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People disagree about long-run inflation
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Within people (Michigan) Across people (Households - Dealers)
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The people versus the markets
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The last few years
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2. A parsimonious model of people’s 
expectations
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Fundamental anchor
• Want to forecast inflation over long horizon: 𝜋 = 𝜋t,T

• Fundamental rational expectation is 𝜋e 


• Properties:


• Household expectation:  vh
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First property: incomplete information
• People do not know 𝜋e.  They have a (dynamic) prior with mean 𝜋*

• Receive idiosyncratic noisy signal(s) with error:


• Empirically: match dispersion of expectations, under-reaction of average 
inflation expectations to news


• Simplification: distribution of signals is normal
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Second property: over-confidence
• Agents behave as if their signals were more precise than they really are


• Responsiveness may be higher than what precision would entail (and >1):


• Empirically:  over-reaction to news in the cross-section


• Simplification: linear relation
8
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Third property: learn from experience
• Bias in beliefs. Type-specific scars. 


• Added constant to expectation


• Empirically: evidence of long scars of high inflation times, systematic biases


• Simplification: the bias is linear in group c = 0,1,2,…
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Fourth property: sticky information
• Groups infrequently update, transitions across biases is a ladder over which a 

small share updates


• Fraction of individuals in group c:


• Empirically: slow dissemination of news, endogenous disagreement


• Simplification: exponential distribution
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Parsimonious model of expectations
• Full model, conditional on (𝜋*, 𝜋e), 


follow an EMG distribution Ft(.)

• 3 identified parameters, 3 non-zero moments
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Identification and over-identification

12

Checks on the model:


1. Both positive always


2. Kurtosis and higher-order 
moments are zero


3. Adjusted mean


2.3% full sample 1.9% since 2010
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4. A parsimonious model of traders’ 
beliefs and market prices
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The traders’ information and beliefs
• Continuum in [0,1], indexed by i, drawn from household prior vi from F(.) 


• Trade nominal bond, costs q today, gives 1 next period, Bayesian update:


• Goal is to choose bi given an sdf m(.)
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Optimal trading
• Simplifications


• Start with some wealth, cannot short: bi ∈ [0,wi]

• SDf is common across all, given by representative agent, so risk aversion 
does not depend on choices, payoff y(𝜋e) = E(m(𝜋)e-𝜋 | 𝜋e).


• MLRP of Ft(.): those with high signal, choose bi=0; those with low signal, 
choose bi=wi, marginal trader is indifferent, has signal v*: 
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Market clearing and noise
• Market clearing


• Noise from behavioral biases, noise, liquidity frictions, supply of bonds, habitats. 
Contaminates signal from price, prevents revelation, produces high volatility


•  Simplification: Symmetric Beta distribution, mode 1/2, parameter 𝛽

• Two parameters: 𝜋* shift price q one-to-one, 𝛽 how informative prices are
16
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• Property: the threshold v* is a sufficient statistic for (𝜋e,𝜔). Equilibrium price:


• Monotonic in (𝜋e,𝜔) spans real line, so can fit data. 

• Parameters: 𝜋* shifts q 1-to-1, 𝛽 informativeness of market prices


• Model justifies a decomposition of the discrepancy

Market prices and the discrepancy
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A model to combine data into fundamental RE
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Households: biased from experiences, 
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 
household survey distribution, one 
market price, median professional


Model outputs: reaction, dispersion 
and bias (𝜃, 𝜎, 𝜆), market noise (𝜔), 
fundamental expected inflation (𝜋e)
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5. Measuring US and EZ 
long-run inflation expectations
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Model’s mechanics
Parameters: only two 𝜋* = 2% , and 𝛽 = 2


Inputs: Five series in introduction.

