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Abstract  By constructing a New Keynesian 
dynamic stochastic general equilibrium 
(DSGE) model that embeds structural fiscal 
policy and contains two types of households, 
labor intermediaries, manufacturers, the 
central bank, and fiscal departments, and 
based on China’s macroeconomic controls 
that combine proactive fiscal policy with 
prudent monetary policy in the context of 
supply-side structural reform, this paper 
compares and analyzes the macroeconomic 
effects of the various types of proactive fiscal 
policy instruments, and measures the impact 
of the choice of anchors for monetary policy 
on the long-term welfare loss caused by the 
various fiscal policy instruments. This study 
finds that the consumption-oriented fiscal 
expenditure increase and labor income tax 
reduction policies have the most significant 
macroeconomic stimulus effects in the 
short term, but attention should be paid to 
the disadvantage that they may lead to the 
rise of government debt risks; and in the 
long term, the role of production-oriented 
fiscal expenditure policies in guaranteeing 
the stable operations of China’s economy 
should be brought into play. In 
addition, once the implementation 
of proactive fiscal policy lasts for 
too long, their long-term effects 
may be weakened, with negative 

macroeconomic impacts. In order to 
mitigate the resulting long-term economic 
fluctuations and welfare loss, prudent 
monetary policy should be fine-tuned with 
price stability as the anchor.

Keywords  fiscal policy, monetary policy, 
choice of anchors, welfare loss

1	 Introduction

In recent years, China’s economy has 
shifted from high-speed growth to high-
quality development in the process of 
actively promoting supply-side structural 
reform. However, the China‒US trade 
frictions, the COVID-19 pandemic and 
other unfavorable factors have increased the 
downward pressure on China’s economic 
growth. Against this backdrop, the central 
government repeatedly stressed that China 
should implement proactive fiscal policy 
and prudent monetary policy, increase 
efforts to ensure stability on six fronts (i.e., 
employment, financial sectors, foreign trade, 
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Besides, other scholars point out that the 
rapid growth trend of China’s non-tax 
revenue in recent years may offset the 
effects of tax reduction policies, resulting 
in limited reductions in enterprises’ tax 
costs and restricting the high-quality 
development of market players, so they 
believe that China should not neglect 
the tax relief for non-tax revenue in the 
implementation of the proactive fiscal 
policy (Peng et al., 2020). Nonetheless, most 
of the above views are put forward from the 
perspective of aggregate tax revenue and 
aggregate government expenditure. It can 
be seen from the implementation practice 
of the fiscal policy since the implementation 
of supply-side structural reform that 
China’s fiscal policy have changed from 
the traditional stimulus model with large-
scale investment in railroads, highways and 
urban infrastructure, to a greater emphasis 
on the role of structural fiscal expenditure 
and tax reduction policies in economic 
restructuring and improving weak areas. In 
order to objectively understand and grasp  
the effects of China’s fiscal policy, it 
is therefore necessary to measure and 
compare the differentiated impacts of 
different types of tax reduction and 
government expenditure policies on 
macroeconomic variables in both the short 
term and the long term based on China’s 
implementation practice of fiscal policy 
in the process of supply-side structural 
reform.

In addition, the implementation 
effects of fiscal policy often require a 
suitable macro-financial environment 

foreign investment, domestic investment, 
and expectations), hedge the impact of the 
pandemic with stronger macroeconomic 
policies, adopt proactive fiscal policy that 
are more effective, implement prudent 
monetary policy that are more flexible 
and moderate, and maintain reasonably 
abundant liquidity through required reserve 
ratio cuts, interest rate cuts, refinancing and 
other means.1 

However, there are different 
opinions and views in the academic 
community on how to make proactive fiscal 
policy more effective. Some scholars argue 
that the expenditure policies that focus 
on expanding the government’s public 
fiscal expenditure, despite their short-
term advantage of boosting economic 
growth, have the long-term disadvantages 
of crowding out private consumption, 
leading to overcapacity, distorting resource 
allocation, and being detrimental to the 
optimization of industrial structure (Bian & 
Yang, 2016; Zhang et al., 2018), while in the 
context of supply-side structural reform, 
tax cuts are conducive to the economic 
restructuring and the reduction of enterprise 
costs and leverage ratios, so it is suggested 
that China should adopt the proactive 
fiscal policy with a focus on structural tax 
and fee reduction, instead of the old path 
of expanding fiscal expenditure (Lin et al., 
2017). However, some scholars point out 
from the perspective of improving weak 
areas that fiscal expenditure policies have 
obvious productive characteristics with an 
obvious stimulus effect on the economy (Li 
et al., 2020), and accordingly argue that the 
current fiscal policy should remain 
focused on expenditure expansion. 

	 1 Source: The official website of the State Council of the People’s Republic 
of China.
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provided by monetary policy (Bianchi 
& Melosi, 2019). In the short term, the 
implementation of proactive fiscal policy 
mainly aims at improving quality and 
efficiency, while in the long term, the 
implementation of proactive fiscal policy 
not only boosts economic growth, but also 
exacerbates economic fluctuations and 
brings about social welfare loss. In this 
case, the adoption of scientific and rational 
monetary policy may help mitigate the 
long-term social welfare loss caused by the 
implementation of fiscal policy. For this 
reason, the central bank has implemented 
prudent monetary policy in the process of 
guarding against systemic risks, in order 
to promote supply-side structural reform 
and ensure the effectiveness of the fiscal 
policy. On the basis of prudent monetary 
policy, the central bank has made flexible 
adjustments to its monetary policy through 
anticipatory adjustments and fine-tuning in 
accordance with the overall macro-control 
goals and the liquidity needs of the market. 
Therefore, under the overall macro-control 
goals of ensuring stability on six fronts, the 
adjustments to the prudent monetary policy 
come with the problem of choosing policy 
anchors. When the proactive fiscal policy 
are combined with prudent monetary 
policy, what will be the impact of the 
choice of different monetary policy anchors 
on the long-term welfare loss caused by 
various fiscal policy instruments? or which 
monetary policy anchors can be paired 
with different fiscal policy instruments 
to minimize the long-term welfare loss? 
Obviously, this is also one of the problems 
that need to be explored to optimize macro-
control policies in the context of supply-

side structural reform.
To solve the above problems, this 

paper constructs a dynamic stochastic 
general equilibrium model containing 
economic agents such as households, 
manufacturers, the central bank and 
governments, compares the short-term and 
long-term macroeconomic effects of various 
fiscal expenditure and tax reduction policy 
instruments, discusses the choice of proactive 
fiscal policy instruments in the context of 
supply-side structural reform, and measures 
the choice of monetary policy anchors 
under the prudent monetary policy from 
the perspective of long-term mitigation of 
social welfare loss. This study finds that in 
the short term, the consumption-oriented 
fiscal expenditure increase policies and 
labor income tax reduction policies have the 
most significant macroeconomic stimulus 
effects; while in the long term, people should 
focus on the role of production-oriented 
fiscal expenditure policies in guaranteeing 
the stable operations of China’s economy. 
In addition, once the implementation of 
proactive fiscal policy lasts for too long, 
their long-term effects may be weakened, 
with negative macroeconomic impacts. In 
order to mitigate the resulting long-term 
economic fluctuations and welfare loss, 
prudent monetary policy should be fine-
tuned with price stability as the anchor.

