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 Aspects of inequality in Vietnam

Measurement, decomposition and intertemporal change: 1993, 1998

Inequality in the distribution of consumption expenditure per equivalent adult is measured and decomposed using the primary data of two Vietnam Household Expenditure Surveys(1993, 1998). Between 1993 and 1998 inequality among some groups, Region groups and Age of household’s head groups, increased substantially due to the inequality of ‘within groups’. While, Locality groups and Farm or non farm increased inequality due to ‘between groups’ component. Apart from the asymmetry on the structure of inequality, it increased during 1993, 1998, although changes in the structure of the population had adverse effects on the inequality.

1. introduction 

 Until the mid-eighties there was limited practical interest in questions concerning inequality in Vietnam. There was a consequence of two factors. First, during the first post of the Vietnam war decade the Vietnamese economy was sluggish under the system of Central government economy. During that period the social classes that could be the main beneficiaries of a potential egalitarian, redistribution were not enough to improve their social welfare. This picture changed dramatically in the late eighties. Secondary, after the political declaration of Doi moi reform and transforming into market economy in 1986, the Vietnam economy has been seeking after new business chances both domestic and overseas market. Even if during some of these years inequality was rising, it might also be reasonably assumed that the living standards of the great majority of the population also improved. The Vietnamese economy expanded by very high growth rates (effectively, 8.3% growth rate of GDP from 1994 to 1998). Acute claims for redistribution were raised and the public debate on inequality often became a ‘burning issue’. In this kind of arguments, several assertions were made about the sources as well as the intertemporal trend of inequality in Vietnam by some of international organizations
. Regarding the sources of inequality, it is widely accepted that inequality in Vietnam emanates from differences between regions and/or urban and rural areas. Regarding on trends of inequality in Vietnam, assertions vary with definitions and concepts on “poor” (and, to some extent, because of misunderstanding between “inequality” and “poverty”). To testify these issues on inequality in Vietnam, we have to count on quantitative evidence and data by World Bank
.

 The present paper attempted to answer the following questions: ‘What are the sources of inequality in Vietnam?’ and ‘How has inequality in Vietnam changed between 1993 and 1998?’, using the primary data of two Household Expenditure Surveys1993, 1998 (hereafter, 1993 and 1998 HES, respectively) conducted under the cooperation of World Bank and General Statistic Office of Vietnam(GSO). Section 2 deals with methodological issues, while section 3 presents the results of measurement and decomposition of inequality for 1993 and 1998. Section 4 is devoted to the measurement and decomposition of the changes in inequality between these two yeas and section 5 summarizes the findings and concludes the paper.

2. Methodological problems

 Like most studies on inequality, the distribution of welfare is much concerned with inequality. However, since welfare is not directly observable, a certain variable that can serve as a reasonably good approximation to it has to be selected. Using standard arguments from microeconomic theory, it can be argued that, ceteris paribus, an individual’s welfare level is determined by his/her level of ‘life – cycle’ or ‘permanent’ income. Since current consumption is usually considered as a better approximation to life – cycle income than current income, it can be justified as a measurement of current welfare [see Sen (1976), Deaton (1980)]. This, of course, does not mean that an individual’s consumption does not fluctuate over time. It does so, and sometimes quite substantially, since needs for consumption are not evenly distributed over the life – cycle and capital markets may be far from perfect, particularly for poor households (HHs). In the latter case, poor HHs sometimes borrow money for their current consumption, in this case, current consumption is better as good an approximation to life – cycle income than current income. For this reason the present paper deals with inequality in the distribution of consumption expenditure. Apart from purchasing for food consumption, the definition of consumption expenditure includes consumption of own producing food evaluated at market prices and non food such as imputed rent for house and owner occupied accommodation.
 Several adjustments were made to the original data before proceeding to the estimation of inequality indices. Firstly, the value of consumption expenditure both in 1993 and 1998 was normalized by the price of January. Secondly, 4,612 (5,938) HHs of the 1993 (1998) were used from the data of HES. 

 Since HHs differ in size and children and adults have different needs, it was decided to use the distribution of consumption expenditure per equivalent adult (pea) for the measurement of inequality. Three models of equivalence scales for the cost of children were estimated [see Muellbauer(1980) and Suruga(1993)] and, based on the results of estimation according to their methodology, weights of 1.000, 0.335 and 0.206 were assigned to each adult, child aged 6 – 16 and child aged less than 6, respectively
. Then, the total consumption expenditure of each HH was derived by the total number of equivalent adults in, not the actual number of household.

