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Abstract: [Introduction]: In the contemporary international financial environment, marked by
intricate complexities and increasing uncertainties, the impact of exchange rate fluctuations on
national economies has become increasingly significant. In this context, this study uses the Chinese
economy as a case study to delve deeply into the interaction effects between macroprudential and
monetary policies, analyzing how these policies jointly address economic instability. The aim is to
offer new perspectives and strategies for stabilizing the global economic and financial landscape.
[Methods]: This paper constructs an open-economy Dynamic Stochastic General Equilibrium
(DSGE) model specifically tailored for China, incorporating Bayesian estimation and numerical
simulation techniques. The study meticulously examines how macroprudential and monetary
policies can be coordinated to achieve economic stability in response to exchange rate shocks.
[Results]: The research finds that (1) targeted coordination of macroprudential and monetary
policies towards asset prices and price levels can maintain stability under exchange rate shocks; (2)
the effective implementation of such coordinated policies not only mitigates the fluctuations in asset
prices due to exchange rate shocks but also enhances the level of societal welfare; (3) in terms of
choosing an exchange rate regime, a managed floating rate system can prevent policy overlaps and
conflicts that might occur in a floating rate system during the coordination of macroprudential and
monetary policies, thus offering comparative advantages. [Discussion]: The findings underscore
the importance of policy integration in a dynamic and complex global economic environment. They
provide policy recommendations for China and other emerging market countries on how to
effectively maintain economic stability through the synergistic interplay of macroprudential and
monetary policies amid fluctuations in exchange rates and asset prices.

Keywords: exchange rate shock; asset price volatility; coordination mechanism; DSGE model

1. Introduction

As economic globalization deepens, and in conjunction with China's progressive exchange rate
system reforms, the frequency and magnitude of international capital flows into and out of China
have surged. This dynamic environment has forged a more intricate coordination between exchange
rate shocks and asset price volatility. The interaction between these two factors has become a key
concern for policymakers and economists alike. Post the global financial crisis of 2009, traditional
monetary policy has faced increasing skepticism regarding its effectiveness in stabilizing both asset
prices and inflation. This period has witnessed a shift towards the utilization of macroprudential
policy, embraced as an essential tool to mitigate systemic financial risks and temper asset price
fluctuations. Under these evolving circumstances, the exploration of a balanced and synergistic
approach that combines macroprudential and monetary policies is not only theoretically intriguing
but carries substantial practical implications. This study aims to probe in depth the ways in which
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these twin objectives of asset price and price level stability can be attained, particularly under the
influence of exchange rate shocks. By unearthing the nuanced interplays between these economic
forces, this research seeks to shed light on how a coordinated policy framework can be more
effectively crafted, thereby contributing to the broader understanding of modern economic dynamics
and policy implementation.

Asset Price Volatility Under Exchange Rate Shocks. Previous research on asset price volatility
under exchange rate shocks has contributed valuable insights. Lin analyzes the relationship between
exchange rate shocks and stock prices in emerging Asian markets and concludes that exchange rate
shocks can cause significant volatility in asset prices(Lin, 2012). Zhu and Liu argue that appreciation
of the RMB may lead to capital inflow, which can result in further appreciation of the RMB and
increases in asset price(Zhu and Liu, 2010). Further appreciation of the RMB can exacerbate the
increase in asset price. Yang and Zhang empirically analyze the relationship between real exchange
rate shock, short-term international capital flow, and asset price volatility after China’s exchange rate
reform and conclude that there is a significant correlation between exchange rate shock and asset
price volatility(Yang and Zhang, 2014). Chen et al. obtain similar conclusions(Chen et al., 2020).

Diverging Views on Monetary Policy and Asset Price Volatility: While there is a consistent view
on the relationship between exchange rate shock and asset price volatility, two distinct perspectives
exist regarding whether monetary policy should focus on asset price, and relevant strategies have
been proposed based on them to curb asset price volatility. Cecchetti argues that monetary policy
giving consideration to movements in asset prices can help reduce the likelihood of asset price
bubbles forming(Cecchetti et al., 2000). Borio and Lowe argue that a monetary policy targeting asset
prices can help mitigate financial imbalances arising from swings in asset prices(Borio and Lowe,
2002). Barthélemy et al. also suggests that a two-pillar monetary policy strategy targeting both asset
price and inflation is more reasonable than that only targeting inflation(Barthélemy et al., 2011).
Lambertini et al. and Notarpietro and Siviero show that monetary policy that considers asset prices
and credit can improve the implementation effectiveness of monetary policy(Lambertini et al., 2011;
Notarpietro and Siviero, 2015). Similar conclusions have been obtained by scholars in China (Zhao
and Gao, 2009; Li and Ma, 2010; Koivu, 2012; Chen et al., 2013; Xiao et al., 2013). Domestic scholars
Yang and Lang that the asset price of monetary policy can smooth out the fluctuations in the bubble
and stabilize the economy(Gilchrist and Leahy, 2002; Yang and Lang, 2022). However, the
quantitative easing (QE) of monetary policy used as a bailout by many central banks (such as the US
Federal Reserve System, the European Central Bank (ECB), the Bank of England, and the Bank of
Japan) after the global financial crisis in 2009 failed to show a significant effect, indicating that
monetary policy is unable to stabilize asset price and price level at the same time. McDonald and
Stokes argues that monetary policy should not respond to asset price fluctuations(McDonald and
Stokes, 2011). Bernanke suggests further that the financial crisis in 2009 was rooted in the ineffective
regulation of nontraditional mortgages(Bernanke, 2010). Kontonikas and Ioannidis also argue that
monetary policy should not respond to asset price asset price movements, as such as policy could
lead to more variability in output and inflation(Kontonikas and Ioannidis, 2005). Carlstrom et al.
show that monetary policy is not effective in regulating asset price volatility(Carlstrom and Fuerst,
1997). De Fiore et al., Gomis-Porqueras and Sanche show that inflation-focused monetary policy is
very close to an optimal one and asset price volatility should not be a focus of monetary policy as a
result (Fiore et al., 2009; Gomis-Porqueras and Sanches, 2013). Semmler and Zhang (Semmler and
Zhang, 2007) , Ma(Ma, 2013), Feng and Zheng and other scholars in China have obtained similar
conclusions(Feng and Zheng, 2016). Domestic scholars Zhang et al. believe that when there is a large
asset price bubble, the need to carefully use the “Headwind and move” monetary policy rules(Zhang
et al., 2021).