The marginal contribution of this 
paper is as follows. (1) Compared with the 
existing studies on the effects of aggregate 
fiscal policy, this paper builds on the 
characteristics of China’s current fiscal 
policy implementation, such as the focus 
on reducing tax burdens of both individuals 
and enterprises and the huge expenditure 
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on improving weak areas of infrastructure, 
divides the fiscal expenditure policies into 
two categories, namely consumption-
oriented fiscal expenditure and production-
oriented fiscal expenditure, divides the tax 
policies into two categories, namely labor 
income tax and enterprise income tax, 
and incorporates non-tax income into the 
analysis framework;2 and compared with 
the existing studies that mainly focus on 
measuring the short-term effects of the fiscal 
policy, this paper also measures the long-
term effects of the proactive fiscal policy 
from the perspective of long-term policy 
multiplier. (2) Under the established macro-
control mode that combines proactive fiscal 
policy with prudent monetary policy, and 
for the purpose of long-term mitigation of 
welfare loss caused by the implementation 
of various fiscal policy instruments, this 
paper explores the choice of anchors for 
prudent monetary policy in the fine-tuning  
process.

2	 Literature Review

2.1     Macroeconomic Effects 
of Fiscal Expenditure and 
Tax and Fee Reduction 
Policies

Among the existing literature, the 
studies on the macroeconomic 
effects of fiscal expenditure and 
tax and fee reduction policies have 
fruitful findings. In terms of fiscal 
expenditure policies, most of the 
existing studies have confirmed 
their effects on boosting output 
and employment (Attinasi & 

Klemm, 2016; Iwata, 2011), but there 
are different views on how government 
expenditure increase policies affect private 
consumption and private investment. 
According to Perotti (2007), an increase in 
fiscal expenditure may lead to an increase in 
private consumption and real wages, except 
in exceptional cases such as wars. Ramey 
(2011) disagrees with this view, noting that 
the traditional VAR method for capturing 
fiscal shocks is delayed in time and the 
initial impact of fiscal shocks is neglected, 
so the narrative approach has been used 
to measure the news shocks of fiscal 
expenditure in the US from 1939 to 2008, 
with the findings that an increase in fiscal 
expenditure leads to corresponding declines 
in private consumption and real wages. 
Wang and Tian (2014) construct a dynamic 
stochastic general equilibrium model 
from the perspective of structural fiscal 
expenditure, and find through simulation 
that there is an Edgeworth complementarity 
between government consumption and 
private consumption, which promotes 

	 2 According to Hu and Guo (2012), consumption-oriented fiscal 
expenditure includes general public service expenditure, foreign 
affairs expenditure, national defense expenditure, public security 
expenditure, education expenditure, culture, sports and media 
expenditure, health care and family planning expenditure, urban and 
rural community affairs expenditure, housing security expenditure, 
and social security and employment expenditure; and production-
oriented fiscal expenditure includes transportation expenditure, 
agriculture, forestry and water expenditure, energy conservation 
and environmental protection expenditure, resource exploration, 
power and information affairs expenditure, commercial services 
and other affairs expenditure, financial supervision and other affairs 
expenditure, assistance to other regions expenditure, land resources, 
meteorology and other affairs expenditure, science and technology 
expenditure, and food, oil and material reserves and other affairs 
expenditure. According to the estimation method of Guo and Lü 
(2010), labor income tax includes labor-apportioned personal income 
tax and social security fund income; corporate income tax in the 
model is equivalent to the corporate income tax in the narrow sense in 
reality. Non-tax revenue refers to all revenue other than taxes, which 
are legally obtained by government departments at all levels, public 
institutions, social groups acting on behalf of the government, and 
other organizations by using state power, government credibility, and 
owners’ rights of state-owned resources.
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private consumption, and that the long-
term multiplier effect of government 
investment on output is much greater than 
that of government consumption. In terms 
of tax reduction policies, most scholars 
use empirical methods to analyze the 
macroeconomic effects of the tax reduction 
policies, but have not reached a consensus 
(Blanchard & Perotti, 2002; Chirinko et al., 
1999). In view of this, more and more studies 
have tried to construct dynamic stochastic 
general equilibrium models for further 
exploration. For example, Formi et al. (2009) 
incorporate different types of distortionary 
taxes and fiscal expenditure into the unified 
framework of the New Keynesian dynamic 
stochastic general equilibrium (DSGE) model  
and find that in the eurozone, the economic 
effects of tax reduction policies are more 
pronounced than that of fiscal expenditure 
increase policies, the reduction of labor 
income tax and consumption tax can boost 
consumption and output, and the reduction 
of capital income tax can support the 
expansion of both investment and output 
in the medium term. Apart from the studies 
from the perspective of expenditure and 
taxation, some scholars also research into the 
impact of non-tax revenue because China’s 
non-tax revenue accounts for a large share 
of its fiscal revenue. The relevant studies 
find that China has long-standing problems 
in respect of its non-tax revenue such as 
uncontrolled scale, structural imbalance, 
and disorderly distribution (Lu, 1998). 

2.2     Choice of the Anchors for 
Fiscal Policy and Monetary Policy

In terms of the choice of anchors for 
monetary policy, the adjustments to 

quantity-based monetary policy are 
mainly based on the McCallum Rule, 
which means that the monetary base is 
adjusted with money velocity and national 
income as the anchors (McCallum, 1987). 
However, along with the transformation of 
China’s monetary policy from quantitative 
regulation to price regulation, the Taylor 
rule for price-based monetary policy has 
gained more attention, which means that 
policy rates are mainly adjusted with price 
stability and economic growth as the anchors 
(Taylor, 1993). From the perspective of 
fiscal policy, the choice of anchors for 
monetary policy is more important and 
complex. Specifically speaking, proactive 
fiscal policy also come with some problems 
while acting as economic stimulants. The 
fiscal shocks that are intended to stabilize 
the economy can sometimes bring about 
excessive macroeconomic fluctuations due 
to discretionary and improper applications, 
the lack of strict debt constraints, or other 
reasons (Fatás & Mihov, 2006). Based 
on the above views, many scholars have 
explored the choice of anchors for monetary 
policy during their adjustments from the 
perspective of enhancing the effects of 
fiscal policy and mitigating their adverse 
impacts. For example, Davig and Leeper 
(2011) construct a dynamic stochastic 
general equilibrium model with Markov 
regime switching incorporated, pointing 
out that the consumption-oriented fiscal 
expenditure often exacerbates economic 
fluctuations and pushes up inflation, 
while the proactive monetary policy with 
price stability as an anchor can reduce 
the government consumption multiplier 
through the negative wealth effect, 

Frontiers of Economics in China-Selected Publications from Chinese Universities 340



thus absorbing the excessive economic 
fluctuations caused by fiscal shocks. In 
addition, based on the practice of global 
inflation expectation management, Ma 
(2014) points out that in order to prevent 
inflation risks arising from hidden fiscal 
deficits, monetary policy should strengthen 
the anti-inflationary stance as a nominal 
anchor to guide the public’s expectations. 
However, Bianchi and Melosi (2019) 
disagree with the view and point out from 
the surge in U.S. government debt after 
the 2008 global financial crisis that the 
monetary policy should be adjusted with 
long-term price stability as the only anchor, 
without the need to use the price level as 
an anchor in the short term, so that the 
problem of high government debt can be 
alleviated by an uptick in the short-term 
inflationary expectations.

The existing findings have laid an 
important foundation for further studies in 
this field. However, the existing studies still 
need to be expanded both from the theoretical 
perspective and from the perspective of 
China’s macro-control goals. First, the studies 
on aggregate expenditure and tax policies 
neither reflect the coexistence of structural 
expenditure and tax policies in the current 
fiscal policy implemented by China, nor 
measure the effects of the implementation 
of each policy. Second, the existing studies 
have not distinguished between the short-
term and long-term macroeconomic 
impacts of proactive fiscal policy, but in the 
long term, the implementation of the fiscal 
policy can also cause disturbances in output 
and inflation, as well as welfare loss. In the 
current context of promoting supply-side 
structural reform, it is well-established that 

proactive fiscal policy should be combined 
with prudent monetary policy. However, 
the choice of anchors for prudent monetary 
policy in the anticipatory adjustments and 
fine-tuning process is particularly important 
for reducing the economic fluctuations and 
long-term welfare loss caused by proactive 
fiscal policy. Therefore, this study aims to 
address the above two limitations, which 
has great academic value and practical 
significance.

