University of New Hampshire Interlibrary

[.0an

asz313 (NIRRT

.
"

ILLiad TN

‘Borrower: BXM

Lending String: *NHM,UBY ,NTE,ILU,CSA
Patron: Molina, Jose Alberto

Joumal Title: Jounal of consumer studies and
home economics.

Volume: 20 Issue: 2
Month/Year: 1996Pages: 131-143

Article Author: MOLINA

Article Title: Testing for the utility maximization
hypothesis of consumers using the revealed
preference theory

Imprint: Oxford, Blackwell Scientific Publication

ILL Number: 111952949

NIV T

Call #: TX1.J68 v.20 {1996)

Location: Dimond Level 2 Bound

- Pers AVAILABLE

Mail
Charge
Maxcost: 35.00IFM

Shipping Address:

.Boston College

Thomas P. O'Neill Library
Interlibrary Loan, Room 306
140 Commonwealth Ave
Chestnut Hill, MA 02467

Fax: ill@bc.edu
Ariel: ili@bc.edu
Odyssey: illiad2.bc.edu

NOTICE: This Material May Be Protected
By Copyright Law (Title 17 US Code)



Journal of Consumer Studies and Home Economics (1996) 20, 131-143

Testing for the utility maximization hypothesis of
consumers using the revealed preference theory

JOSE ALBERTO MOLINA Department of Economic Analysis, University of
Zaragoza, Zaragoza, Spain

The objective of this paper is to test the utility maximization hypothesis in various Western
countries using the non-parametric approach based on the revealed preference theory. The
data employed are annual time series covering the period 1964 to 1992 of per capita con-
sumption and prices from Germany, France, the United Kingdom, Spain, Sweden and
Canada, The results indicate that all sample countries are consistent with the weak, strong
and generalized axioms of the revealed preference theory. This implies that the observe'd

behaviour of these consumers is consistent with the condition of utility maximization or, in
other words, that the hypothesis of stability of individual preferences is accepted.

Introduction

Demand theory is based on the hypothesis that the consumer chooses the bundle that is
preferred from amongst all available bundles for a set of prices and expenditure. How-
ever, one fundamental question that emerges in the empirical analysis of consumers is
whether this observed behaviour is consistent with the utility maximization hypothesis.

An extended approach to solving this question is to specify parametric functional
forms for demand equations and to fit them to observed data.! The estimated demand
functions can then be used to test the consistency of the data with the maximization
hypothesis. However, this procedure will be satisfactory only if the functional forms are
good approximations to the ‘true’ demand functions, an aspect that is not directly tested.

This problem has motived the appearance of an alternative methodology designed to
analyse the consistency of consumer behaviour, namely the non-parametric approach,
derived from the revealed preference theory.>® This procedure does not need ad hoc
functional specifications for demand equations because, on the basis of available
information, quantities and prices, the non-parametric approach allows us to test if the
data are consistent with the condition of utility maximization. Hence, we have a
straightforward and efficient way of checking a finite amount of data for its consistency
with the neoclassical model of consumer behaviour.

The distinction between the parametric and non-parametric approaches is very clearas
regards the informative basis of analysis. The first method assumes that the demand
functions are available, whereas the second assumes that only a finite number of
observations on consumer behaviour are available. In this paper, the view is taken that
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Utility maximization and the revealed preference theory

the latter assumption is much more realistic and, knowing that the non-parametric
approach provides tests of the utility maximization hypothesis with no additional
assumptions concerning functional form, it is argued that the non-parametric approach
is much to be preferred.

