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1. Introduction1

Income inequality (between genders, regions such

as rural and urban areas, countries or two periods) is a

central issue in economic research, in many developed

and developing countries. While empirical applica-

tions of decomposition methods are popular,

researchers continue developing new theories toobtain

detailed factors/causes of inequality. There are two

main approaches: access to characteristics of the pop-

ulation (education, age, region…); and access through

structural income (several different sources of

income). The first approach is initiatedby Oaxaca

(1973) and Blinder (1973) and the second approach is

based on Shorrocks (1982). Here, we focus on the first

approach which has two steps:

- The first step (aggregate decomposition) divides

the inequality into two parts: the composition effect is

due to the different characteristic of the explanatory

variable and the structure effect is due to the difference

of the effect of the explanatory variables on the

dependent variable.

- The second step (detailed decomposition) further

decomposesthe composition effectinto the contribution

of each explanatory variable.

These methods are widely using to study inequali-

ty in income, wages, expenditures, opportunities... of
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two populations. Then, this decomposition approach

canexplain the existence (or extension) of discrimina-

tion in the labor market.

The Oaxaca - Blinder decomposition method

decomposes the inequality at an average, i.e the expec-

tation of the dependent variable. It requires that the

dependent variable is continuous and we make an

assumption that the relation between the explanatory

variables (independent variables, covariates) and the

dependent variable is linearity. This method allows

bothaggregate decomposition and detailed decomposi-

tion. Extensions of the Oaxaca-Blinder method aim to

decompose at various inequality measures, such as a

variance, quantiles/or quantile differences, and a

Ginicoefficient (collectively referred to as statistics).

Alternative extension includes non-parametric

approach to reduce a linear hypothesis.

The most popular extension ofthe Oaxaca-Blinder

decomposition method is based on (conditional) quan-

tile regression [Machado-Mata (2005)]. The Machado-

Mata method performs anaggregate decomposition at

various quantile orders and a detailed decomposition

for thecomposition effect2.

Extensions based on the distribution regression

[Chernozhukov (2013)] and the Recentered Influence

Function (RIF) regression [Firpo (2007)] can be fully

applied for aggregate decomposition and detailed

decomposition. However, each method has its own

advantages and disadvantages. An overview of various

decomposition methods are in [Fortin (2011)].

The recent extension of [Rothe (2015)], based on

copula theory, allows to aggregate decomposition and

detailed decomposition for composition effect at vari-

ous quantile orders. Rothe's method is consideredas a

natural extension of the Oaxaca-Blinder method for

statistics and for a nonlinear approach.A special case

with interested mean value and a linear hypothesis,

Rothe's method coincides consistent with the Oaxaca-

Blinder method. This method allows for decomposing

the compositioneffect into three components:

(i) A direct contribution of each covariate due to

between-group differences in the respective marginal

distributions;

(ii) k-way (k > 2) interaction effectsdue to the inter-

play between k marginal distributions;

(iii) Adependence effect accounting for between-

group differences in dependence patterns among the

covariates.

[Rothe (2015)] uses this method to study the evo-

lution of the wage distribution in the US between 1985

and 2005. Their estimations suggest that the depend-

ence effect alone can explain about one fifth of the

increase in wage inequality over that period (as meas-

ured by the difference between the 90% and the 10%

quantile).

The issue of inequality in Vietnam, in particular

between rural and urban areas, has also attracted the

attention of many domestic and foreign scientists.

[Binh et al. (2007)] use the Vietnam Household Living

Standards Survey (VHLSS) from 1993 and 1998 to

examine the inequality in welfare between urban and

rural areas in Vietnam. Real per capita household con-

sumption expenditure (RPCE) is their measurement of

welfare. They apply a quantile regression decomposi-

tion (the same method as Machado-Mata) to analyze

the difference between the urban and rural distribu-

tions of log RPCE. In 1993, the causes of inequality

were mainly due to the composition effect, which

include education levels, ethnicity, and age. The fig-

ures are consistent across all quantiles. In 1998, the

similar results were obtained at the lowest quantile, at

the other quantiles, the gap was mainly due to the
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structure effect. [Huong (2014)] also applied the RIF

regression [Firpo (2007)] at the similar period, from

1993 to 2006. The results show that education levels

play the most important role in generating disparity.

