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Abstract

Over the past 20 years, poverty has conceived as a multidimensional issue, not only one-

dimensional issue based on conventional indicators (i.e., income or expenditure). While a

relatively huge literature has focused on the dynamic analysis of one-dimensional poverty,

little attention has been given to the dynamics of multidimensional poverty. Using a panel

data drawn from the Survey of Income and Living Conditions (SILC) in the years 2007-2010,

this study focuses on the dynamics of multidimensional poverty in Turkey. The purposes of

the study are twofold: the first is to identify "poor" in Turkey by proposing a

multidimensional poverty measure that incorporates various dimensions closely related to the

well-being of individuals (such as labor market, housing, health and living standards), and the

second is to investigate how the new measure differs from other existing poverty measures

(i.e., income poverty and EU material deprivation) by using random effect probit model. The

findings show that the new measure is partially consistent with the other measures and

multidimensional poverty decreased during the period under examination. Empirical work

reveals that higher years of schooling, homeownership or being a rental/asset income recipient

decreases the probability of being multidimensionally poor, while large household size,

attachment to agricultural employment or being a social welfare income recipient increases

the probability of being multidimensionally poor.

1. Introduction and Background

Since the problem of poverty and the poverty reduction strategies are the essential

themes of international development efforts, a vast of literature has focused on the poverty

phenomenon. Specifically, two issues are at the heart of the poverty literature: to measure

"poverty" and to identify the "poor". Despite the literature, there is no consensus on the

measurement of poverty or identification of the poor.
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Conventional measures of poverty are based on money-metric indicators (i.e.

household income or expenditure). In this approach, poverty lines are commonly used to solve

the identification problems, which are the thresholds below which individuals are considered

poor and above which they are considered non-poor. Basically, two kinds of the poverty lines

are used: Absolute poverty and relative poverty line.

The absolute poverty line is set at a certain absolute standard of what households

should be able to count on in order to meet their basic needs. They are often based on

estimates of the cost of basic food needs or food energy intake method. In the first method,

the cost of a bundle of basic consumption needs is estimated. In the second method, the food

expenditure that is necessary to attain recommended food energy intake is calculated. The

most important issue with this approach is the identification of the indicators what constitutes

basic needs or food bundle since indicators that are used can vary across individuals, regions

or dates (Bidani and Ravallion, 1993). 1 In order to overcome this difficulty with the absolute

poverty lines, relative poverty lines have been used, which are usually set at a percentage of

median/mean equivalent household disposable income or mean consumption. According to

the EU methodology, which is the most used one worldwide, individuals are assumed to be

"at-risk-of poverty", if they are falling below 60 percent of median equivalent household

disposable income. Relative income poverty concept is indeed a measure of income inequality

and implies that a decline in poverty rate corresponds to an improvement in income inequality

in the bottom of the income distribution. On the other hand, since it is insensitive to overall

well-being, for instance, if income levels of the individuals are doubled in a given country,

poverty might not change. That said, relative poverty lines do not accurately provide the

opportunity for cross-country or over time comparisons as they do not represent the same

welfare level. It can be said that absolute lines are mostly used in developing countries, while

relative lines are dominated in developed countries (Ravallion, 2012). Undoubtedly, money

makes cross-country comparison in poverty analysis an easier task since it is assumed to be

translated into affording the other needs and is also universally convertible asset. Therefore,

money-metric measures are frequently-used despite its certain theoretical and methodological

shortcomings.

1 Although the absolute poverty lines mostly might not provide the relevant information regarding the poor in
rich countries, they make cross-country or over time comparisons between poverty rates of different countries
easier. For instance, the World Bank still uses national absolute poverty lines, which are certain amount of  the
$/day poverty lines.



Ringen (1988) indicates that income is recently supposed to be not always a good

measure for well-being analysis since it disregards command over certain resources (such as

non-cash transfers from the government, support from family and friends, etc.). Households

can also borrow certain consumption goods or past investments in housing and durables

cannot always reflect the current household income. Even though individuals are observed

with the same income level at a point in time, living standards of them may differ. Moreover,

people are more likely to underreport income that they obtained (it is also collected for the

previous calendar year), which will lead to measurement errors and is misleading for policy

purposes. In addition, no one indicator alone can accurately capture the multiple aspects of the

poverty issue, so using monetary measures to identify the poor might not be a sufficient way

to analyze living conditions of individuals. On the other hand, there have been studies on low

overlapping ratio between income poor and materially deprived individuals (Whelan et al.,

2004; Perry, 2002). Such findings in the literature imply that different poverty measures might

identify dissimilar individuals as poor, which might lead to recommend misleading diagnosis

for poverty reduction policies and strategies. All things considered, the measurement of

poverty has begun to shift from a one-dimensional to a multidimensional framework.

Therefore, over the past 20 years understanding of poverty and its measurement have changed

thanks to the pioneering studies of Townsend (1979) on deprivation approach and Sen (1985)

on capability approach.2 Extending research in this area have documented (e.g. Sen, 2000;

Tsui, 2002; Atkinson, 2003; Bourguignon and Chakravarty, 2003 and Alkire and Foster;

2011).

Multidimensional poverty literature defines poverty as a state that reflects

insufficiency or failure in various dimensions. The identification of the multidimensional poor

is mainly based on two broad frameworks: Axiomatic and non-axiomatic. Axiomatic

framework was proposed by Chakravarty et al. (1998) and many studies have followed

(Bourguignon and Chakravarty, 2003; Bossert et al., 2009; and Alkire and Foster, 2007, 2011;

Ataguba et al., 2011). In the framework, individuals possess vector of a number of traits

related to various domains of human life. In order to measure multidimensional poverty, it is

needed to check whether the individual has minimally acceptable levels that represent cut-

offs. If the individual is below the cut-off of the dimension, s/he is assumed as poor in that

2 The core concept of capability approach is to assess individuals’ welfare in terms of their functioning and
capabilities (beings and doings). Functionings are defined as the achieved states of being and activities of an
individual (such as being healthy, being intelligent, being well nurtured etc.) while capabilities are defined as the
set of potentially achievable functionings of an individual (Kuklys, 2005).



dimension. It can be said that the individual is experiencing a functioning failure, and poverty

is an increasing function of the failures. The indicators that can be different scale or

magnitude are standardized at a threshold value, which is the main advantage of the method.

