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Wage distribution in Thailand

1 Introduction

The composition of educational attainments of full-time male wage-earners in Thailand has changed
dramatically over the last two decades. Average years of schooling has increased by almost two
years to 9.6 years in 2006, with the biggest jump seen during the period of economic crisis that
started in 1997. Overall inequality in hourly earnings, as measured by the Gini and the Generalised
Entropy indices', has generally declined since 1988. Most of the reduction in earnings inequality
occurred during the crisis, and looks to be stabilising from the year 2000 onwards. Even though
these summary measures of wage inequality indicate an overall decline in wage dispersion, a closer
look at changes at various points on the wage distribution over time reveals a different story. While
wage inequality has been reducing at the low end of the distribution, its dispersion in the upper end
has been steadily increasing over the last two decades. This study sets out to unravel the complex
structure of wages and to understand the factors behind the observed wage pattern. The focus of
the paper is primarily on identifying the contribution of changes in educational distribution of the
workforce, and the corresponding changes in the returns to different levels of education? on the
dynamics of wage distribution.

Much of previous literatures on inequality in Thailand have been centred on popular sum-
mary measures mentioned above (see (Israngkura 2003) for a survey study). Recent studies
that employ regression based decomposition approach include (Fofack and Zeufack 1999) and
(Motonishi 2006). (Fofack and Zeufack 1999), using pseudo-panel household data from the
Socioeconomic Surveys (SES) from 1986 to 1996, decompose the cohort Theil index and find
that increasing the level of education in Thailand could lead to a reduction in income inequality.
(Motonishi 2006), also using household SES data from 1978 to 1998, decomposes the Mean Log
Deviation and the Gini indices and finds that reducing education disparity leads to a reduction in
income inequality. These studies share the same weakness in that they focus on summary mea-
sures of inequality, which obscures potentially important distributional information. Note also that
these studies base their analyses on income data that include income from entrepreneurial activi-
ties. With our emphasis on the wage dynamics, efforts were made to extract hourly real wage data

of full-time male employees only. Using hourly wage rates avoids biases occurring from differring

! Author’s calculations
2(Hawley 2004) analyses changes in returns to education in Thailand by ordinary least squares and uses the LFS
data from 1985 to 1998 (the study uses monthly wage rates)
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Wage distribution in Thailand

hours of work among the observed workers, and this is the main reason why we use data from
Thailand’s National Labour Force Surveys (LFS), which contain information on hours of work.

Recent developments emphasise studying changes in the entire wage distribution based on
performing counterfactual exercises to identify the sources (changes in productive characteristics
or returns to these characteristics) of changes in wage inequality (see for example (José and José
2005), (Melly 2005), (Melly 2006) for a conditional quantile regression approach and (DiNardo,
Fortin, and Lemieux 1996) for a reweighted kernel density estimation approach). In this study
we adopt a novel two-stage decomposition technique proposed by (Firpo, Fortin, and Lemieux
2007). Using reweighting, the first stage of the method separates a change in a distributional
statistic into a "wage structure" and a "composition" component. In the second stage, the method
allows us to further decompose the two components into the contribution of each covariate using
"Unconditional Quantile Regression" proposed by (Firpo, Fortin, and Lemieux 2006). To serve our
particular objectives, the distributional statistics analysed in this paper are the various quantiles of
the marginal distribution of hourly wages. Specifically, the technique enables us to track the impact
of changes in the educational composition, as well as changes in the returns to each education level
on the evolution of the wage distribution over time. Obviously, the influence of other covariates
can also be analysed in the same manner. In effect, this method is a generalisation of the Oaxaca-
Blinder decomposition ((Oaxaca 1973), (Blinder 1973)) that goes beyond the mean.

The rest of the paper proceeds as follows. Section 2 presents the methodology used to analyse
the evolution of the wage pattern. Section 3 and 4 describe the data and provide preliminary

analyses. Section 5 presents the results and discusses the findings. Section 6 concludes the paper.

2  Methodology

This section elaborates on the methods used in decomposing changes in the wage distribution over
time. A novel two-stage procedure proposed by (Firpo, Fortin, and Lemieux 2007) (FFL from here
on) is used for this very purpose. Before delving into the procedure itself, we first describe the
setup of the problem at hand. Our focus is on analysing changes in the wage distribution between
any two time periods 7' = 0, 1. Assume that the wage structure functions depend on some observed
and unobserved attributes (X;, ;) of individual ¢ indexed by ¢ € {1,...N}, where N = Ny + N,

is the total number of the combined observations for both time periods and X € X C R,
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YT'L' :gT<Xi7€i) forT:O,landi: 1,...,N (1)

Define the observed wage for individual i as Y; = Y3,T; + Yg;(1 — 7). An individual cannot
be observed in both dates and we only observe either Y or Y;. In effect, we are faced with a
problem of missing data. Denote the distributional measure of interest by v (in our case quantiles),
whose change over time we seek to decompose. In the first stage of the FFL decomposition, the
overall change in v, Ay, from date 0 to 1 is divided into the "wage structure effect" A% and the

"composition effect" A%.

o = D5+ Ak = (v(F1) —v(Fo)) + (v(Fo) — v(F)) 2)

Note that v is a functional which operates on distribution functions, and Fy(y) and F;(y) are
wage distribution functions for each respective date. The counterfactual wage distribution function
F¢(y) is the distribution that would have prevailed under the wage structure function of year 0, but
with the observed and unobserved worker attributes (X, €) jointly distributed as in year 1.

In the framework of the familiar treatment effect literature, assume that (i) the distribution of the
unobserved characteristics (g9, £1) is independent of 7" after conditioning on observed covariates
X, and (ii)) 0 < P(T = 1]x) < 1 for all x € X. Assumption (i) is called the "ignorability of
treatment" assumption and is written as (¢, 1) L T'|x for all x € X. Assumption (ii) is called the
"overlapping support" assumption. Together, these two assumptions can be called the "strongly
ignorable treatment assignment" assumptions, and are sufficient for the identification of F(y)
and ensure that the composition effect A% only reflect changes in the distribution of observable
covariates X (Theorem 2 in (Firpo, Fortin, and Lemieux 2007)). We maintain these assumptions
throughout this paper.

