
[ 183 ]

JEL Classifications: D01, D11, D30

Key Words: Expenditure Distribution, Kappa Criterion, Beta I, Beta 
II, Gini Coefficient.

AbstRAct

Economists, beginning with Pareto (1897), have utilized income 
distribution as a measurement of  welfare. Recently, researchers have 
turned their attention to the distribution of  expenditures. This study 
adds to this growing literature by providing an a priori selection 
criterion for consumer expenditure share distributions before 
computing the Gini coefficient. It uses Mexican household data prior 
and after the North American Free Trade Agreement and the Peso 
Crisis of  The mid-nineties to show changes in consumer behavior.

Resumen

Los economistas, comenzando con Pareto (1897), han utilizado la 
distribución de ingresos como medida del bienestar. Recientemente, 
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los investigadores han puesto su atención en la distribución de gastos. 
Este estudio se agrega a esta creciente literatura al proporcionar 
un criterio a priori para la selección de la distribución que más 
apropiadamente explica el gasto del consumidor antes de que se 
compute el coeficiente de Gini. Utiliza datos de los hogares mexicanos 
antes y después del Tratado de Libre Comercio de América del Norte 
y la crisis del Peso a mediados de los noventa para demostrar cambios 
en el comportamiento del consumidor. 

Economists, beginning with Pareto (1897), have utilized income 
distribution as a measurement of  welfare. Recently, researchers 
have turned their attention to the distribution of  expenditures. The 
arguments for analyzing expenditure distributions ranges from 
understating the impact of  taxes on consumption (Garner, 1993) to 
the “estimates of  income inequality are not particularly informative 
summary of  statistics of  the distribution of  well-being” (Slesnick, 
p.678, 1994). In the study of  income distributions there is a long 
standing debate on whether to use an inequality measure that is based 
on a particular distribution or one that is distribution-free (Silber, 
1999). At present, those studying expenditure distributions have 
primarily taken the approach that the inequality measure should be 
a distribution-free measurement (Attanasio et al. (2004), Del Rio and 
Ruiz-Castillo (2001), Garner (1993), Wang (1995), Yitzhaki (1994), ), 
with Basmann et al. (1984) and Scott and Rope (1993) being some 
notable exceptions. Ryu and Slottje (1999), in advocating the use of  
parametric distributions, point to several benefits of  estimating the 
Lorenz curve in this manner. These benefits include the ability to 
summarize thousands of  observation points with a few parameters, 
the ability to estimate the density function at any point, an enhanced 
ability to construct inequality measures, and the ability to formulate 
possible “laws” that would otherwise not be possible to detect. The 
purpose here is to show that the use of  a parametric distribution 
to analyze expenditure behavior may provide evidence of  some 
plausible structural changes in the consumer behavior. Scott and 
Rope (1993) indicate that choosing a density function “may be helpful 
in identifying patterns in expenditure distributions” (p. 6). Their basic 
argument is that perhaps there may be similar behavior for certain 
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expenditures even across demographic groups. In this paper I add 
to this argument by showing that the Gini coefficient along with the 
stability of  the underlying distribution being used provides important 
information concerning changes in consumer behavior. I focus my 
attention not on the distribution of  actual expenditures but on the 
distribution of  expenditure shares. Previous research has only looked 
at the distribution on actual expenditures and the method used 
here is clearly valid for such approach. Such analysis would provide 
information on the appropriate parametric functional form for 
expenditure inequality and it is left to a further study. The purpose of  
using the shares is that the information obtained would more likely 
provide evidence of  expenditure habits rather than emphasizing the 
expenditure abilities of  the consumer. I use the consumer expenditure 
surveys in Mexico1 to review the expenditure share distribution on 24 
categories of  urban and rural consumers during a period that includes 
the signing of  the North American Free Trade Agreement (NAFTA). 
In the next section I present a technique for establishing an ex-ante 
expenditure technique to determine the “appropriate” functional 
distribution for either the actual expenditure or the expenditure shares 
as well as two Gini coefficients that are used here. In the third section 
I present the results for the Mexican consumer. In the final section I 
present some concluding remarks.

ex-Ante expendItuRe dIstRIbutIon AnAlysIs 
And the betA I And the betA II gInI coeffIcIent

Many of  the frequently used income distribution belong to a group 
known as the Pearson family of  distributions that have the common 
property that their density functions, p’s, are the solutions to the 
following differential equation (Kendall and Stuart, 1977):

   1      dp (x)           a + z
--------------  ------------------ = ---------------------------------------                                                                                      (1)
 p (x)     dx        c0 + c1x + c2x 2

