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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION 

In re: Annual Reestablishment of ) 
authorized rate of return on common ) 
equity of water and sewer utilitieo , ) 
pursuant to Section 367.081(4)(f), ) 
Florida statutes. ) ___________________________________ ) 

DOCKET NO. 910006-WS 
ORDER NO. 24 24 6 
ISSUED: 3-18 - 9 1 

The following Commissioners participated in the disposition of 
this matter: 

THOMAS M. BEARD, Chairman 
GERALD L. GUNTER 
J . TERRY DEASON 

MICHAEL McK. WI LSON 

NQTICE OF PROPOSED AGENCY ACTION 

ORDER ESTABLISHING AUTHORIZED 
RANGE OF RE'fURNS ON COMMON EQUITY 

BY THE COMMI SSION : 

NOTICE IS HEREBY GIVEN by the Florida Public Service 
Commission that the action proposed herein is preliminary in nature 
but will become final unless a person whose interests are 
substant i ally affected files a petition for a formal proceeding in 
acco rdance with Rule 25-22.029 , Florida Administrative Code. 

Pursuant to Section 367 . 081(4)(£), Florida Statutes, this 
Commission is authorized to establ i sh, not less than once each 
year, a leverage formula to calculate a reasonable range of returns 
on common equity for water and wastewater utilities. We last 
revised the leverage formula by Order No . 23318, issued August 7, 
1990. 

In order to calculate the current leverage formula, we have 
utilized the same methodologies and assumptions utilized in 
previous years, adjusted for changes in bond yields and required 
rates of return . The basic assumptions are that: business risk is 
s imilar for all water and wastewater util i ties; the cost of equity 
i s an e xponential function of the equity ratio; the marginal 
we i ghted average cost of investor capital is constant over the 40 
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to 100 percent equity ratio range; and, given adequate management 
and- effective regulation, a Moody's Baa bond rating is 
representative of the average marginal cost of debt for water and 
wastewater utilities with equity ratios of 40 to 100 percent. 

Using tho most current financial information, we have 
calculated a range of returns on common equity from 11.22 percent 
to 13.11 percent. Last year ' s leverage formula, 10 .16 percent plus 
1.34/equity ratio, produced a range of returns of 11.50 percent to 
13 . 51 percent. The net change i n the average return over the 40 
percent to 100 percent equity ratio range is a decrease of 34 basis 
points, from 12.51 porcont to 12.17 percent. This decrease in the 
average common equity return reflects the lowered bond yield and 
required rates of return. 

We derived the upper level of the range of returns on common 
equity by applying a discounted cash flow model to an index of 
publicly traded water and wastewater utilities, a risk premil1m 
model to a n index of natural gas utilities, and a bond yield 
differential adjustment to reflect the difference in risk between 
the indices and an average Florida water/wastewater u t ility. Using 
the most recently available capital structure for the index of 
publicly traded water and wastewater companies as a proxy for the 
capital structure of an average Florida water/wastewate r utility, 
we calculated the marginal cost of investor capital to be 11.22 
percent, as shown below . 

Capital 
Compon ent 

Common Equity 
Total Debt 

Marginal Cost of Investor Capital 
Average Water/Wastewater Utility 

Ratio 

40 \ 
60\ 

lOOt 

Cost Rate 

13.11\ 
9 . 96\ 

Marginal Cost 

5.24\ 
5.98\ 

11.22 \ 

Our analyses are appended to this Order as Attachment 1. 
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Based upon the discussion above , we find that the appropriate 
iormula for measuring returns on common equity for Florida water 
and wastewater utilities is as follows : 

Return on Common Equity • 9.96 percent + 1.26 
Equity Ratio 

whore: 

Equity Rati o • Common Equity 
Common Equity + Prefe rred Equity + Long

and Short- Term Debt 

Finally, in order to discourage imprudent financial risk, we 
find it appropriate to limit the authorized return on cocmon equ i ty 
to a maximum of 13.11 percent for all water/wastewater utilities 
with equ ity ratios of less than 40 percent. 

