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Abstract

In this paper, based on Generalized Autoregressive Conditional Heteroskedasticity
(GARCH) model, five financial serials are dynamically weighted, and then China’s Fi-
nancial Conditions Index is synthesized to measure China’s financial cycle. After that,
using the monthly data of 2000–2023 as sample space, this paper utilizes the Markov
Switching (MS) model to analyze the characteristics of China’s financial cycle and to in-
vestigate the four-zone system. Then, the Vector Autoregression (VAR) model focuses on
investigating the macroeconomic effects of China’s financial cycle. The findings are as
follows: Firstly, the dynamic weighting approach based on GARCH model is more suitable
for valuating China’s financial cycle. Secondly, China’s financial cycle has a strong inertia
at the state of transition and the imbalance of China’s overall financial situation is very
common. Additionally, China’s financial cycle is distinctly characterized by the double
asymmetry of fewer contractions and more expansions, shorter expansions, and longer
expansions. Thirdly, China’s financial expansion offers a nine-month short-term stimulus
to output and exerts lasting upward pressure on prices.

Keywords: financial cycle; FCI; GARCH model; MS model; macroeconomic effects

1. Introduction
The role of finance in the economy is complex, acting as both a catalyst for growth and

a potential source of risk. A well-functioning financial system can significantly enhance the
allocation of resources, fostering economic development. However, the financial system
also harbors inherent instability that can lead to crises and economic imbalances. Despite
its importance, the destabilizing effects of financial factors were largely overlooked in
mainstream economic research until the global financial crisis of 2008. The crisis brought to
light the deep interconnections between financial stability and broader economic health.
Following this, scholars like Y. Chen and Ma (2013) and C. Borio (2014) have worked to
incorporate financial stability into macroeconomic theory, recognizing its crucial role in
ensuring long-term economic equilibrium.

China’s financial system has undergone a complex transformation since the country’s
reform and opening up. The overall financial operation in China can be characterized
by a dynamic balance between periods of relative stability and phases of heightened risk.
However, the inherent volatility of China’s financial system poses significant systemic
risks, which presents a formidable challenge for the government’s ability to regulate and
stabilize the economy. In this context, understanding the underlying trends of China’s
financial fluctuations, as well as their broader economic implications, becomes critical.
A comprehensive assessment of these financial conditions is essential for formulating
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effective macroeconomic policies that not only safeguard financial stability but also ensure
sustainable economic growth in the long run.

On the basis of existing studies, this paper focuses on accurately measuring China’s
financial cycle. Then, it pays more attention to the analysis of the characteristics and
macroeconomic effects of China’s financial cycle. Compared with the earlier literature, the
main contribution of this paper is as follows. Firstly, GARCH model for dynamic empow-
erment is used to synthesize China’s FCI for the first time, which is a new exploration for
the measurement of China’s financial cycle. Secondly, MS model, often used in the field
of economic cycle but still less used in the field of financial cycle, is used to analyze the
nonlinear dynamic characteristics of China’s financial cycle. Additionally, this paper deals
with the issue of four-zone systems, such as the boom, recession, depression and recovery
system, which can offer a beneficial supplement to the existing research.

In the following sections, this paper will first present the literature review on financial
cycle measurement and characteristics, providing a theoretical foundation for the subse-
quent analysis. Section 3 details the methodology employed in this study, highlighting the
dynamic weighting approach used for constructing China’s Financial Cycle Index (FCI).
Section 4 investigates the distinctive characteristics of China’s financial cycle, utilizing
a Markov Switching (MS) model to analyze its phase transitions. Section 5 explores the
macroeconomic effects of the financial cycle, specifically examining its impact on output
and price fluctuations through a Vector Autoregressive (VAR) model. Finally, Section 6
concludes the paper by summarizing the key findings and offering policy recommendations
aimed at enhancing the stability and sustainability of China’s financial system.

2. Literature Review
The theory of financial cycle can be traced back to the 19th century. According to

Niemira and Klein (1994), Mill divided the credit cycle into several stages early in 1867.
Then, Wicksell took advantage of his natural rate hypothesis to explain the expansion and
contraction of capital accumulation, which vigorously encouraged scholars to focus on
the financial factors of economic fluctuation. Based on the related theories of Keynes and
Fisher, Minsky (1977) put forward the theory of financial instability, which is aimed at
directly studying financial cycles. At the late end of last century, Niemira and Klein (1994)
first proposed the concept of financial cycle, observed monetary cycle, credit cycle, and
interest rate cycle. Since 2008, the number of related empirical studies rapidly grew, but
overall studies are still very limited, mainly focused on two aspects: measuring financial
cycles and exploring the characteristics of financial cycles.

The measurement of financial cycles generally follows two paths. Firstly, many schol-
ars use the concept of economic cycle defined by Burns and Mitchell (1946) to define
financial cycles, taking financial cycles to mean periodic fluctuations among a large number
of financial series rather than among a handful of financial series. Goodhart and Hof-
mann (2001) selected interest rate, exchange rate, house price, and stock price to meet the
synthesis of the FCI among G7 countries. Schüler et al. (2015), from the Central Bank of
Europe, selected credit, house price, stock price, and yield rate on bonds to extract common
components. Ma and Zhang (2016) selected seven indicators, including real effective ex-
change rate, the growth rate of M2, house price, stock price, bank interest margin, long-term
interest rate, and risk premium to synthesize the financial cycle index among the US, UK,
China and Japan. Balfoussia et al. (2018), from the European Central Bank system, valuated
the volatility of seven financial series in several countries in the Euro-zone, emphasizing
the importance of ‘a high number of series moving together at business-cycle frequencies’
in the evaluation of financial cycles. C. E. Borio et al. (2019) argue that financial cycles,
which capture periodic fluctuations across multiple financial variables, like credit, property
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prices, and leverage, serve as better predictors of recession risks compared to the term
spread, especially for advanced and emerging economies. Xiong and Zhang (2018) elected
14 indicators to synthesize China’s FCI. Wang (2005), J. Lu and Liang (2007), Feng et al.
(2012), Deng and Xu (2014), Liu and Li (2018) used four to seven quantitative indicators
to synthesize China’s FCI, respectively. Miao et al. (2018) directly described China’s fi-
nancial cycle by the respective fluctuations of multiple financial series. X. Lu et al. (2024)
constructed China’s financial cycle index using key indicators like credit, credit-to-GDP
ratio, housing prices, and stock prices, finding that financial cycles reflect periodic fluc-
tuations across multiple financial variables, with dynamic interactions between financial
and economic cycles. Secondly, according to C. Borio (2014), some scholars define financial
cycles by seeking for the smallest set of variables to reflect financial fluctuations. C. Borio
(2014), an expert from the Bank of International Settlement, argues that financial cycles
areself-reinforcing interactions between perceptions of value and risk and attitudes towards
risk and financing constraints. In addition, credit and property prices are the smallest set
of variables needed to adequately replicate the mutually reinforcing interaction between
financing constraints and perceptions of value and risk. Drehmann et al. (2012), another
expert from BIS, Praet (2016), European Central Bank Executive Boarder, and Claessens
et al. (2012), from IMF, favor this kind of definition and measurement. Meanwhile, many
Chinese scholars such as Yi and Zhang (2016), Fan et al. (2017), and Zhu and Huang (2018),
adopted this definition and made use of it to measure China’s financial cycle.

