Macroeconomic Dynamics (2025), 29, e157, pp. 1-30

| CAMBRIDGE
do0i:10.1017/S136510052510062X 5 C G

UNIVERSITY PRESS

ARTICLE

Shadow banking, implicit guarantees, and risk-taking

Shen Guo and Zheng Jiang

China Academy of Public Finance and Public Policy, School of Innovation and Development, Central University of Finance
and Economics, Beijin 100081, China
Corresponding author: Zheng Jiang; Email: jiangzheng@cufe.edu.cn

Abstract

This paper investigates the welfare implications of the rise of shadow banking in China, driven by regula-
tory arbitrage and implicit guarantees. Although shadow banking can improve social welfare by relaxing
constraints on banks’ capacity to expand credit, it may also hurt social welfare due to the risk-taking behav-
ior induced by implicit guarantees. We study the optimal level of guarantees and shadow banking in a
model that balances these benefits and costs. Our findings suggest that reducing the existing degree of
guarantees and shrinking the shadow banking sector could enhance social welfare in China.
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1. Introduction

China’s shadow banking experienced a boom after the 2008 financial crisis. As shown in Figure 1,
the ratio of shadow banking loans to GDP increased from about 10% in 2008 to around 30%
in 2013-2017. This dramatic and rapid rise has drawn significant interest both from academic
researchers and policymakers. Some have paid close attention to the detailed structures of shadow
banking activities and the quantity estimation (Ehlers, et al. 2018). Some have analyzed the driv-
ing forces behind the recent surge in shadow banking (Chen, et al. 2018; Chen, et al. 2020;
Hachem and Song, 2021). Some have focused on studying specific shadow banking activities
and/or products (Allen, et al. 2019; Acharya et al., 2024; Allen et al., 2023). Additionally, some have
presented the recent phenomenon from a historical perspective or through cross-country compar-
isons (Dang, et al. 2019; Zhu, 2021; Allen and Gu, 2021). However, few have directly focused on
studying the welfare implications of China’s shadow banking activities from a macroeconomic
perspective. This paper fills this gap by building a general equilibrium model that embodies key
Chinese characteristics and quantifies the evaluation of shadow banking in the current context of
China.

In order to accurately assess the role of shadow banking in China, several features are espe-
cially relevant. The first and perhaps the most fundamental feature is the prevalence of financial
frictions. Many studies have analyzed the positive effect of financial intermediation on economic
development. As extensively surveyed by Levine (2005), financial development indeed leads to
economic growth. It is understandable that the financial sector is far less developed in China, due
to the low capacity of financial intermediaries to efficiently channel funds, or partially due to the
stringent government restrictions. Thus, it is reasonable and necessary to put the development of
Chinese shadow banking in an environment with severe financial constraints. In particular, both
Zhu (2021) and Allen and Gu (2021) have argued that some shadow banking activities in China
are efficiency-enhancing by overcoming these financial constraints. In line with this literature, as
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Figure 1. Growth of regular bank loans and shadow banking loans.

a starting point, we introduce a financial friction in terms of funding constraints of financial inter-
mediation, following Gertler and Karadi (2011) and Gertler and Kiyotaki (2011, 2015). Our model
thus potentially opens the door for shadow banking activities in China, as a developing country,
to improve social welfare.

Second, the rise of shadow banking activities has been intensely involving in regulatory arbi-
trage. This is not surprising at all, since according to the Financial Stability Board, shadow banking
by nature is “credit intermediation involving entities and activities outside the regulated banking
system”. In the context of China, banking regulation is especially tight given the backgrounds of
widespread government controls in the economy. These regulations take many different forms,
including the conventional reserve and capital requirements, the unconventional liquidity regu-
lations such as loan-to-deposit caps, and the even more specific and structural regulations that
restrict and prohibit banks from lending to various industries or entities. Studies have argued
that these regulations in China substantially generate unintended consequences by causing the
expansion of shadow banking activities. In particular, Hachem and Song (2021) show that stricter
liquidity regulations push banks to use off-balance-sheet saving instruments that are not subject to
liquidity regulations, leading to a credit boom. Chen, et al. (2018) provide empirical evidence that
contractionary monetary policy generates a rise in shadow banking loans, offsetting the expected
decline of traditional bank loans and leading to an unexpected boom in the total credit. We follow
this literature by building such a regulation arbitrage feature into the model to partially explain
the emergence of shadow banking.

As noted, similar to the argument of Gertler, et al. (2016), the crucial point is the differentiation
between regular banking and shadow banking. It could also be possible that shadow banking is
driven by technological advances in intermediation, for instance, in terms of financial engineering
such as those emerging in the US. However, both Dang, et al. (2019) and Allen and Gu (2021)
point out that this is less the case in China, where financial engineering plays a minor role. To be
more specific, as has been documented by Dang, et al. (2014) and Ehlers, et al. (2018), the Chinese
shadow banking is largely bank-centric, in the sense that banks are the key players of shadow credit
intermediation. Banks cooperate with other financial institutions (e.g. trust companies, securities
companies, and other financial management companies) and/or operate through the inter-bank
markets to move the credit intermediation either off balance sheets, or hide it as non-loan assets on
the balance sheet. Thus, through the shadow banking system, banks are able to evade the various
regulations imposed on regular banking products. Given this consideration, as a modeling choice,
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we borrow the structure of financial intermediation of Gertler, et al. (2016) by placing the regular
banks as a hub of funds. These banks raise funds from households and then can either issue regular
loans by directly funding projects or channel them to shadow banks. On the other hand, enjoying
the regulatory privilege, the shadow banks are not allowed to directly raise funds from households,
except for the funds from regular banks.

Given the above discussions that regular banking in China faces financial frictions while the
shadow banking helps to overcome such frictions, it is logical to predict that shadow banking
shall be efficiency-enhancing. However, we argue that such a prediction is only a part of the whole
picture. This leads us to the third feature of the Chinese financial sector, that is, the shadow bank-
ing activities in China are associated with more investment risk. It is well known that the Chinese
government is especially conservative with respect to financial development. Some financial reg-
ulations are directly targeting risk containment, for example, by prohibiting lending to industries
or entities that are regarded as “risky” (Zhu, 2021). Moreover, along this line, there is a preva-
lent phenomenon in the Chinese financial system, that is, the existence of implicit guarantees on
returns of shadow banking products. Governments or the distributing banks are typically assumed
to provide compensation to the suppliers of funds in case of default, although they have no such
legal obligation to do so. Such a financial phenomenon in China has been intensively observed and
discussed in the fields of policy and business and has also been formally documented and stud-
ied by research papers (Allen and Gu, 2021). For example, Allen et al. (2023) find that the yield
spreads of trust products (an important type of shadow banking products) are lower when they are
issued by trust companies controlled by state-owned enterprises, or sold by the five largest state-
owned banks. They argue that this indicates that the implicit guarantees from the government
or state-controlled financial intermediaries lead to a mispricing of risks in shadow banking prod-
ucts. Similar micro evidence from the wealth management products (WMPs) is also presented by
Huang, et al. (2023). Therefore, in order to comprehensively evaluate the role of shadow banking
in China, we explicitly model this dark side by introducing the endogenous choice of risk-taking
by the shadow banks. Furthermore, such risk-taking behaviors rest on the existence of govern-
ment implicit guarantees, that is, the implicit guarantee serves as an insurance compensation to
encourage the strategic risk-taking decisions of shadow banks. We do not deny that financial insti-
tutions in China could literally provide the implicit guarantees. However, since the majority of the
important financial institutions are owned and/or controlled by the governments at various levels,
besides the public’s strong beliefs, it is reasonable to interpret that the governments are backing up
these financial institutions and thus serve as the fundamental source of such guarantees in China.

Taking these features together, we demonstrate that the evaluation of shadow banking in China
rests on three effects. The first effect is called the total capital effect. With the financial constraint
on regular banks’ abilities to hold assets, there is an under-supply of capital, leading to a social
welfare loss. The rise of shadow banks in the financial intermediary sector, induced either by reg-
ulation arbitrage or by insurance compensation in terms of implicit guarantees, improves social
welfare by financing more capital production. The second effect is called the financing structure
effect. Since the financing cost of shadow banking is higher, the substitution of regular loans with
shadow banking products has negative impacts on social welfare by causing resource misalloca-
tions. Besides these two common effects, the implicit guarantees have a third effect, namely, the
risk-taking effect, which encourages shadow banks to take excessive risks and deteriorates social
welfare by wasting resources. We highlight that this risk-taking effect is very crucial in completely
evaluating the role of shadow banking. We demonstrate that, without the channel of risk-taking,
the expansion of shadow banking leads to an improvement in social welfare, since the total capital
effect always dominates the financing structure effect.

With the calibrated model, we focus on the optimal degree of government guarantees to deter-
mine the optimal level of shadow banking in China as an illustration. We show that there exists
an optimal insurance level that maximizes social welfare. Below this optimal level, providing
more generous insurance to increase shadow banking boosts social welfare since the positive total
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capital effect dominates the negative financing structure effect and risk-taking effect. Beyond the
optimal level, a further increase in shadow banking deteriorates social welfare in that the negative
financing structure effect and the risk-taking effect dominate. Regarding the current situation of
shadow banking in China, our quantitative results conclude that the level of shadow banking is
excessively high. This implies that containing shadow banking activities by reducing regulation
arbitrage allowance and/or implicit guarantees could improve social welfare. Thus, our quanti-
tative conclusion indeed supports the recent policy movements of the Chinese government to
regulate shadow banking.

Recently, there has been a growing literature on China’s shadow banking, and many of them
are related to ours. Wang, et al. (2015) find that shadow banking improves social surplus when
the regular banking sector is distorted by a binding deposit rate ceiling and loan quota. While we
agree with their evaluation of the positive side of shadow banking, we emphasize that the risk-
taking side of shadow banking should not be neglected. Chang, et al. (2019) study the optimal
required reserve ratio in an environment that involves a trade-off between efficiency and risk: a
higher required reserve ratio reallocates the resources from the state-owned sector to the more
efficient private sector through shadow banking, but raises the default risks of the state-owned
sector. By contrast, our work focuses on the welfare implications of shadow banking by directly
modeling the risk-taking behaviors of financial intermediaries. Although several researchers, as
mentioned, have raised concerns about the risks of implicit guarantees on shadow banking, few
have studied them with general equilibrium models. Related to our paper, Dang, et al. (2019) build
a theoretical model to show that the implicit guarantee is crucial in boosting shadow banking in
China. However, unlike ours, they do not systematically study the welfare implications of shadow
banking and the relevant optimal policies from a quantitative macroeconomic perspective.

Finally, our paper is certainly not the first one in the literature to have a focus on the dark side
of shadow banking. As a matter of fact, there are emerging interests of research to study financial
risk, especially after the 2008 financial crisis. However, mostly based on empirical phenomena in
the US, more attention has been paid to particular financial stability issues such as rollover risk
(Acharya, et al. 2011; Cheng and Milbradt, 2012; He and Xiong, 2012b), bank runs (Gertler, et al.
2016) or debt runs (He and Xiong, 2012a). Some of the studies also introduce related financial
stability frictions to evaluate policy options (Cheng and Milbradt, 2012; Huang, 2018; Gertler,
et al. 2020). Our paper complements them by focusing on the particular moral hazard problem
of shadow banking, in terms of risk-taking behaviors induced by government implicit guarantees.
We believe such a perspective is especially relevant and valuable for developing countries, for
which some people may advocate that the governments should play more developmental roles
in the financial sector. In addition, admittedly, the feature of implicit guarantees associated with
shadow banking is not unique to China. For instance, Huang (2018) has specifically analyzed a
situation that regular banks strategically extend implicit guarantees to shadow banks without a
role of governments. We differ from it by emphasizing the governments as a source of implicit
guarantees, in line with Dang, et al. (2019).

The rest of the paper is organized as follows. Section 2 presents the institutional background of
China’s shadow banking. Section 3 presents the model, and Section 4 discusses the calibration of
the model. In Section 5, we study the transition paths of key macroeconomic variables after two
counterfactual policy changes. Section 6 examines the welfare implications of regulation arbitrage
and implicit guarantees involved in shadow banking. Section 7 concludes the paper.

2. Institutional background

China’s shadow banking experienced a rapid expansion after the 2007-2008 financial crisis. As
shown in Figure 1(A), the ratio o shadow banking loans! to GDP increased from about 10%
in 2008 to around 30% in 2013-2017. Previous research on shadow banking (Dang, et al. 2014;
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Acharya et al,, 2024; Hachem and Song, 2021; Allen et al., 2023) attributes its fast growth to
both structural and cyclical factors. Structurally, regulatory arbitrage plays an essential role in
driving the growth of shadow banking. In China, banks’ lending through regular loans is sub-
ject to various price and quantity restrictions. The regulated lending rate is usually lower than
the market-clearing level, so banks tend to ration credit to their preferred customers such as state-
owned enterprises and large companies, which are believed to be safer. Meanwhile, the quantity of
regular bank loans is constrained by regulatory or macroprudential policies such as requirements
on loan-to-deposit ratios, capital ratios, and reserves. Compared to regular bank loans, shadow
banking loans are exempt from many credit and macroprudential requirements, and their prices
are closer to market-driven levels. On one hand, shadow banking loans meet the credit demand
for those firms without access to regular bank loans. On the other hand, shadow banking helps
banks extend credit creation beyond what is allowed by existing regulations.

The cyclical factors also contribute to the growth of the shadow banking. To cope with the
2007-2008 financial crisis, the Chinese government launched a large number of infrastructure
projects to stimulate the economy, which boosted the demand for credit. However, the banks’
capacity for further expanding regular loans was soon limited by the loan-to-deposit ratio and
minimum capital requirements. As a result, banks cooperated with other financial institutions
to move the credit intermediation either off balance sheets, or hide it as non-loan assets on the
balance sheet. Through these shadow banking activities, banks managed to circumvent the regu-
latory policies and further extended their lending capacities. As shown in Figure 1(B), both regular
bank loans and shadow banking loans experienced a more than 30% growth in 2009. Nevertheless,
the growth rate of regular loans dropped to below 20% in 2010, while the growth rate of shadow
banking loans jumped to about 70% and remained greater than that of regular loans until 2014.
Consequently, the ratio of shadow banking loans to the sum of shadow banking loans and regular
bank loans increased from about 10% in 2008 to around 20% in 2014.

The forms and instruments of China’s shadow banking are diverse and constantly evolving.
However, the fundamental purpose remains to engage in regulatory arbitrage, no matter how
the structure of shadow banking changes. For instance, an early-stage form is called "bank-trust
cooperation.” Specifically, banks raise funds through issuing WMPs? and then channel the funds
to trust companies> that issue trust loans to firms. Since WMPs and the related investments in trust
loans are recorded off-balance sheet, this bank-trust cooperation could expand credit without
being constrained by the loan-to-deposit ratio and minimum capital requirements. In a more
recent form, trust companies follow banks’ instructions to issue loans to banks’ customers, and in
turn sell the beneficiary rights to the banks. Banks thereby become entitled to the full participation
rights in the gains and losses of the trust loans. The beneficiary rights show up on the bank’s
balance sheet as non-loan assets, which are subject to less stringent regulatory restrictions.

A large number of trust (entrusted) loans are channeled to risky borrowers such as real estate
developers, local government financing platforms, and small and medium enterprises (Chen, et al.
2018; Allen, et al. 2019; Chen, et al. 2020; Allen et al., 2023). However, most investors of WMPs
care little about the risks involved in the underlying assets financed by the trust (entrusted) loans.
Instead, investors pay more attention to the credibility and financial soundness of banks that issue
WDMPs because of the implicit guarantees perceived by investors (Acharya et al., 2024; Allen et al.,
2023). In fact, Allen et al. (2023) find that 74% of default cases are fully compensated either by trust
companies or local governments among the default trust products for which they can obtain loss
coverage information between 2002 and 2018, which strengthens the investors’ belief in implicit
guarantees.

The extraordinary growth of the shadow banking and the potential risks have prompted the
government to tighten regulations. On the one hand, to curb regulatory arbitrage, the new regu-
lations stipulate that trust (entrusted) loans disguised as non-loan assets on banks’ balance sheets
should be given the same risk weight as regular loans when calculating the capital to risk-weighted
assets ratio. On the other hand, the new regulations reiterate that banks cannot provide explicit or
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Figure 2. Structure of the model.

implicit guarantees to WMPs. As shown in Figure 1(B), the growth rate of shadow banking loans
has been negative since 2018.

3. The model

We construct a general equilibrium model incorporating five distinct types of agents: households,
goods producers, capital producers, regular banks, and shadow banks. Households supply labor,
engage in consumption activities, and undertake saving behaviors. Goods producers hire labor
and rent capital from both regular banks and shadow banks. Regular banks raise funds from
households and allocate investments to regular loans, while also channeling funds to shadow
banks. Capital producers procure inputs from goods producers, convert these inputs into capital-
producing projects, and subsequently sell these projects to banks. In line with Gertler, et al. (2016),
we posit that the ability of regular banks to raise funds is subject to constraints, and investing
in shadow banks serves as a means for regular banks to alleviate these fund-raising constraints.
Shadow banks in our model can be thought of as special purpose vehicles which manage the
shadow banking products for regular banks. They make decisions regarding the capital structure
and the project risk level. We rely on a moral hazard problem to model the risk-taking behav-
ior of shadow banks, similar to Abbate and Thaler (2019). Shadow banks exploit the absence of
commitment concerning project risks and strategically select risk levels. Ultimately, the liability
funds invested in shadow banks may be partially compensated by guarantees provided by the
government. Figure 2 illustrates the structure of the model.

In our model, one purpose of shadow banks is to help regular banks manage funds that are
not subject to regulations. In reality, regular banks in China usually do not manage these funds
by themselves. Instead, they channel funds to other financial intermediaries (e.g., trust companies
and financial management companies) and direct these intermediaries to invest. Corresponding
to the case that these financial management companies have some degrees of freedom in control-
ling the funds, we assume that shadow banks choose the risk of projects to maximize the profits
earned by the equity funds provided by regular banks. By assuming that shadow banking products
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are managed by a separate vehicle, we specifically and explicitly model the risk-taking behaviors
involved in shadow banking, unlike other papers in the literature (Chen, et al. 2018; Hachem and
Song, 2021). Moreover, we are able to isolate the problem of choosing the risk of shadow bank-
ing from the other decisions, which increases the tractability of our model while maintaining a
reasonable degree of realism.

3.1 Households

Households provide labor to goods producers, consume, and save. Following Gertler, et al. (2016),
we assume that households provide project management services for regular banks and charge
them a competitive price f; per unit of project, where f; is set to be equal to the marginal cost
of providing the service. Households maximize the expected present value of lifetime utility as
given by:

= L+
E InC; — R 1
ogﬂ{nt n1+¢} (1)

where Cy is consumption and Ly is labor supply. The parameter § is the discount factor,  denotes
the relative importance of labor in utility, and ¢ denotes the inverse of the elasticity of labor supply.
In every period, households face the following constraints

Ct+ Dy < Wily + Re_1Dyq + 11 + Ay — Yy, (2)

where D; denotes deposits, W, stands for the wage rate, R; is the deposit rate, I1; denotes the
dividends transferred from regular banks and capital producers, A; is the profit obtained from
project management services, and Y represents a lump-sum tax. We assume that households are
only able to deposit funds in regular banks since shadow banks do not have the capacity to directly
raise funds from households.

3.2 Capital producers

The capital producers procure final goods as inputs, convert them into capital-producing projects
and subsequently sell these projects to banks. There exist two distinct types of capital-producing
technologies. The first is a risk-free method, through which one unit of project can deterministi-
cally generate one unit of capital. The second is a risky method, wherein one unit of project has a
probability of g; of generating ©(q;) units of capital and a probability of 1 — g; of yielding noth-
ing. We assume that regular banks exclusively invest in risk-free projects, while shadow banks
solely invest in risky projects.* Hence,

ki,t = Oi',t; ©)

and
ksj’t = oit®t(qtj) = osj)t (a)l - %q{) with probability ofq{; (4)
ksj) . = Owith a probability of 1 — qtj (5)

where oi,t represents the size of risk-free project acquired by regular bank i, and osj’ cand qtj , respec-
tively, denote the size and risk level of risky project purchased by shadow bank j; ki)t stands for

the capital invested by regular banks, hereafter denoted as regular capital and ks],t represents the
capital invested by shadow banks, hereafter denoted as shadow capital. ®(g¢) is inversely related
to the success probability g;, indicating a higher return for taking greater risks.

At each period, capital producers purchase I; ({x € r, s}, where r denotes the risk-free project
and s denotes the risky project) units of final goods and transform them into O} units of new
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project, incurring a capital adjustment cost I,
O;t’etw = (1 = T'(Let/Lt—1)) Lt (6)

where T'(Iys/Lis—1) =k [(Ixs/Ixs—1) — 1]%, the parameter governs the magnitude of capital
adjustment cost. Capital producers maximize their expected discounted profits as follows:

0
: C
max E; > ﬁlc—t [Quieti(1 = T (Lpti/ Lgti—1)) i — Lgeti] (7)
Xt i—0 t+i

where Q,; represents the price of projects. Additionally, at the beginning of each period, capital
producers repurchase the existing projects after depreciation, Of;lf = (1 — §)Kyt—1, from banks at
the current market price Qy; and then resell them in the market. Here K;.; and K;; denote the

aggregate amounts of k.., and ks{t, respectively. Thus, the total quantity of projects available for

sale in period t is Oy = OF7'+ O;l‘t’l

3.3 Regular banks

We assume that there is a continuum of regular banks indexed by i € [0, 1]. Each regular bank
combines its own net worth, nf, and funds raised from households, di, to make investments in both
regular loans, si, and shadow banking products, b’;. The regular loans are utilized to acquire risk-
free capital-producing projects, oi,t. We assume that regular banks purchase project management
services from households at a price f; per unit of project, as in Gertler, et al. (2016). The budget
constraint for regular banks is presented as follows:
sy + by = [Qrs + filop, + by =n; + dj, (8)

Following Gertler, et al. (2016), we assume that the capacity of regular banks to raise funds
from households is constrained by minimum capital requirements. One interpretation of this
financial friction is that regular bankers can divert assets for personal gain rather than operat-
ing with integrity. To incentivize regular banks” investments in shadow banking products, we
assume that diverting investments in shadow banking products is more difficult than diverting
investments in regular loans. Specifically, we assume that depositors believe banks can divert 6
percent of their regular loans, but only y percent of their investments in shadow banking products,
where y < 6. To rationalize this assumption, Gertler, et al. (2016) argue that interbank loans (an
instrument for shadow banking) are less idiosyncratic in nature than non-financial loans and thus
more amenable to monitoring by outside depositors. However, we interpret that banking regula-
tory authorities have their own evaluations of shadow banking products and can align depositors’
beliefs with their own. In this regard, y serves as a policy instrument: regulatory authorities can
set the values of y to adjust the amount of regulatory arbitrage allowance enjoyed by shadow
banks.

With the above assumptions, any financial agreement between regular banks and depositors
should satisfy the following incentive constraint:

Vi >0(Qus +fi)ol, + ybl, 9)

which indicates that the franchise value of the bank, v! (to be defined later), should not be less than
the gain from diverting funds. Given that the franchise value of a bank, v/, is positively correlated
with its net worth, n!, Eq. (9) can be regarded as a minimum capital requirement for regular banks.
This requirement stipulates that 6 units of regular banks’ capital (net value) are needed for each
unit of investment in regular loans and y units of regular banks’ capital are required for each unit
of investment in shadow banking. When y < 6, meaning that investments in shadow banking
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enjoy regulatory privilege, regular banks can alleviate the constraint imposed by the minimum
capital requirement by reallocating investments from regular loans to shadow banking products.
This assumption can also be reconciled with the fact that in China, some investments in shadow
banking are recorded as interbank loans on commercial banks’ balance sheets and are considered
less risky assets than regular loans when calculating the risk-based capital requirement.

According to Eq. (9), the limit on the total assets that a regular bank can hold is contingent
upon its net value. If regular banks accumulate sufficient net value such that they no longer require
external financing, the constraint ceases to be binding. To preclude this scenario, we assume that
regular banks have a probability o of surviving until the next period and a probability of 1 — o of
exiting the market. To maintain the total number of regular banks, new regular banks will enter
each period with an initial endowment w, financed by a lump-sum tax. Aslong as there is a positive
probability that the regular banks’ capacity to raise funds may be constrained at some point in the
future, it will be optimal for regular banks to defer dividends and accumulate net worth until exit.
We assume that regular banks transfer net worth back to households and employ a stochastic
discount factor As4, = B (Ct/Crym). Consequently, the expected utility of a continuing regular
bank at the end of period ¢ is given by:

o
Vvi=E, [Z Aspm(1 —o)a’”—ln§+m] (10)

m=1

where (1 — 0)o™~! is the probability of exiting at date ¢ + m. Equation (10) can be rewritten as a
recursive form:

v =E {At+1 [(1 _0)”§+1 +U"i+1]} =E; [Qiﬂniﬂ] ’ (1n

. Vi
where Q) | = Aty (1 -0+ oﬁ).
At each period, regular banks earn a return rate, R; , on regular loans and a return rate, Ry, on

shadow banking investments. Thus, the net worth of a regular bank at period ¢ + 1 is:

n:;.l,_l = R;,t-‘rl (Qr,t +ﬁ)0i,t + Rb,t-ﬁ-lbi - Rt+1di) (12)
r _ Qr1(0=8)+Zi41 : : e :
where R} , | = BN A At period ¢, each unit of regular loans can be utilized to acquire

1/(Qyt +f;) units of risk-free capital-producing projects. At period ¢+ 1, each unit of capi-
tal yields a rental rate of capital Z;; and a resale value Q,;4+1(1 — &), where § represents the
depreciation rate.

Therefore, the optimization problem for each regular bank is to choose (0}, d., b}) in order to
maximize the bank value as given by Eq. (11), subject to the budget constraints Eqgs. (8) and (12),
as well as the incentive constraint specified in Eq. (9).°

3.4 Shadow banks

There is a continuum of shadow banks, indexed by j € [0, 1]. They do not have the ability to
directly obtain financing from households. Instead, they can acquire funds from regular banks
either through liability funds or equity funds. Specifically, following Abbate and Thaler (2019),
we assume that each shadow bank determines its capital structure by raising liability funds,
denoted as LF;, and equity funds, denoted as EF;, from regular banks. The equity ratio of shadow
banks is defined as e/ = EF//(LF] 4 EF]). This assumption regarding the capital structure is
made to facilitate the explanation of the inefficient risk-taking behavior of shadow banks. Based
on this assumption, we further introduce a moral hazard problem associated with debts. We
assume that the risk of capital-producing projects cannot be predetermined in the debt contract.
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Consequently, shadow banks always have an incentive to take on more risks. This is because they
can reap all the benefits arising from higher risks while only partially bearing the associated costs.
We will show that the implicit guarantees provided by the government have an impact on the
optimal capital structure and, thus, affect the risk-taking behavior of shadow banks.

Each shadow bank is only permitted to invest in one risky capital-producing project with a

size of oSJ,t at a unit price of Q;¢. They are confronted with investment risk: with a probability

of qt] , the project succeeds, and the shadow bank repays the liability funds at a promised return
rate of R;; and pays the equity funds a state-contingent return rate of R,;. In the case where the

probability is 1 — g/, the equity funds receive nothing, while the liability funds can still obtain
some compensation from the government, which is financed by a lump-sum tax. We assume that

this compensation amounts to W percent of the total assets managed by shadow banks, LF; 4 EF},
indicating that each unit of liability funds can receive an amount of compensation equal to W /(1 —

e]). Assuming that regular banks can fully diversify the idiosyncratic risks through investment in
numerous different shadow banks, the no-arbitrage condition requires that:

Ei (Ar41Rpy) = E; [Ar+1 [QZRz,t +(1- qt])ﬁ:| } =E (At+1%JRe,t+1> , (13)

which implies that the expected payoffs, when discounted by the stochastic discount factor, ought
to be identical. The compensation provided to liability funds functions as a subsidy for these lia-
bility funds. This, in turn, reduces the required rate of return for liability funds, thereby rendering
equity funds relatively more expensive. We refer to Ry, ; as shadow banks’ financing cost thereafter
because it determines regular banks’ expected rate of return when they channel funds to shadow
banks.

Now, we introduce the moral hazard problem associated with risk-taking. We assume that

shadow banks determine the risk level of projects by setting q/. However, this risk level cannot
be prespecified in the debt contract with liability funds providers. In other words, even if shadow
banks were to promise to take a certain risk level, they could easily renege on their promise and
choose a different risk level to maximize the profits for equity holders. Shadow banks can do so
because liability funds providers lack the ability to observe the actual project risk. Since both lia-
bility funds and equity funds are sourced from regular banks, to preserve the information friction,
we assume that each regular bank has one department responsible for equity funds and another
department responsible for liability funds, with the information sharing between these two depart-
ments prohibited. Anticipating this moral hazard problem, liability funds providers must first put
themselves in the shoes of shadow banks and conjecture their optimal choice of risk level, and
then accordingly determine the required return rate of debts, R;;.

Specifically, with this timing structure, the optimization problem of shadow banks can be char-
acterized as a two-stage problem. At the first stage, shadow banks choose the optimal capital

structure, e/, while liability funds providers determine the required return rate of debts, Ry, antic-
ipating shadow banks’ risk choice. At the second stage, shadow banks select the optimal risk level,

q}, given the capital structure ¢/ and the return rate of debts, R;, specified in the first stage.
As aresult, the optimization problem of shadow banks can be solved in a backward manner. At
the second stage, given the required return rate of debts, R;;, and the capital structure, e;, shadow

banks select the project risk level, g/, in order to maximize the expected profits of equity funds
providers:

‘ ‘ wy ) .
max Q10 Er {At+1 |:th (wl - 7‘15) Fen — 4iR(1— ef)]} , (14)
q;
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S
where Rk 41

with respect to g is:

% is the rate of return on shadow capital. The first order condition

qj o1 E(Ar1 Ry ) — Ee(Ryp Ay )1 — el) (15)
a w2 Ef(A 1 Ry, t+1) '
It is straightforward to demonstrate that q’ >0and 5 RS > 0. This indicates that a higher lever-

Bet kt+1
age (lower et) and a lower rate of return on shadow capital induce shadow banks to take greater
risks (lower g; )
At the first stage, shadow banks determine the capital structure, etj , with the aim of maximizing
the expected excess profits (profits net of the opportunity costs of equity), anticipating that q{

will be selected at the second stage as a function of /. Note that regular banks also anticipate
the second-stage risk choice and price equity funds and liability funds accordingly. The shadow
banks’ second-stage problem is therefore:

max Qs,tOSJ,tEt {AH—I [qﬁ (601 qt) Kt — q]Ry(1 — ) et+1€;’]} (16)

e

subject to the constraints implied in Eq. (13),

1—
E, [At+1 (Rb,t = q,ﬂ
%t

Et (At+1Rpy)

Ei(Atp1Ry) = ; and E¢(As+1Re41) = ] (17)
qi qi
We can substitute Eq. (17) into Eq. (16) and reformulate the shadow banks’ first stage
problem as:
‘ ‘ wy .
mz}a,x Qs,tos{tEt {At+1 [qtj <w1 — th]) R;C,H-l — Ry +(1— qf)\ll]} . (18)
t
The first order condition with respect to etj is given by
s jps aqtj
Et [At+1(a)1Rk’t+1 — wzqttRk)tH — \Ij)] — =0. (19)

de]

Equation (19) demonstrates that shadow banks are faced with the following trade-off when
determining the capital structure: increasing the equity ratio could incentivize shadow banks to
choose projects with higher probability of success (higher qt) a hlgher probability of success

leads to greater expected return from successful projects as long as g/ < w; /w,, but results in
less compensation from governments once projects fail. The presence of implicit guarantees from

governments induces shadow banks to choose higher leverage (lower et) even though they antic-
ipate that a lower equity ratio leads to greater risk taking. Without the implicit guarantees from
governments (¥ = 0), the optimal condition regarding the choice of equity ratio Eq. (19) requires

that g/ = w; /w,, which can be achieved when shadow banks finance only through equity funds

(et] =1, as shown by Eq. (15)).
Finally, the assumption of free entry into the shadow banking market ensures that the expected
excess profit is zero:

E, {At+1 [q{ (a)1 qt) o Rb,t+(1—q{)\y]} —o. (20)
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Equation (20) indicates that a decline in the shadow banking financing cost Ry ; or an increase
in the level of government guarantees W attracts more funds to shadow banking, leading to
an increase in the shadow capital and therefore a decrease in the rate of return on shadow
capital R ,

We then combine Eq. (20) with Egs. (15) and (19) to solve for the equity ratio ¢/ and the project
risk level g:

. Ry, —U
o) =B~ 1)
Ry
Ry, \/wz (Rpe — ) [201 0 + >Ry — ‘I’)]
qt — 1 - T~ + > (22)
\IJ wzlll

where ﬁb,t =E¢(At4+1Rpy) and U= E{( A1 V).

With all the aforementioned results, we demonstrate that a higher ratio of government guar-
antees in the event of project failure reduces the required rate of return for liability funds, R,
making liability funds less costly than equity funds. This encourages the use of higher leverage,
exacerbating the moral hazard problem and promptlng shadow banks to take on greater risks. In
addition, we show that both the equity ratio e/ and the probability of success qtj decrease as shadow
banks’ financing cost Ry, ; declines. According to the zero-profit condition Eq. (20), a lower financ-
ing cost for shadow banks leads to more funds flowing to shadow banks and a decline in the rate
of return on shadow capital, Rk p thereby reducing the benefits of safer projects. This, in turn,
induces shadow banks to choose riskier projects. Furthermore, as shown by the no-arbitrage con-
dition Eq. (13), a decline in Ry, causes R;; to decrease more than R, , making liability funds even
less expensive relative to equity funds, which also induces a higher level of leverage.

3.5 Goods producers

Goods producers employ labor from households and rent capital from both regular banks and
shadow banks. The production function is as follows:

Y, = AL TYKY . (23)

where K; = K, + K, K;¢ represents the aggregate amount of regular capital and K stands for
the aggregate amount of shadow capital. We assume that regular capital and shadow capital are
perfect substitutes in the process of goods production. Given the capital rental rate Z; and the
wage rate Wy, goods producers determine the demand for capital and labor so as to maximize
their profits.

3.6 Aggregation and equilibrium

It is straightforward to show that oi)t / ni, d; / ni, and bi / ni are identical for all regular banks pro-
vided that the marginal management cost of the risk-free project, f;, is independent of individual
bank-specific factors. Here, in line with Gertler, et al. (2016), we assume that the marginal cost of
project management service increases with the total project size, namely, f; = €O, (¢ > 0), where

Oy = fol oi)t di represents the total size of risk-free projects. Consequently, the total management
cost is given by F; = %802 Under this condition, we can aggregate across banks in order to derive
relations among the total net worth of all regular banks, denoted as N; = fo nt di, the sum of all
household deposits, Dy = fo d’t di, the total investments in shadow banks, B; = fo h’t di, and the
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total investments in risk-free projects O, :
(Qr,t +ft)or,t + Bt = Nt + Dt (24)

Meanwhile, the effective leverage @' and the franchise value per unit of net worth vi/n are the
same across all regular banks:

| +£)0,, + (y/0)B
<I>’t:<I>t: (Qr,t ft) ot (y/ ) t, (25)
Nt
Vi ;
i-2_p [ [(RE 1y = Resn) @]+ Re ] (26)
t t

The aggregate net worth of regular banks, denoted as Ny, comprises two components. The
first component is the accumulated net worth of banks that operated at time ¢ — 1 and survive
until time ¢. These surviving banks account for o percent of the total number of regular banks.

Each of these surviving banks carries forward a net worth of [(R,’( - Rt)CDLl + Rt] ”Lr The

second component is the endowment of entering banks, which account for 1 — o percent of total
number of regular banks. Each entering bank brings forward an initial endowment of w. Thus, the
evolution of N; given by:

Ni=o [(R,’c’t —R)®,_, —i—R,] Ny +(1—o)w 27)

The aggregate capital supplied by regular banks is simply equal to the total size of all risk-
free projects: Ky = Or;. In equlhbrlum, all shadow banks choose the same capital structure

and the same risk level, namely, ¢/ = ¢, and g/ = g;. Let O; = fo Ostd] denote the total size of

risk projects. Then the aggregate shadow capital is given by K, = /0 Stqt (a)1 “ q{) dj=

Ossq; (01 — 54;) -
Finally, the goods market clears when the output is equal to the sum of the consumption of

households, the investments in risk-free and risky projects, and the management costs of regular
bank projects:

=Ci+ I+ 1 + Fy. (28)

The inter-bank funds market clears when the total demand for liability funds and equity funds by
shadow banks is equal to the supply of funds from regular banks:

1 . .
/ (LF] + EF))dj = LF, + EF, = B,.
0

4. Calibration

First, for some conventional parameters, we use standard values in the literature. In particular,
we set the household’s subjective discount factor, 8, to 0.99. Following Chang, et al. (2015), the
parameter ¢ is set to 2, which implies that the elasticity of labor supply is 0.5. We set o, the param-
eter that determines labor’s share of income in the goods-producing sector, to 0.5 as in Bai, et al.
(2006) and Song, et al. (2011). The depreciation rate of capital, §, is set to 0.025. The magnitude
of the capital adjustment cost « is set to 1 as in Chang, et al. (2019). The steady-state productivity
level A is normalized to 1.

Second, we calibrate the values of seven parameters (1, w1, 0, &, w, y, ¥) jointly to hit seven
targets at the steady state, which are summarized in Table 1. The labor supply L is set to be 1.
The leverage of regular banks ¢ matches the average leverage ratios of commercial banks between
2009 and 2019, which are calculated based on the tier 1 bank capital. The shadow banks’ financing
premium R, — R matches the average difference between the one year inter-bank offered rate and
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Table 1. Calibration target

Calibration target Explanation Target value
L Steady-state labor supply of households 1
o ‘Effectwe leverageofregularbanksatsteadystate - 9
B W‘Annual.zed shadow banks’ nanc|ngprem|um 2%
Annuallzed capltal rate of return R 7% N
vq” R ‘Steady state prOJectsuccess rateofshadow bankmg - 93% '
FB/ N+D) - mRatlo ofshadow banks assets to regular banks assets 0.2 N
”(N+D)/Y - Ratlo ofregular bank assetsto annualGDP - 16 .

the one year deposit rate between 2009 and 2019. The rate of return of regular capital R} is set to

match the estimated average capital return rates between 2009 and 2013 by Bai and Zhang (2014).°
Since small and medium size banks are more intensively involved in shadow banking business, we
use the loan non-performing rate of small and medium banks to measure the project success rate
of shadow banking g. We collect the data on loan categorization of 274 banks in China from 2016
to 2019, and calculate the loan-size weighted average loan non-performing rate of those small
and medium size banks.” The ratio of shadow banks’ assets to regular banks’ assets B/(N + D) is
set to match the average ratio of shadow banking loans (sum of trust loans, entrusted loans and
bank acceptances) to the sum of regular loans and shadow banking loans between 2009 and 2019.
The ratio of regular banks’ assets to annual GDP (N + D)/Y targets the average ratio of the sum
of regular loans and shadow banking loans to GDP between 2009 and 2019. In addition, we set
w3 = 1/0.99 so that the project-to-capital conversion rate of shadow banks, t = g, (w1 — 24;),
is maximized at gf = 0.99. In our model, 1 — o percent of regular banks exit and transfer their
net value to households each period, and therefore 1 — o measures the aggregate regular banks’
dividends payout ratio. We set o to 0.93 to match the average dividends payout ratio for listed
commercial banks in China between 2009 and 2019.

The values of all parameters are shown in Table 2. It is interesting to note that the calibrated
value of W, the percentage of shadow banking losses covered by the government, is 0.122. It can be
interpreted in two ways: first, on average 12.2% of losses suffered from defaulted shadow banking
products will be covered by the government; second, there is a 12.2% chance that the government
will bail out the project in trouble and fully compensate investors. The data on the loss coverage
of shadow banking products is scarce. Allen et al. (2023) collect the loss coverage information for
62 defaulted shadow banking products between 2002 and 2020 and find that about 19% of default
cases (12 out of 62) are fully or partly compensated by the government.

5. Model simulations

In the model, there are two policy instruments: the regulatory arbitrage allowance of shadow bank-
ing, denoted by y, and the implicit government guarantees, represented by W. In this section, we
conduct simulations of the model to examine their effects on the economy. We commence with
an experiment in which we reduce y from its baseline value of 0.47 to 0.4, a change that can
be regarded as a regulatory arbitrage shock. When y < 0, investments through shadow banking
enjoy regulatory privileges. Regular banks can relax the minimum capital requirements constraint
by reallocating assets from regular loans to shadow banking loans. The lower y is, the stronger
the incentive for regular banks to circumvent the minimum capital requirements. As illustrated
in Figure 3, a decline in y reduces regular capital and increases shadow capital, which lowers the
shadow banks’ financing cost, Ry, ;. According to Eqgs. (21) and (22), a decline in financing costs
further leads to a drop in the shadow banks’ equity-to-asset ratio (an increase in leverage) and a
reduction in the probability of success of risky projects (an increase in risk level). Simultaneously,
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Table 2. Parameter values

Parameter Description Value
B Households d|scount factor 0.99
v¢.v s |nverse e[ast|c|tyof laborsupply S
a - Capltal income share in the goods producmg sector - 05 o
8 ” Depreaatlon rate ofcap|tal 0025
n v Importance oflaborln households utlllty o :
. wl et Cap|ta[format|on o . appmaCheS to Ze.r..o. S
a)z - Sen5|t|V|ty ofcapltalformatlon to r|sk|ness of prOJect 1951

v 6” ” v 'mum capltal r rements for egularloans
y inimum capi alreqmrements orshadow ban |héuoans - 563
v ” L|ab|l|ty|nsurance compensatlon rat|o . 0122
vs” - Magnltudeofregularbanks prOJect managementcost o 3
L Regular banks BT S
S Magthde ofcap|ta[adjustment o
. Regular banks probablllty ofsurvwmg - 093 '
» Productnnty By S

a decline in y and the increased flow of funds into shadow banking prompt regular banks to
expand their total assets by attracting more deposits from households. It is the total assets of reg-
ular banks that determine the total capital amount. This explains why a decline in y leads to an
increase in total capital, as shown in Figure 3. In the short run, households consume less; however,
in the long run, the increase in output enables households to consume more. Moreover, the rise
in total capital increases the marginal product of labor, leading to an increase in working hours.

We next consider an experiment in which we increase the degree of implicit government
guarantees, as measured by the liability insurance coverage ratio, W, from its baseline value of
12.2-14%. According to Eq. (13), this insurance functions as a subsidy for suppliers of liability
funds. Consequently, an increase in W leads regular banks to reduce the interest rate, R;;, charged
on liability funds. This has two effects on shadow banks: firstly, they switch from equity financing
to liability financing to capitalize on the relatively lower cost of liability funds compared to equity
funds, as illustrated in Figure 4, which exacerbates the moral hazard problem by encouraging
shadow banks to undertake greater risks in their projects. Secondly, as demonstrated by Eq. (16),
a reduction in R;; generates a positive excess profit, motivating shadow banks to increase their
total financing from regular banks and invest in more projects. This accounts for the increase in
capital financed by shadow banking, as depicted in Figure 4. In response to the surge in demand
for funds from shadow banks, regular banks absorb more deposits from households and reduce
their regular loans. The ability of regular banks to absorb more deposits stems from the easing of
constraints imposed by the capital requirements, due to increased investments through shadow
banking. The influx of deposits allows regular banks to hold more assets, so that the combined
total of regular loans and shadow banking loans increases even as regular loans decrease. This
explains the overall increase in the capital stock.

6. Welfare analysis

In the baseline model, there are two features associated with shadow banks. First, since regular
banks face a constraint on their capacity to absorb deposits and expand asset holdings, shadow
banks enjoy a regulatory privilege regarding capital requirements. Second, shadow banks can take
advantage of the lack of commitment regarding their risk choices and thus take excessive risks.

https://doi.org/10.1017/5S136510052510062X Published online by Cambridge University Press


https://doi.org/10.1017/S136510052510062X

16 Shen Guo and Zheng Jiang

(a) output (b) consumption
0.2
1
0.1
0.5 0
0 -0.1
100 200 300 400 500 100 200 300 400 500
(c) hours worked (d) deposits
0.3 2
0.2
0.1 1
0 0
100 200 300 400 500 100 200 300 400 500
(e) regular investment () shadow investment
0
0.5 15
-1 10
0
100 200 300 400 500 100 200 300 400 500
(9) regular capital (h) shadow capital
-05 15
-1 10
-15 5
0
100 200 300 400 500 100 200 300 400 500
(i) total capital 1) shadow equity ratio
9 0
-0.005
1
-0.01
0
100 200 300 400 500 100 200 300 400 500
(k) x 107 success probability 0) shadow bank financing cost
0 0
-0.02
2 -0.04
-4 -0.06
-0.08
-6
100 200 300 400 500 100 200 300 400 500

Figure 3. The transition path of selected variables when y declines.

It would be interesting to examine how these features affect resource allocation and social welfare.
Specifically, we analyze how two policy instruments, the degree of regulatory privilege, y, and the
shadow banking liability insurance coverage ratio, ¥, could be adjusted to improve social welfare.
Before conducting this analysis, we first explore an ideal situation in which a social planner can
maximize households’ utilities by optimally allocating resources, overcoming all financial frictions
and then use this as a criterion to assess the relative welfare losses in the decentralized economy.
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Figure 4. The transition path of selected variables when W increases.

6.1 The optimum with social planner

Macroeconomic Dynamics
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We assume that the social planner can optimally allocate resources without being concerned
about the financial constraints. The planner maximizes social welfare by optimally choosing
consumptions, hours worked, and investments in capital. There are two ways to produce capi-
tal: the first corresponds to the technique of regular banks, which involves management costs,
while the second corresponds to the technique of shadow banks, which is characterized by a
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project-to-capital conversion rate of t. We assume that the social planner always chooses the
optimal risk level g* =0.99 to maximize the expected project-to-capital conversion rate, and
thus, t* = g* (0 — 24*) = 0.953. Additionally, to simplify the analysis, we ignore the capital
adjustment cost.

Thus, the social planner chooses Cy, K;, K, and L; to maximize the household’s expected
present value of lifetime utility:

00 ki
Eoz,sf 1nct—n1f+¢ , (29)
t=0

subject to the following resource constraints:

Cet It + Lt + Fr < ALy K{y,
Kip = It + (1 = §)Kpp—1,
K¢ = t* [Is,t +(1— 8)Ks,t—1] >
K = Kyt + Kt
where K, ; and Kj; are capital produced using the techniques of regular banks and shadow banks,

respectively. F; = %SK% ; is the management cost of producing regular capital.
The first order conditions with respect to L, Ky, and K are as follows:

(1—a)AL7"KE ,/Cr =LY, (30)
C _ _
1+ Ky = BE; { ! [aAmLLf‘K? frl- 8]} , (31)
Ct11
1/t* =1+ eK,,. (32)

Equation (30) is the optimality condition for labor. Equation (31) describes the optimality condi-
tions for the total capital, equating the marginal benefit and cost of acquiring an additional unit
of capital. Equation (32) indicates that the marginal cost of producing additional regular capital
and shadow capital should be the same. Note that the marginal cost of producing regular capital
depends on the project management cost, while the marginal cost of producing shadow capital
depends on the project-to-capital conversion rate ¢.

6.2 Obtaining the first best in decentralized economy

We now examine whether the first-best equilibrium can be achieved in the decentralized econ-
omy. Specifically, the first-best equilibrium necessarily requires that Eqs. (30)-(32) are satisfied.
Since there are no frictions in the labor market, Eq. (30) can always be achieved in the decentral-
ized economy. Thus, we focus on the two optimality conditions governing capital accumulation,
namely, Egs. (31) and (32). The optimality condition Eq. (31) requires that the total capital reach
a level such that the marginal benefit of investing an additional unit of capital equals the marginal
cost. The optimality condition Eq. (32) requires that resources are appropriately allocated to regu-
lar banks and shadow banks so that the marginal cost of acquiring an additional unit of capital
is equal regardless of whether it is financed by regular banks or shadow banks. In the online
Appendix C, we prove that Eqgs. (31) and (32) can only be achieved when the constraint on regu-
lar banks’ capacity for asset holding is slack and the shadow banking insurance coverage ratio is
zero. In other words, as long as the constraint on regular banks’ capacity for asset holding is bind-
ing, it is impossible to satisfy the two optimality conditions simultaneously in the decentralized
economy. This is because the capital requirements impose a constraint on regular banks’ capacity
to absorb deposits and thus prevents the total capital from reaching the optimal level required
by Eq. (31).
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To further illustrate the role of the capital requirements, we consider a special case of the base-
line model with no regulatory arbitrage (y equals 6) and no implicit government guarantees
(W equals zero). In this special case, according to Egs. (21) and (15), shadow banks will only
use equity funds and choose the optimal level of risk, g = g* = 0.99. Under this circumstance,
the only friction preventing us from reaching the first-best resource allocation is the constraint
imposed on the regular banks’ capacity to absorb deposits and expand asset holdings, measured
by 6. Figure 5 shows how the key variables depend upon 6 in the steady state. First of all, as shown
by the figure, when 6 approaches to zero, the constraint limiting the regular bank’s capacity to
absorb deposits and expand asset holdings is relaxed. All the key variables and household util-
ity converges to the first-best level. Meanwhile, as shown in Figure 5(f), both the rate of return
on regular capital R and the rate of return on shadow banking investments R, approach to the

deposit rate R (R =1/ = 1.01),® which is a criterion of obtaining the first best. As 6 increases, the
constraint on regular banks’ capacity to absorb deposits and expand asset holdings is tightened,
causing a decline in the total capital (Figure 5(d)) and an increase in the rate of return R; and R,
(Figure 5(f)), leading to a drop of the household’s utility (Figure 5(a)).

Particularly, we can identify a critical value 6* denoted by triangles in Figure 5. When 6 > 6%,
the marginal cost of producing regular capital is lower than that of shadow capital (Figure 5(e)).
Consequently, all capital will be intermediated by regular banks. As 6 decreases, the increasing
amount of regular capital drives up the management cost, eroding the regular banks’ cost advan-
tage. When 6 < 0%, the most cost-effective approach is to maintain regular capital at K,(0*) and
let shadow banks finance the remainder, so that the marginal costs of producing regular capital
and shadow capital are equal.

6.3 Finding the second best

Taking as given the constraint on regular banks’ capacity to absorb deposits and expand asset
holdings, we are left with two policy instruments to utilize. The first policy instrument pertains to
the degree of regulatory arbitrage allowance, governed by y, and the second instrument pertains
to the percentage of shadow banking losses covered by government implicit guarantees, governed
by W. In the following experiments, we focus on identifying the second best in the decentral-
ized economy by varying these policy instruments, considering that the regular banks’ capacity
to absorb deposits and expand asset holdings is always constrained by their net worth. We com-
mence by examining the impact of y on resource allocations and welfare, holding ¥ constant, and
then proceed to explore the impact of W, holding y constant. In this manner, we investigate under
the assumption that different governmental authorities make decisions independently, taking the
choices made by others as given. For instance, in the context of China, we could interpret this as
the banking regulatory authority governs y, while local governments determine the value of W.
The coordination of these two policy instruments will be studied in the next section.

6.3.1 The impact of y given W

We first explore the impact of the degree of regulatory arbitrage allowance, y, on resource alloca-
tion and social welfare. In doing so, we assume that the value of y is less than 6 so that investments
in shadow banking enjoy regulatory privilege. Figure 6 shows how the key variables depend on y
in the steady state. A drop in y means that investments in shadow banking can relax the constraint
on regular banks’ capacity for asset holdings, thereby boosting the incentive to supply funds to
shadow banks.

The solid lines in Figure 6 represent the scenario where there are no government guarantees,
i.e., W = 0. As shown in Figure 6(f), a decrease in y reduces the required rate of return on shadow
banking investments for regular banks, Ry, and consequently lowers the financing cost of shadow
banks. However, there exists a critical level of y* =0.39 (triangles in Figure 6(b)); beyond this
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Figure 5. The impact of 6 on key variables and social welfare.

point, the profit of shadow banks becomes negative, and thus no capital will be intermediated by
shadow banks. Only when y < y* and the financing cost of shadow banks drops to a sufficiently
low level can shadow banks break even and begin to finance shadow capital. As y continues to
decline, more capital is intermediated by shadow banks, partially substituting for the capital origi-
nally financed by regular banks. Meanwhile, regular banks attract more deposits and expand their
total assets, resulting in an increase in the total capital.

The household’s steady-state utility continuously increases as y declines, attaining its highest
level when y approaches zero. However, even at this peak level, the household’s steady-state utility
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Figure 6. The impact of y on key variables and social welfare.

remains 0.4% lower than the first-best level. To understand how the household’s utility changes
with respect to y, we derive the total derivative of the steady-state utility U with respect to y as
follows (see online Appendix D for details):

(33)
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where Qg =(Z+1—6) — (1 +¢K,), Qk, =1/t — (1 +¢K;), and Q4 = % (a)1 — a)zq). The term
Qk represents the marginal net benefit of an additional unit of total capital when financed by reg-
ular banks. Qk is positive provided that R} = %iél_(f > 1. The term Qk, represents the marginal
extra cost of financing through shadow banks. This cost is positive when the marginal cost of
shadow capital 1/t exceeds that of regular capital 1 + ¢K;. Meanwhile, 2, represents the marginal
benefit of reducing the shadow banks’ project risk level, and it is always positive. Consequently,
we can decompose the impact of y on the steady-state household utility U into three compo-

nents. The first component, QKg—I;, is termed the total capital effect. The second component,

(—Q K, %—I}f’), is labeled the financing structure effect. And the third component, €2, g—g, is referred

to as the risk-taking effect. As shown in Figure 6(d), an increase in y leads to a decline in the
total capital, and thus the total capital effect of a rising y is negative. Figure 6(b) shows that
an increase in y results in a decrease in the capital intermediated by shadow banks, and so

% < 0. This means that the financing structure effect of a rising y is positive. As shown in

Figure 6(g), changes in y cause negligible variations in the shadow bank project risk, and con-

sequently, the risk-taking effect is close to zero. Overall, in Figure 6(h), we demonstrate that the

marginal utility gain ‘;—gis negative for y < y*. On one hand, a decline in y increases the total

capital amount by relaxing the constraint on regular banks’ capacity for asset holdings, which
improves social welfare. On the other hand, as y declines, more capital is financed through the
more costly shadow banking, having a negative impact on social welfare. When the total capi-
tal effect outweighs the financing structure effect, social welfare improves as y decreases. This
explains why a decline in y (for y < y*) leads to an increase in the household’s steady-state utility
level.

We then examine scenarios where the government covers part of the losses of shadow bank-
ing products. The dashed lines in Figure 6 illustrate the resource allocation and welfare changes
for various values of ¥ when W is set to the calibrated value of 0.122, while the dash-dotted lines
represent the situation where W is set to 0.14. Government compensation leads to an increase
in shadow capital, a decrease in regular capital, and an increase in total capital for any level of
y. Meanwhile, it prompts shadow banks to take on more risks, thereby reducing the project-to-
capital conversion rate and resulting in a higher extra cost of shadow capital, Q. Regarding the
welfare implications, as shown by the dashed line in Figure 6(a), the utility reaches its maximum
at y = 0.5 when W = 0.122. However, for ¥ = 0.14, the utility gain from the financing structure
effect consistently outweighs the utility loss due to the total capital effect as y increases. The dash-
dotted line in Figure 6(a) indicates that the utility is maximized only when y equals 6, at which
point regulatory arbitrage disappears. Overall, these experimental results suggest that the pres-
ence of government compensation modifies the trade-off between the total capital effect and the
financing structure effect.

6.3.2 The impact of ¥ given y
Next, we analyze the impact of implicit government guarantees, denoted as W, on social welfare,
while holding the value of y constant. The government guarantees serve as insurance for liability
funds invested in shadow banking projects, facilitating the shadow banks’ ability to break even.
The solid lines in Figure 7 illustrate how the key variables vary with W in the steady state when y
is set to the baseline value of 0.4663. As depicted in Figure 7(b), when the insurance coverage ratio
exceeds a critical value W* (marked with triangles in Figure 7), shadow banking projects start to
generate non-negative profits, thereby enabling financing through shadow banks. As W continues
to rise, not only does a larger proportion of the total capital get financed by shadow banks, but also
the total capital also increases. More significantly, an increase in W leads to a substantial decline
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in the success probability of shadow banking projects (Figure 7(g)), which rapidly drives up the
marginal cost of shadow capital (Figure 7(e)).

Regarding welfare, the solid line in Figure 7(a) shows that the utility attains its maximum
level at W** =0.105, which remains 0.8% lower than the first-best level. To understand this
phenomenon, we derive the total derivative of the steady-state utility U with respect to ¥ (the

derivation is similar to that of Z—g):

(34)

du _1 [, 9K 0K | o 4
dav ¢ | Fow " "Kpw T 5w

where the definitions of Qk, Qk;, and ; are the same as in Eq. (33). The impact of W on the

steady-state utility is decomposed into three parts once again: the total capital effect, Q K%; the

financing structure effect, (—Q K, %); and the risk-taking effect, €2, g—g. First, Qk is positive and

when W > W*, an increase in W results in an increase in the total capital. Consequently, the total
capital effect of a rising W is positive. Second, as shown in Figure 7(e), the marginal extra cost of
shadow capital, Qkg,, is positive. Meanwhile, Figure 7(e) also shows that an increase in W leads to
a rise in the capital intermediated by shadow banks. As a result, the financing structure effect of
a rising W is negative. Third, €2, is always positive. As indicated by Figure 7(g), an increase in W
reduces the success probability of shadow banking projects. Thus, the risk-taking effect is negative.
The optimal policy choice of the insurance coverage ratio, W, hinges on the trade-off among the
three aforementioned effects. With regard to the total capital effect, an increase in W offers greater
incentives to finance capital through shadow banking. This, in turn, drives the total capital closer
to the socially optimal level, thereby enhancing social welfare. However, an increase in ¥ also
exerts negative impacts on social welfare via the risk-taking effect and the financing structure
effect. As W rises, shadow banks exploit the lack of commitment regarding their risk choices and
thus take on excessive risks. Consequently, the capital intermediated by shadow banks becomes
even more costly.

For the baseline value of y = 0.4663, Figure 7(a) indicates that social welfare reaches its maxi-

mum at W** = 0.105. This can be explained by referring to Figure 6(h). The marginal utility gain,

Z—g, is positive when W < W**, implying that the total capital effect dominates the financing struc-

ture effect and the risk-taking effect. Conversely, when W > W**, the marginal utility gain, j—g,
becomes negative, implying that the financing structure effect and the risk-taking effect assume
greater significance than the total capital effect. Notably and intriguingly, the value of ¥ = 0.122in
the baseline model surpasses this optimal level. Although a higher W yields a total capital amount
closer to the first-best level, this advantage cannot compensate for the cost associated with the
greater risk-taking of shadow banks and the higher marginal cost of capital intermediated by them.
Reducing the degree of implicit guarantees, W, from 0.122 to the optimal level would decrease the
ratio of shadow capital to regular capital from 24.2% to 15.5%, resulting in a 0.1% improvement
in welfare.

Finally, we conduct experiments to demonstrate that the optimal choices of W are dependent
on the value of y. As indicated by the dashed line in Figure 6(a), when y = 0, the utility reaches
its maximum only when the government compensation rate is zero. In this scenario (y = 0), with
regular banks already having a strong incentive to channel funds to shadow banking investments
through regulatory arbitrage, total capital is not scarce. The adverse effect of inducing shadow
banks to take more risks due to government guarantees dominates, and thus any provision of such
insurance would worsen social welfare. In another extreme case, when we eliminate the possibility
of regulatory arbitrage by setting y =6, as shown by the dash-dotted lines in Figure 6, regular
banks only have sufficient incentive to invest in shadow banking projects when the government
provides a higher loss guarantee compared to the baseline case.
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6.4 Coordination of two policy instruments

The above experiments imply that the optimal choices of y and W are interdependent. In this sec-
tion, we further investigate the coordination between these two policy instruments by presenting
all possible outcomes across different levels of y and W. Figure 8 presents these results regarding
social welfare and total capital. Specifically, in the upper panel of Figure 8, we graph the utility
values as elevations above a grid in the y — W plane; whereas in the middle and lower panels, we
depict the levels of utility and total capital under various combinations of y and W using distinct
colors, with warmer hues indicating higher levels.

