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Abstract 
We introduced a financial intermediary system including shadow banks into 
a New-Keynesian dynamic stochastic general equilibrium framework and 
analyzed the effect of confidence on the real economy. A model simulation 
indicated that confidence boosts growth and promotes consumption and in-
vestment in the real economy. The effects on the shadow banking system and 
traditional commercial banking system differed, thereby providing a new 
perspective for policy-making and economic structure model research.  
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1. Introduction 

The subprime mortgage crisis in the United States in 2007 evolved into the most 
serious international financial disaster since the Great Depression and changed 
the trend of global economic development. Ever since, demand in the global 
economy has been relatively weak and volatile, and the effects continue 10 years 
on. 

The overall financial structure change, market failure, and excessive risky 
speculation were the internal causes of the crisis. In relation to these aspects, the 
shadow banking system had crucial influence. Shadow banking in the United 
States turns securitizations of poor liquidity into assets. Mortgage loans, credit 
card loans, and other liabilities are securitized and traded in the secondary mar-
ket. Securities such as mortgage-backed securities and collateralized debt obliga-
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tions are distributed to various financial institutions and held by the public, and 
shadow banks infiltrate every aspect of the financial system [1]. Although sha-
dow banks are gradually replacing commercial banks to provide credit services, 
their current situation lacks supervision [2]. In 1982, the Garn-St. Germain De-
pository Institutions Act relaxed regulatory restrictions and facilitated large- 
scale expansion of mixed businesses operated by shadow banks. In September 
2012, the total assets of shadow banks accounted for US$20.59 trillion, which 
was considerably higher than the US$17.51 trillion in assets of insurance com-
panies and pension funds and the US$15.11 trillion of commercial banks [3]. 

In contrast to commercial banks, the shadow banking system has no corres-
ponding deposit insurance system or central bank support; therefore, it is highly 
sensitive to the effects of market sentiment. This is reflected by not only the 
large-scale expansion and development of shadow banking system during the 
economic boom but also the overall financial panic caused by bank runs in the 
shadow banking sector during the collapse of confidence. 

This paper explores the effect of confidence on financial intermediaries, which 
helps to explain the logic behind the formation and growth of shadow banking. 

The model that we set up has two key features. First, we assume homogeneity 
in the household sector and heterogeneity among banks and firms. Second, we 
modeled the confidence effect and applied it to investigate the influence of con-
fidence on the shadow banking system, the overall financial environment and 
economic development channels. Diverse responses of different sectors help to 
identify the impact of confidence shock, and make it possible to shed light on the 
transmission channel of shadow banks under the influence of economic fluctua-
tion. 

The simulation results indicate the existence of channel slinking confidence 
with different financial intermediaries. We also proposed that shadow banking 
has a substitution effect on commercial banks in a prosperous economy. 

The remainder of this paper is organized as follows. In Section 2, we describe 
our model, giving particular attention to the setup of optimism. In Section 3, the 
parameters and basis for the assignment are explained. The results are presented 
in Section 4 alongside analysis based on economic facts. Section 5 concludes this 
paper. 

2. Related Literature 

The definition of shadow banking was first put forward by PIMCO (Pacific In-
vestment Management Company) executive director Paul McCulley at Federal 
Reserve’s Annual Meeting in 2008. It can broadly be described as “credit inter-
mediation involving entities and activities outside the regular banking system” 
[4].  

From the start of the crisis there has been an explosion of literature about 
shadow banking. Most of the early literature focuses on the role of shadow 
banking in the crisis. Pozsar argued that the shadow banking system was a highly 
levered off-balance sheet vehicles, which was at the heart of the credit crisis [1]. 
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Adrian and Shin analyzed the rise and impact of shadow banking from the 
perspective of securitization [2]. A comprehensive overview of the shadow 
banking system can be found in Pozsar, Adrian, Ashcraft, and Boesky [5] and 
Adrian and Aschcraft [6]. 

