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A Perceived Human Development Index

Marcelo Neri

Center for Social Policies (CPS/IBRE), REDE and EP&
Getulio Vargas Foundation

Abstract

The objective of the paper is to build a Perceiv@idman Development Index (PHDI)
framework by assembling the HDI components, nanmaljcators on income, health and
education on their subjective version. We proposee o introduce a fourth dimension
linked to perceptions on work conditions, givenrie in the “happiness” literature and in
social policy making. We study how perceptions satisfaction about the individual's
satisfaction with income, education, work and Hea#tre related to their objective
counterparts. We use a sample of LAC countries vlnar take advantage of a larger set of
guestions on the four groups of social variablestiored included in the Gallup World Poll
by the IADB. We emphasize the impacts of objectiveome and age on perceptions.
Complementarily, in the appendix we use the futhgke of 132 countries where a smaller
set of variables can be included, which providegeater degree of freedom to study the
impact of objective HDI components observed at tguhevel on the formation of
individual’'s perception on income, education, woHealth and life satisfaction. These
exercises provide useful insights about the workiog beneficiaries’ point of view to
understand the transmission mechanism of key spolaly ingredients into perceptions. In
particular, the so-called PHDI may provide a comatary subjective reference to the HDI.
We also study how one’s satisfaction with life istablished, measuring the relative
importance given to income vis-a-vis health andcation. Estimating these “instantaneous
happiness functions” will help to assess the natatveights attributed to income, health and
education in the HDI, which is a benchmark in thdtidimensional social indicators toolbox
used in practice.

Keywords: income; health; education; life satisfaction



A Perceived Human Development Indek

Marcelo Neri
Center for Social Policies/IBRE, REDERnd EPGE

1. Overview

The three main explanatory variables of life satiibn addressed in this study —
namely income, health and education - correspontthdéathree components of the Human
Development Index (HDI). The pioneering report fréime United Nations (UN, 1954) put
forward the idea that per capita income shouldb®the single indicator used to measure
standard of living. This was followed by an extemsarray of literature that converged to
form the Human Development Index (UN, 1990), whaslsembles other components related
to well-being besides income. This paper proposesrporating perceptions on income,
health and education into HDI methodology, whicHl Wéad us to the Perceived Human
Development Index (PHDI). One advantage of thisr@@gh is the comparability of results
such as HDI rankings, which are a benchmark innthdtidimensional social indicators
toolbox used in practice. Each of these three dsi@s corresponds to well-established
groups of social policies. The qualitative dathatd may help to throw light on how current
or potential beneficiaries perceive the processeb @itcomes associated with education,
health and income policies. We will also add therkivgy conditions dimension to the
analysis. Access to work and its perceived quéljtare also subject to direct governmental
policies, (ii) occupy a central role in the ‘happés determination’ literature and (iii) fit well
within a life-cycle perspective, which is the basamework of analysis used here.

We will follow the literature that assesses quabtylife dimensions using the life
cycle as a natural framework of analysis by usigg as one of the main variables analyzed
here. Each component of the HDI is closely related particular phase in the life cycle. The
cycle begins with the bulk of formal education tisaexperienced in the early phase of the
cycle, when there is both a window of higher leagnproductivity than later and also more
time ahead to recover the cost of human capitastment in terms of labor earnings - and
health outcomes. The second phase is related indbme-generating period mostly accrued

from work that is largely determined by previousiestional decisions. This intermediary

! Study financed and carried out in the frameworkhef Latin American and Caribbean Research Netwérk
the Inter-American Development Bank that also ptedi Gallup World Poll used here. | would like tank the
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Andari. | would also like to thank the commentsypded by Jere Behrman, Carol Graham, Leonardo Gaspa
Ravi Kambur, Eduardo Lora and the participantshef LAMES and ABEP meetings. The usual disclaimer
applies. All questions should be addressemdocelo.neri@fgv.br



phase will also ensure the material resourcesh@mrétirement period in terms of financial

wealth, health services, etc. We will also cheekithportance of working conditions vis-a-

vis income for non-elderly adults. Finally, the bolf health problems observed in any given
society occur mostly in the last phase of the dele period, and is at large determined by
specific public policies (i.e. the state supply h#dalth services) as well as income and
educational decisions adopted in the past.

The impact of objective income measures on subgectndicators will also be
situated at the center of this analysis. Desp#tdintitations, per capita income-based social
indicators, such as standard inequality and povertasures based directly on household
surveys, are at the core of the social debate tm lAamerica and are the mainstay for the
economist with respect to social issues. An incameof measurement (adjusted for PPP) is
also a useful figure to compare with other cost la@nefits involved in public policy and
individual decision-making.

This paper is organized as follows: in the secesxtion of the paper we construct a
PHDI across Latin American countries by extractihg principal components from a rich
array of special questions added to the World @aholl, which was made available by the
current project. The third section explores, dige@tom individual level observations, the
relationship between PHDI components on the one ail income and age on the other.
Section four explores the relationship between ahje and subjective human development
components using the full Gallup World Poll. In e five we use life satisfaction as a
metric to extract the weights attributed separetlthe HDI. We implement the same strategy
to the PHDI components and we find reasonably chesgghts between objective and
subjective human development. Our main conclusiafide left to the final section of the
paper.