During the process of measuring financial cycles, the selection of representative vari-
ables is very crucial. The above-mentioned definition and measurement from Borio takes
into account all financial activities, such as the interaction between credit and property
prices. Its essence is to define the financial cycle from the portfolio behavior of economic
entities. This approach has a good micro-foundation and the strength of convenient cal-
culation, but it cannot avoid the risk of missing important information. Additionally, the
heterogeneity among financial markets in different countries makes it difficult to apply
the variables selected from a certain country to other countries. In fact, financial activity is
extremely extensive and, using fluctuations among a large number of financial variables to
characterize financial cycles, can effectively avoid the risk of missing important information.
Meanwhile, the above-mentioned literature also demonstrates that many scholars have
neglected the connection between financial cycle and monetary policy during the process
of the selection of financial variables. The purpose of constructing FCI is not only to serve
financial and economic forecasting but also to find a suitable substitute for the existing
intermediate objectives of central banks’ monetary policy. Therefore, FCI’s compositional
variables should have the dual attributes of the intermediate objectives for monetary policy:
(1) Relevance: they are able to affect prices and output. (2) Controllability: they are at
the control of the central bank. For this reason, synthesizing FCI with more variables is
not preferred.

In addition to the selection of financial variables, variable weighting is also a key
step to measure financial cycle. Up until now, the literature has mainly adopted the
following methods: (1) Large-scale macroeconomic model. Dudley and Hatzius (2000)
made use of the Fed’s macroeconomic model to construct America’s FCI by estimating the
impact of variables on GDP and realized the variables’ weighting. (2) Simplified aggregate
demand model. Goodhart and Hofmann (2001) incorporated asset prices into the standard
aggregate demand simplified equation to allocate weights by estimating the impact of
financial variable gaps on output gap. After that, Swiston (2008) synthesized America’s
FCI. J. Lu and Liang (2007) synthesized China’s FCI. (3) Impulse response functions in VAR
model. Goodhart and Hofmann (2001), Gauthier et al. (2004), respectively, constructed
VAR models and used impulse response to analyze and to determine variable weights.
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Feng et al. (2012) used VAR model to test and synthesize China’s FCI. Nakajima et al.
(2011) developed TVP-VAR model, which offers tools for the dynamic weighting of FCI’s
compositional variables. Then, Koop and Korobilis (2014) constructed UK’s FCI, and
Deng et al. (2016) and Liu and Li (2018) set up China’s FCI. Jabeenm and Qureshi (2019)
constructed Pakistan’s FCI using a time-varying method involving models like TVP-FAVAR
and FA-TVP-VAR. (4) Principal component analysis. Principal component analysis turns
the original component variables of FCI into a group of unrelated comprehensive indicators.
Then, the contribution rate of each principal component is taken as the corresponding
weight to synthesize FCI. For example, Vonen (2011) developed a monthly FCI for Norway
by employing principal component analysis on 13 financial variables and demonstrated its
effectiveness as a leading indicator of GDP growth. Angelopoulou et al. (2014) constructed
FCIs for the Eurozone from 2003 to 2011, incorporating various financial variables and
studying the impact of monetary policy on financial conditions. Deng and Xu (2014), Xiong
and Zhang (2018) respectively synthesized China’s FCI.

The above-mentioned empowerment approaches have both advantages and disadvan-
tages. The weighting results of the large-scale macroeconomic model are often convincing if
the model itself can accurately simulate the economic reality. But, the current macro models
various central banks use have not included the key element-asset prices. Additionally,
it involves a large amount of data collection and complex data processing work, which
greatly limits the scope of its application. The set including the simplified aggregate de-
mand model is firmly based on the theory of monetary policy transmission mechanism, but
the endogenous issue of variables brings many obstacles to identification and parameter
valuation. Impulse response functions in VAR model are not subject to specific economic
theory and their parameter valuations are easy to realize by impulse response analysis,
but it cannot acquire any structural explanation in terms of parameter valuation. Principal
component analysis can realize the observation in a wide range of financial variables by
dimension reduction processing, and it is not subject to specific theory. However, the
economic meaning of principal components is difficult to explain and the contribution of
each primitive variable in FCI is difficult to decompose. At the same time, aside from the
empowerment approach of TVP-VAR model, the other approaches all belong to methods
of fixed weighting, which cannot match with reality. In essence, a country’s economic
structure, financial system, and even the efficiency of each transmission channel of mone-
tary policies are in a dynamic process. In different periods, the financial variables in the
overall financial situation of a country tend to change in terms of the relative importance.
Therefore, the variable weighting in measuring the financial cycle should be a kind of
dynamic approach and the results obtained by the fixed weighting method may greatly
deviate from the reality.

