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Hierarchy of Needs and the Measurement of Poverty 1

1 Introduction

For most economists an important assumption underlying the notion of rational
behavior is that economic agents compare bundles of goods by reducing
everything to a common denominator, called utility. For example, standard
consumer theory assumes that the loss of some units of a given commodity in
one bundle can be compensated by the gain of some units of another commod-
ity. Some economists have, however, questioned such an assumption and
adopted the notion of hierarchical preferences. As stressed by Drakopoulos
(2004), although the concept of hierarchical preferences leads to a reasonable
system of choice, most economists rejected such an approach because they
focused their attention on the notion of lexicographic ordering, which, as is
well-known, violates the axiom of continuity and, thus, in the eyes of these
economists, cannot have a wide application when applied to economic issues.
They cite here an argument emphasized by Debreu (1959), according to which
lexicographic orderings produce nonconvexities and discontinuities, and these
shortcomings tend to prevent the existence of a general equilibrium.

Pasinetti is one of those rare economists who argued in favor of hierarchical
preferences as he wrote: “Although possibilities of substitution among com-
modities are of course relevant at any given level of real income, there exists
a hierarchy of needs. More precisely, there exists a very definite order of priority
in consumers’ wants, and therefore among groups of goods and services, which
manifests itself as real incomes increase” (Pasinetti, 1981, p. 7, cited by Lavoie,
1994).

Lavoie (1994), in fact, argues that most economists put too much emphasis on
substitution effects and tend to neglect income effects. He cites the famous
textbook of Deaton and Muellbauer (1980, p. 71), who concluded that, when
working with general categories of consumption expenditures, own-price and
cross-elasticities are very small (not higher than 0.5 in absolute value for the
own-price elasticities of categories such as, for example, food, travel, and
entertainment). The explanation Lavoie provides for such findings is that
these large categories of expenditures are derived from needs that cannot be
substituted. Therefore, variations in the price index of these large categories will
not lead to important changes in consumption patterns. One can expect, how-
ever, that substitution effects may be more substantial within each of these
consumption categories, although some empirical findings of Houthakker and
Taylor (1970) seem to indicate that even in such a case price-elasticities are not
very high.

This emphasis on groups of goods appeared already in the 1940s in an
important article of the French economist René Roy (1943), who wrote that it
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is possible “to establish among all the goods and services, a classification into
groups such that any consumer has access to a group of a certain order only after
having ensured the satiety of the needs responding to the groups of lower

]

category.” The novelty of Roy’s approach is that, looking at necessities, he
divides the consumers of these goods into two groups: whereas the first one did
not reach satiety, the second one did. He then derives the law of demand as
a function of the distribution of incomes, as will be shown in Section 2.

In Section 2 we discuss the notion of hierarchical choice as it appeared in the
economics literature. Special emphasis is put on the contribution of Roy who is
well known for what is called Roy’s identity (Roy, 1947) which enables one to
derive the ordinary demand curve (not the compensated one) once we know the
indirect utility function. However, Roy, according to Allais (1988), made
another important contribution, which Schultz (1938) considered as fundamen-
tal, namely his analysis of the relationship between the laws of demand and
Pareto’s (1895) law of income distribution.

In section 3 we apply this notion of hierarchical choice to the idea of an order
of acquisition of durable goods and assets. This notion was originally intro-
duced by Paroush (1965), following previous work by Guttman (1944). This
section will therefore describe the methodology suggested by Paroush. It will
then present an alternative approach to deriving the order of acquisition of
durable goods, namely Item Response Theory. The latter approach, though
originally appearing in the psychometric literature, turns out to be also relevant
to find the most common order of acquisition of durable goods or assets. The
section ends with a summary of the so-called Borda approach and of a count
approach derived from the structure of the ownership of durables or assets.

Section 4 is devoted to empirical applications. Using the 2019 Eurobarometer
Survey we first apply the approach of Paroush to this data base and derive the
most common order of acquisition of durable goods for each of the thirty-five
countries for which data were available. We then do a similar analysis using
Item Response Theory and examine to what extent the orders of acquisition
obtained with each approach are similar. We also check whether the rank

! Our translation. Born in Paris on May 21, 1894, René Roy was admitted to the Ecole
Polytechnique in 1914. On August 15 of the same year he had to join the army and he was
seriously injured on April 14, 1917, during the attack on the Chemin des Dames: he completely
lost his sight. He was only twenty-three . . . However, thanks to his strong will he finally managed
to calmly accept the unacceptable and to pursue, for sixty years, a career as an engineer as well as
economist . . . .René Roy’s ability to analyze very difficult questions and to keep constantly up to
date with the main publications of his time was quite admirable in view of his blindness. René Roy
has shown what unyielding energy combined with remarkable intelligence can give, in the face of
irremediable adversity (translated by us from Allais, 1988)
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correlation between the orders of acquisition observed in two countries is
related to the gap in their per capita GDP.

In Section 5 we derive measures of inequality, poverty and welfare from the
information obtained on the order of acquisition of durable good and assets in
each country. We first give a theoretical background which explains how it is
possible to measure inequality, poverty, and welfare when only ordinal vari-
ables are available, which is the case of the data we analyze. Then we present
empirical illustrations that allow us to estimate for each country, using the
orders of acquisition derived in the previous section, the extent of inequality,
poverty, and welfare.

Finally in Section 6 we apply the approach of Paroush and Item Response
Theory to another type of dataset, namely the Social Survey that was conducted
in Israel in 2013. This is the most recent Israeli social survey where respondents
were asked whether they had to curtail their expenditures because of financial
difficulties, and if they did, which expenditures they reduced or eliminated. In
other words, the focus of this section is on the order of curtailment of expend-
itures, and it should be clear that with this type of information it is also possible
to apply the approach of Paroush or Item Response Theory.

Concluding comments are finally given in Section 7.

2 Economics and Hierarchical Choice

We consider it essential to link the phenomena of consumption and consequently of
demand to the concept of hierarchy of needs. (Roy, 1943)

2.1 Introduction

The notion of a hierarchy of needs or wants is an old one. Plato in his famous
Republic already wrote® that “the first and the greatest of our needs is the
provision of food to support existence and life ... The second the provision of
a dwelling place, and the third of clothing ... .” Much later on, as stressed by
Drakopoulos (2004), several economists such as Smith, Say, Jevons, Menger,
and Marshall, were also aware of the importance of making a distinction
between basic and nonbasic needs. Some of them even proposed a system of
choice based on this idea. However, the fact that incorporating hierarchy into
the formalistic methodology of the marginalists was not an easy task, explains
probably why such a hierarchical approach to decision making, did not become
very popular.

2 This citation appears in Drakopoulos (2004).
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The goal of this section is to take a closer look at this notion of hierarchy of
needs and at its implications. After briefly reviewing the way some famous
economists understood the idea of hierarchy of needs, we look at the notion of
wants which for some economists is derived from that of needs while others do
not really make a distinction between these two notions. Particular attention is
then given to the writings of the quite famous French economist René¢ Roy
whose articles on the concept of hierarchy of needs are unfortunately not very
well known because they were published in French. For Roy the notion of
hierarchy of needs applies to broadly defined categories of goods while substi-
tution between goods take place within each of these categories when relative
prices change. The last sections (Sections 2.6, 2.7, and 2.8) are devoted to the
implications of the concept of hierarchical choice for the shape of Engel curves,
the distribution of wealth and poverty and the diversity of expenditures.

2.2 The Notion of Needs

The notion of need has existed for a long time. Smith, for example, explains in
the Wealth of Nations (pp. 869—70) what he means by “necessaries”:

By necessaries I understand, not only the commodities which are indispens-
ably necessary for the support of life, but whatever the custom of the country
renders it indecent for creditable people, even of the lowest order, to be
without. A linen shirt, for example, is, strictly speaking, not a necessary of
life. The Greeks and Romans lived, I suppose, very comfortably, though they
had no linen. But in the present times, through the greater part of Europe,
a creditable day-labourer would be ashamed to appear in publick’® without
a linen shirt, the want of which would be supposed to denote that disgraceful
degree of poverty, which, it is presumed, nobody can well fall into without
extreme bad conduct. Custom, in the same manner, has rendered leather shoes
a necessary of life in England. The poorest creditable person of either sex
would be ashamed to appear in publick without them.

Almost one hundred years later, as mentioned by Becchio (2014), in the first
edition of his Principles of Economics (1871, 1981), Carl Menger stressed the
fact that there are four prerequisites for a good to be an economic good: “the
presence of a human need; some properties able to render a thing capable of
being brought into a causal connection with the satisfaction of this need; the
human knowledge of this causal connection; a command of the thing sufficient
to direct it to the satisfaction of the need” (Becchio, 2014). Menger’s views
imply first that the existence of a human need is only a necessary condition but
not a sufficient one for a thing to become a good. As stressed by Ruprecht

* The spelling “publick” is the one which appears in the original work of Adam Smith and this is
why we kept this spelling and did not write “public.”
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(2007) this suggests that the existence of an objective cause—effect relationship
is a necessary condition for a thing to become a good. In addition, an individual
consumer must be aware of this relationship. Ruprecht gives as illustration the
discovery of the impact of citrus fruits on scurvy prevention. Citrus fruits had
been known for a long time for their caloric content, their juiciness, their taste,
but the connection with the prevention of scurvy was something new of which
people became aware only around the middle of the seventeenth century.
Clearly the objective impact of citrus fruit consumption on the prevention of
scurvy does not imply that consumers are aware of this effect. Ruprecht,
however, challenges Menger’s (1953) view, according to which the objective
character of this relationship is a necessary condition for a thing to become
a good. He cites Hayek (1979), for whom subjective beliefs matter if we want to
explain human behavior toward things. For Hayek what is relevant is not what
can be found about things by the objective methods of science, but what
a person thinks about them. “Knowledge, which we may happen to possess
about the true nature of the material thing, but which the people whose action we
want to explain do not possess,” is not relevant to explain the actions of
individuals. Ruprecht then asks how people should take a decision when
consumers face competing cause—effect hypotheses. Following Popper (1959)
he argues that “non-falsification” may be a plausible criterion. But what hap-
pens when consumers need to choose between several hypotheses that have not
yet been falsified but there is no way of testing them? In such a case consumers
will have to decide which hypothesis they trust and whether there is a case
strong enough for them to act.

As far as the fourth condition mentioned by Menger is concerned (“a com-
mand of the thing sufficient to direct it to the satisfaction of the need”), one
could have thought that income is a precondition for getting “personal com-

2

mand” of something. But the concept of “positional goods,” introduced by
Hirsch (1976), shows that consumers acquire wants via their consumption
experiences as well as when observing the consumption of other people.
Ruprecht mentions then the concept of “emulative consumption” stressed, for
example, by Bourdieu (1984), a behavior often summarized by the expression
“keeping-up-with-the-Joneses.” In short Ruprecht concludes that social imita-
tion provides a strong argument against giving “personal command” the status
of a necessary condition for a thing to become a good.

In fact, Becchio (2014) has argued that in the second edition of Menger’s
Principles (1923), Menger’s views were somewhat different as he then empha-
sized the notion of social needs and social goods. As mentioned by Yamamori
(2020), the second edition of Menger’s Grundsdtze (1923) had a new first
chapter whose title was “theory of needs.” In this chapter Menger wrote that
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“the starting point for any investigation of economic theory is needy human
nature. Without needs, there would be no economy, no national economy, no
economic science” (Menger, 1923, cited by Yamamori, 2020). Yamamori also
stressed that Menger makes a distinction between need (“Bediirfnis” in
German) and “its satisfier-provisions” (“Bedarf” in German), which is defined
as “the quantities of consumption goods a person must have to satisfy his
needs.” The former notion is considered as subjective, the second as objective.

At the same time as Carl Menger published the first edition of his Principles,
Stanley Jevons (1871) published his Theory of Political Economy. Both authors
took a subjective approach to the theory of value, at the difference of the
objective approach of classical economists. Jevons’s analysis is based on the
concept of utility, while Menger uses the word “satisfaction.” As mentioned by
Lagueux (1997), for Jevons, utility is “the abstract quality whereby an object
serves our purposes and becomes entitled to rank a commodity” (Jevons, p. 38),
while for Menger, satisfaction describes a subjective state of mind. Menger
refers “to degrees of satisfaction in relation to various needs which are con-
sidered and draws comparisons only between these different degrees of satis-
faction” (Lagueux, 1997).

Note that in his essay on “Economic possibilities for our grandchildren,”
Keynes (1933, pp. 833-41) considered that there are two types of needs:
absolute and relative. While absolute needs are satiable, relative needs are not
because “they satisfy the desire for superiority” (Keynes, 1933).

2.3 From Needs to Wants

Needs have to be carefully distinguished from wants. As stressed by Lutz and
Lux (1979) needs can be hierarchically classified and determine consumers’
behavior. Wants are derived from needs and may be substituted for each other.
They reflect “the various preferences within a common category or level of
need” (Lutz and Lux, 1979).

For Drakopoulos (1994) a need implies something which is universally
necessary, while a want refers to a personal preference and the latter is a trait
of the individual. This difference explains why there may be an important
degree of substitution between wants, while there is likely to be only a weak
degree of substitution between needs, which are assumed to be universal. Such
a view echoes that of Cosmides and Tooby (1994), who argue that cultural
differences are vastly overstated, “because beneath existing surface variability
all humans share the same set of preference-generating and decision-making
devices.” Such a statement is derived from an evolutionary psychology
approach to human behavior. For Cosmides and Tooby (1994) “natural
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selection’s invisible hand created the structure of the human mind, and the
interaction of these minds is what generates the invisible hand of economics.”
These authors also stress that evolutionary psychology can provide a list of
human universal preferences, and of the “procedures by which additional
preferences are acquired or reordered.” Such an approach would widen the
scope of preferences and not limit the latter to goods and services. Earl and Potts
(2004) have thus proposed a distinction between high- and low-level prefer-
ences. High-level preferences are innate, while low-level preferences refer to
specific preferences that are acquired by learning and specialization. Such
a distinction between high- and low-level preferences is a consequence of
human’s “bounded rationality.” Consumers “have a problem of knowing what
they want and how to get it” (Earl and Potts, 2004). While high-level prefer-
ences define in a way the problems that must be solved, low-level preferences
have to be acquired either by learning or via agents that Earl and Potts call
“preference entrepreneurs,” who are able to adapt products to lifestyles.

Another interesting approach is that of Witt (2001), who asked what wants
people pursue in their daily economic activities, wants they satisfy by consum-
ing resources as direct inputs or as tools for serving these wants. Witt’s main
argument is that there is a biological foundation of certain “basic needs” (e.g.
thirst, hunger, sex) and they are fixed and universally shared. Biological evolu-
tion requires organisms to consume certain things to survive and this explains
why, among the very poor, everyone spends most of his/her money consuming
food. Once the basic needs are satisfied, consumers move on to satisfy other
needs that may be “learnt.” Here Witt makes a distinction between cognitive and
noncognitive learning. The latter concerns acquired wants that emerge as
consumers “form associations between these experiences and the material
environment which surrounds them.”* Cognitive learning, on the contrary,
refers to a kind of problem-solving sequence where consumers try to find new
solutions to a given problem.

2.4 On the Notion of Hierarchical Choice

This notion of hierarchy has been stressed by Drakopoulos (1994), who presents
a survey of hierarchical choice in economics. He starts by reminding us that this
is an old idea since Plato, as indicated at the beginning of this section, had
a hierarchical view of needs. Drakopoulos then emphasized the fact that the
notion of hierarchical choice appears in a way or another in the works of Jevons

4 Chai (2017) gives here the case of consumers who if “repeatedly exposed to a certain type of bed
sheet when they sleep may acquire a liking for such bed sheets that exists independently of how
tired they are.”
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(1871, 1957), Marshall (1949), Menger (1871, 1981) but also Fishburn (1974),
Little (1950) and many other economists. Here are some interesting citations.
Georgescu-Roegen (1966), for example, wrote:

It has long since been observed that human needs and wants are hierarchized
Satisfactions of concrete needs have different degrees of importance tous . ..
Despite the fact that the want pattern differs from one individual to another,
most of these patterns have a great deal in common. (1) The hierarchy of
wants seems to be for all men identical up to a certain rank. One may be
almost sure that this refers at least to thirst, hunger, leisure, shelter. (2)
Individuals belonging to the same culture are likely to have in common still
a greater number of wants at the top of the hierarchy than those common to all
men.

This is the reason why

choice aims at satisfying the greatest number of wants, starting with the most
important and going down their hierarchy. Therefore, choice is determined by
the least important want that could be reached . . . . No matter what we choose,
houses, cars, or combinations of commodities, the procedure is the same.
Between two combinations the choice will be made according to the lowest
relevant want that can be reflected in any of the two combinations.

Robinson (1956, p. 354, cited by Lavoie, 1994) argues that, “generally speak-
ing, wants stand in a hierarchy (though with considerable overlaps at each
level), and an increment in a family’s real income is not devoted to buying
a little more of everything at the same level but to stepping down the hierarchy.”

For Pasinetti (1981, p. 73, cited by Lavoie, 1994), although possibilities of
substitution among commodities are, of course, relevant at any given level of
real income, there exists a hierarchy of needs. More precisely, there exists a very
definite order of priority in consumers’ wants, and therefore among groups of
goods and services, which manifests itself as real incomes increase.”

Eichner (1986, pp.159-60, cited by Lavoie, 1994) believes that “in an
economy that is expanding over time, it is the income effect that will predomin-
ate over the relative price, or substitution effects . . . Substitution can take place
only within fairly narrow subcategories. Consumers’ preferences are, in this
sense, lexicographically ordered ... .”

As emphasized by Lavoie (1994), for those economists, like the so-called
“post-Keynesian economists,” for whom a hierarchy of needs exists, house-
holds whose incomes are relatively similar will satisfy their needs in more or
less the same order. This is so because of convention. In other words, once
physiological needs are fulfilled, there will still be a common hierarchy of needs
for individuals who share a similar culture. Consumers tend to conform to the
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norms of reference groups and they tend to imitate the behavior of those who are
higher in the hierarchy of society. This idea that the relative position of
consumers in society matters very much is not new, as it was already raised
by Duesenberry (1949), Leibenstein (1950) and Veblen (1931).

2.5 Hierarchy of Needs and the Approach of René Roy

The French economist René Roy, famous for introducing what is known as
Roy’s identity (Roy, 1947), introduced the notion of group of goods and
assumed the existence of a hierarchy of goods (Roy, 1930, 1931, 1933, 1943).
More precisely he made a distinction between what he calls “inferior and
superior groups.” In his words” (Roy, 1931):

Under these conditions, everyone will obtain the quantity of goods necessary
to satisfy the needs corresponding to the lower groups of the classification, to
devote the surplus to the products ranked in the higher groups. Our reasoning
is therefore based on the notion of satiety, itself deriving from the principle of
decreasing utility. Moreover, we assume that the amount of income spent on
meeting the needs of a certain group is the same for every individual, and
therefore does not depend on the value of the income. This is a hypothesis
which may seem paradoxical, but which is nevertheless justified by the
following considerations:

1) For fairly large incomes, the share allocated to the acquisition of objects
belonging to the lower categories of needs represents only a very small
fraction of the individual income.

2) If we refer to the previously mentioned Pareto formula, we can easily see
that the number of people with an income greater than a given value
decreases very rapidly when this value increases.

As will be seen, Roy makes a link between the distribution of incomes and the
general expression of the law of demand. As far as the allocation of one’s
income between the various goods is concerned, Roy (1930, p. 115) writes:

Whatever the importance of the income, there exists, for each individual,
a certain order of priority relative to the allocation of his resources to each
type of article. This classification in individual needs could be highlighted by
a method analogous to that which was used by Dupuit (1844) for the
appreciation of the utility of the various goods; it would be enough, assuming
that all prices remain constant, to imagine that the income of the individual in
question decreases progressively, in such a way that he is obliged to gradually
eliminate the articles which he considers the least indispensable.

