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Transparency has been posited as a channel through which
monetary policy is made more effective. However, empirical
studies of this question and other questions concerning the
role of transparency have lacked access to a time-varying high-
frequency measure of transparency. This paper presents a
new measure of the transparency of Federal Reserve delibera-
tions, derived from the documents that the Fed uses to record
and summarize each of its meetings. The measure—the sim-
ilarity of the minutes and transcripts of each Federal Open
Market Committee (FOMC) meeting—is largely, though not
entirely, shaped by FOMC leadership. Monetary policy shocks
have about a 40 percent larger effect on nominal and real
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interest rates when the prevailing level of transparency is high,
suggesting an important role for transparency in determin-
ing the efficacy of monetary policy. These effects are primar-
ily driven by transparency about monetary policy strategies
conditional on the state of the economy.

JEL Codes: E58, H83, D78, DS82.

1. Introduction

Over the years, the world’s major central banks have become more
transparent in many respects—explicit inflation targets are well
established, policy actions are announced, and forecasts are pro-
vided to the public. An aspect of transparency that is more dif-
ficult to quantify, however, is the extent to which the publicly
provided rationales for policies reflect the reaction function of the
monetary policy committee. As stressed by Woodford (2001, 2005)
and numerous speeches by Federal Reserve Chairs communicating
these rationales helps the public to better understand how policy-
makers might react to different future states of the economy, which in
turn gives monetary policy greater control over longer-term interest
rates. In this paper, I provide the first high-frequency measure of this
“procedural transparency.” With a quantitative measure in hand, we
can then tackle the question of whether transparency makes mon-
etary policy more effective. The second part of this paper provides
an answer in the affirmative.

I construct the measure of procedural transparency—henceforth
referred to as “transparency” unless otherwise noted—using the doc-
uments that the Federal Open Market Committee (FOMC) releases
to the public as records of its policymaking meetings. Since 1976,
the FOMC has consistently recorded nearly verbatim records of its
meetings in documents called the transcripts and shorter summaries
called the minutes. The transcripts, while detailed accounts of how
the Committee comes to decisions, are not released until at least

!'See, for example, Bernanke (2010, 2013) and Yellen (2013). The aspect of
transparency described by these papers is not exactly “procedural transparency”
as used here, but it is argued below that procedural transparency is the relevant
form of transparency for explaining the rationale of policy, which is what these
papers and speeches broadly consider.
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five years after a meeting has taken place. (Before 1993, they were
not expected to be released at all.) The lag between meetings and
the release of the transcripts renders much of the information they
contain stale in terms of understanding the Committee’s current
thinking. The minutes, on the other hand, are released with a much
shorter lag—today, three weeks. My measure of transparency takes
advantage of this timing: It is the similarity of the minutes and tran-
scripts of each meeting, computed using natural language processing
(NLP) techniques.

Minute-transcript similarity and the distribution of the topics
in the minutes and transcripts are most-strongly associated with
FOMC leadership. Minute-transcript similarity was at its highest
during the late Greenspan years (early 2000s), and increased notice-
ably after 1993, the year in which the FOMC began publishing the
records of its meetings. This is consistent with predictions from ear-
lier studies of this event. The distribution of topics in the transcripts
also changed significantly in 1993. Minute-transcript similarity is not
predictable by macroeconomic variables, though changes in the dis-
tributions of the minutes and transcripts are. Higher transparency is
also weakly associated with monetary shocks—as measured by sev-
eral authors—that are smaller in magnitude, lending credence to the
notion that the measure helps to inform the public about the Fed-
eral Reserve’s policy. In Sections 2 and 3, I describe the construction
of the measure and its properties, respectively, to establish that it
provides a meaningful measure of Fed transparency.

In its most literal interpretation, minute-transcript similarity
captures the overlap between the distributions of topics discussed
in the transcripts and those discussed in the minutes. My measure
should therefore be interpreted as a way to understand the diver-
gence between what receives the Committee’s attention when a deci-
sion is being made and how that thinking is described} Given a

2Note that a clear, concise, and informative summary of a long discussion—a
discussion possibly filled with tangents, misunderstandings, and other banter—
should not be expected to cover the same topics in the same proportion,
though my proposed measure would penalize such deviations. Variation in
minute-transcript similarity could arise from the noise present in natural lan-
guage/conversation, variation in how difficult a meeting is to describe (say,
for example, because of a complicated policymaking environment), or strate-
gic considerations regarding the transmission of information. That said, to my
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higher level of transparency, then, the public and financial market
participants should be able to better predict the Fed’s policies, as ele-
vated transparency implies that the Fed’s communications are pro-
viding clearer insights into policymakers’ thinking. This motivates
the main empirical question of the paper: How does transparency
affect the effectiveness of monetary policy, as measured by the pass-
through from short-term nominal rates to long-term nominal and
real rates?

Section 4 turns to the role that transparency plays in determin-
ing the effectiveness of monetary policy. Specifically, I show that
the monetary policy shocks of Nakamura and Steinsson (2018) have
larger effects on real interest rates when transparency is elevated. In
Sections 5.1 and 5.2, I show that these results are primarily driven
by transparency about monetary policy strategies conditional on the
economic outlook. Additionally, the effects of monetary policy esti-
mated by Nakamura and Steinsson (2018) are shown to be slightly
downwardly biased. This arises because some of the larger monetary
shocks have been delivered at times when transparency is low. But
it is precisely when transparency is low that monetary policy shocks
have smaller effects on real interest rates, possibly because the pub-
lic cannot make as much sense of the short-run surprises as they
relate to the path of future rates. These findings are robust to con-
cerns that transparency may be proxying for some other variable—
forward guidance, the state of the economy, and public uncertainty
about monetary policy.

2. Measuring Procedural Transparency

2.1 Previous Measurements

The literature on central bank transparency and communication
started in earnest at the turn of the century—Blinder et al. (2008)
provide a thorough survey of this literature through 2008. This
paper contributes to a branch of this literature concerning the

knowledge, there is no evidence that the minutes are anything but a forthright
effort to summarize the transcripts (though, such evidence might be hard to find).
Additionally, I find in Section 5.2 that my results are robust to using measures of
transparency about obviously meaningful topics—i.e., measures that should be
less affected by these concerns.
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measurement of transparency—most recently treated by Dincer and
Eichengreen (2014), preceded by Eijffinger and Geraats (2006)E|
who based their measures on the Geraats (2001, 2002) definitions
of different aspects of central bank transparency. This paper cen-
ters around a particular component of Geraats’ procedural trans-
parency that concerns central bank accounts of deliberations, the
measurement of which has, thus far, focused primarily on fairly
aggregated and slow-moving measures of the timeliness and infor-
mativeness of central bank communicationsH For example, the rele-
vant measure of procedural transparency in Dincer and Eichengreen
(2014) is a binary indicator of whether “the central bank give[s]
a comprehensive account of policy deliberations (or explanations
in case of a single central banker) within a reasonable amount of
time.” In this paper, the use of natural language processing tech-
niques allows these shortfalls to be circumvented by using the text
of each FOMC meeting. Because the measure is constructed from
text, it reflects fairly detailed changes in communications and trans-
parency (it is continuous, not discrete). Because it changes at every
FOMC meeting, it gives a high-frequency measure of transparency
that, in practice, changes much more often than previous meas-
ures that primarily capture large regime changes in communications
policies.

2.2 How to Measure Transparency

My proposed measure of procedural transparency is the similar-
ity between the minutes and transcripts of each FOMC meeting,
which I will refer to as “minute-transcript similarity” or simply
“transparency” for the rest of the paper. The transcripts con-
tain a nearly verbatim record of each FOMC meeting, yet are not
released until at least five years after an FOMC meeting has taken
place—Dbefore 1993, they were not released at all[l The minutes are

Dincer and Eichengreen (2014) also thoroughly discuss previous literature.

4See Appendix B for a discussion about the different types of transparency rel-
evant for a central bank. Procedural transparency, as defined by Geraats (2002),
is the description of how monetary policy decisions are made, which is achieved
in part through the publication of records of the deliberative process.

5 “Nearly verbatim” refers to the fact that the exact words are lightly edited.
From the Federal Reserve Board’s website: The most detailed record of FOMC
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shorter summaries—typically 10-20 pages to summarize 100-200
page transcripts—released three weeks after each meeting has taken
placeﬁ Evidence suggests that the minutes are intended to be accu-
rate portrayals of what was discussed at each meeting, and are not
intended to obfuscate the content of the discussion. Chair Yellen,
questioned about this in her June 2016 press conference, responded
that “the minutes are always—have to be—an accurate discussion of
what happened at the meeting.”m In addition, the FOMC has to vote
on the minutes, presumably reducing the possibility of systematic
obfuscation.

