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Motivation

Monetary Policy and Chairs of the Federal Reserve
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Motivation

Motivation

m A recent line of research in macroeconomic and finance is developing
about official communications and the information’s sentiment.

m Bernanke & Reinhart (2004) analysed the Federal Reserve low rates
monetary policy effects over short-term periods. They emphasised the
importance of the communication process during the application of
the low rate policy.

m Federal Reserve documents, such as press releases, are processed
before their delivery for having a standardised document in terms of
the expressions used and adopted by the institution.
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Motivation

Federal Reserve (Central Bank’s) Communications

m Nevertheless, the function of the institution's document is to
communicate to the market the intentions of the Federal Reserve
regarding the monetary policy.

m One of the most important tools that the Federal Reserve use for
controlling the monetary policy, is the Federal Funds Target Rate
(FFTR).

m The document with the most concise information that the Federal
Reserve produces and that the market uses as a first source to
understand the present and the future of the FFTR and the monetary
policy, is the FOMC statement.
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Motivation

Federal Open Market Committee (FOMC)

Figure 1: An example of a Federal Open Market Committee Meeting
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Motivation

Federal Reserve Chair (FRC) Statements

m Other important document in the communication of the Federal
Reserve is the official statement of the Chair, the most important
person on the Board.

m These statements that are generally testimonies before Committees of
the U.S. Senate and the U.S. House of Representatives — such as the
Committee on Banking, Housing and Urban Affairs or the Energy and
Commerce Committee — and before private institutions.

m FRC statements might serve to detect sentiment, as they are a more
personalised version of the communications than the FOMC
statements.
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Motivation

Federal Reserve Chair Statements

m Failing to disseminate the information about future changes generates
a risk premium that is negative for the markets.

m Then, the Federal Reserve should conduct not only a consistent
monetary policy, but it should inform the market in an adequate and
prompt manner, and this has to be done within a thin balance
between the amount of information:

m too much information can generate confusion

= not sufficient information can generate uncertainty

both with negative consequences on interest rates and prices
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Motivation

Cochrane and Piazzesi (2002) The Fed and Interest Rates

— A High-Frequency ldentification

m An important feature of the change of the Federal Fund Target Rate,
its that it affects the short term interest rate (risk-free).

m The change of the target rate is probably the economic policy
scheduled event with wider impact in financial markets: it affects the

risk-free rate and consequently the cost of capital in all valuations.

m Cochrane & Piazzesi (2002) identified the unexpected jump of
Federal Reserve announcements, using high-frequency data.
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Motivation

Cochrane and Piazzesi (2002) The Fed and Interest Rates
— A High-Frequency ldentification

Figure 2: Interest rates (One-month Eurodollar) and Federal Funds target rate in
2001. Changes outside regular Federal Open Market Committee meetings are
marked with an asterisk (*).
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Motivation

Contribution

= What we do: We propose a textual sentiment profile of the
different Federal Reserve Chairmen and we study its impact into the
volatility of the interest rates.

m How we do: We use machine learning tool - Naive Bayes classifier
- to create a sentiment indicator using a novel dataset from January
1971 to December 2015 and we assess the effects of communications
on monetary policy.

= What we expect: a more ‘emotional’ Chair should increase the
volatility of the interest rates.
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Motivation

Contribution

m The information sentiment data is constructed in the following
way:

m We take all the speeches (press releases) of the Chairmen of the
Federal Reserve from Arthur Burns to Janet Yellen. This is done to
have the larger possible dataset to compare as we have the FR
decisions over interest rates variables only up to the 1970s.

m Then we process the speeches using a Naive Bayes classifier software
(Machine Learning) (Pang et al., 2002 and Pang & Lee, 2004 and
2005), trained with a movie review database used in several studies
(used in +100 publications). This will give us an index of the
sentiment of the speech.

