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Abstract 
Accurate determination of the distribution of income from data collected in households 
through sample surveys is difficult due to limitations presented by this data source. 
Among them are the under-declaration of income throughout the entire sample; as well as 
the lack of representatives, in it, of the small very high-income household population 
group. The simultaneous use of this source with others, such as fiscal records or 
household income national accounts aggregates, contributes to reducing, albeit partially, 
its limitations. Similarly, limitations of supplemental sources will also see their 
importance reduced. In this note, we seek to extend results, which simultaneously use 
several data sources to improve the estimation of income distributions, to include the 
years 2010, 2012, 2014 and 2016, both for Mexico and for the Mexican states. The above 
will allow us to establish new comparisons with sample results to confirm or rectify the 
behaviour of various trends during the period. In the same way, we will carry out 
comparisons for the states over time, and between them. We will show that the 
adjustments made give rise to an increasing trend in the Gini at the national level, which 
contrasts with the decrease in the value of the same indicator for Mexico’s income and 
expenditure survey (ENIGH). In other words, our results indicate that inequality 
increased during the period. Despite this, inequality within states does not seem to have 
undergone a significant evolution. This seems to suggest that what has driven the growth 
of inequality in the country is an increase in inequality between states. 
 
Key Words: Maximum Constrained Pseudo-Likelihood (MCPL), Generalized 
Gamma, Generalized Beta, Gini Coefficient, Household Income Survey. 
 
 

1. Introduction 
 
The Mexican sources of statistical information on household income are diverse. All of 
them show advantages and disadvantages in terms of estimating income distributions1. 
Undoubtedly, the best known are population and housing censuses, which are carried out 
with different frequencies, using different methodologies, by almost every country on the 

 
1 The interested reader may extend this information in UNECE (2011). 
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planet. Its universal coverage, when it is the case, results in a high cost of collection and, 
consequently, an interval of several years between one survey and the next. The universal 
coverage of surveys through population and housing censuses often leads to the belief 
that the information collected during these exercises is more accurate. However, this may 
or not be true depending on the topic or the variable in question. In the case of the income 
variable, there are limitations that have led the UN Statistics Division to exclude it from 
the group of important census variables to be collected (see Table 3, DESA (2017)). First, 
it is not entirely clear that the person providing the information precisely knows the 
income of each of the residents in the home that they receive, or their sources. It is also 
not clear if the declaration refers to gross or net income, since it is not easy for the 
respondent to know deductions experienced for income from work, whether they are tax, 
social security or of some other nature. The foregoing is aggravated when, under 
circumstances of high insecurity, the declaration of income is inaccurate or outright 
omitted. 
The collection of information that is carried out through non-specialized surveys in the 
measurement of household income faces limitations like those of the census. An 
exception to the above is represented by the case of those for which one of the main 
topics is the study of household income. They generally seek that each of the recipients 
provide information on their own income. Additionally, each of them provides 
information on income received from different sources; among which are those from a 
job, whether dependent on third parties or not, government or relatives transfers, as well 
as support and loans from family members or friends, to mention some of them.  
In other words, a greater thematic breakdown is contemplated at the expense of a smaller 
geographic one. In addition to this drawback, other limitations of this approach refer to 
the representativeness of the sample, an important question in the production of all 
official statistics. In general, it is difficult for the tiny fraction of the population whose 
income is extraordinarily high to be represented in a random sample. Given its small size, 
the error made when considering that the sample does represent the population may be 
considered negligible, but when the extraordinary size of their incomes is considered 
large biases become likely. Likewise, as in the census case, it is not clear whether the 
declaration refers to gross or net income. The foregoing is aggravated when the amount 
of income is undeclared or omitted. 
A source that could represent universal coverage in relation to income is constituted by 
tax records. In theory, each of the recipients would periodically report, at least once a 
year, to the tax authority both the amount of their income and the tax contributions made 
in any given period. In addition to the declaration of the total income received, tax returns 
generally allow reference to each of the sources that make up said income. However, 
administrative records are often created with the intention of meeting specific needs, 
without considering alternative statistical uses that could be given to the information 
contained in them; tax records are no exception. In general, they do not comply with 
universal coverage for various reasons, among which are the informal employment 
situation in which a more or less important fraction of the economically active population 
works; also, not all formal workers are required to file an annual income statement. 
Therefore, the registry that collects the annual tax returns of natural persons only refers to 
that part of the population that is either obliged to present it for satisfying one or more 
regulatory conditions, or that does so voluntarily from the perspective of a partial tax 
refund. A complementary tax registry is one that concentrates the employer reports on the 
payments of wages and salaries, as well as on tax or other withholdings, to their workers. 
This information is updated monthly, but it should be noted that, as already noted, it 
covers only formal workers. 
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In turn, the System of National Accounts (SNA) represents an international effort to 
make countries’ gross economic summaries available. Among its greatest virtues is that 
of being based on a coherent methodology that gives them great consistency, and which 
is constantly being updated to adapt to new circumstances (INEGI, 2017). The National 
Accounts provide a comprehensive description of all economic activity in the economic 
territory of the country, including activities that involve domestic units (that is, 
individuals and businesses resident in the country) and external units (residents in other 
countries). 
There are two main types of institutional sectors. On one side are the legal or social states 
recognized by law that carry out activities and operations in their own name, such as 
companies, government units and non-profit institutions that serve households, for which 
there is a set complete accounts and balances of assets and liabilities. The other brings 
together individuals and households or groups of individuals, as well as individual 
companies without legal personality, which can be owners of assets and incur liabilities, 
but have no legal obligation to account for their activities. For purposes of determining 
the distribution of income, the SNA only provides aggregates at the national level and, in 
some cases, at the state level. We know efforts are being made to achieve what is called 
Distributional National Accounts (DINA; see Piketty et al. (2018)). These efforts notably 
make use of harmonized national accounts and fiscal data series, supplemented by 
income and wealth surveys, as well as inheritance, property, and wealth tax data. 
 
