THE DEVELOPMENT AND CRITICAL REVIEW OF ANNUAL STOCK
AND GROSS INVESTMENT DATA FOR RESIDENTIAL
ENERGY-USING CAPITAL

Ralph Braid
June 1978

MIT ENERGY LABORATORY REPORT No. MIT-EL-78-036



ABSTRACT

The purpose of this paper is to develop pooled time-series
cross-sectional stock and gross investment data for residential
energy-using capital by state over the period 1960 to 1974. 1In the
process of doing so, it is necessary to examine theoretical issues and
empirical techniques, and to evaluate the accuracy of data sources
currently available. One section of the paper is devoted to a careful
theoretical and empirical discussion of appliance depreciation rates and
their relationship to average appliance lifetimes. Another discusses
benchmarking techniques and the conditions under which they are liable to
be effective. The remainder of the paper concerns the development and
evaluation of the actual data series. Whereas most of the discussion
focuses on household appliances, the techniques discussed, evaluated, and
utilized should be of wider interest. Similar techniques will allow
construction of accurate gross investment data for household heating

equipment.
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INTRODUCTION AND OVERVIEW

The existing body of residential energy demand models is
characterized by two types of difficulties: dinadequate theoretical
specifications and inadequate data. Inadequacies in the theoretical
specifications of past modeling attempts are discussed in some detail in
Hartman [81, along with suggestions for future modeling attempts. The
purpose of this paper is to introduce some of the data sources currently
available, to assess critically their quality, and to indicate desirable
extensions and improvements.

This paper discusses the appliance stock and gross investment data
developed for the MIT Energy Laboratory study of residential energy
demand. Annual appliance stock data were needed for the short run
analysis of energy demand ([13] and [8]). Annual appliance gross
investment data were needed for the long run analysis of energy demand
([2] and [B] ). Both analyses use pooled time series cross-sectional data
for states over the period 1960 to 1974.

The principal sources of data considered in this paper are as follows.

° Merchandising Week (MW). The statistical issues of this

magazine furnish survey information concerning appliance
saturation rates and sales. In addition, information is

provided about expected appliance 1ifetimes, and appliance
shipments at the national Tevel.

. U.S. Census of Housing. The census provides estimates of
appliance stocks and housing stocks for the census years 1960
and 1970.

° Association of Home Appliance Manufacturers (AHAM)
Gas Appliance Manufacturers' Association (GAMA). These
organizations provide survey information about manufacturers’
shipments of appliances, disaggregated to the state level. The
former covers electric and gas dryers (and washers), while the




6

latter covers gas ranges, gas water heaters, and residential
gas-fired heating equipment.

0 Electric Power Research Institute (EPRI).
Data Resources, Inc. (DRI). DRI developed a wealth of
information in the study it carried out for EPRI [3]. For the
electric appliances, its data base includes census data, MW
survey data aggregated to the state level, and estimated annual
appliance stocks. Furthermore, DRI estimates housing stocks by
state and year, broken down according to heating fuel.

0 Midwest Research Institute (MRI). This organization provides
data on appliance choice at the household level. These data are
not discussed in this paper, but are mentioned because of their
potential importance. The MRI data will be incorporated into
the MIT Energy Laboratory data base.

The above 1list does not cover all potentially valuable data sources, nor
all of the data sources used in the long and short run analyses of
residential energy demand ([2] and[13]). Furthermore, not all data
provided by the listed organizations afe referred to above. Rather, the
list is intended to introduce the sources of data actually used and
discussed in this paper.

Section A is devoted to a careful theoretical and empirical
discussion of appliance depreciation rates and their relationship to
average appliance lifetimes . In section B, the quality of
the EPRI annual stock data for electric appliances is assessed, and
alternative methods are used to generate new annual stock data for both
electric and gas appliances. In section C, annual gross investment data
are developed for both electric and gas appliances. Section D outlines
the benchmarking techniques used in sections B and C, and discusses their
probéble effectiveness. Following the conclusions and references, there
are three appendices. The first examines briefly some of the problems

encountered in trying to construct gross investment data for household
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heating equipment. The second examines the stochastic nature of the
electric appliance gross investment data developed in section C.
FinaT]y, Appendix 3 provides printouts of the series discussed and
developed in this paper.

Whereas most of the discussion focuses on household appliances, the
techniques discussed, evaluated, and utilized should be of wider
interest. The conclusions illustrate this implicitly, as well as

summarize the discussion and results of the paper.
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A. NATIONAL APPLIANCE STOCK DEPRECIATION

The purpose of this section is to estimate national depreciation
rates (more precisely, deterioration rates) for the various electric and
gas appliances. Appliance depreciation rates are of interest for two
reasons.

(i) Appliance stocks Kt are related to gross investment It through

the formula

Kiep = Ig + (1 - 6)Ky (1)
where ¢ is the appliance depreciation rate. One use of this formula
(discussed later in this section) is the construction of accurate yearly
national appliance stocks from census national appliance stocks and
yearly national appliance shipments. A related use of equation (1)
(discussed in section C) is the construction of state appliance gross
investment data from annual state appliance stock data.
(i1) The depreciation rate of an appliance is closely related to its
average lifetime, which in turn affects the annualized capital cost of
owning the appliance.

The raw data for estimating national appliance depreciation rates are
as follows. For each appliance, 1960 and 1970 stocks are found in the
Census of Housing [12]. National shipments are reported by Merchandising

Week [10].

Assuming census stocks (and other annual stocks) are mid-year
estimates, and manufacturer's shipments lag behind retail sales by six

months, the appropriate relationship between stocks and flows, repeated

from above, is



Kegp = I + (1 - 8)Kg (1)
where Kt represents national stocks, It represents national
shipments, and § represents the depreciation rate. Letting O and 10
represent 1960 and 1970, so that K0 and KlO are census stocks, and

K1 through Kg are unobserved intercensus stocks,

K

10 Ig + (1 - 5)K9

Ig + (1 - 8)Ig + (1 - 8)%Kg
and so on until
Kig = Iq + (1 - 8)Ig+ ... + (1 - 8)%1, + (1 - 6)10
10 9 8 0 0

In summation notation,
’ 1
- 9-t 0
kjp= D Ll - &)+ (1- 87K (2)
t=0

Equation (2) is used in estimating appliance depreciation rates.
The appropriate value of § is calculated by estimating the roots of
equation (2). Specifically, a Newton-Raphson algorithm is used to find

the values of x for which
9

g(x) = :E: Itxg't + Kox10 - Kig=0
t=0
where x = 1 - § represents the percentage of the stock surviving from one
year to the next. Remembering that all the I's and K's are positive, it
is easily seen that g(0) < 0, and that g'(x) and g"(x) are both positive
for all x > 0. It immediately follows that g(x) has only one positive
root, which represents the correct value of x =1 -8 . Assuming § > O,

it should 1ie between 0 and 1. Graphically, g(x) has the following shape.
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g(x)

/

i 4

/

As a consequence of its curvature, theSNéwton-Raphson algorithm should
converge directly to the unique positive root of g(x) if 1.0 is chosen as
the initial guess for x.

Estimated results of equation (2) for several appliances are shown in
Table 1. (A11 appliances are electric unless designated as gas.)
Depreciation rates for the electric appliances agree with those
calculated by DRI [3]. Average lifetimes are calculated as reciprocals
of depreciation rates, an identity which holds if exponential
depreciation is assumed (see following discussion). For some appliances,

average life expectancies are Tisted in Merchandising Week [11]. These

are listed in column 5. In some cases, the calculated lifetimes seem
high, in comparison with either intuition or (where available) the MW

figures. Errors in the data might be the reason, but another quite
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Table 1

APPLIANCE DEPRECIATION RATES AND AVERAGE LIFETIMES
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o o >0 [TRCIRS © > > == 4 o+
O + T S Y QO ©r— < - = S unwv —~—
— ~ ™ = © © ~
1 refrigerators .0603 16.6 1.196 63440
2 freezers .0215 46.5 1.836 17900
4 electric ranges .0483 20.7 15 1.576 25760
10 gas ranges .0599 16.7 15 1.145 31244
5 electric water heaters .0433 23.1 1.491 16100
11 gas water heaters .0582 17.2 1.358 34667
8 electric dryers .0130 76.9 14 2.957 18630
12 gas dryers | .0330 30.3 14 2.823 7840
6 washers (auto/semi-auto)i .0632 15.8 11 1.834 37990
7 washers (wringer & ' .1350 7.4 0.406 7110
spinner) E

Data sources for Equation (2): National Shipments It from Merchandising
Week [10]; Census stocks Kgs Kqg from the Census of "Housing [12].
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plausible explanation is explored below.

The identity between average appliance lifetimes and reciprocals of
depreciation rates depends on the assumption of exponential
depreciation. Only under exponential depreciation is there a
well-defined constant depreciation rate § independent of the age
structure of the stock, a feature which makes exponential depreciation
quite convenient and hence often used in both theoretical and empirical
economic work. Under exponential depreciation, the fraction of
appliances (of a given type) installed in year 0 which will still be
operating t years later is

F(t) = 7St
The probability density function for how long a given unit will last

before decaying is

which is a constant, independent of age, as mentioned earlier. Average

appliance lifetime is
- _ -st _
AL = f t f(t) dt = f t(se™")dt = 1/¢
0 0

which is the formula that was used in estimating average lifetimes in
Table 1, column 4.
However, it does not seem completely realistic that the depreciation

rate of an appliance should be independent of its age. Consider two
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dryers, one 2 years old and the other 12 years old, which are both in
good working condition at the beginning of the year. Under exponential
depreciation, the two dryers are equally likely to survive the year in
good working condition. Intuitively, however, it would seem that the
oldér dryer has a greater chance of breaking down during the year.
Furthermore, the relevant depreciation rate is not the percentage chance
an appliance will break down, but rather the percentage chance it will be
retired from service during the year. The older dryer has a smaller
chance of being repaired if it does break down, and a larger chance of
being retired due to obsolescence even it if doesn't break down. Thus
depreciation rates would be expected to increase with the age of an
appliance, not remain constant as predicted by the exponential model of
depreciation.

Before discussing a realistic pattern of stock depreciation, it is
worthwhile mentioning another model of depreciation sometimes used in
economics ( see [6] for examg]el). This is the "one hoss shay"
assumption, according to which all appliances of a given type last the
same number of years before falling apart. The "one hoss shay"
assumption and the exponential depreciation assumption are compared
graphically in Figure 1.

Intuitively, the actual pattern of stock depreciation should be
somewhere between these two, as illustrated in Figure 2.

Algebraically, the function

aT aT

. 1+e _ e +1
F(t) 1 + eq(t-T) 0T + o0t

l4iscussed in section 2 of DRI [31.
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1A: fraction of appliances sfi11 in opefation t years after installation

A A
F(t) F(t)
1.0f F(t) = e %t 1.0
-> >
t t0 t
1B: probability density function of appliance lifetime
A A
f(t) st (t)
f(t) = se
. I\
t to t
1C: depreciation rate as a function of age = : E
A A
8(t) s(t)
§(t) = s
)
-> . »
t t, t

" EXPONENTIAL DEPRECIATION
Figure 1:

" ONE HOSS SHAY" DEPRECIATION
TWO ALTERNATIVE DEPRECIATION PATTERNS



2A:  fraction of appliances still in operation t years after installation

Fe) |

»
t
2B: probability density function of appliance lifetime

A

f(t)

f(t

2C: depreciation rate as a function of age = Flt

A
s(t)

Figure 2: A REALISTIC PORTRAYAL OF APPLIANCE
DEPRECIATION
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might be appropriate to approximate Figure 2A. Note that if © is large

and negative,

so that exponential depreciation results. Also, if x has the positive

value ty and o is large and positive, then

- at
F(t) - 1+e 0 . 1 . 1 for t< t,
l+e 0fort>t

l+e

0

so that "one hoss shay" depreciation results. With finite positive
values of both o and t, the graph of the function looks much as in Figure
2A, intermediate between exponential and "one hoss shay" depreciation.
Consider now an arbitrary pattern of depreciation. F(t) represents
the fraction of appliances still in operation t years after
installation. The probability density function for how long a given unit
will last before decaying is related to F(t) by
f(t) = - F'(t)

The depreciation rate for appliances of age t is given by

s(t) = HY (3)

Average appliance lifetime is

AL = dft £(t) dt = 6[ F(t)dt (4)
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where the second equality follows from integration by parts.1
How does this average appliance lifetime relate to the observed
depreciation rate? To answer this, let g(t) represent gross investment
(the number of appliances installed) t years ago. The current stock

should be
Jf g(t) F(t)dt
0

and the current rate of appliance decay should be

[o2]

D = !g(t) f(t)dt

The appliance depreciation rate currently observed is thus

llet u(t) =t a d '(t) = f(t).
Then u'(t) =1 and v(t) = - F(t).
Hence

[tf(t)d T _[F(t)dt
0

It is necessary only to demonstrate that tF(t) > 0 as t >~ . Making the
c1ear1y allowable assumption that 8(t) has a positive greatest lower
bound S,, it follows that

d

- af ]Og F(t) = ;%%%

= §(t) > 8s all t > 0.
Integrating and then exponentiating shows that
F(t) < exp(y- spt), all t >0

for some constant value of Y. It immediately follows by use of
1'Hopital's rule that tF(t) >0 as t > =.
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]

fg(t) f(t)dt f g(t) F(t) s(t)dt
g-0._0 __0 (5)

X [ 9ty Feegat [ swrw

where the second equality follows from equation (3).
Now let d0 be the depreciation rate observed in the steady state

where g(t) = gy forever into the past. Then

jgf(t 90 ff(t
d 1 1
0 % AL

fgo F(t)dt g, fF(t)dt [ Ao
0

where the Tast equality follows from equation (4). In this steady state

(6)

situation, average appliance lifetime is the reciprocal of the observed
depreciation rate, no matter what the actual pattern of stock
depreciation.

What happens out of steady state? Copying part of equation (5), the

appliance depreciation rate currently observed is

(o]

J,. g(t) F(t) &(t) dt
g0

o0

f g(t) F(t) dt
0

The steady state depreciation rate may be written as

f F(t) o(t) dt
0

wF()
{tdt

do
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by use of equations (3) and (6). Both d and d0 are thus weighted
averages of &(t). Suppose gross investment (and hence the stock of the
appliance) has been increasing over time. Then inclusion of g(t) in the
formula for d will give newer appliances relatively more weight than in
the formula for d,. Assuming the actual pattern of stock depreciation
is as depicted in Figure 2, so that newer appliances have lower
depreciation rates, the observed depreciation rate d will be smaller than
the steady state rate dO' Forming the average appliance lifetime as
the reciprocal of the observed depreciation rate will, therefore,
overstate the actual average appliance Tifetime.

The predictions of the above paragraphs are borne out by Table 1.
For appliances whose ratio of 1970 to 1960 stock is close to unity, the
estimated average lifetimes (column 4) correspond reasonably well with

intuition and/or the Merchandising Week figures. For appliances whose

ratio of 1970 to 1960 stock is high, the estimated average lifetimes seem
too high.

In order to estimate average appliance lifetimes more accurately from
census stock and yearly shipment data, one could perhaps estimate

coefficients o and t for the depreciation formula

1+ ™07

F(t) = :
(t) I—:—-a(f:;j

e

The average lifetime of an appliance would then be given by the integra]1

1+e
AL = dt
0 1+ ea[t'T)

aT

1See equation (4).
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which could be solved by numerical integration. However, estimation of a
and T might not be possible. Since two parameters must be estimated, it
would be necessary to have at least three census years of stock data,
together with national shipment data for all years in between. It is
unlikely that all these data are available (prior to the 1980 census).

Of what value then are the depreciation rates calculated in Table 1?
Certainly they should be used with caution in computing average appliance
lifetimes. For this purpose, educated guesses by people familiar with
the industry may be better, such as the MW estimates. On the other hand,
whenever the formula

Keer = Ip + (1 - )Kg
is used to convert between appliance stocks and gross investment, it is
the actual depreciation rate rather than the steady state depreciation
rate that should be used.

To what extent is the actual depreciation rate d of the preceding
theoretical discussion equivalent to the calculated depreciation rates of
Table 1? Equation (2), which was used to calculate depreciation rates,
implicitly assumes the depreciation rate ¢ is constant over time. Under
the restrictive assumption of exponential depreciation, the actual
depreciation rate is always constant over time, and is always equal to
the steady state depreciation rate dO whose reciprocal is average
appliance lifetime. For a general pattern of depreciation, neither of
these conditions is guaranteed to hold, except under special
circumstances. For example, if gross investment has been increasing or

decreasing at a steady exponential rate forever into the past, then the
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actual depreciation rate will be exactly constant over time.ls2

The best that can be stated confidently is that the appliance
depreciation rates calculated from equation (2) are averages of the
actual appliance depreciation rates over the period 1960 to 1970. Given
this caveat, the depreciation rates calculated in Table 1 are appropriate
for two purposes mentioned in the introduction to this section:(a) the
construction of accurate yearly national appliance stocks (discussed in
the next paragraph), and (b) the construction of yearly state by state
gross investment data from yearly state by state appliance stock data
(discussed in Section C). It should be noted in reference to the latter
that actual appliance depreciation rates may vary among states, since

some states may have relatively steady state numbers of an

I et g(t) = Ae-Yt, Using equation (5), the current depreciation rate
is

J ety at
0

fAe‘YtF(t) dt

0
The depreciation rate T periods hence is

{ ae” (=7 £ty gt

j"fAe’Y (T F(t) dt

0

This is seen equal to the current depreciation rate upon cancellation of
the constant factor eY® from both numerator and denominator.

20n1y if the steady exponential rate is actually zero, however, will
this constant actual depreciation rate equal the steady state
depreciation rate dg whose reciprocal is average appliance lifetime.
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appliance, and others may have rapidly increasing numbers of the
appliance (and hence comparatively lower actual depreciation rates). The
depreciation rates calculated in Table 1 are still the best single set of
depreciation rates to use, since they should be national averages of the
actual state depreciation rates.

Once appliance depreciation rates were estimated, they were used to
calculate yearly national appliance stocks from 1960 to 1974. For each
appliance, the 1960 stock was set equal to the census value, and stocks
in all following years were calculated recursively by the formula

Keap = Iy + (1 - 6)K;
where Kt represents national stocks, It represents national
shipments, and 8 is the estimated depreciation rate. The way § was
calculated ensures that the 1970 stock thus generated should equal the

value given in the census.
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B. TECHNIQUES FOR THE DEVELOPMENT OF APPLIANCE STOCK DATA BY STATE

The development of annual appliance stock data by state has been
necessary for the short-run analysis of energy demand ([13] and [8]).

The EPRI study [3] is one source of annual stock data for the electric
appliances. A different method was used to generate annual stock data
for the gas appliances. Problems with the EPRI data and uncertainties
about the original gas appliance stock data led to construction of yet
another set of annual appliance stock data, this time for both the
electric and gas appliances.

The EPRI stock data for electric appliances (and some of their
problems) are discussed in the first part of this section. The
alternative method of constructing stock data for both electric and gas
appliances is discussed in the second part of this section. Finally, the
comparative merit of the two methods is considered. Discussion of the
original set of gas appliance stock data is postponed to the end of
section C.

The two basic sources of raw data used by DRI in the construction of

the EPRI appliance stock data are Merchandising Week [10] and the Census

of Housing [12]. The census reports state by state appliance stocks for
1960 and 1970. Merchandising Week (MW) surveys electric utility

companies each year and reports the results in its statistical issues.
Usually only some of the utilities in a state reply to the MW survey.
The utilities that do reply make estimates of appliance saturation rates
and appliance sales within their districts. These are printed in

Merchandising Week, along with the number of customers served by each

utility.
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DRI tabulates the survey information for the electric appliances and
includes it in their dataset. Only the saturation rate data are used in
their appliance stock estimates, and that is all that will be discussed
in section B. For each state and year, DRI reports the total number of
customers served by utilities which report saturation rates for a given
appliance. It then computes a statewide saturation rate by taking a
weighted average of the saturation rates of the reporting utilities.

DRI computes a first approximation to the stock of a given appliance
(by state and year) by multiplying the saturation rates computed above
times the values of the housing stock calculated elsewhere in their data
set. This is not the measure of appliance stocks actually used in their
empirical work. Instead, they perform two correction procedures designed
to improve the quality of the estimates. First, for each state, they
benchmark the saturation rates for a given appliance to the 1960 and 1970
census rates.(For a discussion of benchmarking, see section D). They
multiply these benchmarked saturation rates by their housing stock
variable in order to form state appliance stocks. Now, for each year,
the state appliance stocks are all increased or decreased by the same
percentage in order to make their national sum equal to the national

stock of the app]iance.laz

1A1gebraically, if K1 and Ky represent state and national stocks for
a given year, corrected state stocks KC; are formed by

50
KC; = (Ky/ Z KKy -
ie1

2DRI calculates national appliance stocks in an identical manner to
section A of this paper.
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However, the appliance stock estimates thus generated by DRI seem
quite inaccurate for at least some states.l It is not at all unusual
for the estimated state stock of an appliance to decrease by 1/3 or more
from one year to the next, and then jump back up to its first year value
a year or two later (see Table 2 for illustration). There are two

reasons for this, both relating to the Merchandising Week data DRI was

forced to rely on. First, utility companies do not always have accurate
knowledge of appliance saturation rates in their districts. Second, the
utility companies in a state responding to the survey may vary from year
to year (see Table 3 for illustration). For example, suppose that in
years 1 and 3 each of the two large utilities in a state responds to the
survey, but that in year 2 only the utility with the (much) smaller
saturation rate of electric dryers responds. Then the estimated stock of
electric dryers will seem much smaller in year 2 than in either years 1
or 3, even though in reality it was roughly constant. Neither of the
correction factors used by DRI (benchmarking to census saturation rates
and making state stocks sum to national stocks) will correct this problem
of the MW data to any significant extent.?

Since appliance stocks are to be used as right-hand side variables

in the short run analysis of energy demand [13], it seemed worthwhile

IpRI is at least somewhat aware of the inaccuracy of its appliance stock
estimates. In view of the importance of water heating in energy
consumption, DRI uses an alternate method to develop better stock data
for water heaters [31.

2See section D for a discussion of the probable effectiveness of
benchmarking in improving the MW saturation data.



Table 2 Annual

Stocks of

Electric Ranges1
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1960-1974 (Thousands)

STATE 2
60
1 441
2 130
3 73
4 72
5 937
6 179
7 324
8 46
9 876
10 514
11 96
12 169
13 580
14 480
15 24L6
16 191
17 264
18 69
19 108
20 224
21 4715
22 948
23 359
26 120
55 308
26 112
27 159
28 54
29 a4
30 295
31 57
32 843
33 768
3% a5
35 971
36 94
37 4A7
38 1038
19 81
40 361
41 83
42 680
43 424
44 154
45 43
46 449
47 794
48 158
49 475
50 37

1

2States are listed in alphabetical order. See Table 5 fAppendix 3) for a

61

513

listing.

