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Abstract 

Press releases announcing and explaining monetary policy decisions play a critical role in 
the communication strategy of central banks. Due to their market-moving potential, it is 
particularly important how they are drafted. Often, central banks start from the previous 
statement, and update the earlier text at the margin. This makes it straightforward to 
compare statements and see how the central bank’s thinking has evolved; however, more 
substantial changes, which will eventually be required, might then be harder to 
understand. Using variation in the drafting process at the Bank of Canada, this paper 
studies the extent to which similarity in central bank statements matters for the reception 
of their content in financial markets. It shows that similar press releases generate less 
market volatility, but that more substantial textual changes after a sequence of very 
similar statements lead to much larger volatility. 

JEL Codes: E43, E52, E58. 
Keywords: central bank communication, Bank of Canada, semantic similarity, volatility, 
ARCH models. 
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Non-technical summary 

Central bank statements that announce and explain monetary policy decisions are closely 
watched by financial market participants, and have been shown to be important market-
movers. In the light of this, central banks put a lot of effort into the drafting of such 
statements. Often, central banks use the previous statement as their starting point, and 
modify the text wherever needed. While such an approach has the obvious advantage that 
new information is easy to grasp, there might also be downsides to such a practice. As the 
economy evolves, the central bank might be faced with a choice to either keep a similar 
wording (which might constrain what and how the central bank can communicate) or to 
update the wording more fundamentally (at which point the new content might be even 
harder to assess for central bank watchers who are expecting only marginal changes). Not 
surprisingly, therefore, different approaches have been followed by different central 
banks, but also over time.  

This paper studies to what extent the similarity of central bank statements matters for 
their reception in financial markets. If, indeed, the information content of similar 
statements is easier to grasp, there should be less disagreement among central bank 
watchers about their interpretation and market prices should adjust quickly to their new 
fundamental value. In contrast, statements that are harder to interpret should imply that 
prices take longer to adjust. In the context of our analysis, this translates into testing 
whether the similarity of press releases affects volatility in financial markets, once we 
have controlled for the content of the communication, the surprise component contained 
in the monetary policy decision and the degree of uncertainty in financial markets.  

We focus on the responsiveness of 1-year government bond yields to 110 Bank of 
Canada press releases over the time period from 2001 to 2015, but show that our results 
hold across a large number of financial markets, covering short- to long-term interest 
rates, exchange rates and stock markets. The key findings are as follows: First, in line 
with the existing literature, we show that particularly the forward-looking part of 
communications matters for financial markets. Second, in terms of content, statements 
about the domestic economy appear to be the most relevant. Third, similarity matters for 
the reception of the central bank’s communication in financial markets. Controlling inter 
alia for the content of communications, we find that less similar press releases are 
associated with larger volatility, suggesting that market participants find it more difficult 
to assess their content. This seems to favor a communication approach whereby central 
banks start from the previous press release rather than from a blank page. However, we 
also provide evidence that the reaction of market volatility to press releases depends on 
the content of the previous press releases – volatility increases substantially more if 
dissimilar press releases follow a sequence of very similar press releases. Our 
interpretation of this result is that while similar press releases are easier to digest, this 
comes at a cost when at some point the wording gets adjusted more fundamentally. At 
that point in time, markets might find it harder to interpret the new wording, having been 
used to marginal updates of earlier press releases, and presumably expecting another 
similar press release.  

We therefore conclude that both starting from the previous press releases and starting 
from a blank page are viable communication strategies. While similar press releases 
appear to be easier to interpret in the short run, this is not necessarily the case over a 
longer horizon. It is important to stress that other factors need to be considered when 
choosing a communication strategy. For instance, central banks need to take into account 
whether similar press releases impose a constraint on what the central bank can 
communicate. We leave this issue for future research.
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1. Introduction

Central bank press releases that announce and explain monetary policy decisions are 
closely watched by financial market participants and have been shown to be important 
market movers (for an overview of the relevant literature, see Blinder et al. 2008). When 
drafting these press releases, central banks often use the previous one as their starting 
point, modifying the text incrementally so that the new press release is semantically 
similar to the previous one. This practice has shaped how financial newswire services 
report about them: Prior to the release, they often re-report key phrases of the previous 
press release to remind market participants of the starting point. Subsequently, within a 
minute or two after the release, services like Bloomberg publish side-by-side 
comparisons that highlight the changes and allow for a direct comparison of the text.  

Using the previous press release as the starting point has the obvious advantage of 
making new content easy to identify and interpret. Market participants know exactly what 
to look for in new releases or have access to financial newswire services that provide 
them relevant cues. At the same time, there might also be downsides. Central bank 
watchers learn to expect only marginal changes, making more substantive revisions to the 
text surprising and possibly harder to assess. The central bank might face a situation 
where it wants to update content of the press release more fundamentally but feels 
obligated to produce a press release similar to the previous one. Not surprisingly, 
therefore, different approaches have been followed not only by different central banks but 
also by the same central bank over time. Bank of Canada Governor Stephen S. Poloz, for 
instance, announced that he prefers starting each press release from a blank page, 
changing the previous practice where certain parts of the statements were only marginally 
changed over time.1  

This paper studies the impact of the similarity of press releases announcing central bank 
monetary policy decisions on financial markets. If similar statements are easy for markets 
to digest, prices should adjust quickly because market participants find it easier to agree 
about their new fundamental values. In the context of our analysis, this translates into 
testing whether the similarity of press releases affects volatility in financial markets after 
we control for the surprise component contained in the monetary policy decision itself, 
the tone of the press release, and uncertainty in financial markets.  

The paper uses the Bank of Canada as its testing case for two reasons. First, unlike most 
other advanced-economy central banks, the Bank of Canada was mainly using 
conventional monetary policy in the aftermath of the global financial crisis (the only 
exception being a short period where it employed forward guidance). Accordingly, the 
content of its monetary policy communications has been relatively stable over a long time 
period: Our sample covers 110 press releases from November 2001 to July 2015. Second, 
while the monetary policy tools and the content of the press releases remained relatively 
stable over time, the drafting of the press releases has undergone substantial changes. For 
some time, certain parts of each press release were virtually identical to the previous one, 
with minor changes made to reflect new developments. More recently, the press releases 
have become less similar, reflecting the current governor’s preference for starting from a 
blank page. The Bank of Canada’s communications do therefore provide an ideal testing 
ground for our hypotheses, as they contain useful variation in the drafting while keeping 
the content relatively stable.  

1 Comment made during the press conference on 17 July 2013; see also 
http://blogs.wsj.com/canadarealtime/2014/03/05/poloz-brings-change-to-the-bank-and-its-statements/. 
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We focus on the responsiveness of 1-year government bond yields to monetary policy 
press releases but we extend our results to a range of financial markets including short- to 
long-term interest rates, stock markets and exchange rates. The key findings are as 
follows: First, in line with the existing literature, we show that the forward-looking part 
of communications matters more to financial markets than the backward-looking part. 
Second, in terms of topic, content about the domestic economy appears to be the most 
relevant. Third, semantic similarity matters for the reception of the central bank’s 
communication in financial markets.  

Controlling inter alia for the content of communications, we find that more similar press 
releases are associated with lower volatility, suggesting that market participants find it 
easier to assess their content. This seems to favor a communication approach in which 
central banks start from the previous press release rather than from a blank page. 
However, we also provide evidence that market volatility depends on the similarity of 
previous press releases. Volatility is substantially larger when a dissimilar press release 
follows a sequence of very similar press releases. Our interpretation of this result is that 
while similar press releases are generally easier for markets to digest, they lull markets 
into expectations of similarity so that at some point when the wording needs to be 
adjusted more fundamentally, markets find it harder to interpret the new wording, having 
become accustomed to receiving only marginal updates of earlier press releases. 

We therefore conclude that both starting from the previous press releases and starting 
from a blank page are viable communication strategies. While similar press releases 
appear to be easier to interpret in the short run, this is not necessarily the case over a 
longer horizon. When choosing a communication strategy, central banks need to take 
other considerations into account, such as whether similar press releases impose a 
constraint on what the central bank can communicate, an issue that is beyond the scope of 
this paper. 

The remainder of this paper is organized as follows. A review of the most relevant related 
literature is provided in section 2. The third section discusses the data and methodology 
used in the analysis. Section 4 provides some insights into the content of the Bank of 
Canada press releases and its evolution over time, and section 5 presents the empirical 
findings and reports the results of robustness tests. A discussion of the conclusions and 
implications follows in section 6. 

2. Related Literature

This paper relates to the extensive literature on the effect of macroeconomic 
announcements on asset prices. Early contributions have studied the release of 
macroeconomic data and have documented the responsiveness of stock prices (McQueen 
and Roley 1993), money and bond markets (Fleming and Remolona 1999; Thornton 
1998), and exchange rates (Andersen et al. 2003; Faust et al. 2007). This early evidence 
has been refined in subsequent work in various ways, in particular with regard to 
identifying which data releases are most important and why (see, e.g., Gilbert et al. 
2016).  

A related literature (surveyed in Blinder et al. 2008) has focused on news releases by 
central banks and how they are received in financial markets. Central bank 
communications have been found to be among the most important market movers, not 
only for interest rates (Guthrie and Wright 2000; Kohn and Sack 2004; Andersson et al. 
2006; Ehrmann and Fratzscher 2007a) but also for exchange rates via the regular 
monetary policy communications (Sager and Taylor 2004; Melvin et al. 2009; Conrad 
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and Lamla 2010) as well as through communications about the exchange rate, i.e., via 
“oral exchange rate interventions” (Jansen and de Haan 2005; Fratzscher 2006; 
Dewachter et al. 2014). 

Among the many types of communications by central banks, those on behalf of the entire 
policy-making committee are particularly strong market movers (Reinhart and Sack 
2006; Reeves and Sawicki 2007). The most important component of central bank 
communication on behalf of the entire committee is clearly the announcement of policy 
decisions and the surrounding communication. Gürkaynak et al. (2005) show that both 
monetary policy actions and statements by the Federal Reserve have important but 
differing effects on asset prices, with statements having a much greater impact on longer-
term Treasury yields, a finding that is confirmed by Brand et al. (2010) for the European 
Central Bank (ECB).  

A few papers have studied Bank of Canada communications in particular. Macklem 
(2005) provides an overview of how the Bank of Canada has become more transparent 
over time, in line with the overall trend among central banks. Hendry (2012) shows how 
the Bank of Canada’s press releases on its fixed announcement dates (i.e., when it 
announces its monetary policy decisions) affect volatility in short-term interest rates. 
Hayo and Neuenkirch (2012a) use a GARCH model—as we do here—to study the effects 
of central bank communication and macroeconomic news on Canadian bond, stock and 
foreign exchange market returns and their volatility. They show that communication by 
the Bank of Canada is more relevant than communication by the U.S. Federal Reserve, 
whereas U.S. macro news exerts larger effects than Canadian news—findings that are in 
line with the earlier results reported in Gravelle and Moessner (2002). Hayo and 
Neuenkirch (2012b) differentiate between the original communication by the Bank of 
Canada and newswire reports, showing that bond markets react more to the original 
communication, while newswire reports are more relevant for the stock market. Finally, 
Fay and Gravelle (2010) show that, with the inclusion of forward-looking statements 
about monetary policy in the Bank’s press releases, markets focus less on the discussion 
of the economic outlook and therefore respond less than before to new macroeconomic 
data releases. 

The focus of our current paper is the similarity of central bank statements, an area 
covered by very few earlier papers. Jansen and de Haan (2010) test the extent to which 
ECB communication has used consistent language over time and find consistency overall, 
even though the ECB’s communication has been flexible enough to adapt to changing 
circumstances. Acosta and Meade (2015) study the similarity of subsequent FOMC post-
meeting statements and demonstrate that these have become substantially more similar 
over time and especially so since the global financial crisis. However, they also show that 
it is important to measure the semantic content of the statements appropriately, since their 
semantic content is less similar and more variable than what a comparison of the raw 
language would suggest. Interestingly, while FOMC statements have become more 
similar since the crisis, they have also become more complex, as shown by Hernández-
Murillo and Shell (2014). This is important because more complex statements are 
associated with higher volatility in financial markets, a point that is demonstrated by 
Jansen (2011) for the Humphrey-Hawkins testimonies by the Chairperson of the FOMC.2 
A closely related paper is Amaya and Filbien (2015), which looks at the case of the ECB 

2 For international comparisons of the complexity of central bank communication and their determinants, 
see Bulíř et al. (2013a) and Bulíř et al. (2013b). 
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and finds that similarity has been increasing over time, helping stock markets digest the 
information more easily. 

A common theme across all papers in the central bank communication literature is the 
preparation of the raw text for econometric analysis. In the current paper, we need to 
explore this in two ways. First, we measure the content and the tone of the 
communication, as these will be important control variables; second, we measure the 
similarity of two subsequent press releases. With regard to the first dimension—the 
measurement of the tone and the content of central bank communications—there are 
mainly two different approaches in the previous literature. On the one hand, several 
studies have used human coding, arguing that automated language processing is not 
suitable to pick up subtle nuances in language—especially given the complex language 
often used by central banks (Ehrmann and Fratzscher 2007a; Conrad and Lamla 2010; 
Neuenkirch 2013). On the other hand, a number of recent papers have used automated 
procedures, highlighting in particular that this approach guarantees consistency and 
replicability of results, as well as less subjectivity (Lucca and Trebbi 2009; Hansen and 
McMahon 2015; Schmeling and Wagner 2016). In this paper, we position ourselves in 
the middle of this debate. We use human coding to measure the tone and content of 
communication and also because we are interested in differentiating forward-looking 
from backward-looking statements, which, to our knowledge, has not yet been done in an 
automated fashion. At the same time, we apply an automated approach to measure the 
similarity of consecutive press releases and to their (human-coded) subcategories. In 
doing so, we follow the approach of Acosta and Meade (2015), which lends itself 
naturally to automation. 

3. Data and Empirical Methodology

In this section, we outline our estimation methodology and the data we use for our 
empirical analysis. 