The first step in computing minute-transcript similarity is to
represent each transcript and minutes as a distribution over a finite
number of topics, using Latent Dirichlet Allocation (LDA). The sim-
ilarity between the minutes and the transcripts for a particular meet-
ing is the Kullback-Leibler similarity of the distributions of the two
documents—a measure that lies in the interval [0, 1]. The measure
bears a striking resemblance to Chair Greenspan’s interpretation of
how the public understood FOMC communications, which he voiced
in the September 2003 FOMC meeting: “A number of those in the
market don’t listen to the subtleties; they just take note of how much
time we are spending talking about a particular subject” (FOMC
Transcripts 1976-2008).

meeting proceedings is the transcript. Beginning with the 1994 meetings, the
FOMC Secretariat has produced the transcripts shortly after each meeting from
an audio recording of the proceedings, lightly editing the speakers’ original words,
where necessary, to facilitate the reader’s understanding. Meeting participants are
given an opportunity within the subsequent several weeks to review the transcript
for accuracy.

For the meetings before 1994, the transcripts were produced from the orig-
inal, raw transcripts in the FOMC Secretariat’s files. These records have also
been lightly edited by the Secretariat to facilitate the reader’s understanding. In
addition, where one or more words were missed or garbled in the transcription,
the notation “unintelligible” has been inserted. In some instances, words have
been added in brackets to complete a speaker’s apparent thought or to correct an
obvious transcription error or misstatement.

5The release lag has changed over the years—see Appendix A for more details.

"This is not a recent sentiment; in 2003, the Federal Reserve Bank of Kansas
City president stated in an FOMC meeting that “the minutes are our repre-
sentation of the discussions that occurred at the meeting” (FOMC Transcripts
19762008, Sept. 2003).
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Before detailing the procedure used to compute minute-
transcript similarity, it is important to understand what this meas-
ure is and its potential shortcomings. The measure represents the
extent to which the content of the transcripts is reflected propor-
tionately in the minutes 8 Because LDA represents each document
as a distribution over topics, the mass placed on each topic describes
the amount of the document devoted to that topic. Thus, only when
the minutes devote exactly the same amount of space to each topic
as the transcripts will the measure equal unity. The view taken in
this paper is that it is not the job of the minutes writers to editori-
alize the FOMC’s discussion—e.g., to eliminate the side of a debate
that does not ultimately “win”—but instead to convey the discussion
accurately. Put differently, minutes that fully communicate FOMC
discussions are taken as transparent.

That said, the inclusion of obviously irrelevant discussions—e.g.,
“when should we break for lunch”—should not be a necessary con-
dition for minutes to be transparent. Of course some divergence
between the two documents should be expected—while a conver-
sation might be centered around a topic, the actual words used
or topics discussed might only noisily represent that topic—owing
to, for example, digressions or misunderstandings. The underlying
assumption I make is that this noise is fairly constant over time,
only affecting the level of my measure and not its changes. In Section
5.2, I show that my empirical findings are robust to more-narrowly
defined measures of transparency that are constructed using eco-
nomically important topics (and should thus be relatively free from
this type of noise). This is a benefit of using the fairly complex lan-
guage model described in the next section—it allows for documents
to be analyzed at the topic level and thus separate out the types of
discussions that can add noise to my measure.

2.3  Language Model

Several steps are involved in computing the topic distribution
for each FOMC transcript and minutes, with the ultimate goal
being a representation of a document into well-understood topics

8Note that the measure does not consider the similarity of documents at
different meetings, only the similarity of documents related to the same meeting.
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in a high-frequency, holistic, and interpretable way. A drawback
of the approach used here—along with the vast majority of NLP
techniques—is that documents are represented as “bags of words,”
i.e., the order of words does not matter. The only features of a doc-
ument that are retained are counts of the number of times that
each unique word appears in that document. This is a necessary evil
when working with a large body of text—the 600 documents used in
the analysis here contain 13 million individual, and 170,000 unique,
words [

After converting the documents into computer readable formats,
these raw text files are “preprocessed” using several techniques that
are standard in working with natural language. This preprocessing
achieves three goals. The first goal is to reduce the effect of errors
that might arise from working with a data source that may contain
typographical errors or other errors arising from the fact that several
of the documents had to be converted from typewritten documents.
To that end, only the letters of the alphabet are retained, and every
unique word must appear at least three times over the entire corpus,
otherwise it is dropped. Words shorter than 3 characters or longer
than 15 are also dropped—the intention of the latter being to remove
words that may have been accidentally concatenated.

The second goal of the preprocessing is to reduce the noise that
arises from grammatical constraints: The words increase, Increase!,
increasing, and increased all convey essentially the same meaning,
yet a simple numerical representation of the words in the document
might treat them as completely different words, since it knows no
better. To that end, words are stemmed to their lexical root, so that
in the example above, all occurrences of the “increase” words are
stemmed to z'ncreasE Terms in a “stoplist” are also excluded. As
is customary, this list contains common words that contribute lit-
tle meaning to the documents, since they are used so often. The
excluded words are the “generic,” “dates and numbers,” and “geo-
graphic” lists from Loughran and McDonald (2011), who carefully
constructed these lists to be relevant in a context of finance.

9This is based off of simply splitting the documents by whitespace, i.e., with
no preprocessing.

0Stemming is performed using the Lancaster Stemmer as implemented in
Python’s Natural Language Toolkit.
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The final goal of preprocessing is to reduce the noise that arises
when ideas need to be mapped into words, and vice versa. This
goal is addressed via an application of Latent Dirichlet Allocation,
developed by Blei, Ng, and Jordan (2003) Because LDA enjoys
widespread use in the NLP community, and even within the eco-
nomics literature, the treatment here is brief. First, the observed
corpus contains words, with wg,, being the n*® word in the d** doc-
ument (d € {1 ..., D}), where each document has N, words (so that
n € {1,..., Ny}, Vd). This is all that is observed. LDA posits each
document as a distribution over a fixed number, K, of topics—K is
chosen by the researcher. Topics are in turn distributions over the
V unique terms in the corpus. More precisely, each document §, is a
draw from a Dirichlet distribution, a distribution over vectors that
lie in the K-simplex. The distribution, d4, that is drawn from the
Dirichlet is a latent variable. The same is true of topics: Each topic,
ok, is a draw from a V-dimensional Dirichlet. With a topic distribu-
tion in hand, each observed document (which has a fixed length, N;)
is populated one word at a time. For the n'® slot of document d, a
topic is drawn from a multinomial distribution, with parameter .
Thus, if 4 is heavily concentrated on topic 1, then several words will
be drawn from topic 1. The drawn topic, z4, € {1,..., K}, is then
used to draw a word from a multinomial distribution with parameter
¢z, S0, if a topic has a distribution that places heavy weight on
“whale,” then “whale” will come up often when that topic is drawn,
and will thus show up often in documents that have a high prob-
ability placed on that topic. The implementation here—including
the choice of the priors for the Dirichlet distribution—follows very
closely that of Hansen, McMahon, and Prat (2017), who estimate
LDA on a subset of the FOMC transcripts that I consider using
a Gibbs sampler outlined in Griffiths and Steyvers (2004) The

11 At issue here are the problems of synonymy and polysemy. Polysemy occurs
when one word can describe many concepts. For example, polysemy would lead
the documents [I read a book.] and [I’ll book a hotel.] to look more similar than an
English-speaking human might think. Next, synonymy occurs when any concept
can be expressed using many different words. The document [I’ll make lodging
arrangements.] and the hotel document from above would look dissimilar, despite
conveying the same idea.

2And very graciously provided by the authors at [https://github.com/|
[sekhansen /text-mining-tutoriall
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number of topics, K, is set to 50, chosen using a fivefold cross-
validation technique similar to that outlined in Hansen, McMahon,
and Prat (2017) and described in Appendix C.

