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Long-run inflation expectations by professional forecasters
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Figure: Long-run CPI inflation expectations, US SPF (1991q4-2023q1)
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Looking behind average expectations
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Figure: Long-run inflation expectations by selected forecasters

» Highly heterogeneous patterns — wealth of information in the
cross-section
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This paper

» Model to understand fluctuations in individual expectations

— implications for behavior of average expectations
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This paper
» Model to understand fluctuations in individual expectations

— implications for behavior of average expectations

» Trend-cycle model of inflation with time-varying parameters

P Forecasters observe three signals to track

1. Inflation signal: + cycle + iid
2. Common signal: + common sentiments
3. Idiosyncratic signal: + idiosyncratic sentiments

> Likelihood estimation with SPF panel data to investigate

1. The sensitivity of expectations to the factors above
2. What path of inflation is needed to anchor SPF expectations
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Preview of main findings

1. Low sensitivity of expectations to cyclical inflation

2. Information in the cross-section is critical to accurately

estimate the sensitivity of expectations

3. Coordination of beliefs around inflation target preserved

anchoring despite the low inflation after the Great Recession

4. Dec 2022 SEP inflation inconsistent with anchored

expectations and little scope for coordinating beliefs
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The Model



Forecasting model

Forecasters form expectations believing inflation can be
characterized by a trend-cycle model:

Ty =

Inflation =

Cycle :

+ Et +  oLWwt
~— —~— ——
+ Cycle + 1ID
Tt = Te—1+0neAt
€t = QrEt—1+ Ot
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Forecasters' information set

> Knowledge of the trend-cycle model
» History of inflation

» Three signals for each forecaster i:

1. Inflation signal

2. Common signal:

+a(i)ver where vey = peVep—1+ 0celer, ofi)>0
3. ldiosyncratic signal:

+ ve(F) where v, (i) = p(iI)ve_1(i) + oy (Pvy (i)

= Forecasters solve a signal-extraction problem
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Estimation



Two-step estimation
1. Estimation of inflation model
» US CPl inflation
» Sample: 1959Q1-2019Q4

20 - T T
— CPl inflation
Trend inflation (posterior mean)
16 - Panel estimation sample

1960 1970 1980 1990 2000 2010
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Two-step estimation

2. Panel estimation of forecasters’ signal-extraction model
given the estimated inflation model from Step 1

» US CPl inflation
P estimated cyclical and trend component from Step 1
» individual SPF long-run CPI inflation expectations
Proxy:
> until 2010g4: 10Y CPI inflation expectations

> from 2011ql: 5Y5Y CPI inflation expectations

» Sample: 1991Q3-2019Q4
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Inflation expectations through the lens of the model



Expectations’ sensitivity: importance of cross-section
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» Information in the cross-section key to estimate accurately
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Historical drivers of long-term inflation expectations
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Figure: Historical decomposition of selected forecasters

10/19



Historical drivers of average inflation expectations
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Figure: Historical decomposition of average inflation expectations

» Permanent shocks as primary driver of average expectations

» Coordination of beliefs as stabilization factor of expectations
11/19



Anchoring US Inflation Expectations



Anchoring US Inflation Expectations

Idea: Will average long term inflation expectations be anchored
going forward from any particular date and under what conditions?

Counterfactual exercises:

1. December 2015: Inflation persistently below target for years

2. December 2022: More than one year very high inflation
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SEP inflation paths
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» For each of these SEP scenarios, we estimate trend inflation

» Ask the model to predict the path of average expectations
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Expectations under SEP inflation paths
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Median scenario — Median scenario
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» Dec 15: SEP inflation paths too shallow = anchoring fails

» Dec 22: SEP inflation paths inconsistent with anchoring
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Expectations under SEP inflation paths

s December 2015 s s December 2022 s
Median scenario — Median scenario
—— Lower range scenario ——— Lower range scenario
—— Upper range scenario ——— Upper range scenario
25 25 25 25
2 2 2 2
1.5 15 1.5 1.5
2014Q1 2015Q1 2016Q1 2017Q1 2018 Q1 2019 2020 2021 2022 2023 2024 2025

» Dec 15: SEP inflation paths too shallow = anchoring fails

» Dec 22: SEP inflation paths inconsistent with anchoring
in the absence of central bank's communications

» Caveat: no role for sentiment shocks
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Keeping long-run expectations stable

