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Optimal monetary policy: Friedman rule
• Social Planner’s problem (MIU model):

max𝑈𝑈 𝐶𝐶𝑡𝑡 ,
𝑀𝑀𝑡𝑡

𝑃𝑃𝑡𝑡
,𝑁𝑁𝑡𝑡

• Subject to
𝐶𝐶𝑡𝑡 = 𝐴𝐴𝑡𝑡𝑁𝑁𝑡𝑡1−α

• Optimality conditions:

−𝑈𝑈𝑛𝑛,𝑡𝑡
𝑈𝑈𝑐𝑐,𝑡𝑡

= 1 − α 𝐴𝐴𝑡𝑡𝑁𝑁𝑡𝑡α

𝑈𝑈𝑚𝑚,𝑡𝑡 = 0
• It follows optimal monetary policy (Friedman rule):

𝑖𝑖𝑡𝑡 = 0



Friedman rule and inflation
• Optimal monetary policy: 𝑖𝑖𝑡𝑡 = 0 (Friedman rule).
• At the equilibrium:

𝑖𝑖 − 𝜋𝜋 = 𝜌𝜌
• where 𝜌𝜌 is the real natural interest rate determined 

independently of nominal values.
• Then substituting the optimal  𝑖𝑖 = 0, we have:

−𝜋𝜋 = 𝜌𝜌
• Average optimal inflation is hence negative: 

𝜋𝜋 = −𝜌𝜌 < 0
• The Friedman rule implies a negative optimal inflation 

rate.



Price of firm i
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Relatively high price 
(sales low)
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Distortions associated with nominal rigidities

Price of firm i

𝑃𝑃𝑡𝑡∗ 𝑗𝑗 = ℳ Ψ′
𝑡𝑡 𝑌𝑌𝑡𝑡 𝑗𝑗

 𝑃𝑃𝑡𝑡∗ 𝑗𝑗 = 𝑃𝑃𝑡𝑡ℳ 𝜓𝜓′𝑡𝑡 𝑌𝑌𝑡𝑡 𝑗𝑗

Optimal price Real marginal cost

Nominal marginal cost

Optimal inflation is zero



Phelps-Tobin arguments
• The ability of the government to finance expenditures by 

issuing money is the `seigniorage' associated with its 
sovereign monetary monopoly. Both explicit and implicit 
taxes are distortionary. The distortion of the inflation tax 
is the diversion of resources or loss of utility associated 
with the scarcity of money, already mentioned. But there 
are also distortions in explicit taxes; lump-sum taxes are 
not available. The problem is to optimize the choice of 
taxes, given the necessity of government expenditure. 
This formulation correctly connects the money-supply 
process to the government budget. Tobin (1986: 11).

• Government budget constraint:
𝑀𝑀𝑡𝑡 −𝑀𝑀𝑡𝑡−1

𝑃𝑃𝑡𝑡
+
𝐵𝐵𝑡𝑡
𝑃𝑃𝑡𝑡

+ 𝜏𝜏𝑡𝑡(𝑤𝑤𝑡𝑡𝑙𝑙𝑡𝑡) = 𝑔𝑔𝑡𝑡 + 𝑡𝑡𝑡𝑡 + 𝑅𝑅𝑡𝑡−1
𝐵𝐵𝑡𝑡−1
𝑃𝑃𝑡𝑡−1



Inflation puzzle
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The debate: Optimal trend inflation
• Bailey (1957) and Friedman (1969) first raised the issue 

of the optimal monetary policy: 𝑟𝑟 = 𝑖𝑖 − 𝜋𝜋 ⇒ 𝜋𝜋 < 0.
• Khan et al. (2003) and Schmitt-Grohé and Uribe (2004), 

two key frictions driving the optimal inflation rate. 
– Adjustment costs of goods prices invariably drive the 

optimal inflation rate to zero: 𝜉𝜉𝑝𝑝  ⇒ 𝜋𝜋 = 0.
– Monetary transaction costs that arise unless the 

central bank implements the Friedman rule 
Stickiness implies about zero inflation: 𝜋𝜋 ≅ 0.

• Phelps (1973), to alleviate the burden of distortionary 
taxation, governments should resort to monetary 
financing, driving a wedge between the private and the 
social cost of money: 𝑔𝑔 > 0 ⇒ 𝜋𝜋 > 0.



