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Background: Phelps-Friedman Debate
Some Ideas from Public Finance - Ram-
sey Theory

— Policy

— Private Sector Equilibrium

— Private Sector Allocation Rule

— Ramsey Problem

— Ramsey Equilibrium

— Implementability Constraint

— Ramsey Allocation Problem

— Ramsey Allocations

Simple One-Period Example
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(4) Evaluating Phelps-Friedman Debate Us-
ing Lucas-Stokey Cash-Credit Good Model

(a) General Remarks
(b) Model

(c) Ramsey Problem, Ramsey Allocation
Problem
(d) Surprising Result:
Friedman is “Right” for Lots of Pa-
rameterizations (Used Homotheticity
and Separability).

(5) Interpretation of Result

(a) Homotheticity and Separability Corre-
sponds to Unit Consumption Elastic-
ity of Money Demand

(b) Uniform Taxation Result in Public Fi-
nance for Non-Monetary Economies

(c) What Happens When You Don’t Have
Unit Elasticity?

(d) Who Is Right, Friedman or Phelps?
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(6) What Happens When g, z Are Random?
(Answer: Make P Random)

(7) Financing a War: Barro versus Ramsey.



Friedman-Phelps Debate

e Money Demand:

M
-5 = exp|—aR)

e Friedman:

(a) Efforts to Economize Cash Balances when
R High is Socially Wasteful

(b) Set R as Low As Possible - R = 1.

(¢) Since R = r+m, Frieman Recommends
™= —T.
(1) » ~ exogenous real interest rate rate
(ii) 7 ~ inflationrate, 7 = (P—P_1)/ P4



e Phelps:
(a) Inflation Acts Like a Tax on Cash Bal-
ances -
Seignorage = M; — My = M; - P My
Py Py P B
N M =«
T Pl+4n

(b) Use of Inflation Tax Permits Reducing
Some Other Tax Rate

(c) Extra Distortion in Economizing Cash Bal-
ances Compensated by Reduced Distor-
tion Elsewhere.

(d) With Distortions a Convex Function of
Tax Rates, Would Always Want to Tax
All Goods (Including Money) At Least
A Little.

(e) Inflation Tax Particularly Attractive if In-
terest Elasticity of Money Demand Low.



Question: Who 1s Right,
Friedman or Phelps?

e Answer: Friedman Right Surprisingly Of-
ten

e Depends on Income Elasticity of Demand
for Money

e Will Address the Issue From a Straight Pub-
lic Finance Perspective, In the Spirit of Phelps.

e Easy to Develop an Answer, Exploiting a
Basic Insight From Public Finance.



Some Basic Ideas from
Ramsey Theory

e Policy, 7, Belonging to the Set of ‘Budget
Feasible’ Policies, A.

e Private Sector Equilibrium Allocations,
Equilibrium Allocations, x, Associated with
aGivenm, x € B.

e Private Sector Allocation Rule, mapping
from mto x (i.e., 7 : A — B).

e Ramsey Problem: Maximize, w.e.t. 7w, U(x(7)).

¢ Ramsey Equilibrium: 7* € A and z*, such
that 7* solves Ramsey Problem and z* =
x(7*). ‘Best Private Sector Equilibrium’.
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e Ramsey Allocation Problem: Solve, z =
argmax U(x) forx € B

e Alternative Strategy for Solving the Ram-
sey Problem:

(a) Solve Ramsey Allocation Problem, to Find
x.
(b) Execute the Inverse Mapping, 7 = ().

(c) mand x Represent a Ramsey Equilibrium.

e Implementability Constraint: Equations
that Summarize Restrictions on Achievable
Allocations, B, Due to Distortionary Tax Sys-
tem.



Private sector Allocation
Rule, x(m)

Set, A, of Budget-
Feasible Policies

Private Sector
Equilibrium
Allocations, x

Set, B, of Private Sector
Allocations Achievable by
Some Budget-Feasible Policy



Example

e Households:

max u(c, {)
c,l

z(1 — 1),
z ~ ‘wage rate

o
VA

7 ~ labor tax rate

e Household Problem Implies Private Sector
Allocation Rules:

[(7), c(T)
e Ramsey Problem:

max u(c(r), (7))

subjectto g < zI(7)7



ulz(1-7)L1] /\/ uz(1-7)+u=0

/ I(7) \ ! »

Private Sector Allocation Rules:

(1), ¢(17) =z(1-7)]
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e Ramsey Equilibrium: 7%, ¢*, {* such that
(@) ¢ =c(7"), 1" = I(77)
‘Private Sector Allocations are a Private
Sector Equilibrium’

(b) 7* Solves Ramsey Problem
‘Best Private Sector Equilibrium’
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Analysis of Ramsey
Equilibrium

e Simple Utility Specification:

1
) =c— =l
u(c,l) = c 5

e Twwo Ways to Compute the Ramsey Equilib-
rium
(a) Direct Way: Solve Ramsey Problem (In
Practice, Hard)

(b) Indirect Way: Solve Ramsey Allocation
Problem (Can Be Easy)
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Direct Approach

e Private Sector Allocation Rules:

uz(l—=7)+u =0, c < (1 —7)zl
— z(1 — 1) =1(7)

— (1) = 2(1 — 7)l(1) = 2°(1 — 7)
e Ramsey Problem:

1
max 522(1 —7)?

subjectto : g < 72I(7) = 724(1 — 7).



