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Abstract: The study explores integrating psychological factors into business cycle theory through
behavioral economics. It introduces animal spirits within a financial accelerator based DSGE model
involving seven sectors. Results reveal that these animal spirits impact the macro economy by af-
fecting corporate net worth, where positive news stimulates growth in net worth, employment, and
output. Additionally, people's initial reaction to news weakens the effects of anticipated shocks.
Simulated models with news shocks highlight distinct impacts of monetary and fiscal policies. In
scenarios with news shocks, not only monetary policy drives noticeable economic adjustments, but
also fiscal policy significantly moderates the economy. Recommendations stress the importance of
considering expected factors in policy formulation, advocating proactive fiscal approaches along-
side cautious monetary policies to foster growth while curbing potential financial crises due to bub-
ble expansion. This research provides a fresh theoretical framework for governmental policy deci-
sions.
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1. Introduction

There is a growing interest in the role of human psychological factors in the function-
ing of macroeconomics. The integration of psychology and economics, as well as the de-
velopment of behavioral economics, provides promising avenues and methodologies for
studying the role of human behavior in macroeconomic phenomena. The purpose of this
paper is to further investigate business cycle theory, particularly focusing on the economic
booms and recessions resulting from human predictions about economic prospects. The
study of economic cycles has a long history; it has been one of the primary concerns in
economics since its inception. Kydland and Prescott introduced technological shocks into
economic cycle models, leading to the development of the Real Business Cycles (RBC)
model [1]. The RBC model posits that productivity shocks have a significant impact on
economic operations and are the primary causes of economic fluctuations. However, one
of the frequent criticisms leveled against the RBC theory is its failure to provide compre-
hensive explanations for economic downturns. For instance, the 2007 U.S. financial crisis
originated from a housing credit crisis within the financial market, resulting in the reces-
sion of the real economy and rapidly spreading worldwide, impacting not only the U.S.
economy but also causing substantial disruptions to other countries globally, including
China. This recession, sparked by a financial crisis, clearly cannot be explained solely from
the perspective of technological productivity shocks. A suitable perspective for under-
standing economic cycles is that prosperity and recession arise from fluctuations in in-
vestment, which, in turn, depend on the perceptions of economic conditions by economic
agents — termed "animal spirits". Recent literature has examined the role of animal spirits
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in economic operations. Akerlof and Shiller assert that animal spirits can describe the am-
biguity of human behavior [2]. This ambiguity in human behavior can also be viewed as
the uncertainty of human behavior, often understood in the discourse of economic re-
search as psychological factors causing economic turmoil. In financial markets, fluctua-
tions in public emotions from excitement to fear may significantly impact asset prices and
economic activities outside the financial sector. During good times, people trust the econ-
omy, make spontaneous decisions, and instinctively believe in their success, causing asset
values to rise and potentially continue to increase. Conversely, if everyone holds a pessi-
mistic view of the economy, this can lead to a decline in asset values, subsequently result-
ing in an economic recession. This understanding is often discussed within the framework
of Endogenous Business Cycles (EBC). EBC models can be traced back to Azariadis, Cass
and Shell, Farmer and Woodford, Benhabib, and Farmer [3-6]. These studies examined
uncertainty's impact within economic models, indicating that uncertainty can cause eco-
nomic cycles. However, despite the feasibility of models with uncertainty or "sunspot"
shocks theoretically, initial studies by Farmer and Woodford were conducted in a static
model with only two periods [5]. To dynamize and extend the model, Benhabib and
Farmer highlighted uncertainty's potential similar to Real Business Cycle (RBC) models
[6]. Farmer and Guo provided a theoretical framework within endogenous economic cycle
models, indicating the impact of sunspot shocks in a dynamic, long-term environment [7].
Currently, research in macroeconomics is dedicated to integrating financial factors into
theoretical discussions. This is because a primary function of financial markets is to pro-
vide credit to the real economy. Consequently, financial shocks often significantly impact
economic fluctuations. Gertler and Kiyotaki introduced financial shocks from a credit sup-
ply perspective into economic cycle models, suggesting that negative shocks in the econ-
omy initially impact the balance sheets of financial institutions like banks, leading to a
contraction in credit extension and subsequently affecting the real economy [8]. Bernanke
and Gertler explored the causes of economic cycles from the perspective of credit demand
[9]. Kiyotaki and Moore proposed the collateral constraint mechanism [10]. Bernanke,
Gertler, and Gilchrist incorporated the credit market into DSGE models, considering nom-
inal rigidities and asymmetric information in the credit market [9]. Brzoza-Brzezina et al.
separately integrated these mechanisms into DSGE models, conducting comparative anal-
yses through impulse response analysis and moment matching, concluding that the BGG
financial accelerator mechanism aligns more closely with actual economic operations [11].
Several domestic scholars have delved into related research regarding incorporating fi-
nancial shocks into economic cycles. Brunnermeier established a structured VAR model,
showing a positive correlation between credit issuance and output growth. Financial pres-
sure, i.e., interest rate hikes resulting from monetary policy shocks, tightens credit, subse-
quently causing output decline [12]. Presently, research on the role of animal spirits in
macroeconomics has not adequately considered financial factors. There still exists a gap
in studying how animal spirits influence the macroeconomy through financial markets.
In terms of price adjustment mechanisms, this paper adheres to the settings of Christiano,
Eichenbaum, and Evans, Smets and Wouters, introducing nominal rigidity into the eco-
nomic cycle model [13,14]. It explores the impact of news shocks on economic fluctuations
within the context of the New Keynesian economic environment with price stickiness.
Unlike the study by Bernanke and Gertler under the New Classical Model, Sims investi-
gates the financial accelerator mechanism within a New Keynesian model with price stick-
iness [9,15]. Hence, this paper adopts Sims' analytical framework in introducing the finan-
cial accelerator mechanism, thereby studying the role of animal spirits in an economic
environment containing financial markets within the economic cycle [15]. Similar studies
to this research include Matteo Iacoviello [16]. Compared to Matteo lacoviello's study, this
paper introduces the DSGE model using the BGG mechanism, following different settings
for the introduction of enterprises and commercial banks, thereby enhancing the model's
explanatory power [16]. However, our study differs as we introduce financial shocks from
the perspective of enterprises as credit demanders through the BGG framework, while
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using informational shocks to introduce animal spirits into the economic cycle model. This
paper is divided into four sections. The first section is the introduction, which provides a
retrospective review of previous research findings, offering theoretical support for subse-
quent research. The second section involves model construction. Based on the analysis of
animal spirits, financial markets, and economic cycles, we establish a DSGE (Dynamic
Stochastic General Equilibrium) model. In this model, the household sector comprises
representative households, the production sector includes intermediate and final goods
firms, the policy sector involves central banks and governments, and the financial sector
consists of commercial banks and enterprises. Additionally, within the framework of the
BGG financial accelerator theory, we introduce price stickiness and animal spirits to ex-
amine the impact of animal spirits on the macroeconomy. The third section is numerical
simulation. The final section consists of conclusions and policy recommendations.