5 Roy published several articles in Econometrica, all of them in French. To the best of our
knowledge these articles, at least most of them, have not been translated in English and hence
were cited very seldom. This is why we cite him at length in this section. The translation is ours.
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For all the people belonging to the community studied, the classification
would obviously not be the same for all individuals, because of differences in
taste, but one can imagine the possibility of forming groups of items such
that, for all individuals, the order of priority is observable, not from one item
to another, but from one group to the other . ..

The categories in question would ultimately reflect the hierarchy of needs,
while within these categories, the selection of items would be made according
to individual tastes; we therefore make a distinction between needs and tastes.

Roy (1930) then derives the following result concerning the price elasticity of
the demand for necessities.

Let P and Q refer to a price and quantity index of the goods of a given group
and p; and g; to the price and quantity of good i which belongs to this group. We
may therefore write that

PO=ky_ piq,

where £ is a constant. Let Py and Q, refer to the value of the price and quantity
indices at some original time 0.

Roy then defines as p the lower limit of individual incomes. He also defines
(Roy, 1930, pp. 121-2) as ¢; “the maximum value of the quantity index for each
individual.” He then writes:

we have previously admitted that this limit ensuring satiety for the group of
products studied was the same for each individual and that it did not depend in
particular on the amount of individual income. This limit g; is such that if the
price index corresponding to the group studied is equal to P, the individual
income ensuring satiety is represented by the product ¢,P.

To arrive at the law of demand for basic necessities, we will observe that
the set of payments Q.P relating to this category of objects, can be divided
into two groups:

a) The group of people whose individual consumption is imperfect and
therefore remains below the g; limit.

b) The group of consumers whose individual income is sufficient to allow
the purchase of the quantity limit g;.

For the first group, that is, for individuals whose income is between the lower
limit o and the income Pg; enabling them to acquire the quantity-limit g, the
total income is allocated to the acquisition of objects belonging to the group
studied, since they are, by hypothesis, objects of first necessity.

The set of payments for this group of goods will hence be expressed as

Pqi
J ra(r)dr where r refers to income and 7(r) to the number of individuals
o

with an income r.
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For the second category of individuals, those whose income allows sati-
ety, all the payments corresponding to basic necessities are equal to the
product of individual income Pg; by the number of people whose income is
higher than this amount; the set of payments in question is therefore repre-

0

sented by the expression quj n(r)dr.
Pq,

We may therefore write that

Pq

00

ra(r)dr + Pq;J n(r)dr.

Pq;

ro- |

ro

Roy (1930, pp. 127-8) then derives PO with respect to the price, and this

00

derivative, using the second member of PQ, is equal to q;J n(r)dr = Oy
Pq;

where Q, refers to the total consumption of those people whose income is
greater than Pg;, that is, to the total consumption of those who are able to ensure
satiety for the products considered.

Roy (1930) then concludes that

d(QP) = PdQ + QdP = Q,dP

P I P
_pd2, 0P Q. do dP_Q.dP

o o 0 O P QP

HdQ_OlP(Qs_I)HdQ__cﬂD<Q—Qs>
0 P\Q o r\ o0

> —

(%) L (QQS)

0

—
N
~

A= (%) may hence be considered as the price elasticity of the “necessities.”
It is estimated as the ratio of the consumption of necessities of those who do not
reach satiety over the total consumption of necessities in society. This price
elasticity will hence be lower, the higher the percentage of individuals who
reach satiety, as far as necessities are concerned.

Itis interesting to note that Lavoie (1994), referring to the work of Deaton and
Muellbauer (1980), concluded that “those who have attempted to estimate the
importance of pure substitution effects on the general categories of consump-
tion expenditures, after having taken into consideration the income effects
through time, have discovered that these substitution effects, own-price elasti-
cities and cross-elasticities, are quite negligible.” Lavoie (1994) added that “the
findings of Houthakker and Taylor (1970) show that even at a much more
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disaggregated level, that is, with over eighty categories of consumer goods,
consumption expenditures are mainly determined by habits and income effects,
while price substitution effects play a fairly modest role.”

In another paper Roy (1943) repeated his belief in the notion of hierarchy of
needs. Here is what he wrote:

With regard especially to the phenomena of consumption, we finally think
that the notion of urgency in the satisfaction of human needs tends to create
a scale of consumer goods which can thus be classified into groups, while the
notion of taste manifests itself within each group by fixing the choice of each
consumer on the articles corresponding to his personal preferences. Within
these groups, the phenomena of complementarity or substitution also appear,
which thus contribute to fixing the demands of consumers for the various
articles considered separately . ... (Roy, 1943, p. 14)

We have implicitly assumed that prices are given because, theoretically, the
order of succession of goods for a consumer depends on the relative values of
prices. But the price variations do not affect, in our view, the general arrange-
ment of the scales, because by triggering substitution phenomena they only
move the scales inside each group and only modify their respective positions,
without altering the classification of groups. The notion of hierarchy of needs
and consequently of commodities is in fact governed by motives of
a physiological, moral or psychological order, indifferent to a large extent to
the price movements that one observes in practice. (Roy, 1943, p. 16)

Given the assumption made about the allocation of income, any price
variation concerning a group of rank / will have no influence on the demand
of the groups of lower order, while it will have an impact, not only on the
demand for group i but on those of all groups of higher order. We can also
express this fact by saying that price variations for luxury items have no
influence on the demand for basic necessities or on that of products that
simply provide a degree of comfort that cannot be assimilated to luxury. If we
want to concretize our thought further, we can still say that variations in the
price of champagne wine will not have an influence on the consumption of
table wine, but that conversely a variation in the price of table wine may
indeed act on the demand for champagne wine . ..

By limiting ourselves to two goods, bread and wine for example, and by
admitting that each consumer has free access to all the water he needs, we
come to the following conclusion:

1) Every consumer first allocates his income to the acquisition of bread,
until he obtains the satiety of his need for food, and for a homogeneous
group of consumers this satiety is obtained for a substantially constant
consumption of bread, whoever is the consumer:

2) Once satiety has been obtained for the need for food, every consumer
allocates the surplus of his income to the acquisition of wine.

3) The demand for bread is independent of the price of wine, but the demand
for wine depends on the price of bread. (Roy, 1943, p. 20)


https://doi.org/10.1017/9781009358200

https://doi.org/10.1017/9781009358200 Published online by Cambridge University Press

Hierarchy of Needs and the Measurement of Poverty 13

The notion of groups rests precisely on the hypothesis that the degree of
urgency of the various needs experienced by men is linked to their physio-
logical nature, to their psychological state, to mores, or to the organization of
society, in a word, to a whole set of factors independent of the price level. It is
only within each group that the respective levels of the various prices,
combined with individual tastes, direct the demands towards this or that
article, by the mechanism of substitution. (Roy, 1943, p. 22)

2.6 Implications for Engel Curves

Once choice is assumed to be hierarchical, there are, as stressed by Drakopoulos
(1994), implications concerning the shape of demand and Engel curves. The
notion that for each good there is some satiety level of consumption which is
supposed not to be surpassed, whatever the individual’s income, has been
stressed in several empirical analyses. Prais (1952), for example, suggested
that when selecting a mathematical formula for the Engel curve, one should
make sure that it has such an asymptotic property. An upper asymptote is
certainly desirable for necessities but, as stressed by Aitchison and Brown
(1954), it is less obvious for luxury goods. They, however, argue that “many
commodities begin life as luxuries and eventually become semi-luxuries or
necessities as increasing incomes and falling prices bring consumers nearer to
an ultimate saturation level.”

In what is considered as the first statistical analysis of budgets, Engel (1857,
1895) proposed the following law of consumption (see Stigler, 1954): “The poorer
a family, the greater the proportion of its total expenditure that must be devoted to the
provision of food.” Wright (1875) gave then what Stigler (1954) labeled an “exces-
sive free translation of Engel’s law” since Wright mentioned four propositions:

First, the greater the income, the smaller the relative percentage of outlay on
subsistence. Second, the percentage of outlay on clothing is approximately
the same, whatever the income. Third, the percentage of outlay for lodging, or
rent, and for fuel and light, is invariably the same, whatever the income.
Fourth, as the income increases in amount, the percentage of outlay on
“sundries” becomes greater.

Stigler (1954) mentions that Schwabe (1868, 1966) added the following law:
“The poorer anyone is, the greater the amount relative to his income that he must
spend on housing.” Wright (1875) also suggested the following generalization
(see Stigler, 1954): “The higher the income, generally speaking, the greater the
saving, actually and proportionately.”

Engel, in fact, seems to have borrowed a notion introduced by Smith and
according to which “the ultimate measure of welfare is the degree to which
individuals are able to satisfy what Engel called “Bediirdfnisse” and which Chai
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and Moneta (2010) translated as “wants.” More precisely Engel (1895, p. 1)
wrote that “every individual directs (out of his own impulse) his highest interest
to the continuous satisfaction of those wants that stem directly from his human
nature, to the expansion of these wants, and also to the attainment of the
necessary means to satisfy the higher, expanded wants.” As stressed by Chai
and Moneta (2010), Engel “shifted the focus of research away from examining
how expenditure is distributed across individual goods consumed, towards
focusing on how it is distributed across wants which goods ultimately satisfy.
Second, Engel made a clear break from the common tendency amongst classical
economists to assume that some “basic” goods are inherently more important to
human welfare than other ‘luxury’ goods.”

This emphasis on wants appears clearly in his empirical work since he did not
really focus his attention on food expenditure but on “nourishment” which also
included expenditure on alcohol and tobacco. According to Chai and Moneta
(2010), Engel believed that his empirical analysis showed that there was
a hierarchy among wants, the most important want being the want for nourish-
ment. Then there was the want for clothing, accommodation, heating, and
lighting. Engel also stressed that when a family is not able to satisfy all its
wants, it is likely to decide not to satisfy “higher-order” wants so that it can
satisfy its basic wants.

The most famous approach to the idea that there exists a hierarchy of needs is
certainly that of Maslow (1970). The first set of need that he identifies is that of
basic needs, which include air, water, food, sleep, and sex. The second group of
needs refers to safety needs, like feeling safe and secure and settled. These are
more psychological than physiological needs. The third set of needs is “belong-

2

ing needs,” which concern the desire to belong to families, clubs, etc. As
stressed by Clarke (2005) “this level of needs incorporates the need to feel
(nonsexual) love and acceptance of others.” The fourth level of needs covers
self-esteem needs, that is, the need to be admired by those around you. The last
level of needs is labeled “self-actualization,” summarized by Clarke (2005) as
the “self-fulfillment of ones’ own potential,” although one may wonder whether
such a want is universally shared.®

A few papers have attempted to test this notion of hierarchy of needs. Thus
Hagerty (1999) adopted Maslow’s notion of hierarchy of needs as well as his
classification into five categories of needs: physiological, safety, belonging and
love, esteem, and self-actualization. The indicators he used for physiological
needs were the number of daily calories available per person and then GDP per
capita. For safety needs he used safety from war, safety from murder, and high

® We thank Andreas Chai for having drawn our attention to this point.
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life expectancy. For belonging and love the indicators were low divorce rate and
low child death rate. For esteem the measures were political rights and women’s
participation in work for pay. Finally for self-actualization the indicators used
were tertiary, secondary, and primary education enrollment.” Data were avail-
able for eighty-eight countries between 1960 and 1994. Hagerty (1999) tested
four hypotheses to confirm Maslow’s theory. First, that nations increasingly fill
their needs over time. Second, a nation’s trajectory of need fulfillment follows
an S-shaped pattern. Third, nations’ sequence of need fulfillment follows
Maslow’s sequence. Fourth, higher growth in one need area is correlated with
lower growth in other need areas. The results indicated that the three first
hypotheses were generally confirmed, but not the fourth one.

Jackson and Marks (1999) adopted Max-Neef’s (1989, 1991) characteriza-
tion of human needs and applied it to an analysis of the patterns of consumer
expenditure in the United Kingdom between 1954 and 1994. Both Maslow
(1970) and Max-Neef (1991) characterize certain needs as material needs.
Material needs are mainly subsistence and protection needs. More generally,
satisfying these needs requires materials. Non-material needs are more about
processes (personal, social, and cultural) than about objects. Thus “participa-
tion, affection, understanding, idleness, creation and freedom relate more to
individual and social psychology than they do to material things” (Jackson and
Marks, 1999). In their empirical analysis, Jackson and Marks observed that the
increase between 1954 and 1994 in expenditures related to material needs
satisfaction was 50 percent, while the increase related to non-material needs
satisfaction was 160 percent. But this increase in nonmaterial needs appears to
be dominated by expenditure on material goods (increase in goods and durable
goods rather than in services) and therefore remains a material-intensive form of
consumption.

Clarke (2005) adopted Maslow’s classification of needs, which makes
a distinction between basic needs (BN), safety needs (SN), belonging needs
(BIN), self-esteem needs (SEN), and self-actualization needs (S4), to estimate
well-being. He assumed that well-being WB could be considered as self-
actualization S4 and expressed it as the following function:

WB = SA(BN, SN, BIN, SEN)

BN was assumed to include two indicators: daily calories available per person
and access to safe water. For SN the indicators were infant mortality and life
expectancy, for BIN they were telephone mainlines and fertility rates, and for

7 This link between education and self-actualization is probably oversimplified, as there certainly is
a complex map between spending and wants. We again thank Andreas Chai for having stressed
this point.
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SEN the indicators were adult illiteracy and unemployment. Clarke gave
a higher weight to higher needs and decided to give to BN, SN, BIN,SEN the
weights 1, 2, 3, and 4, respectively. Clarke also used normalized indexes by
dividing each year’s figure by the highest figure occurring throughout the time
series he used.

Chai and Moneta (2012) attempted to test Engel’s approach to a hierarchy
of needs. Engel had made a distinction between the following needs
(“Bediirfnisse”): nourishment, clothing, housing, heating and lighting, tools
for work, intellectual education, public safety, health and recreation, and per-
sonal service. Chai and Moneta used the UK Family expenditure surveys for the
years 1961, 1970, 1980, 1990, and 2000 and allocated the various household
expenditure data to the need categories classified by Engel and mentioned
previously. They then observed that between 1960 and 1980 the expenditure
shares of these various needs for the lowest-income decile did not vary very
much. After 1980, expenditure on nourishment declined significantly while
housing expenditure increased significantly. They concluded that their results
were quite consistent with Engel’s observed patterns. In particular, the budget
shares of household expenditure on needs that Engel considered as central to
physical sustenance dominate low-income consumption patterns in all years
examined. These authors also observed that Engel curves for lower-order goods
have shapes that are more similar to each other than to the shapes of Engel
curves for higher-order goods, while Engel curves for higher-order goods have
shapes more similar to each other than to shapes of Engel curves for lower-order
goods. Chai and Moneta concluded that “a hierarchy of needs appears to consist
of two levels in that it is only the most important needs, the need for nourish-
ment, that appears to dominate over other needs. There appears to exist no order
between other lower order needs.”

2.7 Implications Concerning the Distribution
of Wealth and Poverty

These implications have been analyzed in a very interesting way by the French
engineer and economist Dupuit (1859). Here is what he wrote:®

If, when the insufficiency of the harvest is a tenth, everyone reduced their
consumption by a tenth, there would doubtless be deprivation; however [. . .] the
suffering would nowhere be very acute; but this is not the way of things:
however expensive bread may be, it is still, for the rich and well-to-do classes,
the most economical food, and for them the high price of bread is never a reason
to consume less. The rich or well-to-do household that spent 400 francs on bread

8 The paragraphs below are a translation of the citations of Dupuit given in Simonin (2009).
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will spend eight if the price doubles, but the expenditure on other items in its
budget is reduced by 400 francs [...].

If half the population consumes, in times of scarcity, the same quantity of
bread as in times of plenty, then all the deprivation must fall on the other half. It
is then no longer a question of a tenth but of a fifth, and [. . .] such a reduction in
food [...] is distributed in a very unequal way among the lower classes,
according to the resources at their disposal, and afterwards this deprivation of
bread entails many others; because, to satisfy this imperious need of hunger
[...] the poor man sells his clothes, his blankets, his mattresses, deprives
himself of wood, of light, and thus suffering from hunger, cold and humidity,
falls prey to disease, and finds only in death the end of his sufferings [. . .].Others
[...] by dint of privations on secondary needs, can wait for better times. Finally,
in the well-to-do classes, not only is there no deprivation, but there is an increase
in consumption. For, by the very fact that the lower classes have been obliged to
restrict their consumption relative to certain objects, these objects, the produc-
tion of which has not diminished, are offered to the rich classes at a lower price

Let us not lose sight of the fact that in this phenomenon of the distribution of
wealth, we must always arrive at the result that consumption is equal to
production. Now we suppose that there is no decrease in production except on
the article of cereals, and it is a fact [. . .] that in times of scarcity the poor classes
are obliged to renounce any other expense than that of their food; it is therefore
necessary that in these circumstances the other classes consume what the poor
classes have not been able to consume. [...] which compensates for the excess
expenditure which they have to do to get bread.

We will say: first, that scarcity is borne entirely by the poor classes of society,
and even in a very unequal way between them; second, that for the poorest the
deprivation of food is complicated by a host of other deprivations, [...]; third
that these privations are the only ones suffered by the slightly higher classes;
fourth, that the wealthy classes, far from supporting it of any kind, can consume
more. (Dupuit [1859], p. 163—4 3)

Chai and Moneta (2012) also analyzed the implications of a hierarchy of
needs on the diversity of expenditures. They thus noted that households located
at low- or medium-income deciles tend to diversify their consumption patterns.

2.8 Implications Concerning the Diversity of Expenditures

Somewhat similar conclusions were derived by Chai et al. (2015). Using data
from the 2001 cross-section of the UK Household Expenditure Survey and
gathering information on the expenditures of over 5000 households over twelve
different categories, they measured diversity over different expenditure levels,
using various diversity measures. They concluded that, at low-income levels,
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households have relatively concentrated spending patterns but tend to diversify
their spending quickly as their income rises. At the same time, the level of
heterogeneity in spending diversity also grows with income.

Chai et al. (2022) started from the idea that at very low-income levels
household demand is mainly dedicated to food, while richer households con-
sume a much wider variety of goods, higher-quality goods, and more services.
Economic growth, however, is often accompanied by rising income inequality.
Therefore, if one assumes hierarchical preferences, greater income inequality
will raise the distance between consumers across the spending hierarchy and
hence lower the homogeneity of consumption patterns. Another reason why the
homogeneity of spending patterns is likely to decline as household incomes rise
is that relatively affluent consumers may concentrate on niche luxuries that may
be specific to each consumer (see Neiman and Vavra, 2019). Chai et al. (2022)
based their empirical analysis on the World Bank’s Global Consumption
Database (GCD), which provides 2011 data covering ninety countries, mainly
from the less developed countries. The GCD covers 107 expenditure categories:
32 are food and beverages, 41 are services, and 34 are goods. These 107
expenditure categories are also aggregated into 10 larger groups: food, clothing,
health, electricity, passenger transport, housing, means of communication,
education, recreation, personal transport. Interestingly the GCD also provides
data on the percentage of households in each income segment who consume
a particular good. These segments are uniform across countries and are based on
the global distribution of per capita income. The lowest-income segment cor-
responds to the bottom half of the global distribution; the low-income segment
to the 51th to 75th percentiles; the middle-income segment to the 76th to 90th
percentiles, and the high-income segment to the 91st percentile and above.

