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NO… inflationary shocks, global shocks, policy tradeoffs, lowering medium 
inflations, transmission mechanisms, future of money
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Inflation Expectations



Latin America
Similar to US


Illustrate: Brazil, Chile, Colombia, Mexico



LATAM



US Inflation: Prices and Wages



Talk Today
Inflation, fully figured out? 


YES… for big & persistent inflations, hyperinflations, fiscal dominance 
i.e. avoiding huge mistakes


NO… inflationary shocks, global shocks, policy tradeoffs, lowering medium 
inflations, transmission mechanisms, future of money


Discussions…


Oversimplified theories + Myths


Slogans


Why? Academic vs Teaching vs Politics?
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“Inflation is always and everywhere a monetary phenomenon…”
“… for persistent inflation episodes”

Milton Friedman

π = πe + κ(y − y*)ϕ
M/P = L(y, π, ⋯)

“Everything is interconnected, potentially everything 
endogenous! Need to go deeper…”

Tom Sargent (UTDT talk)

+ϕ−π−

Important to understand motives and mechanisms
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 FIGURE 1

 PHILLIPS SCATTER DIAGRAM FOR U.S.

 (The circled points are for recent years.)

 simple excess demand in the other sectors. It is probably true that if we
 had an unemployment rate for manufacturing alone, it would be some-
 what higher during the postwar years than the aggregate figure shown.
 Even if a qualitative statement like this held true over the whole period,
 the increasing weight of services in the total might still create a bias.
 Another defect is our use of annual increments and averages, when a
 full-scale study would have to look carefully into the nuances of timing.

 A first look at the scatter is discouraging; there are points all over
 the place. But perhaps one can notice some systematic effects. In the
 first place, the years from 1933 to 1941 appear to be sui generis: money
 wages rose or failed to fall in the face of massive unemployment. One
 may attribute this to the workings of the New Deal (the 20 per cent
 wage increase of 1934 must represent the NRA codes); or alternatively
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Talk Today
Inflation, fully figured out? 


YES… for big & persistent inflations, hyperinflations, fiscal dominance 
i.e. avoiding huge mistakes


NO… inflationary shocks, global shocks, policy tradeoffs, lowering medium inflations, 
transmission mechanisms, future of money


Discussions…


Oversimplified Theories + Myths


Slogans


Why? Academic vs Teaching vs Politics?


Theme of my talk… 

lot we do not understand  need to explore 


old approaches + new ideas and methods

→
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Theory: Stylized Standard Model
stylized Phillips Curve…

Does demand vs supply matter? No, only yd − ys

Where does cost-push shifter c come from? (coming up) 

Do expectations have one-for-one effect? (coming up)

Interplay with wages? (coming up)

π = κ(yd − ys) + πe + c

sensitivity expectations

demand relative to supply cost-push shifter

π = f(…)

Need to Explore  
Richer: 

MIcro, Network, 
Heterogeneity, 
Expectations



π = f(…)



Down the Phillips Curve with Gun and Camera 

Robert M. Solow 

Any time seems to be the right time for reflections on the Phillips curve. So long 
as the actuality or threat of inflation remains a current problem, and so long as 
no clearly better organizing device presents itself, economists will argue about 
the Phillips curve. I do not intend to provide a complete survey of recent ideas 
on this subject, but only to comment on a few issues of theory and fact. In 
particular, I have stayed away from those aspects of the problem that were 
thoroughly discussed in James Tobin's splendid Presidential Address to the 
American Economic Association [14]. 

BEGINNINGS 

The idea of a relation between the level of output or employment on the one 
hand and the rate of change of the money wage rate or the price level on the 
other is hardly new. There is casual reference to it in the General Theory, and a 
somewhat less casual remark in Joan Robinson's early Essays in the Theory of 
Employment.' It is not a very deep or subtle idea, and economics did not begin 
with Keynes; so it would hardly be surprising if such casual observations could 
be found in even earlier literature. Still, it fits more comfortably into Keynesian 

1. " . .  . In any given condition of the labor market there is a certain more or less 
definite level of employment at which money wages will rise, and a lower level of 
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Macro  GE↔
Walrasian General Equilibrium… 

well developed theory


flexible framework


applied: Trade, Macro, Public Finance, IO… 


Today: Modern Macro… 

micro + nominal rigidities…


GE: “many markets”…
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       … but New Keynesian framework  long series of example→
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  … but not truly “general”!


Earlier attempts at true GE: 60-70s (disequilibrium theory)… 
 
       … but New Keynesian framework  long series of example→

Z(p̄) = 0
equilibrium 
(vectors)  

u′￼(ct) = βR𝔼tu′￼(ct+1)

U = u(c) − v(n)

p*t = μt + ∑
s≥0

βtMCt+s



Keynes  
Hicks 
Samuelson

Patinkin,  
Clower,  
Barro-Grossman, 
Benassy, Dreze, 
Malinvaud…

1940s 1950s & 1960s 1970s

General 
Equilibrium

Dis-Equilibrium 
(Fixed Price)

NK  
(Macro)

1980s-…

Rotemberg, 
Calvo, 
Mankiw, 
Woodford, …



“Doing Macroeconomics with Excess Demands”
Idea: reconnect GE and macro!


Framework…


general GE model, N goods, H agents, general technology, preferences


Calvo Pricing in all goods (thus, wages too)


Method…


developed for “Tâtonnement…” paper…


… but followup  pure macro angle→



Static GE Model
GE = General Equilibrium


General Primitives…


n goods (goods and factors, many labor etc.)


h household types, general preferences 


f firms, general technologies (networks, etc.)

x = (x1, …, xN) ≥ 0
y = (y1, …, yN) ≥ 0

z = (z1, …, zN) = x − y
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Uh(zh)

Πf ≡ max − p ⋅ z

p ⋅ zh ≤ p ⋅ ah + ∑
f

ωh,fΠf

Z**h(p)

Z**f(p)

(Z**(p) ≡ ∑j Z**j(p)) Z**(p) = 0

max
zh
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Each market … continuum varieties …n ω

price-taking undifferentiated (u) vs. price-setting differentiated (v = varieties)

differentiated side   agent type   sets prices …n → j → pnv(ω)

monopolistic supply        → zvn(ω) = − yvn(ω)

monopsonistic demand  → zvn(ω) = xvn(ω)

simplify: each agent  assigned at most one market j n

undifferentiated side :  CES subutility over varieties elasticity n ϵn

Adding Market Power

zun zvn = 0+(ω) (ω)



yj
vn

pvn

pn

zun



yj
vn

pvn

pn

(pvn/pn)−ϵnzun

zun



yj
vn

pvn

pn

(pvn/pn)−ϵnzun

zun

MC



yj
vn

pvn

pn

(pvn/pn)−ϵnzun

zun

MC(1 + markup)



yj
vn

pvn

pn

(pvn/pn)−ϵnzun

= − Z**vn (p, pvn)

zun

MC(1 + markup)



yj
vn

pvn

pn

(pvn/pn)−ϵnzun

−Z**vn (p) = zun

= − Z**vn (p, pvn)

zun

MC(1 + markup)

pvn = pnsymmetric 
equilibrium





Z**(p) = 0
…exactly as if Walrasian! 

(new result)
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Now:  Price Frictions

Non-Walrasian (temporary) equilibrium… 

price pressure market     excess demand  n ↔ z̃n = zun + Z**vn (p)

solve equilibrium  or  quantities at given prices …zun z̃n p

equilibrium excess demand ≠ Walrasian excess demand…

Z(p) = (I − A)−1Z**(p) ( Spillover Matrix)A =



pvn

pn

zun yvn = − zvn
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zun
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(pnv/pn)−ϵnzun

zun
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Z**vn (p) yvn = − zvn
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πn,t = κnZn(pt) + β𝔼tπn,t+1

…random comments heard on internet… 
 
 “…Phillips curves don’t exist…dead…”

Microeconomics 101… 
 
“Price rises if excess demand”

excess demand ≠ output gap

more general + more intuitive !
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Sectoral & Structural Shocks
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Trillions of chain-weighted 2012 dollars
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Goods vs Services

Services

Goods

Sectoral & Structural Shocks

2020: Guerrieri Lorenzoni Straub Werning I…


Keynesian Supply Shocks: asymmetric supply shocks  endogenous aggregate Demand shock


Transfers  individual insurance, firm balance sheet, support demand in other sectors


(Further work: Woodford, Baqaee-Farhi)

→

→



Mankiw: What are the big unanswered questions that the next generation of 
macroeconomists should be focused on in this line of work?

