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Summary

• The Maximum Constrained Pseudo Likelihood (MCPL) criterion to fit
income parametric distributions using simultaneously several data sources
is outlined.

• Discuss the evolution of income distributions in Mexico and its states, for
the years 2010-2016.

• Comparisons will be based mainly on inequality measurements from
estimated distributions and from National Household Income and
Expenditure Surveys (ENIGH) or its Socioeconomic Conditions Modules
(MCS).

• Comparisons with sample results indicate
• National inequality has increased in the period which contrasts with ENIGH results.
• Within state inequality does not seem to have changed much.
• This seems to suggest that between states inequality has grown.
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Motivation

• Income distributions important input in determination of poverty and
inequality measures, and also useful in determining fiscal policy.

• Main available data source for estimation: Household income surveys

• Estimation of distributions from survey data exhibits limitations.
• Underreporting of household income (i. e., gross or net of deductions)

• Truncation: top income households not included in random sample or response missing

• Complementary data sources also show some limitations.
• National Accounts (SNA) totals (not suited for distributional purposes)

• Tax records (cover only partially the population)
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Discrepancies between NAS and Surveys: The
Mexican case.

• National Household Income and Expenditure Survey (ENIGH, Spanish
acronym), sample size about 10,000 households (2012).

• Usually, total household current income from SNA (household
institutional sector), nearly 2½ times larger than ENIGH estimates.

• Suggested answers, so far:
• Adjust survey incomes, or their aggregates, to SNA figures assuming

difference explained totally by either underreporting or truncation.
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SOME INCOME ADJUSTMENT LITERATURE

Latin America

• Martinez (1970) discusses current income discrepancies between surveys and national accounts in Mexico and suggests
ways to adjust survey data.

• Altimir (1987) suggests proportional adjustments, income source by income source assuming representativeness of the
sample. ECLAC followed approach for many years when estimating poverty in the region.

• Leyva-Parra (2004) carries out a survey of adjustment proposals in the literature, while pointing out their similarities but
also their differences. He suggests there ought to be an optimality criterion but stops short of suggesting any.

• Campos-Vázquez, et al. (2014) follow a proposal by Lakner et al. (2013) to correct only the upper part of the distribution
while dealing with optimal taxation.

Limitations of surveys

• Korinek, et al. (2006) talk about some effects of survey non-response on income distributions

Discrepancies between surveys and national accounts

• Fesseau, et al. (2013) discuss income, consumption and saving discrepancies for many countries.

• Lakner, et al. (2013) propose a method for adjusting discrepancies in consumption, rather than income, at the top deciles
of the consumption distribution via a Pareto distribution.
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CRITERION: MAXIMUM CONSTRAINED PSEUDO 
LIKELIHOOD (MCPL)
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Purpose

• To produce likelier estimates for household income distributions,
which agree with more than two data sources.
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Proposed criterion
• Criterion makes comparisons possible, thus reducing arbitrariness.

• Initially, two parametric families fitted; also helps reduce arbitrariness.

• All available sources used
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SNA: 𝑐1 = Total ෠𝑌𝑆𝑁𝐴 ;

Tax: 𝑐2 = Avge 𝑌𝑀𝑎𝑥−𝑘 , . . . , 𝑌𝑀𝑎𝑥 ;



EXAMPLES OF CONSTRAINTS
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Concept Constraint: Interpretation

Average 
household 

income
(Source: SNA)

ℎ1( መ𝜃) = 𝐸 𝑌| መ𝜃 = 𝑐1
Average income from fitted model 
equals the one from SNA, 𝑐1.

Income Integral
(Source: Tax 

data)
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=
1
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𝑦𝑓𝑌 𝑦 መ𝜃 𝑑𝑦 = 𝑐2

where 𝛼 = න

𝜑𝛼

∞

𝑓𝑌 𝑦 መ𝜃 𝑑𝑦

Average income 𝑐2 of 100𝛼% of 
households whose income above 
threshold φ𝛼, according to SAT, 
coincides with that of the group 
whose income is also above the 
same φ𝛼, according to the adjusted 
model. Typically, 

𝛼 = 10−5 or 10−6

A R-script has been developed, and is currently under improvement, for performing
estimation. It uses R-package Alabama, for constrained optimization, and gamlss.dist package,
which makes available different distributional models.