 Following Anand (1983, Appendix C), the two Theil indices (T and N) and the variance of the Logarithms (L) are used as measures of inequality in this paper. They are defined as follows:

Theil index (T)


T = Σj (njmj/nm) Tj + Σj (njmj/nm) ln(mj/m)  


(1－1)


Tj = (1/nj) Σi (yi/mj) ln(yj/mj)




(1－2)

Theil index (N)


N = Σj (nj/n) Nj + Σj (nj/n) ln(m/mj)  



(2－1)


Nj = (1/nj) Σi ln(mj / yi)  





(2－2)

Variance of logarithm (L)

L = Σj (nj/n) Lj + Σj (nj/n)( lnmj*－ lnm*) 2 


       (3－1)


Lj = (1/nj) Σi (lnmj*－lnyi)2   



       (3－2)

 Where yi is the expenditure of person i (i = 1,…,n), nj is the population size of group j and m and m* are, respectively, the arithmetic and geometric mean expenditure of the population. These indices satisfy the axioms of symmetry, mean independence and population independence. Tj and Nj satisfy the transfer axiom, but Lj violates it if a transfer takes place between two population members with expenditure higher than em* (where e is the base of the natural logarithms). Nevertheless, as Creedy (1977) points out, the probability of a ‘violating transfer’ is very low for most empirical distributions. After calculating Tj, Nj and Lj consisting of nj, mj, mj* and summing up them, we can make three ‘aggregate’ inequality indices, T,N and L. Therefore, T, N and L are additively decomposable inequality indices; that is, aggregate inequality can be expressed as a weighted sum of the same index for the different groups (‘within groups’ component), if the expenditure of every person in all groups is equal to the mean expenditure of that group (‘between groups’ component). The weight of the ‘within groups’ component can be either the expenditure shares (weak decomposability) or the population shares (strict decomposability) of the respective groups. If an index is strictly additively decomposable, we can always decompose an inequality index into the ‘within groups’ and ‘between groups’ component. This is due to the fact that after the elimination of ‘between groups’ inequalities the weights used in the ‘within groups’ component of the strictly additively decomposable indices (population shares) remain unaffected, whereas those used in the weakly additively decomposable indices (expenditure shares) change[see Anand (1983) and also see Appendix 2]. The first term in each (1－1), (2－1) and (3－1) is the ‘within groups’ components of inequality and the following term is the ‘between groups’ components. Since the weights in the ‘within groups’ component of T is the group expenditure shares, njmj/nm, T is only weakly additively decomposable. The corresponding weights in N and L are the group population shares, nj/n, and hence they are strictly additively decomposable. However, N is decomposable around the geometric mean.         

3. Measurement and decomposition of inequality

 This section is devoted to the measurement of the level of inequality of particular socioeconomics groups and the decomposition of aggregate inequality. The decomposition is achieved by each on five groups. In this paper, these five groups are separated into regional (region, locality and farmer or nonfarmer of residence), demographic (age of HH head) and educational (educational level of HH head) category. The results of the measurement and decomposition of inequality are presented in table 1. Estimates of T, N, and L are reported for all the socioeconomic groups in both survey years, 1993 and 1998, along with their population shares and annual arithmetic mean expenditures. The expenditure figures are calculated with the fixed price of January 1998
. The figures below the decomposable indices are the percentage contributions of inequality by each group to aggregate inequality. The contributions of ‘within groups’ and ‘between groups’ inequalities to aggregate inequality are reported below the results for individual groups, according to the relevant first and second term in eq. (1－1), (2－1) and (3－1), respectively.

 In the top panel of table 1, aggregate inequality is decomposed according to the eight regions of residence, as the Vietnamese government often uses
. These results reveal no clear relationship between mean regional expenditure and inequality. However, the maximum range of mean regional expenditure pea is in South east and North west region, the gap is about 2.1times. More than that, this range increased during 1993 – 1998, 2.5 times. Therefore, at first sight, there is an evidence of high regional disparities. In spite of this finding, inequalities existing in ‘between regions’ accounted for only 16.0%(T), 17.3%(N) or 14.3%(L) of aggregate inequality in 1998. In other words, nearly 80% of regional disparities are explained by ‘within regions’. And also the population share among the eight regions changed from 1993 to1998. For example, the population share of South east area, where the average group expenditure is high, increased about 1.46 times in the five years. However, the share of North central and North west area, where the average group expenditure is low, decreased (around 20.2%, 10.2 %, respectively).  