The main disadvantage is the arbitrariness in choosing of poverty cut-offs (Asselin, 2002;

Dekkers, 2003). It should be noted that the most important point of the poverty measurement

discussion is to recognize a certain amount of arbitrariness that is unavoidable in defining any

poverty line practice (Ravallion, 1992).3

Beyond the measurement issues briefly criticized above, the standard poverty

literature (either one-dimensional or multidimensional) have frequently analyzed poverty as a

static and timeless state. However, poverty is a state evolving over time and mostly depends

on experienced histories (Calvo and Dercon, 2007; Hoy and Zheng, 2011). Various studies

have focused on the dynamic analysis of the monetary measurement of poverty (e.g. Calvo

and Dercon, 2007, 2009; Hoy and Zheng, 2011; Gradin et al. 2011). As expected, literature on

the dynamic analysis of multidimensional poverty is comparatively limited. This study

focuses on the dynamic characteristics of the multidimensionality of poverty issue in Turkey

by using panel data drawn from SILC that covers the years between 2007 and 2010. The

purposes of the study are twofold: (i) to identify the "multidimensional poor" in Turkey by

proposing a new multidimensional poverty measure and (ii) is to investigate how the new

measure differentiates from existing poverty measures (such as income poverty and material

deprivation). The study contributes to the literature by proposing a multidimensional poverty

measure for an upper-middle income country. Also, it makes another contribution to the

literature by dynamically analyzing how the new measure differentiates from the existing

measures of poverty.

The rest of the study is organized as follows: Section 2 is devoted to the identification

strategy and data. Section 3 explains estimation methodology and discusses the econometric

results. Finally, Section 4 concludes the study summing up the findings. Additional tables are

presented in the Appendix.

3 The studies using non-axiomatic methods can be classified into 4 groups (Batana, 2008): those that focus on the
fuzzy set approach (e.g. Szeles, 2004; Deutsch and Silber, 2005; Betti and Verma, 2008; Belhadj and Limam,
2012), those that focus on the distance function method (e.g. Deutsch and Silber, 2005), those that focus on
information theory (e.g. Maasoumi and Lugo, 2008) and those that focus on the statistical methods. The most
common statistical methods are factor analysis (e.g. Nolan and Whelan, 1996), principal component analysis
(e.g. Maasoumi and Nickelsburg, 1988), cluster analysis (e.g. Ferro-Luzzi et al., 2006), multiple correspondence
analysis (e.g. Notten, 2008), Multiple Indicators Multiple Causes (MIMIC) model and latent class analysis (e.g.
Moisio, 2004; Perez-Mayo, 2005).



2. Identification and Data

The study employs a panel data obtained from SILC that covers the years 2007-2010.

SILC provides a set of variables related to the characteristics of households and individuals

(such as labor market status, health, living standard, income) that make a multidimensional

poverty analysis possible. Before moving on to the description of our methodology, we briefly

discuss three prominent measures of poverty: Monetary poverty, EU severe material

deprivation and Alkire-Foster multidimensional poverty measure. After this brief discussion,

we introduce our multidimensional poverty measure for Turkey.

In accordance with the EU methodology, we set the relative income poverty line as the

60 percent of median equivalent household income at national level.4 Then, the equivalent

household disposable income is calculated by dividing household disposable income to this

weight that is the sum of the given weights of the individuals in the household. As we

indicated before, relative income poverty concept is an income inequality concept; hence it is

inefficient measure for poverty phenomenon.

In EU material deprivation methodology, people are supposed to be threatened by

“severe material deprivation”, if they cannot afford at least 4 items out of 9 (EU Social

Protection Committee, 2009). 5 Even though EU material deprivation measure is a well-

defined and less complex identification method, it does not give an accurate picture of

poverty, especially for many other developing countries or middle income countries and like

Turkey. Official EU severe material deprivation rate in Turkey is 66.6 percent in 2010,

implying that more than half of the population is assumed as poor. Obviously, the method

overestimates the poverty rate in Turkey. On the other hand, the methodology does not

include indicators as to health or labor market dimensions that are assumed closely related to

poverty statuses of individuals, which we underlined in the background section of the study.

4 Household net annual disposable income is calculated as the total of individual income of all members of the
household (total of the in cash or in kind income such as salary-wage, daily wage, enterprises income, pension,
widowed-orphan salary, old-age salary, unpaid grants, etc.), plus the total of yearly income for the household
(such as real property income, unreturned benefits, incomes gained by household members less than age 15,
etc.), and minus the taxes paid during the reference period of income and regular transfers to the other
households or persons. In order to calculate the equivalent household disposable income, we use modified
OECD scale which gives a weight of 1 to the reference person in the household, 0.5 to other household members
aged 14 and over,  and 0.3 to each child aged less than 15.
5 (i) To pay rent, mortgage, other loans and utility bills, (ii) to keep their home adequately warm, (iii) to face
unexpected expenses, (iv) to eat meat (or another adequate source of proteins) regularly, (v) to go on holiday,
(vi) audio-video equipment (orig. ‘TV set’), (vii) a washing machine, (viii) a car, (ix) a phone (regular or GSM).
For a discussion on the indicators and the choice of the cut-off see Guio et al., 2009 and Guio, 2009.



On the other hand, in 2010, a research team from Oxford Poverty and Human

Development Initiative (OPHI) proposed a global measure to identify the multidimensional

poor, which is named as Global Multidimensional Poverty Index (MPI).6 Despite certain

problems with indicators of the index, it provides a comprehensive starting point for

identification of the multidimensional poor. 7 Given the indicators that constitute the

multidimensional measure, it is an appropriate method for underdeveloped countries rather

than middle-income or upper middle-income countries.

Logically, a poverty measure for a given society might not provide relevant

information in relation to the issue of poverty in another country, and therefore, like many

other topics of economics, the famous statement “one size fits all” is not valid for the

identification of the poor as well, i.e. one measure of poverty worldwide. Considering the

economic and demographic structure of Turkey; these existing measures do not provide

relevant information about the poor and the poverty issue in Turkey. Hence, it is needed to

develop a multidimensional measure. Building upon the Global MPI, we propose a

multidimensional poverty measure for Turkey.