Dynamic general equilibrium framework is widely used in the study of credit 
intermediaries and financial instability, which are closely related to the study of 
shadow banking. Bernanke, Gertler and Gilchrist pointed out the channels by 
which the financial market amplifies the impact market shocks [7]. This finan-
cial accelerator is also triggered by shadow banking sector, because shadow 
banks can also create credit. Christiano, Motto and Rostagno [8] built on the ba-
sic structure of Smets and Wouters [9] enlarged with Bernanke’s approach. 
Taking the activity of shadow banking into consideration, they found that li-
quidity constraints and shocks that alter the perception of market are the deter-
minants of economic fluctuations. A simplified framework was developed by 
Verona, Martins and Drumond features over-optimism and over-leveraging in 
the course of the boom [10]. And a large number of literature studies the confi-
dence effect, especially the banking panic and confidence collapse (see Diamond 
and Dybvig [11], Gorton et al. [12], Ferrante [13]). 

In summary, previous studies mainly focused on the financial instability and 
confidence effect on the whole economy. This paper combines these two impor-
tant topics, investigate the channel through which confidence affects the shadow 
banking sector therefore changes the economic structure.  

3. Model 

This study modified the Verona’s model framework, which follows those of 
Christiano et al. [14] and Bernanke et al. [7] and includes the effect of confi-
dence disturbance. We introduced financial friction, adjustment cost of invest-
ment, information asymmetry, and parallel financial intermediaries into a classic 
DSGE model. 

In the model, each household is a monopolistic supplier of a differentiated la-
bor service. The households earn wages and acquire dividends from ownership 
of firms, choosing consumption and savings. Monopolistic intermediate-goods 
firms employ labor from households and use capital services from entrepreneurs 
to produce intermediate products. The final-goods market is perfectly competi-
tive, and final-goods firms combine intermediate goods to produce final goods. 
Final products are consumed by households and invested into capital produc-
tion. Investments enter the hands of capital producers, who generate new capital 
through new investments and repurchases of depreciated capital products. Old 
capital repurchased by a capital producer can be converted one-to-one into new 
capital. New capital goods are to be sold to entrepreneurs. 

An entrepreneur buys new capital from a capital producer at the end of period 
t, chooses the utilization rate in period t + 1, rents the capital to an interme-
diate-goods firm, and sells the depreciated capital to the capital producer at the 
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end of period t + 1. Entrepreneurs are divided into high risk and low risk; this is 
the core setting of this model. High-risk entrepreneurs acquire loans from 
commercial banks, whereas low-risk entrepreneurs acquire loans from the sha-
dow banking system. 

3.1. Low-Risk Entrepreneurs and Shadow Banks 

1) Low-risk entrepreneurs 
In the model, a low-risk entrepreneur is denoted by L, whereas l represents 

low-risk entrepreneurs. The proportion of low-risk entrepreneurs among all en-
trepreneurs is η . Each low-risk entrepreneur decides the capital utilization rate 

,L l
tu , scale of borrowing, and amount of capital purchased in each period. At the 

beginning of each period, low-risk entrepreneurs use the stock capital ,L l
tK  

purchased at the end of the preceding period to generate capital services. That is, 
capital services for intermediate-goods production are , , ,L l L l L l

t t tK u K= . The cost 
of providing capital services increases with the utilization rate of capital. At the 
end of the process, the capital of a low-risk entrepreneur depreciates at rate δ . 
The entrepreneur sells the depreciated capital to a capital producer, repays the 
loan from the preceding period, acquires a loan for the next period, and pur-
chases stock capital for the next period. 

The liability is 

, , ,
1 1 1,

L l L l L l
t t tK tB Q K N+ + += −  

where ,K tQ  denotes the price of capital, ,
1

L l
tB +  denotes the liability of low-risk 

entrepreneur l, and ,
1

L l
tN +  is the net worth of low-risk entrepreneur l. 

The utilization rate cost is  

( ) ( ),, 1, e 1
L L l
a t

L l uL l
t L

a

ra u
σ

σ
− = −  

 

where ,k L
tr  denotes the real rental rate of capital service. 

Considering optimal capital utilization, low-risk entrepreneurs follow this 
maximization principle: 

( ) ( )

( )

, , , , , , ,
1, ,

, ,
, 1

1L l L l k L L l L l L l L l
t t t t t t t tK t K t

sb L l L l
t t tK t

u r a u K P Q K Q K

R Q K N

δ +

−

 Π = − + − − 

− −
 

{ }
{ }

, ,

,

, 0
max
L l L l
t t

i L l
t t i

u K i
E β

∞

+
=

Π∑  

where tP  is the price level and sb
tR  denotes the loan rate of shadow banking 

system. 
The first-order condition with respect to ,L l

tu  and ,L l
tK  is  

( ), ,k L L l
t tr a u′= , 

where ( ),L l
ta u′  is the first derivative of the utilization cost function. 
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( ) ( ){ }, , ,
1 1 1 1 1, , 1 ,1L l k L L l sb

t t t t t tK t K t K tQ E u r a u P Q R Qβ δ+ + + + ++
 = − + − −   

In each period, entrepreneur l’s equity is 

( ) ( ){ } ( ) ( ). , , , , , ,
, , 11 1L l L l k L L l L l sb L l L l

t t t t t t t t tK t K tV u r a u P Q K R Q K Nδ −
 = − + − − + −   

Suppose that in each period, entrepreneurs exit the market with probability 
1 Lγ−  and transfer their assets to shareholders, namely households. Simulta-
neously, a new entrepreneur is born with probability 1 Lγ−  and receives net 
worth ,e L

tW  from households. 
Therefore, , . ,

1
L l L L l e L
t t tN V Wγ+ = + . 

2) Shadow banks 
Shadow banks have a certain bargaining power; therefore, entrepreneurs 

choose the optimal loan according to their interest rate cost when selecting a 
shadow bank. By contrast, shadow banks adjust their interest rates to maximize 
their own profits. Taking shadow bank z as an example; that is, 

( )
( ) ( )

,
1

1 ,
1 10

min 1 d
L l
t

sb L l
t t

B z
R z B z z

+
+ + + ∫  

subject to ( )
1

1 1

1

1 11, ,
1 10

d

sb
t

sb sbt t
sb
t

L l L l
t tB B z z

ε
ε ε
ε

+

+ +

+

− −

+ +

   =   
  
∫ . 

In these equations, 1
sb
tε +  is the interest rate elasticity of the demand for funds. 

Suppose ( ) 1 1

1
11 1

1 10
1 1 d

sb sbt tsb sb
t tR R z z

ε ε+ +− −
+ +

  + = +   ∫ . 

Then, ( ) ( ) 1

1, ,
1 1

1

1
1

sb
tsb

tL l L l
t tsb

t

R z
B z B

R

ε +−

+
+ +

+

 +
=   + 

. 

Shadow bank z should maximize its profits as 

( )
( ) ( ) ( ){ }

1

, ,
1 1 1 1 1max 1 1

sb
t

SB sb L l f L l
t t t t t

R z
R z B z R B z

+
+ + + + +   Π = + − +     

subject to  

( ) ( ) 1

1, ,
1 1

1

1
1

sb
tsb

tL l L l
t tsb

t

R z
B z B

R

ε +−

+
+ +

+

 +
=   + 

 

where 1
f

tR +  is the base rate (i.e., the central bank’s target nominal interest rate). 
The first-order condition is  

( ) ( ) ( ) ( )1 1 1
1 11 1

1
1 1 1

1 11 1
0

1 1 1

sb sb
t tsb fsb sb

t tt tsb
tsb sb sb

t t t

R z RR z R z
R R R

ε ε

ε
+ +− − −

+ ++ +
+

+ + +

+ − +   + +
− =      + + +   

. 

According to the symmetric equilibrium condition, the following formula can 
be derived:  

( )1
1 1

1

1 1
1

sb
sb ft
t tsb

t

R Rε
ε

+
+ +

+

+ = +
−

. 

The profit of the shadow bank is ( ) ( ) ,
1 1 1 11SB sb f L l

t t t tR R Bη+ + + +Π = − − . 
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To introduce the effects of optimism and confidence shock, we first assume 

( )
,

1
1 1,

1

1 1
1

sb c
sb ft
t tsb c

t

R Rε
ε

+
+ +

+

+ = +
−

, where the elasticity ,
1

sb c
tε +  is constant. 

The elasticity is affected by optimism, denoted as tχ : 

( ),
1 1sb sb c

t tε ε χ+ = ⋅ + . 

Here, tχ  indicates the overall feeling of optimism in the society. This value is 
higher than the steady-state optimism level because of the increase in net assets, 
which enhances the risk preference of operators and lowers interest rates; there-
fore, the whole economy enters a growth period or even a bubble period. 

Under this assumption, a confidence shock can be expressed as 

( ) ( ), ,
1 11 H h H h sp

t t t tN Nχ χ χχ ρ χ ρ χ α ε− +
 = + − + − +   

where sp
tε  is the shock to the overall economy, ,H hN  is the steady-state level 

of net worth, χρ  captures the degree of persistence in optimism, and χα  is the 
sensitivity of optimism with respect to the deviation of the entrepreneur’s net 
worth. 

3.2. High-Risk Entrepreneurs and Commercial Banks 

1) High-risk entrepreneurs 
The setting of high-risk entrepreneurs is essentially the same as that of 

low-risk entrepreneurs; H represents high-risk entrepreneurs and h represents a 
high-risk entrepreneur. The proportion of high-risk entrepreneurs among all 
entrepreneurs is 1 η− . High-risk entrepreneurs must consider the utilization 
rate of capital, the cost of which is ( ),H h

ta u , and capital services acquire a real 
return rate of ,k H

tr . The depreciation rate of capital is δ . The balance sheet is 
similar to that of low-risk entrepreneurs and can be expressed as  

, , ,
1 1 1,

H h H h H h
t t tK tB Q K N+ + += − . 
In contrast to low-risk entrepreneurs, the level of capital stock of high-risk 

entrepreneurs is subject to a stochastic shock ,H h
tω  at each stage, following a  

log-normal distribution: ( )
2

, 2ln ~ ,
2

H h
t N σω σ

 
− 
 

. Consequently, the stock 

capital of high-risk entrepreneur h is , , , ,H h H h H h H h
t t t tK u Kω= . 

The return on capital service of high-risk entrepreneur h is 

( ) ( ), , , ,
,, , ,

, 1

1
1

H h k H H h H h
t t t t t K tk H h H h

t t
K t

u r a u P Q
R

Q

ω δ
ω

−

 − + − + = . 

Because ,H h
tω  follows a log-normal distribution and all entrepreneurs are 

symmetrical, this formula can be rewritten as  

( ) ( ), , , ,
,,

, 1

1
1

H h k H H h H h
t t t t t K tk H

t
K t

u r a u P Q
R

Q

ω δ

−

 − + − + =  

Therefore, the optimal choice of high-risk entrepreneurs is to consider the 
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capital utilization rate: 
{ }

( )
,

, , , ,max
H h
t

H h k H H h H h
t t t t t

u
u r a u K P −  . 

The first-order condition is ( ), ,k H H h
t tr a u′= . 

2) Commercial banks 
When commercial banks make loan decisions, they know that high-risk en-

trepreneurs face risk shocks. When the risk shock faced by an entrepreneur is 
sufficiently high that the entrepreneur can only declare bankruptcy and return 
their net value to commercial banks, the bank bears some of the losses and pays 
a monitoring cost µ  to retrieve the value. This assumption reflects the finan-
cial friction arising from asymmetric information between entrepreneurs and 
banks. 

To control risk, the bank sets a risk threshold as a basis for the loan interest 
rate. Suppose ,

1
H h
tZ +  is the gross interest rate on a loan; the threshold of risk 

,H h
tω  is expressed as 

( ), , , , , ,
1 1 1 1,1H h k H h H h H h H h

t t t t tK tR Q K Z Bω + + + ++ = . 

