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PREFACE

This paper is concerned with comparing consumer expenditure

functions estimated from household budget data from two different years.

The data base is the Surveys of Consumer Expenditure of 1967 and 1973

carried out by the Central Bureau of Statistics. Some methodological

problems are also discussed.

The analysis was initidtedwhenworkingwith updating and reesti-

nation of one of the tax incidence models of the Bureau, but has also

interest in a wider context.

Central Bureau of Statistics, Oslo_ b June 1978

Petter Jakob Bjerve



FORORD

I denne artikkelen sammenlignes konsumutgiftsfunksjoner (Engel-

funksjoner) estimert på grunnlag av data fra Statistisk Sentralbyrås for-

bruksundersOkelser for årene 1967 og 1973. Noen metodeproblemer diskuteres

også.

Analysen har sitt utspring i arbeidet med å tallfeste og oppdatere

konsumkoeffisienter i en av Byråets skatteinsidensmodeller, men har også

interesse i en stOrre sammenheng.

Statistisk Sentralbyrå, Oslo, 16. juni 1978

Petter Jakob Bjerve
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Useful tools in analysing consumption data at the micro (household)

level are expenditure functions (Engel functions), describing in a con-

densed form the dependence of the composition of consumption on income

(total consumption expenditure), the number of household members, and

various demographic and socio-economic background variables. As prices

are usually excluded from the list of explanatory variables, the data most

0 ft en u s ed to obtain i nference on consumer expenditure functions are house-

hold reports collected during a Lirly short period, e.g., one year.

Estimation of expenditure functions may be of interest by itself,

since it represents a convenient data reduction. More important, such

functions are building blocks in several econometric models. For instance,

a model developed in the Central Bureau of Statistics for analysing the

incidence of simultaneous ehanges in direct and indirect taxes, has a

complete set of estimated consumer expenditure functions as one of its main

components. (A formal presentation of the model is given in Bi0rn and

Garaas [3].)

Tho present study was initiazel when working wit h updating and

reestimation of this model. The metnods and rebuffs, howes, er, also seem

interesting in a wider perspective. The ')asie problem may be formulated

in the following wayl iopp c; e there exist. te,7o -corp1E-te sets of expenditure

tunetions: ,re estimated from (14_ , collected in the year O t.ho other base:Ion

data from the year 1. (The word 'comf;,,te indicates that the functions

cover all consumption commodities.) These function3 might be regarded as

two entirely separated equation systems. Kowever, economic theory tells

us that both data sets should be considered as generated by one common

system of consumer demand functions with prices as specified arguments.

This raises the folLowing general question: Pow should we rationally

coin' le the two sets of estimated expoodi ture functions in order to

detect simitaratits and differences in the structure of consumption in

the two ycar:,?

The data ,)ase of the study is two Norwegian household budge

survee relating to the years 19 67 and I 9 13 respectively. The

theoretical model, including its stochastic properties, is set out in

chapter 2. ChaÇAer 3 contains a brief description of the data and some

remarks on the problem of estimation	 I]mpirical results are given in

chapter 4; the two systems of estimated expenditure functions are

compared in four different ways. Finally, cila.pter 5 briefly summarizes

the findings.
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2. Theoretical background

Our point of departure is the static theory of consumer demand.

With reference to this theory, we shall briefly state some general pro-

perties of a complete set of expenditure functions (section 2.1), and

give some remarks on its stochastic structure (section 2.2). Then we

shall discuss the parametric specification to be used in the paper

(section 2.3).

2.1. The expenditure functions: general properties

Assume that the consumption goods are divided into N groups,

and let x. denote the quantity consumed of the i'th group, p. its price

(index) and y total consumption expenditure,

N
(1) E p.x. = y.

i./

The unit of analysis is the household. The demand function of the i t th

good can be written as

(2) x i = f i (y, p l ,....,pN) + vi (i = 1,....,N),

where v. is a stochastic disturbance, and f l ,...,fN are functions supposed

to satisfy the "adding-up condition"

N
(3) E p i f.(y, 	 = y,

i=l	 1

and the "homogeneity conditions"

(4) f i (Xy, Xp l ,...., pN) = f i (y, p i ,....,pn) (i = 1,....,N)

for all admissible values of p 1 ,....,pN ,y, and A.

As is well-known, conditions (3) and (4) are ingredients of the

orthodox theory of consumer demand - the static theory of the utility-

maximising consumer who takes prices and total consumption expenditure as

exogenously given. For reasons given in section 2.3, we shall, however,

neglect the conditions of symmetry of the Slutsky substitution matrix

which are also elements in this theory.
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From (1) - (3) we obtain

(5) Epivi = 0.

When all prices are constants, the expenditure allocated to the i'th good,

(6) c i = p ixi ,

is a function of y with disturbance p ivi . If in particular p i takes the
T	 .

value p i ( 1 = 1,....,N), then

(7) c i = F.
T

(y) + u. T (i=1,...,N),

where

(8) F . Y = p i
T

f i (Y ' pl '"" PN )

is the expenditure function of the i l th good corresponding to the price

	

T	 T
vector (p l ,...,pN ), and

(9) u. T = pi v
T 

i

isitsdisturbance.WingtoM,F. T (y) is homogeneous of degree one in

total expenditure and prices. Moreover, in view of (3) and (5), we have

(10) F. T (y) = y (identically in y),
1

(11) Eu. T = 0.
i 1

2.2. Remarks on the  structure of the disturbances

Suppose there exist observations on c. v ...., cN , and y(-)'c.) from

two samples of households, collected in period no. 0 (the year 1967), and

no. 1 (the year 1973) respectively. We assume that all households observed

in period no, T have been confronted with the same price vector (p i T ,....,

pN
T
) (T = 0, 1). Possible price variations within the two periods are
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assumed to be random (relative to the sample variation of total

expenditure); thus they may be absorbed by the disturbances.

Letting the subscript t indicate the number of the household

report (in each sample), we make the following assumptions:

(12) E(u. T) = 0 for all i and t; and T = 0, 1,it

(13) E(u.
T
u.

T
) =a

ij for all i, j, t and s; and T = 0, 1,	Lt Js 	 ts

where cS
ts 

= 1 for s = t, and 0 otherwise, and

(14) E(u.
0
u.

1
) = 0 for all i, j, t and s.

it js

he consider y and the p's as non-stochastic variables. From (11) follows

(15) Ea 	 = 0 	 (j = 1,..., N; T = 0, 1),

i.e., the covariance matrix (a iTj ) is singular. The assumption of no

correlation between disturbances relating to different household reports

from the same period (cf. (13)) seems reasonable in view of the technique

of random sampling used. Zero correlation between disturbances from

different periods (cf. (14)) is clearly realistic provided that no house-

hold is included in both samples. If, on the other hand, the samples have

at least one household in common, and if the disturbances contain "house-

holdspecific"components, this assumption is violated. However, the

probability that some households are selected twice is negligible, as

each sample includes less than 0.4 per cent of the population of Norwegian

households. 1)

One implication of the above assumptions is worth noting: From

(9) and (13) we obtain

	(16) E(v.v.) =	 Ta../(
T T

p. p. ) 	 (i, j = 	 N; T = 0, 1).
3 	 3

1) Stochastic specification of disturbances when using repeated samplins
with partly overlapping samples is discussed in some detail in BiOrn [2j.



