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1. Introduction

Until the financial crisis, followed soon after by the ongoing sovereign debt crisis in
Europe, began to pre-occupy central banks central bank communication was dominated
by an interest rate announcement. This was accompanied by a brief explanation of the
outlook for the economy as well as a justification for the current stance of policy set by
the monetary authority. To be sure, central banks communicated along many other
dimensions. There were inflation or monetary policy reports and, increasingly, financial
stability reports, among other publications produced by central banks aimed at both the

well informed and general public.

The push towards greater transparency, and accountability, by central banks had its
origins in an understanding between them and their governments that the monetary
policy authority was both responsible for its actions and could be held to account for its
decisions. In many, though not all, cases the agreement between central banks and
governments consisted in giving the monetary authority full discretion over short-term
monetary policy decisions. Longer term, and more strategic, decisions about the nature
of the monetary policy regime (e.g., formal inflation targeting versus some alternative)
would be left for the politicians, preferably in consultation with the monetary policy

experts.

However, since at least 2008, monetary policy actions shifted away from interest
rate changes to other types of announcements. As shown in Figure 1, three
developments, in particular, characterize the dramatically changed role of the central
bank policy rate since the onset of the global financial crisis. First, interest rates fell
quickly as central banks, seemingly slow at first to recognize the severity of the financial
shock, eventually responded by loosening the stance of monetary policy on a scale
rarely seen in recent decades. Second, particularly in the economies most directly
affected by the crises (i.e., the US, the UK, and the euro zone), policy rates effectively
reached the so-called zero lower bound, that is, a threshold that could not be breached
since ‘negative’ interest rates, even if feasible, are often deemed impractical. Finally,

policy rates have remained at, or near their lowest levels, for at least three years, if not
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longer, and, as this is written, there are few signs that central banks will raise policy

rates anytime soon.

In this kind of environment, the central banks most affected had few options but to
devise new instruments to help their economies recover as well as, arguably, relying
more heavily on their policy statements to influence expectations of financial markets
and the general public. The new monetary policy tools referred to as ‘unconventional’,
together with greater reliance on verbal aspects of central banks actions, arguably

complicated the communications strategy of central banks.

This paper considers whether one can detect a change in the language that five
central banks have used to communicate their actions and elements of their outlook
since the events of 2008. The environment of historically low interest rates, the
introduction of a panoply of actions that served to loosen monetary policy even when
the zero lower bound was reached, as well as fending off criticisms from both politicians
and the public about whether their policies would stoke future inflation, if not a renewed
financial crisis, might be expected to conspire to create a change in the tone of central
bank verbal communications. Of course, this assumes that the shock of a financial crisis
on a global scale would influence how central banks communicate their actions to the
public. Yet, a case can also be made that, to avoid the appearance of panic or an
inability to comprehend the seriousness of the situation, as well as convey competence
and an aggressive response to the severe economic shock affecting the major
advanced economies, central banks may well have chosen to follow a ‘steady as she
goes’ approach in their communications practices. Such a view might be taken as
consistent with a more strategic view of central bank behavior wherein the central bank
prefers not to fully divulge the underlying truth about the state of the economy as a
device to influence expectations in the direction of ending crisis conditions that may

pervade thinking, say, in financial markets.

Finally, while the crises had a global dimension it needs to be underscored that not
all faced the predicament that afflicted, say, the US Federal Reserve or the Bank of

England. Several central banks in the industrial world did not engage in unconventional
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monetary policies nor were unorthodox interventions necessary. Examples include the
Reserve Bank of Australia, the Bank of Canada, and the Reserve Bank of New Zealand.
Moreover, not all central banks face the same zero lower bound restriction on policy
interest rates that currently constrain interest rate actions by the Federal Reserve or the
Bank of England. Hence, the ‘verbal’ instrument in monetary policy might well have
taken on a more prominent role in economies subject to the crises the world has

endured since 2008.

The rest of the paper is organized as follows. The next section provides some
background concerning the role and functions of central bank communication as well as
some illustrations of the principal means used to convey monetary policy actions and
the stance of policy. Next, the data are described and some stylized facts are
presented. The DICTION software is used to generate indicators of changes in the
language used by central banks before and since the crisis erupted in 2008. Finally,
some simple econometric evidence is presented to examine whether a change in
emphasis in monetary policy announcements can be statistically related to a set of
macroeconomic determinants. The paper concludes with a brief discussion of the

implications from the empirical analysis.
2. Central Bank Communication Tactics

Over the years there have been steady improvements in the amount and type of
information disclosed by central banks. As noted in the introduction this was, in part, a
natural outcome of the autonomy given to central banks as well as a clearer

understanding of where accountability for monetary policy decisions lies.