According to the perfect-competition zero-profit condition,  

( ) ( ) ( ) ( )
( )

,
1, , , , , , ,

1 1 1 1 1 1 1,0

,
1 1

1 1 d 1

1

H h
tH h sb H h H h H h k H h H h

t t t t t t tK t

f L l
t t

F Z B F R Q K

R B

ω
ω µ ω ω+

+ + + + + + +

+ +

 − + − + 

= +

∫  

Similar to low-risk entrepreneurs, in each period, the high-risk entrepreneurs 
exit with probability 1 Hγ−  and transfer their assets to the shareholders, 
namely households. Simultaneously, a new entrepreneur is born with probability 
1 Hγ−  and acquires their net worth ,e H

tW  from households. 
The process can be expressed as  

( )
( ) ( ) ( )

,

, , ,
, 1

, , , , ,
, 1 , ,0

1 , 1, ,
, 1

1

d 1
1

H h
t

H h k H H h
t t tK t

H h H h k H h H h
t t t tK tf H h H h

t t tK tH h H h
t tK t

V R Q K

F R Q K
R Q K N

Q K N

ω
µ ω ω

−

−
+ −

−

= +

 + − + + − −
  

∫ . 

, , ,
1

H h H H h e H
t t tN V Wγ+ = + . 

3.3. Capital Producers 

Capital producers are established according to the classic model’s setting. If cap-
ital producers are assumed to be perfectly competitive, old capital and new in-
vestment tI  can be converted one-to-one into new capital, whereas investment 
has a certain adjustment cost:  

( )
2

1
1

, 1
2

t
t t t

t

IF I I I
I

ψ
−

−

  
 = −  
   

 

The new assets generated by capital goods producers are 

( ) ( )11 ,t t tK F I Iδ −− +  

The maximization problem of capital producers is 
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{ }
( ) ( ){

( ) }
1,, 0

,

max 1 ,

1

t t
t t t t tK tI K

t t tK t

E Q K F I I

Q K P I
τ τ

τ
τ τ τ ττ

τ

τ τ ττ

β λ δ

δ

+ +

∞

+ + + + −+
=

+ + ++

 − + 

− − −

∑
 

The first-order condition is 

( )1, 1 2, 1, , 1 0t t t t t tK t K tE Q F P Q Fλ βλ + ++
 − + =   

The aggregate capital stock evolves according to  

( ) ( ) ( )
2

, , , ,
1 1

1

1 1 1 1
2

H h L l H h L l t
t t t t t

t

IK K K K I
I

ψη η δ η η+ +
−

  
   + − = − + − + −       

 

3.4. Final-Goods Firms and Intermediate-Goods Firms 

1) Final-goods firms 
The final-goods firms add up the intermediate goods ,i tY  to obtain the final 

output tY  and sell part to the households for consumption and part to the cap-
ital producer as investment for production of capital goods. 

The production function is 
1

1
,0

d
f

f
t i tY Y i

λ

λ
 
 =
  
∫  

where fλ , 1fλ∞ > ≥  is the markup for the intermediate-goods firms. 
The optimal choice for a final-goods firm is 

1
,

,

f

fi t
i t t

t

P
Y Y

P

λ
λ− 

=  
 

 

2) Intermediate-goods firms 
As monopolistic competitive enterprises, intermediate-goods firms have bar-

gaining power. They employ labor ,i tL  provided by household at cost tW  and 
rent the capital services of entrepreneurs to produce heterogeneous goods. In the 
case of a given output, the intermediate product operator minimizes the cost of 
production: 

( ) ( )1, , ,i t i t i tY K L
α α−

= . 

Thus, firm i’s optimal demand for capital and labor service must solve the 
following minimization problem: 

{ }, , ,

, , ,
, ,

, ,
min

H L
i t i t i t

t i t H k H L k L
i t t i t t

L K K t

W L
K r K r

P
+ +  

subject to ( ) ( ) ( )
1

11
, , ,1H L

i t i t i tK K K
ρ ρρ ρρη η −− = + −  

 

( ) ( )1, , ,i t i t i tY K L
α α−

=  

where α , 0 1α< <  denotes the capital share of production. 
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The first-order conditions with respect to ,
H
i tK  and ,

L
i tK  are  

( ) ( ) ( ) ( ) ( ) ( )
1 1 11 1, 1 11

, , , ,1
1

k H H L Ht
t i t i t i t i t

t

Wr Y K K K
P

α
ρ ρ ρρ ρ αρ ρα

α η η η
α

− −− −− −−  = + −  −
 

( ) ( ) ( ) ( ) ( ) ( ) ( )
1 1 11 1 1, 11

, , , ,1 1
1

k L H L Lt
t i t i t i t i t

t

Wr Y K K K
P

α
ρ ρ ρρ ρ ρ αρα

α η η η
α

− −− − −−−  = − + −  −
 

By combining these equations, we can derive the no-arbitrage condition: 
1 11, , ,

,
, , ,

,1

Hk H H h H h
i tt t t

k L L L l L l
t i t t t

Kr u K
r K u K

ρ ρρ
η
η

− −−     
= =      −    

 

Because all firms face the same input prices and have access to the same pro-
duction technology, real marginal cost ts  is identical across firms. By integrat-
ing the first-order condition and no-arbitrage condition into the cost function, 
we get 

( )
( ) ( )

( )
( )

( )1 111 1, , (1 )
,1 1

H h H ht
t t t tk H

t

ws u K Y
r

αα
α ρρ α ρρ α ρ ρ

ρ α ρ
ρ α

ρ α ρ α

−− −+ −+ − −
+ −

  =   + − −   



 

( ) ( ) ( ) ( )

,

11 11, , , , , ,1

k H
t

t

H h H h H h H h L l L lt
t t t t t t

t

rs
h u K u K u K
K

α
ρ ρ ρ ρα η η

− −−

=
   + −     

. 

Intermediate-goods firms follow the assumption of Calvo [15]; firms can ad-
just their price with probability 1 pξ− . In addition, firms that cannot reset their 
price to the optimal level can change their price according to the changing infla-
tion rate tπ :  

( ) ( )11 1t t tP P ιιπ π −
− −= , 

where π  is the steady-state level of inflation. 
Based on the aforementioned assumptions, rational intermediate-goods firms 

optimize their profits through this operation: 

( )
1

1 1
, ,

0

f f

f fi t i t
t p t t t t

t t

P P
E Y P s

P P

λ λ
λ λτ τ τ

τ τ τ τ
τ τ τ

βξ λ
+

∞ − −
+ +

+ + + +
= + +

 
    −    
     

∑ . 

Finally, we get  
11

1

,

,

1

1

f

ft
p

p t t

p t p

K
F

λ

λπξ
π
ξ

−

−
 

  −     =
− 

 
  



 

where 

1 1

, , , 1
1

f

ft
p t n t t f t p p t

t

K Y s K

λ
ι λπλ λ βξ

π

−− −

+
+

 
= +  
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1
1 1

, , , 1
1

ft
p t n t t p p t

t

F Y F
ι λπλ βξ

π

− −

+
+

 
= +  

 
. 

3.5. Households 

The utility function of households is  

{ }
( )

1
,

1, 0
max ln

1

L

t t

j t
t t t LC D

L

h
E C bC

τ τ

σ
ττ

τ τ
τ

β ψ
σ+ +

+∞
+

+ + −
=

 
− − 

+  
∑  

where tC  denotes consumption, ,j th  is the amount of labor supplied, Lσ  is 
the elasticity of the labor supplied, and Lψ  is the preference parameter that af-
fects the disutility of supplying labor. 

The budget constraint of households is 
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where f
tR  and b

tR  are the interest rate of depositing in commercial banks and 
the return rate of shadow bank bonds, respectively; 1tD −  is the deposit in com-
mercial banks; 1tBD −  is the bond of the shadow banking system held by the 
household; IGF

tΠ  represents the profit of intermediate-goods firms; and SB
tΠ  

indicates the profit of the shadow banking sector. 
The first-order condition can be calculated as follows: 
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According to these equations, f b
t tR R= , which means that at the equilibrium, 

households have no opportunity for arbitrage. 
For the setting of the labor market, we introduce the hypothesis of labor hete-