Comht.itil 	 (1) Jnd ( h) we 6hserve that the corAciiice ifietilA of the 	 s

cannot, tn eiL jet 	 he ind,Itendent or ihe vdlue ot the pt jer vector,

Onty 	 tlte pafticulilr (and uninteresttog) 	 whet-e all. prices change
2)

in the same proportion fron period 0 to period 1, this possibility exists.

On the other hand, restricting the covariance matrix of the

disturbab.ces ii 	 to be the same for all observation points,
li

1 	 0 	 .
a — for all i and j, would not be in conflict withour specification.

• •
T,

Alternatively, the covariance matrix (G_ ) in 	 be assumed to be indepen -
• •

dent of the one vector, but depending in a prescribed...way on total expen-

.diture. For instance, replacing 13) by l“u. 	 = 6 . v
2 	

for T 	 0, 1,
. 	 _ 	 T T

• it is	 tsdt

where l. p.. 	 0 for all j , would imply homoscedastiCity of the disturbances

3)	 .
of the expenditure functions when transforming to budget shares. - in this

paper, w shall lloWever, •s tick. to the general_ specification. (13).

ta expect 	 imot ns

The problem of specifying the expenditure functi:ms parametrically,

may be approached in two essentially different wa:/s: (i) specifying a coin-
'	 o

plete system of demand functions f i which satisfy the adding-up condition

and the conditions of homogeneity and symletry of the Siatsky substitution

macyix, and deriving the corresponding expenditure functions; and (ii)

choosing the parametric form of the expenditure functions "directly",

withc,, ut regniringa,- t" cost.steiley wir_h maximisation of a parametri-

cally specified utility function.

The first approach, usually preferred by theorists, has the

dra - back that tL is not easy co find functional forms that satisfy all

the theoretical restrictions ancl. are empirically flexible at the same time.

For instance, expenditure functions that are linear in total expenditure

lie theoretically acc ' table, as they may be derived from e.g. the Stone -
4)

Geary or the quadratic utility functiolls.	 On the other hand, strict

lnearit ), 1, 1,41. supported by ci( ss secti,n data; almost on 	 this

hypothesis, if tested, is rejected in fJvour of more flexible specifications,

e.g. po qnomials of higier order.

2) he suppose that the matrix (o i i has rank N-1.
3) For a further elaboration of this point, see BiOrn	 pp. 1-8.
4) German FL2] and Somermeyer[lb] have studied the class of utili tX

functions which imply linear expendLture functions. Pollak	 , has
delimited the class of additive utility functions with this propert,.
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For these reasons, our approach will be the second one. More

specifically, we approximate the "true" expenditure functions F T by cubics

in total expenditure,

(17) FiT (y) 	 aiT 	 (3i
 T
y 	 yiTy2 	

+
iT3 	 w. T 	

(i = 1,...,N),

where w. I' is a stochastic disturbance taking care of errors in approximation.

This specification is flexible, as cubics may show one minimum, one

maximum, and one point of inflection. On the other hand, expenditure

functions of this form do not conform to constrained utility maximisation. 5)6)

From (10) and (17) we get

(18)E(a.T+ 	
T
y + y i

T
y
2 

+
T
y
3 

+ w. T ) = y (identically).

We assume that

(19) 	 Ew.
T 

= 0, 	 all t.
it 	 '

This restriction, however, cannot, in contrast to (11), be justified from

theoretical considerations only: Even if the "true" expenditure functions
T„
i (y) add to y identically, it is by no means obvious that their approxi-

mations should meet a similar constraint. When we deliberately desist

from having all the restrictions of the demand theory satisfied simultaneously,

it may be questioned whether we should insist on keeping the adding-up

condition. This is the main reason why we distinguish conceptually between

the u's and the w's.

5) The latter statement is the author 's conjecture. He has never seen this, nor
the contrary, rigorously proved.
6) Nasse [141 , and Carlevaro [6] have proposed recently generalizations of
the Stone LES model which relax the restriction of linearity of the
expenditure functions while retaining all the utility-theoretical con-
straints. The resulting parametrizations are rather complicated, however,
and they would hardly be of practical usewith our rather detailed commodity
specification. It remains to be seen whether these géneralized Stone
functions are more successful in analysing cross section data than are the
LES functions on the other hand and our cubic approximations on the other.
Bojer [4], in a recent study based on more or less the same data as ours,
assumes strict linearity throughout.
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From (7), (11), and ( 7)-(19 ) we get

(20) c. = a.
T 

+
T
y + y.

T
y
2 

4- 6.
T

	

	 T
y
3 
4- c.,

where

(21) E. 	 = U. +W.
1 	 1 	 1

(22)
T 

= 1, Ea
T 

= Z-yi
T 

= Z6 i
T 

= Ec 	 = 0 (T = 1).

i 1

We assume, tentatively, that

(23) E(w. ) = 0,

(24) E(wT. w
T
.) = 6 T..

	

it 3S 	 tS 13'

1
(25) 	 E 	 w0js) = 0,

and moreover that

, 	 T
(26) 	 E(w. u.

T
it is

T
= 	 P..-

tS 13'

(27) E(w.
1
u.

0
) = 0 	 all 	 and T = 0, 1).

it is

This in combination with (12)-(14) implies

(28) E(t) = 0,
it

T T, T
(29) E(c

itj
)= ts ka ij 	 P ij 

P 	4°1s ji 	 ij ij'

(30) E(E....
1
c.

0
) = 0 	 (for all i, j, t, s , and '17 = 0, 1).

it is

0
Notice, in particular, that we may have 	 X 	 even

	
U. . = 

1.3



T 	 T 	 T
a. =a + Ea 	 z + a 

T2
niO 

k
i0 	 lk k 	 i2

T 	 T 	 T
	I i = Yi0 	 Y iln '
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Our attention so far has been confined to the parametrization of

the effect of the income variable. The effect of the number of household

members, their ages and socio-economic background variables - i.e., the

variables supposed to account for the main differences in household prefer-

ences - is represented by "parametrizing" the constant term and the

coefficients of the linear and the quadratic term as follows:

i = 	 N)

where n denotes the number of household members, and zk are binary variables

reflecting type of household (single person, married couple with 0, 1, 2,...

children etc.; 10 variables), occupation of the head of household (wage

earner, self-employed etc.; 3 variables), and geographic location (2 variab-

les).
7)

The resulting expenditure functions may be considered as cubics in

total expenditure (y) and the number of household members (n) after having

deleted the terms in n 3 and n 2y and modified the constant term. They are

truncated Taylor series expansions of the underlying, unknown functions
T .