The first stage of the FFL procedure comprises estimating the wage structure effect and the
composition effect. In the second stage these effects are further decomposed into the contribu-
tion of each observed covariate using an ingenious "Recentred Influence Function Regression"
approach proposed by (Firpo, Fortin, and Lemieux 2006). The approach is effectively a gener-
alisation of the classical Oaxaca-Blinder decomposition method to any distributional statistic of

interest, including the mean. The two-stage procedure is summarised below.
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2.1 First Stage of the FFL Decomposition

There are several methods such as the one proposed by (José and José 2005) that can be used to
divide the overall wage change into the wage structure and composition effects. In this paper, we
use the reweighting procedure proposed by (DiNardo, Fortin, and Lemieux 1996) to perform the
decomposition. Specifically, the wage distribution functions for each date is non-parametrically
identified from observed wage data, and their empirical distribution counterparts based on a ran-
dom sample {Y1, ..., Y, } of size N are given by

Fr(y) = — Y _ 1(Yi<y). for T =0,1 (3)

€St

where St is the index set for observations at date 7" and 1(.) is an indicator function. Note also

that F'r(y) can be written as

Fr(y;Tx =T) = / Fryx(y|x)dFxir(x|Tx =T) “4)
X

where X C R¥ is the support of X. We explicitly index the date T in order to easily keep
track of the distribution of observed covariates X. Assuming the "strongly ignorable treatment
assignment" assumptions discussed above, and using equation (4) the counterfactual distribution
function is well-defined and can be constructed as

Foly) = / Foy i (y]x)dFxr (x| Tx = 1)

= E X dFxr(x|Tx =0
| Fori(oo G 2 P (T = 0

= /XFo,Y|x(Z/‘X)¢x(X)dFXT<X’TX =0)
= F(y;Tx =1) )

where 1, (x) is the reweighting function. Applying Baye’s rule to the function in the same
fashion as (DiNardo, Fortin, and Lemieux 1996), the "inverse probability weighting function" or
IPW is expressed as (Theorem 1 in (Firpo, Fortin, and Lemieux 2007))
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where p(x) = P(T = 1|x) is the propensity score and can be estimated parametrically or

nonparametrically, and p = P(7" = 1). The empirical IPW is normalised to sum to one for

convenience
O(x;) = Lfi), fori € Sy (6)
i€So ¢x(xi)

and the empirical counterfactual wage distribution is thus

Fe(y) = 0(x:)1(Y; <y) (7)

i€Sy
Using equations (3) and (7), we can estimate the sample distributional statistics of interest,
y(ﬁo),y(ﬁl), and u(ﬁc), as well as compute the estimated wage structure and composition effects,
ﬁfg and AZ( as in (2).

2.2 Second Stage of the FFL Decomposition

In the second stage, the wage structure and composition effects are divided into the contribution of
each covariate in the Oaxaca-Blinder fashion. The "Recentred Influence Function (RIF) Regres-
sion" approach can be used to study the effect on a distributional statistic » when the distribution
of the wage variable Y changes in response to changes in the distribution of observed covariates
X. We briefly summarise the method here and interested readers are referred to (Firpo, Fortin, and
Lemieux 2006) for more detail on the RIF regression method.

Consider a statistical functional v(F'), where F' is the underlying distribution function upon
which v is defined. The influence function I F'(.) introduced by (Hampel 1974) is a widely used

tool in studies on local robustness properties of functionals at some distribution, and is defined as
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F 0, — F)) —v(F

IFr(y;v) =lim F+ ey = F) = v(F) o e (0,1) 8)
€ €

if this limit is defined for every point ¥y € R, and 4, denotes the probability measure that puts

a mass 1 at the value y. If a statistical functional (von Mises functional due to (Mises 1947)) is

Gateaux differentiable at F, a first order von Mises expansion for some distribution function GG

close to F'is given by

v(G) = v(F) + / a(4)d(G — F)(y) +r ©)

where a(.) is a real kernel function and r is a remainder term. Standardise (9) by replacing
kernel a(.) with the influence function (8) and noting that [ I Fr(y;v)dF (y) = 0 by definition, we
have v(G) = v(F) + [ IFr(y;v)d(G)(y) + r. For a particular case that G = §,, (Firpo, Fortin,
and Lemieux 2006) call this first order approximation term the "Recentred Influence Function",
denoted by RIFr(y;v).

RIFp(y:v) = v(F) + / IFp(y; v)d6,(y) = v(F) + IFe(y; ) (10)

The great insight of (Firpo, Fortin, and Lemieux 2006) was to recognise several interesting
properties of the RI Fr(y; /), the most important of which is that the RI Fr(y; v) integrates up to
the functional of interest v(F); that is [ RIFp(y;v)dF(y) = v(F'). Applying the law of iterated

expectation (LIE) to the expression yields

Ex[E[RIFr(y;v)|x]] = Ex[m”(x)] = v(F) (11)

where Fx|[.] explicitly denotes that the expectation is taken over the support of X, while m” (X)
denotes the RIF regression model with regard to the statistical functional v. To be notationally

consistent with section 2.1, we define the following identities for our regression models

3
I
¥

Il

E[RIFp, (yr;vr)|x,Tx = T], for T'= 0,1 and
m¢(x) = E[RIFp, (yo;ve)lx, Tx = 1]

where v and v are shorthands for v(Fr) and v(F¢) respectively. In this paper, we consider
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the linear projections of the recentred influence functions onto the column space of the observed
covariates. This has the advantage of being simple to compute and makes the estimation directly

comparable with the traditional Oaxaca-Blinder decomposition. It follows that

Em4(x)[Tx = T]= E[X|Tx = T)B} = v(Fr), for T = 0,1 and

Em¢(x)[Tx = 1] = EX|Tx = 1]8¢ = v(Fc) (12)
where
ﬂ; = (E[XXI’TX = T])ilE[XRIFFT(yT, VT)‘TX = T], forT = O7 1 and
BY = (Exx|Tx = 1)) 'Ex.RIFr.(yo;vc)|Tx = 1] (13)

Using equations (12) and (13), the relationship shown in (2) is further broken down into

Ao = D+ LAk = W) —v(Fo)) + (v(Fo) — v(F))
= ER[Tx =1](8] - 8¢) + (EX'|Tx = 1]8¢ — E[x'|Tx = 0]57) (14)

and we are ready to compute the generalised Oaxaca-Blinder decomposition for any distri-
butional statistic. Particularly, in this paper we apply the FFL decomposition to study the im-
portant drivers for the observed changes in the wage distribution over time across the uncondi-
tional quantiles of wages (to distinguish from the conditional quantile regression in (Koenker and
Bassett 1978)).

