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ABSTRACT

This paper offers an explanation of the quantitative changes in education spending by the framework of demand analysis, including the changes in the ratio of educational funding to GDP in the period 1991-2002. Income effect is estimated mainly by using cross-provincial data, while time series data are used to estimate the price effect. Changes in government and non-government spending through time can be satisfactorily explained by the income and price effects. Demand for education services in the three levels of primary school, secondary school and higher education and aggregate demand for all education services are investigated. Relation between income inequality and inequality in education opportunities is briefly discussed. Ten important findings are stated.
1. Introduction
Since 1978 China’s economy has been transformed step by step from a planned economy to a market economy, as documented in the literature (see Chow, 2002). One aspect of this transformation is the rapid increase in total education spending and in non-government spending. Figure 1 shows that the ratio of educational funds to GDP was 3.38 percent in 1991, remained approximately constant until it was 3.46 percent in 1997 and increased steadily to 5.21 percent in 2002. What can explain this increase since 1997? In the mean time, non-government funding for education (defined broadly as total education funding minus the “budgetary” portion of “government appropriation”) as a fraction of total education funding increased from 37.2 percent in 1991 to 43.2 in 2002, but decreased gradually since 1998. Was this trend accountable by economic factors? A main purpose of this paper is to use income and price as the two important variables in demand analysis to answer the above and related questions on education spending in China.

Figure 1 The Ratios of educational funds to GDP

and non-government funding to total education funds
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In section 2, we describe the extent to which private funding of education has increased and exists today. Section 3 provides a theoretical framework of demand analysis that will be used to explain expenditures on education. Statistical problems for estimating the demand functions, including the simultaneity bias problem, are addressed in this section. Section 4 presents the estimation results for three levels of education and section 5 presents the empirical results on aggregate demand for all three levels combined. In section 6, we comment briefly on the relation of income inequality and inequality in education opportunities in China. Section 7 concludes.

2. Private funding for education and the role of government
In 1978, educational services at all levels of schooling were provided by the government. Since economic reform started, non-government schools have sprung up rapidly at all levels (see Chow (2002, pp. 355-6)). Non-government or “people-operated” schools consist of two kinds, those established and operated by non-government institutions (“social organizations”) and the public schools turned over or leased to private operations. Both types of schools are “run by social forces in China.” The development of a free market of education accelerated with Deng Xiaoping’s southern expedition in 1992 in which the paramount leader declared a policy of further opening of the Chinese economy to the outside world and urged the Chinese people to adopt market institutions to promote economic growth. This policy further encouraged the establishment of non-government financed educational institutions. “Private funding” in China includes funds raised or spent by three types of schools: (i) private or non-government schools; (ii) public schools which are leased for private operation, or parts of which are operated and financed independently, or financially independent colleges or schools that are set up by public universities or their affiliated units, and (iii) tuition and fees charged by public schools.

In China Statistical Yearbook, total education funds (TEF) include education funds from both central and local governments. They are divided into five categories (1) “government appropriation for education” (a part of which is (1a) “budgetary”), (2) “funds of social organizations and citizens for running schools,” (3) “donations and fund-raising for running schools,” (4) “tuition and miscellaneous fees” and (5) “other educational funds.”  Government appropriation is divided into budgetary funds and non-budgetary funds. Budgetary funds include funds from both the education sector and other sectors. Non-budgetary funds have the following major components, (1) taxes for education levied by local governments, (2) educational funds from enterprises, (3) funds from school-supported industries, from self-supporting activities (“qin gong jian xue”), and from social services; and (4) other funds that belong to government appropriation. While private funding can be defined as TEF minus government appropriation, we choose to define it as TEF minus the budgetary portion of the funding (TMB), since the former includes funds outside the government budget that are not restricted by government revenue, which is the income variable used in our demand analysis.

The same definition of private funding seems to be used in the 1999 UNESCO report, Table 13, p. 185, stating that private sources provided 44.7 percent of total “expenditure on education” in China. If private funding is defined as TEF minus government appropriation, China Statistical Yearbook 2003 Table 20-35, p. 747, gives, for 1999, (3349.04-2287.18)/3349.04 or only 31.71 percent, Note that the UNESCO report includes as non-government funding “sources of funds for educational institutions after transfer from public sources” in its private sources. “Government appropriation” in China Statistical Yearbook may well include such transfers. If we define non-government funding as TEF minus the “budgetary” portion of the funding (TMB), the ratio of non-government to total funding for education in 1999 would be (3349.04-1815.76)/3349.04 or 45.8 percent, which is close to the UNESCO figure of 44.7 percent. By this definition, the size of private spending is substantial. Furthermore, its share in TEF was increased from 37.2 in 1991 to 43.2 in 2002. Note that the official data on private funding of education as reported by the Department of Planning and Development of the Ministry of Education to the State Statistics Bureau do not include substantial contributions from Chinese and other people outside China Mainland
Increase in the reported private funding has come from the following sources. It is the policy of the central government to assign the responsibility of providing the compulsory primary school and three years of middle school education to the local governments since it has not been able to finance it. Local governments in turn resort to collecting tuition and fees from the students. At the level of higher education, since the middle 1990s the central government’s policy itself was changed to raising the amount of tuition charged to students year after year and encouraging the university staffs to obtain funding themselves by engaging in extra teaching, research and consulting activities as an extension of or outside the university. It also allows public universities to operate financially independent colleges or schools. Although the amount of non-government funding increased steadily, the amount as a fraction of total education funding declined since 1998 because government funding increased faster during these years.
3. Theoretical framework and estimation strategy
The major objective of this paper is to explain the observed increase in education spending in China during the period 1991-2002 using the method of demand analysis. To do so we need a theoretical framework and an estimation strategy which are stated in Assumptions A and B below.

Assumption A: No matter whether the demand is from the government or the non-government sector, there exist an income effect and a substitution effect that are constant in terms of elasticities during the sample period.

Government demand can be derived from a utility function with different public goods as arguments, provision of education being one. Maximization of that utility function would yield a demand function with price and government revenue as major explanatory variables.  

Non-government demand is assumed to be affected by relative price and real income whether it is interpreted as demand for consumer goods or for investment goods (see Harberger (1960) for the latter). If education is viewed as investment in human capital, the rate of return would be an additional explanatory variable besides price and income. Here the rate of return refers to the rate expected in the future after education is completed and it cannot be estimated by Mincer equations using data for the sample period, the latter estimates being for rates of return to education completed years earlier. Although estimates of the rates of return for past education are available (see Fleisher and Wang (2004) for example), we cannot find estimates of the expected rate of return at the time investment in education takes place. Our empirical analysis using time series data would be valid if there were no substantial change in the expected rate of return during the sample period of 1991-2002. Lacking annual data on expected return, we will perform sensitivity analysis to ascertain the possible effect of an increase in the rate of return.
Data are available on income, price and quantity of education services demanded. Concerning the data generation process and the estimation strategy we adopt

Assumption B:

1. The income effect can be estimated by using cross-provincial data.

2. While the time-series data satisfy a constant-elasticity demand equation the supply of education services is predetermined because the number of teachers and the available education facilities could only increase slowly relative to the increase in income or government revenue.

