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Abstract - This paper develops an overlapping generation (OLG) model to study the impact of fiscal tax policy in the real 
estate market on macroeconomic variables in China. The result shows that the individual income tax and real estate transaction 
tax can decrease house price, but they have a negative impact on macro economy. Therefore, the government should formulate 
appropriate tax policies to carefully control housing prices. 
 
Index Terms - OLG model, individual income tax, real estate transaction tax, policy analysis.  

 
I. INTRODUCTION 
 
Chinese real estate market has undergone rapid growth 
within the past decade. Although the rapid 
development of the real estate industry in China has 
quickly become the pillar of the Chinese economy, 
there are many underlying problems to such a growth 
rate. 
The government has issued a series of policies to 
stable real estate market. Among them, fiscal tax 
policy stands a significant status. This paper selects 
two representative taxes to analyze their impacts. 
The first tax is the individual income tax. It refers to 
the tax levied by the government on the income of 
individuals, such as wages, bonuses, and labor income. 
In this paper it mainly refers to the wage tax. 
According to Yan (2013), it can effectively affect the 
supply and demand of housing, and then regulate the 
housing prices. 
The second tax is the real estate transaction tax. It 
focuses on increasing the cost of transacting housing 
in buying and selling period. In China, this tax policy 
has not yet been fully implemented. However, there is 
substantial empirical evidence in other countries that 
the real estate transaction tax will cause a significant 
negative impact on the real estate market (Karel 
Martens, 1998).  There are two views on whether or 
not tax policies should be applied to house prices in 
China. The supporters indicated for three reasons. (1) 
It can provide stable tax revenue for local governments. 
(2) It can adjust property allocation and optimize real 
estate resource allocation. (3) The last but the 
importance one is that it can regulate the house price. 
However, there are two reasons for suspending the tax 
policy on real estate. This is why Chinese government 
has not implemented comprehensive tax policy on 
housing prices so far. (1) Tax policy needs to be 
directed to individuals and families, with wide 
influence and difficulty in collecting. (2) Tax policies 
may exacerbate the downside risks of the entire macro 
economy. We used an OLG for three reasons: (1) The 
OLG model is based on the macroeconomics and can 

study the consumption behavior of different 
generations. (2) The OLG model can effectively avoid 
the problem of “Lucas Criticism” and can perform 
data simulation experiments in the absence of 
historical data. (3) OLG model can be used to study 
the long-term equilibrium and short-term fluctuations 
of various macroeconomic variables. There have few 
literatures that use OLG model to analyze real estate 
market. Therefore, all research in this article is original. 
This paper references some theories of DSGE model. 
For example, Zhi (2013) developed a DSGE model to 
obtain the effects of four macroeconomic policies 
including property tax policy to real estate market in 
China. Compared with DSGE model, the overlapping 
generation model are always be used in the research of 
aging problems. Zhao and Huang (2017) constructed 
an overlapping generation model with real estate 
market, trying to analyze the causes of the continuous 
rise in housing prices. Our main contribution is to 
introduce the OLG model with real estate to analyze 
the effects of two fiscal tax policies on 
macroeconomic variables. Section 2 describes the 
OLG model, introduces five exogenous variables and 
eight macroeconomic endogenous variables. In order 
to save time and cost, and make sure the accuracy of 
results, all parameters in this paper are estimated by 
other authoritative literature in section 3. Section 4 
analyzes the impulse responses to several shocks. 
Section 5 make conclusions and gives some 
suggestions for government.  
II. MACRO EFFECT OF TAX POLICIES: 
THEORETICAL MODELS 

