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Motivation

How to study the nominal macroeconomy?

• New Keynesianism

• (New) Monetarism

• Only good for the long term? (upward sloping Phillips curve)

• Applicability in “cashless” economies?
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Overview
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+ More labor → Result 1: downward sloping Phillips curve

+ Inside money → Result 2: financial sector integration
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+ Inside money → Result 2: financial sector integration

• “Deposits” required for transactions → financial shocks act like monetary shocks

• Banks must hire labor to intermediate untradable private debt & deposits →
positive relationship between the nominal rate & employment (“LM”)

→ Result 3: “Monetarist IS-LM”

2 / 14



Setup

The representative household:

• Consumes

• Supplies labor
• Operates firms
• Operates banks
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Household problem + +

max
ℓSt ,ℓ

F
t ,ℓ

B
t ,bt+1

E
t

∞∑
τ=t

βt+τ x
1−γ
t+τ

1− γ

s.t. Pt-1Wt-1ℓ
S
t-1 + Pt-1 A

F
t-1ℓ

F
t-1︸ ︷︷ ︸

yt-1

+(RN
t − 1)Pt-1 A

B
t-1ℓ

B
t-1︸ ︷︷ ︸

dt−CBt

+RN
t Pt-1bt =

Ptct + PtWtℓ
F
t + PtWtℓ

B
t + Ptbt+1
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CBt+1 ≥ ϕRRdt+1 (dt+1 ≡ AB
t ℓ
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→ With no reserve requirement, this is a “free banking” economy

→ When also no intermediation cost (RB
t = RD

t ), Lηt = Wt = AF
t (Friedman Rule)
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• Key idea: monetary policy influences the amount of inside money provided by the
private financial sector (works through the financial sector)

• Multiple possible channels

• Liquidity constraints: e.g. Piazzesi & Schnieder (2021), Bianchi & Bigio (2022)
• Capital constraints: e.g. Gertler & Karadi (2011), He & Krishnamurthy (2013)
• Competition: e.g Drechsler, Savov, & Schnabl (2017), Lagos & Zhang (2020)
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(Euler equation)

ℓSt
η
= β

E[x−γ
t+1]
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First order conditions:

Market clearing:

Ct = Yt (Goods market clearing)

LSt = LFt + LBt + LCBt (Labor market clearing)

WtLt + Ct = Dt+1 (Money market clearing)

Bt+1 + BB
t+1 + BCB

t+1 = 0 (Bond market clearing)
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Model

First order conditions:

Market clearing:

Solution:

Lηt = ( 1
RN
t+1

)2AF
t (Goods supply / Money demand)

Lηt = 1
RN
t+1

( 1
RN
t+1

(RN
t+1 − 1)− λRR

t

X−γ
t

)AB
t (Money supply)

1
RN
t+1

= β
E[X−γ

t+1 ]

X−γ
t

1
πt+1

(Euler equation)

RN
t+1 = RN

ss (
πt

πss
)ϕ

π
(
Lt
Lss

)ϕ
L
vt (Monetary policy rule)



Result 3: “Monetarist IS-LM”
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Note: strength of monetarist channel depends on supply chain depth
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Result 2: financial sector integration
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Result 1: downward sloping Phillips curve +

• Response to identical monetary policy shocks in sticky price vs flexible price model:
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Calibration

Name Parameter Value Target Notes

Preferences
Time preference β .961 RB

ss Di Tella et al, 2023
Frisch Elasticity η 2 ∼ Lt dynamics Standard: ≈ .5
CRRA γ 5 ∼ πt+1 dynamics Standard: at least 2

Technology
Relative fin. productivity AB

SS/A
F
SS 100 LF

t /Lt NIPA: ≈ 5%
Nominal frictions θ 0 / 0.9 PC slope Hazell et al (2022)

Policy
Steady state nominal rate RN

ss 1.052 πss NIPA: ≈ 2.3%
Response to inflation ϕπ 0 / 1.01 Depends on experiment
Response to employment ϕL 0 / 0 Depends on experiment
Reserve requirement ϕRR 0.25 Dt/CBt M2/M0 ≈ 5
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Aggregate demand?