3.1 Data 

Measuring the tone of the press releases 

With regard to the Bank of Canada’s communications, we focus on the press releases that 
accompany the announcement of interest rate decisions. As discussed previously, these 
arguably constitute the most important piece of monetary policy communication on 
behalf of the entire policy-making committee. There are eight such releases each year. 
Currently, for four of them, the Bank of Canada simultaneously releases its Monetary 
Policy Report (MPR), and the Governor and Senior Deputy Governor subsequently hold 
a press conference. It is important to note, however, that until the end of 2012 (i.e., for 
the largest part of our sample period), the MPR was released on a different date than the 
press release. For simplicity, we will therefore abstract from the content of the MPR and 
accompanying press conference in our analysis and focus exclusively on the press 
release. We will, however, test to what extent the release of the MPR influences the effect 
of press releases. We also abstract from other Bank of Canada communications, such as 
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speeches, since these do not occur on the same day or even in the week before the press 
release, given that the Bank adheres to a blackout period.3  

As mentioned above, we rely on human coding to measure the tone of the press releases. 
In a nutshell, we break a press release into blocks of words, code the tone of these and 
then aggregate the blocks of words into an overall indicator.4 This procedure involves 
four steps. 

In step 1, we categorize blocks of words in each press release into one of the following 
four topics, which were included in the press releases in a relatively consistent manner 
throughout the sample period: domestic economy, the global economy, inflation and 
foreign exchange. If required, we split sentences into different parts to reflect that these 
belong to a different category. Following are a few examples (for a more comprehensive 
list, please refer to Table A1 in the appendix): A statement about the domestic economy 
would be “The Canadian economy continued to expand in the first quarter of 2003, 
reflecting firmness in domestic demand.” A statement about the global economy is 
“Strong growth in the United States is expected to resume in the second quarter of 2015.” 
One on inflation is “Canadian consumer price data for January show core inflation at 1.8 
per cent and total CPI inflation at 1.3 per cent,” and a statement related to the exchange 
rate is “The Canadian dollar has traded in a higher range against the U.S. dollar and other 
major currencies.” 

In step 2, we differentiate the blocks of words into statements that talk about the past, i.e., 
provide a backward-looking assessment of the state of the economy or of monetary 
policy, and statements that talk about the future, i.e., provide a forward-looking 
assessment. The global economy statement above is an example for a forward-looking 
statement (“is expected to resume”); the domestic economy statement is a backward-
looking statement (“continued to expand”). 

In step 3, we further differentiate the blocks of words according to tone, differentiating 
positive, negative and neutral statements. We code indications that economic growth—
both domestically and globally—is picking up (slowing down) and that inflation edges 
higher (lower) as positive (negative) to indicate that such developments would imply 
higher (lower) interest rates going forward. For example, the statement “Inflation has 
risen by more than expected” is coded as positive; “The Canadian economy has been 
growing broadly in line with the Bank’s expectations” as neutral; and “Temporary supply 
chain disruptions are expected to restrain growth sharply in the current quarter” as 
negative. 

With regard to the exchange rate, we code a currency appreciation (depreciation) as 
positive (negative), with the underlying idea that an appreciating Canadian dollar is a 
reflection of a stronger economy. This is in line with the high correlation of the Canadian 
dollar with commodity prices and the fact that Canada is a large commodity exporter. 
This coding might be controversial, since an appreciating currency would tend to lower 
exports and import prices (and thus it could imply a negative outlook for interest rates). 
We have tested for the robustness of our results to the coding of exchange rate statements 
in two ways: by reversing the coding and by excluding the exchange rate statements 
entirely (when we study the effect of statements about other topics in isolation). We find 
our results to be robust.  

3 See http://www.bankofcanada.ca/core-functions/monetary-policy/key-interest-rate/blackout-guidelines/.  
4 We look at the entire press release, but exclude common “operational” phrases such as the introductory 
paragraph, which announces the interest rate decision itself, or an often-used final paragraph, which 
underscores the Bank’s mandate to keep inflation close to its target. 
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Following these 3 steps, we now have word blocks that are differentiated according to 
topic, tense and tone. With 4 topics, 2 tenses and 3 tones, there are 24 different 
categories.  

In step 4, we count the number of words in each category and aggregate them to our 
variable of interest, the balance of words for each press release. This is defined as  

௜,ఛ݁݊݋ݐ ൌ
௪௖೔,೛೚ೞ೔೟೔ೡ೐,ഓି௪௖೔,೙೐೒ೌ೟೔ೡ೐,ഓ

௪௖೔,೛೚ೞ೔೟೔ೡ೐,ഓା௪௖೔,೙೐ೠ೟ೝೌ೗,ഓା௪௖೔,೙೐೒ೌ೟೔ೡ೐,ഓ
,    (1) 

where wc denotes the word counts, i is the category and  is the press release. Note that 
we scale these balances by the total number of words in the category to allow for 
different length in press releases over time. We construct such tone variables for the 
entire press release (where we aggregate over all topics and both tenses), for the forward-
looking part and for the backward-looking part (where we aggregate over all topics, but 
separately for each tense) and for each topic (where we aggregate over both tenses for 
each topic). These variables give an indication of the tone of a given press release with 
respect to the specific topic or tense, or overall. 

Measuring the similarity across different press releases 

Our second measure of the content of press releases relates to the similarity of subsequent 
press releases, following the approach proposed by Acosta and Meade (2015). This 
approach involves calculating the cosine similarity (distance) between fixed-length vector 
representations of pairs of press releases (bag of words model). First, we subject the raw 
text to several preprocessing steps: (i) We remove the introductory paragraph announcing 
the interest rate decision because it is contained in every press release using virtually the 
same language, which would bias the similarity measure upward. (ii) We convert the text 
into lowercase and remove punctuation, dates, numbers and stop words (common words 
with no meaningful interpretation such as articles and pronouns).5 (iii) We concatenate a 
few words that have special meaning when appearing together (such as “bank of canada” 
to “bankofcanada”) because leaving them separated might bias the similarity measure 
upward.6 (iv) We split the remaining text into individual words through a process called 
“tokenization,” and “stem” each word down to its root.7 (v) We tabulate the list of unique 
words used in the body of the press releases and record how often each word appears in 
each press release. (vi) We multiply each unique word by a scaling factor ln(n/nw), where 
n is the total number of press releases and nw is the number of press releases where word 
w appears.8 This assigns higher weights to words that appear rarely and lower weights to 
words that appear frequently in the corpus, thus allowing us to emphasize subtle 
differences in language. A robustness tests shows that our results are not sensitive to this 
weighting.   

Following these steps, we calculate the cosine similarity for each consecutive pair of 
press releases. The cosine similarity between any two press releases  and  is 

5 We use the publicly available list of English stop words in the Natural Language Toolkit for Python 2.7. 
6 We concatenate or abbreviate the following eight phrases: “monetary policy report update” to “mpru,” 
“monetary policy report” to”mpr,” “bank of canada” to “bankofcanada,” “federal reserve” to 
“federalreserve,” “federal funds rate” to “fedfundsrate,” “united states” to “unitedstates,” “ u.s.” to 
“unitedstates,” and “per cent” to “percent.” 
7 Stemming involves removing suffixes and inflections from the end of words so that all the derivatives of a 
word stem have the same form, e.g., “increase,” “increases,” “increasing,” and “increasingly” are all 
stemmed down to “increas.” 
8 This is often referred to as a TF-IDF (term frequency-inverse document frequency) weighting scheme. 
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∗ఛ,ఛݏ ൌ
∑ ௙௥ೢ ,ഓ௙௥ೢ,ഓ∗
ೈ
ೢసభ

ቆට∑ ௙௥ೢ ,ഓ
మೈ

ೢసభ ቇ൬ට∑ ௙௥ೢ ,ഓ∗
మೈ

ೢసభ ൰
, (2) 

where W is the total number of unique words that ever appeared in one of the press 
releases (i.e., the entire corpus of text), and frw, and frw, are the frequencies of word w 
in press releases  and . Two press releases with the exact same set of words and 
frequencies have ݏఛ,ఛ∗ ൌ 1 and are perfectly similar; two press releases that use none of 
the same words are orthogonal—or perfectly dissimilar—with ݏఛ,ఛ∗ ൌ 0. Importantly, this 
measure does not depend on the order of the words in the text.  

As we did for the tone measures, we calculate semantic similarities for entire press 
releases as well as separately for the forward-looking and the backward-looking parts and 
for each topic. In addition, we calculate the semantic similarity for the last paragraph of 
each press release only, given that the last paragraph is particularly important in 
communicating the Bank’s outlook for monetary policy.9  

Financial market data 

Regarding the dependent variable, we focus our analysis on the 1-year government bond 
yields, sourced from Bloomberg, since this is the maturity that has been shown to be most 
affected by announcement effects (Fleming and Remolona 1999) and is among the most 
liquid. We collect the data at the daily frequency and use the first differences as our 
dependent variable. We consider a daily frequency to be an appropriate frequency for our 
type of analysis. As is common in the announcement literature, our identification 
assumption is that the central bank news (i.e., the monetary policy decision and the 
surrounding communication) dominate all other news during the time window that we 
analyze, i.e., that any change in market prices occurs as a reaction to this news (see, e.g., 
Rigobon and Sack 2004). The higher the frequency, the more plausible this assumption. 
However, whereas intra-day data would allow a more precise measurement of the 
announcement effects (since fewer other events and news may introduce noise into the 
analysis), daily data allow us to account for potential overshooting effects in the very 
short run.  

For testing the effect on other maturities and other markets, we also collected data from 
Bloomberg, namely for government bond yields at the 3-month, 6-month, 2-year, 5-year, 
10-year and 30-year maturity; money market rates at the 3-month, 6-month and 1-year
maturity; the TSX and the MSCI stock indices for Canada and the USD-CAD exchange
rate. We also include a measure of the Canadian effective exchange rate provided by the
Bank of Canada.10 We use first differences for the interest rates and daily growth rates for
stock indices and exchange rates as our dependent variables. Table A2 in the appendix
provides summary statistics for the various financial market variables.

To estimate the effect of the Bank of Canada’s communication on financial markets, it is 
crucial to control for the surprise component contained in the announced monetary policy 
decision. For that purpose, we follow the vast announcement literature (e.g., Ehrmann 

9 If a subcategory appears in a press release but does not appear in the subsequent press release, the 
similarity is equal to 0 (since the current press release is perfectly dissimilar to the preceding one). Press 
releases that follow this release that have no content from the subcategory have similarities of 1 (since they 
are perfectly similar to the preceding one). When the subcategory reappears, the current press release’s 
similarity is equal to 0 (since it is perfectly dissimilar to the preceding press release). 
10 See http://www.bankofcanada.ca/rates/exchange/ceri/. 

ECB Working Paper 2023, February 2017 9



and Fratzscher 2007b) and construct the surprise component as the difference between 
the announced decision and market expectations, where the latter are measured by the 
mean expectation recorded in a Bloomberg survey. 

Sample period 

Our sample starts on 1 November 2001 and ends on 16 July 2015, comprising a total of 
110 press releases and 3,431 trading days. The starting date of the sample is determined 
by the availability of a measure of the surprise component contained in monetary policy 
decisions. The Bank of Canada moved to a system of eight pre-announced policy 
decision dates in 2000. Subsequently, in the autumn of 2001, Bloomberg implemented its 
survey about the upcoming Bank of Canada monetary policy decisions. We begin the 
sample in November 2001, using the October 2001 press release as a starting point for 
constructing the similarity index in order to exclude the extraordinary press release 
following the terrorist attacks of 11 September 2001. 

3.2 Estimation methodology 

As mentioned above, we are interested in the response of 1-year government bond yields 
to the Bank of Canada’s press releases. A natural econometric framework for this purpose 
is to use an ARCH-type model, which enables us to measure simultaneously the effects 
for the conditional means and the conditional variances. We estimate an EGARCH 
model, following Nelson (1991). An EGARCH (1,3) model is sufficient to address the 
non-normality of the data, in particular the serial correlation and heteroscedasticity of the 
daily returns.  

The conditional mean equation is formulated as 

tttonetst tonesr   0 .		 		(3)	

In line with much of the related literature, we estimate the model over all business days in 
the sample, i.e., including days when the Bank of Canada does not announce its interest 
rate decisions. Accordingly, t denotes trading days. rt is the change in 1-year government 
bond yields.11 The variable st denotes the surprise component contained in the announced 
interest rate decision, which we enter in order to separate the effect of the interest rate 
decision from the effect of the surrounding communication. The main variable of interest 
is the variable tonet, which contains the tone of the press release (entered in different 
variants, as explained above). The variables st and tonet are equal to zero on days when 
the Bank of Canada does not announce its interest rate decisions, given that there is no 
news. Our hypotheses are that a positive surprise component contained in the announced 
interest rate decision as well as a relatively more positive press release will raise interest 
rates, i.e., that	s>0	and	tone>0.  

The specification of the mean equation is interesting in itself, but it is also important to 
ensure that we identify the coefficients in the variance equation appropriately. A failure 
to control for all relevant factors in the mean equation will lead to larger residuals and a 
higher conditional variance of the disturbance, where ),0(~ tt h .	 We express the 

conditional variance ht as 

11 Adding lags of the dependent variable (which are statistically insignificant) and further controls, such as 
day of the week effects, does not affect our results qualitatively, but often raises convergence problems. 
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Here, the surprise component contained in the announced interest rate decision enters 
with its absolute value and helps separating the effect of the interest rate decision from 
the effect of the surrounding communication. similarityt denotes the semantic similarity. 
We set similarityt to 1 on days without press releases—since there is no news on such 
days, the content of the earlier press release is still “in place,” implying perfect similarity. 
Our hypotheses are that larger absolute surprises and more similar press releases lower 
volatility, i.e., s>0	and	sim<0. The latter hypothesis is based on the idea that relatively 
similar statements make it easy to grasp their content. If that is the case, there should be 
less disagreement among central bank watchers about their interpretation and market 
prices should adjust quickly to their new fundamental value. In contrast, if statements are 
harder to interpret, prices should take longer to adjust. In line with this reasoning, we 
would expect to see that more-similar press releases lower volatility. 

The model is estimated via maximum likelihood, using the Berndt-Hall-Hall-Hausman 
and Broyden-Fletcher-Goldfarb-Shanno algorithms. 