Rather than estimating the topic model over the complete doc-
uments in my corpus, I instead begin by splitting these documents
(the minutes and transcripts) into sentences using a grammatical
sentence parser I then estimate the word and topic distributions
over every sentence in the FOMC minutes and transcripts between
1976 and 2014. In the notation established above, then, d indexes
sentences so that each sentence has an estimated distribution over
topics. With these estimated distributions, I then estimate the topic
distributions for each transcript as a whole (f; € RX), and each
of the minutes as a whole (u; € R¥). This follows the approach
of Hansen, McMahon, and Prat (2017), the purpose being to have
each document focused on a small number of topics, in hopes that
the latent topics can be determined more easily

The “Top 10 Words” column of Table 1 contains the 10 words
that most prominently contribute to the composition of each topic.
Formally, these are the words corresponding to the 10 largest ele-
ments of ¢y, for each topic k. For purposes of interpretation I show
the estimated topics for a smaller model with K = 30 (my empirical
results in Section 4 are nearly unchanged quantitatively using the
larger model) that I estimated over the sample beginning in 1995,
since that forms the basis of my empirical estimates in Section 4. In
general the topics seem intuitive—the first four topics might be sub-
jectively called topics about labor, credit markets, housing markets,
and policy statement language. Not every topic is directly related to
an economic concept—the fifth topic contains words that might be
used in a debate regarding policy communications.

131 parse the minutes and transcripts into sentences using the English proba-
bilistic context-free grammar developed by Klein and Manning (2003) as imple-
mented in the Stanford Parser Java package. This sentence parser uses rules of
English grammar to split sentences, as opposed to simple rules based solely on
punctuation. This, for example, avoids erroneously splitting sentences at decimal
points or after abbreviations (e.g., “Ms.”).

14This substantially increases D to about 260,000, though there are 300 min-
utes and 300 transcripts. This approach of using already-estimated topics to
estimate the topic distribution of an excluded document underlies the right panel
of Figure B.1, with the excluded document reading “transcripts minutes record
policy actions memorandum discussion communications.”
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To better aid in categorizing the estimated topics, the last four
columns of Table 1 indicate which of the topics are useful for “pre-
dicting” a few external observable variables, denoted by e;. Specifi-
cally, I gather the number of dissenting votes at each FOMC meeting
from Thornton and Wheelock (2014), and the change in the target
of the federal funds rate (FFR), GDP growth, and inflation from
the Federal Reserve Economic Data (FRED) data portal I then
estimate which topics are useful predictors of these variables by esti-
mating the following regression using the Lasso objective function:

K
er = fol{ELB}; + Z BrdF + errory,
k=1

where §F is the estimated presence of each topic k in document
t. I estimate this regression twice: once using the presence of top-
ics in the minutes (i.e., replacing §F with p¥) and once using their
presence in the transcripts (i.e., replacing 6F with 6¥). I take the
union of the selected topics between these two regressions. I select
the Lasso regularization parameter using tenfold cross-validation [
This again helps to shed light on the estimated topics. The selected
topics for inflation are the most intuitive, with words like “price,
inflat, econom” being the top words for the selected topics (20, 24,
and 30). Instead, topics about appropriate communication and pol-
icy (4, 5, 25) and the general outlook for the economy (most of the
other selected topics) can predict the number of dissents at each
meeting.

2.4 Transparency Index Definition

Ultimately, the object of interest in this paper is not the topics
themselves, but rather the relative entropy of the minutes for the

5Tn terms of FRED mnemonics, the FFR target is DFEDTAR when it is avail-
able and the midpoint of DFEDTARL and DFEDTARU when it is not; GDP growth
is the four-quarter difference in the log of GDPC1; and inflation is the 12-month
difference in the log of PCEPI.

18T allow the intercept to vary based on whether the federal funds target is
at its effective lower bound (ELB), since the FFR is one of my target variables.
I implement the estimation and cross-validation using the LassoCV module in
Python’s sklearn package; the sample is split into 10 disjoint subsets that are the
same for each e;.
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transcripts (i.e., the Kullback-Leibler similarity) and the entropies
of the minutes and transcripts on their own. Specifically, given the
topic distribution of the transcripts for the FOMC meeting occur-
ring at time ¢, 6;, and the topic distribution of the minutes for the
same meeting, ¢, [ define the three quantities:

K
gk
Minute-Transcript Similarity: Tt = exp [— Z L In (’;)]

K
Entropy of the Minutes: H(u) = — Z pf In (py)

Il
|
(=
N
o+
—_—
=}
—~
N
o+
~

Entropy of the Transcripts:  H(6;)

with 6F being the k' element of 0;, and analogously for y;. The first
measure is the negative exponential of the Kullback-Leibler diver-
gence, a distance function for distributions—intuitively it describes
the information loss from assuming the truth is the minutes, when
it is really the transcripts. The other two measures, the entropies
of the minutes and transcripts, are the expected values of the infor-
mation content of a random variable that is distributed according
to us and 6;. Entropy in this case achieves a maximum when both
distributions place equal mass on each topic, i.e., u¥ = %,Vk, and
decreases as mass moves away from certain topics and concentrates
on others[17] Thus, entropy in this context can be cast intuitively as
a measure of how dispersed a conversation/document is—the lower
the entropy, the more concentrated the discussion.

For the construction of the procedural transparency measure,
the body of documents under consideration consists of all Records
of Policy Actions (ROPA, an older version of the minutes), and min-
utes and transcripts from meetings physically held in Washington,

"Information about a variable drawn from a uniform distribution is more valu-
able than information about a variable drawn from a point mass—one already
knows where the point mass is, but has no idea where the uniform variable is.
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D.C., between April 1976 and December 2014, where procedural
information (voting records, attendance) is removed [1§

3. Notable Features of the Minutes, Transcripts,
and Procedural Transparency

This section presents my measure of procedural transparency and
three exercises meant to better understand it. First, in Section 3.1,
I compare the measure with several external variables, in order to
understand its systematic components. My primary finding is that
fluctuations in the measure, while correlated with some of these
external variables, are not a proxy for something simpler. Next,
in Section 3.2, I highlight, anecdotally, that the measure captures
meaningful differences between the minutes and transcripts. Finally,
in Section 3.3, I argue that my measure—though not directly observ-
able in real time—might be roughly observable to the public. This is
done using a newspaper-based measure of central bank transparency.

3.1 Correlations with External Variables

Figure 1 presents the time series of minute-transcript similarity, and
Figure 2 contains the entropies of the minutes and transcripts. All
three measures are rather noisily distributed around slower-moving
trends, shown in the images as 12-meeting trailing moving averages.
Owing to concerns—mentioned in Section 2.2—that the raw meas-
ures are likely influenced by idiosyncratic noise arising from the noise
inherent in natural language, the moving averages of these series are
the main measures considered for the rest of the paper.

In order to analyze the series more carefully, Tables 2 and 3
present the results of regressing the standardized measures on sev-
eral variables. The first, Table 2, shows the regression of these
communications variables on the other variables one at a time. The

8See Appendix A for a discussion of the various documents released by the
FOMC since its inception. For the modern-day minutes (1993—present), all words
prior to the paragraph that typically begins with “The information reviewed at
the x meeting ...” (now labeled “Staff Review of the Economic Situation”) are
removed in order to make these documents look like the ROPA. This also keeps
the content of the minutes looking relatively similar over the year, since the first
meeting of each year contains discussions of procedural matters (see Meade, Burk,
and Josselyn 2015 for more information on the content of the minutes).
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Figure 1. Procedural Transparency

B Volcker Greenspan Bernanke Yellen
® | 056 059 062 0.69 " 068 068
=
g S
£
%]
= ©
[ ]
§ o
Q
-
x 9 |
S o
2
>
X <]
© —— Transparency
—— Moving Average (12)
g a NBER Recession

T T T T
1980 1990 2000 2010

Meeting Date

Figure 2. Entropy of the Minutes (left)
and Transcripts (right)
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lessons here are largely consistent with the results in Table 3, which
estimates the coefficients jointly for variables that span the entire
1976-2014 sample. In Table 2, the variables are standardized so that
the coefficients represent correlation coefficients; in Table 3, meas-
ures are scaled so that they can be interpreted as the number of
standard deviations by which the measure moves when the variable
in the row increases by one unit/™ The regressions highlight some
notable features of the series.