Solow: I’ve already shot my wad on that. I think that there are changes in 
the structure of the economy, like the shift from goods to services, like 
the growing importance of import competition, and, presumably, some 
decrease in the domestic degree of monopoly, and I can’t believe that 
changes of that kind and magnitude do not affect price behavior. That would 
include the part of price behavior that we try to capture in one version or 
another of the Phillips curve. Those things, and they are only the obvious 
ones, ought to be studied.

Bob Solow…
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Endogenous Cost Push Shock
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 inflation will be thrown away if the bonds

 are escalated. These considerations are

 only remotely related to the mechanisms of

 wage and price inflation we have been

 discussing. In the 1970's we know that the

 government can, if it wishes, control

 aggregate demand-at any rate, its ability

 to do so is only trivially affected by the

 presence or absence of Pigou effects on

 part of the government debt.

 In considering the intertemporal trade-

 off, we have no license to assume that the

 natural rate of unemployment is inde-

 pendent of the history of actual unem-

 ployment. Students of human capital have

 been arguing convincingly that earning

 capacity, indeed transferable earning ca-

 pacity, depends on experience as well as

 formal education. Labor markets soggy

 enough to maintain price stability may

 increase the number of would-be workers

 who lack the experience to fit them for

 jobs that become vacant.

 Macro-economic policies, monetary and

 fiscal, are incapable of realizing society's

 unemployment and inflation goals simul-

 taneously. This dismal fact has long stimu-

 lated a search for third instruments to do

 the job: guideposts and incomes policies,

 on the one hand, labor market and man-

 power policies, on the other. Ten to fifteen

 years ago great hopes were held for both.

 The Commission on Money and Credit in

 1961, pp. 39-40, hailed manpower policies

 as the new instrument that would over-

 come the unemployment-inflation di-

 lemma. Such advice was taken seriously in

 Washington, and an unprecedented spurt

 in manpower programs took place in the

 1960's. The Council of Economic Advisers

 set forth wage and price guideposts in

 1961-62 in the hope of "talking down" the

 Phillips curve (pp. 185-90). It is discourag-

 ing to find that these efforts did not keep

 the problem of inflationary bias from

 becoming worse than ever.

 So it is not with great confidence or

 optimism that one suggests measures to

 mitigate the tradeoff. But some proposals

 follow naturally from the analysis, and

 some are desirable in themselves anyway.

 First, guideposts do not wholly deserve

 the scorn that "toothless jawboning" often

 attracts. There is an arbitrary, imitative

 component in wage settlements, and maybe

 it can be influenced by national standards.

 Second, it is important to create jobs for

 those unemployed and discouraged workers

 who have extremely low probability of

 meeting normal job specifications. Their

 unemployment does little to discipline

 wage increases, but reinforces their de-

 privation of human capital and their other

 disadvantages in job markets. The Na-

 tional Commission on Technology, Auto-

 mation and Economic Progress pointed

 out in 1966 the need for public service jobs

 tailored to disadvantaged workers. They

 should not be "last resort" or make-work

 jobs, but regular permanent jobs capable

 of conveying useful experience and in-

 ducing reliable work habits. Assuming

 that the additional services produced by

 the employing institutions are of social

 utility, it may well be preferable to employ

 disadvantaged workers directly rather

 than to pump up aggregate demand until

 they reach the head of the queue.

 Third, a number of measures could be

 taken to make markets more responsive to

 excess supplies. This is the kernel of truth

 in the market-power explanation of in-

 flationary bias. In many cases, government

 regulations themselves support prices and

 wages against competition. Agricultural

 prices and construction wages are well-

 known examples. Some trade unions follow

 wage policies that take little or no account

 of the interests of less senior members and

 of potential members. Since unions operate

 with federal sanction and protection, per-

 haps some means can be found to insure

 that their memberships are open and that

 their policies are responsive to the un-

 employed as well as the employed.

 As for macro-economic policy, I have
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Received Wisdom or Myths
Theory:  root of folk belief special models…?ϕ ≈ 1

Lucas (1972): no nominal rigidities

Calvo (1983): Poisson nominal rigidities

Empirics: Challenging + no consensus…

Time series (Phillips Curves):

‣ no consensus: Gali-Gertler    vs.   Rudd  ϕ ≈ 0.65 ϕ ≈ 0

‣ conceptual limitation if estimation imposes rational expectations, not answering question!

Experimental evidence…

• Coibion-Gorodnichenko-Kamdar:  
… caveat: changes expectations of inflation + expectations of output?

ϕ ≈ 0.2

• much promising recent work + work in progress…
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FIGURE 5. At 80th birthday party, 1992, given by Frazer Institute in Vancouver.

Friedman: I think the focus on expectations was important. But as for rational
expectations, I think you have to give Bob Lucas a lot of credit for that.

RATIONAL EXPECTATIONS

Taylor: That brings me to the question about what causes the short-run impact
of money. Do you feel that it’s mainly unfulfilled expectations or do you think that
sticky prices and wages play a role?
Friedman: You’ve mentioned both the things that are no doubt the legitimate

causes. After all, a wage agreement is not for a day, it’s for a year, 2 years, 3 years.
It’s costly to change prices and so on, but I think the most important single thing
is the tendency for expectations to be backward looking and to be adjusted slowly
so that it takes time before any expectation is altered by the impact of an event.
Taylor: Does that mean you disagree with rational expectations?
Friedman: I have no basic disagreement with rational expectations. The ques-

tion is, “how do you form your rational expectations.” Let me start over. You are
talking about what’s going to happen tomorrow. The price is either going to go up
or it isn’t. If it goes up, the probability that it went up is one; the probability that
it went down is zero.
What you are doing with rational expectations is to ask yourself, what is the

probability that the movement tomorrow will be up or the movement tomorrow
will be down. And now the thing that you have to ask yourself is, “I have an
expectation. How do I know after the event whether that expectation was fulfilled
or not? I said the probability that the price was going to go up was 60%; now, it

Friedman…
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• Goal…


• passthrough from inflation expectation to inflation


• holding everything else fixed, real marginal costs, demand, 
interest rates, etc.

• Wrong answer: use NK Phillips curve ϕ = β ≈ 1

πt = κxt + β𝔼tπt+1 = κ
∞

∑
s=0

βs𝔼t[xt+s]

ϕ = 0?

Rational Expectation  inflation & real marginal costs tied up

Need to separate them!

π = ϕπe + other stuff
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General time dependent model (e.g. allows complementarities across firms)


General hazard rate of price changes (e.g. Calvo = constant hazard)…


average completed duration price spell


average ongoing duration price spell 

Ongoing Duration
Completed Duration

ϕ =
Calvo  ϕ = 1

Taylor  ϕ = ½

πt = ϕπe + at markups, 
real marginal costs

(1/frequency)

(what firms care about)

Note: degree of 
stickiness does 

not matter!
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+(1 − ϕ)π−Short not Long  

Expectation Horizon!

Expectations and the Rate of Inflation (Werning, 2022)

Intrinsic Inertia!
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Short Run expectations more important! 
 
 
…. long-run expectations no direct effect

Past inflation matters  there is inertia in standard models→

Expectations + Past = 1      i.e. vertical long run Phillips curve→
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Down the Phillips Curve with Gun and Camera 

Robert M. Solow 

Any time seems to be the right time for reflections on the Phillips curve. So long 
as the actuality or threat of inflation remains a current problem, and so long as 
no clearly better organizing device presents itself, economists will argue about 
the Phillips curve. I do not intend to provide a complete survey of recent ideas 
on this subject, but only to comment on a few issues of theory and fact. In 
particular, I have stayed away from those aspects of the problem that were 
thoroughly discussed in James Tobin's splendid Presidential Address to the 
American Economic Association [14]. 