6 The measure includes 10 indicators at household level that are grouped into 3 dimensions: “living standards”,
“health” and “education”. Health dimension is measured by using 2 indicators: nutrition (if any adult or child in
the family is malnourished) and child mortality (if any child has died in the family). Education dimension has 2
indicators: years of schooling (if no household member has completed 5 years of schooling) and child enrolment
(if any school-aged child is out of school in years 1 to 8). Living standards dimension has 6 indicators: cooking
fuel (if they cook with wood, charcoal, or dung), sanitation (if does not meet Millennium Development Goal-
MDG definitions, or the toilet is shared), drinking water (if does not meet MDG definitions, or is more than 30
minutes walk), electricity (if household does not have electricity), flooring (if the floor is dirt, sand, or dung) and
assets (if do not own more than one of: radio, TV, telephone, bike, motorbike or  refrigerator and do not possess
a car or truck) (Alkire and Santos, 2010). Each of those dimensions is treated as equally important, called as
equal weighting. Total weight of the dimensions is equal to 1, implying that each dimension is assigned with 1/3
weight. The indicators are also equally weighted, implying that the dimension weight is divided by the number
of indicators in that dimension. The cut-off of the identification of the multidimensional poor is set as 30 percent
of weighted 10 indicators.
7 For instance, using only two indicators (child mortality and nutrition) would not accurately measure
deprivation in health. A household member could have a limitation in daily and professional activities that
precludes involving in labor market, which probably will influence well-being of individuals. On the other hand,
since rates of possession of radio, TV, telephone are quite high in Turkey, the indicators (such as possessions
radio, TV, telephone, bike, motorbike, car or tractor) are not appropriate for the concept of poverty in Turkey.
Also, the indicators with regard to housing conditions are more appropriate for underdeveloped countries rather
than middle-income or upper middle-income countries (such as dirt, sand, or dung flooring). Another problem
with the measure is the utilization of education as an indicator. Education status could be assumed a determinant
of poverty rather than its indicator. It slowly changes one year to another for adults, and therefore, is not
sensitive to short term fluctuations and policy changes. For instance, if you are 30 years old and university
graduated, you will not be deprived in the next 20 years. Decision on including an education indicators (such as
years of schooling, child school enrollment etc.) depends on what the purpose of the multidimensional poverty
measure is. If you design the measure to implement national development plan of the country, education
indicator would be reasonable. Finally, the measure disregards labor market dimension.



-A Multidimensional Poverty Measure for Turkey

Considering the demographic and economic structure in Turkey and using Polychoric

Principal Component Analysis (PCA), we choose 15 indicators in order to identify the

multidimensional poor.8 In order to measure health statuses of individuals, we have two

indicators: living in a household with at least one individual who has a chronicle health

problem or living in a household with at least one individual who experiences a limitation of

daily activities due to a health problem. Labor market status could be measured by using two

indicators: individuals are living in a household with at least one unemployed individual or

informally employed individual.9 In Turkey, informality is a still one of the major problems in

the labor market. According to the official labor market series released by TurkStat, the share

of total informal worker in total employment is 36.7 percent in 2013. Informality and poverty

can be regarded as correlated phenomena since informal jobs could lead to lower wages and

thus poverty (Devicienti et al., 2009).

Four indicators that we choose (to keep their home adequately warm, to face

unexpected expenses, to eat meat -or another adequate source of proteins- regularly and

washing machine) are the same indicators those which constitute EU severe material

deprivation measure. All the reasons criticized in the previous sub-section, we replace the

indicators “to pay rent, mortgage, other loans and utility bills, to go on holiday, audio-video

equipment (orig. ‘TV set’) and a car” with “ability to purchase clothes and possession of a

dish washer”. The percentage of individuals who are not able to afford to purchase new

clothes is 38 percent, while the percentage of those who do not possess a dish washer is 47

percent in 2010. We also choose possession of indoor toilet as a multidimensional poverty

indicator (the percentage of those who do not possess indoor toilet is 16 percent in 2010). In

addition, 4 indicators, which are payment arrears (excl. housing), payment arrears (housing),

not possession bath or shower in dwelling, and not access hot water in dwelling, are

considered in terms of housing conditions of individuals. The percentage of individuals who

do not possess bath or shower in dwelling is 7 percent, those who do not have hot water in

8 The survey distinguishes the reason of lacking an item, whether it is based on a “preference” or based on
“inability to pay”. We only focus on the “inability to pay”, in order to capture deprivations of individuals
accurately. On the other hand, a correlation of 0.30 may be considered moderate (Weinberg and Abramowitz,
2002); so we choose indicators with correlations greater than 0.30. In addition, we pursue a reliability analysis to
the indicators. App 1 shows Cronbach's alpha reliability coefficients and the reliability level could be assumed
fairly satisfactory (0.78).
9 Permanency status of the job can be seen one of indicators that show labor market status. Approximately 85
percent of individuals who are employed in permanent jobs are also informally working in the sample, and
therefore, it is closely related to informality and we do not include it.



dwelling is 27 percent, those who face payment arrears excluding housing is 27 percent and

those who face payment arrears related to housing is 27 percent in 2010 (Table 1).

Table 1: Deprivation in each indicator (%)

Indicators 2007 2008 2009 2010
No capacity to afford meal with meat 61 59 61 62
No ability to keep home adequately warm 41 41 37 36
No ability to purchase new clothes 50 46 45 38
No capacity to face unexpected expenses 71 71 63 66
Not possession of dish washer 53 50 50 47
Not possession of washing machine 14 12 9 8
At least one household member who has limitation in
activities because of health problems 44 53 54 54
At least one household member who has chronicle health
problem 53 55 59 58
Have payment arrears (excl. housing) 32 25 30 27
Have payment arrears (housing) 24 25 29 27
Not possession of bath or shower in dwelling 9 8 7 7
Not access to hot water in dwelling 31 29 28 27
Not possession of indoor toilet 17 16 16 15
At least one unemployed household member 11 12 15 13
At least one informally employed household member 48 47 47 47

There is no agreed process to determine which indicator belongs to which dimension

in the identification of the poor. It can be based on international consensus, personal expertise,

human rights, empirical evidence or statistical methods (Alkire and Santos, 2009, 2013;

Battiston et al., 2013). Following the works of Dekkers (2003) and Coromaldi and Zoli,

(2012), we use polychoric PCA in grouping of the indicators. The results show that the

indicators should be grouped into 4 dimensions (For the results see App 2). On the other hand,

weighting indicators/dimensions is another important stage of identification of the

multidimensional poor.10 We consider three different weighting methods and compare the

results. In our benchmark scheme, we equally weight the indicators. In the first scheme; first,

the dimensions are equally weighted, and then indicators are equally weighted, which is in

line with the Alkire-Foster methodology. In the second scheme, indicators are weighted with

10 There are broadly three weighting systems that are mostly used in the literature: Data-driven weights
(frequency, statistical and most-favorable); Hybrid weights (self-stated and hedonic) and Normative weights
(equal or arbitrary, expert opinion, price based) (Decanq and Lugo, 2013). Equal weighting is a method that is
widely used in the literature (Alkire and Foster, 2007, 2011). It implies that the dimensions are treated as equally
important. Even though the results can be simply interpreted in this weighting scheme, the main problem is to
assume that there is no discrimination about dimensions or items. However, it can be thought as a benchmark
method (Guio et al., 2009; Nicholas and Ray, 2012, Battiston et. al, 2013).



the factor loadings (weights) of polychoric PCA analysis. The dimensions and the weights are

presented in Table 2.