The model in a nutshell
• A standard framework (non-linear, second-order 

approximation)
– Households: Consumption Euler equation (labor and 

consumption separable), money transaction cost 
(Friedman rule) proportional to the velocity

– Good producers: Price stickiness a la Rotemberg 
(zero inflation), monopolistic competition

– Labor market: a competitive market with distortionary 
labor tax (seigniorage)

– Augmented with public transfers
• Policies: Optimal Ramsey fiscal and monetary policy to 

finance an exogenous stream of public expenditure 
(timeless perspective, given steady state debt level)



The household’s problem
• Assuming: 𝑢𝑢 𝑐𝑐𝑡𝑡,𝑖𝑖 , 𝑙𝑙𝑡𝑡,𝑖𝑖 = ln 𝑐𝑐𝑡𝑡,𝑖𝑖 + 𝜂𝜂 ln 1 − 𝑙𝑙𝑡𝑡,𝑖𝑖

• The household maximizes:

𝑈𝑈 = 𝐸𝐸𝑡𝑡=0�
𝑡𝑡=0

∞

𝛽𝛽𝑡𝑡 𝑢𝑢 𝑐𝑐𝑡𝑡,𝑖𝑖 , 𝑙𝑙𝑡𝑡,𝑖𝑖

• Subject to:

𝑐𝑐𝑡𝑡,𝑖𝑖 1 + 𝑠𝑠(𝑣𝑣𝑡𝑡,𝑖𝑖) +
𝑀𝑀𝑡𝑡,𝑖𝑖

𝑃𝑃𝑡𝑡
+
𝐵𝐵𝑡𝑡,𝑖𝑖

𝑃𝑃𝑡𝑡
= 1 − 𝜏𝜏𝑡𝑡 𝑤𝑤𝑡𝑡,𝑖𝑖𝑙𝑙𝑡𝑡,𝑖𝑖 +

𝑀𝑀𝑡𝑡−1,𝑖𝑖

𝑃𝑃𝑡𝑡
+ 𝜃𝜃𝑡𝑡 +

𝑅𝑅𝑡𝑡−1𝐵𝐵𝑡𝑡−1,𝑖𝑖

𝑃𝑃𝑡𝑡
+ 𝑡𝑡𝑡𝑡

• Money velocity 𝑣𝑣𝑡𝑡,𝑖𝑖 = 𝑃𝑃𝑡𝑡𝑐𝑐𝑡𝑡,𝑖𝑖
𝑀𝑀𝑡𝑡,𝑖𝑖

. 

• Transaction cost 𝑠𝑠(𝑣𝑣𝑡𝑡,𝑖𝑖) [𝑠𝑠 𝑣𝑣∗ = 0 and 𝑠𝑠′ 𝑣𝑣𝑡𝑡,𝑖𝑖 > 0 for 
𝑣𝑣𝑡𝑡,𝑖𝑖 > 𝑣𝑣∗ > 0]. 



First-order conditions
• Good 𝑗𝑗’s demand: 

 𝑐𝑐𝑡𝑡(𝑗𝑗) = 𝑐𝑐𝑡𝑡
𝑝𝑝𝑡𝑡(𝑗𝑗)
𝑃𝑃𝑡𝑡

1
𝜌𝜌−1

• Lagrange multiplier: 

𝜆𝜆𝑡𝑡 =
𝑢𝑢𝑐𝑐 𝑐𝑐𝑡𝑡, 𝑙𝑙𝑡𝑡

1 + 𝑠𝑠(𝑣𝑣𝑡𝑡) + 𝑣𝑣𝑡𝑡𝑠𝑠′(𝑣𝑣𝑡𝑡)
• Euler equation:  

