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This report documents the development of a forecasting model of the 
demand for electricity and distillate fuel oil in the residential 
sector. The model, developed by Oak Ridge Natlonal Laboratory (ORNL), is 
designed to address two needs of the Department of Energy (DOE) Office 
of Environmental Analyses (OM): (T) the need for a general framework 
to conduct analyses of historical trends of energy consumption patterns; 
and (2) the need for a base for projecting alternative assumptions of 
national and regional energy consmption and fuel prices. 

The model is data driven, using fuel consumption data from the 
Energy Information Administration ( E I A )  State Energy Data System (SEDS), 
price data from EIA's State Energy Price System (STEPS) data base and 
economic and demographic variables, such as population and income, from a 
previously existing O W L  data base crf residential sector-specific vari- 
ables. The framework uses the data management and statistical analyses 
capabilities of the Statistical Analysis System (SAS) to perform the data 
preparation, regression analyses and forecasting. Tihe general frameworkp 
in addition to the use of SAS, provides the user with great flexibility 
in terms of employing alternative forecasting scenarios or extending the 
model to other sectors ( i * e . ,  commercial or industrial). 

ix 





The objectives of this project are: (1) to provide the Depart- 

ment of Energy (DOE) Office of Environmental Analyses ( O S )  with a 

general framework to conduct analyses of historical trends of ener 

consumption patterns, and (29 to provide econometrically estimated 

regional energy consumption equations for selected sectors and fuels, 

It is neither our intent nor our purpose t-o propose a d e f i n i t i v e  model. 

in this paper. Rather, our goal is to provide a lnethoda2sgy that is a 

first s t e p  a tool amenable to exploring the Large nmber o f  

alternative structures and policy issues in which an analyst may be 

interested. 

in building 

Accomplishing the first subtask will enable OEA to efficiently 

conduct descriptive analyses on past energy consumption patterns, while 

accomplishing the second subtask will provide a base far projec t ing  

alternative assumptions of national and regional energy consumption and 

fuel prices. The Energy Information Administration's ( E M )  State Energy 

Data System (SEDS) and the State Energy Price data bases 

and the Statistical Analysis System (SAS) package are used to accomplish 

these two goals.[l] 

System (STEPS) 

The period of interest in this study is those years covered by 

the SEDS and STEPS data bases: 1970 through 1981. This is a time 

that has seen rapid growth in the real prices of electricity and other 

fuels (i.e., oil, natural gas, coal, etc.), reversing the previous 

historical trend of decreasing real prices of energy. As a result aE 

this new trend in fuel prices, electricity is the only energy source 

1 



2 

that has enjoyed e u n s i s t ~ n t l y  posj t i v r  per  rapi t t i  growth a c r o s s  the?. 

country. 

The residential sector was chosen as the ftrccns of this s t u d y  

because of an extenii ive resicientisl data h s e  o I eranomic and demographic: 

variables t ha t  a l r e a d y  exists at Oak. Ridge National 1,aboratory (ORNS.,). 

E l e c t r i c i t y  azrd d i s t i l l a t e  fuel w e r e  chosen as t h e  subject f u e l s  f u r  the  

fo l lowing  reasons: (1) e l e c t r i c i t y  has been modeled e x t e n s i v e l y  mad does 

n o t  have the problems ip-nhe~erit. T J i t k n  natural gas  ( i . e. , curtailmo~xt 

a v a i l a b i l i t y ,  e t c . )  and ( 2 )  distillztc fuel consumption is greaten than 

consumption of any o the r  residential fuel, with t h e  except ion of nahui-a1 

gas * 

This  s t u d y  encompasses the 48 contiguous states.  The states Bra 

grouped in'co t h e  ten F e d e r a l  regions whose d e € i n i t i o n s  are found i n  

Appendix A .  

S e c t i o n  2 of t h i s  report p r e s e n t s  an h i s t o r i c a l  perspective of 

energy consumption p a t t e r n s  during the 1970-1981 period,  111 Sect ion  3 ,  

t h e  t h e o r e t i c a l  framework f o r  the econometr ic  models is p r e s e n t e d .  The 

regression r e s u l t s  are found i n  S e c t i o n  4 ,  followed by Lhe forecasting 

r e s u l t s  i n  Sec t ion  '3. F i n a l l y ,  S e c t i o n  6 c o n t a i n s  some concluding  

remarks.  



2 .  HISTORICAL m N D S  

Over the 1970 to 1981 period, total fuel consumption declined in 

every region. The greatest annual decrease was over 2.7% in. New England, 

with the smallest decrease of 1.2% in the Mid Atlantic. Of the s i x  fuels 

in the residential sector, elect.ricity (ES) is the only one for which 

every region has a positive growth rate in per capita consumption far 

the 1970-81 period. The greatest rate of growth occurs in the North 

Central region--over 4.0% annually. Per capita consumption of distillate 

fuel (DF) declined in every region, with the greatest .decline in the 

West ( 1 4 . 2 %  annually). Only in the Northwest did per  capita consumption 

of kerosene (KS) increase over the period, Per capita use of liquified 

petroleum gas (LG) fell in every region, with a decline of over 11% 

annually in the Southwest. Per capita consumption of natural gas (Ne> 

increased only in New England, with isll other regions declining--the most 

significant reduction occurring in the Northwest (3.65% annually). The 

regional pattern of growth in coal (SC) consumption varied the most of 

a l l  fuels. The New England, Southwest, and Central regions all experi- 

enced growth i n  per capita coal use; whereas, the, remaining regions 

showed an annual decline varying from over 5% in the Mid Atlantic to over 

24X in the West. 

Table 2.1 shows the compounded annual growth rates (1970-1981) of 

per capita consumption of the s i x  residential fuels, by fuel and region, 

as well Appendix A 

is a listing of fuel and FIPS code definitions. Appendix B contains the 

per capita 

as per capita consumption of total energy by region. 

fuel consumption information at the state level. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-5.14 

- 4 . 0 4  

-3.33 

-5.14 

- 6 . 7 1  

-5.39 

-0.40 

-3.25 

-14.21 

-7.57 

2.42 -13.88 

2 . 1 3  -1:. 14 

3 . 5 4  -8.97 

2.60 -13.96 

2.46 -13.20 

3 . 3 4  -2.08 

3.55 -8 .59 

4.35 -11.69 

2.07 -8.93 

2.76 9.51 

-1.90 0.80 4.88 

-0.20 0.01 -6.42 

-0.89 -1.02 -5.63 

-6.12 -2 .63 -7.16 

-5.32 -0.60 -12.56 

11.25 -3.39 4 . 7 I] 

-7 .64  -2.60 1 .17  

-7.29 -3 .13 "0.30 

-4.18 - 3 . 1 3  -2.5 * 32 

-7.20 -3.65 -3.48 

-2.80 

-1 .56 

-1.22 

-1.63 

- 1  A 2  

-2.09 

-1.95 

-2.21 

- 2  * 05 

-1 .24  

a Region definitions are: l=New England; 2=Nea York/Naw Jcrsr%y; 3=Mid 
Atlantic; 4-South Atlantic; 5=Widwe!st; 6-Sourhwsst; 7=Central; 82 
North Central; 9=Bdest (excluding Hawai i) ; and lO=Northwest (exclud- 
i n g  Alaska). 

The fuel d e f i n l t i o n s ,  which are also found in Appendix A ,  are: 
UF=distillate fuel; ES=electricity; KS=kerosene; LG=liquified 
petroleum gas; NG=na tu rab  gas; SCZcoal; and TOTAL-all fuels combined. 
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Figures 2.1-2.10 are regional tjme trend plats of the consumption af 

electricity (ES) and distillate fuel (DF) in the residential sector far 

the 1970-81 period. In the New England and New York/New Jersey regions, 

the consumption of distillate fuel exceeds that of electricity thzo~gh~ut 

the period; the same consumption trend exists in the Mid Atlantic prior 

to 1981. As can be seen in Figure 2.1, the consumption of DF in New 

England, where distillate is used extensively f o r  heating, is as much. as 

s i x  times greater than that of ES in some years. Similarly, Figures 2 . 2  

and 2.3 show DF consumption to be as much as three times greater than ES 

in the New York/New Jersey and the Mid Atl.antic regians, where, again, 

oil (and natural gas) is used widely for heating. The Midwest region 

shows a somewhat erratic pattern of IIF consumption. There are peaks in 

1972 and 1978, a trough in 1975 and a drastic decline from 1979 through 

1981. Furthermore, although consumption of DF in the Midwest is greater 

than that of ES from 1970 to 1978, the drastic decline in DF after 1978 

causes ES consumption to far surpass it in 1979 through 1981. 

The South Atlantic, Southwest, Central, North Central, West, and 

Northwest regions all have greater eonsumption of E§ than of DP through- 

out the period. This pattern can be explained by regional air condition- 

ing needs, the fact that natural gas is widely used in several of these 

regions, and the inexpensiveness of electricity in the Northwest. 

Another noteworthy observation is that for almost every region, DF 

consumption declines significantly after 1978 (a possible explanation 

being the skyrocketing oil prices t h a t  followed the Iranian cris is  of 

1979). However, electricity consumption rises throughout the entire 
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. 2.14, Fuel. shares in 1981, Mew Yo-rk/Naw Jerssl@y 
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Fig .  2.17. Fuel shares in 19’10, South Atlantic 

Pig .  2.18. Fuel  shares in 1981, South Atlantic 



Pig. 2.20. F u e l  shares in 1981, Midwest 
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New England. 
1970 64.00 10.57 

48.98 1 8 - 7 4  
4 "  15 b 19.43 
b b 28 * 92 

b 
b 

b 
b 

4.70 
2 - 8 5  

1.77 
0 "9.5 

2.74 
b 

b 
b 

b 
b 

b 
b 

b 
b 

b 
b 

1.86 
3 . 3 6  

2.13 
2.82 

0.08 
0.00 

0.00 
0.00 

0.08 
1.24 

0.36 
a. 32 

1.27 

2.48 
2.18 

1.06 
0 - 2 5  

1.44 
2.11 

New York/ Mew 
JP,rsey 

1978 
1981 

4 3 . 9 1  10,40 
33.17 1.5.6 

Mid Atlantic 
1970 
1981 

27.64 14.54 
21.81 24.34 

5.44 1.69 45.98 
2.22 1.75 47.02  

South Atlantic 
1978 
1981 

7.21 33.22 
4.87 5 2 , 3 3  

1Cl.24 10.91 36.64 
2 - 4 2  4 , 6 0  32 .83  

Midwest 
1970 
1981 

14.88 12.25 
8.14 1 L 6 9  

2.05 5.08 63 .01  
b 2.91 69.03 

Southwest 
1970 
1984. 

b 23.04 
b 41  e 18 

b 1 5 - 0 6  61.54 
b 5.24 53 .26 ,  

Centra 1 
197Q 
198 I 

3.50 13.85 
4.16 25.15 

b 14,86 66.73 
b 7.62 62-02  

North Central 
1970 
1981 

4.91. 12.57 
4 .37  25.28 

b 11.69 68.39 
b 6.59 61.34 

West. 
1970 
1981 

b 18.30 
h 28 a 53  

b 3.19 77.45 
h 2.52 68.70 

Northwest 
197Q 
1981 

27.46 4 8 , 3 9  
13.47 61.98 

b 4.42 26.30 
b 2.27 20.18 

a Shares may not add ta 100% due t o  rounding error. 
Share is less than 2X and has been relegated to the OTHER category. 
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Table 2.3. Regional  factors i n  t h e  growth of e l e c t r i c i t y  
COnSWllptiQE, 1970-1981 

Compounded Annual Growth Rate, 
1970- 1981 

1970 

Consumption Real Per % of 

Region C a p i t a  l a t i o n  Income P r i m  HI)D CDD t ion" USE 

Per  C a p i t a  T o t a l  
Level  P e r  Popu- C a p i t a  Real Average Average Consump- Fuel  
- 

1 2.85 

2 1.99 

3 4.05 

4 4.61 

5 2.82 

6 5.52 

7 4.02 

8 6.63 

9 8.06 

10 4.93 

2.42 0.43 0.93 2.50 

2.13 -0.14 0.64 3.37 

3.54 0.51 1.06 1.63 

2.60 2.01. 1.44 2.68 

2.46 0.36 0.99 0.69 

3.34 2.18 2.25 0.11 

3.55 0.47 1.52 -0.25 

4.35 2.28 2.15 -1.05 

2.07 2.08 1.06 2.16 

2.76 2.17 1.28 -0.28 

6787 

5984 

536 7 

2878 

6677 

2575 

5763 

7795 

2611 

5773 

479 

806 

956 

2037 

808 

2281 

1275 

483 

904 

230 

6.20 

5.05 

6.95 

10.96 

7.30 

9.23 

7.78 

6.53 

6.47 

15.13 

19 e 57 

10.40 

14.54 

33.22 

12.25 

23.04 

13.85 

12.57 

18.30 

40.39 

a P e r  C a p i t a  Consumption is measured i n  lo6 B t d p e r s o n .  



1. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-4.71 -5,l.% 

-4.18 -4.QL 

-2 .83  - 5 . 3 3  

-3 .13  -!5*14 

-6.75 -6.71 

-3.81 -5.99 

0.07 -0.40 

-8 .97  - 3 . 2 5  

0.05 -14.21 

-5.40 -7.57 

O ” 4 3  

-0 24 

0.51 

2.01 

0 s ‘35 

2.18 

0.47 

2.28 

2.68 

2.17 

9.22 

9.69 

9.82 

10.80 

rn .. 59 

16.86 

10 64 

10 22 

9.99 

9.28 

,5988 

5867 

2878 

6677 

257.5 

5 7 6 3  

7795 

261% 

5773 

4 Y 9 

806 

956 

2037 

228% 

1275 

483 

904 

230 

37 D 56 

21,38 

13.22 

2 - 3 8  

19-57 

0.06 

1.97 

2.55 

0.24 

10.29 

64.00 

43.31 

27.64 

7.21 

14.88 

b 

3.50 

4.91 

b 

27.46 



degree days (HBD and CDD, respectively),l per capita consumption (of  

electricity or distillate fuel) and the individual fuel consumption share 

of total fuel consumption, are shown to help illuminate the potentially 

important factors affecting electricity and distillate fuel demand. 

Intuitively, one would expect own-price to play a major role in the 

demand for electricity and distillate fuel. A t  the same time, the 

importance of certain other factors in the determination of demand 

may be judged, in a limited way, by the relative growth of those factors. 

Table 2 . 3  shows that the historical growth in real electricity 

price ranges from -1.05% annually (in the North Central) to 3 , 3 7 4  (in New 

York/New Jersey); population varies from -0.14% to 2.28X; and the real 

per capita income range is 0.64% to 2.25%, growth for the The ranges of 

economic and demographic variables are similar to each other. For the 

discussion at hand, the important issue is the relative growth of these 

factors within a region. In five regions, the growth in real electricity 

price is exceeded by the growth in population and/or income, which may 

indicate that population and/or income are also important determinants 

of electricity demand--more so than in the regions where electricity 

price growth clearly surpasses the growth in population and/or income. 

On the other hand, it can be seen in Table 2 .4  that the growth of 

that of the other vari- the real price o f  distillate fuel far surpasses 

ables. One may surmise from this fact that price is likely to be -the 

major driving force of the distillate fuel consumption pattern, although 

certainly there are other factors involved. 

l A  heating (cooling) degree day is defined as one degree below 
(above) 65 degrees Fahrenheit. The degree days are weighted by popula- 
tion. 
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households with each major appliance is available for census years, and 

surveys have bean conducted to collect appliance utilization and vintage 

information for some year or region. However, we are not aware of a 

reliable historical series of annual, state-level data, making the 

development of the capital-stock adjustment model difficult, 

End-use modeling basically involves estimating energy demand far 

individual appliance types and aggregating the individual demands to 

obtain a total demand over all uses of the fuel under consideration. 

This approach generally requires an extensive data base on appliance 

holdings. 

Recognizing the limitations imposed by data availability, it is 

still possible to examine both the short-run and long-run demand for 

a particular energy source, ' he it electricity or a f u e l  such as o i l  or 

gas, using a dynamic, partial-adjustment model. This model is comstruct- 

ed to account for a possible short-run disequilibrium in the markets for 

electricity or electricity-using durables. The model is derived from the 

following pair of structural equations: 

(3.1) 

where 

Et = actual quantity of a specific energy source consumed in 
time t, 

* 
E, = desired quantity of energy source in time t ,  

Pt = own-price of energy source, 

X, = economic, weather, and demographic variables that are 
expected to influence the demand for energy source, and 



3 3  
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approach was also used successfully i n  Chern et al. and Maddigan et 

al. [5,6,71 

When modeling dectricity demand, there is a special problem that 

arises with the characterization of the price of electricity. Most 

investor-owned utilities use a declining-block rate schedule. This 

pricing strategy all.ows for the allocation of a fixed-cost. customer 

charge over the initial kilowatt hours of demand. The declining-block 

structure makes it difficult t o  select a single pmice variable for 

econometric analysis. As Taylor points out, the changing marginal 

price derived from the declining step function can result in discontinu- 

ous demand curves and non-unique tangencies of the indifference curves 

with the derived budget constraint.[8] 

If consumers attempt to'equate the marginal cost of a kilowatt hour 

of electricity with the marginal benefit, it can be argued that the most 

appropriate price for demand analysis would be the marginal price. 

Taylor et al. argue that both marginal price and intramarginal expendi- 

ture, which is measured as the product of the difference between average 

and marginal price and the quantity of electricity demanded, should be 

included in the specification.[9] Some of the articles covered in QUT 

literature review incorporate both average and marginal price. Blatten- 

berger et al. use both a "fixed charge" (calculated as 1 - the ratio of 

actual fixed charge to income) in their dynamic models of electricity 

and natural gas.[lOl These price variables "have been calculated from 

actual rate schedules." In his static model of electricity demand, T.P. 

Roth uses both average and marginal price variables.[ll] The wrong sign 

on the average price. variable is due, he claims, to the high degree of 



3 %  

2Beierlein et al. argue that. average price,  i .e. ,  gqannual d o l l a r s  
sakes to A sector are d iv ided  by the nmber of units sold to that sector 
OWE the period,"  is a supply  price,  and as such is  not simultaneousiy 
determirned w i t 1 1  demand which means tha t  "'demand can be ~ o ~ ~ ~ ~ a  separate- 
ly. 1 1  [ 14 ] 
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A method for obtaining an unbiased estimate of the price coeffi- 

cient, is to consider average price endogenous in a simultaneous equation 

system. However, this method is precluded from our use by its data 

requirements - 
Our literature review produced fewer studies of residential f u e l  

oil demand than studies of residential electricity demand. There are 

several end-use studies o f  f u e l  oil demand. However, the Blattenberger 

et al. paper is the only paper we reviewed that models fuel oil in the? 

reduced-form framework (dynamic or static).[l6] The authors present a 

single equation model of residential fuel oil using average price; as i n  

their electricity and natural gas models, the fuel oil model is a 

logarithmic Koyck version of the flow-adjustment model of Houthakker 

and Taylor.[lT] 

Therefore, equation 3.3 represents the general form of the electric- 

ity and fuel oil submodels f o r  the residential sector. The data set is 

3hploying the approach used by Chern et al., the price function 
is linear with a quadratic term: 

2 
Pt - Kt = 00 + 01 (E/N)t -t P2 E/N)t -t 

where 

Kt = average total cost of generation, transmission, and 

Nt = number of customers in time t, and 
Irt = disturbance term. 

distribution in time t, 

As shown in Chern et al., this particular constrained formulation of the 
price function ensures that the sectoral prices are bounded by the 
utility system's average cost, and thus, it produces more plausible 
price forecasts than the unconstrained logarithmic specification used by 
Halvorsen.[l5] 
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pooled cross-section, time-series: annual, state-level data for 1970- 

1981. The seemingly unrelated r e g r e s s i o n  ( S U R )  e s t i m a t i o n  technique is 

used to j o i n t l y  estimate the two equations in each region. SUR is 

employed i n  an effort to account f c a  the possibility of correlation 

among the error terns of the individual electricity and fuel oil equa- 

ti on^.^ The details of the variables used to estimate the structural 

coefficients in the residential sector are presented in the following 

section. 