F. in analogy to e.g. the l trans-log function'. The latter has been

frequently used in describing consumer demand and producer cost structure

empirically, despite the fact that this function can at most be a second-

order logarithmic approximation to 'true' theoretical functions. Our

expenditure functions should be interpreted in a similar way.

7) Notice that the number of household members is one of the characteristics
used in defining the household types. Hence, in order to avoid (exact)
multicollinearity, n should not be specified as a separate argument
when "parametrizing" the constant term ai T . Notice also that the
geographic binary variables may, to some extent, reflect geo-
graphic price differences.



3. Data and estimation

The data base contains individual household reports from the

Norwegian Surveys of Consumer Expenditure of 1967 (T = 0) and 1973 (T = 1).

The two surveys are identically designed in almost all respects, the main

difference concerns the length of the period of reporting. The households

participating in the 1967 survey were asked to report their consumption

expenditures during a period of one month; in the 1973 survey the period

of reporting was two weeks. However, for certain commodities purchased

rather infrequently, e.g. durables, the reports give the value of pur-

chases during the year prior to the month, respectively the two weeks, of

registration. All items are converted to a per annum basis. The two

samples include 3 645 and 3 363 households respectively. 8)

Expenditures on purchases of transport equipment (mainly motor

cars) are excluded from consideration. As this is by far the most impor-

tant group of durables 9) with considerable individual variation in

expenditures, inclusion of this component would tend to make y a poor

indicator of the total value of consumption services. The remaining

total is divided into N - 45 commodity groups; see table I.

The price data are obtained from the basic data used in the

construction of the Official Consumer Price Index.

The two sets of expenditure functions (20) (with (31) inserted) are

estimated by application of (unconstrained) ordinary least squares (OLS)

to each equation separately. If the coefficients are considered as free

parameters - only subject to (22), which OLS estimates satisfy automati-

cally - other methods would give no gain in efficiency. This is due to the

fact that all equations contain the same vector of exogenous variables.

in such cases, OLS, the Aitken generalized least squares method, and the

Maximum Likelihood method yield identical results.
10)

Otherwise, if the coefficients were restricted in some way, a gain

in efficiency might be obtained. Generally, the homogeneity and symmetry

constraints of the demand theory imply not only restrictions between

coefficients relating to the same year, but also restrictions on the change

of coefficients over time. This sort of restrictions, however, could be

utilized efficiently only if we were in a position to specify parametri-

cally the change in the disturbance variances and covariances between the

two years. This is rather difficult, however, owing to the change in the

length of the period of reporting. 11)

8) More detailed information is found in [7], and F8].
9) its average budget share was about 4 per cent in 1967 and 6 per cent in

1973.
10) Cf. Zellner [38], p. 351. The fact that our disturbances E 4 T have a

singular covariance matrix (cf. (22)) does not affect this conclusion.
11) See section 4.3, in particular footnote 15, below.
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4. Empirical results

The two sets of estimated expenditure functions may be compared

in a variety of ways. We shall confine our attention to: (i) a direct

comparison of coefficient vectors (section 4.1); (ii) a comparison of the

implied "average" values of budget shares and expenditure elasticities

(section 4.2); (iii) an analysis of the residual standard errors of estimation

(section 4.3); and, finally, (iv) an attempt to use the functions estimated

from the 1967 sample in "forecasting" the 1973 functions, paying regard to

the price changes between the two years (section 4.4). Hopefully, by

concentrating on different aspects, we will not only gain 'useful insight,

but may also call attention to general problems involved in comparing micro

data collected at different points of time.

4.1. Com2arison of coefficient estimates

The most straightforward way of Comparing the coefficient estimates

for 1973 with those for 1967 is perhaps to examine the structure of their
TTTT

ratios. A glance at table 1, containing the ratios of (S i , y io , Yi l , f3 io,

and a i2$ and table 2, showing their frequency distributions, reveals

considerable variation. Table 1 gives in fact a rather "chaotic" impression.

In table 2, only the ratios S i l /S i° are concentrated; 38 of the 45 values

belong to the interval (-0.1, 0.1), i.e., the absolute value of the

coefficient of y3 in 1973 is less than 1/10 of the corresponding one in

1967 for more than 80 per cent of the commodity groups. The ratios of the

y's (i.e., the coefficients of y2 and ny2 ) and those of the Vs (i.e., the

coefficients of y and ny) belong to the interval (-1.0, 1.0) for the majo-

rity of commodity groups. The median values of the coefficient ratios

are

= med (a.
1
/a.

0
) = 1.5887,i 	12 12

= med iliPil) 
= 0.4477,

= med (8. 1
/6.

0
) = 0.6826,i 	10 10

= med (Y.
1
iy_) = 0.0339,

1 	 0
= med (y. o /y. 0) = 0.0593,

= med ( .
1
/6.

0
) = -0.0012.

(3.

(32)

y
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a)

Table	 I.	 Coefficients in 1973 divided by coefficients in 1967

-- Commodity
group

1	 o
6i

fl

10	 10
S .

