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1 Introduction

Can persistent government budget deficits affect the exchange rate value? What are the possible
links between fiscal and monetary policies and stock market performance? Given some recent
currency crises and the increasing intensity of capital mobility since the early 70’s, when almost
only institutional funds were available, these questions represent an increasing concern among

L Still, until recently economists made little effort to link government

policymakers and academics.
fiscal solvency to the exchange rate value and other asset prices. The present paper aims to
contribute toward filling this gap.

This study is theoretical and empirical. The theoretical part, which constitutes the next
section, develops a model where government deficits influence supply and demand, and therefore
prices, for the national currency exchange rate and stocks. The empirical part, presented in section
3, uses post Bretton Woods data for 19 countries in order to study the empirical evidence relating
asset price movements to fiscal fundamentals.

The sample is representative in terms of world production and includes both industrialized
and emerging economies. The inclusion of developing economies in the sample is important be-
cause it allows one to test the usual claim that developing economies are more vulnerable than
industrialized countries to currency and stock markets crises resulting from fiscal shocks.

The economic model’s main contribution is to link a government policy, of pursuing specific

" expectations about future taxes and

targets for money expansion and taxes, to private agents
inflation. More specifically, given the government goals, what matters is how agents expect the

government to finance an increase in the government budget deficit: by an increase in the public

debt, and consequently higher taxes in the future, or by money creation.?

1 To name a few up to the time this paper was written: Sweden 1992, see Obstfeld (1994); Mexico
1995, see Cole and Kehoe (1996); Southeast Asian economies 1997, see Burnside, Eichenbaum and Rebelo
(1998); Russia 1998 and Brazil 1999, for data on the last two see IMF, International Financial Statistics
CD-ROM.

2 Another possibility would be government explicit default; for the sake of simplicity I will assume that
government debt has no explicit default risk.



If agents expect that an increase in the government debt will finance the deficit, they anticipate
higher taxes in the future and lower net dividends from taxable assets, which means lower stock
prices today. On the other hand, when private agents expect that money creation will be used
as the financing instrument, they anticipate future inflation, which in the model implies exchange
rate devaluation. On a more general level, households attribute a positive probability to each
possible event. Therefore, an unexpected increase in the deficit raises expectations for future
taxes and future inflation, implying lower stock prices and exchange rate devaluation.

The model also introduces an exchange currency market at the end of the day. In this market,
currency’s demand and supply determines the equilibrium real exchange rate. This price deter-
mination reflects the relative inflation risk of each country, which depends on fiscal fundamentals.
This results in a more general form of no-arbitrage conditions than the Power Purchasing Parity
(PPP) theory. The PPP theory would be a specific case where there is no inflation risk, or the
same relative risk, in carrying each currency overnight.

Section 3 explores the empirical data. Data is annual and represents 19 countries during the
post Bretton-Woods period, 1974-98. The results give empirical support to the model developed in
section 2. Pooled data regressions demonstrate a statistically significant correlation between real
exchange rates and stock market prices, on the one hand, and the government budget deficit and
other fiscal fundamentals on the other hand. The section also estimates the equilibrium exchange
rate equation from the previous section. Using only data on government budget deficits and debt,
the artificial time series approximates very closely the actual exchange rates.

Besides the conventional PPP definition for real exchange rates, section 3 also makes use of
a more appropriate definition of real exchange rate, the true real exchange rate. As pointed by
Sjaastad (1996, 1998a, 1998b and 1999) the PPP definition is just an empirical proxy of the true
real exchange rate, which is defined as a ratio of a price index for traded goods to a price index
for nontraded goods. It turns out that regressions using the true exchange rate definition delivers

more significant coefficients and a better fit.



Section 4 gathers the results from the previous chapters and presents the paper’s final conclu-

sions and directions for future research.
2 Fiscal Fundamentals and Asset Pricing

The goal of this section is twofold: first, to review the literature concerning the effects of gov-
ernment budget deficits on the economy and to discuss the empirical evidence on the topic; and
second, to develop an economic model that constructs a more direct link between fiscal policy and
asset prices.

The next section presents the review of the literature. Section 2.2 explores some preliminary
empirical evidence, which will be studied in more detail in section 3. Section 2.3 introduces some
modifications on Lucas ’ (1982) and Sargent’s (1987) two-country cash-in-advance models, in order
to link exchange rates and stock prices to fiscal fundamentals. Section 2.4 extends the model to

a small economy where there is no aggregate risk.