rogeneity to render the model more approximate to the real economy and im-
prove simulation accuracy. Households can adjust their wage levels with proba-
bility 1 wξ− . The aggregate labor demand is 
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Intermediate-goods firms make decisions based on the following formula: 
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The optimal choice of households with bargaining power in the pricing of la-
bor is 
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Households that cannot adjust their wages to the optimal level follow the dy-
namic process, expressed as 
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To facilitate representation and consider the application of symmetry, parts of 
this equation can be expressed as follows: 
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Finally, we obtain the following first-order conditions for maximization of 
household income: 
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3.6. Central Bank’s Monetary Policy 

The central bank sets the short-term nominal interest rate following the Taylor 
rule.  
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Here, IRρ  represents interest rate smoothing; πα  and yα  are the weights as-
signed to expected inflation and the output gap, respectively; MP

tε  is a 
white-noise monetary policy shock; and π  and Y  are the steady-state values 
of inflation and output, respectively.  

4. Calibration 

To solve the steady-state solution more conveniently, the method and parameter 
settings of Christiano et al. [8] and Verona et al. [10] were consulted. We set the 
capital return rate ( ,k H

tr ) of a high-risk entrepreneur as an exogenous variable 
with a value of 0.0504, in line with the value used by Christiano [8]. The weight 
of labor disutility Lψ  was set as an endogenous variable; its value could be ob-
tained by calculating the steady-state solution. The parameters in the model 
were calibrated and their references are shown in Table 1.  

5. Results and Analysis 

According to the model hypothesis and parameter assignment, we simulated the 
disturbance of confidence oscillation. The results are shown in the following di-
agrams, which show the responses of output, consumption, investment, infla-
tion, price of capital assets, wage, total net worth, total liability scale, and total 
leverage ratio to confidence shock.  

The rise in confidence leads to a rise in output and investment, while con-
sumption initially decreases and subsequently increases (Figure 1). The inter-
pretation of this response is straight forward. Optimistic expectations make 
agents be willing to save and invest more, resulting in a relatively high output 
growth rate and temporarily decrease in consumption. Capital and wage prices 
experience a period of growth with a certain degree of fluctuation, due to price 
stickiness and adjustment costs. 
 

 
Figure 1. Responses to confidence shock. 
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Table 1. Model parameters. 

Parameters Value Description Source 

β  0.9875 Discount factor Verona et al. (2013) 

Lψ  36 Weight on disutility of labor supply Endogenous 

Lσ  1 Curvature of disutility of labor supply Christiano et al. (2010) 

b 0.63 Habit of consumption Christiano et al. (2010) 

ωξ  0.75 Stickiness of wage adjustment Erceg et al. (2000) [16] 

ωλ  1.05 Markup, workers Christiano et al. (2010) 

ωι  0.29 Weight of wage stickness to steady state Christiano et al. (2010) 

α  0.36 Capital share in the production function Levin et al. (2005) [17] 

pξ  0.75 Stickness of price adjustment Erceg et al. (2000) 

ι  0.16 Weight of price stickness to steady state Christiano et al. (2010) 

fλ  1.2 Markup, intermediate good firms Christiano et al. (2010) 

ψ  29.3 Curvature of investment adjustment cost function Christiano et al. (2010) 

δ  0.03 Depreciation rate on capital Christiano et al. (2010) 

ρ  0.6 Degree of substitutability between capital services Verona et al. (2013) 

L
aσ  18.9 

Curvature of capital utilization cost  
functions of low-risk entrepreneurs 

Christiano et al. (2010) 

H
aσ  18.9 

Curvature of capital utilization cost  
functions of high-risk entrepreneurs 

Christiano et al. (2010) 

µ  0.15 Cost of monitoring the default contract Verona et al. (2013) 

,e Lw  0.02 Wealth transfer to the new entry Christiano et al. (2010) 

,e Hw  0.02 Wealth transfer to the new entry Christiano et al. (2010) 

Lγ  0.96 Survival probability of low-risk entrepreneurs Verona et al. (2013) 