BEGINNINGS 

The idea of a relation between the level of output or employment on the one 
hand and the rate of change of the money wage rate or the price level on the 
other is hardly new. There is casual reference to it in the General Theory, and a 
somewhat less casual remark in Joan Robinson's early Essays in the Theory of 
Employment.' It is not a very deep or subtle idea, and economics did not begin 
with Keynes; so it would hardly be surprising if such casual observations could 
be found in even earlier literature. Still, it fits more comfortably into Keynesian 

1. " . .  . In any given condition of the labor market there is a certain more or less 
definite level of employment at which money wages will rise, and a lower level of 
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Wage-Price Spirals  
(Lorenzoni-Werning, Brookings)


simple model:  
supply constraints + low 
substitutability
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wage growth > inflation


Demand and Supply similar!
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Include non-labor input in inelastic supply

Key…


scarce input  inflation rise in input price


feedback between price and wage setters (i.e. spirals)
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Study: demand and supply shocks, impulse response
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Takeaway: An optimistic perspective, wage-price spiral but inflation falling with 
“soft landing”…

phase 1:  jump input prices or profits, P inflation rises, W growth but slower…↑ ↑ ↑

phase 2: …wage growth overtakes price inflation…

phase 3: … both fall back to target 
Spiral? Yes, feedback. But, no, not spiraling out of control!

Phase 2-3: why W growth > P inflation not a problem…

Input constraints/price easing… 
Profit margin high or room for real wages to recover!

W growth partially priced into P (forward-looking pricing)

Caveat: non-rational expectations + real rigidities (see paper)  more persistent → π
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Blanchard, Summers: predicted inflation from stimulus, but anticipated hot labor 
market and wage led inflation…

Not how it played out.

Blanchard-Bernanke (2023) concluded… (also for Euro Area: Geneva Report 2023) 

inflation mostly commodity prices and supply chains (stimulus can add to this)

not labor market tightness

Other recent work:  Ball et al. (2022), Amiti et al. (2023), Bernanke and Blanchard 
(2023), Comin et al. (2023), Gagliardone and Gertler (2023), Kabaca and Tuzcuoglu 
(2023) di Giovanni-Kalemli-Özcan-Silva-Yildirim (2023), Guerrieri-Marcussen-
Reichlin-Tenreyo (2023)
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Inflation is Conflict 
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Questions… 
Mechanism for inflation?

Proximate cause of inflation?

Useful minimal common framework for wide set of models?

Our answer: two ingredients… 
Conflict = Disagreement on relative prices 

Staggered prices (distill best of NK models!)

Warning: not about root policy causes of inflation

Inflation Is Conflict
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Policy, Shocks, Beliefs…
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propagation (often irrational expectations, easy money)

New-Keynesian models…
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stylized, simple, conceptual, “intuition pump”, “shock to the system”


far from standard traditional models (on purpose) 
no money, no credit, no savings, no interest rates, no output, no employment


Goal: not realism, isolate conflict

#2 General Framework… 

akin to macro models…


but stripped down and N sectors (fewer special assumptions)


result: decomposition of conflict and adjustment inflation


Goal: conflict  standard modern macro bridge →
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Staggered Pricing, Trading and Barter
Staggered sticky prices, agents take turn setting prices…


A in even periods


B in odd periods

Prices quoted in nominal terms (not relative prices)… 

convention: a currency

No currency or money held nor exchanged (extension: with money)

Trade by barter… 

using prevailing relative prices taken as ratio of nominal ones


alternating who chooses quantities (buyer) and who does not (seller)
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Equilibrium: Positive Conflict Inflation

P*t
P*t−1

> 1

Seller acts as a monopolist 
against some given 
demand function… 

… wants relative price > 1

No Role for Inflation Expectations here! 

Does not depend on  discountβ



Equilibrium: Positive Conflict Inflation

Figure 2: Edgeworth box diagram. The offer curve for A (green) and B (purple) intersect
at the competitive equilibrium (assumed here with c = c

0 = 1/2). The optimum for seller
A (red) and seller B (blue) feature a tangency between the offer curves and indifference
curve. At the equilibrium, the relative price PAt/PBt cycles back and forth between these
optima.

where
v(p) ⌘ u(1 � D(p), pD(p)).

We assume an optimum p
⇤ exists and is unique.9 The first-order condition v

0(p
⇤) = 0

gives

p
⇤ =

1
1 � 1/e(p⇤)

· uc(c, c
0)

uc0(c, c0)
, (2)

where c = 1�D(p), c
0 = pD(p), and e(p) denotes the local demand elasticity �D

0(p)p/D(p).10

Just as for a standard monopolist, the relative price is set at a markup 1
1�1/e over the rele-

vant marginal cost—which in this case is the marginal rate of substitution uc/uc0 .
The equilibrium is illustrated in Figure , using an Edgeworth box diagram.

Equilibrium Inflation. Taking stock, we have seen that the rate of change in nominal
prices is constant and entirely determined by preferences and endowments. Indeed, in
this baseline model the solution is entirely driven by static considerations—it does not
depend on the discount factor b nor on expected inflation. The next proposition collects
these observation and shows that inflation is strictly positive.

9This is generically true, i.e., only in knife-edge specifications of u we have multiple global optima.
Thus, it is relevant to focus on the uniqueness cases.

10As usual, a necessary condition for p
⇤ to be optimal is e(p

⇤) > 1.

10
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Each sector n: good or factor (e.g. labor)

Each sector cares about relative price (in logs) 

Each sector has aspiration for relative price…
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n′￼

mnn′￼
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Firm Input-output or 
worker consumption baskets
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Wage-Price Example

W P

1

2 3

4
Labor

Intermediate 
B

Intermediate  
A

Final Good

Input-Output Example
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Can we make everyone happy? 

Definition: Is there a vector of prices  such that…? 
 
 
 
 
… if not, we say there is conflict

P

Pn − ∑
n′￼

mnn′￼
Pn′￼

= an

Result. Conflict if and only if 

 

and  weights are network centrality.

conflict  = ∑
n

γnan ≠ 0

γ

aW + aP = 0
Wage-Price Example
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Modeling Aspirations…
 Taking  as given…{at}

 same as exogenous? No!…
 …determined by rest of model

 Wage-Price Spiral

Expected inflation (much more in paper) 
 

                  ̂a → a an = ̂an +
∑n′￼

mnn′￼
πe

nn′￼

ρ + λn

Other applications…
real wage rigidities (Blanchard-Gali)
income policies

aw = mrs + union markup + expected inflation
ap = − mpl + firm markup  + expected inflation

target 
aspiration
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Conceptual points with practical implications…



“Nothing is less real than 
realism. Details are 

confusing. It is only by 
selection, by elimination, 

by emphasis that we get at 
the real meaning of 

things.” -  

Georgia O'Keeffe



Picasso



Borges: Funes

“Sospecho, sin embargo, que 
no era muy capaz de pensar.  
 
Pensar es olvidar diferencias, 
es generalizar, abstraer. En el 
abarrotado mundo de Funes 
no había sino detalles, casi 
inmediatos.”
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humble, open mind….  

explore, research!Greater Knowledge!



Conclusions
Conceptual points with practical implications…


Asymmetric shocks: cost push inflation  


Inflation expectations: smaller role?  


Wage-price spirals: yes feedback, but not spiral out of control, soft landing 


Excess Demands + Conflict: general+ intuitive way to think of inflation 


Final thought: What have we learned?…

✓

✓

✓

✓



Appendix: Some Links
Irina Werning in The Guardian “How much?! The Absurdity of Inflation in Argentina”


Guerrieri-Lorenzoni-Straub-Werning “Macroeconomic Implications of COVID-19: 
Can Negative Supply Shocks Cause Demand Shortages?”


Wang-Werning “Dynamic Oligopoly and Price Stickiness” 


Guerrieri-Lorenzoni-Straub-Werning “Monetary Policy in Times of Structural 
Change” (Jackson Hole, 2021)  video


Werning “Inflation Expectations and the Rate of Inflation” (2022) video


Lorenzoni-Werning “Wage Price Spirals” (BPEA; 2023) podcast


Lorenzoni-Werning “Inflation is Conflict” (2023) video

https://www.theguardian.com/artanddesign/2022/oct/08/argentina-100-per-cent-inflation-photo-essay-irina-werning
https://www.nber.org/papers/w26918
https://www.nber.org/papers/w26918
https://www.nber.org/papers/w26918
https://economics.mit.edu/sites/default/files/publications/oligopoly_live_offline_merge.pdf
https://www.kansascityfed.org/documents/8322/JH_Guerrieri.pdf%5C
https://www.kansascityfed.org/documents/8322/JH_Guerrieri.pdf%5C
https://www.kansascityfed.org/documents/8322/JH_Guerrieri.pdf%5C
https://www.kansascityfed.org/documents/8322/JH_Guerrieri.pdf%5C
https://www.youtube.com/watch?v=vICL68TrjzA
https://www.nber.org/papers/w30260
https://www.dropbox.com/s/652nw6i3cuhswpg/calvo%20conference%20inflation%20expectations.mp4?dl=0
https://www.dropbox.com/s/hafd67lg9t6vgha/slides%20Cowles%20Sep%202022.pdf?dl=0
https://www.brookings.edu/articles/how-worried-should-we-be-about-wage-price-spirals/
https://www.dropbox.com/scl/fi/s5m6zhjlkfimamofjdgin/conflict-inflation_Ngood-G.pdf?rlkey=cwno1asx302qy3ifu95er9orj&dl=0
https://www.dropbox.com/s/2twz8ryyzceybeq/Conflict%20inflation%20presentation%20July%202023.mov?dl=0


