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Measuring Real Consumption from
Quantity Data, Canada
1935-1968 *

DAN USHER

QUEEN’S UNIVERSITY

TIME series of real consumption may be constructed by deflation or
by revaluation. To measure real consumption by deflation, one divides
the value of consumption in current dollars by the value of an appro-
priately chosen price index. To measure real consumption by revalua-
tion, one collects time series of quantities consumed and evaluates the
quantities of each year by the prices of some arbitrarily chosen base
year.

In principle and subject to the appropriate choice of index number
formulae, deflation and revaluation ought to give identical measures of
real consumption, because quantity is equal to the ratio of value and
price for the aggregate of all goods, as well as for goods taken one at a
time. Suppose the year 0 is chosen as a base year in the double sense
that real consumption in the year 0 is set at 100 and that prices in the
year O are used as weights in the quantity index. In each year ¢, real
consumption assessed by revaluation is given by the quantity index
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where p;° is the price of the good i in the year ¢, g is the quantity .

* ] appreciate the able assistance of Robert Lippens and Mrs. Wiktoria Kierzkowski in
collecting and processing the data. Malcolm Urquhart and Joel Diena of Statistics
Canada have read drafts of this essay and have made helpful suggestions. The project
was financed in part by the Canada Council and in part by Statistics Canada.
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consumed of the good { in the year ¢t and so on. Real consumption
assessed by deflation is the ratio of an index Y,’ of consumption in
current dollars

Yo =1——x 100 ()
0,0
and a Paasche price index
Pt= = 3)

We see at once that the two measures of real consumption are the
same,! that is
o = Y IP; 4

The two series are not the same in practice because the world does
not present us with neat time series of prices and quantities of n
. distinct goods which together constitute the whole of real consumption.
In the course of this paper it will be shown that the rate of growth of
real consumption assessed by revaluation is typically less than the rate
of growth of real consumption assessed by deflation, and that the ratio
of the two series provides a measure —a crude one but the only such
measure we possess — of the rate of quality change implicit in the official
national accounts. The time series obtained from the revaluation of
quantity data also provides a link between growth rates of consumption
of particular goods and services and the growth rate of consumption
as a whole.

Deflation is preferred to revaluation for measuring real consumption
in the official national accounts in every country in the world. There
are cogent reasons for this preference, but there has to my knowledge
been no systematic analysis of the relative merits of the two series.
Nor has there been any attempt to measure real consumption by reval-
uation to compare the growth rates of the two series and draw out the

! As is well known from the theory of index numbers, a base-weighted Laspeyres
quantity index may be a biased indicator of the extent to which people are becoming
better off in the course of time. The index is sufficient for the limited purpose of con-
trasting deflation and revaluation.
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extra information the second series provides about the process of
economic growth. That is the purpose of this paper.

I attempt to construct a time series of real consumption from
quantity data for Canada over the years 1935 to 1968. The paper be-
gins with a statement of the reasons why national accounting offices
choose to measure real consumption by deflation rather than by re-
valuation of quantity data. There follows a discussion of the kind of
information one might hope to obtain by measuring real consumption
by revaluation as well. There is a discussion of problems in collecting
and processing quantity data. Finally, there is a brief description of
the results. '

THE ADVANTAGES OF DEFLATION

The advantages of deflation are these:

(i) The data on value and prices required for measuring real con-
sumption by deflation are more readily available than the quantity
data required for measuring real consumption by revaluation. Data
required for deflation are consumption in current dollars, which can
be got from financial statements of firms, and a sample of prices. We
need not have a complete enumeration of prices because competition
can be trusted to keep price differentials among firms within a narrow
range. By contrast, quantity data can only be obtained from a complete
enumeration of firms or from a very large and detailed sample of house-
holds. At present there are many items of consumption, including
books and furniture, for which we have no quantity data at all.

(i) Deflation makes it possible to measure real consumption without
having to account explicitly for the full diversity of goods and services
in the economy. In measuring real consumption by deflation, one
can get by with a price index of a few representative goods in each
category of expenditure, in the hope that prices of goods in the
index change at about the same rate as the average of prices of all
goods in the category. In measuring real consumption by revaluation
of quantity data, we must somehow come to grips with the fact that
there is an infinite variety of goods and services, and that no two goods
are really identical in every respect. Some goods, such as pounds of
flour bought at different times, are similar enough so that we are con-
tent to treat them as amounts of the same commodity. Other goods
are so nearly unique that we hesitate to combine them into quantities
presumed to persist in some homogeneous form for the whole duration
of the time series. Novelties, such as hulahoops, clackers, and yoyos,
are goods of this sort, and as a matter of practice, one has little option
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but to assume that prices of novelties rise at about the same rate as
prices of some other class of goods. One deflates values of novelties
by, for instance, the consumer price index to obtain a time series of
the real output of novelties, on the assumption that, whatever novel-
ties may be, the efficiency of labor and capital in producing them is
rising at about the same rate as the efficiency of labor and capital in
producing other things. Since one cannot construct a genuine time
series of the quantity of novelties, the validity of the assumption can-
not be checked, and we can never know whether the estimate of the
quantity of novelties is accurate or not. As an.alternative, we could
derive a quantity series for novelties by assuming that consumption of
novelties increases at the same rate as consumption of some other
class of commodities. This assumption is probably less satisfactory
than the assumption that the relative price of novelties and some
other class of commodities has remained constant.

(iii) Devaluation entails an automatic correction for quality change.
Think of value, v, as being the product of price, p, quantity, g, and
quality, m. We would like a time series of real consumption to reflect
changes in quantity and quality but not price. We get this result if we
deflate value by a price index, as long as the price index represents the
value each year of a bundle of goods of a given quality and design; the
price index would be a true reflection of p, and the deflated series would
be v/p = gm, which is exactly what we require. If consumers consider
one good suit to be the equivalent of two poor suits no matter how
many good suits and how many poor suits are put onto the market,
then the dollar value of expenditure on suits deflated by the price of
one kind of suit or by a price index with fixed weights is an ideal meas-
ure of real consumption of suits, while a quantity index of the number
of suits purchased would be inappropriate.?

These advantages of deflation over revaluation, the availability of
data, the ease of accounting for the diversity of goods and services, and
the automatic correction for quality change, provide some justification
for the preference for deflation in the official national accounts.

THE ADVANTAGES OF REVALUATION

It would be difficult to argue for the replacement of deflation by
revaluation as the principal method of measuring real consumption in

2 This example shows that deflation may give us a correct measure of real consump-
tion inclusive of quality change, but it does not prove that quality change is always
accounted for correctly. In the course of this paper, we shall consider examples where
quality change is overlooked or is imputed erroneously.
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the national accounts, but I think a case can be made for measuring
real consumption both ways. A supplementary series constructed by
revaluation of quantity data can be useful in several respects:

(i) The principal reason for wanting a time series of real consumption
derived from quantity data is to connect our measure of aggregate con-
sumption with information about particular ‘goods and services we
enjoy. One would like to think of national income statistics as con-
stituting the last chapter and summation of an imaginary statistical
abstract. Each preceding chapter shows change, improvement or
deterioration of some aspect of the economy —food, clothing, transport
and communication, health, education. The final chapter combines
changes in all aspects of the economy into one measure of the progress
of the economy as a whole. The accounts as they are now set up do
not serve that purpose because one cannot link time series of real
consumption to more detailed and specific information about the
economy. Measures of real consumption based directly on quantlty
data forge the link automatically.

For example, the Canadian national accounts show that food con-
sumption per head has increased at a rate of 1.4 per cent per annum
between 1935 and 1968. Broadly speaking, Statistics Canada arrives
at that figure by dividing the value of retail sales of food by the food
component of the consumer price index. Let us consider this 1.4 per
cent and ask what information it contains about food consumption in
Canada. One might ask what the growth of 1.4 per cent in food con-
sumption implies about the Canadian diet. Can we infer from the 50
per cent increase in food consumption that Canadians are enjoying an
adequate or more than adequate diet, that diets in 1935 were on the
average inadequate, or that Canadians are eating more or better food
in 1968 than in 1935? Of course, one can only speak of averages in
this context because nothing in the national accounts indicates, or is
intended to indicate, whether consumption is evenly distributed; but
one might ask whether all Canadians would have adequate diets if
food consumption were evenly distributed. To all of these questions,
the answer is the same. We do not know and cannot find out, even by
examining the primary data that enter into the construction of the
national accounts.

Food consumption as measured in the national accounts may have
increased for a number of reasons: Canadians may be consuming more
food of all kinds, more bread, cheese, fish, milk, and so on. Canadians
may be switching from less nutritious to more nutritious food — from
bread to meat, fruit, and fresh vegetables. The increase in food con-
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sumption may reflect a change in the seasonality of our eating habits;
we may be paying a premium for fresh fruits and vegetables out of
season. The quality of food may have improved. Bread may be richer
in vitamins, apples less likely to be rotten or wormy, flour less likely
to be dirty or to contain impurities. Increased food consumption has
many dimensions, but nothing in the national accounts as they are
now constructed permits us to apportion the total increase among the
contributing factors or even to say with confidence which factors are
accounted for and which are not. Worse still, the measured increase in
food consumption may refiect factors which are quite separate from
the amount and quality of the food we eat. Part of the measured in-
crease in food consumption is factory preparation of TV dinners, cloth
for tea bags, tin for cans, ice for freezing, paper for packaging, or labor
cost of washing, peeling, grinding, or mashing food before it enters the
home. Factory preparation of food may improve its quality as food, or
it may be a convenience for housewives, in effect, a labor-saving de-
vice comparable to home freezers or automatic mixers. Food and
packaging are both goods, and increases in both have a place in the
national accounts, but one would like to know which is which. One
would like to know what proportion of the 1.4 per cent increase is
food and what proportion is paper and tin. On this matter, the accounts
are silent. The increase might be food, packaging, or any combination
of the two.

The argument for connecting aggregate consumption with the detail
of quantities consumed is reinforced by the recent revival of interest
in the welfare implications. of the national accounts. It is felt that
social indicators of justice, equality, education, health and other non-
economic aspects of well-being should be compiled and, if possible,
combined with economic statistics into aggregates which might signify
progress or retrogression. The measurement of real consumption from
quantity data fits particularly well with these developments, because
social indicators are themselves like quantity data in the sense that
they could serve as arguments in the utility function. Crime rates,
hours of leisure, proportions of eligible age groups attending school,
age-specific mortality rates, pollution indexes, or Gini ratios of the
income distribution can be arranged in time series and might be incor-
porated like ordinary quantity series into the body of the accounts if
appropriate prices could be found or imputed. These imputations can
be introduced more easily and naturally when real consumption is
initially developed from quantity data than when real consumption is
measured as a value deflated by a price index.
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. A case can be made that the increase over time in urban site rents
should be counted as a cost of progress and should not be included in
consumption. To exclude site rents, one must limit consideration of

‘housing to the physical characteristics of the house and its grounds —

number of rooms, floor space per room, area of the lot, facilities, and
so on—and ignore advantages of location. This correction comes auto-
matically when real consumption is measured by revaluing quantity
data.