1	 o
Y4 1 /Ï il

1	 0
S. il

1,	 0
a i
	a i.2

1 Flour,
grain 	 0.06653 -0.08195 -0.25316 -0.89026 71.41012 1.58870

2 Bread, cake 0.02528 13.36593 1.52310 0.38695 0.69284 -85.92051

3 Meat, eggs 0.04019 0. 21416 0.68262 0.18494 0.62516 -3.79576

4 Fish 	 -0.01011 -01 	 11794 0.23560 0.01558 0.33037 1.74174

5 Canned food 0.07479 -0.33240 -1.41253 0.18089 0.47778 1.08664

6 Milk, cream 0.01071 0.00625 0.00876 0.20767 0.30485 22.06306

7 Cheese . 0.02107 0.33329 1.18619 0.05074 0.34619 1.45187

8 Butter 	 0.05265 -0.43312 -0.18859 1.52954 2.06474 -7.56441

9 Margarine . 0.02775 0.02244 0.32787 0.76407 0.46734 1.57110

10 Fresh vege-
tables 	 0.00040 0.17464 0.53507 -0.25032 0.28471 5.15773

11 Fresh fruits 0.05532 0.02482 0.19460 0.31896 0.54642 1.08439

12 Preserved
vegetables
and fruits -0.18252 -0.73431 1.65504 0.25916 0.66364 -0.78723

13 Potatoes 	 0.49425 0.09530 0.32926 -0.15675 -8.01033 -0.84599

14 Cocoa,
chocolate	 . 0.07034 -0.75732 43750 0.43140 0.66887 3.06706

15 Sugar,
coffee,
tea,	 ice-
cream etc. -0.10884 -0.44792 -0.3WY)i 3158 0.15710 21.30060

16 Mineral
waters 	 -0.01430 0.04308 37.97 4 1.20852 5.14 653 1.98690

17	 Beer	 ..., 	 -0.01813 0.01095 0.30995 -0.40066 -1.99379 2.33969

18 Wines and
spirits 	 0.02649 0.06717 3.21751 0.37551 0.42401 2.52719

19 Tobacco 	 -0.03732 0.48789 0.58851 0.02838 -0.19675 0.72353

20 Clothing -0.00031 -1.30043 1.27813 0.59021 0.02225 -3.59371

21 Cloths,
yarn 	 -0.13575 1.71355 1.13865 6.62775 0.79244 -8.02677

22 Footwear -0.04704 1.16751 0.89815 -0.41614 3.28934 5.57787

23 Housing and
maintenance -0.04945 0.79281 0.98846 -0.34442 0.57418 93.19627

24 Electricity 0.00170 0.56353 0.73656 -15. 35295 8.58740 8.39616

25 Fuel 	 -0.14567 0.54177 1.14383 1.41668 3.02858 3.84441

26 Furniture,
household
textiles etc. 0.01402 0.03463 0.83239 0.82228 -0.03163 -109.58376

27 Electric
appliances,
tableware
etc. 	 -0.00453 0.05606 0.52006 -0.29279 -0.57484 4.25383

a) The equations estimated are: c
i 

= constant and dummy shift terms + B. y +
T2 	 TT2 	,	 3	 T 2	

10

+	 ny. + a	 + o. y + ny + c
i

.
710 - 1 -	 i2
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Table 1 (cont.). Coefficients in 1973 divided by coefficients in 1967 a)

Commodity
6.

1
/6. 	

Yo
	1	 o,

io' iogroup

28 Misc. house-
hold goods
and services -0.01434 	 0.31313

29 Domestic
services 	 0.00214 -0.10284

30 Medical care 0.04436 -1.93808

31 Petrol and
oil 	 -0.07049 -1.57752

32 Maintenance
of trans-
port equip-
ment  0.07572 0.05931

33 Public
transport
services 	 -0.05811 12.37241

34 Postal,
telephone
and tele-
graph ser-
vices 	 -0.08957 0.66346

35 Television
and radio
sets  0.00759 0.24432

36 Recreation
equipment . 0.01400 -0.03267

37 Public
entertain-
ment 	 0.07938 1.24234

38 Books, news-
papers 	 -0.07437 0.23870

39 Magazines
and periodi-
cals 	 0.00874 0.09883

40 School fees -1.01285 -1.35004

41 Cosmetic
articles 	 -0.02219 -0.36008

42 Other toilet
articles 	 -0.02855 4.78612

43 Travel goods,
jewellery
etc 	 -0.00118 -0.06753

44 Restaurants,
hotels 	 -0.01112 0.42801

45 Financial
and other
services  -0.18973 1.02209

P 	
,0 	 o

io/Pi
1 	 o

y. il
/0

Pil/Pi01
1,a o

a i2 l i2

0.72770 5.14589 -0.06461 13.05756

2.58653 0.04627 -0.06743 4.52432

2.50963 0.83551 5.19444 -1.92135

1.32492 -0.02376 -1.14344 0.85286

2.45363 0.73978 1.50173 0.38330

-0.81660 -2.31054 -2.54150 -0.26207

0.50092 -0.23278 -0.83333 -5.52092

0.97190 -0.16782 -0.42675 6.96639

-0.74319 -0.08216 0.51234 -0.36392

1.33218 0.24159 0.87968 0.64193

0.42129 -0.17383 -0.67697 4.46355

0.30023 -0.06203 0.44769 1.05552

-3.09511 -1.10815 -1.13201 8.70024

1.32524 -0.10204 -2.53202 1.81571

1.34140 -2.20462 -0.25484 1.99508

-1.95724 11.41234 0.73055 25.06723

0.84285 -0.50096 1.40818 0.32917

-1.32698 0.03389 9.87319 2.33227

a) The equations estimated are : c = constant and dummy shift terms + 0.
T
y +

	T2	 T 	 T2 	 T1 	 T2 	T
	Y ioY 	ilnY a i2n 	6i Y3 	YilnY
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a' The equations estimated are: c. 	 constant and dummy shift
, T 	 T 2 	 , T 	 T 2 	 , .'-',' '

1
12 	 T,,,,,, y+y ,,,,,.4. 1„;v ,,,,,,_, 	 i... 	 '

lo 	 iii'' 11 .''' 	 12 	 i 	 '11 -
b Of these 17 belong to the interval (-0.1, 0.0).
c) Of 	 S Lie 1. 	 to Coe

IL 	il

How could we =0!...eHlin the systemAtic pattern. 	 ..ted 	 table

	

accentuated, in (32):. J, notice	 it our cubic

functions (20) were to satisfy the i n CL il ondition on 	 - rv, exactly:,

t hen their coru:;1,,,,arit1 rMS S110 1,11 d 1.)e	 •	 prices	 one , and the

coefficients of y, 5 2 and. 	 of degres 0, 	 and.

respectively .. 	Let us consider a ,,pecification which satisfy . these

OL strictions 1-4 ..t'bout 	 1111 l ug the 1-.11in -up co, stra..in. , „ viz. 12)

- j, 	 N.

general, this parametrization is incompatible with constrained
t 111 y maximisation, according to the results of Fonrgeaud and Nat «1

Moreover, the price responses cre rather rigidly described: Price
affect the T.....-Jdget shares at 	 only through their

effect on the gener,1 price index P.
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with

E. = 1, Ea. = Ey. = E6. = 0,
i 	 1 	 1 	 i

where P
T 

= P(p
1 ... pN 

T ) is a price index homogeneous of the first degree.

Taking (33) as a reference, we should expect the bosnstant terms to

increase more or less inproportion with the general price index P, the

coefficients of the linear terms to be approximately unaffected, and the

coefficients of the quadratic and cubic terms to decrease in inverse

proportion with P and P2 respectively. The "theoretical" values of the

coefficient ratios corresponding to (33) are

= 1.4441,

= 1.0000,

1 	 0
Y i /Y i = 1/P

1
 = 0.6925,

0
= 1/(1)

1
)
2 

= 0.4795, (ì=1,. ..,N),

when representing P by the Official Consumer Price Index13) and imposing

the normalization P o = 1. The median M 	 is somewhat higher than its
a2

"theoretical counterpart", the five other ones are lower. The ranking of

the medians, however, concurs with the ranking of the theoretical ratios.

Thus, to some extent, the overall pattern of change of coefficients is in

accordance with the homogeneity restriction of the demand theory. But as

the values in (32) and (34) differ considerably, the results hardly support

the simple parametrization (33).