The objective of this paper is to test the utility maximization hypothesis in several
Western countries using the non-parametric approach. We apply this technique using
annual time series data covering the period 1964 to 1992 for several representative OECD
countries, namely Germany, France, the United Kingdom, Spain, Sweden and Canada. I
have not considered other countries in this study for several reasons. First, I do not
include the United States because there are many detailed papers in the economic lit-
erature which have proved that there is a well-behaved utility function which can
rationalize the US data.'®"'? Secondly, I have not considered Australia, Japan, Holland,
Ireland or Italy because homogeneous time series of consumption having the same length
as the corresponding sample countries do not exist. Total consumption is divided into
five goods: (i) food, beverages and tobacco, (ii) clothing and footwear, (iii) gross rent,
fuel and power, (iv) furniture, furnishings and household equipment and (v) mis-
cellaneous goods and services. The results of this non-parametric analysis will be inter-
preted in terms of the stability of consumer preferences. That is to say, the fact that data
are consistent with axioms of the revealed preference theory indicates that shifts in the
patterns of consumption are attributable to variations in conventional economic factors
(relative prices and total expenditure) and are not due to changes in consumer tastes.

The paper proceeds as follows. In the next section the non-parametric approach, asa
procedure to test the utility maximization hypothesis, is briefly explained. Section 3is
dedicated to describing the sample data. In Section 4 it is verified that Western consumers
satisfy the axioms of the revealed preference theory and, finally, the conclusions of the
paper are summarized in Section 5.

The non-parametric approach

The non-parametric approach to demand analysis derives algebraic conditions on the
demand functions implied by maximizing behaviour. These conditions, known as
‘revealed preference’ conditions, provide a complete list of the restrictions imposed by
maximizing behaviour, in the sense that all the maximizing behaviour of consumers must
satisfy these conditions and further that all behaviour that satisfies these conditions can
be viewed as maximizing behaviour. Revealed preference theory is based solely on
observed and measurable phenomena, namely the commodity bundles actually pur-
chased by consumers, the prevailing prices and consumer income or total expenditure.
Non-parametric methods have been developed to test data for consistency with utility
maximization by means of the weak (WARP), strong (SARP) and generalized (GARP)
axioms of revealed preference. One attractive property of these tests is that they do not
require a demand system to be specified and hence they suppose no explicit restrictions
on functional form. Thus, these tests offer a convenient and informative means of
scanning a consumption data set for evidence of violations of demand theory. Although
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it would seem reasonable to expect researchers to apply the tests for consistency, at the
very least at the minimum level, WARP, in fact only a very small fraction of journal
articles that report parametric demand systems also report whether the data was tested
for consistency with GARP. Many empirical papers can be found in the applied
economic literature that have used non-parametric methods in consumer demand
analysis.'® 18

Let us now analyse how one can test if certain observations belonging to a repre-
St_zntative consumer are in accordance with the utility maximization hypothesis. Let
= (‘Io sy 9.,) and p'= (p,, ceus Pn) denote the vector of quantities and prices corre-
sponding to n goods and let us suppose that we have m observations (q‘ ‘) i=12,...,m).
If a consumer chooses a bundle of goods q' when an alternative bundle of goods qj is
obtained with the same budget outlay, the agent is revealing a preference for bundle q
over bundle ¢, that is, q' is revealed preferred to ¢, usually denoted as ¢'Rq’.

The revealed preference theory requires some consistency conditions on consumer
choice: the weak, strong and generalized axioms of this theory.

The weak axiom (WARP) states that if q' is revealed preferred to q', then ¢ cannot be
revealed preferred to q'. In other words, bundle ¢ will only be chosen when it is cheaper
than g, that is, bundle q' is not obtainable with the same outlay. Fig. 1 shows situations in
which the axiom is satisfied and in which it is violated. Assuming only two goods, @, and
Q,, the line through q represents the budget line when the consumer chooses bundle g,
and the line through ¢ is the budget hne when bundle ¢ is chosen. The weak axiom would
be satisfied if commodity bundie q is chosen when ¢ is available, that is, ¢ is in the
budget set bounded by the budget line through q', and ¢ is chosen when q is unattainable

Q,

Fig. 1. The weak axiom of the revealed preference.
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with the given budget, that is, when q' is outside the budget set. On the other hand, the
weak axiom would be violated if bundle ¢¥, rather than q', is chosen when ¢ lies within
the budget set but ¢ is chosen when q* is available.

This axiom can be expressed in terms of expenditures. For q' to be revealed preferred to
q, then both ¢' and ¢/ must be available for a given income: p‘q‘>p‘q‘ where p' denotes
the set of prices when q' is chosen. Thus, the expendrture on ¢ is at least as great as the
expenditure on ¢. If the weak axiom is satisfied, then: p'q' > p'¢’ and p'q‘ > p'ef.

The second and third consistency conditions concern transitivity of consumer choices.
The strong axiom states that if q' is revealed preferred to ¢’(p'q’>p’ ¢), ¢ is revealed
preferred to a third bundle, q*(pP'q >p'q"), and so on until q' is revealed preferred to q*
(P'q'=p'q™), for some sequence of bundles (q', ¢/, q*, ..., ¢®), then bundle q™ cannot be
revealed preferred to q' (p™q™ < p7q').

On the other hand, the generalized axiom states that if q is revealed preferred to ¢

(p'q' =p'¢), q is revealed preferred to a third bundle, q“ (P'q’ =p'q"), and so on until q' is
revealed preferred to q™ (p'q'>p'q™ ), for some sequence of bundles (q q.qd5...d",
then bundle g™ cannot be strictly revealed preferred to q' (p™q™ <p™¢).

One can show that the strong axiom implies the Generalized Axiom, but not vice
versa. Thus, GARP is a generalization of SARP, in the sense that the first allows multiple
solutions to the consumer’s optimization problem for a given price vector and total
expenditure, that is, for a given budget constraint.

If some data satisfy GARP, then there is a satisfactory utility function u(q) that will
rationalize the observed behaviour, that is the utility derived from the revealed meemd
bundle is greater or equal to the utility corresponding to the bundle not chosen (p iq'> P"l'
+ u(q' )>u(q‘)) By contrast, if the data contains a violation of this Axiom, then a noni-
satiated utility function that will rationalize the data does not exist. However, when ean
the observations be rationalized by a sufficiently well-behaved non-degenerate utility
function? The best answer to this question is provided by the Afriat’s Theorem:>

“The following conditions are equivalent:

(1) there exists a non-satiated utility function that rationalizes the data;

(2) the data satisfies GARP;

(3) there exist numbers U?, A'>0, i=1, 2, ..., n, that satisfy the Afriat inequalities:
U< UV+Lipq) fori,j=1,2, ... n;

(4) there exists a concave, nonotonic, continuous, non-satiated utility function that
rationalizes the data’.

Attention should be drawn to some features of Afriat’s Theorem. First, the equiva-
lence of (1) and (4) shows that if a particular data set can be rationalized by any ﬂo'“'
trivial utility function at ail, it can in fact be rationalized by a very satisfactory utility
function. Secondly, the numbers U* and A! which appear in (3) can actually be used to
construct a utility function that rationalizes the data. U/ and Al can be intefpfe“’-‘d.as
measures of the utility level and marginal utility of income, Thirdly, parts (2) and (3) giv¢
directly testable conditions that the data must satisfy if it is to be consistent with the
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maximization model. Condition (3), for example, simply asks whether there exists a non-
negative solution to a set of linear inequalities. The existence of such a solution can be
checked by solving a linear programme with 2# variables and n* constraints. Unfortu-
nately, the fact that the number of constraints rises with the square of the number of
observations, makes this condition difficult to verify in practice for computational
reasons.

Data

The data used in this paper are annual time series covering the period 1964 to 1992 for
Germany, France, the United Kingdom, Spain, Sweden and Canada. They include total
consumption and prices obtained from several issues of National Accounts, Vol. 11
(OECD), and population obtained from Labour Force Statistics (OECD). I have divided
consumption by population to calculate per capital values which are assumed to corre-
spond to a representative consumer in each sample country. Total consumption is dis-
aggregated into the following categories: (i) food, beverages and tobacco, (ii) clothing
and footwear, (iii) gross rent, fuel and power, (iv) furniture, furnishings and household
equipment, (v) miscellaneous goods and services (medical care and health expenses,
transport and communication, recreational, entertainment, education and cultural
services, personal care and expenditures in restaurants, cafes and hotels).

Tables 1 and 2 provide a brief descriptive analysis using two indicators. First, we carry
out an analysis of the rates of growth, obtaining the annual average rates for all cate-
gories for the sample period and for several subperiods. We choose the limit years
according to the most representative years, from an economic point of view, of the last
three decades, that is to say, both oil crises, of 1973 and of 1979. Secondly, we carry out
an inflation analysis calculating the annual average rates for all magnitudes and for the
same periods that we have taken into account in the first analysis.

In Table 1 we show the average annual rates of growth. First, we can observe that
Spain displays the greatest average rates along the whole sample period in food, bev-
erages and tobacco, furniture, furnishing and household equipment and miscellancous
goods and services, 1-76%, 4-59% and 4-97%, respectively; whereas the United Kingdom
shows the highest value in clothing and footwear, 2-69%, and France in gross rent, fuel
and power, 3-8%. On the other hand, Canada displays the lowest rate in food, beverag?s
and tobacco, 0-43%, France in clothing and footwear, 0-99%, the United K.ing'dom in
gross rent, fuel and power, 1-61%, and finally, Sweden in furniture, furnishing and
household equipment and in miscellaneous goods and services, 0-89% and 2-39%,
respectively. As regards time evolution, we find that the highest values are concentrate;d
basically in the years running up to 1973. In particular, all five categories in Franceand in
Spain, and four in Canada, show the greatest values in this first subperiod. By con’trast,
the lowest rates are distributed in the subperiods after 1979. Specifically, all magnitures
in Spain and four in Germany and Sweden display the lowest values between 198(? al?d
1985, that is, after the oil crisis of 1979, and Canada shows the five lowest categories in
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Table 1. Rates of growth (%)

1965-73 1974-79 1980-85 1986-92 1965-92

Germany
Food, beverages and tobacco 2-35 2-46 0-43 1-19 1-67
Clothing and footwear 368 1.57 —0-41 1.76 1-87
Gross rent, fuel and power 3.25 3-62 2:81 1-68 2-84
Furniture, furnishings and household eq.  5-69 3.31 ~-1-07 4-61 346
Miscellaneous goods and services 4-42 4-37 1-65 337 3-55
France
Food, beverages and tobacco 1.99 191 0-84 090 1-47
Clothing and footwear 2-81 0-59 033 —045 0-99
Gross, rent, fuel and power 6-03 3-58 2-51 224 3-80
Furniture, furnishings and householdeq.  5-62 298 —0-48 1-54 2-73
Miscellaneous goods and services 571 520 2-43 304 423
UK
Food, beverages and tobacco 0-62 5-46 -0-62 0-30 1-31
Clothing and footwear 2-58 2-86 3.57 1.92 2-69
Gross, rent, fuel and power 225 1-25 1-38 1-29 1-61
Furniture, furnishings and householdeq. 4-64 1-38 230 232 2-86
Miscellanecus goods and services 3-73 -0-85 2-63 4-87 2-80
Spain
Food, beverages and tobacco 3-44 1-86 -0-10 1-14 1-76
Clothing and footwear 3-86 -0-41 -1.69 2-84 1-50
Gross, rent, fuel and power 4-20 2.30 1-00 2.04 2.57
Furniture, furnishings and householdeq.  9-14 0-67 -1-27 711 4-59
Miscellaneous goods and services 8-14 397 1-89 4-39 497
Sweden
Food, beverages and tobacco 0-67 1-35 -0-65 0-37 0-46
Clothing and footwear 1-42 4.85 0-05 318 230
Gross, rent, fuel and power 2-87 1-99 1-15 010 1-62
Furniture, furnishings and householdeq.  2-01 0-40 -0-40 0-98 -89
Miscellaneous goods and services 378 2-05 1-39 175 2-39
Canada
Food, beverages and tobacco 2-47 0-83 -0-52 -1-17 0-43
Clothing and footwear 316 5-60 1-13 -2-14 192
Gross, rent, fuel and power 3.54 3-16 278 194 2:90
Furniture, furnishings and householdeq. 590 2:62 205 028 282
Miscellaneous goods and services 473 337 1-70 1-12 2-89
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Table 2. Rates of inflation (%)