First, the three measures all contain positive linear trends to dif-
ferent degrees of statistical significance—between the two tables, the

90Over the sample period used for that regression.
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Table 2. Regression Coefficients
for Communications Variables

Minutes Transcripts
Transparency Entropy Entropy

MA MA MA

t 2.50 3.24 2.63 3.23 1.07 1.41
Transparency MA 0.33 0.43 0.09 0.14 0.18 0.19
Minutes Ent. MA 0.13 0.17 0.26 0.43 0.17 0.16
Transcript Ent. MA 0.04 0.09 0.08 0.07 0.61 0.92
TT State -0.14 -0.11 -0.10 -0.07 0.12 0.30
RR Shocks¢41 -0.03 -0.04 -0.03 -0.02 0.07 0.06
|RR Shockst41] —0.08 —0.16 —0.13 —0.22 —0.13 -0.21
NS Policy Shock¢1 0.06 0.13 0.06 0.11 0.06 0.22
INS Policy Shock1| 0.13 -0.01 —-0.05 -0.32 0.08 -0.03
FFR —0.55 —0.77 —0.70 —0.88 -0.20 —0.37
Change in FFR -0.07 -0.04 —-0.09 -0.04 0.01 -0.04
|Change in FFR| —0.17 —0.23 —0.27 —0.29 —-0.24 —0.28
Ay -0.20 -0.16 -0.19 -0.14 0.06 0.16
EcplAyt+1] 0.02 0.13 0.16 0.30 0.07 0.08
Unemployment (u) -0.23 —-0.24 -0.10 -0.13 -0.20 -0.35
Ecplut+1] -0.26 -0.28 -0.18 -0.24 —-0.22 —0.39
nfCE -0.61 | —0.75 | —0.68 | —0.80 | —0.41 | —0.60
Ecplmi+i] —0.56 —-0.70 —0.67 —0.78 —0.46 —-0.57

Note: Dependent Variable: This table reports coefficients of univariate regressions of
the three communications measures (transparency, and the entropies of the minutes and
transcripts) on the variables in the rows of the table. The regressions are shown for the
moving average of each measure, and the level of the measure. In all but the first row the
relevant communication measures have been linearly detrended and standardized. Inde-
pendent Variables: The variable t is a linear trend. T'T State is the “state of the economy”
variable of Tenreyro and Thwaites (2016); “RR” are the monetary policy shocks of Romer
and Romer (2004), updated through the sample; NS Policy Shock and NS Fed Funds Shock
are the monetary and federal funds futures shocks of Nakamura and Steinsson (2018); FFR
is the federal funds target (or the midpoint of its target range, or the actual value when
neither is available); Ay, is the annualized quarterly growth rate of real GDP from FRED;
wuy is the civilian unemployment rate from FRED; TrfaCE is the annualized quarterly growth
rate of the PCE price level; the rows Egp[zt41] correspond to the Greenbook forecast of
z in the quarter following the FOMC meeting at time ¢ (these correspond to the macro-
economic series from above, except that CPI inflation is used instead of PCE in order to
have a longer sample from the Greenbook). The monetary policy shocks are timed such
that the regression corresponds to the transparency of the minutes prevailing immediately
before the shock is emitted. All variables have been standardized over the regression sam-
ple so that the coefficients reflect correlation coefficients. Sample: The sample sizes [for
the moving averages| are as follows: 74 for the NS policy shocks (Jan. 2004-Mar. 2014) to
match the results from Section 4; 276 [265] for the RR shocks (Mar. 1977—Oct. 2008); 261
for Egplzi41] (Oct. 1979-Dec. 2014); and 326 [315] for all other variables (Mar. 1977-Dec.
2014). Bolded estimates are statistically significant at at least the 5 percent level, calcu-
lated using heteroskedasticity and autocorrelation-consistent asymptotic standard errors
with the automatic lag selection method of Newey and West (1994), as implemented by
Baum, Schaffer, and Stillman (2010).
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Table 3. Jointly Testing Correlates
of Communications Variables

Minutes Transcripts
Transparency Entropy Entropy

t 0.01** (0.01) 0.01%%* (0.00) 0.00 (0.01)
Burns (70-78) 2.24%* (1.06) 0.08 (0.41) -0.78 (1.00)
Miller (78-79) 2.19%* (0.86) -0.38 (0.32) 0.48 (1.01)
Volcker (79-87) 1.52%* (0.61) —0.52%* (0.25) —0.38 (0.70)
Greenspan (87-06) 1.05** (0.42) —0.42%* (0.20) 0.57 (0.43)
Bernanke (06-14) 0.05 (0.23) | —0.37*** | (0.12) 0.48%* (0.27)
Yellen (14-18) — — — — — —
Broida (73-78) — — — — — —
Altmann (78-83) 0.07 (0.21) | —1.01*** | (0.20) 0.76** (0.37)
Axilrod (83-86) 0.03 (0.23) 0.61%** (0.25) 1.14%%* (0.44)
Bernard (86-87) 0.22% (0.12) -0.06 (0.09) 0.30 (0.20)
Kohn (87-02) 0.13%* (0.06) —0.12%* (0.06) -0.11 (0.09)
Reinhart (02-07) 0.15 (0.19) -0.30* (0.16) | —0.97*** | (0.35)
Madigan (07-10) —0.48%** | (0.16) | —0.58*** | (0.13) 0.13 (0.30)
English (10-15) -0.10 (0.19) 0.34%%* (0.13) -0.07 (0.28)
FFR 0.02 (0.04) -0.03 (0.02) -0.02 (0.03)
AFFR -0.03 (0.04) 0.01 (0.02) -0.04 (0.03)
|AFFR| -0.05 (0.04) 0.00 (0.00) -0.01 (0.01)
Post-1993 0.33 (0.30) -0.07 (0.23) —0.58%* (0.27)
TT State -0.39 (0.30) —0.06 (0.20) 1.04%** (0.34)
Ayt 0.13 (0.09) -0.03 (0.02) -0.03 (0.03)
Unemployment -0.07 (0.07) 0.05* (0.03) 0.09 (0.07)
nlCE 0.01 (0.08) 0.02 (0.04) 0.08 (0.06)
Cons. —-3.00%** | (1.13) —0.46 (0.75) -3.31% (1.87)
Chair 0.000 0.000 0.000
Secretary 0.001 0.000 0.000
Fed Funds 0.632 0.050 0.577
Macro Vars. 0.447 0.531 0.274
R? 0.935 0.868 0.954
N 315 315 315

Note: The table shows results for regressions of the three communications variables (in
the columns) on dummies of the sitting chairs of the FOMC (Burns—Yellen); dummies for
the secretaries (Broida—English); and several other variables defined in Table 2. Chairs and
secretaries have their years in office in parentheses. The rows with italicized labels contain
p-values for tests of joint significance of groups of variables in the regression: Chair jointly
tests the chair dummies; Secretary tests the secretary dummies; Fed Funds tests the three
FFR variables; and Macro Vars. tests output growth, unemployment, and inflation. These
p-values, as well as the standard errors in parentheses, are computed using heteroskedas-
ticity and autocorrelation-consistent asymptotic standard errors with the automatic lag
selection method of Newey and West (1994), as implemented by Baum, Schaffer, and Still-
man (2010). The communications variables are standardized to be mean zero with unit
standard deviation over the regression sample, which is each regularly scheduled FOMC
meeting between March 15, 1977 and December 13, 2014 (the meetings between April 1976
and March 1977 are dropped when the moving average is formed).
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minutes and transcripts have generally increased in their breadth of
coverage (higher entropy), and transparency has generally increased.
One notable jump—albeit statistically insignificant—is that proce-
dural transparency increased after the FOMC became aware that its
transcripts would be released to the public in 1993, and the tran-
scripts also became more focused (lower entropy). The fact that this
event may have had an effect on the content of the transcripts—
through its effect on the Committee’s deliberation—is the subject
of a literature that has largely concluded (with the exception of
the final paper) that the event caused a move towards less debate
and more formal discussions (like what might be found in the min-
utes); see Meade (2005), Meade and Stasavage (2008), Acosta (2015),
Egesdal, Gill, and Rotemberg (2015), Hansen, McMahon, and Prat
(2017), and Woolley and Gardner (2017).

Next, the sitting secretary of the FOMC is strongly correlated
with the level of all three measures—the p-value for a test that
these variables are jointly non-zero is negligible in all cases. This is
encouraging, for it suggests that the person in charge of overseeing
the creation of each document has a role in determining its proper-
ties. The sitting chair is also correlated with all three measures. The
Madigan dummy—a proxy for the Great Recession—in the minutes
regression shows that the minutes became much more focused during
the crisis and its aftermath.

By and large, the measures are not predicted by current macro-
economic events and monetary policy once other controls are
included, as can be seen in Table 3. Unconditionally the variables
tend to be countercyclical: Transparency is lower when the fed-
eral funds rate and inflation are high, and both the minutes and
transcripts become more focused during these times. The similarity
between the minutes and the transcripts also tends to decrease in
meetings preceding large (in absolute value) monetary policy shocks.
In the case of the shocks of Nakamura and Steinsson (2018), this
implies that markets are more surprised at time ¢t + 1 when the
minutes from time ¢ were less informative about the transcripts.