2. Model
2.1. Representative Household

Let C, represent household consumption, where greater consumption yields higher
utility. Labor supply is denoted by H,. Labor is regarded as a loss of efficiency, and M,
represents the amount of currency held. The greater the currency held, the higher the
household utility. Therefore, when households make choices, they consider these factors
to maximize their lifetime utility. Here, § € (0,1) represents the objective discount factor,
and 7 represents the Frisch labor supply elasticity.

- ¢ Ccl_a 3 HAH M,

max Eq %o f* (S ot In(3 ) (1)
Households face budget constraints, which can be represented as:

PCo+B+ M S WN +M,_; + (A +1r_)B_y +1I + TR, — T, (2)

In this dynamic programming problem, the variables are defined as follows: P, rep-
resents the price level, B, stands for the quantity of bonds held in period t, w; denotes
the nominal wage, I, signifies dividend income, TR, represents government transfer
payments, and T; denotes taxes. We have first-order conditions with respect to each var-
iable and by rearranging, the optimal conditions for households can be obtained:

Ncg =3 3)
¢ = BE ¢ () a + ) 4)
()" = () ©

The three first-order conditions above delineate fundamental aspects: the first condi-
tion establishes the labor supply equation, portraying the trade-off between labor and lei-
sure for households; the second condition employs the consumption Euler equation, out-
lining the optimal consumption trajectory for households; the third equation characterizes
individuals' demand for money, where increased holdings of money result in a dimin-
ished quantity available for consumption.

