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Evidence for Income and Multidimensional Indicators
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Abstract

This paper presents empirical results of transitions of poverty measures for Chile,
using the 1996 — 2001 — 2006 National Socioeconomic Panel Survey data. We
compare the differences between poverty dynamics using the income method and
the multidimensional approach. Also, we identify determinants associated with
changes in the state of poverty. Over this period, Chile experienced significant
reductions in both income and multidimensional poverty. We found that the
percentage of people moving out of poverty using the income measure is higher
than the percentage of people out of poverty when measured multi-dimensionally.
The paper suggests that there are differences between the measures of
multidimensional poverty and multidimensional poverty transitions variy
considerably according to this. Transition matrices show that the percentage of
people moving out of poverty using the income measure is higher than the
percentage of people out of poverty when measured multi-dimensionally. The
importance of education as a determinant of exiting poverty is clear in all
measures, while the number of persons working at home is important only when
considering the income measure only.

Keywords: Poverty measurement, multidimensional poverty, poverty dynamics,
deprivations, transition matrix.
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1. Introduction

Understanding the dynamics of poverty is essential for the creation of public
policies oriented to this segment of the population. This is especially true when
studying the factors determining movement between socioeconomic levels, because
these are the determining factors on which we must build programs and policies in
a way to better target resources. This paper seeks to provide evidence about
transitions and factors influencing exiting or entering poverty in order to contribute
to the development of social programs aimed at overcoming poverty in Chile.

Moreover, studying transitions and determinants of poverty also arises from the
importance of undertstanding the part of the population that is not living in poverty
but is nevertheless in a vulnerable position. Poverty reduction does not necessarily
implies a reduced vulnerability of falling into poverty. Households that are subject
to variability in their incomes, or that suffer from a negative external shock, may at
one point be above the poverty line but quickly fall beneath the poverty
line. Evidence about poverty transitions is relevant because in addition to poverty
reduction measures, it is important to introduce long-term policies aimed at
reducing vulnerability. The concept of vulnerability allows accounting for a dynamic
notion of poverty as a present or potential condition while at the same time
providing a better characterization of chronic poverty

Public policies aimed at overcoming or reducing poverty should differentiate
between these two types of poverty. In the case of chronic poverty, measures
should be directed towards increasing the capital of households, while in the case of
transitory poverty, programs should be targeted towards promoting strong social
networks, providing social security.

In Chile, poverty has traditionally been measured using the Income Method, also
known as the Basic Needs Cost Method. According to this method, a person is
considered poor if his or her income is below a minimum level that satisfies basic
needs. This approach measures poverty in absolute terms and has been used in
Chile since 1987. Due to this, indicators have been kept comparable over time.

According to the income measures, Chile has experienced a significant reduction in
poverty. According to the Encuesta Nacional Caracterizacion Socioeconémica
(CASEN), in 1990 the proportion of poor people was 38.6% and decreased to
13.7% in 2006 (latest data available to date). This can mainly be attributed to
economic growth in the country during this period (Contreras, D. et al. 2007), and
public policy efforts to create a better quality of life through a broad network of
social protection and greater opportunities in social and economic fields.

Among the assumptions made when measuring poverty through income is that
people make decisions based on their preferences and needs, and that income is
the primary way for people to fill those needs. However, it has become extremely
relevant to measure poverty through methods incorporating other dimensions that
complement income. These are multidimensional poverty measures. This new
approaches stems from the assumptions that the measures based exclusively on
income as an approximation of market consumption capacity does not directly
capture access to goods that cannot be purchased with personal income and that
are mainly provided by the state (Larrafiaga 2007).

Another reason justifying the use of multidimensional poverty measures is that the
income indicator is an incomplete characterization of household welfare, but many
public programs and social policies are designed using this information. Finally, the
information used to construct income poverty indicators are derived from household
surveys, and segments of the population tend to under-report their income. While



there are attempts to correct this through adjustments and imputation methods,
there is evidence that self-reported income is flawed as a measure to calculate
poverty rates.

Thus, from a perspective of looking at poverty as a multidimensional phenomenon,
the measurement of poverty should consider non-monetary aspects to account for
these flaws and to complement the self-reported approach.

However, a multidimensional approach also entails certain complexities. The
research on the subject is relatively recent and there is no consensus on some
definitions and measures. This paper aims to identify differences in the analysis of
the dynamics of poverty in Chile using two measures of multidimensional poverty
and to identify determinants associated with changes in the state of poverty in
Chile.

Therefore, the main objective of the study is to compare the differences between
dynamics of poverty using the income method versus the multidimensional
approach, over the years 1996 - 2001 - 2006. The specific objectives are to
measure income poverty and multidimensional poverty, generate transition
matrices, and estimate determinates of poverty and entrance and exit for the years
1996, 2001 and 2006. This study will add important information regarding poverty
transitions with both measures and will contribute to the analysis of the dynamics
of poverty in Chile.

To achieve these objectives, we develop a calculation of income poverty and
multidimensional poverty. From this calculation, transition matrices are generated
to observe the dynamics of poverty measured by income and by multidimensional
measures. We then estimate discrete choice models to determine the probability of
moving into and out of the state of poverty. Finally, the results of both methods of
poverty measurement are compared.

The paper is structured as follows: in the second section, we will analyze the
existing evidence on poverty using multidimensional factors. In the third and fourth
section we describe the study methodology and data used. The fifth section
contains the main results and the final chapter presents the main conclusions.



2. Theoretical Framework

This section will address two topics: first, a brief review of vulnerability as a social
phenomenon. Then we describe different methodologies for estimating
multidimensional poverty, identifying some criteria for choosing dimensions and
some important factors when considering indicators.

2.1 Social Vulnerability

There is a very broad conceptualization of social vulnerability, which reviews
specific aspects of their definition, both theoretical and operational. In the case of
this paper, we are only interested in a conceptual definition as a contribution to the
understanding of vulnerability as a broader concept of poverty.

The concept of social vulnerability arises from a need to expand the concept of
poverty. Poverty as a social issue has become more complex in terms of its
dimensions and definitionand requires the inclusion of elements of risk and
safety. Thus arises the concept of vulnerability, which is dynamic and is broader
than the concept of poverty.

The concept of social vulnerability can be understood as "a multidimensional
process that converges into the risk or probability of the individual, household or
community to be hurt injured or harmed to changes or permanence to external or
internal situations. The social vulnerability of individuals and groups is expressed in
several ways, either as fragility and helplessness to changes caused in the
environment, as the institutional neglect from the state, which does not contribute
to strengthening or systematic care of its citizens, as for internal weakness to
address the changes of the individual or household to take advantage of
opportunities presented to them, as permanent insecurity that paralyzes, disabled
and discourages the possibility and act on future strategies for better standards of
living" (Busso, 2001).

On the other hand, the concept of vulnerability of households, recognizes that "a
household is considered vulnerable to future loss of welfare when the level is below
the threshold set by any standard (or standards) socially accepted to have been
caused by risk. The degree of vulnerability depends on the characteristics of risk
and the ability of households to face it. This ability depends on the particular
characteristics of the household and, above all, of its assets. The end result
expected is defined in relation to a specific indicator of welfare-level minimally
socially acceptable for example a poverty line" (Heitzmann, K., Canagarajah, R.
Siegel, P. 2002).

From the above, we can conclude that the phenomenon of social vulnerability draws
heavily on the combination of internal factors —the ability to respond to changes-
and environmental or external factors -determinants that cause
insecurity. Consequently, alternatives to reduce vulnerability will depend on the
relationship between existing assets and opportunities that the State, market and
society offer the individual or household.

In Chile, the Ministry of Planning (MIDEPLAN) has used the Ficha CAS as a tool to
assign different social benefits to the neediest families. However, this instrument
does not account for the social reality of poverty or social risks to vulnerable
groups. For this, the previous administration created a new instrument, the Social
Protection Sheet (FPS). This allows to capture the changes experienced by poors,
identifying the different dimensions that shaped poverty, detecting those living in
vulnerable conditions and collectinginformation needed for the application on social
programs.



To MIDEPLAN, vulnerability is understood as the risk of being below thepoverty line
and includes both households who are currently in that state and those who may be
in the future. It is a dynamic and comprehensive concept, designed to identify not
only poor households but those who are not considered poor but are vulnerable to
falling into poverty. It also takes into special account those family members who
are at the highest risk, such as children, the elderly, persons with disabilities,
teenage mothers, and female heads of household.

People in poverty are more vulnerable risks, as they have fewer resources to deal
with their situation. In this sense, MIDEPLAN proposes that the essence of the
approach to vulnerability lies in the ability to look at risk management as a safety
net for individuals and households, enabling the elimination of poverty (by reducing
vulnerability). In other words, risk management provides a way out of poverty or
prevents the movement of other individuals or families into poverty.

According to what was said earlier in this study we define a home to be vulnerable
when their level is or was under the poverty line (poverty line considering income
poverty or multidimensional poverty). That is, the social vulnerability is defined as
"the risk that has a home to fall into poverty.” We use this definition in order to
simplify the analysis and contribute to the study of the dynamics of poverty.

2.2 Multidimensional Poverty

There are two steps in measuring poverty (Sen, 1976): identification and
aggregation. In the case of poverty measured conventionally (considering income
as the sole indicator of poverty), identification of people in poverty corresponds to
defining a poverty line (z). This poverty line presents the income needed to
purchase a basic basket of goods and services. Thus poor people are those who
have a per capita income less than the poverty line. The poverty level is measured
as follows:

g @-x) forx <=z

z
g;=0 forx, =2z

In the stage of aggregation, using the function proposed by Foster, Greer and
Thorbecke (1984), the FGT measure is defined as follows:

FGT, —lrzl‘
== 7 &

i=1

where ™ is a measure of aversion to poverty. When ® is zero (* = 0), FGT
corresponds to the incidence of poverty (Headcount Measure), where all people
living in poverty are counted equally. When ® equals 1 (* = 1), FGT represents
the poverty gap, where the level of poverty for each individual will depend on how
far that person is from the poverty line. When ® is equal to 2 (®* = 2), it is the
squared poverty gap, where individuals receive higher weight the larger their
poverty gaps are. Therefore, when ® is greater than O (¥ > 0) the measure is
sensitive to the degree of poverty, whereas when ™ is greater than one (% > 1)
the measure is sensitive to the distribution of the poor (Alkire and Foster 2008).

When poverty is measured considering other dimensions besides income, it also
must meet these two stages (Battiston, D. et al. 2009). In this case, identifying the
poor starts with defining the dimensions to be considered (j) and the indicators to
be used in each of these dimensions. Finally, we must define the threshold for each



dimension indicating the cut-off where an individual would be deprived of that
dimension. This builds a vector of the poverty line in which each vector element
corresponds to the chosen thresholds for each dimension z = (z1, z2, z3 ..., zd).

The next step is to define how many dimensions (k) an individual must lack to be
considered multi-dimensionally poor. There are different approaches to answering
this question. The Union Approach, which presents all dimensions included in the
measurement (d) where the deprivation of one dimension is sufficent that the
person is considered to be poor multi-dimensionally, i.e k=1. The second approach
is the Intersection Approach, which defines poor multi-dimensionally a person who
is deprived in all dimensions k=d. The third alternative is to consider individuals to
be poor at an intermediate level of dimensions between the minimum and
maximum level.

Therefore, if ¢ is the number of poverty dimensions for the individual i, he will be
considered multi-dimensionally poor if ¢: = k:

. . oy =
Gij fz.— x..) forx;<z; ye =k

gij=0 otherwise

For aggregation stage, Alkire and Foster (2008) use the following indicators:

e Headcount Ratio: incidence or the proportion of poor people. This is analogous
to the headcount ratio used for the income poverty measure. It has the
advantage of being easy to calculate and interpret, but the disadvantage of not
satisfying the multidimensional monotonicity property, i.e. when increasing the
range of deprivation experienced by a poor person is not reflected in the level
of aggregate poverty.

i
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e Adjusted Headcount Ratio: measures the total number of deprivation
dimensions experienced by the poor in relation to the total number of
dimensions that can be deprived. It is a measure that combines information of
the incidence of poverty with the average deprivation of the poor. This indicator
is sensitive to the frequency and extent of multidimensional poverty (Alkire and
Foster 2008) and satisfies the monotonicity property, i.e. if the number of
dimensions that are deprived increases, the poverty rate also increases.

e Adjusted Poverty Gap: the poverty gap measures the depth of poverty, i.e.
how far below the threshold of poverty is the average impoverished person. This
indicator is calculated based on the product of the Adjusted Headcount Ratio
and the average poverty gap. The index also satisfies the monotonicity property
and considers the severity of poverty.

- Adjusted 2 Measure: is calculated based on the product of the Adjusted Ratio
Headcount and the average severity index. It is the sum of the squared poverty
gap divided by the maximum value that the squared gap can take. This
measures the severity of poverty and is sensitive to the inequality of distribution
of deprivation among the poor. The indicator allows nonlinearities for the
calculation of the poverty gap.



The following formula describes the measures mentioned above, when
z=0 corresponds to the Headcount Adjusted Ratio. When
e=1 the Adjusted Poverty Gap and when
#=2  js the Adjusted &z Measure.

i
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2.3 Dimensions, Indicators and Thresholds

For the calculation of the multidimensional poverty measure, the selection of the
dimensions indicators and thresholds for each indicator is complex, and
incorporates methodological decisions and political considerations.

There is a wide discussion of which dimensions should be considered in measuring
multidimensional poverty, what are indicators to be considered on a selected
dimension, how to measure each dimension, and finally how the threshold criterion
for poverty is chosen.

Alkire (2008) suggests that there are different options for selecting the dimensions:
1) use existing data2) make assumptions based on theoretical foundations 3)
create a list according to consensus 4) use a process of participatory public
deliberationand 5) choose dimensions according to empirical studies of values or
behavior of individuals.

When considering the selection of indicators, the author suggests the need to have
an index for each dimensionby combining existing indicators.Furthermore, he
suggests that the indicators of each dimension should not be highly
correlated. Finally, he recommends that sensitivity should be exercised, using more
than a poverty line to analyze the robustness of the data.

Additionally, following Larrafiaga (2007), the choice of other dimensions besides
income must satisfy two conditions: 1) be a basic determinant of welfare, so that
being deprived in that dimension is a threat to the quality of life, and 2) income
alone would not fix these deprivations. This would avoid duplication of the variables
considered. In relation to the indicators for each dimension, Larrafiaga suggests
that the important decision is to choose between resources and outcomes as they
relate directly to welfare. Additionally, these indicators must meet requirements for
identification, aggregation and comparison.

In summary, there are several recommendations of dimensions, indicators and
thresholds. There are certain conditions or properties that are more desirable, but
there is no consensus on which dimensions define poverty and therefore there are
no standard indicators or thresholds.



3. Methodology

For the analysis of the dynamics of multidimensional poverty we must measure
poverty using the income definition as well as by considering other dimensions.
Once the poverty rate considering both measures was estimated, we analyzed the
dynamics of poverty by observing the movements into and out of poverty using a
transition matrix.