3.2 Anecdotal Understanding of the Measure

A less-systematic approach to understanding what the transparency
measure is capturing is to read the underlying documents. Natural



Vol. 19 No. 3 A New Measure of Central Bank Transparency 67

places to start are the points where the measure was particularly
low and high. The lowest post-Volcker observation occurred in the
December 1989 meeting, though the story starts in October 1989
with a meeting of the G-7. In that meeting, the parties involved
decided that the dollar was overvalued, and agreed to a coordinated
action to flood the market with dollars in order to remedy this. In the
October 1989 FOMC meeting, shortly after this coordinated action
began, there was a debate about whether this action interfered with
the Fed’s statutory mandate to achieve price stability. Some par-
ties were concerned that the Fed would be “implicated in talking
out of one side of [its] mouth about price stability goals and yet
agreeing to constantly flooding the market with dollars” (FOMC
Transcripts 19762008, Governor Johnson). Others, like President
Guffey, felt differently, stating, “I’'m not terribly concerned about
the price stability issue in the sense that with sterilized interven-
tion I think for some long period in the future we can go about
a price stability objective without much problem” (FOMC Tran-
scripts 1976-2008, President Guffey). At the end of the discussion,
Vice Chair Corrigan suggested that the staff prepare a “presentation
for the Committee where [it] would take a look at this question of
price stability in five years in some systematic way.” The December
1989 meeting contained that presentation and ensuing discussion,
though there was no mention of it in the minutes of that meeting,
this perhaps owing to President Guffey’s October concern about
“bringing this issue to a confrontational stage outside the confines
of this Committee and the Treasury.” This episode contrasts with
the meeting of December 2004—the meeting with the highest level of
transparency—in which the Committee undertook a lengthy discus-
sion concerning communications policy. Specifically, they discussed
the possibility of accelerating the release of the minutes from six to
three weeks—a policy they subsequently implemented with the min-
utes of that meeting—and also made a record of this discussion in the
minutes. These episodes highlight the fact that the measure captures
meaningful discrepancies between the minutes and the transcripts.

3.8 Observability of the Measure

Lastly, Figure 3 shows the transparency measure alongside a measure
of transparency derived from newspapers. Specifically, in the spirit
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Figure 3. Monetary Policy Transparency in the News
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of Baker, Bloom, and Davis (2016), Husted, Rogers, and Sun (2020)
construct a measure of monetary policy uncertainty by counting the
number of articles in a given period of time that appear in major
newspapers containing the terms “uncertainty,” “monetary policy,”
and “Federal Reserve.”Bd The measure is divided by the number of
articles that contain “Federal Reserve” for each newspaper in each
period, in order to control for the volume of articles over time and
the different focuses of each newspaper. After scaling the normal-
ized counts by newspaper to have unit variance, the resulting series
are summed to form the monetary policy uncertainty index. The
blue line in Figure 3 is constructed in nearly the same way, with the
exclusion of “monetary policy” and “uncertainty” and the inclusion
of “transparent” or “transparency.” The resulting series is pos-
itively and significantly correlated with the transparency measure
derived from the minutes and transcripts. Additionally, the mov-
ing average of the minute-transcript similarity is more-highly corre-
lated with the newspaper-based measure (and its moving average)
than the raw measure. This suggests that minute-transcript simi-
larity, and its moving average, despite being based on a document
that is not visible to the public, is something that is in some way

20They also include close synonyms of these three terms.
21 A huge thanks to Lucas Husted, who constructed the new index.
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observable, given its positive relationship with this clearly observ-
able newspaper-based measure. Perhaps this arises because much of
the variation in transparency is driven by the sitting chair, an easily
observable variable.

4. Effectiveness of Monetary Policy

Views on the role of transparency in monetary policymaking have
evolved greatly over the last 50 years. Today, transparency is often
touted as a means through which monetary policy is made more
effective—in 2013, then-Chair Ben Bernanke stated in a speech that
“transparency about the framework of policy has aided the public
in forming policy expectations, reduced uncertainty, and made pol-
icy more effective.” In this section I address this question—whether
transparency makes monetary policy more effective—and provide
evidence suggesting that it does.

4.1 Defininig Effectiveness

The first question that arises when seeking an empirical answer to
this question is how to define monetary policy effectiveness. One
answer is a policy that allows a central bank to achieve its objec-
tive, such as price stability. Blinder et al. (2008) discuss the litera-
ture that has taken this approach. A general problem that arises
is that establishing causal inference is challenging. Another pos-
sibility is that effective monetary policy is able to affect market
expectations—Blinder et al. (2008) discuss the empirical literature
that largely supports this proposition. In this vein, using a high-
frequency identification strategy, Nakamura and Steinsson (2018)
establish a causal link between monetary policy and real interest
rates: The more surprising the monetary policy announcement, the
greater the movement in real interest rates.

While these empirical studies discussed in Blinder et al. (2008),
Nakamura and Steinsson (2018), and their predecessors have brought
a deepened understanding of the effects of monetary policy and its
communication, they say little about the role that transparency
plays in determining these effects. As it pertains to transparency
about the decisionmaking process, the answer is not obvious. An
important characteristic of each meeting for understanding its
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transparency is the context in which it occurred—the state of the
economy and the committee, for example. In a more-complicated
policy environment, when the content of the minutes are more-
heavily scrutinized high transparency might increase or decrease
uncertainty and, thus, the ability of policy to have any effects. Using
cross-sectional variation in transparency, Naszodi et al. (2016) high-
light that transparency reduces forecast uncertainty, while increased
volume of communication can have the opposite effect, as Lusten-
berger and Rossi (2020) find. That said, previous work has pos-
tulated that increased transparency should enhance policymakers’
abilities to affect the real economy through longer-term interest rates
(e.g., Woodford 2005), and the following exercises provide evidence
supporting this hypothesis.

4.2 Empirical Strategy

My empirical strategy builds off of the work of Nakamura and Steins-
son, who estimate the following equation:

Ai; = a+be; + errory, (1)

where ¢; stands for a multitude of nominal and real interest
rate forwards and yields. I take estimates of daily nominal rates
from Giirkaynak, Sack, and Swanson (2007), and real rates from
Giirkaynak, Sack, and Wright (2010) I start my analysis in 2004
since that is when data on all interest rates under consideration are
available, as discussed in Giirkaynak, Sack, and Wright (2010). The
variable g; is a high-frequency monetary policy shock identified as
the first principal component of the change in federal funds and
Eurodollar futures out to four quarters This change is taken over
a narrow window around FOMC statement releases. Nakamura and
Steinsson find that, in response to a monetary shock, nominal and

22 A simple Google Trends search confirms this—“Fed Meeting” and “Fed Min-
utes” were the most popular around late 2007, mid-2013, and late 2015; corre-
sponding to the beginning of a monetary easing, the months around the “Taper
Tantrum,” and the departure from the zero lower bound.

23These are available for download from the Finance and Economic Discus-
sion Series working-paper version of these papers: Giirkaynak, Sack, and Wright
(2006) and Giirkaynak, Sack and Wright (2008), respectively.

241 take this from the replication materials of Nakamura and Steinsson.
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real interest rates move by a similar amount several years into the
term structure. The fact that real interest rates move is taken as
evidence of monetary non-neutrality.

I slightly augment Equation (1) in order to answer the question
of whether monetary policy is more or less effective when the Fed is
more-accurately representing the content of its meetings:

Aiy = a+ Per + y(e¢ X Te—1) + ¢Ty—1 + errory, (2)

where 7; is the 12-meeting moving average of minute-transcript sim-
ilarity, which has been standardized for interpretability Because
the minutes of meeting t—1 are released between t—1 and ¢, the value
of 7 at time ¢t — 1 reflects the prevailing level of procedural trans-
parency at time t. The coefficient of interest is v. With v > 0, mon-
etary policy has larger effects on interest rates when transparency is
above its mean—a standardization of 7, means that + can be inter-
preted as the interaction effect when procedural transparency is one
standard deviation above its mean.

4.8 Results and Robustness

Figure 4 shows the estimated coefficients 24 The estimated values
of ~ are positive for nearly every interest rate under consideration,
with several of these being statistically significantly different than
zero. Averaging the estimates of 3+~ for real yields shows that the
effect of monetary policy shocks on real yields is 43 percent higher
when transparency is one standard deviation above its mean than

Z5The reason for using a moving average has been discussed above. Twelve
meetings is one year’s worth of meetings at the beginning of the sample—this
switches to eight meetings in 1981. The results are robust to using several other
lag lengths—see Appendix D. Section 3 pointed to noise and observability as
reasons motivating the use of a moving average—the latter is important here. If
this procedural transparency is not perceptible by the public, then it is difficult
to imagine reasons for which it might have effects. Given that transcripts are
not released for several years, it seems unlikely that the public could realize the
level of procedural transparency in real time. However, given that the Committee
members give speeches and other public commentary, the public should have a
sense of what is on the mind of Committee members and be able to compare this
with the concerns enumerated in the minutes.