2. Constructing a Perceived Human Development Inde@HDI)

a.Conceptual Framework

In the framework proposed by Veenhoven (2000) ao@d$(2007) that will guide the
whole IADB Quality of Life project, we should taketo account the interaction between two
dimensions. First, whether the indicator refergteer or outer perceptions of the individuals
and second whether it is related to life chancdgeoresults. This framework can be applied
to overall Quality of Life (QoL) Indicators such Bfe satisfaction or adapted to classify any

gualitative indicator such as those related wite thDlI components. For example, the



perceived health status of an individual is a teisulicator while access to health services is
clearly a chance indicator. Similarly, access taltheservices maybe asked at the individual
or inner level (i.e., if he or she has access tdgguality services) or at the outer level (i.e.,
how is the access of people in general in the egufdr city of residence) to health
services). As we are going to see the division between irmmer outer quality are not only
intuitive but do arise naturally from the empiricatercises performed while the splitting
chances from results are well grounded on the cl#pe versus functioning literature

proposed by Amartya Sen.

TABLE 1
The Four Qualities of Life
Outer Quality Inner Quality
Life Chances Livability of environment Life-ability of person
Life Results Utility of life Satisfaction with life

b. Principal Components Analysis: Method

Principal component analysis is a useful methodoladnen you have data on a
number of variables and believe that there is soadendancy in those variables — which
means that some of the variables are correlatdd avie another, possibly because they are
measuring the same dimension. Given this appagelnindancy, it is likely that, for example,
different items in a questionnaire are not reallgasuring different constructs; more likely,
they may be measuring a single construct. In teegmt case, for instance, “a high perceived
health” and a “high perceived income” could largeigan both “an intrinsically optimistic
view of reality as a whole”.

The methodology consists in reducing the numbewvarfables and involves the
development of measures on a number of observadbles and into a smaller number of
artificial variables - called principal componentthat will account for most of the variance
in the observed variables. In essence, a principalponent analysis aims at the reduction of
the observed variables into a smaller set of aidifivariables, by making some redundant
variables into single new variables that can bedugsesubsequent analyses as predictor
variables in a multiple regression - or in any otiype of analysis.

Technically, a principal component can be defined aalinear combination of

optimally-weighted observed variables. In perforghm principal component analysis, it is

2 An advantage of the international data set used mlow to test the relationship between inned auter
related aspects of life at individual level andanand outer life satisfaction indicators.



possible to calculate a score for each subject given principal component. Each subject
actually measured would have scores on each otteeafew components, and the subject’s
actual scores on the original questionnaire iteroslevbe optimally weighted and then added
up to compute their scores on a given component.

In reality, the number of components extracted ublo a principal component
analysis is equal to the number of observed vagbking analyzed. This means that an
analysis of a questionnaire with many items wouwtlially result in as many components as
the number of items. However, in most analysesy ahke first few non-redundant
components account for meaningful amounts of vadgaso only these first few components
are retained, interpreted, and used in subsequesliyss. The remaining components
account for only trivial amounts of variance andheplly therefore would not be retained
and further analyzed.

The first component extracted through a principmhponent analysis accounts for a
maximal amount of total variance in the observedabdes. Under typical conditions, this
means that the first component will be correlatéith at least some of the observed variables,
and may be correlated with many. The second commanéracted will have two important
characteristics. First, this component will accoforta maximal amount of variance in the
data set that was not accounted for by the firetpmnent. Again under typical conditions,
this means that the second component will be cigelwith some of the observed variables
that did not display strong correlations with tiretfcomponent. The second characteristic of
the second component is that it will be uncorrelateth the first component. Literally, a
calculation of the correlation between componenasd 2 would amount to zero. That is the
general rule: the remaining components that areaebed in the analysis display the same
two characteristics: each component accounts fonaaimal amount of variance in the
observed variables that was not accounted for ley gheceding components, and is
uncorrelated with all of the preceding componeAtgrincipal component analysis proceeds
in this fashion, with each new component accountorgorogressively smaller and smaller
amounts of variance - this is why only the firstvfeomponents are usually retained and
interpreted. When the analysis is complete, theltiag components will display varying
degrees of correlation with the observed varialides,are completely uncorrelated with one
another.

The observed variables are standardized in theseoof the analysis, that is, each
variable is transformed so that it has a mean af aed a variance of one. What we mean by

“total variance” in the data set is simply the soithe variances of these observed variables.



Since they have been standardized to have a variahcone, each observed variable
contributes one unit of variance to the “total mage” in the data set. Therefore, the total
variance in a principal component analysis will & be equal to the number of observed
variables being analyzed, and the components thagxdracted in the analysis will partition
this variance. If there are six components, fotanse, the first component might account for
2.9 units of total variance; perhaps the secondpoorant will account for 2.2 units, and so
on, with the analysis continuing in this way uil of the variance in the data set has been
accounted for.

Below is the general form for the formula to congacores on the first component

extracted (created) through a principal compongatyais:

C1=Db 11(X1) + b12(X 2) + ... b1p(Xp)
Where

C1= the subject’s score on principal component 1 (fits¢ Eomponent extracted)

bip = the regression coefficient (or weight) for observadable p, as used in

creating principal component 1
Xp = the subject’s score on observed variable p.

For example, assume that component 1 in the presay was the “satisfaction with
health” component. You could determine each sulsjetiore on principal component 1 by

using the following fictitious formula:

C1= .44 (X1) + .40 (X2) + .47 (X3) + .32 (X4) + .02 (X5) + .01 (X6) + .03 (X7)

In the present case, the observed variables (tlievdKables) were subject responses to the
guestions about perceptionst beépresents question 12Xepresents question 2, and so forth.
Notice that different regression coefficients wexgsigned to the different questions in
computing subject scores on component 1: to thet fuestions were assigned relatively
large regression weights that range from .32 towfdle the last questions were assigned
very small weights ranging from .01 to .03.



