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Not surprising that inflation rose in 202 |
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Harder: is it persistent or transitory?

* In the long run this is about expectations anchor and monetary policy

here are temporary headwinds and tailwinds, but inflation Is a monetary phenomenon

* In a flexible-price world (and so in long run), monetary policy is all about guiding expectations.

 The two are interconnected

» Asking people what they think inflation will. be In 5 years Is asking them: do you trust the central bank?

» Measures of credibility

» Answer has to be probabilistic

» Virtue of central bank independence and inflation targeting Is to reduce inflation risk premium

» Beyond average forecasts upside risk 1s what you would worry about



In this talk | will describe 2 (3) papers
» With Jens Hilscher and Alon Raviv

» “"How Likely is an Inflation Disaster?” (202 1)

» On surveys of expectations:

» “Losing the Inflation Anchor™ (2021)

* (and " The People versus the Markets: A
Parsimonious Model of Inflation

—xpectations” (2020)




|.What do the market prices say!



Tail counterparts to this figure

» What is the risk- adqjusted probability
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»  What Is the actual probability of an
inflation disaster between 5 years
form now and |0 years from now!?
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Obvious candidate: inflation options
-/ US
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But data is misleading, does not match

Proposition 1. The probabilities of disaster high-inflation and deflation are, respectively:

q)h — Z p(TL’t,T) and de — Z p(TCtIT) (4)

> (T—t)7t mr<(T—t)rT

The actual probabilities satisfy:
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[ hree adjustments
* Probabillities that mean something
* From Sy or |0y to instead dySy
* From risk-neutral (q) to actual probabilities (p)
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First issue: meaningful risk-neutral probabilities
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2 periods, 3 states case,
option price on disaster:

d

a(l) = ppamae™

Usually reported (Minnked)
ng(1l) = a(l)l
But AD price probabllity Is:
qa(1) = ppamaRs

Adjustment factor

qa(1) = na(1)(e™ R1/11)



First issue: meaningful risk-neutral probabilities
United States

Inflation tail probabillities, 5-10 year horizon
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* Pricing condrtion
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« Can measure
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Second issue: horizon

US Bounds on disaster
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» | Oy probabillity 1s almost
always above dSy

* Inflation Is sluggish, takes
time to builld up, It 2
periods of 5 years, Sydy
will be higher than Dy anc
smaller than [Qy-oy

Source: Hilscher, Raviv Reis (2021)



Second issue: horizon

The A matrix looks like:
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-It to distributions at Sy, [0y, as well as the one-year distributions at 5-9 years.

Source: Hilscher, Raviv Reis (2021)



Third issue: risk aversion

» Use Jorda-Schularick-

Method Method Method Method Method Method

1.1 1.2 1.3 2.1 2.2 2.3 Ta>/‘ Or anc Barro
Unconditional Probability of Inflation Disaster 21.3% 20.7% 13.2% 20.3% 20.9% 12.9% d 't 't
Probability of at least 1 year joint disaster conditional on inflation disaster 16.7% 18% 21.3% 16.9% 18.7% 20.3%
(Barro 2006)

Probability of at least 1 year joint disaster conditional on inflation disaster 27.1% 28.9% 32.4% 25.9% 29.3% 32.2% ® Wl'th | n Wl ﬂ d OWS Of

(Barro & Jin 2011)
consumption disaster
see If Inflation disaster

count

. ‘ as well (relative to
. target inflation)
¢« varying window length
s and size measurement
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| 3 Source: Hilscher, Raviv Reis (2021)



Third issue: risk aversion

log(Yey1) = log(Ye) + & + Uy + Vepq

f(2)=az8 - z7H® | z>275 > 1
1+p=(1+g7" E(2"RY,,)

« Model of rare disaster; with Pareto ¢

» Key are the

Pareto parameters
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First result: Eurozone and deflation

oA » First adjustment:
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Second result: US high inflation tail rising

Prob of Avg Infl t+6~10 is a disaster, US, Model(1)
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18% | : pDandemic
16% r _
14%
12%
10% r
8% I
6% I
4% 1
2% 1
0%

» tarlier data clearly
problematic

« Deflation never so
high




Second result: US high inflation tail rising
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2.What do surveys say?



Aren’t they always behind the curve!

urozone 2010s * More recently,
2.5- arguably Inflation
People
Markets became anchored at

| 96 rather than 29% In
the EZ over last few

years

- I",'Y(v

1.5

* But surveys show
almost no change
throughout. ..
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Looking at the US anchor

5 %
m=mmmm People: Michigan 1 Year
m=mmmm Pcople: Michigan 5 Years
4 9 = = Traders: SPF 1 Year
Market: 10 year Breakeven Inflation Rate
3 %
_—
| e
O | B . - « N - u am &
¢ g ® m u B & 3
2 % ® L 4 ®
a4 g5 A
1%
2018 2019 2020 2021

