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Abstract

In this study, we empirically examine the effects of the Bank of Japan
(BOJ)’s communications through its meeting minutes on the financial markets,
especially during Mr. Kuroda’s administration from April 2013 to September
2017. Using computational linguistic models and the Latent Dirichlet Allocation,
we quantify the contents of the BOJ minutes and extract topics form these
minutes, including the bank’s historical monetary policy and policymakers’ views
on current economic conditions. The empirical results suggest that a relationship
exists between the estimated topics and the market reactions on the days on
which the minutes are released. Although the market paid attention to the
monetary policy description in the minutes in the early period of the introduction of
quantitative and qualitative monetary easing (QQE), the significance of monetary
policy information under the October 2014 expansion of the QQE on financial
markets faded. In contrast, information on fund-provisioning measures to support
Japanese companies’ activities, including a negative interest rate policy, induced a
decline in the stock market. We found that the market pays attention to meeting
members’ opinions on current economic conditions.



1 Introduction

Today, central bank communication has become a key tool used by these banks to
gain support for their monetary policies. Blinder et al. (2008) defined central bank
communication as information that the central bank makes known to the public regarding
its current and future monetary policy objectives, monetary policy strategy, economic
outlook and outlook regarding the path of future policy decisions. Two main reasons exist
for why an increasing number of central banks have activated such communication. First,
central banks as independent institutions have a duty to explain both their actions and
the thinking that underlines their monetary policies. Second, central banks communicate
to manage market expectations and to influence asset prices. Moreover, Blinder et al.
(2008) explained that the latter using the two aspects of ‘creating news’ and ‘reducing
noise’. ‘Creating news’ means that a central bank’s announcement promotes expectations
and moves asset prices. ‘Reducing noise’ means that a central bank’s talk contributes to
the predictability of its actions, which reduces financial market volatility.

Recently, the Bank of Japan (BOJ) regarded central bank communication also as an
important toolkit to ensure the efficiency of its monetary policy. Shirai (2014), as a policy
board member of the BOJ, presented three reasons why the BOJ accepted central bank
communication. First, in January 2013, the BOJ adopted a 2% price stability target
in terms of the year-over-year rate of change on the basis of the consumer price index
(CPI). Second, also in January 2013, the BOJ and the Japanese government released a
joint statement on their cooperation to overcome deflation and to achieve sustainable
economic growth. Finally, the BOJ is actively using its communication strategy to
achieve a 2% price stability target on monetary accommodations under quantitative and
qualitative monetary easing (QQE) that started in February 2013. In particular, the
BOJ declared that from April 2013, ‘The Bank will continue with the quantitative and
qualitative monetary easing, aiming to achieve the price stability target of 2%, as long as
it is necessary for maintaining that target in a stable manner’. The strategy was called
the open-ended forward guidance and was an attempt to enhance the effect of the QQE.

However, some market participants pointed out that the monetary policy under
Mr. Kuroda’s BOJ administration, including the introduction of the QQE in April
2013, ‘ Expansion of the QQE’ in October 2014 and the introduction of the ‘QQE
with a Negative Interest Rate’ in January 2016, provided no signals before they were
implemented. Although such a monetary policy, which cannot be expected by market
participants, influences asset prices given the sudden change, the effect of monetary policy
transparency through central bank communication is weakened. As a result, asset price
volatility can be higher because of the uncertainty that monetary policy induces. In
that case, we speculate that market participants seek to obtain additional clues on future
monetary policy in the information that the BOJ publishes, such as statements, speeches
and minutes, after every monetary policy meeting (MPM).

Typically, the BOJ minutes of a meeting are released three business days after the next
MPM. Beforehand, the BOJ provides a lot of information on its monetary policy stance
through statements and speeches immediately after the meeting and outlook reports.
Thus, market participants may have already expected the BOJ’s future actions before the
publication of the minutes. However, market participants who are concerned about sudden



changes in monetary policy focus on the contents of the deliberations over monetary
policy in the minutes and volatility moves on release days. Then, we hypothesise that the
changes in the substance of the minutes can influence the market’s mind. To examine this
hypothesis, we use tools from computational linguistics and measure topics in the BOJ
minutes, allowing us to analyse whether each topic affects asset prices.

Our study proceeds as follows. Section 2 reviews previous studies on the impact of
central bank communication on asset prices, and Section 3 describes our sample and
data sources. Section 4 introduces our computational linguistic approach and reports
the estimations. Section 5 verifies the asset price movements on the release day of the
BOJ minutes and reports the results of our empirical tests on the relationship between
volatility and the topics extracted in Section 4. Section 6 concludes.

2 Previous Studies

Numerous studies exist on central bank communication on both the theoretical and
empirical fronts. Geraats (2006) and Eusepi and Preston (2010) showed a model-based
evaluation of central bank communication strategies. In terms of the empirical literature,
Kohn and Sack (2003) and Giirkaynak et al. (2005) measured the effect of FOMC
monetary policy surprises in financial markets using multiple factors. The latter study
uses a high-frequency event-study analysis and measures the movements of bond yields
and stock prices after central bank announcements. They decomposed the effect of the
announcements into two factors, as explained by a monetary policy action factor and
a statements factor. They concluded that a statements factor has an important effect
on longer-term Treasury yields, and the statements have a significant effect on investor
expectations.

Previously, ample empirical studies demonstrated that monetary policy information
released by the BOJ affects market expectations. For example, Honda and Kuroki (2006)
showed that changes in the monetary policy target significantly impact both intermediate-
and long-term interest rates. Nakajima and Hattori (2009) proposed also that the release
of economic outlook reports or the MPM minutes decreases volatility, whereas changes
in monetary policy and an increase in the MPM members who vote against the proposal
increase volatility.

Simultaneously, certain empirical studies approached the content of central bank
communications and focused on the wording. As an initial study, Romer and Romer
(1989) read minutes of the FOMC and identified occasions when policymakers seemed to
take a more anti-inflationary stance by picking up words in the minutes. Their approach
attempted to find exogenous monetary policy shocks but had the problem of subjectivity
because of the manual selection of target words. To remove this obstacle, alternative
studies assessed the context of monetary policy using computational linguistics tools.
Fligstein et al. (2014) applied Latent Dirichlet Allocation (LDA), which was developed
by Blei et al. (2003), to FOMC transcripts in order to analyse policymakers’ recognition
of financial crises. Using LDA, Hansen et al. (2014) examined transparency in FOMC
monetary policymakers’ statements from FOMC minutes.