62

551
35
104
88
1133
223
346
45
1011
559
106
177
694
397
280
227
281
88
114
261
540
1026
392
86
364
118
192
10
95
1119
47
1105
314
128
1030
112
507
1142
102
491
93
748
543
171
29
544
a71
167
552
41

From EPRI [4].

63

590
42
114
107
1252
243
367
67
1054
556
169
178
499
541
274
246
399
135
116
290
S44
1015
548

349

64

545
41
125
101
1477
2h5
303
47
1178
579
120
182
508
587
311
261
293
182
111
298
578
1065
472
107
362
72
195
100
101
278
91
1374
985
148
1048
200
542
1150
105
507
1n7
741
588
1R1
50
610
RASG
191
SRQ

68

65

586
42
133
121
1495
294
442
48
1179
635
123
189
559
593
313
2617
311
141
147
312
628
1157
491
157
376
132
203

101
399

1502
1017
138
1136
212
549
1236
115
526
108
686
677
183

639
913
200
594

68

YEAR

66 67
601 599
42 43
143 177
109 144
1A85 1821
318 321
462 482
52 33
1265 132/
684 613
128 132
189 158s
590 705
549 582
333 33>
276 29
228 252
152 154
161 151
335 363
639 696
1200 1257
526 &30
146 151
377 400
137 141
214 218
102 101
1164 129
369 432
92 30
1636 182Y
1670 1099
147 14%3
1162 1240
1R7 1606
573 568
1234 1343
118 124
528 687
111 113
738 9933
726 81U
191 194
49 59
664 637
Q36 959
181 211
630 65/
61 77

68
629

184
129
1674
342
479
58
1378
767
14]
189
745
611
340
293
276
172
162
341
648
1293
Sla
201
438
145
221
102
128
443

1903
1125
155
1322
285
S8¢
1339
125
704
118
9913
860
197

724
993
202
64

65

69
626

195
131
1963
355
504
61
1441
862
144
189
802
632
357
314
529
171
165
651
122
1239
558
215
43S
145
233
101
132
470
95
1140
1124
137
1377
215
602
1424
130
532
117
982
923

76
708
1038
212
626
67

70
614

209
139
2078
372
528

1576
779
152
194
790
654
363
315
450
178
170
380
746

1252
564

237

484
149
247
101
140
486
100
1265
1157
129
16457
231
621
1456
131
532
116
964
960
206
80
770
1064
215
663
52

T1
625

241
160
2789
413
54)
75
166¢
892
157
202
902
673
379
328
434
193
178
390
7
1217
581
258
48n
158
257
85
148
507
100
1283
1189

1468
24
651

1471
135
558
120
936

1006
207

83
818

1054
213
634

59

72
628

282
151
2222
462
553
R1
1831
899
165
201
917
682
406
335
476
213
181
425
803
1246
487
265
516
161
294
165
542
90
980
1209
149
1437
248
651
1452
139
560
106
1024
1027
227
77
R62
1082
224
723
92

73
659

299
177
2491
553
649

1960
R72
170
207
933
703
472
363
504
227
196
446
816

1285
498
292
520
165
209

97
160
539

94

2723

1254
156

1460
365
672

1421
136
593
128

1056

1068
254

80
912

1076
228
741

79

764
671

327
186
2591
565
658
86
2188
1041
180
211
956
T45
478
344
525
193
192
494
823
1331
6356
302
508
176
269

174
1641

2050
1258
158
1487
371
681
1373
153
511
146
1099
1056
265
82
987
1088
357
RO4
63
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. 1
Table 3 Annual Coverage Rates for Electric Ranges” 1960-1974 (percent)
Year
State 60 61 62 63 64 65 66 67 6
22 8 69 70 71 72 73 74
1 74 63 h2 Sh 63 56 n 0 67 61 65 66 61 69 60
2 b 0 7 8 0 0 0 0 30 49 48 . 55 52 23 LR
3 93 93 a3 a2 94y 92 90 70 70 71 72 71 58 58 57
4 73 €6 56 55 49 58 58 57 57 55 6 6 [ 6 6
S 35 89 94 88 87 /8 93 93 g5 94 Sy 95 9y 17 78
[ 37 82 76 70 70 69 61 61 60 270 70 68 09 693 69
7 9 92 94 95 95 70 71 74 95 108 109 108 109 84 83
3 A4 63 63 62 R 69 n 61 70 61 61 59 60 70 36
9 73 73 73 73 72 67 73 73 T4 73 74 75 75 717 76
10 63 62 64 0 64 64 ) Yy 4 ) 4 56 61 4 4
1 32 93 92 I 81 86 94 93 84 94 94 93 94 95 93
12 59 56 57 57 57 56 56 56 56 56 55 55 57 57 58
13 23 23 23 81 75 T4 77 R9 87 38 81 83 82 33 82
14 4S5 37 14 56 56 57 57 42 L2 42 43 43 43 43 42
15 49 51 s 61 34 45 47 52 50 48 45 24 46 21 21
16 69 56 55 55 57 58 58 58 69 61 59 59 60 61 96
17 A1 34 57 24 5S4 54 65 65 £5 32 82 75 55 45 45
13 53 62 63 67 62 61 61 61 62 62 62 62 62 62 63
19 o] 0 0 75 99 91 T4 72 72 9 92 92 9 87 91
2N 56 53 93 47 43 48 u8 48 u3 23 47 48 48 43 48
21 7 G55 92 89 88 . 91 17 &8 &3 g4 32 82 g2 81 81
2 81 87 38 86 86 86 37 87 87 8% 85 85 86 8% 85
23 81 33 56 14 94 76 a3 78 65 71 70 70 71 70 65
24 44 44 45 4 59 62 59 21 3 4 3 i 4 3 3
25 79 64 64 (%5 71 68 69 71 63 67 70 63 64 64 65
5 2 0 2 o] 66 . 66 65 0 63 65 65 64 64 64 o4
27 97 47 46 ué 87 a7 46 42 42 S2 51 51 s3 56 23
23 2 9 2 52 4 43 46 45 45 4s 46 47 47 47 Q
29 59 71 71 70 71 73 71 0 ¢ 70 70 69 &9 83 A
30 95 98 97 97 36 95 I 95 96 96 141 96 96 74 70
31 2 7 ] 51 %3 49 42 45 45 L5 46 L6 47 87 47
32 27 46 26 46 45 47 48 48 49 95 95 96 95 17 3y
33 27 81 21 30 80 80 80 80 80 82 80 81 §0 81 80
34 1 o] 0 3 A 0 2 3 3 3 3 2 2 2 2
35 73 76 75 33 58 89 89 89 86 89 80 80 80 390 80
35 73 72 73 74 30 32 0 32 1 30 31 32 33 1 1
37 134 1cy 197 65 58 57 55 118 106 127 107 103 43 48 u2
38 33 94 G6 94 94 93 R6 93 82 81 82 52 75 66 61
39 23 29 29 29 23 29 29 28 28 28 28 28 23 27 27
40 27 27 27 289 29 29 29 29 30 kb 31 31 32 29 30
41 23 35 36 31 31 31 31 13 56 57 57 35 35 30 30
42 33 45 44 44 44 38 43 26 28 28 28 28 22 20 i9
43 31 77 77 61 117 17 78 75 T4 68 77 77 67 73 49
3% 95 94 95 95 93 93 92 93 93 88 87 89 86 91 85
45 57 49 49 IAl 24 23 72 71 24 24 28 24 73 71 71
4% 17 136 187 105 105 105 105 104 104 104 104 102 103 103 103
47 79 79 72 35 85 83 A5 37 83 86 88 70 84 83 86
48 47 48 4y 44 4 LY 38 uy '3 4y 4y 44 44 44 S
49 79 71 RS 69 69 66 68 70 31 €9 69 69 69 32 32
50 27 24 16 17 20 19 19 32 18 21 18 - 17 3 15 0
1 C
Coverage rates are defined by E%%%-where
Ebg? customers served by all utilities in the state [4]

customgrs served by utilities reporting saturation rates of
electric ranges [4]

2 . .
States are Tisted in alphabetical order. See Table 5 (Appendix 3) for a

listing.
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to construct an alternative data set which would not be subject to such
large random errors, so as to reduce any errors in variables problems in
the estimation. This was done as follows.
The first (and most important) step in constructing the new
appliance stock data uses only state by state census appliance stocks for
1960 and 1970. The saturation rate for a particular appliance in the

state is assumed to satisfy the equation

1
SAT(t) = ——————xr
1 + eﬂ."'Bt

where o and B are chosen so that SAT(1960) and SAT(1970) equal the census
values. This is shown diagramatically in Figure 3. The particular
functional form employed for SAT(t) is identical to that used in logit
probability models (see [5]). Its main advantage is that it combines
smoothness with the property that saturation rates are assured of being

between 0 and 1 for all t.

FIGURE 3: A smooth curve of the form

1
1 + ¥7BL

+ e

is fitted through the census saturation rates.

Py
SAT(t)

1.0

0.0
1960 1970 . t
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The second step involves a slightly better (but more complicated)
method than used by DRI to ensure that the sum of state stocks equals the
national stock of a given appliance, as calculated in section A. Instead
of increasing or decreasing all state stocks by the same percentage for a
given year to ensure they add up to the national stock, they are
increased or decreased by a percentage proportional to (1 - SAT). This
has the advantage that states which already have high saturation rates
are not in danger of being upwardly corrected to have saturation rates
unreasonably close to or even greater than one.

By way of numerical example, suppose the country had only three
states, with the following housing stocks and appliance saturation rates

(before the final correction procedure):

Hy = 100 SAT; = .10
Hy = 200 SAT, = .50
Hy = 100 SAT3 = .90

Suppose the national stock of the appliance KN in the same year has
already been calculated as 220. The DRI correction procedure forms
corrected saturation rates CSAT using the equation1

K

_ (N,
CSAT, = (ZKi)SATi

where Ki are the uncorrected state appliance stocks

Ky = Hy * SAT, .

1Mu1tip1ying each side of this equation by the housing stock Hj
transforms it to the equivalent form KC; = (KNﬁZKi)Ki which was
seen in a previous footnote.
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For the numerical example, the DRI correction procedure works as follows:

State H, SAT. K, CSAT. = (220/200)SAT, CAST, - SAT,
1 100 .100 10 .110 .010
2 200 .500 100 .550 .050
3 100 .900 90 .990 .090

The correction procedure used here works as follows. (The details of how it

works are left to the next paragraph.)

State Hi SATi CSATT CSATi - SATj
1 100 .100 .126 .026
2 200 .500 .574 .074
3 100 .900 .926 .026

In terms of absolute (rather than percentage) changes in saturation
rates, revisions are proportional to SAT using DRI's method, and
proportional to SAT(1 - SAT) using the method here (see the Tast columns
in the above two small tables).

A more precise description of how this second step works is
necessary. For a given appliance and year, let HK and SAT, be the
housing stock and first-round saturation rate for state K. Let B be the

national appliance stock in the same year. Define XK by
SATK )

XK = 1n(1-—_—sm-'-<

The inverse function f is given by

SAT, = -9-Y—- = f(X) .
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Now consider the expression

DM fx+2) -8 .
K

If this expression is zero for z = 0, then the sum of state stocks
already equals the national stock, and there is no need to correct the
first-round saturation rates. Otherwise, we must use the Newton-Raphson
algorithm to find the value of z for which it is zero. Denoting this
value of z by z,, corrected saturation rates are defined by

CSATK = f(XK + zo) .
Assuming that the amount of correction necessary is small (z0 is

small), then

CSATK - SATK = f'(XK)zo .
Since
eX
F1X) = —E—y = F(X)(1 - (X))
(1 + e

it follows that
CSAT, - SAT = F(X)(1 - f(X¢))zg = SATE(1 - SAT,)z.
Thus revisions in the saturation rate are proportional to SAT(1 - SAT) as
long as the revisions are small. Even if the necessary revisions are
large, all of the corrected saturation rates will lie between O and 1.
Which method generates the better appliance stock data? The method
here basically fits a special type of time trend through the census
saturation rates. The DRI method basically benchmarks the incomplete MW
saturation data to the census saturation rates. In both cases, the state

stocks are revised slightly so as to add up to the national stocks year
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by year, a procedure probably carried out better here than by DRI, but
which is probably not a very important correction in either case
(amounting on average to only a few percent).l

The method used here has the disadvantage of relying mainly on just
census data in generating intercensus saturation rates. The method DRI
uses has the disadvantage of relying on the incomplete MW data. Since
appliance stocks are to be used as right hand side variables in the short
run demand specifications, minimizing errors in the data so as to
minimize errors in variables problems in the estimation is an important
goal. The data generated here should never be too far from the truth,
since appliance stocks presumably won't deviate too far from a smooth
trend curve. The data generated by DRI, on the other hand, can be seen
to deviate widely from the truth at least some of the time, for reasons
discussed earlier having to do with inaccuracies and incompleteness in
the MW data. My a priori guess is that the appliance stock data
generated here should be more suitable for use in the short-run modeling
than the DRI data, but that it would be worthwhile to utilize both.

It should be noted that the method used here to generate appliance
stock data for the short-run analysis would not be appropriate for

generating appliance gross investment data for the long-run analysis,

1This correction procedure might even have undesirable results some of
the time. If the data for 49 states were perfectly correct, but for one
state were significantly in error, the correction procedure would
introduce a slight amount of error into the data for the first 49 states,
and improve the data for the last state only by a small amount.
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even if census data existed for gross investment. There are two basic
reasons. First, appliance gross investment would not be expected to
remain close to a smooth trend curve. (The first difference of a series
is not so smooth as the original.) Second, since gross investment is
used as a left hand side variable in the long-run analysis, an attempt
should be made to retain as much of the richness in its variation as

possible.
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C. TECHNIQUES FOR THE DEVELOPMENT OF GROSS INVESTMENT DATA BY STATE

The development of annual appliance gross investment data by state
has been necessary for the long-run analysis of energy demand ([2] and
[8]). Two possible methods of forming electric appliance gross
investment are examined in the first part of this section. Only the
second method generated acceptable data. A similar (but not identical)
method of generating gas appliance gross investment, and an additional
set of electric dryer gross investment, is discussed next. The
construction of the original gas appliance stock data (alluded to in
section B) is discussed at the end of the section.

The first possible method of forming electric appliance gross
investment relies on the formula

Gy = Kiyp - (1 - 8)Kq (7)
where Gi represents annual gross investment, K, represents annual
appliance stocks, and 6 is the estimated national appliance depreciation
rate (from section A). Two possible sets of annual appliance stock data
(both discussed in section B) might be used in equation (7). These are
examined in turn below.

Suppose the EPRI annual stock data for electric appliances are used
in equation (7). The trouble here is that even moderate percentage
random errors in the stock data will cause quite serious errors in the
gross investment data, since annual gross investment is generally a small
percentage of the stock. Given that the EPRI stock data are subject to a
significant degree of random error (see discussion in section B),

unacceptably large inaccuracies would be expected in at least some of the



35
gross investment data. In fact, many of the gross investment figures
turn out to bé negative, whereas by the very definition of gross
investment they should be positive.

Suppose the alternative annual appliance stock data developed in
section B are used in equation (7). This would be inappropriate since
these stock data were derived from only census data and annual national
stocks (in turn derived from census data and annual national shipments).
Any gross investment data generated from these stocks would thus be
devoid of any richness of variation over time in response to changes in
the right-hand side variables at the state level.

The second method of constructing electric appliance gross
investment relies on the appliance sales data in the EPRI data base,

derived as follows. As part of the annual Merchandising Week (MW) survey

mentioned in section B, electric utilities are asked to estimate annual
sales within their districts. Each utility responding to the survey is
listed in MW's statistical issue, along with the number of customers it
serves and its appliance sales estimates. DRI tabulates this information
and includes it in the EPRI data base. For each state and year, it
calculates the total number of customers served by utilities which report
sales for a given appliance, and the total reported sales of the
appliance.

Gross investment is formed here by adjusting reported state sales by
the coverage rate to obtain an estimate of total state sales. In

particular,



36
where

ELCR

customers served by all utilities in the state [4]

CUST

customers served by utilities reporting sales of the
appliance [4]

S = reported state sales of the appliance [4].
The gross investment data thus formed, although probably not terribly
accurate, are judged to be superior to those formed using the first
method.

In using the gross investment data as left-hand side variables in
the long-run demand specifications, it is useful to examine their
stochastic nature. Two sources of inaccuracy exist. First, utility
companies do not know appliance sales exactly. Second, not all utilities
respond to the survey, with coverage varying widely among states and
years. A1l observations where coverage is less than 10% were thrown out
of the sample, including some observations where coverage is actually
zero. Among the remaining observations, those having higher coverage
rates are presumably on the average more accurate. A simple model of
variations in the accuracy of the data is given in Appendix 2. The
results of this model might be used as part of an attempt to correct for
heteroscedasticity.

The raw data for gas appliance and alternate electric dryer gross
investment comes from GAMA [7] for gas ranges and water heaters and from
AHAM [1] for gas and electric dryers. These organizations report annual
manufacturers' shipments to the various states. Coverage is not complete

(especially for the GAMA data) since not all manufacturers report their
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state by state shipments.

In order to form gross investment data, the sum of reported state
shipments was divided by national shipments (from MW) to obtain a
national coverage rate for each year. Reported state shipments were then
divided by national coverage rates to generate the gross investment
data. Potential errors clearly remain. Still, if each manufacturer
ships to a large number of states, actual coverage rates might not vary
much among states, and the errors might not be very bad. The problem is
bound to be much less for dryers (where coverage rates are very close to
one) than for ranges and water heaters (where coverage rates vary from
.55 to .80).

The gas appliance gross investment data described above were used to
generate the original gas appliance stock data (by state) alluded to in
section B. The first step of this process uses the formula

Kerr = K + Ny (8)
where Nt represents annual net investment and Kt represents annual
appliance stocks. The 1960 stock (K1960) is set equal to the census
value, and equation (8) is used recursively to generate stocks from 1961
to 1974. There are two possible methods of forming annual net investment.
In the first method,

Ny = Gy * PNy (9)
where Nt and G are annual net and gross investment (by state) and
PNt is an estimate of the percentage of national sales of the appliance
which are new purchases rather than replacement purchases (from

Merchandising Week [10] ). Equation (8) thus becomes
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Kis1 = K + Gy * PNy (10)
In the second method,

N, = Gy - 6Ky (11)
where & is the national appliance depreciation rate calculated in section
A, so that equation (8) becomes

Kigp = (1= 8)K; + 6. (12)

Each method has the disadvantage of relying on a parameter estimated at
the national level. The first method has the additional disadvantage
that equation (9), and hence equation (10), holds exactly only if all
appliances which deteriorate are actually replaced. It appears that the
second method would be at least slightly preferable for this reason. |
However, this difficulty was not thought of in time, and the first method
was the one actually used.

Before proceeding to the second step, it is interesting to look at
the ratio of the 1970 stocks generated in the first step to the
corresponding census values. The extent to which these ratios cluster
closely to one is a joint test of the accuracy of the gas appliance gross
investment data Gt and the procedure relied on in the first step. The
results are presented in Table 4. It should be noted that the way
national depreciation rates were calculated in section A ensures that the
average of the ratio across states (weighted by 1970 census stocks)
should equal one when the second method is used. The results seem
reasonable. There are two possible reasons for deviation of the ratios
from one; inaccuracies in the gross investment data G, and
inaccuracies or variation among states in the national parameters PNt

and 8. It turns out that for method 1 there is a very strong tendency
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TABLE 4: RATIOS OF FIRST STEP 1970 GAS APPLIANCE STOCKS

TO 1970 CENSUS GAS APPLIANCE STOCKS

Number of states with ratios between

Appliance
.0 .50 .67 .83 1.00 1.20 1.50
.50 .67 .83 1.00 1.20 1.50 2.00
gas ranges
method 1 1 1 0 3 24 20 1
gas water heaters
method 1 1 0 5 15 24 1 2
gas dryers
method 1 0 5 20 17 8 0 0
gas ranges
method 2 0 2 7 14 14 10 3
gas water heaters
method 2 0 1 1 20 20 4 1

gas dryers
method 2 0 1 7 17 21 4 0
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for states with ratios much below (above) one to be those with the
highest (lowest) growth rates for a particular appliance. This is
presumably because in a state where the stock of an appliance is growing
rapidly, a greater fraction of retail sales is for new rather than
replacement investment compared to the national average. Hence, use of
the national figure PN, in equation (10) should Tead to an estimated
1970 state stock that is too low.

The first step gas appliance stock estimates are now benchmarked to
the 1970 census stocks. (For a discussion of benchmarking, see section
D.) For stock estimates derived from gross investment figures (as here),
benchmarking should be quite effective in improving the quality of the
data. The original gas appliance stock data used in the short-run demand
specifications [13] are the benchmarked method 1 first-step estimates
equation (10)). Another (significantly less important) correction
procedure which might have been carried out (but wasn't) would be to
adjust the annual state by state stocks to make them add up to the annual
national gas appliance stocks calculated in section A, using one of the

methods discussed in section B.
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D. BENCHMARKING TECHNIQUES

A short discussion of the benchmarking techniques utilized in
sections B and C is given here.

The basic purpose of benchmarking is the improvement of a yearly raw
data source by the use of census data. For example, let K0 through
K14 represent appliance stocks (or saturation rates) for a state from
1960 to 1974, calculated from a raw data source and assumed to be
imprecise due to inaccuracies or incompleteness in the raw data source.
C0 and Cig are the 1960 and 1970 census stocks of the appliance,
assumed to be reasonably accurate. The object is to obtain corrected
stocks KCy through KCy4 which correspond to the census stocks Cj
and C10 in the census years.

A graphical illustration of how benchmarking works is given in
Figure 4.

Two possible benchmarking techniques are presented algebraically
below. The first method defines corrected stocks as

KC, = (oefb)K,.
o and B, defined so that corrected stocks equal census stocks in the

census years, are equal to

C
0
o =
Ko
C,n C
1 10,70
g = n(g=—/7—) .
10 K10 Ko

The second method defines corrected stocks as

KC, = (@ + vt)K,.

Again, o and y are defined so that the corrected stocks equal census
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Ky KCt f\

—»
t

Figure 4: A Graphical ITlustration of Benchmarking

e original stock estimates Kt
x census stocks CO and C10

o corrected stock estimates KCt



43

stocks in the census years; here they are equal to

o =c0
Ko
I W o
0Ky K

Benchmarking in sections B and C was always carried out using the first
method. In constructing the EPRI data base, DRI used both methods at
various times [3]. Note that if the ratios CO/K0 and ClO/Klo are

not too different from 1.0 (which will be the case if the Kt series has
any accuracy whatsoever) then the benchmarked stocks KCt will be
extremely similar (for all t) using the two different methods. Thus it
makes very little difference which benchmarking method is used.

