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Abstract

Press releases on monetary policy play an important role in the communication policy of the
central bank. These press releases explain key rate decisions and provide signals about the future
direction of the central bank’s monetary policy. Information signals can influence the expectations
of financial market participants and increase the predictability and effectiveness of monetary policy.
There are not enough research papers dedicated to the text analysis of the Bank of Russia press releases
and the assessment of information signals. Hence, this article examines the impact of information
signals about monetary policy on the money market rate, term and credit spreads. First, we estimate
latent Dirichlet allocation to determine the topics of information signals. Second, we use sentiment
analysis to construct signals about easing or tightening of the monetary policy. Third, the impact
of signals about the future monetary policy on the money market indicators is assessed using the
exponential GARCH model. Empirical research has shown that signals of future monetary policy
easing are associated with lower money market rates and term spreads, and an increase in the credit
spread. The result proved to be resistant to various ways of vectorizing the text of press releases. The
article was prepared as a part of the state assignment research of Russian Presidential Academy of
National Economy and Public Administration.
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Introduction

he central bank’s monetary policy has

undergone many changes in the past

few decades. At the moment, the tra-
ditional tools used by central banks are success-
fully complemented by communication policy.
The decisions are taken and the current eco-
nomic situation and future prospects are dis-
cussed in reports on monetary policy, at press
conferences, in press releases, speeches in the
media. In this case, an increase in the degree
of transparency of the central bank can lead to
a reduction of information asymmetry among
economic agents and improve the efficiency
of the monetary policy under uncertainty. The
emergence of new information about the cur-
rent economic situation before decision-mak-
ing by agents contributes to a better risk assess-
ment, more informed decision-making and an
increase in public welfare [1—5].

Signals about the future direction of mone-
tary policy remain a widespread way to influ-
ence financial market participants, but the
central bank does not directly report on the
specific timing of changes in interest rate policy
[6, 7]. Financial market participants may over-
react to statements by the monetary authori-
ties, revising expectations based on all avail-
able information and introducing significant
changes, which will complicate the achieve-
ment of the central bank’s goals. For this rea-
son, most central banks provide indirect signals
about the future direction of monetary policy
in order to maintain the credibility of conveyed
information [8].

As aresult, information policy has become an
important tool for central banks to effectively
manage expectations of economic agents [9],
increase the predictability of monetary policy

decisions [10] and contribute to the achieve-
ment of macroeconomic goals of the central
bank [11-15].

In this regard, it is of interest to assess the
impact of the Bank of Russia’s communica-
tion policy on the behavior of participants
in financial markets. This study analyzes the
impact of information signals about the future
direction of monetary policy (MP) contained
in the press releases of the Bank of Russia on
the money market indicators. Quantitative
indicators of information signals were esti-
mated using the latent Dirichlet allocation
(LDA) model and a dictionary for determin-
ing the sentiment for the period from January
2013 to May 2020.

The article is structured as follows. Section 1
discusses the results of international and Rus-
sian studies of the influence of information sig-
nals on financial markets. Section 2 provides a
methodology for assessing quantitative indica-
tors derived from unstructured data from the
Bank of Russia press release corpus. Section
3 shows the results of an econometric analy-
sis of the impact of information signals about
the future direction of monetary policy on the
indicators of the Russian money market.

1. Literature review

There are various information sources to
quantify the signals of the central bank — press
releases [16], speeches and statements in the
media[17], postsonsocial networks [18] among
others. Since this type of data is unstructured,
a common approach to constructing quantita-
tive indicators is to use dictionaries of positive
and negative words or machine learning tech-
niques to determine the sentiment of the mate-
rials. In addition, topic modeling of the central



bank’s materials can also be used to assess the
importance of various economic issues at cer-
tain time intervals.

In [19], a textual analysis of the FOMC
statements is carried out based on LDA and
dictionary methods for the US from January
1998 to December 2014 to assess the direction
of monetary policy and its impact on eco-
nomic and financial indicators. The results
of the study indicate the importance of infor-
mation signals for financial markets: in gen-
eral, with the easing of monetary policy in the
future, investor optimism increases. However,
communication has no significant impact on
the real economic variables, excluding labor
market indicators.

The paper [20] analyzes the impact of the
interest rate meeting minutes of the Bank of
England on the futures interest rate for the
period from July 1999 to March 2014. The
authors found that quantitative indicators of
information signals, obtained using latent Dir-
ichlet allocation and dictionary, improve the
accuracy of the 12-months-ahead interest rate
prediction.