The U.S. experience, for example, is one that is mirrored elsewhere and serves as
an illustration of developments that spread around the world since the 1990s. First,
central banks began to announce their policy rate decisions immediately, or very soon
after, a decision was taken. In the Fed'’s case this took place in 1994. In 1997, the Fed
began to provide a numeric value for the ‘intended’ fed funds rate, the policy rate set by
the Federal Open Market Committee (FOMC). By 1999 the Fed began to announce, at



the time of the press release announcing its policy decision, a ‘bias’ to provide some
guidance for markets and the public about the direction in which the stance of monetary
policy was leaning. In 2000, the ‘bias’ in the policy statement was replaced with an

expression of the ‘balance of risks’.

More explicit reforms aimed at providing forward guidance about monetary policy
actions were spurred, first, by the aftermath of the bursting of the ‘tech bubble’ when, in
2003, expressions indicating ‘accommodation [in monetary policy] for a considerable
period’ began to appear in the FOMC'’s press releases. This would be followed later, at
the height of the ‘global’ financial crisis, by statements indicating that the fed funds rate
would remain ‘exceptionally low for an extended period’ of time’. In addition to the
various policy actions taken since 1999 to restore the health of the U.S. financial
system, and the economy more generally, called quantitative and credit easing policies,
the Fed announced a medium-term inflation objective in 2012, followed by
improvements in how the Fed portrays the views of FOMC members about their outlook
for inflation and economic growth as well as indications about when the fed funds rate
might escape from its current zero lower bound. At the beginning of 2012 the Fed
announced a longer-run goal of 2% inflation. Finally, at the end of 2012, the Fed
explicitly began to indicate that it would respond to unemployment rate levels, among
other economic indicators, before deciding when to exit from the current extraordinary

macroeconomic environment.

Changes in the manner in which central banks communicate and the language used
was not necessarily as dramatic elsewhere. In some countries (e.g., Australia, Canada,
and New Zealand) policy makers stuck with their policy of ‘flexible’ inflation targeting
while seemingly not encountering the same economic effects of the financial crisis as in
the U.S.. Others, such as the Bank of England, faced the twin crises of financial system
instability and inflation rates that regularly exceeded the mandated target. The response
to the first crisis was to introduce quantitative easing (QE), that is, measures to further
loosen monetary policy when policy rates were near or at the zero lower bound, while

the second required the publication of letters, on a regular basis to the Chancellor of the



Exchequer (Britain’s Finance Minster) explaining why the inflation target was missed
and providing assurances that the agreed upon goal for inflation would eventually be

met.

Not surprisingly, research into the benefits, costs, and consequences of central bank
communication has spawned a new literature that continues to grow over time. Policy
makers themselves came to see communication as having practically the same
importance as the policy rate decisions made by central banks. As Bini Smaghi (2007),
a former member of the Executive Board of the European Central Bank (ECB), noted:
“...central bank communication can be as important and effective as the traditional

instrument of policy, i.e. the interest rate.”

Words, however, as opposed to actions (e.g., a change, or not, in the policy rate)
creates at least two sets of challenges. First, communication needs to be clear to be
properly understood. Second, to be effective, communication must support and
convince markets and the public about the central bank’s thinking. It should only
‘surprise’ markets when expectations, at least in the minds of the policy makers, are
seriously misaligned with prices and other indicators in financial markets and the
economy more generally. Not only are these challenges difficult to meet but, in the mere
two decades since central bank communication became a critical part of central banks’
monetary policy strategy, there has understandably been, and continues to be, a
considerable amount of experimentation, a point recently underscored by Yellen (2012),
Vice-Chair of the FOMC.

In the realm of economic research on the role and influence of central bank
communication two different strategies have been followed. Some authors (e.g., Dale
et.al. 2011) ask whether the impact of central bank communication is determined by the
ability of the public to assess the ‘quality’ of signals emanating from the monetary
authority. Clearly, this will be a function not only of clarity but potentially the quantity of
information provided. Therefore, a central bank ought to be concerned about how

precisely it communicates lest too much communication becomes detrimental in welfare



terms.! In other words, central bank communication needs a strategy much like the

adoption of a particular monetary policy must be thought through in strategic terms.

Results, such as the ones described above, are obtained from stylized economic
models rather than relying on examples or empirical evidence. Other results in this vein
rely on micro-founded models, with or without, rational expectations and these too
suggest that information accuracy is a critical element in successful central bank
communication because it offers the best way to align the public’s expectations with the
actual monetary policy strategy being implemented (e.g., see Eusepi and Preston
2010). Therefore, a mere declaration that the central bank will, henceforth, target
inflation is not enough to prevent monetary policy from being de-stabilized. It should be
noted, however, that many such models omit a financial sector and offer no guidance

about how best to combine the various strands of central bank communication activities.