Obviously, a different equation, with different regsion weights, would be used to
calculate subject scores on component 2 (satisfagtith income, for instance). Below is a

fictitious illustration of this formula:

C2=.01 (X1) +.04 (X2) + .02 (X3) + .02 (X4) + .48 (Xs5) + .31 (Xe) + .39 (X7)

The preceding shows that, in creating scores frsdtond component, much weight would
be given to the last questions and little would dreen to the first ones. As a result,
component 2 should account for much of the vaiitghit the satisfaction with income items;
that is, it should be strongly correlated with #atisree items.

The regression weights from the preceding equatemes determined by using a
special type of equation called an eigen equafidre weights produced by these eigen
equations are optimal weights in the sense thag fyiven set of data, no other set of weights
could produce a set of components that are momessful in accounting for variance in the
observed variables. The weights are created inrdodsatisfy a principle of least squares

similar (but not identical) to the principle of Eaquares used in multiple regression.

c. Empirical Strategy

Following Kenny (2006) and others’ suggestion, veeided not to include objective
variables in the PCA exercises performed in oraderallow later comparisons between
objective and subjective indicators. Since the HBIthe main reference used in the
multidimensional social welfare literature, we did at this point to use its proposed
structure in three separate components and conwitlieits respective subjective version.
We have also introduced the work conditions quastioorder to later test its relevance and
whether the connection between specific PHDI coreptsichange at distinct phases of the
life-cycle: Education for younger individuals (alén and teenagers 15 years of age and
below), Working conditions for non-elderly adultsefween 16 and 64 years of age) and
health conditions for the elderly (those with 65wore years of age). Monetary indicators are
the most widely used reference in the empiricalisdowelfare, inequality and poverty
literature and they seem appropriate as an integratariable of different strands of the
literature (either as a figure or a weighting vialgain the aggregation of perceptions across
individuals). Besides adopting widely used periteapncome-based and HDI components
references used in practice, the four selectededignts are in general assigned specific
budgets and sector-specific policies within eachnty. In sum, the choice is to separate



subjective and objective indicators to enable dicemmparisons between them divided into
four separated groups of sector-specific indicatOrse could view the PHDI approach here
as synthesizing the perspective of present or fiatdreneficiaries with respect to chances
and results created by education, work, healthimemme policies.

We apply the PCA analysis in two ways. We extrde principal components
combining all sector-specific questions for incomeducation, health and work
simultaneously. The other way is by separatingriarip questions by these four different
sectors in order to calculate separate PHDI compusnehat is, a desired output of this
analysis, since this division is useful for thetitogional organization of social policy.

We apply these two ways to two spatial environmerasin America and the World.
We start at the LAC level analysis using questidasigned by the IADB in the Gallup
World Poll. One operational advantage of this reglodata set is the large number of
guestions, 28 in total, related to each of the Pld@hponents. This regional environment
also offers the possibility of using the objectid®I-related variable directly, namely PPP
adjusted per capita household income. The glohatiegb provides us with a less rich set of
variables but it provides more degrees of freedorastimate regressions with cross-country
variables. In sum, we will use the LAC context xplere the impact of objective income and
age variable calculated at a micro-level on diffierBHDI components. The same type of
exercise between objective and subjective variablgde estimated at the world level using
as explanatory variables aggregated HDI comporard$PHDI variables.

e. Results of the Principal Components Analysis (PX)

The PCA allows choosing the appropriate weightiggteam for different welfare
indicators used within each sector-specific exergisrformed. The rationale is to allow for
the optimal weights determination associated wétheattribute. To achieve this, one should
derive a set of new attributes called factors -clvhare a linear combination of the original
variables - from the available perceptions. A systd weights associated with the original
attributes is derived in order to reproduce thelirange of variability.

We work with a total of 28 questions for Latin Anoar. We use a Principal
Components Analysis (PCA) in order to reduce thmeedision of the problem. We start by
calculating its principal components and combiralighese variables in a preliminary test to
see what the data tell us without any sector-sjpa@sétriction.



e.1l) PCA Latin America — Mixing all subjective quetons

This exercise (not shown here) indicates that evimout any type of restriction with just
a few exceptions there is a surprisingly clearit bl variables according to Inner and Outer
dimensions and according to the type of sectoriBpdcpolicies (i.e. chances or results
related) that we would expect. We provide a bregatdiption in the next exercise in order to
increase the depth with sector-specific splitswishave seen in the explanation about PCA
methodology, components that explain a bigger sbitiee variance appear first.

i) The first factor Inner Health component includesyanner health variables with
respect to momentary perceptions such as the twstigns on self-report health
status and two questions on feelings of pain ameéean

i) The second factor labeled here Inner Income Defoiva with four questions.
Two of them are related to income insufficiency dover shelter and food
expenses, one on hunger experience and other lomyieeelated to income. This
type of component will present a negative sign hie torrelation with life
satisfaction measures.

i) Next component mixes 5 questions on outer peragptan income and work
conditions. According to our interpretation, thgs the only exception to a
guestion about the perception on the movementedividual standard of living.
This is the only exception of all 28 questionsha present PCA exercise and will
remain as the sole exception in the other exercises

iv) The following inner work component combines two i&m questions on job
satisfaction.

V) The next component mixes three disability (IADLADL) related questions to
be labeled as inner permanent health component..

Only at this point the outer perceptions starte@riter more consistently the list
of components indicating a preponderant varianggaeatory power of the inner
guestions.