Extra if time permits…
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But Argentina… 

low credit: interest rate  output broken? (commonly noticed)


already in recession, without lowering rates! (not so commonly said!)


interest paid on various forms of money 

fiscal monetary interaction key: interest rates fiscal effects 

capital controls: exchange rate

→

→
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La reducción de pasivos remunerados del BCRA y caída de la inflación: El devengamiento 
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desde un ritmo de 28,3% mensual en diciembre 2023 a 3,7% en junio 2024. La consolidación 
de esta senda decreciente de inflación y el reordenamiento de prioridades presupuestarias 
llevado a cabo por el Poder Ejecutivo han resultado en la recomposición real de las 
prestaciones sociales, incluyendo las jubilaciones y los programas de asistencia social 
(como la AUH), en términos reales.  
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Motivation: Argentina…
Argentina 2023…


211% year; above 10% monthly in 2nd half of year


Central Bank liabilities = 3-4 x money base (~M2 or M3)


capital controls (dual exchange rate + more)

Argentina 2024…


fiscal adjustment  zero deficit (treasury)


stabilization: exchange rate anchor (crawl of 2% month)


capital controls: still in place


lowering of nominal interest rates!
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Q1: LOWER INTEREST RATES TO FIGHT INFLATION? 

Q2: MAINTAIN CAPITAL CONTROLS?
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Evidence: Giovannini & de Melo
 VOL. 83 NO. 4 GIOVANNINI AND DE MELO: FINANCIAL REPRESSION 959

 TABLE 1-THE SIZE OF REVENUE
 FROM FINANCIAL REPRESSION

 Revenue from
 financial repression

 Percentage

 Percentage of tax

 Country Sample of GDP revenue

 Algeria 1974-1987 4.30 11.42
 Brazil 1983-1987 0.48 1.57
 Colombia 1980-1984 0.24 2.11
 Costa Rica 1972-1984 2.33 12.76
 Greece 1974-1985 2.53 7.76
 India 1980-1985 2.86 22.38
 Indonesia 1976-1986 0.00 0.00
 Jamaica 1980,1982 1.38 4.74
 Jordan 1978-1987 0.60 2.40
 Korea 1975-1987 0.25 1.36
 Malaysia 1974-1981 0.12 0.31
 Mexico 1984-1987 5.77 39.65
 Morocco 1977-1985 2.31 8.89
 Pakistan 1982-1983 3.23 20.50
 Panama 1977-1987 0.69 2.49
 Papua 1981-1987 0.40 1.90

 New Guinea
 Philippines 1975-1986 0.45 3.88
 Portugal 1978-1986 2.22 6.93
 Sri Lanka 1981-1983 3.40 19.24
 Thailand 1976-1986 0.38 2.57
 Tunisia 1978-1987 1.49 4.79
 Turkey 1980-1987 2.20 10.89
 Zaire 1974-1986a 0.46 2.48
 Zimbabwe 1981-1986 5.50 19.13

 aThe sample for Zaire does not include the years
 1981, 1982, and 1983.

 Indonesia, where domestic government debt
 is held exclusively by the central bank, to
 6 percent of GDP in Mexico and Zimbabwe
 (in the case of Mexico, for which the sample
 is quite short, the effect of unanticipated
 exchange-rate changes probably plays an
 important role). In seven countries it ex-
 ceeds 2 percent of GDP, and in five coun-
 tries it exceeds 3 percent. The last column
 in the table indicates that financial repres-
 sion has been as high as 40 percent of
 government revenue in Mexico and about
 20 percent in India, Pakistan, Portugal, Sri
 Lanka, and Zimbabwe. Table 1 suggests that
 in many countries financial liberalization
 would generate a substantial budgetary
 problem and should be accompanied by a
 fiscal reform aimed at substituting for the
 revenue loss: the unweighted cross-country

 average of government revenue from finan-
 cial repression is about 2 percent of GDP
 and 9 percent of government revenue.16

 An analysis of the geographical and time
 distribution of the data underlying Table 1
 indicates a number of facts worthy of future
 research: financial repression appears to be
 more relevant in African countries (includ-
 ing North Africa) and least important in
 Asian countries. It is also much more evi-
 dent in the recent years (1979-1987) than in
 the early part of the sample. This last phe-
 nomenon is associated with the growth of
 fiscal imbalances among LDC's in the 1980's.

 The potential effects of financial liberal-
 ization can be gauged from Table 2, which
 reports the breakdown of ownership of do-
 mestic government debt. For completeness,
 the table includes central-bank holdings,
 even though those are not included in the
 calculation of the financial-repression tax
 base. The second column in the table in-
 cludes holdings of deposit money banks only,
 a subset of domestic financial intermedi-
 aries. The table shows that, in the years for
 which we have data, on average 24 percent
 of total government domestic debt, and 37
 percent of domestic debt in the hands of the
 public, is held by deposit money banks. The
 holdings of other financial institutions are
 included in the column labeled "other," but
 unfortunately these could not be singled
 out, for lack of data. Financial intermedi-
 aries, and among them deposit money banks,
 typically offset artificially low rates on their
 assets by paying low rates on their liabili-
 ties: savings and time deposits. This is an
 example of how the incidence of the
 financial-repression tax is shifted to house-
 holds. In these cases the effect of financial
 liberalization is an increase in the cost of
 liabilities to financial intermediaries, since
 domestic residents can access higher-
 yielding portfolio investments elsewhere.

 160n this topic, see, for example, Wayne R. Thirsk
 (1990). This conclusion is based on the assumption that
 the world rate of interest paid by the government on its
 foreign debt is exogenous, that is, the small-country
 assumption.
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 960 THE AMERICAN ECONOMIC REVIEW SEPTEMBER 1993

 TABLE 2-DISTRIBUTION OF HOLDINGS
 OF DOMESTIC GOVERNMENT DEBT

 (PERCENTAGES)

 Deposit
 Central money

 Country Sample bank banks Other

 Algeria 1974-1987 18.7 56.2 25.1
 Brazil 1983-1987 46.9 NA 53.1
 Colombia 1980-1984 47.3 NA 52.7
 Costa Rica 1972-1983 19.0 20.1 61.0
 Greece 1974-1981 21.7 26.2 52.2
 India 1980-1985 23.1 7.4 69.5
 Indonesia 1976-1980 100.0 0.0 0.0
 Jamaica 1980, 1982 60.3 14.1 25.7
 Jordan 1978-1987 46.3 36.0 17.7
 Korea 1975-1987 23.9 37.5 38.6
 Malaysia 1974-1981 4.4 23.2 72.4
 Mexico 1984-1987 53.7 19.1 27.2
 Morocco 1977-1985 10.6 56.2 33.2
 Pakistan 1982-1983 43.5 26.5 29.9
 Panama 1977-1978 0.0 33.7 66.3
 Papua 1981-1987 18.3 49.6 32.1

 New Guinea
 Philippines 1975-1986 51.6 23.0 25.4
 Portugal 1983-1986 46.9 10.7 42.4
 Sri Lanka 1981-1983 32.4 20.2 47.4
 Thailand 1976-1986 43.0 34.3 22.7
 Tunisia 1978-1987 0.0 55.0 45.0
 Turkey 1980-1987 40.3 NA 59.7
 Zaire 1974-1986 92.8 6.8 0.4
 Zimbabwe 1981-1986 16.8 18.4 64.8

 Notes: Due to data limitations, the sample periods in
 this table do not always coincide with those of Table 1.
 When data on holdings of deposit money banks are not
 available separately, they are included in the "other"
 column.

 In the absence of an increase in interest
 rates on government securities, financial in-
 termediaries would thus risk bankruptcy and
 would possibly require public bailout. Hence
 the likely budgetary impact of financial lib-
 eralization could include either the cost of
 the bailout of these intermediaries or an
 increased cost of debt servicing, which would
 occur if government securities were mostly
 short-term.

