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Abstract. This work explores the relationship between financial cycles in the economy and in 
economic research. To this aim, we take China as an empirical example, and an intuitive biblio-
metric analysis of selected terms concerning financial cycles in economic research is performed 
first. Both in the economy and in economic research, we then conduct singular spectrum analysis 
to further isolate and describe the specific length and amplitude of financial cycles for China 
based on quarterly time-series data. Finally, according to the estimated cycles that detrended by 
Hodrick-Prescott filter for financial and bibliometric variables, the Granger causality test scruti-
nizes the results of the first two steps. Moreover, a time-varying parameter vector autoregression 
model is estimated to quantitatively investigate the time-varying interaction between financial and 
bibliometric variables. Our study shows that financial cycles have a strong effect on the develop-
ments in the financial-related literature. In particular, the 2008 global financial crisis’s impulse 
intensity is significantly higher than in other periods. Surprisingly, discussions on financial cycles 
in the literature also have an impact on financial activities in real life. These findings contribute 
to nascent work on the patterns in financial cycles, thus providing a new and effective insight on 
the interpretation of financial activities.

Keywords: financial cycles, bibliometric analysis, singular spectrum analysis, Granger causality 
test, TVP-VAR model.

JEL Classification: C32, C58, G01, G1, G17.

Introduction

Financial cycles play a significant role in the macroeconomic dynamics of modern economies 
and have a great impact on real economic activities around the world (Schularick & Taylor, 
2009). In the last few decades, several financial events with a wide-ranging effect broke out, 
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from the asset market crash in the early 1990s, the Asian financial turmoil in 1997, to the 
global financial crisis in 2008. Some argue that financial cycles are intrinsic to business cycles 
(Borio, 2017). However, in contrast with business cycles, recessions concerned with finan-
cial disruptions are deeper and long-lasting (Shen et al., 2019). For this reason, an intensive 
debate on the concept and nature of financial cycles sprang up from researchers and poli-
cymakers (Lee et al., 2017). Characterizing financial cycles from empiricism and theory has 
increasingly become a significant research field (Claessens et al., 2011; Strohsal et al., 2019b).

To help policymakers and financial practitioners have a better understanding of financial 
cycles, in turn, plan practical response policies. There is a growing body of literature that cap-
tures and measures financial cycles, especially the average length and amplitude. Successfully 
tracking financial cycles engages the need to select a suitable empirical method or technique. 
Claessens et al. (2011) conducted an empirical analysis of the quarterly data for 21 advanced 
OECD countries from 1960 to 2007 using the turning point analysis. They concluded that 
financial cycles are highly synchronized between countries. Using the same approach, Farrell 
and Kemp (2020) identified financial cycles via detecting peaks and troughs in the individual 
component variables that make up the cycle. Benchmark methods based on frequency-based 
filters are generally employed to measure financial cycles. Drehmann et al. (2012) discussed 
the behavior of financial cycles for seven countries by combining the analysis of turning 
points and the band-pass filter technique. The results showed that financial cycles are much 
longer than traditional business cycles. Using the band-pass filter technique, Aikman et al. 
(2015) isolated the credit cycle and got similar results. Pontines (2017) measured financial 
cycles for four East Asia economies using available data. The results suggested that financial 
cycles in these economies are operating at low frequencies, which is nearly consistent with 
those for observed advanced economies. Also, non-parametric methods in the frequency 
domain offer an effective way. Strohsal et al. (2019a) implemented a multivariate parametric 
frequency domain analysis and provided evidence on the cross-country interaction of finan-
cial cycles. Yan and Huang (2020) estimated the length of the period of financial cycles for 
the USA and further verified the theory in financial cycles.

Recently, the application of the singular spectrum analysis (SSA) technique is emerging to 
measure financial cycles. Škare and Porada-Rochoń (2019) applied SSA to isolate and track 
financial cycles within ten transitional economies from 2005 to 2018. The results proved the 
superiorities of SSA in the research of financial cycles. Škare and Porada-Rochoń (2020) 
traced financial cycles for ten selected economies by using multi-channel singular-spectrum 
analysis (MSSA) from 1970 to 2018. Their study showed that a global financial cycle lasts 
nine years on average with long-memory properties.

Another significant aspect of financial cycles that has received much attention in recent 
years is that the influence of financial cycles across countries. According to Rey (2013), fi-
nancial cycles co-moved with the VIX (a measure for market uncertainty and risk aversion). 
They applied a vector autoregressive (VAR) analysis to study the impacts of financial cycles 
on capital flows, credit growth and global banks. Based on the same method, the comove-
ment among financial cycles, business cycles and monetary policy in the USA was studied by 
Juselius et al. (2016). Still, Wen et al. (2019) examined the time-varying impact of financial 
cycles on oil prices via the time-varying parameter (TVP-VAR). They found that the connec-
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tion between financial markets and crude oil prices is strengthened during the 2008 global 
financial crisis. We could find related research in Brem et al. (2020), Pagan and Robinson 
(2014), and Yépez (2018). However, only a few focus research on the connection and causality 
between financial cycles in the economy and in economic research.

Against this background, the goal of this paper is to investigate the relationship between 
financial cycles in the economy and in economic research. Put differently, whether there are 
patterns in economic research regarding financial cycles, and whether these are associated 
with the movement in actual financial activity. Some previous relevant work has initially shed 
light on this question. Geiger (2014) provided a quantitative assessment manner (i.e., a bib-
liometric analysis) to explore the rise of behavioral economics in the academic literature. This 
work revealed a potential cyclicality in the literature based on SSCI and JSTOR data. Later, 
the links between business cycles in the economy and economics were confirmed by Geiger 
and Kufenko (2016) through the VAR model and Granger causality test. By the same token, 
evidence from econometric analysis witnessed the impact of poverty cycles on economic 
research and the relationship between the literature on family firms and actual movements 
in economic policy and activities (Qin et al., 2020, 2021).

Motivated by the above research, it aims at answering the following three specific ques-
tions in this paper. Firstly, are there certain characteristics, trends or patterns in the related 
literature on financial cycles? Secondly, what is the particular length of financial cycles in the 
literature? Is it synchronized with the actual financial cycles? Thirdly, are financial activities 
in the economy correlated with the development of related literature on financial cycles? 
More to the point, is there any impact of financial cycles in reality on financial cycles in the 
literature? To tackle these issues, we conduct a case study of China by aggregating several 
empirical approaches over a long period.