1965-73 1974-79 1980-85 1986-92 1965-92

Germany
Food, beverages and tobacco 307 2-63 3-48 1-59 2-69
Clothing and footwear 3.38 431 399 180 331
Gross rent, fuel and power 6-18 6-74 4-89 1-99 498
Furniture, furnishings and household eq.  1-87 3.68 430 242 2-91
Miscellaneous goods and services 4-68 507 3-60 231 394
France
Food, beverages and tobacco 474 8-49 9-67 2:70 609
Clothing and footwear 375 1129 9-77 375 666
Gross, rent, fuel and power 694 1094 1174 370 802
Fumniture, furnishings and household eq. ~ 3-60 10-05 9.76 3-00 6-15
Miscellanaeous goods and services 4.52 9:31 972 272 6-21
UK
Food, beverages and tobacco 5-17 15-07 8-46 5-30 803
Clothing and footwear 453 1220 468 292 5-80
Gross, rent, fuel and power 7-57 15-40 11-33 590 9-64
Furniture, furnishings and household eq.  5-50 17-54 520 5-40 7-99
Miscellaneous goods and services 594 15-90 9-60 503 8-63
Spain
Food, beverages and tobacco 7-35 16:18 825 596 9-09
Clothing and footwear 8-85 17-37 14-16 7:26 11-42
Gross, rent, fuel and power 6-42 17-98 14-00 5-87 10-38
Furniture, furnishings and household eq. ~ 5-40 1891 10-22 6-44 9-59
Miscellaneous goods and services 810 19-65 14.99 708 11-80
Sweden
Food, beverages and tobacco 5-60 814  10:16 4-19 690
Clothing and footwear 3.27 707 970 247 526
Gross, rent, fuel and power 6-43 11-15 10-47 10-23 9:26
Fumniture, furnishings and household eq. 496 1163 7.88 522 7.08
Miscellaneous goods and services 537 1070 10-30 627 7-79
Canada
Food, beverages and tobacco 410 883 816 4.56 6-10
Clothing and footwear 267 488 558 423 416
Gross, rent, fuel and power 3-74 10-78 7-93 3.56 610
Fumniture, furnishings and household eq. ~ 1:96 9.57 6-69 328 4-93
Miscellaneous goods and services 4-65 9-18 785 379 609
137
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the last subperiod, 1986-1992. Therefore, the existence of changes in the patterns of per
capita consumption in all sample countries has been detected.

Table 2 displays the rates of inflation. The first result is that Spain is the country that
shows the highest values along the whole sample period in all categories, close to 10%,
whereas Germany displays the lowest ones, close to 3%. With respect to time evolution,
we detect that the years immediately after both oil crises show the greatest rates. In
particular, all categories in the United Kingdom and Spain and four magnitudes in
Canada are the greatest in the subperiod 1974-1979 and three groups in France and in
Sweden have the same property in the next subperiod 1980-1985. On the other hand, the
lowest values are concentrated in the last years of the whole sample period. Specifically,
all values in France, and four in Germany, the United Kingdom and Spain were the
lowest between 1986 and 1992.

Results and interpretation

I now set out to prove that the microeconomic consumer behaviour in some repre-
sentative OECD countries is consistent with the utility maximization. To this end, I will
test the three axioms of the revealed preference theory: WARP, SARP and GARP.

