
Investor growth 
expectations : Analysts 
vs. history 
Analysts’ growth forecasts dominate past trends in  predicting 
stock prices. 

James H .  Vander Weide and Willard T .  Carleton 

n 
m or the purposes of implementing the Dis- 

counted Cash Flow (DCF) cost of equity model, the 
analyst must know which growth estimate is embod- 
ied in the firm‘s stock price. A study by Cragg and 
Malkiel (1982) suggests that the stock valuation pro- 
cess embodies analysts’ forecasts rather than histor- 
ically based growth figures such as the ten-year 
historical growth in dividends per share or the five- 
year growth in book value per share. The Cragg and 
Malkiel study is based on data for the 1960s, however, 
a decade that was considerably more stable than the 
recent past. 

As the issue of which growth rate to use in 
implementing the DCF model is so important to ap- 
plications of the model, we decided to investigate 
whether the Cragg and Malkiel conclusions continue 
to hold in more recent periods. This paper describes 
the results of our study. 

STATISTICAL MODEL 

The DCF model suggests that the firm’s stock 
price is equal to the present value of the stream of 
dividends that investors expect to receive from own- 
ing the firm’s shares. Under the assumption that 
investors expect dividends to grow at a constant rate, 
g, in perpetuity, the stock price is given by the fol- 
lowing simple expression: 

where: 

P, = current price per share of the firm’s stock; 

D = current annual dividend per share; 

g = expected constant dividend growth rate; and 

k = required return on the firm’s stock. 

Dividing both sides of Equation (1) by the 
firm’s current earnings, E, we obtain: 

Thus, the firm’s price/earnings (P/E:) ratio is a non- 
linear function of the firm’s dividendi payout ratio (D/ 
E), the expected growth in dividends (g), and the 
required rate of return. 

To investigate what growth expectation is em- 
bodied in the firm’s current stock price, it is more 
convenient to work with a linear approximation to 
Equation (2). Thus, we will assume that: 

(3) 

(Cragg and Malkiel found this assumption to be 
reasonable throughout their investigation.) 

Furthermore, we will assume that the required 

P/E = a,(D/E) + a,g + a2k. 
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rate of return, k, in Equation (3) depends on the 
values of the risk variables B, Cov, Rsq, and Sa, where 
B is the firm’s Value Line beta; Cov is the firm’s pretax 
interest coverage ratio; Rsq is a measure of the stability 
of the firm’s five-year historical EPS; and Sa is the 
standard deviation of the consensus analysts’ five- 
year EPS growth forecast for the firm. Finally, as the 
linear form of the P/E equation is only an approxi- 
mation to the true P/E equation, and B, Cov, Rsq, and 
Sa are only proxies for k, we will add an error term, 
e, that represents the degree of approximation to the 
true relationship. 

With these assumptions, the final form of our 
P/E equation is as follows: 

P/E = a,(D/E) + a,g + a,B + 
a,Cov + a,Rsq + a,Sa + e. (4) 

The purpose of our study is to use more recent 
data to determine which of the popular approaches 
for estimating future growth in the Discounted Cash 
Flow model is embodied in the market price of the 
firm’s shares. 

We estimated Equation (4) to determine which 
estimate of future growth, g, when combined with 
the payout ratio, DE, and risk variables B, Cov, Rsq, 
and Sa, provides the best predictor of the firm’s P/E 
ratio. To paraphrase Cragg and Malkiel, we would 
expect that growth estimates found in the best-fitting 
equation more closely approximate the expectation 
used by investors than those found in poorer-fitting 
equations. 

DESCRIPTION OF DATA 

Our data sets include both historically based 
measures of future growth and the consensus ana- 
lysts’ forecasts of five-year earnings growth supplied 
by the Institutional Brokers Estimate System of 
Lynch, Jones & Ryan (IBES). The data also include 
the firm’s dividend payout ratio and various measures 
of the firm’s risk. We include the latter items in the 
regression, along with earnings growth, to account 
for other variables that may affect the firm’s stock 
price. 