4Beierlein et  al. argue for the use of the error components (EC) 
technique in conjunction with SUR in order to capture the time-series 
and cross-section components of the djsturbance terms.[P8] 
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Table 4.1. con't. 

LQTDF -15.179 - 0.337.LPIiE)F f 0.628.LDF + 1.148.LRPCI + 1.147.LPOP - 
(-1.78) (-3.79) (6.11) (2*21) (1.60) 

0.517.Dl - 0.075*D2 + 1.7150D3 + 0.508aD4 
(-0.88) (-0.76) (1.16) (0.71) 

South At1imtS.c  
LQTES = -3.094 - 0.103.LPRES f 0.762.LES + 0.296aLRPCI f 0.262.LCDD + 

(-3.35) (-1.64) (15.99) (2.31) (5.94) 

0.173.LHDD f O.O51*D1 I- 0.190*D2 -t 0.2260D3 f 0.059.Dr-I 4- 
(3.30) (1.04) (2.96) (5.19) (2.56) 

0.137*D5 4- 0.381*D6 + 0.095-D7 
(3.74) (3.62) (3.05) 

LQTDF = -9.808 - 0.671*LPRDF + 0.965.LDF 4- 0.829.LRPCI + 0.441*LHDD - 
(-1.03) (-3.73) (8.79) (0.68) (0.83) 

0.0430D1 f 0.131*D2 C 0.1970D3 + 0.3010D4 +- 0.1780D5 4- 
(0.12) (0.41) (0.41) (0.86) (0.59) 

0.748*D6 f 0.109-D7 
(0.84) (0.41) 

Ni&@St 
LQTES = -6.026 - 0.013.LPRES i 0.664.LES i 0.741*LPOP f Q.197-LRPCI + 

(-2.73) (-0.21) ( 12.42) (2.66) (2.15) 

0.072.LCDD + 0.149.LHDD - 0.370.Dl - 0.0440D2 - 0.480*D3 - 
(3.36) (2.77) (-1.36) (-0.55) (-1.68) 

0.385*D4 - 0.044-D5 
(-1.67) (-1.03) 

LQTDP = 0.213 - 0.370.LPRDF t 0.914.LDF f 0.104*LEPDD 4- 0.050.Dl + 
(0.07) (-5.43) (9.15) (0.29) (0.31) 

0.0270D2 - 0.034aD3 + 0.052aD4 f 0.0440D5 
(0.17) (-0.22) (0.34) (0.45) 

Southwes e 
LQTES = -2.899 - 0.104.LPRES + 0.657.LES f 0.298.LRPCI f 0.352.LCDD 3- 

(-2.93) (-1.35) (9.68) (1.67) ( 4 -  86) 

0.160.LHDD + 0.250*Dl f 0.392*D2 f 0.260*D3 4- 0.7540D4 
(1.72) (2.17) (2.35) (2.16) (3.46) 



Table 4.1 .  can't.. 

1.21Ci*D2 i- 0.124eD3 
(2.96) ( 0 . 4 8 )  

0.129eD2 - Qm020*D3 - 19.504*L)4 + 0.26SeDS 
(0.76) (-0.11) (-1.76) (1.83) 

LQTDP -72.766 - 1.407sLPRDF -+ 0.66SeLDP + 5,654*L‘RF@I + 3.536*TLHDD 9 
( -1 .76)  ( - 2 . 4 4 )  (3 .63)  (1.56) ( 1 . 4 3 )  

0.78”3D1 - 0.0750D2 
(0.92) ( - 1 . 4 3 )  

...... 



Table 4.1. contt. 

-.- 

NO P t h W t 2 S t  

LQTES = -3.779 - 0.266*LPRES -6. 0.644eLES 3 0.692*LPOP 9 0.066.LCDD + 
(-1.58) (-2.50) (6.23) (3.25) (1.90) 

0.287*LHJ.lD - 0.426.Dl - 0.2160D2 
(1.40) (-2.25) (-1.82) 

LQTDF -19.548 - 0-456*LPRI>P + 0.315.LDF + 1.334.LRPCI + 1.650emD + 
(-2.37) (-3.93) (1.87) ( 2 . 8 9 )  ( 2 . 0 9 )  

1.303*Dl f 1.153eD2 
(3.53) ( 3 . 4 5 )  

where, 
QTES = sales of electricity (109 ;Btu), 

LQTES = natural log of QTES, 

LQTDP = natural log  of QTDF, 
QTPF = consumption of distillate fuel (lo9 Rtu), 

PRES = price of electricity ($/IC$  tu), 
CPI = consumer price index (1972=1.0), 

LPRES = natural log of PREStCPI, 
PRDF = price of distillate fuel ($/lo6 Btu), 

LPRnP = natural log of PRDF+CPI, 
LES = one year lag of LQTES, 
LDF = one year lag of LQTDF, 
PCI = per capita personal income ( $ I s ) ,  

LRPCI = natural log of RBCI, 

LPOB = natural log of POP, 

LIIDD = natural log of IIDD, 

LCDD = natural log of CDD, and 

RP@T = real per capita personal income (ICI+CPT), 

POP = population (1031, 

HBD = heating degree days, 

CDD = cooling degree days. 

the- state d a y  variables, DP-D7, are defined in Table 4 . 2 .  The dwmy 

variables are used to capture variations in demand across states t-hat 

may no t  be reflected in the effects of the other independent variables. 

A list of data sources for the dependent. and independent variables is 

contained in Appendix E. 
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A s  can be seen i n  Table  4.1,  crawxi-price appears in the e s t i m a t i o n  of 

both e q u a t i o n s  f o r  every regism with t h e  n e g a t i v e  s i g n  one e x p e c t s  5 

p r i o r i .  The own-price c o e f f i c i e n t  of d i s t i l l a t e  fuel is s t a t i s t i c a l l y  

s i g n i f i c a n t  f o r  T srf ttie IO r e g i o n s  (the exceptions a r e  t he  Southwest ,  

C e n t r a l ,  North C e n t r a l ) ,  whereas t h e  c o e f f i c i e n t  of r e d  e l e c t r i c i t y  

price (LPREs! i s  s t a t i s t i c a l l y  s i g n i f i c a n t  i n  o n l y  3 regions: ~ e w  

England, t h e  West, and t h e  Northwest.  The s h o r t - r u n  (SR) and long-sun 

(LR) o m - p r i c e  e las t ic i t ies  f o r  bo th  e l e c t r i c i t y  and distillate f u e l  arc 

found in Table: 4 * 3. 

Table  4 . 2 .  Definltjsn of s ta te  dunmrrxies 
(D= 1.8 f o r  d e s i g n a t e d  s ta te  and 0 o t h e r w i s e )  

Reg i on 

-- I_ 

New New Yorkf M i d  S0Ut.h Midwest e 
England” New J e r s e y b  Atlaart.icc Atlanticd 

D1 

D2 

n3 

D 4  

D 5  

D6 

D7 

Connect icu t  New J e r s e y  Delaware Alabama I l l i n o i s  

aine Maryland Er F l o r i d a  I n d i a n a  
Dd: 

Mass acltau- Pennsylvania Georgia Michigan 
s e t t s  

N e w  H a p -  Virgi11ia Kentucky Minnesota 
shire 

Rhode 1s land M i s s i s s i p p i  Ohio 

North 
Caro l ina  

South 
Caro l ina  

Vermont i s  r e f l e c t e d  i n  t h e  genesaje c o n s t a n t  tern.  
New York is ref lected  i n  t h e  g e n e r a l  constant t e r m .  

C West V i r g i n i a  is r e f l e c t e d  in the g e n e r a l  constant term. 
d Tennessee is r e f l e e t e a  i n  t h e  general c o n s t a n t  t e r m +  
e Wisconsin i s  r e f l e c t e d  i n  t h e  senera1 constant t e r m .  
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Table 4 . 2 "  can't. 

D 1  

D2 

03 

D4 

D5 

D6 

D7 

Ark ans  a s Iowa Colorado A r  i zona Idaho 

Louisiana Kansas Montana C a l i f o r n i a  Oregon 

New Mex- Missour i  North 
ico Dakota 

Oklahoma South 
Dakota 

Utah 

a Texas is r e f l e c t e d  i n  the g e n e r a l  c o n s t a n t  t e r m .  
Nebraska is r e f l e c t e d  i n  t h e  g e n e r a l  constant team. 
Wyoming is r e f l e c t e d  i n  t h e  general c o n s t a n t  term. 

been omi t t ed  from t h i s  a n a l y s i s .  

been omitted from t h i s  a n a l y s i s .  

d Nevada is r e f l e c t e d  i n  the general c o n s t a n t  t e r m ;  I I a w a i i  has 

e Washington is r e f l e c t e d  i n  the  g e n e r a l  c o n s t a n t  tern; Alaska has 
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-0.198 

-0 .148 

-0.103 

-a.  013 

-0.104 

-0.225 

-0.060 

-0.118 

-0.26 

-0 .881 

-3.76114 

-0.480 

.o i 4 3 3  

-0.039 

-0.303 

4 . 8 2 1  

-0 * 366 

-0.360 

-0 s 747 

-0 418 

-0.229 

-0.337 

-0,671 

-0 0 370 

-0 .294 

-0.140 

-0.125 

-1.407 

-0 e 456 

-1.389 

-0 3 906 

-19.17 

-4  382" 

-1.531 

- 0 "  329 

-0 "  676 

-4.2011 

-0.666 

The lagged dependent: variable is statistically s Ignificant in the 

electricity demand equation i n  every region.. S i m i l a r l y ,  LDF is statis- 

tically significant in all regions except the Northwest. Generall.y, the 

a s p p C o t i c  t - r a t io s  are greater f o r  LES than f o r  LDP. LES has the 

greatest value New York/Ne-w Jersey region (0,960), which implies 

that this region has the smallest coefficient of adjustment (1 - 0.960 

=O.04). This, in turn, irnp1.i.e~ that in this region actual demand 

i n  the 
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for e l e c t r i c i t y  adJolsts t c )  deskrzd dem.i;nd more s lowly  than ir, any o t h e r  

region. The same resillts are implied fsjr T)P i n  the S n i i t h  A t l a n t i c  

r eg ion .  

The numher of c o o l i n g  degrcx days,  LCDL), dews not appear as an 

explanatory factor of DE demand i n  any r eg ion - .  -as one would expect  s i n c e  

DF is  not ised f o r  a i r  c o n d i t i o n i n g .  W o w v e ~ ,  LCDII is a s t a x i s t i c a l l y  

s i g n i f i c a n t  deternrinant 05 -?lacL;-ic i t y  demaaid i n  6 r eg ions :  New York/New 

J e r s e y ,  M;d A t l a n t i c ,  South A t l a n t i c ,  MidiaeEt, Sw. thw~s t ,  2nd Ceir tnaP.  

Thc o the r  weaLher v a r i a b l e ,  h e a t i n g  d ~ g r e e  days (LHDD), is a n  

e x p l a n a t o r y  v a r i a b l e  of ES demand i n  eve ry  region;  furthermore, it is  

s t a t i s t i c a l l y  s i g n i P i e a n t  i n  5 r e g i o n s .  LHSDD 1s a s t a t i s t i c a l l y  s i g m i f i -  

caint v a r i a b l e  i n  t h e  DF equation i n  t h e  Central, North C e n t r a l ,  and  

Northwest regions. A d d i t i o n a l l y ,  EBDD i s  i nc luded  i n  t h e  DY r q u a t i o n s  i n  

5 o t h e r  r e g i o n s .  T t  appears  with a n e g a t i v e  s i g n  i n  the e s t i m a t i o n  f o r  

t h e  Se)uthwest, bu t  i t  i s  not  s t a t i s t i c a l l y  s i g i i i f i c a n t  . 
The e s t i m a t i o n  r e s u l t s  i n d i c a t e  that popu la t ion ,  LPOP, is more of ten 

a de te rminan t  of e l e c t r i c i e y  demand than  of d i s t i l l a t e  f u e l  u se .  The 

same is  true 05 real p e r  c a p i t a  income, LXYCSI. A p o s s i b l e  e x p l a n a t i o n  

f a r  t h i s  p a t t e r n  is  d i s c u s s e d  above i n  Chapter 2 ,  That  i s ,  t h e  r e l a t i v e  

growth of t h e  economic and demographic v a r i a b l e s  du r ing  t h e  h i s t o r i c a l  

per iod  suggest t h a t  own-price is a dominant d r i v i n g  force of d i s t i l l a t e  

f u e l  consumption s i n c e  its growth. SO c l e a r l y  surpasses that of other 

v a s i a b l e s ,  siich as popu la t ion  and income. On the ~ i h e l -  hand, the growth 

of e l e c t r i c i t y  p r i c e  is s i m i l a r  t o  t h a t  of iizcoane and popu la t ion  and a 

p a r t i c u l a r  dominat ing f a c t o r  is n o t  sugges t ed .  T a b l e s  4.4 and 4 - 5  show 

t h e  e l a s t i c i t i e s  f o r  population and income, r e s p e c t i v e l y .  
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- - -  

-"I^ 

- I -  s _  - 

2.288 5.412 

1.147 a * 083 
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New England 

W/NJ 

Mid A t l a n t i c  

South Atlantic 

Midwest 

Sou thwe s t 

Cen t ra l  

North Central  

West 

Northwest 

0.399 1 " 995 

0.296 1 . 2 4 4  

0.197 0.585 

0.298 0.869 

DP 

SR LX 

0.920 3.056 

1.148 3.086 

0.823 23.686 

. .. - ". - -  

- - -  -I- 

5.654 16.878 

1 .334  1.947 

As noted above, the t-statistic i s  an indicator of whether or not 

an independent v a r i a b l e  is statistica1.l.y significant in a multiple 

regression uiadsl . A beta c o e f f i c i c ? t  indieates an independent variable' s 

relative importance i n  the regression equation with respect t o  the other 

independent v a r i a b l e s .  "L'he beta coefficient. is  calculated as follows: 

where, 
,-',.E 
fl. = beta coefficient f o r  independent variable X i ,  
1 
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X ~7 vector  c3-f independent variables of which 
there aKi; f . = l ,  2, ...., n ,  

d 
i = regression coefficient of X i ,  

s = standard dcwiation, and 

Y = dependent variable. 

The bet  coefficient measures the change in the standa 3. deviation 

of Y i.nduced by a change in the standard deviation of Xi. Since all 

indepedenrt variables have been s t a n d a r d i z d ,  the beta coef f ic ien t .  

reflects the historical ifiportanca of the variations in the independent 

variabl.es i n  dependent var iahle changes. Tables 4 ,6 -4 .15  display the 

beta coefficients o f  bath the electricity and distillate fuel consmptioxa 

equations f u r  each region. 

‘Eo i.lI.ustcate the  implications of: the. beta coefficients C C ~ S  ider 

the cl.ectri.rity demand equation, in Table 4 , 1 2 ,  of the Central region. 

It can be seen that, based on the beta coefficients, population is the 

most important indeperident variable  relative to the other variables 

because i ts  beta coefficient is the largest in absolute value (1.2).  

That is, historically, a change of 1 in the standard deviation of 

population induces a change of 1.2 in the standard deviation of electric- 

ity consumption. On the other hand, the t-statistic for the regressi.an. 

coefficient sf popula t ion  (Table 4 , l . )  indicates that population is not. a 

statistically significant determinant of electricity demand. In other 

words, one cannot reject the null hypothesis that the coefficient sf 

population is equal to zero becawe [:he t value o f  1.59 is less -than the 

rule-of-tlr~~~h value of 2.0 used to reject the null hypothesis at the 5% 

level of significance. Thus, the beta coef f ic ien t  supports the incluston 
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T a b l e  4 . 5 .  Bet  a cnsfficients f o r  the New Eng2a:td r e g i o n  

LPRES 

LPR.I)P 

LES 

LDF 

LRPCI 

E POP 

LKDD 

LCDD 

u1 

D 2  

D 3  

B4 

DS 

-0.038 

0.776 

0.061 

0.031 

0.034 

0.013 

-0.038 

0.182 

0.120 

-0.163 

0.687 

0.153 

0.148 

0.041 

0.006 

0.238 

0.085 
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Table 4 , 7 .  Beta coefficients f o r  the New Yo.rk/New Jersey region 

Dependent Var iabla 

-0.213 

0,965 

0.605 

L*QTES LQTPF 
_I - 
LPRES -0 * 055 

LPRD!? 

LES 

LDF 

LRPCP 

I,POP 

LNnD 0.027 

LCDD 0.062 

D 1  0 I Q63 -2.616 

2.801 

0.060 



52 

Table 4 , 8 .  Bet.a coefficients for the Mid Atlant ic  region 

Dependent V a r i a b l e  
1_______1_II_ 

LQTES LQTDF 

LPRES 

LPRDF 

LES 

LDF 

LRPCI 

LPOP 

LHDD 

ECDD 

D 1  

D Z  

D3 

D4 

-0.014 

-0 ,080 

0.795 

0.053 

0.003 

0.031 

0.061 

-0.052 

-0.203 

-0.046 

0.633 

0.111 

0.844 

-0 .148 

-0. 021 

0.490 

0.145 
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Table 4.9 .  Beta coefficients for the South Atlantic region 

Depmdent. Variable 

LQTES LQTDF 

LPRES 

LQRDF 

LE§ 

LDF 

LRQCI 

LPOP 

LMDD 

LCDD 

D l  

D 2  

D3 

D4 

D5 

D6 

D7  

-0.038 

-0.148 

0.760 

0.065 

0.193 

0.176 

0.035 

8.130 

0.155 

0.040 

0.094 

0.261 

0.065 

1.000 

0.053 

0.144 

-0.009 

0.026 

0.040 

0.060 

0.0301 

0.150 

0.022 
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T a b l e  4 .10 .  Beta coefficients f o r  the Midwest reg ion  

Dependent Variable 
-I--. 

LQTES TJQTDP 

LPRES 

LPIWP 

LES 

LDF 

LRPCI 

LPOP 

TADD 

LCDD 

1)1 

D2 

D 3  

DL( 

D 5  

-0.003 

-0.328 

0.666 

0.785 

0.041 

0.798 

0.058 

0.053 

-0 I354 

-0.042 

-0.459 

-0.368 

-0.042 

0.038 

0.046 

0.025 

-0.031 

0.047 

0 .040  
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Table  4.11. Beta eoef f ic iec ts  for the Southwest region 

Deyerndent Variable 

LPRES 

L6PIOF 

LES 

LiDF 

LRPGT 

L,POP 

LKD0 

LCDD 

D1 

D 2  

0 3  

D4 

-0.014 

-0.095 

0 s 654 

0.776 

0.034 

0.058 

0 ,139 

0.098 

0 .154 

0,102 

0.297 

-0.002 

0.083 

-0.089 

0.658 

0.058 
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Tah1.e 4.22.. Beta coefficients f o r  the Central region 
----------1-11- ~ - I c I I I  ----~ 

Dependerst VAI i a b l e  

LQTES LQTDF 

LPRES 

LPRDF 

LbES 

LDF 

LRPCI 

LPOP 

LIII)D 

LCDD 

D1 

D 2  

n3 

-0.052 

-0.039 

0.721 

0.549 

1.200 

0.074 

0.154 

-0.528 

-1.090 

-0.448 

0.307 

0.184 

0.397 

0.040 
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Table 4.13 .  Beta coefficients for the North Cent ra l  region 

Dependent Variable 
I I__ 

LQTES LQTDP 

LPRES 

LPRDF 

LES 

LDF 

LRPGI 

LPOP 

LHDD 

LCDD 

D 1  

D2 

D3 

D4 

a5 

- ,0.017 

-0.034 

0.821) 

0.496 

0.047 

0.272 

0.280 

0.246 

0.377 

0.146 

0 * 238 

-0 e 089 

0.038 

-0.006 

- 0  * 147 

0.077 
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TaD1.e 4.14 .  Beta coefficients 501: the West rcgian 

Dependent Var iab le  

-_.----- 

1,c)res LQTDF 

LPRES 

LPRDF 

LES 

LDF 

LRPCI 

LPOP 

LMDD 

LCDD 

D 1  

D Z  

-0.021 

-0.369 

0.674 

0.078 

0.306 

0.043 

0.063 

-0.069 

1.272 

0.430 

0.726 

0.268 

-0.02.5 



5 3 

Table 4.15. Beta coefficients f o r  the Northwest region 

Dependent Variable 

LQTES LQmF 

LPRES -0.068 

LPRDF -0.184 

LFS 0.644 

LDP 

LRPCI 

LPOP 0.593 

LHDD 0.048 

LCDD 0.034 

D1 -0.274 0.765 

0 I308 

8.179 

D2 -0.139 0 677 

of a variable in a regression equation that may not be statistically 

significant. 