 In the next panel of table 1, inequality is decomposed according to the size of locality, rural – urban. Since it is widely accepted that there are significant disparities between urban and rural areas, the population is split accordingly into these two groups. In rural – urban areas, demographic change is also observed. The rural – urban share of the residence has changed from 8:2 to 7:3 in the five years from 1993 to 1998. However, the gap of the average group expenditure in rural – urban areas has changed more rapidly, over two times. In both 1993 and 1998, inequality was higher in the urban than in the rural areas. This result is rather usual as Tsakloglou (1993) presents several (income) distributions for many countries for urban and rural areas separately and that in most cases inequality is substantially higher in urban areas. Although mean expenditure pea was significantly higher in the urban than in the rural areas both in 1993(by 97%) and in 1998(by 120%), ‘between urban – rural’ disparities accounted for 31.6%(T), 33.7(N) or 28.9%(L) of aggregate inequality in 1998 and for an even lower proportion in 1993. These estimates are not dramatically different than the corresponding estimates of regional inequality reported in Anand (1983) for Malaysia and Tsakloglou (1993) for Greece. However, combined with the results of between and within disparities, we should notice the widely accepted view that a very large part of the existing inequality in Vietnam is due to the disparities between regions or between urban and rural areas. For example, the true fact is each 1993 and 1998, it is that disparities ‘within regions’ and ‘within urban – rural’ are the main reason to aggregate inequality in Vietnam. It’s also true that disparities ‘between urban – rural’ spread much wider, remaining most disparities in ‘within urban – rural’. This finding implies that, in Vietnam, geographic disparities existing in both two dimensions, between and within component, are changing dynamically. Although, the weight of disparities in between component is relatively small.

 In the third panel of the table 1, the HHs is grouped according to the occupation (farm or nonfarm) of the HH head. The findings are similar with that of the locality, rural – urban area, because in rural areas most people are engaged with agriculture and modern industries are not developed. The farm – nonfarm share of the HHs has changed from 7.0:3.0 to 5.7: 4.3 during 1993 – 1998. However, the gap of average expenditure ‘between farm – nonfarm’ also increased a little from 1,84 to 1.95. In both 1993 and 1998, inequality was higher in the nonfarm groups than in the farm groups. Although mean expenditure pea was significantly higher in the nonfarm groups than in the farm, ‘between farm – nonfarm’ disparities accounted for 23.5%(T), 26.9(N) or 21.2%(L) of aggregate inequality in 1998 and for an even lower proportion in 1993, too.   

 In the fourth panel of the table 1 the sample is grouped according to the age of the HH head. Two relationships become apparent from the estimates of this panel. The first is that, as reported by many studies on inequality in other countries, an nearly inverse U – shaped relationship between age of HH head and total HH income or expenditure can be found [see Cowell(1984)] in Vietnam, too. Although it’ not an exact inverse U – shaped, because the concept of expenditure used there is a representative expenditure pea adult of HH (not total HH expenditure neither personal expenditure). Ceteris paribus, the expenditure of HHs headed by young persons is smaller than HHs headed by middle – aged, persons. For example, in 1993 the average expenditure of HHs headed by persons in the age group ‘less than 25’ was 2,870 thousand VN dong, while that of the HHs headed by persons in the age group ’35 – 44’ was maximum amount, 3,106 thousand VN dong. Secondary, there is an adverse difference of disparity reduction among both two groups, because of, in the moving toward market oriented economy by ‘Doi moi’, obtaining new business chances to sell own agricultural products, especially for farmer in rural area. The inequality of the young age group ‘less than 25’ dropped dramatically by －54.8%(T), －49.6%(N) and －46.0%(L).
 With sharp contrast, the inequality of rich age group ’35 – 44’ increased by 11.8%(T), 18.8%(N) and 24.2%(L) in the five years. After all, ‘between group’ disparities of aged group dropped by －3.0%(T), －2.8%(N) and －7.6%(L), respectively. 

 The last panel of table 1 provides the result of measurement and decomposition of inequality when the population is grouped into five groups according to educational levels of the HH head in 1998. The inequality indices in 1993 are not written on table 1, because the data on the educational level of the household head is not available from HES in 1993. Taking into account that the educational level of HH head is closely associated with the educational level of the rest of the HH members in a country that is developing like Vietnam. These results provide a rather clear picture of the link between education and inequality. Many reports stressing the role of education in the personal distribution of income can be found and almost all of them refer to labor incomes and are related to the human capital theory. Broadly speaking, this theory suggests that different level of consumption expenditure can arise because education is related some other characteristics of the individual (for example, ability). Three interesting relationships emerge from the information of this panel. Firstly, a strong positive relationship exists between the educational level of HH head and the expenditure pea. Secondly, there are substantial differences in the expenditure levels between groups. For example, in 1998 the gap between the mean expenditure of the highest (‘University graduates’) and the lowest (‘Primary education not completed or no education’) expenditure groups was almost triple. Thirdly, even though these big differences in the mean expenditure among groups exists, the ‘between groups’ component of inequality to aggregate inequality is relatively small, by 17.8%(T), 17.7% (N) and 15.6%( L). 