It is, therefore, 

ORDERED by the Florida Public Service Commission that the 
provisions of this Order are issued as proposed agency action and 
will become final unless a n appropriate petition is filed with the 
Division of Records and Reporting, 101 East Gaines Street , 
Tallahassee, Florida 32399-0870, by the close of business on the 
date indicated in the Notice of Further Proceedings or Judicial 
Roviow. It is further 

ORDERED that the appropriate formula for measuring returns on 
c ommon equity for water and wastewater utilities shall be as s e t 
forth in the body of this Order. It is ~ urther 

ORDERED that r eturns on common equity are hereby capped at 
13.11 percent for all water/wastewater utilities with equity ratios 
of loss than 40 percent in order to discourage imprudent financial 
rink. 
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By ORDER of the Florida Public Service Commission this 18 t h 

day of MARCH 199 1 

Director 
ecords and Reporting 

(SEAL) 

CB 
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NQTICE OF fURTHER PRQCEEPINGS OR JUPICIAL REVIEW 

The Florida Public Service Commission is required by Section 
120 . 59(4), Florida Statutes , to notify parties of any 
a d mi n i strative hearing or judicial review of Commission orders that 
i s available under Sections 120.57 or 120.68, Florida Statutes, as 
wel l as the procedures and t ime limits that apply . Th is notice 
s hould not be construed to me an all requests for an administrative 
hearing or judic ial review wi ll be granted or result in the relief 
sought. 

The action proposed herein is preliminary in nature and will 
not bec ome effective or final, except as provided by Rule 25-
22 .029, Florida Administrative Code. Any person whose substantial 
i nterests are affected by the action proposed by this order may 
fi l e a petitio n for a formal proceeding, as provided by Rule 25-
22.029 (4), Florida Administrative Code, i n the form provided by 

I 

Rul e 25-22.036(7) (a) and (f), Florida Administrative Code. This 
peti tion must be rec~ived by the Director, Division of Records and I 
Reporting at his office at 101 East Gaines Street, Tallahassee, 
Florida 32399-0870 , by the close of busine ss on 

April 8 . 1991 

In the absence of such a petition, this orde r shall be come 
effective on the day subsequent to the above date as provided by 
Rul e 25-22.029(6), Florida Administrative Code. 

Any objection or protest filed in this docket before the 
i s s uance date of this order is considered abandoned unless it 
satisfi es the foregoi ng conditions and is renewed within the 
s pecified protest period. 

I f this orde r becomes fi na l and effective on the da te 
des cribed above, any party adversely affected may request judicial 
rev i ew by the Flor i da Supreme Court in the case of an electr~c , gas 
or telephone utility or by the First District Court of Appeal in 
the case of a water or sewer utility by filing a notice of appeal 
wi th the Director, Division of Records and Reporting and filing a 
copy of the notice of appeal and the filing fee with the 
appropriate court . This filing must b complet ~d within thirty 
( 30) days of the effective date of thi s order, pursuant to Rule 
9.110, Flor i da Rules of Appellate Procedure. The notice of appeal 
must be in the form specified i n Rule 9 . 900(a), Florida Rules of 
Appe llate Procedure. I 
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£ilpttai'Comoonent 

Common Equtly 

Total Debt 

Margm I Cost of Investor Capttal 
Average Wo!Of and Sewer U!th!y 

Margtnal 
Ratio Cost Rate 

45. 10% 12.74% 

54 90% 9.96% . 

100% 

Return on Common Eqully • 9.96% ... 1.26/ER • • 

Usc lcvorogo formula to compute rcqutrcd common cqutty 

return ,ll 40% common CQUtty rauo. Required return at 
40% cqutty rat•o is the corhng lor allowed common cqurty 

returns 

Return on Cornrnon Equ•iy • 9.96% + 1.261.40 = 13. 11% 

Margrnal Cost of Investor Captlal 
Average Wnter and Sewer Utth!Y 

Capttal Component Ratto 

Common Equtty 40.00% 

Total Debt 60.00% 

100% 

• Average Oaa rate for January 199 1 
Source Mood{s Bond Survey, 2/4/91 

• • Where. 