/ Government Preferences

72

2
1z°(1-7) ‘Laffer Curve’
A/

*

727122—7—2—7[]—4g/22]§7 7222—7+2—7[]—4g/22]§7

I(7) = z+[z—4g])
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Indirect Approach

e Approach: Solve Ramsey Allocation Prob-
lem, Then ‘Inverse Map’ Back into Policies

e Problem: Need a Simpler Characterization
of B

B = {(c,l): Ir st u(l —7)z+wl =0,
c = (1—71)zl, g <rzl}

e Consider the Following Set D :

( )
D=<X(¢l): c+g<zl, uc+uyl=0
resourc;&)nstraint implementability constraint
\ /

e Key Result: D =B



Constraint Set, D, On Ramsey
Allocation Problem

Set of Points Satisfying the
Resource Constraint
ctg<zl

Set of Points Satisfying
Implementability

Constraint
c="F
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Proof of Key Result, b= B

Show: (¢,l) € D = (¢,l) € B

e Suppose (¢,l) € D, ie., u.c+ wl = 0,
c+g <zl

e Need to show: 37 s.t. (i) u(l —7)z+u; =
0,()c=(1—17)zl, (i) g < 72l

e Set 7 so that

l—7=

, so (1) holds.

UeZ
e Multiply Both Sides by [z and rewrite:

—ul
(1 — 7)1z = —~ = ¢, so (ii) holds.

Ue

e (ii1) follows (i1) and c + g < zl.
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Show: (¢,l) € B=(¢,l) € D

e Suppose (¢,1) € B,i.e., ITs.t. u.(1—7)z+
u=0,c=(1—-71)zl, g <7zl

e Need to show: (¢,l) € D, i.e., (i) u.c +
wl =0,(1)c+g < zl
e Multiply by [:
ue(1 — 7)zl +ul = 0, so (i) holds

e Combine HH and Gov’t Budget Constraints:

¢+ g < 21, so (ii) holds
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e Conclude:
B=D
e Express Ramsey Allocation Problem:

max u(c, {)
c,l

st u.c+wl =0, c+g <zl
or

max 2

st. P +¢g < zl



P-zl+g=0

Ramsey Allocation Problem:

Max %12
Subject to I + g < zI

Solution:
L=z3{z+[7 4]}

Same Result as Before!
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Ramsey Allocation Problem:

o
max Z ﬁtu(clta Cot, lt)a
t=0

{Clt,CQt,lt}ED —

where D is the set of allocations, ¢4, o, Iy,
t=0,1,2,..., such that

o0
/
E B uricrr + ugrcor + usly] = ugpap,

=0

U1t
cit +cop+g < zly, — > 1,
Ut
R B_ o
ag = ]13 Lo real value of initial government debit.
0
Assumption:

B 1 =0.
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Lagrangian Representation of
Problem:

There is a A > 0, Such that the Solution to
the RA Problem and the Following Problem
Coincide:

oo

max Z BW (i, car, s N)

{CltacQtalt} +—0

subject to

Uy¢
cip +coyu +g < zly, — > 1,
Ut

where

W (c1e, cory Uiy N) = (e, cor, ) A [ugicri+usicortusidy].



20

Restricting the Utility
Function

e Utility Function:

u(cy, e, l) = hicy, co)v(l),
h ~ homogeneous of degree k
v ~ strictly decreasing.

e Then, ujc; + uscy + usl = h kv 4+ v/'|, so

Wier, e, l;N) = hv+ Ah[kv + ']
hici, e2) QI A).

e Conclude - Homogeneity and Separability
Imply:

Wiler, e, ;A)  ui(er, e2,1)

Waler, e, 15 A)  usler, ea,1)
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Surprising Result: Friedman
1s Right More Often Than

You Might Expect

e Equating ‘Marginal Rate of Substitution’ in
W with Associated Marginal Rate of Tech-
nical Transformation:

W (Cl, CQ,Z )\)

= 1.
W2<Cla C2, la )\)

e Under Homogeneity and Separability:

U1(01,C27 l)

— 1.
U2(01,C2al)

e Conclude
R=1.

e Friedman Is Right!
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Generality of the Result

e Result is True for the Following More Gen-
eral Class of Utility Functions:

U(Cl, C2, l) — V<h<cla 02)7 l)a

where h 1s homothetic.

e Analogous Result Holds in ‘Money in Util-
ity Function’ Models and ‘ Transactions Cost’
Models (Chari-Christiano-Kehoe, Journal of
Monetary Economics, 1996.)

e Actually, strict homotheticity and separabil-
ity are not necessary.
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Consumption Elasticity of
Demand

e Homotheticity and Separability Correspond
to Unit Consumption Elasticity of Money

Demand.

e Money Demand:

_w_h_ e
e _h2_f(01>

U9

e Note: Holding iR Fixed, Doubling c Implies
Doubling M /P
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Uniform Taxation Result
from Public Finance For
Non-Monetary Economies

e Households:

max u(cy, ¢, 1)
Cl,CQ,Z

st. 2zl > (1 +71) + (1 +79)
— C1 = 01(71772), Co = 02(71772)7 [ = 5(71772)-

e Ramsey Problem:

I;la;_X U<C1 (7_1, 7_2)7 CZ<7_17 7_2)7 l<7-17 7-2))
1,72

S.t. g Z Cl<7'1, 7'2)7'1 + CQ(Tl, 7'2)7'2
e Uniform Taxation Result

ifu ="V (h(ci,c2),1), h ~ homothetic
then 7 1 = T9.
Proof : trivial! (just study Ramsey Allocation Problem)
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Similarities to Monetary
Economy
e Rewrite Budget Constraint:

zl < 1+7

C + 9.
1470~ 47y 2
e Similarities:
1 1+7
~1—r, L~ R.
1—|—7'2 1—|—7'2

e Positive Interest Rate ‘LLooks’ Like a Differ-
ential Tax Rate on Cash and Credit Goods.

e Have the Same Ramsey Allocation Prob-
lem, Except Monetary Economy Also Has:

U
2>,
U9
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What Happens if You Don’t
Have Unit Elasticity?

e Utility Function:

1—0 1-6

C C

l 1 2
u<017027 ) 1 — o 1_5

+ v(1)

e Money Demand:

—c M\ O
R = ﬂ _ Cq _ (?)
T =0’
> & (e—7F)
M
S d 10g <?>
dlog(c)
e Can Verify:
Utility Function Non-Monetary Monetary
Parameters EM Economy Economy
O0>o0 ey >1 719> 19 R=1
0 <o ey <1 19 <19 R>1
O=0 EM — T = T2 R=1
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Who 1s Right, Friedman or
Phelps?

e Friedman is Right (2 = 1) When Consump-
tion Elasticity of Money Demand is Unity
or Greater

e Close Connection to Uniform Taxation in
Public Finance
(But, R = 1 Holds More Generally Be-
cause of & > 1 Constraint in Monetary
Economies)

e Basic Idea:
Implicitly, High Interest Rates Tax Some
Goods More Heavily that Others. Under
Certain Conditions, Don’t Want to Do That.

e What is Consumption Elasticity in the Data?
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What To Do, When ¢, - Are
Random?

e Ramsey Principle: Minimize Tax Distortions
e If There is A Low Elasticity Item, Tax It

e If a Bad Shock Hits: Tax Capital
(i.e., hit things that reflect past decisions
like physical capital)

e Important ..... If a Good Shock Hits: Subsi-
dize Capital
(that minimizes ex ante distortions to cap-
ital accumulation)

e Movements in P May Be Best Thing (see
Simulations)
This Conclusion Will Be Dependent on De-
gree of Price Stickiness



53¢ : MONEY, CREDIT, AND BANKING

TABLE 3
PROPERTIES OF THE MONETARY MODELS
Models
High Risk
Rates Baseline Aversion LLD.
Labor Tax
Mean 20.05 20.18 20.05
Standard Deviation 1t .06 11
Autocorrelation .89 .89 .00
Correlation with
Government Consumption 93 -.93 93
Technology Shock -.36 .35 -.36
Output .03 -.06 02
Inflation _
Mean —.44 4.78 -2.39
Standard Deviation 19.93 60.37 9.83
Autocorrelation .02 .06 ~.4]
Correlation with
Government Consumption 37 .26 .43
Technology Shock -21 - =21 -.70
Output -.05 -.08 — .48
Money Growth
Mean -.70 4.03 —-2.78
Standard Deviation 18.00 54.43 3.74
* Autocorrelation 04 07 00
Correlation with
Government Consumption .40 .28 92
Technology Shock -.17 -.20 -.36
Output .00 -.07 .02
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Financing War: Barro versus
Ramsey

When War (or Other Large Financing Need)
Suddenly Strikes:

e Barro:

— Raise Labor and Other Tax Rates a Small
Amount So That When Held Constant at
That Level, Expected Value of War is Fi-
nanced

— This Minimizes Intertemporal Substitution
Distortions

— Involves a Big Increase in Debt in Short
Run

— Prediction for Labor Tax Rate: Random
Walk.
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e Ramsey:

— Tax Existing Capital Assets (Human, Phys-
ical, etc) For Full Amount of Expected
Value of War. Do This at the First Sign
of War.

— This Minimizes Intertemporal and Intratem-
poral Distortions (Don’t Change Tax Rates
on Income at all).

— Example:

x Suppose War 1s Expected to Last Two
Periods, Cost: $1 Per Period

x Suppose Gross Rate of Interest is 1.05

(i.e., 5%)

« Tax Capital 1 + 1/1.05 = 1.95 Right
Away.

x Debt Falls $0.95 in Period When War
Strikes.

— Involves a Reduction of Outstanding Debt
in Short Run.

— Prediction for Labor Tax Rate: Roughly
Constant.