2.2. Final Goods Producers

The final goods producers operate in perfect competition, procuring intermediate
goods from intermediate producers at no cost and then reselling them to households. The
packaging method involves a CES aggregation of intermediate products, where Y; de-
notes the quantity of final output, Y;(i) signifies the quantity of intermediate product i,
and & > 1 represents the substitution elasticity between intermediate products.

-1 13
Y=l v al™ (6)
The maximization of profits for intermediate products can be formulated:
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Solving the optimal conditions yields the demand function and price index for inter-
mediate products:

v =22 ", ®)
P=|f, Pt(i)l-%li]ﬁ ©

2.3. Intermediate Goods Producers

The intermediate product producers operate under monopolistic competition, and
the production function is:

Y () = AK (D*H (D' (10)
Where A, represents the technological level following an AR (1) process.
InA; =pgInA_qy +ef + X5 €% (11)
The minimization of costs for intermediate producer i can be formulated as:
min W, H (i) + R.K, (i) (12)
st. AK (i) H(i)™ >[P‘(i)J Y,

§ (13)
Solving the first order conditions yields
He(D) = w1 - ) 52 (14)

W

Ke() = a2 (15)

Here we introduce price stickiness. We assume the pricing method adopted by firms
follows the Calvo model, where in each period, each firm has a probability of (1 —6) to
freely adjust its product price, and a probability 6 to maintain the price unchanged [17].
The problem for intermediate producers can thus be expressed as:

maxE.> (%) [Ci} {PP(')[F’P(')] Y. -me, [PP—(')j v}

R(i) t= t+i t+i t+i (&

(16)
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We observe that the right-hand side of the equations does not contain the subscript
i, indicating that all intermediate product producers choose the same optimal price, de-
noted as P;:

Pt* _ € EtZ?go(gﬁ)lmctﬂptiiytﬂct_fi (18)
= — — )
e=1  EX20(0B) PE YeriC

2.4. Firms

Based on Bernanke, Gertler, Gilchrist, we model the following two sectors [9]. To
incorporate credit factors into the model through corporate lending, let's initially establish
a standard debt contract between firms and commercial banks. Firms acquire credit from
commercial banks based on their net worth. With this credit, firms invest in new capital.
Here, N, denotes the firm's net worth, Q.K;.; represents the capital purchased by the
firm at the end of period t. Due to insufficient net worth, firms borrow from commercial
banks represented by Q.K;,; — N;. Z;.1 denotes the loan interest rate, w;,; signifies
heterogeneous shocks to capital returns in the economy, and Rf,, represents the capital
return rate. The left side of the equation indicates the total interest payment by firms to
commercial banks, while the right side denotes the overall return rate on new invested
capital by firms.
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Zt+1(Qth+1 - Nt) = 5t+1[‘)1{{+1Qth+1 (19)

Let the cumulative distribution function (CDF) of heterogeneous shocks w;,, be de-
noted as ®(w;4,), and the probability density function as ¢(w;,). Here, the first integral
part of the equation represents the expected value of capital returns. Due to the impact of
heterogeneous and uncertain shocks w;;iand w¢.1 > @;4q , firms obtain capital returns
on the purchased capital, enabling them to cover loan interest payments without default-
ing. The second part represents the interest payment made by firms to commercial banks.
The difference between these two parts signifies the firm's expected returns [18,19].

f;;l W19 (Wegq) dwt+1R£(+1Qth+1 - (1 - ¢(5t+1))zt+1(Qth+1 - N) (20)