2.1 Review of the Literature

Standard economic theory usually predicts that an increase in the government deficit will attract
foreign capital and appreciate the equilibrium exchange rate, provided that the government has
no problem rolling over its debt.

For instance, Ball and Mankiw (1995) claim that a higher government deficit increases the
demand for loans, which drives interest rates up and attracts foreign capital. By equilibrium of
the balance of payments, the counterpart to the foreign capital flow is a decrease in the commercial
account surplus, which requires a real exchange rate appreciation.

Despite the simplicity and the logical appeal of this argument, it is in one sense just a ma-
nipulation of account identities. Namely, the gross domestic product, GDP, can be decomposed
as:

Y}/:Ct—f—Gt—f—It-f-Xt—Mt (211)



where Y; is the GDP, C; is private consumption, G; is the government consumption, I; is invest-
ment and X; and M; are respectively exports and imports of goods and services. Subtracting

taxes, T; , from both sides and rearranging yields

(T, —Gy) + (Y, =T, — Cy) + (M, — X;) = I, (2.1.2)

Ball and Mankiw (1995) claim that an decrease in government surplus (7; — G4), causes an
decrease in private savings (Y; — Ty — C}), and investment I; which are altogether offset by an
increase in external savings (M; — X;) such that equation (2.1.2) is valid.

However, the opposite result can be obtained as well, everything depending crucially on the
private agent’s demand for government bonds. For instance, if the government cannot credibly
guarantee higher surpluses in the future to repay debt, agents may be unwilling to acquire more
bonds. The increase in the interest rate may be unable to increase the demand for bonds because
it worsens the fiscal situation even more. Private agents will anticipate higher inflation, or a public
default, or higher taxes in the future, which leads to capital flight, currency devaluation, and a
fall in stock prices. Notice that, according to equation (2.1.2), investment level falls sufficiently to
accommodate decreases in all of the three terms on the right hand side.

Sargent and Wallace (1981) show that demand for bonds has important fiscal and monetary
policy effects. The authors assert that the real stock of bonds cannot indefinitely grow faster
than the size of the economy. Thus, the demand for bonds will place an upper limit on the ratio
of government debt to GDP and once this limit is reached, government deficits will have to be
financed by either an increase in seignorage revenues, higher taxes, or a combination of both.

Many authors explore the possibility of fiscal fundamentals generating confidence crises. Ize
and Ortiz (1987) show that, assuming price inertia, a fiscal shock (increase of the government debt)
can induce capital flight and real exchange rate devaluation. Eaton (1987) illustrates that, because
capital flight escapes taxation, the interdependence of investors can lead to the phenomenon of

contagion. The investor who stays in the country pays higher taxes not only because of the higher



government deficit but also due to the tax base cut resulting from capital flight. In equilibrium, all
investors will take their capital abroad. Obstfeld (1994) explores a self-fulfilling model of currency
crises where government endogenous responses to market expectations and fiscal fundamentals
play an active role in determining the equilibrium exchange rate.

Despite the possibility of fiscal shocks generating currency crises, the literature on speculative
attacks of fixed exchange rate regimes gives little attention to those fundamentals. Garber and
Svensson (1995) survey the literature and report that, although many of its models link the
occurrence of speculative attacks to the increase of domestic credit, researchers give little attention
to the relation between government financial needs and the creation of domestic credit.

In summary, the discussion above demonstrates that the government’s ability to roll over its
debt, and private agent’s expectations about government’s financing strategies, mediate the effects
of budget deficits on the economy. However, the main theories of equilibrium exchange rates ignore
the role of fiscal fundamentals. Subsection 2.2.1 reviews equilibrium exchange rate theories while

subsection 2.2.2 discusses asset pricing equations and fiscal policies.

2.1.1 Equilibrium Exchange Rates

Most of the macroeconomic models that try to capture exchange rate movements assume that
Power Purchasing Theory (PPP) theory of exchange rate determination holds. As stated by
Dornbusch (1995, page 265): The PPP theory “asserts (in its most common form) that the
exchange rate between two currencies over any period of time is determined by the change in the
two countries relative prices levels.” This is also known as the weak form of the PPP theory.
Despite the simplicity and no-arbitrage appeal of the PPP theory, empirical evidence shows
that it does not hold on the short run. Froot and Rogoff (1995) survey the extensive literature
testing the PPP hypothesis and report that half-life deviations from PPP are around 3-5 years

for major industrialized countries.?