The study [21] constructs a financial stabil-
ity index based on text analysis of reports on
financial stability of 35 central banks, and also
examines its impact on the financial perfor-
mance of the banking sector during 2005—
2015. Generally, the authors show that a finan-
cial stability index built on the basis of central
bank communications can be a good indicator
for predicting a banking crisis.

In [22], textual analysis of the meeting min-
utes of the FOMC using latent Dirichlet allo-
cation is presented to assess their impact on
the US financial markets from January 1995 to
October 2019. The author concludes that the
most important! topics for the term spread were
“economic growth,” “prices,” “market condi-
tions,” “open market operations” and “infla-

tion expectations,” and for the default spread —
“economic growth,” “open market opera-
tions,” “labor market” and “bank lending.”

There are also works that investigate the
impact on the expectations of economic agents
not only of the materials of the central bank,
but also news released by the central bank in
the media. In such works, it is assumed that the
private sector receives and processes all avail-
able information, including channels such as
the media. Media interpret the materials of the
central bank in their own way and publish the
views of the monetary authorities. For this rea-
son, article [23] examines which of these two
sources has a greater influence on the volatil-
ity of interest rates in Canada from Decem-
ber 2000 to September 2008. The authors
used three types of information signals from
the central bank: press releases on interest
rate decisions made by the Bank of Canada
Board of Directors meeting, monetary policy
reports and news articles containing informa-
tion about decisions made by the Bank of Can-
ada. The results showed that there is a differ-
ence between the sources of information — the
central bank’s press releases and news. Discus-
sion of macroeconomic topics or key risks in
press releases, as opposed to news in the media,
can have a calming effect on the financial mar-
ket and lead to a decrease in the volatility of
futures rates.

In the Russian literature, it is also possible
to single out a number of studies in the field
of analysis of the Bank of Russia’s informa-
tion signals. Thus, study [24] revealed a signif-
icant influence of the released news about the
future direction of monetary policy of the Bank
of Russia on the money market rate and the
USD/RUB exchange rate for the period from
April 2013 to September 2016.

In [25], a study is carried out of the influence
of released news and publications of the press

! Results of evaluating the lasso model for selecting the most significant variables



center of the Central Bank of the Russia on the
USD/RUB exchange rate. The results of the
study show that the materials of the Bank of
Russia containing statements about inflation-
ary risks and exchange rate volatility are asso-
ciated with the depreciation of the USD/RUB
for the period from November 2014 to Decem-
ber 2016.

However, it is important to note that the
studies do not examine the effect of the Bank of
Russia information signals on the time struc-
ture of interest rates. This article presents the
results of assessing the impact of the Bank of
Russia information signals on various money
market indicators. Press releases of the Bank
of Russia for the period from January 2013 to
May 2020 are considered as a source of infor-
mation signals. Text analysis of the Bank of
Russia press releases is carried out using topic
modeling and the sentiment analysis based on
a dictionary of positive and negative words.

2. Text analysis of the Bank
of Russia press releases

This section describes a methodology for
assessing information signals? about the future
direction of monetary policy. As noted earlier,
topic modeling and dictionary-based senti-
ment analysis is a popular approach to derive
quantitative indicators from text analysis when
discussing various empirical studies on news
and a central bank’s press releases. In particu-
lar, researchers use the latent Dirichlet alloca-
tion [26], which has good interpretability of the

received topics and the possibility of further
use of the pre-trained model for clustering new
documents on already defined topics. For this
reason, in this work preference is given to the
latent Dirichlet allocation. Next, we focus in
more detail on the specification and a method
for evaluating it.

We use all press releases® of the Bank of Rus-
sia which contain information signals about
the future direction of monetary policy, deci-
sions made on credit and deposit auctions, rev-
ocation of licenses, etc.

At the stage of data preprocessing, standard
procedures are applied: removal of stop words*
and rare words, lemmatization for the Russian
language using the pymorphy2 package in the
Python programming language. Vectorization
methods are compared — a “bag of words”> and
tf-idf®.