It should be noted that benchmarking a series of stocks or
saturation rates may or may not significantly improve the accuracy of the
series, depending on how systematic the existing inaccuracies in the
series are over time. This is illustrated algebraically as follows.
Suppose the original stock estimates Kt are related to the actual
stocks Ct by the formula

Kt=(1+a+bt+“t)ct
where a, b, and n, are assumed small to simplify the algebraic
development. Rewriting the last equation, the percentage inaccuracy in

the original stock estimates is given by

t =a+bt+nt.
——
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The systematic poftion is represented by a + bt, and the random portion
by the error termn,. The second benchmarking scheme outlined earlier
defines corrected stocks KCt by
KCp = (o vt)Ki.
To evaluate o and Y, note that

K

= t N
Ct = T¥ R hET m ~(1-a-bt- nt)K

t

where second order terms have been ignored by assumption that a, b, and

n are small. o and Y are thus given by

oc=l(<:—o—1-a-no
0
y .10 Yo, . Mo-To
0 %, K 10
It follows that
KCt = (a +Yt)Kt
"o
~ (1-a-ng- [o+ 20 _07t)(1 + a+ bt + nc,

10 -t

LI 4

[1+n, = nyo(78) - o501,

where second order terms in a, b, and Ny have once again been ignored.

Rewriting the last equation,

KC. - C
£ "0 t 10 - t
—t— = % - moler - )
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Assuming the random error terms N, are independent over time with
expectation zero, the inaccuracy of the benchmarked intercensus stock
estimates is characterized by
KC

2 2
var(—lct—t) =1+ () + (B H 1.7

The inaccuracy of the original stock estimates is similarly characterized

by

K, -C

var(—ic——i) = (at bt)2 + gt
t

n e
Comparing the two variances above, it is seen that benchmarking
eliminates (more generally reduces) systematic inaccuracies in the
original stock estimates, but actually increases random inaccuracies.
The algebraic development in the above paragraph illustrates the
intuitively reasonable statement that benchmarking is more effective in
improving the quality of a yearly raw data series, the more systematic
are the existing inaccuracies in the series over time. Consider now

DRI's benchmarking of the Merchandising Week appliance saturation rates

(discussed in section B). Suppose that in state A one particular utility
always responds to the survey, but none of the others does. Benchmarking
will probably be reasonably helpful for such a state, since the major
reason for inaccuracy in the state saturation rate estimates might be
that saturation rates in the part of the state serviced by the reporting
utility are always high or low compared to other parts of the state.
Suppose that in state B each of three utilities reports some of the time,

and that they all have significantly different saturation rates for a
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particular appliance. Then inaccuracies in the state saturation rate
will be random over time (depending on which utilities report in a given
year) and a simple benchmarking scheme might not improve the data very

much.
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Conclusions
In section A, national depreciation rates are estimated for the
various electric and gas appliances. Appliance depreciation rates are of
interest for two reasons. First, appliance stocks Kt are related to

appliance gross investment It through the formula
Kt+1= Ii + (1 -8)K;. (1)
Second, the depreciation rate of an appliance is closely related to its
average lifetime, which in turn affects the annualized capital cost of
owning the appliance. Appliance depreciation rates are calculated by
solving the equation
9
Kip= = L(1-6)"F+ (1-9%%, (2)
t=0
for &, where Ky and K; are census stocks, and I, represents
national shipments for the years in between. A careful theoretical
discussion follows the empricial results, concerning the relationship
between calculated depreciation rates and average appliance lifetimes.
It is shown that the reciprocal of the calculated depreciation rate
should equal the average appliance lifetime, if either the actual
depreciation pattern is exponential (geometric decay), or in the steady
state situation that the gross investment and stock of the appliance are
constant over time. For an appliance with a realistic depreciation
pattern, and whose numbers are increasing over time, the reciprocal of
the calculated depreciation rate will exceed the actual average appliance
1ifetime. National depreciation rates calculated from equation (2) are

thus of questionable value in computing average appliance Tifetimes.
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On the other hand, they are quite appropriate for use in equation (1) to
convert between stocks and gross investment, and are used for this
purpose in sections B and C. Finally, at the end of section A, equation
(1) is used to calculate accurate annual national appliance stocks.
In section B, annual appliance stock data by state are discussed and
developed. DRI [3] generates data for the electric appliances by

benchmarking the Merchandising Week saturation rate survey data to census

saturation rates. Two sets of data are generated in this study. One set
of gas appliance stock data, discussed in section C, is derived from gas
appliance gross investment data by use of equation (1). An alternate set
of data for both electric and gas appliances is generated by fitting a
special type of time trend through census saturation rates. Correction
procedures to ensure state stocks sum to national stocks are employed in
both the DRI data and the alternate data here. The correction procedure
here is better (although more complicated) that that used by DRI, but in
neither case is it judged to be of primary importance. A1l three sets of
stock data are judged suitable for use, but differ widely in their
undesirable aspects. The DRI data have the advantage of being formed in
a direct manner, but the accompanying disadvantage of containing some
relatively large random errors due to incompleteness in the raw data
source. The alternate set of data here should be devoid of large random
errors at the expense of being formed indirectly through a type of
trending procedure. There is no definite reason to prefer one set of
data to the other. However, since appliance stocks are to be used as

right-hand side variables in the short-run demand specifications,
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minimizing erros in variables problems in the estimation might favor the
latter set of data.

In section C, annual appliance gross investment data by state are
discussed and developed. The first method considered, which does not
generate acceptable data, forms gross investment from stock data by use
of equation (1). The trouble is that even moderate percentage random
errors in the stock data will cause quite serious errors in the gross
investment data. Also, if the stock data are derived by a trending
procedure so as not to have significant random error, the gross
investment data will be devoid of the richness of variation that would be
expected and ought to be retained for their use as Ieft-hand side
variables. As a general rule, it is better to generate gross investment
data directly. Data for the electric appliances are derived from

Merchandising Week sales survey data tabulated by DRI [3]. Data for gas

appliances and an additional set for electric dryers are derived from
manufacturers' shipments data compiled by AHAM [1] and GAMA [7]. These
sets of data are judged acceptable for use, their accuracy limited
primarily by the coverage rates of the raw data sources.

Section D gives a brief description of the benchmarking techniques
utilized in sections B and C. An algebraic argument illustrates the
proposition that benchmarking is more effective in improving the quality
of a raw data series, the more systematic are the existing inaccuracies
in the series over time. The probable effectiveness of DRI's

benchmarking the Merchandising Week appliance saturation rates is then

discussed.
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APPENDIX 1

No acceptable set of gross investment data for household heating
equipment has yet been developed. The main reason is that the data
collection efforts were concluded before we had a clear idea of exactly
what raw data should be obtained. The following discussion outlines some
of the problems encountered in trying to construct gross investment data
for household heating equipment, and some of the possible solutions.

Many parallels should be noticed with the earlier discussion of appliance
data (Sections A through C).

The calculation of national depreciation rates for household heating
equipment has not yet proved possible. To construct a national
depreciation rate, it is necessary to have census stock data for 1960 and
1970, and national shipments data for the years in between. Both exist,

but the categories do not necessarily correspond. The Census of Housing

[12] breaks down household heating equipment in two ways, by heating fuel
and by method of heat distribution (steam or hot water, warm air furnace,
etc.). The Hydronics Institute and Current Industrial Reports1 list
annual national shipments for some finely divided sub-categories (for
example, oil-fired forced air furnaces). Not all sub-categories are
covered, however, and it is not obvious that they may be aggregated to
obtain the categories in the census.

Annual stocks (by state) of household heating equipment by heating
fuel are estimated by DRI[ 3] and included in the EPRI data base[ 41

1Bureau of the Census, "Selected Heating and Cooking Equipment,"
Current Industrial Reports, Series MA-34N.
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Electrically-heated houses and gas-heated houses are estimated directly,
while oil-heated houses and houses heated with other fuels are generated
from the residual (total minus electricity minus gas). The data for
electrically-heated houses and gas-heated houses seem much superior to
the EPRI appliancé stock data discussed in Section B. The data for
oil-heated houses and houses heated with other fuels are probably
somewhat weaker, since they are estimated from a residual.

One way to generate gross invesfment data by state for household
heating equipment might be to follow the first procedure discussed in
Section C. Namely, let

Gy = Kt+l - (1 - cS)Kt
where Gt represents annual gross investment, Kt represents annual
stocks, and § is the depreciation rate. & would ideally be estimated
using equation (2) of Section A, but (as just mentioned) this has not yet
been possible. Alternatively, a depreciation rate might be assumed. The
results should not be as bad here as in Section C, since the EPRI
household heating equipment stocks have less random error than the EPRI
appliance stocks. Still, even a moderate degree of random error in the
stock data would be expected to manifest itself seriously in the gross
investment data. In fact, if a depreciation rate of 4% is assumed for
each fue]l, the gross investment figures turn out to be virtually

all positive for total houses, electrically-heated houses, and gas-

1Four percent seems somewhat high for a steady state depreciation rate
_for household heating equipment (I think). However, for a fuel such as
0oil, whose share is declining over time, the actual depreciation rate
might very well be above 4% (see discussion in Section A).
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heated houses, but many turn out to be negative for oil-heated houses.
The presence of negative gross investment figures in addition to the use
of an arbitrary depreciation rate make this set of data unacceptable.

'The ideal way to generate gross investment data for household
heating equipment would be to do it directly, using one of the methods in
Section C which generated the appliance gross investment data in Tables
25-34. This would mean using estimated annual sales or manufacturers'
shipments data by state. Manufacturers' shipments data by state are
available for gas-fired household heating equipment from GAMA [ 7]. Sales
or shipments data for electric and o0il household heating equipment, which

I am currently unaware of at the state level, might very well also exist.
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APPENDIX 2
The following model examines the stochastic nature of the
e1ectr1‘c1 appliance gross investment data generated in section C.

In order to compare the accuracy of different observations
characterized by different reporting rates, it is necessary to make a
number of simplifying assumptions, which although somewhat unrealistic
hopefully capture some of the essence of the problem. Suppose all
utilities are of the same size, which is assumed sufficiently small that
there are many in each state. Appliance sales for utility i in a given
state have a true value of u + ny» where n. is a random variable, but

i is a random error

term indicating the utility does not know sales in its region with

the utility reports a value u + ny + €5, where ¢

certainty. Suppose M utilities report to the MW survey out of a total

possible N. Total reported sales will be

M M
D I R S R LD DD D
)

i=1 i=1
Dividing reported sales (S) by the coverage rate (M/N) yields estimated

state gross investment (G)

M

M
_ N N
G=Ni+p Z”i+ﬂ Z ey

i=1 i=1

Actual gross investment is given by

1Unfortunate]y, gas appliance data are not as easily characterized.



N N
G0=E(“+n1‘)=N“+E“1"
i=1 i=1

The difference is

M M N
- N _ N _
G'GO'Z‘M Ln; + ZW‘H‘ Z”i'
i=1 i i
Assuming independence of all random terms, the variance of this is

- 2
02=E[(G-Go)2] =M@ - D% Mgy o2 +(N-M)Gi

=N ﬁa -1) ci + H (Ii]

and rearranging terms slightly shows that

9 2

ag

_ wnIN €
_ii = [ + _c_%) -1] (13)

Some assumption must be made about 0%/"%. For example,

suppose the ratio is one. Then equation (13) becomes

2
o= _ N[ 2 _ }
2 CR
o
n
where CR = M/N is the coverage ratio. The N outside the brackets has the

obvious significance that gross investment estimates have higher variance

for larger states (coverage rates equal).1 The term inside the

I1¢ expressed in terms of gross investment per capita, the N would be
replaced by 1/N, since

var (G - Go)/N =—;2var(G - &) -
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brackets shows how the variance depends on the coverage rate. For a
coverage rate of 1/4, it is about four times as large as for a coverage

rate of 3/4.
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APPENDIX .3: THE DATA BASE

This section provides printouts of those series discussed or
developed in sections B and C that were considered appropriate for
utilization in the short-run analysis of energy demand ([13] and [8]), or
the long-run analysis of energy demand ([ 2 ]and[8]). These printouts
are designed to be easily readable; hence in many cases the figures in
the actual data base were rounded off. In each table, states are
numbered in alphabetical order, a listing of which is provided in Table
5. The data are presented here in the same order as discussed in the
text, as follows:

Tables 6 to 13 - annual electric appliance stock data from EPRI [ 4]

Table 14 - housing stock data from EPRI [ 4]

Tables 15 to 24 - alternate annual stock data for both electric and
gas appliances, derived from census [12]

Tables 25 to 30 - annual electric apg]iance gross investment and
coverage rates, derived from EPRI [4

Tables 31 to 34 - annual gas appliance and alternate electric dryer
gross investment, derived from GAMA[ 7] and AHAM [ 1]

Tables 35 to 37 - original annual gas appliance stock data, derived
from GAMA [7] and AHAM [1].

Each group of series and the data sources used to derive it are outlined
in more detail immediately before the series are listed. For the most

complete discussion of the series, however, refer back to sections B and

C.
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TABLE 5: AN ALPHABETICAL LISTING OF THE STATES

LooNSOTTPAWNR

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
I11inois

-Indiana

Towa

Kansas
Kentucky
Louisiana
Maine
Maryland and the District of Columbia
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio

Ok Tahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
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TABLES 6-13:  EPRI ANNUAL STOCK DATA FOR THE ELECTRIC APPLIANCES

These series come directly from the EPRI data base [4]. The two

basic sources of raw data used in their construction are Merchandising

Week [10] and the U.S. Census of Housing [12].

See section B for further discussion.

TABLE 14: EPRI ANNUAL HOUSING STOCK DATA

This series comes directly from the EPRI data base[ 4]. It is used
throughout the paper to convert between appliance stocks and appliance

saturation rates.



TABLE 6
STATE
6n
1 918
2 59
3 387
4 540
S 823R8
6 551
7 774
8 134
9 1659
10 1109
11 157
12 201
13 3132
14 1430
15 861
16 695
17 879
18 929
19 790
20 1153
21 1581
22 2331
23 1016
24 'S83
25 1410
26 203
217 446
28 95
29 186
30 1849
21 252
32 5371
I3 1244
34 178
35 2945
36 767
37 581
38 3437
39 267
40 678
41 199
42 1035
43 2?2939
44 251
45 114
46 1113
47 942
48 €40
49 1176
50 103

61

1059
59
410
665
5371
583
793
138
1718
1135
161
206
3213
1507
932
767
907
954
299
1217
1621
23567
1059
607
1534
187
475
103
188
1848
273
5439
1417
189
3084
781
570
3481
268
657
209
1057
3142
253
117
1156
986
S48
1308
120

STOCK

62

1060
62
427
697
Su74
506
f02
139
1790
1138
165
207
3283
1506
913
765
363
952
299
1243
1531
2280
1059
515
1330
210
494
113
150
1q22
782
5456
1428
162
3106
775
604
3494
262
560
205
1076
3221
268
117
1196
intlo
353
1310
111

60

OF REFRTGERATORS (THOUSANDS)

63

1060
58
448
716
57139
634
827
145
1852
1193
163
191
3350
1548
933
772
1023
987
299
1271
1680
2419
1076
613
1528
186
477
138
208
1965
303
5343
1438
189
3153
789
6725
351¢
271
6R7
211
1106
3342
276
118
1230
1033
548
1318
112

64

1053
70
462
713
S9AR
638
840
147
1917
1214
174
21l
3393
1561
331
174
9R9
1019
291
1333
16R2
24561
1055
640
15%1
185
476
148
2ng
2033
310
56R5
1473
197
31R7
819
638
3534
2R0
678
an7
1124
3313
279
170
1262
1033
S44
1333
112

65

1048
70
470
670
5155
644
860
151
1984
1269
180
211
3428
1581
921
769
1009
918
299
1374
1698
2521
1082
654
1576
226
48]
148
210
2084
309
5729
1488
198
3237
833
651
3612
283
711
207
1138
3429
284
122
1292
1046
542
1349
111

66

1060
69
483
698
6432
652
876
158
2043
1266
185
213
3492
1610
913
762
1035
1053
303
1388
1712
2575
1111

653 .

1585
226
490
148
214

2135

5788

YEAR

67

1070
59
504
633
6539
651)
895
151
2120
13417
189
215
3519
1620
912
751
1051
1055
304
1410
1737
2609
1128
672
1583
222
483
152
21y
2174
297

‘5856

1528
185
3231
84
A65
3716
258
732
206
1131
3511
230
128
1347
10384
559
13406
109

68

1078
T4
518
698
6636
677
309
165
2199
1394
194
2lr
3550
1643
922
757
1069
1087
305
1432
1775
2655
1151
632
1592
223
ales
156
225
2228
299
5937
1563
193
3320
833
683
3735
292
147
206
1214
3554
293
13}
1375
1113
S62
136)
105

69

1097
7R
542
702
6707
690
931
166
2284
1419
207
220
3594
1653
916
753
1079
1095
305
1468
178R
2696
1154
634
1587
217
478
160
228
2222
300
5995
1542
193
3351
849
698
3770
7297
751
206
1233
3553
296
133
1409
1139
561
1348
103

70

1074
83
566
639
6797
713
952
169
2395
1422
209
226
3621
1664
923
750
1021
1103
312
1481
1804
2731
1181
661
1588
226
491
166
232
2257
305
6026
1559
188
3379
896
714
3786
300
766
207
1256
3525
304
136
1432
1161
565
1357
108

n

1078
85
613
65%
6940
T4r
969
173
2526
1450
215
235
3629
1682
928
754
1079
1129
318
1515
1823
2782
1197
71%
1603
232
502
173
244
2341
315
6008
1601
194
3409
927
747
3837
303
78R
211
1305
3720
313
137
1490
1163
568
1346
111

72

1093
87
667
713
7122
802
985
176
2662
1468
224
244
3484
1693
923
753
1111
1152
325
1562
1854
2836
1203
745
1612
237
483
183
250
2387
328
6095
1613
198
3467
937
771
3877
307
785

1332
3791
326
139
1533
1183
582
1419
112

73

1137
94
723
721
7274
851
1006
181
2857
1513
232
254
3740
1717

24648

6169
1656
201l
3511
986
ROG
3930
309
803
215
1378
3932
343
143
1588
1212
590
1435
111

764
1139

6144
1573
204
3548
1001
RZ23
3976
311
8l3
205
1424
3955
356
146
1631
1723
593
1445
121



TABLE

STATE

VE~NO R H WN—

7

S47
142
189
527

130
74
217
639
65
24
202
249
86
326
36

STOCK

0F HOME FREEZERS

63

242
28
101
206
1006
216
131
37
226
364

95
4o4
437
327
158
192
338

48
146
128
493
379
135

437

64

239
27
107
230
1103
202
141
58
248
396
36
102
308
411
375
1656
200
378
39
189
146
532
510
176

174

751

183
106
280
910

94

42
281
338
129
406

67

67

(THOUSANDS)
YEAR
66 67 68
273 302 329
26 2b 27
115 106 114
176 219 228
1209 1270 1310
214 235 257
187 191 168
57 48 61
260 276 268
668 603 645
39 42 37
95 37 104
704 791 824
464 6715 5S08
370 374 354
214 2l 23p
213 232 239
406 435 449
81 80 81
243 277 293
175 189 197
686 709 718
S04 549 53}
200 193 349
393 410 448
111 112 113
193 138 201
49 47 49
42 43 46
388 310 43s
73 75 92
1123 1178 1368
GS11 6546 601
98 - 106 100
847 879 935
227 221 276
370 4l4 272
737 792 838
12 20 27
204 215 239
116 108 101
315 357 408
967 999 1147
100 102 1ls
60 73 92
292 2952 328
365 40l 425
139 153 157
453 430 6554
B2 55 58

323
28
122
236
1506
240
188
49
295
699

443
1145
115

422
480
152
476

57

70

428
34
130

1424

1149

419
483
158
541

53

71

498
40
144
25%
1481
296
22?
5n
508
748
S0
125
1051
541
405
280
287
456

379
253
862
518
330
504
128
228
45
70
478
109
995
623
118
1011
286
350
909
34
287
112
509
1204
16R
47
396
537
169
559

S22

72

414
36
145
1RA
1504
329
239
50
549
755

130
948
605
421
286
310
481

403
317
894
473
352
527
133
245

48

51

459
109
953
667
137
1033
292
480
914
38
295
101
512
1333
175
116
358
515
172
590
82

73

469
47
144
220
1565
390
378
h6
592
R31
52
135
1000
629
451

550
174
593

46

74

502
56
169
233
1607
428
383
T4
642
1667

140
1048
565
453
302
489
sl2

460
419
1036
564
389
567
157
305
Sk
57
468
133
1594
718
150
1089
466
598
817

362
184
590
1289
190
125
485
564
177
623
80
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TABLE 8 STOCK OF ROOM AIR CONDITIONERS (THOUSANDS)
STATE _ YEAR
60 61 52 63 64 65 66 67 68 69 70 71 72 73 74

171 208 218 277 268 @296 303 3% 405 314 513 587 511 539 §52
0 0 0 0 0 0 0 0 0 0 0 0 0
51 58 65 75 79 88 78 12 88 93 96 108 128 117 103
P4 101 132 155 1R7 121 118 218 175 198 280 299 249 277 282
49 &22 582 923 10nB 977 1424 1556 1656 1061 1331 1600 1460 1553 1593
76 20 75 79 ap 71 82 3¢ 141 68 92 108 147 264 194
57 70 55 69 a9 113 138 164 160 258 310 331 367 612 5620
25 31 33 40 43 45 53 52 64 81 86 90 102 96 102
336 3R4 472 4R3 682 7122 836 8l4 981 1011 1287 1385 1479 1534 1719
150 173 173 187 239 397 533 617 708 868 550 617 640 878 973
11 2 1 2 2 2 5 7 9 21 24 29 32 34 34 38
12 12 16 18 15 17 11 13 16 19 24 27 32 49 48 Y.
13 472 S17 s02 632 R38R 915 1060 1321 1265 1379 1561 1667 16A0 1792 1805
14 128 149 161 236 218 247 266 251 394 433 473 532 550 585 548
15 194 113 124 168 187 171 227 243 257 292 297 343 352 329 329
16 218 256 286 264 294 307 323 337 344 359 383 395 397 386 336

—
QOB DWN -~

17 84 79 80 110 161 172 222 244 260 253 343 360 371 403 417
18 267 320 433 408 500 507 553 6l 676 622 673 705 732 790 682
19 3 S 6 5 5 15 15 13 11 11 9 8 9 12 14
20 91 89 133 149 151 176 201 232 359 258 429 460 489 520 568
21 35 98 116 140 122 127 168 194 258 342 402 44a 491 559 601

22 123 145 147 138 172 223 287 318 395 432 514 522 498 533 617
23 61 B4 92 g7 75 156 166 237 314 322 331 356 423 431 447
24 111 92 100 102 171 192 260 258 259 301 339 460 506 578 619
25 264 332 1351 403 335 354 412 457 522 558 627 679 714 735 720

26 7 6 7 18 23 32 30 25 21 19 17 24 32 33 37
27 98 117 134 134 147 118 169 189 193 192 201 215 229 241 243
>8 6 6 6 18 18 18 23 22 24 25 26 73 83 ]8 90
29 6 6 7 7 7 10 23 21 19 20 25 52 54 69 73
30 348 1355 1389 465 606 603 761 856 906 1210 1305 1378 868 928 925
31 17 23 65 ]3 Q3 92 89 78 40 48 66 59 62 73 74

