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Motivation

 What should the (long-run) optimal inflation rate be?

 What role do financial frictions play?

• Can financial frictions destroy the superneutrality of money?

 Should emerging markets, with less developed financial 
markets, have a higher inflation rate/target?
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Inflation Target 

Source: IMF, WEO, Sept. 2005
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Literature

 Money as store of value = bubble

\Friction OLG Incomplete Markets + idiosyncratic risk

Risk deterministic endowment risk
borrowing constraint

investment risk

Only money Samuelson Bewley

With capital Diamond Aiyagari Angeletos

Inefficiency
𝑟 < 𝑟∗, 𝐾 > 𝐾∗

Risk tied up with 
individual capital
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Literature

 Money as store of value = bubble

\Friction OLG Incomplete Markets + idiosyncratic risk

Risk deterministic endowment risk
borrowing constraint

investment risk

Only money Samuelson Bewley

With capital Diamond Aiyagari Angeletos  𝑞 = 1

𝑓′ 𝑘∗ = 𝑟∗, 
Dynamic inefficiency
𝑟 < 𝑟∗, 𝐾 > 𝐾∗

Inefficiency
𝑟 < 𝑟∗, 𝐾 > 𝐾∗

capital shock

depends on 
price of capital 𝑞
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Literature

 Money as store of value = bubble

\Friction OLG Incomplete Markets + idiosyncratic risk

Risk deterministic endowment risk
borrowing constraint

investment risk

Only money Samuelson Bewley

Basic “I Theory”

With capital Diamond Aiyagari

𝑓′ 𝑘∗ = 𝑟∗, 
Dynamic inefficiency
𝑟 < 𝑟∗, 𝐾 > 𝐾∗

Inefficiency
𝑟 < 𝑟∗, 𝐾 > 𝐾∗

Pecuniary externality
Inefficiency
𝑟 > 𝑟∗, 𝐾 < 𝐾∗

𝑟𝑚 = 𝑔

cash flow shock
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Main results

 HH portfolio choice
• Physical capital:     w/    idiosyncratic risk + dividend
• Money: w/o  idiosyncratic risk + no dividend (bubble)

 Tilted inefficiently towards money

 Money growth ⇒ inflation ⇒ “tax on money”
 ⇒ lowers real interest rate ⇒ tilts portfolio choice
 ⇒ boosts physical investment ⇒ higher economic growth
 ⇒ raises real interest rate (partially undoes inflation tax)

 Pecuniary externality: 
• individual households do not take this GE effect into account. 
• Planner who can print money and distribute seignorage can improve 

growth + Pareto welfare. 

 Derive optimal money growth rate/inflation rate
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Model setup

 In each period 𝑗
• HH enters with physical capital 𝑘𝑡 & nominal money 𝑚𝑡

• Produce output 𝐴𝑘𝑡Δ𝑡

• Real cash flow shock 𝑧𝑗 = 𝜎𝜀𝑗𝑘𝑗 Δ𝑡

• Transfer from government 𝜏𝑤 (proportional to wealth)

• Decide
 Investment rate 𝜄 𝑘′𝑗+1 = [ 1 + Φ 𝜄 − 𝛿 Δ𝑡]𝑘𝑗
 Adjustment cost function Φ 𝜄 = 1

𝜅
log(1+𝜅𝜄)

• Portfolio & consumption choice

 Purchase/sell physical capital 𝑥𝑗
𝑘 = portfolio share

 Consume 𝑐𝑗
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Model setup

 Consumption good is numeraire

 𝑞 price of physical capital 
real value of all physical capital 𝑞𝐾𝑗

 𝑝 real value of all nominal wealth 𝑝𝐾𝑗

𝑀𝑗 aggregate nominal money supply
• grows at a rate 𝜇

• Seignorage income is 𝜇Δ𝑡

1+𝜇Δ𝑡
𝑝𝐾𝑗

℘𝑗 ≔
𝑀𝑗

𝑝𝐾𝑗
is the price level
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Model setup

 Consumption good is numeraire

 𝑞 price of physical capital 
real value of all physical capital 𝑞𝐾𝑗

 𝑝 real value of all nominal wealth 𝑝𝐾𝑗

𝑀𝑗 aggregate nominal money supply
• grows at a rate 𝜇 policy variable of government

• Seignorage income is 𝜇Δ𝑡

1+𝜇Δ𝑡
𝑝𝐾𝑗

℘𝑗 ≔
𝑀𝑗

𝑝𝐾𝑗
is the price level
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Model setup