As mentioned previously, the focus of the Chai et al. (2022) paper was on
diversity. They concluded their empirical investigation by stressing that among
low levels of per capita GDP, spending diversity grows via a diversification of
the food diet of the consumers, while at higher levels of per capita GDP,
spending diversification takes place via an increase in the range of services
that are consumed. Chai et al. (2022) then argue that these observations tend to
support the thesis that the rise in the service sector may well be the consequence
of shifts in final demand related to the growth of the per capita GDP. They also
concluded that higher income inequality tends to reduce the average share of
households consuming a particular good and that, in more affluent countries,
there was a negative correlation between the level of income inequality in
a country and the number of varieties consumed. Among poor countries,
however, it appears that income inequality has a positive impact on the number
of wvarieties consumed, confirming previous findings by Falkinger and
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Zweimuller (1996). Chai et al. (2022) also found that expenditure hierarchies
observed in the world have a common characteristic, namely that the income
elasticity of food is always lower than that of other goods and services.
However, among higher-order goods, expenditure hierarchies are more country-
specific. As far as niche consumption is concerned, it appears that the diversifi-
cation of consumption among poor consumers is quite homogenous, while rich
people tend to concentrate spending into different areas so that there is
a decrease in the homogeneity of demand.

In a recent paper on the International Comparison Program (ICP), purchasing
power parity (PPP), and household expenditure patterns, Clements et al. (2022)
initially concluded that in all the surveys they analyzed there is enough evidence
confirming Engel’s law. But they also stressed that Engel’s law has implications
concerning the structure of relative prices: given that the income elasticity of food
is smaller than one, one can expect a decline in the relative price of food
as income grows. Using the 2011 ICP data, Clements et al. also found
a confirmation of an empirical regularity observed by Working (1943): the
proportion of total expenditure devoted to food tends to decrease in arithmetic
progression as total expenditure increases in geometric progression. An add-
itional implication may be derived from what Clements et al. called “Working’s
law,” namely that food will attract a smaller fraction of an increment of income
among the rich than among the poor.

2.9 Concluding Comments

This section attempted to show that the concept of hierarchical choice is not
a new one, as it appears implicitly or explicitly in the writings of famous
economists. It was also shown that this notion has far-reaching implications,
not only concerning the shape of Engel curves and the diversity of expenditures
but also pertaining to the distribution of wealth and poverty. The focus of the next
two sections will be on one of the implications of the notion of hierarchical
choice, namely the idea that there is an order of acquisition of durable goods. Two
ways of deriving such an order will be presented: Section 3 will first focus on the
approach of Jacob Paroush (1963, 1965, p. 973) which is related to the notion of
Guttman (194) scale; then it will present what is known as Item Response Theory.

3 Deriving the Order of Acquisition of Durable Goods
and Assets: Methodologies
3.1 Introduction

While the focus of Section 2 was on the notion of hierarchical choice in the
history of economic thought, this section looks at one aspect of hierarchical
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choice, namely the idea that there is an order of acquisition of durable goods and
assets. We will show that there are two main approaches to the derivation of
such an order. One is inspired by Guttman’s (1944) work on the scaling
of qualitative data and led Paroush (1963) to assume that there is an order of
acquisition of durable goods and to propose an approach allowing one to
discover such an order. The other approach is borrowed from the field of
psychometrics and applies the technique known as Item Response Theory to
the derivation of such an order of acquisition of durable goods and assets. The
section ends with a short presentation of two other ways of looking at the order
of acquisition of durable goods and assets, one which applies to this issue the
concept of Borda rule and the other one whose emphasis is on the structure of
asset ownership.

3.2 On the Guttman (1944) Scale

Assume a qualitative variable (also called “attribute”) which includes several
categories (e.g. various religions) which do not have any intrinsic ordering.
Assume that y is such an attribute, while x is a quantitative variable which we
can divide in a certain number of intervals which will have a one-to-one
correspondence with the values of y. In such a case we can state that the attribute
yis a simple function of x. Guttman gives the example of a variable x which can
take ten values (0 to 9) and for which the following correspondence exists:

X 0 1 2 3 4 5 6 7 8 9
pal V1 N Y3 | )3 Y2 |2 |2 |2 |2

Guttman then states that “for a given population of objects, the multivariate
frequency of a universe of attributes will be called a scale if it is possible to
derive from the distribution a quantitative variable with which to characterize
the objects such that each attribute is a simple function of that quantitative
variable. Such a quantitative variable is called a scale variable.”

Guttman then stresses that one should not expect to observe perfect scales and
that the deviation from a perfect scale will be measured via what he calls
a coefficient of reproducibility. This coefficient gives the relative frequency
with which the values of the attributes correspond to the intervals of
a quantitative variable. Guttman calls scale score a value of a scale variable
and scale order the ordering of objects according to the numerical order of their
scale scores.

He then considers the following illustration. Assume a mathematical test
composed of the following three questions:
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- If ris the radius of a circle, what is the area of the circle?
- Which values of x satisfy the equation ax’> + bx + ¢ = 07?
- To what is de*/dx equal?

The answer given to each question will be either right or wrong. Although a priori
there could be eight (i.e. 2°) patterns of answers given by the different individ-
uals, one may expect that if the individuals are somewhat familiar with this kind of
questions, only four types of answers would be observed. For example, a first
category of individuals would give a correct answer to all three questions, a second
category to the first two questions, a third category to the first question only, and
a last category would have given a wrong answer to each of the three questions. If
this is the case, the four type of individuals previously described would be
respectively given the scores 3, 2, 1, 0. In other words, once we know the score
of an individual, we also know to which question he/she gave a correct answer.

Guttman gives then a graphical illustration of this example. Assume, for
example, that 80 percent of the individuals gave the correct answer to the first
question, 40 percent to the second, and 10 percent to the third. The chart below
summarizes these results:

Third question 90% 10%
Second question 60% 40%
First question 20% 80%

Guttman (1944) then writes that the multivariate distribution for the three
questions, given that they form a scale for the population, may be summarized
on the same chart, since all those belonging to the group answering a more
difficult question right belong also to the group who gave a correct answer to an
easier question. Here is therefore the chart summarizing the results:

20% 40% 30% 10%

Score 0 Score 1 Score 2 Score 3

More generally the Guttman scale includes a list of statements that can be
ranked from the least to the most important statement. This implies that if an
individual agrees with the last statement on the list, he/she would have agreed
with all the previous statements on the list.

The Guttman scale approach has been applied to various types of data, among
which data allowing to discover the order of acquisition of assets, mainly of
durable goods.
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3.3 The Paroush Approach to Discovering the Order
of Acquisition of Durable Goods

Sixty years ago, Paroush (1963) proposed to use information which is available
on the order of acquisition of durable goods to derive estimates of the standard
of living of households.” As a simple illustration, assume we have information
on the ownership of three durable goods, a refrigerator, a television, and a car.
An individual or a household'” can own one, two, three, or none of these durable
goods. It is easy to derive that there are 2* = 8 possible profiles of ownership of
these three durable goods. Table 1 shows all the possible combinations of
ownership of durable goods. A number 1 implies that the household owns the
corresponding good, a zero that it does not.

Let us start by assuming that every household follows the following order:
refrigerator, television, car. In other words we assume that the first durable good
a household will acquire is a refrigerator. Then if this household desires to
acquire a second durable good, it will buy a television. Obviously the third
durable good the household will acquire, in our simple illustration, is a car. Note
that if this is the order of acquisition of durable goods, there will be no
household with the profiles 3, 4, 6, and 7 in Table 1. Profile 3, for example,
assumes that a given household acquires only one durable good and that it is
a television. But a refrigerator, and not a television, is supposed to be the first
durable good acquired by a household.

We do not want to assume, however, that every household will buy first
arefrigerator, then a television, and finally a car. There are clearly other possible
sequences of acquisition. Moreover, even if we find out what the most common
order of acquisition of durable goods is, there are always households that will
deviate from this most common order of acquisition. This is why Paroush (1963,
1965, 1973) recommended computing the number of changes in numbers (from
0to 1 or from 1 to 0), which will put a deviating household back to one of the
profiles corresponding to a given order of acquisition of durable goods.

More generally, let us suppose that there are G durable goods. Then, for a given
order of acquisition, as we have just seen in the simple illustration of Table 1,
there will clearly be only (G + 1) possible profiles in the acquisition path.
However, with G durable goods, there will be 2¢ possible acquisition profiles,
as shown in Table 1 with three durable goods. Call P; one of the ownership
profiles that is allowed, under the order of acquisition of durables that has been
selected. More precisely express P; as P; = {pj1,...,Djg, - -.,pjc} where each

? See also Paroush (1965; 1973).
19 We will hitherto mention only households but the same type of analysis may be conducted if data
are available at the individual level.
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Table 1 List of possible ownership status when there are three durable goods

Ownership  The household owns The household The household
Profile a refrigerator owns a television owns a car

1 0 0 0

2 1 0 0

3 0 1 0

4 0 0 1

5 1 1 0

6 0 1 1

7 1 0 1

8 1 1 1

element pjg isequal to O or 1 (asin Table 1). Now let Y; be the vector defining the
order of acquisition of household i with ¥; = {y,-l, o Vigy -+, Yic}. We can
now compare this acquisition profile ¥; of household i, with each of the (G + 1)
acquisition profiles P; that are allowed, for the order of acquisition selected. Let
D; be the smallest distance between the vector ¥; and any of these (G + 1)
acquisition profiles P;. In other words we write that

D; = Min o he (G+1) allowedproﬁles{lyil =il Wig = Pjels - - -5 Vi — picl}

(1)

Assume now that there are N; households with the same acquisition profile
as household i. Paroush (1963, 1965, 1973) recommended computing what
Guttman (1944) called the coefficient R of Reproducibility, which is
defined as

(ZiNiD" )

R=1-|=—7 2)

ST

since G is the highest possible distance D; (D; would be equal to G if, for
example, all the elements of vector Y; are equal to 1 while all the elements of the
vector P; are equal to 0).

Paroush (1963, 1965, 1973) indicated that one can prove that (3) <R<I.
Paroush also wrote that “for most practical applications of the order of acquisi-
tion of durable goods a population is considered sufficiently ‘scalable’ if about
ninety percent of its purchases are ‘reproducible’, provided the number of
commodities is not very small.”
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As a simple illustration, let us go back to Table 1 and suppose that the
acquisition profile of individual i is profile 4, while the most common order of
acquisition of durables is assumed to be as follows: a refrigerator, a television,
a car. In such a case only profiles 1, 2, 5, and 8 in Table 1 are possible. We will
now compute the distance of the acquisition profile of individual i to each of
these four profiles 1, 2, 5, and 8.

The “distance” D; for an individual with profile 4 to profile 1 in Table 1 will
then be expressed as |0-0| + |0-0| + |1-0| = 1.

The “distance” D; for an individual with profile 4 to profile 2 in Table 1 will
then be expressed as |0—1| + |0-0| + |1-0| = 2.

The “distance” D; for an individual with profile 4 to profile 5 in Table 1 will
then be expressed as |0—1| + [0—1] + [1-0] = 3.

Finally, the “distance” D; for an individual with profile 4 to profile 8 in
Table 1 will then be expressed as [0—1| + [0—1] + [1-1]| = 2.

The smallest distance of the ownership profile of individual i to the possible
ownership profiles when the order of acquisition is a refrigerator, a television,
a car is therefore equal to 1.

We can proceed similarly for every other individual. We may also define
a “standardized distance” Dy by dividing the observed distance D; by its
maximal value G. If there are N households in the whole population
(N = ZZN,-), the “average standardized distance” Dy; in the population will
be expressed as the weighted average of the “standardized distance” for the
various households, that is as

2 ()

so that the “proximity index” R turns out to be equal to the complement to 1
Ofl_)si :

R=1-D, 4)

Note, however, that we do not know what the most commonly order of
acquisition of durable goods in the population is. To find out what it is, we
need to compute the distances D; and the proximity index R for each possible
order of acquisition of durable goods. It is easy to check that there are G! such
possible orders. Let D D

.»and R" be respectively the distance D; for individ-
ual i, the corresponding “average standardized distance” Dy; in the population
and the proximity index R when profile % is the one with which the profile of
household is compared. The most common order of acquisition in the popula-

tion will then be the one with the highest value of the proximity index R".
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Table 2 Possible acquisition profiles with two goods

Acquisition profile = Durable good @  Durable good b

0 0

S W N =

1 0
0 1
1 1

Clearly detecting this most common order of acquisition of durable goods
requires a very high number of computations. Assume, for example, that the
data give information on ten durable goods. For each household in the survey
under study, the determination of the minimum distance D; for this house-
hold will be based on eleven comparisons. Suppose that the survey under
study includes 2,000 households. Then (11 x 2,000) = 20,000 comparisons
will be needed in order to determine the proximity index for a single order of
acquisition. This procedure will have to be repeated 10! = 3,628,800 times. This
is the total number of possible orders of acquisition resulting with ten durable
goods. Therefore, 20,000 x 3,628,800 = 72576000000 will be the total number
of computations necessary to find the order of acquisition with the highest index
of proximity R. Given the power of contemporary laptops, having to implement
such a high number of computations is not any more a problem.

Here is a simple illustration of the procedure that has just been described. To
simplify we will assume that there are only two durable goods, a and b. There
are hence four possible acquisition profiles, as shown in Table 2.

We will now assume that there are three individuals named x, y, and z. Table 3
indicates which durable good(s) each of these three individuals owns.

We can now compute the distance between the ownership profile of each of
these three individuals and each potential ownership profile. Let us call d(i;))
such a distance where i = x,y, or zandj = 1,2, 3, or 4. It is then easy to find
out that

dx;1)=1,d(x;2) =2, d(x;3) =0, d(x;4) = 1
dy;1) =1,d(y;2) =0,d(y;3) =2, d(y;4) = 1

d(z;1)=1,d(z;2) =2,d(z3) =0,d(z;4) = 1
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Table 3 Ownership of durable goods by the three

individuals
Individual Owns good a Owns good b
X 0 1
y 1 0
z 0 1

Note that these distances are computed by comparing what is in the cell (i;)
in Table 3 with what is in the cell (k;/) in Table 2 where k = 1,2,3, or 4 . We
then take the absolute value of the difference in each comparison.

The average distance d(x,y,z; 1) to profile 1 is then expressed as

d(=x,,z1) = ()ld(x; 1) +d(y;1) +d(z1)] =5 =1
We can then similarly compute the other average distances and get
d(=xy,:2) = (})[d(x;2) +d(y;2) +d(z2)] =232 =1,

d(=x.y,23) = (3)[d(x;3) +d(3;3) +d(z3)] = 52 =5

d(=x,y,z:4) = (D)[d(x;4) + d(y;4) + d(z;4)] = L = 1.

We now will look at the two possible orders of acquisition. The first one
implies that individuals first acquire good a, and then good b. The second
one assumes that individuals first acquire good b, and then good a. In the
first case, Table 2 indicates that only profiles 1, 2, and 4 are relevant. In
the second case Table 2 not 3 shows that only profiles 1, 3, and 4 are possible.

Let us now examine the first case. We indicate here again the values of the
distances  d(i;j)  where j=only 1,2, or4., We then have
d(x;1) =1, d(x;2) =2, d(x;4) = 1 so that the minimal distance for individ-
val x is Min d(x) = 1. Similarly, d(y; 1) = 1, d(»;2) =0, d(y;4) = 1 so that
the minimal distance for individual y is 0 and we write: Min d(y) = 0.

Finally d(z;1) =1, d(z;2) =2, d(z;4) = 1 so that the minimal distance
for individual z is 1 and we write: Min d(z) = 1.

The average minimal distance of the individuals to the order (a, b) is hence:

(;) {Min d(x) + Min d(y) + Min d(z)} = # = %
We now use the same procedure for the order (b, a). The authorized profiles are
here 1, 3, and 4. We then derive that
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d(x;1) =1, d(x;3) =0, d(x;4) = 1 so that the minimal distance for indi-
vidual x is 0 and we write Min d(x) = 0.

Similarly, d(y;1) =1, d(»;3) =2, d(y;4) =1 so that the minimal dis-
tance for individual y is 1 and we write: Min d(y) = 1.

Finally d(z;1) =1, d(z;3) =0, d(z;4) = | so that the minimal distance
for individual z is 0 and we write: Min d(z) = 0.

The average minimal distance of the individuals to the order (b, ) is hence:

G) {Min d(x) + Min d(y) + Min d()} “;7“’ _ %

We therefore conclude that on average the three individuals are closer to the
order of acquisition (b, @) than to the order (a, b).

3.4 Item Response Theory

Item Response Theory (IRT) is a technique that was originally introduced to
help educational and psychological assessments.'' More precisely it was used to
analyze the results of psychometric tests, the idea being that the probability of
giving a correct answer to a question in the test was a function of the intelligence
or ability of the examinee. However, intelligence (or ability) is not
a characteristic of the individual that can be easily measured. It is, in fact,
a latent trait. To measure it one relies on the answers given to a certain number
of questions (items). If the answer to a given question is correct, the individual
will receive a score of 1; if it is no correct, his/her score will be 0. Let A refer to
the ability of an individual. Given the ability of the individual, the latter will
have a probability P(A4) to give a correct answer to the item so that individuals
with a low ability will have a small probability to give a correct answer, while
those with high ability will have a high probability to correctly answer the item.
It is assumed that the link between the probability P(4) and the ability 4 can be
represented by a S-shaped curve. Such a curve carries the name of “item
characteristic curve.” For estimation purpose the item characteristic curve will
be represented by the Logistic Function (see Figure 1):

1

PAO= 15

(5)
While Item Response Theory has been mainly applied in psychology and in the
field of education, it has been also used to analyze deprivation and poverty, more
precisely multidimensional poverty. The general idea is that poverty has many
facets and, like ability, cannot be really measured. Let now R (for richness) refer

" A good and clear introduction to Item Response Theory is given in Baker (2001).
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Richness - R

Figure 1 A typical Item Characteristic Curve

to the antonym of poverty. Like poverty, richness will be assumed to be
multidimensional. It will not refer only to material wealth. It may also include
other positive aspects of life such as good health or good relations with the
family. In other words, richness is a latent variable that can be indirectly
measured via the answers given to various questions focusing on diverse aspects
of wealth in the large sense of this word. Let now P(R) be the probability that,
for example, an individual owns a given durable good (item), such as
a refrigerator or a car. If the individual owns a car, the individual will have
a score of 1 for this item; if he/she does not own a car, his/her score will be 0.
Similar assumptions will be made concerning the ownership of other durable
goods (items) or the answers given to questions covering other aspects of
richness such as those mentioned previously.

Here also it will be assumed that the link between P(R) and R will be
represented by a Logistic Item Characteristic Curve that is similar to that
given in Figure 1.

Two aspects describe such a curve. The first one, which in the educational
literature is called the “difficulty” or “severity” of the item, focuses on the probabil-
ity that the individual owns the durable good and is determined by the location of the
curve. It indicates in fact along the richness scale (represented by the horizontal axis)
the probability of owning a good. Therefore, for durable goods that are commonly
found among poor individuals, at the left side of the horizontal axis, the characteris-
tic curve will display a relative high probability P(R), and for durable goods that are
usually found only among relatively rich individuals, the characteristic curve will
display at the same horizontal location a relative low probability P(R).
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cell phone dryer

Richness - R

Figure 2 Tow typical Item Characteristic Curves

The second aspect of the characteristic curve is called “discrimination” and
focuses on the steepness of the curve. The steeper the curve, the better the
durable good (item) under study discriminates between the probability of those
who have and those who do not have the good.

Figure 2 displays the Item Characteristic Curve for two different goods. The
first one, which refers to a cell phone, has a lower level of difficulty as the
probability of owning a cell phone is higher as compared to that of owning
a dryer (the second durable good) at all levels of richness R. An extreme case of
discrimination would be that of perfect discrimination: those whose richness is
smaller than some critical value R. do not own the durable good, while those
whose wealth is above R, all own the good. Note that in such a case, no
distinction is made between those whose richness level is lower than R. or
among those whose richness level is higher than R, (Figure 3).

The Parameters of the Item Characteristic Curve

The typical shape of an [tem Characteristic Curve is that of a logistic curve with
two parameters: d (discrimination parameter) and / (location or difficulty
parameter). It is expressed as

1

PIR) =15 omawen (©)


https://doi.org/10.1017/9781009358200

https://doi.org/10.1017/9781009358200 Published online by Cambridge University Press

30 Development Economics

R Richness - R

Figure 3 The case of perfect discrimination

The location parameter / is defined as the point on the “richness” axis at
which the probability P(R) of having a given durable good is equal to 0.5. In
other words, we obtain P(R) = 0.5 by substituting in equation (6) / = R

The slope of the Characteristic Curve is given by:

dP d

AR [1 4 e~dR-D] Saren .