3	 Model

By following the classical modeling 
framework (Forni et al., 2009), authors 
of this paper construct a New Keynesian 
DSGE model that incorporates price 
stickiness, wage stickiness, and investment 
adjustment costs. The sectors included 
in the model are two types of households, 
labor intermediaries, manufacturers, the 
central bank, and fiscal departments.

3.1     Households

The authors assume that there are two types 
of households with infinite lifetimes in the 
economy, i.e., Ricardian and non-Ricardian 
households, which are denoted by R and 
NR in superscript form, respectively. 
The Ricardian households have access to  
financial markets, make inter-temporal 
consumption and labor decisions by 
smoothing their life-cycle income, purchase 
bonds and make capital investment decisions, 
while the non-Ricardian have no access to 
financial markets, are completely risk-averse 
and unable to make inter-temporal decisions 
for utility maximization, and can only make 
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consumption and labor decisions on the 
basis of their current income.

3.1.1	 Ricardian Households

The authors assume that the Ricardian 
households maximize utility through 
consumption and labor supply, with a target 
utility function as follows:

  max E0 Σ βt log(CR
t+sGGC

t )-
(LR

n, t)
1+η

1+η  ,� (1)

where, E0 is the expectation operator, t is 
the number of periods, β is the discount 
rate, and CR

t , GC
t , LR

n,t, η are the private 
consumption of Ricardian households, the 
government’s consumption-oriented fiscal 
expenditure, the labor supply of the n-th 
Ricardian household, and the reciprocal of 
the Frisch elasticity of labor, respectively.

Besides, the residents’ effective 
consumption should include both residents’ 
consumption and fiscal expenditure. 
Therefore, this paper adds consumption-
oriented fiscal expenditure to the household 
utility function and assumes that there is 
a certain degree of substitution between 
consumption-oriented fiscal expenditure 
and private consumption. sG is the 
elasticity of substitution between private 
consumption and consumption-oriented 
fiscal expenditure.

The authors further define the price 
as Pt, the wage level of the n-th Ricardian 
household as WR

n,t; the nominal government 
bond holdings of the Ricardian household as 
Bt, and the yield on government bonds that 
includes principal and interest is equal to the 
benchmark interest rate set by the central 
bank, i.e., Rt; and the private investment, the 
private capital stock, the return on capital, and 

the capital utilization rate of the Ricardian 
household as It, KP

t, RK
t and ut, respectively. 

By referring to Christiano et al. (2005), the 
authors also assume that when the capital is 
idle or over-utilized, there will be an additional 
capital utilization cost, which is expressed as 

, 

where χ1 and χ2 are the capital utilization cost 
parameters, χ1 is determined endogenously 
according to the model’s steady state, and χ2 
needs to be determined by means of 
calibration. As the Ricardian household 
makes capital investment decisions and is 
the owner of manufacturers, it will be paid a 
residual profit from the intermediate goods 
manufacturers, which is denoted as Πt. 
According to the model’s settings, the share 
of Ricardo households in the economy is 
assumed to be ωR. In order to examine the 
role of fiscal policy, the authors introduce a 
labor income tax rate in the household 
sector, which is denoted as τL

t . Thus, the 
Ricardian households have the following 
budget constraints:

� (2)

Meanwhile, with reference to 
Christiano et al. (2005), the authors set the 
Ricardian household to have the following 
capital accumulation that includes 
investment adjustment costs, with the 
equation as follows:

,� (3)

Frontiers of Economics in China-Selected Publications from Chinese Universities 342



where φ is the investment adjustment cost 
parameter, and δP is the private capital 
depreciation rate.

Therefore, the shadow prices 
of wealth and capital of the Ricardian 
household are set to be λR

t and qt, 
respectively, and qt is the ratio of the market 
price to the replacement cost of capital. 
By constructing a Lagrangian function, 
the relevant first-order conditions for the 
Ricardian household utility maximization  
problem can be found.

3.1.2　Non-Ricardian Households

Similarly, the target utility function for 
non-Ricardian households is as follows:

max E0 Σ βt log(CNR
t +sGGC

t )-
(LNR

n, t )
1+η

1+η .

� (4)

As non-Ricardian households have 
no access to financial markets and can only 
consume on the basis of their current income, 
their budget constraints are as follows:

� (5)

3.2     Labor Intermediaries, Wage 
Stickiness and Optimal Wage Choice

The authors assume that both types of 
households face the same labor demand in 
the labor market, so their labor supply and 
wage levels are the same, i.e., b. LR

n, t=LNR
n, t= 

Ln, t, W
R
n, t=WNR

n, t =Wn, t.
The labor intermediaries pack the 

heterogeneous labor provided by individual 
households into final labor, with final labor 
demand as follows:

� (6)

where, LD
t   is homogeneous labor formed after 

being processed by the labor intermediaries, 
which is also the labor demand of the 
intermediate goods manufacturers, Sw 
is the elasticity of substitution among 
heterogeneous labor, and Ln, t is the labor 
supply of the n-th household.

Through further calculations, the 
heterogeneous labor demand function is as 
follows:

� (7)

The introduction of wage stickiness 
in the model follows the approach of 
Calvo (1983). The authors assume that 
a proportion ξW of households cannot 
optimally adjust their wages in each period 
but can only focus on the nominal wage 
level of the previous period, i.e., Wn, t=Wn, t‒1, 
but another proportion 1‒ξW of households 
can adjust their wages to the optimal level 
W*

n,t in each period. Accordingly, the wage 
recursion equation can be obtained as 
follows.

 
� (8)

The authors can further derive the 
optimal wage as follows:

Σ � (9)

3.3     Manufacturers

The manufacturers in the model include 
final goods manufacturers and intermediate 
goods manufacturers. The authors assume 
that the final goods manufacturers face a 
completely competitive market in which 
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they are passive price takers, while the 
intermediate goods manufacturers face a 
monopolistically competitive market.

3.3.1	 Final Goods Manufacturers

The production technologies of the final 
goods manufacturers are expressed as 
follows:

� (10)

where Yt is the output of final goods, Yj,t 
is the intermediate goods produced by 
the j-th intermediate goods manufacturer 
in the period t, and SP is the elasticity 
of substitution among heterogeneous 
intermediate goods. By solving the problem 
of profit maximization for final goods 
manufacturers, the intermediate goods 
demand function can be obtained as follows:

� (11)

where Pj,t and Pt are the price of the j-th 
intermediate goods and the price of the final 
goods, respectively, and Yj,t is the demand 
for intermediate goods. Based on the above 
assumption of price stickiness, the inflation 
recursion equation can be further obtained 
as follows:

� (12)

where πt is the inflation in the period t and 

 ,  π* is the optimal inflation.