3. Given the income effect, the observed increase in price can be used to estimate the price elasticity.

4. There may be an effect of the rate of return on demand for education which will be examined by a sensitivity analysis in the estimation of price elasticity.

Any aspects of Assumption A and B can be challenged, but the empirical analysis is based on the validity of these major assumptions.
Let q denote demand for education services measured by (quality-adjusted) school enrollment divided by an appropriate population figure, y denote real income per capita, p denote relative price, constructed by dividing education spending by the product of student enrollment and the consumer price index cpi, and pq denote education spending in constant prices divided by an appropriate population figure. We assume a demand function of the following form in all applications
(1) ln q =  c + a ln y –b lnp + u,      
which implies

(2) ln pq =  c + a ln y +(1-b) lnp + u.

We use cross-provincial data to estimate income elasticity a in equation (2) under the assumption that log relative price p is uncorrelated with log per capita real income y  across provinces so that we can regress lnpq on lny with the (1-b)lnp term absorbed in the residual. The assumption that lny in this regression is uncorrelated with lnp is a maintained hypothesis that is almost impossible to test because we cannot get data on the price of quality-adjusted enrollment across provinces. We realize that provinces with higher per capita income may spend more for each student enrolled as the quality of education per student may be higher. This is similar to estimating income elasticity of demand for food by regressing food expenditure on income across individual families where richer families tend to buy better quality food; the estimated elasticity measures effect of income on quality-adjusted food and not on pounds of food consumed, the latter corresponding to student enrollment without being adjusted for the quality of education. Since it is extremely difficult to get data on price per unit of quality-adjusted education across provinces we have adopted this maintained hypothesis and interpret the resulting elasticity a as income elasticity for quality-adjusted enrollment. Given a we estimate the price elasticity b using time-series data. In time series analysis we make the assumption that quantity of education services can be measured by student enrollment without adjustment for quality, as is customary in demand analysis for commodities that may have slow quality improvement through time. Being unable to obtain annual data on expected rates of return to education as a third explanatory variable, we will examine the change in our estimate of price elasticity for hypothetical shifts of the demand function due to possible changes in the rate of return. 
4. Demand analysis for three levels of education 
In this section we estimate income and price elasticities for primary, secondary, and higher education separately; in section 5, we treat education at all three levels combined
4.1 Income and price elasticities for three levels of education
For each education level i , i=p, s, h for primary, secondary and higher education respectively, we assume that equations (1) and (2) apply, and rewrite equation (2) as
(3) ln piqi =  ci + ai ln y +v, 
v=(1-b) lnpi + u,

i=p, s, h

where the relative price pi is the ratio of total spending to the product of (quality adjusted) student enrollment and consumer price index; and qi is total enrollment divided by population of the corresponding age group. We first estimate ai using cross-section data based on equation (3). Once ai is known, equation (1) can be rewritten as 

(4) lnqi – ai lny = c i –b i lnpi + u. 
We then use time series data to regress lnpi on “income adjusted log quantity” lnqiai defined as lnqi – ai lny since we are treating enrollment as predetermined. Price elasticity is estimated by the inverse of the regression coefficient. 

      Provincial-level data for 2001 and time series data from 1991 to 2002 are used to estimate the income and price elasticities as presented in Table 1. The time series data begin in 1991 because statistics for total expenditure before 1991 are not available. Table 1 shows that the estimated income elasticities, with standard errors in parentheses, are 0.4172 (0.0913) for primary schools, 0.8087 (0.0593) for secondary schools, and 1.2913 (0.1738) for higher education. The estimated inverses of price elasticities are respectively –3.2354 (0.7229) for primary schools, -4.498 (0.7842) for secondary schools, and 0.4938 (0.17) for higher education. The reported standard errors are conditional on the given estimate of income elasticity. The corresponding price elasticities are -0.309 for primary schools, -0.222 for secondary schools, and +2.025 for higher education, respectively.
Table 1 Estimated Income and Inverted Price Elasticities for Three Levels of Education

	
	Income Equation
	Price Equation

	
	Variables
	Coefficients
	Variables
	Coefficients

	Primary
	ln ppqp
	
	ln pp
	

	
	ln y
	0.4172
(0.0913)
	ln qiap
	-3.2354
(0.7229)

	
	Intercept
	-4.884
(0.4484)
	Intercept
	-3.7071 (0.9768)

	Secondary
	ln psqs
	
	ln ps
	

	
	ln y
	0.8073
(0.0593)
	ln qias
	-4.498 (0.7842)

	
	Intercept
	-3.008
(0.2911)
	Intercept
	-11.76

(2.2645)

	Higher
	ln phqh
	
	ln ph
	

	
	ln y
	1.2913
(0.1738)
	ln qiah
	0.4938
(0.17)

	
	Intercept
	-3.193
(0.8530)
	Intercept
	7.1
(1.16)


The low price elasticities of demand for secondary and primary education are reasonable. Since primary school education is compulsory, price has limited effect on enrollment. For both primary and secondary school education, the Chinese parents appear to be willing to pay high tuition to get their children to good schools and not very sensitive to the price effect. Partial evidence for low price elasticity can be found in the very large tuition (relative to the parents’ incomes) charged in private schools both in rich coastal areas and in poor rural areas.   
4.2 Two-component analysis for higher education
The estimated price elasticity for higher education has the wrong positive sign. One explanation for this unreasonable result is that we have omitted an important income variable in estimating the demand for higher education. This variable is government revenue that has increased at a higher rate than GDP since 1998 and had an important effect on the government component of demand for higher education. To explore this explanation we decompose the demand for higher education into two components, government and non-government, with each component determined by its own income and price variables. 
Although conceptually we can divide total demand for higher education into the above two components the enrollment data cannot be separated into these two components. Also the independent effects of government revenue and GDP on education expenditures cannot be estimated separately from cross-provincial data because of multicolinearly. Therefore we aggregate these two components in time series analysis and use the total demand for high education as the dependent variable and income and price variables from the two components as explanatory variables. For the government component, the appropriate income variable is real government revenue per capita yg., and the price variable, pgh,  equals budgetary spending/(enroll*cpi). For the private demand component, the appropriate income variable is real GDP per capita y ; the price variable pnh equals non-budgetary spending/(enroll*cpi).
Table 2 shows the results from regressing higher education enrollment per capita on the above income and price variables for the government and non-government components of demand, with Model 1 including all variables and Model 2 omitting the insignificant price variable of the non-government component. The estimated government revenue 
Table 2 Demand functions for Higher Education
	