1 I use data from de Mexican Consumer Survey conducted by INEGI known as 
ENIGH.
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Among them there is Beta I (Thurow, 1970), Beta II (Basemann et 
al., 1984), Gamma (Salem and Mount, 1974), Logistic (Johnson 
and Kotz, 1970), Log-normal (Aitchison and Brown, 1957), Pareto 
(Pareto, 1897), and the Weibull (Johnson and Kotz, 1970) to name 
a few. Elderton (1969) developed an ex ante test to select among 
the Peasron family of  distributions, known as the κ criterion, that 
is a transformation to a real line based on whether the roots of  
the underlying quadratic function have equal or opposite signs or 
whether they are complex.2 Simply put, the κ criterion checks to see 
if  the hypothetical variance, skewness and kurtosis of  a given Pearson 
family distribution intersect with the empirical measurements of  the 
data under consideration. Consequently, the first raw moments (m′i) 
and the first three moments about the mean (mi) must be computed 
for every expenditure category as presented in equations (2a-c)

m2 = m′2 - (m′1)
2,                                                                             (2.a)

m3 = m′3 - 3m′1m′2 + 2 (m′1)
3, and                                                   (2.b)

m4 = m′4 - 4m′1m′3 + 6 (m′1)
2 m′2 - 3(m′1)

4.                                      (2.c)

Following Elderton (1969, p. 45) we can define the κ criterion as

                     b1 (b2 + 3)2

k = --------------------------------------------------------,                                                                                 (3.a)
        4(4b2 - 3b1) (2b2 - 3b1 - 6)     
where
           m2

3b1 = -----------  and                                                                (3.b)
            m

3

          m2
4b2 = -----------  .                                                                (3.c)

          m
2
2

2 Details of  the Kappa Criterion can be found in Elderton (1969) and its use in 
income distribution selection can be found in Basnmann, Hayes and Slottje (1994) or Jewell, 
McPherson, and Molina (2004). The Kappa criterion is also used to establish the appropriate 
distribution of  the behavior of  international stock returns (Erruza et al., 1996).
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The κ criterion establishes 4 grand regions. The first (I) is the negative 
region κ < 0. The next region (II) is zero (κ = 0), followed by the 
region (III) between zero and one (0 < κ <1). Finally the fourth 
region (IV) is above one (κ > 1). Hirschberg and Slottje (1996) and 
Hirschberg et al. (1989) show that the Beta I distribution is found 
in region I, the Double Exponential, the Gumble, the Logistic, and 
the Student’s t belong in region II. Chi-Square is the only distribution 
exclusively in region III. The Beta II is the only distribution to be 
exclusively in region IV. Several distributions can be found in regions 
III and IV: Lognormal, the Pareto, and the Weibull. The Gamma 
distribution can occur in all regions so for it the κ criterion is not a 
useful a priori test. It is worth nothing that the Beta I distribution has 
the characteristic of  being the one distribution in region I and that, 
with the exception of  the gamma distribution, does not intersect with 
any of  the other distributions. 

The purpose of  choosing the appropriate distribution, as Scott 
and Rope (1993) pointed out, is to fined whether the pattern of  
expenditure behavior has changed. Combining this information with 
the Gini coefficient it provides information about the homogeneity 
of  the rural and urban consumers that the Gini coefficient alone 
could not. For instance, if  the Gini coefficient differences remain 
the same for the rural and urban consumers but the underlying 
distribution is altered between the two geographical regions that will 
indicate that the dispersion has not changed but that the underlying 
pattern of  the distribution has. Similarly, should the Gini coefficient 
change but the underlying distribution does not that would imply 
that while the dispersion has changed the underlying expenditure 
pattern has not been altered. Recalling that I am only using the 
expenditure shares these differences are significant. In the case where 
the dispersion does not change but the underlying distribution does, 
implies that the percentage that consumers are spending on the good 
on average has not changed but within the group (e.g. rural or urban) 
the variance, skewness and kurtosis have been altered considerably. 
Similarly, the Gini coefficient not changing much but a change in the 
underlying distribution implies a change in the variance, skewness 
and kurtosis. 
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In the next section is clear that only two regions of  the κ criterion 
apply for the expenditure shares of  the urban and rural Mexican 
consumer. These two regions are the first one (I) (i.e. the negative 
region κ < 0) and the fourth one (IV) (i.e. κ > 1). Two very common 
distributions are included in these regions: The Beta I and the Beta II 
distributions. Hence, I provide below the Gini coefficient for each of  
these two distributions. 

