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Do Deficits Cause Inflation?

Fiscal stimulus worth 13% of US GDP in Dec '20 and Mar '21, inflation rose to 8%

Empirical debate: some find deficits important for '20s inflation [e.g. Barro & Bianchi 23]
e Others—deficits not important [e.g. Bernanke & Blanchard "23]
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Do Deficits Cause Inflation?

Fiscal stimulus worth 13% of US GDP in Dec '20 and Mar ’21, inflation rose to 8%

Empirical debate: some find deficits important for '20s inflation [e.g. Barro & Bianchi 23]
e Others—deficits not important [e.g. Bernanke & Blanchard "23]

Empirical challenge: usual omitted variable concern [e.g. oil, supply bottlenecks, pandemic]
e Especially hard with single, episode specific shocks

Single episodes influential for macro theories [e.g. Great Depression, 60s-80s Inflation, Post Pandemic]
This paper: high frequency narrative approach for causal e [edt of deficits on inflation
e Narrative measure of shock: deficit news from key event [Friedman & Schwarz '67]

< High frequency response: inflation expectations from asset prices [Gurkaynak et al *05]

Advantage: causal e [edt of single episode specific shocks
1/29



A High Frequency Narrative Approach: 2021 Georgia Senate Runo [S]
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A High Frequency Narrative Approach

Narrative identification of event: 2021 Georgia Senate Election Runo [
e November 2020: Democrats win presidency + 48 senators
e January 5th 2021: runo [election for 2 senators from Georgia
e If Democrats win both: majority in senate + fiscal stimulus, small di [erknce for non-fiscal
T Democrat victory = news about deficits
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A High Frequency Narrative Approach

Narrative identification of event: 2021 Georgia Senate Election Runo [

Narrative measure of shock: deficit news from Georgia
e New hand collected data: time-stamped information from 20 investment banks
e P(Democrat victory)  50%, E[Stimulus] = $900 billion, 70% transfers, deficit financed
T Deficit news of $450 bn = 2:1% of GDP
e Reports: main consequence of Democrat victory was fiscal stimulus
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A High Frequency Narrative Approach

Narrative identification of event: 2021 Georgia Senate Election Runo [
Narrative measure of shock: deficit news from Georgia

High frequency response: inflation expectation from intraday swap prices
e Main identification strategy: single event study around election
Also: regression w/ daily beliefs of Dem. victory from betting markets
Advantage: excludes lower frequency omitted variables
Result: expected price level increase of 0:38% over 2 years [persistent e [edt on inflation]
Dividend futures + forecast revisions suggest strong real GDP growth
Robustness: Capitol Hill Riots
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A High Frequency Narrative Approach

Narrative identification of event: 2021 Georgia Senate Election Runo [
Narrative measure of shock: deficit news from Georgia
High frequency response: inflation expectation from intraday swap prices

Do deficits cause inflation?

* Many models: shocks to inflation expectations pass through to inflation via Phillips Curve
[e.g. Coibion et al "18; Werning '22; Beaudry et al '24; Bigio et al "24]

e Stronger claim: expectations as unbiased forecast of inflation [“wisdom of the crowds”]
Evidence: response of expectations to shocks  unbiased [Coibion & Gorodnichenko method]
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A High Frequency Narrative Approach

Narrative identification of event: 2021 Georgia Senate Election Runo [
Narrative measure of shock: deficit news from Georgia
High frequency response: inflation expectation from intraday swap prices

Combining narrative + high frequency: inflation multiplier + overall e [edt of '21 deficits
Inflation multiplier: 0.18% price level growth per 1% deficit-to-GDP shock
13.0% deficit-to-GDP shock in Dec ’20 + Mar ’21 [i.e. extrapolation]
= 2:3% increase in price level over '21 + ’22
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A High Frequency Narrative Approach

Narrative identification of event: 2021 Georgia Senate Election Runo [s]]

Narrative measure of shock: deficit news from Georgia

High frequency response: inflation expectation from intraday swap prices

Combining narrative + high frequency: inflation multiplier + overall e [edt of '21 deficits

Bottom line: 21 deficits caused intermediate share of '21 + 22 inflation ( 30%)
T Deficits important for inflation but not only cause
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A High Frequency Narrative Approach

Narrative identification of event: 2021 Georgia Senate Election Runo [s]]

Narrative measure of shock: deficit news from Georgia

High frequency response: inflation expectation from intraday swap prices

Combining narrative + high frequency: inflation multiplier + overall e [edt of '21 deficits

Bottom line: 21 deficits caused intermediate share of '21 + 22 inflation ( 30%)
B Deficits important for inflation but not only cause