Vi) The following component may be called outer humapital access component,
mixing three questions on access to education aatithfacilities within cities or
countries.

vii)  The next is similar to the previous one but combiméormation on satisfaction
with education and health policies and may be &bels outer human capital

satisfaction.



viii)  The following question combines two outer percemiajuestions on income
deprivation and work -related policies satisfaction
iX) The final component mixes two questions on outesltheand work-related

chances.

e.2) PCA Latin America — Splitting subjective quesbns into sector-specfic ingredients

The next exercise splits the set 28 PHDI relatethlbes into four groups of PHDI
ingredients proposed in order to generate sepseater-specific indexes. The questions were
divided as follows: 8 for income, 5 for working abtions, 12 for health and 3 for education.
We start by calculating its principal components éach of these four groups of PHDI

ingredients proposed:

Income and Work Ingredients
The income and work group of factors presentetiénmiext two tables were each split
in pairs of inner and outer principal componentdiichk corroborates the conceptual

framework used in the project.

Income - 8 variables - Table 3.1

Questions that are significant for the first vechoe related to the current or future
level of income or deprivation faced by the indiad either in the present or in the past
while the second vector questions are relateddadblults found either presently or forward
looking within the country: Factor 1 (Feelings abgour household s income - Living
comfortably or Getting by on present income; Rigbtv do you feel your standard of living
is getting better or the same?; Have there beesstimthe past twelve months when you or
your family have gone hungry?; Have there beendimeghe past twelve months when you
did not have enough money to buy food that youoar yamily needed?;); Factor 2 (Do you
believe the current economic conditions in (counainge good or not; Right now do you think
that economic conditions in (country)as a whole ge#ing better or the same ?; Are you

satisfied or dissatisfied with efforts to deal wikle poor?; )

Work — 5 variables — Table 3.2
Factorl — Work inn / Factor2 — Work _out

10



The inner work factors are related to the questmmshe individual job satisfaction
and opportunities created while the second workteel outer factor captures ingredients
such as prospects, timing and the quality of pokffprts to improve aggregate working

conditions.

Health and Education Ingredients

The 12 health variables used were split in thretofa. The first is related to inner
present health conditions, the second is relatedrtmre permanent individual health results
while the last factor captures aggregate healthads
Health — 12 variables — Table 3.3
Factorl — Health inn / Factor2 — Health_inn_permahé&actor3 — Health_out

Education should perhaps be viewed more as a chhacea result in itself. The
Gallup questionnaire does not contain inner questan individual perceptions but rather on
aggregate conditions. The sole education factorngmbe three questions used can be
perceived as an outer chance related component
Education — 3 variables - Table 3.4

Factorl — Education_Out

Perceived Human Development Indexes for LAC and th&/orld Levels

Table presents the values for all the PCA compenfrtthe American countries in
the sample for which data is available. Note thasé were calculated with separate sector-
specific restrictions. The next step was to stasidar these indicators using the HDI
methodology, which sets the worst level in the damaig 0 and the highest as 1, as shown in
Table 4.

The next step is to understand how the subjectwetofs related to income, work,
health and education inner and outer conditions @welated with objective socio-
demographic conditions at a micro and aggregategldeWe use Latin American sample of
countries where we took advantage of a larger squestions on the four groups of social
variable to estimate the correlations with objestincome and age on perceptions.
Complementarily, the full sample of 132 countrielsewe a smaller set of variables can be
included, provides greater degrees of freedom talystthe impact of objective HDI
components observed at the country level on thedton of individual's perception on

income, education, work, health and life satistacti

11



3. The Formation of Perceptions on Human Developmem Latin America

a. The Correlation between Objective Income and th®HDI Components

Besides the geographical dimension, we also purstetwo complementary lines of
inquiry taking advantage of the microdata: the meoimpact on these perceptions and the
life-cycle patterns of these perceptions. Startwigh the former, we present the raw
relationship between income percentiles (PPP agtjustmoving average of five percentiles)
and each of the standardized principal componemttoifs extracted, PHDI components
hereafter, in Graphs la. to 1d..

Graphsla. to 1d. and the partial correlation sighsTable 5 show that inner
components are generally positively correlated widhbjective income while outer
components present more diverse and less markeaings Inner income perceptions start in
the first five percentiles at a level of -0,4 tie0,4 times the level achieved in Canada below
the level of Nicaragua the worst perceived perforcea The top five percentiles coincide
with the inner perception levels found in Canada.

The inner working conditions follow the same pathging from 0 the level found in
El Salvador in the first five income percentiles 1oin the five top percentiles. This
corresponds again to the level of inner workingcpptions found in Canada.

The first inner health perception index presento ah positive correlation with
objective income found in both income and workingar perception components. It presents
also a similar range to the inner working condisigeerception, that is from 0,10 in the first
five percentiles that is similar to the 0,12 reathe Bolivia (the minimum level (0) was
reached in Peru) and the 0,95 observed in Costa RCanada is not in the Sample and the
top is Guatemala). The other inner health compoassbciated with perceptions on more
permanent disability related to health conditiongsinot present a monotonic relation with
income.

The outer perceptions of the PHDI components pteadass clear pattern when it
comes to income. Tables 5 present an OLS regressioelation using these factors as
endogenous variables to isolate the per capitame&impact on the principal components
at the microdata level. These regressions inclugendies for gender, city size, position in
the household, the presence of children, elderlg pl continuous age term and fixed country
effects. The individual income perception is expeeshere in terms of deprivation so higher
income reduces perceived deprivation and increases work and health components. The

outer perceptions present either much smaller imcoorrelations, as in the case of outer

12



income and education conditions, or non-significantelations, as in the case of outer work
and health conditions. This smaller impact on optceptions is clear in the Graphs la. to
1d. and may be perceived as a sign of consistehdljeoexpectations across individuals
located in different points of the very unequal L&€ome distributioh

b. The Life-Cycle Pattern of PHDI Components

The age effect on PHDI components is quite divasspresented in Graphs 2a. to 2d.
. Once again outer components are less sensitisgegdhan inner components and even less
so than the income sensitivity discussed above.md& direct impact of age on perceptions
is observed on the inner health components thatbeataken as the perception of the life-
cycle itself. Both inner health components moverirb between 16 and 20 years of age to O
in the so-called third age (at 60 years of agefe Basic difference is that the perceptions
related to more permanent health problems detégiareore sharply after this age period
reaching -1.5 around at 80 years old while thewthner health perception is around -0,27
at this age. The outer health perception compoisemuich more stable than the inner health
perception components. If anything there is a sligiprovement of outer health after 50
years of age, which may indicate that more intemsigers of health services have more
positive perceptions.