2.3 Applying the FFL Decomposition to (Unconditional) Quantiles of Wages

As mentioned previously, in this paper we apply the RIF Regression method to a whole range of
the wage quantiles, which are generically denoted by ¢, for any quantile 7 € (0,1) of interest.
The influence function for a quantile (the proof is straight forward and is shown in Appendix A for

convenience of readers) is given by

Dilaka Lathapipat 8
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T 1(y < Q’r)
far)
Using the definition of RIF given in (10) for a quantile ¢, of the marginal distribution of Y, and

following (Firpo, Fortin, and Lemieux 2006), we express the feasible version of the RI Fr(y; q;)

as

RIFp.(yr;@r1) = M + Qe — ,(\—AT), for T = 0,1 and
fT(QﬂT) fT(QﬂT)

— R 1(yo > ¢ R 1—

R]FFc(yO; QT,C) = M + qr.c — Q (16)
fe(@ro) fo(@rc)

Note that the estimators of the 7" population quantiles, g, ’s are nonparametrically identified
from observed samples at dates 7" = 0, 1, while g, ¢ is obtained by calculating the weighted 7"
sample quantile from observed data at date 7" = 0 using the inverse probability weights W(x;)
for i € Sy given in (6)°. Furthermore, following (DiNardo, Fortin, and Lemieux 1996) the esti-
mates fT(qAﬂT)’s at time 7" = 0, 1 and the counterfactual density fc(q?c) are estimated using the

"weighted kernel density" procedure

= 1 1 y—Y; B
frly) = 7 Z N—TK (T) ,forT'=0,1 and
T

et = 3L ator (1) a7

evaluated at g, o, ¢, and g, ¢ respectively, where K (.) is the kernel density function and £ is
the kernel bandwidth*. The RIF regression coefficients expressed in (13) are then estimated for our

"unconditional quantile" regressions as follows>

3(Koenker and Bassett 1978) observed that the 74" sample quantile, g, can be expressed as arg min ) s q 7|y —
. yi>

ql + >4y <q(1 = 7)|yi — g. Estimating g- ¢ requires reweighting the sample at 7’ = 0 by the IPW.
. . s w?
*The Gaussian kernel is used in this paper, where K (u) = \/%e_” /2,
Note that when using simple linear projections, the estimated coefficients are the estimators of the "unconditional

quantile partial effects" or UQPE’s; that is BqT:Ufj\PE riF—oLs(T) (see (Firpo, Fortin, and Lemieux 2006) for

Dilaka Lathapipat 9
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-1
BqTT = (Z xix;> Z xi.ﬁFT(yi; ¢rr), forT =0,1and (18)
i€St 1€ST
1
53; = (Z @(xi)xix2> Z@(Xi)XiR[FFC(yi;@,C) (19)
i€Sp i€So

The estimated counterparts of the wage structure and composition effects in (14) for quantiles

are thus given by

— B (20)

AY = E[X|Tx =1)(8
Bt — EX|Tx = 055 ) (21)

qr
108,
~ (I‘r
AY = (BX|Tx =1]b¢
Instead of estimating the composition effect as in (21), we follow (Firpo, Fortin, and Lemieux

2007) and express the estimate as
A% = (E[X|Tx = 1] — E[x|Tx = 0])By + 7% (22)

where 77" is the approximation error or residual due to the specification of the model around
the "strongly ignorable treatment assignment assumptions" discussed briefly above, as well as due

to the fact that the RIF’s are first-order von Mises approximations.

3 Data Issues

This study utilises repeated cross-section datasets from the Thai Labour Force Surveys (LFS) col-
lected by the National Statistical Office (NSO). The period under study is from 1987 to 2006.
Before 1998 the NSO conducted the surveys three times a year, but from 1998 onwards the sur-
veys are conducted quarterly. This paper uses data from the final round of each year before 1998,

and from the third quarter thereafter. The study is limited to full-time working men aged between

general discussion on UQPE and related "policy effect")
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16 and 60, who reported 35 or more total hours of work per week. Not included in the study are
those who reported themselves to be employers, self-employed, or unpaid family workers. The
wage rate also includes bonus, overtime, and other money, and is calculated in "Baht per hour"
unit.

The formal education system in Thailand can be summarised as follows. Primary education
consists of 6 years of study. Individuals who completed 4 years at the primary level are cat-
egorised under "Lower Primary", and those who completed 6 years are grouped under "Upper
Primary". Secondary education also requires 6 years of study, and those who completed 3 years
at this level are categorised as "Lower Secondary". After completing lower secondary education,
students can choose to study in either the academic or vocational fields. Individuals who com-
pleted upper secondary level in the academic fields are grouped under "Upper Secondary", while
those who completed the level in vocational fields are grouped under the "Upper Vocational" cate-
gory. Those with diploma certificates in technical education and in academic fields are categorised
as "Post-Secondary Vocational" and "Post-Secondary Academic" respectively. The bachelor’s de-
gree level is similarly divided into the technical and academic fields and are defined as "Bachelor
Vocational" and "Bachelor Academic". Individuals with higher qualifications are grouped under
"Post Graduate". In total we divide the completed education levels into 15 groups and individ-
uals who completed schooling in-between the mentioned levels are allocated into "Some Lower-
Primary", "Some Upper-Primary", "Some Lower-Secondary", or "Some Upper-Secondary" cate-
gories. Those without any primary education are grouped under "No Schooling"®. The potential
experience variable is constructed as: max(0, Age — Years of Schooling — 5).

Control variables in our regressions include marital status, area and region of residence, as
well as occupation and industry. Note also that there is a major change in the definition of vari-
ables starting in year 2001 and judgements were used in categorising the occupation and industry
variables before 2001 to match the new definitions given in the new LFS data dictionary. The
manner in which our variables are defined before and from 2001 onwards is shown in the Data
Appendix and the sample means from the clean datasets for selected years from 1988 to 2006 are

given in Table B1.1 in Appendix B.

®This study follows (Hawley 2004) in defining the schooling dummy variables. Also see (Chalamwong and
Amornthum 2001) for more detail on formal education system in Thailand.
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4 Preliminary Analyses

In order to make the analyses in this section more tractable, the 15 education categories are re-
grouped into seven larger groupings. The changing educational distribution for Thai men over the
1987 to 2006 period are summarised in Figure 4.1. As can be seen from the figure, the qualification
distribution of the Thai labour force has undergone a remarkable transformation. The proportion
of men with some upper primary qualifications or below has declined from 42% of the sample in
1987 to 20% in 2006. The average rate of decline in the proportion of this category is seen to pick
up pace after the official onset of the economic crisis in 1997. The proportion of men with upper
primary qualifications has increased from 11.7% in 1987 to 18.4% in 2006, while those who have
completed upper secondary (high school) education has more than doubled from 7.5% to 15.2%
over the same period. At the other end of the qualification distribution spectrum, the proportion
of men with university qualifications (college and graduate degrees) went up from 9.9% to 18.8%
over the same period. There is also a discernable shift in the upward trend for the "College" group
in 1998.