The main results of the non-parametric approach are obtained using the NONPAR
programme which is especially designed to carry out non-parametric analysis based on
revealed preference.!®

First, let us test the weak axiom. The corresponding non-parametric test proceeds as
follows. We consider five goods and twenty-nine periods; then let P (26*5) and Q (16*5)
denote the matrix of prices and quantities, respectively, and let the matrix C =PQ’ whose
elements, Cj; represent the cost, at prices of time i, of buying the bundle of goods of
period j. Thus, the elements in column j give the cost, at various price vectors., of
obtaining the consumption bundle ¢, while the elements in any row i allow a comparison
of the costs of various bundles at the fixed set of prices p'. The leading diagonal represents
the actual expenditure in each period i.

I then use a new matrix @, which is defined by dividing every element of C, G, by thq
corresponding diagonal element, C;, that is ®;=C;;/C j;. If any element ®;<1, the:'n ql
has been revealed preferred to q', that is, commodity bundle q' was affordable at period j
prices, but bundle ¢' was selected. If @; <1 and ®; <1, then the weak axiom is vio!ated.
Therefore, the elements of matrix ® provides the basis for the test of the weak axiom.

For reasons of space in Table 3, 1 present only the matrix @ for Spain (obvioule
matrix @ for the rest of the sample countries are available). As can be seen, P;<1 and
®@;; > 1, that is to say, the Spanish data satisfies the weak axiom of the theory of revez?.led
preference. Exactly the same conclusion is obtained for Germany, France, the United
Kingdom, Sweden and Canada.

Although I did not find WARP violations, it was also necessary to check for
consistency with the strong or the generalized axioms. First, the data are consistent w1t-h
SARP if no such intransitivities are found using ®. As no such violations are detected, 1t
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is possible to rationalize the data; in other words, the data could have been generated by
the maximization of a stable, well-behaved utility function.

The NONPAR programme allows us to test the GARP directly. According to Afriat’s
Theorem explained above, Table 4 shows the Afriad numbers U', A >0, which satisfy the
Afriat inequalities: U'< U7+ Ap/(q*-q'). As the theorem establishes, this is equivalent to
the acceptance of GARP in every country. In other words, I have proved that all
countries were consistent with this axiom; that is to say, every data set could have been
generated by a single neoclassical representative consumer in each country.

The non-parametric results can be interpreted in terms of a hypothetical structural
change in consumer behaviour. The above descriptive analysis indicates the existence of
changes in the patterns of good purchases which have occurred in the sample countries
since the 1960s. These variations in consumption are due to modifications of the eco-
nomic variables (relative prices and total expenditure) or are attributable to changes in
the preferences of a representative consumer in each country.

Research on the existence of structural change in the behaviour of consumers can take
two forms. The first consists in specifying a functional form for demand equations, to
estimate it, and to test the hypothesis of stability of the parameters. However, as we have
noted in the introduction of the paper, this parametric approach has the problem that all
results are conditional on the functional forms being correct. To avoid this limitation, a
second method to test for structural change has been proposed, namely the non-para-
metric approach, where the null hypothesis assumes the stability of preferences and thus
the variations of quantities consumed can be explained by changes in relative prices and
total expenditure. If consumers satisfy GARP, then there exists a stable demand system
underlying the personal preference structure, which explains the observed quantities of
goods. This is because GARP is equivalent to the existence of a well-behaved utility
function.

In this paper, I have proved that the fact that no violations of GARP exist indicates the
acceptance of the hypothesis of stability of preferences in some Western countries. In
other words, the evolution of quantities demanded can be explained by the changes in
economic variables. That is to say, as I do not detect violations, I can rationalize the data
and, further, I can consider that observations have been generated according to the utility
maximization of a representative consumer.

Table 5 summarizes the results of the paper. As can be seen, all countries’ data sets are
consistent with WARP, SARP and GARP.

Summary and conclusions

It is important to distinguish whether the observed changes in consumption are due to
changes in economic factors or to changes in consumer preferences. The former may be
counteracted by manipulating relative prices; the second may call for advertising,
education campaigns and product innovations.