Table 2: Dimensions and Weights

Dimension Indicator

Equally

weighted

dimensions

and

indicators

Polychoric

PCA weights

Living standards

No capacity to afford meal with meat 0.04 0.3077

No ability to keep home adequately warm 0.04 0.2707

No ability to purchase clothes 0.04 0.3064

No capacity to face unexpected expenses 0.04 0.3201

Not possession of dish washer 0.04 0.3137

Not possession of washing machine 0.04 0.3112

Not access to hot water in dwelling 0.04 0.3105

Health Status

At least one household member who has limitation

in activities because of health problems 0.125 0.6404

At least one household member who has chronicle

health problem 0.125 0.6727

Housing

Have payment arrears (excl. housing) 0.0625 0.3726

Have payment arrears (housing) 0.0625 0.4268

Not possession of bath or shower in dwelling 0.0625 0.3327

Not possession of indoor toilet 0.0625 0.3601

Labor market status
At least one unemployed household member 0.125 0.7591

At least one informally employed household member 0.125 0.495

The another crucial step for the identification is the choice of appropriate cut-off in

order to determine how many deprivations should be experienced to be considered as a

“multidimensional poor”. Even though the intermediate method is more reasonable, we do not

decide any de facto cut-off since there is no an agreed principle to set the cut-offs. Instead, we

make a robustness analysis by using possible cut-offs.11

11The cut-off that is used in the benchmark model is just above the mean deprivation. Since the mean deprivation
is 5.5, the cut-off varies from being deprived in 6 indicators to 9 indicators out of 15. It is noteworthy that being
deprived in 9 or over is fairly marginal. The cut-offs that are used in the second and the third weighting schemes
are the percentage of the maximum total weight. For instance, maximum total weight can equal to 1 in the
second weighting scheme. The first cut-off is the 20 percent of 1 (i.e. 0.20), the second cut-off is 30 percent of 1
(i.e. 0.30), and so on.



In order to understand how the new measure differentiates from the other existing

measures, Table 3 presents poverty status match (i.e. overlapping ratio) between our measures

and relative income poverty. According to the results, we observe fairly high overlapping

ratios (varies from 53 percent to 82 percent). However, we find that when we increase the cut-

off, the overlapping ratios increase as well. Contrary to this finding, the overlapping between

multidimensional poverty and EU severe material deprivation decreases, when we increase

the cut-off for multidimensional poverty.

Table 3: Poverty status match between measures (%, in total sample)
Weighting Cut-offs

Relative income poverty EU Severe material deprivation

Non-poor Poor Non-poor Poor

Poverty status

match*

Benchmark

(Equally

weighted

indicators)

6 indicators 74.6 76.2

7 indicators 79.4 68.6

8 indicators 81.9 60.7

9 indicators 81.6 53.6

Equally weighted

dimensions and

indicators

(30 percent) 0.3 57.6 75.2

(40 percent) 0.4 68.1 72.0

(50 percent) 0.5 76.2 66.7

(60 percent) 0.6 80.4 57.8

Polychoric PCA

weights

(30 percent) 1.86 58.7 78.4

(40 percent) 2.48 69.8 75.7

(50 percent) 3.10 77.6 67.0

(60 percent) 3.72 80.4 56.0

*Poverty statuses match denotes the sum of the percentages of the non-poor and poor individuals in total population according the two
measures.
**In the benchmark model, for instance, the cut-off  of "6 indicators" means being deprived at least 6 indicators out of 15.
*** A more detailed information regarding the table could be found in App 3.

Table 4 reports poverty headcount rates. During the period, relative income poverty

declined from 25.2 percent to 22.5 percent, while EU severe material deprivation slightly

increased from 59.0 percent to 59.3 percent. As for the findings with respect to the

multidimensional poverty, the rates obtained from the benchmark model are the lowest ones,

while the rates obtained from the second are lower than those obtained from the first.

However, multidimensional poverty decreased for all cut-offs and weightings, we observe that

multidimensional poverty slightly increased according to the cut-off 20 percent (from 60

percent to 61.2 percent), but it decreased for the other cut-offs. It is noteworthy that decline in

multidimensional poverty rates obtained from the benchmark are higher than those obtained

from the first and second weighting schemes. On the other hand, when the weights obtained

from polychoric PCA (i.e. the second weighting scheme) are used, we find similar patterns

compared to those that are obtained by equal weighting scheme.



Table 4: Poverty headcount rates (%)
2007 2008 2009 2010

Income poor 25.2 23.6 24.5 22.5

EU Severe material

deprivation
59.0 58.6 57.7 59.3

Multidimensional

Poverty

Benchmark

(Equally

weighted

indicators)

6 indicators 41.2 39.6 39.3 36.3

7 indicators 32.2 28.7 29.4 26.5

8 indicators 23.1 19.6 20.4 18.2

9 indicators 15.3 12.2 12.7 11.0

Equally

weighted

dimensions

and indicators

(30 percent) 0.3 60.0 61.2 63.2 61.2

(40 percent) 0.4 45.6 46.3 47.5 45.2

(50 percent) 0.5 31.6 30.7 31.6 29.4

(60 percent) 0.6 18.7 17.8 18.6 17.1

Polychoric

PCA weights

(30 percent) 1.86 59.8 60.3 61.4 59.6

(40 percent) 2.48 44.5 44.3 45.1 42.2

(50 percent) 3.10 30.1 28.6 29.5 26.8

(60 percent) 3.72 16.4 14.9 16.0 14.2

These findings indicate that poverty rates change when a different weighting scheme

used. The weighting only matters in terms of levels of the rates, so the trend does not change.

However, the point is to analyze the poverty as comprehensive as possible rather than to

declare a poverty rate. Hence, it is important to analyze whether determinants of

multidimensional poverty change when different weightings and cut-offs are used. The next

section analyzes this question. Robustness checks are done but we only report the empirical

results of the benchmark model. The other results obtained from the first and the second

weighting methods are presented in footnotes and Appendix. On the other hand, the results do

not remarkably change when one used balanced panel data of SILC for the same period.

3. Empirical Methodology and Results

We estimate a series of random effect probit models, where each dependent variable

denotes poverty statuses of individuals (1=poor (deprived), 0=non-poor (non-deprived))

calculated by all the measures at the possible cut-offs. We use a set of variables that captures

individual characteristics (such as age, gender, marital status and years of schooling),

household characteristics (such as the household size, number of children and the ratio of the

number of worker employed in agricultural sectors to the number of worker in the household)

and dummy variables that indicate whether households are home owners or recipients of



labor, entrepreneurial, rental/ asset income, retirement income and social welfare income.12 It

is noteworthy that income data in SILC is collected for the preceding calendar year, i.e.

income data is provided with a time lag in the survey. On the contrary, other variables (such

as variables related to living standards, health status etc.) are collected for the survey year.