(ii) An index of quality change in consumption goods can be obtained
as the ratio of real consumption assessed by deflation and real con-
sumption assessed by revaluation, because the former includes quality
change while the latter does not.' This measure of implicit quality
change is a crude one, for the two time-series of real consumption may
diverge for a variety of reasons, not the least of which is that the index
number formula employed in measuring real consumption from quan-
tity data differs substantially from the formula employed in the con-
struction of the national accounts. Nevertheless, this measure of
quality change is the only such measure we possess, and it is possible
on occasion to bring general knowledge to bear on the question of
whether the rate of implicit quality change is reasonable or not. For
instance, it is shown below that of the 1.4 per cent annual increase in
real food consumption per head in the national accounts, only 0.6
per cent can be accounted for by the increase in quantity, leaving 0.8
per cent that must be explained by quality change. That seems to me
to be a very high rate of quality change in food and suggests that the
sources of quality change ought to be examined closely. The work of
Griliches and others on hedonic price indexes has tended to suggest
that quality change has been imperfectly removed from the price
indexes used in the national accounts so that the growth rate of real
income is underestimated. By contrast, the growth rate of our quality
series seems unreasonably large for some categories of expenditure,
suggesting that the overall bias in the growth rate of real consumption
may go in either direction.

It should be stressed that the measure of real consumption assessed
by deflation will only capture quality change if all quality change is
eliminated from the price index, and that complete elimination of
quality change from the price index may prove difficult or impossible.
There are situations where quality change cannot be measured at all
because similar items cannot be identified as different amounts of the
same stuff. One can say that a 1920 model automobile and a 1970
model antomobile are both members of the genus “automobile,” but
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a Pierce-Arrow of 1920 is better than a Volkswagen of 1970 in some
respects and worse in others. Even when quality change can be identi-
fied, the spread between the prices of two qualities of goods may vary
over time because of relative scarcity or changes in tastes. Suppose
that red salmon is preferred to white salmon for buffet lunches, but
that white salmon is preferred to red salmon in salmon sandwiches. In
1935, red salmon was rare and costly relative to white salmon, and
statisticians considered red salmon to be the higher quality item. In
the interval between 1935 and 1968, red salmon became more plenti-
ful, and by 1968 a great deal of red salmon was used in salmon sand-
wiches and white salmon was relatively expensive. The statistician
who based his quality classification on the year 1935 would over-
estimate the improvement in welfare resulting from the increased
consumption of salmon, while the statistician who set his quality classi-
fication on the year 1968 would underestimate it. The index number
problem in this example is not different from index number problems
that arise when time series of ordinary commodities are combined,
but problems of this sort might easily be overlooked in the procedures
for constructing price indexes to deflate values in the national accounts.

Deflation may also give rise to spurious quality change when the
price of a commodity varies from place to place or when part of the
price of a good is payment to avoid externalities which have emerged
since the first year of the time series. An example of spurious quality
change is provided by the valuation of “‘natural” foods in the national
accounts. Today we pay a substantial premium for foods guaranteed
to have been grown on farms that use only natural fertilizer. Perhaps
the ill effects of chemical fertilizers ought to be reflected somewhere
in the accounts, but there is surely something peculiar in the present
practice of implicitly counting that premium as extra food in a compari-
son with an earlier year when natural fertilizers were used as a matter
of course. A similar problem arises from the effect of urbanization on
the value of housing services. The quantity of housing in the national
accounts is measured by deflating the value of rents paid or imputed
by a price index of rents, with farmhouses and city houses treated as
though they were separate commodities. Since rents are generally
higher in the cities than on the farms, the identical house is counted
as more house if it happens to be in the city than if it happens to be in
the country. Consequently, an increase in the proportion of city houses
to farm houses causes the national accounts to show an increase in
housing services per head even if no one is better or more comfortably
housed than he was before.
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(iii) All commodities, even those we call goods as opposed to ser-
vices, are really bundles of goods and services. A pound of cheese
purchased at the grocer’s is more than just cheese; it is the convenience
and aesthetic appeal of the shop where it is sold, the length of time one
has to wait at the cash register, the delivery from the shop to the pur-
chaser’s home, the extent to which it is processed, cooked, or cut to
save the purchaser time in preparation at home. These services, ancil-
lary to the purchase of a piece of cheese, are included in real consump-
tion measured by deflation but excluded from real consumption meas-
ured by revaluation, and any increase over time in services provided
per unit of goods is reflected as part of the growth rate of one series
but not the other. A strong case can be made that an increase in ser-
vices per unit of goods ought to be counted as part of economic growth,
but enough exceptions can be found to this general rule to justify the
creation of a supplementary series of goods exclusive of their service
component. A large part of the improvement in the service component
of goods consists either of a substitute for housework or of some
other labor-saving arrangement. Since housework is excluded from
the national income, substitutes for housework might be excluded as
well. Alternatively, if real income were to include an imputation for
leisure, it would be double counting to include labor-saving increases
in the service component of goods. Time series of quantities of goods
exclusive of their service components are what is required for linking
the data in the accounts with investigations of special aspects of wel-
fare such as diets or housing conditions.

(iv) Time series of quality might have some interesting uses in the
theory of demand. In every attempt to compute a set of demand elas-
ticities for all commodities simultaneously that has come to my atten-
tion, the authors have used real expenditures by commodity group in
the national accounts as if these series were quantity data. It may be
that the quality series implicit in each of the national accounts series
have more in common with one another than with the series of quanti-
ties to which they are attached. ‘“Quality of food” and ‘“‘quality of
clothing’ may be more like one commodity in their response to changes
in income or to changes in prices of other goods than ‘‘quality of food”
is like “quantity of food” or “quality of clothing” is like *“quantity
of clothing.” I have not attempted to test this conjecture. In view of the
biases and approximations that enter into the construction of the two
series of real consumption, and of the fact that the quality series is
a residual, it is doubtful whether this conjecture could be tested with
the available data.
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A TIME-SERIES OF REAL-CONSUMPTION-BASED QUANTITY
DATA: CANADA, 1937 1O 1968

I have assembled all the relevant quantity data I could find into a time
series of real consumption by revaluing quantities at 1961 prices. The
main results of this computation are presented in Table 1, which is a
comparison of my estimates of the growth rates of real consumption
and its components with the estimates in the official national accounts.
The aggregated commodities in Table 1 are food, alcohol, tobacco,
housing, automobile services, purchased transport, communication,
appliances, health services, and clothing. Several hundred time series
of quantities from which the aggregates were derived are presented
in Table 2. The main results of the study are presented at the end of the
paper in a series of charts, one for each aggregate commodity and one
for real consumption as a whole. Each chart is a comparison of time
series of real consumption as assessed in the national accounts, of
real consumption as we have estimated it from quantity data, and of
implicit quality change defined as the ratio of the two series in every
year.

The tables are largely self-explanatory, and the sources of data are
indicated in the notes. In discussing this ‘material, I will first consider
a number of empirical and conceptual problems that emerged in the
course of preparing the data, and will then comment briefly on some of
the results.

(i) Missing data. The data are incomplete in two respects. There are
whole categories of expenditures for which we have no quantity data
or so little that it is not worth attempting to construct a quantity index,
and there are some items missing from every category of expenditure.
For the categories of “recreation” and ‘‘miscellaneous,” where we
have virtually no quantity data at all, I have treated the time series of
real consumption in the national accounts as though they were quan-
tity data, and have included these series with genuine time series of
quantities in computing the overall rate of real consumption as assessed
by revaluation. For all other categories of expenditure, I have adopted
a procedure equivalent to assuming that the rate of growth of the
missing series is equal to the rate of growth of the series included in
Table 2. The procedure is to weight growth rates of the principal
categories of real consumption not by the 1961 values derived from
the prices and quantities in Table 2, but by the corresponding values
in the official national accounts. Consider, for instance, the growth rate
of food consumption of 0.6 per cent in the far right-hand column of
Table. 1. This figure is the growth rate of the value at 1961 prices of

'
\
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TABLE 1

A Comparison of Growth Rates of Consumption per Head:
Canada, 1935-1968

From the Recomputation
National Accounts from Quantity Data
Values in Growth  Values in Growth
. Dollars per Rates Dollars per Rates
. Headin 1961 (Per Cent) Headin 1961 (Per Cent)

(1 (@) (3) 4)

Food 266.37 1.4 266.37 0.6
‘Alcohol 51.49 3.8 51.49 3.2
Tobacco 40.79 2.9 40.79 2.9
Clothing 124.79 1.8 124.79 0.9
Housing 329.09 0.6
Appliances 355.96 2.8 { 26.87 6.8
Health services 56.80 2.2 108.62 1.7
Purchased transport 34.27 2.6 34.27 0.1
Automobiles 126.38 4.6 126.38 3.6
Communication 20.67 4.2 20.67 3.1
Education 13.82 4.9 138.23 2.2
Recreation 63.44 3.5 63.44 3.5
Miscellaneous 222.56 3.5 207.30 3.1
Total real consumption 1,377.34 2.8 1,538.31 1.8

NOTE : The values in column | and the growth rates in column 2 are from unpublished and
preliminary estimates by Statistics Canada of personal consumption expenditure. The categories
of expenditure are the same as those in the national accounts except that ‘“‘housing” includes
*‘gross rent, fuel, and power” and “‘furniture, furnishings, and household equipment and operation,”
with the exception of appliances. The category of recreation in Table 1 consists of the national ac-
counts categories of ‘“‘recreation, entertainment, and education” less education, which is included
separately. Column 3 is the same as column 1, except for “health’’ and *‘education,” which include
public current expenditure as estimated in Table 3; for “appliances,” the value of which is taken
from National Accounts: Income and Expenditure, 1965, Dominion Bureau of Statistics (DBS),
13-201, Table 47, item 23; and for “miscellaneous,” which excludes some provincial sales tax,
originally put into the miscellaneous category because it could not be allocated among com-
modities. The growth rates in column 4 are from Table 2. The growth rates for consumption as a
whole in columns 2 and 4 are computed according to the formula:

G=2 VfGi+E Vi
i i

where

G is the growth rate of total real consumption;
i refers to a row in the table;

G, is the growth rate in the ith row; and

V, is the value in the ith row.



L8y I'bp (344 €6 TS A% 08y €LY s)ej pue s[io [e10L
1"ty 6'S Ly 'y 4 0'¢ ((1X9) (0¢) ¢ B_YO
€pE I'pl 66 ¥'6 86 96 86 9L 86 Sutuayioys
01¢ 9L 0L 9L 08 89 00 00 00 suuedIe|\
1€ 8L pL L 9'8 $6 €11 0L 6€ ple]
669 £l 161 8¢l § 0z €T 11z v'0g 9°0¢ Ianng

sjeq pue w__o

111 LA 001 Tl 1€l 24 Y| 791 sinu % sas|nd [ejo,
9Tl 6'¢ St Sl L't 67 €€ vy 9 €020D
(34 R4 6 (4% 6€ 9¢ vy A3 o€ SINN
't (Al 91 i 60 8l 6T 'S €9 sead A1
' A/ vT 61T L€ 8y 8¢ 8¢ €y sueaq A1Qg

SINN] puUe sas|n|
v'6T TLe L0z L9l Sl rAtdl 911 v01 Anjnod [e10],
6'0L 8 08 9°¢ 'ty €T L't 97 8'[ E1 o)
SOL Tie 6l 1°sl 9Tl 6 Sl 06 9'8 uazdIYD
(3y3rom 21q1pa) Anjnod \O
¥'97 0ZE 0ze L'9€ v'9¢ 1'0¢ 0€E 8°0¢ 9pE s333 ij
1°6S1 0°0SI 9991 8051 0921 9°Spl 11zl (N9 B jeauw [el0],
Ly 4 £p ¥'9 SP o ve 1l €l yeaw pauue))
00! 8'€ 9¢ (34 LS 6V LS §'S [ 1ego
£6L 9'€s 434 €SS 9'LS 6'vS Les L'vy £6¢ sjiod
TIL (44 8T 4 4 (A P Sy 09 quie| pue uoNnp
606 v'9 v'8 9L L8 ¥'6 §Tl 80! 86 [BaA
L'18 898 L'18 769 SIL 9°0¢ 0'L9 (49 9'¢€s Joog
(y3ram ssesied) Jed
‘q 1ad 8961 $961 0961 $s6! 0561 Spel ov6l SE6l
adud 1961