 
1.1 Inconsistency between sample and national accounts aggregates. 
Income distribution is one of the most frequently referred statistics both in specialized 
magazines and in newspapers and newscasts. Its applications are multiple in studies of 
poverty, inequality, and even fiscal matters. 
The estimate of total household income provided by surveys in various countries shows a 
widely varying discrepancy with the total determined by the Systems of National 
Accounts for the institutional sector of households. In the Mexican case, the sample 
information estimates a total for current household income that consistently reaches a 
value less than half that recorded by the Mexican System of National Accounts (SMCN). 
It has been usual, in this as in many other countries, to assign greater credibility to this 
last figure. Consequently, we have sought to determine the causes that give rise to the 
apparent underestimation. Today, two main causes are identified, already mentioned, and 
identified as underreporting and truncation. 
Given the difficulty of assigning the proportion of the deficit represented by each of the 
previous causes, it has been usual to act as if none or only one of the two were present. 
Of course, this can lead us to make decisions against which biases must be prevented. For 
exemplification purposes, consider using the income values as reported in the survey; that 
is, without any modification. Under these conditions, by not considering underreporting, 
the proportion of households that will exhibit an income less than a given number, such 
as the minimum income sufficient to satisfy some household needs, will be exaggerated. 
In other words, this proportion will turn out to be higher than the one that would be 
achieved had income been adjusted for underreporting. It is not difficult to think that, 
under these conditions, measures such as the prevalence of income poverty will be 
overestimated. Similarly, the absence of extraordinarily large incomes in the sample data 
could also lead to an underestimation of income inequality. 
On the other hand, if it is assumed that the discrepancy is due exclusively to the 
underreporting of income in the survey, it can be suggested that, according to some 
criteria, the declared values are increased in such a way as to lead to the expanded sum of 
the new values to coincide with the total from national accounts. Although the foregoing 
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may solve the problem of discrepancy, it adds uncertainty for public policy purposes 
since the proportion of income that would be explained by truncation will be distributed 
among the households in the sample, which may lead to an excessive increase in their 
income. respective income. Consider then the case of those households whose declared 
income is close to, but below an income poverty line. It is possible to think that in some 
of these cases the new income will be higher than the mentioned poverty line. 
Households in these conditions will not be included in the estimate of the percentage of 
those living in poverty. Proceeding in this way can lead to an underestimation of poverty 
figures, the magnitude of which will not be known. What happens to the measurement of 
income inequality will depend on the form or method used to adjust but will probably 
decrease. 
 