CONSTRAINTS ARE IMPORTANT
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CONSTRAINTS ARE IMPORTANT

• Two fitted models,
• Generalized Gamma (GG) and Type II Generalized Beta (GB2);

• 3 or more parameters (p), since two constraints (c) applied;
• p>c required for survey data to play any role.

• For each model, two thresholds (0.0010% & 0.0001%) for top incomes.

• Same value of SNA household average income.

11



Optimal fit of two models using two different 
income thresholds, Mexico, 2012.

12

Generalized Gamma (GG) Type II Generalized Beta (GB2)

ENIGH MCPL

GG GB2

0.0010% 0.0001% 0.0010% 0.0001%

OPTIMAL VALUE CMPL NA -365,349,780 -364,628,437 -365,541,743 -364,913,147

CONSTRAINTS

𝐸(𝑋|𝜃) NA ✓ ✓ ✓ ✓

𝐸(𝑋|𝑋 > 𝜑𝛼 , 𝜃) NA ✓ ✓ ✓ ✓

GINI  COEFFICIENT 0.45 0.62 0.64 0.61 0.63

RATIO X/I 21.62 52.09 54.16 51.66 53.20
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MCPL Income distribution by decile, Mexico, 
2012

13

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

GG GB2

I II III IV V VI VII VIII IX X(.90-.99) X(.99-1.00)

22.36% 21.66%

31.47% 31.13%

11.7% 12.0%

53.8% 52.8%



Observations

• Constraints weigh heavily on estimates

• Too many constraints render data useless

• Changes in data have little or no effect on fitted model

• Evidence of both underreporting and truncation in the sample

• Optimal fit shows underreporting grows more than proportionally with
income.
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COMPARISON OVER TIME
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Income distribution in Mexico, 2010-2016

• Mexico’s Household Income and Expenditure Survey (ENIGH) takes place
every other year.

• SNA summaries are published yearly.

• Anonymized tax records for 2010, 2012, 2014 and 2016 became available.

• According to ENIGH, inequality in Mexico did not increase:
• Gini coefficients have fluctuated around 0.45, and
• Ratio of X-th decile income to that if the I-st one (X/I) shows a downward trend.

• However, when all 3 sources are taken into consideration through MCPL, a
different picture appears.
• In 2016, Gini coeff. was above 0.65 for the first time
• X/I rose from 55 times, in 2010, to 75, in 2016.
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EVOLUTION OF INEQUALITY FOR MEXICAN STATES.
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Procedure

• Social Conditions Module (MCS) is an ENIGH module which does not collect
expenditure information.
• Larger sample size (54,184 vs. 10,062 in 2012) allows for state level

disaggregation of income.
• MCS total household income smaller than ENIGH’s;
• constraints used to correct.

• No institutional sector accounts are produced at state level.
• SNA national household income proportionally distributed according to MCS shares.

• Tax records include taxpayer’s state of residence.
• Individual state income thresholds were developed, by year, from them.

• Separate models were fitted by state and by year (32 by 4)
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Comments

• In contrast with country-wide behaviour, 2016 does
not appear to be the most unequal year within each
state.
• Therefore, within state inequality may have in fact

decreased.
• Is this evidence that between states inequality grew?
•We have yet to develop a procedure to prove this is

the case.
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Concluding remarks

• Comparisons between countries from survey results, ignore
differences in sampling design (e.g., oversampling of high income
households) and/or analysis (e.g., calibration of sampling data to
known totals).

• Standard analysis procedures, useful.

• For more general purposes, our approach allows for fairer
comparisons:
• SNA constraints stem from sound and comparable methodology

• Constraints reduce sampling design or data analysis influence and

• Makes model choice less arbitrary.
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Summary

• The Maximum Constrained Pseudo Likelihood (MCPL) criterion to fit
income parametric distributions using simultaneously several data sources
is outlined.

• Discuss the evolution of income distributions in Mexico and its states, for
the years 2010-2016.

• Comparisons will be based mainly on inequality measurements from
estimated distributions and from National Household Income and
Expenditure Surveys (ENIGH) or its Socioeconomic Conditions Modules
(MCS).

• Comparisons with sample results indicate
• National inequality has increased in the period which contrasts with ENIGH results.
• Within state inequality does not seem to have grown, in general.
• This seems to suggest that between states inequality has grown.
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