The inner working conditions component presentumpgishaped life-cycle format
that resembles Franco Modigliani story. It croses horizontal axis of null inner work
PHDI - equivalent to average El Salvadorian workoogditions perceptions - at the age of
21 and 68. The peak at 1 - average Canadian penegp is reached at the age of 41. There
is a sort of plateau between the age of 30 andH&semthe index is always above 0,8.

Talking about outer perceptions on work conditiahg worst level - around 0,4 — is
observed in middle-aged individuals while peak pptions is reached by younger or older
individuals — of 0,6 around ages of 20 and 77 ye@ser education perceptions do not
present a clear trend, but fluctuate between Ondb0a65 until 68 years of age and increase
somewhat at later ages reaching the peak of 0,68ahd 77 years of age. Contrary to outer
health perceptions those with less access to tineiceehave better outer education

perceptions. The probabilities of having childrérhame also present a hump shape. The

® The reader can analyze similar results for theh ediche main questions related to PHDI for LAC ahd
guestions that are available for the world in Antiex
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peak of 79% occurs at 35 years of age and the tovehses are observed at more advanced
ages — 16,6% at 80 years of age - shown on gtaph 2

Finally, although inner income perceptions flucesamuch more than outer income
perceptions, both composite variables of the lyfele profiles are quite erratic. Better inner

income perceptions are observed at early and dges.

4. The Formation of Perceptions on Human Developméim the World

a. The Correlation between HDI and PHDI Components

The sets of results here show the robustness adceagb correlation signs between
objective HDI and subjective PHDI components. Hea Table 6 we use the non standardized
PCA. For example, we ran regressions of the inmer @uter health components against
health HDI component. In the case of the work egeldHDI components, where there is no
HDI counterpart, we use the GDP as its correspandbjective indicator. We use different
specifications with respect to controls. The fiise uses a constant regression besides the
respective HDI component. The second line addstwime other HDI components in the
regressions. The third line adds socio-demogragitacacteristics at an individual level to the
second line regressions.

The results show statistically significant assoors between HDI and PHDI
respective components with the right sign. That isegative sign for income deprivation and
HDI income index and a positive association for atthers. The only exception is the
objective and subjective education index in thedthine of Table 6 that presents a negative
but statistically non-significant sign.

The aggregate HDI and PHDI respective componens® @resent a positive
relationship shown results of this line is presdritethe set of Graphs 4a to 4g. In sum, the
set of results are consistent with the expectetkladion coefficients between PHDI sector-

specific ingredients and its corresponding objectDI ingredient.

4. Life-Satisfaction and the Subjective Weights ofthe Human Development

Components.

a. Conceptualization of the Determinants of Life Siasfaction
If one agrees, as most people would, that happicasse considered the ultimate

goal in a person’s life, and that what matters nfosteverybody is to achieve satisfaction
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with life, it follows that economics should be abadndividual happiness. The study of
satisfaction with lifé has an intrinsic interest as well as other motwat such as the
evaluation of alternative economic policies and #wdution of empirical puzzles that
conventional economics find difficult to explainoerning this last aspect, probably the
most striking paradox in need of an explanatiothésvery weak correlation found in many
studies between income, the most worshiped variabdeonomics, and happiness. It was a
well-established findintythat several countries that experienced a drastcin real income
since WWII did not see an increase in the selfarepabjective well-being of the population,
which has even fallen slightly. At a given point fime, higher income is positively
associated with people's happiness, yet over fiheyicle, across countries and over time this
correlation is very weak, what is known as the &distparadox. As we are going to see later
this view was recently challenged by the recentiaogb results presented by Deaton (2007)
that also explore the Gallup World Poll used here.

This fact motivated economists to reach a step eyloe standard economic theory’s
"objectivist" position, based only on observableoichs made by individuals. In the
traditional approach, individual utility dependslynn tangible goods, services and leisure,
and is inferred almost exclusively from behavior (evealed preferences). The axiomatic
revealed-preference approach holds that the chaiade provideall the information
required by simply inferring the utility of individhls. According to Sen (1986) "the
popularity of this view may be due to a peculialidighat choice (...) is the only human
aspect that can be observed.”

Stemming from a work by Easterlin (1974), and hguwecome substantially relevant
in the late 1990s - when economists started toribaté with large-scale empirical analyses
of the determinants of happiness in different coastand periods- the economic interest in
the assessment of individual subjective welfarevgrensiderably.

A subjective view of utility recognizes that eveogly has his own ideas about
happiness and good life and that observed beh&veam incomplete indicator for individual
well-being. This methodology involves the belieatindividuals' happiness can be captured

and analyzed by directly asking people aboov satisfied they are with their lives. Hence,

* Subjective well-being, happiness and satisfactian be used interchangeably and is the scienéfim tin
psychology for an individual's evaluation of heperence about life as a whole.