Macroprudential Policy as a Response. After the global financial crisis in 2009, many scholars
suggest that independent and targeted policy tools should be used to effectively regulate asset price
movements. Nair and Anand argue that monetary policy is not the best policy to deal with asset price
volatility or expansion in credit, and that macroprudential policy is more appropriate to achieve both
price stability and financial stability(Nair and Anand, 2020). Ma argues that, without embedding
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variables other than output gap and inflation, effective coordination among monetary, credit, and
macroprudential policies could achieve stability of both price level and asset price(Ma, 2013). Cheng
and Meng suggest that the coordination of macroprudential and monetary policies targeting asset
price and inflation, respectively, could achieve the stability of both asset price and price level in
China(Cheng and Meng, 2017). According to Lu et al.(Lu et al., 2021), both the loan-to-value and
Capital adequacy ratio macroprudential policy tools are matched by the extended Taylor rule as a
monetary policy tool, it is the optimal tool collocation of financial regulation and supervision under
the current situation of our country. According to Zhang in the “Two-pillar” policy framework,
monetary policy has a good effect on inflation, at the same time, the macroprudential policy is also
relatively effective in suppressing systemic risks, on the whole, the macro-stability of the regulatory
effect is better(Zhang, 2022). Liu and Zhang argue that a “Dual pillar” regulatory framework of stable
and reliable monetary policy and macroprudential policy is needed to achieve steady progress in
economic development, it is an important issue in China's macro-economic policy regulation(Liu and
Zhang, 2023).

Although there is a generally consistent view that monetary policy cannot simultaneously
achieve stability of both asset price and price level in existing literature, not many studies have
examined how to effectively curb asset price volatility based on price level stability, especially how
to effectively damp asset price volatility under exchange rate shocks based on price level stability. In
this paper, an open-economy DSGE model is constructed considering China’s specific situation and
based on Bayesian estimation. Using numerical simulation, we try to analyze how to effectively
coordinate macroprudential and monetary policies to curb asset price volatility under exchange rate
shocks based on price stability. There are three problems needing to be solved: (1) how to set the
objectives of co-acting polices, i.e., how to choose the appropriate target variables for each policy in
the coordination mechanism to use it to good effect; (2) the performance of the coordination
mechanism, i.e., whether the co-acting macroprudential and monetary policies can effectively curb
asset price volatility on the basis of price level stability; and (3) which exchange rate regime, the
managed one or the unregulated one, should be chosen for the coordination mechanism, i.e., which
exchange rate regime is more helpful in China’s current specific situation. The rest of this paper is
organized as follows. Section 2 proposes our model; Section 3 is about parameter estimation; Section
4 is about simulation analysis; and Section 5 is the conclusion.

2. The Model

In this paper, based on the classical setting of Unsal (Unsal, 2011), the following open-economy
DSGE model is constructed by taking into account the specific situation of China. The model includes
two economies, the domestic one and the foreign one, with each containing actors in microeconomics
such as representative households, different types of firms, entrepreneurs, and authorities making
policies. Each actor seeks to achieve its goal, i.e., maximizing the expected benefits, under its own
constraints. In addition, without affecting the conclusions of the study, the two economies, though
different in the size, are assumed to share the same market structure for consumption and capital
goods.