As for the exploration of the characteristics among financial cycles in the existing
literature, an important method is to observe the international co-movement. For example,
Balfoussia et al. (2018), X. Chen and Zhang (2017), and Han (2018) observed the consistency
among financial cycles in different countries and regions. Sun et al. (2020) also found sig-
nificant co-movement among financial cycles in different countries and regions, especially
in terms of cross-border capital flows. Another important branch is the identification of
different components with different frequencies in financial fluctuations and the relative
importance of different components. C. Borio (2014) used BP filters to extract short-term
components and medium-term components in terms of the credit and social financing scale,
emphasizing that the medium-term component is more important than the short-term
component. Using univariate filters, Drehmann et al. (2012) and Aikman et al. (2014)
found evidence of mid-cycle among credit and house prices. Using turning point analysis,
Claessens et al. (2012) drew similar conclusion. Balfoussia et al. (2018) used band-pass
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filter and wavelet analysis to investigate the basic attributes of seven financial series’ cycli-
cal components in several countries in the euro-zone. They also used the multivariate
structural time series model (STSM) to examine house price cycle, credit cycle, and GDP
cycle. Their study found that there were no medium cycles of house price fluctuation
and credit fluctuation in some countries. Meanwhile, the characteristics of house price
fluctuation and credit fluctuation in different countries may be related to the inherent
structural characteristics of the housing market. Using BP filter, Yi and Zhang (2016) ex-
tracted and compared the medium-term component and short-term component of China’s
financial fluctuation. They pointed out that there was no evidence that the former is more
important than the latter. Fan et al. (2017) directly extracted and observed the medium-term
component of China’s financial fluctuation. Zhu and Huang (2018) pointed out that there
were obvious deviations in the bandwidth setting of BP filter in previous research. They
clearly demonstrated that China’s financial fluctuation was different from the financial
fluctuations in developed countries. They concluded that the short-term component was
more important than the medium-term component in terms of China’s financial fluctuation.
Using the bandpass filter approach, Ali Hardana et al. (2023) found that an increase in
credit growth over the past century has always been accompanied by an increase in the
probability of a banking crisis. Similarly, studies such as Tian et al. (2024) have used BP
filters to extract medium-term financial cycles, particularly in credit and housing prices,
and found that these cycles were more stable and had longer durations compared to asset
price cycles. The study highlighted the synchronization of medium-term cycles across
countries, especially during global financial crises, confirming the interconnectedness of
financial systems globally. In addition, few scholars utilized the MS model to observe the
characteristics of China’s financial cycle. For example, Deng and Xu (2014) observed the
expansion and contraction of the two-zone system and the three-zone system, that is, the
low, medium and high area. However, it cannot reflect the four-zone system, that is, boom,
decline, depression and recovery, which is often a topic in economic cycle study. Yao et al.
(2021) extracted financial cycles based on the financial conditions index and BP filter, and
used the MS model to analyze the nonlinear effects of financial cycles on systemic financial
risks across different financial industries under various market states.

According to the literature summary above, it can be concluded that the measurement
of financial cycles has undergone significant development, particularly in the context
of emerging markets. Fixed-weight composite indices have long been a cornerstone for
capturing cyclical co-movements, but their static nature fails to account for volatility
clustering and time-varying risk spillovers, especially in the context of China’s financial
system. Recent approaches, such as regime-switching models, have improved phase
identification but rely on subjective thresholds and fail to capture policy-driven inertia.
Additionally, while studies on macroeconomic spillovers emphasize the nonlinear effects of
financial shocks, few address the temporal asymmetry between short-term output boosts
and long-term inflationary pressures, a critical gap given China’s cyclical stimulus policies.
The lack of focus on these dynamics motivates the following hypotheses:

Hypothesis 1. The dynamic weighting method, based on the GARCH model, provides a more
accurate representation of China’s financial cycle compared to fixed-weight models.

Hypothesis 2. China’s financial cycle exhibits a four-phase structure (boom, decline, depression,
and recovery), reflecting significant inertia in financial conditions, which differs from the more
frequently studied two-phase or three-phase systems.

Hypothesis 3. The financial cycle significantly influences macroeconomic indicators such as
output and price fluctuations.
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These hypotheses aim to address the gaps in the existing literature by introducing
dynamic weighting and a four-phase financial cycle framework to more accurately measure
the volatility of China’s financial cycle and explore its macroeconomic effects. By testing
these hypotheses, this study seeks to provide new insights and evidence for both the theory
of financial cycles and the policy implications for China’s economic regulation.

Moving forward, as a kind of exploration and necessary supplement to the existing
research, this paper selects appropriate variables to reflect China’s overall financial sit-
uation based on the analysis of monetary policy transmission channels. Additionally, it
uses the GARCH model to dynamically weigh the variable gap values for the first time.
Then, it brings the synthesis of China’s FCI, which can realize the calculation of China’s
financial cycle. After that, this paper uses the MS model to analyze the nonlinear dynamic
characteristics of China’s financial cycle and, for the first time, to observe the boom, decline,
depression, and recovery in China’s financial cycle. Finally, this paper uses the VAR model
to examine the macroeconomic effects of China’s financial cycle. All these works can
offer credible and empirical evidence for real-time monitoring on China’s overall financial
situation and policy selections for China’s macroeconomic regulation.

3. Measurement of China’s Financial Cycle, Based on Dynamic
Weighing Approach
3.1. Synthesis of China’s FCI on Variable Selection

Different financial variables have impacts on economic running through specific
channels. The central bank uses monetary policy instruments to influence these financial
variables. Accordingly, there are many channels for monetary policy transmission as
follows. The first one is credit. The central bank uses required reserve ratio, re-loans,
and other tools to regulate the scale of credit, which affects enterprise investment and
household consumption, then ultimately makes a difference to prices and output. The
second one is interest rate. The central bank uses open-market operation and rediscount
policy to guide the changes of short-term interest rate in financial markets, which can then
affect the return on investment. After that, it can affect investment, which ultimately affects
output and prices. The third one is exchange rate. It contains two branches, such as foreign
trade and capital flow. In terms of foreign trade, exchange rate fluctuations under the
regulation of central bank can lead to export fluctuations, which can change aggregate
demand, which ultimately affects output and prices. In terms of capital flow, exchange rate
fluctuations under the regulation of central bank affect the inflow and outflow of foreign
capital, which can change the domestic money supply. After that, it affects aggregate
demand and ultimately changes prices and output. The fourth one is asset prices. The
asset prices affect economic running through the “wealth effect” and “balance sheet effect”.
The fluctuations of asset prices mean that household wealth levels fluctuate, which affects
consumer demand. After that, it ultimately affects output and prices. The fluctuation of
asset prices also means that the changes in household assets and liabilities, and the changes
in financing constraints, affect consumption, investment, and ultimately, output and prices.
The above-mentioned four channels play an important role in China’s monetary policy.
Meanwhile, it should be noted that money supply has always served as an intermediate
target for China’s monetary policy during the process of economy regulating since 2000,
and it has an extremely important position in China’s financial system. The change in
money supply not only reflects the direction of monetary policy but also directly reflects
the changes in the overall liquidity of financial markets. Therefore, in the process of
constructing China’s FCI, we cannot ignore its influence.