Earnings Per Share. Because our goal is to determine 
which earnings variable is embodied in the firm’s mar- 
ket price, we need to define this variable with care. 
Financial analysts who study a firm’s financial results 
in detail generally prefer to “normalize” the firm’s 
reported earnings for the effect of extraordinary 
items, such as write-offs of discontinued operations, 
or mergers and acquisitions. They also attempt, to the 
extent possible, to state earnings for different firms 
using a common set of accounting conventions. 

The data include: 

We have defined ”earnings” as the consensus 
analyst estimate (as reported by IBES) of the firm’s 
earnings for the forthcoming year.’ This definition 
approximates the normalized earnings that investors 
most likely have in mind when they make stock pur- 
chase and sell decisions. It implicitly incorporates the 
analysts’ adjustments for differences in accounting 
treatment among firms and the effects of the business 
cycle on each firm’s results of operations. Although 
we thought at first that this earnings estimate might 
be highly correlated with the analysts’ five-year earn- 
ings growth forecasts, that was not the case. Thus, 
we avoided a potential spurious correlation problem. 
Price/Earnings Ratio. Corresponding to our definition 
of ”earnings,” the price/earnings ratio (P/E) is calcu- 
lated as the closing stock price for the year divided 
by the consensus analyst earnings forecast for the 
forthcoming fiscal year. 
Dividends. Dividends per share represent the com- 
mon dividends declared per share during the calendar 
year, after adjustment for all stock splits and stock 
dividends). The firm’s dividend payout ratio is then 
defined as common dividends per share divided by 
the consensus analyst estimate of the earnings per 
share for the forthcoming calendar year (D/E). Al- 
though this definition has the deficiency that it is 
obviously biased downward - it divides this year’s 
dividend by next year’s earnings - it has the advan- 
tage that it implicitly uses a ”normalized’ figure for 
earnings. We believe that this advantage outweighs 
the deficiency, especially when one considers the 
flaws of the apparent alternatives. Furthermore, we 
have verified that the results are insensitive to reason- 
able alternative definitions (see footnote 1). 
Growth. In comparing historically based and consen- 
sus analysts’ forecasts, we calculated forty-one dif- 
ferent historical growth measures. These included the 
following: 1) the past growth rate in EPS as deter- 
mined by a log-linear least squares regression for the 
latest year,’ two years, three years, . . ., and ten 
years; 2) the past growth rate in DPS for the latest 
year, two years, three years, . . ., and ten years; 3) 
the past growth rate in book value per share (com- 
puted as the ratio of common equity to the outstand- 
ing common equity shares) for the latest year, two 
years, three years, . . ., and ten years; 4) the past 
growth rate in cash flow per share (computed as the 
ratio of pretax income, depreciation, and deferred 
taxes to the outstanding common equity shares) for 
the latest year, two years, three years, . . ., and ten 
years; and 5) plowback growth (computed as the 
firm’s retention ratio for the current year times the 
firm’s latest annual return on common equity). 

We also used the five-year forecast of earnings 
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per share growth compiled by IBES arid reported in 
mid-January of each year. This number represents the 
consensus (i.e., mean) forecast produced by analysts 
from the research departments of leading Wall Street 
and regional brokerage firms over the preceding three 
months. IBES selects the contributing brokers “be- 
cause of the superior quality of their research, profes- 
sional reputation, and client demand” (IBES Monthly 
Summary Book). 
Risk Variables. AI though many risk factors could po- 
tentially affect the firm’s stock price, most of these 
factors are highly correlated with one another. As 
shown above i,n Equation (4), we decided to restrict 
our attention to four risk measures that have intuitive 
appeal and are followed by many financial analysts: 
1) B, the firm’s beta as published by Value Line; 2) 
Cov, the firm’s pretax interest coverage ratio (ob- 
tained from Standard & Poor’s Compustat); 3) Rsq, 
the stability of the firm’s five-year historical EPS (mea- 
sured by the R2 from a log-linear least squares regres- 
sion); and 4) Sa, the standard deviation of the 
consensus analysts’ five-year EPS growth forecast 
(mean forecast) as computed by IBES. 

