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Abstract: This paper tries to build a Computable General Equilibrium Integrated Multi-Household (CGE-IMH) model for China to analyze the impact of macro policy on micro behaviors. This paper first show that the CGE-IMH is more suitable for this study among the existed CGE Microsimulation approaches, and then compile a detailed Social Accounting Matrix (SAM) with 18035 households based on the macro data from national account of China and the household data from Chinese Household Income Project in 2002. After the data work, this paper modify the standard CGE model constructed by Lofgren et al.(2002) with increasing more households and estimated parameters, and take the agribusiness development policy effect on income distribution as example to illustrate the powerful ability of CGE-IMH model of China. This paper shows that the CGE-IMH model is a useful tool for policymakers on issues like policy’s distributional effect on households. 
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1. Introduction
Narrowing the income disparity of households is an important goal in the Twelfth Five-Year (2011-2015) Plan of China since the arising of income inequality with the economic growth. Lots of studies have been focused on this topic both in empirical and simulated areas. The empirical studies mainly on the measurements, causes and consequences of income disparity (Yang, 1999; Li and Zhao, 1999;Xu and Zou, 2000; Gustafsson and Li, 2002; Chang, 2002; Wang and Fan, 2004; Wan, 2007; Sicular et al.,2007;), and give supportive assumptions for policy and external shock simulations. The simulated researches could be classified into three groups according to the methods they adopt: the first group is studying the policy effect on income disparity at macro level which has the economy-wide effect. Many literatures of this kind have studied the impact of China’s accession to the WTO on income distribution based on a CGE analysis (Yang et al., 1997; Wang and Zhai, 1998; Zhai and Li, 2000; Wang et al., 2005). There are also some researches focuses on the impact of growth pattern on income distribution in China (He and Kuijs, 2007), while the other researches focuses on the impact of fiscal dimension of China’s governmental transfer and preferential tax policy on regional income disparity and poverty reduction (Wang et al., 2010), and on the impact of rural income support policy on rural income inequality (Heerink et al., 2006). The second group is studying the policy implication at micro level which considers the difference among micro behaviors, like household or firm. Zhang and Wan (2008) analyze the impact of income tax system on households’ income distribution in China based on a micro-simulation model. The third group is studying the macro policy effect on micro behaviors into which tries to incorporate both economy-wide effect and heterogeneous micro behaviors. Chen and Ravallion(2004) study the welfare impacts of China’s accession to the WTO at household level using a CGE microsimulation approach. Though these three groups have their merits in policy simulation, they still have their weakness. For example, the first group can not capture the change of household’s income because they assume representative household in their macro model, the second group can not consider the economy-wide effect of policies at micro level, and the third group is a comprehensive approach based on the first two groups. Technically, the work by Chen and Ravallion(2004) is not a real macro-micro approach due to the disequilibrium in the commodity market. Therefore, the existed studies have not dealt the relationship between micro heterogeneity and macro economy-wide well.    

As the Chinese government demonstrates that the economic growth in China should reach an inclusive growth, the policies focus on making all people sharing with the fruits of economic growth are and will be preferred by policymakers, and the policy effect on each household should be studied more seriously. Since the representative household in the model cannot be used to analyze whether all people have benefited from economic growth or not, it is necessary to build heterogeneous micro behaviors in the model. It is also very important to reflect the economy-wide effect of these national policies that implemented by the central government to achieve a harmonious society. Therefore, it is useful to build a macro-micro model which has the ability to include the above two elements and can provide accurate policy simulations for policymakers.   

There are arising interests in studying income disparity using CGE Micro-simulation methods which build a linkage between household model and CGE model around the world. Since the first paper proposed the idea of CGE Micro-simulation written by Decaluwé, Dumont and Savard (1999), dozens of studies were carried out to study the impact of macroeconomic policy on micro behaviors and three main approaches were used popularly(Cororation,2003; Bourguignon et al., 2003; Chitiga et al.,2007; Peichl,2008;Savard,2010). With the advantage of building the a linkage between the macro model and micro model, CGE Micro-simulation approach could be used to analyze the impacts of macro policy or external macro shock on micro behaviors, and also could be used to study the impact of micro behaviors on macro economy(Bourguignon et al., 2010). 