3 Killian and Zha (1999) using a Bayesian approach find evidence of even higher half-lives for major
industrialized countries. Edwards and Savastano (1999) report that supporting evidence for various forms



Sjaastad (1996, 1998, 1998b and 1999) provides one remarkable explanation for the empirical
failure of the PPP theory. While one could argue that prices of traded goods are determined by
world demand and supply, the price of a nontraded good does not have to be the same for different
countries.

Therefore, a more appropriate definition of the real exchange rate consists of the ratio of a price
index for traded goods to a price index for nontraded goods measured in a common numeraire,
the true real exchange rate. Sjaastad’s methodology also shows that the use of the conventional
measure of PPP-real exchange rate as an empirical proxy of the true-real exchange rate is subject
to very high measurement error and sheds doubt on the relevance of a plethora of papers testing
the PPP hypothesis.

One example of the use of the PPP theory on economic models is the seminal paper of Lucas
(1982), which integrates monetary theory with the apparatus of modern financial economics. In
his model, provided symmetric allocation between agents, the real exchange rate is the ratio of
the marginal utilities for foreign and domestic consumption goods. Consequently, an increase in
government purchases implies change in the marginal utilities ratio and movements on the real
exchange rate.

The Fiscal Theory of the Price Level (FTP) [see Cochrane (1998, 1999, 2000) and Woodford
(1996)] inspires a different approach that tries to link fiscal fundamentals to the real equilibrium
exchange rate. Dupor (2000) and Loyo (1998) extend the FTP to open economies and obtain an
indeterminacy in the equilibrium exchange rate, similar to the classical result obtained by Kareken
and Wallace (1981).

However, as Daniel (1999) points out, the exchange rate indeterminacy no longer holds if we
assume that benevolent governments choose to eliminate Ponzi-Game schemes that benefit foreign

agents. In this case, the exchange rate is determined by the relative ratio of each country’s nominal

of PPP is even weaker for emerging economies. Furthermore, if one uses only data from the post Bretton-
Woods period [see Rogoff (1996)], or control for cross-sectional correlation [see O’Connel (1998)] the
assumption that real exchange rates follow a random-walk cannot be reject.



debt plus money supply to the discounted value of future surpluses.

2.1.2 Stock Prices

Consider an asset that produces a stochastic flow of dividends {D;; };:8, which is taxed at the
ad-valorem rate {7;4; }j;g Since the net flow of dividends is {(1 — 7¢4;)Ds+; }j:og, this asset will
be priced at

—+oo

pi = ZO Bt [mi45(1 = T145) Dy g (2.1.3)
i=

where my 445 is the stochastic discount factor from period ¢ to ¢ + j.

From this pricing equation it is trivial to see that the fiscal policy on government taxes will
have direct effects on asset prices. If, for simplicity, we assume that there are no aggregate risks
such that the discount factor does not depend on government variables, then it is easy to verify
from equation (2.1.3) that higher taxation implies lower stock prices. There would be no effect
only if taxes are not linked to stock ownership, as in the case of lump-sum taxes.

In the consumption-capital pricing model (C-CAPM), pioneered by, among others, Lucas ’
(1978) tree-model, we have my ¢y ; = [/ (Cyy;)/u'(Cy)], where B € (0,1) is the intertemporal
discount rate and u’(C5) denotes the representative agent one-period marginal utility of consuming
C, at time period s (by equilibrium of the goods market Y;,; = Gy1; + Ciyj, where Yi;; is the
national income and Gy ; the government consumption). Thus, for the C-CAPM equation (2.1.3)
specializes to

) /( t+j t+j)
= 5 g, |20 Cti3) (1 — rro VDyss 2.1.4
t j‘X:O t UI(Yt Gt) ( Tt ]) t+j ( )

For the C — CAPM model, not only the way that government finances its expenditures but

;-E’CO, influences stock prices. The model to be

also the government consumption stream, {Gy4;}
presented on section 2.3 also includes an additional feature on a stock pricing equation (2.1.4),

which is the fact that inflationary revenues can inflate away part of the dividends flow {D;; };;08



2.2 Empirical Motivation

The review of the literature showed that the effects of budget deficits rely on the assumptions
made about the government’s ability to roll over its debt. If higher interest rates attract foreign
capital to finance an increase in government deficit, the exchange rate should appreciate. On the
other hand, if an increase in government deficit generates fears of higher future inflation, or higher
taxes, or even explicit defaults, the expected result could be capital flights, currency devaluation,
and lower stock prices.