Hendry and Madeley (2010) and Hendry (2012) measured the impact of central bank
communication in Canada on financial markets using other text-mining tools. Jegadeesh



and Wu (2015) extracted contents also from FOMC meeting minutes and applied the
LDA. They reported topics on economic outlook and monetary policy stance, particularly
as related to return volatility. Hansen and McMahon (2016) decomposed monetary policy
information from the FOMC into multi-dimension aspects and measured the dimensions
that most affected both market and real economic variables. To distinguish the state of
the economic condition from the information in the FOMC transcript, they use the LDA
and found that shocks from the current economic condition factor is less important than
the forward guidance factor on financial markets in FOMC communications.

To the best of our knowledge, several studies exist on BOJ communication using
textual analysis. Shibamoto (2016) applied a text-mining approach to words in press
conferences after the MPMs and found that asset prices react through BOJ communication
factors, which are especially the central bank’s policy intentions and preferences. In terms
of the LDA, which our study uses, Shirota et al. (2014) and Shirota et al. (2015) extracted
topics from BOJ minutes and analysed the transitions. However, these studies do not
point out the relationship between each topic and financial markets. In this study, we
confirm the relationship.

3 Data

3.1 Introduction of BOJ minutes

In this subsection, we first provide how and when the BOJ releases decisions in
the MPMs. Approximately three stages exist for informing monetary policy. First,
monetary policy releases and outlook report outlines are announced rapidly after the
MPMs. Second, entire outlook reports are published the following day. Finally, the
minutes are released after approximately one month after the completion of the MPMs
(the details of the timing of each piece of information are shown in Table 1). Therefore, the
impact of the minutes on financial markets seems very restrictive. However, the minutes
include a lot of information that indicates the likely future path of monetary policy. Thus,
we consider that the minutes can influence market expectations about future monetary
policy.

Before our analysis, we briefly reviewed the BOJ’s monetary policy since Haruhiko
Kuroda was inaugurated as the 31st governor because we believe that such information
can be meaningful for the following sections. The BOJ implemented the QQE under
Kuroda’s BOJ administration. Table 2 summarises the deliberation results of monetary
policies noted in the minutes. Table 2 shows that the BOJ monetary policy changed six
times in the relevant terms, as follows: 1) introduction in April 2013 of the QQE; 2)
expansion in October 2014 of the QQE; 3) introduction of supplementary measures in
December 2015 for the QQE; 4) introduction of the QQE in January 2016 with a negative
interest rate; 5) enhancement in July 2016 of monetary easing and 6) introduction of the
QQE in September 2016 with yield curve control.

Given the introduction of the QQE, the BOJ shifts the monetary policy target from the
uncollateralised overnight call rate to the monetary base. Accordingly, the BOJ decided
to increase asset purchases of Japanese government bonds (JGBs), exchange traded funds
(ETFs) and Japan real estate investment trusts (J-REITs). During the period of the



QQE expansion, the BOJ announced that it accelerated the pace of the increases in
the monetary base and expanded asset purchases. However, these increases in asset
purchases could lead to decreases in financial institutions’ holdings of eligible collateral,
increases in the average remaining maturity of the JGBs and shortages of the J-REITs
eligible for the BOJ to purchases. Therefore, in December 2015, the BOJ introduced
supplementary measures for the QQE. In the next MPM, the BOJ announced that it
applied a negative interest rate of 0.1% to its current accounts of financial institutions.
From this period, the BOJ adopted measures in terms of three dimensions: quantity,
quality and interest rate. In 2016, the Japanese economy was exposed to uncertainties
from the global financial market because of the United Kingdom’s withdrawal from the
European Union and a slowdown in emerging economies. To reduce the impact of these
uncertainties on the domestic economy, in July 2016, the BOJ enhanced monetary policy
by increasing purchases of ETFs and establishing measures to ensure smooth funding
in foreign currencies by Japanese firms and financial institutions. In September 2016,
the BOJ reviewed the outcome of the QQE that started in April 2016 and decided to
introduce the QQE with yield curve control to enhance the monetary easing effect. This
new framework consisted mainly of two components: 1) ‘yield curve control’ through
which the BOJ controls short-term and long-term interest rates; 2) ‘inflation-overshooting
commitment’ through which the BOJ promises to continue to expand the monetary base
until the price stability target is achieved. From the minutes, we are able to understand
not only these monetary policies decisions above our explanations but also the background
and the path to them.

In our study, we focus on the minutes from April 2013 to September 2017 and
downloaded them from the BOJ’s web site.! Our sample consists of 52 meeting minutes.
We adopted the minutes in Japanese because our main target in the following analysis
is the domestic financial market, and we supposed that the original version in Japanese
can convey more accurately the discussion contents. To apply Japanese minutes to our
textural analysis method, we use morphological analysis with MeCab.? The BOJ minutes
include technical terms on finance and economics. We employed mecab-ipdic-NEologd?
as the morphological analysis dictionary in MeCab. Using SlothLib,* we picked up only
nouns in the minutes after removing terms in the stop word list. After these processes,
the size of the source text used is 94,235 words.

3.2 Market reaction data

In this study, we used daily business data from financial markets to measure market
reactions on the days on which the BOJ minutes are released. For the bond market, we
used two-year, five-year, ten-year and 40-year JGB yields. We downloaded these data
from the Ministry of Economy, Trade and Industry in Japan. We employed also TOPIX,

!Minutes downloaded in PDF from https://www.boj.or.jp/mopo/mpmsche_minu/minu_all/index.
htm/

2MeCab is a morphological analyser for Japanese language developed by the Nara Institute of Science
and Technology and is currently maintained by Taku Kudou.

3See https://github.com/neologd/mecab-ipadic-neologd

4See http://svn.sourceforge.jp/svnroot/slothlib/CSharp/Version1/SlothLib/NLP/Filter/
StopWord/word/Japanese.txt



Nikkei225 and the yen/dollar exchange rate. To observe changes in the J-REITs, which
are target assets for the BOJ’s purchases, we used the TSEREIT also. Except for bond
data, these data resources are all from Datastream. The observation term is from April
2013 through September 2017, which includes 1,175 business days. The BOJ meeting
minutes are published at 8:50 a.m. on the release day. If the financial market reacts to
the minutes’ release, asset value changes are observed on that day or after the next day.
Therefore, we constructed our event window as one day or two days.

Defining 7 = 0 as the event date, 7 = T} + 1 to 7 = T, — [ indicates the event window,
where [ is the event window length of one or two days. We calculate the event-window
return volatility for each equity LB; using the following equation. Specifically, for each

minutes ¢ in our sample:
VEP = (VED — VDY) % 100 (1)

For other assets O A;, we computed the event-window return volatility using the following
equation:
V.4 = (log P — log PA) x 100 (2)

To simplify the following explanation, these event-window return volatilities in Eq. 1 and
Eq. 2 are collectively referred to as V.

