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Recent developments

Ivan Werning, MIT



Inflation: Old and New Perspectives



Inflation: Old and New Perspectives

B Inflation is back!...



Inflation: Old and New Perspectives

B Inflation is back!...

® good basic understandings...



Inflation: Old and New Perspectives

® Inflation is back!...
® good basic understandings...

& put still lots disagreements...
... both for low and high inflation
... especially during unusual times!



Inflation: Old and New Perspectives

® Inflation is back!...
® good basic understandings...

& put still lots disagreements...
... both for low and high inflation
... especially during unusual times!

® Good: theory <~ data



Inflation: Old and New Perspectives

® Inflation is back!...
® good basic understandings...

& put still lots disagreements...
... both for low and high inflation
... especially during unusual times!

® Good: theory <~ data

® Bad and Ugly: ideology, myths, slogans ( = bad theory)



Inflation: Old and New Perspectives

® Inflation is back!...
® good basic understandings...

& put still lots disagreements...
... both for low and high inflation
... especially during unusual times!

® Good: theory <~ data
® Bad and Ugly: ideology, myths, slogans ( = bad theory)
® My Theme Today...



Inflation: Old and New Perspectives

® Inflation is back!...
® good basic understandings...

& put still lots disagreements...
... both for low and high inflation
... especially during unusual times!

® Good: theory <~ data
® Bad and Ugly: ideology, myths, slogans ( = bad theory)
® My Theme Today...

& motivated by recent events...



Inflation: Old and New Perspectives

® Inflation is back!...
® good basic understandings...

& put still lots disagreements...
... both for low and high inflation
... especially during unusual times!

® Good: theory <~ data
® Bad and Ugly: ideology, myths, slogans ( = bad theory)
® My Theme Today...

& motivated by recent events...

& old ideas often misunderstood...



Inflation: Old and New Perspectives

® Inflation is back!...
® good basic understandings...

& put still lots disagreements...
... both for low and high inflation
... especially during unusual times!

® Good: theory <~ data
® Bad and Ugly: ideology, myths, slogans ( = bad theory)
® My Theme Today...

& motivated by recent events...

® old ideas often misunderstood...

& ... new thinking needed!



Inflation: Old and New Perspectives

® Inflation is back!...
® good basic understandings...

& put still lots disagreements...
... both for low and high inflation
... especially during unusual times!

® Good: theory <~ data
® Bad and Ugly: ideology, myths, slogans ( = bad theory)
® My Theme Today...

& motivated by recent events... Challenge some

engrained overly simple-
minded traditional takes

& old ideas often misunderstood...

& ... new thinking needed!
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Inflation Papers

= My recent works on inflation
& Dynamic Oligopoly and Price Stickiness Wang-Werning (AER 2022)

® Monetary Policy in Times of Structural Reallocation
Guerrieri-Lorenzoni-Straub-Werning (Jackson Hole, 2021)

& Expectations and the Rate of Inflation (Werning, 2022)
& Wage-Price Spirals (Lorenzoni-Werning, 2022)

® Conflict is Inflation (Lorenzoni-Werning, 2023)



US Inflation: Goods vs Services

Year-over-year percentage change
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Supply Shortages

Cost to send a 40-foot container from Shanghai
to Los Angeles has halved in last three months
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Big Shocks and Restructuring

- Goods vs Services Work from Home is here to stay
Trillions of chain-weighted 2012 dollars : -
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Inflation Expectations

NY Fed Survey of Consumer Exp, Infl exp over next 3 yrs

Atlanta Fed Business Infl Exp, over next 5-10 yrs
NY Fed Survey of Consumer Exp, Infl exp over next yr

U Michigan Consumer Infl Exp, over next yr
Clev Fed Indirect Consumer Infl Exp, over next yr

U Michigan Consumer Infl Exp, over next 5-10 yrs
BOG Common Infl Exp, scaled by U Mich, over next 5-10 yrs
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US Inflation: Prices and Wages

FRED 4\\,/.// — Employment Cost Index: Wages and salaries for Private industry workers in All workers, excluding incentive paid
— Consumer Price Index for All Urban Consumers: All Items in U.S. City Average
- Consumer Price Index: All Items Excluding Food and Energy for the United States
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= 2020...