Beyond the 1-year government bond yields, we also test the effect on interest rates of 
different maturities, the stock market return and the exchange rate return. We include 
additional control variables xk,t for stock market returns (the contemporaneous return on 
the U.S. MSCI index) and for exchange rate returns (the contemporaneous rate of growth 
in energy commodity prices, the contemporaneous rate of growth in non-energy 
commodity prices and the change in the interest rate differential relative to the United 
States, as measured by 3-month rates).12 

4. The Content of the Bank of Canada Press Releases and its Evolution over Time

Quantifying the Bank of Canada’s communications allows us to better understand its 
content and how this has evolved over time.  

Figures 1 and 2 here 

Figure 1 plots the number of words in each press release, along with a moving average 
that facilitates the visualization of medium-term trends. Overall, press releases have 
become considerably longer—doubling from around 200 words at the beginning of our 
sample to around 400 words at the end of the sample, with a peak of around 600 words in 
2011 (i.e., when the Bank of Canada provided additional guidance to market participants 
to correct their views about the pace of future tightening, see Carney 2012). The 
increasingly forward-looking nature of the Bank of Canada’s communications during that 
period is also mirrored in the upper part of Figure 2, which plots the share of forward- 
and backward-looking text in the press releases. 

12 The energy and non-energy commodity indices are from the Bank of Canada; all other series are from 
Bloomberg. The specification of the exchange rate model follows Amano and van Norden (1998) and Issa, 
Lafrance and Murray (2008). 
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The lower part of Figure 2 breaks the content into different topics and highlights that, by 
far, the largest share of words deals with the domestic economy, with inflation coming 
second. Discussions of the global economy gained more prominence after the financial 
crisis, becoming the second most important category for some time, but falling back to 
third position more recently. Finally, the exchange rate constitutes a relatively small share 
throughout the entire sample period. 

Tables 1 and 2 here 

Table 1 provides summary statistics for the variables that measure the tone and semantic 
similarity of the press releases. Looking first at the tone of the press releases (Panel B), 
we find that, because of the long sample period under study, the tone of the press releases 
is close to zero on average. This is the case not only when looking at the press releases in 
their entirety but also for most subcategories. There is a wide variation over time, with 
the tone ranging from -0.91 (very negative) to +0.95 (very positive) over all the press 
releases and spanning the entire possible range from -1 to +1 for the various 
subcategories that we identify.  

Looking at the correlation over time in Panel A of Table 2, it is apparent that the overall 
tone is reflected both in the backward- and the forward-looking parts of the press releases 
and in the discussion of domestic economic developments (all of which have a 
correlation coefficient of around 0.8 with the tone in the entire press release). The 
correlation is smallest for the discussion of foreign exchange developments. Interestingly, 
while there is a similar correlation between the entire press release and both the 
backward- and forward-looking components, the correlation between the backward- and 
forward-looking components themselves is much smaller, at 0.32, suggesting that these 
two dimensions are clearly separate. 

Table 3 here 

To gauge whether our measure of tone captures the content of the Bank of Canada press 
releases in a meaningful way, we ran a few simple tests along the lines suggested by 
Sturm and de Haan (2011), Hayo and Neuenkirch (2011), and Rosa (2009), who all 
studied whether the tone of central bank communications can help predict future policy 
rate changes. This is done using ordered probit models to account for the fact that policy 
rates were changed in multiples of 25 basis points during our sample. We calculate robust 
standard errors. Table 3 reports the results, for the entire press release and for the 
backward- and forward-looking components. For each of these, we test whether the tone 
of a given press release explains policy rate changes at the next meeting, two meetings 
out or three meetings out.  

We find that the tone has explanatory power for decisions not only at the subsequent 
meeting but also two meetings ahead. Despite the simplicity of our models, we explain a 
non-trivial amount of the variation in the data with a pseudo R2 of up to 0.12. Somewhat 
surprisingly, however, the tone of forward-looking statements is less relevant than the 
tone of backward-looking statements. Overall, however, we take these results to indicate 
that our measure of tone is a meaningful proxy for the content of the press releases. 

Figure 3 here 

Turning to the semantic similarity, the press releases in their entirety show an average 
similarity of 0.44 (see Panel C of Table 1), lower than the corresponding estimate of 0.65 
obtained for the United States in Acosta and Meade (2015). There is considerable 
variation over time, with the index ranging from 0.21 to 0.77. Looking at the time trend 
depicted in Figure 3, similarity had been trending up over the period from 2007 to 2013 
and declined substantially afterward. Similar time trends are observed for the last 
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paragraph (even though the changes in magnitude are much larger than those of the 
similarity of the entire press releases), the parts dealing with the domestic economy, and 
backward- and forward-looking statements, although the variations are more pronounced 
in the forward-looking parts. As was the case for the tone of the press release, we find 
that the similarities of the various components are generally highly correlated (Panel B of 
Table 2). 

5. Semantic Similarity and Market Volatility
5.1 Effects on 1-year government bond yields

We next report the empirical results. Our first model contains the variables that have been 
traditionally part of the announcement effect literature—the surprise component 
contained in the monetary policy decision in the mean equation and its absolute value in 
the variance equation. As expected, we find that this matters (see the first column in 
Table 4). A surprise tightening tends to raise interest rates one to one, and larger absolute 
surprises tend to raise volatility in interest rates. 

Table 4 here 

In the next step, we expand our model to include the tone variable in the mean equation 
and the semantic similarity in the variance equation. Results are reported in column 2 of 
Table 4. The first noticeable result is that by controlling for the tone of the press release, 
the estimated coefficients for the surprise component contained in the monetary policy 
decision remain statistically significant, but become smaller—somewhat for the surprise 
in the mean equation and markedly so for the absolute surprise in the variance equation. 
This suggests that the traditional models, which do not control for the content of the 
accompanying communication, overstate the effect of the surprise component in a given 
decision. 

Financial markets are responsive to the tone of the press releases. Press releases that are, 
on balance, optimistic (pessimistic), i.e., have a positive (negative) value for the tone 
variable tend to raise (lower) bond yields. A one-standard-deviation change in this 
variable changes bond yields by around one basis point, a change along the interdecile 
range by 2.5 basis points. While statistically significant, the effect is economically small. 
Also the semantic similarity matters in the expected direction: relatively more-similar 
press releases are associated with lower market volatility, suggesting that they are more 
straightforward to interpret. To assess the economic magnitude of this effect, we find that 
after controlling for the absolute surprise contained in monetary policy decisions, 
semantic similarity explains an additional 9% of the variation in the log conditional 
variance on press release dates – a non-trivial effect. 

Columns 3 to 8 of Table 4 report results when we control for different components of the 
entire press release. As mentioned above, we run separate regressions for each 
component because the various parts are highly correlated. When differentiating between 
backward- and forward-looking statements, it is apparent that the tone of both matters for 
interest rates. Forward-looking statements have a larger coefficient, but the difference is 
small. In contrast, the tense matters more when it comes to similarity. The coefficient for 
backward-looking statements is around 20% smaller than the one estimated for forward-
looking statements. This is in line with Conrad and Lamla (2010) and Hansen and 
McMahon (2016), who show that markets react more to the forward-looking component 
of the ECB’s and the Federal Reserve’s communications than to the backward-looking 
component.  
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Regarding the different types of content, we find statistically significant coefficients for 
tone and similarity for all of them. Statements about the domestic economy appear to be 
the most important part of the press releases, as shown by both a relatively larger effect 
of similarity in the variance equation. This is not surprising, given that they constitute the 
largest share of the content of the press releases.  

5.2 Effects on other financial markets  

The focus of our analysis so far has been on 1-year government bond yields. Table 5 
shows results for our benchmark specification (which captures the effects of the press 
releases in their entirety) across different maturities and for money markets, exchange 
rates and the stock market. Tightening surprises in monetary policy decisions raise bond 
yields along most of the maturity spectrum (and easing surprises lower them). We 
reproduce the well-known hump-shaped pattern that had been identified for the United 
States by Fleming and Remolona (1999), whereby the effect increases with longer 
maturities and subsequently decreases, to finally fade out at the 10-year maturity. 
Tightening surprises also appreciate the exchange rate, whereas we (surprisingly) cannot 
identify an effect on stock market returns.  

Table 5 here 

Turning to the tone of the press release, our findings for 1-year yields are confirmed—a 
positive tone raises interest rates. Interestingly, the peak effects are found for the shortest 
maturities, both for government bond yields and for money market rates. Tone appears to 
also affect exchange rates, but we do not identify an effect on stock markets. Based on 
these results, Canadian stock markets are generally not responsive to Bank of Canada 
actions and communications. While this is surprising, similar findings have been reported 
in the earlier literature (Hayo and Neuenkirch 2012b).  

5.3 Interaction effects 

To summarize the findings discussed so far, it seems that more similar statements are 
beneficial in the sense that they lead to less market volatility, presumably because they 
make it simpler for markets to understand how the Bank’s view evolves. But is this a 
general finding that is true under all circumstances?  

To look into this question, we focus on the last paragraph of the press releases. For some 
time, these have been used as key paragraphs to provide an outlook for the monetary 
policy stance, with very similar language.13 This is immediately apparent in the relevant 
plot in Figure 3, which reveals that there have been several instances where the wording 
in the last paragraph was identical to its predecessor (i.e., our semantic similarity measure 
is 1). Interestingly, when such identical paragraphs were eventually changed (which 
could happen after one or repeated occurrences), the update tended to be quite 
substantial, leading to a rather low semantic similarity. Accordingly, this measure shows 
rather large swings. To see whether our earlier findings also apply to the last paragraph, 
we report results for our benchmark specification in the first column of Table 6. Results 
are robust; we even get a slightly larger log likelihood than we do for the similarity of the 
entire press release.  

13 http://blogs.wsj.com/canadarealtime/2014/03/05/poloz-brings-change-to-the-bank-and-its-statements/  
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Table 6 here 

The large swings in this variable raise the question of whether volatility is low when 
statements are extremely similar and increases relatively more once such statements get 
updated. We test this hypothesis in the following manner. First, we construct a dummy 
variable for the 33% most-similar last paragraphs in our sample. Any last paragraph with 
a semantic similarity above 0.59 falls into this category. Second, we run regressions using 
a slightly altered variant of the conditional variance equation as follows: 
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where 
1t

D denotes the newly created dummy variable lagged by one press release 

(meaning that it is equal to one when the previous last paragraph was extremely similar to 
the one before). Our hypothesis is that the market is more sensitive to similarity if the 
previous statements were extremely similar, because it is apparent that the central bank 
has updated its assessment in a more substantive manner, but it is relatively more difficult 
to identify and interpret the parts of the text that are relevant. Accordingly, we would 
expect interact<0. 

Column 2 of Table 6 reports the corresponding results. We do indeed find interact<0, with 
a large effect – the coefficient is three times as large as sim. This suggests that the effects 
of similarity on volatility are substantially larger when the previous statements were very 
similar. To illustrate what this implies numerically, let us look at the following table, 
which reports the estimated parameter values under different cases—on the one hand, 
when the previous last paragraphs had been extremely similar or not; on the other hand, 
for different values of the semantic similarity, namely minimum, mean and maximum 
(see also Table 1): 

0tsimilarity  443.0tsimilarity 1tsimilarity  

0
1


t
D 0.000 -0.241 -0.545

1
1


t
D 1.237 0.332 -0.806

There are several things to note in the table above. First, the benchmark case is the one 
where 0

1


t
D  and 0tsimilarity . For that constellation, the overall effect on volatility 

is zero. Second, moving to the right in the table shows that with increasing similarity, 
volatility decreases, regardless of the content of the previous statements (i.e., in both 
rows of the table). This simply repeats the earlier findings. Third, if we take the extreme 
case where a highly similar statement is followed by an entirely orthogonal statement 
(which is represented by the lower left entry in the table), volatility increases 
substantially. In contrast, repeating the same text for the third time or more often (the 
case of the lower right entry in the table when 1

1


t
D  and 1tsimilarity ), volatility 

decreases by even more than when the statement is repeated for the first time. 

What these findings suggest is that markets find it increasingly easier to interpret 
statements if they keep getting repeated. In contrast, when statements are eventually 
updated, market volatility is substantially larger. 
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Columns (3) and (4) of Table 6 report results for another extension of the regression. We 
added the change in the length of the press releases (as measured by the change in the 
overall word count) and find that increases in length lower volatility (column (3)). In 
addition, there is an interesting interaction term when we estimate 
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To facilitate the interpretation of these results, let us tabulate the coefficients for different 
scenarios: 

0tsimilarity  443.0tsimilarity 1tsimilarity  

150 twc  1.200 -0.382 -2.370

0 twc  0.000 -0.518 -1.170

150 twc  -1.200 -0.655 0.030

For high levels of similarity, lengthening the press release raises volatility, suggesting 
that longer statements provide less clarity. Interestingly, however, the relationship 
reverses at lower levels of similarity. To take the extreme case of 0tsimilarity , i.e., 

two orthogonal press releases, we find that lengthening the press releases lowers 
volatility, whereas shortening them lowers volatility. This suggests that a completely 
different statement is easier to understand if it is long than if it is short. 

5.4 Robustness tests 

We conduct a large number of robustness tests of our benchmark estimation, the effect of 
similarity in the entire press release on 1-year government bond yields. Column 1 in 
Table 7 repeats that benchmark for easier comparison with the various robustness results. 
As mentioned earlier, the way we code the tone of statements related to foreign exchange 
might be controversial. Given the small share of these statements in the press releases, we 
would not expect this to matter and indeed find that the overall results are robust when 
we reverse the coding (see column 2).  

Table 7 here 

The next test looks into the way we enter the tone of the press release. As mentioned 
earlier, we were somewhat surprised by the relatively small effect of tone on yield 
changes. An alternative specification is to explain yield changes by the changes in the 
tone variable between consecutive statements, rather than by the tone variable itself. Such 
a test is reported in column 3. It shows that both specifications are viable. The 
coefficients are broadly unchanged, and the log likelihood is very close. 