As the firm's net worth is pledged as collateral, it should be considered as an oppor-
tunity cost for the returns obtained by the firm. Therefore, the ultimate return for the firm
should be:

f(mt+1)1215(+1Qth+1 (21)
t

2.5. Commercial Banks

The integral part of the equation signifies that due to the impact of heterogeneous
and uncertain shocks w;,; where w;;; < w;4,, the firm faces bankruptcy and defaults
on loan interest payments. In case of default, the bank seizes all the firm's assets as per the
contract, where pu represents the commercial bank's liquidation cost [20]. The second part
represents the loan interest payments that the firm should make to the commercial bank
if no default occurs. The sum of these two parts indicates the bank's expected returns.

fowtﬂ Wes1 (1= 1) RE 1 QeKep1P(@es1)dwpyy + (1 - ¢(5t+1))zt+1(Qth+1 — Np)(22)

Next, we construct the evolution path of firm net worth. Assuming a survival rate of
y for firms in the economy each period, (1 —y) portion of firms face bankruptcy. In the
following equation, V, represents the firm's equity, and R; denotes the risk-free deposit
rate. Hence, the first part of the equation represents the net returns from firm investments,
while the second part signifies the loss incurred by the firm due to loan interest payments
and the liquidation cost paid to the bank upon bankruptcy:

,
uly L REQr_1Kep(wp)dwe
Qt-1Kt—N¢-1

Ve = REQe_1 K, — (Rt + ) (Qe-1Kr — Ne_y) (23)

The net worth of a firm can be represented as:
N, = yV, + W¢ (24)
Where Wy represents the wages paid by the firm, namely the portion of equity ob-

tained by providing labor. However, due to the relatively small magnitude of W, it is
often negligible in the model. Therefore, the evolution path of the business's net worth is:

W,
uly EREQe_1Kedp(wp)dwy
Qt—1Kt—Nt—1

Nepr = v |Ve = REQe1Ke — (Rt + ) (Q¢-1K; — Nt—l)] (25)
2.6. Monetary Policy

In monetary policy, the central bank follows the Taylor rule, within which we intro-
duce information shocks (News Shock), where r* and ©* represent the equilibrium lev-
els of interest rates and inflation, respectively.

nn=0=-p)r"+p 11+ (1 —p)0p(r, —7") + e, + 27;01 Crt—j (26)

2.7. Fiscal Policy

Resource constraint is:

Y,=C +1 + G, +C® 27)
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Where C, is total consumption, G, is government purchases, I, is total govern-
ment investment, C® is corporate consumption, and government purchase shocks follow
the following AR (1) process:

NG, = pgInGeq +&f + X5 €9, (28)

3. Numerical Simulation
3.1. Technological Shocks

Figure 1 introduces news shocks into the economy, anticipating a positive technolog-
ical shock in the 10th period. The findings reveal that the anticipated positive technologi-
cal shock does not significantly impact output and enterprise net worth [21]. Before the
10th period, prior to the shock's realization, labor and household consumption start to
increase prematurely, while investments and enterprise net worth decrease before the
10th period. Inflation rates and real interest rates tend to decline [22]. Before the realiza-
tion of the technological shock, the expected impact of the technological shock on total
output is not evident. Simultaneously, news shocks, manifested in the form of technolog-
ical shocks, result in an increase in real interest rates but lead to a reduction in employ-
ment and inflation rates. After the 10th period, the expected rise in technological produc-
tivity is realized, enhancing production efficiency and consequently increasing capital re-
turns. This decline in employment within the economy is accompanied by rising invest-
ments, increased enterprise net worth, and expanded business scale, leading to a notable
enhancement in total output following the realized positive technological shock
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Figure 1. TFP with News Shocks.