3.3.2	 Intermediate Goods Manufacturers

According to Aschauer (1989), the 
production-oriented fiscal expenditure 
is mainly invested in infrastructure 

development, and it can contribute to 
the expansion of output. Therefore, the 
model assumes that the intermediate 
goods manufacturers use efficient private 
capital, labor, and public capital to produce 
intermediate goods. The production 
function follows the Cobb-Douglas form, 
with the result as follows:

� (13)

where , ,  are the effective private 

capital, the labor input and the public 
capital used for production by the j-th 
intermediate goods manufacturer, 
respectively, with the effective private 
capital  using a variable capital 

utilization rate, α and αG are the output 
elasticity of effective private capital and 
the output elasticity of public capital, 
respectively, At is the technology shock, 
which is used to characterize the role of 
total factor productivity in the production 
function, lnAt=(1-ρA)lnAss+ρAlnAt-1+ 
εA

t , εA
t ~IIDN (0, σ2

A), Ass is the steady-state 
value of the technology shock, ρA and εA

t  are 
the first-order autoregressive coefficient 
of the technology shock and the stochastic 
disturbance term, respectively, and σ2

A is the 
variance value of the stochastic disturbance 
term. Meanwhile, the production-oriented 
fiscal expenditure is assumed to be GI

t. 
Therefore, the public capital accumulation 
equation is as follows:

�  (14)

The intermediate goods manufacturers  
need to minimize factor inputs in order 
to make decisions on demand, and the 
problem of cost minimization can be 
expressed as follows:
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� (15)

The budget constraints are:

� (16)

By solving the cost minimization 
problem, the labor demand and the effective 
private capital demand can be obtained as 
follows:

       � (17)

  � (18)

By solving the profit maximization 
problem of the intermediate goods 
manufacturers, the optimal price of the 
intermediate goods P*t in the period t  
can be further calculated. According to 
the previous setting in Calvo pricing,  
the optimal price can be adjusted by the 
intermediate goods manufacturer j in the 
period t, and the optimal price Pj,t can be 
chosen according to the profit maximization 
function (i.e., Pj,t=P*t) in situations where 
the price cannot be adjusted optimally 
in the subsequent periods. Because all 
intermediate goods manufacturers face 
the same level of technologies, wages, and 
return on capital, it is assumed that all 
intermediate goods manufacturers have 
equal marginal costs, i.e., MCj,t = MCt. At 
this point, the problem for intermediate 
goods manufacturers with respect to price 
resetting can be expressed as follows:

max
� (19)

where,  is the stochastic discount 

factor. Since the model includes both  
Ricardian and non-Ricardian households, 
the shadow price of household wealth in 
the stochastic discount factor is set to be the 
weighted average of the shadow prices of the 
wealth of the two types of households, i.e., 
λt=ωRλR

t +(1-ωR)λNR
t  .  τ f

t+i is the corporate 
income tax rate, and τ n

t+i is the non-tax 
revenues levied by the fiscal departments 
on intermediate goods manufacturers in 
the form of a lump-sum tax. By solving 
the profit maximization problem, the 
optimal price chosen by the intermediate 
goods manufacturers can be obtained as  
follows:

� (20)

3.4     Central Bank

In the model, the central bank implements 
price-based monetary policy. According 
to the Taylor rule, which is characterized 
by keeping an eye on the output gap and 
inflation gap, the rule of monetary policy 
can be formulated as follows:

�(21)

where, Rss, πss and Yss are the steady-state 
values of the policy rate, inflation rate and 
output, respectively, ρR , ψRπ and ψRY are the 
first-order autoregressive coefficient of the 
policy rate, the response parameter to the 
inflation gap and the response parameter 
to the output gap, eR

t is the monetary policy 
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shock, which satisfies the condition, ln eR
t = 

(1-ρeR)ln eR
ss+ρeRln eR

t-1+εR
t , ρeR is the first-

order autoregressive coefficient of the 
shock term, eR

ss is the steady-state value 
of the shock term, and εR

t ~IIDN (0, σ2
R) is 

a normally independent and identically 
distributed white noise process.

3.5     Fiscal Departments

The fiscal departments need to maintain 
the balance between revenue and 
expenditure in each period, and they 
raise funds through tax collection and 
government bond issuance, while the 
expenditure is mainly used for current fiscal 
expenditure and repayment of principal 
and interest on the previous period’s 
government bonds. Therefore, the budget 
constraints of the fiscal departments are as  
follows:

 

� (22)

Most existing studies have treated 
fiscal policy rules as exogenous, but 
Wang and Tian (2014) point out that the 
neglect of the automatic adjustment rules 
of Fiscal policy may lead to a serious bias 
in the estimation of the fiscal multiplier. 
Therefore, with reference to Wang and Tian 
(2014), the model in this paper assumes 
that the fiscal expenditure rules and the tax 
rules take fiscal expenditure and tax rates, 
respectively, as their operational targets and 
that there is an endogenous determination 
mechanism between the two and the 
output gap and debt gap. Due to the limited 
constraints on the levy and monitoring of 

non-tax revenue and the large room for 
discretion, the authors assume that non-tax 
revenue is only smoothed over the previous 
period, without the need to keep an eye on 
specific policy goals. Accordingly, the forms 
of the various fiscal policy rules in the model 
are as follows:

The rule of consumption-oriented 
fiscal expenditure is:

� (23)

The rule of production-oriented 
fiscal expenditure is:

�

� (24)

The rule of labor income tax is:

	

� (25)

The rule of corporate income tax is:

	

� (26)

The rule of non-tax revenue is:

� (27)

In the above fiscal policy rules, ρGC , 
ρGI, ρτL, ρτf , and ρτn are the first-order 
autoregressive coefficients of the deviations 
of each fiscal policy rule from the steady-
state values of fiscal expenditure, tax rate, or 
non-tax revenue in the previous period, 
ψGCY, ψGIY, ψτLY, ψτfY are the response 
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parameters of each fiscal policy rule to the 
output gap, ψGCB, ψGIB , ψτLB , ψτfB are the 
response parameters of each fiscal policy rule 
to the debt gap, eGC

t     , eGI
t   , eτL

t  , eτf
t and eτn

t  are  
the shock terms for each fiscal policy, and 
the shock terms are made to follow a first-
order autocorrelation process, i.e., ln ez

t=(1-
ρez)ln ez

ss+ρezln ez
t-1+εz

t, where ez
ss is the steady 

state value of each fiscal policy shock, εz
t is a 

normally independent and identically 
distributed white noise process with a mean 
of 0 and a variance of σ2

z, and z  {GC, GI, τL, 
τf, τn}.

3.6     Summation and Market 
Clearing

As the model covers two types of households, 
it is necessary to total up the private 
consumption and the labor according to 
the respective proportions of Ricardian 
and non-Ricardian households. After 
derivation, the product market clearing 
condition is as follows:

	 � (28)

4	 Parameter Calibration and 
Bayesian Estimation

4.1     Parameter Calibration

4.1.1  Calibration of Household Sector 
Parameters

From the first-order condition on nominal 
bonds in the household utility maximization 
problem3, the authors know that at a 
steady state, the expression for the 
subjective discount rate is . 

On this basis, this paper obtains a quarterly 
subjective discount rate of 0.9917 after 
calculating the monthly data of the weighted 
average inter-bank lending rate from 
January 1996 to December 2019 and 
converting it on a quarterly basis. For the 
reciprocal of the Frisch elasticity of labor 
supply, the existing literature mostly takes 
values ranging from 1 to 2 (Wang & Tian, 
2014; Yang et al., 2017). Accordingly, this 
paper sets η = 1.5. For the elasticity of 
substitution between consumption-
oriented fiscal expenditure and private 
consumption, this paper draws on the 
approach of Huang (2005), and derives the 
expression for the elasticity of substitution 
between consumption-oriented fiscal 
expenditure and private consumption: 

. On that basis, this paper sets sG 
to be 0.3561 by calculating the average value 
of the ratios of the consumption-oriented 
fiscal expenditure to the consumption 
expenditure in China from 2014 to 2018. 
For the proportion of Ricardian households 
ωR, this paper takes the value of 0.3 with 
reference to Bian and Yang (2016). In 
addition, Zhu and Yao (2017) have 
estimated the quarterly private capital 
depreciation rate δP and the quarterly public 
capital depreciation rate δG based on China’s 
actual data from 1978 to 2013, and have 
pointed out that people use as much public 
capital as possible for the consideration of 
maximizing their own interests due to the 
unclear ownership of public capital, 
resulting in serious depletion of public 

	 3 After derivation, the first-order condition on nominal bonds in the 
household utility maximization problem is
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capital. Therefore, the depreciation rate of 
public capital is higher than that of private 
capital. With reference to these results, this 
paper sets the values of 0.0204 for the 
depreciation rate of private capital and 
0.0232 for the depreciation rate of public 
capital. For the capital utilization parameter 
χ2, this paper sets it to be 0.005 with reference 
to Bekiros et al. (2018). By referring to Yin 
et al. (2020), this paper sets the investment 
adjustment cost parameter φ to be 2. For  
the elasticity of substitution among 
heterogeneous labor SW and wage stickiness 
ξW, this paper takes the values of 1.5 and 
0.3323, respectively, with reference to Kang 
and Gong (2014) as well as Hou et al.  
(2018).