Let us dwell in more detail on the latent
Dirichlet allocation evaluated in Gensim in
the Python programming language using the
online variational Bayesian inference algo-
rithm [27]. As stated earlier, it is a probabilis-
tic model for clustering news articles or press
releases on a mixture of topics. In addition,
LDA provides an opportunity to calculate the
probabilities of occurrence of words in a spe-
cific topic and the probabilities of each topic
for a corpus of documents. The distribution
of words characterizes the meaning of each
topic, since the most common words in the
texts related to this topic are assigned more
weight. The resulting distribution of topics

2 The information signal of the Bank of Russia means information in press releases about the reasons
for a possible change in monetary policy, in particular, the economic outlook and inflation risks

3 To train latent Dirichlet allocation, an expanded corpus of press releases from January 2010 to
May 2020 was used to increase the sample and better clustering

4 Words that are often occur and do not reflect the meaning in the text

w

occurrence is counted

This approach does not consider the order of words in the text, and only the frequency of their

¢ A modification of the “bag of words” method — term frequency, the inverse of the document
frequency (tf-idf): the more often a word appears in the press releases, the more likely it is
important for a given text (tf, word frequency). If a word occurs in most of the corpus, then it
becomes less significant for a separate text (idf, frequency in the document)



for the corpus of press releases makes it possi-
ble to determine which of the topics is popu-
lar during a selected period of time, at which
each word from the press release belongs with
a certain probability’ to a hidden topic. The
text of the Bank of Russia’s press release is
presented as a mixture of the given topics with
the probability:

p(@,z,wla,ﬂ)z
=p(ela)Hp(znlﬁ)p(wnlz,,,ﬂ),

where 6 — joint distribution of topics;

1)

w_ — n-th word in the text;
z, — distribution of words in each topic;

o, B — hyperparameters characterizing the
sparsity of topics in the document and the
sparsity of the distribution of words in topics,
respectively.

We evaluate LDA with 25 and 20 topics
under vectorization “bag of words” and tf-idf
for press releases of the Bank of the Russia,
respectively.

The econometric analysis will only consider
signals about the future direction of monetary
policy. In case of topic modeling, the cor-
responding topics were obtained — Topic 7
(Figure I) with vectorization “bag of words”
and Topic 19 (Figure 2) with tf-idf vectoriza-
tion. In Figures I and 2, can see the top 20
words from the distribution for the selected
topics, which makes possible to identify topic
of information signals of interest to us.

The future direction of the Bank of Russia’s
monetary policy in press releases is determined
based on a dictionary of positive and negative
words. For each of the filtered press releases, a
measure of net optimism was calculated based
on the dictionary as follows [28]:

inflationary

activity

economy

economic

Fig. 1. Topic 7 “The Bank of Russia’s signals
about the future direction of monetary policy”
in the LDA model with vectorization “bag of words”

>‘p”cer ise

inflationary

nflation
rlsk

influence

decline raising sell

| | ity

currency

cred

Fig. 2. Topic 19 “The Bank of Russia’s signals
about the future direction of monetary policy”
in the LDA model with ti~idf
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where A — press release for which sentiment is
calculated,;

7 In this case, we consider the probabilities of occurrence the j-th word in the text of a press

release related to the i-th topic

8 Press releases were selected that were related to this topic with a probability of at least 20%



S(4) —indicator of optimism built on the
basis of analysis of press releases;

W (A) — the number of words with a posi-

pos

tive sentiment;
W (A) — the number of words with negative

neg

sentiment;
W (A) — total word count.

tot

The resulting sentiment indicator should be
interpreted in a certain way. If the values are
positive, then the indicator assumes easing of
monetary policy. On the contrary, if it is less
than zero, then this indicates a tightening of
monetary policy in the future.

The final indicators of information signals
of the Bank of Russia were calculated as the
multiplied the probability of attributing a press
release to the relevant topic by the sentiment
indicator:

toptone = topic7 - S(A 3)

ffidf )

toptone _tfidf = topicl9-S(A “)

i)
where toptone and toptone _tfidf — information
signals of the Bank of Russia with vectorization
“bag of words” and tf-idf, respectively;

topic7 and topic7 — Topic 7 and Topic 19 of
LDA models with vectorized “bag of words”
and tf-idf, respectively;

S (Abg ) and § (Atﬁ df) — sentiment of press
releases with vectorization “bag of words” and
tf-idf, respectively.

3. Econometric analysis
of the impact of Bank of Russia’s signals
on money market indicators

In this paper we provide an econometric anal-
ysis of the impact of the Bank of Russia’s signals
about the future direction of monetary policy on

various indicators of the money market using the
exponential GARCH model. EGARCH makes
it possible to simultaneously evaluate the impact
of information signals on the conditional mean
and conditional variance of money market indi-
cators, as well as, to take into account the lev-
erage effect’ and does not impose restrictions
on the coefficients in the conditional variance
equation in comparison with GARCH.