Some can argue that confidence crises or “hard landing scenarios” are more relevant for devel-
oping economies but not really the case for industrialized countries. However, some industrialized
countries can show even more volatility on exchange rates than emerging economies.*

Section 2.1.2 showed that stock prices depend on the expected level of future government
purchases and future taxes. Therefore, since “hard landing scenarios” are usually associated with
changes in fiscal policy, these confidence crises can also create substantial stock price movements.

This section sheds more light on the discussion introducing preliminary empirical evidence
related to asset prices and government deficits.?

Figure 1 plots the government budget deficit, as a ratio of GDP, and the real exchange rate

6

for a selected group of economies.” The plots present strong empirical evidence in support of a

government deficit being positively correlated with real exchange rate devaluations.

4 Indeed, exchange rates of developed economies can show even more volatility than exchange rates of
developing economies. Edwards and Savastano (1999) report that during the period of January 1995 to
November 1997, when the Mexican Peso floated against the dollar without explicit interventions of the
Mexican Central Bank, the Mexican Peso/US dollar exchange rate was less volatile than the Yen, the
Deutsche Mark, and the Pound/ Dollar exchange rates.

5 A more complete analysis of the empirical evidence concerning fiscal policy and asset pricing, including
a detailed descriptions of the data used, is discussed in section 3.

6 The Real Exchange Rate is defined as e; PVS /PNt where e, is the nominal exchange rate in terms of
national currency per US dollars at time ¢, PVS and is PNet are respectively the price level at time ¢ of
the United States and the national economy. Base price levels were obtained from the Penn World Tables
for the year of 1990, other years ’ price levels were calculated from the base year using the GDP-deflator.
The true real exchange rate is defined as the ratio of an index price level for traded goods to an index
price level for nontraded goods. Thus, for both definitions, an increase (decrease) in the real exchange
rate value means a devaluation (appreciation) of the currency.



Figure 2 plots government surpluses, as a ratio of GDP, and stock prices.” The sample includes
five industrialized economies: United States, Japan, Germany, Italy, and the United Kingdom,
and four emerging economies: Mexico, South Korea, Malaysia, and the Philippines.

The data presented in Figures 1 and 2 indicate a positive correlation between government
surpluses and stock prices values for all the countries analyzed. The empirical evidence of Figure
2 can be explained in light of the asset pricing equation (2.1.3) and the consumption-based (C-
CAPM) model, equation (2.1.4). The intuition is that an unexpected higher government deficit
(or surplus) can indicate expectations of higher (or lower) taxes and higher (or lower) inflation in
the future and, consequently by (2.1.3) or (2.1.4), lower (or higher) stock prices.

Table 1 expands the sample used in Figures 1 and 2, reporting the sample correlations of
government budget deficit as a ratio of GDP with the true and the PPP real exchange definitions
and stock prices measured in 1995 national currency and 1995 U$ values.®

Data on Table 1 is annual and it is distributed in an unbalanced way for the post Bretton-
Woods period, 1974-1998. The sample includes 10 high income economies and 9 middle income
economies.”  These countries responded for a total GDP of U$21,957 billions in 1998, which
represents 76% of world total production.

Looking at table 1 we can verify that all high-income economies, excluding France, present
evidence of a positive correlation of government financial requirements with exchange rate deval-
uation and lower stock prices.

The Latin America middle-income economies also demonstrate currency devaluations associ-

ated with higher deficits. However, the same evidence is not so clear for emerging Southeast Asian

7 In Figure 1 annual stock prices are from DataStream Primark total market index, which is a price
index for the most important stocks of each country. Stock prices are end of period values measured in
national currency and deflated for 1995 values. The 1995 values are also normalized to 100.

8 The methodology to compute the true real exchange rates is the same as described in Sjaastad (1996,
1998, 1998b and 1998), see appendix D. The PPP real exchange rate definition is the conventional one,
nominal exchange rate times relative price levels. Stock prices are measured in constant currency values
from 1995. A more detailed description of the data used in this section is presented in subsection 3.1.

9 Definitions follow the World Bank classification as of 1998. High Income Economies correspond to
those with a GDP per head in 1998 above U$9,361 while the range is from U$761 to U$9,360 for middle

income economies.



economies.

