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MONETARY POLICY HAS HETEROGENEOUS EFFECTS ACROSS US REGIONS

(-0.4,-0.2]
[-6.1,-0.4]

» This paper:
1 Why is there regional heterogeneity in the employment response to MP?

11 Does it matter for the aggregate transmission of monetary policy?
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WHAT WE FIND
1 Theory: HANK model of a currency union with
< Heterogeneous MPC across counties Regional Keynesian Multiplier

< Het. share of non-tradable empl. p across counties 1—pxMPC

11 National aggregation: National Keynesian Cross

< Joint regional distribution of MPCs & non tradability matters for national response

111 Empirics: novel measure of county-level MPCs + test model with county-level micro-data

o Share of non-tradable empl. & MPC main drivers of regional heterogeneity, amplify response

v Quantitatively replicate empirical joint distribution + counterfactuals
< Match empirical IRFs
o State dependency — regional heterogeneity neutral in US, 30% amplification in ITA
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LITERATURE

I Heterogeneous Agents New Keynesian MOdelS (campbell and Mankiw, 1989; Bilbie, 2008; Werning, 2015; Challe et al., 2017;

Debortoli and Gali, 2018; Kaplan et al., 2018; Auclert, 2019; Hagedorn et al., 2019; de Ferra et al., 2020; Auclert et al., 2020, 2021a,b, 2023; Ravn and Sterk, 2020; Dupor et al., 2023;

Acharya et al., 2023; Patterson, 2023)
o Heterogeneity & MPCs shape the transmission of MP

< Our contribution: regional setting, heterogeneity both within & across regions matters

II Opt|ma| CU rre nCy AreaS (Mundell, 1961; McKinnon, 1963; Kenen, 1969; Alesina et al., 2002; Kenen and Meade, 2008; Farhi and Werning, 2016, 2017)
< Openness to trade determines potency of monetary and fiscal stabilization tools

o Our contribution: heterogeneity between union members

Integrate I & 11 — framework for MP transmission across regions + empirically testable insights

» MP across SPAacCe (Carlino and Defina, 1998; De Ridder and Pfajfar, 2017; Hauptmeier et al., 2023; Corsetti et al., 2021; Herrefio and Pedemonte, 2022; Aimgren et al.,

2022; Costain et al., 2022)
> Sequence space methods (Mankiw and Reis, 2006; Boppart et al., 2018; Auclert et al., 2023)

> Open—economy macroeconomics (Obstfeld and Rogoff, 1995; Gali and Monacelli, 2005, 2008; Rey, 2013; Miranda-Agrippino and Rey, 2020)

» Cross-sectional identification (Nakamura and Steinsson, 2014, 2018; Beraja et al., 2018; Chodorow-Reich et al., 2021; Hazell et al., 2022; Wolf, 2021a,b)
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» Multi-region currency union with atomistic counties j € [0, 1]

» Within-county household heterogeneity:

W.
max g Z ‘ﬁjt{u(cﬁt) — U(é]‘it)} st i + bjit+1 = —]te/i,ﬁjit +(1+ rt)bjity b]‘,‘t+1 > bj
{cjitsbjirs1} >0 P]’t
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» Within-county household heterogeneity:

W.
max EOZ 3 ulci) — (i)} st cjie + bjirr = P_']t@/itejit + (L +r)bjie,  bjiryr = by
Jt

{C]xh /xH»l} >0

» Aggregate consumption basket composed of two goods:

1 Tradables: cj; _f cix(j))dj’ = law of one price

11 Non-tradables: consumed locally
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» Within-county household heterogeneity:

) Wit
max Ko Z B ulci) — o)} st i+ biusr = == el + (1 + )b, bjipr > b;
{cjitsbjirs1} >0 P]'t

» Aggregate consumption basket composed of two goods:

1 Tradables: ¢f, = [} cjy(j')dj’ = law of one price 1 S 1\
Gjit = |wj¥ (Cjit ) + (1 —w)¥ (Cjit)
11 Non-tradables: consumed locally

n+1
n

a1 )7F o unions +
’ y]t -

_1 _1
» Two sectors: fj; = [(\,/ () (L =) T () i rigid wages
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TWO IMPORTANT STATISTICS

NT yA7NT

. £ W
» Non-tradable labor income share: p; = f@jwj_ € 1[0,1]
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: NTWNT
» Non-tradable labor income share: p; = W € [0,1]

o Consumption 1 1% = regional real labor income 1 p;%

o Governs exposure to regional vs national fluctuations

» Intertemporal MPCs (Auclert et al., 2023)
o Regional aggregate consumption function captures all the heterogeneity:

Wi
Cir ({Zfs}szo ’ {rs}szﬂ) ’ Zs ?;Lj

<~ Define Jacobian matrices + stack in vector notation:

B dlog Cir(-) (M)ss = dlog Cir(-)
] ]ts

= ——c" =—r ‘= (dlogLy,dlogLp,---)
(M;)ss log 2y, " loa(1 472’ dL; = (dlogLjy,dlogLp, - --)
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THE REGIONAL KEYNESIAN CROSS

PROPOSITION
The 1°'-order response dL; to a monetary shock dr & tradable demand shock dC" solves:

L, = (M;rdr+M,-dLj) v (1 p)dc”
N————’
Regional exposure National exposure

BELLIFEMINE, COUTURIER & JAMILOV THE REGIONAL KEYNESIAN CROSS 6/11



THE REGIONAL KEYNESIAN CROSS

PROPOSITION
The 1°'-order response dL; to a monetary shock dr & tradable demand shock dC" solves:

L, = (M}'dr—i—M,-dLj) v (1 p)dc”
N————’
Regional exposure National exposure

» Regional Keynesian multiplier non-linear in p and M;: M, = (I — /)/M,»)_l

BELLIFEMINE, COUTURIER & JAMILOV THE REGIONAL KEYNESIAN CROSS 6/11



THE REGIONAL KEYNESIAN CROSS

PROPOSITION

The 1°'-order response dL; to a monetary shock dr & tradable demand shock dC" solves:

L, = (M}'dr—i—M,-dLj) v (1 p)dc”
N————’
Regional exposure National exposure

» Regional Keynesian multiplier non-linear in p and M;: M, = (I — /)/M,»)_l

» Integrate RKCs over counties j — national equilibrium: endog. tradable demand

BELLIFEMINE, COUTURIER & JAMILOV THE REGIONAL KEYNESIAN CROSS 6/



THE NATIONAL KEYNESIAN CROSS

PROPOSITION
The 1°'-order response dL; to a monetary shock dr & tradable demand shock dC" solves:

L, = o (M}'dr—i—M,-dLj) v (1 p)dc”
N————’
Regional exposure National exposure

» Regional Keynesian multiplier non-linear in p and M;: M, = (I — /),M,»)_l
» Integrate RKCs over counties j — national equilibrium: endog. tradable demand

dL = (M + Cov(;;,',M/))dL + (Mr + (Cov(/),',M;-'))dr + Cov((1+ p; — p)M;,dL))

national multiplier national interest rate channel
» Joint distribution of MPCs and non-tradability across regions matters
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o~
o Step I: regress MPCs on bins for income, education, age, wealth & race — store coefficients
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» 2-step procedure to compute MPCs at the county-level, extend Patterson (2023):
o Step I: regress MPCs on bins for income, education, age, wealth & race — store coefficients

o Step II(a): compute county-level share of households in each bin — ACS
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THE GEOGRAPHY OF MPCS
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» 2-step procedure to compute MPCs at the county-level, extend Patterson (2023):

o Step I: regress MPCs on bins for income, education, age, wealth & race — store coefficients
© Step II(a): compute county-level share of households in each bin
o Step II(b): get county-level MPC as weighted average of MPC by household group