This reveals a time mismatch between income data and the others. A time adjustment could

be a better way in order to analyze the determinants of multidimensional poverty. However,

income types received by the household in the preceding year might be more explanatory for

the understanding current multidimensional poverty status. For instance, the Report named as

"Income Poverty and Material Deprivation" of European Union in 2010 underlines that even

though the difference in reference years raises certain technical and theoretical issues, it

addresses the potential lagged effect between income and deprivation.

The estimation results are presented in Table 5, which are organized such that the

effect of an explanatory variable on multidimensional poverty can be observed easily across a

single row of the table. If the variable in question has a statistically significant coefficient in

more than one instance, we interpret this finding as evidence that it has a statistically

significant effect on the probability of being poor. The first four columns show the results of

our benchmark model. The fifth column of the table is devoted to the results of the model

where dependent variable shows EU severe material deprivation status (1=severely materially

deprived, 0=non-deprived), while the last column presents the results of income poverty

model where dependent variable shows income poverty status (1= poor, 0=non-poor).

According to the results, while the coefficients of years of schooling, homeownership

are statistically significant and negative, the coefficients of household size and the ratio of

agricultural worker to the number of worker in the household are significant and positive for

all measures. This finding implies that lower years of schooling or homeownership decreases

the likelihood of being multidimensional poor (irrespective of the cut-off), severely materially

deprived or income poor, while higher household size or attachment to agriculture

employment increases the likelihood of being poor.13

On the other hand, the number of children in the household is significant and positive

for income poverty and EU severe material deprivation, implying that living in household

with higher number of children increases the probability of being income poor or severely

12 Social welfare income is the sum of unemployment benefits (including severance payment), widowed-orphan
benefits and elderly salaries, unpaid grants, and child benefits, housing allowance, and benefits from other
persons or households as unreturned benefits in cash or kind received by households.
13 The result with relation to agriculture is an expected result since agricultural production is mostly done by
unpaid family workers in family establishments.



materially deprived. Also, its coefficient is significant and positive for the probability of being

multidimensionally poor (only significant for the cut-offs 7 and 9). So, individuals who are

living in households with higher number of children are more likely to be multidimensionally

poor.

When we look at the results with relation to the income types received by households,

being a social welfare income recipient is significant and positive for all measures. So,

individuals who are living in households that receive social welfare income are more likely to

be poor. However, the being an entrepreneurial or a rental/asset income recipient has

significant and negative effect on the probability of being poor (for all measures and cut-offs).

We observe a similar effect of being a retirement income recipient, but note that it is

insignificant for the cut-off 6. On the other hand, while we find that the coefficient of being a

labor income recipient is significant and negative for the probability of being income poor, it

is significant and positive for the probability of being severely materially deprived. It is only

significant for the multidimensional poverty calculated by using the cut-off 6 and it has a

positive effect on the probability of being multidimensionally poor.14

14 When we use equal weighting scheme in order to identify the multidimensional poor, which is the same
weighting method with the Alkire-Foster multidimensional poverty methodology, we find somewhat different
results compared to those that are obtained from the benchmark model (App 5). The effects of years of
schooling, household size, and the attachment to agricultural employment, homeownership, the recipiency of
rental/ asset and social welfare income show the same pattern compared to the benchmark scheme. However, we
find that the number of children on the likelihood of being multidimensional poor has a negative effect for all
cut-offs. With respect to the other income types received by households, while we find that being a labor income
recipient is significant and positive for all measures, being an entrepreneurial income recipient is only significant
and positive for the cut-off 40 percent and being a retirement income recipient is significant and positive for the
cut-off (except for the cut-off 60 percent). On the other hand, App 7 presents the results of the models where we
use the weights obtained from polychoric PCA in this weighting scheme. There are two different findings from
the results obtained by using the first weighting method: (i) being an entrepreneurial income recipient decreases
the probability of being multidimensionally poor, which is line with the results of benchmark model, and (ii)
being a retirement income recipient decreases the probability of multidimensionally poor (for the highest cut-
off), while it increases the probability of being multidimensionally poor (for the lower cut-offs). The finding
with relation to the effect of being a retirement income recipient could be due to the fact that we include in the
multidimensional measure the indicators regarding health. Individuals who receive retirement payment are older
compared to those who do not. So, older individuals are more likely to have any health problem, which could be
a reason of the positive effect of the retirement income.



Table 5: Probit regression results of the multidimensional poverty, income poverty and
EU severe material deprivation

Covariate MP-cut-off 6 MP-cut-off 7 MP-cut-off 8 MP-cut-off 9

EU severe

material

deprivation

Relative

income

poverty

Female -0.33*** -0.35*** -0.38*** -0.43*** -0.31*** -0.34***

(0.022) (0.024) (0.027) (0.033) (0.021) (0.030)

Age -0.01 -0.01* -0.02*** -0.03*** -0.01* -0.05***

(0.004) (0.004) (0.004) (0.005) (0.004) (0.005)

Age sq. -0.00 -0.00 0.00 0.00** -0.00* 0.00***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Married -0.39*** -0.42*** -0.35*** -0.29*** -0.22*** -0.11**

(0.029) (0.031) (0.035) (0.041) (0.028) (0.040)

Years of schooling -0.18*** -0.18*** -0.19*** -0.20*** -0.17*** -0.18***

(0.004) (0.004) (0.005) (0.006) (0.003) (0.005)

No. of children -0.01 0.03** 0.02 0.06*** 0.04*** 0.22***

(0.010) (0.011) (0.011) (0.013) (0.010) (0.013)

Household size 0.15*** 0.13*** 0.13*** 0.09*** 0.06*** 0.20***

(0.007) (0.007) (0.007) (0.008) (0.006) (0.008)

# of agri. worker/ # of

worker

1.03*** 1.03*** 1.03*** 1.00*** 0.60*** 1.43***

(0.030) (0.031) (0.034) (0.039) (0.029) (0.039)

Homeownership -0.22*** -0.17*** -0.18*** -0.12*** -0.41*** -0.54***

(0.023) (0.025) (0.028) (0.034) (0.022) (0.032)

Type of income

Labor 0.06* 0.02 -0.02 -0.06 0.11*** -0.37***

(0.025) (0.026) (0.028) (0.034) (0.024) (0.031)

Social 0.23*** 0.25*** 0.33*** 0.38*** 0.15*** 0.17***

(0.018) (0.019) (0.022) (0.027) (0.017) (0.024)

Entrepreneurial -0.17*** -0.17*** -0.19*** -0.19*** -0.31*** -0.51***

(0.024) (0.026) (0.029) (0.035) (0.024) (0.033)

Retirement -0.04 -0.11*** -0.16*** -0.17*** -0.22*** -0.87***

(0.024) (0.026) (0.029) (0.035) (0.023) (0.037)

Rental/asset -0.44*** -0.39*** -0.37*** -0.36*** -0.53*** -0.42***

(0.026) (0.029) (0.033) (0.040) (0.024) (0.037)

Constant 0.46*** 0.14 -0.19 -0.44*** 2.14*** 0.43***

(0.085) (0.090) (0.101) (0.120) (0.084) (0.114)

lnsig2u 0.21*** 0.27*** 0.36*** 0.50*** 0.19*** 0.61***

(0.031) (0.033) (0.037) (0.043) (0.029) (0.036)

Observations 60,020 60,020 60,020 60,020 60,020 60,020

Number of id 24,601 24,601 24,601 24,601 24,601 24,601

Standard errors in parentheses
* p<.05, ** p<.01, *** p<.001
Note: The estimation sample consists of individuals who are 15 years old and over.