4.1.2  Calibration of Corporate Sector 
Parameters

For the elasticity of substitution among 
heterogeneous intermediate goods sP, 
most of the existing literature took a 
value between 3 and 10, and accordingly, 
this paper sets it to be 6. Lou (2016) finds  
that the price stickiness of Chinese firms 
as a whole is 0.422 after constructing an 
extended dual sticky Phillips curve and 
conducting an empirical study based on 
the data from the first quarter of 1999 
to the second quarter of 2015 in China. 
Therefore, this paper uses this as a 
reference to determine the value of price 
stickiness ξP. For the output elasticity 
of private capital α, this paper takes 
the value of 0.5 by referring to Wang et 
al. (2019). For the output elasticity of 
public capital αG, this paper takes the 
value of 0.1 by referring to Rao and Liu  
(2014).

4.1.3  Calibration of Financial Sector 
Parameters

The financial sector parameters that need 
to be calibrated are the steady-state ratios 
of the various fiscal expenditures as a 
percentage of output, the tax rate, the debt-
output ratio, etc., and the calibration is 
performed by calculating the steady-state 
values of the parameters on the basis of 
real economic data. For the shares of fiscal 
expenditure in output, this paper uses 
the relevant data in the China Statistical 
Yearbook from 2014 to 2018, calculates 
the average share of each major category 
of fiscal expenditure in GDP as its steady-
state value, and sets the steady-state values 
of the shares of consumption-oriented 
fiscal expenditure and production-oriented 
fiscal expenditure in output to be 17.34% 
and 7.10%, respectively. 

For the steady-state value of the tax 
rate, the model in this paper adopts a broad 
tax caliber and uses China’s real data from 
2014 to 2018 to estimate the labor income 
tax rates τL, takes their average value as the 
steady-state value, and ultimately sets the 
labor income tax rate in the steady state to 
be 14.86%. As the basic corporate income 
tax rate τf has been adjusted to 25% since 
2008, this paper takes the value of 25% for 
the corporate income tax rate in the steady 
state. For the steady-state value of the debt-
output ratio, this paper calculates the central 
and local debt balances as a percentage 
of the GDP from 2014 to 2018, and takes 
the average value as the steady-state value, 
which is 37.51%.

4.2     Bayesian Estimation

For the dynamic parameters, this paper uses 
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the Bayesian method to make estimations, 
which means that the prior distribution 
type and prior mean of the parameters 
are firstly assumed, the random sampling 
is performed through Markov Chain 
Monte Carlo (MCMC) method based on 
the actual data of the processed observed 
variables, and the posterior mean of each 
parameter is finally obtained. In this paper, 
Bayesian estimation is performed using the 
processed China’s quarterly statistical data 
that spans from the first quarter of 1996 to 
the fourth quarter of 2019. According to 
the variable settings and data availability in 
the model, the observed variables used for 
Bayesian estimation include output, private 
consumption, private investment, inflation 
and interest rates. The data come from 
Wind Economic Database, CEInet Statistics 
Database and the website of the National 
Bureau of Statistics.

The process of selecting and 
processing data related to each observed 
variable is as follows.

First, the inflation rate in this paper 
is expressed by the Consumer Price Index 
(CPI), which is treated as a fixed base ratio. 
Given the data availability and the forms 
in which the model variables are set, the 
interest rate that includes principal and 
interest as well as forms is expressed by the 
quarterly annualized value of the inter-bank 
7-day weighted rate plus one. The output is 
expressed by the GDP and is adjusted to 
actual value according to the inflation rate. 
The private investment is expressed by the 
nominal fixed asset investment completed 
minus the nominal budgeted fixed 
investment, and is adjusted to actual value 
according to the inflation rate. The private 

consumption is expressed by total retail 
sales of consumer goods, and is adjusted 
to actual value on the basis of the fixed 
base ratio of the Retail Price Index (RPI). 
Considering that the original data of the 
above-observed variables are all quarterly 
data, it is necessary to eliminate the possible 
seasonal trends therein. In this paper, the 
data are deseasonalized by Census X12, the 
logarithmic values of the deseasonalized 
data are taken, the HP filtering process is 
performed, and its fluctuating components 
are taken as the observed data for final 
Bayesian estimation.

Second, the Bayesian estimation of 
the dynamic parameters in this paper has 
followed the common approach of most of 
the existing literature. It is assumed that the 
prior means of the first-order autoregressive 
coefficients in the policy rules and in the 
shock terms are 0.8 and the prior standard 
deviations are 0.1. Since the values of the 
first-order autoregressive coefficients are 
in the interval [0, 1], the authors have made 
them subject to the prior beta distribution. 
For the response coefficients of price-
based monetary policy to the inflation gap 
and to the output gap, i.e., ψRπ and ψRY, the 
authors follow the approach of Wang et 
al. (2019) and set their prior means as 1.6 
and 0.35, respectively. In addition, they 
follow the methods of Wang and Tian 
(2014) and Bian and Yang (2016) to set 
the prior mean and standard deviation of 
the response parameters of various fiscal 
policy to the output gap and to the debt 
gap, i.e., {ψGCY, ψGIY, ψτLY, ψτfY} and {ψGCB, 
ψGIB, ψτLB, ψτfB}, and make them subject to 
the gamma distribution. Meanwhile, the 
authors follow the practice in most of the 
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existing literature to make the standard 
deviation of the shock terms subject to the 
inverse Gamma (γ) distribution with the 
prior mean of 0.01.

The results of the Bayesian 
estimation are shown in Table 1. It can be 
easily found that the posterior means and 

90% of posterior confidence intervals of the 
parameters are slightly different from the 
prior means, which means that the results 
of the Bayesian estimation are relatively 
robust, and the observed variables contain a 
lot of information about the actual values of 
the parameters to be estimated.

Table 1　Results of the Bayesian Estimation

Parameter Prior distribution Prior mean Standard deviation Posterior mean
90% of confidence 

interval

ρ
A

Beta 0.8 0.1 0.8654 [0.7740, 0.9342]

ρ
R

Beta 0.8 0.1 0.5018 [0.4666, 0.5370]

ρ
GC

Beta 0.8 0.1 0.8988 [0.8226, 0.9766]

ρ
GI

Beta 0.8 0.1 0.8889 [0.8514, 0.9259]

ρ
τL

Beta 0.8 0.1 0.7502 [0.6963, 0.8043]

ρ
τf

Beta 0.8 0.1 0.8407 [0.7931, 0.8890]

ρ
τn

Beta 0.8 0.1 0.9232 [0.8725, 0.9814]

ρ
eR

Beta 0.8 0.1 0.8898 [0.8649, 0.9161]

ρ
eGC

Beta 0.8 0.1 0.8631 [0.7995, 0.9246]

ρ
eGI

Beta 0.8 0.1 0.7402 [0.6922, 0.7976]

ρ
eτL

Beta 0.8 0.1 0.7829 [0.7547, 0.8158]

ρ
eτf

Beta 0.8 0.1 0.8185 [0.7688, 0.8726]