A separate strand of research is empirical in nature and consists in quantifying in a
number of ways not only what central banks say (e.g., in press conferences) and write
(i.e., policy statements, Reports of various kinds) but also how the media respond to
central banks attempts to explain themselves. A few examples serve to illustrate this
kind of research. For example, Bulif et.al. (2012) are interested in the clarity of central
bank communication which is assumed to be a function of the economic environment.
The more uncertain the outlook the more difficult it is to clearly communicate, it is
claimed. If the hypothesis seems plausible it is far from obvious why overall economic
uncertainty should made clarity more difficult. First, central bank communication is not
exogenous. Central banks, as the U.S. experience for example clearly illustrates, adjust
their thinking about communication when the underlying economic environment
changes. This could well be an attempt to ensure that clarity is maintained. Second,

clarity is about the content of the message and there is no reason why this should be

' Morris and Shin (2002) outline a theoretical model where a transparent and credible central bank
prompts the public to ignore any adverse economic signals that might lead it to disagree with, say, a
central bank forecast. As a result, the central bank and the public coordinate their outlook for the
economy with the implication that the latter become complacent about using and interpreting potentially
valuable information.



held constant as the economic outlook becomes more uncertain. In any event, the
authors conclude, based on data from Chile, the U.K., the Czech Republic, the ECB,
Poland and Sweden, that clarity does not suffer when the outlook becomes more
uncertain. However, they also report that the level of understanding required to interpret
central bank communications has increased since the onset of the global financial

crisis.?

Next, a series of papers attempt to interpret the textual material produced in several
forms by central banks, code the results, usually in the form of a dummy variable that
may or may not be ordered, to ask whether markets are moved by these attempts by
central banks to communicate. Excellent examples of this kind of research include
Ehrmann and Fratzscher (2007, 2009), and Berger, Ehrmann and Fratzscher (2010).
Essentially, the aim is to ask how a perceived tightening or loosening of policies, as
interpreted either by the central bank or certain media outlets, might affect, say,

selected asset prices (e.g., stock returns, market interest rates).

For the major central banks (e.g., the ECB and the Fed) the overall evidence points
in the direction of both improvements and greater effectiveness in central bank
communication in recent years. To be sure there are differences according to whether
monetary policy decisions are carried out in a collegial or individualistic manner. For
example, the Fed’s FOMC members individually communicate their own views while
policy decisions tend to be made in a more collegial atmosphere. The reverse seems to
be true at the Bank of England where members of the Monetary Policy Committee are
individually accountable for their actions. With very few exceptions, however (see Bligh
and Hess (2013), and e.g., Born, Ehrmann, and Fratzscher (2013), and some sources

therein), content analysis of the kind developed by DICTION is not used. Instead, an

> In a similar vein Demers and Yu (2013, in this volume) consider whether there is a link between
confidence or ambiguity of the language used to convey earnings forecasts and forecasting performance.
Forecasting performance appears to be reflected, for example, in the level of uncertainty expressed in the
precision of earnings forecasts. Ongoing research explores the parallel phenomenon concerning the
record of central bank forecasts, notably of inflation, the confidence with which such performance is
expressed by the central bank and the impact on private sector and other types of forecasts.



automated procedure, possibly combined with researchers’ interpretation, serves as the
basis for quantifying central bank or media releases. Tudor and Vega (2013, in this
volume) review a small sample of papers that create quantitative indicators based on
gualitative data and report that, while extremely useful, there remain several problems
that need addressing. First, the appropriateness of the dictionaries used to create
content type indices is an important question since Loughran and McDonald (2011)
demonstrate that some words that may have a negative connotation in one context may
be neutral in others. Moreover, where as some words that might evoke positive or
negative sentiment is a general context are included in standard dictionaries used in
content analyses more recently used terms that have proved important might well be left
out as they are uncommon. Arguably, however, a crisis can bring out the usage of new

terminology to describe a particular stance or situation.

The bottom line to date, in so far as central bank communication is concerned, has
produced a consensus of sorts. First, improved predictability in policy has served to
raise the effectiveness of monetary policy. Nevertheless, there are a number of potential
pitfalls in how much, how frequently, and what information central banks communicate
to the public. In particular, when it comes to forward guidance, it appears to be
important for the central bank to explain the contingencies of any commitments made
about the future stance of policy (e.g., Woodford 2005). This seems to be a lesson that

the Fed, as well as other central banks, have tried to take to heart.

More generally, however, research on central bank communication is at a sufficiently
early stage so that there remain many issues for future work (e.g., see Blinder et al.
2008). For example, the issue of ‘best practice’ in central bank communication is largely
an unsettled question. The matter is further complicated by the adoption of new central
bank instruments and the rise in the number of functions and responsibilities handed
over to them in the aftermath of the ongoing crises (e.g., see Born et.al. 2010, Siklos
2012). In addition, there are a wide variety of effects from central bank pronouncements
on financial markets. Finally, we are still a long way from understanding how central

bank communication can anchor expectations and we are unsure about the role played



by institutional considerations in determining how and when central bank

communication can be effective.
3. Data and Econometric Specification
3.1 Data and Some Stylized Facts

In what follows | investigate econometrically, at the quarterly frequency, the
information content of press releases that accompany a monetary policy decision, using
DICTION, version 6.0. The sample considered is 2003-2012 and five English speaking
central banks are examined. Stylized facts, however, are presented at the monthly
frequency.® They are: Australia, Canada, New Zealand, the U.K., and the U.S..* In
addition, three of these countries’ central banks, namely, Australia, the U.K., and the
U.S., publish the minutes of monetary policy committee meetings. We consider these as
well not only because minutes possibly offer deeper insights into the thinking of the
individual members of the policy making committee, while the press release is a
consensus style document. Moreover, the length of the minutes provides additional
material that could be helpful in delineating how central bank communication may have
changed over time and between types of published statements. It should be noted that
members of the policy committees of central banks where minutes are published are
aware that their thinking will be made public although the comments are not always
attributed to individuals. Hence, it is likely that the choice of words will play a critical role

in what is published.’