2.1. Representative Households

There is an infinity of homogeneous infinitely lived households in the domestic economy, who
decide their consumption demand, labor supply and actual money balance/stock to maximize the
sum of their discounted lifetime utility, i.e.:

n+1

- 1 L
MaxEo; ﬂf[glog(C,Hzlog(M,/P,)—77“] (1)

C

where, ~+ is the household consumption, M. /F,

is the actual money balance held by the

V4

household, L is the labor supply, S is the household’s subjective discount factor, is the weight
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of actual money balance in household utility, and oand U are the inverse of the elasticity of
intertemporal substitution in household consumption and the inverse of labor supply, respectively.
The representative household consumes a basket of goods with some produced by domestic firms
and some produced by foreign firms. The representative household’s basket of consumption goods
can be represented by the following Constant Elasticity of Substitution (CES) function:

1 1 v/(y-1)
¢ = (o7 cyT" + A - pyrel ) ?

where, Cons and Cro are domestic and foreign goods, respectively; ¢ is the share of the
domestically produced goods in the consumption basket, which can be used to measure the degree

of openness of the domestic economy; and ¥ is the elasticity of substitution between domestic and
foreign goods. On the assumption of a symmetric equilibrium, the household’s optimal demand for
domestic and foreign consumer goods can be obtained based on dynamic optimization theory:

Che = @(Py/P)7YC, 3)
Crt =1 —@)(Pp:/P)7VC, 4)

P, P . . :
where, “#* and "’ represent the prices of domestic and foreign consumer goods,

g

respectively; and denotes the price of the consumption basket. The aforesaid three variables

satisfy the following conditions:
Pe= (@ + (1= 0PV )

REX,=¢F [P, e

Let REX,; denote the real exchange rate, then , where “r is the nominal

5

exchange rate, and B s the price of imported consumption goods in foreign currency; let A pe

)
P= ( ([P, di)

the elasticity of substitution between foreign goods, then As owners of firms,

households participate in domestic and foreign financial markets: they lend their savings (B ) in

domestic currency, and borrow money ( D, ) from international financial markets in foreign currency,
with interest rates of “ and @, respectively; where @ denotes the risk premium to be paid by
o8 [ eD,, eD T
@, =8 exp&ler - 22 )
households when they borrow from the foreign financial market, then 2 ‘
Households earn income by providing labor and from savings, share profits of firms and receive
transfers from the government to meet their demand for consumption and investment, with their

budget constraints as follows:

PCe(D)+ (Me(D) = M1 (1)) /Pe+ Be(D) + (1 + izw)ee—1De—1 (i) = WL ()

(14 i)Bes () + €D (i) + (D) + T2 (D) ©)

T, denotes the transfers

where, W: denotes wage rate, . denotes the profit from firms and
from the government.

The representative households choose their optimal paths for {C;, M;, L¢, By, D };2, in order to
maximize their discounted lifetime utility subject to the budget constraint and the available one-price

condition as follows:

C°L' =W,/ P )
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ﬁ&_ RACTH 9)
C P, e 1+i@,

t t+1 t

Get the conditional expectations of (8) and (9) to obtain the household intertemporal stochastic
Euler equations as follows:

c.) 1
1: RH E t+1 1 O
g[S w
c. Y REX. 1
1=pRGE||l -2 | —/H— (11)
C, REX, 1+71'H1
RY RF
where, ™+ and " denote the risk-free interest rates of domestic and foreign bonds,

respectively; and %1 and 7 denote the domestic and foreign inflation rates, respectively.
2.2 Firms

2.2.1 Production Firms

A monopolistically competitive production firm provides goods using the following Cobb-
Douglas (CD) production function with constant scale and returns:

Y. () = AtLM,t(i)aKt(i)l_a (12)

where, 4. denotes the total factor productivity, Ly, denotes the labor input, and K. denotes

the capital input. Firms can face quadratic menu costs in changing price of both domestic and foreign
(5], 42

markets, which are expressed as  * \ i1 () and Z\Fr@ , respectively. This results in a
gradual adjustment in the prices of goods in both markets. The combination of local currency pricing
together with nominal price stickiness implies that fluctuations in the nominal exchange rate have a
smaller impact on export prices so that exchange rate pass-through to export prices is relatively small
in the short run.

As firms are owned by households, the firm maximizes its future profits using the household’s
intertemporal rate of substitution in consumption:

- ﬁtUt . . . . . ¢1—1 PHz(l) ’ ¢1~‘ PFz(l) ’
MaxEo;)Tt[PH,,(oYH,,(zHe,PF,Az)YF,,(z)—Mc,Y,o)—P,[T(m—l] +7[m—1] ]}(13)

Assuming that goods of production firms have the same elasticities in both markets, the demand
for good in two markets can be written as:

2,0 =(PA;’ 0 J Y, a4
7,0 =(Pj; (i)J T (15

2.2.2. Importing Firms
In domestic market, there are monopolistically competitive importing firms who buy foreign

goods and then sell them to the domestic market at prices ek They are also subject to a price
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adjustment cost analogous to the production firms. This implies that the short run exchange rate pass-
through to import prices is also relatively small.

2.2.3. Unfinished Capital Producing Firms

In domestic market, there is another set of monopolistically competitive firms, the unfinished
capital producing firms, who use purchased . and rented X to produce unfinished capital

I . . L
goods, where “¢ comprises domestic and foreign investments.