When constructing the similarity index, we had applied a weighting scheme following 
Acosta and Meade (2015) that assigns higher weights to infrequent words, in order to 
emphasize subtle differences in language. Using an unweighted scheme leads to larger 
estimated effects of similarity, as shown in column 4. The next column of Table 7 checks 
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for the sensitivity of our results to the estimation methodology. When estimating a 
GARCH model (which assumes that both positive and negative news have a symmetric 
effect on volatility), our results hold.14  

We also tested whether results are sensitive to measuring similarity pairwise for the 
current and the subsequent press release, or alternatively by comparing the current with 
more (in this case three) preceding press releases. As can be seen in column 6, either way 
our results are stable. We also tested whether our results are sensitive to including all 
non-announcement days. We did this as follows: we first estimated a simple EGARCH 
model over all business days, without including any additional regressors. We used the 
residuals from that estimation and ran a simple OLS regression with robust standard 
errors over all 110 announcement days to mimic our mean equation. In that regression, 
we do not identify an effect of tone. We also used the estimated conditional variance and 
analogously ran a simple OLS regression with robust standard errors over all 110 
announcement days to mimic our variance equation, to find that the similarity effect also 
shows up as expected (column 7).  

The remaining robustness tests add different control variables. First, we added a measure 
of uncertainty about the economy and monetary policy, namely the interquartile range 
across forecasters of the three-month interest rates three months out in Consensus 
Economics (following Dovern et al. 2012). This variable in itself is positively related to 
conditional volatility, but its addition does not alter our results qualitatively (column 8). 

For parsimony of our econometric models and to facilitate convergence of our estimators, 
we abstracted from macroeconomic news, despite the fact that there is a large literature 
that documents their relevance for financial markets. Fortunately, since no indicators are 
systematically released on the same days as the Bank of Canada press releases, we do not 
expect our results to change materially when adding macroeconomic news. This is indeed 
the case, as seen in column 9. We added several Canadian and U.S. releases, following 
the earlier announcement literature for Canada (Gravelle and Moessner 2002). The 
variables account for the surprise component in the releases by subtracting the median 
expectation among forecasters in the corresponding Bloomberg survey from the actual 
announcement, normalized by the standard deviation of the surprise. The amount of 
macro news does indeed affect yields—higher than expected Canadian CPI inflation and 
retail sales as well as U.S. non-farm payrolls increase government bond yields, whereas 
higher than expected Canadian unemployment lowers them. In addition, the absolute 
surprise component in all our macro releases except for Canadian CPI inflation increase 
volatility. The sign of these coefficient estimates are all in line with theory. Most 
importantly for our purposes, all results regarding the communication variables are robust 
– if anything, the effect of similarity becomes somewhat larger.

Our subsequent test controls for another aspect of the Bank of Canada communications in 
the conditional variance equation, namely a dummy variable for press releases that 
coincide with the release of the Bank’s Monetary Policy Report (MPR). The MPR 
contains the Bank’s projections and a narrative around the Bank’s assessment of the 
economic situation and the stance of monetary policy. It can therefore provide additional 
information to markets; press releases on MPR dates are actually around 100 words 
longer, on average (even though similarity is not statistically significantly lower). Market 

14 The coefficients in the variance equation are of a different order of magnitude because the GARCH 
model explains the conditional variance itself, whereas the EGARCH model explains its logarithm. 
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volatility is not different in MPR months and the effect of semantic similarity remains 
significant.15  

Adding the Flesch-Kincaid measure of readability of the press releases, we replicate the 
finding by Jansen (2011) that more complex statements raise volatility in financial 
markets, while our result for similarity remains unaffected (column 11). Finally, results 
are also robust to the addition of dummy variables for the tenure of the different Bank of 
Canada Governors (column 12), for the time period of the Bank of Canada’s forward 
guidance (column 13) or for the post-Lehman Brother failure (column 14). 

Additional tests that, for brevity, we do not report show that lags of the absolute surprise 
variable and of the semantic similarity to the conditional variance equation are 
insignificant.  

6. Conclusions

Over the past few years, several central banks have released press statements that show 
an increasing semantic similarity. Often, the previous release is used as a starting point 
for drafting the subsequent version. An advantage to this practice is that it is easy to 
identify where the central bank has updated the text. According to our results, another 
advantage is that the evolution of the central bank’s views is more easily understood—
relatively similar statements are absorbed by financial markets with lower volatility, an 
effect which is identified after controlling for the content of the press release. 

However, at some point, any statement must be updated more materially, and we find 
that, in these instances, market volatility is four times as sensitive to similarity as 
otherwise. We therefore conclude that both starting from the previous press releases and 
starting from a blank page are viable communication strategies. While similar press 
releases appear to be easier to interpret in the short run, this is not necessarily the case 
over a longer horizon.  

It is important to stress that other factors need to be considered when choosing a 
communication strategy. For instance, central banks need to take into account whether 
similar press releases impose a constraint on what the central bank can communicate. 
Furthermore, it is not always the case that more market volatility is undesirable from the 
point of view of the central bank. We leave these issues for future research.  

15 The effect of similarity in MPR months is not different from its effect in other months, as shown by an 
insignificant interaction term (not shown for brevity). 
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Figure 1: Length of Bank of Canada press releases 

Notes: The figure shows the number of words of the Bank of Canada press releases (blue line) and a moving 
average covering the previous eight press releases (red line). 
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Figure 2: Content of Bank of Canada press releases 

Notes: The figure shows the share of words that are allocated to backward- and forward-looking statements 
(Panel A) and to each topic (Panel B) in the Bank of Canada press releases.
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Figure 3: Semantic similarity of Bank of Canada press releases 

Notes: The figure shows the semantic similarity of the Bank of Canada press releases (blue line), measured as 
described in equation (2) and an eight-press-release moving average (red line).
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Table 1: Summary statistics for central bank communications variables 

Variable  Obs.  Mean  Std. Dev.  Min  Max 

A: Surprises 
Mean  110  ‐0.008  0.066  ‐0.250  0.258 
Absolute mean  110  0.030  0.059  0.000  0.258 

B: Tone 
Total  110  0.022  0.346  ‐0.905  0.951 
Backward‐looking  110  0.051  0.505  ‐1.000  1.000 
Forward‐looking  110 ‐0.020 0.391 ‐1.000 1.000
Domestic  110 0.107 0.443 ‐1.000 1.000
Global  110 ‐0.123 0.547 ‐1.000 1.000
Inflation  110  ‐0.111  0.511  ‐1.000  1.000 
Exchange rate  110  0.292  0.689  ‐1.000  1.000 

C: Similarities
Total  110  0.440  0.106  0.213  0.770 
Last paragraph  110  0.443  0.310  0.000  1.000 
Backward‐looking  110  0.289  0.121  0.016  0.580 
Forward‐looking  110 0.325 0.144 0.000 0.811
Domestic  110 0.309 0.127 0.037 0.732
Global  110 0.262 0.160 0.000 0.818
Inflation  110  0.280  0.187  0.000  1.000 
Exchange rate  110  0.507  0.455  0.000  1.000 

Notes: The table shows summary statistics for the surprise component contained in monetary policy decisions 
in Panel A, the tone of the Bank of Canada press releases in Panel B and the semantic similarity of the Bank 
of Canada press releases in Panel C. 
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Table 2: Correlation of central bank communications variables 
. 
A: Tone  Total  Backward  Forward Domestic Global Inflation  Exchange 

rate 

Whole statement  1.000

Backward‐looking  0.795  1.000

Forward‐looking  0.787  0.321  1.000

Domestic  0.838  0.655  0.690  1.000

Global  0.390  0.170  0.419 0.228 1.000

Inflation  0.681  0.626  0.473 0.407 ‐0.031 1.000

Exchange rate  0.048  0.176 ‐0.120  ‐0.023  ‐0.060  ‐0.040  1.000 

Notes: The table shows correlation coefficients of the variables measuring the tone of the Bank of Canada 
press releases in Panel A and the variables measuring the semantic similarity of the Bank of Canada press 
releases in Panel B. Numbers in bold are statistically significant at the 5% level. 

B: Similarity  Total  Last para‐
graph  

Backward Forward Domestic Global Inflation  Exchange 
rate 

Whole statement  1.000

Last paragraph  0.679  1.000

Backward‐looking  0.530  0.262  1.000

Forward‐looking  0.702  0.426  0.289 1.000

Domestic  0.693  0.434  0.537  0.696  1.000

Global  0.629  0.391  0.489 0.371 0.395 1.000

Inflation  0.368  0.192  0.244  0.448  0.313  0.158  1.000

Exchange rate  0.302  0.140  0.160  0.229  0.293  0.160  0.096  1.000 
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Table 3: The predictive power of the tone of Bank of Canada press releases 

Whole statement Backward‐looking Forward‐looking 

1st lag  2nd lag  3rd lag 1st lag 2nd lag 3rd lag 1st lag 2nd lag  3rd lag 

Tone  1.560***  0.734**  0.162  1.266*** 0.665*** 0.224  0.581** 0.229  ‐0.012 
(0.371)  (0.292)  (0.273) (0.227) (0.191) (0.199) (0.293) (0.279)  (0.252) 

Observations  110  110  110  110  110  110  110  110  110 
Pseudo R2  0.096  0.024  0.001 0.125 0.040 0.005 0.020 0.003  0.000 

Notes: The table shows results from simple ordered probit models that explain the change in policy rates (in 
basis points) using the tone variable at different horizons. Numbers in brackets are standard errors. ***/**/* 
denote statistical significance at the 1%/5%/10% level. 

ECB Working Paper 2023, February 2017 28



T
ab

le
 4

: 
T

h
e 

ef
fe

ct
 o

f 
B

an
k

 o
f 

C
an

ad
a 

p
re

ss
 r

el
ea

se
s 

on
 1

-y
ea

r 
go

ve
rn

m
en

t 
b

on
d

 y
ie

ld
s 

. 
(1
)

B
as
el
in
e 

(2
)

W
h
o
le
 s
ta
te
m
e
n
t

(3
)

P
as
t 

(4
)

Fu
tu
re
 

(5
) 

D
o
m
e
st
ic
 

(6
)

G
lo
b
al
 

(7
)

In
fl
at
io
n
 

(8
)

Ex
ch
an

ge
 r
at
e

M
ea
n
 e
q
u
a
ti
o
n
 

Su
rp
ri
se
 

1.
0
7
5
**
*

0
.9
8
8
**
*

1
.0
0
9
**
*

1.
0
1
4
**
*

1
.0
3
3
**
*
 

1
.0
1
7
**
*

1.
0
1
9
**
*

1
.0
6
6
**
*

(0
.0
3
1
)

(0
.0
4
6)

(0
.0
4
7
)

(0
.0
4
4
)

(0
.0
4
3)
 

(0
.0
4
5
)

(0
.0
4
4
)

(0
.0
3
5
)

To
n
e

‐‐
0
.0
2
7
**
*

0
.0
1
4
**
*

0.
0
1
8
**
*

0
.0
1
1
**
*
 

0
.0
1
1
**
*

0.
0
1
0
**
*

0
.0
0
6
**
*

(0
.0
0
4)
 

(0
.0
0
3
) 

(0
.0
0
4
) 

(0
.0
0
3)
 

(0
.0
0
4
) 

(0
.0
0
3
) 

(0
.0
0
2
) 

C
o
n
st
an
t

‐0
.0
0
0

‐0
.0
0
0

‐0
.0
0
0
 

‐0
.0
0
0
 

‐0
.0
0
0
 

0.
0
0
0
 

‐0
.0
0
0
 

‐0
.0
0
0
 

(0
.0
0
0
) 

(0
.0
0
0)
 

(0
.0
0
0
) 

(0
.0
0
0
) 

(0
.0
0
0)
 

(0
.0
0
0
) 

(0
.0
0
0
) 

(0
.0
0
0
) 

V
a
ri
a
n
ce
 e
q
u
a
ti
o
n
 

A
b
so
lu
te
 s
u
rp
ri
se
 

3.
6
9
6
**
*

2.
2
9
0
**

2
.9
3
0
**
*

1
.8
1
9
*

1.
8
9
1
*
 

2
.5
0
7
**
*

2.
7
6
1
**
*

3
.0
8
6
**
*

(0
.7
0
0
)

(1
.0
0
1)

(1
.0
0
1
)

(0
.9
8
2
)

(0
.9
6
6)
 

(0
.9
6
1
)

(0
.9
9
2
)

(0
.7
7
6
)

Si
m
ila
ri
ty
 

‐‐
 

‐1
.1
6
5
**
* 

‐0
.8
2
6
**
*

‐1
.0
6
3
**
*

‐1
.0
6
2
**
* 

‐0
.8
1
0
**
*

‐0
.7
6
3
**
*

‐0
.6
6
8
**
*
 

(0
.1
1
6)
 

(0
.0
8
8
) 

(0
.0
9
1
) 

(0
.0
8
5)
 

(0
.0
8
0
) 

(0
.0
8
4
) 

(0
.0
5
0
) 

C
o
n
st
an
t

‐0
.0
8
1
**
*

1
.0
5
3
**
*
 

0
.7
1
6
**
*
 

0.
9
5
1
**
* 

0
.9
5
1
**
*
 

0
.6
9
1
**
*
 

0.
6
4
6
**
* 

0
.5
7
0
**
*
 

(0
.0
1
3
)

(0
.1
1
5)

(0
.0
8
9
)

(0
.0
9
0
)

(0
.0
8
4)
 

(0
.0
8
2
)

(0
.0
8
3
)

(0
.0
5
1
)

EG
A
R
C
H
 t
er
m
s 

 1
 

‐0
.0
2
1
**
*

‐0
.0
3
3
**
* 

‐0
.0
3
2
**
*

‐0
.0
3
4
**
*

‐0
.0
3
4
**
* 

‐0
.0
2
9
**
*

‐0
.0
2
9
**
*

‐0
.0
2
6
**
*
 

(0
.0
0
6
)

(0
.0
0
8)

(0
.0
0
8
)

(0
.0
0
8
)

(0
.0
0
8)
 

(0
.0
0
8
)

(0
.0
0
8
)

(0
.0
0
7
)

 2
 

0.
2
5
4
**
*

0
.3
2
1
**
*

0
.3
2
1
**
*

0.
3
2
0
**
*

0
.3
1
7
**
*
 

0
.3
2
1
**
*

0.
3
2
5
**
*

0
.2
9
9
**
*

(0
.0
1
9
) 

(0
.0
1
7)
 

(0
.0
1
7
) 

(0
.0
1
7
) 

(0
.0
1
7)
 

(0
.0
1
7
) 

(0
.0
1
8
) 

(0
.0
1
7
) 