32 682 770 B8T7 675 954 898 1014 862 1277 1725 2343 2683 1992 1271 1127
33 118 160 185 205 249 247 284 286 345 477 488 562 608 600 596
34 . 3 7 7 7 7 20 22 21 27 22 20 4 39 39 50
as 216 237 266 337 398 419 490 453 608 751 791 847 952 972 939
36 267 280 287 367 341 336 328 4%l 318 468 488 534 544 415 421
37 21 41 52 68 RS 89 88 80 55 53 61 65 70 128 148
38 393 458 S531 S57 487 466 628 757 1022 1166 1308 1384 1265 1394 16430

39 13 24 18 19 20 24 27 27 34 47 50 51 65 74 82
40 83 96 119 132 140 157 180 207 274 287 305 302 305 307 318
4) 14 20 32 33 43 45 51 47 48 47 52 5« 65 52 76

42 256 317 344 435 472 561 513 452 554 678 705 75”8 B42 920 993
43 1055 1215 1338 1305 1147 1380 1413 145Y 1585 1818 2051 2087 2047 2122 2058
44 17 16 27 25 29 417 44 34 39 55 52 50 59 69 75
45 2 3 4 3 3 2 2 1 6 8 6 ] 7 8 8
46 149 166 182 227 230 232 233 25+ 339 535 535 597 520 G538 553
47 30 27 32 50 33 33 40 51 60 75 19 89 84 108 108
48 34 33 32 45 143 151 89 10¢ 89 97 105 121 123 125 126
49 62 T4 69 77 94 116 146 154 180 271 283 307 397 346 376
50 4 5 5 6 5 5 5 3 4 4 9 S 10 10 10
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[ABLF 9 STICK OF ELFCTRIC RANGES (THOUSANDS)

STATE YEAR
60 61 62 63 64 65 66 67 68 69 70 71 T2 73 74

441 513 551 590 545 586 601 599 629 626 614 625 628 659 671
30 33 35 42 41 42 42 43 47 45 48 54 55 67 68
73 77 104 114 125 133 143 177 184 195 209 241 282 2909 327
72 79 88 107 101 121 109 1%4 129 131 139 160 151 177 186

937 1131 1133 1252 1477 1495 1685 1821 1874 1963 2078 2789 2222 2491 2591

179 194 223 243 265 294 318 321 342 355 372 413 462 553 565

324 348 366 367 303 442 462 482 479 504 528 54) 553 649 658
46 45 45 47 47 48 52 53 58 61 73 75 R1 RS 86

876 627 1011 1054 11728 1179 1765 1327 1378 144) 1576 166 1831 1960 2188

S14 S48 3559 556 579 635 684 613 767 862 779 892 899 872 1041
96 104 106 109 1720 123 128 132 141 144 152 157 165 170 180

169 173 177 178 1R2 189 189 183 189 1R9 194 202 201 207 211

5R0 635 5964 499 5n8 553 590 705 745 802 790 902 917 933 956
14 4R0 531 397 541 557 593 549 582 611 632 654 673 682 703 745

15 246 275 280 274 311 313 333 33> 340 357 1363 379 404 472 478

16 191 219 227 246 261 267 276 235 293 314 315 328 335 363 344

17 264 351 281 399 293 311 228 252 276 529 450 434 476 S04 525

18 69 77 88 135 152 141 152 1%% 172 171 178 193 213 227 193

19 168 113 114 116 111 147 161 151 162 165 170 178 181 196 192

20 224 247 261 290 298 312 1335 353 341 651 380 390 425 446 494

21 475 518 540 S44 573 628 639 696 648 722 746 771 803 816 823

22 948 1003 1026 1015 10A5 1157 1200 1257 1293 1239 1252 1217 1246 1285 1431

23 359 380 392 548 472 491 S26 530 Sl4 555 564 S8] 487 498 636

4 120 86 86 70 1n7 157 146 151 201 215 237 258 265 292 302

25 308 354 364 349 362 376 377 400 438 435 4B4 48R 516 520 508

26 11° 84 118 RR 72 132 137 141 145 145 149 158 161 165 176

27 159 174 192 191 195 203 214 218 221 233 247 257 294 209 269

28 54 54 10 94 100 82 102 101 102 101 101 8% 91 97 0

26 24 99 95 97 101 101 114 120 128 132 140 14R 165 160 174

20 295 1006 1119 348 278 399 1369 432 443 470 4R6 S0N7 542 539 1641

31 57 58 47 86 91 91 92 30 9¢ 95 100 100 90 94 94

32 843 985 1105 1429 1374 1502 1A36 182Y 1903 1140 1265 1283 980 2223 2050

23 768 837 214 941 9RS 1017 1070 1099 1125 1124 1157 1189 1209 1254 1758

34 9% 115 128 159 148 138 147 143 155 137 129 131 149 156 158

35 971 963 1030 983 1048 1136 1162 124U 1322 1377 1457 1468 1437 1460 1487

36 94 105 112 149 200 <212 1R7 1% 285 215 231 244 248 1365 1371

27 4RT 48] 507 S24 S42 549 573 568 S8 K02 621 651 651 672 681

38 10328 10R8 1142 1171 1150 1236 1234 1343 1339 1424 1456 1471 1452 1421 1373

39 81 80 102 102 105 115 118 124 125 130 131 135 139 136 153

40 351 380 491 S24 507 526 528 55/ 704 532 5§32 S55 560 593 611

4} 83 30 93 97 1n7 108 111 113 118 117 116 120 106 128 146

42 680 752 748 751 741 686 738 933 993 982 964 935 1024 1056 1099

43 424 504 543 671 588 677 726 8l0 860 923 960 100f 1027 1068 1056

XA 154 163 171 178 181 183 191 194 197 20} 206 207 227 254 265

45 43 45 29 56 50 51 49 59 73 16 gO0- B3 77 80 82

46 469 521 544 586 K10 639 kK4 K37 724 T0R 770 B18 RE2 912 987

47 794 855 8”71 893 8e5 913 936 959 993 1038 1044 1054 1082 1076 1088

48 158 223 167 179 191 200 181 P2l1 202 212 215 213 224 228 1357

49 475 543 =52 G568 SAQ 594 A30 g5/ 640 626 663 634 723 741 RO4

50 37 44 41 42 68 683 61 77 65 67 52 59 92 79 63

—t ot b '
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TABLE 10
STATFE
60
1 251
2 16
3 33
4 26
5 347
6 (Y
7 139
8 27
9 QA7
10 344
11 87
12 168
13 392
14 428
15 245
16 51
17 166
18 21
19 85
20 123
?1 148
22 554
23 303
24 S7
25 178
26 60
27 96
78 49
29 41
30 165
31 27
32 410
33 670
4 75
15 543
36 16
37 458
38 550
19 20
40 314
41 77
42 510
43 109
44 63
45 8
46 346
47 777
4R 77
4G 432
50 14

STACK

61 62
297 305
156 16
39 38
49 84
375 422
120 78
146 151
25 28
1In17 1098
354 343
88 91
174 174
469 245
442 450
452 423
62 58
220 165
24 26
92 87
123 137
152 155
559 603
322 1334
65 61
186 200
54 72
100 106
50 52
47 48
179 185
26 15
415 369
782 807
97 103
561 551
16 19
470 486
605 563
33 26
330 393
93 91
621 5618
124 132
68 66
29 ev
328 318
817 835
132 92
476 6496
24 20

OF ELECTRIC WATER HEATERS

63

371
21
35
30

403
79

154
29

1144

377
97

177

316

4565

334
50

271
30
]3

151

152

576

487

154
61
100
68
49
194

511
R24
100
S60
35
484
614
26
480
613
198
76
INA
425
R4S
100
484
19

64

313
22
42
A4

515
76

166
37

1205

395

108

179

275

463

3R8
59

157
51
83

165

199

566

479
92

203
al
Q9

199
49
63

529
919
105
567
46
516
674
31
459
101
595
147
61
37
4r6
365
109
475
9

65

378
22
44

113

523
48

201
33

1295

392

112

179

298

a4l6

376

64

YEAR

66 67
3R4 394
18 18
48 59
133 156
&85S Sl«
40 40
179 182
33 33
1345 1399
453 548
117 124
178 179
352 457
500 579
383 34l
356 53
112 1le
66 15
123 123
172 177
188 2348
60 616
405 44l
113 115
208 193
90 77
102 33
155 144
56 58
223 209
11 k4
521 503
1006 108U
98 93
641 643
66 52
539 554
628 699
44 36
481 877
115 78
SR8 878
166 183
S6 56
49 57
475 sl¢
RRG 904
105 122
4R e

{T40USANDS)
68 69 70
400 389 434
15 25 26
53 70 76
167 172 64
542 587 600
51 78 80
161 198 227
46 41 41
1451 1523 1709
543 582 568
133 137 145
182 183 185
466 394 454
595 582 548
467 320 253
60 61 63
12] 285 299
8¢ 75 _ 83
122 109 108
198 547 223
245 247 281
686 701 701
363 3RR 402
267 208 169
2l1 212 230
81 74 67
91 100 101
130 115 87
62 66 71
210 232 243
22 24 29
506 S36 524
1108 1067 1105
100 79 96
662 689 704
56 sS4 78
555 571 594
738 732 A03
54 57 41
695 S11 506
95 97 96
865 85] 840
287 254 312
53 S5 55
57 60 65
542 593 622
922 979 9&1
131 141 135
510 so0s 502
15 15 14

71
423

97
105
597
g1
23n
34
181A
374
151
190
615
562
243
68
165
90
112
236
31
705
392
190
237
43
107
82
77
250
30
S40
1134
9%
732
98
6109
782

63
523

Q7
880

354

69

69
663

1019
l14A
504

16

72 73
413 437
22 26
129 132
210 255
656 788
83 89
242 231
34 38
1981 2138
398 654
159 159
195 206
468 462
578 544
248 3728
73 84
211 236
103 120
115 128
246 259
330 329
746 759
336 346
219 225
233 235
44 45
94 100
87 93
83 117
270 176
22 11
524 654
1253 1272
97 104
1036 827
94 325
677 701
771 723
67 73
531 5§57
102 194
R96 929
356 372
56 68
94 99
711 762
986 1015
150 244
466 523
17 18

74
450

149

568

1023
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FTABLE 1
STATE
69
1 319
2 20
3 172
4 160
5 2602
6 2466
7 422
8 67
9 681
10 410
11 81
12 96
13 969
14 487
15 24
16 2R7
17 211
18 414
19 95
20 439
21 772
22 241
23 283
24 171
25 421
26 R3
27 148
?8 47
29 78
39 918
31 106
32 7148
a3 410
34 35
35 1142
36 275
37 266
38 130R
39 102
40 209
41 43
42 319
43 1240
Ha 123
45 40
46 3185
47 496
48 143
49 332
50 42

STHICK OF AUTOMATIC WASHERS

269
1102
120
42
440
546
168
346
47

&2

291
18
165
227
2263
218
393
52
635
349
71
88
851
425
226
263
305
359
88

478

732
853
268
161
374
139
150
34
68
812
233
2716
452
g6
335
400
279
1202
95
205
49
243
1140
113
41
401
516
138
320
52

63

286
19
161
225
1874
209
358
a4
579
411
68
83
341
430
223
221
154
255
80
455
707
938
329
135
342
107
133
76
56
745
186
2219
420
123
1002
274
251
1065
63
224
46
2R3
373
106
36
361
458
115
315
gl

64

251
17
161
168
1959
180
329
39
59}
3A4
55
72
373
386
194
205
166
393
A
658
ARY
701
227
120
3n1
104
121
93
57
693
156
2341
398
58
B44
235
217
1003
£0
210
48
216
912
98
32
318
378
151
309
71

65

231
12
139
163
1693
159
282
33
509
335
49
60
361
345
159
176
150
333
73
598
608
644
257
97
269
138
106
81
58
597
122
1795
337
37
B24
199
184
945
54
193
41
185
861
84
27
272
338
139
265
60

65

( THOUSANDS)

YEA&R

6 67
193 151
10 8
116 94
87 35
1524 1019
131 100
242 182
27 2l
410 316
287 221
39 31
49 38
410 328
264 194
141 11>
144 110
136 11¢
277 216
59 48
502 4U6
511 351
S42 42l
194 10&
102 53
225 18¢
114 85
92 61
64 50
36 37
509 382
102 78
1656 1196
319 P48
30 24
717 553
160 12¢
152 122
784 621
49 42
158 119
34 28
161 9
Kh2 499
12 56
24 19
242 174
297 23>
116 57
225 17¢
48 34

46
243
15
41
9
38
181
20
9
65
91
32
68
12

70 71
662 721
48 4]
342 377
365 376
4210 4247
483 516
679 702
124 127
1364 1391
903 909
146 153
155 161
1892 2144
941 982
527 532
489 501
508 496
749 768
196 216
R41 896
1219 1250
1737 1808
647 656
364 448
885 103%
148 289
313 338
101 16
158 1609
1469 1532
183 196
3149 2543
973 1004
96 107
2095 218=
525 541
509 538
2322 236R
182 184
457 495
100 105
736 946
2125 2351
220 2437
88 9?7
825 ASon
839 BAA
296 30n
773 777
75 77

DRI OBVIOUSLY MADE A MISTAKE IN BENCHMARKING THIS SERIES.

72

725
33
3R7
407
4367
548
721
129
1512
ano
153
169
1697
1020
544
S16
451
743
224
946
1265
1898
659
528
1076
295
364

170
1562
210
2937
1020
81
2263
551
560
2412
188
436
122
1124
2509
262

R7S
832
335
848

72

73

747
45
406
431
4796
609
686
131
1679
841
173
176
1861
926
sn%
540
530
781
23S
379
1296
1946
741
574
1100
an3
383

163
1672
228
2933
1047

2320
463
597

2150
193
510
119

1176

2332
275

]R
906
60
340
792

59

76
770

433
431
4852
567
§95
132
1803
958
175
184
1655
830
171
543
562
887
230
1044
1320
2017
818
610
1102
330
408

167
1701
233
2863
1187
93
2351
470
512
2197
199
517
124
1080
3007
249
89
930
RE4
375
R60
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TABLE 12 STOCK OF CONVFNTIONAL WASHERS (THOUSANDS)

STATE YEAR

60 61 " p2 63 64 .65 66 67 68 69 70 71 T2 713 74

1399 350 321 297 234 238 233 173 144 148 123 113 79 70 47
2 14 9 9 9 7 7 6 6 5 4 7 6 66 6 6
3 90 94 93 82 k6 71 67 56 S1 39 38 38 - 4] 41 43
4 214 223 158 100 149 137 223 146 84 76 89 135 68 64 64
S A8l 574 542 10446 1415 1449 S28 927 936 970 242 178 192 290 249
6 164 172 153 131 132 103 135 105 100 62 5S4 59 78 5] 133
7185 178 154 163 1?24 136 118 100 60 S1 55 5] 5] 52 52
8 39 25 23 22 21 17 18 16 1l 12 10 1} 11 9 9
9 296 291 325 221 330 405 388 119 98 108 102 76 S9 51 53
10 299 316 345 209 203 215 236 15 228 277 96 938 99 192 105
11 42 41 44 39 11 14 17 20 11 15 10 13 5 8 4
12 7265 29 39 37 36 32 29 26 25 22 22 21 22 20
13 1263 1397 1055 870 1672 1917 2023 1637 1720 723 5643 459 39] 397 1397
14 615 679 634 SS51 554 536 469 42> 337 287 254 242 182 139 155

15 478 602 353 487 459 485 416 355 335 259 213 190 187 197 147
16 259 231 272 243 189 165 148 128 123 93 88 83 72 60 68
17 484 538 3525 729 479 444 485 409 376 333 257 77 59 60 61
18 262 259 252 279 6A6 137 145 141 792 115 101 103 9 9 9
19 144 142 121 121 122 89 75 61 38 28 45 23 26 21 18
20 274 245 300 297 139 126 i23 113 113 263 116 106 97 93 84
21 356 333 277 224 201 178 166 159 140 111 90 86 62 52 53
22 978 986 955 836 903 647 616 S8¢ SO7 472 414 413 388 346 361
?3 S62 528 452 357 365 301 241 359 342 224 304 189 143 97 98
24 188 202 19¢ 57 156 86 58 72 174 149 86 8R 67 48 49
25 634 666 6509 556 507 419 391 347 308 268 267 170 162 163 209
26 73 79 54 86 89 29 27 24 25 22 27 16 17 17 12
27 215 208 211 192 136 172 151 170 125 92 82 90 14 15 11
78 13 24 38 34 14 27 20 2 2 3 3 19 20 22 2?2
29 59 69 69 69 57 45 45 3¢ 23 17 17 14 15 12 13
30 500 429 337 314 2721 282 246 192 232 153 124 107 111 1la4 86
31 71 46 28 19 28 35 29 31 24 22 33 31 34 33 34
32 931 417 439 694 729 763 797 382 391 325 300 282 1339 1335 1394
33 479 560 575 591 588 602 254 205 172 176 180 183 185 211 280
34 115 126 99 122 116 138 132 133 131 124 56 37 a8 90 97
35 1279 1180 1154 1216 1177 951 853 899 718 690 582 631 606 645 650
36 204 128 107 78 103 235 168 148 129 81 65 67 23 11 12
37 151 138 100 121 110 105 86 82 62 60 49 47 5 12 12
38 1572 15391 1580 1555 1570 1221 1126 1087 869 887 735 531 707 751 681
39 58 48 41 57 50 44 38 19 20 19 19 1R 16 13 11
40 174 122 121 100 62 63 64 54 64 64 65 66 66 68 68
41 121 176 167 187 144 110 134 46 S1 56 61 623 74 65 123
4?2 448 433 342 333 325 316 295 248 370 194 186 138 117 121 125
43 603 604 513 373 3R7 2715 300 283 250 213 232 197 158 154 159
4Lb 79 70 59 54 47 45 37 31 23 26 26 16 18 23 24
45 54 56 42 43 36 37 31 32 30 17 17 14 14 13 11

47 233 166 142 176 157 128 118 98 83 73 65 65 37 44 42
48 322 328 308 297 136 251 231 218 197 174 174 155 157 159 161
49 K70 722 483 S9& 535 478 448 42/ 4lg 377 354 352 241 334 319
50 3 16 42 18 23 21 27 2+ 27 11 12 12 26 2 18



TaBLE

STYATE

VO NDIPAL WA~

13

343

233
16

67

STOCK OF ELECTRIC DRYERS

62

79
21
23

588
96
128

158

156
433
125
317

34

243

597
31
66

796
94

2R6

683
24
29
58

131

308
69
20

182

465

145

333
48

64

173
32
32
52

823

122

170
41

2?25

122
20

378
297
304
174
138
131

47
212
281
619
2?29

36
168

28
123

41
324

34
676
118

R3
85S
128
299
731

31

78
144
3853

78

25
189
472
161
358

34

65

139

685
130

945
146
329
823
38
40
78
160
4217
75
27
222
500
162
359
35

{THOUSANDS)
YEAR

66 67 68
199 200 244
23 24 21
46 Y4 76
51 50 79
1059 1231 1341
156 157 200
223 2537 273
45 51 Ss
287 S26 413
225 140 294
25 32 40
93 101 107
434 S37 S73
382 446 506
314 310 325
209 226 23%
160 173 206
153 174 211
78 85 98
274 319 294
3562 424 405
778 835 B88)
263 354 397
85 738 68
211 233 270
108 112 119
155 17> 182
56 54 S4
48 50 73
361 336 422
44 49 64
747 1121 1154
188 200 257
108 104 113
1041 Y177 1244
160 184 184
327 347 394
895 1014 985
45 47 62
55 75 144
87 85 85
204 304 360
475 538 645
93 99 114
29 36 42
264 218 315
538 586 62p
170 207 198
409 434 478
43 29 39

69

290
32
94
87

1495

231

315
61

496

356
48

114

664

539

308

264

252

220

104

480

440

831

390

70

310
40
107
152
1719
262
361
66
586
420

71

358
35
124
158
183n
29a
384
71
645
482

124
872
610
319
281
261
27n
10e
406
S1y
874
429
21?2
377
lan
229
313
95
Sit
85
108}
415
Ra
1456
267
_48n
1303
97
185
102
S0)
99n
135
57
487
710
240
544
51

72
383

152
110
1797
333
408
76
778
499
62
115
697
654
338
297
269
296
115
467
560
936
348
268
3G2
145
278

114
531

1006
553
120

1481
251
505

1309
101
181
104
538

1023
158

54
524
753
249
633

52

73
415

181
123
1921
418
512
74
977
727
70
120
724
544
405
320
346
316
127
500
559
982
357
3364
409
149
202

132
589
104
953
583
122
1459
216
5138
1238
110
200
123
S51
1116
170
57
A36
773
301
651
47

74

447
45
224
135
2013
461

642
1056
’R52
643
110
1497
219
591
12647
117
205
150
583
973
142

692
780
320
6864

49



TASLE 14

STATE

VONONS W -

60

918
59
387
540
5238
551
774
134
1659
1109
157
201
3182
1430
861
695
879
929
290
1153
1581
2331
1016

- 583

1410
203
446

186
1849
262
5371
1244

2945
767
581

3437
267
628
199

1035

2939
251
14

112
942
540

1176
103

STIACK

61 62
1053 1047
59 62
409 426
664 67
5428 5594
584 506
791 798
137 138
1717 1779
1141 1148
161 165
206 207
3258 3296
1529 1526
930 9069
774 768
923 950
947 954
298 296
1234 1762
1615 1429
2362 2380
1057 1066
598 406
1566 1562
204 205
466 698
105 115
190 193
1891 1934
271 278
5439 5507
1363 14l2
180 182
3058 3082
782 789
SR8 606
3474 3493
270 272
658 463
207 206
1053 1071
3147 3206
259 ?55
117 116
1157 1186
977 994
562 =59
1306 1310
112 103

OF HOUSFS

63

1054
68
444
674
5796
430
822
144
1843
1181
164
208
3334
1551
929
773
981
982
295
1296
1639
2407
1093
622
1559
209
480
131
198
1971
2R8
5590
1432
186
128
808
6723
3520
274
690
210
1090
3284
273
116
1221
1018
555
1316
108

64

1082
70
457
6hAG
5015
635
839
148
1905
1212
174
209
3378
1566
375
771
970
1006
295
1329
1662
2451
1107
619
1567
210
480
139
200
2017
295
5672
1448
18RS
310
819
637
3554
778
696
208
1112
3230
276
118
1254
1072
565
1379
108

LTS

(THOUSANDS)

65

1056
71
470
062
5187
641
859
152
1976
1245
179
212
3427
1582
918
765
976
1025
294
1364
1676
2503
1118
623
1578
213
485
145
203
2064
297
5731
1465
186
3209
833
651
3592
281
711
207
1134
3389
282
120
1285
1039
554
1338
106

66

1065
70
483
656
6315
649
877
157
2n37
1296

185

2le
3464
1607
914
759
981
1042
297
1393
1700
2555
1128

1585
215
489
142
209

2111
292

5796

1484
186
3242
837
660
3635
285
730
207
1159
3429
286
124
1313
1050
554
1341
105

YEAR
67

1059
71
437
651
f4L50
6357
R91
150
2113
1329
189
214
3500
1620

1415
1725
2594
1138
634
1583
219
488
147
215
2131
289
5871
1503
145
3260
B4Y
653
3654
284
734
207
1183
3493
287
127
1342
1076
556
1331
106

68

1069
75
516
651
6574
675
908
164
2197
1368
195
218
3538
1643
£2Y:]
754
1003
108}
304
1437
1750
2645
1155
640
1592
223
485
152
221
2187
293
5925
1530
187
3306
865
681
3703
293
744
208
1210
3578
292
130
1374
1110
557
1347
107

69

1077
17
539
62
6A80
689
930
166
2289
1399
202
220
3586
1651
914
750
1006
1092

30S.