4 Measuring BOJ minutes

In this section, we explain the LDA developed by Blei et al. (2003), which we use
for the topic extraction from the BOJ minutes and consider the output from the BOJ
minutes using the model. The LDA assumes that each minute is a mix of a large range of
‘topics’. These topics appear as a group of words, and each word has an internal latent
meaning.

Two primary motivations exist to use the LDA for the extraction topics from the
minutes. First, this topic model can estimate consistently topics that appear natural
without a pre-assigned label (Hansen et al. 2014). Therefore, this approach can exclude
a researcher’s subjectivity and can classify using common intuition despite time-varying
topics. Second, although standard topic models allocate the same words to just one topic,
this model allows the same word to appear in multiple topics (Hansen et al. 2014). This
flexibility enables more accurate descriptions of the content in the minutes.

The remainder of this section describes the frame of the LDA. Subsequently, we discuss
the result of the estimated topics from each BOJ minute.

4.1 Latent Dirichlet Allocation (LDA)

The LDA is a very popular algorithm based on the multi-hierarchical Bayesian
model. This model supposes that each topic has group words on the basis of repeated
co-occurrence across paragraphs, and that one document (or one minute) has several
topics. Each topic is characterised by different probability distribution over the words.
The document is modelled as a distribution over the topics.

For a further description of LDA, the following symbols are used:



wy = (Wy1,Wea, -+ ,Wej, - ,wyy,) are the words that appear in minutes ¢, which
represent the minutes released on day t; I; is the total number of words in each
minute ¢

2= (21,262, , %4, 21,) are the topics for w,

D is the total number of the sample minutes

K is the total number of topics

V' is the total number of vocabulary words that appear in all minutes for the sample

01 is the probability that topic k appears in minutes ¢: the proportion of topic k in
minutes ¢

0; = (614,024, ,0k,) is the topic distribution for minutes ¢

¢r 1is the probability that word v appears in topic k

¢, is the word distribution for topic &

a = (ag,as, -+ ,a) are the hyper-parameters of the Dirichlet prior on the per-minute
topic distributions, which are K-dimensional vectors

B = (b1, Pa, -+ ,Pv) are the hyper-parameters of the Dirichlet prior on the per-minute
topic distributions, which are V-dimensional vectors

We consider the statistical process of topic distribution 6,. 6, is the probability
K-dimensional vector. For each minute ¢, we assume that these vectors follow an order- K
Dirichlet distribution over the K topics:

0; ~ Dir(«) (t=1,---,M). (3)

Given minutes t’s topic mixture 6;, each word w,; is assigned to topics z;;. We assume
that this allocation follows the multinomial distribution governed by topic vector 6,:

Zt,i ~ Multl(@t) (/l = ]., cee 7nt). (4)

The K topic distributions ¢y, are collections of dimensional vectors that follow an order-V
Dirichlet distribution over the V' vocabularies, governed by hyper-parameter [3:

qbk:NDir(ﬁ) (k:17"' vK)' (5)

The word w;; in minute ¢ is selected from V' unique words from our BOJ minutes sample.
We assume that the choice of word w;; follows a multinomial distribution governed by
the result of ¢., ;:

wy; ~ Multi(¢z,,) (t=1,--,my). (6)

Although wy is the only observable variable, the other variables are latent. We describe
this generating process as the joint distribution of latent variables, ¢, 6; and z; and the
observable variable wy, as follows:

K Iy

P(¢x, 01, 20, w) = [ [ P(ow) [T P0:) | [T PCaeil 00 Plwrildn, 24.) (7)

k=1 t=1 =



If we observe w; from our BOJ minutes sample, we can compute the posterior distribution
of the document-topic structure given the observed minutes using Bayes’ Rule:

P(¢k,9t,zt,wt)
Pl (8)

P(¢k’7 9t7 Zt|wt) ==

Although we can compute the numerator in Eq. 8 with other Bayesian inference
methods, the denominator is by construction a double integral, which cannot be computed.
Then, we estimate the parameters in the LDA using a collapsed Gibbs sampling
algorithm introduced by Griffiths and Steyvers (2004). Their approach directory estimates
the posterior distribution over topic assignments z;; by integrating out ¢ and 0.
The algorithm first randomly assigns topics to words and updates topic assignments
by repeatedly sampling from the appropriate posterior distribution. For algorithm
implementation, we use models.ldamallet® in Gensim, which is in the Python package.

To estimate the parameters in the LDA, we must set the number of topics K. In terms
of deciding on the number, we adopt an evaluation index for a topic model introduced
by Newman et al. (2010), which is called ‘coherence’. The score measures word-pair
co-occurrence between the set of the NN highest probability words of a topic. This
evaluation defines that the LDA model with the highest score is the best model. We
compare the models with a different number of topics K, and decide on the number of
the topic whose model has the largest coherence score. As a result, we set the number of
topics K to eight.

4.2 Estimated topics

In this subsection, we discuss the outputs from the LDA estimation. As mentioned
in a previous subsection, LDA estimates latent variables: ¢kv, Hkt and z;;. Now,

we mainly focus on 5,; and 97;, and use them to examine the contents of the BOJ
minutes. The LDA is an unsupervised learning algorithm. Accordingly, it does not have
a meaningful label before classification, making the implications of each topic depend on
a researcher’s subjective judgement (Hansen et al. 2014). To avoid the misinterpretation
of each estimated topic, we revalidate these results by reading the raw text of the minutes.

The rank of topic probability gzﬁk » of each word v can describe the meaning of topic k.
Table 3 and Table 4 report the top 40 words for each topic. They should be noted that
the same words can appear in multiple topics because of the property of the LDA. For
example, ‘PJili (prices)’ appears in almost all topics, as shown in the table. In the tables,
‘weight’ indicates the score of 5;;, which the LDA estimates. A higher weight score for
a word indicates that the word is more characteristic in the topic. For example, Topic
0 in Table 3 is characterised by the words that have a high weight score, such as ‘Y
(prices)’, ‘F&VF (economy)’, ‘HER (target)’, ‘E A%l (purchases)’ and others.

In contrast, the topic proportion 6, over time can grasp the trend of the contents in
the minutes. The fluctuations in the proportions of the entire estimated topic in the BOJ
minutes for the MPMs between April 2013 and September 2017 are shown in Figure 1.
At each point in time, the trend of the contents in the minutes can be explained by the

5See https://radimrehurek.com/gensim/models/ldamallet.html
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high score of the ratios of the topics: H/k\t For instance, Topic 0 accounts for a large part
of the minutes released on 2 May 2013, indicating that these minutes are devoted mainly
to Topic 0. For further consideration, the MPM members discussed mainly Topic 0 at
the MPM for these recoded minutes, and market participants can understand the BOJ’s
stance at that time by reading the minutes. -

Based on the frequency appearance words in each topic, 0y, and each topic proportion
over time, we interpret the topics as follows.