The model used two types of the Bank of
Russia’s information signals “toptone”
and “toptone_tfidf”. The “toptone” are sig-
nals about future changes in monetary policy
obtained from press releases in the latent Dir-
ichlet allocation with vectorization “bag of
words”, and “toptone_tfidf” are signals about
future changes in monetary policy obtained
from press releases in the latent Dirichlet allo-
cation with tf-idf vectorization. The signals
indicators “toptone” and “toptone tfidf” in
the conditional mean equations should be
interpreted as follows: if the indicators of infor-
mation signals increase, monetary policy eas-
ing is expected, hence, the rates on the money
market will decrease.

The model estimated by EGARCH (1,1) is
as follows:

Y, =c+o,signal, | +5,dlogbrent, + X, +¢,, (5)

%}rﬁ log(of_l)Jr

t-1

log(af):w+a {

(6)
+y Ly A, signal, | + A, dlogbrent,,
t—1

where y, — 1-day money market rate MIACR,
term spread between 10-year and 2-year gov-
ernment bonds’s rates, term spread between
10-year and 3-month government bonds’s
rates, credit spread between effective yield cor-
porate bonds (CBONDS) and 10-year govern-
ment bonds;

 Volatility is characterized by an asymmetric reaction to good and bad news



¢ — constant in conditional mean equation;

signal — information signal of central bank:
“toptone” (“bag of words™) in specification 1
or “toptone_tfidf” (tf-idf) in specification 2;

X, — control variable, in particular, for the
1-day MIACR, the model included the loga-
rithm of balances on correspondent accounts
growth;

dlogbrent, — oil price Brent growth (Resource:
FINAM);

2 I .
o, — conditional variance;
&, — noise innovation.

The results of econometric analysis are
shown in tables 1—4. For all indicators of the
money market, a significant decrease in vola-
tility was revealed with an increase in oil prices.
This can be explained by the assumption that
improvement in trade conditions increases the
optimism of economic agents and reduces the
uncertainty in the financial markets.

The expected results were obtained for
MIACR. Easing of monetary policy expected
in the future will be associated with a decrease
in the one-day MIACR rate (7able 1) by 0.275
p.p. when vectorizing “bag of words” and by
0.16 p.p. when vectorizing tf-idf. The result is
stable and significant for all information sig-
nals. The information on the expected mon-
etary policy easing reduces the uncertainty
in the money market, which is the reason for
the decrease in the volatility of MIACR. The
increase in liquidity on correspondent accounts
was associated with a decrease in the MIACR
by an average of 0.07 p.p.

The increase in oil prices is in line with the
decrease in the MIACR by an average of 0.667
p.p., as the terms of trade are improving, infla-
tion risks are decreasing and, possibly, mone-
tary policy easing.

Table 1.

EGARCH (1,1) estimation results

for MIACR

Variable

Specification 1

Specification 2

Conditional mean equation

dlogbrent, -0.668"** -0.667"**

foptone, —0.275"** _
toptone_zﬁdf,_ | — —0.160***

dlogcorr, —0.07*** —0.067**

Conditional variance equation

Y 0.032** 0.032
foptone, —2.857*** -
foptone_tfidf, - —2.324**
dlogbrent, —6.759*** —6.870™*

LL 332.354 331.51
AIC -0.354 -0.353
SIC -0.324 -0.323

Note: Significance levels *** = 1%, ** — 5%, * — 10%.
Standard errors are shown in parentheses.

Results for the 10- and 2-year government
bond yields spread and 10-year and 3-month
government bond yields spread are presented
in Tables 2 and 3. Higher oil prices also reduce
term spreads. The signal of monetary policy
easing precedes an increase in the term spread

10 This allows for the model to take into account the impact of changes in

liquidity in the banking sector



Table 2.

EGARCH (1,1) estimation
results for 10- and 2-year
government bonds spread

Table 3.