Margtnal 
Cost Rate 

13. 11 % 

~6% " 

ATTAOIM(tiT l 
Page 1 of 8 

Wetghted 
Marginal 
Cost Rate 

5.75% 

547% 

11 .22% 
==== 

Wetghted 
Margmat 
Cost Rate 

5.24o/o 

5.98o/o 

1l.22o/o -

Equtly Rallo • Common Equity I Common Equity ... Preferred Equity + 

Long and Short- Term Debt 
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SUMMARY OF RESULTS 

Leverage formula Update 

DCF Cost of Equi y for Wate r Index 

Risk Pre mium Cost of EquiLy for Natural 1 ~ . 87\ 
Ga!:. I ndex 

AVERAGE 

Bo nd Yi eld Differential 

Ad juctmen to Reflect Required Equity 
Return at a 40\ Equity Ratio 

Coct of EquLty for Average Florida 
Water a nd Sewe r Utility at 
a 40 \ Equi y Ratio 

12.68\ 

. 6 0 \ 

13. 5 1 \ 

~xir.t ing vcverage formula 

ATTACHMENT 1 
Page 2 of 8 

12.'38 \ 

1~.05\ 

12. 22\ 

. 52\ 

. 37\ 

]J.ll\ 

Return on Common Equity - 10.16\ + 1 . '34/ER 

Range 0f Retu rns o n Equity 11. 50\- 1'3 . 51\ 

Updated Leve rage Formula 

Return o n Common Equity 9 . 96\ + 1. 26/ ER 

Ra nge of Re urns o n Equity 11. 22\ - 1J . 11 \ 
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OCr 1\nolysls of Wotor Index 

-
1986 1987 1988 t 989 . -

' 

Amoncan Water Works 0.56 0.64 0.68 0.74 

CA Water Services Co. 1.40 t.48 t .60 1.68 

Conncct•cut Water Co. 1.49 1.52 1.53 1.56 

Consumers Water Co. 0.84 0.92 1.00 1.06 

E'Town Company 2 74 2.82 2.89 2.92 

Hydraulic Company 1.39 1.46 1.52 1.58 

Mtddlosox Water Co. 1.60 1.68 1.74 1.78 

SJW Corporation 1.57 1.68 1.76 1.82 

Southern CA Water Co. 1.88 1.93 2.02 2.02 

UMed Water Res. 0.70 o.n 0.88 0.88 

Average 

OCF Analysts 

K • 0(1)/P(O) +- g 
K .. Investors' reqUired rate or return 

0( 1) = OtVIdcnd expected next pcnOd = s 1 .65 x 1.04 58 :;: s 1. 73 

P(O) • Current StOCk pnco • S22. 19 

g • ProJeCted long- term growtll tn dtvtdcnds = 4.58% 

K .. S 1. 73/$22. t 9 • 4 6 1% 
K • 1? 38% 

Source: Moody's PubliC Utthty Manual, 1990 

Standard & Poor's StOCk GUtde. January t99 1 

t 9SO 

0.80 
1. 74 
1.57 
1.09 
2.97 
1.60 
t .85 
1.86 
2. 14 
0.88 

1.65 

ATTAOIMENT 1 
Page 3 of 8 

Geometric 
Average 
Growth 
Rate 

9.33o/o 
5.59% 
t .32% 
6.73% 
2.04% 
3.58% 
3.70% 
4.33% 
3 29% 
589% 

4 58% 

Ave. 
Stock 
Price 

t6.00 
26.00 
18.63 
15.13 
36.75 
21.63 
23.3 t 
?5.25 
27.88 
1 1.31 

::2 19 

-

., 
457 
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A1'TACIIMENT 1 
Page 4 of 8 

R1sk Premium Cost of Equity for Moody ' s Natyral Gas 
Distribution Index 

E~timatod Monthly Risk Premium 

Blue Chip Foreca~t for JO-Vear Treasury Bond 

* Blue Chip Financial Foreca~ts, January 1 , 1991 

4 . 1 54 % 

7.900 % 

12.050 % 

I 

I 

I 
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l.STIMATEO MONTifl.Y RJSK PREMIUMS 

MOODY'S NATURAl. GAS O I.STlUBUTtON INDEX 

JANUARY 19&1 DECl!MUER 1991 

COil o( Rul 

Eq .. o~y F~oc Ruk 

YEAR MO l'ITII 0.. Rate p~~IDJUm 

198 1 JAN 17 <480 ruso s 130 

FfD 17 41S 11 .0SO S 37S 

M AR 17 020 11 680 4 .}.W 

APR 17 '100 11 .590 4 6 10 

MAY 17 U S 13 OS() 4 7SS 

I UN II 4SO 13.440 s 0 10 

JUt II 190 11 110 s 470 

AUG 18 17) 13490 4 65) 