Hγ  0.97 Survival probability of high-risk entrepreneurs Verona et al. (2013) 

η  0.3 Share of high-risk entrepreneurs Verona et al. (2013) 

,sb cε  510 Interest rate elasticity of the demand for funds Chen et al. (2007) [18] 

χρ  0.9 Degree of persistence in optimism Verona et al. (2013) 

χα  40 Sensitivity of optimism to entrepreneur’s net worth Verona et al. (2013) 

χ  0 The steady state value of optimism level Verona et al. (2013) 

IRρ  0.88 Interest rate smoothing index Christiano et al. (2010) 

πα  1.82 Weight of expected inflation in Taylor rule Christiano et al. (2010) 

yα  0.11 Weight of output gap in Taylor rule Christiano et al. (2010) 
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By contrast, inflation declines and remains at a low level for a long period. 
The net worth and debt accumulation of the whole economy increase signifi-
cantly, and the leverage ratio also increases and remains above the steady-state 
level for a long period. These changes result from excessive speculation. A con-
tinuation of booming growth and low-cost credit service leads to a large accu-
mulation of debt and extremely high leverage rate. 

These findings are consistent with real economy’s performance during the 
economic boom. The overall economy prospers and output grows considerably.  

Although society is in a “hyperactive” state, there are evident differences be-
tween the shadow banking sector and commercial banking sector. 

In Figure 2, the top three diagrams represent the status of the shadow bank-
ing sector, and the bottom three diagrams show the status of the commercial 
banking sector. As confidence increases, the loan rate of the shadow banking 
sector drops sharply, and consequently, the scale of credit continues to expand. 
This effect is persistent, leading to leverage level increases over a long period. 
Although interest rates of commercial banks also decline, their credit scale is 
reduced, in contrast to the shadow banking sector. The leverage ratio of com-
mercial banks also declines to a certain extent, indicating a substitution effect on 
commercial banks when the economy prospers. Once confidence is streng-
thened, the demand for shadow banking sector’s credit services will grow faster 
than that for the traditional financial sector. 

This is consistent with the situation in the United States during the 20th cen-
tury; a large amount of credit was generated by shadow banks rather than com-
mercial banks; this led to profound changes in the country’s financial structure. 
Behind this, persistent low interest rates and a broad easing of confidence ex-
pectations serve as influential drivers of the United States’ financial structure. 

6. Conclusions 

We analyzed the effect of confidence shock on an economy with a shadow 
banking system as a parallel financial intermediary. Starting from a DSGE model, 
we introduced high-risk and low-risk entrepreneurs supported by the commercial 
 

 
Figure 2. Responses of financial intermediates to confidence shock. 
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banking sector and shadow banking sector, respectively. Therefore, different 
forms of behavioral logic were observed in the economy. This study focused on 
the effect of confidence shocks, which greatly influence financial intermediaries. 
We found that: 

1) Confidence is essential to economic development because it can affect the 
overall economy, thereby enabling the economy to grow greatly in terms of as-
pects such as output, consumption, and investment. 

2) In the presence of a shadow banking system, increased confidence exerts a 
great effect on shadow banks and the sector supported by them. This effect in-
creases overall economic volatility, leaving the economy somewhat vulnerable. 

3) The shadow banking sector, driven by the confidence effect, squeezes the 
credit business of commercial banks. This substitution effect changes the overall 
economic structure. 

These findings offer some profound policy implications and suggestions as 
well. When the market becomes optimistic, policymakers should pay more at-
tention to the impact of shadow banking on the economy, since the expansion of 
debt is mostly contributed by this sector. Regulation of shadow banking should 
be strengthened. Also, the effect of confidence is crucial to the growth of shadow 
banking as well as the change in economic structure. This suggests that confi-
dence effect should be considered in policy planning and the path of economic 
development. Multi-targeted monetary policy that takes confidence effect into 
consideration may be effective and efficient. 

Although our model captures several features of shadow banking and reveals 
the substitution effect, regulation and multi-targeted monetary policy are not 
discussed in this paper. Therefore, a possible direction for future research is to 
add them into the analysis. 
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