The plots in Figure 8 show that the maximum welfare level can be obtained when shadow
banks have the largest amount of regulatory arbitrage (y = 0) and simultaneously, the government
provides no guarantees for shadow banking products (W = 0). However, it is realistic to suspect
whether this cooperative outcome could be achieved in the context of China. For instance, if, as
interpreted, the banking regulation authority sets the capital requirement, and on the other hand,
local governments provide guarantees for shadow banking finance, it is legitimate to expect that
local governments have strong incentives to stimulate capital investment, which is a key engine
for economic growth. In this case, as shown by the lower panel of Figure 8, local governments
always have incentives to increase W given any value of y, since doing so can expand total capital.
With local governments’ distorted incentives, in order to maximize social welfare, the optimal
response of the banking regulation authority is to adjust the level of regulatory arbitrage allowance
by setting y. This non-cooperative equilibrium leads to a lower welfare level than the cooperative
equilibrium. For instance, when the level of government guarantees is capped at 15% due to a fiscal
constraint, the non-cooperative equilibrium (northeast corner in the middle panel of Figure 8)
generates a level of welfare 0.83% lower than that at the cooperative equilibrium.

6.5 The optimal policies under different 6

In the model, the parameter 8 measures the constraint that limits the capacity of regular banks to
absorb deposits and expand asset holdings. In reality, the level of this constraint depends on the
development of the financial sector and government intervention. Thus, it is reasonable to assume
that different countries and/or economies have different values of 6. In order to generalize some
implications for cross-country comparisons and investigate the sensitivity of optimal policies to
0, in this section, we conduct experiments to explore the impacts of the parameter 6.

In Figure 9, we plot resource allocations and corresponding welfare levels for a country with
a relatively lower bank capital requirement (6 = 0.5) and a country with a relatively higher bank
capital requirement (f = 0.8), along with the baseline case. As shown in the figure, a higher bank
capital requirement for regular loans provides banks with greater incentives to channel funds
through shadow banking (Figure 9-b) and results in a lower required return for shadow banking
investments (Figure 9-b). Specifically, the lower financing cost makes it easier for shadow banks
to break even. Consequently, shadow banking emerges in countries with higher capital require-
ments for regular loans, even when the government provides no guarantees for losses (¥ =0)
from shadow banking investments, as indicated by the solid line in Figure 9(b).

Regarding the roles of government guarantees, the figure illustrates that they can narrow the
capital gap (Figure 9-d) and the welfare gap (Figure 9-a) between countries with a high level of
constraint and those with a low level of constraint. It is interesting to note that the total capi-
tal in a country with a higher banking capital requirement can exceed that in a country with a
lower requirement when the level of government guarantees exceeds a threshold, as shown in
Figure 9(d). However, even in this case, its social welfare remains lower, as shown in Figure 9(a),
because more capital is financed through costly and risky shadow banking. Moreover, we also
demonstrate that countries facing more constraints can benefit more from government guar-
antees. In particular, compared with the case without any support, government guarantees can
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Figure 8. Welfare and total capital under various combination of y and W.

enhance welfare by up to 0.34% in a country with a higher banking capital requirement (6 = 0.8),
whereas they only increase welfare by up to 0.26% in a country with a lower banking capital
requirement (6 = 0.5). This is because, in countries with fewer constraints, regular banks have an
incentive to invest in shadow banking projects only when governments provide sufficiently high
loss guarantees. Consequently, the welfare gain from shadow banking is limited as the guarantees
encourage excessive risk-taking and their negative effects quickly predominate.
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6.6 Dynamic welfare analysis

We have examined the welfare changes at the steady states in the previous experiments. In this sec-
tion, we further investigate the welfare dynamics associated with policy changes along the entire
transition path between the initial steady state and the terminal state.” Figure 10 plots the tran-
sition paths of household utility, consumption, hours worked, and total capital when the degree
of implicit government guarantees, W, is reduced from 0.122 to 0.105 and other parameters are
held constant at their baseline values. The vertical axis reports the percentage deviations from
the initial steady state, and the horizontal axis shows the time elapsed. As shown in Figure 10,
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Figure 10. The dynamics of welfare during the transition path.

a reduction in implicit guarantees leads to a decline in the capital stock, making more resources
available for consumption during the first 100 periods after the policy change. Meanwhile, house-
holds work fewer hours and thus enjoy a higher utility. At the peak level, households can enjoy
a utility that is 0.38% higher than that in the initial steady state. Nevertheless, households still
achieve a gain of about 0.1% in utility at the terminal steady state, even though the consumption
level decreases by 0.3%, because the benefit of having more leisure outweighs the cost of reduced
consumption. Overall, the results in Figure 10 indicate that households experience an increase in
utility throughout the entire transition path following the policy change.

It would be interesting to further quantify the long run benefit of the above policy change by
comparing the welfare effect of transition and the welfare effect of staying at the initial steady state.
Specifically, we measure the effect of transition by calculating the weighted sum of households’
instantaneous utility over 5000 periods after the policy change:

5000 e
Welyyans = idnc—nL1—1%,
Clirans J:ZOIB ng; 771+¢

where {C;, L; };2(())0

maintaining status quo as:

denotes the transition path of variables, and we measure the welfare effect of

5000 [t
Welgs = idInCy— n22 ,
ss onﬂ { 0 771+¢}

where Cy and Ly denote the initial steady state. We find that Welyg,s is 0.12% higher than Wel,
indicating that the policy change of lowering implicit government guarantees from the current
level 0.122 to the optimal level 0.105 suggested by our study could benefit the economy in the long
run.
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7. Conclusion

An essential feature of China’s shadow banking is the prevalence of implicit guarantees on shadow
banking products ultimately backed by the government. Although previous researchers have
raised concerns about the risks of implicit guarantees on shadow banking, few have studied its
welfare implications. This paper examines this problem by constructing a model in which shadow
banking is driven by regulatory arbitrage and implicit guarantees. Compared with regular loans,
shadow banking loans are subject to fewer regulations, which prompts banks to circumvent the
regulations by shifting regular loans to shadow banking loans. Meanwhile, investments in shadow
banking could be partially compensated by government guarantees in case of a project failure,
which spurs the strategic risk-taking behavior of shadow banks.

We find that shadow banking has the potential to enhance social welfare by alleviating con-
straints on banks’ ability to expand credit. However, it may also have adverse effects on social
welfare owing to its relatively higher costs and the risk-taking behavior induced by implicit guar-
antees. We demonstrate that increasing the degree of regulatory privilege accorded to shadow
banking can consistently lead to an improvement in social welfare, provided that risk-taking
behavior is absent. Nevertheless, in the presence of the risk-taking behavior of shadow banks,
there exists an optimal level of government guarantees. Beyond this level, the costs associated
with excessive risk-taking may exceed the benefits derived from expanding credit. According to
our quantitative findings, reducing the current level of government guarantees and curtailing the
existing shadow banking sector in China could enhance social welfare. This result validates the
recent policy adjustments in China aimed at curbing shadow banking activities.

Supplementary material. The supplementary material for this article can be found at https://doi.org/10.1017/
$136510052510062X.

Notes

1 Following Chen, et al. (2018), we measure the shadow banking loans as the sum of entrusted loans, trust loans, and bank
acceptances.

2 An alternative savings instrument that promises higher returns than traditional bank deposits.

3 A type of non-bank financial institution that can issue loans but is prohibited from accepting deposits.

4 This assumption of specialization is justifiable as regular banks are typically more tightly regulated by regulatory authorities
compared to shadow banks, and shadow banks possess an advantage over regular banks in handling risky assets.

5 For the derivation of solutions to the regular banks” optimization problem, please refer to the online Appendix A.

6 Considering that the regular bank capital return rate incorporates the management cost of capital in our model, we choose
to target the estimated after-tax capital rate of Bai and Zhang (2014).

7 The banks in China adopt a five-category loan classification system which classifies bank loans according to their inherent
risks as pass, special-mention, substandard, doubtful, and loss. The “pass” category indicates that borrowers are able to honor
the terms of the contracts and there is no reason to doubt their ability to repay the principal and interest of loans in full
and in a timely manner. The other four categories means that borrowers’ abilities to service their loans are in question to
different extent. The loan-size weighted average loan non-performing rate is calculated as the ratio of the sum of all the loans
categorized as “special-mention, substandard, doubtful, and loss” to the sum of all loans of selected banks. We define the
small and medium banks as those banks ranked below 30th in total loan size.

8 When y equals 0, shifting funds to shadow banking cannot relax the constraint on regular banks’ capacity of asset holdings,
so regular banks require the same rate of return for both regular loans and shadow banking investments, that is, Rl = Ry.

9 We thank one of the referees for suggesting this exercise.
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