FIGURE 4.1

Composition of Highest Educational Qualification Attained for Thai Men

45.0%

40.0%
35.0% -
30.0% -
25.0% - 4"\“\
20.0% - '
15.0% | ,—o—0

10.0% iw
50% /a\x——ak—*—*—X\x———)K-xW

0.0% ’—H—H\*—#—*%%HH—Wi

1987 1989 1991 1993 1995 1997 1999 2001 2003 2005
Year
—&— Some upper primary and below Upper Primary Some Secondary
Upper Secondary —*— Post Secondary —o— College

—+— More than College

Dilaka Lathapipat 12



Wage distribution in Thailand

In summary, the proportion of men who have not completed upper secondary education went
down from 75.7% to 56.3% over the 20-year period, and most of this 19.4 percentage point drop
is absorbed by the rise of 7.7 and 7.3 percentage points for the "Upper Secondary" and "College"
categories respectively. The proportion of men with post secondary qualifications also registered
a modest gain of 2.8 percentage points over the 20-year period. A marked upward shift in the
rising trend for the "Post Secondary" group occurred during 2001, together with an upward shift
for the "Upper Secondary" category, and a downward shift for "Some Secondary" category. This is
largely a consequence of the establishment of the Student Loans Fund (SLF) in Thailand 1996. The
objective of the SLF is to provide loans for upper secondary, post-secondary, and undergraduate
studies to disadvantaged students’. The loan scheme has an extensive coverage, reaching around a

quarter of students in upper secondary level, and in excess of a third of all undergraduate students®.

FIGURE 4.2

Ratio of Average Real Wages to the Twenty-Year Average by Education Groups

5.0
4.5
4.0
g 35 +
S 30|
50 0 1/‘/.\./\/‘/‘)\_‘\‘—4/‘_‘_\
E 2.0 /‘*/MK\*/XZN\
E 15 J— M
| B R L R R LRk e SO LA Y R O R R Y
0.5 lr—"—}"’*)”"—”“’—’_’—g"“"—i’\)———‘»—)—,»——w—r
0.0 + T T T T T T
1987 1989 1991 1993 1995 1997 1999 2001 2003 2005
Year
——— Some upper primary and below Upper Primary Some Secondary
Upper Secondary —¥—— Post Secondary —=e——College
—+—— More than College =~ ------- Reference

The movement over time of the ratios of average real wages for different groups of men (again

categorised by their educational attainments) to the 20-year average real wage rate of Baht 66.09

"Those students whose family income do not exceed 150,000 Baht per annum.
8See (Ziderman 2004) for a comprehensive treatment of student loan scheme in Thailand.
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per hour (reference wage rate from hereon) is depicted in Figure 4.2. The economic boom decade
starting from 1987, then ran out of steam after 1996 saw Thailand’s real GDP growing at a blister-
ing average rate of 9.5% per annum’. It is clear from our crude data analyses in this section that
all seven qualification categories gain relative to the reference wage rate during this prosperous
period. In 1987 the average real wages of the three lowest qualification categories are all below the
reference rate. These three groups make up more than 75% of the sample in that year. By 1992,
the group of men with some secondary qualifications attains an average wage above the reference
rate for the first time during the period under study. The wage ratio profile for this particular group
stays above the reference line all the way through to 1997 before dropping back below during the
height of the crisis.

Higher up the qualification ranking, we can see clearly from Figure 4.2 that the "Upper Sec-
ondary" and "Post Secondary" groups have on average benefited significantly more from the eco-
nomic expansion than the bottom three groups in terms of wage ratios. The rise in their wage
ratio profiles can be seen to closely follow those of the two highest qualification categories. After
1996, however, the wage ratio profiles of the "Upper Secondary" and "Post Secondary" groups
decline even more dramatically than their rise during the boom period and seem to reach rock bot-
tom in 2001. From this point on, the average real wage rate for every qualification group below
the "College" category are below their former levels seen in 1987. Furthermore, the four low-
est qualification groups now have their wage ratio profiles well below the reference line. These
four categories make up around 72% of each of the 2001 to 2006 sample. The "Post Secondary"
category has only just managed to stay above the reference line.

The only education group that has maintained a rising trend in terms of wage ratio profile
is the group of men with post graduate qualifications. This group makes up only 2.6% of the
sample in 2006. The "College" category, or the group of individuals who hold bachelor’s degree
qualifications also experienced a declining profile from 1997 to 2001, but the rate of decline is
much less than those observed for the "Post Secondary" and "Upper Secondary" categories. The
"College" wage ratio profile also plateaus after 2001 and this group makes up around 16% of the
2006 sample.

In summary, the group of individuals with post graduate degrees aside, all education categories
shown in Figure 4.2 have experienced significant declines in their average real wages after 1997.

The declining wage ratio profiles continued until 2001. As of 2006, only the top two education

Source: Bank of Thailand, http://www.bot.or.th/bothomepage/databank/EconData/Thai_Key/Thai KeyE.asp
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categories have their average real wages above their 1987 levels. Therefore the groups of men
with university qualifications have on average significantly increased their advantages over the
remaining sampled population in terms of hourly earnings. These two groups account for less than

19% of our male sample in the year 2006.

FIGURE 4.3

Comparison of Hourly Wages between Different Percentiles
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Another measure of wage inequality is shown in Figure 4.3. The left-hand panel displays the
evolution of real hourly wage ratios between percentiles of interest. Specifically we compute series
0f 50:10, 90:50, and 90:10 ratios of wage percentiles over the 20-year period. The right-hand panel
effectively displays the same information, but the series are transformed logarithmically in order
to make the unit of measurement compatible with our analyses of the distribution of the logarithm
of hourly wages later on in the paper.

The 90:10 ratio clearly shows a downward trend during the boom decade. This indicates that
individuals at the 10th percentile were catching up to those at the 90th percentile in terms of the
ratios of their hourly wages. This should not be surprising given the average ratio of more than
ten during this period. A small absolute increase in wages at the 10th percentile would have had
a large impact on the 90:10 wage ratio. Post-1997, this trend seems to be stabilising at a ratio of
around nine.

Comparing wages at the 90th percentile to the median, we can discern a rising trend in the

90:50 wage ratio. This indicates that wage inequality has been steadily increasing at the top end of
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the wage distribution. The opposite is true when we compare wages at the median to those at the
10th percentile.

To show this shift in the wage distribution over the boom decade, a kernel density estimate
of the logarithm of real hourly earnings of men in 1996 is superimposed on that of 1988 on the
left-hand panel of Figure 4.4. The shift in the wage distribution over the crisis period from 1996 to
2000 is also presented on the right-hand panel of the figure.

FIGURE 4.4
Kernel Density Estimates of the Logarithm of Hourly Wages
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Table 4.1 presents various measures of earnings inequality at particular years of interest. The
years are chosen so as to match those that we will analyse later in the next section using the un-
conditional quantile regression technique and the FFL decomposition. The measures presented
here include the popular Gini index, as well as two other measures belonging to the Generalised
Entropy class'’; namely the Theil and the Mean Log Deviation indices. These three measures are
summary measures of wage inequality, and each one shows a marked reduction in inequality over
the decade of rapid economic expansion and a stabilising trend thereafter. These summary mea-
sures share obvious weaknesses in that they overlook potentially important information regarding
changes at various points in the wage distribution. As is clear from our previous discussion, wage
inequality has been increasing steadily at the upper half of the distribution, even though changes at

the lower tail of the distribution are dominant in their influence on the summary measures.