One measure of the goodness of fit of an estimated equation is the 

mean absolute percentage error (MAPE). Actual values of the independent 

variables during the historical period and the coefficients of the 

estimated equation are used to "predict" historical values of the 

dependent variable. A comparison of the predicted and actual values of 

the dependent variable is then anade to determine the sample period per- 

formance of the estimated equation. The MAPE is calculated i d s  follows: 
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rn 

where, 

.I. A 
MAPE = 1 f T  c ( yt - yt ) f yt t=l 

t = time per iod  (i.e., years) in t 1 1 ~  historical 
period, t=P, 2, .,., T ,  

A 
y = estimated value of dependent variab1.e i n  

time t, and 

y = actual value of dependent variable in t.ime t. 

Because the PIAPE statistic is a percent-age error, it avoids b ias  i r ?  

accuracy measures that can be introduced by d i - f f e r i n g  units of measure- 

ment. 

Table 4.16 contains the MAPE statistics for the electricity (ES) 

and distillate f u e l  (DF) equations by state and region. The MAPEs are 

based on data f o r  1971 through 1982; 1970 cannot be  included because the 

values of the lags f o r  that year are unknown, ht  the state-level-, the ES 

MAPE f o r  Delaware (PIPS-1000) is the highest, with a value of 1%, and 

the MAPE for Wisconsin (PIPS=55000) is the lowest---0.09%. The regional. 

MAPEs a l l  fall within a range. of 0.06% to 0.18%. 

A t  the regional level, the Southwest has the highest MAPE f o r  the DY 

equations, with a value of 8.03%, whi1.e the Northwest has the best 

measure of goodness of fit ( 0 . 4 8 % ) .  Pennsylvania (PIPS=42000) has the 

s;mall.est state-level MAPE ( 0 . 0 4 % ) ,  while Arizona (FIPS=4000) has t h e  

poorest measure of goodness of fit, with a MAPE of 27.042:, Four of 48 

states have MAPEs greater than 20%. A possible explanation of thi.s 1ie.s 

in the 1970-19131 growth rates of distillate fuel consumption. The 47 

state average of the compounded annual growth rate is -3 .76%,  Louisiana, 

FTPS=22000, is not included in this calculation because there i s  no 
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FIPS State E Be ct r i c it y D i s t i l l a t e  Fuel 

Abbrevia t ions  

9000 
23000 
250OQ 
33000 
44000 
5000 

R 1  

34000 
36000 

R2 

10000 
24000 
42000 
51000 
54000 

R3 

1000 
12000 
13000 
2 1000 
28000 
37000 
45000 
47000 

hi4 

17000 
18000 
26000 
27000 
39000 
55000 

R5 

5000 
22000 
35000 
40000 
48000 

Rb 

CT 
ME 
MA 
NW 
K I  
VT 

NJ 
NY 

DE 
m 
PA 
VA 
WV 

AL 
FL 
GA 
KY 
MS 
NC 
sc 
m 

TL 
IN 
MI 
MN 
OH 
WP 

Ax 
LA 
NM 
OK 
TX 

0.19 
13.29 
0.25 
0.15 
0 .17  
0 .39  
0.10 

0.12. 
0.12 
0.11 

1.00 
0.17 
0.11 
0.25 
0.18 
0.18 

0.36 
0.1.2 
0.29 
0.61 
0.46 
0.15 
0.19 
0.54 
0.13 

0.15 
0.11 
0.13 
0.22 
0.19 
0.09 
0.06 

0.90 
0.23 
0 . 3 3  
0.43  
0.32 
0.11 

1.29 
0.94) 
0.87 
1.17 
0.96 
0.75 
0.66 

0.51 
2.99 
1.52 

0.83 
0.58 
0.40 
1.29 
2.32 
0.62 

8 - 3 3  
2 .49  
2.57 
5.21 

21.31 
3.15 
3.16 
7.58 
2.15 

2.70 
1.03 
0.76 
1.02 
1.49 
1.36 
1.89 

10.47 
25.89 
15.34 
16.31 
21.57 
8.03 
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PIPS S ta t e  
Abbreviation 

Electricity 9 i s t l l l a t e  Puai 

19000 
20000 
29000 
31000 

R i  

8000 
30000 
38000 
46000 
49001) 
56000 

R8 

4000 
6000 

32000 
R 9  

16000 
41000 
53000 

R10  

TA 
KS 
MO 
NE 

60 
MT 
ND 
SD 
UT 
WY 

AZ 
CA 
Nv 

ID 
OR 
WA 

0 .27  
0 .62  
0.142 
0.19 
0.09 

0.79 
0.36 
0.55 
0.39 
0.52 
0.19 
0.15 

0.24  
0.16  
0 .21  
0.08 

0.18 
0.18 
0.36 
0.09  

1.11 
7.88 
1.83 
2.16 
1.28 

6 . 3 4  
2.53 
.4, P I  
4.00 
4 . 7 6  
5.06 
1.13 

2:. 0 4  
7.02 
6.93 
7 . 4 4  

I. 45 
0.95 
Q I 54  
0.48 

distillate fuel consumption in this state in 1980 or in 1981.) Missis- 

s i p p i  (FIPS=28000),  Texas (FIPS=48000) and Arizona (FlPS-4000) shot-. 

growth rakes 7.8, 6.3 and 9 . 1  t i m e s  greater, respectively, than the 47 

state average for the  s m e  p e r i o d .  (Appendix E’ contains thz growth rates 

for 1970-1981, as well as the p r o j e c t e d  1982-2000 growth rates discussed 

i n  the next section.) Thus, w i t h  respect to the norm, these three states 

have a somewhat atypical p a t t e r n  of growth. As for Louis iana ,  the fact 
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that there is IPU consumption deer 1979 contributes to t he  large KWE 

statist. Ec. 

T?ne model specification presented above is only one of many alterna-- 

tives that can be easily aucomsc?rated wiI.hin the framework u f  this 

system. This specificatiwn j s  the f i rs t  phase of building a modeling 

too1 amenable t o  the alternatives. Two alternatives suggested by a 

reviewer of an earlier draft of this paper are a model that includes 

cross prices and one that t a k e s  i n t o  account the distinct subsets of 

the sample period with respert to fuel prices (iseas from 1970 t o  1973, 

prices were re1at.ivel.y law and stable; whereas, from 1974 through 1981, 

prices rose dramat.ically due both t o  the Arab oil embargo of 1973 aixd 

the Iranian crisis in 1!37ia>. 

For the sake of comparlson, Appendix G contains the regression 

results for both the model presented above and that same model with the 

addition of cross prices ("without" iind "with"', respectively) : distillate 

fuel price in the electricity demand equation and electricity price in 

the distillate fuel demand equation. A s  can be seen in Tables G.1-G.10, 

the regression results indicate that distillate fuel is not a substitute 

f o r  electricity in any region (no statistically significant coefficients 

of LFRDP i n  the LQTES e q u a t i o n s ) .  However, electricity price is a 

statistically significant variable in the distillate fuel demand 

equations of the New England and Southwest regions. The cross price 

elasticity has the positive sign on(> expects a priori i n  Mew England, 

indicating a switch from distillate fuel to electricity when electricity 

price declines, ceteris paribus. On the other Iiantl, the sign sf the 

cross price elasticity in the Southwest is negative. As pointed out  
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earlier, there ar E some inrunsistetici c s  7 11 thtq d a t a  series of distil l a t e  

f u e l  p r i c e s  and cnnsuxpt ion i n  this reg ion .  This i s  farther evidenced hy 

some correlat torr coefficients cal  c r i l a t e d  f o r  this reg ion: ~ L e c t  t ; G i t y  

price and distillati- fuel con~uinption have a C O r r C h t  ion coefficient of 

-0.27152, while tXir coefficieri ' i  of correlation betsveen disLillato fue l  

consumption and OWti price is 0,07021*; the signs of t h e s e  coef f ic ien ts  

are thc opposite of what o m  wrsuld intuitjuely exjwt-t. 

Appt'ndix I1 c o i ~ t a i n s  another  altarnat ive speci f i  cation of t h e  model, 

which is the inclusion of a dummy variable f o r  time (DPR) .  Specifically, 

the  cross product  01 own-price and  a dummy variable, having a valus of 

one for 1974-1981 and ~ P X ' O  otherwihe, is included. This  c ros s -p roduc t  

t e r m  is incliided to account f o r  t h e  p o s s i b l p  change in own-price e l a s t i c  

i t y  dur ing  a period of rapidly increasing energy prices. TRiq i s  not a 

statistical test f o r  s t r u c t u r a l  change. 

The alternative specifications in Appei~dii~s G and H display the 

structural versatility of this system's framework. The model is awenable 

to the exploration of a nun-~bcr of issues in vhich an analyst may be 

interested. 



bility of a s imple ,  yet  relsab'ley system t e  estimate and updat.e forecasts  

of enargy pat terns ,  rather t.han g e n e r i ~ i n g  a. specific forecast, w e  do not 

seek docunaermted ~ O I L ~ C . F . S  f o r  t h e  forecasts  s f  %hc independent variables (I 

Rather, each itxdependaiat- variable, w-it.h the except.ions of HDD and GDD, is 

f o r e c a s t i n g  pericd, h l i s t i n g  o f  these growth ra tes  ca:i 

be found i n  Appendix L. PBcl arid CDIl are  assumed t o  remain at their 

respective 1981. levels fer t h e  foreeasl-i ng period, 

The compounded annual growth rmLes crf a l l  She exogei-nous variables: 

vary Z K Q S S  states.  Over the 1976-19 k per iod ,  the growth i n  the real 

price of ehectticity (PmS) varies f r m  a high of  5,03X in Louisiana to a 

low of -9.21% In Qklahoma; i n t e r e s t i n g l y ,  these two states are both  i n  

the Southwest region. The growth in t h e  real distillate fuel prices  

(PRDF) over the same period is as much as 13 kn 14 times greaters in some 

states, than the growth i n  PRES. PROP growth rates vary from 7.66X 

annually in California to 14.59X i n  Arkansas. With t h e  exception o f  the  

states i n  the West reg ion ,  the growtt is Q Y E ~  10% annual ly  i t r  each state. 

'Re growth r a t e  of real per capita ircome (KPCI) is over 3% i n  only two 

s ta tes--Qklahorna and No~tlh Dakota, I n  14 of the 48 s ta tes  under canside- 

ration in this study,  RPCI declined from I376 t o  1981. 'Ihe growth. in 

population (POP) varies from a high  of 6.71Z i n  Nevada to a low of -O.SQ 

in New York. (Massachusetts is the only  other s t a t e  with a negative 

growth rate f o r  the five year period.) 

65 
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Table 5.1 contains thc regianal, annual fo re sas t s  of k,S and DF 

f o r  the 1982-2000 r ' o ~ e c a > t i ~ g  pepi i>d .  These forczast:; WPIC o b t a j  ned 

using the S W A N  p~o~edure i n  SAS. (Appendix J is e x m p l e  f o r  tlw 

New England  region of the SAS p r o g r . ~ i  that was ~ s i t t ~  to estimai-e and 

forecast the The reader should  bear in mjnd tha t  

these particular foreczsts arc. r n i c ~ t  inteiided 'Lo be p r d j  ctions of "the" 

levels of electricity and distillate oil demand in t I w  Eti ture;  it should 

also be  si n-essrd that forecasts made rari  Llr cconornetric model.., tire only  

probabilistic and c o n t i n g e n t  on iiie val idity of the assrmgt i ans used. 

This  methodologv is presented as a ~ o o l  for analyzing Lhc. effects  of 

various economic and demographic factors on the levcl of  energy dernanC. 

It is useful f o r  policy analysis to determine rhe effects of various 

p r i c i n g  policies and scenarios, 

consimption patt-r.7 TIS. 1 

The model forecasts s t a t e -  level consimptiuri f i g u r e s  that a r e  t l ien  

aggregated tu the regional level. Table 5 e 2 contains the compounded 

annual growth rates (1982-2000) in per capita consumption o f  electricity 

(ES) and distillate f u e l  (DP) by rqgion au:d in the lev~ls of consumption. 

Appendix F presents t h e  state- level c ~ i ~ i p o t ~ n d e d  annual growth rates both 

in the levels of electricity and di.;tillate fuel consumption and in t h e  

per capita consumption of the two energy soi~tces f o r  the historical 

period (1970-1981) and t he  forecast period (1982-2000). 

Obviously, the growth ra tes  of the exogm1\7us variables ~ L * C  ill1 

important driving force of the p r o j e c t i o n s  o f  electricity and distillale 

fuel consumption. Consider for example, the negative growth in the 

level of distillate fuel conslimption i n  every state QVEC the ioiecast. 



YEAB 

1982 
1983 
1984 
1385 

I987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

1986 

YEAR 

1982 
1983 
1984 
1985 
1980 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

NEW England 

ES DF 

99.288 227.219 
98.590 198 1053 
98.186, 173.019 
f-37 B 9-52. I51 * 356 
97 * 853 132 n 537 
97,855 1Tfr.244 
97.967 101 I839 
98 I46 639 s 341 
98,388 78.411 
98 1685 68 -847 
99 .j 030 60 L 472 
99.417 5 3 , 4 3 4  
99.842 46 7 0 2  

100,301 41.042 
1 U O .  793 as. 114 
101 I 3 1 5  31.771 
101.865 27.958 
102.44% 24.610 
103 045 21.668 

South At l an t i c  
ES DF 

578. ,454 
582.038 
584 825 
586 I )  980 
588.640 
580,920 
590.909 
591,679 
592 e 288 
592.778 
593.486 
593 * 536 
593 * 850 
594 I 143 
594 a 428 
594.714 
595 L 008 
595,315 
595.640 

34 (I 534 
20 * 9-58; 
11.976 
6.462 
3 .I 302 
11 602 
0.740 
0 , 3 2 7  
0.138 
0 ,056  
8 ,022  
6.008 
0.003 
63 L 001 

a 
a 

a 

a 
a 

DE 

311.857 
285 0 830 
261 848 
239 772 
21.9.550 
201 b 079 
184" 231 

154.877 
142.120 
130 I488 
119.880 
lH0.493 
101 m 3611 
513 (I 285 
85 e 904 
79" 154 
?2.977 
67.321 

I4 i awe s t 
ES 

!433,84B 
4 3 3 , 5 5 5  

437,826 
439.966 
hcr3 * 390 
447 168 
451.181 
455.394 
459.758 
4 6 4 , 2 4 5  
458 8.38 
473.526 
478 d 301 
4 d 3  0 160 
438" 100 
433.119 
4'3 8 * 2 I 7 
su3 I395 

434.781 

DF 

143 a 996 
106.646 

77.338 
55" 020 
38 * 464 
26.465 
17 * 948 
12 e 813 

7 c 945 
5.198 
3.367 
2.162 
1. 377 
0.870 
0.546 
0.341 

"212 
Q. 131 
0.Q80 

ES 

252 Sa73 
252.221 
252 9 396 
252.689 
25% ,871  
253 I) 289 
253 a 568 
254.013 
254 I 5 2 7  
255.111 
255 3 784 
256 a 489 
257.284 
258 147 

260 8 7 7  
261 .. E42 
262.271 
263 9 463 

DP 

206" 381 
188 II 79.5 
173 065 
158.713 
145.585 
13.3 .I 567 
123.569 
112,505 
103.299 

9L,R;a!? 
87.177 
88. !32 
7 3  1) 686 
67 * 788 
62 "384 
57.447 
52 I920 
48 R 772 
44,971 

334 9 070 
332 * 591 
333.361 
3 3 5 . 6 4 6  

343.0963 
347 I) 174 
352 D 922 
358.46% 
364,351 
378 B 566 
377 e 096 
383 1940 
381 * 102 
398 593 
406 I 424 
414 610 
423.169 
432.120 

0 * 537 
0.513 
0.423 
0.353 
5,296 
0.249 
Q3 ). 209 
0.174 
0.145 
0.121 
0,100 

0 * 069 
0 r OS7 
0.047 
0 * 038 
0 , 0 3 1  
0 I) 026 
0.021 
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Tabbe 5.1.  c o n ’ t .  

YEAR 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1995 
1997 
1998 
1999 
2000 

YEAR 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1995 
1997 
1998 
1999 
2000 

ES 

132.758 
132.444 
133.303 
135.041 
137.451 
14Q.391 
143.764 
147.500 
151.552 
155.886 
160. A82 
165.324 
170.405 
175.722 
181.274 
187.063 
193.095 
199.375 
205.910 

D F 

16.359 
13.491. 
11.909 
10.910 
10 .207  

9 * 664 
9 .212  
8.817 
8.457 
8.122 
7.806 
7.505 
7.218 
6 .943  
6.679 
6 .47s  
6 .181  
5 947 
5 .721  

Northwest 
ES DF 

165.021 
171.657 
179.320 
187.841 
197.124 
207.116 
217,793 
229.151 
241.- 199 
253.958 
25 7 .  /+54 
281 720 
296.793 
312.716 
329.534 
347.295 
366.0S4 
385.866 
406 * 792  

28.823 
26.083 
24.179 
27.. 577 
21.129 
19.789 

17.367 
16.272 
15 .24s  
14.283 
13.382 
12.539 
1 1. ? 4  8 
11.008 
10.314 
9.664 
9.056 
8.485 

18.538 

North C e n i r a l  
RS 

76.513 
79.807 
83.683 
88.156 
93.255 
99.017 

105 488 
112 ,122 ,  
120.786 
129.753 
139.709 
150.749 
162 e 983 
116,533 
191.576 
208,145 
226.5’33 
246 s 892 
269.436 

13P 

8.594 
6.173 
4.666 
‘3.672 
2 f 983 
2.486 
2.113 
i .826 
1.597 
1.412 
1.254 
1.129 
1.019 
0.923 
0.839 
0.765 
0.699 
0.640 
0.587 

W@S t 
ES 

228.427 
23.5 I442 
242. L O 8  
251 “070 
261.100 

283.837 
296.401 
303.717 
323.777 
338 + 584 
35b.  155 
370.510 
387.478 
405.691 
42L. 58 7 
4 4 4  I SOB 
465.191 
48E II 990 

2 7 2 . ~ 5 7  

I) P 

0.569 
0 .322  
8 . 2 1 4  
0.156 
0.12.1 

0.080 
G.067 
0.057 
0.049 
0. oh2 
0.036 
0.Q31 
0.027 
0.024 
0.021. 
0.018 
0.017 
0.014 

0 .097  
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zs DP 

Per Per 
Capita Level  Cap it.a Lelpe 1 

Mew England -0.20 (1 e 2 1  -12.60 -12.24 

Mew York/New Jersey -0 * 97 - 1 . 3 1  -7.8l4 -. 1 7 . 4 3 

Mid A t l a n t i c  -1.05 0,25 -9 .39  -8.11 

South A t l a n t i c  -2  22 0,1.6 -60.44 s-59.48 

Midwest 0 "  42 0.83 -34 * 33 - 2 4 . 1 1  86 

Southwest -1. .43  1.44 -19.41 . -17.27 

Centra P 1.91 2 . 4 7  -6.17 - 5 . 6 6  

Nort-h Central I+ .  24 7 . 2 4  -16.27 -13.85 

We.st 1.45 4 . 3 0  

Northwest 2.03 5.14 -9. 34 -6 1) 57 

p e r i o d .  (See Appendix F . )  'This may be l a r g e l y  a t t r i b u t e d  t o  the high 

growth rates of PRDF assumed for t h e  forecast p e r i o d .  