» Account for full distribution of agents along economic & socio-demographic characteristics
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THE GEOGRAPHY OF NON-TRADABLE EMPLOYMENT

Bottom decile
2n decile

3 decile

4 decile

5t decile

6™ decile
7% decile
8t decile
=9t decile

™ Top decile

» Non-tradable sector classification based on Mian & Sufi (2014)
» Annual employment data from US Census County Business Pattern

» Non-tradable employment & MPCs negatively correlated across counties ~ -0.25
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REGIONAL HETEROGENEITY IN THE RESPONSE TO MP

0.8
Regional responses
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» Large regional heterogeneity in the response to MP
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REGIONAL HETEROGENEITY IN THE RESPONSE TO MP

0.8
Regional responses
m=m National response

Employment response (pct)
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0 5 10 15 20 25 30 35 40
Quarters

» Large regional heterogeneity in the response to MP
» ... but does it matter for the aggregate?
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STATE DEPENDENT MONETARY TRANSMISSION

» Compare national response under regional heterogeneity with repr. region:
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STATE DEPENDENT MONETARY TRANSMISSION
» Compare national response under regional heterogeneity with repr. region:

o US: regional heterogeneity ~ neutral

o ITA: regional heterogeneity amplifies response by 30% < large MPC heterogeneity
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STATE DEPENDENT MONETARY TRANSMISSION

» Compare national response under regional heterogeneity with repr. region:

o US: regional heterogeneity ~ neutral

o ITA: regional heterogeneity amplifies response by 30% < large MPC heterogeneity

» State dependency — potency of MP depends on full regional distribution

Employment response (pct)

-~ As-if benchmark
—— Full regional heterogeneity

Employment response (pet)

--  As-if benchmark

Full regional heterogeneity

0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Quarters Quarters
United States Italy
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CONCLUSION AND WAY FORWARD

» Regional heterogeneity in response to MP explained theoretically and empirically by:
o Local MPC

o Local share of the non-tradable sector

» Multiplier non-linear in MPC & p; — joint distribution matters for aggregate

o State dependency: regional heterogeneity amplifies MP in ltaly, not in US

» Portable framework: follow-up project on €-zone — heterogeneous fiscal policy
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CONCLUSION AND WAY FORWARD

» Regional heterogeneity in response to MP explained theoretically and empirically by:
o Local MPC

o Local share of the non-tradable sector

» Multiplier non-linear in MPC & p; — joint distribution matters for aggregate

o State dependency: regional heterogeneity amplifies MP in ltaly, not in US

» Portable framework: follow-up project on €-zone — heterogeneous fiscal policy

Thanks!
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REGRESSION SPECIFICATION

» Panel local-projection (weighted by 2000 population):

J 12

Alog(Ljryn) =y + o + Z Bin X Dj X €t + Z YneAlog(Lit—¢) + tjn
=1 =1

<

Dj,: Dummy for county j

o agy,: county fixed effect

<o

o time fixed effect = absorbs the shock

o [j: county-specific slope = unexplained heterogeneity
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THE DISTRIBUTION OF COUNTY-SPECIFIC RESPONSES

B 1
T T T T T
18 12 -0.6 0.0 06 12
County-specific response
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MODEL PARAMETRIZATION

Parameter Description Value Comment

o Inverse IES 1 Standard

%) Frisch Elasticity 1 Chetty et al. (2011)

P Labor disutility 1 Normalization

v Elasticity of substitution between the two goods 1.5 Hazell et al. (2022)

n Elasticity of substitution between the two sectors  0.45 Berger et al. (2022)

w Preference for non-tradables 0.66 Hazell et al. (2022)

Pe Persistence of the log-productivity process 0.966 McKay et al. (2016)

oe Cross-sectional std of log-productivity process 0.017  McKay et al. (2016)

b Borrowing limit -1 Target r = 4% annually
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DETAILS ON REGIONAL MPCs