Topic 0: BOJ’s Monetary Policy Decision under Introduction of the QQE

Topic 0 includes the words related to the BOJ’s monetary policy decision on the top
word distributions, as shown in Table 3, such as ‘E A#Ll (purchases)’, ‘E/f& (JGB)’, ‘&
A« ERYBREER (quantitative and qualitative easing)’ and ‘%% ) —~X—2Z (monetary
base)’, among others. Figure 2 shows time series changes of the topic proportion regarding
Topic 0: 9/0;. The score reaches its peak after the introduction in April 2013 of the QQE,
and decreases towards the October 2014 expansion of the QQE.

To validate our interpretation, we read the minutes for which Topic 0 accounts
for a large part. In general, the BOJ’s minutes were summarised in approximately
20 pages and consisted mainly of six components: 1) Summary of Staff Reports on
Economic and Financial Development; 2) Summary of Discussions by the Policy Board on
Economic and Financial Developments; 3) Summary of Discussions on Monetary Policy
for the Immediate Future; 4) Remarks by Government Representatives; 5) Votes; and 6)
Discussion on the Statement on Monetary Policy.

Our investigation objects are the minutes released on 2 May 2013, 14 June 2013 and
17 July 2013, and have high topic proportion regarding Topic 0. The common features of
these minutes describe the explanation and effect of the QQE on the part of ‘ Summary
of Discussions on Monetary Policy for the Immediate Future’ and comprise a significant
number of pages. Meanwhile, we confirmed the content of the minutes for which Topic 0
comprises a low proportion. We searched the minutes released on 6 November 2014, and
found that the chapter on monetary policy accounts for fewer pages than the pages for
the previously described minutes. For these reasons, we interpreted the implications of
Topic 0 as the monetary policy decision during the early period of the introduction of the
QQE. Then, we labelled this topic Monetary Policy 1.

Topicl: BOJ’s Monetary Policy Decision under the QQE Expansion

Similar to Topic 0, Topic 1 as reported in Table 3 includes also words related to
monetary policy, such as ‘&Y « BEHYEBREEN (quantitative and qualitative easing)’, ‘4
] (interest rate)’, ‘4RI (monetary policy)’, ‘¥ %% 1) —~X—Z (monetary base)’
and others. Compared with the word list for Topic 0, Topic 1 is described by words on
asset purchases, such as ‘Bl A%l (purchases)’, ‘B (asset)’, ‘ETF’ and others. From
Figure 2, the proportion changes of Topic 1, 9/1:, peaks from November 2014 to November
2015. This period corresponds to the term under the QQE expansion that begins from
October 2014. We confirmed the minutes with a high proportion of Topic 1. In the
minutes released on 25 December 2014, for which the proportion is elevated to the peak,

we discovered that these minutes emphasised that the QQE expansion is beneficial to an



increase in inflation expectations. Furthermore, we found that the minutes released on
20 March 2015, whose proportion of Topic 1 has peaks, mentioned also the relationship
between the QQE expansion and inflation expectations. From this discussion, we interpret
that Topic 1 concerns monetary policy under the QQE expansion after October 2014. We
labelled this topic Monetary Policy 2.

Topic 2: BOJ’s Monetary Policy Decision after the Introduction of the QQE
with Yield Curve Control

Topic 2 in Table 3 is also characterised by the words related to monetary policy.
Compared with Topic 0 and Topic 1, certain characteristic words appear only in Topic
2, such as ‘FBfE (control)’, ‘A4 —I)V FA—7" (yield curve)’, “EI&F] (long-term interest
rates)’ and others. In turn, the proportion of Topic 2, 0/2;, in Figure 2 peaks on 7
November 2016. Concerned minutes describe the introduction of the QQE with yield
curve control from September 2016. After the proportion peaks, this topic maintains high
levels until September 2017. Confirming the contents of the minutes in these terms, yield
curve control through asset purchases is mentioned. From this discussion, Topic 2 seems
to be about monetary policy after the introduction of the QQE with yield curve control
after September 2016. Therefore, we defined Topic 2 as Monetary Policy 3.

Topic 3: Fund-provisioning Measures

Topic 3 in Table 3 includes also words that appear in the above topics, such as ‘B A
L (purchases)’, ‘“BEHY « HHIBREIFEN (quantitative and qualitative easing)’ and others.
Meanwhile, this topic is characterised by specific words, such as ‘3Z#% (support)’, ‘<BRlFE
B (financial institutions)’, ‘“BH} (lending)’, ‘&ft#T (fund-provisioning)’, ‘= A + A4
M| (negative interest rate)’ and others. Figure 3 reports time series changes of the Topic
3 proportion, 9/3\t From this figure, the topic increases in certain minutes, including those
released on 2 May 2013, 14 March 2014, 3 February 2016 and 18 March 2016. We checked
these minutes using the words in Table 3 and found that they describe fund-provision
measures to stimulate domestic corporate activities. In the minutes released on 14
March 2013, policymakers discussed the Stimulating Bank Lending Facility and other
measures to strengthen the growth of Japan’s economy. They concluded that these
operations can enhance the effect of the QQE. Additionally, the minutes released on
3 February 2016, which had an extremely high Topic 3 ratio, described the introduction
of supplementary measures for the QQE. Through this operation, policymakers decided
to introduce measures to support companies that invest in physical and human capital to
stimulate the domestic economy. The next set of minutes released on 18 March 2016 was
also occupied by this topic, corresponding to the MPMs that discuss the introduction of
the QQE with a negative interest rate. The purpose of this operation stimulates bank
lending. Therefore, this measure intends also to enhance the supply of money to domestic
firms, strengthening economic growth. From these reasons, we interpreted Topic 3 as a
fund provisioning measure to stimulate Japanese companies’ activities. Thus, we labelled
this topic Fund-provisioning Measures.



Topic 4: Outlook for Economic Activity and Prices

The BOJ issues economic outlook reports four times a year after the MPMsS, in
January, April, July and October. The contents of the reports are discussed at the
concerned MPMs. Figure 4 indicates the changes in the proportion of Topic 4: 0,,.
The ratio of the topic has regularity; that is, the minutes released at the end of May
and November until 2015, and March, June, September and November after 2016, have
a high ratio of Topic 4. We confirmed the content of these minutes using the words
list for Topic 4 in Table 4, which includes words related to economic outlook, such as
‘Ui (prices)’, ‘HIH L (outlook)’, ‘Wil L H-# (inflation rate)’, ‘F&HF (economy)’, ‘T 5
(condition)’ and others. Then, we found that these minutes correspond to the MPMs that
discussed economic outlook reports. Hence, we viewed Topic 4 as concerning discussions
on economic outlook reports and labelled this topic Outlook Report.