Loose monetary policy important: short term nominal rates unchanged after runo ]

2/29



Standard Models and the Inflation Multiplier

Can standard models quantitatively match the inflation multiplier? [Angeletos et al '24]
e Post-Pandemic inflation + ’21 deficits = powerful test of model
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e Inputs: “deficit bundle” of interest rates + spending + transfers + debt
e From narrative + high frequency info
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Standard Models and the Inflation Multiplier

Can standard models quantitatively match the inflation multiplier? [Angeletos et al '24]
e Post-Pandemic inflation + ’21 deficits = powerful test of model

Simple Heterogeneous Agent New Keynesian (HANK) model [wolf "21, Angeletos et al "23]
e Calibrate to pre 2020 data incl. flat but upward sloping Phillips Curve [Hazell et al '22]
e Inputs: “deficit bundle” of interest rates + spending + transfers + debt
e From narrative + high frequency info

Bottom line: standard model matches size + dynamics of post-Pandemic inflation multiplier
e Loose monetary policy important

Interpretations:
e HANK model “passes the market test”
e Stronger claim: HANK rationalizes response of inflation to deficits
3/29



Literature

High frequency + narrative identification. (Friedman & Schwarz *67, Romer & Romer '89, Ramey & Shapiro '98,
Velde '09; Romer & Romer "10, Ramey 11, Mertens & Ravn ’13; Coglianese et al '23; Gurkaynak et al ‘05, Krishnamurthy
& Vissing-Jorgensen ’11, Gertler and Karadi ’15, Nakamura and Steinsson ’18, Bahaj '20, Kaenzig '21, '23)

e Combine high frequency and narrative identification

e Causal e [edt of single episode specific shocks [e.g. Biden stimulus + Post pandemic inflation]
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Literature

High frequency + narrative identification. (Friedman & Schwarz *67, Romer & Romer '89, Ramey & Shapiro '98,
Velde '09; Romer & Romer "10, Ramey 11, Mertens & Ravn ’13; Coglianese et al '23; Gurkaynak et al ‘05, Krishnamurthy
& Vissing-Jorgensen ’11, Gertler and Karadi ’15, Nakamura and Steinsson ’18, Bahaj '20, Kaenzig '21, '23)

e Combine high frequency and narrative identification
« Causal e[edt of single episode specific shocks [e.g. Biden stimulus + Post pandemic inflation]

Cause of Post Pandemic Inflation. (Reis ’22, Bai et al '23, Bernanke & Blanchard ’23, Gertler & Gagliardone *23,
Guerrieri et al 23, di Giovanni et al '23; Benigno & Eggertsson ’23, Bianchi et al "23, Bianchi & Barro ’23, Cerrato & Gitti
’23, Gitti "23, Benigno & Eggertsson ’23; Cochrane, '22; Barro and Bianchi, '23; Bianchi, Faccini, and Melosi, '23; Kaplan,
Nikolakoudis & Violante ’24; Beaudry, Hou & Portier '24; Bigio, Caramp & Silva '24)

» Causal evidence that deficits explain intermediate share of '21-22 inflation

4/29



Data

4/29



Asset prices:
e Intraday risk neutral inflation expectations
1, 2, 5 and 10 year inflation expectations from swaps (= contract on future inflation)
Inflation risk premium is stable over this period [Cieslak & Pflueger '23, Cleveland Fed]
e Intraday dividend futures 1, 2 years ahead [Gormsen & Koijen "20]
e Intraday zero coupon yield curve for US Treasuries

5729



Asset prices:
e Intraday risk neutral inflation expectations
1, 2, 5 and 10 year inflation expectations from swaps (= contract on future inflation)
Inflation risk premium is stable over this period [Cieslak & Pflueger '23, Cleveland Fed]
e Intraday dividend futures 1, 2 years ahead [Gormsen & Koijen "20]
e Intraday zero coupon yield curve for US Treasuries

Election odds from Predictlt—online exchange w/ traders betting on public events

e End-of-day and tick-by-tick probabilities associated with Georgia Senate election runo 1
e Supplement with additional info. from BetFair

5729



Asset prices:
e Intraday risk neutral inflation expectations
1, 2, 5 and 10 year inflation expectations from swaps (= contract on future inflation)

Inflation risk premium is stable over this period [Cieslak & Pflueger '23, Cleveland Fed]
e Intraday dividend futures 1, 2 years ahead [Gormsen & Koijen "20]
e Intraday zero coupon yield curve for US Treasuries