Based on the above-mentioned analysis, taking credit and monetary supply with
a high degree of overlap into consideration, this paper finally chooses five variables as
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variable sets, such as monetary supply, social financing scale, stock price, interest rate and
exchange rate. After the synthesis of the FCI, it can reflect the financial cycle of China.

3.2. Explanation of Data Source and Processing Method

According to the criteria of rationality and availability, this paper takes the monthly
data of various series from 2000 to 2023 as the sample space. There are 288 observation
points in total. This paper contains seven indicators all together: (1) Five indicators, such
as monetary supply, social financing scale, stock price, interest rate, and exchange rate are
used to synthesize China’s FCI. (2) Two indicators, such as the rate of output growth and
the rate of the inflation, are used to reflect China’s macroeconomic conditions. As for the
seven indicators, we take, in turn, M2, Social Financing Scale Index, Shanghai Composite
Index (closing price), the weighted average interest rate of inter-bank lending (7 days), real
effective exchange rate index, the growth rate of the added value of financial sector, and the
consumer price index (CPI) as proxy indicators. Because real quantity rather than nominal
quantity makes a difference to the behavior of economic subjects, it is necessary to turn the
nominal quantities into real ones. Among the seven indicators, it is not necessary to remove
the impact of inflation in terms of the CPI. Meanwhile, the social financing scale index,
the real effective exchange rate index, and the growth rate of the added value of financial
sector are already real quantities. Therefore, it is necessary for the other three indicators
to experience de-inflation processing: (1) Real interest rates are obtained by deducting
year-on-year CPI inflation from nominal interest rates. (2) Taking 2000 as the base period,
M2 and stock price CPI are deflated by fixed base price index, respectively. Then, we can
obtain the actual M2 and stock price. Moving forward, the actual quantities of the seven
indicators have experienced seasonal adjustment by X12. There is some information in
Table 1.

Table 1. Symbol of the indicators, data source, and processing method.

Indicators Proxies Symbol Processing Method Data
Source

Inflation
Rate

Consumer Price
Index CPI

the fixed index of CPI is based
on the 2000 by the calculation of
the year-on-year figure;
seasonal adjustment of X12

CEINET

Money
Supply

Money and
Quasi-money M2 CPI deflation; seasonal

adjustment of X12 CEINET

Social
Financing
Scale

Social Financing
Scale Index SFC

adding missing data by method
of interpolation; seasonal
adjustment of X12

CEINET

Stock
Price

Shanghai
Composite Index
(closing price)

SP CPI deflation; seasonal
adjustment of X12 CEINET

Interest
Rate

Weighted Average
Interest Rate of
Inter-bank
Lending (7 days)

IR

the actual value is from the
nominal interest rate minus the
year-on-year rate of change in
CPI; seasonal adjustment of X12

CEINET

Exchange
Rate

Real Effective
Exchange Rate
Index

REER seasonal adjustment of X12 BIS

Growth
Rate of
Output

Growth Rate of
Financial Sector
Added Value

FIN seasonal adjustment of X12 CEINET
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3.3. The Synthesis and the Results of China’s FCI
3.3.1. Dynamic Weighting of Compositional Variables in China’s FCI

1. To obtain the gap value of each variable and to make them dimensionless, time
series consists of multiple components and the measurement of financial cycle focuses on
the cyclical component. Therefore, according to the suggestion from Drehmann and Yetman
(2018), the seven series from Table 1 experienced the process of the HP filter (matching
with monthly data filtering, the value of the parameter is 14,400). Then, we can obtain
the absolute gap—the periodic component and the equilibrium value-trend component.
Moving forward, before the synthesis of the FCI, it is necessary to root out the difference of
dimension among variables. Therefore, as for the four variables, M2, social financing scale
index, stock price index and real effective exchange rate index, the absolute gap is divided
by the corresponding equilibrium value, respectively, to obtain the relative gap (similar to
growth-rate or yield rate). It can be shown in the formula as follows.

GAPi = (qit − qit)/qit, i = 1, 2, 3, 4 (1)

Among them, qit represents the actual value and qit means the equilibrium value
in terms of the variable i at the time stage of t. Where (qit − qit) is the absolute gap,
(qit − qit)/qit is the relative gap. For the short-term interest rate, the absolute gap is
considered as the gap value, because it is already relative in percentage. The expression is
as follows.

GAPi = qit − qit, i = 5 (2)

The gap values of all variables are obtained after the mentioned processing, which is
unified as a dimensionless percentage. ADF test shows that they are all stable series and
meet the premise of stable sequence required for time series analysis. The results can be
reflected in Table 2 in detail. In order to be more convenient, GAP_M2, GAP_SFC, GAP_SP,
GAP_REER and DEL_IR represent the gap value of five variables, such as M2, SFC, SP,
REER and IR.

Table 2. Unit Root Test of ADF among the Five Gap Value from Financial Sequence.

Variables C T P T Statistics Critical Value Conclusion

GAP_M2 (0 0 3) −4.209 *** −2.573 Stable
GAP_SFC (0 0 2) −6.707 *** −2.573 Stable
GAP_SP (0 0 5) −5.952 *** −2.573 Stable

GAP_RER (0 0 1) −4.980 *** −2.573 Stable
DEL_IR (0 0 0) −4.845 *** −2.573 Stable

Note: *** indicates that it denies the original hypothesis at 1% significant level. Among the forms of inspection, C,
T, and 0 represent drift term, time trend, and not containing terms. P is lagged differences.