SCP 17 ISO 14 oso )6"() 

OCT II 810 14 S90 4 120 

NO V 19 080 14 S90 .c 490 

DLC 18 7S7 I) 080 .S677 

1912 JAN 11 4)4 ll 210 s 1.54 

rro 11970 14 160 4 810 

MAR 19 480 14 070 s <1 10 

AI'R 1978) I) 370 6 41 3 

M AY 19 614 I) 240 6 )74 

I JUN 19 930 13 OSO 6 !SO 

JUI 19 •so I) 7SO .s 700 

AUG 19 963 I 3.400 6 S63 

Sl.P 19 990 12 . .540 7 <I V) 

OCT IS 962 II SGO 7 102 

NOV IS S76 10 a<:O 7 7J(, 

ore 18 62.S 10 460 8 16S 

191) JAN 110~ 10600 7 4 $.; 

fi ll 17 806 10 640 7 166 

MAR 17 800 10 890 6 9 10 

AI'R 17 464 10 6SO 6 8 14 

MAY 17 364 10 490 6 874 

JUN 17 ISO 10 S20 6 660 

JUL 16 sos 10 9SO .s s.ss 
AUG 16 429 II 440 4 989 

Sll' 16 49) I I 780 4713 

OCT 16 276 II 620 4 606 

NOV IS 903 II .SSO 4 J.S3 

or.c 16 071 11680 4 391 

11114 JAN IS 86'2 II 810 4 O.Sl 

1 ro IS 170 II 6SO 4 220 

MAR IS SlS II 810 4 .0 1S 

APR IS 736 12180 3 4S6 

MAY IS 617 12 sao 30.&7 

I 
JUN IS.776 13 320 2.4S6 

JUl. 16.])4 13 <430 2 .904 

AUO 16.429 I] 140 ) . 119 

S£P 16.45) 12.630 ) .813 

OCT 16 soa 12.340 4 . 168 

NOV IS 911 12 000 3 9'27 

DCC IS 640 II SSO ' ·090 

~ 
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Co" o ( Rllk 

Equily Ftoc Rl~ 

YllAR MONT II Cas R.t.tc P rc411UID 

19SS I AN IS '290 II.S IO 3.780 
FC8 IS.OSI 11.460 3 !191 
MAR 14 917 II .S60 3 357 
APR 14 673 11.920 2753 

MAY 14 61),1 I I.SSO 3. 144 

JUN 14 saa li .OSO 3 sos 
lUI. 14 $!6 10.480 4 406 

AUG IS 017 10 620 4 .397 

SCP IS 60t 10 700 4 ~ 

OCT IS OlO 10.780 .. 2.SO 
~ov IS 122 10.660 4 .462 

ore 14 !.71. 10 190 4 4&2 
19U JAN 13 SS7 9 .680 4 ITI 

rca 13780 9.590 4 190 
MAR 13.6-14 9 .260 4 384 
APR 12 944 &. ISO 4 794 

MAY 12.634 1580 s 10-1 
JUN 12 71.6 8. 130 4 S96 

I IUL II SIS 8 270 J 548 
AUG I I 683 7 .880 3.803 
SLI' 11 .653 7.740 3913 
<X. I II 40! 8. 100 3.30! 
NOV I I 617 8 .060 3 SS7 

ore II 336 7 &20 3 'i l 6 

19111 JAN I I 347 7 660 4 187 

fLB II 6-l2 7 620 4 022 

MAR II S63 7 7 10 J 8SJ 
AI' R II 293 7 ().10 J6S3 
MAY II 7!1q 83SO 3 409 
JUN II 903 8 .850 3 OSJ 
JUt. II 7)8 8 670 3 068 
AUG II 8S6 a no 3 086 
St.P II 858 9 .060 2 798 
ocr 12 148 9 670 2 478 
NOV 12 926 9730 3 196 
m e; 13 078 9 100 3978 