ρ
eτn

Beta 0.8 0.1 0.7644 [0.7120, 0.8329]

ψ
Rπ

Gamma 1.6 0.1 1.6334 [1.5526, 1.7201]

ψ
RY

Gamma 0.35 0.1 0.4262 [0.3642, 0.4900]

ψ
GCY

Gamma 0.6 0.2 0.5752 [0.3894, 0.7763]

ψ
GIY

Gamma 0.4 0.2 0.4171 [0.3064, 0.5149]

ψ
GCB

Gamma 0.3 0.2 0.0659 [0.0112, 0.1219]

ψ
GIB

Gamma 0.3 0.2 0.0726 [0.0141, 0.1325]

ψ
τLY

Gamma 0.5 0.25 0.3698 [0.1614, 0.5703]

ψ
τfY

Gamma 0.4 0.2 0.4366 [0.3166, 0.5495]

ψ
τLB

Gamma 0.4 0.2 0.0991 [0.0640, 0.1336]

ψ
τfB

Gamma 0.4 0.2 0.3118 [0.0862, 0.5401]
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4.3     Evaluation of the Fitting Effect 
of the Model

Based on the above results of parameter 
calibration and Bayesian estimation, the 
authors use the model to perform the 
one-period-ahead filter estimation of five 
variables (i.e., output, private consumption, 
private investment, inflation, and interest 
rate) from the first quarter of 1996 to the 
fourth quarter of 2019, in order to evaluate 
the fitting effect of the model in this paper on 
the real economy of China. The simulated 
values obtained from the filter estimation 
have been fitted and compared with the 
actual values of the variables in that period, 
and the results are shown in Figure 1. In 

Figure 1, the solid line represents the one-
period-ahead simulated values in the model, 
the dashed line represents the actual values 
of the observed variables,4 and the horizontal 
axis represents time. A closer trend between 
the simulated values and the actual values 
indicates a better-fitting effect of the model 
on the real economy, and vice versa. As 
can be seen in Figure 1, for all the observed 
variables, the trend of the one-period-ahead 
simulated values in the model is basically 
consistent with that of the actual values, 
and the difference between the two curves is 
relatively small, which means that the model 
in this paper can explain and predict the 
fluctuations in China’s real economy very 
well, with a good degree of fitting. 

	 4 As with the treatment in the above Bayesian estimation, the actual values 
of the observed variables here have been deseasonalized and filtered.
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Figure 1　Comparison of Actual Values of Observed Variables with One-Period-Ahead Simulated Values
Note. In each subfigure, the horizontal axis indicates the year and the vertical axis indicates the actual or simulated value of the  

 variable.
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5	 Simulation Results and 
Analysis

5.1     Short-Term Macroeconomic 
Effects of the Proactive Fiscal Policy

First, the authors simulate the impacts of 
these two types of proactive fiscal policy 
(i.e., fiscal expenditure increase policies 
and tax and fee reduction policies) on 
macroeconomic variables, thus exploring 
the macroeconomic effects of various 
types of fiscal policy and their differences 
from a short-term perspective. The 
authors use the positive fiscal expenditure 

shocks and the negative tax and non-tax 
revenue shocks, each with a size of 1%, 
to portray the fiscal expenditure increase 
policies and tax and fee reduction policies, 
respectively. The impulse responses of 
macroeconomic variables to various types 
of fiscal shocks are shown in Figures 2  
and 3.

5.1.1  Short-Term Macroeconomic Effects 
of Increaing Fiscal Expenditure Policies

As can be seen in Figure 2, the consumption- 
oriented and production-oriented fiscal 
expenditure increase policies have some 
positive effects on the macro-economy
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Figure 2　Impulse Responses of Macroeconomic Variables to Fiscal Expenditure Increase Shocks with a Size of 1%
Note. In each subfigure, the horizontal axis is the number of periods and the vertical axis is the value of the impulse response function for 

each variable.
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Figure 3　Impulse Responses of Macroeconomic Variables to Tax and Fee Reduction Shocks with a Size of 1%
Note. In each subfigure, the horizontal axis is the number of periods and the vertical axis is the value of the impulse response function for 

each variable.

in general, but the two types of proactive 
expenditure policies also lead to adverse 
results such as a higher debt-to-output 
ratio. The mechanism through which the 
two types of fiscal expenditure increase 
policies have an effect on the macro-
economy is as follows. (1) According to the 
model settings, there is a certain elasticity 
of substitution between the consumption-
oriented fiscal expenditure and the private 
consumption. In the beginning periods, 
the proactive consumption-oriented fiscal 
expenditure has a significant crowding-out 
effect on private consumption. Meanwhile, 
according to equation (28) of the product 
market clearing condition, the consumption 
and the investment have a joint effect on 
the total output, so the output at that time 
is characterized by an increase followed 
by a decrease. As a result of the boost 

from the output expansion, the crowding-
out effect of the proactive consumption-
oriented fiscal expenditure on private 
consumption shifts to a crowding-in effect 
after the 30th period. (2) Similarly, the 
substitution effect caused by the increase 
in production-oriented fiscal expenditure 
is also greater than the income effect, so to 
a certain extent, the production-oriented 
fiscal expenditure has a crowding-out effect 
on private investment. This conclusion is 
also supported by the findings of Zhang 
and Gu (2011) that due to the unilateral 
pursuit of GDP expansion, an increase in 
public investment, which is reflected in 
an increase in production-oriented fiscal 
expenditure, crowds out the private sector’s 
limited sources of capital, which in turn has 
a negative impact on private investment.  
(3) The production-oriented fiscal 
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expenditure is mainly invested in such areas 
as infrastructure construction, and the scale 
of investment is huge, with a significant 
pulling effect on factors of production such 
as labor and public capital, which leads to 
the expansion of output. Meanwhile, the 
increase in the demand for labor and capital 
results in a rise in wages and returns on 
capital, which in turn triggers a continuous 
increase in the price level. In contrast, the 
increase in consumption-oriented fiscal 
expenditures results in a tendency for the 
price level to decrease before increasing.  
(4) The funds used for fiscal expenditure are 
mainly sourced from taxes and government 
debt, and accordingly, the increase in all 
types of fiscal expenditure may push up 
the government’s debt, with the increase 
in the government’s debt greater than the 
increase in output. Therefore, both types of 
proactive fiscal expenditure policies lead to 
a higher debt-output ratio.

Based on the above analysis, the 
short-term macroeconomic effects of the 
proactive consumption-oriented fiscal 
expenditure policies are stronger than those 
of production-oriented fiscal expenditure 
at the current stage, which also indicates 
that China’s economic growth is more 
dependent on consumption demand, 
and the pulling effect of production and 
investment demand on the economy is 
relatively weaker at the current stage.

5.1.2  Short-Term Macroeconomic Effects 
of Reducing Tax and Fee Policies

Figure 3 simulates the trend of impulse 
responses of macroeconomic 
variables to tax and fee reduction 
shocks with a size of 1%. It can be 

seen from Figure 3 that all three types of 
tax and fee reduction policies have a certain 
stimulus effect on the macro-economy, 
and the stimulus effect of the labor income 
tax rate reduction is the most significant. 
Compared to the fiscal expenditure increase 
policies,5 the macroeconomic effects of tax 
and fee reduction policies have the following 
characteristics. (1) All three types of tax and 
fee reduction policies significantly stimulate 
the expansion of output, which in turn leads 
to an increase in labor employment, and the 
labor income tax rate reduction policy has 
a much greater stimulus effect on output 
and labor than the other two types of tax 
and fee reduction policies. (2) Compared to 
the fiscal expenditure increase policies, the 
three types of tax and fee reduction policies 
have a weak crowding-out effect on private 
consumption and private investment in only 
a few periods, but mainly have a crowding-
in effect in most of the periods. (3) In 
contrast to the results of a small degree of 
inflation caused by the fiscal expenditure 
increase policies, the negative tax and fee 
reduction shocks may bring about some 
degree of deflation. The reason for this is 
that tax reductions lead to a decline in the 
prices of production factors, thus lowering 
the production costs of manufacturers, 
triggering a decline in overall prices, and 
ultimately leading to cost-push deflation. 
(4) The tax and fee reduction policies 
significantly reduce the burdens of micro 
market players such as enterprises, 
thus enhancing their profitability and 
contributing to higher corporate profits. 