& huge shock, asymmetric, reallocation...

& consensus on large semi-targeted stimulus and monetary loosening
m 2021-2023 recovery

& ~2T fiscal stimulus: very debated (too big?)

& Monetary policy 2021 loose
Fed rate hikes March 2022: steep increase (but too late?)

4+ Team Transitory vs Team Permanent
(really: Team Cost Push vs Team excess demand)

4+ Inflation expectations well anchored (2021)...
... 0h no, maybe going up!

+ Recent: price inflation moderating, but worry about wage-price spiral
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® Phillips Curve

demand relative to supply

/ -~
r=Kk(y'—y)+n°+c

\ \

sensitivity expectations

cost-push shifter

® How big sensitivity k? Low. Stable? Non-linear?
® Does aggregate demand vs supply make sense? (coming up)

® Who’s expectations, how do inflation expectations move? (extensive literature)

... do expectations have one-for-one effect? (coming up)

® Where does cost-push shifter c come from? (coming up)
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= My recent works on inflation
& Dynamic Oligopoly and Price Stickiness Wang-Werning (AER 2022)

& Monetary Policy in Times of Structural Reallocation
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Covid and Cost Push Shock

_ d
® What about a cost push shock? T = K(y — yS) +7°+ C
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Covid and Cost Push Shock

® \What about a cost push shock?

® Guerrieri Lorenzoni Straub
Werning (Jackson Hole 2021);

& Asymmetric shocks can
produce a cost push shock c

& How much inflation to allow?
More, because tradeoff is bad

® Contractionary monetary
policy can hurt needed
reallocation

® Tobin (1972) vs Friedman (1968)

7=k(y"—y)+71°+c

U.S. Wages Phillips Curves, diamonds are data from 2010-to-Q1
2020; circles from Q4 2020 onwards

ECI private wages ex-incentive

(o)

Note: ECI| data from 2010-to-

Q4 2021 Q1 2020 are y/y%. From Q4
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# My recent works on inflation
& Dynamic Oligopoly and Price Stickiness Wang-Werning (AER 2022)

® Monetary Policy in Times of Structural Reallocation
Guerrieri-Lorenzoni-Straub-Werning (Jackson Hole, 2021)

® Expectations and the Rate of Inflation (Werning, 2022) <4

-Now!
& Wage-Price Spirals (Lorenzoni-Werning, 2022)

® Conflict is Inflation (Lorenzoni-Werning, 2023)
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Expectations — Inflation?

® Widespread belief that... YES!
& managing expectations is key...
® ... near one-for-one passthrough

® But what do we really know?

® This paper... 7 = ¢pn¢ + other stuff

® passthrough @ may be small

® short-run vs long-run expectations

® allow general expectations 7¢ (important conceptual separation)
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® Theory: ¢ ~ 1 root of folk belief special models...?
® Lucas (1972): no nominal rigidities
& Calvo (1983): Poisson nominal rigidities

® Empirics: Challenging + no consensus...

® Time series (Phillips Curves): imposes rational expectations (co-movement +
missing variables) Gali-Gertler: ¢ ~ 0.65 vs Rudd: ¢ ~ 0

& Experimental evidence: Bank of Italy survey of businesses, randomly treat
subset with Bank forecasts, study firm outcome...

- Coibion-Gorodnichenko-Kamdar: ¢ ~ 0.2 (Rosolia: ¢ ~ ()

... caveat: change expectations of inflation + expectations of output?
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¢ =2




Time Dependent Model

® General time dependent model (e.g. allows complementarities across firms)
® General hazard rate of price changes (e.g. Calvo = constant hazard)...
& average completed duration price spell  (1/frequency)

& average ongoing duration price spell (what firms care about)

Note: degree of
stickiness does
not matter!