1 1 v/(r-1
I = ((1 — IO 4 Qr TV V) (16)

And the domestic and imported investments’ prices are assumed to be the same, then the

nominal price of a unit of investment equals the domestic price level, £ . This implies Iy, =
@(Pye /P and Ipe = (1 = @)(Ppe/P) 7V I
Let 0k be the discount rate of unfinished capital producing firm K, , then the adjusted unit cost

K

of ™1 is, and the evolution equation of K, can be expressed as follows:

Ktﬂ :(It/Kt_;;g(]t/Kt—l_é‘k)zJKt +(1_5)Kt (17)

According to Kiyotaki & Moore (1997), the production function of the unfinished capital
producing firm can be expressed as:

¢x

250 e/ Kot = 8.7 K, (18)

Yo Ke) = {It/Kt -
Following the profit maximization principle, the nominal price of a unit of asset is:

Qf = (1 — ¢ (/K — 5)) P, (19)

2.3. Finished Capital Producing Firms

It is assumed that there is a continuum of entrepreneurs as finished capital producing firms

[€10.1] gach entrepreneur has access to a stochastic technology in transforming Ko () units of

unfinished capital into D (VK1 (B) ynits of finished capital goods, where v = H or F , and satisfies
the following two conditions: 1) it obeys a random distribution with mean of 1; 2) for the domain of

definition, its distribution function Fa)) satisfies:
A (@dF(a)))/ (1-F(a}))]/0a) >0

Entrepreneurs know changes @ (k) , but the lenders can only observe it at a monitoring cost

which is assumed to be a certain fraction of the return #(1>#>0) According to the classic setting
of Bernanke and Gertler (Bernanke and Gertler, 2012), the contract between the entrepreneur and the

lender is a standard debt contract characterized by a default threshold @1 (k) such that: 1) if

¥ > . . . .
o, (k)2 @, (k) , the lender receives a fixed return in the form of a contracted interest on the debt;

2) If @ (k) < @y, (k) , then the borrower defaults, the lender audits by paying the monitoring cost.
Therefore, the expected returns to entrepreneurs and lenders, respectively, are as follows:
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£ REOKL([7 @ (070 ()da ()= 0f, @ )i ®)|

= B[ REOKL @k

1(k)
(20)

(k)

{ LOKL @ (k)[f (@ (kde” () + (-], ”’(k)f(w“(k))dw”‘(k)ﬂ

= £, RLOK g (@l (k)| (21)

K v —
where, R" denotes the return to capital, * (@) s the entrepreneurs’ share of the total return, and

(@ (k) is the borrowers’ share of the total return. In domestic and foreign markets, the
opportunity cost faced by the lenders when lending is the interest rates in two markets. To ensure the
lenders will participate in lending, the following condition must be satisfied:

EI(R,’;Q,K:H(k)

e

gV(Efﬂ(k)] =(1+i)D/, (22)
t+1

The optimal contract ensures the capital demand of entrepreneurs and a cut off value such that
the entrepreneurs will achieve its goal of maximizing profits. The first order conditions yield:

E (Rt+l)= Et((1+itv)(1+ h‘t}+l)) (23)

where, (1 +71.1) s the risk premium faced by the entrepreneurs in borrowing. As known from
(23), entrepreneurs may take on more risky projects to obtain high-risk premium, which can raise
the probability of default. In order to guarantee that self-financing never occurs and borrowing
constraints on debt are always binding, we follow Kiyotaki and Moore (Kiyotaki and Moore, 1997),

in assuming that shock ¢ ) i independent of all other shocks and identical across
entrepreneurs and that each entrepreneur faces the same contract specified by the cut off value and
the external finance premium. Then the expected return on capital can be expressed as:

k _ t+1 Qt+1 ¢k 1+1 r+1
E,(R'))=E, [ ) + =l ) [(1 &)+ T-( T O o —5)}] (24)

As known from (24), due to investment adjustment costs and depreciation, entrepreneurs’ return
K K
on capital, R , is not identical to the rental rate of capital, R, . In addition, R is the sum of the

rental rate on capital paid by the production firms, the rental rate on capital from the firms that
produce unfinished capital goods, and the value of the capital stock, after the adjustment for the

capital price inflation, /0,

2.4. Macroprudential Policy

Whether in the form of countercyclical capital provision or loan-to-value ceiling, or some other
type, macroprudential policy entails higher costs for financial intermediaries. We focus on a generic
case where the implementation of macroprudential measures leads to additional cost to financial
intermediaries. These costs are then reflected to borrowers in the form of higher interest rates on their
loans. The increase in the lending rates, i.e., the “regulation premium” brought by macroprudential
measures, is a function of nominal credit growth and can affect the spread between lending rate and
deposit rate. According to Kannan et al.(Kannan et al., 2012), the cost of financing in the
monopolistically competitive domestic and foreign financial markets can be written as:
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Et(Rr’:(+1) =E 1+ i)+ h{y)(A+RP) (25)

where, RE is the regulation premium, which is defined a function of the nominal credit growth:

DF + e, Df

RP, =y ( /7————
‘ DtH—l + er—1Df—1

- (26)

Based on above (25) for macroprudential policy, it is implicit that the policy objective is to
regulate the aggregate credit activity in both domestic and foreign markets to dampen asset price
volatility.