 
Fig1 Logical Framework of OLG Model 
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A. Household 
Assuming all of household is homogenous. The 
household has one unit of time endowment in both 
young and old age. This paper uses Zhou Yi (2017) 
and Luo Yongmin and Wu Wenzhong (2012) for 
reference. The lifetime utility is represented by the 
following formulation: 
U c ,c ,h logc βlogc ω θhlogh  (1) 
Where, c  is the consumption per capita in young age 
and c  is the consumption per capita in old age. h  
is the value of real estate at time t. β is the parameter of 
time discount factor. θ  is the parameter of the weight 
factor of real estate consumption relative to ordinary 
goods consumption. ω  is the real estate preference 
shock. 
The budget constraint of individuals in young and old 
age are written as follows: 
 
c h 1 γh, τh s w 1 γ τ  （2） 

c h 1 γh, τh 1 r s  （3） 

 
Where, s  is the amount of saving in time t. w  is the 
amount of wage in tine t. And  r  is the interest rate in 
time t. In this paper, we introduce two different taxes 
that maybe influence the real estate market and macro 
economy. Where,  τ  is the real estate transaction tax, 
and we assumed that the tax is only collected when 
buying and selling house. τ  is the individual income 
tax.  γ  is the shock of the real estate transaction tax. 
γ  is the shock of the individual income tax. 
It uses Luo Yongmin and Wu Wenzhong (2012) for 
reference, and assumed that the housing value of per 
capita changes as follows: 
h = (1-d+R+v )h  （4） 
 
Where, v  is shock of growth rate of current housing 
prices relative to last year's. R is the annual loan 
interest rate. d is housing depreciation rate. R and d are 
constant. In fact, h contains two parts: the average 
housing price and housing area. Since h is endogenous 
to the model, and the per capita housing area of the 
whole society will not change under normal 
circumstances. Therefore, in the model, if h decreases, 
the real estate price is also declining. 
 
B.  Firms 
Assume that the entire society produces two kinds of 
products: normal goods product and housing 
investment product. All of the firm`s products are 
assumed to be homogenous and operate under the fully 
competitive market. The production function is 
represented by the Cobb-Douglas function: 
Y A KαN α （5） 
Where, Y  is the total output of time. K  is the capital 
stock in time t. A  is the total factor productivity. N  is 
the labor population in time t, (we assume that the 
labor force population is equal to the population of 
youth.) 

C. Market Equilibrium 
According to the conditions that the total supply of 
society is equal to the total demand of the society, we 
can draw the following market clearing conditions: 
①Consumption market:  
      N w 1 γ τ N c Y （7） 
② Labor market: 
     N N （8） 
③. Capital market: 
    K N s (9) 
A. Exogenous shocks 
① Total function productivity shock: 
    ln A 1 φ ln A φ ln A ε , (10) 
② The shock of the real estate transaction tax: 
            ln γh, φτ ln γh, ετ, (11) 

③ The shock of the individual income tax： 

         ln γ , φτ ln γ , ετ, (12) 

④ House price growth shock: 
       ln v 1 φ ln v φ ln v ε , (13) 
⑤ Real estate preference shock: 
      ln ω φh ln ω εh, (14) 
Where, φ , φτ and , φ  φ represent the continuous 
level of exogenous shocks. The closer the value is to 1, 
the more prolonged the impact of exogenous impact. 
 
III. PARAMETER ESTIMATION  
 
For the empirical data analysis, this paper employed 
the DYNARE software to do the data simulation. In 
order to save time and ensure the correctness of the 
results, all of the parameter values in this paper are 
directly obtained from other literature. 

Table 1(a): The source of the required parameter calibration 
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The total function productivity shock is presented at 
fig 4. The endogenous variable which is influenced by 
the technology shock are housing price, saving, wage, 
consumption for the young and old generation and etc. 
From the fig 4, it is clear that almost all of the variable 
will be decrease as the productivity decreases and last 
more than 20 periods. From the perspective of the 
change of Chinese total factor productivity, the 
productivity increased rapidly in China from 1992 to 
1995 (Guo and Jia, 2005). At the same time, the output 
increased rapidly from an average annual growth rate 
of 10% from 1992 to 1997. Per capita capital has been 
growing at around 8% until 2000, but it has reached 
11% in 2000 (Zhang Jun and Zhang Yuan, 2003). 
Consumption continued to grow by more than 10% in 
2006 and 2007. While house prices growth rate also 
reached the peak of 23% in 2009.  
Therefore, from the time point of view, the impulse 
response of this paper is in line with the actual 
situation of Chinese economic development, and has a 
good ability to simulate the real economy. 
D. House price growth rate shock 
The effect of the growth rate of house price shock on 
the endogenous variable is showed at fig 5. We can 
find that the growth rate of house price would 
influence two variables: house price and saving.  
From the perspective of response characteristics, the 
value of housing is immediately improved and 
converges with the house price growth rate. However, 
there is a negative effect between house price growth 
and saving. The reason for this difference is that the 
rapid rise in housing prices will cause housing owners 
to create a “wealth illusion” in the short term. They are 
full of confidence in the future, so that they would 
decrease their saving to do some other things. 
 