EGARCH (1,1) estimation results
for 10-year and 3-month
government bonds spread

Variable

Specification 1

Specification 2

Variable

Specification 1

Specification 2

Conditional mean equation

dlogbrent, -0.296™** —0.294***
foptone, 0.086*** -
foptone_tfidf, - 0.062***

Conditional variance equation

Conditional mean equation

dlogbrent, —0.429*** -0.430"*
foptone, 0.059*** -
toptone_tfidf, | - 0.022

Conditional variance equation

Y 0.013 0.013
foptone, | —-0.458 -
foptone_tfidf, - —0.380
dlogbrent, —2.760™** —2.765***
LL 2505.54 2504.73
AIC —2.745 —2.744
SIC =2.717 =2.717

y 0.148™** 0.147***
foptone, | —0.343 -
foptone_tfidf, - —-1.086
dlogbrent, -3.734** -3.775™*
LL 1377.405 1377.84
AIC -1.505 -1.505
SIC ~1.477 —1.478

Note: Significance levels *** = 1%, ** = 5%, * — 10%.
Standard errors are shown in parentheses.

of 10- and 2-year government bond yields by an
average of 0.074 p.p., and the spread of 10-year
and 3-month government bond yields by 0.059
p.p. with vectorization “bag of words”.

In the literature, this is explained by the fact
that interest rates decline more strongly with
the expected easing of monetary policy in the
short and medium term, compared with the
long term. If the hypothesis of expectations

Note: Significance levels *** = 1%, ** = 5%, * — 10%.
Standard errors are shown in parentheses.

regarding the term structure of interest rates is
fulfilled and price rigidity is observed, then due
to a larger decrease in rates in the short term,
economic activity may increase.

An asymmetric response of volatility to pos-
itive and negative shocks was revealed for the
term spread of 10-year and 3-month govern-
ment bonds. Volatility rises more strongly with
increasing term spread.



As for the credit spread (the difference
between the yields of corporate bonds and
long-term 10-year government bonds), the
easing of monetary policy corresponds to its
decrease by an average of 0.065 p.p. (Table 4).
This is due to the balance sheet channel of the
transmission mechanism of monetary pol-
icy'l.

When the central bank reduces the interest
rate, the net wealth of companies increases,
while the external financial premium on cor-
porate bonds decreases. Therefore, the yield
on corporate bonds declines more than the
long-term yield on government bonds, since
along with a decrease in the key rate, there is a
decrease in the default risk.

In general, the results show that informa-
tion signals about the future changes in mon-
etary policy contained in the press releases of
the Bank of Russia are an important source of
information when money market participants
make decisions.

Conclusion

Since 2013, the communication policy of
the Bank of Russia has become an important
instrument of monetary policy. In this regard,
in this article, we try to examine the degree
of effectiveness of information signals of the
Bank of Russia for the period 2013—2020. Text
analysis of the Bank of Russia press releases
was exercised to identify information signals.
At the first stage, a topic modeling of the press
release corpus was carried out to determine
the importance of various economic issues at
certain time intervals. At the second stage, a

Table 4.
GARCH (1,1) estimation results
for the yield spread of corporate
and 10-year government bonds

Variable Specification 1| Specification 2

Conditional mean equation

dlogbrent, 0.398*** 0.40***
foptone, —0.056* -
foptone_tfidf, | - —0.073**

Conditional variance equation

Y -0.049 -0.05
foptone, —0.256 -
foptone_tfidf, - —1.347
dlogbrent, —4.707*** —4.749***
LL 1639.891 1642.158
AIC -1.793 -1.796
SIC —1.766 -1.768

Note: Significance levels *** = 1%, ** — 5%, * — 10%.
Standard errors are shown in parentheses.

dictionary of positive and negative words was
used to assess the directionality of informa-
tion signals of monetary policy.

' The balance sheet channel shows how a change in the interest rate affects the welfare of economic
agents through changes in the prices of financial assets that are part of net wealth and can be used as
collateral for lenders. As such, the change in prices for financial assets affects the assessment of the

default risk for economic agents

12 External financial premium - the difference between the cost of raising finance through
the sale of shares or bonds and the cost of using funds from the main economic activity



Overall, the results indicate that information
signals of the Bank of Russia play an important
role in managing expectations by market par-
ticipants, which has been illustrated for various
indicators of the money market. The expected
easing of monetary policy by the Bank of Rus-
sia was associated with a drop in the one-day

MIACR, a reduction of the term spread and an
increase in the credit spread. Compared to inter-
national experience, which shows a decrease in
uncertainty after monetary policy easing, the
influence of information signals on the volatil-
ity of money market indicators was not revealed,
with the exception of the MIACR. m
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