The Beta I distribution use here is from Thurow (1970)):
                      

1           YF (u; p,q)	=	----------------------------		∫	u	p - 1 (1 - u)q - 1 du
                   B(p,q)u = 0

The Gini coefficient for this distribution can be found in Jewell, 
McPherson and Molina (2004):

                 G(p + q)G( p +        1   2  ) G(q +        1   2  )GBeta I = -------------------------------------------------------------------
             G (p + 1)G(q) G(        1   2  )G(p + q +         1   2  )

The Beta II distribution used here can be found in Molina and Cobb 
(1992)3:

                                                               1              a - 1                          1                uF (u; a,b) = ----------------------  ∫	 -------------------- du

                     

B(a,b)u = 0 (u+1)  b + a

Molina and Cobb (1992) show that Gini Coefficient for this 
distribution is:

                 G(a + b)G( a +        1   2  ) G(b +        1   2  )                 2 aGBeta I = ----------------------------------------------------------------------------- ( 1 +   2 b -1
  )

             G(        1   2  )G(a + 1)G(b)G(        1   2  )G(a + b +         1   2  )

3 Note that in Molina and Cobb(1992) this distribution has a K, making it a three 
parameter distribution. Here only two parameters are used and so this distribution does 
not have a K. More importantly, the Gini coefficient is unaltered.
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Results

There is clear evidence that income distribution has deteriorated in 
Mexico after the implementation of  NAFTA (Attanasio and Szekely, 
1998, Bouillion et al., 2003, and Molina and Peach, 2005). McKenzie 
(2006) has shown that the Mexican consumer reduced their 
consumption on durables and nonessential goods after the 1995 peso 
crisis. The question to be addressed here is whether the period that 
includes the implementation of  NAFTA as well the Peso Crisis has 
had a long term impact on the behavior of  consumers as observed by 
the distribution of  expenditures shares. The data used here is similar 
to the US consumer expenditure survey. The surveys are conducted 
by INEGI (Instituto Nacional de Estadística, Geografia e Informática 
1992–20024). The title of  the surveys is “Encuesta Nacional de 
Ingresos y Gastos de los Hogares” (ENIGH), or the National 
Survey of  Income and Expenditures of  Households. It has been 
conducted every two year starting in 1992 (prior to this date it had 
been produced sporadically, see Molina and Peach, 2005). It includes 
on average about 10,000 households and includes household income 
and expenditure data as well as estimates of  many other variables 
including educational attainment and employment characteristics of  
the population.5 The two demographic groups analyzed are the urban 
and the rural consumer. The 24 commodities used are: 1) food and 
beverages consumed at home, 2) food and beverages consumed 
outside of  home, 3) tobacco, 4) public transit, 5) household 
cleaning items, 6) personal hygiene, 7) education, 8) recreation, 9) 
communications, 10) use and maintenance of  private transportation, 
11) mortgage, 12) rent, 13) alcoholic drinks, 14) conservation fees, 
15) gas and electricity, 16) clothing and shoes, 17) household items, 
18) medical expenses, 19) household appliances, 20) furniture, 21) 
home repair, 22) electronic appliances, 23) inter-city public transit, 24) 
private transportation. 

4 The Survey for 2004 was available at the time of  the writing of  this document, 
however, certain changes in the sampling and new variable construction made it difficult 
to construct consistent data set. 

5 see Peach and Molina (2002) for more details on this data.
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Table 1 presents, for both rural and urban consumers, the region 
of  the κ criterion for each of  the 24 expenditure share categories for 
each survey between 1992 and 2002. In reviewing Table 1, it is clear 
that all commodities fall in one of  two of  the regions described above. 
That is the first one (I) (i.e. the negative region κ < 0) and the fourth 
one (IV) (i.e. κ > 1). Consequently, the two Beta distributions (I and 
II) are applicable here. The fact that only two of  the four regions are 
the only ones found is in itself  a very interesting result. For instance, 
this could imply that neither regions (II) or (III) are useful for finding 
appropriate distribution functions for expenditure shares. In addition, 
with the exception of  the gamma distribution, there is no overleaping 
distribution in these two regions. Consequently, this implies the 
Mexican consumer patterns are very distinct between the different 
commodities and levels of  integration. Below we will analyze the 
significant of  this finding.6