26 Appendix E contains a table of the estimates.
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Figure 4. Monetary Policy Effectiveness:
Regression Results
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Note: These graphs show the results of estimating Equations (1) and (2). The
four panels correspond to whether i, is a real or nominal interest rate yield or
forward. The x-axis in each plot refers to the relevant maturity for each rate
(3- and 6-month, and 1-, 2-; 3-, 5-, 7-, and 10-year rates). The blue lines show
B + ~ surrounded by the 90 percent confidence interval of « computed using
heteroskedasticity-robust standard errors. The black lines show 3, and the red
dashed lines show b; b will be different than the corresponding values in Naka-
mura and Steinsson (2018), since my sample runs from January 2004 through
March 2014 (in contrast to their sample of 2000-March 2014) though I follow
Nakamura and Steinsson in dropping the July 2008—July 2009 period (which has
little impact on the results). This forms 74 observations. The shocks are scaled
so that the effect of the shock on one-year nominal yields is unity when trans-
parency is at its average level. Transparency is standardized to have unit variance
and zero mean over the sample, so that v corresponds to the interaction effect
when transparency is one standard deviation above its mean. The red triangles
are drawn whenever the estimated value of b is statistically significantly below g
at at least the 10 percent level, again using robust standard errors.
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when it is at its average level. The estimates of 5 and b are consis-
tent with the estimates and conclusion of Nakamura and Steinsson
(2018)—that nominal and real rates move together far out into the
term structure—even using a slightly different sample period.

The discussion in Section 3 leaned against an interpretation
of minute-transcript similarity as a proxy for something unrelated
to procedural transparency. That said, one might be worried that
the correlation of transparency with the entropy of the transcripts
(which was shown to be correlated with economic conditions) would
lead the estimates of Equation (2) to simply replicate the conclu-
sions of Tenreyro and Thwaites (2016)—namely, that monetary pol-
icy is less effective during recessions. One might also worry that
transparency—having a slightly positive trend over time—is serv-
ing as a proxy for a Fed that has increasingly relied on longer-term
forward guidance. Another concern is that this measure could be
proxying for uncertainty regarding monetary policy. In order to alle-
viate these worries, Figure 5 shows the estimates of 4 when differ-
ent controls—and their interactions with the monetary shock—have
been included in the estimating equation:

Aip = o+ Per +y(er X Te—1) + ¢Te—1
+ w(er X x¢) + TxL + errory, (3)

where z; is the entropy of the transcripts, the state variable of
Tenreyro and Thwaites (for the first concern), a time trend (for
the second concern), or the monetary policy uncertainty index of
Husted, Rogers, and Sun (2020). The results are consistent with the
earlier findings—y is positive for nearly every interest rate under
consideration.

4.4 Omitted-Variables Bias

Finally, Figure 4 also highlights a slight downward bias when Equa-
tion (1) is estimated without controlling for the role that trans-
parency plays. It is typically the case that b < 3, and in a few
cases this difference is statistically significant—red triangles are
shown whenever b < ([ is statistically significant at at least the
10 percent level 21 Why is this the case? Mechanically, as in any

2TThis is computed using a seemingly unrelated regressions model.
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Figure 5. Monetary Policy Effectiveness:
Robustness of Regression Results
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Note: The graphs show the coefficients v estimated based on Equation (3). See
the note to Figure 4 for details about the sample. The lines labeled “TT State”
include the “state of the economy” variable of Tenreyro and Thwaites (2016) as
x¢, where t refers to the quarter in which the FOMC meeting took place. The
lines labeled “Transcript Entropy” have x: = H (0:—1)—the lagged entropy of the
transcripts. The “Time Trend” label refers to the case in which xz; = ¢. Finally,
“MP Uncertainty” is the level of uncertainty about monetary policy—as meas-
ured by Husted, Rogers, and Sun (2020)—as it stood at the end of the previous
FOMC meeting. Again, the monetary policy shocks are normalized so that 8 =1
for the one-year nominal yields regression over the sample period.

omitted-variables bias problem, one has to consider the following
relationship:
€t X Tt—1 = Yo + Y & + errory.

The estimate of ¢ will have the sign of cov(e; X 71, &) ~ E[g?7,_1],
which was shown to be slightly negative in Table 2—that is,
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monetary policy shocks tend to be larger when transparency is
lower. With this relationship, however, the estimate of b will not
be b but instead b = B+ v - . With v» < 0 and v > 0, this
implies that b underestimates the true effect of monetary policy
shocks, 8. The intuition for this result is as follows. Consider a
large positive shock. The largest monetary shocks tend to occur
when transparency is low () < 0). However, low transparency also
means that the effect of these large shocks on interest rates will
be lower (the interaction effect, vye;7t_1, is small or negative on
average with small or negative 7;_1). Theoretical work may help
to clarify this chain of events, though it does suggest that trans-
parency may be a double-edged sword for the effectiveness of mon-
etary policy, if moving interest rates is the definition of effective-
ness. Larger monetary shocks are emitted when the Fed is being
less transparent about its discussions. But, possibly because the
public cannot make as much sense of these short-run surprises,
the shocks are less-easily transmitted to longer term interest rates.
The next section provides empirical evidence in support of this
interpretation.

5. Interpretation: Transparency about What?

The main transparency measure used in the estimation of Equa-
tion (2) is an aggregate measure of transparency, though the richness
of the underlying data allows for transparency to be measured along
different dimensions. In Section 5.1, I revisit my estimates using two
new measures of transparency: transparency about discussion of the
economic outlook, and transparency about monetary policy strate-
gies. I find that my empirical estimates are driven by the latter. To
provide additional color to these results I estimate, in Section 5.2,
transparency regarding topics that can be used to “predict” inflation
and FOMC dissents, described at the end of Section 2.3. Consistent
with the results in Section 5.1, I find that transparency about mone-
tary policy discussions—presumably contentions discussions if they
predict FOMC dissents—allow interest rate shocks to pass through
more fully to longer-term rates. That is not robustly the case for
transparency about topics that primarily reveal information about
the state of the economy.
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5.1  Economic Qutlook and Policy Strategy Transparency

The structure of the transcripts suggests a natural first step towards
understanding what minute-transcript similarity is picking up, and
which aspect of it plays an important role in determining the effec-
tiveness of monetary policy. As documented by Hansen, McMahon,
and Prat (2017), “FOMC meetings have two major parts related to
the monetary policy decision: the economic situation discussion ...
followed by the monetary policy strategy discussion.” The authors
treat these sections as separate in their analysis, and in this section
I follow their lead—in so doing, I refer to the first section as ECSIT,
and the latter as MPS. I use the breakdowns of the transcript and
minutes in order to create an ECSIT transparency index and an
MPS transparency index 2§ The ECSIT index reflects the extent to
which the Committee provides details about its reading of the state
of the economy to the public through the minutes. The MPS index,
on the other hand, captures discussions about what this reading
implies for monetary policy. The MPS therefore includes discussions
of the models and targets preferred by policymakers, and their policy
preferences more generally.

In order to create these indices, I estimate the document distribu-
tions for the ECSIT and MPS sections of the minutes and transcripts
of each meeting This gives, for every FOMC meeting, a measure-
ment of the transparency of the ECSIT portion of the meeting, and
of the MPS portion, displayed in Figure 6.

Figures 7 and 8 repeat the analysis regarding the role that trans-
parency plays in determining the effectiveness of monetary policy.
Specifically, they present the results of estimating Equations (1)
and (2), where 73— is replaced with the 12-meeting moving aver-
age of MPS and ECSIT similarity, respectively. The results for MPS
similarity are quite similar to those that included minute-transcript

283tephen Hansen graciously supplied the breakdown of the transcripts through
2011, and I updated this breakdown through 2014. I also performed the corre-
sponding split for the minutes manually since 1995. To have a sense, the ECSIT
portion of the minutes in 2014 included the sections titled Staff Review of the
Economic Situation, Staff Review of the Financial Situation, Staff Economic Out-
look, and Participants’ Views on Current Conditions and the Economic Outlook,
and the MPS section was the section titled Committee Policy Action. More details
can be provided on request.

