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Anchored Inflation expectations are important for central banks
Since mid-2022, Canadian 7 is going down but 7€ still high

= What and how to communicate are crucial, especially during special periods.

9

—e—inflation expectation one-year-ahead CPI percentage change over the past 12 months
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Important questions we want to address

1. How do messages influence household inflation and interest rate expectations?
2. What do they really see, hear, and take away from the key messages?

3. Do they remember the messages? Do they pay more attention afterwards?

4. How do repeated information exposures work?

5. How do heterogenous groups respond? (E.g., bilingual audiences)
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Important questions we want to address

1. How do messages influence household inflation and interest rate expectations?
2. What do they really see, hear, and take away from the key messages?

3. Do they remember the messages? Do they pay more attention afterwards?

4. How do repeated information exposures work?

5. How do heterogenous groups respond? (E.g., bilingual audiences)

**Psychology research suggests answers may depend on what form(s) of messages
people are exposed to and how often they are exposed
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Key facts about communication formats
1. Central bank communication takes various formats in real life.
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Key facts about communication formats

1.
2. Households receive versions of the message via different channels.

Most of the time, key messages are largely unchanged in media
(see Alexopoulos, Han, Kryvtsov & Zhang 2024 WP “Mixed signals”).
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Key facts about communication formats

3. Different formats of same message may alter perception and/or recall.
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Key facts about communication formats

3.

4. Demographic groups may respond differently to formats;
E.g., Interpretation of video message by French vs English audiences (even when subtitles
are provided).
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Survey design and execution

» Study how central bank key messages impact expectations, uncertainties, news
attention, and consumption decisions

» Design and conduct two waves real-time survey with randomized control trials
(RCTs) on Canadian households from Canadian Nielsen Homescan panel

» Use different communication formats of Bank of Canada’s key messages about the
path of expected inflation as treatments
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Canadian Nielsen Homescan Panel

An active panel of ~12,000 panelists across Canada; underutilized for socioeconomic surveys
It provides...

» Demographics, e.g., income category, hhlds size, presence of children, etc

» Shopping behavior (Scanner Data)

» record their purchases on a daily basis: quantities and prices at the UPC level
> total dollar expenditure, store name (discount vs luxury), deal code, etc

» Calculate YoY quarterly hh level inflation rate using Laspeyres indexes
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Our customized survey on the Canadian Nielsen Homescan Panel

> 2023 Q4 and 2024 Q1

» 50004 survey respondents each wave
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Our customized survey on the Canadian Nielsen Homescan Panel (cont.)

» News consumption frequency by type, trust in CB
» Inflation, interest rate, wage growth expectations
» Wage-inflation spiral
» Perceived monetary policy reaction
> Inflation, interest rate expectation uncertainties

| Track shopping behaviors, experienced inflation, demographics ‘

Fo------------- ittt
: | Collect extra demographics, elicit beliefs (priors) ‘ 1
SR - e - - B .
| Information treatment | | Control (no information) ‘
¢
‘ Elicit beliefs (posterior) |
}

’ Track shopping behaviors, experienced inflation |
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Our customized survey on the Canadian Nielsen Homescan Panel (cont.)
» Real-time survey, after BoC Monetary policy report press conference
» Treatments are 4 forms of same message newly released
> Video (with subtitles), Audio (with subtitles), Text, Graph
» All main media channels covered the Bank's key message

| Track shopping behaviors, experienced inflation, demographics ‘

|

| Collect extra demographics, elicit beliefs (priors) ‘

|
[ - - ;
| | Information treatment | | Control (no information) ‘ 1

1
_______________ Jmm e = -
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{

| Track shopping behaviors, experienced inflation |
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Survey + Homescan panel
» Elicit posterior beliefs
» Open text questions + Text analytics
» Post-survey shopping behavior observed

| Track shopping behaviors, experienced inflation, demographics ‘

|

| Collect extra demographics, elicit beliefs (priors) ‘

' '

| Information treatment | | Control (no information) ‘

-
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Two waves of survey
» 3,800+ respondents participating in both waves
> Persistent effects (fixed horizon forecast), Information rigidity (fixed date forecast)
» New question: Recall of wave 1 survey participation
> Single vs repeated treatments, Single vs diverse formats
> Effects of emotion intensity (voice pitch, facial emotion)