 𝜆𝜆𝑡𝑡 = 𝛽𝛽𝐸𝐸𝑡𝑡
𝜆𝜆𝑡𝑡+1𝑅𝑅𝑡𝑡
𝜋𝜋𝑡𝑡+1

• Labor supply:  
𝜆𝜆𝑡𝑡 1 − 𝜏𝜏𝑡𝑡 𝑤𝑤𝑡𝑡 = −𝑢𝑢𝑙𝑙 𝑐𝑐𝑡𝑡 , 𝑙𝑙𝑡𝑡

• Money demand:  
𝑅𝑅𝑡𝑡−1
𝑅𝑅𝑡𝑡

= 𝑠𝑠′ 𝑣𝑣𝑡𝑡 𝑣𝑣𝑡𝑡2 ⇒ 𝑀𝑀𝑡𝑡
𝑃𝑃𝑡𝑡

= 1
𝐴𝐴
𝑅𝑅𝑡𝑡−1
𝑅𝑅𝑡𝑡

+ 𝐵𝐵
𝐴𝐴

−12 𝑐𝑐𝑡𝑡



The firm’s problem
• Given the technology: 𝑦𝑦𝑡𝑡(𝑗𝑗) = 𝑧𝑧𝑡𝑡𝑙𝑙𝑡𝑡,𝑗𝑗

• Real wages: 𝑤𝑤𝑡𝑡 = 𝑧𝑧𝑡𝑡𝑚𝑚𝑐𝑐𝑡𝑡
• Flexible prices are set to equate the marginal cost to the 

inverse markup: 𝑚𝑚𝑐𝑐𝑡𝑡 = 𝜌𝜌
• Sticky price are due to Rotenberg's adjustment costs:

𝜉𝜉𝑝𝑝
2
𝑦𝑦𝑡𝑡 𝜋𝜋𝑡𝑡 − 1 2

• Price dynamics:
𝑧𝑧𝑡𝑡 𝜌𝜌 − 𝑚𝑚𝑐𝑐𝑡𝑡

1 − 𝜌𝜌
+ 𝜉𝜉𝑝𝑝𝜋𝜋𝑡𝑡 𝜋𝜋𝑡𝑡 − 1 = 𝐸𝐸𝑡𝑡𝛽𝛽Λ𝑡𝑡𝜉𝜉𝑝𝑝 𝜋𝜋𝑡𝑡+1 𝜋𝜋𝑡𝑡+1 − 1

Λ𝑡𝑡 =
𝑦𝑦𝑡𝑡+1𝜆𝜆𝑡𝑡+1
𝑦𝑦𝑡𝑡𝜆𝜆𝑡𝑡



Phillips curve
• Price dynamics:

𝑧𝑧𝑡𝑡 𝜌𝜌 − 𝑚𝑚𝑐𝑐𝑡𝑡
1 − 𝜌𝜌

+ 𝜉𝜉𝑝𝑝𝜋𝜋𝑡𝑡 𝜋𝜋𝑡𝑡 − 1 = 𝐸𝐸𝑡𝑡𝛽𝛽Λ𝑡𝑡𝜉𝜉𝑝𝑝 𝜋𝜋𝑡𝑡+1 𝜋𝜋𝑡𝑡+1 − 1

• Flexible prices (𝜉𝜉𝑝𝑝 = 0) are set to equate the marginal 
cost to the inverse markup:

𝑚𝑚𝑐𝑐𝑡𝑡 = 𝜌𝜌

• By setting Π𝑡𝑡 = 𝜋𝜋𝑡𝑡 𝜋𝜋𝑡𝑡 − 1 , the price dynamics can be 
written as

Π𝑡𝑡 = 𝐸𝐸𝑡𝑡𝛽𝛽Λ𝑡𝑡Π𝑡𝑡+1 +
𝑧𝑧𝑡𝑡

𝜉𝜉𝑝𝑝(1 − 𝜌𝜌)
𝑚𝑚𝑐𝑐𝑡𝑡 − 𝜌𝜌



Other equations
• Aggregate resource constraint:

𝑧𝑧𝑡𝑡𝑙𝑙𝑡𝑡 − 𝑐𝑐𝑡𝑡 1 + 𝑠𝑠𝑡𝑡 − 𝑔𝑔𝑡𝑡 −
𝜉𝜉𝑝𝑝𝑧𝑧𝑡𝑡𝑙𝑙𝑡𝑡 𝜋𝜋𝑡𝑡 − 1 2

2
= 0

• Shocks (AR(1)) technology (𝑧𝑧𝑡𝑡) and public consumption 
(𝑔𝑔𝑡𝑡) and a given public transfer (𝑡𝑡𝑡𝑡)

• Government budget constraint:

𝜏𝜏𝑡𝑡𝑤𝑤𝑡𝑡𝑙𝑙𝑡𝑡 +
𝑀𝑀𝑡𝑡 −𝑀𝑀𝑡𝑡−1

𝑃𝑃𝑡𝑡
+
𝐵𝐵𝑡𝑡
𝑃𝑃𝑡𝑡

= 𝑅𝑅𝑡𝑡−1
𝐵𝐵𝑡𝑡−1
𝑃𝑃𝑡𝑡−1

+ 𝑔𝑔𝑡𝑡 + 𝑡𝑡𝑡𝑡

• That is

𝜏𝜏𝑡𝑡𝑤𝑤𝑡𝑡𝑙𝑙𝑡𝑡 +
𝑐𝑐𝑡𝑡
𝑣𝑣𝑡𝑡
−

𝑐𝑐𝑡𝑡−1
𝜋𝜋𝑡𝑡𝑣𝑣𝑡𝑡−1

+
𝐵𝐵𝑡𝑡
𝑃𝑃𝑡𝑡
− 𝑅𝑅𝑡𝑡−1

𝐵𝐵𝑡𝑡−1
𝑃𝑃𝑡𝑡−1

− 𝑔𝑔𝑡𝑡 − 𝑡𝑡𝑡𝑡 = 0



Friedman rule
• Money demand and velocity are 

𝑣𝑣𝑡𝑡,𝑖𝑖 = 𝑃𝑃𝑡𝑡𝑐𝑐𝑡𝑡,𝑖𝑖
𝑀𝑀𝑡𝑡,𝑖𝑖

   and   𝑅𝑅𝑡𝑡−1
𝑅𝑅𝑡𝑡

= 𝑠𝑠′ 𝑣𝑣𝑡𝑡 𝑣𝑣𝑡𝑡2 

• If inflation were costless (𝜉𝜉𝑝𝑝 = 0) and money were not 
needed for public finance (𝑔𝑔 = 0), then, since 𝑠𝑠 𝑣𝑣∗ = 0, 
it would be optimal

𝑣𝑣𝑡𝑡,𝑖𝑖 = 𝑣𝑣∗

𝑅𝑅𝑡𝑡 − 1
𝑅𝑅𝑡𝑡

= 0 ⇒ 𝑅𝑅𝑡𝑡 = 1

• The Euler equation in the steady: 

 1 = 𝛽𝛽 𝑅𝑅
𝜋𝜋

⇒ 𝜋𝜋 = 𝛽𝛽 < 1

• Note that 𝜋𝜋 is the gross inflation rate, if 𝜋𝜋 < 1, prices are 
falling then the net rate is negative

1



Price adjustment cost
• Note that in the steady state 𝑦𝑦 = 𝑙𝑙, the aggregate 

resource constraint in the steady state is then:

𝑦𝑦 1 −
𝜉𝜉𝑝𝑝
2

𝜋𝜋 − 1 2 = 𝑐𝑐(1 + 𝑠𝑠) + 𝑔𝑔

• This implies a wedge between the production and the 
“gross” private and public consumption

• If money were not needed for public finance (e.g., 𝑔𝑔 = 0) 
and transaction cost are zero 𝑠𝑠 = 0, then 

𝑦𝑦 1 −
𝜉𝜉𝑝𝑝
2

𝜋𝜋 − 1 2 = 𝑐𝑐

• and it would be optimal to set the gross inflation rate:
𝜋𝜋 = 1

2



Tobin’s argument
• Government budget constraint:

𝑀𝑀𝑡𝑡 −𝑀𝑀𝑡𝑡−1

𝑃𝑃𝑡𝑡
+
𝐵𝐵𝑡𝑡
𝑃𝑃𝑡𝑡
− 𝑅𝑅𝑡𝑡−1

𝐵𝐵𝑡𝑡−1
𝑃𝑃𝑡𝑡−1

= 𝑔𝑔𝑡𝑡 + 𝑡𝑡𝑡𝑡 − 𝜏𝜏𝑡𝑡𝑤𝑤𝑡𝑡𝑙𝑙𝑡𝑡
• That is

1
𝑣𝑣
𝑐𝑐
𝑦𝑦

1 −
1
𝜋𝜋

+
𝑏𝑏
𝑦𝑦

(1 − 𝑟𝑟 − 𝜋𝜋) =
𝑔𝑔
𝑦𝑦

+
𝑡𝑡
𝑦𝑦
− 𝜏𝜏𝑤𝑤

• As 𝜏𝜏𝑤𝑤 = 𝑚𝑚𝑐𝑐 + 𝑢𝑢𝑙𝑙 1+𝑠𝑠+𝑣𝑣𝑠𝑠′

𝑢𝑢𝑐𝑐
, we obtain for 𝑠𝑠 = 0, 𝑡𝑡 = 0 

and 𝑏𝑏 = 0:
𝑔𝑔
𝑦𝑦

=
𝜋𝜋 − 1
𝜋𝜋

𝑚𝑚
𝑦𝑦

+ 𝑚𝑚𝑐𝑐 +
𝑢𝑢𝑙𝑙
𝑢𝑢𝑐𝑐

3



Social planner’s (Ramsey) problem
• Maximize the utility concerning

– Aggregate resource constraint
– Euler equation
– Government budget constraint
– Phillips curve
– Consumer multiplier (marginal utility of consumption)

• Implicitly

– Money demand: 𝑅𝑅𝑡𝑡−1
𝑅𝑅𝑡𝑡

= 𝑠𝑠′ 𝑣𝑣𝑡𝑡 𝑣𝑣𝑡𝑡2 ⇒ 𝑅𝑅𝑡𝑡 = 1
1−𝑠𝑠′ 𝑣𝑣𝑡𝑡 𝑣𝑣𝑡𝑡2

– Fiscal revenues are the wedge between the firm's 
wage cost and the household's desired wage rate: 

 𝜏𝜏𝑡𝑡𝑤𝑤𝑡𝑡𝑙𝑙𝑡𝑡 = 𝑧𝑧𝑡𝑡𝑚𝑚𝑐𝑐𝑡𝑡 + 𝑢𝑢𝑙𝑙 𝑐𝑐𝑡𝑡,𝑙𝑙𝑡𝑡 1+𝑠𝑠 𝑣𝑣𝑡𝑡 +𝑣𝑣𝑡𝑡𝑠𝑠′ 𝑣𝑣𝑡𝑡
𝑢𝑢𝑐𝑐 𝑐𝑐𝑡𝑡,𝑙𝑙𝑡𝑡

𝑙𝑙𝑡𝑡



Social planner: Lagrangian (ℒ)

𝐸𝐸0�
𝑡𝑡=0

∞

𝛽𝛽𝑡𝑡 �𝑢𝑢 𝑐𝑐𝑡𝑡, 𝑙𝑙𝑡𝑡 + 𝜆𝜆𝑡𝑡𝐵𝐵 𝜆𝜆𝑡𝑡 − 𝛽𝛽
𝜆𝜆𝑡𝑡+1𝑅𝑅𝑡𝑡 𝑣𝑣𝑡𝑡

𝜋𝜋𝑡𝑡+1

+ 𝜆𝜆𝑡𝑡𝐴𝐴𝑅𝑅 𝑧𝑧𝑡𝑡𝑙𝑙𝑡𝑡 − 𝑐𝑐𝑡𝑡 1 + 𝑠𝑠𝑡𝑡 − 𝑔𝑔𝑡𝑡 −
𝜉𝜉𝑝𝑝𝑧𝑧𝑡𝑡𝑙𝑙𝑡𝑡 𝜋𝜋𝑡𝑡 − 1 2

2
+

+ 𝜆𝜆𝑡𝑡𝐺𝐺𝐵𝐵𝐺𝐺 �
𝑐𝑐𝑡𝑡
𝑣𝑣𝑡𝑡

+
𝐵𝐵𝑡𝑡
𝑃𝑃𝑡𝑡
−𝑅𝑅𝑡𝑡−1 𝑣𝑣𝑡𝑡

𝐵𝐵𝑡𝑡−1
𝑃𝑃𝑡𝑡−1

−
𝑐𝑐𝑡𝑡−1
𝜋𝜋𝑡𝑡𝑣𝑣𝑡𝑡−1
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Baseline calibration (SGU, 2004)
• The time unit is meant to be a year

– Subjective discount rate is 0.96 (consistent with a 
steady-state real rate of return of 4% per year)

– Transaction cost parameters estimated (SGU, 2004)
– The debt-to-GDP ratio is assumed to be 0.44 percent.
– In the goods market, monopolistic competition implies 

a gross markup of 1.2, and the annualized Rotemberg 
price adjustment cost is set to have 8 month-contract 
duration (on average).

– No indexation, competitive labor markets.



Optimal inflation
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Result summary: Optimal trend inflation
• Fact A1 (SGU-trend inflation): Assuming that public 

transfers are neglected (𝑡𝑡𝑡𝑡 = 0), the optimal steady state 
inflation rate is about zero if the price-adjustment costs 
are not zero (𝜉𝜉𝑝𝑝 > 0). 

• Fact A2 (SGU-trend inflation): Assuming that public 
transfers are neglected (𝑡𝑡𝑡𝑡 = 0), in a flexible price 
economy (𝜉𝜉𝑝𝑝 = 0), the Friedman rule always applies. 

• Fact B (DTA-trend inflation): Assuming that public 
transfers are not neglected (𝑡𝑡𝑡𝑡 > 0), the optimal steady 
state inflation rate is positive as the Pheps’ effect 
dominates the other rationales for determining the 
optimal inflation rate.



Stabilization policies
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Result summary: Optimal policy mix
• Fact C1 (SGU-optimal-policy mix): In a sticky price 

economy (𝜉𝜉𝑝𝑝 > 0), if the effects of public transfers are 
neglected (𝑡𝑡𝑡𝑡 = 0), the optimal response to a government 
consumption shock is a mix of tax and debt rather than 
the inflation tax. 

• Fact C2 (DTA-optimal-policy mix): In a sticky price 
economy (𝜉𝜉𝑝𝑝 > 0), if the effects of public transfers are 
not neglected  (𝑡𝑡𝑡𝑡 = 0), the optimal response to a 
government consumption shock is a mix of tax and 
inflation rather than the debt. 



Without fiscal transfers

With fiscal transfers

Dynamic properties (2nd or. approx.)



First-order conditions in the steady state



Two-equation-simplified model
• By some simplification, the Ramsey problem reduces to

• Moreover

Government budget locus (GBC)

From the aggregate resource constraint

Marginal rate of substitution (MRS)



Ramsey equilibrium
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Intuition: Public consumption
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Intuition: Public consumption
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Intuition: Public transfers
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Phelps’ effect: Comparison
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Result summary: Optimal policy mix
• Fact D1 (public consumption): If the effects of public 

transfers are neglected, in a sticky-price economy (𝜉𝜉𝑝𝑝 >
0), the optimal response to a government consumption 
shock is to use a mix of tax and debt rather than the 
inflation tax.

• Fact D2 (public transfers): If the effects of public 
transfers are not neglected , in a sticky-price economy 
(𝜉𝜉𝑝𝑝 > 0), the optimal response to a government 
consumption shock is to use a mix of tax and inflation 
rather than the debt.



The optimal policy in the US
• The US economy (1960-2008)
• Reconsider the model by adding

– Sticky price and wage
– Time varying Price and wage indexation (high in 70s)
– Time varying public consumption
– Time varying public transfers



• By introducing nominal wage rigidities, time varying 
indexation (high in the 70s) and public expenditure.

-4
-2
0
2
4
6
8

10
12
14
16

19
60

19
64

19
68

19
72

19
76

19
80

19
84

19
88

19
92

19
96

20
00

20
04

Panel (a)

Inflation

0
5

10
15
20
25
30
35
40

19
60

19
64

19
68

19
72

19
76

19
80

19
84

19
88

19
92

19
96

20
00

20
04

Panel (b)

Taxation

Observed values
DSGE with public transfers
Standard DSGE model

Fiscal and monetary policy dynamics

Fiscal puzzle

Canonical NK model



0

10

20

30

40

50

60

70

80

U.S. debt on GDP

Reagan Bush senior Bush junior

Clinton



Result summary: The US macro-dynamics
• Fact E1 (Great Inflation): The outcomes of the Great 

Inflation are inconsistent with the optimal model’s 
outcomes without public transfers. By contrast. the 
model augmented with public transfers fairly matches the 
macro-data.

• Fact E2 (fiscal puzzle): Although the model augmented 
with public transfers reasonably matches the data (as 
inflation), a fiscal puzzle is observed. It’s hard to explain 
the tax revenue path.

• Fact E3 (political economy): Republicans’ 
governments experienced suboptimal low taxes and 
increasing sovereign debt. Democrats’ governments 
experienced sub-optimal high taxes and decreasing 
sovereign debt. 
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