1458
1777
2691
1162
638
1587
223
477
158
226
2221

5977
1539
186
3345
877
698
3752
297
749
206
123}
3552
296
13?7
1407
1139
558
1353
106

70

1074
83
566
639
6797
713
952
169
2395
1422
209
226
3621
1664
923
750
1021
1103
312
1481
1804
2731
1181
661
1588
226
491
166
232
2257

6026
1559
188
3379
896
714
3786
300
766
207
1256
3625
304
136
16432
1161
565
1357
108

71

1079
85
613
H4R
6945
747
969
173
2525
1450
215
235
3660
1682
927
752
1019
1124
31R
1511
1823
2782
1197
677
1603
232
502
173
241
2294
315
6056
1585
190
3415
922
747
3825
303
787
212
1305
3707
312
137
1475
1164
573
1368
111

72

10A3
87
460
648
712R
794
9835
176
2677
1468
224
244
3715
1693
923
751
1046
1147
325
1545
1864
2837
1203
684
1612
237
507
183
250
2340
325%
6100
1603
193
3464
937
774
3865
307
784
213
1325
3770
375
139
1518
11R1
582
1381
113

73

1116
96
709
656
7303
841
1004
181
2868
1513
232
254
3771
1717
924
755
1073
1170
339
1581
1R85
2894
1229
734
1624
243
518
196
258
2383
339
6176
1645
196
3515
967
an0
3919
309
Ro2
216
1372
3Rr72
341
143
1572
1210
590
1398
116

74

1118
97
741
655
7457
874
1017
182
2983
1548
241
262
3804
1730
925
751
1085
1184
330
1616
1904
2933
1244
748
1627
249
529
200
263
2417
346
6212
1656
198
3544
982
819
3958
311
218
1418
3935
350
146
16la
1222
598
1405
121
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TABLES 15 TO 24: ALTERNATE ANNUAL STOCK DATA FOR ELECTRIC AND GAS

APPLIANCES

These series were derived using the U.S. Census of Housing [12] as

the principal raw data source. They are expressed as saturation rates

both here and in the data base. Conversion to appliance stocks requires

only multiplication by the series of annual housing stocks (Table 14).

See section B for further discussion.
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TABLE 15 SATURATION RATE OF HOME FREEZERS (THOUSANDTHS)
STATE YEAR
60 61 62 63 64 65 6 67 68 6% 70 71 72 73 74

186 199 220 239 259 279 302 323 342 363 1384 406 429 452 491
244 255 272 288 3n4 320 337 352 365 380 393 40R 424 439 470
170 172 181 186 193 198 204 209 212 216 218 223 2728 232 248
209 220 237 254 272 288 306 323 337 353 369 386 404 421 455
152 154 162 169 175 181 186 1% 195 199 203 207 212 216 232
237 242 285 265 277 287 297 307 314 322 330 33R 34R 356 380
126 132 142 151 1s0 167 177 186 193 202 209 218 228 236 258
200 204 2146 222 231 237 246 253 258 264 269 274 282 2”8 308
119 123 132 139 147 154 162 171 176 184 190 198 207 214 234
194 204 220 234 250 265 282 296 310 324 338 353 370 2386 417
11 181 181 186 190 194 197 200 202 202 203 203 204 205 205 218
12 372 382 400 415 431 446 461 474 485 497 508 S20 532 543 571
13 162 167 176 185 194 202 211 218 225 232 237 245 254 260 281
14 234 240 251 260 272 281 291 299 30 313 320 32R”R 336 3464 367
15 299 307 322 335 348 361 374 385 394 404 613 424 435 445 471
16 223 234 249 263 278 292 306 319 330 343 355 367 382 395 424
17 166 174 189 202 216 230 245 258 269 283 297 31} 325 341 371
13 231 242 2859 274 291 307 324 339 352 367 380 396 412 427 458
19 156 161 172 181 191 200 211 22V 228 236 244 253 263 272 295
20 142 148 158 169 179 190 200 211 218 228 237 249 260 269 295
21 70 T4 244 86 393 98 105 111 116 121 128 134 142 148 165
22 185 190 105 214 225 236 246 257 265 274 283 293 304 314 338
23 310 318 240 367 360 373 386 337 406 416 425 436 447 457 483
24 242 257 473 299 371 342 365 385 404 424 444 464 486 506 543
25 194 202 199 228 242 255 268 279 290 1302 313 325 2338 350 378
26 386 393 199 419 431 442 4S5S4 463 470 478 485 493 502 509 6533
27 296 306 13I39 337 352 367 382 334 406 417 429 441 454 466 494
78 200 204 165 221 2728 235 242 248 251 257 260 265 272 277 295
29 132 137 61 154 165 172 183 1%0 198 205 213 222 231 240 260
30 114 117 223 132 139 146 153 158 163 170 175 181 188 194 211
31 223 231 B0 255 2A5 277 288 297 306 315 323 332 343 1352 377
32 . 93 97 203 111 119 125 133 139 148 153 158 167 174 181 =200
33 212 223 334 256 273 288 306 322 336 352 367 383 400 416 449
34 448 456 279 487 S0l S14 528 S38 547 557 565 575 585 5084 619
35 180 186 216 209 2721 <32 244 254 262 272 281 2972 302 313 338
36 176 185 408 211 2723 236 249 260 271 283 294 306 319 330 359
37 311 322 323 383 370 385 400 4l4 428 437 449 461 475 487 515
38 148 154 213 172 183 190 200 209 216 223 231 239 248 256 278
39 53 56 147 65 72 78 83 88 95 101 107 112 121 128 144
40 198 208 125 239 254 269 285 299 311 325 339 355 370 38S 4l6
4 361 371 389 404 419 434 449 451 472 484 494 506 519 830 557
42 203 214 232 246 2A4 2Bl 299 315 329 345 361 377 395 412 445
43 204 212 223 234 245 ¢56 265 276 283 292 300 309 319 328 352
44 250 2%9 276 290 305 319 334 347 359 371 383 396 410 423 452
45 205 212 223 234 245 255 265 274 282 290 297 307 316 325 348
46 175 183 195 207 218 231 242 254 263 274 283 296 308 319 345
47 251 260 279 294 310 325 342 357 369 384 397 411 427 441 472
48 183 161 175 186 199 211 225 237 246 260 271 283 297 311 339
49 259 279 294 307 3721 334 348 360 369 380 390 4072 414 4?25 452
50 337 348 1366 381 307 412 428 441 452 465 477 489 502 514 543

L .
SV NOUN & W



TABLE 16
STATE
60

1 180
2 8
3 125
4 149
5 82
6 46
7 72
8 186
9 189
10 130
11 15
ie 58
13 144
14 &7
15 119
16 302
17 93
18 276
19 11
20 144
721 52
¥4 51
?3 59
24 186
25 181
26 35
27 214
78 64
29 35
30 184
31 64
32 124
33 92
34 21
35 70
36 333
37 36
38 111
39 48
40 128
41 70
42 240
43 339
44 66
45 21
46 129
47 30
44 62
49 51

41

71

SATURATION RATE OF ROOM AIR CONDITIONERS

61
189

120

334

119,

137
75
251
342
69
21
137
30

56
41

137

63
211

111
1R0
A8
51

223
228
156
24
60
174
105
135
310
116
313
13
169
68
63
79
222
195
36
223
69
490
237
77
151
112

84
338

134
58
154

274
347
73
22
153
31
70
S
42

64
2”8

111
165

93

55
111
242
250

170

295
357
78
22
166
32
77
73
43

65
260

119
227
105

63
134
279
288
195

38

69
220
134
167
347
153

209

YEAR

66 67
292 325
&4 4
1256 130
256 288
116 130
72 30
160 189
314 352
324 354
222 251
49 52
75 83
250 283
153 176
189 213
371 396
176 204
408 446
17 19
237 2957
107 126
95 111
133 158
311 350
251 277
46 51
277 301
93 105
57 65
351 398
112 130
222 253
167 194
47 56
125 144
397 422
50 56
195 222
86 100
223 255
130 149
367 404
410 436
98 111
29 32
217 242
40 4i
102 116
1ne 12!
52 . 58

332

169

258
119
295
177
451
470
129

37
283

51
135
144

65

65
406

147
367
162
105
264
439
453
322
102
102
362
232
269
453
274
529

24
338
177
151
22%
435
335

62
355
133

87
503
174
328
257

190
477

70
288
135
329
202
488
494
142

40
3l

55
152
167

69

(THOUSANNTHS)

70
460

162
422
1869
125
319
497
513
373
134
119
417
274
313
495
324
582

388
217
183
274
493
378

396
156
105
568
208
382
304
103
228
518

338
163
382
242
542
536
167

48
363

65
181
204

80

71
S

176
473
214
146
375
559
564
421
172
134
469
316
353
531
374
629
33
436
259
21A
325
545
418
83
437
179
123
626
24?2
437
35n
12R
265
553
96
385
193
437
282
591
572
191

41
T4
21
24?2
92

72
544

180
508
232
158
417
585
602
454
208
143
504
347
382
551
410
658

468
290
241
166
580
442

a8

454
193
135
665
267
468
383
148
292
571
102
418
214
467
311
622
591
208

59

442

231
272
97

73
552

170
517
230
160
436
595
613
462
230
139
S14
355
386
545
422
A63

476
302
248
383
590
461

86
450
191
138
681
273
479
393
156
297
564
102
427
220
476
319
Aq28
5RS5
208

450
78
234
2R2
95

74
575
4

167
541
240
169
470
620
538
486
264
146
540
377
6404
554
450
583

498
328
267
416
Al4
455

88
461
200
147
709
291



TaBLE 17
STATF
&N

1 462
2 488
3 180
4 1729
5 170
6 311
7 407
8 330
9 494
10 448
11 594
i2 806
13 176
14 325
15 279
16 265
17 262
18 72
1% 362
20 188
21 292
22 390
23 345
Ph 200
25 211
26 553
27 347
28 547
2% . 440
30 156
31 21l
32 153
33 598
34 524
35 319
36 117
37 772
38 294
39 263
40 562
41 408
42 637
43 135
44 562
45 373
46 407
a7 799
48 282
49 394
50 351

61

459
4834
186
130
174
319
408
328
49%
NN
594
801
172
321
279
269
294

74
367
186
292
385
346
204
209
549
349
539
443
154
212
152
600
526
318
123
771
292
295
552
410
637
139
588
381
407
798
279
390
351

SATURATION RATE

62

467
490
200
137
186
337
421
336
509
451
605
204
176
325
o288
282
306

382

63

475
496
214
144
194
353
434
364
521
458
616
806
177
330
297
294
316

397
195
311
394
367
228
223
563
374
546
470
163
228
160
624
554
336
l42
786
306
319
574
434
658
158
601
419
428
810
296
406
371

64

4R7
507
232
183
2n8
376
451
356
538
469
630
811
184
338
310
310
333
Q5
417
204
375
402
3R3
245
234
57«
390
553
4R8
171
241
167
639
572
349
154
795
316
3
5R9
45]
672
170
612
442
443
R18
anvy
418
385

72

JF ELECTRIC <RANGES

499
517
251
162
222
398
467
367
555
480
644
816
189
346
322
327
349
102
436
212
339
411
398
262
244
585
408
561

YE
66

512
528
271
172
237
421
485
381
572
492
659
821
195
355
336
344
366
112
457
221
353
420
4164
279
255
596
425
569
524
186
265
181
670
506
375
184
814
339
367
619
485
699
197
532
489
472
833
330
441
415

A=
67

522
531/
291
181
251
443
500
330
547
502
671
824
199
352
348
360
381
123
475
228
367
427
428
296
254
605
441
574
541
193
21T
188
683
622
387
198
822
349
382
632
S00
711
209
641l
512
486
840
341
451
428

527
S40
307
188
267
459
510
397
597
506
679
824
200
364
355
372
390
130
488
232
37s
429
436
309
269
609

452 -

575
551
195
28s
190
691
632
394
209
826
353
392
639
509
718
220
644
524
493
843
344
456

436

{THOUSANDTHS)
69 70 71
541 651 558
552 560 54%
330 351 37
200 209 218
279 29% 309
484 505 524
528 543 555
410 42) 429
614 628 639
518 527 534
693 704 712
829 833 834
205 211 214
373 380 385
370 382 392
390 407 421
409 425 438
142 153 165
509 528 543
242 250 256
390 404 414
439 445 45p
453 467 478
328 346 362
282 292 30n
620 629 635
470 486 499
583 588 59)
570 586 598
204 212 217
299 311 32>
199 205 211
706 718 728
649 664 675
408 420 429
228 245 260
835 A41 847
366 376 383
410 425 43R
654 666 674
527 541 553
731 742 750
236 251 264
655 /63 669
553 S74 593
509 522 532
851 856 860
359 370 378
469 479 486
452 465 475

12

570
576
395
232
328
548
572
442
655
545
726
839
220
393
406
640
455
179
563
265
429
458
494
182
311
645
517
598
615
226
336
218
741
691
443
279
854
395
455
689
570
762
282
678
615
547
A67
390
498
490

73

SRS
589
423
246
349
574
592
458
673
559
740
YA
228
404
423
462
476
195
585
277
448
470

513
406
325
658
537
608
635
237
353
230

756
708
460

304

R62

410

476

704

589

775

302

690

640
565

874
406
513
508

T4

605
6508
457
267
377
605
616
479
695
573
758
853
240
423
G446
490
503
217
513
294
472
488
538
436
347
575
563

659
253
377
245
774
730
483
333
873
431
503
724
613
791
329
707
570
588
884
428
533
532



TABLE 1R
STATE
60
1 263
2 264
3 82
4 47
=) 63
6 115
7 175
8 194
9 545
10 300
11 537
12 800
13 120
14 291
15 279
16 70
17 183
18 22
19 283
20 102
21 g1
22 278
23 292
24 96
25 121
26 296
27 209
28 494
29 216
30 87
31 100
32 T4
33 522
34 411
35 179
236 21
37 756
38 167
39 73
40 480
41 380
42 478
43 35
X 242
45 239
46 300
47 782
43 138
49 358

130

SATURATION RATE

61

260
256

479
371
479

225
246
297
774
138
344
124

52

271
258

83

51

62
107
174
190
554
300
547
787
111
281
260

68
189

278
103

218
283
110
116
278
195

63

279
260

R7

54

64
105
177
193
Shb6
306
559
784
111
282
258

195

30
281
107

98
220
286
121
117
274
193
477
223

84

89

72
552
415
172

29
756
166

506
379
508

208
281
316
775
151
339
121

64

292
265

91

58

65
105
1R4
197
5R1
314
573
784
111
283
257

69
204

33
286
111
103
222
290
133
119
274
191
479
232

R8
73
570
423
175
34
761
170

522
386
526

4h
202
302
378
777
160
341
121

73

OF ELECTRIC WATER HEATERS (THOUSANDTHS)

YEAR

66 67
319 330
274 279
100 105
68 73
70 73
105 103
197 202
207 211
611 624
332 339
603 616
784 783
112 112
292 294
257 255
72 73
226 236
42 48
297 302
119 123
116 121
227 228
300 304
162 177
124 125
273 272
191 190
485 486
249 257
91 93
88 87
T4 75
606 622
441 449
181 183
45 51
773 7178
179 183
98 103
555 570
402 408
562 579
55 59
190 185
349 371
353 365
784 786
179 188
343 343
123 123

790
200
346
125

323

10

389
309
128

97

84
110
234
239
681
384
674
795
121
319
265

80
283

72
335
146

152

249
333
246
139
283
200
511
296
106

B4
686
493
203

805
207
133
634
448
647

179
464
422
805
232
362
132

71

410
329
137
107
89
1
246
249
700
40n
692
790
125
328
271
84
301
83
347
154
163
257
344
274
164
281
203
520
315
1
92
8a
707
509
209
97
814
217
lag
655
463
669

177
497
442
812
250
370
135

72

436
335
148
119

97
116
262
263
721
421
T14
806
130
341
279

B8
323

363
167
179
268
59
307
152
296
209
533
3346
117
9h
Q3
731
529
221
115
825
2728
158
679
4R1]
694
102
179
533
467
821
271
381
140

73

463
351
162
133
105
121
279
278
742
442
736
13
135
356
2R8
95
347
112
380
180
195
281
375
342
161
306
218
547
356
125
98
100
754
549
232
137
R36
242
176
703
501
719
116
181
571
493
R30
294
393
148

74

499
377
181
153
116
130
305
302
769
474
763
826
147
380
305
103
380
134
407
200
220
301
401
389
175
323
232
571
386
138
106
109
782
579
251
167
851
265
199
734
530
750
135
188
617
528
844
327
415
160



TABLFE 19
STATE
60
1 334
2 325
3 420
4 288
5 472
6 428
7 530
8 487
S 384
10 357
11 502
12 457
13 295
14 330
15 274
16 400
17 232
18 428
19 318
20 369
21 475
22 388
23 272
24 286
25 288
26 411
27 324
28 473
273 408
30 485
31 387
32 390
33 320
34 193
35 375
36 343
37 489
. 38 371
39 367
40 319
41 212
42 2589
43 399
44 474
45 347
46 334
a7 499
48 255
49 274
c0 367

SATURATION
61 62 63
347 370 394
336 355 376
423 436 450
301 322 346
473 483 495
439 460 482
535 551 568
498 520 542
388 401 415
370 1392 416
508 824 S4]
466 485 505
304 321 339
339 358 378
288 311 336
411 431 453
244 264 285
438 458 479
333 359 386
375 390 407
481 498 Sie6
399 419 441
285 307 330
297 316 339
300 320 342
421 440 461
339 35 392
473 482 4963
422 445 470
489 502 517
393 409 426
390 400 411
335 353 386
207 728 251
386 406 427
352 370 390
498 516 536
381 401 423
377 396 417
332 353 376
223 242 264
311 1335 359
402 415 429
486 509 S32
363 388 415
344 363 383
507 5724 543
267 287 309
290 313 338
412 437 464

RATE

64

422
400
4AB
373
510
507
587
567
433
444
561
528
361
401
3A5
479
309
503
417
427
537
466
357
364
367
44
423
507
498
534
446
4725
416
279
452
412
559
448
441
403
290
387
u4a7
558
446
407
565
335
367
493

OF AUTOMATIC WASHERS

65

451
427
487
402
525
533
607
594
452
473
582
553
385
425
396
505
336
529
450
448
559
492
386
392
395
509
456
522
527
553
467
440
448
311
478
437
583
474
466
431
316
417
465
586
479
433
587
363
398
524

74

YEAR

66

482

455

507

433

543

561

629
621

473
503
604
578
411

452
430
534
366
556
484
471

582
520
418
421
425
536
491
53%
568
573
490
457
482
346
506
463
608
502
493

462

348
449
486
614
513
461
611
393
432
S57

67

514
483
5e7
465
560
589
654
647
496
534
526
604
437
479
454
552
396
583
520
495
605
548

4350

451
455
553
526
555
588
533
513
476
516
382
534
490
632
530
520
492
379
481
597
64l
47
489
634
424
457
549

68

San
S07
543
4913
S73
611
665
669
510
S6n
643
624
459
501
493
585
423
604
549
513
623
571
478
477
481
S84
555
S67
613
608
S32
48¢
S4g
G4ls
557
SIz
651
553
543

407
509
522
664
576
Si2
652
45
494
615

( THOUSANDTHS)
49 70 T

570 594 612
534 556 57)
561 575 582
524 549 568
SR8 599 6013
636 656 669
684 698 706
692 711 723
529 543 55)
S8R 612 628
662 677 685
646 664 675
485 505 519
527 547 561
526 554 575
611 631 645
454 479 499
629 648 66]
583 610 630
535 - 552 562
644 660 669
597 618 631
509 536 555
506 530 547
510 534 55)
608 627 640
588 615 636
582 592 595
640 663 678
627 640 646
553 570 579
502 513 S17
578 605 625
451 483 509
583 603 617
537 557 570
673 690 70n
579 600 614
568 588 601
548 572 589
439 467 48R
540 566 585
S41 555 562
683 707 721
0B 634 653
538 560 574
673 489 698
482 508 526
530 558 S79
644 668 685

72

633
590
593
591
611
686
717
738
563
648
697
690
537
578
600
562
522
677

654

576
682
649
578
568
572
656
659
602
697
657
593
525
648
539
635
S87
714
631

619
610
513
608
573
737
676

592
711

549
603

705

73

656
611
606
615
21
704
730
755
577
670
1
706
557
598
626
681
548
695
680
592
696
668
604
592
596
674
684
612
717
669
609
535
673
571
654
606
730
651

638
632
540

633
587

754
699

613

726
575
~30

726

74

686
641
628
548
641
730
750
778
600
699
732
730
587
627
661
708
583
720
712
618
719
6§96
638
624
628
700
716
631
744
690
634
555
705
611
682
635
752
679
£66
664
577
566
610
778
730
642
748
609
465
754



TABLE 20
STATE
60

1 324
2 235
3 222
4 385
S 160
6 287
7 232
8 283
9 167
10 260
11 264
12 346
13 385
14 417
15 S43
16 361
17 534
18 271
19 483
20 273
21 218
22 403
23 540
24 315
25 434
26 387
27 472
28 133
23 361
30 264
31 259
32 169
33 373
34 633
35 42])
36 254
37 265
38 446
39 246
40 269
&l 594
42 419
43 194
44 306
45 462
46 374
47 235
48 577
49 556

342

61

279
200
186
335
130
241
163
236
137
218
2l4
295
337
366
489
311
484
232
421
232
180
353
491
276
382
334
416
105
301
217
225
142
321
581
372
214
223
398
205
228
544
367
163
259
401
328
194
530
505
295

SATURATION RATE

62

°51
180
165
302
111
211
167
203
119
190
181
262
307
33¢
452
279
450
207
378
208
154
321
457
251
348
297
377

°59
186
204
125
287
543
341
188
1964
366
179
203
510
332
144

264

63

226
162
146
274

96
195
146
175
102
106
153
232
279
300
416
250
418
185
337
186
134
292
426
230
316
265
341