19See (Cowell 2000) Theorem 5, Section 3.4
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TABLE 4.1
Various Measures of Wage Inequality
Indices 1988 1996 2000 2001 2006
Gini 0.561 0.541 0.501 0.502 0.501
Theil 0.652 0.587 0.487 0.485 0.474
Mean Log Deviation 0.556 0.502 0.423 0.436 0.426
50:10 Ratio 292 224 2.13 229 2.12
90:50 Ratio 3.93 408 402 3.98 427
90:10 Ratio 11.46 9.14 8.57 9.13 9.04

This paper therefore fills an important gap in the literature on earnings inequality in Thailand.
In the next section we will demonstrate the use of unconditional quantile regression in evaluating
the expected impact, changes in the observed attributes of workers would have on any quantile of
the marginal distribution of wages at any point in time. This is comparable to the way in which
ordinary least squares can be used to evaluate the impact of changes in attributes on the mean
earnings. Furthermore, the FFL decomposition method will be used to analyse the contribution of
changes in the distribution of various worker attributes, as well as the contribution of changes in
the prices paid to these attributes over time, to the observed evolution of the wage distribution. As
the name of this paper would suggest, our focus is mainly on the effects arising from changes in

the distribution and prices of qualifications of the male population.

5 Results

Before we go on to analyse changes at different quantiles of the wage distribution, we will first look
at a special case of the FFL decomposition. In particular, we apply the traditional Oaxaca-Blinder
method to study the evolution of real hourly wages from 1987 to 2006!!. Specifically, changes in
log wages over time (relative to 1987) are decomposed into the wage structure and composition
effects as per equation (14), where the statistic of interest is the mean of log wages. The wage
structure effects are depicted in Figure 5.1, where the average observed attributes of workers are
fixed at the 2006 levels. Similarly, in Figure 5.2 changes in log wages are plotted against time, but
in this counterfactual exercise we artificially keep prices of observed attributes fixed at the 2006

levels in order to keep track of changes in the average levels of all observed attributes.

T All regression models used in this paper are based on the Mincer human capital earnings function (Mincer 1974)
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FIGURE 5.1

Wage Structure Effects with Attributes distributed as in 2006

0.5
0.4 -
0.3 ~ -~ “N\e. .
- RN ~
021 e AN
e \/
_ —~ - 7
014 _- m
0 £ : : : : ‘ : : :
0.1 4
0.2 4
03
1987 1989 1991 1993 1995 1997 1999 2001 2003 2005
Year
Change relative to 1987 Schooling — — — - Other Effects
FIGURE 5.2
Composition Effects with 2006 Prices of Attributes
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There is a striking resemblance between the overall pattern of the wage structure in Figure
5.1 and the shapes of the wage ratio profiles shown in Figure 4.2, especially for men with no
university qualifications. This suggests an overarching importance of changes in the wage structure
in determining the real wage patterns in Thailand over the period under study. This is indeed the
case once we observe the pattern of the composition effects over time in Figure 5.2, where we have
plotted the profile on the same scale as that in Figure 5.1. To emphasise our focus on the effects of
education on wages, we have also further decomposed the overall wage structure and composition
effects into the part due to "Schooling", and the remaining are subsumed under "Other Effects".

A steady fall in the average return to education becomes apparent. After 1997, the average
return to additional schooling has fallen below the level observed in 1987. This declining trend
has continued throughout the decade after the onset of the economic crisis. Also apparent from
Figure 5.2 is that the upward shift in the average rate of schooling accumulation among working
men coincides with the decline in the average return to schooling. In terms of log-wage changes,
the two effects seem to cancel each other out after 1997. Recall our analysis of the wage ratio
profiles in the previous section (see Figure 4.2), the decline in the return to schooling after 1997
is expected to be much more concentrated among the groups of men with some secondary, upper
secondary and post secondary qualifications. The proportion of men in these education categories
averaged around 41% from 1998 to 2006. In order to confirm this speculation we will need to
analyse the data more rigorously, which we now do using unconditional quantile regression and
the FFL decomposition methods.

The time line for our anaysis is divided into three interesting periods; the interval from 1988 to
1996 captures changes that occurred during the boom decade, the 1996 to 2000 interval represents
the period of economic crisis, and the final interval running from 2001 to 2006 shows recent devel-
opments in the Thai labour market. For each year under study, we estimate RIF regressions for 19
log wage quantiles ranging from the 5th to the 95th. The regression coefficients for the 10th, 20th,
50th, 80th, and 90th quantiles are reported along with the OLS estimates and their robust standard
errors in Appendix B (see Tables B2.1 to B2.5). Also reported in Appendix B are plots of the
coefficients for all nineteen quantiles (see Figures B1 to B3).The covariates used in the regressions
are the 15 education categories, potential experience and its square, 9 occupation groups, as well
as 15 industry categories, region and area of residence, and marital status. The key regressors that
we will focus on are the education dummies. Note that the reference group is the non-married

males having "Upper Primary" qualifications, working in "Elementary Occupations" in the "Public
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Administration and Defense" industry, and residing in urban areas in the central region outside of
Bangkok.

5.1 The Economic Boom (1988-1996)

During the economic expansion, Thai men have on average steadily increased their accumulation
of human capital through increased investments in schooling, as is reflected in a rise in the average
years of schooling from 7.9 to 8.3 years over the 1988-1996 period. Recall from Figures 5.1 and
5.2, and our discussion above that the rapid rise in the average real wage level during the boom time
is driven mostly by the wage structure effects caused by an overall rise in demand for labour. To
see the effects on the entire wage distribution, the full set of estimated RIF regression coefficients
for the 19 quantiles for 1988 and 1996 are plotted together in Figure B1 in Appendix B.

Consider first the coefficient plots (coefficient curves from hereon) for education dummies for
1988. There is a clear pattern of negatively sloped coefficient curves for lower education levels.
As we progress up the education ranking, the curves become less and less negatively sloped and is
approximately horizontal around the "Lower-Secondary" level. Thereafter they become more and

more positively sloped. The curves also shift upwards with higher levels of education.