1. Target a path of stable average expectations
2. Guess a path for trend inflation 7;

3. Given the path of average expectations and trend inflation, we
ask the model what path of inflation is consistent

Assumption: Individual sentiments are set to zero

4. Estimate trend of the inflation path from 3. to verify the guess
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Keeping long-run expectations stable

1. Target a path of stable average expectations
2. Guess a path for trend inflation 7;

3. Given the path of average expectations and trend inflation, we
ask the model what path of inflation is consistent

Assumption: Individual sentiments are set to zero
4. Estimate trend of the inflation path from 3. to verify the guess

Two cases:
» Perfect communication: All three signals active

» No communication: Common signal inactive
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Long-run expectations and trend

Stable US inflation expectations: December 2015
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= CPl inflation (with communication)
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® SEP (Dec 15)

» Perfect communication: median SEP not enough for stabilization

» Imperfect communication: even higher inflation overshoot needed
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Stable US inflation expectations: December 2022

25

Long-run expectations and trend

15
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— — = Mean expectations (with communication)
= = = Trend inflation (with communication)

25

Inflation

2022 Q4

2023 Q4 2024 Q4

= = —CPlinflation (with communication)
=GP inflation (no communication)
® SEP (Dec 22)

» Significant undershooting of SEP inflation path

» Small role of communication based on Dec 22 model estimates

2025 Q4
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Concluding Remarks

This paper: How to use panel survey data to assess
» the sensitivity of long-run inflation expectations

» what path of inflation is consistent with anchoring
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Concluding Remarks

This paper: How to use panel survey data to assess
» the sensitivity of long-run inflation expectations

» what path of inflation is consistent with anchoring

Key take-aways:
> Low sensitivity of expectations to cyclical inflation

» Information in the cross-section is critical to accurately

estimate the sensitivity of expectations

» Coordination of beliefs around inflation target preserved

anchoring despite the low inflation after the Great Recession

» Dec 2022 SEP inflation inconsistent with anchored
expectations and little scope for coordinating beliefs

18/19



Thank you!
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Long-run inflation expectations by professional forecasters

457

1.5

Figure: 10Y CPl inflation expectations, US SPF (1991q4-2023q1)
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Inflation model

The model of inflation, m; is:

T = 77'1: + &+ ouwe
Te = Te—1+0neAt
€t = QrEt—1+ 0Nt

where wy, A¢, and 7, are i.i.d. AV(0,1).

In(0727,t) = In(gs,t—l) + YnWn,t
|n(0§,t) = In(og\,tfl) + AWt
where wy ; and wjy ¢ are i.i.d. N(0,1).
Gt = Ot—1 + VoWt

where wy ¢ is distributed A (0,1) and ¢, € (0,1).
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Forecasters’ long-run inflation expectations

Forecasters state-space model can be written as

§e(i) = Pe(i)&e—1(7) + Re(i)es (/) (1)
se(i) = D(i)&(/) + Pu (2)
where
&(i) = [st,frt,vm,vt(i)]/
et(i) = [77t7)\t71/c,ta1/t(")]l
si(i) = [sl’t,sz’t(i),s&t(i)]'

= Forecasters update expectations about states using Bayes rule

&tle (N=E (gt(i)|5t (1) Wt_l) = (la — K¢ () D(i))§t|t—1 () + K¢ (i) st (7)

where K; (i) denotes Kalman gain.
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Kalman filter derivation
The Kalman filter recursion is given by:

€t|t 1 ( ) = q’t(i)ft—ut—l (’)
Pieo1 (i) = @e(i)Pe_yje—1 (1) @e(i) + Re(/)R (i)
St|t—1 (i) = D(i)ftlt—l (1)
Ft|t—1 (’) = D(i)'Dt\t—l (’) D(i)/—l—\U\U/
§t|t (’) = §r|t—1 (/) + Pt|t—1(f)D(i)l [Ft\t—l (’)] - [St (’) - D(i)gt\t—l (’)]
Ke(i)
Pt|t (i) = Pt\tfl (i) — Pt\tfl () D(i)/ [Ftltfl (’)} B D(i)PtItfl (1)

Then, re-arrange the Kalman equation as follows:

ft\t(i) gt\t—l(')+Kt(.)[ t(")_D(")ft\t—l (’)]
[la = Ke (/) D()] e ()e—1je—1 (V) + Ke (i) st (7)

(s — Ke (1) D(D)] @ (1)€e—1e—1 () + Ke (1) [D(i)&e (i) + Wue]
[la — K (i) D(i)] q)t(i)gtfl\tfl (7)

+Ke (1) [D(I)(®e(1)Ee-1(7) + Re(i)ee(i)) + Wur]
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Estimation of inflation model