We also consider the determinants of change between poverty states between 1996
and 2001 and again between 2001 and 2006. In other words, the determinants of
transition from a state of poverty to one not of poverty. For the latter, we used two
types of estimations: Probit and Multinomial Probit. We follow the proceeding steps.

3.1 Income Poverty and Multidimensional Poverty Measures

As noted above, there are various measures of aggregation that can be used. The
method used for this study was the Headcount Ratio. It was chosen because it
estimated poverty directly. The main advantage of this measure is that it provides
easily interpretable and disaggregated information, facilitating the analysis of
poverty transitions.

The model is as follows: there is a matrix of nxd | where *ij element corresponds
to the result of the individual i in dimension j, where i =1, ... .. ,nhand j=1, ..., d.

To carry out identification of poor households it is necessary to define thresholds for
each dimension that separates deprivation from non-deprivation. The set of
thresholds for each dimension considered is summarized in a vector z = (z1, z2,
z3..., zd). Thus, if the individual is under the threshold on a dimension, he is defined
as deprived in that dimension.

It is then necessary to define the number of dimensions k in which an individual
must be deprived to be considered multi-dimensionally poor. we consider two
approaches: the Union Approach (k=1) and an intermediate measure, where an
individual is considered poor multi-dimensionally if a person is deprived in two
dimensions (k=2). Two approaches were used to compare the results and verify
whether there were differences. Therefore, if € is the number of private

dimensions for the individual i, he will be considered poor if multi-dimensionally
Ci ==k .

Once identified as multidimensionally poor households we proceed to the
aggregation stage:

i

Ho = Y is:;(k} -1
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Where ¥8ij is the poverty gap of the individual i in the dimension j
Zy — X
Oij_ .

&l forx; <z ve 2k 0 herwi
Zj or 8ij=U othewise Thjg js the same as the

number of individuals private in k or more dimensions (q) over the total population

(n).



3.1.2 Dimensions, Indicators and Thresholds

Based on the literature and available data, the dimensions considered in this study
are: income, education, health, housing and overcrowding. The dimensions,
indicators and thresholds used are described below.

Income

For the income dimension, the threshold is the yearly official poverty line provided
by the Ministerio de Planificacion (MIDEPLAN). This is represented by per-capita
income. Therefore, if the individual is below the poverty line then the person is
counted as deprivate in the income dimension.

The income dimension will be one of the five dimensions included in the
multidimensional measure but it is also the indicator for the income poverty
measure. Note that when in the next section we show the results of the income
poverty measure it is simply the official poverty line provided by MIDEPLAN.

Education

In the case of the educational dimension, the indicator was the proportion of people
in the household over 14 years old with eight years of schooling, i.e. those who
have completed primary education. In this case the threshold was 50%, thus if less
than 50% of people over 14 years old in the household have completed primary
education, the household is considered deprived in the education dimension.

This indicator was used because years of schooling are a good proxy of educational
access and educational outcomes. The measure used was 8 years of schooling
because it is the required level of schooling in 1996.

Health

For the health dimension, the indicator is the percentage of people in the household
who declare that they do not have health insurance or belong to Group A (Indigent)
of the National Health Fund (FONASA). The threshold selected is 50% of household
members lacking health insurance or belonging to Group A.2

Housing

The measure of poverty in housing is an index created by the Ministerio Vivienda y
Urbanismo (MINVU) from three indicators. Those indicators are:

1) Housing Material Index: the predominant materials used in exterior walls, roofs
and floors of houses, which are classified as acceptable, recoverable or
unrecoverable, according to the following categories:

2|n Chile dl individuals have hedlth insurance, we are using as threshold the group that cannot choose were to go
when hacing a hedlth problem and most of the time use public health providers of low qudity.



Clasification Exterior Walls Roof Floor

Steel or reinforced concrete, Tejas; concrete slab with Radier coated (parquet or ceramic
Acceptable masonry brick, concrete or inner sky, zinc or slaty-sky table, linoleum, FLEXIT, tile,

stone partition lined both sides |interior: zinc, slaty, tile, tiled or |carpet, etc.), wooden table or on

(wood or other). wood interior with no sky. bearers or joists.

Adobe, unlined interior partition

Recoverable (wood or other) Barro, thatch, Phonolite; straw coiron, reeds |Radier uncoated, wood, plastic or

. or cane. ies directly on land.
drywall or other traditional craft. P Y
Waste material and / or
Unrecoverable recycling (cgrdboard, cans, Wastg matenall and /or Dirt floor.
sacks, plastic) and other recycling (plastics, cans, etc).

materials.

Housing can be analyzed by:

e Acceptable material: households whose houses have walls, ceilings and
floors that are classified as acceptable.

e Recoverable material: Households whose homes have walls, floor or ceiling
of acceptable or recoverable material or households whose homes have
more than one indicator recovered but none unrecovered.

e Unrecoverable material: households whose houses have at least one
unrecoverable material.

2) Sanitation: consists in availability of water within housing and the mechanism of
wastewater disposal. For this, the following categories are considered:

Clasification Water Availability Excreta Disposal

Acceptable Sanitation With faucet un the house Toilet conected to sewer
Toilet conected to septic tank

Sanititation Deficit With tap water in the site but | Sanitary latrine is connected to the black well
outside the home. Do not have |Box on black hole
the system, leads Drawer on ditches or canals

Drawer connected to another system
No toilet (WC)

3) Type of housing: classified into two types, acceptable housing: houses,
townhouses, apartments and rooms in old houses or tenements and unrecoverable
housing: consists of shacks, improvements, huts or similar buildings.

The overall quality of housing index consists of these three conditions, materials,
sanitation and housing type, and sorts them into three categories, "Acceptable”,
"Recoverable" and "Unrecoverable," according to the following criteria:



Quality of Housing Index

Categories Type of Dwelling Sanitation Index Materiality Index

Acceptable Housing Acceptable Acceptable Acceptable

Recoverable (only if the wall is
recoverable, other acceptable)
Recoverable Housing Acceptable or deficit Acceptable

Recoverable

Unrecoverable Housing Unrecoverable Acceptable Accepable
Recoverable
Unrecoverable
Accepable
Recoverable
Deficit Unrecoverable

The threshold chosen for this dimension was the level of "unrecoverable housing”,
i.e. if the household lives in a home classified as unrecoverable, then the home is
considered deficient in this dimension. If the housing is acceptable or able to be
made so, it is not considered deficient.

Overcrowding

Finally, overcrowding was defined by Ministerio Vivienda y Urbanismo (MINVU) as
the space available per resident and consists of:
e No overcrowding defined as those households with 2.4 or fewer people per
bedroom.
e Mediumvercrowding defined as those households with more than 2.5 but
less than 5 people per bedroom.
e Critical overcrowding defined as those households with five or more people
per bedroom.

Both medium and critical overcrowding are considered to be deficient in this
category

Considering these five dimensions, income, education, health, housing and
overcrowding, each with their own indicators and thresholds for poverty, we use the
Headcount Ratio method to determine multidimensional poverty.



3.2 Vulnerability: Transition Matrix

Once we estimated the rates of income poverty and multidimensional poverty, we
analyzed the dynamics of poverty and the vulnerability by observing the trajectory
of households over time.

A household is classified as poor or not poor by income and poor or not poor multi-
dimensionally. This was done for each respective year: 1996, 2001, and 2006. With
this information and through transition matrices, we observed changes in the
different states of households over time. Then we have four possible states, those
households who were poor in the two periods, those who came out of poverty,
those who entered poverty and finally those households which remained always
non-poor. Making this analysis we can identify those households that are in a
chronic state of poverty and those that are transient and vulnerable to falling into
poverty.

Chronic poverty is a result of low household productive capital, while in the
transient poverty is associated with negative shocks that the household is unable to
absorb(Contreras, D. et al.). It is this second group that is called "vulnerable"
because they do not necessarily fall under the poverty line in every moment of
time, but rather are households that are more likely to fall into this situation, since
it was previously below the poverty line

3.3 Probit and Multinomial Probit Estimations

We estimated discrete choice models for the determinants of the probability of
entering and exiting poverty for both income poverty and multidimensional poverty.
In the latter case, we considered two measures: multidimensional poverty using the
Union Approach (k=1) and intermediate approach of multidimensional poverty
using two dimensions (k=2).

At first we estimated Probit models for the determinants of the probability of
entering poverty and the probability of escaping poverty. The dependent variables
are as follows:

1 if household is Non Poor in t, and Poor in t; (NP — P)

Ventered r; I 0 if household is Non Poor in t; and Non Poor in £, (NP NP)

. 1if household is Poor in £, and Non Poor in &, (P — NFP)
Vexited:n I 0 if household is Poor in ty ond Poor int, (P — P)
This was done for changes in the state of poverty between 1996 and 2001 and for
changes in state of poverty between 2001 and 2006. In a second stage we
estimated multinomial Probit model, considering four possible categories. Here we
estimate the determinants of being in each of these alternatives.

Non Poor in tyand Non Poor in by (NP — NIY)
v Non Foor in tand Poor in t; (NP — F)
tirt Poor in tyend Non Poor in t; [P — NF)
Nun Puur in Lyund Noun Powr in by (NP - NP



3.3.1 Variables

The explanatory variables used for both estimates, Probit and Multinomial Probit,
are divided into categories geographic, demographic, human capital, labor, health,
and physical capital.

The geographic variables are Capital Region and Urban — Rural Area.

The demographic variables are Household Head Age (HH_Age), Household Head
Sex (HH_Sex), number of people over 65 years at home (Age>65), and Household
Head Couple (HH_Partner), which takes the value of 1 if the household head has a
spouse and O if the household head has no partner.

The educational variables are education level of the household head or spouse
(Parents_Education) and Maximum Education at Home (Max_Education) which is
the level of education achieved by the most educated person in the household.

The labor variables are Occupation of Head of Household (HH_Working) with value
1 for employed and value O for unemployed or retired. It also includes a
Dependency Ratio (Dependency_ratio), which is calculated by dividing the number
of people working by the total number of people in the household.

The health variables considered are: Disability, in which the variable takes value 1
if someone in the household has a disability and takes value O otherwise and Health
Shock which considers any household major illness during the period.

Finally, we use home ownership as a proxy for physical capital assets of the person.



4. Data

The database used in this investigation is from the CASEN Panel Survey for 1996,
2001 and 2006.

From the 1996 CASEN survey the Ministerio Planificacion (MIDEPLAN) took a
representative sub sample of households living in regions 111, VII, VIII as well as
the Metropolitan Region, which was surveyed in 2001 and then 2006. This sub-
sample consisted of 5209 households. The survey over-represents the poorest
households in the four regions.

Table 4.1 shows the number of households and people surveyed in each wave of
the Casen Panel Survey.

Table 4.1: Panel Casen 1996 — 2001 — 2006

Households Individuals
1996 5209 20942
2001 4648 18587
2006 3769 14568
1996 - 2001 3795 15038
2001 - 2006 3126 12100
1996 - 2001 - 2006 2648 10287

In the first wave, 5,209 households were interviewed totaling 20,942 people. By
2001 there were only 4,648 households totaling18,587 people. Finally in 2006 the
number of households was reduced to 3,769 totaling 14,568 people.

Because it is a panel survey, it is necessary to determine the level of attrition
sample over time. Attrition can present several problems for analysis of the data,
principally if the characteristics of the households that are lost, i.e. non-
respondents, differ systematically from the characteristics of those that are not.
This means that attrition is selective and any estimates made from this data may
be biased.

The rate of attrition for the sample is 28% after five years and 50% after 10 years.
This is comparable to similar surveys. According to a study on the nature of this
sample’s attrition (Bendezu, 2007) it consistently lost people between 20 and 29
years, people who rented their homes, and persons of higher income deciles.
Although this may lead to bias in the estimates, longitudinal survey weights
compensate for this attrition.

This multi-topic survey includes several useful topics for identifying poverty, both
income and multidimensional, and determinants that could contribute to transitions
between states of poverty or remaining in states (poor, non-poor). The main topics
covered by the survey are household composition, education, employment and
income.

For measuring poverty including other dimensions besides income, it would be ideal
to have a survey that has information about many other topics (that are not
included in Panel Casen), so that we could choose appropriate indicators for the
dimensions. ldeally, we would need information about other dimensions such as,
among others, security andhappiness,. At the moment, there is no such survey in
Chile.



5. Results
5.1 Deprivation by Dimensions

Table 5.1 shows the percentage of households that are under the threshold for each
of the five dimensions: income, education, health, housing and overcrowding. An
important observation is that for the income dimension defined by the poverty line,
the percentage of people below the threshold decreases over time. The reduction is
almost the same for the period between 1996 to 2001 as the one for 2001 to 2006.

For the dimension of education, in which the threshold is that 50% of household
members over 14 years of age have at least 8 years of education, the percentage
increased slightly between 1996 and 2001 and decreased slightly between 2001
and 2006. The health dimension has similar movement; the percentage held
between 1996 and 2001 and then there was a small decrease of about 1.4
percentage points between 2001 and 2006. In the housing dimension, there is a
decrease in the percentage of households below the threshold during 1996 and
2001, but then stops declining. The overcrowding dimension shows a clear decline
over the period. The reduction in the initial period is over 8 percentage points and
then 5 percentage points between 2001 and 2006.

Table 5.1: Deprivation by Dimensions (%)

Rimensions e[S 00 | NE—10 [0 <}
Income 19,3 14,9 8,0
Education 14,3 15,4 14,5
Health 25,9 25,8 24.4
Housing 3,9 1,7 1,5
Overcrowding 23,1 15,4 10,0

In relation to the level of deprivation of the population, Table 5.2 shows that the
percentage of households above the threshold for all dimensions has grown over
the years, reaching over 61% in 2006. On the other hand, people who are below
the threshold in four or five dimensions is 2% or less for any given year.

Table 5.2: Households by number of deprived dimensions (%0)

Number Deprivations Percentaae

1996 2001 2006
0 46,1 53,8 61,5
1 32,4 26,3 25,8
2 12,9 14,1 8,1
3 6,6 4,8 3,6
4 2,0 0,9 0,9
5 0,1 0,1 0,1

5.2 Headcount Ratio (H) and Adjusted Headcount Ratio (MO)

When measuring poverty in a multidimensional way, using the Headcount Ratio and
considering the Union Approach, poverty rates are 51.4% in 1996, 44.3% in 2001,
and 36.8% in 2006. If we define poverty intermediately, as being poor if household
have two or more dimensions under a corresponding threshold (k=2,) the
percentages of households in poverty decreases to 18.5% in 1996, 16.8% in 2001
and 11.7% in 2006. Consistently, the more dimensions are included in the "cut off",
the lower the poverty rate for all years.



Table No. 5.3 shows these results and reports the percentages at each value of "cut
off" as possible (k = 1, ..., 5).

Table 5.3: Multidimensional Poverty: Headcount Ratio (%)

Headcount Ratio (H)

MEo S R—-0v o ) S— <Y

Union Approach (k>=1) 51,4 44,3 36,8
2 dimensions (k>=2) 18,5 16,8 11,7
3 dimensions (k>=3) 6,8 4.3 3,6
4 dimensions (k>=4) 0,9 0,5 0,2
Intersection Approach (k=5) 0,1 0,0 0,1

It is important to keep in mind that the Headcount Ratio is a multidimensional
poverty measure that does not satisfy the monotonicity property since the measure
does not change if a poor person increases the number of deprivationsTherefore,
we calculate the Adjusted Headcount Ratio, which takes into account the number of
deprivations per person. The following tables show the average deprivation of the
poor in each "cut off" and poverty rates using this new measure.