The results from Table 1 are also interesting in that it shows 
that for commodities such as food (whether at home or away), use 
of  maintenance of  private transportation, rent, medical expenses, 
home repair, and private transportation the Beta I distribution is 
always the preferred no matter what year it was or whether it was a 
rural or urban setting. Hence, the Mexican consumer has a very stable 
distribution for this type of  goods no matter location or level of  
economic integration. It is interesting that for these basic consumer 
goods there is such stability. On the other hand, only personal hygiene 
and mortgage payment was better estimated using a Beta II regardless 
of  year or setting. This result is also intriguing since while these are 
generally considered basic goods they clearly are different based on 
income and taste. Finally, it is interesting in all the other commodities 
neither one of  the two regions was consistently the best underlying 
distribution, yet when comparing with the data in Table 2, the Gini 
coefficients do not change considerably regardless of  the appropriate 
underlying distribution. Recalling the discussion in the previous 

6 Unfortunately, many more estimations with different years and other consumers 
must be done before such generalization can be done for consumers other than the 
Mexican consumer.
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section, this implies that while the underlying variance, skewness, and 
kurtosis has changed the dispersion itself  as measured by the Gini 
coefficient does not. This is a fascinating result in that it implies that 
while the consumers remain with similar inequalities, the location of  
the mode has changed. In other words, where most of  the consumers 
are found has changed yet their dispersion has not.7

The data presented in Table 2 are the Gini coefficients for the 24 
expenditure shares. The Gini coefficients in bold are the ones obtain 
from the Beta II distribution, while the others are for the Beta I. The 
first observation of  Table 2, is that in most cases the consumers in the 
urban region are more homogenous in terms of  their expenditure shares 
than the consumers in rural areas. This is an interesting since what these 
means is that consumers in rural areas have a greater dispersion in their 
expenditure shares than in their counterparts in the urban area. The 
amount of  expenditure in food at home is among the most homogenous 
of  all commodities. Other expenditure categories where consumers have 
similar amount spend on them are: household cleaning supplies, gas and 
electricity, clothing and shoes, and household items. Commodities where 
the share amount spend by the household differ considerably are all the 
others (food and beverages consumed outside of  home, tobacco, public 
transit, personal hygiene, education, recreation, communications, use and 
maintenance of  private transportation, mortgage, rent, alcoholic drinks, 
conservation fees, medical expenses, household appliances, furniture, 
home repair, electronic appliances, inter-city public transit, and private 
transportation).

Looking at changes between the first year presented here (1992) 
and ten years later (2002) several observations are worth noting. 
For a few commodities the Urban consumer expenditure shares 
dispersion has been consistently been decreasing in the period after 
the implementation of  NAFTA. These commodities are food away 
from home, use and maintenance of  private vehicles, and electronic 
appliances. This is an interesting finding since the implementation 
of  NAFTA was supposed to increase access to global markets and 

7 This is an intriguing result that most be analyzed but remains out of  the scope of  
present work and is left for future research
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all of  these three are the types of  goods that generally increase with 
increased economic integration. It is also interesting to note that 
the dispersion of  expenditure shares has consistently decreased for 
communication devises even before the NAFTA period for the 
urban consumer and with one exception for the rural consumer. 
Interestingly, the dispersion of  expenditure shares for hygiene 
products has increased for urban consumers. Finally, it is worth 
noting that in almost all cases the dispersion of  expenditure shares 
among urban consumers is less than for the rural consumer with a 
logical notable exception: inter-city public transit.

concludIng RemARks

I have presented here a method that can be used to provide an ex ante 
analysis to select the distribution that best fits the expenditure share 
of  different commodities. I find that for the Mexican Consumer, 
only two of  four regions are applicable. More interestingly, these 
are regions that, other than the gamma distribution, do not have 
overlapping distributions. These two regions imply that both the 
Beta I and the Beta II distribution are appropriate distributions to 
represent the expenditure shares. This result supports the hypothesis 
suggested by Scott and Rope (1993) who suspected that certain 
commodities could be explained best by one distribution regardless 
of  the type of  consumers. Our result here not only supports their 
hypothesis, it adds the fact that level of  economic integration 
also does not impact the underlying distribution for several basic 
commodities. In addition, the urban consumer appears to be spending 
their expenditure shares more evenly than the rural consumers and 
in some instances the dispersion has been steadily decreasing the ten 
years period studied here. This result would lead one to conclude that 
the rural areas are seeing a large disparity in expenditure distributions. 
This result suggests that perhaps some external factor is increasing 
the dispersion of  expenditures in the rural area. Future research could 
perhaps focus on whether the remittances have had a greater impact 
in the living standards in the rural area. 
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