For the first question, following the study of Geiger (2014), a detailed bibliometric analy-
sis of selected key terms is provided concerning financial cycles in journal articles concerning 
CNKI data. This method allows us to observe the features of the development of financial-
related literature visually. It highlights two intuitive facts. One is that the timing of large 
fluctuations in the number of publications exactly corresponds to the outbreak of relevant 
financial crises or events. The other is that almost all series reach a peak during the 2008 
global financial crisis. SSA model is used to deal with the second question in this paper. As a 
result, a univariate analysis of proxy variables is conducted for financial cycles, from both in 
the economy and in economic research. The results indicate that the average length of finan-
cial cycles in the economy is nearly the same as in the literature. Regarding the third ques-
tion, we follow the study of Geiger and Kufenko (2016). To estimate respective cycles, time 
series for six common financial indicators in China and 17 bibliometric series are detrended 
by Hodrick-Prescott (HP) filter. Then, the Granger causality test is employed to detect the 
comovement between financial activities and developments in economic research regarding 
financial cycles. We add an investigation of the time-varying effects of selected financial 
indicators on two bibliometric variables via a trivariate TVP-VAR model. Interestingly, the 
results are consistent with our expectations.

The contribution of this paper is threefold. First, our study is among the few (if any) to 
track and isolate financial cycles in the financial-related literature. Therefore, this work offers 
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a pivotal insight into cyclical patterns and characteristics of financial-related literature. Sec-
ond, we find Granger causalities from financial variables to bibliometric ones. Results directly 
point towards confirmation of the inference of an impact of financial cycles in the economy 
on relevant scientific works. Third, there are signs that there is an interaction between the 
state of finance in reality and developments in the academic literature. That is to say, the 
development patterns in the academic literature would also affect the actual financial activi-
ties in real life. Overall, these original work and interesting discoveries would help people 
predict the actual financial activities according to the oscillatory patterns in the scientific 
activity. More importantly, policymakers could make timely and accurate response strategies 
by perceiving the changes in the financial-related literature and thereby guide the unfolding 
of relevant financial work.

We structure the rest of this paper: Section 1 presents the materials and method. In Sec-
tion 2, we give empirical results and related discussions. Finally, we draw some conclusions 
from our study in the last Section.

1. Materials and methods

To analyze and estimate financial cycles in real economic activities and financial research, 
meanwhile, the relationship between financial activities and the financial-related literature in 
China, the respective proxy variables for financial cycles are described at first. We elaborate 
on the empirical methods, including bibliometric analysis, singular spectrum analysis and 
econometric methods. Figure 1 illustrates the entire research framework and process of this 
study.

Figure 1. The research framework and process of this study (source: authors’ own model)
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1.1. Variable description

This study follows a case-study design, with an in-depth analysis of the links and comove-
ment between financial cycles and financial research in China. Therefore, we need to select 
variables, namely financial indicators in the real economy and search terms in the economic 
literature on financial cycles, to evaluate the corresponding cycles.

Initially, we determine the proxy indicators on financial cycles in the real economy. It is 
widely recognized that financial cycles cannot be identified and characterized without credit, 
house prices and asset prices (Shen et al., 2019). Meanwhile, the proxy indicators for financial 
cycles assessment are also relevant to financial recessions, i.e., the depressions that coincide 
with banking crises (Jordà et al., 2013; Schüler et al., 2020). Claessens et al. (2011) pointed 
out that credit, house prices and equity prices are the three central indicators to capture 
financial cycles. Later, Drehmann et al. (2012, 2013) established a more comprehensive fi-
nancial cycle indicator system: credit to the private non-financial sector, credit-to-GDP ratio, 
equity prices and house price index. As a result, financial cycles of seven countries over the 
period 1960 to 2011 were depicted with quarterly data. Financial variables or indicators, such 
as bond prices and purchasing managers’ index (PMI), are also considered in the literature. 
For instance, Rozite et al. (2019) took PMI into account and discussed financial cycles for the 
USA. For a broad measure of financial cycles regarding G-7 countries, Schüler et al. (2020) 
highlighted that the bond prices should also be included. Building on these fertile studies, 
in the univariate analysis of financial cycles for China, we aggregate the above widely ac-
cepted proxy indicators, i.e., credit-to-GDP ratio, credit to private non-financial sector, house 
price index, bond prices, equity prices and PMI, and use quarterly time-series data to estimate 
financial cycles in this paper.

After we select the variables, we gather essential data for all variables. If we choose a 
uniform period, we will lose some variable observations. Thus, the length of the time-series 
data is not restricted and limited in this study. We standardize the series using logarithm 
transformation. The credit-to-GDP ratio is expressed in percentage of credit to the private 
non-financial sector in GDP. The credit to the private non-financial sector is from all sectors. 
Here, we adopt the house sale price index to represent the house price index. As for bond 
prices, we use the China bond composite index for its integrity. Considering the sample size, 
we use the most extended series, namely Shanghai (securities) composite index, to portray 
equity prices. PMI, as a significant economic indicator, well capture finance and real sector 
linkages. Given the availability of data, we apply manufacturing PMI in this paper. For sim-
plicity, these six variables are denoted by different notations, as shown in Table 1. The time 
frame and data source for each variable are also listed.

Next, we need to select search terms in the literature to identify financial cycles in eco-
nomic research. After looking through abundant relevant literature, combining the actual sit-
uation in China simultaneously, we finally establish 16 key search terms, i.e., “bank”, “bond”, 
“capital”, “credit”, “crisis”, “currency”, “cycle”, “dollar”, “equity”, “finance”, “government”, “mar-
ket”, “policy”, “house”, “trade” and “trustworthiness”. In terms of literature sources, nowadays, 
there exist various and multiform electronic literature databases in China, which provide 
us with a wealth of choices and fruitful experimental samples. For example, CNKI (China 
National Knowledge Infrastructure), VIP and WanFang Chinese databases are widely known 
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and used by scholars. Among them, as the world’s largest full-text information digital library, 
CNKI contains the wealthiest knowledge resources and the most effective knowledge dis-
semination and digital learning platform. In this light, CNKI is undoubtedly the best choice 
in this paper.

In all literature categories of CNKI, we shrink the search scope to the “Finance” group. In 
this way, the retrieved documents are more targeted. Also, we limit the literature type search-
ing to academic journals, excluding dissertations, conferences and books. The reason is that 
journals, as the principal components of the literature, usually have timeliness and scientific 
characteristics. What is more, we usually publish the latest and most relevant research results 
in journals. Up to now, over 1,772,755 journal articles are archived in the “Finance” category. 
Because of the requirement of data continuity, we set the search time range to 1979–2019. 
For the choice of search manner in CNKI, we employ the form of “topic” search to get data 
in this paper, which usually makes the results more convincing. It needs to be clarified that, 
to a certain extent, the fluctuations in the total number of journal articles in the “Finance” 
category per se annually also reflect financial cycles in the literature. Hence, “Finance” itself is 
regarded as a variable and analyzed in this paper. Likewise, for the convenience of subsequent 
work, these search terms are symbolized. Table 2 offers the notations and corresponding 
references of literature variables.

Another point to notice is that the data frequency of literature variables is annual rather 
than quarterly. To be consistent with the time interval of financial variables, we apply the 
quadratic match average. As a result, the low-frequency annual data are transformed into 
high-frequency quarterly data.

Table 1. Definition and sources of financial variables  
(source: authors’ own model from the listed databases)

Financial 
variables Notations Description Sample length Data sources

LN (Credit-
to-GDP 
ratio)

CG
Credit to the private 
non-financial sector 
(percentage of GDP)

1985 Q4–2019 Q3

Bank for International 
Settlements (https://www.bis.org/)LN (Credit 

to the private 
non-financial 
sector)

CP US dollar – 
Adjusted for breaks 1985 Q4–2019 Q3

LN (House 
price index) HI House sale price 

index 1995 Q1–2019 Q3 https://www.bis.org/;  
http://www.drcnet.com.cn/

LN (Bond 
prices) BP China bond 

composite index 2002 Q1–2019 Q4 https://www.chinabond.com.cn/

LN (Equity 
prices) EP Shanghai (securities) 

composite index 1991 Q1–2019 Q4 https://cn.investing.com/indices/
shanghai-composite

LN 
(Purchasing 
managers’ 
index)

PMI Manufacturing PMI 2005 Q1–2019 Q4 National Bureau of Statistics of 
China (http://www.stats.gov.cn/)

https://www.bis.org/
https://www.bis.org/
http://www.drcnet.com.cn
https://www.chinabond.com.cn
https://cn.investing.com/indices/shanghai-composite
https://cn.investing.com/indices/shanghai-composite
http://www.stats.gov.cn/
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Table 2. Notations and references of literature variables (source: authors’ own model)

Notations Literature variables References

TL Total –
BK Bank Amiti et al. (2019)
BD Bond Mizen and Tsoukas (2012)
CL Capital Boisjoly et al. (2020), Inekwe and Valenzuela (2020)
CT Credit Pinheiro et al. (2017)
CS Crisis Fidrmuc and Korhonen (2010)
CY Currency Yamani (2019)
CE Cycle Borio (2014)
DR Dollar Morana (2017)
EY Equity Berger and Udell (1998)
FE Finance Ozili (2018)
GT Government Pragidis et al. (2018)
MT Market Beirne (2020)
PY Policy Ouyang and Guo (2019)
HE House Martínez-García and Grossman (2020)
TE Trade Zouri (2020)
TS Trustworthiness Jetter and Kristoffersen (2018)

1.2. Bibliometrics

Bibliometrics, as a powerful literature analysis approach, allows the identification of trends 
observed in the topics, terms or sub-fields of a given scientific domain (Mourao & Mar-
tinho, 2020; Yu et al., 2019). The bibliometric analysis emphasizes inspecting the publica-
tion’s dispersed pattern, institutions and time distribution in a structured quantitative way 
(Muhammad et al., 2020). Initially, bibliometrics is restricted to the library and information 
science. With its ongoing development and improvement, it has been widely used in various 
subject areas to measure the research progress (Chen et al., 2017; Tunger & Eulerich, 2018; 
Wang et al., 2021). For example, the innovation in Latin America was investigated from the 
perspective of bibliometrics (Cortés-Sánchez, 2019). Also, the connection between behavioral 
finance and decision making with cognitive biases was explored (Costa et al., 2017). Based 
on bibliometric indicators, the impact of the different granularity level in the classification of 
scientific fields on research evaluation was quantitatively estimated (Demetrescu et al., 2020). 
Through visual presentation, we can find the intellectual landscape of research knowledge in 
a brief time (Chen et al., 2014; Tandon et al., 2021). To capture and characterize the devel-
opment trends about financial cycles in the scientific literature, we first apply bibliometric 
analysis to reveal the performance in the finance domain in China from 1979 to 2019.

1.3. Singular spectrum analysis

In this study, we use the method of univariate singular spectrum analysis (SSA) to isolate fi-
nancial cycles in the real economy and in economic research using quarterly time-series data 
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for China. SSA was put forward by Colebrook (1978) and used in oceanographic research 
initially. Then, it was developed by Vautard and Ghil (1989), Vautard et al. (1992), Allen and 
Smith (1996), Ghil et al. (2001) and Groth and Ghil (2015). It has been proven that SSA 
has strong superiority in processing short, chaotic and noisy time series (Škare & Porada-
Rochon, 2019), naturally including the financial and literature time series data employed in 
this paper. Before using the SSA model, the data pre-process needs to be conducted, con-
sidering both financial and literature variables. We execute the same operation on literature 
variables, i.e., standardizing the series via logarithms. Afterward, we perform the HP filter to 
extract the cyclical components and divide the trends from the series (Hodrick & Prescott, 
1997). Because many trends in the series will distort the cross-correlation in the frequency 
domain (Škare & Porada-Rochoń, 2020). As a result, with the help of SSA, the dominant 
cycle, namely the oscillatory pattern, for each variable is identified and captured.

Following prior studies, we decompose the variance into the eigenvectors Ek and eigen-
values lk for our series, then
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where cij is the lag covariance matrix, N refers to the number of data points in an observed 
time series, i and j denote the time indices, t depicts the consecutive time and X(t) represents 
the observed time series.

As shown in Eq. (1), it enables us to divide and extract the cycle’s components, trends and 
random noise in the series. Based on the obtained eigenvectors and eigenvalues, we identify 
the principal components of the variance matrix via decomposing the series, i.e.,
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where X denotes the univariate time series and M depicts the embedded dimension.
As a result, the respective principal components (PCs) are acquired:
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where bk represents the kth eigenvector.
We apply captured PCs to rebuild the original time series, and the corresponding recon-

structed components (RCs) are received:
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where Rk(t) is the RCs for time series, k represents the set of indices, Mt denotes the nor-
malization factor, Lt and Ut depict the lower and upper bounds of summation, respectively.

The determination of the window length (L) plays a vital role in the final result of SSA. 
With the unique values of L, the financial cycles will take on different performances. There-
fore, an appropriate L needs to be set. There is no fixed method or procedure in the selec-
tion of L, and it is often determined depending on specific practical problems. According to 
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Vautard et al. (1992), when L was within (N/5, N) interval (N refers to the entire length of the 
time series), periodic extraction would be more successful. Following this treatment, a pos-
sible optimal L is N/5. Then, as noted by Elsner (2002), it was a general rule of thumb when L 
was N/2. Furthermore, a window-closing procedure was proposed by Iacobucci (2005). In this 
study, the window-closing procedure is performed to determine the optimal window length L.

1.4. Econometric analysis

This paper adopts several econometric methods, including the VAR model, TVP-VAR model 
and the Granger causality test, to investigate the comovement and relationship between the 
financial and literature variables. First, the vector autoregressive (VAR) model is introduced. 
The VAR model was first proposed by Sims (1980). It has been widely used to study the cor-
relation among various variables in the macroeconomic field. Regarding a VAR (h) model 
with g (g = 1, 2, …, G) samples, the general expression is:
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where yg denotes the financial variables, xg depicts the literature variables, F is the constant, 
A and B represent different coefficients, h is the lag length and e shows the disturbance vec-
tor in this paper.

As for the optimal lag length of the VAR model, we usually judge it according to the 
principle of Akaike Info Criterion (AIC), Schwarz Criterion (SC) and Hannan-Quinn (HQ) 
information criteria (Nielsen, 2001). Once the VAR model is constructed, we need to test its 
stability. If the model is stable, then we can use the impulse-response functions to detect the 
dynamic relationship among variables under the VAR model’s framework.

The classical VAR model assumes that the observed variables have the same variance and 
coefficients. A new VAR algorithm was raised and developed by Primiceri (2005), namely the 
time-varying parameter vector autoregression (TVP-VAR) model. It allows for time variation 
both in the coefficients and the variance-covariance matrix (Wen et al., 2019). The measure-
ment formula of the TVP-VAR model is given by
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where yt refers to a k×1 vector of given financial and literature variables, bi,t is the k×k ma-
trix for time-varying coefficients and lt denotes a lower triangular matrix that estimates the 
synchronization relationship among the multiple variables, shown as:
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Accordingly, 
t
∑ indicates the diagonal matrix that reflects the stochastic volatilities
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Besides, the TVP-VAR model is expressed as:
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Then, the block diagonal variance-covariance matrix is constructed as follows:
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An important purpose of this study is to investigate the one-to-one causal nexus between 
the financial variables and literature ones, and thus the technique of Granger causality test is 
employed (Granger, 1969). The setting of optimal lag length in the Granger causality test is 
consistent with that in the VAR model. It is important to highlight that the Granger causal-
ity test results only state a kind of prediction and do not equal actual causality in the usual 
sense. As a test approach, the null hypothesis of the Granger causality test is usually no 
causality. Take the test from financial variables to literature ones as an example, the financial 
variables yg do not Granger cause literature variables xg. If we reject the null hypothesis, then 
this means that there are Granger causalities from the financial variables to literature ones. 



1260 Y. Qin et al. Financial cycles in the economy and in economic research: a case study in China

Therefore, the present financial situation helps to predict the development of future literature. 
There are four cases of the results of Granger causality test: (1) unidirectional Granger causal-
ity from financial variables to literature ones; (2) unidirectional Granger causality from litera-
ture variables to financial ones; (3) bidirectional Granger causality between financial variables 
and literature ones; (4) no Granger causality. These situations will be displayed in this paper.

2. Results

This section presents the empirical results and some discussions about our study. In the 
beginning, we make a descriptive analysis of bibliometric results. Then, the captured and 
identified financial cycles in the economy and in economic research are given in Subsection 
2.2, and Subsection 2.3 clarifies the links between financial activities and the development in 
financial research. Finally, some discussions are illustrated in Subsection 2.4.

2.1. Bibliometric results

Figure 2 presents a stacked area chart using the statistical data of literature variables for jour-
nal articles in terms of CNKI from 1979 to 2019. The stacked area chart shows the trend of 
each line over time, which can reflect the development of the same series at different times. 
Also, it can highlight the area occupied by each series and help us seize the overall trend. 
It can be seen that the “total”, “bank”, “market” and “finance” take a larger occupancy ratio. 
The most interesting aspect is that almost all series exhibit the same pattern of volatility 
along with the movement. From 1979 to 1993, all lines display an upward trend in the linear 
generation, relatively flat. A steep rise took place in 1993, especially for “cycle”. In a similar 
vein, a small swing happened in 1997, although the intensity is weaker than in 1993. Since 
approximately 1999, all series once again step into a period of steady growth until about 2007. 
In 2007, a nearly violent and rapid wave was performed for all series and end with 2009. 
Last but not least, from about 2009 until now, an overall downward trend emerges despite a 
slight up in about 2012.

Figure 2. The trend ratio of literature variables from 1979 to 2019 (source: authors’ calculation)
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Next, additional insights are provided by detecting their respective trends, namely the 
annual fluctuations in the number of publications from 1979 to 2019. In Figure 3 (a), we por-
tray the distribution pattern of 16 lines. A closer look at the overall layout, we can divide the 
figure into two areas: the “finance”, “market” and “bank” terms; the other is the remaining 13 
series. The top half of the figure illustrates that the “finance”, “market” and “bank” are always 
at a higher level, for almost the entire period. These three lines are roughly consistent in the 
trend of evolution. But there are still some differences in the term of their specific numerical 
values. The “market” line is nearly always lower than “finance” and “bank”, in the third posi-
tion from beginning to end. When closely looking at the “finance” and “bank” series, during 
about from 1979 to 2007, they are in an intertwined state, whether it is a trend or value. 
Later, an apparent distance appears between them in the chart. The “finance” suddenly goes 
beyond the “market” at the point in 2007, while their waves and fluctuations are still almost 
parallel. Besides, in contrast to the other two lines, the “market” does not show a significant 
increase in 2012, but a slight decline. Afterward, the rest of the 13 series are manifested in 
the bottom half of the chart. Since their values are at a lower level compared to the top three 
sequences, and their fluctuations and trends are not well represented in Figure 3a. To this 
end, these 13 sequences are separated for further observation and analysis, as shown in Fig-
ure 3b. Besides the collective characteristics observed above, these series perform even more 
volatile, and several distinguishing features immediately catch the eye. A few lines experience 
relatively large falloff around 1998, in particular for “crisis” series. Only the “crisis” maintains 
almost stagnant growth between 2000 and about 2007. However, the number of publications 
jumped from 750 to 7500 from 2007 to 2008, followed by a steep descent. For another, some 
series do not show large ups and downs, but rather show a relatively gentle growth trend, 
the most typical of which is the “bond”. It does not appear an obvious shock around 1993, 
1997 or 2007 like other series. Overall, nearly all sequences peak approximately 2008, after 
which they slowly drop.

The above intuitive analysis has preliminarily shed light on that there is an association 
between financial cycles in the real economy and in the economic literature. Whereas, the 
qualitative descriptive analysis has some deviations, although the ultimate results seem to 
be reasonable. Therefore, it is necessary to conduct a rigorous quantitative experiment for 
objectively validating the speculation of this paper. A suite of econometric approaches is 
adopted and carried out in this study. Before this, in the following, we identify and capture 
financial cycles in the economy and literature.

2.2. Financial cycles in the economy and in economic research

Based on selected variables and samples, we use the SSA to isolate and extract financial 
cycles in the real economy and financial research of China. After standardization and pre-
processing with HP filter, the reconstructed dominant periodicity is easily characterized and 
captured. According to Drehmann et al. (2012), the duration between two consecutive peaks 
was defined as a financial cycle. The univariate cycles of variables, both in reality and in the 
literature, are revealed.

On the one hand, Figure 4 illustrates financial cycles in China for credit-to-GDP ratio, 
credit to the private non-financial sector, house price index, bond prices, equity prices and pur-
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chasing managers’ index. We can see that although the outcomes of the HP filter also show a 
certain periodicity, the length of the cycle cannot be strictly judged as a result of too much 
noise in series. In comparison, the cyclical series obtained by SSA treatment are smoother 
and more regular. In this way, periodic characteristics can be identified. On the whole, the 
average lengths of cycles of credit-to-GDP ratio, credit to the private non-financial sector, 
house price index, bond prices, equity prices and PMI are 5.7 years, 4.2 years, 3.1 years, 3.4 
years, 8.2 years and 3.5 years, respectively. As a result, the average financial cycle in China 
is approximately 4.7 years. The average financial cycle duration found in this study is in line 
with the finding of Škare and Porada-Rochon (2019) that cycles last, on average, five years 
in transitional economies. Compared to other indicators, the cycles of credit-to-GDP ratio 
and bond prices are more pronounced, with larger amplitude and slope. As far as credit to 
the private non-financial sector (see Figure 4b) and PMI (see Figure 4f) are concerned, both 
of their later cycles become less distinct and show long-memory properties. Interestingly, 

Figure 3. Chronological distribution of journal articles from 1979 to 2019  
(source: authors’ calculation)
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the house price index performs the opposite trend, and the periodic features become more 
prominent and intense. Also, the peaks and troughs of these six indicators are consistent 
after the 2008 shock, which shows that they have common contraction characteristics and 
expansion. Meanwhile, judging from the changes in amplitude of fluctuations, the house price 
index has increased significantly since 2008, which has been primarily related to the rapid 
growth rate of housing prices in China.

On the other hand, financial cycles in economic research are also depicted in this paper. 
Figure 5 shows the selected financial cycles in financial research. The average length of cycle 
of “total” is 7.2 years, “bond” is 5.7 years, “capital” is 3.3 years, “credit” is 4.6 years, “cycle” is 
7.7 years and with an average cycle of 3.4 years of “house”. The overall average cycle of these 
selected six terms is around 5.3 years, slightly higher than that in the economy. From 1979 
to 2019, there are two unique types of periodic intensity variations, as shown in the chart. 

Figure 4. Financial cycles in China for CG, CP, HI, BP, EP and PMI (source: authors’ calculation)

1986Q2 1990Q1 1993Q4 1997Q3 2001Q2 2005Q1 2008Q4 2012Q3 2016Q2

–0.10

–0.05

0.00

0.05

0.10

Time

 CG–hp
 CG–ssa

1986Q2 1990Q1 1993Q4 1997Q3 2001Q2 2005Q1 2008Q4 2012Q3 2016Q2

–0.2

–0.1

0.0

0.1

0.2

Time

CP–hp
CP–ssa

1996Q2 1998Q4 2001Q2 2003Q4 2006Q2 2008Q4 2011Q2 2013Q4 2016Q2 2018Q4
–0.10

–0.05

0.00

0.05

0.10

0.15

Time

 

HI–hp

 

HI–ssa

2001Q2 2003Q4 2006Q2 2008Q4 2011Q2 2013Q4 2016Q2 2018Q4
–0.06

–0.04

–0.02

0.00

0.02

0.04

0.06

Time

BP–hp
BP–ssa

1991Q2 1993Q4 1996Q2 1998Q4 2001Q2 2003Q4 2006Q2 2008Q4 2011Q2 2013Q4 2016Q2 2018Q4
–1.0

–0.5

0.0

0.5

1.0

Time

 

EP–hp

 

EP–ssa

2005Q1 2006Q2 2007Q3 2008Q4 2010Q1 2011Q2 2012Q3 2013Q4 2015Q1 2016Q2 2017Q3 2018Q4
–0.20

–0.15

–0.10

–0.05

0.00

0.05

0.10

Time

PMI–hp
PMI–ssa

a) b)

c)

e)

d)

f)



1264 Y. Qin et al. Financial cycles in the economy and in economic research: a case study in China

One is that the intensity gradually weakens, such as “bond” and “house” series. The other is 
almost uniformly fluctuating from beginning to end, whether it is amplitude or slope, such 
as “total” and “capital”. There is no such situation about financial cycles in the literature, in 
which a significant upswing in volatility levels is displayed, as illustrated in Figure 4c.

2.3. The comovement between financial cycles in the economy and in the literature

In this subsection, we present the findings concerning the connection between financial vari-
ables and bibliometric ones using econometric methods described in Subsection 1.4, which 
begins with the execution of the unit root test for all variables. Regarding the time series 
data in the econometric model, the stationary property must be satisfied. Otherwise, it will 
cause the occurrence of spurious regression. Therefore, the unit root test technique is usually 
applied to tackle this question. There are many standard methods for unit root tests. In this 
study, we use the DF-GLS (Dickey-Fuller with Generalized Least Squares) test to achieve 
this goal (Elliott et al., 1996). A note on the confidence level is that the 5% benchmark is 

Figure 5. Selected financial cycles in financial research of China (source: authors’ calculation)
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used for all the tests in this study. As a result, we show a summary of the unit root test for 
all variables in Table 3. The results show that almost all variables expressed at a 5% level are 
non-stationary, except for house price index and PMI. We use the stationary financial and 
bibliometric cycles obtained via the above HP filter to implement the subsequent experiment. 
Once the stationary cyclical fluctuation data are acquired, the next step is to establish a VAR 
framework. The bivariate VAR model is employed for our analysis because of the nonuniform 
time frames for all the variables.

Under the architecture of the VAR model, Table 4 reports the Granger causality tests for 
the bibliometric and financial variables. Here, we distinguish among the Granger causality 
of financial to bibliometric variables, reverse Granger causality in the direction towards fi-
nancial ones and instantaneous Granger causality (Granger, 1980). In Table 4, the p-values 
reveal all test results between the financial and bibliometric variables. If the p-value is lower 
than 5%, then we reject the null hypothesis, there exists a Granger causality between them. 
Under each financial variable, two columns of data are exhibited. They represent the results of 
the Granger causality test in different directions. The left is financial variables to bibliometric 
ones, and the right is bibliometric variables to financial ones.

Table 3. Unit root results (source: authors’ calculation)

Group Variables DF-GLS tau test statistic 5% critical value Results

Financial

CG –2.487 –2.976 Non-stationary
CP –1.140 –2.976 Non-stationary
HI –5.684 –3.026 Stationary
BP –2.572 –3.093 Non-stationary
EP –1.325 –2.999 Non-stationary

PMI –3.462 –3.140 Stationary

Bibliometric

TL –0.686 –2.953 Non-stationary
BK –0.126 –2.953 Non-stationary
BD –1.065 –2.953 Non-stationary
CL –0.016 –2.953 Non-stationary
CT –0.383 –2.953 Non-stationary
CS –2.422 –2.953 Non-stationary
CY –0.741 –2.953 Non-stationary
CE –2.289 –2.953 Non-stationary
DR –0.336 –2.953 Non-stationary
EY –1.067 –2.953 Non-stationary
FE 0.010 –2.953 Non-stationary
GT –1.563 –2.953 Non-stationary
MT –0.312 –2.953 Non-stationary
PY –1.512 –2.953 Non-stationary
HE –1.191 –2.953 Non-stationary
TE –0.914 –2.953 Non-stationary
TS –0.507 –2.953 Non-stationary

Note: only the results of 1 lag are given.
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To be specific, let us detect whether financial cycles produce scientific literature. The 
outcomes of Granger causality test from financial variables to bibliometric ones state that 
the cyclical fluctuations of credit-to-GDP ratio Granger cause bibliometric series on “cur-
rency” and “house”; the cyclical fluctuations of credit to private non-financial sector Granger 
cause “credit”, “equity” and “government”; the cyclical fluctuations of house price index do 
not Granger cause any bibliometric series; the cyclical fluctuations of bond prices Granger 
cause the most bibliometric data, i.e., “total”, “bank”, “policy”, “house” and “trade”; the cy-
clical fluctuations of equity prices Granger cause only one variable, namely “equity”; in the 
same light, the cyclical fluctuations of PMI Granger cause only fluctuations in the literature 
associated with the term “finance”.

We also give the results of the reverse Granger causality test in Table 4. We can investigate 
this finding for the cyclical fluctuations of credit-to-GDP ratio Granger and “crisis”; credit to 
private non-financial sector and “bond”, “dollar”; house price index and “cycle”; bond prices 
and “dollar”, “equity”; equity prices and “bank”, “credit”, “currency”, “dollar”, “finance”, “policy” 
and “trustworthiness”; PMI and “total”, “house” and “trade”.

Besides, we discover some instantaneous Granger causalities for the following cyclical 
fluctuations: credit to the private non-financial sector and “total”, “bank”, “finance” and “trust-
worthiness”; bond prices and “cycle”; equity prices and “total”, “government”, “market” and 
“trade”; PMI and “capital”, “policy”. In conclusion, 12 incidents of Granger causalities from 
financial variables to bibliometric ones, 16 events of reverse Granger causalities, and 11 mat-
ters of instantaneous Granger causalities are found in this study.

According to the above Granger causalities, the impulse-response functions enable us to 
investigate how a variable reacts to other ones along with their movements based on the VAR 
estimation. The stability test of the VAR model needs to be performed first. Only in this way 
can we execute the next simulations. As a result, Figure 6 offers the selected impulse-response 
functions because of space limitations. It is apparent that a positive impulse from equity 
prices brings about a positive reaction of the literature series on “equity” and “government” 
terms. Similarly, PMI results in a positive reaction of “cycle”. Whereas credit-to-GDP ratio, 
“trustworthiness” and “total” lead to an adverse reaction of the series on “currency”, equity 
prices, and PMI, respectively. Figure 6 purely displays a part of impulse-response functions 
for Granger causality results. Because of the similar characteristics and patterns, they are 
chosen and gathered.

Moreover, we examine the links and relationship between financial and literature vari-
ables in a time-varying framework. According to Granger causality results above, we take the 
PMI, “finance” and “capital” three variables as a representative to reveal this phenomenon. 
As a result, a trivariate TVP-VAR model is established to explore the time-varying impact 
among the variables in this study.

First, we set the optimal lag length as one according to the AIC rule. Following Nakajima 
(2011) approach, we use the Markov chain Monte Carlo (MCMC) method to estimate the 
time-varying parameters. Table 5 reports the estimation results of the selected parameters of 
the TVP-VAR model, and parameters from left to right are in order of the posterior means, 
standard deviations, upper and lower 95% confidence intervals, Geweke convergence diag-
nostics and the inefficiency factors. Clearly, the posterior means are within the confines of the 
95% confidence intervals, and the output of Geweke shows that the null hypothesis, namely 
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the parameters converge to the posterior distribution, cannot be rejected at a 5% significance 
level (Geweke, 1991). Meanwhile, all the inefficiency factors are at a low level, less than 50. 
Thus, the estimation of the MCMC algorithm is effective and robust.

Figure 7 represents the autocorrelation coefficient, sample path and corresponding pos-
terior density map. The autocorrelation coefficients of samples drop rapidly and tend to be 
stable, keeping it close to zero simultaneously. That is to say, the samples generated by the 
MCMC approach are not autocorrelated. The values of sample paths are steady, which shows 
that the sampled data are stable. Moreover, a significant wave and clustering phenomenon 
is performed in the chart for selected parameters. In summary, we can consider that the 
samples got in this paper are valid.

Figure 8 illustrates the time-varying impulse-response functions for a one-quarter ahead, 
a six-quarter ahead and a twelve-quarter ahead, respectively. On the one hand, whether 
it is short-term (one quarter), medium-term (six quarters) or long-term (twelve quarters), 
PMI has a positive impact on “capital”. Meanwhile, the short-term effects are the strongest, 
followed by the medium and long-term. The PMI’s impact on “capital” has been slightly 
diminishing in terms of short and medium terms. No matter what period, PMI negatively 
reacts to the “capital”, and the short-term impact is the strongest. When one quarter is ahead, 
PMI exerts a negative impact on “finance”; whereas, a positive impact is performed when six 
or twelve quarters are ahead. In particular, during the 2008 period (approximately t = 13), a 
significant increase or decrease in the intensity of PMI’s influence on “finance”.

Figure 9 shows the time-varying impulse-response functions at distinct time points. In 
contrast to the above traditional impulse-response functions of the VAR model, the biggest 
dominance is that it can consider unique time points to display the responses based on the 
TVP-VAR model. In this way, the previous static impulse responses are complemented and 
strengthened. By setting unique time points, we can investigate the response of a given vari-
able caused by shocks from another variable under a particular situation. The global financial 
crisis in 2008 (t = 13) and the stable period of the economy after 2012 (t = 30 and t = 50) are 
selected to conduct a comparative analysis in this paper. In terms of PMI and “capital”, on the 
whole, PMI generates a positive impact on “capital” and presents a phenomenon that strength-
ens first, and then slowly weaken until disappearing. However, it is worth noting that when 
the financial crisis broke out, the response effect of the exogenous shock of PMI to “capital” 
is stronger than in the normal state, at least in the first half of the period. Although “capital” 
hurts PMI, the influence of “capital” on PMI also shows the similar characteristics above.  

Table 5. Estimation results of the TVP-VAR model (source: authors’ calculation)

Parameter Mean Stdev 95%U 95%L Geweke Inefficiency

sb1 0.0031 0.0007 0.0020 0.0047 0.967 12.49
sb2 0.0031 0.0007 0.0020 0.0049 0.342 23.84
sa1 0.0055 0.0015 0.0034 0.0092 0.119 17.76
sa2 0.0056 0.0018 0.0034 0.0100 0.401 17.64
sh1 0.2728 0.0896 0.1449 0.4807 0.272 24.20
sh2 0.0055 0.0016 0.0034 0.0095 0.034 15.78
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For another, compared with the stable period of economy, the impact of PMI on “finance” is 
more intense during the financial crisis. In the around first period, it falls at the beginning 
to its minimum, and then followed by a gradual rising trend and achieves a relatively steady 
state.

2.4. Discussions

This study sets out to examine whether financial cycles in scientific literature follow develop-
ments and trends in financial cycles in the economy. For this purpose, a descriptive analysis 
of economic research regarding financial cycles based on bibliometrics is performed to reveal 
our inference. As shown in Figure 2, several noticeable fluctuations and shifts occurred along 
with their movements from 1979 to 2019. In 1993, the first steep growth happened in the 
chart. Combined with the financial situation in China, an explanation for this might be a 
significant reform for the entire financial system. To establish a macro-control system for the 
central bank, i.e., the People’s Bank of China independently implements monetary policies, 
a series of related measures were launched. Against this backdrop, the increase in financial-
related literature is not surprising. At the point of 1997, a smaller surge on academic work 
appears in contrast to that in 1993. The fact that the outbreak of the financial turmoil in Asia 
may explain this result. It damaged the financial and economic development of China to a 
certain extent. Many scholars actively offered suggestions for policymakers to stabilize the 
financial and economic situation. Naturally, the number of publications concerning financial 
cycles shows a clear upward trend. A violent rise occurs for almost series in approximately 
2007, which easily reminds us of the global financial crisis triggered by the USA in 2007. This 
financial crisis lasted for three years, from 2007 to 2009, has inflicted heavy losses on China’s 
economic development. To be specific, the economic growth of China slowed obviously dur-
ing this period. The growth rate dropped from 13% in 2007 to 9% in 2008, what is worse, 
further dropped to 8% in 2009. It was not until 2010 that the economy presented signs of 
recovery. Policy responses run from all aspects of society. As a result, many research works 
are generated to bail the country out of financial struggle. There is a slight increase in the 
number of documents in about 2012. This result is likely to be related to the 12th Five-Year 
Plan’s public announcement for the development and reform of the financial industry. Many 
finance academics would follow the guidance of the plan to carry out more meaningful and 
valuable research. Concurrently, the specific trends of 16 series in Figure 3 further display 
these characteristics.

In sum, the results of the above analysis intuitively show the comovement between finan-
cial cycles and scientific works. However, there are often some limitations in subjective judg-
ment and analysis. On this account, we employ quantitative approaches to investigate their 
respective cycles and causalities between them. We carry out two further tasks in this paper. 
In the first place, the univariate cycles of financial and bibliometric variables are presented in 
Figure 4 and Figure 5. For one thing, the average cycle of six variables in China is around 4.7 
years. For another, the average cycle of selected six terms in CNKI is approximately 5.3 years.  
Overall, it is easy to find that financial cycles in the economy and in economic research 
are almost the same. The slight time gap between them is because of the submission and 
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publication process of journal articles. For nearly consistent cycles, this further confirms 
the synchronization of the fluctuations of financial and bibliometric data. Meanwhile, our 
speculation is also ulteriorly verified. Also, regardless of the financial cycles in reality or the 
literature, both are about five years. A possible explanation for this might be that the govern-
ment in China sets the economic and financial plan every five years. Hence, policy plays a 
significant role in China’s economics (Shen et al., 2019).

In the second place, the Granger causality test fully scrutinizes the results of descriptive 
analysis and cycles assessment. The 12 events of Granger causalities from financial variables 
to bibliometric ones show that financial cycles in the economy affect the development of 
financial research to a considerable degree. Besides, it is necessary to discuss the reverse and 
instantaneous Granger causalities found in this paper. We have to acknowledge the potential 
errors in data collection and variable settings. On the one hand, we convert annual data (i.e., 
bibliometric variables) into quarterly data because of the inconsistency of data frequency. 
Although this avoids the loss of observations, it also increases the experimental errors. On 
the other hand, the missing variable bias, whether financial or bibliometric, may cause the 
above test results.

For the appearance of reverse Granger causality, we can infer that there is a policy chan-
nel, through which, finance academics would form future financial policies and guidelines 
jointly with national managers. As a result, the bibliometric variables can affect the financial 
variables. Besides, we can think that financial texts could generate a “crisis”, or at least could 
impact the financial situation to a certain extent. Even though the emergence of reverse 
causality contradicts our general cognition, it provides a rich ground for future research. 
Regarding the instantaneous Granger causality, this finding offers a soundproof for the in-
terplay between financial development and scientific activity. There are two explanations for 
this result. One is that the prominent forecasting capacity for the relevant financial research 
can rapidly and promptly capture the patterns and trends in the financial data. Another is 
the “gathering effect” of journal articles when financial cycles occur. During the period of 
financial crises, journal editors are devoted to publishing articles related to the topic. When 
a financial downturn and many discussions on it coincide in a certain quarter, this may lead 
to the generation of instantaneous Granger causality.

In particular, the estimation of impulse-response functions provides a significant quan-
titative evaluation of the obtained Granger causalities. Under the framework of the VAR 
model, a positive or negative impulse is identified, and specific intensity can also be acquired, 
as illustrated in Figure 6. To examine whether the impulse of financial variables on literature 
ones at different time horizons or different time points is differentiating among other stable 
periods. Take the 2008 global financial crisis as an example, we implement a TVP-VAR analy-
sis. Figure 8 and Figure 9 present the impulse-response functions of PMI on “finance” and 
“capital” at different time horizons or points. The impulse at the time point in 2008 shows a 
significant change or more violent than other periods. This result straightforwardly states the 
impact of financial cycles on financial research. Overall, we use a combination of qualitative 
analysis and quantitative approaches in this investigation. The empirical findings strongly 
and fully attest that financial cycles in economic research are correlated with movements in 
actual financial activities. Our results are reasonably convincing and exciting. These results 



Technological and Economic Development of Economy, 2021, 27(5): 1250–1279 1275

corroborate the findings of much of the previous work in earlier discussions. Nevertheless, we 
explore several interesting findings in this paper. For instance, the specific financial cycles in 
economic research are captured and identified. To a certain extent, it is a successful attempt 
and provides a new perspective and direction for future research.

Conclusions

Since 2008, financial cycles have become one of the most critical topics and engaged much 
attention in macroeconomics. Although there is a rich literature analyzing and character-
izing financial cycles from various aspects, research has yet to provide a deeper insight into 
financial cycles in the literature and explore whether there is an interaction or even causality 
between financial cycles in the economy and in economic research. The goal of this paper 
is to fill this gap.

To this aim, we conduct a case study of China. First, we document scientific works (i.e., 
journal articles) related to financial cycles in CNKI to detect the developments and trends 
of academic work. It initially confirms the conjecture of this paper. Second, we witness the 
synchronization of financial cycles in reality and the literature. It should be pointed out that 
financial cycles in the literature is slightly longer than financial cycles in the economy. Third, 
we conduct formal econometric approaches to determine the causality between financial 
cycles in the economy and in economic research. As a result, 12 incidents of Granger cau-
salities from financial variables to bibliometric ones, 16 events of reverse Granger causalities 
and 11 matters of instantaneous Granger causalities are found. Besides, the impulse-response 
functions and their variants (i.e., with time-varying characteristics) help us further quantify 
and understand the polarities (i.e., positive or negative) of impulse. These results suggest that 
there is an association between them.

It is essential to highlight the findings of reverse Granger causalities and instantaneous 
Granger causalities in this paper. We attempt to give a reasonable interpretation or specula-
tion about this phenomenon, whereas more trials and works would help us have a deeper 
understanding of this matter. Concurrently, this finding would be a fruitful area for further 
work. However, the generalizability of these results is subject to certain limitations. For in-
stance, we only apply the data from China to validate our assumption. Whether these conclu-
sions are equally applicable to other regions or countries, which is still an issue to be tackled. 
Notwithstanding the relatively limited sample, this work offers valuable insights into financial 
cycles in economic research and their links with economy’s financial cycles.
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