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Research Problem and Objectives

The research begins with the

about the critical impact of missing
data in income variables regarding to living
conditions and inequality.

The main objective Is to describe the

of missing data in income variables and its
for research based on these kind of

variables.

It also applies a 0| [of: In
order to impute values to missing data, and
to



Main Features of Income
Measurement in EPH



Changes in Data Source

EPH (from 1974 to 1994) —called ‘Puntual’ —

e 2 suUrveys per year.
e Survey questionnaire: 6 questions referred to incomes.

EPH (from 1995 to May, 2003) —called ‘Puntual - BUA’ —

e 2 suUrveys per year.
e Survey questionnaire: 13 questions referred to incomes.

EPH (from May, 2003 until the present) —called ‘Continua’ —

e Continuous survey
e Quarterly data
e Survey questionnaire: 21 questions referred to incomes.

Source: author’s elaboration based on INDEC.




Possible Problems and Errors In
Income Measurement

Representativeness Dbias due to sample

of some Income
. Changes
properly done should not impact in terms of
comparability.

or lack of
Information from the respondent.



Missing Data Problems

Is affected both by researchers’
decissions and respondents’ context. Among
them:

of the questionnaire,
Survey Data
of information.
Economic, social and institutional



Available Information and Data
Analysis



——— No respuestas de ingresos
—— Perceptores con ingresos no declarados

= = = =Hogares con ingresos no declarados

Poblacion de hogares con ingresos no declarados




Survey respondent with missing data in income variables by
socio-economic features. Gran Buenos Aires: selected years.
Percentage of each group and significance of ANOVA Test.

Perfil Social Declarantes
de No 1990 1991 1992 | .eiiiinnnn.

2008 2009 2010
Sexo lVar()n 22,1 21,5 16,2 22,5 24,3 27,0
Mujer 16,9 14,3 11,9 18,6 18,8 21,5
Edad Hasta 24 afos 21,7 16,9 15,4 19,4 20,1 21,2
Entre 25y 44
afos 21,5 21,0 15,5 20,4 22,3 26,6
Entre 45y 64
afos 22,6 23,1 17,6 24,7 24,4 26,4
65 afios y mas 11,5 7,7 6,5 15,8 16,8 18,3
\ . _________________________ ________|
Nivel de Primario
incompl 15,6 12,9 10,1 14,4 12,5 14,1
Instruccién Secundario
incompl 19,3 18,1 14,8 14,7 16,5 18,6
Secundario
comnlatn 21,2 20,5 15,3 24,1 25,3 27,0
Sup. 0 univ.
compl. 23,9 22,2 17,2 31,3 31,8 36,9
\ . _________________________ ________|
Posicién en [Jete 19,8 18,3 13,9 19,5 20,3 23,7
Hogar No iefa 20,3 18,9 15,1 21,9 23,1 25,0
Condicién 'Ocupado 23,4 21,9 17,4 22,9 25,1 28,0
Actividad Lececupado 18,5 25,6 18,7 16,1 14,8 20,8
Inactivo 8,7 6,8 3,9 13,5 11,9 13,6
Categoria  gPatrono
|empleador 49,1 43,0 32,4 43,8 39,5 50,2
Ocupacional {Cuenta propia 35,8 35,2 29,4 27,4 29,8 33,2
Obreruv v
empleado 16,4 15,6 12,2 20,5 22,6 254
Anova Test sig (B <0,01) Contind
) e ontinua
Source: author’s elaboration based on EPH, INDEC.




Survey respondent with missing data in income variables by
socio-economic variables. Gran Buenos Aires: selected years.
Percentage of each group and significance of ANOVA Test.

Perfil Social Declarantes
de No 1990 1991 1992 | ............ 2008 2009 2010
Nivel de Profesional ’ 24,8 22,8 22,8 34,3 38,2 39,4
Calificacion [Calificado 21,5 20,2 16,7 28,4 28,8 35,5
Jivc calificacs 24,2 23,5 15,8 16,8 16,0 19,2
Caracter de IalProducmon
23,3 20,0 16,0 18,3 23,0 25,6
Tarea Administr.—Cont
able 17,2 14,9 15,1 32,4 30,6 36,8
ComerC|aI|zaC|o
33,5 36,3 28,2 20,7 24,1 24,7
"'ransp seda.. Yy
Iserv 19,8 19,0 13,5 20,5 22,4 24,9
Cantidad de [Solo una
ocupacion 23,9 22,1 17,5 20,3 21,3 24,1
Ocupaciones ‘DOS 0 mas
16,7 16,7 14,9 21,6 25,1 25,0
Fuente de Laborales
Ia@n'a".w - 15,5 12,0 21,0 23,2 26,1
Ingreso |Labor no
asalariados - 35,4 30,0 30,7 32,4 37,9
Laborales
mixtos - 20,9 16,2 - - -
Jubilacion o
pension - 3,3 2,3 10,3 9,0 12,1
Otros no
laborales - 39,5 29,0 12,3 8,9 11,8
Laborales y no
labor. - 26,9 18,6 21,4 21,6 25,4
Anova Test sig (B <0,01).
Source: author’s ela oratlon based on EPH, INDEC.