Time Dependent Model

® General time dependent model (e.g. allows complementarities across firms)
® General hazard rate of price changes (e.g. Calvo = constant hazard)...
& average completed duration price spell  (1/frequency)

& average ongoing duration price spell (what firms care about)

T, = Qn° + a,

Note: degree of
stickiness does
not matter!



Time Dependent Model

® General time dependent model (e.g. allows complementarities across firms)
® General hazard rate of price changes (e.g. Calvo = constant hazard)...
& average completed duration price spell  (1/frequency)

& average ongoing duration price spell (what firms care about)

— €
ﬂt T ¢]Z- + at markups,

R real marginal costs

Note: degree of
stickiness does
not matter!



Time Dependent Model

® General time dependent model (e.g. allows complementarities across firms)

® General hazard rate of price changes (e.g. Calvo = constant hazard)...
& average completed duration price spell (1/frequency)

& average ongoing duration price spell (what firms care about)

- €
ﬂt T ¢7Z- + at markups,

R real marginal costs

Note: degree of

S ——— stickiness does
Completed Duration not matter!

Ongoing Duration




Time Dependent Model

® General time dependent model (e.g. allows complementarities across firms)

® General hazard rate of price changes (e.g. Calvo = constant hazard)...
& average completed duration price spell (1/frequency)

& average ongoing duration price spell (what firms care about)

- €
ﬂt T ¢7Z- + at markups,

R real marginal costs

Calvo qb = 1 Note: degree of

S ——— stickiness does
Completed Duration not matter!

Ongoing Duration




Time Dependent Model

® General time dependent model (e.g. allows complementarities across firms)

® General hazard rate of price changes (e.g. Calvo = constant hazard)...
& average completed duration price spell (1/frequency)

& average ongoing duration price spell (what firms care about)

- €
ﬂt T ¢7Z- + at markups,

R real marginal costs

Calvo qb = 1 Note: degree of
stickiness does

]
Tay|0r ¢ — 1/2 not matter!

Ongoing Duration

Completed Duration
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® Short Run inflation expectations more important!

¢, >0 decreasing ¢
.... long-run expectations no direct effect
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® Past inflation matters — there is inertia in standard models

® Expectations + Past =1 — i.e. vertical Phillips curve
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* menu cost ¢ of changing price No Price Changes!
e constant inflation 7 ‘
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I EEEEE——

e bandsforx =p — P X x R~
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Menu Cost Models

0.7 |
0.0 |

0.20 |

— 0% a year
— 10% a year
— 20% a year
— 40% a year
Golosov-Lucas
Sheshinski-Weiss
0 1

Time

¢ € [0.5,1]
similar to time
dependent
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Menu Costs and Manager Costs

* Firms change immediately sS bands to new expectations?

* No! Frictions in planning and executing ¢
* Fixed bandads...
e simple rule of thumb, quite robust Calvo g
e implication — ¢ = 0
Taylor

e Menu costs?...

e cost of menus/stickers...

* .. Or manager time! /v 0

* ... but changing bands also takes manager time! — mc?2
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Wage-Price Spirals
# | orenzoni-Werning (2022; forthcoming Brookings BPEA 2023)

® What is the wage price spiral? An alternative shock, an alternative model?

& No: a feedback mechanism at work also in standard macro models!

® Can W/P drop? Does this say something about spirals?
& No: mechanism affects both W and P
® Does rise or fall of W/P tell us about underlying shocks”?

& No: both demand and supply shocks create inflation and can push W/P down

® |[f W inflation rises above P inflation, does this signal rise in P inflation?

® No, not necessarily, it may be that W/P needs to recover!