 The one of answers to explain these facts is got, noticing on the ratio of the educational groups as Primary education not completed or no education(36.9%), Primary education completed(21.8%), Lower secondary education completed(20.6%), Upper secondary education completed(17.4%) and University/Graduated school completed(3.4%), respectively. This figure tells that there are two thresholds on enrollment, which are Primary education not completed or no education – Primary education completed and Upper secondary education －University/Graduated school completed. To make clear much more on this point, I did principal (PC) analysis to figure out the relations among expenditure, age of HHs head, locality and education level of HHs head on an average level. From the output of PC analysis, principal points are plotted in figure 1.

＜Figure 1  Household’s consumption expenditure by each five education level：1998＞

 From fig.1, I commented four findings as follow.

1) In rural area, 80.4% of no completed primary education and 75.1% of completed lower secondary education HHs head are living. And households where HHs head did not completed primary education are poor and, contrarily, households where HHs head completed lower secondary and more education is rich. 

2) In rural area, age gap of HHs head is bigger than the gap of expenditure among households.  

3) In urban area, 48.0% of completed upper secondary education and 78.1% of completed university education HHs head are living. And households where HHs head completed university are much richer than other households.

4) In urban area, contrary with the case of rural area, the gap of expenditure among HHs is bigger than the age gap of HHs head.

 As a consequence of the free mobility through the market economy, the higher income (consumption) of HHs by better-educated persons and the lower income(consumption) of HHs by low education in 1998. The fact that under market economy is prevailing over Vietnam, educational opportunities to primary school and university have crucial influences on distribution of consumption expenditure, which are discussed briefly in the concluding section.

4. Intertemporal changes in inequality

The proportional changes in the estimates of T, N and L between 1993 and 1998 both for the whole country and for particular population groups are also written in table 1. Three observations can be made. The first is that when the population is grouped according to any of the categories used in section 3, all the indices show that inequality declined at five ‘within groups’. Prominent reductions were recorded among members of HHs in South central coast, Central highlands and Mecong Delta, HHs in Rural and HHs with heads aged either ‘Less than 25’. The contributions of these reductions to aggregate inequality are rather too small and within groups contribution to inequalities increased over 50%. However, there is only one important exception to this pattern. The contribution increased by ‘within rural – urban’ in locality group is very little, by 8.4%(T), －3.7%(N) and 4.1%(L). This finding is in the line with the caution that more deepening of inequality of ‘within groups’ and new expanding of inequality of ‘between group’ in rural – urban areas will cause serious problems for the future development of Vietnam
. A second feature of the results of table 1 is that, inequality increased substantially in Vietnam between 1993 and 1998. All the indices used in our analysis point to this direction. T, N and L, increased by15.0% 15.2% and13.6%, respectively. Further results, not shown here, suggest this point, for instance, the values of the Gini index, G, increased from 0.3368 to 0.3574.  Third, between 1993 and 1998 there were several changes in the structure of the population in Vietnam as shown in table 1. It is interesting to examine to what extent the observed changes in aggregate inequality can be attributed to the population changes. Actually, among the five groups where inequalities declined above, three of their population share also decreased, which are HHs in Mecong delta, HHs in Rural and HHs with heads aged either ‘Less than 25’
.This can be done in the following way. Defining vj = nj/n, kj = ,j/m, kj* =mj*/m*, (1－1), (2－1) and (3－1) can be written as

Theil index (T)


⊿T = Σj νjkj⊿Tj + Σj kj(Tj + lnkj )⊿νj － Σj νj(Tj + lnkj + 1)(Σj kj⊿νj)

　　　+ Σj νjkj(Tj + lnkj +1) (⊿lnmj －Σj νjkj⊿lnmj )  
        
(1－3)

Theil index (N)


⊿N = Σj νj⊿Nj + Σj Nj ⊿νj +Σj (kj － lnkj )⊿νj 

     + Σj νj(kj － 1 )⊿lnmj     



(2－3)

Variance of logarithm (L)