S p e c i f i c a l l y ,  i n  the South At . l an t i c  region, s t a t e - l e v e l  grawt.h rates 

i n  t h e  l e v e l  of d i s t i l l - a t e  f u e l  CQllsWptiQn v a r y  from -55.01% t o  -68,97Z. 

A t  t h e  same t i m e ,  this r e g i o n  1x3s the. largest ( i n  a b s o l u t e  v a l u e )  

r e g r e s s i o n  c o e f f i c i e n t  f o r  d i s t i l l a t e  f u e l  p r i c e  of a l l  reg ions ,  w i t h  the 

e x c e p t i o n  of t h e  West; fu r the rmore ,  t h e  assumed growth rates of PmF,  far  

the forecast period,  are quite high, varying from 11.33% to 14.12X. 

Cont ra ry  t o  t h e  i m p l i c a t i o n s  f o r  d i s t i l l a t e  fuel consumption, g r ~ w k h  

of e l e c t r i c i t y  consumption over the 1982-2000 p e r i o d  appea r s  t o  be driven 
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more by popula t ion  and inzoae  t h a n  by own p r i c e ,  Consider  the Norih 

C e n t r a l ,  Wesi and Nor thwc t  r e g i o n s ,  a~hich  are three o f  thr four r eg ion  

w i t h  growth i n  the level 01 conswaption g r e a t e r  than 4X annually. 

Each of t regionc. SCPD~S t o  be 111 iven pi- iiiial i l y  by p o p u l a t  l o n  

(POP). POP is  a s t a t i s t i c a l l y  s i g n i f i c a n t  v a r i a b l e  i n  each r e g i o n g  with 

b e t a  c o e f f i c i e n t s  a1 50 i n d i c a ?  i imporLance. l!urther~~~oi-e, the gruvTls 

rates of POP f o r  the staLes i n  t h o s e  reg ions  are amilng the  highest of a l l  

s ta tes .  

Table 5.3 f u r t h e r  i Lliistiatas the importance of independenL va+ iab!P 

growth r a t e  assumptions w i t h  r e s p n c t  to t h e  pi-ojectionq of clectricity 

and d i s t - i l l a t e  fue l  c n n s m p t i o n ,  as well as the ease w i t h  which a l t e r n a t e  

assumptions can be implemented w i t h i n  the model's fiafliework. The 

consumption growth ra tes  i n  Table  5.3 are  d r i v e n  by the same independent  

v a r i a b l e  assumpi ions as thosc d r i v i n g  the  growth rates i n  Table 5 . 2 ,  

with the  e x c e p t i o n  of f u e l  p r i c e s .  A s  mentioned above, the  oam-p-rices 

p e r t i n e n t  t o  Table  5 .2  are assumed t o  grow a t  t h e  1975-4981 a n n u a l i z e d  

ra te  throughout  the 1982-2000 forecast  p e r i o d .  Whereas, t h e  real 

e l e c t r i c i t y  and d i s t  i Llate f u e l  p r i c e s  r e l e v a n t  t o  Table  5 .7  are assimcd 

t o  remain a t  t h e i r  1981 l eve l  throughout i h e  f o r e c a s t  p e r i o d ;  that is ,  

z e r o  growth I n  real  f u e l  p r i z e s  i s  assumed. 

The zero real  growth assumed f o r  d i s t i l l a t e  f u e l  prices is  J -o~~er  

(much lower i n  some cases) f o r  every state  than the 1976-1981 growth 

rates. 'The same is t r i w  f o r  clcrtricity prices ,  w i t h  t h e  cxcxpt ion of 

13 states that exper ienced  n e g a t i v e  r e d  growth over the I976 -1981 

p e r i o d .  The d i f f e r e n c e s  between t h e  consumption growth rates in T a b l e s  

5 . 2  and 5.3 are g r e a t e r  f a r  d i s t i l l a t e  f u e l  t h a n  for e l e c t r i c i t y  
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Table  5.3. Csmpounded annual growth rate, 1982-2000, in 
consumption of electricity (ES) and distillate Fuel (DP) 

with zero growth in real fuel prices 

E§ DP 

Per Per 
Capita Level Capita Level 

New England 

New Yorki'New Jersey 

Mid Atlantic 

South Atlantic 

Midwest 

Southwest 

Centra 1 

North Central 

West 

Northwest 

1.10 

0.28  

-1.39 

-1.65 

0.43 

-1.36 

1.32 

4.67 

1.74 

2.69 

1.52 

-6.07 

-0. 10 

0.75 

0.84 

1.52 

1.87 

7.69 

4.59 

5.83 

1.88 2.30 

-1.14 -1.48 

1.01 2 . 3 4  

-17.32 -15.48 

-10.67 -10.32 

-5.92 -2.42 

-2.67 -2.10 

-10.55 -8.10 

6.29 8.72 

-2.82 0.14 

primarily because distillate fuel prices were increasing muck more 

rapidly than electricity prices during the 1976-19811 period, and there- 

fore, the change from 1976-1981 growth rates to zero real growth is 

greater f o r  distillate fuel than for electricity. 

Table 5 . 3  serves to illuminate the important role played by the 

independent variables i n  the determination of consumption projections. 

Furthermore, the model's amenability to alternative forecasting assump- 

tions i s  evidenced. 





T h i s  report presenks !Aa cccsnometr ic  estjmation of a model of 

electricity and distillate. fuel. oil demand E m  the residential sector, as 

w e l l .  as forecasts of t h u s e  demands for the 198%-2000 period. The SUR 

estimation technique is used,  in^ pooled cross-sectianal, time- 

series data f o r  1970 through Z c P B l l  The estimated coefficients, along 

with p ~ o j e c t c d  val.uucs of the independent variables, are used to forecast 

state-level demand, which is then aggregated to the regional level. SAS 

and t h e  system framework provide a merhod for analyzing the effects of 

alternative pr ice  and policy scenarios. 

Results of the model estimatiori show a variation across regions and 

between the two energy sources as to the important determinants of 

demand. For both electricity and dirsti.%late fuel o i l ,  own-price is am 

important factor in the determination cf demand. Price seems t o  be the 

major driving farce behind distillate fuel. oil demand, However, electri-  

city demand appears  to be in f luenced  more by population and income, de- 

pending upon the region, f o r  the reasons discussed above in Chapters 2 

and 4 .  

Forecasting results display the inrportance of the projected values 

af the independent variables with rt:spect to the forecasts of demand. 

The framework of this system, along with SAS, enable the user to easily 

exploit the m ~ d e l ~ s  sensitiviry to alternative assumptions concerning 

the independent variables, 

Several a m a s  could be pursued in future research, Other sectors, 

such as the commercial and/or industrial, could be modeled i n  a framework 

73 
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similar to the one  p r e s w l c d  here ~ O E  the residential s ~ c i i p r .  A c I d J t i n n -  

a l l y ,  as mentioned i n  tlic t h e o r e t i c a l  s e c t  ion of t h i s  rei~trrt,  i r icoiporat  - 

i n g  a p r i c e  e q u a t i o n  and then estjrnat-iiig demand and p r i r r  ? n  a s i m l t a n -  

eous-equat ions fx-ameTmrk w o t ~ l  d e l i m i n a t e  the concern o f  s hmultanc?i? y 

in t roduced  by t h e  mutual dependence% of demand and p r i ce ;  furthermore, ~t 

would provide an urrbinsed estirndtr? of price. T h e  i nc lus ion  of c ros s  

p r i ces  i n  t h c  model ilould makr the system rn3w amenable t o  ana lyz  - 

i n g  a l t e r n a t i v e  p r i c e  and p o l i c y  S I - C B I ~ I  ios. P i n a l l y ,  a piossibl:~ exten ~ 

s i o n  o f  the  framework i n  t h i s  s t u d y  would be to rrrodrl t o t a l  fuc3 demnnd, 

d i s a g g r e g a t i n g  i o  consti tucnt demands with the  11s~: of system c o n s t r a i n t s .  
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Table A . 1 .  Fuel code definitions 

s D 

RESIDENTIAL DF 
ES 
KS 
LG 
MG 
SC 

1M)IJSTRIQLi 

DF 
ES 
KS 
LG 
NiG 
NG 
RF 
SC 

AS 
CC 
DF 
ES 
KS 
LG 
LU 
MG 
MG 
PM 
rn 
w 
SC 

TRANSPORTATION AV 
DL 
ES 
J P  
LG 
LU 
MG 
KF 
SC 

D i s h .  illata?. Fuel  

Kerosene 
Liquified Petrolem Eases 
Nattrral Gas 
Total Coal (Anthracite -1- Aitmi- 
IPOIPI; and Lign i t e )  

E l e c t r i c i t y  Sales 

D Esti llate F u e l  
E: l ac  t r s @. i e y Sales 
Re sue ene 
kiqrrified Pet ro lem Gases 
Motor Gasoline 
atural Gas 

Residual Fuel 
Total Coal (Anthracite f B i t u m i -  
rxous and Lignite) 

Asphalt 
Coal Coke 
Distillate Fuel 
Electricity Sales 
Kerosene 
Eiqu i f i ed  Petroleum Gases 
Lubricants 
Motor Gasoline 
Natural Gas 
Uther P e t r o l e m  
Road O i l  
Residual Fuel 
Total Coal (Anthracite + B i t u m i -  
~ Q U S  and L ign i t e )  

Avj.at ion Gas0 1 ine 
DiESt?.f. 

E l e c t r i c i t y  Sales 
Jet Fi.ie1, total 
Liyuilied Petroleum Gases 
l ,ubr icants  
Motor Gasoline 
Residual Fuel  
Coal 



T a b l e  A . 1 .  c m ’ t .  

UT x LT T I ES DP Distillat.t:? F u e l  
NG Natural Gas 
NU Nuclear 

RP Residual F ~ F .  1. 
SC T o t a l  Coal (Anthracite -+ Rittmi- 

NW Wood i5 Waste 

PC PC?tl*O~eUfl Coke 

m u s  and 1 , i g i ~ i t s )  
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Table A , 2 .  PIPS code definitions 

2 
2 

Connect Icut 
Ma ixie 
Massachusetts 
N e w  Hampshire 
Rhnde Islarld 
vp. r m o r a t  

New Jersey 
New York 

Delaware 
Maryland ti DC 
Benns y lawn ia 
Virginia 
West Virginia 

Alabama 
F lor i.da 
Georgia 
Kentucky 

North Carol.ina 
South Carol.ina 
Tennessee 

Miss is s i pp i 

Illinois 
Ind iana  
Mi ckh i g  an 
Minnesota 
Ohio 
Wisconsin 

Arkansas 
Lous i a n a  
New Mexico 
Oklahoma 
Texas 

Iowa 
Kansas 

Nebraska 
bf i S S OUK i 

9000 
23000 
25000 
336100 
44630 
50000 

34000 
36000 

1.0000 
24000 
42000 
51000 
54000 

1000 
12,000 
13000 
22000 
28000 
39000 
45000 
47000 

17000 
18000 
26008) 
2700 
39000 
55006) 

5000 
2200 
35000 
40000 
48000 

19000 
20000 
2900 
31000 



T a b l e  A.  2 I) con ’ t . 

STATE PIPS 

10 
10 
10 
1 0  

Colorado 
Montana 
North Dakota 
South Dakota 
Utah 
Wyoming 

Arizona 
California 
Hawa .i i 
Nevada 

Alaska 
Idaho 
Oregon 
Washington 

8080 
30000 
38000 
46000 
49800 
56000 

4008 
6000 

15000 
32000 

2000 
16000 
41000 
53000 



State-Level Per Capita Fuel Consumption, 
Comporided Annual Growth, 

1970-1981 
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Table B. 1 a CompoundeO growth. rates of per capita eonsimption, 
hy fuel and state fo r  Mew England 

1.9 7 0 - 1 98 1 

FIPS STATE DE" ES KS LG Ne; se TaTAL 

9000 CT -1.13 2.47 -8.87 -3.32 8.28 9.35 -0 -46  

23000 ME -4 ,81 4.03 -17 .23  -2 .44 -0 " 4 5  3.77 -3  0 61 

25000 MA -6.46 1.95 -17.24 -2.85 1 - 2 7  5.76 - 3 . 4 3  

33008 NH -6.94 2 - 5 8  -12*50 - 0 "  56 -0 145 -3.65 -3 .17  

44000 WI -7 .21 2.45 -16.37 -2.71 1.46 9.96 - 3 * 7 9  

50000 VT -7.05 1.9-5 -9.11 -1.M 0 - 4 8  -0 * 2 3  - 3 . 9 3  

T o t a l  -5.14 2 ,42  -13,88 -1.90 0.80 4.88 -2.80 

Table €3.2. Compounded growth rates of per capita c ~ n s ~ t ~ p t i ~ n ,  
by f u e l  and s t a t e  far New York/New Jersey 

1-97 0 - 198 i 

FIPS STATE DF ES KS E6 NG se TOTAL 

34000 NJ -3.44 2 - 2 6  -12.07 0.51 0.01 -12.57 -0.96 

36000 NY -4 .48  2 .  -10.92 -0.39 0 * 0 1  -4 .53 -1.85 

T o t a l  -4 .04 2 . 1 3  -11.14 -0.20 0.01 -6 42 -1.54 
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Table B 3 e Compar~nded grow?h rates of per rai1.i. ta. consumption 
by fuel.  and s t a t e  f o r  Mid Atlantic 

1970- 1981 

FIPS STATE DP ES KS I G NG SC TOTAL 

- 

10000 DE -6.74 1.16 -3.92 -6*30  -2.08 -16.88 -2.39 

24000 MU -3.36 3.78 -11.23 -1 .62  -0.73 - 3 . 0 6  -1.12 

42000 PA -2.36 2.89 -4 .12  -0.70 -0.47 -5.16 -1.28 

51000 VP. -6.29 3.90 . 14.71 -1.96 -1 .21 -11.48 -1.34 

54000 WV 11.06 5.08 -0.80 2 . 2 1  -2  I 96 -0.97 -0 1) 07 

TOtAi - 3 . 3 3  3.5h -8.97 -0.80 -1.02 -5.63 - 3  "22 

T a b l e  B.4. Compounded growth rates of p e r  c a p i t a  consumption, 
by f u e l  and state for South Atlantic 

1970-1981 

FTPS STATE DF ES KS LG N G sc TOTAL 

- 

m o o  

12000 

13000 

21000 

28000 

37000 

45000 

47000 

Total 

~- 

AI, -7.67 I .7s -3 .34  -6.69 -2  * 18 

FL -3.86 2.05 -15.42 -5.57 - 2  I73 

@A -4.46 2 .66  -12.47 - 4 * 0 0  -1.34 

KY 1,99 5.04  -13.62 -6.62 -3 .36  

MS -30.07 1.79 -9.46 -9.30 -3.59 

NC -5.37 3.46 -15.10 -2.41 0.25 

sc -6.36 3 .43  -12.71 -3.32 -1.87 

TN 8.10 1.39 -8.49 -11.20 -2 50 

-5.14 2 - 6 0  -13.96 -6.12 -2.63 

-4.13 

a 

-12.81 

-a .  72 

a 

-10.79 

- 7 . 5 2  

-11.14 

-7.16 

-2 .01  

1.26 

-0.59 

-2.45 

-3.37 

- 2 . 2 7  

-1.60 

-1 * 7 3  

-1.63 

-I- -_ I__- .._-_.1-111^1_ --... _..._ I 

a Consunpt-ion is zero throughout the 1970-1981 period. 



T a b l e  B, 5 CompnuiaCed growth rates of per capita consmptian,  
by f u e l  and s t a t e  f o r  Midwest 

1473-19831 

FXPS STATE DP ES KS LG NG sc TOTAL 

17c)00 I L  -13.16 1 - 9 3  -18.31 - 4 , 8 4  0 , 2 3  -17.46 -1.08 

--I__. ---Yu-Î I 

Isoars IN -6.40 2 .70  -1.1.03 -6.52 -0 * 54 -7.35 -1.23 

26000 Id1 -7.91 1 .77  -8 L 78 -4 I36 0.17 -13.13 -1.10 

27000 -4 .26 2.1.1 -19.74 -8< 59 -1.28 -12.49 -1.92 

39000 OH -4 .50 3.47 -9 _. 43 -3.4 -1.96 -7.02 -5.84. 

55000 WX -4.59 2 I 4 4  -25.07 - 7 . 3 1  -0.36 -26.83 -1. Re) 

Tota l  -6.71 2 .46  -13.20 -6.32 -0 60 - 1 2 , 5 4  -1.42 

Table B.6. Compounded growth ra tes  of p e r  capita consmptiorn, 
by fue l  and state for Southwest. 

1970-1981 
~ 

FIPS STATE DP E% KS L 6  NG sc TOTAL 

5000 AR -12.17 4.54 -12.18 -13.08 -4.61 b -4 a 38 

220QQ LA a 4.35 1.5s -9.21 -2.05 b -1.05 

35000 NM 14.64  1.8Q 7 - 4 9  -10.35 - 4 . 4 4  15 -25  -3.78 

48000 OK 35,65 3.82 - 12.19 -1.1.56 -2.71 -2.73 -2.30 

48800 TX -25 ,46  2.72 9.08 -10.45 - 3 . 4 4  10.97 -1.60 

T o t a l  -5.99 3.34 -2.08 -11.25 -3.39 4.70 -2.09 

a Consumption is zero after 1979. 

Consumption is zero throughout the 1970-1981 period. 
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Table B. 7 .  Compounded growtlr rates of p e r  cap Ita consumption, 
by f u e l  and state f o r  Central  

1970-1981 
..~...~.. 

FiPS STATE D% ES KS LG NG sc: Tr3?'RL 
---..-.-..-----.-,.~....--....~--.- I __ C..,--_...XX_I_Y-XII_ _..._ .-,- ~ - 1 1 - 1 1 - ~  ~--_ .--... __._._ 

19000 I A  -1.23 3.58 - 3 . 1 8  -6 .24 -2.34 2.67 -1.80 

m o o 0  KS - 9 ~ 5  2 . 6 9  -20 39 -10 .15  - 2 " 9 5  -10 .51  - 2  60 

29000 MO Q a 1 4  4.42 0.40  -6.53 -,2.31 1.38 -1.37 

31000 NE S s 7 0  2.26 -21.30 -10.24 - 3 * 1 7  -7 .26  - 2 . 7 7  

Tot. al. -0.40 3.55 -8 .59  -7 .64 -2 60 1 . 1 7  -1 .!>5 

Table B. 8. Compounded growth rates of per c a p i t a  cunsurnpt ion,  
by f u e l  and state f o r  North Central 

19m- 1981 

FIPS STATE DP ES KS IG NC SC TOTAL 

8000 CO -12.25 4.54  -8.10 -6.38 -3 .60  -9.74 -2.13 

30000 MT -0 .41 4.67 a -6.51 - 4 .  SO -5.36 - 3  (. 46 

38000 ND - 0 . 9 2  5 . 3 3  -21.59 -6 * 84 0.15 1.54  -1 .69 

46000 SD -1.13 3.88 -0.35 -" 7 . 43 -3.48 5.78 -3 .86  

49000 UT -9 .03 3.20 9.93 -8.63 -1 .43  2 * b l  -0.05 

56000 WY 3.13 5.61 -16.47 -6.70 -9.55 12  - 93  -4.77 

Total -3 .25  4 . 3 5  -11.59 -7.29 -3.19 -0.30 - 2 . 2 1  

a Consumption i s  zero throughout t h z  1970-1981 per iod .  
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Table B.9. Compounded growth rates of per capita cornsmptisn, 
by fuel and state for: West. (excluding Hawaii) 

FIPS STATE DF ES KS LG NG sc TQTAAZ 
~~ 

40Q0 AZ -36.81 3.04 a -6.83 -5.19 b -0.05 

6000 LA -17.64 1.79 -9.04 -3.48 -2.89 -32.29 -21.27 

32000 NV -11.34 0.17 b -8.80 0.36 -21 " 82 1.41 

Total -14.21 2.07 -8 I 93  -4.38 - 3  13 -25.32. -2 .05  

- ___ ~~ 

a Consumption is zero after 1979, 

Consumption is zero throughout the 1970-1981 period, 

T a b l e  B.10. Compounded growth rates of per capita consumption, 
by fuel and state for Northwest (excluding Alaska) 

1970- 1981 

FIPS STATE DF ES KS LG NG sc TOTAL 

16000 AK -8.56 4.47 a -10.52 -3.98 -9.00 -0.45 

41000 ID -3.97 0 . 4 3  -1.34 -5.33 -3.48 b -1.66 

53000 WA -9.26 3.71 12.73 -6.81 -3.54 10.33 -1.02 

Total -7.57 2.76 9.51 -7.20 -3 .65  -3.48 -1.24 

a Consumption is zero after 1979. 

b Consumption is zero in 1981. 
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Table  D.1. Comparison of SUR and OLS resul ts  f o r  New England" 

Dependent Variable 

LQTES 
Independent 
Variable SUR OLS 

LQTDF 

sm OLS 

Intercept 

LPRES 

LPRDP 

LES 

LDP 

LRPCI 

LPOP 

LCDD 

LHDD 

D1 

D2 

D? 