2.5. Monetary Policy

Considering the market-oriented interest rate reform being pushed ahead in China and based
on the classical setting of Mei and Gong(Mei and Gong, 2011), we adopt the following open Taylor
rule for monetary policy:

R

R, =11 pp Y: oy T, B To,¢ o e;
—_ = — — —)Prt (—=)PQ (—)Pe
R ( R ) (Y) (ﬁ) ﬁQ) (é) (27)

where, pg is the smoothing coefficient of the nominal interest rate, py, p,, po and p, are the
response coefficients of interest rate to real output, inflation rate, capital price and nominal exchange
rate, respectively. Based on above (27), the authority for monetary policies makes the optimal
response to the output, inflation rate, capital price, and exchange rate shocks by adjusting the nominal
interest rate to achieve healthy economic development. Without affecting the findings of the study,
we assume that domestic and foreign monetary policies have the same characteristics.

When p, goes to infinity, the interest rate responds infinitely to the deviation of the domestic
commodity inflation from the equilibrium level, which indicates that the domestic monetary policy
keeps the domestic price unchanged by targeting inflation and does not respond to the changes in
imported foreign goods and exchange rate, in which case the exchange rate is not subject to any policy
intervention, just like the situation under a floating exchange rate system; when p, goes to infinity,
the domestic country’s monetary policy on the nominal exchange rate deviates from the equilibrium
level infinitely, in which case the exchange rate is stable at a fixed value, just like the situation under
a fixed exchange rate system; when pg, is zero and the values of other coefficients are within their
normal ranges, the monetary policy reacts to output, inflation, asset price and the nominal exchange
rate, in which case, a larger p, indicates more stringent control of exchange rate fluctuations, just
like the situation under a managed floating exchange rate regime.

2.6. Resource Constraints

At equilibrium, all optimality conditions are satisfied, all markets are cleared, and the resource
constraints are as follows:

Y = CH,t + IH,t (28)
K, =K +K/ (29)
L= LM,z + L[M,t + LIK,t (30)

Where, L and L. are the employment of import-oriented firms and unfinished capital
producing firms, respectively.
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2.7. Random Shock Process

Foreign credit shock: In (Df)=

ppuln(DH) + (1 — ppu)In(Df ) + EpH ¢ (31)

Domestic credit shock: In (D)=

ppuIn(DH) + (1 — ppu)In(DE) + epn, (32)

Domestic interest rate shock: In (R;)

prIn(R) + (1 — p)In(Re_y) + & (33)

Nominal interest rate shock: In (e;)

peln(e) + (1 — pe)in(ee_q) + & (34)

Asset price increase rate shock: In (V)

pvoln(P) + (1 — pIn(Viy) + g (35)

Inflation rate shock:

In(z,) = p, In(Z) + (1= p,)In(7,_,) + £, (36)

Random disturbance term in the above (31) - (36) obeys the distribution with mean =0 and variance
= g3, where @ = DF,D",R,e,Q and 7.

3. Parameter Calibration and Estimation

3.1. Data Processing

To avoid possible random singularity problems in parameter estimation, six observed variables,
including gross domestic product (GDP), total imports consumption, inflation rate, nominal interest
rate, nominal exchange rate and social credit growth rate, are selected in this paper. As China has
implemented a managed floating exchange rate system since July 21, 2005, the sample is chosen from
the first quarter of 2006 to the fourth quarter of 2019. All data are obtained from the World Bank and
CCER databases and processed using the HP filtering method to eliminate the adverse effects of
outliers on parameter estimation based on eliminating seasonal fluctuations.

3.2. Parameter Calibration

For representative households, we set the discount factor to 0.9900 according to Zhang and Gong
(Zhang and Gong, 2018); set the weight of real money balance in household utility and the inverse of
labor supply elasticity to 0.3210 and 1.0300, respectively, according to Cheng and Meng(Cheng and
Meng, 2017); set the inverse of the intertemporal elasticity of substitution of household consumption
to2.11 according to Deng and Xie (Deng and Xie, 2020); adjust the stickiness of unit capital adjustment
cost to 5.0000 according to Zhuang et al. (Zhuang et al., 2012) ; adjust the quarterly depreciation rate
of capital to 0.0250 according to Deng and Tang (Deng and Tang, 2012); and adjust the premium risk
coefficient assumed when borrowing in foreign financial markets, the elasticity of substitution

d0i:10.20944/preprints202405.2162.v1
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between foreign goods to 0.0600 and 6.000, respectively, and set the elasticity of substitution between
domestic and foreign goods to 1.5 according to Unsal(Unsal, 2011).

For the production function, the elasticity of capital output is adjusted to 0.4500 based on data
on labor compensation, fixed capital depreciation, and operating surplus for 2005-2019 (from the
China Statistical Yearbooks); and the elasticity of substitution for intermediate goods is adjusted to
5.9800 based on the statistics on the cost-plus rate of firms at steady state (20%). In the steady state,
the share of domestic consumption goods in total consumption goods is set to 0.9600 based on share
of China’s consumption imports in the UN BEC classification (5%-7%); the steady-state risk-free
interest rate is adjusted to 1.0086 based on the China’s benchmark deposit rate data for the period
2005-2019 (from the Financial Statistics Database of the Chinese Academy of Social Sciences); the
steady-state inflation rate is set to 1.0290 according to the inflation statistics for the period 2005-2019
(from the CElnet database); and the steady-state C/Y and I/Y are adjusted to 0.4800 and 0.4320,
respectively, based on the annual expenditure-method GDP data for the period 2005-2019 (from the
CElnet database).