After careful analysis of the data used in our 
study, we felt that we could obtain more meaningful 
results by imposing six restrictions on the companies 
included in our study: 
1. Because of the need to calculate ten-year historical 

growth rates, and because we studied three dif- 
ferent time periods, 1981, 1982, and 1983, our 
study requires data for the thirteen-year period 
1971-1983. We included only companies with at 
least a thirteen-year operating history in our study. 

2. As our historical growth rate calculations were 
based on log-linear regressions, and the logarithm 
of a negative number is not defined, we excluded 
all companies that experienced negative EPS dur- 
ing any of the years 1971-1983. 

3. For similar reasons, we also eliminated companies 
that did not pay a dividend during any one of the 
years 1971-1983. 

4. To insure comparability of time periods covered 
by each consensus earnings figure in the P/E ratios, 
we eliminated all companies that did not have a 
December 31 fiscal year-end. 

5. To eliminate distortions caused by highly unusual 
events that distort current earnings but not ex- 
pected future earnings, and thus the firm’s price/ 
earnings raho, we eliminated any firm with a price/ 
earnings ratio greater than 50. 

6 .  As the evaluation of analysts’ forecasts is a major 
part of this study, we eliminated all firms that IBES 
did not follow. 

Our final sample consisted of approximately 

80 

3 
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g 

r n  

m 

sixty-five utility firms.3 

RESULTS 

To keep the number of calculations in our study 
to a reasonable level, we performed the study in two 
stages. In Stage 1, all forty-one historically oriented 
approaches for estimating future growth were cor- 
related with each firm’s P/E ratio. In Stage 2, the his- 
torical growth rate with the highest correlation to the 
P/E ratio was compared to the consensus analyst 
growth rate in the multiple regression rr.ode1 de- 
scribed by Equation (4) above. We performed our 
regressions for each of three recent time periods, be- 
cause we felt the results of our study might vary over 
time. 

First-Stage Correlation Study 

Table 1 gives the results of our first-stage cor- 
relation study for each group of companies in each of 
the years 1981,1982, and 1983. The values in this table 
measure the correlation between the historically ori- 
ented growth rates for the various time periods and 
the firm’s end-of-year P/E ratio. 

The four variables for which liistorical growth 
rates were calculated are shown in the left-hand col- 
umn: EPS indicates historical earnings per share 
growth, DPS indicates historical dividend per share 
growth, BVPS indicates historical book value per 
share growth, and CFPS indicates historical cash flow 
per share growth. The term ”plowback’ refers to the 
product of the firm’s retention ratio in the currennt 
year and its return on book equity for tha,: year. In 
all, we calculated forty-one historically oriented 
growth rates for each group of firms in each study 
period. 

The goal of the first-stage correlation analysis was 
to determine which historically oriented growth rate 
is most highly correlated with each group’s year-end 
P/E ratio. Eight-year growth in CFPS has the highest 
correlation with P/E in 1981 and 1982, and ten-year 
growth in CFPS has the highest correlation with year- 
end P/E in 1983. In all cases, the plowback estimate 
of future growth performed poorly, indicating that - 
contrary to generally held views - plowback is not 
a factor in investor expectations of future growth. 

Second-Stage Regression Study 

In the second stage of our regression study, 
we ran the regression in Equation (4) using two dif- 
ferent mdasures of future growth, g,: 1) the best his- 
torically oriented growth rate (gh) from the first-stage 
correlation study, and 2) the consensus analysts’ fore- 
cast (g,) of five-year EPS growth. The regression re- 
sults, which are shown in Table 2, support at least 
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TABLE 1 

Correlation Coefficients of All Historically Based Growth Estimates by Group and by Year with PIE -. 