⊿L = Σj νj⊿Lj + Σj Lj ⊿νj +Σj (lnkj*)2⊿νj 

             +Σj 2νjlnkj* ⊿lnmj*  

  


(3－3)

Where ⊿ represents the change in the variable form period t(1993) to period t+1(1998). Eq.(2－3) and (3－3) decompose the change in inequality into four terms that can be interpreted as, the effect of intertemporal changes in ‘within groups’ inequality (Σj νj⊿Nj,Σj νj⊿Lj ), the effect of changes in population shares on the ‘within groups’ component of inequality (Σj Nj ⊿νj,Σj Lj ⊿νj ), the effect of changes in population shares on the relative mean expenditures of the population groups (Σj (kj － lnkj )⊿νj,Σj (lnkj*)2⊿νj ), and the effect of changes in the relative mean expenditures of the population groups (Σj νj(kj － 1 )⊿lnmj,Σj 2νjlnkj* ⊿lnmj* ). Obviously, the overall effect of demographic changes is given by the sum of the second and the third term. The decomposition of ⊿T cannot be interpreted in a similar way because the effect of changes in population shares on the ‘within groups’ component cannot be distinguished from the changes in population shares on the relative mean expenditures. This is a consequence of the fact that (unlike N and L) T is weakly additively decomposable [see Anand (1983)]. As a result, changes in the population shares affecting the relative mean expenditures (and, therefore, the ‘between groups’ component of inequality) have an impact on the ‘within groups’ component and vice versa.

 The results of the decomposition of the change in aggregate inequality according to (1－3), (2－3) and (3－3) , following Mookhjee and Shorrocks (1982), are presented in table 3. The original values of some components are very small and, for expositional purposes, the figures were multiplied by 1,000. The second line of each row reports the percentage contribution of each component to the observed decline in aggregate inequality. If a particular component contributes an increase in inequality its sign is positive and the sign of its percentage contribution to inequality reduction is, of course, negative.

 Three comments can be made regarding the results of table 3. First, there are crucial differences between before and after getting rig of the population changes from 1993 to 1998. For instance, in locality groups, rural – urban level, if there were no changes of population share during the five years, ceteris paribus, disparity of each ‘within group’, rural – urban, decreased by －9.5(T), －9.3%(N) and 13.8%(L). Secondary, in regional groups if there were no changes of population share during the five years, ceteris paribus, the effect of changes in the relative mean expenditure is －8.5(T), －10.0%(N) and 11.7%(L), respectively. This means that the gap of average consumption expenditure would not have been such large and the disparity of between groups would have decreased with no population changes. Thirdly, in age of HHs head groups it seems no clear influences that the changes of population share gave.            

 These findings add new dimension and make more clear on structural changes of inequality occurred from 1993 to 1998. We can separate the four groups, region, locality, farm－ nonfarm and age of HHs head groups, into two categories. The first is region and age of HHs head groups where disparities decreased in ‘between groups’ and increased in ‘within groups’. Oppositely, the second is locality－farm and non farm groups where disparity decreased in ‘within groups’ and increased in ‘between groups’. These diversities on inequality, I think, should be much considered, when economists and politicians study on any programs in order to reduce disparities Vietnam. If not, adverse and unexpected effects would come up in front of us

5. Conclusions

 This paper has examined inequality in the distribution of consumption expenditure in Vietnam for the two years 1993 and 1998. Several conclusions can be drawn from its results. The clear conclusion of the decomposition analysis is that aggregate inequality increased between 1993 and 1998. And the variations ‘within groups’ dominated most parts of aggregate inequality than various ‘between groups’. However, there are also diversities and characters by each group. In two groups, region and age of HHs head, disparities increased much faster in ‘within groups’ than in ‘between groups’. In other two groups, locality and farm and nonfarm, contrarily, disparity increased much faster in ‘between groups’ than in ‘within groups’. These findings cause a kind of complexity, when thinking about policy on inequality reduction in Vietnam. Because, for example, it seems hard to reduce ‘within groups’ inequality among region groups and, at the same time, reduce ‘between groups’ inequality among locality, rural – urban. I think that it’s important to prioritize and decide which groups’ inequality should be reduced at first. In other words, without these targeting on inequality reduction, any programs seem to be unrealistic. I would like to illustrate one of solutions of these problems later.   

 For the sustainable economic development and stability, as noted briefly in section 3, the framework of the human capital theory and the role of education gives some interesting thinking on inequality and poverty problems. The poverty line, defined by World Bank, is 2,100 calorie of food equally 107,000 VN dond (about 8US dollars) per month at the price in 1998. In table4, the household ratio under the poverty line by each education level in 1998 is reported.  