® Wherever possible the data were originally collected at the monthly frequency. In part because not all
central banks meet on a monthly basis (e.g., the Bank of Canada and the Federal Reserve) it was more
convenient to convert all monthly data to quarterly data via simple averaging of monthly values when
conducting the econometric analysis.

* The regular release of a press release to accompany a monetary policy decision is a relatively recent
occurrence and explains the choice of 2003 as the start of the sample.

® All of the central banks considered in this study, save the Fed (at least until 2012), have a numeric
inflation target they are committed to. For a variety of reasons, including the difficulty in distinguishing
inflation from non-inflation targeting central banks, at least in how monetary policy is actually conducted,
no explicit distinction along this dimension is made across the central banks considered.



The contents of press releases and minutes are analyzed according to whether they
contain words that convey information about the central bank’s concern about the
‘stance’ of monetary policy, the state of financial stability’, the level of ‘uncertainty’ the
central bank is admitting to facing about the economic outlook, as well as an indicator of
how ‘strong’ (i.e., aggressive) its monetary policy actions are. The latter are constructed
as a sub-set of the indicator of uncertainty. Additional words were added to the
dictionary both to ensure that content is adequately measured as well as in recognition
that not all aspects of central bank ‘speak’ may be captured by the DICTION
dictionaries. Examples of words that convey the stance of monetary policy are:
accommodative, easing, or tightening; for financial stability the relevant words include
credit, financial, liquidity, quantitative, unorthodox, stability; uncertainty is conveyed by
words such as: crisis, exceptional, headwinds, imbalances, recession (or depression),
risk, sluggish, and stress. Turning to strong language, words that are consistent with

this sentiment include: crisis, exceptional, recession (or depression), and stress.

It is fairly straightforward to provide some illustrations linking central bank
statements and the keywords used to classify them in the manner just described. For
example, on 6 November 2008, the Bank of England (BoE) lowered its policy rate from
4.5% to 3%, which constitutes a very large reduction in this kind of interest rate. In the
press release that accompanied the statement the BOE points out that their action was
in part justified because “...money and credit conditions have tightened considerably.”®
On February 5, 2013 the Reserve Bank of Australia (RBA) did not change its policy rate
but goes on to point out in the press release explaining the decision that “[D]uring 2012,
there was a significant easing in monetary policy...an accommodative policy is
appropriate.” Both statements pertain to an evaluation of the stance of monetary policy.
The following two statements from the Bank of Canada (BoC) refer to words associated
with uncertainty. In both cases the policy rate did not change. On June 4, 2009 the BoC
stated that “The outlook is subject to considerable uncertainty.” In January 2013, the

BoC’s statement suggests that “...global tail risks have diminished.” Turning to wording

® The words in italics are key words used to create subsequent scores.
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that relates to financial stability is an example from statements released by the FOMC of
the U.S. Federal Reserve (FED). The policy rate was reduced by 50 basis points. The
statement, announcing a reduction of the fed funds rate from 3.5% to 3%, on
September 18, 2009, argues that “[F]inancial markets remain under considerable
stress.” Finally, to capture words that indicate a strong or aggressive response to the
underlying economic environment consider the following statement made by the
Reserve Bank of New Zealand (RBNZ) on 29 January 2009, announcing a 150 basis
point reduction in the policy rate from 5% to 3.5%: “The global economy is now in
recession and the outlook for international growth has been marked down
considerably.”

Figure 2 plots the word count of press releases for each of the five central banks
considered in this study while Figure 3 repeats the exercise for the three central banks,
namely the RBA, the BoE, and the FED, which release minutes of their policy meetings,
with a lag that varies but which has become shorter over time. The RBNZ and the BoC
do not release minutes as their respective Governors are the sole decision-makers.
Nevertheless, the Governors at these central banks do consult with other senior officials

in their institutions (e.g., with Deputy-Governors).