®> See Richard Easterlin (1975, 1995, 2001), Bldoeker and Oswald (2000); Diener and Oishi (20G0id
Kenny (1999)

® For a general survey on happiness research seeKun, Diener, and Schwarz (1999) and Frey andeStut
(2002).
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the variables of interest are based on the judguiethie persons directly involved, following

a premise that people are the best judges of tkealb\quality of their lives, and thus no

strategy could be more natural and accurate thaaskothem about their well-being. The
main idea is that the concept of subjective hamsralows us to capture human well-being
directly, instead of assessing income, or othargthiwhich are not truly what most people
want but, instead, a means through which one damadtappiness.

Following Frey and Stutzer (2002), “subjective waing is a much broader concept
than decision utility, including experienced uyilias well as procedural utility, and is for
many people an ultimate goal.” They argue that,nfarst purposes, happiness or reported
subjective well-being are satisfactory empiricabxpes for individual utility. Since people
assess their level of subjective well-being intiefato circumstances and other people, past
experience, and future expectations, they sugbastnieasures of subjective well-being can
serve as proxies for utility. Besides, since tr@mpurpose of measuring happiness is not to
compare its levels in an absolute sense but rathatentify its determinants, as it will be
done in our work, it is necessary neither to asstima¢ reported subjective well-being is
cardinally measurable nor that it is interpersgnalbmparable. Furthermore, according to
Diener (1984) - based on many studies such as ReeaéDols and Ruiz-Belda (1995),
which found a high correlation between reportedpitagss and smiling, and Honkanen
Koivumaa et alli (2001), which found the same datren between unhappiness, brains and
heart activity - "these subjective measures seemotdain substantial amounts of valid
variance".

Angus Deaton (2007) using the World Gallup dataomy challenges some more or
less well established interpretations of the presiempirical literature, in particular that
“money does not bring happiness (that is long-iiten datisfaction)”, but he also uses the
same data set, namely the Gallup World Poll, whschich in content and cover a wider
number of countries than previous surveys, enaltiegcomparability of results. We explore
here also countries fixed effects and empiricalsfimlities offered by microdata availability
worldwide. The theoretical and empirical structuné®eaton’s paper are quite useful for the
purposes of the paper at hand. The interpretagbriosward using a standard intertemporal
model incorporating explicit income and survivatesais quite appropriate for the HDI
structure used where income and life expectationscdupy a central role.

Deaton (2007) paper does not make any direct mfer¢o the HDI, the empirical
specification of the determinants of life satisfagtuses not only the main variables of the

original HDI such as per capita GDP and life expgah but the functional form used in the

16



paper for the former variable, namely log of GDRhis same one used in HDEducation
HDI component that is not present in Deaton’s framor may impact more directly on the
budget constraint than the achieved happinesssleaetl will be incorporated into the

empirical framework.

b. Sector-specific Weights of the HDI and Life Sasifaction

One common criticism to the HDI is the fact thaigids given to each of its income,
health and education components are arbitrary. Siiissection addresses this issue taking
advantage of questions on present life satisfaaiiracted from the Gallup survey, that is
micro-level data as endogenous variable. The eB8tmaof a “felicity function” using
aggregated HDI components as explanatory variadotesrestrictions summing to one in a
restricted linear least square framework will epathle estimation of the relative weights
attributed to income, health and education in subje welfare. We do that in two ways by
taking and not taking into account the presencéagfed variable of life satisfaction that
generates a common multiplier effect on the longimpact of each variable. The question
of current and past life satisfaction involve apbint scale ranging from 0 to 10 and it will
be described in detail in the next section of thpqp.

The results of the regression in Table 7 withoggéd variable shows a weight of
66% attributed to GDP, 31% to life expectation22,® gross enrollment rates and 0,3% to
the literacy indicator. This means that accordinghte current life satisfaction criteria the
weight should be two thirds for income, 31% forItieand less than 3% for both education
components weights taken together. One may atwateeducation is an investment in the
future. The next step is to throw light in thisuesby running a similar exercise but

considering a future life-satisfaction instead wirent levels.

c. Sector-specific Weights of the PHDI and Currentife Satisfaction

Similarly we investigate the weights given to eadhthe three components in the
PHDI framework that are common to the HDI sectagesfic indicators that are its income,
health and education, applying to the present diéisfaction criteria mentioned in the
previous subsection. To be sure, first we estiraatestricted linear least square regression at
the micro-level in both endogenous and explanatanjables taking into account perceived
components on income, health and education desinl#e previous section of the paper.

" As Deaton (2007, page 30) poses “One surprisingjrfiy in figure 3, the close linear relationshipvizen
average life satisfaction and the logarithm of meoper head”.
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The results of the regression without lagged végiginesented on Table 8 shows a
weight attributed to inner income perceptions i%64uter income perceptions 17,6%, inner
health is 8,9%, outer health 9,1% while outer etlanaeducation has a null weight. These
results suggest that the sum of weights given th ed them is not so distant in order of
magnitude from the ones estimated from the objedtid] indicators with most of the weight
attributed to income (there 66% here 82%), hedltbré 31% here 18%) and education (there
less than 3% here 0%). One must have in mind kbigainicome component here is not related
to average income but also to income deprivatiacg@ion, which may intuitively explain
the higher weight, while conversely by the samestokducation perceptions considered in
the questionnaire are only outer ones, while ineganinner coefficients tend to be more
strongly associated with inner life satisfactioniethmay explain the smaller weight.

As we argued in the introduction, since work petiogs issues play a central part in
the happiness literature we replicate the sameciseawith the two additional labor variables.
The results of the restricted linear square regresagain without lagged variable presented
in Table 9 shows a weight attributed to inner wask4,1%, outer work virtually 0%, inner
income perceptions is 60%, outer income perceptidd%, inner health is 7,7%, outer

health 8,3% while outer education presents agamlaveight.

8. Conclusion

Common sense has it that happiness can be corsiderthe ultimate objective in a
person’s life. The study of satisfaction with lif@as an intrinsic interest as well as other
motivations, such as the evaluation of alternateenomic policies and the solution of
empirical puzzles of the economy. The release efriéw data from the Gallup World Poll
that covers more than 132 countries, has expategeographical horizon of this discussion
and also allow us to gauge peoples perception va#pect to different sectoral social
policies. The first objective of the paper is tdltha Perceived Human Development Index
(PHDI) framework by assembling the HDI componentanely indicators on income, health
and education on their subjective version. Simylaré investigate the weights given to each
of the three components in the PHDI framework #ratcommon to the HDI sector-specific
indicators that are its income, health and eduna@pplying to the present life satisfaction
criteria mentioned in the previous subsection. Témilts of the regression shows a weight
attributed to inner income perceptions is 64%, outeome perceptions 17,6%, inner health
is 8,9%, outer health 9,1% while outer educationcation has a null weight. These results

suggest that the sum of weights given to each @ntis not distant in order of magnitude
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from the ones estimated from a similar equatiorifef satisfaction against objective HDI

indicators but rather different with the equal weggassumed by the standard HDI.
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PCA Latin America — Splitting subjective questionsector-specific groups Table 3
Income - 8 variables — Table 3.1

Factorl — Income_dep_in

Factor2 — Income_out

Rotated Factor Pattern

Factor: Factor.
fincome Feelings about your household s income - Living fawtably or Getting by on present income -6C* 23
economic4 Do you believe the current economic conditiong@sponse in Sa) are good or not -11 7E*
economic5 Right now do you think that economic conditiongresponse in Sa)as a whole are getting better -6 77
the same ?
poor Are you satisfied or dissatisfied with efforts tead with the poor? 11 61*
STANDARDRIght now do you feel your standard of living idtgey better or the same? -34 44*
shelter Have there been times in the past twelve monthswbe did not have enough money to provide 6€* €
adequate shelter or housing for you and your fenily
HUNGRY Have there been times in the past twelve monthswhbe or your family have gone hungry? 7* -2
food Have there been times in the past twelve monthsiwbe did not have enough money to buy foc o* -5
that you or your family needed?
Printed values are multiplied by 100 and roundettéonearest integer. Values greater than 0.flagged by an "'
Work — 5 variables — Table 3.2
Factorl — Work_inn
Factor2 — Work_out
Rotated Factor Pattern
Factor: Factor.
work Are you satisfied with your job or the work you do 9€* 5
work2 In your work do you have an opportunity to do wial do best every day? oe* 3
work5 Can people in this country get ahead by workingl leairnot? -4 61*
economic3 Thinking about the job situation in the city or arghere youive today would you say that it is no\ 1z 6S*
good time or a bad time to find a job?
jobs Are you satisfied or dissatisfied with efforts teiease the number and quality of jobs? 2 72*
Printed values are multiplied by 100 and roundettéonearest integer. Values greater than 0.flagged by an "'
Health — 12 variables - Table 3.3
Factorl — Health_inn / Factor2 — Health_inn_permah&actor3 — Health_out
Rotated Factor Pattern
Factor: Factor. Factor.
walk MOBILITY (have no problems walking around) 34 72* -3
selfcare SELF CARE (have no problems with self-care) 7 8z* C
activities USUAL ACTIVITIES (have no problems with performimgy us - work study 3€ 74* -1
housework family or leisure activities)
PAIN PAIN/DISCOMFORT (have no pain or discomfort) % 2¢ 1
ANXIETY  ANXIETY/DEPRESSION(not anxious or depressed) 5&* 8 €
Healtha how good or bad your own health is TODAY o* 14 8
Health Are you satisfied with your personal health 71* 8 €
care In your city or area Were you liveare you satisfied or dissatisfied itk availability o 5 3 7E*
quality health care
Healthac Are healthcare services in this country accessthiny person who needs them 3 1 6e*
regardless of their economic situation or not
health2 Not have health problems that prevent you from g@iny of the things people your a 5&* 2t -3
normally can do
Healthp2 If you had to go to a hospital because of an actideillnesswho would take care of | 5 -€ 33
cost of your assistance? Public or Private
medical Do you have confidence in each of the followingnot? How about health care or -1 4 7e*

Printed values are multiplied by 100 and roundettéonearest integer. Values greater than 0.flagged by an "'

medical systems?

Source: Microdata from the Gallup World Poll 2006
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Education — 3 variables - — Table 3.4
Factorl — cp_education-Out

Factor Pattern

education are you satisfied with the educational system ersithools Factor:-.*
education2 Is education in this country accessible to anybetlg wants to study regardless of their economi@sibn or o*
learn B%t?”nost children in this country have the oppoityto learn and grow every day 7ex
Printed values are multiplied by 100 and roundetthéonearest integer. Values greater than 0.flagged by an "™'.
Table 4 — Latin America — PHDI from Principal Components per Country
Principal Components - Standartized
Country income_dep_ health_inn_
POP % | nn income ouj work inn work out{heath inn permanent health ouj education ou
argentina 1000 468) 080 067 [ 0% 041 051 075 0,63 025
belize 502 23| 080 034 [ 060 038 078 038 0,53 0,66
bolivia 1000 468 036 078 | 065 065 012 078 04 058
brazi 1038 486 079 070 | 076 02 06 053 02 027
canada 1000 4731 1,00 100 100 097
chile 1 30 07 028 | 046 054 066 060 050 02
colombia 1000 468 047 033 03] 066 078 045 030
costarica 1002 469 073 076 | 051 0721 0% 050 0% 099
dominican republic 1000 468 020 040 | 02 034 01 073 067
ecuador 1061 497 036 067 [ 060 03 039 0% 02 023
el salvador 1001 469 016 02 [ 000 010f 066 073 041 050
Quatemala 1000 468 083 046 [ 032 0411 100 0,9 02 036
quyana 501 234 076 021 | 05 024 062 063 08 0,69
honduras 1000 468) 0,06 097 | 010 07 0% 042 059
mexico 999 468 057 075 [ 05 032 065 0,00 041 000
nicaragua 1000 468) 0,0 0465 029 050 02 063 09 010
panama 1000 468] 055 056 | 040 047 0% 070 05 080
paraguay 1000 468) 066 000 062 0000 061 100 00 000
per 1000 468 013 0341 016 030 000 08 013 014
uruguay 1004 470 0,66 069 [ 040 03 033 083 1,0 0,68
Veneziiels 1000 468 079 100 1,00
Max 1,00 100 | 100 100f 100 100 100 1,00
Min 0,00 000 | 000 000f 000 000 000 0,00