Table 5.4: Average Deprivations of the Poor (%)

Averaae Deprivations of the Poors (A)

1996 2001 2006
Union Approach (k>=1) 1,9 1,8 1,7
2 dimensions (k>=2) 2,6 2,5 2,5
3 dimensions (k=>=3) 3,3 3,2 3,3
4 dimensions (k>=4) 4,1 4,1 4,2
Intersection Approach (k=5) 5,0 5,0 5,0

Table 5.5: Multidimensional Poverty: Adjusted Headcount Ratio (%)

Adiusted Headcount Ratio (MO)
1996 2001 2006
Union Approach (k>=1) 19,0 15,9 12,5
2 dimensions (k>=2) 9,5 8,4 6,0
3 dimensions (k>=3) 4.5 2,8 2,4
4 dimensions (k>=4) 0,7 0,4 0,1
Intersection Approach (k=5) 0,1 0,0 0,1

We can find significant differences in terms of magnitude of poverty between the
two measures. But poverty in both measures decreases oveofr time and always
decreases dramatically when defining poverty with a cut off = 3 or more
dimensions. This shows that few people have deficiencies in more than two

dimensions.

For the transition matrix and the estimates shown in the following sections, the
Headcount Ratio measured is used for simplicity.



5.3 Transition Matrix

Transition matrices are given below for each period and for each of the three
measures of poverty: poverty measured by income, multidimensional poverty k=1
and multidimensional poverty k=2.

The data shows that in 1996-2001 the percentage of households who move out of
income poverty was 59.7% while the percentage of household who enter poverty
only reaches 8.8%. On the other hand, 40.3% of households are below poverty line
the two years. For the following period, 2001 - 2006, those leaving poverty are
above 74% and those who become poor are only 5.0%.

Chronic poverty was reduced by 15 percentage points over the two periods.
Considering the definition of transient poverty as those households that exit and
enter poverty in the period studied, it can be said that 18.6% of the hosuseholds
between 1996 and 2001 are in this situation, therefore are in a vulnerable
contidion. In the case of the next period, 2001 — 2006, the transient poverty is
reduced to 15.4%.

Matrix 1: Income Povertv (%) 1996 - 2001 Matrix 2: Income Povertyv (%) 2001 - 2006
2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 40,3 59,7 19,3 Poor 25,2 74,8 14,9
Non Poor 8,8 91,2 80,8 Non Poor 5,0 95,0 85,2
Total 14,9 85,2 100,0 Total 8,0 92,0 100,0

Looking at the results for the period 1996 - 2001, for multidimensional poverty
k=1, we see that those moving out of poverty are only 32.0% and those entering
poverty are 19.2%. The households that can be classified in chronic poverty reach
68.0% ando those in a transient poverty status are 25.7%. In the following period,
the percentage of movement out of poverty increases to 38.3% while movement
into poverty decreased slightly (17.0%). The households that can be considered
vulnerable in this period increased to 26.3%. This can be explained because there
are more households leaving poverty between 2001 — 2006 than in the first period.

Matrix 1: Multidimensional Povertv (k=1) (%) 1996 - 2001 Matrix 2: Multidimensional Povertv (k=1) (%) 2001 - 2006

2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 68,0 32,0 51,4 Poor 61,7 38,3 44,3
Non Poor 19,2 80,8 48,6 Non Poor 17,0 83,0 55,7
Total 44,3 55,7 100,0 Total 36,8 63,2 100,0

In the case of multidimensional poverty k=2, between 1996 and 2001 movement
out of poverty was 51.7% while movement into poverty was 9.7%. This contrasts
with the following period, in which poverty exit levels are 60% and poverty
entrance was 5.9%. The households that remain poor between 1996 and 2001 are
48.3%, while in the second period studied the percentage decreases to 40.5%.

Looking at the transient poverty, in the first period the percentage reaches 17.4%,
while in the second period studied the rate decreased to 14.9%.



Matrix 1: Multidimensional Povertv (k=2) (%) 1996 - 2001 Matrix 2: Multidimensional Povertv (k=2) (%) 2001 - 2006

2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 48,3 51,7 18,5 Poor 40,5 59,6 16,8
Non Poor 9,7 90,3 81,5 Non Poor 5,9 94,1 83,2
Total 16,8 83,2 100,0 Total 11,7 88,3 100,0

From these matrices it follows that, when measuring poverty by income, the
percentage of individuals moving out of poverty in each period is greater than when
considering multidimensional poverty by either of the two definitions used here.
This could be due to the fact that multidimensional measures of poverty consider
dimensions that are more persistent over time. For example, there is a lot of
similarity in the educational dimension over time compared to the income
dimension. The appendix includes transition matrices for each dimension showing
the low rate of change in the education and health dimensions.

Moreover, the percentage of people who fall into poverty, i.e. those that became
poor during the time period is considerably lower when comparing income poverty
with multidimensional measure via Union Approach. However, it is very similar
when compared with the multidimensional poverty measure (k = 2).

Therefore, we can conclude that, in terms of dynamics of poverty, income poverty
measures behave similarly to the multidimensional poverty measure when counting
deprivation in two or more dimensions. This may be due to correlation in deprivate
dimensions with lack of income.

5.4 Probit Estimations

To understand what is correlated with household transitions into and out of poverty
over time, it is necessary to look at the determinants that explain the change in
status. For this we estimate Probit and Multinomial Probit models for each
measurement of poverty utilized. This is done for both the period 1996 - 2001 and
for the period 2001-2006.

5.4.1 Probit

The estimation results shown below are for Probit models to determine the
probability of entering or exiting poverty (considering the three poverty
measurements) for both time periods. As explained in Section 3, when estimating
the probability of entering poverty, the dependent variable takes the value 1 if the
household was "not poor" in period 1 and changes to "poor" in period 2.
Consequently, for the estimation of the probability of escaping poverty, the
dependent variable takes the value 1 if the household was "poor” in period 1 and
"not poor" in period 2.

5.4.1.1 Probability of Entering Poverty

In the estimation for the probability of entering poverty, either the first period or
the second (Table 5.6: Log Likelihood Estimate in Poverty 1996-2001 and 2001-
2006), the educational indicators are the most important explanatory variables. The
higher the education level of the household, the less likely it is to enter poverty.
This is similar to the evidence of Contreras, D. et al. 2007.



If we look at what happens in the first period, we can conclude that for all poverty
measures considered, increased age of the household head decreases the
probability of entering poverty.

Comparing the income poverty measure to the multidimensional measures, living in
the capital region is a determinant of entering poverty for the first, but not the
second.

In the second period, there are certain differences between the income poverty
measure and multidimensional measures; we observe that the dependency ratio
negatively affects the probability of entering income poverty and seems not to be a
relevant variable for multidimensional poverty. The variable “head household
working” is similar.

5.4.1.2 Probability of Exit Poverty

If we observe only the first period, (Table 5.7: Probability Estimation Poverty Exit
1996-2001 and 2001-2006), the higher the dependency ratio, the more likely the
household is to exit poverty in an income measure but not in a multidimensional
measure. Meanwhile, a health shock is the reverse situation; having had an illness
during this period negatively affects the chance to escape income poverty but is not
significant in explaining multidimensional poverty.

When considering the period 2001 - 2006, we can conclude that the higher the
educational level of the most educated person in the household, the more likely the
household is to exit poverty since it occurs in all three poverty measures considered

On the other hand, having a person with a disability in the household negatively
affects the probability of exiting poverty for income poverty and multidimensional
poverty with k=1.



Table 5.6: “Estimation of the Probability of Entering 1996 — 2001 y 2001 - 2006” (mfx)

Entered_96_01 Entered_96_01_1d Entered_96_01_2d

Entered_01_06

Entered_01_06_1d Entered 01 06 2d

Capital_Region_96 -0.038 -0.047 -0.038 Capital_Region_01 0.001 -0.092 -0.016
(0.0626) (0.2514) (0.0852) (0.9542) (0.0280)* (0.1991)
Area_96 0.029 0.113 0.010 Area_01 0.005 0.027 -0.052
(0.1426) (0.0408)* (0.7318) (0.7011) (0.6274) (0.0560)
HH_Age_96 -0.005 -0.008 -0.004 HH_Age_01 -0.000 -0.001 -0.000
(0.0000)** (0.0018)** (0.0110)* (0.6197) (0.6186) (0.8508)
HH_Sex_96 -0.020 0.058 -0.049 HH_Sex_01 0.014 -0.112 -0.039
(0.6355) (0.5418) (0.3922) (0.4139) (0.3460) (0.2790)
HH_Partner_96 0.034 -0.189 0.048 HH_Partner_01 -0.027 0.065 0.039
(0.3976) (0.1047) (0.2466) (0.1885) (0.5210) (0.1058)
Dependancy_Ratio_96 -0.085 -0.359 0.071 Dependancy_Ratio_01 -0.139 -0.133 0.026
(0.2569) (0.0324)* (0.2877) (0.0029)** (0.3988) (0.6369)
Age > 65_ 96 0.199 -0.030 0.121 Age =>65_ 01 -0.020 -0.074 -0.010
(0.0045)** (0.6898) (0.0461)* (0.2565) (0.2610) (0.6762)
Disability_96 -0.010 -0.051 0.077 Disability_01 0.030 0.100 0.032
(0.6868) (0.6044) (0.1152) (0.1927) (0.2100) (0.1527)
HH_Working_96 0.027 0.081 -0.014 HH_Working_01 0.058 0.057 -0.030
(0.4453) (0.3329) (0.7522) (0.0013)** (0.4104) (0.2889)
Max_Education_96 -0.008 -0.025 -0.012 Max_Education_01 -0.006 -0.018 -0.008
(0.0395)* (0.0028)** (0.0002)** (0.0007)** (0.0007)** (0.0007)**
Parents_Education_96 -0.007 0.004 -0.006 Parents_Education_01 0.003 0.000 0.000
(0.1426) (0.6004) (0.2426) (0.2491) (0.9566) (0.9065)
Home Owner_96 -0.054 -0.019 -0.070 Home Owner_01 -0.022 -0.054 -0.001
(0.1139) (0.7430) (0.0638) (0.2007) (0.3800) (0.9517)
Health_Shock_96 0.023 -0.012 0.041 Health_Shock_01 0.026 0.108 0.006
(0.4031) (0.8219) (0.1102) (0.0311)* (0.0053)** (0.6320)
Observations 1265 593 1065 Observations 1405 667 1088

Robust p values in parentheses
* significant at 5%; ** significant at 1%

Robust z-statistics in parentheses
* significant at 5% level; ** significant at 1% level




Table 5.7: “Estimation of the Probability of Exit Poverty 1996 — 2001 y 2001 — 2006” (mfx)

Exited_96_01

Exited_96_01_1d Exited_96_01_2d

Exited_01_06

Exited_01_06_1d Exited_01_06_2d

Capital_Region_96 0.079 0.051 0.024 Capital_Region_01 0.058 0.121 0.024
(0.3541) (0.3519) (0.7668) (0.3547) (0.0363)* (0.7676)
Area_96 -0.073 0.033 0.116 Area_01 -0.063 0.095 0.110
(0.4294) (0.5984) (0.1651) (0.3974) (0.2349) (0.2472)
HH_Age_96 0.001 0.001 0.003 HH_Age_01 0.009 0.005 0.004
(0.7586) (0.7120) (0.5353) (0.0090)** (0.2283) (0.4411)
HH_Sex_96 0.249 -0.078 0.125 HH_Sex_01 0.383 0.204 0.307
(0.0709) (0.4805) (0.5078) (0.0638) (0.1262) (0.0872)
HH_Partner_96 -0.275 -0.053 0.083 HH_Partner_01 -0.079 -0.179 -0.115
(0.0103)* (0.6410) (0.6584) (0.5802) (0.1832) (0.4569)
Dependancy_Ratio_96 1.518 -0.180 0.286 Dependancy_Ratio_01 0.538 0.394 -0.283
(0.0209)* (0.3495) (0.3843) (0.2465) (0.0925) (0.3136)
Age > 65_ 96 0.194 -0.158 0.345 Age >65_ 01 0.103 -0.156 0.143
(0.2363) (0.1108) (0.0179)* (0.3578) (0.2066) (0.3269)
Disability_96 0.188 -0.094 -0.323 Disability_01 -0.321 -0.287 0.103
(0.0965) (0.2855) (0.0218)* (0.0078)** (0.0160)* (0.4930)
HH_Working_96 -0.265 0.065 -0.159 HH_Working_01 -0.198 -0.169 0.046
(0.0753) (0.4445) (0.2176) (0.0692) (0.1416) (0.7637)
Max_Education_96 0.007 0.040 0.044 Max_Education_01 0.040 0.050 0.052
(0.6769) (0.0006)** (0.0594) (0.0046)** (0.0001)** (0.0305)*
Parents_Education_96 0.017 0.028 0.042 Parents_Education_01 0.001 -0.004 -0.025
(0.5386) (0.1516) (0.1397) (0.9437) (0.8062) (0.3820)
Home Owner_96 0.078 0.044 0.037 Home Owner_01 -0.073 -0.029 0.027
(0.3839) (0.5566) (0.6879) (0.2524) (0.7538) (0.7759)
Health_Shock_96 -0.241 0.078 0.001 Health_Shock_01 -0.074 -0.112 -0.097
(0.0280)* (0.4257) (0.9921) (0.2907) (0.1251) (0.2933)
Observations 524 951 479 Observations 375 770 349

Robust z-statistics in parentheses
* significant at 5% level; ** significant at 1% level

Robust z-statistics in parentheses
* significant at 5% level; ** significant at 1% level




5.4.2 Multinomial Probit

Multinomial Probit models explain the determinants of transition from one state to
another, i.e. entering or exiting poverty between two periods of time.

We estimated six Multinomial Probit models, one for each time period and each
measure of poverty used (income, multi-dimensional k=1 and multidimensional
k=2). The dependent variable in each estimate considered four states:

Non Poor in t1 and Non Poor in t2 (NP — NP)
Poor in t1 and Non Poor in t2 (P — NP)

Non Poor in t1 and Poor in t2 (NP — P)

Poor in t1 and Poor in t2 (P — P).

PONPE

The estimation results are shown in Tables 5.8, 5.9 and 5.10. The following
describes the main results by states and periods.

5.4.2.1 Non Poor — Non Poor (NP — NP)

For the period 1996 - 2001 and all poverty measures, the age of the head of
household, educational level of the most educated person in the household and
home ownership all increase the likelihood of staying out of poverty.

Living in urban areas and the dependency ratio are variables that affect the
probability of being poor in poverty income measure but not in the
multidimensional measure.

There are certain similarities between the estimates of income poverty and
multidimensional poverty with k=2. For example, living in the capital positively
affects the probability of remaining out of poverty using income poverty and
multidimensional with k=2 measures, but not for multidimensional poverty k=1.

For the period 2001 — 2006 and all poverty measures, the age of head of
household, educational level of the most educated person in the household and
home ownership all increase the likelihood of remaining out of poverty. This is the
same as in the first period.

As in the previous case, living in the capital improves the probability of remaining
out of poverty both for income poverty and multidimensional poverty.

5.4.2.1 Poor — Poor (P - P)
For the first period and using the income poverty measure, the dependency ratio
negatively affects the probability of remaining in poverty for both periods. The labor

status determines the probability of being poor in both 1996 and 2001.

Using the multidimensional poverty measure, the variable age of household head

hae a nenativa affart i & the hinhar the ane nf tha hniicehnld haad the lace likalv



Analyzing the measures separately, the higher dependency ratio makes it less likely
to stay poor in both periods. In the case of households in the metropolitan area,
and analyzing poverty multidimensionally, the educational level of the most
educated person at home and age of household head are variables that negatively
affect the probability of being poor.

5.4.2.3 Poor— Non Poor (P — NP)

In the first period, 1996 - 2001, the older the household head, the lower the
probability of leaving poverty between 1996 and 2001. This is true for any measure
of poverty used.

In this period there are some similarities between income poverty and
multidimensional poverty when considering k=2. Living in the metropolitan area
negatively affects leaving poverty for both. The same relationship exists when you
look at the education variables. Higher education levels for the person in the
household with the most education, lowers the probability of being poor for both
periods.

Looking at the results for the period 2001 to 2006, there are also some similarities
between the estimates of income poverty and multidimensional poverty k=2,
specifically the effects of household age, educational level of most educated person
in the household and household ownership. The latter two have a negative impact
on the probability of exiting poverty.

5.4.2.4 Non Poor — Poor (NP — P)
The last condition is to have fallen into poverty.

In the first period, considering income poverty, living in an urban area positively
affects the probability of falling into poverty, while the higher the age of the
household head and the higher the dependency ratio, the less likelihood there is of
falling into poverty.

In the case of multidimensional poverty, there are important differences between
the measures k=1 and k=2. For k=1, living in urban areas positively affects the
probability of entering poverty while the dependency ratio and age of adults in the
household decreases the probability. In the case of k=2, age of head of household
negatively affects the level of education thus making the household more likely to
fall into poverty.

For the second period, 2001 - 2006, the significant variables in income poverty are
the dependency ratio and level of education of most educated person household,
both of which negatively affect the chances of entering poverty. Having a health
shock, however, increases the likelihood of falling into poverty for this measure.

In tha racea nf miiltidimancinnal nnvartyvy k=1 health chnrlk infrreaacac the likalihnnAd



Table 5.8: “Multinomial Probit Estimation: Income Poverty”

Variable

Capital_Region

Area

HH_Age

HH_Sex

HH_Partner

Dependancy_Ratio

Age > 65

Disability

HH_Working

Max_Education

Parents_Education

Home Owner

Health_Shock

Observations

Estimation 1996 - 2001

Income Povertv

Estimation 2001 - 2006

NP - NP

0.1055483
(0.000)**

-0.0578237

(0.012)*
0.0104007
(0.000)**
0.0206087

(0.732)

-0.0045977

(0.934)
05147801
(0.000)**

-0.1087622

(0.121)

-0.0827943

(0.199)

-0.0529071

(0.172)
0025409
(0.000)**
00062578

(0.327)
0.1458462

(0.002)*
-0.031043
(0.370)
1545

P - NP NP - P
00642107 -00272207
(0.006)* (0.139)
00240605  0.0308941
(0.093) (0.049)*
000447  0.0054568
(0.000)*  (0.000)**
0021478 00057548
(0612) (0.878)
00023912  -0.0016505
(0.947) (0.965)
02876699  -0.1384098
(0.003)* (0.039)*
00145312  0.0992407
(0.663) (0.151)
00840066  0.0008286
(0.167) (0.975)
0036547 00087538
(0.106) (0.776)
00170078 -0.007029
(0.000)** (0.051)
00006212 -0.0052985
(0.900) (0.265)
00846824 -0.045362
(0.023)* (0.178)
00149033  0.0443817
(0.342) (0.136)
1545 1545

P-P

0014117
(0.059)
0.0028692
(0.109)

-0.0004739

(0.063)

-0.0048855

(0.370)
0003857
(0.176)

-0.0887004

(0.022)*

-0.0050097

(0.148)

-0.0020409

(0.215)
00076062
(0.022)*

-0.0013722

(0.074)

-0.0003381

(0.404)

-0.0158019

(0.070)
00015646
(0.661)
1545

NP - NP

00489983
(0.028)*

-0.0303223

(0.141)
00039267
(0.004)*

-0.0294394

(0.321)
00051228
(0.885)
05203303
(0.000)**
00151288
(0.638)
-0.036254
(0.351)

-0.0866683

(0.002)*
00152017
(0.000)**
00011897

(0.790)
02006813
(0.000)**

-0.0416552

(0.067)
1437

P-NP NP -P
00406147  -0.0051386
(0.015)* (0.676)
00262227  0.0029524
(0.017)* (0.860)
00032522  -0.0004121
(0.001)* (0.645)
0024794 00087302
(0.136) (0.728)
00057638  -0.0124984
(0.762) (0.690)
03665055  -0.1154592
(0.000)** (0.020)*
0002642  -0.0182128
(0.908) (0.384)
00056659  0.0322643
(0.735) (0.305)
00257163 00549613
(0.211) (0.001)*
00071521 -0.0072805
(0.005)* (0.000)**
0004061  0.0028917
(0.205) (0.345)
01703613  -0.0261808
(0.001)* (0.217)
00055695 00349848
(0.723) (0.033)*
1437 1437

P-P

-0.0032451

0.177)
00011472
(0.130)

-0.0002625

(0.051)

-0.0040848

(0.402)
00016117
(0.222)

-0.0382756

(0.036)*
0.000442
(0.801)
0.0096557
(0.263)
0.0059907
(0.042)*
-0.000769
(0.075)

-0.0000204

(0917)

-0.0041392

(0.213)
00011009
(0.381)
1437

Robust p values in parentheses
* significant at 5%; ** significant at 1%




Table 5.9: “Multinomial Probit Estimation: Multidimensional Poverty k=1"

Variable

Capital_Region

Area

HH_Age

HH_Sex

HH_Partner

Dependancy_Ratio

Age > 65

Disability

HH_Working

Max_Education

Parents_Education

Home Owner

Health_Shock

Observations

Multidimensional Povertvy K=1
Estimation 1996 - 2001

Estimation 2001 - 2006

NP - NP

00594303
(0.181)
00406454
(0.559)
00149318
(0.000)**

-0.1170892

(0.375)
00984876
(0.433)
0307992
(0.096)

-0.1331655

(0.086)

-0.1095433

(0.209)

-0.0373783

(0.684)
005886
(0.000)**
00245467
(0.013)*
02412947
(0.000)**

-0.0207162

(0.752)
1545

P-NP NP - P P-P NP - NP
00106736  -00067743  -0.0633296 00851224
0.772) (0.760) (0.104) (0.076)
00151709 00603336  -0.0858081 00390898
(0.754) (0.002)* (0.168) (0572)
00044489 00010378  -0.0094451 00101442
(0.046)* (0.442) (0.000)** (0.001)*
00050694 00074565 01147022 00711337
(0.945) (0877) (0.194) (0507)
00104544 00964569 00084237 00555186
(0.891) (0.164) (0.932) (0.566)
02283614 01534533 00738227 0.1355524
(0.103) (0.042)* (0.640) (0.457)
00494105 00664808  0.2490568 00677817
(0.421) (0.011)* (0.003)* (0.394)
00134186 00449674 01679293 00732741
(0827) (0.168) (0.049)* (0.399)
00232078 00421845  -0.028014 0.0066767
(0.705) (0.299) (0.710) (0.937)
00055289  -00038959  -0.060493 0.0625587
(0.495) (0.399) (0.000)** (0.000)**
00006197 00076945  -0.0316215 00167669
(0.943) (0.085) (0.007)* (0.089)
00556712 00547761  -0.2403997 01873673
(0.323) (0.013) (0.000)** (0.006)*
00371777  -00062544  -0.0102071 00932947
(0.569) (0.815) (0.847) (0.062)
1545 1545 1545 1437

P-NP NP - P
00450015  -0.0558427
0.177) (0.073)
00229459 00267441
(0.602) (0.376)
00034482 0.0009484
(0.098) (0.600)
01481539  -0.1073747
(0.004)* (0.261)
01335432 00587301
(0.092) (0.319)
01106991  -0.1123585
(0.436) (0.191)
00111288 -0.0665347
(0.865) (0.066)
01270111 00693673
(0.001)* (0.269)
00785146 0062351
(0.263) (0.076)
00055035 -0.0022421
(0.410) (0.566)
0010024 00047932
(0.181) (0.350)
00922464  -0.0019281
(0.141) (0.957)
00327691 00639292
(0.356) (0.023)*
1437 1437

P-P

-0.0742811

(0.041)*

-0.0887798

(0.116)

-0.0076444

(0.001)*
00303545
(0.692)
00192944
(0802)
-0.133893
(0392)
0.1454452
(0.069)
0130918
(0.112)
00094868
(0.890)

-0.0547231

(0.000)**

-0.0115361

(0.165)

-0.0931928

(0.147)
00621346
(0.150)
1437

Robust p values in parentheses
* significant at 5%; ** significant at 1%




Table 5.10: “Multinomial Probit Estimation: Multidimensional Poverty k=2"

Variable

Capital_Region

Area

HH_Age

HH_Sex

HH_Partner

Dependancy_Ratio

Age > 65

Disability

HH_Working

Max_Education

Parents_Education

Home Owner

Health_Shock

Observations

Estimation 1996 - 2001

Multidimensional Povertv K=2
Estimation 2001 - 2006

NP - NP

0.1373429
(0.000)**
0.0581854
(0.216)
0.0104759
(0.000)**
0.0822569
(0.380)
-0.0969535
(0.113)
0.176892
(0.156)
-0.2600944
(0.005)*
-0.152755
(0.083)
-0.0210448
(0.700)
0.0447614
(0.000)**
0.0095292
(0.222)
0.146349
(0.007)*
-0.0565281
(0.198)
1545

P - NP NP - P
-0.0720639  -0.0185881
(0.004)* (0.351)
-0.0214667  0.0094723
(0.409) (0.704)
-0.0043113  -0.0032759
(0.000)** (0.033)*
-0.0230201  -0.0420081
(0.621) (0.535)
0.0445713 0.0488929
(0.129) (0.192)
-0.1328738  0.0896562
(0.079) (0.197)
0.1731978 0.0856217
(0.027)* (0.261)
-0.0126887  0.0792652
(0.611) (0.204)
0.0025414  -0.0073832
(0.937) (0.856)
-0.0187596  -0.0106493
(0.000)** (0.002)*
0.0021931  -0.0061326
(0.677) (0.289)
-0.0573337  -0.0375982
(0.125) (0.287)
0.0142009 0.0384301
(0.597) (0.182)
1545 1545

P-P NP - NP P-NP NP -P
-0.0466908 00750523  -0.0358294  -0.0114496
(0.000)** (0.008)* (0.066) (0.353)
-0.0461909 0.1060671  -0.0209756  -0.0385184
(0.044)* (0.040)* (0.443) (0.191)
-0.0028888 00059317  -0.0038534  0.0000172
(0.000)** (0.000)** (0.001)* (0.982)
-0.0172286 0.0249151 00487117  -0.0303143
(0.555) (0.740) (0.044)* (0.478)
0.0034893 -0.0494937  -0.0107788 0.035282
(0.883) (0.326) (0.747) (0.110)
-0.1336743 00283059  -0.0532859  0.0155004
(0.024)* (0.824) (0.527) (0.767)
0.0012749 -0.094934 0.0850932  -0.0142534
(0.948) (0.211) (0.187) (0.521)
0.0861785 -0.1608921  0.1136432 0.0287068
(0.140) (0.049)* (0.140) (0.281)
0.0258865 0.0560856  -0.0224669  -0.0255381
(0.106) (0.353) (0.584) (0.357)
-0.0153524 0.032402 -0.0131784  -0.0076985
(0.000)** (0.000)** (0.000)** (0.001)*
-0.0055897 00167614  -0.0144437  0.0011379
(0.095) (0.023)* (0.034)* (0.571)
-0.0514171 01534375  -0.1069691  0.0023086
(0.046)* (0.011)* (0.040)* (0.871)
0.0038972 -0.0191736  0.0025672 0.0072973
(0.844) (0.553) (0.916) (0.603)
1545 1437 1437 1437

P-P

-0.0277733
(0.030)*
-0.0465731
(0.081)
-0.0020955
(0.006)*
-0.0433125
(0.367)
0.0249904
(0.217)
0.0094796
(0.847)
0.0240942
(0.386)
0.0185421
(0.400)
-0.0080806
(0.768)
-0.0115251
(0.000)**
-0.0034555
(0.190)
-0.0487771
(0.027)*
0.0093091
(0.429)
1437

Robust p values in parentheses
* significant at 5%; ** significant at 1%




6. Concluding Remarks

Poverty in Chile has declined over time in all three measures used: poverty levels
based solely on income, or poverty viewed multidimensionality considering
measures of health, education, housing reliability and other measures. It should be
noted that the absolute poverty rates differ according to the measure used.

Multidimensional poverty measures give different results when considering different
methods of aggregation. Using a Headcount Ratio gives poverty rates higher than
when considering the method Headcount Adjusted Ratio. Since the latter case is
adjusted by the number of deprivations impoverished people experience, this is not
unexpected.

According to the transition matrices, the percentage of people moving out of
poverty using the income measure is higher than the percentage of people out of
poverty when measured multi-dimensionally. This is because multidimensional
measures consider dimensions far more persistent such as education. Increasing
the level of income is faster than increasing the years of schooling. However,
increased years of schooling can be a more sustainable contribution to staying out
of an impoverished state in the long-run.

Additionally it is important to note that there are differences between the measures
of multidimensional poverty. The behavior of multidimensional poverty transitions
varies considerably for different values of k. We can conclude that the income
poverty measure behaves very similarly in some ways to the multidimensional
poverty measure k=2.

In determining the factors that are influencing the transition into or out of poverty
or remaining in the state of poverty, it appears that there are differences between
both multidimensional measures, and with the traditional measure of income.
However, it is clear the importance of education as a determinant of exiting poverty
in all measures. This result is consistent when considering estimates of both the
Probit and Multinomial Probit models. In all cases, the highest educational level of
the home is a strongest factor for moving out of poverty.

Additionally, when considering the income measure only, the dependency ratio is
far more relevant than the other variables in explaining changes in the state of
poverty. The household age also plays an important role in the probability of exiting
and entering poverty: the older the household head, the greater probability of
leaving poverty. This is true for the result set of most estimates.

Chronic income poverty measure, shows that the the dependency ratio negatively
affects the probability of remaining in poverty for both periods. Using the
multidimensional poverty measure, the variable age of household head has a
negative effect. The educational level of the people in the household is also a
important factor, higher education is key in determining the permanence in
poverty. Finally, owning the house decreases the Ilikelihood of being
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cut-offs or dimensions changes the poverty rates and the rates of movement into
and out of poverty. Therefore, it is important to consider dimensions other than
income when measuring poverty because the traditional measure of poverty used in
Chile has certain deficiencies. However, it is also important that the process of
multidimensional poverty measurement is conducted using criteria that have
international validity or that arise from national consensus. This can include the
decision of the dimensions, the number of dimensions and the aggregation method
used among others.
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8. Appendix

Matrix 1: Deprivation in Education (%) 1996 - 2001 Matrix 2: Deprivation in Education (%) 2001 - 2006

2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 79,6 20,4 14,3 Poor 71,0 29,0 15,4
Non Poor 4,7 95,3 87,8 Non Poor 4,2 95,8 84,7
Total 15,4 84,7 100,0 Total 14,5 85,5 100,0

Matrix 1: Health Deprivation (%) 1996 - 2001

Matrix 2: Health Deprivation (%) 2001 - 2006

2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 64,0 36,0 25,9 Poor 58,1 41,9 25,8
Non Poor 12,4 87,6 74,1 Non Poor 12,7 87,3 74,2
Total 25,8 74,2 100,0 Total 24,4 75,6 100,0

Matrix 1: Housina Deprivation (%) 1996 - 2001

Matrix 2: Housina Deprivation (%) 2001 - 2006

2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 27,0 73,0 3,9 Poor 39,9 60,1 1,7
Non Poor 0,7 99,3 96,1 Non Poor 0,9 99,1 98,3
Total 1,7 98,3 100,0 Total 1,5 98,5 100,0

Matrix 1: Overcrowdina Deprivation (%) 1996 - 2001

Matrix 2: Overcrowdina Deprivation (%) 2001 - 2006

2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 39,5 60,5 23,1 Poor 33,5 66,6 15,4
Non Poor 8,2 91,8 77,0 Non Poor 5,7 94,3 84,6
Total 15,4 84,6 100,0 Total 10,0 90,0 100,0




Poverty Transitions:
Evidence for Income and Multidimensional Indicators
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Abstract

This paper presents empirical results of transitions of poverty measures for Chile,
using the 1996 — 2001 — 2006 National Socioeconomic Panel Survey data. We
compare the differences between poverty dynamics using the income method and
the multidimensional approach. Also, we identify determinants associated with
changes in the state of poverty. Over this period, Chile experienced significant
reductions in both income and multidimensional poverty. We found that the
percentage of people moving out of poverty using the income measure is higher
than the percentage of people out of poverty when measured multi-dimensionally.
The paper suggests that there are differences between the measures of
multidimensional poverty and multidimensional poverty transitions variy
considerably according to this. Transition matrices show that the percentage of
people moving out of poverty using the income measure is higher than the
percentage of people out of poverty when measured multi-dimensionally. The
importance of education as a determinant of exiting poverty is clear in all
measures, while the number of persons working at home is important only when
considering the income measure only.



1. Introduction

Understanding the dynamics of poverty is essential for the creation of public
policies oriented to this segment of the population. This is especially true when
studying the factors determining movement between socioeconomic levels, because
these are the determining factors on which we must build programs and policies in
a way to better target resources. This paper seeks to provide evidence about
transitions and factors influencing exiting or entering poverty in order to contribute
to the development of social programs aimed at overcoming poverty in Chile.

Moreover, studying transitions and determinants of poverty also arises from the
importance of undertstanding the part of the population that is not living in poverty
but is nevertheless in a vulnerable position. Poverty reduction does not necessarily
implies a reduced vulnerability of falling into poverty. Households that are subject
to variability in their incomes, or that suffer from a negative external shock, may at
one point be above the poverty line but quickly fall beneath the poverty
line. Evidence about poverty transitions is relevant because in addition to poverty
reduction measures, it is important to introduce long-term policies aimed at
reducing vulnerability. The concept of vulnerability allows accounting for a dynamic
notion of poverty as a present or potential condition while at the same time
providing a better characterization of chronic poverty

Public policies aimed at overcoming or reducing poverty should differentiate
between these two types of poverty. In the case of chronic poverty, measures
should be directed towards increasing the capital of households, while in the case of
transitory poverty, programs should be targeted towards promoting strong social
networks, providing social security.

In Chile, poverty has traditionally been measured using the Income Method, also
known as the Basic Needs Cost Method. According to this method, a person is
considered poor if his or her income is below a minimum level that satisfies basic
needs. This approach measures poverty in absolute terms and has been used in
Chile since 1987. Due to this, indicators have been kept comparable over time.

According to the income measures, Chile has experienced a significant reduction in
poverty. According to the Encuesta Nacional Caracterizacion Socioecondmica
(CASEN), in 1990 the proportion of poor people was 38.6% and decreased to
13.7% in 2006 (latest data available to date). This can mainly be attributed to
economic growth in the country during this period (Contreras, D. et al. 2007), and
public policy efforts to create a better quality of life through a broad network of
social protection and greater opportunities in social and economic fields.

Among the assumptions made when measuring poverty through income is that
people make decisions based on their preferences and needs, and that income is
the primary way for people to fill those needs. However, it has become extremely
relevant to measure poverty through methods incorporating other dimensions that
complement income. These are multidimensional poverty measures. This new
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there are attempts to correct this through adjustments and imputation methods,
there is evidence that self-reported income is flawed as a measure to calculate
poverty rates.

Thus, from a perspective of looking at poverty as a multidimensional phenomenon,
the measurement of poverty should consider non-monetary aspects to account for
these flaws and to complement the self-reported approach.

However, a multidimensional approach also entails certain complexities. The
research on the subject is relatively recent and there is no consensus on some
definitions and measures. This paper aims to identify differences in the analysis of
the dynamics of poverty in Chile using two measures of multidimensional poverty
and to identify determinants associated with changes in the state of poverty in
Chile.

Therefore, the main objective of the study is to compare the differences between
dynamics of poverty using the income method versus the multidimensional
approach, over the years 1996 - 2001 - 2006. The specific objectives are to
measure income poverty and multidimensional poverty, generate transition
matrices, and estimate determinates of poverty and entrance and exit for the years
1996, 2001 and 2006. This study will add important information regarding poverty
transitions with both measures and will contribute to the analysis of the dynamics
of poverty in Chile.

To achieve these objectives, we develop a calculation of income poverty and
multidimensional poverty. From this calculation, transition matrices are generated
to observe the dynamics of poverty measured by income and by multidimensional
measures. We then estimate discrete choice models to determine the probability of
moving into and out of the state of poverty. Finally, the results of both methods of
poverty measurement are compared.

The paper is structured as follows: in the second section, we will analyze the
existing evidence on poverty using multidimensional factors. In the third and fourth
section we describe the study methodology and data used. The fifth section
contains the main results and the final chapter presents the main conclusions.



2. Theoretical Framework

This section will address two topics: first, a brief review of vulnerability as a social
phenomenon. Then we describe different methodologies for estimating
multidimensional poverty, identifying some criteria for choosing dimensions and
some important factors when considering indicators.

2.1 Social Vulnerability

There is a very broad conceptualization of social vulnerability, which reviews
specific aspects of their definition, both theoretical and operational. In the case of
this paper, we are only interested in a conceptual definition as a contribution to the
understanding of vulnerability as a broader concept of poverty.

The concept of social vulnerability arises from a need to expand the concept of
poverty. Poverty as a social issue has become more complex in terms of its
dimensions and definitionand requires the inclusion of elements of risk and
safety. Thus arises the concept of vulnerability, which is dynamic and is broader
than the concept of poverty.

The concept of social vulnerability can be understood as "a multidimensional
process that converges into the risk or probability of the individual, household or
community to be hurt injured or harmed to changes or permanence to external or
internal situations. The social vulnerability of individuals and groups is expressed in
several ways, either as fragility and helplessness to changes caused in the
environment, as the institutional neglect from the state, which does not contribute
to strengthening or systematic care of its citizens, as for internal weakness to
address the changes of the individual or household to take advantage of
opportunities presented to them, as permanent insecurity that paralyzes, disabled
and discourages the possibility and act on future strategies for better standards of
living" (Busso, 2001).

On the other hand, the concept of vulnerability of households, recognizes that "a
household is considered vulnerable to future loss of welfare when the level is below
the threshold set by any standard (or standards) socially accepted to have been
caused by risk. The degree of vulnerability depends on the characteristics of risk
and the ability of households to face it. This ability depends on the particular
characteristics of the household and, above all, of its assets. The end result
expected is defined in relation to a specific indicator of welfare-level minimally
socially acceptable for example a poverty line" (Heitzmann, K., Canagarajah, R.
Siegel, P. 2002).

From the above, we can conclude that the phenomenon of social vulnerability draws
heavily on the combination of internal factors —the ability to respond to changes-
and environmental or external factors -determinants that cause
insecurity. Consequently, alternatives to reduce vulnerability will depend on the
relationship between existing assets and opportunities that the State, market and
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To MIDEPLAN, vulnerability is understood as the risk of being below thepoverty line
and includes both households who are currently in that state and those who may be
in the future. It is a dynamic and comprehensive concept, designed to identify not
only poor households but those who are not considered poor but are vulnerable to
falling into poverty. It also takes into special account those family members who
are at the highest risk, such as children, the elderly, persons with disabilities,
teenage mothers, and female heads of household.

People in poverty are more vulnerable risks, as they have fewer resources to deal
with their situation. In this sense, MIDEPLAN proposes that the essence of the
approach to vulnerability lies in the ability to look at risk management as a safety
net for individuals and households, enabling the elimination of poverty (by reducing
vulnerability). In other words, risk management provides a way out of poverty or
prevents the movement of other individuals or families into poverty.

According to what was said earlier in this study we define a home to be vulnerable
when their level is or was under the poverty line (poverty line considering income
poverty or multidimensional poverty). That is, the social vulnerability is defined as
"the risk that has a home to fall into poverty.” We use this definition in order to
simplify the analysis and contribute to the study of the dynamics of poverty.

2.2 Multidimensional Poverty

There are two steps in measuring poverty (Sen, 1976): identification and
aggregation. In the case of poverty measured conventionally (considering income
as the sole indicator of poverty), identification of people in poverty corresponds to
defining a poverty line (z). This poverty line presents the income needed to
purchase a basic basket of goods and services. Thus poor people are those who
have a per capita income less than the poverty line. The poverty level is measured
as follows:

g (z—x) forx <z

14

Z
g:= 0 forx;, =z

In the stage of aggregation, using the function proposed by Foster, Greer and
Thorbecke (1984), the FGT measure is defined as follows:

FGT, —li‘
‘_';I‘l Q;‘

i=1

where ™ is a measure of aversion to poverty. When ™ is zero (®* = 0), FGT
corresponds to the incidence of poverty (Headcount Measure), where all people
living in poverty are counted equally. When ® equals 1 (* = 1), FGT represents
the poverty gap, where the level of poverty for each individual will depend on how
far that person is from the poverty line. When ® is equal to 2 (™ = 2), it is the



dimension indicating the cut-off where an individual would be deprived of that
dimension. This builds a vector of the poverty line in which each vector element
corresponds to the chosen thresholds for each dimension z = (z1, z2, z3 ..., zd).

The next step is to define how many dimensions (k) an individual must lack to be
considered multi-dimensionally poor. There are different approaches to answering
this question. The Union Approach, which presents all dimensions included in the
measurement (d) where the deprivation of one dimension is sufficient that the
person is considered to be poor multi-dimensionally, i.e k=1. The second approach
is the Intersection Approach, which defines poor multi-dimensionally a person who
is deprived in all dimensions k=d. The third alternative is to consider individuals to
be poor at an intermediate level of dimensions between the minimum and
maximum level.

Therefore, if & is the number of poverty dimensions for the individual i, he will be
considered multi-dimensionally poor if £: = k:

. . Loy =
Gij fz.— x..) forxj; <z yo 2 k

¥
gij="0 otherwise
For aggregation stage, Alkire and Foster (2008) use the following indicators:

= Headcount Ratio: incidence or the proportion of poor people. This is analogous
to the headcount ratio used for the income poverty measure. It has the
advantage of being easy to calculate and interpret, but the disadvantage of not
satisfying the multidimensional monotonicity property, i.e. when increasing the
range of deprivation experienced by a poor person is not reflected in the level
of aggregate poverty.

d
H{X:z) = %z z,_r;';-;(k]' = %

i=1]j=1

» Adjusted Headcount Ratio: measures the total number of deprivation
dimensions experienced by the poor in relation to the total number of
dimensions that can be deprived. It is a measure that combines information of
the incidence of poverty with the average deprivation of the poor. This indicator
is sensitive to the frequency and extent of multidimensional poverty (Alkire and
Foster 2008) and satisfies the monotonicity property, i.e. if the number of
dimensions that are deprived increases, the poverty rate also increases.

= Adjusted Poverty Gap: the poverty gap measures the depth of poverty, i.e.
how far below the threshold of poverty is the average impoverished person. This
indicator is calculated based on the product of the Adjusted Headcount Ratio
and the average poverty gap. The index also satisfies the monotonicity property



The following formula describes the measures mentioned above, when
=0 corresponds to the Headcount Adjusted Ratio. When
e=1 the Adjusted Poverty Gap and when
2=2 s the Adjusted Fz Measure.

n d B
ﬂ"f‘ (X:Z:} = % Z ZH‘;{g:j(k}}‘ with o=

i=1]j=1

2.3 Dimensions, Indicators and Thresholds

For the calculation of the multidimensional poverty measure, the selection of the
dimensions indicators and thresholds for each indicator is complex, and
incorporates methodological decisions and political considerations.

There is a wide discussion of which dimensions should be considered in measuring
multidimensional poverty, what are indicators to be considered on a selected
dimension, how to measure each dimension, and finally how the threshold criterion
for poverty is chosen.

Alkire (2008) suggests that there are different options for selecting the dimensions:
1) use existing data2) make assumptions based on theoretical foundations 3)
create a list according to consensus 4) use a process of participatory public
deliberationand 5) choose dimensions according to empirical studies of values or
behavior of individuals.

When considering the selection of indicators, the author suggests the need to have
an index for each dimensionby combining existing indicators.Furthermore, he
suggests that the indicators of each dimension should not be highly
correlated. Finally, he recommends that sensitivity should be exercised, using more
than a poverty line to analyze the robustness of the data.

Additionally, following Larrafiaga (2007), the choice of other dimensions besides
income must satisfy two conditions: 1) be a basic determinant of welfare, so that
being deprived in that dimension is a threat to the quality of life, and 2) income
alone would not fix these deprivations. This would avoid duplication of the variables
considered. In relation to the indicators for each dimension, Larrafiaga suggests
that the important decision is to choose between resources and outcomes as they
relate directly to welfare. Additionally, these indicators must meet requirements for
identification, aggregation and comparison.

In summary, there are several recommendations of dimensions, indicators and
thresholds. There are certain conditions or properties that are more desirable, but
there is no consensus on which dimensions define poverty and therefore there are
no standard indicators or thresholds.



3. Methodology

For the analysis of the dynamics of multidimensional poverty we must measure
poverty using the income definition as well as by considering other dimensions.
Once the poverty rate considering both measures was estimated, we analyzed the
dynamics of poverty by observing the movements into and out of poverty using a
transition matrix.

We also consider the determinants of change between poverty states between 1996
and 2001 and again between 2001 and 2006. In other words, the determinants of
transition from a state of poverty to one not of poverty. For the latter, we used two
types of estimations: Probit and Multinomial Probit. We follow the proceeding steps.

3.1 Income Poverty and Multidimensional Poverty Measures

As noted above, there are various measures of aggregation that can be used. The
method used for this study was the Headcount Ratio. It was chosen because it
estimated poverty directly. The main advantage of this measure is that it provides
easily interpretable and disaggregated information, facilitating the analysis of
poverty transitions.

The model is as follows: there is a matrix of " *d | where *ij element corresponds
to the result of the individual i in dimension j, wherei =1, ... .. ,nandj=1, ..., d.

To carry out identification of poor households it is necessary to define thresholds for
each dimension that separates deprivation from non-deprivation. The set of
thresholds for each dimension considered is summarized in a vector z = (z1, z2,
z3..., zd). Thus, if the individual is under the threshold on a dimension, he is defined
as deprived in that dimension.

It is then necessary to define the number of dimensions k in which an individual
must be deprived to be considered multi-dimensionally poor. we consider two
approaches: the Union Approach (k=1) and an intermediate measure, where an
individual is considered poor multi-dimensionally if a person is deprived in two
dimensions (k=2). Two approaches were used to compare the results and verify
whether there were differences. Therefore, if € is the number of private

dimensions for the individual i, he will be considered poor if multi-dimensionally
c; = k_

Once identified as multidimensionally poor households we proceed to the
aggregation stage:

H{X:z) = %Z ig:;(k} = %

i=1]j=1

Where ¥8ij is the poverty gap of the individual i in the dimension j
Zy — Xi;
A:: ——2  farr.. <z o ve 2ok



3.1.2 Dimensions, Indicators and Thresholds

Based on the literature and available data, the dimensions considered in this study
are: income, education, health, housing and overcrowding. The dimensions,
indicators and thresholds used are described below.

Income

For the income dimension, the threshold is the yearly official poverty line provided
by the Ministerio de Planificacion (MIDEPLAN). This is represented by per-capita
income. Therefore, if the individual is below the poverty line then the person is
counted as deprivate in the income dimension.

The income dimension will be one of the five dimensions included in the
multidimensional measure but it is also the indicator for the income poverty
measure. Note that when in the next section we show the results of the income
poverty measure it is simply the official poverty line provided by MIDEPLAN.

Education

In the case of the educational dimension, the indicator was the proportion of people
in the household over 14 years old with eight years of schooling, i.e. those who
have completed primary education. In this case the threshold was 50%, thus if less
than 50% of people over 14 years old in the household have completed primary
education, the household is considered deprived in the education dimension.

This indicator was used because years of schooling are a good proxy of educational
access and educational outcomes. The measure used was 8 years of schooling
because it is the required level of schooling in 1996.

Health

For the health dimension, the indicator is the percentage of people in the household
who declare that they do not have health insurance or belong to Group A (Indigent)
of the National Health Fund (FONASA). The threshold selected is 50% of household
members lacking health insurance or belonging to Group A.?

Housing

The measure of poverty in housing is an index created by the Ministerio Vivienda y
Urbanismo (MINVU) from three indicators. Those indicators are:

1) Housing Material Index: the predominant materials used in exterior walls, roofs
and floors of houses, which are classified as acceptable, recoverable or
unrecoverable, according to the following categories:



Clasification Exterior Walls Roof Floor

Steel or reinforced concrete, Tejas; concrete slab with Radier coated (parquet or ceramic
Acceptable masonry brick, concrete or inner sky, zinc or slaty-sky table, linoleum, FLEXIT, tile,

stone partition lined both sides |interior: zinc, slaty, tile, tiled or |carpet, etc.), wooden table or on

(wood or other). wood interior with no sky. bearers orjoists.

Adobe, unlined interior partition

Recoverable (wood o other) Barro, thatch, Phonolite; straw coiron, reeds |Radier uncoated, wood, plastic or

o or cane. ies directly on land.
drywall or other traditional craft. P Y
Waste material and / or
Unrecoverable recycling (c;rdboard, cans, Wastg materlal' and /or Dirt floor.
sacks, plastic) and other recycling (plastics, cans, etc).

materials.

Housing can be analyzed by:

e Acceptable material: households whose houses have walls, ceilings and
floors that are classified as acceptable.

e Recoverable material: Households whose homes have walls, floor or ceiling
of acceptable or recoverable material or households whose homes have
more than one indicator recovered but none unrecovered.

e Unrecoverable material: households whose houses have at least one
unrecoverable material.

2) Sanitation: consists in availability of water within housing and the mechanism of
wastewater disposal. For this, the following categories are considered:

Clasification Water Availability Excreta Disposal

Acceptable Sanitation With faucet un the house Toilet conected to sewer
Toilet conected to septic tank

Sanititation Deficit With tap water in the site but | Sanitary latrine is connected to the black well
outside the home. Do not have |Box on black hole
the system, leads Drawer on ditches or canals

Drawer connected to another system
No toilet (WC)

3) Type of housing: classified into two types, acceptable housing: houses,
townhouses, apartments and rooms in old houses or tenements and unrecoverable
housing: consists of shacks, improvements, huts or similar buildings.

The overall quality of housing index consists of these three conditions, materials,
sanitation and housing type, and sorts them into three categories, "Acceptable”,
"Recoverable" and "Unrecoverable," according to the following criteria:



Quality of Housing Index

Categories Type of Dwelling Sanitation Index Materiality Index

Acceptable Housing Acceptable Acceptable Acceptable

Recoverable (only if the wall is
recoverable, other acceptable)
Recoverable Housing Acceptable or deficit Acceptable

Recoverable
Unrecoverable Housing Unrecoverable Acceptable Accepable
Recoverable
Unrecoverable
Accepable
Recoverable
Deficit Unrecoverable

The threshold chosen for this dimension was the level of "unrecoverable housing",
i.e. if the household lives in a home classified as unrecoverable, then the home is
considered deficient in this dimension. If the housing is acceptable or able to be
made so, it is not considered deficient.

Overcrowding

Finally, overcrowding was defined by Ministerio Vivienda y Urbanismo (MINVU) as
the space available per resident and consists of:
¢ No overcrowding defined as those households with 2.4 or fewer people per
bedroom.
e Mediumvercrowding defined as those households with more than 2.5 but
less than 5 people per bedroom.
e Critical overcrowding defined as those households with five or more people
per bedroom.

Both medium and critical overcrowding are considered to be deficient in this
category

Considering these five dimensions, income, education, health, housing and
overcrowding, each with their own indicators and thresholds for poverty, we use the
Headcount Ratio method to determine multidimensional poverty.



3.2 Vulnerability: Transition Matrix

Once we estimated the rates of income poverty and multidimensional poverty, we
analyzed the dynamics of poverty and the vulnerability by observing the trajectory
of households over time.

A household is classified as poor or not poor by income and poor or not poor multi-
dimensionally. This was done for each respective year: 1996, 2001, and 2006. With
this information and through transition matrices, we observed changes in the
different states of households over time. Then we have four possible states, those
households who were poor in the two periods, those who came out of poverty,
those who entered poverty and finally those households which remained always
non-poor. Making this analysis we can identify those households that are in a
chronic state of poverty and those that are transient and vulnerable to falling into
poverty.

Chronic poverty is a result of low household productive capital, while in the
transient poverty is associated with negative shocks that the household is unable to
absorb(Contreras, D. et al.). It is this second group that is called "vulnerable"
because they do not necessarily fall under the poverty line in every moment of
time, but rather are households that are more likely to fall into this situation, since
it was previously below the poverty line

3.3 Probit and Multinomial Probit Estimations

We estimated discrete choice models for the determinants of the probability of
entering and exiting poverty for both income poverty and multidimensional poverty.
In the latter case, we considered two measures: multidimensional poverty using the
Union Approach (k=1) and intermediate approach of multidimensional poverty
using two dimensions (k=2).

At first we estimated Probit models for the determinants of the probability of
entering poverty and the probability of escaping poverty. The dependent variables
are as follows:

1 if household is Non Foor in t, and Poor int; (NF — F)

Ventereds, v, I 0 if household iz Non Poor in t; and Non Pocr in t; (NP NFP)

. 1if kousehold is Poor in ty and Non Poor int; (P — NF)
Yexited: I 0if household is Poor int, end Poor in t; (P —P)
This was done for changes in the state of poverty between 1996 and 2001 and for
changes in state of poverty between 2001 and 2006. In a second stage we
estimated multinomial Probit model, considering four possible categories. Here we
estimate the determinants of being in each of these alternatives.

{ NonlPocr in tyand Non Poor in by (NI — NI}



3.3.1 Variables

The explanatory variables used for both estimates, Probit and Multinomial Probit,
are divided into categories geographic, demographic, human capital, labor, health,
and physical capital.

The geographic variables are Capital Region and Urban — Rural Area.

The demographic variables are Household Head Age (HH_Age), Household Head
Sex (HH_Sex), number of people over 65 years at home (Age>65), and Household
Head Couple (HH_Partner), which takes the value of 1 if the household head has a
spouse and O if the household head has no partner.

The educational variables are education level of the household head or spouse
(Parents_Education) and Maximum Education at Home (Max_Education) which is
the level of education achieved by the most educated person in the household.

The labor variables are Occupation of Head of Household (HH_Working) with value
1 for employed and value O for unemployed or retired. It also includes a
Dependency Ratio (Dependency_ratio), which is calculated by dividing the number
of people working by the total number of people in the household.

The health variables considered are: Disability, in which the variable takes value 1
if someone in the household has a disability and takes value O otherwise and Health
Shock which considers any household major illness during the period.

Finally, we use home ownership as a proxy for physical capital assets of the person.



4. Data

The database used in this investigation is from the CASEN Panel Survey for 1996,
2001 and 2006.

From the 1996 CASEN survey the Ministerio Planificacion (MIDEPLAN) took a
representative sub sample of households living in regions IIl, VII, VIII as well as
the Metropolitan Region, which was surveyed in 2001 and then 2006. This sub-
sample consisted of 5209 households. The survey over-represents the poorest
households in the four regions.

Table 4.1 shows the number of households and people surveyed in each wave of
the Casen Panel Survey.

Table 4.1: Panel Casen 1996 — 2001 — 2006

Households Individuals
1996 5209 20942
2001 4648 18587
2006 3769 14568
1996 - 2001 3795 15038
2001 - 2006 3126 12100
1996 - 2001 - 2006 2648 10287

In the first wave, 5,209 households were interviewed totaling 20,942 people. By
2001 there were only 4,648 households totaling18,587 people. Finally in 2006 the
number of households was reduced to 3,769 totaling 14,568 people.

Because it is a panel survey, it is necessary to determine the level of attrition
sample over time. Attrition can present several problems for analysis of the data,
principally if the characteristics of the households that are lost, i.e. non-
respondents, differ systematically from the characteristics of those that are not.
This means that attrition is selective and any estimates made from this data may
be biased.

The rate of attrition for the sample is 28% after five years and 50% after 10 years.
This is comparable to similar surveys. According to a study on the nature of this
sample’s attrition (Bendezu, 2007) it consistently lost people between 20 and 29
years, people who rented their homes, and persons of higher income deciles.
Although this may lead to bias in the estimates, longitudinal survey weights
compensate for this attrition.

This multi-topic survey includes several useful topics for identifying poverty, both
income and multidimensional, and determinants that could contribute to transitions
between states of poverty or remaining in states (poor, non-poor). The main topics
covered by the survey are household composition, education, employment and
income.



5. Results
5.1 Deprivation by Dimensions

Table 5.1 shows the percentage of households that are under the threshold for each
of the five dimensions: income, education, health, housing and overcrowding. An
important observation is that for the income dimension defined by the poverty line,
the percentage of people below the threshold decreases over time. The reduction is
almost the same for the period between 1996 to 2001 as the one for 2001 to 2006.

For the dimension of education, in which the threshold is that 50% of household
members over 14 years of age have at least 8 years of education, the percentage
increased slightly between 1996 and 2001 and decreased slightly between 2001
and 2006. The health dimension has similar movement; the percentage held
between 1996 and 2001 and then there was a small decrease of about 1.4
percentage points between 2001 and 2006. In the housing dimension, there is a
decrease in the percentage of households below the threshold during 1996 and
2001, but then stops declining. The overcrowding dimension shows a clear decline
over the period. The reduction in the initial period is over 8 percentage points and
then 5 percentage points between 2001 and 2006.

Table 5.1: Deprivation by Dimensions (%)
Dimensions 1996 2001 2006
Income 19,3 14,9 8,0
Education 14,3 15,4 14,5
Health 25,9 25,8 24,4
Housing 3,9 1,7 1,5
Overcrowding 23,1 15,4 10,0

In relation to the level of deprivation of the population, Table 5.2 shows that the
percentage of households above the threshold for all dimensions has grown over
the years, reaching over 61% in 2006. On the other hand, people who are below
the threshold in four or five dimensions is 2% or less for any given year.

Table 5.2: Households by number of deprived dimensions (%)

Number Deprivations Percentaae

1996 2001 2006
0 46,1 53,8 61,5
1 32,4 26,3 25,8
2 12,9 14,1 8,1
3 6,6 4,8 3,6
4 2,0 0,9 0,9
5 0,1 0,1 0,1




Table No. 5.3 shows these results and reports the percentages at each value of "cut
off" as possible (k =1, ..., 5).

Table 5.3: Multidimensional Poverty: Headcount Ratio (%)

Headcount Ratio (H)

L 200 e 2000,

Union Approach (k>=1)

2 dimensions (k>=2)

3 dimensions (k==3)

4 dimensions (k>=4)
Intersection Approach (k=5)

51,4
18,5
6,8
0,9
0,1

44,3
16,8
4,3
0,5
0,0

36,8
11,7
3,6
0,2
0,1

It is important to keep in mind that the Headcount Ratio is a multidimensional
poverty measure that does not satisfy the monotonicity property since the measure
does not change if a poor person increases the number of deprivationsTherefore,
we calculate the Adjusted Headcount Ratio, which takes into account the number of
deprivations per person. The following tables show the average deprivation of the
poor in each "cut off* and poverty rates using this new measure.

Table 5.4: Average Deprivations of the Poor (%)

Averaae Deprivations of the Poors (A)
1996 2001 2006
Union Approach (k>=1) 1,9 1,8 1,7
2 dimensions (k=>=2) 2,6 2,5 2,5
3 dimensions (k>=3) 3,3 3,2 3,3
4 dimensions (k>=4) 4,1 4,1 4,2
Intersection Approach (k=5) 5,0 5,0 5,0

Table 5.5: Multidimensional Poverty: Adjusted Headcount Ratio (%)

Adiusted Headcount Ratio (MO)
1996 2001 2006
Union Approach (k>=1) 19,0 15,9 12,5
2 dimensions (k>=2) 9,5 8,4 6,0
3 dimensions (k>=3) 4,5 2,8 2,4
4 dimensions (k>=4) 0,7 0,4 0,1
Intersection Approach (k=5) 0,1 0,0 0,1

We can find significant differences in terms of magnitude of poverty between the
two measures. But poverty in both measures decreases oveofr time and always
decreases dramatically when defining poverty with a cut off = 3 or more
dimensions. This shows that few people have deficiencies in more than two



5.3 Transition Matrix

Transition matrices are given below for each period and for each of the three
measures of poverty: poverty measured by income, multidimensional poverty k=1
and multidimensional poverty k=2.