 
Figure 1: Proportional adjustment of observed income. 
 
Fig. 1 illustrates the effect of poorly fitting income data from household surveys. Suppose 
for a moment that the median of the income distribution obtained from the sample data 
provides a reasonable estimate of what we would consider an income poverty line. 
Roughly, this would imply that half of the country's households, whose incomes are 
below said line, are considered in poverty. Furthermore, suppose that, since for our 
purposes it is sufficient for the expanded sum of the adjusted data to coincide with the 
total estimated by the system of national accounts, we consider adequate the adjustment 
that multiplies the observed figures by 2.43, as would be the case of Mexico for 2012. 
Note that, if the poverty line did not show any displacement after carrying out the 
adjustment, the proportion of households considered to be in poverty would drop to 
around 12%. It must be clear that such a "success" of social policy is nothing more than 
the result of an arithmetic trick, satisfying the only condition imposed, and clearly 
insufficient, on the expanded sum of adjusted values, and nothing else. 
Finally, risks are also run when it is assumed that truncation fully explains the 
discrepancy between the two estimates. In this case, authors such as Campos et al. 
(2014), following Lakner and Milanovich (2013) 2 , have followed the course of not 

 
2 Unlike Campos and co-authors, they adjust consumption rather than income. 
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applying any modification to the income of households that are in the first eight deciles 
of the income survey, so that the discrepancy between the sources is distributed in 
different proportions among those who occupy the two largest deciles. Regarding lower 
incomes, those associated with conditions of poverty, we return to the situation discussed 
in the paragraphs above in which income is not subject to any adjustment. In other words, 
it is probable that the magnitude of poverty is overestimated without being able to 
determine the magnitude of said overestimation caused by ignoring the presence of 
underreporting for those income levels. Of course, measures of income inequality will 
grow beyond what would seem a reasonable limit. 
In the work by Campos et al., the distribution of income obtained following the previous 
procedure is linked to optimal taxation and possible collection. The possibly distorted 
image of said distribution can lead to the conclusion that the collection of tax revenues 
obtained today is much lower than that which would occur if its assumptions, debatable, 
were fulfilled. If the person in charge of preparing the Federal Government's revenue 
policy took these results uncritically, it is not difficult to think that he would conclude 
that the magnitude of tax evasion reaches significant levels. The same decisions that it 
would make based on such uncertain results could lead, for example, to implement fiscal 
adjustments that could lead to higher government deficits since the income actually taxed 
will not reach what was expected, according to these estimates. 
In the next section, a brief account of the methodology developed to obtain the results 
presented later will be made. Throughout this investigation, our original proposal has 
been used, which has been called the “Maximum Pseudo-Restricted Likelihood” (MCPL) 
criterion. Some previously published results are also referenced to facilitate 
understanding of the material. The interested reader may turn to the works Bustos (2015 
a, b), Bustos et al. (2017). The second section shows the behaviour of the results of 
applying this methodology to Mexican data between 2010 and 2016, disaggregating them 
by state. Finally, the last section of the work includes some considerations on the 
methodology, on its extensions, as well as some suggestions for future research work.  
 
 
1.2 Methodology 
First, it is necessary to make it clear that our research aims to find an approximation to 
the distribution of household income in Mexico, taking advantage of the available 
information in the best possible way. It is not intended, as has been the case with other 
related works, to produce a database with adjusted income values. Furthermore, unlike 
other studies that have sought to carry out some type of adjustment for the declaration of 
income in household surveys, we have decided to start by clearly establishing the 
optimality criterion that should guide our search for solutions in the estimate of income 
distribution. In this sense, the contrast is clear, multiple proposals have resulted in 
adjusted data that satisfy that their expanded sum coincides with the value provided by 
MSNA. However, it is not possible to make comparisons between them since they have 
been obtained with ad-hoc arguments, and without making explicit the efficiency 
measure used. It can be assumed that this is another reason why the measurement of 
poverty in Mexico at the beginning of the 21st century does not make use of any such 
adjustment proposal. 
In summary, for our purposes the following objective is established: Make optimal use of 
the information available to estimate a distribution of household income in Mexico that is 
closer to reality and that is less arbitrary, without making imputations or corrections to 
the data of the ENIGH. 
The proposed criterion seeks to maximize the pseudo-likelihood for the sample, 
considering the information from other sources, incorporated as constraints that must be 
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satisfied by the values of the parameter vector. This approach appeared for the first time 
in Bustos (2015), expressed as follows: 

