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DIRECT TESTIMONY OF GREGORY 1. SHAFER 

Q. 

A. Gregory L. Shafer, 101 E. Gaines Street, Tallahassee, F l o r i d a  32399. 

Q .  

A .  

and Wastewater, as C h i e f  o f  the Bureau of Special Assistance. 

Q. What are your current r e s p o n s i b i l i t i e s  as Bureau C h i e f  i n  t h e  Special 

Assistance Bureau? 

A .  I p r e s e n t l y  manage two section superv isors .  Combined, the sect ions 

cons is t  o f  eight  Regulatory Analysts and three Engineers--all o f  which are 

under my supervision. The Bureau processes StaFf Assis ted  Rate Cases for 

Class C Water and Wastewater utilities, l i m i t e d  proceedings f o r  A, B and C 

u t i l i t i e s ,  index and pass-through a p p l i c a t i o n s  for Class A ,  B and C utilities, 

m i  scell aneous compl ai n t s  and i n q u i  ri e s t  and t a r i f f  re1 ated matters. 

Q, Please summarfze your educational and professional background. 

A.  I have a Bachelors degree i n  Economics f r o m  t h e  University o f  South 

Florida and a Masters degree in Economics from Florida S t a t e  University. My 

emphasis i n  the Masters program was in Labor Economics and Econometrics, 

Would you please state your name and address? 

By whom are you employed and in what capacity? 

I am employed by the Florida Public Service Commission, D i v i s i o n  o f  Water 

My professional experience i n c l u d e s  two years as a Field Economist w i th  

the U.S. Department o f  Labor,  Bureau o f  Labor S t a t i s t i c s .  I have been 

employed by the  F l o r i d a  Pub l i c  Service Commission since September 1983. I 

spent f i v e  p l u s  years i n  t h e  D i v i s i o n  o f  Communications i n  v a r i o u s  capacities, 

the f i n a l  two years a s  a Supervisor o f  t h e  Economics Section. My 

responsi b i  1 i t i e s  primarily focused on pol i cy  development i n  t h e  areas of  

Access Charges, Long Dis tance  S e r v i c e ,  Cell ul ar telephone, and Shared Tenant 
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Serv ices .  While working i n  the Division of Communications, I t e s t i f i e d  in t h e  

Interexchange Carrier Rules docket and i n  the A.T.  & T.  Waiver  Request docket 

and have testified i n  two  prev ious  water and wastewater c a s e s  on the  

calculation o f  margin reserve. I have. been working in t h e  Division o f  Water 

and Wastewater in my current capacity f o r  over four years. 

9. What i s  the purpose o f  your testimony i n  t h i s  docket? 

A. I am advocating a more accurate method f o r  calculating a margin reserve. 

If t h e  Commission allows Southern States Utilities, Inc. a margin reserve i n  

this case,  I recommend t h a t  t h e  margin reserve be ca lcu la t ed  us ing  a simple 

l i n e a r  regression analysis. 

Q. What i s  your understanding o f  the concept o f  

regulation o f  water and wastewater uti1 i t i e s ?  

A .  The Commission requires every utility to serv  

margin reserve 

a1 1 customers 

n t h e  

n i t s  

service territory w i t h i n  a reasonable time. Utility facilities are designed 

to serve not just current customers but  f u t u r e  customers as well. 

Essentially, a margin reserve allowance i s  recognition in rate base of that 

portion o f  plant needed to serve short-term growth.  Through t h e  margin 

reserve, a uti1 ity will earn a return on t h a t  capacity needed for growth. 

Q. Has t h e  Florida Publ ic  Service Commission recognized margin reserve? 

A .  Yes. The Commission has recognized margin reserve at least  as  far back 

as 1985 and continues t o  do so for most  cases where appl icable. 

Q. How does t h e  Commission currently calculate margin reserve? 

A. Margin reserve has been based on t h e  product  o f  a simple f i v e - y e a r  average 

for growth in t h e  number of customers (or ERCs if a p p l i c a b l e )  multiplied by 

one and one-half years o f  construction t i m e  i n  the case o f  treatment plant or 

1 
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by one year o f  construction time i n  the case o f  collection and/or distribution 

systems. The cons t ruc t i on  time factors represent the average amount of time 

needed to cons t ruc t  additional treatment pl ant or distribution or col 1 ection 

facilities. More recently i n  t h e  case of Florida Cities Water Company, Docket 

No. 910477-W, t he  Commission chose to use simple linear regress ion  using five 

years o f  h i s t o r i c a l  data for t h e  margin reserve calculat ion.  

Q. 

