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Motivation: bridging the gap between TANK & HANK

• New workhorse model in macro: Heterogeneous-Agent New Keynesian
(HANK) [Kaplan-Moll-Violante 2018]

• Interest in tractable (’HANK’) models⇒ capture & clarify properties
[Debortoli-Galí 2018, Bilbiie 2019, Acharya-Dogra 2020, Challe 2020, Kopiec 2020,

Ravn-Sterk 2020]

• Our approach: bridge gap between influential Two-Agent (TANK) model
[Galí, López-Salido & Vallés 2007, Bilbiie 2008] and full-blown HANK setup

◦ HANK literature⇒ limitations of traditional TANK model
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The paper in one slide

• Develop a C(apitalist)-W(orker) TANK model to study the interaction of
household heterogeneity & fiscal policy

1 Model intermediately constrained worker household type via portfolio
adjustment costs (instead of fully hand-to-mouth)

⇒ Intertemporal marginal propensities to consume consistent with
micro data & multi-asset HANK models [Auclert-Rognlie-Straub 2018]

⇒ Fiscal multiplier path less sensitive to path of deficits (than in
benchmark with hand-to-mouth)

2 Adopt capitalist/worker structure

⇒ Avoid profit income e�ects on labor supply
[Broer-Hansen-Krusell-Öberg 2020]

⇒ Fiscal multipliers smaller (than implied by traditional two-agent
model with flexible wages)



Building Blocks
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A tale of two TANK models VAR evidence

• Point of departure: TANK-UH = canonical 2-agent NK model of limited
asset market participation [Galí, López-Salido & Vallés 2007, Bilbiie 2008]

1 Hand-to-mouth (H) households
2 Unconstrained (U) households

• 2 main issues highlighted in recent literature

1 Consumption dynamics inconsistent with micro data [Auclert-Rognlie-Straub
2018, Fagereng-Holm-Natvik 2019, Hagedorn-Manovskii-Mitman 2019]

2 Transmission of demand shocks hinges on implausible profit income
e�ects on labor supply [Broer-Hansen-Krusell-Öberg 2020]

• Introduce 2 modifications⇒ TANK-CW

1 Workers (W) can save subject to portfolio adjustment costs vs.
hand-to-mouth (H) fully excluded from asset markets

2 Capitalists (C) don’t supply labor (elastically) vs. Unconstrained (U) do



Introduction Building Blocks Household Heterogeneity & Fiscal Policy Conclusion Extra slides

Consumption dynamics with portfolio adjustment costs Bond-in-utility interpretation

• Auclert-Rognlie-Straub (2018): iMPCs key to understanding the
aggregate e�ects of macro policy (su�cient statistic result)

◦ ∂ct/∂xs = response of consumption at date t to an income shock at date s

• How do iMPCs look like according to di�erent models?

• Consider a partial equilibrium household problem

◦ Given processes for post-tax income and the real interest rate,
{
xit, rt

}
,

choose consumption/savings s.t. budget constraint

bit +
ψi

2

(
bit − bi

)2
= xit + (1 + rt−1)b

i
t−1 + f it − cit

◦ Trading in bonds potentially s.t. convex portfolio adjustment costs
indexed by ψi: penalized when bond holdings deviate from some long-run
level [Neumeyer & Perri 2003, Schmitt-Grohe & Uribe 2005]

◦ W: intermediate degree of adjustment cost, ψW

◦ H: nested for ψH →∞ (limited vs. limited asset market participation)
U/C: corresponds to ψU/C = 0 (permanent-income hypothesis)
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Consumption dynamics: Euler equation & analytical solution Analytical results

• Euler equation for worker, allowing for portfolio adjustment costs

u′(cWt ) = βEtu
′(cWt+1)

(1 + rt)

1 + ψW (bWt − bW )

◦ consider log utility w.l.o.g.