	Variable
	lnyg
	lnpgh
	lny
	lnpnb
	Intercept

	Model l
	Coefficient
	0.8721
(.0685)
	-.2862
(.0607)
	1.0058
(.0891)
	0.0100
(.0228)
	2.2053
(0.9607)

	Model 2
	Coefficient
	0.8890
(.0535)
	-.2928
(.0558)
	0.9973
(.0824)
	
	2.4192
(0.7835)


elasticity of 0.89 for the government component and 1.00 for the non-government component are close to the income elasticity 1.29 estimated from cross-section data presented in Table 1, given that provincial per capita income at one point in time is highly correlated with provincial government revenue per capita, although time series and cross-section estimates of income elasticity need not be equal according to Friedman (1957). . The estimated price elasticity -.29 for the government sector is reasonable. It shows that in providing higher education the government is not very sensitive to price and it is of the same order of magnitude as the price elasticities of demand for secondary and primary school education. The insignificant effect of the price variable for the non-government component indicates that given the effects of the other three variables it does not contribute to the explanation of the dependent variable. (If we replace the government price variable in Model 2 by the price variable for higher education as used in Table 1, the government revenue elasticity is 0.991 (.133), the GDP elasticity is 1.007 (.154) and the price elasticity is -0.260 (.117), giving results similar to Model 2 but with a slightly lower R2 of 0.9966 as compared with 0.9988.)

In summary we have found that for higher education, income elasticity is about unity for both the government and the non-government component of demand. (If we drop Beijing and Shanghai in the estimation of income elasticity from cross-section data since higher portions of higher education spending in these two municipalities are from the central government in promoting top universities the income elasticity will be reduced to 0.95 (.17) as compared with 1.29 as reported in Table 1) The price elasticity with respect to government price is about -0.3. For secondary school education, we have estimated an income elasticity of 0.8095 and the associated price elasticity of -0.222. For primary schools, the cross-section estimate of income elasticity is 0.4172 and the associated price elasticity is -0.309.
5. Aggregate demand for education in China
In this section we hope to explain the large increase in the ratio of educational funding to GDP from 3.4 percent in 1997 to 5.21 percent in 2002 by the factors affecting the demand for aggregate educational spending, using the superscript a to denote variables in the aggregative analysis. 
5.1 Estimating income and price elasticities using aggregate data
From cross-provincial data of 2001 we have obtained an estimate 0.8811 of income elasticity based on equation (2), as presented in Table 3. Given this estimate, time-series data yield an estimate of price elasticity based on equation (4). Regressing lnp on “income adjusted log quantity” we obtain a price elasticity of 0.4762 as reported in row (i) of Table 3. To find out the degree of possible simultaneous-equations bias we also regress the income adjusted log quantity on lnp to obtain a price elasticity of 0.4389 as reported in row (ii) of Table 3. Since these two estimates are very close, the possible bias from simultaneity is not serious. 
         Table 3 Income and Price Elasticities for Total Education Spending

	
	Equation (2)
	Equation (4)
	Income Elasticity
	Price Elasticity
	Sum of Sq Resid

	
	Variables
	Coeffi-

Cients
	Variables
	Coeffi-

cients 
	
	
	

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	
	ln paqa
	
	ln pa
	
	
	
	

	(i)
	ln ya
	0.8811
(0.097)
	ln qiaa
	-2.100
(0.1934)
	0.8811
	0.4762
	0.022378

	
	Intercept
	-3.6118
(0.4749)
	Intercept
	-7.696
(0.833)
	
	
	

	
	ln paqa
	
	ln qiaa
	
	
	
	

	(ii)
	ln ya
	0.8811
(0.097)
	ln pg
	-0.4389
(0.0404)
	0.8811
	0.4389
	0.020611

	
	Intercept
	-3.6118

(0.4749)
	Intercept
	-3.714
(0.056)
	
	
	

	
	ln(p a q a /y a)
	
	
	
	
	

	(iii)
	ln y
	-0.6688

(0.1105)
	ln p
	0.925

(0.0764)
	0.3312
	0.075
	0.00589

	
	Intercept
	-2.64

(0.218)
	
	
	
	
	


For the purpose of explaining the ratio of education expenditure to real GDP, we subtract ln y from both sides of equation (2) to obtain

(5) ln (p a q a /y a) =  c – (1-a a) ln y a + (1–b a) lnp a + u.
After estimating a a and b a using the two-step procedure, one can obtain the fitted values of ln (p a q a /y a) by using equation (5). Equation (5) shows that if income elasticity is not much below unity and price elasticity is substantially below unity, the ratio of education spending to GDP will increase as income increases since the income term on the right hand side will have a positive or a small negative effect while the price term shows that  an increase in price resulting from an increase in demand will assert a positive effect.  Therefore equation (5) can explain the increase in the ratio of education spending to GDP in developing countries even if the income elasticity is slightly below unity since the price effect may dominate, given a low price elasticity of demand for education. In row (iii) of Table 3 we estimate equation (5) by time series data alone. The implied income and price elasticities as reported in columns (6) and (7) of row (iii) are smaller than the previous combined cross-section and time-series estimates. This can be due to multicolinearity in the explanatory variables or the estimates can be interpreted as shorter-run elasticities as compared with the combined estimates which are long-run elasticities. As noted by Friedman (1957), income elasticities estimated from cross-section and time-series data need not be equal, being 0.881 and 0.331 respectively in the present case. To compare the goodness of fit of these models we report the residual sum of squares in column (8).

In Figure 2 the estimated values of ln(p a q a /y a) from rows (ii) and (iii) of Table 3 are plotted against the observed values.
Figure 2 Observed and Predicted Values of ln(p a q a /y a) 
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Both the two-step method and the time-series method can explain the upward trend of the ratio of education spending to GDP well. The time series method explains the data better but provides low income and price elasticities. We will find out whether this ratio can be better explained by decomposing the aggregate demand for education into the two components of government and non-government demand as in section 4 for higher education.