𝑀𝑎𝑥
𝜃,𝜆

{∑
1

𝜋(𝑖)
ℓ𝑛

𝑖=1 (𝜃; 𝑌(𝑖)) − 𝜆′(ℎ(𝜃) − 𝑐)},                         (1) 

where: 
ℓ(𝜃; 𝑌(𝑖)) represents the natural logarithm of the density function, evaluated at the 
i-th sample value 𝑌(𝑖), as a function of the vector of parameters 𝜃 whose optimal 
value is to be determined; 
𝜋(𝑖), to the inclusion probability corresponding to said sampling unit; 
ℎ(𝜃), function(s) of the parameters whose values are restricted to taking specific 
values given in the vector c (eg, SNA) and whose shape is linked to the particular 
distribution of try. 
λ, vector of Lagrange multipliers of appropriate dimensions. 

Based on the quarterly household income of the ENIGH-2012, 2 probability distributions 
were adjusted: 

• Generalized Gamma (GG), 

• Generalized beta type II (GB2), 

Table 1. Constraints used in numerical examples 

Concept Constraint: Interpretation 

Average income 
(MSNA) ℎ1(𝜃) = 𝐸[𝑌|𝜃] = 𝑐1 

Household income average from 
the model is equal to the one 
reported by MSNA. 

Income Integral 
(SAT) 

ℎ3(𝜃) = 𝐸(𝑋|𝑋 > 𝜑𝛼 , 𝜃) = 

=
1

𝛼
∫ 𝑦𝑓𝑌(𝑦|𝜃)𝑑𝑦

∞

𝜑𝛼

= 𝑐3 

Average income of households 
whose income is above threshold 
𝜑𝛼, according to SAT, is equal to 
average income in 100𝛼% upper 
tail of fitted model. 

 
The functional forms of l and h vary with each distribution selection. In all cases, a 
constraint was imposed: h(θ) = E[Y|θ] = Average quarterly income per household, 
according to SNCM. To consider the information provided by anonymized tax records, a 
2nd constraint was included. The following table summarizes the form that the constraints 
used throughout the development of the project have taken. The first one forces the 
parameters of the model, including those of the optimal fit, to take values such that the 
average value of the adjusted distribution coincides with the one that would be 
determined from the information from the Mexican System of National Accounts of 
(MSNA)3. The second leads to parameter values such that the proportion of households 
with incomes above a certain threshold, according to the adjusted model, coincides with 

 
3 For instance, in 2012 Mexico such household average equalled $86,410.57 MXN; this is the 
value used in constraint 1. Instead, ENIGH reported an average of $38,000 for the same year.  

 
1533



that obtained from the tax records of the Tax Administration System (SAT)4. The third 
also refers to the SAT records, but this time referring to the average income obtained by 
the group of households that earn more than the mentioned threshold. Said average must 
coincide both for the adjusted model and for the SAT records. In recent applications of 
the procedure, the first and the third have been used because the latter is considered more 
informative than the second5. 
 

 
Figure 2: Comparison ENIGH vs. Four MCPL Fits (2 distributions, 2 thresholds each) 
 
As an example of the advantages of incorporating additional information, we refer the 
reader to the Gini coefficients obtained in Bustos (2015) and in Bustos et al. (2017). In 
the first case, as there was no access to fiscal records, only the first constraint was used, 
resulting in values for the measurement of inequality close to 0.8, for the optimal model. 
For its part, once the SAT information was incorporated, the values reported for the Gini 
coefficient were between 0.61 and 0.64, for the four reported adjustments. In both cases, 
the adjustments were made using information from the ENIGH 2012, which reported a 
value of the Gini coefficient equal to 0.44, underestimating the inequality in accordance 
with the previous results. Subsequent analysis made it possible to establish that, for 
example, the threshold corresponding to one millionth of households for the adjustment 
with a single constraint turned out to have a value 10 times greater than that reported by 
the tax returns database for that year. In other words, said first adjustment took income 
corresponding to the lower deciles to transfer them to the upper ones, resulting in an 
apparent overestimation of the income received by households in the highest income 
deciles; consequently, according to these results, income inequality would also be 