 HH’s budget constraint

 Government’s budget constraint
• Seignorage income

• Distribution through transfers 𝜏
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Optimality conditions

 Optimal investment rate 𝜄∗

• 𝑞 =
1

Φ′(𝜄∗)
= 1 + 𝜅𝜄∗ Tobin’s q

 Optimal consumption
• 𝑐∗ = 𝜌

1+𝜌Δ𝑡
𝑤′ due to log utility

 Where 𝑤′ = 𝑅𝑘𝑞𝑘 + 𝑅𝑚𝑚

℘
+𝜏𝑤 wealth just prior to consumption

 𝑅𝑘 = 1 + 𝐴−𝜄∗

𝑞
+Φ 𝜄∗ −𝛿

𝑔≔

Δ𝑡 + 𝜎

𝑞
𝜀 Δ𝑡 “capital return”

 𝑅𝑚 = 1+𝑔Δ𝑡

1+𝜇Δ𝑡
= 1 + 𝑔−𝜇

1+𝜇Δ𝑡
Δ𝑡 “money return”

 𝑅𝑝 𝑥𝑘 ≔ 𝑥𝑘𝑅𝑘 + 1 − 𝑥𝑘 𝑅𝑚 + 𝜏 “portfolio return”

 Optimal Portfolio
max
𝑥𝑘

1
1+𝜌Δ𝑡𝛼1𝐸[log 𝑅𝑝(𝑥𝑘)]

• 𝑥𝑘∗ =
𝑞(𝐴−𝜄∗)

𝜎2 +
𝑞2𝜇

𝜎2
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Market clearing conditions

 Goods market
• 𝐴𝐾𝑗Δ𝑡 = 𝜄∗𝐾𝑗Δ𝑡 + 𝜌

1+𝜌Δ𝑡
𝑊𝑗

′Δ𝑡

• 𝐴 − 𝜄∗ Δ𝑡 = 𝜌 Δ𝑡 + Φ 𝜄∗ − 𝛿 Δ𝑡 2 𝑝 + 𝑞

• 𝐴 − 𝜄∗ = 𝜌(𝑝 + 𝑞) for Δ𝑡 → 0

 Capital market

•
𝑥𝑘𝑊𝑗

𝑞
= 𝐾𝑗 ⇒ 𝑞

𝐾𝑗

𝑊𝑗
=𝑥𝑘 =

𝑞(𝐴−𝜄∗)

𝜎2 + 𝑞2𝜇

𝜎2

•
1

𝑝+𝑞
=

𝐴−𝜄∗

𝜎2 +
𝑞𝜇

𝜎2

 Money market
• clears by Walras law
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Equilibrium 

 Collecting the three equations:

 Equilibrium solved in terms of  𝜇 ≔ 𝑥𝑘𝜇 (monotone transformation)
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Welfare

 Plug in FOC in value function

 Plug in equilibrium

 All households start symmetrically

 Expected Utility of an individual household
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Optimal inflation rate

 Money growth 𝜇 affects (steady state) inflation 
in two ways

𝜋 = 𝜇 − (Φ 𝜄∗ 𝜇 − 𝛿)

𝑔

 Proposition: 
• If 𝜎

𝜌
>

2(𝐴𝜅+1)

1+2𝜅𝜌
, welfare maximizing money growth rate 𝜇∗ > 0. 

 Market outcome is not even constrained Pareto efficient
 Economic growth rate, 𝑔 > 𝑟𝑚, is also higher

• Growth maximizing 𝜇𝑔∗ ≥ 𝜇∗,  s.t. 𝑝𝑔∗ = 0, Tobin (1965)

 Corollary: No super-neutrality of money
• Nominal money growth rate affects real economy

 No price/wage rigidity, no monopolistic competition

increasing in  𝜇
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Optimal Inflation rate: Emerging markets

 Proposition: (comparative static)
• 𝜇∗does not depend on depreciation rate 𝛿, but inflation does

• 𝜇∗ is strictly increasing in idiosyncratic risk 𝜎
“Emerging markets should have higher inflation target”
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Conclusion: our 3 initial questions

 What should the (long-run) optimal inflation rate be?
• Competitive market outcome is constrained Pareto inefficient.

• Inflation is Pigouvian & internalizes pecuniary externality!
 HH take real interest rate as given, but

 Portfolio choice affects economic growth and real interest rate

 What role do financial frictions play?
• incomplete markets ⇒ no superneutrality of money

 No price/wage rigidity needed

 Emerging markets, with less developed financial markets, 
should have higher inflation rate/target
• Higher idiosyncratic risk ⇒ higher pecuniary externality