Before doing so we perform a sensitivity analysis for our estimate of price elasticity from the price equation in (ii) of Table 3 by allowing for a possible effect of an increase in the rate of return to education which could have shifted the demand function. This effect is modeled by a time trend that assumes a given annual percentage increase in demand, i. e., by subtracting 0.0θt from lnq – a lny to form a new dependent variable, where θ takes the values 1, 2 or 3. Note that a 3 percent shift in demand annually due to possible increase in the rate of return to education appears very large for our sensitivity analysis of the estimated price elasticity. Table 4 provides estimates of price elasticity after adjustment of the effect of possible changes in the rate of return.
Table 4 Sensitivity Analysis of Price Elasticity
	Dependent variable
	lnp coefficient
	Standard Error

	lnq - 0.8811*lnrgdp
	-0.4389
	0.0404

	lnq - 0.8811*lnrgdp-0.01*t
	-0.5391
	0.0444

	lnq - 0.8811*lnrgdp-0.02*t
	-0.6392
	0.0492

	lnq - 0.8811*lnrgdp-0.03*t
	-0.7394
	0.0546


Readers believing in a given estimate of the increase in the rate of return can adjust the estimate of price elasticity accordingly.

5.2 Two-component analysis of aggregate demand for education
Unlike the two-component analysis of the demand for higher education where the dependent variable enrollment cannot be separated, the present analysis attempts to explain education spending that can be separately observed. As before for the government component, the appropriate income variable is real government revenue per capita yga., and the price variable, pga,  equals total government educational spending divided by (total enrollment*cpi). For the non-government component, the appropriate income variable is real GDP per capita ya ; the price variable pna equals total non-government educational spending divided by (total enrollment*cpi).  
When aggregate demand is divided into two components, we assume that each of them has a demand function as given by equations (3) and (5). From equation (3) income elasticity for each component can be estimated by using cross-section data. Equation (5) can be estimated for each component using time series data alone, or by a two-step procedure using the estimated income elasticity a to construct ln (pq)- a lny, and regressing this term on lnp to estimate 1–b. In Table 5 we present the estimated income and price elasticities for the two components (1 for government and 2 for non-government) and by the two methods (i for the two-step procedure and ii for using time-series data alone). In order to explain the ratio of government spending on education to GDP we have to convert (5) to
(6) ln (pga qga /ya)- asa ln ysa =  csa –lnya+ (1–bsa) lnpsa + u
where we have subtracted ln GDP from both sides of equation (5) for the government sector. The fitted values based on (1i) and (1ii) for government demand and (2i) and (2ii) for private demand are plotted against the observed values in Figures 3 and 4, respectively. 
Table 5 Income and price elasticities for the two-component aggregate demand

	
	Income equation
	Price Equation
	Income Elasticity
	Price Elasticity
	Sum of Sq Resid

	
	Variables
	Coeffi-

Cients
	Variables
	Coeffi-

cients s
	
	
	

	(1i)
	ln pgaqga
	
	ln (qga)- aga ln yga
	
	
	

	Government
	ln ysa
	0.6552
(0.0867)
	ln pga
	0.3933
(0.0198)
	0.6552
	0.6067
	0.006098

	
	Intercept
	5.6803
(0.619)
	Intercept
	3.919

(0.029)
	
	
	

	(1ii)
	ln (pgaqga)
	
	
	
	
	

	Government
	ln ysa
	0.3367

(0.089)
	ln pga
	0.711

(0.091)
	0.3369
	0.299
	0.002459

	
	Intercept
	0.8475

(0.869)
	
	
	
	

	(2i)
	ln pnaqna
	ln (qna)- ana ln yna
	
	
	

	Private

	ln ya
	1.100
(0.123)
	lnpna
	0.5502
(0.0528)
	1.100
	0.4498
	0.03755

	
	Intercept
	-3.49
(0.603)
	Intercept
	-5.16
(0.073)
	
	
	

	(2ii)
	ln (pnaqna/ ya)
	
	
	
	
	

	Private
	ln ya
	0.2041

(0.2776)
	lnpna
	0.4814

(0.1918)
	0.7959
	0.5186
	0.037173

	
	Intercept
	-5.367

(0.5476)
	
	
	
	


Figure 3 
The ratios of government spending on education to GDP and their predicted values based on two-step procedure and time series only 
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Figure 4
The ratios of non-government spending on education to GDP and their predicted values based on two-step procedure and time series only
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Table 5 shows that the income elasticity 1.10 of private or non-government demand is slightly above unity and is higher than the elasticity 0.66 of government demand possibly because government policy for education is intended to equalize funding in different regions by subsidizing the very poor regions. The estimated income elasticity of government demand is still substantial because the ability of local governments to fund education depends on their income levels. These two estimates bracket the estimate 0.881 of income elasticity obtained by the one-sector model. The estimates 0.45 and 0.61 of price elasticity for the non-government and government components respectively also bracket the estimate 0.48 obtained from the one-sector model. Figures 3 and 4 show that while the estimated income and price elasticities from the two-step procedure and time series alone are different, both methods can explain the ratios of government demand and private demand to GDP well. 
Using equations (5) and (6) we have succeeded in explaining the increase in the ratio of education funding to GDP through its two components without resort to a change in government policy. The essence of the explanation is the price terms in these equations which have a positive effect on the ratio when price increases, given a low price elasticity. Price increases because of the income effect in the face of limited supply. In the case of government demand the income effect is accentuated by a significant increase in China’s budgetary revenue as a fraction of GDP from 11.8 percent in 1997 to 18.2 percent in 2002 (see Tables 8.1 and 3.1 of China Statistical Yearbook 2003) because of more effective tax collection. The percentage increase by 54 percent from 11.8 to 18.2 happens to be the same as the percentage increase in the ratio of total education spending to GDP from 3.4 percent in 1997 to 5.23 percent in 2002. 

In summary we have succeeded in explaining the rapid increase in total education spending as a fraction of GDP from 1997 to 2002 by the factors affecting demand. By considering the log of total spending on education as the dependent variable we have found an income elasticity of 0.881. Given the income elasticity of 0.881, we have estimated a price elasticity of about 0.44 to 0.48, as presented in Table 3. By dividing total educational spending into the government (budgetary) and non-government components, with the government component determined by government revenue rather than GDP we can explain the ratio of each component to GDP very well. Our framework (equation (5)) implies that total expenditure on education as a fraction of GDP will increase with rising income if income elasticity is not much below unity and if price elasticity is much below unity because the positive income effect (from government revenue and/or GDP) will lead to a rising price for education in the face of limited supply. 
6. Inequality in income and in education opportunity
If we measure China’s income inequality by the standard deviation of log(provincial per capita income y) across provinces and its inequality in education opportunity by the standard deviation of log(provincial per capita education spending e), the relation between the two can be studied by the definition of the correlation coefficient R between lne and lny, with a denoting the coefficient in the regression of lne on lny.