» Use self-reported MPC out of capital losses from Fuster et al. (2020)

4
MPCip = v+ 6y + ZB Dstt + ZﬁADszt + Zﬁstzt + ZﬁEDszt + ZB!VDZX + Uit
1 =1
;H %,_/ %,_/ N
Race bins Age bins Income bins Educ. bins Wealth bins

» Use ACS to bin households in groups g. Group-specific MPC:
—_— 9 N 5 A
MPC; a+2/3RDR +Z/3A s+ D+ AD sﬁZﬂsW
s=1 s=1

» County-level MPC: avg. of group-specific MPCs, weighted by share of hhs in each group:

MPC; = > 5, MPC,
8
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LP FULL SPECIFICATION

Aln(th+h) = aj + O —1—@11\” X D]I-;]T X &t + 5]11\4 X D;VI X €1 + o + Uit

) g ) ) : | ion &I ntrol
Fixed effects ~ Openness interaction MPC interaction nteraction & lagged controls

» Baseline group: high MPC, high non-tradables counties
1 BT high MPC, low non-tradables counties less responsive than baseline

11 8" low MPC, high non-tradables counties less responsive than baseline

-4
&
o
e ~ z
£ £ /-\
: Be ==
2 s
H Eo
] ERS
O« 3
-
<
0 6 12 18 24 30 36 0 6 12 18 24 30 36
NT ﬂM
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HORSE-RACE : MPCS & NON-TRADABLES WIN

» Stack county elasticities into a vector 3
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HORSE-RACE : MPCS & NON-TRADABLES WIN

» Stack county elasticities into a vector 3

» Assemble a matrix of county-level features X
o Including MPCs & non-tradable empl.
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HORSE-RACE : MPCS & NON-TRADABLES WIN

» Stack county elasticities into a vector 3

» Assemble a matrix of county-level features X
o Including MPCs & non-tradable empl.

» Run horse-race with LASSO:

a =argmin [|8 - Xa||+ A |a
* i
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v

v

HORSE-RACE : MPCS & NON-TRADABLES WIN

Stack county elasticities into a vector 3

Assemble a matrix of county-level features X
o Including MPCs & non-tradable empl.

Run horse-race with LASSO:

& =argmin [|8 — Xal| + )\ > |l
[e 2 .
1

Increase )\ and plot "survival function”

Local MPCs & non-tradable empl. important

BELLIFEMINE, COUTURIER & JAMILOV

THE REGIONAL KEYNESIAN CROSS

Non-tradable empl.
MPC

Housing cost
Poverty rate
Deposit HHI
Voting rate
Unemployment rate
Sh. of black
Participation rate
Sh. hh. in debt

Sh. of young

Home ownership
Sh. hispanic
Gender

Firm size

Sh. of rural

Entry rate
Temperature

Penlaty term A
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CORRELATION BETWEEN MPCS AND p

32
314 e
[ ]
° [ ]
g ° oo
= °
3 ° ® °
° ° °
[ )
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29+ ° e
[
T T T T T T
4 5 6 7 8 9

Share of n(.)n—t'radable employment
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MATCHING THE REGIONAL STRUCTURE

» Calibration computationally intensive with 3000+ counties
» Draw samples of N = 10 representative counties from empirical distribution

» Pick the sample closest to moments of interest

» Calibrate /J; and «; to match the {MPC;, f),}}il in the model’s steady state

< Match the empirical MPC to the first entry in M,
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MATCHING THE REGIONAL HETEROGENEITY IN THE RESPONSE

» Plot on-impact response for 3,000 calibrated counties in the (p;, MPC;) space
1 Response increasing in MPC
11 Effect of MPC on the response increasing in p < MPC-p complementarity in the multiplier
111 Response decreasing in p for low MPC and increasing in p for high MPC

< Opposite channels: multiplier vs trade exposure
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