 Table 3 reports the two components of
 the revenue from financial repression: the
 interest-rate differentials and changes in ex-
 change rates.17 The table highlights the im-

 TABLE 3-THE FINANCIAL-REPRESSION TAx RATE
 AND ITS COMPONENTS

 (PERCENTAGES PER YEAR)

 Currency Interest-rate
 Country depreciation differential Tax rate

 Algeria 1.59 8.49 10.08
 Brazil 196.77 - 183.32 13.45
 Colombia 18.97 3.46 22.43
 Costa Rica 20.9 4.21 25.11
 Greece 14.29 1.65 15.94
 India 7.38 3.43 10.81

 Indonesia 11.6 11.67 23.27

 Jamaica 0.47 6.85 7.32
 Jordan 0.47 6.71 7.18
 Korea 5.94 0.04 5.98

 Malaysia -0.64 2.40 1.76
 Mexico 89.06 -43.25 45.81
 Morocco 10.33 5.74 16.07
 Pakistan 15.19 10.10 25.29
 Panama 0.00 4.36 4.36

 Papua New Guinea 4.66 0.90 5.56
 Philippines 10.42 1.53 11.95
 Portugal 17.36 - 2.00 15.36
 Sri Lanka 12.53 2.00 14.53
 Thailand 2.45 1.84 4.29
 Tunisia 7.22 5.98 13.2
 Turkey 54.64 0.85 55.49
 Zaire 56.29 6.00 62.29
 Zimbabwe 17.8 2.50 20.3

 Notes: Sample periods are as in Table 1. The column
 labeled "currency depreciation" reports the average
 annual increase in the price of the U.S. dollar in terms
 of the domestic currency, computed over the sample
 period. The column labeled "interest-rate differential"
 contains the average difference between the effective
 cost of foreign debt and the effective cost of domestic
 debt, expressed in dollars and domestic currency, re-
 spectively. It is also computed over the sample period.
 The last column ("tax rate") is the sum of the previous
 two.

 portance of financial-market restrictions. In
 the great majority of the countries in the
 table, despite the fact that the domestic
 currency has depreciated substantially rela-
 tive to the dollar, the differential between
 the dollar interest rate on foreign liabilities
 and the domestic-currency interest rate on

 17We do not report separate data on the dollar-
 revaluation effect since it is small for most years and
 for all countries if averaged over time. This is due to

 the fact that in the majority of countries almost all
 foreign commercial debt is denominated in dollars. We
 verified this by looking at data on the currency of
 denomination of external debt from the World Bank
 DRS. Detailed data on the dollar-revaluation effect are
 available from the authors upon request.
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 dent in the recent years (1979-1987) than in
 the early part of the sample. This last phe-
 nomenon is associated with the growth of
 fiscal imbalances among LDC's in the 1980's.

 The potential effects of financial liberal-
 ization can be gauged from Table 2, which
 reports the breakdown of ownership of do-
 mestic government debt. For completeness,
 the table includes central-bank holdings,
 even though those are not included in the
 calculation of the financial-repression tax
 base. The second column in the table in-
 cludes holdings of deposit money banks only,
 a subset of domestic financial intermedi-
 aries. The table shows that, in the years for
 which we have data, on average 24 percent
 of total government domestic debt, and 37
 percent of domestic debt in the hands of the
 public, is held by deposit money banks. The
 holdings of other financial institutions are
 included in the column labeled "other," but
 unfortunately these could not be singled
 out, for lack of data. Financial intermedi-
 aries, and among them deposit money banks,
 typically offset artificially low rates on their
 assets by paying low rates on their liabili-
 ties: savings and time deposits. This is an
 example of how the incidence of the
 financial-repression tax is shifted to house-
 holds. In these cases the effect of financial
 liberalization is an increase in the cost of
 liabilities to financial intermediaries, since
 domestic residents can access higher-
 yielding portfolio investments elsewhere.

 160n this topic, see, for example, Wayne R. Thirsk
 (1990). This conclusion is based on the assumption that
 the world rate of interest paid by the government on its
 foreign debt is exogenous, that is, the small-country
 assumption.
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 TABLE 2-DISTRIBUTION OF HOLDINGS
 OF DOMESTIC GOVERNMENT DEBT

 (PERCENTAGES)

 Deposit
 Central money

 Country Sample bank banks Other

 Algeria 1974-1987 18.7 56.2 25.1
 Brazil 1983-1987 46.9 NA 53.1
 Colombia 1980-1984 47.3 NA 52.7
 Costa Rica 1972-1983 19.0 20.1 61.0
 Greece 1974-1981 21.7 26.2 52.2
 India 1980-1985 23.1 7.4 69.5
 Indonesia 1976-1980 100.0 0.0 0.0
 Jamaica 1980, 1982 60.3 14.1 25.7
 Jordan 1978-1987 46.3 36.0 17.7
 Korea 1975-1987 23.9 37.5 38.6
 Malaysia 1974-1981 4.4 23.2 72.4
 Mexico 1984-1987 53.7 19.1 27.2
 Morocco 1977-1985 10.6 56.2 33.2
 Pakistan 1982-1983 43.5 26.5 29.9
 Panama 1977-1978 0.0 33.7 66.3
 Papua 1981-1987 18.3 49.6 32.1

 New Guinea
 Philippines 1975-1986 51.6 23.0 25.4
 Portugal 1983-1986 46.9 10.7 42.4
 Sri Lanka 1981-1983 32.4 20.2 47.4
 Thailand 1976-1986 43.0 34.3 22.7
 Tunisia 1978-1987 0.0 55.0 45.0
 Turkey 1980-1987 40.3 NA 59.7
 Zaire 1974-1986 92.8 6.8 0.4
 Zimbabwe 1981-1986 16.8 18.4 64.8

 Notes: Due to data limitations, the sample periods in
 this table do not always coincide with those of Table 1.
 When data on holdings of deposit money banks are not
 available separately, they are included in the "other"
 column.

 In the absence of an increase in interest
 rates on government securities, financial in-
 termediaries would thus risk bankruptcy and
 would possibly require public bailout. Hence
 the likely budgetary impact of financial lib-
 eralization could include either the cost of
 the bailout of these intermediaries or an
 increased cost of debt servicing, which would
 occur if government securities were mostly
 short-term.

 Table 3 reports the two components of
 the revenue from financial repression: the
 interest-rate differentials and changes in ex-
 change rates.17 The table highlights the im-

 TABLE 3-THE FINANCIAL-REPRESSION TAx RATE
 AND ITS COMPONENTS

 (PERCENTAGES PER YEAR)

 Currency Interest-rate
 Country depreciation differential Tax rate

 Algeria 1.59 8.49 10.08
 Brazil 196.77 - 183.32 13.45
 Colombia 18.97 3.46 22.43
 Costa Rica 20.9 4.21 25.11
 Greece 14.29 1.65 15.94
 India 7.38 3.43 10.81

 Indonesia 11.6 11.67 23.27

 Jamaica 0.47 6.85 7.32
 Jordan 0.47 6.71 7.18
 Korea 5.94 0.04 5.98

 Malaysia -0.64 2.40 1.76
 Mexico 89.06 -43.25 45.81
 Morocco 10.33 5.74 16.07
 Pakistan 15.19 10.10 25.29
 Panama 0.00 4.36 4.36

 Papua New Guinea 4.66 0.90 5.56
 Philippines 10.42 1.53 11.95
 Portugal 17.36 - 2.00 15.36
 Sri Lanka 12.53 2.00 14.53
 Thailand 2.45 1.84 4.29
 Tunisia 7.22 5.98 13.2
 Turkey 54.64 0.85 55.49
 Zaire 56.29 6.00 62.29
 Zimbabwe 17.8 2.50 20.3

 Notes: Sample periods are as in Table 1. The column
 labeled "currency depreciation" reports the average
 annual increase in the price of the U.S. dollar in terms
 of the domestic currency, computed over the sample
 period. The column labeled "interest-rate differential"
 contains the average difference between the effective
 cost of foreign debt and the effective cost of domestic
 debt, expressed in dollars and domestic currency, re-
 spectively. It is also computed over the sample period.
 The last column ("tax rate") is the sum of the previous
 two.

 portance of financial-market restrictions. In
 the great majority of the countries in the
 table, despite the fact that the domestic
 currency has depreciated substantially rela-
 tive to the dollar, the differential between
 the dollar interest rate on foreign liabilities
 and the domestic-currency interest rate on

 17We do not report separate data on the dollar-
 revaluation effect since it is small for most years and
 for all countries if averaged over time. This is due to

 the fact that in the majority of countries almost all
 foreign commercial debt is denominated in dollars. We
 verified this by looking at data on the currency of
 denomination of external debt from the World Bank
 DRS. Detailed data on the dollar-revaluation effect are
 available from the authors upon request.
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 TABLE 1-THE SIZE OF REVENUE
 FROM FINANCIAL REPRESSION

 Revenue from
 financial repression

 Percentage

 Percentage of tax

 Country Sample of GDP revenue

 Algeria 1974-1987 4.30 11.42
 Brazil 1983-1987 0.48 1.57
 Colombia 1980-1984 0.24 2.11
 Costa Rica 1972-1984 2.33 12.76
 Greece 1974-1985 2.53 7.76
 India 1980-1985 2.86 22.38
 Indonesia 1976-1986 0.00 0.00
 Jamaica 1980,1982 1.38 4.74
 Jordan 1978-1987 0.60 2.40
 Korea 1975-1987 0.25 1.36
 Malaysia 1974-1981 0.12 0.31
 Mexico 1984-1987 5.77 39.65
 Morocco 1977-1985 2.31 8.89
 Pakistan 1982-1983 3.23 20.50
 Panama 1977-1987 0.69 2.49
 Papua 1981-1987 0.40 1.90

 New Guinea
 Philippines 1975-1986 0.45 3.88
 Portugal 1978-1986 2.22 6.93
 Sri Lanka 1981-1983 3.40 19.24
 Thailand 1976-1986 0.38 2.57
 Tunisia 1978-1987 1.49 4.79
 Turkey 1980-1987 2.20 10.89
 Zaire 1974-1986a 0.46 2.48
 Zimbabwe 1981-1986 5.50 19.13

 aThe sample for Zaire does not include the years
 1981, 1982, and 1983.

 Indonesia, where domestic government debt
 is held exclusively by the central bank, to
 6 percent of GDP in Mexico and Zimbabwe
 (in the case of Mexico, for which the sample
 is quite short, the effect of unanticipated
 exchange-rate changes probably plays an
 important role). In seven countries it ex-
 ceeds 2 percent of GDP, and in five coun-
 tries it exceeds 3 percent. The last column
 in the table indicates that financial repres-
 sion has been as high as 40 percent of
 government revenue in Mexico and about
 20 percent in India, Pakistan, Portugal, Sri
 Lanka, and Zimbabwe. Table 1 suggests that
 in many countries financial liberalization
 would generate a substantial budgetary
 problem and should be accompanied by a
 fiscal reform aimed at substituting for the
 revenue loss: the unweighted cross-country

 average of government revenue from finan-
 cial repression is about 2 percent of GDP
 and 9 percent of government revenue.16

 An analysis of the geographical and time
 distribution of the data underlying Table 1
 indicates a number of facts worthy of future
 research: financial repression appears to be
 more relevant in African countries (includ-
 ing North Africa) and least important in
 Asian countries. It is also much more evi-
 dent in the recent years (1979-1987) than in
 the early part of the sample. This last phe-
 nomenon is associated with the growth of
 fiscal imbalances among LDC's in the 1980's.

 The potential effects of financial liberal-
 ization can be gauged from Table 2, which
 reports the breakdown of ownership of do-
 mestic government debt. For completeness,
 the table includes central-bank holdings,
 even though those are not included in the
 calculation of the financial-repression tax
 base. The second column in the table in-
 cludes holdings of deposit money banks only,
 a subset of domestic financial intermedi-
 aries. The table shows that, in the years for
 which we have data, on average 24 percent
 of total government domestic debt, and 37
 percent of domestic debt in the hands of the
 public, is held by deposit money banks. The
 holdings of other financial institutions are
 included in the column labeled "other," but
 unfortunately these could not be singled
 out, for lack of data. Financial intermedi-
 aries, and among them deposit money banks,
 typically offset artificially low rates on their
 assets by paying low rates on their liabili-
 ties: savings and time deposits. This is an
 example of how the incidence of the
 financial-repression tax is shifted to house-
 holds. In these cases the effect of financial
 liberalization is an increase in the cost of
 liabilities to financial intermediaries, since
 domestic residents can access higher-
 yielding portfolio investments elsewhere.

 160n this topic, see, for example, Wayne R. Thirsk
 (1990). This conclusion is based on the assumption that
 the world rate of interest paid by the government on its
 foreign debt is exogenous, that is, the small-country
 assumption.

This content downloaded from 
� � � � � � � � � � � 73.234.106.202 on Sun, 26 Nov 2023 16:25:47 +00:00� � � � � � � � � � �  

All use subject to https://about.jstor.org/terms

 960 THE AMERICAN ECONOMIC REVIEW SEPTEMBER 1993

 TABLE 2-DISTRIBUTION OF HOLDINGS
 OF DOMESTIC GOVERNMENT DEBT

 (PERCENTAGES)

 Deposit
 Central money

 Country Sample bank banks Other

 Algeria 1974-1987 18.7 56.2 25.1
 Brazil 1983-1987 46.9 NA 53.1
 Colombia 1980-1984 47.3 NA 52.7
 Costa Rica 1972-1983 19.0 20.1 61.0
 Greece 1974-1981 21.7 26.2 52.2
 India 1980-1985 23.1 7.4 69.5
 Indonesia 1976-1980 100.0 0.0 0.0
 Jamaica 1980, 1982 60.3 14.1 25.7
 Jordan 1978-1987 46.3 36.0 17.7
 Korea 1975-1987 23.9 37.5 38.6
 Malaysia 1974-1981 4.4 23.2 72.4
 Mexico 1984-1987 53.7 19.1 27.2
 Morocco 1977-1985 10.6 56.2 33.2
 Pakistan 1982-1983 43.5 26.5 29.9
 Panama 1977-1978 0.0 33.7 66.3
 Papua 1981-1987 18.3 49.6 32.1

 New Guinea
 Philippines 1975-1986 51.6 23.0 25.4
 Portugal 1983-1986 46.9 10.7 42.4
 Sri Lanka 1981-1983 32.4 20.2 47.4
 Thailand 1976-1986 43.0 34.3 22.7
 Tunisia 1978-1987 0.0 55.0 45.0
 Turkey 1980-1987 40.3 NA 59.7
 Zaire 1974-1986 92.8 6.8 0.4
 Zimbabwe 1981-1986 16.8 18.4 64.8

 Notes: Due to data limitations, the sample periods in
 this table do not always coincide with those of Table 1.
 When data on holdings of deposit money banks are not
 available separately, they are included in the "other"
 column.

 In the absence of an increase in interest
 rates on government securities, financial in-
 termediaries would thus risk bankruptcy and
 would possibly require public bailout. Hence
 the likely budgetary impact of financial lib-
 eralization could include either the cost of
 the bailout of these intermediaries or an
 increased cost of debt servicing, which would
 occur if government securities were mostly
 short-term.

 Table 3 reports the two components of
 the revenue from financial repression: the
 interest-rate differentials and changes in ex-
 change rates.17 The table highlights the im-

 TABLE 3-THE FINANCIAL-REPRESSION TAx RATE
 AND ITS COMPONENTS

 (PERCENTAGES PER YEAR)

 Currency Interest-rate
 Country depreciation differential Tax rate

 Algeria 1.59 8.49 10.08
 Brazil 196.77 - 183.32 13.45
 Colombia 18.97 3.46 22.43
 Costa Rica 20.9 4.21 25.11
 Greece 14.29 1.65 15.94
 India 7.38 3.43 10.81

 Indonesia 11.6 11.67 23.27

 Jamaica 0.47 6.85 7.32
 Jordan 0.47 6.71 7.18
 Korea 5.94 0.04 5.98

 Malaysia -0.64 2.40 1.76
 Mexico 89.06 -43.25 45.81
 Morocco 10.33 5.74 16.07
 Pakistan 15.19 10.10 25.29
 Panama 0.00 4.36 4.36

 Papua New Guinea 4.66 0.90 5.56
 Philippines 10.42 1.53 11.95
 Portugal 17.36 - 2.00 15.36
 Sri Lanka 12.53 2.00 14.53
 Thailand 2.45 1.84 4.29
 Tunisia 7.22 5.98 13.2
 Turkey 54.64 0.85 55.49
 Zaire 56.29 6.00 62.29
 Zimbabwe 17.8 2.50 20.3