20 Source: Reis (2021)



Look deeper at surveys: | 980s

Figure 12 THE VOLCKER DISINFLATION: THE EVOLUTION OF INFLATION

EXPECTATIONS IN THE MICHIGAN SURVEY Figure 3 DISAGREEMENT OVER INFLATION EXPECTATIONS THROUGH

TIME
Probability Distribution Functions: Consumers' Inflation Expectations
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0.008
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In the 1980s, when the policy regime
oo (T S, R changed, had to look at higher
Expected Inflation Over the Next Year (%) moments to see much In the usually-
sluggish surveys data

) | Source: Mankiw Reis Wolfers (2004)



Look deeper at surveys: | 980s

(a) Actual and survey first-order moments (b) Survey disagreement

15.0% 4.0 20%
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m Inflation 2CPI)
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JTodayknow, not just disagreement, but also skewness can be revealing (higher
moments too hard to estimate unless thousands of respondents)

22 Source: Reis (2021)



What do they look like in recent past?

. A little scary
Beyond fundamentals:
\g w2020 January ; :
» ™ - — 2020 Septermber - salience of gas prices
. g, - backwardness;
L 4 :
o v - relatives and absolutes
/I .
0.05 / 1 \ "
. \ - .. VWhat about wages!
/. . - by then, too late
. 2
/ + . - recent news are scary
0.00

0.0 1.5 3.5 5.0 7.5 12.0

But not too late...
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3. Lessons from history: how the inflation
anchor was lost in the 1960s



Most famous case: the pre Great Inflation
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| 965-68: signs or no signs!

Martin had no use for models, pressured to prioritize
unemployment. Sensitive to investor expectations,
measured with bond rates. As inflation kept rising,
increasingly relied on “inflationary psychology”

1968-71: anchor drifting

As Inflation accelerated, Martin, July 1969, inflationary
psychology remained the main economic problem’
Shocks temporary because fleeting beliefs. Models of
shifts In Phillips curve, inflation bias.

1971-74; anchor adrift

Burns on wage and price controls “In this new
bsychological environment, our trade unions may not
pbush quite so hard for a large increase in wage rates,
since they would no longer be anticipbating a higher
inflation rate. And in this new psychological environment,
our business people would not agree to large wage
increases quite so quickly”

No measurement, expectations as an add-on factor

Source: Reis (2021)



Surveys: professionals

8%

6%

4%

2%
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Both Fed'’s staff and

. brofessional forecasters

caught

(And t

up slugsishly

ne Fed'’s staff was

Darticu
that all

== | jvingston median expected inflation
6% == SPF median expected inflation
= Greenbook inflation forecast
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Greenbook Livingston

== 12 months ahead
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../ Behind
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arly bullish on view
was temporary)
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Forgotten data: households

12%
10%
8%
5%
2%

0%

== Michigan guantitative survey mean

mm \lankiw—Reis—Wolfers qualitative survey mean

1966

1967 1968 1969 1970

1971

1972

1973
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1974

1975

Since 1946, Michigan Survey of
Consumer Attrtudes asked

whether expected prices to rise
or fall. MRWV (2004) index.

But also, between 1966072 and
197604, follow up gquestion:

"How large a price increase do
you expect? Of course, nobody
can know for sure, but would you
say that a year from now prices
will be about |7 or 2% higher, or
5% higher, or closer to 0% higher
than now or what?”
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Can look deeper: disagreement

5%
0.10

mm Standard deviation (right axis)
mm Skewness (left axis)

0.05
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\ % )
° L
\ " ‘0 / —— \
N w’,
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196/-70: Thickening right tall, hollowing of left tall, standard deviation rising, positive skew falling

19/70-73: Median shifted slowly, right tail quickly, standard deviation rose, the skew first up then down
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5%

4%

3%

2%

1%

0%

Markets and the media

19% .
. : : |
== Market: expected inflation == Central bank % mentions in NYT (left axis)
mm |nflation % mentions in NYT (left axis) .
= Concern about inflation — about unemployment Gallup (right axis) -
60%
|
|
10% .
|
N 40%
]
]
5% n
20%
0% 0%
1965 1966 1967 1968 1969 1970 1971 1972 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

New data from the Zurich market for gold forwards (alternative to London and Gold pool): very
responsive, perhaps too much.

In media see some upticks
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A model to combine them into fundamental RE

vf =7, + C? + Ht(ef + 7y —
with C? ~ E()\t),
cross-sectional distribution v
g = f yi (mf gt( (
fgt
with: Wt N B(ﬁ),
Ef _ Jt (Trt‘vmedlan’ Qt)

t MmN\

) fe(Fy

et |mi ~ N(0,07)
Fy(my

(wr))dr§

Households: biased from experiences,

wt ft(

1(wt))dﬂf
Ty Flae ~ G(Wf)
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sluggish average, over-react individually

Markets: more information, sensitive

to news, filled with noise

Professionals: median is misleading, not
marginal traders.