Source: Microdata from the Gallup World Poll 2007
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Graphs 1 (a. to d.)

Objective Income and Perceived Human Development trexes Components - Latin American Countries
Standartized Principal Components and Per Capita Hasehold Income Percentiles (PPP Adjusted) - Centatdloving Average 5 Percentiles
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Source: Microdata from the World Gallup Survey 2007

Table 5

PHDI Components Partial Correlation with Objective Income

Inner PHDI Components

Income_dep_inn -0.000588  0.0000492  -11.9¢ <0001
Work_inn 0.000379  0.0000457 8.2¢ <001
Health_inn 0.000316  0.0000291  10.8¢  <.0001
Health_inn_permanent 0.000063  0.0000224 2.81 0.0050

Outer PHDI Components

Income_out 0.000108  0.0000306 3.5¢ 0.0004
Work_out 0.000054  0.0000365 150 0.1337
Health_out -0.000031  0.0000309  -1.01  0.3140
Education_out 0.000063  0.0000224 2.81  0.0050

Obs: Income_Dep_inn Correspond to na inner per@ejmicomedeprivation coefficient
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Table 6
Correlation Between Disaggregated PHDI PCA and Reggtive HDI Component

INCOME DEP INCOME  WORK WORK  HEALTH HEALTH

INN ouT INN ouT INN OUT  EDUCATION
oTE -2,1215 04959 09885 04454  0,3779 0,9461 0,9245
0,0212 00240 00224 00234 00235 00225 0,0194
CTE + HDI -1,0093 1,3433 07912  1,0933  0,4378 0,3862 0,0876
COMPONENT
0,0413 00447 00394 00398 00414 0,039 0,0337
CTE + HDI
COMPONENT + -0,9051 2,1301  1,1801  1,3348  1,9013 2,7852 -0,6411
SOcCIo-
DEMOGRAFICS* 0,0559 00651 00565 00602 00920  0,0891 0,0493

* Obs: regressions include dummies for presenaibdren, for elderly, gender, position in the kehold
and hdi components
Source: Microdata from the Gallup World Poll 200t1aduman Development Report

Graphs 2 (a. to d.)
The Life Cycle Pattern of the Perceived Human Devepment Indexes Components - Latin American Countrig
Standardized Principal Components and Years of AgéCentered Moving Average of 5 Years)
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Gross Correlation Between Aggregated PHDI and Regctive HDI Component — Graph 4 (a. to d.)
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Table 7 - Sector-specific Weights of the HDI and lf¢ Satisfaction

Do you feel you personally stand at the present time

Parameter Estimates

Paramete Standarc Paramete Standard
Variable Label Estimate Error Estimate Error
Intercept Intercept 2,6338 0,0292 1,7972 0,0259
Past life satisfaction 0,4531 0,0025
gross_ed gross_ed 0,0224 0,0007 0,0095 0,0006
literacy literacy 0,0030 0,0005 0,0016 0,0005
GDP_id GDP_id 0,6643 0,0564 0,3880 0,0493
life_id life_id 0,3103 0,0564 0,1478 0,0493
RESTRICT 3429,178¢€ 66,2861 2193,4957 57,0434
Table 8 - Sector-specific Weights of the HDI and lf¢ Satisfaction
Do you feel you personally stand at the present time
Parameter Estimates

Paramete  Standard Paramete Standard

Variable Estimate Error Estimate Error
Intercept 4,6571 0,0103 2,5847 0,0159
Past life satisfaction 0,4566 0,0029
pincome_dep2 0,6423 0,0108 0,5218 0,0092
income_out 0,1765 0,0083 0,3355 0,0072
health_inn 0,0892 0,0080 0,1169 0,0068
health_out 0,0907 0,0090 0,0405 0,0076
cp_education 0,0014 0,0090 -0,0147 0,0077
RESTRICT 14402,000C 229,4644 6592,243C 187,8226

Table 9 - Sector-specific Weights of the PHDI antife Satisfaction
Do you feel you personally stand at the present time
Parameter Estimates

Paramete  Standard Paramete Standard

Variable Estimate Error Estimate Error
Intercept 4,6743 0,0117 2,6450 0,0175
Past life satisfaction 0,4508 0,0032
pincome_dep2 0,5989 0,0128 0,4627 0,0110
income_out 0,1842 0,0100 0,3180 0,0086
work_inn 0,0418 0,0087 0,0633 0,0075
work_out 0,0064 0,0101 0,0387 0,0086
health_inn 0,0770 0,0088 0,1036 0,0076
health_out 0,0838 0,0098 0,0317 0,0084
cp_education 0,0078 0,0098 -0,0180 0,0084
RESTRICT 12428,000C 203,9666 6165,585€ 168,0315

25