Election odds from Predictlt—online exchange w/ traders betting on public events
e End-of-day and tick-by-tick probabilities associated with Georgia Senate election runo 1

e Supplement with additional info. from BetFair

New narrative data from investment banks
« Source: investment banks + similar, 20 sources [e.g. Goldman Sachs, Bloomberg, Moody’s]

e Hand collected via contacting each bank
< Reports around events, distributed to market participants, time stamped, narrative detalil
5/29
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Reports as a Proxy for Market Beliefs
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Narrative ldenti cation of Event: 2021 Georgia Senate Election Runo s

Mar '20: CARES Act$2:2 trilion  10:3% of GDP Nov 20 + Election

Nov '20: Biden elected, Democrats with 48 Senate seats
" 2 Georgia Senate seats to be decided in Jan 5

Jan 5 '21 | Georgia Runo
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Nov '20: Biden elected, Democrats with 48 Senate seats
" 2 Georgia Senate seats to be decided in Jan 5 Dec '20

Georgia runo pivotal for de cits: [cf. Mian et al '24]
" If Democrats win, can pass scal legislation w/o Republicans j5,4 5121

~ Not pivotal for non- scal legislation (requires 60 votes)
Jan 6 '21

Dec '20: Bipartisan stimulus$900 billion, 42% of GDP

Jan 721 |

Outcome of Georgia: Jan 5 election day
" Jan 6 afternoon Capitol Hill Riots
~ Jan 7 both Democrats declared victors

- Election

I Bipartisan Bill

- Georgia Runo

- Capitol Hill Riots

Democrats Declared
Victors
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Narrative ldenti cation of Event: 2021 Georgia Senate Election Runo s

Mar '20: CARES Act$2:2 trillion  10:3% of GDP Nov '20 r Election

Nov '20: Biden elected, Democrats with 48 Senate seats
" 2 Georgia Senate seats to be decided in Jan 5 Dec '20 | Bipartisan Bill

Georgia runo pivotal for de cits: [cf. Mian et al '24]
" If Democrats win, can pass scal legislation w/o Republicans 35, 5121 | Georgia Runo

~ Not pivotal for non- scal legislation (requires 60 votes)
Jan 6 '21 | Capitol Hill Riots

Dec '20: Bipartisan stimulus$900 billion, 42% of GDP . Democrats Declared
Outcome of Georgia: Jan 5 election day Victors

~ Jan 6 afternoon Capitol Hill Riots ' American Rescue

~ Jan 7 both Democrats declared victors March 21
Democrat legislation: Aug 2o | Ination Reduction

~ Mar '21: American Rescue Plai1.8 trillion, 8:4% of GDP 9 Act

Aug '22: approx. de cit-neutral In ation Reduction Act 8/29



Narrative Measure of Shock to News About De cits

What was the shock to expected scal de cits due to Georgia runo ?
" Challenge: need counterfactual beliefs if either Democrats or Republicans were to win
" Search hand collected data from 20 investment banks, one week window around election

Needed:E[stimulugDemocrat wirj, P(Democrat win), E[stimulugDivided govt]
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Narrative Measure of Shock to News About De cits

What was the shock to expected scal de cits due to Georgia runo ?

Needed:E[stimulugDemocrat wir}, P(Democrat win), E[stimulugDivided govt]
~ E[stimulugDemocrat victory is $900 billion
" P(Democrat victory) 0.5
Median of 5 banks
Deutsche Bank: The web now has sites suggesting odds are only 52% in favour of the
Republicans maintaining control of the Senate so a bit of a toss-up.
4th January '21
+ Additional evidence from betting markets + polling data
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Narrative Measure of Shock to News About De cits

What was the shock to expected scal de cits due to Georgia runo ?

Needed:E[stimulugDemocrat wir}, P(Democrat win), E[stimulugDivided govt]

~ E[stimulugDemocrat victory is $900 billion

" P(Democrat victory) 0.5

" E[stimulugRepublican victoryis zero
Median of 6 banks
Rabobank: If the Republicans manage to hold on to at least one of these two Georgia seats,
they ... are likely to shoot down the ambitious spending plans of the Democrats.

5th January ‘21
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Narrative Measure of Shock to News About De cits

What was the shock to expected scal de cits due to Georgia runo ?
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Narrative Measure of Shock to News About De cits

What was the shock to expected scal de cits due to Georgia runo ?