3.3. Parameter Estimation

The Bayesian estimation method is used as follows to estimate the parameters of the dynamic
characteristics of the response model. Following Unsal(Unsal, 2011), the prior information and the
set prior distribution of relevant parameters are given in the second to fourth columns, and the mean
and standard deviation (SD) of the prior distribution of the parameters are set according to the actual
situation of China. Using the Markov Chain Monte Carlo method, samples are drawn 10,000 times
for each parameter, and the posterior median is taken as the estimated value of the parameter. The
estimation process is completed using the Metropolis-Hastings algorithm. The specific estimation
results are shown in Table 1.

Table 1. Bayesian estimates reflecting the dynamic characteristic parameters of the model.

Meaning Parameter  Priori information Posteriori information
D1str1bu;1]g;1 (mean, Mean  Confidence interval
Smoothing coefficient of interest rate Pr Normal (0.5, 0.1) 0.8274 [0.5880, 0.8927]
Response coefficient of inflation Pr Normal (0.5, 0.1) 1.4232 [1.3980, 1.7491]
Response coefficient of output gap Py Normal (0.5, 0.1) 0.3143 [0.2790, 0.7472]
Response coefficient of capital price Po Normal (0.5, 0.1) 0.1924 [0.1043, 0.4523]
Response coefficient of nominal Pe Normal (0.5,0.1)  0.3404  [0.2980, 0.8071]
exchange rate
Response coefficient of nominal credit P Normal (0.5,0.1)  0.4897 [0.3438,0.7380]
First-order autoregressive (FOAU)
coefficient of foreign credit shock PpF Beta (0.5,0.2) 0.5024 [0.3345,0.6346]
FOAU coefﬁ“es‘}‘lto‘;lf;domesnc credit poi Beta (0.502) 07631  [0.5620,0.8402]
FOAU coefficient of domestic interest
rate shock Pr Beta (0.5,0.2) 0.4256 [0.3255,0.6340]
FOAU coefficient of nominal exchange 0o Beta (0.5,0.2) 0.5622 [0.4125,0.7566]
rate shock
FOAU Coefﬁcéirétcﬁf inflation rate Pr Beta (0.502) 02680  [0.2158,0.3479]

FOAU coefficient of capital price

arowth shock Pv, Beta (0.5,0.2) 0.2680 [0.1691,0.4410]

SD of foreign credit shock OpF InvGamma (0.1,0.2) 0.0372 [0.0257,0.0536]

SD of domestic credit shock OpH InvGamma (0.1,0.2) 0.0667 [0.0361,0.0672]
SD of domestic interest rate shock oy InvGamma (0.1,0.2) 0.0457 [0.0301,0.0626]
SD of nominal interest rate shock Oe InvGamma (0.1,0.2) 0.0461 [0.0359,0.0683]
SD of capital price growth shock Iy, InvGamma (0.1,0.2) 0.0580 [0.0291,0.0610]
SD of inflation rate shock [ InvGamma (0.1,0.2) 0.0349 [0.0305,0.0394]
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4. Simulation Analysis

To make the constructed DSGE model applicable to the actual problems in Chinese economy,
the impulse response analysis of the short-run impact of exogenous stochastic shocks on asset prices
and the variance decomposition analysis of the long-run impact are done respectively. In addition,
the change in social welfare with coordinated or non-coordinated policies is analyzed making use of
the dominant characteristics of the household utility function in the DSGE model. Finally, robustness
test is done to ensure the practical value of our findings.

4.1. Impulse Response Analysis

4.1.1. Impulse Responses of Asset Prices to Random Shocks Under Independent Policy Mix

As seen from Figure 1, (1) the main factors affecting China’s asset prices under independent
policy mix in an open economy environment are domestic interest rate, nominal exchange rate,
domestic credit and asset price growth shocks, and the impacts of inflation rate and foreign credit
shocks are weaker, indicating that China’s asset prices are increasingly influenced by external
economic factors with China’s deepening of opening up to the outside world; and (2) under the
independent policy mix, the managed floating exchange rate system performs better than the floating
exchange rate system, mainly because the capital market is not fully open under the managed floating
exchange rate system, which weakens the influence of external economic factors on China’s asset
prices and thus makes China’s asset prices less volatile.
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Figure 1. Impulse response graph of asset prices under various random shocks (Independent Policy
Portfolio).