 
4 The anonymized tax filings data base SAT made available does not allow identification of 
households. This made it necessary for us to assume individuals with incomes above a large 
threshold as households. 
5 It should be clear that income thresholds as well as the number of people with incomes above 
them is all that is required from the tax authority.  
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overestimated. It is clear, on the other hand, that the fiscal policies that can be 
implemented in one case or another would also show significant differences and amounts. 
From the second set of results it seems clear that the constraints that have been imposed 
have an important weight in their determination. Indeed, for this case, four adjustments 
were made from the consideration of two different thresholds for each of the 
distributions. The table that accompanies the previous fig. 2 shows a summary of relevant 
results. It will be observed that the optimal values of the criterion used exhibit very little 
variability. It will also be observed that something similar occurs both for the Gini 
coefficients and for the relationships between the total income of the first and the 10th 
deciles, denoted by Ratio X / I in the table. In our opinion, the thresholds used make little 
difference; the models used make even less difference. This statement is important since 
the apparent arbitrariness in the selection of models becomes irrelevant, for all practical 
purposes. 
As can be seen in fig. 3, the consideration of gross aggregates such as, for example, the 
income shares of each of the deciles of the household population seem to reflect an 
important similarity between the alternative models. The accumulated shares in the 
income of the first five deciles show a difference of only 0.3 percent. For its part, the 
participation of the last decile is between 52.8 and 53.8 percent of the total. Those at the 
top 1% differ by less than 1%. 
 

 
Figure 3: Income distribution by decile according to two models, Mexico, 2012 
 
Complementarily, the large weight of the constraints can also be observed through 
another example, which arises from a proposal received during the discussion of our 
results with public officials. The proposal echoed one made by Martínez (1973) who 
suggested that, in order to correct the under-declaration of low income in household 
income and expenditure surveys, declared income values should be replaced by 
household expenditure values, whenever the former are lower than the latter. When the 
values of other sources of information on income are ignored, the sample results will 
show an increase in the lower tail, as shown in the fig. 3. On the other hand, when 
imposing constraints, as we have described, the adjustments obtained using only the 
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declared income and those that also use the expenditure information do not show any 
significant difference. 
 

 
Figure 4: Effect of replacing household income values smaller than expenditure, 2012. 
 
From the foregoing, it follows that the constraints weigh on the results as much or more 
than the sample information that serves as their input. This seems to have led to another 
proposal, this one from colleagues from Eurostat, aimed at relaxing the importance of 
constraints the same way as this is done in Hodrick-Prescott filter. That is, fixing the 
values of the Lagrange multipliers “by eye”, even when this leads to a suboptimal fit. 
Given that the main motivation of this work is to provide an objective criterion to make 
the adjustment, this proposal has not been explored in view of the subjectivity it 
introduces. 
 

 
Figure 5: Yearly average according to income range, by source, Mexico, 2014. 
 
Fig. 5 shows an important coincidence between the income averages according to the 
SAT database and those calculated from the adjusted models, when households are 
classified in ranges according to their income. Fig. 6, on the other hand, shows the 
number of households in each income range, and exhibits important differences between 
both sets of calculations, particularly in the low-income ranges. At least in part, the 
aforementioned difference seems to be a consequence of the assumption introduced when 
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making use of the tax information; that is, to make use of a database whose observation 
unit is the individual and not the household. While this assumption does not seem to have 
great consequences for the upper tail, the number of individuals whose income is in one 
of the lower ranges will be less than the number of households whose income falls in the 
same range. These households cannot be made perceptible from the database of tax 
filings by individual taxpayers. Indeed, as we move away from high incomes, the effect 
of different units of observation will become more important. Of course, it is not ruled 
out that other causes, such as our other assumption about the reliability of the data from 
the MSNA, or that tax under-declaration, are present in the differences shown. 
Unfortunately, we lack information that allows us to determine the relative importance of 
each of them. 
 