:Budusmiwo) 1es § dox) 10 1ea X Jepuae) ‘ende)) 1ad ‘sq] ‘oduereaddesiq onsswo( :pood YV

8961-S€61 eprue) :BlR( AIuend)

¢ d14VvV.L



e e

(panunuod)

€8¢

pel

(pea1q) 6+

891

M =AM 0O
AOON—ONOT X

00 ¥ »
o —wn
N

["e)

NS —~SFe~e

[2a]
—

NN =N~

™
)

N =Moo

TN NN —o

2 ¥ X
< o0

TN —noOoNAN—

—NNOV\‘I"NOM

vy
-—

WBVSWBOO S T OO

N0 NN = 00N
vy
—

<9
81

—
o

NON OSSOSO Mmoo
oo

NN —QR
-

o

el

pauued payeq

uazoly

pauued

Ysay) :sueag
el

psuued
ysaij :sioued
yoeurdg
20m137]
a8eqqe)

(siseq juafeainba ysaij) sajqeradop

vl
230D
siedng [eloL
PRo
KduoH
‘019 “aedns oidepy O
Jedng W/J *
siedng
S[ea199 [eI0 L
pooj i1sejyeasg
Eoit. |
Jnoy 1eaymyong
INOY % [eaWuUI0)
Aspeq j1ead % j0d
S1BO0 pIj[04 ¥ [edWIBQ
QoL
B3
eym
Jnojq
s[eardd .
saoielod [eI0]
199mS
AYM
$3018]10d

o - s e e e ey e e 0



1Sl 6€ll 9011 1°501 9°901 8°€01 818 $3]qe12324 [e10],
L9 19 ot ¥'e 91 ¥'0 €0 eIl
Tl €1 Y Lt 80 udZ01J
€€ 0¢ 80 Lo 80 v°0 €0 pauued
oSt (A4 81 6'€l ysaly :payioadsun
€L UL L (9] (7] S'v) (%9 <v) sdiwng,
Al 60 60 Lo 90 90 90 eloL
1o 1'0 uazoyy
90 90 90 S0 S0 €0 S0 €0 pauues .
9'€e S0 70 £0 £0 ¥'0 €0 ¥'0 ysayy :sn3eredsy
(M B €01 o¢l 811 o€l Tyl el (31| passadoad jou ‘suotuQ
0'SI o¢ Tl wn wn wn wn wn s1aqumony
6Ll oLl LEl €91 081 (%41 4| e
1'e ¥'T uszoyy
€1l 9°01 86 yol 801 L 09 #'9 pauued
1ol S'E (X% 6¢ 0 1°¢ 'S oy - ysayy w0
$Sl L9 9 99 T8 99 I'L Al AP
243 81 0¢ 91 ¥ 9T 61 £ Jamoyine))
1T 1T (47 ¥'s €9 €9 v's [e10]
ol ol 60 0! 60 Il £0 1o pauued
(44! 'l 1 €€ (A 9¢ oS Y ysayy 51094
"L €9 £y 8L €9 69 8y [0
Lt T uszouy
vy oy £y Ls 9y (Y 9¢ pauued
6'9¢ 1o Lo 60 0l Sl ysaly :sed
'q7 4ad 3 8961 $961 0961 ss6l 0S61 Své6l ov6l SE61
aoud 1961

(panunuod) poo, 'y
(panunuos) 7 414 V.L

598




(panurjuod)

599

8y v vy TS 8¢ 8y o€ 1oL

et 4 & 8 7T 61 60 0l pauued
1’1z LT 1'C 9T 0¢ 81 6€ 1T ysayj isiead
SLT $°01 611 L'8 v'TT LvT 6'€2 'z sadesn
. 0¢ €T 9T LT 0T 9'l 0¢ [0l

Il €1 01 uazoy

£s¢ 10 1’0 1'0 70 A 1’0 pauued
1°9§ 8l 60 sl vl 'l 0l £ US4 :SILIAQMENIS
80 Lo Lo Il 'l €1 Al [e101

90 9'0 $0 uazoy

1’0 10 10 10 1’0 1’0 pauued
) 1'0 1'0 0 9'0 9'0 60 ysayy :saLuaqdsey
4 0T 0T I's Ts L0l 1'9 1oL

£0 £0 £0 $0 $0 80 A1) pauued
00T 81 Ll L'l €T S’ 7T €1 ysaij 1019 ‘swnid
9's 9's (s 8y A% 81 oy feloL

L' €l L't vl £0 $0 aom(

9'¢ oy 1I'e 7T 70 97 pauued
ol £0 £0 9'0 €1 60 ysaj :sajddeauld
68 9'8 06 1'6 59 9L 9'9 1oL

Le vy Ty (1% 9'¢ 'l 8l pauued
9'€E A Ty 8y 9P T 9's a4 ysayj :sayaead
8l 8l 60 & £l 01 80 reloL

90 Lo 10 uazoyy

€0 50 9'0 90 0 10 €0 pauued
16T 60 9'0 T0 'l $0 Lo b0 ysayj :s3LIYD
gl - 9Ll 191 (L9 T8I S'I1 0T o€l Tel seueueg
. Lo $'0 80 91 £l $°0 vl oL

v'0 0 b0 50 0 1'0 10 pauued
9°¢E £0 1'0 v'0 Lo 0 v'0 £0 ysayj :s100udy
6Th vor _ LST s'sy £LE 9'sT TLE [0

90 90 uazoy

't 68 '8 sl 0L v Tt somf

'y S'€ 6T Te 1T & 'y pauued
'8l 'Lt v'LT Lvi 9'1¢ IR%A 8Tl 6T ysayj :sopddy

(siseq juafealnbs ysaij) 3nig




L'1Tl v'o 0 £0 70 0 1'0 10 pljos jjiu
L1 9l el 60 90 v0 70 1M [1ejal ta8eno)
L1zl ¢ (A4 L1 Sl L1 6 9 PljoS yiwr
14 8'¢ 67 T 67 | 0l M [lejal 1passadold
L1zl (A4 [ 8¢ 61 S'1 9l Sl 8l pijos jpiur
(3s33yd |[B) 0'€L v'e v'e 6°¢S 87 34 v'e 7T LT 1M Iejal l1eppayd
) asaay)
€201 Lee £'9¢ £y 19 4 Lsy ves (444 L'sy pijos jjrur
L1l L'¥6T S'8I¢ 7't6t L'L6E 1I'1ov 8'89% 9°LBE Looy - ‘1M [lejal fwedld @ y[Iw pimfy
3s33YD ¥ JIIN
(A el 9°'vl 9°¢l L'el 01l 91l 4sy jeol
6'St 0¢ 67 I'¢ S’y 9V 9T 8'¢ pauued
€0t 60 9l 8l 8’1 €T 9l Ll papyoid ‘parjes ‘payows
0'8t €8 06 LL €L 89 89 19 uazouy 7 ysairg
ystg
§°TsT 1'¢¥T Tove 1'¢97 L'6TT - §'6£7 vvel iy [eo ]
1'§¢ 9°'19 609 €65 6'SS 6°tS A9 vy (yuageainba ysai)) ojewo], o
vig 99 099 069 8’ Sy 6'vS §TT [BIoL ©
1'82 91T L'e S'Ie 0'el (VR4 e a2In( o
0°0¢ £'eT 0°§T L'le S'Le 8'Ct 60§ 1'6C [€303 ysay
8'9¢ ¥'8 L9 L6 Sy nngjodess ysayy
8l 1'LZ 0'vT 8°LE 6'1C saduelo ysay
0T 17 v'e L't SUOW3| ysayy sy
0°8¢ v'8¢ LLe 1'0¢ I'ie 067 172 [ X [el0L
9°¢l 6l 9°¢T 76l T'eT paup
Lot L1z 13yj0
Ls 6't 0LT [AS! v'e 6T aanf
1'0 v'0 I £0 uszoy
€¢ I's pauued
06T 'L 6L Lo v'o ysayy :payrdadsun
‘q] 12d 3 8961 §961 0961 §s6l1 0s61 194! or6l se6!
adLd 1961

(papnpuod) pooq 'V
(panunuod) z 4I19V.L



(‘qr 12d) 000°1 60 0’1 ¢l 9'1 (AL e LT (A4 (ynus ‘Suimayd
‘Bunjows "sqj) 050eqO],

1T 9¢ 81 91 SI Ll S1 I (1aquinu) s1edi)
(masedd sad) T €97°C €TT'T T56°1 66S°1 LLT1 (444 89 1914 (4oquinu) sanasedi)
. 0238q0],
(uojied 1ad) €26 L9’ 19 0¢’ (1% 8¢ 9¢’ 9’ pe (suoj[ed) sauip
?ow:nm Jad) 05T L6V 17°v1 oTel ot'el LET 201 Se'9 1489 (suojjed) afe/122g
(re
‘Jooud xad) L10'T 9L’} 8¢'1 91l 86 £8 68’ 60°1 s9° (suojjes jooid) synds
sadeianag o1j04od|VY
(uojied 1ad) p6 1A €0l 06 08 S'L (3 4 Ly (suoj[ed) syuuq yos
L6S $09 v'99 019 L'8S 0v9 0Cs 66y At g0y
(ool) ol 80 PI[OS [IW :SNO3uB[[IISIA
(oo1) 81 1'C prOS W :Aaym
I've 90 0 0 pljos ypw
'yt 90 1AY) v'0 "IM (18131 :pa1apmogd
Les 00 10 10 pI{os yjiw
vLI 10 0 0 00 00 )M [Ie]al :pasuapuo))
) Jpuanng
§'se vL 6’9 99 v's {23 14 (a4 pijos jpuw
I've 9L I'L 69 9°¢ pe 9°C £ “IM [1e131 :palapmod
Les €0 L00 10 1°0 10 10 pios jpw
Ll I'o (A1) €0 €0 0 $'0 “IM [1B)a1 :pasudpuo)
1°L8 1'0 10 0 £0'0 200 prjos ypw
891 0 9'0 60 0 1’0 00 ‘M [1ejal ipajesodeny
AN WINS
§'se (A o €0 70 o S0 1o PIOS [iw
§°St 20 20 €0 70 0 () 1'0 1M [1B121 (patapmod
(A8 €0 €0 o 0 (A (A 0 0 pios Jypw
£'Se (A | o'l 80 80 80 80 90 L0 . ‘IM [1BJI 1Pasuapuo)d)
vv9 L't (A4 9y 9 144 6C 1'c 'l plos jpu
1'01 (4 1'91 LLl v'81 S'LI 1! €8 £y ‘M [iejal (pajelodeay
AMA 2l04M
0eee 194 v'e Ly ¢l 'l 6 9 14 phos ypw
8'S¢t pLe 1°6¢ p01 98 L 6V 0'¢ M [Tejal jweal) 3]
L'1zZl1 8l 'l 80 . pljos yw
L' 6l el M [1elal L1RY10

601



€V'SLE LO1 ¥01 rd\) £01 96 z01 16 88 SYULIP 3OS SUIPN[OUI XIPUl POO]
8€'9¢ 201 $01 L6 06 88 86 9L 6S 030eqO],
€0'19 ogl €11 001 £6 ¥8 LL 69 LY Joyoo|y
LO6 8€1 911 66 68 £8 LY IS () syuLp yos
LE99€ 901 ¥01 201 £01 96 ) 16 68 Xapul poog
LL1 01 001 001 €11 L91 SLI 0s1 €€l €],
08°01 801 L6 001 €L L9 0§ 6€ 9¢ oD
1€°L9 88 L8 z01 88 98 $6 8L LL - 9829Yd % YN
LTS 101 11 201 LOT 901 68 16 (16) ysiy