223
160
186
110
255
506
311
166
170
338
157
180
477
239
129
200
316
272
144
469
438
237

64

2ns
148
130
250

83
163
128
152

Q1
146
130
2nv?
256
274
3RS
275
3480
167
302
169
116
267
348
212
290
237
310

193
138
172

278
473
288
147
148
313
138
1682
448
272
116
179
2R2
250
125
443
409
214

75

OF CONVENTIONAL WASHERS (THOUSANDTHS)

65

186
134
116
226

146
111
132

79
128
111
184
234
249
355
202
363
151
269
152
101
242
371
195
265
213
279

165
119
158

88
204
440
264
130
130
288
121
144
419
246
105
158
250
228
110
417
381
191

181
339
137
240
138

88
222
347
181
242
190
255

44
143
102
148

184
410
244
116
116
269
107
130
393
7?23

95
140
ree
211

96
395
356
174

YEAR
67

153
111
33
186
54
112
87
95
62
100
80
146
197
205
301
162
314
123

212

124

77
202
323
156
221
170
228

37
121

8Y
135

69
163
379
223
102
102
249

93
116
367
202

B4

125
135
133

83
371
330
157

209

313
162
68
96
148
158

323

279

125

97
72
56
117
29
64
48
52
35
S6
39
83
129
130
199
98
218
77
12n
78
42
130
228
112
142
100
140
1R

45
33
43
97
258
149
60

17
53
70

260

125
53
72

107

128
45

274
231
97

116



76

TABLE 21 SATURATION RATE OF ELZCTRIC DRYERS

STATE

0@~ W N

60

55
213
38

93
109
134
160

62

S3

69
279

190
156
126
83
56
106
34
86
176
152
36
86
273
169
93
111
83
32

3%
233
218

54
356
140

77

37
209
103

56
175
117
345
167
193
185

61

64
227
44
43
100
121

172

180

. 204

200

T4
245
51

110
135
162
186

79

T4

88
314
102
207
177
151
101

132
102
105
190
175

51
102
304
202
116
139

101
95
55

316

242

390
162
97
52

. 239

132

202
148
103
382
185
218
18

63

R8
254
59
63
120
153
179
203
88
a7
101
334
110
218
190
166
112

147
114
116
200
189

111
322
221
129
157
107
112
102

335
256
412
174
1190

61
257
149

83
218
166
116
404
213
232
237

64

103
286

69

74
132
174
196
222
1ne
103
115
357
119
231
2n7
184
126

166
126
130
211
204

T4
124
342
242
144
177
116
126
111

356
272
100
435
189
175

73
277
170

97
237
1R8
133
427
232
249
260

65

123

310
80

146
195

223

YEAR

66 67
146 172
336 3566
95 111
110 134
162 130
222 251
246 274
265 293
134 156
147 175
152 175
407 437
139 151
260 278
242 265
225 250
161 183
121 140
209 237
158 179
165 186
236 251
242 265
107 139
152 17U
388 415
295 325
183 207
226 257
142 158
160 181
133 147
111 13«
402 430
308 330
138 163
485 513
223 24>
162 186
105 125
323 351
2720 251
130 151
279 3006
240 p2l¢
172 19>
479 509
277  30%
288 31l
311 3¢

(THOUSANDTHS)
68 69 70
204 240 278
396 429 459
132 154 180
161 194 228
200 2?72 245
285 320 356
305 339 372
321 351 380
179 205 234
208 245 285
200 231 260
466 497 525
165 180 194
296 316 335
288 314 339
277 307 1336
205 232 259
162 186 213
268 1301 334
200 225 249
209 236 262
268 286 307
290 316 342
158 190 226
190 211 232
442 470 497
359 394 427
23?7 262 292
28R 325 361
175 194 213
206 230 257
162 177 195
162 194 228
457 486 513
353 378 401
191 225 260
541 S57p 596
268 292 316
213 242 273
151 181 213
379 409 437
285 323 361
175 204 232
336 363 390
304 343 380
723 253 283
533 567 595
332 362 392
33 363 387
3 408 441

71

316
486
204
265
265
39n
402
406
260
324
291
S49
207
351
360
363
285
239
365
213
287
316
365
263
253
519
457
319
395
230
282
209
264
535
42n
295
617
337
302
246
462
396
262
416
415
313
617
418
409
470

72

360
517
236
310
290
429
436
437
293
371
325
577
223
370
386
395
315
269
401
300
316
333
392
307
278
545
49?2
352
433
251
3n
278
306
562
4664
336
642
363
337
286
490
437
297
445
454
347
643
448
434
503

73

409
549
271
359
316
469
473
469
329
421
365
A6
242
392
416
429
348
302
440
330
350
352
421
356
306
572
528
387
474
274
345
249
353
589
469
381
668
390
375
330
521
430
336
476
496
385
f69
4R1
462
538

74

464
586
314
417
351
516
516
508
373
479
411
640
265
419
448
469
389
345
485
369
390
377
457
413
339
505
569
430
521
305
385
276
408
621
501
434
697
425
421
384
557
529
382
514
544
430
700
519
496
578
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STATE

CoOoO~NU S~ -~

22

60
283
624

471
717

497"

397
369
140
316
232

646
426
382
551
390
710
144
623
536
452
382
392
434
296
440
169
153
715
499
712
59
144
550
649
83
539
500
79
204
186
642
279
110
267
58
514
346
418

SATURATION RATE

61

269

18
539
457
636
471
376
356
133
302
214

636
414
370
527
374
694
133
608
517
436
366
372
477
276
417
166
147
701
481
697

57
135
528
627

78
520
479

79

163
175
621
265
102
257

495
334
398

62
267

587
458
ABT
458
367
355
130
300
207

538
416
373
518
371
690
128
507
512
435
363
366
75
269
409
172
147
59G
477
593

59
135

517

75
516
473

83
191
172
515
763
102
258

54
491
135
392

63
265

576
459
677
446
361
355
130
297
200

A4]
418
375
508
367
687
124
605
507
434
361
360
472
262
401
177
147
698
472
690
61
134
513
608
74
511
4A7
86
190
169
608
2560
101
259

487
336
386

64
265

567
463
670
4137
356
357
129
297
195
30
647
423
310
501
367
686
120
607
504
4135
360
357
473
257
395
186
148
698
471
6R8
64
135
508
601
74
509
4hG
Q1
191
167
H04L
2A0
100
262
54
4R6
339
38”3

77

OF GAS RANGES

65

265
41
559
468
664
429
353
361
130
300
190
33
654
429
386
496
369
686
117
610
504
439
362
355
475
253
390
195
151
700
472
689
66
137
505
596
T4
510
462
96
194
167
601
262
101
267
55
8’7
345
382

A6

269
51
554
476
661
424
352
367
130
304
1R8
37
A63
438
395
493
373
688
116
615
506
444
365
356
479
251
390
205
154
704
474
691
70
139
504
593
T4
512
463
102
197
167
6,01
265
102
274
S6
490
352
3R

YEAR
67

259

5¢
S40
48]
655
416
349
371
132
305
184

41
669
445
402
488
374
638
114
617
50
447
357
353
481
248
366
2le
157
706
475
631

74
140
S00
584

76
51¢
451
109
199
167
5948
267
10¢
279
57
431
357
381

(THOUSANDTHS)
68 69 70
269 272 276

75 93 115
537 S32 527
484 492 501
647 643 640
407 402 398
344 343 343
373 379 386
130 133 134
305 309 314
177 176 174

45 50 56
674 683 692
449 458 468
406 415 425
481 478 476
373 377 381
686 689 - 692
110 109 107
618 623 629
502 S04 507
448 454 461
366 370 375
350 351 352
481 486 491
242 241 240
380 379 378
223 237 250
158 162 167
706 710 715
473 476 479
689 692 695

77 82 87
142 144 148
495 494 494
580 577 575
74 T4 75
509 S12 515
457 458 460
114 12} 130
200 203 207
165 166 167
594 594 594
265 269 274
102 103 105
282 2ms 297

57 58 60
489 492 496
360 367 377
377 3718 379

71

277
139
S19
506
6313
390
339
39n
134
315
170

698
474
437
471
387
697
105
6372
506
463
378
35n
4973
236
374
260
170
7156
479
694
9N
148
491
569
75
S14
458
137
209
167
591
274
10A
301

496
3872
377

72

279
167
513
513
629
384
338
395
137
318
167

69

706
482
440
467
385
693
102
636
507
468
378
350
497
236
371
274
172
719
4R1
69A

96

151
4R9
566

75

516
45R
146
212
167

590

277
107

308

61

498

388

377

73

279
200
506
518
623
377
335
400
137
320
163
75
712
489
447
462
3R6
694
101
639
507
472
380
348
499
231
367
286
176
722
482
696
101
153
4R6
561
75
516
457
153
214
167
528
279
107
313

499
394
376

74

282
239
499
524
617
370
333
404
138
322
160

719
496
455
458
388
695

98
643
sS07
476
382
347
502
228
365
299
179
7264
483
697
106
154
483
556

517
456
162
217
167
586
281
107
319

501
400
375
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TABLE 23 SATURATION RATE OF GAS WATER HEATEDS (THOUSANNTHS)
STATE YEA<
60 61 652 63 64 65 A6 67 68 69 70 71 72 73 74

325 324 1336 348 350 358 363 367 369 376 379 379 384 1386 1389

3 4 6 11 18 29 44 56 98 147 209 28R 387 493 £0]
708 706 716 725 726 731 734 737 737 741 742 T41 744 744 746
443 449 470 490 SN0 S15 528 541 549 663 573 581 592 601 6l1
828 826 a32 838 837 840 K42 R43 842 R4S 45 843 B44 844 844
689 694 710 725 732 743 752 76U 765 775 781 785 792 797 803
279 276 283 290 288 292 294 295 292 294 293 290 291 2a8 288
319 323 341 358 366 380 390 403 4lp 422 431 438 449 457 467
112 111 116 121 123 125 128 130 13p 133 134 134 135 135 137
344 346 361 376 3R] 392 400 408 412 422 427 431 438 443 4590
228 220 222 222 216 214 211 207 200 197 191 185 1Rl 176 171
41 45 51 58 64 72 79 88 95 106 116 125 138 148 162
555 567 593 617 631 651 kK7 683 695 712 7264 735 T4B 759 771
446 451 469 487 495 508 519 530 S35 548 556 562 5§71 578 587
423 430 452 474 485 502 S16 530 S40 555 Se6 575 588 598 10
16 708 710 723 735 739 748 754 750 763 770 773 775 781 784" 788
17 413 414 430 444 449 460 468 475 479 4RR 493 496 503 507 513
18 625 630 548 665 672 685 695 704 7lg 721 728 733 741 747 755
19 64 61 60 60 53 56 55 53 50 49 47 45 43 41 39
20 502 504 522 538 S44 555 564 573 577 Sag 594 598 605 610 &l7
21 316 316 330 344 348 358 365 372 375 384 389 390 398 402 407
22 566 568 585 600 606 616 625 633 637 647 652 656 663 667 674
23 431 432 448 4h4  4RY 480 488 496 500 509 515 S1R 525 5§30 536
24 358 355 366 375 376 381 385 388 387 39p 392 390 392 1392 393
25 538 541 359 575 SRl 593 K03 K12 617 627 634 638 646 651 659
26 541 539 3552 S84 566 574 579 584 584 59] 593 593 567 598 g0}
27 569 571 5SB7 602 607 617 625 633 636 645 650 653 660 663 K69
28 204 211 227 242 251 265 278 290 293 313 324 333 346 356 369
29 101 102 107 115 116 121 126 130 133 138 140 143 147 149 153
30 409 414 434 452 4Rl 476 4BB 499 SO7 520 529 536 547 555 565
31 596 600 &17 632 639 650 659 K63 6F2 £82 688 632 700 704 71}
3 279 287 305 324 334 350 363 376 38g 401 412 42> 435 445 458
13 53 S6 61 A6 70 75 80 87 91 97 102 107 1164 119 125
34 204 209 222 235 241 251 260 269 274 286 293 290 308 1314 323
35 670 669 58] 691 693 699 704 707 708 713 715 71s 718 719 722
36 690 687 697 706 706 711 714 717 716 719 720 719 721 720 722
37 82 82 87 92 93 97 100 102 103 107 109 1l1p 112 114 116
38 504 501 513 523 524 530 534 537 536 541 541 54n 542 542 544
39 228 231 245 257 263 273 28] 288 294 302 309 314 322 1327 335
40 58 70 77 84 a8 95 101 107 111 120 125 13n 139 144 152
41 257 258 271 283 2Rr7 296 302 310 313 321 325 329 335 339 344
42 195 191 198 204 203 205 207 209 207 209 208 205 207 205 20%S
43 676 677 689 701 706 711 717 722 723 730 733 734 738 740 744
44 620 628 549 668 679 694 706 718 727 739 748 756 766 774 783
45 R2 79 80 R3 RO 82 80 80 79 79 77 T4 74 73 72
46 241 242 256 269 274 283 291 299 302 1311 316 321 329 333 339
47 46 48 54 60 Al 69 75 82 87 95 101 107 115 121 130
aB 614 598 596 593 sag 572 562 552 537 528 515 500 G4RR 474 462
uS 568 536 518 498 4/9 445 420 394 365 342 316 29n 268 245 225
50 735 717 710 702 685 672 658 642 622 608 589 568 550 530 51}
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TASLE

STATE

VeSO HwWwN-

24

79

SATURATION RATE OF GAS DRYFRS

102
44

83
11

2
48

28
31
11

44

35

109

37
13

47
88
38

169
126
10
Y4
22
78

11
34
29
43

30
114
55

96
18

54

37
43
13
10

50
97
41

10

5
34
R2
33
21
35

16

162
116
129
A8
37
96
13
SO

180
137
11
89
22
83
10

95
34
48

33
119
60

102
22

56

42
49
15

54
106
45

116
49

A6

13
22
36
48
103

YEA=

67

135

174
121

102
N}
21

134
53
69

42
139
33
10
128
41

68

5¢2
78
19

68
139
58

(THOUSANDTHS)
68 69 70
18 21 24
39 35 40
So 59 69
65 77 88
130 146 160
54 60 65
35 40 45
58 65 72
13 15 17
30 3s 40
11 13 13
11 13 13
218 2372 246
149 158 166
176 189 200
124 133 142
57 63 -68
151 167 184
21 22 24
83 93 103
Ta A7 98
237 251 265
188 200 213
18 20 22
133 146 157
29 31 32
189 116 121
la 22 25
24 28 32
149 166 181
62 70 80
77 86 95
8 9 11
45 49 52
146 153 158
92 101 110
11 13 13
137 147 154
So 60 72
5 8 9
70 74 78
6 8 9
69 79 88
89 102 116
21 272 24
21 24 28
1o 11 11
73 78 82
152 166 177
62 66 T0

172
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TABLES 25 TO 30: ANNUAL ELECTRIC APPLIANCE GROSS INVESTMENT AND
COVERAGE RATES

These series were derived from the EPRI data base [4], which in turn

used Merchandising Week [10] as its principal raw data source.

Coverage rates and gross investment are defined by

_ CUST
cov = ELCR

o= i~ B+

where
ELCR = customers served by all utilities in the state [ 4]
CUST = customers served by utilities reporting sales of the
appliance [4]
S = reported state sales of the appliance [4]

For all observations having coverage rates below 0.10, both the coverage
rate and gross investment are set to zero. Coverage rates over 1.00 are
presumably due to errors in the data.

See section C for further discussion.



TABLE

STATE

OO~ N H W

25

60
742

3652
735
956
811

L6
641
735
638
24
592
237
654

1480
601
387
382
691

1125
933
810
AlG
456
796
657
505
387

597

. 297
460
462
775

785
736
1061
937
290
278
311
455
840
963
499
429
507
475
790
273

81

COVERAGE RATE FOR ELECTRIC RANGES (THQUSANDTHS)

61

630
7520
934
569
956
756
924
531
736
627
4856
566
232
379
465
Sh2
348
€29
683
1071
894
871
ga4a
1142
689
673
250
383
716
298
456
438
817

761
729
1042
545
290
270
355
453
822
349
431
415
617
441
698
249

1076

585
467
430
714
298
447
465
213

759
736
1n26
364
295
272
364
445
{40
350
4935

161

63
566

925
556
825
705
983
620
730
589
948
572
911
569
458
554
243
422
157
958
8A33
868
847
168
685
657
467
536
748
299
443
463
802

BR8
731

748
289
2R9
312
446
677
952
487
402
632
442
691
174

64
621

947
462
R72
709
955
618
727
641
814
573
857
568
360
576
545
451
762
968
868
867
869
494
697
655
473
469
737
199
438
455
805

8R8
308

746
287
293
311
[
8138
939

0
1056
R37
442
~G0
209

65
511
0
924
583
3877
693
7064
604
675
640
1261
562
855
338
461
580
S42
357
768
965
919
866
764
627
687
665
472
0
739
305
493
471
805
0
890
321
0
625
295
295
314
368
B35
939
0
388
a#08
447
552
191

A6

0
907
584
935
613
715
6418
730

939
564
770
338
350
584
655
619
743
966
771
876
R37
S04
6L
657
469

731
309
416
281
R0O9

R93

556
293
294
310
431
724
BRT
477
384
764
387
552
196

YEAR
617

0
Y

704

536
615
742
610
678

90>
553
769
131
347
585
653
353
1018
956
R36
875
709
216
684
646
428
450

315
453
487
ROG

89b
323

754
287
299
136
269
597
83v
471
378
762
448
558
289

68

630
305
706
1166
611

957
611
693

839
561
771
191
3472
607
650
622
720
968
886
875
712

651
638
422
452

321
458
490
802

867
333

754
283
303
569
264
624
891
478
375
726
445
318

155

69

612
362
717
558
934

1087
618
688

940
566
112
189
330

6le-

327
621
787
466
840
B75
717
654
654
523
459

326
453
826
825

895
305

745
282
305
579
284
619
837
489
374
397
446h
691
186

70

610
376
721

942

1093
611
693

941
557
707
193
324
596
RZ21
347
324
956
321
863
703

6la
659
518
464
704
334
463
730
RO4

802
487

755
282
310
574
282
701
828
479
376
435
AN )
693
180

71

612
414
7164

945
207
108"
597
247
568
930
555
127
194
321
596
756
343
926
961
827
858
707

607
643
512
473

334
469
53
810

701
451

751
280
315
351
283
60R
847
478
374
240
441
693
175

72

618
3R0
580

938

1093
603

572
940
578
668
195
221
604
551
199
904
968
820
RS3
718

607
645
531
477

339
471

809

557
333

441
280
320
356
224
485
823
487
373
193

695
154

73

AO07
221
583

765

280
586

957
578
669
194
219
613
459
199
R72
956
734
849

576
647
564

131
366
470
488
815

496
321

0
412
279
297
308
203

542
912

373
235

328
157

74

609
274

250

696
635

736

938
580

214
6506
455
199
853
507
736
840

407
645
560
134
472
804

302

410

309
308
198
445
853

373
200

324



TABLLE 26
STATE
69
1 742
2 0
3 5652
4 735
5 Q56
6 811
T 2476
8 64]
9 735
10 A38
11 Q24
12 562
13 237
14 399
15 14890
16 601
17 387
18 202
19 691
20 1125
21 933
22 /R0
23 839
24 456
?5 796
26 0
27 505
8 3R7
29 597
30 297
31 460
32 4A2
33 775
K1/ 0
35 597
36 736
37 104l
38 937
39 290
40 278
41 311
42 455
43 826
44 963
A 499
46 429
47 anT
48 475
49 790
50 273

61

630
7520
934
569
9546
688
924
631
736
627
4856
566
232
379
4A/5
562
348
454
683
1071
894
871
a4y
1142
689
673
250
383
716
298
456
325
217

530
729
1042
945
290
270
356
453
822
G49
491
415
363
44
698
249

82

COVERAGE RATE FOR ELECTRIC WATER HEATERS

42
529

331
563
911
768
348
536
733
540
926
572
232
337
472
559
573
201
R37
ino76
G20
379
866
452
729
565
457
430
714
268
a47
350
513

498
736
1026
I64
235
272
364
445
840
350
495

598

445
A9 H
161

63
SA6

925
487
263
705
691
620
676
584
948
572
175
379
458
436
243
250
757
958
925
849
776
168
685
657
as57
536
709
136
443
347
802

6R2
731

946
2R9
289
142
446
677
348
4r7
402
376
442
691

0

54
621

947
4Q2
872

355
618
AT73

814
573
A&7
568
340
576
545
451
762
348
309
367
869
494
ART
655
473
449
737
199
438
455
RNS

RR8
308

746
2RT
293
311
a4
A3R
933

1056
837
462
690
209

65
511

G924
583
B77

704
604
675

c61l
562
655
338
461
580
542
357
768
365
919
8656
764
627
687
665
472

739
305
493
953
305

890
321

625
235
295
314
363
B35
939

388
808
447
552
191

6
0

907
584
A01

715
618
677

939
564
770
338
350
584
655
619
743
366
771
/76
837
504
664

469

731
309
416
281
R09

893

556
293
294
310
431
724
A7
477
384
764
387
G52
196

YEA=
67

U
u
704

538

742
616
678

905
553
769
191
347
585
238
618
1018
956
836
875
709
216
634

428
430

315
433
487
809

834

754
287
299
136
26Yv
530
830
471
378
752
448
550
32¢

68

630
305
708
1166
541

957

6913

712

452

321
458
490
802

806
333

555
283
303
569
252
364
891
478
375

726,

445
318
150

6G

612
362
717
S5A
540

1087
618
hRA

940
566
172
189
330
hl2
327
621
787
466
840
875
717
654

523
459

326
453
358
825

834
305

547
2R2
305
579
284
519
837
489
374
397
446
322
186

(THOUSANDTHS)
70 71 72
610 612 618
376 416 380
721 714 s80

0 0 0
877 873 746
0 207 0

1093 1082 1093
511 592 603
693 247 0

0 56R 572
941 930 940
557 555 578
707 722 668
193 194 195
324 321 221
599 594 604
731 330 378
347 343 199
924 926 904
956 961 461
B2l 827 820
863 858 853
703 707 718

0 0 0
586 607 579

0 0 0
518 S12 531
464 473 477
704 n 0
33¢ 334 1339
463 469 47)
268 0 0
04 810 RO9

0 n 0
T4l 640 496
487 451 333

0 n 0
555 751 44)
2R2 28n 280
310 315 320
574 35) 354
282 283 224
701 608 485
328 847 823
479 478 487
376 374 373
435 240 193
446 441 0
693 324 649
180 175 154

