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of electric and natural gas utilities.  The market capitalization of electric utilities grew dramatically 

from just approximately $6.5B in 2004 to nearly $16.0B in 2016, while natural gas utilities grew 

much more dramatically from approximately $1.5B in 2004 to just nearly $4.0 in 2016.  Since 

relative size is an indication of the relative investment risk between companies or groups of 

companies as recognized by the FPSC with inclusion of a “Small-Utility Premium” in its leverage 

formula, the significantly smaller size of water and wastewater utilities on average exacerbates 

their investment risk.  

Later in these comments, size as a factor of risk will be discussed in more depth, as 

specifically related to the FPSC Natural Gas Index and a group of publicly traded water and 

wastewater utilities, as well as UIF and by inference the other small water and wastewater utilities 

to whom the leverage formula applies. 

Chart 10 

 

Therefore, I suggest that the FPSC consider including a Water and Wastewater Utilities 

Index in its annual Formula estimation, along with or replacing the Natural Gas Index. Since there 

are so few publicly traded water and wastewater utilities, I suggest that the eight publicly traded 

water utilities for which Value Line publishes a Rating and Report in its Standard Edition be used 

as the Water and Wastewater Utilities Index. 
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Table 4 

    

   

 Market 
Capitalization (1) 

($ Millions) 

Times Greater than the 
Company 

 

Utilities Inc. of Florida  

Based upon the Natural Gas Index 

Based upon the Water & 
Wastewater Index 

  

 

$96.251 

 

$134.608 

 

Natural Gas Index  $3,834.458 39.8X 

Water & Wastewater Index  $3,339.931 22.8X 

 (1) From page 1 of Schedule UIF-3 (Corrected). 

As shown above, UIF’s estimated market capitalization of $96.251million based upon the 

Natural Gas Index is lower than the average market capitalization of that Index, $3.834 billion, or 

39.8 times greater than UIF. Also, UIF’s estimated market capitalization of $134.608 million based 

upon the Water and Wastewater Index is also lower than the average market capitalization of that 

index $3.339 billion, or 22.8 times greater than UIF.   

Consequently, UIF has greater relative business risk because, all else being equal, size has 

a bearing on risk.  Since Investors demand a higher return to compensate for assuming greater risk, 

UIF’s greater relative business risk must be reflected in the cost of common equity derived from 

the market data of the less business risky Natural Gas and Water and Wastewater Indices. 

An indication of the magnitude of an adjustment for the greater relative business risk due 

to smaller relative size is based upon the size premiums for the decile portfolios of New York 

Stock Exchange (NYSE), American Stock Exchange (AMEX) and NASDAQ listed companies for 
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Market	Capitalization	of	the
Natural	Gas	Index	and	the	Water	and	Wastewater	Index

[1] [2] [3]

Company Total	Common	Equity

Market	
Capitalization	

(2)
Market‐to‐

Book	Ratio	(3)
(	millions	) (	millions	)

Utilities	Inc.	of	Florida 47.00$ 	 (1)

Natural Gas Index 96.251$														 (4) 204.8															 %	(5)

Water and Wastewater Index 134.608$											 (4) 286.4	 %	(5)

Natural	Gas	Index
Atmos	Energy	Corporation 3,463.00$ 	 8,374.60$										 241.8 %
Northwest	Natural	Gas	Company 850.50$ 	 1,704.30$										 200.4
WGL	Holdings 1,404.00$ 	 4,217.20$										 300.4
Southwest	Gas	Holdings 1,661.00$ 	 1,523.29$										 91.7
Spire	Inc. 1,768.00$ 	 3,352.90$										 189.6

Average 1,829.30$ 	 3,834.46$										 204.8 %

Water	and	Wastewater	Index
Aqua	America	Inc 1,850.07$ 	 5,700.00$										 308.1 %
American	Water	Works	Company 5,218.00$ 	 12,900.00$								 247.2
American	States	Water 494.30$ 	 1,600.00$										 323.7
California	Water	Service	Group 659.47$ 	 1,700.00$										 257.8
Connecticut	Water	Service	Inc 236.03$ 	 600.00$														 254.2
Middlesex	Water	Company 218.44$ 	 600.00$														 274.7
SJW	Group 421.65$ 	 975.00$														 231.2
York	Water	Company 114.06$ 	 450.00$														 394.5

Average 1,151.501$ 	 3,065.625$								 286.4	 %

NA=	Not	Available

Notes:		 (1) Company	provided
Column	3	/	Column	1.

(2) From	Data	Input	Tab
(3) Column	2	/	Column	1.
(4)

(5) The	market‐to‐book	ratio	of	Utilities	Inc.	of	Florida	is	assumed	to	be	equal	to	
the	market‐to‐book	ratio	of	the	Natural	Gas	Distribution	Index	and	the	
Water	and	Wastewater	Index,	respectively.

If	Utilities	Inc.	of	Florida's	common	stock	traded	at	a	market‐to‐book	ratio	
equal	to	the	average	market‐to‐book	ratio	of	the	Natural	Gas	Distribution	
Index,		164.8%	,	its	market	capitalization	would	be	$77.433	million.	If	
Utilities	Inc.	of	Florida's	common	stock	traded	at	a	market‐to‐book	ratio	
equal	to	that	of	the	Water	and	Wastewater	Index,	286.4%,	its	market	
capitalization	would	be	$134.608	million.
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OVERVIEW  
Drinking water is delivered via one million miles of pipes across the country. Many of those pipes were 
laid in the early to mid-20th century with a lifespan of 75 to 100 years. The quality of drinking water in 
the United States remains high, but legacy and emerging contaminants continue to require close 
attention. While water consumption is down, there are still an estimated 240,000 water main breaks per 
year in the United States, wasting over two trillion gallons of treated drinking water. According to the 
American Water Works Association, an estimated $1 trillion is necessary to maintain and expand service 
to meet demands over the next 25 years. 

CAPACITY AND CONDITION 
The United States uses 42 billion gallons of water a day to support daily life from cooking and bathing in 
homes to use in factories and offices across the country. Around 80% of drinking water in the U.S. comes 
from surface waters such as rivers, lakes, reservoirs, and oceans, with the remaining 20% from 
groundwater aquifers. In total, there are approximately 155,000 active public drinking water systems 
across the country. Most Americans – just under 300 million people – receive their drinking water from 
one of the nation’s 51,356 community water systems. Of these, just 8,674 systems, or 5.5%, serve more 
than 92% of the total population, or approximately 272.6 million people. Small systems that serve the 
remaining 17.4% of the population frequently lack both economies of scale and financial, managerial, 
and technical capacity, which can lead to problems of meeting Safe Drinking Water Act standards. 
Drinking water is delivered via one million miles of pipes across the country. Many of those pipes were 
laid in the early to mid- 20th century with a lifespan of 75-100 years. With utilities averaging a pipe 
replacement rate of 0.5% per year, it will take an estimated 200 years to replace the system – nearly 
double the useful life of the pipes. 
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Because America’s drinking water infrastructure provides a critical service, significant new investment 
and increased efficiencies are needed as filtration plants, pipes, and pumps age past their useful life. 
Every day, nearly six billion gallons of treated drinking water are lost due to leaking pipes, with an 
estimated 240,000 water main breaks occurring each year. It is estimated that leaky, aging pipes are 
wasting 14 to 18% of each day’s treated water; the amount of clean drinking water lost every day could 
support 15 million households.  

To address deteriorating water infrastructure, asset management provides utility managers and 
decision-makers with critical information on capital infrastructure assets and timing of investments. 
Some key steps for asset management include making an inventory of critical assets; evaluating their 
condition and performance; developing plans to maintain, repair, and replace assets; and funding these 
activities. 

FUNDING  
While drinking water infrastructure is funded primarily through a rate-based system, the investment has 
been inadequate for decades and will continue to be underfunded without significant changes as the 
revenue generated will fall short as needs grow.  According to the American Water Works Association, 
upgrading existing water systems and to meeting the drinking water infrastructure needs of a growing 
population will require at least $1 trillion. 

The majority of funding for drinking water infrastructure comes from revenue generated by rate payers. 
In the nation’s largest 50 cities, the rate users pay varies greatly; the lowest average monthly water bill 
is $14.74 in Memphis, while Seattle residents pay the most at $61.43. This large gap exemplifies the 
varied approaches to rate structure, as well as the contrast of need and investment across the country. 
While higher rates that reflect the true cost of service are important, public assistance programs should 
be considered for low income populations. Between 2009 and 2014, state and local governments 
decreased capital spending for both drinking water and wastewater by 22%; at the same time, federal 
capital spending did not change significantly. 

The federal government offers financial support to local governments and utilities in the form of loans 
through the Drinking Water State Revolving Fund, which provides low-interest loans to state and local 
water infrastructure projects. The Environmental Protection Agency (EPA) provides an allotment of 
funding for each state, and each state provides a 20% match. Since the program’s inception, $32.5 
billion of low-interest loans have been allocated. However, with needs far surpassing the program’s 
budget, it is unable to meet all investment needs or fund every deserving project.  

In 2014, Congress authorized a new mechanism to fund primarily large water infrastructure projects 
over $20 million through the Water Infrastructure Finance and Innovation Act (WIFIA). In 2016 Congress 
appropriated $17 million in funds for the program. It is estimated that using WIFIA’s full financial 
leveraging ability that a single dollar injected into the program can create $50 dollars for project lending.
Under current appropriations, EPA estimates that current budget authority may provide more than $1 
billion in credit assistance and may finance over $2 billion in water infrastructure investment.   
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FUTURE NEED 
Municipal drinking water consumption in the United States has declined by 5% this decade, marking the 
first time in nearly 40 years that water use at home has decreased. Total freshwater withdrawals this 
decade continue to decline in almost every sector including agriculture, industrial, domestic, and 
thermoelectric. This is primarily due to increased efficiencies and the reduction in withdrawals for 
retired coal-fired power plants.   

Drinking water needed for public supply in the United States has been relatively flat since 1985 even as 
the population has increased by approximately 70 million people over the same period. Water 
conservation efforts, including through water efficient fixtures, have had a significant impact in reducing 
per capita water usage. Importantly, while per capita demand has fallen, population trends have 
significantly challenged how cities manage water. For example, the Government Accountability Office 
estimates that 99 of 674 midsized cities in the U.S. are shrinking. This poses significant challenges to 
utility managers; fewer rate payers and a declining tax base make it difficult to raise funds for capital 
infrastructure plans. To respond, utilities must raise rates, often in cities where jobs and pay have not 
kept pace with the economy, putting a burden on those who can least afford rate increases. Conversely, 
in areas of the country that are growing, such as the West and Southwest, water managers must 
respond to increased overall demand. 

PUBLIC SAFETY  
Drinking water quality in the United Sates remains the safest in the world. The EPA sets legal limits for 
over 90 contaminants in drinking water. The Safe Drinking Water Act (SDWA) allows states to set and 
enforce their own drinking water standards as long as the standards meet or exceed EPA’s minimum 
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national standards. Smaller systems that serve under 10,000 people report that a lack of resources and 
personnel can limit the frequency of testing, monitoring, maintenance, and technical capability in their 
systems.  With sufficient funding and proper oversight, these risks can be mitigated and water quality 
can remain safe.  
 

RESILIENCE AND INNOVATION  
America’s drinking water infrastructure doesn’t stop at pipe, reservoir, pump station, and treatment 
plant upgrades; many threats to drinking water infrastructure can be attributed to the sources of 
drinking water, such as polluted water bodies, depleted aquifers, and inadequate storage. As 
watersheds continue to be impacted by shifting migration patterns, land use changes, consumption 
trends, and extreme weather, water infrastructure upgrades will be required to meet new demands. 
With proper planning, education, and conservation utilities are making strides to ensure demand is met 
for decades to come. Water conservation and improvements in water-use efficiency appear to have 
gained a general acceptance among water utilities as a sensible practice of water management.  
 
According to the American Water Works Association, a majority of utilities –74%– have a formal 
conservation program, and 86% consider conserved water as one of their water supply alternatives. 
Additionally, many communities that have separate drinking water and wastewater departments are 
beginning to work together or even consolidate, creating “one water” utilities that manage water more 
holistically.  
 

RECOMMENDATIONS TO RAISE THE GRADE 
 Reinvigorate the State Revolving Loan Fund (SRF) program under the Safe Drinking Water Act 

through permanent reauthorization and tripling the amount of annual appropriations.  

 Fully fund the Water Infrastructure Finance and Innovation Act (WIFIA) at its authorized level. 

 Preserve tax exempt municipal bond financing. Low‐cost access to capital helps keep lending for 

drinking water upgrades strong and accessible for communities large and small.  

 Establish a federal Water Infrastructure Trust Fund to finance the national shortfall in funding of 

infrastructure systems under the Clean Water Act. 

 Eliminate the state cap on private activity bonds for water infrastructure projects to bring an 

estimated $6 to $7 billion annually in new private financing. 

 Encourage utilities to take regional approaches for water delivery to take advantage of 

economies of scale. 

 Increase federal support and funding for green infrastructure, watershed permitting, and other 

programs that promote the concept of “one water” to protect source watersheds.  

 Encourage utilities to conduct revenue forecasting models to determine the necessary rate 

revenues over a period of time and then institute rates that reflect the true cost of supplying 

clean, reliable drinking water.  

 Encourage utilities to undertake asset management programs.   

 Increase federal and local support for vocational training in the drinking water sector as 

engineers, operators, and maintenance staff begin to retire in large numbers. 
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 Support and advance conservation ballot measures that protect source water through dedicated 

funding to land and water protection. 

 Utility managers must remain diligent to ensure science-based decisions control operations and 

facility function. While lead and other contaminants post significant health concerns when 

ignored, with proper funding safe and clean drinking water can be ensured. 

DEFINITIONS 
Non-community Water System is a public water system that is not a community water system and that 
regularly serves at least 25 of the same people over six months/year. These may include systems that 
provide water to schools, day care centers, government/military installations, manufacturers, hospitals 
or nursing homes, office buildings, and other facilities. 
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OVERVIEW
The nation’s 14,748 wastewater treatment plants protect public health and the environment. Years of 
treatment plant upgrades and more stringent federal and state regulations have significantly reduced 
untreated releases and improved water quality nationwide. It is expected that more than 56 million new 
users will be connected to centralized treatment systems over the next two decades, and an estimated 
$271 billion is needed to meet current and future demands. Through new methods and technologies 
that turn waste into energy, the nation’s 1,269 biogas plants help communities better manage waste 
through reuse. 

CAPACITY & CONDITION 
Wastewater removal and treatment is critical to protect public health. Wastewater treatment processes 
improve water quality by reducing toxins that cause harm to humans and pollute rivers, lakes, and 
oceans. Wastewater enters the treatment system from households, business, and industry through 
public sewer lines and, in many places across the country, stormwater drains.  

Wastewater treatment is typically overseen by a community utility or public works department that 
ensures water quality standards are met before the treated water is discharged back into the 
environment. In most localities, all publicly-supplied water is treated to meet federal drinking water 
standards, regardless of whether it will be used for drinking. Nearly 240 million Americans – 76% of the 
population – rely on the nation’s 14,748 treatment plants for wastewater sanitation. By 2032 it is 
expected that 56 million more people will connect to centralized treatment plants, rather than private 
septic systems – a 23% increase in demand. In the U.S., there are over 800,000 miles of public sewers 
and 500,000 miles of private lateral sewers connecting private property to public sewer lines. Each of 
these conveyance systems is susceptible to structural failure, blockages, and overflows. The U.S. 
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Environmental Protection Agency (EPA) estimates that at least 23,000 to 75,000 sanitary sewer overflow 
events occur in the United States each year. 
 
As new users are connected to centralized treatment, older conveyance and treatment systems must 
manage increasing flow or new treatment facilities must be constructed. It is estimated 532 new 
systems will need to be constructed by 2032 to meet future treatment needs.   

 
STORMWATER 
Stormwater – runoff from rain or snow melt – also requires collection and treatment infrastructure. 39 
states have one or more stormwater utility and seven states have 100 or more stormwater utilities. The 
number of communities with stormwater utilities or fees has grown from approximately 1,400 in 2013 
to 1,600 in 2016. 
 
In approximately 772 communities in the U.S., wastewater and stormwater drain into the same 
treatment system. These combined sewer systems can experience capacity issues following heavy rain 
events, resulting in overflows containing stormwater as well as untreated human and industrial waste, 
toxic substances, debris, and other pollutants. Called combined sewer overflows (CSOs), these 
occurrences can significantly impair water quality and impact public health and wildlife. After non-point 
source pollution (e.g., agricultural runoff and stormwater), combined sewer overflows are a leading 
source of water pollution in the U.S. The problem is exacerbated when communities have large amounts 
of impervious surfaces – concrete sidewalks, roads, parking lots, traditional roofs – that increase the 
amount of runoff entering the stormwater system. 
 
Data on stormwater infrastructure and CSOs are limited. In 2016, the EPA released a report to Congress 
on CSOs in the Great Lakes region.  For the 184 CSO communities that discharge CSOs in the Great Lakes 
Basin, there were 1,482 CSO events in 2014, discharging an estimated 22 billion gallons of untreated 
wastewater into the Great Lakes Basin. Even these numbers were on the low side, as several 
communities did not report or have data available. In 2015, EPA finalized the National Pollutant 
Discharge Elimination System (NPDES) electronic reporting rule, requiring the filing of discharge 
monitoring reports; this will make more CSO data available to the public. 
 

FUNDING & FUTURE NEED 

The EPA estimates $271 billion is needed for wastewater infrastructure over the next 25 years. While 
the federal government provides some funding through the Clean Water State Revolving Fund (CWSRF), 
according to the U.S. Conference of Mayors 95% of spending on water infrastructure is made at the local 
level. 
 
The federal government has provided on average $1.4 billion per year over the past five years to the 50 
states and the District of Columbia through the Clean Water State Revolving Fund (CWSRF) programs. 
They, in turn, have provided on average a total of $5.8 billion per year in financial assistance to eligible 
recipients, primarily as discounted loans. In 2015 the annual assistance agreement for the CWSRF was 
$5.6 billion and in 2016 that number increased by $2 billion to $7.6 billion. Of the major infrastructure 
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categories the federal government 
funds, water services receive less than 
5%. It is estimated local governments 
spend $20 billion a year on capital 
sewer expenditures and $30 billion 
annually on O&M. 
As cities continue to experience 
population growth, particularly in the 
south and west, new housing 
developments are constructed, and 
rural households switch from septic 
systems to public sewers, pressure on 
existing centralized systems and 
treatment plant infrastructure will 
require billions of dollars in new 

investment to meet federal regulatory requirements. 75% would go toward treatment plant 
improvements, conveyance system repairs, new conveyance systems, and recycled water distribution; 
18% to CSO correction; and about 7% to stormwater management.  
 
Cities and towns across the country report that complying with federal wastewater and stormwater 
regulations represents some of their costliest capital infrastructure projects. Local governments rely on 
a mix of funding, including sewer rates, dedicated fees such as stormwater or watershed restoration 
fees, local taxes, and the federal government. Approximately half of total annual expenditures in the 
wastewater sector go to operation and maintenance (O&M) and this share will likely rise further against 
capital investments. Since no federal funding may be used to pay for O&M, the full burden falls on rate 
payers.   
 
Funding both capital projects and O&M is difficult because the public often does not see or appreciate 
the modern convenience of wastewater treatment, making it difficult to convey the need for sewer rate 
increases. Further, the rates charged on monthly bills are generally set by local governments and can be 
subject to political influence. As a result, wastewater rates often do not cover the full cost of service, 
particularly as needs rise due to aging systems, a growing number of users, and additional water quality 
measures. The majority of treatment facility expenses are supported by rate payers, however rising 
utility bills can present affordability issues. In a 2014 survey of the nation’s 50 largest cities, average 
monthly sewer bills ranged from $12.72 in Memphis to $149.35 in Atlanta.  
 
Through the Water Infrastructure Finance and Innovation Act (WIFIA) of 2014, Congress authorized a 
new mechanism to primarily fund large water infrastructure projects over $20 million. In December 
2016, the WIFIA program received $20 million in appropriations and began releasing funding 
opportunities to prospective borrowers in January 2017. EPA estimates that this appropriation will result 
in approximately $1 billion in loans supporting approximately $2 billion in water and wastewater 
infrastructure investments. 
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RESILIENCE & INNOVATION 
Treatment plants are typically located at the bottom of watersheds or coastal and riverine areas. Given 
these locations, many utilities have recently undertaken studies to assess vulnerability to more extreme 
flooding events and sea level rise. For instance, during Superstorm Sandy in 2012, several wastewater 
treatment plants in New York and New Jersey were inundated with storm surge, causing hundreds of 
millions of gallons of untreated sewage to spill into neighboring waterways. In the years since, many of 
these plants and others across the U.S. have developed resilience plans and increased infrastructure 
fortification against floods and storm surge. 
 
Treatment plants are also rethinking biosolid disposal through nutrient recovery programs. Biosolids are 
the organic materials left over following the treatment process. Traditionally biosolids were considered 
waste and transferred to landfills. However, when properly treated and processed biosolids become 
nutrient rich organic material that can be applied as fertilizer or, through the use of anaerobic digesters 
and centrifuges, can be pelletized and incinerated at high pressure and temperature for use as energy. 
According to the American Biogas Council, there are currently 1,269 water resource recovery facilities 
using anaerobic digesters, with about 860 using biogas as a new energy source to reduce demand and 
costs from traditional, grid-supplied energy sources. More than 2,440 plants have been identified as ripe 
for future biogas development projects, which, when combined with other biogas sources such as 
agriculture, could produce enough energy to power 3.5 million American homes. 
 
Through the advent of new treatment methods such as reverse osmosis, ozone, and ultraviolent light, 
treated water can be processed quicker than traditional chlorine contact methods. With less processing 
and holding time, plants can treat more wastewater and often discharge a cleaner, purer product back 
into the environment. 
     
With heavy rain events in some regions of the country, and water shortages in others, wastewater and 
stormwater are increasingly reused. New methods and technologies of reusing water have allowed 
communities to better manage precious water supplies by treating wastewater products to levels 
required for commercial, irrigation, and industrial uses.  
 

RECOMMENDATIONS TO RAISE THE GRADE 
 Reinvigorate the State Revolving Loan Fund (SRF) under the Clean Water Act by reauthorizing 

the minimum federal funding of $20 billion over five years. 

 Fully fund the Water Infrastructure Finance and Innovation Act (WIFIA) at its authorized level. 

 Preserve tax exempt municipal bond financing. Low‐cost access to capital helps keep lending for 
wastewater upgrades strong and accessible for communities large and small.  

 Eliminate the state cap on private activity bonds for water infrastructure projects to bring an 
estimated $6 billion to $7 billion annually in new private financing. 

 Establish a federal Water Infrastructure Trust Fund to finance the national shortfall in funding of 
infrastructure systems under the Clean Water Act. 

 Preserve the status of tax-exempt bonds. These bonds have funded more than $1.9 trillion in 
infrastructure construction in the last decade alone.   

 Raise awareness of the true cost of wastewater treatment.  
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 Achieve Clean Water Act compliance in a way that minimizes the impact on lower-income 
residents and on economic competitiveness through bill payment assistance; revisiting EPA 
affordability guidelines; renewed or enhanced federal and state aid; and redirecting other aid 
sources to sewer-mandate compliance. 

 Support green infrastructure, which provides co-benefits such as water and air quality 
improvement, aesthetic value to communities, and cost competitiveness.     

 

DEFINITIONS 
Clean Water Act State Revolving Fund (CWSRF) — Program added to the Clean Water Act by Congress 
in 1987 to make funds available to drinking water systems to finance infrastructure improvements. 
 
Clean Watersheds Needs Survey (CWNS) — A survey of wastewater infrastructure investment needs 
over 20 years undertaken by the Environmental Protection Agency's Office of Wastewater Management 
in conjunction with the states every four years. The CWNS is required by the Clean Water Act. 
 
Sanitary Sewer Overflows (SSOs) — occasional unintentional discharges of raw sewage from municipal 
sanitary sewers due to blockages, line breaks, sewer defects that allow storm water and groundwater to 
overload the system, lapses in sewer system operation and maintenance, power failures, inadequate 
sewer design, and vandalism. EPA estimates that there are at least 23,000 to 75,000 SSOs per year. 
 
Green Infrastructure — A man-made or natural system to prevent stormwater runoff that allows most 
precipitation to be absorbed or infiltrated into the ground where it replenishes aquifers, nourishes 
plants, and supplies water to nearby streams during low flows. 
 
Large Community Water Systems — systems serving more than 50,000 people 
 
Medium Community Water Systems — systems serving 3,301 to 50,000 people 
 
Small Community Water Systems — systems serving 3,300 or fewer people 
 
Water Infrastructure Finance Innovations Authority (WIFIA) — If enacted by Congress, a program that 
would access funds from the U.S. Treasury at Treasury rates and use those funds to support loans and 
other credit mechanisms for projects to repair or replace aging drinking water and wastewater 
infrastructure. The loans would be repaid to the Authority and then to the U.S. Treasury with interest. 
 
Combined Sewer Systems — Sewers that are designed to collect rainwater runoff, domestic sewage, 
and industrial wastewater in the same pipe. 
 
Combined Sewer Overflows (CSOs) — Contain not only stormwater but also untreated human and 
industrial waste, toxic materials, and debris when heavy rainfall produces a volume of water that 
exceeds the capacity of a combined sewer. 
 

SOURCES 
American Water Works Association, State of the Water Industry, March 2016 
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Black and Veatch, 50 Largest City Water/Wastewater Utility Rate Survey, April 2013 
 
Congressional Budget Office, Public Spending on Transportation and Water Infrastructure, 1956 to 2014, 
March 2015 
 
Environmental Protection Agency, Clean Water Needs Survey, 2012 Report to Congress, December 
2016. 
 
Environmental Protection Agency, EPA State of Technology for Rehabilitation of Wastewater Collection 
Systems, July 2010  
 
 Environmental Protection Agency, Sanitary Sewer Overflows: National Pollutant Discharge Elimination 
System, November 2015 
 
Environmental Protection Agency, Keeping Raw Sewage & Contaminated Stormwater Out of the Public’s 
Water, March 2011 
 
 Environmental Protection Agency, Report to Congress, Combined Sewer Overflows into the Great Lakes 
Basin, April 2016 
 
U.S. Conference of Mayors, Local Government Investment in Municipal Water and Sewer Infrastructure: 
Adding Value to the National Economy, August 2008 
 
U.S. Conference of Mayors, Struggling Local Government Finances and Decelerating Public Water 
Investment, Jun 2015 
 
Western Kentucky University, Stormwater Utility Survey, 2014. 
https://www.wku.edu/engineering/civil/fpm/swusurvey/ 
 
 
 
 
 
 
 

GAME CHANGERS 
While all categories of American infrastructure require modernization and 
improvement, civil engineers, local communities, all levels of government, and the 
private sector have already started to develop innovative approaches to address our 
nation’s significant infrastructure needs. 
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Any forward-looking cost of capital calculation already embodies tax effects 
since investors price securities on the basis of after-tax returns. Besides, a very 
large proportion of trading is conducted by tax-exempt financial institutions 
(pension funds, mutual funds, 401K, etc.) for whom tax issues are largely 
immaterial. 

The existence of a negative risk premium is highly unlikely, as it is at serious 
odds with the basic tenets of finance, economics, and law. Using proper 
definitions for expected rates of return of equity and debt, the preponderance 
of the evidence indicates that the negative risk premium does not exist. Several 
risk premium studies cited in this chapter have found positive risk premiums 
well in excess of 5% over the last decade. Risk premiums do narrow during 
unusually turbulent and volatile interest rate environments, but then return to 
normal levels. They are most unlikely to ever become negative. 

4. 7 Risk Premium Determinants 

Fundamentally, the primary determinant of expected returns is risk. To wit, 
the various paradigms of financial theory, including the Capital Asset Pricing 
Model and the Arbitrage Pricing Model covered in subsequent chapters, posit 
fundamental relationships between return and risk. There are also secondary 
influences on the relative magnitude of the risk premium, however, including 
the level of interest rates, default risk, and taxes. 

Interest Rates 

Published studies by Brigham, Shome, and Vinson (1985), Harris (1986), 
Harris and Marston (1992, 1993), Carleton, Chambers, andLakonishok (1983), 
Morin, (2005), and McShane (2005), and others demonstrate that, beginning 
in 1980, risk premiums varied inversely with the level of interest rates­
rising when rates fell and declining when interest rates rose. The reason for 
this relationship is that when interest rates rise, bondholders suffer a capital 
loss. This is referred to as interest rate risk. Stockholders, on the other hand, 
are more concerned with the fum's earning power. So, if bondholders' fear 
of interest rate risk exceeds shareholders' fear of loss of earning power, the 
risk differential will narrow and hence the risk premium will shrink. This is 
particularly true in high inflation environments. Interest rates rise as a result 
of accelerating inflation, and the interest rate risk of bonds intensifies more 
than the earnings risk of common stocks, which are partially hedged from 
the ravages of inflation. This phenomenon has been termed as a "lock-in" 
premium. Conversely in low interest rate environments, when bondholders' 
interest rate fears subside and shareholders' fears of loss of earning power 
dominate, the risk differential will widen and hence the risk premium will 
increase. 
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Harris (1986) showed that for every 100 basis point change in government 

bond yields, the equity risk premium for utilities changes 51 basis points in 

the opposite direction, for a net change in the cost of equity of 49 basis points. 

For example, a 100 basis point decline in government bond yields would lead 

to a 51 basis point increase in the equity risk premium and therefore an overall 

decrease in the cost of equity of 49 basis points, a result ahnost identical to 

the estimate reported in Morin (2005). AB discussed earlier, similar results 

were uncovered by McShane (2005), who examined the statistical relationship 

between DCF-derived risk premiums and interest rates using a sample of 

natural gas distribution utilities. 

The gist of the empirical research on this subject is that the cost of equity 

has changed only half as much as interest rates have changed in the past. The 

know ledge that risk premiums vary inversely to the level of interest rates can 

be used to adjust historical risk premiums to better reflect current market 

conditions. Thus, when interest rates are unusually high (low), the appropriate 

current risk premium is somewhat below (above) that long-run average. The 

empirical research cited above provides guidance as to the magnitude of the 

adjustment. 

Risk premiums also tend to fluctuate with changes in investor risk aversion. 

Such changes can be tracked by observing the yield spreads between different 

bond rating categories over time. Brigham, Shome, and Vinson (1985) exam­

ined the relationship between risk premium and bond rating and found, unsur­

prisingly, that the risk premiums are higher for lower rated finns than for 

higher rated firms. Figure 4-5 shows the results graphically. 
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Chapter 6 
Alternative Asset Pricing Models 

6.1 Empirical Validity of the CAPM 

The last chapter showed that the practical difficulties of implementing the 
CAPM approach are surmountable. Conceptual and empirical problems 
remain, however. 

At the conceptual level, the CAPM has been submitted to criticisms by 
academicians and practitioners. Contrary to the core assumption of the CAPM, 
investors may choose not to diversify, and bear company-specific risk if 
abnormal returns are expected. A substantial percentage of individual investors 
are indeed inadequately diversified. Short selling is somewhat restricted, in 
violation of CAPM assumptions. Factors other than market risk (beta) may 
also influence investor behavior, such as taxation, firm size, and restrictions 
on borrowing. 

At the empirical level, there have been countless tests of the CAPM to 
determine to what extent security returns and betas are related in the manner 
predicted by the CAPM. The results of the tests support the idea that beta is 
related to security returns, that the risk-return tradeoff is positive, and that 
the relationship is linear. The contradictory finding is that the risk-return 
tradeoff is not as steeply sloped as predicted by the CAPM. With few excep­
tions, the empirical studies agree that the implied intercept term exceeds the 
risk-free rate and the slope term is less than predicted by the CAPM. That 
is, low-beta securities earn returns somewhat higher than the CAPM would 
predict, and high-beta securities earn less than predicted. This is shown pictori­
ally in Figure 6-1. A CAPM-based estimate of cost of capital underestimates 
the return required from low-beta securities and overstates the return required 
from high-beta securities, based on the empirical evidence. Brealey, Myers, 
and Allen (2006), among many others, 1 provide recent empirical evidence 
very similar to the relationship depicted in Figure 6-1. This is one of the most 

1 For a summary of the empirical evidence on the CAPM, see Jensen (1972) and 
Ross (1978). The major empirical tests of the CAPM were published by Friend 
and Blume (1975), Black, Jensen, and Scholes (1972), Miller and Scholes (1972), 
Blume and Friend (1973), Blume and Husic (1973), Fama and Macbeth (1972), 
Basu (1977), Reinganwn (1981B), Litzenberger and Ramaswamy (1979), Banz 
(1981), Gibbons (1982), Stambaugh (1982), Shanken (1985), Black (1993), and 
Brealey, Myers, and Allen (2006). Evidence in the Canadian context is available 
in Morin (1980, 1981). 
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FIGURE 6-1 
PREDICTED VS. OBSERVED CAPM RETURN ESTIMATES 
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well-known results in fmance. This result is particularly pertinent for public 
utilities whose betas are typically less than 1.00. Based on the evidence, as 
shown in Figure 6-1, a CAPM-based estimate of the cost of capital underesti­
mates the return required from such securities. 

The empirical evidence also demonstrates that the Sl'v1L is highly unstable 
over short periods and differs significantly from the long-run relationship. 
This evidence underscores the potential for error in cost of capital estimates 
that apply the CAPM using historical data over short time periods. The 
evidence2 also shows that the addition of specific company risk, as measured 
by standard deviation, adds explanatory power to the risk-return relationship. 

In short, the currently available empirical evidence indicates that the simple 
version of the CAPM does not provide a perfectly accurate description of the 
process determining security returns. Explanations for this shortcoming include 
some or all of the following: 

1. The CAPM excludes other important variables that are important in 
determining security returns, such as size, skewness, and taxes. 

2. The market index used in the tests excludes important classes of securi­
ties, such as bonds, mortgages, and business investments. There is a 
further argument that the CAPM can never be really tested and that 
such a test is infeasible. This is because the market index proxy used 

2 See Friend, Westerfield, and Granito (1978) and Morin (1980). 
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in empirical tests of the CAPM is inadequate; since a true comprehensive 
market index is unavailable, such tests will be biased in the direction 
shown by the actual empirical results.3 Moreover, the CAPM is a 
forward-looking expectational model and in order to test the model it 
is necessary to predict investor expectations correctly. Any empirical 
test of the CAPM is thus a test of the joint hypothesis of the model's 
validity and of the function used to generate expected returns from 
historical returns. 

3. Constraints on investor borrowing exist contrary to the assumption of 
the CAPM. 

4. Investors may value the hedging value of assets in protecting them 
against shifts in later investment opportunities. See Merton (1973) and 
Morin (1981). 

Revised CAPM models have been proposed relaxing the above constraints, 
each model varying in complexity, each model attempting to inject more 
realism into the assumptions. Ross (1978), Tallman (1989), and more recently 
Guo (2004) present excellent surveys of the various asset pricing theories and 
related empirical evidence. These enhanced CAPMs produce broadly similar 
expressions for the relationship between risk and return and engender an S.ML 
that is flatter than the CAPM prediction, in line with the empirical evidence. 
Section 6.2 focuses on the more tractable extensions of the CAPM that 
possess some applicability to public utility regulation. Section 6.3 discusses 
the Empirical CAPM. Section 6.4 describes the Arbitrage Pricing Model, a 
viable alternative to the CAPM. Section 6.5 discusses the Farna-French Three­
Factor Model of asset pricing. The Market-Derived Pricing Model is described 
in Section 6.6. 

6.2 CAPM Extensions 

Several attempts to enrich the CAPM's conceptual validity and to ameliorate 
its applicability have been advanced. One popular explanation of the CAPM's 
inability to explain security returns satisfactorily is that beta is insufficient 
and other systematic risk factors affect security returns. The implication is 
that the effects of these other independent variables should be quantified and 
used in estimating the cost of equity capital. The impact of the supplementary 
variables4 can be expressed as an additive element to the standard CAPM 
equation as follows: 

3 See Roll (1977). 

4 The Arbitrage Pricing Model and the Fama-French three-factor asset pricing model, 
discussed in a later section, include factors other than the market that explain 
observed security returns. 
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The model is analogous to the standard CAPM, but with the return on a 
minimum risk portfolio that is unrelated to market returns, Rz, replacing the 
risk-free rate, Rp. The model has been empirically tested by Black, Jensen, 
and Scholes (1972), who fmd a flatter than predicted SML, consistent with 
the model and other researchers' fmdings. An updated version of the Black­
Jensen-Scholes study is available in Brealey, Myers, and Allen (2006) and 
reaches similar conclusions. 

The zero-beta CAPM cannot be literally employed to estimate the cost of 
capital, since the zero-beta portfolio is a statistical construct difficult to repli­
cate. Attempts to estimate the model are formally equivalent to estimating 
the constants, a and b, in Equation 6-2. A practical alternative is to employ 
the Empirical CAPM, to which we now tum. 

6.3 Empirical CAPM 

As discussed in the previous section, several finance scholars have developed 
refined and expanded versions of the standard CAPM by relaxing the con­
straints imposed on the CAPM, such as dividend yield, size, and skewness 
effects. These enhanced CAPMs typically produce a risk-return relationship 
that is flatter than the CAPM prediction in keeping with the actual observed 
risk -return relationship. The ECAPM makes use of these empirical fmdings. 
The ECAPM estimates the cost of capital with the equation: 

K = RF + a + 13 x (MRP - a) (6-5) 

where & is the "alpha" of the risk-return line, a constant, and the other 
symbols are defined as before. All the potential vagaries of the CAPM are 
telescoped into the constant &, which must be estimated econometrically from 
market data. Table 6-2 surnmarizes10 the empirical evidence on the magnitude 
of alpha. 11 

w The technique is formally applied by Litzenberger, Ramaswamy, and Sosin (1980) 
to public utilities in order to rectify the CAPM's basic shortcomings. Not only do 
they summarize the criticisms of the CAPM insofar as they affect public utilities, 
but they also describe the econometric intricacies involved and the methods of 
circumventing the statistical problems. Essentially, the average monthly returns 
over a lengthy time period on a large cross-section of securities grouped into 
portfolios are related to their corresponding betas by statistical regression techniques; 
that is, Equation 6-5 is estimated from market data. The utility's beta value is 
substituted into the equation to produce the cost of equity figure. Their own results 
demonstrate how the standard CAPM underestimates the cost of equity capital of 
public utilities because of utilities' high dividend yield and return skewness. 

II Adapted from Vilbert (2004). 
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TABLE 6-2 
EMPIRICAL EVIDENCE ON THE ALPHA FACTOR 

Author Range of alpha 

Fischer (1993) - 3.6% to 3.6% 
Fischer, Jensen and Scholes (1972) -9.61% to 12.24% 
Fama and McBeth (1972) 4.08% to 9.36% 
Fama and French (1992) 10.08% to 13.56% 
Litzenberger and Ramaswamy (1979) 5.32% to 8.17% 
Litzenberger, Ramaswamy and Sosin (1980) 1.63% to 5.04% 
Pettengill, Sundaram and Mathur (1995) 4.6% 
Morin (1989) 2.0% 

For an alpha in the range of 1%-2% and for reasonable values of the market 
risk premium and the risk-free rate, Equation 6-5 reduces to the following 
more pragmatic form: 

Over reasonable values of the risk-free rate and the market risk premium, 
Equation 6-6 produces results that are indistinguishable from the ECAPM of 
Equation 6-5_12 

An alpha range of 1%-2% is somewhat lower than that estimated empirically. 
The use of a lower value for alpha leads to a lower estimate of the cost of 
capital for low-beta stocks such as regulated utilities. This is because the use 
of a long-term risk-free rate rather than a short-term risk-free rate already 
incorporates some of the desired effect of using the ECAPM. That is, the 

12 Typical of the empirical evidence on the validity of the CAPM is a study by Morin 
(1989) who found that the relationship between the expected return on a security 
and beta over the period 1926-1984 was given by: 

Return = 0.0829 + 0.0520 {3 

Given that the risk-free rate over the estimation period was approximately 6% and 
that the market risk premium was 8% during the period of study, the intercept of 
the observed relationship between return and beta exceeds the risk-free rate by 
about 2%, or 1/4 of 8%, and that the slope of the relationship is close to 3/4 of 
8%. Therefore, the empirical evidence suggests that the expected return on a security 
is related to its risk by the following approximation: 

K = RF + x(RM - RF) + (1 - x){3(RM - RF) 

where x is a fraction to be determined empirically. The value of x that best explains 
the observed relationship Return = 0.0829 + 0.0520 {3 is between 0.25 and 0.30. 
If x = 0.25, the equation becomes: 

K = RF + 0.25(RM - RF) + 0.75{3(RM - RF) 
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long-term risk-free rate version of the CAPM has a higher intercept and a 
flatter slope than the short-term risk-free version which has been tested. Thus, 
it is reasonable to apply a conservative alpha adjustment. Moreover, the 
lowering of the tax burden on capital gains and dividend income enacted in 
2002 may have decreased the required return for taxable investors, steepening 
the slope of the ECAPM risk-return trade-off and bring it closer to the CAPM 
predicted returns. 13 

To illustrate the application of the ECAPM, assume a risk-free rate of 5%, 
a market risk premium of 7%, and a beta of 0.80. The Empirical CAPM 
equation (6-6) above yields a cost of equity estimate of 11.0% as follows: 

K = 5% + 0.25 (12% - 5%) + 0.75 X 0.80 (12% - 5%) 

= 5.0% + 1.8% + 4.2% 

= 11.0% 

As an alternative to specifying alpha, see Example 6-1. 

Some have argued that the use of the ECAPM is inconsistent with the use 
of adjusted betas, such as those supplied by Value Line and Bloomberg. This 
is because the reason for using the ECAPM is to allow for the tendency of 
betas to regress toward the mean value of 1.00 over time, and, since Value 
Line betas are already adjusted for such trend, an ECAPM analysis results 
in double-counting. This argument is erroneous. Fundamentally, the ECAPM 
is not an adjustment, increase or decrease, in beta. This is obvious from the 
fact that the expected return on high beta securities is actually lower than that 
produced by the CAPM estimate. The ECAPM is a formal recognition that 
the observed risk-return tradeoff is flatter than predicted by the CAPM based 
on myriad empirical evidence. The ECAPM and the use of adjusted betas 
comprised two separate features of asset pricing. Even if a company's beta 
is estimated accurately, the CAPM still understates the return for low-beta 
stocks. Even if the ECAPM is used, the return for low-beta securities is 
understated if the betas are understated. Referring back to Figure 6-1, the 
ECAPM is a return (vertical axis) adjustment and not a beta (horizontal 
axis) adjustment. Both adjustments are necessary. Moreover, recall from 
Chapter 3 that the use of adjusted betas compensates for interest rate sensitivity 
of utility stocks not captured by unadjusted betas. 

13 The lowering of the tax burden on capital gains and dividend income has no impact 
as far as non-taxable institutional investors (pension funds, 401K, and mutual funds) 
are concerned, and such investors engage in very large amounts of trading on 
security markets. It is quite plausible that taxable retail investors are relatively 
inactive traders and that large non-taxable investors have a substantial influence on 
capital markets. 
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A portfolio consisting of low-beta securities will itself have a low beta, 
since the beta of any set of securities is a weighted average of the indi­
vidual securities' betas: 

(6·51 

Here bP is the beta of the portfolio, which reflects how volatile the port­
folio is in relation to the market index; w; is the fraction of the portfolio 
invested in the ith stock; and b1 is the beta coefficient of the ith stock. 

[fan investor holds a $100,000 portfolio consisting of $10,000 invested 
in each of 10 stocks, and if each stock has a beta of 0.8, then the portfolio 
will have bp = 0.8. Thus, the portfolio is less risky than the market, and 
it should experience relatively narrow price swings and have small rate 
of return fluctuations . 

Now suppose one of the existing stocks is sold and replaced by a stock 
with b1 = 2.0. This action will increase the riskiness of the portfolio from 
bp1 = 0.8 to bp2 = 0.92: 

• 
bpl = )' Wtb i = 0.9(0.8) + 0.1(2 .0) = 0.92. (:;1 

Had a stock with bt = 0.2 been added, the portfolio beta would have 
declined from 0.8 to 0.74. Adding this stock would, therefore, reduce 
the riskiness of the portfolio. 

In the preceding section, we saw that under the CAPM framework, beta 
is the appropriate measure of a stock's relevant risk. Now we must spec­
ify the relationship between risk and return-if beta rises by some spe· 
cific amount, by how much must the stock's expected return increase to 
compensate for the increase in risk? To begin, let us define the following 
terms: 

k1 = expected rate of return on the ith stock. 

kt = required rate of return on the ith stock. U k1 is less than 
ku then you would nQt purchase this stock, or you would 
seU it if you owned it. 

RF = riskless rate of return, generally measured by the rate of 
return on U.S. Treasury securities. 

b1 "' beta coefficient of the ith stock. 

kM = required rate of return on an average (b .. 1.0) s tock. kM 
is also the required rate of return on a portfolio consisting 
of all stocks, or the market portfolio. 

Portfolio Beta 
Coefficients 
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Part JI ValuGtion and the Cost of Caplbl 

RPM ~ (kM - R1) = market risk premium. It is the additional retum over the 
riskless rate required to compensate investors for assum­
ing an "average" amount of risk. 

RP1 = b1{kM - RF) = risk premium on the ith stock. The stock's risk premium 
is less than, equal to, or greater than the premium on an 
average stock, depending on whether its beta is less than, 
equal to, or greater than 1.0. If b1 = 1.0, then RP1 = RPM. 

Tj-le market risk premium, RPM, depends on the degree of aversion 
that investors, b the aggregate, have to risk.11 Let us assume that at the 
current time Treasury bonds yield RF = 8%, and an average share of 
stock has a required return of kM = 12%. Therefore, the market risk 
premium is 4 percent: 

RPM = kM - R, = 12% - 8% = 4%. 

It follows that, if one stock were twice as risky as some other, its risk 
premium would be twice as high, and, conversely, if its risk were only 
half as high, its risk premium would be half as high. Further, we cah 
measure a stock's relative riskiness by its beta coeffident. Therefore, if 
we know the market risk premium, RPM, and the stock's beta coeffi. 
dent, b1, we can find its risk premium as the product b1(RPM)- For ex­
ample, if b; = 0.5 and RPM = 4%, then RP1 is 2 percen t: 

Risk premium for Stock i = RP, = b;(RPM) = 0.5{4%) = 2.0%. (6-6) 

To summarize, given estimates of RF, kM, and b;, we can find the 
requj.red rate of return on Stock i: 

k1 = R, + b1(kM - R,) = R, + b,(RPM) 
= 8% + 0.5(12% - 8%) = 8% + 0.5(4%) = 10%. 

If some other stock, j, were more risky than Stock i and had bl 
then its required rate of return would be 16 percent: 

k, = 8% + 2.0(4%) = 16%. 

(6-7) 

2.0, 

An average stock, with b = 1.0, would have a required return of 12 
percent, the same as the market return: 

kAVtt>Jt = 8% + 1.0(4%) = 12% = kM. 

Equation 6-7 is often expressed as a graph called the Security Market 
Line (SML); Figure 6-9 shows the SML when R,., = 8% and kM = 12%. 
Note the following points: 

"This conoept is discussed in some detail in Appendix 68. It should be noted that the risk 
premium or an average stock, k,. - R,, cannot be measured with great precision because 
it is impossible to obtain predse values for kM. However, empirical studies suggest that, 
where long-term U.S. Treasury bonds are used to measure RF and where k,. is the ex· 
peeled return on the S&P 400 Industrial Stocks, the market risk premium varies somewhat 
from year to year, and it hns generally ranged from 3 to 6 percent during the last 20 years 
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Figure 6-9 
The Security Market Line (SML) 
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1. Required rates of return are shown on the vertical axis, while risk as 
measured by beta is shown on the horizontal axis. 
2. Riskless securities have b; == 0; therefore, ~ appears as the vertical 
axis intercept. 
3. The slope of the SML reflects the degree of risk aversion in the econ­
omy-the greater the average investor's aversion to risk, then (1) the 
steeper is the slope of the line, (2) the greater is the risk premium for 
any risky asset, and (3) the higher is the required rate of return on risky 
assets. 12 These points are discussed further in a later section. 

12Students sometimes confuse beta with the slope of the SML. This is a mistake. As we 
saw earlier in connection with Figure 6·8, and as is developed further in Appendix 6A, 
beta does represent the slope ol a line, but nol the Security Market Line. This confusion 
arises pnrtly because the SML equation is generally written, in this book and throughout 
the finance literature, as k1 • R, + ~O<M - R,.), and in this form b1 looks like the slope 
coefficient and (kM - R,) the variable, It would perhaps be less confusing if the second 
term were written (kM - Rr)b1, but this is not generally done. 
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Tlte Impact of 
Inflation 

Part 0 Valuation and the Cost of Capital 

4. The values we worked out for stocks with b1 = 0.5, b1 = 1.0, and 
b1 = 2.0 agree with the values shown on the graph for kLow' kAver•s•' 
and kHigh · · 

The Security Market Line, and a company's position on the line, 
change over time as interest rates, investors' risk aversion, and individ­
ual companies' betas change. Such changes are discussed in the follow­
ing sections. 

As we saw in Chapter 3, interest amounts to " rent" on borrowed 
money, or the "price" of money. Thus, Rp is the price of money to a 
riskless borrower. The existing market risk-free rate is called the nominal 
rate, and it consists of two elements: (1) a real, or inflation-free, rate of 
return, ~~ and (2) an inflation premium, IP, equal to the anticipated rate 
of inflation. Thus, RF = k• + IP. The real rate on risk-free government 
securities has, historically, ranged from 2 to 4 percent, with a mean of 
about 3 percent. Thus, if no inflation were expected, risk-free govern­
ment securities would tend to yield about 3 percent. However, as the 
expected rate of inflation increases, a premium must be added to the 
real rate of return to compensate investors for the loss of purchasing 

Figtue 6-10 
Shlft in the SML Caused by an Increase in Inflation 

Required Rate 
of Return (%} 

~<.t. = 12 
I 
I 
I 

1-----=,.c:;... Increase in Anticipated lnllation, alP = 2% 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10 15 

SML1 

20 Risk, b, 



Appendix B 
Workpaper UIF-3 

Page 15 of 25

Chapter 9: Discounted Cash Flow Application 

expectations relative to history, historical growth rates become suspect as a 
measure of investor expectations. 

Yet another issue associated with historical growth is that reliance on history to 
measure investor expectations renders the replication of that growth a self-fulfilling 
prophecy. Reliance on forecast growth rates ~voids this inherent circularity. 

The major point of all this is that it is perilous to apply historical growth 
when a utility is in a tninsition between growth paths. When payout ratios, 
equity return, and market-to-book ratios are changing, reliance on historical 
growth is hazardous. Such transitions can occur under variable inflation envi­
ronments, and under fundamental structural shifts, such as deregulation. 

Given the choice of variables, length of historical period, and the choice of 
statistical methodologies, the number of permutations and combinations of 
historical growth rates is such that other methods and proxies for expected 
growth must be explored. Historical growth rates constitute a useful starting 
point and provide useful information as long as the necessary conditions and 
assumptions outlined in this section are not dramatically violated. Although 
historical information provides a primary foundation for expectations, investors 
use additional information to supplement past growth rates. Extrapolating 
past history alone without consideration of historical trends and anticipated 
economic events would assume either that past rates will persist over time 
or that investors' expectations are based entirely on history. 

9.4 Growth Estimates: Analysts' Forecasts 

Since \nvestor growth expectations are the quantities desired in the DCF 
model, the use of forecast growth published by investment services merits 
serious consideration. The growth rates assumed by investors can be deter­
mined by a study of the analyses of future earnings and projected long-run 
growth rates made by the investment community. The anticipated long-run 
growth rates actually used by institutional investors to determine the desirabil­
ity of investing in different securities influence investors' growth anticipations. 

Typically, growth forecasts are in the form of earnings per share over periods 
ranging from one to 5 years, and are supported by extensive financial analysis. 10 

10 Analysts do not generally disseminate their methods of forecasting and do not 
generally recommend the purchase or sale of a security base\f on any single growth 
variable or growth estimating technique. A professional financial analyst is reluctant 
to reveal the premises and methods of his professional judgment and recommenda­
tions. Moreover, analysts' buy/sell recommendations result from complex judgments 
that cannot be reduced to a single variable or to simple mechanistic equations or 
models. Several methods and algorithms, involving both quantitative and qualitative 
factors, are likely to be used in arriving at a final growth forecast, including 
historical indicators. 
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The average growth rate estimate from all the analysts that follow the company 
measures the consensus expectation of the investment community for that 
company. In most cases, it is necessary to use earnings forecasts rather than 
dividend forecasts due to the extreme scarcity of dividend forecasts compared 
to the widespread availability of earnings forecasts. Given the paucity and 
variability of dividend forecasts, using the latter would produce unreliable 
DCF results. In any event, the use of the DCF model prospectively assumes 
constant growth in both earnings and dividends. Moreover, as discussed below, 
there is an abundance of empirical research that shows the validity and superior­
ity of earnings forecasts relative to historical estimates when estimating the 
cost of capital. 

The uniformity of growth projections is a test of whether they are typical of 
the market as a whole. If, for example, 10 out of 15 analysts forecast growth 
in the 7%-9% range, the probability is high that their analysis reflects a 
degree of consensus in the market as a whole. As a side note, the lack of 
unifonnity in growth projections is a reasonable indicator of higher risk. 
Chapter 3 alluded to divergence of opinion amongst analysts as a valid risk indi­
cator. 

Because of the dominance of institutional investors and their influence on 
individual investors, analysts' forecasts of long-run growth rates provide a 
sound basis for estimating required returns. Financial analysts exert a strong 
influence on the expectations of many investors who do not possess the 
resources to make their own forecasts, that is, they are a cause of g. The 
accuracy of these forecasts in the sense of whether they turn out to be correct 
is not at issue here, as long as they reflect widely held expectations. As long 
as the forecasts are typical and/or influential in that they are consistent with 
current stock price levels, they are relevant. The use of analysts' forecasts in 
the DCF model is sometimes denounced on the grounds that it is difficult to 
forecast earnings and dividends for only one year, let alone for longer time 
periods. This objection is unfounded, however, because it is present investor 
expectations that are being priced; it is the consensus forecast that is embedded 
in price and therefore in required return, and not the future as it will turn out 
to be. 

Empirical literature on Earnings Forecasts 

Published studies in the academic literature demonstrate that growth forecasts 
made by security analysts represent an appropriate source of DCF growth 
rates, are reasonable indicators of investor expectations and are more accurate 
than forecasts based on historical growth. These studies show that investors 
rely on analysts' forecasts to a greater extent than on historic data only. 

Academic research confirms the superiority of analysts' earnin~ forecasts 
over univariate time-series forecasts that rely on history. This latter category 
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includes many ad hoc forecasts from statistical modelS, ranging from the 
naive methods of simple averages, moving averages, etc. to the sophisticated 
time-series techniques such as the Box-Jenkins modeling techniques. The 
literature suggests that analysts' earnings forecasts incorporate all the public 
infonnation available to the analysts and the public at the time the forecasts 
are released. This finding implies that analysts have already factored historical 
growth trends into their forecast growth rates, making reliance on historical 
growth rates somewhat redundant and, at worst, potentially double counting 
growth rates which are irrelevant to future expectations. Furthermore, these 
forecasts are statistically more accurate than forecasts based solely on historical 
earnings, dividends, book value equity, and the like. 

Summary of Empirical Research 

Important papers include Brown and Rozeff (1978), Cragg and Malkiel (1968, 
1982), Harris (1986), Vander Weide and Carleton (1988), Lys and Sohn 
(1990), and Easterwood and Nutt (1999). 

The study by Brown and Rozeff (1978) shows that analysts, as proxied by 
Value Line analysts, make better forecasts than could be obtained using only 
historical data, because analysts have available not only past data but also a 
knowledge of such crucial factors as rate case decisions, construction programs, 
new products, cost data, and so on. Brown and Rozeff test the accuracy of 
analysts' forecasts versus forecasts based on past data only, and conclude that 
their evidence of superior analyses means that analysts' forecasts should be 
used in studies of cost of capital. Their evidence supports the hypothesis that 
Value Line analysts consistently make better predictions than historical time­
series models. 

Using the IDES consensus earnings forecasts as proxies for investor expecta­
tion, Harris (1986) estimates the cost of equity using expected rather than 
historical earnings growth rates. In his review of i:he literature on financial 
analysts' forecasts, Harris concludes that a growing body of knowledge shows 
that analysts' earnings forecasts are indeed reflected in stock prices. Elton, 
Gruber, and Gultekin (1981) show that stock prices react more to changes in 
analysts' forecasts of earnings than they do to changes in earnings themselves, 
suggesting the usefulness of analysts' forecasts as surrogates for market expec­
tations. In an extensive National Bureau of Economic Research study using 
analysts' earnings forecasts, Cragg and Malkiel (1982) present detailed empiri­
cal evidence that the average analyst's expectation is more similar to expecta­
tions being reflected in the marketplace than historical growth rates, and that 
it is the best possible source of DCF growth rates. The authors show that 
historical growth rates do not contain any information that is not already 
impounded in analysts' growth forecasts. They conclude that the expectations 
formed by Wall Street professionals get quickly and thoroughly impounded 
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into the prices of securities and that the company valuations made by analysts 
are reflected in security prices. 

Vander Weide and Carleton (1988) update the Cragg and Malkiel study and 
find overwhelming evidence that the consensus analysts' forecasts of future 
growth is superior to historically oriented growth measures in predicting the 
firm's stock price. Their results also are consistent with the hypothesis that 
investors use analysts' forecasts, rather than historically oriented growth calcu­
lations, in maldng stock buy-and-sell decisions. A study by Timme and Eise­
man (1989) produced similar results. 

Using virtually all publicly available analyst earnings forecasts for a large 
sample of companies (over 23,000 individual forecasts by 100 analyst firms), 
Lys and Sohn (1990) show that stock returns respond to individual analyst 
earnings forecasts, even when they are closely preceded by earnings forecasts 
made by other analysts or by corporate accounting disclosures. Using actual 
and IBES data from 1982-1995, Easterwood and Nutt (1999) regress the 
analysts' forecast errors against either historical earnings changes or analysts' 
forecasting errors in the prior years. Results show that analysts tend to under­
react to negative earnings information, but overreact to positive earnings 
information. 

The more recent studies provide evidence that analysts make biased forecasts 
and misinterpret the impact of new information. 11 For example, several studies 
in the early 1990s suggest that analysts either systematically underreact or 
overreact to new information. Easterwood and Nutt (1999) discriminate 
between these different reactions and reported that analysts underreact to 
negative information, but overreact to positive information. The recent studies 
do not necessarily contradict the earlier literature. The earlier research focused 
on whether analysts' earnings forecasts are better at forecasting future earnings 
than historical averages, whereas the recent literature investigates whether the 
analysts' earnings forecasts are unbiased estimates of future earnings. It is 
possible that even if the analysts' forecasts are biased, they are still closer to 
future earnings than the historical averages, although this hypothesis has not 
been tested in the recent studies. One way to assess the concern that analysts' 
forecasts may be biased upward is to incorporate into the analysis the growth 
forecasts of independent research firms, such as Value Line, in addition to 
the analyst consensus forecast. Unlike investment banking firms and stock 
brokerage firms, independent research firms such as Value Line have no 
incentive to distort earnings growth estimates in order to bolster interest in 
common stocks. 

11 Other relevant papers corroborating the superiority of analysts' forecasts as .predict­
ors of future returns versus historical growth rates include: Fried and Givoly (1982), 
Moyer, Chatfield and Kelley (1985), and Gordon, Gordon and Gould (1989). 
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Some argue that analysts tend to forecast earnings growth rates that exceed 
those actually achieved and that this optimism biases the DCF results upward. 
The magnitude of the optimism bias for large rate-regulated companies in 
stable segments of an industry is likely to be very small. Empirically, the 
severity of the optimism problem is unclear for regulated utilities, if a problem 
exi:::ts at all. It is interesting to note that Value Line forecasts for utility 
companies made by independent analysts with no incentive for over- or 
understating growth forecasts are not materially different from those published 
by analysts in security firms with incentives not based on forecast accuracy, 
and may in fact be more robust. If the optimism problem exists at all, it can 
be circumvented by relying on multiple-stage DCF models that substitute 
long-term economic growth for analysts' growth forecasts in the second and/ 
or third stages of the model. 

Empirical studies have also been conducted showing that investors who rely 
primarily on data obtained from several large reputable investment research 
houses and security dealers obtain better results than those who do not. 12 

Thus, both empirical research and common sense indicate that investors rely 
primarily on analysts' growth rate forecasts rather than on historical growth 
rates alone. 

Ideally, one could decide which analysts make the most reliable forecasts and 
then confme the analysis to those forecasts. This would be impractical since 
reliable data on past forecasts are generally not available. Moreover, analysts 
with poor track records are replaced by more competent analysts, so that a 
poor forecasting record by a particular fum is not necessarily indicative of 
poor future forecasts. In any event, analysts working for large brokerage firms 
typically have a following, and investors who heed a particular analyst's 
recommendations do exert an influence on the market. So, an average of all 
the available forecasts from large reputable investment houses is likely to 
produce the best DCF growth rate. 

Growth rate forecasts are available online from several sources. For example, 
Value Line Investment Analyzer, IBES (Institutional Brokers' Estimate Sys­
tem), Zacks Investment Research, Reuters, First Call, Yahoo Finance, and 
Multex Web sites provide analysts' earnings forecasts on a regular basis by 
reporting on the results of periodic (usually monthly) surveys of the earnings 
growth forecasts of a large number of investment advisors, brokerage houses, 
and other fums that engage in fundamental research on U.S. corporations. 
These firms include most large institutional investors, such as pension funds, 
banks, and insurance companies. Representative of industry practices, the 
Zacks Investment Research Web site is a central location whereby investors 

12 Examples of these studies include Stanley, Lewellen and Schlarbaurn (1981) and 
Touche Ross Co. (1982). 
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are able to research the different analyst estimates for any given stock without 
necessarily searching for each individual analyst. Zacks gathers and compiles 
the different estimates made by stock analysts on the future earnings for the 
majority of U.S. publicly traded companies. Estimates of earnings per share 
for the upcoming 2 fiscal years, and a projected 5-year growth rate in such 
earnings per share are available at monthly intervals. The forecast 5-year 
growth rates are normalized in order to remove short-term distortions. Forecasts 
are updated when analysts formally change their stated predictions. 

Exclusive reliance on a single analyst's growth forecast runs the risk of being 
unrepresentative of investors' consensus forecast. One would expect that 
averages of analysts' growth forecasts, such as those contained in IBES or 
Zacks, are more reliable estimates of investors' consensus expectations likely 
to be impounded in stock prices.13 Averages of analysts' growth forecasts 
rather than a single analyst's growth forecasts are more reliable estimates of 
investors' consensus expectations. 

One problem with the use of published analysts' forecasts is that some forecasts 
cover only the next one or two years. If these are abnormal years, they may 
not be indicative of longer-run average growth expectations. Another problem 
is that forecasts may not be available in sufficient quantities or may not be 
available at all for certain utilities, for example water utilities, in which case 
alternate methods of growth estimation must be employed. 

Some financial economists are uncomfortable with the assumption that the 
DCF growth rates are perpetual growth rates, and argue that above average 
growth can be expected to prevail for a fixed number of years and then the 
growth rate will settle down to a steady-state, long-run level, consistent with 
that of the economy. The converse also can be true whereby below-average 
growth can be expected to prevail for a fixed number of years and then the 
growth rate will resume a higher steady-state, long-run level. Extended DCF 
models are available to accommodate such assumptions, and were discussed 
in Chapter 8. 

Earnings versus Dividend Forecasts 

Casual inspection of the Zacks Investment Research, First Call Thompson, 
and Multex Web sites reveals that earnings per share forecasts dominate the 
information provided. There are few, if any, dividend growth forecasts. Only 
Value Line provides comprehensive long-term dividend growth forecasts. The 
wide availability of earnings forecasts is not surprising. There is an abundance 
of evidence attesting to the importance of earnings in assessing investors' 

13 The earnings growth rates published by Zacks, First Call, Reuters, Value Line, and 
IBES contain significant overlap since all rely on virtually the same population of 
institutional analysts who provide sucll forecasts. 
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expectations. The sheer volume of earnings forecasts available from the invest­
ment community relative to the scarcity of dividend forecasts attests to their 
importance. The fact that these investment information providers focus on 
growth in earnings rather than growth in dividends indicates that the investment 
community regards earnings growth as a superior indicator of future long­
term growth. Surveys of analytical techniques actually used by analysts reveal 
the dominance of earnings .and conclude that earnings are considered far more 
importl'mt than dividends. Finally, Value Line's principal investment rating 
assigned to individual stocks, Timeliness Rank, is based primarily on earnings, 
accounting for 65% of the ranking. 

Historical Growth Rates Versus Analystsr Forecasts 

Obviously, historical growth rates as well as analysts' forecasts provide rele­
vant information to the investor with regard to growth expectations. Each 
proxy for expected growth brings information to the judgment process from 
a different light Neither proxy is without blemish; each has advantages and 
shortcomings. Historical growth rates are available and easily verifiable, but 
may no longer be applicable if structural shifts have occurred. Analysts' 
growth forecasts may be more relevant since they encompass both history 
and current changes, but are nevertheless imperfect proxies. 

9.5 Growth Estimates: Sustainable Growth 
Method 

The third method of estimating the growth component in the DCF model, 
alternately referred to as the "sustainable growth" or "retention ratio" 
method, can be used by investment analysts to predict future growth in earnings 
and dividends. In this method, the fraction of earnings expected to be retained 
by the company, b, is multiplied by the expected return on book equity, r, to 
produce the growth forecast. That is, 

g=bxr 

The conceptual premise of the method, enunciated in Chapter 8, Section 8.4, 
is that future growth in dividends for existing equity can only occur if a 
portion of the overall return to investors is reinvested into the firm instead 
of being distributed as dividends. 

For example, if a company earns 12% on equity, and pays all the earnings 
out in dividends, the retention factor, b, is zero and earnings per share will 
not grow for the simple reason that there are no increments to the asset base 
(rate base). Conversely, if the company retains all its earnings and pays no 
dividends, it would grow at an annual rate of 12%. Or again, if the company 
earns 12% on equity and pays out 60% of the earnings in dividends, the 
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retention factor is 40%, and earnings growth will be 40% X 12% = 4.8% 
per year. 

In implementing the method, both 'b' and 'r' should be the rate that the 
market expects to prevail in the future. If no explicit forecast of 'b' is available, 
it is reasonable to assume that the utility's future retention ratio will, on 
average, remain unchanged from its present level. Or, it can be estimated by 
taking a weighted average of past retention ratios as a proxy for the future 
on the grounds that utilities' target retention ratios are usually, although not 
always, stable.14 

Both historical and forecast values of 'r' can be used to estimate g, although 
forecast values are superior. The use of historical realized book returns on 
equity rather than the expected return on equity is questionable since reliance 
on achieved results involves circular reasoning. Realized returns are the results 
of the regulatory process itself, and are also subject to tests of fairness and 
reasonableness. As a gauge of the expected return on book equity, either 
direct published analysts' forecasts of the long-run expected return on equity, 
or authorized rates of return in recent regulatory cases can be used as a guide. 
As a floor estimate, it seems reasonable for investors to expect allowed equity 
returns by state regulatory coPllllissions to be in excess of the current cost 
of debt to the utility in question. 

Another way of obtaining the expected 'r' is to examine its fundamental 
determinants. Since earnings per share, E, can be stated as dividends per 
share, D, divided by the payout ratio (1 -b), the earnings per share capitalized 
by investors can be inferred by dividing the current dividend by an expected 
payout ratio. Provided that a utility company follows a fairly stable dividend 
policy, the possibility of error is less when estimating the payout than when 
estimating the expected return on equity or the expected growth rate. Using 
this approach, and denoting book value per share by B, the expected return 
on equity is: 

r = E/B = (D/(1 - b)) I B (9-9) 

Estimates of the expected payout ratio can be inferred from historical 10-year 
average payout ratio data for utilities, assuming a stable dividend policy bas 
been pursued. Since individual averages frequently tend to regress toward the 
grand mean, the historical payout ratio needs to be adjusted for this tendency, 
using statistical techniques for predicting future values based on this tendency 
of individual values to regress toward the grand mean over time. 

An application of the sustainable growth method is shown in example 9-1. 

14 Statistically superior predictions of future averages are made by weighting individual 
past averages with the grand mean, with the variance within the individual averages 
and the variance across individual averages serving as weights. ' 
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, , '. · · · ·· ·· · .EXAMPLE 9-1. : ·' . · ' ·· .·: · 

.· S~g~e~terii-~I~c~~\'s.:s~~t¥bi~ ~J~.i~i~ .i~-~~4~~~ f.o~_upc_onri~~ · 
r~te· case. te~tiijioiJ.Y: As }1. ;g~~~~ 9f the· ·e:kpe~te~ :;~-~hi¢.· 9P.: . ~qffi,ty, . 
. ~¥,!h.q$.~tl r~t~~- pf.;reb.i¢ 41· ~e~~i:i~. ~eois~o#.s,;fo~ -~~.t~rp.·.~.~-. ~'ecfriq 
u@q~ a,s :tepqtted by y~ue .Liii~· f.<:>~- ~QP~ -~~ 209\?:.~vera~e~ ~~ %, . 
:':V~f:9. ~ .~t.<rq.~~-~-,q~vi~~orf of;l o/g. W o~~r ~<;>r~? .fh~. ipajo.riJ1 9f :u~tifs 

·, w,~r~ -~tt,th:9~~(l_t9 ~~, ~y~~;_ ~~ ,~~ .iill~:*-~:~. t~~~ §fi:~~~o//~!Pri~ 
· .frqrp:.IP1.~ ~o:: P·%f: ·,(\~ .. ;a g~u.~~' ·.9L$e: e~p~,C::t.e~ _r~t~AMP :t.~tip,_ · t]:te, 
~vera· ~·.zoo6· · ~···Mt 'ratio ·or. 34 ·eastern :ele'tmc(utilities .a.s c.om ned: ... :· -~ ·.''····:· ... J~-.::~, .... ,. --.. •: · ... · .. : .· : .. -·· ... '· ........ ;·--.··:.· .. :···· ... : •.·. J?, .. 
)Jy.Y~u.~ ~i.~~)o/.$/(PR·~·;: ~p.is~.p:i~c~t~~ -~~=.-~Y~~:!l~~; t~t,e~~<?~ .r~ti~ ?~ 
40%; w1~ a.st.ap.p~q. d~v1aJ:~on of ~%.Tbi~ Wf.l.~ .. Y9Ji,l:li~tent WittJ, the lo,ng~ 

· -~ri W,i#.r~te.P,i;i.94_):~#9. W,?.i?~Wd .. !JY,·We .• J;ii,~~~~W.~N pf~«l)~eillJ~~,~ 
· . ~~.eC.ffi?.! ~t. ~!~·: t!:,~~-~f<;>~e ~:!~~9n~bl¢,. t,o

4
·,· .p~_~tY,l.,f!~~J~Wl'i¥-.Y~~tqi$,-.·~~P.~ct,;~ 

retention ratio ran 'ii Jroni 35% to' 5%Jortl:u~ 'Com· an· With a'likel 
vli1~6':6f-46%:'ili'.~t1i!J.4 b~ibw·,:~* ··~ct~d.· ~~t~titibB'!aRb~~-bf ':fs%:ih · 
.... '• ..... : . ':•. ···•··· ........ ·.··· :• ... ·.· .. t';t,• .. Jl .... t ·~·:···.·.·· ,;:····· ~····~-····-·. '.•.• •·.·. \'. 

. 45%. :and ''issiiriied refums oii e·. Uitfrroirt JO%' 10'.:12% ·:ifre ·millti 'lied 
... I ' •• ·:·· ... : • •. • ., ·' •• • • ...... ' ., • '.}I...... . . ., .. ; .. , .... '..... . ' ..... ··. ' . . . .. .P ..... 
to: piqdi,Ice, sli~~WWgJ:<>W:W. :t*~s ·;r@gNw:t,ro#i :?;8% ~c( 5~4%(\yitJ:I 
aW,~~~:v..~Y.~U,~ :A~ -~;_<:i~::. :t:l .'/\ .• ;·<:.?~ :~~: .' -~ ::;._:.;,:_: · -::.? \ · ;:\):i, ~ :'~·': .. \: .:i; ;, .. : ,' · . ,.;:_, . 

. 7:~~:::::.:·t.::~;~r~~:_:~{W?J:M;i~i~:I~~~~~,~~--;~: .. ' ·~7~1@;. · 
.:·_:~1-~~~;t;~i~ii~f~;_:::·:;:~ ;, .. :r:\::;;,;(~;~~-::.;:\~t~:\:.!r~~~~~t.~_:r._~i?.~i;E~r:~~(~~~::-· 

.••• ':'· i.~~jj· ;~ :·-;;; :' .. · .· ;;:; ::~~ .} ·; .:o:5~ i'[~;!r::;,:·· :,d i:!~' . 
It should be pointed out that published forecasts of the expected return on 
equity by analysts such as Value Line are sometimes based on end-of-period 
book equity rather than on average book equity. The following formula 15 

15 The return on year-end common equity, r, is defmed as r = BIB .. where E is 
earnings per share, and B1 is the year-end book value per share. The return on 
average common equity, r., is defined as: r, = E/B, where B, = average book 
value per share. The latter is by definition: B, = (B, + B1_ 1)/2 where B, is the 
year-end book equity per share and B1_ 1 is the beginning-of-year book equity per 
share. Dividing r by r, and substituting: 

!:.. = E!B, = B. + B, + B1-1 
r. EIB. B, 2B, 

Solving for r,, a formula for translating the return on year-end equity into the return 
on average equity is obtained, using reported beginning-of-the,year and end-of-
year common equity figures: · 

r = r 2B, 
" B, + B1-1 
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adjusts the reported end-of-year values so that they are based on average 
common equity, which is the common regulatory practice: 

(9-10) 

The sustainable growth method can also be extended to include external 
financing. From Chapter 8, the expanded growth estimate is given by: 

g = br + sv 

where b and r are defined as previously, s is the expected percent growth in 
number of shares to finance investment, and v is the profitability of the equity 
investment. The variable s measures the long-~n expected stock financing 
that the utility will undertake. If the utility's investments are growing at a 
stable rate and if the earnings retention rate is also stable, then s will grow 
at a stable rate. The variable s can be estimated by taking a weighted average 
of past percentage increases in the number of shares. This measurement is 
difficult, however, owing to the sporadic and episodic nature of stock fmancing, 
and smoothing techniques must be employed. The variable v is the profitability 
of the equity investment and can be measured as the difference of market 
price and book value per share divided by the latter, as discussed in 
Chapter 8. 

There are three problems in the practical application of the sustainable growth 
method. The first is that it may be even more difficult to estimate what b, r, 
s, and v investors have in mind than it is to estimate what g they envisage. 
It would appear far more economical and expeditious to use available growth 
forecasts and obtain g directly instead of relying on four individual forecasts 
of the determinants of such growth. It see!I).s only logical that the measurement 
and forecasting errors inherent in using four different variables to predict 
growth far exceed the forecasting error inherent in a direct forecast of 
growth itself. 

Second, there is a potential element of circularity in estimating g by a forecast 
of b and ROE for the utility being regulated, since ROE is determined in 
large part by regulation. To estimate what ROE resides in the minds of 
investors is equivalent to estimating the market's assessment of the outcome 
of regulatory hearings. Expected ROE is exactly what regulatory commissions 
set in determining an allowed rate of return. In other words, the method 
requires an estimate of return on equity before it can even be implemented. 
Common sense would dictate the inconsistency of a return on equity recom-
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mendation that is different than the expected ROE that the method assumes 
the utility will earn forever. For example, using an expected return on equity 
of 11% to determine the growth rate and using the growth rate to recommend 
a return on equity of 9% is inconsistent. It is not reasonable to assume that 
this regulated utility company is expected to earn 11% forever, but recommend 
a 9% return on equity. The only way this utility can earn 11% is that rates 
be set by the regulator so that the utility will in fact earn 11%. One is assuming, 
in effect, that the company will earn a return rate exceeding the recommended 
cost of equity forever, but then one is recommending that a different rate be 
granted by the regulator. In essence, using an ROE in the sustainable growth 
formula that differs from the final estimated cost of equity is asking the 
regulator to adopt two different returns. 

The circularity problem is somewhat dampened by the self-correcting nature 
of the DCF model. If a high equity return is granted, the stock price will 
increase in response to the unanticipated favorable return allowance, lowering 
the dividend yield component of market return in compensation for the high 
g induced by the high allowed return. At the next regulatory hearing, more 
conservative forecasts of r would prevail. The impact on the dual components 
of the DCF formula, yield and growth, are at least partially offsetting. 

Third, the empirical finance literature discussed earlier demonstrates that 
the sustainable growth method of determining growth is not as significantly 
correlated to measures of value, such as stock price and price/earnings ratios, 
as other historical growth measures or analysts' growth forecasts. Other proxies 
for growth, such as historical growth rates and analysts' growth forecasts, 
outperform retention growth estimates. See for example Timme and Eise­
man (1989). 

In summary, there are three proxies for the expected growth component of 
the DCF model: historical growth rates, analysts' forecasts, and the sustainable 
growth method. Criteria in choosing among the three proxies should include 
ease of use, ease of understanding, theoretical and mathematical correctness, 
and empirical validation. The latter two are crucial. The method should be 
logically valid and consistent, and should possess an adequate track record 
in predicting and explaining security value. The retention growth method is 
the weakest of the three proxies on both conceptual and empirical grounds. 
The research in this area has shown that the fust two growth proxies do a 
better job of explaining variations in market valuation (MIB and PIE ratios) 
and are more highly correlated to measures of value than is the retention 
growth proxy. 
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INTRODUCTION 

The prices of common stocks differ among corporations due to 

differences among them in earnings per share, investment 

policies, financing policies, and business risk. Models which 

use related variables to explain differences in prices among 

stocks may be called intrinsic value models. There are at least 

two important uses for intrinsic value models. One is to 

discover the investment and financing policies which maximize the 

price of a company's stock. A related use is to discover the 

extent to which existing dividend, leverage and other policies 

depart from price maximizing policies. The other important use 

for intrinsic value models is to discover over or under-priced 

stocks. That may take place in either of two ways. One is to 

use the model to find the stocks that are mispriced on the basis 

of the current values of the model's independent variables. 

Alternatively, the model's parameters may be combined with values 

for the independent variables that are based on new private 

information that the analyst has obtained in order to discover 

the value of the information. 

Intrinsic value models have had a very uneven history. 

Prior to the nineteen fifties we had simple heuristic models such 

as Graham and Dodd's in which price depended on some combination 

of earnings, dividends and book value. Then Gordon and Miller 

and Modigliani developed models of stock valuation which follow 

from plausible or theoretically interesting principles of asset 

valuation.l These models generated further theoretical work and 
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considerable empirical work designed to implement and test them 

during the sixties and early seventies. However, the development 

of the Sharpe-Lintner-Mossin capital asset pricing model during 

the sixties soon captured the interest of researchers in the area 

of security valuation. Perhaps that is why there has been 

comparatively little progress over the last twenty years in 

theory and practice with respect to intrinsic value models of 

stock prices. 

This paper is devoted to the use of intrinsic value models 

for the discovery of over or under-priced stocks. The motivation 

for the paper is the belief that developments over the last 

decade in data availability and some theoretical ideas raised 

here make further progress possible. The next section will 

review the Gordon and the MM models. The second section will 

critically evaluate the empirical adaptation of these models by 

their authors and certain other efforts at explaining the cross­

section variation in price among stocks. Finally, the last 

section will discuss how certain data base developments and 

advances in theory can contribute to the advancement of practice 

in the area under consideration. 

I. THEORETICAL MODELS 

The current value of any asset is the present value of its 

expected future payments. In the case of a stock this 

expectation is the dividend for the coming period plus the end-

l of-period price. The expectation reduces to an infinite stream 
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of dividends. Under the assumption that this dividend 

expectation can be represented with just two parameters, a 

current value and a growth rate, with the latter taken to be the 

same for every future period, I have shown that the price of a 

share is 

P = D/ (k-g) . ( 1) 

Here, P = current price per share, D = current dividend per 

share, k = expected or required return, and g = expected average 

rate of growth in the dividend.2 Notice, the assumption that the 

growth rate is constant over time is consistent with the fact 

that the growth rate in the dividend may vary from one period to 

the next. We only assume that in pricing the stock future grotvth 

can be summarized with one number. 

Eg. (l) can be given more economic content under the further 

restrictions that (l) the corporation is not expected to finance 

through the sale of new shares, and (2) dividend policy, capital 

structure, and return on investment can each be represented by 

one parameter. In other words, the value of each of these 

variables is not expected to change over time, and of course, 

their values can be estimated currently. Under these assumptions 

Eg. (.1) becomes 

P = (1-b)Y/(k-br). ( 2) 

The additional variables are Y = normalized current earnings per 

share, b = fraction of earnings retained and invested, and r = 

return on equity investment. 

In Eg. (2) the dividend becomes D = (1-b)Y, the growth rate 
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becomes g = br, and dividend policy is investment policy. 

The interesting economic content of Eq. (2) lies in what it 

says about dividend policy, which is represented with b, the 

fraction of earnings retained. It can be seen that as b rises P 

falls, on account of the fall in the dividend. On the other 

hand, P rises with b due to the rise in the growth rate. 

Whether P rises or falls on balance, and whether or not P is 

maximized at some retention rate depend on the relative levels of 

r and k and on how they change with k. 

Eq. (2) is based on a number of more or less questionable 

assumptions. Of particular interest, academic if not practical 

interest, is the assumption that retained earnings is the sole 

source of equity funds. 3 In fact, the sale of stock is an 

alternative to retained earnings as a source of equity funds, but 

that does not render Eq. (2) useless. Let q be the sum of funds 

raised through retained earnings and the sale of stock expressed 

as a fraction of earnings. The vajue of q is independent of the 

relative amount of each source of =quity funds. If stockholders 

looked on the sale of stock as a perfect substitute for retained 

earnings, we could substitute q for b in Eq. ( 2) , and it would 

then tell us how the price of a share varies with the firm's 

equity financing rate.4 However, we all know that taxes and 

transaction costs make retained earnings dominate the sale of 

stock as a source of funds. Hence, the assumption that retained 

earnings is the sole source of equity fund is not among our more 

questionable assumptions from a practical viewpoint. The more 
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questionable assumptions will come up shortly. 

Miller and Modigliani have shown that under the very strong 

assumptions of perfectly competitive capital markets, the price 

of a share is e~1al to the present value of the earnings on the 

existing equity plus the present value of the excess return on 

the expected future equity investment.5 

simplifying assumptions, we then have 

P = Y ·+ Yq(r-k) 
k k(k-qr) 

Under certain 

(3) 

The first term is the present value of the future earnings on the 

existing equity, and the second term is the present value of the 

excess return on all future investment. The future equity 

investment has an initial value of Yq, it has an excess return of 

r-k, it will grow at the rate qr, and it has a present value of 

Yq(r-k)/k(k-qr). 

Notice that the same variables, Y, q, r, and k enter both the 

Gordon and MM models, and both models rely on the same 

simplifying assumptions with regard to their parameterization. 

Nonetheless, we end up with a fundamental difference between the 

two models. In the Gordon model the investor buys a dividend 

expectation, while in MM she buys an earnings expectation. 

Earnings do enter the Gordon model but only through their 

influence on the current value and the growth of the dividend 

expectation. 

There are more fundamental differences between the Gordon 

and the MM models. In both models k, the expected or required 

return on a stock is equal to a risk-free interest rate plus a 
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The former is the same for all shares and the 

latter varies among shares, so that given the dividend or 

earnings expectations on a share, its price will vary depending 

on the share's risk attributes. However, MM imposed on their 

model the assumption that k is independent of the expected growth 

rate, qr, while Gordon allowed the risk of growth to make k an 

increasing function of qr. In addition, MM assumed that a firm 

does nothing to create investment opportunities, while Gordon's 

model has a firm's investment opportunities depend on its 

history. 

II. EMPIRICAL MODELS 

Prior to the above theoretical work Meader and Durand 

explained the variation in price among shares with models in 

which earnings, dividends and book value were the independent 

variables. 6 Meader's regressions were linear in the variables 

while Durand's were linear in their logs. Both obtained high 

coefficients of multiple correlation, but the regression 

coefficients were highly unstable from one year to the next, due 

no doubt to the very high correlations among the independent 

variables. 

Turning back to the Gordon model, we see that it may be 

summarized with the statement that a steele's price is equal to 

the dividend divided by the dividend yield. Hence, the task in 

the econometric implementation of the model is to introduce 

'•-- variables that explain how the dividend yield varies among 
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shares. Since the dividend yield is k - g, it varies with g and 

inversely with k. The latter as just stated is equal to a risk­

free interest rate that is common to all stocks plus a risk 

premium that varies among stocks. 

the model in Gordon was of the form 

The empirical adaptation of 

( 4) 

The risk variables were a, the variability in the rate of return 

on common, h, the leverage rate, and S the firm's size measured 

by its assets. Eq. (4) is linear in the lo<,s, so that 

conventional econometric methods may be employed to estimate the 

a coefficients. 