 
Figure 5 Response to house price growth shock 

 
Therefore, in general, the negative impact of housing 
price growth shock will have a positive impact on the 
macro economy in the short term, but as time goes on, 
this positive promotion will turn into a negative 
impact. 
 
E. Real estate preference shock 
The effect of the real estate preference shock on the 
endogenous variable is showed at fig 6. Real estate 
preference shocks are positively correlated with real 
estate value and have a negative impact on 
consumption for young generation and old generation 
and savings. 
The impact of real estate preferences will increase the 
marginal utility of real estate, which will make the 

household to increase the proportion of real estate 
expenditure in total household expenditure, so that the 
demand for real estate will increase, thus causing the 
rise in real estate prices. And because of the existence 
of budget constraints, consumption and savings will 
decrease in young age. When he was old, because his 
savings were reduced when he was young, the 
consumption would be reduced accordingly. 
Therefore, the increase in housing preferences will 
have a negative impact on the macro economy in the 
long time. Since the housing commercialization 
reform in 1997, due to the improvement of people’s 
living standards and the existence of housing 
speculation, the enthusiasm of Chinese people to own 
houses rise continuously. This mainly causes two 
consequences. On one hand, real estate value is 
continuously overestimated, prompting a large amount 
of capital to flow into the real estate industry. On the 
other hand, it also makes the output and demand 
unable to coordinate development, which has a certain 
negative impact on the macro economy. 
 

 
Fig 6 Response to real estate preference shock 

 
V. POLICY APPLICATIONS 
 
The real estate transaction tax policy can support the 
real estate market better, and it would not give much 
negative effect to macro economy as individual 
income tax, but its effect of controlling housing prices 
is smaller. It also has a positive effect on interest rate. 
The individual income tax has a better effect on 
declining housing prices, but it has more negative 
effect. If compared with real estate transaction tax 
policy, the government should use individual income 
tax policy as a main way to reduce housing prices. 
 
CONCLUSION 
 
According to the results of the estimated model, we 
found that: 
The individual income tax policy and real estate 
transaction tax policy can control housing prices, but 
they will have a negative effect on other 
macroeconomic variables such as consumption, 
savings, and output and so on. 
Real estate transaction tax policy has a more persistent 
effect than the individual income tax policy. The 
government should formulate suitable tax policies 
based on the actual situation of economic operation, 
and cannot ignore the negative impact of tax policy. 
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This paper believes that Chinese next step in the tax 
reform related to the real estate market needs to pay 
attention to the following aspects: 
1) The Chinese government should implement stable 

tax policies. According to Chinese current 
economic and social development reality, 
adopting a gradual promotion of real estate tax 
reform will help maintain stable economic 
development. Different regions and groups should 
impose different tax rates. The government 
should focus on levying real estate transaction 
tax, and consider other fiscal tax.  

2) The Chinese government should implement a low 
tax rate policy. Although the high tax rate of these 
two fiscal taxes can effectively regulate the real 
estate market, their negative impact on other 
macroeconomic aspects will also increase. The 
government can implement the corresponding tax 
reduction and tax exemption policies to rationally 
regulate the macro economy. 

3) Government’s tax policies should be flexible. 
Local governments can be given corresponding 
rights to set tax rates according to local 
conditions. 
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