＜Table 4  Ratio of households under the poverty line：1998＞

 From Table 4, using odds ratio from statistical methods, ceteris paribus, the effects on poverty reduction by making the educational level up are calculated. In figure 2, outcomes are reported.

＜Figure 2  Effects on poverty reduction by improving education level＞

 In figure 2, it is shown that providing primary educational opportunity both to urban and rural areas will contribute much to the poverty reduction, from 10.2% to 5.7% and from 34.8% to 13.9%, respectively. The effect on rural areas is much bigger than in urban area, more than quadruple. As we saw in section 4, in locality groups, ‘between rural – urban areas’ inequality is getting bigger. Then it seems that providing primary education on nation – wide, especially on rural areas, seems to be preferable for political tool on both poverty and inequality reductions. We also notice that it makes no dilemma and consistent with the decreasing of ‘within groups’ inequalities of region groups, because ‘nation wide’ policies make no differences to ‘between and within groups’. However, in order to obtain and analyze more qualified effects by education improvement, further researches are needed from not only economics theory also robust econometrics analysis.     
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Figures and Tables in paper 

Table 1　inequality indices of Vietnam：1993－1998年

(1000 VNdong unit, annual)

[image: image12.png]1 Red river delta A NoT HALPHONG  HA TAY HAIDUONG  HUNGYEN  HA NAM NAM DINH
THALBINH  NINH BINH

2 Northeast A GIANG CAOBANG  LAO AL BAC OAN LANGSON  TUYENQUANG YEN BAI
ITHALNGUYEN  PHU THO VINHPHUG — BACGIANG  BAC NINH QUANG NINH

3 Narthwest LAl GHAL SON LA HOA BINH

4 North central coast ITHANH HOA  NGHE AN HA TINH QUANGBINH  QUANG TRI  THUA THIEN HUE

5 South central caast DA NANG QUANGNAM  QUANG NGAL BINHDINH  PHU YEN KHENH HOA

6 Cental highlands KONTUM Gl LAT DAC LAG

7 Southeast TRHO CHIMINH LAMDONG  NINHTHUAN  BINH PHUOG  TAY NINH BINHDUONG  DONG NAI
BINH THUAN  BA RIA VUG TAU

8 Mekon delta LONG AN DONG THAP AN GIANG TENGIANG  VINHLONG  BENTRE KIEN GIANG
lCAN THO TRA VINH SOC TRANG  BAG LIEL CA MAL




a  The price of expenditure in 1993 and 1998 is adjusted by the same price of January 1998.

Below the each inequality index, the ratio of the group among total is calculated. And also the change of inequality index between 1993 and 1998 is also written by each three index.
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Table 2　Decomposition on the changes of inequality in Vietnam ：1993－1998
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Source : Table 1 and multiplied by 1,000. 

Table 3  Increase ratio of Inequality index in Vietnam：1993－1998

[image: image15.png]40%

)

0%

26%

20%

15%

10%

5%

0%

Nation —=— Rural Urban

Primary edu. No completed or no Primary edu. Gompleted Lower secondary edu. Gompleted Upper secondary edu. Completed  University/Graduated School Gompleted
education

Education level




Source : Table 1 and 2 

Table4　Ratio of households under the poverty line：1998

	Education level
	Nation wide
	Rural
	Urban

	Primary edu. No completed or no education
	27.70%
	34.77%
	10.19%

	Primary edu. Completed
	14.25%
	17.58%
	5.98%

	Lower secondary edu. Completed
	13.19%
	16.45%
	5.10%

	Upper secondary edu. Completed
	7.38%
	8.39%
	4.86%

	University/Graduated School Completed
	0.42%
	0.47%
	0.29%


Source : Vietnam Living Standard Survey 1998 

Figure 1   Household’s consumption expenditure by each five education level：1998年
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Data used for principle analysis above. 

	Education level 
	Average expenditure
	Average age
	Urbanization

rate

	Primary edu. No completed or
 no education
	3161.98
	54.16
	0.196

	Primary edu. Completed
	3689.83
	46.16
	0.250

	Lower secondary edu. Completed
	3781.99
	41.58
	0.248

	Upper secondary edu. Completed
	5321.83
	44.71
	0.480

	University/Graduated School Completed
	9192.68
	48.78
	0.781


Note : average age is the age of Household head and the price is current price in 1998.

    Urbanization rate i = number of households in urban/ number of households in rural. 

Output of the principle analysis

	Eigen value
	1.991
	1.000
	0.009

	Contribution
	66.351
	33.338
	0.311

	Cumulated contribution
	66.351
	99.689
	100

	Eigen vector
	 
	 
	 

	Average expenditure
	0.707
	0.003
	-0.707

	Average age
	0.017
	1.000
	0.021

	Urbanization rate
	0.707
	-0.027
	0.707


Figure 2　Effects on poverty reduction by improving education level
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Plotted alues in figure 5 are below 

	Education level
	Nation
	Rural
	Urban

	Primary edu. No completed or no education
	27.70%
	34.8%
	10.2%

	Primary edu. Completed
	12.01%
	13.9%
	5.7%

	Lower secondary edu. Completed
	10.98%
	12.8%
	4.8%

	Upper secondary edu. Completed
	5.76%
	6.0%
	4.6%

	University/Graduated School Completed
	0.31%
	0.3%
	0.3%


Source : Table 4 
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Appendix 1

List of provinces in region groups 

Source : Vietnam Living Standard Survey 1998 

Appendix 2

　Some supplements and expansion of eq.(1－3), (2－3) and (3－3)　are given below, I also referred to Anand, S. (1983), 237－232and Tsakloglou, P.(1993). 

　Here, i denotes a household belonging to a group j. Then, Theil index (T) of eq.(1－2) is written 

   T = ΣjΣi (yji/Y) ln
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        Y = ΣjΣi yji  = Σj Yj 



n = ΣjΣi nji  = Σj nj
logarithm of RHS is written as 

　T = Σj Yj/YΣi yji/Yj 
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   (∵Σi yji/Yj = 1 for each j)

    = Σj Yj/Y 
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[image: image5.wmf]n

n

Y

y

j

j

/

/

  

    = TW + TB 

This is correspondent to eq.(1－1), now replacingνj = nj/n, kj = mj/m and taking the first difference of the equation above. 

　⊿T = Σj νjkj⊿Tj + Σj kj(Tj + lnkj )⊿νj +Σjνj(Tj + lnkj + 1)⊿kj 







(∵ njmj/nm =νjkj, yj/Y = njmj/nm)

Expanding the last term in RHS as 

Σjνj(Tj + lnkj + 1)⊿kj = Σjνj(Tj + lnkj + 1)kj⊿ln(mj/m) 

                     = Σj qj⊿lnmj－ Σj qj⊿ln(Σj mjνj)  
(∵Σj mjνj = m)





    rewrite, here,  qj =νjkj(Tj + lnkj + 1) 

                     = Σj qj⊿lnmj－ Σj qj [Σj (mj /m)⊿νj +Σj (νj /m)⊿mj ]

 (∵m＝Σj mjνj ) 

                     = Σj qj⊿lnmj－ Σj qj (Σj (kj⊿νj) － Σj qj (Σjνj kj⊿lnmj)  









(∵kj = mj /m, )

Now, eq.(1－3) is gotten

　　⊿T = Σj νjkj⊿Tj + Σj kj(Tj + lnkj )⊿νj +Σj qj⊿lnmj－ Σj qj (Σj (kj⊿νj)

          － Σj qj(Σjνj kj⊿lnmj)　

        =Σj νjkj⊿Tj + Σj kj(Tj + lnkj )⊿νj －Σjνjkj(Tj + lnkj + 1) 

          + Σjνjkj(Tj + lnkj + 1)(⊿lnmj－ Σjνj kj⊿lnmj )  

Theil index (N), as the same way, is written as

  N = Σj Σi(nji/n) ln
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    = Σj nj/n [Nj] +Σj nj/n ln
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    = NW + NB 

it’s correspondent to eq.(2－1), now replacingνj = nj/n, kj = mj/m and taking the first difference of the equation above.

　⊿N = Σj νj⊿Nj + Σj Nj⊿νj － Σj lnkj⊿νj －Σjνj⊿lnkj  







(∵ yj/Y = njmj/nm)

Expanding the last term in RHS as 

　－Σjνj⊿lnkj = Σjνj⊿ln(m/mj)  

               = Σjνj⊿ln(Σj mjνj)－Σjνj⊿lnmj                   (∵Σj mjνj = m)

               =Σjνj 
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                －Σjνj⊿lnmj 

               = ΣjνjΣj (mj/m)⊿νj +ΣjΣj(νj/m)mj⊿lnmj －Σjνj⊿lnmj     

                                                               (∵m = Σj mjνj )