Certainly, a formal test of whether the two sets of expenditure

functions have been produced by the same set of demand functions would

have been of interest. The well-known test of equality of two vectors of

regression coefficients proposed by Chow [9] comes to mind. (This test

would require - provided we take (33) as the null hypothesis - a deflation

of all expenditures by Po and P 1
 respectively before running the regressions.)

13) This is a Laspeyres index with weights approximately equal to the budget
shares of the average household in 1967 as estimated from the Survey of
Consumer Expenditure of that year.
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However, the (:how test uses equality of all disturbance variances in both

samples as an essential assumption. This is hardly satisfied in the

present case hecause of the change in the length ot the period of reporting.

(See section

on 	 -*mated "- Tera -&e."bu-:et she res and e -,,, ..2erLituIe
e

it is not easy to see the practical consequences of the results

reported ar,ve. Estimates of the implied values of budget shares and

expenditure (Engel) elasticities give useful additional information.

Table 3 contasns estimates for a married couple with one child and with a

total expendil:ure of N.kr 40 000 in 1973 and N.kr 27 699 	 40 000 P °/P 1 in
4)

1967. This roughly corresponds to the "average" household. 
1
	We let

the value of . :otal expenditure considered increase proportionally with the
consumer price index, since the homogeneity restriction of the demand

theory implies zero homogeneity in prices and total expenditure of all

budget shares and expenditure eiasticities,

The ee;timates agree mnre closely than might be anticipated frem

tables 1 and 2. The difference between the estimated expenditure

elasticities s less than 0.40 for 37 oi the 45 cncrdlty groups;

;n this respect, the majority of food caicories pell6rm patti(nlaity we

However, for eertain commodities, e. g. 36 Recreation equipment and 40

S,hool fees, we find considerable discrepancies.

The alerage absolute value of the ditfecue between the e,eimaLed

budget shares is about 0.004. In some eases, e.g. groups 2o Furniture,

household texeiles etc. and 36 Recreation equipment, the differences are

disappointing' y large. Again, most of the totwl categories perform rather

well. Of cou - se, the change iii relative prices from 1967 to 1973

art y ac,uun: for the , - hanges in budget shares reported; our procedure

pays regard only to the effect of the change in rifle ,-Atetal price level. li

section 4.4, ue attempt to carry this analysis a step fatihe.t.

• • - -
14' The avera ,,T;e household in the 196 - sample contained 3.43 persons with
a total cemsunption expenditure of N . ..kr 20 766.57.. In. the 1973 sample,
the corresponding averages were 3.08 persons 'and N.kr 35 696.35.
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Table 3. Average estimates of budget shares and expenditure elasticities

i 	 Commodity group
Budget share

Expenditure
elasticity

1967
a)

1973
b)

1967
a)

1973
b)

1 Flour, grain 	 0.0052 0.0044 0.08 0.25
2 Bread, cake 	 0.0183 0.0204 0.37 0.35

3 Meat, eggs 	 0.0824 0.0751 0.65 0.71

4 Fish 	 0.0176 0.0157 0.36 0.41

5 Canned food 	 0.0061 0.0053 0.41 0.56
6 Milk, cream 	 0.0284 0.0238 0.28 0.16

7 Cheese 	 0.0081 0.0079 0.43 0.40
8 Butter 	 0.0042 0.0026 0.72 0.68

9 Margarine 	 0.0073 0.0057 0.20 0.28
10 Fresh vegetables 	 0.0101 0.0102 0.63 0.55
11 Fresh fruits 	 0.0176 0.0149 0.70 0.45
12 Preserved vegetables and fruits 	 0.0161 0.0152 0.74 0.74

13 Potatoes 	 0.0099 0.0079 0.43 0.69

14 Cocoa, chocolate 	 0.0087 0.0074 1.04 0.59
15 Sugar, coffee, 	 tea, 	 ice-cream etc. 0.0294 0.0278 0.40 0.32
16 Mineral waters 	 0.0062 0.0095 1.34 0.77
17 Beer 	 0.0056 0.0074 1.43 0.96
18 Wines and spirits 	 0.0137 0.0087 2.60 2.25
19 Tobacco 	 0.0200 0.0208 0.63 0.60
20 Clothing 	 0.0916 0.0865 1.26 1.11
21 Cloths, yarn 	 0.0141 0.0134 0.96 0.75
22 Footwear 	 0.0225 0.0164 1.06 1.38

23 Housing and maintenance 	 0.0838 0.0971 0.96 1.09
24 Electricity 	 0.0236 0.0227 0.37 0.23
25 Fuel 	 0.0168 0.0111 0.30 0.50

26 Furniture, household textiles etc. 0.0453 0.0632 1.38 1.03
27 Electric appliances, 	 tableware etc. 0.0410 0.0351 0.85 0.95

28 Misc. household goods and services 0.0188 0.0198 0.79 0.72

29 Domestic services 	 0.0075 0.0134 1.16 0.87

30 Medical care 	 0.0201 0.0232 1.50 1.70

31 Petrol and oil 	 0.0363 0.0445 1.09 0.83

32 Maintenance of transport equipment 	 0.0397 0.0426 1.66 2.28

33 Public transport services 	 0.0264 0.0207 1.88 2.62

34 Postal, telephone and telegraph
services 	 0.0147 0.0158 1.46 1.57

35 Television and radio sets 	 0.0167 0.0155 0.64 0.73

36 Recreation equipment 	 0.0326 0.0493 2.38 1.16

37 Public entertainment 	 0.0191 0.0249 1.22 0.84

38 Books, newspapers 	 0.0137 0.0186 1.15 0.86

39 Magazines and periodicals 	 0.0066 0.0062 0.71 0.51

40 School fees 	 0.0046 0.0001 4.67 10.01

41 Cosmetic articles 	 0.0064 0.0072 1.24 1.00

42 Other toilet articles 	 0.0136 0.0158 0.83 0.69

43 Travel goods, jewellery etc 	 0.0176 0.0174 1.94 1.48

44 Restaurants, hotels 	 0.0338 0.0218 2.28 1.89

45 Financial and other services 	 0.0183 0.0067 1.63 1.97

a) Calculated from the estimated expenditure functions for married
couple with one child and total expenditure N.kr 27 699.
b) Calculated from the estimated expenditure functions for married couple
with one child and total expenditure N.kr 40 000.
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4.3. Analysis of residual standard errors

Estimates of the residual coefficients of variation (i.e., the

residual standard errors divided by the corresponding sample average of

expenditures) are given in the first two columns of table 4. (The estimate

of (XT) i2 s denoted by i 
T • ) Not unexpectedly, a considerable part of the

individual differences in consumption expenditures is "unexplained"; the

number of commodities with coefficients of variation below unity is only

12 in 1967 and 7 in 1973. More interesting is the fact that these

coefficients are definitely higher in 1973 than in 1967 for the majority

of commodities, showing a decrease in 3 cases only. To some extent, this

increase is certainly due to the reduction of the period of registration

from one month in 1967 to two weeks in 1973.
15)

