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Unconditional quantile regressions

We have run Firpo et al.’s (2009) unconditional quantile regression (UQR) method at 10™,
50" and 90™ percentiles. Sampling weight will be applied for both regressions and
computation of the weights in decomposition to make our results broadly nationally-
representative. The weight in our data set is defined as a sampling weight, which is the
inverse of the probability that the observation is include, like in most of the LSMS.
Therefore, in estimating OLS, ‘pweight’ is employed. In estimating CQR, we use ‘fweight’
(after Stata command qreg2), or frequency weights, the weights which indicate the number of
duplicated observations as this is only a possible option for CQR. On the other hand, in
estimating UQR, we apply ‘aweight’, or analytical weights, the weights which denote the
proportional to the inverse of the observation’s variance (Stata command rifreg does not

allow ‘pweight’), given that UQR is primarily based on OLS.

Tables 2, 3 and 4 report the results of URQ together with standard OLS for both urban and
rural sectors for 2008, 2010 and 2012. The parameter estimates show marginal effects of

explanatory variables on household consumption expenditure.

In general, the parameter estimates show expected signs in line with earlier studies. We will
report the results below selectively. The standard errors of estimated coefficients are
generally smaller at the mean (OLS, Column 1) and at the median (Columns 3 and 7) than at
10" or 90™ quantiles, implying that there is a larger degree of uncertainty about the estimates
at the tails. This will not affect our estimates since analytical weights (‘aweight’ in Stata) are

employed in the quantile regressions.



Table 2. Unconditional quantile regressions for urban and rural sectors in 2008

(1) 2 3 4 ®) (6) ()] ®)
Urban Rural
OLS 10th Quantile 50" Quantile  90thQuantile OLS 10th Quantile  50th Quantile  90th Quantile
Ethnic Minority -0.284 -0.261 -0.435” -0.312 -0.239 -0.323 -0.258 -0.210
(Not Chinese or Kinh) (0.153) (0.445) (0.153) (0.231) (0.0506) (0.153) (0.0709) (0.0664)
Household Size -0.115"7 -0.0841 -0.1117 -0.173 -0.1177 -0.1217 -0.1197 -0.133"7
(0.0298) (0.0346) (0.0313) (0.0782) (0.00610) (0.0128) (0.00833) (0.0130)
Number of household members who are working -0.00480 -0.0158 0.00667 0.0600 0.0203 0.0246 0.0165 0.0303
(0.0313) (0.0463) (0.0439) (0.0753) (0.00825) (0.0166) (0.0119) (0.0172)
Male dummy (1 if male, O otherwise) -0.172 -0.0561 0.0552 -0.551" 0.0120 0.0760 -0.0329 0.0855
(0.114) (0.0996) (0.124) (0.252) (0.0475) (0.0739) (0.0617) (0.119)
Age 0.0108 0.0291 0.0183 0.00328 0.0352™ 0.0384™ 0.0425™ 0.0233"
(0.0201) (0.0297) (0.0214) (0.0509) (0.00461) (0.00888) (0.00613) (0.0103)
Age squared -0.0000687  -0.000226 -0.000140 -0.000112 | -0.000290"  -0.000303"  -0.000350"" -0.000194
(0.000195)  (0.000285) (0.000210) (0.000480) | (0.0000463)  (0.0000882)  (0.0000616) (0.000104)
Married (whether married) 0.0543 0.217 0.0111 -0.0251 0.0668" 0.117 0.133” -0.0228
(0.106) (0.140) (0.135) (0.229) (0.0337) (0.0531) (0.0427) (0.0791)
Primary (whether head completed primary education) -0.170 -0.150 0.0609 -0.444 -0.205™ -0.0116 -0.150° -0.513"
(0.192) (0.209) (0.220) (0.570) (0.0538) (0.0664) (0.0621) (0.175)
Secondary (whether head completed secondary education) -0.0960 0.0816 0.114 -0.515 -0.109 0.120 -0.0580 -0.439
(0.186) (0.187) (0.216) (0.553) (0.0537) (0.0647) (0.0618) (0.177)
Secondary (whether head completed high school) 0.0956 0.227 0.275 -0.0344 -0.00727 0.182" 0.0484 -0.263
(0.182) (0.180) (0.214) (0.558) (0.0551) (0.0660) (0.0639) (0.181)
Bachelor (whether head obtained bachelor degree) 0.248 0.122 0.263 0.800 0.192° 0.218" 0.183 0.106
(0.204) (0.173) (0.241) (0.609) (0.0897) (0.0769) (0.109) (0.318)
Health insurance (whether head covered by the insurance) -0.107 0.0278 -0.182° -0.294 0.0276 0.186" 0.000738 -0.0426
(0.0610) (0.0894) (0.0773) (0.153) (0.0145) (0.0281) (0.0206) (0.0320)
Self-employed (whether head self-employed in business) 0.146' 0.305" 0.135 0.122 0.1237 0.0925" 0.170" 0.0768
(0.0638) (0.0859) (0.0943) (0.169) (0.0189) (0.0291) (0.0277) (0.0426)
Self-employed (whether head self-employed in agriculture) -0.155 -0.0515 -0.126 -0.281* -0.149™ -0.0706 -0.144™ -0.251"
(0.0648) (0.0820) (0.0858) (0.151) (0.0244) (0.0360) (0.0328) (0.0631)
Log of land area (in hectare) 0.0704™ 0.0132 0.0450 0.163" 0.0652™ 0.0788™ 0.0602™ 0.0946™
(0.0200) (0.0244) (0.0233) (0.0528) (0.00702) (0.0127) (0.00956) (0.0164)
Foreign remittances (1*10%VND) 5.34 -6.56 5.96 21.2 4297 1.66" 4.47" 6.17
(6.60) (8.15) (8.97) (20.3) (0.844) (0.601) (1.16) (2.77)