The availability of macro data and national-wide household survey in China provides a sufficient database for building such kind of macro-micro model. Since the introduction of SAM into China at the 1990s, a lot of researchers were devoted to compile and analyze SAMs in the following years at both national and provincial levels on different issues. These kinds of macro data provide enough material and experience for building the macroeconomic database for CGE model. Table 1 shows the representative SAM in China. 
In the national-wide household survey, several projects were funded to get the household information for academic purpose or policy purpose. Table2 shows the representative household database in China.
Table 1                   Representative SAM in China

	Level
	Year
	Authors
	Purposes

	National
	1992
	Zhou and Deng(1998)
	Focus on financial sector

	National
	1997
	Li(2003)
	General 

	National
	2002
	Li(2008)
	Focus on financial

	National
	2007
	Fan et al.(2010)
	general

	National
	1997
	Lei and Li(2006)
	Focus on environmental sector

	Provincial
	2000
	Fan and Zheng(2003)
	Focus on financial sector


Table 2            Representative Household Databases of China

	Name
	Range
	Sample
	Organization
	Purpose

	CENSUS
	1982,1990,2000
	All people in China
	NBS
	demographic

	UHS(Urban Household Survey)
	1986-2008(annual)
	About 35000 households
	NBS
	Income, education, employment

	RHS(Rural Household Survey)
	1986-2008(annual)
	About 67000 households
	NBS
	Income, education, employment

	CHIP(Chinese Household Income Project Survey)
	1988,1995,2002
	Nearly 20000 households
	NBS and CASS
	Income, consumption and employment

	CHNS(China Health and Nutrition Survey)
	1989,1991,1993,1997,2000,2004,2006
	Thousands of households
	CPC-UNCCH and NINFS-CCDCP
	Health and Nutrition 

	CHARLS(China Health and Retirement Longitudinal Study)
	2008
	About 2685 individuals in 1570 households
	CCER-PKU
	Health and Retirement

	CLHLS(Chinese Longitudinal Healthy Longevity Survey)
	1998,2000,2002,2005
	About 20000 individuals
	CCER-PKU and DU
	Healthy of the older 


(NBS: the National Bureau of Statistics of China; CASS: the Chinese Academy of Social Science; CPC-UNCCH: the Carolina Population Center at the University of North Carolina at Chapel Hill; NINFS-CCDCP: the National Institute of Nutrition and Food Safety in the Chinese Center for Disease Control and Prevention; CCER-PKU: the Center of Chinese Economics Research in the Peking University; DU: the Duke University. )

Based on the discussion above, it is urgently to build a CGE-IMH model for analyzing policy effect on income distribution, while the approach and data for this project is also well developed. The rest of the paper is organized as follows. Section 2 presents a comparative analysis about the existed types of CGE micro-simulation models with their advantages and weakness, and chooses a suitable one for this study. Section 3 describes the procedure of the compilation of detailed SAM with 18035 households, including the work of compiling macro SAM and balancing the household data with the macro account. Section 4 gives a comprehensive outlook of the Chinese CGE IHM model. Section 5 shows an application of analyzing the impact of agribusiness development policy on income distribution in China. The last section concludes on the usefulness of this approach in China and gives some implications for further study. 
2. THE comparative analysis among different models
Based on a CGE framework, CGE Micro-simulation includes a household model with detailed information about households’ income and expenditure, which is necessary and important for the issues like income distribution or heterogeneous households. The three popular approaches of CGE micro-simulation are CGE Integrated Multi-Household approach (CGE-IMH), CGE Micro-Simulation Sequential approach (CGE-MSS), and CGE Top-Down/Bottom-Up Approach (CGE-TD/BU) (Colombo, 2010). The CGE-IMH approach incorporates all households from household survey into the CGE model after achieving the consistency between national accounts for CGE model and micro data from household survey. It means that the households’ behaviors of labor supply and commodity purchase in household model are continue and the same as the assumption in CGE model. The CGE-MSS approach passes the output of CGE model under a certain scenario to the household model based on household survey after making the assumption of linkage between CGE model and household model. It means that the households’ behavior of labor supply is discrete and affected by household’s characteristics like education, gender, location, etc. The factor market, especially the labor market in this approach is equilibrium, but the commodity market is not market clearing due to the lack of feedback of households’ consumption.  The CGE-TD/BU approach is an extension of CGE-MSS with the consideration of the feedback effect from household model to the CGE model under the premise that the behavior change of households due to the effect by the CGE model will have great impact on the macro economy so that it is important to pay attention to the feedback effect. This approach is also an extension of CGE-IMH with change the households’ behavior of labor supply from continue choice into discrete choice, and consider more factors that have impact on households’ labor supply decision. Figure 1, figure 2 and figure 3 are frameworks for CGE-IMH, CGE-MSS and CGE-TD\BU approaches in respective in order to understand the mechanisms of these three approaches more smoothly. 