My empirical work employed similar models to Eq. (4) with 

P/B and P/D the dependent variables, B being the book value per 

share. 7 The objective with these dependent variables was to 

abstract from the correlation that may arise due to the variation 

in price with the dividend or book value among stocks. In all 

cases the models did an excellent job, explaining a large 

fraction of the variation in price among stocks for samples of 

food, machinery, utility and other classes of stocks in different 

years. 8 The econometric results are discussed in detail in the 

references cited. 

It can be seen that Eq. (4) is a simple and direct. 

representation of the theoretical model Eq. (2). With the 

constraint a1=l (its actual value is close to one) price is a 

multiple of the dividend, the multiple increasing with the growth 

rate and varying inversely with the risk variables. Notice that 
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the form of the relation in Eq. (4) makes each coefficient the 

elasticity of share price with the associated independent 

variable, so that the change in price with a variable depends 

upon the ratio of price to that variable. Finally, Eq. (4) 

provides a plausible explanation of how the dividend yield and 

the expected return, k=D/P+br vary among shares with growth and 

risk. 

The most serious limitation of the Gordon model is the 

assumption that the dividend expectation can be represented with 

just two parameters, D and br. The model breaks down for 

corporations that are currently paying no dividend, and it can be 

seriously in error for a corporation that is currently paying a 

token dividend. In addition, financial statement data for b and 

r can result in a value for g that cannot be accepted as an 

average for the indefinite future. 

The empirical adaptation of the MM model on how investors 

value stocks was carried out by MM9 with the expression 

V - rL 

A A A A 

(5) 
A A 

Here V - rL = the market value of a firms's equity and debt less 

the value due to the tax advantage of debt, 

A = book cost of total assets, 

xr-rR = after tax earnings on common plus interest on debt, 

6A/A = rate of growth in assets, 
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L/A = ratio of debt to assets, and 

D-D = excess of dividend on common over what it would have 

been if the firm's payout rate had been the industry 

average. 

Notice that the variables in Eq. (5) except for the dividend 

variable refer not to the corporation's common stock but to the 

equity plus the debt. 

MM's choice of variables in Eq. (5) was motivated by their 

special objective. It was not to explain the variation in price 

among common stock's but to test their theorems on capital 

structure and dividend policy. According to MM the value of a 

levered firm increases with debt by rL and it is independent of 

dividend policy. Hence, by subtracting r r, from V in arriving at 

the dependent variable, it should be independent of the debt 

ratio as well as dividend policy. That is what they found, a 4 

and as not being significantly different from zero in their 

empirical results. This model, the empirical results and their 

interpretation by MM were subjected to considerable critical 

comment, and it will not be considered further here.lO 

A far simpler and more effective empirical adaptation of the 

MM theory and an important contribution in other respects was due 

to Malkiel and Cragg.ll The regression equation they employed to 

explain the variation in price among stocks was 

( 6) 

Here, the dependent variable is the price-earnings ratio, g is 

the foecast rate of growth in earnings, D/Y is the dividend 



Appendix B 
Workpaper UIF-4 

Page 11 of 25

10 

payout rate, and p is an index of systematic risk. Dividing both 

sides of MM's Eq. (3) by Y reveals more clearly the similarities 

between the MM and the Malkiel and Cragg models. It also reveals 

the difficulty of arriving at a faithful and plausible empirical 

adaptation of the MM model for pricing common stocks. Eq. ( 3) 

now is 

[ 
r-k J 
k-qr 

( 7) 

It can be seen that a 0 in Eq. (6) is an estimate of 1/k under the 

unreasonable assumption that k does not vary among shares. The 

coefficient of g is also an estimate of 1/k under the same 

assumption, and g is an approximation of q(r-k)/(k-qr). In 

addition, D/Y is included among the independent variables on the 

assumption that dividend policy matters, and the presence of p 

among the independent variables (and other risk variables in some 

regressions) captures in some measure the variation in P/Y among 

shares due to risk. Finally, with Eq. (6) linear in the 

variables, the change in P/Y with each independent variable is 

independent of the values of the variables. 

The Malkiel-Cragg model did a very good job of explaining the 

variation in price-earnings ratios among shares. The 

correlation with the payout rate as well as the growth rate was 

very strong, suggesting that dividend policy does influence 

price. 

The major contribution of Malkiel and Cragg was to run their 

regressions with two alternative sets of data. In one case the 

earnings and growth variables were obtained from financial 
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statements, with growth being the growth rate in earnings over 

the prior five years. In the other case, an average of the 

estimates or forecasts by a group of security analysts of the 

normalized earnings for the current year and the growth rate in 

earnings for the next five years were used. The regression 

results obtained with the data from the security analysts were 

much better than the results obtained with the historical 

financial statement data. Hence, estimates by security analysts 

can be an improvement on financial statement data for earnings 

and growth. 

Malkiel and Cragg also investigated the use of their model 

for the discovery of over and under priced shares. They 

regressed the change in price over the following year on the 

difference between the actual and predicted price at the start of 

the year. Unfortunately, they only found very weak evidence in 

support of the hoped for relation. However, the ability of their 

model to discover over or under-priced stocks was improved by 

assuming additional information such as more recent parameter 

values and better estimates of growth. 

III. A METHOD OF PRICING 

Let us now turn to consideration of how it may be possible 

to make substantial advances in the use of econometric models to 

discover over and under priced stocks. By way of background let 

us review briefly how econometric models may serve that purpose. 

First, we establish a model that i.s considered a theoretically 
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correct empirical representation of how investors price common 

stocks. Second, we obtain values of the variables for a sample 

of stocks and estimat e the mo del's coefficients. These 

coefficients are then combined with the values of the independent 

variables for a stock that is in or out of the sample to provide 

the "correct" price for the stock based on the rules followed for 

estimating the independent variables. Third, for stocks with a 

difference between the actual and correct price that is large, 

the difference is a basis for a buy or sell decision. Finally, 

if the analyst has sup erior information which produces a 

different value for one or more independent variables of a 

particular stock, a new correct price is obtained with the 

coefficients on t he basis of the superior values for these 

variables. The difference between the new correct price and the 

actual price is the basis for a buy or sell decision. 

We have seen that earnings and growth estimates by security 

analysts were found by Malkiel and Cragg to be superior to data 

obtaine d from financial statements for the explanation of

variation in price among common stocks. That is, better 

estimat es are obt a ined for the coefficient of the various 

explanatory variables. Their results should be confirmed by 

further empirical work, but there is every reason to believe that 

the confirmation will be forthcoming. First, the estimates by 

security analysts available from sources such as IBES are far 

superior to the data available to Malkiel and Cragg. Secondly, 

the estimates by security analysts must be superior to the 
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estimates derived solely from financial statements. For 

earnings we want normalized current earnings and for growth we 

want expected future growth. It is true that all our knowledge 

of the future is obtained from the past, and good estimates of Y 

and g can frequently be obtained from financial statement data. 

However, such data are available to security analysts, and they 

have additional information that can be incorporated in their 

estimates, so that an average over a number of security analysts 

which eliminates the b; .. as of any··one analyst should be superior 

to exclusive reliance on past financial statement data. 

There are other more important ways in which the 

availability of IBES type data improves the usefulnes-s-of 

econometric models for the discovery of over and under-priced 

shares. Financial statement data are only available annually, 

since quarterly data has serious limitations due to seasonal and 

other distorting influences. With annual data the model's 

parameters can only be estimated annually, the annual data is not 

obtained at the same time for all firms, and it is out-of-date 

when it is obtained. By contrast 1vith IBES or any other such 

service, the consensus of security analysts on such variables is 

available monthly. Hence, revised values for the independent 

variables and revised estimates of the models parameters may be 

obtained monthly instead of annually. We then have at any point 

in time a more accurate representation of how the market prices 

shares. Most important, with monthly data the discovery of over 

or under-priced shares can take place monthly instead of 
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such data represent a critically important 

breakthrough in making models for pricing stocks useful to 

security analysts.l2 

Let us now turn to the problem of a model that provides a 

theoretically correct explanation of how stocks are priced. The 

model I recommend is 

P/Y = ao(l+g) 0 l(l+D/Y) 0 2(1+L/B) 0 3 ... ( 7) 

with g = growth, D/Y = payout rate, L/B leverage rate and 

signifying that one or more other risk variables may be added to 

the model. Eq. (7) is not as elegant as Eq. (4), but it has a 

good deal more intuitive appeal. It says that investors buy 

earnings, but what they will pay for a dollar of earnings 

increases with the extent to which the earnings are reflected in 

the dividend or in appreciation through growth. Hence, the price 

per dollar of earnings increases with both the growth rate and 

the dividend payout rate, and P/Y decreases as leverage or other 

sources of risk rise. Notice that we avoid having the model blow 

up because g, D/Y or L/B is equal to zero by using one plus each 

of these variables. In addition, having a model that is linear 

in the logs of the variables has the advantages mentioned 

earlier. Eq. (7) combines the best features of the Gordon and 

the Malkiel-Cragg models. 

I am confident that Eq. (7) with values for earnings and 

growth based on a consensus of security analyst estimates will do 

an excellent job of explaining the variation i.n price among 

stocks. Whether or not the difference between the actual values 
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of P/Y and the values predicted by the model will be useful for 

discovering over and under··priced stocks is open to question. 

The poor results obtained by Malkiel and Cragg are cause for 

doubt, 

data. 

but we now have the use of a better model and better 

Finally, there is no doubt that the model will be useful 

in conjunction with private estimates of earnings, growth and 

other independent variables. Such private estimates have been 

and will continue to be developed by security analysts. However, 

when the estimates are not combined with a sophisticsted 

valuation model, there is no scientific basis for arriving at the 

impact on price of that information. Revised estimates of one or 

more independent variables combined with a good valuation model 

should be superior to the unaided use of such estimates in 

arriving at buy or sell recommendations. 
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FOOTNOTES 

See M.J. Gordon and Eli Shapiro, "Capital Equipment Analysis: 
The Required Rate of Profit,•• Management Science (October 
1956), pp. 102-110; M.J. Gordon, The Investment. Financing 
and Valuation of the Corporation, Homewood, IL, R.D. Irwin, 
1962; F. Modigliani and M.H. Miller, "The Cost of Capital, 
Corporation Finance, and the Theory of Investment," American 
Economic Review (June 1958), pp. 261-297; M.H. Miller and F. 
Modigliani, ''Dividend Policy, Growth, and the Valuation of 
Shares,'' Journal of Business (October 1961), pp. 411-433. 

See M.J. Gordon, The Investment Financing ..... , Ch. 4. 

For an academic treatment of the subject, see M.J. Brennan, 
"A Note on Dividend Irrelevance and the Gordon Valuation 
Modrl,'' Journal of Finance (December 1971), pp. 1115-1122. 

This is demonstrated in M .• r. Gordon and L. I. Gould, "The cost 
of Equity Capital: A Reconsideration,'' Journal of Finance 
(June 1978), pp. 849-861. 

The assumptions common to the MM and Gordon-Gould models are 
no taxes, no transaction costs, and equal information. In 
addition, implicit in MM are the assumptions that a 
corporation's investment opportunities are independent of its 
history, and risk is independent of growth. For more on this 
see M. J. Gordon "Corporate Finance Under the Ml1 Theorems," 
Financial Management (Summer 1989), pp. 19-28. 

See J.W. Meader, "A Formula for Determining Basic Valu~s 
Underlying Common stock Prices," The Analyst Magazine of 
Finance, Commerce and Economics, Nov. 29, 1935 and June 27, 
1940; David Durand, Bank Stock Prices a11d the Bank Capital 
Problem, New York: Occasional Paper 54, National Bureau of 
Economic Research, 1957. 

See M.J. Gordon, The Investment, Financing ..... , Chs. 11 and 
12; and M.J. Gordon, The Cost of Capital to a Public 
Utility, East Lansing, MI, Michigan state University, 19i4. 

The various models experimented with other risk variables 
than those in Eq. (4). Their performance is not discussed, 
since the best combination and measurement of risk variables 
is beyond our purpose here. 

See M.H. Miller and F. Modigliani, ''Some Estimates of the 
Cost of Capital to the Electric Utility Industry, 1954-1957," 
American Economic Review (June 1966), pp. 333-391. 

See the comments on their paper by Jean crockett and Irwin 
Friend, M.J. Gordon, and A.A. Robichek, J.G. McDonald and 
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R.C. Higgins and their reply in the American Economic Review 
(December 1967), pp. 1258-1299. 

see B. G. Malkiel and J. G. Cragg, "Expectations and the 
Structure of Share Prices," American Economic Review 
(September 1970), pp. 601-617. 

For instance, with annual data they were compelled to assume 
that over or under-priced shares at a one point in time 
predict the change in price over the corning year, whereas the 
over or under-pricing may be eliminated over a shorter time 
period. 
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GORDON MODEL 

p -- D _ (1-B)Y -
K-G K-BR 

p = SHARE PRICE 

D - DIVIDEND PER SHARE -
K = RETURN ON SHARE INVESTORS 

REQUIRE 

G - EXPECTED GROWTH RATE IN -
DIVIDEND AND PRICE 

y - EARNINGS PER SHARE -
·B = FEACTION OF EARNINGS 

RETAINED 

R - RATE OF RETURN ON INVESTMENT -
• .. 



Appendix B 
Workpaper UIF-4 

Page 21 of 25

~ '. 

MM MODEl 

Y YQ(R-K) 
p =- + 

K K(K-QR) 

P = SHARE PRICE 

Y = EARNINGS PER SHARE 

K = RETURN ON SHARE INVESTORS 
REQUIRE 

Q = EQUITY INVESTMENT/EARNINGS 

R = RATE OF RETURN ON INVESTMENT 
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COMPARISON OF MM AND 
GORDON 

EARNINGS VS DIVIDENDS 

MM - INVESTOR BUYS EARNINGS 

GORDON - INVESTOR BUYS DIVIDENDS 

RISK AND REQUIRED RETURN 

MM - THEY ARE INDEPENDENT OF 
GROWTH 

GORDON - THEY INCREASE WITH 
GROWTH 

RETURN ON INVESTMENT 

MM - INDEPENDENT OF FIRM'S HISTORY 

GORDON - DEPEND ON FIRM'S HISTORY 
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EMPIRICAL MODELS 

GORDON 

P = AO• DA 1 e (1 +G)A2 • (1 +LEV)A3 • • • 

LNP = LN AO + Al•LN D + A2•LN(l+G) + 

A3 • LN (1 +LEV) + • • • 

MALKIEL CRAGG 

P/Y = A 0+ Al•G + A2• (D/Y) + 

P = PRICE D = DIVIDEND 

Y = EARNINGS G = GROWTH 

LEV = LEVERAGE BETA = RISK 
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AN INTRINSIC VALUE MODEL 

P = AO•VA1 •(l+G) A2 •(1+DJY)A3 • 

(1 +LEV)A4 • BETA AS • • • 

tPN = LN AO + Al•LN Y+ A2•lN(l+G) + 

A3•lN (1+0/Y) +·A4•lN(1+lEV) + 

AS • lN BETA + • • • • 
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BENEFITS FROM IBES TAPE 

1. BETTER ESTIMATES OF MODEL'S PARAMETERS 

SECURITY ANALYST DATA FOR Y AND G 

MONTH;.. Y REVISION OF PARAMETERS 

2. DISCOVERY OF MISPRICED STOCKS ON 

BASIS OF CONSENSUS DATA MONTHLY 

3. PRICE IMPLICATiONS OF PRIVATE 

INFORMATION CONTINUOUS ON BASIS 

OF CURRENT DATA 
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nomics, edited by Albert L Danielsen and David R Kamerschen 
(Lexington, Mass .. : Lexington Books, D.C Heath and Company, 
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William G. Shepherd (Homewood, Dlinois: Copyright 1985, Richard 
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information in regard to the subject matter covered. It is sold with 
the understanding that the publisher is not engaged in rendering 
legal, accounting, or other professional service. U legal advice or 
other expert assistance is required, the services of a competent 
professional person should be soughL (From a Declaration of 
Principles jointly adopted by a Committee of the American Bar Association 
and a Committee of Publishers.) 

First Printing, 1961 
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334 Principles of Public Utility Rates 

the literature with some commissions totally disregarding the new 

issue to those that apply an adjustment to the entire equity balance. 

The Market to Book Ratio Issue 

Introduction. One ongoing critical issue is whether the allowed 

rate of return should be designed to prevent the market prices of 

public utility stocks from rising to substantially above book value or 

falling to substantially below book value? A rigorous and literal 

application of a cost-of-capital-measure of a fair rate of return as 

outlined above would indicate that a commission should attempt to 

regulate rates so as to maintain the market value of a utility's stock on 

a par with its book value (or rate-base value) plus some allowance for 

underpricing. Yet such an attempt may be impractical or even 

impossible. 
In the first place, commissions cannot forecast, except within wide 

limits, the effect their rate orders will have on the market prices of the 

stocks of the companies they regulate. In the second place, whatever 

the initial market prices may be, they are sure to change not only 

with the changing prospects for earnings, but with the changing 

outlook of an inherently volatile stock market. In short, market prices 

are beyond the control, though not beyond the influence, of rate 

regulation. Moreover, even if a commission did possess the power of 

control, any attempt to exercise it in the manner just suggested would 

result in harmful, uneconomic shifts in public utility rate levels. In 

addition, many utilities are regulated by more than one jurisdiction. 

Even if one commission were to attempt td regulate on the basis of 

market to book ratios, the commissions in the other jurisdictions would 

not be bound by its actions. Finally, even if regulators could put them 

in parity it may be undesirable following the theory of the second 

best if the comparable earnings exceed the cost of capital (see Kahn, 

1970, pp. 52-53). 

Two Facts. This situation is recognized even by supporters of a 

cost-of-capital standard of a fair rate of return, who undertake to meet 

the difficulty in two ways. First, the current cost of equity capital is 

rarely identified as a spot cost. Instead, it is taken to mean a normal 

or average capital-attracting rate of return characteristic of the recent 

market and typical of the market anticipated in the not distant future. 

Secondly, the estimated weighted average cost of capital resulting 

from the application of this normalized estimate of the current cost of 

equity may be characterized as a minimum allowance, subject to a 

• 
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The Fair Rate of Return 335 

reasonable upward adjustment perhaps justified on the basis of possible 

attrition. 
It follows that the common stocks of public utilities which actually 

succeed in earning a fair rate of return as derived by a cost of capital 

approach may be expected to sell at a premium over their book values 

or rate-base values except in periods of a depressed stock market. The 

premiums may be greater than the modest allowance for underpricing 

associated with stock offerings sometimes granted by commissions. A 

question arises whether the prevalence of these premiums is persuasive 

evidence of a corporate earning power higher than required to give 

adequate assurance of the continued ability to attract needed capital 

on terms that do not imr.air the integrity of the existing capitaL 

Conversely, when market to book ratios fall below on.e, the questions 

arise whether this is persuasive evidence that a utility is not earning 

its cost of capital. 
Consistent with the opinion that regulation is simply powerless 

to set rates which insure any particular market to book ratio, the 

answer must be in the negative Lacking this power, regulation should 

recognize the possibility of earnings liberal enough to permit market 

to book ratios of utilities to rise slightly above one. Some argue that 

these ratios should be roughly at the level of well-managed companies 

that actually succeed in realizing these earnings fairly continuously. 

For many years in the 1970s and 1980s utilities in general sold at 

market prices well below book. The call was for rates sufficient to 

produce market to book ratios of 1.1 to 1.2. Now the question of what 

constitutes a proper degree of liberality remains and has not received a 

convincing answer. We doubt whether a conclusive answer can ever 

be found under such an indefinite standard of a fair rate of return as 

that of a flexible rate designed to rise and fall with changes in the 

anticipated rates of income necessary to induce new investments of 

equity capital 

The Q-Ratio and Market to Book Ratio 

One interpretation of the mandates of the Supreme Court, and 

one consistent with a present-value standard of reasonable rates rather 

than with an original-cost standard, is that regulated enterprises should 

be permitted to earn on the current values of their corporate assets, as 

based on replacement-cost appraisals, rates of return similar to the 

rates actually being earned by unregulated enterprises on the values 

of their assets, similarly appraised This is a mere attempt to spell out 

a criterion which the Supreme Court itself has never undertaken to 

rid of its ambiguities 

• 



Appendix B 
Workpaper UIF-6 

Page 1 of 32

Expectations and 
the Structure of 
Share Prices 

John G. Cragg and 
Burton G. Malkiel 

The University of Chicago Press 

Chit:tlgo lllltl l.Dndon 

I 
I 



Appendix B 
Workpaper UIF-6 

Page 2 of 32

4 Empirical Connection 
of the Growth 
Forecasts with 
Share-Valuation Models 

We SliQested in chapter 3 that a relationship should exist between the uming:s growth e:rpecr.atio!IS we have c:aU=:ted and the market values of tbe c:arr=ponding sbares. The JmSent chapter reFioru on our empirical investigation of this relatio!!Ship. This investigation m:ay be regarded in one of two ways. ~g tl!:at growth-rate cxpec::atio!IS :are a major input used by investors to form expected security returnS, our empirical work t=ts tbe validity of the valuation models. Conversely, ilwe zmin· cain the validity of the valuation models. we may be regarded as testing tbe hypotbesis that earning:s growth =xpeaatio!IS do play a major role, along with tbe other spel:itied variables, in investors' evaluatio!IS of expeaed security rerums. 
We begin by investigating tbe upected rate of rerum measure sug· gested by equation (3.3-14) and obtained by using the averages of the long-term e:tpeeted growth rates. We are partic:Warly c:anc:emed wid! whether the relationship between expected rerum and tbe systematic risk_ ... variabla repr=ented by various regression coefficients holds when ex· peered rerum is measured with our analyses' forec:asrs. F"tnt. in s=on 4.1 we specify more precisely exactly what measures of risk will be employed. Ne:a, in section 4.2. we examine tbe prima facie evidence in favor of hypoth=es sugested by the diversification model. Section 4.3 tben adopts a more muctural apprc:ach. which takes into a=unt some ec:anometric problems tl!:at were discussed in s=on 3.4. We switch in section 4.4 to the alrem.ative specification (3.3-15). which we suggested migbt also give a good representation of the model. This pric:e-eaming:s r:uic fotmulasi011 a!lows us to ettquire whether ocher growth forecasts migbt give a cleser =:planation of valuation relationsbips than the ex· pect2tiot1S data we c:allected. Failure to find such improvemi:nt allows us ro c:anclude that our growth measures are closest to tbe ac:tual expeaa­tio!IS that enter market valuation. 

i 
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IJ6 Chapclf' four 

Having a model for price~ also Jlio'"' us to in>·~stigate wh•:ther knowl­
edge of the model and .1ccess to th.: .::o:pectanons d:lt~ would have J!lowed 
superior stock selection. The fact th~t they would not comes as no 
surprise. but the reasons are of constde~ble interest. These Jre the 
subject of section *.5. The various lindings of these investig~tions ~re 
summarized in section *.6. 

4.1 The Rlslt ~asun:s l'5ed 
It is not clear from the diversification model e:tactly what measures of 

risk would be most appropriate. We did provide. in section 3.~. a theoret­
ical justification fer the general approal:h that we shall tllke. Neverthe· 
less. some empirical investigation is needed befcre we can ascertain what 
specific measures are most appropriate: that is. we need to select th~ 
~ucr form of the regression equation whose estim;;ued coefficients will 
stand for the facter coefficients. We begin by e:tploring relationships 
between security returns and some economic variables that are of interest 
whatever valuation model is appropriate. Once we have established the 
variables co be used, we proceed co explore the valuation relationships 
sugested by the theory. 

The first set of variables employed are measur= of 50-Qlled market 
risk derived from the regressions of the realized rates of rerum on various 
marker-wide variables.' We experimented with several market indicators 
including the Slalldard & Poor·s 300 Stock Index. the Dow Jones Indus­
trial Average (of30 stocks). and the (value) weignred and unweighred 
indexes made available by the Universiry of Chicago·s Center for Re­
scarc.'l in Security Prices (CRSP). The realized rates of rerum were 
obtained from the CRSP. Our results rumed our nor to be sensinve to use 
of the alternative marker· indexes. so we report here only the results for 
rhe CRSP weighted index. This index :ended ro give results as strong as 
llnY in terms of,::. for the regressions of company rerums on the index and 
provided coefficients whil:h were marginally stronger for the subse:quenr 
simple regr=sions reported in section -'.2. . 

Correlation with other types of variables may also yield needed risk 
measu= whether the extended CAPM (involving nonmarker~ble in­
ccme sneams) or the diversification mod.:! is asswnesi. We selected three 
sucb additioaal variables. They are the rare oi ~:!lange ofNationallnccme 
(Nl), the short-term in~rest ~te measured by the ninety-day Treasury 
BiD rare, and the rate of inJ!ation measured by the increase: of the 
CoiiSIIIIIer Price Indu.' These may be ccruidered typical m.:asures of 

!. 'T'haa are dW -t.ca- ccefficiezns ofren =tculated. 2Jiq:~,- to JiYc CDnrau tu the CAPM. 
:. We IISOd allonuoti'"'*Y llle r:~c of dt2ft!C of ClNP as~"' :<I; !be lun1 r.uc ;a 
o~ fD rrtc 1ofton: .;nQ Ute ONP dctt:uar ~ JJP"''QKd ru chc CPl. The .UtC'f'ftOiuove scncs 
-.~ .JO 1'11¢J~ com:i.lred U1a1 u made liufc difference wludl we m~piuyed. 

: 
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:lOme rile tc whir:h investors are subjer:t. stemming frcm •·r~riaticn in ether sources ofinr:cme. frcm ch:mges in interest races. and frcm changes in inrlaticn. 
The period ever whir:h the regr=icn r:oefficienu should be calculated is net clur a priori. [t i3 net even dear that cnly past values lhculd be tiled. The theory_ involves the ccvariances cf returns with various quanti· ties in the futur11." These parameters r:culd ~ely be estimated frcm past data if they did net change cr if investors did net perc:ive e."'ange. Such stability i3 unlikely. Changes in the nature and rype cf activities chat r:cll'Oraticns punue and alteratiocu in the structure cf the =enemy make it likely that the appropriate regr=l3icn r:oeffio:ients change through time. lnsafar as investors can perc:ive and even anticipate these changes. they are unliicely simply tc extrapOlate past betas intc the future. [ndeed. many of the popular .. beta servic::s .. in the financial community aplic:idy adjust the betas calCillat=d trcm pllt data. en the bllis cf changes that are known tc have cc:x:urred in the structure cf the business. Thus. in calCillat· ing the relevant betas at any time. it migilt be secuible tc tile values estimated with data fcllcwing the time at which the valuation tcok place. Fortunately. cur exper:caticcu data are net blled en calculations using the _realizations ever the !crease period so we de net have tc worry about spurious r:crrelaticns being found between the e:qlected rerum and these future values. 

We adcpJed a r:cmpromise approach after some e:qlerimentaticn. The regression cceffic:iena are r:a!Cillated 113ing quarterly observations ever ten-year periods. The periods used r:cvered the three years prier tc the valuation date and the seven years fcllcwing it. The results reported in the next .se::ticn are net very sensitive tc variations in the derails of this proc::dure. Almost the same mula were cbtain=d. fer example. wh=n- · we tcok five years before and after the valuation date. N'eve:Uieless. we did lind that use cf data en~ly trcm past periods gave less satisfacrcry results than these cbtaiDed by inr:ludir!g some future data. Enending the estimation period into th= l'urure improved the values cf r and w13 particulariy important fer obtaining some pre~icn in evaluating the eff= cf in.llaticn. 
We also tried monthly r:1ther than quarterly cbservaticcu and shorter time periods ever wbich tc make the c:!.ICiliaticcu cf r:cv:zria.nc::s with the market!nde:t. Again we found that the results improved when future data were indulied in the ca.iCillariccu. i.e •• when some fcresi&Jlt regarding the l'urure was assumed. However. the tile of the shorter period made no subst:~ntial difference :o the results. Since it is desirable to r:alCillate all the reJresSicn coefficients ever the same period so that the variance­ccvarianc: matric::s cf these e:;timates can be ellily cbtain=d fer use in testing certain hypotheses. and since N :zticnal [nr:cme is :~vailable only quarterly. we plli'Sued the quarterly r:alculaticns. 
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138 Cbpcer Four 

4.% Association oC Expected Return and Risk 

4.%.1 Strength of Individual Measures 
The lint question we investigate is the relationship between expected rerum and each of the various ris.i: measures. The c:ritic:al questions are wbelher the· regression c:oeffic:ienu spedfied in the previous section are related to expected return and whether other types of ris.i: measures (not suggested by the CAPM) are more important. The expected rerum variable we use is sugested by equation (3.3·14). Let;, be the average of lhe lonJ•term predicted (percentage) rates of growth available for c:ompany j at timer. D;1- 1 be the dividends expected to be paid per share in the c:oune of the next year (as estimated by the predic:ror which furnished data in all yean), and ~. be the end-of-year c:lO!inl price (ex dividend where appropriate) for the shares of c:ompany j. Then the expected perc:nrage rate of rerum, P;n is c:alc:ulated as 

(4.%·1) P;t • i;, + 100(D;.- 11~,). 
Simple relf=Sioas of this expected return measure on the various risk proxies are SIIDUitarizcd in table 4.1. The son of cross-sectional data we are usin1 ma.i:es us vulnerable to l!eterO!Cedastic:iry. which can produce some seriously misleadin1 resdu from our data if the problem is ignored. To avoid the liiftic:ulties produced by heterO!Cedasric:iry, we c:alc:ulared the standard enon of the c:oeffic:ienu in the way advocated by White (1980) that allows for any hereroscedastic:iry rhar may be present. We report in table 4.1 the asymptotic: t·values for rhe regression c:oefficienu c:alc:ulared in this way. Because of the adjUStment for herero=dastic:iry. the c:oefficiear of deremliaation ,J. is nor a monotonic: rraasfortnarion of" these r-values. The values of ,J. did nevertheless rend ro paraJiei .. the t·values. · 

The lint risk measure is the regression c:oeffic:ienr of rhe (excess) rare of retum of Ac:h scc:urity on !he (excess) rare of return ro the CRSP value-weighted market index. Ir is denoted by 1!.,1 and was obtained by estimatiaJ the equation 

(4.2·2) 'If,- p, •13.,,( ... .,,- p,) + "t• 
foreac:h c:ompuy j over ferry quanen. that is. !orry values oft. Here ..... is tllfts pea reazm to c:ompany j, p, is the shon·term (ninety-day) Treasury BiD r3te talteD to represent !he risk-free rate of inreresr, and "'·"''is the rare of rerum of the CRSP index. This 13.,1 c:oeffic:ienr·is. of c:owse. the measure sugp:sted by the CAPM if one ignores the problem that the mari:et index must provide c:omplete c:overage of mar.i:etable securities. We thea proceed ro estimate lhe equation 

(4.2·3) i;, • OZ,o + <11 ~.Wj + V;t• I 
I 

I 
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IJ9 Emp1ric:al Cnnncctllln uf Growrh Fun:c-""ts w1th Share-Vol~~;~uon 

1111& "'- uc1 .'lam~ a ....... ,..,.,~ r·•lll-aa;..- lor Wrnz i-171 
A. Usinr a.,.- Coelllacn11 

Year a .. liP a. 
1961 4.1)1 U7 -.59 
1961 2.01 I.IZ .9% 
1963 1.74 .96 -.Jl 
1964 2.%1 .77 -1.4' 
1!165 1.9% 1.-11 -1-'l 
19116 3.99 2.-11 -4.1)1 
1967 3.11 2.!13 -~ . .w 
196& 3.91 1.91 -~.ZT 

B. UsiqV.-M-...es 

Yur .r, ., •• 
1961 1.90 .99 %.J9 
1961 3.63 3.63 1-'6 
1963 2.J9 2.09 .n 
1964 6.47 2.4% .D 
1!165 4.76 J.JO l.ll 
19116 2.%1 2.76 1.60 
1967 2.8% 3.91 I~ 
196& 8.%1 6.91 :.61 

S .. • -me;..,, of tllw CRSP value '"'flued iadiS. p,. • -fllcialc of t11w rare of cllatlp of Nuiaaal IDeo-. a. • -fftc:imt of tile Treuury BiU rue. 
~ • _ • ..,, of tllw rare of dlaqw of price. ,r. .; ,..;.- of tile lallf-let= sra-<11 pt r d r 

lip 

-I.IJ _,. 
-.59 

-1.01 
-!..act 
-4.33 
-3.!3 
-4.0% 

r. 
1.61 

-.J% 
1.$1 

-3.14 
-.91 

•, • - clniaaoas of tile lons-<ana pvwt~~ preCiciaaL 1,• IUddudcnorofrwp · llofnmomoatwrYINblos. If • nri.- of dlw *"...., sra-<11 predidalla. 

This equation is estimated scpantely for eac:lt year r on the basis of all companiesj for whidl we had data in that year. The resulting t·vaiues for a1 appear in table 4.1. 
'iber-Yaiuesobtaiued from estimating equation (4.2·3) are positive and usually signifi=m. The strengtp of tbe association is not areat. however: the value-of ,J corresponding-to tbe highest r-vaiue is only 0.16. The weaialesa of thae •S'CC'iatioas could arise from the pani&:ular market indclt and periods used. However. u noted above, the resillts did not vary substantially if alternative indues were IISIId in place of the CRSP weighted iudu. and seemed more apt to be weaker than stranger. They also were not substantially c:ltanged by using the coefficient obtained by regr=$ing individual returns on tbe lll.lril:er retum rather than using exc:=ss rerurm in eac:lt c:ase. Moreover, the results were nor very sensitive 
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1.10 Cb1pctr Four 

to changing the period over which me coefficients were estimated. pro· vided that at least some observations following the date at wh1ch the growth foreCISIS were made were included. 
Although the regression coefficientS with the CRSP index give signifi· cant results. strong t·values (and coefficientS of determination) are some· times obtained from using the regr=ion coefficients of the sec:unties· returns on me rate of change of National Income. indicated by~ yin table -'.1. in place of~ ... in estimating equation (4.2·3). These t-values are not. however. as strong as mose for me coefficient of me CRSP index. Our next risk measures come from estimating the regression of each security's me of return on the rate of illl!ation ()3,.) and on me Treasury Bill rate (.(!.). Systematic relationships between security returns and in1!ation and interest rates are consistent with me wider specification of returns being associated wim a variety of factors, as we argued in chapter 3. Table 4.1 indicates mat mese alternative risk measures do not do as well as the standard~-~~ measure during me early years. Ther do. how· ever, tend to have a much stronger infiuence later in me 1960s when infiation rates and interest rates begin to soar. The signs of~. and 13,. can be e~ed 10 be negative if [hey do not also stand as proxies for other risk measures. A higher value of 13,. indicates mat a stock provides a berrer inflation hedge. which is a desirable atnibute. Similarly, a positive value of~. indicates that me stock does well when interest rates rise and hence is negatively correlated with realized rerurns from fixed income securities. 

These results clearlr indicate that the various regress1on coefficients are inde:d related to expected rerum. The next question is whether other types of risk measure have still closer associations. Pan B of table. -'-l summarizes me resultS obtained by using various variance measures for risk instead of regression coefficientS. 
The lim of mese alternative risk measures is the variance of the predictions of long·term growth. ,r.. This quantity mar possibly be inter· preted as a measure of own variance and thus of specific risk. Neverthe· less, llle decamposition shown in equation (3.4-14) SU!ifltS that it may instead be a particularlr good expectational prexy for systematic risk. For me years 1962 through 1965. when our sample was widest, ~ gives sttenger resu!IS man aQy of me regression risk measures. It alsci shows positive •nociations with ~ed rates of return in other years. which are clear:ly significant except in 1961. . 

Equation (3.4-14 ), which provides the basis for me possible interpreta­tion of r, as representing systematic risk, also indicates that s; would be a quadratic rather than a linear combination of the factor coefficients .,;,. This might suggest that the st~ndard deviations of growth forec~sts might be stronger measures of systematic risk than the variances. However. as the column of table -'.1 he~ded s1 shows. there was no reliable tendencr for this to be the case. 
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If .r; should repr=ent specific risk rather than systematic risk. one might expect :1 better measure to be provided by the residual variances or st:~ndard errors of estimate of the regressions of the rates of retum on the various systematic variables. Our findings do not. however. support this supposition. The standard erroa tram the regression of retum on the four variables used to Qlculate the B coefficients produced weaker results than did .r,. They are shown in the column of table .u headed s., The residual variances, that is. s;. gave no srronger results. 
The suc:r::ess of the variance of the long-term predictors makes one wonder whether the variance of the short-term growrh predictions could also be used to provide a useful measure. This did not prove to be the case. The results. given in the final column of table 4.1. show mixed signs and are generally not significant. This risk measure quite clearly is weaker than the variance of the long-term predictions . 

.$.2.2 U$.: of Several Risk Measures 
These results already have some interesting implications despite the simplistic approach used. There is. however. no reason to limit ouaelves to only one risk measure. We now tum to the wider specification where in the fiat step the realized rate of rerum is regre5$ed on all the sugested variables.' Before looking in the next $ectiOn at the more strUCtllrai aspects of this specification. we examine the prima facie case that all these variables are relevant to valuation. even though these inferences may tum out to be intluenced by el'l'tlrs-in-variables difficulties. The coefficients were obtained from the muliiple regression of the rate of rerum of each security on the CRSP value-weighted index (M). on the rate of change of National Income (DY). on tl!e Treasury Bill rate (r). and on the rate of intlation (D P). The equation fitted for each companyts· · 

(4.2~) ~;. • ~-+- a . .,rw,-+- l.yiDY. 

-+- a.,, -+- a,;DP, -+- u,,. 
and the estimated regression coefficient 1!,1 serves as risk measures. The cress-section ~6cation for Pi• is expanded tram ( 4.2-3) to 
(4.2-S) Pit• ao-+- a,a .,1 -+- a:ay1 ~ a3a.; + a.a..,. 
Estimales of thil equation ere given in table 4.2. 

A number of 6ndiap indicated by table .$.2 are worth emphasizing. Of - imponaace. eadl type of coefficient is significant in some yeaa. In tile first pan of tile period only the market coefficient is significant. However. toward die end of the period other eoefficients tend to be important. especially th0$e measuring S)'ltematic relationships with intla­rion and interest rates. When these results are taken at face value. rwo 
3. i1laoo .,. tile ••!If · :w !ram wllicll tire sW!<Iard CI'T'Ors of eswmra refotred to> in ._ •.1 were oCIWDc<S. 

.. 
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l..!l Cllapcer Four 

Talllo4.l llq: · n Esamal• lor Ez...,dld ~lodoi lor <bo Ezpoald ll.oto ol Jlml.rzlfuympiOdc r-ntiolldjurld CO? l'letlt"DDC1d.utkttyJ 
Ynr c.:. ....... i_w a,. i. a, R' 
1!161 7.01 Ul .%3 -.02 - OJ .u (I:Z. 7$) c:z. 71) (IA7) ( -.73) c -.,9) 1961 7.1l 1.19 .20 .02 -.02 .10 (10.!Z) (U9) (1.61) (.~) ( -.29) 1!163 6.94 1.63 .0$ -.OJ -.01 .07 (1U5) {3.~) (.-") (-.-16) ( -.12) 196' 6.00 :Z.$8 -.06 -.01 -.06 .u (10.22) (3.80) (-.74) ( -I.Z7l (- .68) 1965 I.JI .79 .II -.07 - 10 .07 (II.JI) (1-"J (1.14) ( -l..l51 (-1.~) 11166 9.&5 .90 .17 -.09 -.19 .19 (21.18) (2.11) (1.9%) (-J.~ ( -3.60) 1!167 9.1l l.l6 -~ -.u -.30 .26 (17.-16) (:Z.II) ~) ( -4.19) (-3.67) 1961 8.83 3.91 A2 -.24 -.n .2! (11.70) (4,69) (J.ll) ( -4.19) ( -3.77) 

CX!'Iaztatioas for them eome to rmnd. Font. in the more stable early part of the period. estimates of the 5 coefficients may be sufficiently imprecise that in the subsequent estimation of equation ( 4.2·5) the relatively greater errors of measurement lead ro lack of signmcance- Second. investors may have become more concerned about the other sources of risk. such as inilation and interest-rate !ilsrabiliry. as the decade proce=ded. • Overall. the results suggest suongly that all imluences play a role. though it is an open question whether this is becaiiSII they act as proxies for other variables. · The siJIIS of the coefficients tend to be the same aaoss the different equations. Altbough with errors in variables we m usr be cautious in attaching much importance to the signs of particular coefficients. the patterns oblained do usually eontorm to the signs sugesred by intuition. Positive association witb either the market return or income raises the expected ma of mum. Correspondingly. positive partial eorrelation· witb the me ofinl!ation. indicating that the stock rends to act as a hedge against inl!ation. lowers the expected rate of rerum. Fmally. the coef· licienr for the Treasury flill r;ue usually has the expected negative sign. There is, however, a &ood deal of eorrelatioa across securities (roughly about 0.6) blmoeen the coefficients for the Treasury Bill rare and !or the race of int!•tion so char one may be partly serving as ali additional proxy for the other. Tbis eorrelation is sufficiently low. however. thar one cannot legitimately presume thar variations in the rate of change of prices and in the shon·term rare of interest necessarily represent the same 
ol. (nSalioa, U moasurwd by llle IMuai riiC of dlanp in llle Cn- Price [nde•. teiiW....S- <bo l peta:ftliorvellllmuJII 19115. Laooron '"" -· inftauon incnucd "' tile 6 por=nl lad. 
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1-IJ Empirical C1>nnc•"ticn of Grc,.tl! Fur<c.l.stS •nth Sh~ro-VJ!u:uzun 

variable:. Except for this fairly mild correlation. multicollinearity prob­
lems arc: small, making it less plawible that all the different measures 
sei'Ye as proxies for some single: variable. 

Inclusion of all these different regression coefficientS does not account 
for the strength we found earlier for the variance of the predictions. 
When that variable was included in (4.2·.5) along with the four & variables 
me~.uring vari~us systematic risks. it usually was hi~ly ~ignificanr with a pos&ave coefficenr. The a coefficients for the four 5 vanables rendc:d to 
rerain the same signs. though with lessened significance. The apparent 
impoi'Wicc of si may in pm result from errors-in-variables problems or 
ntisspccific::ation. Nevertheless. ir may also indic::are tharsi is a particularly 
useful expcctational proxy for several of rhe 5ysrematic risk measures. 
What is important is that the values of Rz are sufficiently high and so very 
highly significant rhar there is no question about there being some under­
lying systematic association among the variables included in the specifica· 
tion. 

4.3 Stnactural Reladaas benreen Expected Retun11 
and IUsic CoeiJidents 

The results reported in the: preview section may arise because the 
marker actually takes a multifaceted approach [0 risk. In contraSt. they 
may simply be the ourccme of wing poor data. To investigate this 
question. we proceed in rwo stages. First. we examine the extent tc wh1ch 
our risk coefficients exhibit the linear structure that we indicated in 
section3.~would be found if there were fewer factors than the number cf 
independent variables used in the regressions in which the gi coefficients 
were calculated. ctablisbment cf the number cffacror coefficientS is also 
needed in order ro proceed [0 take account of the errors of estimation of 
the & coefficients. The second stage involves estimating the valuation 
model allowing for the presence cf these errors. 

4.3.1 The Number of Faaor Coefficients 
We showed in equation (3.4-12) that the varian=varianc:e matrix cf 

the regr=sion coeffic:iena bas a particular structure under the common­
factor model for rates of return. L.er a be the: average of the iS; vecron. and 
let Ci~ the average of the a; vectors whose elements a;. are the coef· 
lic:iena of the c:ommon 1C factors in the (true) rare-of-rerum equation 
(3.2·16). Letting ii • If. 11t;fl. where h; is the residua!Yariance. we c::an 
rewrite equation (3.4-12) as 

(4.3•1) V • E[ f (S;- iJ(S;- a)'uJ 
J•l 

-:·[f. (a;-a)(a;-iiJ'/JJ:: ... ii(X'XJ- 1
. 

J•l 
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I.W Chapllr Four 

Table ~.J Sipillcanca Lowots lor tfte Hypo<ll .. il Thai ~lon Tlwl Spo<ifted 
~umtt.rJ ol FICton An Pnsenc ia ttl• Rt~rt:~~ion Cadftctents 

Number of F:u:ton 

v .. n 0 z 3 

1959-68 .000 .816 . .l94 !7~ 
~~ .000 .ll" .:66 .ll6 
1961-70 .000 .890 .736 . .lOJ 
!96%-71 .000 .935 .339 .951 
1963-7% .000 .767 .1!9 .305 
!~73 .000 .an .059 .694 
1965-7.1 .000 .ll68 .!96 .992 
1966-75 .000 .U05 .06.1 .398 
1967-76 .000 .006 .053 .317 

Since (X' X). the crcss·produa matrix of the variabl'" used to estimate 
the coefficients, is known.' we can investigate the hypoth~ that this 
common-factor structure does apply" to the variance-covariance matrix 
of the estimated coefficiena calclliatcd for the different companies. 
Assuming that the cocfficiena are normally distributed across com· 
panies, we performed likelihood-ratio tesa of a variety of hypotheses. In 
doing so we used the value of ii. the average of the estimates coming from 
tlie estimates of me individual !'Cgressions. rather than jointly estimating 
this parameter in the factor analysis. No substantial differences in results 
occur when instead ii iS estimated from the a data. 

The regression coefficiena used for different years are far from being 
independent, since thirty·six of the quarterly observations are the same _in 
regressions for adjacent years. Nevertheless. the patterns that IXQU'over 
time are of interest. When we tested the hypo thesis that there are less 
than feW' factors represented by the four regression coefficients. the data 
suongly supported the hypothesis that there are fewer factors. These 
tesi:s are swnmarized in table 4.J in terms of the smallest significance 
levels at which one could reject the (null) hypothesis of only zero. one, 
rwo. and three factors over the alternative hypothesis of at least four 
different fac:rors being present.' 

The byporbesis of only one faaor is very strongly indicated in the early 
J*t of the period. H-.ever. when observations from the 1970s begin to 

'· Of-. ..... !be i-boi .. iDftSiipqddoa- DUaiD tile ........... tmn. 
tile approprille row aDd collllftn ... ft111 rc-lrom (X"X)'' • 
• 6. _Spri+=Hy. 111e pnocedun ......... IDc principal ................. of !4-• ca,- il 

11,- aru ia t11e ....,;,. ol cr Xl ·•. See A....,_ 11111 Ruaia ( I"'J for • •i•cn"ion of 
muimuftl Ukltibuocj a<inwa Uf tile mo.iel. Tbc f ... WI Ji( X",l') •I is iiDown malla marc 
faaan idenrillollle than would ....... tv be tile QK. 

7. Oualiwn.iy similar ........ ant~--- tOR-- fOI&I' f""'Dn. IWU --·- I 

! 

I 
J 
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1.&5 Empiricd Connection nf Gr~l\"fh Ft,rc.:r.:a!llfS ,.,ith Sh~Ite·ValuOlUon 

play an important part. tile data indicue that at least two factors are present and would reject at the 0.10 level the hypothesis of two factors in favor of three factors for some of the estimations. 
The reason for tile success of a one common-factor millie! in tile early estimates was not that tile correlations of different quantities, which themselves all varied significantly. could be fully attributed to a single faaor. Rather; it was tile ease that some of tile estimated coeffidents varied so linle across companies. relative to their errors of estimation. that both tile variances across companies of their true values. 5;k• and their correlations with other coefficients could be treated as zero. This problem is illustrated by tile data from the 1960s shown in table 4.4. There we present the matrices 

f c~-- a'>c&.- a)'IJ 
1• I I I 

and 

[ f c~1 - KJc~,-aru- iic.r xr']· ,., 
AU tile variances of the ~.and ~, coefficients can be attributed to estima· tion errors. and the hypothesis that the variance across companies in the true coefficients was zero could not be rejected. Indeed, all tile variance can be so attributed for~,. tile coefficients of infiar:ion. Later, as interest rates and infiation rates themselves showed more variation, this ceased to be tile case and all coefficients sliowecl variation across companies sig· nitica.nt beyond tile 0.05 !eve!. As noted earlier. while short-term interest rates and infiarion may primarily refiect the same factor (as might be tile case if the real rate of interest is constant). tile magnitude of measure· ment errors in eacll variable must then be very substantial since collinear· ity problems in the data were mild and do not clearly account forlhe 

-

Co•• · en MaG'ial ol die LjJ 
"-tw·l~ 

& .. & • 
. .a.. Unadjus•ed 

.09 
·,17 ~-~ 
.¥7 -3.7! 58.9 

-.03 J.%7 -:::.9 

Cue!' . II 

19.3 

8. Aller Sl&b<nalan of E>nmoaon Em>r 

~ ... .0$ 
~ .. .!l 1.08 
~ .61 1.63 S.IJ 

'· -.2! -1.21 "'· i:J -~.2! 
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I~ Chajlca' FOld' 

difficulties. Furthennore. the results about the number of factors were repeated when we dropped the interest•rate variable from the origtnal regressions. The 1~73 period and later ones indicated the presence of at least two and possibly three factors. Prior to that period. the variance· covariance maaic:=s suggest only a single factor. 
Earlier investigations of the appropriateness of the common·factor model to seauiry returns suggested dlat several factOrs would be found. King (1966) as well as Rolland RQSI (1980) each found support for such a hypodlesis. Hence one may suspect that our results for the e:uly years refiect die peculiarities of the data on some of the independent variables in thar period. 

These testS bave involved the variance-a~varianc:e matrices of the regression cocfficienr:s. This was appropriate in view of our desire to use die adjusted maaic:=s subsequently in estimation where it is nec:wry to avoid using singular maaic:=s. However. the original hypothesis applies also to die averages (across ccmpanies) of the coefficients. that is. to 

.at~. f./.jiJ- h(X' X) -•]. 

When we investigated die number of factors. recognizing that the means of die regression coefficients should have the same factor struCture. we fouud evidence for two factors rather dian only one in die early years. That is. die hypodlesis of only one factor can be rejected well beyond the 0.051evel. but not dlat of dlere being only two factors. The results for the later yean did not change appreciably. We Call still conclude that there are certainly rwo. and possibly three. common factors. 

4.3.2 Results Allowing for Estimation Error 
The previous findings about the number of factor coefficients present in the rare of reNm regressions pose a dilemma for the next part of_ our investigation. Wesuspea that the reason for finding only one factor in the early years is tbat die other faaors happened to have very little variation in the 19601. However. if the risk was still present thu they would vary. dlen dleir c:oefllcients sbould still enter the valuation equation. Using a one-factOr model would then involve misspecilication. Testing the hypothesis d!ar .more dian one factor is ac:tu.ally present does require that dl.nlara dearly involve more than one factor. A procedure developed in Crag ( 1912) d!ar allows for estimation errors in 3 involves die use of 

( i ca,- i>ca.- aru- h(X' x> -•J-•. J•l I 

The procedure makes sense only if the matrix is clearly positive definite. When this is die case. we C1ll allow for the estimation error to see what inferenc:=s SQnd up even when its effects are recognized. In doing so. we 
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lol7 Empiric:ll Cnnnection u( Cn>wth Forec:ats wtth Sh:~r•· Yal~non 

shall use the simplilic:ation, clisc:lwcd in Crag ( 1982). in which the u;r of equation (4.24) are assumed to be normally distributed. 
W.e resolve the dilemma posed by our findings about the structure of the 51 c:oef!iciena by fittiagrwo rypes of model. allowing in eac:ll case for the estimation entlt3 of the regression c:oeffic:iena. Ftm. we estimate the equations for the expec:zed rate of retura using only the regression c:oef· ticieot for the market aad the variaac:e of the long-term predictors; i.e •• we fit the equation 

(4.3-2) ~lr • "o -to a1l!..,1 :" ~-
Here. the 1!..,1 are based on the three year3 before and the sev~m years after the valuation. Second, we use the c:oefficiena for the 1966-75 period, estimated without the interest-rate variable; that is, we estimate 
( 4 . .3-3) Ptr - bo .. b('tM/ + bz"tYJ .. bz'l',; .. b.si;. 
where the ,., are c:alc:ulated from the regression 

(4 . .3-4) 1r" • ~-to 'l'.vJ1r.v + 'l'YjDY + 'l',DP + ~i, 
for the period 1966-75. As we acted. there ,. coefficients do support (though not strongly) the c:anc:lusioa that a three·fac:tor model is appropriate. 

The lint approach does little to resolve the puzzle. In the early part of the period, ll.v was oct significant while r, was always stronger and usually signific:aat. For 1966 and subsequent year3, when the awnber of predic:tot3 available on whicll to base r, bec:ames small. ll.v is highly signific:aat, aad positive. asis.siin the last twa years. These results sugm that r, is not simply aaother proxy for the sysumatic: risk measured with c:ansiderable estimation enor by $.,. Instead, it sugesrs that a model with twa or more fac::ot3 is appropriate-or that there is another relevant 
risk c:anc:epr proxied by 4 

The resuiD of tbe second approach shed quite a bit more light on the marrer. Whe11 adjusane~~t was made for errors in variables and allowance was made for heleroSCed»tic:iry. it usually turned out that none of the c:oefftc:ieats was significantly different from zero. At best. bur one would be. ad theft only just at file 0.05 level. This was true whether si was iaduded or not. Ovcrall. however. when r, was inc:luded in the equation, the hypothesis that aU ,., parametet3 llad zero coefficients in equation · (4 . .3-3) c:auld be rejected beyond the 0.011evel. ucept in 1963 aad 196.S. Whe~~r, was act induded. the hypothesis c:auld sometimes be rejec:red at the 0.10 level and sometimes not. 
Part of the difftc:ulry stems from multic:allineariry. As lack of certainty 

about the number of underiyin1 fac:rors indicated, the "c:arrec:red" ii c:oefftc:ients are c:amlared with eac:h other. Mo~. there is some c:arrelation with r,. thcugil it is small. The tec:hnique used involves muc:b 
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more complicated standard erTOrs than ordinary regre3Sion. and for a given covariance matrix of explanatory varillbles these standard ei'TOrs are considerably larger. More cohereru results were obtained wlten rhe .,,.coefficient for Narionallncome was eliminated trom ( -'.3-3). A parrem then emerpd in whic:lt the coefficient of inllarion and the variance of the predictors were sipillicanr, but the-coefficient for the marker index was not. Eliminating this coefficient as well as the one for national income then produced the results shown in table 4.5. 
The results shown in table .;.5 are similar in narure for the different years. The risk variable .r, has a positive and usuaUysisnilic:ant effect. The notable cllanp in its masnitude in 1966 corresponds to the chanp in the number of predictors trom whic:lt the forecast data were collected. The sensitivity of the security's rare of rerum to the rare of inrlation as measured by ..,., bad a negative effect as we would expect. These results suggest that at least two factors are relevant in valuation. One may be equated broadly to infiation and its associated effects. The other, possibly representing marker risk. seems ro be better represented by the variance of the predictions of long-renn growtb rllan by any of the regression coefficients. Its exact nature therefore remains a bit of a puz;zle. The lim factor bas a negative sisn and is usually significant at the 0.10 level. This was true even in the early years when the experienced variations in the infiation rare were very small. The secOnd factor is very strongly positive and highly sisniiicanr. 

To~~.J ~tor E.qooclld a-. o1 RICIUII A11otm1J ror-Enar la .;, ~~ t•..._ adja~ect for heUt'alardn:dciryJ 
Year c-. .,. r, .. ,J ... ,. 

• 
1961 9.l6 -1.13 .63 .$6 

(12.62) ( -1.72) (6.J0) 
1962 S,..j() -.-16 .67 .JI .811 

(.30.87) (-1.70) (4.96) 
1963 8.11 -.61 .72 ~ .89 

(lZ.JO) ( -I.JIJ (:%.98) 
196& I.J5 -.7~ .63 .J4 .&1 

(%1.17) (-1.9%) (11.77) 
1965 9.01 -.7~ .62 .61 .90 - (%4.2SJS, ( -1.99) (%9.J9) 
1966 10.72 -.:0. .05 .01 .aa 

(2UI) (-.73) (1.48) 
1967 11.35 -.ll .OJ .2j .67 

(%4.11) ( -1.65) (%.05) 
1961 11.93 -.75 .05 .70 .48 

(17.74) ( -1.1%) (7.~) 

-,:-is I - (-led .-.w ...w-~(~ri.-. of fl.). 
''• is mac' rio- ol F'ISidu.b widt Pft"'IUU year's ta&dua!s. 
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These results it:~ve been corrected for tite erron of measurement in rite regression coefficients. bur erron in si itave been ignC)red. The inter­pretation we ltave been giving 10 that variable means thllt we cannot calculate the variance of erron in ia measurement by assuming that it is simply tile sampling vari:~nce of predictions whic:lullltave tile same mean for ead! linn. W~ did. however. attempt ro deal with this measurement error by tile use of instrumental variables while c:cntinuing to allow for the estimation erron in rite regressjon c:cefficiena. To do so. we used as insuumena the regres~ion c:ceffic:iena l~o~ and ..,. and the residual variances .s;. whose usefulness we explored earlier. in table 4.1. The main diffic:ulty witit tite instrumental-variable approacit in this c:ase was tltat the proposed instruments are nor closely associated with r,. The value of Jll obtained from regressing r, on all the insrnunents and lp varied from 0.05 to 0.31. The main effect of this weakness on the esli· mares of the equations for expected rellltll was 10 reduce lite standard erron of the coefficients of r, sharply. These lindings suengtiten .the impression that r, contains relevant infcnnalion about risk not readily available in other forms. However. the signilic:anc:e levels of lp were not affected by tite use of instrumental variables. :md the results were qU:Jiita· lively mild! the same as titose sitown in table 4.S in terms of the signs and magnitudes of tite coefficients. 

4.3.3 Constancy over Time 
One ci the interesting questions abo~r valuation equations is witether lite coefficients remain·the same eacb year or whether ritey citange. There is nothing in the valuation theory ro suggest titar they sitould be constant. The opponuniry sets fac:ed by invesron. extending beyond simply !!!~- . linancial securities available to them. ptobably c:flange and so may their preferences and c:cnc:ems about various types of risk. The results of tables 4 . .2 and 4.S give an impression of considerable variation. We now rest for variability e:rplicidy. . 

The residuals from tite equations shown in table 4.S for different yean are correlated even after allowance is made for the effedS of estimation erron of i,.. Problems of missing observations mean that we c:an simul· mneously c:alc:ulale the equations for a common set of companies in all years only at tlte expense of losing a large number of companies. Pairwise comparftoi!S indicated !Ita! ine residWI!s for adjac:enr yean are quite highly correlated. The correlations of these residuals are recorded in rable 4.$ in the column headed,.,. It gives rbe correlations oftlte residWI!s in one yeu wid! those of the yeu immediately preceding. The quantities mbulated are the correlations of residU:Jls using a common set of com­panies to estimate the regression coefficients in the two yean. The e:tac:t values of the coefficients used differ slightly from tbose shown in table 4.5 becuse of tl!e reduced number of observations used in their c:alc:ulation. 
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The correlations of residuals, wftich are highly significant, complicate the problem of inquiring. into the stability of the regression coefficientS over time. ~liner's (1962) Mseemillgly 1111related regression technique" an be adapted in a straighlforwarcl way to the estimation of our equa­tions even when allowiug for estimation error of the original regression coefficientS as weU as for heterosc:edastic::ity. To avoid the extensive loss of observations involved when all equations are fitted simultaneoiiSly. only pairs of equations were lined. 
Pairwise estimation of the equations IISWlily procl~~eed significant dif­ferences ia the coeffic::ieatS of the valuation equation for different years. The main aceptions, where rejection did not oc::ur even ar the 0.10 level, are the 1~ comparison a.nd the 1962-63 one. The coefficient for 1963 did differ from that for 196hignilicandy ar the 0.01level even though the values shown in table 4.5 indicate the same qualitative lindinp in the sense that the coeffic:ienrs are of similar mqnirllde. The different estimation procedlUe used in these restS, which involve estimaring the coeffic:iears of each of two years joindy, did nor change rite c:onc:liiSioas about risk that were derived from our regressions in section 4.3.2 for the individual yean. Indftd, these estimates indicated srrcnger support thm the ones in table 4.5 for the hypothesis that rwo types of risk measllles are indicated by the data. 

4.3.4 Average Realized RetiUn and Risk 
The coaswu r:rm 8ot obtained when equation ( 4.2-4) was tined ro obtain the other 5 coefficient contains implicitly another estimate of the apecred rate of rerum. It is the average rare of re1:11m realized over the period. which ma.ny empiric:al studies of valuation presume COIT!~nds to the = apec:cd u tur" by investors. We an 1151 this estimate to investiple the a pO# validity of the AYr. or diversification model. which Sllges_ts that we should lind the same number of facrors ia the 51 vecorwhen ~is inc:lllded as wltea iris nor. This consideration induces liS ro repeat the investiptions carried our in section 4.3.1 with the other coefficieaa. bat aow indudiDg the coftSWit 8ot as weU.' · The esrim•res for the =allier periods included in our investigation rend ro c:on1irm die model fully in rhe sense that cucdy the same number of tacrars is siplificandy presenr in the covariance marrill including the c:dllsram as we fo1111d when only the regression coefficientS were IISed. This support tor the model is les~ than rnillll appear to be the case. llowl'ler. As wu the case tor some of the cceffic:iear5. significant varia­tion across companies was act present in the averaF tares of retiUn ia the 

I. AU iudcpcndcur YIJ"iattta are measured as drriariofts from their aowera~~:~. so the ..,._ ....., il liiD rile awn .. quanerly nco of rcNnt ia llle period OftT - llle tc;: iM m~fb:lcs an c:aK:W~Eect. 

I 
/. 
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early yean. In the final rwo vears. the wider covariance matrix indicated 
that at feast five far:ton were' needed to account for the r:ovanances of the 
constants with the other coefficients. 

With the companies altering their natures over time and with the 
market valuation of risk quite possibly changing subszantially over the 
decade of the seventies. such a finding should not be surprising even if the 
common-factor model is a correct de=iption of security returns. How­
ever, it does not seem feasible to use these ''objective," u posr measures 
of returns to obtain comparisoiiS with the very succ=sful results obtained from the u t11111 measures we have employed. These estimated average 
a posr retllriiS are not closely correlated with the u tUUe measures 
derived from using the long-term growth predic:rioiiS. The strong and 
intet=ting results we have obtained with these a tiN~ measures of 
expected returns and the faa that the u posr ones are not closely related 
to them emphasize the imponance of using genuinely u tZNtt expecta· 
tions of returns for studying security valuation. 

4.4 All Allenlat!Ye V aluatlon Specifiatfan 

The derivation of the valuation model in chapter 3 sugested that tile 
expected return formuiation we have been investigating is only one 
approximation to the underlying model and that an alternative model 
may also be usefully estimated. The alternative approximation produces 
a more traditional formulation in which "the price-earnings ratio is the 
dependent variable and earnings (dividend) growth. the payout ratio. 
and our various risk measures are treated as explanatory variables. The 
expected rerum formulation is particularly convenient for focusinj_On the 
risk structure sugesced by the divenificarion model. The alternative 
allows us to ask whether growth-race expectations are more relevant for 
valuation than other measures. It also allows us to investigate the role of 
the shan-term growth predicrioiiS as well as co examine again whicli risk 
measures appear to be strongest. 

A4 empirical analysis of the price-earnings model is also desirable 
beeause of an ambiguity of interpretation of the expected rerum models 
we have been studying. The resuia of the return model indicate partly 
that predicted eamin~ growth is connected with rhe regression ccef· 
lil!lena givin1 the assOciatioiiS of races of return to various economic 
indic:a:ors. Recall. however. that we foWid evidence in chapter 2 that a 
common-faaar model may tic the growth predictions of security analysts. Our findings for the expected races of rerum may reflect this feature of the 
data. even though the expected race of return includes the dividend yield 
as well as the expected growth race. Thus it is not entirely clear that we 
have actually been investigating a valuation relationship. 

Implementation of the alternative model involved dividing both end· 
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T..alo~.6 Ris& ~fiUIIRI iD Stadt Pria R~ 1uympa:aDc t·•alua tar llltal"ftaah'w riiJI: .,ariaiHa in equ.adotl (.&.~lf) 

Yur Bv Sr B. a. r. 
1961 -.J2 1.10 1.:3 .01 - ~I 1962 -~ • .5-l -.71 .39 Z.38 -5. :"9 1963 -.JJ .7~ -.~J . .za -Z.J7 196oi -:.J8 -2.74 -.u 1.43 -9 .. 7! 

1963 I.~J I.J2 -.10 -.~3 - 1.2.1 1964 -1.~9 -.37 .I~ .JJ -.19 1967 I.J.l .7~ -Z.l9 -2.J.& -8.67 
1961 2.:9 -.~ -I.~ I -Z..7.a -l.U 

of-year prices (P) and the dividends projected to be paid (D) by average nonnalized earnings• (i'l!) to give the equation 
(4.4-1) PI""F/E •ao + aJ, + a:Dt7VE + a~JSK. 
where RISK stands for the various risk variables usee!. 
4.4.1 Risk Measur= 

We begin our investigation of equation (4.4-1) by treating each of the risk measures we have been using a.s alternatives, just as we did when considering equation (4.2·1). In these regressions, both the average expected live-year growth rate and the dividend payout ratio almost always had positive and significant coefficientS throughout the sample period. 
The parrern for the risk measures is more complicated than earlier. Table 4.6 corresponds to table-'.!. In these regressions. a: negative sign • should be expected for the risk measures based on covariance witlnlie market indelt and with national income, since higher ris~ should. ceteris paribus. lower price-earnings multiples. Although both 13 measur= have the correct neptive values more often than not. the t-vDiues indicate that they are only OCCISiomilly significant. Positive signs should be expected for the risk measures based on reponed inllation and interest rates. As was found in the regressions in table -'.1. these risk measures are only significant toward the end of the period.studied. but their signs are often incorrecz in these valuation regressions. 

l1!ese findings indic:ate'llie difficulties of using the simple regression coef!icieniS as risk measur= in a specification also containins several adler variables. ln contrast to these ambiguous resu.IIS, the variance of 

9. lbe -.........uz..r C1n1iftp were furrDsW by ,_ of rile lac ... ond were dcscnbod in chajMer I. Wllm marc rllaa - lon!CIIIer's ...,_ ol ""aonnaliDd'' =nunp wc:-c >Y:Idal* tor a .:ampany. rile ........... were •nrapcl. lbe ....,..,. ;arelicrw diilorem (bur • Ott_,.., rf '""""e<lr.&riiiiiJI onr 111e musr noaar!Weln-111 penud >ra SUOSbiUied for ""OC>niiOiized"" r.mw~p. 
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T•lllo ~.7 f".V£ Rap tioa £aWutes ot E.q&&adola r"'-*H luympcoUc ~~-
actjUIIOd for har-.ollcityt 

Year Cunstanr i. OI,'Vl r, Jr 

1961 1.88 3.91 1.:% -.57 .81 
(.~) (7.$1) (.24) (-.41) 

1962 J.JO 2.!3 8.~1 -1.17 .7! 
(1.7!) (16.69) (2.91) ( -!.79) 

1963 Z.83 2.70 6.71 -.$9 .77 
(.9-0) ( II.:ZO) (1.7!) ( -l.J7) 

1\IIW U3 2.1' 13.16 -1.09 .77 
(l.T.J) (!3.9C) (6.1J) ( -9.71) 

1965 1.76 l.!Z 4.73 -.66 .67 
(.62) (6.98) ( 1.14) ( -l.Z4) 

1966 .22 1.7 .. 7.42 -.01 .51 
(.09) (9.62) (!..79) (- .19) 

1967 l.ll!l 2.35 -1.0$ -.09 .69 
(.67) (13.::8) (- .35) ( -8.67) 

19611 !.IS 1.78 S.IJ -.04 .$2 
(.$6) (8.101 (.99) (- 1.12) 

!lie prediaions always has a negative sign. Its significance do= vary considerably across yean. primarily reflecting variation in !lie magnitude 
of its coefficient. The important point. which agrees will! our previous 
results with the expected rerum measures. is that r, provided a better single risk proxy Ill an !lie regression coefficients based on more objective 
calculations. It also provided a more significant and consistent measure 
than !lie residual variances of the regressions. r,. 

Table 4. 7 shows !lie full estimates of equation (~.-1-1) usingsi as !lie risk variable. The growth-rate variable is highly significant in eadl of tile yean · 
covered. The payout ratio lias the expected sign except in one year but is 
usually insignific:aat.'" As we have already noted. !lie risk variable always 
lias the cornet negative ~ign and is often significant. 

~.4.2 Alternative Growth Measures 
The e:rtent to whic:h using truly e:o:pec:tational data is important for 

valuation models is iadic:ated in table ~.8. Here we show !lie values.of Rl 
10. The posiQoe lip cldle diYillcncl coeificienr slloodd nor be inr..,....O<I u cYJ<!onee lila&=·.; 1 policy .... aa.c. die •aluc of die shares. nnscaefflccnr icxtjorn llllly tlw • =-paribus dlup in dioi 'md pa,.,... will i..,.... u.. pi"'CC of die sltara. Alllaftlllte lllinp-Cl:llmUC ia 1:11io eopwian is die powt11 care of amiap and dividoads per sllon. A pouaw cli<idcod caeftloWonr tllus •ndicaces only tllal I'"" rile fu.I!UI jiQWIII care in U111111p and diwidiDds. lbe pnc:o of a s11anr sllollld be bisftot. till bipr illbe curran poreenra.., of cominp riW <an be p&ldour. The famous "diYi- itrelnan<Y" rllearelll of ~iller and Moclipjaai f 1961) lays WI Oil iacrnsc 10 diYicland p&J'O•I will lend 10 -die JllOWfll r:111 of carmnp per sllare 11nee naw s11ares wdl now nave ro be sold to make liP for lllc C%11'a fundi l'&id OUI in diYidandl ..... pc>s~rivc diYidand caefl!c:ienr 11 rhill ill no way inc:DIIIIII:&nC: wuJI cfte d.ividec4 r.rreten.ncy rtteorcm. 
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Talllo U Vol- o1 R' for Allormd .. Spocilla­
olllw v .. ..- E<!a-

Year l J 

1961 .~2 .-15 .81 
1962 .$0 .53 .7, 
1963 .~9 .$0 .77 
1966 .S7 .~] .77 
196' .29 .Jl .67 
1966 .Jl -~ .S7 
1967 .J2 .36 .69 
1968 .J3 -~1 .$2 

Non. S.. tat for rmDOftL 

far various tcmbinaticns cf bistcric:al and e:tpectaticnaJ data. The lint specilicaticn (tclumn 2) involved regressing the price-earnings multiple ca three hisrcric ligures: rile par ren·year grcwtll rare cf cash =arnings, the avera~ (ever rile preceding seven yean) historic dividend·paycur rare, and l!..,, estimated using caly previcus.data. The rilird column substirures the expecraricnal variable .r, far rile 13.., coefficient. The fcurrl! column repeats rile specificaticn cf equation (4.4-l) with r, as rile risk variables,g~and DIF/'! ia place cfhisrcric grcwtll and paycur, and PtlVE. as the dependent variable in place cf PI E. These ,:Z. values are the same as in table 4. 7. 
The dramatic change in rile value cf ,:Z. far the valuation equaricn ocCiin when~~ is used far the grcwrh rare. Other variations have tcmpararively miner effecrs. Th= are, at course. a large number cf ways cf calculating past growrl!. Our tin dings held up far rhe wide variety cfhisroric:al grcwrll rare we tried as weU u the cne reported in table 4.8. Using rile average predicted lfOWrb rues substaariaUy improves the lit cf the regr=sicn. lr is therefore sale= tcaclude that insofar as rile marker does value growth. the growtll rates involved are far better represented by actual predictions made by security analysts than by any mechanic:ally r:alculared rare. Ou may wander whetll!=r we would have done better rc use cnly cne !orecasler rarller than the average we have employed. Problems cf miss­iaJ cbscrvuicll$ apia hinder this invarigatica. One cf the advantages cf usiaJ the averaae is that ir allows us tc inc:lude mll$t cf rile tcmpanies in the regressio~. However. ir is also rile case that closer lirs tended to be obtained by using rile average growth rates cf all prediacn than by employing the farecasa cf any single finn. This sugesrs rhar cur survey wu useful in setting closer rc what might be considered the expectations cf a "representative" invesrcr. 
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4.4.3 Role of Shon-Term PredictioiiS 
In addition to the long-term growth estimates. which have played such an important role in our empirical valuation work thus far. we also coUected shon•term predictions for euninp in the next year. These were described and analyzed in chapters 1 and 2.. Given the lon1·1erm growth race. a srocx should scU for a biper price if more of tiW powth is ~ co be ralized earlier in !he period. Therefore we augmented our valuation equation (4.4-1) co include the rerm l,. /l'IE, !he rario of nat year's average predicted umin gs ( l, • 1) to average normalized eaminp (for !he present period). Equation {4.4-1) then becomes 

(4.4-2) Pt"fTE. • a.,+ ar~, + a1E,.l"fTE. + a,Dt"fTE. + a.r,. 
The results obtained wirh this specilicarion are presented in rable 4.9. The addition of a rerm for shon-rerm growth does add some explanatory power ca. !he regression. althougll the signilicaat 1-sratistic for the caef· licient of E,. /lifE comes partly at the expense of !he loag-renn growth coefficient. The dividend and risk terms generally retain their usual signs, rhougll they are often nor signilicanr. 

4.4.4 Ya.riatioiiS of Specilication 
The success of !he shon-rerm growth variable raise the question whether more generally a nonlinear specification migllr be appropriate. As we noted in section 3.4, the linear form of the equation is oaly an appro:timation 10 some more complicated rrue form. To investigate this 

T_.._, PiNta 11 i1E1t .. ol ~ loi."-Zl (•J 
,_ 

-~--
t 

MtJ'I 
Year c 11 ac L t,.,iiil D11il r, R' 
1961 -3$.02 3.117 ~l.Jl -1.58 -.71 .as 

(-4.16) (11.94) (4.71) c-.m ( -.75) 1962 -3.36 1.99 8.37 6.96 -1.00 .75 c-.rz> (1~.0$) (Z.U) (1.!17) ( -~.:!0) 
1963 -ll.~ :us 13.66 7.:2 -.SJ .at 

(-Z-61) (I~ (4.33) (1.$7) ( -2.161 i581 -7.%1 iu 8.56 13.19 --~ .at 
(-:Z.~) (18.67) (3.!0) (HI) (-Ul) 1965 -lol.ll z.rz IO.ll 8.%0 -1.1)9. .71 
1-1.89) (7.1%) (1.73) (1.8%) (.99) 1966 -7.67 UJ 6.31 8.94 -.02 .38 
( -1.94) (10.~1) (2.00) (3.39) ( -.ZS) 1967 -8.35 2.31 9.33 I.I.S -.01 .n 
( -1.•1) ( I:Z.l'9) (1.67) (.33) ( -7.18) 1961 -U.77 1.37 18.:!0 •. 66 -.113 .35 

(:U.) (6.7~) (3.12) (.96) (- .1!6) 
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possibility, we used a quadr:nic specifiCation for rile growrll :~nd divido:nd· payout variables. That is. we added rile squares of g11 and of D/::rl :~nd rlleir crass·product ro rile specification (-1.~2). Use of these nonlinear terms did little ro improve rile explanatory power of the equation, though in some instances riley did have signific:~nr coefficients, Stability was (ouad neither in whicll variables were signifi· cant nor in their signs. Since undoubtedly our variables have substantial measurement errors. these rindings may well represent little more rllan the problems sucll errors produce. It is not surprising in view of these findings that we sometimes found rllar breaking the sample into various groups produced significant differ· enc:es between rile groups. Thus. when rile equation was run sep:~r.~rely for low-djvidendlhigl!·growtll and higl!-dividendllow·growtll companies. (where the dividing lines are the medians of rile variables), we did find some significant differences in coefficients. Similarly, fitting the equation for different industry grouP, produced some significant differences across indliStries in the coefficients (e.g .. dividends were more higl!ly valued in public utility companies). Since in each case rile classifications tended ro reduce the variances of rile independent variables, the significant differ· ences may arise simply from the changed importance of the variances of the measurement errors relative ro the variances of the true underlying variables. 

-1.-1.5 Measurement and .Estimation Error 
Allowing for errors of estimation in calculating tile regression coef· ficients did not relieve the problems we encountered when we introduced tile risk musures (based on regression coefficients) directly in esrim_a~ing equation (4.~ I). Using either a.~ or rile t coefficients defined in equation (4 . .3-4 ), wherller alone or in conjunction wirll si· produced neither stable nor signilicanr coefficients for rllese variables wllen riley were added to {4.-1·2). It is fat from. clear rllat tile reason for tllis finding was tllat sucll risk terms do not also play a role in valuation: in otller words, we cannot eonclude that a model witll only one factor is appropriate. Instead. we· may ascribe the findings. at le:ISt partially. to multieolUnearity. parricu· Jarly with rile payout ratio. When tllese re~ion coefficients were added to rile specification, tile coefficient of DINE usually became com· pletely insignibnr and 'it was higl!ly eomlated wirll rile coefficients for S., or for the i eoeffidenrs. As we noted earlier. the powtll variable;, is also somewllat eomlarecl with tllese risk proxies. In this eonnecrion. it is interesting to aore tillt Rosenberg and Guy {1976) have suggested that botll dividend payout and growtll potential are important systematic risk variables. 

Measurement errors are f:~r from being confined to the risk v:~riables. Clearly our JTOWlh variables are subject to error :~nd rile payout vwble 
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also is only an appro~mation to what the market could perceive to be the payout rate. These error:! may ac;count for some of the problems we have encountered. 
As was also the case when we soug~t instruments for r,. lin ding goad insuuments for the growth rate and the payout variables was nor easy. We have already seen that i,. contains useful information not available from mechmic:ally c:alculaced powth rates. As a result. sarisf2ctory in· stl'WIIents for it are unlikely to be found. We tried using past four· and ten-year calculated growtll rates as iasmunents for i,. and the lq1ed value of DilVE for the current value of this variable. When we used the spccilic::ation (4.4-1). we also induded £,. ,iF1E. as an instrumental vari· able. We c:ould also take advanta&e of some of tile correlations of risk with growth and payout by treating i .. and .Y,.. as additional instruments when only i,. and r, were used as risk measures. · U~ing instrumental variables to deal with these meuurement ertor3 did not substantially alter our lindings. What we obtained were equations qualitatively similar to those shown in tables 4.7 and 4.9. but with mud! larger standard error3 for the coefficients. This finding may be talcen to indicate. at least. that error:! in variables have not produced seriously ftlisleading results in those tables. When the problems of multicollinearity of tbe growth and dividend variables with the risk ones were combined with the complicated varianc:es of the coefficients that were the result of malting allowance for the estimation errcr of the risk parameter:!. it is small wonder that more precise results could not be obtained about the precise specitic::ation of risk. 

___ . 
·U.6 Stability o~r T"mie 

We found arfier that the coefficients of the expected rerum model varied over time. The question of the constancy of the valuation equation is patticuiariy incerestiai in the present form. where pri= are tile dependent variable. Stabiliry of the coefficients is also important to those who wisll to make practical usc of valuation equations in connection with assigned values of the independent variables to estimate the ··intrinsic worth .. of a security. Furtllennpre. constancy of the relationship is impor· rant if a linn is to seek to follow; policies that will maximize the values of its sbates. since it will lind it liard to please investor:! if their desires are chan gin&. 
All inspection of tables .:.7 and .:.9 indicates that tile coefficients of our equations do change considerably from year to year. and ill a manner tllat is consistent with the changing standards of value in vogue at the different rimes. We may illustrate tbis finding by the regnssion results of table 4.9. At the end of 1961 ... growth stocks'" were ill higl! favor. and it is not surprising to lind that the coefficient of the growtll rate (3.01) is higl!est in this year. During1962. however. there was a corupicuous_change ill the I 
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structure of share price:s that was popularly called ''the revaluation of growth stocks." This revaluation is reflected in the decline of the growth· rate coefficient for 1962 to 1.99. At the same time, dividend payout became more higllly valued in 1962 than it had been in 1961. the dividend coefficient rising from -1.58 to 6.96. Nineteen sixty-nvo was also the year when the coefficient of the risk measure wu most sttonJiy neptive. In order to tesi formally whether the coeflic:ienES of the valuation equation were the same over time, we again lw1 to recopize that the residuals in different yean were not i!tdepcndent. The correlations. which are shown in table 4.10. are somewhat smaller than those found in section 4.3 when we were investigating the expected rate:s of rerum. bur they are signifiantly different from zero. They again raise the need to use an appropriate teChnique for UICSSini the stability of the coefficients and the problem that calculating all the equations simultaneously for a com· mon set of companie:s entails the 1051 of a large proportion of the observa• tioas. 
Usini the seemingly unrelated regression rechnique fer a pair of years, we could reject the hypothe:sis of equality of the coefficienES in each pair of years ar leur ar the 0.01 level. When all years were considered simultaneously, reje:tion oc:cumd beyond the O.OOOIIevel de:spire the large loss of observations. Thus it seems clur that valuation relationships do chanp over time. While this lindini may, of course, be due to problems with the data being used, it ccnainly lends no credenc: to the proposition that the parameters do nor change. 