(7)    R = a s(lny)/ s(lne)   or  s(lne) = (a/R) s(lny)
By this definition s(lne) equals a factor (a/R) times s(lny). Given the correlation coefficient R between lne and lny, s(lne) increases as s(lny) increases with a slope equal to the income elasticity a. Given the income elasticity a a higher s(lne) will be associated with a given s(lny) when the correlation coefficient R is low. The reason for the last statement is that for the same regression coefficient a a larger standard deviation of the dependent variable e will be associated with a given standard deviation of the explanatory variable y if the goodness of fit is poor or if the points are farther away from the regression line. A poor fit means that other factors than log income account for the variation of log education expenditure. It would be incorrect to infer inequality in education expenditure merely from inequality in income using the magnitude of the income elasticity, since income accounts for only one source of education inequality. If the influences of other sources are important R will be small and s(lne) can be larger than s(lny) if the ratio a/R is larger than unity.
Table 6 provides the values of s(lne), income elasticity a and the ratio a/R found in the cross-section regressions in the estimation of income elasticity of demand for the three levels of education, for aggregate education expenditure and for its government and non-government components. The most important statistics to note are a and the ratio a/R which equals the ratio s(lne)/s(lny) and shows whether education inequality is larger or smaller than income inequality. 
Table 6 Relation between inequality in education expenditure and income inequality
	
	Primary     
	Secondary
	Higher education
	Aggregate
	Government
	Non-

government



	s(lne)
	0.3433
	0.4621
	0.8488
	0.5448
	0.5515
	0.6834

	  a
	0.4172
	0.8073
	1.2913
	0.8811
	0.6552
	1.100

	 a/R
	0.6451
	0.8683
	1.5949
	1.024
	1.036
	1.284


Looking across the first row of Table 6 we find that inequality in education spending is the largest for higher education and lowest for primary school education among the three levels of schooling as expected. Inequality in aggregate education spending is in between the inequality for primary school and for higher education. Inequality in non-government spending on aggregate education is larger than inequality in government spending, partly reflecting the government’s attempt to equalize education spending across provinces.

We note on the last row of Table 6 that for the last 4 of the 6 entries including the aggregate demand for education in particular, the ratio a/R is larger than unity, i.e., inequality in education spending is larger than income inequality. Only for primary and secondary school education is inequality in education smaller than income inequality. If income inequality is a problem in China, inequality in education spending is even more serious if it is measured by aggregate spending per capita across provinces, or by its government and non-government components.
A substantial degree of income inequality may not be considered undesirable if one believes that the government’s main responsibility is to provide a basic level of income for necessities to the poor who cannot afford them otherwise, and not to prevent the people from striving to get rich which is good for the growth of the economy. Increasing income inequality in China (see Chow (2002, section 10.1)) can be the result of having more talented people on top and/or more opportunities for the very talented while the economic wellbeing of the poor people also improves substantially but more slowly. However a high degree of inequality in education opportunity is undesirable because many people receiving insufficient education may have the potential to become the most talented citizens of the country who will promote its future development. Also inequality in education can persist over generalizations since the well-to-do can afford to provide better education for their children. It is therefore important to provide education opportunities for the entire population in order to select the talented. As Heckman (2005, p. 65) observes: “In the long run, there will be less inequality as the population becomes more skilled and as opportunities for education and skill investment are spread more widely throughout Chinese society. Inequality across the generations will be reduced.” 
One policy of the Chinese government that increases income inequality is to spend a large amount on higher education that enables the talented to get richer. According to the finding of UNESCO (2002, p.48) China spends much more on a student at college level relative to GNP per capita as compared with other countries and less per student in the primary education level. This finding reflects the government’s desire to make some Chinese universities world class (as explicitly stated in policy statements by top education officials including former Vice Premier Li Lanqing) and to develop science and technology by educating the elite. This policy helps to create more inequality but may help China catch up with the developed economies in its process of modernization. 

7. Conclusions
The main conclusions of the paper can be summarized as follows.

First, although China’s education system is under the direction of the government, it is guided by market forces to a large extent. The fraction of non-government education funding (defined as total spending minus government budgetary spending) has been increasing in recent years and has risen to about 50 percent in 2002. 

Second, from an institutional point of view non-government funding can take a variety of forms. It can take place in public schools which collect fees, or which are operated by non-government organizations or individuals through a leasing arrangement. Some schools are privately owned and operated by non-government professional associations or by a collection of individuals. The operation of privately financed educational institutions is guided by economic and financial considerations. 

Third, the development of privately financed or privately operated educational institutions illustrates one important policy of China’s government in transforming the economy into a market economy. While the government maintains an important role in many sectors in the economy, including the industrial, financial, transportation and communication, foreign trade as well as the education sectors, it has allowed and encouraged the development of non-government institutions in these sectors. It is often the latter that was the driving force of economic growth and development in an environment of free entry and competition. 

Fourth, as compared with the parents in the United States the Chinese parents have more choices of schools for their children. They are not subject to paying a real estate tax to finance the usually only local public school available to their children. The Chinese schools are financed party by general tax revenue and partly by tuition. There are several public and private schools available to most urban families. The schools are not obliged to accept any student below the standard they set, and thus have different academic standards. Parents have choice of primary and secondary schools and schools, public and private, can choose their students.

Fifth, the framework of demand analysis is applicable to explain the spending on education, with real income and relative price as the major explanatory variables.

Sixth, when primary school, secondary school and higher education are studied separately we find income elasticity to be 0.42 for primary school and 0.81 for secondary school and 1.29 for higher education. The price elasticities are respectively 0.31, 0.22 and 0.29 with the price paid by the government as the price variable in the demand for higher education. 

Seventh, when aggregate spending of all three school levels is studied income elasticity is 0.88 and price elasticity is between 0.43 and 0.48. When aggregate demand is decomposed into the government (budgetary) and non-government components, we find a government revenue elasticity of 0.66 and a price elasticity of 0.61 for the government component and an income elasticity of 1.1 and a price elasticity of 0.45 for the non-government component. 

Eighth, our framework can explain the ratio of education expenditures to GDP very well. The increase in this ratio from 3.38 in 1991 to 5.21 in 2002 can be explained by the increase in real GDP and government revenue which raised demand. Given an inelastic supply of education services, this resulted in a large increase in price. Since demand is price inelastic, total spending increased as price increased. This mechanism, explicitly given in equation (5), can explain the increase in the ratio of education spending to GDP in other developing countries as well. Hence one should be cautious in criticizing a government for an observed low ratio of education spending to GDP without studying the influence of market forces on this ratio.

Ninth, on the relation between income inequality and education inequality (respectively measured by the standard deviation of log (per capita income) and log (per capita education spending) across provinces), to the extent that the demand for education is affected by income, income inequality will be reflected in education inequality. For primary school and secondary school education, the degree of education inequality is less than the degree of income inequality, indicating that education opportunities tend to be more nearly equal among families of different incomes. However, since other factors than income affect education expenditures as well, inequality in education spending can be larger than income inequality. This is the case for higher education, and to a lesser extent for aggregate education and for its government and non-government components. 

Tenth, the Chinese government places a strong emphasis on developing world class universities and has spent a large amount on higher education. In the mean time it has a policy of compulsory education for nine years but many children aged fifteen or below do not receive the required education because the central government has given the responsibility for providing it to provincial and local governments which may have limited financial resources and resort to collecting tuitions and fees from the students. 
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Appendix: Tables of cross-section and time series data
Table A1  Cross Section Data for Estimating Income Elasticities of Demand

 at 3 Levels of Education

	
	Total population
	GDP
	CPI
	Fund for high-education
	Fund for secondary education
	Fund for primary education

	
	(10000p)
	(0.1billion)
	　
	(0.1 billion)
	(0.1 billion)
	(0.1 billion)

	Beijing
	1383
	2845.65
	103.1
	173.7426
	411.8193
	279.4691

	Tianjin
	1004
	1840.1
	101.2
	29.01817
	196.5084
	138.7214

	Hebei
	6699
	5577.78
	100.5
	30.91984
	568.5589
	516.9546

	Shanxi
	3272
	1779.97
	99.8
	15.42902
	282.1993
	275.2763

	Mongolia
	2377
	1545.79
	100.6
	8.9449
	198.2006
	221.7992

	Liaoning
	4194
	5033.08
	100
	50.16632
	426.9275
	357.9219

	Jilin
	2691
	2032.48
	101.3
	30.00493
	252.2105
	266.5102

	Helongjiang
	3811
	3561
	100.8
	43.92138
	295.6441
	305.5674

	Shanghai
	1614
	4950.84
	100
	87.9929
	573.8752
	309.3251

	Jiangsu
	7355
	9511.91
	100.8
	91.90611
	991.0779
	839.9106

	Zhejiang
	4613
	6748.15
	99.8
	56.20513
	863.0527
	714.5375

	Anhui
	6328
	3290.13
	100.5
	27.34042
	403.2994
	435.8699

	Fujian
	3440
	4253.68
	98.7
	24.77333
	429.4111
	437.4424

	Jiangxi
	4186
	2175.68
	99.5
	16.68792
	306.6181
	308.331

	Shandong
	9041
	9438.31
	101.8
	49.58235
	1002.519
	710.7552

	Henan
	9555
	5640.11
	100.7
	28.44927
	644.8469
	595.3073

	Hubei
	5975
	4662.28
	100.3
	67.04464
	538.0263
	412.0719

	Hunan
	6596
	3983
	99.1
	40.4015
	556.169
	490.5896

	Guangdong
	7783
	10647.71
	99.3
	68.24383
	1199.918
	1373.49

	Guangxi
	4788
	2231.19
	100.6
	14.44068
	329.8354
	406.7171

	Hainan
	796
	545.96
	98.5
	4.13452
	62.1809
	76.735

	Chongqing
	3097
	1749.77
	101.7
	25.03474
	216.8854
	230.2012

	Sichuan
	8640
	4421.76
	102.1
	47.4993
	566.3341
	641.6841

	Guizhou
	3799
	1084.9
	101.8
	8.64407
	163.4009
	270.6459

	Yunnan
	4287
	2074.71
	99.1
	16.33944
	293.642
	451.5414

	Tibet
	263
	138.73
	100.1
	1.10127
	30.2557
	50.2526

	Shaanxi
	3659
	1844.27
	101
	53.23582
	257.4927
	291.5024

	Gansu
	2575
	1072.51
	104
	14.30295
	161.9951
	213.0483

	Qinghai
	523
	300.95
	102.6
	2.32423
	42.3059
	58.8424

	Ningxia
	563
	298.38
	101.6
	3.28797
	50.0358
	60.3704


Data source: Total population, GDP, CPI: China Statistical Yearbook (2002), fund for high education, fund for secondary education, fund for primary education: China Educational Finance Yearbook (2002).

Table A2 Time Series Data for Estimating the Price Coefficients

	Year
	Total population
	popprim
	popsec
	pophigh
	GDP per capita
	CPI
	Budgetary

	1991
	115823
	14097.377
	12580.904
	10395.8371
	1879
	170.8
	4597308

	1992
	117171
	14516.556
	12094.389
	10243.9198
	2287
	181.7
	5387382

	1993
	118517
	15299.909
	11631.708
	9715.03049
	2939
	208.4
	6443914

	1994
	119850
	15838.968
	11418.245
	9299.71317
	3923
	258.6
	8839795

	1995
	121121
	16035.698
	11669.298
	8856.74391
	4854
	302.8
	10283930

	1996
	122389
	16644.139
	11873.841
	8275.40596
	5576
	327.9
	12119134

	1997
	123626
	16613.503
	12013.549
	7861.41756
	6054
	337.1
	13577262

	1998
	124761
	16438.214
	12156.134
	7632.06438
	6038
	334.4
	15655917

	1999
	125786
	15903.011
	12628.819
	7414.80886
	6551
	329.7
	18157597

	2000
	126743
	14914.294
	13338.095
	7527.316
	7086
	331
	20856792

	2001
	127627
	14142.819
	13479.288
	7947.61127
	7651
	333.3
	25823762

	2002
	128453
	13144.485
	13980.097
	8055.45447
	8184
	330.6
	31142383

	
	
	
	
	
	
	
	

	Year
	enrollh
	enrolls
	enrollp
	edufundh
	edufunds
	edufundp
	edufund



	1991
	204.4
	5226.8
	12164.2
	1507310.5
	2021205.5
	2306283.75
	7315028

	1992
	218.4
	5354.4
	12201.3
	1547467
	2522117.6
	3099381.9
	8670491

	1993
	253.6
	5383.7
	12421.2
	2214292.1
	4070105.8
	4830462.4
	10599374

	1994
	279.9
	5707.1
	12822.6
	2418589.3
	4687452.25
	5450420.3
	14887813

	1995
	290.6
	6191.5
	13195.2
	2622886.5
	5304798.7
	6070378.2
	18779501

	1996
	302.1
	6635.7
	13615
	3267929
	6941063
	7655924
	22623394

	1997
	317.4
	6995.2
	13995.4
	3904842
	7676303
	8349661
	25317326

	1998
	340.9
	7340.7
	13953.8
	5493394
	8734432
	9188468
	29490592

	1999
	413.4
	8002.7
	13548
	7087280
	9818889
	9939983.1
	33490416

	2000
	556.1
	8518.5
	13013.3
	9133504
	11302022
	10814443
	38490806

	2001
	719.1
	8901.4
	12543.5
	11665761.8
	13863722.1
	12740074.1
	46376626

	2002
	903.4
	9415.2
	12156.7
	14878590
	16682290
	14480218
	54800278


Variable definition and data sources: popprim, popsec, pophigh: the sum of the population between 6-12 years old, 13-18 years old, 19 – 22 years old, respectively. Calculated based on Census 2000. Variables enrollh, enrolls, enrollp are the enrollments at the usual high education, at the usual secondary schools, and at the usual primary schools, respectively. These data together with GDP and CPI are from SYB 2003. Variables edufundh, edufunds, edufundp are the educational funds for the usual high education, for secondary schools, and for primary schools, respectively. Data before 1995 are collected (or calculated) from various years of China Educational Finance Yearbook, data for 1996 – 2002 are from China Statistical Yearbook, 1998 – 2004.
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figure2