Therefore, the larger the discrimination parameter d, the steeper the
Characteristic curve.

Estimating the Item Characteristic Curve

The estimation of the Logistic Characteristic Curve is based on the method of

maximum likelihood. Each observation is assumed to be a single independent

draw from a Bernoulli distribution. In a sample of » individuals for a given good,

we define the variable y receiving the value y; =1 (i = 1, 2,...,n;) with prob-

ability P; for individuals owning the good and the value y; =0 (i = n; + 1,

ny + 2,...,n) with probability 1 — P; for individuals who do not have the good.
The join probability or likelihood function is:

L =TI4 P, (1= Pi) (8)

Taking logs we obtain:

mL=Y " P +Zln+1 n(l — P;) (9)
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Since P = W and (1 —P) = % we maximize the log likelihood

function with respect to d and /:
maxnl=— ', {1+ ®D] =37 d- (R 1)+ In1 4+ e~/

(10)

The parameters and their asymptotic variances are derived using the iterative
Newton—Raphson method.

The Rasch model: A one parameter model
The Rasch model is based on three assumptions:

- Uni-dimensionality: the latent trait is unique, and all the answers given for the
different items depend on the same latent trait.

- Conditional independence of the responses: for each individual, the answers
given to the different questions are statistically independent, given the latent
trait. In other words, the latent trait is the only factor that explains the
difference between the response patterns provided by two individuals.

- Monotonicity: the conditional probability for an individual of not having
a car, for example, is a monotonic non decreasing function of the individual
level of material deprivation.

Note that within the Rasch measurement approach the items in the scale
have similar power in discriminating among respondents; that is, there is
equal discrimination of the items. This characteristic differentiates the
Rasch model from any other /RT model. This characteristic of equal
discrimination is also known as parameter separability. In fact in the
Rasch'? (1960) model it is assumed that the discrimination parameter d is
equal to 1, whatever the item (e.g. durable good) under study. In such
a case expression (6) will be written as

1

PR) = oD

(11)
It is important to stress that the Rasch model is a confirmatory model. In other
words, only when the data meet the Rasch model’s requirements can
a satisfactory measurement tool be derived. It is therefore of utmost importance
to check that the data fit the assumptions of the Rasch model.

12" An expanded edition of his 1960 study, with foreword and afterword by B. D. Wright, was
published in 1980 by the University of Chicago Press.
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Three Parameters Model

In the psychometric tests literature such a model takes into consideration the
fact that individuals may select an answer by just guessing. A third parameter, g,
is therefore introduced which is not a function of the ability of the individual. In
our case such a parameter would simply indicate the lowest value of the
probability of having a durable good and would correspond to the intercept of
the item characteristic curve with the vertical axis.

The equation for such a model is then expressed as

1
P(R):g—i—(l—g)[m} (12)
The location parameter is now defined as the point on the horizontal axis
where the probability P(R) is equal to (1 + g)/2 and not any more to 0.5. Note
that the discrimination parameter d is still proportional to the slope of the item
characteristic curve at the point where R = /.

3.5 The Borda Approach

In an original paper Fine (1983) suggested deriving the order of acquisition of
consumer durables from the Borda Rule which is named after the eighteenth-
century French mathematician and naval engineer Jean-Charles de Borda.
Borda seems to have devised this rule in 1770, but, according to Brian (2008),
1784 is the correct date of attribution. What is Borda’s rule? According to
Borda’s method, voters are asked to rank the candidates in order of preference
from the first to the last choice. The lowest ranking candidate is then given 1
point, the second lowest 2 points, etc., and the top candidate is attributed
a number of points which is equal to the number of candidates. Then one adds
the number of points given by all the voters to each candidate and the candidate
who received the highest number of votes is the winner.

Fine (1983) started by stressing the parallelism that exists between the idea of
an order of acquisition of durables and social choice theory. More precisely,
individuals are assumed to have an order of priority in acquiring durable goods,
and what we are looking for is to find an ordering that would represent the
individual orderings in a consistent way. And this is clearly similar to what is
done in social choice theory, where individuals are faced with social alterna-
tives, and we are looking for a social ordering that would represent the individ-
ual orderings according to some well-defined criteria. The idea is to construct
a “representative consumer” who is supposed to represent the preferences of
society, but this “representative consumer” does not represent the average in
terms of aggregate demand.
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Assume n individuals with individual orderings OR;, OR;,...,OR,.
Here is the set of assumptions made by Fine (1983):

- Symmetry: This is a standard assumption. It says that if we swap the alterna-
tive orders as well as the individuals, we will end up with the original order of
preference of the “representative consumer.”

- Monotonicity: If one or several individuals move a durable up in their order of
preference, this should be reflected in the order of preference of the “repre-
sentative consumer.”

- Composition condition: If groups of consumers who agree with each other are
brought together, then the order of preferences of the “representative con-
sumer” should not be affected.

- Labeling neutrality: If we relabel each durable good, the new names given to
the durables should not affect the ordering of the “representative consumer.”

- Independence condition: If a new durable good is introduced and either each
individual buys it first or each individual buys it last, the order of preference for
the original durables of the “representative consumer” should not be affected.

- Inversion condition: If rather than ordering the durable goods by ownership,
we rank them by “non-ownership” the order of preference of the “representa-
tive consumer” should be identical to the inverse of the order of preference of
the “representative consumer” for the owned durables.

Fine (1983) then proves that the order of preference of the “representative
consumer” that obeys these six conditions is the Borda rule.

3.6 Comparing the Order of Acquisition with the Structure
of Ownership

The idea here is to use a count approach and simply to compute the percentage
of households that have no durable, one durable good, two durable goods, and
so on. One then classifies these percentages by decreasing values and checks
how different the ranking obtained is from the order of acquisition obtained
using one of the methodologies that have been previously discussed.

4 Deriving the Order of Acquisition of Durable Goods
and Assets: Empirical lllustrations

4.1 Introduction

This section is devoted to empirical studies aiming at discovering the order of
acquisition of durable goods and assets. We first review the empirical literature.
In Section 4.2 we focus our attention on papers that applied the approach of
Paroush, while in Section 4.3 we review studies that used Item Response
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Theory. Then in Section 4.4 we present a new empirical study based on data
from the 2019 Eurobarometer survey. We first derive the order of acquisition
obtained with each approach and then compare the two sets of results. Finally,
we check to what extent the order of acquisition of a country depends on its
standard of living.

4.2 Empirical Illustrations of the Order of Acquisition of Durable
Goods or Financial Assets: The Approach of Guttman and Paroush

The paper by Kay (1964) seems to have been the first one to link the possession
of durable goods to a Guttman scale. Kay examined data covering a single
neighborhood (Manuhoe) of Papeete, the capital of French Polynesia. There
were seven kinds of durable goods: a primus stove, a bicycle, a radio, a two-
wheeled motor vehicle, a kerosene or gas stove, a refrigerator, and an automo-
bile. This study covered only forty households and the most common order of
acquisition was that following the order of durable goods in the list previously
mentioned.

Paroush (1965) gives an illustration based on the 1961 Survey of Urban
Families Expenditures in Israel and considers three durable goods: gas cooker,
refrigerator, and washing machine. It turns out that 13 percent of the families
owned the three durable goods, 32 percent a gas cooker and a refrigerator,
16 percent only a gas cooker, and 26 percent did not own any of these three
durable goods. Looking at the deviations (12 percent of the sample) from the
order “first gas cooker, then refrigerator, finally washing machine,” Paroush
observed that 7 percent owned only a refrigerator, 2 percent a refrigerator and
a washing machine, 2 percent a gas cooker and a washing machine, and
1 percent only a washing machine. These results covered 99 percent of the
sample so that, given that three durable gods were taken into account, the
coefficient of Reproducibility R turns out to be expressed as

o [(E)] o

McFall (1969) also studied priority patterns in acquiring durable goods. He
assumed that “consumers have sets of needs and values which are satisfied by
sets of products, or, more correctly, by sets of product attributes.” Such attri-

99 < 99 <

butes could refer, for example, to “clean,” “cook,” “entertainment,” “comfort,”
and so on. Using data obtained from a sample of upper income consumers in San
Diego county, McFall considered the following four durable goods: automatic
washer, electric blanket, dishwasher, air conditioner, and he found that this was

the most common order of acquisition with 40 families owning all the four
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durables, 110 owning an automatic dishwasher, an electric blanket, and
a dishwasher, 132 families owning only an automatic dishwasher and an electric
blanket, 46 families owning only an automatic dishwasher, and 8 families not
owning any of these four durable goods. There were 63 families that did not fit
this order of acquisition (out of a total of 3999 families).

Kasulis et al. (1979) used data on consumer durables that were obtained for the
years 1975 and 1976 from the Continuing Consumer Audit of the Distribution
Research Program at the University of Oklahoma and the Oklahoma Publishing
Company. Their analysis included 12 household durables and covered 1,747
respondents in 1975 and 2,025 in 1976. Using the Guttman scaling they con-
cluded that in 1976 the order of acquisition was as follows: first TV, first vehicle,
refrigerator, range, washer, stereo or tape player, dryer, second vehicle, second
TV, dishwasher, freezer, and microwave oven. The order was almost the same in
1975. They also made a separate analysis for renters and owners, and it appears
that the orders of acquisition were somewhat different in these two groups.

Stafford et al. (1982) used also the Guttman scaling to derive the order of
acquisition by households of the following eight assets: corporate bonds, corpor-
ate stocks, checking accounts, husband’s life insurance, mutual funds, savings
accounts, trusts, and wife’s life insurance. The data were also obtained for the
years 1975 and 1976 from the Continuing Consumer Audit of the Distribution
Research Program at the University of Oklahoma and the Oklahoma Publishing
Company. For the full sample (about 3500 respondents) the order of acquisition
obtained was as follows: Checking Account, Husband’s Life Insurance, Savings
Account, Wife’s Life Insurance, Stocks, Bonds, Trust and Mutual Funds. The
order obtained was quite similar when looking separately at three age groups:
under thirty-five, thirty-five to forty-nine, and over fifty.

Clarke and Soutar (1982) analyzed a sample of 540 heads of households in
the Perth (Australia) metropolitan area. The questions covered a list of fifteen
durable goods and the order of acquisition obtained for the whole sample was as
follows: Refrigerator, Washing machine, Vacuum cleaner, Color television,
Power drill, Lawn-mover, Hi-fi stereo system, Deep-freeze unit, Air condi-
tioner, Food processor, Clothes dryer, Video cassette recorder, Built-in swim-
ming pool, Electric dishwasher, Microwave oven. The order was slightly
different for owners and renters but very similar to that of the whole sample.

Dickson et al. (1983) used data from a 1978 Home Testing Institute screening
survey of a panel of 5,000 households in the United States. Households were
asked about the ownership of the following twelve appliances, and this is the
order of acquisition obtained, using the Guttman scaling: Refrigerator, Clothes
washer, Color TV, Sewing machine, Kitchen oven, Clothes dryer, Stereo AM/
FM radio, Separate freezer, Dishwasher, Room air-conditioner, Microwave, and
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Video Recorder. This order turns out to be identical to that obtained by classi-
fying the appliances by the percentage of households that own them.

Dickinson and Kirzner (1986) focused their attention on the patterns of
acquisition of financial assets. They used data from a survey carried out on
behalf of a professional association in Canada. A questionnaire was sent out to
each of the 36,044 members of this association and 14,569 questionnaires were
returned. Ten financial assets were considered. Guttman’s scalogram analysis
revealed the following acquisition pattern: Checking account, Savings account,
Husband insurance, RRSP (registered retirement savings plan), Wife insurance,
Savings bonds, GIC (guaranteed investment certificates), Corporate stock,
Mutual fund, and Corporate bond.

Deutsch and Silber (2008) used as database the 1995 Census of the Israeli
population. This Census provides quite detailed information on the ownership of
durable goods. Here are the durable goods that were taken into account in their
study: telephone, television, washing machine, apartment (or house), VCR, car,
microwave oven, air conditioner, dishwasher, computer, and dryer. Applying the
approach of Paroush (1963), they observed that the most common order of
acquisition of durable goods was that given by the list previously mentioned.

Bérenger et al. (2013) used data from the Demographic and Health Surveys
(DHS) conducted in Egypt in 2005, in Morocco in 2003-2004 and in Turkey in
2003. The following durable goods and access to basic services were taken into
account: ownership of dwelling, fuel for cooking, car, television, refrigerator,
washing machine, video, phone, air conditioning, and type of toilet facilities.
The orders of acquisition obtained, using the approach of Paroush (1963), were
quite similar in the three countries. Thus in Egypt the order was: housing,
cooking, toilet, TV, refrigerator, phone, washing machine, video, car, air condi-
tioning. In Morocco the order was: housing, cooking, toilet, TV, phone, refriger-
ator, video, washing machine, car, and air conditioning. Finally in Turkey the
order was: housing, TV, refrigerator, phone, toilet, washing machine, cooking,
car, video, and air conditioning. Not surprisingly there were, however, differ-
ences between the orders observed in urban and rural areas.

Bérenger et al. (2016), applying the approach of Paroush (1963), analyzed
data from samples of the 2000 and 2010 Mexican Censuses and derived the
most common order of acquisition of durable goods in the various states of
Mexico. In 2000, in most of the states, the most common order of importance
seems to be toilet, television, radio, refrigerator, and washing machine. Then,
depending on the states, they found hot water heater, car or phone, and finally
computer. Quite similar patterns were observed in 2010. Thus the list of the four
first goods remains the same, but in some states access to toilet becomes more
essential in 2010 than in 2000.
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Deutsch et al. (2020b) examined data on household consumer durables
obtained from the Asian Barometer Survey for six countries of Southeast Asia:
Cambodia, Indonesia, Malaysia, the Philippines, Thailand, and Vietnam. They
applied the approach of Paroush and had data on the following eight assets: Car,
jeep, or van; Color or black-and-white television; mobile phone; Electric fan or
cooler; Scooter, motorcycle or bicycle; Radio transistor; Pumping Set; and
Refrigerator. For the Philippines the order of acquisition obtained was as follows:
TV, Fan/cooler, Transistor, Mobile phone, Refrigerator, Motorcycle, Pumping
Set, and Car. For Thailand the order was: Fan/cooler, TV, Mobile phone,
Motorcycle, Refrigerator, Transistor, Car, and Pumping Set. For Indonesia the
order was: TV, Motorcycle, Mobile phone, Fan/cooler, Pumping Set,
Refrigerator, Transistor, and Car. For Vietnam the order was: Motorcycle, TV,
Fan/cooler, Mobile phone, Pumping Set, Refrigerator, Transistor, and Car. For
Cambodia the order was: Motorcycle, TV, Mobile phone, Transistor, Fan/cooler,
Pumping Set, Car, and Refrigerator. Finally for Malaysia the order was: Mobile
phone, TV, Fan/cooler, Refrigerator, Motorcycle, Car, Transistor, and Pumping
Set. Although the orders of acquisition vary from one country to the other, in
many cases the correlation between the orders obtained in two countries was
higher than 0.5 and often 0.6. But clearly the order reflects preferences for
different durables, and preferences depend, among other factors, on culture,
geographical conditions, and level of development.

Deutsch et al. (2020a) looked at data from the 2009 and 2013 Caucasus
Barometer surveys and obtained information on the ownership of durable goods
in Armenia, Azerbaijan, and Georgia. The following durable goods were taken
account of: color TV, washing machine, refrigerator, air conditioner, car, cell
phone, and personal computer. For 2013 the order of acquisition observed for
Armenia was as follows: color TV, cell phone, refrigerator, washing machine,
car, personal computer, and air conditioning. For Azerbaijan in 2013 the order
was: cell phone, color TV, refrigerator, washing machine, car, air conditioning,
and personal computer. Finally for Georgia the order in 2013 was: cell phone,
color TV, refrigerator, washing machine, personal computer, car, and air condi-
tioning. Note that the rank correlation between two countries was at least equal
to 0.85 so that the orders of acquisition may be considered quite similar in the
three countries examined.

Deutsch and Silber (2023) examined data obtained from the Eurobarometer
for the year 2017. The data were available for thirty countries: France (1),
Belgium (2), The Netherlands (3), West Germany (4), Italy (5), Luxembourg
(6), Denmark (7), Ireland (8), Great Britain (9), Northern Ireland (10), Greece
(11), Spain (12), Portugal (13), East Germany (14), Croatia (15), Finland (16),
Sweden (17), Austria (18), Cyprus Republic (19), Czech Republic (20), Estonia
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(21), Hungary (22), Latvia (23), Lithuania (24), Malta (25), Poland (26),
Slovakia (27), Slovenia (28), Bulgaria (29), and Romania (30). The following
information was available concerning the durables and services available in the
households: Phone (Good 1), Mobile Phone (Good 2), Television (Good 3),
DVD (Good 4), CD player (Good 5), Computer (Good 6), Laptop (Good 7),
Tablet (Good 8), Smartphone (Good 9), Internet (Good 10), Car (Good 11), and
House which is already paid for (Good 12). We will not give the orders of
acquisition obtained, using the Paroush approach, for each of these thirty
countries. But it is interesting to note that Deutsch and Silber (2023) regressed
the rank correlation between the orders of acquisition of two countries on the
absolute value of the difference between the equalized median incomes of these
two countries. They found that the coefficient of the absolute value of this
difference was negative and significant and the R-squared of this regression was
equal to 0.46.

4.3 Empirical lllustrations of the Order of Acquisition of Durable
Goods or Financial Assets: Using Item Response Theory

Although Item Response Theory (IRT) was originally used in psychometrics,
this technique has also been used to measure deprivation, the idea being that
poverty, like intelligence, is really a latent variable that is difficult to measure.

Let us first assume that deprivation is unidimensional. Deprivation, however,
cannot be observed as it is a latent variable. What we observe is a distribution of
a certain number of binary deprivation indicators observed for, say,
n households or individuals. A simple way of estimating overall deprivation
would be to assume that it is equal to the unweighted or weighted sum of all the
dichotomous indicators. In the latter case one could assume, for example, that
a higher weight is given to an indicator, the lower its prevalence, the idea being
that if not many households (individuals) do not have a given item, this item
should not contribute much to the overall level of deprivation.

Assume we give the same weight to all the deprivation indicators. Then the
value INDj;, taken by indicator / for individual j could be expressed as

where LD; refers to the value of the latent deprivation for individual j, while u,
is an error term assumed to have zero mean and to be independent of LD;. These
error terms are also assumed to be mutually independent. It is then easy to
observe, if the number of deprivation indicators is large enough, that the
average value of the deprivation indicators for individual j will be equal to
the value of the latent deprivation for this individual.
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The problem is that these deprivation indicators are dichotomous and not
continuous variables so that this approach to measuring latent deprivation
cannot be adopted, hence the idea to use Item Response Theory.

The first applications of Item Response Theory to the analysis of poverty
seem to have been the studies of Dickes (1983), Dickes et al. (1984) and Gailly
and Hausman (1984). They used the Rasch model, estimating a unique param-
eter per item, the one which measures the “difficulty.” Therefore, all the items
have the same slope as far as the relationship between poverty and the probabil-
ity of having a disadvantage is concerned. Poverty is hence defined as an
accumulation of disadvantages.

Soutar and Cornish-Ward (1997) analyzed data on durable and financial asset
ownership. These data were collected in 1989 in the area of Perth in Western
Australia, by a commercial social research organization using telephone inter-
views. The authors applied the Rasch model using information on the owner-
ship of twenty-five durable goods. The Rasch model ranked them in the
following order: refrigerator, vacuum cleaner, washing machine, first color
TV, toaster, first car, power tools, electric fan, Hi-Fi/video, video recorder,
microwave oven, lawn lower, deep freezer, second car, food processor, clothes
dryer, second color TV, electric shaver, small-food heater, large space heater, air
conditioner, juicer, solar hot water heater, computer, and car phone.