9°'I¢ 148! LOI LO1 911 £01 LOT ¥8 #8) nny
6€°L1 L6 L6 001 96 $6 68 vL (23] s9[qelafo A
0011 01 $01 001 501 11t 68 o1 $01 s1edng
LO'LE 43 LOT 101 or1 AR 24| 611 o€l . s[eard)d
69°L LO1 66 88 S6 St €01 pel (val $2012104
€L°81 It 901 66 174! 1€1 L1l 341 124 s1e} %@ S[IO
8Sp 291 961 96 (Y4l 43 49| pLI L2l sinu 2 sas|ng
1£°91 Lol 811 06 (4 0s 19 0§ St . Annod
v6'8 v6 ¥6 801 LO1 68 L6 16 201 s883
€L°L01 911 601 S01 801 06 S01 L8 £8 RN

1961 8961 $961 0961 sS6l1 0561 Sv6l ov6l  S€61

sIejjo Ul an[eA

(00T = 1961) soxapu] pood ‘g
(panunuod) 414 V.L

602



LST LTl 86 YAl 89 11 (43 Ll (001 = 1961) x3pu]
ST'6T 8LET €TS8l €OPT P9TU 661 S6S  €l'E ejdes 1ad anfep
00°8% €LE $'9¢ 80 96T 661 9L 4 ("dod jo "y1 1ad -ou) siajeaYy JajeM\
610 09 9'¢ 0¢ ¥'s 'S L€ $'T 1z (peay Jad ou) sySi| Juadsapuedsul Jo YL
SOSEl S'I1 €01 LL I'¢ (*dod jo ‘Y3 1ad *ou) s1241p S3YI0[D)
S0'6 L'6E. €8¢ rArAANE N 11 8L 6Vl S0T T91 (dodjo -y)iad -ou) suodi jey od3g
$$°8 £€e Tee L'91 81T g€r 8I1 OSIL 11 ("dod jo ‘Y3 13d -ou) sIa)sEOL
T6'ELL 8's 9'8 9'¢ 6'€ (-dod jo -y1 1ad -ou) s19z331) SWOH
0€£°02I 0'€T 01e 6Ll P6l I'te 8¢ S'It  ¢L (dod jo 'yi aad -ou) saulgoew Sutysepm
99°$91 9°LE 8'97 00C LIS a4 ("dod jo "y 1ad "ou) 8338 "A"L
LT 9691 TOUl OLL 9T ¥Ls TP cey 9Ll (‘dod jo ‘y3 12d -ou)
S)9s w=_>_uuu._ O.—ﬁaw—
wLTLl §'TT 081 L9T 8'€T 991 €0 69 I'¢ ("dod jo "Y1 12d -ou) si0je13§1yY
oL'LY $'97 60T 96l €SI Sl S | 'S ¢'¢  (‘dod jo "y) 1ad -ou) s1aued[d WNNdRA
90°¢TI (A4 ST 8T 8¢ 4 raré o€ (A (‘dod jo 'y3 12d -ou) sen
S8LEl 6'SI 1°61 STl I'vl 61l 81 8'C raré (‘dod jo ‘yj 1ad -ou) od3[g
S3A0IS
(Qun Jad stefjo@) 8961  S961 0961  SS6l  0S61  S¥6I  OP6I  SE6I

adud 1961

saouelddy D

(panunuod) Z A14V.L

P ra-— -

603




99’1 7827 e wodxa — podun 4 Juawdiyg
9L’0 L9s°1 8LT°1 S9I'1  v¥8E’l 6§91  SOI'T 8YI'l 686  uosiad/ued suaniw % S3A01D bl
88C'1 8I¢’l M uodxa — poduwr 4 uswdiyg
781 692°1 €621 0L60 S68°0 8ZLO0 6650 61€0 LLZT'O UOSIdJ[ON juauLed uonepuno "€
18S°¢ 098¢ M podxa — uodwt 4 Juawdiys
1108 4 126'C Wr'E  TISI'E  6vT'E  8LS'E  LEL'P  OLOV  8LE'E uOSIdd/fired . Jeamjood ‘Tl
L910°1 6L16 w wodxa — uoduw + Jjudwdiyg
8L'9 LS6'0 7680 0L8°0 LLOT O61'T  T8ET PEI'T  $TI'I u sassaIq 11
(5285) §9¢§° “ Hodxa — yodwi + Juawdiys
89 (898¢7) 1SS ¥8SE”  ¥06T°  L60T° 0691°  6LIT"  ObIT® u sjeod uoyg ‘ot
LT 12298 ” uodxa — uodun + juawdiys
88°8 1egl” 6611° 91L0° SSII"  ILSO" 61S0° 1€L0°  TLSO " sjeodurey ‘6
6691° Logl” p uodxa — poduwi + juawdiys
6501 £980° Lior 8TLO0° ELLO" S900° TLSOT  +900°  SLOO u S1908f °8
81°€01 0000° 010000 #0000 $T000° L€O00" 1€000° SE000° 0000 u $1802 paul|-Ing L
L8°6CT 600° 7600’ 9110° SE10°  9vIO°  €LI0°  €I10°  8LOO u sjeod my ‘9
69€T° LT P uodxa — podwi + uowdiys
0g°1T 9061° 10T LOLL"  681T 8¢€T" 609TC #00T° 080T “ §10 [apow Je[nday ‘¢
1168 (488! w 1odxa — podwi + juawdiyg
L8] 868¢" 0s9L’ 8189° 9TL9" L8SS™ 6IIS  0911°  8160° a sasnojg ‘v
(YA 4 (€L8T) 61T LOZ1" 0880° L£80"  €TYI®  LS60"  TESO “ saqoiyieq ‘¢
LSy 061" 7 N 110dxs — podwt + uawdiys
18°C orel” 0es1” 091" €0TI"  €9T1°  LEOI”  LSLO® 9190 a suns Juipieg ‘7
42 801" (4448 LLLLT  8TIT°  €60T° S89T  VIBI® T8O  UOSIdd/ON suoxdy |
nun 1ad 8961 $961 0961 ss6l 0S6! 34! or61 SE61 nn
s1e[joq
ooud 1961

sIarmoejnuejq ueipeue)) £q sjuawdiyg :3ulyio)) "q
(penunuos)  414V.L

604




e eemris @ mats e o= Am e % e s et oy o 1 - - T yomm o S p——

pI'l 91’1 L6 A1) SN N R 2 S 1 3 €8 (00 1=1961)
xapul SunpoiD

L9SE’S PI4ANY yodxs — yodui 4 yuawdiyg

L9°0 v8S6'Y €00°S 999'v 9ILVy TPTY  LEI'b 96L'E  89T'E u Jeamliapuf] "6¢
9L80°1 LEGE'] p podxa — uoduw 4 yuawdiys

ol'e 96e0°1 €LTT STIOT ¢€TI8 98011 0te8  £T69" LS9t u slateams '87
12174 9¢€T” podxs — podw 4 wawdiys

LT1e 12T £6CT° 69€1°  LILI"  0TIT #6SE”  9ILIT  TTLI® UOSIdG[/ON suns LT
iy 9067 " Hodxa — yodul + Juswdiys

(A% ST €LOT” €0SI”  8gvl”  SLELT  oIgel  TElO0  TEIO u suoys uodg ‘9g
986 9.9%° . 1odxa — uodwi 4 uawdiys

(A4 01cg’ SLvL’ S61v"  TS8T  ILELT 1T90° SI10° 9pTO°  uosiadfired sueal pue syoB|S "¢
LI9T  TE8T p uodxa — uodwi + juawdiys

or'e £6ST 608¢° 1€Ce”  s0Te”  9v8l” -9STI°  S8P0°  S9¢0° u SUDS YT
60'¢ ¥090° 6L11" L980" L9£0° 9S¥0° 8€SO° 1ITO" 8010 “ sunsmous % suns DS ‘€T w

6801°'t €891l uodxa — podwt 4 uawdiys

81 SI8TT 6tIL’] YLl L88'] 86v°1 LLT'] 99+°1 0LT'1 “ suys 7T
(0s91)  9¢8T° " uvodxa — podwi + wawdiyg

SL0 (6868) 0z6l” S10T" 06vT" ST9T  SSYTT  66S1°  TI80" u S9AIRDS [T
pEEL'l  THBE’ Cu podxs — podui 4 uawdiys
8688" (4343 . " Jeamdaals ‘0T % LI

vL'l 6¢EST e1Es psTS  1L8E"  9See”  tSee SYTIT  8TIT a seweldd 07

LT'1 LLIO" L 9¢01° 80TI° 6280° TSLI® TTEO®  SlOl° “ sunsAeld ‘61
. LE66 6VE8’ u uodxd — uodwi 4 judwdiys

SL'y #89%° 600S" pOTE"  9LTE €19t 988E 99T L9VT i -syued ‘81

81l LSSE 6l1¢’ 1L0T°  6£€T°  I¥81°  T8LIT TTSI® Lybl® UOSIG[ON  SUIYsIySiu ‘sassaupiydiN “LI
850l  €£€701 M uodxa — uodwi 4 uowdiyg

Pe0 8¢SOl T€901 TTI'6 ISO'L 980'8 Tvy'8  1¥9'8  6¥8'9 uosiad/ired A13150H 91
9SET T  09¢9°1 " yodxa — podwi 4 Juswdiys

I 0oL’ Livl S0eL”  SL98° 80v6'  6I8I'1 B8TL6'  LEGE'] UOSIdG/'ON JeampesH ‘Sl




198 1LY GLE'E €8T 8E6'l 0LT°1 Iomoys 10 yjeq pajjeisur yim
sSuijjomp Jo IaquinpN
Pr0o‘S 078t  69Y°E 1SLT  L8I'T 0S¥l S1a[10} ysng yiim s3urfomp Jo JaquinN
6L1'S SSS'vy . 0b6'E  TI0'E  HTST  6SS°I [e10}
(44 7ie- 8¢ (439 8¢ £juo pjod
LO6'Y  E€¥T'Y  TLV'E  0EST  OV6'] Plod pue joy
: Jo1em uruuna yimm sSurfomp Jo saquinN
P6E‘'S €S8y  vOv'P TL8'E 6OV'E  9LST  €STT [e10L
165°9C ¥8¢C 65T 6CC 661 12¢C 60¢C 0S¢ 6
05012 8¢¢ S0¢ £9C (44 6£T 8IC 1344 8
58981 129 1€€ 99¢ 80t 1LE (1143 98¢ L
L19°L1 9L1‘1 L60°1 L96 £08 799 80¢ 384 9
1681 £9¢€‘1 09Tl 090‘1T 968 €L9 3974 €ve S
$0S‘11 it6 [$4] 8¢8 L8L 699 (444 (443 14
0ST‘8 99¢ 68¢ 98¢ €LE 1443 (454 861 13
00zZ‘s 8¢€1 611 0cl (34! 991 ISt IS1 4
081°C 9¢ IS 99 119 ¥9 9 143 (s)wool |
sguljfomp Jo JaquinN
asnoH Iod srefjod 8961 §961 0961 §S61 1661 Iy61 1£61
ald 1961
Suisnoy ‘g

(Penunuod) 7 I14V.L

606



(001 = 1961 paseq) xopui Anenb x xopur Suisnoy =-.xopul Suisnoy PasiAdY

T + 1+ °d1 4+ 9" = xapul Aien)d .

Syt L T e AT v e e

e e

87601
86’

$°901
8¢L'E
1°09¢
69°¢l
£Ll
6°6C
L9§
LS9
6vy
§ee
L9
LT

£'101

$6°
98’
6L
v6

101

878t

LLyT
8¢l
1Y
0'Le
8¢S
1'v9
o'ty
8°61
19

9T

6°L6

£6’
L
6L
68’

0°001

EvL'E

P ove
871
L'vi
1'9T
| 849
£'6S
0’8y
91T
L9
't

$°C6

68
v9°
|74
6L

8°86

10L°¢

L'9ve
LTl
1'91
0'9¢
TS
1929
1'0¢
8°¢T
1’6
(4

788

L8
LS
122
vl

£'96

99‘c
S'EPT

8°¢I
I'L1
§°9¢
1A 4
0’8y
8Ly
9'vC
811
9'v

6'8L
£8
6v°
9¢°
12’2

£'06
13 S 403

8°LCC

8l
6'81
6'9¢
847
1'8¢
L9t
(44
1'el
9°¢

8°¢8
$8¢°t

LU°LIT

60'vC
£6°0C
9¢°LT
62°0v
90°te
LO0Ot
80°61
394!
60°'8

q Xopul 3uisnoy pasianay
¢ Xopui Ayend
(°d) 1omoys % Yieq %
(d) 19101 ysny % ~
(*d) 191eMm Furuuni g o
Suisnoy Jo Anjend °©
peay 1ad 3uisnoy Jo anjeA Jo xapuf

peay 1ad s1e[jop [96] Ul SSuIj[omp JO an[EA

[eloL

NN TN OS 0N

(s)woou |
9jdoad puesnoy) 1ad s3urjfamq




0zl (43! ¥0l 96 88 SL SL 89 001 =1961

$8671 IE Y KA €LTll Sy'vol 16°66 vL18 97°08 08'€L peayladg an[eA
adoad 000°1
06S°€ 0zz°01 8L1°01 Sve0l1 889°01 6L1°01 18¢6 7566 9¢'8 1ad "oN spaq [endsoH
. ajdoad 000‘1 sjeydsoy ut
000°ST 8¥¢SC vie6l'e 1€68°1 12¢S°1 LSLT'T  L80%’ L60oL Siv9y’ 1ad "oN sasinu 3jenpern
. ajdoad 000y 2aonoexd 33) aanoe
000'vT Liog’ szot” 890¢” Lee £8l¢” 1743 17A4% Lse” 1ad ‘oN ut sispua %
aidoad 00‘1 9donoeid 33 aAnoe O
000°9¢ S6LS’ 6LE]’ 018 L89L 3244 €L’ veEvL v8IL 1ad "oN ut suenIsAyd
nun 1ad srejjoq 8961 §961 0961 ss6l 056l Svel or6l see6l nn
dud 1961
YieaH ‘4

(ponunuod) 7 419V.L



144! L1 $6 9 69 14°] IL 69 (001 = 1961) xapu]
§S91C 96'061 494 LS'86 1L¥0L 2¢'96 89°901 S840l s901d [96] Je peay Jad ¢ sumypuadxyg
ooLl” (1448 6050’ TLeo’ L8ED’ 18411} 18 411X 8€10 ajenpeln
vi'l €8 139 Iy 0’ 1¢ it 0¢” 9jenpeidiapuf)
8¢9 13:29 00y Lyt Y4 14 4 68°C €$'T A1epuodag
68°61 vv'6l (3411 16°¢l 9Tvl 6Lyl L6°SI 1€°LI Arewg
a[doad Q[ 42d sjuapms
000°8 TSt 617" 1'6 6V €S Ll 9l 1 ajenpelH
009°¢ LET 91 $6 €9 69 8t 9¢ [ 33 sjenpesdiapuf)
009°1 pTe‘l 0stl SIL L8t (143 LOE 6C¢ Lie Arepuodag
00€ Lty 8I8°¢ yeT'e y81°C 966°l SEL'L 8181 LL81 Arewnd
(s000,) siuapnys jo JaquinpN
stejjo 1961 8961 961 0961 sS6l 0s6l 194 ovel se6l
sSuiureq .
Juofiog jo

2AISN[OY] 150D

B i et i et e T

uoneosnpy ‘D
(ponunuod) 7 414V.L

rp—-——

609



(418 86 S8 9L L9 09 (49 oor =1961) Xapu]
8691 99°LYI €6°LC1 €8Il 60°101 LZ'1e6 6Z°6L an[eA
uonedsiunwwod ¥ uodsuely
601 96 LL 89 LS Ly w (001 = 1961) Xopu]
LS'ST £€6°7C z0'8I L6°S1 vyl 10°11 96'6 anfeA
uolEdIUNWWo))
€l 86 98 LL 69 £9 129 (oor =1961) xapu]
LTl st 16601 98°86 §9°L8 97'08 7€°69 aneA
sa[iqowoine
Jo aaisnpur Modsuer],
601 201 811 €91 861 wl Lzl (001 =1961) Xapu]
1662 LI'€T 969C 60°LE 90°SY LETE L6°8C anjeA
. Wodsuen) paseyoing
144 L6 6L 6S v 9t 8¢ (001 = 1961) Xapu]
9¢°611 S6'101 $6'Z8 LL'T9 8¢Sy 06'Ly 9¢°0p anjeA
ajo4£a10j0W P IjIqowWOINyY
serr wl (240 (YA N 418 348 ozl sweidajqe)
L8S 89L° 6€°1 16€°1 sog'l 686 788 ejdes swerdafa],
oL 1T 348 orr- 8LO ¥90° LSO’ Iod 1aqunN sauoydaja L,
0z sy or’sy 90'1Y) 00°8¢ (L8'VE) (L8'VE) (L8've) $13113] SSBO-ISI]
uonesiuNWWo)
8£00° 6100 £200° €00’ 100’ 2100 0100 ejides (312035) sapAai0l0 N
69T 0£T” L8I° 6€1° 960" 801" 160° Iad 1aquinN (32015) sajiqowony
1ros 6S°LS LY'LL 08¢l LS LTI vIorl 6¢°€01 ejdes 1ad ﬁto%cﬂu ueqln)
§9°C €r'e ors 186 9’8 €Ls 1429 patired siaguassed 53snq I0JON
ILsel 89°9CI 12981 8€°60C 16°8¢S yT16l S 4! edes rad peoljrey
§98°LST 8le'6SI - TTI'IS LLS'TY y8I'€l LI9'€ [AYA sa[iw 1a3uassed UOIJEBIAE [IAID
uodsuel],
$961 0961 sS6l 0s6l Sr6l ov6l SE6l nun

(panunuod) 7 919V.L

uonesiynwwo)) pue wodsuel] ‘H

610




LTl (001 =1961) Xapuf

9L°161 anjeA
uoEJIUNWWO0D % Hodsuel ],
811 (001 =1961) xapu]
8L°LT anjeA
uoneSUNWWoD)
14| (001 =1961) xapu|
L6'E91 anfeA
sajiqowoine Jo JAlsnjoul Hodsues |
1€1 (001 =1961) Xapu]
6L°6C anfeA
uodsuel) paseydind
8¢l (001 = 1961) xapu]
6lvel anjeA
3pAa1010W ¢ Ijiqowoiny
06't 961" swerddqed
06'¢ ’7A4 sweidaja ]
€9SL 206" ejdeod aad JaquinN souoydajaL —
SO0 £€°0S $19139] SSe[o-1sa1q m
uoyjedIuNWwWo) .
8LEL " 08 Tt6 8900 endes 1ad 1aquinp ﬁxuS& sajoAa1010 A
99°THv 08 [A%33Y (A1} (3{001s) sajIqowoIny
07’0 001 070 18°0S uodsuen ueqin)
18°0 001 18°0 68'C witde 1d patues s1a8uassed * sasnq LSAMZ
wmmo.o SL N_mo.c o_.mw_ endeo 1ad sajiw safuasseq “ peoijiey
1L£0°0 L9 LSSO0 £L4C°88¢ UONEBIAE [IAID
. uodsues],
nn sn mn 8961 nmn
1ad s1efjoq ssauisng 1ad siefjoq
aoug paindwj o1 9iqeIn  aoud 1961 ‘
-que 10N .

98euaoniad




“SwIdll 3Is3ayy uo eep

Anuenb ou aIe 213y) aSNED3G SJUNOIIE [RUOHEU 3Y) WOIJ pajerodiodul I8 SNOIUE[[IDSIW pue UOHEIIDAI Jo s1aquinu xapul ‘uondwnsuod
[e10) Sunewnsa uf *| 3qe [ JO UWN[Od ISIY 3Y) ul padnpoldal pue SJUNOIDE [EUONEU JY) WOI) UINE) ‘pedlsul ‘ale Inq 3[qel SIY) Ul Isoyy
jou aIe aui| }sef ay) uo uondwnsuod [ey0) Sunndwod ul pasn saleys anfea YL ‘7 d[qeL Jo sued J9Y)o wolj ale SALIIS dWN [{y :FLON

81 0€°8€S°1 ozl 11l 66 v6 s8 ¥8 YL L9 uondwnsuo) [ej0L,
60 96°6S pPI1 oIl L6 TOI  sO1 LTI TO1 €8 ELT o)
L1 8v°'p01 ozt TIT pO1 96 88 SL vL 89 pesq
Tt 6L°0S1 w1 Lzl Sé6 $9 69 9 1L 69 uonesnpy
89 89°81 LST LT 86 671 89 11 43 L1 saouelddy
'€ vS€T 811 601 96 LL 89 LS Ly w uonEsIUNWWO)
10 6L I€1 601 TOI  8I1 €91 861 Zv1 LTI Hodsues) paseysind
9'¢ $0°SO0! 871  ¥Il L6 6L 6S v 9 - 8¢ safigowony
90 o1t 101 86 £6 (88) (¢8) (8L (gL) (xaput Anfenb yum) Suisnoy

901 101 001 66 98 (swoo! jo “ou) SuisnoH
6C 8€°9¢ 01 vOl L6 06 88 86 9L 6S 0228qO],
A3 £0°19 o€l €I 001 €6 2] LL 69 Ly ooy
90 EP°SLE LOI  ¥OI  TOI €01 96 01 16 88 (syunp yos Surpnjout) pooyg

aey Ymorn  pesgad§ 8961  S961 0961 SS6I  0S61 Sv6l  Op6l S€6l  1€61
1961 ul an[eA

ainyipuadxy Jo sauogaje)) urejy 2yl Ioj saxapuj Amuend) |

(panunuod) 7 14 V.L

612



. 'Saxmiipuadxy jo sauodare)

ulely 9y} Joj saxapu] £juend),, pue  S)UN0odY [euoieN ayi ui yakdwy saxapuy Amueng),, Jo sones aie saxapul Anenb [y :F1ON

60 €0l 01 €01 86 S6 L8 08 9L uondwinsuo)) [el0],
60 V6 06 ¥01 68 €8 78 89 1L suigio)D
S0 LOI 001 (4! Lzl 1zl (1741 201 26 YifeoH
LT vl LTl 63 001 68 9L 09 6S uoneonpg
'l 611 oll 001 €01 00T 16 €8 €8 uoledUNWWo))
(4 6 201 86 8 89 8¢S 144 84 uodsues ], paseyaing
60 vil 121 o1 SiI el 6 16 v8 sapqowoiny
Sl LTl St L6 18 Suisnoy
€'l L6 001 001 16 6 98 €9 v9 003eqo],
80 06 66 66 1ot 101 S8 €9 oL joyody
80 0ol 001 001 £6 96 L6 98 8L (s3uuIp yos Suipnpur) poog
ey ymoln 9 8961 $961 0961 sse6l 056l St6l ov6l1 SE6l