Outputs: fundamental 𝜋et, marginal trader v* , decomposition of discrepancy
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Expected inflation post-2011 and post-2000
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Marginal trader and decomposition
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Application to the Euro-area: inputs
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Application to the Euro-area: anchor
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United States 1967-71
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The drifting anchor


At first, markets 
seen as maybe 
reflecting noise


But, disagreement 
across households 
showed the fund. 
expectation shifting


Later, sluggish 
response of medians 
of professionals 
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Late 1960s and 2021
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6. Monetary policy, inflation, and the 
discrepancy
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Inflation GE: policy, expectations, outcomes
• Solve for expected and actual inflation, given log-linear model


• Transmission mechanism on natural rate


• Monetary policy response


• Natural rate and financial shocks both OU processes.

28

<latexit sha1_base64="fVAELmkD7FQFKxaIa/RuQN6IKZc="></latexit>

dpt
pt

= ⇡e
t dt+ ↵0dZt

<latexit sha1_base64="gzy31a1FNUDy6HVdRQS3A+0nzgc="></latexit>

diCB
t = �⇢(iCB

t � i⇤)dt+ ⌘

✓
dpt
dt

� ⇡⇤
◆
+ �d�t

<latexit sha1_base64="sZLaYc3CgEe4LKdt1B+pa/zqr4Q="></latexit>

gt = ln(⇣) + iCB
t � ⇡e

t � ��t

<latexit sha1_base64="sMR5jcfqOiHKEJ/dtBGdXXd9O6M="></latexit>

�t = �↵0↵+ �⇡(⇡
e
t � ⇡⇤) + �!!̂t



Basics of anchoring: determinacy
Proposition: Inflation is determinate as long as:


• Stronger than Taylor condition if higher expectation of inflation lowers 
discrepancy (markets think higher inflation). 


• This lowers market real rates, pushes inflation up. Need extra tightening to 
keep anchoring.
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Trade-off in volatility of expected inflation
Proposition: Expected inflation is given by:
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• Benefit: offset transmission of markets, exploit the extra signal.  Cost: transmits financial shocks 

• Optimal policy response to discrepancy 𝛾 higher if


• higher direct effect of discrepancy on economy 𝛿
• less responsiveness of discrepancy to financial shocks

• less volatility of financial shocks

• stronger signal of expected inflation

• more volatility of natural rate shocks

<latexit sha1_base64="aF7pWgqI8MIrxf9d9N7YpsrZUZc=">AAACFnicdVDLSsNAFJ34rPVVdelmsAiuSloUXRa04EKxgn1AEspketMOnWTCzEQoIZ8huNI/cSdu3fojrp20FXxeGOZwzn0eP+ZMadt+s+bmFxaXlgsrxdW19Y3N0tZ2W4lEUmhRwYXs+kQBZxG0NNMcurEEEvocOv7oNNc7tyAVE9GNHsfghWQQsYBRog3luHTIeq4IYUB6pbJdqdl54N+gWpn8dhnNotkrvbt9QZMQIk05Ucqp2rH2UiI1oxyyopsoiAkdkQE4BkYkBOWlk5UzvG+YPg6ENC/SeMJ+rUhJqNQ49E1mSPRQ/dRy8i/NSXRw4qUsihMNEZ0OChKOtcD5/bjPJFDNxwYQKpnZFdMhkYRq41LRPQNzi4RL0/cqBkm0kKnbyFI3n+T7aSPLjFGfbuD/QbtWqR5V7OvDcv1iZlkB7aI9dICq6BjV0TlqohaiSKA79IAerXvryXq2Xqapc9asZgd9C+v1A8JRoKI=</latexit>�!
<latexit sha1_base64="+rw4Z/xZugmNsacfdTnquIqvXb4=">AAACGHicdVDLSgMxFM34tr6qLt0Ei+CqTEXRZUELLhQVrAqdodxJb2swmYxJRijDfIfgSv/Enbh154+4NlMr+DwQcjjn3tybEyWCG+v7r97I6Nj4xOTUdGlmdm5+oby4dGZUqhk2mRJKX0RgUPAYm5ZbgReJRpCRwPPoarfwz29QG67iU9tPMJTQi3mXM7BOCgPDexLagZLYg3a54lc3/AL0N6lVB7dfIUMct8tvQUexVGJsmQBjWjU/sWEG2nImMC8FqcEE2BX0sOVoDBJNmA2WzumaUzq0q7Q7saUD9WtHBtKYvoxcpQR7aX56hfiX10ptdyfMeJykFmP2MaibCmoVLRKgHa6RWdF3BJjmblfKLkEDsy6nUrCH7i8aD927RwlqsEpnQSPPgmJSFGWNPHdBfaZB/ydnG9XaVtU/2azUD4aRTZEVskrWSY1skzrZJ8ekSRi5Jrfknjx4d96j9+Q9f5SOeMOeZfIN3ss7hIihkw==</latexit>�!