4. Conclusion

The notion of poverty is fundamentally determined in two different kinds of concepts:

Monetary or non-monetary concept. Different measures based on different indicators might

identify dissimilar individuals as poor, and therefore, poverty reduction policies might be

inefficient since it is not truly known who the poor are. Conventionally, lack of income is

assumed as a standard component of the definition of poverty. However, since it does not take

into account various aspects of poverty and the other shortcomings assessed above, poverty

has been recently taken as a multidimensional phenomenon that includes various dimensions

of well-being (such as health, living standards, labor market, etc.). Undoubtedly, there are

ongoing debates in the literature on multidimensional poverty measures. In this study, we

criticized the other existing measures (relative income poverty, EU severe material

deprivation criterion and Alkire-Foster multidimensional poverty measure) and proposed a

multidimensional poverty measure that incorporates various dimensions of well-being (such

as health, housing, labor market and living conditions) by taking into account the

socioeconomic and demographic structure of Turkey.

According to the results, given the overlapping ratios between the measures (over 56

percent), the new measure is partially consistent with the existing measures. The overlapping

between multidimensional poverty and relative income poverty increases as the cut-off of the

multidimensional measure increases. However, the overlapping between multidimensional

poverty and EU severe material deprivation decreases when we increase the cut-off of the

multidimensional measure. When we look at the descriptive findings, we observe that relative

income poverty declined during the period under examination (from 25.2 percent in 2007 to

22.5 percent in 2010). However, EU severe material deprivation slightly increased from 59.0

percent in 2007 to 59.3 percent in 2010. With respect to the poverty rates calculated by using

the new measure, we observe that multidimensional poverty also decreased during the period

(with the exception of the multidimensional poverty calculated by using the first weighting

method and the lowest cut-off).

On the other hand, we aimed to reveal how the new measure differentiates from

existing poverty measures (i.e., relative income poverty measure and EU severe material

deprivation criterion). Hence, a set of probit regressions are estimated, where dependent

variables are EU severe material deprivation, income and multidimensional poverty. The

empirical findings are important to the debate surrounding the policies that aim to identify the

"poor" and reduce poverty in Turkey. For instance, higher years of schooling of individuals

has a significant and negative effect on the probability of being poor (regardless of the



measure and for all the cut-offs and the weighting). Poverty reduction policies in Turkey

should principally consider the education policies in the country. In addition, given the

number of household size has a significant and positive effect on the probability of being

poor; this gives rise to thought of existing fertility policies in Turkey. When we look at the

results with regard to household characteristics, we find that the home ownership decreases

the likelihood of being multidimensional poor (irrespective of the weighting and the cut-off);

high number of agricultural worker in the household, high household size or being a social

welfare income recipient increases the likelihood of being multidimensional poor. Given the

results regarding the agricultural employment, the study also emphasizes the importance of

labor market policies on fighting poverty. Rather than creating  “any” job, the job is needed to

be in non-agricultural sector, which might be a more sustainable solution for poverty.

On the other hand, the findings with respect to income types received by the

households indicate that being a non-labor income recipient is more relevant factor than labor

income for the probability of being multidimensional poor. This finding emphasizes that it is

needed to revise current labor market policies and deepen research further. In addition, it

underlines vital importance of policies to increase income of the poor. These policies could

centre on changing factor inputs to increase the level or price of output of the poor: land (land

reform, subsidized input packages, increased producer prices), labor (increasing employment

information; increasing participation rates (via kindergartens, population policy); eliminating

barriers in labor market; improving workplace health and safety; developing labor-using

techniques of production; minimum wage legislation; physical capital and financial capital

(Shaffer, 2008).
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Appendix

App 1: Cronbach alpha estimates
item-test item-rest interitem

Item Obs  Sign correlation correlation covariance alpha

No capacity to afford meal with meat 107719  + 0.6355 0.5345 0.0355536 0.7595

No ability to keep home adequately warm 107719  + 0.5687 0.4568 0.0367685 0.7667

No ability to purchase clothes 107719  + 0.6372 0.5348 0.0354318 0.7593

No capacity to face unexpected expenses 107719  + 0.637 0.5401 0.0357326 0.7593

Not possession of dish washer 107719  + 0.633 0.5288 0.0354524 0.7598

Not possession of washing machine 107719  + 0.4546 0.3797 0.0403022 0.7752

Not access to hot water in dwelling 107719  + 0.4816 0.3534 0.0382151 0.7763
At least one household member who has
limitation in activities because of health
problems 107719  + 0.426 0.2924 0.0392455 0.7817

At least one household member who has
chronicle health problem 107719  + 0.4744 0.3593 0.0386869 0.7752

Have payment arrears (excl. housing) 107719  + 0.3182 0.1908 0.0412547 0.7886

Have payment arrears (housing) 107719  + 0.4318 0.3639 0.0408576 0.7768

Not possession of bath or shower in dwelling 107719  + 0.5694 0.4664 0.0371191 0.7662

Not possession of indoor toilet 107719  + 0.4955 0.4052 0.0390968 0.7722

At least one unemployed household member 107719  + 0.2608 0.1624 0.0422794 0.7875
At least one informally employed household
member 107719  + 0.434 0.3001 0.0390812 0.7811

Test scale 0.0383385 0.78

App 2: Weights obtained from polychoric PCA
Indicators Comp 1 Comp 2 Comp 3 Comp 4

No capacity to afford meal with meat 0.3077 0.1845 -0.0878 -0.0454

No ability to keep home adequately warm 0.2707 0.1984 -0.1584 0.0666

No ability to purchase clothes 0.3064 0.1623 -0.1218 0.0365

No capacity to face unexpected expenses 0.3201 0.2192 -0.1273 -0.0479

Not possession of dish washer 0.3137 0.0082 -0.0749 -0.011

Not possession of washing machine 0.3112 -0.2554 -0.1145 0.1141

Not access to hot water in dwelling 0.1797 0.1252 0.6404 0.0012
At least one household member who has limitation in activities because of
health problems 0.1474 0.1327 0.6727 -0.0194

At least one household member who has chronicle health problem 0.2099 0.3726 -0.1341 -0.1563