For financial assets the Rasch model gave the following order: savings
account, property home, checking account, superannuation, life insurance,
shares, fixed deposits in bank, fixed deposits in credit society, other property,
cash management trust, equity trust, collectables, insurance bonds, government
bonds, and debentures.

Capellari and Jenkins (2007) used data from wave 6 (survey year 1996) of the
British Household Panel Survey (BHPS). Their focus was on “basic life-style”
deprivation and they used seven binary indicator variables. The first six vari-
ables asked whether the households were able to keep their home adequately
warm, eat meat, chicken, fish every second day, buy new, rather than second
hand, clothes, have friends or family for a drink or meal at least once a month,
replace worn-out furniture, and pay for a week’s annual holiday away from
home. The seventh binary indicator variable asked whether the responding
household had any difficulties paying for their accommodation in the last twelve
months. When using a one-parameter model, the results were very similar to
those obtained when looking at the frequency of each of the seven deprivation
aspects analyzed, namely that having difficulties paying for the accommodation
is the most common deprivation, followed by the difficulty of taking a week’s
vacation, and so on. Capellari and Jenkins (2007) found similar results when
using a two-parameter IRT model.
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Dickes and Fusco (2008) also applied the Rasch model. Their empirical
illustration was based on the EU-SILC data. Luxembourg was part of the
countries that launched their survey in 2003, and the initial sample of PSELL-
3 (Panel Socio-Economique “Liewen zu Létzebuerg”) consisted of 3,500 rep-
resentative households (9500 individuals). Dickes and Fusco used the data
relative to the second wave of PSELL-3, conducted in 2004. They selected
a set of items referring to the absence of housing facilities, to problems with the
accommodation, to problems with the environment or neighborhood, to the
inability to afford most basic requirements, to the inability to meet payment
schedules, and to the lack of durable goods. A list of twenty-nine dichotomous
items was originally selected, and for every item, an estimation of severity
parameter was obtained. Dickes and Fusco then focused their attention on the
following nine durable goods: color TV, computer, washing machine, private
car, camera, video player, CD player, DVD player, and audio tape player. They
then concluded that the following items fit the Rasch model assumptions: the
possession of a video player, a camera, a private car, a washing machine, and
acolor TV. This is the order given by the severity (location) parameter, implying
that this is the sequence of acquisition of these five durable goods. Dickes and
Fusco also analyzed other deprivation domains such as financial difficulties and
problems with the environment.

Raileanu Szeles and Fusco (2013) applied IRT models to measure depriv-
ation and analyze its determinants in Luxembourg. Their analysis used data
from the Socio-Economic Panel “Liewen zu Létzebuerg” (PSELL-3), which is
the Luxembourgish component of the EU Community Statistics on Income and
Living Conditions (EU-SILC). Nine dichotomous items pertaining to the
enforced lack of durable goods, housing facilities, and the capacity to afford
basic requirements were taken account of. The items are listed below according
to their increasing deprivation rates in Luxembourg computed on 3,001 obser-
vations: cannot afford to have a washing machine (if wanted to), the dwelling
has no bath, cannot afford keeping home adequately warm, cannot afford to
have a car (if wanted to), cannot afford eating meat or equivalent every second
day, cannot afford one-week annual holiday away from home, and cannot afford
facing unexpected expenses. Raileanu Szeles and Fusco estimated a one- and
a two-parameter IRT model and this allowed them to rank the items of depriv-
ation according to their parameter of severity. The items “washing machine”
and “bath” were the most severe in the one-parameter IRT, implying that the
probability that an individual who has no bath (or no washing machine) will be
deprived of the other items is higher than 0.5. When using the two-parameter
IRT models, the item “washing machine” is again the most difficult item,
whereas the rank of the “bath” was lower than in the one-parameter model.
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The ability to face unexpected expenses is the easiest item in both models. Note
also that the one- and two-parameter models yield different rankings of depriv-
ation items in terms of their difficulty, a result which is different from what
Cappellari and Jenkins (2007) had found.

Dholakia and Banerjee (2013) used data provided by Pathfinders, a research
group based in Mumbai, India, that regularly surveys houscholds on various
consumption related attitudes and behaviors. The datasets contained 2,864
respondents in 1996, and 2,686 respondents in 2002, drawn from the western
part of India. The authors used the two-parameter Item Response Theory to
detect the priority pattern in the acquisition of household durables. In 1996 the
list of durables was as follows: radio, pressure cooker, ceiling fans, color TV,
food processor, sewing machine, refrigerator, cassette player, Two in One,
video, washing machine, stereo, Air conditioning, vacuum cleaner, and cooking
range. The priority followed this order so that a radio had the highest priority
and a cooking range the lowest.

In 2002 the priorities were as follows: pressure cooker, food processor,
refrigerator, telephone, washing machine, Hi-Fi, mobile, video, air conditioner,
computer, DVD/CD player, sewing machine, oven, radio, dishwasher, Two in
One, and cooking range. The authors stressed the fact that by 2002, the
hierarchy had become somewhat similar to the pattern of durable ownership
observed in countries like Israel (see Paroush, 1965).

Deutsch, Guio, and Pomati (2015) used Item Response Theory to estimate the
extent of material deprivation in twenty-seven European Union countries, using
the EU-SILC 2009 data. As mentioned previously, this database was also used
to apply the Paroush approach. The focus here was on the order of curtailment of
expenditures when households start facing poverty. The expenditures in this
analysis were the following ones: holidays, unexpected expenses, furniture,
pocket money, leisure, drink/meal out, clothes, meat/chicken/fish, keeping the
home warm, arrears, car, computer/Internet, and shoes. IRT analysis showed
that, for the European Union as a whole, the sequence of curtailment of
expenditures followed the order of the items that was just mentioned. In most
countries a one-week holiday away from home is always one of the first three
types of expenditures to be curtailed, together with the ability to face unex-
pected expenses. On the other hand, two pairs of all-weather shoes are at least
the eighth item to be given up and “computer/Internet” at least the ninth item.
Finally note that the orders of expenditures curtailment are very similar to those
obtained when using the Paroush approach.

Bérenger, Deutsch, and Silber (2016) applied Item Response Theory to
Mexican Census data for the years 2000 and 2010, as they did when applying
the Paroush approach (see Section 4.2) to these data. They selected the same
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nine assets, namely a phone, a car, a hot water heater, a computer, a washing
machine, a refrigerator, a television, a radio, and a toilet. These authors then
found that the order derived from IRT was almost the same as that obtained with
the Paroush approach, this being true for almost all the Mexican states. Thus, in
2000, in every state, the first items were access to toilet, television, radio,
refrigerator, washing machine, while the last one was a computer. Small differ-
ences between the two approaches were observed mainly when looking at the
ranking of the three last goods in the order of acquisition. This ranking similar-
ity between the IRT and the Paroush approach was also observed when analyz-
ing the 2010 Census.

Deutsch et al. (2020b) applied Item Response Theory to the database they had
used when applying the Paroush approach, namely the 2014 and 2016 Asian
Barometer Survey (ABS). Here also they focused their attention on six coun-
tries in Southeast Asia (Cambodia, Indonesia, Malaysia, the Philippines,
Thailand, and Vietnam) and eight durable goods (car, jeep or van; color or
black-and-white television; mobile phone; electric fan or cooler; scooter, motor-
cycle or bicycle; radio transistor; pumping set; and refrigerator). They then
computed the rank correlations between the countries. It turned out that ten of
the fifteen correlations were higher than 0.5 and 8 higher than 0.6. The highest
correlation observed was between Vietnam and Indonesia. Thailand and
Malaysia also exhibited similar orders of acquisition. But the correlation
between the rankings of Cambodia and Malaysia was low (0.12). It is clear
that the order of preferences depends on the level of development but also on
culture, geographical conditions, and other factors.

Deutsch, Silber, Xu, and Wan (2020) applied Item Response Theory to the
2009 and 2013 Caucasus Barometer surveys which provided information on the
ownership of durable goods in Armenia, Azerbaijan, and Georgia. These
authors used the same list of durable goods they had selected when applying
the Paroush approach (see Section 4.2), namely a color TV, a washing machine,
a refrigerator, an air conditioner, a car, a cell phone, and a personal computer.
For each of the three countries examined they found a very high correlation
(above 0.85) between the order of acquisition obtained when adopting the
Paroush approach and that derived when using Item Response Theory. The
correlation between the orders obtained when comparing two countries was
very high also (at least equal to 0.92).

Farcomeni et al. (2022), using the Rasch model analytical procedure, derived
from the Survey on Income and Living Conditions (EU-SILC) pre-Covid data,
a European measurement reference scale for material deprivation which ensures
validity and comparability across different countries. Their analysis included
originally twenty-three items collected at both the household and individual
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level. However, they ended up working with eight items to guarantee uni-
dimensionality. Here is the list of the eight items ranked by increasing severity:

- The household cannot afford to face unexpected expenses.

- The person cannot afford to spend a small amount of money each week on
himself/herself.

- The household has arrears on mortgage, rent, utility bills or loans.

- The person cannot afford to get-together with friends/family (relatives) for
a drink/meal at least once a month.

- The household cannot afford a meal with meat, chicken and fish (or vegetar-
ian equivalent) every second day.

- The person cannot afford to have Internet connection for personal use at
home.

- The person cannot afford medical examination or treatment.

- The household has not a telephone (including mobile phone).

Deutsch and Silber (2023) applied Item Response Theory to the same 2017
Eurobarometer database they had used to examine the Paroush approach to the
order of acquisition of durable goods. Their analysis covered the same thirty
countries and included the same twelve durable goods mentioned in Section 4.2.
For each country, they therefore derived the ranking of the different goods and
compared these rankings with that obtained when using the Paroush approach.
More precisely they computed for each country the correlation coefficient
between the set of rank correlations derived when using the Paroush approach
and that obtained when implementing Item Response Theory and found that this
coefficient of correlation was at least equal to 0.9, except for Spain, where it was
equal to 0.87. They then regressed the rank correlation between the orders of
acquisition of two countries on the absolute value of the difference between the
equalized median incomes of the two countries compared. The coefficient of the
absolute value of this difference was negative and significant, and the R-squared
of this regression was equal to 0.50.

4.4 Comparing the Different Approaches to the Derivation
of the Order of Acquisition of Durable Goods: A New Study

This empirical investigation is based on data from the 2019 Eurobarometer
survey. We apply the Rasch model (see Section 3.4 for more details on Item
Response Theory and the Rasch model). We used data covering thirty-five
countries: France (1), Belgium (2), The Netherlands (3), Former West Germany
(4), Ttaly (5), Luxembourg (6), Denmark (7), Ireland (8), United Kingdom (9)
Greece (10), Spain (11), Portugal (12), Former East Germany (13), Finland (14),
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Sweden (15), Austria (16), Cyprus Republic (17), Czech Republic (18), Estonia
(19), Hungary (20), Latvia (21), Lithuania (22), Malta (23), Poland (24), Slovakia
(25), Slovenia (26), Bulgaria (27), Romania (28). Turkey (29), Croatia (30),
Cyprus TCC(31), North Macedonia (32), Montenegro (33), Serbia (34), and
Albania (35).

The following information was available concerning the durables and ser-
vices available in the households: Phone (Good 1), Mobile Phone (Good 2),
Television (Good 3), DVD (Good 4), CD player (Good 5), Computer (Good 6),
Laptop (Good 7), Tablet (Good 8), Smartphone (Good 9), Internet (Good 10),
Car (Good 11), and House which is already paid for (Good 12).

Table 4 gives the most common order of acquisition for each of the thirty-five
countries under study, when using the Paroush approach. The columns indicate
which good (or service) has the first, second, third rank, and so on. Table 5 is
similar to Table 4, but it is derived from Item Response Theory.

We can then use each of these two tables to compute, for each binary
comparison of countries, the rank correlation between two countries in the
order of acquisition of these goods or services. These correlations are presented
in Appendix B in Table B.1 for the Paroush approach and in Table B.2 for the
approach based on Item Response Theory. We observe a great variety of values
for these correlation coefficients as some correlations are quite low (less than
0.2) and some others very high (close to 1). A quick look at these correlations
seems to indicate that the correlations are much higher when the two countries
compared are of a somewhat similar development level. This was confirmed by
a regression analysis, which will be mentioned below.

We then computed for each of the thirty-five countries on which we had
information the correlation coefficient between the order of acquisition derived
from the Paroush approach and that obtained when implementing Item
Response Theory. These correlations are presented in Table 6. It turns out that
this coefficient of correlation was never below 0.85, most of the time above 0.9,
if not 0.95. Therefore, it does not seem to matter very much whether we use the
Paroush approach or Item Response Theory to derive the most common order of
acquisition of these goods and services.

Finally, we regressed the rank correlation between the orders of acquisition of
two countries on the absolute value of the difference between the per capita
GDP of these two countries. One regression was based on the rank correlation
derived from the Paroush approach and the other from that obtained with Item
Response Theory. These regressions are given in Table 7. It turns out that the
coefficient of the absolute value of this per capita GDP difference is negative
and significant, and the R-squared of this regression is equal to 0.38 when using
the Paroush approach and to 0.46 when implementing Item Response Theory.
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Table 4 Order of Acquisition using the Paroush approach

Reproducibility
1 2 3 4 5 6 7 8 9 10 11 12 Index
France 3 2 1 11 10 9 7 8 6 4 5 12 0.8689
Belgium 2 3 10 9 7 11 8 4 5 6 1 12 0.8651
Netherlands 1 10 2 311 9 7 8 4 5 6 12 09274
West Germany 2 3 1 11 10 9 7 4 5 8 6 12 0.8816
Italy 3 2 9 11 10 7 8 1 12 4 5 6  0.8653
Luxembourg 2 31 10 9 7 8 1 4 5 6 12 0.8921
Denmark 2 3 10 9 7 11 8 4 5 6 1 12 09166
Ireland 2 31 9 10 7 8 4 5 1 6 12 0.8905
United Kingdom 3 2 10 9 7 8 11 1 4 5 6 12 0.8789
Greece 3 2 1 12 11 10 9 7 4 5 8 6  0.8984
Spain 3 2 1 11 9 10 7 8 6 4 5 12 0.8775
Portugal 3 2 1 11 10 9 7 8 4 5 12 6  0.9005
East Germany 3 2 1 11 9 10 7 4 5 8 6 12 0.8687
Finland 2 311 10 7 9 8 5 4 6 12 1 0.8968
Sweden 2 10 9 7 3011 8 5 4 6 1 12 0.8934
Austria 3 2 11 9 10 7 4 8 5 6 12 1 0.8800
Cyprus Republic 312 2 11 1 10 9 8 7 5 4 6 0.8954
Czech Republic 2 3 10 9 11 7 4 5 8 6 12 1 0.8787
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Table 4 (cont.)

Reproducibility
1 2 3 4 5 6 7 8 9 10 11 12 Index
Estonia 2 3 12 10 7 9 11 6 8 4 5 1 0.8918
Hungary 312 2 9 10 7 11 6 4 5 1 8 0.8833
Latvia 2 3 12 10 9 7 11 6 8 4 5 1 0.8848
Lithuania 3 2 12 11 10 7 9 8 6 5 4 1 0.9090
Malta 3 1 12 2 11 10 9 7 8 6 4 5 09208
Poland 2 312 11 10 9 8 4 5 6 1 0.8957
Slovakia 3 12 2 11 10 9 7 8 6 4 5 1 0.8986
Slovenia 2 312 11 10 9 7 8 6 5 4 1 0.8913
Bulgaria 3 12 2 11 9 10 7 8 6 4 5 1 09016
Romania 3 212 9 10 11 7 8 6 4 5 1 0.9263
Turkey 2 3 9 10 7 11 12 8 6 4 5 1 09073
Croatia 3 2 9 12 11 10 7 1 8 6 4 5 0.8820
Cyprus (Turkish Cypriot Community) 3 2 10 9 1 11 12 7 6 8 4 5  0.8985
North Macedonia 3 2 12 9 10 11 7 6 1 4 5 8 0.8770
Montenegro 3 2 9 10 12 11 7 8 1 6 4 5 0.8875
Serbia 3 2 12 1 9 10 6 11 7 8 4 5 0.8779
Albania 2 3 9 12 4 11 6 10 7 1 5 8 0.8946

Note: For France commodity 3 is first in path of acquisition, commodity 2 second, and so on.
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Table 5 Order of Acquisition derived from Item Response Theory

Number of
1 2 3 4 5 6 7 8 9 10 11 12 observations
France 3 2 10 11 9 1 7 4 8 5 6 12 1,013
Belgium 2 10 9 11 7 8 5 4 1 12 6 1,057
Netherlands 1 10 2 3 11 9 7 8 5 4 6 12 1,020
West Germany 2 3 1 10 9 11 7 4 5 6 8 12 1,035
Italy 3 2 9 11 10 7 1 12 8 4 5 6 1,026
Luxembourg 2 3 11 10 9 1 7 4 8 5 6 12 506
Denmark 2 3 10 9 11 7 8 4 5 6 1 12 1,013
Ireland 2 3 9 10 11 7 8 4 5 1 12 6 1,028
United Kingdom 3 2 10 9 1 11 7 8 4 5 12 6 1,032
Greece 3 2 1 11 10 9 12 7 4 5 8 6 1,012
Spain 3 2 9 10 11 1 7 12 8 6 4 5 1,007
Portugal 3 2 10 11 9 1 7 8 12 4 5 6 1,008
East Germany 3 2 1 9 11 10 4 7 5 6 12 8 452
Finland 2 3 10 11 9 7 5 4 8 12 6 1 1,004
Sweden 2 10 3 9 7 11 5 8 4 6 1 12 1,015
Austria 3 2 11 9 10 4 7 5 8 6 12 1 1,022
Cyprus Republic 3 2 11 10 9 12 1 8 7 5 4 6 505
Czech Republic 2 3 10 9 11 7 4 12 5 8 6 1 1004
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Table 5 (cont.)

Number of
1 2 3 4 5 6 7 8 9 10 11 12 observations
Estonia 2 3 12 10 9 11 7 6 8 1 5 4 1,003
Hungary 3 2 9 10 12 11 7 4 6 1 5 8 1,038
Latvia 2 3 10 9 12 7 11 6 8 4 5 1 1,016
Lithuania 3 2 12 10 9 11 7 8 6 5 1 4 1,006
Malta 3 2 1 11 12 10 9 7 8 6 4 5 503
Poland 2 3 10 9 11 7 12 4 8 6 5 1 1,000
Slovakia 3 2 12 11 10 9 7 6 8 4 5 1 1,058
Slovenia 2 3 11 10 9 12 7 1 6 8 5 4 1,011
Bulgaria 3 2 12 11 9 10 7 6 8 1 4 5 1,031
Romania 3 2 12 9 10 11 7 8 6 1 4 5 1,025
Turkey 2 3 9 10 7 11 8 12 6 4 1 5 1,008
Croatia 3 2 9 11 10 12 7 1 6 8 4 5 1,014
Cyprus (Turkish Cypriot Community) 3 2 10 9 11 1 12 7 6 8 4 5 500
North Macedonia 3 2 9 10 12 11 6 7 1 4 5 8 1,017
Montenegro 3 2 9 10 12 11 7 8 1 6 4 5 532
Serbia 3 2 12 1 9 10 11 7 6 8 4 5 998
Albania 2 3 9 12 11 4 10 6 5 7 1 8 1,005

Note: For France commodity 3 is first in path of acquisition, commodity 2 second, and so on.
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Table 6 Rank Correlation between the orders based on

the Paroush approach and those derived from Item

Response Theory
Correlation
Country Coefficient
France 0.916
Belgium 0.965
Netherlands 0.993
West Germany 0.972
Italy 0.979
Luxembourg 0.965
Denmark 0.993
Ireland 0.972
United Kingdom 0.930
Greece 0.958
Spain 0.867
Portugal 0.930
East Germany 0.965
Finland 0.958
Sweden 0.972
Austria 0.986
Cyprus Republic 0.895
Czech Republic 0.958
Estonia 0.951
Hungary 0.937
Latvia 0.979
Lithuania 0.958
Malta 0.965
Poland 0.881
Slovakia 0.986
Slovenia 0.881
Bulgaria 0.965
Romania 0.979
Turkey 0.986
Croatia 0.972
Cyprus (Turkish Cypriot Community) 0.993
North Macedonia 0.972
Montenegro 1.000
Serbia 0.979
Albania 0.965
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Table 7 Regressing the rank correlation between the orders of acquisition of two
countries and the absolute gap between their per capita GDP

The approach of Item Response

Paroush Theory
Constant 0.969 0.994

(14.1) (22.2)
Absolute value of the gap in per capita  —0.00000954 —0.00000666

GDP of two countries (-9.34) (-9.96)

R-squared 0.380 0.476
F-value 7.65 11.3
Number of observations 378 378

Note: t-values in parenthesis.