~24% Out
Group Text

Group Audio Group Video

Group Video Group Graph

Group Graph Control Group

Control Group

~24% New

=
7
o
[Cemmm ]

Wave 1 (Oct-Nov 2023) Wave 2 (Jan-Feb 2024)
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Treatments in Wave 1 (2023-10-25 Monetary policy report)

(b) Audio

2023t0

We now expect inflation to be about
3%% through to about the middle of
next year. °,

As excess supply in the economy
increases, inflation should ease s :
further in 2024 and reach 2% in 2025. it ot e e

(c) Transcript (d) Graph
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Treatments in Wave 2 (2024-01-24 Monetary policy report)

Bank of Canada CPI Inflation Forecast: January 2024 to December 2025

TANADA
N, DU CANADA

BANK OF CANA
BANQUE DU C/

The information in the video is the following
CPlI inflation is expected to remain close to 3% over the first half of this year.
It is then expected to ease to about 23% by year end and return to target in
2025.
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Sample questions

Beliefs on inflation expectations and uncertainty

» Over the next 12 months, | expect the inflation rate to be ___%
» Over the next 12 months | expect the lowest value the inflation rate could be is A%
» Over the next 12 months | expect the highest value the inflation rate could be is B%

» Over the next 12 months | believe that the percentage chance the inflation will be greater
than (A + B)/2 % is - %

We use different formats of questions pre- and post-treatment.
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Pre treatment average inflation expectations higher than realized
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Compared to control group, post treatment inflation expectations revised
down for treatment groups

Video Audio Transcript Graph Control
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Average treatment effects specification

v

OutcomeP®** — OutcomeP™ = I Treat! + controls + ¢;
1 1

i
J=v,atg

where QOutcome is:
» Inflation, interest rate, wage growth expectations
» Inflation, interest rate expectation uncertainty

v,a,t, g are for video, audio, transcript, and graph respectively
3 is the effects of treatment j on the revisions compared to the control group.

controls: age, gender, education, race, ethnicity, residence region, employment
status, language, housing/mortgage status, income category, hhld size, presence
of children, desktop/mobile, experienced inflation from last quarter

We use the sample weights + remove outliers (Huber regression)
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Inflation expectations: Estimates of 3 for wave 1
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Inflation expectation uncertainty: Estimates of 3 for wave 1
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Mechanism for the immediate effects: Perceived key features

Open-text question to elicit information about differences in takeaways and
mechanisms across forms:

What feature(s) of this video/audio/text/graphic message stood out most to
you?
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Mechanism for effects: Reported features
Word clouds (Numbers & Dates: 2%, 2025, 3.5%, 2024)

(a) Video (b) Audio (c) Transcript
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Mechanism for effects: Reported features
Word clouds (Path & Dates: decline or drop, 2025)
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Graph might be easy to digest in terms
of conveying complex messages

Picture superiority effect: Pictures are
better recalled than words (dual
encoding)

Gist memory: People often extract the
gist or basic meaning of information
while forgetting the precise details.

In contrast to verbatim memory, which
involves remembering information in
exact detail.

One potential channel is that

Video/Audio/Transcript may evoke
verbatim memory, while the monetary

policy report graph evokes gist memory.
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Persistent effects for wave 1: Inflation expectations

. . . e pre pre
Dependent variable: Three month revision Outcome;’ . ., — Outcome;’
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Exploring mechanisms for persistent effects: Recall in wave 2

To examine the memory of previous messages seen, we ask:

Do you recall taking a Homescan survey in November 2023 that asked about
the Bank of Canada’s October 2023 announcement?
Yes/No

If Yes, then we ask:

What do you recall hearing, seeing or reading about the Bank of Canada’s
October 25, 2023 inflation forecast in that survey? Please provide 2-3 sentences
describing what you recall. Your answers are important to us.

28 /45



Exploring mechanisms for persistent effects: Who has higher recall
accuracy?

For all wave 2 participants, we run the following regression,

CorrectRecall; = Z ,BjTreat{: + controls + ¢;

j:V>a>t>g>C

where CorrectRecall is a dummy variable, equal to 1 if recall correctly; 0 otherwise.

Omitted group: new respondents in wave 2

= Respondents in Graph treatment has higher recall accuracy than other treatment groups.