Finally, we can test if the sentiment of the speech is economic significant
in terms of the interest rate risk premium.
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Motivation

Research Questions

m Are the sentiments of the statements by the Chairs of the Federal
Reserve different in tone?

m Can a single personal communication have a significant influence on
the monetary policy process?
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Motivation

Road Map

m Literature Review
m Communication’s Sentiment Index
m Data Description

= Main Results

Concluding Remarks
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Motivation

Literature Review

m Diverse studies have developed theoretical and practical models for
conducting the monetary policy (Bernanke et al., 1999; Bernanke &
Gertler, 2000; Clarida et al., 2000; Bernanke & Gertler, 2001; Myatt
& Wallace, 2014).

m Some empirical studies examine the impact of monetary policy
communications at a high-frequency level (daily and intra-daily) for
the Federal Reserve (Cochrane & Piazzesi, 2002; Gurkaynak et al.,
2005), for the European Central Bank (ECB) (Rosa & Verga, 2008
and Picault & Renault, 2017) and non-monetary news in central bank
communication (Cieslak and Schrimpf, 2019).

m Ehrmann & Fratzscher (2007) compare this impact of the monetary
policy communications across different Central Banks.
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Motivation

Literature Review

Two important strands of the literature about monetary policy and
sentiment analysis are:

m the study of the measurement of sentiment in the media and in
communications and its effect on macroeconomics and stock
markets (Tetlock, 2007; Tetlock et al., 2008; Loughran McDonald,
2011; Hansen, McMahon, and Tong, 2019; Benchimol, Kazinnik, and
Saadon, 2021; Masciandaro, Romelli, and Rubera, 2021; Gardner,
Scotti, and Vega, 2021, Gorodnichenko, Pham, and Talavera, 2022,
and Gnan et al., 2022 among others).

m the study about the personal characteristics of the FOMC board
members effects on FFTR estimation as done by Bordo and Istrefi
(2018) by using a Taylor rule and by using textual sentiment of the
FOMC board members developed by Istrefi (2019).
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Communication’s Sentiment

Definition of Sentiment

m We use a well-defined sentiment analysis framework developed by
Pang et al. (2002) (+6000 citations) and extended by Pang & Lee
(2004 and 2005), that is based in sentiment polarity studies.

m This methodology and sentiment database (Polarity 2.0, and 3.0) it's
trained using a Naive Bayes classifier, and with a database of 2000
movie reviews.

m The Naive Bayes training method consists of the estimation of the
Prior probability P(fi|c) given that:
P(c) (I, P(file)™ ™)
P(d)
where d is the document, f; for i = 1,2,3 are the set of defined

features, and n;(d) the number of times f; occurs in the document.
Each document d will be represented by d = (ni(d), ..., ns(d)).

Pyp(c|d) = (1)
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Communication’s Sentiment

Definition of Sentiment

m We are measuring primitive emotions effects that the markets might
perceive from the official communication.

m The sentiment variable of the printed documents is defined with three
possible values:

m Positive, the set of expressions in the official communication produces
a positive emotion in the reader,

= Negative, the set of expressions will produce the opposite feeling, and

m Neutral, the sentiment of the document has a mixed of emotions, and
it cannot be concluded the actual polarity of the document.
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Data Description

FOMC and FRC Statements
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Data Description

Federal Reserve Communications Sentiment - FRC

Statements
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Figure 3: Federal Reserve Chair statement’s sentiment example.
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Data Description

Word Count

Most Frequent Positive and Negative Words in the Statements
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Data Description

Word Count
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Data Description

Research Questions

m Are the sentiments of the statements by the Chairs of the
Federal Reserve different in tone?

m Can a single personal communication have a significant influence on
the monetary policy process?
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Results

Federal Reserve Communications Sentiment - FRC

Statements

Panel A: Communication’s Sentiment Tone

Panel A.L: Proportion Panel A.2: Average Word Count Per Doc
Naive Bayes (NLTK) (%) Tetlock (Harvard IV) (%) Loughran & McDonald (%)
Neut Pos Neg Neut Pos Neg Neut Pos Neg
Before February 1094
Arthur Burns 66.44 3151 205 77.83 14.36 7.80 90.11 3.52 6.36
(0.25)  (021)  (015)  (0.16)  (0.09)  (0.13)
George W. Miller 60.00 38.00 2.00 77.19 15.04 7.78 89.95 3.08 6.07

(030)  (028)  (0.23)  (0.23)  (0.13) (020
.~ PaulVolcker 2857 6845 298
(021)  (016)  (0.12) (015  (007)  (0.12)

Alan Greenspan (1) 46.32 5259 1.09 77.98 14.73 7.20 90.64 373 5.63
(015)  (0.12)  (0.11)  (0.09)  (0.05)  (0.09)

