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I Motivation

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

" What role do financial frictions play?

e 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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Il Inflation Target

Table 4.1. Inflation Targeters

Inflation Targeting Unique Numeric Current Inflation Forecast Publish
Adoption Date! Target = Inflation Target (percent) Process Forecast
Emerging market countries
Israel 1997:Q02 Y 1-3 Y Y
Czech Republic 1998:Q1 Y 3 (+/-1) Y Y
Korea 1998:02 Y 2.5-3.5 Y Y
Poland 1999:Q1 Y 2.5 (+/-1) Y Y
Brazil 1999:02 Y 45 (+/-2.5) Y Y
Chile 1999:03 Y 2—4 Y Y
Colombia 1999:03 Y 5 (+/-0.5) Y Y
South Africa 2000:Q1 Y 36 Y Y
Thailand 2000:Q2 Y 0-35 Y Y
Mexico 2001:Q1 Y 3 (+/1) Y N
Hungary 2001:Q3 Y 3.5 (+/-1) Y Y
Peru 2002:Q1 Y 2.5 (+/-1) Y Y
Philippines 2002:Q1 Y 56 Y Y
Industrial countries
New Zealand 1990:Q1 Y 1-3 Y Y
Canada 1991:Q1 Y 1-3 Y Y
United Kingdom 1992:04 Y 2 Y Y
Australia 1993:Q1 Y 2-3 Y Y
Sweden 1993:Q1 Y 2 (+/-1) Y Y
Switzerland 2000:01 Y <2 Y Y
Iceland 2001:Q1 Y 25 Y Y
Norway 2001:Q1 Y 2.5 Y Y

Source: IMF, WEQO, Sept. 2005
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I Literature
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Only money Samuelson Bewley
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" Money as store of value = bubble

\Friction OLG Incomplete Markets + idiosyncratic risk
Risk deterministic endowment risk investment risk
borrowing constraint
Only money Samuelson Bewley
+ Basic “I Theory”

With capital Diamond Aiyagari cash flow shock
f'(k™) =r", _ Pecuniary externality
Dynamic inefficiency  Inefficiency Inefficiency
r<r*, K>K" r<r*, K>K" r>r", K <K*

r’=g



I 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”

" = |owers 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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I Model setup

" |n each period j
* HH enters with physical capital k; & nominal money m;

* Produce output Ak:At
* Real cash flow shock Zj = asjkj\/A_t
* Transfer from government TW  (proportional to wealth)
* Decide
" |nvestment rate kK'ip1 = [(1 + @) — §)At]k;
= Adjustment cost function d() = %log(lﬂa)
_ * Portfolio & consumption choice
= Purchase/sell physical capital x]'-lc = portfolio share
= Consume Cj
- l J ,
{cj.kig |l..if_:ﬁ{|~.far}_}:’;n b ; ( 1 + ﬂﬁt} og ¢ Al

Brunnermeier & Sannikov: Optimal Inflation Rate

Time-line within period




I Model setup
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* Brows at a rate U
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I Model setup

= Consumption good is numeraire

" g price of physical capital
real value of all physical capital qK;

= p real value of all nominal wealth  pK;

" M; aggregate nominal money supply

e grows at a rate U policy variable of government
a * Seignorage income is 1_‘:ﬁztp1<j

M ;
. 0= J 1
" oK 19 the price level
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I Model setup

" HH’s budget constraint

(cj + tikj) At + qkjy1 + Myl _
Pj
Ak; At + 2+ q (1+ (2(1;) — 6)At) kj + R, ,;le + 7w,
i
" Government’s budget constraint
* Seignorage income
M. — ﬂ-f:_l 1 ,U&f
S = —2 I pK; = (1 — K; = K.
U - M; PR ( 1+ ,u..ﬁt) P23 1+ p,.ﬁtp [

e Distribution through transfers ©

wj g _ P JT7AN; .
(p+q)K; "’ p+aql+pAt /
=:T
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I Optimality conditions

" Optimal investment rate ("
1

1= = 1+ Kt Tobin’s g
" Optimal consumption
« ~¥ — P / 1
C" = oW due to log utility
= Wherew' = Rfgk + m%+‘cw wealth just prior to consumption
= Rk =1+ (A;‘*+cb(a*)—6) At + ZeVat “capital return”
=
= R = 1AL — 1 4 IR py “money return”

1+uAt 1+ uAt

= RP(x*) = x*RF + (1 —x*)R™ + 1 “portfolio return”

* ® Optimal Portfolio

max ———a.E[log RP (x¥)]

1
1+pAt
Ellog Rp(.lf )] = [(Rp(:r") — l) — E(Rp(.rk) — 1)?*] + o(At) =

A —
R (@{L*) Y S i+ z( .

Pt+4q

L 1, poo?
+ p) — E(:r: ) ?) At

ks qQ(A-U) | q*u
_' 2 + 2
9) 0)
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I Market clearing conditions

=" Goods market
* AK;At = KAt + 2o WA

* (A—)At = plAt + (CD(L ) — 8)(At)*](p + q)
cA—0U=p({p+q) for At = 0

= Capital market

xk

W

I = K; = qL=xk =
q qW]x a2 0'2

q(A- L) 21

1 A-
P"‘CI o?

_|__

" Money market
 clears by Walras law
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I Equilibrium

" Collecting the three equations:

qg=1+ K"
plp+q) =A—-1"
2
o
= A—1"+qu
q+p qf

" EqU|I|br|um solved in terms of[i = Xk,l,l (monotone transformation)

o(1+ kp)
" p= — — (1+ rA)
VP T H Q
KRpPo < .
g=1+rA— —— 3 <©
S =A—p

VPt
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I Welfare

" Plug in FOC in value function

" Plug in equilibrium

" All households start symmetrically

" Expected Utility of an individual household

g (1 385) < 64— Yo )18t

_|_

V=V,+ 5
p P
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I Optimal inflation rate

" Money growth u affects (steady state) inflation

In two ways
m=p—(@W)—95)
g

= Proposition:
. . 2(Ak+1)
lfx/ﬁ > 14+2kp
= Market outcome is not even constrained Pareto efficient

» Economic growth rate, g > r™, is also higher
e Growth maximizing u9* = u*, s.t. p9* = 0, Tobin (1965)

, welfare maximizing money growth rate u* > 0.

o)

= increasing in [i
YR ginu

S =A—-p

= Corollary: No super-neutrality of money

* Nominal money growth rate affects real economy
= No price/wage rigidity, no monopolistic competition
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I Optimal Inflation rate: Emerging markets

" Proposition: (comparative static)
* u*does not depend on depreciation rate 8, but inflation does

e 1™ is strictly increasing in idiosyncratic risk o
“Emerging markets should have higher inflation target”
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I 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
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