2. Dynamic Weighting based on Approach of GARCH model. The GARCH model,
which was originally proposed by Bollerslev (1986), is widely used for analyzing financial
time series with heteroskedasticity. Since financial variables such as stock prices, exchange
rates, and interest rates often exhibit time-varying volatility, GARCH models provide a
better estimation of dynamic risk structures compared to constant variance models. In
particular, this paper employs the GARCH(1,1) specification, as it is the most commonly
used and parsimonious form of GARCH models, capturing both short-term persistence
and long-run volatility clustering effectively. Compared with higher-order models like
GARCH(2,1) or GARCH(1,2), the GARCH(1,1) model provides a balance between flexibility
and efficiency, avoiding potential overfitting while still accurately modeling the conditional
variance of financial indicators. Also, it can measure the fluctuation of each sequence. This
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paper uses the GARCH (1,1) model to estimate the hetero-scedasticity. The expression is
as follows.

yt = ρ0 + ρ1yt−1 + . . . + ρkyt−k + µt (3)

µt ∼ N
(

0, σ2
t

)
(4)

σ2
t = γ + αµ2

t−1 + βσ2
t−1 (5)

Among them, σ2
t is the current conditional variance, which can be taken as the weight

of the residual squares of (µ2
t−1), lagging for one period, and the variance of (σ2

t−1), lagging
for one period. This paper uses this model to estimate the gap values of the GAP_M2,
GAP_SFC, GAP_SP, GAP_REER and DEL_IR. Then, it can reflect the conditional variance
at different periods. On the basis of this, Ma and Zhang utilize the dynamic factor index
model to construct the dynamic weighting. The dynamic weight is expressed as follows.

ωt =
(

1/σ2
it

)
/∑

i

(
1/σ2

it

)
(6)

Among them, σ2
it is the conditional variance for variable i at the stage of t. ωit is the

dynamic weight for variable i at the stage of t during the synthesis of FCI, which can be
shown as ∑

i
ωit = 1, i = 1, 2, 3, 4, 5.

3.3.2. The Expression and the Synthesis of China’s FCI

1. The expression of China’s FCI. As for the quantities, China’s FCI is the weighted
average of the gap values among five variables after seasonable adjustment. Economic
theory and a lot of empirical research show that interest rate and real effective exchange
rate (from BIS) are the reverse of overall financial conditions, while the others are consistent
with them. Therefore, before the synthesis of China’s FCI, the two indicators, interest rate
and exchange rate, are treated in reverse process (taking the opposites of their gap values),
which can obtain the expression of China’s FCI.

FCIt= ω1t GAP_M2 + ω2t GAP_SFC + ω3t GAP_SP − ω4t DEL_IR − ω5t GAP_REER (7)

There are four meanings behind Formula (7). Firstly, the combined fluctuation of the
five indicators determines the fluctuation of China’s overall financial situation. Secondly,
M2 fluctuation, social financing scale fluctuation, and stock price fluctuation all lead to the
same direction of China’s overall financial situation. Thirdly, fluctuations in real interest
rate and real effective exchange rate of RMB can lead to the reverse direction of China’s
overall financial situation. Fourthly, the relative importance of the five indicators in China’s
overall financial condition changes as time changes.

2. The results and the explanation of the synthesis of China’s FCI. This paper takes
the gap values at different periods, such as GAP_M2, GAP_SFC, GAP_SP, DEL_IR and
GAP_REER, and their dynamic weights into Formula (7). Then, there is the sequence of
China’s FCI, shown in Figure 1.

The synthesis of the FCI can reflect the gap values in terms of the variables expressed
as a percentage. Therefore, the gap value of the FCI is expressed as a percentage. When
the value of the FCI is equal to, greater than or less than zero, it can reflect the stages of
equilibrium, loose and tense. Additionally, from the direction of the transmission, the
expansion value of the FCI means the extension of the overall financial situation while the
shrink value of the FCI means the shrink of the overall financial situation.
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From the updated figures covering the period from 2000 to 2023, the FCI in China
exhibits multiple fluctuations, characterized by rising, falling, and sustained cycles. The
index ranges from approximately −8.57 (2009Q3) to 6.84 (2011Q2), indicating substantial
volatility. (1) 2000Q1–2005Q4: period of high volatility. In early 2000, the FCI stood at 0.75
(2000Q1) but experienced a sharp decline to −1.89 (2000Q2), indicating a rapid tightening
of financial conditions. By the fourth quarter of 2000, the FCI rebounded to 2.65, reflecting
an expansionary phase, but this was followed by frequent fluctuations over the next few
years. The lowest point in this phase occurred in the first quarter of 2004, with the FCI
dropping to −6.8, showing a highly restrictive financial environment. This was likely due
to tightening monetary policies and financial regulations during this period. (2) 2006Q1–
2010Q4: expansion and the global financial crisis. From 2005 to 2009, the FCI showed a
general upward trend. From 2006Q3, the FCI turned positive at 2.21, signaling improving
financial conditions. By 2008Q1, the FCI peaked at 2.70, reflecting the financial expansion
associated with booming stock markets and economic growth in China. However, after
the 2008 global financial crisis, the FCI plummeted to its lowest point at −8.57 in 2009Q1.
This sharp decline aligns with the crisis-induced liquidity crunch and global economic
downturn. (3) 2011Q1–2015Q4: post-crisis adjustment and market cycles. After the post-
crisis rebound, the FCI showed cyclical movement. It peaked at 6.84 in 2011Q2, reflecting
the effects of financial stimulus and increased credit supply. However, the index then
experienced a downturn, reaching −2.33 in Q4 2014, which coincided with regulatory
tightening, deleveraging, and increasing concerns over financial stability. (4) 2016Q1–
2023Q4: stabilization and recent trends. A significant drop occurred in 2019Q3 (−6.77),
driven by factors such as slowing GDP growth (6.0%), U.S.–China trade tensions, tightened
financial regulations, moderate monetary policies, stock and bond market volatility, real
estate financing restrictions, and global economic uncertainty. However, since 2021Q1, the
index has shown a steady recovery, reaching 2.28 in 2023Q4, reflecting policy adjustments
aimed at stabilizing financial markets and supporting economic growth. These trends
highlight the dynamic nature of China’s financial landscape, shaped by domestic policies
and external economic forces. Overall, the updated FCI trends align with key economic
and financial events in China, demonstrating the interaction between government policies,
financial regulations, and global economic influences.

3. Comparison with the results of fixed weighting. Moving forward, based on the
GARCH model, this paper estimates the dynamic weights of five gap values such as
GAP_M2, GAP_SFC, GAP_SP, L_IR, and GAP_REER. According to the existing references,
this paper uses the weighting method based on the simple arithmetic mean and the fixed
weighting method based on homo-variance assumption, respectively. Then, there are
the series of the FCI. Compared with the series of China’s FCI obtained by the dynamic
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weighting of GARCH model, the results can be reflected from Figure 2a,b. Among them,
three weighs, that is, the dynamic weight obtained by the GARCH model, fixed weight
obtained by simple arithmetic mean, and fixed weight obtained on the assumption of
co-variance, are marked, respectively, as FCI1, FCI2, and FCI3.
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According to Figure 2a, in most periods, FCI2 and FCI1 (FCI) are not only similar in
trend but also align in the timing of many peaks and troughs. However, in certain periods,
such as 2008–2010, 2015–2016, and 2020–2021, it can be observed that FCI2 has the opposite
sign and misinterprets the overall financial conditions. Furthermore, the maximum and
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minimum values of FCI2 are 18.4 and −16.5, respectively, while the maximum and mini-
mum values of FCI1 (FCI) are 6.84 and −8.57, indicating that FCI2 overestimates the actual
fluctuations. According to Figure 2b, the trend of FCI3 is similar to that of FCI1 (FCI), sug-
gesting that the results of FCI1 (FCI) are relatively stable. However, during 2009–2010 and
2016–2017, FCI3 exhibits an opposite sign, misinterpreting the overall financial conditions.
Additionally, the maximum and minimum values of FCI3 are 17.9 and −17.1, respectively,
showing that, while it provides a reasonable estimation of financial fluctuations, certain
deviations still exist in specific periods. Therefore, compared with other methods, the
dynamic weighting approach based on the GARCH model used in this paper to synthesize
China’s FCI better aligns with the reality of financial conditions in China.

4. The Analysis of the Characteristics in China’s Financial Cycle, Based
on MS Model
4.1. The Applicability and Settings of MS Model

Since 2000, China’s financial cycle Composite Index (FCI) has experienced many
significant ups and downs, and these changes are not only frequent but also drastic, which
fully demonstrates the characteristics of phase transition in financial cycle. Faced with such
data characteristics, we recognized the need for an analytical tool that could capture such
discreteness and nonlinearity. Therefore, this paper refers to the method of Wang et al.
(2020) and adopts the MS model proposed by Hamilton (1989) to explore the characteristics
of China’s financial cycle. A significant advantage of the model is its ability to effectively
simulate discrete changes in time series data, which is particularly important for describing
the dynamic characteristics of economic variables during phase transitions. In the financial
market, the pace of the country’s financial opening, macro-control policies and market
sentiment may fluctuate sharply in different periods, which reflects the complexity and
variability of the financial cycle. The details of this model are as follows.

FCIt = µt + εt, εt ∼ N
(

0, σ2
t

)
(8)

µt = µ1S1t + . . . + µNSNt (9)

σ2
t = σ2

1 Sit + . . . + σ2
NSNt (10)

Among them, N is the number of the system (N = 2, 3 or 4). Where Sit is state variable
(i = 1, . . ., N), the variable is from state i to state j and the probability is Pij = Pr/(Sjt

∣∣∣Si(t−1) ).
And the expected time in the state i is 1/(1 − pii).

4.2. The Characteristics of China’s Financial Cycle

The regional division method of financial cycle is a complex and delicate process.
One method is based on Markov regional transfer model, which divides the first-order
difference series of financial situation index into two regions and obtains the start and end
time of financial cycle in expansion state and contraction state, respectively. According
to the connection between the start and end time of these two states (the intersection
point of expansion and contraction is the peak, and the intersection point of contraction
and expansion is the valley), the occurrence time of the inflection point of financial cycle
can be determined so as to realize the investigation of the volatility characteristics of
financial cycle. The other method is based on the combination of monetary cycle and
credit cycle to form four different stages of “wide money + tight credit”, “wide money +
wide credit”, “tight money + wide credit”, and “tight money + tight credit” to reflect the
different regional systems of the financial cycle. In order to avoid the one-sidedness of a
single method, this paper uses a two region system, three region system, and four region
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system for maximum likelihood estimation and obtains smooth probability graphs under
the following three cases.

From Figure 3, The phase transition of China’s financial cycle is clearly described
in the MS model under the two-zone system, three-zone system, and four-zone system,
and these phase transition processes show high stability. Specifically, the self-sustaining
probability of each system is high, which reflects the strong inertia of the phase transition
of China’s financial cycle.
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As shown in Table 3, in the two-zone system, the self-sustaining probabilities of
economic contraction and expansion are 0.9179 and 0.9750, respectively. Based on these
probabilities, we can calculate that the expected duration of the economic contraction is
12.18 months, and the expected duration of the economic expansion is 28.61 months.

Turning to the three-zone system, the self-sustaining probabilities of tension, modera-
tion, and loose state are 0.9090, 0.8888, and 0.8965, respectively. Accordingly, the duration
of the tension period is expected to be 10.99 months, the duration of the easing period
is expected to be 8.99 months, and the duration of the easing period is expected to be
9.67 months.

In the four-zone system, the self-sustaining probabilities of recession, depression,
recovery and prosperity are 0.8918, 0.7635, 0.7884, and 0.8931, respectively. Based on these
probabilities, the recession is expected to last 9.24 months, the depression is expected to
last 4.23 months, the recovery is expected to last 4.73 months, and the boom is expected to
last 9.35 months.