----. 4.! t1a ot tile V aiiWiaA Model lor Security .5eMdlila 
One of the most intriguing questions conc:minJ empirical valuation models is whether they can be used to aid investors in security selection. The e:stimated valuation equation sbows us, ar a moment in time, the avenge way ill whil:b variables, suciJ as srowth. payout. and risk. in· llueac:e marku pri=-catninp multiples. Ciiven the value of these vari-
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abies applicable to any specific: security. we c:an compute an estimated pric:e-eamings ratio based on the empiricaL valuation equation. The next step is to compare tile ac:ua1 price-earnings multiple with that predicted by the valuation equation. If the actual multiple is greater than the predicted one, we 111i&bt suppose that the security is temporarily over· pric:ed and recommend sale. If the actual prir:e-eamillgs multiple is less than the predicted multiple, we mi&bt ~gnare tile security as tempo­mil y undet}niced and recommend irs purc:hase. Even on a priori JrOunds, it is possible to think of many reasons why such a procedure would prove fruitless. For example, it hi&b growth-race sroc:ks tended to be overpriced durial one paniculat period. the esti· 1111red lf'OWtl!·rare coefficient would be larpr (by asaumprion) than that wbicll is -.rranted. However, the recommended proc:edure will nor indicate that these sroc:ks are overpriced because "normal" ll!arket· determined earnings multiples for these securities will be higher than is warranted. Nevenbeless, in view of the popularity of these redlniques with some practitioners, it seems worthwhile to uy SOllie experiments usinl our dara. · 
The results of some of our experiments are shown in table 4.10. '!fe measured the desree of "over·" or "underpricing" as the predicted ratio ·of the residual from the valuation equation ( 4.4-2) 10 the predicted earnings multiple, thar is. as (PINE- PJilE)I(PiFl'E). A perc:enrage measure was c:hosen in view of the considerable variance in actual earn· ings multiples. If the model is useful in measurias underpricing, then underpriced securities, determined ar:coraing 10 this aicerion. ou&br to •· outperform ovet}niced issries over some subsequent period. We picked one year as the appropriate horizon and measured subsequent rer:ums in the usual nwmer as 

(4.5-1) P,. 1 •'(P,. 1 -P,+D,. 1)1P,. 
If tile empirical valuation model is su=ful in selllcting securities for purc:hase. the pe=ncage residual ( desrce of overvaluation) from the valiWioa eqaarioa ou&bt to be neptively related to these subsequent renuas. As the fourth coiiiiiUI of table 4.10 indicates, in only live of the eiJP!t1CilS forwhicll this experiment WIS performed lQS the relationship neptive, and the dqree of association waa low. Thet~~ was a positive reilrionship for the other three years." Two of these correlations are siJDiliranr ar the 0.05 level: the negative one in 1963164 and the positive one for 1968/69. The 196U62 correlation jusr misles sipWic:ance ar this level. We would nor consider these sigllilicmr correlations as represent· inJ forecastins suc:r:ess. As we argue below, we suspect srrongly tbar we 
11. We_. no IIIOIW suo:=ai1.11ulilldia1 ....,.,liT prKec~.....nt;a OlliaC ._ciaal cla1a for !lOt IDCii • · ' "' ptedic:on ralher than the aYCrop ...,_ ot tile· partiCI&IIr lfi'UP· 
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have left out some common fac:ton and that this omission could lead to COITC!ations overparticular periods oftime. Unl~ one can forecast these ch0111ges in a way not already available to the general market participant. one can hardly exploit these changes. It is therefore partic:u.larly indica­tive that one: of the significant correlations had the ··wrong~ sign. Supplementary tests conducted by the type of equation or industry and other groupings produced simil&r results. For example. subsequent re­rums were still unrelared ro the residuab when we first splir the sample into high and low growth and dividend groupings. Similar results were obtained when the experiment wuanempted forsepar.ue industries. We abo found that the residuals from the equations employing historical data in place of our expectationai daa were no more su=essful in predicting subsequenr performance. Moreover. these results were unaltered when the subsequent rerums were measured over alternative time periods such as one-quarter ahead or two or more years ahead. The technique simply did not produce ex= returns in any consistent or reliable fasltion over any time period in the futur=. These tindinp are what we should eXpec: in a reasonably efficient ntarket. 
Some satislics are presented in table 4.11 that may be helpful in interpreting the reason for our predic:tive failures. We note. IISing the 1963 valuation equation as an example. that the percentage degree of under- or overpricing is not ltighly c:orrelatedwith subsequent returns. the coefficient of determination 6eing only 0.06. It is possible to isolate four reasons for our lar:k of forecasting success. 1. The tim reason is that the valuarion relationship changes overtime. We might be unable to selea truly underpriced securities because b:v the nut year the norms of valuation have been significantly altered. Thus •. what was cheap on the basis of the 1963 relationsltip may no longer represent JOod value on the basis of the 1964 equation. To test how important this change might be. we performed rhe following experiment: We assumed rilat inYeston knew at the end of 1963 e.zac:tly what rhe 

1963 y......_ cqualiaa .. Ill 1963 prof . • .Q6 .. 1966 v .................. willl 196.3 dua ,_ DUl .10 ,............. ..... hip is iulowe) 
1963 v ......... cqllllioll willl ralizod .,_.. .... .14 c- porfoa Carailbl reprdiq ,._,. loal-

- pvwtlllllll..., )'elf's .-..p) 1963 Valulioa cqua1iaa willl 1964 pac r >• ,_,., .rr pctfcl folaipl repnliaf llllrUI IZP"""''""" _, yat) 
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market valu:~tion relationship would be for the end of 196o': that is. we assumed perfect foresight regarding next year's valuation equation. Then. on the basis of the 1964 valuation equation. we used the 1%3 data to calculate wam_nted Pi!Vl multiples, whic:ll could then be compared with aaual multiples to derermille whether eac:h security was approp­riately priced. Correlating the percentage residuals with subsequent re· rums. we found that the c:oefficienr of determination neatly doubled. 10 pereenr of the variance in subsequet'lt returns now being explained. 2. A second reason for IKk of sucre:ss might be the quality of the expectations data employed. As indicated in c:llaprer 2. the growth-rare forecasu usec1 in the present study were nor aCCIIrate predictors of real· ized growth. To determine how mud! better off we would have been with more aCCIIrate forecasts. we assumed perfect foresight regarding the future long-term growth rare of the ~:ampany. Thus· the 1963 empirical valuation equation was used ro derennine "nonnal" val~~e. bur in place of i, we substituted the realized long-term growth rare through 1968. Using these realized data ro determine warranted price-eaminp multiples. we correlated r.be percentage residuals therefrom with future returns. As expected. an even greater improvement in forecasting future returns was found. The,; rises to 0.14. 
3. As a further experiment. perfea foresight was assumed not about the aaual rare of growth of eaminp bur rather regarding whar t.be marker expectations of growth would be next year. that is. about j, next year. Calculating the degree of overpricing as before, we find a mud! greater improvement in prediction of future returns. Twenty-sevet'l percent of the variability of future returns Is now explained. compared with only 6-- · pereenr in the original experimet'lt. We conclude that if one_wanrs ro explain rerurns over a one-year horizon. it is far more important ro know what the marker will thinlt the growth rate of earnings will be next year rather than to know the realized long-term growth rate. This observation brinp us back to Keynes· s celebrated newspaper conre:sr. What matters is nor one's personal criteria of beauty bur what the average opinion will expect average opillion to think is beautiful at the close of t.be contest. 4. A linal source of error is that the valuation model does nor capture all the sil!lfficanr dererminanrs oi value for eac:h individual company. Despite oursua:as in ac:ounring for approximately three-quarters of the variance in IIWi:er price-earnings multiples. there are likely to be special fearure:s applicable to 111any individual companies that cannot be cap­tured quantitatively. For example. it rumed our that the stock of many toba=o companies always appeared to be underpric:ed. The reason for this is not difficult to conjeaure. There is a risk of government sanctions against the robac:o industry that weighs heavily in the minds of investors. bur that is nor related ro the risk measures we have employed. Suc:h an explanation is nor at variance wir.b the underlying approac:h to risJc 
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valuation that we have been using. The common susccpribiliry of the tobacco companies 10 ail ide!lriliabie bur ignored lluard is simply an impcrwu factor wllicll we !lave emitted from cur data. This proble111 of cmined variables asay =unr for the correlations of r=iclua.b wliic:h we !OWid ill the equaticns. U cenain factors specific: to individual companies were consistaatly mislin&. the residuals from the valuation equations could be expected 10 be positively correlated over time. This is euc:Uy what we found in table 4.10. Thus, despite our mccas in usin& expec:cations clara ro estimate a valuation equation whic:b lw far more explanatory abiliry dian those bucd on hisroric: information. ir is still quire clear thar cmain synemali= valuation fac:ron are missina from the analysis. Consequently. ir CIJUict be said dw all de'liaricns of a=ua1 from predic:red price-aminpcralios are simply manifestations of temporary over- or underprlc:ini. 

4., Co h"kla 
Our invariprioas of valuation models, wllile nor without 30111e am~i&· uous results, sugen several notable condusicns. These conclusions con­cera rile role in market valuation of the sort of eaminp forecasts we have conec:red. the nature of risk valuation. and the efficiency of the marker. 4.6.1 VallWioa of Expcced Crowd! 

One of our major findinp is char the averap of the upec:red long-term growth rata. ICpther wirll the risk measure provided by rile varian~ or· the growtb·rate predic:tioas, Jives a closer account of the valuation of COIIImOII sroc:ks rllan do alterrrativa. These growth rateS were clearly superior ill ac=unrill& for prices 10 any of the simple alrenwiva we coll3idered. More dcsely ftniq equations are !he results that one would upect from smaller inon of masumnenr or from usin1 clara that conwa mare reill'l.ut information ill piKe of lesa prm111e measures. · Hence oae c:u safely pn=sume that our data are more similar to !he expe "Doas beiar"valued in the market !11111 are measures bued on cz poll ruljzed powm or rqraaoa coefftcieurs. This conclusion. bued on tbe..oilicy 10 Kezplain" plica. is bunresaed by noricil!& uw the overaU risk-free expec:zed rateS of cecum sugesud by the estimares of the ezpe 'M mum rqressioas are of plmsible orders of mapicude. The ftndinl uw prices reftec upected ar-!11 ocr:umd ill spire of me difllcull3a we RCOWitered (rom the !up Ylrialions in wilicb campania - co•crlid by eacll of the various predic:ron. Earlier we saw that !here is a great cleal of diversicy of expec:wions 11110111 Corccurers.IJI upcc:r of rulicy witb wilicll valuation models do nor Ulll&lly cope. We also foiiSid uw. wilile lwdly bcin& serena predic:rioas, !he upccratioa.s daD appear 10 yield forecasu at least as ace~~r:are as. and often bener rllan. naive !orec:asts based on u post realizations. Furthermore. we found that we 
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could not calculate a linear combination of different types of forecastS whose superior forecasting performance continued over time. Efficient market bypotllacs sugest that valuation should reflect the illfonnation available to investors. Insofar as analystS' forecastS are more prec:ise than other types we should therefore expect their differences from other measure, to be rellected in the market. Ir is therefore note· worthy tllat our rezr=sjon results do support tile hypothesis that analysiS' forecasts are needed even w.hen calc:ulated P"Owtll rates are available. AJ we noted when we described the dala. security analysu do DOt liSe simple mechanical methods ra obtain their evaluations of companies. The srowth·nre fttpU"es we obcained were distilled from areful uamination of all aspecu of the companies' recards. evaluation of ccntinscnc:ies ra whic!l they mipt be subject. and whatever iatormatioa about their prcspec:u the analysts could glean from the companies themselves or from other sources. Iris therefore notable tlw the results of their efforts arc found to be w mucfl more relevant to the valuation than the various simpler and more Mobj«tive" afrematives that we tried. · We saw ill section 3.2.3 that divenity of expeerations together with market imperfectioas migln invalidate the valuation model. However. we also argued that there were theoretical P'OWids for supposing tllat the model would still bold for the avenge of investors' e:tpectations. Ir is therefore of partic:ular interest that our empirical results do support the hypothesis that prices reflect avenje expeerations. Ir is no surprise tllar we found roles for both short· and long·term. expec:ted rates of growth. Models of valuation using only long-term. growth mes are clearly only simplifications of the more complir:ated pro cenes that earnings and dividends follow over time. and we would expect mar1tet valuation ra relic= the more ccmplir:ated processes. ~- · 
4.6.2 Risll: Measures and Valuation 

The results did DOC ptovide wholly unambiguous support for the spe­cific valuation models developed here. A numberofaspectsofourresults about risk arc particulariy inaigWDJ. It is clear from our re.Wu that apecred rerur:as do- to be mated to various systematic risk facrors. EqtWiy cleariy. our results do not give straightforward support to the simple form of the CAPM. It would appear that systematic risk is nor emitel~ by single masures of covariance with tile marlccr indu. 1lsil h.a impotlant implicatiofts for diose who attempt ro liSe the modem in•esmiCat tee!Uiolol)' ill pi'KI:ir:al problems of portfolio selection. One · sw:ll sugesrioa. wbicb had attracted a considerable following in tile investment commllllitjo by tile 1980s. was tile pi'Qposal for a yield-tilted indu lund. 
The reasoning behind the yield·tilred index fund seems appealinlly plausible. Since dividends arc ~nerally ta:ced more hiply than r:apital pins and since the market equilibrium is prnwnably achieved on the 
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basis of after-tax returns. the equilibrium pretax returns for stocks that 
pay high dividends ought to be higher than for securities that produce 
lower dividends and correspondingly higher capital ,g01ins. Hence the 
tax-exempt investor is advised to buy a diversified ponfolio of high· 
dividend-paying stocks. In order to avoid the assumption of any greater 
~·than is involved in buying the market index. the tax-exempt investor 
IS also advised to purchase a yield-tilted index fund, that is. a very broadly 
diverlilied portfolio of high-dividend-paying srocks that mirrors the mar· 
ket index in the sense that it has a beta coeffic:ient 13.w precisely equal tO 
uniry. 

Even on a priori grounds one might question the lope: of the yield-tilted 
index fund. Many of the largest investors in the market are tax-exempt 
(such as peDSion and endowment funds) and others (suc:h as corpora· 
lions) aaually pay a lower laX on capital gains than on dividend inc:cme.'' 
Thus it is tar from clear that the marginal investor in the stock market 
prefers 10 rec:eive inc:cme througll capital pins rather than through 
dividend payments. Our theoretical argumentS in chapter 3 also indicated 
that great care must be taken with arsuments involving ~matginal" 
investors and pointed out that the diversification theory pves no pre­
sumption that dividends and capital gains will be valuccl differently. But 
apart from these a priori arguments. our empirical results can be inter· 
preted as providing another argument against the yield·tilted index fund. 

If the ttadirional beta c:llculation (13.,) docs not provide a full desc:rip­
tion of s}'stematic: risk. the yield·tiltcd index fund may well fail to mirror 
the marker index. Spcc:ilically, during periods when inflation and interest 
rates rise. it may well be the case that high-dividend Stocks are partic:u· 
lariy vulnerable: that is. they have higll a,.and a. c:oeffic:icna. P.!!9.1ic:-lltil· 
iry c:cmmon Stocks are a aooct example. While they are known as "low· 
beta" Sladts. they are likely 10 have high systematic: risk with tespcc:r to 
interest rates and inflation. This is so nor only because they are good 
substitutes for ftxcd·inc:cme securities. bur also because public: utilities 
are Ylliaerable 10 a profits squccxc durin1 periods of rising in11ation 
because of repdatory lap and inc::easccl bonowin1 c:cm. Hence me 
yield-tilted illda fund with 13., • 1 may not mirror the marker index 
wbell inftatioa accelerates. 

The acual experience of yield-tilted inclu funds during the 1979-80 
j!laiad siiGws that thae funds did not live up 10 expectations and their 
perfonnaac:e - siJDific:andy wane than die marlteL Of course. we 
should DOC reject a model simply because of its Wlilre over any specific: 
sbon·term period. Nevertheless. we believe that an understanding of the 
wider aspec:a of systematic: risk. suc:h as those analyzed here. would have 
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helped prevent whartumed ourro be (at least over the short term) some serious invc:srmenr errors. 
Our lindinp on sysremaric risk still leave some major illld intriguing perplexities., We found in both versions of the valuation model that the 

most important aspect of risk for valuation was that represented by the extent to wbich forecasters were nor in agreement abour the future arowth of the company. Ezaaly what is the basis for this finding is nor cleat. 
It might be quire reasonable 10 interpreu:! as repr=enring spedlic risk. In thar case, the findings 10 apinst mosr recent models of valuation iacluding both the CAPM and the APT. On rhe other hand, it may 

indizealy meas11re sensitivity to underlying common !'actors and thus serve as a very effective proxy for a variety of systematic risks. Finally. ir may arise from recllnic:al diffkulries having 10 do with undetected biases 
in our data. Ir seems unlikely that this would fully account for the strength we found for this variable, bur ir cannot be ruled our • .Further investip• 
lion probably requires a data ser less beset by problems of missing 
observarions and an adequatelyspecilied model of eamings. Overall. our 
results do sugar rhar risk undoubtedly has dimensions nor fully captured by !he covariances with market indexes or other variables char have 
dominated recent work on valuation. They also supest that the variance of analysts' forccasu may repr=ent the most effecrive risk proxy avail· able. 

4.6.3 Efficient Markets 

We lind it encouragini that we were unable to use the e:rpectafions data 10 select secllriries with subsequent above· or below-average per­
formance characteristics. We would nor expect that analysts' forecasts 
would be sounder rlwl those apparently used by the market or that they would be irrelevant r0 marker valuations. Apparently. the expectations formed by Wall Street professiotlals pr quickly and thoroughly im·· pounded into the prices of securities. Implicitly, we have found that the 
evaluations of companies that analysts ma1re are the sorts of ones on 
wbich marlcet valuation is based. Thus. while our work raises questions 
abeut SOllie CIU'I'ently popular valuation theories. it strongly suppons the view thar the market is reuonably•fficient in incorporarinl iaro present prices wb1•ncr information there is aliout the furun. 
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whereas investors regarded stocks as the best investment to protect 
against the eroding value of money. As early as September 1958, Busi­
ness Week noted that "the relationship between stock and bond yields 
was clearly posting a warning signal, but investors still believe inflation 
is inevitable and stocks are the only hedge against it."3 

Yet many on Wall Street were still puzzled by the "great yield re­
versal." Nicholas Molodovsky, vice president of White, Weld & Co. and 
editor of th~ Financial Analysts Journal, observed: 

Some financial analysts called ... [the reversal of bond and stock yields] a 
financial revolution brought about by many complex causes. Others, on 
the contrary, made no attempt to explain the unexplainable. They showed 
readiness to accept it as a manifestation of providence in the financial uni­
verse.4 

Imagine value-oriented investors who pulled all their money out 
of the stock market in August of 1958 and put it into bonds, vowing 
never to buy stocks again unless dividend yields rose above those on 
high-quality bonds. Such investors would still be waiting to get back 
into stocks. After 1958, stock dividend yields never again exceeded 
those of bonds. Yet, from August 1958 onward, overall stock returns 
overwhelmed the rehuns on fixed-income securities over any long­
term period. 

Benchmarks for valuation are valid only as long as economic insti­
tutions do not change. The chronic postwar inflation, resulting from the 
switch to a paper money standard, changed forever the way investors 
judged the yields on stocks and bonds. Investors who clung to theold 
ways of valuing equity never participated in the greatest bull market for 
stocks in history. 

VALUATION OF CASH FlOWS FROM STOCKS 

The fundamental sources of stock valuation are the dividends and earn­
ings of firms. In contrast to a work of art-which can be bought both for 
an investment and for its viewing pleasure-stocks have value only be­
cause of the potential cash flows that investors receive. These cash 
flows can come from any distribution (such as dividends or capital 
gains realized on sale) that stockholders expect to receive from their 
share of ownership of the firm, and it is by forecasting and valuing 

3"In the Markets," Business Week, September 13, 1958, p. 91. 
4"The Many Aspects of Yields," Financial Analysts Journa118(2)(March-April1962):49-62. 
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these expected future cash flows that one can judge the investment 
value of shares.5 

The value of any asset is determined by the discounted value of all 
expected future cash flows. Future cash flows from assets are discounted 
because cash received in the future is not worth as much as cash received 
in the present. The reasons for discounting are (1) the innate time prefer­
ences of most individuals to enjoy their consumption today rather than 
wait for tomorrow, (2) productivity, which allows funds invested today to 
yield a higher return tomorrow, and (3) inflation, which reduces the fu­
ture purchasing power of cash received in the future. These factors also 
apply to both stocks and bonds and are the foundation of the theory of 
interest rates. A fourth reason, which applies primarily to the cash flows 
from equities, is the uncertainty associated with the magnitude of future 
cash flows. 

SOURCES OF SHAREHOLDER VALUE 

For the equity holder, the source of future cash flows is the earnings of 
firms. Earnings are the cash flows that remain after the costs of produc­
tion are subtracted from the sales revenues of the firm. The costs of pro­
duction include labor and material costs, interest on debt, corporate 
taxes, and allowance for depreciation. 

Earnings create value for shareholders by the: 

111 Payment of cash dividends 
111 Repurchase of shares 
111 Retirement of debt 
111 Investment in securities, capital projects, or other firms 

If a firm repurchases its shares (known as buybacks), it repuces the num­
ber of shares outstanding and thus increases future per-share earnings. If 
a firm retires its debt, it reduces its interest expense and therefore in­
creases the cash flow available to shareholders. Finally, earnings that are 
not used for dividends, share repurchases, or debt retirement are re­
ferred to as retained earnings. Retained earnings may increase future cash 
flows to shareholders if they are invested productively in securities, cap­
ital projects, or other firms. 

5 There might be some psychic value to holding a controlling interest above and beyond the returns 
accrued. In such a case, the owner values the stock more than minority shareholders. 
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Some people argue that shareholders most value stocks' cash divi­
dends. But this is not necessarily true. In fact, from a tax standpoint, 
share repurchases are superior to dividends. Cash dividends are taxed at 
the highest marginal tax rate to the investor; share repurchases, how­
ever, generate capital gains that can be realized at the shareholder's dis­
cretion and at a lower capital gains tax rate. Recently, there have been an 
increasing number of firms who engage in share repurchases. As will be 
discussed in the next chapter, the shift from dividends to share repur­
chases is one factor that has raised the valuation of some equities. 

Others might argue that debt repayment lowers shareholder value 
because the interest saved on the debt retired generally is less than the 
rate of return earned on equity capital. They also might claim that by 
retiring debt, they lose the ability to deduct the interest paid as an ex­
pense (the interest tax shield).6 However, debt entails a fixed commit­
ment that must be met in good or bad times and, as such, increases the 
volatility of earnings that go to the shareholder. Reducing debt there­
fore lowers the volatility of future earnings and may not diminish 
shareholder value? 

Many investors claim that the fourth factor, the reinvestment of 
earnings, is the most important source of value, but this is not always the 
case. If retained earnings are reinvested profitably, value surely will be 
created. However, retained earnings may tempt managers to pursue 
other goals, such as overbidding to acquire other firms or spending on 
perquisites that do not increase the value to shareholders. Therefore, the 
market often views the buildup of cash reserves and marketable securi­
ties with suspicion and frequently discounts their value. 

If the fear of misusing retained earnings is particularly strong, it is 
possible that the market will value the firm at less than the value of its 
reserves. Great i!lvestors, such as Benjamin Graham, made some of their 
most profitable trades by purchasing shares in such companies and then 
convincing management (sometimes tactfully, sometimes with a threat 
of takeover) to disgorge their liquid assets.8 

6Whether debt is a valuable tax shield depends on whether interest rates are bid up enough to off­
set that shield. See Merton H. Miller, "Debt and Taxes," Papers and Proceedings of the Thirty-Fifth 
Annual Meeting of the American Finance Association, Atlantic City, NJ, September 16-18, 1977, The 
Journal of Finance 32(2)(May, 1977):261-275. 
7Meeting interest payments also may be a good discipline for management and reduce the tendency 
to waste excess profits. See Michael Jensen, "The Takeover Controversy: Analysis and Evidence." In 
John Coffee, Louis Lowenstein, and Susan Rose-Ackerman (eds.), Takeovers and Contests for Corporate 
Control (New York: Oxford University Press, 1987). 
8Benjamin Graham, The Memoirs of the Dean of Wall Street (New York: McGraw-Hill, 1946), Chap. 11. 
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One might question why management would not employ assets in 
a way to maximize shareholder value, since managers often hold a large 
equity stake in the firm. The reason is that there may exist a conflict be­
tween the goal of the shareholders, which is solely to increase the return 
on the company's shares, and the goals of management, which may in­
clude prestige, control of markets, and other objectives. Economists rec­
ognize the conflict between the goals of managers and shareholders as 
agency costs, and these costs are inherent in every corporate structure 
where ownership is separated from management. Payment of cash divi­
dends or committed share repurchases often lowers management's 
temptation to pursue goals that do not maximize shareholder value. 

In recent years dividend yields have fallen to 1Y2 percent, less than 
one-third of their historic average. The major reasons for this are the tax 
disadvantage of dividends and the increase in employee stock options, 
where capital gains and not dividends figure into option value. Never­
theless, dividends historically have served the function of showing in­
vestors that the firms' earnings were indeed real. Recent concerns about 
aggressive accounting policies and the integrity of earnings following 
the Enron debacle may bring back this once-favored way of delivering 
investor value.9 

DOES THE VALUE OF STOCKS DEPEND ON DIVIDENDS OR EARNINGS? 

Management determines its dividend policy-the fraction of earnings it 
will pay out to shareholders-by evaluating many factors, including the 
tax differences between dividend income and capital gains, the need to 
generate internal funds to retire debt or invest, and the desire to keep 
dividends relatively constant in the face of fluctuating earnings. Since 
the price of a stock depends primarily on the present discounted value 
of all expected future dividends, it appears that dividend policy is cru­
cial to determining the value of the stock 

However, this is not generally true. It does not matter how much is 
paid as dividends and how much is reinvested as long as the firm earns 
the same return on its retained earnings that shareholders demand on its 
stock.10 The reason for this is that dividends not paid today are rein­
vested by the firm and paid as even larger dividends in the future. 

9Jeremy J. Siegel, "The Dividend Deficit," Wall Street Joumal, February 13, 2002, p. A20. 
10This ignores clliferential taxation between capital gains and dividend income that favors reinvest­
ment. This is explored in Chapter 4. 
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Of course, management's choice of dividend payout ratio, which is 
the ratio of cash dividends to total earnings, does influence the timing of 
the dividend payments. The lower the dividend payout ratio, the 
smaller the dividends will be in the near future. Over time, however, 
dividends will rise and eventually will exceed the dividend path associ­
ated with a higher payout ratio. Moreover, assuming that the firm earns 
the same return on investment as the investors require from its equity, 
the present value of these dividend streams will be identical no matter 
what payout ratio is chosen. 

Note that the price of the stock is always equal to the present value 
of all fuhue dividends and not the present value of future earnings. Earn­
ings not paid to investors can have value only if they are paid as divi­
dends or other cash disbursements at a later date. Valuing stock as the 
present discounted value of fuhlre earnings is manifestly wrong and 
greatly overstates the value of a firm.U 

John Burr Williams, one of the greatest investment analysts of the 
early part of last century and author of the classic The Theory of Invest­
ment Value, argued this point persuasively in 1938. He wrote: 

Most people will object at once to the foregoing formula for valuing stocks 
by saying that it should use the present worth of future earnings, not future 
dividends. But should not earnings and dividends both give the same an­
swer under the implicit assumptions of our critics? If earnings not paid out 
in dividends are all success:fully reinvested at compmmd interest for the 
benefit of the stockholder, as the critics imply, then these earnings should 
produce dividends later; if not, then they are money lost. Earnings are only 
a means to an end, and the means should not be mistaken for the end.12 

LONG-TERM EARNINGS GROWTH AND ECONOMIC GROWTH 

Since stock prices are the present value of future dividends, it would 
seem natural to assume that economic growth would be an important 
factor influencing future dividends and hence stock prices. However, 
this is not necessarily so. The determinants of stock prices are earnings 
and dividends on a per-share basis. Although economic growth may in­
fluence aggregate earnings and dividends favorably, economic gro 
does not necessarily increase the growth of per-share earnings or d 
dends. It is earnings per share (EPS) that is important to Wall Stree: 

11Firms that pay no dividends, such as Warren Buffett's Berkshire Hathaway, have value be:~, 
their assets, which earn cash rehrrns, can be liquidated and disbursed to shareholders in the future. 
12John Burr Williams, The Theon} of Investment Value (Cambridge, MA: Harvard University Press, 
1938), p. 30. 
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cause per-share data, not aggregate earnings or dividends, are the basis 
of investor returns. 

The reason that economic growth does not necessarily increase EPS 
is because economic growth requires increased capital expenditures and 
this capital does not come freely. Implementing and upgrading technol­
ogy requires substantial firm investment. These expenditures must be 
funded either by borrowing in the debt market (through banks or trade 
credit or by selling bonds) or by floating new shares. The added interest 
costs and the dilution of profits that this funding involves place a burden 
on the firm's bottom line. 

Can earnings increase without increasing capital expenditures? In 
the short run, this may occur, but the long-run historical evidence sug­
gests that it will not. One of the signal characteristics of long-term his­
torical data is that the level of the capital stock-the total value of all 
physical capital such as factories and equipment, as well as intellectual 
capital, that has accumulated over time-has grown in proportion to the 
level of aggregate output. In other words, a 10 percent increase in output 
requires a 10 percent increase in the capital stock 

Many investors believe that investment in productivity-enhancing 
technology can spur earnings growth to permanently higher levels. 
However, "cost-saving investments," frequently touted as a source of 
increasing profit margins, only temporarily affect bottom-H.1'le earnings. 
As long as these investments are available to other firms, competition 
will force management to reduce product prices by the amount of the 
cost savings, and extra profits will quicldy be competed away. In fact, 
capital expendihues often are undertaken not necessarily to enhance 
profits but rather to preserve profits when other firms have adopted com­
petitive cost-saving measures. 

Table 6-1 shows the summary statistics for dividends per share, 
earnings per share (EPS), and stock returns from 1871 through Septem-

, 

TAB l E 6-1 

Long-Term Growth of GOP, Earnings, and Dividends, 1871-2001 

Real GOP Real Per-Share Real Per-Share Dividend 
Growth Earnings Growth Dividend Growth Yield* 

1871-2001 3.91% 1.25% 1.09% 4.54% 
1871-1945 4.51% 0.66% 0.74% 5.07% 
1946-2001 3.11% 2.05% 1.56% 3.53% 

*Denotes med1an. 

Payout 
Ratio* 

58.75% 
66.78% 
51.91% 
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Do Analyst Conflicts Matter? Evidence from
Stock Recommendations
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Abstract

We examine whether conflicts of interest with investment banking and brokerage
businesses induce sell-side analysts to issue optimistic stock recommendations
and, if so, whether investors are misled by such biases. Using quantitative
measures of potential conflicts constructed from a novel data set containing
revenue breakdowns of analyst employers, we find that recommendation levels
are indeed positively related to conflict magnitudes. The optimistic bias stem-
ming from investment banking conflicts was especially pronounced during the
late-1990s stock market bubble. However, evidence from the response of stock
prices and trading volumes to upgrades and downgrades suggests that the market
recognizes analysts’ conflicts and properly discounts analysts’ opinions. This
pattern persists even during the bubble period. Moreover, the 1-year stock
performance following revised recommendations is unrelated to the magnitude
of conflicts. Overall, our findings do not support the view that conflicted analysts
are able to systematically mislead investors with optimistic stock recommen-
dations.

1. Introduction

In April 2003, 10 of the largest Wall Street firms reached a landmark settlement
with state and federal securities regulators on the issue of conflicts of interest

We thank Yacov Amihud, Chris Barry, Utpal Bhattacharya, Stan Block, Leslie Boni, Doug Cook,
Ning Gao, Jeff Jaffe, Jayant Kale, Omesh Kini, Chuck Knoeber, Junsoo Lee, Jim Ligon, Steve Mann,
Vassil Mihov, Anna Scherbina, Luigi Zingales, seminar participants at Georgia State University,
Southern Methodist University, Texas Christian University, the University of Alabama, the University
of Delaware, the 2005 American Law and Economics Association (New York University) and European
Finance Association (Moscow) meetings, and the 2006 American Finance Association (Boston),
Center for Research in Security Prices Forum (Chicago), and Financial Intermediation Research
Society (Shanghai) meetings for valuable comments. Special thanks are due to Randy Kroszner and
Sam Peltzman and to an anonymous referee for very helpful suggestions. Tommy Cooper and Yuan
Zhang provided able research assistance, and Thomson Financial provided data on analyst recom-
mendations via the Institutional Brokers Estimate System. Agrawal acknowledges financial support
from the William A. Powell Jr. Chair in Finance and Banking.
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faced by stock analysts.1 The settlement requires the firms to pay a record $1.4
billion in compensation and penalties in response to government charges that
the firms issued optimistic stock research to win favor with potential investment
banking (IB) clients. Part of the settlement funds are earmarked for investor
education and for provision of research from independent firms. In addition to
requiring large monetary payments, the settlement mandates structural changes
in the firms’ research operations and requires the firms to disclose conflicts of
interest in analysts’ research reports.

The notion that investors are victims of biased stock research presumes that
(1) analysts respond to the conflicts by inflating their stock recommendations
and (2) investors take analysts’ recommendations at face value. Even if analysts
are biased, it is possible that investors understand the conflicts of interest inherent
in stock research and rationally discount analysts’ opinions. This alternative
viewpoint, if accurate, would lead to very different conclusions about the con-
sequences of analysts’ research. Indeed, investors’ rationality and self-interested
behavior imply that stock prices should accurately reflect a consensus about the
informational quality of public announcements (Grossman 1976; Grossman and
Stiglitz 1980). Rational investors would recognize and adjust for analysts’ po-
tential conflicts of interest and thereby largely avoid the adverse consequences
of biased stock recommendations.

In this article, we provide evidence on the extent to which analysts and in-
vestors respond to conflicts of interest in stock research. We address four ques-
tions. First, is the extent of optimism in stock recommendations related to the
magnitudes of analysts’ conflicts of interest? Second, to what extent do investors
discount the opinions of more conflicted analysts? In particular, do stock prices
and trading volumes react to recommendation revisions in a manner that ra-
tionally reflects the degree of analysts’ conflicts? Third, is the medium-term (that
is, 3- to 12-month) performance of recommendation revisions related to conflict
severity? And, finally, did conflicts of interest affect analysts or investors differ-
ently during the late-1990s stock bubble than during the postbubble period? The
answers to these questions are clearly of relevance to stock market participants,
public policy makers, regulators, and the academic profession.

We use a unique, hand-collected data set that contains the annual revenue
breakdown for 232 public and private analyst employers. This information allows
us to construct quantitative measures of the magnitude of potential conflicts not
only from IB business but also from brokerage business. We analyze a sample
of over 110,000 stock recommendations issued by over 4,000 analysts during
the 1994–2003 time period. Using univariate tests as well as cross-sectional
regressions that control for the size of the company followed and individual
analysts’ experience, resources, workloads, and reputations, we attempt to shed

1 Two more securities firms (Deutsche Bank Securities Inc. and Thomas Weisel Partners LLC) were
added to the formal settlement in August 2004.
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light both on how analysts respond to pressures from IB and brokerage businesses
and on how investors compensate for the existence of such conflicts of interest.

A number of studies (for example, Dugar and Nathan 1995; Lin and McNichols
1998; Michaely and Womack 1999; Dechow, Hutton, and Sloan 2000; Bradley,
Jordan, and Ritter 2008) focus on conflicts faced by analysts in the context of
existing underwriting relationships (see also Malmendier and Shanthikumar
2007; Cliff 2007).2 Our article complements this literature in several ways. First,
we take into account the pressure to generate underwriting business from both
current and potential client companies. Even if an analyst’s firm does not cur-
rently do IB business with a company that the analyst tracks, it might like to
do so in the future. Second, we examine the conflict between research and all
IB services (including advice on mergers, restructuring, and corporate control),
rather than just underwriting. Third, we examine conflicts arising from brokerage
business in addition to those from IB.3

Fourth, the prior empirical finding that underwriter analysts tend to be more
optimistic than other analysts is consistent with two alternative interpretations:
(a) an optimistic report on a company by an underwriter analyst is a reward
for past IB business or an attempt to win future IB business by currying favor
with the company or (b) a company chooses an underwriter whose analyst already
likes the stock. The second interpretation implies that underwriter choice is
endogenous and does not necessarily imply a conflict of interest. We sidestep
this issue of endogeneity by not focusing on underwriting relations between an
analyst’s firm and the company followed. Instead, our conflict measures focus
on the importance to the analyst’s firm of IB and brokerage businesses, as
measured by the percentage of its annual revenue derived from IB business and
from brokerage commissions. Unlike underwriting relations between an analyst’s
firm and the company followed, the proportions of the entire firm’s revenues
from each of these businesses can reasonably be viewed as given, exogenous
variables from the viewpoint of an individual analyst. Finally, our approach yields
substantially larger sample sizes than those used in prior research, and it therefore
leads to greater statistical reliability of the results.

Several articles adopt an approach that is similar in spirit to ours. For example,
Barber, Lehavy, and Trueman (2007) find that recommendation upgrades (down-
grades) by investment banks—which typically also have brokerage businesses—

2 Bolton, Freixas, and Shapiro (2007) theoretically analyze a different type of conflict of interest
in financial intermediation, one faced by a financial advisor whose firm also produces financial
products (such as in-house mutual funds). Mehran and Stulz (2007) provide an excellent review of
the literature on conflicts of interest in financial institutions.

3 Hayes (1998) analyzes how pressure on analysts to generate brokerage commissions affects the
availability and accuracy of earnings forecasts. Both Irvine (2004) and Jackson (2005) find that
analysts’ optimism increases a brokerage firm’s share of the trading volume. Ljungqvist et al. (2007)
find that analysts employed by larger brokerage houses issue more optimistic recommendations and
more accurate earnings forecasts. However, none of these articles examines how investors’ responses
to analysts’ recommendations and the investment performance of recommendations vary with the
severity of brokerage conflicts, issues that we investigate here.
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underperform (outperform) similar recommendations by non-IB brokerages and
independent research firms. Cowen, Groysberg, and Healy (2006) find that full-
service securities firms—which have both IB and brokerage businesses—issue
less optimistic forecasts and recommendations than do non-IB brokerage houses.
Finally, Jacob, Rock, and Weber (2008) find that short-term earnings forecasts
made by investment banks are more accurate and less optimistic than those
made by independent research firms. We extend this line of research by quan-
tifying the reliance of a securities firm on IB and brokerage businesses. This is
an important feature of our article for at least two reasons. First, given that
many securities firms operate in multiple lines of business, it is difficult to classify
them by business lines. By separately measuring the magnitudes of both IB and
brokerage conflicts in each firm, our approach avoids the need to rely on a
classification scheme. Second, since the focus of this research is on the conse-
quences of analysts’ conflicts, the measurement of those conflicts is important.
Our conclusions sometimes differ from those in classification-based studies.

We find that analysts do indeed seem to respond to pressures from IB and
brokerage businesses: larger potential conflicts of interest from these businesses
are associated with more positive stock recommendations. We also document
that the distortive effects of IB conflicts were larger during the late-1990s stock
bubble than during the postbubble period. Nonetheless, the empirical analysis
yields several pieces of evidence to suggest that investors are sophisticated enough
to adjust for these biases. First, the short-term reactions of both stock prices
and trading volumes to recommendation upgrades are negatively and statistically
significantly related to the magnitudes of potential IB or brokerage conflicts. For
downgrades, the corresponding relation is negative for stock prices but positive
for trading volumes. Second, the 1-year investment performance after recom-
mendation revisions bears no systematic relation to the magnitude of conflicts.
Finally, investors continued to discount conflicted analysts’ opinions during the
bubble period, even amid the euphoria prevailing in the market at the time.
Together these results strongly support the idea that the marginal investor, taking
analysts’ conflicts into account, rationally discounts optimistic stock recom-
mendations.4

The remainder of the article is organized as follows. We discuss the issues in
Section 2 and describe our sample and data in Section 3. Section 4 examines
the relation between recommendation levels and the degree of IB or brokerage
conflict faced by analysts. Section 5 analyzes how conflicts are related to the
response of stock prices or trading volumes to recommendation revisions. Section

4 In a companion paper (Agrawal and Chen 2005), we find that analysts appear to respond to
conflicts when making long-term earnings growth projections but not short-term earnings forecasts.
This finding is consistent with the idea that, with short-term forecasts, analysts worry about their
deception being revealed with the next quarterly earnings release, but they have greater leeway with
long-term forecasts. We also find that the frequency of forecast revisions is positively related to the
magnitude of brokerage conflicts, and several tests suggest that analysts’ trade generation incentives
impair the quality of stock research.
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6 investigates the relation between conflicts and the investment performance of
recommendation revisions. Section 7 presents our results for the late-1990s stock
bubble and postbubble periods, and Section 8 concludes.

2. Issues and Hypotheses

Investment banking activity is a potential source of analyst conflict that has
received widespread attention in the financial media (for example, Gasparino
2002; Maremont and Bray 2004) as well as the academic literature (for example,
Lin and McNichols 1998; Michaely and Womack 1999). When IB business is an
important source of revenue for a securities firm, a stock analyst employed by
the firm often faces pressure to inflate his or her recommendations. This pressure
is due to the fact that the firm would like to sell IB services to a company that
the analyst tracks.5 The company, in turn, would like the analyst to support its
stock with a favorable opinion. Thus, we expect that the more critical is IB
revenue to an analyst’s employer, the greater the incentives an analyst faces to
issue optimistic recommendations.6

Analysts also face a potential conflict with their employers’ brokerage busi-
nesses. Here, the pressure on analysts originates not from the companies that
they follow but from within their employing firms. Brokerage business generates
a large portion of most securities firms’ revenues, and analyst compensation
schemes are typically related explicitly or implicitly to trading commissions. Thus,
analysts have incentives to increase trading volumes in both directions (that is,
buys and sells). Given the many institutional constraints that make short sales
relatively costly, many more investors participate in stock purchases than in stock
sales.7 Indeed, it is mostly existing shareholders of a stock who sell. This asym-
metry between purchases and sales implies that the more important brokerage
business is to an analyst’s employer, the more pressure the analyst faces to be
bullish when issuing recommendations.

Analysts who respond to the conflicts they face by issuing blatantly misleading
stock recommendations can develop bad reputations that reduce their labor
income and hurt their careers.8 Stock recommendations, however, are not as
easily evaluated as other outputs of analysts’ research, such as 12-month price
targets or quarterly earnings forecasts, which can be judged against public, near-

5 Throughout this article, we refer to an analyst’s employer as a “firm” and a company followed
by an analyst as a “company.”

6 Ljungqvist, Marston, and Wilhelm (2006, forthcoming) find that, while optimistic recommen-
dations do not help the analyst’s firm win the lead underwriter or comanager positions in general,
they help the firm win the comanager position in deals in which the lead underwriter is a commercial
bank.

7 Numerous regulations in the United States increase the cost of selling shares short (see, for
example, Dechow et al. 2001). Therefore, the vast majority of stock sales are regular sales rather than
short sales. For example, over the 1994–2001 period, short sales comprised only about 10 percent
of the annual New York Stock Exchange trading volume (New York Stock Exchange 2002).

8 See Jackson (2005) for a theoretical model showing that analysts’ concerns about their reputations
can reduce optimistic biases arising from brokerage business.
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term realizations. So it is not clear whether analysts’ career concerns can com-
pletely prevent them from responding to pressures to generate IB or brokerage
business.

The relation between conflict severity and the short-term (2- or 3-day) stock
price impact of a recommendation should depend on whether investors react
to the opinion rationally or naively.9 Under the rational discounting hypothesis,
the relation should be asymmetric for upgrades and downgrades. For upgrades,
the stock price response should be negatively related to the degree of conflict.
This implication arises because analysts who face greater pressure from IB or
brokerage business are likely to be more bullish in their recommendations, and
rational investors should discount an analyst’s optimism more heavily. For down-
grades, however, the story is different. When an analyst downgrades a stock
despite facing large conflicts, rational investors should find the negative opinion
more convincing and should be more likely to revalue the stock accordingly.
This implies that the short-term stock price response to a downgrade should be
negatively related to the degree of conflict.

The rational discounting hypothesis also predicts cross-sectional relations be-
tween conflict severity and the short-term trading volume responses to rec-
ommendations. As Kim and Verrecchia (1991) demonstrate in a rational ex-
pectations model of trading, the more precise a piece of news, the more
individuals will revise their prior beliefs and, hence, the more trading that will
result. In the present context, investor rationality implies that an upgrade by a
highly conflicted analyst represents less precise news to investors, and so such
a revision should be followed by a relatively small abnormal volume. But when
an analyst downgrades a stock despite a substantial conflict, the signal is regarded
as being more precise, and thus the downgrade should lead to relatively large
abnormal trading.

By contrast, under the naive investor hypothesis, investors are largely ignorant
of the distortive pressures that analysts face and accept analysts’ recommenda-
tions at face value. This implies that there should be no relation between conflict
severity and the short-term response of either stock prices or trading volume to
recommendation revisions. Furthermore, the absence of a systematic relation
should hold true for both upgrades and downgrades.

What are the implications of the two hypotheses for the medium-term (3- to
12-month) investment performance of analysts’ recommendations? Under the
rational discounting hypothesis, there should be no systematic relation between
the magnitude of conflicts faced by an analyst and the performance of his or
her stock recommendations: the market correctly anticipates the potential dis-
tortions up front and accordingly adjusts its response. But the naive investor
hypothesis predicts that performance should be negatively related to conflict

9 This framework follows Kroszner and Rajan (1994) and Gompers and Lerner (1999), who analyze
the conflicts that a bank faces in underwriting securities of a company when the bank owns a (debt
or equity) stake in it.
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severity for both upgrades and downgrades. That is, investors ignore analysts’
conflicts up front and pay for their ignorance later.

3. Sample and Data

3.1. Sample

Our sample of stock recommendations comes from the Institutional Brokers
Estimate System (I/B/E/S) U.S. Detail Recommendations History file. This file
contains data on newly issued recommendations as well as revisions and reit-
erations of existing recommendations made by individual analysts over the period
1993–2003. Although the exact wording of recommendations can vary consid-
erably across brokerage houses, I/B/E/S classifies all recommendations into five
categories ranging from strong buy to strong sell. We rely on the I/B/E/S clas-
sification and encode recommendations on a numerical scale from 5 (strong
buy) to 1 (strong sell).

Since we are primarily interested in examining how the nature and conse-
quences of analysts’ recommendations are related to IB or brokerage business,
we require measures of the importance of these business lines to analysts’ em-
ployers. Under U.S. law, all registered broker-dealer firms must file audited
annual financial statements with the Securities and Exchange Commission (SEC)
in x-17a-5 filings.10 These filings contain information on broker-dealer firms’
principal sources of revenue, broken down into revenue from IB, brokerage
commissions, and all other businesses (such as asset management and proprietary
trading). We use these filings to obtain various financial data, including data on
our key explanatory variables: the fractions of total brokerage house revenues
from IB and from brokerage commissions. Beginning with the names of analyst
employers contained in the I/B/E/S Broker Translation file,11 we search for all
available revenue information in x-17a-5 filings from 1994 to 2003.12 For publicly
traded broker-dealer firms, we also use 10-K annual report filings over the sample
period to gather information on revenue breakdowns, if necessary. We thus obtain
annual data from 1994 to 2003 on IB revenue, brokerage revenue, and other
revenue for 188 privately held and 44 publicly traded brokerage houses.13 For
each brokerage house, we match recommendations to the latest broker-year
revenue data preceding the recommendation date. Over the sample period, we

10 The Securities Exchange Act, sections 17(a)–17(e), requires these filings. We accessed them from
Thomson Financial’s Global Access database and the Securities and Exchange Commission’s (SEC’s)
public reading room in Washington, D.C.

11 We use the file supplied directly by the Institutional Brokers Estimate System (I/B/E/S) on CD-
ROM. This file does not recode the name of an acquired brokerage firm to that of its acquirer for
years before the merger.

12 The electronic availability of x-17a-5 filings is very limited prior to 1994, the year the SEC first
mandated electronic form filing. Hence, we do not search for revenue information prior to 1994.

13 We exclude a small number of firm-years in which the total revenue is negative (for example,
because of losses from proprietary trading).
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are able to match in this fashion 110,493 I/B/E/S recommendations issued by
4,089 analysts.

All broker-dealer firms are required to publicly disclose their balance sheets
as part of their x-17a-5 filings. But a private broker-dealer firm can withhold
the public disclosure of its income statement, which contains the revenue break-
down information needed for this study, if the SEC deems that such disclosure
would harm the firm’s competitive position. Thus, our sample of private se-
curities firms is limited to broker-dealers that disclose their revenue breakdowns
in x-17a-5 filings. We examine whether this selection bias affects our main results
by separately analyzing the subsample of publicly traded securities firms, for
which public disclosure of annual revenue information is mandatory. Our find-
ings do not appear to be affected by this selection bias. All of our results for
the subsample of publicly traded securities firms are qualitatively similar to the
results for the full sample reported in the article. In the Appendix, we describe
the characteristics of disclosing and nondisclosing private securities firms, shed
some light on the firms’ income statement disclosure decisions, and use a se-
lectivity-corrected probit model to examine whether the resulting selection bias
can explain analysts’ response to conflicts in these private firms. We find no
evidence that selection bias affects our results for these firms.

3.2. Characteristics of Analysts, Their Employers, and Companies Followed

We next measure characteristics of analysts, their employers, and the com-
panies they cover. Prior research (for example, Clement 1999; Jacob, Lys, and
Neale 1999) finds that analysts’ experience and workloads affect the accuracy
and credibility of their research. Using the I/B/E/S Detail History files, we measure
an analyst’s experience and workloads in terms of all research activity reported
in I/B/E/S, including stock recommendations, quarterly and annual earnings-
per-share forecasts, and long-term earnings growth forecasts. We measure general
research experience as the number of days since an analyst first issued research
on any company in the I/B/E/S database and company-specific research expe-
rience as the number of days since an analyst first issued research on a particular
company. We measure an analyst’s workload as the number of different com-
panies or the number of different four-digit I/B/E/S sector industry groups
(S/I/Gs)14 for which the analyst issued research in a given calendar year.

The amount of resources devoted to investment research within brokerage
houses also affects the quality of analysts’ research (Clement 1999). Larger houses
have access to better technology, information, and support staff. Accordingly,
we use three measures of brokerage house size: the number of analysts issuing
stock recommendations for a brokerage house over the course of a calendar year,
book value of total assets, and net sales. All of our subsequent results are qual-

14 The I/B/E/S sector industry group numbers are six-digit codes that provide information on the
industry sectors and subsectors for companies in the I/B/E/S database. We use the first four digits,
which correspond to broad industry groupings.
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Table 1

Revenue Sources (%) of Analysts’ Employers

Recommendation Level

Investment
Banking

Brokerage
Commission

Sample
SizeMean Median Mean Median

5 (Strong buy) 13.94 11.81 29.87 24.09 28,901
4 (Buy) 13.81 11.21 26.68 17.22 37,478
3 (Hold) 12.68 11.13 28.44 24.07 37,883
2 (Sell) 11.61 10.55 23.13 16.12 4,875
1 (Strong sell) 16.27 14.90 33.44 24.95 1,356
p-Value (4 and 5) versus (1 and 2) .0000 .0000 .0000 .0023

Note. Shown are the percentages of analyst employer revenues from investment banking and brokerage
commissions, by recommendation level. Data are for 110,493 stock recommendations and are drawn from
the Institutional Brokers Estimate System U.S. Detail Recommendations History file for 1994–2003.

itatively similar under each of the three size measures. To save space, we report
results only of tests based on the first size measure.

To capture the degree to which investors believe that individual analysts have
skill in providing timely and accurate research, we use two measures of analysts’
reputation. The first is based on Institutional Investor (II) magazine’s All-America
Research Team designation. Each year around October 15, II mails an issue to
subscribers that lists the names of analysts who receive the most votes in a poll
of institutional money managers. About 300–400 analysts are identified. We
construct a variable that indicates, for each recommendation revision, whether
the recommending analyst was named to the first, second, third, or honorable
mention team in the latest annual survey. As a complementary, objective measure
of analysts’ reputation, we use a variable based on the Wall Street Journal’s (WSJ’s)
annual All-Star Analysts Survey. The WSJ All-Star Analysts are determined by
an explicit set of criteria relating to past stock-picking performance and fore-
casting accuracy.15 The survey covers about 50 industries annually and names
the top five stock pickers and top five earnings forecasters in each industry.16

Tables 1 and 2 report summary data on the characteristics of our sample. In
Table 1, both the mean and the median percentages of analyst employer revenues
derived from IB decline monotonically over the first four recommendation levels,
but these values are the highest for strong sell recommendations. Similarly, it is
the brokerage firms issuing strong sell recommendations that generally derive

15 We recognize that the performance metrics used in the Wall Street Journal (WSJ) All-Star Analysts
Survey are public information and can, in principle, be replicated by investors. However, to the
extent that computing and evaluating analysts’ performance is a costly activity, being named an All-
Star Analyst can still affect an analyst’s reputation and credibility.

16 Since the I/B/E/S Broker Translation File provides only analysts’ last names and first initials, in
some instances it is not possible to ascertain from the I/B/E/S data alone whether an analyst in our
sample was named to the Institutional Investor (II) or WSJ team. For these cases, we determine team
membership of analysts from NASD BrokerCheck, an online database (http://www.nasd.com, accessed
October 2004) that provides the full names of registered securities professionals as well as their
employment and registration histories for the past 10 years. The database also keeps track of analysts’
name changes (such as those resulting from marriage).
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Table 2

Characteristics of Analysts, Firms, and Companies Followed

Characteristic Mean Median SD
Sample

Size

Investment banking revenue (%) 13.60 11.25 11.93 94,892
Brokerage commission revenue (%) 28.74 24.07 24.75 94,892
Analyst’s company-specific experience (years) 2.42 1.20 3.29 85,531
Analyst’s general experience (years) 6.41 4.90 5.32 85,531
Analysts employed by a firm 86.34 60 79.73 94,618
Companies followed by an analyst 17.24 15 12.93 84,016
Four-digit I/B/E/S S/I/Gs followed by an

analyst 3.05 3 1.90 84,014
Institutional Investor All-America stock picker .005 0 .07 85,531
Institutional Investor All-America Research

Team member .035 0 .18 85,531
Wall Street Journal All-Star stock picker .018 0 .13 85,531
Wall Street Journal All-Star Analyst .136 0 .34 85,531
Market capitalization ($ millions) 8,804.46 1,367.22 27,758.81 81,333
Analyst following 9.14 7 6.88 92,869

Note. Data are for 94,892 recommendation revisions and are drawn from the Institutional Brokers Estimate
System (I/B/E/S) U.S. Detail Recommendations History file for 1994–2003. Recommendation revisions
include recommendation changes as well as initiations, resumptions, and discontinuations of coverage.
Analysts’ experience is measured from all analyst research activity reported in I/B/E/S, including earnings-
per-share forecasts, long-term earnings growth forecasts, and stock recommendations. An analyst is con-
sidered to be a top stock picker or team member if he or she appeared in the relevant portion of the most
recent analyst survey by Institutional Investor or the Wall Street Journal at the time of a recommendation
revision. Market capitalization is measured 12 months before the end of the current month, and analyst
following is measured on the basis of stock recommendation coverage. Market capitalization values are
inflation adjusted (with Consumer Price Index numbers and with 2003 as the base year). S/I/G p sector
industry group.

the highest percentage of their total revenues from brokerage commissions. No-
tably, in each of the five categories, the mean percentage of revenue from com-
missions is about twice as large as the mean percentage of revenue from IB. This
fact underscores the importance of trading commissions as a source of revenue
for many securities firms. The last column shows that about 95 percent of the
recommendations in the sample are at levels 5 (strong buy), 4 (buy), or 3 (hold).
Levels 1 (strong sell) and 2 (sell) represent only about 1 percent and 4 percent
of all recommendations, respectively.

The data in Table 2 provide a flavor of our sample of analysts and their
employers. As noted by Hong, Kubik, and Solomon (2000), careers as analysts
tend to be relatively short. The median recommendation is made by an analyst
with under 5 years of experience, of which just over a year was spent following
a given stock. Stock analysts tend to be highly specialized, following a handful
of companies in a few industries. The median recommendation is made by an
analyst following 15 companies in three industries who works for a securities
firm employing 60 analysts. Being named as an All-America Research Team
member by II is a rare honor, received by under 5 percent of all analysts in our
sample. Finally, the typical company followed is large, with mean (median)
market capitalization of about $8.8 billion ($1.4 billion) in inflation-adjusted
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2003 dollars. Over the time span of a year, a company is tracked by a mean
(median) of 9.1 (7) analysts.

4. Conflicts and the Levels of Analyst Recommendations
Net of the Consensus

In this section, we examine whether the level of an analyst’s stock recom-
mendation net of the consensus (that is, median) recommendation level is related
to the conflicts that he or she faces. We start by ascertaining the level of the
outstanding recommendation on each stock by each analyst following it at the
end of each quarter (March, June, September, December) from 1995 through
2003. An analyst’s recommendation on a stock is included only if it is newly
issued, reiterated, or revised in the preceding 12 months.

We estimate a regression explaining individual analysts’ net stock recommen-
dation levels at the end of a quarter (which is the recommendation level minus
the median recommendation level across all analysts following a stock during
the quarter).17 The regression pools observations across analysts, stocks, and
quarters and includes our two main explanatory variables: the percentage of an
analyst employer’s total revenues from IB and the percentage from brokerage
commissions. Following Jegadeesh et al. (2004) and Kadan et al. (forthcoming),
who find that momentum is an important determinant of analysts’ recommen-
dations, we control for the prior 6-month stock return.

The regression also controls for other factors that can affect the degree of
analysts’ optimism, such as the size of the company followed and the resources,
reputation, experience, and workload of an analyst. As a measure of the resources
available to an analyst, a dummy variable is used for a large brokerage house,
and it equals one if the firm ranks in the top quartile of all houses in terms of
the number of analysts employed during the year. The size of the company
followed is measured by the natural logarithm of its market capitalization, mea-
sured 12 months before the end of the month. We measure an analyst’s reputation
by dummy variables that equal one if the recommending analyst was named in
the most recent year as an All-America Research Team member by II or as an
All-Star Analyst by the WSJ. An analyst’s company-specific research experience
is measured by the natural logarithm of one plus the number of days an analyst
has been producing research (including earnings-per-share forecasts, long-term
growth forecasts, or stock recommendations) on the company. We measure an
analyst’s workload by the natural logarithm of one plus the number of companies
for which he or she produces forecasts or recommendations in the current year.

Finally, we control for industry and time period effects by adding dummy
variables for I/B/E/S two-digit S/I/G industries and for each calendar quarter
(March 1995, June 1995, and so forth). Since net recommendation levels can

17 To ensure meaningful variation in the dependent variable, we omit stocks followed by only one
analyst in a quarter.
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Table 3

Ordered Probit Analysis of Recommendation Levels Net of the Consensus

Explanatory Variable Coefficient z-Statistic

Investment banking revenue (%) .4167 17.35
Brokerage commission revenue (%) .0363 3.00
Prior 6-month stock return �.0068 �2.89
Large brokerage house dummy �.0639 �8.60
Company size .0038 2.89
Institutional Investor All-America Research Team dummy .0032 .15
Wall Street Journal All-Star Analyst dummy �.0196 �2.23
Company-specific research experience .0012 1.42
Number of companies followed .0070 4.64

Note. The results are from ordered probit regressions explaining individual analysts’ stock recommendation
levels net of the consensus (that is, median) recommendation level at the end of each quarter (March,
June, September, December) for 1995–2003. Observations are excluded if the analyst issued no new or
revised recommendation in the preceding 12 months. The regression includes observations pooled across
analysts, stocks, and quarters. Data on recommendations are drawn from the Institutional Brokers Estimate
System (I/B/E/S) U.S. Detail Recommendations History file for 1994–2003. Investment banking or brokerage
commission revenue refer to the percentage of the brokerage firm’s total revenues derived from investment
banking or brokerage commissions. The large brokerage house dummy is an indicator variable that equals
one if a brokerage house is in the top quartile of all houses, based on the number of analysts issuing stock
recommendations listed in I/B/E/S in a given calendar year. Company size is the natural logarithm of the
market capitalization of the company followed, measured 12 months prior to the end of the current month.
The Institutional Investor All-America Research Team and Wall Street Journal All-Star Analyst dummies are
indicator variables that equal one if the recommending analyst was listed as an All-America Research Team
member or All-Star Analyst in the most recent analyst ranking. Company-specific research experience is
the natural log of one plus the number of days that an analyst has been issuing I/B/E/S research on a
company. Number of companies followed equals the natural log of one plus the number of companies
followed by an analyst in the current calendar year. The regression includes dummy variables for two-digit
I/B/E/S sector industry group industries and for calendar quarters. Test statistics are based on a robust
variance estimator. The number of observations is 213,011; the p-value of the x2 test is !.0001.

take ordered values from �4 (strongly pessimistic) to 4 (strongly optimistic) in
increments of .5, we estimate the regression as an ordered probit model.18 The
Z-statistics are based on a robust (Huber-White sandwich) variance estimator.

Table 3 shows the regression estimate. The coefficients of IB revenue percentage
and commission revenue percentage are both positive. This finding implies that
greater conflicts with IB and brokerage businesses lead an analyst to issue a
higher recommendation on a stock relative to the consensus. Stocks followed
by busier analysts and stocks of larger companies receive higher recommenda-
tions relative to the consensus. Stocks that experience a price run-up over the
prior 6 months, stocks followed by analysts at large brokerage houses, and stocks
followed by WSJ All-Star Analysts all receive lower recommendations relative to
the consensus. All of these relations are highly statistically significant.

To provide a sense of the magnitude of the main effects of interest, we show
in Table 4 the derivatives of the probability of each net recommendation level

18 Notice that recommendation levels can take integer values from 1 to 5, and the median rec-
ommendation can take values from 1 to 5 in increments of .5. See Greene (2003) for a detailed
exposition of the ordered probit model.
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with respect to IB revenue and commission revenue percentages.19 Thus, for
example, a 1-standard-deviation increase in IB revenue percentage increases the
probability of an optimistic recommendation (that is, a net recommendation
level greater than zero) by ..1193 # (.0325 � .0671 � . . . � .0003) p .0151
Compared to the unconditional probability of an optimistic recommendation
by an analyst, this represents an increase of about 5.9 percent ( ). The.0151/.2575
effect of a change in commission revenue percentage is much smaller. A 1-
standard-deviation increase in commission revenue percentage increases the
probability of an optimistic recommendation by , or.2475 # .01105 p .0027
about 1 percent ( ) of the unconditional probability. Thus, despite.0027/.2575
possible concerns about a loss of reputation, analysts seem to respond to conflicts
of interest, particularly those stemming from IB.

5. Conflicts and Investor Response to Recommendation Revisions

5.1 Stock Price Response

This section examines whether an analyst’s credibility with investors is related
to the degree of conflict faced. We interpret the reaction of stock prices to a
recommendation revision as an indication of an analyst’s credibility. Our analysis
focuses on revisions in recommendation levels, rather than on recommendation
levels per se, because revisions are discrete events that are likely to be salient for
investors, and previous research finds that revisions have significant information
content (see, for example, Womack 1996; Jegadeesh et al. 2004). To capture the
effects of the most commonly observed and economically important types of
revisions, we structure our tests around four basic categories: added to strong
buy, added to buy or strong buy, dropped from strong buy, and dropped from
buy or strong buy.20 These four categories are defined to include initiations,
resumptions, and discontinuations of coverage because such events also reflect
analysts’ positive or negative views about a company.21 Thus, for example, we
consider a stock to be added to strong buy under two scenarios: (a) the rec-
ommendation level is raised to strong buy from a lower level or (b) coverage is

19 Notice that, for each explanatory variable, these derivatives sum to zero across all the net
recommendation levels.

20 Our analysis focuses on these four types of revisions instead of the other four (added to strong
sell, and so forth) because, as shown in Table 1, sell and strong sell recommendations are quite rare.
But note that dropped-from-buy and dropped-from-buy-or-strong-buy revisions can entail move-
ment to the sell or strong sell category.

21 We use the I/B/E/S Stopped Recommendations file to determine instances in which a brokerage
firm discontinued coverage of a company. This file contains numerous cases in which an analyst
stops coverage of a stock only to issue a new recommendation a month or two later. Conversations
with I/B/E/S representatives indicate that such events likely represent pauses in coverage due to
company quiet periods or analysts’ reassignments within a brokerage house. We define a stopped
coverage event to be a true stoppage only if the analyst does not issue a recommendation on the
stock over the subsequent 6 months.

Appendix B 
Workpaper UIF-8 

Page 14 of 35



Analyst Conflicts 517

initiated or resumed at the level of strong buy.22 Defining revisions in this fashion
yields a sample of 94,892 recommendation revisions made over the 1994–2003
period.

5.1.1. Average Response

We compute the abnormal return on an upgraded or downgraded stock over
day t as the return (including dividends) on the stock minus the return on the
Center for Research in Security Prices equal-weighted market portfolio of New
York Stock Exchange (NYSE), American Stock Exchange, and NASDAQ stocks.
The cumulative abnormal return (CAR) on the stock over days t1 to t2 relative
to the revision date (day 0) is measured as the sum of the abnormal returns
over those days. Table 5 shows mean and median CARs for three windows: days
�1 to 0, �1 to 1, and �5 to 5. The t-statistics for the difference of the mean
abnormal returns from zero are computed as in Brown and Warner (1985) and
are shown in parentheses. The p-values for the Wilcoxon test are reported in
parentheses with the medians.

It is clear from Table 5 that recommendation revisions have large effects on
stock prices. For example, when a stock is added to the strong-buy list, it ex-
periences a mean abnormal return of about 2 percent over the 2-day revision
period. Downgrades have even larger effects on stock prices than do upgrades.
Strikingly, the 2-day mean abnormal return around the dropped-from-strong-
buy list is �4 percent. Median values are consistently smaller in magnitude than
are means, and this finding indicates that some revisions lead to price reactions
of a very large magnitude. Mean and median 2-day abnormal returns are sta-
tistically different from zero for all four groups of forecast revisions. The mag-
nitudes of abnormal returns are somewhat larger over the 3-day and 11-day
windows than over the 2-day window. Overall, these returns are consistent with
those found by prior research that examines the average stock price impact of
recommendation revisions (for example, Womack 1996; Jegadeesh et al. 2004).

5.1.2. Cross-Sectional Analysis

Table 6 contains cross-sectional regressions of stock price reactions to rec-
ommendation revisions over days �1 to 1. The main explanatory variables of
interest in these regressions are our revenue-based measures of the magnitudes
of IB and brokerage conflicts. We include controls for the size of an analyst’s
employer, the size of the company followed, and measures of an analyst’s rep-
utation, experience, and workload.23 We estimate a separate regression for each

22 Note that the definitions of our four recommendation revision groups imply that stocks can be
added to a group more than once on a given day. Nonetheless, excluding days on which a stock
experiences multiple revisions does not change any of our qualitative results.

23 Prior research finds that analysts who have more experience, carry lower workloads, or are
employed by larger firms tend to generate more precise research (see, for example, Clement 1999;
Jacob, Lys, and Neale 1999; Mikhail, Walther, and Willis 1997). In addition, more reputed analysts
tend to generate timelier and more accurate research (see, for example, Stickel 1992; Hong and
Kubik 2003). We expect such analysts to be more influential with investors.
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of the four groups of recommendation revisions. The t-statistics based on a
robust variance estimator are reported in parentheses.

The coefficient on IB revenue percentage is statistically significantly negative
for both upgrades and downgrades. The coefficient on brokerage commission
revenue percentage is also negative in all four regressions; it is statistically sig-
nificant in all cases, except for the dropped-from-strong-buy revisions.24 Col-
lectively, these results favor the rational discounting hypothesis over the naive
investor hypothesis. The magnitudes of these effects are nontrivial. For instance,
a 1-standard-deviation increase in IB revenue percentage leads to a change of
about �.31 (�.42) percentage points in the 3-day abnormal return around the
move to (from) a strong buy recommendation. Similarly, a 1-standard-deviation
increase in brokerage commission revenue percentage leads to a change of about
�.37 (�.22) percentage points in the corresponding abnormal return around
the move to (from) a buy or strong buy recommendation.25

The results for control variables are also noteworthy. The dummy variable for
a large analyst employer is positively (negatively) related to the market reaction
to upgrades (downgrades). This finding is consistent with the idea that revisions
by analysts employed at larger brokerage houses (which tend to be more rep-
utable) have more credibility with investors. The size of the company followed
is negatively (positively) related to the market reaction to upgrades (downgrades),
which is consistent with the notion that, for larger companies, an analyst’s
recommendation competes with more alternative sources of information and
advice.

Revisions by II All-America Research Team analysts are positively (negatively)
related to the stock price reaction to upgrades (downgrades), which suggests that
they wield more influence with investors. This is a notable finding; we are
unaware of previous work documenting a relation between an analyst’s repu-
tation and the stock price reaction to both upgrades and downgrades. As the
coefficient on the WSJ All-Star Analyst dummy indicates, however, being des-
ignated as a WSJ All-Star Analyst does not seem to enhance the credibility of
an analyst’s recommendations.26 The absence of an effect here is somewhat

24 These and all subsequent regression results in this article are qualitatively similar when we
winsorize the dependent variable at the first and ninety-ninth percentiles of its distribution.

25 For each group of revisions (such as added to strong buy), we also estimate the regression after
excluding similar revision events that a stock experiences within 3 days of a given revision event.
These results are qualitatively similar to those reported in Tables 6 and 8. We also examine the
possibility that investors perceived the conflicts to be more severe, and hence discounted them more,
in securities firms that were charged by regulators (that is, the 10 firms that were part of the global
analyst settlement) than in other firms. We do this by interacting both investment banking (IB)
revenue percentage and brokerage commission revenue percentage variables in the regression with
binary (0, 1) dummy variables for securities firms that are part of the global analyst settlement and
firms that are not. We find no significant differences between the two groups of firms in their
coefficients on IB revenue percentage and commission revenue percentage.

26 Although II All-America Research Team and WSJ All-Star Analyst dummies both measure aspects
of an analyst’s reputation, they are not highly correlated. The correlation coefficient is .14 across all
upgrades and .13 across all downgrades.
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surprising given that the WSJ has a much broader readership base than that of
II. One explanation is that II analyst rankings are based on an opinion poll of
money managers, who control substantial assets and therefore directly affect
stock prices, while WSJ rankings are based on strictly quantitative measures of
analysts’ past stock-picking or forecasting performance.

The market reaction to upgrades is positively related to an analyst’s company-
specific research experience. This finding suggests that more experienced analysts
tend to be more influential with investors. But the reaction to downgrades is
also positively related to analysts’ experience. Finally, the stock price reaction to
upgrades is negatively related to analysts’ workload. This finding suggests that
busier analysts’ opinions tend to get discounted by the market. All of these
relations are statistically significant.

5.2. Response of Trading Volume

In this section, we measure analysts’ credibility via changes in the volume of
trade around recommendation revisions.27 Revisions of analysts’ recommenda-
tions can affect trading volumes by inducing investors to rebalance their port-
folios to reflect updated beliefs.

5.2.1. Average Response

We compute the abnormal volume for a trading day t as the mean-adjusted
share turnover for stock i:28

e p v � v , (1)it it i

where vit is the trading volume of stock i over day t divided by common shares
outstanding on day t and vi is the mean of vit over days �35 to �6.

The cumulative abnormal volume (CAV) for stock i over days t1 to t2 is
measured in the following way:

t2

iCAV t ,t p e . (2)�1 2 it
tpt1

Table 7 shows mean and median CAV values over three windows surrounding
revisions in analyst stock recommendations. Over the 2-day revision period, the
mean abnormal volume is positive for both upgrades and downgrades, but its
magnitude is substantially larger for downgrades. The move to (from) the strong-
buy list increases a stock’s trading volume by a mean of about .9 percent (2.6
percent) of the outstanding shares, compared to a normal day’s volume. For
longer windows, the mean abnormal volumes are substantially higher for down-

27 Many prior studies have used trading volume to examine investors’ response to informational
events (see, for example, Shleifer 1986; Jain 1988; Jarrell and Poulsen 1989; Meulbroek 1992; Sanders
and Zdanowicz 1992).

28 This approach has been used in a number of prior studies (for example, Shleifer 1986; Vijh
1994; Michaely and Vila 1996).
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Analyst Conflicts 523

grades. The median values are lower than the mean values. Each mean and
median abnormal volume is statistically greater than zero, with a p-value below
.01. Clearly, revisions of stock recommendations by analysts generate trading.

5.2.2. Cross-Sectional Analysis

Table 8 presents cross-sectional regressions explaining CAVs over days �1 to
1 surrounding the recommendation revisions. The explanatory variables in the
regressions are the same as in regressions of CARs in Section 5.1.2. The results
provide strong support for the rational discounting hypothesis. The coefficients
on both the IB revenue percentage and commission revenue percentage variables
are generally statistically significant and negative (positive) for both groups of
upgrades (downgrades). The magnitudes of these effects are nontrivial. For ex-
ample, a 1-standard-deviation increase in IB revenue percentage leads to a change
in the 3-day abnormal volume around the addition (omission) of a stock to
(from) the strong-buy list of about �.12 percent (.36 percent) of the outstanding
shares; a corresponding change in the commission revenue percentage results in
a change in the abnormal volume of about �.15 percent (.22 percent).

Recommendation revisions by larger brokerage houses generate more trading.
The abnormal volume is also larger for revisions involving smaller companies.
Revisions by II All-America Research Team members generate statistically sig-
nificantly more abnormal volume for the dropped from buy or strong-buy group.
Upgrades (downgrades) by more experienced analysts result in larger (smaller)
abnormal volumes, and upgrades by busier analysts are less credible.

6. Conflicts and the Performance of Recommendation Revisions

We next consider the investment performance of analysts’ recommendation
revisions over periods of up to 12 months. Here, the choice of the benchmark
used to compute abnormal returns is somewhat more important than it is in
Section 5.1, where we measure abnormal returns over a few days around the
revision. But the results here are likely to be less sensitive to the benchmark
employed than are those in studies of long-run stock performance, where the
time period of interest can be as long as 5–10 years (see, for example, Agrawal,
Jaffe, and Mandelker 1992; Agrawal and Jaffe 2003).

6.1. Average Performance

We use an approach similar to Barber, Lehavy, and Trueman (2007). To eval-
uate the performance of stocks over a given window, say, months 1–12 following
the month of their inclusion (month 0) in a given group of revisions such as
the added-to-strong-buy list, we form a portfolio p that initially invests $1 in
each recommendation. Each recommended stock remains in the portfolio until
month 12 or the month that the stock is either downgraded or dropped from
coverage by the securities firm, whichever is earlier. If multiple securities firms
recommend a stock in a given month, the stock appears multiple times in the
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portfolio that month, once for each securities firm with a strong buy recom-
mendation. The portfolio return for calendar month t is given by

n nt t

R p x # R x , (3)� �pt it it itZ
ip1 ip1

where Rit is the month t return on recommendation i, xit is one plus the com-
pound return on the recommendation from month 1 to month (that is,t � 1
xit equals one for a stock that was recommended in month t), and nt is the
number of recommendations in the portfolio. This calculation yields a time
series of monthly returns for portfolio p.

We compute the abnormal performance of portfolio p as the estimate of the
intercept term ap from the Fama and French (1993) three-factor model. Ac-
cordingly, we estimate the following time-series regression for portfolio p:

R � R p a � b (R � R ) � b SMB � b HML � � ,pt ft p 1p mt ft 2p t 3p t pt

t p January 1994 to December 2003, (4)

where Rf is the risk-free rate, Rm is the return on the value-weighted market
index, SMB equals the monthly return on a portfolio of small firms minus the
return on a portfolio of big firms, and HML is the monthly return on a portfolio
of firms with high book-to-market ratio minus the return on a portfolio of firms
with low book-to-market ratio. The error term in the regression is denoted �.
The time series of monthly returns on , SMB, and HML are obtainedR � Rm f

from Kenneth French’s Web site.29 We repeat this procedure for each time window
of interest, such as months 1–3, and for each group of revisions, such as the
dropped-from-strong-buy list.

Table 9 shows the performance of analysts’ recommendation revisions. Over
the period of 3 months following the month of recommendation revision, the
average abnormal returns for upgrades are positive, and the returns for down-
grades are negative. The magnitudes of these returns are nontrivial. For example,
the addition of a stock to the strong-buy list has an abnormal monthly return
of about .875 percent, or about 2.62 percent over the 3-month period. The
pattern is generally similar over longer windows. For example, over months
1–12, the abnormal monthly return for the added-to-strong-buy list is .679
percent, or about 8.15 percent over the 12-month period. The abnormal returns
are significantly different from zero for upgrades in all cases; they are statistically
insignificant for downgrades in all cases except one.

29 Kenneth R. French, Fama/French Factors (file F-F_Research_Data_Factors.zip at http://mba
.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html).
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Table 9

Medium-Term Investment Performance of Recommendation Revisions

Portfolio

Months 1–3 Months 1–6 Months 1–12

Abnormal
Monthly
Return

(%) t-Statistic

Abnormal
Monthly
Return

(%) t-Statistic

Abnormal
Monthly
Return

(%) t-Statistic

Added to strong buy .875 6.12** .758 6.12** .679 5.70**
Added to buy or strong buy .586 4.49** .511 4.82** .503 5.38**
Dropped from buy or strong buy �.361 �1.60 �.260 �1.28 �.072 �.44
Dropped from strong buy �.367 �1.58 �.395 �2.00* �.231 �1.49

Note. Abnormal returns are reported for three event windows relative to the month of revision (month
0) and are computed using an approach similar to that in Barber, Lehavy, and Trueman (2007). The
abnormal return is the estimated intercept from a time-series regression of 114 monthly portfolio returns
using the Fama and French (1993) three-factor model.

* Statistically significant at the 5% level in two-tailed tests.
** Statistically significant at the 1% level in two-tailed tests.

6.2. Cross-Sectional Analysis

Table 10 shows the results of a regression similar to that in Section 5.1.2,
except that the dependent variable here is the average monthly abnormal return
for a firm over months 1–12 following the month of a recommendation revision.
We compute this abnormal return by estimating a time-series regression similar
to that in equation (4) over months 1–12 for each stock in a sample of rec-
ommendation revisions. The intercept from this regression is our estimate of
the performance of the recommendation revision. Observations involving rec-
ommendation revisions on a stock that occur within 12 months of an earlier
revision are omitted from each regression.30

In each regression result reported in Table 10, the coefficients of IB revenue
percentage and commission revenue percentage are not statistically significantly
different from zero. These results favor the rational discounting hypothesis, at
least for the marginal investor. The performance of both groups of recommen-
dation upgrades is negatively related to company size; the performance of one
group of downgrades is positively related to the dummy variable for WSJ All-
Star Analysts. None of the other variables is statistically significant.

7. Bubble versus Postbubble Periods

We next exploit the fact that our sample spans both the late-1990s U.S. stock
bubble and a postbubble period. During the bubble period, initial public offer-
ings, merger activities, and stock prices were near record highs, and media
attention was focused on analysts’ pronouncements. We therefore examine
whether analysts’ behavior and investors’ responses to analysts’ recommendations
differed during the bubble and postbubble periods. Given the euphoria on Wall

30 The results are qualitatively similar when we include these observations.
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Table 11

Ordered Probit Regression of Recommendation Levels Net of the Consensus
for Bubble versus Postbubble Periods

Bubble Postbubble p-Value

Investment banking revenue (%) .5103* .3089* !.001
Brokerage revenue (%) �.1868* .2286* !.001

Note. The explanatory variables are as in Table 3, except that (a) the investment banking revenue and
brokerage commission revenue percentage variables are interacted with dummy variables for the bubble
or postbubble period and (b) calendar-quarter dummies are replaced with a postregulation indicator (which
is equal to one for quarters after May 2002). Shown are the coefficient estimates of investment banking
and brokerage revenue percentage variables for the bubble and postbubble periods and the p-value for the
difference in the coefficient estimate between the two periods. All test statistics use robust variance estimators.

* Statistically significant at the 1% level in two-tailed tests.

Street and among investors during the bubble, analysts appear to have been
under acute pressure to generate IB fees and brokerage commissions. As for the
response of investors, the rational discounting hypothesis predicts greater dis-
counting of analysts’ opinions during this period in response to heightened
conflicts, while the naive investor hypothesis predicts less discounting.

We estimate regressions similar to those for relative recommendation levels
(Table 3), those for announcement abnormal returns (Table 6), those for an-
nouncement abnormal volumes (Table 8), and those for 12-month investment
performance of recommendation revisions (Table 10), except that we now in-
teract IB revenue percentage and commission revenue percentage with dummy
variables for the bubble (January 1996–March 2000) and postbubble (April
2000–December 2003) periods. Accordingly, we restrict the sample period for
these regressions to January 1996–December 2003. For regressions corresponding
to those with results shown in Table 3, we also replace the calendar-quarter
dummies with a postregulation indicator (equal to one for quarters ending after
May 2002). In May 2002, both the NYSE and the National Association of Se-
curities Dealers considerably tightened the regulations on the production and
dissemination of sell-side analyst research.31 The findings of Barber et al. (2006)
and Kadan et al. (forthcoming) suggest that these regulations exerted a downward
pressure on recommendation levels. The regression results are presented in Tables
11 and 12. To save space, we report only the coefficient estimates for IB revenue
percentage and commission revenue percentage.

The results in Table 11 show that analysts appear to have inflated their rec-
ommendations in response to IB conflicts during both the bubble and postbubble
periods. But the magnitude of this effect is substantially greater during the bubble
period than during the postbubble period. This difference is statistically signif-
icant. The magnitude of the effect is smaller for brokerage conflicts than for IB
conflicts during both periods. In fact, the effect for brokerage conflicts is negative

31 See NYSE Amended Rule 472, “Communications with the Public,” and National Association of
Securities Dealers Rule 2711, “Research Analysts and Research Reports.”
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during the bubble; it is positive and statistically significantly higher during the
postbubble period.

Table 12 shows that, in regressions of 3-day abnormal returns, the coefficients
of both IB revenue percentage and commission revenue percentage are negative
and statistically significant during the bubble period for both groups of upgrades.
For the added-to-strong-buy group, the coefficient of IB revenue percentage is
significantly lower during the bubble period than during the postbubble period.
For downgrades, the coefficients of both variables are generally negative in both
periods, and they are statistically significantly lower during the postbubble period.

In regressions of 3-day abnormal volumes, the coefficients of IB revenue
percentage and commission revenue percentage are negative for upgrades and
positive for downgrades in all cases, both during and after the bubble. These
coefficients are not statistically significantly different between the bubble and
postbubble periods for both groups of upgrades and one group of downgrades.
For the dropped-from-strong-buy group, the coefficient of IB revenue percentage
is statistically significantly larger during the bubble period than during the post-
bubble period, but the coefficient of the commission revenue percentage is sta-
tistically significantly smaller. In regressions of 12-month postrecommendation
stock performance, the coefficients of both variables are statistically insignificant
both during and after the bubble period in nearly all cases, and this finding is
consistent with the results shown in Table 10 for the full sample period.

Overall, analysts appear to respond to IB conflicts both during and after the
bubble, but the magnitude of their response declines during the postbubble
period. Perversely, while analysts do not seem to respond to brokerage conflicts
during the bubble, they appear to do so after the bubble. Perhaps the intense
regulatory and media focus on IB conflicts has led analysts to look for alternative
avenues. Did investors discount conflicted analysts’ opinions more during the
bubble than in the postbubble period? The answer to this question is unclear.
However, our evidence does not support the notion that investors threw caution
to the wind during the bubble.

8. Summary and Conclusions

Following the collapse of the late-1990s U.S. stock market bubble, there has
been a widespread hue and cry from investors and regulators over the conflicts
of interest faced by Wall Street stock analysts. The discovery of e-mail messages,
in which analysts were privately disparaging stocks that they were touting pub-
licly, led to the landmark $1.4 billion settlement between a number of leading
Wall Street firms and securities regulators in April 2003. The settlement requires
the firms to disclose IB conflicts in analyst reports and imposes a variety of
restrictions designed to strengthen the firewalls that separate research from IB.
Part of the settlement funds are set aside for investor education and for research
produced by independent firms. The settlement basically presumes that analysts
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respond to the conflicts by inflating their stock recommendations and that in-
vestors take analysts’ recommendations at face value.

Consistent with the view of the media and regulators, we find that optimism
in stock recommendations is positively related to the importance of both IB and
brokerage businesses to an analyst’s employer. This pattern is more pronounced
during the late-1990s stock market bubble with respect to IB conflicts. However,
we provide several pieces of empirical evidence that suggest that investors are
sophisticated enough to adjust for this bias. First, the short-term reactions of
both stock prices and trading volumes to recommendation upgrades vary neg-
atively with the magnitude of potential IB or brokerage conflicts faced by analysts.
For instance, over the 3 days surrounding an upgrade to strong buy, a 1-standard-
deviation increase in the proportion of revenue from IB is associated with a .31
percentage point decrease in abnormal returns and a .12 percentage point de-
crease in abnormal volume. These results suggest that investors ascribe lower
credibility to an analyst’s upgrade when the analyst is subject to greater pressures
to issue an optimistic view. For downgrades, conflict severity varies negatively
with the short-term stock price reaction and positively with the short-term
trading volume impact. This pattern is consistent with the idea that investors
perceive an analyst to be more credible if he or she is willing to voice an
unfavorable opinion on a stock despite greater pressures to be optimistic.

Second, we find no evidence that the 1-year investment performance of rec-
ommendation revisions is related to the magnitude of analysts’ conflicts, either
for upgrades or for downgrades. This finding suggests that, on average, investors
properly discount an analyst’s opinions for potential conflicts at the time the
opinion is issued. Finally, investors discounted conflicted analysts’ opinions dur-
ing the late-1990s stock bubble, even in the face of the prevailing market eu-
phoria. This evidence does not support the popular view that recommendations
of sell-side analysts led investors to throw caution to the wind during the bubble
period.

Overall, our empirical findings suggest that while analysts do respond to IB
and brokerage conflicts by inflating their stock recommendations, the market
discounts these recommendations after taking analysts’ conflicts into account.
These findings are reminiscent of the story of the nail soup told by Brealey and
Myers (1991), except that here analysts (rather than accountants) are the ones
who put the nail in the soup and investors (rather than analysts) are the ones
to take it out. Our finding that the market is not fooled by biases stemming
from conflicts of interest echoes similar findings in the literature on conflicts of
interest in universal banking (for example, Kroszner and Rajan 1994, 1997;
Gompers and Lerner 1999) and on bias in the financial media (for example,
Bhattacharya et al., forthcoming; Reuter and Zitzewitz 2006). Finally, while we
cannot rule out the possibility that some investors may have been naive, our
findings do not support the notion that the marginal investor was systematically
misled over the last decade by analysts’ recommendations.
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Appendix

This Appendix describes the characteristics of disclosing and nondisclosing
private securities firms, sheds some light on their decisions to publicly disclose
their income statements, and examines whether the resulting selection bias affects
our main results in Table 3. Table A1 provides summary statistics of recom-
mendation levels and characteristics of disclosing and nondisclosing private se-
curities firms. Compared with nondisclosing firms, disclosing firms tend to be
smaller and more liquid and issue somewhat more optimistic stock recommen-
dations. The mean recommendation level is slightly higher for disclosing firms
than for nondisclosing firms. The median disclosing firm is smaller and holds
more liquid assets than the median nondisclosing firm. All these differences are
statistically significant. The two groups of firms have similar financial leverage
ratios and 2-year growth rates in total assets.

We next examine cross-sectional determinants of a private securities firm’s
decision to disclose its income statement. In an excellent review of the corporate
disclosure literature, Healy and Palepu (2001) point out that a firm is more
willing to voluntarily disclose financial information when it needs to raise external
financing and when it is less concerned that the disclosure would damage its
competitive position in product markets. Ceteris paribus, firms with greater
growth opportunities, higher financial leverage, and less liquid resources are
more likely to need external financing. They are more likely to be open with
potential investors by disclosing financial information, including their income
statements. Similarly, smaller firms are likely to have greater need for external
financing as they try to grow. In addition, given the intense competition in the
securities business, smaller private firms are also likely to be more willing to
disclose their profits and profitability because they have less business at stake.
For both reasons, smaller firms are likely to be more willing to disclose financial
information. We control for firm size by the natural logarithm of one plus total
assets in millions of dollars, for growth opportunities by the 2-year growth rate
of total assets, for financial leverage by the ratio of long-term debt to total assets,
and for liquidity by the ratio of cash and equivalents to total assets. We estimate
a probit regression of DISCLOSER, which equals one for a disclosing firm and
is zero otherwise.

In accordance with the predictions of corporate disclosure theory, the coef-
ficients on firm size and liquidity are negative, and the coefficient on growth is
positive. Contrary to the prediction, however, the coefficient on leverage is neg-
ative. All of these coefficients are highly statistically significant. The pseudo-R2-
value of this model is .08. To save space, these results are not shown in a table.

Finally, we examine whether the selection bias caused by a private securities
firm’s disclosure choice (and, consequently, the availability of data on IB revenue
percentage and commission revenue percentage) affects our main results in Table
3. While there is no Heckman selectivity correction for the ordered probit model,
there is one for the regular probit model. So we define a binary variable to
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measure an optimistic recommendation that equals one if an analyst’s recom-
mendation level on a stock exceeds the consensus level and equals zero otherwise.
We then replace the dependent variable in the regression in Section 4 with this
optimistic recommendation dummy. Using the subsample of private securities
firms, we estimate the resulting equation in two ways: (a) with a regular probit
model and (b) with a Heckman selectivity-corrected probit model, where we use
the equation described in the second paragraph of this Appendix as the selection
equation. When we use approach b, the coefficient of the selection term (that
is, the inverse Mills ratio) is statistically significant in the second-stage probit
regression. What is more important for our purposes is that the sign, magnitude,
and statistical significance of our main explanatory variables, the IB revenue
percentage and the commission revenue percentage, are similar in the regular
probit and the Heckman-corrected probit regressions. These results do not sup-
port the idea that our main findings are driven by the selection bias caused by
a private securities firm’s decision to disclose its revenue breakdown. To save
space, these results are not shown in a table.
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19:~2 -0.0271 0.05i'O ·0. 1158 
1933 00087 -0 1772 00353 
1934 01069 -00322 0.0000 

1935 0 ()4 1 00341 00:>!3G 
1936 0 ()()tO oo:>:''' OO?Gf; 
1<:13i 00390 0 ;)'91 ·0.()0{t 

1938 00152 00&~1 ·0 2·187 
1939 -00674 0.0390 ·0.1339 
19.10 C0335 00' 33 00124 

1'141 0.0463 O.l}J61) 0.0071 

19·1/ 00161 -0 Oi5C'J -0:165? 
1()4:~ 0.0/37 0.0!183 O.Jb4b 
1944 0.0171 (1 0042 0 0195 
]g4b 0 0158 0068:! 0.0441 
1946 007'4 -0.0641 O.::l480 
1CJ4 .. 00?.5b -OO!Jll ·IJ 0' 49 
1948 -00379 ·0 038S 007()3 

19·19 OGG39 ·00/9~:; 0.0378 
195') 00197 00"99 0007(1 

1951 0.0637 00 57 00 56 
1952 0 0181 -0 0282 0 051)3 
ICJ!-13 ·OCX'49 00 Ob ·O.il?1? 
1954 0 .0536 0.0' ' 1 0.0325 
1<)55 0.0197 0.0098 -0.0030 

'CoP'P.'\J :.1 drmuc;:1 ret'Jl 

Apr May Jun Jul 

0.0253 ') J1 :q (l ().11; ( 0 '1·119 
002(!1 00607 0 (oC&7 0 C67(l 
00345 00197 -0.0385 0.0141 
00176 003G2 0 ll<!(J OCA71 

-00080 -000% ·0 I C1:'!-o o o:~s& 
0.0935 0 12t9 0 14?1 00722 

·0 1997 -0 2196 -00022 0.3315 
04256 01683 a 1338 -00862 

-00251 -0 0731) o one. -01132 
00980 0.0409 ()0()99 O.CB!iO 

·O.Oi!'>1 00:>45 003"33 OuiO' 
·00809 ·U002~ · OO::OC4 0.1(4:, 
0 '1-~? -00:33C (l ~Sf.:j o.G7,.1 

·00027 00733 ·00612 0 1105 
-0.0024 ·0 2289 008C9 00341 

Q.(JF)12 00183 00578 00579 
-0.0400 007% 0 o:w o.:m• 
oooao 0 {)~[):~ 00/?:J 00~/5 

·00100 00505 0 054:1 -0 0193 

00902. 00195 OOOOr" OJ1&0 
0 .0393 00288 ·00370 ·0 0239 

-003b3 00014 oo::,!:" O.J?-81 
00292 0.0879 OOO~A -0.~5(18 

-001 i9 -0 025.~ OO\ll4 O.Of.:~O 

00486 oo:.oo ·00548 0.0119 
0.0509 00299 001'28 0.0111 

00402 0034:3 0.0<190 0.0195 
0.0237 ooorr ·001:~4 O.O:'i:~ 

0.0516 00418 00031 00589 
O.Oa96 00055 008-11 0.067? 

Appt"nJI~ /! '(1) 

Aug Sep Oct Nov Dec Year Jan-Dec 

o.r:>11a vOh') 0.0781\ O.DVI co·qn lg2Q '\1167 

o.cs·s 004'50 J.05~2 0.0721 0.0279 1927 0.3749 

O.C803 ~.025~ 00168 01292 0 JC149 1()28 :1.-1361 

01028 C0476 0.1973 0.1246 0.028:2 1929 . :J.0842 

O.Cl-11 -0 1/8~' ·008!Jb ·0.008() ·0 (l (()6 1<Ki0 -0.2490 

O.C182 0 ?973 0.08% 0.0798 01 400 19:r 0.4334 

0.3869 -0.031& -0.1349 -0.0.1' 7 0.0565 1932. -(),0819 

0.1206 0 1118 00855 01127 00253 1933 0 5399 
OC51' -0.0033 -0.0285 0.09.<!2 -0 00' 0 1934 -:> 014-1 

O.C280 ~.fl2li6 0011 0041"4 0039~ 1935 84767 

O.G1~1 0.0031 0 O;;':l 0.\J' 31 ·00Tl9 lSJb 0.33C)7 
-O.C48J ·:..1.1403 -0098' 0.0866 · OU-1!1~' 1'Hf -0.3W3 

-O.C226 001&«) \) 0775 ·00273 00101 19.38 0.3; 12 

-OC04S 0. 167~ -J01:?3 -0.0393 00270 1939 ·00041 

0.0350 ;).0l23 00422 ·003'6 0 J009 194Q ~097S 

OCOlO 00063 a.oGsT 00284 0.040,' 194' 0.1159 

O.Cl5'1 0.0?.'10 0.0678 -0.00?" OOMC") 1<J12 0.2034 
O.Ql r1 o o:.>n:~ ·ll 01 OH -0.0btJ4 !l.Ob l { ]0.43 0.:'~90 

0015"1 -0 0008 0.0023 0.0133 (10374 1944 01975 

O.Co41 ()()43!3 00322 0.0396 00116 1945 0.3544 
-0 C574 ·00997 <J.0060 -0.0027 0.0457 1946 -ooeo7 
-O.C?OJ -00111 !Jons -0 01 ifi 00:"33 1CJ41 JObil 
0.0158 ·0 O:'.'i6 J0710 -0096i 0034/i 19-18 30550 

O.C?liJ (}.Q/6:~ 1'034\J OOl 'ib O.G486 1£;19 018i9 

O.C443 00591 00093 00159 005i3 i953 0.3171 

O.C47 8 00013 D.01G3 0.0:"1% 0.0424 1%: 0.14W 

-O.CO'l ·00"76 00020 0057' 00332 1952 01837 
-O.CbOl 0.00.>4 0.0&40 0.0204 0.00!>3 19!>3 ·0.(!099 

-0C27:i (} 0851 -0.0161 0.0909 0.0534 1954 0.5262 

-0.0025 0.0130 -0.o78t1 0.0877 0.00"5 1955 O.::S15b 
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Appendix A- 1 
I. arqt- Ca~ma'ization Stocks IO!il Ho:>tur 1 

f'roM 1926 tc 20i 6 

Year Jan Feb Mar 
1%6 G 02-1 I 0.01 3 0 )ilO 
1957 ·0.0401 · (•.0264 0.0215 
1958 00445 ·00141 00328 
1959 0 .0053 0.0049 (I 0020 
19(,() Qr)iOO 0 0'41 -om n 
1'161 0.0645 O.OT•'l 0.0?70 
1962 -0.0366 O.O.!Ot) ·0.0016 
1963 00506 -00239 0 0370 
1964 0 0283 00'47 0.0165 
1%5 0034!i OYJ31 00133 
1%6 o o:~62 -0 0' 31 -0070, 
1'lGl 00/98 0 :XJ!:? 0 tl4Q<l 

1968 -c o<:2s -0 0261 0 :)' 10 
1969 -CO:l68 -Q.DA26 0.0359 
1970 ·C 0743 00557 00044 
1971 0.0432 O.D11'i 0.03CJ4 
191? 007.06 ()()l77 0Jll)S3 
I lJ t:1 · ll0149 -0 03~? 0 lJOOH 
1974 -C.O:J72 -0 0007 -0.0205 
1915 01272 ooo38 00254 
1976 0 12' 7 -0 0084 0.0337 
19(: ·C04i'3 -0 018:? ·00'0!> 
1978 -() 0571 ·0 0203 00291\ 
1919 0 'V¥13 -0 03?1 O.OS% 
1980 00622 -00001 ·0 0972 
1981 0.04"8 0.0 74 00400 
1982 -00131 ·00559 ·00052 
1<.)H3 0.03{2 0.0?79 O.D:it9 
19&4 ·0.0056 -(1 0352 (ll) 73 
1()85 0.0779 o.o·n 0 ,)()Oi 

·f~c;lt''r> •Jn.i annua retu1 

701 f SI'BI Yeart<'O< 

Apr May Jun 
·0 0004 .n 0'503 OQ.u:q 
0.0358 004:;1 0 OC.C4 
00337 0.0212 (1 0~79 
0.0402 0024G \) 0 12:'! 

-001&1 0.03/b (J 01'11 
0.0051 0023q 00?7!i 

-0.0607 -00811 -00803 
00500 0.0193 ·00188 
00075 00162 00178 
00356 Ql)QJC CJ Ot./3 
ooz•o -0. 0,~<-:~· ·00116 
0043•' -o o~ rr U 01'-JO 
0083,1 0.0161 O.OICS 
00229 0002•:: -00542 

-0.0375 -00578 ·004E6 
0.0389 00391 00!))3 
0.0068 00197 -0019'1 

-0.038.> ·OOlh.~ ·000'10 
-0.0'359 -00302 -001 14 
005'10 004/6 UU4lt 
0.0078 -00111 00443 
00042 -001% 00494 
00902 OOO'l2 -(1 0128 
0.009-1 ·00?4/ 00~3!1 

00462 0 05-15 00316 
00103 00026 \) 0063 
00452 ·0.0341 -001!::0 
0.0{88 -00081 oo:~::q 

00095 -0 05S4 00217 
-0.0009 00578 00157 

Jul Aug Sep Oct Nov Dec Year Jan-Dec 
() ~~:-:o -(J.':32<i .~.r~110 J0"6f. -O.Jrl50 O.J'' '0 %5 'l.0'15& 
0~131 -00505 -0.0502 -!103{)2 0.023 -0 .0395 :957 :) 1078 
0.0419 O.G176 ..iOSOl 0 027') 00281 00535 1958 :J4336 
0 0353 OC102 00443 0.0123 o.o· 86 00292 1959 0.1 1 96 
00734 O.C31 I . r Q<,q(J 0.0(Xl7 0.0•1bb {) (14 {t) 1%0 J.Ol!,1 i 
0 034? 0.0243 O.OH34 0.0298 0.0447 0.0046 196 0.2589 
0.0652 O.C208 -0.01165 0.0064 0.1086 O.tn 53 1962 -0.0873 
oocn O.C535 ·00097 00339 -00046 00262 1963 02280 
00195 -0C118 00301 !.0096 0.00::!5 0.0056 191.':4 01548 
0.014:0 O.C2?:: 00334 00289 OOQJi 00106 1965 :}1?45 

·0.017.0 ·0.\}!25 ·:!OO:i:; :l 0-1~H 0.009'5 0000? ll.!t!-i .'; 1()i')b 

O.Ot!5S -o.w:o 0.\)3-1;: -'JU£1o ooo::s 00!1~ I'Jvt ...... ~~':~ 
-0.0172 0.015-1 00·100 .)0087 0053~ -0 J 102 1963 J !':)& 

-00587 OC454 -no23G J0459 -Q.0297 -0.0' 7'7 1969 <.oaso 
0.0759 O.C478 :l036~ -·00383 00506 00598 1970 00386 
\) 03i37 00383 00044 :w-:;g·, O.OOD2 li.08H~ JCI7' 0.14:i0 
0.0('·12 flC~5'i .'1lJ()/5 00113 0.0·181 0(1 -! ') 1q7~~ 01899 
0_:)4()1 -o.c:1t11 0.0•11 i OOOi f 0.1109 OJ 98 ](),"i -').1469 

-0 374? ·0 C864 -Q 115?. 0163' -0.043() -0 0' 56 1974 <J2547 
0 ::!644 O.C176 0.0312. 00653 0.0:!82 00081 1975 iJ.3 i 23 

·0 OC48 ·OC01S 00258 -J.0185 -0.0041 0.0561 1976 0.2393 
·O.J1~4 -o.Ol r; O.U015 ·OOJ8~ OOJ 6 01.10/~ 19i I -J.O!l(J 
0.0533 O.C301 -0 0032 -;)0872 002"5 0 ;)"<)I) 1918 G055r 
O.C134 O.C!>!i G.OOU -0 0!)11) O.O.l i~ 00ll·1 1Si9 o1so1 
0.:595 O.C101 0029·~ 00202 01065 ·00302 198!) :.3250 
OX21 OC57 7 ~0433 u 1)54J o.o4· a O:J256 l::\8 (:()40;' 

-00178 01214 0.0125 01151 00404 oo~93 1982 c 2155 
. () ():'95 O.Gl !_,0 0.0133 -O.ot ~ G 0.02 -U.U%;1 Jtl83 l .. .'/h6 
-0 0124 01104 00002 0.0039 -o.m· 2 0.0263 1984 0.0527 
-00015 -OC085 -00313 J.0-162 0.0(l8u OtH8tl 1985 0.317:~ 

App~mh 4· • (Z} 
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Appendix A-1 
Larf}e-C<)pitalizahcn Stocks Tota! Hewrn 
From 1 qz6 to 201 c 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1986 00056 00741 00558 0.0113 0.0532 00169 0.0559 O.c-142 0.0827 005Ti' 00243 00255 
1987 0.1311i 0.03% 0.0289 -0.0089 0008"1 0.0505 0.050t O.G373 -Q02i9 -D2154 -OOH2tl 0.0161 
1988 0.0421 0.0466 -0030S 00"111 00086 00459 -00038 -0.0339 0.042.6 0.0278 -0.0143 0.0 174 
1939 0 0732 -0 0249 0 0233 0 0519 0 0405 -0.0057 0.0903 0.0195 -00041 -0 0232 0 0204 0 0240 
1990 ·0.0671 0 0129 0.0265 0.0249 0 0975 ·0 0067 00032 O.C904 0 0487 0.004.3 0.0&46 0.0279 
19<r1 o.o436 oons o.o242 o.0024 00431 -00458 004&o o.0237 -0.0167 00134 -o.04lKl 
1992 o.0186 o.mJo o.o- 94 o.0294 o 0049 o 0149 o 0409 o.o2o5 o.ona o.0035 o.0~\41 

1993 0.0084 O.Oi 36 0.0211 -0.0242 0 0268 0.0029 -0.00·10 0.03?9 ·0.0077 0.020i' -0.0095 
1994 00340 -00271 -00436 00128 0.0164 -o.0245 00328 0 .0410 -0.0245 00225 ·00364 
1995 0.0259 0.0390 00295 0.02.9-1 00.1100 0 0232 0 0332 0.002:.; 0.0422 -0.0036 0.043G 
1996 0 0340 0 0093 0 0096 0.0147 00258 0.0038 0.0442 0.0211 0.0563 0 021& 1)0756 
199' o.o6Zf:l o.oo rs -0.0411 o.o:-9l o Ooo4 o 0448 o or% -o.c:boo o.oS,IB o 0334 o 046~3 
1998 001 1 00/21 00!,1:? 0.0101 -00172 0.0401> · O.OlOb 0.1446 0.0641 Q0gi 3 0.0606 
1999 o 041s -o o:311 o ot~oo o.o387 -o 0236 o.oss5 -o.o3· 2 -0.0049 -c.on1 l) 06.33 o o203 
2000 -0.0502 -o.Oi 89 00978 -0.0.301 -00205 00247 -00156 00621 -00528 -0.0().12 -0.0788 
2001 0 0355 -0 09" 2 -0 0634 0.0777 0 0067 -0 0243 ·0.0098 ·0.0626 ·0.0808 0 019" 0 0767 
2002 00146 0.0193 0.0376 0.0606 00074 00712 00780 0.0066 01087 0.0380 0.05B'::l 
2003 -002(12 -00150 00097 0.082-1 00527 00128 O.OPti 0.01<15 -0.0106 005b6 0.0088 
2004 o.0184 o.o1:39 -o.o151 -o.msr 0.01:11 00194 -o.o33: o.oo4o o.mos o.ob:1 o.n405 
2005 -0.0244 0.02" 0 ·0.\11 77 ·0.01 90 0 0318 0 00 14 0 031 2 -0 0091 0 0081 -0.016 7 0.0378 
2006 o 0265 o 0021 o 0124 o 0134 o 0288 o 0014 0.0062 0.0238 0.0258 o 032o 0.0"190 
2007 00151 ·0.0196 0.011:: 0.0443 00:349 -00166 -00310 00150 00374 0.0159 O.D4' 8 
2008 -OOfiOO -0032~1 -00043 o048t 00130 -00!!43 -oOC84 0.014:, -00891 -o 161"9 -nor a 
2009 -0 0843 -0 1065 0 0876 0 0951 0 0559 0 0020 0.0756 0.0351 0.0373 -0 0186 0 0600 
2010 ·0.0360 0 0310 0.0603 0.0158 -0 0799 -0 0573 O.OlOl ·O.Ct\51 0.0892 0.03(10 0.0001 
2011 oo237 00343 oooo4 0.0296 -oo11s -0.0167 -o.o2o2 -0.0543 -0.0703 o 1093 -oo::m 
2012 0.0448 0.0432 0.0329 0.0063 0 0601 0 0412 0.0139 0.0225 0.0258 0.0185 O.OJ!i8 
2013 00518 00136 00375 00193 0023<1 -00134 0.0509 -0.0290 0.0314 00460 00305 
2014 -O.CB46 0.045/ 0.0084 0.00!4 0023:) 00207 -00138 0.0400 -0.0140 0.0')44 0.0269 
2015 -o.osoo 0.0575 -o.msa o.oo96 oo129 -o 0194 o :mo -0.0603 -o.o2-11 o.o844 o.oo3o 
?.016 -0.0495 -O.CYJ13 o.oo78 o.oo:~9 o.o1so o.oo26 o.ossq o.co14 cwoo2. -o 018? o.o370 

.. Comp()und ar~nuat return 

() 1 '44 
0.0123 
O.tl'21 
00148 
00193 
00198 
0 011'2 
0 0~/l) 

00589 
0.0049 
00088 
0.0587 
0.05211 
0.0340 
0.0003 
00140 

-0.0059 
00106 
OJ193 
00668 
00102 
00091 
00253 

·0.0025 
·0.0158 
0.0198 

AppenJ;x A i i:~; 

Year Jan-Dec' 
1986 0.1867 
198l 
1988 
1989 
1990 
FJ9' 
1992 
1993 
1994 
1995 
1996 
19'i? 
1\!9~ 

i9')9 
2000 
zoo; 
2002 
2003 
20()4 

2005 
2006 
2007 
2008 
2009 
2010 
201 " 
2012 
2013 
2014 
2015 
?016 

0.0525 
0.1561 
03i69 
0.0310 
0.304( 
0.0762 
0.1008 
00132 
:).3758 
0.2295 
0.333& 
u 26:>8 
D.:::JO'l 
0.0910 

-Q1189 
O.L210 
:3.?868 
0.1088 
0.0491 
0 1579 
0.0549 

-0.3 100 
0.2546 
O. i50() 
0.0211 
0.1600 
03239 
0.1369 
0.0138 
0.1196 
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.Appendix A- 2 
l..:u qt' Gaplli:llizallon Swcko. Income Hetur 1s 

From 1926 to 2015 

Year Jan Feb Mar 
1<}/'() OOO'E 0005'\ c J,')'b 
19:7 oo:·s 0.0051 0.002:: 
1928 omr 1 0 fJJSl 0001'i 
1929 00012 00039 0 J012 
l'BO 000 4 0.0044 () )013 
19Jl O.W' J 0.0050 0.001 r 
19a2 0.00'2 0.0063 0.00?·1 
1933 000'5 00072 00018 
1934 om·o 0.0045 O.JQ(lq 
1935 0 00'1 0 CY.l55 000}3 
1()36 ooo;:; 000!-lf: O.OOlt\ 
19:it oo::·:> 0 ()J4!> OWl/ 
11)38 000'9 Q(f'ib5 O:l01S 
19.39 o.oo·s O.OOG5 0.0016 
19-10 oo:·s 00:1&6 ooo.;-:. 
]q4 0.00'9 0.0189 0.0030 
I<J·1? 00023 00l)91 O.Cll1?3 
1()4:~ oo:1:>o 0 00/b OU018 
1944 (1 1)0'7 (rOOEiB 0.0025 
1945 000'5 00067 00021 
1945 0.0(!' 7 0.0054 0.0017 
194/ 00020 0 (X)iO 0 :J019 
1918 O<N20 00082 0 0021 
]q·19 o:m& 0;)..194 0.00/f 
1950 00024 00'00 0 0029 
1951 0.0024 00092 0.00?8 
1952 00025 00083 0002G 
1lJ">:i 0 ()()~'-l 000 '6 000:'3 
1954 0.0024 0.0084 0.0023 
1G55 o oo· 1 00063 0.0019 

·r.<.unp~'~-ni'l annuol ret'Jn. 

20 I r So~l Yl'artoo~ 

Apr May Jun 
0 UO:>Il ')010;' ')0.:?:-. 
00025 OOOS5 OOG27 
00021 00071 0.00?0 
00016 00066 00016 
OOOlb OOObi-1 o oo:·o 
00024 00093 000'31 
0.00?7 00137 I) 0067 
00034 00096 0 1)021 
0.0019 00076 00021 
00024 01)086 (J l}:::~l 

000?0 0008( OOC?8 
00022 () 00 (9 0 O'J:':.> 
00035 00113 O.OC3:c'. 
00027 0011C OOC26 
00024 00107 0.00-13 
() Qr)40 C•OI4C 00043 
00037 00157 00(\i 
0.00?6 00Hl4 000?!-. 
00025 00101 0 (\032 
0 0022 00081 0002/ 
000!7 00064 00021 
00026 0010'' 00?28 
000~7 00097 O.OC2·1 
00033 0011': 0 CY.l3!l 
00035 DOllE OOC32 
0.0028 00107 000:?3 
00029 0.0111 00029 
0.0028 OOilC () ()()/<) 

0.0026 00088 0(1')24 
0.0019 00068 0 0018 

Jul Aug Sep Oct Nov Dec Year Jan- Dec 
0'4:/-1 O.C0'3 v00/1 )0')3~ O.J· 23 00030 127!1 ' 1.01).11 
OC020 OC070 00018 :.00:?9 O.T:JS 0.0029 19:?7 :>.0571 
o~c·o O.C052 0 (1019 00023 0 CXJ92 00021 192R :.:0481 
OQC" 4 OC048 00013 0.0020 0.0091 0.0029 19::?9 0.039!3 
0,)0:'0 O.CObf, D.CJ01t.l 0.003:' 0.0130 () 0036 1<J30 0.04~i 
00020 OC081 00022 0.0(!5 O.Dl80 00053 19:11 00535 
0.00·15 O.Cll5 0.002.•1 0.0037 0.01 "i2 0.0016 1932 0.0616 
ooc·e OC060 0.0018 0003' I) 0100 00030 1933 00539 
00C20 OC059 0002?. 0.0033 001 '4 0.0031 1934 C.0446 
o.cc~o O.C05J 0.0018 O.OJ2G OOJSO 000)3 1S35 00495 
OCC/0 O.COb3 D0019 0 0:)~'::. 00093 0.0029 l!?an O.O'i3o 
O::JC'9 O.CD-'1 tl 001'1 0 Q\)3[; 0014(: 0004!J 1S3l C046b 
o.::c? O.C018 0.0017 00016 0016' 0002-'1 1~'38 G.u483 
OOC'S OC055 G0027 1100:?3 0.0094 0.0033 1939 0.0469 
00030 O.C087 0.0028 orms 00'08 0 OIJ38 1S40 :.053& 
OOC30 OCO% 0.00/9 :!.0029 0013'{ 00044 1941 :J.0&71 
O.Cf1~1 0.00()3 ~.li0/3 0.0034 001' 7 O.OlY(~ l'Jti.J. C.067Q 
O.OC'b O.C058 000?!-. OOO:'b 0.010 o.orw 1!~43 O.Ob''4 
00015 O.C071 00023 0.00:>.3 0.0094 0.0023 1944 0.0548 
o.uc::o O.C051 0.001Y 0 0019 00072 OOQl'i 1S45 0049T 
000 15 00055 00018 0.0020 0.0088 00027 1945 00409 
o.oc~o O.CO!b ~) 002f) J (IJ26 o·,, o 0 OO?f 1\]4( J0~49 
O.OC2·1 O.C082. 0.0025 J0032 0~12; OQ'J-11 1!>18 00508 
ox:a O.ClOO :J.OO:.!o 0 ()(}1!:i O.Ql62 orU'lO 1C:.19 ::J.OtSO 
O.OC34 O.Ci 18 :J0033 ooos· 001 79 00051 1S50 J.0877 
OOC24 O.C{JS5 0.0021 00(134 001?? o:J:3s 1<;5' ~.0591 
ooc~o O.C075 000£0 00i)29 00'06 00027 1952 J0593 
0 'lC/1 o.con 0.0071 (lOO.lU O.D11 4 o.ooa:.> 1%3 n.o"4o 
00017 O.C055 0.0020 0.0028 0.0 0' 000?6 1954 0.0621 
0.0015 O.C0~3 O.ClOll) \) OOT 0.0078 0.002? 1955 O.Ot1 5o 

AJ;;;en'l'< A·~ !.4) 
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Appendix A- 2 
LargE--Caprtalizal!on Stocks Income Returns 
F'oM 1926 to 2016 

Year 
1956 
1957 

1958 
1959 
1950 
1961 
1952 
1953 
1964 
1965 
1906 
19bl 

1958 
1969 
1970 
1<171 
1972 
1\J/3 
1974 
1975 
1976 
191{ 
1978 
1979 
1980 
1981 
1982 
198:1 
1984 
1985 

Jan 
0.001 ~ 

0.00'7 
000i8 
00014 
0.0015 
00014 
0.001:~ 

I) 0014 
O.OOi.3 
oo::n3 
o.om:~ 

o ou •o 
00013 
0.0013 
00021 
00032 
0.0011 
ooo:~2 

0.0029 
00044 
0.00.'34 
00033 
00:.!-11 
00046 
00045 
0.0039 
00045 
0.0041 
0.0036 
0.0038 

'Cornpourtd ctnnual ret·Jt', 

Feb 
00066 
0.0063 
00065 
0.0051 
0.00b6 
0.0050 
0.0046 
00050 
0.0048 
00046 
0.00·1 i 
fJ 0Ut>2 

00051 
0.0048 
00031 
O.ll02:? 
0.00211 
ooo:~? 

0.0029 
00039 
00030 
00034 
00{)45 
00•.'14-1 
00043 
0.0041 
00047 
0.0039 
0.0037 
0 0036 

Mar 
00018 
0.0018 
00020 
0.0014 
() 0016 

0.0014 
0.0013 
00016 
0.0013 
o.oma 
0.0013 
U.OUI!l 

00016 
0.0014 
00029 
0.0026 
0.0023 
() 00?? 
0Jl028 
00037 
0.0030 
0.003~) 

000-15 
0.00,1~ 

00046 
0.0040 
00049 
0.0038 
0.0038 
0.0035 

Apr 
0.0016 
0.0018 
00019 
0.0014 
0.0014 
0.0012 
0.0013 
00015 
0.0014 
0.001 4 
(l.Q01 ~ 
U.OUI4 

00014 
0.0014 
00030 
0.0035 
0.0024 
0002b 
00032. 

00037 
0.0032 
00040 
00048 
() 00{( 
0.0051 
0.0041 
00055 
0.0040 
0.0040 
0.0037 

May 
00064 
00068 
0.0062 
00050 
00057 
00047 
00049 
0005C 
0 004?. 
0.0047 
00049 
0.004'3 
0.0049 
00048 
00032 
00017 
000,~1 

00026 
00033 
00035 
00032 
0004() 
00044 
00011 
00049 
00042 
0.0047 
00035 
00040 
00037 

Jun 
0.0018 
00017 
0.0018 
00014 
0 0016 
00014 
00015 
0.0014 
00014 
000!4 
00015 
0001!> 
0001 ,1 
00014 
00~34 

00026 
0 00()8 
00026 
00033 
0.0034 
00034 
00041 
00043 
0.0:148 
00047 
00041 
00054 
00037 
00043 
0.0035 

Jul 
0 0015 
OOOF 
0.0018 
0 OC14 
0.0014 
00014 
0.0016 
0.0013 
00012 
0.0013 
O.L~14 
0.J()l4 

OJJ013 
00014 
0.0036 
00024 
O.OG24 
OJ102 I 
0 0036 
0.0033 
00033 
0.0038 
0.0044 
0.0!..)4( 

0.0046 
0.0043 
0.005i 
0.00:!5 
OOC40 
0.003·1 

Aug 
0,0053 
0.0056 
0.0057 
00048 
0.00~,& 

O.C04b 
0.0055 
O.G048 
0.0044 
0.0047 
O.C053 
lW04f 
0.0049 
00053 
O.C033 
0.0029 
O.CO:l/1. 
O.C0/6 
0.0039 
O.C035 
00033 
0.00:~8 

0.0042 
0.0046 
O.C043 
00044 
O.C054 
0.0031 
0.0041 
0.0035 

Sep 
0.0015 
0.0018 
0.0017 
0.0013 
0.0014 
0.0013 

0.0017 
0.0014 
0.0013 
0.0014 
0.001 i 
~l.ll014 

00014 
00015 
0.0032 
0002:; 
0.0023 
00041 

0.0042 
0.0035 
00032 
0.00-10 
0.0011 
0.0043 
0.0043 
0.0046 
0 .0049 
00041 
0.00:37 
0.0036 

Oct 
00015 
0.0019 
00016 

00016 
0.001 ( 
0.0015 
0.0020 
00017 
0.0015 
00016 

00013 
00014 
00015 
0.0016 
0003' 
0.0(141 

0.0025 
0001h 
0.0050 
00037 
0.0036 
0004!) 
00041 
[J.004b 
00042 
0.0048 
00047 
0003/ 
0.0039 
\1.0036 

Nov 
0.0059 
0.0071 
0006(1 
0.0054 
0.0062 
00054 
0.0071 
00059 
0.0057 
0.0056 
0.006-1 
UlK1o4 

00051 
0.0056 
00031 
0.00 3 
0.0025 
0.0030 
0.0043 
00035 
0.0037 
0.004 f 
00048 
O.OD49 
OOD42 
0.0047 
00043 
0.003( 
0.0039 
0.0035 

Dec 
0.0018 
0.0019 
00015 
0.0015 

O.OOlb 
0.0014 
0.0l)18 
000i8 
0.00i7 
000'6 
0.001 i 
0.001!> 

000~4 

0.0010 
00030 
0.0041 
0.002·1 
0.0032 
0.0046 
0.0034 
0.0036 
00046 
OOCM8 
0.0045 
OO:J37 
0.0044 
00041 
00036 
0.0040 
0.0033 

Year 
1955 
1957 
1958 
.i959 
1960 
1961 
1962 
1963 
1964 
1965 
196b 
196'( 

1968 
1969 
1970 
1971 
q;2 
9l3 
974 

1975 
1975 
1917 
19.78 
19I9 
1980 
1981 

1982 
19Ba 
1984 
1985 

App.·ndlY f..-~· (:>) 

Jan-Dec' 
0.0383 
0.0384 
:1.0438 
0.0.331 
003?6 
:1.0348 
0.0298 
80361 
0.0333 
00321 
O.o:311 
0.0;'lfj4 

00318 

0.0298 
0.0333 
C0349 
O.n295 
D.oJao 
00359 

0.0537 
0.0449 
0.0435 
0.0533 
OJJb89 
0.05?4 
0.0488 
00561 
0.0!:104 
0.0457 
0.01\77 
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Appendix A-2 
Lar!)e·CIJpitalizatr<m Stoc~s. lrhXJrllt> Hewrns 
I wrn 1926to 20 16 

Year Jan Feb Mar 
198& f) OC32 0 ()JJ3 0 l()30 
198( 0 0t"'29 Q()'l2f: 00025 
1988 0.00'6 0.0048 0.0025 
1989 00021 00040 0 0025 
1990 0.0017 00043 00022 
1Q<)l 0.0020 0004:) 000?0 
199? 0.0013 0.0034 0.00?4 
19!)3 0.0013 0.0031 0.0024 
1994 00015 00029 00021 
1995 0 .00'7 0002q 0.0022 
1996 0 00 4 0 ()]?3 00017 
1<)9( OOJ'2 OO'J19 0.0015 
1998 OOC09 000'1 f 00013 
1999 00008 0 ()J12 00012 
2000 00:',{)7 0.00;2 0.0011 
2001 OO:JOS OOOi 1 00009 
200' 0 .0010 O.l}J r; 0 0009 
)(10"-: OOT? () 00?0 0 OlWl 
?004 00:1' 1 o.oo r 0.001:> 
2005 (1 0009 0.0021 00014 
2006 003'0 00023 00014 
2007 000' 1 0.0023 0.0012 
:?008 OCN ~ 0 (YJ23 0 Oll16 
20(1<) 003'1 0 ()J35 00022 
.''J'O oo:: 0 O.OO?b 0(1016 
20' oo:·1 00023 00015 
?(J'! 0.0::''2 00')27 00016 
2013 000'4 0002::i 00015 
?(J14 oro'o 00026 OJ01~ 

2015 o.o:ro 0.[)J26 0.0016 
?016 0.0:311 0.0028 0001B 

Ctlt•,pt'Ullif •nnuaf it"tum 

701 t St>Ht Yearbook 

Apr May Jun 
000:29 0 ~)QJC 00028 
0.00/6 (I 002t> 00J26 
0.0016 00055 0 (()26 
00018 0.0053 00023 
0.0019 0 (1055 o c~:m 
0.00/0 0 tl04b !J oo:•1 
0.01)15 00039 000?5 
0.0012 0 004(' 00022 
00013 0004C 00023 
0.0015 00036 0 (1')20 
00013 00029 00016 
0.0013 00023 o o:m 
UUUIU ()IJUib o o:n ~ 
oooos O.OCll '- oo:)Jl 
0000? 0001~ OOOC7 
00009 00015 oo:o1 
0.0008 (l 0017 oo:m 
00013 000 18 OO:Jitl 
0.0011 0.001 6 r)()[)Jb 
00011 00019 00015 
00012 0 00:.11 00013 
00010 00023 00012 
00012 000?" 0 O:J 1 / 
00015 00028 00018 
0.0010 00011 0 OJ1 !> 
00011 00022 00::16 
00012 0002o 00016 
00012 o.oo::o 00016 
0.0012 000?4 () 0016 
0.0011 00024 00017 
0.0012 000?6 00017 

Jul Aug Sep Oct Nov Dec Year J an-Dec 
OX!8 O.C030 ''0028 J003J 1)0027 000?8 1SSb 0039? 
0 10?·1 O.C0?1 :J OlJ?:! 00023 0.0:.130 0003? 1~8/ 0.0354 
OCC'5 OC041 00029 0.0019 0.0346 0.0028 i988 3.0399 
OCC19 OC:OtiO 0 0075 00020 00039 OJ026 1989 00t103 
OOC20 OC039 00025 0.0024 0.0047 00030 1990 0.0343 
001";1 f 0.0040 0.0024 0.0015 0.0~)36 0.00?8 1CJ9' o.o;m) 
00015 0.0035 0.0016 o.oon 0.0038 o.oo:n 1992 0.0298 
O.OG!3 0.0035 0.0023 0.0013 0.003-1 0.0020 1993 0.0291 
00013 0.0034 00025 00016 00031 00025 1994 00283 
00r'14 00028 0.00:21 0.0014 0.0028 0.00'8 '995 0.0304 
OUCi6 O.C023 C OO~il 0001 4 I) lt:J?2 000 7 '995 J0243 
0 GCi~1 O.COl-1 0.0016 :J 001 1 O.YJ I 0001-1 11~-J i '1.o:no 
OC0i0 O.C012 0.001{ 00010 OQTb 0 0012 1S9d 80'9• 
o.2coa O.C<F3 COOil ;)0007 000'3 OJ·J 1 999 0013f> 
00007 0 C{)' ~ G0007 0.0001 o.oo· 2 0.0008 zooo 0.0111 
O.OC09 0.00'5 0.0010 OOO'u ooo· s 00!"'2 2001 00118 
OOCiO <lC{Jl7 !J0013 0.0016 0.00'8 0.00i6 7002 O.o139 
0 001-1 O.C016 0.0013 000'6 000'.7 000' '{ 2003 G.Cl199 
O.OC12 0.0018 0.001b 000'1:-l o.mr 9 OOO'h ?004 OJJlto 
00012 00021 0.001? 0.001 I 0.0026 0 .0013 2005 00184 
0.0011 0.002b 0.0012 OOOl'i 00025 00()14 2006 00201 
OOC10 00021 0 0016 0001 i 0.0022 0.00'7 2007 0.0196 
00015 O.G0?.3 v.OOl'/ ow !.> 0003' 0,10?8 :>008 (} 019? 
0 .. 0Ci5 O.C025 0.0016 000'2 00026 000'5 2Q09 0.02-18 
0 Q1~13 O.C0£3 0.001 { 0.00 2 0.002-1 000'5 2010 a.o2o2 
OCCll O.C025 0.0015 000i5 00028 000'7 201i 00213 
0 GC'3 O.C078 0001<> 0.0013 0.0030 Ou:J?r) 20'? 0.0250 
O.QC14 O.C023 0.0016 000'4 00024 000'8 20'3 00248 
OGC13 O.C023 0.001!> 0.0012 o.oo:•4 0.00 . , 10'4 0.0216 
0 C0'2 O.C022 0.0017 0.001 4 0.0025 0.00 8 2015 0.0210 
OQOi3 O.C026 0.001~ lWO 12 0.0029 ()00' 6 2016 0.0226 

App~ndix P. ·2 l6) 
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Appendix A-3 
I 3Hif:' Cap1ta izal!on Steers· Capi'<~l Apprt:>(;,,ltio·1 Hettn "lS 

F-om 1<J26to2Cl5 

Year Jan Feb Mar Apr 
19/() V)"'":. O.OHO ·0 J591 O.O??i 

19.:!7 ·0.0208 0.0477 0.0065 00172 
1928 -0 0051 -0 0' 1f. 0 1 083 0.03:24 
1929 00571 0.005.3 ·0.002:3 00161 

19~10 00625 002<'b 00f9q ·0.0095 
1931 0.0489 0.1 44 ·O.OoCl2 0.0959 
1932 -00283 0.0507 -0 1 82 -0.2025 
1933 00073 01844 003.36 04222 
1934 0 1~59 -00367 -00009 -0.0270 
1935 00421 0039!: 0030Y 00956 
19:~\) 0.06!>':: 00168 00;1!,-1 -oorn 
193t 1)03/8 00'4o ·0 00911 ·00831 
1938 00133 0 Ch.:;os -0250-1 o·112 

1939 -00689 0.0325 ·0.1354 00055 
191,) ·C0352 0 ()J65 00099 0.0049 
1941 C.0-482 O.tJ"49 00041) 0.0653 
19·17 00138 -0 0750 -0 (1615 -0.0.137 
1 <J4:i OOi b OObOn 0 OtJ:> f 0.0009 
1944 0.0154 -0.0025 (101 f,C) -0 (1125 

194& 00143 006'b 00462 00880 
194G 0.0697 -0.0595 0.04G3 00376 
194,. 00?3!> -00 tl( ·001b9 -00389 
1<-Ha ·l..0399 -0 0170 00771 00265 
19·19 oo:r3 -0039-1 011301 0.0212 
1950 00173 00100 00041 0.0451 

1951 0.06 2 O.lX155 0.0 83 0.0481 
1952 00155 -0 0365 00477 0043 1 

19~3 C00/2 -0.08? 0 0/~l& 00265 
1954 0.0512 O.OJ27 0.0302 0.0490 
19~5 0.0181 00035 ·0 0049 O.tB77 

·cc~Pl~;d·Uil'i .:t~"'~r''J~- return 

May J un Jul 
'l'X'{f o-:·•:· o:;..·ss 
00522 ·00094 0::1650 
00127 ·0 0•:05 0.0125 
00428 01124 0 04.55 

-001bf: ·0 lb4h 0.036 T 

01372 0 139(J 0 0742 
-0 2333 ·000&9 0.3'7(0 
01587 01317 00880 

-00813 00208 -0 1152 
00323 00()78 O.JaJl 
0.0-l:'l!l oo:m6 OQbSi 
-0010'~ ·00:!29 OlO:'.t> 
-O.M·1.3 0 Z·~iO 0.0121 

00623 ·00638 01087 
-0 2395 00765 0.031 j 

0 0043 005'3(; 00~43 

0064C OOHH 0.0:113 
00449 (J (ll'~8 0.0!:>43 
00404 0051(1 -00208 
0.011o 00033 0.0201 
OO:Z24 ·00391 00255 

-0.0089 oo:::•b 0.01b? 
00182 00030 -0.\:532 

-0.03i3 ·0 00~'1 o.co:·, 
00393 00580 O.GC85 
00406 oono 0'10137 

00237 004:j1 00176 
-00032 ·00 lb3 O'J/~3 

00329 00007 00572 
-0.001:3 oosn 0()607 

~p~i'nt1 '·';:.. . =~ \ ~ 

Aug Sep Oct Nov De<: Year Jan-De<: 

J "' ~, .o;>;;q J.03' -~ O.J223 OJ ,,r, lq?& 0.05!7 

!J.C445 0.0·132 0.053' 0.0616 00250 1927 0.3091 
0.0711 0.0210 \) 0145 01199 00029 1928 8.3788 

OC9130 00489 0.1993 0.1337 00253 1929 0.1191 

O.OO!o -:1.1301 -flOH88 -oo;: s -00t'4? 19~i0 -G./843 

LJ.C0'35 ll/9'!4 OOS-1-4 ·0.0978 0.115:3 1Cl3l 0.4 70i" 

0.375-1 -0.0369 -0.1386 -0.0589 0.0519 1932 -:11515 

011 46 -0.1136 -0 0885 0 1027 00223 1933 0 4659 
.).0541 -a oo5s -:10319 0.0829 -0 .0042. 1934 -~0594 

0.071'1 00/3Y 00751 0.0393 003/1 1935 J41..>i 

O.CoO&'l a.om:~ DOtt.O 0.\Xl41 ·0005g 193b ll:'7Y7 
-0 0!>54 0.1421 ·0 101 { -0.10' I 00~)4 i<:i3f <).:XS=>9 

-~).0;•7-1 ~ 014q 00761 -0033-1 Q\)371 1938 'J2S21 

-0 C714 c 164() -0.01 .15 -0.049i 0.023<3 1939 -00545 

O.C25~ 00095 00394 ·00424 -0002S l9•1J ·C15:9 
0 COO/ D 00'-J i 00685 O.Q4? 0.0451 '941 -0.lt"S6 

O.GQ?O 0.0?6i 0.0044 -0.0118 00517 1 (j.1} 0.1/•n 
OJll(Xi 0.0.1-ll ·0 0132 ·OOfb!J () 0!1<)0 ll)·1~ 0.19·15 
O.C(.l87 -0.0031 0.0000 0.0039 (l 03!i1 1944 01380 

O.C580 O.CJ419 00303 00324 00099 1945 J.3CJI(. 

-OC729 . 01015 -0.0080 -0.01 " 5 00429 1946 -01187 
_;).C?I9 -;.1.013! 001 2 -o o:'s~, 0 o:?r)f 194( DOUOO 
O.G076 <J.0301 J0b78 -01082 00305 19-18 -Q 0065 

O.Cl20 ~l.073/ 'Jo;q:, 0.0012 00-136 1-;1<; O.l02b 

O.c325 ~0559 0004" -OGOiO 00-161 1950 021?$ 

OC393 C0009 0013" 0.0026 OQ38~ 19:.; 0.1646 
-0Cl 46 ·0.0196 -00008 00465 00355 1952 0 i17$ 

-o.c~,'3 C.0013 00510 o.uoqo (l!J:J20 1953 -o.ooc1: 
-OC340 00831 -0.0195 0.0808 0.0508 1954 0.450? 

-0.0078 G.0113 -0.0305 0.0749 -0 L)OO 7 1955 0.2640 
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Appendix A-3 
L<H\l"' Ca~i talizahon Stocks Capnal Appreckltion Retwns 
From 1926 to 2016 

Year Jan Feb Mar Apr 
1q'\() -(; 0~65 o o·~-1; OJ6% · 0.00~1 

1957 -G.04ic3 -0.0326 O.Oi96 0.0370 
1958 00428 -0020& OJ309 00318 
1959 0.0038 0.0002 0.0005 0.0.3&8 
1960 ·0.01'5 O.O'J9? ·00 :39 -0.01 (b 

1961 00632 0.0269 0.0?55 0.0038 
1962 -0.0379 0.0163 -0.0059 ·0.0620 
1963 00491 -0 0289 0035[. 00485 
1954 0.0269 00099 0 .. !:10 52 0.0061 
1%5 00332 0 ()J1 5 00i 45 0.03~2 

1%6 001;19 -0 Oi :g ·0 021f. 0.0/0'J 
195." 00/8:? OlXY.lO () 0394 0.0422 
1968 ·C0-138 -003o2 OJ(lC)f\ 00819 
1969 -cms2 -o 0474 0.0344 0.0215 
1970 ·00765 00527 00015 -00905 
197 0.0~0 0 0095 0 03[18 0.0'354 
197/ (J 0195 0.0.'53 0005t) OOOil-1 
Jqt:l 0.01 f1 -OOW1 ·0 0014 ·0.0408 
1974 -00100 -0.00:16 -0 0233 ·0.0391 
1975 01 228 0 05Cl9 00:?17 0047 3 
1976 0.1183 -o o· 4 0.0307 -00110 
1 g,- 0 OiJO!J -0 02' { ·1)0'4(1 0 .0002 
1978 -00615 -002118 00249 0085-1 
1919 0.039/ ·0.03E:S 005<,?, 0.001? 
1980 00576 -0 ()J44 ·0 101~ 00411 
1<181 C.0457 0.0133 O.OJ&o 0.0235 
1982 -C0175 -0 0506 ·00101 00397 
J<.)R3 00331 001()0 oo:m 0.0748 
1984 -ooc.g2 ·0.0389 0,0135 00055 
1<l85 0.0741 0.0086 ·0 0029 -0 0046 

·c<.>r'lJ;ounr1 dMU3' ret,•m 

7011 SSBI Yeiirboo'< 

May Jun 
-0 ()f;5f 0039:' 
00369 ·0 0013 
00150 (l 0:261 
00189 00036 
Jrm,q (J 01 qf, 
00191 00288 

-00860 -008 18 
0 01<t3 00202 
001 15 00164 
00077 000!6 

·00:;-11 ·0Uib1 
·-0.0~2' 001 {';) 
(1011~ 00091 

·00022 ·00556 
·00610 · 005CO 
00.107 00001 
0 015() -0 O?l:2 

·0018l1 OOObb 
-00336 ·0 (ll ·17 
004.11 0 0443 

· 00144 004C9 
-0 023(> 004!i4 
00048 -00181 

-00263 00381 
0046& (l 0270 
"0017 001C4 

·00388 ·002C4 
·0012/ 0 03!:1:' 
-00594 0 0175 
00')41 001?.1 

Jul Aug Sep Oct Nov Dec Year Jan-Dec 
0'1515 -0.038' v .().b!) :.)005 -O.Jl' 0 o.:ns:~ 1q55 002()7 
00114 -O.C561 -00519 -0.03:?' O.Oi6; -0.04i 5 1957 <l1431 
0'.)•131 OG119 0 (1118-~ 002.51 00221 0 0520 1958 83805 
00349 00150 C045G (101" 3 O.D132 00276 1959 00848 
00248 0.02b1 -o.uo04 ·00024 0.()403 o 0 1111a 1%0 -0029( 
00328 0.01% UOlqT 0.02B3 0.0393 0 D037 1061 0.2313 
0.0636 0-0153 -0.01182 0.00·14 0.10'6 (J.(l' 35 1962 -0.1181 

-O.OC35 OC487 00110 00322 -0 0105 00244 1963 81889 
00182 -O.C162 'J0287 0.008' -0.0052 0'!039 1964 :l1297 
0.3134 0.0?2.5 0.0320 0 0.213 00088 OOOYO 1965 00906 

-o1ns ·O.f'f/8 <W070 tl 0-1(!i 00031 ·OOal ;, 196& -8.1309 
O.Gt!!J!. -0.0111 (J 032S ·00291 oocr 1 00263 19&/ Q 7ll09 

-0.G185 O.G115 0 03SS \) 00i'2 00160 -0 'J1 16 1968 :0766 
·00002: OC40i -00250 0.0442 -0.0353 ·0.0187 19t9 -0 i'36 
0.0732 O.C~145 00330 -001' 4 00474 00568 1970 00010 
OC'4ll 003':>9 ;) 0070 D.043? 0.00'1 (J.iJ84 7 1971 CliOGJ 
0.00:23 0.(;345 ·0.00-1<) D0093 O.Q-156 001'8 1•l7J. a 15'19 
0.0380 -o.c:~ot 0.0401 u 00'1 '1 -o.11 atJ llD16h ]q(:J n 1 T3r 

-00778 -0 C903 ·0 1193 0.1 ()30 -0.0532 -(1 02(12 1974 ~0 2972 
0.06 7'! O.C21l OOJ4b 006'6 00247 00 11 5 1915 031';)5 
OOC81 ·OC051 002:6 -J 02:?2 -0.0078 0.0525 1976 0 .1<315 

-0.:115/ -0.0210 -ourns ·00434 00::.'10 0(lJ?8 19if -c 11o0 
0.0539 O.C59 -C0073 ·00915 00166 00149 1978 :}0106 
0~8· O.CS3 aoooo ·DO&'~ a O.D-1/6 ()(1 ' 68 Ni'l 0 '131 
O.C550 O.C058 :/.025~ 00160 01024 -00339 1980 Q2577 
OJC2:! ocs~· :::.0538 :1.049' 0.036& 0.0301 198' (:.0973 

-002:i9 0.1150 00076 01104 0036" 00"52 1982 Q1476 
00330 O.C113 Q(l()i}f 0.014'l 0.01 {4 OJ088 lto83 0.1 {2f 

-oo1 &s 01063 -0 0035 ·O.OOJ' -0.0151 00224 1984 Q (1140 
·0.0()-18 -0.01?0 -() 03-18 l1.0'1?6 0.065' 0 .0 1151 1qss 0./533 

Ape~n<h A-3 i8) 



A
ppendix B

 
W

orkpaper U
IF-9 

P
age 12 of 59

~'011 SIWl Yeart-.oo~ 

Appendix A-3 
I. arge G,:Jpilafi7alton Stocks c.:.1pital Apprec:1atron Rt>tums 
From1tl2b to 20'1 6 

Year Jan Feb Mar Apr 

1986 0 O:J24 007 5 !))52& 001-11 

19Sl 0 13~8 00369 QQ;Il'Jij -0.011:. 

1988 0.0<104 0.0418 -0.0333 O.Ck-194 
1'189 007'1 -00289 00208 00501 
1990 0.0688 0.0085 0.0243 0 .0269 
1CJlrl 004 ~ 0.05/3 Oll:>?'> o.nno3 
1992 0.0199 00096 0.0?18 0.0279 
19()3 0.0070 0.0105 0.018/ -0.0254 

1994 00325 -00300 00457 0 011~· 
1996 (1 0243 0.0351 011273 Ofl2SO 
1996 0032b 0006CJ 000'19 00134 
1<)91 006B 0 D%9 -o ~Jt~:>o 0 Q:Jatl 

1998 0 0102. 0 (1704 OC·199 00091 

199:} 004i0 -0 ()323 00388 00379 

2000 -0.0509 -0.0201 0.09::7 00308 
200; 00345 00923 00642 0076S 

?OOL 0.0156 0.0208 (j.Q3(j'{ 0.061.1 
:~003 -o.o:n-1 -00"70 0(loJS4 0.0810 
?CJ04 001 (3 o.o n ·0.01611 00168 
2.ClO!'i -0.0253 00189 -0 019 1 -002.(11 

2006 00255 00005 00111 00122 
2007 0.0141 -0.02"8 0.0100 00433 
:1008 00612 00348 -00060 0041'::> 

2009 -0 0!357 -0 El99 0 085tl 00939 
~'(110 -(l.03f0 0.01'85 00~88 0.0148 

2011 00::26 00320 ·00011 00285 

2012 0 .0436 O.J406 0.0313 0.0075 
2013 00004 0 01 i 1 00360 00181 

?014 -c.o:~!>& oo4:n OdOb'l 0.0062 
2016 -0.03i 0 0.054() -0.0174 0.0085 
?016 -0.0507 -0.0041 00660 0.0()27 

'Ct~r·'Jll'•Jrv1 ,H·n 1a ret Jtn 

May Jun Jul 

0 0502 0 J1~1 O . .J5S 7 

J.OOOC 0 (}~/9 0'1-lSl 
00032 00433 ·OOC54 
0.0351 ·0 QC7<) O.GBe-4 
00920 00089 0 0052 
0038b -o 04 tY 0.04-19 
00010 001'{4 0 Q3q4 

0022'7 00008 -0.0053 
00124 ·002G8 003 5 
00363 00213 OG3'8 
00229 (J O:J:?:: O.J45t' 

00:.85 0(}12!> 00fS1 
-00181:: 0f)3qtl ·O.C1 ~:-
-00250 0051.·1 -0.0320 
-00219 00239 -0 0163 
00051 -00250 0"102 
001191 0 Ot?G 0.0790 
0050() 0 011:~ O.OH:? 
00121 OOHl(J -0 0343 
0 0300 ·0 0001 0 0350 
00309 00001 0.0051 
00326 -00178 ·0 ;)320 
!JOlO; ·00860 ·O.C<J99 
00531 0 OOC:' 0 0711 

-008?0 -00f>3q 0.0f-:dS 
-0.0135 -00183 O.C2'5 

0.0627 0039b 00125 
00200 -00150 0 .0495 
0021(; 00191 -001!il 
00105 -00210 00197 
0015,~ 0 000l) 0.0356 

.::.pp~IR1iJ" ~t:..- 3 {q) 

Aug Sep Oct Nov Dec Year Jan-Dec 

O.Ci' J ~ oo:->4 00:,4o r)Q:?' b 0')283 1986 J 1462 

O.C35Q ·n.OL-1:? -0 21 ([) -0.0353 O.Ql29 1987 ~.0203 

·OC386 00397 0.0260 -0.0189 (•.0147 l988 :::: "240 

O.G155 -0.0065 -00252 Ou165 OJ2'4 1989 a .:72.5 
00943 ·0 0512 ·0.0067 0.0599 oo24o 1990 ::10656 

0.01% ·0.0191 f!Ol 8 ·00439 0 ll " lj 1q<l' O.?b31 

·00~40 0.0091 llOCJ/' 0.0303 O.!J 0 1 '1t192 0.0446 

0.0341\ -0.0100 0.0194 -0.0129 ().0101 1993 0.0'!06 

O.C376 ·002G9 00209 -00395 00'23 1994 ·0 0154 

-OC003 00401 -"1.005.) 0.04'0 OJli 74 '995 0.3411 

0.0188 O.U542 0026 00734 I) 0215 lS9G 020/6 
·O.C57-1 ::ws:n -003-i!:l 0.0146 0.015i 19Yi U.3101 
-0.1453 tl.ObZ4 G0B(l3 O.\.'o9" o ooc-1 1998 ~256[ 

·OC053 -0.0296 J0625 oo:g· 00578 19-)Q J 1953 

OC50"'" -00536 -01}~9 -o.os::r (•.0041 ~000 < '.1014 

-O.C541 ·::l0817 0018' 00752 00076 200" -2.1304 

O.C040 0 11()(1 0.0364 0.057' 0 060:3 }002 0. ~.33l 

O.l.J?<.J -0.011<.1 OOS!'t) om; 0 "1508 /003 0.?038 

0.00?3 O.OOCJ4 001-10 o.ma& (1.()3:>., 2001\ O.OStlCJ 
-0 0112 00069 -0.0177 0.0352 ·0 fJQ()<) 2005 0.0300 

0.0213 00246 00315 00165 00' 2b ~005 01362 

00129 00358 0,0148 -0.0440 -00096 2007 0.0353 

O.Cl22 -Uu<JM ·0 1694 -0 0{4Q 0{)0/8 ~on a -J 384Q 

o.r.336 003fi7 -0 0193 0 057-1 0 ;)178 20l.'l9 a Z3·15 
·0.(;1-to 0.08/6 00309 -OC<J23 o.o6:,3 /010 :JY~ '8 

-Cl.C558 -0.0?18 01077 -00051 00:)85 201i coooo 
01)193 00?42 Ll0198 0.0028 00071 2012 0 1341 

-0.0313 00297 0044•j 00280 00236 2013 02960 

0.03 1 1 0.01 bb ll023? O.U?4:, . 0 004? ?014 01139 

-00626 ·00264 0.0830 0.0005 -00 75 2015 <:)0073 

-0.001? -0.0012 -O.Ql<l-1 0.03•1? o o· a? 201(1 0.0954 
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Appendix A-4 
SmC~II· rao-tali;at,on swcks:..,. otal H;.>:urns 
F~OM 192.5 tc 2C15 

Year Jan Feb Mar 
19?6 () 06(}9 o oo:~g ·0 '073 
1927 0.0296 0 .05-17 ·0.0548 
1928 00-182 ·0 0236 00531 
1929 00035 0.0026 ·0.0200 
1930 () 1/93 OOotl:i 0 OOi 
1931 0.,~103 0:?566 O.D708 
1932 0 10'9 0.0291 -0.1311 
1933 00383 ·0 1278 on8 
1934 03891 00166 -0.0012 
193o ·003?8 .I) 059?. 0 1'89 
1936 03009 0060? OOOl)o 
I'M_. IJ 1 ')bf oo:,~H u ~n:m 
1938 00531 0031\3 -0 3600 
1939 ·OOS4o 0.0107 -0 :?466 
194') 0 0:109 00821 00632 
1941 0 )'1'~5 00788 00319 
19·1:; 0189-1 -00013 -0:11'09 
1943 0, 3/ 0 .1931 0 .1 44!> 
1944 o Of.41 0 .0295 0.0749 
1945 00482 0 1J09 · 00861 
1946 0.1562 -00637 00273 
194i 0047.1 -0 (1()41 -0033() 
1948 -0 0151 ·00783 00986 
19·1<1 0018/ ·00481 01b?O 
1950 00492 00221 000.37 
1951 0.0830 0.0061 0.0477 
1952 00191 00300 0017[; 
19~3 0.0409 001'69 -0.0051 
1954 00756 00094 0.018:i 
1<)55 0.0/01 00'179 O.J085 

·cornpnvml dllrFJa , .. lilt •• 

201 t SKI:lr Y "a' hook 

Apr May Jun 
O.ol t9 -00066 00318 
00573 007$4 -003C3 
00910 0.0438 -00842 
00306 ·0 1336 00533 

-0 Ob98 -00542 -0 71 b8 
0.2164 ·0 1379 01819 

-0.2220 -0 1193 00033 
0 5038 06339 0.2617 
0.0240 -01275 -00024 
00791 00024 003C:• 
0. i95 0.02/2 -007::1 

-0 519 ·0.0d03 ·0 1183 
0 2776 -GOS49 03~.98 

00142 01088 -0 1042 
00654 -03674 01051 
O.OE69 0004!; 007!:3 

-003<.3 -0003? 003.35 
Q;)9;)3 0115o ·0 00~3 

-0 .'1532 0074G 01384 
0 15i 0.0~.00 00855 
0.0696 00591 -0 (1452 

·0 031 -00534 005~? 
00368 0.1059 00018 

-0.0336 -0 0!>0.~ -OOQ% 
00411 00255 -00i77 
0.0.367 00331 00529 

-00519 0.0032 00272 
-0.028{ 0.01-11 -00436 
O.D140 00451 00086 
0.0150 00078 00?93 

Jut Aug Sep Oct Nov Dec Year Jan-Dec 
0 'll"l 01:7'16 ~lOOOl -0.02:21 OO?Jt' o.o·~a? 1(.}~b o.oo::s 
00516 ·O.C178 0.0047 -0.0659 0.0808 0.03 6 19:?7 0.2210 
O.O~'i9 0 1';•1-12 00890 00276 0 1147 -0 J5' ~~ JCJ28 03969 
0 01'4 00164 ::!0922 0.2768 ·0 .1500 0.0501 19:?9 0.5136 
omo1 -O.C1 C1b 0 145l) -0.109/ -0.0028 ·0 l1hL) 19:m -G.:lH15 

·005f•? 00763 0.3246 0.0770 0.'1008 0.21<:)5 19~!' (149'15 
0.3!'i2:) 0. 73·16 -0.13:>.0 ·0.1775 -0.1227 ·0.0-192 1932 -0.0539 

-0 05GO 00924 01595 ·0 1236 00654 00055 1933 1428i 
·0 2259 0.1546 -00167 0.0097 0.0948 o;:rn 1934 0.24?2 
OJd!J:, 0.0!)45 0.0357 00994 014 2 00598 1935 0.4019 
o.:1a13 0.0~·10 C.Ob-12 lJ 063~ 0 11\00 O.O'bO 1<1ao O.o'IHO 
0 .1?:1':> ·OC,"3F> -o.::-~39 ·0 109J -(_) 14!:>3 ·0 lb9-1 19:H J!.>801 
0.11i9<1 ·0.1001 -0015'1 :) 2136 -00689 OJ18- 1933 :J 3280 
0253[; -0 1[;90 05145 -0.0391 -0.105.3 O.J422 1939 0.0035 
o.:m1 0.0255 ~.02i3 00545 00245 00447 1940 C0516 
0 21&5 OCCr60 0 046<:! :J.O\P2 0.0495 01204 1?4' OCNOO 
0.07Ji" O.C325 \1,0917 0 10?.7 -0.05i' O.<W3 19-12 01·151 
·0 1C83 -0.0002 :J0-128 0 Ol~:i -o.1113 0.1?41 1(..'4:~ :Jas:H 
-OC299 OC3;$ ·GOO:?O ·001:18 0.0499 008€9 1944 05372 
005!>6 OC!>Sl 00579 007:1' I) 1112 00171 1945 O'i361 

·00530 -OC849 -01503 ·0.0118 -o.014i 0.037.3 J9j6 ·0.1163 
00789 -0003r' I 0 'b 00}8~ -0.0303 003!:19 19-t/ J t'.)W'l 

-o osia 00006 -0 0526 00647 -0 11'6 00088 19-iS -:) 02' 1 
OObil O.C?!:,b r'.ll489 0.0412 0.00 b 005lJO 1'Wl .) 1()-'!:> 
00591 0.0530 0.0521 ·00059 00322 00953 1950 03875 
OC3i3 00505 00215 0.0212 0.0083 OJ044 JQ5 oorao 
00112 ·0.0006 ·0 0161 -00103 004S5 00 60 1952 00303 
001!>.' -O.Cb/8 -OO!b'> 00?97 0.0176 -O.o/66 l%:i ·0.00.1'-l 
00808 0.0014 0.0410 0.0068 0.0779 01' '2 1954 06058 
0()054 -0.00?8 o 01 oq ·LW170 0.0468 0.()' 63 IC)55 0.:/04~ 

A;>p~wh<A·t. (10) 
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Appendix A-4 
Smaii-Cap,tahza or ~trJcks : Totai R'!'twns 

F~om 19Z6 to 2CI5 

Year Jan Feb Mar 

19<.& -co~-1; 002/8 00431 
1957 0.0236 {•.0200 00"67 

1958 0 105 -00'10 OJ471 

1959 0.0575 0.0295 0.0027 

1950 -0.030o () 0050 ·00315 
1961 O.t)9'5 O.O'i89 0.0619 

1952 0.0136 0.0187 0.0l)<;7 

1953 00905 00034 00 49 
1954 00274 0.0365 c 1219 

1965 00i:29 00390 0 J?J& 
19b6 OOt!lf: ou:r1 -o.m97 
l95o' 0 18:38 0 tl4~0 00l)15 

1958 0 0151 -0 0709 -00 09 

1959 ·0.0166 0.0990 00396 
1970 ·C 0609 00387 0028:. 
1971 0.15<-t? 0,03'7 0.05().: 

19?/ 0 30 () 0}96 -001113 
1(H3 ·0043/' ·00199 -o o;ms 
1974 0 13?F -o.ooss -0 U074 
1975 0£761 00285 00618 
1976 0.2684 0 1390 ·0.0015 
19/f 004:>0 ·00039 oo1:.n 

1978 -0 0189 0 0347 01032 
19/9 013/1 00282 0 1' ?0 

1980 00e36 ·0 0284 -01778 

1913' 00?01 00094 0.0943 
198: · C 019G -00296 -1)0086 
1C)83 OOb:'R 001 'l 005:?!> 

1984 -0.()008 -0 0545 o.o· 74 

1985 01059 00?7? -0071,1 

·c(~r·)J;nund annu:·)· tet..n 

Apr May Jun Jul 
000·11 -1103<!8 000"'6 08~83 

0.0248 0007!; 00Cl73 ·OOC50 
00376 0 CK-.87 00324 0.0·1G2 
0.0117 0001! 0004L 00327 

·0.0181 l) 0205 00340 -00189 
0.0127 004?7 00543 0.0031 

-0.07 i"7 -0 IOOCJ -0 0785 0.0763 
00312 00,1:36 ·00118 0.0033 
own 00157 00163 00398 
1)0509 QOO?B ,ooqc1 0.0449 
0.03-13 00%1 ·00017 -0 OClL 
UO~fl -0 002~ 0 ,.,, i O.O'::l~l 1 

0' 161 0.099\l 00030 -0.0315 
0.0395 00173 ·0 1165 -0 1070 
-o·ns -0.1031 ·0 l)q29 00554 
0.0247 0.0605 ·00319 OC553 
om::s -JOFi1 -oo:-lG'i -0.01\13 

·0.06:>1 -00811 ·00/90 0.1194 
-0046.1 -00793 -0011..7 -0 0219 
00531 00663 OOt~O 0.0254 
00359 ·00361 00459 OOC45 
00228 -0 1)0?8 v 0 r 12 0.0030 
00i'88 00820 -00189 0008•1 
00381 o ooa~~ 0 0~ f2 001/1 

00694 00750 00452 0.1323 
0.0&57 oo.:n oo:;76 00315 
00383 -00248 -00159 -O.OC15 
O.Of6f 0 081(, 00348 -oocsa 

-00085 -00521 003CO -00420 
-0.017,1 00?76 001C6 0.0)60 

A;lf"' 1d.< A .: (11) 

Aug Sep Oct Nov Dec Year Jan- Dec 

J.l'1~1 -::.0?60 001J4 0.035:{ 0.0038 195b '10-1?8 

-O.C386 -00452 0.0832 0.0113 -0.0481 1957 ·OJ457 

O.C-128 :w5 ·s 00407 0049~ 003'3 1958 :16489 

OCOB8 :04.31 0.02:?7 0.0222 0032:2 1959 0.1640 

O.C525 -().(J/38 ·0040 0.043t 0 0332. 1%0 ·0.03?q 

0.0130 003JC) 002b? 0.0&1 3 0.0079 196i 0.3209 

O.U289 -0.0559 -00373 0.1218 -0.0089 1962 -0.1190 

0.0517 -00163 00236 -00106 ·00048 "963 0 2357 

-OC029 0.0402 0.0205 o.oo·· -00i'2 :964 0.2352 

O.C595 0.0341 005'12 00311 0052:? ·scs 0.4175 

·0.1080 -0.011:).1 00101 0.0111}1 OOJ65 1966 -a.o;m 
0.00?0 QO!l6i> ·OOJ11 001 1 { 009b5 196/ 0.8~( 

0.0357 G059~1 ocmo 0 076-1 OJ062 1968 :l:i591 

007.32 -0 0261 0.0610 -0.0557 0.0587 '1969 -0.2505 

0.0949 0.1086 ·0 0706 00137 007.25 1970 <).1743 

00!>83 0 021(1 (l055 1 0.027··~ 0 '44 197i 0.1550 

O.C18n -:.03-19 -:10175 0.059l -O.O:ll ·1 1'977 0.04-13 

·0.0·145 Q.10b4 0 (}()84 ·0190/ ll0014 HH3 '.3()<)0 

-OC581 -Q0553 0.1063 -0 i)438 ·O.G7S8 -974 -0.'995 

O.C5'4 0.0182 00050 00320 00~ 97 1975 0.5282 

·OC290 00104 -0.0209 O.D4J4 0.1180 1976 0.5738 

-(1.010/ 0009/ -o oJ:~o 010Sb 0.0081 191( 0.?~138 

O.C939 -0 003:: -l) 2427 00732 00168 1978 02346 

O.Ci",b -0.03-1,1 0.11!>4 0.()0~8 0()588 1979 0 <1:~46 

O.C004 :.0418 00333 00766 ·00333 1980 ::J.398S 

OC:504 -:0733 :J.t)742 0.0276 0.0221) '98 ~J3SB 

OC698 00327 01.305 00779 00i 32 i982 J2801 

-0.019/ ::.o 33 ·DObOS O.Ob'b -o.u 4!> ]08·~ [J%[ 

00998 00021 -0.0217 -0.0336 o.o· so 1984 -0.06G7 

-0.0072 -0.0544 ll026. 0.0620 0.0170 1985 0.)<16b 
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Appendix A-4 
Srnaii·C<tnitali:zatlon Stoch.s. 1 ot<J Helw ns 
HOiYl I q?(, to 1015 

Year Jan Feb Mar 
1986 I)')' 2 0~7 q 0'14li 
1987 00:.\.43 c JS()9 0 0?3;; 

198S OIJ556 0.0760 0.04(:8 
1l)89 00404 0(}1133 o o:~s8 
1990 0.0764 0.0'87 0.0368 
19l)l 00841 () 1' 3 006HO 
l ~l9L 0.1128 0.0452 0.0?49 
191)3 0.0543 -0.0180 OOJ.SCJ 
1994 ooG;s -00023 00446 
19'l5 0.0283 (l 0252 0.0145 
1996 0 (JJ?8 00369 00:08 
1()91 0(}120 00205 0.011.)0 
199B ·O O'.:o9 00h49 00481 
11.)'}1 00279 -00687 -0 0379 
2000 00595 0.'235B -O.J751 

2001 01280 -0 0702 ·0 04$0 
?00~ 0.01'0 O.tl277 00&!4 

/003 .(1 0723 -0 0/88 () 0111 
?(}04 0 Oh/fi o ou~,o ().()014 

2005 -0.04' 0 0.0083 -(1()3?3 

2006 009 4 00025 00455 
2007 0.01'5 -0.0050 00 02 
7()U8 ·001&5 -003 4 00031 

2009 -0 1191 -0 13' I 00958 
1010 -0.0794 0043q 00808 
2011 ·C0109 00587 00325 
201£ 0.0696 0.0'91 o.u298 
2013 00~68 o o· o 00487 

?014 ·0 0443 0.04:'1 Q:l()CJ( 

20Hi -00490 0.0603 0.0229 

?01b -00680 0.01 0 0.070S 

·corn~·-IJPd r111n~:.:t ret···~ 

7.01 f S~BI Yeart::oo'< 

Apr May J un Ju1 
00064 0•)360 (J lJ. ;'(• O.OTO 

·00313 -00039 OO~b6 () 030.1 
0.0209 -0 0179 00612 ·OOCZ5 
0.0279 OO~-i62 ·00:2G1 O.Ot.O? 
00266 00561 I) 01 <14 · 00382 
0.0034 00334 · 004Hh 0040t 
0.0403 0001.1 ·00fJ19 omro 

-0.0306 003t12 -0 0038 0 0166 
00060 · 00012 ·00262 0.0184 
0.0352. 0 (1.298 00561-l 00645 
008<18 00749 00587 0.094.3 

·0.02'6 0102~' 00•19& 0.060S 
00168 -00497 -007Cb ·O.:Orl 
00949 00387 00568 o.ucn 
0:251 -00808 013C8 -00322 
00731 0096C 00359 ·0 0254 
00243 -0 0773 003SG \) 1448 
0.01.)?8 0 116? 001\·10 0.0738 

-0.040CJ onooc 00441 -0.0{4 1 

·0.0622 00603 00452 00753 
0 0041 00589 OOOB9 0.0345 
00150 00315 ·00033 ·0 0651 
OO?Oi 00393 ·0 090b O.u~8 

01739 0.03-13 00~76 0.0932 
0.0//( -00t42 ·007;'1\ 0.0114 
0016S -00192 ·00216 0.0259 
O.Ql42 0061?7 0051~ OJC91 

-00079 00518 00·046 OJ741 
·()0341 0 0010 00434 00~4 

-0.0195 0 0138 0 016.1 -00244 
0.0 108 0.0101 -0 0017 0.0!':02 

Aug Sep Oct Nov Dec Year J an-Dec 

~l.C2'8 -.0559 00345 0.003" 1)"1?6? gs6 0.0685 

O.G78£ -n.0081 -0.?919 ·O.D19i () Q5/0 1981 -~.0930 

-0C246 ~0227 -0.01:?3 -0.0437 0.0394 1988 0.2287 

Ot:122 00000 <J0601 -0005' -00131 1989 c 101 s 
1) 12-J(, 00829 -0.0572 0.0450 0.0194 1990 n1s6 

O.O?b1 o.oo:v 0.031 ,' -00~'i6 00601 1G9. :1.4463 

0.0228 0.01.31 0.0259 O.OSH5 0.0441 1qCJ? :1.2335 

'lC3~i9 0.031& 0.047' -O.Ql75 00 9-1 1993 0.2098 

0.0337 0010'5 00115 -0 0326 00002 1994 00311 

OC35S 0Wl5 ·D.04B7 0.0192 0.02~9 1995 0.3446 

O.C4t6 0 .. 0)91 00175 00:!88 0 0?()! 199u 0 i762 

O.GSO':l :!08•1-1 ·0038~ -O.OiS:: ·0 0' {1 1l)qi :J_22 !8 
-0 :'010 0.03G9 003~& 0 Dit>S 00:?!1? ·yqs -:] 0" .31 

·O.Gi91 -~ 0221 -0 0087 o:"!n 0 1'3i '')<)9 82979 

OC925 -J 0217 -o.ono -G.l"'O 0.0' 89 2000 -ouJe.g 
·0.0295 ~.1278 006<15 006i4 00572 200i c 2277 

:JC057 ~)0574 0.0!57 0.0836 0.04~~':) lOO? 0.13£B 

O.C•F3 (:.0009 oosg., o.rf.no O.Olll :?003 ().(iQ70 

0.01'>t o.o:-,01 ll 0184 008\)( O.D4!)8 2004 0.1B::J9 

-00139 0.0061 -0.02R' 0.0453 0.001 8 2005 O.Cl569 

0.0278 0.0056 00545 00:!25 001&1 2006 0 lo17 

00116 00148 0.0170 -0.0842 -0.0006 2007 ·0.0522 

o.cms ·0 (J r'3/ ·O~Oi'l -01:194 OO!>bb ?UOH .CJ.35l? 

00273 O.OS'iti -0 0727 00178 00869 200q Q2809 

-0.01()8 0.1?1t> 0.04:V. OJ-1?4 Oil8~() 20'.} 03, ;(> 

·O.C893 · ~ .1058 v 1543 -0006C 0 0Jl36 201 1 -003::.6 

0 C31 2 !104 19 <J.0£05 O.J094 0 03B•J 2012 0.18?.: 

-0.C34B 0.0705 00348 l) 0555 00189 2013 04507 

O.G4~1 ·0056() O.Ob:,:> ·O.Ollf!J OJ:i3f ?014 O.WCJ,' 

-OC443 -0.0431 0.0603 0.0234 -00490 ?015 <.l.0360 
O.C15l) 0.00/2 -().0353 01319 0 L)106 7015 0.)565 

4ope'ld-.. A-~ il:) 
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Appendix A- 5 
l onq lr,>r m Corporate Bonds: I owl HetiH PS 

f'rom 1926 to 2015 

Year Jan Feb Mar 
1q7() 00~{? 0 ()J.1"' 0 J()811 

19~~ 0.0~56 00069 0.0083 

1928 0 0327 0 v:l6S 0 0(1·11 

1929 O.tXi43 0.0030 00087 

19:-lO ClO:Jbt) () (}Jf? () 01 :i8 
1931 0.0203 O.l}J6B 0.0094 

1932 · 0.0:)52 -00238 0.0356 

1933 0 0547 ·00523 00047 
1934 00257 0.0'46 0.0187 

1935 I) 02 1 o:r41 00043 
)()36 0.0.']8? 000!':-1 (I 008/ 
193i OUC24 -0C~4b ·00'1<: 

1938 OCKlJS 0 ()" 0 -oooa; 
19.39 o.o:n 0.00!;4 O.J022 
19'10 OOJ49 0 ()J21 00049 

194 o.o:.oo 0.0'106 ·0.00::>7 
19·1i' 0.0:106 -0 0\)08 0.00£13 
1 <)4:~ 0 0049 OOOOh 0.00:!0 

1944 0 0020 0.0034 C1004A 

1945 00076 00046 00018 

194G 0.0128 0.0034 0 .0034 
1941 OO:J05 0 (}JQ~) 0 (l()b i 
1918 00021 00039 00115 

19-19 00038 OOJ38 0000/ 

1950 00~7 Q():JO? 00022 

1951 0.0:)'9 0.0044 O.::l237 
195.2 001 99 -00085 0007G 

1%3 o.o:.ao ·00040 ·O.J03c. 
1954 0.0124 00198 OJ.J039 
1q55 -o.o::l97 -0.0063 00092 

'Ct-"lll"""'j ~nnual reton; 

Apr May Jun 
()JOC? 000-1/. oo: ~-1 

0.0053 ·00011 00043 
00014 -00078 ·0 002·1 
0.0019 00045 ·00046 
0008-1 o oo:,t 00110 
0.00b7 00134 0005~ 

-001 i6 00107 -00009 
· 00095 00588 00190 
0.010~ 00090 00158 
00112 0.004/ u 0117 
0.0076 0.00-1l. ooce::> 
00Cb8 {)0040 00')!;3 

00138 0001C ODC95 
0.006-1 00049 00035 

-0.0092 -00021 00121 
0.0078 00049 OOOE3 
0.0006 0002(' OOO.H 
0 0049 00048 0 0048 
00034 00005 00():20 

00018 00011 0 0032 
· 0.0043 00019 00019 
00020 0002G u O'.lC4 
00038 00008 -ooce3 
00023 000~ OOC!l~ 

-00008 ·00008 0.0:23 
0.0009 00015 00093 

-00004 00031 00016 
0.0248 ·0003() omcq 

-00034 -00042 00063 
-0.000 1 ·00018 00029 

A.>pend ~ -~ !: ( 1 3) 

Jul Aug Sep Oct Nov Dee Year Jan-Dee 

O.OCS ' O.C0111 ,) :J():,! 1 ·ng; O.v.i5i OJ'1~b l(,),.,h 
..;L,.- 0.071," 

OGC03 OC083 00'49 0.0055 0 .£1:)68 OJ068 19:!7 007 44 

·O.JC"O O.C-Q83 000~~0 00083 ·00035 OD084 1928 00284 

00020 OC020 0.00.34 0.0073 00018 0.0192. 19:!9 0.03~7 

00%5 O.Cl3b :lOIOli 00054 ·0.00'? ·0.0090 1-1:m 0.0198 

0.0052 0001? 00014 0.03fi'.l 0.0189 o.o:m& 1'1:3' ·0.0135 
0.0043 O.C4Jb 'J.0301 0.0074 0.0073 O.OI:i9 1932 0.1082 
0 '1 161 O.C093 ·~.001J 00040 00248 00257 1933 01038 

OOC4< O.C047 <1.0061 0.0102 0.0~ 29 00101 1934 G 1384 

O.Jl11 (J.C042 0.0000 00042 00069 00083 1935 J0961 
O.GC11 or:{Jflt :JOOocf ooo;•t~ OOIC":: 000' 0 193o ::!.Ob!4 

00039 ·O.COl i (l OOZ'> 000€>1 00()(,( 0 i):)(;f 1S3f C02r'5 

O.GC65 ·0.0019 OOIO'l 00080 QlJJ37 00122 1933 :)0513 

-ooco• ·OC39~ 00151 a.o£31 0.0379 0.007<3 1939 ::..0.397 

0.3C2i O.C007 C.009:! 00049 OOJ63 ·00023 194J 00339 

OOC63 O.C034 ~) 0048 0.0034 0.0:)94 0.0006 1941 0.0273 

O.OG?O o.crns 0.0020 00006 0.0006 00\HC) 19-1.1 OJ.l200 

OOClll O.CCJI<-J ()()tJ()b ·0.00.)9 -0.011:'3 0.0049 194:~ 0.0283 

00034 00034 00019 0.0019 0 .0048 00'4<) 1944 C.0473 

O.CC11 O.C004 0.0032 0 0032 0.0032 00'33 1945 C.0400 

·0 :/C12 -ocoas -C 0026 J0020 -0.0025 O.O'lJ 1946 :)0172 

0.00~0 ·OCOfl -0 01]1 ·0 0099 ·00098 00024 191f -0.0234 

-O.OC52 O.CD!:·5 c 002·1 00:)21 0~185 00'31 19-13 00414 

O.QC:J9 O.C031 a.oo21 0.006: 0.00?~ ·O.o11\5 1919 :J.03Jl 

O.OC59 O.C038 ·0.00:<9 00008 00054 00023 i95J 002 2 

00205 00114 0.0057 0.01..15 o.ooo· 0.0058 1951 0.0259 

0.0016 O.C063 ·0.0018 00039 00' 08 -00091 1952 003S2 

0.017! -0.008!-> O.Oba om:,, -O.UD/3 0 ()' I( 195~~ 0.0341 

OOC'AO 00018 00040 0.00<10 0.0025 0.0017 1<)!i4 :J.053!) 

·0 OC-11 ·O.C038 0.(1076 () 0078 -0.0030 0 l)06:) 1955 0.00-18 
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Appendix A- 5 
Lo·tq 1':'1 1 CoqKwlte Bends: ro:al ~eturrs 
From i926to201S 

Year Jan Feb Mar 
JC)'i() 0 0101 00'1:)£, -o o· 46 
1957 00197 00093 0.0050 
1958 0 08<19 -oo:.10s -0 0046 
1959 0.0028 0 0 126 ·0.008:3 
19f,O () 010( 001?8 () ()' <Jl 
1%1 O.l)1 48 0.0? ' 0 0.0029 
19&2 0 0080 0.0.)5:? 0.0151 
1963 0 0059 0 0023 0002G 
1954 OOOAi' [1 0054 -(10052 
1<b5 OOQ81 0 Cl'J09 00012 
1%6 OO:Ji'i' -o 011:1 ·0005'l 
lCJo• 0 04!)0 ·0 0:!01 0 1.1' 11 
1908 00361 o o:m -0 0' C)7 
1959 00139 ·0 l)l€0 -0.0200 
1970 00141 0 0.101 00045 
1971 0 053) 00)()0 (JQ?58 
19?; -o.oo:n 0.0107 0 .002·~ 

1<)73 -eO:J:>4 0.00:'3 0004!) 
1974 ·C'.IY.;53 0.0XI9 -(1,[)307 
1915 00596 0 (Jl J I 00247 
1976 00188 0.0061 oo·,r:7 
191 ( ·0 03():1 -000?0 00094 
1978 ·0 O:JSCJ OODSI 0 :)042 
191Y 0 018·1 ·001;18 OT Ot 

1980 ·00645 0 0665 ·0 0062 
1981 0.0130 00269 00311 
1982 ·0 0129 0 03'2 0030G 
1()83 0.009~ 004:l8 OUO/? 
1984 ormo -0 0172 -0.0235 
1<)S5 o o:ur; -Q(nt3 0 017CJ 

·cc.'r'~l:-.t.tnd dnn~ t:·-1 tetiJI n 

2tl1 r Sf:\131 Yearboo~ 

Apr May Jun 
·00115 00057 ·OOV18 
0.0066 ·00075 ·00322 
00163 0003 1 -0 0038 
0.Q172 00114 00044 

·00022 -0 00? I u 0141 
O.D116 00049 oouao 
0.0142 00000 -0 0026 
00051 0 0048 00043 
0.0040 0 0057 00048 
!.)0021 0 0008 00003 
0.0013 -C) 0026 OQ{BU 

·000!1 -0 025~ -00223 
00048 0.0032 0.012Z 
0.0385 ·00227 00035 

·00250 ·00163 OCCCI 
0.0136 00161 001'C7 
0.~5 00162 -0 0068 
0.0061 -000:1<1 -oom:& 

·00341 00105 -0 0285 
00052 00106 0 03C4 

·O.OtJ15 -00103 00150 
OJlOO 00106 001 l!:i 

-000:'3 -0.0108 00023 
·0.00!:>2 002?8 OO?b9 
0 i376 0.056C 00341 
0.0769 00595 000)3 
00338 0 0245 00468 
0.0~48 ·003?.4 ·OOO<Ib 

-00073 ·0 0483 0 0199 
0.0296 OOS?O ooosa 

Jul Aug Sep OCt Nov Dec Year Jan-Dec 
·00(!~3 ·O.C:'08 :lOOP 00105 ·0.01 2b -0 0187 1QSo 'l 001'!1 
·IJ OliO ·00009 0.0095 0.00:?3 0.031, 0.0585 1957 O.Oe71 
-0 01 'i3 -0.0320 -0.0096 00107 00105 -0 J:J58 1958 -0.0222 
0 OCS9 00058 ·00088 00165 0.0135 ·0.0::196 1959 0.0097 
0.0?:,, 0.011/ ·0.0063 O.ODOH ·O.OU fO 00'04 1%0 O.O<JOI 
0004(1 00lJ1S 0.0144 0.017.7 0 .0028 0.0026 196' C CJ4S:l 

-00015 0.01-13 0.0089 0.00b8 0 .0062. ooo2a 1962 0.0795 
0.0028 00035 00023 00049 000'5 OOJ3A 1963 0 0219 
I) 0052 00(137 00021 0.005} -0.0004 n oosa 1964 0.0477 
0.0019 0.0006 OCJO, f> 0 0045 l) OQ57 00 49 1'-J(l!) J.ll046 

·00098 ·O.fl:J!lq ::om·a 0 0?6' -0.0020 0.0201 1'lfl(J :1.0020 
OGC41 ·O.COOt ~\ 0094 :)021:'" ·OO:U2 0 ') ')( l'il'/ ·0.04% 
O.C311 0.0206 .:)(1053 ·0 0160 -0 0226 ·00233 1968 00251 
00005 OC020 -c 024~ 1.0121 -o.047" -O.J 34 1969 ·OOecrJ 
0.0555 00100 :).0139 ·00095 00584 00372 1970 0183i 
00C7!; 00~~)4 0.0102 :J0?82 0.0029 (!:);>?J 197' 0.1101 
OC'.l.30 o.co:;: G.\)031 0.010' 0.0719 -oooo:: 1sn 007/6 
0.0~{5 0.03~6 003:16 -~lOOoo O.O:Jtf: 0.0009 19t3 0.0114 

-0 0211 -OC258 \} 0174 1'0885 om·1 -(i Ams 1974 -0.0306 
0.0030 O.Cl7S 00126 00553 ·O.O'JSS 0044::. 19i5 0 1 46~ 
00149 OC231 C016i 11007J 0.03"9 CJ34~ 1976 0.1865 

·0 OOJ!:i 00136 -~1.00:!? ·00038 0 OQbi -0 0"05 191 ( O.Olll 
om:n O.C257 -000-18 · 00:!05 00i31 -00.33 1978 -00007 

-0 Q(.J:il 0(;0()6 ,, () f9 -r' 06QJ 0.0:'22 -o o· o8 19 i<l -:HJ-118 
·00,129 ·0.0,115 :).0237 -0 0159 00017 00248 1980 00276 
00372. 00345 20 gct 0.052' 0.12&7 00581) lt)!Jl O.{)l L4 
00540 00837 00523 00759 00:!0" oo·o8 1982 04256 

·0 04~!> 0.00!11 ooaq? ·O.OOih 0.014? 0.003~~ 1<JH1 o.ob:'6 
0 0580 00307 00314 •:1.0572 0.0212 0.0128 1984 01686 

·0 01?1 0.0/60 OOOil tl0379 0.0370 00169 1'!85 0.:~009 

A~lpertd''< A·S (H) 
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Appendix A- 5 
I ono terrn Corporate Bonds. • o:,·11 Hewrns 
f·ror1 19/b to 201 o 

Year Jan Feb Mar 
1986 I) 0045 I) :)7!;?. 0'12"6 
19St 0 0?." 6 0 ()J58 ·0.008; 
1988 0.05"7 0.0138 ·0.0188 
1989 00202 -00129 OOOo4 
1990 0.0191 0.00'2 0.0011 
19lJ1 OOlbO 0 {)1 ?1 0(1108 
19():> 0.1)173 0.()096 0.0073 
1993 0.0250 0.0256 0.0025 
199<1 0 0202 00286 -00383 
1995 0 0256 0.028() 00095 
1996 tJ 0::114 ·00373 0 30 
1C)91 -o o:•2s oCY.J:Zc 0.0?21 
I~Y!S IJ Ul:5f -u VU~Jf UOlJ~ 

1q99 00123 -{) 0101 00002 
2000 -o o:m 0.0092 0.0'69 
2001 00359 00'27 ·0 .)0:29 
?002 oono 0.!)'30 0.0295 
:1003 OOC21 00)b4 -00080 
?U04 () lll8( 00 {8 () D' 16 
2005 00277 -(10112 -0.0125 
2006 0 OJ93 00 28 00404 
2007 -0.1Xl5 1 0.0287 0.0231 
:!OOS 0 o:l' I -0 00f1 000!>9 
2009 -0 09-19 -00308 -0 O<llS 
~·ow OO:J9& 0003<) () 0045 
2011 -0019$ 00'57 -0 0072 
2012 0.0194 0.0057 o.n303 
2013 -0 03'3 00093 -00018 
?011 oo:m 0.£) 68 (l\}05? 
2015 0.0599 -0.0320 0.0058 
?016 0.0061 0023? 0.04?3 

·cor,lpoJnrl a'lnd31 f tW1· ..--

Apr May Jun 
000'6 OJ16t 002 8 

·0 .bO/ -0 005.' o 01 =s 
00149 ·0 0057 0(•379 
00213 00379 00395 
0.0191 0038!: 00216 
00138 00039 · 0 (J()lf) 

0.0016 0 O?fJ4 001~16 
0.0052 0002C 002"33 
00097 -0 0062 -00081 
00175 00631 00079 
00160 00005 00172 
00184 001!8 OOlEt 
000!>3 OOlbi 0011!, 

-ooo::,l -oom. -00160 
-00115 -0 0161 00326 
-00128 00132 OO:l55 
() 0253 00113 OOD73 
0.0?/.G 001111 -001-':~ 

0 05:14 ·0 0011 0009:! 
0.0327 00295 0 (1141 
00224 0.002C 00039 
00140 -oom: ·00148 
00091 -o o: rr ·0 00b1 

-00030 00~89 00350 
0035' -000'>1 0051'-l 
00239 00257 ·00210 
00251 003~ OOCE-4 
00349 -0 0536 -0 OT'1 
0.0160 001?.8 () 00/0 

-0.0223 -0 0204 -0 0320 
00146 (100 16 00377 

A;ip<''~,j:" A !> {1 :;; 

Jul Aug Sep Oct Nov Dec Year Jan-Dec 
OJC3' O.C27:> ~0 4 00189 I) '):'13 t)'l 7 ,9$5 :J 1 935 
-o:mq -0.CDi5 -:J(J-1/.2 3050i o.o~ 2.!: o.a2i? 1()81 -Q.OOU 
-00111 ocos~ 00326 G.0273 -0.0iE9 (I 0039 1988 ~-J0-:'0 
0.~178 -O.Clo3 :)(1040 \) 0275 00070 00006 1!:89 0.1523 
00102 OC292 000-31 0.0132 0.0285 0.0167 1990 00578 
0016{ o.c;u;, :l.0/11 (l 0043 0.0106 0.04:ll1 1qc.p 01989 
00308 O.C090 800CJ9 0.0156 Cl.00b9 0.0228 10.4? 0.0939 
0.0100 0.0287 ''00-13 0.005' -0.0188 O.OOb~f 199.3 0.1319 
0::1309 ·OC031 00265 -00050 0 OCI' 8 1)0'57 1994 -0 0575 

-00101 OC214 00153 3.0185 0.0242 (•0.228 1995 02720 
O.OClO O.COrO omsq 0036i 00::'&3 0(' UG 199li :J0•40 
00!-:73 .. o.o~,o 00276 001<)' 0.0101 00'6~ 1'Ni O.JiH.J:'J 

-o OC!>& O.C089 0 0·113 -0 0190 IJWiO OOlPO 1998 a 1o·:o 
-0 ':113 -0.C026 ~.0093 0()1}17 -0 vJ:21 -0 0~02 19<)9 -007-15 
OOF9 0 C1.35 G004C. 0.0045 0.0263 0.0270 2000 0 1 287 
0.0.361 0.0157 -~0152 00437 00'88 ·000')0 2001 0.1065 
O':'C94 0.245? 0.0330 0.1)!4 (, 00103 () 0361 )002 ~ 1633 

-0.088' 0.()219 0.0503 .f)t)/03 0.0052 0 0 3C) ?.003 0.0527 
001 ~:·1 O.C395 :l.OHl1 00164 o.o::>oo 0 0/5( /O(Jil 0.08/l 

-00244 OC233 -0.0310 -0.0204 oooqq 00225 2005 0.0587 
(I 023/ 0.0351 ~.018J 00127 1)0:246 002J2 200b 00324 

-0 OC32 0Ci52 00135 0.0088 0.0079 0.0028 200i 0.0260 
oo1u9 O.Cl :'1 -0.0863 -004~0 0 1174 0 1 ~(10 :woa 008/8 
0.0565 O.C235 {j 0273 00016 0 0-.14-1 -00275 2009 00302 
O.aJ?I) O.C4'J ·O.QJ.H J.0/~13 -0.'1J!> t -0.0036 ll) J :J 124-1 
0.0473 0.C2-10 ~.0575 00094 -00355 005'2 2o:· c 1~gs 
0.0612 O.C.Q93 · 0012(1 0.02:36 00092 O.OOG? 2012 0.1068 
O.OC31 -0.C074 0001.1 0021" -00086 00002 2013 -00707 
OOC24 0.03!'>(1 -n.o:>r1 0.0?.25 0.01 f3 0.0 83 ?0 4 :1.1 ns 
00239 -0.0067 0.0133 o.oo:>.e O.OCJ20 0.00(10 2015 -0 0102 
0.0245 0.0016 -0.011 q -0.0?63 -0.05'0 00059 2016 0.0670 
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Appendix A-6 
Lo· 1Q 11:'1 ·r G:>' t-rrn Pill I.:WtJds· 1 ow' Het~r ns 
From1926 to 2C15 

Year Jan Feb Mar 
1<)?() OOlJH O<Xl63 0.00·11 
1927 0.0075 o.oosa 0.0253 
1928 -00036 00061 0 004~ 
1929 00090 0.0157 0.0'144 
1930 ·OOOti'f ()01?() () 008~1 
1~131 0.0121 0.0085 0.0104 
1932 o ooa-1 0.0-1' 3 ·0 0t)18 
1933 I) 0148 0 0259 00097 
1934 0.0257 0.0081 (i 0197 
1935 I) 0182 0009Z 00041 
1•nt> OOQ!l~ 00081 OO'Ob 
193,' .r; O~J~:J Ol~!:!D ·0041:' 
1938 0 JJ57 0 0052 ·0 •.)037 
1939 O.O:l59 0.0080 o :ns 
1940 c o::r.1 oo:m oo·T· 
1941 0.0201 0.0020 OJO% 
19·1? O.tY.l6Cl 0.00' I 0009? 
1943 oro.n ·O.OOOb oooog 
1944 0.0~)21 (1,1).)32 (10021 
1941> I) 0121 00!)71 1.)0021 
1946 00:)25 0.003~ 00010 
194' ·0 0<,'06 000/.1 00020 
1918 OOJ20 0004il OJ03<1 
1949 Q[J:J8:l 0.00-19 0.0014 
1950 · 00061 00021 00008 
1951 0.0~5!3 0.0074 00 57 
1952 00028 ooo· 4 0 0'11 
19'13 0.0:)1/ 0 OOHf O.DOHS 
1954 (l 008(} (1 0240 (10058 
1<)55 -0.0/-11 -0 0018 () 0087 

·cot·,~~IOf'H.1 ;iqnu:• , .. ~._,r.-, 

201f Sl>l:ll YE'arbook 

Apr May Jun Jul 
(l.\1076 0001:. ocxna 0 OC0·1 
0.0005 00109 ·00069 0 0050 

-00004 · 00077 0.0041 ·0.02H 
00275 00Hi2 00110 00000 

·0 0016 00140 000~1 ooo:ltJ 
0.0086 0014!) 00004 00042 
0.060·1 -00188 00065 0.0'181 

-0 0032 00303 00050 00017 
0.0126 00131 00067 OOC40 
00079 00057 00092 0:104& 
0.0035 f1004C 000?1 O.OCbO 
00039 000;)3 ·OO''IS 00138 
00210 '10()41; OO'JC·1 O.OC-13 
00118 0017' ·00027 00113 

-00035 ·0.02£<9 00258 O.CC5Z 
O.Ql29 "002i' OOCoG occn 

-00029 ;}007~ 00:!8 0 (Y.;l s 
OOClLlS "'oo:x. 0 OOH:l -0 :JCOl 
00013 00028 OOOC8 OOC35 
1.)0160 0005f: 00169 O.CC85 

-0.0135 -00012 00070 · OOC40 
·00031 0 OlJ31 00010 00053 
000oi5 00141 ·0.008·1 ·0.1C2 
0.0011 00019 OOloi 0.01;33 
00030 0.0033 ·00025 00055 
0.0063 00069 0 OOoL 00138 
00171 ·0.0034 O.O:l03 -o.oo:w 

-0010!> ·00148 o on:~ oom<J 
0,0104 -00087 00163 00134 
0.0001 00073 -0 0076 ·0 010/ 

Aug Sep Oct Nov Dec Year Jan-Dec 
OFOOO C.0038 <l.01 02 O.O'W 0.0\l/8 197b 'l.O< f i 
00076 0.0018 0.0099 0.0097 0.0072 1927 0.0893 
0.0076 -0.001\1 :)0158 00003 00001\ 19~8 0.0010 
00034 00028 0.0382 0.0236 0.0089 1929 0.0342 
0.0013 0.00{4 !J.003b 0.004:> ·0.0010 1930 0.046b 
OUCJI? () 0281 0.0330 0 .0027 0.0220 1931 0.0~<1'1 
O.C003 0.0057 ·0.0017 0.0032 0 .0131 1932 0.1684 
00044 00023 -00091 -00149 .. oo-~3 1933 ·00007 

·0.0118 -001-16 0.0182 0.0037 o_o:,.,: 1934 0 .1003 
·O.C13J 0.0009 0 00(>- 000 0 00370 1935 00498 
ll.G111 -O.OCBl J.~,ti.Jb 00205 O.OD38 19..36 0.0(5'} 

·0010-1 ~10045 00042 0.0096 0 008?. 193( o ow:-1 
o.cooo 00022 00087 -00022 0 OJ20 1938 :10!'153 

-00201 -00545 0.04"0 0.0162 00'4'5 1939 :).0594 
OC028 ~.0110 0003" 00:?05 OOJtF 1940 :)0509 
O.C018 00012 Q014J 00029 lJ J 7' 1941 00i.)()3 
O.C03S 0.0003 0.00?•1 ·0.0035 O . .OJ1Cl 1<;47. 0 03/2 
O.Gml 000'1 00005 -oooui OOJ18 1943 00/.0B 
OC027 000"4 i.i.ClOi 2 00024 0.0042 jq44 0.0281 

0.0026 :).0054 00104 00125 00'9! 1945 0 10'13 
·OCll£ ·00009 J.0074 -0.0054 oa· 45 1946 ·0.0010 
() 0001 ·\.1004·• -0((}3( -ocr. ;4 ·O:J'q? j!)4( -0.0262 
0.0001 00014 001}07 00076 00056 1948 003·10 
0.01' 0.0011 0.0019 000/ 0.0052 194~ 1lOo<1~ 

O.C0'·1 o.oon ·0 0048 00035 OOO~G 1950 ;:)0006 
ocogg JOOBO 0.0010 0.0136 0.0061 195' OOJ<l3 

·O.C070 ·00130 00148 ·000"5 ·00086 1952 00116 
-0.0008 002Yq 0.00{4 0.0049 O.Q/Ob 19!>:-l 0.0:-!64 
-00036 ·00010 0.0006 · 0.0025 0.0064 1954 007'1<) 
O.C00-1 o.oon \)01-14 · 0.00-15 0.0037 1955 ·0.0129 

Ar.-pe·HF >.A 6 (16) 
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Appendix A-6 
Lonq l ... l'T Go"~rr•n•111 &1nc!s: lotdl Ret:1ms 
F·om 1926 to 2016 

Year Jan Feb Mar 
1C)56 oo:m:1 () 000? 0.0'-19 
1957 0 .0346 0.0025 0.0024 
1958 -0 0;)81 00100 00102 
1959 0 .0080 0.0117 0.0017 
19b0 0.01 ') 00:-'04 0.0282 
1961 0.0107 0.0?00 00038 
1962 ·0.00' '1 0.0103 0 .0253 
1963 ·00001 00008 00009 
1964 -o.o::n 4 -0 0011 0.0037 
1965 OOJ40 1)0014 000?4 
1%6 · 0 ()1 0'1 () 0250 0()2t)6 
IYbi U Ul!>ll fJ tl,';l I IJ0 1Y8 
1968 0032S ·OOJ33 ·00212 
1969 · 0 .0206 0.004Z O.:JOIO 
1970 -c o:m 005ei ·00065 
19il 00506 0.0 163 0.:!526 
19?/ -0.0064 ooosa -0.008:> 
1 t) 1:1 -oo:~~1 () ().114 0!)()82 
19?4 -0.00~!3 ·00024 ·0.029:: 
1975 00225 l) :>131 1) :J267 
1976 00090 0.0062 0.01€6 
1911 ·0 0388 OOCH9 00091 
1978 -0 0080 00004 -0:>021 
19('l 0.0191 -om:~s OD"2CJ 
1980 ·0074 1 ·00467 00315 
1981 COl 5 0.04~!6 0.038<1 
1982 0 0346 00182 00231 
1983 oo:mq 0049? o.:JOC)4 
1984 (1.0244 -0.01 78 -oo· 56 
1l}S5 0.03M -0 ()1C)~~ O.J307 

'Cvrnpnun::1 ;tlln+.l~ rt-"lul -. 

Apr May Jun 
-0.0113 0.022!': 000? 1 

-0.022:2 -00023 -00180 
0.0186 0.0001 -00160 
0.0117 00006 00010 

-0.01 (() 0015? 001 f'l 
0,0'115 00046 00[)75 
0.0082 00041) -0 0076 

-0 0012 0 0023 00019 
0 0047 0 0050 OO"l69 
ooo:J6 00018 (J 00.1 7 
0.0063 -ooosq ·OOD1b 

-00:?91 -tJ003':l ·0 031'2 
0022'7 0.1..'013 0.02C:O 
00427 OO.l9C 0021 4 

-00413 ·0.0468 00486 
0.0?.83 00006 omsq 
0.007? 0027G -00065 
0.00~6 -0010~ -O.(Y.)/ 1 

-0.0253 00123 OOC<15 
0.0182 {10212 00292 
00018 ·00158 002C8 
000(1 0017~ 0.01&4 

-00005 -0.0058 -000&:' 
-0.011'1 00261 00311 
o· sz3 0.0419 00359 
0.0518 00622 00179 
0 0373 0.0034 -0 0223 
0.03h0 ·0 038b 00039 

-0 01(16 -0 051 6 00150 
0.0?-1?. 0.08% 0 011;' 

A;,p,'n<l y A· o (T i) 

Jul Aug Sep OCt Nov Dec Year Jan- Dec 
O'J;>Qq 0018 ( J.OOSO -J 0051 -00051 -00 /9 195b :'.or,;,q 
0 OC41 O.C002 0.0076 -0.0050 0.0533 0.0307 1957 0.074b 

-0.D278 -0.0·136 -00117 00139 00120 -00181 1958 -n or:,og 
0006(1 0 004 1 00057 0.0150 ·0.01'9 o.o· 59 1959 00226 
ombH 0.005i O.t10fb -o oo:;s -O.OObb 0.02/tJ 1%0 O.l:i/8 
0.0035 0(1033 001:?9 00071 0.0020 0 .0'25 1Cifi1 0.0097 

-0.0109 0.018/' O.OOl)l 0.0084 0.002' 0.0035 1962 0.0689 
00031 O.C021 0.0004 00025 I) 005. ·OOOOG 1963 00121 
00008 O.C020 00050 0.0043 o.oo· 7 0.0030 1964 0.0351 
O.U(J:Il. ('J.COI] 0.0034 00027 00052 000/8 1965 OOOfl 

. r) ()()~ 1 ·0.0:'06 ~.0:13~) tl0!22 -001'19 001 ' %\1 :J.0365 
0.0()58 ·0 COH4 ·O.CJ005 -() 04QJ -00'91 001·l~ 19(•( ·D 091~ 
00289 ·OC003 ·0.0102 -J 0132 -00269 -0 0363 i968 -0.0026 
OOC7S -0 C069 -i} 0531 ll0365 -0.0243 -0.0068 1969 ·00507 
0 031<) ·OG019 0.0228 -0 0109 0079. ·00084 197:J a 1211 
OOC30 tl04'r'l oo::U4 ·J01i)i 0.0(!..17 0004.1 1971 O.lJL.J 
O.C:>J5 O.CO:l9 ·0.0083 o.o/~4 0.0~'26 -oonn 1972 C.05ntl 

-0 0:.3:! 0.0391 C0313 OOL15 -0.:)183 ·OD-:J87 l<:lf3 -o.m 11 
-0 OC:29 -OC23/ 0.0247 1.1.0439 0.0296 00171 1974 ~ 0435 
o~r 0.!:05!3 0.0098 00475 00'09 0031}0 19'i5 0 0920 
OOC78 OC21 1 C01 45 0.0084 0.0339 00327 1976 0.1675 

-OOOto 0.0198 -0.00::9 -00093 0.0093 ·00108 19il <HXJ6C) 
0 Oh13 O.C218 -:JOW6 -J 020~ 00189 -00i 30 19/8 -0011 8 

-o oc:a~ ·O.CO~b 0.U17?. ·0084" 0.03 , 00[')!-J{ 19i4 -:J.Ol ;13 
· 0.0476 · O.C432 0.0262 · 00:63 00100 00352 1980 -0.0395 
0 035~l 0.0386 001 45 0.0&29 0.1 4 0 OOTJ 1981 ~1019b 

0 0501 O.C781 0.0618 00634 ·00002 003.2 1982 0 4036 
· U 0485 O.CO/ll DO!'>Ob 0.013/ ().!Jl8.3 O.ll0tl9 J()H'i :l.OO():'l 
0 0Gl}3 00266 00~43 0.056" 0.01'8 0.009 1 1984 01548 

·00180 0.0/lil} -0.0021 lW33B 0.010" 0.054 1 ll}85 0.30C)i' 
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Appendix A-6 
l.n"lg·1errn Gnvernment Bond::. I e>tal He turns 
1-rcml 1 <l26 to 20'1 & 

Year Jan Feb Mar 
1986 0 Q;)25 0 1'45 O"iiO 
198' 0.0161 0.020? -00?:'3 
19BS 0.0666 0.005~ ·0 .0307 

1989 00203 -00'79 oo:22 
1990 ·0.0343 0.0025 · 0.0044 

l'l<.JI 0.0130 0.0030 o oo:~a 
1~}92 0.0324 0.0051 00094 
1993 0.0280 0.035,1 0.0021 

1994 00257 -00450 ·003')S 

199!\ 00273 0.0287 0.0091 

1996 co:r1 0 0483 OO?lCJ 
1<·)9'/ · 0.0:){9 0.:.1)()5 ·0.0?5? 
1qc:s 00200 ·0 t.nl?. 000?~ 

1999 00121 -0 :>520 -oooos 
20'JO 0.0228 0.0264 0.03E7 

2001 OO:J05 00'91 ·0 0074 

?UO~ 0.0138 0.0' 15 004:16 
)0()3 -0.0106 0032q -0.'1 35 

11004 (1018{ oono 0 0 ·11 
2005 0.0300 -0.!)128 -01)07:' 

2006 001'8 00238 00539 
2007 00102 00335 · 0 .0'45 

7008 002 3 00018 0 lOb 

2009 -0 1124 -00056 005-11 
?0 0 () 02E:4 0.0032 -0.01 i9 
20' · 00195 0 01 i3 ·0001)6 
?01'l 0.0::1()2 0096 0.0302 
2013 ·00332 00''4 ·00062 

?014 0.0548 000{4 0~1063 

2015 0.0709 -0.0523 0.0' 37 

?01G O.O'i76 0 ()2t)t1 ·0.000:) 

·c<•mp·XJ: d .trltLJ31 ret;Jii 

201 t SB~I Vcartook 

Apr May Jun 
00080 0 0505 0 061" 

.. Q.t14i3 -0010!: oooqa 
· 0.0160 -00102 00368 
00159 001.01 0.05'50 

·0.0202 00415 00230 
00140 o nooc ·0 00b3 
0.0016 00243 U070CJ 
00072 0004i 0 0'1·19 
00150 -00082 ·0.01CO 
0.01F.9 0 079() 00139 
00165 !)0054 002C. 
0.075:, 0009t; 0 Ol'H 
0002ti 00182 0 0222. 
00021 -00185 -00078 

· 0.0076 ·0005-! 0024 
·00313 00037 00085 
0.0410 (I 0015 00187 
0.0102 00592 -0 0154 

· O.O!J88 -o oo:)1 0 ()I? I 
003i:3 00297 00167 
002.!7 0.0010 00092 
00085 -00:200 00891 

-00:.>88 -00lb4 002!0 
-0 0649 -0.02-1& 0 OCP.3 
0.030·1 u QJl31 o 0-1·1o 
0.0199 00355 ·00179 
0 040'3 00643 001~6 

00378 -00629 -0 1)285 
0.0181 0 02'/<) 0.002!> 

·00250 · 0 0159 ·002<)8 
-0.0053 0008) 00590 

Jul Aug Sep Oct Nov Dec Year Jan-Dec 

O.CHJS O.C4'l·3 ~.0500 ?0289 :)026; 0'10 8 9So J./'453 

·0 "1 i3 ·O.C15:> ·:J036q () %:.'2 O.O:J3i 001()') 1981 -".02 '1 

-00170 O.C05S 00345 0.0338 -0.0'90 (I.Q1'0 1988 3.0967 

0.0238 ·O.C259 0.0019 00379 00178 -0000(1 1989 0.18' 1 

00107 ·00419 00111 0.021 5 0.04:J2 0.0 187 1990 0.0518 

0 Gl~/ 0.03-10 0.0:103 000~4 0.008? 00t-.H1 l<l9' 0.1930 

00398 00067 O.Ol!l5 00198 0.0010 0.024& 19!-J2 0.0805 

0.0191 0.0434 0.0005 0.0096 -0.0259 0.0020 1993 0.182-1 

0.0363 · O.C086 ·003:31 ·00025 00066 00 61 1994 -0 0777 

-0 0158 0.0236 0.0175 0.0294 0.0249 0.0272 1995 3.3167 

00018 O.Cl39 C.0?90 00404 0.035" 00?56 1996 2.0093 

O.G525 -0031 t 8.0316 00341 001-1!-: () !) ' 81. 19Yi G.1!l35 
-{) C':40 0045:> () 0395 · 00218 0009( ·0 003~ 1998 :-).130b 

·0.0C71) ·O.CD51 000~ -'.)0012 -00051 ·00' 55 l9<)9 <JU896 

00173 OC240 -00157 0.0187 0.03'9 0.0243 2000 C_2"'4q 

0.0376 O.C206 00081 0046-1 ·0047i ·00'83 2001 0.0370 

OC303 OC464 o 041 r 30294 0.0122 o.:J5or 7002 Cl.l7S4 

-0.098? O.Cl56 D.05,16 -0.0?83 0.002/ on·:1q 2003 0.01<15 

0015!:J 0.0:-J% 0.00% iJ.(ll b4 0.0234 0.0? !)() ?004 o.ogb1 

-0 0288 0033~ ·0.03'38 -00196 0.0076 O.D267 2005 :>0781 

0.0 19':l i.i.C299 00170 00077 00207 002J6 2006 8.0119 

00284 OC1'39 00012 0.0155 0.0468 -0.0029 2007 0.0988 

· O.J('"'!:> O.C?42 0.011) -00383 01443 0096/ ?()1)8 C?b8i 

O.X19 Q.c231 0.1'11 iti -0 01,. 00208 ·00581 200') -01190 
o.s-c::4 O.C'W · 0.0 :>3 -o 031/ ·0.013{ -00388 7010 :no .1 

0.~22 O.Ce52 C.0?04 -00306 0025' 00270 201' 0.2710 

00247 uC058 G.0146 0.0014 0.0144 OD202 20 2 c:.OJ43 

-0.0173 -0.0079 00061 00128 -0 0236 00207 20'3 -G 1278 

o.ao.;~r O.C3o<.J ·001 i() 00'~:)0 0.0286 (} ()2~)() 20' 4 Q.:2411 

00319 O.CC112 0.0174 ·0.0053 -0.0065 -0'.1022 2015 -0.0065 

O.OCRl -O.Cl!lO -0.01?4 -0 0314 -0.05<)9 -0 005i /015 0.0175 

A:>p•.n<hA-6 •18) 
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Appendix A-7 
lo 'Q l"'f'TI Gcvt'll'll'"llll3vnds h:::o~t'? Re:~.:rns 
F•oM 1926 to 2C1 o 

Year Jan Feb Mar Apr 
lq/() oo:m 0.0078 0.0032 0.0030 
t9:7 0.0030 0.0027 0.0029 0.0027 
1928 000:..>7 00025 00027 0.0026 
1929 0.0029 00027 00028 0.0034 
19:10 ODO?tJ 0 ()(J/6 OOO?~l 0.002 1 
1 9~11 Otl0?8 O.IJO:'b 0.0029 0.0027 
1932 0.0032 0.0032. 0.0031 00030 
1933 00027 00023 00027 0 00:25 
1934 0.0029 0.0024 0.0027 0.0025 
1935 008;15 00021 00022 000:23 
193& 0 O:l:'4 000/J 00024 000/? 
19M IJOO:.!I 1J tXJ/U UUU/:! 0.0023 
1938 00023 00021 OJ023 00022 
19.39 00021 0.0019 00021 00019 
1940 00:)20 ooo:s 00019 0.0015 
1941 O.O:t16 0.0116 O.QOI8 001)17 
19·1/ o o:m O.OJll) O.OU/1 0.0020 
1943 0~~0 CUXl l9 000:?1 0.00?0 
1944 0 0:21 0.0020 0.00/1 0.0020 
19<1 5 OOJ21 00018 00020 00019 
1946 00017 00015 0.0016 0.0017 
194t OO:Jl 8 00016 00018 0001' 
1948 OO:J20 00019 00022 ooo::.o 
l94g OO:J20 O.Ot118 0.0010 0.0018 
1950 o o:r s 00016 00018 00016 
19'.';1 00':120 0.00 ' 0.0019 0.0020 
1952 00023 00021 00023 0 0022 
19!>3 ooo:·:~ 0 1Xl? 1 0.00:?5 0.00!.4 
1954 0.0023 0.(l022 0.0025 0.0022 
1<)55 ooon () 007? 0.00/J\ 0.0022 

·r.:or'1f;t"l~flrl rJf'lnu:·l· r~h11n 

May Jun J ul 
00028 oo:~3 O'Xm 
00028 0 0:)27 00027 
00027 0.0021 0 ')(;2( 

0003C 0 0<.129 l) 0032 
000? ; 0 UQ~9 0 or::•.!:! 
00021:) 00828 0 0017 
00028 000.28 0.00/S 
0.0028 00025 O.OC2o 
00025 OO'J24 o or24 
00023 00022 O.OG24 
C'I002.i 0 00?·1 Oi.JC/3 
!.!002? or.n~o o.oo:·.4 
0.0022 OO:J21 OOC2.1 
0002C OOJ18 0 OC19 
00019 00:19 OX20 
0.0017 00~16 0 OC15 
00019 00".? O.Ct;.'.l 
0001t} 00.;/1 OOCi'l 
00022 00:]20 o:c~1 

'J0019 00019 0 CC113 
00018 00015 0Xl9 
0001; !iOJ19 00018 
0.0018 OOC21 OGC1q 
l.lOO:iC oo:Jl9 () f)Ql ; 

00019 0.0017 OOC1B 
00021 00:1?0 0 OC2:l 
0002C 00022 00022 
0.00?4 000(( 0 .0\Ji'!) 
00020 00025 00''2? 
0.0025 0 CX>?3 O.:JC73 

A..liJt'l od i• A ,· (1 q; 

Aug Sep Oct Nov Dec Year Jan- Dec 
o.r.o31 a oo3o 0003'1 0.003" 0.0030 'C76 ''0~13 

O.C029 00027 000:?8 0.0027 0.0027 19:?7 00341 
O.C029 C.0027 00030 OOJ27 OOD29 1928 D o~r:2 
00030 000.32 0.003' 0.0026 0.0031 1929 00.347 
o.co:)& 0.00!.9 0.002{ 0.0026 () 00/8 19:i0 o.o:H:l 
ocon 00027 0.0029 0.003 00032 1931 O.lJ33.3 
0.0028 0.002.6 0.00:?7 0.0026 0.0027 1932 0.0369 
O.C02& 00025 00026 00025 0002S 1933 00312 
OCC\24 00023 0.0027 0.0025 0.0025 1934 0031P, 
0.0023 0.0023 00023 00024 l) 0024 193!> 80281 
O.C0?3 o.om1 Cl.0021 O.tX.i:.-'2 OJOn 1~3(! :'()')/{ 

O.CO::'J il(J(j?J :)0023 () 1)CJ24 () 'lJ2:l 193t v.Cnbb 
O.C022. ;;oo?1 00022 Ol!G2' 0():.'22 1938 0026'1 
OC01S 00019 ;).0023 0.0020 000'9 1939 :1.0240 
OC019 0.0018 000'3 OOOiS ooo:; 1S40 :J0223 
0('01(i C0016 :1.00'6 000' 4 O:J0'6 19.11 0.0104 
O.C0:£1 0.0020 0.002~ 0.0020 0 Ch)?1 1'3·1#~ 0.0.24\) 
O.OCJi'l ~.00/0 ~.00~0 0.00:'1 oa;m 1S43 <W/-14 
O.C021 00020 :J.O:J21 0.0020 0.0020 1944 00246 
O.C019 0.0018 00019 OOJ'8 00!:)18 1945 :J.02J.:! 
OCOii 00018 ::1.0019 O.OYe 0.00i9 19.15 0020.! 
O.l.fJl' \.1.0018 00018 000' 7 OOJ21 1941 30213 
O.C021 00021) 00019 00021 0002(1 1948 00240 
O.t;01g 0.001;' 00018 o.oo~ : 0.001 ( 19-19 :J o?;b 
O.C018 0.0017 00019 000'8 ooo·s 1950 ~.0212 
OC0/'1 00019 :woz3 0.0021 OJ?:a 1% . . UJ3H 
00021 0.0023 00023 0002. 00024 1952 0026G 
0.00?5 00075 0.007'~ 0.00:'4 0.00:'4 1%3 0.0?84 
0 0023 00022 Cl.002 ~ 0.0023 0.0023 1954 0.02/'l 
0.00/7 0.0074 0.0025 0.0024 0.0024 1<)55 ').0/75 
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Appendix A-7 
Lonq let m Gowrnnent Bonds: lt'<'Ot"le Retums 

Fror1 1 9:>6 to 201 o 

Year Jan Feb Mar Apr 

1956 00:125 () 00?:{ 0007:{ o.oo:l6 
1957 0.0029 0.0025 0.0026 00029 

1958 00:127 oons 00027 ooo::E> 
1959 0.0031 00031 0.0035 0.0033 

1950 00035 OOO;U 0 '103{) 00037 
1961 0.0033 0.0030 0.0031 o.oo:n 
1962 0.0037 0.0032 0.0033 0.0033 

1963 OOD32 00029 00031 000:.34 

1964 (10035 0.0032 O.i:t037 000.';5 

1955 oo:J33 00032 000.38 0.0033 

19&5 00il3fl ooo:H O.J0-10 o.oo:~& 

196•' 00040 0 (~.}34 00039 0003() 

1958 0 005(1 000'12 000'13 00049 

1969 0.0050 00046 0 JQ.4~ 00055 

1970 oo::5E: 0 ()J52 00056 00051 

1971 0.0'151 00':141:- O.J056 0.()1)48 

197/ O.OJ50 0 [)J1 ( 0.001<) 0.001\8 
1913 0 OD!:l4 0.00!;,1 O.OOb& 0.0()~) { 

1974 (1 0061 0.0055 00059 0.0068 

1975 0 0.."'68 00060 00066 00067 
1976 Oro65 0.0061 0.0071 00064 
1<F: OO:J5Q 0 00'J1 0006!> O'JOol 
1978 OO::J69 OW60 00069 00063 

1919 () 00/CJ o omio 0007'1 0.00{6 

1980 0 0083 00081 00099 0.0100 

1981 0.0094 0.0088 0.0' 11 0.0101 

1982 OOlOS 00103 00,24 00112 

1983 o o::8T 0.():181 0.0089 0.0085 

1984 00103 0.0092 0.0098 0.0104 

1985 0.0095 0.008? O.OOCJJ! 0.010? 

·r.or1J;f'<.Jru1 ar,nu··l retum 

201 ( SBBI Yearbook 

May Jun Jul 
000?6 OOC23 0 OC7b 
00029 00025 00033 
0 0024 (I 002'7 0 .0.C27 

00033 00036 OOC3!i 
0 003( 0 0034 OOC3? 
00034 00032 00033 
00032 00030 O.()t',s•l 

00033 00030 o :JC3o 
00032 00038 0~35 

00033 0 0-'}38 O.JC34 
00041 oomq 00038 
00043 00039 0.0043 
00045 (I 0{)1.2 o.oc~s 

00047 00055 OCC52 
00055 000€4 O.OC59 
00047 000~6 oocs~ 

00055 00049 O.OC'i1 
0 OOhH O.OObo 0 0Cb1 

OOOl'R OOC61 00072 
0006i 00070 o.oc~.a 

00059 00073 OOC55 
00061 (JQ062 OOC59 
0.0075 0.0059 O.OCT3 
000(( 00011 000f6 

00087 00086 0.0084 
001()..! OOlC~ 00109 
00101 00120 0.0114 
OOOttl 00090 O.OCSd 
00103 00106 00116 
OOO<J7 00030 0.0094 

Aug Sep Oct Nov Dec Year Jan-Dec 

o.eo?G 0.0025 .)0029 0.00/'i 00078 l~!Jb O.O?<l9 

OC03CI 0.0031 3.003' 0.0029 00029 1957 0.034~ 

OJX)27 :J.0032 00032 00028 00033 '953 "032i 

OC035 GOO~ 0.0035 0.0035 0.0036 '959 00401 

0.0034 i'.0032 O.OlJ3J o.oo:t~ 00033 1%D 0.04)(> 

0.0031 00032 00034 0.0032 0.!1031 1961 ')038J 

O.C03~ 0.0030 0.0035 0.003' 0.003?. 1962 :J.0400 

O.C033 :::0034 00034 00032 OOJJ6 1963 ::10389 

OC035 r- .0034 il0034 0.0035 (ll035 1964 :JCI415 

O.COJi .003:) 00034 I) 0037 ooo.r 19&:l 00419 

O.C043 0.0041 OOtJ.lO o.uo:3s 00039 1%b 0.04-1) 

O.C04? 0.0040 0004!J O.O!J4!"l () 004·1 1%f 004oll 

OC012 0.001·1 0 Ofl-15 000'13 00049 11168 0.0550 

OC04S C0055 00057 O.•J049 O.JOED 10.69 00595 

0.0057 ;).0056 00055 oooss 00053 1970 ::0574 

O.C055 00050 nocu; 00051 0.0050 1971 ~.0&3i' 

O.C0·1'l G.OQ.17 ll.0052 0001!8 0.0<H5 1'-"':7~ 0.0587 

()J)()b'l 0.005:, DOOb:-l O.Ollbb O.OObO 1l)f3 O.Obbl 

00065 '10071 ().0070 0.0062 (10067 1974 ~.0727 

O.COvo 0.0073 0001"2 OO::J6 00075 '9'i5 JQ:99 

OC069 30064 0.006" O.Co,J66 0.::1053 '976 :)07$') 

o.coo.· ~\.(1()51 OOOE-3 fJ00b3 00062 9i ( ::JOI '4 

O.C070 0.0055 000t3 00071 00068 1978 00790 

O.QOt3 :l.OOG8 O.OCI.fl2 o.oos:~ 0.0083 l<li\J O.OilRb 

O.C081 0.0097 00097 0009 oo:os 1980 !10997 

0.0110 80114 0.0117 0.01 .3 00'00 198' 01155 

O.C1 12 00100 0009" 00095 OOJ93 1982 G 1350 

O.ClU:l SOO% 0.0:)<)~ 0.0(1')4 0.0094 1gH3 ().1038 

0.0106 1)0094 001:18 0.009 0.0098 1984 0 .1174 

O.C085 0.0088 00089 0.0081 ().(1086 1(}85 0.1125 

A;.lpendix A· 7 \20) 
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Appendix A-7 
Long·lerrn Gnve1nment !:londs. lncorne Returns 
Fror1 1926 to 2016 

Year Jan Feb Mar Apr 

1986 OOOfCJ 00013 00071 0 .0063 

198/ OD:16tl 00059 0.0066 000\):, 

IWS omn 0.0071 (1.007:: 00070 

1989 0 0:}8[1 0 0'169 00079 00070 

1990 0.0073 OOOG6 00071 00075 

19m 000/1 CWJ64 0_0054 OOOfb 

1992 0.006"1 00059 0.0057 O.OOG5 

1993 0.0059 0.0055 0.0063 0.0057 

1994 00~55 00::149 oooss 00057 

1995 0 0370 0.0059 O.JOE~ 0.0058 

1996 OO:J54 00048 00052 00059 

199' 0 0:1!->f, OJX151 O.d059 ooo~q 

1998 0 0:.148 00044 OOOb:? 00049 

1999 00042 00040 00053 00048 

2000 00057 00051 0.005<1 0.0047 

200' 00:)49 oo:-:42 0 C•'J4:0 0004"" 

2002 0.0:::48 0.!}'\43 0.0043 0.0054 

2003 O .O~i-11 0 ().)38 010-10 0.0040 

2004 0.0047 () 003fl 0.004:) 0 UO~-Jq 
2005 00041 0.0035 00041 0()039 

2006 00;)40 00036 OOOJ9 00039 

2007 00043 00038 O.J039 0.0042 

2008 00040 0 (YJ34 0003t 0003~ 

2009 0 o::J21 00030 0003~ 000:?.9 

2010 o.oo:~G o.oo:B () 00!10 o oo:;a 
2011 00035 00032 00036 00034 

2012 0 0~21 0 IXl:>O O.Q022 0{)1)25 

2013 oo::m 00022 00021 00026 

2014 0003? 0 (Y.l:'b O.QO:><l o.rnl:'s 
2015 00020 0.001 5 0.0021 00019 

20 16 0.00) 1 o.rmo 0.0018 0.0017 

·col"'lpf'Jtld it'1f"ltll1
• rel:.Jf'1 

May Jun Jut 

0 0062 0 0070 0.006(> 

00066 000/5 () ()() i3 

00078 0 ((ii5 OCG71 
0.0080 00070 0'\::;a 

00075 oo-:::os OCC74 
OOObP OO'Jo3 000/b 

00061 00067 00063 

00052 00062 0.0054 

0006J 00051 O~C~) 

00065 0 (;J54 OOC55 

00058 00054 O.OC62 
0 00~:>8 () 00~9 0.0\)~8 

0004:4 00057 00049 

0.0015 00055 0'.1051 

00056 00252 OCC52 
ooosc 00:)~7 0 '1C52 
0.0049 0004-t OOC51 
00039 0(}:)36 0.,)]38 

() 0040 00048 0.0043 
0004C 00035 0 OC34 

0 00413 O.OC.i4 O.OC45 
00041 00040 OOC45 
00031 000~ O.OC:l9 

0.0033 0003& 0 1lC::5 
00031 0.003i 0.0031 

00036 (\ 0032 0.0032 

00023 00018 0 OC20 
0.0023 00324 O.X30 

000(8 0032!1 0 'JCl' 
00020 00023 000:74 

00010 00018 0.001 11 

An1wnd•x A- < (/1) 

Aug Sep Oct Nov Dec Year Jan-Dec 

0.0053 0.0065 0001.)9 0005CJ 00070 1986 00898 

O.COIS 0.0075 0.00{9 000/') 00018 1<l87 Q.Of\l? 

O.C083 0.0076 0.0070 0.0070 0.0075 1988 0.0897 

O.C056 t0065 \) 00l2 00061 OJJ64 1989 00881 

00071 J0069 00081 0.037' O.'J072 1990 0 01319 

O.C05B 0.0058 O.OObt> O.uObO 00::168 1991 0.08/? 

O.OCJ60 0.0058 0005/ 0.0061 0 .0063 1992 0.0726 

O.C05o ::.0050 0.0019 0.0053 0.0055 1993 0.0717 

OC056 00061 00065 00064 OO'J66 1994 00559 

OC057 0.0052 0.0051 0.0051 o-~o49 "995 0.0760 

O.C051 ~0060 0 ()J58 00()!.>2 0005G '99G 00518 

O.CQII',l 3.0058 tl.OOt>il o.o:.Mi 0.005/l JO'!f O.Oob'l 

0.004~ 00044 0004:' O.OU-1~i 00045 199B 0.0~>83 

O.C05·1 0.0052. 00050 00056 00055 ]C')9 D.055'i" 

ocoso ~0045 00053 0.0048 0.0045 2000 CJOoSO 

:l.C046 0.0041 0 ()1)48 0004 i OOJ46 200: C:.05'S3 

OC044 ~-0042 00\140 0.004:) (JJ045 200:> 00559 

0 .00·1? n.OOI\6 0.00'\i o.oo:.;C"J 00017 ~oo3 0.0·180 

0.004b 0.0040 () 003!:! 0.0041 () ()().1:) 1001 ().(j!)()) 

O.C040 00035 0.0039 0.0039 0.0039 2005 004£19 

O.C04J 0.0039 00042 00039 00036 2006 0.0468 

OC042 C0037 0.0043 0.0039 0.3037 2007 0.0436 

O.C03b 0.0039 OO<nt 0.0036 00033 VlH C044!l 

O.C036 0.0034 00033 00035 00034 2009 00347 

0.0037 0.0026 oou:> r 0.00'~?. 0.0032 7lll0 0.04?5 

0.0034 0.0026 00022 00024 00022 2011 00382 

0.0018 00017 J.OO~ 0.00 9 0001 9 201? 0.0:246 

0.0028 0.0029 001)2~ OOQ27 00031 20'3 00288 

0.':076 v.0023 n oo;':> o.oo: .i 0.002? ;o 1 0.0341 

OC022 0.0021 0.002' 0.0022 0.0022 20 5 O.D247 

0.0016 0.0015 lHl016 0.0018 00022 70H'> 0.0730 



A
ppendix B

 
W

orkpaper U
IF-9 

P
age 25 of 59

Appendix A-8 
Lo'lg-terrn Go"e' 'lr.Pnt!YJwls: Cap, ta l Apo:eciatior Retcrns 

FroM 1926 to 21:.15 

Year Jan Feb Mar Apr May 

1926 0.0101: 0(}")35 QQO()g 000o16 -IH)(W 

192"' 000045 000051 O.J2211 00.0032 0 0051 

1928 -CO:J63 00035 00019 -000:!9 -001()1. 

1929 ·0.0119 00.0'84 ·O.JI 71 0.02<:2 0 00192 

1930 -oo~;s6 () 0'02 OOO'lo · 0.004:~ OOlP 
1931 00149 0.0059 0.0076 0.005!-l 00119 

1932 0.0002 (;00382 -0.0040 0.05H -002 16 

1933 00122 00282 00070 00057 00274 

193<1 0.0228 0005? O.Oi 70 0.0101 00106 

1935 00157 00070 00019 00056 00079 
19:~6 00031 G.O';!l9 00083 00013 Q()()lq 

1931 -0 OJ34 000&1 -0 '.14311 OOOH:i 00031 

1933 ooo:H 00031 -0 0059 00187 ooov 
1939 0.0038 0.0051 00'05 00099 00151 

1940 -oo::31 00009 oo·ss 00053 -00318 

1941 {)002 7 Oo0004 000078 00112 00011 

19·1? 00:)48 -O.:l'JOo 00011 -000f\<) 00056 
1943 0 tXJ13 0 () 0:1:'4 -0001/.. ooo:s 00031 

1944 (I()~ o oo; 2 (i 1000 -0.0006 00005 
1945 l) 0105 0 ()058 00001 00141 000037 

1946 00008 ooo-7 -0.0006 ·0.0152 -0 0030 
194 t -00024 0.0005 0000?. 000~11 OOOlb 
19>18 00000 00028 0 001~' 00025 00123 

19·19 0.006? 00031 0 ()()!-J!> O.OOOb 0 0()(X1 

1950 00 0080 00005 00010 00014 00014 

1951 00':13~ 0~"<11 co 76 00083 0009C 
1952 OOJO!j -00007 00088 00149 -0005<! 
1953 -oo:r1 ooo·os -00 1:; 0.01:?9 -0 01/1 

1954 0.0066 0.02"8 0.0034 0.0081 -00107 
1(}55 -0.026-1 -00100 00063 -OoOO?? 000118 

·r.or"1pnund anf"i'lJ3' rfl't .11 

2011 SBBi Y~arbook 

Jun J~1 

OLXP5 -OGO/f 
00(()96 OCC22 
0.0015 -0.0215 
0008~ -OOCJ2 
o oo:·; 0000' 
000?4 00069 
00:>37 Oo0453 
00025 -00043 
00:143 o~~·s 

00070 OoOC::2 
·OOOC3 o.tJC:-!r 
() ()'143 O.:J114 

-00017 0.0022 
00045 OOC95 
00239 OoOC32 
ooor.o OOC05 

-00018 -ooc::o 
-OOC-G:i -0.00?1 
-00fll2 onms 
(J01~0 Oo01(4 
00054 00058 

·()0009 O.CG-44 

-00105 -0 0011 
001·18 0.0~'1b 

-00042 O.OC37 
OO'J8~ 00116 

000019 -OOC42 
00195 O.J-:)14 
00138 00113 

-0009{) -00175 

Aug Sep Oct Nov Dec Year Jan-Dec 

O.r.D?.' :>oooor :100t'2 0001/9 O.J0 48 1C,,.. 
..,;.£.0 '1.01(}1 

0.0047 -C0009 ;)0007: O.OOT 0 J045 •927 :J0540 

OC017 -0.0067 00128 -0002-1 -0 J02"- 1928 -003 2 

OC064 J0004 0.035' 0,02 00.0 20 19::?9 0.0020 

OC013 :i.004b 0.0008 0.00 { 0.0098 1930 (} 01)8 

0.C(J15 0.0307 Oo0360 Oo0004 0 0252 1931 0.0846 

-OoG025 000031 -0.0044 o.ouv6 0.0'0·1 1932 0012.9-1 

O.C018 00002 -001 i7 -00 74 00i 40 1933 -0 0314 

-OC143 -::l.Oi69 l'lo0155 0.0::1'3 Ol'l037 1934 00676 

0.0156 Cio001-i 00038 OOJ 4 00047 1935 00214 

o.eoss <J0053 0 0(1 1 i 000183 00() 0 1935 \l.OI\64 

·OOGP!> (.1000?7 00019 I) 0{) i'! OOO?t~ 193f -n024S 

-O.C02:.:. 0.0001 oooo5 -0 004:-l 00059 1938 00283 

-0 C219 -0056<! Oo0386 0.01 42 00'25 1939 00348 

Oo0009 0.0092 00013 00187 00050 1S40 00377 

OCCJ02 · 00028 001:'4 Oo0044 00 Cj4 194 :'.0101 

O.COll -:J.OOH 0000-1 -{)00055 01J?8 19.1). O.OOill 

OoCOOO -aoooo -DOOi!J -ooo.'):l ' oOQOOJ 1943 <lo003i 

OC006 -80006 -D.OOO<.l 0.0003 0.0022 1944 ~(11)3? 

o.coo: 0.0037 0.0085 0.0108 001 77 1945 00827 

00129 -00028 0.0055 -QOIJ072 0.0 126 1946 00215 

OoC0tJ4 -0.006? -0 ()()b~ 00191 o :m 3 194 ( ·0 04f0 

-0.0020 -00006 -0 0012 00055 00036 1948 00(1% 

Oo00{)? -0.()02'1 0.000' O.OotM 0.003!> 1949 0.041 'l 

·000004 000$9 -00067 000'7 ·00001 195Ci ·:l0206 

0.0077 80098 :lo0013 0.0 57 O.u08J 195 ·0.0527 
00.0091 -~ 0153 001211 -0(Xl36 -00"'0 '952 -00148 

Oo0033 CO! I!> 0.0051 -(100/3 0.0 87 '953 (',()()(){ 

-0 0(159 -00031 -000015 -0.0048 000042 1954 00435 

-OoC0/3 OOOtl'l 1)00119 -O.J069 0001:3 1955 -0.0407 

~PIJ'!'l'f>< A-8 (2::) 
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Appendix A-8 
Lonq·tl:'nn Goven'rnent 13-:.mcls: Capital ApnreciCJtion R!::'turns 
FroM 192.6 to 2016 

Year Jan Feb Mar Apr May 

1()'>6 00058 -000:'5 -0 J {') 0.0139 "Olt;l} 

195i 0.03:7 0.0000 0.0050 ·0.0250 -000::.2 
1958 -0 01 i 2 0 0Ti'5 Ou075 00160 -00021. 
1959 ·0.0111 0.0087 00018 00150 00038 
1950 0.001 I 0.016( O.W4b 0.0:'02 0011!:1 

19&1 0.0140 0.0170 00069 00085 00080 

19b2 -00051 0.0071 0.0220 0.0049 00011 

196'3 00033 -0 0022 ·0 0022 00046 -0 0011 

1964 -0.0::148 -0.0043 0 .0000 0.0012 00018 

1965 00007 OOD;8 OOOll! 00003 0 0015 
1<)06 -001·12 0028,1 0 !)2!>f) ·OWJ9 -0 OlOC 
1qs; om· s -00:'55 OO'?ll -003?& -0 008? 
1958 00278 -0 O:Ji'S -00251! 110178 -00003 
1969 -00256 -0 . .:005 ·00036 0.03!1 -00537 

1970 -0 O:J77 00535 ·00 24 -00467 -00523 

1971 0.0455 0.0?09 0.0411) 0.0331 00053 
19(? -0 01" 4 0 Oi)-11 -OCl 31 -0.00?1 00:"115 
l'lf:1 -ll ()3{'i -0003{ o.oo:•o -0.001?. -0016! 
1974 -0.0144 -0 0079 -0.0350 -0.0320 00055 
1975 00"157 00071 ·00333 0.0249 001.15 

197C. 0.0025 0.0001 0.0094 0.0046 -00217 
1<){( 0 044! -00106 00026 00010 00008 

1978 -0 0149 -0 0051) -00090 -00068 -00133 

19(CJ 001"2 -0.0200 OOOf:lb ·0.0168 00181 

1980 00824 -00551 -0041~ 0 ;424 00332 
19g1 0.0209 0.05:.!4 0.02!4 0.0618 00518 
198.2. -00062 0 ()079 00'07 00262 -00067 

1C)83 0.0390 O.D1 0 on 83 0.0265 -0 04t I 
1984 0.0141 -0.0270 -0.0254 -00210 -00619 

1\)85 0.0268 -0 05i'5 0.0712 0.0140 00798 

·cc'"'J.:~'~JHd dnnuaJ return 

Jun 
0 OJ4">1 

-002C6 
-00187 
·0 0026 
0 01:19 
00106 

-0 0106 
-00011 
00031 
(JOQC9 
OOC~·1 

-0 0351 
OOie8 
00159 
0~22 
00214 

-001 13 
-0 00/b 
-0 0016 
(J 0222 
00135 
001C2 

-0 0132 
00?·10 
00272 
00288 
0 03.i3 
000!11 
00044 
0.0061 

~'tdYA-e(23) 

J u1 Aug Sep Oct Nov Dec Year Jan-Dec 

-0'17:>1 -0.07'3 Q00/5 -0.0081 -0.0081 0 020/ 1<155 -G.OS.1o 
·0 :JGI4 -0C02S 00045 -0.008' 0.0504 0.0277 1957 8.039~ 

-01.306 -O.C463 -0.tl119 001:16 00092 -0 0213 1958 -:1.0923 

0 OC25 -0C076 00091 0.01' 5 0.0154 0.0195 1959 00620 

0033f:l -O.C10l 0.0043 -OOOb -0.0098 0(1;'.41 1%0 J.(l())() 

O.OC01 0{'071 0.0097 0.0037 ·0.005? 00'56 1%1 0.()286 

-0.01-1:3 0.0153 0.0031 0.0049 -0.0010 oooo:~ 1962 0.02"18 

0.0005 -00011 0.0029 -00060 000'9 -00042 1963 -00270 

-0 00:.'8 -o.cm::. 00015 0.0009 -0.00' 8 -0.0005 1964 -o.oon 
O.OC12 O.C050 0.0069 J0007 oo·oo 00"15 1%5 -00345 

ox:.1 -O.C'-4'} o.ozq2 tl018S -{).0' 8 i 003,'-1 l9ob -O.OlOb 

OOC26 -00126 -0.0045 -0044!) · 0.0~4 1 0\.1 ~ 11Jt> ( -0 13:>~ 

0.0241 -0.0015 -0 011\) -~0177 -oo:r2 -0 .J4i2 1968 -00551 

OOC27 -0 Cl"7 -0058(, 0.0309 -0.0293 -o.:·· 2'3 1969 -0.1033 

O.G250 -~J.C076 0.01i2 -00164 00733 ·00'37 1970 C0484 

OOCZ2 O.C4~6 OOF>4 0.0120 00098 o.aoo& 197' 0.0661 

0.0 1&5 -O.C071 -0.0129 0.0182 0.()178 -0.0)75 1912 -a no-15 

0.04% 0.03/.ll 0.02b:~ 0015'1 0.0238 0014?. ,qn -::J.Oi'/0 

-0 0101 -00298 0.0176 0.0419 0.0233 001 05 1974 -0 0345 

0.0155 0.0133 · 0.01"1"1 00403 00170 0031& 19"i5 0.0073 

00013 00142 00081 00023 0.0273 0.0265 197& 0.0807 

-O.OIJO 0.0131 -e.ougq -001:-.6 oo-::n -0 0:'30 1r.iff -..)Q18tl 

0.0070 O.C148 -::JOl 71 -00273 00~ 17 -0 :)'98 1978 -:10905 

-0.()151 -0.0108 ··o1 90 "O"--J27 O.i.l22<l -C OO?b 1t;iC) -0.098-1 

-0.0550 O.C513 00359 0036: 0(}::J09 00244 1980 -0.1400 

0 :l-152 0.0496 00?59 Cl.OT2 0.1291 oaa·3 198 ·0.1033 

0.0387 oco59 0.0519 0 0543 -0 O'J97 002"9 1982 02395 

·0 Q!)i4 -O.OOd:l 0.0408 O.O?::'i 0.008Y -00 !l) 1llH:i -0.0987 

00577 0.0160 00248 0.0453 0.0027 -00007 1984 0.0232 
-00274 0.01"/IJ -0.(11 O'l 002·18 o.o:uo 00455 1<185 0.178~ 
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Appendix A-8 
Long-term Goverrment f;ond::; Cap1tal Ap·)rec1a1ion Returns 

Frorn 19?b fll 701 o 

Year Jan Feb Mar Apr May 

1986 00105 01073 00599 00142 ·00561 

19iF o o:l96 001.1') ·0.0289 0.0538 ·00111 

1988 0.0595 -o.oo g o.o37e ·0.0230 ·001SC 

1939 00124 -0 02·1S 00044 oooes 0.0321 

1990 004!6 00090 ·0.0'15 ·0027? 00340 

19~)1 () ()Jbq -o rxm ·0.00?6 0.00b5 ·0000.~ 

1992 0.0385 0.0008 00161 0.0049 0018'1 

1993 0.0222 0.0299 -0.00·12 00015 -00006 

1994 () 0202 ·00498 -00453 -00203 -0.0145 

1995 (l ')203 002::7 o:.o2e 00112 007 2" 
1996 00;:)()5 00530 00262 002:24 · 0 011? 
]qq! · 00 35 ·0()()1\b 0.0311 0.01% ooo:1t 
1998 r)OI!.>:! ·0 01 J(i -0.0028 -00023 OJJI3~ 

1999 00079 ·00560 ·0 0061 -ooo::s -o o2:3o 

2000 0.0171 002' 3 00312 ·00123 -001 11 

2001 ·OO:J44 00149 -00'19 -00360 ·0.0013 

2002 0 lJ:i90 0.007? C.J479 00355 o oo~;:. 
2003 .(1 01'11 00/91 ·0.0'75 0.0067 00553 

2004 () 01-1& 001()/ 0.0098 o Do:> r -oooge 
2005 0.0260 ·0 016:3 ·001 12 0.03~M 00?55 

2006 00157 00203 00578 ·00285 IJQOJB 
2007 ·0.0146 0.0297 -{! ::r84 0.0043 ·00242 

2008 001 i3 -O:X)'I!J 0006<; ·00324 -00?0? 

2009 ·011·19 -0 0086 00506 ·0 0679 -00281 

ZOlO o.o:ml ·0000? ·0.0219 o.O?bo 0 040~ 

2011 00~31 00081 -00042 00165 00318 

2012 00~20 00? f 00324 O.OJ8<1 0062C 

20'3 -00354 00092 ·00083 00352 -00651 

20'4 00516 0.0.148 0.0034 0.01b4 00l'b1 

2015 O.OE-89 ·0.0538 0.0' 16 -00269 -0017'1 

2016 00455 0.0?75 -o.oo:n -00070 0006.~ 

·Co.r"',~nund J".l' JJ r~· Jln 

201 f SBHI YC'illl'ook 

Jun Jul 
(J 0543 00114 

000?3 ·0 0:;''>1 
00292 ·00241 

004e0 0.0170 

00162 00033 
·OOPn () ()()82 
00133 003'34 
00387 00138 
00161 00303 
0 C•:J84 -00223 
001~9 OOC45 
00138 O.O!Jot 
001 (b ·O.OG88 

·0.0133 ·00130 

00192 00120 
OOC38 00324 
l) 0143 00252 

·0 0190 -o.1r·;·o 
() 00 14 00113 
00131 ·0 0322 
(JQC~ 0.0154 
00131 00238 
00180 -O,Cf;54 

0.0016 -0 0018 
0.01109 -o ooor 
00212 0.0389 
00153 00227 

·0 031.;"9 -00203 
00051 OOG30 

·0 0321 00305 
0057? 000b6 

Aug Sep Oct Nov Dec Year Jan-Dec 

O.C437 0.0565 0 0?20 0.0208 () 0087 198li 0 149g 

·O.C''10 ·0.0444 0 ()!yl4 -O.OD3H 0.0088 ]q8( -li.106q 

·00025 0.0269 0.0232 -0.~256 0.0035 1986 :).0036 

· 0.0325 -o.oo-m :)0107 0 :}011 -0 :J:J70 1989 C.03ti2 

00490 00048 0.0135 0.033 OJ"'.: 1990 OO:l61 

0.0?() :10236 ·0 001" 0.00/:1 oo:,;3 1lJ<:l1 O.Hl10 

00007 00127 0.0'255 ·OOO!i O.Oi83 1992 0.0034 

0.03/S ·0.0045 0.0018 ·0.0312 ·O.:l035 1~93 0.10"'1 

·OC15:: ·00392 ·0009' 0 0-302 00095 1994 -0 14;.9 

OC179 :012.2 00:!'37 0.0198 01223 '995 02304 

i:l.C196 0.0230 00345 0.0299 003'2 ,gqs 0.073"i 

·0.03&/ 0.02:>8 0 0?81 0.0101 0 t}" 30 1G<h ::l.OS!l l 

0.04lb t1 0350 ·0 OtlbO 0.00!.12 000/( 1<J98 O.Ob!:i9 

·O.Dl 05 .;.0032. ·0 0062 ·0 Oli 'f -0 021 (1 1CJ<)CJ -0 1 ~35 

OC190 00203 0.0135 0.0271) 0.0'98 2000 (·1436 

O.C159 :).0040 0().1i6 ·005i2 00229 200 -00189 

O.C420 U.0374 00'334 -0.0161 00452 ?00:? :-;1169 

O.C1/.'1 :1.0501 ·D 03?4 · 0.00'2 0.0\193 .wm -0.0336 

O.C:l'>O 0.0061 OOl'lb -0.()/(':J 0.020 ( ?004 o.o;~:>o 

00292 ·D.0373 .f) 0235 0.0037 0.0228 2005 0.030:? 

O.C256 0.01 32 00035 0.0Hi9 00272 2006 C036A 

OC157 -00025 00112 0.0429 -O.J056 2007 0.0469 

0.0706 r'Wl4 ·0 0420 0 ).1')( 0'.1934 ?008 0/050 

0.0195 0.0142 ·\) 0203 00173 ·00618 2009 -Q 1825 

O.Ob/0 ·0.0180 -() 03'1-1 ·O.O'Ibll ·0.0-1 20 2010 O.Ob89 

0.0829 0.0579 ·0 0328 0022S 00248 201 1 0.2262 

·00007 00163 Q.0(135 0.0124 0.:3221 2017 00095 
-O.Cl07 :)0032 00099 -00262 -00262 2013 -01570 

0':343 -0.019~ (JO'U4 O.U7b3 00?68 /OH 'J.:'()<JJ 

·OC010 0.0153 ·0.0074 -0.0086 ·0 .0044 20 5 · 30311 

-0.0156 -0.0140 -00331 -0.0616 -0.0079 701() -Q.0040 

Appe'ld ~A 8 124) 
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Appendix A-9 
Long-tlo'rm Governr.ent Bc'nd~: Yields 
F'OI""l 192& to 2016 

Year Jan Feb Mar 

1925 ()()3{!\ 0 0'-l {') oo:m 
1927 0.0351 0 .0347 0.0331 

1928 00221 003 18 OJ3l-; 

1929 00349 0.0363 0.0377 

1930 0.034/ 0.0.!3() Orl33!> 

1931 0034:3 O.tn38 00332 

1932 0.0390 ooa&r 0.0370 

1933 f) 0308 00326 003:21 
1934 0.0321 (o 03 i 7 O.J307 

193b I) 0281 00?75 00274 

1936 002~!J 0.0281 0.02/':J 
'193; 0 0758 U.ll:'!.>::l 00:?8!) 

1938 00271 00268 002l3 
1939 00249 0.0245 0.0237 
19.<!') f) 0229 00228 00215 

194' 0 02 ' 3 O.Q21J 00206 
]g..1:;; 002-17 0 0;1( 0021\4 
1q4a 002-'lh 00/4b 0024 i 

1944 (1 0248 0.0247 0.0247 

1945 00240 00237 00236 

1945 00199 o.o19a 0:3'98 
194{ 007 4 007'4 0.0213 

1948 00243 002-11 00241 

19·19 om:B 0 07:{1 0.02?( 

1950 0 0215 002'4 0 021:. 

1951 00221 00228 0.0241 

1952 00268 00269 00263 

1953 00219 0.0781 002<!4 

1954 (I 0291 0.0279 00278 

1%5 00285 0.0797 0.0288 

'Cor ,pouPr1 ·iN': 1:11 return 

Apr May Jun 

00368 o o:;c;q 00368 
00~3 00327 0033-1 
00319 00327 0.0325 

00358 00:373 00357 
0.0338 00:-129 00328 
0.0327 0031'.' 00319 
0.0336 00349 003-1/ 

00325 Qt)308 003C5 
00300 00.7.92 00289 
00269 002l6 00270 

0021·~ 00/!3 00273 
00:'84 00!8') 0028!.> 
00259 0025'( 0.0259 
00229 00217 00221 
oonc 0 0246 00227 
0.01~6 00195 0019; 
00?46 00:.>-13 002·1-1 

0.02·10 0 O'J4·1 t) 0244 
00248 00247 00248 
0022S 001:26 0.0217 
00207 0 OZOCl 00206 
0021 i 00:?1b 00216 

00239 0.0231 00238 
0022/ (J 02? t 0 021; 
0.0214 00213 0.0216 
0.0248 0 0?5-! 00259 
00254 00257 0.0259 

00303 00314 003G-

00273 00279 00272 
00290 0078/ 0.0293 

A;)J,~ 1d'' A-<J (1'5) 

Jul Aug Sep Oct Nov Dec Year Jan-Dec 

0.03/0 O.C3i:~ 0.0372. ocn&; o.o:1sH 0.03511 1CJ7b om5·l 
00333 OC329 0.0330 "0325 0.0320 0.03i7 1927 ~.0317 

0 0341 O.C341 0.03!\6 00335 00338 00340 1928 J 03-10 

0 :)359 OC37!i 00375 0.0347 0.0331 0Cl340 1929 )034CJ 

om:·r O.C:128 0.0:324 0 03/4 o.03n 0.0330 1G30 ao:no 
0 .0325 O.C326 0.035:1 00385 0.0385 0.0407 19:r OJJ407 

0.0320 O.C321 0.0319 0.0322 0.0322 0.03"5 1932 0.0315 

00309 OC308 C0308 00315 00327 00335 ',S33 ;)033& 

0~288 002')9 ~"~03cO 0.03;)0 0.0299 0.0293 1934 ;) 0/.93 

0.0260 O.C28' C.0282 00279 0.02SO 0')276 1935 a 027& 

O.O/i1 O.C'0-1 ::.0268 !) O!b9 0.02!'>1 0025!J 19~l6 :J.(J255 

(l.02rt 0.078b 0.0284 0 ())gJ OW/8 00?/3 l~l:<r 0.02"3 

002'31 O.C259 00259 0 0~'51 00257 00252 1938 00252 

002i3 002.31 C027S '10247 0.0236 0.0226 1939 00226 

00224 O.C223 ~.0215 oo:·4 I) 0 199 oo·g~ 1940 00194 

001<; ' oc1sn J.0193 0.0182 O.Oi86 0.0204 1'?41 -:>o;ro4 

O.C2·11 O.G74-1 0.024<1 0.0?-1·1 OOJ1i' 00746 1 •}1.~ 007-16 

() 0:'4!J 0.0;'4b 0.0246 tJ 024 i O.O'J4B 00248 1()43 0.0?.48 

00247 O.C247 0.0247 0.0247 0.0247 0.0246 19-14 30246 

0.02::4 o.cnJ 0.022.1 00216 00:!10 00'99 194:) iW199 

00209 00217 00219 \10216 O.C220 o.a2· 2 1946 :! 02" 2 

0.0/14 o.c:)lo :021 3 00/1 ( 002/9 O'.l:>43 194( :10!43 

0 .02'-l 0.021\2 0.0242 002,13 00239 00237 19•18 0.023/ 

0 O?.lb tJ.0/10 0.0217 0 0/L' 0.0:;' 12 () 02()<) 191\q 00209 

0.0214 0.021·1 0.0220 00225 00224 00224 1950 0 0224 

0 02<>2 00246 00253 0.0~54 O.O?G4 00259 1<35' 002!i9 

0 .0261 00257 00277 00269 I) 0272 00279 1952 J0279 

00.301 0.0303 0.0284 UO?d o.,J/86 O.J//4 19h:i ''.0/(~ 

00265 O.C259 00271 :10772 0.0274 0.0272 lq54 00272 

0.0,300 0.0301 0.0298 l).O?.q7 0.02')5 0.0/()5 1955 ().Q7l)5 
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Appendix A-9 
Lonq-t"rm Governrre·1t Br.mds Y'e'ds 
Fron 19?6 to 2Cl5 

Year Jan Feb Mar 
1956 O.O;i'l? oo:>qa 00303 

1957 0.0328 0.0328 0.0331 

1958 00330 00326 00321 

1959 0 0408 0040:2 0.040.3 

1960 00441 004?<} () ()411 

1%1 0040-1 0.01<}7 0.0397 

1962 00'1'9 0.04 14 0.0398 

1953 00398 00400 00401 

1954 00421 (I 0424 OQ424 

1955 00422 00474 00422 
lC)iifi () 01t>8 O.Oiltf 0.04L::0 
1951 00448 0046!> 0045fl 

1958 0053G 0054? 00560 
1969 OOC7 o.o5 a 0.0620 

1970 00693 00651 00661 

197" 0 .06 2 0.01.'?.9 0.059:3 
1972 0 06(1() 0.060.> 0.0613 
1913 ()()b85 O.Ob88 o.Oh8& 
1974 0.0740 0 0748 0.0783 

1975 00796 00188 00824 

1976 0.0802 0.0002 0.3792 
197' 00f64 001f5 00172 

1978 008'6 00822 O!J831 

1979 (10886 ()l)\)(18 Q(lq0/ 

1980 0 11 1 4 0 1'86 01239 

1981 0 12'1 0 .1:>83 0.1248 

1982 0 14'5 01402 01387 

198:-! 011 ' 3 O.lObO 0.'083 

1984 01180 0 .1217 0 .1253 

1985 0 11}7 0.1?09 0.1181 

"CoMpt'-~nc.1 ~nl'iJ31 lt'U' _ 

2017 SBBI Yearbook 

Apr May Jun Jut 
oo:n1 OO?llq 00299 0 .0313 

0.0.345 00348 0035' 00355 
00311 00$13 0.032·1 0 .0313 
0.041.1 00417 0 0.:.19 0~17 

0.042b 0 04 rt 0040i 0038') 
O.OJ9 1 00397 00404 00404 

0.039·1 00393 00401 0.0112 

00405 0040(; 004C7 004()7 

00423 00"22 00419 0042i 

00422 004?3 00423 0 :)4?4 

0016{ 004t:l 0047/ o:.wu 
().04 ( ( ll 04!3/ tJ.050i O.Q!)U> 

00547 0 .05·18 0053·1 0 051'7 

0.0593 00635 00623 OOG~i 

00f:99 00743 007C9 OC657 

0 .0619 0 062.! OWl 006L3 
0.0615 0 0597 00607 OO<;CJ3 
0.068( o oro:~ 0 OflO OOftJO 

0.0816 0081C 00812 00823 

00852 00836 00813 O.J8:9 
0 .0797 00821 008C7 00805 
0.01 (] 0011;~ 00/54 00ib8 

00338 00852 () 0865 00858 
0 ()l)22 0 ()l)03 008/i 0.08CJ'> 

0 '076 01037 01006 0 10"'4 

0 332 01:765 01304 I) 13~0 

0 ! 3.18 0135a 0.1412 01352 

0 051 Cl.lll ~· 0 1' 1<J 01198 
01284 01381 01374 01293 
0.1 162 0 106? 01055 0 1C91 

Aug Sep Oct Nov De<: Year Jan-Dec 

0.03/5 0.0324 ,)()3;'9 0.0333 0.0345 1%ll :J.0:~·15 

O.C357 00364 3.0~69 0.0340 OJ323 1957 0.0323 

O.C371 ()0380 00314 00368 00382 1958 Q0382 

OC413 :)0429 0.042 1 O.D432 0.3447 1959 00447 

OC3l)() 0.0381 D.03<:P 0.039t) 0.0380 i%D 0.0:~80 

00410 00403 0.0400 0.0404 0.0415 1961 0.0415 

O.C401 0.0398 00.~95 0.0396 0.0395 1')62 0.0395 

OC408 004i0 00415 004 i 4 004'7 1963 00417 

O.C423 8.0421 0042' 00422 (l 0423 :964 00423 

O.C4tS 0.0433 00433 0 .044 1 00450 '9&5 0.0450 

0.0·1'1ll 0.0·180 U.0·1f>i 0.0480 00155 %b :1.045:> 

0.0!.11~ o.051 r Otl:,4q O.tlbl>l oo~~b 19bf 0.05bb 

0.0520 Q.0531 G 05-13 00566 00598 1968 Q0598 

OC630 00577 '"10(.53 0.0676 0.068~ 1969 (t0587 

O.C694 0.0090 00693 00637 00548 1970 ::0548 

OC6Ht C059S 0 0588 0.0596 O:J597 1971 '.QSCt"' 

O.C51)5 0.0506 0.059 0.0577 00591) ]')7) O.OS<JCJ 

0.008 ooro:~ ,)()()89 o.or? 00f2b 19t3 o.om, 
O.C855 00337 :1.07C15 0.077' 00760 1974 0 07f,Q 

O.CS44 0.01362 00~1 9 00838 00005 1975 00005 

00"'90 00781 3.0n9 0.0749 O.J721 1976 00'21 

O.Cib4 (.Qt64 1)0/R1 00({7 00803 19if QQ8()3 

0.08-13 0.0860 ,)0889 00877 03898 1n1a 00898 

O.G90i U.092i 0.1034 01009 o.ltrt. 1()/Cj (J.l 0'1 ~ 

0.1110 0.1185 0 1231 01230 0 1'99 1980 0.1199 

0 144b 01482 0.1384 0.1220 0.'334 '98' 0.1334 

0.1254 ;).1133 0 11'2 :) 1' 25 0 '095 '982 c 1095 

0.1:'10 0.1' bl 0.1188 0.11 r& 01 •<J( qtn Q.l19i 

01270 01235 0.1173 0.115<) 01 1 70 1<J84 0.1170 

0.1068 0.1082 0.1051 0.1011 0.0956 1<.J85 0.0956 

APt>E!'ldi).. A 9 (:!6) 
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Appendix A-9 
l.ong·terrn Govemmenl Bonds Y•elds 
F•or""l 1 97b to 201 b 

Year Ja.n Feb Mar 

1986 I) 0958 OOH41 00766 

19iF 00/18 007()3 00195 
1988 00852 00854 O.J901 
1939 00903 00035 00929 

1990 00865 0.0376 O.JSS9 
199" () 083! () 0841 0.0844 

1992 0.0776 0.0771' 0.0797 

1993 00r'25 0.0698 0.0702 

19£14 00637 ooca2 0072!: 
1995 00780 0.07513 O.G7'i5 
1996 I) Oti09 00559 00684 
jqq: 00b89 O.Obtl'l 0.0723 
1998 00b89 0 O~ll9 0060:2 

1999 00536 00587 00592 

2000 0.0(,66 00046 0::!618 

2001 00562 00549 00559 
2002 0.0569 0.0Sf:3 O.Q&Q.! 

2003 0.0495 0 0.17;> 0.0486 

2004 0.0499 00483 004(4 

2005 (10465 00479 0.0488 

2006 ooq4 00451 00501 
2007 00502 0 0477 0.3493 

2008 IJ043b 00438 0043:! 

2009 00391\ 00101 0 0355 
2010 () ()1\t\1 0.()11111 O.fl11~B 

2011 00432 00426 00429 

2012 00249 0027} 0.0297 

2013 00291 00285 00287 

2014 00247 003:ig 0.033( 

2015 0.0200 00238 0.0230 

2016 0.0235 OOi' 7 0.0718 

"Cor1p·lund a·,nua~ 'et'Jr -, 

Apr May Jun Jul 

00182 0.084d 00190 O.Or3CH 
() 0859 () 0880 oos;r ooqot 
0.0929 00952 0 09 1' 00947 

00918 0 OS 'i3 00822 00801 

0.092.1 00883 00864 OC850 
() Ofl:) 1 0084!1 003b0 0 .,H!:lQ 

00003 00781 00l65 0 0176 

0.0701 00701 00668 0.0655 

00745 00759 OOT'4 0:)745 

00745 00677 OOUIC OC59l 
1)0706 0 0717 007C3 oa1o·r 
00i0" 00i01 00688 0 Ob ~ r 
0 Ob04 lJO!><l:l 00tl7b 0.0',f!4 

0.059,\ OOG15 0.0&27 0%29 
00630 0064C 00622 0 ;)61i 

00593 0059~ 00590 O.OSCJ 
00')"'5 00578 00565 0 "~44 

0.0481 001\36 00452 ().;.,,5/? 

O.ll'l3 1 0 Ob:14 00:'.:3:: OO!l/:1 
0 0461 00440 00429 00455 

0.0532 01)53!> 0053, 0 . .::518 

01459 00510 0052 " 00501 

U04b8 l) 1.)4{5 00-'tD 0.0'-!ib 

00110 00132 0042() (1 (}1130 

0.011:)( 001\t)/ 003/6 ()Q:i(l 

00416 00391 00409 0.03"18 
O.o268 00/21 002.33 002 6 
00264 00309 00330 00344 

00326 0 ();)(JC) 00313 0'JJ10 
00249 00262 00285 00263 

001'23 00/ 1'1 00179 001i5 

Appt'< td,• A <l (7 i) 

Aug Sep Oct Nov Dec Year Jan-Dec 

O.O'f6J 0.0!327 OOH03 007/<.l 0 0789 1S8l'i 0.0789 
o.cq1f> 0049? 009?n 0.093 00920 1'18/ t).09?0 

O.C%0 C0917 0.0$89 O.G-923 009~9 1988 0.0919 

O.C811 0.0847 00810 008.)8 0.)3'6 1989 208'& 

OC~•20 0091d 0.0898 O.OS5o 0.084<: 1990 00044 

O.CS18 o.orqo ll Oi<Jl o.orsQ ();)(30 ]qq J.OIJ!) 

001/5 OOTIO 0.0741 0.0748 0.0726 1992 007?.6 

O.Ob23 O.Ob27 Q.0623 0.065' 0.0654 19g3 0.0654 

O.CiG1 00600 00809 00808 00799 1S94 00"'99 

;) CS74 0.0563 O.Of-4 i 0.0623 08503 1905 0.0503 

O.C7t6 C:070t. ) Or> I~ 00643 00573 1995 O.OG"f3 

O.Cbfl C.Oo44 ooc,n 006 4 0.0002 1GYr O.OoO) 

0.0~\4,. 0 051 ( 00!.>4J 0.053() 00b42 1~98 0.0:,4:1 

OC61tl 0.0546 0065 00662 00&82 1<1<)9 0.0581' 

OCS94 00512 (lOGQO 0.0576 00558 20CO 0.0558 

O.C51o 0.054? 0053•3 00553 00575 200" 0.0575 

OC51(J .:; 048(1 00508 0.052' OJ48' 21"1J2 004.'l4 

O.G5:17 '1.0190 00518 0.05i0 005"1 /()03 0.0511 

0.041}:1 0Jl488 DO'I/R o.os;J? () l)484 )004 0.0118·1 

00432 0.0464 0.0484 0.04fl1 0.0461 2005 004r•l 

O.C496 0.0484 004$" 00467 00491 2006 J0491 

OC487 80489 0.0480 0.0445 0.3450 2007 00450 

O.C•Wl \.:.0443 OOMB 0031:> O'J303 2008 00303 

0.0,115 O.Cl-103 0 0,120 0040(• 00158 2iJ09 00-158 

0.03:?./ 0.034.1 () 03bf 0.0380 O.CW4 /010 0.0'1 11 

0.0315 0.0265 0029i 00273 00255 201 00255 

0.0:21 00235 [J0238 0.0228 00246 20 2 0.024!) 

0.0351 00349 00342 1)036' 00378 201 3 00378 

0.0:'87 8.0300 0 0'2H? o.o7o4 0.0746 )014 i.0?4b 

OC264 00253 0.025<) 0.0265 0.0268 20'5 :1.0268 

0.('186 0.0196 o.cmo 0.0267 O.t127? ?016 omn 
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Appendix A-1 0 
Inter medial~ terrr Governmentl.k,~ds fowl Hetums 

From 1926 to 2CI& 

Year Jan Feb Mar Apr 

1926 () 0068 oorm OJ041 00090 
1927 00::157 0.0038 0.0038 0.0016 

1928 Oo:J<l6 -0 OJ01 00010 -0 I)(J()S 

1929 00029 ·000' 8 00005 0 .0089 

1930 O.OJ41 00094 00'61 ·0.00(1 
1931 o.o:m O.OOC)y 0.0052 0.0083 

1932 -0.0:')32 0.01?.8 0.0078 0.0194 

1933 o o::r 6 00001 0Cil99 00057 

1934 (I 0130 0.()352 o.::rsg 0.0162 

1935 001 4 00105 00125 1)0107 

1936 0000-1 0 0!169 0.:1031 0002,1 

193t 0.0831 0 000( -oo· o4 (J004( 

1938 OO:l85 0 0'152 ·0 0013 00230 

1939 0.0029 0.0082 O.C()81 00038 

1940 CO:l'4 00035 ocoas 00002 
194' O.OJ01 0.00-H 0.0059 0 J033 
19·12 0 .007-1 00015 0 .0023 000?2 

1943 00039 () 001 ;) 0.00:>1 (J 0024 

1944 (100'1 C1 OOi 6 0.0020 0.0028 

1945 00052 00038 00004 00014 

1946 00039 00048 -0.0038 0 .0020 

194 ~ CJ OJ23 OOOOG 0002.4 •0.0013 

1948 00:1 5 000 8 00018 00019 

1949 0 OCY28 o.oo , 1 0.00?.!-> 0001 b 
1950 -00005 00008 00000 00008 

1951 oo~v 0.0007 O.CP27 0.0057 

1952 00;)38 -00020 00067 00054 

l%3 0 OC'Q2 0(Xl03 -0.001 ( -0.00% 
1954 0.0065 0.0100 0.0027 00043 

1955 -0.0032 -0 ()(152 0.0021\ O.t)00,1 

"CoPlp:-..:;r-"'1f_lf11'·J3 f€'· J: ·1 

201 f SBHI Ycail:ook 

May Jun Jul 

0.0008 ooou OOOla 
0002C OOC29 OOC43 

-0()(()5 00017 -0 Dl-'93 
0 00()1 001C7 OOC66 
lJOllb1 00142 0 OiJ!l<l 
00119 00214 0.0016 

-0 0090 00108 0 . 01~0 

00199 oocce · OOC06 
0012C oo::.g1 -0 :X:24 

0003~ 00113 o.oc::a 
ooo:m 0001/ O.OC//. 
00080 -0.0013 0.00~>9 

oonn 00075 0.0t)10 

00095 OOOC1 oov:o 
-00214 00187 O.CCQ3 

0001?. OOC56 0 ocoo 
0.0016 00()13 o.or:oo 
000'){ 00033 0 .007.1 
0(1005 00007 00029 

0001?. 00019 o.c-coo 
00006 00033 ·OOC'O 
00008 orocs O.OCQt> 
00033 -000C8 -00Li02 
000?'-l ooo~,o 0.00:0 

ooo:.:.o 0.0003 0 .0020 
00040 00050 OOC58 
00019 -00~35 -0.0C34 

-0011 ( oOlob () :1\,!'5 

-00073 00125 -0 0005 
00001 -00036 -0 OCT! 