 
Figure 6: Households by income range, according to source, Mexico, 2014 
 
 
 

2. Results 
 
In this section, through a set of statistical summaries, we will illustrate the way in which 
our results show the evolution of income distribution over both time and space. For these 
purposes, use will be made of INEGI’s databases for ENIGH, or its Socioeconomic 
Conditions Module (MCS); of SAT’s anonymized tax returns; as well as the MSNA’s 
results published for the institutional sector of households. All of them for the years 2010, 
2012, 2014 and 2016. 
 
2.1 National comparisons over time 
First, we will focus our attention on the study of inequality along various dimensions. 
Fig. 7 shows the evolution of the Gini coefficient computed from both ENIGH and from 
the adjustment of a generalized gamma distribution, imposing the constraint associated 
with the one millionth threshold, throughout the study period. As can be seen, the gap 
between the two lines has an almost constant magnitude except, perhaps, for the last year. 
Indeed, while for the survey there is no significant change in the value of the Gini 
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coefficient, for the adjusted model inequality shows an increase that takes it above 0.65 in 
2016 for the first time during the period. 
 

 
Figure 7: Gini Coefficients, Mexico, 2010-2016 
 
The X-th to I-st decile total income ratio contrasts the incomes of the two sets of 
households, each one made up of 10% of the total, at both ends of the distribution. In 
other words, unlike the Gini coefficient, it ignores the results for the intermediate deciles. 
Fig. 8 seems to indicate that for the survey the gaps between the extremes have been 
narrowing as this ratio remains below 25. On the other hand, the MCPL adjustments, 
which begin with a decrease from the first to the second year of those considered, show 
that this discrepancy has been growing. Income at the top reaching a value 75 times the 
one at the bottom, for 2016. 
 

 
Figure 8: X-th to I-st decile total income ratio, 2010-2016 
 
In other words, the values of the two statistics considered, which are not affected by 
inflation, exhibit the apparent advantages of making more efficient use of the available 
information. Indeed, the images that both sets of results paint in our minds, as well as the 
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conclusions that can be drawn from them for public policy purposes, are contrasting. In 
the case of the Gini coefficients, it could be thought that changes introduced in the survey 
methodology from 2015 could have resulted in an anomalous behaviour for 2016. 
However, when we consider the second set of results, it can be conclude that the gap 
between both years had already started to increase since 2014; that is, at least one year 
before the introduction of modifications to the survey. Based on the above, it is difficult 
to ignore the inequalities observed in both cases for 2016. 
 
2.1 State-level results 
It is also important to disaggregate the previous results at least down to the state level. 
For this purpose, ENIGH’s MCS were used for the same years, considering its larger 
state sample. Based on this information, a model was adjusted for each of the states 
following the procedure described above. In view of the lack of availability of 
information for the institutional sector of households at the level of the federal state, it 
was resorted to proportionally distributing its total national income for households, 
according to the relative participation provided by the ENIGH itself6. 
In this way, the state version of one of the two constraints that we have been using was 
obtained. In contrast, SAT databases provides the state of residence of the taxpayer. 
Based on the above considerations, it is possible to obtain a set of results at the state 
level. In view of the smaller population sizes involved, the results can be strongly 
influenced by the fortuitous occurrence of extraordinary events such as, for example, 
winning a prize in a major draw. 
 

 
Figure 9: Gini coefficients by state, 2010-2016. 
 
From fig. 9, according to the adjusted models, inequality is not uniformly distributed over 
the Mexican states. Despite the variability exhibited by the values presented there, the 
presence of three sets of states can be considered. Those states whose Ginis are above 0.6 
for all the years considered belong to the first of them. Next, we would have the set of 
states for which one or more of the values is below 0.6, while one or more of them is 

 
6 State GDP could not be used as a benchmark for the states’ share of national household income 
since, for instance, oil extraction value in some states by the national oil company introduced 
distortions. 
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above. Finally, there are those states whose Gini coefficients remain below the mentioned 
value. 
On the other hand, while some of the states show very similar behaviours over time, 
others show a changing circumstance. It is worth noting that, in none of the cases, does 
2016 show the most extreme conditions of inequality, contrary to what happens at the 
national level. This leads us to ask if it is possible that within the states a reduction in 
inequality may take place when, among them, an increase occurs. 
 