Have payment arrears (excl. housing) 0.1069 0.4268 -0.0921 -0.3447

Have payment arrears (housing) 0.3057 0.3327 -0.0137 0.0856

Not possession of bath or shower in dwelling 0.3105 -0.2941 -0.0296 0.0671

Not possession of indoor toilet 0.293 0.3601 0.0201 0.0041

At least one unemployed household member 0.121 0.2228 0.0701 0.7591

At least one informally employed household member 0.2015 -0.237 0.1481 0.495



App 3: Poverty status match (in total population)
Weighting

scheme
Cut-offs Poverty Status

Relative income poverty EU Severe material deprivation

Non-poor Poor Non-poor Poor

Benchmark

6 indicators
Non-poor 56.2 5.3 39.6 21.9

Poor 20.1 18.4 1.9 36.7

7 indicators
Non-poor 63.6 7.8 40.7 30.7

Poor 12.7 15.9 0.7 27.9

8 indicators
Non-poor 69.2 11.0 41.2 39.1

Poor 7.1 12.7 0.2 19.5

9 indicators
Non-poor 72.8 14.9 41.4 46.4

Poor 3.5 8.8 0.0 12.2

1st weighting

scheme

(30 percent) 0.3
Non-poor 36.1 2.2 27.4 10.8

Poor 40.3 21.5 14.0 47.8

(40 percent) 0.4
Non-poor 49.1 4.7 33.6 20.2

Poor 27.2 19.0 7.8 38.4

(50 percent) 0.5
Non-poor 60.9 8.4 38.7 30.6

Poor 15.4 15.3 2.7 28.0

(60 percent) 0.6
Non-poor 69.4 12.7 40.7 41.4

Poor 6.9 11.0 0.8 17.2

2nd weighting

scheme

(30 percent) 1.86
Non-poor 37.3 2.3 29.7 9.9

Poor 39.0 21.4 11.7 48.7

(40 percent) 2.48
Non-poor 51.1 5.0 36.6 19.5

Poor 25.2 18.7 4.8 39.1

(50 percent) 3.10
Non-poor 62.7 8.8 40.0 31.6

Poor 13.6 14.9 1.4 27.0

(60 percent) 3.72
Non-poor 70.8 14.1 41.1 43.7

Poor 5.5 9.6 0.3 14.9



App 4: Marginal effects of the bechmark model, EU severe material deprivation and
income poverty

Covariate MP-cut-off 0.3 MP-cut-off 0.4 MP-cut-off 0.5
EU Severe
Material
Deprivation

Income Poverty

Female -0.11*** -0.08*** -0.04*** -0.12*** -0.03***
(0.007) (0.005) (0.003) (0.008) (0.002)

Age -0.00 -0.00* -0.00*** -0.00* -0.00***
(0.001) (0.001) (0.000) (0.001) (0.000)

Age sq. -0.00 -0.00 0.00 -0.00* 0.00***
(0.000) (0.000) (0.000) (0.000) (0.000)

Married -0.14*** -0.10*** -0.04*** -0.08*** -0.01*
(0.011) (0.008) (0.004) (0.010) (0.003)

Years of schooling -0.06*** -0.04*** -0.02*** -0.07*** -0.01***
(0.001) (0.001) (0.001) (0.001) (0.001)

No. of children -0.00 0.01** 0.00 0.01*** 0.02***
(0.003) (0.002) (0.001) (0.004) (0.001)

Household size 0.05*** 0.03*** 0.01*** 0.02*** 0.01***
(0.002) (0.001) (0.001) (0.002) (0.001)

# of agri. worker/ # of
worker

0.35*** 0.22*** 0.10*** 0.23*** 0.11***

(0.010) (0.007) (0.004) (0.011) (0.005)
Homeownership -0.08*** -0.04*** -0.02*** -0.15*** -0.05***

(0.008) (0.006) (0.003) (0.008) (0.004)
Type of income
Labor 0.02* 0.00 -0.00 0.04*** -0.03***

(0.008) (0.005) (0.003) (0.009) (0.003)
Social 0.08*** 0.05*** 0.03*** 0.06*** 0.01***

(0.006) (0.004) (0.002) (0.006) (0.002)
Entrepreneurial -0.06*** -0.04*** -0.02*** -0.12*** -0.04***

(0.008) (0.006) (0.003) (0.009) (0.003)
Retirement -0.01 -0.02*** -0.01*** -0.08*** -0.05***

(0.008) (0.005) (0.002) (0.009) (0.003)
Rental/asset -0.13*** -0.07*** -0.03*** -0.21*** -0.02***

(0.007) (0.005) (0.002) (0.010) (0.002)

Observations 60,020 60,020 60,020 60,020 60,020
Number of id 24,601 24,601 24,601 24,601 24,601
Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05



App 5: Probit regression results of the multidimensional poverty by the first weighting
scheme and possible cut-offs
Covariate MP-cut-off 0.3 MP-cut-off 0.4 MP-cut-off 0.5 MP-cut-off 0.6

Female -0.25*** -0.27*** -0.28*** -0.33***

(0.023) (0.022) (0.022) (0.026)

Age 0.01* 0.01 0.00 -0.01

(0.004) (0.004) (0.004) (0.004)

Age sq. -0.00* -0.00* -0.00 0.00

(0.000) (0.000) (0.000) (0.000)

Married -0.55*** -0.50*** -0.47*** -0.39***

(0.032) (0.030) (0.030) (0.034)

Years of schooling -0.16*** -0.16*** -0.15*** -0.15***

(0.004) (0.004) (0.004) (0.004)

No. of children -0.17*** -0.13*** -0.10*** -0.09***

(0.012) (0.011) (0.010) (0.011)

Household size 0.29*** 0.24*** 0.21*** 0.20***

(0.008) (0.007) (0.007) (0.007)

# of agri. worker/ # of

worker

1.27*** 1.23*** 1.08*** 0.95***

(0.035) (0.031) (0.030) (0.033)

Homeownership -0.10*** -0.11*** -0.11*** -0.14***

(0.023) (0.023) (0.023) (0.027)

Type of income

Labor 0.11*** 0.12*** 0.12*** 0.04

(0.027) (0.025) (0.024) (0.027)

Social 0.22*** 0.23*** 0.25*** 0.27***

(0.018) (0.018) (0.018) (0.021)

Entrepreneurial 0.02 0.11*** 0.02 -0.02

(0.025) (0.024) (0.024) (0.028)

Retirement 0.35*** 0.29*** 0.11*** -0.01

(0.026) (0.025) (0.024) (0.028)

Rental/asset -0.35*** -0.34*** -0.37*** -0.38***

(0.026) (0.025) (0.026) (0.031)