The structure effect reveals a significant contribution

of the intercept coefficient, which demonstrates the

role of unobserved variables. In the same direction,

[Thanh (2017)] also uses the same method as [Huong

(2014)] for the period 2008-2012. Besidesto those

using variable consumption expenditures, a number of

authors accessthe inequality between rural and urban

areas on wage variable. [Tran (2015)] use the

Machado-Mata method to decomposewage on the

VHLSS data in 2012. The results show that composi-

tioneffects account  for  more than 50% of the wage

gap in all quantiles are considered.

The copula-based decomposition method of

[Rothe (2015)] is first applied in Vietnam using

VHLSS in [Huong (2017)], where authors focus on

inequality on expenditure between 2004 and 2014.

The results show that, in most cases, the structure

effect is about two-thirds of the difference, and the

dependent effect can take up to half of the composi-

tioneffect (for the Gini coefficient in 2004). The

results also show that educational factors play the

largest role in explaining the welfare (here, per

expenditure) Vietnam during 10 years.

This paper will use the copula-based decomposi-

tion of [Rothe (2015)] to study income inequality

between rural and urbanareas in Vietnam.

Experimental results are based on the VHLSS data

in 2006.

2. The fundamental theory of the copula-based

decompositionmethod3

We consider a population with two non-overlap-

ping subgroups indexed by g {0, 1}. For each group,

for example group g, we denote an outcome variable, a

d-dimensional vector of observable characteristicsand

a conditional CDFareYg, Xg and     respectively. In

addition, their corresponding distribution functionsare

Fg and Fg. Furthermore, our interested distribution fea-

tures are (F), where : F R.  Function   refers to many

statistics figures such as amean  : F ydF(y), a-quan-

tile : F F-1(), higher-order centered or uncentered

moments, quantile-related statistics, and inequality

measures such as the Gini coefficient. Our research

question is how the distributional featuresdifference

between two groups, i.e between (FY) and (FY) links

to the differences between the distributions FX and FX.

Denote the total difference by

We define a counterfactual outcome distribution

FY which combines the conditional distribution in

group g with the covariate distribution in group j = g

Then, we can write (called aggregate decomposi-

tion):

where

and

Here, X is a composition effect which measures

the differences in the distribution of the covariates

between the two groups; and S is a structure effect,

solely due to differences inFY|X and FY|X.

The basis of the copula-based decomposition

method is Sklar's theorem as follows:

The CDF of  Xg can always be written as

for g {0, 1},

where Cg is a copula function, i.e. a multivariate

CDF with standard uniformly distributed marginals,
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and F
g

is the marginal distribution of the kth compo-

nent of Xg. The copula help determining the depend-

ence structure.

Sklar's formula can be used to define counterfactu-

al outcome distributions that combine the conditional

distribution in group g with hypothetical covariate dis-

tributions that share properties of both FX and FX. For

simplicity, we will assume that the dependent struc-

tures follow a Gaussian copula.

Denoting any element of the d-dimensional product

set {0, 1}d by a boldface letter, we define the distribu-

tion of the outcome in a counterfactual setting where

the structure is in group g, the covariate distribution

has the copula function of group j, and the marginal

distribution of the lth covariate is equal to the that in

group kl by

with

We also write 1 = (1, 1,…,1) and 0 = (0, 0, …, 0),

denote by el the lth unit vector, and put |k| = l=1kl .

Next, for any distributional feature  we define:

which can be interpreted as the effect of a coun-

terfactual experiment conducted in group 0 that

changes the respective marginal distribution of those

|k| covariates for which kl = 1 to their corresponding

counterpart in group 1, while holding everything else

(including the dependence structure among the

covariates) constant. 

Finally, we define:

with the empty sum equal to zero (so that,  M(el)

=

(el)).

A detailed decomposition of the compositioneffect-

follows:

- As a first step, X can be decomposed into a

dependence effect D and a total marginal distribution

effect M :

where

and

- In a second step, we further decompose M into

several partial marginal distribution effects:

So, we have:

In case |k| = 1, i.e. when k = el is the lth unit vector,

M(el) is interpreted as a direct contribution of

between-group differences in the marginal distribution

of the lth covariate to the composition effect. With |k|

> 1, the terms M(k) capture the contributions to the

composition effect of |k|-way interaction effects

between the marginal distributions for which respec-

tive component of k is equal to one.

3. Experimental results in Vietnam

This study uses the most recent Vietnam

Household Living Standards Survey (VHLSS), in

2016. This survey has been conducted by the General

Statistics of Vietnam (GSO) with the technical assis-

tance of World Bank every year since 2002. The

dataset includes a broad range of information about

Vietnamese households: income, household expendi-

ture (on food, insurance, education, etc.), and demo-

graphic characteristics among many others. The survey

is conducted in all 64 Vietnamese provinces and about

9000 households participate in each wave. This study

decomposes the inequality of the logarithm of house-
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holdin come. For all statistics computed in this study,

we use household sample-selection weights provided

with the VHLSS data so that all results are representa-

tive of the whole population in Vietnam.