 Notes: Sample periods are as in Table 1. The column
 labeled "currency depreciation" reports the average
 annual increase in the price of the U.S. dollar in terms
 of the domestic currency, computed over the sample
 period. The column labeled "interest-rate differential"
 contains the average difference between the effective
 cost of foreign debt and the effective cost of domestic
 debt, expressed in dollars and domestic currency, re-
 spectively. It is also computed over the sample period.
 The last column ("tax rate") is the sum of the previous
 two.

 portance of financial-market restrictions. In
 the great majority of the countries in the
 table, despite the fact that the domestic
 currency has depreciated substantially rela-
 tive to the dollar, the differential between
 the dollar interest rate on foreign liabilities
 and the domestic-currency interest rate on

 17We do not report separate data on the dollar-
 revaluation effect since it is small for most years and
 for all countries if averaged over time. This is due to

 the fact that in the majority of countries almost all
 foreign commercial debt is denominated in dollars. We
 verified this by looking at data on the currency of
 denomination of external debt from the World Bank
 DRS. Detailed data on the dollar-revaluation effect are
 available from the authors upon request.
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 domestic liabilities is positive and sizeable.
 The biggest exceptions, Brazil and Mexico,
 are two countries with very large currency
 depreciations and relatively short samples.
 In these cases too, however, higher domes-
 tic interest rates did not compensate for the
 realized exchange-rate devaluations. Except
 for Malaysia, the financial-repression tax
 rate always exceeds 4 percent.18

 The evidence in Table 3 is suggestive of
 the way financial repression works in prac-
 tice. Domestic interest-rate ceilings are
 maintained with high rates of currency de-
 preciation and high domestic inflation. With
 free capital markets, this source of revenue
 would be limited, since expectations of
 exchange-rate changes would be reflected in
 the differential between domestic and for-
 eign interest rates.

 The relation between financial repression
 and seigniorage is illustrated in Figure 1
 and Table 4. Figure 1 is a scatterplot of
 seigniorage against the revenue from finan-
 cial repression. Following Fischer (1982),
 seigniorage is calculated as the change in
 high-powered money divided by GDP.19 The
 numbers in Figure 1 are the averages-over
 the same years as those covered in the cal-
 culation of the financial-repression revenue
 -of the revenue from seigniorage as a frac-
 tion of GDP. The ranges of values in the
 horizontal and vertical axes are quite com-
 parable. The figure shows that the revenue
 from financial repression is, at least for half
 of the countries in the sample, of approxi-
 mately the same size as the revenue from
 seigniorage. Table 4 contains two weighted-
 least-squares regressions of financial repres-
 sion and seigniorage. Weighted least squares
 are appropriate because the time coverage
 of the averages for each country differ

 Seigniorage
 5

 Mexico

 3

 2 _ n n
 Z z

 Zimbabwe

 0
 0 1 2 3 4 5 6 7 8

 Revenue from Financial Repression

 FIGURE 1. FINANCIAL-REPRESSION REVENUE AND
 SEIGNIORAGE (PERCENTAGES OF GDP)

 TABLE 4-RELATION BETWEEN SEIGNIORAGE
 AND FINANCIAL REPRESSION

 (WEIGHTED-LEAST-SQUARES REGRESSION RESULTS)

 Dependent variable Constant Independent variable

 Financial repression 0.527 0.498
 (2.211) (5.271)

 Seigniorage 1.652 0.332
 (13.168) (5.901)

 Notes: Numbers in parentheses are t statistics; number
 of observations = 24. The dependent and independent
 variables are measured as percentages per year. Be-
 cause individual countries' data are averages over sam-
 ples of different length, we have weighted the variables
 pertaining to each country with the square root of the
 number of years over which each country's averages
 are computed; we then run ordinary-least-squares re-
 gressions using the weighted data.

 widely, as indicated in Table 1. The table
 shows a positive and significant relation be-
 tween financial repression and the inflation
 tax, suggesting the presence of the comple-
 mentarity discussed above in Section I.

 IV. Summary and Concluding Remarks

 This paper has presented an exploratory
 analysis of the empirical relevance of finan-
 cial repression from a public-finance per-
 spective. While financial repression should

 18In the majority of countries, the time-variation of
 exchange-rate changes accounts for most of the time-
 variation of the gains from financial repression. This is
 confirmed by the decomposition of the variance (over
 the sample for each country) of financial repression: on
 average the variance of the exchange-rate component
 is three times the variance of the interest-differential
 component. The results of this variance decomposition
 are available on request.

 19High-powered money is from the IMF's Interna-
 tional Financial Studies, line 14.
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 TABLE 1-THE SIZE OF REVENUE
 FROM FINANCIAL REPRESSION

 Revenue from
 financial repression

 Percentage

 Percentage of tax

 Country Sample of GDP revenue

 Algeria 1974-1987 4.30 11.42
 Brazil 1983-1987 0.48 1.57
 Colombia 1980-1984 0.24 2.11
 Costa Rica 1972-1984 2.33 12.76
 Greece 1974-1985 2.53 7.76
 India 1980-1985 2.86 22.38
 Indonesia 1976-1986 0.00 0.00
 Jamaica 1980,1982 1.38 4.74
 Jordan 1978-1987 0.60 2.40
 Korea 1975-1987 0.25 1.36
 Malaysia 1974-1981 0.12 0.31
 Mexico 1984-1987 5.77 39.65
 Morocco 1977-1985 2.31 8.89
 Pakistan 1982-1983 3.23 20.50
 Panama 1977-1987 0.69 2.49
 Papua 1981-1987 0.40 1.90

 New Guinea
 Philippines 1975-1986 0.45 3.88
 Portugal 1978-1986 2.22 6.93
 Sri Lanka 1981-1983 3.40 19.24
 Thailand 1976-1986 0.38 2.57
 Tunisia 1978-1987 1.49 4.79
 Turkey 1980-1987 2.20 10.89
 Zaire 1974-1986a 0.46 2.48
 Zimbabwe 1981-1986 5.50 19.13

 aThe sample for Zaire does not include the years
 1981, 1982, and 1983.

 Indonesia, where domestic government debt
 is held exclusively by the central bank, to
 6 percent of GDP in Mexico and Zimbabwe
 (in the case of Mexico, for which the sample
 is quite short, the effect of unanticipated
 exchange-rate changes probably plays an
 important role). In seven countries it ex-
 ceeds 2 percent of GDP, and in five coun-
 tries it exceeds 3 percent. The last column
 in the table indicates that financial repres-
 sion has been as high as 40 percent of
 government revenue in Mexico and about
 20 percent in India, Pakistan, Portugal, Sri
 Lanka, and Zimbabwe. Table 1 suggests that
 in many countries financial liberalization
 would generate a substantial budgetary
 problem and should be accompanied by a
 fiscal reform aimed at substituting for the
 revenue loss: the unweighted cross-country

 average of government revenue from finan-
 cial repression is about 2 percent of GDP
 and 9 percent of government revenue.16

 An analysis of the geographical and time
 distribution of the data underlying Table 1
 indicates a number of facts worthy of future
 research: financial repression appears to be
 more relevant in African countries (includ-
 ing North Africa) and least important in
 Asian countries. It is also much more evi-
 dent in the recent years (1979-1987) than in
 the early part of the sample. This last phe-
 nomenon is associated with the growth of
 fiscal imbalances among LDC's in the 1980's.

 The potential effects of financial liberal-
 ization can be gauged from Table 2, which
 reports the breakdown of ownership of do-
 mestic government debt. For completeness,
 the table includes central-bank holdings,
 even though those are not included in the
 calculation of the financial-repression tax
 base. The second column in the table in-
 cludes holdings of deposit money banks only,
 a subset of domestic financial intermedi-
 aries. The table shows that, in the years for
 which we have data, on average 24 percent
 of total government domestic debt, and 37
 percent of domestic debt in the hands of the
 public, is held by deposit money banks. The
 holdings of other financial institutions are
 included in the column labeled "other," but
 unfortunately these could not be singled
 out, for lack of data. Financial intermedi-
 aries, and among them deposit money banks,
 typically offset artificially low rates on their
 assets by paying low rates on their liabili-
 ties: savings and time deposits. This is an
 example of how the incidence of the
 financial-repression tax is shifted to house-
 holds. In these cases the effect of financial
 liberalization is an increase in the cost of
 liabilities to financial intermediaries, since
 domestic residents can access higher-
 yielding portfolio investments elsewhere.