The ratios of the estimated

residual standard errors, reported in column 3, are well above unity for

all commodity groups; the corresponding variance ratios vary from 1.94 (for

group 6 Milk and cream) to 16.17 (for group 32 Maintenance of transport

equipment). Using a I per cent F-test, this implies rejection of the
1 	 0

hypothesis X ii_ = X ii for all commodity groups.
16)

Can we find a systematic pattern in the increase of the residual

standard errors from 1967 to 1973? In particular, is this increase corre-

lated with the increase in (i) the volume component and/or (ii) the price

component of the expenditure? By using a non-parametric method based on

the Spearman rank correlation coetficient
17)

 , such tests can be carried

out rather easily. The ratios of the estimated standard errors, the

expenditures at 1967 prices, and the price indices, as well as the corre-

sponding ranks are reported in colums 3-8 of table 4. Letting X i denote

the rank of the standard error ratio of the commodity group with number i

when ranking according to the expenditure ratios 
(E4 1 /(pi lzi 0.. ,

)) the rank

correlation coefficient may be written as

15) This may be justified as follows: Households do not purchase consumer
goods continuously, but at discrete points of time. It seems sensible,
as a first approximation, to represent the activity of purchase by a
"Poisson process", such that the number of purchases during a period of
length e has a Poisson distribution with parameter XO, where the "intensity"
X is a function of income, prices, transaction costs etc. It then follows
that the coefficient of variation of the expenditure, conditional on
income, prices, transaction costs etc., is inversely proportional with
the square root of 0, provided all purchases during the period have the
same value. (For a general description of the Poisson process, see e.g.
Sverdrup [17, Ch. VIII. 3") 	 1 	 0
16) Of course, this does not necessarily justify acceptance of a.. >a..
(cf. (29)). It may be that the cubics (17) approximate the true", 1	 11

expenditure functions FT less well in 1973 than in 1967 (T ii i>T iC),
1

owingo to the reduction of the period of reporting. The variances of u.
and u. may still be equal.

17) See Kendall and Stuart [13, par. 31. 19-31. 23].
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Table 4. Residual coefficients of variation. Ratios of residual standard
errors, average expenditures, and pricesa), b)

1 Flour, grain . 1.100 1.461 1.3976 44 0.9182 36 1.1452 45

2 Bread, cake . 0.607 0.751 1.8693 30 0.9391 34 1.6084 9

3 Meat, eggs 	 0.640 1.099 2.3620 18 0.9308 35 1.4788 18

4 Fish 	 0.851 1.015 1.6724 39 0.8454 41 1.6587 6

5 Canned food . 1.177 1.456 1.7009 38 0.8570 40 1.6035 10

6 Milk, cream . 0.420 0.466 1.3932 45 0.9526 31 1.3168 36

7 Cheese 	 0.714 0.852 1.7429 37 1.0515 25 1.3895 28

8 Butter 	 1.238 1.660 1.7631 36 1.1034 23 1.1918 42

9 Margarine 	 0.584 0.953 1.9563 28 0.8893 38 1.3488 33

10 Fresh vege-
tables 	 0.890 1.035 1.8681 31 1.0051 29 1.5985 11

11 Fresh fruits 0.766 0.862 1.4454 42 0.9432 33 1.3619 31

12 Preserved
vegetables and
fruits 	 1.115 1.303 1.8280 34 1.1148 22 1.4034 26

13 Potatoes 	 1.182 2.016 2.2297 22 0.7015 42 1.8648 2

14 Cocoa, choco-
late 	 1.060 1.158 1.5231 41 0.9760 30 1.4285 22

15 Sugar, coffee,
tea,	 ice-
cream etc. 	 0.494 0.968 3.1840 6 1.0470 26 1.5517 14

16 Mineral waters 1.269 1.278 2.5402 11 1.9375 1 1.3020 41

17 Beer 	 2.182 2.085 2.4187 15 1.9082 3 1.3263 35

18 Wines and
spirits 	 2.395 2.596 2.6744 10 1.7302 5 1.4264 23

19 Tobacco 	 1.063 1.167 1.8659 32 1.1849 19 1.4355 21

20 Clothing 	 0.775 1.164 2.3295 19 1.1322 21 1.3704 30

21 Cloths, yarn 1.667 2.629 1.9739 27 0.9122 37 1.3712 29

22 Footwear 	 1.389 2.178 2.2144 24 0.9468 32 1.4911 16

23 Housing and
maintenance 1.024 1.591 3.5825 3 1.6464 7 1.3996 27

24 Electricity . 0.496 0.458 1.4110 43 1.0775 24 1.4172 25

25 Fuel 	 1.057 1.601 1.6215 40 0.6841 43 1.5645 12

26 Furniture,
household
textiles etc. 1.403 1.578 2.2191 23 1.4566 11 1.3543 32

27 Electric
appliances,
tableware etc. 1.389 2.313 2.2572 21 1.0392 27 1.3051 39

a) ;,:r and c.
T
 denote the estimated residual standard error and the sample

mean of the expenditure respectively of the i'th commodity in period T.
b) p i 0 = 1 for all i.
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Table 4 	 (cont.). Residual coefficients of variation. 	 Ratios of residual
standard errors, average expenditures, and pricesa), b)

. 	 Commodity
group

Residual
coefficient
of variation

Ratio of
res.std.
errors

Ratio of expen-
ditures at
1967 prices

Ratio of
price
indices

1967 1973
"1 	 AO
X./X.