To sum up, no matter what kind of system, each stage of China’s financial cycle
shows a strong transition state inertia, which can be confirmed by the expected duration of
each stage.
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Moving forward, China’s financial cycle exhibits a distinct dual-asymmetry pattern
under the Two-zone framework. Contraction phases occur with a probability of 31.59%,
significantly lower than the 68.41% likelihood of expansion phases. This imbalance is
further amplified by duration disparities, where expansion periods persist far longer than
transient contractions. Such cyclical behavior underscores a structural bias toward growth,
coupled with self-reinforcing inertia in state transitions, reflecting a financial ecosystem
prone to prolonged expansions and abrupt, short-lived contractions. The three-zone diag-
nostic system reveals that imbalanced financial conditions prevail in 49.65% of observed
periods, exceeding the frequency of stable moderation phases. This dominance of abnormal
states—marked by either excessive tightness or looseness—highlights systemic vulnerabili-
ties. The recurring imbalance suggests inherent instability in China’s financial operations,
necessitating proactive monitoring to mitigate risks associated with prolonged deviations
from equilibrium. Expanding to a four-zone framework, nearly half of all periods (48.25%)
fall into extreme states (depression or boom), illustrating the system’s propensity for over-
contraction or over-expansion. This polarization underscores the challenges of maintaining
moderation, as extreme monetary conditions frequently dominate. Addressing this volatil-
ity requires countercyclical policies tailored to curb excessive fluctuations, particularly
during extended booms, while ensuring targeted interventions to stabilize abrupt shifts
between states.

Table 3. China’s financial cycle in different systems.

Different System Samples Rate of
Ergodicity

Duration
Expectation

(Month)

Two-zone
system

Zone 1: Contraction 91 0.3159 12.18
Zone 2: Expansion 197 0.6841 28.61

Three-zone
system

Zone 1: Tension 71 0.2465 10.99
Zone 2: Moderation 145 0.5035 8.99
Zone 3: Loose 72 0.2500 9.67

Four-zone
system

Zone 1: Decline 66 0.2291 9.24
Zone 2: Depression 76 0.2638 4.23
Zone 3: Recovery 83 0.2881 4.73
Zone 4: Boom 63 0.2187 9.35

In short, China’s financial cycle presents three outstanding characteristics: double
asymmetry, normal imbalance, and extreme state polarization. First, the periodic operation
follows the double asymmetric law of “low frequency short contraction” and “high fre-
quency long expansion” (contraction probability 31.59% vs. expansion probability 68.41%),
which reflects the characteristics of strong internal inertia and high policy dependence in
the expansion stage. Second, the imbalance of the system became the norm, and 49.65%
of the period deviated from the equilibrium state, reflecting the frequent overshoot of
the financial environment between tightening and easing, and the weakness of the in-
ternal stability mechanism. Third, nearly half of the cycle stage (48.25%) fell into the
“depression-overheating” extreme range, highlighting the structural contradictions of easy
excessive policy transmission and difficult market expectation management. These charac-
teristics together point to the operational nature of China’s financial cycle of “expansion
leading, inertia strengthening, volatility polarization”, which requires the construction
of differentiated macro-prudential tools, focusing on strengthening the risk mitigation
mechanism between the expansion period and the transition calming mechanism between
the extreme state.
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5. The Macro-Economic Effects of China’s Financial Cycle
The fundamental goal of the synthesis of FCI is to serve as an important indicator for

the government to offer the macro-economic policy, which can control financial risks and
ensure smooth operation of the macro-economy. And, it demands that financial fluctuation
precedes economic fluctuation and has a stable quantitative relationship with economic
fluctuation. Therefore, this paper must take the macro-economic effects of China’s financial
cycle into consideration. At the same time, the FCI is composed of multiple variables and
not predictable, which means no systematically theoretic analyses of the core indicators
among the output and price in terms of the fluctuation in financial cycle. For this reason,
unconstrained VAR model is used for observation.

5.1. The Setting of Model and Stability Test

The month-on-month growth rate of the financial sector and the month-on-month
growth rate of the CPI are considered as the proxies for the fluctuation of output and
the fluctuation of price, which are expressed as R_FIN and R_CPI. This paper takes the
mentioned FCI as the proxy of the fluctuation in China’s financial cycle and puts the two
variables in VAR model, such as FCI1 and R_FIN, which can observe that the fluctuation of
China’s financial cycle affects the fluctuation of the output and the fluctuation of the price.
FCI1, R_FIN and R_CPI are stable series, and the unit root test is shown in Table 4.

Table 4. The unit root test of ADF on output fluctuation and price fluctuation.

Variables C T P t Critical Value Conclusion

FCI1 (0 0 4) −6.043 *** −2.574 Stable
R_FIN (C 0 15) −8.168 *** −4.949 Stable
R_CPI (0 0 12) −2.424 ** −2.574 Stable

Note: *** and ** indicate denying the original hypothesis at 1% and 5% significant level.

The meaning of C, T, and P is the same as in Table 2. The result of the R_CPI’s unit
root test is a catastrophe point of the unit root test.

5.2. Granger Causality Among China’s Financial Cycle, Price Fluctuation and Output Fluctuation

Based on Model 1 and Model 2, this paper uses the Granger causality test to observe
preceding relation and lag time in China’s financial cycle, price fluctuation and output
fluctuation. The results are listed in Table 5.

Table 5. Results of Granger causality test in China’s financial cycle, price fluctuation and output fluctuation.

Original Hypothesis Chi-Squared
Statistic

Degree of
Freedom Conclusion

Model 1

The change in FCI1 does not
granger causes the change in R_FIN 15.29 *** (0.0092) 5 Rejected

The change in R_FIN does not
granger causes the change in FCI1 10.09 * (0.0727) 5 Rejected

Model 2

The change in FCI1 does not
granger causes the change in R_CPI 25.93 ** (0.0264) 14 Rejected

The change in R_CPI does not
granger causes the change in FCI1 41.58 *** (0.0001) 14 Rejected

Note: ***, **, and * indicate statistical significance at 1%, 5%, and 10%, respectively.

Using the rule of the information among AIC, HQ and FPE, the above-mentioned two
models can be determined as the fifth period and the fourth period in terms of the lagging
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term. From the Figure 4, the two models are very stable and can experience the analysis of
the effective impulse response, which can be shown in Figure 4a,b.
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From Table 5, (1) in Model 1, the null hypothesis that the change in FCI1 does not
granger causes the change in R_FIN is rejected at 1% significant level and the original
hypothesis that the change in R_FIN does not granger causes the change in FCI1 is rejected
at 10% significant level. This reflects how there is a bilateral granger causality between
the financial fluctuation and output fluctuation. China’s financial fluctuation is a leading
indicator of output fluctuation, which can serve as an early warning of output fluctuation.
(2) In Model 2, the null hypothesis that the change in FCI1 does not granger causes the
change in R_CPI is rejected at 5% significant level and the null hypothesis that the change
in R_CPI does not granger causes the change in FCI1 is rejected at 1% significant level.
This reflects how there is bilateral granger causality between financial fluctuation and
price fluctuation. The above-mentioned conclusion matched with the prediction of theory.
Additionally, it is in line with the fact that China’s economy is always in a cyclical fluctuation
with multiple phases.