FIGURE 5.3
Selected RIF Regression Coefficients

o Lower-Primary Upper-Vocational . Post-Secondary Vocat Bachelor Academic
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Coefficient curves for "Lower Primary", "Upper Vocational", "Post-Secondary Vocational", and
"Bachelor Academic" dummies are reproduced in Figure 5.3 for exposition. Imagine a situation
where we increase the proportion of the workforce with bachelor’s degrees in academic fields (the

reference category being "Upper Primary"), holding other factors constant. This is expected to have
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a larger positive impact on the higher than the lower quantiles of the marginal distribution of log
wages, and hence will enhance inequality in the upper portion of the distribution. The coefficient
curve for "Bachelor Academic" is significantly steeper in 1996 than in 1988, indicating a relatively
large and positive contribution of this covariate to the wage structure effect. This is also true for the
coefficient curves for the upper secondary and post secondary categories. In comparison, for levels
of education below "Lower Secondary", there appear to be very little contribution to the overall
wage structure. An exception is the "No Schooling" category, where we observe a sizeable negative
wage structure effect. Therefore, the combined wage structure effects of all education categories
over the economic boom period will be to enhance wage inequality everywhere, especially in the
upper portion of the distribution. Other covariates such as the occupation and industry dummies
can be analysed analogously.

In Figure 5.4, the FFL decomposition results for the boom period are presented graphically.
The top left-hand panel depicts the distribution in log wages for 1988 and 1996, together with the
counterfactual density. Recall that the counterfactual density is estimated using the DFL weighted
kernel density procedure given in equation (17), where the weights are the empirical [IPW from
equation (6). This is the density that would prevail has the wage structure function been as in 1988,
but the observed and unobserved attributes are distributed as in 1996. The top right-hand panel
shows total changes in log wages across the 19 quantiles, which are broken down into the estimated
wage structure and composition effects as per equations (20) and (22), and the "Residuals" are the
approximation errors 797 ’s due to model miss-specification. In the bottom three panels, the "Wage
Structure" and "Composition" effects, as well as their sums (or "Total" effects) are further divided
into the contribution of each group of covariates.

It is clear that the observed increase in real wages across the quantiles for this period are driven
largely by changes in the wage structure, while changes in the workforce characteristics play a
minor role. Also clear is that the wage structure effects reduce inequality in the lower portion of
the log wage distribution, while increasing that in the upper portion, especially between the median
and the 85th quantiles. This is why we see a double mode becoming more prominent in the 1996

density.
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FFL Decomposition Results for 1988-1996
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When the various effects are further broken down, we can observe the contribution of education
to inequality more clearly. The "wage structure curve" for education is approximately positively
sloped, especially between the 5th and 75th quantiles. Furthermore, the increase in returns to
education for individuals above the 40th quantile exceed those at the other end of the distribution.

A thorough investigation of the coefficient curves for education levels reveals that individu-
als with upper secondary qualifications in the vocational fields, or those with post-secondary and
university degrees are among the biggest gainers in terms of changes in the returns to education.
Those having some secondary qualifications also see some gains, but to a lesser extent. Combining
the wage structure effect with the composition effect, which is a monotonic function of quantiles,

compound the inequality enhancing characteristics of education.

FIGURE 5.5

Decomposition of Changes in Wage Ratios between Quantiles, 1988-1996
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With a little more work, we can analyse the contributing factors to the observed changes in
the wage ratios between quantiles of interest over this period. Note that a difference in log wage
changes between any two quantiles, say the 90th and 50th quantiles, of 0.0382 is an approximation
for the percentage change in the 90:50 wage ratio of 3.8%. We carry out such an exercise for the
50:10, 90:10, and 90:50 wage ratios, and the results are shown in Figure 5.5. To make exposition
clear, a bar chart is also constructed to show the contribution of each group of covariates. Note

also that the estimated differences are not exact due to approximation errors discussed earlier. For
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example, a combination of wage structure and composition effects, denoted "Total Effects", for
education is estimated to increase the 50:10 and 90:10 ratios by more than 16% apiece over the

boom period.

5.2 The Cirisis (1996-2000)

The rate of increase in schooling from 1988 to 1996 is dwarfed by the rate seen during the crisis,
where average years of schooling went up from 8.3 to 9 years in a relatively short time span
from 1996 to 2000. An inspection of the coefficient curves for education levels reveals that, other
things constant, individuals with secondary and post secondary qualifications suffered significant
declines in their wages over this period (compared to the reference "Upper Primary" category).
Their coefficient curves in the year 2000 are much flatter and lie below those in 1996. Individuals
with university degrees also suffered on average, but to a lesser extent. The adverse effects from
the economic crisis on wages are summarised in Figure 5.6.

As is clear from the top two graphs, composition effects during the crisis period play a much
larger role in wage determination than during the boom time. However, their effects are completely
offset by the decline in the wage structure. The combined effect is to reduce wage dispersion

throughout the entire distribution.

FIGURE 5.6
FFL Decomposition Results for 1996-2000
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When the wage structure effects are further decomposed, we can see that "Education" and
"Industries" variables are the major factors pulling down wages in the middle and upper portions
of the distribution. This indicates that wage premia in high-wage industries contracted significantly
during the crisis.

The wage structure effect from education is negative throughout most of the distribution. Fur-
ther scrutiny finds that individuals with secondary and post-secondary qualifications suffer the
most in terms of reduction in returns to schooling, while those with bachelor’s qualifications fare
slightly better.

The relatively large upward shift and steepening of the composition curve for education com-
pared to the previous period reflect the sharp increase in schooling. The 5th and 95th quantiles

aside, the combined effect of education once again enhances earnings inequality in the upper half
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of the wage distribution, but slightly reduces inequality in the lower half. This finding is sum-
marised in Figure 5.7 where we decompose changes in wage ratios between selected quantiles.
The accompanying bar chart shows the net effect of education to be relatively small in explaining

changes in wage dispersion over this period.

FIGURE 5.7
Decomposition of Changes in Wage Ratios between Quantiles, 1996-2000
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5.3 Recent Developments (2001-2006)

More recently, Thai male workers have seen their average real hourly wage rate increasing slightly
from 58.7 Baht to 61.5 Baht over a five-year period. However, from the top right-hand panel of
Figure 5.8, we can see that this increase is not at all evenly distributed. This is evident from the U-
shaped pattern of log wage changes as a function of quantile. In fact, individuals between the 55th
and the 70th quantiles actually experience a reduction in their wages. When the total changes are
separated into the wage structure and composition effects, it becomes apparent that the U-shaped
pattern is largely driven by the overall wage structure. The wage structure is also seen to depress
wages in the upper half of the distribution, while the overall composition effect plays an offsetting
role in that region.

To see the effect of education on the wage distribution during this period, the wage structure and

composition effects are once again divided into separate components and the graphs are presented
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in the bottom three panels of Figure 5.8. Once again, education has the largest share in the overall
composition effect, and its influence increases with quantiles. The change in the wage structure
due to education during this period is clearly favouring individuals in the top 30% of the wage
distribution. From the coefficient curves in Figure B3 of Appendix B, we can confidently state that
the majority of these individuals either hold post-secondary vocational qualifications or university
degrees. As for the rest of the workers, returns to education have generally declined or stagnated
over the period.