               = ΣjνjΣj kj⊿νj +ΣjΣjνjkj⊿lnmj －Σjνj⊿lnmj      

               = Σj kj⊿νj +Σjkj⊿lnmj －Σjνj⊿lnmj             (∵Σjνj = 1)

Now, eq.(2－3) is gotten

　⊿N = Σj νj⊿Nj + Σj Nj⊿νj － Σj lnkj⊿νj +Σj kj⊿νj +Σjkj⊿lnmj －Σjνj⊿lnmj
      =Σj νj⊿Nj + Σj Nj⊿νj + Σj (kj－lnkj)⊿νj +Σj νj (kj－ 1)⊿lnmj  

　Last, we can expand also on Variance of logarithm (L), likewise. First, definition on the distribution of a household i’s expenditure(income) among a group j is given as xji = lnyj　(the same for all i). we assume that every member of a group j has the same distribution above. Then L is calculated as a total variance of xji as

　　V = (1/n)ΣjΣi nji (ln(m*)－ln(yji))2    

      = (1/n)ΣjΣi nji (xji－x..))2     




       x.. = (1/n)ΣjΣi nji xji 

                                xj. = Σi nji xji/Σi nji   

      = (1/n)ΣjΣi nji [(xji－xj.)+(xi.－x..)]2             

      = (1/n)ΣjΣi [nji (xji－xj.)2 + nji (xj.－x..)2 + 2 nji (xji－xj.) (xj.－x..)]2             

      = Σj(nj/n) [Σi nji /nj(xji－xj.)2] +Σj(nj/n) (xj.－x..)2 





   (∵  xj. = Σi nji xji/Σi njiより、Σinji (xji－xj.) = 0 ) 

      = Σj(nj/n) [Vj]+Σj(nj/n) (xj.－x..)2  

      = VW + VB 

Note the next relation on xj. and x.. 

xj. = Σi nji xji/Σi nji = Σi nji lnyj/Σi nji = lnmj*     

      
x.. = (1/n)ΣjΣi nji xji = (1/n)ΣjΣi nji lnyj = lnm*   

　V =Σj (nj/n) Lj + Σj (nj/n)( lnmj*－lnm* ) 2
It’s correspondent to eq.(3－1), now replacingνj = nj/n, kj* = mj*/m* and taking the first difference of the equation above. 

　⊿V =Σj νj⊿Lj + Σj Lj ⊿νj +Σj (lnkj*)2⊿νj +Σj 2νjlnkj* ⊿lnkj*

Note the next equation and expanding the last term in RHS. 

　Σjνjlnkj* = Σjνj(lnmj* － lnm*) = Σjνjlnmj* － lnm* Σjνj = lnmj* － lnm* = 0 

  Σj 2νjlnkj* ⊿lnkj* = Σj 2νjlnkj* ⊿(lnmj* － lnm*) 

                     = Σj 2νjlnkj*⊿lnmj* －Σj 2νjlnkj* lnm*  

                     =Σj 2νjlnkj*⊿lnmj*

Now, eq.(2－3) is gotten

  ⊿L = Σj νj⊿Lj + Σj Lj ⊿νj +Σj (lnkj*)2⊿νj +Σj 2νjlnkj* ⊿lnmj*  
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� Poverty profile in Vietnam was studied by the team of World Bank, see Dollar, D. , P. Glewwe, J. Litvack (1998).  


� Data used in this paper, Household Expenditure Surveys, is available in the data set of Vietnam Living Standards Survey 1993, 1998 offered by WB. For some useful analyzing methods, see Deaton, A. (1997).


� Expenditure on non-food (including expenditure on health; education; value of house use; electricity, water; garbage disposal and others) 


� The estimated outputs are not presented in this paper, they are available from author.


� Exchange ratio of VN dong in 1998 is 13,288 dong/dollar.


� See Appendix 1 for the consisting provinces of each region. 


� Out of the total HHs headed by the age group ‘less than 25’, 76.0% live in rural area and the ratio of finished primary, low secondary education is 34.7% and 24.5%, respectively.  


� See, for example, consistent with the study of Fritzen(2002) on this kind of argument.


� Except for South central coast, Central highlands in regions, where their population share increased from 9% to 10% and from 2.0 to 4.6%.


� See Appendix A－2 for more detail and expansion on eq.(1－3), (2－3), (3－3)  


� These author’s papers in Japanese are available at next URL � HYPERLINK http://homepage1.nifty.com/cuckoo/syosai.htm ��http://homepage1.nifty.com/cuckoo/syosai.htm�
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