1988 IAN 13216 9 230 399& 
I I II 12 sso 8 .930 3920 
MAR 12 416 8.480 3.936 
AI'R 12 396 • • ~0 .7S6 
MA.Y 12.398 8 .970 J 428 
JUN 12.378 9 .300 3 078 
JUL. 12 .0-19 9 . 110 2 .939 I AUO 12.027 9.UO 2.747 
SEP 12 .314 9 .420 2 .&94 
OCT 12.070 9 . 140 2 .930 
NOV 12 036 &.960 3.076 
OEC 12 OS8 9 .090 2 .9911 
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ATTAOIMENT 1 
Page 7 of a 

ESTIM ATim MONTIILY RJSK J>Jll.MIUM S (cootUiocd} 

COOil o( 

EqwifY 
YEAR MONTH Ga.c 

19&9 JAN 12.028 
FEB ll.OSO 
M AR 12.060 
APR 12.580 
MAY 12.• 80 
JUN 12.)12 

JUL 12.071 

AUG 11.m 

SEP 11.7Sa 
OCT li .•SO 
NOV I I 461 
DEC 11.310 

1990 JAN 10.978 
FE6 11. 130 
MAR l l .lS2 

APR 11..16 
M,a.Y I I 620 
JUN 11.710 
JUL 11 .46& 
AUO II .SSO 
SEI 11.830 
OCT II.SOO 
NO V 11 .340 
DF.C I I 070 

AVERAGE 

SOURCES Value~ lnvc:s~ment Surv~y 

S&P SWck G11odc 
Moody'& Bond Survey 

Roil. 

Free Rbk 

RAte Premium 

9. 100 2.928 

9.050 3.000 
9. 150 2.910 

9.310 3.270 

9. 170 3.310 
8.930 3.312 

SJ70 3.701 

1. 160 3.n2 
8.230 3.55! 

8.290 3. 160 
8. 120 3 342 
a.ooo 3.320 
8.000 1 .978 
8.)70 1.160 
8.430 2. 622 
8.730 1 .686 
a 920 2700 
a no 2.340 
&.600 2.868 
8 620 2.930 
&930 2.900 

9.0!0 2.420 
a sao 2.160 
a 210 2 aoo 

4. 154 

461., 
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IIQtoG Yl(lD OH fOtalliAlS 
PuDtlc Ut ility lond Yield A~rages 
S<ai'Ce • Moody' 1 lond 1Uvey 

60 _IVIth AY'tt"~ • o.oe.n O.oe.J7 

YEAit tOll II Aa2 SPUAO ~ SPitOD 
............. . ... ...... 

O(C 9.42 0.10 9 .S2 0.10 
lfOI 9.59 0.10 9 .69 0. 10 
OC1 9.n 0.0'1 9 .116 0.0'1 
so> 9 .87 o.oa 9 .95 o .oa 
AUC 9.78 o.os 9.& o.os 
AA. 9.61 o .os 9.66 o.os 
JUI 9 .60 0.07 9 .67 0.01 
~y 9 .83 0.06 9 .89 0 .06 
APit 9.81 0.04 9 .85 0.04 
IWI 9.60 o.oa 9 .68 o .oa 
ru 9. S7 0.06 9 .63 0.06 

1990 JNI 9.39 0.06 9.45 0.06 
O(C 9 . Z6 0 . 06 9.32 0.06 
NOI 9.2S 0.0? 9.Y. 0.09 
OCl 9 . 2.8 0.0? 9.31 0.09 
S£P 9 .35 o.oa 9.43 o.oa 
AUC 9.27 o .oa 9.3S o.oa 
JI.A. 9.23 0.09 9 .32 0.09 
.All 9 .37 0 .09 9 . 46 0.0'1 
KlY 9.79 0 .07 9.116 0 . 07 
IJ'II IO.Ol o.os 10.07 o.os 
IWI IO.OS 0.06 10. 11 0.06 
ru 9.93 o.os 9.98 o.os 

1989 JNt 9 .80 0.06 9 .95 0.06 
O(C 9.90 o.os 9 .95 o.os 
1101 9 .79 0 .06 9.85 0.06 
OC1 9 .80 O. Ol 9.83 O. Ol 
$U 10.}1. 0.0'1 10 .4) 0 . 09 
AUC 10.~ 0.11 10.96 0 . 11 
.u. 10. 76 0.09 10 .85 0.09 
JUI 10.52 0.09 10.61 0.09 
KlT IO.S) 0.0'1 10.62 0.09 
APII 10.29 o.oa 10.37 o .oa 
IWI 9 .92 0 . 06 9.98 0 . 06 
fEI 0.91 0.06 9.97 0.06 