3.1. Descriptive statistics

We are interested in the influence of 11 socio-

demographic characteristics on income. These

explanatory variables are:

+ Gender: A dummy variable indicating the gender

of the head of household, Gender = 1 if male and

Gender = 0 if female.

+ Ageh: A continuous variable which shows the age

of the household head.

+ Ethnic: A dummy variable indicating the ethnici-

ty of the head of household. Ethnic = 0 if minority and

Ethnic = 1 if Kinh.

+ Hsize: A continuous variable which shows the

number of people in the household.

+ Yedu: A continuous variable which counts the years

of schooling completed by the head of household.

+ Wage: A dummy variable to indicate whether a

household worksto get a salary, pay.

+ Agri: A dummy variable to indicate whether a house-

holdisself - producedin agriculture, forestry, aquaculture.

+ Serv: A dummy variable to indicate whether a

householdisself-employedinmanufacturing, sale, service.

+ South: A dummy variable indicates whether the

household lives in the southern half of Vietnam. South

= 1 if southern and South = 0 otherwise. 

+ Rem-lrs: A dummy variables to indicate whether

a household received remittances in the past year from

within Vietnam.

+ Rem-frs: A dummy variables to indicate whether

a household received remittances in the past year from

foreign sources.

Table 1 presents the descriptive statistics of vari-

ables for the years 2016. Clearly, household income in

the urban area is higher than those in rural area at mean

values as well as at various quantiles. The average

number years of schooling of the household heads in

an urban area are higher than the figures in rural area,

around 3 years. Another important characteristic is the

proportion of householdself-producedin agriculture,

forestry, aquaculture 66% in a rural areaand 17% in an

urban area. The different in other variables are not sig-

nificant.
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3.2. Decomposition results

Table 2 describes the results of decomposition at five

statistic measurements: mean, 10th quantile, median, 90th

quantile, and Gini coefficient. The table shows all two-

way interactive effects but the values are not significant.

First of all, we consider the estimation of structur-

al effect and compositioneffect. In all cases, the com-

positioneffect may account for 40% of the total differ-

ence. Thus, demographic and occupational and region-

al characteristics can account for at least about a third

of the income inequality in rural-urban populations.

These results are consistent with the decomposition

results on previous empirical studies ([Binh (2007)]

and [Huong (2017)]).

Next, we focus on the dependence effect, which is

a new effect in the decomposition method of [Rothe

(2005)]. However, the results show that these effects in

all cases are negligible.

Finally, we will consider a direct contribution of

each explanatory variable. Except the figures for the

Gini coefficient, the results show that the direct contri-

bution of education level variable accounts the largest

proportion of the composition effect, approximately

50%. In other words, the cause of the gap between

rural-urban incomes is that urban populations are more

educated than rural populations.

4. Conclusions

There are significant disparities in the income of

the population between rural-urban areas in Vietnam.

This inequality is largely due to structure effects; how-

ever, compositioneffects also play an important role. In

all cases, the dependence effects play a negligible role

in the total difference. The number years of schoolin-

gof the household head plays the largest role in

explaining the income inequality of rural-urban areas.

This result is similar to previous studies which confirm

the philosophy of "putting the acquisition of knowl-

edge at the heart of economic analysis", or the point of

development "Education and training is the leadingna-

tional policy".?
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Summary

Baøi vieát söû duïng phöông phaùp phaân raõ döïa treân
copula ñeå nghieân cöùu baát bình ñaúng trong thu nhaäp
giöõa noâng thoân vaø thaønh thò cuûa Vieät Nam (treân boä döõ
lieäu VHLSS). Keát quaû thöïc nghieäm cho thaáy yeáu toá
giaùo duïc ñoùng vai troø quan troïng nhaát trong vieäc giaûi
thích söï cheânh leäch thu nhaäp cuûa daân cö ôû hai khu vöïc
naøy. Beân caïnh ñoù, keát quaû coøn cho thaáy hieäu öùng phuï
thuoäc coù vai troø ñaùng keå trong moät soá tröôøng hôïp
(giaûi thích 1/6 cheânh leäch thu nhaäp khi xeùt cho phaân
vò 90th ôû naêm 2014).
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