D4 

D5 

-2.077 
(-2* 11) 

( -5 .  l o )  
-0 199 

0,774 
( 17.54) 

0.355 
(2.89) 

0.177 
(2 .45)  

0.070 
(1.41) 
0.026 

(0.92)  
-0.079 
(-2.53) 
0.377 
(4.76) 
0.248 
(4.32) 

-2 I 1 3 0  -4" 538 -4.001 
(-2.14) (-1.13) (-1.03) 

-0.185 
(-4.65) 

0.972 
(17.19) 

0 . 3 4 4  
( 2 . 7 7 )  

0.193 
(2.60) 

0.067 
(1.33) 
0.023 
(0.81) 
-0.082 
(-2.56) 
0.380 
(4.71) 

0 . 2 5 4  
(4.34) 

-0.418 -0.418 
(-5 * 7 4 )  (-5.67) 

0 * 699 0.679 
(6*,52) (6.21) 

0.920 0 )I 902 
(1.91) (1.86) 

I 318 
(2.77) 
0 I089 
(1.67) 
0 * 812 
(0.13) 
0.512 
(2.54) 
0.182 
(1.44) 

.323 
(2.79) 
0.889 
(1.68) 
-8.0003 
( -0 .004)  
0.552 
(2.69) 
0.206 
(1.60) 

I_ 

a The figures in parentheses are asymptotic t-ratios. 



LQTUF 

slra OLS 

Intercept 

L P m s  

-1.434 
( - 0 . 9 2 )  

-1.330 
( -0.85) 

-18.584 
( rx  0 .9 3 ) 

-17 .136  
( -0  .as) 

-0.124 
(-1.56)  

LPRDF 

LES 

-0.229 
(-7,. 0 4 )  

-0 .245 
( -2 .17)  

0.960 
(7 .96)  

0.929 
(7 .63)  

LDF 0.633 
( 2 . 8 8 )  

0.587 
( 2 . 7 4 )  

LRPCX 

LPOP 2.288 
(1.13) 

2.167 
(1.06) 

LCDD 0.140 
(2.54 :r 

0.150 
( 2 . 6 6 )  

LHDD 0.153 
(1 .36)  

0.  165 
( 1 . 4 6 )  

0.3.53 
(0.81) 

0.348 
(0  80) 

0.044 
(0.55) 

D 1  0.066 
( 0 . 8 1 )  

-1.853 
(-1.00) 

-1.728 
( -0 .92)  

a The figures i.n parentheses are asymptotic t-ratios. 
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Table  D . 3 .  Comparison of SUR and OLS Results f o r  Mid Atlantica 

Dependent Variab le  

LQTES 
Independent 
Variable sm QLS 

LQTDP 

SUR OLS 

I n t ~ ~ e p t  

LPRES 

LPRDF 

LES 

LDF 

LRPC 1 

LPOP 

LCDD 

LHDD 

D 1  

D2 

D 3  

D4 

-2.127 
(-1.56) 

-0.096 
( -1 .12)  

0.800 
(12.66) 

0.399 
(2 .51)  

0.141 
( 2 . 8 4 )  

0.025 
(0.16)  

0.157 
(3.27)  
-0.133 
( -2 .59)  
-0.520 
( - 3 . 0 4 )  
-0.118 
( -1 .30)  

-1.991 
(-1.46) 

-0,106 
( - 1 , 2 3 )  

0.807 
(12.73) 

0.398 
(2.51) 

0.126 
(2.53)  

0 * 015 
(0.09) 

0.152 
(3.13) 
-0.129 
(-2.51)  
-0.501 
(-2.92) 
-0. I. 14 
(-1.25)  

-15.179 
(-1.78) 

-0 "337 
( - 3 . 7 9 )  

0 - 628 
(6.11)  

1 * 148 
(2.21)  

(1 .60)  
1.147 

-0.517 
(-0.88) 
-0.075 
(-0.76)  

1.715 

0.508 
(0 .71)  

(1 .16)  

-17.036 
(-1.Q8) 

-0 a 355 
( - 3 . 9 6 )  

0 * 634 
(6 .13)  

1.190 
(2.29) 

1.316 
(1.82) 

-0.671 

-0.069 

2.087 
(1 .40)  
0.704 

(8.98) 

(-1 s 13) 

(-0.70) 

a The. figures in parentheses are asymptotic t-ratios. 



Table D . 4 .  Comparison of SUR and OLS Result-s f o r  Soi~tlz Atlantic” 

Int€XTept 

LPlUS 

LAPHDP 

LES 

LDF 

LRPCI 

LPO? 

LCDD 

LIQC)D 

D 1  

D 2  

D3 

L14 

D 5  

D6 

D7 

-3 ,094  
( - 3 . 3 5 )  

( -1 .64)  
-0 .103  

0.162 
( 15.99)  

0.296 
(2 .31)  

0 .262  
( 5 . 9 4 )  

0.177 
(3 .30)  

0.051 

0.190 
( 2 . 9 6 )  

0 .226 
(5.19)  
0.059 

0.137 

0.381 
(3 .62)  
0.095 

(3 .05)  

(1 - 0 4 )  

( 2 . 5 6 )  

(3 .73)  

-3 001 
( -3 .25)  

( -1 .62 )  
- 0 , 1 0 2  

0.168 
(16.07)  

0 , 2 8 8  
( 2 . 2 4 )  

0.254 
( 5 . 7 b )  

(3 .23)  

(1 .00)  

( 2 . 8 5 )  

0.170 

0.04Q 

0.184 

0 * 220 
(5 .05)  

0.058 

0.134 
(3.G4) 

0.375 
(3 .56 )  

0.092 
(2 .96)  

( 2 . 5 2 )  

-9.808 -9.539 
( - i .G3)  ( -1 .07 )  

-0.671 -0.662 
( - 3 . 7 3 )  ( -3 .67)  

0 * 96.5 0.945 
(8.79)  ( I ) .  7 7 )  

0.1329 0.805 
( 0 - 6 8 )  (0 .66)  

0.441 
(0 .83)  

0.043 

0.131 
(0 .41)  
0 ,197 

(0 .41)  
0.301 

(0 .86)  
0.175 

8.748 

0.109 
( 0 . 4 1 )  

( O , L 2 )  

( 0 . s9 )  

( 0 . 8 4 )  

0 .430  
(0 .81 )  

0.052 
( 0 . 1 4 )  

0.140 
(0 .43)  

0.202 
( 0 .42  1 

0.302 

0.183 

0.740 
(0 .83)  

0.113 
( 0 . 4 3 )  

(0 .86 )  

(0 .61)  

. ...__._ --.- ___I___ .........- __l____l-~.~.____.”l.._l ____I_-.- I 

a The 5 igures i i n  parentheses are asyinptot i c  t-ratios . 



Table D.5. Comparison of SUR and OLS Results for Midwest" 

Dependent Variable 

Lqms LQTDF 
Independent 
Variable SUR OLS SUR QLS 

Intercept 

LPRES 

LPRnF 

LES 

LDF 

LRPCI 

LPOP 

LCDD 

LHDD 

D1 

D2 

D3 

D4 

D5 

-6.026 
( - 2 . 7 3 )  

-0.013 
( - 0  e 2 1 )  

0.664 
( 1 2 . 4 2 )  

0.197 
( 2 . 6 6 )  

0.741 
( 2 . 4 5 )  

0.072 
( 3 . 3 6 )  

0.149 
( 2 . 7 7 )  

-0.370 
( - 1 . 3 6 )  
-0.044 
( - 0 . 5 5 )  
-0.480 
( - 1 . 6 8 )  
-0.385 
( - 1 . 6 7 )  
-0.044 
(-1.03) 

-6.017 
( - 2 . 7 2 )  

-0.013 
(-0.21) 

0.664 
( 1 2 . 4 2 )  

0.197 
( 0 . 4 5 )  

0.739 
( 2 . 6 7 )  

0.072 
(3.36) 

0.149 
( 2 . 7 7 )  

-0.369 
( - 1 . 3 6 )  
-0.043 
( - 0 . 5 4 )  
-0.479 
( - 1 . 6 8 )  
-0.384 
( - 1 . 6 7 )  
-0.044 
( - 1 . 0 2 )  

0.213 
( 0 . 0 7 )  

-0.370 
( - 5 . 4 3 )  

0.914 
(9.15) 

0.104 
( 0 . 2 9 )  

0 e 050 
(0.31) 
0.027 

( 0 . 1 7 )  
-0.034 

0.052 
( 0 . 3 4 )  
0.044 

( 0 . 4 5 )  

( -0.22) 

0.211 
( 0 . 0 7 )  

-0 a 370 
( - 5 . 4 3 )  

0.915 
(9.16) 

0.104 
( 0 . 2 9 )  

0.049 
(0.31) 
0.027 

( 0 . 1 7 )  
-0 e 034 
( - 0 . 2 3 )  
0.051 

( 0 . 3 4 )  
0.044 

( 0 . 4 5 )  

a The figures in parentheses are asymptotic t-ratios. 
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x,QrES 
Independent 
Vati able SUR 01,s 

-2.899 
( -2 .93)  

-0 .104 
( -1 .35)  

0.657 
(9 .68)  

0.298 
( 1 . 6 7 j  

0.352 
( 4 . 8 6 )  

0 . m  
( 1 . 7 2 )  

0 .250  

0.392 

0.250 
( 2 . 1 6 )  

0 . 7 5 4  
( 3 . 4 6 )  

(2 .17)  

(2 .35)  

- 2  a 895 
( - 2 . 4 1 )  

( -1 .03)  
- 0 , 0 7 9  

0 . 6 6 4  
(9 .73 )  

0.287 
(1 .60 )  

0.351 
( 4 . 8 2 )  

0.156 
(1 .68 )  

0 .  2414 

0.383 

0.255 

0.736 

( 2 . 1 0 )  

(2 .293  

( 2 . 1 1 )  

(3 .36)  

1.114 
(0.08)  

-0 .294 
( -0  87)  

0.808 
(3 .61)  

-0.Oi2 
( - 0 . 0 1 )  

0.370 
(0.31) 
-0.395 
( - 0 . 2 4 )  
0.258 

(0 .39)  
0.259 

(0.14)  

1 .278 
( 0 .  i n )  

-0.225 
( - 0 . 8 4 )  

0.812 
(3.60)  

-0.073 
( -0 .02)  

0.353 
(0 .30 )  
-0 .4 1 5 

0.251 
(0.38) 
0.231 

( -0 .25 )  

(0 .12 )  

.- - ^,_I --1-..____ 

a The figures i n  parentheses are asymptot ic  t - r a t io s .  
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T a b l e  D.7. Comparison of SUR and OLS R e s u l t s  far Centrala  

Dependent Variable 

LQTES EQTlbP 
Independent 
Variable SUR OLS SUR OLS 

Intercept 

LPRES 

LPRDH 

LE§ 

LDF 

LRPCI 

LPOP 

LCDD 

LHDD 

D 1  

D2 

D3 

-9.439 
(-1.94) 

-0.225 
(-1.37) 

0.726 
(9.80) 

1.200 
(1.59)  

0.278 
(4.22)  

0.205 
(1.94)  

-0.499 
(-1.15) 

-1.030 
(-1.31) 

-0 * 423 
(-1.54) 

-9.994 
( -1.94) 

-0.178 
(-1.80)  

0.726 
(9.38) 

1.258 
(1.57) 

0.297 
(4.191 

0.194 
(1.82)  

-0.540 
(-1.18) 

(-1.33) 
-1.110 

-0.461 
(-1.59) 

-21.010 
( -3  e 08) 

-0.140 
( - 0 . 1 6 )  

8.574 
(2.96)  

2.775 
(3.60) 

0.564 
(1.23) 

1 * 213 
(2.96) 

0.1.24 
( 0 . 4 8 )  

-21.227 
(-3.11) 

-0.169 
(-0.90) 

0 ,604 
(3 ,021  

2.773 
(3.60)  

(1.02) 

(2 .72)  

0.150 
(0.57)  

0.486 

1.155 

a The figures in parentheses are asymptotic t-ratios. 



lnteircept 

LPRES 

LPXDF 

LES 

LDP 

LRPCI 

LPOP 

LCDB 

IJMDD 

D l  

D2 

D3 

D 4  

I35 

-3 ,701  
( - 2 . 9 2 )  

-0. o m  
( -0 .85)  

0.836 
( 1 3 . 9 8 )  

0.462 
( 3 . 3 6 )  

0.210 
(2 .12 )  

O . 4 O B  
( 2 - 7 8 )  
0.419 

0.363 
(2 .89)  

0.565 
(3 .12)  

0.219 
( 3 . 0 2 )  

(2 .95 )  

-3 .482  
(. 2.  i f ! )  

-0.060 
( -0 .86)  

0.849 
(14.11)  

0 .421 
( 3 . 8 4 )  

0.207 
(2.0‘)) 

0.364 
( 2 . 4 6 )  
0.377 

(2 .43 )  
0.330 

0.511 

0.199 

( 2 , 5 6 1  

(2.80) 

( 2 . 7 7 )  

- ? O .  23 9 
( - 3 . 2 1 )  

-0 .125  
( - 0 . 9 7 )  

0 ,815  
( 7 . 7 7 )  

2 I 424 
( 3 . 4 9 )  

( - 3. .14 ) 

( 0 . 7 6 )  

( -0 .11 )  

-0  305 

0.129 

-0.020 

- 0  504 
( -1 .76)  

9 , 2 6 5  
( 1 . 8 3 )  

-19.720 
( -3 .13)  

-0.117 
( -0.9 i ) 

0.769 
( 7 . 2 8 )  

2.405 
( 3 . 4 6 )  

-0.240 
( -0 .90)  
0.172 

0.019 

-0.612 
( - 2 . 1 3 )  
0.268 

(1 .85 )  

(1 .02)  

(0.11 1 

a The f i  g u m s  i n  paranLlieses arc asymptotic t-ratios. 



Dependent Variable 

LQTES 
Independent 
Var iabLe SUR OLS 

Intercept - 6 . 6 5 3  
(-5.32) 

-6.901 
( - 5 . 4 6 )  

-72.746 
(-1 * 76) 

-74.896 
(-1.79) 

LPRES -0.118 
(-2.28) 

-0.149 
(-2.71)  

-P.407 
( -2 m 4 4 )  

-1. 246 
( - 2 . 5 3 )  

LPRDP 

LES 0.672 
(10.60) 

0.679 
(10.17) 

LDF a * 665 
( 3 . 6 3 )  

0 " 658 
( 3 . 3 5 )  

0.831 
( 7 . 5 4 )  

5 ./ 654 
( 1 . 4 3 )  

5.496 
(1 .51)  

LRPGI 0.821 
(7.47) 

LPOP 0.241 
(2.61) 

0.255 
(2 .61)  

LCDD 

LHDD 0.177 
( 2 . 8 6 )  

0.178 
( 2 . 8 5 )  

3.536 
( 1 . 4 3 )  

3 a 981 
(1.58)  

D1 0.156 
(1.09) 

0.204 
(1.35) 

0.789 
(0.92)  

0.794 
( 0 . 9 3 )  

-0.169 
(-0.82) 

-8.111 
( - 0 . 5 1 )  

-1.930 
(-1.43) 

-2 158 
(-1.57)  

D2 

The figures in parentheses are asymptotic t-rakios. 



LQTES 
Independent 
Var i able SUR OLS 

Intercept .  

LPRES 

LPRDF 

LES 

LDF 

1,RPCI 

LPQP 

LCUD 

I,mD 

D l  

D 2  

-3.779 
( -1 .58)  

-0.266 
( - 2 . 5 0 )  

0.644 
(6 .23 )  

0.692 
(3 .25)  

0.066 
( 1 . 9 0 )  

0 .287  
( 1 . 4 Q )  

( - 2 . 2 5 )  
-0.426 

-0.216 
( -1 .82)  

- 7  I728  
( -1 .57)  

( - 2 .5?. ) 
-0.268 

0.6fE3 
( 6 . 2 2 )  

0.693 
(3.253 

( 1 . 8 4 )  

( 1 . 3 9 )  

( - 2 - 2 6 )  

0.064 

0.284 

~ 0.428 

-0.217 
(-1.83) 

-19.548 
( - 2  9 17) 

- 0 , 4 5 6  
( - 3 . 9 3 )  

0.315 
(1 .87)  

1.344 
(2 .89)  

1.650 
(2 .09)  

(3 .53)  

(3 .45)  

1.303 

1.153 

-19.590 
( -2 .79)  

-0 .455 
( -3 .90 )  

0.316 
(1.88)  

1 " 327 
( 2 . 8 7 )  

1.658 
(2 .10 )  

(3 .53)  

(3 .45)  

1 .303 

1.155 

a The f i g u r e s  in parentheses are a s p p t . < ~ t i ~  t-rat. ios .  
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D I T  

QTES e l e c t x i c i t y  con- 109 Btu 
smpt i o n  

50 

QTDF d i s t i l l a t e  f u e l  3619 Btu 
CQnsafmptiOxP 

PRES e l e c t r i c i t y  p r i c e  $/IOt Rtu 

PrnF d i s t i l l a t e  f u e l  $/IO6 R t z a  
p r i c e  

PNC per sona l  income 106 4; 

POP popu la t ion  

rnD b e a t i n g  degree  state CDD 
days  and mns 

data are 
weignted 
ave rages  
aver d i v i -  
s ions  u s i n g  
popu la t ion  
as t h e  

CDD c o o l i n g  degree  weight ing  
days f a c t o r s  

Energy Pr ice  and Expendi- 
ture Data Report, 1970-1981 
(state and u. s * T o t a l )  p 

~ ~ ~ ~ E ~ A - ~ ~ ~ ~ .  

- E n e r g y r  i c e  and Expend i -. 
frsra Dats-Repnrt, 1970-1981 

Energy p r i c e  and Expe.ndi.- 
t u r e  Data Reportb f970-19E;ll 
-- 
(State and U.S. T u t a l ) ,  
E/EIA-0376. 

U.S. Bureau of the census, 
- Stat i s t i ca l  A.bs&act o f  the 
----.”.----* United S t a t e s  U.S.  Govern- 
m e r i t  P r i n t i n g  Bffice,Wash-~ 
i ng ton ,  DG selected issenes 

U.S. Bureau of the Census, 
Cur ren t  Popu la t ion  Reports, 
U . S a C’rnvermment P r  i rating 
(BE fice, Washington DG se- 
l e c t e d  years. 