5.3. The Effect of Financial Cycle on Output Fluctuation and Price Fluctuation

From Figure 5a, the response of R_FIN to FCI1’s shock reaches the largest degree at
the fifth period, which means the optimal forecasting period for financial fluctuation on
output fluctuation is 5 months earlier. From Figure 5b, the response of R_CPI to FCI1’s
shock arrives at the maximum at the sixth stage, which means the optimal forecasting
period for financial fluctuation on price fluctuation is 6 months earlier.
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Moving forward, from Figure 5a, in the first nine periods, the response of financial
sector growth rate to FCI’s impulse is positive. But, from the tenth stage, it is negative. This
could reflect how the effect of financial expansion on output is a short-term stimulus which
lasts for nine months. Then, it turns into a lasting restraint. From Figure 5b, the degree of
the response of R_CPI to the impulse of a standard deviation from FCI1 varies in different
periods, but it is a positive response from the beginning to the end. Among them, from the
1st period to the 14th period, the degree of response is relatively higher, and then gradually
decays to zero. From the 25th period, the degree of response has increased gradually. This
could demonstrate that the financial expansion can stimulate the price inflation for a long
time, but the effect mainly focuses on the former 14 months.

6. Conclusions
6.1. Research Contributions

This study provides a systematic analysis of China’s financial cycle, integrating a
dynamic weighting approach based on the Generalized Autoregressive Conditional Het-
eroskedasticity (GARCH) model, a Markov Switching (MS) model, and a Vector Autoregres-
sion (VAR) model. By constructing a Financial Conditions Index (FCI) with dynamically
adjusted weights, this research offers a refined perspective on the measurement and charac-
teristics of financial fluctuations in China, as well as their macroeconomic implications.

The findings highlight several key insights: (1) A more-accurate measurement of
China’s financial cycle. Unlike previous studies that predominantly rely on fixed-weight
methods, this study demonstrates that a dynamic weighting approach better reflects real-
world financial fluctuations. By applying a GARCH-based dynamic weighting method,
this research effectively captures the changing importance of financial indicators over time,
addressing a key limitation in prior financial cycle measurements. This methodological
refinement is particularly relevant in the context of China, where economic structure,
financial regulations, and policy priorities evolve dynamically. (2) Identification of a
four-phase financial cycle. By employing the MS model, this study identifies a four-zone
financial cycle structure (boom, decline, depression, and recovery), a classification rarely
applied to financial cycles in the existing literature. Prior studies (e.g., Deng & Xu, 2014;
Borio, 2014) have typically focused on two-zone (expansion-contraction) or three-zone
(tension-moderation-looseness) classifications. Our findings reveal that China’s financial
cycle exhibits strong inertia, frequent imbalances, and a pronounced double asymmetry—
characterized by fewer contractions but longer expansions. This distinction suggests that
China’s financial cycle does not strictly conform to patterns observed in mature market
economies, where financial contractions tend to be more frequent but shorter in duration.
(3) Empirical evidence on the macroeconomic effects of financial cycles. Through the VAR
model, we examine the macroeconomic effects of financial cycles and find that financial
expansion stimulates output growth for approximately nine months before its effects
begin to fade, whereas its impact on inflation is more prolonged, with the strongest effects
occurring within the first 14 months. These findings not only offer a quantitative perspective
on the lagged effects of financial cycles on macroeconomic variables but also reinforce
the importance of proactive financial regulation in mitigating inflationary pressures and
macroeconomic instability.

6.2. Research Limitations and Future Directions

Despite the contributions of this study, certain limitations should be acknowledged.
First, while the dynamic weighting approach improves financial cycle measurement, it
remains dependent on the selection of financial indicators, which may not fully capture all
aspects of China’s financial conditions. Future research could explore alternative variable
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selection methods, such as incorporating high-frequency financial market data or leveraging
machine learning techniques for enhanced weighting precision.

Second, although the MS model effectively captures the nonlinear characteristics of
China’s financial cycle, its estimation relies on historical data, which may not fully account
for structural shifts in China’s financial system. Expanding this framework to incorporate
time-varying transition probabilities or state-dependent macroeconomic shocks could
provide deeper insights into the dynamic interactions between financial and business cycles.

Third, this study primarily examines the financial cycle at the national level, yet
regional disparities in financial development and policy responses may lead to heterogene-
ity in financial fluctuations. Future research could investigate regional financial cycles
within China, assessing how financial conditions vary across different provinces or eco-
nomic zones.

6.3. Policy Implications

The findings of this study carry significant policy implications. On the one hand, it
demonstrates the need for macro-prudential financial regulation. Given the strong inertia
and prolonged expansion phases of China’s financial cycle, policymakers must exercise
caution in managing prolonged financial expansions, which can lead to excessive risk
accumulation. Proactive macroprudential policies should be implemented to prevent
financial overheating and ensure long-term stability.

On the other hand, the financial cycle can serve as an early warning indicator, ahead of
output and price fluctuations, and evidence suggests that the inclusion of a financial volatil-
ity index in China’s macroeconomic policy framework can enhance the policy response to
financial imbalances and can serve as a leading indicator of monetary policy adjustment.

Finally, the prolonged inflationary effects of financial expansion underscore the ne-
cessity for a balanced monetary policy that considers both short-term economic stimulus
and long-term price stability. This highlights the importance of coordinating monetary and
fiscal policies to achieve sustainable financial and economic development.

In conclusion, this study contributes to the literature by refining financial cycle mea-
surement, offering new empirical insights into its macroeconomic effects, and providing a
nuanced understanding of its nonlinear characteristics. While limitations exist, they also
point to fruitful avenues for future research, particularly in refining financial cycle modeling
and understanding regional financial dynamics. As China’s financial system continues to
evolve, ongoing research in this area will remain essential for ensuring financial stability
and sustainable economic growth.
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