Note that in estimating these regressions we took account of the fact that we
work with dyadic regressions. As stressed by Cameron and Miller (2014),
regression models with paired or dyadic data have a complicated pattern of
error correlations. Cameron and Miller (2014) observed that even after includ-
ing country fixed effects, standard errors that properly control for dyadic error
correlation can be several times those being reported using regular methods."”

4.5 Concluding Comments

Two main conclusions may be drawn from the new empirical investigation that was
conducted in this section. First, it probably does not matter whether the order of
acquisition of durable goods and assets is derived via the use of the Paroush
approach or using Item Response Theory. Both techniques seem to lead to very
similar results. Second, the order of acquisition of durable goods and assets
depends, at least partly, on the standard of living of a country since we found
that the rank correlation between the orders of acquisition of two countries is
anegative and significant function of the absolute gap between the per capita GDP
of these two countries. This leads one to conclude that the order of acquisition of
durable goods and assets could be considered as a proxy for the standard of living
of a country although clearly other factors, such as geographical and cultural
considerations, most likely have also an impact on such an order of acquisition.

13" For more details on dyadic regressions see chapter 2 in Graham (2020).
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5 The Order of Acquisition of Durable Goods and Assets
and the Measurement of Inequality, Poverty, and Welfare

5.1 Introduction

In this section we show that deriving the order of acquisition of durable goods and
assets may allow one to draw conclusions concerning the extent of inequality and
poverty in a country and even to compare the levels of welfare in different
countries. This is possible because such an order of acquisition tells us which
percentage of the individuals (households) surveyed have no durable good, one,
two, three . . ., all the durable goods. This information then allows one to estimate
the extent of inequality and poverty in a country, given that important work has
shown in recent years how to obtain measures of inequality and poverty when
only ordinal variables are available. It is even possible to estimate the extent of
welfare, using recent work deriving achievement indices that also take account of
the inequality of achievements. This recent literature focusing on ordinal vari-
ables is reviewed in Section 5.2 for the measurement of inequality, in Section 5.3
for the derivation of poverty indices, and in Section 5.4 for the estimation of
achievement indices, and more generally of welfare. Finally, in Section 5.5 an
empirical illustration, based again on data from the 2019 Eurobarometer Survey,
is presented where the different inequality, poverty, and achievement indices are
computed for the various countries that participated to this survey.

5.2 Ordinal Variables and the Measurement of Inequality

In a pathbreaking article, Allison and Foster (2004) stressed the fact that trad-
itional measures of inequality, such as the Gini coefficient, the index of Atkinson
(1970), the entropy-related measures introduced by Theil (1967), or the variance,
are based on the mean since in one way or the other they turn out to be deviations
from the mean or they are indices which are normalized by the mean. However,
when the variable under study is ordinal, the notion of mean is not well defined.
Allison and Foster (2004), taking self-assessed health, an ordinal variable, as
illustration, showed that in measuring health inequality in different populations,
via traditional inequality indices, completely different results could be obtained,
depending on the scale chosen for the ordinal categories.

This is the reason why Allison and Foster (2004) advocated a median-based
approach. They then defined what they called a S-curve,'* which allows ranking
distributions of ordinal variables in the same way as the Lorenz curve represents
the Lorenz ranking of income distributions. The S-curve, like the Lorenz curve,
gives only a partial ordering since when two S-curves cross, no conclusion may

14 See their paper for more details on the way they construct this S-curve.
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be drawn. The authors then indicated that several useful indexes of “spread” can
be derived from the S-curve in the same way as the Gini index may be derived
from the Lorenz curve.

Three years later, in a quite original article, Apouey (2007) noted that the
literature on polarization (see Wolfson, 1994; Esteban and Ray, 1994; Duclos
et al., 2004) also puts the emphasis on the median. This literature deals, however,
with cardinal variables, but the two principles that it stresses are also relevant in
the case of ordinal variables, as will be shown in the next paragraphs.

The first principle (increasing spread) states that moving from the middle
position (the median) to the tails of the distribution will make the distribution
more polarized. In the case of a cardinal variable such as income, this principle
implies that a rank-preserving increment in incomes above the median or a rank-
preserving reduction in income below the median will widen the distribution,
that is, increase the distance between the group of individuals whose income is
smaller than the median income and the group of people whose income is higher
than the median income. Consequently, polarization in society will increase
because the rich become richer and the poor poorer.

The second principle is called increased bipolarity. It refers to the case where the
incomes below the median or those above the median become closer to each other.
The literature on polarization states then that there has been some “bunching” of the
two groups; that is, the gaps between the incomes below the median (or those above
the median) have been reduced. If this is so, bipolarization is said to increase.

It should therefore be clear that there is an important difference between the
notions of “inequality” and “bipolarization.” While any regressive transfer will
increase inequality, it will increase bipolarization only in the case where such
a transfer takes place across the median. When it takes place on the same side of
the median, bipolarization will decrease.

Apouey (2007) used these two principles of increased spread and bipolarity to
derive polarization indices that could be used in the case of ordinal variables.
Moreover, the transfer principle was interpreted, in the case of ordinal variables,
as implying a movement of individuals from one category to another. Apouey
(2007) also indicated that such a polarization index should vary between 0 and 1.
Taking as illustration the order of acquisition of durable goods, it is assumed that
there is no polarization when everyone has the same number of durable goods and
polarization will be maximal (the index being equal to 1) when half the popula-
tion owns no durable good and the other half has all the durable goods.

Assume (K + 1) categories so that k = 0 corresponds to the case where an
individual does not own any durable good while £ = K refers to the case where
the individual owns all the K durable goods. The ordinal inequality index
Apouey proposed is then defined as
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a

2% =K
Lipovey =1 _EZk:o Py —0.5 (13)

where Py refers to the cumulative frequency corresponding to the case when
k durable goods are owned. Note that Apouey suggested to calibrate o in such
a way that it will be equal to 0.5 in the case of a uniform distribution (the case where
there is the same number of individuals in each of the possibilities considered, that
is from k£ =0 to k£ = K). The idea is that a uniform distribution is a kind of
intermediate state between the extreme cases where polarization is minimal or
maximal. Apouey then listed some other useful properties of her index."”

In another important paper Abul Naga and Yalcin (2008) characterized the
entire class of inequality indices founded on the ordering defined by Allison and
Foster. The ordinal inequality measures they derived have also the property that
inequality is maximal when half of the population is in the lowest category and
the other half is in the highest one. These ordinal inequality indices were shown
by the authors to satisfy the properties of continuity, scale invariance, normal-
ization, and aversion to median preserving spreads.'®

Taking again as illustration the order of acquisition of durable goods, let p;
be the proportion of individuals in category k. Assume that the various categor-
ies are ordered by increasing number of durable goods owned. Define then Py, as
the cumulative values of the probabilities py, that is,

Py =po+p1+ ...+ pr. The first ordinal inequality index suggested by
Abul Naga and Yalcin is then defined as

(2Zf:0|Pk ~05]-1)

K

143U NaGA varciv = 1 — (14)

Note that this index Iypy nica varciv has the four properties mentioned
previously.

Abul Naga and Yalcin introduced then a generalization of the index defined in
(14), which depends on two parameters. These two parameters allow one to
assume asymmetry, that is, to obtain different results when a given deviation
from 0.5 take place below or above the median.'’

Kobus and Milos (2012) also proposed a generalization of the index intro-
duced by Abul Naga and Yalcin (2008)."®

15" See her paper for more details.

16 See the paper by Abul Naga and Yalcin (2008) for an explanation of these properties.

17 See their paper for the exact formulation for the generalization of the index Iypy naGa varciv
defined in (5.2).

'8 See their paper for more details on their index.


https://doi.org/10.1017/9781009358200

https://doi.org/10.1017/9781009358200 Published online by Cambridge University Press

54 Development Economics

Another approach was taken by Reardon (2009). The focus of his analysis
was on the measurement of ordinal segregation. However, it turns out that these
measures may also be used to measure ordinal inequality (see Lazar and Silber,
2013). As before, let (K + 1) refer to the number of categories (remember that
k =0 corresponds to the case where an individual does not own any durable
good(. Define then a function v as

= (%) (P (15)

Reardon (2009) introduces then the following four functions f'(Py) :

fi(Px) = —[Prlog,Pr + (1 — Py)log, (1 — Py)] (16)
H(Pr) =4P:(1 — Py) (17)
(P =2y/P(1 - Py) (18)
Ja(Pr) = 1= [2P; — 1] (19)

If we combine (15) with one of the four functions defined in equations (16) to
(19), we obtain, in fact, measures of ordinal inequality which satisfy the four
desirable properties stressed by Abul Naga and Yalcin (2008): continuity, scale
invariance, normalization, and aversion to median preserving spreads. Note that
it can be shown that the index proposed by Abul Naga and Yalcin (2008) in (13)
is, in fact, a combination of (15) and (19).

Lazar and Silber (2013) combined the approach of Reardon (2009) with the
generalization of the index introduced by Abul Naga and Yalcin to derive
another measure of ordinal inequality.'’

Lv et al. (2015) took a somewhat different approach to the measurement of
ordinal inequality. Taking again the case of the order of acquisition of durables
as illustration,”” these authors first proposed a measure of the inequality
between any two durables ownership categories. Then, in a second stage,
these inequalities are aggregated via a weighted sum, in which the further
apart the two durables ownership categories are, the higher the weight attached
to the inequality between these two ownership categories. In fact, Lv et al.
(2015) derived axiomatically two ordinal inequality indices. The first one is

expressed as

19 See the paper of Lazar and Silber (2013) for more details.
20 The paper of Lv et al. (2015) used health inequality as illustration.
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D D SN (3 BT (20)

where, as before, (K + 1) is the number of possible durables ownership cat-
egories and f; and f; are the proportions of individuals belonging to ownership
categories k and ;.

The second index that Lv et al. (2015) proposed is defined as

K ST
Towrz = Zk:o Zj#kK g (21)

with 0 << 1
Lv et al. (2015) showed that the two previous indices obey a certain number of
desirable axioms.”'

Cowell and Flachaire (2017) took a completely different approach to the
measurement of ordinal inequality, one that is based on the notion of “status.”
The idea is to link a categorical data structure to the notion of “status.” More
precisely, the approach of Cowell and Flachaire includes three main elements:
the notion of status within a distribution, a reference point, and a set of axioms.
Note that in their view status can be downward- or upward-looking, depending
on the context of the analysis. These authors characterize then a family of
indices that depends on a sensitivity parameter and a reference point. This
reference point can be either the maximal or the minimal possible value of the
status.”

5.3 Measuring Poverty with Ordinal Variables: The Counting
Approach

Following Sen (1976), the traditional approach to unidimensional poverty
measurement makes a distinction between an identification and aggregation
stage. First a decision needs to be made concerning the way an individual will be
classified as poor or non-poor. Then this information is aggregated to derive an
overall measure of poverty.

However, in a multidimensional approach to poverty measurement there
will be three and not two stages. First, for each variable, it is necessary to
decide whether the individual or household is deprived with respect to this
variable. If the focus of the analysis is on the number of durable goods or
assets owned, the answer to such a question will be easy to derive since
the individual either owns the durable good or asset under study, or he/she

21 See their paper for more details on these axioms.
22 For more details see Cowell and Flachaire (2017).
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does not. In a second stage, it is necessary to determine the number of
durable goods or assets which an individual or a household needs to own
to be considered as “not deprived” or “not poor.” Finally, in a third stage,
the conclusions reached for each individual (whether he/she is “poor” or
not) will be aggregated to derive an overall measure of the extent of
multidimensional poverty in the society.

The Alkire and Foster (2011) Approach with Dichotomous Variables

Given the available data on the ownership of various assets, one may
wonder how to aggregate such an information (individuals either own or
do not own a given asset) to obtain an overall measure of poverty. There
are in fact several ways of looking at this issue. First there is the so-called
“union” approach. It assumes that the various assets are perfect comple-
ments, so that, as soon as one asset is missing, the individual or household
will be considered as poor. The intersection approach, on the contrary,
assumes that the assets are perfect substitutes, so that an individual or
a household will be considered as poor only if he/she does not own any
asset. Alkire and Foster (2011) proposed an intermediate approach, where,
given that K refers to the total number of assets, an individual (or house-
hold) will be considered as poor only if the number of assets he/she owns
is smaller than or equal to keisicar, With 1<k isicas <K.

Now let H refer to the proportion of individuals or households defined as
“poor.” Let N refer to the total number of individuals (households) and Np to the
number of poor. H is then computed as

H= (%) (22)

Among those Np individuals (households) considered as poor, let 4 refer to the
proportion of assets that these poor individuals (households) do not have. Let
I(xy) be equal to 1 if individual (household) i does not have asset &, to 0
otherwise. We may then write that

O [%f_l za)

4 = (23)

Alkire and Foster (2011) combined the two indicators A and A to define
a “dimension adjusted headcount ratio” M, where
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o= (Y[ o)
) (l) )N [Zgll(xik)] ) ( 1 ) S (24)

N N ) Li=1™

where c¢; refers to the proportion of assets that individual i does not have.

In other words, M, is equal to the ratio of the total number of assets that the
individuals (households) classified as poor do not have, over the maximal
number (NK) of assets that the total population could be deprived of.

Alkire and Foster (2019) then generalized their approach and defined an
index

1 N
M, = ]—vzizl (k) for y=>0 (25)

where c/(k) = ¢/ if individual i is multidimensionally poor (c¢;>k) and

c!(k) = 0 otherwise.

Alternative Counting Approaches

The approach of Alkire and Foster (2011) is not the only way of deriving
a measure of poverty when only binary or ordinal variables are available.
Atkinson (2003) gave a nice introduction to the counting approach and stressed
that it is an important topic because in many cases the data available on the
various dimensions of poverty are binary variables.

Let ¢; be defined as before. Dhongde et al. (2016) called ¢; the “nominal
deprivation” of individual i/ while they defined the “real deprivation” of indi-
vidual i as r; = g(c¢;).

The extent r of “real deprivation” in the population is then expressed as

= ()Xl et (26)

Yalonetzky (2012), and Silber and Yalonetzky (2013) extended expression (26)
to obtain, as special case, the approach of Alkire and Foster (2011). Calling RD;
the “real deprivation” of individual (household) i, as defined by Silber and
Yalonetzky (2013), they defined RD; as

RD; = y;ri = ‘//ig(ci) (27)

In (29) y, refers to some poverty identification function for individual i. One
possibility, as implicitly suggested by Alkire and Foster (2011), is to assume
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that y; = 1 if ¢;, the extent of “nominal deprivation™ (that is, the weighted
number of assets that individual or household i does not have), is higher than or
equal to k¢yisicar, the threshold defined previously, and that y; will be equal to 0
otherwise.

Several different functions y; and 7; have been proposed in the literature (see
Silber and Yalonetzky, 2013, for illustrations). One interesting suggestion is that
of Rippin (2012), who assumed that y; = 1 and r; = c ” so that

iopi 1 N
Rippin y+1
RDFPP™ — NZ[ZI AR (28)
Note that the measure proposed by Rippin (2012) takes into account the degree
of inequality, between the individuals (households) classified as poor, in the
number of assets they do not have, while the measure introduced by Alkire and
Foster (2011) ignores such an inequality.

5.4 Inequality-Sensitive and Additive Achievement Measures
Based on Ordinal data

In an important paper Atkinson (1970) defined the concept of “equally distrib-
uted equivalent income,”” which is the level of income that, if received by
every individual, would put society at a level of welfare identical to the actual
level of welfare. Apouey, Silber, and Xu (2020) attempted to obtain a somewhat
similar result for the case where only ordinal variables are available. They
derived axiomatically new classes of measures of the level of achievement in
a population when the achievement variable is ordinal. With K durables, there
are (K+1) possible durables ownership categories so that in such a case the
social achievement index they proposed would be written as

(K+1)— 1 _ oK)=k

l—oc
Zk  Pi(s) 1_ g&+D-1 Zk 1 Pi(s) Tk (29)

with 0 < a < 1 and where s refers to the achievements, ranked by decreasing
levels, (K+1) to the number of achievement categories (since there are
K durable goods), pi(s) to the number of individuals with achievement level
k, and N to the total number of individuals.”*

When the parameter a tends towards 1, the social achievement index will be
expressed as

23 Most of the results presented in Atkinson (1970) appear, in fact, in Kolm (1969), but Atkinson
was not aware of this. Kolm did not use the expression “equally distributed equivalent income.”
He labeled this concept the “equal equivalent income.”

24 See Apouey, Silber, and Xu (2018) for the list of desirable properties of such an index and for its
axiomatic derivation.
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K + 1) k
Zk  Pi(s K (30)
In such a case it can be shown that

=1k ) o

where Fj(s) = Zk (p / (S)), that is, Fi(s) is the cumulative relative
n

h(s) =

j=1

frequency of the various achievement categories.

5.5 Empirical Illustrations

This empirical illustration is based on data from the 2019 Eurobarometer survey
and covers thirty-five countries, whose list appears in Table 8. It includes the
following durable goods or services: Regular phone (1), Mobile phone (2),
Television (3), DVD (4), CD player (5), Computer (6), Laptop (7), Tablet (8),
Smartphone (9), Connection to Internet (10), Car (11), and House that has already
been paid for (12).

Measuring Ordinal Inequality

In Table 8 we used the order of acquisition derived from the approach of
Paroush and computed for each country five different ordinal inequality indices:
those introduced respectively by Abul Naga and Yalcin (2008), Apouey (2007)
and Lv et al. (2015), and one of the indices proposed by Reardon (2009). The
same indices appear in Table 9, which is derived from the orders of acquisition
obtained when using Item Response Theory.