 3
 

0.
8
4
5
**
*

0
.5
0
5
**
*

0
.5
2
5
**
*

0.
5
0
4
**
*

0
.5
0
7
**
*
 

0
.5
2
6
**
*

0.
5
3
5
**
*

0
.6
3
3
**
*

(0
.0
8
5
) 

(0
.0
5
2)
 

(0
.0
5
3
) 

(0
.0
5
1
) 

(0
.0
5
2)
 

(0
.0
5
3
) 

(0
.0
5
6
) 

(0
.0
6
5
) 

 4
 

‐0
.0
4
2
 

0
.2
2
1
**
*
 

0
.1
9
7
**
*
 

0.
2
2
6
**
* 

0
.2
1
7
**
*
 

0
.2
0
2
**
*
 

0.
2
1
1
**
* 

0.
1
1
2
 

(0
.1
2
6
) 

(0
.0
6
7)
 

(0
.0
7
0
) 

(0
.0
6
7
) 

(0
.0
6
7)
 

(0
.0
7
0
) 

(0
.0
7
3
) 

(0
.0
9
2
) 

 5
 

0.
1
8
1
**

 
0
.2
5
7
**
*
 

0
.2
6
0
**
*
 

0.
2
5
3
**
* 

0
.2
5
9
**
*
 

0
.2
5
2
**
*
 

0.
2
3
5
**
* 

0
.2
3
7
**
*
 

(0
.0
7
3
) 

(0
.0
4
8)
 

(0
.0
4
9
) 

(0
.0
4
8
) 

(0
.0
4
8)
 

(0
.0
4
8
) 

(0
.0
5
1
) 

(0
.0
6
0
) 

O
b
se
rv
at
io
n
s 

3
,4
3
1

3
,4
3
1

3,
4
3
1

3
,4
3
1

3
,4
3
1
 

3,
4
3
1

3
,4
3
1

3,
4
3
1

Lo
g 
lik
e
lih
o
o
d
 

7
1
3
6

7
1
6
4

7
1
5
5

7
1
6
6

7
1
6
2
 

7
1
5
3

7
1
5
2

7
1
5
5

N
ot

es
: 

T
he

 t
ab

le
 s

ho
w

s 
co

ef
fi

ci
en

t 
es

ti
m

at
es

 f
or

 t
he

 e
ff

ec
t 

of
 B

an
k 

of
 C

an
ad

a 
pr

es
s 

re
le

as
es

 o
n 

1-
ye

ar
 g

ov
er

nm
en

t 
bo

nd
 y

ie
ld

s,
 f

ol
lo

w
in

g 
eq

ua
ti

on
s 

(3
) 

an
d 

(4
).

 T
he

 m
od

el
 

un
de

rl
yi

ng
 c

ol
um

n 
(1

) 
do

es
 n

ot
 c

on
tr

ol
 f

or
 B

an
k 

of
 C

an
ad

a 
pr

es
s 

re
le

as
es

, 
th

e 
on

e 
un

de
rl

yi
ng

 c
ol

um
n 

(2
) 

co
nt

ro
ls

 f
or

 t
he

 e
nt

ir
e 

co
nt

en
t, 

th
os

e 
un

de
rl

yi
ng

 c
ol

um
ns

 (
3)

 a
nd

 (
4)

 
co

nt
ro

l 
fo

r 
ba

ck
w

ar
d-

lo
ok

in
g 

(p
as

t)
 a

nd
 f

or
w

ar
d-

lo
ok

in
g 

(f
ut

ur
e)

 s
ta

te
m

en
ts

 o
nl

y,
 a

nd
 t

ho
se

 u
nd

er
ly

in
g 

co
lu

m
ns

 (
5)

 t
o 

(8
) 

co
nt

ro
l 

fo
r 

st
at

em
en

ts
 r

el
at

ed
 t

o 
th

e 
sp

ec
if

ic
 t

op
ic

s 
in

di
ca

te
d 

in
 th

e 
he

ad
er

 o
f 

th
e 

co
lu

m
n.

 N
um

be
rs

 in
 b

ra
ck

et
s 

ar
e 

st
an

da
rd

 e
rr

or
s.

 *
**

/*
*/

* 
de

no
te

 s
ta

ti
st

ic
al

 s
ig

ni
fi

ca
nc

e 
at

 th
e 

1%
/5

%
/1

0%
 le

ve
l. 

ECB Working Paper 2023, February 2017 29



T
ab

le
 5

: 
T

h
e 

ef
fe

ct
 o

f 
B

an
k

 o
f 

C
an

ad
a 

p
r e

ss
 r

el
ea

se
s 

on
 d

if
fe

re
n

t 
fi

n
an

ci
al

 m
ar

k
et

s 
G
o
ve
rn
m
e
n
t 
o
f 
C
a
n
ad

a 
b
o
n
d
s 

M
o
n
e
y 
m
ar
ke
t 

St
o
ck
 m

a
rk
e
t

Ex
ch
an

ge
 r
at
e
s 

3
‐m

o
n
th
 

6
‐m

o
n
th
 

1
2
‐m

o
n
th

2
‐y
e
ar
 

5
‐y
ea
r 

1
0
‐y
ea
r 

3
0
‐y
e
ar
 

3
‐m

o
n
th
 

6
‐m

o
n
th
 

1
2
‐m

o
n
th

TS
X

M
SC
I

U
SD

/C
A
D
 

C
ER

I 

M
ea
n
 e
q
u
a
ti
o
n
 

Su
rp
ri
se
 

0
.9
6
8
*
**

 
1
.0
0
4
*
**

 
0
.9
8
8
*
**

0
.7
3
4
*
**

0
.3
6
4
*
*
*

0
.1
3
4

0
.0
2
7

1
.0
5
8
*
**

 
1
.0
2
8
*
**

1
.0
0
8
*
**

‐2
.5
0
1
*
*

‐2
.9
0
0
*
**

3
.5
4
8
*
**

3
.6
2
0
*
**

(0
.0
2
1
) 

(0
.0
2
9
) 

(0
.0
4
6
)

(0
.0
4
6
)

(0
.0
5
6
)

(0
.0
8
8
)

(0
.0
7
6
)

(0
.0
0
6
) 

(0
.0
0
9
)

(0
.0
1
2
)

(1
.0
2
7
)

(1
.0
8
6
)

(0
.6
5
9
)

(0
.6
5
4
)

To
n
e 

0
.0
2
3
*
**

 
0
.0
2
4
*
**

 
0
.0
2
7
*
**

0
.0
3
8
*
**

0
.0
2
1
*
*
*

‐0
.0
0
5

‐0
.0
1
0

0
.0
0
1
*
**

 
0
.0
0
9
*
**

0
.0
2
0
*
**

‐0
.0
2
6

‐0
.0
6
7

0
.1
7
7

0
.3
7
2
*
**

(0
.0
0
2
) 

(0
.0
0
4
) 

(0
.0
0
4
)

(0
.0
0
7
)

(0
.0
0
8
)

(0
.0
0
9
)

(0
.0
0
9
)

(0
.0
0
0
) 

(0
.0
0
1
)

(0
.0
0
2
)

(0
.1
6
4
)

(0
.1
6
9
)

(0
.1
1
3
)

(0
.1
0
5
)

U
.S
. s
to
ck
 m

ar
ke
t 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

0
.5
9
0
*
**

0
.6
2
1
*
**

‐‐
 

‐‐
 

(0
.0
0
8
)

(0
.0
0
9
)

En
er
gy
 in
d
ex

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

0
.0
4
5
*
**

0
.0
3
5
*
**

(0
.0
0
3
)

(0
.0
0
3
)

N
o
n
‐e
n
er
gy
 in
d
ex
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

0
.1
7
3
*
**

0
.2
1
1
*
**

(0
.0
1
4
)

(0
.0
1
4
)

R
at
e 
d
if
fe
re
n
ti
al
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

0
.0
0
2

0
.0
1
7
*

(0
.0
1
4
)

(0
.0
1
0
)

C
o
n
st
an
t 

0
.0
0
1
*
**

 
‐0
.0
0
0
 

‐0
.0
0
0

0
.0
0
0

‐0
.0
0
1

‐0
.0
0
1

‐0
.0
0
1

0
.0
0
0
*
**

 
0
.0
0
0
*
**

0
.0
0
0

0
.0
1
0

0
.0
0
8

0
.0
0
0

‐0
.0
0
2

(0
.0
0
0
) 

(0
.0
0
0
) 

(0
.0
0
0
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
0
) 

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
9
)

(0
.0
1
0
)

(0
.0
0
8
)

(0
.0
0
7
)

V
a
ri
a
n
ce
 e
q
u
a
ti
o
n
 

A
b
so
lu
te
 s
u
rp
ri
se
 

‐0
.1
1
9
 

1
.9
7
6
*
*
 

2
.2
9
0
*
*

0
.0
5
4

0
.0
7
9

3
.0
3
8
*
*

2
.4
0
7
*

1
.5
1
2
*
**

 
3
.8
9
4
*
**

2
.0
4
9
*
**

0
.3
0
5

‐0
.1
1
6

‐0
.9
2
7

‐0
.8
2
1

(0
.9
7
5
) 

(1
.0
0
2
) 

(1
.0
0
1
)

(0
.8
8
5
)

(0
.3
7
9
)

(1
.3
9
8
)

(1
.3
3
3
)

(0
.4
3
9
) 

(0
.5
2
3
)

(0
.7
1
5
)

(1
.4
2
4
)

(1
.3
0
6
)

(0
.9
4
0
)

(1
.1
4
5
)

Si
m
ila
ri
ty
 

‐1
.3
4
8
*
**

 
‐0
.9
7
4
*
**

 
‐1
.1
6
5
*
**

‐0
.2
8
1
*

0
.1
1
5
*

0
.2
9
5

0
.2
5
3

‐2
.5
9
0
*
**

 
‐1
.5
4
9
*
**

‐1
.0
8
5
*
**

0
.0
3
6

‐0
.0
4
8

‐0
.2
5
0
*

‐0
.3
6
4
*
*

(0
.1
1
2
) 

(0
.1
1
5
) 

(0
.1
1
6
)

(0
.1
4
5
)

(0
.0
6
0
)

(0
.2
1
3
)

(0
.2
2
9
)

(0
.0
5
8
) 

(0
.0
6
8
)

(0
.0
8
9
)

(0
.2
0
9
)

(0
.1
9
5
)

(0
.1
4
3
)

(0
.1
6
7
)

C
o
n
st
an
t 

1
.1
3
3
*
**

 
0
.8
2
2
*
**

 
1
.0
5
3
*
**

0
.2
2
4

‐0
.1
3
8
*
*

‐0
.4
4
1
*
*

‐0
.5
3
2
*
*

2
.3
9
2
*
**

 
1
.3
9
2
*
**

0
.9
7
1
*
**

‐0
.0
4
3

0
.0
4
2

0
.2
3
4
*

0
.3
4
3
*
*

(0
.1
1
4
) 

(0
.1
1
4
) 

(0
.1
1
5
)

(0
.1
4
4
)

(0
.0
5
9
)

(0
.2
2
3
)

(0
.2
4
2
)

(0
.0
6
3
) 

(0
.0
7
1
)

(0
.0
9
0
)

(0
.2
0
7
)

(0
.1
9
2
)

(0
.1
4
1
)

(0
.1
6
4
)

EG
A
R
C
H
 t
er
m
s 

 1
 

‐0
.0
5
9
*
**

 
‐0
.0
3
5
*
**

 
‐0
.0
3
3
*
**

‐0
.0
2
7
*
**

‐0
.0
1
1
*
**

0
.0
0
7

0
.0
1
7

0
.0
4
5
*
**

 
0
.0
0
9

‐0
.0
0
6

‐0
.0
6
8
*
**

‐0
.0
5
3
*
**

‐0
.0
1
6
*

‐0
.0
3
2
*
**

(0
.0
0
6
) 

(0
.0
0
7
) 

(0
.0
0
8
)

(0
.0
0
9
)

(0
.0
0
3
)

(0
.0
1
3
)

(0
.0
1
3
)

(0
.0
0
6
) 

(0
.0
0
6
)

(0
.0
0
7
)

(0
.0
1
3
)

(0
.0
1
2
)

(0
.0
0
9
)

(0
.0
1
1
)

 2
 

0
.3
5
1
*
**

 
0
.3
3
8
*
**

 
0
.3
2
1
*
**

0
.2
0
7
*
**

0
.0
5
2
*
*
*

0
.1
7
3
*
**

0
.1
6
9
*
**

0
.5
1
0
*
**

 
0
.3
7
4
*
**

0
.3
2
4
*
**

0
.2
1
4
*
**

0
.1
9
4
*
**

0
.1
3
3
*
**

0
.1
8
8
*
**

(0
.0
1
7
) 

(0
.0
1
5
) 

(0
.0
1
7
)

(0
.0
1
6
)

(0
.0
0
6
)

(0
.0
1
8
)

(0
.0
2
0
)

(0
.0
1
2
) 

(0
.0
1
5
)

(0
.0
1
5
)

(0
.0
2
4
)

(0
.0
2
3
)

(0
.0
2
4
)

(0
.0
1
9
)

 3
 

0
.6
5
1
*
**

 
0
.5
4
7
*
**

 
0
.5
0
5
*
**

0
.8
1
4
*
**

2
.1
5
9
*
*
*

0
.2
5
5
*
**

0
.5
7
1
*
**

0
.4
0
6
*
**

 
0
.4
6
4
*
**

0
.4
3
3
*
**

0
.4
2
8
*
**

0
.4
9
5
*
**

1
.3
9
1
*
**

0
.7
9
5
*
**

(0
.0
3
1
) 

(0
.0
3
0
) 

(0
.0
5
2
)

(0
.0
8
1
)

(0
.0
7
6
)

(0
.0
8
8
)

(0
.2
0
0
)

(0
.0
1
7
) 

(0
.0
3
6
)

(0
.0
4
2
)

(0
.1
1
9
)

(0
.1
2
7
)

(0
.2
2
1
)

(0
.0
5
0
)

 4
 

0
.0
8
5
*
**

 
0
.1
0
3
*
**

 
0
.2
2
1
*
**

‐0
.2
4
6
*
**

‐1
.9
0
9
*
**

0
.0
5
1

0
.0
4
4

0
.5
6
8
*
**

 
0
.5
1
5
*
**

0
.5
4
9
*
**

0
.4
0
8
*
**

0
.3
9
0
*
*

‐0
.8
5
8
*
*

‐0
.5
5
4
*
**

(0
.0
3
2
) 

