Forest Chemicals Review

www.forestchemicalsreview.com

ISSN: 1520-0191

September-October 2022 Page No. 596-622

Article History: Received: 06 April 2022, Revised: 28 April 2022, Accepted: 04 May 2022, Publication: 15 May 2022

Structural Monetary Policy and Heterogeneous
Enterprise Leverage Ratio—Based on the
Perspective of Soft Budget Constraints

Zhiwei Liu, Yi Qu*
School of FinanceHunan University offechnology and BusinesShangsha410205 China
*Corresponding author.

Abstract:

By constructing a dynamic stochastic general equilibrium model that includes soft budget constre
financial accelerators, it explores the impact of "hardened"smftjet constraints on the economy
the differences in the response effects of different monetary policies. The study found tha
weakening the soft budget constraint can alleviate the structural high leverage problem and re
distortion ofthe economy, but at the cost of a decline in total output. When the economy encounte
shock, the existence of soft budget constraints can calm economic fluctuations, but hinder the
clearing of the market, causing a series of problems suotessapacity and rising inventories. Seco
the “one size fits all” tight monetary pol.
further increase the leverage ratio and exacerbate the degree of distortion of the economic $tri
contrast, structural monetary policies such as targeted adjustment of the reserve ratio are a bette
deal with structurally high leverage in an economy. Third, monetary policy responds to the levere
of nonfinancial enterprises (espially the leverage ratio of statevned enterprises) to help redi
welfare losses.

Keywords Soft budget constraints, Monetary policy, Structural deleveraging, DSGE

I. INTRODUCTION

Since the financial crisis in 2008, the Chinaggmvernment has adopted an unprecedented fiscal
stimulus plan to offset the credit crunch and maintain economic activity, which has effectively stabilized
the Chinese economy in a short period of time, but has also led to a rapid increase in the lei@iEHge ra
nonfinancial enterprises and a continuous accumulation of financial Asksrding to the statistics of the
Research Center for National Balance Sheet, the leverage ratio-ihaocial enterprises in China was
146.9% in the first quarter of 268, far exceeding the risk threshold of leverage ratio offimamcial
enterprises in emerging market countries by 90%Tap much corporate debt has become an important
obstacle to China's economic transformatiéithough China's macro leverage ratims gradually
stabilized with the implementation of the deleveraging policy, there is still a structural leverage problem.
Stateowned enterprises are still areas with high leverage, while private enterprises are still facing
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problems such as high finangirtost and difficulty in financing [2]Structural high leverage also makes

the decisiormakers realize the importance of structural deleveragmngpril, 2018, the Central Financial

and Economic Committee put forward the basic idea of structural dag¢engrfor the first time, requiring

that departments and types of debts should be distinguished and different measures should be taken
deleverage. Since then, the policy ofléeeraging has shifted from an aggregate policy to a more precise
structuralpolicy.

The differentiation and difference of leverage ratio between-etated and private enterprises may be
related to China's dual economic structure and soft budget constraints -ofvatate enterprise®ifferent
from the western deficit finanagnstimulus plan, China's largeale stimulus plan mainly comes from
bank creditBanks tend to provide loans to stat@ned enterprises because of their policy priorities and
explicit or implicit government guaranteeshang et al. (2015) made a countettml study based on
enterprise financial model, and found that if there is no government guarantee, its borrowing would be
much smaller [3]Unbalanced leverage is the result of inefficient allocation of credit resources, which will
inhibit economic vitaty and become an obstacle to China's economic transformation. Therefore, it is
inevitable to study the leverage ratio of Chinese enterprises and make classified policies.

The existing research mainly focuses on the formation mechanism and influencé btickpet
constraint [4, 5], also embedded the soft budget constraint into the dynamic stochastic general equilibriu
model to analyze the market, interest rate, leverage ratio, total factor productivity or peliybi@
seldom on the quantitative agsis of the economic changes after weakening the soft budget congttaint.
the same time, most domestic literatures pay attention to the typical facts of China's structural higl
leverage, and the policy analysis is only limited to the traditional aggreganetary policy or fiscal
policy. In order to further clarify the economic distortion caused by soft budget constraints and identify the
impact of various policies on structural high leverage, the possible marginal contributions in this paper ar
as folbws: 1. In this paper, a dynamic stochastic general equilibrium (DSGE) model with heterogeneou:s
enterprises is constructed, which numerically simulates the influence of major economic and financia
variables such as output, enterprise leverage ratio dacksh rate when the proportion of government
guarantee decreases, and analyzes whether weakening the soft budget constraint can alleviate the struct
leverage problem in the economy. On this basis, the influence of major financial and economicsviariable
the economy is analyzed by adjusting parameters when the scope of government guarantee expands .
the economy encounters risk impa2t.From the perspective of enterprise leverage ratio and economic
structure, the effects of aggregate monetary paitd structural monetary policy are analyzed, as well as
the changes of monetary policy effects under different economic strucBurd@se leverage ratio of
nonfinancial enterprises is introduced into Taylor rule, and whether the central bank's maretanged
to respond to the leverage ratio of FAorancial enterprises is analyzed from the perspective of welfare
loss, which provides some reference for the formulation of central bank’'s monetary rules.

The remaining structure of this paper is areh@s follows: In the second part, the existing relevant
literature is sorted out and summarized; In the third part, empirical facts are analyzed; In the fourth par
the dynamic stochastic general equilibrium model is constructed; In the fifth parkishegeresearch is
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used to calibrate the parameters in the model; In the sixth part, based on DSGE model, numeric
simulation and counterfactual analysis are carried out by means of parameter adjustment, etc.; In tt
seventh part, conclusions and spequfolicy recommendations are given.

Il. LITERATURE REVIEW
2.1 The Impact of High Leverage

Experiences have proved that an appropriate leverage ratio in an economy can promote investment a
economic growthHowever, the rapid increase leverage ratio will bring a series of negative effects.
There is a nonlinear relationship between leverage ratio and economic growtbcfi@hrlick et al. (2012)
believed that the credit boom and the rapid growth of leverage ratio will create liddgers for the
occurrence of systemic financial risks [1®einhart et al. (2010) also believed that leverage ratio is
closely related to systemic financial risk, and further proposed the leverage threshold criteria applicable t
developed countries aremerging market countries, and held that once the leverage ratio of economies
exceeds this threshold, the probability of systemic financial risk in economies will be significantly
increased [11]Maliewskiw et al. (2016) found that 38 economies experiefiioathcial crisis, economic
downturn, or both by analyzing 43 economies whose macro leverage ratio increased by more than 3
percentage points in 5 years [1R]eanwhile, Maliszewskiw et al. (2016) warned that if the credit boom
lasted more than six yeamad started at a higher financial depth, the probability of a crisis would increase,
and China met this criterion [12].

2.2 The Impact of Macro Policy and Leverage Ratio

In view of the great harm of high leverage to the financial system, scholars hdealetailed studies
on deleveragingWang Yong et al. (2018) found that tightening interest rates by the central bank will
reduce the leverage ratio of stawned enterprises and increase the leverage ratio of private enterprises,
which can alleviate thstructural leverage problem in China by establishing a dynamic stochastic general
equilibrium model with embedded balance sheet recession mechanism and enterprise heterogene
mechanism from the perspective of vertical industries [$8ne scholars alsoelieved that because of
financial friction and the existence of implicit government guarantee, the tight monetary policy will have a
greater negative impact on private enterprises than the-cstaed enterprises with high leverage.
Therefore, the tight mmetary policy will not only fail to solve the problem of high leverage of stateed
enterprises, but also significantly increase the financing cost of private enterprises, making the rec
manufacturing industry "worse" and aggravating the distortione@nomic institutions [14].Liu
Xiaoguang and Zhang Jieping (2016) found that the tight monetary policy can not effectively reduce the
leverage ratio, but will worsen the economic environment and further increase the leverage ratio b
amending the BGG fimcial accelerator model [15].

Besides, some scholars have analyzed the mechanism of fiscal policy's influence on leverage rati
Eggertsson et al. (2012) believed that deleveraging shock will tighten the debtor's debt constraints
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resulting in the termirteon of Ricardian equivalence, which would significantly improve the effectiveness
of fiscal policy at this time [16]Although the government's deleveraging policy can reduce the risk of
financial shocks to the economy, it may increase the downward pressuthe economy, so the
government has a traadf between "deleveraging" and "steady growth". In addition, it is difficult for the
traditional monetary policy to achieve the precise adjustment of "steady growth" and "deleveraging" [17].
Lyu Wei et al. 2016) found that the two goals of "steady growth" and "deleveraging" can be achieved by
controlling the leverage ratio of stat&ned enterprises, optimizing the structure of fiscal expenditure, and
implementing a proactive fiscal policy focusing on inddmatory expenditure [18]Zhou Fei et al. (2019)
believed through analysis that fiscal policy can more effectively regulate the structurdévdgige
problem in the economy compared with monetary policy [19].

2.3 The Mechanism of Budget Soft Consitai

Enterprises with soft budget constraints are often able to obtain a large amount of credit resources a
lower financing cost due to the loose credit constraints (Lin Yifu and Li Zhiyun, 2004At[4fhe same
time, due to a certain degree of governtrigacking, that is, the government will provide assistance even if
the enterprise is not well managed, which easily breeds the negative management psychology of tt
management (Research Group of the Business Management Department of the People's Biawak of C
2017) [20], and finally causes inefficient enterprises to occupy a large number of production resources [5
Historical experience has proved that the continuous injection of credit resources into inefficient
enterprises will lead to an increase I proportion of bad debts and uncollectibles of banks, which will
bring heavy pressure on the banking system [21]. At the same time, the excessive concentration
resources in inefficient statavned enterprises will inhibit economic vitality and the remic
transformation will be sluggish [14].

At the same time, the lack of sensitivity of enterprises to investment, interest rates and other factor
under the implicit government guarantee will hinder the transmission mechanism of monetarySpdlicy.
budget constraints lead to different credit constraints for -stateed enterprises and private enterprises,
that stateowned enterprises often get bank external financing at a much lower loan interest rate that
private enterprises. Such an asymmetry indiseelopment of the financial system leads to low efficiency
in the allocation of credit resources and poor transmission of monetary policyd®@2h that some
stateowned enterprises have easier access to formal financing such as bank credit anduapnoe &sxd
may also participate in credit intermediation activities, this has led to the rise of credit intermediation
chains, making monetary policy formulation more difficult [3].

Some researchers hold a positive attitude towards the soft budget conbeléved that government
guarantees can improve social welfare and the risk profile of banks and sovereign debt [23, 24], but mo
called for the elimination of soft budget constraints to ease distortions, such as promoting interest rat
liberalization reducing the difference in financing costs between -stateed and private enterprises to
improve the allocation of credit resources [9], deepening the reform ofostagd enterprises and
implementing a deposit insurance system [25].
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2.4 Structural Chacteristics of Soft Budget Constraint and Leverage Ratio

China's norfinancial enterprise leverage ratio presents the dual characteristics of quantity and structur
specifically manifested as the rising trend of the leverage ratio ofstatted enteirises, the decline of
the leverage ratio of private enterprises, and the significant leverage imbalanc&h@gjroblem of
structural high leverage may be related to the implicit guarantee of the government to toevrstate
enterprisesConstrained byhe underdeveloped direct financing market in China, enterprises generally use
bank loans to achieve external financing, while the flow of credit resources in the credit market is ofter
subject to government intervention, that is, the stateed enterpses in implicit government guarantee
can access bank loans at a price lower than that of private enterpriseg{@pwned enterprises have
natural political connections. For example, local governments may disclose internal information to then
out of their own interests, reducing the economic uncertainty they face, which will enableveteie
enterprises to obtain bank loans when the economic uncertainty is stronét[26é. same time, in the
case of economic downturn, the rise in risk aversiohalgb cause a large flow of financial resources to
stateowned enterprises, and ultimately increase the leverage ratio ofostatel enterprises [27],
resulting in and exacerbating the structural high leverage problem.

I11. EMPIRICAL FACT ANALYSIS

Under the impact of the global sgibime crisis in 2008, Chinese government adopted a-Eugle
fiscal stimulus plan to avoid a "hard landing” of the economy. As shown in Fig. 1, thenygear growth
rate of M2 currency in China has inased rapidly since 2008, reaching the highest point in history in the
third quarter of 2009The leverage ratio of nefinancial enterprises has risen rapidly under the laogde
fiscal stimulus planAccording to the statistics of the National Balandee@ Research Center, the
leverage ratio of China's ndimancial enterprises reached 162.3% in December 2020, which was 64.6
percentage points higher than the 97.7% in the first quarter of 2008 in the past 13 years, far exceeding t
risk threshold of legrage ratio (90%) in emerging market economies and posing a huge hidden danger t
China's financial system.

Recognizing the harmfulness of high leverage to the economic system, the Central Economic Wor
Conference in December 2015 put forward a reqfmstdeleveraging. Its M2 growth rate began to
decrease year by year, but the leverage rate ofinancial enterprises showed an upward trend, which is
called the leverage rate paradox [15]. Simultaneously, the structural characteristics of leveraafe ratio
nonfinancial enterprises in China were obvious. As shown in Fig. 2: From 2008 to 2013, the leverage ratic
of private enterprises continued to decline, while that of -stateed enterprises showed a significant
upward trend. After 2014, the leveragécgaf stateowned enterprises decreased, but the absolute level of
their leverage ratio was still higher than that of private enterprises.
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Fig. 2 Leverage ratio of stamvned andgrivate enterprises

To demonstrate empirically the impact of monetary policy on corporate leverage ratio and the propert:
rights characteristics of leverage ratio, the following measurement model is set up in this paper:

DQUOD OIQ | DEAD | YR, T 6¢ & i & - p

Where, i = the enterprisd;=the year; Leverage= the leverage ratio of enterpride in t period,
expressed by the ratio of total liabilities to total assets of the entegpsisg®; =the proxy variable of
aggregate monetary policy, expressed by M2 -peeyear growth ratep, = the estimated coefficient of
Police, and significantly negativep, means that reducing the growth rate of money supply will increase
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the leverage ratio insteadsoe =the nature oénterprise property rights (1 for statened enterprises and
0 for others)control, =the control variables, including grow (increase rate of sales revenue), Roa (return

on total assets), TobinQ (Tobin Q), ind (corporate independence,uregéaby the proportion of
independent directors), Flow (corporate liquidity, expressed by the proportion of cash flows generate
from operating activities to total assets) and PFA (proportion of fixed assets), which are selected as wit
reference to the ésting literaturep, = the fitting parameters of each control varialtesthe individual

fixed effect of the enterpriseg, =the time fixed effect of the enterprise.

In view of thecontinuity and availability of data, the data ofshare listed companies from 2008 to
2019 were selected as the research samples. In order to ensure the reliability of the data, the samples of
*ST, real estate and financial listed companies were dedluAt the same time, in order to avoid the
influence of extreme values, all continuous variables were winsorized by 1% on bothDsitiesvere
collected from CSMAR, Wind and China Statistical Yearbook which were all annually.

TABLE 1. Descriptive statistics

Name N mean sd min max
Leverage 25,389 0.428 0.207 0.0525 0.946
police 25,390 12.92 4.528 8.275 26.50
grow 25,378 0.190 0.452 -0.549 3.051
Roa 25,378 0.0428 0.0624 -0.224 0.229
TobinQ 25,313 2.116 1.883 0.185 10.81
ind 25,310 0.374 0.0533 0.333 0.571
PFA 25,389 0.235 0.167 0.00366 0.728
Soe 25,390 0.386 0.487 0 1
Flow 25,389 0.0484 0.0693 -0.157 0.245

Column 1 of TABLE Il shows the regression results of the benchmark niduelearon-year growth
rate of moneysupply was significantly negative at 1%, indicating that the central bank's tight monetary
policy will not only fail to achieve the goal of deleveraging, but also further increase the leverage ratio.
The property rights of enterprises are significantlyitpas at 1%, and the leverage ratio shows obvious
property rights characteristics. Banks prefer to lend to-stateed enterprises, which may have relatively
low loan default rate due to the implicit government guarantee.

To test the reliability of the epirical results, the following robustness tests were made: (1) Due to the
economic particularity of the municipalities directly under the central government in China, the samples o
enterprises in Beijing, Tianjin, Shanghai and Chongging were deletedhe@mnemaining enterprises were
re-estimated.(2) To avoid the estimation bias caused by the financial crisis, the sample interval of
20082010 was deleted and the remaining sample interval 0of-2012 was reestimatedThe robustness
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results are shown icolumns 2 and 3 of TABLE Il. The regression results are basically consistent with the
benchmark regression results, and the conclusion is robust.

TABLE I1. Regression results of econometric model

Name leverage leverage leverage
policel -0.002*** -0.002*** -0.004***
(-4.61) (-4.64) (-7.87)
soe 0.033*** 0.029*** 0.040***
(8.28) (6.36) (9.30)
Control YES YES YES
R-squared 0.143 0.1478 0.145
Company FE YES YES YES
Year FE YES YES YES

IV. CONSTRUCTION OF THEORETICAL MODEL

In the previous section, empirical data were used to analyze the impact of aggregate monetary polic
on leverage ratio and the property rights characteristics of leverageHatvever, empirical analysis fails
to show the impact of metary policy on the leverage ratio and transmission mechanism of different
enterprises. In order to clarify the problem of leverage differentiation caused by soft budget constraints ar
comprehensively analyze the mechanism and response effect of mgudiaryn corporate leverage and
economic structure changes, in this section, by referring to Bernanke et al. (1999), Ma Jiajin (2018), Yir
Xingshan et al. (2020), a dynamic stochastic general equilibrium (DSGE) model involving households
enterprises, comercial banks, the central bank and the government was construct&d][ZBhe
households hold bank deposits from which they earn interest, provide labor to entrepreneurs and earn we
income, as well as dividend payments from the manufacturer s@étbanks are fully competitive,
requiring a deposit reserve to be paid to the central bank after accepting a deposit from the househol
with the remainder being lent to the corporate sector in need of fDodsto the information asymmetry
between banksma enterprises, there is a risk of default in corporate loans. The corporate sector is dividec
into stateowned enterprises (soft budgminstrained enterprises) and private enterprises
(budgetconstrained enterprises), which obtain loans from banksranding, employ nodifferentiated
labor from households, purchase capital goods from capital producers for product production. Capite
goods producers use the remaining capital of the previous period after depreciation and the curre|
investment for capil goods production.The final goods manufacturers and intermediate goods
manufacturers are set to introduce price stickiness, and government departments and central ba
departments formulate relevant policies based on the current operating conditites emfonomy to
maintain the stable development of the economy.
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4.1 Households

aG® T a&oQ

c,. N,andp, represent consumption, labor and saving respectively, the households maximize their

utility function under budget constraint (3):

06 O wu Y © 0"Y o
Where, p,w,,Rr*,and T, respectively represent the price of consumer goods, the nominal wage of

labor, the principal and interest rate of savings, and theférapgyment of corporate dividends, and the
taxable to the government in one lump sum. The households sgeleat, , and p,to maximize their

W P
own utilities. If W, = Ft yoa =P—‘ , the firstorder conditions are
t t-1
" p
—- =0 T
0
Y
B T 'O b4 p 13 U
0 o]

4.2 Capital Goods Producer

To internalize the price of capital goods, capital goods producers were introduced into theAinodel.
the end oft period, capial goods producers buy a certain amount of products from final goods producers
as investment|, and combine them with the depreciated capial o)k, of stateowned enterprises
and private enterprises to producapital goods , which can be used in the next period and sold to

stateowned enterprises and private enterprises in the capital market. The movement equation of its capit
is:

0 10 % O 0
p p e p ¢
Thus, the profit function of capital goods producers is:
00 Op 10 00 X

The capital producers choose to invest the quantity of ty to maximize their profit function:
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€

GO® [ =0 p —— p O

By calculating the partial derivative of investmentin the formula and makingy, = Q 7 p, get the
first-order condition:
6 0

) —_ %o — O — ) %o —
p NP = P % O P O NS 5 n % o)

uo w
P =5

4.3 Stateowned Enterprises

Stateowned enterprises are divided into consumer goods manufacturers L and entrepreneurs L. TF
production department L is responsible for hiring labor and purchasing production materialsgitain ca
goods manufacturers to produce consumer goods, and the entrepreneurs L are responsible for applying
loans from banksThe production function of department L of statened consumer goods manufacturers
IS v, =A,k?,1t2, and the prodction objective function of statewned consumer goods

manufacturers is:
GOwr 00 RLVR0E @ROF YRU p Tl

By calculating the partial derivative of capita, , and labory,  in the objective function and making
rLlft = RE[ / Ft” w d/\(,t / E’ get the fIrS-tOFdel’ CondltlonSrLKt zaAL,tKi;lNE,t_a’ W e = (1 _a)ALt Kf,t NL,ta'

Entrepreneur L is responsible for applyify a loan from the bank for financing. At the end fof
entrepreneur L borrows a loan, from the bank, and the consumer goods manufacturer department uses

its own capitalyv, and theloan to purchase the means of productien, from the capital goods
manufacturer at the price ab, . Thus, gk, ,.,=1,, ~,,, and the leverage ratio of entrepreneurs L is
defined as| =gk, .,/V,,-faa=Q/R.v,,=v,7p ,and |, =qK,,../v, the entrepreneurs will
suffer an exogenous risk impagi;, in t+1period, which will increaser decrease their capital goods

K, .- W, obeyslognormal distribution with the mean value of 1, and its cumulative distribution function
IS F (w,,)- At the beginning oft +1period, the entrepreneurs lease the capital gogds< to the

Lt #

stateowned enterprise consumer goods producer L at the prige of and sell the depreciated capital

goods,,

t+1

the total income of entrepreneurs L can be expressed as:

@a- gk, ,, backto the apital goods producer at the price of,, at the end of the period, so
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- . ,
v R ‘ p 1 R 'I’IPW oc

C
i

Because the stat®vned enterprises bear more social responsibilities, they are entitled to implicit
government guarantee. During thR€lperiod, the government guarantee fundtisl with a guarantee
proportion of , =g,/ (R, .Q K »» and the critical value of exogenous risk impact is defined as

i+ t0 make it meet the followingritical condition:
0 Tr Yp 00 Y0 i po

If the heterogeneous impagt < ..., the stateowned enterprises will go bankrupt if they are
insolvent; When . >~ ..., the enterprise will be able to repay the loan principal and interest upon
successful operation. If both sides of the above formula are dividgd Biynultaneously, the following

can be obtained:
w T r Yip G YpOp p pT

Bank L is required to pay the required reserve after accepting a portion of household deposits
Therefore, the behavior equation of bank L is:

Where, /71 represents the proportion of supervision cost that the bank will have to pay when the
entrepreneur goes bankrupt, and g represent the proportion of deposit reserve that the bank L pays

to the central bdnand the sum of its principal and interest respectively. If both sides of the above formula
are divided byy,  at the same time, the following can be obtained:

QO WrT “Or T h  Yr Gp Yi Gp p PO
_ _ _ _ _ i
Where, G (miw) =wia§ F,(ws) gGr( wy  Gumew)=q WR,(h |

R™=@ +4,,)'R° @ ¢&)* R, -Because statewned enterprises have implicit guarantees from the
government, the expected profit function of stawenedenterprises is:

0 0 TYs 005 Yir0p Q01T O T h O P X
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(8 v o

Yh o~ . _

o~ — : R R Tk T g

o 0T Y. P G w Fo@T
d)v—|_|71 !Yﬁ % — P

P @8 p ®  orT fn “ORT g

In order to make debt financing meaningful and avoid unlimited expansion of entrepreneurs' net worth
it is assumed that the survival probability of entrepreneurs in each peghdsis the death probability of

entrepreneurs is g, and the dead entrepreneurs transfer their assets to their families. At the same time
new entrepreneurs will enter the market in each period and receivéetrgaymentsw:from their
families, so the dynamic equation of entrepreneurs L' own funds is:

@i TP OrT ®@ Yp 00f @ ¢ m

After removing the price factor fromie above formula and dividing both sides of the equatian, by
at the same time, we can get:

Op TP WrT & w Yy n* Up Gp
4.4 Private Enterprises

Private enterprises, similar to state@ned enterprises, are also divided into consumer goods
manufacturers H and entrepreneurs H internally. Production department H is responsible for hiring labc
and purchasing production materials from capital goodsufaaturers to produce consumer goods, while
entrepreneurs H are responsible for applying for loans from bBifkstent from stateowned enterprises,
private enterprises have no implicit guarantee from the government and therefore have relatively hig
financing costs. The optimization problem faced by consumer goods manufacturer H is:

GOw; 0070 05 R0 F YRO R C G
By calculating the partial derivative of capital, and labok,  in the above formula and making
KO=RS IR W, W, /B get the firstorder conditions:  rx =—aA, KIINET
w, . =@ -a)A, K3, N, 7 Entrepreneurs H are responsible for the loan financing of private enterprises.
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Similar to stateowned enterprises, the leverage ratio of entrepreneurs H can be expressed as:

Since the private

K + r.K + 1 _
%1 total retun on total assets s, = A 0 4 d)/?w-

Vit O
enterprises have no implicit guarantee from the government, their critical value is expressed a
Wh R iy = R, (L, ). The behavior equation of bank H's lending to private enterprises is:

IH,t

Wi T & "OrT h Yrn Grn Yr Grp p qo
R™ =1 +,,)0'R° @ g, .¢R,.- 1he firstorder condition of entrepreneurs H, and the net
asset accumulation equations are expressed as:

v B o o
o OnT v, P OrT & T 5 @rT &
P QT Yi - — ot
‘ Py @il & “ORT h
h
Op TP WsgT & Y N" Ui Gu

4.5 Final Goods Manufacturer and Intermediate Goods Manufacturer

In order to introduce the setting of price stickiness into the model, intermediate goods manufacturer
and final goods manufacturers are introduced, with the fofacgrg monopoly competition and the latter
facing perfect competition. The final goods manufactuyersise production technology (Dix8tiglitz

Aggregator) to produce the final goods as follows:

) AR I OXo) CQ
Where, v, ( j) =the intermediate produced by ththjintermediate manufacturer; an€ =the elasticity
of substitution between different interniat# goods.

Under the given production technology, the final goods manufacturer regards the final goods, price
and the intermediate goods price(j) as given, and the final goods manufacturer selects the
intermediate goods inpuy, ( j) quantity to produce the final goods to maximize its profit function:
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For an intermediate googl j), its firstorder condition isY;( ) :ae? 6 Y. Solving the twestage
¢t -

problem of intermediate goods manufacturers is also the key setting part of introducangtigkimess
into the model. First, intermediate goods manufacturers solve the cost minimization problem to determin
their marginal costic,, and then refer to Calvo (1983) pricing method to solve the profit maximization

problem, so as to introduce the setting of sticky price [31]. Its objective function is

0 N L

.u. '/t+i . . . . . H _aR(J) 0 i/t+i

maxE 8 X, b RO (1)- MG,Y (D], in whichY,(D=a's" 6, '~ represents the

i=0 t C "t - t

random discount factor of the intermediate goods manufacturer, aodttimal pricing of the intermediate
goods manufacturer meets the fiostler condition:

p -0 Q0 1 0 & -0Q O ,1 _ 06 0 O ™ c Y

After simple algebraioperation on the above formula, the optimal pricing expression of intermediate
goods manufacturers is further arranged as:

0* ——=2 ¢ W

h
D =i‘)66(1) , T OQk o
D _0O , 100y op

According to Calvo's (1983) pricing ru[81], the overall price level of intermediate goods meets the
relational expression:

4.6 Governments and the Central Bank

The government collecestaxpt from households to pay for the government's purchage;of, so as
to achieve fiscal balance, i.epG = PT, in whichg, = g ¥ , g, iS an exogenous fiscal policy shock.

In this model, the central bank has two types of policy instruments: structural monetary policy and

aggregate monetary policy. The former includes the directional adjustment of reserve ratio and resen
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interest ratewhile the latter refers to the central bank's policy adjustment by adjusting the deposit interes
ratere  for both inflation and economic growth targets, subject to the following Taylor rule:

aeEYQ " aéEvQ p " aéEYQ a € Q ae® To -k o0
4.7 Market Clearing

Assuming that the proportion of statened enterprises in the economyYie and that of private
enterprises is(1- y ), so the total capital and total output in the economy are expressed as:

O [ ®f P [ Dj ov

In addition, statewned enterprises and private enterprises employ undifferentiated labor, which has
nothing to do with ownership, thatis = N,,, =N, the constraint condition of the total resources of the
economyis:y =G +, . Accordingto the above setting, there are 10 exogenous shocks in the model,
all of which obey a simpleAR(1) process.

4.8 Calibration of Brameters

In this paper, the parameters in the model were calibrated by referring to the existing literature
Referring to Yin Yanhui et al. (2020)rssearch, the household subjective discount factor was calibrated to
0.9973[32], and the capital depreciation ratéwas calibrated to 0.025 [28, 3@ccording to the research
by Ma Jiajin (2018) and Zhou Lei et al. (2021), and in combination with the actual situation in China, the
share of capital in the production functiofd was set to 0.5[29, 33k was assumed that labor iy had
unit elasticity, i.e. the reciprocal of labor supply elasticifywas calibrated to 1, and the labor negative

effect weightg was calibrated to 7.5he parameter,_that affecs price stickiness was set to 0.75[34] in

this paper based on the research of He Guohua and Wu Jinxin (2016). Referring to the research results
Meng Xianchun et al. (2020), the product substitution elasti€@was calibrated t®b, and the capital
goods production adjustment coefficiewt was calibrated to 2[6)Vith reference to the research by Peng

Yuchao and Fang Yi (2016), the statutory deposit reserve gatand steadistate value;, were
calibrated to 13.93%, and the reserve deposit interestyraded steadstate value r, were calibrated to

1.0044[35].Since the probability of bankruptayf stateowned enterprises is lower than that of private
enterprises due to the implicit government guarantee, Ma Jiajin (2018) set thességadylue F, of the

bankruptcy probability of statewned enterprises to 0.007 and thatof private enterprises to 0.01, which

was also adopted in this paper [29]. Referring to the research of Wu Panwen et al. (2017), the reactic
coefficient ,, of interest rate to output and that of interest rate to inflation were set to 0.5 and 1.5
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respectively [36JUsi ng (Chris tensené& Dib, 2008; Ber nan
supervision cost ratio/7iwas calibrated to 0.21, andethentrepreneur profit retention ratioy was

calibrated to 0.97[37, 28According to the research by the (Research Group of Business Management
Department of People's Bank of China, 2017; Ma Jiajin, 2018; Yin Xingshan et al., 2@28jeadsstate

value of government guarantee rattowas calibrated to 0.0006, the steadgte value of deposit interest
rateR’ to 1.0063, the steaeBtate value of risk impact to 0.28, the proportion of statevned
enterprises in the econorify to 0.5, the househotib-state enterprise transfer paymgntto 0.2953 and

the householdo-private enterprise transfer paymeptto 0.0855 [20,29,30]According to Ma Jiajin's

(2018) research, the autoregressive coefficient of all exogenous shocks was calibrated to 0.9 and t
standard deviation was calibrated to 0.01[29]. See TABLE Il for the calibration valueg @btve
parameters.

TABLE I11. Main parameter calibration

Parameters Economic connotation Value Parameters Economic connotation Value
a Share of production functio 0.5 Y The proportion of 0.5
capital stateowned enterprises i
the economy
b Resident discount rate 0.9937 w¢ Householdto-entrepreneur L 0.2953
transfer payments
ad Capital depreciation rate 0.025 w; Householédto-entrepreneur F 0.0855
transfer payments
c Reciprocal of labor suppl 1 Yy The response coefficient « 0.5
elasticity interest rates to output
q Negative effect of labo 7.5 Y, The response coefficient « 1.5
weight interest rates to inflation
4 Production adjustmer 2 g Steadystate value of the 0.2
coefficient of capital goods proportion of fiscal
expenditure
Fu Probability of bankruptcy o 0.01 R° Steady state value of depo 1.0063
entrepreneur H interest rate
F Probability of bankruptcy o 0.007 x, Proportion of unchange 0.75
entrepreneur L price
b Steady state value (¢0.0006 € Elasticity of substitution o 6
government guarantee ratio product
S, Steady state value of ris 0.28 g Entrepreneur profit retentio 0.97
impact ratio
m Proportion of bank 0.21

supervision costs
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IV. NUMERICAL SIMULATION

Based on the set dynamstochastic general equilibrium model, the impulse response was used to
analyze the changes of economic and financial variables such as economic output, inflation, interest rat
leverage and so on in case of exogenous shocks.

4.1 The Shock on Soft Budgébnstraint Mechanism and Government Guarantee
According to the model set in the previous section, the expression of expected return of investment c

stateowned and private entrepreneurs can be obtained after simple algebra operation of financin
decisims of stateowned enterprises and private enterprises:

oY 0 or T - Y i (o 0]
Q) COr T R R @ T T
p R R T 5 @&T & 0 O T ¢
oY j P 0 GrT ¢ Y g o X
p " OrT & T 5 "Qenl & b __h
p Al h

Comparing the expression of expected return betweenataied enterprises and private enterprises,
the stateowned enterprises have an additional propogiomf government guarantee in the denominator,

which is inversely proportional to the expected return of investment, tfﬁhls? Rﬁ. When the economy

is in a steady state and its vicinity, the capital stocktatieowned enterprises is higher than that of private
enterprises, resulting in the low efficiency of the allocation of production capital.

As the soft budget constraint is a distortion of normal market mechanism, how will reducing or
eliminating the sdf budget constraint affect the economy? Figure 3 shows the impact of the negative
impact of the government guarantee ratio on the main economic and financial variables by one unit, that i
the degree of soft budget constraint decreases by one stand@&tiodewill lead to an increase in
financing costs of statewned enterprises, a decrease in loan demand, a decrease in expenditure on capit
and labor, and a decrease in the outpat stateowned enterpriseé\s the degree of $ibbudget constraint

decreased, more credit resources in the economy flowed to private enterprises, the financing cost of prive
enterprises decreased, the financing demand increased, the expenditure on capital and labor increased,
the output v, of private enterprises increased, but the increase in output of private enterprises was smalle

than the decrease in output of statened enterprises, and the total outpatf the economy decreased. At
this time, there was downward pressure on the econohbythe same time, under the impact of the
negative guarantee from the government, the leverage rafi@f stateowned enterprises began to

decrease, while thafey, of private enterprises increased, and the structural high leverage in the economy
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was solved. Referring to the research results of Liu Yinan and Song Xiaoling (2018) [14], the paramete
"Output of Stateowned Enterprises/Output of Private Enterprises (BPEvas selected to measure the
degree of distortion of economic structure, because the excessive prosperity-ofvatdeenterprises
represented by real estate and local financing platforms will squeeze out the resources of privat
enterprises and aggate the imbalance of economic structure. As shown in Fig. 3, the reduction of
government guarantee has prompted banks to gradually incline their credit resources to private enterprist
and the output of private enterprises has increased in proportiba total output of the economy. At this
time, the distortions caused by soft budget constraints in the economy have been alleviated.

%104 Y %10 Pi x10° | x10°DDES
0 1 1 0
1 0
0 1
S -1 S 9
3 -1 )
2
-4
3 2 3
0 10 20 0 10 20 0 10 20 0 10 20
w10 Y <10 Yh <107 L&Y, 107 L&V,
0 6
10
5
5 4
< -10 S X -15 S
0 2
-15
-20 -5 -2 0
0 10 20 0 10 20 0 10 20 0 10 20

Fig. 3 Impact of government guarantee shock on main economic and financial variables
4.2 Risk Shock

When the economis impacted by exogenous risks, the operating efficiency of enterprises will be
reduced and the financial cost will deteriorate, which will directly promote the rise of corporate loan
default rate. As a result, banks will increase their loan interestaatesorporate financing costs will rise
with the increase of loan interest rates. Eventually, enterprises will reduce their expenditure on capital ar
labor, and the scale of production will be reduced, thus reducing the level of investment and dbgut in
economy.

In comparisons withy =0.2, y =0.5, andy =0.8, that is, when the scope of government

guarantee is expanded, the fluctuation range of economic and financial variables suchcagpiaiial
investment, capital stockK, and enterprise leverage ratieeya Ley)Will decrease, the downward
pressure on the current economy will decrease, anfintuecial stability will be enhanced, because the
existence of implicit government guarantee plays an important role in the ecadomgver, implicit
government guarantee will also lead to some adverse effemteexample, enterprises with soft budget
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constraints that should have gone bankrupt and liquidated can continue to survive with the help of th
government, and the market cannot be cleared effectively, resulting in a series of serious problems such
zombie enterprises, high structural leverage awercapacityln addition, although the expansion of the
scope of government guarantees can reduce the negative impact on the economy in the current period
will also lead to the rapid growth of government debt, and the risk of local debt is liketydonverted

into systemic financial risk, laying a hidden danger for the-tengn development of the economy.
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Fig. 4 Impact of risk shock on major economic and financial variables
4.3 Tight Monetary Policy

Figures 5 and 6 show the impact of tbentral bank's tight interest rate on major economic and
financial variablesThe central bank's tightening of interest rates will lead to a decrease in totaloutput
asset price®, investment, consumptionC and capital stockK of the economy, a decrease in inflation
Pi, and an increase in the leverage ra&g Ley, Of stateowned enterprises and private enterprises. At
this time, downward pressure on the economy will increase. The economic mechanism set according to t|

model and sorted out in Figs. 5 and 6 is as follows: when the central bank raisdxyhateoeest rate, the
bank financing cost risgs . In order to maintain normal operation, commercial banks are bound to raise

the loan interest raggra R), which will lead to an increase in the financing coenterprises, thus

weakening the enthusiasm of enterprises for investment, reducing the expenditure on capital and labor a
reducing the outputnterest rate shocks have a disincentive to investnhamid consumptio€ , reducing
aggregate demand in the economy and thus exerting downward pressure on Rifldtiderest rate
shocks act on corporate leverage ragiaeeya Ley, )from two aspects. On the one hand, the iaseeof

interest rate makes asset prices decline, and enterprises will reduce the purchase of capital due to -
increase of financing costs. The combined effect of these two aspects will inhibit corporate leverage ratic
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On the other hand, the increase inferest rate will reduce enterprise’s own capial v,), thus

stimulating the increase of leverage ratio. The latter is more powerful than the former, so the central bank
tight monetary policy will not reduce the leverage ratiemterprises, but will push up the leverage ratio of
enterprisesAt the same time, due to the soft budget constraints of-stated enterprises, there are
differences in the impact of monetary policy on statged enterprises and private enterpriseschvis
specifically manifested in the fact that the government's backing when the central bank tightened intere:
rates prevented the output of statened enterprises from falling too faslowever, private enterprises do

not have such conditions, so thectine in output will be more severe when monetary policy is tightened,
and the degree of economic distortion will be further aggravatgsEs—-) . In summary, the
aggregatédased tight monetary policy not only cannot effectively solve sinectural higHeverage
problem faced by the economy, but will further squeeze out the output of private enterprises and intensi
the distortion of economic structure.
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Fig. 5 Impact of interest rate shock on major financial and economic variables
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Fig. 6 Impact of interest rate shock on enterprise leverage ratio
4.4 Structural Monetary Policy

Generally speaking, increasing the credit supply to private enterprises is conducive to stimulating th
vitality of the market and effectively allocating die[2]. Figures7 and8 show the impact of the central
bank's directional adjustment of deposit reserve on the economy. When the central bank directionall
reduces the deposit reserve ratio for bank H that lends to private enterprises, the loan dweateof pr
enterprises decreases and the demand for loans increases, thus increasing the expenditure of priv
enterprises on capital and labor and the output of private enterfitiveste enterprises have increased
their demand for capital due to the redoictof financing costs, which has led to an increase in capital

pricesQ, a decrease in the production enthusiasm of-stateed enterprisd¥, ®), a decrease in the

output of stateowned enterprises, a decreas¢he degree of distortion in the economy, an increase in the
output of private enterprises more than a decrease in the output afstetd enterprises, and an increase

in the total output of the economy. The targeted cuts to required reserve ratesoaintral bank will
stimulate consumption and investment, and increase the total demand in the economy, resulting in slig
inflation, and the economy is in an upward treAtithe same time, under the control of the central bank's
structural monetary piay, the leverage ratio of stavned enterprises has decreased significantly, while
the leverage ratio of private enterprises has increased slightly. The structural leverage problem in tf
economy has been effectively alleviated and financial stalhiéis/ been enhanceBigures7 and 8 also

show the results of the tightening monetary policy implemented by the central bank (increasing the depos
guastprincipal ratio of commercial bank L)Jnder the influence of this policy, the cost of loans to
stateowned enterprises increased, which led to a decrease in output due to the decrease in labor and cap
expenditures. At the same time, the decrease in capital prices made it a good time for private enterprises

expand their production scdlé, ). As a result, the output of private enterprises increased, but the
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increase was smaller than the decrease in the output ofostaésl enterprises, the total output of the
economy decreased, and the economy was under downward pr&asuiealy, the directional increase of

the deposit reserve ratio of commercial bank L can also effectively solve the problem of leverage
imbalance in the economy, but the policy effect is slightly worse than that of reducing the deposit reserv
ratio of commercibank H.
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Fig. 7 Impact of central bank's adjustment of reserve interest rate on major financial and economic variable
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Fig. 8 Impact of central bank's adjustment of reserve ratio on major economic and financial variables
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4.5 Policy Effects under Different Economic Structures

With the expansion of the scope of government guarantees, the central bank increases the benchm:
interest rate, and the decline in total social outpist reduced.Due to he soft budget constraints of
stateowned enterprises, the capital decline of stateed enterprises, is significantly smaller than that
of private enterprisag , and the increase of enterprise leverag rdécreases with the expansion of
government guarantee scop@n the whole, the government guarantee weakens the effect of monetary
policy tightening as is shown ifrigureso.

(%)

Psi=0.2

- ——-Psi=0.5

0 10 20

Fig.9 Impact of monetary policy shock under different economic structures

4.6 Welfare Analysis

Since the financial crisis in 2008, scholars have realized that high leverage is an important inducemel
of systemic financial riskdn the traditional monetary rules, the central bank implements the monetary
policy mainly by respondg to the two goals of economic growth and inflation, and then adjusting the
deposit interest ratg , and lacks the response to the leverage ratio offinancial enterprisedn this
paper, referring to the research ideas of Bavonacelli(2007) and on the basis of the traditional Taylor
rule, it is assumed that the central bank will respond to the leverage ratio-tfisrocial enterprises[38] ,
which is specifically expressed as:

aEYQ " aévQ p " a&y a£Q aeE® T
a € Wy O @y - R oy
aEYQ " aév p " aE a£Q aeE® T
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Where, Ley =the leverage ratio of statevned enterprisesiey =the leverage ratio of private
enterprisesy _ = the response of monetary policy to the leverage ratio ofinancial enterprises, and the

negative coefficient in front of it reflects the idea of couttglical adjustmentReferring to the research
of Ma Yong and Fu Li (2020), the response ce&fit of monetary policy to the leverage ratio of
stateowned enterprises and private enterprises was set to 0.5[39].

Drawing on the research of Gali(2015), the economic fluctuation range was used to measure the degr
of welfare loss in the economy[4@Vhich is specifically expressed as:
WQaQUIIQIETI p 1T

Where, / =the loss weighs,;:the variance of output,’:‘;t =the variance of inflation rate. In this paper,

equal weight is assumed, thaf is 0.5. TABLE | shows the size of welfare losses under different monetary
rules. Comparm with traditional monetary rules, when monetary authorities consider the leverage ratio of
nonfinancial enterprises, they can stabilize economic fluctuations and reduce welfare Gasspsred

with the leverage ratio of private enterprises, the mongpalicy considering the leverage ratio of
stateowned enterprises has lower welfare loss.

TABLE IV Welfare loss

Variance of output Variance of inflation Welfare loss
rate
Traditional monetary 0.1858 0.0020 0.0939
rules
Pegging tahe leverage 0.1296 0.0016 0.0656
ratio of private
enterprises
Pegging to the leverage 0.1254 0.0016 0.0635
ratio of stateowned
enterprises

V. CONCLUSION AND SUGGESTION
In this paper, a dynamic stochastic general equilibrium (DS@&jJel was constructed, covering
micro-subjects, such as households, enterprises, commercial banks, central banks and the governme
Through numerical simulation, the impact of government guarantee shocks and risk shocks on econom
and financial fluctuatins was analyzed. Furthermore, the actual economic effects of deleveraging policy

were analyzed by counterfactual facts, and the following main conclusions were drawn:
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Under the negative impact of government guarantee, the structural high leverage prolkem
economy has been alleviated but with a downward pressure at thisUmder the risk shock, the
expansion of the government's implicit guarantee can stabilize the economic fluctuation to a certain exte:
and increase the current financial stahilidowever, it will also lay a hidden danger for the economy,
because the enterprises that should have been eliminated under the risk impact can continue to survive w
the help of the government, and the market cannot be cleared out effectively, rasulirsgries of
adverse effects such as rising inventory and overcapatitile same time, the expansion of the scope of
soft budget constraints will also lead to the rapid accumulation of government debt, which will increase the
possibility of systemidinancial risks in the future economdn overall tightening of interest rates by the
central bank will not only fail to effectively solve the structural Higyerage problem faced by the
economy, but further squeeze out the output of private enterpnsiesitensify the distortion of economic
structure When the central bank adopts the structural monetary policy to adjust the deposit reserve ratio ¢
stateowned enterprises and private enterprises, the structural problem of high leverage is allegliated ar
the degree of economic distortion is reducHue tightening effect of monetary policy has been weakened
with the expansion of enterprises with soft budget constraliits. welfare analysis shows that when
monetary policy responds to the leverage rafioanfinancial enterprises, it can stabilize the economic
fluctuation and reduce the social welfare loss. Compared with pegging to the leverage ratio of privats
enterprises, the welfare improvement effect of monetary policy considering the leveragefratio
stateowned enterprises is more significant.

Based on the above conclusions and enlightenment, the following suggestions are put Forstsyd.
the reform of statewned enterprises should be deepened, soft budget constraints should be hardened, al
price distortions should be gradually eliminated. The soft budget constraints are likely to lead to the
excessive support of the banking sector for stateed enterprises, which affects the fair competition of
enterprises and hinders the normal cleaohthe marketTherefore, it is necessary to break the implicit
guarantee of local governments for statened enterprises through the supgige structural reform,
fundamentally eliminate the soft budget constraints, and highlight the decisive roéeroétket in credit
resources. These are the key to promote the-duglity development of China's economniy. the
meantime, enterprises with soft budget constraints have undertaken national policy taske:. to avoid
the great fluctuation of the ecmmy in the process of eliminating the soft budget constraint, the
government authorities should pay close attention to the economic operation in real time during the reforr
process, and take corresponding measures to avoid the great economic shock \caleseadform of
stateowned enterprisesecondly, as the leverage ratio of Horancial enterprises in our country has the
dual attributes of "aggregate" and "structurelying solely on traditional policy instruments can not only
solve the problem ddtructural high leverage, but also aggravat@herefore, it is necessary to avoid the
"one-sizefits-all* comprehensive tightening policy, and to effectively solve the structural high leverage
problem of the current economy by implementing the struictaometary policy and combining it with
fiscal policy and industrial policy.
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