Topic 5: Economic and Financial Development

From Table 4, Topic 5 is characterised by words related to economic trends, such
as ‘JofT & (future)’, ‘BRI (circumstance)’, B AVHE (consumer spending)’, ‘E%fiif& &
(capital investment)’, ‘{§% (condition)’, ‘[If& (recovery)’ and others. Figure 4 reports
also the time series changes of Topic 5’s proportion: 9/;5 As shown in the figure, Topic
5’s ratio seems inversely correlated with Topic 4’s ratio; that is, the ratio of Topic 5
increases when the ratio of Topic 4 decreases. We checked the contents of the minutes
and found that these topics are allocated in same chapter: Summary of Staff Reports on
Economic and Financial Development. In the MPMs without an economic outlook report,
in this chapter, policymakers only shared their opinions on the economic and financial
situations. In contrast, the MPMs that discussed economic outlook reports simultaneously
addressed sharing opinions and summarising drafts of the reports. Thus, the ratio of Topic
5 decreased and the ratio of Topic 4 increased. From these considerations, we interpreted
that Topic 5 refers to policymakers’ opinions of economic and financial circumstances and
labelled it Economic and Financial Development.

Topic 6: Emerging Economies

Topic 6 in Table 4 seems to consist of keywords related to emerging economies, such as
‘FEFF (economy)’, “Hr (emerging country)’, ‘Hiitti  (exports)’, ‘T %)L F — (energy)’
and others. Figure 5 plots the time series of the proportion of Topic 6: 0/6;. According
to the transition, the proportion peaks in the minutes released on 13 October 2015,
24 December 2015 and 3 August 2016. In these minutes, we found that policymakers
discussed the effect of the slowdown of emerging economies on the domestic economy in
terms of imports and productions. In contrast, we observed that the minutes released on
22 March 2017, whose ratio of Topic 6 is relatively low, does not indicate as such. Hence,
we defined this topic, which explains the impact of the emerging economy on Japan’s
economic activities and labelled it Emerging Economies.

For further discussion, Figure 1, which displays changes in entire topics’ proportions
over the time, indicates that the ratio of Topic 6 increases from mid-2015 to mid-2016

6Until 2015, the outlook report was released twice a year: at end of April and end of October.
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relative to other topics. This finding suggests that policymakers discussed this topic in
greater detailed and, above all, worried about economic and financial developments in
emerging countries.

Topic 7: Impact of Consumption Tax Hike

Topic 7 in Table 4 captures the words related to consumption tax hikes, such as
‘Bl Z LU (hike)’, WHEBL (consumption tax)’, ‘BRITIAAFFEE (rush demand)’, VHEH
(consumer)’ and others. In Figure 6, the time series proportion of the topic, 9/7\¢, increases
from when the Japanese government passed the consumption tax hike bill in October
2013, and maintains its peak after the implementation of the tax hike in the subsequent
half a year. We confirmed the contents of these minutes and found that policymakers pay
attention to the effects of the tax hike on domestic economic activities, such as economic
outlook, consumer spending, price development and others. Accordingly, we interpreted
that this topic captures the content of meeting members’ consideration of the impact of
consumption tax hikes on the domestic economy, and we labelled this topic Consumption

Tax Hike.

5 Empirical test and result

5.1 Measuring the informativeness of the BOJ minutes

In this subsection, we examine whether the BOJ minutes influence asset prices and
yields. As mentioned in section 3.1, a long time passes between when the MPM minutes
are recorded and released. Thus, the impact may very well be quite small or non-existent.
To reject this possibility, we test the impact using the high-frequency event-study test
introduced by Swanson (2011). This method uses changes in financial markets within
narrow windows of times, especially one- or two-day changes in each asset price or yields
in this study. We assume that changes around the BOJ’s minutes’ release days should
reflect significant reactions from the releases relative to other days. To investigate this
hypothesis, we develop hypothesis tests. The null hypothesis is that releases of the BOJ’s
minutes had no effects on market participants’ expectations; thus, the change in the asset
price or yield was the same: Hy : V; = 0. V, is computed in Eq. 1 or Eq. 2. An alternative
hypothesis is that the announcements lead to significant effects on the market’s mind, and
then the changes in asset prices or yields are statistically significant: H; : V; # 0.

Table 5 and Table 6 report the results of the event-study analysis explained previously.
The top panel in each table reports the change in each asset across every event window
for each release day. The bottom panel reports the unconditional standard deviation of
each change in assets for one- and two-day windows during our observation terms. The
statistical significance of each asset response is assessed by dividing each change by the
unconditional standard deviation for the same asset and window size in the bottom panel.
Next to each change in asset, the statistical significance for a two-sided t-test is reported
using asterisks: * 10 %, ** 5 % and *** 1 % level.

From Table 5, the changes within the one- and two-day windows in two-year and
five-year Treaty yields were statistically significant on 3 February 2016 when the minutes

11



on the introduction of supplementary measures for the QQFE were released. On 18 March
2016, the minutes indicated that the introduction of the QQE with a negative interest
rate had a remarkable effect on the changes within a one-day window in all Treaty
yields for all maturities. Subsequently, the release of minutes that recorded the MPMs
on the enhancement of monetary easing in July 2016 (released on 27 September 2016)
caused changes within one- and two-day windows in two- and five-year Treaty yields with
statistical significance. These results show that the bond market changed around the
release days of the minutes that described the BOJ’s monetary policy changes, especially
during the implementation period of the QQE with a negative interest rate.

In contrast, other asset prices did not seem to change on specific days, such as the bond
market, as shown in Table 6. The change in the TOPIX and Nikkei225 stock markets
are statistically significant on the release days between May 2013 and May 2014. The
change in the J-REITs (TSEREIT) often seemed to occur on release days in 2013 and,
subsequently, such changes are not statistically significant. The change in the yen/dollar
exchange rate seems to have no trend relative to other asset prices or yields.

The reaction of the assets reported previously seems to have been caused by not only
the release of the minutes but also by other factors. However, we show the possibility
that this factor influences changes in asset values from the result of the aforementioned
event-study analysis.