FIGURE 5.8
FFL Decomposition Results for 2001-2006
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The bar chart in Figure 5.9 tells the same story, but from another perspective. It indicates that
education is a major factor contributing to the observed increase in wage inequality in the upper
portion of the wage distribution. Furthermore, education is also seen to play a relatively important

role in compressing wage dispersion in the tail-end of the distribution.

FIGURE 5.9
Decomposition of Changes in Wage Ratios between Quantiles, 2001-2006
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To close this section, we summarise in Figure 5.10 the effects of the changing composition
of educational attainments of workers, and the changing returns to each level of education on the

dynamics of the wage distribution in Thailand over the three periods.
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FIGURE 5.10

The Effects of Education on Wage Inequality for the three time intervals
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6 Concluding Remarks

This paper employs data from Thailand’s Labour Force Surveys to analyse the impact of changes in
the distribution of educational attainments of full-time male employees on the evolution of wages
over the 1987 to 2006 period. The composition of skills of Thai male workers, as reflected by
their educational qualifications, has undergone a sea change over the 19 years. The time line for
our analyses is broken down into three interesting intervals; the 1988 to 1996 interval captures the
period of rapid economic expansion, the 1996 to 2000 interval sees the Thai economy plunge into
the depth of the crisis, and the final 2001 to 2006 interval represents the post-crisis era.

A decrease in wage inequality during the boom and a continued reduction, albeit at a faster rate,

during the crisis is reflected in popular measures such as the Gini and the Generalised Entropy
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indices discussed above. The superficial improvement in terms of wage inequality reflected by
these summary measures masks important changes that occurred at various points in the wage
distribution. In this paper we use the FFL decomposition technique to decompose changes in the
wage distribution over the specified time periods into several contributing factors. In particular,
we seek to make statements about the ceteris paribus effects of changes in workers’ educational
composition on a whole range of quantiles of the marginal wage distribution, as well as analyse
the impact of the changing returns to each level of education.

From the analyses given in this paper, education has emerged as an important factor enhancing
wage inequality, especially in the upper portion of the wage distribution. The effects of education
are found to be greatest during the economic expansion and the recent post-crisis periods. Further-
more, the average return to education has consistently declined since 1997, and for the most part,
the decline is concentrated among the secondary schooling levels. This could be a result of the
large increase in the relative supply of labour with secondary qualifications, due to the establish-
ment of the Student Loans Fund by the Thai govenment in 1996. More importantly, the finding
raises vital questions regarding the possibility of deterioration in the quality of secondary educa-
tion in Thailand. The merits of heavy government subsidies given to students in public universities,
which is in the order of 70% of their tuition fees!? should also be reconsidered.

As a final note, recall that the changing pattern of industry wage premia is also important in
explaining the evolution of wages in Thailand and deserves thorough investigation. However, this

issue is not the focus of our paper and is left for further research.

12see (Israngkura 2003). As of 2006, approximately 86% of all university students in Thailand attend public uni-
versities.

Dilaka Lathapipat 30



Wage distribution in Thailand
7 Appendix A

For a quantile 7 € (0, 1) of the marginal distribution of a variable Y, the influence function is given

by:
T—1Y <q,)

f(qr)

Proof. Denote the unconditional quantile operator by ).[.]. This operator is a functional that

IFp(Yig,) =

operates on the distribution function F', or its empirical counterpart Ffora sample {Y7,..., Y }.
From the definition of influence function given in (8), denote by F, the mixture of F' and a point
mass 0,; that is F, = (1—¢€)F +¢€d,, and also that ). [F] = ¢, the influence function for a quantile

is defined as

QT[FE] — Q’T[F] — aQT[F€]

IFp(Y;q,) = leiﬁ)l - e |le=0, for e € (0, 1) (23)
IfY ~ F,, it follows that
F(Q-[F]) = (1 = ) F(Q-[F]) + el(Y < Q;[F]) =T (24)

Consider first the case where Y > Q.[F.]; from equation (24) we have

and from (23) we can write

F—l(
F( 7Q) ggl c Oe

e=0 (25)

Using the fact that F’ (F‘1 <( T >> = L

1—e)

or (P~ (29)) :f<F_1(( T >> or (i) _ o+

Oe 1—¢) Oe - (1 —€)?

Rearrange the previous expression and evaluate the derivative at e = 0, we have
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aF—l(;)
%| - T whenY >gq (26)

TFET) flan)

For the case where Y < Q.[F.], we have Q. [F.] = F! ((I::)) from (24). Using the same

sequence of reasoning as in the first case, the influence function for this case can be written as

IFF(Y7QT) =

—1
IFp(Y;q:) = ;(T)’ whenY < ¢, (27)

Putting together (26) and (27) completes the proof. m
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8 Appendix B

TABLE B1.1
Sample Means for Thai Males, Selected Years from 1988-2006

1988 1996 2000 2001 2006

Number of Observations 6,002 18,134 15,811 21,635 25478

Earnings (2006 Thai Baht)
Hourly Earnings 57.665 76518 64.433 58.731 61.487
Log Hourly Earnings 3.499 3.836 3.742 3.637 3.693
Total Weekly Hours Worked (All Jobs) 49 499 49.731 48.291 48.633 49.003
Married 0.670 0.715 0.714 0.712 0.708
Years of Schooling 7.942 8.325 8.979 9.253 9.648

Education Levels
No Schooling 0015 0016 0018 0.016 0.020
Some Lower-Primary 0.024 0.014 0.013 0.011 0.010
Lower Primary 0.358 0.262 0.210 0.197 0.152
Some Upper-Primary 0.020 0.043 0.034 0.031 0.021
Upper-Primary 0.118 0.171 0.165 0.174 0.184
Some Lower-Secondary 0.014 0.008 0.008 0.007 0.008
Lower Secondary 0.150 0.173 0.181 0.159 0.167
Some Upper-Secondary 0.046 0.065 0.091 0.002 0.002
Upper Secondary 0.005 0.002 0.001 0.080 0.104
Upper Vocational 0.070 0.058 0.054 0.053 0.048
Post-Secondary Academic 0.029 0.015 0.017 0012 0.009
Post-Secondary Vocational 0.046 0.049 0.049 0.088 0.087
Bachelor Academic 0.091 0.111 0.139 0.143 0.153
Bachelor Vocational 0.002 0.003 0.004 0.008 0.009
Post-Graduate 0.011 0.009 0.017 0.019 0.026
Age 33.594 35212 36.145 35951 36.825
Experience 20.652 21.887 22.166 21.698 22.177

Occupations
Executives, Legislators and Senior Officials 0.072 0.076 0.087 0.047 0.047
Professionals 0.075 0.081 0.093 0.097 0.093
Technicians and Associated Professionals 0.058 0.073 0.078 0.101 0.101
Clerical Workers 0.112 0.090 0.068 0.062 0.059
Service and Market Sales Workers 0.084 0.074 0.085 0.094 0.092
Skilled Agricultural and Fishery Workers 0.016 0.016 0.015 0.065 0.056
Craft and Related Trades Workers 0.249 0.297 0.253 0.219 0.225
Plant and Machine Operators 0.119 0.132 0.131 0.153 0.163
Elementary Occupations 0.213 0.160 0.190 0.162 0.166
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Table B1.1 (continued)