3.2. Monetary Policy Shocks

Figure 2 depicts an economic environment including news shocks. In the expected
economy, a positive monetary policy shock is anticipated in the 10th period. The results
reveal that, with the news shock of the central bank raising nominal interest rates occur-
ring after the expected 10th period, economic agents adjust their behavior in advance, re-
ducing consumption and investment, decreasing labor, and causing an early decline in
inflation rates. Capital inputs in the economy decrease, leading to a decline in enterprise
net worth and subsequently a decrease in total output. However, when the expected shock
materializes in the 10th period, it does not cause greater fluctuations compared to the un-
expected shock. This implies that public anticipation of monetary policy prompts earlier
adjustments in economic behavior, limiting the ability of monetary policy to induce sig-
nificant fluctuations in various macroeconomic variables [23]. Hence, in an economic
model incorporating public expectations, the regulatory effect of monetary policy weak-
ens. Consequently, if the public can accurately anticipate future economic shocks based
on available information, proactive measures taken by economic agents beforehand
would to some extent mitigate the amplification effect of the financial accelerator mecha-
nism on economic crises.

41


https://pinnaclepubs.com/index.php/EJBEM

European Journal of Business, Economics & Management

Vol. 1 No. 2 (2025)

https://pinnaclepubs.com/index.php/EJBEM

rk
‘ 0.02 03
0 10 20 30 40 10 20 30 40
0.2 001
-0 <10 m lev
d 10

02 - -0.04 ol 5
10 20 30 40 10 20 30 40 10 20 30 40 10 20 30 40 10 20 30 40

Figure 2. Monetary Policy with News Shocks.

Figure 3 introduces news shocks into the economy. Similarly, a positive fiscal shock
is introduced in the 10th period, where economic agents anticipate a proactive fiscal policy
by the government in that period. The positive fiscal policy shock indicates the anticipated
expansion of government spending scale in the 10th period, leading to an increase in the
money supply circulating within the economy. Consequently, positive expectations re-
garding fiscal policy result in an increase in nominal interest rates and inflation rates,
along with an increase in employment and expanded investments in the economy. When,
in the 10th period, the actual effects of increased government spending occur, compared
to an economy without considering expectations, the impact of fiscal expenditure on eco-
nomic variables diminishes. Public anticipation of fiscal policy similarly reduces the reg-
ulatory effects of fiscal policy. However, compared to monetary policy, within an eco-
nomic environment containing news shocks, fiscal policy exhibits more effective regula-
tory effects. This is contrary to conclusions drawn from economic models that do not ac-
count for expectations.
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Figure 3. Fiscal Policy with News Shocks.

Figure 4 depicts the impact of fluctuations in corporate net worth on the macroecon-
omy in the presence of news shocks, where agents react to economic information regard-
ing future economic conditions. It is assumed that in period 10, there is information sug-
gesting a positive change in corporate net worth, implying that agents anticipate an in-
crease in firm value in the future. Consequently, households reduce consumption and in-
crease investments before period 10, anticipating higher dividends from stock invest-
ments in firms. Positive expectations lead to an increase in corporate net worth during the
period. Simultaneously, following the BGG financial accelerator mechanism, the rising net
worth prompts increased credit demand by firms, leading to expanded investments, in-
creased output, and higher employment. A marginal increase in inflation is observed
alongside the rise in corporate net worth, indicating moderate inflation in the economy,
resulting in a short-term growth trend. Anticipating the increase in corporate net worth,
the public's proactive response diminishes the impact on total output.
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Figure 4. Net Worth with News Shocks.