Domestic remittances (1*10°*VND)

137"

7148~

13.77

295" 10.8" 2.93 7.86" 25.27

(3.27) (2.71) (3.87) (9.97) -0.149™ (1.29) (2.97) (6.65)

Constant 9.305" 7.983" 8.891" 10.67™ 8.037" 6.665 " 7.840™ 9.269™

(0.540) (0.857) (0.626) (1.384) (0.139) (0.271) (0.185) (0.339)
Regional Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Industry Dummy (occupation by industries) Yes Yes Yes Yes Yes Yes Yes Yes
Interactions (Industry Dummies x Ethnic Minority or Male Dummy) Yes Yes Yes Yes Yes Yes Yes Yes
N 448 448 448 448 4069 4069 4069 4069
R? 0.387 0.197 0.272 0.264 0.379 0.184 0.241 0.161
adj. R? 0.334 0.127 0.208 0.200 0.373 0.176 0.234 0.154

se in parentheses

“p<0.05 "p<0.01,” p<0.001. Bold figures show statistically significant cases.



Table 3. Unconditional quantile regressions for urban and rural sectors in 2010

(1) 2 3 4) (5) (6) ] (8
Urban Rural
oLS 10th Quantile  50th Quantile  90th Quantile oLS 10th Quantile  50th Quantile  90th Quantile
Ethnic Minority -0.0778 -0.232 0.0146 -0.0802 -0.258 -0.445 -0.256 -0.119
(Not Chinese or Kinh) (0.134) (0.303) (0.161) (0.270) (0.0406) (0.112) (0.0501) (0.0777)
Household Size -0.136" -0.164" -0.115" -0.1737 -0.110™ -0.1377 -0.110™ -0.0856"
(0.0215) (0.0404) (0.0247) (0.0475) (0.00654) (0.0132) (0.00847) (0.0130)
Number of household members who are working 0.0772" 0.100° 0.0640 0.143 0.0316™ 0.0624™ 0.0318" 0.0194
(0.0275) (0.0480) (0.0350) (0.0599) (0.00867) (0.0177) (0.0117) (0.0170)
Male dummy (1 if male, O otherwise) 0.123 0.0841 0.0323 0.302 -0.0678 -0.00742 -0.0715 -0.191
(0.0782) (0.136) (0.0920) (0.226) (0.0459) (0.0571) (0.0516) (0.107)
Age 0.0159 0.00636 0.0123 0.00145 0.0344™ 0.0354™ 0.0334™ 0.0276™
(0.0117) (0.0168) (0.0143) (0.0259) (0.00423) (0.00839) (0.00506) (0.00804)
Age squared -0.000114  0.0000212 -0.0000861 0.0000472 | -0.000299™  -0.000313"  -0.000282"" -0.000249”
(0.000112)  (0.000160) (0.000140) (0.000253) | (0.0000433)  (0.0000845)  (0.0000515)  (0.0000815)
Married (whether married) -0.0144 0.423" -0.00862 -0.181 0.154™ 0.160" 0.132" 0.134
(0.0953) (0.143) (0.0886) (0.224) (0.0374) (0.0520) (0.0409) (0.0763)
Primary (whether head completed primary education) 0.0105 0.0576 0.0594 -0.0339 0.105" 0.201™ 0.117" 0.0256
(0.0613) (0.124) (0.0772) (0.114) (0.0203) (0.0435) (0.0252) (0.0371)
Secondary (whether head completed secondary education) 0.175 0.286 0.197 0.150 0.186" 0.268™ 0.2157 0.105"
(0.0684) (0.125) (0.0807) (0.136) (0.0209) (0.0435) (0.0269) (0.0423)
Secondary (whether head completed high school) 0.3917 0.220 0.493"™ 0.576" 0.304™ 0.352" 0.328" 0.207"
(0.0848) (0.138) (0.0866) (0.199) (0.0280) (0.0482) (0.0346) (0.0614)
Bachelor (whether head obtained bachelor degree) 0.623" 0.189 0.620" 1.406" 0.577" 0.373" 0.578" 0.785"
(0.117) (0.125) (0.107) (0.444) (0.0691) (0.0550) (0.0637) (0.240)
Health insurance (whether head covered by the insurance) -0.0483 0.0766 -0.0742 -0.213 0.0376 0.179” 0.0431 -0.0974”
(0.0511) (0.0858) (0.0601) (0.111) (0.0163) (0.0285) (0.0211) (0.0345)
Self-employed (whether head self-employed in business) 0.0931 -0.0384 0.164" -0.0200 0.213™ 0.164™ 0.197” 0.2817
(0.0566) (0.0998) (0.0670) (0.143) (0.0222) (0.0284) (0.0274) (0.0523)
Self-employed (whether head self-employed in agriculture) -0.200” -0.185 -0.183" -0.356 -0.160™ -0.00636 -0.147" -0.315"
(0.0680) (0.100) (0.0747) (0.160) (0.0269) (0.0379) (0.0315) (0.0651)
Log of land area (in hectare) 0.0427 0.0522" 0.0502" 0.0557 0.0416™ 0.0538™ 0.04177 0.0254
(0.0166) (0.0228) (0.0172) (0.0434) (0.00872) (0.0118) (0.00820) (0.0164)
Foreign remittances (1*10°*VND) 3.95 4.69” 3.19 -0.699 482" 0.845 3.65" 10.4™
(1.60) (1.63) (3.40) (2.13) (0.912) (0.503) (1.13) (2.12)