73

607
221
271

363

280
5R6

957
578
669
194
219
613
326
196
R72
459
734
849

576
564

131
356
470

B15

637
321

412
279
297
308
221
542
912

373
235

280
157

853

200
275



TABLE 27
STATE
60
1 742
2 0
3 SA52
4 735
5 940
6 811
7 2476
8 641
9 735
10 638
11 924
12 562
13 237
14 396
15 1480
16 601
17 387
18 382
19 691
20 1125
21 933
o4 BRO
23 839
24 456
25 796
26 657
27 505
28 387
’9 0
30 297
1 449
32 438
33 775
34 0
135 785
36 422
37 1041
38 650
39 290
40 278
4] 311
42 442
43 860
44 Q63
45 499
46 0
&7 ann
4R 475
49 700
S0 273

61

630
7520
934
569
922
756
924
631
736
627
47933
556
232
379
465
562
348
629
6873
1071
B9y
871
844
448
689
673
250
383
716
298
446
438
817

761
423
1042
945
290
270
356
165
727
Q49
491
415
617
44
698
249

COVERAGE RATE FOR ELECTRIC DRYERS

52
429

931
563
“17
768
948
636
733
A40
926
572
232
137
472
559
373
377
590
In76
320
R79
RAE6
169
729
585
467
430
714
298
437
455
313

759
430
1026
964
295
272
364
318
499
350
4G5%
410
49R
445
496
151

63
566

325
556
R19
708
953
620
730
589
948
572
911
569
458
554
2463
422
757
958
975
368
Ru?
168
6RS
657
4h”7
493
748
299
443
463
802

8AR8a
731

616

289
289
312
426
ha7
952
4R7
402
R26
462
691
174

64
671

947
492
R72
709
955
518
727
64}
814
573
A&7
568
3A0
576
545
451
TA2
348
ang
RAT7
8¢9
494
5072
ASS
473
449
737
109
438
485
8ns

708
308

146
?R7
293
311
467
R138
939

1056
237
442
690
209

295
314
368
835
939

338
808
447
552
191

8

66

0

0
507
584
935
613
715
618
575

939
564
770
338
350
584
655
619
743
966
771
R76
R37
S04
RS54
657
4A9

707
309
416
231
R09

893

556
293
294
310
431
724
AR7
477
384
764
387
s52
196

3

YEAR
67

0

704

538
615
74e
Al6
618

9>
563
894
131
347
585
653
618
1018
966
886
/75
709
216
684
446
424
450

315
433
437
809

895
323

754
287
299
136
259
6539
830
471
375
752
448
554
322

68

630
305
705
1166
847

957

693

886
712

651
638
422
452

321
458
490
802

867
333

754
283
303
569
264
624
89)
478
375
726
445
318
155

69

612
362
717
SSR
938

1017
618
688

940
566
772
189
33n
612
327
621
787
466
840
875
717

654
654
523
459

326
453
826
825

895
305

745
282
305
579
284
619
837
489
374
397
446
- 691
186

70

510
376
721

342

1093
511
593

941
557
707
193
324
599
2zl
347
324
956
Rzl
R63
703

614
559
518
464
7064
334
463
730
204

BO2
487

755
282
310
574
282
701
228

376
435
446
693
180

(THOUSANDTHS)

71

612
416
714

945
202
108¢a
592
247
568
93n
555
122
194
321
594
754
343
926
961
827
850
707

507
6413
512
473

334
469
531
810

701
451

751
28n
31s
35
283
608
847
478
374
24n
44
697
175

72

f18
3R0
580

938
6R3
1093
603

572
940
578
68
195
221
6504
551
199
904
968
820
853
718

607
645
531
477

339
w71
521
809

557
333

441
280
320
356
224
485
823
487
373
193

695
154

73

607
221
583

765
s92
280
586

957
578
669
194
219
A13
459
199
872
966
734
841

576
647
564

131
366
470
418
815

496
321

412
279
297
308
203
542
912

373
226

328
157

74

609
274
250

696
536

734

938
580

214
606
455
199
853
507
736
840

407
645
560
1364
472
804

302

410

309
308
198
4646
853

373
200

324
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TABLE 28 GROSS TNVESTMFNT OF ELFCTRIC RANGES (HUNDREDS)
STATE YEAR
60 61 52 63 b4 65 3 67 68 69 70 71 72 73 T4

340 38R 412 S43 2R]1 633 0 b S45 716 S14 823 814 Rp6 558
0 0 0 0 0 u 5 14 14 25 47 45 43

2l 147 171 203 223 222 177 229 221 264 278 180 321 774 59]
A7 105 121 119 133 169 217 0 33 163 0 0 0 0 0
1SR6 1655 1959 2377 2419 2007 1533 1573 1823 3002 1635 1916 2078 2089 2048
262 377 328 317 304 305 188 197 0 0 0 72 0 0 591
82 209 210 227 247 278 286 296 1035 350 346 324 355 263 0
30 221 19 20 24 21 24 21 32 56 65 54 66 61 42
966 841 877 933 1114 1191 1197 12U% 1323 1328 13864 1582 0 0 0
10 343 323 3522 857 872 878 0 0 0 0 0 1672 1658 0 0
11 78 14 72 77 91 7S 111 121 122 137 151 158 181 173 192
12 135 144 146 146 138 115 120 95 93 93 86 107 104 107 109
13 520 515 481 4569 507 503 537 45l 67 487 383 467 523 537 0
14 641 816 436 497 439 783 926 111> 1183 1284 1259 1268 1158 1209 0
15 65 196 199 165 221 225 246 251 262 277 278 289 295 1335 345

VDN N S W —

16 212 215 229 228 275 220 223 242 273 260 243 269 1325 311 31%
17 394 190 298 S42 445 458 343 343 360 629 369 442 629 721 661
18 144 180 215 274 267 234 288 234 289 263 247 340 591 454 350
19 54 74 70 RS 82 93 103 83 135 173 130 117 137 168 1374
20 225 244 294 298 262 363 442 471 451 647 431 392 411 702 216
21 376 386 405 382 440 470 415 908 586 615 655 63] 733 721 524
22 496 577 706 777 678 744 963 875 994 962 934 745 g0l 932 585
23 403 375 360 384 478 591 1138 536 656 689 561 624 774 0 0
24 112 46 176 208 103 202 232 201 0 0 0 0 0 0 0
25 274 262 255 303 342 399 369 444 506 S47 516 590 622 655 570
26 76 75 93 123 RS B84 93 72  8) 71 85 91 113 123 123
27 167 328 170 275 237 229 236 26U '260 226 217 220 276 270 244
”8 56 44 171 72 5§ 0 0 29 14 14 13 16 16 0 0
29 51 40 41 44 60 81 91 0 0 0 46 0 0 12 11
30 473 381 408 433 430 492 475 554 522 643 5644 562 523 493 0
31 247 108 114 141 118 143 75 70 71 66 68 73 81 91 94
32 1022 1091 1133 1251 1364 1409 1567 1451 1609 968 829 GSg4 0 802 0
33 571 562 467 747 793 880 946 1050 1264 1096 1080 1129 1359 1415 1101

0
35 790 786 780 897 1044 1065 1052 1017 1124 1208 1203 1404 1346 1005 1718
36 173 182 208 222 240 =2l4 0 202 143 254 262 246 242 280 0

37 335 277 310 0 0 0 0 0 0 0 0 0 0 0 0
18 706 726 755 859 G636 978 1111 1080 1115 1221 1056 1175 1212 1357 1160
19 78 83 76 A 47 51 58 57 17 84 85 94 109 116 0
40 376 406 421 352 510 456 390 436 433 424 438 447 495 5R?2 592
41 &R 70 54 59 49 64 87 43 25 27 23 35 52 48 46

42 541 493 491 499 573 562 605 726 786 798 737 T6s B87] 922 816
43 8317 803 =281 1086 1043 Y47 8275 931 991 1205 1486 1193 2005 1R72 2067
44 139 147 165 167 177 179 169 157 157 178 217 247 194 162 138
45 56 60 50 A9 0 0 73 L3 38 42 26 27 21 0 0
46 504 690 425 449 376 667 674 &85 302 747 825 832 1035 1204 1150
a7 S40 547 752 784 627 521 574 gl4 643 656 519 S29 522 550 508
48 117 129 105 35 las 157 146 99 125 121 127 143 0 0 0
49 244 286 273 2868 292 345 348 347  Qag 601 556 562 606 675 570
S0 32 39 45 25 70 42 182 25> 20 30 43 45 5 24 0
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TABLE 29 GROSS INVESTMENT OF ELFCTRIC WATER HEATERS (HUNDREDS)
STATE YEAR

60 61 L2 63 64 65 A6 67 68 69 70 71 72 73 74

30 87 93 98 104 132 150 131 1l4s 157 165 168 115 24 0
28 11 11 12 11 13 16 12 lg 17 16 18 19 19 16
1188 1289 1139 1220 1357 1443 1456 1297 1451 1434 1594 1658 0 0 0
10 138 175 187 205 0 0 0
11 B4 16 85 98 177 95 130 1
12 94 125 130 132 130 115 122 1 98 91 91 118 112 114 115
13 138 153 187 174 117 111 130 116 117 79 150 149 149 0
14 78 234 247 204 167 307 371 448 500 570 S61 476 522 591 0
15 21 60 56 S7 108 108 133 140 167 175 178 18e 229 292 272
16 23 24 24 25 ze 26 25 30 490 43 55 55 79 85 115
17 149 125 115 228 118 115 41 231 97 284 126 281 283 306 256
18 . 25 25 . 39 40 24 30 38 66 76 100 144 87 177 133 95
19 37 45 34 43 45 45 40 ] 45 59 5S4 63 77 85 76
20 79 86 91 103 185 127 135 126 1lo 122 88 83 122 14S 0
21 84 86 123 168 199 215 173 211 204 240 267 26BR 252 204 162
22 310 150 486 290 319 328 330 356 286 307 276 263 274 268 928
23 163 143 137 145 169 188 728 204 377 372 224 334 260 0 0

1 208 190 224 201 413 346 0 U 199 253 237 277 291 279 262
2 0 ] 0 0 0 0 0 0 11 21 20 36 78 67 65
3 3 29 4] 72 72 35 34 48 46 S4 66 80 144 312 416
4 17 17 29 36 36 52 72 0 26 53 0 ] 0 0 0
S 328 333 418 1234 /70 457 377 296 318 1071 365 557 318 496 439
6 31 34 44 43 0 0 0 Y 0 0 0 17 0 0 0
7

8

9

0 0o o 0 387 384 0 0
9 153 159 163 164 186 177 180
1
/

24 32 5 51 50 93 212 186 76 0 0 0 n 0 0 0
?S 34 67 300 59 73 82 82 70 91 92 101 67 76 B4 129
26 0 4 3 5 5 6 0 0 0 0 0 0 0 0 0

27 45 91 34 41 37 39 42 39 55 47 42 49 98 9 91
28 36 18 139 18 65 0 0 20 10 12 12 73 86 0 0

29 26 32 27 32 37 39 46 0 0 0 70 0 0 14 la
30 319 261 281 254 270 284 331 386 313 416 314 319 373 292 0
31 . 10 8 9 10 7 9 7 7 9 9 10 10 9 11 10
32 264 300 415 484 376 134 252 300 274 369 265 0 0 0 0
33 857 495 K27 612 607 831 913 1022 1220 1012 1068 1110 1203 1276 1064
34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a5 206 175 151 172 198 216 219 173 138 276 284 324 244 370 398
36 27 34 43 61 A4 82 0 0 100 129 206 701 170 210 0

37 250 252 276 0 0 0 0 0 0 0 -0 0 0 0 0
38 346 336 409 363 334 361 328 394 339 337 357 713 265 460 470
39 20 25 24 20 22 26 19 2l 2?2 26 21 23 24 27 0
40 430 479 512 524 333 334 342 370 365 359 402 414 427 521 536
4} 46 38 23 20 19 41 54 73 2? 17 17 25 29 31 28

42 3A1 344 368 380 304 373 435 613 695 657 549 647 87 752 732
43 126 131 1R4 152 150 175 169 199 312 33~ 260 367 297 417 358
44 39 43 45 4R 56 55 56 56 =10) 55 66 70 72 55 56
45 36 40 30 49 0 0 20 39 8 6 47 48 2 0 0
46 348 351 228 228 196 295 349 363 383 432 494 485 619 936 98
47 411 493 451 4Kh9 491 524 G52 5531 667 546 ST8 529 445 497 317

49 116 111 121 99 112 121 124 98 208 214 192 273 370 285 264
50 5 3 0 0 4 2 2 2 1 3 5 5 0 2 0
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TABLE 30 GRDSS INVESTMFNT OF ELECTRIC URYERS (HUNDREDS)
STATE YEAR
60 61 62 63 64 65 66 67 68 69 70 71 72 73 764
1 142 95 169 218 1R] 269 0 0 393 574 533 815 824 888 705
2 0 0 0 0 0 ] 0 0 s 9 9 28 26 58 58
3 5 33 45 42 473 75 69 95 114 175 216 225 272 525 45)
4 42 67 62 RO 90 104 164 0 111 215 0 0 0 0 0
S5 1031 1071 1377 1604 1702 1796 1463 2053 1719 2782 1723 1837 2022 2163 2032
6 113 123 129 149 1R3 235 196 209 0 0 ] 64 585 517 497
7 85 162 183 220 238 241 272 321 402 374 1394 371 365 303 0
"8 46 31 39 45 48 49 48 47 49 80 73 82 B2 92 77
9 180174 196 227 330 352 447 S48 669 93p 1023 1323 0 0 0
10 217 170 214 281 4n4 568 0 0 0 0 0 1408 1397 0 0
11 21 2 10 16 37 40 55 75 84. 95 101 110 95 98 163
12 93 70 85 87 A1 80 109 79 85 98 87 126 122 131 132
13 654 722 567 384 476 505 501 460 541 425 1353 48] 0 sl2 0

14 743 772 426 414 351 664 802 1183 1303 1428 1420 1355 1330 1296 0
15 51 158 161 1K0 149 210 249 275 180 299 301 283 297 333 340
16 183 208 176 192 174 195 212 239 260 308 309 376 1387 427 409
17 177 47 138 263 205 240 207 244 305 582 347 443 579 739 704
18 135 146 119 124 1720 171 260 305 362 374 395 465 717 340 726
19 43 39 36 54 1 65 87 73 117 125 135 147 147 155 1642
20 185 196 251 249 3721 405 465 501 550 784 543 663 722 929 473
21 213 231 289 327 337 367 393 418 565 618 654 596 648 707 5]
22 427 294 542 575 356 407 582 656 426 671 723 763 B30 957 2131
23 277 249 257 265 217 367 743 448 475 502 269 32> 371 0 0
24 56 68 41 118 S8 141 136 143 0 0 0 0 0 0 0
25 136 147 138 198 170 205 268 336 465 S5}3 484 5> SR4 603 424
26 84 52 56 74 R3 96 120 126 133 126 138 133 186 18RS 166
27 102 263 149 223 248 262 289 313 34 259 321 230 252 266 268
28 3 7 23 30 20 0 0 66 . S¢ 71 63 77 76 0 0
29 0 13 18 17 19 48 56 ¢ 0

30 356 361 371 373 475 435 S78 634 655 750 757 781 779 744 0
31 45 4] 50 58 71 39 76 36 118 128 127 164 171 189 169

32 1037 1150 1173 1483 1734 1527 1572 1568 1589 1059 950 775 973 1260 0
33 70 97 135 155 170 223 236 271 339 363 464 489 929 989 950
34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

35 749 715 A93 760 899 983 1171 1295 1480 1525 1437 1S58 1519 1528 1524
36 72, 47 128 158 178 188 0 244 216 290 278 313 217 172 0
37 331 297 333 0 0 0 0 0 0 0 0 0 0 0 0
38 973 709 759 857 828 894 1188 1204 1440 1432 1310 1509 1430 1682 1421
39 3229 29 12 19 20 30 74« 88 115 110 99 103 128 0
40 197 221 256 43 73 76 18 96 95 111 143 5% 162 222 234

42 346 530 427 325 370 419 Sl14 K78 786 723 768 800 816 930 854
43 568 611 1013 640 676 751 914 1129 1273 1421 1514 1745 2200 2432 2573
44 92 98 109 108 172 134 146 145 190 222 229 247 230 202 220

45 20 20 12 24 0 0 -al 55 8 36 25 25 18 0 0
4k 0 401 255 272 238 414 431 S5lz SS58 657 753 73R 923 963 909
a7 360 364 454 3IBS 396 399 430 457 447 460 501 782 531 S0 525
4% 164 158 136 124 172 184 188 180 208 238 138 219 0 0 0

an P45 251 249 241 273 291 352 399 495 464  4kb 482 553 572 483
0 39 4y 38 38 55 21 77 13 20 23 33 335 2 11 0
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TABLES 31 TO 34: ANNUAL GAS APPLIANCE AND ALTERNATE ELECTRIC DRYER
GROSS INVESTMENT

Annual state shipments come from GAMA [7] for gas ranges and water
heaters, and from AHAM [1] for gas and electric dryers. Annual national

shipments come from Merchandising Week [10].

The sum of reported state shipments was divided by national
shipments to obtain a national coverage rate for each year. Reported

state shipments were then divided by national coverage rates to generate

the gross investment data.

See section C for further discussion.
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GRNSS INVESTMENT OF GAS RANGES (HUNDREDS)

TAaBLE 31
STATE
60

1 189
2 2
3 110
4 238
5 2825
6 88
7 195
8 40
9 337
10 342
11 16
12 14
13 1587
14 493
1S 248
16 85
17 223
18 497
19 52
20 463
21 541
72 671
23 397
24 180
7S S8S
26 20
27 119
rd-} 14
79 ?1
30 644
2l - A7
32 2041
33 152
34 13
35 996
36 248
37 14
38 1042
19 95
40 75
41 18
42 198
43 1319
44 19
45 11
46 160
47 23
48 120
49 300
50 .9

YEAR

61 &2 63 64 65 66 67 68 69
170 270 286 297 357 423 427 383 448
1 1 2 5 9 7 ) 12 1S
%2 109 110 128 106 97 101 125 163
248 310 301 315 336 347 351 375 416
2656 3069 32A9 3459 2928 2423 2025 2575 3163
90 104 108 1312 99 93 87 105 112
198 180 1196 2n3 242 237 231 255 235
35 31 41 41 50 59 5¢ 52 39
380 1350 356 400 400 379 406 561 435
310 390 448 525 538 584 534 681 778
27 25 21 16 42 23 27 42 53
17 14 27 20 34 38 ) 24 39
1492 1525 1496 1624 1812 1763 1751 2013 1943
551 728 845 934 1043 989 916 688 747
238 264 283 278 327 290 308 291 280
144 109 87 100 107 149 200 273 318
177 222 251 240 214 250 278 295 307
468 K41 S22 577 704 747 633 Tl2 742
49 32 40 50 45 49 44 39 51
517 659 659 777 919 816 736 644 690
566 455 448 543 612 516 443 489 464
655 756 779 905 959 1n02 950 1160 1217
309 212 334 316 315 287 2395 308 372
168 211 205 196 185 211 242 236 290
587 A£53 693 6KR3 B34 763 749 850 844
16 19 19 30 17 12 9 11 11
124 142 167 136 127 118 121 128 148
14 20 52 37 27 9 12 24 27
23 17 17 1 23 20 22 16 24
765 857 935 922 905 845 934 895 933
45 58 62 75 70 63 68 73 82
2362 1759 2103 1950 1858 1742 1875 1633 1760
181 202 254 240 287 280 267 352 352
9 12 19 22 13 19 27 33 39
920 1n21 1031 1068 1199 1152 1133 1161 1254
221 293 271 234 304 290 265 319 295
9 18 18 26 34 36 38 45 73
1071 1183 1165 12726 1432 1424 1530 1530 1640
102 77 94 126 122 138 132 159 188
83 100 118 1720 177 178 169 188 199
29 34 45 30 32 22 20 27 34
153 204 217 198 203 216 224 268 328
1397 16164 1552 1630 1597 1541 1546 1814 1890
30 29 32 29 39 36 31 37 76
8 6 8 10 11 13 la 13 10
149 194 193 201 245 224 191 211 264
22 37 35 55 42 52 53 76 73
112 147 187 163 175 185 184 183 195
282 317 378 370 420 432 409 438 424
7 6 7 6 7 5 8

7

6

409

3250

7

71
437

231
345
3404
141
209
48
687
738
63
6A
2343

2067
112

286
197

459
7

227

73

273
12
238
435S
33R8
166
301
63
532
916
12
48
2618
658
201
165
271
557
63
828
438
1050
406
283
640
11
72
45
48
1090
160
1993
246
8
1189
295
25
1498
8l
196
44
235
1R56
110
11
344
61
226
369
11

764

181
16
195
296
2504
110
264
48
403
466
49
21
1489
453
182
116
194
486
45
685
474
840
284
219
S49
24
89
27
32
1073
119
2081
199
6
835
306
22
1296
95
104
S0
162
1394
120
6
279
38
188
359
8



TABLE 32
STATF
60

1 378
2 5
3 294
4 307
S 3982
6 342
7 3727
8 81
9 440
10 519
11 16
12 25
13 1652
14 709
15 467
16 297
17 217
18 610
19 64
20 955
21 688
72 816
23 . 337
24 316
25 1035
26 92
27 316
78 46
79 47
30 1315
31 1643
32 1634
33 158
34 45
a5 15A9
36 449
37 36
38 1675
39 122
40 79
41 S4
42 276
43 24734
44 162
45 27
46 249
a7 75
48 133
49 534
50 45

GROSS
61 62

316 1335
5 4
300 1391
367 389
4508 3833
429 458
260 254
9% 75
398 517
447 a7
28 24
22 39
1666 2203
745 482
463 587
300 321
300 264
627 738
50 61
875 319
602 /95
818 1270
394 395
376 292
959 1040
67 147
340 283
37 65
42 32
1296 382
149 237
1495 2544
146 Ing
34 33
1316 1560
471 518
44 120
1647 1459
101 75
70 73
60 79
254 287
2530 2514
190 270
17 21
226 290
81 A6
145 180
523 537

51 92

INVESTMFENT
63 oY

231 203
7 12
433 416
278 302
3846 5075
492 S17
210 233
60 AS
356 376
409 511
22 14
36 24
15R3 1686
595 702
428 447
269 278
232 277
502 594
45 53
763 692
669 697
991 1038
356 417
150 222
840 1095
121 1R4
259 28RS
48 115
47 51
621 941
210 296
1336 1453
187 211
36 ]
1554 1405
465 /08
176 1136
1144 1222
50 93
57 R8
=9 50
248 342
1929 2254
292 289
45 39
261 3853
58 97
142 178
482 5729

42 100

89

OF GAS WATER HEATERS (HUNDREDS)
YEAR
65 A6 67 68 69 70 71
241 337 345 375 421 451 1370
20 15 13 24 19 26 2R
358 226 254 318 40R 468 679
253 260 225 244 289 311 384
4628 4444 4320 4126 3TRA 3645 4362
464 454 486 499 49]1 515 613
249 248 224 235 291 279 27
56 53 45 39 51 47 31
481 496 407 4B3 418 1395 139p
606 £37 598 656 576 680 7872
37 21 23 35 28 38 41
31 29 38 43 39 76 113
1556 2070 1816 1979 1732 1670 1977
531 652 623 766 762 834 1048
465 8542 470 527 480 377 448
277 330 285 389 424 470 576
243 250 228 237 228 304 247
756 686 644 151 . 714 702 1759
40 36 30 49 44 43 41
591 {72 549 533 561 554 639
713 748 706 757 757 690 820
978 1243 1125 1128 1080 1205 1117
407 S44 450 493 S07 540 5649
221 259 228 225 249 286 293
1011 1065 914 1033 937 1008 1227
152 111 3¢ 106 105 98 175
275 333 294 355 330 342 42R
76 39 31 49 52 61 90
44 43 23 30 36 36 3
768 A01 840 874 477 850 929
274 169 139 149 124 135 154
1452 1948 1453 1581 1838 1472 1637
226 157 142 181 203 297 157
42 S1 30 43 46 42 53
1397 1726 1434 1576 1446 1518 1724
S18 485 391 406 405 513 481
114 48 617 89 133 3117 125
1154 1416 1241 1247 1383 1629 1306
90 102 7 100 81 87 128
136 102 25 116 77 120 125
68 58 5 67 6R 71 101
358 316 130¢ 357 377 570 423
2297 &79 240 2RB53 2B43 2801 13168
283 205 208 192 205 208 247
17 22 16 la 18 19 16
346 283 253 2B0 11 385 394
120 127 1#2 155 189 113 17
120 154 123 127 162 135 g3
486 589 570 613 SIn 560 78¢
89 53 4 52 A8 32 37

1342
110

121
418
3542
229

391
151
172
829

35

340
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TaRLF 373 GRNSS INVESTMFENT OF GAS DRYERS (HUNDREDS!