 
Figure 10: Geometric mean of yearly growth of Gini coefficients, by state, 2010-2016. 
 
Fig. 10 shows the geometric average for the growth rate of the Gini coefficient, by state, 
for the period 2010-2016. Almost half the states show an increase in the values of this 
coefficient, so inequality seems to have grown in them. It is necessary to specify that a 
high rate of growth in inequality may be due to a small value at the beginning of the 
period, as may be the case for Colima and Morelos. On the other hand, it is noteworthy 
that two of the states with the highest inequality in 2010, Nuevo León and the Federal 
District (now Mexico City), show divergent trajectories; the value of the coefficient 
increased for the first, while for the second the opposite occurred. It is these movements 
in opposite directions for the states that lead us to think that the growing national 
inequality can be explained more in terms of the behaviour of inequality between them, 
than that which occurs within them. 
The previous question is also applicable when considering comparisons between income 
totals for the two extreme deciles. Again, we observe that neither for 2014 nor for 2016, 
such ratios are uniformly higher for all states. In fact, it is possible to observe that, for 
this last year and for a large proportion of the states, the values of the ratios turn out to be 
minimal when compared with those of the whole period. 
This is consistent with national and international evidence. For instance, Lakner (2013) 
points out that “most of global inequality is accounted for by differences between 
countries, although this contribution has declined over time, suggesting that countries 
have become more similar. The within-country component of global inequality, however, 
has increased continuously over this twenty-year period.” 
Evidence of divergent trajectories of municipal marginalization in Mexico, between 1990 
and 2010, has been documented in Vargas and Cortés (2016). They state that their results 
“… provide clear evidence that marginalization in Mexico has been decreasing, but with 
an increase in heterogeneity among municipalities in the last 20 years. In other words, 
although marginalization has decreased in the last two decades, the country has 
experienced, at the municipal level, a process of territorial divergence, rather than 
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convergence”. Applied to the case of income inequality, this would allow us to give a 
positive answer to the questions posed above, stating that it is possible that inequality 
decreases within the states, while it grows between them. 
 

 
Figure 11: X-th to I-st decile total income ratio, by state, 2010-2016. 
 

 
3. Concluding remarks 

Contrary to what happens at the national level, Mexico's national accounts do not 
produce information at the state level for the institutional sector of households. For this 
reason, it is necessary to resort to the assumption that the state participation in household 
income coincides with that of the sample information. The discussion of our results may 
be affected by this assumption, but to what extent we do not yet know.  
But for some exceptions, although at the national level inequality worsened between 
2010 and 2016, within the states there is no significant deterioration. This has led us to 
postulate that inequality between states is an important factor that must be considered 
when trying to explain their behaviour at the national level, over time. Currently, 
however, we do not have sufficient evidence to support or reject this hypothesis. 
For the previous results, there are many common elements that allow comparisons: the 
sample design, treatment for missing income values, similar income percentiles according 
to the SAT, allocation of the state average of income according to MSNA and ENIGH, to 
name a few. International organizations have a more complicated task when trying to 
carry out comparisons between countries based on sample results. Procedures such as 
oversampling of high-income households or calibration of results with exogenous totals 
have been carried out by some countries, but not all. This has led to the introduction of 
standard procedures. For example, to calculate the incidence of poverty in Latin 
American and Caribbeancountries, ECLAC in the past applied a procedure for correcting 
the income declared in the survey known as “income adjustment”, which sought to 
minimize the bias by underreporting of income in the surveys taking as a reference the 
household income and expenditure accounts of the System of National Accounts. 
Perhaps its greatest deficiency was found in the assumption that the discrepancy 
between totals, by source, was distributed among households in a proportional 
way. They have recently eliminated this procedure and work with survey data 
without adjusting them (ECLAC (2019)). By resorting to the identification of a 
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reference population through a method called “moving quintiles” to set poverty 
lines, they argue that “income adjustment does not improve the plausibility, 
comparability or reliability of poverty measurements”. Of course, this occurs 
since the adjustment method does not seem to significantly modify the relative 
positions of households. However, they also admit that, for the case of measuring 
inequality, adjustments like the one discussed in this paper can be useful. 
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