(0
.0
3
8
) 

(0
.0
6
7
)

(0
.0
8
9
)

(0
.1
3
3
)

(0
.0
9
0
)

(0
.2
7
0
)

(0
.0
1
7
) 

(0
.0
3
6
)

(0
.0
4
3
)

(0
.1
3
7
)

(0
.1
5
3
)

(0
.3
4
2
)

(0
.0
7
1
)

 5
 

0
.2
3
4
*
**

 
0
.3
2
6
*
**

 
0
.2
5
7
*
**

0
.4
2
1
*
**

0
.7
4
6
*
*
*

0
.6
7
0
*
**

0
.3
4
2
*
*

‐‐
 

‐‐
 

‐‐
 

0
.1
5
1

0
.1
0
3

0
.4
5
7
*
**

0
.7
4
6
*
**

(0
.0
3
7
) 

(0
.0
3
8
) 

(0
.0
4
8
)

(0
.0
6
1
)

(0
.0
6
4
)

(0
.0
8
4
)

(0
.1
5
5
)

(0
.1
1
1
)

(0
.1
1
7
)

(0
.1
5
9
)

(0
.0
5
1
)

O
b
se
rv
at
io
n
s 

3
,4
3
1
 

3
,4
3
1
 

3
,4
3
1

3
,4
3
1

3
,4
3
1

3
,4
3
1

3
,4
3
1

3
,4
3
1
 

3
,4
3
1

3
,4
3
1

3
,4
3
1

3
,4
3
1

3
,4
3
1

3
,4
3
1

Lo
g 
lik
el
ih
o
o
d
 

9
0
5
1
 

8
2
6
7
 

7
1
6
4

5
9
0
5

5
4
7
4

5
7
3
5

6
5
3
1

1
2
8
4
0
 

1
0
1
1
0

8
4
3
7

‐3
1
1
5

‐3
2
6
1

‐2
5
6
6

‐2
2
9
9

N
ot

es
: 

T
he

 ta
bl

e 
sh

ow
s 

co
ef

fi
ci

en
t e

st
im

at
es

 f
or

 th
e 

ef
fe

ct
 o

f 
B

an
k 

of
 C

an
ad

a 
pr

es
s 

re
le

as
es

 o
n 

di
ff

er
en

t f
in

an
ci

al
 m

ar
ke

ts
, f

ol
lo

w
in

g 
eq

ua
tio

ns
 (

3)
 a

nd
 (

4)
. N

um
be

rs
 in

 b
ra

ck
et

s 
ar

e 
st

an
da

rd
 e

rr
or

s.
 *

**
/*

*/
* 

de
no

te
 s

ta
ti

st
ic

al
 s

ig
ni

fi
ca

nc
e 

at
 th

e 
1%

/5
%

/1
0%

 le
ve

l. 

ECB Working Paper 2023, February 2017 30



T
ab

le
 6

: 
T

h
e 

ef
fe

ct
 o

n
 1

-y
ea

r 
go

ve
rn

m
en

t 
b

on
d

 y
ie

ld
s—

in
te

ra
ct

io
n

 t
er

m
s 

La
st
 p
ar
ag
ra
p
h

 
W
o
rd
 c
o
u
n
t 

(1
)
B
en

ch
m
ar
k 

(2
)
W
it
h
 in
te
ra
ct
io
n

(3
)
B
en

ch
m
ar
k

(4
)
W
it
h
 in
te
ra
ct
io
n

M
ea
n
 e
q
u
a
ti
o
n
 

Su
rp
ri
se
 

1
.0
1
7
**
*
 

1.
0
1
5
**
* 

1
.0
0
2
**
*
 

1.
0
5
3
**
* 

(0
.0
4
6)

(0
.0
4
6
)

(0
.0
4
7
)

(0
.0
4
2)

To
n
e 

0
.0
2
3
**
*

0
.0
1
1
**

0
.0
2
7
**
*

0.
0
2
6
**
*

(0
.0
0
4)

(0
.0
0
5
)

(0
.0
0
4
)

(0
.0
0
4)

C
o
n
st
an
t

‐0
.0
0
0

‐0
.0
0
0

‐0
.0
0
0

‐0
.0
0
0
 

(0
.0
0
0)
 

(0
.0
0
0
) 

(0
.0
0
0
) 

(0
.0
0
0)
 

V
a
ri
a
n
ce
 e
q
u
a
ti
o
n
 

A
b
so
lu
te
 s
u
rp
ri
se
 

1
.6
8
7

3.
4
3
4
**
*

2
.2
3
0
**

2.
2
9
9
**

(1
.0
5
7)

(1
.1
5
9
)

(1
.0
2
7
)

(1
.0
6
4)

Si
m
ila
ri
ty

‐1
.0
3
5
**
*

‐0
.5
4
5
**
*

‐1
.1
6
4
**
*

‐1
.1
7
0
**
*
 

(0
.0
9
4)
 

(0
.1
4
6
) 

(0
.1
1
9
) 

(0
.1
1
9)
 

1t
D

 /
 
 w
o
rd
 c
o
u
n
t

‐‐
 

1.
2
3
7
**
*

‐0
.0
0
1
*

‐0
.0
0
8
**
*
 

(0
.1
9
8
) 

(0
.0
0
0
) 

(0
.0
0
3)
 

In
te
ra
ct
io
n
  

‐‐
‐1
.4
9
8
**
*

‐‐
0.
0
1
6
**
*

(0
.2
7
5
)

(0
.0
0
6)

C
o
n
st
an
t 

0
.9
0
9
**
*
 

0.
4
2
9
**
* 

1
.0
5
4
**
*
 

1.
0
5
7
**
* 

(0
.0
9
4)
 

(0
.1
4
3
) 

(0
.1
1
8
) 

(0
.1
1
8)
 

EG
A
R
C
H
 t
er
m
s 

 1
 

‐0
.0
3
6
**
*

‐0
.0
4
1
**
*

‐0
.0
3
4
**
*

‐0
.0
3
5
**
*
 

(0
.0
0
8)
 

(0
.0
0
9
) 

(0
.0
0
8
) 

(0
.0
0
8)
 

 2
 

0
.3
2
1
**
*
 

0.
3
2
1
**
* 

0
.3
2
0
**
*
 

0.
3
1
9
**
* 

(0
.0
1
7)
 

(0
.0
1
7
) 

(0
.0
1
7
) 

(0
.0
1
7)
 

 3
 

0
.4
9
0
**
*
 

0.
5
0
1
**
* 

0
.5
1
4
**
*
 

0.
5
2
7
**
* 

(0
.0
5
1)

(0
.0
5
0
)

(0
.0
5
3
)

(0
.0
5
5)

 4
 

0
.2
3
6
**
*
 

0.
1
9
9
**
* 

0
.2
1
3
**
*
 

0.
2
1
4
**
* 

(0
.0
6
5)

(0
.0
6
7
)

(0
.0
6
8
)

(0
.0
7
0)

 5
 

0
.2
5
4
**
*

0.
2
8
1
**
*

0
.2
5
6
**
*

0.
2
4
1
**
*

(0
.0
4
6)

(0
.0
4
8
)

(0
.0
4
8
)

(0
.0
4
9)

O
b
se
rv
at
io
n
s 

3
,4
3
1
 

3
,4
3
1
 

3,
4
3
1
 

3
,4
3
1
 

Lo
g 
lik
el
ih
o
o
d
 

7
1
6
6
 

7
1
7
4
 

7
1
6
4
 

7
1
6
7
 

N
ot

es
: T

he
 ta

bl
e 

sh
ow

s 
co

ef
fi

ci
en

t e
st

im
at

es
 f

or
 th

e 
ef

fe
ct

 o
f 

B
an

k 
of

 C
an

ad
a 

pr
es

s 
re

le
as

es
 o

n 
1-

ye
ar

 g
ov

er
nm

en
t b

on
d 

yi
el

ds
, f

ol
lo

w
in

g 
eq

ua
tio

ns
 (

3)
 a

nd
 (

4)
, (

5)
 a

nd
 (

6)
. C

ol
um

ns
 

(1
)

an
d 

(2
) 

te
st

 f
or

 th
e 

ef
fe

ct
 o

f 
si

m
il

ar
it

y 
of

 th
e 

la
st

 p
ar

ag
ra

ph
 o

f 
B

an
k 

of
 C

an
ad

a 
pr

es
s 

re
le

as
es

. C
ol

um
n 

(2
) 

al
so

 c
on

tr
ol

s 
fo

r 
a 

du
m

m
y 

va
ri

ab
le

 th
at

 is
 e

qu
al

 to
 o

ne
 if

 th
e 

pr
ec

ed
in

g
st

at
em

en
t 

ha
d 

be
en

 e
xt

re
m

el
y 

si
m

il
ar

 (
1t

D
) 

an
d 

an
 i

nt
er

ac
ti

on
 o

f 
th

is
 d

um
m

y 
va

ri
ab

le
 w

it
h 

th
e 

se
m

an
ti

c 
si

m
il

ar
it

y.
 C

ol
um

ns
 (

3)
 a

nd
 (

4)
 r

el
at

e 
to

 t
he

 e
nt

ir
e 

pr
es

s 
re

le
as

e 
bu

t 
al

so

co
nt

ro
l f

or
 th

e 
ch

an
ge

 in
 le

ng
th

 o
f 

th
e 

pr
es

s 
re

le
as

e 
(

 w
or

d 
co

un
t)

 a
nd

 a
n 

in
te

ra
ct

io
n 

of
 th

is
 a

dd
it

io
na

l v
ar

ia
bl

e 
w

it
h 

th
e 

se
m

an
ti

c 
si

m
ila

ri
ty

. N
um

be
rs

 in
 b

ra
ck

et
s 

ar
e 

st
an

da
rd

 e
rr

or
s.

**
*/

**
/*

 d
en

ot
e 

st
at

is
ti

ca
l s

ig
ni

fi
ca

nc
e 

at
 th

e 
1%

/5
%

/1
0%

 le
ve

l.

ECB Working Paper 2023, February 2017 31



T
ab

le
 7

: 
T

h
e 

ef
fe

ct
 o

f 
B

an
k

 o
f 

C
an

ad
a 

p
r e

ss
 r

el
ea

se
s 

on
 1

-y
ea

r 
go

ve
rn

m
en

t 
b

on
d

 y
ie

ld
s—

ro
b

u
st

n
es

s 
te

st
s 

. 
(1
) 
 

B
en

ch
‐

m
ar
k 

(2
) 

R
e
ve
rs
e
d
 

fx
 c
o
d
in
g 

(3
) 
 


 T
o
n
e 

(4
)

U
n
‐

w
ei
gh

te
d
 

(5
)

G
A
R
C
H
 

(6
)
Th

re
e‐

st
at
e
m
en

t 
si
m
ila
ri
ty
 

(7
) 
O
n
ly
 

an
n
o
u
n
ce

m
e
n
t 
d
ay
s

(8
) 
A
d
d
 

fo
re
ca
st
 

d
is
p
e
rs
io
n
 

(9
)
A
d
d

m
ac
ro
 

n
ew

s 

(1
0
)
A
d
d

M
P
R
 

(1
1
) 
A
d
d

cl
ar
it
y 

(1
2
) 
A
d
d
 

G
o
ve
rn
o
r 

d
u
m
m
ie
s 

(1
3
) 
A
d
d
 

fo
rw

ar
d
 

gu
id
an

ce
 

(1
4)
 A
d
d
 

p
o
st
‐c
ri
si
s

d
u
m
m
y 

M
ea
n
 e
q
u
a
ti
o
n
 

Su
rp
ri
se
 

0.
9
8
8
**
* 

1.
0
0
5
**
* 

0.
9
9
7
**
*

0.
9
9
6
**
*

0
.8
4
8
**
*

1
.0
0
3
**
*

0
.8
3
0
**
*

0
.9
5
8
**
*
 

0
.9
5
4
**
*

0
.9
8
3
**
*

0.
9
9
0
**
*

0.
9
7
6
**
*

0.
9
8
8
**
*

0
.9
8
3
**
*

(0
.0
4
6
) 

(0
.0
4
6
) 

(0
.0
4
1)
 

(0
.0
4
4)
 

(0
.0
4
5)
 

(0
.0
4
5)
 

(0
.1
8
2)
 

(0
.0
5
6)
 

(0
.0
6
1
) 

(0
.0
4
7
) 

(0
.0
4
6
) 

(0
.0
5
0
) 

(0
.0
4
6
) 

(0
.0
4
5)
 

To
n
e 

0.
0
2
7
**
* 

0.
0
1
8
**
* 

0.
0
3
2
**
* 

0.
0
2
9
**
* 

0
.0
3
2
**
* 

0
.0
2
5
**
*
 

0.
0
0
7
 

0
.0
2
6
**
*
 

0
.0
2
5
**
*
 

0
.0
2
7
**
*
 

0.
0
2
6
**
*
 

0.
0
2
7
**
* 

0.
0
2
7
**
* 

0
.0
2
7
**
*
 

(0
.0
0
4
) 

(0
.0
0
4
) 

(0
.0
0
5)

(0
.0
0
4)

(0
.0
0
2)

(0
.0
0
4)

(0
.0
2
1)

(0
.0
0
4)
 

(0
.0
0
4
)

(0
.0
0
4
)

(0
.0
0
4
)

(0
.0
0
4
)

(0
.0
0
4
)

(0
.0
0
4)

C
P
I  
(C
A
N
) 

‐‐
 

‐‐
 

‐‐
 

‐‐
‐‐

‐‐
‐‐

‐‐
 

0
.0
0
7
**
*

‐‐
‐‐

‐‐
‐‐

‐‐

(0
.0
0
1
)

R
et
ai
l s
al
e
s 
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

0
.0
0
8
**
*
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

(C
A
N
)

(0
.0
0
2
)

U
n
em

p
lo
ym

en
t 
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐0
.0
0
6
**
*
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

(C
A
N
)

(0
.0
0
2
)

N
o
n
‐f
ar
m
 p
ay
‐ 

‐‐
 

‐‐
 

‐‐
 

‐‐
‐‐

‐‐
‐‐

‐‐
 

0
.0
1
8
**
*

‐‐
‐‐

‐‐
‐‐

‐‐

ro
lls
 (
U
.S
.)