STATE YEAR

A0 61 52 63 b4 65 66 67 68 69 70 71 72 73 7%

1 17 12 13 16 23 23 26 33 3 34 31 27 32 30 21
2 0 0 0 1 1 2 1 4 4 5 3 6 6 7 5
3 8 15 13 14 21 27 33 4e 55 77 80 82 113 95 60
4 53 3R 30 4s 48 55 61 89 62 86 70 58 77 49 59
5 439 479 450 736 952 1015 1058 191 1323 1462 1336 1367 534 1707 1468
6 20 19 21 24 31 37 35 49 52 54 53 59 76 67 46
7 19 20 19 26 31 34 39 59 54 S1 47 39 50 46 36
8 S 5 5 6 8 9 11 13 1 13 12 12 10 11 8
9 13 8 7 32 15 38 35 37 35 38 36 36 46 53 41
10 16 12 23 31 45 66 76 85 109 124 89 85 96 85 57
11 1 0 1 4 8 3 1 a 3 3 4 12 9 9 9
12 3 1 1 1 1 2 3 3 2 2 3 4 4 4 3
13 499 554 3583 642 715 835 853 1090 964 934 896 907 1216 1103 R8S8

14 147 140 170 201 206 245 258 291 275 272 235 219 291 241 206
15 98 94 111 112 145 169 176 214 189 191 175 161 191 162 127
16 46 46 45 48 54 62 69 82 84 82 80 81 102 92 60
17 4] 35 35 42 49 56 61 37 85 85 89 90 106 79 56
18 137 148 128 170 211 271 289 311 278 260 257 272 320 310 223

19 7 4 4 5 5 3 6 8 5 6 7 o] 7 6 5
20 88 93 16 116 136 153 159 209 178 178 184 195 238 198 141
21 84 115 124 135 153 160 184 254 247 259 234 221 276 236 161

22 417 374 425 467 566 658 674 801 732 795 750 743 935 849 8]
23 129 119 153 1S3 182 197 201 2?3 227 217 211 229 271 242 195

24 5 12 5 6 14 21 23 28 25 27 27 22 24 12 11
25 163 172 205 207 2727 261 270 338 29¢ 285 274 276 319 271 206
26 3 2 4 4 6 S 8 9 10 9 9 8 10 6 S
27 48 34 38 39 48 52 5S4 58 66 65 63 59 70 49 36
7?8 1 1 1 2 12 8 7 6 6 6 9 14 24 18 16
29 3 2 3 6 4 5 6 10 7 A 8 13 11 7 6
39 253 279 296 291 329 366 398 S30 488 521 457 464 530 459 330
31 - 9 14 11 14 37 26 23 36 29 33 32 32 43 39 30
32 347 425 412 450 511 S54 s578 788 708 710 673 627 816 687 539
33 4 2 3 5 11 14 28 32 34 40 37 46 S1 34 20
34 4 3 5 S 11 12 12 16 13 13 14 13 17 9 8

35 345 330 340 361 405 417 428 S00 463 451 407 40> 452 400 331
36 56 78 70 79 84 86 94 113 117 110 115 119 145 116 88

38 375 391 375 354 412 466 501 651 S80 625 627 587 764 586 480

29 7 8 12 11 15 18 23 37 41 36 37 3 40 29 21
40 1 1 1 1 2 4 5 8 8 9 9 1n 12 8 5
41 9 8 10 10 11 14 14 17 16 16 17 1a 21 13 10
42 6 3 3 3 5 10 14 15 12 14 | A 13 12 8

43 190 187 172 207 2A1 286 337 414 445 430 422 42> 492 425 357
a4 15 16 17 25 36 43 42 55 51 51 48 s8R 6] 46 33

4S 2 1 2 1 1 2 2 4 5 5 3 3 4 2 1
46 12 11 14 16 17 23 28 32 29 36 38 44 50 29 20
47 17 3 4 6 6 8 11 i5 1s 16 15 13 17 15 14

8 7 22 22 25 27 35 40 31 45 45 SO 51 64 46 37
49 194 123 132 140 170 201 215 253 212 220 195 202 263 223 176
50 2 1 1 1 2 3 4 4 4 - 5 4 6 5 4 3
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TABLE 34 GROSS INVESTMFNT OF ELFCTRIC URYERS (HUNDREDS)

STATE YEAR
60 6l K2 63 64 65 KA 67T 68 69 70 T1 72 73 74

1069 110 141 180 211 2%8 311 1371 402 436 494 601 690 743 570
23 24 31 40 13 16 15 23 22 22 23 32 31 46 51
37 42 48 66 1) 62 A1 93 128 164 176 230 305 1375 296

669 701 956 1141 71 107 144 132 202 215 245 313 370 401 322

107 107 130 185 1191 1237 1277 1395 1493 1564 1431 1709 1923 2194 1954

148 183 190 207 181 202 229 246 294 310 325 408 544 580 479
26 28 31 39 213 271 296 370 380 400 350 381 398 450 1382

200 159 213 274 44 52 66 77 72 75 70 80 82 97 S0

120 128 167 205 330 375 4R9 S41 724 812 907 1144 1477 1922 1529

10 63 54 67 70 291 356 482 S2U 613 683 692 884 1043 1154 889

11 321 291 370 399 Ak 68 S6. 71 70 83 94 106 92 Q4 130

12 280 245 298 348 79 101 105 10Y¥ 117 127 129 169 204 221 203

13 154 136 177 184 422 450 523 538 571 574 569 664 817 972 933

14 117 116 134 140 374 452 515 54l 58 625 602 705 814 957 875

15 111 99 117 145 190 234 257 233 279 303 287 302 356 430 414

16 R9 94 105 119 142 165 194 227 266 302 291 356 414 451 383

17 45 49 48 5¢ 171 223 272 32% 348 364 391 457 535 G5aa 511

18 170 177 217 230 138 179 226 243 283 295 317 406 469 529 464

19 186 220 274 1301 57 74 86 109 117 133 135 15¢ 175 189 15%

20 381 281 336 356 265 293 340 399 425 458 469 G5eA 662 731 672

21 156 144 176 201 335 364 428 507 505 561 541 S7? A1 694 538

22 40 42 50 65 438 535 566 66U 653 655 31 764 301 995 895

23 163 153 170 193 228 283 317 341 344 343 340 384 441 Sn0 494

24 62 48 58 65 86 132 171 210 241 251 294 339 402 419 309

25 127 117 138 153 232 277 1335 396 451 483 526 629 721 K47 7135

26 17 17 27 48 80 92 105 103 114 112 112 131 161 156 13%

27 - 27 29 39 40 173 182 204 227 227 244 234 271 324 329 291

»8 216 213 225 255 39 45 44 4} S0 64 66 87 108 126 115

29 42 50 50 52 42 60 70 37 92 108 109 118 137 143 126

30 563 558 524 T06 266 304 356 394 422 472 437 508 676 T14 K42

31 95 92 122 149 54 57 62 75 8% 89 91 124 145 3155 142

32 sS2 35 52 52 756 864 899 1059 1101 1156 1097 1269 1605 1499 1431

33 670 608 aA5 764 198 233 374 490 597 K94 857 1021 1172 1302 992

4% A4 100 132 140 A9 77 89 90 9¢ 94 98 112 136 134 137

35 209 201 243 280 RBA3 1010 1166 1239 1332 1425 1306 1460 1724 1997 1679

36 652 581 K09 647 146 176 221 248 290 317 338 418 480 544 457

37 35 39 53 S5 314 356 364 375 394 42> 380 469 513 570 5472

38 31 29 41 57 717 848 966 1096 1118 1227 1225 1401 1760 1806 1516

39 50 44 56 A0 a7 71 86 106 103 113 106 105 117 112 88

40 196 189 »23 27S 79 12l 164 222 287 334 358 431 512 Sa4 410

41 301 361 399 440 58 69 77 44 90 93 90 99 129 127 120

42 63 58 72 A6 3720 395 495 Sob 633 615 646 791 924 1053 8”35

43 ?1 19 25 27T 5727 599 783 934 1153 1198 1297 1621 1934 2196 1906

44 141 138 195 210 a8 91 110 134 155 155 147 187 214 232 193

45 321 319 376 4n6 31 41 49 59 64 69 65 70 T4 71 S4
46 135 124 137 153 248 300 374 432 S01 s55 611 77) 874 948 757

47 272 237 256 271 428 459 549 603 604 58] 507 560 625 724 593
48 23 20 24 23 158 186 208 227 239 267 282 3372 383 169 301
49 11 10 9 10 331 374 432 457 47)] 464 435 485 554 SR7 530
50 20 20 28 38 30. 295 31 32 37 38 40 46 59 60 S4

O ®NO NP W
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TABLES 35 TO 37: ORIGINAL ANNUAL GAS APPLIANCE STOCK DATA

These series were derived from the gross investment data in Tables

31 to 33 and the U.S. Census of Housing [12].

See section C for further discussion.



TABLE 35 STACK OF GAS DAN3ES (THOUSANDS)
STATE YEAR
60 K1 42 63 64 65 66 67T 68 K9 TO Tl 72 73
1 260 260 260 2A3 2AT 270 274 274 281 290 296 298 302 299
2 0 1 1 1 1 2 3 4 5 7 9 12 15 19
3 241 247 251 257 2A3 269 274 277 282 291 298 304 316 1328
4 254 259 264 272 278 285 291 292 300 312 320 325 329 332
§ 3757 3825 3886 3948 4082 4135 4187 418« 4212 4291 4350 4398 4453 4510
6 274 275 275 277 273 230 280 273 280 282 283 284 285 287
7 397 309 311 312 314 315 317 316 319 325 327 326 326 1326
8 49 S1 32 33 &5 56 S8 39 61 64 65 64 68 70
9 234 244 233 261 2AS 277 2R4 284 292 310 323 332 343 348
10 351 356 360 367 376 387 395 337 409 431 445 455 465 468
11 36 36 356 36 135 35 35 35 35 35 36 36 37 37
12 A 5 6 7 7 9 y 10 11 12 13 15 18
13 2056 2101 2141 2186 2227 2269 2312 2326.2374 2459 2506 2547 2600 2640
14 609 618 529 648 671 694 718 724 T47 767 778 T3] 792 799
15 3728 334 340 347 3%4 361 368 354 377 387 392 396 400 418
16 383 378 375 370 345 361 356 351 350 355 357 357 357 360
17 343 348 1350 1355 3A0 363 367 357 373 383 389 393 395 399
18 650 668 &74 689 607 706 717 719 730 752 763 770 778 781
19 42 4} 40 39 3] 38 37 35 35 3¢ 33 32 31 30
20 718 732 748 771 794 &19 847 859 884 912 932 951 975 997
21 847 B8S7 8’68 875 8RN 888 897 8IS 899 911 914 914 915 914
22 1052 1066 1079 1098 }116 1137 1156 1152 1185 1230.1258 1272 1289 1307
23 338 394 401 407 414 420 424 423 428 436 442 447 453 458
26 228 228 228 230 230 230 229 226 228 231 233 233 233 233
25 696 703 709 719 728 736 745 742 751 772 780 783 788 7R8
26 0 59 59 58 &8 53 S7 56 S5 55 54 53 52 5l
7 196 195 194 - 194 194 193 191 187 186 186 185 183 181 178
28 16 17 19 20 24 27 30 32 34 37 41 4~ 53 60
29 28 29 30 31 132 33 34 35 36 37 38 39 40 4l
30 1322 1343 1369 1401 1435 14566 1494 1506 1540 1583 1513 1619 1617 1646
31 131 132 133 134 136 138 139 139 141 144 146 1l4R 151 155
32 3826 3873 3932 3959 4018 %055 4082 4079 4116 4162 4186 4212 4255 4278
33 72 77 82 87 95 101 107 109 1l6 128 135 1641 146 149
34 25 25 25 25 25 25 25 25 26 27 27 28 28 28
35 1620 1626 1928 1636 1642 1546 1651 1638 1645 1665 1670 1664 1666 1665
76 498 499 500 503 506 506 508 505 507 Sl4 S15 515 S15 519
37 48 48 48 48 48 48 .49 49 Sn 52 54 585 §7 g7
38 1854 1858 1862 1872 1879 1886 1896 1834 1902 1936 1949 1957 1971 1978
39 133 133 133 133 132 133 133 132 133 136 138 13R 139 136
40 S50 53 56 59 A4 63 74 77 83 93 99 105 108 112
41 40 40 40 41 42 42 42 42 42 42 43 43 44 44
42 192 195 19% 137 2n0 201 201 139 201 207 210 211 210 209
43 18RS 19078 1932 1948 1998 2025 2047 2044 2069 2124 2154 2172 2200 2223
INA 9 70 71 72 74 15 76 1T 78 80 83 87 91 94
45 12 12 12 12 13 13 13 13 13 16 14 14 14 14
46 296 306 316 32& 341 353 367 377 390. 408 426 440 4S7 480
47 sS4 54 .55 56 ST 39 60 51 643 67 69 In T1 72
48 277 276 215 216 27% 217 277 215 276 279 280 279 279 279
49 406 415 423 432 442 452 464 458 48] 500 S11 Sl 530 538
50 43 42 42 42 42 4l 41 41 41 40 40 40

43

42



TaBLE

STATE

VONI»AFWN -

36

60
298

274
239
4338
380
216
42
186
381
35

17656
6398
364
492
362
530

1318

332
AR
75

94

STICK NF GAS WATZIR HEATERS (THOUSANDS)
YEAR

61 52 63 64 65 A6 67 68 69
316 231 343 350 356 363 373 379 392
0 0 1 1 3 4 6 8 12
290 307 374 339 357 370 380 387 402
256 276 232 3n2 315 325 33> 341 353
4527 4743 4874 4982 3152 §279 5408 5477 5616
398 420 439 455 475 490 506 517 537
230 P4l 247 251 256 261 256 2671 2712
47 52 56 58 61 64 56 68 70
207 225 242 251 263 275 288 293 308
4G9 433 460 475 496 S17 &4+l 555 583
36 37 37 38 38 38 39 38 39

9 11 13 14 15 17 19 - 20 23
1864 1365 2066 21734 2216 2PR4 2374 243} 2532
676 717 1746 768 197 817 842 858 891
386 408 428 440 454 467 432 483 507
505 517 527 532 540 546 553 555 568
377 397 411 4723 438 451 45+ 474 4B9
610 540 666 6RO 700 721 7+l 752 778
19 20 20 19 19 18 17 ls 15
&29 &76 T13 740 769 790 8lb 830 854
529 =55 577 593 614 630 A4Y 657 679
1346 1414 1470 1510 1556 1595 1645 1676 1730
455 476 493 505 522 536 5306 5665 SA7
220 235 242 243 245 248 252 252 255
801 =840 869 AR5 913 932 954 960 985
112 114 118 121 126 128 130 130 132
266 279 285 2R9 295 298 304 305 312
22 25 28 31 37 41 43 45 49
21 23 24 ?5 27 28 30 30 31
830 305 929 948 1014 1049 1037 1116 1163
163 169 177 182 191 198 202 203 207
1611 1715 1844 1918 2007 2088 2193 2260 23656
75 84 98 105 116 125 133 138 148
39 41 42 44 46 47 49 So 52
2044 2101 2151 2190 2231 2264 2309 2326 2374
546 565 583 592 608 617 627 628 637
49 51 55 A0 65 68 69 0 73
1801 1867 1904 1972 1948 1964 1989 1994 2020
67 72 74 76 79 82 35 86 30
47 52 57 61 66 72 142 82 99
53 56 58 59 61 62 53 64 A6
211 220 226 229 236 242 247 247 254
2097 2210 2289 233G 2399 2452 26437 2485 2572
163 172 181 189 199 206 212 215 221
10 10 10 11 11 11 11 10 10
286 304 322 337 359 378 3% 410 43)
48 54 59 43 70 77 85 92 103
326 327 324 320 315 310 305 299 2%
648 528 601 572 S47 520 4vo 469 450
73 70, &9 A6 64 62 .56 53

59

70
406

420
366
S740
556
279
13
320
507
40
26
2623
924
523
580
503
802
14
B79
701
1781
6508
259
1n06
134
319

32
1194
209
2485
159

2416
545

2049
93
96
67

261

2656

228

454
117
290
429

64

71

425
24
444
382
5880
580
287

334
640
41
31
2724
966
534
597
523
830
14
907
723
1846
637
265
1034
134
327

34
1247
213
2601
177
57
7469
659
8?7
2095
96
108
69
277
2753
2358
10
484
128
287
411
60

12

439
34
478
402
6049
609
294
78
347
678
42
38
2841
1018
553
618
541
860

940
751
1907
AAD
271
1070
141
338
66
35
1305
218
2729
188

2530
672

2127
101
115

73
287

2863

244
10
516
1464
285
398
57

73
450

s07
416
6181
637
298
80
356
707
42
4h
2940
1058
566
633
556
R84

9kb6
770
1959
AR3
275
1092
143
346
73

1346
722
2R43
198

2573
683
31
2149
105
122
76
292
2955
251
10
S44
157
281
3n2
54

74

481
56
527
432
6203
643
307

507
776
42
68
2996
1099
575
635
578
901

1000
781
1999
705
283
1101
146
345
88
39
1387
222
2940
285

25609
692
120

2189
107
162

331
2998
253

605
221
278
364

51
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TABLE 37 STOCK. OF GAS DRYZIRS (THOUSANDS)
STATE YEAR

60 61 A2 63 64 65 A6 67 68 69 70 71 72 73 74

1 5 6 7 9 10 12 14 17 19 27 25 2R 31 34 37
2 0 0 0’ 0 0 1 1 1 2 2 3 3 4 S 5
3 S 5 7 8 10 13 16 20 26 30 38 48 59 73 86
4 9 14 17 20 24 28 33 38 44 49 56 62 67 74 78
5 267 308 1355 417 497 S86 685 730 B24 952 1089 1224 1361 laas 1605
6 11 13 15 17 20 23 27 31 33 41 47 53 59 68 76
7 3 11 13 15 18 21 24 28 32 37 42 47 51 57 62
£} 2 3 3 4 5 6 7 3 9 10 12 13 15 16 18
9 6 7 8 9 13 17 21 26 30 35 40 46 52 59 67
10 9 11 12 14 17 21 26 - 33 38 47 57 65 72 81 88
11 0 0 0 1 1 2 2 2 2 2 2 3 3 4 5
12 ] 1 1 1 1 1 2 2 2 2 3 3 3 4 4
13 389 426 467 511 5Al1 610 k68 725> 777 838 B9l %44 9G4 1064 1118

14 131 142 153 165 181 195 212 229 243 260 275 289 301 317 329
15 ]1] 89 %6 105 114 124 137 147 160 173 185 196 206 218 227
16 45 49 54 59 64 70 76 33 90 98 106 114 122 133 142
17 22 25 28 31 35 40 45 50 55 62 69 76 83 92 98
18 56 66 77 87 100 115 134 154 169 1B7 202 218 233 252 268

19 2 3 3 4 4 4 S 6 5 7 7 8 8 9 9
20 35 42 50 60 71 82 95 109 123 138 153 169 185 206 222
21 33 40 50 61 74 87 101 118 135 157 178 199 219 245 266

22 320 351 381 414 451 492 539 S37 627 A76 724 771 B81S 873 918

23 102 113 124 137 151 167 183 200 218 234 251 268 2R6 3n8 326

24 4 4 5 5 6 7 8 10 I 13 14 16 17 18 19

?5 BR7 99 112 128 laa 160 178 197 213 232 249 264 281 301 3la
4

26 3 3 4 4 5 5 6 5 6 7 7 8 8 8
27 78 32 34 37 40 43 46 49 52 56 60 63 66 659 71
28 0 0 0 0 1 1 2 3 3 3 4 4 5 6 7
»9 1 1 1 2 3 3 4 4 5 6 7 R 9 10 11
30 112 133 15% 181 208 235 265 298 331 369 409 445 48} 525 559
31 4 5 7 8 9 12 14 . 16 19 21 24 27 30 33 37
32 165 192 226 260 299 338 381 426 470 S23 572 620 664 723 768
33 2 2 2 3 3 4 6 8 10 13 17 21 25 30 34
34 4 4 4 5 5 6 7 7 ] 9 9 1n 11 11 12

35 290 314 1338 361 387 412 438 4b54 485 S11 533 553 571 594 409
36 30 35 41 47 S4 60 67 75 81 90 88 106 114 125 133

38 266 294 1324 353 381 410 444 479 S1] 549 SB7 625 659 705 735
5 6

39 ? 3 3 7 9 11 14 18 21 25 28 23 36
40 0 1 1 H 1 2 2 3 4 5 6 8 10 12 14
41 9 9 10 10 11 12 13 14 l4 1S 16 17 17 18 19
42 2 3 3 3 A 5 5 7 8 9 10 12 13 14 16
43 73 88 105 121 141 163 189 219 247 286 322 360 397 442 479
44 6 8 9 11 13 16 20 23 27 31 35 39 44 49 53
45 1 1 1 1 1 2 2 P4 2 2 3 3 3 3 3.
46 7 8 10 12 14 17 20 24 28 33 39 46 S4 64 71
a7 3 5 -5 6 6 7 8 9 10 12 13 15 16 18 20
48 22 24 26 27 30 32 34 37 40 43 46 49 53 57 60
49 R6 102 113 1725 139 1S3 170 189 205 223 241 258 274 297 314
50 3 3 3 4 A 4 5 5 6 7 7 R 9 10 10