	 5 The degree to which the fiscal expenditure increase policies and the 
tax and fee reduction policies affect each macroeconomic variable can 
be estimated by comparing the values on the vertical axis in Figures 2 
and 3.
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(5) All of the tax and fee reduction policies 
lead to a decrease in the sources of fiscal 
revenue, at which point the government 
has to finance itself by increasing its debt, 
as evidenced by the fiscal departments’ 
balanced budget equations. Therefore, 
similar to the fiscal expenditure increase 
policies, the tax and fee reduction policies 
also push up the debt-to-output ratio. 

As a conclusion, compared with 
the macroeconomic effects of the fiscal 
expenditure increase policies, the tax and 
fee reduction policies can not only stimulate 
output and labor employment, but also lead 
to fewer negative effects. Therefore, the 
current structural fiscal policy should focus 
on tax and fee reductions, especially on tax 
reductions for labor factors and residents’ 
wage income.

5.2     Long-Term Effects of Proactive 
Fiscal Policy and Choice of Anchors 
for Monetary Policy

The stimulus effects of the proactive fiscal 
policy have been discussed from a short-term 
perspective in the preceding paragraphs, 
but theoretically speaking, some of the 
short-term stimulus effects of proactive 
fiscal policy are usually realized at the cost 
of intensified economic fluctuations in the 
long term, and the fiscal stimulus policies, 
once they last for too long, may also lead 
to a weakening of their long-term effects. 
Apart from this, the limited space for fiscal 
policy makes it necessary to measure the 
long-term pulling effects of per-unit fiscal 
inputs on the macroeconomic variables, so 
that the limited fiscal resources can be fully 
optimized and utilized in the long term. 
For these reasons, the following paragraphs 

compare the long-term effects of proactive 
fiscal policy from two perspectives: long-
term multiplier effects and long-term 
welfare loss.

First, the authors compare the long-
term stimulus effects of various proactive 
fiscal policy instruments based on their long-
term multiplier effects on output, private 
consumption, and private investment. By 
following the study of Zhang and Gong 
(2018), the authors use the discount rate 
to perform a weighted summation of the 
deviations of macroeconomic variables 
and fiscal policy instruments from their 
steady-state values in each period, and then 
based on the ratio of the two, the long-
term multipliers of proactive fiscal policy 
instruments are set as follows.

Long-term multiplier of fiscal 
expenditure policies is:

    � (29)

Long-term multiplier of tax policies is:

� (30)

In equations (29) and (30), Δ 
represents the level of deviation of each 
variable from its steady state value, and f 
represents the macroeconomic variable 
to be examined, and f ∈ {Y, C, I }. G and 
T represent the magnitude of the fiscal 
expenditure increase and tax and fee 
reduction, respectively, G∈ {GC , G f }, T∈ 
{TL , Tf, Tn}, and (1+R)‒j is the discount 
factor. After simulations based on the above 
methodology, Table 2 shows the long-term 
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multiplier effects of the proactive fiscal 
policy instruments. A positive multiplier 
value indicates that the policy has a long-
term boost to macroeconomic variables, 
and vice versa.

It can be seen from Table 2 that in 
contrast to the short-term positive stimulus 
effects that the proactive fiscal policy have on 
output, the long-term multiplier effects of 
the fiscal instruments on output are mostly 
negative. Specifically, the labor income tax 
still has the best long-term stimulus effects 
on output. However, the long-term effects 
of the fiscal expenditure increase policies 
differ from the short-term results in that the 
consumption-oriented fiscal expenditure 
increase has a negative effect on output in 
the long term, while the production-oriented 
fiscal expenditure increase remains to have a 
positive effect on output. By combining the 
above results, the authors argue that this 
may be related to the large perturbation of 
consumption-oriented fiscal expenditure 
on the economy. The continuous 
implementation of the fiscal expenditure 
policies has a prominent long-term 
crowding-out effect on private consumption, 

thus leading to an excessive dependence 
of aggregate demand on fiscal stimulus, 
undermining the long-term dynamism of 
the economy, and being detrimental to the 
economy’s long-term development. When 
it comes to the long-term multiplier effects 
on private consumption, only the increase 
in production-oriented fiscal expenditure 
has a positive long-term boost to private 
consumption, while all of the other policy 
instruments cause a varying degree of 
long-term drag on private consumption. 
In contrast, only the production-oriented 
fiscal expenditure increase policy has a 
long-term crowding-out effect on private 
investment, while all of the other fiscal 
policy have a significant long-term boost to 
private investment. In sum, the production-
oriented fiscal expenditure increase policy 
and the labor income tax rate reduction 
policy have the best long-term effects. With 
respect to long-term results, the proactive 
fiscal policy have an overall positive boost to 
private investment, but are less stimulating 
to output than the short-term results, and 
have mainly a crowding-out effect on private 
consumption.

Table 2　Comparison of the Long-Term Multiplier Effects of the Proactive Fiscal Policy Instruments

Type of policies
Long-term multiplier  

for output
Long-term multiplier for  

private consumption
Long-term multiplier  
for private investment

Increasing consumption-
oriented fiscal expenditure 

–0.0140 –0.5674 0.7159

Increasing production-oriented 
fiscal expenditure 

0.0131 0.0445 –0.3807

Reducing labor income tax rate 0.0276 –0.1107 0.4249

Reducing corporate income tax 
rate 

–0.0034 –0.1093 0.5349

Reducing non-tax revenue –0.0016 –0.0397 0.1913
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According to the above results, the 
long-term stimulus effects of fiscal policy 
are generally less effective than the short-
term ones. This is possibly due to the fact 
that the implementation of proactive 
fiscal policy may exacerbate economic 
fluctuations in the long term, thus offsetting 
the short-term stimulus effects. When 
further combining the central government’s 
current macroeconomic goals, it can be 
found that, in contrast to the short-term 
focus on the goal of growth stabilization, 
the macroeconomic policies should also 
focus on risk prevention and control in the 
long term. For these reasons, there are still 
limitations in assessing whether proactive 
fiscal policy have the long-term effects 
of growth stabilization and investment 
stabilization merely from the perspective 
of the multiplier effects, and in the long  
term, the central government should always 
be vigilant against the output and inflation 
fluctuations and the long-term welfare loss 
brought about by the continuous stimulus 
of the fiscal policy. On this basis, the authors 
use the long-term welfare loss as a criterion 
to explore how the choice of anchors 
for monetary policy in the anticipatory 
adjustments and fine-tuning process under 
the prudent monetary policy can iron out 
the welfare loss caused by the proactive fiscal 
policy. In terms of methodology, the studies 
of Prasad & Zhang (2005) and Bian et al. 
(2020) show that the welfare loss function 
constructed from second-order moments 
of macroeconomic variables can reflect 
the changes in the long-term welfare gains 
and losses. Therefore, the authors use the 
discounted value of the relative deviation 
of current utility from steady-state utility to 

construct a long-term welfare loss function. 
After derivation with reference to Gali 
(2008), the final form of the average welfare 
loss function is obtained as follows:

� (31)

It can be seen from equation (31) that 
the average social welfare loss is proportional 
to the output variance, price inflation  
variance, and wage inflation variance, and the 
positive correlation is further strengthened 
with the increase of the elasticity of 
substitution among heterogeneous  
intermediate goods, the price stickiness, the 
elasticity of substitution of heterogeneous 
labor, and the wage stickiness. This indicates 
that the presence of stickiness in the economy 
leads to the dispersion of prices and wages, 
which in turn reduces the efficiency of 
resource allocation and enlarges welfare 
loss. Based on the average social welfare loss 
function, the authors simulate the impact of 
the choice of anchors for monetary policy 
on the welfare gains and losses caused by the 
fiscal expenditure increase policies and the 
tax and fee reduction policies, with a view to 
making a more comprehensive comparison 
of the effects of various policies.