(0
.0
0
2
)

N
A
P
M
 (
U
.S
.)
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

0.
0
0
1
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

(0
.0
0
2
)

C
o
n
st
an
t

‐0
.0
0
0
 

‐0
.0
0
0
 

‐0
.0
0
0

‐0
.0
0
0

0
.0
0
0

‐0
.0
0
0

0.
0
1
1
*

‐0
.0
0
0
 

‐0
.0
0
0

‐0
.0
0
0

‐0
.0
0
0

0
.0
0
0

‐0
.0
0
0

‐0
.0
0
0

(0
.0
0
0
) 

(0
.0
0
0
) 

(0
.0
0
0)
 

(0
.0
0
0)
 

(0
.0
0
0)
 

(0
.0
0
0)
 

(0
.0
0
6)
 

(0
.0
0
0)
 

(0
.0
0
0
) 

(0
.0
0
0
) 

(0
.0
0
0
) 

(0
.0
0
1
) 

(0
.0
0
0
) 

(0
.0
0
0)
 

N
ot

es
: T

he
 ta

bl
e 

sh
ow

s 
co

ef
fi

ci
en

t e
s t

im
at

es
 f

or
 th

e 
ef

fe
ct

 o
f 

B
an

k 
of

 C
an

ad
a 

pr
es

s 
re

le
as

es
, f

ol
lo

w
in

g 
eq

ua
ti

on
s 

(3
) 

an
d 

(4
).

 C
ol

um
n 

1 
re

pe
at

s 
th

e 
be

nc
hm

ar
k 

es
tim

at
es

. C
ol

um
n 

2 
co

nt
ai

ns
 r

es
ul

ts
 w

he
n 

th
e 

co
di

ng
 o

f 
fo

re
ig

n 
ex

ch
an

ge
 s

ta
te

m
en

ts
 is

 r
ev

er
se

d.
 C

ol
um

n 
3 

us
es

 th
e 

ch
an

ge
 in

 to
ne

 a
s 

op
po

se
d 

to
 th

e 
le

ve
l. 

C
ol

um
n 

4 
is

 b
as

ed
 o

n 
an

 u
nw

ei
gh

te
d 

si
m

ila
ri

ty
 in

de
x.

 C
ol

um
n 

5 
es

ti
m

at
es

 a
 G

A
R

C
H

(1
,1

) 
m

od
el

 in
st

ea
d 

of
 a

n 
E

G
A

R
C

H
 m

od
el

. C
ol

um
n 

6 
co

nt
ai

ns
 r

es
ul

ts
 w

it
h 

a 
si

m
il

ar
ity

 m
ea

su
re

 th
at

 c
om

pa
re

s 
a 

st
at

em
en

t w
ith

 th
e 

pr
ev

io
us

 th
re

e 
st

at
em

en
ts

. C
ol

um
n 

7 
on

ly
 in

cl
ud

es
 th

e 
11

0 
an

no
un

ce
m

en
t d

ay
s 

(u
si

ng
 th

e 
re

si
du

al
s 

fr
om

 a
 s

im
pl

e 
E

G
A

R
C

H
 m

od
el

 e
st

im
at

ed
 o

ve
r 

al
l d

ay
s 

in
 th

e 
m

ea
n 

eq
ua

ti
on

, a
nd

 
th

e 
es

ti
m

at
ed

 c
on

di
tio

na
l v

ar
ia

nc
e 

in
 th

e 
va

ri
an

ce
 e

qu
at

io
n.

 C
ol

um
ns

 8
 to

 1
4 

ad
d,

 r
es

pe
ct

iv
el

y,
 th

e 
in

te
rq

ua
rt

il
e 

ra
ng

e 
am

on
g 

C
on

se
ns

us
 E

co
no

m
ic

s 
fo

re
ca

st
s 

fo
r 

3-
m

on
th

 in
te

re
st

 
ra

te
s 

th
re

e 
m

on
th

s 
ah

ea
d,

  m
ac

ro
 n

ew
s,

 a
 d

um
m

y 
fo

r 
pr

es
s 

re
le

as
es

 th
at

 c
oi

nc
id

e 
w

ith
 th

e 
re

le
as

e 
of

 th
e 

M
on

et
ar

y 
P

ol
ic

y 
R

ep
or

t, 
th

e 
Fl

es
ch

-K
in

ca
id

 m
ea

su
re

 o
f 

cl
ar

it
y,

 d
um

m
y 

va
ri

ab
le

s 
fo

r 
th

e 
te

nu
re

 o
f 

G
ov

er
no

rs
 C

ar
ne

y 
an

d 
Po

lo
z 

(w
ith

 G
ov

er
no

r 
D

od
ge

 a
s 

be
nc

hm
ar

k)
, a

 d
um

m
y 

va
ri

ab
le

 f
or

 B
an

k 
of

 C
an

ad
a 

fo
rw

ar
d 

gu
id

an
ce

 (
A

pr
il

 2
00

9 
to

 A
pr

il 
20

10
),

 
an

d 
a 

po
st

-c
ri

si
s 

du
m

m
y 

va
ri

ab
le

 (
on

e 
as

 o
f 

Se
pt

em
be

r 
15

, 2
00

8)
. N

um
be

rs
 in

 b
ra

ck
et

s 
ar

e 
st

an
da

rd
 e

rr
or

s.
 *

**
/*

*/
* 

de
no

te
 s

ta
ti

st
ic

al
 s

ig
ni

fi
ca

nc
e 

at
 th

e 
1%

/5
%

/1
0%

 le
ve

l 

ECB Working Paper 2023, February 2017 32



T
ab

le
 7

 (
co

n
ti

n
u

ed
) 

(1
) 
 

B
en

ch
‐

m
ar
k 

(2
) 

R
e
ve
rs
e
d
 

fx
 c
o
d
in
g 

(3
) 
 


 T
o
n
e 

(4
)

U
n
‐

w
ei
gh

te
d
 

(5
)

G
A
R
C
H
 

(6
) 
Th

re
e‐

st
at
e
m
en

t 
si
m
ila
ri
ty
 

(7
) 
O
n
ly
 

an
n
o
u
n
ce

m
e
n
t 
d
ay
s

(8
) 
A
d
d
 

fo
re
ca
st
 

d
is
p
e
rs
io
n
 

(9
)
A
d
d

m
ac
ro
 

n
ew

s 

(1
0
)
A
d
d

M
P
R
 

(1
1
) 
A
d
d

cl
ar
it
y 

(1
2
) 
A
d
d
 

G
o
ve
rn
o
r 

d
u
m
m
ie
s 

(1
3
) 
A
d
d
 

fo
rw

ar
d
 

gu
id
an

ce
 

(1
4)
 A
d
d
 

p
o
st
‐c
ri
si
s

d
u
m
m
y 

V
a
ri
a
n
ce
 e
q
u
a
ti
o
n
 

A
b
so
lu
te
 s
u
rp
ri
se
 

2
.2
9
0
**

 
2.
0
8
7
**

 
1
.4
7
1

2.
7
2
3
**
*

1
4.
9
7
9
**
*

2.
1
9
2
**

6
.2
9
4
**
*

3
.1
3
8
**
*
 

2
.3
4
3
*

2
.3
2
4
**

2
.2
6
1
**

3.
0
3
6
**
*

2
.2
7
7
**

2
.6
3
1
**
*

(1
.0
0
1
) 

(0
.9
9
8
) 

(0
.9
5
9)
 

(0
.9
4
7)
 

(2
.8
9
1)
 

(0
.9
9
7)
 

(1
.9
2
9)
 

(1
.1
3
7)
 

(1
.2
5
4
) 

(1
.0
0
6
) 

(0
.9
9
1
) 

(1
.0
6
8
) 

(1
.0
0
0
) 

(0
.9
5
8)
 

Si
m
ila
ri
ty

‐1
.1
6
5
**
*
 

‐1
.2
1
9
**
*
 

‐1
.1
4
7
**
*
 

‐2
.2
7
9
**
*
 

‐5
.8
3
7
**
* 

‐1
.3
2
7
**
* 

‐2
.6
3
3
**
* 

‐1
.2
0
2
**
* 

‐1
.5
2
7
**
*
 

‐1
.1
0
3
**
*
 

‐1
.1
2
9
**
*
 

‐1
.0
8
3
**
*
 

‐1
.1
7
7
**
*
 

‐1
.0
6
9
**
* 

(0
.1
1
6
) 

(0
.1
0
8
) 

(0
.1
2
3)

(0
.2
4
0)

(1
.4
1
9)

(0
.1
2
2)

(1
.0
0
3)

(0
.1
2
6)
 

(0
.1
2
4
)

(0
.1
2
3
)

(0
.1
2
3
)

(0
.1
2
3
)

(0
.1
1
7
)

(0
.1
2
1)

A
d
d
it
io
n
al
 v
ar
. (
se
e 

co
lu
m
n
 h
ea
d
er
) 

‐‐
‐‐

‐‐
‐‐

‐‐
‐‐

0
.1
4
0
**
*
 

‐‐
0.
0
7
0

‐0
.0
0
8
**
*

‐‐
0.
0
2
3
**
*

‐0
.0
2
9
**
*

(0
.0
1
8)

(0
.0
9
8
) 

(0
.0
0
1
)

(0
.0
0
7
) 

(0
.0
0
5)
 

C
P
I  
(C
A
N
) 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

0.
0
6
7
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

(0
.0
7
1
)

R
et
ai
l s
al
e
s 
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

0
.2
2
0
**
*
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

(C
A
N
)

(0
.0
6
5
)

U
n
em

p
lo
ym

en
t 
 

‐‐
 

‐‐
 

‐‐
 

‐‐
‐‐

‐‐
‐‐

‐‐
 

0
.2
4
6
**
*

‐‐
‐‐

‐‐
‐‐

‐‐

(C
A
N
)

(0
.0
7
5
)

N
o
n
‐f
ar
m
 p
ay
‐ 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

0
.4
9
0
**
*
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

‐‐
 

ro
lls
 (
U
.S
.)

(0
.0
8
0
)

N
A
P
M
 (
U
.S
.)
 

‐‐
 

‐‐
 

‐‐
 

‐‐
‐‐

‐‐
‐‐

‐‐
 

0
.1
4
9
**
*

‐‐
‐‐

‐‐
‐‐

‐‐

(0
.0
5
0
)

C
o
n
st
an
t 

1.
0
5
3
**
* 

1.
1
0
6
**
* 

1.
0
4
0
**
* 

2.
1
7
1
**
* 

‐8
.3
3
9
**
* 

1
.2
1
6
**
*
 

‐5
.9
5
0
**
* 

0
.9
0
1
**
*
 

1
.3
4
3
**
*
 

0
.9
9
2
**
*
 

1.
1
1
7
**
*
 

0.
9
0
6
**
* 

1.
0
6
9
**
* 

0
.9
2
5
**
*
 

(0
.1
1
5
) 

(0
.1
0
8
) 

(0
.1
0
0)
 

(0
.2
3
9)
 

(1
.0
7
0)
 

(0
.1
2
1)
 

(0
.4
8
2)
 

(0
.1
2
9)
 

(0
.1
2
3
) 

(0
.1
2
1
) 

(0
.1
2
1
) 

(0
.1
2
6
) 

(0
.1
1
7
) 

(0
.1
2
2)
 

EG
A
R
C
H
 t
er
m
s 

 1
 

‐0
.0
3
3
**
*
 

‐0
.0
3
4
**
*
 

‐0
.0
3
4
**
*
 

‐0
.0
3
3
**
*
 

0
.0
8
5
**
* 

‐0
.0
3
3
**
* 

‐‐
 

‐0
.0
3
0
**
* 

‐0
.0
2
7
**
*
 

‐0
.0
3
3
**
*

(0
.0
0
8
) 

(0
.0
0
8
) 

(0
.0
0
8)
 

(0
.0
0
8)
 

(0
.0
0
4)
 

(0
.0
0
8)

(0
.0
0
9)
 

(0
.0
0
9
) 

(0
.0
0
8
) 

‐0
.0
2
8
**
*
 

‐0
.0
4
7
**
*
 

‐0
.0
3
8
**
*
 

‐0
.0
4
0
**
* 

 2
 

0.
3
2
1
**
* 

0.
3
2
2
**
* 

0.
3
1
5
**
*

0.
3
1
8
**
*

‐‐
0
.3
1
6
**
*

‐‐
0
.3
3
0
**
*
 

0
.3
9
0
**
*

0
.3
2
1
**
*

(0
.0
0
8
)

(0
.0
0
9
)

(0
.0
0
8
)

(0
.0
0
8)

(0
.0
1
7
) 

(0
.0
1
7
) 

(0
.0
1
7)

(0
.0
1
7)

(0
.0
1
7)

(0
.0
1
8)
 

(0
.0
1
9
)

(0
.0
1
7
)

0.
3
1
3
**
*

0.
3
2
1
**
*

0.
3
1
9
**
*

0
.3
0
9
**
*

 3
 

0.
5
0
5
**
* 

0.
5
0
2
**
* 

0.
5
3
9
**
* 

0.
5
1
9
**
* 

0
.9
2
4
**
* 

0
.5
1
6
**
*
 

‐‐
 

0
.4
1
8
**
*
 

0
.3
4
3
**
*
 

0
.5
0
3
**
*
 

(0
.0
1
7
) 

(0
.0
1
7
) 

(0
.0
1
7
) 

(0
.0
1
6)
 

(0
.0
5
2
) 

(0
.0
5
1
) 

(0
.0
5
5)
 

(0
.0
5
3)
 

(0
.0
0
3)
 

(0
.0
5
4)

(0
.0
5
4)
 

(0
.0
3
2
) 

(0
.0
5
2
) 

0.
5
1
2
**
*
 

0.
5
3
8
**
* 

0.
5
0
3
**
* 

0
.5
4
6
**
*
 

 4
 

0.
2
2
1
**
* 

0.
2
2
2
**
* 

0.
1
9
4
**
*

0.
2
0
5
**
*

‐‐
0
.2
2
8
**
*

‐‐
0
.2
8
2
**
*
 

0
.3
1
7
**
*

0
.2
2
1
**
*

(0
.0
5
2
)

(0
.0
5
1
)

(0
.0
5
1
)

(0
.0
5
4)

(0
.0
6
7
) 

(0
.0
6
6
) 

(0
.0
7
3)
 

(0
.0
7
0)

(0
.0
6
9)

(0
.0
6
1)
 

(0
.0
3
7
) 

(0
.0
6
7
) 

0.
2
0
5
**
*
 

0
.1
6
7
**

 
0.
2
2
1
**
* 

0
.1
5
8
**

 

 5
 

0.
2
5
7
**
* 

0.
2
5
7
**
* 

0.
2
4
9
**
* 

0.
2
5
9
**
* 

‐‐
 

0
.2
3
9
**
*
 

‐‐
 

0
.2
6
5
**
*
 

0
.3
1
8
**
*
 

0
.2
5
9
**
*
 

(0
.0
6
9
) 

(0
.0
7
2
) 

(0
.0
6
6
) 

(0
.0
7
4)
 

(0
.0
4
8
) 

(0
.0
4
8
) 

(0
.0
5
1)

(0
.0
4
9)

(0
.0
4
8)

(0
.0
5
1)
 

(0
.0
3
6
)

(0
.0
4
8
)

0.
2
6
6
**
*

0.
2
6
9
**
*

0.
2
5
9
**
*

0
.2
7
2
**
*

O
b
se
rv
at
io
n
s 

3
,4
3
1
 

3
,4
3
1
 

3
,4
3
1
 

3
,4
3
1
 

3
,4
3
1
 

3
,3
8
1
 

1
1
0
 

3,
4
3
1
 

3,
4
3
1
 

3,
4
3
1
 

3,
4
3
1
 

3
,4
3
1
 

3
,4
3
1
 

3,
4
3
1
 

Lo
g 
lik
el
ih
o
o
d
 

7
1
6
4
 

7
1
6
1
 

7
1
6
6

7
1
6
2

7
1
4
3

7
1
0
2

7
1
8
1
 

7
2
7
7

7
1
6
4

7
1
7
1

7
1
7
3

7
1
6
6

7
1
7
1

.