0

(001 = 1961) saxapu[ Anend °f
(panunuod) g H1dV.L

613




8'C peLLE' 144! SHl [4l [4 18 €L 6S 89 uondwnsuod [ej0],

1'e 0€°L0C 6C1 pil 101 v6 1L LL 8y Ly (xe1 sapes pajedojreun
SNUIW) SNOSURI[ADSIA
ge 9¢°TTT 8¢l 811 66 16 0oL €L 194 144 SNOJUEJ[IISIA
e 8¢°¢8I 9tl 911 96 po1 18 v9. S 194 uoneaIdY
8’1 6L°p1 Lo1 sol 101 16 88 €01 oL 65 guqio1D
(A4 08°9¢ (14! €l 651 (44! L01] 06 9L €9 Yiesy
6y ¢8°¢el 19114 (43| €8 §9 9 6v 134 iy uonesnpy
(44 L9°0t orl ozt 96 6L 89 [43 6¢ 13 uonedIUNWWo))
9C LTyt €4 48! 001 001 4% 18! €9 [49 wodsuen paseysing
9y 8£°9C1 Ei4! 6€1 66 16 [43 4! [44 [43 sajIqowomny
(41 < LL8PT SEl L1l L6 18 $9 8¢ 0s 8y sjual payndu pue [en}dy

(uonesado

ployasnoy ‘sasue
-1jdde ‘aamuang ‘yuas

87 96'SS¢E 0ogl L L6 8 1L 09 LS 1£9 ‘fanj jo aAisnjour) Suisnoy
6C 6L 0V 66 sol L6 (4] 18 €8 Y 8¢ 099eqOL
8t 6v°1¢ 811 Cll 66 6 s8 99 144 €€ [oyoory
vl L€99T LO1 v01 201 96 £6 66 6L 69 poogq

ey ymoln  peayrad guranfea 8961  §961 0961  SS61  0S61  Sv6l  Ov6l  SE6I

(001 = 1961) S1UNO2OY [euoneN sy ut yonduwy sexopuy Anuend)
(p3pnouod) 7 414 V.L

614



et e

e b ks

* et VB @ ot niam st

0t S m T e Seds

Measuring Real Consumption from Quantity Data 615

Further Notes to Table 2

The numbers in parentheses are quantities per head which, for the want of data, are
interpolated or extrapolated from the rest of the series of which they: form a part.
Except where stated otherwise, prices are either from records of Statistics Canada or
are current prices deflated to 1961 by a component of the consumer price index. Publi-

.cations of Statistics Canada are identified by the letters DBS, standing for Dominion

Bureau of Statistics, which was the name of Statistics Canada when these publications
were released.

Food: The quantity data are from Food Consumption in Canada, DBS 32-226. This
publication presents the data as pounds per head of domestic disappearance, and only
minor adjustments were necessary in transferring the data to Table 2. For the years
prior to 1955, eggs were converted from dozens to pounds at a rate of 1.53. Chickens
are converted from dressed to eviscerated weight at a rate of .76 and from eviscerated
to edible weights at a rate of .71; these conversions are made for other poultry at rates
of .85 and .79; and prices are adjusted accordingly. Though Table 2 contains data on
fresh, canned, frozen, and dried vegetables separately, all quantities are expressed in
“fresh equivalents,” and all prices are ‘‘fresh equivalent” prices; that is, either prices of
fresh vegetables or prices of other forms of vegetables adjusted by the same factors
used to convert pounds of canned, frozen, or dried vegetables to a fresh equivalent basis.
Conversion factors between canned, dried, or frozen vegetables and fresh equivalents
are contained in Food Consumption in Canada. The same principle is applied in con-

" verting quantities of fruit to fresh equivalents and in converting quantities of dairy prod-

ucts into pounds of milk solids. Quantities of flour were evaluated at the price of bread
because most flour is consumed in that form. The apparent fall in the quantity of grapes
consumed between 1955 and 1958 is due to the fact that the early figures refer to the
fresh equivalent of grapes consumed in all forms —as fresh fruit, jams, preserves and
raisins —while the later figures refer only to fresh fruit, and grapes consumed as jams,
preserves, etc., are included as *“‘unspecified.”

Alcohol, Tobacco, Soft Drinks, Clothing, Appliances: Quantities consumed of alcohol,
tobacco, soft drinks, and appliances are estimated as domestic disappearance, ship-
ments of domes:c firms plus imports minus exports, and the sources of data are indi-
cated in Table 4. However, consumption of clothing is estimated from domestic ship-
ments alone because data on international trade in clothing are unavailable for the
years prior to the revision of the trade classification in 1961.

Prices of clothing and appliances are unit values of shipments. These are satisfactory
surrogates for retail prices if wholesale prices of imported and exported items are the
same as prices of items domestically produced, and if retail margins are the same for
imported items as for domestically produced items. If these conditions hold, it does not
matter that items are valued at whalesale prices because growth rates of consumption in
each major category are aggregated by value shares of expenditure in constructing the
total growth rate of real consumption in Table 1. Prices of alcohol, soft drinks and
tobacco were obtained from local distributors in Kingston.

Transport and Communication: Quantities of transport and communication in Table 2
are estimated from these sources: DBS publications 51-202, 52-210, 53-215, 53-D-20,
53-216, 53-219, 56-203 and 56-201. Data on passenger-miles ought to refer to miles
traveled by Canadians but they do not; they refer to passenger-miles supplied by
Canadian carriers. 1 have made rough guesses as to shares of the different means of
transport attributable to business and personal use. Urban transport includes buses,
trolley cars, streetcars, charter buses, and subways. Unfortunately there are no data
on number of fares prior to 1946; the numbers in the table were gotten by supposing
that total use of urban transport is proportional to nonagricultural employment (M.C.
Urqubart and K. Buckley, Historical Statistics of Canada, series C59 and C66). The
estimate of the number of pieces of first-class mail is based on data supplied by the Post
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Office supplemented by data from Urquhart and Buckley, Historical Statistics of
Canada. There are no data on amounts of first-class mail in the first decade of our period
but estimates for the years 1900 to 1915 in Urquhart and Buckley suggest that we are
not too wide of the mark in guessing that the number of letters sent grew in proportion
to population.

Prices of purchased transport and communication are unit values, revenues divided
by quantities, in the year 1961, Use prices of automobiles are imputed by dividing the
estimate of total private expenditure on automobiles in the national accounts by the
number of automobiles in the year 1961. In this calculation motorcycles are counted as
sixths of automobiles.

Medicine: Numbers of physicians and dentists are from Urquhart and Buckley,
(B108 and B111) p. 44, supplemented for the years after 1960 with data from Earnings
of Physicians in Canada, Health Care Series #21 and #25, Department of Health and
Welfare, and Earnings of Dentists in Canada, Health Care Series #26, Department of
Health and Welfare. The number of graduate nurses in hospitals (DBS 83-212, Hospital
Statistics I1I, Hospital Personnel) is combined with the number of hospital beds (DBS
83-210) to serve as a surrogate for the remainder of medical expenditure. Consequently,
the imputed price of nurses is not the actual wage but a substantially higher figure, and
the value imputed to hospital beds is the total value of medical services over and above
the imputed value of doctors, dentists, and nurses in 1961. This measure of real con-
sumption in medicine shares with the measure in the national accounts the defect that
it is of inputs to medicine rather than outputs of health.

Education: The number of students are from Urquhart and Buckley, Section 5, with
additional information supplied by S. Zsygmond of the education division of DBS and
some interpolation to fill in gaps in the data. Estimates of cost are based on communi-
cations from Barry Lacombe of the Economic Council and David Dodge of the Ministry
of Finance, Ottawa.

Housing: The data on numbers of dwellings subdivided according to numbers of
rooms and on numbers of houses with running water, flush toilets and installed bath and
shower are from Household Facilities and Equipment, DBS 64-202 for the years from
1953 to the present. The earlier data are from the census: Census of Canada, 1931,
Volume I, Summary, Chapter XX, p. 329; Census of Canada, 1941, Volume 1X, Hous-
ing, Table 6b, p. 20; Census of Canada 1951, Volume 111, Housing and Families,
Table 12, p. 12. Prices of new houses are used as surrogates for rents. These prices
are supplied by Dev Khosla of Statistics Canada and they are from a so far unpublished
survey of house characteristics and house values. The surrogates are adequate if rents
are proportional to house prices.

In principle, a quality index could be devised along the lines followed in constructing
hedonic price indexes. I have instead constructed an index with arbitrarily chosen
weights and designed to be multiplied with the index of housing based on number of
rooms. The index gives a value of 1 to a house with running water, flush toilets and
installed bath and shower, and a value of 0.6 to a house of the same size with none of
these. .

Table 2 as it stands is a condensation of a larger table in which quantities are pre-:
sented for every available year from 1935 to 1968. The full table is available from the
author on request. See Tables A and B for sources of data.
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all items of food consumption included in Table. 2. However, the list
of foods in Table 2 is not quite complete. It excludes salt, spices, and
I do not know how much else. To compensate for the missing items in
Table 2, I have assessed the share of food in the growth rate of Total
Consumption in the last row of the right-hand column of Table 1 by
weighting the estimated growth rate of food consumption by the value
share of food consumption in 1961 in the national accounts, rather than
by the corresponding value share derivable from Table 2. This pro-
cedure would yield the correct result if consumption of items of food
excluded from Table 2 grew at the same rate as consumption of the
items included in the table.

A much more important instance of missing data is that the quantity
of clothing is measured by shipments of domestic producers rather than
by shipments plus imports minus exports, because the data on quan-
tities exported and imported are only available for the final decade of
the series. My weighting procedure compensates for the missing data
on exports and imports if, and only if, the proportion between ship-
ments and consumption of clothing has remained constant over time.
As we have no quantity data on fuel and furniture, I assume the growth
rates of consumption of fuel and furniture to be the same as the
growth rate of consumption of the services of houses; the value of
housing in Table 1 includes fuel and furniture, but the quantity data
pertain to housing alone.

Missing data for particular years within a time series were inter-
polated or extrapolated; interpolated or extrapolated data are put in
parentheses to distinguish them from genuine quantity data.

(ii) The choice of the base year. The year 1961 was chosen as the
base year because it is the most recent base year in the Canadian na-
tional accounts and because Statistics Canada has a good deal of price
data for that year. Though it would be interesting to compare my meas-
ure of real consumption with one constructed from prices of an earlier
year, I have not done so because prices have proved difficult to obtain.
An attempt to measure the rate of growth of food consumption using
1935 prices, obtained for the most part from advertisements in news-
papers, showed that the change of base year had no appreciable effect.
The choice of the base year has a significant effect on the measure of
the growth rate of the quantity of purchased transport, because there
has been a substantial shift over time from trains and buses to air-
planes, and a gradual fall in the relative price of air transport and
surface transport. )

(iii) Public and private consumption. The attempt to specify outputs
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of health and education gives rise to two interesting problems in pure
accounting. The first problem is one which is latent in the measure-
ment of real consumption by deflation, but which is brought into the
open when one measures consumption from quantity data. The issue
is simply that health and education are provided partly in the public
sector and partly in the private sector. Expenditure on health is not
looked upon as a unity in the national accounts, because the first and
fundamental division of expenditure in the accounts is between the
public and private sectors, and as it turns out in the Canadian accounts,
private expenditure on health and education is included in personal
consumption, and public expenditure on these items is included in
total government consumption but not presented separately any-
where in the accounts. One can discover from the accounts how much
private individuals spent on health and education in current dollars or
in 1961 dollars, but one cannot find out how much was spent in total
or whether society’s total real consumption of these items is increas-
ing or not. For growth accounting, one needs statistics of gross
national expenditure subdivided in the first instance by commodities,
objects or purposes, rather than by agents, so that public and private
expenditure on the same or closely connected objects might be com-
bined. The need is especially acute when the dividing line between the
public and private sectors is changing over time. This information is
not now provided in the Canadian national accounts.