4.1.2. Impulse responses of Asset Prices to Random Shocks Under Coordinated Policy Mix

As seen from Figure 2, (1) the main factors affecting China’s asset prices under the coordinated
policy mix in an open economy environment are consistent with the findings under the independent
policy mix, which further indicates that China’s asset prices are increasingly influenced by external
economic factors as China’s opening up to the outside world deepens; (2) under the coordinated
policy mix, the managed floating exchange rate system also performs better than the floating
exchange rate system, which further indicates that the capital market not fully open under the
managed floating exchange rate system can weaken the influence of external economic factors on
China’s asset prices; and (3) the coordinated policy mix has a more significant effect than the
independent policy mix, mainly because the strategies of implementing both macroprudential policy
targeting asset prices and monetary policy targeting price levels, respectively, under exchange rate
shocks in an open environment can avoid problems such as policy overlapping and policy conflict
that may occur when the two policies are implemented independently in the case of independent
policy mix.
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Figure 2. Impulse response graph of asset prices under various random shocks (Coordinated Policy
Portfolio).

4.2. Variance Decomposition Analysis

As our impulse response analysis has shown that a managed floating exchange rate regime
performs better than a floating exchange rate regime, only the variance decomposition results of
important economic variables under a managed floating exchange rate regime with infinite horizons
are given here in Table 2 below (%).

Table 2. Variance decomposition results of main economic variables indefinitely.

Economi
¢ . Import .
tput t Asset P
Variable Outpu Consumption Consumption sset Price
s
Random Inde Har Inde Har Inde Har Inde Har

Shock pen mon pen mon pend mon pend mon
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dent ized dent ized ent ized ent ized
Polic Polic Polic Polic Polic Polic Polic Polic
y y y y y y y y
Portf Portf Portf Portf Portf Portf Portf Portf
olio olio olio olio olio olio olio olio
Foreign 1161 1500 1145 1273 1524 1638 1221  10.62
credit
Domesti o141 1837 1652 1338 1231 854 2046 2145
¢ credit
Domestic ) o o156 2147 2156 15.39 1336 2491 26.82
interest rate
Nominal

9.32 12.32 15.35 17.21 22.46 24.87 18.38 19.47
exchange rate

Asselprice 550 1585 1584 1665 1623 1764 1409 1234
growth rate

Inflation 21.34 16.81 19.37 18.47 18.37 19.21 10.45 9.30

As we can see from the variance decomposition, (1) in a managed floating exchange rate regime,
under both independent and coordinated policy mix, domestic interest rate, nominal exchange rate,
domestic credit and asset price growth shocks can explain more than 77% of asset price volatility
(77.84% vs. 80.08%); and (2) the coordinated policy mix can explain asset price volatility more
compared with the independent policy mix. Therefore, domestic interest rate, nominal exchange rate
and domestic credit are the important factors influencing the asset price volatility in China, and the
reasonable coordination of macroprudential and monetary policies can effectively curb asset price
volatility under exchange rate shocks.

4.3. Welfare Analysis

Following Schmitt-Grohe and Uribe (Schmitt-Grohé and Uribe, 2007), the social welfare level,
Wel, in period ¢, can be described as:

® n+1
1 M, L;
Wel = E, E B: 1 s Glog(Ct) +)(10g(—P ) — —— (37)
t
t=0

According to the compensatory consumption change proposed by Lucas (Lucas, 2001), policy

change can lead to a reallocation of consumption resources. Let ﬂ’ denote compensatory
consumption cost, then the compensatory consumption is:

Wel; (1 — 25)C;, M;, L) = Welt (CL M, LY) i = 1,2 (38)

—1 —2
where, Wel and el are the social welfare levels at equilibrium in the independent and

1 2
coordinated policy mixes, respectively; and "¢/ and "¢/ are the social welfare levels in
period t in the independent and coordinated policy mixes, respectively.

1+ (- g)wel

A6 =1- i
{1+(1—ﬂ)Welt

It can be solved to get ] . Then, the social welfare loss function is

as follows:

1+ (1= B)Wel

Loss, =100| 1— —
1+(1- pg)Wel,

(39)

The social welfare loss is calculated under four conditions using (39), and the results are shown
in Table 3.
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Table 3. Social welfare estimates under different policies.

Welfare loss Floating rate system managed floating exchange system
social welfare social welfare social welfare social welfare
Policy mix Level improvement level improvement
Independent policy mix -459.0589 — -427.3249 —
Coordinated policy mix -402.0805 12.41% -369.9236 13.43%

As we can see from Table 3, compared with the independent policy mix, the coordinated policy
mix can significantly improve the welfare level of the society while damping asset price volatility.
This suggests that, to effectively curb asset price volatility in response to exchange rate shocks, one
cannot count on a simple combination of two policies but should achieve effective coordination.
Effective coordination of two policies can further improve the welfare level of society while
effectively curbing asset price volatility under exchange rate shocks.

4.4. Robustness Analysis

Given that much of the domestic literature suggests that the instability of monetary policy in
China is mainly reflected in the inadequate response of interest rates to the inflation gap, the
robustness of the model is analyzed in terms of forward-looking monetary policy rules to verify the
reliability of the conclusions obtained.

We test the robustness of the model based on a forward-looking monetary policy rule in the
following form:

Riq
R

YPR (E)py (@)pn T[Q‘t)PQ (&)Pe 40
Y 7 F (40)

R,
¢ T
T

where, 71 denotes the expected inflation rate. According to rational expectations theory, the actual

inflation rate value in period #+1 can be used as the expected inflation rate value in period ¢. This rule
implies that: if the inflation expectation is higher than the inflation target, then the interest rate should
be increased; and vice versa. Table 4 provides the results of the Bayesian estimation based on the
forward-looking monetary policy rule.