ECB Working Paper 2023, February 2017 33



A
pp

en
d

ix
 T

ab
le

 A
1:

 E
xa

m
p

le
s 

of
 s

ta
te

m
en

t 
co

d
in

g 
To

p
ic
 

Te
n
se
 

To
n
e
 

Ex
am

p
le
s 

D
o
m
es
ti
c 

ec
o
n
o
m
y 

B
ac
kw

ar
d
‐

lo
o
ki
n
g 

P
o
si
ti
ve
 

“T
he

 C
an

ad
ia
n 
ec
on

om
y 
co
nt
in
ue
d 
to
 e
xp
an

d 
in
 th

e 
fir
st
 q
ua

rt
er
 o
f 2

00
3,
 re

fle
ct
in
g 
fir
m
ne
ss
 in
 d
om

es
tic
 d
em

an
d”
 

N
eg
at
iv
e 
 

“E
co
no

m
ic
 g
ro
w
th
 in

 C
an

ad
a 
m
od

er
at
ed

 in
 th

e 
fin

al
 th

re
e 
m
on

th
s o

f 2
00
2”
 

N
eu

tr
al
 

“T
he

 C
an

ad
ia
n 
ec
on

om
y 
ha

s b
ee
n 
gr
ow

in
g 
br
oa

dl
y 
in
 li
ne

 w
ith

 th
e 
Ba

nk
’s
 e
xp
ec
ta
tio

ns
” 

Fo
rw

ar
d
‐

lo
o
ki
n
g 

P
o
si
ti
ve
  

“O
n 
th
e 
up

sid
e,
 th

er
e 
is 
a 
po

ss
ib
ili
ty
 th

at
 h
ou

se
ho

ld
 d
em

an
d 
in
 C
an

ad
a 
co
ul
d 
be

 st
ro
ng

er
 th

an
 a
nt
ic
ip
at
ed
.”
 

N
eg
at
iv
e 
 

“A
lth

ou
gh

 te
m
po

ra
ry
 su

pp
ly
 c
ha

in
 d
isr
up

tio
ns
 a
re
 e
xp
ec
te
d 
to
 re

st
ra
in
 g
ro
w
th
 sh

ar
pl
y 
in
 th

e 
cu
rr
en
t q

ua
rt
er
 […

]”
 

N
eu

tr
al
 

“T
he

 B
an

k 
an

tic
ip
at
es
 th

at
 b
us
in
es
s 
in
ve
st
m
en
t a

nd
 n
et
 e
xp
or
ts
 w
ill
 m

ak
e 
a 
re
la
tiv
el
y 
la
rg
er
 c
on

tr
ib
ut
io
n 
to
 g
ro
w
th
.”
 

G
lo
b
al
 

ec
o
n
o
m
y 

B
ac
kw

ar
d
‐

lo
o
ki
n
g 

P
o
si
ti
ve
  

“S
in
ce
 th

e 
Ju
ly
 M

o
n
et
ar
y 
P
o
lic
y 
R
ep

o
rt
 U
p
d
at
e 
(M

PR
U
), 
th
e 
gl
ob

al
 e
co
no

m
y 
ha

s c
on

tin
ue
d 
its
 so

lid
 e
xp
an

sio
n”
 

N
eg
at
iv
e 
 

“W
hi
le
 th

er
e 
ha

s b
ee
n 
so
m
e 
m
od

er
at
io
n 
in
 U
.S
. e
co
no

m
ic
 g
ro
w
th
 [.
..]
” 

N
eu

tr
al
 

“U
.S
. e
co
no

m
ic
 a
ct
iv
ity

 h
as
 c
om

e 
in
 la
rg
el
y 
as
 e
xp
ec
te
d”
 

Fo
rw

ar
d
‐

lo
o
ki
n
g 

P
o
si
ti
ve
  

“S
tr
on

g 
gr
ow

th
 in
 th

e 
U
ni
te
d 
St
at
es
 is
 e
xp
ec
te
d 
to
 re

su
m
e 
in
 th

e 
se
co
nd

 q
ua

rt
er
 o
f 2

01
5”
 

N
eg
at
iv
e 
 

“[
...
] b

ut
 o
ve
r t
he

 m
ed
iu
m
 te

rm
, r
isk

s r
el
at
ed

 to
 g
lo
ba

l i
m
ba

la
nc
es
 a
re
 in
cr
ea
sin

g”
 

N
eu

tr
al
 

“F
isc

al
 d
ra
g 
in
 th

e 
U
ni
te
d 
St
at
es
 o
ve
r t
he

 n
ex
t t
w
o 
ye
ar
s r
em

ai
ns
 c
on

sis
te
nt
 w
ith

 th
e 
Ba

nk
’s
 Ja

nu
ar
y 
pr
oj
ec
tio

n”
 

In
fl
at
io
n
 

B
ac
kw

ar
d
‐

lo
o
ki
n
g 

P
o
si
ti
ve
  

“I
nf
la
tio

n 
ha

s r
ise

n 
by
 m
or
e 
th
an

 e
xp
ec
te
d.
 T
he

 in
cr
ea
se
 in
 in
fla

tio
n 
ov
er
 th

e 
pa

st
 y
ea
r i
s l
ar
ge
ly
 [.
..]
” 

N
eg
at
iv
e 
 

“H
ow

ev
er
, o
th
er
 d
ev
el
op

m
en
ts
 si
nc
e 
O
ct
ob

er
 su

gg
es
t t
ha

t t
he

 d
ow

ns
id
e 
ris
ks
 to

 th
e 
Ba

nk
's 
in
fla

tio
n 
pr
oj
ec
tio

n 
ha

ve
 in
cr
ea
se
d.
” 

N
eu

tr
al
  

“C
an

ad
ia
n 
co
ns
um

er
 p
ric
e 
da

ta
 fo

r J
an

ua
ry
 sh

ow
 c
or
e 
in
fla

tio
n 
at
 1
.8
 p
er
 c
en
t a

nd
 to

ta
l C
PI
 in
fla

tio
n 
at
 1
.3
 p
er
 c
en
t.”

 

Fo
rw

ar
d
‐

lo
o
ki
n
g 

P
o
si
ti
ve
  

“I
n 
th
es
e 
ci
rc
um

st
an

ce
s,
 th

e 
pe
rs
ist
en
ce
 o
f a

bo
ve
‐t
ar
ge
t r
at
es
 o
f i
nf
la
tio

n 
ha

s e
le
va
te
d 
th
e 
ris
k 
of
 a
n 
in
cr
ea
se
 in

 in
fla

tio
n 
ex
pe
ct
at
io
ns
” 

N
eg
at
iv
e 
 

“[
...
] i
t n

ow
 a
pp

ea
rs
 th

at
 b
ot
h 
co
re
 a
nd

 to
ta
l C
PI
 in
fla

tio
n 
w
ill
 re

tu
rn
 to

 th
e 
2 
pe
r c
en
t t
ar
ge
t s
om

ew
ha

t e
ar
lie
r t
ha

n 
th
e 
Ba

nk
 e
xp
ec
te
d 
in
 A
pr
il.
” 
(a
ft
er
 p
er
io
d 
of
 

ab
ov
e‐
ta
rg
et
 in
fla

tio
n)
 

N
eu

tr
al
 

“A
s t
he

 e
co
no

m
y 
re
ac
he
s a

nd
 re

m
ai
ns
 a
t f
ul
l c
ap

ac
ity

 a
ro
un

d 
th
e 
en
d 
of
 2
01
6,
 b
ot
h 
to
ta
l a
nd

 c
or
e 
in
fla

tio
n 
ar
e 
pr
oj
ec
te
d 
to
 b
e 
cl
os
e 
to
 2
 p
er
 c
en
t o

n 
a 
su
st
ai
ne
d 

ba
sis
.”
 

Ex
ch
an
ge
 

ra
te
 

B
ac
kw

ar
d
‐

lo
o
ki
n
g 

P
o
si
ti
ve
 

“[
...
] a

nd
 th

e 
Ca

na
di
an

 d
ol
la
r h

as
 tr
ad

ed
 in
 a
 h
ig
he
r r
an

ge
 a
ga

in
st
 th

e 
U
.S
. d
ol
la
r a

nd
 o
th
er
 m
aj
or
 c
ur
re
nc
ie
s”
 

N
eg
at
iv
e
 

“T
he

 re
du

ct
io
n 
in
 c
om

m
od

ity
 p
ric
es
 h
as
 b
ee
n 
a 
sig

ni
fic
an

t f
ac
to
r i
n 
th
e 
de
cl
in
e 
of
 th

e 
Ca

na
di
an

 d
ol
la
r a

ga
in
st
 th

e 
U
.S
. d
ol
la
r”
 

N
eu

tr
al
 

“T
he

 C
an

ad
ia
n 
do

lla
r h

as
 a
lso

 la
rg
el
y 
tr
ad

ed
 in
 th

e 
ra
ng

e 
as
su
m
ed

 in
 th

e 
Ju
ly
 M

PR
U
” 

Fo
rw

ar
d
‐

lo
o
ki
n
g 

P
o
si
ti
ve
  

“T
he
se
 c
ha

lle
ng

es
 in
cl
ud

e 
th
e 
pe
rs
ist
en
t s
tr
en
gt
h 
of
 th

e 
Ca

na
di
an

 d
ol
la
r, 
w
hi
ch
 is
 b
ei
ng

 in
flu

en
ce
d 
by
 sa

fe
‐h
av
en

 fl
ow

s a
nd

 […
]”
 

N
eg
at
iv
e 
 

“C
on

se
qu

en
tly
, t
he

 e
ffe

ct
s o

n 
co
re
 in
fla

tio
n 
of
 th

e 
lo
w
er
 d
ol
la
r a

nd
 th

e 
ou

tp
ut
 g
ap

 w
ill
 c
on

tin
ue

 to
 o
ffs
et
 e
ac
h 
ot
he
r.”

 

N
eu

tr
al
 

“H
ow

ev
er
, t
he
re
 is
 u
nc
er
ta
in
ty
 a
bo

ut
 th

e 
ex
te
nt
 to

 w
hi
ch
 th

e 
ap

pr
ec
ia
tio

n 
of
 th

e 
Ca

na
di
an

 d
ol
la
r w

ill
 o
ffs
et
 th

e 
ef
fe
ct
s o

f [
…
]”
 

N
o
n
e 
o
f 

th
e 
ab
o
ve
 

“T
he

 in
te
re
st
 ra

te
 c
ut
 a
nn

ou
nc
ed

 to
da

y 
br
in
gs
 th

e 
cu
m
ul
at
iv
e 
ea
sin

g 
in
 th

e 
ta
rg
et
 fo

r t
he

 o
ve
rn
ig
ht
 ra

te
 o
ve
r t
he

 p
as
t 1

2 
m
on

th
s t
o 
3 
3/
4 
pe
rc
en
ta
ge

 p
oi
nt
s.
” 

ECB Working Paper 2023, February 2017 34



Appendix Table A2: Summary statistics of financial market variables 

Financial market variables  
(differences / growth rates)   

Obs.  Mean  Std. Dev.  Min  Max 

Government bonds 
3‐month  3,431  ‐0.001  0.039  ‐0.560  1.030 
6‐month  3,431 ‐0.001 0.034 ‐0.320 0.450 
12‐month  3,431 ‐0.001 0.042 ‐0.680 0.420 
2‐year  3,431  ‐0.001  0.052  ‐0.340  0.320 
5‐year  3,431  ‐0.001  0.053  ‐0.280  0.330 
10‐year  3,431  ‐0.001  0.047  ‐0.230  0.240 
30‐year  3,431  ‐0.001  0.037  ‐0.150  0.210 

Money markets 
3‐month  3,431  ‐0.001  0.021  ‐0.367  0.251 
6‐month  3,431  0.000  0.025  ‐0.299  0.211 
12‐month  3,431 0.000 0.034 ‐0.257 0.351 

Stock markets  
TSX  3,431  0.028  1.100  ‐9.324  9.823 
MSCI index  3,431 0.029 1.149 ‐9.907 10.212 

Exchange rates 
USD/CAD  3,431  0.006  0.604  ‐3.199  4.061 
CERI  3,431 0.007 0.565 ‐3.664 4.739 
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