The number of words that accompany RBA policy rate decisions has grown steadily
over time since 2003. The plot reflects the fact that, until 2008, statements did not
accompany all interest rate decisions. Similarly, the word count of policy statements of
the Bank of Canada has also risen over time although there are clear in-year variations.
Notice that the word count that accompany decisions by the Monetary Policy Committee
of the BoE is similar to that of the RBNZ the total word count of press releases by the
other central banks shown is almost twice as large. Also notable, in the case of the BoE,
is that the word count tends to rise when the BoE announces not only an interest rate
decision but, since 2008, when a decision about a change in the degree of quantitative
easing (QE) is also announced. The relevant cases are indicated by the vertical dashed
lines. Similarly, the Figure also identifies specific episodes when the length of statement
that a central bank issues might be influenced by an additional announcement of some
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kind. For example, between April 2009 and April 2010, the BoC made a conditional

commitment to hold rates at their zero lower bound (see Figure 1) for one year.

Figure 3 displays the word count for the minutes of policy making committees.
Interestingly, and with few exceptions, their length is comparable across the three
central banks, in spite of differences in size and structure of the various policy-making
bodies. The apparent spike in the word content of FED minutes in January reflects the
fact that, at the beginning of each calendar year, the FOMC must make a number of
authorizations (e.g., open market operations, foreign exchange transactions). Moreover,
the January FOMC meeting was scheduled over two days (as is true of the June
meeting) and, until recently, the remainder of scheduled FOMC meetings were typically
one day long.” Another distinguishing characteristic of the recent U.S. experience is the
number of ‘unscheduled’ meetings. Over the 2003-2012 period there were 13 such
unscheduled meetings. The minutes of these meeting are typically appended to those of
the next regularly scheduled FOMC meeting.

It could be argued that the policy rate decision and the accompanying statement are
complements, not substitutes. This is clearly true in some cases. However, as shown in
Figure 1, policy rates have been at historic lows for years, if not at their zero lower
bound, for years. Hence, it is likely that the content of such press releases have taken
on an importance on their own as a critical signal of the near term direction of monetary
policy. As shown in Figure 4, there is no obvious connection between the size of
changes in central bank policy rates and the content of press releases, as measured by
word count. As pointed out above, this has happened in spite of the fact that press
releases have grown somewhat longer over time. The most dramatic illustration is,
again, the FED’s experience. The FED, like the BoE, sharply reduced the policy rate as
the financial crisis gathered pace. The working hypothesis is that, while central bankers
chose to respond to the extraordinary events since 2008, in part by explaining at greater

length what they were doing and why, they may well have also chosen to focus on the

" | am grateful to Bob Hetzel of the Richmond Fed for clarifying some of the issues around the content of
FOMC meetings and the preparation of the minutes.
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content of the statement published after a monetary policy decision. Obviously, this is

an empirical question.

Hence, in Figures 5 and 6 indicators of the content of policy statements and minutes
are shown for each central bank examined in this study. To conserve space the data for
all central banks are shown together. The height of each portion of the bar charts gives
an indication of the relative importance of the content of press releases or minutes |

have chosen to examine.®

If we are only interested in the relative importance of each indicator then it is clear
that content dealing with financial stability dwarfs other concerns central banks were
willing to make public. It is equally notable that this result holds both for the policy
statements and policy meeting minutes. To the extent that the latter is a reflection of the
policy making bodies true concerns about the state of the economy and their future
outlook then policy statements fairly reflect the committee’s opinions. Of course, a
slightly more cynical view would recognize that members of the policy making body,
aware that the minutes will be published in some form, are careful to choose what they
say and how to express their opinion in the policy making committee. An additional filter
not considered here, and one that could not be implemented in all cases where minutes
are published, would be to consider the individual committee members’ statements in

the minutes. This extension is left for future research.

A fairly close second concern of the central banks in our study is uncertainty. This
too is not surprising, especially in light of the events of the past five years. Nevertheless,
content that pertains to uncertainty is not as consistently expressed in the policy
statements as it appears to be the case in the minutes. Hence, there may well be
substantive differences in the information conveyed in the minutes relative to those that
appear in the press release that accompanies each policy rate decision. Similarly, there
seem to be persistent differences as between policy statements and minutes when it

comes to conveying the accommodative stance of monetary policy. Moreover, it is

® For readers wanting to see versions of Figures 5 and 6 for each of the central banks considered in this
study these are available in an unpublished appendix.
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interesting to note that, in most cases, the content of policy statements that relate to
policy easing in some form peaks at the height of the financial crisis and then tends to
either decline or disappear altogether, presumably in favor of signaling some of the

other concerns of policy makers.

Since the press release issued by a central bank may be likened to a consensus
view of the members of policy making body it is interesting to ask, in very general terms,
to what extent is sentiment in the minutes reflected in the press releases. One way to
address this question is to examine the simple correlation coefficient between these two
documents, at least for the three central banks in our study where minutes are
available. Similarly, one might expect some of the particular word choices focused on in
the period under investigation to be more likely to appear in the same document. In
other words, ne might expect that concerns over economic uncertainty and, say,
financial stability are likely to appear more frequently together than in a random manner.
Moreover, it may be of interest to determine whether these types of correlations are
sensitive according to whether the economy in question was in crisis or not. In selecting

the crisis dates | follow the dating chronology of Dominguez, Hashimoto, and Ito (2012).