U.S. Department of C O m e f C E ? ,  

- Stake ,  Regional  aqd N a t i o n a l  
Monthly and Seasonal Hea t ing  
Degree Days Weighted by 
Populat ion,  Nat- ional  Oceanic 
and Atmospheric Administra- 
tion, Asheville, NC, se- 
I.ected i s s u e s  

U . S .  Department of Ckamerce,, 
S t a t e ,  Regional and National.  
Monthly and Seasonal Cooling 
Degree Days Weighted l g  
Population, National. Oceanic 
and Atmospheric Adminis t ra-  
t i o n ,  Asheville, NC, $e- 
l e c t e d  i s s u e s .  



CPI  consimer p r i ce  -1.0 i n  
index 1832 

nrc1 real per capi ta  107 $I 

income 



Compounded Annual Growth Rates (1970-1981 and 1982-2000) 
of Electricity and Distillate Fuel Consumption, 

by State 
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Table F.1 .  Cornpounded ann1na.L growth rates f o r  Mew England 

Dis t i l l a te  Fuel Elec t r ic  it y 

L,C?vel Per Capi ta  Level. Per Capita 

1982- 1982- 1982- 1982- 
1970-81 2000 1970-81 2000 I970-8l 2000 1998-81 2000 

9000 -0.86 -11.55 -1.13 -11.511 2.74 0.62 2.47 0.57 
23000 - 3 . 6 7  -15.80 -.4.81 -16.70 5.28 -3.30 4 . 0 3  -4 -40  
25000 -6.36 -21.60 -6.46 -11.44 2.06 0.96  1.95 0,94 
33008 -4.90 -12.34 -6.94 -14.61 4.83 -1.54 2.58 -4,09 
44000 -7.19 -14-97 -7.21 -15 ,42  2.47 -2 .02  2.45 -2.54 
50000 -5.80 -14.63 -7.05 -14.Cal) 3 . 1 3  2.35 1.75 0.71 

T a b l e  F.2. Compounded annual growth rates €or New York/New Jersey 

Distillate Fuel  E l e c t r i c i t y  

Level P e r  Capita Level P e r  Capi ta  

1982- 1982- 1982- 1982- 
1970-81 2000 1970-81 20QC 1970-81 2000 1970-81 2808 

34000 -3.15 -5.98 -3 .44 -6.116 2.56 -1.04 2.26 -1 .23 
360QO -4.79 -10.43 -4.48 -9 .89  1.30 -1.46 2.03 -0.87 



Table  P.3.  Compoiirrded annual  growth ratrs for t h e  Mid Atlantic 

Distillate Fuel Electricity 

L e w  1. Per Capita Leve 1 Per Capita 

1982- i 982- 1982- 1982- 
1970-81 2000 1970-81 ZOO0 1970-81 2000 1970-81 2000 

10000 -6.02 -9.91 -6 . i ’ f ~  -10.34 1.94 -0.99 1.16 -1.46 
24000 -2 .91  -8.56 -3.36 -11.54 4.20 3 .27  3.78 -6.37 
42000 -2 .29  -9 .66  -2.36 -9.68 2 ,96  0.98 2.89 0.95 
51000 -b.9.5 -4.13 -6.29 -5.60 5.39 0.86 3.90 -0.68 
54000 1 2 . 2 5  -10.44 11.06 -11.75 6 . 2 0  -0 .10  5.08 -1.56 

T a b l e  F. 4 Compounded annual  growth rates for the South Atlantic 

U i s  t i 1. la te  Fuel Eiectrieity 

Level Per C a p i t a  Level  P e r  Capita 

1982- 1982- 1982- 1982- 
1970-81 2000 1970-81. 2000 1970-81 2000 1970-81 2000 

1000 -6.56 
12000 -0 .2s  
13000 -2.76 

28000 -29,18 
37000 -4.02 

47000 9.73 

21000 3.23 

45000 -4.61 

-64.42 
-55.01 
-61.47 
-64.74 
-6%.  97 
-62.62 
-58.87 
-63.78 

-7.67 -64.91 

-4.46 -62  - 3 A  
1 . 9 9  -65.23 

-30.07 - 6 9 . 4 6  
-5.37 -63.26 
-6.36 -59.7% 
8.10 -64.46 

- 3 .  86 -56.69 
2.97 -0 .75  1.75 
5.88 1 . 2 3  2.0s 
4.48 0.56 2.66 
6 . 3 2  -1.74 5.04 
3.09 -0.31 1 .79  
4.94  0.16 3.47 
5 . 3 7  0.22 3.43 
2 .92  -0.98 1.39 

-2.11 
-2.55 
-1..71 
-3 ,10  
-1.88 
-1.54 
-2 .00  
- 2 * 8 S  
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T a b l e  E'. 7 .  Compounded annual. growth rates far the Centra l  

D i s t i l l . a t e  Fuel E le c t r i c it y 

1,eve 1 P e r  Capita Level P e r  Capita 

1982- 1982- 1982- 1982- 
1970-81 2000 1970-81 2000 1970-81 ZOO0 1970-81 2000 

19000 -0.94 -6.05 -1.23 -6.35 3.88 0.36 3,513 0.04 
20000 -8.95 -1 .42  -9.45 -2 .06 3.2.3 0.518 2.69 0.32 
29000 0.64 -5 .13 0.14 -5.75 4.94 4.08 4.42. 3.39 
31000 6 . 3 2  -6.80 5.70 -7.15 2 - 8 6  1.62 2 . 2 6  1.23 

Table  F.8. Compounded annual growth rates for the North Central 

D i s t i l l a t e  F u e l  Electricity 

Level Per Capi ta  Leve 1 Per C a p i t a  

1982- 1982- 1982- 1982- 
1370-81 2000 1970-81 2000 1970-81 2000 1970-81 2000 

8000 -9.82 -10.52 -12.25 -13.06 7.44 7.09 4.54 4.05 
?0000 0.84 -10.34 -0.41 -11.33 5.98 3 - 2 6  4.67 2.12 
38000 -0.32 -15.44 -0.92 -15.90 5.98 0.90 5.33 0.35 
46000 -0.7% -15.80 -1.13 -15.95 4 - 2 4  -0.46 3.88 - 0 , 5 3  
49000 -5.97 -10.15 -9.03 -13.95 6.68 10.94 3.20 6 .2s  
56000 6.91 -12.72 3.13 - 1 6 . 7 2  3.47 12.04 5.61 6.91 
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Table F.9. Compounded annual growth rates for the West 

Distillate Fuel Electricity 

Level Per Capita Level  Per Capita 

1982- 1982- 1982- 1982- 
1970-81 2000 1970-81 2 00 1970-81 2000 1970-81 2000 

4000 -34.12 -13.40 -36.81 -17.00 7.44 5.50 3.84 1.11 
6000 -16.17 -15.55 -17.64 -19 .52  3 , 6 0  3.89 1.79 1.46 

32000 -6.83 -26.27 -11.34 -30.90 5.27 6.28 0.18 -0.Lh'ro 

Table F.10. Compounded annual growth rates for the. Northwest 

Distillate Fuel Electricity 

Leve 1 Per  Capita Leve 1 Per Capi ta  

1_1 

1982- 1982- 1982- 1982- 
1970-81 2000 1970-81 2000 1970-81 2000 1970-81 2000 

16000 -6.02 -7.28 - 8 . 5 6  -9,99 7.37 6.06 4.47 2.96 
41000 -1.82 -6.96 -3.97 -9.46 2.68 3.60 0.43 0.82 
53000 -7.46 -6.22 -9.26 -9.16 5.78 5.58 3.71 2.27 
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Regression Results w i t h  Cross Prices 
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Table G . 1 .  Comparison of SUR results, with and without 
cross prices, f o r  New Englanda 

Dependent Variab le  

Independent LQTES 
Variable without with 

LQTDF 
w i. thouk with 

I n t e r c e p t  -2.077 
(-2.11) 

-1.581 
( -1 .40)  

-4.538 
(-1.13)  

LPRES -0.199 
(-5.10) 

-0.190 
( - 4.34 j 

0 425 
( 2 . 2 9 )  

LPRDF O.0ldi 
(0.73,)  

.- 0.4 18 
(-5.74) 

-0.516 
( -6 .13)  

LES 0.774 
(17.54) 

0.75(3 
(15.17) 

0.699 
(6.52) 

0.692 
(6 .74)  

LDF 

LRPCI 0.355 
(2.89) 

0.33-5 
(2.665 

0.920 
(1.91) 

0.952 
( 2 . 0 4 )  

LPOP 

LCDD 

LHDD 0.177 
(2.45) 

0 .162  
(2.21) 

D 1  0.070 
(1.41)  

D2 0.026 
(0.92) 

D 3  -0.079 
(-2.53) 

D4 0.377 
(4.76) 

D 5  0.248 
(4.32) 

a .  080 
(1.61) 
0 03L 

(1.18; 
-0.081 

( - 2 . 4 5 )  

(4 .66)  
0 I 287 

(4.22)  

0.423 

0.318 
(2.77) 
0.089 

(1.67) 
0 012 

(0 .13)  
0.512 

(2 .54)  
0.182 

(1 .44)  

0.432 
(3.52) 

0.131 

0.138 
(1.34)  

0.529 
(2 .73)  

0.229 
(1.85) 

( 2 . 3 9 )  

aThe figures in parentheses are asymptotic t-ratios. 



122 

Table  G . 2 .  Compzrison of SiTIs r e s u l t s ,  with and 7..~it:hout 
cross prices, f o r  New York/  N e w  Jerseya 

Independent r*QrEs 
Variable w i t h o u t  w i t h  

1,QTDF 
without w i t h  

I n t e r c e p t  -1.439 
( -0 .92)  

-18.584 
(-0.93)  

-3.315 
( -0 .42)  

LPRES -0. I48 
( -1.881 

-0 .101  
( - 1 . 2 3 )  

0.558 
(1.79) 

LPRDP -0 .034 
( -1.15 j 

-0.229 
( -2 .04)  

-0.474 
( -2 .83)  

LES 0.960 
(7 .96)  

1.032 
(6.95) 

LDF 0.613 
(2.88)  

0.415 
(1.35) 

LRPCI 

LPQP 2.. 288 
(1 .13)  

1.378 
(0.70)  

LCDD 0.140 
(2 .51)  

0.170 
(2 .88)  

LHDD 0.153 
(1 .36)  

0.197 
(1 .70 )  

0.353 
(0.81)  

0.245 
(0.59) 

D 1  0 " 044 
(0 .55)  

-0.Q04 
( - 0 . 0 4 )  

-1.853 
( -1 .00)  

-0.929 
(-0.51)  

aThe figures in parentheses are asymptotic t - r a t i o s .  
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Table G . 3 .  Comparison of SPX results, with and without 
cross prices, for Mid Atlantica 

Dependent Variable 

Independent LQTES 
Variable without w i t h  

LQTDF 
without with 

Intercept -2.127 
(-1.56)  

-2.464 
- (-1.72) 

-1s. 1791 
(-1.7%) 

-16.773 
(-I .  90) 

LPRES -0.096 
(-1.12)  

-0.097 
( -1 .12)  

-0.164 
( -0 e 55 1 

LPRDF -0.038 
(-0.78)  

-0.337 
( - 3  * 79) 

-0.332 
( -3 .57)  

LES 0.800 
(12.66)  

0.882 
(7.28)  

LDF 0.628 
(6.11) 

0.603 
(5.28)  

LRPC I 0.399 
(2.51) 

0.348 
(2.01)  

1.148 
(2.21)  

1.296 
(2 .26)  

LPOP 1.147 
(1.60)  

1.259 
(1.71)  

0.140 
(2.83)  

LCDD 0.141 
(2.84)  

LHaD 0.025 
(0.16)  

0.014 
(0 .09)  

D 1  0.157 
(3.27) 

D2 -0.133 
(-2 - 59) 

D 3  -0.520 
(-3.04) 

D4 -0.118 
(-1.30)  

0.114 
(1.57) 
-0.092 

(-1.29) 
-0.323 

(-1.07) 
-0.031 

(-0.22) 

-0.157 
(-0 e 88) 

-0.075 
( -0 .74)  

1.715 
(1.16)  
0.508 

(0.71)  

-0.561 

-0.068 

1.944 

0.566 

( -0 .84)  

( 4 . 6 8 )  

(1.29)  

(0 .78)  

aThe figures in parentheses are asymptotic t-ratios. 
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Independent LQTES 
Variable wF tkout w i t h  

LQTDF 
w i t h o u t  w i t h  

Intercept - 3  I 034 

LPRES 

LPlRDP 

LES 

LDF 

LRPCi 

LPBP 

LCDD 

LHFlD 

D 1  

D2 

n3 

D4 

DS 

D6 

D7 

( -3 .35)  

-0.103 
( -1.64) 

0.762 
(15.99) 

0.296 
( 2 "  31)  

0 "  262 
( 5 . 9 4 )  

0.173 
(3 .30)  

0.051 
(1 .04)  
0.190 

(2 .96)  
0 .226  

(5 .19)  
0.059 

(2.56) 
0.137 

0.381 

0 I 095 
(3.05)  

(3 .73)  

(3 .62)  

-2.771 
(-2 .88) 

-0.138 
( -1 .89)  

0.036 
(1 .13)  

0.699 
( 9 . 9 7 )  

0.347 
( 2 . 5 s )  

0.255 
(5.67)  

0.17.5 
(3.33)  

0.040 
(0 .79)  

0.226 
(3 .27)  

0.263 

0.061 
( 2 . 6 4 )  
0.162 

(3.90)  
0.463 

0.117 
(3 .30)  

(5 .02)  

( 3 . 6 % )  

-9.808 -6 * 733 
( -1 .03)  ( -0 .68)  

0.789 
(1 .04)  

-0.671 -0.8133 
( -3 .73)  ( -3 .56)  

0.965 0.965 
(8 .79)  (8 .82)  

0.829 0.427 
(0.68) ( 0 . 3 3 )  

0.441 
(0 .83)  

(0 .12)  
0.043 

0.131 
( 0 . 4 1 )  

0.197 

0.301 
(0 .86)  

0.178 
(0 .59)  

0.748 

0.109 
(0 .41)  

( 0 . 4 1 )  

(0 .84)  

0.285 
(0.52)  

0.276 
(0.65) 
0.519 

0.292 
(0 .61)  
0.321 

(0 .92)  
0.289 

0.560 
(0 .61)  

0 "222 
(0 .79)  

(1 .06)  

(0 .31)  

aThe figures in parentheses are asymptotic t - r a t io s .  
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Table 6.5. Comparison of SLX results, with and without 
cross prices, for Midwesta 

~ ~ ~~ 

Dependent Variable 

Independent LQTES 
Variable without  with 

LQTDF 
Without With 

Intercept 

LPRES 

LPRDF 

LES 

LDF 

LRPCI 

LPOP 

LCDD 

LHDD 

D1 

D2 

D3 

D4 

D5 

-6.826 
(-2.73) 

-0,013 
(-0.21) 

0.664 
(12 -42 j 

0.197 
(2.66) 

0.741 
(2.45) 

0.072 
(3.36) 

0.1[+9 
(2.77) 

-0 370 
(-1.36) 

- O f  044 
(-0.55) 

(-1.68) 
-0.385 

( - 1  -67) 
-0.044 
(-1.03) 

-0.480 

-7.663 8.213 0.867 
(-2.58) (0.07) (0.28) 

(-0.27) (1.70) 

(-0.82) (-5.43) ( -5.75% 

-0.017 0.741 

-0 I/ 021 -0.370 -0.417 

0.737 
(7.08) 

0.914 0.901 
(9.15) (9.14) 

0.151 
(1.62) 

0.896 
(2.52) 

0.071 
(3.25) 

0.150 
(2.78) 

-0.596 
(-1.54) 
-0.125 
(-0.98) 
-0.704 
(-1.78) 
-0.560 
(-1.78) 
-0.079 
(-1.31) 

0.104 
(0.29) 

0.050 
(0.31) 
0.027 
(0.17) 
-0 .034 

0.052 
(0.34) 
0.044 
(0.45) 

( -0 * 22) 

-0.114 
( -0  * 30) 

-0.071 
(-0.41) 

0.008 
(0.05) 
-0.215 

(-1.181 
-0.056 

( - 8 . 3 5 )  
8.023 

( 0 . 2 4 )  

aThe figures in parentheses are asymptotic t-ratios. 



126 

Tab]-e G.6. Cornparisan of SUR resu lLs ,  with and uitkaut 
cross p r i ces ,  f o r  Southwest" 

Dependelat Variable 

Independent LQTES 
Variable  without w i tin 

LQTDF 
without with 

I n t e r c e p t  

LPRES 

LPMF 

LES 

LDP 

LRPCI 

LPOP 

LCDI) 

LIUD 

D 1  

D2 

D 3  

134 

-2  a 899 
( -2 ,543)  

-0.104 
(-1.75)  

0.657 
(9.68) 

0.298 
(1 .67)  

0 ,352 
(4.86)  

0.160 
(1 .72)  

0.250 

0.392 
(2 .35 )  
0.260 

0,754 

(2 .17  j 

(2 .16 )  

(3 .46)  

- 3  * 236 
( - 2 . 7 6 )  

-0.087 
( -1 .09)  

-0,015 
( - 0 . 4 8 )  

0.579 
(8.18)  

0.324 
(1 .73 )  

0.354 
(4.85) 

(1.51) 
0.147 

0 * 228 
( 1 . 6 3 )  
0.338 

(1.61) 
0.221 

0.672 
(2 .36)  

( 1 . 4 3 )  

1.114 3 . 4 4 1  
(0.08) (0.29) 

-4  s 245 
(-3.25) 

-0.294 -0.178 
(-0.87)  ( -8 .57)  

0.808 0.629 
(3 .61)  (2 .97)  

-0.012 
(-0.01) 

0 . 3 7 0  
(0 .31 )  
-0.395 

( - 0 . 2 4 )  
0.258 

(0 .39)  
0.259 

(8 .14)  

0.863 
(0.58) 

(0.59) 
0.640 

-0.613 
(-0.41)  

-0.510 
(-0.79)  

0 1793 
( 0 . 4 7 j  

.--._lp 

aT'ne figures in parentheses are asymptotic t-ratios, 
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Table G . 7 .  Comparison of SUR results, with and without 
cross prices, for Centrala 

Dependent Variable 

Independent LQTES 
Variable without with 

LQTDF 
without with 

Intercept -9.439 
(-1.94) 

-7.870 
(-1.29) 

-21.010 -21.080 
(-3.08) (-3.11) 

LPRES -0.22s 
(-1.37) 

-0.165 
(-0.92) 

-1.383 
(-1.08) 

LPRDF 0.017 
(0.36) 

-0.140 -0.171 
(-0.76) (-0.92) 

LES 0.726 
(9.80) 

0.701 
(6.36) 

0.574 0,631 
(2.96) (3.13) 

LIDF 

LRPC I 

LPOP 1.200 
(1.59) 

1.005 
(1.15) 

LCDD 0.278 
(4.22) 

0.272 
(4.04) 

LHDD 0.205 
(1.94) 

0.207 
(1.80) 

2.774 
(3.60) 

3.038 
(3.78) 

D 1  -0.499 
(-1.15) 

-0.378 
(-0.71) 

0.564 
(1.23) 

0.707 
(1.49) 

D2 -1.030 
(-1.31) 

-0.793 
(-0.81) 

1.219 
(2.96) 

1.410 
(3.18) 

D3 -0.423 
(-1.54) 

-0.344 
(-1.00) 

0.124 
(0.48) 

0.401 
(1.10) 

~ ~ ~-~ ~ - 

aThe figures in parentheses are asymptotic t-ratios. 
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Table G.8. Comparison o f  SUR results, with and without 
cross prices, for- North Centrala 

Dependent Variable 

Independent LQTES 
Variable without. w i t h  

LQTDP 
without  W i t h  

I n t e r c e p t  -3.701 
(-2. .92) 

LPRES -0 060 
( - 0 .  ss) 

LPWF 

LES 0.836 
(13.98) 

LDF 

LRPCI 

LPOP 0.l462 
(3 .36)  

LCDD 

LHDD 0.210 
(2 .12)  

D 1  0.407 
(2 .78 )  

D2 0.419 
(2 .95)  

u3 0.369 
(2.89)  

D4 0.565 
(3.12) 

D5 0.219 
( 3 . 0 2 )  

-3.608 -20.219 -1.5.379 
( - 2 . 7 4 )  ( -3 .21)  (-2.16) 

-0.065 -0.632 
(-0.91) ( - I .  35) 

-0.007 -0.125 -0.223 
( -0 .14)  ( "0 .87 )  ( -1 .52)  

0.849 
(8.71;) 

0.815 0 . 7 3 6  
( 7 . 7 7 )  ( 6 . 4 5 )  

0.445 
(3 .18)  

0.201 
(1.86)  

0.399 
(2 ,451  
0.409 

(2 .67)  
0.359 

(2 .54)  
0.557 

( 2 . 6 0 )  
0.216 

(2 .55)  

2.424 
(3.49)  

-0.305 
( -1 .14)  

0.129 
(0.76) 
-0.020 

(-0.11)  
-0.5014 

( -1 .76)  
0.265 

(1.83)  

2 097 
(2,881 

-0.151 
( -0 .53)  

0.189 
(1.10)  
-0.122 

( -0 .63)  
-0.801 

( -2 .34)  
0.228 

(1 .56)  

 he f igu res  in parentheses are asympt~tic t - ra t ios .  
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Table G.9. Comparison of SP'R results, with and without 
cross prices, for Westa 

Dependent Variable 

Independent LQTES 
Variable without with 

LQTDF 
without with 

Intercept -6.653 
(-5.32) 

-6.953 
(-5.62) 

-72.766 -65.144 
(-1.76) (-1.60) 

LPRES -0.118 
(-2.28) 

-0.121 
(-2.15) 

2.829 
(1.53) 

LPRDF -0.040 
(-1.24) 

-1.407 -2.019 
(-2.44) (-2.65) 

LES 0.672 
(10.60) 

0.742 
(9.68) 

0.665; 0.637 
(3.63) (3.60) 

LDF 

LRPCI 0.821 
(7.47) 

0.805 
(7.26) 

5.654 3.879 
(1.43) (1.05) 

LPOP 0.241 
(2.61) 

0.226 
(2.52) 

LCDD 

LHDD 0.177 
(2.86) 

0.151 
(2.36) 

3.536 3.839 
(1.43) (1.59) 

D1 0.156 
(1.09) 

0.245 
(1.62) 

0.789 0.264 
(0.92) (0.29) 

D2 -0.169 
(-0.82) 

-0.018 
(-0.08) 

-1.930 -1.219 
(-1.43) (-0.85) 

aThe figures in parentheses are asymptotic t-ratios. 
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Table  G . l O .  Comparison Qf SUR resu l t s ,  with and without 
C ~ Q S S  pri  ccs for Northwest" 

Independent LQTES 
V a r  i a b  l e  w i thout. wi th  

LQTUP 
W i t h ( P U t  w i t h  

I n t e r c e p t  -3.179 
( - 1 , 5 8 )  

-4.543 
(-1.88)  

.- 3.9 .54 8 -20.492 
( -2 .37)  ( - 2 .42 1 

LPRES -0.266 
( - 2  r/ 50) 

-0.272 
( - 2 . 5 0 )  

0.200 
(0.64)  

LPRDF -0.082 
(-1.42)  

-0.456 -0.446 
( -3 .93)  ( -3 .78)  

LES 0.644 
( 6 . 2 3 )  

0.637 
(6 .28)  

0.315 0.327 
(1.87) (1 .91)  

LDP 

LRPCI 1.344 1.360 
(2.89)  (2 .89)  

0.968 
(3 .39)  

LPBB 0.692 
(3.253 

LCDD 0.066 
(1.90)  

LIWD 0.287 
( 1 . 4 0 )  

0.188 
(0 .88)  

1.650 1.686 
(2..09) (2 ,111 

D 1  -0.426 
( -2 .25)  

-0.854 
( -2 .41)  

1.303 1.358 
(3 .53)  (3 .55)  

D 2 -0.216 
( -1 .82)  

-0 .530 
( - 2 . 1 2 )  

1 .153 1.149 
(3 .45)  (3 .39 )  

aThe figures i n  parentheses are asymptotic t-ratios. 
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Regression Results with Diummy Variable f o r  Time 
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Table H.1. Comparison of SUR results, with and without 
time dwnmy, for New Englanda 

Dependent Variable 

Independent LQTES 
Variable without with 

LQTDF 
without with 

Intercept 

LPRES 

LPRDF 

LES 

LDF 

LRPCI 

LPOP 

LCDD 

LHDD 

D1 

D2 

D3 

D4 

D5 

DPR 

-2.077 -2.539 -4.538 -3.354 
(-2.11) (-2.33) (-1.13) ( -0.94) 

-0.199 -0.150 
(-5.10) (-2.68) 

-0.418 -1.010 
(-5.74) (-5.65) 

0.774 
(17.54) 

0.355 
(2.89) 

0.177 
(2.45) 

0.070 
(1.41) 
0.026 

(0.92) 
-0.079 
(-2.53) 
0.377 
(4.76) 
0.248 
(4.32) 

0.798 
(16.03) 

0.339 
(2.77) 

0.210 
(2.80) 

0,058 
(1.18) 
0.016 
(0.55) 
-0.076 
(-2.38) 
0.331 
(3.64) 
0.218 

-0.006 
(-0.95) 

(3.33) 

0.699 0.548 
(6.52) (5.20) 

0.920 1.015 
(1.91) (2.30) 

0.318 
(2.77) 
0.089 
(1.67) 
0.012 
(0.13) 
0.512 
(2.54) 
0.182 
(1.44) 

0.392 
(3.68) 
0.102 

-0.046 
(-0.56) 
0.790 
(3.99) 
0.308 
(2.55) 
0.356 
(3.51) 

(2.08) 

aThe figures in parentheses are asymptotic t-ratios. 
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Table 11.2. Comparison of SUR results, with  and without 
time dunimy, f o r  New York/New Jerseya 

Dependent Variable 

Independent LQTES 
Variable wCtPiout with 

LQTDF 
:d i thou t W i t h  

In txrcept  -1.439 -1,481 
(-0.92)  ( -0 .91)  

LPRES -0.148 -0.030 
(-1.88)  ( -0 .15)  

LPRDF 

LES 0.950 
( 7 . 9 6 )  

LDF 

LRPCI 

LPOP 

0.933 
(7.52) 

LCDD 0.140 0.134 
(2.51) (2.20) 

r,mn 0.153 0.164 
(1 .36)  (1 .43)  

D 1  0.044 0.056 
(0.55) (0.68) 

DPR -0.010 
(-0.56)  

-18 584 -13.570 
(-0.93)  ( - 0 .614 1 

-0.229 -0.525 
( -2 .04)  ( -1 .37)  

0.613 
(2.88) 

2.288 
(1 .13)  

0.353 
(0.81) 

-1.853 
( -1 .00)  

0.469 
(1.74)  

2.073 
(1.00)  

0.210 
( 0 . 4 4 )  

-1.561 
( -0 .81)  

0.169 
(0.78) 

____I- Irn 

aThe figures in parentheses are asymptotic t-ratios. 
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Table €4.3. Comparison of SIR results, with and without 
time dwmny, for Mid Atlantica 

Dependent Variable 

Independent LQTES 
Variable without with 

LQn>F 
without with 

Intercept -2.127 -1.630 
(-1.56) (-1.12) 

LPRES -0.096 -0.172 
(-1.12) (-1.36) 

LPRDF 

LES 0.800 
(12.66) 

LDF 

0.751 
(8.48) 

LRPCI 0.399 0.387 
(2.51) (2.42) 

LPOP 

LCDD 0.141 0.147 
(2.84) (2.79) 

LHDD 0.025 0.053 
(0.16) (0.32) 

D1 0.157 
(3.27) 

D2 -0.133 
(-2.59) 

D3 -0.520 
(-3.04) 

D4 -0.118 
(-1.30) 

DPR 

0.191 
(2.91) 
-0.143 
(-2.69) 
-0.617 
(-2.92) 
-0.186 
(-1.52) 
0.014 
(0.84) 

-15.179 -14.507 
(-1.78) (-1.71) 

-0.337 -0.770 
(-3.79) (-2.64) 

0.628 0.536 
(6.11) (6.26) 

1.148 0.918 
(2.21) (1.72) 

1.147 1.301 
(1.60) (1.82) 

-0.157 

-0.075 
(-0.76) 
1.715 
(1.16) 
0.508 
(0.71) 

(-0.88) 
-0.654 

-0.026 
(-0.26) 
2 * 090 
(1.42) 
0.643 

0.310 
(1.54) 

(-1.12) 

(0.91) 

aThe figures in parentheses are asymptotic t-ratios. 



Table H. 4 .  Comparison of SUR resu i t s  with and wi thou t  
t i m e  d m y ,  f o r  South Atlantic” 

- __ -- 1-_.--1.. _.-...- 
Dependeiit Variable 

-.-_I- --II 

Independent  LQTES 1,QTDP 
V a r i a b l e  wi thout  w i t h  without  w i t h  

1--1_- 11___1.^ 

Intereept -3.094 -2.958 -9.808 -6.764 

LPKES 

LPRDF 

LES 

LBF 

LRPCI 

LPOP 

LCDD 

LW)D 

D 1  

D2 

D3 

D4 

D5 

D6 

D7 

DPR 

( -3 .35)  

( - 1 I 6 4 )  
-0.103 

0 762 
(15 .99)  

0.296 
(2 .31)  

0.262 
(5 .94)  

0.1’13 
(3 .30)  

0.051 

0.190 
(2 .96)  

0.226 
(5 .19)  

0.059 
(2 .56)  
0.137 

0.381 
(3,621 
0.095 

(3.05)  

( 1 . 0 4 )  

(3 .73)  

( -3 .15)  

-0.139 
( -1 .59)  

0.740 
(12.90) 

0.299 
(2 .31)  

0.269 
(5 .84)  

0.182 
(3 .31)  

0.049 
(0 .98)  

0.200 
(3 .  O S )  
0.244 

0 . 0 6 4  
(2 .63)  

0.151 
( 3 . 6 3 )  
0.424 

0.103 
(3.11)  

0.008 
(0 .66)  

(4 .76)  

(3 .43)  

( -1 .03)  

.-0.671 
( -3 .73)  

0.965 
(8 .79)  

0.829 
(0 .68)  

0.441 
(0.83)  

0.043 

0.131 
(0 .41)  

0.197 
(0.41)  

0.301 
(0 .86)  

0.178 
(0.59)  
0.748 

(0 .84)  
0.109 

(0 .41 )  

(0 .12)  

( -0 .72)  

-2  % 049 
(-2.98) 

0.929 
(8 .54)  

0.519 
( 0 . 4 3 )  

0.442 
(0.85) 

0.142 
(0 .39)  
0.207 

0.435 

0.473 
(1 .34)  
0.334 

0.982 

0.121 
(0 .47)  

1.120 

(0 .65)  

(0 .91)  

(1 .10)  

(1 .11)  

(2 .  l o )  

“The f i g u r e s  i n  parentheses are asympto t i c  t - r a t i o s .  
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Table H.S. Comparison of SUR results, with and without 
time dummy, €or Midwesta 

Dependent. Variable 

Independent LQTES 
Variable without with 

LQTDF 
without with 

Intercept -6.026 
(-2.73) 

LPRES -0.013 
( - o *  21) 

LPRDF 

LES 0.664 
( 12.42) 

LDF 

LRPC I 0.197 
(2.66) 

LPOP 0.741 
(2.45) 

LCDD 0.072 
(3.36) 

LHDD 0.149 
(2.77) 

D1 -0.370 
(-1.36) 

D2 -0.044 
(-0.55) 

D3 -0.480 

D4 -0.385 
(-1.67) 

D5 -0.044 
(-1.03) 

DPR 

( - 1 . 6 8 )  

-6.762 
(-3.19) 

0.021 
(0.34) 

0.741 
(11.99) 

0.173 
(2.44) 

0.742 
(2.57) 

0.069 
(3.34) 

0.158 
(3.05) 

-0.445 
(-1.71) 
-0.073 

(-0.96) 
-0.551 

-0.437 

-0.054 
(-1.32) 
-0.101 
(-2.26) 

(-2.02) 

(-1.98) 

0.213 5.216 
(0.07) (1.66) 

-0.370 -1.535 
( -5  * 43) (-4.87) 

0.914 0.759 
(9.15) (7.85) 

0.104 -0.232 
(0.29) (-0.68) 

0.050 
( 0 . 3 1 )  
0.027 
(0.17) 
-0.034 
(-0.22) 
0. 052 
(0.34) 
0.044 
(0.45) 

-0.043 
(-0 ‘29) 

-a. 081 
(-0.56) 

-0.084 
(-0.61) 
0.091 

(0.67) 
0.067 
(0.76) 
0.881 

( 3 . 7 4 )  

aThe figures in parentheses are asymptotic t-ratios. 
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Table H . 6 .  Comparison o f  S!JH results, with and without  
time dummy, f o r  Southwesta 

Independent LQTES 
Variable without with 

LQTDF 
w i t h o u t  With 

Illt.t?rCeIpt 

LPRES 

LPRDF 

LES 

LDP 

LRPCI 

LPOP 

LCDD 

1,HDH) 

Ill 

D2 

D3 

D4 

DPR 

-2.899 -3.128 
( -2 .93)  ( -2 .70)  

1. 114 0.752 
(0.08)  (0 .06)  

-0.104 -0.094 
(-1.3.5) ( -1 .19)  

- 0 . 2 9 4  0.588 
( -0 .87)  (0.19) 

0.657 
(9 .58)  

0.670 
(8 .97)  

0.808 0.801 
(3 .61)  (3 .49)  

0.298 0.321 
(1 .67)  (1.68) 

0.352 
(4 .86)  

0.160 
(1 .72)  

0.250 
(2 .17)  
0.392 

0 e 260 
(2 .16)  

0.754 
(3.46)  

(2 .35)  

0.345 
(4 .62)  

0.154 
(1 .62)  

0.239 

0.369 

0.241 
(1.87)  
0.714 

(2 .97)  
-0.005 

(-0.40)  

(2 .00)  

(2 .09)  

-0.012 
(-0.01) 

0.370 
(0 .31)  
.-0.395 

0.258 

0.259 
(0 .14)  

( -0 .24)  

(0.39) 

0.033 
(0 .02)  

0 404 
(0 .33)  
-0 .355  

0.298 
( 0 . 4 4 )  

0.314 

-0.876 

( -0 .21)  

(0 .19)  

(-0.29) 

aThe figures in parentheses are asymptotic t-ratios. 
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Table W.7. Comparison of SCR results, with and without 
time d m y ,  for Centrals 

Dependent Variable 

Independent LQTES 
Variable without with 

LQTaF 
without with 

Intercept 

LPRES 

LPRDF 

LES 

LDF 

LRPCI 

LPOP 

LCDD 

LHDD 

D1 

D2 

D3 

DPR 

-9.439 -9.469 -21.010 -20.31 8 
(- 1.94) (-1.89) ( -3.08) (-2.80) 

-0.225 -0.241 
(-1.37) (-1.42) 

-0.140 -0.484 
(-0.76) (-0.44) 

0.726 
(9.80) 

0.711 
(7.94) 

0.574 0.593 
(2.96) (2.89) 

1.200 
(1.59) 

0.278 
(4.22) 

0.205 
(1.94) 

-0.499 
(-1.15) 

-1.030 
(-1.31) 

-0.423 
(-1.54) 

1.231 
(1.60) 

0.275 
(4.11) 

0.204 
(1.90) 

-0.507 
(-1.15) 

-I. 046 
(-1.30) 

-0 * 429 
(-1.53) 

0.003 
(0.30) 

2.774 
(3.60) 

0.564 
(1.23) 

1.219 
(2.96) 

0.124 
(0.48) 

2.689 
(3.24) 

0.533 
(1.12) 

(2.62) 

0.120 
(0.45) 

0.262 

1.169 

(0.31) 

a"he figures in parentheses are asymptotic t-ratios. 



T a b l e  H . 8 .  Comparison o f  SUR results, with  arid without 
time dummy, f(91: North Central" 

Dependent Variable 

Independent LQWS 
Variable without w i t h  

LQTDF 
without with 

Intercept 

LPRES 

LPWDF 

LES 

LDF 

LRPCI 

LPOP 

LCDD 

LHDD 

D 1  

D 2  

D 3  

D4 

D 5  

UPW 

-3  * 701 -3.693 
( - 2 . 9 2 )  ( -2 .85)  

-20.219 -18 I 624 
( -3.21. ) ( - 2 *  79) 

-0.066 -0.061 
( -0.85) ( -0 .86)  

-0.125 -0.583 
( -0 .97)  ( -0 .91)  

0.836 
(13 a 98)  

0.841 
(12.29)  

0.815 0.803 
( 7 . 7 7 )  (7 .57)  

0.462 0.458 
(3.36) (3.29)  

0.210 
(2 .12)  

0 e 407 
(2 .78)  

0.419 

0.369 
(2 .89)  
0 e 565 

(3 .12)  
0.219 

(3 .02)  

( 2 * 9 5 ) 

0.209 
(2 .09)  

0.406 
(2 .72)  
0.418 

(2 .89)  
0. 367 

(2.83)  
0.565 

( 3 - 0 3 )  
0.220 

(2 .92 )  
-0.001 

( -0 .12)  

2.424 
(3.49) 

-0.305 
( -1 .14)  

0 .129  
( 0 . 7 6 )  
-0.020 

-0.504 
( - 1 . 7 6 )  

0.265 
(1 .83)  

( -0 .11)  

2.269 
(3 .12)  

-0.249 

0.148 
(0,85? 
0.009 

(0.05) 
-9 L1 519 

( -1 .80)  
0.244 

(1.65) 
0.337 

(0.73) 

( -0 .90)  

"The f i g u r e s  i n  parentheses are asymptotic t-ratios. 
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Table H . 9 .  Comparison of SUR results, with and without 
time dummy, for West= 

Dependent Variable 

Independent LQTES 
Var iab le without with 

LQTDF 
w i thou t with 

Intercept -6.653 -6.948 
(-5.32) (-5.52) 

LPRES -0.118 -0.095 
(-2.28) (-1.37) 

LPRBF 

LES 0.672 
(10.60) 

LDF 

0.722 
(8.85) 

LRPCI 0.821 0.823 
(7.47) (7.49) 

LPOP 0.241 0.202 
(2.61) (1.85) 

LCDD 

LHDD 0.177 0.182 
(2.86) (2.94) 

D1 0.156 0.160 
(1.09) (1.07) 

D2 -0.169 -0.168 
(-0.82) (-0.79) 

DPR -0.009 
(-0.88) 

-72.766 -73.480 
(-1.76) (-1.87) 

-1.407 -6.890 
( - 2  44) (-2.80) 

0 665 0.611 
( 3 . 6 3 )  (3.54) 

5.654 6.112 
(1.43) (1.77) 

3.536 3.327 
(1.43) (1.41) 

0.789 0.772 
(0.92) (0.95) 

-1.930 -1.869 
(-1.43) (-1.46) 

4,306 
(2.29) 

aThe figures in parentheses are asymptotic t-ratios. 
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Table M.10. Comparison of SUB results, with and without 
time dummy, for Northwest" 

Independent LQTES 
Variable without with  

LQTDF 
without w i t h  

Intercept 

LPRES 

LPRDF 

LES 

LDF 

LRPCI 

LPOP 

LCDD 

1,HDD 

D 1  

D2 

DPR 

-3.779 -4.421 
(-1.58)  ( -1 .74)  