1988 1996 2000 2001 2006

Industries
Agriculture, Forestry and Hunting 0.113 0.060 0.090 0.093 0.082
Fishing 0.012 0014 0.012 0019 0014
Mining and Quarrying 0.004 0.005 0.003 0.004 0.004
Manufacturing 0.205 0.199 0.211 0.196 0.216
Electricity, Gas and Water Supply 0.023 0.020 0.019 0.018 0.015
Construction 0.112 0.178 0.120 0.130 0.144
Wholesale and Retail Trade 0.104 0.097 0.095 0.124 0.134
Hotels and Restaurants 0.026 0.032 0.035 0.032 0.030
Transport, Storage and Communication 0.070 0.051 0.048 0.046 0.043
Financial Intermediation 0.023 0016 0.013 0.023 0.021
Property and Business Activities 0.002 0.002 0.002 0.024 0.026
Public Administration and Defense 0.156 0.180 0.186 0.155 0.144
Education 0.085 0.091 0.104 0.086 0.076
Health and Social Work 0.023 0.019 0.023 0.025 0.024
Other Services 0.041 0.037 0.039 0.025 0.026

Area of Residency
Urban 0.812 0.739 0.733 0.712 0.671
Rural 0.188 0.261 0.267 0.288 0.329

Region of Residency
Bangkok 0.297 0.060 0.066 0.086 0.089
Balance of Central 0.266 0.344 0.348 0.354 0.390
Northern 0.154 0.206 0.209 0.189 0.179
Northeastern 0.158 0.221 0.210 0.196 0.181
Southern 0.126 0.169 0.166 0.175 0.161
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FIGURE B1: Recentred Influence Function Regression Coefficients 1988/1996
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FIGURE B2: Recentred Influence Function Regression Coefficients 1996/2000
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FIGURE B3: Recentred Influence Function Regression Coefficients 2001/2006
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9 Data Appendix

Variables LFS codes

Before 2001
Education Levels

No Schooling 110
Some Lower-Primary 11/13
Lower Primary 14
Some Upper-Primary 15/16 41/42
Upper-Primary 17 43
Some Lower-Secondary 20/22 51/52
Lower Secondary 23 53
Some Upper-Secondary 24/25 26
Upper Secondary 54 55
Upper Vocational 56
Post-Secondary Academic 31/35 73/77 39
Post-Secondary Vocational 61/62
Bachelor Academic 36 78
Bachelor Vocational 63
Post-Graduate 37/38
Occupations
Executives, Legislators and Senior Officials 0680/0683 1010/1199 3010/3090 4010/4019
Professionals 0937 0010/0039 0110/0199 0210/0520 0610/0633 0684/0935
0Y10/0Y99

Technicians and Associated Professionals 0936 0939 2010 2014 9020 9090 0530/0599 3110/3119
9610/9719 0X10/0X99

Clerical Workers 2011/2013 2019/2999

Service and Market Sales Workers 9010 9019 9194 9198 3210/3320 3390/3399 4417/4418 9091/9129
9210/9219 9410/9419 9810/9919

Skilled Agricultural and Fishery Workers 4113/4115 4210/4212 4310/4313 4410/4415

Craft and Related Trades Workers 5010 5013 5994 7510 7519 8199 7020/7299 7320/7329 7359/7416
7419/7502 7530/7659 7692/7729 7790/7992 7994/8129 8140/8149
8220/8270 8272/8273 8290/8299 8410/8412 8533/8599 8730/8739
8760/8769

Plant and Machine Operators 4111 5014 7418 7509 7690 8271 8279 9514 5011/5012 5110/5219
5990/5993 6010/6115 6120/6319 6410/6419 6610/6724 6920/7019
7310/7319 7330/7353 7511/7513 7520/7529 7730/7739 8130/8139
8190/8193 8210/8219 8310/8399 8522/8532 8610/8729 8740/8759
9511/9512

Elementary Occupations 4110 4112 4119 4219 4314 4319 4416 4419 5019 5999 6119 7993
9199 9510 9513 3321/3329 6420/6519 6810/6913 8810/8991
9190/9193 9195/9197 9310/9329 9515/9519

Industries
Agriculture, Forestry and Hunting 0111/0309
Fishing 0411/0489
Mining and Quarrying 1101/1999
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Variables LFS codes
Before 2001 (continued)
Manufacturing 2011/3999
Electricity, Gas and Water Supply 5111/5211
Construction 4001/4009
Wholesale and Retail Trade 6111/6129
Hotels and Restaurants 8521/8539
Transport, Storage and Communication 7111/7309
Financial Intermediation 6201/6309
Property and Business Activities 6401/6409 8231/8239
Education 8211/8219
Health and Social Work 8221/8229

Other Services

5221 8241/8399 8411/8431 8541/8599 8511

Public Administration and Defense 8101/8105
Before 2001
Years of Schooling LFS Codes
0 1 10
1 11
2 12
3 13
4 41 14
5 42 15 16
6 43 17
7 51 20
8 52 21 22
9 53 23
10 54 24
11 55 25
12 56 26
13 31 75 73 61
14 39 32 76 74 62
15 35 34 33 77
16 36 78 63
18 37
21 38
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Variables LFS codes

After 2001
Education Levels

No Schooling 0/3
Some Lower-Primary 4/6
Lower Primary 7
Some Upper-Primary 8/9
Upper-Primary 10 35
Some Lower-Secondary 12/14 37/38
Lower Secondary 15 36 39
Some Upper-Secondary 17 18 40 41
Upper Secondary 19 58
Upper Vocational 42 44

Post-Secondary Academic
Post-Secondary Vocational
Bachelor Academic
Bachelor Vocational
Post-Graduate

21/27 59/67 77 82 29
11 16 20 43 55 56 45/53
30 68

54 57

31/33 69/70

Occupations As in LFS Data Dictionary
Industries As in LFS Data Dictionary for all other industries except "Other community and social
work", " Extra-territorial organizations and bodies" and " Private households with
employed persons", which are included under "Other Services"
After 2001

Years of Schooling LFS Codes
0 0/3
1 4
2 5
3 6
4 7
5 8/9
6 10 35
7 12 37
8 13 14 38
9 15 36 39
10 17 40
11 18 41
12 19 42 44 58
13 11 21 23 29 43 51 60 62 63 45/49
14 16 22 24 50 52 59 61 64 66
15 20 25 26 27 53 55 56 65 67 77 82
16 30 54 57 68
18 31 32 69
21 33 70
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