Data: US CPI inflation, quarter-on-quarter annualized growth rates

Sample: 1959Q1-2019Q4

Parameters:
Prior Posterior
Shape | Scale | Mean [5%, 95%)] Mean
~2 5 0.04 0.01 [0.004,0.02] 0.0497
,yg 5 0.04 0.01 [0.004,0.02] 0.0104
~2 5 0.004 | 0.001 | [0.0004,0.002] 0.0014
oé 3 0.2 0.1 [0.032,0.245] 0.1520

Table: Prior and posterior for parameters distributed as Inverse Gamma

(Shape,Scale)
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Estimation of inflation model (cont)
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Figure: Time-varying parameter estimates (posterior means)
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Estimation of forecaster panel model

Transition equation:

Mt
_f}t _ _>£t71 _ )\t
e | = Q.| ¢ t-1t-1 | T R: Vig
Wt 0 Dyt
Wt

> £, Inflation model and belief processes, i.e.
_ .
&t = [ E Tt Ver Vi }

- A , . .
» &4 vector of individual forecasters’ expectations &y, (/)
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Estimation of forecaster panel model

Measurement equation:

cpi T - -

th Dcpi Oixk Oixk oo Oixn 0w | f &

‘ffst 1, Ok Ok ... Opux O ¢ t(l)

T 1, Ok Oixk ... O1ux O gtlt (2)
Etﬂ'iong(l) — 01k 1, Ok oo O1uk 0 tlt_ ’
E.m" (2) Ok Ok 1o . O O :

: . : . : : §t|t(N)
E.7°" (N) | Oixk Oixx Opxxe ... 1 0 |+ Wi

where Dcpy is a zero row vector of length N+k-1 with elements 1 and 2
equal to 1 and k=4. 1, denotes the 1 x n row vector with elements all
equal to zero except the n-th one which is equal to one.
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Estimation of forecaster panel model
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US Survey of Professional Forecasters: Data overview

Standard deviation
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Figure: Time series summary of long-run CPI inflation expectations

Selection of forecasters:
At least 32 forecasts — unbalanced panel of 51 forecasters
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Selection of forecasters

4 4
—all forecasters in survey —all forecasters in survey
— selected forecasters — selected forecasters
35 35

25 25

2
1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020

Figure: Time series of inflation expectations: mean(lhs) and median (rhs)

Note: Dashed vertical line indicates 2011Q1 before which we use 10Y and
afterwards 5Y5Y expectations.

< back to intro < back to estimation
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Selection of forecasters (cont)

Figure: Number of total and selected forecasters in the US SPF survey

< back to estimation
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Response of inflation expectations to shocks

Per t shock (A Cyclical shock
0.25 ) 0.25 v (m)
0.2 0.2
0.15 0.15
0.1 0.1
0.05 0.05
0 0
0 5 10 15 20 0 5 10 15 20
Common sentiments ("c) Idiosyncratic sentiments ("v)
0.25 0.25
——1995Q1 ——1995 Q1
——2000 Q1 ——2000 Q1
0.2 2005 Q1 0.2r 2005 Q1
—2010Q1 —2010Q1
—2015Q1 —2015Q1
0.15 015+
0.1 0.1
0.05 0.05
0 0
0 5 10 15 20 0 5 10 15 20

Figure: Impulse response functions to one standard deviation shocks
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Response of inflation to shocks

Permanent shock () Cyclical shock (n)
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Figure: Impulse response functions to one standard deviation shocks
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Extended panel estimation

Tet (extended)

0
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Figure: Extended estimate of o ¢
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Extended panel estimation (cont)
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Figure: Kalman gains for extended sample
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Extended panel estimation (cont)
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Figure: Historical decomposition of selected forecasters (extension)
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Extended panel estimation (cont)
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Figure: Historical decomposition of selected forecasters (extension)
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Extended panel estimation (cont)
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Figure: Historical decomposition of average inflation expectations
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Stable US inflation expectations: Dec 2022

» More aggressive communication — lower o +?

Long-run expectations and trend

25

1.5
2019 2020 2021

2022 2023 2024 2025

- = = Mean expectations (with communication)
- — = Trend inflation (with communication)

25

15

Inflation

2022 Q4 2023 Q4 2024 Q4 2025 Q4

= = =CPl inflation (with communication)
=== CP| inflation (no communication)
® SEP (Dec 22)

Figure: Inflation path consistent with stable average long-term inflation

expectations, o ; value from Dec 2015
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