A .  Nothing i s  wrong w i t h  the simple average method per se; however, it is t h e  

most basic  approach possible. As a s t r ic t ly  mathematical =extrapol a t i o n ,  it 

t o t a l l y  ignores t h e  fact t h a t  t h e r e  may be a relationship between the two 

pertinent f a c t o r s ,  time and the rate o f  growth.  I b e l i e v e  that there i s  a 

superior forecasting method which can take such a r e l a t i o n s h i p  into account 

without r e q u i r i n g  a much more sophist icated c a l c u l a t i o n .  

4. Can you describe the method you b e l i e v e  i s  superior t o  simple average? 

A .  The method o f  s t a t i s t i c a l  1 inear regression would be a re1 a t i v e l y  easy and 

superior method on which to base growth projections. The l inear  regression 

can more accurately quan t i fy  a relationship between t i m e  and growth and would 

Is there anything wrong w i t h  t h e  simple average method? 

therefore more r e l i a b l y  reflect positive or nega t i ve  t rends  i n  growth than 

would simple averaging. 

In using a linear regression analysis t o  calculate margin reserve, you 

t rack the relationship between t i m e  and growth over f i v e  or more observations 

and can reasonably predict f u t u r e  growth by projecting out along the same 

path.  E x h i b i t  GLS-I shows a comparison o f  margin reserve i n  three past water 

and w a s t e w a t e r  rate cases according to t h e  simple average and t h e  simple 

linear regression methods. As i s  shown i n  these examples, by' the simple 
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linear regression analysis, you establ i sh  a straight 1 ine relationship f o r  t h e  

observations w i t h  t h e  minimum amount o f  dispersion between the observations 

1 ine and t h e  l i n e .  I n  addi t ion ,  the equation t h a t  describes the straight 

allows us to e n t e r  a new year and plot the resulting growth on t h e  line 

Q. Under the current method for calculating margin reserve you s t a t e d  

the growth figure i s  multiplied by construction time. Once t h e  growth f 

t h a t  

gure 

i s  established by t h e  linear regression analysis, should that f i g u r e  l i k e w i s e  

be multiplied by the construction time f a c t o r ?  

A. Yes. The purpose f o r  the construction t i m e  fac tor  i s = t h e  same. These 

Snrnrsct nnrinrlc chniilrl hn r n t a < n c l r l  w i t h  t h e  linmar r o n r n c c i n n  mathndnlnnv 

Q. 

A .  Yes, as with any type o f  forecast or projection, t h e  linear regression 

analysis has shortcomings. As is shown I n  t h e  examples i n  the  Exhibit, we 

assume w i t h  this method t h a t  growth over  t ime i s  linear, t h a t  i s ,  a straight 

l ine  trend. In f ac t ,  t h e  trend may show a logarithmic, polynomial or some 

other type o f  re1 a t i o n s h i p .  

Q. Does t h a t  assumption create any problems? 

A .  The reliability of t h e  estimates i s  diminished by incorrectly specifying 

the relationship, T h i s  can be a serious shortcoming w i t h  long-range estimates 

in particular. In order to c o r r e c t  this problem when projecting shor t - te rm 

growth f o r  a margin reserve, however, the sophistication o f  t h e  ana ysis would 

increase disproportionately to t h e  benefit o f  its application. 

Q. Do you believe t h a t  the assumption o f  a straight l i n e  r e l a t i o n s h i p  for the 

purpose of determining growth f o r  a margin reserve i s  a serious shortcoming? 

A .  No. The severity o f  the problem in determining growth for a margin 

Are there  shortcomings to t h e  regression analysis? 
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1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

reserve i s  relatively m i n o r  since we are only forecasting (at m o s t )  one and 

one-ha1 f years o f  growth based on t h e  previous f i v e .  Since a s t r a i g h t  1 i n e  

r e l a t i o n s h i p  i s  suggested f o r  only  a relatively shor t  time frame, t h e  amount 

o f  any distortion is mitigated. This  minor problem notwithstanding, I 

b e l i e v e  that t h e  app l i ca t i on  o f  simple regression analysis is a suf f ic ient  

improvement over simple averages to warrant i t s  use, In addition, the  

Commission has shown considerable flexibility w i t h  regards to incorporating 

in a margin reserve determination addi t iona l  f a c t o r s  t h a t  might not be 

reflected in a regression analysis .  

Q. 

calculating margin reserve in this case? 

A. Yes, i n  the absence of any compelling evidence to the contrary I bel ieve 

linear regression is the appropriate method of calculat ing  margin reserve i n  

t h i s  case. 

Q. 

A .  Yes ,  i t  does. 