This paper compares the above three CGE micro-simulation approaches in aspects of the behavior and equilibrium in factor markets and in the commodity markets, data consistency and speed of solution found.
Behavior and Equilibrium in Factor Markets

Although labor and capital are the fundamental factors that could provide households with stable income flow, this paper only discusses the labor market for three reasons: the first one is that labor is the primary factor of households in developing countries, especially in China. The second one is that the interest rate in China is fixed by government, not the capital market, therefore, it is improper to analyze the capital market in general equilibrium model. The third one is lack of data about capital holding at micro level. 
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Figure 1    The Framework of CGE Integrated Multi-Household Approach
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Figure 2    The Framework of CGE Micro-Simulation Sequential Approach
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Figure 3     The Framework of CGE Top-Down/Bottom-Up Approach

Labor market is widely probed in the literature on the application of CGE micro-simulation approaches. In the CGE-IMH model, the labor supply behavior is continue and households do not make decision between work or not work, but decide how much time they should provide in response to the change of wage determined by the labor market. This model assumes that the labor market will be returned to equilibrium under external shocks or macro policies by wage flexibility, so there is no unemployment in the labor market. In the CGE-MSS and CGE-TD/BU models, the labor supply behavior is discrete and households could choose work or not work, and the choices they made are depended on their characteristics or by random. These models assume that the labor market is not market clearing under certain shocks or macro policies, and there will be workers who could not find job.  

Behavior and Equilibrium in the Commodity Markets

The equilibrium in the commodity markets is the essential of general equilibrium theory. Both in  CGE-IMH and CGE-TD/BU models, the demand of households in terms of commodity is equal to the supply of final commodity by the firm, though this equilibrium in the later model always named as the feedback from household to the CGE model. In the CGE-MSS model, the commodity markets are not in equilibrium since it has only considered the transmission from CGE to households in labor market and neglected the feedback to CGE model in commodity markets.  

Data Consistency

In the CGE-IMH model, it has to compile a detailed SAM which includes all households in micro-database. Therefore, it is necessary to balance the macro data and micro data. But in the CGE-MSS and CGE-TD/BU models, since the CGE model and household model are relative separate, they do not have to adjust the micro data to macro data. This is the advantage of these two models because the process of balancing the data is a time consuming work, however, this is also the weakness of these models since the error in simulations resulted from data inconsistency.  

Speed of Solution Found

The speed of solution found depends on the variables and equations in the model. CGE-IMH model takes a long time to find the solution due to the enormous variables and equations related with each household from micro-database. CGE-MSS model cost the shortest time since there are only several representative households in CGE model, and the work in the second step in household model is kind of statistic regression which do not need much time. The time CGE-TD/BU model needs between CGE-IMH model and CGE MSS model, because CGE-TD/BU has a loop between CGE model and household model until solution found. 