29 /45



Divide the sample by recall accuracy to reassess the persistent effects
We use the control group in wave 1 who recalled correctly in wave 2 as baseline.
If one correctly recalls has taken the survey before, the effects on inflation expectation
revisions are more persistent.
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Mechanism for the persistent effects: summary

For most treatment formats, if the recall is correct, the treatment effects persist.

Graph treatment:

P> Extensive margin: recall accuracy is higher compared to other treatment groups

> Intensive margin: (weak) evidence for those not recalled
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Heterogeneity

The following groups respond more:
> Women
» High school educated
» Unemployed group
» English speakers (except Transcript and Graph treatments)
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Heterogeneity

The following groups respond more:
> Women
» High school educated
» Unemployed group
» English speakers (except Transcript and Graph treatments)

After showing the treatment, we ask the respondent if the respondents were aware of
the message prior to the study.

» Those reporting they were previously unaware had larger (downward) revisions
than the aware group

» Graph had large significant effects even for aware group
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Exploring variations across the two

(a) Wave 1 video

waves: Voice and facial emotions

(b) Wave 2 video
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Exploring variations across the two waves: Voice and facial emotions
(a) Wave 1 video (b) Wave 2 video

TANADA
N DU CANADA

Using machine learning tools developed in Alexopoulos, Han, Kryvtsov & Zhang (2024
JME “More than words”), we construct measurements for text (sentiment, stance),
voice, face emotions from the transcript, audio and video clips.

The text sentiment and monetary policy stance are the same in two waves.

We use demeaned and standardized voice pitches and facial expressions.
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Effects of voice and facial emotions on inflation expectations

Voice Face
0.2
0 r
-0.2 . l
-0.4
-0.6
-0.8
-1
W 20230ct25 sentencel W 20230ct25 sentence2
2024Jan24 sentencel W 2024Jan24 sentence2
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Effects of voice and facial emotions on inflation expectations

ExP*" — ExP™® =23, Voice; + SB¢Face; + controls + ¢;

1 1

Voice Face
0.2

0 (1) (2)

l l l Voice S1B1T¥k* 1 4Q7Hk*
0.2

(0.358) (0.361)

Face -0.065 -0.061
-0.4
(0.093) (0.094)
06 Removing outliers Yes Yes
Using sampling weights Yes Yes
-0.8 Controls for demographics  No Yes
Observations 4,428 4,419
-1 R-squared 0.024 0.042
20230ct25 sentencel W 20230ct25 sentence2
2024Jan24 sentencel W 2024)an24 sentence2 *** represents statistical significance at the 1% level.

» Increased vocal pitch can help lower expectations

P> May be interpreted as a sign of confidence
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Dynamic effects: Are information effects path dependent?

We define broad categories: N for non-Graph, G for Graph, and C for control.

We group individual participants who appear in both waves into 9 different groups:
{N, G, C} by {N, G, C}.

E.g., NN: Non-Graph treatment in both wave 1 and in wave 2
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Dynamic effects: Are information effects path dependent?

We define broad categories: N for non-Graph, G for Graph, and C for control.

We group individual participants who appear in both waves into 9 different groups:

{N, G, C} by {N, G, C}.

E.g., NN: Non-Graph treatment in both wave 1 and in wave 2

post
i

bre _ Z BjTreat{. + controls + ¢;
j=NN,NG,NC,
GN,GG,GC.CN.CG

Outcome — Qutcome

where
» pre- and post-values for the Outcome are both observed in wave 2

» Omitted group: CC, control groups in both waves 1 and 2
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Dynamic effects, two-year-ahead inflation expectations

°T T T &7_"&" ________ » Some evidence that
exposure to different

percentage points

forms of same message
(Graph + Video) may

have larger effects
especially for longer
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Treatment
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@ spec 3: spec 2 + controls for hh. past infl. |—{ 90% ClI
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Other findings related to belief formation

> \Wage growth expectations
> Interest rate expectations

P Their relationship with inflation expectation
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Wage growth expectations: Estimates of 3 for wave 2

Case: Expectations for Average Canadian’s wage growth

percentage points

.05+

-.051

-.154

T
Video

’ spec 1: removing outlier

T
Graph
Treatment

+ sample weights spec 2: spec 1 + controls for demographics

|
@ spec 3: spec 2 + controls for hh. past infl. |—| 90% CI

» Only weakly significant
for Graph treatment

» Magnitude of the coefs
are small
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Wage growth expectations: Estimates of 3 for wave 2

Case: Expectations for Own wage growth

percentage points

Treatment
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Interest rate expectations (Avg. Canadian): Estimates of 3 for wave 1
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Interest rate expectation uncertainty: Estimates of 3/ for wave 1
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Interest rate expectation uncertainty: Estimates of 3/ for wave 1
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2 4 » Format influences
magnitudes of revisions
084 » Graph is less influential
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Video Audio Transcript Graph
Treatment
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Wave 2 results typically echo wave 1 results
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How are inflation expectations related to other expectations?