Table 1A presents the relevant correlations. In the case of the FED’s press releases
all four types of sentiment variables (i.e., stance, financial stability, uncertainty, and
strong) are significantly correlated with each other as between press releases and the
FOMC's published minutes. Only financial stability and the stance of monetary policy in
the press releases and the minutes of the RBA are correlated while financial stability
and the aggressiveness with which statements convey current monetary policy actions

are correlated in the case of the BoE.

Turning to the press releases only, the only significant term, before and during the
crisis in all five central banks examined, that is correlated with all the other expressions
of sentiment is uncertainty. Financial stability and uncertainty are correlated in the case
of the FED and the BoE but the correlations largely vanish in the other central banks
considered. Of course, the financial crisis directly affected both of these central banks to

a greater extent than the others examined here. Finally, once the crisis is underway, the

14



correlation between the stance of monetary policy and any of the other sentiments that
might be associated with the crisis disappears entirely as none of the correlations

shown are statistically significant.

Of course, a natural criticism of the correlations is that the dating of the crisis was
given and the data were not allowed to speak for themselves. Therefore, table 1B asks:
to the extent that central banks consistently use similar terms over time to convey their
views about monetary policy what would a simple test of a break in such a relationship
find? To answer this question | estimated an autoregressive model of order one (i.e.,
AR(1)) and applied the Quandt-Goldfeld breakpoint test.” The estimated specification

can be written as follows
Ci=p, +p,Ci, Yy,

where C ' is the content indicator, with i=1,4, to indicate that four separate indicators,
previously defined, are considered. As expected only the FED and the BoE’s
statements show any signs of a structural break in the above relationship and, in almost

every case, the break takes place during the period of the financial crisis.
3.2 Econometric Analysis

In what follows | consider a very simple specification, namely

C =a,+a,Z +¢ 1)
where C ' was defined above. The vector Z indicates the economic or institutional
variables that are hypothesized to determine the content of policy statements and
minutes. These include the following: a measure of the output gap, the inflation gap, the
size of the accompanying change in the policy rate, a measure of the return on equities,
a widely used measure of economic uncertainty, namely the VIX, and a real exchange
rate indicator. For the small open economies in our data set, that is, Australia, Canada,

and New Zealand, we also consider a commodity price indicator. Finally, some

° Essentially, the test procedure involves applying a conventional Chow breakpoint test at every
observation between two dates.
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institutional determinants are permitted to separately influence the content variable.
Thus, in the BoE’s case, we consider the impact of the policy of quantitative easing
(QE). In the case of the FED, we consider the role played by unscheduled meetings of
the FOMC. Finally, in the BoC’s case, we consider the period of the conditional
commitment (April 2009-April 2010). All of these institutional variables are introduced as
dummy variables, set to 1 when an event takes place (e.g., an increase in QE, or an

unscheduled policy meeting) and zero otherwise.

A number of assumptions have to be made to justify a specification such as equation
(2). First, since the specification is estimated separately for each content indicator these
are effectively assumed to be independent of each other. There is no reason why this
has to be the case though the evidence presented in Table 1A, at least for the press
releases, suggests few difficulties stem from this assumption. Nevertheless, owing to
the relatively short samples considered, we eschew these complications which are left

for future research.

A second assumption of the proposed specification is that the right hand side
determinants of content are exogenous. While it is reasonable for the content of central
bank policy statements and the minutes of the policy making body to respond to the
state of the economy and the other determinants described above, it is also worth
considering the possibility that content is fashioned in such a way as to minimize the
economic impact of any central bank announcement. After all, central bankers have
repeatedly underscored their determination to inform and not ‘surprise’ markets.
Therefore, there is an element of endogeneity in some of the right hand side variables in
(1). Extension to the case where the extent of the endogeneity is tested and corrected,

where necessary, is also left for future research.

Finally, since the length of policy statements and minutes is finite, and the content
indicators previously defined are also limited to between 0 and 1, the latter indicating
that 100% of the content of the particular document being analyzed is associated with

the particular indicator considered, it is natural, when estimating (1), to view the
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dependent variable as being censored on the left (i.e., to zero or 0%) and on the right

(to 1 or 100%). Therefore, equation (1) is estimated via Tobit.*

Taken together then the results presented in the following section should be viewed

as illustrative rather than definitive.
4. Empirical Results

Table 2 provides the main results of interest. Only the results when C! is proxied by

the policy statements are displayed. The same right hand side variables are used for
each content indicator considered. If a particular variable is not included it was found to

be highly statistically insignificant in a previous round of estimation.

First, all content indicators respond to key macroeconomic variables of interest. This
suggests that, during the period investigated, policy statements convey the concern the
various monetary authorities expressed over financial stability, uncertainty, the stance of
monetary policy and the aggressiveness of central bank language used in press
releases. Clearly, since the period being investigated is dominated by the twin crises
that originated in the U.S. and the euro zone this is not be surprising.'* Nevertheless,
the results do point to the usefulness of content analysis as a way of highlighting the

role of words, and not only actions, in the conduct of monetary policy.