		

		Year		lnp		dep

		1991		0.8895553		-3.935197

		1992		0.9875813		-4.051805

		1993		1.035474		-4.144612

		1994		1.118648		-4.177444

		1995		1.147983		-4.190064

		1996		1.211034		-4.207432

		1997		1.259782		-4.228077

		1998		1.405158		-4.226582

		1999		1.531422		-4.301528

		2000		1.661026		-4.367257

		2001		1.837039		-4.430453

		2002		1.998124		-4.487506

		Data source: cnedu1025.txt, program source:

		program source: priceelas_total_1103.do
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figure3

		

		Year		lnp		dep2

		1991		0.8895553		-3.045641

		1992		0.9875813		-3.064224

		1993		1.035474		-3.109137

		1994		1.118648		-3.058796

		1995		1.147983		-3.042082

		1996		1.211034		-2.996398

		1997		1.259782		-2.968295

		1998		1.405158		-2.821424

		1999		1.531422		-2.770106

		2000		1.661026		-2.706231

		2001		1.837039		-2.593415

		2002		1.998124		-2.489382

														0.3312
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figure5

		

		Year		edugdpratio		yhat

		1991		-3.392872		-3.421196

		1992		-3.43095		-3.42057

		1993		-3.492331		-3.452332

		1994		-3.452555		-3.424194

		1995		-3.443827		-3.433949

		1996		-3.406692		-3.415109

		1997		-3.386491		-3.406518

		1998		-3.240402		-3.275651

		1999		-3.20294		-3.222861

		2000		-3.149863		-3.152847

		2001		-3.047153		-3.036711

		2002		-2.954049		-2.938185
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figure4

		

				source file: priceelas_total_1103.do

		Year		dep2		pdep

		1991		-3.045641		-3.14936

		1992		-3.064224		-3.092678

		1993		-3.109137		-3.064985

		1994		-3.058796		-3.016891

		1995		-3.042082		-2.999928

		1996		-2.996398		-2.96347

		1997		-2.968295		-2.935282

		1998		-2.821424		-2.851221

		1999		-2.770106		-2.77821

		2000		-2.706231		-2.703268

		2001		-2.593415		-2.601492

		2002		-2.489382		-2.508346
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				resid1

				-0.0208785		0.0004359118				pq1gdp		ppq1gdp

				0.0051861		0.0000268956				-3.857332		-3.846497

				-0.0300247		0.0009014826				-3.906816		-3.917175

				0.0507295		0.0025734822				-3.98999		-3.959412

				0.0143791		0.0002067585				-3.973834		-4.022759

				0.0114565		0.0001312514				-4.04601		-4.05609

				-0.0058175		0.0000338433				-4.03089		-4.036839

				-0.0078625		0.0000618189				-4.009583		-3.9967

				-0.0023351		0.0000054527				-3.873624		-3.865035

				-0.0208205		0.0004334932				-3.815111		-3.811201

				-0.0123119		0.0001515829				-3.762603		-3.74099

				0.0182996		0.0003348754				-3.632653		-3.622808

						0.0052968485				-3.519174		-3.542114





Sheet3

						method1		methodii		methodv		methodiii		methodiv		methodv

		1991		-3.392872		-3.521289		-3.421196		-3.505003		-3.575727		-3.583836		-3.505003		0.0125733612		0.0164909259		0.0086252084		combpred		combpred2

		1992		-3.43095		-3.483929		-3.42057		-3.471358		-3.483896		-3.465273		-3.471358		0.0016328065		0.0028067744		0.0171479025		-2.47289		-2.505003		0.887869

		1993		-3.492331		-3.472619		-3.452332		-3.461863		-3.407977		-3.371862		-3.461863		0.000928299		0.0003885629		0.0369912136		-2.435707		-2.471358		0.959592

		1994		-3.452555		-3.434943		-3.424194		-3.42734		-3.367013		-3.343555		-3.42734		0.0006357962		0.0003101825		0.023273028		-2.424482		-2.461863		1.030468

		1995		-3.443827		-3.425916		-3.433949		-3.419424		-3.339584		-3.3366		-3.419424		0.0005955064		0.0003208039		0.0206862059		-2.386956		-2.42734		1.025215

		1996		-3.406692		-3.397894		-3.415109		-3.393792		-3.309108		-3.324585		-3.393792		0.00016641		0.0000774048		0.0113831829		-2.377982		-2.419424		1.024403

		1997		-3.386491		-3.377523		-3.406518		-3.375268		-3.279602		-3.308046		-3.375268		0.0001259557		0.000080425		0.0074806931		-2.350074		-2.393792		1.0129

		1998		-3.240402		-3.293986		-3.275651		-3.297241		-3.27771		-3.310597		-3.297241		0.0032306719		0.0028712451		0.0035519216		-2.32979		-2.375268		1.011223

		1999		-3.20294		-3.23461		-3.222861		-3.242651		-3.214738		-3.235722		-3.242651		0.0015769635		0.0010029889		0.0094206436		-2.246515		-2.297241		0.943161

		2000		-3.149863		-3.170237		-3.152847		-3.18319		-3.163546		-3.168699		-3.18319		0.0011106889		0.0004150999		0.0225411188		-2.187366		-2.242651		0.960289

		2001		-3.047153		-3.078255		-3.036711		-3.097879		-3.115146		-3.103984		-3.097879		0.0025731271		0.0009673344		0.0639316054		-2.123227		-2.18319		0.966673

		2002		-2.954049		-2.995755		-2.938185		-3.021484		-3.066077		-3.047365		-3.021484		0.0045474792		0.0017393904		0.1196820944		-2.031562		-2.097879		0.949274

				-3.3000104167														0.0296970657		0.0000209715		0.3447148181		-1.949352		-2.021484		0.932565

																		1.0089990824		1.000006355				-2.6047635556

																				0.0274711382

																		0.9138503362
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Sheet1

		