The second accounting problem concerns the distinctions between
consumption, investment, and intermediate products. It is a convention
in the national accounts that with certain exceptions which need not
concern us here, all public expenditure is counted as final product, and
any public expenditure that does not lead to the creation of tangible
capital is counted as public consumption. This ¢onvention evolved at
a time when the main purpose of the accounts was to serve as a tool of
stabilization policy, and the convention is reasonable in that context.
The convention is less reasonable in the context of measuring eco-
nomic growth, for as has often been observed, a large part of what the
accounts classify as government consumption might be classified in-
stead as public cost of production. No one derives direct enjoyment
from the activity of the Ministry of National Revenue. The collecting
of taxes is not a consumption good. It is intermediate, and its contribu-
tion is as a prerequisite to the production of goods and services already
included in the accounts.

A very crude classification by purpose of combined public and private
expenditure is presented as Table 3. The first column entitled “cost of
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TABLE 3

Expenditure by Purpose, 1961

(Millions of Dollars)

Consump-
Cost of Gross tion +
Produc- Consump- Invest- Gross
tion tion ment Investment
(¢)) @ (3) @)

Food, alcohol, and 6,541 6,541

tobacco
Clothing 2,276 2,276
Housing 6,329

Rents & imputed rents 3,656

Fuel 412

Electricity 347

Gas 122

Residential construction 1,792
Furniture 1,955 1,955
Recreation 1,157 1,157
Miscellaneous consumption 4,059 4,059
Transport @ : 2,130

Purchase and use of

automobiles 1,138 1,137

Other (private) 208 417

Construction of roads

and bridges 874

Public current

expenditure 214
Communication ® 598

Telephone (private) - 324 :

Post and telegraph

(private) 53

Public expenditure 116 221
Education ¢ 2,877

— 252 —/4m—

Private expenditure
Forgone earnings of
students

Public current
expenditure

Public capital
expenditure

— 1,053 —

— 1,248 ——

356
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TABLE 3 (concluded)

N S b vt om0 ek e 8

Consump-
Cost of Gross tion +
Produc- Consump- Invest- Gross
tion tion ment Investment
(N (2 3) )
Medicine ¢ 2,159
Services of doctors, etc. «—— 580 —
o Hospital care (private) — 207 ——
B Drugs (private) — 310 ——
‘i Other (private) — 39 ——
Public current
expenditure —— 845 ——
Public capital
expenditure 178
Research® 859
i Government 135
b University 51
Business 141
Government n.e.s.! 409
Defense 1,647
- General government 571
5 Natural resources 605
§ Public safety 489
Foreign aid 67
Public investment n.e.s. 342
Industrial Investment & 6,619
Total (with current ex- 27,327 10,489 38,833

penditures on educa-
tion and health
included as con-
sumption)

NoTE: Entries in column (1) refer only to costs of production borne by consumers or
by government and counted as final product in the official accounts.
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Further Notes to Table 3. -

Except where stated otherwise, the data are from unpublished and preliminary esti-
mates by Statistics Canada of personal consumption expenditure and of capital forma-
tion in the public sector. The reader should be warned that my attempt to apportion
public expenditures among purposes is crude, that some items of expenditure may have
been overlooked, and that there may be some double counting.

aTo convert transport to work from a final product to an intermediate product,
one-half of private expenditure on automobiles and one-third of other private expendi-
ture on transport are attributed to cost of production rather than consumption. Public
expenditure on road maintenance is counted as cost of production, a procedure con-
sistent with the treatment of maintenance and repair in the private sector. Ideally the
accounts should include as part of consumption an imputation for the services of roads.
Public current expenditure on transport in Table 3 is the difference between total public
expenditure on transportation (1,088 million) as estimated in A Consolidation of Public
Finance Statistics 1961, DBS 68-202, Table 2, and total gross capital formation on roads
and bridges.

® Public expenditure on communication is estimated from the source cited in a;
one-third is assumed to be the cost of production.

¢ Public current expenditure in education is the residual when private expenditure
(252 million), scholarships (12 million), current expenditures on research in universities
(65 million), and capital formation in schools and universities (356 million) are deducted
from total expenditure (1,913 million) as estimated in Survey of Educational Finance
1961, DBS 81-208, Table 1. Expenditure on research in universities is included else-
where in Table 3.

4 Total public expenditure on health is from 4 Consolidation of Public Finance Sta-
tistics 1961, DBS 68-202, Table 2. Public current expenditure is this total less capital
formation in hospitals.

e Industrial Research and Development Expenditure in Canada, DBS 13-532, Table
2 of Section 4. Values for 1963 are reduced by 22 per cent, for it has been estimated that
expenditures on research have been growing at 11 per cent a year.

f See note q.

¢ Total investment by firms less capital expenditures by firms on research (27 million
dollars).

production” includes only those intermediate products (or what I
choose to call intermediate products) which are counted as final prod-
ucts in the accounts. It is supposed that half of private expenditure on
automobiles, one-third of other transport, all public expenditure on
transport, and all of defense and ‘““general government,”” are costs of
production, in that they contribute to welfare indirectly through the
intermediary of other goods and services. Similarly, both current and
capital expenditures on research are. counted as investment, because
benefits from these expenditures accrue in the future and not in the
current year. Health and education are not classified as cost of produc-
tion, or as consumption, or as investment exclusively, because they
share attributes of all three categories. Education is net investment
when it leads to an increase in the stock of human capital. Education is
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cost of production (analogous to maintenance and repair of physical
capital) when it preserves the stock of human capital by replacing skills
of men who leave the labor force. Looked at from a different point of
view, education is consumption, like going to the movies or reading a
newspaper or hiring a baby-sitter. I have been conservative in adjusting
values of consumption in Tables 1 and 2 because I wished to em-
phasize the contrast between deflation and revaluation, and not ac-
counting problems per se. No private expenditure was shifted from:
consumption to cost of production, but private consumption was en-
larged to include current public expenditure on health and education,
for the quantity series pertain to health and educatiorr as a whole.

(iv) Quality and quantity. This distinction is by no means absolute,
for the rate of quality change depends on what aspects of a good or
service one is able to, or chooses to, record as quantity data. The shift
over time from cereal consumption to meat consumption is quality
change if the quantity of food is measured in calorific equivalents but
not if cereals and meats are treated as separate goods. In Table 2, the
shift from cereals to meats is recorded as an increase in the quantity of
food consumed, but any improvement over time in the processing of
food is unaccounted for in the quantity data and thereby assessed as
part of quality change. .

The available data on education would seem to permit us to measure
the quantity of education either as numbers of students or as numbers
of teachers and other inputs to the educational process. In conformity
with its general procedure for expressing services in real terms, the
national accounts deflate the value of education by a price index of
inputs. We have chosen instead to measure the quantity of education
by the number of students, subdivided into primary, secondary, under-
graduate, and graduate, and evaluated at the cost per student in 1961
dollars inclusive of earnings forgone. Numbers of students has the
advantage as a quantity indicator that it is an aspect of output rather
than input, but it has the disadvantage that it fails to account for im-
provements in the quality of education resulting from changes in
student-teacher ratios. Neither measure of the quantity of education
captures the really important quality change manifested in the ex-
pansion of knowledge over time. Since we have no data on the output
of health comparable to numbers of students as measures of the output
of education, we follow the accounts in assessing output by input. The
quantity index of health contains four items: numbers of doctors,
numbers of dentists, numbers of graduate nurses in hospitals, and
numbers of hospital beds. Services of doctors and dentists are evaluated
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at their gross incomes. Graduate nurses in hospitals and numbers
of hospital beds are together considered as surrogates for all other
aspects of medicine, including drugs and services of medical equip-
ment. Nurses’ services are evaluated in Table 2 at a price substantially
higher than the nurse’s wage, and the value of the services of hospital
beds is measured as the difference between total expenditure on
medicine and estimated expenditure on doctors, dentists, and nurses.
This measure of real consumption of medicine has little to recom-

mend it other than the availability of data. But it is important to

recognize that the problem of choosing measures of real output of
health and education is not circumvented when real consumption is
measured by deflation, for difficulties inherent in the choice of quanti-
ties are also inherent in the choice of a price index, and a true price
index cannot be constructed unless one can specify exactly what it is

that is being priced. The quantity indexes of health and education in.

Table 2 may not be much worse than corresponding quantity indexes
implicit in the Canadian national accounts.

Housing is the one category for which I have adjusted original quan-
tity data for what might be called quality change. The original data are
numbers of dwellings subdivided according to numbers of rooms and
evaluated according to the purchase price of dwellings in 1961, on the
assumption that house rents are proportional to house prices. This
time series of the quantity of housing is then adjusted for the percentage
of dwellings with running water, flush toilets, baths, and showers to
obtain the series used in measuring real consumption in Table 1. It is
significant that the rate of quality change, the difference between real
consumption assessed by deflation and real consumption assessed by
revaluation, is much higher for housing than for any other category.
This may be genuine quality change or it may be the outcome of errors
of measurement in one or both of the time series.

(v) Stocks and flows. Ideally, real consumption should be a flow of
services, and the increase over the year in the stock of consumer dura-
bles should be counted as investment. Housing is treated in this way in
the national accounts, for rent is counted as part of real consumption
and the purchase of new houses is counted as investment. Purchases of
durables like automobiles, furniture, and appliances are counted as
consumption rather than as investment, and no attempt is made to
impute values of the services of these items. In measuring the quantity
of services of automobiles, we assume that the flow is proportional to
the stock, but we follow the national accounts in treating purchases of
appliances as consumption, and in not imputing for services of the

I
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stock. In connection with its forecasting models, the Bank of Canada
has attempted to revise the measures of consumption and investment
in Canada by treating the purchase of consumer durables as invest-
ment.

A COMPARISON BETWEEN THE TWO MEASURES
OF REAL CONSUMPTION

The principal result of my calculations, as shown on the bottom line of
Table 1, is that the rate of growth of real consumption per head is a full
percentage point less when measured by revaluation of quantity data
than when measured by deflation, 1.8 per cent per year as against 2.8
per cent per year in the national accounts. Part of the 1.0 per cent dif-
ference is undoubtedly quality change, part is due to conceptual differ-
ences between the series, and part is due to errors of measurement.
Though we cannot apportion the 1.0 per cent among these factors,
some insight can be obtained from the time series of quality change at
the end of Table 2 and in the accompanying charts. A substantial im-
provement in the quality of food has been concentrated in the period
prior to the end of World War I1. Quality change ceased abruptly in
1947, and since then the deflated and revalued time series of real con-
sumption have grown at about the same rate. I would be inclined to
speculate that the apparent quality change before and during World
War 11 is spurious, and that the revalued series is a fair representation

" of what should have been measured in the deflated series. The food

series is the best of the quantity series. The coverage is detailed and
comprehensive. The choice of 1961 as a base year does not seem to
make much difference to the growth of the series; in fact, contrary to
expectation, a very crude attempt to weight quantities at 1935 prices
actually lowered the overall rate of growth. There may have been some
improvement in the processing of food prior to World War 11, but it is
hard to see why the improvement should have been greater before the
war than afterwards, considering that the introduction of frozen food
occurred in the latter period. Tobacco and alcohol show a very rapid
rise in quality between 1940 and 1945, and one cannot help suspecting
that these quality changes are spurious too. On the other hand, the
obviously spurious zigzags in the alcohol quality series prior to the war
are transmitted from the quantity series, where they probably reflect
my failure to adjust for changes in inventory. The rate of growth of
quality of housing seems high, but it may be that there was a steady
improvement over and above the qualities already incorporated into
the quantity index. Part of the growth of the quality of housing is a
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consequence of the gradual movement of people from farms and small
towns, where housing is cheap, to the city, where housing is dear. This
shift is counted as an increase in real consumption of housing in the
deflated series but not in the revalued series. One can have very little
confidence in the quality index of clothing because the coverage of the
revalued series is incomplete. The quality indexes in medicine and
education are almost meaningless, because the deflated series refer to
private expenditure and the revalued series refer to total —public and
private —expenditure. The bump in 1961 in the deflated and quality
series is a consequence of a reclassification of certain hospital expendi-
tures from the private to the public sector.