® Overall: optimistic perspective, wage-price spiral but inflation falling, soft landing!
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Recent Discussions

® Blanchard, Summers: predicted inflation from stimulus, but anticipated hot
labor market and wage increases

& Not how it played out.
® Blanchard-Bernanke conclude inflation 2021-23...
® mostly commodity prices and supply chains (stimulus can add to this)

& not labor market tightness

® Weber-Wasner “Seller’s Inflation” (often misnamed “greedflation™)
& calculations of inflation from increase In inputs

® Our model: focus on the interaction between P and W (absent in the above)
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Model Summary

® Standard NK model but with two twists...
& sticky nominal wages and prices

& [nclude non-labor input in inelastic supply

= Key...

® scarce input — inflation rise in input price

® feedback between price and wage setters (i.e. spirals)

® Study: demand and supply shocks, impulse response
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Why Does Price Inflation Decrease as Wage Inflation Rise?

2 Why?

& Price of other input returning to normal...
... Supply constraints easing...

Profit margin high: room for real wages to recover

® Wage increases partially priced in (forward-looking pricing)

® Yes, there is a spiral (i.e. feedback)...
... but not spiraling out of control!

® Extensions and caveats: non-rational expectations, other rigidties



Inflation Papers

# My recent works on inflation
& Dynamic Oligopoly and Price Stickiness Wang-Werning (AER 2022)

® Monetary Policy in Times of Structural Reallocation
Guerrieri-Lorenzoni-Straub-Werning (Jackson Hole, 2021)

& Expectations and the Rate of Inflation (Werning, 2022)
& Wage-Price Spirals (Lorenzoni-Werning, 2022)

® Conflict is Inflation (Lorenzoni-Werning, 2023) — NOW!
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Inflation Is Conflict

BQuestions...
& Mechanism for inflation?
& Proximate cause of inflation?
& Useful minimal common framework for wide set of models?

BOur answer: two ingredients...
& Conflict = Disagreement on relative prices
& Staggered prices (distill best of NK models!)
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Conflict Perspectlve Two Parts

= #1 Stylized Mode i

S

& stylized, simple, Conceptu tumon p 7", “shock to the system”

: - T Qe
s
“ & ..“\._

& far from standard tradltlonal Mogdeis (OfrR rpose)
Nno money, no credit, no say imgs, no interest”

2s, no output, no employment

A N\

& Goal: not realls' te | confl/ct
B #2 General Fraéwork...
& nests standard macro models... (but more general; fewer special assumptions)
& General N sector network

& result: define conflict and show key role for inflation

® Bridge: conflict — standard modern macro
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Network Economy

® General network of N “sectors”
® Each sector n: good or factor (e.g. labor)

® Each sector cares about relative price (in logs)

Pn - 2 mnn/Pn/
n/

Firm Input-output or
worker consumption baskets

® Each sector has aspiration for relative price...

ay

Wage-Price Example
W — P — CZW

' 1 3 Final Good
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Can we make everyone happy? :)

® Definition: Is there a vector of prices P such that...?

... If not, we say there is conflict

Result. Conflict if and only if

: Wage-Price Example
conflict = Z y,a, 0 ° °
ClW + ClP — O
n

and y weights are network centrality.
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Conflict Inflation

® Next: inflation and dynamics
® Each sector...
& continuum of varieties

& Calvo price rigidity (staggered)

Generalized Sectoral
Inflation is Conflict

Average or Persistent
Inflation is Conflict
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Model of Aspirations?

® We take 14,} as given...

& exogenous? No!...
& ... determined by full model

® \Wage-Price Example (standard model)

a, = mrs + union markup + expected inflation

a, = — mpl + firm markup + expected intlation

BOther possibilities?

& real wage rigidities (Blanchard-Gali)
& .. 7
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B Post-Keynesian: Conflict ideas (Kalecki, Robinson, Rowthorn...)
® Our paper...
& formalizes and extend these ideas, N sectors, non-steady states, relative prices disagreements

& creates bridges to modern macro

® Latin American structuralists: Prebisch, Olivera, Pinto, Sunkel, Vazquez...
Focus on...