For stock market correlations with government deficits, the only exception to a negative corre-
lation between deficits and stock prices seems to be Argentina. In general, the empirical evidence
for the selected sample of 19 countries is coherent with the intuition that increases in government
deficit imply expectations of higher inflation and higher taxes in the future, devaluing the national
currency value and depressing stock prices.

The model developed in the next section will explore this insight to match the empirical
observations. Section 3 will investigate in more detail the empirical evidence controlling for known

effects in the literature.

2.3 A Two-Country Cash-in-Advance Model

Consider a world economy that consists of two countries denoted by Home, H, and Foreign, F,
each with its own currency, respectively denoted by H$ and F'$. Private agents of these economies
are characterized by one representative agent (Household) for each country. As in Lucas (1978),
there is one good, which is produced by trees. Each country indexed by j, where 5 = H, F', has
one tree that produces at time ¢ a total amount of Y7 units of this consumption good. For the

sake of simplicity, the endowment of country j is supposed to grow at a deterministic rate v/
Y = (1499)'Yd (2.3.1)

Households in both countries have identical preferences represented by the utility function

(cH + )t -1

l1—0c

+oo
Ey | Y Bt (2.3.2)
t=0

where cgt denotes the consumption of goods produced in country j by the Household residing in
country 4.

Agents trade three kinds of assets: national currencies, H$ and F'$; one-period inflation index
bonds denominated in each country currency; and stock shares of the Home and the Foreign tree

that give rights to the respective tree’s endowment flow. Stock ownership is subject to taxation.
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If the Household resident in country ¢ held, at the end of period ¢, sit shares of stocks j, j = H,
F, the amount of tax due in period ¢, measured in j$, is s{tTﬁQthj.

The government of country j issues government bonds, prints the national currency, and col-
lects taxes from the ownership of their respective country’s stock in order to finance expendi-
ture levels of gg Y}/j units of goods. We shall assume that the level of government purchases,

z; = (g9f, gf'), is governed by a first-order Markov Process, in particular, assume for j = H, F:
9l = (7 el +ely) (2.3.3)
where the innovations are such that
el"U[=h7,+h], W >0, g/ £2h7 € (0,1) Vt,j (2.3.4)

Equations (2.3.3) and (2.3.4) assume that government purchases have some persistence and do
not exceed the level of national production. The argument for government expenditures following
(2.3.3) is that a high deficit (or surplus) will more likely be followed by a high deficit (or surplus)
again in the next period.

In order to simplify the argument, assume that the entire government debt consists of one-
period inflation indexed bonds. Denote the price level, measured in j§ currency, for the consump-
tion good in country j by Ptj . Thus, at the beginning of period ¢, country j’'s government spends
(1 + )P/ B to repay debt acquired in period ¢ — 1, and collects P/ B} 41 by issuing new debt
and by redeeming T{ Y;j Ptj from taxes. An extra source of revenue for the government of country
j comes from seignorage revenues, which generates at time ¢ an additional amount of Mtj_s_1 — Mtj
in 5$.

In units of consumption goods, government j’s is subject to the budget constraint

. MY MY o .y
Bl + 7Y + == = 1+ Bl + qiY] (2.3.5)
i
For now, let the money demand equation be Mth = Ptj Ytj , and this will be justified later.

Thus, if one uses the requirement that the value of government debt as a fraction of national

11



output cannot have an explosive path, equation (2.3.5) can be written in an integrated form as
Mﬂ!fﬁmcﬁiﬂG{f+JéLﬂ (23.6)
h=1 =1 \ 1+ 7t S i
where b{H = BgH/Ytj is the end of period debt as a ratio of GDP and ] = MtJH/MtJ —1is the
growth rate of money supply.
As in Sargent (1987), governments have to set aside enough cash to buy consumption goods.
Therefore, the amount of cash that government j holds, m{ , after collecting taxes and rolling over

its debt has to satisfy'®

m{? > PlglY/ (23.7)

Because government debt is inflation-indexed and there is no default risk, no-arbitrage implies

that the real interest rate has to be the same in both countries, that is
TtI_I = ’]“f = ’["t (2.38)

A fiscal policy for the government j at time period ¢ is defined as a choice of tax sequence
{T{ +k}Z§5 . A monetary policy for the government j at time period ¢ is defined by a sequence
of money supplies {MtJJrl Tk :ZOB Given the stochastic sequences for interest rates, government
expenditures, and national endowment {7, gﬁk, gtF+ b Ytil b Yti k};:i%, a feasible policy for gov-
ernment j at time period ¢ is a sequence of fiscal and monetary policies, possibly contingent on

the state of the economy z; = (gf?, gf'), such that equations (2.3.3) to (2.3.8) hold.