19e.a JAM 10.5<' o.oa 10.60 o.oa 
()(C 10.78 0.07 10.85 0.07 
1101 10 .62 0.0 7 10.411 0.01 
OC1 11 . 11 o.oa 11. 19 o.oa 
~:P IO.U 0. 19 10.85 0.19 
AUC 10 .05 0.1) 10.18 o.n 
.u. 9 . 70 0 . 15 9.as 0. 15 .... 9 .61 o . " 9.75 0. 14 
!CA t 9.61 0.0'1 9. n 0 .09 
APR 0. 1~ o.oe 0.2l o.oe 
IWI 8.64 0 . 10 8 . 71. 0 . 10 
( LI 8 .69 0 . 10 8 . 1'9 0 10 

1987 JAil 8 .62 0 . 11 8.73 0 . II 
O(C 8 .81 0.10 8.91 0 , 10 
tltN 9 . 01 0 .09 9 . 10 0 .09 
OCI 9. 24 0.09 9 . IS 0.0? 
$(P 9 . 2.8 o .oa 9 .36 0.08 
AUl 9. 0l 0 .09 9 . 12 0 .09 
AA. 9 . 05 0 . 11 9 . \6 0 . 11 
.All 9.36 0 .09 9 . 45 0.09 
MY 9 .38 0 .01 9. 45 0 . 07 ,. 8.87 0 .09 8 .96 0 .09 
'1M 9. 16 0 . 11 9.U 0 . 11 
ro 9.98 0 .09 10 .07 0.09 

1986 JM 10.44 0.12 10.56 0 . 12 

0.0837 

AI SJ>a(AI) . . . ... . . .. . 
9.63 0. 10 
9. 110 0. 10 
9.% 0.09 

10. 04 o.08 
9.87 o.os 
9.10 o .os 
9 .73 0.07 
9.9' 0.06 
9.85 0.04 
9.n o .oa 
0.70 0.06 
9.50 0.06 
9.38 0 .06 
9.42 0 .09 
9.45 0.09 
9 .50 o .oe 
9.44 o .08 
9.41 0.09 
9 .55 0 .09 
9 .92 0.01 

10.13 o.os 
10. 17 0 .06 
IO.Ol o.os 
IO.Ol 0 .06 
10.01 o .os 
9.91 0.06 
9.87 0.0) 

10.52 0 .0'1 
11.06 0.11 
10.95 0.0'1 
10. 70 0 .09 
IO.n 0 . 09 
10.46 ooe 
10.03 0.06 
10.04 0.06 
IO. U o.oe 
10.91 0.01 
10.~ 0.07 
11. 26 O. OIJ 
11 .03 0. 10 
10.ll o.n 
10.00 0. 15 
9.M o." 
9.82 0 . 09 
0 .30 o.os 
8 .8l 0 . 10 
8.90 0 . 10 
8 .84 0 . 11 
9.0l 0 . 10 
9 . 19 0 .09 
9.43 0.0'1 
9 . 44 o .oa 
9 . 20 0.0'1 
9 . Z6 0 . 11 
9 .53 0 .0'1 
9 .S2 0 .07 
9 .0S 0.0'1 
9 .37 0.11 

10. 17 0 .0'1 
10 .67 o . 12 

0 . 118 0.118 

A2 SJ>a(AD Al SPt!(AD . . ...... . ......... 
9 .73 o.oa 9.81 o .08 
9.90 0.01 9.91 0.07 

10.05 o.08 IO. Il o.oa 
10. 12 0.07 10. 19 0.07 
9 .92 0 .07 9.99 0.07 
9.?5 0 .06 9.81 0 .06 
9.1!0 o.os 9 .8S o.os 