• Intuition: target saving, discounted Euler equation

• Analytical solution to log-linearized version

b̃
W
t = µ1 b̃

W
t−1 −

∞∑
l=0

µ
−(1+l)
2 Et

[
(x̂
W
t+l − x̂

W
t+l+1) + r̂t+l

]

where µ1 = 1
2

(
1 + β−1 + ψW −

√
(1 + β−1 + ψW )2 − β−1

)
is the stable root, satisfying |µ1| < 1

wheneverψW > 0, while µ2 =
(
1 + β−1 + ψW

)
− µ1 , such that |µ2| > 1



Introduction Building Blocks Household Heterogeneity & Fiscal Policy Conclusion Extra slides

Consumption dynamics: iMPCs Proposition 1 Anticipated windfall Interest rate shock

• Let’s compare theoretical iMPCs out of an unanticipated income
windfall to micro consumption data [Auclert et al. 2018, Fagereng et al. 2019]

• Average over unconstrained (U or C) & fully (H) vs. partially (W)
constrained (more on parameters in a minute)
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Labor supply and profit income e�ects Analytics Determinacy properties

• Broer-Hansen-Krusell-Öberg (2020) critique: RANK transmission
mechanism of mon. pol. driven by profit income e�ects on labor
supply due to countercyclical variations in markups – implausible!

• TANK-UH: tight interdependence of labor and financial markets makes
mechanism even more forceful [Bilbiie 2008]

◦ Bonus e�ect of intermediate PACs: more robust determinacy properties

• Capitalist/worker setup: firm ownership concentrated among
capitalists who do not supply labor [Walsh 2017, Broer et al. 2020]

⇒ short-circuits the profit income e�ect on labor supply



Household Heterogeneity & Fiscal
Policy
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What are the implications for fiscal policy? Equations: UH Equations: CW Parameters

• Embed alternative 2-household blocks into standard NK environment

◦ Firms: labor only input, sticky prices, flexible wages [Bilbiie 2008]
◦ Government: Taylor rule + simple fiscal block with tax rule that allows for

deficit finance [Galí, López-Salido & Vallés 2007]

• Compare GE e�ects of ⇑ in deficit-financed public spending according
to calibrated versions of di�erent TANK models

• Calibration of population shares, λ, and portfolio adjustment cost, ψW :
target micro consumption data

◦ Model with hand-to-mouth: ψH →∞ by definition, pick λ to match avg.
quarterly impact MPC ≈ 0.2

◦ Model with workers: pick ψW and λ to match avg. quarterly impact MPC ≈
0.2 and annual MPC ≈ 0.55
(similar values from IRF matching on macro time-series data)
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IRFs with hand-to-mouth vs. worker households With CW model Medium-scale variant
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Realistic iMPCs ⇒ output path sensitivity to financing mix ↓ Alternative fiscal rule
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No profit income e�ects on labor supply ⇒ multipliers ↓ Numbers Medium scale
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Insights from a capitalist-worker TANK model Forward guidance

• Introduced a two-agent New Keynesian (TANK) model with capitalists
and workers that matches the implications of richer HANK models in
key dimensions, while allowing for tractable analysis

1 Realistic pattern of intertemporal marginal propensities to consume

◦ Policy: the sensitivity of output path to public deficits is dampened relative
to the predictions of the traditional TANK model with hand-to-mouth
households

2 Immune to critique of transmission mechanism relying on profit
income e�ects on labor supply

◦ Policy: compared to the traditional TANK model (with flexible wages), fiscal
multipliers are smaller in size

Thank You!
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Structural VAR estimated on US macro data ( 1981:III-2007:IV) Main

GDP
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Figure 1: Empirical e�ects of an unanticipated shock to government spending (U.S.)

Notes: The figure shows empirical impulse responses for an unanticipated government spending
shock. Impulse responses are scaled such that the increase in government spending is equal to
one percent of GDP. All series are shown in percent deviation from baseline. Solid lines indicate
the median posterior density of impulse responses, while the shaded area represents the 16th to
84th percentiles.
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Benchmark TANK-UH model: equilibrium equations Main

Description Equation
Euler equation U ĉUt = Etĉ

U
t+1 − r̂t

Budget constraint U ĉUt + b̃Ut = n̂t + ŵt + d̃t
1−λ − t̃t +Rb̃Ut−1

Budget constraint H ĉHt = n̂t + ŵt − t̃t
Aggregate consumption ĉt = λĉHt + (1− λ)ĉUt
Aggregate labor supply n̂t = ϕ−1 (ŵt − ĉt)
Dividends d̃t = −ŵt
Phillips curve Π̂t = βEtΠ̂t+1 + (1−θ)(1−βθ)