Aug Sep Oct Nov Dec Year Jan-Dec 

OCOOCJ 0.0050 0 00511 0.0045 0.0089 ]q~(, 0.0538 

O.C056 ::10060 -00035 0.0083 00037 19~7 :)045~ 

O.C<l50 00028 0 0032 0 0019 -0J007 1928 G0092 

00052 · 0 0014 0.0168 0.0180 0.004~ 19~9 0 0601 

O.CO.'? 0.0063 00lfi6 o o:Jio 00024 1G3ll :J.Ob•'2 

0.0017 0.0113 0010t1 0.0049 0.0159 1931 0.02'.1) 

0.0121\ 0.0027 0.001\5 0.0031 0.0, '8 1932 0.0881 

O.C073 0.0026 ·00025 OOJ27 00253 1933 00'83 

-0.C{l92 -:: o· 3S D.0190 0.0346 0 .0'25 1<.l34 00900 

O.COr1 0.0057 00109 000 14 00:20 1935 0.0701 

0.00':>0 00010 0007b 0.0081 () 0051 19:3b o.o:,oo 
-0.C04J (1.008'1 00032 000-12 0.006? 193( :Wibl> 

O.C015 -00013 J00')3 -00001 00052 1938 :J.Oo2:~ 

-00147 00263 '103' 5 0.0074 OC'08 1939 0.0452 

O.C043 C.0047 00036 00056 00028 ~940 3.0296 

OC01 1 0000(1 QOO:'~ 0.009? o.ao~ c 1S4' ().0051) 

O.C017 -0.0023 '1001 7 0.(1{)1 ,. 0.0,')()0 1"l·1? 0.019-1 

0.0002 0.0014 0.001 { O.lJO ti OJ02l 194:-l Q.O?H1 

0.0024 0.0011 (l 001' O.OODCJ O.OOiO 1<344 001 EU) 

0.0016 0.001'1 •;)0016 0 .0010 00021 1945 C0222 

OC004 00011 0.0025 -o.oona 0.3032 1946 00 100 
O.C02fJ '1.0000 .rJQ0?3 0.000[: 00021 i941' COO<:ll 

-O.COQ.1 O.OOiO 00013 00021 00032 1!:H8 3 .0185 

O.OO::ll 0.0008 0.0006 0.000? 0.001 ') 1<Jtll) 0.07~)2 

-0.0007 -0.0004 0000' 000'8 00008 1950 00070 

O.C036 0.0057 0.0016 ooo:l? 0.00"6 1951 0.0036 

-O.C024 o.oo·g 0 006G -00006 000"9 1952 00163 

-0.0008 0.019!. lWOJS OO:H4 0.0'03 l'l!l3 0.0<'·3 

0.0011 -0.0020 -o.oooq -0.0001 0.0005 1954 00268 

o.coo·r 0.0082 0.0072 -0.005:) -00011 1955 -0.0%5 

Apr;e·1r1 x A. I J (Z8) 
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Appendix A-1 0 
lmermedi;;te-terrr Government Bt•nds lotal Hetwns 

From 192.6 to 2C 16 

Year Jan Feb Mar Apr 

195C1 0.010') 0 0{)03 -0.0100 00001 

1957 0.0237 ·0.00" 3 0.0018 ·0.010 1 

19~ 0003~ 00:39 OJ053 0 0052 

1959 o.o::rJ 0.0"07 OJ037 00052 

1900 0015-1 0 OG!? 00?92. - f) 0064 

196 00059 0.0090 0.003"! 0.00fl4 

196? ·0.00'15 0.0' 55 0.0089 0.0025 

1953 ·OO:J29 000" 7 0()027 00030 

19£4 o.ro33 00Ji2 01016 00033 

19ot> 00:4? 000'8 000~ 0002& 

19:..6 oo<)m ·00084 00 8/ 0.001CJ 
19C),' 001 8 ·0~\0'3 00 B3 .() 0089 

1958 00145 0 O:J-..10 -0 J026 -00016 

1969 0.0~86 -o.ocr 3 00097 00079 

1970 00030 00439 00087 00207 

1911 0.0168 0.02<'4 00 86 00327 

1977 00106 0 1)1) ·1 0.0015 0001-1 

1t)i3 -c o::.oo Q(Yj,''J O.J046 0.0064 

1974 O.O~CJ 0.()J35 ·0 1212 ·00152 

1975 00053 00148 00059 00186 

197() 0.0057 0.0084 0.0075 00116 

19ft ·0.0190 0();J48 000')~ 000'>1 

1978 o~·3 00017 00037 000:::4 

19/Y 0.0~J!:J5 ooo:,q 0.0"12 00033 

1980 ·0 0135 · 00641 00'43 0 198 

1981 O.O:J3? 0.0235 00?53 00216 

1982 00050 00'48 00042 00299 

19R3 0.0:)(){ 0.02!-l? ·00049 00759 

JQ84 0.0177 ·0 .0064 ·00035 ·0.0003 

1985 0 0?06 · 0.0179 O.Oi66 0.0?64 

"Cc•r ~(;11..;1'"" 1 dMtJ3' rt'i1J: 

May Jun 
0011;.' OOOC3 

-00017 -001CG 
0006C -oocoa 
00001 00017 

o no:>1 () 0?1 ( 

00028 OOO?!i 
000119 -00028 
0001~ 00014 
00051 00035 

0.0035 0004~ 

00011 ·000?·1 
u 0044 -0.027i 

OOOt>-1 0.0157 

·000&2 ·00084 
00110 0.0061 

00011 00187 
0 001E 000.1!i 
000:11 -OOOC& 
00130 -0 0Q8"" 
0.0260 0.002i 

·00145 00159 
OQQ:,(. 0010? 

-0.0002 -0 0~)21 
oo1q·~ 002C!> 
0049C -00077 
0074!) 00060 
00146 -00135 

-0 01 ?/. 0001& 
-0 0251.1 00099 
00t1R5 00108 

Aupr od..- A ll i?q) 

Jul Aug Sep Oct Nov Dec Year Jan- Dec 

-0.0095 O.Ql03 0.009? -0.0019 ·0.0011 ( 0.0011 1<J5b ·0.0042 

00015 O.C109 00002 0.0043 0.0396 0.0216 1957 0.0784 

·O.OCCJI -O.C356 -:J0017 00002 0Jl32 -0 0061 1953 <)0129 

0 OC:.:4 OCO?S 'J 0020 0.0174 .(l_C-:>92 0.0020 1959 0.0039 

002(;/ ·0.0005 G.OO'a.J OOOlti -0.0094 0.07 0 1%0 ~ 11 f6 

OOC07 0('019 00079 00014 {1.0019 0.00"8 1CJ6' O.DlH5 

· 0.()()12 0.0125 0.0021 0.005' 0.0060 0.0056 1962 0.0556 

OOC03 OCOi9 30014 0001' 00040 00::>03 i%3 00164 

OOC~7 OC027 00045 0.003.l -0.0004 0.0058 1964 :)0404 

o.ocn O.C019 0.0005 00000 0.0007 00 49 1965 J.Ol02 

0.002!:> -0.012~ 0.0216 0.00 fb ().00~'8 0.0273 19bo 0.0469 

0.0133 ·O.C03b 001)0{ ·00049 O.W/8 0 ~00( 191.>1 vOlOl 

00176 O.C021 0.0055 'J0009 ·00013 ·0Di73 1968 :10154 

OOC82 -oco·s ·00300 3.0333 -0.0047 -03"93 1969 .. e;Q074 

0.0152 0.0116 0.0196 00095 0045" 00054 1970 01686 

u0027 0.0350 00026 0.01:'0 OOO!i:i 0.01 ' I) 1971 00872 

O.CC" 5 O.C01 5 '1.0014 :10016 0.001\5 00~9:> Jll7.2 a 05'6 

·0 ~2'5 or~>1 O.Obll :JOObO o.oaa4 0.0040 1Cli3 ~.()461 

oor:o7 -0 COl£ 00319 J.OlOCJ 0.0236 0.0~85 1974 0 (1569 

O.OC30 0.0009 :l.0010 00366 00010 00198 1975 iJ0183 

0 0119 00189 00076 0.0147 0.0321 0.0026 1976 0.1287 

O.OC01 o.coos 800b ·OOObO 0.00/{l -000:13 19if J0141 

O.CC98 O.C079 00057 ·J 0112 00092 00063 l978 0.03-19 

-0 Q('J] 'l.C091 D.OOOb ()(J.lb8 0036:~ 0008( 9i9 ,)(1.409 

0.0 105 0.0387 0.0038 ·0 0152 00029 00'71 1980 0.0391 

00270 O.cl78 00164 OOCill 0.0624 O.Q' 41 1t)81 0.0945 

Q.C454 O.C459 0.0325 00531 00080 00"85 1982 :)2910 

-001~8 O.C081 :)03 5 0 0()19 O.!ll 03 0.:104 ( <!83 ''.Of41 

00333 O.Cl01 00202 0.0383 00 91 0.0143 1984 :J 1402 

-0.0015 0.01 18 0.011a 00162 0.0Fl5 0.0?57 Jq85 0.)033 
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Appendix A-1 0 
lntenn .. ·1iate-teJT Go1;ernr1ent Hords 'otal ~eturns 

Fror:1 197t> to ZC1 o 

Year Jan Feb Mar Apr Ma~ Jun J~ Aug Sep Oct Nov Dec Year Jan-Dec 

1986 OW82 0 0275 1)')338 00081 00215 00276 O.Jl5' 0.0256 O.ol 10 001&:! l)fl' 3 00007 1CJ8o 0 51 ~ 

l9fl( 00101 0.0059 ·O oo;~1 ·0024'l -o oo:~a 001/7 OQ025 ·O.C038 -OOH1 ()(J:!q9 O.:JOB3 0.009~{ l98i 0.0290 

1988 0.03'6 0.0123 ·0.0086 0.0044 ·00049 00181 ·O OC47 ·00009 00196 00148 -O.Ql '5 -0.00'0 1988 00610 

1989 00121 -0 ()'151 00049 002::0 {1 0212 00324 0.0235 -O.f~46 0.00&9 J 0£31 0 0081 oocn 1989 :.1.1329 

1990 ·00105 0.0001' 0.0002 00077 00261 00151 00174 OC092 00094 0017 ' 0.0'93 0.0161 1990 ~0973 

19<JI 0010/ 0 ()J48 000?3 0 011 ( 000'>9 -o 00::~ 0.81?9 0.024 ; 00216 O.On4 001)8 OO:?u!> 1991 0 1~46 

1992 0.019? 0.0022 0.0079 O.OQC\8 00?27 00171 0.024"1 00150 00194 -D.OlB? O.OOB-1 0 .0146 1992 0.(frl9 

1993 0 02"i0 00243 0.0013 00088 -00009 00201 O.OC05 O.C223 0.0056 0.0018 -0.0093 0.0032 1993 0.112-1 

1994 00138 ·00258 ·00257 -00105- ·00002 · 00028 00159 O.C026 ·0.0158 -)0023 -OQ-070 00::!53 1994 005'4 

1995 00l8?. 0.0234 O.ll063 0.0143 003[-.9 0 0079 -OOC15 OC086 00064 Q.012" o.o· 4CJ 00095 1g95 o ·oso 
1996 OOOOb 00"38 OJ 18 00050 00032 00117 0.00~5 O.C005 00155 00193 00140 00078 1!:J96 a 0210 

1l)91 OO:l:/'1 00002 ·001 14 00146 000// 0010:-l 0.0264 0.0098 001!>1 001!-lO -0.0()() 0.010b 19l!r 0.0838 

1998 00180 OlXJ:3t1 00026 000b1 u.oorc U00/9 0.00~:0 0 ~7?1 ().0330 0004, 00098 00~:;1( 1\i'.:ltl u 1071 

1999 0 O:.l55 ·00262 00086 000~1 -001 ·11 0.0032 -o.c-cos o.r.o: '5 0.0097 ·00008 -OOOOR -OJJ4R qyg ·10177 

2000 -0.0053 Q . .)J7i3 0.020.3 ·00043 00052 00191 0 C-c72 OC134 00096 0.0079 0.0174 0.02'.: 2000 0.1259 

2001 0 Oo<JS oo·os 00076 -0.0114 -00007 0.0066 00247 O.C095 C0253 00180 ·00171 -00082 zoo· :10762 

200! O.OD36 0.0108 0.0242 O.oJ:!9 00'118 D 016~1 0.02'72 DPH>7 DO'J8S O.OW4 0.0169 0.0?79 ?002 ')1293 

1003 ·O.OC8"l 0.0'7() -0 ')007 00013 oo:>n -0 00.1!' -0.0~19 -0.0027 0.0307 -00136 -0.00'4 o.o·oq 2003 O.o?'IO 

2ll0-1 000!>1' 00'~4 () J 00 ·00334 -0004'3 Q(~;;,q O:ICK' 0.01% C.0012 000b4 -0 01 ~( O.UDbf ?004 u.lU2::> 

2005 O.OG26 -0.0' '1 -(: 1038 0.0167 00103 00143 -0 0144 0Ci61 -0 Ol24 -0.0063 ooosq 0 0Jfi1 2005 :)0136 

2006 0.0030 0 O<:r 7 0.0056 00008 00004 00022 0.01::5 O.C135 0.0079 00052 00088 00067 2006 0031 4 

2007 -00020 0.0170 0.0024 0.0047 -00102 00011 00175 00185 00057 -0.0048 0.0425 00048 2007 01005 

?008 oo2oJ 00234 000!3 ·0.0:?93 ll0UB4 OO:.lf!> O.CCL-'1 00104 ,. OOSo 0014b on.no 00'00 '00d J 1311 

200Cl -c 0163 -00082 00"86 ·00166 -0.0132 -Q(X)76 O.X% 0.0097 00015 0003:1 00181 -00241 2009 <J 02·10 

7010 0 019-1 0 (}Jil 00088 00094 001:,1 00129 0.~15.'-l O.Ci2o 0.00.1'1 'l00b4 -0.()Jg7 O.ll il :?0'0 .. J0/12 

2011 t) 0062 ·00053 oooos 00154 00179 -0.0001 0.0202 0.0210 0.0008 00009 00036 00049 201 I 00881 

2012 OO('I(JB O.tJ052 0.0070 0.0 129 00083 000:?0 00077 OC015 00004 0.00:'4 0.0048 0.003'1 20!2 (10166 

2013 -00061 0 Q-::J64 ·00"43 00060 -00165 -00139 00025 00074 0.0121 ooos· ooa· • -00122 2013 .. 00368 

2014 0.0131 0.01:'4 · 0 :JOGS 0.0\1-48 () ()()C,J.1 -0 0::1 I -0 Ut4' 0 . .:;(){5 -~004(.) 0 ().)H9 O.J~l'8 O.OOoO 70 4 f~JJ300 

2015 0.0241 -0 0123 0.0074 · 0.0014 00005 -00053 00051 O.C01 1 00099 -0.0052 · 0.0040 -0.00i7 20~5 00179 

7016 0 0233 00057 0.0045 -0.0010 -000?1 00175 O.OC0-1 -O.C064 0.0027 ·ll005? -0.0189 -0.0007 ?016 0.0192 

·cve• · JY~U""lri ~U'm:J3 ff'l-'J!I"I 

/llf f St>~l Yeartook .Aope<ld " A I 0 \30) 



A
ppendix B

 
W

orkpaper U
IF-9 

P
age 34 of 59

7011 SBfll Ywuh.xJk 

Appendix A- 11 
Intermediate· te11r Governrn~:>nt HL•nds: lnco·ne Returr1s 
F•om ,926to2016 

Year Jan Feb Mar Apr 

1926 oo:J3? 0.003? 0003/ 00031 
1927 0 0:)29 0.0029 00029 00029 
1928 0 ()328 orms 00029 0 1)(129 
1929 0.0034 00035 0.0036 00035 
1930 0.0031 ooo:m 00028 0.0000 
1931 0.0026 0.00:>:, 0.0024 0.0023 
1932 O.OJ35 0.003'1 O.G033 0.0030 

1933 00:!26 0002G 00025 000:25 
1934 ClOC30 0.0024 00027 00024 
1935 o o:m ocms 00018 1)0017 

1936 0.0:1H oom:~ 00013 0001? 
193{ (J 0010 00010 0.0012 OOOlt> 
1938 0 00,8 00016 00017 00017 

1939 000'3 00011 0.0012 00010 
1940 00:'()9 OOJOS 0 001.,'\$ 00007 

194' OO'Xl6 0 (})06 O.J008 OOtX!6 
19·1/ 0 0,)()8 0 ()J(l6 00007 0.0006 

194:~ 000 4 u.on1 :; 0.0014 uoou 
1944 (1 00' 3 (1 0012 (10013 00012 

1945 000'2 00010 00010 00010 
1946 0 0:(19 00008 0.0007 0.0009 

194 1 OO'v 0 00009 00010 00009 
191\8 o o::r3 000i2 00014 00013 
194CJ 000;3 0 00 '} 0.001:1 00012 

1950 0001 1 000'0 00011 00010 

1951 o.o~· 6 0.0014 0.0015 0.0018 
1952 ooo·s 000'7 00019 00017 

19!'>3 00:''9 OOJ 8 0.00~1 000?1 

1954 0.0016 000i4 0.0014 00013 
1955 0.0:)1 R 00017 0.0020 0.0019 

-COP'J,;:'Um1 rlf1BJ.3', rel,ll!i 

May Jun Jul 

o oo:~1 OOO::ll 0 'lC:{? 

00029 00029 OOC29 
0003C 00030 OOC32 
00037 OOJ35 OOC35 
0 OO?<l 0 002 { O.OO:.'b 
oorm 00026 0.0026 
00032 OOC31 OOC29 
000~1 O.IX:22 OOC22 
00023 OOC21 OOC21 
00016 0.0015 OOC15 
0001;.' 00013 o.oe12 
U00 13 00014 00014 
00015 0001-1 (l ':() 13 

00011 OOQC9 0 C\:09 
00007 OOCIO o.ocoe 
00005 OOOJ6 OCC05 
o ooor, OOQLf) 0.0006 
00013 OOOD 00Cl3 
0001:~ 00012 00('12 

00010 OOJ10 O.JC10 
00009 OQOC<j OOC09 
00010 0 (X)11 OXlO 
0.0011 00013 00012 
omm 00012 0.0<'10 
00012 00011 0.0012 
00017 00017 00018 
00016 00017 00018 
ooon OOC/7 O.OC2-1 
00011 OOCJ15 00011 
000/1 00020 0.00/0 

An pi'' ,;j x A·l' (:~I) 

Aug Sep Oct Nov Dec Year Jan-Dec 

O.C037 0.0032 u0031 o.orm 0.0030 ]q:fb omm 
OC029 o.oo:s 0.0029 c:.oo2e 0.0028 1927 0.0349 

oco:{:' 0.0032 00032 00032 00033 928 0.0361: 

OCOJ4 00035 0.0033 0.0030 0.0030 1929 0.0407 

O.C02b :1.0026 O.Oll/S 0.00?4 O.OD/4 1!J3() 0.0330 

0.00)6 0.0028 0.0031 000:1 ' 0.0034 193"1 00316 

O.C027 0.002.7 0.0027 0.0027 0.0025 1932 0.0363 

OC021 0.0021 00022 00022 0002? 1933 00283 

O.C021 8002' 0.0()26 o.o:m 0.0023 1934 :::.0293 

O.C014 C.0015 00016 I) (Y.J15 OOQ'6 193!.i 0.0202 

OCOl/ 00011 0 0011 0.0011 0.0010 1CJ;lf:l 0.01·1•1 

0.001J t\.0014 OOlll:' o.ou. 2 000'1 1 ~l~l( 0.0148 

0.001·1 C.OOla 000' 1 000'3 000'3 ]CJJ8 00182 

OC009 G0011 00015 o.oo·o 0.0009 1939 00131 

o.cooa C.0007 00007 00006 0 OCKJ5 1940 00090 

00005 :woos O.OC.f.l5 0.0004 00007 194' 0.0001' 

O.GOOo Q.OOO& OOOOo 0.0006 00d06 1'11\.7 COOib 

O.UU1:? 0.001?. (J.O()l? 0.001/ llOO' 2 19·n ll.U l bb 

OC01? 0.0011 0.0012 0.001 0.00'1 1CJ44 00144 

O.C010 O.OOJ<J ooo·n 00009 00009 '94:, 00119 

OC009 00010 00010 O.CoQQ9 o.oc·o '9-16 O.OiOB 

OCOiO 0.00'0 00010 000'0 000'2 '94( !) 01?1 

O.C013 00013 00013 000'1 00013 "tj48 0015(, 

O.C011 ').0010 () ()l)l 0 0.00 () 00010 1q4q O.OlJb 

0.0011 0.0011 00013 000'3 00013 1950 0.0139 

00017 00015 0 l){J 9 0.00 7 0.00'8 lOS omqg 
O.C018 0.0021 00)20 000"7 00021 1952 00219 

o.cw:; :wo23 OO:l:'O O . .Y.l.'O 00020 1!-:!>3 :~.u:>:;:; 

OC012 00011 '1.0:)12 0.00'4 0.00'4 1954 0.0160 

0.00?5 0.0023 0 0073 0.00)1 0.0022 1'155 O.o?t15 
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Appendix A-11 
ln~err'lediatt>-ten Government B0r:cs: lnco;Tli? ~et1-rns 

Fror.1 1926 to 2C 16 

Year Jan Feb Mar ,..,r 

1<)'i6 0.0:'7'1 O.D371 0007? o oo:.>o 
1957 0.0030 0.0025 O.Cl026 0.0029 

1958 0(kl21 0()::>21 OY.I22 000:.:.1 

1959 0.0031 0.0030 00033 00032 

1%0 OO:J:ill 0003() 0003() (J.()032 

1961 o.o::1:m 0.0028 0.0029 0.002! 

1962 0 0035 0.0031 0.0031 0.0031 

1953 00030 00028 00029 00032 
1904 0.0034 (l 0030 0.1035 0.'1033 

1905 00033 OOJJ1 OJOJi 00033 

1%6 00:)·10 o.:>J3c 0.0043 0.0038 
19o: 00041 OOO:Jo 00040 00033 

1968 00051 0 0043 0 00~3 000·19 
1969 0.0054 0.0048 0.0049 0.0057 
1970 00066 0006 1 00063 00059 
1971 0.0!'41 0t}')43 0.0047 00040 

197/ 00:'18 0.00-14 0.0016 O.OOtll\ 

1l)i:l ooo:,& ()0048 0.00~4 OUO!l& 
1974 0 1}~57 CHXl51 on0"-4 0.00!':5 

1975 00061 0 :)355 00059 00060 
1976 0.0360 00055 00066 00059 
19 I I 0 OObl oooso 0005() 0.00b3 

1978 0 0066 00057 OJ066 00(160 

19'9 o.oorq 0006b 0 00/S ooou 
1930 0 O:J86 0 ():J83 00107 00103 

1981 0.0101 0.0095 0.0117 0.0106 
1982 00107 00"02 00i22 00112 
1q83 00084 00019 () 0084 00081 

1984 0.0096 0.0088 0.0095 0.0101 

1985 o.ooqo 00081 00089 0.0007 

·c(J'"'IJ'!"unct armu~·)' rf'llltt •• 

:lOll SSBi YE'aiCOOk 

May Jun J ul 

00026 00073 0.00/!) 

00030 OOC27 OOC35 
0.001') 00021 one:; 
00033 00;)37 00038 
0003/ 0 O\l35 0 OC~il 
0.0030 00029 00031 
00031 00029 oon:13 
0.0031 OOC29 0.0034 
00031 00036 0~034 

00033 00037 O.GC34 
0004;' ll ()(;1.0 OOC<IO 
00042 0 O'J38 OJC4!.> 
00048 0.0013 0001\) 

0005C 00858 OOC59 
00062 000€7 O.OC65 
00044 o 00~,:1 00053 
0005? 0 OC-18 08C49 

000~6 008~3 O.OC!>l) 
00057 00059 00073 

00063 (J 0063 0.0053 
00054 00069 00050 
0.00b8 O.Ovb!.J O.OO!i~ 

0.0071 0.0066 0 1)070 
000{{ 000/0 0.00/4 
00081 00075 0.0C79 

00110 00118 o o1•.:; 
00101 00118 00113 

00086 OOJ?~ O.OC32 
00104 001C5 00113 
OQOCJ() 00073 O.Ol~B3 

Aug Sep Oct Nov Dec Year Jan-Dec 

OT07' 0.0076 J 003'1 00078 0Tl30 1955 "~0305 

OC032 0.0032 0.0033 0.003' (1.0028 1957 0.0359 

O.C02i. 0.0032 00032 OOJ29 00332 '953 :l0293 

OCOJ7 00039 00039 0.0033 0.0041 1959 0 04 i 8 

O.Gfl30 u.oo--;8 0.0029 0.0028 00031 l%i) iJCl41 b 

OC031 OOOJO 0003? 0.0030 00030 1961 80354 

0.(;032 0.0028 0.003.3 0.0029 0.0030 1~62 0.03"73 

O.C031 ~0033 00033 0003' OOQJ:1 1963 00371 

o)C{l33 C.0033 0.0033 0.0034 0.:10::14 1964 00400 

O.C036 :;.(1034 OOJ34 00038 I) 00.37 1Sb5 G.041 5 

0.\:04! :J.00•\6 o o:).:1 00ll·1? 000·1i' 1960 <J.0-193 

O.C04/. 0.0047 OOJ41 Ol!04t; 0004A 196/ 0.04B3 

O.C012. 0.001-\ ,) 0~}1 1 0 0342 00047 1968 D05·19 

OCCJ54 00061 00067 0.0056 0.0068 1969 0.0665 

OC06:; 0.0060 00057 OOJ58 00050 197Q 00749 

OC056 00048 D 0046 0.0047 00046 .197., ~I (J575 

a. coso ::'.()(yft 00053 0.005" 0.00-19 1sn ::J0515 

O.COb-1 :::oo:;;, 0006'.1 O.!Xlt>!l o anoc 19i3 ;l.()b58 

00057 00072 0.0067 0.005~ ODOE4 i974 0 (1724 

OC051 0.0069 ::J 0Ub8 00055 00067 i975 0.0735 

00052 DOOSC. 00054 0.0053 0.0050 1976 00710 

0.0059 0.00b6 [)0t)b9 00059 000'.>9 19if 00649 

O.C068 0 OOb') 0 0072 00072 00069 1978 O.Oi83 

o.co t:{ :wo (() O.OOH4 0.008(} OOJ86 1979 n oqu4 
O.C076 0.0097 00094 OOJ96 oo··1 1980 01055 

t) 0120 !:ODO 0.01:'9 0.01T O.J 08 lg8' 0.1.297 

00109 0.0097 00089 00087 00085 1982 01281 

0.0103 000:14 ()()Qq( 0.(Kl91 0.0()01 198:3 0 .1035 

00105 00095 0.0110 0.0093 0.0093 1984 ~ llf>B 

O.C081 0.008? 0008' 0.00'7<1 0.0078 1985 0.10/9 

>\~>l)'!rld "A· l' (32) 
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Appendix A-11 
lntennt"dial<Hel m Gove111rnent Honds Income RE"turns 

Frorn 1 q2t- IL• 2015 

Year Jan Feb Mar Apr 

1986 0 00"11 OOOofJ 00068 00060 

1987 0 0:)55 0.005/ 00060 0.00::,8 

198$ 00065 000b6 0.0064 0.0063 

1989 00077 0 (Y.16f, OJD78 00071 

199:) 00071 00064 0.0069 0.0071 

1991 00Jb4 O.OO'l<.J ooo::q () (l() {() 

1992 0.0052 0.0052 (!.0050 0.0058 

1993 0.0049 0.0015 0.0049 000<15 

1994 00~45 00039 0004S 00049 

1995 0.0067 0.0056 O.J050 0 .00!;>4 

1996 0 OJ46 0 J'J41 00045 00053 

199 1 oo:J~? 0 0()11; 00054 OOOtl~ 

1998 OOCJ46 00041 00049 0.0046 

1999 0 0:.137 00035 000·18 00043 

2000 00054 O.OO!i:2 0 :J056 0 .00<!8 

200' 0~32 00026 OC{)T 0003~ 

200~ O.J.l38 0 lYX14 0.003.! 00045 

2003 0 OD2·1 orm.1 0002·1 0 .00?3 

2004 0.0:1~5 0.0074 o.oo:>6 0.00?3 

2005 00031 00028 0.0034 00033 

2006 0 OJ37 00034 00039 00037 

2007 0 0:)41 00036 0.0037 00038 

200B o o .. m 000:14 Ocr02? 0 .0020 

2009 000'2 OOCr'l 00018 00014 

2010 O.OD22 00019 0.00?1 0.00?1 

20 11 000'9 000'7 00019 0.0019 

2012 OOXJ7 0000& 0.0008 0.0009 

2013 00:::<)7 00007 00004 00007 

2014 002 6 () ;1.)1? 0.001~ 00014 

2015 0.00' 4 ()()1.)'0 0.0014 00012 

2016 0.031 5 0.00'? 0.0011 0.0010 

·eor·,~:. '1Jt1rl f'tnr11J.i r~t.Jrr• 

May Jun 
00060 00068 
00067 00011 
00072 00070 
OOOBC 00070 
00075 00057 

UOOb~ 000tl9 
00056 00058 
00041 00050 
0.0058 00055 
00062 oc::::so 
000~ 00050 
000').1 0.00~5 

0004~1 00049 
000 .. 11 00052 
00059 0 OJ54 
0.0042 0 (}"..;LO 

QOO:Jq 000?4 
000?3 0 0019 
ODOlf 0 0()34 

o oo:-14 00031 
0004.4 OOO<:l 
0003e 00038 
00075 00028 
00016 00021 
OOOIH 00019 
00018 00014 
00007 OOCC5 
OOOOu 00JC8 
00014 OOCl~ 

00011 00013 
00011 Oo::lll 

Anpt>n(!lx A 1 I (:;:;; 

Jul Au2 Sep Oct Nov Dec Year Jan-Dec 

O.OOli? 0.0057 '.1.0058 OOObO Oo:J52 00060 198li 0.01/? 

0 ~lCE>b o.cooa (}0068 nonr3 0.00(0 000(0 1':!8i 0.011i 

OOC54 aeon C0072 0.0071 0.0067 O.:J071 1988 0082-t 

0.'1Cfi7 O.C0o1 0.0065 0007i 00063 OJ060 1989 Q OS.1b 

OCC72 DC058 00065 00074 0.0067 O.OOE? 1990 0081S 

OJCb9 O.Cf.b7 ~).00()1 0.00!18 O.lYJb;' 0 OOol) 199' aot4:i 

00053 0.0(60 0.0047 0.0044 0.0050 0.0053 1992 0.06?{ 

OOC·11 O.C0-14 :!.0041 0.0038 0.0012 0.0043 19!)3 0.0553 

O.OC55 OCOGO (,0055 00060 0006' 000&3 1994 00507 

00051 OC051 0.0047 0.0052 0.0047 0.0043 1995 0 (l5(ll 

O.OC58 O.COS.c: 0.00% 0 0\)53 00047 00050 1995 00582. 

O.OC~1 0.0011() o.oo:r~ OOOtJD 0.0043 0.00~2 191Ji :J.CJol•l 

0.0047 0.004(> 0.0041 0003!J 0003(, 00039 1 'l9tl ,)0~))(1 

0Jl0t18 O.C051 0.00<'18 00046 00052 00052 19<)9 0053() 

OOC53 OC05l ::)0047 0005' 0.0047 O.Q04J 2000 ~.0519 

O.OC-14 O.C039 (;.003~ 00035 00030 00335 2.JC 1 ~.0427 

OOC37 tlC0/.9 00027 0.007? O.!Kl?? 00028 200:? 0.0.39!3 

0.00/0 O.C025 C.0029 0 oov. 00023 OOO?<l 2003 :l ()285 

o.oc:~o o.co:~1 0.00/.b OOo:'b O.DD:' f lHJ030 700-1 o.o:m~ 

001;30 00(137 0 .0031 0.0035 0.0036 0.0036 2005 0.0392 

OOC4J O.C040 0.0036 0003~ 00036 00034 :!006 0.04 ::>4 

OOC43 OC038 00032 00037 0.0035 00028 2007 00444 

000:'8 0.002~ 0002~ 01)')24 0.00:.>0 0 '1J'::, :•008 :JO?<:lb 

O.OC22 O.C02, 0.0019 0 0018 00018 oo::rs 2009 J0201 

0.001'> 0.0(11 :~ 0.0010 0 Q{)(Jl) o.oooq 0.00'1 2ll 0 0.0192 

0.0014 0.0012 0.0007 00008 00007 00007 20' 1 0.0164 

OOC06 o c-oos ll0004 3000!.> 0.0005 0.300~ 2Cl'? 0.0073 

00C'2 0.0011 0.0013 OOOii 00009 ooo·o 20 3 00102 

00Cl3 O.COl:l 0.0014 0.0014 0.00';1 0.0012 ?014 O.OlbJ 

0 (}:11 4 OC013 00013 0.0011 0.00'2 o.ao·4 20 5 0.0151 

000()8 O.COO'l 0.0010 0.0010 0.001 1 00015 ?.016 0.013& 
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Appendix A-12 
lmermeill<Jl~· terw-Governr•lt:rli(j,lnds. Capital .<\f. PI ~>eiawr R~turns 

F•on 1926 to 2015 

Year Jan Feb Mar Apr May 

1925 0003f) oonoo OJOO<J 0.0059 ·00023 

1927 00027 0.0009 0.0009 · 0.001.1 -00009 

1928 000' 8 -oo:m ·0 Y.l1S -00032 -00035 

1929 C.0~3 0.0054 0.0031 0 .0054 00098 

1930 -0 ()() {3 0 (Klb-1 0.0'33 -o 0100 ll003? 

1931 0.009"1 0.0074 0.0.028 001)()0 000Ci8 

1932 -o.o:t:? 0.009·1 0.0015 0.016-1 ·00122 

1933 · 00)41 o o:m OJ07<i 00032 00178 

1934 0:)100 0.0028 OEP62 0.0158 00097 

1935 I)(}J93 00088 0 01t)7 000'30 ooo:,o 
lll% -n OG · ,- 00056 0.0016 00012 00076 

193f - ()0047 -00004 ·00' fb omm OOObf 

1938 0 OD67 0 ()036 ·00030 002H 0000t3 

1939 00016 0.0071 OD0\:9 0.0028 0005-i 

1940 ·0 OC23 00027 00080 · 00005 ·0.02~ I 

194' 0.0::.06 00?~)') O.OOc 0002? 00006 
194/ OOJbo 0 OJOCJ 0.001b 0.0016 0001C 

1943 000:''1 00001 oooor 0.0010 00044 

1944 ·0.0002 0 0004 00007 00016 ·0 0008 

1945 0 0040 00028 00006 00005 00002 

1946 0 O"v30 00040 -0.0045 · 0.0028 -000(13 

19•F I) OJ -:> ·0 0003 00014 -00022 -0000;.> 

1948 o o:Jo2 00006 OJOOS 00006 000112 

1949 0.00;5 -() 0001 0.()012 0.0003 0001G 

1950 000~6 -00002 -00011 0.0003 00007 

1951 o.o::o6 0.0007 {).0.42 0.0040 ·00058 

1952 001"9 ·0 0037 00048 0003? 000~ 

1903 uO:J2? -0 (}"Jl & 00038 0.011 r -(J 01 :l9 

1954 0.0349 0.0086 0.0013 00031 ·00084 

1955 ·0.0~}50 -0.0070 0.0001] -0.\)015 -o oo7e 
·ct'!f .. )J:"'ul1rt tt1lr ):J r~~ Jn 

701 f ~6HI Y(.'al book 

Jun Jul 

·OOOC5 ·OOOld 
oooco O::JCH 

-0001·1 -0.0122 
0 o-~7:? 0 0031 
OOll!J o oc:!B 
00240 () 000:1 
00077 OOC91 
00:)14 -OOC2S 
00070 ·0 00:45 
00098 O.\JC22 

·U OOCl 0.0010 
0.00:?7 O.OC·1~' 

00061 ·O.OC03 
000C7 OOC30 
00177 ·O.OCOS 
000!:1 OOC04 
OOCOG -O.Ot;05 
00020 OOC08 

·OOGC"i 00015 
0 OOC'9 O.UClO 
00024 ·00Ci9 
0(}003 · O.CCO!:> 

-(10021 -00015 
00038 0.0010 
-0.0~08 0.00('9 
00033 OOC40 

-Oro53 -O.OC~2 

00129 ooo::~ 

0 01C9 ·0 0015 
·00057 ·0 OCC.i1 

Aug Sep Oct Nov Dec Year Jan-Dec 

-0.00/3 0.001?. ooon 0.00"-1 0.0059 1q2b 1.0151 

oco:-:- 00032 ·0.0064 0.0055 0.0009 10? .. 
--1 00096 

O.Cu18 -0.0005 00000 -0 ()Ji 1 ·0 JD41 1928 ·:10273 

00018 ·00049 0 0135 00150 O.JO' .1 19:?9 0.017;' 

· OCOOo ''.0031 0.00b1 0Jl04l; O.JDOO H:l,J 0.0330 

OCCJOQ 0.0142 0.0136 0.00i8 0.0193 IG:l' ("1 O'i40 

0.8096 0.0000 0.0018 0.0005 0.0092 193.l 0.050'> 

OCOSl C0005 ·0 0047 00005 ·00280 11)33 -00099 

-QCJ13 ·0.0160 0.01E4 O.iXJ24 0.1'02 19'34 :}0597 

O.C086 0.0077 0 0093 000(.'2 00 05 t93S u 0494 

O.C03H <J.0001 00014 O.OOlO ·OU11ol 1 <tl\1 :1.0160 

·fJ.CO!Jf) 0.0068 0 Otl/0 0.0030 0 'J0b1 19U O.UUOb 

0.!'000 -0.0026 00079 -0 0011 00039 1938 00437 

-OC'S::. -J0273 0.03JC 0.0063 0.0098 1939 0.031B 

O.C035 0.0040 0003J 0 0050 OOCJ23 '940 0.0204 

0 COO(i OOOOL n oo1s 0.0096 00023 194" 0 0011 

O.C011 -:~.oozq 0001 1 O.O'J" -0\1006 ]').1). 0.0117 

·OJJ{J 10 0.0002 OOOOh 0.000? 00008 194'-1 O.Ol:l:3 

OCOl? 00000 ·D.ooo~ -0.0003 ·O.JOOl 1944 0(1035 

O.COub :..0008 00006 0000' 000' 2 945 co 02 

-0C005 · 000:20 il0015 -0.0018 (•0322 1946 -00008 

O.C01f.> GOOlO ·0003:.! -0000<1 ooons 191f < .. OOJO 

·0.0018 -00003 00000 000•.)6 000'9 1948 :J.002l 

0.\)019 0.0002 ·0 OtXJ4 ·O.OOOB 0.0002 194Y 0.009!:> 

·0.0019 0.0015 ·00013 00005 00())4 1950 -00069 

00019 00072 o.ocm O.Q(" 5 0.0034 1%" (1 0163 

-0004:: ~00002 00045 -00023 -0 0;).)2 1952 -;)0057 

-0JJ031 :J.01 fl tHXll3 -O.tX-J5 0.0083 1953 ~1.0061 

·O.COO 1 ·0 0032 ·00021 -0.0{) 5 ·000'0 19'i4 0.(11 08 

·0.0018 0.0059 0.0050 -OJY.l7 -1 -00033 1CJ55 -0.0310 

Appendix A 12 (31l) 
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Appendix A-12 
lntermedialt>·lt:!l'l' GovernfY1!:ntl3t'nds. Capi tal Al-'o·eciat on 1-{elwns 

F•om 1926 to 2015 

Year Jan Feb Mar Apr May 

19'>5 OOD80 -00018 -0 01 ?I -0002 { OOORf> 

1957 0.0207 -0.0037 O.J009 · 0.0130 · 0 0047 

1958 OOTO 00 17 00031 00031 Q 00-11 

1959 00Cl45 ooo?c O.J070 00054 ·00034 

1950 () 01 5 o ooa? 0.021::-l 00096 -0 OOOb 

1961 0.0')89 0.00li3 0.0008 0.0026 OOO!'Jil 
1962 -0.0080 0.0"2·1 0.0058 -O.OOOb 00018 

1953 -0 0259 -oo:r 1 00002 -00002 ·0.0017 

1964 -(' 0::01 -G (),)'(} -0.()019 ·00001 00049 

1955 l) QC()9 J ()'_, '3 0 0006 00007 UOOO..> 
1%t1 · 0.0031 -00 ?0 0 01·1~ ·0.00!16 -ooo:u 
195{ ooorr ·0 0048 00144 ·UOI?L ooocr; 
1958 OOD95 -0 0003 -00069 -0 0065 00015 

1959 00~32 -0.0051 O.J048 00021 ·0 0131 

1970 OO:J35 00378 00024 · 00265 0004') 

197' 00121 0.0181 O.(J' 39 0.0367 0003-! 

197? () ():}58 -0 ().)30 -0.0031 -00030 -0 0035 

19r'3 GOQb? oo.:'3 ·().0006 o.ooor 00001 

1974 ·0.0048 -o oo· 6 -0.0266 ·O.o:l17 00063 

197!:1 COJ08 00092 0 0'19 0.02A6 0019l 
1975 -o.o:xn 00028 0.0010 0.0057 ·00200 

19U -00741 -00002 ·0 'J()'Jj ·0.00()1 ·0000" 

1978 -0 OJ53 -0 0041 -00029 -() 0036 -0 007.3 

19(9 ·0.002·1 ·0.0125 0.0038 0.0044 () Ollb 

1980 ·00221 00724 00036 0 '095 00409 

1981 C.Oflo9 0.0331 O.J1 46 0.0322 0013!) 

1982 -0 OJ57 OOJ4G 00080 00185 00045 

1983 ·00016 0.01/3 -0.0133 O.Ql f r ·007(Je 

1984 0.0081 -0 0153 -0.0129 -0.0104 -00353 

1985 0.0116 -0.0~61 0.0077 0.0167 0()305 

"Comp;lultO a;,n'J<J' re:·J~fl 

Jun 
-0 0020 
-00133 
·0 0"-'<.QS 

00113 
(J0182 
00054 

-00056 
00015 
OOJCO 
OOC12 

·0006-4 
·00265 
00123 

-0 0142 
OOCC5 
0 024J 

-OOOC3 
0.005<) 

-0 0147 

00035 
OO...'l<JO 
00048 

-0.0037 
0.013!'> 

-0 0152 
OOC'i9 

-00253 
-000~<) 

-000C7 
00035 

1\:liH'nlliX A 1 ~· (:l~) 

Jul Aug Sep Oct Nov Dec Year Jan-Dec 

·001/i) ·00130 0.0066 J()()-19 -0 0Dt5 OOG'9 1<-l5b -o.o:w; 
·00051 o.co-r- ·:J0030 0.0010 0.03.:5 00'88 1957 0.0405 

·0.~112 ·0.0378 ·00048 -00029 001;)3 ·00093 1958 -::011/ 

OCC04 ·00116 c00019 0.0134 ·0.0'30 0.0050 '959 00456 

oo?3o -0.C034 '1.0001 ·0.0013 -0.01?7 0.0'80 1%0 0 014? 

0.0024 0.0013 0.0049 ·OOOlB ·0.0049 O.J012 1 <,)()1 0.017i' 

-OOC·IC. O.L:091 ·0.0007 ll.0018 0.0031 0.0026 1962. 0017:< 

·0 CC30 -0 C\l12 ·00019 -0 0022 oooos 00032 1963 -00210 

-oocos -ClCOOf> :1.0012 0.0030 -0.0Q37 0302.! 1964 -0.0003 

OOC1S O.C01 :' :J.0039 00034 00031 00'85 1965 00310 

·0 (JOb~ ·0.01 i1 0.01 !0 tlOOJ' -0 (}:) " 0.0,80 1%& -~.00-11 

OOG!J<l -0.COI6 (1 003f> ·OOU<J!i -OOtliU -00038 l%f -[).0,1~(> 

00128 -O.C021 0.0011 -0 00.35 -0 WS'I -0 0220 1968 -0 0099 

OOC24 -0 co-:-~ -0 0361 00266 -0.01 'J3 0.0250 1961} 0.0727 

OCCt7 O.C054 0.0'36 00:)37 00393 00005 1970 20871 

0 "'C;c7 0 ::'2<34 C0022 ~)1Jrt3 0.0005 O.J06<l 1971 0.027?. 

-0.0~.;1 -O.C035 ·G.0033 -:J OJ:17 -0_()()1)() C.O -13 1()7). -OJJOi'i 

· OO:!:,b 0.0190 0.01% ·llllO'IO O.tJOll9 -O.ODrb 1 'l r':~ -0.0119 

-0 OG66 -0 0078 0.0247 ll 0043 0.0' 75 00'20 1974 -0(1199 

O.OC94 o.coro 0.0059 00298 00055 00 31 19i5 0.0012 

OOC59 OC127 C0019 il0093 0.021:4 ·0.0024 1976 00525 

-O.O<;!> I -OCO!l/ :.:0041 ·0 0118 0 ()IJ1 t) -0008:? 19il <lO!l ~ 

0.0028 0.0010 · 0.0008 -\,)0184 00020 -0 0005 Jt}/8 -:) 0'149 

0.0086 -0.0153 0.0055 00!?!13 0.07.14 00001 1gtC) -O.Obll r 
00185 -0.().163 -O.Dl ~5 ·00246 ·00067 00060 1980 -0.0581 

0 03B5 OC298 C.003~ 0.048? 0.050:? O.J250 198 0.0455 

0 .0351 O.C359 0.0228 00442 -00307 oo·oo 1982 :J 1423 

·OD:'RO -O.C0/3 0.0220 .() 00f3 O.tJ(ll I' O.J043 191B -3.03:i~ 

00280 -0 coos 0.0106 0.0274 0.0099 0.0~150 1984 30122 

-0.0129 0.006'7 0.0031 l).008' 001)1 O.t)178 FJ85 0.0901 
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Appendix A-12 
l'tP•m .. ,hate-ter~ Govemment Bords. Capital A:;p:ec1at or~ Rewrr~s 

f:om '1926 to 2016 

Year Jan Feb Mar AlK May 
1986 000 1 002'0 00270 00021 0027<! 

1987 0.(};)51 0000 / ·0.0091 ·0.030? ·0 0100 

1988 0.0251 0.0057 -o.o· 51 ·00107 00122 

1989 o o:;-11 -0 0" 7 -0 J029 0011.9 00132 

1990 -Ou176 0.0057 ·0.00€7 ·00148 00186 

191.)1 00042 ·0.0()'1 ·0 (l036 0.0046 ·OOOOn 
199:; 0.0247 0.0030 0.0139 0.00:!9 00166 

1993 0.0221 0.0'98 -00006 0.0043 -00051 

19'?4 00::-93 -00297 ·00306 -I) 0154 ·0 •)06C 
1995 0.01"5 0.0"78 0 'l003 0Jl090 00307 

1996 00040 0017H 00'6.4 00103 00085 

lt)9 l -OOTJI 00il4"l ·00'68 0 OCN:> 0 002·1 
199!:! 00134 0 (YJ80 ·0 ')024 0.0015 ooo:h 

1909 om~s -00297 OJ03S -0002~ -0.0188 

2000 -0.0107 0.0026 o::r 47 ·00091 ·00007 

2001 00::!66 00079 00049 -0 0146 ·0.0049 

2001 0.0003 00073 0.0216 O.OIQ3 00079 

)00:{ -Q.Ol '3 00155 -0'1031 -00010 0075C 

2004 0 O'J:'b 00'00 000/4 ·0.03!>{ -O()(l!b 

2005 .(' 0005 -0 0"3q ·0 :1073 O.o134 0 00(,9 

2006 00073 0 ()J51 ·0 0095 ·00045 0004g 

2007 -0.0061 0.0134 ·0.00 12 0.0009 ·0 0141 

. .WlJ~ 00211 002 0 0 ')Qj 1 ·0031 4 -00110 

200Cl -00175 -0tXl9f: 00168 -0.0179 -00148 

7010 0011'2 00052 ·0.0'09 0.0013 0 013:~ 

201 1 00041 ·00070 00024 00136 00161 

2012 0.0002 0.005':) 00078 00120 00075 

2013 -0 0068 0 ()J57 00, 46 00053 -00170 

2011 0.01"'; 0.00'1 . 0.0082 000:13 00080 

2015 0.0227 ·00132 0.0051 -0.0025 -00007 

2016 0.021 8 00045 00034 -ooo:,o -0003,~ 

T..or'~"~s..~ ~vnd a'uLta re'l• 11 • 

201 f S~f31 Ye-arbook 

Jun Jul 
002C8 O.OC95 
00051 ·000-10 
00111 ·00111 
002!:·1 00168 
00084 00102 

-D OG81 000:-:0 

OOllB 001f!9 
00152 -O.CG35 
-00~4 O.Oil5 
0 0030 -o:cos 
oooo· O.C<J33 
0001\8 0.0710 
oon3o -o co~o 

-00020 -O.GC'i3 
00138 000'9 
00025 0.0203 
0 Ol',ll 00234 

-000511 -o.:n39 
O(Y.)l!l o ;,>cs 
OC:J12 -00173 

00019 O.OC82 
-00028 00132 
0.004i O.OC3o 

-0.0091 O.::C34 
00111 0.01-13 

-0.0015 0.0 188 
-OOO?!J 0 .0071 
-00147 0.0014 
-0 ()()qQ o.oe:,o 
-0 0065 00{)37 

0 016·1 -0.0004 

Aug Sep Oct Nov Dec Year Jan-Dec 

O.C/09 C Olfi8 801():? t) 006. OOQ53 198(; 00699 

·0.0106 ·0.0209 00!7b 0.00 :i 0.0023 198{ ·0.0475 

OC086 0.0124 J.0Cr77 -0.0182 0.0081 1988 ·0.0226 

-0.C307 :J.0004 00165 00021 -0 0048 1989 00434 

l) 0160 I.JOOJO !J009& 0.0126 O.J095 1990 00102 

O.C184 0.015o O.()()f f O.OUit. 0 02(1<) 14Q' 0.0 136 

0.0100 00147 0.022b -0.01 :34 0.0093 1Q92 00064 

O.C119 (",.0015 -0.0020 -0.0135 -0.00' 1 1993 0.0556 

-O.C034 ·!J.02'3 -00084 -0013 1 ooo·o 199~ ::111" 4 

OC035 COO'/ 0.006C) O.Oi02 o :;~sz 1()95 0.0966 

0.0057 0.0100 001?9 I) 0102 00'28 1996 ·00390 

(J.0143 OU09B 00100 -000-1!1 0.0054 l<.)C)7 O.ol9o 

o cno tl.0/89 0000() -0.01~~4 -0000? 1998 () U466 

-L..C035 00049 ·0 01)51 -0 0060 -0 J'OO '9'39 -Q (J7Q6 

OCOB3 ::0049 0.0028 0.0127 0.0.71 2000 0.0594 

O.C056 0.0219 00145 ·0020. -00' '7 200" 00323 

0 01.38 00261 0.0046 0.0191 0.0:?51 /002 0.0855 

-O.C053 0.0?79 ·001!'8 ·0.0338 O.CJOSO 2003 -0 0()118 

O.IJ154 ·C.OOJ ~ 0(XX~9 -O.Dlt>4 0 :.Yl3b 20U1 -::mor 
1Ci24 ·!'0'55 -o.ome 00023 011026 ~005 -:) 0258 

0.0095 0.0042 00012 0.0052 00'02 200o 00151 

00147 00026 ·0.0085 0.0390 0.0021 2007 0.0533 

O.C{F9 O.CJOb8 001n 0.0·1 0 00"4!.1 /008 00992 

O.C0/6 0.0056 00012 00166 -0 025(1 2009 -0.0442 

O.Cll5 C'.0039 :JOJ5!> -0.0091 ·00"82 2010 O.OolG 

0.0198 0.0001 00002 0 0028 00043 201' 0.0709 

00010 0.000('! (l 0079 0.0043 0.0036 2012 0.0093 

-O.C-084 0.0108 0 0040 00002 -oo· 32 20'3 -0046$ 

0.005' ·:J 00&2 O.OOih O.OOho 0.000 ?0 4 ::1.013:> 

-0.0002 00087 -10063 -00053 -0.0031 2015 :>0029 

-0.0074 00017 -0006?. -0.01<"19 -0.007? ?016 0.0058 

APPt!rld X A- 12 (36j 
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Appendix A-13 
lntt!rMe::liate-ti!• 'T Govern1':'1ent &>nels·. Y .::ds 

FroM 1926 to 2C1 o 

Year Jan Feb Mar 

1926 o.o:~ab 00'-!86 0038-1 

1927 0.0355 C:.0353 0.0351 
1928 00336 00343 00347 

1929 004-5 0.0427 0.0434 

1930 () 03f8 n o3o4 0Cl335 
1931 0.01"? 0.0296 0.0290 
1932 00•12"i' 0 0.106 0.0396 

1933 003'3 003'9 00303 
1934 O.D325 00321 0.0296 

1935 00233 002 8 0 J gg 

1936 0016f. 00 5" 0.0151 
193:' 00134 I) (l' 3!.> 0 0184 

1938 00205 00200 0020.-J 

1939 00149 0.0138 0.0127 

1940 00103 00098 00083 
1941 O.OC'77 0.0089 0.0071) 

194? oo:;S3 0.0031 0.0077 
1<)43 0016o O.Ol5S 00'64 
1944 00150 ro.o~so O.Di 48 

1945 0 0127 0 011 8 00' :2() 

1946 000l:J9 0.0087 00101 
194{ 001 0 001' ( 00 12 

19>18 00160 00158 00157 

1949 0 01 !l:~ 0.0'!>3 00148 

1950 00131 00'32 oo:Ji 
1951 0.017~ 0.0'81) 0.0211 
1952 002'2 00222 00209 
19'i3 0024) 0.024b O.J/53 

1954 0.0187 0.0157 0.(1'53 

1955 002?7 0.0240 0.0240 

·cPrrl~·,Jf'O ;tnnu3'. rtlt:,r·-~ 

N>r May Jun Jul 
o.o:m :103/b 003U 0.03-<.l' 
0.03:..1 00355 00356 O:J353 
0.0354 0.031>2 00365 0.0392 
00422 00444 0()..!28 00.121 

003'1/ 003:,11 00325 0 0')19 

0.0?77 00?56 0 o:308 0 0:310 
0.0360 0 038'1 00370 00350 
00296 00258 00261 0.0267 
00272 00257 00245 0:>253 

0.0184 00193 00175 o.:w 
0.01·<'1 00143 00143 0.01>11 
001 {'.1 001bb 00164 O.:J1!J' 

001711 00173 0015·1 0.0Hi•1 

00122 00108 0 011 (J 0 010!1 
0.0084 00127 00092 0.0003 
0 0069 000&7 00055 0 0C5[} 

()00711 0.0071 00:170 O.CG71 

0016/ 001:1:~ (l 01 d<j 0 :J14! 

0.0143 00146 00147 00142 

ll0118 00117 00114 0.0118 
O.Dl11 00112 001C3 00110 
00120 u.01?1 001n 0.01 :•.4 
00155 0.01·12 00119 0.01!i4 
001-1/ 0014-1 00129 001~'.!> 

0013S 0.0134 00139 0.0134 
0.0202 ('0?1!: 0 02C.8 0:>199 
00199 00198 00213 o.::me 
o.o:n r 0 030l 00279 O.:J::>i2 
00142 00173 0 0131 00138 
O.o?·17 0.0?46 00757 0.0275 

A:ipt':td • A l:l (:li"; 

Nov Dec Year Jan-Dec 
. 

Aug Se9 Oct 

J.C3S6 8.03!P J o:~· i O.OV-1 00361 ,9~b ').03()1 

GC34: C.0340 0.0354 0.0342 0.0340 'S~7 00340 

O.C388 0.03S9 00389 00392 00101 19:28 0.0101 

OC417 00428 i10398 0.035b 003E2 1929 00352 

!.!.0370 o.o;n:.· ()()301 0.0291 () (J:l91 1930 0 .0291 

0.(\Jl') 0.0343 003('3 0.0369 0.0412 1931 0.0412 

O.U3l9 :.1.032C) 0.0325 0.0324 0.0304 19~-!2 0.030-1 

002!16 0.0~55 oo::&s 00264 00325 1933 00325 

tJC271 0..0298 0.02T 0.0267 00249 1934 :> 0249 

0.018/ 0.0201 00193 00153 00153 1S35 001b3 

O.G133 0.0133 00130 O.OlH 00179 1S3b 0.01'!') 

O.Clf>S (1.014{ 0 014' Oi.J13' 0" 4 19~{/ C.Ul14 

O.G10.1 ::!.0168 J0156 00i58 0 J" 52 1938 00152 

I) 01.31 00180 0.0127 0.0116 0.0098 1939 00098 

O.C086 0.0078 00072 0005 00057 1940 00057 

~JC055 c 0056 00051 0.0076 0.0082 194 ' '10032 

O.C0&9 0.0076 0.0073 0.0070 0.007~ 19-12 CJlOi:?. 

0.0149 C.Q14<l 0014i 0.014 r OlJ14o ~c .... ; 
l ... "f -.J u.u145 

00139 G0'39 0.0139 0.01<10 o.o· 40 ~944 00140 

O.Cll'J 0.0' 12 00109 00'09 0 0 1)3 i945 ~ 0103 

00112 00120 00114 0.012' 0.0' '2 1946 00112 

O.Dll r O.OJ'll OOI'.lu O.Ol:lH 0013<1 194( 0.0134 

0.01(;0 0.0161 00161 00158 oo·51 19-18 0.0151 

0.011 i 0.0118 0.01:>0 0.0124 0.0 23 19t!9 (J01/'~ 

O.Gl45 :).01~ 00162 00159 00 62 1950 00i62 

OC1~4 ;;o212 0.0212 O.D2Q9 002'7 195' :J.02' { 
0.0241 0.0242 00227 00235 00235 1952 00235 

o.c:·rq 00?41 llO?.H 0.0238 0.0218 l9!J3 O.O?lfl 

0.0138 00152 0.016' 0.0158 0.01 72 1<154 0 (1172 

0.0?80 0.0267 0.0?57 o.o?n 00280 i955 0.0280 
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Appendix A- 13 
lntermediat!:' tel 11 GoveJnJYJef11 &wcts. Y•ek1s 
FroM 1926to2016 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan-Dec 

1956 00?11 0.0?/S 0.0300 omo5 00/8/ 0079? o 031 r O.C34(l 0.0331 ,)(rtl/ 0.0359 0.0363 1<?5b 0.03()3 

195- 00326 0.0333 0.0334 0.0357 0 0:366 00390 003~9 O.C385 00390 0.0338 0.0320 0028A 1957 3.0284 

1958 00282 00259 OJ253 002·1€> 0.023d 0.02!:0 0:12!:1 O.C355 C.0376 00182 00359 00381 1958 0.0381 

i959 0.0395 00378 0.0393 00413 004~G OQL.4i' 00448 00477 :}048L: 0.0448 0.0482 0.0498 1959 ~.0498 

1960 0 04T1 0.04b4 0.0409 004.31 l)04;};.> oo3qo ()i)'{14 O.C.{4.l 0.0:343 OlH4b o.o~ur 00331 1%0 JO;{l1 

1961 0.0363 0.0351) 0.0348 0.0347 0035fi 00368 oo:m 003'76 00365 0.0369 0.0381 0.0384 196i 0.03~14 

1962 0 Qt\02 0.0377 0.0366 0.0367 00363 00375 0.0381 O.C3c5 2.036& 0.0362 0.0355 0.0350 196.~ 0.0350 

1953 00263 00370 00370 0037 1 00374 0.0378 00385 0.0338 O.D39:: 00398 00395 00404 1963 00404 

1964 0.0402 0.().l(l7 0.0411 0'1411 00399 0(:3yg 0040; 00402 C0399 0.03<\9 0.0439 (' 0403 '964 0 .0403 

1955 004"3 0041G 00414 0.0416 01)415 0~13 00416 0.04/J 0.04'29 00437 0.0444 00490 S6!i 00490 

1%5 () 0482 0 0">01 0041i 0.0-189 0 Ot\<.}6 OOolO 0.0525 O.G5b5 :!.0526 () 0519 005~'? 00-1(9 19bb n.o1tCJ 

195( 00459 0 04f0 00431 004bb \)IJilb~ O.Ob30 O.ObOB 0 0~<!8 0.053! 0 O~b:' O.O!JbG 0 Obi 1 19tif C.O!lU 

1958 00548 005-li'J 00563 005/7 0057-1 005'17 (J05'8 O.G52:3 0.0520 t.l0528 0051! 1 0 05% 1968 005% 

1969 0.0(.37 00651 0.0640 00636 006G6 00699 00593 oc-· C0799 ').0735 (l.Q751 0.::1829 1969 Q.Oi3£9 

1970 00820 00730 00724 00790 00778 c 0780 00757 O.C743 0.0707 00697 00591 00590 1970 00590 

197" 0 0570 O.O'i?o O.J493 00585 0 0')93 00bt:6 00653 O.C5d5 : .0591 0.05-!5 0.0543 00525 1S7' 8 (JS~') 

197:1 0055c 00563 03570 0.0577 0058!: 00587 nosqs o.nno'' Q.0513 0 06:>3 0.06?5 0.0585 )(j'i) C.0585 

19r:1 () 0641 OOb/1 O.DOf~~ O.Ob/1 OObfl 006H6 ()()(16 O.Oflb cwot4 o OCl r; 0.06/4 0.0679 191:-1 D.Ob"J 

1974 0.0687 0.0691 0.0751 0.0801 007813 00822 00838 O.C857 00797 00787 0.0743 0.0112 1974 :J.071:? 

1975 00730 00709 00731 00798 00 i49 0.0758 0.0782 O.C800 0.0815 00/36 00754 0 0719 197b 007'9 

1976 0.0743 0.0736 0:::1733 00719 00771 0074"1 00732 00697 00592 00667 0.0594 0.0500 1976 :10500 

1977 0 Ot)i3 00613 00bi3 00574 UOu/4 00662 O.Jbr;, OC08'i "0700 00i33 o· or 0 0751 19if 00151 

1978 00773 007l:H 00791 00300 0082C 0.0813 0 .08.':15 O.C833 0.0835 l) 0887 00882 OJ883 1978 :J.0883 

19(9 0.0!395 O.Q\l?H O.OYlH 0.0979 lJ0899 00861 0088/ o.n9a3 0.0951 0.111? 0.10:3:3 o1o:n 1(jil} o.1o:n 
1980 01093 0 1294 0 i285 0 '009 00903 009~ 0.09% 01133 0 1171 01144 01264 01245 1980 01245 

198' 01275 0.1371 0.1328 0.'427 0 138!i 0 14C4 0 1533 0 153b c 1525 01472 0.11' 0 .1396 198 013'16 

1982 01397 01385 0 141)6 0 '355 01343 0.1417 01315 01209 G.l144 01018 01020 00990 1982 il0990 

1983 010bf 0 10'0 0.1048 0.091.]( o w:)q 0 1()80 01108 011 {'::J 0.1108 01131 0.11:'1 0 '41 1G8:~ Q 1141 

1984 01137 0.1181 0.1219 0 251 0 13&3 01365 0 1274 0 1276 01242 0.1154 0.1121 0 1'0~ 1984 01104 

1985 01081 0 115? 01 i31 0.'084 00<)7·1 0096·1 0 1C:J2 O.O<l82 0.0973 ().0949 (.).0911 00855 1985 0.0855 

·ec.)£"'~1=~~..,; 1 dnnu:-)1 re1 urn 

20'1 t S~HI Y"a•b('Ok Appi?•ltl.X A 13 (38) 
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Appendix A- 13 
lntennrclia1e·1er11 Government Bonds Y•Pids 
I-ron 1 92b ll· ;101 o 

Year Jan Feb Mar 

1986 l) 0870 0.0815 0.074~1 

1<l8i 0 0685 00(18:i 0.0708 

1988 00782 0.0768 0.0807 

1939 0 ()8<}6 00027 OC;934 

1990 O.JS42 0.0855 0.0871 

1991 () 0//2 0 0/f-1 O.Ot83 

199/ 0.0683 0.069•) 0.0720 

1993 00588 0.0517 0.0549 

1994 005i5 00!)7!'; 00538 
1995 Cl.0754 0010~ OQ71T' 

1996 I) OE28 0()5·':.1 0051t; 

199! 0 Oh?<J oo&:N 0.05! I 
1998 00o4!J 0 t1~Jo~ 005b/ 

1999 00'167 00535 00526 
2000 00675 Ou5G') 00636 
200" 0~99 00482 00-171 

200:: 0045':1 0 044) 0 050.! 

2003 () 0310 00i7tl 00283 

2004 Q()31!J 0 ()/K);) 0.027f> 

2005 O.OS75 004{15 0.0421 

2006 00449 o 04oo 00481 
2007 00t.79 O.O<l-18 0.0451 

O:OU8 () 0301 OO."!Jt> 00245 

2009 00180 00202 00168 

2010 007<12 0.0731 0.0254 

2011 002'5 00229 00234 

2012 0.0~78 00093 0.0'09 

2013 OO::J94 OO:l83 0 C{l7g 

2014 0.0160 00 !>8 o.:r t'.J 

2015 (l 0125 00153 0.(1'40 

2016 001112 oo13a 00'26 

'Cor··,J::1~ 1 L'l1 d'llU3: reL1:n 

Apr Ma~ Jun Jul 

00l31 00816 0.0756 0 (J72$ 

0.0/% OOS71 008C6 o 'l81 a 
0.0836 0 087G 0 0839 0087' 
OOS% 0 OStiC 00791 0.0145 
00907 0086-! 00843 00819 

o.or rz 0 Olf2 0 Ol'l~i 001/R 

0.0111 00674 00647 00604 
005rl0 00551 0 0517 0.0525 
00570 00682 00699 00675 
00685 00606 00598 OCE15 
I) 0640 00663 00645 CJ.C554 
00b5b O.Ob;,c 006"'<) 0 O!lh'9 
u OlJb4 OO!J!>c 00551 O.Obbb 

00532 0.0516 00531 0.0594 

00657 00658 00626 ooo:t 
00504 oo:.Js 00510 oc.:04 
0.04li1 00443 QQ.;;.)~ 0 0358 
0.07fi5 00778 00?·10 O.C327 
O.O:ibO OOM8 0031·1 0.03f'2 

0.0392 003i7 00374 0 Ot.15 

00491 00502 u.osc& O.J4B7 
on~g oo.:S3 0 0-!90 0 C457 

U:J31b v034C 0.0330 ( ... /J:·? 
00206 0.0238 00259 0.:.1251 
0.07:)8 00?08 00184 n 0 1!:11 

0.0206 00172 00175 0.0134 

0.0084 00008 00074 0 ".C&8 
00067 0.010t. 0.0136 00133 
().()160 (101~ 001 '-/ O.t'll' 
0.0146 00147 00162 00154 

0.0130 om:n 0.0107. 0.0103 

A.Pp< 1d:r A B [:l<J) 

Aug Sep OC1 Nov Dec Year Jan-Dec 

0.0668 00718 00687 oob&9 0.06H5 1986 00fi85 

OctW1 0.0912 Q 01-l-11 O.OH·10 OOR37 lt:g; Q.O!>:i7 

OC895 :i0859 0.0837 0.0892 0.::19' 7 1988 ().0917 

O.Cil34 0.0833 ·JOlSn 00779 00794 1989 8079'• 

OC859 :.:0851 oos::o 0.0795 0.0770 i990 O.O?iO 

O.U3/ O.Oo93 OOhd 0.06!-l~i 0 059( 1<l9' a.oo9i 
00581 0.0547 a.OGOl 00(134 O.O&t I 1992 0.0511 

0.1.>186 0.0483 0.01\88 0.05'9 0.0522 199..3 0.0522 

OC6~n 0.07 30 00749 00778 00780 1994 :0780 

OC506 ')0~)1 0.0582. 0.0553 00533 10,95 0.05~8 

O.C670 ".0643 00>)07 o.os·;a 00c'6 IS<J5 805 b 

O.Co21 a.O->Dl O<nJfb O.ObHi 00!>/3 lq{Jf 0.0!:>/J 

O.C!JOJ o 043o 004311 004bl 0(14(>8 1\JY!J 004b!l 

0.!'5(1/ 0.0590 00601 006'9 006'15 l<t')Cl 0 05·15 

00501 oose9 0.0~-82 0.055' 00507 2000 ~.0507 

OC,I50 C.0399 00365 00-1'3 00442 2001 :0~42 

u .C3l5 :J 0~65 O.ot7C• o.onJ 002E1 2002 "0;5 

O.C33'i C.O?Gi no.~:r: 0.03 7 00797 /003 0 0/.G l 

0.03?'' 0.0326 oo:l1b O.lJ:ib(J () 0~{4 7 20ll4 D.o34f 

OC385 0.0422 ll.0<\46 0.0440 0:.1434 2005 Q.0434 

O.C4bt> ::W455 00452 0.0439 00465 2005 J046b 

0 C-1:0 :0413 00435 0.0333 0 3328 :!007 C.0328 

OC30J "0289 002b0 001£,1 0 'J1 2u :>ood :;.ouo 
0.0.:3-1 0.0222. 00219 0 0180 00242 2009 00242. 

O.Dl2'1 O.Gl15 ()0107. O.ll1211 001/0 7.010 0.01'10 

0.0091 0.0090 00090 00084 00074 201' 00074 

O.C05& 00056 0.0062 0.0052 O.Q05l ?.0 ) 0.0051 

OC152 CC12"' 00118 001 ~7 00"49 20'3 00149 

0.01!11 ::.01 fl 001:-i'i 0.0131 0.0 55 /0 4 0.01!>5 

0.0154 00134 0.0149 0.0152 0.0' 6<) 20'5 :J (116() 

O.C1?0 0.0116 0.0130 0.01 {9 00'85 /0 0 0.0185 
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Appendix A-14 
US 1 -eaSUIY 13 lis· Tolal4t!l.Jfi'S 

F•oM 1926 to 2015 

Year Jan Feb 
1976 0003<1 o oo:>; 
1927 0.0025 0.0026 
1928 OO:J25 OW33 
1929 O.OY-34 00036 
1930 o.oo- -1 OIXJ:lO 
1931 00015 0.00011 
1932 O.OC23 0.0073 
1933 o o::<)l ·OOJ03 
1934 o.o:os O.OXl.?. 
1935 0 OJ01 0 ()::JQ?. 

1935 0 ()~101 omm 
1931 1)0001 oooo:~ 

1938 00~0 00000 
19.39 ·00001 0.0001 
1940 OOJOO OOJOO 
194' "ao~m O.O'Xl1 
1942 () tr.l02 0 (XJ01 
l t)4J 0.0003 00003 
1944 0.0003 00003 
1945 OO:J03 00002 
1946 O.OJ03 0 {)J()3 
194( 00003 OOO'.J:l 

1948 ooou7 00007 
1949 OtKJlO () ()()()l) 

1950 00009 00009 
1951 o o:::n3 ()t):) 0 
195~ 000i5 000'2 
1953 oomr. 0 ()(11 4 

1954 0.03'1 00007 
1955 0.0008 00009 

·o.'lr"''P"'Unl~ nnt:J31 retul1'\ 

201 f SSBI Y!'a1b00k 

Mar 
0.3030 
0.:1()30 
OJ029 
00030: 
0003~ 

0.0013 
O.DD16 
0000~ 

O.COO:?. 
00001 
0000? 
0.0001 

·0 0001 
-0.0001 
ooooc 
0.0001 
0.0001 
o.ooo:; 
00002 
00002 
O.Q003 
00003 
00009 
0.0010 
00010 
0.0011 
00011 
OQ018 
0.0008 
0.0010 

Apr May Jun Jul 

0.003<1 00001 ooo:~s orxm 
00025 0003C OOC26 OOC30 
00022 0003L OOC31 O.OC32 
0.0036 00044 oo:::5L 00033 
0.0071 OOO?b OOD:'i 0 JC~O 
0.0008 00009 00008 0 OC05 
0.0011 00006 OOOC2 O.JC03 
0 0010 0•)(•()4 oooc~ OCC02 
00001 00001 0 0\_"C' OOCOi 
00001 00001 0 OC\:1 OOC01 
0.0007 0000) (l 0003 O.OCOl 
00003 OOOOb 00003 0.0003 
00001 ooooc 00000 ·0.0001 
0.0000 00001 OOQC1 occoo 
OOOOCt -0 0CoC2 oo:-co O.OCDi 
0.0001 0.000'.! oooco OOC03 
0.0001 0000:1 OOJ02 O.OC03 
0.0003 ooom 0 OOO:i D oco:~ 
00003 0000:3 OOOC3 0 OC03 
00003 0.0003 0.0002 0.0003 
00003 00003 0 01..\:3 00003 
00003 0000'! 00<!03 0.0033 

00008 00008 OOOC9 o.ocos 
00009 00010 00010 0.0009 
00009 00010 00010 O.OClO 
00013 0()1)12 00012 OOC13 
00012 00013 00015 O.CC15 
o001o 0001/ 0.0018 0 ;).;] ~ 

00009 00005 00006 00005 
00010 00014 00010 00010 

Aug Sep Oct Nov Oec Year Jan- Dec 
. 

ocon; C0023 0003?. 0.003' o.uo2s 1'37b 0.03!l 

OC02S ooo:1 o.oo::s 0.002' O.J022 19~7 0.031:: 

O.C032 ::.0027 00041 OOQ3R 0 Y'.Al5 lS28 J.0356 

OC040 CO(J35 0.0046 0.003'f O.J037 1 929 0.0475 

O.OOOY :1.002;: oom9 000' 3 00014 1g:m Q.0?41 

0.0003 0.0003 0.0010 0.001"1 0.0012 193 i ~.01 or 
OC003 0.0003 0.000.2 0.0302 0.0001 193.2 0.0096 

O.C003 oooo:: 00001 0 Q-302 00002 1933 00030 

iJCOOl "'0001 o.oo:r o.oo:r 0.0001 1<334 ~0016 

O.COOl C u001 0.0001 0.000? 00001 193G OOOli 

O.GOO? ().0001 lJOOO:? O.OOll ' 0.0000 1436 O.OOJg 

O.COO/ C1.0004 0000:' 0000?. () 0000 1<J~H 00031 

O.COOO ::..0002 0000' -o OOllo 0 0000 1~38 -0000? 

·OC001 C0001 O.OOCIO 0.0000 00000 1939 00002 

·O.COOI :iOOCI() ·00000 00000 oo::oo 'S40 :)0000 

OCOOl 0.0001 0.0000 O.OOJIJ 00001 <?4 ' OOO''lf> 

O.UOO:> D.0003 0.0003 000:13 0.0\103 1<}-1). 000?7 

o.cooa ooooa OOOD3 o.ootn 00003 1943 Q.()O:lt> 

OC003 Q0002 <10003 0.0003 (1 0002 1<344 00033 

O.COOJ 0.0003 00003 0000:£ 00003 1945 00033 

OC003 G0003 0.0003 O.OOJ3 0.000.3 1946 00035 

O.CO(JJ \)~) 0 00:.16 Q".::L~6 00008 '941 aoo:,o 
O.C009 0.0004 0000<1 OOOJ-1 0 OOCYI 1948 Q0081 

O.C0f}(1 fJ.0009 () ()()(J~i O.Otl08 0.0009 1949 O.Dl10 

0.0010 0.0010 0 00!2 000' 1 000' 1 1950 00120 

OC013 0.001'2 O.OQ16 0.00' . 000'2 1q5 C.Ul49 

O.C015 00016 0001.1 OOOi O 00Ql6 1952 G0166 

OCO tl C.OO tl 00013 0.0008 000' ;~ '953 :una; 
ocoos 00009 o.oc.m 0.0006 00008 19'14 00086 

0.0016 0.0016 00018 0.0017 00018 1{)65 0.()157 

Append'" A 14 (40) 
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Appendix A-14 
U.S I rea~wy 13111'>: Total ~et .. ltns 

F·on 1926 to 2015 

Year Jan Feb 
19S6 oo:m 0.00"9 
1957 o.o:m 0.0024 

1958 00028 OW2 
1959 0.0021 000 9 
190() O.!KJ:;a 000/~J 

1961 O.DO 9 0.0014 

1962 0.002·1 00020 

1953 00:)25 00023 
1954 O.O::l30 0.0026 

1965 0 OJ28 OOJ30 
1966 0 0'13f! oocn~ 

19bi I) 0043 0003ll 
1968 00()40 00039 
1969 0.0:)53 00046 
1970 00260 00062 
1971 00038 O.OJ3J 
1972 () 0029 0 GCJ?5 
19{3 OOD44 tl.0042 

1974 o no63 (I 0058 

1975 00058 00043 
1976 0.0047 00034 
191< 00:)36 OOOJ!> 
1978 OO::J.49 0004n 

19/9 0.00/t o.oor:~ 

1980 00080 00089 
198' 0.0104 00 07 
1982 00080 00092 

1983 00:169 O<Xl6? 
1984 0.0076 0.0071 

1985 0.0:165 0.0058 

·c..or~''-'ri\Jn:1.-mnu:l r~~..,l'n 

Mar 
00015 
0.0023 
00009 
O.C;Q22 
00035 
0.0020 
0.0020 
0 0023 
0.0031 

00036 
OJ035 
00039 
00038 
00046 
0005'7 
0.0030 
o.oo:n 
00046 
0.0056 
00041 
0.0040 
00038 
00053 
0.0081 
001 .21 
0.0'21 
00098 
OJOo3 
0.0073 
0.006? 

Apr May Jun Jut 
00019 0.0023 OO:l20 ooon 
00025 00025 00024 OOC30 
oooos 00011 0 OC!C3 OOC07 

0.0020 00022 00025 00i''25 

0.001<) 0007l 000:'4 0()!'11 

00017 000 18 00020 00018 

00022 00021 00020 OOC2'i 
OOOZ~· OOOZ4 00::123 O.OC27 
00020 00026 00030 00030 
00031 00031 0 0035 O.OC31 
0.00::11\ 0001\1 () 0038 0.:101'> 
0.0032 0 003'i uou:u 0003? 
OOOJ13 0001\5 0.0013 0.00'18 
0.0053 00048 00051 0 OC53 
00050 00053 oo:::::e O.OC52 
0{)1)28 00029 0 00~7 t.) 0C4(J 

000/t) 0003G 00029 f1lY:a1 
0.00~)2 000b1 00051 () Ollb4 

00075 0 0075 00060 OOG70 
00044 0004.4 00~1 O.lXAB 

OOO<~Z 00037 OOC-43 OQC47 

00038 ooo:<i 000-'0 00(42 
00054 0.0051 0.0054 O.OCSo 
00080 ll0082 0 ('.1{)81 O.OOti 
001:Z6 00081 0.0061 0.0053 

0.0108 00115 00135 l) "124 
00113 00105. 0.0090 00105 
Qi)0(1 Q()()l)q 0006' OOC74 
0.0081 00078 00075 OOC82 
0.007? OOOo6 00055 0.0052 

App.-nd v A 14 l41) 

Aug Sep Oct Nov Dec Year Jan- Dec 

O.COl t 00012 J0075 0.00~'0 00024 l'l5b D.0?·1b 

o.co:s 0.0016 0.0029 0.0028 0.0024 1957 :>.0314 

O.C00.1 ~.0019 OOOHl 00011 00022 1958 00154 

;) COl~ Q0031 0.0030 0.0026 0.0034 i959 30295 

o.cm r 0.0016 0 00?7 O.Lvl :l O.OOi l1 1%:J 0.0:>6b 

O.C014 00017 0.0(119 0.0015 0.0019 1961 0.0213 

O.W23 0.0021 0.0026 0.0020 0.0023 1962 0.0273 

O.C025 0.0027 00029 00027 00029 19()3 003"2 

O.CD28 ::oo::s 0.0029 0.002<) (: :)()31 1964 ~0354 

O.C03J .0031 0003" I)(Yj35 00033 1965 :J 03'13 

0.00-11 O.OO'tO 0 ()().15 0.(){)-10 OJ:J40 1Qbb O.lM/6 

0.0031 0.0032 00039 0.003(> 00033 19(,/ 0.04)1 

0.001'£ 0.00·13 000•11\ 00042 0 00·13 JC:l68 00521 

00050 :)0062 0.0060 0.005.2 O.J06<1 1969 :J.0658 

O.C053 :).005-1 00045 00046 00042 1970 00552 

tlC047 ,)0037 0.0037 00037 00037 '971 ::04Jq 

O.CO/'l 0.0034 0.004(} 00037 00037 'qn :-i.038·1 

0.00(0 0.00b8 lJOObh D.OOhfl 00054 19 r:-1 U.Obt)J 

0 C060 0.0081 0.005" 0.0054 (1Q070 1g74 00800 

O.C04B 0.0053 00056 00041 00048 1975 0.0580 

OC04~ 00044 O.OCI41 0.0040 0.0040 1976 0.0508 

O.C044 ~.0043 0 ()().dq OOCoO 0004Q 19il J05'2 

O.CO!i6 0006:>. 00068 00070 00078 1G78 Cl.0718 

O.OCl(f 0.0083 O.OOHi 0.009l) 00095 1CJil) 0.1038 

0.005·1 0.0075 00095 00096 00131 1980 0 .1124 

00128 0.0124 0012' 0.0107 0.0087 1981 0 i471 

0.0076 00051 00059 00003 00067 '982 0 105~ 

O.C0£6 O.OOil> ~lOOfb o.ooro o.:n:J l<ilfi :J.OS~O 

0.0083 0.0086 0.0100 0.0073 0.0064 1984 0 (1<)85 

0.0055 0.0060 00065 0.0061 0.0065 1985 0.077/ 
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Appendix A-14 
U S. I rei!SUry Brlls. T otaiHeturns 
1-ron 19:161•.- 201o 

Year Jan Feb 

1986 lJ ODSG o oos:J 
193f OOD-1? ooo-n 
198S 0.0:)29 (I 0046 
1989 OO:J55 0~')61 

1990 00057 00057 
1991 OO:Jb~ 00048 
1992 0.0034 000/8 
1993 0.0:!23 0.002~ 

1994 00825 00021 
1995 00~2 (tJ)040 

1996 I) OJ43 OO:JJ9 
1991 0 tYWJ oooaq 
1998 00043 00039 
1999 OO:J35 00035 
2000 00~1 0.0043 
200' 00:!54 00038 
2002 0.0:1" 4 0 1))1 J 
2003 000'0 O.OJ09 
2004 o o~m r O.OOOf: 
2005 (1 0016 (l 0016 
2006 tJ0035 00034 
2007 00::!44 00038 
2008 000?1 00013 
2009 OOJOO 00001 
2010 oo:Joo 00000 
2011 0 0001 00001 
2012 0 0:100 00000 
2013 00800 00000 
?014 orooo 0 ().')()() 

2015 00000 0.0000 
2016 0 0001 O.CJOO? 

"Co1 ·1._:~1..tnlt ,lf'rtJal ret.Jr'·l 

201 f SBHI Y.;-arbook 

Mar 
00060 
0.004/ 
0.\104A 
00067 
00064 
0.00~ 

0.003.1 
0.0025 
0002"" 
0.2046 
00039 
0.0043 
00039 
00043 
0.0047 
0Cv42 
0.0013 
0.0010 
0.0009 
0.0021 
0 C.031 
OQ043 
00011 
00002 
0.0001 
00001 
00000 
00000 
o.aooo 
0.0000 
0000/ 

Apr May Jun Jul 

00052 0004<J 0.()057 0.0057 
0.004,1 00038 00018 OGC-15 
0.0046 00051 OOC~9 DOCS' 
OQClt)i' 0.007<) 0007' OCDn 
00069 00068 00063 oocos 
OOO!'>a 00041 0004? Oil'l49 

0.0032 00028 0003:! 00031 
0.00?4 00022 0002~ 000~4 

000~7 00032 0 D:)31 00028 
00045 0005! oo::.n OOC45 
00046 00047 00::.!0 OXA5 
00043 0 ()().11) ooa:~: 000t13 
00043 \) 004(' 0 0;)41 0.0040 
0 0037 00034 (l 00-10 0 fX..28 
0.0046 0005C 00040 OOC48 
00039 0 0032 OOC28 o.oc::o 
0.0015 0001~ OOC13 OCC15 
00010 OOOOC) 00010 O.OC07 
0.0006 OOOOn 0 OOC8 0.0010 
0.0021 00024 00023 00024 

00036 00043 0.0040 o.cc~ 

0.00.:14 00041 OOC40 ooc.:o 
0.0018 00018 0.001 i Olh!) 