The structure of trading plays a very important role in the model.!’ At the beginning of

each period, information is revealed and the values of the variables gf , T{ Mtjﬂ, Ptj forj=H,F

are announced, as well as the contingent future fiscal and monetary policies of both governments,
{T{ ko Mtj_s_1 +k};§‘i for j = H, F. Afterward, the time period is subdivided in three distinct and

consecutive trading sections: the securities trading section, the shopping section, and finally the

currency trading section.

10 This amount will be m{’ = P/7]Y/ + P/ B}, — (1 ++])P/ B} + M}, | — M].

11 The timing protocol described here is a generalization of Sargent(1987), Chapter IV.

12



The securities trading section is divided into two distinct sections, one for each country. In
country j’s securities trading section, private agents of both countries trade only government’s
j bonds, j$ currency, and country j’s stock shares. During these sections, the country j govern-
ment repays old debt, issues new debt, and at the end of the section collects taxes in cash from
stockholders.

During the trading section being held in country j, the Household residing in country i chooses
the amount of currency to take to the shopping section, mftj , the amount of government j bonds
to take to the next period, Bit +1, and the number of stock shares from trees located on country

Jj to be carried over to period t+1. The Household shall face the budget constraint

DJ ) S o .
Pth + By sy Y+ sial <05 (2.3.9)
£

m

where qf is the spot price for country j stocks, SgtT{ Ytj is the amount of taxes due at the end of
the section and 67, denotes the beginning of period real wealth in j§ of the Household residing in
country i, everything measured in j consumption goods.

After the securities trading section, the shopping section takes place. In this section, each
Household is constituted by a shopper and a seller. The shopper uses the cash set aside during
the securities trading section to buy goods while the seller sells tree’s endowments. A shopper
who lives in country ¢ can buy goods in either country, but can only use country j’s currency to

buy goods produced by country j’s trees, that is
mi > Pld, (2.3.10)

After all shopping is finished, each Household visits the tree locations and receives sales receipts
(dividends) where it owns shares. Dividends are paid in the currency of the country that the trees
are located.

In the currency trading section, households of both countries bring cash left over by the shopper
and originating in dividends collection to the currency trading section in order to trade one

currency for the other at the nominal exchange rate e, in terms of H3/F$. The constraint for the

13



currency trading section is that each Household residing in country ¢, will choose the amount of

pH . pF . . .
Home currency, M’ ,, and Foreign currency, M;; , to carry next period satisfying

M{jﬁ-l + etMiI?fH = Sz‘H,tPtHYtH + etsftPtFY;fF + mftH - Cftl + et(mftF - CftF) (2.3.11)

The justification for the fact that the currency trading section takes place after the shopping
section is market efficiency. Since private agents are forced to carry cash from one period to the
other, trading currencies allows individuals to diversify the inflation risk of each currency.!?> In
equilibrium, if one currency has a lower inflation risk than the other, this will be reflected in an
appreciated exchange rate in favor of this currency. From constraint (2.3.11) we have that the
real wealth of a Household that resides in country i in 7§ will evolve according to
5

: MPL . o
eg,tJrl = pi +(1+ Tt)Bg,tJd =+ S{t(#_;,_l (2.3.12)

J
t+1

Government’s Problem
Government j’s Objective Function at the beginning of each time period ¢ is to choose a
feasible policy, possibly contingent on the state of the economy z; = (g, gf’), in order to minimize

deviations from exogenously specified target policies {7, ﬁfc}z:‘xt’

+o0 . . .
Ming. .y kEOBkEt [a Thk — ?i‘ + )ﬂ(ui) — 7 H (2.3.13)

where the sequence {?i}ﬁi‘t’ is the target fiscal policy and the sequence {ﬁi}:j is the target
inflation rate.”®>  Because the inflation rate sequence is a direct function of the fiscal policy
+oo 14

sequence, the target inflation rate will also be referred to as the target monetary policy {ﬂ{f} roge

Therefore, I denote country j’s fiscal and monetary policy targets as {?i, ