)

Check for
updates

The Announcement Effect of Central Bank Digital
Currency: An Empirical Analysis Based on Global
Central Bank Statements

Jiahao Gao
Nankai University, Tianjin 300000, People's Republic of China

1943154248@gg.com

Abstract. Following the European Central Bank's pilot launch of the digital euro
in July 2021, the Stoxx 600 bank index declined while fintech stocks rose. This
indicates that central bank statements on central bank digital currencies (CBDCs)
have become another significant policy signal affecting asset prices, with markets
re-evaluating the emerging opportunities and potential risks they entail. To meas-
ure the "announcement effect" of CBDC statements, this study employs the Fin-
BERT model to conduct sentiment analysis on 127 statements from major global
central banks between 2019 and 2024, converting them into quantitative metrics.
Empirical analysis based on event study methodology reveals: positive CBDC
statements lead to declines in bank stocks, confirming market concerns about
"financial disintermediation"; meanwhile, positive CBDC statements generate
significant positive returns for fintech stocks, reflecting market optimism about
technological revolution. These two effects reveal the "double-edged sword" role
of CBDCs in reshaping the financial landscape. This study provides new micro-
level evidence for understanding policy signal transmission in the digital era, of-
fering reference for policymakers to use prudent communication tools to balance
innovative growth and stability demands.

Keywords: Central bank digital currency; Announcement effect; Text analysis

1 Introduction

The form of currency is undergoing the biggest transformation in history. When cryp-
tocurrencies such as Bitcoin challenge existing monetary sovereignty with their decen-
tralized ideology, central banks of various countries have not ignored this wave, but
directly stood at the center of the digital currency battlefield, devoting themselves to
the research and development of central bank digital currencies. Looking at major econ-
omies around the world, CBDC has flown from theory to the forefront of policy prac-
tice. Compared to the positive attitude of major central banks, the response of financial
markets to digital currencies is not very clear. There is a noteworthy market fact that
any statements from central banks of major economies regarding CBDC will always
trigger sensitive nerves in the financial market [, In July 2021, the Governing Council
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of the European Central Bank announced the pilot of the digital euro. Shortly after the
announcement, the Eurozone bank stock index fell, while the stock indices of some
fintech companies related to payments and blockchain technology rose. The continuous
stock market reactions mentioned above remind us that CBDC is not just a technical
issue, but also an important policy signal.

The empirical analysis conducted in this article is based on the central bank text and
event research method . This study measured the "announcement effect" of major
central bank CBDC statements worldwide, and collected and organized all CBDC state-
ment texts issued by six major central banks from 2019 to 2024. A new dataset was
constructed, and the FinBERT deep learning model was introduced to perform senti-
ment analysis on the texts of central bank statements. This study measured the overall
market response to CBDC announcements and analyzed the differential impact of
CBDC announcements on two sectors that may be negatively affected, namely banking
stocks and fintech stocks, revealing the "double-edged sword effect" of CBDC.

The specific process of the text sentiment analysis method used in this study includes
converting the obtained statement text into plain text, using the Python spaCy library
to split sentences, converting all letters to lowercase, etc. All processed sentences are
input into the FinBERT model, which outputs a sentiment label for each sentence. Tak-
ing the statement of the digital euro pilot project mentioned above as an example, "Dig-
ital euro will provide a solid foundation for payment innovation" is classified as posi-
tive, "We must carefully assess potential risks" is classified as negative, and "The pro-
ject will enter a two-year investigation phase" is classified as neutral. All sentences are
analyzed and summarized in this way, and the tone index of the text is finally obtained.

2 Empirical Strategy and Model Architecture

The theoretical basis of this study is based on central bank communication theory, in-
formation economics, and financial intermediation theory 31, The text announcement
of the central bank not only conveys certain policy facts, but its tone also serves as a
"soft information" that affects the market expectations and subsequent decision-making
behavior of market participants. Digital currencies have the potential to reshape the
financial industry landscape, triggering a series of structural changes. Traditional banks
face the dual pressures of deposit diversion and weakening payment intermediary sta-
tus, potentially leading to increased financing costs and challenges to their income from
intermediary services. Meanwhile, fintech companies are viewed favorably by the mar-
ket and are expected to play a pivotal role in the CBDC ecosystem. They may directly
participate in the construction of technical infrastructure to obtain new sources of in-
come, and can also rely on the programmable currency characteristics to develop inno-
vative application scenarios. Therefore, this paper hypothesizes that the more positive
the tone of central banks' statements on CBDC, the worse the performance of bank
stocks, while fintech stocks perform better.

This article constructs a cross-border dataset based on central bank announcements,
collecting announcement texts and corresponding market response data from major
central banks around the world at CBDC development nodes. The independent variable
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data comes from official information released by major central banks around the world.
This article selects statements issued by central banks of six representative economies
in the global exploration of CBDC as sample sources, including the People's Bank of
China, the European Central Bank, the Federal Reserve System of the United States,
the Bank of Japan, the Bank of England, and the Bank of Canada. All textual data was
obtained from the official website of the above-mentioned central bank. The sample
time interval is from January 1, 2019 to June 30, 2024. In the end, a total of 127 valid
CBDC declaration events were obtained. After obtaining the market reaction data of
the central bank's announcement event, in order to test the market reaction effect of the
central bank's announcement, it is necessary to obtain high-frequency financial data of
the corresponding financial market. All financial market data used in this article are
sourced from freely available financial data websites, mainly including Yahoo Finance
and Investing.com. Each central bank selects the closing value of the most representa-
tive banking stock index of the corresponding economy for the declared event. Mean-
while, due to the lack of a unified fintech stock index, this study uses the daily return
rate of the Global X FinTech ETF (FINX) as a substitute variable for the fintech stock
index. This ETF tracks the market value performance of global fintech companies and
can accurately reflect the sentiment and expectations of global investors towards the
fintech sector. To obtain abnormal returns, this study obtained daily return data for
broad-based stock indices in the corresponding country's market. For each declared
event day, this article selects the yield data of 181 trading days, including 150 trading
days before the event day and 30 trading days after the event day, from 150 trading
days before the event day to 30 trading days after the event day. This ensures sufficient
data for estimating normal returns (estimation window [-150, -31]), while also observ-
ing long-term time effects after the event.

This article uses the standard event study method to measure the net impact of central
bank CBDC statements on financial markets. The core logic is to eliminate overall mar-
ket volatility and measure abnormal returns caused by specific events. This article de-
fines the release date of the central bank's CBDC statement as the event date, the two
trading days before and after the event date as the event window, and the 150th to 31st
day before the event date as the estimated window. This article uses market models to
establish a normal return benchmark within the estimation window:

Ry = a; + Bi* Ry + & t € [-150,—31]

Furthermore, this article calculates the abnormal rate of return within the event win-
dow:

ARit = Riy —(a; + Bi*Rpme)  tE[-2,+2]
Finally, sum up the abnormal returns within the event window:
CAR;; = Y ARy, te[-2,+2]

This article constructs a text tone index for all central bank statements. Utilize the
FinBERT model to categorize sentence sentiment, providing each sentence with a sen-
timent label (positive/negative/neutral) and its corresponding probability score. Only
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when the probability score for a particular sentiment label surpasses 0.8, will the sen-
tence be classified under that sentiment category, For the intonation index, this article
adopts the net positive intonation ratio method:

Tone = (N_positive — N_negative)/N_total

Among them, Tone is the intonation index, with a range of [-1, \+1]. The larger the
value, the more positive the intonation. N_positive, N_negative,and N_total rep-
resent the number of positive sentences, the number of negative sentences, and the total
number of sentences, respectively.

This article establishes the following cross-sectional regression model:

CAR; = By + fy*Tone_i +y, *Controls_i + A.+ A, + ¢

among which CAR; is the cumulative abnormal return of the i-th event, Tone_i is the
textual tone index of the i-th declaration, Controls_i is the control variable vector,
A . and A; represent the country fixed effect and year fixed effect, respectively. Con-
trol variables include: 1. Event_Type event type dummy variable (1=important re-
port, O=regular report)

2. Market_Volatility Pre market volatility (standard deviation of returns for the
first 30 days)

3 Empirical Results and Analysis

This study conducted descriptive statistics on the main variables involved in the re-
search, as shown in Table 1. The average tone index of the text is 0.08, indicating that
during the sample period, major central banks around the world generally adopted a
relatively optimistic tone in announcing CBDC policies [“. The standard deviation of
the intonation index is 0.21, indicating significant differences in the intonation of dif-
ferent central bank announcements, providing necessary variability for further analysis.
The average cumulative abnormal return of bank stocks (-0.0012) is less than zero,
while the average cumulative abnormal return of fintech stocks is greater than zero
(0.0025), which is consistent with the previous discussion.

Table 1. Descriptive Statistics and Correlation Analysis

Main variables Observation num- mean standard deviation
bers
CAR_Bank 127 -0.0012%** 0.0215%*
CAR_FinTech 127 0.0025%* 0.0321%*
Tone 127 0.0804* 0.2103*

Note: *, * * * * * regpectively indicate significance at the 10%, 5%, and 1% levels.

To verify the hypothesis proposed earlier, this study conducted multiple regression
analysis, as shown in Table 2. Among them, the dependent variables of model (1) and
model (2) are bank stock CAR and fintech stock CAR, respectively. After controlling
for a series of variables and fixed effects of country and year, the regression results of
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model (1) show that the coefficient of text tone is -0.026, significant at the 5% level,
indicating that an increase of one unit in central bank statement tone will reduce the
cumulative abnormal return of bank stocks by 2.6 percentage points. This is consistent
with the hypothesis proposed earlier, that is, changes in central bank statement tone will
have an impact on the trend of bank stocks, triggering market concerns about the pos-
sible 'financial disintermediation' caused by future CBDCs. The regression results show
that the coefficient of model (2) is 0.018, which is significant at the 5% level, indicating
that a positive CBDC tone is seen as favorable for the fintech industry, and fintech
stocks can obtain an average positive abnormal return of 1.8 percentage points from it.

Table 2. Regression Results

independent variable (1) CAR_Bank (2) CAR_FinTech
Tone -0.026%* 0.018**

(-2.02) (2.25)

Event_Type 0.001 0.003

Market_Volatility -0.012 0.009
National fixed effects yes yes
Fixed year effect yes yes
Adjusted R-squared 0.18 0.12

In addition, this article further conducts heterogeneity analysis. Divide the an-
nouncements of each central bank into the "research and exploration stage" and the
"pilot promotion stage" according to the release stage, and regress them separately. Re-
gression analysis shows that the differentiation effect of intonation is stronger in the
"pilot promotion stage". This implies that as the central bank's digital currency ap-
proaches implementation, the market will become more sensitive and intense.

Further, this study conducts a comparative analysis between the central bank digital
currency (CBDC) statement and two typical major financial policy announcements.
Compared with the characteristic of market co-movement triggered by interest rate de-
cisions, CBDC statements exhibit significant heterogeneous effects, and the degree of
market differentiation caused by them is significantly higher than that of general mon-
etary policies. Compared with quantitative easing policies, although both belong to the
central bank's balance sheet operations, the subsequent market reaction patterns are
quite different. Quantitative easing benefits the market as a whole by injecting liquidity
into the market, while CBDC statements trigger a "double-edged sword" effect by
changing the expectations of the financial system. This difference is due to the fact that
CBDC is essentially a fundamental innovation at the level of financial infrastructure,
involving long-term structural changes at the level of financial intermediaries.

4 Conclusion and Implications

The main conclusion of this paper is that the textual tone of central bank CBDC an-
nouncements has a considerable impact on financial markets, but the impact direction
is not the same for all industries, showing a significant "double-edged sword effect".
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The more positive the semantic announcement, the more pessimistic the bank stocks,
while the stock prices of financial technology companies will rise significantly. Based
on the above discussion, this paper proposes policy recommendations with certain prac-
tical significance: central banks should clearly strengthen the spillover effects of central
bank CBDC communication in different industries, and inform synchronous measures,
such as announcing how to design CBDC to avoid serious damage to the banking in-
dustry as much as possible, in order to eliminate market panic about "disintermediation"
and balance innovation incentives and financial stability. In the face of industry changes
brought about by central bank digital currency, traditional banks should actively pro-
mote digital transformation, combine the advantages of physical outlets with digital
service capabilities, reconstruct their own value through the development of value-
added services such as wealth management and investment consulting, and actively
participate in CBDC distribution and exchange to consolidate their market position 1.
At the same time, financial technology companies need to deeply cultivate core tech-
nologies such as blockchain and network security, actively develop innovative applica-
tions such as smart contracts and supply chain finance under the framework of compli-
ance, and seek strategic cooperation with traditional financial institutions to jointly ex-
plore a new digital finance ecosystem.
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