In view of the above comparative analysis, this paper contends that CGE-IMH and CGE-TD/BU are both suitable for China under different research purposes, and CGE-MSS is not as well as these two models since it does not reach equilibrium in commodity markets. Furthermore, since data inconsistency is important in macro-micro framework than the role of discrete behavior in labor supply, and the computation time is not a critical factor, it is more persuasive to choose CGE-IMH model.
3. DATA
Data in CGE-IMH model is a detailed SAM which consists of income and expenditure data from household survey and national data in the result of the matrix from the national SAM. Therefore, this section describes the compilation of the national SAM, the balance of household data and the reconciliation between household data and national account.

The Compilation of National SAM
In the national SAM showed in table 3, there are eight institutions inside the matrix.  The following illustrates the economic implication of the account in the SAM: (12) represents the income flow from industry to commodity, which named the commodity as input for production in industry; (14) represents the income flow from household to commodity, which named the household’s consumption; (16) represents the income flow from government to commodity, which named the government’s consumption or government’s purchase; (17) represents the income flow from investment and saving to commodity, which named the final demand of commodity for investment; (18) represents the income flow from rest of the world to commodity, which named the export of commodity; (19) named total demand of commodity; (21) represents the income flow from commodity to industry, which named the output of commodity by industry; (26) represents the income flow from government to industry, which named the subsidy to industry by government; (29) named the total income of industry; (32) represents the income flow from industry to factor, which named the remuneration of factor from industry; (38) represent the income flow from rest of the world to factor, which named the remuneration of factor from abroad; (39)  named the total income of factor; (43) represents the income flow from factor to household, which named the household’s income from factor; (45) represents the income flow from enterprise to household, which named the household’s income transferred by enterprise; (46) represents the income flow from government to household, which named household’s income transferred by government; (48) represents the income flow from rest of the world to household, which named the remittance from abroad; (49) named the total income of household; (53) represents the income flow from factor to enterprise, which named the enterprise’s income from factor; (59) named the total income of enterprise; (61) represents the income flow from commodity to government, which named the indirect tax on commodity; (62) represents the income flow from industry to government, which named the indirect tax on production; (64) represents the income flow from household to government, which named the direct tax on household; (65) represents the income flow from enterprise to government, which named the direct tax on enterprise; (68) represents the income flow from rest of the world to government, which named the government’s income from abroad; (74) represents the income flow from household to investment and saving, which named household’s saving; (75) represents the income flow from enterprise to investment and saving, which named enterprise’s investment and saving; (76) represents the income flow from government to investment and saving, which named government’s saving; (78) represents the income flow from rest of the world to investment and saving, which named abroad’s saving; (81) represents the income flow from commodity to abroad, which named commodity’s import; (83) represents the income flow from factor to abroad, which named abroad’s income from factor used in domestic; (86) represents the income flow from government to abroad, which named the abroad’s income from Chinese government; (89) named the total income of rest of the world from China; (91) named the total expenditure of commodity; (92) named the total expenditure of industry; (93) named the total expenditure of factor; (94) named the total expenditure of household; (95) named the total expenditure of enterprise; (96) named the total expenditure of government;(97) named the total expenditure of investment and saving; (98) named the total expenditure of rest of the world. 

Since the household survey is in 2002, this paper compiles the national SAM in 2002. The database for the national SAM includes the Input Output table in 2002, the Finance Yearbook of China in 2002, the Tax Yearbook of China in 2002 and the Cash Flow Statement of China in 2002. 

(12),(14),(16), (18), (32),(62),(81) are derived from the Input Output table in 2002 with 122 sectors; (26),(63),(64) are gotten from the Finance Yearbook of China in 2002;(38),(83),(53),(45),(46),(68) are computed from the Cash Flow Statement of China in 2002;(61) is from the Tax Yearbook of China in 2002; (17),(21),(43),(74),(75),(76),(78) are treated as balanced items. Table 4 is the final national SAM. 