		Year		edufund		Budgetary		nonbudget						Govappro		govrev		GDP		B/D		D/E

				(B)										(C)		(D)		(E)

		1991		731.5		4597308.1		2717720.1		271.77201		37.2		617.8		3149.5		21617.8		0.20		0.15		3.3837986289		37.2

		1992		867.0		5387381.7		3283108.8		328.31088		37.9		728.8		3483.4		26638.1		0.21		0.13		3.2549207714		37.9

		1993		1059.9		6443914		4155460.4		415.54604		39.2		867.8		4349.0		34634.4		0.20		0.13		3.0603603354		39.2

		1994		1488.8		8839794.7		6048017.9		604.80179		40.6		1174.7		5218.1		46759.4		0.23		0.11		3.1839186559		40.6

		1995		1878.0		10283930		8495571.1		849.55711		45.2		1411.5		6242.2		58478.1		0.23		0.11		3.2113733346		45.2

		1996		2262.3		12119133.6		10504259.9		1050.42599		46.4		1671.7		7408.0		67884.6		0.23		0.11		3.3326252935		46.4

		1997		2531.7		13577262.1		11740063.6		1174.00636		46.4		1862.5		8651.1		74462.6		0.22		0.12		3.4000056001		46.4

		1998		2949.1		15655917		13834675		1383.4675		46.9		2032.5		9876.0		78345.2		0.21		0.13		3.7641861914		46.9

		1999		3349.0		18157597.3		15332819.1		1533.28191		45.8		2287.2		11444.1		82067.5		0.20		0.14		4.0808378956		45.8

		2000		3849.1		20856792		17634013.8		1763.40138		45.8		2562.6		13395.2		89468.1		0.19		0.15		4.3021820962		45.8

		2001		4637.7		25823761.9		20552864.3		2055.28643		44.3		3057.0		16386.0		97314.8		0.19		0.17		4.7656292979		44.3

		2002		5480.0		31142383		23657894		2365.78943		43.2		3491.4		18903.6		104790.6		0.18		0.18		5.2295032188		43.2
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		Year		pq1gdp		ppq1gdp

		1991		-3.857332		-3.846497		0.0001173972

		1992		-3.906816		-3.917175		0.0001073089

		1993		-3.98999		-3.959412		0.0009350141

		1994		-3.973834		-4.022759		0.0023936556

		1995		-4.04601		-4.05609		0.0001016064

		1996		-4.03089		-4.036839		0.0000353906

		1997		-4.009583		-3.9967		0.0001659717

		1998		-3.873624		-3.865035		0.0000737709

		1999		-3.815111		-3.811201		0.0000152881

		2000		-3.762603		-3.74099		0.0004671218

		2001		-3.632653		-3.622808		0.000096924

		2002		-3.519174		-3.542114		0.0005262436

				0.026997665				0.0050356929		0.8134767241

		Year		depgov7		pnongov

		1991		-4.383009		-4.448837

		1992		-4.402085		-4.374176

		1993		-4.428703		-4.327914

		1994		-4.353367		-4.272987

		1995		-4.237048		-4.247611

		1996		-4.173895		-4.205213

		1997		-4.154973		-4.170609

		1998		-3.997295		-4.099526

		1999		-3.984204		-4.019216

		2000		-3.930453		-3.94161

		2001		-3.860948		-3.842638

		2002		-3.794047		-3.749691
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sheetx

		

		Year		edugdpratio		yhat		combpred		predrgdp		predp				yhat		yhatrgdp		yhatp

		1991		-3.392872		-3.421196		-3.471289		-1.667231		-1.804058		-3.471289		-3.421196		0.2837835		-0.4971614

		1992		-3.43095		-3.42057		-3.433929		-1.686726		-1.7472028		-3.4339288		-3.42057		0.3738291		-0.4064873

		1993		-3.492331		-3.452332		-3.422619		-1.703194		-1.7194248		-3.4226188		-3.452332		0.4498892		-0.3621862

		1994		-3.452555		-3.424194		-3.384943		-1.713759		-1.6711839		-3.3849429		-3.424194		0.4986876		-0.2852502

		1995		-3.443827		-3.433949		-3.375916		-1.721745		-1.6541699		-3.3759149		-3.433949		0.5355761		-0.2581158

		1996		-3.406692		-3.415109		-3.347894		-1.730293		-1.6176003		-3.3478933		-3.415109		0.575057		-0.1997936

		1997		-3.386491		-3.406518		-3.327523		-1.738196		-1.5893264		-3.3275224		-3.406518		0.6115578		-0.1547016

		1998		-3.240402		-3.275651		-3.243986		-1.738977		-1.5050085		-3.2439855		-3.275651		0.6151663		-0.020229

		1999		-3.20294		-3.222861		-3.18461		-1.752835		-1.4317752		-3.1846102		-3.222861		0.6791702		0.0965655

		2000		-3.149863		-3.152847		-3.120237		-1.763632		-1.3566047		-3.1202367		-3.152847		0.7290413		0.2164494

		2001		-3.047153		-3.036711		-3.028255		-1.773738		-1.2545176		-3.0282556		-3.036711		0.7757174		0.3792607

		2002		-2.954049		-2.938185		-2.945755		-1.784667		-1.1610879		-2.9457549		-2.938185		0.8261973		0.5282651
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		Year		depgov7		pnongov		pnongov2

		1991		-4.383009		-4.448837		-4.3070483		-8.8070483		0.065828		-0.0759607

		1992		-4.402085		-4.374176		-4.2703616		-8.7703616		-0.027909		-0.1317234

		1993		-4.428703		-4.327914		-4.2581429		-8.7581429		-0.100789		-0.1705601

		1994		-4.353367		-4.272987		-4.222103		-8.722103		-0.08038		-0.131264

		1995		-4.237048		-4.247611		-4.2128934		-8.7128934		0.010563		-0.0241546

		1996		-4.173895		-4.205213		-4.1860157		-8.6860157		0.031318		0.0121207

		1997		-4.154973		-4.170609		-4.1662985		-8.6662985		0.015636		0.0113255

		1998		-3.997295		-4.099526		-4.088772		-8.588772		0.102231		0.091477

		1999		-3.984204		-4.019216		-4.0322679		-8.5322679		0.035012		0.0480639

		2000		-3.930453		-3.94161		-3.9714533		-8.4714533		0.011157		0.0410003

		2001		-3.860948		-3.842638		-3.8851166		-8.3851166		-0.01831		0.0241686

		2002		-3.794047		-3.749691		-3.8074828		-8.3074828		-0.044356		0.0134358

				0.0503159387								0.0033793355		0.0069377953

												0.9328376738		0.8621153565
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