® large ongoing “shocks” and “shortages” (development)
® relative prices needing adjustment
& downward rigidities (more like our Jackson Hole paper)

& propagation (often irrational expectations, easy money)
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# Conceptual points with practical implications...

& Asymmetric shocks: cost push

& [Inflation expectations: it up to be?)
& \Wage-price spirals: yes I h a n kS ' vard
& Conflict more general aj -

® Final thoughts...

& Inflation is messy, we don’t have it all figured out...

& .. need to be humble

® ... sometimes knowledge — learn we know less!



Appendix: Some Links

® |[rina Werning in The Guardian “How much?! The Absurdity of Inflation in Argentina”

® |oretta Mester “Inflation, Inflation Expectations and Monetary Policy Strategy”

® Furman “Why Did (Almost) No One See the Inflation Coming?”

® Barnichon “What If? Monetary Policy in Hindsight”

® IMF WEO Oct 2022 “Chapter 2: Wage Dynamics Post Covid and Wage-Price Spirals”

® Guerrieri-Lorenzoni-Straub-Werning “Macroeconomic Implications of COVID-19: Can Negative Supply Shocks
Cause Demand Shortages?”

® Wang-Werning “Dynamic Oligopoly and Price Stickiness”

® Guerrieri-Lorenzoni-Straub-Werning “Monetary Policy in Times of Structural Change” (2021)

® Werning “Inflation Expectations and the Rate of Inflation” (2022)

® |_orenzoni-Werning “Wage Price Spirals” (BPEA; 2023)

® Lorenzoni-Werning “Inflation is Conflict” (2023)

# The Economist “Even super-tight policy is not bringing down inflation”



https://www.theguardian.com/artanddesign/2022/oct/08/argentina-100-per-cent-inflation-photo-essay-irina-werning
https://www.clevelandfed.org/collections/speeches/sp-20220926-inflation-inflation-expectations-and-monetary-policymaking-strategy
https://www.intereconomics.eu/contents/year/2022/number/2/article/why-did-almost-no-one-see-the-inflation-coming.html
https://www.frbsf.org/economic-research/publications/economic-letter/2022/october/what-if-monetary-policy-in-hindsight/
https://www.imf.org/en/Publications/WEO/Issues/2022/10/11/world-economic-outlook-october-2022
https://www.nber.org/papers/w26918
https://www.nber.org/papers/w26918
https://www.nber.org/papers/w26918
https://www.nber.org/papers/w26918
https://economics.mit.edu/sites/default/files/publications/oligopoly_live_offline_merge.pdf
https://www.kansascityfed.org/documents/8322/JH_Guerrieri.pdf%5C
https://www.nber.org/papers/w30260
https://www.dropbox.com/s/hafd67lg9t6vgha/slides%20Cowles%20Sep%202022.pdf?dl=0
https://www.dropbox.com/scl/fi/s5m6zhjlkfimamofjdgin/conflict-inflation_Ngood-G.pdf?rlkey=cwno1asx302qy3ifu95er9orj&dl=0
https://www.economist.com/finance-and-economics/2022/10/23/even-super-tight-policy-is-not-bringing-down-inflation

Facts

Early monetary policy hikers: Chile,
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Facts

Early monetary policy hikers: Chile, ... but inflation rose similarly to
Brazil, New Zeland, Norway, S other countries...
Korea Poland...
=) .1
The precipice Further to climb
Hikelandia*, central-bank policy rates, % Hikelandia*, core consumer prices®
" % increase on a year earlier
: 10
Brazil 1
8
9 6
NewZeaIand 5 A
Chile S. Korea —~ # ; 2
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*Average of Brazil, Chile, Hungary, New Zealand (to Aug 2022),
*Brazil, Chile, Hungary, New Zealand, Norway, Peru, Poland and South Korea TExcl. energy and food

Source: Haver Analytics Norway, Peru, Poland and South Korea Sources: Haver Analytics; Refinitiv Datastream; The Economist
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