5.2 Relationship between individual BOJ’s minutes’ topics and
changes in asset values

In this subsection, we analyse the informativeness of the individual topics estimated by
the LDA, particularly using time series changes to each topic’s proportion. To investigate
this phenomenon, we are motivated by the approach in Jegadeesh and Wu (2015). They
examined the relationship between unexpected volatility and the proportion of estimated
topics’ proportions. We calculate also the unexpected volatility on release day t as the
raw volatility and the average event-window volatility as follows:

n
Viej

UVip = Vi —
n

(9)

i=1

Because we follow Jegadeesh’s approach, we use n = 20 days. Regarding event-window
return volatility V; as computed in Eq. 1 or Eq. 2, we set the event-window length as one
day: | = 1 day. Then, we assess the relationship between the unexpected volatility and
the proportion of each topic, as in the following equation:

M
UVi=a+ B0+ > YmXons + € (10)

m=1

where UV, is the unexpected volatility of each asset around the event window on release
date ¢t computed per Eq. 9, 0, is the proportion of topic k estimated by LDA and X,
represents the control variables, including:

SPX, : Standard and Poor’s 500 Index, which is calculated as 100 times the first log
change over the time window under consideration on release day ¢ (basis point);
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DJIA; : Dow Jones Industrial Average, which is calculated as 100 times the first log
change over the time window under consideration on release day ¢ (basis point);

WTI, : West Texas Intermediate, which is calculated as 100 times the first log change
over the time window under consideration on release day t (basis point);

SHCOMP; : SSE Composite Index, which is calculated as 100 times the first log change
over the time window under consideration on release day t (basis point); and

LUYV; : the unexpected volatility of each asset on the previous business day of release day
t, calculated per Eq. 9.

Each regression uses 52 daily observations that capture all minutes’ release days in our
sample from April 2013 to September 2017. .

Table 7 reports the coefficient estimates for each topic proportion 6, from regression
10. First, the coefficient estimates for the Monetary Policy 1 topic proportion, which
captures the content for the period of the introduction of the QQE, are statistically
significant and negative and use the unexpected volatility of the five- and 10-year Treaty
yields as explained variables. In addition, the coefficient estimate for this topic proportion
is statistically significant and positive with the unexpected volatility in J-REITs. This
result corresponds to the outcome in Table 6 and gives us a further topic for discussion.
That is, information on the Monetary Policy 1 topic in the minutes affected the volatility
of J-REITs. The slope coefficient for the yen/dollar exchange rate is also significantly
positive for this topic. We interpret that information on monetary policy during the
introduction of the QQE caused the yen to fall against the dollar.

In contrast, the coefficient estimate for the proportion of the Monetary Policy 2 topic,
which describes monetary policy under the October 2014 expansion of the QQE, is only
statistically significant and negative with the yen/dollar exchange rate. Furthermore, the
coefficient estimates for the Monetary Policy 3 topic concerned monetary policy after
the introduction in September 2016 of the QQE with yield curve control, and are not
statistically significant with unexpected volatility in any assets. These findings suggest
that information in the minutes on monetary policy, especially the expansion of the QQE
and the QQE with yield curve control, did not influence market expectations.

The Fund-provisioning Measures topic significantly affects both bond and stock
markets. Specifically, the slope coefficient for government bond yields, except for the
40-year Treaty yield, is significantly negative for this topic. Regarding the stock market,
the proportion of the Fund-provisioning Measures topic is significantly related to negative
changes in stock price indices. According to the interpretation of the extraction from
the minutes in subsection 4.2, the Fund-provisioning Measures topic is strongly related
to the description of monetary policies that introduced in December 2015 supplementary
measures for the QQE, and that introduced in January 2016 the QQE with a negative
interest rate because these policies stimulated the supply of money to domestic companies.
The findings from these results identify that the market paid attention to this information
in the minutes, and that the descriptions on the measures forced the stock market to
decline.

The coefficient estimates for the other topics - ‘Outlook Report’, ‘Economic and
Financial Development’ and ‘Consumption Tax Hike’ - are also statistically significant
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with the unexpected volatility in some assets in Table 7. The findings from this result
suggests that market participants pay attention to the monetary policy description and
to information such as policymakers’ views on current economic conditions.

6 Conclusion

In this study, we empirically examined the effect of BOJ communication through BOJ
meeting minutes on financial markets, especially under Mr. Kuroda’s BOJ administration
from April 2013 to September 2017. Using a computational linguistic model, we quantify
the contents of and extract eight topics from the minutes, including their historical
monetary policy and policymakers’ views on current economic conditions. The empirical
results suggest that a relationship exists between the estimated topics and market
reactions on the minutes’ release days. During the early term of the introduction of
the QQE, the market paid attention to the monetary policy description in the minutes,
for which a long period had passed from being the subject of the MPMs. However,
information in the minutes on monetary policy under the October 2014 expansion of the
QQE and under the September 2016 QQE with yield curve control resulted in no changes
to the bond and stock markets. From this point, the effect of communicating through
the minutes during the four and a half years from April 2013 faded. Far from that,
information on fund-provisioning measures to support Japanese companies’ activities,
including a negative interest rate policy, induces the stock market to decline. In contrast,
we found that the market pays attention to meeting members’ opinions about current
economic conditions.

Significant improvements can be made to this study in future research. The first
improvement is to exclude other factors that affect the changes in asset prices or yields.
One approach is to use tick-by-tick trading data and to construct a narrower event window.
The second approach is to develop a tool that measures market sentiment in financial
markets from words appearing in the text, such as in Loughran and McDonald (2014).
They used directional word lists to measure the tone of the financial text in English, but
no Japanese word list exists that is specialised for the financial field. The third approach
is to apply this method to other BOJ communications that were announced faster than
the minutes were released, such as speeches and summaries of policymakers’ opinions. We
leave these extensions for future work.
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Table 1: The BOJ Releases Decisions in the MPMs

Event The time of release Notes
Statement on MPMs Immediately after
relevant MPM
Outlook  Report  (The | Immediately after | Before 2015: End of
Bank’s View) relevant MPM April and October/
After 2016: January,
April, July  and
October
Speeches 3:30 p.m. at the last
day of relevant MPM
Outlook Report (Full Text) | 2:00 p.m. at the next | Before 2015: End of
day of relevant MPM | April and October/
After 2016: January,
April, July and
October

Summary of Opinions

Six business days after
relevant MPM

It started from 2016

MPM Minutes

Three business days
after the next MPM

The Full Text of MPM

Minutes

10 years after relevant
MPM

17




Table 2:

The

Deliberation Results of Monetary

Policies Noted in the Minutes under Kuroda’s BOJ
Administration

Date of MPM

MPM Minutes

Votes

03, 04/04/2013

26,/04/2013

21, 22/05/2013
10, 11/06,/2013
10, 11/07/2013
07, 08/08/2013
04, 05/09/2013
03, 04/10/2013

31/10/2013

20, 21/11/2013
19, 20/12/2013
21, 22/01/2014

17, 18/02/2014

02/05/2013

27/05/2013

14/06,/2013
17/07/2013
13/08,/2013
10/09/2013
09/10/2013
06,/11/2013

26/11/2013

26,/12/2013
27/01/2014
21/02/2014

14/03/2014

1. The Adoption of the ‘Monetary Base
Control’

2. An Increase in JGB Purchases and
Their Maturity Extension

3. An Increase in ETF and J-REIT
Purchases

4. The Continuation of the QQE

5. The Extension of the Funds-Supplying
Operation to Support Financial Institutions
in Disaster Areas Affected by the Great East
Japan Earthquake