29Using the same estimated LDA topics as above.
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Figure 6. Transparency by Part of Transcript
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Note: This graph shows the 12-meeting moving average of transparency using
the full minutes and transcripts (solid black line); the ECSIT portions of the min-
utes and transcripts (red dashed line); and the MPS portion of the minutes and
transcripts (blue dotted lines). The bracketed numbers represent the correlation
coefficient of the (moving average of the) ECSIT and MPS transparency meas-
ures with the full-document transparency measure. For reference, the ECSIT and
MPS discussions take up on average 73 and 12 percent of the minutes, and 51
and 25 percent of the transcripts. These ratios have remained essentially constant
since 1995.

similarity (Figure 7). This is not true for ECSIT similarity, despite
the fact that ECSIT takes up a much larger portion of the FOMC
discussion. Thus, the fact that monetary policy is more effective
when transparency is elevated owes more to transparency regard-
ing policymakers’ views about the appropriate monetary policy—
conditional on their reading of the state of the economy—than to
transparency about the readings themselves.

5.2 Topic-Specific Transparency

An alternative approach for measuring transparency along different
dimensions is to focus on the transparency of specific topics esti-
mated by the LDA language model. In this section I study the role
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Figure 7. Monetary Policy Effectiveness:
Regression Results Using MPS Similarity
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Note: These graphs present the results of estimating Equations (1) and (2),
where 7¢—1 is replaced with the 12-meeting moving average of MPS similarity.
Everything else is the same as in Figure 4, so its note can be referenced for further
details.

of transparency about topics that are similar to those presented
in the previous section: transparency about monetary policy, and
transparency about economic fundamentals. To assess the first, 1
measure the transparency about topics whose presence in the min-
utes or transcripts predict the number of dissents at each FOMC
meeting in a Lasso regression. Of the 50 topics estimated by LDA, I
denote the topics selected to predict dissents by P C {1,...,50}.
For transparency regarding economic fundamentals, I measure the
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Figure 8. Monetary Policy Effectiveness:
Regression Results Using ECSIT Similarity
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Note: These graphs present the results of estimating Equations (1) and (2),
where 7;—1 is replaced with the 12-meeting moving average of ECSIT similarity.
Everything else is the same as in Figure 4, so its note can be referenced for further
details.

transparency about topics whose presence in the minutes or tran-
scripts predict the level of CPI inflation in the month corresponding
to each FOMC meeting. I denote these topics by K™. More details
regarding the selection of these topics can be found at the end of
Section 2.3.

I define the transparency for dissent-related topics 7 and
inflation-related topics 77 as the cosine similarity between the (trun-
cated) distributions of the minutes and transcripts over the selected
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topics. Recalling from Section 2.4 that the topic distributions of the
minutes and transcripts are given by p; and 6, the transparency
measures are given by

D _ Zke/cD 95#?
D _
V Cexn (09)?) (S (06)?)
T Zkeicw Hfﬂf

V Crerer 09)2) (Sperr (09)2)

Cosine similarities are a commonly used measure of document simi-
larity in the NLP literature, and are simply the uncentered correla-
tion coefficient between the topics used in each document P9

Figure 9 shows the estimates of v for the two transparency meas-
ures for specifications that include the various controls considered
in the construction of Figure 5. The estimates of v from the spec-
ification that uses 7™ are not robustly positive, in contrast to esti-
mates of v estimated using dissent-predictive topics. This further
suggests that it is topics relevant to the setting of monetary policy—
conditional on an economic outlook—that causes changes in short-
term interest rates to affect longer term nominal and real interest
rates.

6. Conclusion

A central bank has a plethora of channels through which it can be
transparent. Whether it is the publication of inflation reports, timely
summaries of policy decisions, or post-meeting press conferences, the
objective typically is to explain to the public the rationale behind
policy decisions. Nowhere can these rationales be better captured
than in the actual meetings in which these decisions are considered
and made. The measure of transparency I propose in this paper—
the similarity between the minutes and transcripts of each FOMC

30T use cosine similarity instead of the Kullback-Leibler divergence because the
distributions of the minutes and transcripts over the selected topics do not sum
to unity.
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Figure 9. Monetary Policy Effectiveness: Regression
Results Using Topic-Specific Similarities
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FOMC dissents and inflation. Everything else is the same as in Figure 5, so its
note can be referenced for further details. Notice the wider axis for the inflation
panel.

meeting—captures the extent to which the content of these meet-
ings is described to the public. While this minute-transcript simi-
larity has fluctuated over time, generally the Fed has become more
transparent about its reasoning over the last 40 years. My measure
is only weakly correlated with economic conditions and the poli-
cymaking environment more generally, further supporting the case
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that minute-transcript similarity captures something more than sim-
ply fluctuations in the discussions of FOMC meetings. Anecdotal
evidence shows that this measure does indeed capture meaningful
discrepancies between the two documents, and there is little evi-
dence to suggest that these discrepancies are purposeful—they are
more likely to do with the fact that the writers of the minutes face
a difficult task.

Evidence suggests that monetary policy shocks have larger effects
on interest rates when minute-transcript similarity is high. Addition-
ally, when the role of transparency is neglected, these shocks seem
to have smaller effects because the largest of these shocks tend to be
delivered at times when transparency is low, which is also when the
shocks have smaller effects on interest rates. These results suggest
that high transparency allows the public to better understand what
monetary policy communications and short-term interest rate move-
ments imply for the path of future policy, captured by longer-term
interest rates.

Appendix A. Transcripts, Minutes, ROPAs, MOAs, and
MODs: The History of FOMC Communications

Understanding the logistical aspects of procedural transparency—
which documents are released and when—is a necessary step in the
assessment of procedural transparency in the “quality” sense. Since
the inception of the modern-day FOMC, it has always communicated
in some way the content of its meetings.

Table A.1 lists the various FOMC publications since 1935, along
with their release lags While the nomenclature of the various doc-
uments has undergone several changes over the past 80 years, there
have, in general, been two types of documents: detailed accounts of
FOMC meetings and summaries. In general, the latter were more
readily available to the public. Most of the changes in FOMC com-
munications have occurred alongside calls for transparency, and they
have formally come from congressional pressure, legislation, and liti-
gation. The exogeneity of these external pressures permits the study
of how the FOMC’s procedural transparency responds to these calls.

31Statements, press conferences, and other releases are omitted, since the focus
here is on documents whose primary purpose is to convey the meeting discussion.
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Table A.1. FOMC Publications: Banking Act
of 1935 to Present (2015)

Date Meeting Summaries Detailed Accounts

1935-67 Record of Policy Actions Minutes (Confidential)

(Annually)

1967-75 Record of Policy Actions Memorandum of Discussion
(90 Days) (Fie Years)

1975-76 Record of Policy Actions Memorandum of Discussion
(45 Days) (Fwe Years)

1976-93 Record of Policy Actions Transcripts (Confidential)
and Minutes of Actions
(One Meeting)

1993-2005 | Minutes (One Meeting) Transcripts (Five Years)
2005- Minutes (Three Weeks) Transcripts (Five Years)

Note: Release lags are in italics. Adapted from Danker and Luecke (2005).

This section provides an overview of the logistical aspects of these
responses.

The first significant step toward greater procedural
transparency—in the sense of timeliness—came in response to the
1967 Freedom of Information Act (FOIA). Beginning with the
April 1967 meeting, the Record of Policy Actions—a summary of
the Committee’s policy actions and rationales—would be published
after a 90-day lag (Danker and Luecke 2005). And, for the first
time, a transcript-like document—the Memorandum of Discussion
(MOD)—was to be released with a five-year lag. This set a prece-
dent for publishing long accounts of FOMC meetings, but because
the MOD was a heavily edited account, the 196776 period is not
included in the measurement of transparency reported below.

The 1976 MODs were the last published by the FOMC; after
five years of fighting a claimed FOIA violation, the Committee
decided in 1981 to discontinue the MOD largely at the request
of Chairman Burns (Lindsey 2003). At this point, the Committee
decided to release an expanded ROPA shortly after each subsequent
meeting—effectively, a 30-day lag. At the time, the reason cited
for the discontinuation of the MOD was that “the benefits derived

328ee Goodfriend (1986) for a thorough account.
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from them did not justify their relatively high costs, particularly in
light of the changes made in the [ROPA]” (FOMC Records of Policy
Actions 1976-93, May 18, 1976). However, the more accurate rea-
son seems to be “fear that Congress would request access’ [to the
MOD] promptly” (Lindsey 2003, p. 8) and, as an FOMC subcom-
mittee indicated, “concern about the ability to conduct monetary
policy, if the court required prompt release of the memoranda of
discussion” (Meltzer 2010, p. 976). The discontinuation of the MOD
started a nearly 20-year period in which the FOMC published no
detailed account of its meetings. Most FOMC members were aware
that meetings were recorded, but they also believed that these tapes,
used only for the production of minutes by Board staff, were recorded
over after each meeting.