The very rapid growth of quality of purchased transport is 1mplaus:-
ble, but it is difficult to compare the accuracy of the deflated series and
revalued series because of some very serious index number problems
that arise in any attempt to construct real series in this category. From
1935 to 1968, air transport increased rapidly while urban transport,
rail transport, and bus transport all declined. A crude attempt to re-
weight the time series of the components of the index of purchased
transport at 1947 prices increased the rate of growth of the revalued
series but not nearly enough to account for the growth in quality. Ex-
cept for the war years, the deflated series and the revalued series for
automobile services grew at about the same rate, so that the overall
growth of the quality series is negligible. The apparent decline in quality
of automobile services during the war is a consequence of our decision
to measure the flow of automobile services by the stock of cars. The
corresponding series in the national accounts includes purchases of
new cars as well as operating expenses. During the war, the flow of new
cars was cut off and gasoline consumption was reduced sharply, but the
decline in the stock of cars was only moderate by comparison. The
surprising feature of the automobile chart is that improvements com-
monly believed to have taken place in the quality of automobiles—
improvements such as the automatic clutch, larger engines, and safety
features —are not reflected in the quality series. It should perhaps be
stressed that the quality series in automobiles, as in every other cate-
gory of expenditure, is strictly a relation between the two quantity
series. A genuine quality change not reflected in the time series of real
consumption assessed by deflation would be excluded from our quality
series as well.

Though the task of data collection in preparing this paper was con-
siderable, the work itself is no more than a pilot study designed to
elucidate the relation between indexes of real consumption, and to
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illustrate in a very rough way the orders of magnitude of their growth
rates. I doubt whether a really good set of quantity data will emerge
until Statistics Canada takes a hand in creating it and makes an effort
to attach quantity series to as many as possible of the items in the
accounts.

[Appendix figures begin on the following page.]
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APPENDIX: GRAPHS OF REAL CONSUMPTION AND
QUALITY CHANGE

FIGURE 1
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FIGURE 2
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FIGURE 3
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FIGURE 4
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FIGURE 5
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i FIGURE 6
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FIGURE 7

Medical Services
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FIGURE 8

Purchased Transport
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FIGURE 9
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Index (1961=100)

FIGURE 10
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FIGURE 11
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Comments on “Measuring Real Consumption

from Quantity Data, Canada 1935-1968”
MARGARET G. REID

UNIVERSITY OF CHICAGO

DAN USHER is to be commended for the attention he has given to
the shortcomings of data available for estimating secular change of
total quantity of consumption. His review of them provides a useful
introduction to prospective users of annual estimates of national con-
sumption expenditures. At the same time, it seems likely to assure
agreement with his doubts “whether a really good set of quantity data
[for Canada] will emerge until Statistics Canada takes a hand in creat-
ing it and makes an effort to attach quantity series to as many as pos-
sible of the items in the accounts” (p. 631).

The estimates presented are likely to stimulate discussion along
several lines. My comments will deal with a few of these. I must at the
outset confess that I have only limited knowledge of the national
accounts of Canada and my knowledge of the construction of corre-
sponding accounts of the United States is far from complete. I am a
user of consumption data, not a compiler, and am more acquainted
with their imperfections than with techniques for their improvement.
Usher’s discussion does, however, deal more with their imperfection
than with improvement.

The title of this paper refers to measuring real consumption from
quantity data. Indexes of *“‘quality’’ of categories of consumption and
of “total” consumption are, however, presented and receive con-
siderable discussion. These represent change of price-deflated con-
sumption expenditures not. explained by the quantity indexes devel-
oped. Quality indexes, thus, are subject to the errors of the expendi-
ture series, of the price indexes used to deflate them, and of the
estimated quantity indexes. Usher notes that the elimination of the
quality change from the price index is still a matter of considerable
concern. This is only one of the biases affecting the measures pre-
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sented that are relevant to their interpretation. How is a quality index
to be interpreted that aggregates addition to expenditures due to *‘fac-
tory preparation of TV dinners, cloth for tea bags, tin for cans, ice for
freezing, paper for packaging, or labor cost of washing, peeling, grind-
ing, or mashing food before it enters the home” (p. 590). There will,
however, be agreement with Usher that ‘“‘One would like to know what
proportion of the 1.4 per cent increase is food and what proportion
is paper and tin. On this matter, the accounts are silent. The increase
might be food, packaging, or any combination of the two” (p. 590).
The accounts are likely to remain silent until the quantity index is
derived from characteristics of food that identify the marketing
services utilized.

Stimulus for improvement of estimates of quantity of products
consumed will come from an awareness of their contribution to knowl-
edge of demand and welfare. Improvement of many series of quantity
of products and their prices seems likely. There seems less reason to
expect an increase in demand for quantity indexes of broad categories
or products. Presently, demand appears to be for less, rather than
more, aggregated quantity series.

Usher seems to regard quantity indexes of the type he describes as
being more indicative of welfare than are price-deflated expenditures,
because they fit better with the social indicators of justice, equality,
education, health, and other ‘“‘noneconomic” indicators of welfare,
His discussion presents meager support for this argument. It leaves
untouched the matter of what we would have to know about the asso-
ciation between average and distributive change. Surveys of food
consumption and dietary adequacy do make such a contribution.
Aspects of food consumption associated with adequacy of diets are,
however, represented more by Usher’s indexes of quality than quan-
tity.

He notes, for example (p. 589), that price-deflated expenditures for
food per head show an increase of consumption of 50 per cent between
1939 and 1968. He inquires whether we can infer that Canadians are
eating more or better food in 1968 than in 1935. His answer is that
“nothing in the national accounts indicates, or is intended to indicate,
whether consumption is evenly distributed; but one may ask whether
all Canadians would have adequate diets if consumption were evenly
distributed.” He continues to point out that to all of these questions the
answer is the same. “We do not know and cannot find out, even when
examining the primary data that enter into the construction of the
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national accounts.” Information on consumption is, however, not
limited to the national accounts.

Usher’s quantity index of food shows an increase of about 20 per
cent between 1939 and 1968. He does not dwell on its relevance to the
quality of diets but does note that the quantity index of food excludes
the additional cost of out-of-season fruits and vegetables, prices of
which tend to be relatively high, and also the cost of chemical enrich-
ment of foods, much of which was of flour, bread, and milk. Consump-
tion of out-of-season fruits and vegetables tended to increase the con-
sumption of vitamin C, and the chemical enrichment of flour and bread
added appreciably to the consumption of iron and the B vitamins,
nutrients below recommended allowances in many diets, as indicated
by dietary surveys of the United States of the mid-thirties. The effect
of enrichment is apparent in average consumption of nutrients added
to flour and bread, products of greater quantity in low- than high-cost
diets. This enrichment by itself seems likely to have had little effect
on the quantity of flour and bread consumed, its percentage addition
to cost was small, its effect on flavor and texture of products insignifi-
cant, and mandatory enrichment restricted consumer choice. Between
1935 and 1968 per capita consumption of the chemical nutrients added
to flour and bread increased about 30 per cent (statistics of the U.S.
Department of Agriculture); and dietary surveys of the mid-fifties
indicated an appreciable increase in the proportion of adequate diets,
in spite of a decrease in the consumption of flour-bearing enriched
foods. A weighted index of nutrients per capita of the national food
supply would have greater relevance to welfare than a quantity index
of foods. Knowledge of this relevance would, however, be increased
by information provided by surveys on the distribution of foods and
their nutrients among consumers.

Indexes of average consumption, no matter how perfected, will not
contribute to knowledge of distributive change unless they are supple-
mented by microdata that reveal the conditions that generate it, and
that can be shown to be associated with average consumption. We are
very far from knowledge of this type.

Much of the discussion of this paper implies that the quantity in-
dexes describe real consumption. There is surely need for more speci-
ficity of terms for the analysis of consumption. Precise thinking and
measurement call for precise concepts. To consumers, quality is a
component of real consumption. Usher notes that quantity of products,
such as number of units, may be substitutes for less or more units,
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depending on the combination of their characteristics. His quantity
indexes will thus be biased by change in such substitution. The theory
of consumption of characteristics of products developed by L:ancaster
provides a frame of reference for interpretation of real consumption.
Usher recognizes this, and his indexes of quantity of housing and
education identified some of their characteristics. Their identification
is, however, very crude compared to that of many cross-section studies
of housing and education. Such investigations may provide better
identification of characteristics of housing and education in time series
to come. o

Broad categories of products, such as food, clothing, and others,
differ greatly in the extent to which their quantity indexes represent a
constant mix of characteristics. This mix is more homogeneous for
food than for transportation, appliances, and clothing; or for housing
and education, for which some identification of characteristics was
made. Increase of consumption with income is chiefly a substitution
of a product of higher for one of lower quality. A quantity index is
homogeneous in characteristics if these are identified by the items
priced, or if their mix in the items priced changes little. Many of the
food items of Usher’s series identify the substitution associated with
increase of income; and for others, little change occurred in the mix
of characteristics. Meats, such as beef and pork and lamb, include a
wide range of qualities, but their joint production ensures little change
in the mix of characteristics: the ratio of sirloin steak to pot roasts
tends to be stable.

An important aspect of real consumption has been overlooked by
Usher; namely, the contribution to real consumption of the household
economy. The distribution of productive resources between the
household and the market has been changing. How is this change to
be represented? That increase of food expenditures due to increase of
processing, including TV dinners, represents an increase in the quality
of food seems likely to be doubted by many persons, even when they
agree that a shift of the provision of meals from the household to the
market has occurred. Many other substitutions of productive resources
between the household and market economies have occurred and
further shifts seem likely. Increase of women in the labor force has
been, and seems likely to continue to be, a powerful stimulus.

Price-deflated expenditures accurately measured should yield
indexes of change in real consumption identical to the quantity-
weighted consumption of the products represented. Usher reported no
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such correspondence. Conditions contributing to their disparity are
many. Some are more easily corrected than others. Greater corre-
spondence of the two series will come from improvement in the esti-
mates of deflated expenditures or in those of the quantity of con-
sumption they represent. At best, many questions raised by Usher
will remain unanswered. A balance may best be achieved by improve-
ment of price-deflated series of consumption expenditures, and supple-
mentary estimates of interactions between the money and household
economies, and of welfare series of average and distributive change.

The Conference on Household
Production and Consumption:

A General Comment

RUTH P. MACK

INSTITUTE OF PUBLIC ADMINISTRATION

+

THE hallways of this conference room seem to have been haunted by
an uninvited guest, one bearing the insignia: tastes, value systems.

I do not mean to say, of course, that value systems have been entirely
excluded in the sense of being locked into the ceteris paribus attic.
Indeed, this is not at all typical of recent work in consumer econom-
ics. Direct consideration has been given to the values implicit in
attention to permanent income and to wealth. These are primarily
economic. But even psychosocial values have been recognized as
influencing spending. The relative-income hypothesis is a case in
point, in which community standards are recognized; this notion of a
social norm is likewise implicit in regional and national differentiation
in consumption and saving patterns. The most far out of these con-