00001 ooooc 00001 0.0001 
0.0001 UOOOl 00001 00001 
00000 0.0000 00000 00000 
00000 00001 00000 0 ''COO 
00000 00000 oooco o.ocoo 
0.0000 uoooc ooc.co 0.0000 
00000 00000 oooco 00000 
0.0001 00001 00302 O.OC02 

Aug Sep Oct Nov Dec Year Jan-Dec 

O.C046 0.0045 00046 0.0039 00049 19815 0.051() 

0.(:01\ ( 0.0045 OOflofl 0.0035 00039 1gsr Q.O'i·1 i 

O.C059 00062 0.006' 0.0057 0.0063 1988 :).0535 

Ot:074 :;oo&o OOOOR 00069 00061 1£89 Q0837 

00066 00060 ::.1.0068 0.0057 O.J050 1990 00781 

O.C04f> 0.0046 0 004~ O.OU'1tJ oooaa 1g9J 0 05b0 

ooon; 0.0026 oocm 0.0023 0.0028 '1992 0.0351 

0.0025 :1.0026 0.0022 0.0025 O.OJ23 199.3 0.02.90 

0.0037 0.0037 00038 00037 OOJ44 '994 00390 

uC047 0.0043 .,,0(1.17 0.0042 0.0049 i995 :;0560 

O.C041 0.004£ 00042 0Qo:J41 00046 1995 S0511 

0.0041 0.004.:1 tl OO·l? o.o:n9 () 0048 ]<.;(Ji :.J.o!'>:!o 

0.0043 (.)0046 0 003.' 0.0031 00038 199H D.04tlb 

O.C039 0.0039 0 0039 00036 00044 1C<)Q Q.0-16B 

ocoso !:0051 O.OOGo 0.0051 (:J050 2000 00589 

O.C03i 0.0028 00022 OOT'i oo:rs 200" OO~B3 

00014 2.00~.! O\Xr14 0.00 ? O.OOi I ?00? 00165 

O.C007 Q.OODS 0.0\JGt 0.0007 00008 2003 0.0102 

0.0011 0.0011 ll 0011 0.00 b OCJO'b 20lM Q.Ql tO 

00030 0.0029 \10(127 00031 00032 2005 00298 

0.0042 0.0041 0 OtJ41 OOIJ42 00040 2006 004!30 

OCQ42 ~0032 0.0032 0.0.034 0.0027 ~007 00466 

O.G013 (1 001:> () 0008 00003 00000 2008 0.011.>0 

O.CO(ll 0.0001 0000\.1 OOOJO 00001 2009 QOOlO 

0.0001 0.0001 oorxr o.noo (1.0001 2010 0.001/ 

0.0001 0.0000 00000 00000 00000 2011 00004 

O.C001 C0001 DtJOO 0.0001 0.0001 2012 3.0006 

O.COOO 0 0\.,1()0 00000 00000 00000 2013 00002 

O.COOtl coooo U O<KlO o o;mo 0.0<.)00 ?014 :.!.0007 

0.0000 00000 O.OcYJO 0.0000 00001 2015 00002 

0.000/ 0.0002 \).0002 00001 0.0003 /016 0.0070 

Appe'l1iK A 14 {4Z) 
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Appendix A- 15 
ln'lalion 
F~om 1926 to 2015 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan- Dec 

1Cl26 oo:oo -0 0'13' -oJO~o O.OQC\•1 .(_'0056 000/5 -OOC94 ·OC{)t;t ooo:,r 00035 0.0038 () \)(){)() 1925 "0149 

19~7 -0.0~76 "0.0076 -0.0058 O.Ol,"CJQ 000"'7 OC"'i95 -00190 -ocoss 00058 0.0058 --D.D019 -0.00'9 '927 o o:oe 
1928 -0 OJ'9 -00097 00000 000~0 00038 -0 0078 oocoo O.C020 0.0078 -u oo19 -o o::n9 -00:139 ~923 -:)0091 

1929 -0.00"9 0.1)020 O.:J039 -0 .0039 00059 0 (()39 OOC98 I) 0039 ,JQ019 OOOJO -0.0019 00058 1929 00020 

19:10 -o.oa:~q 0003Cl -(JO()')<) 0.0059 -0 00:>9 · 0 00!:9 ·00139 flCObO 0.0061 ·0 OObO -0.0:181 · 00143 19:10 0060:-l 

1931 0.0145 0.0147 0.00li4 0 .0064 0.0108 OOIC9 -0002? tJ.con 00044 0.006i" 0.01 12 0.0091 1<:131 00%2 

1932 -0.0206 -0.0140 -00t)11 -0 0071 -00111-1 -0 0073 O.GOOO -0.012.3 -0.0050 -0.0075 -0.0.)50 -O.Oi 01 193.2 ·0.1030 

1933 00153 00'55 -00079 -00027 00027 001C6 00289 0.0102 00000 OOOOJ 00000 ·00051 ~933 00051 

1934 oms1 0.0076 0 .0000 -00025 0002: 00025 oocoo O.C025 G.0150 -0.0074 -0.C:{J25 -01025 1934 00203 

1935 00149 0 ~)()74 00024 00098 00048 0 OIJ24 O.OC49 o.cooo C/.0049 OOOOD o o-:w~ OOG.?-' :935 [)0299 

19'~6 00~) -O.:.Xl-18 · 0.00.19 00000 oooo.; 0 (}.1~8 O.OC48 o.co•! ::wo:t-1 -000='.-1 0.0000 0.!1000 ,c~ .. ·---0 00171 

193,. OOJI~ 0 (';J24 OOOfl IJ004? 0004{ 00'123 0.0046 O.C02J (l_()()Q7 ·0 004ti -0J)(Jb9 ·00023 193/ :J03'0 

19~-l8 -COBQ -0 0Cl91 00000 00047 -0 0011'1 00000 0.0024 ·O.C021 00000 -'.) 004 7 -0002-1 0002-1 1938 ·:1027!:\ 

1939 -0.0048 00048 -0.0024 ·0.0024 00000 oooco oocoo I) 0000 00193 ·0 .0047 0.0000 · 0.0048 1939 00048 

1940 -0 0021 00072 ·00024 0.0000 000:24 00024 -0.0C24 · O.C024 0.0024 00000 00000 000118 1940 00096 

1<-)4 1 0.0000 0.0000 0.0047 0.00(;<1 OOirfC 00186 OGC45 OCCN' 00180 0.01 0 0.0087 0.00?2 194 "0'-172 

19-1? 0 .0130 OOJS5 0')';)7 o.ooo3 () 0101 OOC/1 O.Cf:-11 O.C{loi 0.0020 GOHH 0.0050 oooso 1')4) cm;g 
1943 oo::oo OOJ!O 001~ 0011 r iJ OO f l ·00::19 · 0 :X.i5 -o.co3a !:.0039 D0038 -o~:n q () 001 9 1943 U.031o 

194<1 -G.O:li Cl -000"9 00000 00058 00038 0 (()19 oo.-:5'"' OC03S 80000 o.rooc 0.\K)JO 0.0038 1944 00211 

1945 OOJOO 000 9 00000 00019 00075 00093 0.00113 O.COOO 0.0037 00000 0.0037 00037 1S45 00;(25 

1946 00000 0.01..'137 0.0074 0.0055 00055 001C9 00590 00220 00116 0.0196 0.0240 0 .0078 1946 0.1816 

194: ooaoo 0 0() 6 00218 00000 -000:30 0 001(> 0.0091 O.C10b 0.023H 00000 0.0058 0 .013() 194( 0.0901 

19-18 0011~ -0 0085 -0 0028 00142 O.OOlC 000'10 0.0125 O.COtll 0.0000 -) QQ;ll -0 0068 -00069 1948 00271 

19·19 -0.00 ·1 0 [)" 1 010?8 0.0014 -UOOI-1 00:114 -o.oo ro (l.C{l28 0.00-1~' 000~6 0.00 4 · 000~6 1949 00180 

1950 ·00042 00028 0004:;\ 00014 00042 000~6 O.OC9e O.COS3 0.0069 00055 0004 1 00135 1950 00579 

1951 OOJbl) o.o' ·a 0.0039 0.0013 0.0039 00013 O.OC13 JCOOO :J.0064 ~J.005 i 0.0051 O:J038 '95 ~t.U5Si" 

1952 0 O:JOO 0 ()J63 00000 00038 00013 00025 O.OC'o O.C013 -000' 2 00013 00000 ooo·2 i952 OQrJ8S 

1953 -O(Yl/!1 -000!10 oocm, 00013 0002!! 00038 O.XI~ O.C02b 0001? OOO:?o -o.u03t 0.00 2 1003 G.OOf>2 

1954 0.0025 -().()()' 2 -0.0012 -0(1025 00037 00812 00000 -OC012 -0 002.5 -0.0025 0.00' 2 -0.0025 1954 -0.0050 

1C)55 00000 0.0000 0.0000 0.0000 o OOOG oooco o.oo:rr -O.G025 0.0037 0.0000 0.00'? -0.0025 1955 0.0037 

·rA.'~npourrJ annLI31 re-t J'Ti 
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Appendix A- 15 
111flaton 
From 1926 to 2CJ6 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan- Dec 

1q'i6 -0 0'" ') 00000 0 :xJ1 ') () 001? 0 005C C OOb:> 0 '1Ci·1 Qf:Ql ? :1.1101') J(l(!O' O.JOOO OOO"t\ 1956 '10/81'> 

1957 00:>"2 0.0036 0.0024 0.0036 0002~ OCoC60 occ..r OC0l2 :::.0012 :J.OOJO 0.0035 00001) 1957 ~.030:! 

1958 OOJ59 0 ()"' 2 0 0070 00023 OOOQ 00Cl12 o.o-.: L:. -O.C012. 00000 OOOOJ oocr2 ·OJ0' 2 1 958 0.01?6 

1959 O.O::t' 2 000: 2 00000 00011 00012 000<16 000~3 00011 000.34 0.0034 O.OOJO 0.0000 '959 00150 

1%0 -o o:r 1 o (Xr 1 onooo O.OO~f 0 OOo:l 0 00:':) o ar:co ounoo (1.0011 OOOt\5 0.00 () 0000 19bJ 00148 

1961 0 0800 0.0000 0.0000 0.0000 00000 00011 O'k'":t15 0 COil 0002? IJOOOO 0.0000 0.0000 196' 0.0067 

1962 0 OOOl) 0 01.)2:?. 0 .0022 0.0022 00000 OOOLO 0.011..;2 0.(..000 0.0055 -0.001 1 0.0000 -0.00 11 i962 0.0122 

19G3 000"1 000'1 00011 00000 ooooc 000~ 0.0Ct4 0000') 00000 00011 OOJ"' 00022 1963 ')0165 

1904 OO:Ji 1 -0 00'1 00011 00011 OOOOG oc·-:22 ooc:? -OC011 C0022 o.oo· ; O.OOT 0 .0011 1964 :i0119 

19o5 0 o:oo OifJOO 00011 00032 00021 OOO!:J O.OCll O.COt.l 0.002.1 ooon 0.002 0 0032. 1965 0 0 192 

1%b OOJOO 0()'J63 ooo:n 0.00.-:? OOOJC 00031 O.OG31 O.C0:'>1 ~00:10 00011 O.OOQO 0.0010 1S05 :w:m. 
19br' o o~;oo O!Xl 0 u 0020 0 0020 00030 OOC30 O.OC!.O 0 (;030 ~·oo··o 00030 00030 O.DlHO 1%/ 0 JJL)4 

1958 00839 00029 000-19 0.0029 00(12') (10058 OQC.1B O.C029 00029 0 0057 00038 00028 1968 00472 

1969 0.0028 0.0037 0.0084 00065 00028 00064 0 OC45 00045 00045 0.0036 0.0054 0.0062 1969 0.0611 

1970 0 0035 00053 00053 0.0061 0.0043 00052 0.0034 O.C017 0.0051 0005' 00034 00051 1970 ~0549 

1971 oo~.Qtl 0.00"7 0.00341 0.0033 0005C 000~·8 0 QC25 O.C025 00008 ]00 16 0.00 6 (l 0041 1S71 (' 0336 

1972 00308 ()1)(}1() 0.0016 0.0024 00032 0 0024 O.CC~O O.COH> 0.0040 oom; 00024 0.0032 1;.)72 :1.0341 

19;3 00:131 0 lX) '0 (!009:\ 0.00b9 00061 tJ OCE:~ o:~:m !1.01 8 1 0.0030 11008' o.O<rt:i 0005') 19o'3 0.0380 

1974 0.0387 00":29 OOi 13 0.0056 0 0111 0 (l('f35 0 :r .. s 001Z8 Q0120 0.008& 0.0035 (•0071 1974 0 .'220 

1975 OO:J45 o cmo tJ 0038 00051 0.0044 00082 0.0106 O.C03' 0.0049 oooo· 0006 00042 1975 0 0 1()1 

1976 0.0024 00024 O.J024 ooot.:: 00059 00053 00059 OC047 00041 0.004' 0.0029 00029 1976 00481 

19' r OOJbl 00103 00062 () 0019 OOOf.>b 0006b 0.0044 O.C03!3 0.003H ooou 00049 OOOJ8 19i7 0.05{ i 

1978 o o:J51 00069 00069 oooqo 0009<) 00103 0.0072 0005i 00071 00080 00055 00055 1978 0 .0903 

19 rg O.OOl·!tl 0 .0', ( 0009/ 0.011b () 01 ~~~ 00i.l93 O.OBO O.C101 8.010•1 00090 O.OtN3 0 Cl1 Ob 19 lq an.31 

1980 0 0141\ 00'37 001 44 00113 0.0099 00110 0.0C{)8 O.C065 :.009~ 00087 0009' 00086 1S8J 01240 

198' 00~1 0.0 04 0.0072 0 .()0(14 0008? 00086 00114 OC07f DO J1 QO~t:~i OJ0:>9 0.0029 1 98 t 08<14 

1982 OO::J3G 00032 -00011 00042 00098 00122 0.0055 O.C021 vOOP 00027 -0 OOi 7 -00f'141 1982 00387 

1983 O.!X,:'4 0.0:103 o.ooor 000t2 ooo:~ 00024 O.OC10 O.C033 C.00:-.0 o.oo~r 000 I O.dO 3 1983 \1.0380 

1984 0.0056 0.0046 0.0023 0.0049 00029 00032 0 0032 00042 0.0048 0.00:>5 00000 0.00(16 1984 0.0395 

1985 o.o~r g 00041 0.00·1'1 0004 1 0003/ 0 00:11 0.0010 O.C0/.2 0.0031 00031 0.003-1 0.00/5 i985 0.0377 

"(:0J""'Ir;J'lc.A1d dnn:J3' ret ;ar 1 

20 1 r SB81 Yeartoo~ A:lpe'1<1 >< A· 15 {44) 
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Appendix A-15 
lnflat:on 
Frorn 1 Q2('. lL• 1016 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan-Dec 

1986 l) QQ31 00021 0.0046 tl002 1 oooa1 00049 O.OC03 0.0018 0.0049 0 Oll09 ooooq OOOOCI 1906 0 01 '13 

1987 00060 0.()()39 00045 00054 ooo:~ 00041 OD0/1 O.C0~6 0.0050 ~) 00~<1 0.001'1 ·0.0003 1<.lfH '10-1-11 

1988 0.0026 0.0026 00{)43 ooos:: 00034 OOC43 OOC42 O.C042 0.0067 3.0033 o.O()Oe 0.0017 1988 :.0442 

1989 00:150 00341 0.)056 00065 000$7 OOC24 O.GC24 O.C-Ql6 00032 0 ()(Yl3 00021 00016 1989 80465 

1990 0.0103 0.0047 00055 0.0016 00023 00054 00038 OC092 JQ084 0.0060 0.0022 0.0000 1990 0.06'1 

1991 () 08(:)0 0 (}J 5 0.0015 !)0015 0 003G 00029 0~015 ll.C0?.9 0.(}044 0 00 b 0.0029 0000( 1<Jq1 0.0306 

1992 0.0') 15 0.003& 0.0051 0.0014 00014 00036 ooo::1 o.co:w 0.0028 00035 0.001 4 0.0007 1992 0.0?90 

1993 0 03·19 0.0035 O.Q035 00028 00011 OOQ14 oocoo 0.0028 ').0021 0.00·1 0.0007 0.0000 1<3CJ3 0.0275 

1994 oo:m 00:134 0003<: 00014 00007 00034 00027 O.C040 00027 00007 ooo;3 0 00.)0 1994 00267 

1995 O.:xl40 0.0040 C..Q033 000.">3 ooo;;c 0(•:20 OOGOO 00026 0.0020 0.0033 -o.oo:n -0 ')()(\~ 1995 ~.025~ 

1996 OOJ59 0 (YJJ1 0.0052 00039 00019 OOCC& ooc1q O.COl':! G.0032 OOtJJ:. 00019 00000 199G 0.03J2 

199f no:x~'l 0.0031 00025 00013 -0 0006 OOG12 00012 O.COlt) 0.00?5 OOO:?S -O.tJOOo o.o<r2 1'-l(ji i1.01 ro 
1998 I) 00 g 000' 9 0.0019 0 0018 00011~ U0012 0.0012 0.0011' 0.001/ 000/•1 oo:)Oll 0 1)006 199H 0.01b1 

1999 00021 0 0(]12 00030 00073 0 000() 0 lY'vCO 0 1)C30 O.C02·1 00048 0001B 00006 00000 19<)9 0.0268 

2000 0.0030 0.0059 O.J082 0.0006 00012 0005! OOC23 0 cooo 00052 0.0017 0.0016 ·0.0006 2000 :10339 

200' 00:::63 00340 00023 00040 00045 OOC17 ·O.OC28 o.cooo J.0045 ·00034 -OOJ ., -00039 200i 00155 

2002 00:'·23 CHX4') 0.0056 0.0056 ooooc OOOC6 OOCll OCOJ'J 00017 0.0(!17 O.Q-JC~J (JJ(l2l 2002 ~. 0238 

2003 O.OJ-1·1 0007/ OOt)cO ·0.00?2 -00016 00011 O . .JC:ll O.C03S C.0033 -0001 ' -0.00?7 -o o~r 1 2003 00188 

2004 0 CXl-19 O.CXlS4 0.0064 () 00:1:? O.ll%lJ 0.003~ · 0 001\) 0.000!'> 0.0021 o oos·, 0.000!1 ·00[)3 ( 2004 o.<mo 
2005 0.0021 0.0058 0.0078 0.0067 -0 00 10 ooocs 0 0045 OC051 00122 '10020 -00080 -00040 2005 0.0342 

2006 OOJ76 00020 00055 0.0005 00050 0.0020 O:JC30 O.C0£0 0.0049 J0054 O.OIJ ' 5 000'5 2006 00254 

2007 0.0031 00054 00091 0 .0065 00061 OO:J19 ·0 OC03 -00018 :J0028 O.OQ2j 0.0059 ·0.0007 2007 0.0408 

2008 0 OJt>O 0 (~079 00087 00061 0008-1 O.OlC1 O.OC53 -O.C040 ~ 00'4 ·0010' ·00197. ·00'03 ?.008 J QlJJ() 

2009 00141 00050 00024 0 0025 0.002') O.Q-J36 -O.OC1 b 00022 0.0006 00010 000\)7 ·000'8 2009 00272 

2010 oo:B-1 () 0007 0.004 1 0.001 1 00008 00010 OJJOO? O.C014 0.0006 !l OOll 0.0004 0.001 ( 7010 00150 

20 11 0 0048 00049 0 0098 0.0064 00047 -0.001 1 0.0009 O.C028 0.001 5 00021 -00008 ·00025 201 0.0296 

2012 0.0J44 00:)44 0.0076 0.0030 00011 00015 OOC1 5 O.C056 0.0045 0.0004 -o.0047 0.0027 20'2 J.0174 

20:3 OOJ30 00082 I) G{l26 -00010 00018 O.OC24 O.::lC04 O.C012 00012 ·00026 -00020 -00001 2013 :001'51 

20'4 O.OJ3f 00:131 0.0064 0.0033 000:1!J 00v19 0 00'0-1 -OCOl/ 0.0008 -•.J oo:·:, -O.O:Jt>4 O.JO!>f )014 "'.00 6 

2015 ·0.0347 0.0043 0.0060 0.0020 00051 00035 00001 -O.C014 -0.0016 -0.0004 -0.0021 -0.0034 2015 00073 

201 6 0 0317 0.0008 0.00·13 0.0047 0.00-1C 00033 -0.0016 o.cooq 0.00?4 lHl012 -0.00' 6 0.0003 7016 0.0?01 

·eorr.rlJ 1 ·tnnu:J reiJin 
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Appendix A-16 
uS r easury B:lls 1'10ahon-AdrusterJ I otal '"ieh.uns 

From 1926 to 201 b 

Year Jan Feb Mar Apr 

1t)/6 0 0~)3!1 0006<1 00086 -00059 

1927 0.0101 0.0'03 0.0088 0 .0025 

1928 00045 00'31 00029 00003 

1929 0.0054 00055 00074 0007'5 

1930 o.naoa 0.0069 0009-1 -0.00:>8 

1931 0.0162 0.0153 o.oon 0.0072 

1932 0.023-1 0.0"66 0.006·1 0.0083 

1933 I) 0157 oo·5s 00084 00036 

1934 -0.0046 -0.0073 0.0002 00026 

1935 00146 00071 1)0026 00095 

1\'l% 00<101 000~0 OOOS1 0000? 
193·· OOJ!O -0 0022 ·0 0069 0.0043 

1938 001•11 OOJ95 ·00001 -000116 

1939 O.O:M .. 0.0049 00023 0002J 

1940 OOJ24 00071 00024 00000 

'1941 0.0001 0.000'1 00046 0.01)04 

19·17 -() 01 ?ll -0 OJS3 ·0 f) ?4 ·O.OOb'l. 

1943 00003 o:xr 1 ·OJ ~2 ·0.011? 

19·14 0.0::22 00022 0.000~ ·00055 

194b 0000:! 00021 0 0002 00016 

194G 0.0~3 0.0040 0.0070 -0.0052 

194. OtXXJ3 OCOY8 ·00210 00003 

19'18 -0 OlO':i 00v'Xl3 00037 -00132 

19·1'l 0.00:!3 0.0121 00018 ·0.0005 

1950 OO:J52 00037 00033 00006 

1951 0.014? 0.0:07 0.0028 0.0000 

1952 oo:r5 00075 00011 -00026 

l%3 00041 000!)4 O:JOO/ 0.0004 

1954 ·0.00 4 0.()()'9 0.0020 0.0034 

1ll!i5 o.o:los 0.0009 00010 0.001 0 

·(;(·w~~~'t. ·1rl d!'J1U:J rt"U 

20 I f SKI31 Yea. book 

May Jun Jul 
0.005 ( 00110 0.0118 

·00047 -00069 00224 
-0.0026 0.0110 0 (."C32 
00015 00~13 ·OOC54 
0008., OOJ8i 00101 
OOllB 0011 8 00028 
00152 0007h OCCC3 

·0 00~2 -001C3 00279 
-0002t -00024 OOCC' 
0 OO~.>C 0002& o.oc~o 

00007 ·0 009·1 -000>11 
-0 004C -00020 .. o.JC;L3 

000-18 oocr.o ·O.CD!·I 

00001 00001 oocoo 
-0 oo::s -00023 O.OC25 

·OOOGq () 018:-. UOO•P 
-00100 -0 0018 -O.OG38 
·000/J 000?:· OC\:SO 
-0003F. -0 OGlf ·0 OQS4 

00072 00090 O.OC15 

-00051 ·00105 -0 05&4 

00033 -0001'> -o.cca· 
·000~2 ·O.Q()EO -0.Gl15 

000?~ 000\A 0.0Gf9 

00032 -0.00-16 0.0087 

0002t:> 00025 0.0001 

00000 -0.0C10 -0.0030 

-00008 -oomq ·O.:JC10 

-00032 -0 0007 OOO:l5 
000111 00010 -0.0017 

Aug Sep Oct Nov Dee Year Jan-Dee 

0.0083 ·0.0035 ·O.OOOb -O.OOOi 0.0028 1Cl26 1).0'183 

o.coeo ·0.0037 -0.0033 0.0040 0.!)042 1927 0.0531 

OCOi3 -:J0051 00060 00058 00045 1928 'l0-157 

OC002 00055 0.0046 O.!XJ5'i 0.0095 19:?9 0045.'. 

D.C0/0 <JCJ039 O.OOb'l 0.0095 o.:.r bll 1<J30 ,).0898 

00026 00047 O.OOfB 0.0131) 0.0101.1 1q31 0 1171 

O.Cl27 00053 O.OOi f 0.0052 0.0'03 1932 C.1255 

·O.C098 00002 00001 00002 00053 1933 0002" 

-i) C024 ·OOJ.fi' 0.0075 0.0026 0.0026 i934 -00183 

O.COOl 0004 ( OO:Xll 0.0046 00023 1q35 00273 

·O.COiO -0.0023 O.OOi'h o.ocm 0.0000 1q3t) ·0.0 I 02 

·O.C021 ·" 0088 00\)48 0 0\)f' OOJ2d 19:H ·00211 

O.C02·1 00002 00.'}19 000'8 ·OJJ2.-l 1')38 00284 

)Coo· -00'89 00048 0.0000 OO:Ma 1939 00050 

0.0023 ·0.0024 00000 00000 -0 OJ47 194D J0094 

0('089 DOH() 00109 O.OOH6 00021 lt141 '1.0880 

-O.C058 ·0.0017 ·Q.OQC)I' -{l 00!'7 -0 0076 1'112 -0.0825 

O.C042 -a0036 -'JOlKb 000?;1 -OJ(llo 1t."B • 1.U2i3 

-OC035 :.0002 ll.00.13 0 .00fl3 -0 0035 1944 <Hll7.1 

O.C003 0.0040 00003 00034 0.0034 1Y45 J.018S 

00212 ·0011 1 -00189 -0.0232 0.0075 1945 0.150? 

·0 C1Q1 ·0.0?26 00006 ·0 Q:)~,'' -o o·lo 1 94f 00'80 

·0."032 :} (l00.1 00015 OOC~l:-1 00074 '9-18 -00185 

O.C019 .f',(J033 OOOb!) -0.0006 0.0065 1449 0.0296 

·0.0073 ·0.0058 ·0 0043 ·0.0030 -00123 1950 0.0434 

U.COl3 0.0052 O.ll035 0.0041) 0.0026 1%' 0.0414 

O.C002 rooo29 oooo· ooo·o 00029 1952 J0077 

·0.0003 1;0004 -0001/ O.W4!l 0.00~5 1%3 c 0119 

00017 00034 0.0032 -0.0006 0.00..13 1954 00137 

0.00t11 -0 00?1 I) 0018 0.0005 0.00-1:) 1q55 0.0119 

Ap!Je'lt!'x A 16 146i 
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nll7 SBf\1 Yc,th)ol, 

Appendix A-16 
US T1easLuy l:llls·Jn!labon-Adju~:terJ Tolal He1U1ns 

Fron 1926to2C16 

Year Jan Feb Mar Apr 

1956 0003~ 0 00'9 00003 O.OOOb 
1957 o.o:rs -0.00 ~ O.JOOl 0.0011 

1958 -00031 00300 -00060 -00015 

1959 o.om 0.0030 O.J022 0.0008 

1900 0 O.A~ o.oo r 0!1035 -o oo:;r 
1961 0.0019 000 1 4 0.0020 00017 

1952 0.002·1 ·0.0002 -o.ooo::. 0.0000 

1953 OO:J1 4 o ocr 2 00012 00025 

1954 000i9 0.0037 O.J020 00018 

1955 000?8 0 (YJ30 00025 00001 
19'ib 00:138 -o.oan~ 00007 o.ooor 
195( OOJ43 0 00?6 OD019 0.001!' 

1968 0 00U1 0 0009 -00011 00014 

1969 0 0024 0.000'3 -0.J037 0.0011 
19""1) OO:J25 0 :>:J09 0 00()4. · 00011 
197 00":130 0 iY:l ' 6 OD004 00006 

197? oo:m -0 ().)'l·1 0.0011 00\)05 

19/3 OOD 'l ·0.00:''-J 0.0047 0.001 ( 

1974 -(10024 -0.0070 -(1 0057 00019 

1975 I)O::r3 00027 00003 00007 
1976 00023 0.0010 00016 00000 
19 I: ·OOJ21 ·000&1 000?4 ·00041 

1978 -0 0:)()5 -00023 -0 J016 -00036 

1919 0.0011 -0 ()()t\:i -0.001 !'l 0003b 

1980 OO:J63 00043 ·00023 00013 

1981 0.0022 0.0003 G.0048 0.0043 

1982 00344 OO:l60 00'09 00070 

1983 0.0:)45 OOObR 0005& 00000 

1984 oo:no 0 ().)25 0.0050 0.0032 

1985 0.0;)116 0 00' 1 0.0017 0.0031 

·cc_,;-,._;nu' 1 .tnn· 13 re· .nT1 

May Jun Jul 
()()()?( -om4;- ·OCC5) 
00002 -OQJ35 -00013 
00011 ·O.OC£9 -0.X05 
00010 00021 OOC02 
0 00? I u OGC1 O:JOU 
00018 OOOC9 000?3 
000211 00020 o.ocos 
00024 -00()21 · 0.0017 
00026 0f(:C9 OOC03 

00010 00018 0.0020 
0 0031 ooocr 0 ()i,;CX, 

ooocn ·0.0004 ·O.OC1Y 
00015 -0 0015 00()00 

00021 -00013 OOC08 
00(109 oases 00C'8 

-0 002C 00020 OOC'S 
-0 000? oro;s -0 Cf)C9 
-0 0010 -0 001 ( 0.0041 
-0 0035 -00036 ·0 COC4 
00001 000.1() O.OCtt 

-00022 ·00010 · OOC12 
-UOOle -0.00::?& ·0 . .£02 
-00048 -0.004<) -O.Ou!:; 
-000,11 -0 0012 tl.Of5? 
-00018 -00049 0.0045 
00033 0 ()';)49 O.OClO 
00001 -0.0~26 O.OC50 
00015 0003:~ O.CuJ4 
00049 00043 00050 
ooo~q 000?·1 O.OOH 

Allpt>nd'~ ,il.-1 b '4 i' 

Aug Sep Oct Nov Dec Year Jan-Dec 

OCO/Q 0.0006 ,) 003(; 0.00~'0 o.aooo 1qf>b -0.003q 

O.C0'3 0.0014 0.0029 -0.0308 0.002<1 1957 30011 

O.C016 000i9 0001 8 ·OvDJ' o.:.J34 1958 -;)00:.;2 

OC0.30 uooos 00004 0 0::!26 C.DOS.: 1959 00143 

O.COll OOOOo · 0 OO?d O.OJD2 OOJ 6 l'lbD J.Oll ,. 

000/S 0.0006 0.0019 0.00 :. 000'9 1961 0.0144 

O.C023 -0.0034 ooo:n 0.0020 0.0034 1962 O.Q1-1tJ 

O.C025 ') 0027 00018 OOO'G OOJOS 1963 00144 

OC039 COOO& ll.001Cl o.ooae 0.0020 1964 :)0232 

0.0054 c.oo:o 0 Oll21 o oau 00002 19&5 0013i 

-O.CO' 0 :)0020 0 000::1 0.0040 0.0\BO 19ob D.onf> 
0.0001 '1.0012 00010 0,000() 00004 19hf 00113 

O.C013 0.00i4 -0 0013 00005 000"1 1968 00(1.1£:> 

OC005 JOOll 0.0024 -0.0002 0.0002 1969 00045 

!.l.C036 0000::! ·00005 000 i 2 · 0 OJ08 1910 C009S 

OC02:i 00029 O.rX('O 0.0021 oaoo..: '97' ~.OOCJ<:J 

O.C013 -:J.OOQ6 0.00:18 o.o::r ;3 0.0006 FJ7J 0.01141 

-0.011)(1 0.0038 · ll.OO'I o -o.orr r 00002 lC!r:-1 0.01 li' 

-00068 -00039 -0.0035 -0.0031 -0.0002 1974 <l0374 

O.C01 I 0.0004 00005 OOU20 00005 19i5 ·00113 

-a coos 00003 0.01)::10 0.00' i O.G:r 2 1975 00026 

O.C006 cl.OOOo 0 Ol)'l:> 0.0001 00()"1 19il -~ 01!:1!> 

0.0005 -00009 -0 0012 000'5 0002·1 1978 ·00169 

-0.00/1\ ·0.0021 ·00007 O.OOOb ·0.00, 0 1grq -O.OJ':i<.) 

·O.C001 0.00i7 00008 00005 00044 1980 -0.0103 

O.C051 J0023 0.0099 0.0078 0.3059 lc.l8 00530 

O.C056 00034 00032 0008i 00<09 1982 :JOG42 

0.0043 a oo;& 00049 O.U0t>4 O.J059 1GH3 0.04!17 

0.004 1 00038 \.1.0074 0.0073 0.0058 l<l84 0.056/ 

0.0033 0.00/9 00031 0.0077 00040 1985 003?,1 
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Appendix A- 16 
U.S I re,'lsury B:lls·lnfla1ron ·Adjusted I ()tal Returns 
l·rOJ"l 19/b to 201 & 

Year Jan Feb Mar Apr 

1986 OO:J25 00081 0 o& 00074 
1t)S7 -co:rg OOJ(H 0000/ ·0 J()()q 

198S O.O:JOJ O.OCJ20 0.0001 ·O.OJ05 
1989 00005 00320 00009 00002 
1990 0 0046 0.00'0 0.0010 0005:3 
lq~n ·O.OiJ08 00033 000/9 0.0038 
199~' 0.0019 0.0008 0.001 ( 0.0018 
19l)3 ·0.0026 ·O.OtJ 3 ·0 0010 ·0.00011 

1994 00002 -0 00" 3 ·00007 00014 
1995 0.0001 0.0000 0.0013 0.0011 
199b OOOlE OOJ07 00012 00007 
1tJ9' OOJ13 0.010i 00016 0.0031 
1998 0 OJ'/4 0 C();!Q 0 00/1 000:24 
1l)'):J o o:n1 00~23 00012 -00035 

2000 O.tni2 -0.00"6 -0.0035 00040 

2001 OO:J09 -0 ()J02 00019 00000 
?OO'l 0.0~09 0.0326 0.0043 001)40 

JOO:~ -(' 183·1 -00068 ·O.OO'iO 00032. 
?004 · OO:l-1/ ·O.OG48 · 000!-lb 0.00?4 

2005 ·0.0005 -00041 ·0.0057 ·0 0046 

2006 00041 00"3'3 00019 00049 
2007 0.00"4 -0.001 5 0.0048 ·00021 
:-'008 ·00028 ·00016 ·00069 -00043 

20M -00:>13 -00048 ·00028 -0 002•l 
:'00 ·00"~1 ·0 0.:.():? .() 0040 -0.001b 

2011 ·00;]47 -00048 ·0 0096 -00064 

?012 0.0:44 0.()144 ·0.0075 O.O!JJO 
2013 ·0 O::l29 ·0 ()Ja1 -0 002G 00011 
/()14 -0.0037 ·0.()(136 ·000b4 ·0.0033 
2015 00047 ·00043 ·0.0059 ·0 0020 
2016 -0.0016 ·0.0006 ·0.0041 ·0.0046 

·cu~lptJ·.Jn·:l ,.,,nL1al return 

201 t SOB! Veartool< 

May Jun Jul 

":)()19 'JOX:' O.JC~9 

00008 o cx~;l OOC/5 
00016 OOOC6 oocos 
0.0022 OO:Jt.7 0.0045 
00044 OOOCB 00029 
o OOlfl 0001/ 0.0('34 
00013 00004 00009 
00003 00011 0.002-1 
0 0025 ·00003 0.0000 
00034 00(127 0()i"~45 

000/3 00034 O:JC25 
000~ 0002·1 00\";30 
0007;.' OO'J:~9 OC1J2S 
0 0031, 000<:0 O.X08 
00039 0 01)13 OOC25 

·00013 00011 oocse 
00•)1.1 00007 OOC04 
0007" ·00()~1 -O.CC04 

-n OOb:' ·000/:J 00026 
00034 00018 -0 C022 
00006 0 0020 0.0010 

·0 002C 00020 OOC42 
-00006 ·0 0083 OOC3' 
-0 0029 -0 00311 O.OC17 
-0000/ 0 0011 O.OC{)l 

-00047 00011 O.OC09 
00012 00015 O.OC'' 

·00018 -00024 -O.OC04 
·000:-l!} ·0 0018 O.OC0-1 
·0 0051 -0 0035 ·0 0001 
·0003') -o oo:~1 0.0018 

Aug Sep Oct Nov Dec Year Jan-Dec 

O.C028 c 00'.'14 ')OJ:;? I) G:JJO 0":140 lSSG 00498 

·O.GOOO ·G 000-1 0 (1~131 0.00:'0 0 QQ.1? 19sr :1.0'0' 

O.COli -00006 ilOO:?S o.oo4a 0.0047 1988 ~0185 

O.C.058 0.0083 0002C 0 OJ45 00045 19$9 0.0356 

0 C-026 tJOOZ4 0.0008 0.0034 0 .0060 1990 O.Q161 

0.001 ( 0.0001' 000?8 000 0 o no:n 199" 0.0246 

0.1)002 0000~ 00012 0.0009 00035 199? 0.0059 

-0.0003 0.0005 ·0.0019 0.00'8 0.0t)23 1993 0.0011 

-0.0004 00010 00032 0 0{)23 00044 1994 00120 

0.0020 0.0023 0.0014 0 .0049 O.OO!i5 '995 ()0298 

O.COL2 0.001:1 00011 0.0022 00046 1 996 JOi82 
D.l'02i :J001<:J 0 ()01 i 00!')4:, OU060 lf::4i Q.O?~N 

O.C-o31 0.0033 i) 00..'18 0003' 0 \li}4A lS98 0.0319 

O.C015 ·00009 0002" 000.30 000.14 19'19 :}0195 

OC050 -00001 0.0039 0.0~5 00056 2000 ~.0242 

O.C031 ·0.0017 00056 00034 00054 200~ 0.02:4 

OD019 OOOU'l ·0.0003 o.oo·? 0 3013 100? 00071 

-O.C031 ·0.002t1 0.0018 0.0034 Oil01'1 nma ·0.0084 
O.L'CIO() ·0.0010 :l.004 o.omo 0 ()0!):~ /004 -o.01q9 

·O.C021 ·000<13 0.0007 0.01. 3 o.oon 2005 -0.004:.> 

0.0023 O.Ull90 00095 0.0057 00025 200D 00220 

OC050 00005 0.00'. -0.0025 0.0034 2007 0.0056 

O.C05J 0 ()():!9 0 0110 0.0198 0010!i :?008 001o1 

·D. C02' ·00005 ·000.)9 ·0 00:)7 000'8 2009 · 0.025& 

-0.C013 ·0.0005 ·O.OOli -Q()JJ3 ·00016 201:) ·0.013!> 

O.C027 ·0.0015 0002i I) 0308 00025 20 . -0.0284 

O.C055 U0044 a.oo-Js 0.0048 00028 20 2 0.0165 

-O.C012 ·0 0012 0 ();)25 00020 0 OC)c)l 2013 -0 0146 

O.COl/ ·0.0001 0.002!1 (J.U0tJ4 000!-lf /01 4 ·0.0013 
OC015 00016 0.0004 0.002' 0.00::15 2015 -0.0071 

·0.0007 ·0.00?'> ·ll001' 0.0017 -0.0001 /016 -O.Q18~ 

.~:>pe'ltl·-< A-16 t48) 
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appropriate price adjustments are made to account for stock splits and dividends. The return on a 
portfolio for one month is calculated as the weighted average of the returns for its individual stocks. 
Annual portfolio returns are calculated by compounding the monthly portfolio returns.7 7 

Size of the Deciles 

Exhibit 7.1 provides an overview of the CRSP deciles and size groupings in terms of relative size (by 
aggregate market capitalization) and number of companies as of December 31, 2016. 

Decile 1 has 191 companies in it, and accounts for nearly two-thirds of aggregate market cap 
(66.12%). Decile 1 0 has 790 companies in it, and accounts for less than 1% of aggregate market cap 

(0.40%). 

Exhibit 7.1: Aggregate Market Capitalization and Company Counts of the CRSP (NYSE/NYSE MKT I 
NASDAQ) Deciles and Size Groupmgs 
December 31, 2016 

Recent Decile Recent 
Historic Average Recent Market Percentage 

Percentage of Total Number of Capitalization of Total 
Decile Ca~italization Com~anies {in $thousands} Ca~italization 

1-Largest 63. 13% 191 15,290.475,300 66.12% 

2 13.95% 200 3,010,671,018 13.02% 
3 7.55% 202 1,609,575,618 6.96% 
4 4.73% 221 1,010,851,810 4.37% 

5 3.26% 227 677,120,067 2.93% 

6 2.41% 259 541,037,999 2.34% 

7 1.79% 283 384,1 29,198 1.66% 

8 1.33% 361 297,164,943 1.28% 

9 1.03% 487 212,609,644 0.92% 
10-Smallest 0.82% 790 92,882,169 0.40% 
Mid-Cap 3-5 15.54% 650 3,297,547,494 14.26% 
Low-Cap 6-8 5.53% 903 1,222,332,139 5.29% 

Micro-Cap 9-10 1.85% 1,277 305.491,813 1.32% 

Source of underlying data: Calculated (or denved) based on data from CRSP ©2017 Center for Research tn Secunty Pnces (CRSP·'). The 
University of Chicago Booth School of Bus1ness (2017) Calculations by Duff & Phelps, LLC 

" According to CRSP. 1n 2016 CRSP "performed a comprehensive check and found changes to 1ndex levels back to 1977 Almost all of 
the changes are due to CRSP adding factor[s] to adJUst pnce values for d1stnbut1on codes 5663 & 5773 These ed1ts were made 1n 
the 201612 Iteration .. " These edits are detailed in the CRSP document "STOCK & INDEX RELEASE NOTES. December 2016 Annual 
UPDATE" {available at http://www.crsp.com/fJies/lmages/release_notes/mdaz..20161 2_annual pdf} This rev1ew of the database 
caused small changes in the returns over the 1926-2015 period (calculated using the December 31. 2015 data cut) compared to the 
returns over the 1926- 2015 period {calculated using the December 31. 2016 data cut) These changes were not matenal· the 
largest/smallest change to the geometnc mean return of CRSP standard market-cap-we1ghted dec1les 1-10 over this period was 
0.0044%/-0.0146%; the average/med1an change was -0.0007%/0.0003%. 
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Exhibit 7.8: Size-Decile Portfolios of the NYSE/NYSE MKT/NASDAQ Long-Term Returns in Excess 
ofCAPM 
1926-2016 

Return in 
Return in Excess of 

Excess of Risk-free Rate 
Arithmetic Risk-free Rate (as predicted Size 

Size Grouping OLS Beta Mean (actual) by CAPM) Premium 
Mid-Cap (3-5) 1.12 13.82% 8.80% 7.79% 1.02% 
Low-Cap (6-8) 122 15.26% 10.24% 8.49% 1.75% 
Micro-Cap (9-1 0) 1.35 18.04% 13.02% 9.35% 3.67% 

Breakdown of Deciles 1-10 
1-Largest 0.92 11.05% 6.04% 6.38% -0.35% 
2 1.04 12.82% 7 81% 719% 0.61% 
3 1.11 13.57% 8.55% 7.66% 0.89% 
4 1.13 13.80% 8.78% 7 80% 0.98% 
5 1.17 14.62% 9.60% 8.09% 1.51% 
6 1.17 14.81% 9.79% 8.14% 1.66% 
7 1.25 15.41% 10.39% 8.67% 1.72% 
8 1 30 16.1 4% 11.12% 9.04% 2.08% 
9 134 16.97% 11 .96% 9.28% 2.68% 
10-Smallest 1.39 20.27% 15.25% 9.66% 5.59% 

Betas are esttmated from monthly retums in excess of the 30-day US Treasury bill total retum. January 1926-0ecember 2016 H1storical11skless rate 
measured by the 91-year arnhmetiC mean 1ncome return component of 20-year government bonds (5 02%) Calculated in the context of the CAPM by 
multiply•ng the equ1ty 11sk premium by beta The equny nsk prem1um IS estimated by the ar.thme!lc mean total retum of the S&P 500 (11 95%) m.nus the 
anthmetiC mean 1ncome return component of 20-year government bonds (5.02'll.) from 1926-2016. Source Mormngstar Direct and CRSP Calculated based 
on data from CRSP US Stock Database and CRSP US lnd1ces Database ©2017 Center for Research. Used w1th perm1SS1on All calculatiOns performed by 
Duff & Phelps. LLC. 
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The equity risk premium is calculated by subtracting the arithmetic mean of the government bond 

income return from the arithmetic mean of the stock market total return. Exhibit 10.9 demonstrates 

this calculation for the long-horizon equity risk premium. 

Exhibit 10.9: Long-Horizon Equity Risk Premium Calculation (%) 
1926-2016 

S&P 500 
C ASP NYSE!NYSE MKT /NASDAQ Deciles 1-1 0 
CRSP NYSE/NYSE MKT/NASDAQ Deciles 1-2 

dtfference due to roundtng 

Arithmetic Mean 

Market 
Total Return 

11.95 
11.77 
11.31 

Risk-free Equity Risk 
Rate Premium 
5.02 = 6.94 
5.02 = 6.75 
5.02 = 6.30" 

Source of underlying data in both E.xhibit 10.8 and 10.9: (i) "lA SBBI US Large Stock TR USO Ext" senes retneved from the Morntngstar 
Direct database. The "lA SBBI US Large Stock TR USD Ext" retum series is essentially the S&P 500 mdex. The long-term. 
Intermediate-term. and short-term risk free senes used are the "lA SBBI US LT Govt IR USD" senes. the "lA SBBI US IT Govt IR USD" 
senes, and the ''lA SBBI US 30 Day 1Btll TR USD" senes, respectively All nghts reserved Used With permiSSIOn. (") CRSP U.S. Stock 
Database and CRSP U S lndtces Database© 2017 Center for Research 1n Security Prices {CRSP"'). University of Chtcago Boolh School 
of Business Used w1th permission All rights reserved Calculations performed by Duff & Phelps. LLC. 

The Market Benchmark and Firm Size 

Although not restricted to the 500 largest companies, the S&P 500 is considered a large-cap index. 

The returns of the S&P 500 are cap-weighted. The larger companies in the index therefore receive 

the majority of the weight. The use of the "NYSE/NYSE MKT/NASDAQ Deciles 1-2" series resu lts in 

an even purer large-cap index. However, if using a large-cap index to calculate the equity risk 

premium, an adjustment is usually needed to account for the different risk and return 

characteristics of small stocks. This was discussed further in Chapter 7 on the size premium. 

The Risk-Free Asset 

The equ1ty risk premium can be calculated for a variety of time horizons when given the choice of 

risk-free asset to be used in the calculation. Chapter 3 provides equity risk premium calculations for 

short-, intermediate-, and long-term horizons. The short-, intermediate-, and long-horizon equity 

risk premiums are calculated using the income return from a 30-day Treasury bill, a 5-year Treasury 

bond, and a 20-year Treasury bond, respectively. 
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20-Year vs. 30-Year Treasuries 

Our methodology for estimating the long-horizon equity risk premium makes use of the income 

return on a 20-year Treasury bond; however. the Treasury stopped issuing 20-year bonds in 1986. 

The 30-year bond that the Treasury returned to issuing in 2006 is theoretically more correct when 

dealing with the long-term nature of business valuation, yet Ibbotson Associates instead creates a 

series of returns using bonds on the market with approximately 20 years to maturity. The reason for 

the use of a 20-year maturity bond is that 30-year Treasury securities have only been issued over 

the relatively recent past. starting in February of 1977, and were suspended from 2002 to 2006. 

The same reason applies to why we do not use the 1 0-year Treasury bond - a long history of 

market data is not available for 1 0-year bonds. We have persisted in using a 20-year bond to keep 

the basis of the time series consistent. 

Income Return 

Another point to keep in mind when calculating the equity risk premium is that the income return on 

the appropriate-horizon Treasury security, rather than the total return. is used in the calculation. 

The total return comprises three return components: the income return, the capital appreciation 

return. and the reinvestment return. The income return is defined as the portion of the total return 

that results from a periodic cash flow or, in this case, the bond coupon payment. The capital 

appreciation return results from the price change of a bond over a specific period. Bond prices 
generally change in reaction to unexpected fluctuations in yields. Reinvestment return is the return 

on a given month's investment income when reinvested into the same asset class in the 

subsequent months of the year. The income return is thus used in the estimation of the equity risk 

premium because it represents the truly riskless portion of the return. 

Arithmetic vs. Geometric Mean 

The equity risk premium data presented in this book are arithmetic average risk premiums as 

opposed to geometric average risk premiums. The arithmetic average equity risk premium can be 

demonstrated to be most appropriate when discounting future cash flows. For use as the expected 

equity risk premium in either the CAPM or the building-block approach, the arithmetic mean or the 

simple difference of the arithmetic means of stock market returns and riskless rates is the relevant 

number. This is because both the CAPM and the building-block approach are additive models. in 

which the cost of capital is the sum of its parts. The geometric average is more appropriate for 

reporting past performance because it represents the compound average return. 
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Appropriate Historical Period 

The equity risk premium can be estimated using any historical time period. For the U.S., market data 

exist at least as far back as the late 1800s. Therefore, it is possible to estimate the equity risk 

premium using data that covers roughly the past 125 years. 

Our equity risk premium covers 1926 to the present. The original data source for the time series 

comprising the equity risk premium is the Center for Research in Security Prices. CRSP chose to 
begin its analysis of market returns with 1926 for two main reasons. CRSP determined that 1926 

was approximately when quality financial data became available. They also made a conscious 

effort to include the period of extreme market volatility from the late 1920s and early 1930s; 1926 

was chosen because it includes one full business cycle of data before the market crash of 1929. 

Implicit in using history to forecast the future is the assumption that investors' expectations for 

future outcomes conform to past results. This method assumes that the price of taking on risk 

changes only slowly, if at all, over time. This "future equals the past" assumption is most applicable 

to a random time-series variable. A time-series variable is random if its value in one period is 

independent of its value in other periods 

Choosing an Appropriate Historical Period 

The estimate of the equity risk premium depends on the length of the data series studied. A proper 

estimate of the equity risk premium requires a data series long enough to give a reliable average 
without being unduly influenced by very good and very poor short-term returns. When calculated 

using a long data series. the historical equity risk premium is relatively stable. Furthermore, because 

an average of the realized equity risk premium is quite volatile when calculated using a short 

history, using a long series makes it less likely that the analyst can JUStify any number he or she 

wants. The magnitude of how shorter periods can affect the result will be explored later in this 

chapter. 

Some analysts estimate the expected equity risk premium using a shorter. more recent period on 

the basis that recent events are more likely to be repeated in the near future; furthermore, they 

believe that the 1920s. 1930s. and 1940s contain too many unusual events. This view is suspect 

because all periods contain unusual events. Some of the most unusual events of the last 100 years 

took place quite recently, including the rnflation of the late 1970s and early 1 980s, the October 1987 

stock market crash. the collapse of the high-yield bond market, the major contraction and 

consolidation of the thrift industry, the collapse of the Soviet Union, the development of the 

European Economic Community, the attacks of Sept. 11, 2001, and the more recent global financial 

crisis of 2008-2009. 

It is even difficult for economists to predict the economic environment of the future. For example, if 

one were analyzing the stock market in 1987 before the crash, it would be statistically improbable to 

predict the impending short-term volatility without considering the stock market crash and market 

volatility of the 1929-1931 period. 
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Without an appreciation of the 1920s and 1930s, no one would believe that such events could 

happen. The 91-year period starting with 1926 represents what can happen: It includes high and 

low returns, volatile and quiet markets, war and peace, inflation and deflation, and prosperity and 

depression. Restricting attention to a shorter historical period underestimates the amount of 

change that could occur in a long future period. Finally, because historical event-types (not specific 

events) tend to repeat themselves, long-run capital market return studies can reveal a great deal 

about the future. Investors probably expect unusual events to occur from time to time, and their 

return expectations reflect this. 

A Look at the Historical Results 

It is interesting to look at the realized returns and realized equity risk premium in the context of the 

above discussion. Exhibit 10.10 shows the average stock market return and the average (arithmetic 

mean) realized long-horizon equity risk premium over various historical periods. The exhibit shows 

that using a longer historical period provides a more stable estimate of the equity risk premium. The 

reason is that any unique period will not be weighted heavily in an average covering a longer 

historical period. It better represents the probability of these unique events occurring over a long 

period of time. 

Exhibit 10.10: Stock Market Return and Equity Risk Premium Over Time(%) 

Large-Cap Long-horizon 

Arithmetic Equity Risk 

Length Period Dates Mean (%) Premium (%~ 

91 1926-2016 11.95 6.94 
90 1927-2016 11.96 6.92 
80 1937-2016 11 .82 6.56 
70 1947-2016 12.53 6.86 
60 1957-2016 11.38 5.19 

50 1967-2016 11 .56 4.92 
40 1977-2016 12.36 5.68 
30 1987-2016 11.61 6.07 
20 1997-2016 9.39 4.92 
15 2002-2016 8.38 4.44 
10 2007-2016 8.76 5.32 
5 2012-2016 1508 12.38 

Looking carefully at Exhibit 10.11 will clarify this point. The graph shows the realized equity risk 

premium for a series of periods through 2016, starting with 1926. In other words, the first value on 

the graph represents the average realized equity risk premium over the period 1926-2016. The next 

value on the graph represents the average realized equity risk premium over the period 1927-2016, 

and so on. with the last value representing the average over the most recent five years. 2012-2016. 
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Exhibit 1 0.11 : Equity Risk Premium Using Different Starting Dates 

Average Equity Risk Premium (%) 
1926-2016 

14.0 

• Average Equity Risk Premium (%) 

120 
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4.0 

2.0 

0.0 
1926 1936 1946 1956 1966 1976 1986 1996 2016 

Concentrating on the left side of Exhibit 1 0.11, one notices that the realized equity risk premium, 

when measured over long periods, is relatively stable. In viewing the graph from left to right, moving 

from longer to shorter historical periods, one sees that the value of the realized equity risk prem1um 

begins to decline significantly. Why does this occur? The reason is that the severe bear market of 

1973-197 4 is receiving proportionately more weight in the shorter, more recent average. If you 

continue to follow the I me to the right, however, you will also notice that when 1973 and 197 4 fall 

out of the recent average, the realized equity risk premium jumps up by nearly 1.2 percentage 

points. 

Additionally, use of recent historical periods for estimation purposes can lead to illogical 

conclusions. As seen in Exhibit 1 0.1 0, the bear market in the early 2000s and in 2008 has caused 

the realized equity risk premium in the shorter historical periods to be lower than the long-term 

average. 

The impact of adding one additional year of data to a historical average is lessened the greater the 

initial period of measurement. Short-term averages can be affected considerably by one or more 

unique observations. On the other hand, long-term averages produce more stable results. 

Some practitioners argue for a shorter historical period, such as 30 years, as a basis for the equity 

risk premium estimation. The logic for the use of a shorter period is that historical events and 

econom1c scenarios present before th1s time are unlikely to be repeated. Exhibit 10.12 shows the 



Appendix B 
Workpaper UIF-9 

Page 59 of 59

equity risk premium measured over rolling 30-year periods, and It appears from the graph that the 

premium has been trending downwards. The 30-year equity risk premium remained close to 4 

percentage points for several years in the 1980s and 1990s. However. it has fallen and then risen in 

the most recent 30-year periods. 

Exhibit 1 0.12: Equity Risk Premium Over Rolling 30-year Periods 
Average Equity Risk Premium (%) 
1926-2016 

14.0 

• Average Equity R1sk Premium(%) 

120 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 
1955 1965 1975 1985 1995 

30-year period ending 

2005 2016 

The key to understanding this result lies again in the years 1973 and 197 4. The oil embargo during 

this period had a tremendous effect on the market. The equity risk premium for these years alone 

was -21% and -34%. respectively. Periods that include the years 1973 and 197 4 result in average 

equity risk premiums as low as 3.2 percentage points. The 2000s have also had an enormous effect 

on the equity risk premium. 

It is difficult to justify such a large divergence in estimates of return over such a short period. This 

does not suggest. however. that the years 1973 and 197 4 should be excluded from any estimate of 

the equity risk premium; rather, it emphasizes the importance of using a long historical period when 

measuring the equity risk premium in order to obtain a reliable average that is not overly influenced 

by short-term returns. The same holds true when analyzing the poor performance of the early 

2000s and 2008. 
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The American Economic Review 
VOLUME XLVIII JUNE 1958 NUMBER THREE 

THE COST OF CAPITAL, CORPORATION FINANCE 
AND THE TIIEOR Y Or INVESTMENT 

By FRANCO 1\IODIGLIA~I AND J'dERTOK H. j'diLLER* 

What is the "cost of capital" to a f1rm in a world in which funds are 
used to acquire assets whose yields are uncertain; and in which capital 
can be obtained by many different media, ranging from pure debt instru­
ments, representing money-fixed claims, to pure equity issues, giving 
holders only the right to a pro-rata share in the uncertain venture? 
This question has vexed at least three classes of economists: (1) the cor­
poration finance specialist concerned with the techniques of financing 
firms so as to ensure their survival and growth; (2) the managerial 
economist concerned with capital budgeting; and (3) the economic 
theorist concerned with explaining investment behavior at both the 
micro and macro levels.' 

In much of his formal analysis, the economic theorist at least has 
tended to side-step the essence of this cost-of-capital problem by pro­
ceeding as though physical assets-like bonds-could be regarded as 
yielding known, sure streams. Given this assumption, the theorist has 
concluded that the cost of capital to the owners of a firm is simply the 
rate of interest on bonds; and has derived the familiar proposition that 
the firm, acting rationally, will tend to push investment to the point 

'*The authors are, respectively, professor and ass(Jciate prof~ssor of economics in the GraU­
uate School of Industrial .:\dministratiou, Carnegie Institute of Techno1ogy. This article is a 
revised version nf a paper delivered at the annual meeting of the Econometric Society, Decem¥ 
ber 1956. The authors express thanks for the comments and su.c;gestions made at that time 
by the discussants of the paper, Evsey Domar, Robert Eisner a~d John Lintner, a.nd subse· 
qucntly by James Duesenbercy. They are also gnatly indebted to many of their present and 
former colleagues and students at Carnegie Tech who served so often and with such remark~ 
able patience as a critical forum fo:c the ideas here presented. 

1 The literature bearing on the cost-of~capital probler:n is far too extensive for listing here. 
Numerous references to it will be found throughout the paper though we make no claim to 
completeness. One phase of the problem which we do not consider explicitly, hut which has a 
considerable literature of its own is the relation between the cost of capital anct public utility 
rates. For a recent summary of the "cost-of-capital theory" of rate regulation and a brief di~. 
cussion of some of its implications, the reader may refer to H. ~f. Somers [20]. 



Appendix B 
Workpaper UIF-10 

Page 3 of 50

262 THE AMERICAN ECONOMIC REVIEW 

where the marginal yield on physical assets is equal to the market rate 
of interest.• This proposition can be shown to follow from either of two 
criteria of rational decision-making which are equivalent under certain­
ty, namely (1) the maximization of profits and (2) the maximization of 
market value. 

According to the first criterion, a physical asset is worth acquiring if 
it will increase the net profit of the owners of the firm. But net profit 
will increase only if the expected rate of return, or yield, of the asset 
exceeds the rate of interest. According to the second criterion, an asset 
is worth acquiring if it increases the value of the owners' equity, i.e., if 
it adds more to the market value of the firm than the costs of acquisi­
tion. But what the asset adds is given by capitalizing the stream it gen­
erates at the market rate of interest, and this capitalized value will 
exceed its cost if and only if the yield of the asset exceeds the rate of 
interest. Nate that, under either formulation, the cost of capital is equal 
to the rate of interest on bonds, regardless of whether the funds are 
acquired through debt instruments or through new issues of common 
stock. Indeed, in a world of sure returns, the distinction between debt 
and equity funds reduces largely to one of terminology. 

It must be acknowledged that some attempt is usually made in this 
type of analysis to allow for the existence of uncertainty. This attempt 
typically takes the form of superimposing on the results of the certainty 
analysis the notion of a "risk discount" to be subtracted from the ex­
pected yield (or a "risk premium" to be added to the market rate of 
interest). Investment decisions are then supposed to be based on a com­
parison of this "risk adjusted" or "certainty equivalent" yield with the 
market rate of interest." No satisfactory explanation has yet been pro­
vided, however, as to what determines the size of the risk discount and 
how it varies in response to changes in other variables. 

Considered as a convenient approximation, the model of the firm 
constructed via this certainty--or certainty-equivalent-approach has 
admittedly been useful in dealing with some of the grosser aspects of 
the processes of capital accumulation and economic fluctuations. Such 
a model underlies, for example, the familiar Keynesian aggregate invest­
ment function in which aggregate investment is written as a function of 
the rate of interest-the same riskless rate of interest which appears 
later in the system in the liquidity-preference equation. Yet few would 
maintain that this approximation is adequate. At the macroeconomic 
level there are ample grounds for doubting that the rate of interest has 

2 Or, more accurately, to the marginal cost of borrowed funds since it is customary, at least 
in advanced analysis, to draw the supply curve of borrowed funds to the firm as a rising one. 
For an advanced treatment of the certainty case, see F. and V. Lutz [13}. 

<~The classic examples of the certainty·equivalent approach are found in J. R. Hicks [SJ and 
0. Lange [llJ. 
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as large and as direct an influence on the rate of investment as this 
analysis would lead us to believe. At the microeconomic level the cer­
tainty model has little descriptive value and provides no real guidance 
to the finance specialist or managerial economist whose main problems 
cannot be treated in a framework which deals so cavalierly with uncer­
tainty and ignores all forms of financing other than debt issues.• 

Only recently have economists begun to face up seriously to the prob­
lem of the cost of capital cum risk. In the process they have found their 
interests and endeavors merging with those of the finance specialist and 
the managerial economist who have lived with the problem longer and 
more intimately. ln this joint search to establish the principles which 
govern rational investment and financial policy in a world of uncer­
tainty two main lines of attack can be discerned. These lines represent, 
in effect, attempts to extrapolate to the world of uncertainty each of the 
two criteria-profit maximization and market value maximization­
which were seen to have equivalent implications in the special case of 
certainty. With the recognition of uncertainty this equivalence vanishes. 
In fact, the profit maximization criterion is no longer even well defined. 
Under uncertainty there corresponds to each decision of the firm not a 
unique profit outcome, but a plurality of mutually exclusive outcomes 
which can at best be described by a subjective probability distribution. 
The profit outcome, in short, has become a random variable and as such 
its maximization no longer has an operational meaning. Nor can this 
difficulty generally be disposed of by using the mathematical expecta­
tion of profits as the variable to be maximized. For decisions which 
affect the expected value will also tend to affect the dispersion and other 
characteristics of the distribution of outcomes. In particular, the use of 
debt rather than equity funds to finance a given venture may well in­
crease the expected return to the owners, but only at the cost of in­
creased dispersion of the outcomes. 

Under these conditions the profit outcomes of alternative investment 
and financing decisions can be compared and ranked only in terms of a 
subjective "utility function" of the owners which weighs the expected 
yield against other characteristics of the distribution. Accordingly, the 
extrapolation of the profit maximization criterion of the certainty model 
has tended to evolve into utility maximization, sometimes explicitly, 
more frequently in a qualitative and heuristic form.• 

The utility approach undoubtedly represents an advance over the 
certainty or certainty-equivalent approach. It does at least permit us 

4 Those who have taken a 11Case-method" course in finance in recent years will recall in this 
connection the famous Liquigas case of Hunt and Williams 1 [9, pp. 193-961 a case \Vhich is 
often used to introduce the student to the cost-of-capital problem and to poke a bit of fun at 
the economist's certainty~model. 

5 For an attempt at a rigorous explicit development of this line of attack 1 see F. Modigliani 
and M. Zeman [14]. 
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to explore (within limits) some of the implications of different financing 
arrangements, and it does give some meaning to the "cost" of different 
types of funds. However, because the cost of capital has become an 
essentially subjective concept, the utility approach has serious draw­
backs for normative as well as analytical purposes. How, for example, 
is management to ascertain the risk preferences of its stockholders and 
to compromise among their tastes? And how can the economist build a 
meaningful investment function in the face of the fact that any given 
investment opportunity might or might not be worth exploiting depend­
ing on precisely who happen to be the owners of the firm at the moment? 

Fortunately, these questions do not have to be answered; for the alter­
native approach, based on market value maximization, can provide the 
basis for an operational definition of the cost of capital and a workable 
theory of investment. Under this approach any investment project and 
its concomitant financing plan must pass only the following test: Will 
the project, as financed, raise the market value of the firm's shares? If 
so, it is worth undertaking; if not, its return is less than the marginal 
cost of capital to the ftrm. Note that such a test is entirely independent 
of the tastes of the current owners, since market prices will reflect not 
only their preferences but those of all potential owners as well. If any 
current stockholder disagrees with management and the market over 
the valuation of the project, he is free to sell out and reinvest elsewhere, 
but will still benefit from the capital appreciation resulting from man­
agement's decision. 

The potential advantages of the market-value approach have long 
been appreciated; yet analytical results have been meager. What ap­
pears to be keeping this line of development from achieving its promise 
is largely the lack of an adequate theory of the effect of financial struc­
ture on market valuations, and of how these effects can be inferred from 
objective market data. It is with the development of such a theory and 
of its implications for the cost-of-capital problem that we shall be con­
cerned in this paper. 

Our procedure will be to develop in Section I the basic theory itself 
and to give some brief account of its empirical relevance. In Section II, 
we show how the theory can be used to answer the cost-of-capital ques­
tion and how it permits us to develop a theory of investment of the 
firm under conditions of uncertainty. Throughout these sections the 
approach is essentially a partial-equilibrium one focusing on the firm 
and "industry." Accordingly, the "prices" of certain income streams 
will be treated as constant and given from outside the model, just as in 
the standard Marshallian analysis of the firm and industry the prices of 
all inputs and of all other products are taken as given. We have chosen 
to focus at this level rather than on the economy as a whole because it 
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is at the level of the firm and the industry that the interests of the vari­
ous specialists concerned with the cost-of-capital problem come most 
closely together. Although the emphasis has thus been placed on partial­
equilibrium analysis, the results obtained also provide the essential 
building blocks for a general equilibrium model which shows how those 
prices which are here taken as given, are themselves determined. For 
reasons of space, however, and because the material is of interest in its 
own right, the presentation of the general equilibrium model which 
rounds out the analysis must be deferred to a subsequent paper. 

I. The l' aluation of Securities, Leverage, and the Cost of Capital 

A. The Capitalization Rate for Uncertain Streams 

As a starting point, consider an economy in which all physical assets 
are owned by corporations. For the moment, assume that these corpora­
tions can finance their assets by issuing common stock only; the intro­
duction of bond issues, or their equivalent, as a source of corporate funds 
is postponed until the next part of this section. 

The physical assets held by each firm will yield to the owners of the 
firm-its stockholders-a stream of "profits" over time; but the ele­
ments of this series need not he constant and in any event are uncertain. 
This stream of income, and hence the stream accruing to any share of 
common stock, will be regarded as extending indefinitely into the future. 
We assume, however, that the mean value of the stream over time, or 
average profit per unit of time, is finite and represents a random vari­
able subject to a (subjective) probability distribution. We shall refer to 
the average value over time of the stream accruing to a given share as 
the return of that share; and to the mathematical expectation of this 
average as the expected return of the share.• Although individual inves­
tors may have different views as to the shape of the probability distri_ 

'These propositions can be restated analytically as fo11ows: The assets of the ith firm gener­
ate a stream: 

X;(!), X,(2) · · · X,(T) 

whose elements are random variables subject to the joint probability cli9tribution: 

x<[X;(l), X;(2) · · · X,(t) j. 

The return to the ith firm is defined as: 

1 r 
X, - lim --- L X;(l). 

7---uo T t-1 

X; is itself a random variable with a probability distribution ~,(Xi) whose form is determined 
uniquely by X•· The expected return J?, is defined as X;=E(X;) = fx,X;4J;(X;)dX;. If N; is 
the number of shares outstanding, the return of the ith share is x;= (1/N)X; with probability 
distribution ¢;(x;)dx;-<l>;(Nx;)d(Nx;) and expected value :r,-(1/N)-'E;. 
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bution of the return of any share, we shall assume for simplicity that 
they are at least in agreement as to the expected return.' 

This way of characterizing uncertain streams merits brief comment. 
Notice first that the stream is a stream of prof1ts, not dividends. As will 
become clear later, as long as management is presumed to be acting in 
the best interests of the stockholders, retained earnings can be regarded 
as equivalent to a fully subscribed, pre-emptive issue of common stock. 
Hence, for present purposes, the division of the stream between cash 
dividends and retained earnings in any period is a mere detail. Notice 
also that the uncertainty attaches to the mean value over time of the 
stream of profits and should not be confused with variability over time 
of the successive elements of the stream. That variability and uncer­
tainty are two totally different concepts should be clear from the fact 
that the clements of a stream can be variable even though known with 
certainty. It can be shown, furthermore, that whether the elements of a 
stream are sure or uncertain, the effect of variability per se on the valua­
tion of the stream is at best a second-order one which can safely be neg­
lected for our purposes (and indeed most others too).• 

The next assumption plays a strategic role in the rest of the analysis. 
We shall assume that firms can be divided into "equivalent return" 
classes such that the return on the shares issued by any firm in any 
given class is proportional to (and hence perfectly correlated with) the 
return on the shares issued by any other firm in the same class. This 
assumption implies that the various shares within the same class differ, 
at most, by a "scale factor." Accordingly, if we adjust for the difference 
in scale, by taking the ratio of the return to the expected return, the 
probability distribution of that ratio is identical for all shares in the 
class. It follows that all relevant properties of a share are uniquely char­
acterized by specifying (1) the class to which it belongs and (2) its 
expected return. 

The significance of this assumption is that it permits us to classify 
firms into groups within which the shares of different firms are "homoge­
neous," that is, perfect substitutes for one another. We have, thus, an 
analogue to the familiar concept of the industry in which it is the com­
modity produced by the firms that is taken as homogeneous. To com­
plete this analogy with Marshallian price theory, we shall assume in the 

7 To deal adequately with refinements such as differences among investors in estimates of 
expected returns would require extensive discussion of the theory of portfolio selection. Brief 
referem.:es to these and related topics will be made in the succeeding article on the general 
equilibrium modeL 

1 The reader may convince himself of this by asking how much he would be wining to rebate 
to his employer for the privilege of receiving his annual salary in equal monthly installments 
rather than in irregular amounts over the year. See also J. M. Keynes llO, esp. pp. 53-541. 
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analysis to follow that the shares concerned are traded in perfect mar­
kets under conditions of atomistic competition. 9 

From our definition of homogeneous classes of stock it follows that 
in equilibrium in a perfect capital market the price per dollar's worth of 
expected return must be the same for all shares of any given class. Or, 
equivalently, in any given class the price of every share must be propor­
tional to its expected return. Let us denote this factor of proportionality 
for any class, say the kth class, by 1/ P•· Then if p; denotes the price and 
x; is the expected return per share of the jth firm in class k, we must 
have: 

(1) 

or, equivalently, 

(2) 
x· 
-'- = P• a constant for all firms j in class k. 
P; 

The constants P• (one for each of the k classes) can be given several 
economic interpretations: (a) From (2) we see that each P• is the ex­
pected rate of return of any share in class k. (b) From (1) ljp, is the 
price which an investor has to pay for a dollar's worth of expected re­
turn in the class k. (c) Again from (1), by analogy with the terminology 
for perpetual bonds, P• can be regarded as the market rate of capitaliza­
tion for the expected value of the uncertain streams of the kind gen­
erated by the kth class of firms.10 

B. Debt Financing and Its Effects on Security Prices 

Having developed an apparatus for dealing with uncertain streams 
we can now approach the heart of the cost-of-capital problem by drop­
ping the assumption that firms cannot issue bonds. The introduction of 
debt-financing changes the market for shares in a very fundamental 
way. Because firms may have different proportions of debt in their capi-

9 Just what our classes of stocks contain and how the different classes can be identified by 
outside observers are empirical questions to which we shall return later. For the present, it is 
sufficient to observe: (1) Our concept of a class, while not identical to that of the industry is 
at least closely related to it. Certainly the basic characteristics of the probability distributions 
of the returns on assets '''iii rlepend to a significant extent on the product sold and the tech· 
no1ogy used. (2) \\7hat are the appropriate class boundaries will depend on the particular prob· 
lem being studied. An economist concerned with general tendencies in the market, for example, 
might well be prepared to \vork with far wider classes than would be appropriate for an inves­
tor planning his portfolio, or a firm planning its financial strategy. 

10 We cannot, on the basis of the assumptions so far, make any statements about the re]a. 
tionship or spread between the various p 's or capitalization rates. Before we could do so we 
would have to make further specific assumptions about the way investors believe the proba~ 
bility distributions vary from class to class, as well as assumptions about investors' preferences 
as between the characteristics of different distributions. 
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tal structure, shares of different companies, even in the same class, can 
give rise to different probability distributions of returns. In the language 
of finance, the shares will be subject to different degrees of financial risk 
or "leverage" and hence they will no longer be perfect substitutes for 
one another. 

To exhibit the mechanism determining the relative prices of shares 
under these conditions, we make the following two assumptions about 
the nature of bonds and the bond market, though they are actually 
stronger than is necessary and will be relaxed later: (1) All bonds (in­
cluding any debts issued by households for the purpose of carrying 
shares) are assumed to yield a constant income per unit of time, and 
this income is regarded as certain by all traders regardless of the issuer. 
(2) Bonds, like stocks, are traded in a perfect market, where the term 
perfect is to be taken in its usual sense as implying that any two com­
modities which are perfect substitutes for each other must sell, in equi­
librium, at the same price. It follows from assumption (1) that all bonds 
are in fact perfect substitutes up to a scale factor. It follows from as­
sumption (2) that they must all sell at the same price per dollar's worth 
of return, or what amounts to the same thing must yield the same rate 
of return. This rate of return will be denoted by rand referred to as the 
rate of interest or, equivalently, as the capitalization rate for sure 
streams. We now can derive the following two basic propositions with 
respect to the valuation of securities in companies with different capital 
structures: 

Proposition I. Consider any company j and let X 1 stand as before for 
the expected return on the assets owned by the company (that is, its 
expected profit before deduction of interest). Denote by D; the market 
value of the debts of the company; by Si the market value of its com­
mon shares; and by Y;=S;+D; the market value of all its securities or, 
as we shall say, the market value of the firm. Then, our Proposition I 
asserts that we must have in eyuilibrinm: 

(3) V; == (S; + D;) = X,/ pc, ior any firm j in class k. 

That is, the market value of any firm is independent of its capital structurr, 
and is given by capitalizing its expected return at the rate P• appropriate to 
its class. 

This proposition can be stated in an equivalent way in terms of the 
firm's "average cost of capital," X;/Y;, which is the ratio of its expected 
return to the market value of all its securities. Our proposition then is: 

X; X; 
__ ...:.___ ""' - = P•, for any firm j, in class k. 
(S; + D;) V; 

( 4) 

That is, tl~e average wsl of capital to any finn is completely independent of 
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its capital structure and is equal to the capitalization rate of a pure equity 
stream of its class. 

To establish Proposition I we will show that as long as the relations 
(3) or ( 4) do not hold between any pair of firms in a class, arbitrage will 
take place and restore the stated equalities. We use the term arbitrage 
advisedly. For if Proposition I did not hold, an investor could buy and 
sell stocks and bonds in such a way as to exchange one income stream 
for another stream, identical in all relevant respects but selling at a 
lower price. The exchange would therefore be advantageous to the inves­
tor quite independently of his attitudes toward risk." As investors 
exploit these arbitrage opportunities, the value of the overpriced shares 
will fall and that of the underpriced shares will rise, thereby tending to 
eliminate the discrepancy between the market values of the firms. 

By way of proof, consider two firms in the same class and assume for 
simplicity only, that the expected return, X, is the same for both firms. 
Let company 1 be financed entirely with common stock while company 
2 has some debt in its capital structure. Suppose first the value of the 
levered firm, l'2, to be larger than that of the unlevered one, l'1• Con­
sider an investor holding s, dollars' worth of the shares of company 2, 
representing a fraction a of the total outstanding stock, s,. The return 
from this portfolio, denoted by Y2, will be a fraction a of the income 
available for the stockholders of company 2, which is equal to the total 
return X, less the interest charge, rD,. Since under our assumption of 
homogeneity, the anticipated total return of company 2, X,, is, under 
all circumstances, the same as the anticipated total return to company 
1, X 1, we can hereafter replace X 2 and X 1 by a common symbol X. 
Hence, the return from the initial portfolio can be written as: 

(5) Y, = a(X- rD2). 

Now suppose the investor sold his aS2 worth of company 2 shares and 
acquired instead an amount s1 =a(S,+D,) of the shares of company 1. 
He could do so by utilizing the amount aS, realized from the sale of his 
initial holding and borrowing an additional amount aD2 on his own 
credit, pledging his new holdings in company 1 as a collateral. He would 
thus secure for himself a fraction s1/S1 =a(S,+D,)/S1 of the shares and 
earnings of company 1. Making proper allowance for the interest pay­
ments on his personal debt aD,, the return from the new portfolio, Y,, is 
given by: 

11 In the language of the theory of choice, the exchanges are movements from inefficient 
points in the interior to efficient points on the boundary of the investor's opportunity set; and 
not movements between efficient points along the boundary. lienee for this part of the analysis 
nothing is involved in the way of specific assumptions about investor attitudes or behavior 
other than that investors behave consistently and prefer more income to less income, ceteris 
paribus. 
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(6) 
a(S, + D,) V, 

Y, = X - raD, = cr- X - raD,. 
s, v, 

Comparing (S) with (6) we sec that as long as V 2 > V 1 we must have 
Y 1> Y,, so that it pays owners of company 2's shares to sell their hold­
ings, thereby depressing S, and hence V 2 ; and to acquire shares of com­
pany 1, thereby raising S, and thus V,. We conclude therefore that 
levered companies cannot command a premium over unlevered com­
panies because investors have the opportunity of putting the equivalent 
leverage into their portfolio directly by borrowing on personal account. 

Consider now the other possibility, namely that the market value of 
the levered company v, is less than V~o Suppose an investor holds ini­
tially an amount s1 of shares of company 1, representing a fraction a of 
the total outstanding stock, S,. His return from this holding is: 

s, 
Y 1 =-X= aX. s, 

Suppose he were to exchange this initial holding for another portfolio, 
also worth s1, but consisting of s, dollars of stock of company 2 and of 
d dollars of bonds, where s, and d are given by: 

(7) 
D, 

d =- s,. v, 
In other words the new portfolio is to consist of stock of company 2 and 
of bonds in the proportions S,jV, and D,jV,, respectively. The return 
from the stock in the new portfolio will be a fraction s2/S2 of the total 
return to stockholders of company 2, which is (X -rD,), and the return 
from the bonds will be rd. Making use of (7), the total return from the 
portfolio, Y,, can be expressed as follows: 

s2 s 1 D, s, S 1 
Y, =-(X- rD2) + rd =-(X- rD2) + r -s1 =-X= a- X s, v, v, v, v, 

(since s,=a-5,). Comparing Y, withY, we see that, if V,<S,=V,, then 
Y, will exceed Y1• Hence it pays the holders of company 1's shares to 
sell these holdings and replace them with a mixed portfolio containing 
an appropriate fraction of the shares of company 2. 

The acquisition of a mixed portfolio of stock of a levered company j 
and of bonds in the proportion SJ/V; and D;/V; respectively, may be 
regarded as an operation which "undoes" the leverage, giving access to 
an appropriate fraction of the unlevered return X;. It is this possibility 
of undoing leverage which prevents the value of levered firms from be­
ing consistently less than those of unlevered firms, or more generally 
prevents the average cost of capital X.;/V1 from being systematically 
higher for levered than for nonlevered companies in the same class. 
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Since we have already shown that arbitrage will also prevent V, from 
being larger than V 1, we can conclude that in equilibrium we must have 
V, = V ,, as stated in Proposition I. 

Proposition I I. From Proposition I we can derive the following propo­
sition concerning the rate of return on common stock in companies 
whose capital structure includes some debt: the expected rate of return 
or yield, i, on the stock of any company j belonging to the kth class is a 
linear function of leverage as follows: 

(8) i; = P• + (p, - r) D;/S;. 

That is, the expected yield of a share of stock is equal to the appropriate 
capitalization rate p,for a pure equity stream in the class, plus a premium 
related to financial risk equal to the debt-to-equity ratio limes the spread 
between P• and r. Or equivalently, the market price of any share of stock 
is given by capitalizing its expected return at the continuously variable 
rate i1 of (8) .12 

A number of writers have stated close equivalents of our Proposition 
I although by appealing to intuition rather than by attempting a proof 
and only to insist immediately that the results were not applicable to the 
actual capital markets .I' Proposition II, however, so far as we have been 
able to discover is new.'4 To establish it we first note that, by definition, 
the expected rate of return, i, is given by: 

(9) 

From Proposition I, equation (3), we know that: 

X; = P•(S; + D;). 

Substituting in (9) and simplifying, we obtain equation (8). 

12 To illustrate, suppose X= 1000, D=4000, r= 5 per cent and p~;=10per cent. These va1ues 
imply that V=lO,OOO and 8=6000 by virtue of Proposition I. The cxpcctccl yic1d or rate of 
return per share is then: 

1000 - 200 4000 
i = --

6
ooo- = .I + (.I - .OS) WOO= 13! per cent. 

13 See, for example, J. B. Williams [21, esp. pp. 72-73]; David Durand [3]; and W. A. 
Morton [15]. None of these writers describe in any detail the mechanism which is supposed to 
keep the average cost of capital constant under changes in capital structure. They seem, how­
ever, to be visualizing the equilibrating mechanism in terms of switches by investors between 
stocks and Lands as the yields of each get out of line with their "riskiness." This is an argu­
ment quite different from the pure arbitrage mechanism unrl.erlying our proof, and the differ­
ence is crucial. Regarding Proposition I as resting on investors' attitudes toward risk leads 
inevitably to a misunderstanding of many factors influencing relative yields such as, for ex­
ample, limitations on the portfolio composition of financial institutions. See Uelow, esp. 
Section I.D. 

14 J\llorton does make reference to a linear yield function but only " .•. for the sake of sim­
plicity and because the particular function used makes no essential difference in my condu· 
>ions" [15, p. 443, note 21. 
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C. Some Qualifications and Extensions of the Basic Propositions 

The methods and results developed so far can be extended in a num­
ber of useful directions, of which we shall consider here only three: (1) 
allowing for a corporate profits tax under which interest payments are 
deductible; (2) recognizing the existence of a multiplicity of bonds and 
interest rates; and (3) acknowledging the presence of market imperfec­
tions which might interfere with the process of arbitrage. The first two 
will be examined briefly in this section with some further attention 
given to the tax problem in Section II. Market imperfections will be dis­
cussed in Part D of this section in the course of a comparison of our re­
sults with those of received doctrines in the field of finance. 

Effects of the Present Method of Taxing Corporations. The deduction of 
interest in computing taxable corporate profits will prevent the arbi­
trage process from making the value of all firms in a given class propor­
tional to the expected returns generated by their physical assets. In­
stead, it can be shown (by the same type of proof used for the original 
version of Proposition I) that the market values of firms in each class 
must be proportional in equilibrium to their expected return net of 
taxes (that is, to the sum of the interest paid and expected net stock­
holder income). This means we must replace each X; in the original ver­
sions of Propositions I and II with a new variable X/ representing the 
total income net of taxes generated by the firm: 

(10) X;'= (X1 - rD1)(1 - r) + rD1 "" ir/ + rD;, 

where ir/ represents the expected net income accruing to the common 
stockholders and,. stands for the average rate of corporate income tax.'• 

After making these substitutions, the propositions, when adjusted for 
taxes, continue to have the same form as their originals. That is, Propo­
sition I becomes: 

(11) 
Xl 
- = P•', for any firm in class k, 
V; 

and Proposition II becomes 

jf·T 

i 1 o:= ;; = p;' + (p•'- r)D;/S; (12) 

where P•' is the capitalization rate for income net of taxes in class k. 
Although the form of the propositions is unaffected, certain interpre­

tations must be changed. In particular, the after-tax capitalization rate 

15 For simplicity, we shall ignore throughout the tiny element of progression in our present 
corporate tax and treat,. as a constant independent of (X;-rD;). 
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P•' can no longer be identified with the "average cost of capital" which 
is pk= XjVJ. The difference between P•' and the "true" average cost of 
capital, as we shall see, is a matter of some relevance in connection with 
investment planning within the firm (Section II). For the description of 
market behavior, however, which is our immediate concern here, the dis­
tinction is not r:ssential. To simplify presentation, therefore, and to pre­
serve continuity with the terminology in the standard literature we 
shall continue in this section tQ refer to Pk' as the average cost of capital, 
though strictly speaking this identification is correct only in the absence 
of taxes. 

Effects of a Plurality of Bonds and Interest Rates. In existing capital 
market> we find not one, but a whole family of interest rates varying 
with maturity, with the technical provisions of the loan and, what is 
most relevant for present purposes, with the financial condition of the 
horrowerl' Economic theory and market experience both suggest that 
the yields demanded by lenders tend to increase with the debt-equity 
ratio of the borrowing firm (or individual). If so, and if we can assume 
as a first approximation that this yield curve, r= r (D /S), whatever its 
precise form, is the same for all borrowers, then we can readily extend 
our propositions to the case of a rising supply curve for borrowed 
funds 17 

Proposition I is actually unaffected in form and interpretation by the 
fact that the rate of interest may rise with leverage; while the average 
cost of borrowed funds will tend to increase as debt rises, the average cost 
of funds from all sources will still be independent of leverage (apart 
from the tax eiTect). This conclusion follows directly from the ability of 
those who engage in arbitrage to undo the leverage in any financial 
structure by acquiring an appropriately mixed portfolio of bonds and 
stocks. Because of this ability, the ratio of earnings (before interest 
charges) to market value··-·i.e., the average cost of capital from all 

16 We shall not consider here the extension of the analysis to encompass the time structure of 
interest rates. ~\I though some of the problems posed by the time structure can be handled with­
in our comparative statics framework, an aUequa.Le discussion would require a separate paper. 

17 VVe can also develop a theory of Land valuation along Jines essentially parallel to those fol­
lowed for the case of shares. \Ve conjecture that the curve of bond yields as a function of lever­
Rge wi1l turn out to be a nonlinear one in contrast to the linear function of leverage developed 
for common shares. Ho\:rever, we \vould also expect that the rate of increase in the yield on 
new issues \Vould not be suJstautial in practice. This relatively slow rise woulU reflect the fact 
that interest rate increases by themselves can never be completely satisfactory to creditors as 
corr.pensation for their increased risk. Such increases may simply serve to raiser so high rela­
tive top that they become self-defeating by giving rise to a situation in which even normal 
flucluations in earnings may force the company into bankruptcy. The difficulty of borrmving 
more, therefore, tends to show up in the usual case not so much in higher rates as in the form 
of increasingly strir.gcnt restrictions imposed on the company's management and finances by 
the creditors; and ultimately in a complete inability to obtain new borrowed funds, at lea~t 
from the institutional inve~tors \Yho no.rrnally ~et the standards in the market ior bonds. 
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sources-must be the same for all firms in a given class.18 In other words, 
the increased cost of borrowed funds as leverage increases will tend to 
be offset by a corresponding reduction in the yield of common stock. 
This seemingly paradoxical result will be examined more closely below 
in connection with Proposition II. 

A significant modification of Proposition I would be required only if 
the yield curve r = r(D / S) were different for different borrowers, as 
might happen if creditors had marked preferences for the securities of a 
particular class of debtors. If, for example, corporations as a class were 
able to borrow at lower rates than individuals having equivalent per­
sonal leverage, then the average cost of capital to corporations might 
fall slightly, as leverage increased over some range, in reflection of this 
differential. In evaluating this possibility, however, remember that the 
relevant interest rate for our arbitrage operators is the rate on brokers' 
loans and, historically, that rate has not been noticeably higher than 
representative corporate rates.19 The operations of holding companies 
and investment trusts which can borrow on terms comparable to operat­
ing companies represent still another force which could be expected to 
wipe out any marked or prolonged advantages from holding levered 
stocks.20 

Although Proposition I remains unaffected as long as the yield curve 
is the same for all borrowers, the relation between common stock yields 
and leverage will no longer be the strictly linear one given by the original 
Proposition II. If r increases with leverage, the yield i will still tend to 

u One normally minor qualification might be noted. Once we relax the assumption that all 
bonds have certain yields, our arbitrage operator faces the danger of something comparable to 
"gambler's ruin/' That is, there is always the possibility that an otherwise sound concern­
one whose long~run expected income is greater than its interest liability-might be forced into 
liquidation as a result of a run of temporary losses. Since reorganization generally involves 
costs, and because the operation of the firm may be hampered during the period of reorganizaw 
tion with lastir:g unfavorable effects on earnings prospects, we might perhaps expect heavily 
levered companies to sell at a slight discount relative to less heavily indebted companies of the 
same class. 

laUnder normal conditions, moreover, a substantial part of the arbitrage process could be 
expected to take the form, not of having the arbitrage operators go into debt on personal 
account to put the required leverage into their portfolios, but simply of having them reduce 
the amount of corporate bonds they already hold when they acquire underpriced unlevered 
stock. Margin requirements are also some,vhat less of an obstacle to maintaining any desired 
degree of leverage in a portfolio than might be thought at first glance. Leverage could be 
largely restored in the face of higher margin requirements by switching to stocks having more 
leverage at the corporate level. 

2() An extreme form of inequality between borrowing and lending rates occurs, of course, in 
the case of preferred stocks, which can not be directly issued by individuals on personal 
account. Here again, however, we would expect that the operations of investment corporations 
plus the ability of arbitrage operators to seU off their holdings of preferred stocks would act to 
prevent the emergence of any substantial premiums (for this reason) on capital structures conw 
taining preferred stocks. Nor are preferred. stocks so far removed from bonds as to make it 
impossible for arbitrage operators to approximate closely the risk and leverage of a corporate 
preferred stock by incurri1Jg a somewhat smaller debt on personal account. 
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rise as D/S increases, but at a decreasing rather than a constant rate. 
Beyond some high level of leverage, depending on the exact form of the 
interest function, the yield may even start to fall.'1 The relation between 
i and D/S could conceivably take the form indicated by the curve MD 

i 
" 0 .. 

(J) 

" ~ 
" 0 
0 

~ 

~ 

I 
w o·L-----------------~------------~ l. ... 

DEBT TO EQUITY RATIO: 0./S. 
J J 

FIGURE 2 

in Figure 2, although in practice the curvature would be much less pro­
nounced. By contrast, with a constant rate of interest, the relation 
would be linear throughout as shown by line MM', Figure 2. 

The downward sloping part of the curve MD perhaps requires some 
11 Since new lenders aTe unlikely to permit tht~ much leverage (cf. note 17), this range of the 

curve is likely to be occupied by companies whose earnings prospects have fallen substantially 
since the time when their debts were issued. 
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comment since it may be hard to imagine why investors, other than 
those who like lotteries, would purchase stocks in this range. Remember, 
however, that the yield curve of Proposition II is a consequence of the 
more fundamental Proposition I. Should the demand by the risk-lovers 
prove insufficient to keep the market to the peculiar yield-curve MD, 
this demand would be reinforced by the action of arbitrage operators. 
The latter would find it profitable to own a pro-rata share of the firm as 
a whole by holding its stock and bonds, the lower yield of the shares 
being thus offset by the higher return on bonds. 

D. The Relation of Propositions I and II to Current Doctrims 

The propositions we have developed with respect to the valuation of 
firms and shares appear to be substantially at variance with current 
doctrines in the field of finance. The main differences between our view 
and the current view arc summarized graphically in Figures 1 and 2. 
Our Proposition I [equation H)J asserts that the average cost of capital, 
X{/l";, is a constant for all firmsj in class k, independently of their fi­
nancial structure. This implies that, if we were to take a sample of firms 
in a given class, and if for each finn we were to plot the ratio of expected 
return to market value against some measure of leverage or financial 
structure, the points would tend to fall on a horizontal straight line 
with intercept p,•, like the solid line rmn' in Figure 1.22 From Proposition 
I we derived Proposition II [equation (8)] which, taking the simplest 
version with r constant, asserts that, for all1irms in a class, the relation 
between the yield on common stock and financial structure, measured 
by D;/S;, will approximate a straight line with slope (p,•-r) and inter­
cept p,•. This relationship is shown as the solid line }l;Jkf' in Figure 2, to 
which reference has been made earlier.23 

By contrast, the conventional view among finance specialists appears 
to start from the proposition that, other things equal, the earnings­
price ratio (or its reciprocal, the times-earnings multiplier) of a firm's 
mmmon stock will normally be only slightly affected by "moderate" 
amounts of debt in the firm's capital structure.24 Translate<! into our no-

"n Iu Figure 1 the- measure of leverage used is D1/V1 (the ratio of debt to market value) 
rather than D;/Si (the ratio of debt to equity), the concept used in the analytical develop­
ment. The Di/V1 measure is introduced at this point because it simplifies comparison and con­
trast of our view ·with the traditional position. 

2.'l The line Jvf_lf' in Figure 2 has been dra\vn with a positive s1ope on the assumption that 
Pkr>r, a condition which will normally obtain. Our Proposition II as given in equation (8) 
would continue to be valid, of course, even in the unlikely event that p1/ <r, but the slope of 
.M.M' would be negative. 

2 ~ Sec, e.g., Graham and Dodd (6, pp. 464---66]. Without doing violence to this position, we 
can bring out its implications more sharply by ignoring the qualification and treating the yield 
as a virtual constant over the relevant range. See in this connection the discussion in Durand 
[3, esp. pp. 225-37J of whn.t he calls the "net income method" of valuation. 
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tation, it asserts that for any firm j in the class k, 

(13) 
X/- rDi _ if/ _ . * Di ---=----'- = - - '' , a constant for- < L> 

S; S; s,-
or, equivalently, 

(14) s, = if;'/i.*. 

Here i,* represents the capitalization rate or earnings~price ratio on the 
common stock and L. denotes some amount of leverage regarded as the 
maximum "reasonable" amount for firms of the class k. This assumed 
relationship between yield and leverage is the horizontal solid line ML' 
of Figure 2. Beyond L', the yield will presumably rise sharply as the 
market discounts "excessive" trading on the equity. This possibility of a 
rising range for high leverages is indicated by the broken~line segment 
L'G in the figure." 

If the value of shares were really given by (14) then the over-all mar­
ket value of the firm must be: 

(16) 
, _ 'X1-rD; X;' (i,*-r)D; 

} ; = S; + D; = . * + D; = -:-;- + . * · 
'lk 't-k 'tk 

That is, for any given level of expected total returns after taxes (X/) 
and assuming, as seems natural, that i,*>r, the value of the firm must 
tend to rise with debt;26 whereas our Proposition I asserts that the value 
of the firm is completely independent of the capital structure. Another 
way of contrasting our position with the traditional one is in terms of the 
cost of capital. Solving (16) for Xt/F; yields: 

(17) X;'/V; = i,*- (i?- r)D;/V;. 

According to this equation, the average cost of capital is not indepen­
dent of capital structure as we have argued, but should tend to fall with 
increasing leverage, at least within the relevant range of moderate debt 
ratios, as shown by the line ms in Figure 1. Or to put it in more familiar 
terms, debt-financing should be "cheaper" than equity-financing if not 
carried too far. 

When we also allow for the possibility of a rising range of stock yields 
for large values of leverage, we obtain a U-shaped curve like mst in 

!liTo make it easier to see some of the implications of this hypothesis a5 well as to prepare 
the ground for later statistical testing, it will be helpful to a!;surne that the notion of a critical 
limit on leverage beyond which yields rise rapidly, can be epitomized by a quadratic relation of 
the form: 

(I 5) if/ /S; = ;.• + {J(D;/S;) + a(D,/S;)', a> 0. 

• For a typical discussion of how a promoter can, supposedly, increase the market value of a 
finn by recourse to debt issues, see W. J. Eiteman [4, esp. pp. 11-13]. 
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Figure 1.27 That a yield-curve for stocks of the form ML'G in Figure 2 
implies a U -shaped cost-of-capital curve has, of course, been recognized 
by many writers. A natural further step has been to suggest that the 
capital structure corresponding to the trough of the U is an "optimal 
capital structure" towards which management ought to strive in the 
best interests of the stockholders." According to our model, by contrast, 
no such optimal structure exists-all structures being equivalent from 
the point of view of the cost of capital. 

Although the falling, or at least U-shaped, cost-of-capital function is 
in one form or another the dominant view in the literature, the ultimate 
rationale of that view is by no means clear. The crucial element in the 
position-that the expected earnings-price ratio of the stock is largely 
unaffected by leverage up to some conventional limit-is rarely even 
regarded as something which requires explanation. It is usually simply 
taken for granted or it is merely asserted that this is the way the market 
behaves.29 To the extent that the constant earnings-price ratio has a 
rationale at all we suspect that it reflects in most cases the feeling that 
moderate amounts of debt in "sound" corporations do not really add 
very much to the "riskiness" of the stock. Since the extra risk is slight, 
it seems natural to suppose that firms will not have to pay noticeably 
higher yields in order to induce investors to hold the stock.30 

A more sophisticated line of argument has been advanced by David 
Durand [3, pp. 231-33]. He suggests that because insurance companies 
and certain other important institutional investors are restricted to debt 
securities, nonfinancial corporations are able to borrow from them at 
interest rates which are lower than would be required to compensate 

27 The U-sJ1aped nature of the cost-of-capital curve can be exhibited explicitly if the yield 
curve for shares as a function of leverage can be approximated by equation (15) of footnote 25. 
From that equation, multiplying both sides by S, we obtain: 'iif= Xt -rDi= h*Si+f3D;+aD/ 
/Si or, adding and subtracting i~c*D11 from the right-hanrl side and collecting terms, 

(18) X/= ;,*(S; + D;) + ({3 + r- ;,*)D; + aD',/S;. 

Dividing (18) by Fi gives an expression for the cost of capital: 

19 
X//V; = ;,• - (i,* - r - {J)D,/V; + aD;'/S;V; = ;,• - (i,• - r - ~)D;/V; 

( ) + a(D;/V,)'/(1 - D;/V,) 

which is clearly U-shaped since o: is supposed to be positive. 
25 For a. typical statement see S. !1-1. Robbins [16, p. 307]. See also Graham and Dodd [6, 

pp. 468-74]. 
"See e.g., Graham and Dodd [6, p. 466]. 
1n A typical statement is the following by Guthmann and Dougall [7, p. 245]: "Theoretically 

it might be argued that the increased hazard from using bonds and preferred stocks would 
counterbalance this additional income and so prevent the common stock from being more 
attractive than when it had a lower return but fewer prior obligations. In practice, the extra 
earnings hom 'tracling on the equity' are often regarded by inveslors as more than suiTicient to 
serve as a 'premium for risk' when the proportions of the several securities are judiciously 
mixed." 
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creditors in a free market. Thus, while he would presumably agree with 
our conclusions that stockholders could not gain from leverage in an un­
constrained market, he concludes that they can gain under present insti­
tutional arrangements. This gain would arise by virtue of the "safety 
superpremium" which lenders are willing to pay corporations for the 
privilege of lending."1 

The defective link in both the traditional and the Durand version of 
the argument lies in the confusion between investors' subjective risk 
preferences and their objective market opportunities. Our Propositions 
I and II, as noted earlier, do not depend for their validity on any as­
sumption about individual risk preferences. Nor do they involve any as­
sertion as to what is an adequate compensation to investors for assum­
ing a given degree of risk. They rely merely on the fact that a given 
commodity cannot consistently sell at more than one price in the mar­
ket; or more precisely that the price of a commodity representing a 
"bundle" of two other commodities cannot be consistently different 
from the weighted average of the prices of the two components (the 
weights being equal to the proportion of the two commodities in the 
bundle). 

An analogy may he helpful at this point. The relations between 1/ p,, 
the price per dollar of an unlevered stream in class k; 1/r, the price per 
dollar of a sure stream, and 1/ if> the price per dollar of a levered stream 
j, in the kth class, are essentially the same as those between, respective­
ly, the price of whole milk, the price of butter fat, and the price of milk 
which has been thinned out by skimming off some of the butter fat. Our 
Proposition I states that a firm cannot reduce the cost of capital-i.e., 
increase the market value of the stream it generates--by securing part 
of its capital through the sale of bonds, even though debt money ap­
pears to be cheaper. This assertion is equivalent to the proposition that, 
under perfect markets, a dairy farmer cannot in general earn more for 
the milk he produces by skimming some of the butter fat and selling 
it separately, even though butter fat per unit weight, sells for more 
than whole milk. The advantage from skimming the milk rather than 
selling whole milk would be purely illusory; for what would be gained 
from selling the high-priced butter fat would be lost in selling the low­
priced residue of thinned milk. Similarly our Proposition II-that the 
price per dollar of a levered stream falls as leverage increases·-is an ex-

31 Like Durand, !Yiorton [tSJ contends "that the actua] market deviates from [Proposition 
I] by giving a changing over-all cost of money at different points of the [JeverageJ scale" (p. 
443, note 2, inserts ours), but the basis for this contention is nowhere clear1y stated. Judging 
by the great emphasis given to the Jack of mobility of investment funds between stocks and 
bonds and to the psychological and institutional pressures toward debt portfolios (see pp. 444-
51 and especially his discussion of the optimal capital structure on p. 453) he would seem to be 
taking a position very simi]ar to that of Durand above. 
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act analogue of the statement that the price per gallon of thinned milk 
falls continuously as more butter fat is skimmed off." 

It is clear that this last assertion is true as long as butter fat is worth 
more per unit weight than whole milk, and it holds even if, for many 
consumers, taking a little cream out of the milk (adding a little leverage 
to the stock) does not detract noticeably from the taste (does not add 
noticeably to the risk). Furthermore the argument remains valid even 
in the face of instituionallimitations of the type envisaged by Durand. 
For suppose that a large fraction of the population habitually dines in 
restaurants which are required by law to serve only cream in lieu of 
milk (entrust their savings to institutional investors who can only buy 
bonds). To be sure the price of butter fat will then tend to be higher in 
relation to that of skimmed milk than in the absence such restrictions 
(the rate of interest will tend to be lower), and this will benefit people 
who eat at home and who like skim milk (who manage their own port­
folio and are able and willing to take risk). But it will still be the case 
that a farmer cannot gain by skimming some of the butter fat and sell­
ing it separately (firm cannot reduce the cost of capital by recourse to 
borrowed funds) .33 

Our propositions can be regarded as the extension of the classical 
theory of markets to the particular case of the capital markets. Those 
who hold the current view-whether they realize it or not-must as-

u Let M denote the quantity of whole milk, Bj1lf the proportion of butter fat in the whole 
milk, and let PM, PB and Pa denote, respectively, the price per unit weight of whole milk, butter 
fat and thinned milk from which a fraction a: of the butter fat has been skimmed off. We then 
have the fundamental perfect market relation: 

(a) 05a51, 
stating that total receipts will be the same amount PMM1 independently of the amount aB of 
butter fat that may have been sold separately. Since PM corresponds to 1/p, PB to 1/r, Pa. to 
1/<, M to X and aR to rD, (a) is equivalent to Proposition I, S+D=X/p. From (a) we derive: 

M aB 
(b) Po = PM M - aB - Ps M - aB 

which gives the price of thinned milk as an explicit function of the proportion of bL1tter fat 
skimmed off; the function decreasing as long as Pn>PM· From (a) also fol1ows: 

(c) 
PsaB 

1/p. = 1/PM + (1/pM- 1/Ps) p.(M _ aB) 

which is the exact analogue of Proposition II, ag ~iven by (8). 
Js The reader who likes parables will find that the analogy with interrelated commodity 

markets can be pushed a good deal farther than we have done in the text. For instance, the 
effect of changes in the market rate of interest on the over-all cost of capital is the same as the 
effect of a change in the price of butter on the price of whole milk. Similarly, just as the rela­
tion between the prices of skim milk and butter fat influences the kind of cows that will be 
reared, so the relation between i and r infiuences the kind of ventures that ?.ill be undertaken. 
If people like butter we shall have Guernseys; if they are wil1ing to pay a high price for safety, 
this will encourage ventures which promise smaller but less uncertain streams per dollar of 
physical assets. 
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sume not merely that there are lags and frictions in the equilibrating 
process-a feeling we certainly share,34 claiming for our propositions 
only that they describe the central tendency around which observations 
will scatter-but also that there are large and systematic imperfections 
in the market which permanently bias the outcome. This is an assump­
tion that economists, at any rate, will instinctively eye with some skep­
ticism. 

In any event, whether such prolonged, systematic departures from 
equilibrium really exist or whether our propositions are better descrip­
tions of long-run market behavior can be settled only by empirical re­
search. Before going on to the theory of investment it may be helpful, 
therefore, to look at the evidence. 

E. Some Prelim,i11ary Evidence 01t the Basic Propositions 

Unfortunately the evidence which has been assembled so far is amaz­
ingly skimpy. Indeed, we have been able to locate only two recent stud­
ies-and these of rather limited scope-which were designed to throw 
light on the issue. Pending the results of more comprehensive tests which 
we hope will soon be available, we shall review briefly such evidence as is 
provided by the two studies in question: (1) an analysis of the relation 
between security yields and financial structure for some 43 large electric 
utilities by F. B. Allen [1], and (2) a parallel (unpublished) study by 
Robert Smith (19], for 42 oil companies designed to test whether Allen's 
rather striking results would be found in an industry with very differ­
ent characteristics." The Allen study is based on average figures for the 
years 1947 and 1948, while the Smith study relates to the single year 
1953. 

The Effect of Leverage on the Cost of CapUal. According to the received 
view, as shown in equation (17) the average cost of capital, X'/V, 
should decline linearly with leverage as measured by the ratio D /V, at 
least through most of the relevant range.36 According to Proposition I, 
the a vcrage cost of capital within a given class k should tend to have 
the same value p,• independently of the degree of leverage. A simple test 

"4 Several specific examples of the failure of the arbitrage mechanism can be found in Graham 
ant! Dodd !6, e.g., pp. 6!6-48]. The price discrepancy de•cribed on pp. 646-47 is particularly 
curious since it persists even today despite the fact that a whole generation of security analysts 
has been brought up on this book! 

36 'We wish to express our thanks to both writers for making available to us some of their 
original worksheets. In addition to these recent studies there is a frequently cited (but appar­
ently seldom read) study by the Federal Communications Commission in 1938 [22] which 
purports to show the existence of an optimal capital structure or range of structures (in the 
sense defined above) for public utilities in the 1930's. By current standards for statistical in­
vestigations .. however, this study cannot be regarded as having any real evidential value for 
the problem at hand. 

lB We shall simplify our notation in this section by dropping the subscriptj used to denote a 
particular firm where\·er this will not lead to confusion. 



Appendix B 
Workpaper UIF-10 

Page 23 of 50

282 THE AMERICAN ECONOMIC REVIEW 

of the merits of the two alternative hypotheses can thus be carried out 
by correlating X'/V with D/V. If the traditional view is correct, the 
correlation should be significantly negative; if our view represents a bet­
ter approximation to reality, then the correlation should not be signifi­
cantly different from zero. 

Doth studies provide information about the average value of D-the 
market value of bonds and preferred stock--and of V-the market 
value of all securities.37 From these data we can readily compute the 
ratio D/V and this ratio (expressed as a percentage) is represented by 
the symbol d in the regression equations below. The measurement of 
the variable X'/V, however, presents serious difficulties. Strictly speak­
ing, the numerator should measure the expected returns net of taxes, 
but this is a variable on which no direct information is available. As an 
approximation, we have followed both authors and used (1) the average 
value of actual net returns in 1947 and 1948 for Allen's utilities; and (2) 
actual net returns in 1953 for Smith's oil companies. Net return is de­
fined in both cases as the sum of interest, preferred dividends and stock­
holders' income net of corporate income taxes. Although this approxima­
tion to expected returns is undoubtedly very crude, there is no reason to 
believe that it will systematically bias the test in so far as the sign of the 
regression coefficient is concerned. The roughness of the approximation, 
however, will tend to make for a wide scatter. Also contributing to the 
scatter is the crudeness of the industrial classification, since especially 
within the sample of oil companies, the assumption that all the firms be­
long to the same class in our sense, is at best only approximately valid. 

Denoting by x our approximation to X'/V (expressed, like d, as a 
percentage), the results of the tests arc as follows: 

Electric Utilities x = 5. 3 + . 006d 
(± .008) 

Oil Companies x = 8.5 + .006d 
(± .024) 

r = . 12 

.04. 

The data underlying these equations are also shown in scatter diagram 
form in Figures 3 and 4. 

The results of these tests are clearly favorable to our hypothesis. 

87 Note that for purposes of this test preferred stocks, since they represent ~n expected fixed 
obligation, a.re properly classified with bonds even though the tax status of preferred dividends 
is different from that of interest payments and even though preferred dividends are really 
fixed only as to th~ir maximum in any y~ar, Some difficulty of dassification does arist:! in the 
case of convertible preferred stocks (and convertible bonds) selling at a substantial premium, 
but fortunately very few such issues were involved for the companies included in the two 
studies. Smith included bank loans and certain other short· term obligations (at book values) 
in his data on oil company debts and this treatment is perhaps open to some question. How· 
ever, the amounts involved were relatively small and check computations showed that their 
elimination would lead to only minor differences in the test results. 
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Both correlation coefficients are very close to ?.ero and not statistically 
significant. Furthermore, the implications of the traditional view fail to 
be supported even with respect to the sign of the correlation. The data 
in short provide no evidence of any tendency for the cost of capital to 
fall as the debt ratio increases."" 

It should also be apparent from the scatter diagrams that there is no 
hint of a curvilinear, U-shaped, relation of the kind which is widely be­
lieved to hold between the cost of capital and leverage. This graphical 
impression was confirmed by statistical tests which showed that for 
both industries the curvature was not significantly different from zero, 
its sign actually being opposite to that hypothesized.39 

Note also that according to our model, the constant terms of the re­
gression equations are measures of P<', the capitalization rates for un­
levered streams and hence the average cost of capital in the classes in 
question. The estimates of 8.5 per cent for the oil companies as against 
5.3 per cent for electric utilities appear to accord well with a priori ex­
pectations, both in absolute value and relative spread. 

The Effect of Leverage on Common Stock Yields. According to our Prop­
osition II-see equation 12 and Figure 2-the expected yield on com­
mon stock, ir'/S, in any given class, should tend to increase with lever­
age as measured by the ratio D/S. The relation should tend to be linear 
and with positive slope through most of the relevant range (as in the 
curve M M' of Figure 2), though it might tend to flatten out if we move 

38 It may be argued that a test of the kind used is biased against the traditional view. The 
fact that both sides of the regression equation are divided by the variable V which may be 
subject to random variation might tend to impart a positive bias to the correlation. As a check 
on the results presented in the text, we have, therefore, carried out a supplementary test 
based on equation (16). This equation shows that, if the traditional view is correct, the market 
value of a company should, fo1 given X'", increase with debt through most of the relevant range; 
according to our model the market value should he uncorrclatcd with D, given xr. Because 
of wide variations in the size of the firms included in our samples, all variables must be divided 
by a suitable scale factor in order to avoid spurious results in carrying out a test of equation 
(16). The factor we have used is the book value of the firm denoted by A. The hypothesis 
tested thus takes the specific form: 

V/.4 = a+b(l''jA) +c(D/A) 

and the numerator of the ratio xr I A is again approximated by actual net returns. The partial 
correlation between VI A and D I A should now be positive according to the traditional view 
and zero according to our model. Although division by A should, if anything, bias the r~ults 
in favor of the traditional hypothesis, the partial correlation turns out to be only .03 for the on 
companies and -.28 for the electric utilities. Neither of these coefficients is significantly differ­
ent from zero and the larger one even has the wrong sign. 

311 The tests consisted of fitting to the data the equation (19) of footnote 27. As shown 
there, it follows from the U-shapecl hypothesis that the coefficient a of the variable (D/V)' 
/(1-D/V), denoted hereafter by d*, should be significant and positive. The follm•.:ing regres­
sion equations and partials were obtained: 

Electric Utilities x = 5.0 + .Ol7d- .003d*; r,~.d = - .15 
Oil Companies x = 8.0 + .OSd - .03cf'; r:rd• .d = - .14. 
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far enough to the right (as in the curve MD'), to the extent that high 
leverage tends to drive up the cost of senior capital. According to the 
conventional view, the yield curve as a function of leverage should be a 
horizontal straight line (like ML') through most of the relevant range; 
far enough to the right, the yield may tend to rise at an increasing rate. 
Here again, a straight-forward correlation-in this case between if' IS 
and DIS-can provide a test of the two positions. If our view is correct, 
the correlation should be significantly positive; if the traditional view is 
correct, the correlation should be negligible. 

Subject to the same qualifications noted above in connection with 
:X\ we can approximate iic by actual stockholder net incomc.40 Letting 
z denote in each case the approximation to ff'IS (expressed as a per­
centage) and letting h denote the ratio DIS (also in percentage terms) 
the following results arc obtained: 

Electric utilities z = 6.6 + .0171! r = .53 

Oil Companies 

( + .004) 

z = 8.9 + .0511! 
(± .012) 

r = .53. 

These results are shown in scatter diagram form in Figures 5 and 6. 
Here again the implications of our analysis seem to be borne out by 

the data. Doth correlation coefficients are positive and highly significant 
when account is taken of the substantial sample size. Furthermore, the 
estimates of the coefl[cients of the equations seem to accord reasonably 
well with our hypothesis. According to equation (12) the constant term 
should be the value of p,' for the given class while the slope should he 
(pk'-r). From the test of Proposition I we have seen that for the oil 
companies the mean value of P<' could be estimated at around 8.7. 
Since the average yield of senior capital during the period covered was 
in the order of 31, per cent, we should expect a constant term of about 
8.7 per cent and a slope of just over 5 per cent. These values closely ap­
proximate the regression estimates of 8.9 per cent and 5.1 per centre­
spectively. For the electric utilities, the yield of senior capital was also 
on the order of 3! per cent during the test years, but since the estimate 
of the mean value of P•' from the test of Proposition I was 5.6 per cent, 

~0 As indicated earlier, SI:!iL:l's data \\·ere for the single year 1953. Since the use of a single 
year's profits as a measure of expected profits might be open to objection we collected profit 
data for 1952 for the same comp:1nics and based the computation of 'iT/Son the avemge of the 
two years. The value of 1f-T/S was obtained from the formula: 

( 
assets in '53 ) 1 

net earnings in 1952 ·assets in ,
52 

+net earnings in '1953 2 
+ (average market value of common stock in '53). 

The asset adjustment was introduced as rollgh allowance for the effects of possible growth in 
the size of the firm. It might be addeJ that the correlaliun computed with 7fT /S based on nel 
profits in 1953 alone \Vas found to be only slightly smaller, nc~me\y .SO. 
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the slope should be just above 2 per cent. The actual regression estimate 
for the slope of 1.7 per cent is thus somewhat low, but still within one 
standard error of its theoretical value. Because of this underestimate of 
the slope and because of the large mean value of leverage (h= 160 per 
cent) the regression estimate of the constant term, 6.6 per cent, is some­
what high, although not significantly different from the value of 5.6 
per cent obtained in the test of Proposition I. 

When we add a square term to the above equations to test for the 
presence and direction of curvature we obtain the following estimates: 

Electric Utilities z = 4.6 + .004h - .007 h' 

Oil Companies z = 8.5 + .072h - .016h2• 

For both cases the curvature is negative. In fact, for the electric utili­
ties, where the observations cover a wider range of leverage ratios, the 
negative coefficient of the square term is actually significant at the 5 
per cent level. Negative curvature, as we have seen, runs directly coun­
ter to the traditional hypothesis, whereas it can be readily accounted 
for by our model in terms of rising cost of borrowed funds. 41 

In summary, the empirical evidence we have reviewed seems to be 
broadly consistent with our model and largely inconsistent with tradi­
tional views. Needless to say much more extensive testing will be re­
quired before we can firmly conclude that our theory describes market 
behavior. Caution is indicated especially with regard to our test of 
Proposition II, partly because of possible statistical pitfalls42 and partly 
because not all the factors that might have a systematic effect on stock 
yields have been considered. In particular, no attempt was made to test 
the possible influence of the dividend pay-out ratio whose role has 
tended to receive a great deal of attention in current research and think­
ing. There are two reasons for this omission. First, our main objective 
has been to assess the prima facie tenability of our model, and in this 
model, based as it is on rational behavior by investors, dividends per se 
play no role. Second, in a world in which the policy of dividend stabiliza­
tion is widespread, there is no simple way of disentangling the true ef­
fect of dividend payments on stock prices from their apparent effect, 

n That the yield of senior capital tended to rise for utilities as levemge increased is clearly 
shown in several of the scatter diagrams presented in the published version of Allen's study. 
This significant negative curvature between stock yields and leverage for utilities may be part­
ly responsible for the fact, previously noted, that the constant in the linear regression is some­
what higher and the slope somewhat lower than implied by equation (12). Note also in connec­
tion with the estimate of p~eT that the introduction of the quadratic term reduces the constant 
considerably, pushing it in fact below the a priori expectation of 5.6, though the difference is 
again not statistically significant. 

&2 In our test, e.g., the two variables z and hare both ratios with S appearing in the denomi­
nator, which may tend to impart a poMtivc bias to the correlation (cf. note 38). Attempts were 
made to develop alternative tests, but although various possibilities were explored, we have 
so far been unable to :find satisfactory alternatives. 
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the latter reflecting only the role of dividends as a proxy measure of 
long-term earning anticipations.•• The difficulties just mentioned are 
further compounded by possible interrelations between dividend policy 
and leverage." 

II. Implications of the Analysis for the Theory of Investmmt 

A. Capital Structure and Investment Policy 

On the basis of our propositions with respect to cost of capital and 
financial structure (and for the moment neglecting taxes), we can derive 
the following simple rule for optimal investment policy by the firm: 

Pro position II I. If a firm in class k is acting in the best interest of the 
stockholders at the time of the decision, it will exploit an investment op­
portunity if and only if the rate of return on the investment, say p*, 
is as large as or larger than Pk· That is, the cut-off point for investment 
in the firm will in all cases be P• and will be completely unaffected by the 
type of security used to finance the investment. Equivalently, we may say 
that regardless of the financing used, the marginal cost of capital to a 
firm is equal to the average cost of capital, which is in turn equal to the 
capitalization rate for an unlevered stream in the class to which the 
firm belongs. 45 

To establish this result we will consider the three major financing al­
ternatives open to the firm-bonds, retained earnings, and common 
stock issues-and show that in each case an investment is worth under­
taking if, and only if, p* '?;, Pk46 

Consider first the case of an investment financed by the sale of bonds. 
We know from Proposition I that the market value of the firm before the 
investment was undertaken was:47 

(20) Vo = Xo/!Jk 
63 \Ve suggest that failure to appreciate this difficulty is responsible for many fallacious, or 

at least unwarranted., conclusions about the role of dividends. 
<~1 In the sample of electric utilities, there is a substantial negative correlation between yields 

and pay-out ratios, but also between pay-out ratios and leverage, sugge~ting that either the 
association of yields and leverage or of yields and pay-out ratios may be (at least partly) 
spurious. These difficulties however do not arise in the case of the oil industry sample. A pre­
liminary analysis indicates that there is here no significant relation between leverage and 
pay-out ratios and also no significant correlation (either gross or partial) beh:veen yields and 
pay-out ratios. 

?;; The analysis developerl in this paper is essentially a comparative-statics_, not a dynamic 
ana1ysis. This note of caution applies with special force to Proposition III. Such problems as 
those posed by expected changes in r and in p,~ 0\'er time will not be treated here. Although 
they are in principle amenable to analysis within the general framework \\o'e have laid out, such 
an undertaking is sufficiently complex to deserve separate treatment. Cf. note 17 . 

.f6 The extension of the proof to other types of financing 1 such as the sale of preferred stock or 
the issuance of stock rights is straightfon1;ard. 

47 Since no confusion is likely to arise, we have agaiu, for simplicity, eJiminated the subscripts 
identifying the firm in the equations to follo1\·. Except for pk, the subscripts now refer Lo time 
periods. 
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and that the value of the common stock was: 

(21) So= Vo- Do. 

If now the firm borrows I dollars to finance an investment yielding p* its 
market value will become: 

(22) 
P• 

p*I 
Vo+·­

P• 

and the value of its common stock will be: 

(23) 
p*J 

S, = V, - (Do + f) ~ 1' o + --- - Do - I 
P< 

or using equation 21, 

(24) 
p*l 

s, = s. + --- !. 
P> 

Hence S,zSo as p*zP•·" 

To illustrate, suppose the capitalization rate for uncertain streams in 
the kth class is 10 per cent and the rate of interest is 4 per cent. Then if 
a given company had an expected income of 1,000 and if it were financed 
entirely by common stock we know from Proposition I that the market 
value of its stock would be 10,000. Assume now that the managers of the 
firm discover an investment opportunity which will require an outlay of 
100 and which is expected to yield 8 per cent. At first sight this might 
appear to be a profitable opportunity since the expected return is double 
the interest cost. If, however, the management borrows the necessary 
100 at 4 per cent, the total expected income of the company rises to 
1,008 and the market value of the firm to 10,080. But the firm now will 
have 100 of bonds in its capital structure so that, paradoxically, the 
market value of the stock must actually be reduced from 10,000 to 
9,980 as a consequence of this apparently profitable investment. Or, to 
put it another way, the gains from being able to tap cheap, borrowed 
funds are more than offset for the stockholders by the market's discount­
ing of the stock for the added leverage assumed. 

Consider next the case of retained earnings. Suppose that in the course 
of its operations the firm acquired I dollars of cash (without impairing 

418 In the case of bond-financing the rate of interest on bonds does not enter explicitly into 
the decision (assuming the firm borrm"rs at the market rate of interest). This is true, more­
over, given the conditions outlined in Section I.C, even though interest rates may be 
an increasing function of debt outstanding. To the extent that the finn borrowed at a rate 
other than the market rate the two l's in equation (24) would no longer be identical and an 
additional gain or loss, as the case might be~ would accrue to the shareholders. It might also 
be noted in passing that permitting the two I's in (24) to take on different values provides a 
simple method for introducing underwriting expenses into the analysis. 
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the earning power of its assets). If the cash is distributed as a dividend 
to the stockholders their wealth W 0 , after the distribution will be: 

(25) 
Xo 

Wo =So+ I=-- Do+ I 
P< 

where Xo represents the expected return from the assets exclusive of the 
amount I in question. If however the funds are retained by the company 
and used to finance new assets whose expected rate of return is p*, then 
the stockholders' wealth would become: 

(26) 
Xo + p*I 

Wl=S~=---­
Pk 

p*l 
Do= So+­

Pk 

Clearly W,~Wo as p*~P• so that an investment financed by retained 
earnings raises the net worth of the owners if and only if p* > p;.49 

Consider finally, the case of common-stock financing. Let l'o denote 
the current market price per share of stock and assume, for simplicity, 
that this price reflects currently expected earnings only, that is, it does 
not reflect any future increase in earnings as a result of the investment 
under consideration." Then if N is the original number of shares, the 
price per share is: 

(27) Po= So/N 

and the number of new shares, JIJ, needed to finance an investment of I 
dollars is given by: 

(28) 
I 

M=-· 
Po 

As a result of the investment the market value of the stock becomes: 

Xo + p*I 
s1 = ----

P< 

p* I p* I 
Do = So+ - = N Po + --

P• P• 

and the price per share: 

(29) 
s, 1 [ p*l] P1 =---= --- NPo+ -- . 

.V + M N + M p,, 
49 The conclusion that Pk is the cut-off point for investments :financed from internal funds 

applies not only to undistributed net profits, but to depreciation allowances (and even to the 
funds represented by the current sale value of any asset or collection of assets). Since the 
owner~ can earn p~r. hy investing funds elsewhere in the class, partlal or total liquidating distri­
butions should be made whenever the firm cannot achieve a margina] internal rate of return 
equal to Pk· 

60 If we assumed that the market price of the stock did reflect the expected higher future 
earnings (as would be the case if our original set of assumptions above were strictly followed) 
the analysis would differ slightly in detail, but not in essentials. The cut-off point for new in­
vestment would still be p~;, but where p*> Pk the gain to the original m .. rners >.vould be larger 
than if the stock price were based on the pre-investment expectations only. 
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Since by equation (28), l=MP0, we can add MP0 and subtract I from 
the quantity in bracket, obtaining: 

1 [ p*- P• J Pt = --- (N + M)Po+--1 
N+ M P• 

(30) 
1 p* - P• 

Po+------!> Po if, 
N + M P> 

and only if, p* > P•· 

Thus an investment financed by common stock is advantageous to the 
current stockholders if and only if its yield exceeds the capitalization 
rate P•· 

Once again a numerical example may help to illustrate the result and 
make it clear why the relevant cut-off rate is P• and not the current yield 
on common stock, i. Suppose that P> is 10 per cent, r is 4 per cent, that 
the original expected income of our company is 1,000 and that manage­
ment has the opportunity of investing 100 having an expected yield of 
12 per cent. If the original capital structure is 50 per cent debt and SO 
per cent equity, and 1,000 shares of stock are initially outstanding, 
then, by Proposition I, the market value of the common stock must be 
5,000 or 5 per share. Furthermore, since the interest bill is .04X5,000 
=200, the yield on common stock is 800/5,000=16 per cent. It may 
then appear that financing the additional investment of 100 by issuing 
20 shares to outsiders at 5 per share would dilute the equity of the origi­
nal owners since the 100 promises to yield 12 per cent whereas the com­
mon stock is currently yielding 16 per cent. Actually, however, the 
income of the company would rise to 1,012; the value of the firm to 
10,120; and the value of the common stock to 5 ,120. Since there are 
now 1,020 shares, each would be worth 5.02 and the wealth of the origi­
nal stockholders would thus have been increased. What has happened 
is that the dilution in expected earnings per share (from .80 to .796) has 
been more than offset, in its effect upon the market price of the shares, 
by the decrease in leverage. 

Our conclusion is, once again, at variance with conventional views,51 

so much so as to be easily misinterpreted. Read hastily, Proposition III 
seems to imply that the capital structure of a firm is a matter of indiffer­
ence; and that, consequently, one of the core problems of corporate 
finance--the problem of the optimal capital structure for a firm-is no 
problem at all. It may be helpful, therefore, to clear up such possible 
misundertandings. 

n In the m01tter of investment policy under uncertainty there is no single position which 
represents "accepted" doctrine. For a sample of current forrnulations 1 all very different from 
ours, see Joel Dean [2, esp. Ch. 3), M. Gordon and E. Shapiro [5], and Harry Roberts [17]. 
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B. Proposition III and Financial Planning by Firms 

J\Iisinterpretation of the scope of Proposition III can be avoided by 
remembering that this Proposition tells us only that the type of instru­
ment used to finance an investment is irrelevant to the question of 
n·hether or not the investment is worth while. This does not mean that 
the owners (or the managers) have no grounds whatever for preferring 
one financing plan to another; or that there are no other policy or tech­
nical issues in finance at the level of the firm. 

That grounds for preferring one type of financial structure to another 
will still exist within the framework of our model can readily be seen 
for the case of common-stock financing. In general, except for some­
thing like a widely publicized oil-strike, we would expect the market to 
place very heavy weight on current and recent past earnings in forming 
expectations as to future returns. Hence, if the owners of a firm dis­
covered a major investment opportunity which they felt would yield 
much more than Pk, they might well prefer not to finance it via common 
stock at the then ruling price, because this price may fail to capitalize 
the new venture. A better course would be a pre-emptive issue oi stock 
(and in this connection it should be remembered that stockholders are 
free to borrow and buy). Another possibility would be to finance the 
project initially with debt. Once the project had reflected itself in in­
creased actual earnings, the debt could be retired either with an equity 
issue at much better prices or through retained earnings. Still another 
possibility along the same lines might be to combine the two steps by 
means of a convertible debenture or preferred stock, perhaps with a 
progressively declining conversion rate. Even such a double-stage 
financing plan may possibly be regarded as yielding too large a share 
to outsiders since the new stockholders are, in effect, being given an 
interest in any similar opportunities the firm may discover in the future. 
If there is a reasonable prospect that even larger opportunities may arise 
in the ncar future and if there is some danger that borrowing now would 
preclude more borrowing later, the owners might find their interests 
best protected by splitting off the current opportunity into a separate 
subsidiary with independent financing. Clearly the problems involved 
in making the crucial estimates and in planning the optimal financial 
strategy arc by no means trivial, even though they should have no bear­
ing on the basic decision to invest (as long as p*<;,pk).52 

Another reason why the alternatives in financial plans may not be a 
matter of indifference arises from the fact that managers are concerned 

~2 ~or c<in we rule out the possibility that the existing owners, if unable to use a financing 
plan which protects their interest, may actually prefer to pass up an otherwise profitable ven­
ture rather than give out~iders an ''excessive)' share of the bu~ine,s. It is presumably in situa­
tions of this kind that we could justiftably speak ol a shortage nf "crtuity capital,'' though this 
kind of market imperfection is likely to be of significance onlr for small or new firms. 
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with more than simply furthering the interest of the owners. Such other 
objectives of the management-which need not be necessarily in con­
flict with those of the owners-are much more likely to be served by 
some types of financing arrangements than others. In many forms of 
borrowing agreements, for example, creditors are able to stipulate terms 
which the current management may regard as infringing on its preroga­
tives or restricting its freedom to maneuver. The creditors might even 
be able to insist on having a direct voice in the formation of policy.53 To 
the extent, therefore, that financial policies have these implications for 
the management of the firm, something like the utility approach de­
scribed in the introductory section becomes relevant to financial (as 
opposed to investment) decision-making. It is, however, the utility func­
tions of the managers per se and not of the owners that are now in­
volved." 

In summary, many of the specific considerations which bulk so large 
in traditional discussions of corporate finance can readily be superim­
posed on our simple framework without forcing any drastic (and cer­
tainly no systematic) alteration of the conclusion which is our principal 
concern, namely that for investment decisions, the marginal cost of 
capital is p .. 

C. The Effect of the Corporate Income Tax on Investment Decisions 

In Section I it was shown that when an unintegrated corporate income 
tax is introduced, the original version of our Proposition I, 

X/V = Pk = a constant 

must lw rewritten as: 

(ll) 
(X-rD)(l-T)+rD X' 

"" -- = P•' = a constant. v v 
Throughout Section I we found it convenient to refer to X'/V as the 
cost of capital. The appropriate measure of the cost of capital relevant 

~Similar considerations are invo1veU in the matter of dividend policy. Even though the 
stockholders may be indifferent as to payout policy as long as investment policy is optimal, 
the management need not be so. Retained earnings involve far fewer threats to control than 
any of the alternative sources of funds and, of course, involve no underwriting expense or risk. 
But against these advantages management must balance the fact that sharp changes in divi­
dend rates, which heavy reliance on retained earnings might imply, may give the impression 
that a firm's finances are being poorly managed, with consequent threats to the control and 
professional standing of the management. 

5oS In principle, at least, this introduction of management's risk preferences with respect to 
financing methods would do much to reconcile the apparent conflict between Proposition IIJ 
and such empirical findings as those of ~lodigliani and Zeman [14] on the close relation between 
interest rates and the ratio of new debt to new equity issues; or of John Lintner [121 on the 
considerable stability in target and actual dividend-payout ratios. 
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to investment decisions, however, is the ratio of the expected return 
before taxes to the market value, i.e., X/V. From (11) above we find: 

(31) X= P•'- r,(D/V) = ~[1 _ rrD], 
V 1 - T 1 - T P>'V 

which shows that the cost of capital now depends on the debt ratio, 
decreasing, as D/V rises, at the constant rate Tr/(1- .. ).55 Thus, with 
a corporate income tax under which interest is a deductible expense, 
gains can accrue to stockholders from having debt in the capital struc­
ture, even when capital markets are perfect. The gains however are 
small, as can be seen from (31), and as will be shown more explicitly 
below. 

From (31) we can develop the tax-adjusted counterpart of Proposi­
tion III by interpreting the term D/V in that equation as the proportion 
of debt used in any additional financing of V dollars. For example, in 
the case where the financing is entirely by new common stock, D=O 
and the required rate of return p,8 on a venture so financed becomes: 

(32) 
P>' 

P>s = ---. 
1 - T 

For the other extreme of pure debt financing D= V and the required 
rate of return, p,n, becomes: 

(33) p,D = --- 1 - T- = p;8 1-T- = p,8 - -- r. 56 P•' [ r J [ r J T 

1 - T p,/ Pk" 1 - T 

For investments financed out of retained earnings, the problem of defm­
ing the required rate of return is more difficult since it involves a com­
parison of the tax consequences to the individual stockholder of receiv­
ing a dividend versus having a capital gain. Depending on the time of 
realization, a capital gain produced by retained earnings may be taxed 
either at ordinary income tax rates, 50 per cent of these rates, 25 per 

56 Equation (31) is amenable, in principle, to statistical tests similar to those described in 
Section I.E. However we have not made any systematic attempt to carry out such tests so far, 
because neither the Allen nor the Smith study provides the required information. Actually, 
Smith's data included a very crude estimate of tax liability, and, using this estimate, we did in 
fact obt;1in a negative relation between XIV and D/V. However, the correlation (- .28) turned 
out to be significant only at about the 10 per cent level. \Vhile this result is not conclusive, it 
should be remembered th..t.t, according to our theory, the slope of the regression equation should 
be in any event quite small. In fact, with a v<>Jue of r in the order of .5, and values of p{ and 
r in the order of 8.5 and 3.5 per cent respectively (cf. Section I.E) an increase in D/V from 
0 to 60 per cent (which is, approximately~ the range of variation of this variable in the sample) 
should tend to reduce the average cost of capital only from about 17 to about 15 per cent. 

56 This conclusion does not extend to preferred stocks even though they have been classed 
with debt issues previously. Since preferred dividends except for a portion of those of public 
utilities are not in general deductible from the corporate tax, the cut-off point for new financing 
via preferreil stock is exactly the same as that for common stock. 
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cent, or zero, if held till death. The rate on any dividends received in the 
event of a distribution will also be a variable depending on the amount 
of other income received by the stockholder, and with the added com­
plications introduced by the current dividend-credit provisions. If we 
assume that the managers proceed on the basis of reasonable estimates 
as to the average values of the relevant tax rates for the owners, then 
the required return for retained earnings p,R can be shown to be: 

(34) 
1 1 - TJ 1 - TJ 

PkR = PkT ~~- ~-- = ----- Pl.;11 

1 - T 1 - Tg 1 - Tg 

where r a is the assumed rate of personal income tax on dividends and 
r, is the assumed rate of tax on capital gains. 

A numerical illustration may perhaps be helpful in clarifying the rela­
tionship between these required rates of return. If we take the following 
round numbers as representative order-of-magnitude values under 
present conditions: an after-tax capitalization rate P•' of 10 per cent, a 
rate of interest on bonds of 4 per cent, a corporate tax rate of 50 per cent, 
a marginal personal income tax rate on dividends of 40 per cent (cor­
responding to an income of about $25,000 on a joint return), and a capi­
tal gains rate of 20 per cent (one-half the marginal rate on dividends), 
then the required rates of return would be: (1) 20 per cent for invest­
ments financed entirely by issuance of new common shares; (2) 16 per 
cent for investments financed entirely by new debt; and (3) 15 per cent 
for investments financed wholly from internal funds. 

These results would seem to have considerable significance for current 
discussions of the effect of the corporate income tax on financial policy 
and on inycstment. Although we cannot explore the implications of the 
results in any detail here, we should at least like to call attention to the 
remarkably small difference between the "cost" of equity funds and 
debt funds. 'With the numerical values assumed, equity money turned 
out to be only 25 per cent more expensive than debt money, rather than 
something on the order of 5 times as expensive as is commonly supposed 
to be the case.57 The reason for the wide difference is that the traditional 

57 See e.g .• D. T. Sr:1ith ~18]. It should also be pointed out that our tax system acts in other 
wa;/s to reduce the gains from debt financing. Heavy reliance on debt in the capita! structure, 
for examp:e, commits a company to paying out a substantial proportion of its income in the 
form of interest payments tali'nb!e to the owners under the personal income tax. A debt-free 
compnr,_y, by contrast, can reim:est in the business alJ of its (smaller) net income and to this 
extent s•Jbject the owners only to the low capital gains rate (or pos5ib!y no tax at all by virtue 
of the loophole at death). Thus, we shoulrl expect a high degree of leverage to be of value to 
the owners, even in the case of closely held corporations, primarily in cases where their ·firm 
was not expected to have much need for additional funds b"> expand assets and earnings in the 
future. To the extent that opportuailie5 for growth were available, as they presumably would 
be for most successful corporations, the interest of the stockholders would tenrl to be better 
served hy a structure which permitted maximum use of ret:1.ined earnings. 
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view starts from the position that debt funds are several times cheaper 
than equity funds even in the absence of taxes, with taxes serving sim­
ply to magnify the cost ratio in proportion to the corporate rate. By 
contrast, in our model in which the repercussions of debt financing on 
the value of shares are taken into account, the only difference in cost is 
that due to the tax effect, and its magnitude is simply the tax on the 
"grossed up" interest payment. Not only is this magnitude likely to be 
small but our analysis yields the further paradoxical implication that 
the stockholders' gain from, and hence incentive to use, debt financing is 
actually smaller the lower the rate of interest. In the extreme case 
where the firm could borrow for practically nothing, the advantage of 
debt financing would also be practically nothing. 

III. Conclusion 

With the development of Proposition III the main objectives we out­
lined in our introductory discussion have been reached. We have in our 
Propositions I and II at least the foundations of a theory of the valua­
tion of firms and shares in a world of uncertainty. We have shown, 
moreover, how this theory can lead to an operational definition of the 
cost of capital and how that concept can be used in turn as a basis for 
rational investment decision-making within the firm. Needless to say, 
however, much remains to be done before the cost of capital can be 
put away on the shelf among the solved problems. Our approach has 
been that of static, partial equilibrium analysis. It has assumed among 
other things a state of atomistic competition in the capital markets and 
an ease of access to those markets which only a relatively small (though 
important) group of firms even come close to possessing. These and 
other drastic simplifications have been necessary in order to come to 
grips with the problem at all. Having served their purpose they can now 
be relaxed in the direction of greater realism and relevance, a task in 
which we hope others interested in this area will wish to share. 

REFERENCES 

l. F. B. ALLEN, "Does Going into Debt Lower the 'Cost of Capital'?," 
Analysts Jour., Aug. 1954, 10, 57-61. 

2. J. DEAK, Capital Budgeting. New York 1951. 
3. D. DURAND, "Costs of Debt and Equity Funds for Business: Trends 

and Problems of :'rfeasuremcnt" in Nat. Bur. Econ. Research, Confer­
ence on Research in Business Finance. New York 1952, pp. 215-47. 

4. W. J. ErTEMAN, "Financial Aspects of Promotion," in Essays on Busi­
ness Finance by M. W. Waterford and W. J. Eiteman. Ann Arbor, 
Mich. 1952, pp. 1-17. 

5. M. J. GORDON and E. SHAPIRO, "Capital Equipment Analysis: The 
Required Rate of Profit," Manag. Sci., Oct. 1956, 3, 102-10. 



Appendix B 
Workpaper UIF-10 

Page 38 of 50

MODIGLIANI AND MILLER: THEORY OF INVESTMENT 297 

6. B. GRAHAM and L. Dmm, Security Analysis, 3rd ed. New York 1951. 
i. G. GUTHMAXN and H. E. DouGALL, Corporate Financial Policy, 3rd ed. 

New York 1955. 
8. J. R. HICKS, Value and Capital, 2nd ed. Oxford 1946. 
9. P. HuNT and M. WILLIAMS, Case Problems in Finance, rev. ed. Home­

wood, Ill. 1954. 
10. J. M. KEYNES, The General Theory of Employment, Interest attd Money. 

New York 1936. 
11. 0. LANGE, Price Flexibility and Employment. Bloomington, Ind. 1944. 
12. J. LINTNER, "Distribution of Incomes of Corporations among Divi­

dends, Retained Earnings and Taxes," Am. Econ. Rev., May 1956, 46, 
97-113. 

13. F. LuTz and \'. LuTz, The Theory of Imestment of the Firm. Princeton 
1951. 

14. F. MODIGLIANI and l\1. ZEMAN, "The Effect of the Availability of 
Funds, and the Terms Thereof, on Business Investment" in Nat. Bur. 
Econ. Research, Conference on Research in Business Finance. Kew 
York 1952, pp. 263-309. 

15. W. A. MoRTON, "The Structure of the Capital Market and the Price of 
Money," Am. Econ. Rev., May 1954, 44, 44Q-54. 

16. S. M. ROBBINS, Managing Securities. Boston 1954. 
17. H. V. RoBERTS, "Current Problems in the Economics of Capital Bud­

geting," Jour. Bus., 1957, 30 (1), 12-16. 
18. D. T. SMITH, Effects of Taxation on Corporate Financial Policy. Boston 

1952. 
19. R. SMITH, "Cost of Capital in the Oil Industry," (hectograph). Pitts­

burgh: Carnegie Inst. Tech. 1955. 
20. H. M. SoMERS," 'Cost of Money' as the Determinant of Public Utility 

Rates," Bu.ffalo Law Rev., Spring 1955, 4, 1-28. 
21. J. B. WILLIAMS, The Tlteory of Investment Value. Cambridge, Mass. 

1938. 
22. U. S. Federal Communications Commission, The Problem of the "Rate 

of Return" in Public Utility Regulation. Washington 1938. 



American Economic Association

Corporate Income Taxes and the Cost of Capital: A Correction
Author(s): Franco Modigliani and Merton H. Miller
Source: The American Economic Review, Vol. 53, No. 3 (Jun., 1963), pp. 433-443
Published by: American Economic Association
Stable URL: http://www.jstor.org/stable/1809167
Accessed: 10/09/2009 09:53

Your use of the JSTOR archive indicates your acceptance of JSTOR's Terms and Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp. JSTOR's Terms and Conditions of Use provides, in part, that unless
you have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and you
may use content in the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/action/showPublisher?publisherCode=aea.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

JSTOR is a not-for-profit organization founded in 1995 to build trusted digital archives for scholarship. We work with the
scholarly community to preserve their work and the materials they rely upon, and to build a common research platform that
promotes the discovery and use of these resources. For more information about JSTOR, please contact support@jstor.org.

American Economic Association is collaborating with JSTOR to digitize, preserve and extend access to The
American Economic Review.

http://www.jstor.org

Appendix B 
Workpaper UIF-10 

Page 39 of 50

http://www.jstor.org/stable/1809167?origin=JSTOR-pdf
http://www.jstor.org/stable/1809167?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/action/showPublisher?publisherCode=aea
http://www.jstor.org/action/showPublisher?publisherCode=aea


Appendix B 
Workpaper UIF-10 

Page 40 of 50

COMMUNICATIONS 433 

equammrty a writing-down of the value of their reserves, or unless one is 
prepared to forego the possibility of exchange-rate adjustment, any major 
extension of the gold exchange standard is dependent upon the introduction 
of guarantees. It is misleading to suggest that the multiple key-currency sys­
tem is an allernative to a guarantee, as implied by Roosa [ 6, pp. 5-7 and 
9-12 J. 

IV. Conclusion 

The most noteworthy conclusion to be drawn from this analysis is that the 
successful operation of a multiple key-currency system would require both 
exchange guarantees and continuing cooperation between central bankers of 
a type that would effectively limit tlreir choice as to the form in which they 
hold their reserves. Yet these are two of the conditions whose undesirability 
has frequently been held to be an obstacle to implementation of the alterna­
tive proposal to create a world central bank. The multiple key-currency pro­
posal represents an attempt to avoid the impracticality supposedly associated 
with a world central bank, but if both proposals in fact depend on the fulfill­
ment of similar conditions, it is difficult to convince oneself that the sacrifice of 
the additional liquidity that an almost closed system would permit is worth 
while. Unless, of course, the object of the exercise is to reinforce discipline 
rather than to expand liquidity. 

JoHN WILLIAMSON* 
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Corporate Income Taxes and the Cost of Capital: 
A Correction 

The purpose of this communication is to correct an error in our paper 
"The Cost of Capital, Corporation Finance and the Theory of Investment" 
(this Review, June 1958). In our discussion of the effects of the present 
method of taxing corporations on the valuation of firms, we said (p. 272): 

The deduction of intere;;t in computing taxable corporate profits will 
prevent the arbitrage process from making the value of all firms in a 
given class proportional to the expected returns generated by their 
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physical assets. Instead, it can be shown (by the same type of proof 
used for the original version of Proposition I) that the market values 
of firms in each class must be proportional in equilibrium to their ex­
pected returns net of taxes (that is, to the sum of the interest paid and 
expected net stockholder income). (Italics added.) 

The statement in italics, unfortunately, is wrong. For even though one 
firm may have an expected return after taxes (our X') twice that of another 
firm in the same risk-equivalent class, it will not be the case that the actual 
return after taxes (our X') of the first firm will always be twice that of the 
seconrl, if the two firms have different degrees of leverage' And since the 
distribution of returns after taxes of the two firms will not be proportional, 
there can be no "arbitrage" process which forces their values to be propor­
tional to their expected after-tax returns.' In fact, it can be shown-and 
this time it really will be shown-that "arbitrage" will make values within 
any class a function not only of expectecl after-tax returns, but of the tax 
rate and the degree of leverage. This means, among other things, that the 
tax advantages of debt financing are somewhat greater than we originally 
suggested and, to this extent, the quantitative difference between the valu­
ations implied by our position and by the traditional view is narrowed. It 
still remains true, however, that under our analysis the tax advantages of 
debt are the only permanent advantages so that the gulf between the two 
views in matters of interpretation and policy is as wide as ever. 

I. Taxes, Leverage, and the Probability Distribution of After-Tax Returns 

To see how the rlistribution of after-tax earnings is affected by leverage, 
let us again denote by the random variable X the (long-run average) earn­
ings before interest and taxes generated by the currently owned assets of a 
given firm in some stated risk class, k.' From our definition of a risk class it 
follows that X can be expressed in the form XZ, where X is the expected 
value of X, and the random variable 7-=X/X, having the same value for 
all firms in class k, is a drawing from a distribution, say f,(Z). Hence the 

1 \Vith some exceptions, which will be noted when they occur, we shall preserve here both 
the notation and the terminology of the original paper. A working knowledge of both on the 
part of the reader will be presumed. 

2 Barring, of course, the trivial case of universal linear utility functions. Note that in defer­
ence to Professor Durand (see his Comment on our paper and our reply, this Review,Sept.1959, 
49, 639-69) we here and throughout use quotation marks when referring to arbitrage. 

3 Thus our X corresponds essentially to the familiar EBIT concept of the finance literature. 
The use of EBIT and related "income" concepts as the basis of valuation is strictly vaJid only 
\\'hen the underlying real assets arc assumed to have perpetual lives. In such a case, of course, 
EBIT and 11cash flow" are one and the same. This was, in effect, the interpretation of X we 
used in the original paper and we shall retain it here both to preserve continuity and for the 
considerable simplification it permits in the exposition. Vr'e should point out, however, that 
the perpetuity interpretation is much Jess restrictive than might appear at first glance. Before­
tax cash tlmv and EBIT can also safely be equated even where assets have finite lives as soon 
as these assets attain a steady state age distribution in which annual replacements equal 
annual depreciation. The subject of finite lives of assets will be further discussed in connection 
with the problem of the cut-off rate for investment decisions. 
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random variable X', measuring the after-lax return, can be expressed as: 

(1) X• = (1 - r)(X- R) + R = (1 - r)X + rR = (1 - r)XZ + rR 

where r is the marginal corporate income tax rate (assumed equal to the 
average), and R is the interest bill. Since E(X') =X'= (1-r)X +rR we can 
substitute xr -rR for (1-r)X in (1) to obtain: 

(2) _ _ ( rR) 
X• = (X'- rR)Z + rR = X' 1 - X• Z + rR. 

Thus, if the tax rate is other than zero, the shape of the distribution of X• 
will depend not only on the "scale" of the stream x• and on the distribution 
of Z, but also on the tax rate and the degree of leverage (one measure of 
which is R/X•). For example, if Var (Z) =<12, we have: 

Var (X') = "'(X')' ( 1 - r ;, ) 
2 

implying that for given :X• the variance of after-tax returns is smaller, the 
higher r and the degree of leverage.' 

II. The Valuation of After-Tax Returns 

Note from equation (1) that, from the investor's point of view, the long­
run average stream of after-tax returns appears as a sum of two com­
ponents: (1) an uncertain stream (1-r)XZ; and (2) a sure stream rR.6 

This suggests that the equilibrium market value of the combined stream 
can be found by capitalizing each component separately. More precisely, 
let p' be the rate at which the market capitalizes the expected returns net 
of tax of an unlevered company of size X in class k, i.e., 

p" = 
(1 - r)X 

or 
(1 - r)X 

6 Vu = ; 
p' Vu 

• It may seem paradoxical at first to say that leverage reduces the variability of outcomes, 
but remember we are here discussing the variability of total returns, interest plus net profits. 
The variability of stockholder net profits will, of course, be greater in the presence than in the 
absence of leverage, though relatively less so than in an otherwise comparable wor1d of no 
taxes. The reasons for this will become clearer after the discussion in the next section. 

5 The statement that TR-the tax saving per period on the interest payments-is a sure 
stream is subject to two qualifications. First, it must be the case that firms can always obtain 
the tax benefit of their interest deductions either by offsetting them directly against other 
taxable income in the year incurred; or, in the event no such income is available in any given 
year, by carrying them backward or forward against past or future taxable earnings; or, in the 
extreme case, by merger of the firm with (or its sale to) another firm that can utilize the deduc­
tion. Second, it must be assumed that the tax rate will remain the same. To the extent that 
neither of these conditions holds exactly then ~orne uncertainty attaches even to the tax 
savings) though, o( course, it is of a different kind and order from that attaching to the stream 
generated by the assets. For simplicity, however, we shall here ignore these possible elements 
of delay or of uncertainty in the tax saving; but it should be kept in mind that this neglect 
means that the subsequent valuation formulas overstate, if anything, the value of the tax 
saving for any given permanent level of debt. 

6 Note that here, as in our original paper, we neglect dividend policy and "growth)' in the 



Appendix B 
Workpaper UIF-10 

Page 43 of 50

436 THE AMERICAN ECONOMIC REVIEW 

and let r be the rate at which the market capitalizes the sure streams gen­
erated by debts. For simplicity, assume this rate of interest is a constant 
independent of the size of the debt so that 

R R 7 
r =- or D =- · 

D r 

Then we would expect the value of a levered firm of size X, with a perma­
nent level of debt DL in its capital structure, to be given by: 

(3) 
(1 - r)X rR 
----+-= Vu+rD£. 8 

pT r 

In our original paper we asserted instead that, within a risk class, market 
value would be proportional to expected after-tax return Xr ( cf. our original 
equation [11)), which would imply: 

(4) 
X• (1 - r)X TR r 

VL=-= +-=Vu+-TD£. 
p'~" p'f p1' PT 

We will now show that if (3) does not hold, investors can secure a more 
efficient portfolio by switching from relatively overvalued to relatively 
undervalued firms. Suppose first that unlevered firms are overvalued or that 

V£-TDL<Vu. 

An investor holding m dollars of stock in the unlevcrcd company has a right 
to the fraction m/Vu of the eventual outcome, i.e., has the uncertain income 

Yu = (;:) (1- r)XZ. 

Consider now an alternative portfolio obtained by investing m dollars as 
follows: (1) the portion, 

is invested in the stock of the levered firm, SL; and (2) the remaining por­
tion, 

sense of opportunities to invest at a rate of return greater than the market rate of return. These 
subjt:cts are treated exten~ively in our paper, "Dividend Policy, Growth and the Valuation of 
Shares," Jour. Bus., Univ. Chicago, Oct. 1961, 111-33. 

7 Here and throughout, the corresponding formulas when the rate of interest rises with lever­
age can be obtained merely by substituting r(L) for r, \vhere Lis some suitabte measure of 
leverage. 

8 The assumjJtion that the debt is permanent is not necessary for the analysis. It is employed 
here both to maintain continuity with the original model and because it gives an upper bound 
on the value of the tax saving. See in this connection footnote 5 and footnote 9. 



Appendix B 
Workpaper UIF-10 

Page 44 of 50

COMMUNICATIONS 437 

is invested in its bonds. The stock component entitles the holder to a fraction, 

m 

SL + (1- T)DL 

of the net profits of the levered company or 

( m )[(1-T)(XZ-RL)]. 
S£+(1-T)DL 

The holding of bonds yields 

Hence the total outcome is 

Y - 1- T XZ ( 
m ) -

L - (S J, + (1 - T) D L) [ ( ) l 
and this will dominate the uncertain income Yu if (and only if) 

SL + (1- T)DL == .'h + DL- TDL == VL- TDL < Vu. 

Thus, in equilibrium, V u cannot exceed V L-TD L, for if it did investors 
would have an incentive to sell shares in the unlevered company and pur­
chase the shares (and bonds) of the levered company. 

Suppose now that V L-TDL> Vu. An investment of m dollars in the stock 
of the levered firm entitles the holder to the outcome 

Y L = (m/SL) [(1 - T)(XZ- RL)] 

= (m/SL)(1- T)XZ- (m/SL)(l- T)Rr .. 

Consider the following alternative portfolio: (1) borrow an amount 
(m/Sr.)(1-T)DL for which the interest cost will be (m/.'h)(1-T)RL 
(assuming, of course, that individuals and corporations can borrow at the 
same rate, T); and (2) invest m plus the amount borrowed, i.e., 

m(1-T)DL SL+(1-·T)DL , [. ] 
m+ =m =(m;SL)VL-TDL 

Sr. SL 

in the stock of the unlevered firm. The outcome so secured will be 

Subtracting the interest charges on the borrowed funds leaves an income of 

Yu = (m/SL) (VL- TDL) (1- T)XZ- (m/Sr.)(1- T)Rr. 
Vu 

which will dominate Y L if (and only if) V L-TD L> Vu. Thus, in equilibrium, 
both V L-T DL> Vu and V L-T DL < Vu are ruled out and (3) must hold. 
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III. S orne Implications ofF or mula (3) 

To see what is involved in replacing (4) with (3) as the rule of valuation, 
note first that both expressions make the value of the firm a function of 
leverage and lhe lax rale. The difference between them is a matter of the 
size and source of the tax advantages of debl financing. Under our original 
formulation, values within a class were strictly proportional to expected 
earnings after taxes. Hence the tax advantage of debt was due solely to the 
fact that the deductibility of interest payments implied a higher level of 
after-tax income for any given level of before-tax earnings (i.e., higher by 
the amount -r Rsince X'= (1--r)X +-rR). Under the corrected rule (3), how­
ever, there is an additional gain due to the fact that the extra after-tax 
earnings, -rR, represent a sure income in contrast to the uncertain outcome 
(1-r)X. Hence rR is capitalized at the more favorable certainty rate,1/r, 
rather than at the rate for uncertain streams, 1/p'." 

Since the difference between (3) and (4) is solely a matter of the rate at 
which the tax savings on interest payments are capitali"ed, the required 
changes in all formulas and expressions derived from (4) are reasonably 
straightforward. Consider, first, the before-tax earnings yield, i.e., the ratio 
of expected earnings before interest and taxes to the value of the firm. 10 

Dividing both sides of (3) by V and by (1--r) and simplifying we obtain: 

(31.c) X = _!!____ [1 - r DJ 
V 1- T V 

which replaces our original equation (31) (p. 294). The new relation differs 
from the old in that the coefficient of D/V in the original (31) was smaller 
by a factor of r/ p'. 

Consider next the after-tax earnings yield, i.e., the ratio of interest pay­
ments plus profits after taxes to total market value." This concept was dis­
cussed extensively in our paper because it helps to bring out more clearly 
the differences between our position and the traditional view, and because 
it facilitates the construction of empirical tests of the two hypotheses about 
the valuation process. To see what the new equation (3) implies for this 
yield we need merely substitute X' --r R for (1--r)X in (3) obtaining: 

'Remember, however, that in one sense formula (3) gives only an upper bound on the value 
of the firm since TR/r=-rD is an exact measure of the value of the tax saving only where both 
the tax rate and the level of deht are a!;!;Umerl to he fixerl forever (and where the firm is cer­
tain to be able to use its interest deduction to reduce taxable income either directly or via 
transfer of the loss to another ftrm). Alternative versions of (3) can readily be developed for 
cases in which the debt is not assumed to be permanent, but rather to be outstanding only 
for some spccifierl finite length of time. For reasons of space, we shall not pursue this line of 
inquiry here beyond observing that the shorter the debt period considered, the closer does the 
valuation formula approach our original (4), Hence, the latter is perhaps still of some interest 
if only as a lower bound. 

1o Following usage common in the field of finance we referred to this yield as the "average 
cost of capital." 'Ve feel now, however, that the term "before-tax earnings yield" would be pref­
erable both because it is more immediately descriptive and because it releases the term "cost 
of capital" for use in discussions of optimal investment policy (in acconl with slandan.l usage 
in the capital budgeting literature). 

u We referred to this yield as the "after-tax cost of capital." CL the previous footnote. 
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(5) 

from which it follows that the after-tax earnings yield must be: 

x· 
(11.c) - = p'- r(p'- r)D/V. v . 
This replaces our original equation (11) (p. 272) in which we had simply 
X'/V = p'. Thus, in contrast to our earlier result, the corrected version 
(11.c) implies that even the after-tax yield is affected by leverage. The 
predicted rate of decrease of X'/V with D/V, however, is still comiderably 
smaller than under the naive traditional view, which, as we showed, implied 
essentiallyX'/V=p'-(p'-r)D/V. See our equation (17) and the discussion 
immediately preceding it (p. 277).12 And, of course, (11.c) implies that the 
effect of leverage on X'/V is solely a matter of the deductibility of interest 
payments whereas, under the traditional view, going into debt would lower 
the cost of capital regardless of the method of taxing corporate earning;s. 

Finally, we have the matter of the after-tax yield on equity capital, i.e., 
the ratio of net profits after taxes to the value of the shares." By subtract­
ing D from both sides of (5) and breaking X' into its two components­
expected net profits after taxes, if', and interest payments, R=rD---we 
obtain after simplifying: 

(6) if' (p'- r) S = V- D =- - (1 - r) --· D. 
pr p" 

From (6) it follows that the after-tax yield on equity capital must be: 

(12.c) 
if' 
- = p'+ (1- T)[p'- r]D/S 
s 

which replaces our original equation (12), if'/S=p'+(p'-r)D/S (p. 272). 
The new (12.c) implies an increase in the after-tax yield on equity capital 
as leverage increases which is smaller than that of our original (12) by a 
factor of (1-T). But again, the linear increasing relation of the corrected 
(12.c) is still fundamentally different from the naive traditional view which 
asserts the cost of equity capital to be completely independent of leverage 
(at least as long as leverage remains within "conventional" industry 
limits). 

IV. Taxes and the Cost of Capital 

From these corrected valuation formulas we can readily derive corrected 
measures of the cost of capital in the capital budgeting sense of the mini­
mum prospective yield an investment project must offer to be just worth 

11 The i1/ of (17) is the same as p-r in the present context, each mea!uring the ratio of net 
profits to the value of the shares (and hence of the whole firm) in an unlevered company of 
the das;!;, 

u \Ve referred to this yield as the uafter-tax cost of equity capitaL'' Cf. footnote 9. 
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un<lertaking from the standpoint of the present stockholders. If we inter­
pret earnings streams as perpetuities, as we did in the original paper, then 
we actually have two equally good ways of defining this minimum yield: 
either by the required increase in before-tax earnings, dX, or by the re­
quired increase in earnings net of taxes, dX(1-r).11 To conserve space, 
however, as well as to maintain continuity with the original paper, we 
shall concentrate here on the before-tax case with only brief footnote refer­
ences to the net-of-tax concept. 

Analytically, the derivation of the cost of capital in the above sense 
amounts to finding the minimum value of dX/di for which dV =dl, where 
I denotes the level of new investment." By differentiating (3) we see that: 

dD 

ax iX 
- r--

dV 1- T dD di 
(7) -- =--- --+T~~ 1 if~> PT• 

di pT di di di - 1 - T 

Hence the before tax required rate of return cannot be defined without 
reference to financial policy. In particular, for an investment considered as 
being financed entirely by new equity capital dD/di=O and the required 
rate of return or marginal cost of equity financing (neglecting flotation 
costs) would be: 

pT 
Ps = ---. 

1 - T 

This result is the same as that in the original paper (see equation [32], p. 
294) and is applicable to any other sources of financing where the remunera­
tion to the suppliers of capital is not deductible for tax purposes. It applies, 
therefore, to preferred stock (except for certain partially deductible issues 
of public utilities) ami would apply also to retained earnings were it not 
for the favorable tax treatment of capital gains under the personal income 
tax. 

For investments considered as being financed entirely by new debt capital 
di = dD and we find from (7) that: 

(33.c) 

which replaces our original equation (33) in which we had: 

(3.'l) 

u Note that we use the term 11earnings net of taxes" rather than "earnings after taxes." 
\Ve feel that to avoid confusion the latter term should be re~erved to describe what will 
actually appear in the firm's a.ccounting statements, namely the net cash flow including the 
tax savings on the interest (our Xr). Since financing sources cannot in general be allocated to 
particular investments (see below), the after-tax or accounting concept is not useful for capital 
budgeting purposes, although it can be extremely useful for valuation equations as we saw in 
the previous section. 

16 Remember that when we speak of the minimum required yield on an investment we arc 
referring in principle only to investments which increase the s~;ale of the firm. That isl the new 
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Thus for borrowed funds (or any other tax-deductible source of capital) the 
marginal cost or before-tax required rate of return is simply the market 
rate of capitalization for net of tax unlevered streams and is thus independ­
ent of both the tax rate and the interest rate. This required rate is lower 
than that implied by our original (33), but still considerably higher than 
that implied by the traditional view (see esp. pp. 276--77 of our paper) 
under which the before-tax cost of borrowed funds is simply the interest 
rate, r. 

Having derived the above expressions for the marginal costs of debt and 
equity financing it may be well to warn readers at this point that these ex­
pressions represent at best only the hypothetical extremes insofar as costs 
are concerned and that neither is directly usable as a cut-off criterion for 
investment planning. In particular, care must be taken to avoid falling into 
the famous "Liquigas" fallacy of concluding that if a firm intends to float a 
bond issue in some given year then its cut-off rate should be set that year 
at pn; while, if the next issue is to be an equity one, the cut-off is p8 • The 
point is, of course, that no investment can meaningfully be regarded as 100 
per cent equity financed if the firm makes any use of debt capital-and 
most firms do, not only for the tax savings, but for many other reasons hav­
ing nothing to do with "cost" in the present static sense (cf. our original 
paper pp. 292-93). And no investment can meaningfully be regarded as 100 
per cent debt financed when lenders impose strict limitations on the maxi­
mum amount a firm can borrow relative to its equity (and when most firms 
actually plan on normally borrowing less than this external maximum so 
as to leave themselves with an emergency reserve of unused borrowing 
power). Since the firm's long-run capital structure will thus contain both 
debt and equity capital, investment planning must recognize that, over 
the long pull, all of the firm's assets are really financed by a mixture of debt 
and equity capital even though only one kind of capital may be raised in 
any particular year. More precisely, if L *denotes the firm's long-run "tar­
get" debt ratio (around which its actual debt ratio will fluctuate as it 
"alternately" floats debt issues and retires them with internal or external 
equity) then the firm can assume, to a first approximation at least, that 
for any particular investment dD/d! = L •. Hence, the relevant marginal 
cost of capital for investment planning, which we shall here denote by p•, 
is: 

f - TL* I 
p* =- ---- p' = ps-- -- pDL* = p"(1- "L*) + pDL*. 

1-T ]-T 

That is, the appropriate cost of capital for (repetitive) investment decisions 
over time is, to a first approximation, a weighted average of the costs of debt 
and equity financing, the weights being the proportions of each in the 
"target" capital structure. 15 

assets must be in the same HcJassu as the old. See in this connection, J. Hirshleifer, ••Risk, the 
Discount Rate and Inve~tment Decisions," Am. Econ. Rev., May 19611 51 1 112-20 (especially 
pp. 119-20}. See also footnote 16. 

16 From the formulas in the text one can readily derive corresponding expressions for the 
required net-of-tax yield, or net-of-tax cost of capital for any given financing policy. Spccifi-
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V. Some Concluding Observations 

Such, then, are the major corrections that must be made to the various 
formulas and valuation expressions in our earlier paper. In general, we can 
say that the force of these corrections has been to increase somewhat the 
estimate of the tax advantages of debt financing under our model and con­
sequently to reduce somewhat the quantitative difference between the esti­
mates of the effects of leverage under our model and under the naive tradi­
tional view. It may be useful to remind readers once again that the exist­
ence of a tax advantage for debt financing-even the larger advantage of 
the corrected version-does not necessarily mean that corporations should 
at all times seek to use the maximum possible amount of debt in their 
capital structures. For one thing, other forms of financing, notably retained 
earnings, may in some circumstances be cheaper still when the tax status of 
investors under the personal income tax is taken into account. More im­
portant, there are, as we pointed out, limitations imposed by lenders (see 
pp. 292-93), as well as many other dimensions (and kinds of costs) in real­
world problems of financial strategy which are not fully comprehended 
within the framework of static equilibrium models, either our own or those 
of the traditional variety. These additional considerations, which arc 
typically grouped under the rubric of "the need for preserving flexibility," 
will normally imply the maintenance by the corporation of a substantial 
reserve of untapped borrowing power. The tax advantage of debt may well 
tend lo lower the optimal size of that reserve, but it is hard to believe that 
advantages of the size contemplated under our model could justify any 
substantial reduction, let alone their complete elimination. Nor do the data 

cally, let j5(L) denote the required net-of-tax yield. for inve5lment financed with a proportion 
of debt L=dD/dl. (More generally L denotes the proportion financed with tax deductible 
sources of capital.) Then from (7) we find: 

(8) 

and the various costs can be found by substituting the appropriate value for L. In particular, 
if we substitute in this formula the "target" leverage ratio, L+, we obtain: 

fl*"'fl(L') = (1-rL*)p' 

and p* measures the average net-of-tax cost of capital in the ~en~c described above. 
Although the before-tax and the net-of-tax approaches to the cost of capital provide eql..lally 

good criteria for investment decisions when a.ssets are assumed to generate perpetuu.l (i.e., 
non-depreciating) streams, such is not the case when assets are assumed to have finite lives 
(even when it is also assumed that the firm's assets are in a steady state age distribution so 
that our X or EBIT is approximately the same as the net cash flow before ta:;;:es). See foot­
note3above. In the latter event, the correct method for determining the desirability of an 
investment would be, in principle, to discount the net-of-tax stream at the net-of·tax cost of 
capital. Only under this net-of-tax approach would it he possihle to take into account the 
deductibility of depreciation (and also to choose the most advantageous depreciation policy 
for tax purposes). Note that we say that the net-of-tax approach is correct "in principle" be­
cause, strictly speaking, nothing in our analysis (or anyone else's, for that matter) has yet 
established that it is indeed legitimate to 11discounf' an uncertain stream. One can hope that 
subsequent research will show the analogy to discounting under the certainty case is a valid 
one; but, at the moment, this is still only a hope. 
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indicate that there has in fact been a substantial increase in the use of debt 
(except relative to preferred stock) by the corporate sector during the 
recent high tax years." 

As to the differences between our modified model and the traditional one, 
we feel that they are still large in quantitative terms and still very much 
worth trying to detect. It is not only a matter of the two views having dif­
ferent implications for corporate financial policy (or even for national tax 
policy). But since the two positions rest on fundamentally different views 
about investor behavior and the functioning of the capital markets, the 
results of tests between them may have an important bearing on issues 
ranging far beyond the immediate one of the effects of leverage on the cost 
of capital. 

FRANco MomGLTANT AND MERTON H. MILLER* 

17 See, e.g., ~ferton H. Miller, "The Corporate Income Tax and Corporate Financial 
Policies," in SJ.aff Reports to the Commission on Jfoney and Credit (forthcoming). 

• The aulbors are, respectively, professor of industrial management, School of Industrial 
Management, Massachusetts Institute of Technology, and professor of finance, Graduate 
School of Business1 University of Chicago. 

Consumption, Savings and Windfall Gains: Comment 
In her recent article in this Review [ 3], Margaret Reid attempted to answer 

previous articles by Bodkin [1] and Jones [2] challenging the validity of 
the permanent income hypothesis. Bodkin and Jones used income and ex­
penditure data for those consumer units who had received the soldiers' bonus 
(National Service Life Insurance dividends) during 1950, the year of the 
urban consumption survey [ 4]. These bonuses were regarded as windfall 
gains for the purposes of their analyses. 

Professor Reid used data from the same survey, but her windfall gains 
were represented by "other money receipts." These are defmed as "inherit­
ances and occasional large gifts of money from persons outside the family 
... and net receipts from the settlement of fire and accident policies" [ 4, 
Vol. 1, p. xxix ]. She assumed that the soldiers' bonus was included, and that 
it accounted for about one-half of other money receipts. Here she made an 
unfortunate mistake in interpreting the data for the main critical purpose of 
her article. 

The soldiers' bonus is not part of "other money receipts" (0) but rather 
a part of "disposable money income" ( Y). It is the main part of an item in 
the disposable money income category called "military pay, allotments, and 
pensions" [ 4, Vol. 11, p. xxix]. 

This would appear to alter completely the relationship of Professor Reid's 
main findings to the Bodkin results and to change the windfall interpretation 
of the 0 variable. Surely, fire and accident policy settlements are not windfall 
income, but rather a (partial) recovery of real assets previously lost. Like­
wise, inheritances are probably best considered as a long-anticipated increase 
in assets-not an increase in transitory income. 

The discovery of this error probably does not affect whatever importance 
Professor Reid's secondary finding may have: "- .. the need, in any study of 
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