Next, it is interesting to see that changes in the policy rate have relatively little effect
on most of the content indicators. Nevertheless, when central banks take action, such
as reducing the policy rate — the usual outcome during the sample considered — this is
always an indicator of rising uncertainty about the future outlook, or heightened concern

over financial stability questions. Only in the case of the RBA and the RBNZ does a rise

19 Alternatively, we could set the content indicator to zero or 1 depending upon whether the relevant terms
are contained in the policy statement or minutes. In this case we effectively ask: what is the probability
that any of these documents have the content we are interested in? A logit specification would be suitable
under the circumstances. Some estimates along these lines were generated but they generally support
the conclusions summarized below and are not shown to conserve space.

" Roughly 60% of the sample can be said to be dominated by crisis related actions.
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in the policy rate signal a less accommodative stance, or vice-versa. Notwithstanding
the peculiarities of the era under investigation the results do tend to point in the direction
of policy rate changes complementing the content of policy statements where these
were found to be statistically significant. In other words, actions may speak louder than
words but, for the most part, the central banks in our sample also use the opportunity of
the press release to underscore the reasons for a change in the policy rate.

Financial stability can be measured in a number of ways. While the content of policy
statements can evoke something about the monetary authority’s position on the subject,
financial markets have also developed indicators of financial system stability, financial
conditions indicators, or indicators of financial stress. In the latter case the VIX is a
widely used indicator of volatility in stock markets. Yet, there a few indications from
Table 2 that changes in the VIX have an impact on the content of central bank press
releases. Only for Canada is a higher VIX associated with greater concerns over the
state of uncertainty while a higher VIX translates, somewhat counter-intuitively, to fewer
concerns raised about financial stability.

Turning to the variables that define the standard instrument rule used by central
banks, at least until the financial crisis drove some of them to reduce policy rates to the
zero lower bound, it is found that both the output gap and the inflation gap influence
most the content of policy statements that reflect the central banks views about the
stance of monetary policy.'? Moreover, on balance, the output gap figures less
prominently than the inflation gap as a variable that influences the content of central
bank press releases. Notice, however, there is some heterogeneity in the results. For
example, while a higher inflation gap is associated with a more accommodative stance
in the BoE’s case the opposite is true at the RBA. Recall that the Governor of the BoE
issued several letters indicating that the central bank would miss its inflation target while
softening the stance of policy as a result of the financial crisis. The RBA, however, did

not experience either a financial crisis or a recession during the period examined so

'2 Recall, the output or inflation gap is the difference between observed and trend values of the logarithm
of real GDP or the price level.
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monetary policy acted as it normally would. Indeed, the RBA is one of the few central

banks in the industrial world that raised policy rates.

Turning to the output gap this variable seems to have the most impact on the stance
of monetary policy, as expected. After all, the ubiquitous Taylor rule relates the inflation
and output gaps directly to the stance of monetary policy. Nevertheless, here too there
are cross-country differences. For example, while a negative output gap (i.e., output
below trend) signals a looser stance in policy, at least as conveyed in the words of
press releases from the FED and the RBNZ, monetary policy is seen as tightening
somewhat at the BoC and the BoE. Since the data used to generate estimates of the
output gap in this study were revised it is conceivable that relying on the actual data that
central banks had at their disposal might lead to different results. Alternatively, taken at
face value, the behavior of the BoC and the BoE goes against the principles of the

Taylor rule view of how policy rates should be set.

Finally, it is clear that the episodes of quantitative easing by the BoE and the period
of the conditional commitment at the BoC impact content about financial stability.
Indeed, in both cases, the events in question point to these two central banks
expressing greater concerns over financial system stability. At the same time, however,
QE and the BoC’s conditional commitment policy are associated with less content
dealing with economic uncertainty. Hence, it is possible that these policies were able to
focus attention on certain challenges facing central banks as reflected in the contents of
some of their public statements. Clearly, a policy meant to convey less uncertainty may
naturally raise concerns over the state of financial system stability. In addition, in the
case of the BoC, the period of the conditional commitment signals stronger language
about the direction of monetary policy while, at the BoE, QE results in the content of its
press releases relying on less aggressive language. In the BoC’s case the strong
language could be viewed as reflecting the BoC’s desire to return inflation to target
during a spell or low to negative inflation. In the BoE’s case QE was intended to convey
a signal of more aggressive monetary easing, an example of actions being stronger

than words. This seems to corroborate the view that actions, combined with strong
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language conveying the central bank’s views about policy actions being taken,

complement each other.
5. Conclusions

This paper has examined whether the language used by five central banks has
changed since 2003 to reflect, among other questions being considered, more concern
about financial stability and uncertainty about the economic outlook. The paper also
considers the extent to which central banks signal the stance of monetary policy as well
as how strong is the language used in communicating with markets and the public. The
sample considered is from 2003 to 2012 and policy statements and minutes, where
available, of central bank policy committees are considered. The five central banks
examined are: the Reserve Bank of Australia, the Bank of Canada, the Reserve Bank of