Table 4. Bayesian estimation results based on forward-looking monetary policy rule.

Meaning Parameter Priori information Posteriori information
Distribution Confidence
Mean .
(mean, SD) interval

[0.4702,0.9034

Smoothing coefficient of interest rate Pr Normal (0.5,0.1) 0.8257 ]
Response coefficient of inflation Pr Normal (0.5,0.1) 1.4835 [1'3535]’1'7468
Response coefficient of output gap Py Normal (0.5,0.1) 0.2959 [0'2045]’0'6356
Response coefficient of capital price Po Normal (0.5,0.1) 0.1764 0.102 1]’0'3948
Response coefficient of nominal exchange rate De Normal (0.5,0.1) 0.5037 [0'4559]’0'7930
Response coefficient of nominal credit P Normal (0.5,0.1) 0.3840 [0'3773]’0'6893
First-order autoregressive (FOAU) coefficient of [0.4259,0.7457

PpF Beta (0.5,02)  0.4952 :

[0.4935,0.7934

foreign credit shock

FOAU coefficient of domestic credit shock PpH Beta (0.5,0.2)  0.6563 ]
FOAU coefficient of domestic interest rate shock Or Beta (0.5,0.2)  0.4521 [0'3690]’0'7243
FOAU coefficient of nominal exchange rate shock De Beta (0.5,0.2)  0.4739 [0'4023]’0'6436
FOAU coefficient of inflation rate shock Pr Beta (0.5,0.2)  0.2645 0.2070,0.4525

]
[0.1524,0.5350

FOAU coefficient of capital price growth shock Pv, Beta (0.5,0.2)  0.2680 ]
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SD of foreign credit shock OpF Ilz\(;Cic’l(;n 2n;a 0.0296 [0.0232,0.0569
SD of domestic credit shock OpH [ZSGI?SH er;a 0.0467 [0'0361]’0'0672
SD of domestic interest rate shock oy I’Z‘(;(i‘,? Zn;a 0.0557 [0’0301]’0'0626
SD of nominal interest rate shock O, Irzg(i‘zyl(;n er;a 0.0394 [0'0327]’0'0537
SD of capital price growth shock Ov, Ilz\(;Cic’l(;n 2”;” 0.0480 [0.0269,0.0532
SD of inflation rate shock: On [ZSGI?SH 2”;0[ 0.0382 [0'0295]’0'0405

As can be seen from the table, (1) the response coefficient of the inflation gap is estimated as
1.4835, which indicates that, although the forward-looking monetary policy rule contains more
information on inflation expectations, it is only slightly higher than the estimate based on the
contemporaneous monetary policy rule; and (2) the estimates for the other parameters of the model
are all within a reasonable range and are generally consistent with the estimation results in Table 1.
Thus, the DSGE model constructed in this paper is relatively robust.

5. Conclusions

In this paper, an open-economy DSGE model specific to China’s situation is constructed to
explore the synergistic mechanism of macroprudential and monetary policies in the context of asset
price fluctuations under exchange rate shocks, employing numerical simulation methods grounded
in Bayesian estimation. This research contributes to the existing body of knowledge by offering
innovative insights into the complex interplay of these policies. The following results are obtained.

(1) Target Setting for coordination: In contrast to traditional approaches that have generally
considered these policies in isolation(Borio and Zhu, 2012), this research demonstrates that a well-
defined and targeted coordination between macroprudential and monetary policies focusing on asset
price and price level stability, respectively, can robustly stabilize both under exchange rate shocks.
This represents an important advancement in understanding the mutual reinforcement of these
policies.

(2) Performance of the coordination and Welfare Impact: Extending beyond existing studies that
have mainly focused on stabilization(Gambacorta and Signoretti, 2014), this paper finds that
reasonable coordination of macroprudential and monetary policies serves to not only dampen asset
price fluctuations but also enhance social welfare. Additionally, the finding that countercyclical
macroprudential policy can suppress capital price volatility and improve welfare represents a novel
contribution, advancing our understanding of how cyclical adjustments can be leveraged for broader
societal benefits.

(3) For the choice of exchange rate system of coordination: Building upon the existing literature
on exchange rate management(Aizenman et al., 2016), this research uniquely explores the
comparative advantages of managed floating versus floating exchange rate systems. It demonstrates
that a managed floating system can circumvent potential “policy overlapping” and “policy conflict,”
issues that may arise with a floating system. This insight represents a significant breakthrough,
providing actionable guidance for policy design in complex open economies like China.

In summary, this paper contributes a pioneering exploration of the interwoven dynamics
between macroprudential and monetary policies, and exchange rate systems, offering new empirical
and theoretical insights that extend beyond the existing literature. These findings provide not only a
theoretical framework but also practical policy implications for economists and policymakers in
China and potentially other emerging economies, striving to balance stability and welfare in a
turbulent global economic landscape.
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