Domestic remittances (1*10°*VND)

7.10°

7.06"

4.46 11.4 4.337 0.989' 2.66° 6.92"

(3.00) (2.76) (3.36) (7.10) (0.541) (0.449) (1.09) (1.47)
Constant 8.849" 7.748™ 8.795" 10.50" 8.019” 6.668" 8.050™ 9.599™

(0.361) (0.496) (0.391) (0.807) (0.127) (0.242) (0.141) (0.236)
Regional Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Industry Dummies (occupation by industries) Yes Yes Yes Yes Yes Yes Yes Yes
Interactions (Industry Dummies x Ethnic Minority or Male Dummy) Yes Yes Yes Yes Yes Yes Yes Yes
N 606 606 606 606 4757 4757 4757 4757
R’ 0.322 0.219 0.244 0.197 0.367 0.236 0.232 0.120
adj. R? 0.279 0.169 0.196 0.146 0.363 0.230 0.226 0.113
se in parentheses

“p<0.05 " p<0.01, " p<0.001. Bold figures show statistically significant cases.



Table 4. Unconditional quantile regressions for urban and rural sectors in 2012

(1) (2 (3) @ (5) (6) ] 8
Urban Rural
oLS 10th Quantile  50th Quantile  90th Quantile oLS 10th Quantile  50th Quantile  90th Quantile
Ethnic Minority -0.305 -0.495 -0.162 -0.173 -0.239 -0.492 -0.328 0.0493
(Not Chinese or Kinh) (0.106) (0.314) (0.129) (0.185) (0.0505) (0.129) (0.0585) (0.0944)
Household Size -0.122" -0.170” -0.0946™ -0.175™ -0.0981™ -0.0883" -0.111™ -0.0877"
(0.0182) (0.0381) (0.0233) (0.0370) (0.00663) (0.0127) (0.00909) (0.0136)
Number of household members who are working 0.0460 0.0819 0.0212 0.104" 0.0155 0.0149 0.0274" 0.00117
(0.0251) (0.0508) (0.0340) (0.0526) (0.00912) (0.0189) (0.0128) (0.0183)
Male dummy (1 if male, O otherwise) -0.0971 -0.0242 -0.0390 -0.153 0.0289 0.0714 0.0199 0.0890
(0.0728) (0.129) (0.0959) (0.167) (0.0462) (0.0755) (0.0555) (0.109)
Age 0.0399™ 0.0218 0.0462™" 0.0336 0.0497™ 0.0610™ 0.0473" 0.0427"
(0.00997) (0.0248) (0.0119) (0.0192) (0.00380) (0.00868) (0.00510) (0.00749)
Age squared -0.0003407  -0.000139 -0.000425™ -0.000292 | -0.000455"  -0.000534" -0.000435"  -0.000416"
(0.0000933)  (0.000244) (0.000114) (0.000170) | (0.0000375)  (0.0000844)  (0.0000508)  (0.0000746)
Married (whether married) 0.193 0.117 0.153 0.401" 0.113™ 0.144" 0.142" 0.00835
(0.0845) (0.157) (0.110) (0.163) (0.0326) (0.0552) (0.0413) (0.0787)
Primary (whether head completed primary education) 0.0797 0.439" 0.0000823 0.0336 0.104™ 0.183" 0.112" 0.0861°
(0.0611) (0.163) (0.0759) (0.0978) (0.0199) (0.0461) (0.0261) (0.0369)
Secondary (whether head completed secondary education) 0.225™ 0.598™ 0.168 0.165 0.1717 0.2377 0.175" 0.1427
(0.0656) (0.168) (0.0818) (0.114) (0.0211) (0.0465) (0.0282) (0.0410)
Secondary (whether head completed high school) 0.3387 0.6427 0.233” 0.242 0.260™ 0.3237 0.290" 0.196"
(0.0675) (0.165) (0.0856) (0.141) (0.0261) (0.0487) (0.0365) (0.0603)
Bachelor (whether head obtained bachelor degree) 0.679"” 0.750” 0.466 1.2477 0.707” 0.4117 0.533" 1.2577
(0.122) (0.165) (0.0995) (0.374) (0.0831) (0.0630) (0.0822) (0.249)
Health insurance (whether head covered by the insurance) 0.0618 0.173 -0.0344 0.175 0.0375 0.205™ 0.00357 -0.0230