New Zealand, the Bank of England and the U.S. Federal Reserve.

| find that central banks in all the countries considered began to display much
greater awareness or concern about the need to convey a message about the state of
financial system stability as well as signal about the level of uncertainty about the
economic outlook in their respective economies. Relatively less effort is devoted,
however, to communicating the stance of monetary policy or in the aggressiveness in
the wording about economic conditions in policy statements. A simple specification is
then used to determine whether there exists a statistical connection between the
content of central bank statement and a series of macroeconomic, financial and
institutional determinants. It is found that all of these types of variables significantly
explain central bank communication about financial stability and uncertainty. Moreover,
central banks in most of the countries considered appear responsive to some
developments in asset markets and financial conditions more generally, commodity
prices, in addition to the standard determinants of central bank interest rate rules,
namely output and inflation developments. Finally, central bank statements tend to
reflect the view that these serve, in part, to complement changes in policy rates as well
as the introduction of ‘unorthodox’ policies such as quantitative easing or conditional

commitments on policy rates.
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In spite of these results there are several ways in which the results of this paper can
be improved. For example, the content indicators are examined separately whereas, in
reality, the content of central bank releases likely reflects a balance among several
competing indicators. Second, some of the determinants of content may not be
exogenous. Third, it is likely that the content of meetings of minutes differs from that of
policy statements. Hence, a deeper investigation of the relative information content of
the two types of releases is likely to be a fruitful area of investigation. All of these
extensions are left for future research. Furthermore, the relatively small number of
observations for some of the central banks suggests that a more meaningful empirical
approach would be to estimate the hypothesized relationship in a panel setting. Finally,
I did not consider whether the particular dictionary used might have influenced the
results. Although DICTION relies on a dictionary of financial terms and, in this study, |
have created a separate dictionary that focuses on how the language of central bank
press releases might have changed since the global financial crisis, there is the
possibility that neither dictionary adequately conveys the content of central bank press
releases or the minutes of policy board meetings. Loughran and McDonald (2012)
demonstrate that a great deal of care is needed when quantifying language in the

manner done here.
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Figure 1 Central Bank Policy Rates: RBA, BoC, RBNZ, BoE, and Fed
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Sources: Central bank websites, International Financial Statistics CD-ROM (January
2013). For the FED the policy rate is the fed funds rate, for the BoC it is the overnight
target rate, for the RBA and the RBNZ it is the cash rate, and for the Bank of England it
is the bank rate. Data are monthly.

22



€¢

‘Alyiuow aJe ereq "aes Ao1j0d 8yl UO JUBSWIHWWOD
[euonipuod ayl Jo pouad ay sybiybily epeued Joj eale papeys ayl ‘(Sjuswadunouue Aoljod Buisea aaAneluenb
‘sbuneaw panpayasun ‘“"H8) sjuswadunouue Jo sbunssw Mueq [enuad [euondadxs aledlpul Saull paysep [eINIdA

3y "8)ISgam Spue( [BJjusd yoes wolj paurelqo eleq ‘aA0ge UMOYS Syueq [eJiuad ay) Jo sjuawalels Ad1jod :S82in0s

¢T0T  TT0C 0T0C 600C 800C L0OOCT 900C S00C ¥00T  €00T ¢10c  TT0C 0T0C 600C 800C £00T 900C SO0C +0OZ  €00T
[ Ly L il g L I N B B By
[ 00T r 00T
- 00T [ 00¢
L g L g
00 % 00§
= >
® ]
Foov o Foov o
§ H
I 00s L I 00s S
[ 009 I 009
[ 00, I 00L
008 - 008
JINO4 Quawalels Adljod :3uno) pIop 3og ‘quawaiels Adjjod :3uno) pJop
¢I0¢  T10C 0T0C 600C 800C L00T 900C S00CT +0OT  €00T ¢T0z  TT0C 0T0C 600C 800C L0OOCT 900C S00CT ¥00T  €00T ¢10c  TT0C 0T0C 600C 800C £L00T 900C S00CT +0OOZ  €00T
[T o b A T | ' ' i ol P IR BRI TS AT IR BSE A AAETN RPN R
0 0 0
:: : : : r 00T [ 00T 00T
I 00¢ - 00T - 00¢
L g L g g
ooe  § oo % [ooe 5
z z z
2 2 ?
F ooy o Foor o ooy o
H H 5
Foos 3 Foos 3 Foos 3
a & &
I 009 [ 009 - 009
I 00L - 00L - 00L
- 008 008 L 008
ZNgy ‘uawaiels Adjod :3uno) pJop Jog quawalels Adjjod :3uno) pIop vgy ‘quawaless Adjjod :uno) piop

Sasea|ay SSald JO 1unoD pIopA Z inbi4



Figure 3 Word Count, Minutes of Policy Committees
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Figure 4 Word Count - Policy Rate Change Trade-Off
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