Needed:E[stimulugDemocrat wirj, P(Democrat win), E[stimulugDivided govt]
" E[stimulugDemocrat victory is $900 billion

P(Democrat victory) 0.5
" E[stimulugRepublican victoryis zero

' $450 billion of scal news after Democrat victory, 2.1% of 2020Q4 annualized GDP

Additional info:
" Expected: stimulus is de cit nanced G
© 70% transferdrebates + unemployment insurance], 30% spendingstate + local aid]

Additional policy: delayed + tax nanced infrastructurguantitatively unimportant]
9/29



Main Outcome of Democrat Victory is Stimulus

10/29



Main Outcome of Democrat Victory is Stimulus

Darker = more likely, Larger = mentioned by more investment banks

Main outcomes: stimulus, tax + infrastructure 10/29
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High Frequency Response of In ation Forecasts

~ High frequency response of in ation expectations from swaps
I Eliminates lower frequency omitted variableg.g. oil shocks, post pandemic bottlenecks]
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High Frequency Response of In ation Forecasts

~ High frequency response of in ation expectations from swaps
I Eliminates lower frequency omitted variableg.g. oil shocks, post pandemic bottlenecks]

" Single event study: around Georgia shock, asset pyjctllows processviacKinlay '97]

& ift<T

Yt = .
g+a; Ift>T

a; is causal e ect of electiong is typical movementfe.g. liquidity shock]

" Estimated causal e ect:&t+j = yr+; Ev yr+jifar+kg=0
Construct expectation using ARIMA estimated befor@ (selected via Akaike Criterion)

" ldenti cation assumption: distribution ofg, did not change just before vs. just aftér
! No other atypical shocks just after Senate election
. But typical shocks allowed

11/29



How Wide Should the Event Window Be?

Key decision: event window should capture e ect but exclude omitted variables
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How Wide Should the Event Window Be?

Key decision: event window should capture e ect but exclude omitted variables

Event window from beginning of January 5th to end of January 7th in baseline
~ In ation swaps take 2-3 days to incorporate fundamental informati@ahaj et al 2023]
Goldman Sachs: democratic senate control looks likely January 6th, 2:01 AM
Similar in high frequency betting datefEE=E»

Start on morning of election to include pre-announcement drift @EED

" Narrative evidence: Georgia main shock to asset prices until payroll release on January 8th
Goldman Sachs: The Georgia senate runo results remain the key event of the week for
rates, notwithstanding the pandemic-driven drop in December payrolls. January 8th
Consistent with Bloomberg intraday data surprise inde/&EEE0
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How Wide Should the Event Window Be?

Key decision: event window should capture e ect but exclude omitted variables

Event window from beginning of January 5th to end of January 7th in baseline
~ In ation swaps take 2-3 days to incorporate fundamental informati@ahaj et al 2023]
Goldman Sachs: democratic senate control looks likely January 6th, 2:01 AM
Similar in high frequency betting datefEE=E»

Start on morning of election to include pre-announcement drift @EED

" Narrative evidence: Georgia main shock to asset prices until payroll release on January 8th
Goldman Sachs: The Georgia senate runo results remain the key event of the week for
rates, notwithstanding the pandemic-driven drop in December payrolls. January 8th
Consistent with Bloomberg intraday data surprise inde/&EEE0

Potential confounder: January 6th Capitol Hill Riots
~ Robustness: end event window at 2PM on January 6th + other robustness to come
" Bloomberg daily round up : no other signi cant even @D
12129



Event Study: Causal E ect of Georgia Shock on In ation Expectations

13/29



Event Study: Causal E ect of Georgia Shock on In ation Expectations

13/29



Event Study: Causal E ect of Georgia Shock on In ation Expectations

13/29



Event Study: Causal E ect of Georgia Shock on In ation Expectations

13/29



Event Study: Causal E ect of Georgia Shock on In ation Expectations

13/29



Dynamics: Causal E ect of Georgia Shock on In ation Expectations
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Dividend Futures + Investment Banks: Positive Growth ( Demand Shock )

2 year nominal dividend future forecast of 2 year nominal dividend@EZEED CEITEEETND
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Dividend Futures + Investment Banks: Positive Growth ( Demand Shock )

2 year nominal dividend future forecast of 2 year nominal dividend@EZEED CEITEEETND
I Increase in '22 real GDP of 1.9% [Gormsen & Koijen '20]
After runo : median investment bank raises '22 output forecast by 1.8% 15/29



Robustness: Capitol Hill Riots

1. Similar results excluding January 6th riots
2. In ation forecast remains high after Riots disperse

3. Real outcomes suggest expansionary shock
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Robustness: Capitol Hill Riots

The markets appear to be putting zero probability on the U.S. becoming a banana republic ...
[0]n Jan. 6, as a mob stormed the Capitol, the S&P 500 merely trimmed its gains.
Bloomberg Economics, January 19th '21 16729