4. Conclusion and Policy Recommendations
4.1. Conclusion

This paper establishes a dynamic stochastic general equilibrium model encompass-
ing seven sectors including households, intermediate goods producers, final goods pro-
ducers, firms, financial intermediaries, central banks, and governments. It primarily in-
vestigates how animal spirits affect the macroeconomy in an economic environment that
includes price stickiness and financial markets. Based on theoretical analysis, the main
conclusions of this paper are as follows: Firstly, in an economy with financial frictions,
animal spirits influence the macroeconomy through corporate net worth. Positive infor-
mation received by economic agents regarding corporate net worth leads to an increase
in corporate net worth. This triggers credit expansion, prompts firms to expand in scale,
increase investment, employment, output, and induces mild inflation, generating procy-
clical economic effects. Secondly, due to public expectations and their preemptive adjust-
ments to future economic shocks, expected impacts are significantly weakened when they
materialize. This phenomenon mitigates the actual effects of expected shocks compared
to the models that do not account for expectations, aligning with Lucas's notion that ra-
tional expectations nullify policy effectiveness. Thirdly, the analysis of behavioral re-
sponses to fiscal and monetary policies in models without and with expectation shocks
reveals differential reactions of economic agents under different conditions. In models
without expectation shocks, monetary policy has a more pronounced impact and regula-
tory effect on the economy compared to fiscal policy. However, once expectation shocks
are incorporated into the economic model, agents' expectations of fiscal policy exhibit a
more noticeable "shock-response” effect. Thus, policy selection should rely more on ex-
pectation management, choosing appropriate economic policies based on distinct eco-
nomic environments. Building on the aforementioned research, the exploration of confi-
dence raises a pertinent question: Do animal spirits conflict with rational behavior? Or
should animal spirits encompass human rational economic conduct? If animal spirits are
solely considered irrational behavior, then this issue does not require extensive explora-
tion. One approach is attributing people's economic confidence to expectations of future
economics, dividing expectations into rational and noise components, designating noise
as animal spirits, thereby classifying animal spirits purely as irrational entities. However,
if animal spirits encapsulate both human rational and irrational economic behaviors, and
since animal spirits describe uncertainties in human behavior, rational behavior should
also be part of human behavior. Thus, human behavior is sometimes rational, yet under
certain conditions, it may not be rational. The problem lies in how to distinguish rational-
ity and uncertainty within human behavior in these scenarios and subsequently explore
how different behaviors affect the choices of economic agents. It is evident that different
interpretations of animal spirits lead to distinct conclusions. Further research is required
regarding the nature and implications of animal spirits in different forms and their im-
pacts on economic decisions.
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4.2. Policy Recommendations

Firstly, implement proactive fiscal policy alongside cautious monetary policy. Based
on theoretical analysis, it is observed that in models both without and with expectation
shocks, proactive fiscal policies stimulate the economy, while contractionary monetary
policies noticeably reduce economic output. Hence, to sustain economic growth, proactive
fiscal policies are necessary. They enhance economic agents' expectations, thereby boost-
ing output, increasing employment, and fostering economic growth. Additionally, a mod-
erately accommodative monetary policy, by reducing interest rates to a certain extent, en-
hances consumption and investment, thereby increasing output. However, it's crucial to
note that excessive accommodation in monetary policy can lead to credit over-supply,
causing asset prices to deviate from their actual values, potentially inflating asset price
bubbles. Irregularities in credit markets might sow the seeds of an economic crisis. Hence,
a cautious monetary policy coupled with prudent regulation of financial institutions
providing credit in the market is essential. This ensures orderly credit growth within a
lawful framework, facilitating effective policy adjustments and incentives for the econ-
omy. Secondly, incorporate expectation management into the macroeconomic policy
framework. As evident from the analysis above, unlike previous macroeconomic policies
that inadequately considered the "shock-response" effect of economic agents to news,
leading to distortions and often failing to achieve the desired effects, macroeconomic pol-
icies should incorporate more expectation management. By integrating economic agents'
expectation factors into policy analysis frameworks, the efficiency of policy implementa-
tion can be enhanced. Analysis of monetary and fiscal policies in models both without and
with expectation shocks reveals that in an environment without expectation considera-
tions, monetary policy demonstrates more pronounced economic regulatory effects com-
pared to fiscal policy. However, upon introducing expectation shocks from economic
agents, fiscal policy exhibits more significant regulatory effects than monetary policy. This
phenomenon occurs because financial markets sensitize agents' responses to monetary
policies, weakening the actual impact of monetary policies through anticipatory adjust-
ments in economic behavior. Lastly, macroeconomic policies should accurately identify
various sources of shocks. Theoretical analysis suggests that in a model with expectation
shocks, policies regarding different shocks — such as technological, policy-driven, or fi-
nancial shocks — cannot be generalized. These diverse sources of shocks operate through
different mechanisms and have varying impacts on the macroeconomy. Thus, it is imper-
ative to accurately identify the sources and nature of economic shocks. Tailoring appro-
priate policies according to the nature of different shocks is essential. Strengthening policy
precautions in advance to prevent adverse effects of various types of shocks on the econ-
omy is crucial.
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