θ
ŵt

Government budget constraint b̃t = Rb̃t−1 + g̃t − t̃t
Government spending g̃t = ρg g̃t−1 + εgt
Fiscal rule t̃t = φτtt̃t−1 + φτB b̃t + φτGg̃t

Taylor rule R̂t = φπΠ̂t

Fisher equation r̂t = R̂t − EtΠ̂t+1

Bond holdings b̃t = (1− λ)b̃Ut
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TANK-CW: equilibrium equations Main

Description Equation
Euler equation C ĉCt = Etĉ

C
t+1 − r̂t

Budget constraint C b̃Ct = d̃t
1−λ − t̃t +Rb̃Ct−1 − ĉCt

Euler equation W ĉWt = Etĉ
W
t+1 − r̂t + ψW b̃Wt

Budget constraint W b̃Wt =
(
n̂Wt + ŵt

)
nW +Rb̃Wt−1 − ĉWt − t̃t

Aggregate consumption ĉt = λĉWt + (1− λ)ĉCt
Labor supply n̂Wt = ϕ−1

(
ŵt − ĉWt

)
Dividends d̃t = −ŵt
Phillips curve Π̂t = βEtΠ̂t+1 + (1−θ)(1−βθ)

θ
ŵt

Government budget constraint b̃t = Rb̃t−1 + g̃t − t̃t
Government spending g̃t = ρg g̃t−1 + εgt
Fiscal rule t̃t = φτtt̃t−1 + φτB b̃t + φτGg̃t

Taylor rule R̂t = φπΠ̂t

Fisher equation r̂t = R̂t − EtΠ̂t+1

Bond holdings b̃t = λb̃Wt + (1− λ)b̃Ct
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Baseline Calibration Main
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Conditions for equivalence to bond-in-utility Main

• Portfolio adjustment costs: adjustment cost in budget constraint

u′(ct) + u′(ct)ρ
′(bt) = βEtu

′(ct+1)(1 + rt)

↓ ρ(bt) = ψ
2x

(bt − b)2, log utility, b = 0, log-linearized

ĉt − ψb̃t = Etĉt+1 − r̂t

• Bond-in-utility: E0

∑∞
t=0 β

t [u(ct) + v(bt)]

[Hagedorn 2018, Michaillat & Saez 2019]

u′(ct)− v′(bt) = βEtu
′(ct+1)(1 + rt).

• In general, equivalence between the two approaches requires that
v′(bt) = −u′(ct)ρ′(bt)

• First-order equivalent when v(bt) = − ψ
2x

(bt − b)2
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Analytical solution for the partial eqm. model with PACs Main

• Log-linearize around steady state with income normalized to unity,
bW = 0 and (1 + r) = β−1

• Substitute worker’s budget constraint into Euler equation

• Then for ψW > 0, the stationary solution is

b̃Wt = µ1b̃
W
t−1 +

∞∑
l=0

µ
−(l+1)
2 Et

[
(x̂Wt+l − x̂Wt+l+1) + r̂t+l

]
where µ1 = 1

2

(
1 + β−1 + ψW −

√
(1 + β−1 + ψW )2 − β−1

)
is the

stable root, satisfying |µ1| < 1 whenever ψW > 0, while
µ2 =

(
1 + β−1 + ψW

)
− µ1, such that |µ2| > 1

• Consumption can be backed out from the (log-linearized) budget
constraint, after cancelling out adjustment costs and rebate

ĉWt = x̂t + β−1b̃Wt−1 − b̃Wt



Extra slides

Analytics: unanticipated income shocks Main

Proposition (iMPCs for an unanticipated income shock)

Following an unanticipated one-o� income windfall the response of a
worker household’s consumption on impact is

dĉW0
dx̂W0

= 1− µ−1
2 .

The subsequent expected path of consumption, for t ≥ 1 obeys

E0

[
dĉWt

]
dx̂W0

= µt−1
1

(
β−1 − µ1

)
µ−1
2 .

For ψW →∞, the roots µ1 = 0 and µ2 →∞, so that the worker’s
consumption response reduces to that of a hand-to-mouth household.
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Analytics: anticipated income shocks Main

Proposition (iMPCs for an anticipated income shock)

The response of consumption when news arrives at t = 0 of a one-o�
income windfall that materializes s ≥ 0 periods later is

dĉW0
E0 [dx̂Ws ]

= µ−s2

(
1− µ−1

2

)
.