- 1„ 	 1-0
rank c. 	 / ( p. 	 ci) rank

1
Pi rankAO -0

X./c.
Al -1

28 Misc.house-
hold goods and
services 	 0.798 1.380 2.9379 7 1.2917 17 1.3158 37

29 Domestic
services 	 4.938 5.866 2.7183 9 1.1630 20 1.9676 1

30 Medical care 2.158 3.475 3.3542 5 1.4261 12 1.4606 19

31 Petrol and
oil 	 1.489 1.214 2.0597 25 1.9252 2 1.3120 38

32 Maintenance
of transport
equipment 	 1.885 2.917 4.0213 1 1.8249 4 1.4243 24

33 Publictrans-
portservices 1.604 2.962 3.7326 2 1.3968 13 1.4476 20

34 Postal, tele-
phone and
telegraph
services 	 . 2.491 3.633 3.3740 4 1.3495 14 1.7144 3

35 Television
and radio
sets 	 ..... 2.493 2.990 1,8415 33 1.3073 16 1.1744 43

36 Recreation
equipment 2.240 2.488 2.4926 13 1.7219 6 1.3032 40

37 Public enter-
tainment 	 .. .645 1.714 2.5087 12 1.6078 9 1.4976 15

38 Books, news-
papers 	 1.676 1.943 2.4034 16 1.2148 18 1.7069

39 Magazines and
periodicals 	 . 1.005 1.593 2.3250 20 0.8717 39 1.6830 5

40 School fees 5.602 10.482 1.8064 35 0.5922 44 1.6301

41 Cosmetic
articles 	 1.389 1.601 2.4643 14 1.5955 10 1.3361 34

42 Other toilet
articles 	 1.005 1.224 2.3878 17 1.3160 15 1.4896 17

43 Travel goods,
jewellery etc. 2.929 3.078 1.9756 26 1.6334 8 1.1508 44

44 Restaurants,
hotels 	 1.771 1.992 1.8875 29 1.0252 28 1.6375 7

45 Financial and
other ser-
vices 	 4.100 17.519 2.8066 8 0.4206 45 1.5614 13

T 	-T
a) Xi and ci denote the estimated residual standard error and the sample

mean of the expenditure respectively of the i t th commodity in period T.
b) p i0 = 1 for all i.
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N
6 

r
s 

= 1 	
2 	 E (X.-i)

2
..N (N -1) 1=1

Then, the test statistic

has an approximate Student distribution with N-2 = 43 degrees of freedom

when the two variables are independently distributed. From table 4 we

get

r
s 
= 0.5491, t

s 
= 4.31.

In the same way, we find

r
s 
= 0.1302, t

s 
= 0.86,

when testing for correlation with the price ratio. As the critical Student

value at a 1 per cent level is 2.42, the first hypothesis is rejected, the

second is not.

Thus, there is evidence of heteroscedasticity in the following

overall sense: The commodities with the largest increase in the residual

standard errors from 1967 to 1973 have, by and large, had the largest

increase in the average volume of consumption. On the other hand, the

results do not indicate correlation with the price component of the

expenditures. It should be admitted, of course, that the above analysis

only gives a summary impression of the kind of heteroscedasticity in-

volved. To get more precise conclusions, a detailed examination of the

individual residuals would be needed.
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4.4 	 Comparin estimates of expenditures based on the 1973 expenditure
functions with estimates based on updated 1967 functions 

Finally, we shall examine the predictive performance of the

estimated 1967 expenditure functions. More precisely, we shall compare

two sets of estimates of expenditures in 1973: a estimates derived from

the expenditure functions for this year, and b) estimates based on up-

dated 1967 functions, paying regard to the observed changes in prices

from 1967 to 1973. This is a more sophisticated, and in some way more

satisfactory approach than that followed in section 4.2.

Let c.
 0

(y) and c (y) denot.e the estimate of the expenditure on
 -

good i of a household with a total expenditure equal to y, as calculated

from the expenditure functions for 1.967 and 1973 respectively, and let
xl

c i (y) denote the corresponding estimate based on the expenditure

function for 1967 updated from 1967 to 1973. The method of updating used

relies on the Frisch method of estimating a complete set of Cournot price

elasticities. It is described in some detail in the Appendix. The
18)

0	 1	 xl	 xl
a i (y) = c.(y)/y, a.

ci (31)/Y ' a i (Y)--c.(Y)/Y

(i =

As a summary measure of the quality of the updating (the "pre-

-tion error") we use

U = U(y) =	 .
1
(y) - a ( y)

U = 0 indicating no prediction error. Values of U, as well as the

corresponding average U/N, are given in table 5; part A showing the

vatiation with total expenditure for a married couple with one child

the approximate "average" type of household in the sample), part B

showing the variation with type of household for a total expenditure of

N.kr 40 000 (which Is approximately the average expenditure of the

households in the 1973 sample). The average error U/N is about 0.4 per

cenL uniLs tur the average household; it is considerably larger for

households strongly different from the average.

18) For simplicity, the superscripts on y used in the Appendix are
omitted.

corresponding estimates of budget shares are
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In relation to the level of the budget shares, the lack of preci-

sion is substantial. Since U/N is the average error, and the average

budget share is l/n, U simply indicates the relative error of the up-

dated budget shares. Its value varies from 17 to 38 per cent for the

households represented in table 5. This result, of course, should be

interpreted with regard to our comparatively disaggregated commodity

classification. A more aggregated specification would probably result in

lower values of U (but not necessarily lower values of U/N).
1 	 ml

Values of the differences ai - ai 
as calculated for the average

household are given in table 6. The absolute difference is largest for

groups 26 Furniture, household textiles etc. (0.0182), 36 Recreation

equipment (0.0151), and 23 Housing and maintenance (0.0135). On the other

hand, the difference is less than 0.005 for 32 of the 45 commodity groups,

including 14 of the 15 groups of food (the exception being group 3 Meat,

eggs). Thus, the food commodities pass this test rather well, as was

also the case with the tests in section 4.2.

Finally, it is interesting to compare the performance of the

"predictor" a 	 the performance of naive "forecasts". A naive way

of forecasting consumption expenditures in 1973 from expenditure

functions relating to 1967 would be to assume that all budget shares,

given the values of the background variables, depend on total real

expenditure only, i.e., using a i ° (y/P 1 ) (with P 1 indicating, as before,
the average consumer price index in 1973, P 0 = 1) as a "forecast" of a il (y).

Confining attention to the average household only, we find that la i l (y)-
0 (y/plA is greater than a. (y) 	al.°-a. 	 (y)1 for 25 of the 45 commodity

groups; the sums of the absolute errors are 0.1842 and 0.1832 respectively.

Thus, on the average, the sophisticated method, which pays regard to the

change in relative prices, performs only slightly better than the naive

one, which neglects the price response.
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Table 5. Summary measures of the precision of the updating (the "pre-
diction error")

A. Variation with total expenditure; married couple with one child

Total expendi-
ture, N.kr 10 000 20 000 30 000 40 000 50 000 60 000 80 000

U 	 0.3784 0.2774 0.2084 0.1832 0.1752 0.1770 0.2582

U/N 	 0.0084 0.0062 0.0046 0.0041 0.0039 0.0039 0.0057

,	 1m1,
maxia.	 -a.1 0.0358 0.0274 0.0226 0.0182 0.0171 0.0219 0.0394

B. Vari, Di with type of household; total .expenditure N.kr 40 000

Married
Married Married	 Married

coupleType of household	 Single
without	

couple, couple,	 couple,
1 child 2 children 3 children

children

U	 .	 ....... .... 0.2396 0.1678 0.1832 0.2308 0.2102

U/N	 ...... .... .	 .04.4. 0.,0053 0.0037 0.0041 0.0051 0.0047

maxla. 1-2.11 1
i

........ 0.0338 0.0150 0.0182 0.0490 0 .0144

Table 6. "Observed" minus "predicted" budget shares. Married couple
with one child and total expenditure N.kr 40 000

1

. a)
I

a.-a.