(0.0459) (0.0955) (0.0594) (0.0959) (0.0162) (0.0286) (0.0224) (0.0355)
Self-employed (whether head self-employed in business) 0.174" 0.177 0.189" 0.251 0.1917 0.0544 0.236" 0.276™
(0.0532) (0.109) (0.0726) (0.121) (0.0220) (0.0329) (0.0302) (0.0559)
Self-employed (whether head self-employed in agriculture) -0.119 0.0946 -0.1947 -0.238 -0.1137 -0.0473 -0.1117 -0.226™
(0.0612) (0.133) (0.0723) (0.119) (0.0248) (0.0349) (0.0344) (0.0635)
Log of land area (in hectare) 0.000839 -0.00460 -0.00673 0.0000155 0.0567" 0.0615™ 0.0667" 0.0350"
(0.0147) (0.0254) (0.0194) (0.0324) (0.00671) (0.0127) (0.00869) (0.0155)




Foreign remittances (1*10°*VND)

2.32

1.42

2.63 8.13 3.337 1.28 343" 3.97

(1.67) (2.19) (2.88) (6.28) (0.799) (0.715) (1.01) (2.25)
Domestic remittances (1*10%*VND) 7.477 2.41 8.80" 13.8' 4.00" 3.08™ 464" 6.69"

(2.23) (3.20) (2.31) (6.06) (1.23) (0.918) (1.23) (2.64)
Constant 8.295" 7.249” 8.480" 9.084™ 7.538" 6.040" 7.6317 8.718™

(0.311) (0.710) (0.346) (0.668) (0.109) (0.261) (0.146) (0.207)
Regional Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Industry Dummies (occupation by industries) Yes Yes Yes Yes Yes Yes Yes Yes
Interactions (Industry Dummies x Ethnic Minority or Male Dummy) Yes Yes Yes Yes Yes Yes Yes Yes
N 634 634 634 634 4717 4717 4717 4717
R? 0.357 0.232 0.237 0.170 0.377 0.247 0.245 0.106
adj. R? 0.318 0.185 0.191 0.120 0.372 0.242 0.239 0.099
se in parentheses

“p<0.05 " p<0.01, " p<0.001. Bold figures show statistically significant cases.



In terms of demographic characteristics, the estimated coefficients for the household head
belonging to an ethnic minority group are negative and statistically highly significant. This
shows that ethnic minority groups have generally significantly lower consumption
expenditure than majority groups, notably in rural areas for all the three rounds - across the
entire distribution, except at the end tail in 2008 and at the top tail in 2012. In urban areas, the
majority-minority gap is observed only at the middle of distributions in 2008 (at the median)
and in 2012 (at the mean). The results are consistent with Imai et al.’s (2011a) finding that
ethnic minority households in Vietnam are commonly poorer and have lower living standards
than the majority. Glewwe et al. (2002) also showed that the ethnic minority group found it
hard to escape from poverty and continue to fall behind the majority. As the size of a
household gets larger, per capita expenditure tends to decrease across different quantiles,
possibly due to the decreased relative share of food expenditure for the larger household
(Deaton, 1997). A household with a married household head, or an older head, spends more
only in rural areas. Marginal effects of age are higher at the 10™ quantile than at the top end
of the distribution in rural areas, implying that the average returns to experience are greater
for poorer households.