After February 1994

Alan Greenspan (1) 36.96 59.42 3.62 78.38 14.20 7.42 90.41 335 6.24
(0.24)  (0.18)  (0.14)  (0.15)  (0.08)  (0.13)

Ben Bernanke 72.96 25.75 129 78.06 15.61 6.33 90.71 3.75 5.54
(0200 (0.19)  (013)  (0.13)  (0.08)  (0.14)

Janeth Yellen 56.25 43.75 0.00 78.64 15.22 6.14 90.56 4.15 5.30

(063)  (062)  (0.36)  (024)  (023)  (029)

Table 1: FRC Statements Sentiment.
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Results

Research Questions

m Are the sentiments of the statements by the Chairs of the Federal
Reserve different in tone?

m Can a single personal communication have a significant
influence on the monetary policy process?
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Results

FRC Statements and FFTR Change

Figure 2. Interest rates (1-month Eurodollar - blue) and FFTR (red), The interest rates’ sample i from Jasuary 01, 1971 0 December
31, 2015 The graph i split by regions with the tomires of the different Fod Chairs.
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Results

FRC Statements and FFTR Change

m We define as the dependent variable in the Logit regression the
1-week jump lagged difference between the FFTR on the day of
the announcement (post-announcement) and the 1-month Eurodollar

future observed one-week before the announcement, ft(i)l:

| FPTR - e )
FFTR, — FFTR; 1|

t
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Results

FRC Statements and FFTR Change

(a) Sentiment (Neutral, Positive, Negative) and FFTR-1-Month Eurodollar eatio (J)

Figure 3. Jump surprise {J) ratio of difference hetween FFTR and the U.S, short-
term interest rate (1-month Eurodollar) (in %) during the FFTR change announce-
ment. Jump surprise (J) is caleulated as in Equation (). Sentiment is measured by the Naive
Bayes (NLTK) classifier. Jump surprises where the last Fed Chair statement was tagged as
¥Neutral” are in black, and when the last Fed Char statement was tagged as “Non-neutral”,
it was tagged red for “Positive” ones, and blue for “Negative” ones. The data sample is from
January 01, 1971 to December 31, 2015, and include N = 244 data points (FFTR changes
ocenrred during the period).
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Results

Ji = Po+ B1*x MacroVariables;_1 + (2 * FinancialVariables; 1 +
B3 * PersonalCharacteristics;_1 + (3)
B4 + SentimentVariables;_1 + &4, (4)

Jump surprise
Macroeconomic Variables
Financial Variables

Personal Characteristics

Fed Chair sentiment variable

The sample covers the period from January 1971 to December 2015.
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Results

FRC Statements: FFTR Change LOGIT Regression

Panel A: Jump Surprise .J; Regressed by Macroeconomic, Fed Chair Neutral Sentiment and Personal Characteristics

Naive Bayes Harvard IV (Tetlock) Loughran & McDonald
Model (&) ) (3) (4) (5) (6) (wl]
Constant -2.8%%% -4.2%** S12.5%%% -13.3%* -20.7%** -17.5%* -27.9%%%
(09) (12) (32) (5.2) (63) (87) (10.0)
Macroeconomic
Business Cycle -0.3 -0.4 -0.0 -0.3 0.1 -0.4 -0.0
(05) (05) (05) (05) (06) (05) (05)
APCE 316 -20.0 6.4 32 254 -12.0 287
(54.1) (56.4) (67.5) (6.7) (67.8) (56.6) (69.0)
A Industrial 4.2 21 17 17 17 23 -18
Production (4.0) (4.2) (4.7) (4.2) (47) (41) (4.7)
M1 164 207 112 78 01 71 2.8
(20.5) (21.2) (24.2) (21.1) (25.9) (21.2) (26.0)
Unemployment rate 0.5+ 0.5+ 07+ 05+ 08+ 0.5+ 0.8+
(0.1) (0.1) (0.2) (0.1) (02) (0.1) (02)
Financial
A SP500 -4.8%% -33 -23 -4.4% -2.8 -3.8% -2.4
(22) (24) (26) (23) (26) (23) (26)
BaalOYT -2.1 -14 -0.8 -16 -0.8 -1.3 -0.5
(15) (16) a7 (15) @) (15) @7
Communications'
Sentiment
Fed Chair Statement L7H** 1.2%* 12.6** 11.1* 15.7% 17.0%
Neutral Sentiment (05) (06) (62) (67) 92) (99)
Fed Chair Statement 0.0 02 01 03 00 -0.2
Stance(H/D) (0.4) (05) (0.4) (05) (04) (05)
Personal
Characteristics
Chair 03+ 03+ 0,30+
(01) (01) (0.1)
Age 0.1% 00 -0.0
(0.0) (0.0 (0.0
Academic 05+ 0475+ 0.5+
Background (02) (02) (02)
N(weeks) 230 230 230 230 230 230 230
Deviance 275.76 255.08 233.61 260,65 235.06 261.98 234.85
Fit improvement - 007 015 005 015 005 015