Contrary to what most members believed, congressional inquiries
(primarily headed by Congressman Henry Gonzdlez) and internal
Fed investigations revealed that, in fact, these tapes had been main-
tained since 1976. In November 1993, the Committee agreed to pub-
lish all of the transcripts since 1976; by 1995 the decision was made
to reinstate the publication of meeting transcripts after a five-year
lag. In addition, the ROPA and MOA were now combined to form
the “minutes.” In 2005, these minutes began to be released with a
three-week lag.

All ROPAs, MOAs, minutes, and transcripts were downloaded
from http://federalreserve.gov, either in PDF format or plain text.
Documents in PDF format were converted to plain text using optical
character recognition (OCR) software.

Appendix B. Definition and Relevance
of Procedural Transparency

When used in the context of monetary policy, the word “trans-
parency” can carry different connotations. To understand how the
term is used here, Table B.1 presents the five forms of transparency
relevant to central banks, as defined by Geraats (2002) Procedural

33Geraats has written much about central bank transparency. See Geraats
(2001), where these terms were first defined, or Geraats (2007) for other examples.
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Table B.1. The Types of Transparency Relevant
to Central Banks (Geraats 2002, p. F540)

Type of Transparency and Description

1. Political transparency refers to openness about policy objectives
and institutional arrangements that clarify the motives of
monetary policymakers. This could include explicit inflation
targets, central bank independence, and contracts.

2. Economic transparency focuses on the economic information
that is used for monetary policy, including economic data,
policy models, and central bank forecasts.

3. Procedural transparency describes the way monetary policy
decisions are made. This includes the monetary policy
strategy and an account of policy deliberations, typically
through minutes and voting records.

4. Policy transparency means a prompt announcement and
explanation of policy decisions, and an indication of likely
future policy actions in the form of a policy inclination.

5. Operation transparency concerns the implementation of
monetary policy actions, including a discussion of control
errors for the operating instrument and macroeconomic
transmission disturbances.

transparency—my focus in this paper—encompasses the procedure
by which the accounts of FOMC decisions are released to the pub-
lic via documents. What makes procedural transparency impor-
tant is that increased procedural transparency presumably leads to
increases in the other four types of transparency, and it is the mech-
anism through which the other four are manifested. For example,
mandating that the Fed release the theoretical rule it uses to deter-
mine policy is a form of economic, policy, and political transparency.
However, effective implementation of this policy hinges on effec-
tive procedural transparency because both the rule and deviations
from it require detailed explanations. The same goes for the prac-
tice of establishing and explaining an inflation target—especially a
“medium-term” target, as is done in current practice. Simply put,
the communications of the Fed are “a chance for [the FOMC] to
say what [they] are up to and why” (FOMC Transcripts 1976-2008,
Alan Blinder, Jan. 1995).
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Figure B.1. Public Interest in Fed Communications
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Note: The left panel presents results from the Google Trend queries “fed state-
ment” and “fed minutes.” The y-axis represents the frequency with which a given
phrase is searched on Google, and is normalized so that the highest frequency
is 100. Thus, this graph does not say how these search terms rank among all
other terms, but it does give information about when the terms are searched.
Dashed lines are included at FOMC meeting dates. The right panel shows the
Kullback-Leibler similarity of the transcripts at each point in time with a query
that contains the names of FOMC minutes and transcripts over time, and the
word communication. The full list is “transcripts minutes record policy actions
memorandum discussion communications.”

Fed communications also receive a considerable amount of atten-
tion from the public at large, and the FOMC itself. Figure B.1 sup-
ports this claim. The left panel is a graph from Google Trends—a
service from Google that plots the “interest over time” of any search
term—that shows how popular “fed statement” and “fed minutes”
were over the year 2017. As expected, peaks in interest in the terms
are in one-to-one correspondence with FOMC meetings; the three-
week lagged release of minutes is also clearly noticeable. So, at the
very least, there appears to be public interest in the content of
FOMC documents.

The right panel of Figure B.1 provides evidence that the FOMC
discusses issues of procedural transparency in its meetings. Using
the text-analysis techniques described in the paper, it portrays the
extent to which topics of procedural transparency were discussed at
each FOMC meeting. This is measured by computing the similarity
between the transcripts and a list of procedural-transparency-related
words (transcripts, minutes, communication, etc.). The similarity of
this topic with the transcripts fluctuates meaningfully, coinciding
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with changes in communications policy—1976 marked the tempo-
rary end of transcript publication, and topics of procedural trans-
parency persisted for a few years after that change. Since the early
1990s, changes in publication policy have been relatively frequent—
in 1993, the FOMC decided to start making its transcripts public;
and in 2005, the lag between the meeting and the release of the min-
utes was reduced. These changes are visible on the graph, indicating
that a significant amount of discussion was behind each decision.
Thus, given the role of procedural transparency in monetary poli-
cymaking generally, and the fact that both the public and the Fed
pay close attention to the documents used here to measure it, this
paper is devoted to its study.

Appendix C. Number of Topics: Cross-Validation
and Robustness

A common way to select topics for LDA is to estimate the model
using a fraction of documents in the corpus, then compute how “per-
plexed” the model is by the held-out documents that were not used
for estimation. In Figure C.1, I show the results of performing this
cross-validation for different values of K (from 10-100 by 10, and
from 120-200 by 20). For each value of K, the sample is split into
thirds—two-thirds is used as a training sample, the term distribu-
tions are estimated, then using these distributions the topic distribu-
tions for the held-out documents are computed. The perplexity of

Figure C.1. Cross-Validation Results

Full Sample 1995+ Sample
Cross-Validation for Topic Selection Cross-Validation for Topic Selection
o o =
S —— Perplexity |/ - ” S —— Perplexity |/ L § ”
-- SSR - 2 ° -- SSR c 2
— I=3 =1 D — =1
Fg © b=}
o 2 3 ~ 3
S 4 @ o @
2 @ o 2 o o o
£ ~ - g © o T
2 - 1 < g ¢
Q o © Q o ©
5 L S > 5 90 © >
e g | 8 § &~ 8
~ | B S J r k)
. g ° g
o
3 2 &
3
T T
0 50 100 150 200 0 50 100 150 200

Number of Topics Number of Topics



88 International Journal of Central Banking August 2023

these held-out documents is then computed. This is done five times
for each value of K, shown by the black lines in the figure. The blue
line shows the average of the black dots for each value of K. The red
dashed line shows the sum of squared of residuals from fitting two
lines to the blue curve, where the two lines are split at a given value
of K. This is called finding the “knee point” of the blue line, or the
point at which the perplexity drops off most sharply. The knee of
perplexity here is at K = 50, so 50 topics are used for the analysis
in the paper.

Appendix D. Robustness for Moving Averages

Figure D.1 shows the results of v from Equation (2), where the
moving average of 7 uses lag lengths from 0 to 25. Stars are drawn
whenever the level of statistical significance is at least 10 percent. All
standardizations and scalings are performed as described in Table
A.1. Notably, the coefficients are heavily skewed towards positive.
Also, given how unlikely it is that the minute-transcript similarity
for the most-recent meeting is observed (given that the transcript
is not released for five years), the first few moving averages, while
negative, should be given little weight.
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Figure D.1. Estimates of v for Different Moving Averages
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Appendix F. Robustness to Text-Analysis Features

Figure F.1 shows the moving average of the transparency measure
using LDA topics estimated over the 1995+ sample (black dashed
line), which has a correlation of 0.86 with the full-sample measure.
In addition, the gray solid line shows the measure with K = 30,
which has a correlation of 0.90 with the 1995+ sample measure with
K =50.

Figure F.2 shows the results of estimating (2) for interest rate
forwards when the LDA model is estimated on the full sample.

Figure F.1. Robustness of Transparency
Measure to K and Sample Period

FOMC Meeting

—— Full Sample, K = 50
— 1995+, K=50
— 1995+, K = 30

T T T I
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Kullback-Leibler Similarity
0.50 0.55 0.60 0.65 0.70 0.75 0.80
l

dat$date
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Coefficient

Note:

Figure F.2. Robustness of Regression
Results to K and Sample Period
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The graphs show the coefficients 7 estimated based on Equation (3), where

T¢—1 is estimated using the 1976-2014 LDA model (top panel) and the 30-topic
1995+ LDA model (bottom panel). Everything else is the same as in Figure 5,
so its note can be referenced for further details.
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