In Table 8 we observe that inequality, whatever index is selected, is highest in
Hungary and Slovakia and lowest in the Netherlands and then in Denmark. If we
derive the indices from the order of acquisition obtained when using Item
Response Theory, we observe in Table 9 that here also Hungary has the highest
and the Netherlands the lowest level of ordinal inequality, whatever index is used.
Table 10 gives the correlations between the different inequality indices. The
numbers above the diagonal are derived from the Paroush approach and those
below the diagonal from Item Response Theory. These correlations are always
higher than 0.9. In Table 11 we present the correlations between the inequality
indices derived from the approach of Paroush and those obtained when applying
Item Response Theory. It appears that these correlations are always higher than
0.75, often higher than 0.8 and even 0.9, so that it does not really matter whether
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Table 8 Ordinal Inequality Indices computed using the Paroush approach

Lv et al.
Abul Naga Apouey Lvetal. LWX2
Country & Yalcin  (¢=0.5) LWX, (2=0.8) Reardon3
France 0.396 0.267 0.541 0.170 0.686
Belgium 0.383 0.256 0.509 0.150 0.626
Netherlands 0.134 0.079 0.206 0.072 0.324
West Germany 0314 0.196 0.458 0.149 0.616
Italy 0.453 0.296 0.611 0.183 0.733
Luxembourg 0.266 0.155 0.413 0.141 0.598
Denmark 0.221 0.142 0.310 0.100 0.457
Ireland 0.294 0.190 0.422 0.135 0.599
United Kingdom  0.323 0.201 0.462 0.142 0.615
Greece 0.411 0.279 0.543 0.159 0.643
Spain 0.364 0.234 0.510 0.154 0.653
Portugal 0.401 0.241 0.588 0.176 0.726
East Germany 0.464 0.301 0.632 0.195 0.758
Finland 0.254 0.158 0.374 0.120 0.529
Sweden 0.272 0.179 0.385 0.117 0.517
Austria 0.252 0.160 0.361 0.113 0.518
Cyprus Republic ~ 0.427 0.289 0.552 0.158 0.642
Czech Republic 0.463 0.309 0.611 0.184 0.718
Estonia 0.453 0.309 0.592 0.176 0.711
Hungary 0.511 0.335 0.674 0.206 0.778
Latvia 0.484 0.335 0.619 0.184 0.730
Lithuania 0.436 0.309 0.551 0.161 0.678
Malta 0.485 0.330 0.619 0.182 0.696
Poland 0.448 0.316 0.577 0.169 0.688
Slovakia 0.499 0.335 0.660 0.203 0.784
Slovenia 0.403 0.272 0.533 0.159 0.657
Bulgaria 0.394 0.285 0.501 0.145 0.639
Romania 0.376 0.260 0.487 0.141 0.613
Turkey 0.295 0.193 0.425 0.132 0.570
Croatia 0.364 0.227 0.520 0.154 0.643
Cyprus (TCC) 0.348 0.232 0.462 0.133 0.540
North Macedonia  0.416 0.275 0.564 0.165 0.683
Montenegro 0.293 0.186 0.426 0.127 0.573
Serbia 0.354 0.217 0.506 0.147 0.619
Albania 0.281 0.172 0.420 0.128 0.604

Notes: It can be shown that the index LX) is identical to the index Reardon2 and that
the index of Abul Naga and Yalcin is identical to the index Reardon4.

The index Reardonl could not be computed because there were many zeros in the data
matrix, and hence the logarithmic function which appears in the formulation of the index
Reardon1 could not be used.
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Table 9 Ordinal Inequality Indices computed using Item Response Theory

Lv et al.
Abul Naga Apouey Lvetal. LWX2
Country & Yalcin  (a=0.5) LWX, (a=0.8) Reardon3
France 0.340 0.215 0.485 0.153 0.643
Belgium 0.367 0.239 0.497 0.148 0.621
Netherlands 0.128 0.074 0.201 0.071 0.322
West Germany 0.288 0.174 0.427 0.141 0.592
Italy 0.498 0.339 0.648 0.197 0.758
Luxembourg 0.226 0.130 0.360 0.134 0.566
Denmark 0.218 0.139 0.306 0.099 0.452
Ireland 0.299 0.186 0.439 0.139 0.617
United Kingdom  0.282 0.172 0.418 0.136 0.593
Greece 0.275 0.179 0.388 0.123 0.540
Spain 0.390 0.245 0.555 0.166 0.687
Portugal 0.369 0.218 0.560 0.170 0.713
East Germany 0.489 0.320 0.655 0.201 0.777
Finland 0.247 0.157 0.358 0.116 0.515
Sweden 0.220 0.134 0.326 0.103 0.464
Austria 0.250 0.153 0.365 0.116 0.525
Cyprus Republic  0.304 0.185 0.444 0.133 0.579
Czech Republic ~ 0.485 0.335 0.629 0.190 0.731
Estonia 0.440 0.314 0.557 0.165 0.690
Hungary 0.465 0.297 0.649 0.202 0.774
Latvia 0.451 0.282 0.628 0.190 0.744
Lithuania 0.404 0.285 0.508 0.145 0.640
Malta 0.405 0.280 0.526 0.150 0.609
Poland 0.382 0.237 0.552 0.163 0.679
Slovakia 0.504 0.339 0.666 0.205 0.791
Slovenia 0.387 0.261 0.508 0.150 0.636
Bulgaria 0.359 0.261 0.451 0.130 0.585
Romania 0.332 0.228 0.430 0.124 0.552
Turkey 0.267 0.169 0.392 0.125 0.548
Croatia 0.373 0.231 0.533 0.158 0.652
Cyprus (TCC)* 0.350 0.235 0.465 0.134 0.542
North Macedonia 0.391 0.252 0.549 0.163 0.682
Montenegro 0.293 0.186 0.426 0.127 0.573
Serbia 0.389 0.245 0.539 0.156 0.641
Albania 0.311 0.194 0.453 0.136 0.626

Notes: It can be shown that the index LWX is identical to the index Reardon2 and that
the index of Abul Naga and Yalcin is identical to the index Reardon4.

The index Reardonl could not be computed because there were many zeros in the data
matrix, and hence the logarithmic function which appears in the formulation of the index
Reardon] could not be used.


https://doi.org/10.1017/9781009358200

https://doi.org/10.1017/9781009358200 Published online by Cambridge University Press

62

Development Economics

Table 10 Correlations between the ordinal inequality indices (above
the diagonal, using the the Paroush approach; below the diagonal using Item

Response Theory)
Abul Naga Apouey Lvetal. Lvetal
& Yalcin (@=0.5) LWX, LWX2 Reardon3
Abul Naga 1.000 0.989 0.984 0.954 0.931
& Yalcin
Apouey 0.985 1.000 0.949 0.908 0.884
(a=0.5)
Lv et al. 0.979 0.932 1.000 0.985 0.970
LWX,
Lv et al. 0.938 0.877 0.979 1.000 0.980
LWX2
Reardon3 0.926 0.865 0.972 0.981 1.000

Table 11 Correlations between indices derived from the Paroush approach
and those derived from Item Response Theory

Lv et al.
Abul Naga Apouey Lvetal. LWX2
& Yalcin (a=05) LWX, (¢=0.8) Reardon3
(Paroush) (Paroush) (Paroush) (Paroush) (Paroush)
Abul Naga 0.901 0.867 0.913 0.899 0.893
& Yalcin
(IRT)
Apouey 0.889 0.872 0.882 0.859 0.852
(a=0.5)
(IRT)
Lvetal. 0.885 0.832 0.922 0.920 0.921
LWX,
(IRT)
Lv et al. 0.844 0.777 0.899 0.929 0.923
LWX2
(e =10.8)
(IRT)
Reardon3 0.838 0.774 0.898 0.919 0.947

(IRT)
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we base our analysis of ordinal inequality on the order of acquisition derived from
the approach of Paroush or from Item Response Theory.

Computing Multidimensional Poverty Indices

In Table 12, based on the approach of Paroush, and Table 13, derived from Item
Response Theory, we computed several multidimensional poverty indices that
can be used when dealing with ordinal variables. The three first indices are those
proposed by Alkire and Foster (2011) that were defined previously, namely the
headcount ratio H, the average deprivation share 4, and the adjusted headcount
ratio My. As mentioned before, Alkire and Foster (2019) generalized their index
and defined an index M. The result obtained when their parameter v is equal to
2 is given in the fifth column of Tables 12 and 13. Finally in the last column of
these two tables we computed the index introduced by Rippin (2010, 2012)
when her parameter y is equal to 1. In Table 12 it appears that multidimensional
poverty is highest in Turkey when using Alkire and Foster’s index M or its
generalization MZ, and in Slovakia when using Rippin’s index. But it is always
lowest in the Netherlands. When applying Item Response Theory, we observe in
Table 13 that multidimensional poverty is again highest in Turkey when using
the index M, or its generalization M7 and in Romania when using Rippin’s
index. But multidimensional poverty is always lowest in the Netherlands.
Table 14 gives the correlations between the various poverty indices, the num-
bers above the diagonal being derived from the Paroush approach and those
below from Item Response Theory. The numbers on the diagonal give the
correlation, for each index, between the Paroush approach and Item Response
Theory.

Finally in Table 15 we computed the achievement index recently proposed by
Apouey et al. (2020). As mentioned previously, when the parameter a is equal to
0.999, this achievement index does not take account of the extent of inequality
between the individual achievements while inequality is also taken account of
when, for example, the parameter « is equal to 0.5. It appears that, whether we
use the Paroush approach or Item Response Theory, the achievement index is
highest in the Netherlands, whether we take inequality into account or not.
When ignoring inequality, the achievement index is highest in the Netherlands
and lowest in Slovakia when a = 0.5 and highest in Albania and lowest in
Turkey when o = 0.999.

In Table 16 we computed the correlations between these indices, and they are
always higher than 0.835.
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Table 12 Multidimensional poverty indices, using the Paroush approach

Generalized
AlKkire &
Foster index

Rippin index
with

Country H A M, M? y=1

France 0.270 0.606 0.163 0.108 0.077
Belgium 0.300 0.551 0.165 0.095 0.058
Netherlands 0.025 0.462 0.012 0.006 0.003
West Germany 0.168 0.629 0.106 0.072 0.053
Italy 0.457 0.599 0.274 0.175 0.119
Luxembourg 0.148 0.615 0.091 0.062 0.047
Denmark 0.301 0.460 0.138 0.067 0.034
Ireland 0.219 0.561 0.123 0.077 0.053
United Kingdom 0.229 0.555 0.127 0.076 0.050
Greece 0.309 0.605 0.187 0.115 0.073
Spain 0.341 0.548 0.187 0.112 0.074
Portugal 0.600 0.607 0.364 0.246 0.182
East Germany 0.417 0.683 0.285 0.208 0.160
Finland 0.179 0.575 0.103 0.065 0.044
Sweden 0.243 0.503 0.122 0.064 0.035
Austria 0.197 0.511 0.101 0.055 0.033
Cyprus Republic 0.432 0.610 0.263 0.163 0.103
Czech Republic 0.444 0.643 0.285 0.196 0.143
Estonia 0.713  0.645 0459 0.313 0.222
Hungary 0.565 0.666 0.376 0.268 0.200
Latvia 0.680 0.686 0.467 0.342 0.264
Lithuania 0.736 0.664 0.489 0.342 0.249
Malta 0.403 0.625 0.252 0.161 0.106
Poland 0.763 0.645 0.492 0.345 0.257
Slovakia 0.705 0.700 0.494 0.367 0.286
Slovenia 0.309 0.552 0.170 0.102 0.066
Bulgaria 0.789 0.636 0.502 0.342 0.247
Romania 0.765 0.668 0.511 0.355 0.255
Turkey 0.866 0.643 0.557 0.369 0.250
Croatia 0.364 0.551 0.200 0.120 0.078
Cyprus (TCC)* 0471 0.486 0.229 0.114 0.059
North Macedonia 0.648 0.624 0.404 0.268 0.186
Montenegro 0.528 0.528 0.279 0.159 0.098
Serbia 0.394 0.606 0.239 0.151 0.098
Albania 0.858 0.641 0.549 0.368 0.258

Note: The indices H, A, and M are those introduced by Alkire and Foster(2011). The
generalized Alkire and Foster index is discussed in Alkire and Foster (2019). The Rippin
approach is discussed in Rippin (2010; 2012).
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Table 13 Multidimensional poverty indices, using Item Response Theory

Generalized Rippin
Alkire & Foster index with
Country H A M, index M {,:2 y=1
France 0.231 0.588 0.136 0.087 0.062
Belgium 0.282 0.543 0.153 0.088 0.054
Netherlands 0.026 0.462 0.012 0.006 0.003
West Germany 0.143 0.621 0.089 0.061 0.046
Italy 0.424 0.641 0.271 0.183 0.129
Luxembourg 0.101 0.705 0.071 0.055 0.046
Denmark 0.296 0.457 0.135 0.065 0.033
Ireland 0.252  0.565 0.142 0.089 0.062
United Kingdom  0.107 0.689 0.074 0.054 0.042
Greece 0.100 0.625 0.063 0.042 0.029
Spain 0.420 0.579 0.243 0.152 0.103
Portugal 0.603 0.588 0.355 0.236 0.175
East Germany 0.435 0.738 0.321 0.246 0.196
Finland 0.137 0.604 0.083 0.054 0.038
Sweden 0.135 0.522 0.070 0.038 0.021
Austria 0.176  0.515 0.091 0.051 0.032
Cyprus Republic ~ 0.167 0.606 0.101 0.064 0.043
Czech Republic 0.483 0.643 0.310 0.213 0.156
Estonia 0.754 0.669 0.505 0.357 0.262
Hungary 0.450 0.627 0.282 0.196 0.148
Latvia 0.602 0.657 0.396 0.287 0.223
Lithuania 0.765 0.673 0.515 0.367 0.272
Malta 0.295 0.573 0.169 0.099 0.059
Poland 0.773 0.598 0.462 0.308 0.226
Slovakia 0.717 0.686 0.492 0.360 0.277
Slovenia 0.302 0.526 0.159 0.091 0.057
Bulgaria 0.840 0.626 0.526 0.353 0.251
Romania 0.809 0.668 0.540 0.376 0.269
Turkey 0.875 0.660 0.577 0.389 0.267
Croatia 0.379 0.552 0.209 0.126 0.082
Cyprus (TCC)* 0.478 0.489 0.234 0.117 0.061
North Macedonia  0.526  0.595 0.313  0.199 0.135
Montenegro 0.528 0.528 0.279 0.159 0.098
Serbia 0.377 0.640 0.242 0.158 0.106
Albania 0.813 0.640 0.520 0.349 0.245

Note: The indices H, A4, and M, are those introduced by Alkire and Foster(2011). The
generalized Alkire and Foster index is discussed in Alkire and Foster (2019). The Rippin
approach is discussed in Rippin (2010, 2012).
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Table 14 Correlations between various multidimensional poverty indices

Generalized Rippin
Alkire & Foster  index with
H A M, index M;(;:z y=1
H 0.959 0.570 0.946 0.929 0.909
A 0.417 0.854 0.498 0.549 0.579
M, 0.954 0.651 0.959 0.952 0.940
Generalized Alkire & 0.936 0.708 0.955 0.960 0.955
Foster index M),
Rippin with y =1 0.914 0.748 0.944 0.959 0.963

Note: The numbers above the diagonal are derived from the Paroush approach; those
below the diagonal are derived from Item Response Theory.

5.6 Concluding Comments

In this section we showed how information on the order of acquisition of
durable goods and assets may be used to draw conclusions concerning the
extent of inequality, poverty, and even welfare, in different countries. To
derive such information, we used results that appeared relatively recently
in the literature focusing on the measurement of inequality, poverty, and
achievement when only ordinal variables are available. This is evidently
the case of data giving the order of acquisition of durable goods and
assets. The empirical illustration we presented, which was also based on
the 2019 Eurobarometer Survey, confirmed the usefulness of these ordinal

indices.

6 On the Order of Curtailment of Expenditures
6.1 Introduction

The last section of this book is devoted not to the order of acquisition of
durable goods that is assumed to give a picture of the extent of wealth
of an individual or household but rather to the order of curtailment of
expenditures which is supposed to describe what happens when individuals
or households start facing financial difficulties. Section 6.2 reviews the
rather scant literature on this topic, while Section 6.3 gives an empirical
illustration based on the 2013 Social Survey in Israel. This is the last
Israeli social survey where quite a large number of questions on the
curtailing of expenditures were available. To derive the order of curtail-
ment of expenditures we adapt the Paroush approach as well as Item
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Table 15 Apouey et al. (2020) achievement index using the Paroush approach and Item Response Theory

Paroush Paroush Item Response Item Response

approach approach Theory with Theory with Per capita GDP at PPP
Country witha = 0.5 witha = 0.999 a=05 a =0.999 in 2019
France 0.969 0.753 0.974 0.769 49,435
Belgium 0.985 0.755 0.985 0.768 54,545
Netherlands 0.998 0.870 0.998 0.874 59,687
West Germany 0.978 0.807 0.978 0.825 not available
Italy 0.959 0.651 0.954 0.657 44,197
Luxembourg 0.972 0.840 0.970 0.866 1,21,293
Denmark 0.991 0.709 0.992 0.712 59,830
Ireland 0.974 0.751 0.971 0.727 88,241
United Kingdom 0.981 0.777 0.978 0.811 48,710
Greece 0.983 0.724 0.990 0.821 31,399
Spain 0.973 0.708 0.966 0.657 42,214
Portugal 0.919 0.557 0.916 0.562 36,471
East Germany 0.923 0.608 0.902 0.561 not available
Finland 0.985 0.763 0.986 0.772 51,324
Sweden 0.992 0.761 0.995 0.796 55,815
Austria 0.989 0.731 0.988 0.757 59,111
Cyprus Republic 0.978 0.642 0.987 0.760 41,254
Czech Republic 0.943 0.624 0.939 0.612 42,576
Estonia 0.930 0.497 0.913 0.450 38,811
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Table 15 (cont.)

Paroush Paroush Item Response Item Response

approach approach Theory with Theory with Per capita GDP at PPP
Country witha = 0.5 witha = 0.999 a=05 a=0.999 in 2019
Hungary 0.924 0.558 0.933 0.636 33,979
Latvia 0.886 0.466 0.890 0.520 32,204
Lithuania 0.918 0.458 0.906 0.428 38,214
Malta 0.974 0.678 0.988 0.748 45,652
Poland 0.896 0.461 0.899 0.495 34,218
Slovakia 0.865 0.459 0.867 0.471 34,178
Slovenia 0.980 0.754 0.981 0.751 40,657
Bulgaria 0.909 0.446 0.909 0.430 24,561
Romania 0.922 0.434 0.918 0.407 32,297
Turkey 0.936 0.426 0.931 0.406 27,875
Croatia 0.976 0.691 0.975 0.688 29,973
Cyprus (TCC)* 0.991 0.698 0.991 0.694 not available
North Macedonia 0.943 0.526 0.955 0.593 17,815
Montenegro 0.974 0.614 0.974 0.614 not available
Serbia 0.976 0.630 0.974 0.631 18,989
Albania 0.905 0.420 0.908 0.437 14,495

Note: When using the Paroush approach, the correlation between the Apouey et al. index and the per capita GDP in 2019 is equal to 0.667 when a = 0.999 and
to 0.457 when a = 0.5. The corresponding correlations when using Item Response Theory are 0.603 and 0.421.


https://doi.org/10.1017/9781009358200

https://doi.org/10.1017/9781009358200 Published online by Cambridge University Press

Hierarchy of Needs and the Measurement of Poverty 69

Table 16 Correlations between the achievement indices of Apouey et al. (2020)

Achievement Index Achievement index
with with
a=05 a=0.999
(Paroush) (Paroush)
Achievement index with 0.982 0.850
a = 0.5 (IRT)
Achievement index with 0.835 0.963

a = 0.999 (IRT)

Note: The number above the diagonal refers to results based on the Paroush approach.
The number below the diagonal refers to those derived from Item Response Theory. The
numbers on the diagonal refer to correlations between results based on the Paroush
approach and those derived from Item Response Theory.

Response Theory to this issue. The section ends with the presentation of
results of a Logit regression, where we examine the determinants of the
extent of the cutback of expenditures.

6.2 A Short Review of the Literature on the Order of Curtailment
of Expenditures

In Section 2 we cited Dupuit (1844), who almost two centuries ago wrote that if
“the income of the individual in question decreases progressively ...” “he is
obliged to gradually eliminate the articles which he considers the least indis-
pensable.” This idea of order of curtailment of expenditures has been examined
in several relatively recent studies. The discovery of this order of curtailment
uses the same algorithm as that implemented when trying to detect the order of
acquisition of durable goods. In other words what is analyzed here is the reverse
situation: one wishes to find out in which order individuals or households curtail
their expenditures when they face a serious decrease in their income or wealth.
In what follows we review a few studies that analyzed the order of curtailment
of expenditures.