1	 +0.0002

2	 +0.0006

3	 -0.0089

4	 -0.0039

5	 -0.0013

6	 -0.0025

7	 0.0000

8	 -0.0012

9	 -0.0012

10	 -0.0006

11	 -0.0022

12	 -0.0008

13	 -0.0041

14	 -0.0014

15	 -0.0033

a) See table 4.

.a)
lxl

a.	 a.

16 +0.0033

17 +0.0018

18 -0.0053

19 +0.0007

20 -0.0048

21 -0.0005

22 -0.0064

23 +0.0135

24 -0.0007

25 -0.0068

26 0.0182

27 -0.0037

28 40.0017

29 40.0068

ia
1d

a. -a.

31 +0.0090

32 +0.0025

33 -0.0059

34 +0.0012

35 +0.0009

36 +0.0151

37 +0.0056

38 40.0047

39 -0.0010

40 -0.0041

41 , 0.0009

42 +0.0019

63 -0.0010

44 -0.003

I        

30	 +0.0030	 45	 -0.0111
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5. Conclusion

In this paper, we have dealt partly with methodological iroblems

in comparing household budget data from two different years and Tartly with

empirical results based on Norwegian data from 1967 and 1973. Iritially,

we pointed out that expenditure functions estimated from differert data sets

can hardly be adequately compared without reference to economic theory of

consumer demand. However, recognizing the conflict between the claim that

the functions agree perfectly with utility maximisation and the desire that

they are sufficiently flexible to reflect adequately cross-sectional

variations of consumption, our compromise choice is to use polynonials of

the third degree in total consumption expenditure.

The coefficients of the 45 specified expenditure function; as

estimated from the 1973 data differ considerably from those based on the

1967 data. An investigation of their ratios does not invite a de mite

conclusion, but to some extent the results agree with the homogen(ity

constraint of the demand theory. Moreover, the average estimates of

expenditure (Engel) elasticities have the same order of magnitude for the

majority of commodities. In this respect, the 15 food categories perform

particularly well.

The reduction of the length of the period of reporting of expendi-

tures in the 1973 survey as compared with the 1967 survey gives risa to a

considerable increase not only in the residual standard errors of sti-

mation, but also in the corresponding coefficients of variation, the

relative increase in the residual standard error is positively correlated

with the increase in the consumption expenditure at constant price;, but

our test indicates no significant correlation with the increase in the price

component of the expenditure.

Finally, a comparison of the 1973 expenditure functions wi h "up-

dated" 1967 functions confirms that the two data sets have interes.ing

properties in common. The average absolute difference between the estimated

budget shares is, however, considerable - about 0.4 per cent for tie average

household - i.e., the relative "forecasting" error in a period of !ix years

is about 20 per cent. Our method of updating, which pays regard Cc the

change in relative prices, performs only marginally better than a raive

method which neglects the price response.

Further research based on alternative models and methods ard utili-

zing a greater body of data - particularly data from more than two years -

is certainly needed.
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Appendix

THE METHOD USED IN UPDATING THE EXPENDITURE ESTIMATES

The purpose of this appendix is to describe briefly the method used

in section 4.4 in updating the expenditure estimates from the year 1967 to

the year 1973.

Differentiating the demand functions f., including the first order

terms only, gives

Ax. 	 N 	 Ap.
(1)E A„=2- + I e --x. 	 y

j=1 	 Pi

where x. denotes the volume of consumption of good i, p i its price index,

y total expenditure, Ei the expenditure (Engel) elasticity of good i, and

the price (Cournot) elasticity of good i with respect to good j. The

elasti c ities ri:-fer to the point of f i from which the differentials are taken.

The updating is based on the assumption that the utility function generating

the f's is additive (or rather, that it can be made additive by means of a

suitable monotonic transformation) 	Additivity is, of course, a somewhat

quE,sti,oibie ossuniption, iu view o .47 the raller del,a[ed commodity classifi-

cation 	 We then have (cf. Frisch -11, pp lS6i87

(2)	 e	 a,E ) - a.h

where 6. isthe nKroneckerdelts the budget share of good j, and
J

a is -n indicator of the overall degree of substitution. (As regards the

additive members of the class of utility functions, ti) has the alternative

interpretation as the income elasticity of the marginal utility of income.)

From (I) and (2) we ohtaiu

(i	 i 

P ;
J

E. 	Ap.	 AP,
- Ia.E,

a 	 pi . 	 :1 	 .1 	 P.
J 

AY/Y = Y - ./Pi - 1, Ax. /x . i

0 	0 ,

 ip.
0

I,a =a 	 Ei -E
0
 auda= 	 (the superscripts" 	i

0 and 1 symbolizing, as before, the years 1967 and 1973 respectively), eq.

(3) can be used to obtain estimates, c
%I
, , of the expenditure on good i in

1 1- 	0	 0 	 0

	

1973, relating to total expenditure y ' , from estimates of c i 	a i , ]j_
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and w
o
, relating to total expenditure yo. In the calculations, the value

of w° is set equal to -2 for all households. This value, interpreted as

an average estimate, agrees well with the majority of results concerning

complete systems of demand functions (cf. Brown and Deaton [5, p. 1206]) ;

the empirical evidence as regards the form of the function w 0 (y°) is, how-

ever, scare and to some extent conflicting. The values of 4 . =
00 	0	00 	0 	00c
i 

(y ), a. = a. (y ), and E	 = E
i 

(y ) are calculated from the expendi-

ture functions for 1967 (using the normalisation p i () = 1 for all

Finally, the combinations of values of y0 and y l chosen are restricted to

those satisfying y
0 

= y
1

/P
1 

(P
1 

denoting the average consumer price index

in 1973, P
o 

= 1). The intention is to prevent too large variations in E.

and a
i when extrapolating according to eq. (3), recalling that these para-

meters (as well as w) are homogeneous of degree zero in total expenditure

and prices.

In this way, we end up with the following expression for the up-

dated expenditure on good i:

1

(4)c	 c
xl	 xl, 

Y
 1,	 1 0 Y	 (1 + E () (P

1
 - Ea.

0
(-)p. 1 )

1
i = i k	 Pi ci	 1	 i	 1	 J	 1 JP	 P	 P

11	 0 y 1
y 	 y	E . (--) (p. 1 

- Ea.
0
 (--) E.

0
)p.

1
 )1 	 (i ---- 	 N).

w01.11-j p 	J	 JP 	 J 	 P

1
In order to ensure that the estimates add up exactly, i.e., Ec.

xl
(y

1
) = y

for all y1 , a final proportional adjustment is used.

1) The binary variables representing social status and geographic location
(cf. chapter 3) are set equal to their sample means. Moreover, minor adjustments
are made to ensure non-negativity of ci' ai' 

and E.° for all income levels
1.

and household types of interest (recalling that additivity of the utility
function implies absence of inferior goods).
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