First, this paper simulates the welfare 
loss caused by the fiscal expenditure increase 
policies and tax and fee reduction policies, 
each with a size of 1%, in the baseline scenario 
where each parameter in the model took the 
value assigned by the Bayesian estimation, and 
the results are shown in Table 3. The statistical 
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Table 3　Welfare Loss Caused by Various Proactive Fiscal Shocks in the Baseline Scenario

Type of shocks

Shocks of positive 
consumption-
oriented fiscal 
expenditure 

Shocks of positive 
production-oriented 

fiscal expenditure 

Shocks of negative 
labor income tax 

Shocks of negative 
corporate income tax 

Shocks of negative 
non-tax revenue 

Welfare loss (%) –0.2431 –0.0053 –0.3265 –0.0024 –0.0032

unit for welfare loss is 1×10‒2. It can be seen 
from Table 3 that the welfare loss caused by 
the consumption-oriented fiscal expenditure  
increase policies and the labor income 
tax rate reduction policies are relatively 
large. It can also be seen from the previous 
simulation that the consumption-oriented 
fiscal expenditure increase policies have 
more prominent short-term effects, while 
the labor income tax rate reduction policies 
have both significant short-term and long-
term effects, as a result of which the fiscal 
policy with stronger stimulus effects result 
in larger fluctuations in output, price 
inflation, and wage inflation, and the long-
term welfare loss are magnified. In contrast, 
the corporate income tax rate and non-tax 
revenue reduction policies result in smaller 
welfare loss, which further supports the 
conclusion from the previous simulation 
that the effects of these three types of 
policies are moderate.

As the current regulatory framework 
of China’s monetary policy gradually 
transitions from quantity-based to price-
based regulation, the authors use the 
Taylor rule to portray China’s monetary 
policy regulation paradigm in our model. 
Under this paradigm, the choice of anchors 
for monetary policy fine-tuning mainly 
depends on the different degrees of attention 
paid by the central bank to the two goals 
(i.e., price stability and economic growth), 
which is manifested in the model as the 
changes in the response to the inflation 
gap and to the output gap, i.e., ψRπ and ψRY. 
For these reasons, the authors measure 

the changes in the long-term welfare loss 
caused by various proactive fiscal policy 
when the choice of anchors for monetary 
policy adjustments is made around price 
stability and economic growth, and the 
simulation results are shown in Figure 4. The 
horizontal axis represents the continuous 
changes from 0 to 2 in the parameters ψRπ 
and ψRY of the response of monetary policy 
to the inflation gap and to the output gap, 
and the vertical axis represents the value 
of the long-term welfare loss caused by 
various fiscal shocks. The solid and dashed 
lines in Figure 4 simulate the trends in the 
welfare loss caused by the proactive fiscal 
policy shocks with a size of 1% when the 
parameters of the response of monetary 
policy to the inflation gap and to the output 
gap are changed, respectively. It can be seen 
from Figure 4 that when the parameter 
of the response of monetary policy to the 
inflation gap increases, which means that 
the monetary policy fine-tuning tends to 
be anchored by price stability, the long-
term welfare loss caused by the five types of 
proactive fiscal policy the authors measured 
can be significantly mitigated, but as the 
parameter of the response of monetary 
policy to the inflation gap continues to 
increase, the effectiveness in mitigating 
the long-term welfare loss has a marginal 
diminishing tendency. In contrast, when the 
monetary policy adjustments are anchored 
by economic growth, the long-term welfare 
loss can be significantly mitigated only in 
the scenario of production-oriented fiscal 
expenditure shocks, while their effectiveness 
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Note. In these subfigures, the horizontal axis is the response parameter and the vertical axis is the value of long-term welfare loss.

in mitigating the welfare loss caused by 
the proactive fiscal policy in the scenarios 
of the other four types of proactive fiscal 
policy shocks is generally not significant. 
Therefore, from the long-term perspective, 
monetary policy should focus more on 
price stability as an anchor to maintain the 
long-term stability of the currency value, so 
as to absorb the economic fluctuations and 
the long-term welfare loss caused by the 
proactive fiscal policy.

6	 Conclusions and Policy 
Implications

The main conclusions of this paper are as 
follows. (1) In the process of the current 
macro-control efforts to ensure stability 
on six fronts, both the fiscal expenditure 
increase policies and the tax and fee 

reduction policies can positively stimulate 
the macro-economy. Specifically, the 
consumption-oriented fiscal expenditure 
increase policies and the labor income 
tax rate reduction policies have the most 
significant short-term effects on economic 
stimulus, while the production-oriented 
fiscal expenditure increase policies have 
more pronounced long-term multiplier 
effects. In contrast, corporate income tax 
reduction and non-tax revenue reduction 
policies have relatively moderate effects. 
(2) Although proactive fiscal policy are 
effective in stabilizing growth, fiscal policy 
with more prominent stimulus effects 
are also more likely to push up the debt-
output ratio, thus intensifying economic 
fluctuations and bringing about long-term 
welfare loss. (3) Once the implementation of 
the proactive fiscal policy lasts for too long, 
their long-term effects may be weakened, 
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thus adversely affecting the macro-economy 
and exacerbating long-term economic 
fluctuations. Therefore, in order to mitigate 
the welfare loss caused by proactive Fiscal 
policy, prudent monetary policy should be 
fine-tuned with price stability as the anchor 
from a long-term perspective.

Based on the above conclusions, 
this paper holds that, given the established 
combination of the proactive fiscal policy 
with the prudent monetary policy, the 
following measures should be taken to 
effectively bring into play the effects of both 
the proactive fiscal policy and the prudent 
monetary policy. (1) In terms of expenditure, 
China should increase the government 
purchasing and transfer expenditure based 
on the needs for stabilizing growth and 
employment, with a view to underpinning 
the total social demand under the new 
pattern with the domestic circulation as the 
mainstay and the domestic and international 
circulations reinforcing each other. In the 
long term, attention should be also paid 
to the foundational role of production-
oriented fiscal expenditure in stabilizing 
the macro-economy. However, in the face 
of the dilemma of diminishing marginal 
benefits of the traditional infrastructure 
construction under the new normal, China 
should shift the focus of the production-
oriented fiscal expenditure policies to the 
“new infrastructure” such as 5G and big 

data, as well as the weak areas. (2) In terms 
of income, China should put more effort 
on tax reductions and exemptions for labor 
income in the individual or household 
sectors, and further deepen the efforts on 
personal income tax reduction, so as to 
increase the residents’ sense of gain and ease 
the pressure on micro-economic entities. 
(3) China should withdraw the proactive 
fiscal policy in an orderly manner after the 
macroeconomic situation is stabilized, so 
as to prevent the excessive fiscal stimulus 
from exacerbating long-term economic 
fluctuations. For the purpose of avoiding 
the long-term welfare loss caused by the 
proactive fiscal policy, prudent monetary 
policy should be fine-tuned with price 
stability as the anchor, so that the dilemma 
where the monetary policy fail to be oriented 
among multiple goals can be avoided and 
the currency fluctuations can be maintained 
in a reasonable range.
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