10.00 o .os IO.OS o.os 
9.92 0.07 9 .99 0 .07 
9 .85 0 .07 9 .92 0.07 
9.76 0.01 'il.al 0 .07 
9.~ 0 .06 9.6l 0.06 
9 .44 o .os 9.49 o.os 
9 . 51 0 .04 9.55 0.04 
9 . S4 O.Ol 9.57 0 . 03 
9.58 0.04 9.6l :>.04 
9.52 0.04 9.~ 0.04 
9 .50 o.os 9.55 o.os 
9.U. o .os 9.69 o .os 
9.90 0 10 10.09 0 .10 

10. 18 0 . 10 10.2! 0.10 
10.23 0.09 10.32 0.09 
10.07 0.10 10. 17 0 . 10 
10. 08 0 . 10 10.18 0.10 
10.06 0 . \l 10 . 19 O.ll 
9.97 0.11 10.08 0.11 
9.90 0. 15 10 .05 O. IS 

10.61 0. 17 10 . 78 0 . 17 
11 . 17 0 . 17 11 . )1. 0. 17 
11 . ()1. ll. 16 II .~ 0 . 16 
10.1'9 0 . 16 10.95 0 . 16 
10.81 0.10 11 . 00 0.19 
10. S4 0. 2.3 10 . 77 0 . 2J 
10.09 0. 20 10 . 29 0.20 
10.10 0. 18 10.28 0.18 
10. 76 0.19 10.95 0.19 
10.98 0.19 11.17 0.19 
10.82 0.19 11.01 0. 19 
11 .34 0. 19 11.53 0 . 19 
11 . 22 o. 12 11 .)1. 0.12 
10. 45 0.15 10.60 0 . 15 
10. 15 0.16 10 .31 0 . 16 
10.07 0. 15 10. 17 0.15 
9 . 91 0 . 16 10.01 0.16 
9. 38 0.16 o.s, 0 . 16 
IS.9l 0.09 0 .02 0.09 
0. 00 o.oa 9. 08 o .08 
8.9S 0.11 0.06 0 . 11 
9 . 12 0 . 12 9 . 24 0.12 
9 . 2.11 O.IC. 9. 42 0.14 
9.Sl 0 . 14 9 . 66 0.14 
9 .S2 0 . 15 9 .67 0 . 15 
0.:"9 o . 14 9 .4) 0 .14 
9.37 o . \1 9 . 43 0 . \1 
9 .62 0. " 9 . 76 o . " 
9 .59 0 . 14 9. 13 0 . " 
9." o. 16 9 .30 0 .16 
9 . 48 0 . " 9 .62 0 .14 

10.216 0. 16 10 .42 o . 16 
10. 1'9 0. IS 10 .9' 0.15 

ATTAOiMENT 1 
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0.118 

Bul SPII£AO 
.. ... . ...... 

9 .85 o.08 
IO.OS 0 .07 
10.20 o .08 
10.25 0.07 
10.05 0 .07 
9.86 0.06 
9.91 o.os 

10. 11 o.os 
10.06 0.07 
9 .99 0.07 
9 .89 0.07 
9.68 0.06 
9.55 o.os 
9 .60 0.04 
9.61 O.Ol 
9.U. 0.04 
9.60 0.04 
9 .59 o.os 
9.75 0 .0') 

10 . 19 0 . 10 
10.37 0. 10 
10.41 0.09 
10.2.11 0. 10 
10.2.11 0. 10 
10 . ) 1 o.n 
11).~ 0.11 
10.20 0. 15 
10.96 0. 17 
11 .S2 0 I. 
II .36 0 .16 
11 . 11 0 . 16 
11 . It 0 . 19 
II .00 0 . 2.3 
10.49 0.20 
10.47 0. 18 
11 . 15 o. 19 
11 .36 0. 19 
11.21 0.19 
11 .n 0. 19 
11 .l.6 0 . 12 
10.75 0. 15 
10.l.6 0. 16 
10 . 31 0. 15 
10.24 0. 16 
0.~ 0 . 16 
9.10 0.09 
9. 16 o .08 
9 . 16 0. 11 
9.37 0. 12 
9 55 0 . 14 
9 .81 0. 14 
9 .81 0 . 15 
9 . 56 0.14 
9.58 0. 11 
9.89 0. 14 
9.118 0. 14 
9 . 47 0. 16 
9 .71 0. " 

10.S8 0. 16 
11 . 0'1 o . 15 

I 

I 

I 
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