Table 3              the Framework of Chinese National SAM

	
	Commodity
	Industry
	Factor
	Household
	Enterprise
	Government
	Investment and saving
	Rest of the world
	Total

	Commodity
	
	(12)
	
	(14)
	
	(16)
	(17)
	(18)
	(19)

	Industry
	(21)
	
	
	
	
	(26)
	
	
	(29)

	Factor
	
	(32)
	
	
	
	
	
	(38)
	(39)

	Household
	
	
	(43)
	
	(45)
	(46)
	
	(48)
	(49)

	Enterprise
	
	
	(53)
	
	
	
	
	
	(59)

	Government
	(61)
	(62)
	
	(64)
	(65)
	
	
	(68)
	(69)

	Investment and saving
	
	
	
	(74)
	(75)
	(76)
	
	(78)
	(79)

	Rest of the world
	(81)
	
	(83)
	
	
	(86)
	
	
	(89)

	Total
	(91)
	(92)
	(93)
	(94)
	(95)
	(96)
	(97)
	(98)
	


Table 4              The Chinese National SAM in 2002(unit: 1 billion yuan)

	
	Commodity
	Industry
	Factor
	Household
	Enterprise
	Government
	Investment and saving
	Rest of the world
	Total

	Commodity
	
	19157
	
	5257
	
	1912
	4907
	3033
	34266

	Industry
	31341
	
	
	
	
	194
	
	
	31535

	Factor
	
	10437
	
	
	
	
	
	69
	10507

	Household
	
	
	6268
	
	1735
	110
	
	108
	8221

	Enterprise
	
	
	4047
	
	
	
	
	
	4047

	Government
	202
	1941
	
	121
	381
	
	
	1
	2646

	Investment and saving
	
	
	
	2843
	1932
	428
	
	-296
	4907

	Rest of the world
	2723
	
	193
	
	
	1
	
	
	2917

	Total
	34266
	31535
	10509
	8221
	4047
	2646
	4907
	2915
	


The Balance of Household Data
The CHIP survey has almost 18000 households in 2002 and a large number of variables. This paper focuses on the educational level, income and expenditure variables. This paper classifies the households into unskilled and skilled according to educational level of the head of each household. The number of people each household treated as weighted value. 

The income items of urban households include: (1) wage and subsidy, (2) other income from work, (3) net income of private businessmen or self-employed, (4) property income and transfer income. The expenditure items of urban households include: consumptive expenditure, which consists of expenditure on (1) food, (2) clothes, (3) home equipment, facilities and services, (4) health and medical expenditure, (5) transportation and communication, (6) entertainment, education and culture services, (7) housing and the related, (8) miscellaneous goods and services; expenditure on building and buying houses; transfer expenditure; property expenditure; expenditure from debit and credit. 

The income items of rural households include: wage;  gross income from household operations; other household income which consists of (1) income from collective welfare fund, (2) other monetary income from various levels of government or collective, (3) income brought back or remitted by household members who lived and worked outside of the household, (4) presenter income from relative and friends, (5) income from renting out or contracting out land, (6) income from renting out of other assets, (7) income from interest and dividends, (8) other income. The expenditure items of rural households include: expenditure on (1) staple food, (2) non-staple food, (3) other food expenditure, (4) clothing, (5) transportation and communication, (6) daily use consumption goods, (7) durable goods, (8) medical care, (9) education, (10) housing, (11) purchasing fixed capital for production, (12) depreciation of productive fixed capital, (13) interest, (14) taxes and fees, (15) others. 

The income items of immigration households include: (1) income from being employed, (2) income from family production, (3) income from assets, (4) cash gifts, (5) others. The expenditure items of immigration households include: expenditure on (1) stable food, (2) non-staple food, (3) alcohol, (4) cigarettes, (5) clothes, (6) household equipment, facilities and services, (7) health and medical, (8) transportation and communication, (9) entertainment, educational and cultural activities in this city, (10) housing, (11) monetary value of gifts and cash gift, (12) charges for certificates, (13) miscellaneous, (14) remit to their home village. 

Based on the above variables, this paper adjusts the household’s income into five categories, such as income from labor, income from capital, income transferred from enterprise, income transferred from government and income transferred from abroad. The expenditure of household is divided into consumption on eight commodities, income tax to the government and saving. In CHIP database, the income of household is not always equal to the expenditure. This paper treats this discrepancy as the change of savings. Therefore, like the assumption in national SAM that treat saving as balance item, This paper also lets saving in micro data be balance item too while fix other variables constant. 

The Conciliation between Household Data and National Account
After obtaining the national SAM and household’s financial data, this paper still has to balance the income and expenditure between these two databases. There are two ways to balance the macro and micro data, one is to fix the macro data and adjust micro data into macro data, the other is to fix the micro data and adjust macro data into micro data ( Robilliard and Robinson, 2003). Since the CHIP data is sample from all households in China, this paper chooses the first method to balance these data, and uses cross entropy to do this adjustment. 

Following Golan et al.(1996), the estimation procedure of cross entropy is: 
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Subject to moment consistency constraints:

[image: image5.wmf],

1

1

N

ni

n

p

=

=

å

                                (2)


[image: image6.wmf],

1

I

niin

i

pxy

=

=

å

                               (3)

where yn is the share of household n’s total income or expenditure in all households from micro data, xi is the share of item i covers all households in total income or expenditure from macro data, pn,i is the objective weights this paper tries to estimate.  
4. MODEL
The CGE used is based on the standard CGE model by Lofgren(2002).The CGE model’s production functions are nested. Total production is generated by a Leontief function between value added and intermediates at the top level. The value added is determined by a Constant Elasticity of Substitution (CES) function among three factors. Intermediate demand by sectors is modeled as a Leontief function. There is no home-made commodity and all commodities are sold through the market. Factor demands are determined by the enterprise’s cost-minimize behavior. The closure choices in factor market are: (i) the supply of each factor is fixed; (ii) the relative wage and rent across sectors are fixed; (iii) the average wage and rent are endogenous determined by the market force. 

The nominal consumer price index is taken as the numeraire. All other prices are variable except the world price. The price of import commodity is equal to the world price multiply exchange rate plus the tariff on this commodity. The price of export commodity is equal to the world price multiply exchange rate minus the tariff this commodity. The domestic price is made up of the producer price plus indirect tax. 

The produced output is an aggregate output sold in the domestic market or export to foreign markets. There is imperfect transformation of the aggregate good into exports and domestic goods given by a constant elasticity of transformation (CET) function. Producers pursue to maximize their profit from their sales given the constraint in the transformation. Export demand is assumed finitely elastic because China is a big country. The price received by producers is given in domestic currency. In the domestic market the commodity is bought by households and government, and also used for investment and intermediate inputs. Domestic prices are changeable and equilibrate the demand and supply of each commodity. In the domestic market there are also imported commodities. These are combined in a CES function—alternative name is Armington function-- to form a composite commodity in each commodity.  International supply of imports is assumed to be infinite elastic at the given world prices. These armington specifications allows for two-way trade as well as some degree of independence in domestic prices (Chitiga et al., 2007).

Institutions consist of households, enterprise, government and the rest of the world. On the income side, households receive their income from wage of labor they provide, from rent of capital they lend, and from the transfer payment by the government, enterprise and the rest of the world. On the expenditure side, households spend their income on consumption of commodities, savings, direct taxes and transfers to other institutions. Consumption demand is specified as a linear expenditure system (LES) which is commonly used in CGE model obtained from maximizing a Stone Geary utility function. The calibration of subsistence consumption is performed on the income elasticity and the Frisch parameters, after first carrying out an adjustment of the elasticities to ensure that they satisfy Engel aggregation in the LES demand system (Dervis et al., 1982). All households are assumed to have the same utility function and the same Frisch parameter, but the income elasticities are different among urban, rural and immigrant households. Enterprise receives income from capital and transfers from other institutions. They pay dividend to their shareholders (households who invest money in the enterprise), pay direct taxes to the government, save and transfer income to other institutions but do not consume commodities.  
The model contains 18035 households derived from CHIP, which is randomly sampling from a nationally representative survey from 2002. The expenditure and income data for each household are extracted and linked to the macroeconomic data. Instead of having a few representative households, this paper has all the households from the surveys scaled up to the national population. This micro-data now forms part of the SAM and is used directly to calibrate parameters, like share parameters in the LES system, and to solve the CGE model. This paper is then able to trace the different impacts of policies on households due to their various sources of income and patterns of expenditure. 