Treatment for Missing Data In
Income Variables



Imputation Method

It was verified that missing data are not

assoclated with pattern
(NMAR). , Graph analysis and

frequencies were used.

was used
for imputation (MV) / SPSS.



Maximum Likelihood
Estimation Implementation (I)

Imputations were done for missing data In
of the survey.

Total Income of the respondent Is

of all Income
sources (including those that were
Imputed).



Maximum Likelithood Estimation
Implementation (Il)

Independent variables for variables:

Gender,

Age,

Education Level,

Relationship to Household Head

Current Activity Status (employed, unemployed)

Employment Category (employee, employer, self-
employed)

Qualification
Work features
Number of occupations.



Maximum Likelihood Estimation
Implementation (llI)

Independent variables for variables:

Gender,

Age,

Education Level,

Relationship to Household Head

Current Activity Status (employed, unemployed)



Implementation and Results of
Maximum Likelihood Estimation
- Incomes before and after
Imputation-



Imputation Effects in Total Personal Income. Incidence of Imputed Incomes in
the Total. Gran Buenos Aires: 1990-2010. October 1990-2002 and 2nd Semester
2003-2010
In Percentages with respect to the total of incomes of each year.
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Source: author’s elaboration based on EPH, INDEC.






Survey respondent with missing data in income variables by decile of income.
Gran Buenos Aires: 1990-2010. October 1990-2002 and 2nd Semester 2003-2010
As a Percentage of Incomes of each decile and significance of ANOVA Test.

Afio Decil de ingreso total personal Sig
1 2 3 4 5 6 7 8 9 10
1990 7,4 54 15,5 18,2 20,9 14,1 449 22,4 32,7 21,9 0,000
1991 3,3 7,0 12,4 13,0 10,1 43,1 26,0 18,8 27,2 25,7 0,000
1992 1,1 3,9 14,0 8,5 12,3 12,7 27,7 17,0 31,1 17,4 0,000
1993 0,8 3,7 51 55 19,5 9,2 7,5 19,1 14,7 16,6 0,000
1994 0,5 3,8 7,0 1,8 14,7 6,9 19,0 11,5 10,9 13,4 0,000
1995 2,5 3,2 4,6 13,1 5,2 7,9 10,0 6,4 111 16,8 0,000
1996 2,7 4,7 55 14,9 8,6 7,2 14,3 7,7 12,4 15,0 0,000
1997 2,3 2,7 3,8 7,3 6,5 8,5 4,5 11,6 9,5 16,9 0,000
1998 1,8 2,2 4,7 9,5 4,9 6,5 6,7 9,7 9,7 13,5 0,000
1999 1,1 8,2 7,7 9,2 7,7 8,8 10,4 8,2 13,4 16,5 0,000
2000 3,2 3,7 4,8 11,7 3,8 10,4 12,1 7,1 16,9 14,7 0,000
2001 3,8 4,8 11,0 51 8,5 10,6 16,2 13,9 10,8 18,1 0,000
2002 8,3 54 6,0 51 14,0 13,9 7,0 16,9 20,3 17,9 0,000
2003 12,6 52 14,8 12,6 19,0 29,1 19,0 25,8 25,4 31,1 0,000
2004 5,8 13,2 14,9 16,0 20,2 27,6 21,2 27,3 29,2 30,5 0,000
2005 7,2 9,9 9,7 16,0 18,0 14,7 24,3 27,0 25,9 28,0 0,000
2006 54 6,7 8,5 19,6 10,8 23,7 14,7 25,8 21,8 24,1 0,000
2007 8,4 11,2 10,1 20,4 21,2 23,3 48,4 32,4 25,5 31,7 0,000
2008 7,9 9,4 13,2 16,1 20,2 26,6 31,4 26,1 29,9 26,0 0,000
2009 6,5 10,6 12,1 16,4 22,2 28,9 28,0 39,5 25,8 26,7 0,000
2010 6,6 14,1 16,4 16,6 31,4 25,2 40,7 27,0 38,9 27,6 0,000

Source: author’s elaboration based on EPH, INDEC.



Implementation and Results of
Maximum Likelihood Estimation

- Effects on Social Indicators-
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Imputation effects on mean and median of non-labour incomes. Gran
Buenos Aires: 1990-2010. October 1990-2002 and 2nd Semester 2003-2010
In pesos (2010).
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Source: author’s elaboration based on EPH-INDEC, IPC-CENDA y CENDA..




Concluding Remarks



of missing data does
pattern during the period under
analysis.

Missing data do

distribution. In contrast, it is
more common among highly-educated
recipients, employers, independent workers,
non-wage recipients or among those with
mixed incomes sources.

Working only with that have no
missing data would produce biased
estimations and will

from which the sample was taken.



It IS , In order to
have a representative sample of the population
under analysis.

to

Some institutional factors (such as
that make the survey) also impact
on this.

. the mean of income
per recipient increases. This iIs the most important
effect in labour incomes.



Based on this...

A new method was identified. It is based on

, and it is useful for missing data
problems and to obtain new and reliable income
statistics.

This method allow us to make analysis based on the

We should remark the
of missing data for this kind of

variables.
It is | = that are in charge
of data production In order to diminish

the percentage of missing data in income variables.



Thanks for your attention
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