Constant 0.37*** -0.24** -0.66*** -1.03***

(0.090) (0.086) (0.085) (0.097)

lnsig2u 0.24*** 0.25*** 0.14*** 0.27***

(0.031) (0.030) (0.032) (0.037)

Observations 60,020 60,020 60,020 60,020

Number of id 24,601 24,601 24,601 24,601
Standard errors in parentheses
* p<.05, ** p<.01, *** p<.001



App 6: Marginal effects the first weighting scheme and possible cut-offs
Covariate MP-cut-off 0.3 MP-cut-off 0.4 MP-cut-off 0.5 MP-cut-off 0.6
Female -0.08*** -0.11*** -0.08*** -0.03***

(0.007) (0.009) (0.006) (0.003)
Age 0.00* 0.00 0.00 -0.00

(0.001) (0.002) (0.001) (0.000)
Age sq. -0.00* -0.00* -0.00 0.00

(0.000) (0.000) (0.000) (0.000)
Married -0.16*** -0.20*** -0.14*** -0.05***

(0.008) (0.012) (0.009) (0.004)
Years of schooling -0.05*** -0.06*** -0.04*** -0.02***

(0.001) (0.001) (0.001) (0.001)
No. of children -0.06*** -0.05*** -0.03*** -0.01***

(0.004) (0.004) (0.003) (0.001)
Household size 0.09*** 0.10*** 0.06*** 0.02***

(0.003) (0.003) (0.002) (0.001)
# of agri. worker/ # of worker 0.41*** 0.49*** 0.30*** 0.10***

(0.011) (0.012) (0.008) (0.004)
Homeownership -0.03*** -0.04*** -0.03*** -0.01***

(0.007) (0.009) (0.007) (0.003)
Type of income
Labor 0.03*** 0.05*** 0.03*** 0.00

(0.009) (0.010) (0.006) (0.003)
Social 0.07*** 0.09*** 0.07*** 0.03***

(0.006) (0.007) (0.005) (0.002)
Entrepreneurial 0.01 0.04*** 0.01 -0.00

(0.008) (0.010) (0.007) (0.003)
Retirement 0.11*** 0.12*** 0.03*** -0.00

(0.007) (0.010) (0.007) (0.003)
Rental/asset -0.12*** -0.13*** -0.09*** -0.03***

(0.009) (0.010) (0.006) (0.002)

Observations 60,020 60,020 60,020 60,020
Number of id 24,601 24,601 24,601 24,601
Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05



App 7: Probit regression results of the multidimensional poverty by using the second
weighting scheme and possible cut-offs
Covariate

MP-cut-off

1.86
MP-cut-off 2.48 MP-cut-off 3.10 MP-cut-off 3.72

Female -0.27*** -0.27*** -0.30*** -0.35***

(0.022) (0.021) (0.022) (0.027)

Age 0.01** 0.01 -0.00 -0.01**

(0.004) (0.004) (0.004) (0.004)

Age sq. -0.00*** -0.00** -0.00 0.00

(0.000) (0.000) (0.000) (0.000)

Married -0.51*** -0.45*** -0.44*** -0.35***

(0.030) (0.028) (0.029) (0.035)

Years of schooling -0.16*** -0.15*** -0.15*** -0.15***

(0.004) (0.003) (0.004) (0.005)

No. of children -0.12*** -0.10*** -0.06*** -0.08***

(0.011) (0.010) (0.010) (0.011)

Household size 0.25*** 0.21*** 0.18*** 0.17***

(0.007) (0.007) (0.006) (0.007)

# of agri. worker/ # of

worker

0.99*** 0.96*** 0.87*** 0.81***

(0.032) (0.029) (0.029) (0.033)

Homeownership -0.15*** -0.12*** -0.10*** -0.10***

(0.022) (0.022) (0.023) (0.028)

Type of income

Labor 0.16*** 0.13*** 0.09*** 0.05

(0.025) (0.024) (0.024) (0.029)

Social 0.24*** 0.21*** 0.22*** 0.29***

(0.017) (0.017) (0.018) (0.022)

Entrepreneurial -0.08** -0.10*** -0.09*** -0.06*

(0.024) (0.023) (0.024) (0.029)

Retirement 0.23*** 0.13*** 0.02 -0.09**

(0.025) (0.023) (0.024) (0.029)

Rental/asset -0.41*** -0.41*** -0.38*** -0.32***

(0.025) (0.024) (0.026) (0.033)

Constant 0.49*** -0.01 -0.47*** -1.02***

(0.085) (0.081) (0.084) (0.100)

lnsig2u 0.17*** 0.10** 0.08* 0.25***

(0.031) (0.030) (0.033) (0.040)

Observations 60,020 60,020 60,020 60,020

Number of id 24,601 24,601 24,601 24,601

Standard errors in parentheses
* p<.05, ** p<.01, *** p<.001



App 8: Marginal effects the second weighting scheme and possible cut-offs
Covariate MP-cut-off

1.86 MP-cut-off 2.48 MP-cut-off 3.10 MP-cut-off 3.72

Female -0.09*** -0.10*** -0.07*** -0.02***
(0.008) (0.008) (0.005) (0.002)

Age 0.00** 0.00 -0.00 -0.00**
(0.001) (0.001) (0.001) (0.000)

Age sq. -0.00*** -0.00** -0.00 0.00
(0.000) (0.000) (0.000) (0.000)

Married -0.17*** -0.17*** -0.11*** -0.03***
(0.009) (0.011) (0.008) (0.003)

Years of schooling -0.06*** -0.06*** -0.04*** -0.01***
(0.001) (0.001) (0.001) (0.000)

No. of children -0.04*** -0.04*** -0.01*** -0.01***
(0.004) (0.004) (0.002) (0.001)

Household size 0.09*** 0.08*** 0.04*** 0.01***
(0.003) (0.002) (0.002) (0.001)

# of agri. worker/ # of worker 0.35*** 0.37*** 0.21*** 0.06***
(0.011) (0.011) (0.007) (0.003)

Homeownership -0.05*** -0.05*** -0.02*** -0.01***
(0.008) (0.008) (0.006) (0.002)

Type of income
Labor 0.06*** 0.05*** 0.02*** 0.00

(0.009) (0.009) (0.006) (0.002)
Social 0.08*** 0.08*** 0.05*** 0.02***

(0.006) (0.006) (0.004) (0.002)
Entrepreneurial -0.03** -0.04*** -0.02*** -0.00*

(0.009) (0.009) (0.006) (0.002)
Retirement 0.08*** 0.05*** 0.00 -0.01***

(0.008) (0.009) (0.006) (0.002)
Rental/asset -0.15*** -0.15*** -0.08*** -0.02***

(0.010) (0.008) (0.005) (0.002)

Observations 60,020 60,020 60,020 60,020
Number of id 24,601 24,601 24,601 24,601
Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05