1. Maintenance of the Current Guideline for
Money Market Operation

2. Decision regarding the Outlook for
Economic Activity and Prices
Maintenance of the Current
Money Market Operation
Maintenance of the Current
Money Market Operation
Maintenance of the Current
Money Market Operation
Maintenance of the Current
Money Market Operation
Maintenance of the Current
Money Market Operation
Maintenance of the Current
Money Market Operation

1. Maintenance of the Current Guideline for
Money Market Operation

2. Decision regarding the Outlook for
Economic Activity and Prices

Maintenance of the Current Guideline for
Money Market Operation

Maintenance of the Current Guideline for
Money Market Operation

Maintenance of the Current Guideline for
Money Market Operation

1. Maintenance of the Current Guideline for
Money Market Operation

Guideline for

Guideline for

Guideline for

Guideline for
Guideline for

Guideline for

Continue to the next page
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Continued from the previous page

Date of MPM

MPM Minutes

Votes

10, 11/03/2014
07, 08/04/2014

30,/04/2014

20, 21/05/2014
12, 13/06/2014
14, 15/07/2014
07, 08/08,/2014
03, 04/09/2014
06, 07/10/2014

31/10/2014

18, 19/11/2014

18, 19/12/2014

11/04/2014
07/05/2014

26,/05,/2014

18/06/2014
18/07/2014
13/08/2014
09/09/2014
10/10/2014
06,/11/2014

25/11/2014

25/12/2014

16/01,/2015

2. Release of ‘Outline of the Enhanced
Framework for the Stimulating Bank Lending
Facility and the Growth-Supporting Funding
Facility’

3. Amendment to ‘Principal Terms and
Conditions for the Funds-Supplying Operation
to Support Financial Institutions in Disaster
Areas’ and ‘Temporary Rules regarding the
Eligibility Standards for Debt of Companies
in Disaster Areas’

Maintenance of the Current Guideline for
Money Market Operation

Maintenance of the Current Guideline for
Money Market Operation

1. Maintenance of the Current Guideline for
Money Market Operation

2. Decision regarding the Outlook for
Economic Activity and Prices

Maintenance of the Current Guideline for
Money Market Operation

Maintenance of the Current Guideline for
Money Market Operation

Maintenance of the Current Guideline for
Money Market Operation

Maintenance of the Current Guideline for
Money Market Operation

Maintenance of the Current Guideline for
Money Market Operation

Maintenance of the Current Guideline for
Money Market Operation

1. Accelerating the Pace of Increase in
the Monetary Base

2. Increasing Asset Purchases and
Extending the Average Remaining
Maturity of JGB Purchases

3. Decision regarding the Outlook for
Economic Activity and Prices

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

Continue to the next page
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Continued from the previous page

Date of MPM

MPM Minutes

Votes

20, 21/01/2015

17, 18/02,/2015

16, 17/03/2015

07, 08/04,/2015

30,/04/2015

21, 22/05/2015

18, 19/06,/2015

14, 15/07/2015

06, 07/08/2015

23/02/2015

20/03/2015

13/04/2015

08,/05,/2015

27/05/2015

24/06,/2015

21/07/2015

12/08,/2015

18/09/2015

2. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

3. Amendments to the Loan Support Program
and other measures

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

3. Decision regarding the Outlook for
Economic Activity and Prices

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. New Framework for MPM

2. Maintenance of the Current Guideline for
Money Market Operation

3. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

Continue to the next page
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Continued from the previous page

Date of MPM

MPM Minutes

Votes

14, 15/09/2015

06, 07/10/2015

30/10/2015

18, 19/11/2015

17, 18/12/2015

28, 29/01/2016

13/10/2015

05/11/2015

25/11/2015

24/12/2015

03/02/2016

18/03/2016

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

3. Decision regarding the Outlook for
Economic Activity and Prices

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. The Introduction of Supplementary
Measures for QQE

- Extending the Application Periods for
the Loan Support Program and Other
Measures

- Extending Eligible Collateral for the
Bank’s Provision of Credit

- Extending the Average Remaining
Maturity of JGB Purchases

- Increasing the Maximum Amount of
Each Issue of J-REIT to Be Purchasesd
- Establishing a New Program for
Purchases of ETF's

- Emnhancing the Fund-Provisioning
Measure to Support Strengthening the
Foundations for Economic Growth

2. Maintenance of the Current Guideline for
Money Market Operation

3. Maintenance of the Current Guideline for
Asset Purchases

1. The Amendment to Principal Terms
and Conditions of Complementary
Deposit Facility as a Temporary
Measure to Facilitate Supplying of
Funds

Continue to the next page
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Continued from the previous page

Date of MPM

MPM Minutes

Votes

14, 15/03/2016

27, 28/04/2016

15, 16/06/2016

28, 29/07/2016

09/05/2016

21/06/2016

03,/08/2016

27/09/2016

2. Maintenance of the Current Guideline for
Money Market Operation

3. Maintenance of the Current Guideline for
Asset Purchases

4. Decision regarding the Outlook for
Economic Activity and Prices

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

3. Applying a Negative Interest Rate of
Minus 0.1 Percent to the Policy-Rate Balances
in Current Accounts Held by Financial
Institutions at the Bank

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

3. Maintenance of the Current Policy Rate

4. Decision regarding the Outlook for
Economic Activity and Prices

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

3. Maintenance of the Current Policy Rate

1. An Increase in Purchases of ETFs

2. Measures to Ensure Smooth Funding
in Foreign Currencies by Japanese Firms
and Financial Institutions

- Increasing the Size of the Bank’s
Lending Program to Support Growth in
U.S. Dollars

- Establishing a New Facility for Lending
Securities to Be Pledged as Collateral
for the U.S. Dollar Funds-Supplying
Operations

3. Maintenance of the Current Guideline for
Money Market Operation

4. Maintenance of the Current Guideline for
Asset Purchases except for ETF Purchases

5. Maintenance of the Current Policy Rate

Continue to the next page
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Continued from the previous page

Date of MPM

MPM Minutes

Votes

20, 21/09/2016

07/11/2016

31/10/2016, 01/11/2016 26/12/2016

19, 20/12/2016

30, 31/01/2017

15, 16/03/2017

26, 27/04,/2017

03/02/2017

22/03/2017

02,/05,/2017

21/06,/2017

6. Decision regarding the Outlook for
Economic Activity and Prices

1. ‘Comprehensive  Assessment:
Developments in Economic Activity
and Prices as well as Policy Effects
since the Introduction of QQE