Data Inputs: three moments from
nousehold survey distribution, one
market price, median professional

Model outputs: reaction, dispersion
and bias (0, o, A), market noise (w),

fundamental expected Inflation (7€)

Source: Reis (2020, 2021



Inference or signal extraction problem

Parameters: only two 7% = 2% ,and f = 2

Inputs: First, second and third moment from people, survey traders, market

Outputs; fundamental z¢, marginal trader v* , decomposition of discrepancy

-2.5 -1.5

2 -2
-1.5

-2
Disagreement within 1 25 Disagreement across

Disagreement within 25 4

Disagreement across

S

orice




Estimates of the expected inflation anchor

iscrepancy

The drifting anchor

At first, markets
seen as maybe
reflecting nolise

But, disagreement
across housenholds
showed the fund.
expectation shifting

_ater; sluggish
response of medians

| | | | of professionals
Year
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Simpler: distributions, ighored at time

» Treating expected inflation
as an exogenous driver...

» ...storles of psychology, animal spirits,

/ \ pias towards thinking transitory noise.

— 1067 .
0.10| |wmm 1970 / 3ad theory.

= = 1974

. * Not measuring expectations
; or ignoring data that had

0.05

. - ...disregard surveys as too sluggish

/ \ - and biased, markets as noise.

. Persistent refusal to acknowledge
increase In Inflation first 6 months. Still
saying It Is walting to see uptick In
inflation expectations. Bad
measurement.

0.00

1.5 3.5 5.0 7.5 12.0

3 3 Source: Reis (2021)



Beyond one episode: Brazil 201 |-16?

(a) Actual inflation and its target

18.0%

14.0%

10.0%

6.5%

4.5%
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(c) Cross-sectional disagreement of households

mmmm Consumer Price Inflation

mmmm |nflation Target
=mmm (Jpper Bound

= - & Consumer price inflation — admin prices
= —m Consumer price inflation — free prices

2009 2010 2011 2012
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2014
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. . 8.0%
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6 | \
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] . Yo
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0 0.0%
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(b) Markets and survey first-order moments

mmmm \|arket—price implied I ¢
. = - & Survey of Professionals A
10.0% = —= Survey of Households s
mmmm |nflation Target /
mmmm Jpper Bound . 1

6.5%

4.5%

2.5%

0.0%

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

(d) Cross-sectional distribution of households

30

20

10

0% 5% 10% 15% 20% 25%
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L oose monetary, fiscal
dominance, belief all
transitory, rising inflation.

Price controls over
administrative prices
kept it pent-up 201 |-15.

Markets, professionals
weak signals

But again household
disagreement revealed It

Source: Reis (2021)



And another episode: Turkey 2018-...

(@) Actual inflation, markets and survey first-

(b) Cross-sectional survey distribution
order moments

30% B 2017
. . B 2019
mmmm Actual inflation _ _ 20% 2020
., || == = Cross—sectional median of professionals... survey
25% || mmm— Market—price implied expectation
= —m Weighted mean of firms... survey
mmmm Target
15°
20% \ 8 5%
. /
n® ¢
* 9
150/0 N ° \ 100/0
! \ -
®
v , ~ . .
10% = . = . .
¢ N * 9
S Y A w g ® W \ / L a4 5%
" , Ih‘- - 1”
—~ s . ? -
= \\u v ‘. IIII
0% ———
(o)
0% 2% 4% 6% 7% 9% 10%12%13%15%16%18%19% 2% 4% 6% 7% 9% 10%12%13%15%16%18%19% 2% 4% 6% 7% 9% 10%12%13%15%16%18%19%

2015 2016 2017 2018 2019 2020 2021

Even In real time, cross-sectional survey expectations distributions give signal

T anchor is not firm In the seabed, shifts are large and fast

3 5 Source: Reis (2021)



False positives: South Africa 2010-16!

(@) Actual inflation, markets and survey first-

(b) Cross-sectional survey distributions
order moments

4 _—
6.0% iy A , ‘ Q‘{N{ :
¢ I\ ""Y .

. . . "
. ¢ .\ »
IS

4.5% mmmmm |nflation (CPI Headline) * 0.1
m - =& |nflation (CPI Core) ® .

m —m Analysts' forecast
mmm— Businesses' forecast
mmmmm Trade unions' forecasts
mmmmm Upper bound

= | ower bound

3.0%

0.0

-1% 0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15%

2012 2013 2014 2015 2016 2017 2018 2019

Survey data stayed steady In light of unlucky run of shocks, price controls temporary effect

No drifting anchor, no false positive

3 6 Source: Reis (2021)



6. Conclusion
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On inflation disasters and economic science

* |s an inflation disaster around the corner?

» More likely no, but in the US the tall probabillity is growing, anchor is moving

* The roots of the Great Inflation were in 1967-73, before oil shocks

* Bag

theory (of expectations), bad measurement (expectations), bad luck

(salience)

» Measurement of expectations

» [his conference Is a good example of how far we have come, relative to 20

vea

s ago when this field was almost theory), and policy treating it as an

adc

-on factor:
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