In this paper, I have used a non-parametric method, derived from the revealed
preference theory, to test whether or not the data are consistent with a conventional static
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Table 4. Afriat numbers

Germany France UK Spain Sweden Canada
v A v A v Al v A v Al v Al

1964 9935 1.00 9857 100 9837 100 9766 100 98-55 100 9389 1-00
1965 9943 1-00 9862 1-00 9843 100 9780 100 98-63 100 9895 100
1966 9949 100 98-69 1.00 98-48 100 9792 1.00 9869 100 9901 100
1967 9951 100 9876 100 9852 100 9801 1066 9875 100 9908 100
1968 9956 100 98-83 1-00 98-58 1.00 9809 1-00 9880 100 9914 1-00
1969 9964 100 9894 100 98-63 100 9818 1.00 9887 100 9920 100
1970 9973 100 9903 100 9872 100 9826 1-00 9893 100 9924 100
1971 9982 100 9913 100 9882 100 9837 100 9900 100 9933 100
1972 9990 100 9923 1.00 9893 100 9850 1-00 9909 100 9942 100
1973 9997 100 9932 100 9905 100 9867 100 9918 100 99:54 100
1974 9904 100 9946 1-00 9920 100 9885 100 9930 100 9968 100
1975 9913 100 9957 100 9936 100 9899 100 9943 100 9980 100
1976 10021 100 9969 1.00 9950 1-00 9916 100 9956 1.00 9991 100
1977 10028 100 9979 100 9965 100 9936 100 9964 1-00 10000 100
1978 10034 100 9991 100 9978 100 9952 100 9973 100 10009 100
1979 10040 100 10003 100 9994 100 9967 103 9982 100 10019 100
1980 10047 100 10015 100 10007 100 9978 100 9993 100 10025 100
1981 10052 1.00 10028 1-00 10017 100 9991 100 10003 100 10040 100
1982 10055 100 10041 100 10025 1.00 10004 100 10014 100 10046 100
1983 10060 1.00 100-51 100 10034 1.00 10016 100 10022 100 10054 100
1984 10065 100 10059 100 100-41 100 10026 100 10031 100 100-61 100
1985 10069 100 10066 100 10049 100 100:35 100 10039 100 10069 100
198 10071 100 10071 100 100-58 1.00 10046 1:00 10048 100 10076 100
1987 10075 1.00 10077 1.00 10067 1.00 100-56 100 100:58 1-10 100-83 100
1988 10078 100 10082 100 10078 100 10065 1000 10066 118 10090 100
1989 10083 1.00 10088 1.00 10086 100 10075 100 10075 125 10096 100
1990 10091 100 10093 1.00 10091 100 10083 1:00 10085 1.32 10059 100
191 10097 100 10096 100 10096 100 10092 100 10099 136 10100 100
1992 10100 100 10100 31-00 10100 1-00 10100 1.00 10100 100 10097 1-00

I have employed
T Gemlaﬂ}’ ¥
t the weak,

d.cmaﬂd system, that is, with stable consumer preferences. To do this,
lime-series data sets (1964-1992) of per capita consumption and prices fo
France, the United Kingdom, Spain, Sweden and Canada, in order to tes
Strong and generalized axioms of revealed preference theory.

I have proved that there are no violations of these axiom
Countries. That is, ali sample national data are consistent with th
consumer behaviour and, therefore, a well-behaved preference map ca
which accords with the observed consumption pattern.

s in any of the sample
e neoclassical theory of
n be constructed

. 4]
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Utility maximization and the revealed preference theory

Table 5. Results of non-parametric tests for consistence with utility maximization

Are data consistent Are data consistent Are data consistent

Country with WARP? with SARP? with GARP?
Germany Yes Yes Yes
France Yes Yes Yes
UK Yes Yes Yes
Spain Yes Yes Yes
Sweden Yes Yes Yes
Canada Yes Yes Yes
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