-19.548 -13.699 
( -2 .37)  (-1.25) 

-0.266 -0.255 
(-2.50)  ( -2 .35)  

-0.456 -0.783 
(-3.93)  (-1.88) 

0.644 
(6 .23)  

0 - 692 
(3 .25)  

0.066 
(1.90)  

0 .287  
(1 .40)  

-0.426 
(-2.25)  

( -1 .82)  
-0.216 

0.577 
(6.09)  

0.909 
(3 .30)  

0.065 
(1 .85)  

0.314 
(1.50)  

-0.501 
( - 2.41 ) 

( -2 .01)  
-0.264 

-0.013 
(-0.86)  

0.315 0.331 
(1 .87)  (1.95) 

1.344 1.219 
(2.8s) (1 .27)  

1.650 1.085 
(2 .09)  (1 .97)  

1.303 1 240 
(3 .53)  ( 3 , 2 7 1  

1.153 1.045 
(3 .4%)  (2.899 

0.225 
(0 .82)  

I -__ 
aThe figures in parentheses are asymptotic t-ratios. 
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Table 1.1. State-level. compounded annual growth rates (1976-1981) 
of real electricity (PRES) an13 istillate fuel (PRDF) prices, 

real per capita income ( 3 P C I )  and population (POP) 

Region & FIPS PRES PmJ? RPC I POP 

New England 
9000 2.24 
23000 3.50 
25000 1.42 
33000 3.24 
44000 2.64 
50000 -2.09 

New YorkjNew Jersey 
34000 0.73 
36005 1.16 

Mid Atlantic 
10000 1.65 
24000 -1.18 
42000 -1.34 
51000 0.60 
54000 -4.35 

South Atlantic 
1000 
12050 
13000 
2 1000 
28000 
37000 
45000 
47000 

3.25 
2.79 
0.03 
2.46 
2.20 

-0.62 
-1.26 
1.97 

Midwest 
17000 0.96 
18000 0.14 
26050 -1.05 
27000 1.17 
39000 0.52 
55000 -0.25 

12.98 
12.54 
12.96 . 
12.37 
13-13 
13-21 

13.17 
13,71 

13 ., 08 
14 40 
12 ,. 74 
13,87 
13.41 

14-05 
13.72 
13.33 
14.12 
14.12 
13.01 
11.33 
14.12 

13.81 
13.63 
14 - 60 
12.83 
13.97 
12.63 

1.88 
-0.22 
1.40 
0.92 
0.10 
0.50 

0.97 
0.51 

-0.33 
-2.17 
0.26 
0.59 
-1.03 

0.28 
1.58 
0.31 
-0.17 

0.40 
-0.06 
-0.33 
-0.15 

-0 25 
-0.40 
-0.30 
1.59 
0.05 
0.94 

0.04 
1.15 
-0.18 
2.65 
0.53 
1.63 

0.19 
-0.59 

0.48 
3.37 
0.03 
1.56 
1.48 

1.39 
3.87 
2.32 
1.40 
1.60 
1.73 
2.27 
1.90 

0.42 
0.70 
0.23 
0.73 
0.20 
0.54 
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Table  1.i. con't. 

Region & FIPS PRES PRDF RPCI POP 

Southwest 
5000 

22000 
35000 
40000 
48000 

Central 
19000 
20000 
29000 
3 1000 

North Central  
8000 

30000 
38000 
46000 
49000 
56000 

West 
4000 
6000 

32000 

Northwest 
16800 
41000 
53000 

1.06 
5.03 
3.13 

-9.21 
3.12 

0.19 
1.55 

-1.89 
-0.67 

0 . 6 4  
-1.09 
0.09 
1.24 
2.73 
2.36 

0.28 
1.04 
0.42 

-3.19 
2.52 
0.56 

14. s9 

10.66 
14 03 
14.52 

R 

12.87 
12.22 
12.22 
12.22 

12.08 
11.95 
13.18 

11.81 
1 1. * 9 I. 

13. sa 

8.36 
7.66 
8.22 

10.98 
10.24 
11.54 

0.65 
2.50 
0.46 
3.08 
2.02 

1.49 
1.68 
0.50 
1.15 

2.01 
0.34 
3.12 
2.41 

-0.26 
2.73 

1.16 
1.09 
0.70 

-0.41 
-0  e 01 
0.47 

1.75 
2.28 
2.69 
2.32 
3.37 

0.33 
0.66 
0.67 
0,38 

2.92 
1.12 
0.55 
0.17 
4.41 
4,80 

4.34 
2.39 
6.71 

3.01 
2.76 
3.23 

a Consumption and price are zero after 1979. 



Table  1 . 2 .  Forecast period values of HDD and CDD, by state 

KDD CDD 

9000 
23000 
25000 
33000 
44000 
50000 

34800 
36000 

10000 
24000 
42080 
51080 
54000 

1000 
12000 
13000 
21000 
28000 
37000 
45000 
47000 

17000 

26000 
27000 
39000 
55000 

18000 

5000 
22000 
35000 
40000 
48000 

19000 
2000Q 
29000 
31000 

61-13 
7670 
6464 
71170 
6092 
7869 

4893 
4939 
6167 

5703 
4682 

3045 
973 

3084 
4764 
2603 
3877 
3078 
4191 

6154 
5982 
6931 
8011 
6156 
741 1 

3293 
1883 
4187 
33’32 
18’31 

29 17 
2387 
4939 
1583 

594 
212 
442 
29 1 
47 1 
260 

766 
659 

1008 
951 
595 

1028 
700 

1890 
3302 
1769 
1133 
2197 
1335 
1796 
1322 

778 
841 
511 
418 
671 
443 

1794 
2680 
993 

2007 
2648 

799 
1471 
1207 
1031 
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Table 1.2.  con't. 

8000 
30800 
38000 
46000 
49000 
56000 

4000 
6000 

32000 

16000 
41000 
53000 

6395 
7312 
8333 
6700 
5891 
7119 

1832 
2224 
3681 

6386 
4'49 13 
5204 

369 
271  
440 

781 
323 

788 

2939 
1052 
1848 

42'7 
222  
199 



Sample SAS Program for the New England Region 





These first €I statements are Job Control Language (JCL) 
specific to the ORNL csmputer  system. 
ments# SAS, as well as the correct i n p u t  data set f o r  the 
region under consideration, :is accessed. 

With these state- 

Statements 1-36 transform t h e  raw da ta  i n  the SAS data 
s e t  (XESDNTLl). That is, a11 variables are Lagged and 
the price and income variables are deflated by the Con- 
sumer Price Index (CP1)-  Additi .onaily,  the lags of the 
dependent variables are created. 
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Statements 37-64 estirraate the  electricity and distillate 
f u e l  conswsption equations in a Seemingly Unrelated 
Regression (S-UR) equation framework. An output data set, 
CEST, i s  created which contains the parmeter estimates-- 
both the Ordinary Least Squares ( O M )  and 3 Stage Least 
Squares ( 3 S % S )  estimates. 

PROC SYSREG OUTES’T-@EST DATA=RESDNTLI; 
EQ 1 : MODEL LQTES= 
LPRES 
LES 
LRPCI 
LHDD 
D 1  -TI5 

EQ2:MBDEL LQTDF= 
9 

LPRDF 
LDF 
LRPC I 
D1-D5 

SYSTEM EQl EQ2; 
LABEL LQTES=LOG 

LPRESzLOG 
LES=ONE 

LRPCP-LOG 
LPOP=LOG 
LCDD=LOG 

LQTDF=LOG 
LPKUF=LOG 

LDF=ONE 

9 

OF ELEcmrcIm- CONSUMPTION 
OF REAL ELECTRICITY PRICE 
YEheR LAG OF LQTES 
OF REAL PER CAPITA INCOME 
OF POPULATION 
OF COOLING DEGREE DAYS 
OF HEATING DEGREE DAYS 
OF DISTILLATE FUEL, CONSUMPTION 
OF REAL DISTILLATE FUEL PRICE 
Y M  LAG OF LQTDF; 

TITLE1 SEEMINGLY UNRELATED REGRESSION EQUATIONS FOR; 
TITLE2 CONSUMPTION OF ELECTRICITY AND DISTILLATE FUEL; 
TITLE3 IN THE NEW ENGLAND REGION; 

Statements  65-83 comprise the first step in creating the 
data set. of pro jec t ed  values of the exogenous variables. 
A data set (GROWTH) containing the annual compounded 
growth rate, f o r  1976-1981, for each state and variable 
is created. These growth rates will be used to calculate 
the projected values of the exogenous variables. 
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***CALCULATE GROWTH RATES FOR FZOGEMOIJS VARIABLES 65 



Statements 84-89 are t.he second step in c r e a t i n g  the data 
s e t  o f  projec ted  c?xogeraous variables. Werep a data set 
is created which conta ins  only 1981 values far all variables. 
This data  s e t  is BASE, 

*** SET UP 1981 BASE Y F M  DATA SET FOR ~ ~ O $ E ~ T ~ O ~ ~  
,'c 

* e  

DATA BASE; SET RESDNTL1; 

SE; BY FIPS Y W ;  

Statements  9 -107 a p p l y  the 1976-1981 growth rates to 
their respective variables  to create a data set, PROJECT, 
of projected values o f  the ~ X Q ~ ~ I - I O U S  variables  for 1982- 
2000. 
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LRPCl=LOG( RPC T ) ; 
OUTPUT; 
E r n ;  
PROC SORT DATA,-PROJECT; BY PIPS YEAR; 
DATA PROJECT; SET PROJECT; 
KEEP E'IPS Y W  LPRES LPRDP LRPCI LEEID DP-D5; 

In stat-ernents 108-122,  2 data s e t  is created for each 
state, according to the FlPS number, which contains 
only two varibles:  PIPS arid Y F M  (=1982-2000). These 
data sets are called YUJi. 

*kWOMPU'L'E PROJECTIONS 
.A 
A .  

DATA Y U R I ;  SET PROJECT; KEEP FlPS YEAH; IF FIPS=9000; 

DATA Y W 2 ;  SET PROJECT; KEEP PIPS YEAR; IF PIPS-23000; 
PROC SORT; BY PIPS; 
DATA Y W 3 ;  SET PROJECT; KEEP PIPS YEAR; IF I7IPS=2S0OO; 
PRCC SORT; BY PIPS; 
DATA YEAM&; SET PROJECT; KEEP FIPS YEAR; IP FIPS=33060; 
PROC SORT; BY FIPS;  
DATA Y M 5 ;  SET PROJECT; KEEP FIPS YEAR; I F  FIPS=44000; 
PROC SORT; AY PIPS; 
DATA YEaR6; SET PROJECT; KEEP FIPS YEAX; IF FIPS=50000; 
PXQC SORT; BY PIPS;  

PRClC SORT; BY PIPS; 

Statements 123-138 create a data set for each state, 
PROJECTi, which contains the PIPS code, YEAR and pro- 
j e c t e d  values of the exogenous variables,  including the 
lags. 

DATA RASE1; SET RESDNTLL; IF YW=1981; 
KEEP FIPS Y E A R  LQTES LQTDP; 
YEBLR=YE4R+ 1 ; 
PISO@ SORT; BY FIPS; 
DATA BASE2; SET BASE1; 
RENmE LQTES=LES LQTDFsLDF; 
PROC SORT; BY FIPS YEAR; 
DATA BASE3; MERGE BASE1 BASE2; BY FIPS YEAR; 
DATA PROJECT; MERGE BASE3 PROJECT; 
BY FTPS YEAR; 
DATA PROJECTI; SET PROJECT; IF PIPS-9000; 
DATA PROJECT2; SET PROJECT; I F  FIPS=23000; 
DlbTA PROSECT3 ; SET PROJECT; IF FIPS=25000; 
DATA PROJECT4; SET PROJECT; IF FIPS=33000; 

DATA PWOJECT6; SET PROJECT; I F  FIPS=50000; 
DATA PROJECTS; SET PROJECT; IF F I P S = ~ ~ O ~ O ;  
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S t a t ~ e n t s  139-148 use the %E% parmeter esti~nintes and 
the prajected ~ X Q ~ ~ ~ O U S  var i ab le s  to project  electri t5t.y 
rand d i s t i l l a t e  fuel cons*mpt.isn, QTES and QTDF, respectively, 
f o r  the f i rs t  state in the region. 

PROG SIHLIN EST=CEST ~ A T A = P ~ ~ J ~ ~ ~ ~  'L"IPE='3SLS9; 

RPCI LEiDD Ill-85; 
LAGGED LES LQTES 1 LDP LQTDDF 1; 
OUTPUT OW-PXQJEGTP B=PES PDF; 

GE YEARB PRQJECTl; 
QTES=EXP( PES ) ; QTDF= 

PROC PRINT; VAR PIPS 
PROC SORT; BY Prps Y 

Statements 149-198 do the same t h ing  as 139-148 for 
the remaining states in the region, 

PROC SIMLIN EST=CEST ~ A T ~ = ~ R O J X ~ T ~  WPE='3SLS'; 
ENROGENOUS LQTES LQTDDF; 
EXOGENOUS LPRES LP P LRPCI IXDD Dl-D5; 
LAGGED LES LQTES 1 LT)F LQTDf 1; 
OUTPUT OUT=PROJECT2 B=PES PDF; 
PROC PRINT; 
DATA PRBJECT2; MERGE YEAR2 PROJECTZ; 

PROC SORT; BY PIPS YEAR; 
PROC PRINT; V U  FIPS QTES QTDF; 
PRQC SIMLIN EST=CEST =PROJECT3 TYPE='3SLSf; 
ENDOGENOUS LQTES LQTDF; 
EXOGENOUS LPRES LPmF LRBCI LrnD D1-335; 
LAGGED LES LQTES 1 BX)F LQTPP 1; 
OUTPIJT OUT=PROJECT3 P-FES PDF; 
PROC PRINT; 
DATA PROJECT3; MERGE Y 
QTES=EXP( PES 1 ; QTDF=FX 
PROC SORT; BY PIPS YEAR; 
PROC PRINT; VAR FIPS YEAR QTES QTE?; 
PROC SIMLIN EST=CEST DATA=PRQJECT4 TYPE=='SSLS'; 
ENDOGENOUS LQTES LQXIF; 
EXOGFBOUS LPRES LPmF LRPCI L 
LAGGEU LES LQTES 1 LDF LQs"PF 1; 
OUTPUT OU'PPROJECT4 P=PES PDF; 
PROC PRINT; 
DATA PROJECT4; MERGE 4 PRQJECTdr; 
QTESZEXP ( PES ) ; QTDF=EXP( PDF 1 5 
PROC SQRT; BY FIPS Y W ;  
PROC PRINT; VAW FIPS Y 
PROC SIMLIN EST=CEST DATA=PRQJECTS TYPE=='XLS'; 

QTES=MP(PES); QTDF=EXP(PDF); 
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ENDOGFJWIJS LQTES LQTDP : 
EXOGENOUS TAPRE'S LPR;T)F T,RPCI LPIUB D1 -D5; 
usem LES LQTES 1 LDP LQTDF i;  
OUTPUT OUT=PIP,QJP.CTS P=PES PDF ; 
PROC PBlNT; 
DATA PROJECT5 ; MERGE Y W 5  PROJECTS ; 
QTES=Fj(P(PES) ; QTDF-EXP(PDF) ; 
PROC SORT; BY FTPS Y W R ;  
PROC PRINT; VAR PIPS YEAH QTES QTDF; 

ENi30GENOUS LQTES LQTBF; 
EXOGENOUS LPRES EPWE LRPCI LHDD Bl-D5; 
TAGGED LES LQTES 1 LDF LQTDP 1; 
OUTFIT OTJT=FROJECT6 P-PES PDF ; 
PROC PRlNT; 
DATA PROJECTS; MERGE YEAR6 PROJBCT6; 
QTES=EXP ( PES 1 ; Q ~ F = = E X P  ( PDF 1 ; 
PROC SORT; BY FIPS YEAR; 
PRCC PRINT; VAR FIPS Y E A 8  QTES QTDP; 

PROC srMLm ESTZCEST DATA- PROJECT^ TYPE=WLS'; 

In statements 199-206, t h e  ind iv idua l  state data  sets 
of pro jec ted  QTES and QTDP are merged i n t o  one da ta  
set, REGION, and t:he regional  t o t a l s  of qTES and QTDF 
art? ca lcu la ted .  

DATA FORECAST; MERGE PROJECT1 PROSECT2 PROJECT3 PROJECT4 
PROJECT5 PROJECTQ; BY FIPS YEAR; 
PROC PRINT; 
DATA REGION; SET FORECAST; 
PROC SORT DATA=REGION; BY YEAR; 
PROC MEANS DATA=REGI.ON SUM; VAR q T E S  QTDF; BY YEAR; 
OUTPUT OUT=REGION SUM=QTES QTDF; 
PROC PRINT DATA-REGION; V U  YEAR QTES QTDP; 
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These l a s t  two card images are JCL which end t he  job .  



1. V. M. Bolinger 
2. J. E. Christian 
3 .  T.  R. Curlee 
4. W. Fulkerson 
5. C. W. Hagan 
6. L .  J. Hill 
7. E.  L. Hillsman 
8. P.  S. Hu 
9.  M. A. Karnitz 
10. J. 0. Kolb 
11. R. Lee 
12. F. C. Maienschein 
13. V. C. Mei 
14.  W. R. Mixon 
15. H. Perez-Blanco 

16. 
17. 
18. 
19. 
20. 
21. 
22. 
23 * 
24 
25 
2 5 .  
27. 

28-29. 
30. 

J. B. Reed , 

c. G. a i z y  
D. T .  Rizy  
s. D. Rose 
T. R .  Sharp 
R .  B. Shebton 
J. P. Stoval1 
D. P. Vogt 
T. J. Wilbanks 
Central Research Library 
Document Reference Section 
Laboratory Records (RC)  
Laboratory Records Department 
ORNL Patent Section 

31. Chuck Forman, Bonneville Power Administration, P. 0. Box 3621, 
Portland, OR 97208 

32. S. Malcolm Gillis, Dean, Graduate School, Duke University, 4875 
Duke Station, Durham, NC 27706 

33 .  David Hake, University of Tennessee Center f o r  Business and 
Economic Research, College of Bus-iness Administration, Knoxville, 
TN 37996-4170 

34.  Fritz R. Kalhammer, Vice President, Electric VQWCX Research 
Institute, PO Box 10412, Palo Alto, CA 94303 

35. Roger E. Kasperson, Professor of Government and Geography, 
Graduate School of Geography, Clark University, Worcester, NA 
01610 

36-38. James L.  Kelley, Office of Environmentah Assessments, Department 
of Energy, Room 4G-036, PE-162, 1000 Independence Street, S.W., 
Washington, DC 20585 

39. Martin Lessen, Consulting Engineer, 12 Country Club Drive, 
Rochester, NY 14618 
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4 0 .  Zdenek Nikodem, Nuclear  arid A l t e r n a t e  Fuels  D i v i s i o n ,  Energy 
In fo rma t ion  Admin i s t r a t ion ,  U.S. DepttrLmerit of Energy, Room BG-- 
057, Forrestal Bui ld ing ,  1000 Independence Avenue, S.W., 
Washington DC 20585 

41. George Treyze,  306 L inco ln  Avenue, h h e r s t ,  HA 01002 

42 .  Edward Williams, U.S. Department oE Energy, 4G-036, PE-16, 1000 
Independence Avenue ii S . W. , Washington DC 20585 

4 3 - 7 2 .  Technica l  Infor ina t ion  Cen te r ,  U.S. Department of Energy, P. 0 .  
Box 621 Oak Ridge, TN 37831 

73. O f f i c e  of the  A s s i s t a n t  Manager f o r  Energy Research  and 
Development, Departrrtent of Energy, Oak Ridge Operations O f f i c e ,  
Oak Ridge,  TN 37831 