Outcome?** — Outcome?™ = (7P — 7P™®) + controls + ¢;

where Outcome is either wage growth expectation or interest rate expectation.

We use instrumental variable (IV) estimation, where treatments are used to identify
exogenous variation in inflation expectations.
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How are inflation expectations related to other expectations?

Outcome?** — Outcome?™ = (7P — 7P™®) + controls + ¢;

where Outcome is either wage growth expectation or interest rate expectation.

We use instrumental variable (IV) estimation, where treatments are used to identify
exogenous variation in inflation expectations.

» Using responses for wage expectations and inflation expectations
» No significant evidence of pass-through found
> Using responses for interest rate expectations and inflation expectations

» Estimated value of Taylor coefficient is ~0.8 with Cl from 0.24 to 1.38
» Can't reject the commonly used 1.25 parameter
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Action: Do the returning respondents in wave 2 become more aware?

After showing the treatment, we ask the respondent if they were aware of the message prior to
the study.

Awareness; ave2 — AWareness; yaver = E [ Treat! + controls + ¢;
Jj=a,t,g
where Awareness is a dummy variable, equal to 1 if aware; 0 otherwise.
Omitted group: video treatment group in wave 1
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Action: Do the returning respondents in wave 2 become more aware?

After showing the treatment, we ask the respondent if they were aware of the message prior to

the study.

Awareness; yave2 — Awareness; yave1 = E [ Treat! + controls + ¢;

Jj=a,t,g

where Awareness is a dummy variable, equal to 1 if aware; 0 otherwise.
Omitted group: video treatment group in wave 1

(1) (2)
Audio 0.05 0.07*
-0.04 -0.04
Text 0.05 0.06 . .
-0.04 -0.04 » The Graph group in wave 1 is more
Graph 0.10%**  Q.12%** likely to be aware of the messages in
-0.04 -0.04 wave 2 prior to the study.
Removing outliers Yes Yes
Using sampling weights Yes Yes
Controls for demographics  No Yes
Observations 1,991 1,949
R-squared 0.00 0.04
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Action: Consumption after wave 1 (work in progress)

post
i

(logSpend; ¢1p) * 100 = a, + B X 7w} + controls + €; 14

where the dependent variable is the (log) spending of household i h weeks after the
treatment, where h=1,2,...,8 weeks.

The coefficient 3 provides a causal estimate of how changes in inflation expectations
translate into subsequent spending decisions.

We find a negative § (-0.1 to -0.3) after 3 weeks.
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Summary of Findings from 2 Waves of Data

> Exposure to messaging about Bank’s expected path for inflation lowers
individuals' reported expectations (7€, r, & wage expectations)
> Magnitudes of responses can differ depending on format of the message.

» Graphical formats strongly impact inflation expectations.
» Graphical messages have longer-lasting effects and higher recall.
» Emotional intensity can influence uncertainty & size of revisions

> Repeated exposure to messages in diverse formats can amplify effects.

v

No evidence of a wage-inflation spiral; results align with Taylor-rule coefficients.

» Higher inflation expectations are linked to reduced spending (on going).
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Action: Consumption after wave 2 (work in progress)

post

(logSpend; +1p) * 100 =y + B1,p X (i;

+ controls + €; ¢1p

post  _post
i o)

77?°St) + Bo,p X (wage

where the dependent variable is the (log) spending of household i h weeks after the
treatment, where h=1,2,...,8 weeks.

B1,n and By p, : substitution effect vs income effect
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Appendix
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Inflation uncertainty

We use the lowest (ym), highest (ya), and probability (7) to fit into a triangle

distribution and calculate the uncertainty of inflation expectation.

fly)

Band width=y,,-y,,

YMm,i
E(y) = f yfi(dy,
Ym,i

YMm,i
var) = [ by - EOIFAGy.

Ymii
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Dynamic effects, one-year-ahead inflation expectations
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