 160n this topic, see, for example, Wayne R. Thirsk
 (1990). This conclusion is based on the assumption that
 the world rate of interest paid by the government on its
 foreign debt is exogenous, that is, the small-country
 assumption.
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 TABLE 2-DISTRIBUTION OF HOLDINGS
 OF DOMESTIC GOVERNMENT DEBT

 (PERCENTAGES)

 Deposit
 Central money

 Country Sample bank banks Other

 Algeria 1974-1987 18.7 56.2 25.1
 Brazil 1983-1987 46.9 NA 53.1
 Colombia 1980-1984 47.3 NA 52.7
 Costa Rica 1972-1983 19.0 20.1 61.0
 Greece 1974-1981 21.7 26.2 52.2
 India 1980-1985 23.1 7.4 69.5
 Indonesia 1976-1980 100.0 0.0 0.0
 Jamaica 1980, 1982 60.3 14.1 25.7
 Jordan 1978-1987 46.3 36.0 17.7
 Korea 1975-1987 23.9 37.5 38.6
 Malaysia 1974-1981 4.4 23.2 72.4
 Mexico 1984-1987 53.7 19.1 27.2
 Morocco 1977-1985 10.6 56.2 33.2
 Pakistan 1982-1983 43.5 26.5 29.9
 Panama 1977-1978 0.0 33.7 66.3
 Papua 1981-1987 18.3 49.6 32.1

 New Guinea
 Philippines 1975-1986 51.6 23.0 25.4
 Portugal 1983-1986 46.9 10.7 42.4
 Sri Lanka 1981-1983 32.4 20.2 47.4
 Thailand 1976-1986 43.0 34.3 22.7
 Tunisia 1978-1987 0.0 55.0 45.0
 Turkey 1980-1987 40.3 NA 59.7
 Zaire 1974-1986 92.8 6.8 0.4
 Zimbabwe 1981-1986 16.8 18.4 64.8

 Notes: Due to data limitations, the sample periods in
 this table do not always coincide with those of Table 1.
 When data on holdings of deposit money banks are not
 available separately, they are included in the "other"
 column.

 In the absence of an increase in interest
 rates on government securities, financial in-
 termediaries would thus risk bankruptcy and
 would possibly require public bailout. Hence
 the likely budgetary impact of financial lib-
 eralization could include either the cost of
 the bailout of these intermediaries or an
 increased cost of debt servicing, which would
 occur if government securities were mostly
 short-term.

 Table 3 reports the two components of
 the revenue from financial repression: the
 interest-rate differentials and changes in ex-
 change rates.17 The table highlights the im-

 TABLE 3-THE FINANCIAL-REPRESSION TAx RATE
 AND ITS COMPONENTS

 (PERCENTAGES PER YEAR)

 Currency Interest-rate
 Country depreciation differential Tax rate

 Algeria 1.59 8.49 10.08
 Brazil 196.77 - 183.32 13.45
 Colombia 18.97 3.46 22.43
 Costa Rica 20.9 4.21 25.11
 Greece 14.29 1.65 15.94
 India 7.38 3.43 10.81

 Indonesia 11.6 11.67 23.27

 Jamaica 0.47 6.85 7.32
 Jordan 0.47 6.71 7.18
 Korea 5.94 0.04 5.98

 Malaysia -0.64 2.40 1.76
 Mexico 89.06 -43.25 45.81
 Morocco 10.33 5.74 16.07
 Pakistan 15.19 10.10 25.29
 Panama 0.00 4.36 4.36

 Papua New Guinea 4.66 0.90 5.56
 Philippines 10.42 1.53 11.95
 Portugal 17.36 - 2.00 15.36
 Sri Lanka 12.53 2.00 14.53
 Thailand 2.45 1.84 4.29
 Tunisia 7.22 5.98 13.2
 Turkey 54.64 0.85 55.49
 Zaire 56.29 6.00 62.29
 Zimbabwe 17.8 2.50 20.3

 Notes: Sample periods are as in Table 1. The column
 labeled "currency depreciation" reports the average
 annual increase in the price of the U.S. dollar in terms
 of the domestic currency, computed over the sample
 period. The column labeled "interest-rate differential"
 contains the average difference between the effective
 cost of foreign debt and the effective cost of domestic
 debt, expressed in dollars and domestic currency, re-
 spectively. It is also computed over the sample period.
 The last column ("tax rate") is the sum of the previous
 two.

 portance of financial-market restrictions. In
 the great majority of the countries in the
 table, despite the fact that the domestic
 currency has depreciated substantially rela-
 tive to the dollar, the differential between
 the dollar interest rate on foreign liabilities
 and the domestic-currency interest rate on

 17We do not report separate data on the dollar-
 revaluation effect since it is small for most years and
 for all countries if averaged over time. This is due to

 the fact that in the majority of countries almost all
 foreign commercial debt is denominated in dollars. We
 verified this by looking at data on the currency of
 denomination of external debt from the World Bank
 DRS. Detailed data on the dollar-revaluation effect are
 available from the authors upon request.
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 domestic liabilities is positive and sizeable.
 The biggest exceptions, Brazil and Mexico,
 are two countries with very large currency
 depreciations and relatively short samples.
 In these cases too, however, higher domes-
 tic interest rates did not compensate for the
 realized exchange-rate devaluations. Except
 for Malaysia, the financial-repression tax
 rate always exceeds 4 percent.18

 The evidence in Table 3 is suggestive of
 the way financial repression works in prac-
 tice. Domestic interest-rate ceilings are
 maintained with high rates of currency de-
 preciation and high domestic inflation. With
 free capital markets, this source of revenue
 would be limited, since expectations of
 exchange-rate changes would be reflected in
 the differential between domestic and for-
 eign interest rates.

 The relation between financial repression
 and seigniorage is illustrated in Figure 1
 and Table 4. Figure 1 is a scatterplot of
 seigniorage against the revenue from finan-
 cial repression. Following Fischer (1982),
 seigniorage is calculated as the change in
 high-powered money divided by GDP.19 The
 numbers in Figure 1 are the averages-over
 the same years as those covered in the cal-
 culation of the financial-repression revenue
 -of the revenue from seigniorage as a frac-
 tion of GDP. The ranges of values in the
 horizontal and vertical axes are quite com-
 parable. The figure shows that the revenue
 from financial repression is, at least for half
 of the countries in the sample, of approxi-
 mately the same size as the revenue from
 seigniorage. Table 4 contains two weighted-
 least-squares regressions of financial repres-
 sion and seigniorage. Weighted least squares
 are appropriate because the time coverage
 of the averages for each country differ

 Seigniorage
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 Zimbabwe

 0
 0 1 2 3 4 5 6 7 8

 Revenue from Financial Repression

 FIGURE 1. FINANCIAL-REPRESSION REVENUE AND
 SEIGNIORAGE (PERCENTAGES OF GDP)

 TABLE 4-RELATION BETWEEN SEIGNIORAGE
 AND FINANCIAL REPRESSION

 (WEIGHTED-LEAST-SQUARES REGRESSION RESULTS)

 Dependent variable Constant Independent variable

 Financial repression 0.527 0.498
 (2.211) (5.271)

 Seigniorage 1.652 0.332
 (13.168) (5.901)

 Notes: Numbers in parentheses are t statistics; number
 of observations = 24. The dependent and independent
 variables are measured as percentages per year. Be-
 cause individual countries' data are averages over sam-
 ples of different length, we have weighted the variables
 pertaining to each country with the square root of the
 number of years over which each country's averages
 are computed; we then run ordinary-least-squares re-
 gressions using the weighted data.

 widely, as indicated in Table 1. The table
 shows a positive and significant relation be-
 tween financial repression and the inflation
 tax, suggesting the presence of the comple-
 mentarity discussed above in Section I.

 IV. Summary and Concluding Remarks

 This paper has presented an exploratory
 analysis of the empirical relevance of finan-
 cial repression from a public-finance per-
 spective. While financial repression should

 18In the majority of countries, the time-variation of
 exchange-rate changes accounts for most of the time-
 variation of the gains from financial repression. This is
 confirmed by the decomposition of the variance (over
 the sample for each country) of financial repression: on
 average the variance of the exchange-rate component
 is three times the variance of the interest-differential
 component. The results of this variance decomposition
 are available on request.

 19High-powered money is from the IMF's Interna-
 tional Financial Studies, line 14.
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