• New Keynesian: all “demand” shocks work the same way

• Monetarist IS-LM:

• Productivity shocks: shift IS curve

• Financial & Monetary shocks: shift LM curve

• Risk shocks: ∼ shift IS curve
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Comparing predictions: the expectations-augumented Phillips curve back
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Real transactions and gross private debt are correlated

• Related: Fisher (1933), Levine (1997), Schularick & Taylor (2012), etc
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“Free banking” case +

4/ 12



Adding sticky prices Household problem back

Flexible price, perfect competition solution

Lηt = ( 1
RN
t+1

)2AF
t (Goods supply)

Lηt = 1
RN
t+1

( 1
RN
t+1

(RN
t+1 − 1)− λRR

t

X−γ
t

)AB
t (Money supply)

1
RN
t+1

= β
E[X−γ

t+1 ]

X−γ
t

1
πt+1

(Euler equation)

RN
t+1 = RN

ss (
πt

πss
)ϕ

π
(
Lt
Lss

)ϕ
L
vt (Monetary policy rule)

5 / 12



Adding sticky prices Household problem back

Flexible price, perfect competition solution

Lηt = ( 1
RN
t+1

)2AF
t (Goods supply)

Lηt = 1
RN
t+1

( 1
RN
t+1

(RN
t+1 − 1)− λRR

t

X−γ
t

)AB
t (Money supply)

1
RN
t+1

= β
E[X−γ

t+1 ]

X−γ
t

1
πt+1

(Euler equation)

RN
t+1 = RN

ss (
πt

πss
)ϕ

π
(
Lt
Lss

)ϕ
L
vt (Monetary policy rule)

Yt ∝ πt

5 / 12



Adding sticky prices Household problem back

Flexible price, perfect competition solution

Lηt = ( 1
RN
t+1

)2AF
t (Goods supply)

Lηt = 1
RN
t+1

( 1
RN
t+1

(RN
t+1 − 1)− λRR

t

X−γ
t

)AB
t (Money supply)

1
RN
t+1

= β
E[X−γ

t+1 ]

X−γ
t

1
πt+1

(Euler equation)

RN
t+1 = RN

ss (
πt

πss
)ϕ

π
(
Lt
Lss

)ϕ
L
vt (Monetary policy rule)

Yt ∝ πt

5 / 12



Adding sticky prices Household problem back

Flexible price, perfect competition solution

Sticky price, imperfect competition solution

âFt − η l̂∗t − 2r̂Nt+1 = 0 (Flexible price goods supply equation)

âBt − η l̂t + (A
B
ss

Lηss
− 1)r̂Nt+1 − ( AB

ssλ
RR
ss

LηssRN
ssX

−γ
ss

)λ̂N
t = 0 (Money supply equation)

x̂t =
−1
γ (r̂Nt+1 − π̂t+1) + E[x̂t+1] (Euler equation)

r̂Nt+1 = ϕππ̂t + ϕL l̂t + vt (Monetary policy rule)

π̂t =
(1−βθ)(1−θ)

θ η(ŷt − ŷ∗t ) + βE[π̂t+1] (New Keynesian Phillips curve)
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Adding sticky prices

• The New Keynesian output gap is proportional to the difference between the
policy-determined nominal rate RN and the “natural” real rate R∗

• “Divine coincidence” when RN = R∗
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policy-determined nominal rate RN and the “natural” real rate R∗

• “Divine coincidence” when RN = R∗

• The “natural” real rate R∗ is equal to the flexible price real rate RB

• The monetarist mechanism changes R∗; if in response to a contractionary monetary
policy shock, the monetarist mechanism R∗ increases by more than RN , the New
Keynesian output gap will be positive

• Two cases:

1. More persistent shock: ∆R∗ < ∆RN → flexible price Fisherian inflation, sticky
price contraction; monetarist & New Keynesian mechanisms are complementary

2. Less persistent shock: ∆R∗ > ∆RN → flexible price disinflation, sticky price
expansion; monetarist & New Keynesian mechanisms work in opposite directions
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Case 2: Less persistent shock back
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Bloom (2018) Di Tella (2019) Brunnermeier (2020) Szoke (2020) Friedrichs (2021)

• Quantitatively, these models struggle. Why?

1. The aggregate capital stock is slow moving, so large changes in capital investment
are required for modest output impact → Look at labor instead of capital

2. The income effect (precautionary motive) dominates substitution effect (risk
aversion) → Use GHH preferences to eliminate the labor supply income effect

• But, most macro models feature a spot, riskless labor market. To make labor risky,
need to assume that labor is chosen in advance, aka add “entrepreneurial risk”
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Entrepreneurial risk + inside money +

• Solution via third order perturbation, following Basu & Bundick (2017)
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Entrepreneurial risk: applications back

• Demand shocks

• “Uncertainty” increasingly popular as an explanation for business cycles
• With a reasonable policy rule, can get a deflationary contractionary shock

• Financial development

• With idiosyncratic risk, increases in financial sector productivity or means cheaper
insurance, lower risk, and real economic expansion

• Fiscal policy

• With idiosyncratic risk, redistributive fiscal policy likewise expansionary
• If the fiscal authority takes on the entrepreneurial risk, Ricardian equivalence also
does not hold
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