Deutsch, Lazar, and Silber (2013) used the 2003 Israeli Social Survey that
provided quite a detailed information on the consumption of various health- and
non-health-related goods and services. The authors, however, warned us to be
careful in drawing conclusion after such an analysis. They stress that depriv-
ation is a latent variable and that they analyzed data from a cross-section. Since
families face different types of hardship, the order of curtailment is likely to
depend on the hardship they cope with. A household with young children and
insufficient income is more likely to curtail certain medical expenses than food,
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while a household with two elderly persons will probably prefer to cut food
rather than prescription medications. These caveats have therefore to be kept in
mind before drawing clear-cut conclusions. The questions of the Social Survey
that the authors considered are the following ones:

- Did the individual forgo dental work in the past twelve months because he/
she could not afford it?

- Did the individual forgo buying prescription drugs in the past twelve months
because he/she could not afford it?

- Did the individual forgo receiving any medical treatment (other than dental
work or prescription drugs) in the past twelve months because he/she could
not afford it?

- Is the reason the individual does not have additional health insurance cover-
age because he/she cannot afford it?

- In the past twelve months, did the individual forgo adequately heating in his/
her dwelling because he/she could not afford it?

- In the past twelve months, did the individual forgo buying clothing or shoes
because he/she could not afford it?

- In the past twelve months, was the electricity or phone service disconnected
because the individual could not afford to pay your bills?

- In the past twelve months, did the individual sometimes not eat because he/
she did not have enough money?

Given the relatively high degree of nonresponse on some of the questions, the
authors made several investigations, analyzing each time a somewhat different
set of expenditures. When they excluded from their analysis the question
relative to a medical treatment other than dental work or prescription drugs
and that relative to an additional health insurance, they concluded that the order
of curtailment of expenditures with the highest proximity index was as follows:
Clothing or Shoes, Dental Work, Heating or Cooling, Food, Prescription Drugs,
and Electricity or Phone interruption. Other orders of curtailment are presented
in the paper by Deutsch, Lazar, and Silber (2013).

In the second stage of their analysis, the authors estimated an ordered logit
regression for each of the order of curtailment considered. As explanatory
variables they included the age of the individual and its square, the gender of
the individual, the household size, the highest diploma received by the individ-
ual, the area of residence, marital status, religion, the income level, the country
of birth of the individual, as well as that of his/her father, and a dummy variable
equal to 1 when young children were present. The results of these regression are
given in the paper of Deutsch, Lazar and Silber (2013).
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The same type of analysis was undertaken by Deutsch et al. (2015). The focus
of their study was on material deprivation in Europe. To derive what they called
the deprivation sequence, the authors used two approaches, the algorithm
suggested by Paroush (1963, 1965, 1973) and Item Response Theory. Our
focus here on the approach of Paroush. The main goal of the authors was to
rank the thirteen material deprivation items proposed by Guio et al. (2012) and
compare this ranking across the European Union (EU). This list of thirteen
items includes first “Adult items,” that is, items collected among individuals
that were adult. This adult deprivation information was then assigned to all
household members if at least half the adults for which the information is
available lacked and could not afford

- to replace worn-out clothes by some new (not second-hand) ones

- two pairs of properly fitting shoes, including a pair of all-weather shoes

- to spend a small amount of money each week on oneself without having to
consult anyone

- to get together with friends/family for a drink/meal at least monthly

- to have regular leisure activities

In addition, there were “Household items,” which were collected at the house-
hold level. This household deprivation information was then assigned to all
household members when, according to the household head, the household
lacked and could not afford

- to replace worn-out furniture (but would like to have new furniture)

- ameal with meat, chicken, fish or vegetarian equivalent every second day
- to face unexpected expenses

- to keep home adequately warm

- one-week annual holiday away from home

- to avoid arrears (mortgage or rent, utility bills or purchase instalments)

- a car/van for private use (but would like to have one)

- acomputer and an Internet connection (but would like to have one)

For the EU as a whole the order of curtailment was as follows: (1) Holidays, (2)
unexpected expenses, (3) furniture, (4) leisure, (5) pocket money, (6)

drink/meal out, (7) clothes, (8) meat/chicken/fish, (9) home warm, (10) car,
(11) arrears, (12) computer/Internet, (13) shoes.

The authors also derived the order of curtailment specific to each country as
well as that concerning the following population subgroups: households with
two adults or more, with and without children, single households, and single
households older or younger than sixty-five. It appears that the rank correlations
between the countries are quite high (in many cases well above 0.5). As far as


https://doi.org/10.1017/9781009358200

https://doi.org/10.1017/9781009358200 Published online by Cambridge University Press

72 Development Economics

within-country variations are concerned, the authors concluded that the
Deprivation Sequence of the country, as a whole, is very similar to that of the
various population subgroups considered.

In another study Deutsch, Silber, and Wan (2017) analyzed data on the
curtailment of expenditures in three South Caucasian States, namely
Azerbaijan, Armenia, and Georgia. Their database was the so-called Caucasus
Barometer, and they analyzed the 2009 and 2013 surveys. They considered
seven components of the households’ expenditures: bread; milk; meat, that is,
poultry, beef, or fish; vegetables; potatoes; electricity; and transportation. The
authors concluded that in both years, there was a high correlation between these
countries in the order of curtailment of consumption expenditures. For
Armenia, for example, in 2009, the order of curtailment was as follows:
electricity, transportation, meat (i.e. beef, poultry, or fish), milk, vegetables,
bread, and potatoes.

6.3 A New lllustration of the Order of Curtailment of Expenditures

Here we use the data from the 2013 Israel Social Survey, which included many
questions on the curtailment of expenditures when the financial situation of
a household deteriorates. This kind of questions does not appear every year in
the social survey. The most recent survey which included these questions was
that of 2013. Here is the list of questions we included in our analysis:

1 In the last twelve months, have you given up food, due to financial
difficulties?

2 In the last twelve months, have you given up a hot meal at least once every
two days, due to financial difficulties?

3 In the last twelve months, have you given up on inviting family members
or friends over for a meal, because of financial difficulties?

4 In the last twelve months, have you given up buying clothes or shoes
because of financial difficulties?

5 Inthe past twelve months, have you given up unexpected expenses such as
a gift for a family event or car repair, because of financial difficulties?

6 In the last twelve months, have you given up a hobby or leisure activity,
due to financial difficulties?

7 In the last twelve months, have you given up on heating or cooling your
home adequately, due to financial difficulties?

8 In the last twelve months, have you given up on repairing defects in your
apartment such as dampness in the apartment, a leaking roof, because
of financial difficulties?
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9 In the last twelve months, have you given up on replacing worn or broken

furniture in your home, due to financial difficulties?

10 In the last twelve months, have you given up on replacing broken elec-
tronics or electrical appliances, because of financial difficulties?

11 Inthe last twelve months, have you given up on dental care, due to financial
difficulties?

12 In the last twelve months, have you given up medical treatment, due to
financial difficulties?

13 Inthe last twelve months, have you given up prescription drugs because of
financial difficulties?

In Table 17 we present the order of curtailment obtained using first the Paroush
approach, then Item Response Theory. The first line of the table refers to the
thirteen questions that have just been mentioned, while the second line gives the
rank of each type of curtailment. The rankings derived from the two approaches
are very similar. In fact the coefficient of rank correlation between these two
rankings is equal to 0.98.

A close look at the orders of curtailing derived with the two approaches
shows that in both cases the two first expenditures that are curtailed are
“buying clothes or shoes” and then “giving up a hobby or a leisure activity.”
In both approaches the next five types of expenditures curtailed are unex-
pected expenses such as a gift for a family event or car repair, heating or
cooling your home adequately, replacing worn or broken furniture, replacing
broken electronics or electrical appliances, and dental care. The ordering of
these five types of expenditures is slightly different when using the Paroush
approach and Item Response Theory. Finally note that the last four types of
expenditures that are curtailed are food, a hot meal at least once every two
days, medical treatment, and prescription drugs. The Paroush approach gives
medical treatment as last expenditure to be cut, while Item Response Theory
gives prescription drugs.

In Table 18 we present the distribution of the number of curtailed expend-
itures obtained in the most common path of curtailment which was derived
when using respectively the Paroush approach and Item Response Theory. One
line gives the relative frequencies of the number of expenditures curtailed, the
other the cumulative frequencies. The coefficient of correlation between the
relative frequencies obtained respectively with the Paroush approach and Item
Response Theory turns out to be equal to 0.999.

Note that both approaches show that 65 percent of the households do not
curtail any expenditure. This could be interpreted as indicating that 35 percent
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Table 17 Order of curtailing expenditures and Reproducibility Index

The Paroush approach
Expenditure curtailed (code)
Rank of expenditure curtailed
Item Response Theory
Expenditure curtailed (code)
Rank of expenditure curtailed

[

—_

12
13

12
12

13
12

13
13

Reproducibility Index
0.9083

Number of observations
2416
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Table 18 Distribution of the number of curtailed expenditures in the most common path

The Paroush approach

Number of expenditures curtailed
Relative frequency

Cumulative relative frequency
Item Response Theory

Number of expenditures curtailed
Relative frequency

Cumulative relative frequency

0
65.3
65.3

0
67.8
67.4

1
2.8
68.1

1
2.9
70.3

2
1.5
69.6

1.6
71.9

3
2.6
72.2

3
1.0
72.9

4
0.4
72.7

0.5
73.4

5
0.3
73.0

0.3
73.7

6
1.4
74.4

0.3
74.0

7
1.1
75.5

1.1
75.2

8
1.5
77.1

1.9
77.1

9
3.6
80.7

3.7
80.8

10
1.8
82.4

10
1.8
82.6

11
6.7
89.1

11
6.9
89.5

32
92.2

2.5
92.0

13
7.8
100

13
8.0
100
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of the households are poor in some sense; that is, these are households that cut at
least one type of expenditures. One could, however, define a different “poverty
line” and decide, for example, that to be considered as poor, one should curtail
more than half the number of types of expenditures. In such a case that would
imply that at least seven types of expenditures have been curtailed and then both
approaches show that around 23 percent of the households would be considered
as poor.

In the next stage of our analysis, we computed a measure of the extent of the
inequality in the distribution of the number of expenditures curtailed. Here we
need to apply inequality indices that have been introduced in recent years for the
case where only ordinal variables are available.

As an illustration (see Table 19), we computed one of the indices introduced
by Reardon”” (2009), the one which is a combination of equations (15) and (17)
in Section 5 and which is hence defined as

1

K—1
IrearDON = X 2k 4P (1 — Py) (32)

where K refers to the number of types of expenditures considered and P, to the
cumulative frequency of the number of expenditures curtailed.”® This Irgirpon
index varies between 0 and 1, being equal to 0 when all the individuals curtail
the same number of expenditures, and to 1 when half the households do not
curtail any expenditure and half of them curtail the maximum number (thirteen
here) of expenditures. It turns out that the Reardon index in our empirical
illustration is equal to 0.70 when adopting the Paroush approach and to 0.69
when using Item Response Theory.

We then computed the same poverty indices as those described in Section 5,
namely the measures H, A4 ,and M introduced by Alkire and Foster (2011), the
generalization M7 of the index M, that was derived by Alkire and Foster (2019),
and the Rippin (2010, 2012) index. For the indices of Alkire and Foster we used
three different thresholds: 3, 5, and 8. In other words we assumed that to be
considered as poor, one needed to curtail 3, 5, or 8 types of expenditures. The
results are given in Table 20. We may observe that here also the results are
almost the same whether we adopt the approach of Paroush or use Item
Response Theory.

Finally, we computed the achievement index introduced by Apouey et al.
(2020), which was defined in equations (29) and (30) in Section 5.4. The results

25 The Reardon index was originally proposed to measure ordinal segregation, but it can evidently
be applied to any study involving ordinal variables.

26 Note that in computing Py , it does not matter whether the expenditures are ordered by increasing
or decreasing number of expenditures curtailed.
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Table 19 Ordinal inequality indices

71

The Paroush Item Response
Ordinal inequality index approach Theory
Apouey (2007) index with = 0.2  0.126 0.120
Apouey (2007) index with = 0.5  0.282 0.271
Apouey (2007) index with = 0.8 0.405 0.393
Abul Naga and Yalcin index 0.473 0.460
Reardon first index 0.764 0.756
Reardon second index 0.700 0.689
Reardon third index 0.828 0.822
Reardon fourth index 0.473 0.460
Lvetal. (2015) Iy index 0.700 0.689
Lvetal. (2015) Iy, index with ~ 0.114 0.120

a=0.2

Table 20 Multidimensional poverty indices, using the approach

of Paroush
Using the Paroush Using Item
Poverty index approach Response Theory
H (threshold = &) 0.245 0.248
A (threshold = 8) 0.138 0.143
M (threshold =8)  0.034 0.036
M3 (threshold =8)  0.008 0.009
Rippin index 0.002 0.003
(threshold = 8)
H (threshold = 5) 0.273 0.266
A (threshold = 5) 0.177 0.168
My (threshold =5)  0.048 0.045
M3 (threshold=5)  0.016 0.014
Rippin index 0.006 0.005
(threshold = 5)
H (threshold = 3) 0.304 0.281
A (threshold = 3) 0.236 0.198
M, (threshold=3)  0.072 0.056
Mg (threshold =3)  0.034 0.022
Rippin index 0.020 0.011

(threshold = 3)
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Table 21 Achievement indices

Apouey, Silber, and Xu The Paroush Item Response
achievement index approach Theory

with parameter a = 0.2 0.913 0.912

with parameter o = 0.5 0.885 0.885

with parameter a = 0.999 0.764 0.770

of this investigation are reported in Table 21. for three different values of the
parameter. Note that here again the results based on the order of curtailment
derived from the Paroush approach are almost identical to those obtained when
using Item Response Theory.

In the last stage of our analysis we estimated ordered logit regressions where
the dependent variable was the probability of curtailing 0, 1, ..., K types of
expenditures while the explanatory variables were respectively the gender of
the head of the household, his/her age, whether he/she was born (in Israel, in
Europe or America or elsewhere), his/her marital status (married, single or other
marital status), whether he/she was in good health, whether he/she was Jewish,
his/her educational level, whether he/she was working full time and the per
capita income of the household. Table 22 presents the results obtained while
deriving the order of curtailment of expenditures either from the Paroush
approach or when using Item Response Theory.

Ceteris paribus, older heads of household curtail less expenditures, this being
also true for heads of household born in Europe or America, although the
coefficient of this variable is less significant when using Item Response
Theory. We also observe that married and single heads of household curtail
less expenditures than divorced or widow(er)s, but this result is significant only
when adopting the Paroush approach. Heads of households that are in good
health, Jewish, and more educated are also less likely to curtail expenditures,
this being true whatever the approach used. Finally, as expected, the higher the
per capita income of the household, the lower, ceteris paribus, the number of
expenditures that will be curtailed.

6.4 Concluding Comments

In this section we have shown that the same techniques that allow one to derive
the order of acquisition of durable goods and assets, namely the Paroush
approach and Item Response Theory, may be also applied to obtain information
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Table 22 Regression results using the results derived from the approach
of Paroush and Item Response Theory

Standard Coefficient Standard

Coefficient error (Item error (Item
Explanatory (Paroush (Paroush Response response
variables approach) approach) Theory) Theory)
Male —0.053 0.183 —0.168 0.192
Age —0.044 0.0077 —0.044 0.008
Born in Israel —0.205 0.392 —0.281 0.426
Born in Europe or  —0.971 0.416 —0.702 0.438
America

Married —0.692 0.256 -0.217 0.283
Single —1.163 0.354 —0.652 0.381
Good health —1.024 0.220 —1.029 0.235
Jew —0.785 0.250 —0.669 0.249
Education —-0.139 0.038 —0.128 0.039
Working full time 0.214 0.210 0.295 0.225
Per capita income ~ —0.00040 0.00004 —0.00047 0.00004

Note: Number of observations: 760; Pseudo R-squared for the approach of Paroush:
0.248;
Pseudo R-squared for Item Response Theory: 0.261

on the order of curtailment of expenditures, when an individual or a household
starts having financial difficulties. Using the 2013 Isracli Social Survey we
found that the order of cutback of expenditures obtained when using the
approach of Paroush was very similar to that derived from the application of
Item Response Theory. When looking at the determinants of the extent of such
cutbacks, we found that age, the place of birth, the marital status, the health, the
ethnicity, the level of education, and evidently per capita income had
a significant impact on the extent of the curtailment of expenditures.

7 Concluding Comments

For the past twenty years there has been an increasing use of asset indices to
measure standards of living, inequality, and poverty, given that in many devel-
oping countries reliable data on income or expenditures are not available or not
reliable. As stressed by Filmer ad Scott (2012), asset indices are often derived
from information on the ownership of goods that tend to be public goods at the
household level. On the other hand, especially in developing countries, food is
likely to be the main item of consumption expenditures, and food is evidently
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a private good. In such a case asset indices and per capita consumption cannot
be expected to show similar results. It is therefore important to be aware of such
a caveat. When making international comparisons of standards of living, the use
of purchasing power parity data to determine consumption and income levels
and to estimate poverty raises additional issues that were discussed, for
example, in Booth (2019), Deaton (2010) and Lustig and Silber (2016).
Measuring living standards via data on asset ownership is evidently not without
difficulties either, as stressed by Ngo (2018).

Though focusing also on an asset approach to measuring standards of living,
this element, following previous work by Paroush (1963) and subsequently by
other authors, went one step further and recommended to look at the order of
acquisition of assets and durable goods. The idea was that discovering such an
order and finding out where individuals (households) are located on such a path
allowed one to draw conclusions concerning the standard of living of the
different individuals (households).

Such a focus on the order of acquisition of assets and durable goods is in line
with a long and quite old tradition in economics that stressed the notion of
hierarchical choice. Section 2 reviewed this tradition and gave a short survey of
the contributions of the economists that believed in such a hierarchical choice.
Particular attention was given to the writings of the French economist René
Roy, who is well-known because of the famous “Roy’s identity,” but who also
wrote several important papers on the notion of hierarchical choice.

Section 3 offered first a description of what was labeled the Paroush approach
to the derivation of the order of acquisition of durable goods. This section then
focused on an alternative way of deriving such an order, one that applied to this
issue Item Response Theory, a well-known technique, hitherto mainly used in
the field of psychometrics.

Section4 first reviewed previous empirical studies using either the Paroush
approach or Item Response Theory. It then presented an empirical illustration
based on data from the 2019 Eurobarometer Survey. This survey covered thirty-
five countries and this empirical illustration included twelve goods and services.
It turned out that the orders of acquisitions derived from the Paroush approach
and from Item Response Theory were very similar so that it probably does not
matter which technique one selects.

The goal of Section 5 was to use this information on the order of acquisition
of durable goods to draw conclusions concerning the extent of inequality,
poverty, and welfare in the various countries examined. Given that both the
Paroush approach and Item Response Theory focus on ordinal variables, this
section started by summarizing studies that explained how inequality, poverty,
and welfare could be estimated when working with ordinal variables. The
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section then presented an empirical illustration, based again on the 2019
Eurobarometer Survey, and derived estimations of the extent of inequality,
poverty, and welfare (achievement) in different European countries, using
both the Paroush approach and Item Response Theory. It also computed correl-
ation coefficients between the various ordinal inequality indices computed, as
well as between the different multidimensional poverty indices that were used.

Section 6 finally took a different perspective to the estimation of the extent of
poverty and inequality. The idea was to use data on the curtailment of expend-
itures that takes place when individuals (households) face financial difficulties.
Such data were available in one of the Israeli Social Surveys, the one which was
conducted in Israel in 2013, and included information on the curtailment of
thirteen types of expenditures by the individuals (households). Here also we
applied the Paroush approach as well as Item Response Theory to find out in
which order expenditures were cut back. These orders were then used to
compute, as in Section 5, multidimensional poverty indices, measures of
inequality, and welfare.

It seems therefore that the notion of an order of curtailment of expenditures is
as relevant as that of an order of acquisition of durable goods. This book tried to
show that both concepts are indeed very useful, to measure not only standards of
living but also inequality, poverty, and welfare.
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