The data shows that in 1996-2001 the percentage of households who move out of
income poverty was 59.7% while the percentage of household who enter poverty
only reaches 8.8%. On the other hand, 40.3% of households are below poverty line
the two years. For the following period, 2001 - 2006, those leaving poverty are
above 74% and those who become poor are only 5.0%.

Chronic poverty was reduced by 15 percentage points over the two periods.
Considering the definition of transient poverty as those households that exit and
enter poverty in the period studied, it can be said that 18.6% of the hosuseholds
between 1996 and 2001 are in this situation, therefore are in a vulnerable
contidion. In the case of the next period, 2001 — 2006, the transient poverty is
reduced to 15.4%.

Matrix 1: Income Povertv (%) 1996 - 2001 Matrix 2: Income Povertv (%) 2001 - 2006
2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 40,3 59,7 19,3 Poor 25,2 74,8 14,9
Non Poor 8,8 91,2 80,8 Non Poor 5,0 95,0 85,2
Total 14,9 85,2 100,0 Total 8,0 92,0 100,0

Looking at the results for the period 1996 - 2001, for multidimensional poverty
k=1, we see that those moving out of poverty are only 32.0% and those entering
poverty are 19.2%. The households that can be classified in chronic poverty reach
68.0% ando those in a transient poverty status are 25.7%. In the following period,
the percentage of movement out of poverty increases to 38.3% while movement
into poverty decreased slightly (17.0%). The households that can be considered
vulnerable in this period increased to 26.3%. This can be explained because there
are more households leaving poverty between 2001 — 2006 than in the first period.

Matrix 1: Multidimensional Pavertv (k=1) (%) 1996 - 2001 Matrix 2: Multidimensional Pavertv (k=1) (%) 2001 - 2006
2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 68,0 32,0 51,4 Poor 61,7 38,3 44,3
Non Poor 19,2 80,8 48,6 Non Poor 17,0 83,0 55,7
Total 44,3 55,7 100,0 Total 36,8 63,2 100,0

In the case of multidimensional poverty k=2, between 1996 and 2001 movement
out of poverty was 51.7% while movement into poverty was 9.7%. This contrasts



Matrix 1: Multidimensional Pavertv (k=2) (%) 1996 - 2001 Matrix 2: Multidimensional Paovertv (k=2) (%) 2001 - 2006

2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 48,3 51,7 18,5 Poor 40,5 59,6 16,8
Non Poor 9,7 90,3 81,5 Non Poor 5,9 94,1 83,2
Total 16,8 83,2 100,0 Total 11,7 88,3 100,0

From these matrices it follows that, when measuring poverty by income, the
percentage of individuals moving out of poverty in each period is greater than when
considering multidimensional poverty by either of the two definitions used here.
This could be due to the fact that multidimensional measures of poverty consider
dimensions that are more persistent over time. For example, there is a lot of
similarity in the educational dimension over time compared to the income
dimension. The appendix includes transition matrices for each dimension showing
the low rate of change in the education and health dimensions.

Moreover, the percentage of people who fall into poverty, i.e. those that became
poor during the time period is considerably lower when comparing income poverty
with multidimensional measure via Union Approach. However, it is very similar
when compared with the multidimensional poverty measure (k = 2).

Therefore, we can conclude that, in terms of dynamics of poverty, income poverty
measures behave similarly to the multidimensional poverty measure when counting
deprivation in two or more dimensions. This may be due to correlation in deprivate
dimensions with lack of income.

5.4 Probit Estimations

To understand what is correlated with household transitions into and out of poverty
over time, it is necessary to look at the determinants that explain the change in
status. For this we estimate Probit and Multinomial Probit models for each
measurement of poverty utilized. This is done for both the period 1996 - 2001 and
for the period 2001-2006.

5.4.1 Probit

The estimation results shown below are for Probit models to determine the
probability of entering or exiting poverty (considering the three poverty
measurements) for both time periods. As explained in Section 3, when estimating
the probability of entering poverty, the dependent variable takes the value 1 if the
household was "not poor" in period 1 and changes to "poor" in period 2.
Consequently, for the estimation of the probability of escaping poverty, the
dependent variable takes the value 1 if the household was "poor" in period 1 and
"not poor" in period 2.

5.4.1.1 Probability of Entering Poverty



If we look at what happens in the first period, we can conclude that for all poverty
measures considered, increased age of the household head decreases the
probability of entering poverty.

Comparing the income poverty measure to the multidimensional measures, living in
the capital region is a determinant of entering poverty for the first, but not the
second.

In the second period, there are certain differences between the income poverty
measure and multidimensional measures; we observe that the dependency ratio
negatively affects the probability of entering income poverty and seems not to be a
relevant variable for multidimensional poverty. The variable “head household
working” is similar.

5.4.1.2 Probability of Exit Poverty

If we observe only the first period, (Table 5.7: Probability Estimation Poverty Exit
1996-2001 and 2001-2006), the higher the dependency ratio, the more likely the
household is to exit poverty in an income measure but not in a multidimensional
measure. Meanwhile, a health shock is the reverse situation; having had an illness
during this period negatively affects the chance to escape income poverty but is not
significant in explaining multidimensional poverty.

When considering the period 2001 - 2006, we can conclude that the higher the
educational level of the most educated person in the household, the more likely the
household is to exit poverty since it occurs in all three poverty measures considered

On the other hand, having a person with a disability in the household negatively
affects the probability of exiting poverty for income poverty and multidimensional
poverty with k=1.



Table 5.6: “Estimation of the Probability of Entering 1996 — 2001 y 2001 - 2006” (mfx)

Entered_96_01 Entered_96_01_1d Entered_96_01_2d

Entered_01_06

Entered_01_06_1d Entered 01 06 2d

Capital_Region_96 -0.038 -0.047 -0.038 Capital_Region_01 0.001 -0.092 -0.016
(0.0626) (0.2514) (0.0852) (0.9542) (0.0280)* (0.1991)
Area_96 0.029 0.113 0.010 Area_01 0.005 0.027 -0.052
(0.1426) (0.0408)* (0.7318) (0.7011) (0.6274) (0.0560)
HH_Age_96 -0.005 -0.008 -0.004 HH_Age_01 -0.000 -0.001 -0.000
(0.0000)** (0.0018)** (0.0110)* (0.6197) (0.6186) (0.8508)
HH_Sex_96 -0.020 0.058 -0.049 HH_Sex_01 0.014 -0.112 -0.039
(0.6355) (0.5418) (0.3922) (0.4139) (0.3460) (0.2790)
HH_Partner_96 0.034 -0.189 0.048 HH_Partner_01 -0.027 0.065 0.039
(0.3976) (0.1047) (0.2466) (0.1885) (0.5210) (0.1058)
Dependancy_Ratio_96 -0.085 -0.359 0.071 Dependancy_Ratio_01 -0.139 -0.133 0.026
(0.2569) (0.0324)* (0.2877) (0.0029)** (0.3988) (0.6369)
Age > 65_ 96 0.199 -0.030 0.121 Age =>65_ 01 -0.020 -0.074 -0.010
(0.0045)** (0.6898) (0.0461)* (0.2565) (0.2610) (0.6762)
Disability_96 -0.010 -0.051 0.077 Disability_01 0.030 0.100 0.032
(0.6868) (0.6044) (0.1152) (0.1927) (0.2100) (0.1527)
HH_Working_96 0.027 0.081 -0.014 HH_Working_01 0.058 0.057 -0.030
(0.4453) (0.3329) (0.7522) (0.0013)** (0.4104) (0.2889)
Max_Education_96 -0.008 -0.025 -0.012 Max_Education_01 -0.006 -0.018 -0.008
(0.0395)* (0.0028)** (0.0002)** (0.0007)** (0.0007)** (0.0007)**
Parents_Education_96 -0.007 0.004 -0.006 Parents_Education_01 0.003 0.000 0.000
(0.1426) (0.6004) (0.2426) (0.2491) (0.9566) (0.9065)
Home Owner_96 -0.054 -0.019 -0.070 Home Owner_01 -0.022 -0.054 -0.001
(0.1139) (0.7430) (0.0638) (0.2007) (0.3800) (0.9517)
Health_Shock_96 0.023 -0.012 0.041 Health_Shock_01 0.026 0.108 0.006
(0.4031) (0.8219) (0.1102) (0.0311)* (0.0053)** (0.6320)
Observations 1265 593 1065 Observations 1405 667 1088

Robust p values in parentheses
* significant at 5%; ** significant at 1%

Robust z-statistics in parentheses
* significant at 5% level; ** significant at 1% level




Table 5.7: “Estimation of the Probability of Exit Poverty 1996 — 2001 y 2001 — 2006” (mfx)

Exited_96_01

Exited_96_01_1d Exited_96_01_2d

Exited_01_06

Exited_01_06_1d Exited_01_06_2d

Capital_Region_96 0.079 0.051 0.024 Capital_Region_01 0.058 0.121 0.024
(0.3541) (0.3519) (0.7668) (0.3547) (0.0363)* (0.7676)
Area_96 -0.073 0.033 0.116 Area_01 -0.063 0.095 0.110
(0.4294) (0.5984) (0.1651) (0.3974) (0.2349) (0.2472)
HH_Age_96 0.001 0.001 0.003 HH_Age_01 0.009 0.005 0.004
(0.7586) (0.7120) (0.5353) (0.0090)** (0.2283) (0.4411)
HH_Sex_96 0.249 -0.078 0.125 HH_Sex_01 0.383 0.204 0.307
(0.0709) (0.4805) (0.5078) (0.0638) (0.1262) (0.0872)
HH_Partner_96 -0.275 -0.053 0.083 HH_Partner_01 -0.079 -0.179 -0.115
(0.0103)* (0.6410) (0.6584) (0.5802) (0.1832) (0.4569)
Dependancy_Ratio_96 1.518 -0.180 0.286 Dependancy_Ratio_01 0.538 0.394 -0.283
(0.0209)* (0.3495) (0.3843) (0.2465) (0.0925) (0.3136)
Age > 65_ 96 0.194 -0.158 0.345 Age >65_ 01 0.103 -0.156 0.143
(0.2363) (0.1108) (0.0179)* (0.3578) (0.2066) (0.3269)
Disability_96 0.188 -0.094 -0.323 Disability_01 -0.321 -0.287 0.103
(0.0965) (0.2855) (0.0218)* (0.0078)** (0.0160)* (0.4930)
HH_Working_96 -0.265 0.065 -0.159 HH_Working_01 -0.198 -0.169 0.046
(0.0753) (0.4445) (0.2176) (0.0692) (0.1416) (0.7637)
Max_Education_96 0.007 0.040 0.044 Max_Education_01 0.040 0.050 0.052
(0.6769) (0.0006)** (0.0594) (0.0046)** (0.0001)** (0.0305)*
Parents_Education_96 0.017 0.028 0.042 Parents_Education_01 0.001 -0.004 -0.025
(0.5386) (0.1516) (0.1397) (0.9437) (0.8062) (0.3820)
Home Owner_96 0.078 0.044 0.037 Home Owner_01 -0.073 -0.029 0.027
(0.3839) (0.5566) (0.6879) (0.2524) (0.7538) (0.7759)
Health_Shock_96 -0.241 0.078 0.001 Health_Shock_01 -0.074 -0.112 -0.097
(0.0280)* (0.4257) (0.9921) (0.2907) (0.1251) (0.2933)
Observations 524 951 479 Observations 375 770 349

Robust z-statistics in parentheses
* significant at 5% level; ** significant at 1% level

Robust z-statistics in parentheses
* significant at 5% level; ** significant at 1% level




5.4.2 Multinomial Probit

Multinomial Probit models explain the determinants of transition from one state to
another, i.e. entering or exiting poverty between two periods of time.

We estimated six Multinomial Probit models, one for each time period and each
measure of poverty used (income, multi-dimensional k=1 and multidimensional
k=2). The dependent variable in each estimate considered four states:

Non Poor in t1 and Non Poor in t2 (NP — NP)
Poor in t1 and Non Poor in t2 (P — NP)

Non Poor in t1 and Poor in t2 (NP — P)

Poor in t1 and Poor in t2 (P — P).

PONPE

The estimation results are shown in Tables 5.8, 5.9 and 5.10. The following
describes the main results by states and periods.

5.4.2.1 Non Poor — Non Poor (NP — NP)

For the period 1996 - 2001 and all poverty measures, the age of the head of
household, educational level of the most educated person in the household and
home ownership all increase the likelihood of staying out of poverty.

Living in urban areas and the dependency ratio are variables that affect the
probability of being poor in poverty income measure but not in the
multidimensional measure.

There are certain similarities between the estimates of income poverty and
multidimensional poverty with k=2. For example, living in the capital positively
affects the probability of remaining out of poverty using income poverty and
multidimensional with k=2 measures, but not for multidimensional poverty k=1.

For the period 2001 — 2006 and all poverty measures, the age of head of
household, educational level of the most educated person in the household and
home ownership all increase the likelihood of remaining out of poverty. This is the
same as in the first period.

As in the previous case, living in the capital improves the probability of remaining
out of poverty both for income poverty and multidimensional poverty.

5.4.2.1 Poor — Poor (P - P)
For the first period and using the income poverty measure, the dependency ratio
negatively affects the probability of remaining in poverty for both periods. The labor

status determines the probability of being poor in both 1996 and 2001.

Using the multidimensional poverty measure, the variable age of household head
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Analyzing the measures separately, the higher dependency ratio makes it less likely
to stay poor in both periods. In the case of households in the metropolitan area,
and analyzing poverty multidimensionally, the educational level of the most
educated person at home and age of household head are variables that negatively
affect the probability of being poor.

5.4.2.3 Poor— Non Poor (P — NP)

In the first period, 1996 - 2001, the older the household head, the lower the
probability of leaving poverty between 1996 and 2001. This is true for any measure
of poverty used.

In this period there are some similarities between income poverty and
multidimensional poverty when considering k=2. Living in the metropolitan area
negatively affects leaving poverty for both. The same relationship exists when you
look at the education variables. Higher education levels for the person in the
household with the most education, lowers the probability of being poor for both
periods.

Looking at the results for the period 2001 to 2006, there are also some similarities
between the estimates of income poverty and multidimensional poverty k=2,
specifically the effects of household age, educational level of most educated person
in the household and household ownership. The latter two have a negative impact
on the probability of exiting poverty.

5.4.2.4 Non Poor — Poor (NP — P)
The last condition is to have fallen into poverty.

In the first period, considering income poverty, living in an urban area positively
affects the probability of falling into poverty, while the higher the age of the
household head and the higher the dependency ratio, the less likelihood there is of
falling into poverty.