<latexit sha1_base64="jjxWuuircwfRMKCf2x7M4FIU2Cw=">AAACE3icdVDLSsNAFJ34rPVVdelmsAiuQloUXRa04EKxgn1AE8pketMOnWTCzEQoIT8huNI/cSdu/QB/xLWTtoLPC8MczrnP48ecKe04b9bc/MLi0nJhpbi6tr6xWdrabimRSApNKriQHZ8o4CyCpmaaQyeWQEKfQ9sfneZ6+xakYiK60eMYvJAMIhYwSrShOi4dsp4bs16p7NhVJw/8G1Tsye+U0SwavdK72xc0CSHSlBOluhUn1l5KpGaUQ1Z0EwUxoSMygK6BEQlBeelk3wzvG6aPAyHNizSesF8rUhIqNQ59kxkSPVQ/tZz8S+smOjjxUhbFiYaITgcFCcda4Px43GcSqOZjAwiVzOyK6ZBIQrWxqOiegblFwqXpexWDJFrI1K1nqZtP8v20nmXGqE838P+gVbUrR7ZzfViuXcwsK6BdtIcOUAUdoxo6Rw3URBRxdIce0KN1bz1Zz9bLNHXOmtXsoG9hvX4AUMafVA==</latexit>�⇡
<latexit sha1_base64="bJfkrRuIkJdj7JI49S3tHi/XRW8=">AAACE3icdVDLSsNAFJ34rPVVdelmsAiuQlIUXRa04EKxgn1AE8pkepMOnTyYmQgl5CcEV/on7sStH+CPuHbSVvB5YZjDOfd5vIQzqSzrzZibX1hcWi6tlFfX1jc2K1vbbRmngkKLxjwWXY9I4CyClmKKQzcRQEKPQ8cbnRZ65xaEZHF0o8YJuCEJIuYzSpSmuo5kQUj6Qb9StcyaVQT+DWxz8ltVNItmv/LuDGKahhApyomUPdtKlJsRoRjlkJedVEJC6IgE0NMwIiFIN5vsm+N9zQywHwv9IoUn7NeKjIRSjkNPZ4ZEDeVPrSD/0nqp8k/cjEVJqiCi00F+yrGKcXE8HjABVPGxBoQKpnfFdEgEoUpbVHbOQN8i4FL3vUpAEBWLzGnkmVNM8ryskefaqE838P+gXTPtI9O6PqzWL2aWldAu2kMHyEbHqI7OURO1EEUc3aEH9GjcG0/Gs/EyTZ0zZjU76FsYrx9qHp9j</latexit>�g



Who is right: the people or the markets?

• Traders observe prices: more information,  but also noise.


• GE effect of dovish monetary policy 

• 𝜂 low, 𝜋e more volatile, people worse forecasters. But markets more informative, better 

forecasters.


• Back to policymaker: wants to respond more to discrepancy.
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7. Conclusion
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How are expectations of macro variables formed?