Robustness: Capitol Hill Riots

1. Similar results excluding January 6th riots
2. In ation forecast remains high after Riots disperse
3. Real outcomes suggest expansionary shock

4. Narrative evidence from news: Capitol Hill Riots not important for asset prices

5. Credit default swaps did not respor@E=»
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Causal E ect of Georgia Shock: Identi cation Strategies

1. Single event study

Drawback: relies on a single, high-powered observation

2. Regression speci cation

16/29



Identi cation Strategy: Daily Democrat Win Probability

Motivation:
~ Variation over November-January in probability of Democrat victory in Georgia
" Markets paid close attention@EZEEEEITID
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Identi cation Strategy: Daily Democrat Win Probability

Motivation:
~ Variation over November-January in probability of Democrat victory in Georgia
" Markets paid close attention@EZEEEEITID

Daily probability of Democrat victory from betting markets as measure of scal news
yt = a + bprobability ;+ &;

" probability;, ; is daily probability of Democrat victory from Predictlt
" Sample: one week after November presidential election to one week after Georgia runo

Identi cation assumption: macro news does not cause P(Democrat Victory)
+ No correlated macro shocks

17/29



Regression: Causal E ect of Georgia Shock on In ation Expectations
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Regression: Causal E ect of Georgia Shock on In ation Expectations

Comparison across strategies: regressiod0% larger than single event studCETEET=D
" Robustness: IV with polls, controls, di erences 18/29



High Frequency Narrative Approach
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Do De cits Cause In ation?

Two possibilities so far ...

1. Many models: shocks to in ation expectations pass through to in ation via Phillips Curve
[e.g. Coibion et al '18; Werning '22; Beaudry et al '24; Bigio et al '24]
I These models + our evidence: de cits cause in atiorf I INTTND

2. Stronger claim: if response of expectations to shocks is unbigsadom of the crowds ]

Then in ation expectations= decits E[ actual ination]= de cits
I From high frequency response of expectations to (low frequency) response of actual in ation

19/29



Evidence: In ation Expectations as an Unbiased Forecast

Standard test: is response of expectations to shocks unbiasedfon & Gorodnichenko '15]

Pri+1 FepPrt+1=a+ b (Fprt+r Ft 1Ptr+1)+ &

" pit+1 = year-over-year CPI in ation, sample: 2004-2023
" Fipi:t+1 = forecast ofp;-t+1 from swapsFi 1pii+1 = forecast ofp;t+1 a year earlier

If b = 0, revisions do not predict errofis in ation forecast likely unbiased
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Evidence: In ation Expectations as an Unbiased Forecast

Standard test: is response of expectations to shocks unbiasedfon & Gorodnichenko '15]

Pri+1 FepPrt+1=a+ b (Fprt+r Ft 1Ptr+1)+ &

" pit+1 = year-over-year CPI in ation, sample: 2004-2023
" Fipi:t+1 = forecast ofp;-t+1 from swapsFi 1pii+1 = forecast ofp;t+1 a year earlier
" If b = 0, revisions do not predict errofs in ation forecast likely unbiased

Estimates:b = 0:05(0:3) [cf. professional forecasters]

~ Additional tests: Mincer-Zarnowitz & serial correlation of forecast errors

Implication:
" Use response of expectations to learn about response of actual in ation

~ Next section takes this approach
20/29



Narrative + High Frequency:
E ect of '21 De cits on In ation
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Combining Narrative + High Frequency: the In ation Multiplier
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Combining Narrative + High Frequency: the In ation Multiplier
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Loose Monetary Policy Important: Short Term Rates Unchanged

But long term rates risgcf. Mian, Straub & Su 2024]
" Real rate multiplier of 0.1pp per 1% de cit-to-GDP shock (5 year - 5 year forward) 22729



Can HANK Models Match the In ation
Multiplier?
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Can HANK Models Match the In ation Multiplier?

Can HANK models match the in ation multiplier?
" Qualitatively, yes. But quantitatively ...?
" '21 de cits + post-Pandemic in ation = powerful test of the model
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Can HANK Models Match the In ation Multiplier?

Can HANK models match the in ation multiplier?
" Qualitatively, yes. But quantitatively ...?
" '21 de cits + post-Pandemic in ation = powerful test of the model

Simple + standard Heterogeneous Agent New Keynesian (HANK) model:
" Fraction mof hand to mouth households
" Fraction 1 mof overlapping generation households with mortality risk
Accurate approximation to richer HANK modelwolf 2021, Angeletos et al 2023]
" New Keynesian Phillips Curve for wages
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