Historical Growth Rate Period in Years 

Current 
Year 1 2 3 . 4  5 6 7 8 9 10 

1981 
EPS -0.02 0.07 0.03 0.01 0.03 0.12 0.08 0.09 0.09 0.09 
DPS 0.05 0.18 0.14 0.15 0.14 0.15 0.19 0.23 0.23 0.23 

BVPS 0.01 0.11 0.13 0.13 0.16 0.18 0115 0.15 0.15 0.15 
CFPS -0.05 0.04 0.13 0.22 0.28 0.31 0.30 0.31 -0.57 -0.54 

Plowback 0.19 

1982 
EPS -0.10 -0.13 -0.06 -0.02 -0.02 -0.01 -0.03 - 0.03 0.00 0.00 
DPS -0.19 - 0.10 0.03 0.05 0.07 0.08 0.09 0.11 0.13 0.13 

BVPS 0.07 0.08 0.11 0.11 0.09 0.10 0.11 0.11 0.09 0.09 
CFPS - 0.02 -0.08 0.00 0.10 0.16 0.19 0.23 0.25 0.24 0.07 

Plowback 0.04 

1983 
EPS -0.06 -0.25 -0.25 -0.24 -0.16 -0.11 -0.05 0.00 0.02 0.02 
DPS 0.03 -0.10 -0.03 0.08 0.15 0.21 0.21 0.21 0.22 0.24 

CFPS -0.08 0.01 0.02 0.08 0.20 0.29 .0.35 0.38 0.40' 0.42 81 

zi 
2 

BVPS 0.03 0.10 0.04 0.09 0.15 0.16 0.19 0.21 0.22 0.21 

Plowback - 0.08 + 

two general conclusions regarding the pricing 3f  eq- 2 
uity securities. analysts' forecast also are considerably more signifi- 2 

L 

the consensus analysts' forecast of future growth is 3 

superior to historically oriented growth measures in 8 
predicting the firm's stock price. In every case, the R2 2 
in the regression containing the consensus analysts' 5 
forecast is higher than the R2 in the regression con- 
taining the historical growth measure. The regression buy-and-sell decisions. 3 

0, 
2 

coefficients in the equation containing the consensus 

First, we found overwhelming evidence that cant than they are in the alternative regression. These 
results are consistent with those found by Cragg and 
Malkiel for data covering the period 1961-1968. Our 
results also are consistent with the hypothesis that 
investors use analysts' forecasts, rather than histori- 
cally oriented growth calculations, in making stock z 

TABLE 2 

Regression Results 
Model I 

c 

Part A: Historical 

PIE = a, + a,DE + a2gh + a3B + apCov + a&q + aSa 
Year 80 I 1  22 23 a 4  I 5  R2 F Ratio 

1981 - 6.42' 10.31' 7.67' 3.24 0.54' . 1.42' 57.43 0.83 46.49 

1982 -2.90' 9.32* 8.49' 2.85 0.45' - 0.42 3.63 0.86 65.53 

1983 -5.96' 10.20' 19.78' 4.85 0.44' 0.33 32.49 0.82 45.26 

(5.50) (14.79) (2.20) (2.86) (2.50) (2.85) (4.07) 

(2.75) (18.52) (4.18) (2.83) (2.60) (0.05) (0.26) 

(3.70) (12.20) (4.83) (2.95) (1.89) (0.50) (1.29) 

Part B: Analysis 

PIE = a, + a,DIE + a2g, + a,B + a4Cov + a,Rsq + a,Sa 
Year 20 a1 22 23 24 a5 I 6  R2 F Ratio 

1981 - 4.97' 10.62' 54.85' - 0.61 0.33* . 0.63" 4.34 0.91 103.10 

1982 - 2.16' 9.47' 50.71, - 1.07 0.36' -0.31 119.05' 0.90 97.62 

1983 - 8.47' 11.96' 79.05' 2.16 0.56' 0.20 - 34.43 0.87 69.81 

(6.23) (21.57) (8.56) (0.68) (2.28) (1.74) (0.37) 

(2.59) (22.46) (9.31) (1.14) (2.53) (1.09) (1.60) 