1. Parsimonious model of subjective expectations and market prices for 
business-cycle fluctuations of long-horizon expectations 


2. US un-anchoring of inflation expectations, with a drift down 2014-19, 
revealed by skewness and discrepancy. EZ more pronounced.


3. Policy tradeoff in reacting to different measures of expectations, as both 
financial and fundamental shocks
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1980s…

35 Source: Reis (2021)

Figure 14: Dropping the anchor: the US 1980s

(a) Actual and survey first-order moments
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is the loss of an inflation anchor, this episode corresponds to dropping of a new anchor,
which persists in place until today. It adds a reversal situation and again tries to measure
the anchor.

Figure 14 shows that the survey of households, which now corresponds to the stan-
dard Michigan quantitative series, was quick to catch on. The decline was swift, keeping
up with inflation. Professional forecasters were slower (or perhaps more skeptical). Dig-
ging deeper into the household cross-sectional distribution, the figure shows that as some
households started expecting lower inflation, this increased the standard deviation, while
it lowered the positive skew. As gradually the remainder households caught up, the me-
dian fell, the standard deviation after reaching a peak started declining, and the skew
started rising. Altogether, this behavior is consistent with the model described in section
4, where people that are inattentive, overconfident, and sticky information in updating
their biases would react in this gradual way to a change in policy regime. As in section 3,
it shows that looking at the distribution of expectations, from first to third moment, can
provide some signals of where the expected inflation anchor is and where it is going.

5.5 United States 2020-21: Where is it heading?

The final application of the ideas in this paper is to undertake an out-of-sample forecast-
ing exercise. The pandemic recession of 2020 and the swift recovery in 2020-21 interrupted
three decades where the expected inflation anchor was steadily at 2% and actual inflation
only had small transitory movements near its anchor. As panel (a) in Figure 15 shows,
inflation fell sharply with the lockdown in the first half of the year, and rebounded very
strongly in the first half of 2021 reaching levels that had not been seen for decades. Many
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The discrepancy

• Choices:


• Country              (US)

• Frequency, t         (monthly)

• Horizon, T           (5 years)

• Market for *        (swaps)

• Population for p   (Michigan survey of households)


• Alternatives: countries, quarterly, 10 years, TIPS, SPF
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Fact 1: large business cycle fluctuations
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Fact 1: large business cycle fluctuations
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Power fraction: 44%
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Fact 1: large business cycle (robustness)
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Fact 1: large business cycle (longer sample)
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Fact 2: related to monetary policy
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Table 1: The proximate determinants of the discrepancy

Determinants Policy shocks
(1) (2)

2-year yield 0.149***
(0.0273)

Inflation 0.177***
(0.0233)

Squared change -0.200
inflation (0.159)

Monetary 6.717
shocks (3.884)

Observations 111 43
R-squared 0.512 0.068

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

even if they are much lower at a daily frequency.

2.2 Fact 2: the discrepancy is systematically related to monetary policy

The second column of table 1 shows estimates of a regression of the discrepancy on a
summary indicator of the stance of monetary policy: the 2-year yield. Higher interest
rates are strongly positively correlated with the discrepancy. Since this is usually nega-
tive, this means that tight policy lowers the difference between people and markets. This
is consistent with market expected inflation rising by more than the people’s expectation.
The regression controls for inflation and its squared change.

The third column instead regresses the discrepancy on a shock to monetary policy,
constructed from movements in the Federal Funds forward market, from Nakamura and
Steinsson (2018). Again, tighter unexpected changes in policy reduces the discrepancy
between the markets and the people.

Figure 1 extends the analysis across countries. For the Eurozone, there are no indexed
bonds at the eurozone level but there are liquid inflation swaps, both at the 5 and the
10 year horizons, with daily data since 2004. For the people’s expectations, an imperfect
measure comes from the ECB’s survey of professional forecasters, which asks respondents
every quarter since 2004 for their inflation expectations over the long run. The figure

9



Fact 2: related to monetary policy
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