In the case of multidimensional poverty, there are important differences between
the measures k=1 and k=2. For k=1, living in urban areas positively affects the
probability of entering poverty while the dependency ratio and age of adults in the
household decreases the probability. In the case of k=2, age of head of household
negatively affects the level of education thus making the household more likely to
fall into poverty.

For the second period, 2001 - 2006, the significant variables in income poverty are
the dependency ratio and level of education of most educated person household,
both of which negatively affect the chances of entering poverty. Having a health
shock, however, increases the likelihood of falling into poverty for this measure.

In tha racea nf miiltidimancinnal nnvartyvy k=1 health chnrlk infrreaacac the likalihnnAd



Table 5.8: “Multinomial Probit Estimation: Income Poverty”

Variable

Capital_Region

Area

HH_Age

HH_Sex

HH_Partner

Dependancy_Ratio

Age > 65

Disability

HH_Working

Max_Education

Parents_Education

Home Owner

Health_Shock

Observations

Estimation 1996 - 2001

Income Povertv

Estimation 2001 - 2006

NP - NP

0.1055483
(0.000)**

-0.0578237

(0.012)*
0.0104007
(0.000)**
0.0206087

(0.732)

-0.0045977

(0.934)
05147801
(0.000)**

-0.1087622

(0.121)

-0.0827943

(0.199)

-0.0529071

(0.172)
0025409
(0.000)**
00062578

(0.327)
0.1458462

(0.002)*
-0.031043
(0.370)
1545

P - NP NP - P
00642107 -00272207
(0.006)* (0.139)
00240605  0.0308941
(0.093) (0.049)*
000447  0.0054568
(0.000)*  (0.000)**
0021478 00057548
(0612) (0.878)
00023912  -0.0016505
(0.947) (0.965)
02876699  -0.1384098
(0.003)* (0.039)*
00145312  0.0992407
(0.663) (0.151)
00840066  0.0008286
(0.167) (0.975)
0036547 00087538
(0.106) (0.776)
00170078 -0.007029
(0.000)** (0.051)
00006212 -0.0052985
(0.900) (0.265)
00846824 -0.045362
(0.023)* (0.178)
00149033  0.0443817
(0.342) (0.136)
1545 1545

P-P

0014117
(0.059)
0.0028692
(0.109)

-0.0004739

(0.063)

-0.0048855

(0.370)
0003857
(0.176)

-0.0887004

(0.022)*

-0.0050097

(0.148)

-0.0020409

(0.215)
00076062
(0.022)*

-0.0013722

(0.074)

-0.0003381

(0.404)

-0.0158019

(0.070)
00015646
(0.661)
1545

NP - NP

00489983
(0.028)*

-0.0303223

(0.141)
00039267
(0.004)*

-0.0294394

(0.321)
00051228
(0.885)
05203303
(0.000)**
00151288
(0.638)
-0.036254
(0.351)

-0.0866683

(0.002)*
00152017
(0.000)**
00011897

(0.790)
02006813
(0.000)**

-0.0416552

(0.067)
1437

P-NP NP -P
00406147  -0.0051386
(0.015)* (0.676)
00262227  0.0029524
(0.017)* (0.860)
00032522  -0.0004121
(0.001)* (0.645)
0024794 00087302
(0.136) (0.728)
00057638  -0.0124984
(0.762) (0.690)
03665055  -0.1154592
(0.000)** (0.020)*
0002642  -0.0182128
(0.908) (0.384)
00056659  0.0322643
(0.735) (0.305)
00257163 00549613
(0.211) (0.001)*
00071521 -0.0072805
(0.005)* (0.000)**
0004061  0.0028917
(0.205) (0.345)
01703613  -0.0261808
(0.001)* (0.217)
00055695 00349848
(0.723) (0.033)*
1437 1437

P-P

-0.0032451

0.177)
00011472
(0.130)

-0.0002625

(0.051)

-0.0040848

(0.402)
00016117
(0.222)

-0.0382756

(0.036)*
0.000442
(0.801)
0.0096557
(0.263)
0.0059907
(0.042)*
-0.000769
(0.075)

-0.0000204

(0917)

-0.0041392

(0.213)
00011009
(0.381)
1437

Robust p values in parentheses
* significant at 5%; ** significant at 1%




Table 5.9: “Multinomial Probit Estimation: Multidimensional Poverty k=1"

Variable

Capital_Region

Area

HH_Age

HH_Sex

HH_Partner

Dependancy_Ratio

Age > 65

Disability

HH_Working

Max_Education

Parents_Education

Home Owner

Health_Shock

Observations

Multidimensional Povertvy K=1
Estimation 1996 - 2001

Estimation 2001 - 2006

NP - NP

00594303
(0.181)
00406454
(0.559)
00149318
(0.000)**

-0.1170892

(0.375)
00984876
(0.433)
0307992
(0.096)

-0.1331655

(0.086)

-0.1095433

(0.209)

-0.0373783

(0.684)
005886
(0.000)**
00245467
(0.013)*
02412947
(0.000)**

-0.0207162

(0.752)
1545

P-NP NP - P P-P NP - NP
00106736  -00067743  -0.0633296 00851224
0.772) (0.760) (0.104) (0.076)
00151709 00603336  -0.0858081 00390898
(0.754) (0.002)* (0.168) (0572)
00044489 00010378  -0.0094451 00101442
(0.046)* (0.442) (0.000)** (0.001)*
00050694 00074565 01147022 00711337
(0.945) (0877) (0.194) (0507)
00104544 00964569 00084237 00555186
(0.891) (0.164) (0.932) (0.566)
02283614 01534533 00738227 0.1355524
(0.103) (0.042)* (0.640) (0.457)
00494105 00664808  0.2490568 00677817
(0.421) (0.011)* (0.003)* (0.394)
00134186 00449674 01679293 00732741
(0827) (0.168) (0.049)* (0.399)
00232078 00421845  -0.028014 0.0066767
(0.705) (0.299) (0.710) (0.937)
00055289  -00038959  -0.060493 0.0625587
(0.495) (0.399) (0.000)** (0.000)**
00006197 00076945  -0.0316215 00167669
(0.943) (0.085) (0.007)* (0.089)
00556712 00547761  -0.2403997 01873673
(0.323) (0.013) (0.000)** (0.006)*
00371777  -00062544  -0.0102071 00932947
(0.569) (0.815) (0.847) (0.062)
1545 1545 1545 1437

P-NP NP - P
00450015  -0.0558427
0.177) (0.073)
00229459 00267441
(0.602) (0.376)
00034482 0.0009484
(0.098) (0.600)
01481539  -0.1073747
(0.004)* (0.261)
01335432 00587301
(0.092) (0.319)
01106991  -0.1123585
(0.436) (0.191)
00111288 -0.0665347
(0.865) (0.066)
01270111 00693673
(0.001)* (0.269)
00785146 0062351
(0.263) (0.076)
00055035 -0.0022421
(0.410) (0.566)
0010024 00047932
(0.181) (0.350)
00922464  -0.0019281
(0.141) (0.957)
00327691 00639292
(0.356) (0.023)*
1437 1437

P-P

-0.0742811

(0.041)*

-0.0887798

(0.116)

-0.0076444

(0.001)*
00303545
(0.692)
00192944
(0802)
-0.133893
(0392)
0.1454452
(0.069)
0130918
(0.112)
00094868
(0.890)

-0.0547231

(0.000)**

-0.0115361

(0.165)

-0.0931928

(0.147)
00621346
(0.150)
1437

Robust p values in parentheses
* significant at 5%; ** significant at 1%




Table 5.10: “Multinomial Probit Estimation: Multidimensional Poverty k=2"

Variable

Capital_Region

Area

HH_Age

HH_Sex

HH_Partner

Dependancy_Ratio

Age > 65

Disability

HH_Working

Max_Education

Parents_Education

Home Owner

Health_Shock

Observations

Estimation 1996 - 2001

Multidimensional Povertv K=2
Estimation 2001 - 2006

NP - NP

0.1373429
(0.000)**
0.0581854
(0.216)
0.0104759
(0.000)**
0.0822569
(0.380)
-0.0969535
(0.113)
0.176892
(0.156)
-0.2600944
(0.005)*
-0.152755
(0.083)
-0.0210448
(0.700)
0.0447614
(0.000)**
0.0095292
(0.222)
0.146349
(0.007)*
-0.0565281
(0.198)
1545

P - NP NP - P
-0.0720639  -0.0185881
(0.004)* (0.351)
-0.0214667  0.0094723
(0.409) (0.704)
-0.0043113  -0.0032759
(0.000)** (0.033)*
-0.0230201  -0.0420081
(0.621) (0.535)
0.0445713 0.0488929
(0.129) (0.192)
-0.1328738  0.0896562
(0.079) (0.197)
0.1731978 0.0856217
(0.027)* (0.261)
-0.0126887  0.0792652
(0.611) (0.204)
0.0025414  -0.0073832
(0.937) (0.856)
-0.0187596  -0.0106493
(0.000)** (0.002)*
0.0021931  -0.0061326
(0.677) (0.289)
-0.0573337  -0.0375982
(0.125) (0.287)
0.0142009 0.0384301
(0.597) (0.182)
1545 1545

P-P NP - NP P-NP NP -P
-0.0466908 00750523  -0.0358294  -0.0114496
(0.000)** (0.008)* (0.066) (0.353)
-0.0461909 0.1060671  -0.0209756  -0.0385184
(0.044)* (0.040)* (0.443) (0.191)
-0.0028888 00059317  -0.0038534  0.0000172
(0.000)** (0.000)** (0.001)* (0.982)
-0.0172286 0.0249151 00487117  -0.0303143
(0.555) (0.740) (0.044)* (0.478)
0.0034893 -0.0494937  -0.0107788 0.035282
(0.883) (0.326) (0.747) (0.110)
-0.1336743 00283059  -0.0532859  0.0155004
(0.024)* (0.824) (0.527) (0.767)
0.0012749 -0.094934 0.0850932  -0.0142534
(0.948) (0.211) (0.187) (0.521)
0.0861785 -0.1608921  0.1136432 0.0287068
(0.140) (0.049)* (0.140) (0.281)
0.0258865 0.0560856  -0.0224669  -0.0255381
(0.106) (0.353) (0.584) (0.357)
-0.0153524 0.032402 -0.0131784  -0.0076985
(0.000)** (0.000)** (0.000)** (0.001)*
-0.0055897 00167614  -0.0144437  0.0011379
(0.095) (0.023)* (0.034)* (0.571)
-0.0514171 01534375  -0.1069691  0.0023086
(0.046)* (0.011)* (0.040)* (0.871)
0.0038972 -0.0191736  0.0025672 0.0072973
(0.844) (0.553) (0.916) (0.603)
1545 1437 1437 1437

P-P

-0.0277733
(0.030)*
-0.0465731
(0.081)
-0.0020955
(0.006)*
-0.0433125
(0.367)
0.0249904
(0.217)
0.0094796
(0.847)
0.0240942
(0.386)
0.0185421
(0.400)
-0.0080806
(0.768)
-0.0115251
(0.000)**
-0.0034555
(0.190)
-0.0487771
(0.027)*
0.0093091
(0.429)
1437

Robust p values in parentheses
* significant at 5%; ** significant at 1%




6. Concluding Remarks

Poverty in Chile has declined over time in all three measures used: poverty levels
based solely on income, or poverty viewed multidimensionality considering
measures of health, education, housing reliability and other measures. It should be
noted that the absolute poverty rates differ according to the measure used.

Multidimensional poverty measures give different results when considering different
methods of aggregation. Using a Headcount Ratio gives poverty rates higher than
when considering the method Headcount Adjusted Ratio. Since the latter case is
adjusted by the number of deprivations impoverished people experience, this is not
unexpected.

According to the transition matrices, the percentage of people moving out of
poverty using the income measure is higher than the percentage of people out of
poverty when measured multi-dimensionally. This is because multidimensional
measures consider dimensions far more persistent such as education. Increasing
the level of income is faster than increasing the years of schooling. However,
increased years of schooling can be a more sustainable contribution to staying out
of an impoverished state in the long-run.

Additionally it is important to note that there are differences between the measures
of multidimensional poverty. The behavior of multidimensional poverty transitions
varies considerably for different values of k. We can conclude that the income
poverty measure behaves very similarly in some ways to the multidimensional
poverty measure k=2.

In determining the factors that are influencing the transition into or out of poverty
or remaining in the state of poverty, it appears that there are differences between
both multidimensional measures, and with the traditional measure of income.
However, it is clear the importance of education as a determinant of exiting poverty
in all measures. This result is consistent when considering estimates of both the
Probit and Multinomial Probit models. In all cases, the highest educational level of
the home is a strongest factor for moving out of poverty.

Additionally, when considering the income measure only, the dependency ratio is
far more relevant than the other variables in explaining changes in the state of
poverty. The household age also plays an important role in the probability of exiting
and entering poverty: the older the household head, the greater probability of
leaving poverty. This is true for the result set of most estimates.

Chronic income poverty measure, shows that the the dependency ratio negatively
affects the probability of remaining in poverty for both periods. Using the
multidimensional poverty measure, the variable age of household head has a
negative effect. The educational level of the people in the household is also a
important factor, higher education is key in determining the permanence in
poverty. Finally, owning the house decreases the Ilikelihood of being
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cut-offs or dimensions changes the poverty rates and the rates of movement into
and out of poverty. Therefore, it is important to consider dimensions other than
income when measuring poverty because the traditional measure of poverty used in
Chile has certain deficiencies. However, it is also important that the process of
multidimensional poverty measurement is conducted using criteria that have
international validity or that arise from national consensus. This can include the
decision of the dimensions, the number of dimensions and the aggregation method
used among others.
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8. Appendix

Matrix 1: Deprivation in Education (%) 1996 - 2001 Matrix 2: Deprivation in Education (%) 2001 - 2006

2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 79,6 20,4 14,3 Poor 71,0 29,0 15,4
Non Poor 4,7 95,3 87,8 Non Poor 4,2 95,8 84,7
Total 15,4 84,7 100,0 Total 14,5 85,5 100,0

Matrix 1: Health Deprivation (%) 1996 - 2001

Matrix 2: Health Deprivation (%) 2001 - 2006

2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 64,0 36,0 25,9 Poor 58,1 41,9 25,8
Non Poor 12,4 87,6 74,1 Non Poor 12,7 87,3 74,2
Total 25,8 74,2 100,0 Total 24,4 75,6 100,0

Matrix 1: Housina Deprivation (%) 1996 - 2001

Matrix 2: Housina Deprivation (%) 2001 - 2006

2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 27,0 73,0 3,9 Poor 39,9 60,1 1,7
Non Poor 0,7 99,3 96,1 Non Poor 0,9 99,1 98,3
Total 1,7 98,3 100,0 Total 1,5 98,5 100,0

Matrix 1: Overcrowdina Deprivation (%) 1996 - 2001

Matrix 2: Overcrowdina Deprivation (%) 2001 - 2006

2001 2006
1996 Poor Non Poor Total 2001 Poor Non Poor Total
Poor 39,5 60,5 23,1 Poor 33,5 66,6 15,4
Non Poor 8,2 91,8 77,0 Non Poor 5,7 94,3 84,6
Total 15,4 84,6 100,0 Total 10,0 90,0 100,0