The subsequent expected path of consumption, for t ≥ 1 obeys

E0

[
dĉWt

]
E0 [dx̂Ws ]

=


µ−s2

(
1− µ−1

2

)
×
(
µt2 − (β−1 − µ1)µt−1

1

∑t
l=1

(
µ1
µ2

)1−l )
, for t ≤ s

µ
t−(s+1)
1 (β−1 − µ1)

(
µ−1
2 −

(
1− µ−1

2

)∑s
l=1

(
µ1
µ2

)l )
, for t > s,

where if s = 0 the empty sum is treated as equal to zero, as is convention.
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Analytics: interest rate e�ects Main

Proposition (Interest rate e�ects)

The response of consumption when news arrives at t = 0 of a one-o�
change in the real interest rate s ≥ 0 periods later is

dĉW0
E0 [dr̂s]

= −µ−(s+1)
2

The subsequent expected path of consumption, for t ≥ 1 obeys

E0

[
dĉWt

]
E0 [dr̂s]

=

−µ
t−(s+1)
2 + (β−1 − µ1)µt−1

1 µ−s2

∑t
l=1

(
µ1
µ2

)1−l
, for t ≤ s

µ
t−(s+1)
1 (β−1 − µ1)µ−1

2

∑s
l=1

(
µ1
µ2

)l
, for t > s.
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iMPCs for anticipated income shock Main
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Interest rate e�ects in the model with PACs Main
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Interest rate e�ects in the model with PACs: forward guidance Main
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(d) E�ect on consumption of news about an
interest rate cut at di�erent shock horizons
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Profit income e�ects on labor supply in TANK-UH Main

• Similar point made by Broer et al. (2020) for monetary policy

• Assume b̃t = 0 for simplicity

ϕn̂t + ĉt = ŵt,

ĉUt = ŵt + n̂t − t̃+
d̃t

1− λ ,

ĉHt = ŵt + n̂t − t̃t,

ĉt = λĉHt + (1− λ)ĉUt ,

t̃t = g̃t

⇒ n̂t =
(g̃t − d̃t)

1 + ϕ
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Profit income e�ects on labor supply with capitalists Main

• Now let’s break the link between profits and labor supply

• U(nconstrained) become C(apitalist)

n̂Ct = 0,

ĉCt =
d̃t

1− λ − t̃t,

n̂t = λn̂Ht ,

ϕn̂Ht + ĉHt = ŵt,

ĉHt = (ŵt + n̂Ht )nH − t̃t,

ĉt = λĉHt + (1− λ)ĉCt ,

⇒ n̂t =
g̃t

1 + ϕ
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Fiscal multipliers: simple and medium-scale models Main
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Full IRFs from all three simple models Main
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Fiscal rule such that bonds beak at impact Main

5 10 15
0

0.5

1

Output         

UH
UW
CW

5 10 15
0

0.5

1

Hours worked   

5 10 15
0

0.1

0.2

Real wage      

5 10 15
-0.2

-0.1

0

0.1

0.2
Consumption    

5 10 15

-0.2

-0.15

-0.1

-0.05

0
Consumption U/C

5 10 15

0

0.1

0.2

Consumption H/W

5 10 15
0

0.5

1
Bonds          

5 10 15

0

0.5

1
Bonds U/C      

5 10 15
0

0.2

0.4

0.6

0.8
Bonds H/W      

5 10 15
Time (quarters)

0

0.5

1
Taxes          

5 10 15
Time (quarters)

0

0.1

0.2

Labor share    

5 10 15
Time (quarters)

-0.25

-0.2

-0.15

-0.1

-0.05

Profits        



Extra slides

IRFs for medium-scale models Main
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Stability regions in the benchmark TANK-UH model Main
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Notes: This figure shows regions in parameter space that are associated with the presence of
uniqueness and multiplicity of the rational expectations equilibrium in a neighborhood of the
steady-state, respectively.
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Stability regions in the model with portfolio adjustment costs
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(a) Stability in (ϕ, λ, ψW ) space
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(b) Stability in (ϕ, λ, φπ) space

Notes: This figure shows regions in parameter space that are associated with the presence of
uniqueness and multiplicity of the rational expectations equilibrium in a neighborhood of the
steady-state. The right-hand panel assumes ψW = 0.074.
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