The government receives taxes from institutions, commodities and activities. These taxes are given as fixed ad valorem rates. Direct taxes apply to enterprises and nearly all households. Government spends income on commodities and on transfers to other institutions. All transfers to households are fixed shares. The choices of government closure are: (i) the government demand scaling factor and direct tax scaling factor are fixed; (ii) change in domestic institution tax share is fixed; (iii) government savings and government consumption share of absorption are endogenous. When the government cut the taxes on agribusiness sectors or agribusiness commodities have government revenue consequences. How the government responds to this is obviously very important. Based on the government closure, the public savings will be adjusted to the balance of government account. 
The choice of closure in savings-investment balance is the neoclassical type, which the change in marginal propensity to save and saving rate scaling factor are fixed while investment scaling factor for fixed capital formation and investment share of absorption are endogenous. The choice of closure in current account of rest of the world is that exchange rate is fixed while foreign saving is endogenous. 
5. APPLICATION
This paper is using the above CGE-IMH model to study the impact of agribusiness development policies on income distribution in China. Large amount of low income people in China are living in rural area or working in agribusiness system with disadvantage wage. Figure 4 shows the relative wage in agribusiness is far below the industrial average wage, and decreases during 1994 and 2008. The improvement of income for these people is the key solution to narrow the income disparity in China. There are two strategies to increase the income of these low income population, one is to transfer them to live in urban area or work in non-agribusiness sectors because urban area and non-agribusiness sectors may have higher productivity and could more salary for their households and employee. This is what happened in China in the past thirty years from the outset of reform and opening policy. The other strategy is to enhance the productivity in rural area and agribusiness system. Since agribusiness is the dominant industry in rural area, the second strategy should focus on supporting the development of agribusiness. The Construction of New Countryside is an important policy implemented from the beginning of 21 century. Chinese government also carried out a series of supportive policies for agribusiness, such as the reduction of tax on agribusiness, the strengthening subsidy to agribusiness and the protection for agribusiness in the international trade. 
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Figure 4  Relative Wages of Agribusiness Subsectors (1994-2008)
Tax-reduction policy is an important instrument to support the development of agribusiness. This paper will make a policy simulation that cut 50% of value added tax on Agribusiness sectors as an example for illustrating the usage of the Chinese CGE-IMH model. There are three steps to achieve this work, the first step is to make sure the detailed commodities and industries be related with agribusiness, the second step is to estimate the free parameters in the CGE IMH model, and the third step is to make the simulation under the above scenario. 

In the objective model, there are five sectors (includes agricultural production sector, agricultural input sector, agricultural processing sector, agricultural distribution sector and non-agribusiness sector) and seven commodities(includes goods only for immediate input, staple food, non-staple food, alcoholic and cigarette, clothing, other commodities consumed by household, commodities consumed only by government). Four of five sectors are agribusiness sector, and four commodities of seven commodities are agribusiness commodity. The model uses three factors of production, namely skilled labor, unskilled labor and capital. The model has 18035 households, which are derived from the Chinese Household Income Project (CHIP) in 2002. The income and expenditure data for the survey was extracted and reconciled to the SAM sectors, institutions and factors of production using Cross Entropy method. 

This paper classifies the 122 industries in the original SAM into five industries according the International Standard Industry Classification (ISIC), and divides the 122 commodities into seven commodities according the correspondence between ISIC and Central Product Classification (CPC) and the correspondence between CPC and Classification of Individual Consumption according to Purpose (COICOP).
The free parameters, like the elasticity of trade, the elasticity of substitution between factors in production function, the income elasticity for commodity of household, are estimated based on the econometric method. 