(7.07) (16.48) (7.84) (1.55) (3.08) (0.38) (1.44) 

Notes: 
* Coefficient is significant at the 5% level (using a one-tailed test) and has the correct sign. T-statistic in parentheses. 
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Second, there is some evidence that investors 
tend to view risk in traditional terms. The interest 
coverage variable is statistically significant in all but 
one of our samples, and the stability of the operating 
income variable is statistically significant in six of the 
twelve samples we studied. On the other hand, the 
beta is never sttitistically significant, and the standard 
deviation of the analysts’ five-year growth forecasts 
is statistically significant in only two of our twelve 
samples. This evidence is far from conclusive, how- 
ever, because, as we demonstrate later, a significant 
degree of cross-correlation among our four risk var- 
iables makes any general inference about risk ex- 
tremely hazardous. 

Possible Misspecilication of Risk 

The stock valuation theory says nothing about 
which risk variables are most important to investors. 
Therefore, we need to consider the possibility that the 
risk variables of our study are only proxies for the 
”true” risk variables used by investors. The inclusion 
of proxy variables may increase the variance of the 
parameters of most concern, which in this case are 
the coefficients of the growth  variable^.^ 

To allow for the possibility that the use of risk 
proxies has caused us to draw incorrect conclusions 
concerning the relative importance of analysts’ 
growth forecasts and historical growth extrapolations, 
we have also estimated Equation (4) with the risk 
variables excluded. The results of these regressions 
are shown in Table 3.  

Again, there is overwhelming evidence that the 
consensus analysts’ growth forecast is superior to the 
historically oriented growth measures in predicting 
the firm’s stock price. The R2 and t-statistics are higher 
in every case. 

s2 
2 
3 
2 

cn 

m 

CONCLUSION 

The relationship between growth expectations 
and share pricles is important in several major areas 
of finance. The data base of analysts’ growth forecasts 
collected by Lynch, Jones & Ryan provides a unique 
opportunity to test the hypothesis that investors rely 
more heavily on analysts’ growth forecasts than on 
historical growth extrapolations in making security 
buy-and-sell decisions. With the help of this data 
base, our studies affirm the superiority of analysts’ 
forecasts over :;imple historical growth extrapolations 
in the stock price formation process. Indirectly, this 
finding lends support to the use of valuation models 
whose input includes expected growth rates, 

‘ We also tried several other definitions of ”earnings,” in- 
cluding the firm’s most recent primary earnings per share 
prior to any extraordinary items or discontinued operations. 
As our results ‘were insensitive to reasonable alternative 

TABLE 3 

Regression Results 
Model I1 

Part A: Historical 

P/E = a. + a,D/E + ag, 
Year a0 a1 a2 R* F Ratio 

1981 -1.05 9.59 21.20 0.73 82.95 

1982 0.54 8.92 12.18 0.83 167.97 

1983 -0.75 8.92 12.18 0.77 107.82 

(1.61) (12.13) (7.05) 

(1.38) (17.73) (6.95) 

(1.13) (12.38) (7.94) 

Part B: Analysis 

P/E + a, + alD/E + azga 
Year a0 i 1  82 R2 F Ratio 

1981 3.96 10.07 60.53 0.90 274.16 
(8.31) (8.31) (20.91) (15.79) 

1982 -1.75 9.19 44.92 0.88 246.36 
(4.00) (4.00) (21.35) (11.06) 

1983 -4.97 10.95 82.02 0.83 168.28 
(6.93) (6.93) (15.93) (11.02) 

Notes: 
* Coefficient is significant at the 5% level (using a one-tailed test) 

and has the correct sign. T-statistic in parentheses. 

definitions of “earnings ” we report only the results for the 
IBES consensus. 

’ For the latest year, we actually employed a point-to-point 
growth calculation because there were only two available 
observations. 

We use the word “approximately,” because the set of avail- 
able firms varied each year. In any case, the  number varied 
only from zero to three firms on either side of the figures 
cited here. 

See Maddala (1977). 
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