2. Current Situation of and Outlook for
Economic Activity and Prices in Japan

3. The Guideline for Market Operations
- Applying a Negative Interest Rate of
Minus 0.1 Percent to the Policy-Rate
Balances in Current Accounts Held by
Financial Institutions at the Bank

- Purchases of JGBs so that 10-year
JGB Yields Remain more or less at the
Current Level of around 0 Percent

4. The New Tools of Market Operations
for Facilitating Yield Curve Control

5. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

3. Decision regarding the Outlook for
Economic Activity and Prices

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

3. Decision regarding the Outlook for
Economic Activity and Prices

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

Continue to the next page
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Continued from the previous page

Date of MPM MPM Minutes

Votes

15, 16/06/2017 25/07/2017

19, 20/07/2017 26,/09/2017

2. Maintenance of the Current Guideline for
Asset Purchases

3. Decision regarding the Outlook for
Economic Activity and Prices

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

1. Maintenance of the Current Guideline for
Money Market Operation

2. Maintenance of the Current Guideline for
Asset Purchases

Sources: Bank of Japan; author’s compilation
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Table 5: Treaty Yields and Estimated Impacts on Yields
around BOJ’s Minutes’ Release Days

Release date

1-day changes

2-day changes

2-year H-year 10-year 40-year 2-year 5H-year 10-year  40-year
02/05/2013 —-04 —1.8 —2.8 0 -03 —-0.2 0.7 2.9
27/05/2013 0 -1 —-0.2 —2.5 0.6 3.7* 6.3** -0.9
14/06/2013 0 —2.8%F  —4.4% (.8 0 —3.1 —2.4 —0.5
17/07/2013 0 -1 —0.6 —1.6 0 —1.6 —-1.9 —-1.6
13/08/2013 0 —-1.5 —14 —1.7 0 —0.4 0.7 0.4
10/09/2013 0 —-1.3 —-1.9 —-1.6 0.1 —-0.7 —14 -1
09/10/2013 0 0.6 0 —1.2 -0.5 0.6 0 -2
06/11/2013 0 0.5 0.5 —0.5 —0.5 0.1 —1.5 —1.6
26/11/2013 0 —-0.8 —2 —2.5 01 =15 —3.5 )
26/12/2013 0 1 1.8 0.8 0 1 1.9 1.6
27/01/2014 0 0 0.1 1.1 0 —0.4 —-0.5 3.9
21/02/2014 0 0.4 1 1.6 0 0.4 0.5 1.2
14/03/2014 —-0.1 —1.1 —1.8 —0.9 -0.1 -1 —1.8 —0.9
11/04/2014 0 0 —-0.4 —-0.1 0.9 0.6 —0.4 —-0.4
07/05/2014 0 0 —0.8 —0.8 0 0.1 —0.3 —0.8
26/05/2014 0 0.2 0.2 0.1 0 0.1 0.6 -0.9
18/06,/2014 0 0 0.5 —-0.4 0 —0.6 0 4.3
18/07/2014 0 0 0.6 —-0.4 0.5 0.1 0.7 0.4
13/08/2014  —0.1 0 0 —0.4 -0.1 —-0.6 —0.4 0.3
09/09/2014  —0.1 0 0.1 1.2 —0.1 0.3 1.6 1.9
10/10/2014 0 1 1.2 2 —0.4 1 0.6 2.7
06/11/2014 1 0 0.1 1.6 1 0.6 0.7 1.7
25/11/2014 0 0.2 —1 —0.8 -0.1  —-0.7 —2.4 —2
25/12/2014 1 0 —2 —3.2 0.8 0.6 —0.5 —-1.6
16/01/2015 0 0 —-0.9 —0.5 -0.1  —=0.7 —4.4 —-1.3
23/02/2015 —0.1 —0.5 —0.4 —1.2 -05 -1 —1.2 —3.7
20/03/2015 0.6 —0.6 0 4.1 1.5 0 —1.5 5.5
13/04/2015 —0.1 —0.4 0.1 1.7 -0.1 =2 —1.4 0
08/05/2015  —1 —-1.8 —1.9 0 —-15 =29 —3.8 —-0.4
27/05/2015 0 —-14 —-3.1* —1.2 -0.7 —-1.9 —2 1.6
24/06/2015 —0.1 -1 —1 0.1 -02 -1 0.5 1.3
21/07/2015 0 —0.5 -0.3 —1.2 -0.1  —-0.9 -1 —-3.6
12/08/2015 0 -0.7 — 4k —2.7 0 —0.5 -1.9 —0.8
18/09/2015 —0.1 =2 —2.9 —-3.5 -0.2 =2 —3.2 —4.6
13/10/2015 0 0 —0.4 —-0.4 0 —1 —1.3 0
05/11/2015  —0.1 0 —0.1 0 —0.2 0 0.5 0.8
25/11/2015 —0.5  —0.7 —1.6 —0.8 —-0.5 —=0.7 -2 -1.9
24/12/2015 0.2 0 0.5 0 0.3 0.6 0.6 0
03/02/2016  —3*FF —3.4% —1.8 —0.4 —2.6% —4.4% 21 —0.4
18/03/2016 ~ —2.1%F —3.6*** —4.7%% —13.70*% 16 —-3.6%* —4.6* —19.27%**
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Continued from the previous page

Release date 1-day changes 2-day changes

2-year bH-year 10-year 40-year 2-year bH-year 10-year  40-year
09/05/2016  —0.1 0.1 1 0.5 —0.1 0.2 2.1 3.7
21/06/2016 0.4 0.6 0.5 0.6 0.9 0.6 0.1 —1.4
03/08/2016  —1.2  —=2.7% =25 4.2 -1.3 =21 —1.5 10*H*
27/09/2016  —3.9%Fx gk 16 0.8 —6.4%FF—4.6%* 3.1 —-2.9
07/11/2016 0.5 0.8 1.1 0.7 0.1 0.6 —-0.4 0.7
26/12/2016 0.3 0.6 0.5 1.1 1.2 0.6 1 0.8
03/02/2017  —0.5 0 -0.8 0 0.5 1.7 —-0.4 3.7
22/03/2017 —-05 -1 —-0.5 —1.5 -1 -2 -1 —1.5
02/05/2017 0.5 0.7 0.6 0.2 0.9 1.7 1.6 1.2
21/06/2017 1 0.6 0.4 -0.9 1 0.6 0 -1.6
25/07/2017 06 —0.1 0 —-1.3 1.1 0.9 1.1 —0.5
26/09/2017 0 0.6 0.5 —0.2 0.9 2.6 2.6 2

Unconditional standard deviation of yield changes.
0.96 1.38 1.87 2.62 1.44 1.96 2.59 3.89

Note

Asterisks indicate statistical significance at the *10 percent, **5 percent, and ***1 percent level.
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Figure 3
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2016 of monetary easing
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Figure 5
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Figure 6
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