Having health insurance does not influence consumption expenditure of urban residents
significantly, apart from rural households at the lowest quantile of the distribution. It is
conjectured that the access to health insurance or free treatment will reduce the burden of
health expenditure of poor and spend more on improving the living standard. In fact,
according to GSO's calculation, the high proportion of health care visits are found among the
poorest. Given the impacts of insurance and remittances on household welfare, there may
arise the problems of endogeneity due to the causal effects (in essence, households with
higher income are often more able to buy the health insurance as well as more mobility to

migrate to other places such that they can obtain the remittances). In the previous literature in



Vietnam, both these covariates were not considered to have potential endogeneity problem
(Nguyen et al., 2009). In Mitra et al.’s (2015) study about the impact of health shocks in
Vietnam, it has tried a number possible instruments and concluded that the results between
before and after using IV were similar, which showed no evidence of endogeneity of health
insurance in the welfare model. Likewise, Pham (2008) found that the current international
remittance situation in Vietnam is unlikely related to the changes in household welfare.*

In Vietnam, remittances play an important role in improving household welfare as it not
only serves as a risk-coping device but also an income source for investment in agriculture or
in non-agricultural business (for example, Niimi and Reilly, 2011). Both domestic and
international remittances significantly increase the household expenditure of rural households
over the years, with the effect larger and more significant as they become more affluent. In
urban areas, domestic remittances are significant across all the quantiles and foreign
remittances are not significant in 2008. In 2010 foreign remittances are positive and
significant for the rural poor only, while the domestic remittances are positive and significant
at the mean. In 2012 only domestic remittances are positive and significant in increasing the
expenditure of the rural households at the median and the top quantile.

On education, educational attainment is found to be positively correlated with
consumption expenditure across different points in the distribution for both rural and urban
households (except in 2008 for urban areas). The effects of educational attainment increase
with the household heads’ educational level. Interestingly, changes in the highest level of
household head’s education also have a different impact on the distribution of outcome

variable. The returns to education in compulsory and basic education is greater at the lower

! We have included health insurance and remittances as determinants of household expenditure in UQR because
the earlier poverty studies on Vietnam have pointed to the importance of these variables in changing household
welfare and vulnerability (for example, Imai et al., 2011b). As we have noted, we cannot completely deny the
possibility that both health insurance and remittances are endogenous variables if individuals with unobserved
characteristics self-select into their insurance programme. When these variables were removed, we have found
that the results of UQR and decomposition are broadly similar. URQ with an instrumental variable (1V) is not
easily implemented and this will be left for a topic for future research.



end of the distribution.? However, at higher education level, the impact of education at the top
of the expenditure distribution is much higher than lower quantile, especially in urban areas.
The results in 2010 and 2012 imply that basic education helps reduce the within-group
inequality, while higher education widens this within group gap.

On employment, over a half of household heads in our sample worked in the agricultural
sector in rural areas, and they are likely to be self-employed farmers.® Empirically, the effects
of being self-employed in the agricultural sector are negative and statistically significant.
About 21% of self-employed household heads in the sample were engaged in businesses as
well as services and their expenditure was overall higher. Our estimations are consistent with
earlier studies, which claimed that non-farm self-employment helps alleviate poverty as well
as increase the rural household expenditure in Vietnam (Hoang et al., 2014).

In terms of spatial disparity, a number of regional dummies have found to be significant
with expected signs. Urban residents in South East and Red River Delta have higher
expenditure level compared with other regions across the whole distribution. It is not
surprising since two biggest urban centres, Hanoi and Ho Chi Minh City with better prospects
in the labour market and incomes are located in these regions. The expenditure gap between
the top quantiles and lower quantiles tend to decrease throughout the years, indicating lower
within-urban inequality trend. North Central Coast still remains to have relatively low living

standards.”

% In Vietnam, primary education is compulsory and free from tuition fees. Basic education consists of 12 years
of schooling and divided into 3 levels: 5 years of primary, 4 years of lower secondary and 3 years of upper
secondary.

® The average value for dummy of agricultural self-employment is 0.57.

* The results are not shown in Tables, but will be available on request.