Table 5 shows that the GINI coefficient of all households is decreasing after the agribusiness development policy of cutting 50% of value added tax on agribusiness sectors, it means that this policy is effective to narrow the income disparity in China. The GINI coefficient of urban households and the GINI coefficient inter these three groups are also decreasing with the implementation of this policy. However, this paper finds that the GINI coefficient of rural households and immigration households are increasing, which means that the agribusiness policy is not good to narrow the income disparity for immigration households and households who are living in rural area. Table 6 shows the same results. The explanation for this consequence is that the rich households in rural area and immigration are benefited more than poor households with the development of agribusiness, while poor households in urban area can benefit more than rich households.  
Table 5   Comparison of GINI coefficient before and after Policy classified by Urban-Rural

	　Urban-Rural
	All
	Urban
	Rural
	Immigration
	Intergroup

	Before policy
	0.531893
	0.418754
	0.435065
	0.470964
	0.216560

	After policy
	0.531819
	0.416299
	0.435922
	0.476268
	0.216200

	Ratio of change
	-0.01%
	-0.59%
	0.20%
	1.13%
	-0.17%


Table 6   Comparison of Theil Entropy before and after Policy classified by Urban-Rural

	Urban-Rural
	All
	Urban
	Rural
	Immigration
	Intergroup

	Before policy
	0.511031
	0.298253
	0.328809
	0.386328
	0.216560

	After policy
	0.509322
	0.293989
	0.330766
	0.399782
	0.216200

	Ratio of change
	-0.33%
	-1.43%
	0.60%
	3.48%
	-0.17%


Table 7 shows that the GINI coefficients of households in Capitalzone, Centercoast, Southeast and Interregional are decreasing, while GINI coefficients of households in other regions are increasing after the policy. According to the economic geography in China, the Capitalzone, Centercoast and Southeast regions are richer than other regions (NBS, 2010), so the agribusiness development policy is useful to decrease the income disparity in rich regions in China, but not good for poor regions. Results from Table 8 are almost the same. The explanation for this result is that rich households can benefit more than poor households in poor regions, while rich households are benefited less than poor households in rich regions. Therefore, the GINI coefficient of households interregional decreases nearly 2.36% after the policy. 
Table 7          Comparison of GINI coefficient before and after Policy classified by Region

	Region
	Northeast
	Capitalzone
	NorthChina
	Centercoast
	Southeast
	CenterChina
	Northwest
	Southwest
	Interregional

	Before policy
	0.562827
	0.478074
	0.40288
	0.457134
	0.453371
	0.508582
	0.522898
	0.52763
	0.07067

	After policy
	0.564735
	0.473567
	0.404825
	0.453213
	0.452745
	0.510161
	0.523509
	0.528284
	0.069

	Ratio of change
	0.34%
	-0.94%
	0.48%
	-0.86%
	-0.14%
	0.31%
	0.12%
	0.12%
	-2.36%


Table 8          Comparison of Theil Entropy before and after Policy classified by Region

	Region
	Northeast
	Capitalzone
	NorthChina
	Centercoast
	Southeast
	CenterChina
	Northwest
	Southwest
	Interregional

	Before policy
	0.552937
	0.384163
	0.278087
	0.360701
	0.377135
	0.477530
	0.506460
	0.502798
	0.070670

	After policy
	0.557681
	0.381173
	0.281447
	0.350251
	0.376430
	0.480260
	0.504856
	0.501303
	0.0690000

	Ratio of change
	0.86%
	-0.78%
	1.21%
	-2.90%
	-0.19%
	0.57%
	-0.32%
	-0.30%
	-2.36%


6. Conclusions
This paper builds a CGE-IMH model for analyzing the impact of macro policy on micro behaviors. Compared with the representative CGE model, CGE-IMH model has the advantage of considering the heterogeneity of households; compared with the CGE-MSS and CGE-TD/BU, CGE-IHM model has the whole quality required by macro-micro analysis, like equilibrium in factor market and commodity market, and data consistency. Beside the analysis on impact of agribusiness development policy in section five, CGE-IMH model could also used for a wide series of policy simulations in areas of the trade policy, environmental policy and so on. 

Since the data in the CGE-IMH in this paper is in year 2002, it is better to update to year 2007 after the availability of CHIP2007. Meanwhile, in order to make this model more accurate in policy simulation, we should utilize the household data in CHIP1998 and CHIP1995. In the near future, we also could use the household data from other household survey, like CHNS to study issues like the impact of macro policy on individual’s health condition, etc. 
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