Do you believe i t  i s  appropriate to use linear regression as the  b a s i s  for 

Does t h i s  conclude your test imony? 

- 5 -  
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SANIANDO UTILITIES CORPORATION DOCKET 900338-WS 
WATER TMATMENT PLANT 

YEAR TOTAL ERCs YEAR GROWTH IN 
WATER ERCs 

1984 11,361 
1985 12 I 866 1 1,505 

1987 15,059 3 1,013 
1988 15,845 4 786 
1989 16 I 293 5 4 4 8  

85 ,470 4 , 9 3 2  

1986 14,046 2 1,180 

I-------- --------- 

MARGIN OF RESERVE 

AVERAGE METHOD 
AVEMEE METHOD 
REGRESSION METHOD 

6 
7 

? 6 . 5  

986 
986 
107 

Regression Output: 
Constant 1738.8 Y = 1739 - 251 
S t d  Err of Y Est 5 2  1625 Y = 1739 - 251 
R Squared 0.98718 Y = 107 
No. of Observations 5 
Degrees of Freedom 3 

X Coefficient(s) - 2 5 0 . 8 0  
S t d  E r r  of Coef. ,16.50 
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SAN U N D O  UT1 LIT1 f S C 0 RPO RAT1 0 N 
WATER TREATMENT PLANT 

DOCKET 900338-WS 

YEAR 

W OBSERVED GROWTH IN ERCs 
A 
V 

ESTIMATED GROWH IN ERCS - AVERAGE MErHOD 
ESTIMATED GROWTH IN ERCs - REGRESSION MffHOD 

.. 
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SANLANDO UTILITIES CORPORATION DOCKET 900338-WS 
WASTEWATER TREATMENT -- W3KIVA 

YEAR TOTAL ERCs 
WASTEWATER 

1985 8 , 7 2 1  
1986 9 , 617 
1987 10,258 
1988 10,881 
1989 10,798 
1990 11,434 

YEAR 

MARGIN OF RESERVE 

AVERAGE METHOD 
AVERAGE METHOD 
RF,GRESSION METHOD 

6 
7 

? 6.5 

GROWTH IN 
ERCs 

8 9 6  
641 
623 
(831 
636 

2,713 
- - - - - - - - - 

5 4 3  
543 
106 

Regression Output: 
Constant 915.8 Y = 915 - 124.411 
Std E r r  of Y E s t  
R Squared 0.28597 Y = 106 

358.879 Y = 915 - 124.4(6.5) 

No. of Observations 5 
Degrees of Freedom 3 

X Coefficient(s) -124.40 
Std Err of Coef. 113.49 
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SANIANDO UTILITIES CORPORATION 
WASTEWATER TREATMENT - WfKlVA 

DOCKET 900338-WS 

I I 1 I 1 I 

1 2 3 4 5 6 7 YEAR 

OBSERVED G R O W  IN ERCs 
A 
V 

ESTIMATED GROW IN ERCS - AVERAGE METHOD 
ESnMATfD G R O W  IN ERCS * REGRfSSlON METHOD 



I .  

DOCKET NO. 920199-WS 
EXHIBIT G L S - 1  

PAGE 5 OF 6 

SOUTHERN STATES UTILITIES I N C .  DOCmT NO. 900929-WS 
MARC0 I S W D  - WASTEWATER 

YEAR TOTAL ERCs YEAR GROWTH IN 
WASTEWATER ERCs 

1984 3,793 
1985 4,077 
1986 4 , 2 2 8  
1987 4 , 2 7 4  
1988 4 , 6 0 5  
1989 4 , 7 9 8  

-I - - - - - - - 
21,982 

1 2 8 4  
2 151 
3 4 6  
4 331 
5 193 

1,005 
--------- 

MARGIN OF RESERVE 

AVERAGE METHOD 
AVERAGE PlIETHOD 
REGRESSION METHOD 

6 
7 

6 . 5  

201 
201 
201 

Regression Output: 
Constant 201.6 Y = 2 0 2  - 0.2x 
Std E r r  of Y E s t  129.586 Y = 202 - 0.2(6.5) 
R Squared 0.00000 Y = 201 
No. of Observations 5 
Degrees of Freedom 3 

X Coefficient (s) -0.20 
Std E r r  of Coef. 4 0 . 9 8  
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SOUTHERN STATES UTILITIES INC. 
M A R C 0  ISlAND - WASTWATER 

DOCKET 900929-WS 

YEAR . 

I OBSERVED GROWTH IN ERCs 
A ESIIMAED G R O W  IN ERCS - AVERAGE MEWOO 
V ESTIMAED G R O W  IN ERGS - RfGRESION MEFHOO 