Table 2: The FFTR Change and the Fed Chair Statements’ Sentiment.
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Results

FRC Statements: FFTR Change OLS Regression
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Uncertainty of the

Results

FFTR changes
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Figure A4, Uncertainty of the FFTR changes expected by the market for the

next FOMC meeting after a Fed Chair statement release and Neutral sentiment
of the Fed Chair statement.
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Conclusions

Takeaways

® The communications’ sentiment across Chairs of the FED
differs significantly, controlling for the economic conditions (i.e.
business cycle, inflation, industrial production, unemployment rate,
stock and credit market indices)

= Chair sentiment is rooted in personal characteristics (i.e. age,
academic background, gender)

m the sentiment has an inverse effect on the interest rate surprise

m the surprise of the interest rate is reduced by the existence of a
positive/negative sentiment in the communications analyzed,
after FFTR change announcement.
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Conclusions

Conclusions

m FRC Statement sentiment impact on monetary policy shocks has
decreased over time, as the Federal Reserve has improved in the
implementation of the monetary policy, including the communications
mechanisms.

m The reduction of effects of the FRC statements sentiment is
associated with a greater effectiveness in the implementation of the
monetary shock, by reducing the sentiment and increasing the
“market uncertainty”.

m QOur results provide a framework for the policymakers to

understand the impact of communication tones on the
monetary policy.
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Conclusions

What's Next?

m Estimate the effects of the FRC Statement Sentiment on business
cycle in VAR models.

m A future extension that it could be to measure the sentiment in other
communications formats, such as video and audio of the FOMC
meetings.
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Conclusions

What's Next?

What is the additional informational content of monetary policy
communication (verbal and non-verbal) as coming from the FOMC
press conferences (opening remarks and the Q&A),

m Verbal (text) — the Fed Chair opening remarks (scripted), and Fed
Chair answers to journalists questions (unscripted), and,

= Non-verbal (face) — the Fed chair face emotions during the opening
remarks, and while answering to journalists questions.
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Conclusions

Thanks for Your Attention!

Alessia Paccagnini August 24, 2022 36/38



Conclusions

ructural VAR
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Figure 7. SVAR mpulse response function. The structural- VAR (SVAR) considers the
Jump surprise as the shack {instead of the FFTR), and analyze the offects of the macroe-
conormiv varinbles (inflation - POE, liquidity — M1, growth/industrial production — IndProd,
el ment rate - T 'y Rate), and the i inl variables (stock market —
SP500 and eredit market — Baa). Tllv perids (x-nds) are conditional on a FFTR change: then

= 1,2,..., 20 represents the next FFTR change decision. The data sample is from January 01,
1971 to December 31, 2015, and nclude N = 230 data points (FFTR weekly changes oceurred
furing the period),
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Conclusions

Structural VAR
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Figure 8. SVAR historical decomposition The structural- VAR (SVAR) considers the
Jwmnp surprise as the shock (instead of the FFTR), and analyee the effects of the macroe-
comomic variables (inflation - PCE, liguidity — M1, growth/industrial production — IndProd,
and unemployment rate — UnemploymentRate), and the financial variables (stock market —
SP500 and eredit market — Baa). The periods (x-axis) are conditional on n FFTR change; then
t=1.2.... 20 represents the next FFTR change devision. The data sample is from January 01,

1971 to December 31, 2005, and inclode N = 230 data points (FFTR weekly changes ocourred
during the period).
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