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Abstract

We propose a novel Central Bankers’ Sentiment Index (CBSI) to measure

the global financial cycle (GFC) using text analysis on 6,514 central bankers’

speeches. We find that the CBSI outperforms the conventional measures

in capturing the GFC by tracing historical events and identifying turning

points. Our empirical evidence further demonstrates the comparative

advantages of CBSI in reflecting the capacities of central banks to aggregate

financial system information and intervene in financial market operations.

Our findings provide new insights into a more accurate measurement of the

GFC and also contribute to a better understanding of the impact of central

bank speeches.

JEL classification: G100, G150, E32

Keywords: Global financial cycle; Sentiment; Central bankers’ speeches

1 Introduction

The growing relevance of sentiment in economic and financial research has given

rise to a new research field, sentometrics (Kearney and Liu, 2014; Larsen and

Thorsrud, 2019; Gentzkow et al., 2019; Larsen and Thorsrud, 2019; Algaba

et al., 2020; Shapiro et al., 2022; Helmi et al., 2023). To analyse the sentiment

embedded in various forms of central bank communication, a significant body

of literature suggests applying sentometric analysis to the information conveyed

by central banks through different channels. These channels include interest

rate announcements, minutes of monetary policy committee meetings, speeches

delivered by central bank governors, and published reports, among others, see

Cieslak and Schrimpf (2019), Armelius et al. (2020), Correa et al. (2021), Apel

1



Journal Pre-proof
Jo
ur

na
l P

re
-p

ro
of

et al. (2022), Bazot et al. (2022), and Gorodnichenko et al. (2023). In Stolbov

et al. (2022) and Petropoulos and Siakoulis (2021), it is shown that the sentiment

conveyed in central bank communication captures the movements in financial

cycle indicators, which include credit, asset prices, exchange rates, and interest

rates at both the national or global levels.

Motivated by this literature, we propose constructing a Central Bankers’

Sentiment Index (CBSI) following a text analysis approach to measure the GFC.

Based on a pre-defined dictionary by Loughran and McDonald (2011), we obtain

the sentiment scores for 6, 514 speeches from 2002Q1 to 2021Q4. These speeches are

published by eight central banks, including the Federal Reserve System, European

Central Bank, Bank of Japan, Bank of England, Reserve Bank of Australia, Bank

of Canada, Swiss National Bank, and Monetary Authority of Singapore. The

CBSI is achieved by extracting a common factor from the aggregated sentiment

scores using a generalized dynamic factor model (GDFM). As far as we know,

this is the first study to use central bankers’ speeches to construct a sentiment

index of GFC.

To assess the effectiveness of CBSI in reflecting the GFC, we compare its

performance to that of the conventional measures. The previous studies widely

use the Volatility Index (VIX) to measure the GFC directly (Bruno and Shin,

2014; Rey, 2015; Cerutti et al., 2019a; Wang and Liu, 2023). Given that the VIX

measures global risk, which is the primary driver of cross-border capital flows

that manifest in the GFC, VIX is arguably a reasonable measure to proxy the

GFC. However, since the subprime crisis of 2008, country-specific determinants,

rather than global risk, have been prominent in accounting for global capital flows

(Fratzscher, 2012). As a result, the VIX is no longer as closely linked to capital

flows as it was before. To make up for the disadvantage of the VIX, a growing

body of literature uses the common factors extracted from the financial variables

to measure the GFC indirectly. These financial variables are relatively sensitive

to the global financial system, including leverage (Jordá et al., 2016), house price

(Potjagailo and Wolters, 2023), credit (Jordá et al., 2019), capital flow (Cerutti

et al., 2019b), interest rates (Del Negro et al., 2019), equity price (Miranda-

Agrippino and Rey, 2020). Following this literature, we extract a common factor

using a set of financial variables as an indirect measure (FGFC) of the GFC.

Then we conduct a series of pairwise comparisons between the CBSI, VIX and
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the FGFC from different perspectives.

We find that the CBSI has three significant comparative advantages. First,

the comparisons based on the historical events and turning points intuitively show

that the CBSI outperforms the VIX and FGFC in tracing extreme events that had

strong impact on the global financial system. In contrast, the widely-used VIX

and the FGFC are not able to consistently reflect the global financial conditions.

Second, the comparisons based on concordance index and generalized forecast

error variance decomposition suggest that the CBSI contains more information

than the VIX and FGFC. Third, the comparisons based on concordance indices

between the CBSI and each financial variable demonstrate that the CBSI is able

to reflect the global financial condition comprehensively and timely because it

effectively integrates information from the global financial system.

We make a significant contribution to the extensive body of work in interna-

tional finance and macroeconomics that focuses on global financial cycles, global

financial conditions, and global financial surveillance. Our contribution lies in

providing a sensitive and reliable measure of the GFC. The novel CBSI not only

aggregates the relevant information from the global financial system, as expressed

through central bankers’ sentiment, but also reflects the ability of central banks

to intervene in financial cycles while conducting macroeconomic regulations and

maintaining financial stability.

As a forward-looking indicator, we argue that the CBSI outperforms conven-

tional measures of the GFC, e.g. the VIX, in effectively capturing the movement of

GFC and identifying its turning points. Supported by the results of our Forecast

Error Variance Decomposition exercise, we propose that the CBSI can be utilized

for predicting the evolution of the financial climate or monitoring the stability of

the global financial system.

Additionally, our research contributes to the literature on the use of communi-

cation as a powerful toolkit by central banks (Han et al., 2022; Jarociński, 2022;

Wang et al., 2022). The results from our Forecast Error Variance Decomposition

exercise indicate that extensive information from the financial system can be

effectively incorporated into central bankers’ speeches. By applying sentometric

techniques to central bank communication, we have developed a novel sentiment

index, i.e. CBSI, which can be utilized to capture financial stability, financial

stress, and forecast financial market turbulence. Our findings further under-
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score the essential role of communication by central banks (Correa et al., 2021;

Petropoulos and Siakoulis, 2021; Stolbov et al., 2022).

The rest of the paper is organized as follows. Section 2 describes the methodolo-

gies and data. Section 3 presents the empirical findings, and Section 4 concludes.

2 Methodologies and Data

2.1 Constructing the CBSI

We collect the texts of 6, 514 English-translated speeches from the Bank for

International Settlements (BIS) during 2002Q1-2021Q4. The eight representative

central banks are selected for their top rankings in foreign exchange reserves and

foreign exchange market turnover 1. Following Armelius et al. (2020), each speech

is first transformed into a list of words. Then, based on a predefined dictionary

by Loughran and McDonald (2011), a net positivity score, S, is calculated for

each speech using equation (1), which represents the sentiment of the central

bankers’ speeches. Define Positivity = No.ofPositiveWords/No.ofTotalWords

and Negativity = No.ofNegativityWords/No.ofTotalWords,

S = Positivity −Negativity. (1)

Fig.1 plots a rolling window moving average of S for the 30 most recent

speeches. As seen from Fig.1, the sentiment scores across major central banks

exhibit a similar pattern, and the common component of the pattern is exactly

the global financial cycle we attempt to capture. To construct a central bankers’

sentiment index (CBSI), we firstly quarterly average S for the 8 central banks

separately to obtain Si,t, where i = 1, . . . , 8 and t = 1, . . . , 80. Then we propose

applying a generalized dynamic factor model (GDFM) from Forni et al. (2017) to

1China and India were not included in our sample due to data limitations that prevented
them from meeting certain requirements, such as having a high share of official foreign
exchange reserves, sufficient foreign exchange turnover, and an adequate sample of central
bankers’ speeches. Moreover, on the Bank for International Settlements (BIS) website, only
57 speech observations were available for China’s central bank. Additionally, based on the
Currency Internationalization Index, the Chinese currency (RMB) has a lower degree of
internationalization compared to other major international currencies. India was not included
in our analysis due to the relatively low composition of the Indian Rupee (INR) as official
foreign exchange reserves. Additionally, the Rupee is not one of the top ranked currencies
based on its over-the-counter (OTC) foreign exchange turnover.
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Fig. 1. Rolling average of sentiment scores. The scatter dots represent the sentiment
score S of speeches published by central bank. The solid lines show the rolling averages
for the most recent 30 speeches of four central banks.

the sentiment score variable Si,t. This requires an estimation of a common factor

that drives the underlying process of Si,t in a panel setting.

We adopt most of the notations and the GDFM specification from Forni et al.

(2017), and the underlying process of panel Si,t can be modelled as follows:

Si,t = χi,t + εi,t, (2)

χi,t = B(L)ft = bi1(L)f1,t + bi2(L)f2,t + . . .+ biq(L)fq,t, i ∈ N, t ∈ T, (3)

where B(L) = (bi1, . . . , biq) and ft = (f1t, . . . , fqt)
T . The unobservable common

component, χi,t, is driven by an unobservable q-dimensional orthonormal white

noise, ft, which is referred to as the low-dimensional vector of common shocks.

The time-varying factor loadings are presented by B(L), where the lag operator

L captures the dynamic relationship between variables. In Forni et al. (2017), the

cross-sectional orthogonality conditions are relaxed, which allows the idiosyncratic

components εi,t to be “weakly” cross-correlated, and hence a contemporaneous
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correlation among Si,t. In this paper, we estimate the unobservable high di-

mensional common factor ft as the CBSI, using the method proposed by Wu

and Zaffaroni (2017). Based on the minimum description length (MDL) priciple

proposed by Hallin and Lǐska (2007), q = 1 number of factor is selected in the

GDFM specification in equation (3).

2.2 Constructing the FGFC

Extensive research has shown that the financial variables, such as leverage, house

prices, credit, capital flows, long-term interest rates, and equity prices, are closely

associated with the global financial system. In particular, the co-movement of

these variables, as suggested by Rey (2015), is an important measure of the global

financial cycle. Table 1 presents the definitions of the financial variables included

in this study. To effectively track the GFC, our sample consists of financial

variables from nine countries. These countries have currencies with a high share

of official foreign exchange reserves, indicating a significant degree of currency

internalization. Also, these nine countries demonstrate significant participation in

the international financial market and possess a high level of financial development,

which is measured by their foreign exchange turnover.

Similarly, we use the GDFM to extract the common factor from these financial

variables. Denoting these financial variables as F i,t, we can estimate an unobserv-

able common factor, Φt, which drives the underlying process of panel F i,t, using

equation (4) and equation (5).

F i,t = xi,t + ϵi,t, (4)

xi,t = B(L)Φt = bi1(L)u1,t + bi2(L)u2,t + . . .+ biq(L)uq,t, (5)

i ∈ N, t ∈ T,

where F i,t ∈ R6×1 is a vector of observed financial variables for country i at time t.

Hence, Φt, capturing the co-movements of these six key financial variables across

countries, can serve as a measure of the global financial cycle, denoted by FGFC.

6



Journal Pre-proof
Jo
ur

na
l P

re
-p

ro
of

Table 1: Definitions of the Financial Variables. Financial variables from nine countries,
denoted as F i,t, are obtained from BIS, OECD, IMF, Wind databases and Singapore
Department of Statistics. Some financial variables are not available for the entire
European Union. We have included the Germany and France instead of the European
Union, because both of them are the core countries of the European Union, and both
rank high in foreign exchange reserves and foreign exchange market turnover.

Variable
Name

Definition Form References

Leverage Credit-to-GDP ratios Growth rate Jordá et al. (2016)
House price House price index Growth rate Potjagailo and

Wolters (2023)
Credit Credit to private non-

financial sector from all
sectors

Growth rate Jordá et al. (2019)

Capital flows Total liabilities and assets
for investments

Growth rate Cerutti et al. (2019a)

LT rates Long-term interest rates Difference Del Negro et al.
(2019).

Equity prices Dow Jones Industrial Av-
erage Index
Nikkei 225 Index
FTSE 100 Index
Deutsche Boerse DAX In-
dex
S&P/TSX Composite In-
dex
Swiss Market Index
Straits Times Index
S&P/ASX 200 Index
CAC 40 Index

Growth rate Miranda-Agrippino
and Rey (2020)
Bekaert and Mehl
(2019)

3 Empirical Findings

3.1 A Comparison Based on the Historical Events and

Turning Points

In this section, we evaluate the performance of CBSI, VIX and FGFC in tracing

the GFC. Fig.2 plots our CBSI, VIX, and the FGFC, corresponding to historical

events that significantly affected the global financial conditions. We observe
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that all three series exhibit similar patterns for most of the sample periods, but

the CBSI and VIX performance better than the FGFC in response to extreme

historical events such as the September 11 attacks, the subprime mortgage crisis,

the European crisis, and the COVID-19 pandemic, reacting more sensitively and

moderately. This is likely due to that there is typically a time delay between data

collection and data announcements by the Bureau of Statistics in all countries,

most financial variables can at best be a realization or estimation of past financial

conditions. In contrast, central bank communications through speeches not

only have a direct and immediate impact on financial markets (Gorodnichenko

et al., 2023) but also convey medium-term predictions about the global and local

economies (Petropoulos and Siakoulis, 2021). Therefore, the sentiment components

contained in the CBSI are more responsive and rapid in capturing crises and

extreme events in global financial markets. This finding is also supported by the

conclusion of Correa et al. (2021) that central bankers adjust the sentiment in

their communications prior to financial crises.

In addition, as shown in Fig.2, during the period from 2002 to 2004, the

downward fluctuations of the GFC, caused by the rate-hike cycle in the U.S.

Federal Reserve, are accurately captured by the declines in the CBSI and FGFC,

while the VIX fails to do so. This observation confirms that the VIX has not

consistently reflected global financial conditions, as noted in Fratzscher (2012).

Overall, based on its performance in tracking historical events in the GFC, the

CBSI demonstrates superior ability compared to the VIX and FGFC.

To identify contraction and expansion periods, we apply the BP Filter (Chris-

tiano and Fitzgerald, 2003) as well as the BBQ algorithm (Gerhard and Charlotte,

1971) to the FGFC. The shading in Fig.3 shows the contraction and expansion

periods based on the turning points of the cycle component in FGFC.

As shown in Fig.3, the cycle fluctuations of CBSI and FGFC are more strongly

synchronized than those between the VIX and FGFC. Specifically, when consid-

ering the turning points, the dates of peaks in the VIX cycle components only

correspond to the peaks in FGFC before 2008. This finding is consistent with

Fratzscher (2012), which suggests that the VIX is no longer strongly connected

to the dynamics of global financial conditions since 2008. Explanations can be

found in Chow et al. (2020), where it is demonstrated that when the diffusion

assumptions in the underlying stochastic process of returns are relaxed, the VIX
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generally underestimates the ‘true’ volatility, i.e. the ex-ante standard deviation of

log-returns. In particular, the estimation bias of volatility in the VIX significantly

increases during volatile markets.

Fig. 2. Three measures of the global financial cycle. This figure plots the constructed
central bankers’ sentiment index (CBSI), the VIX, and the estimated common factor of
financial variables FGFC corresponding to extreme historical events. The grey shaded
areas indicate the historical events. The VIX scale is shown on the right y-axis.

Fig. 3. Cycle components of the CBSI, VIX and FGFC. The grey shaded areas indicate
the contraction and expansion periods, which are identified based on the turning points
of the cycle component in FGFC. The scale for VIX is shown on the right y-axis.

Our empirical findings demonstrate that the CBSI can effectively serve as a

leading indicator for the formation of the GFC. This is visually illustrated by the

divergent peaks observed in Figure 3, where the CBSI and FGFC exhibit distinct

patterns compared to the VIX. Our result aligns with the findings of Correa et al.
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(2021), who provide a clear explanation for why the CBSI outperforms the VIX

in capturing these critical turning points in the financial cycle. Specifically, the

sentiment communicated by central banks plays a significant role in predicting

turning points, particularly those that lead to crisis episodes. Combining the

previous result about the failure of VIX in capturing the rate-hike cycle in the

U.S. Federal Reserve, we argue that it is not prudent to rely solely on the VIX as

a measure of the GFC.

3.2 A Comparison Based on the Concordance Index

In this section, we use the concordance index defined by Harding and Pagan

(2002) in equation.(6) to compare the levels of pairwise synchronization between

CBSI, VIX and the FGFC.

Îij = 1/T

[
T∑

t=1

CitCjt +
T∑

t=1

(1− Cit)(1− Cjt)

]
, (6)

where i and j indicate two of the three series, respectively. Îij is the degree of

concordance between series i and j, capturing the notion of whether i is pro or

counter-cyclical with j, which is quantified by the fraction of Cit and Cjt that are

simultaneously in the same state of expansion (Ct = 1) or contraction (Ct = 0).

Fig.4 illustrates the degree of concordance between CBSI and VIX, CBSI and

FGFC, as well as between VIX and FGFC over a lag of 0 to 4 periods. The

concordance degrees ÎCBSI,V IX , ÎCBSI,FGFC and ÎV IX,FGFC indicate that the cycle

components of CBSI are synchronized with those of VIX and FGFC. However,

both ÎCBSI,V IX and ÎCBSI,FGFC are higher than ÎV IX,FGFC at any lag length,

which indicates that the CBSI may contain more information of the GFC than

the VIX and FGFC. This can be explained by the intrinsic nature of central

bankers’ speeches. In an era of economic and financial globalization, the variety

of monetary policy tools implemented by central bankers not only focuses on a

domestic country’s economic health but also the future prospects of the regional or

global economy. Central bankers’ speeches aggregate all the internal quantitative

and qualitative analysis of the current central bank operations and the outlook

of the economy (Petropoulos and Siakoulis, 2021). Thus, the CBSI, filtered with

text mining tools from central bankers’ speeches, contains comprehensive and
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significant information regarding the evolution of the GFC. In comparison, the

VIX lacks comprehensiveness as it stems from a single market. Although the

FGFC integrates information from various financial markets, it only reflects the

current financial condition and is not as forward-looking as the CBSI.

Fig. 4. Concordance index. For exam-
ple, the upper figure shows the degree
of concordance between the CBSI and
both the FGFC and VIX in the lag of
0-4 period.

Fig. 5. The results of generalized Fore-
cast Error Variance Decomposition. For
example, the upper figure shows the
contribution of FGFC and VIX to the
variance of CBSI.

3.3 A Comparison Based on the Generalized Forecast

Error Variance Decomposition

In this section, we estimate a Vector Autoregression (VAR) model composed

of the CBSI, VIX, and the FGFC. Then, using the generalized Forecast Error

Variance Decomposition technique proposed by Lanne and Nyberg (2016), we

evaluate the information content of each series. Fig.5 demonstrates that the CBSI

explains 14.7% and 6.4% of the variances in VIX and FGFC, respectively. At a

horizon of 10-period, these proportions increase to 29.7% in the VIX and 32.3%

in FGFC. However, at the same horizon of periods, the FGFC explains only 7.7%

of the variance in CBSI, while the VIX explains less than 15.4% of the variance
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in CBSI. This further confirms that the CBSI is more informative than both the

FGFC and the VIX series.

Fig. 6. Six common factors of financial variables in Table 1.

Fig. 7. Concordance index. The figure indicates the degree of concordance between
the CBSI and leverage, house prices, credit, capital flow, equity prices and LT rates in
the lag of 0-4 period, respectively.

3.4 A Comparison with Other Measures

Using the GDFM, we estimate six separate common factors for the financial

variables in Table 1, as plotted in Fig.6. We observe low-frequency fluctuations in

the leverage and house prices, which is consistent with the findings of Claessens

et al. (2012) and Borio (2014). In contrast, credit, equity prices, long-term interest

rates and capital flows fluctuate more frequently, as suggested by Potjagailo and

Wolters (2023) and Del Negro et al. (2019).

Fig.7 shows the concordance indices between the CBSI and each financial

common factor. The relatively high degrees of concordance between the CBSI

12



Journal Pre-proof
Jo
ur

na
l P

re
-p

ro
of

and each financial common factor within 4 periods of lag indicate that CBSI is

able to reflect changes in global financial conditions in a timely manner because it

effectively integrates information from the global financial system. Our results are

well aligned with the existing literature, and our empirical findings provide further

support for the substantial connection between central bank communication and

a wide variety of financial cycle variables, such as credit (Tiberto et al., 2020),

house prices (Binder et al., 2023), currency markets (Dossani, 2021), capital flows

(Correa et al., 2021), interest rates (Smales and Apergis, 2017), and equity prices

(Neuhierl and Weber, 2019).

4 Conclusion

We propose the Central Bankers’ Sentiment Index (CBSI) as a novel measure

of the global financial cycle, derived from the sentiment scores of 6,514 central

bankers’ speeches of 8 central banks from 2002 to 2021. Compared with the

conventional measures of the global financial cycle, the CBSI performs better for

tracing significant historical events. The analysis of turning points demonstrates

the comparative advantage of CBSI and also indicates that it is not prudent to rely

solely on the well-know VIX as a measure of the global financial cycle. The high

degrees of concordance show that the CBSI is strongly synchronized with each

comparable measure and contains more information, which is also confirmed by

the results of a Forecast Error Variance Decomposition exercise. Further evidence

from the pairwise concordance index between the CBSI and financial variables

suggests that the CBSI is able to reflect changes in global financial conditions

in a timely manner because it effectively integrates information from the global

financial system. Overall, the CBSI is a sensitive and reliable measure of the

global financial cycle. We recommend considering the CBSI as a basic measure

of the global financial cycle or global financial condition in future research. The

CBSI can also be useful for monitoring the stability of the global financial system

and should be incorporated into the global surveillance toolbox.
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//doi.org/10.1016/j.irfa.2014.02.006.

16



Journal Pre-proof
Jo
ur

na
l P

re
-p

ro
of

Lanne, M., Nyberg, H., 2016. Generalized forecast error variance decomposition for

linear and nonlinear multivariate models. Oxford Bulletin of Economics and Statistics

78(4), 595–603. URL: https://doi.org/10.1111/obes.12125.

Larsen, V.H., Thorsrud, L.A., 2019. The value of news for economic developments.

Journal of Econometrics 210, 203–218. URL: https://doi.org/10.1016/j.jeconom.

2018.11.013.

Loughran, T., McDonald, B., 2011. When is a liability not a liability? textual analysis,

dictionaries, and 10-ks. The Journal of Finance 66, 35–65. URL: https://doi.org/

10.1111/j.1540-6261.2010.01625.x, doi:10.1111/j.1540-6261.2010.01625.x.

Miranda-Agrippino, S., Rey, H., 2020. Us monetary policy and the global financial

cycle. Review of Economic Studies 87, 2754–2776. URL: https://doi.org/10.1093/

restud/rdaa019, doi:10.1093/restud/rdaa019.

Neuhierl, A., Weber, M., 2019. Monetary policy communication, policy slope, and

the stock market. Journal of Monetary Economics 108, 140–155. URL: https:

//doi.org/10.1016/j.jmoneco.2019.08.005.

Petropoulos, A., Siakoulis, V., 2021. Can central bank speeches predict financial

market turbulence? evidence from an adaptive nlp sentiment index analysis using

xgboost machine learning technique. Central Bank Review 21, 141–153. URL: https:

//doi.org/10.1016/j.cbrev.2021.12.002, doi:10.1016/j.cbrev.2021.12.002.

Potjagailo, G., Wolters, M.H., 2023. Global financial cycles since 1880. Journal of

International Money and Finance 131, 102801. URL: https://doi.org/10.1016/j.

jimonfin.2023.102801, doi:10.1016/j.jimonfin.2023.102801.

Rey, H., 2015. Dilemma not trilemma: The global financial cycle and monetary

policy independence. National Bureau of Economic Research , 21162URL: http:

//www.kansascityfed.org/publications/research/escp/escp-2013.cfm.

Shapiro, A.H., Sudhof, M., Wilson, D.J., 2022. Measuring news sentiment. Journal of
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Highlights

 We propose a novel Central Bankers’ Sentiment Index to measure global 
financial cycles.

 We construct the CBSI with sentiment component of 6, 514 central bankers’ 
speeches.

 The CBSI has comparative advantage in tracing significant historical events.
 The CBSI contains more information than the conventional measures such as the 

VIX.
 The CBSI effectively integrates information of the global financial system.
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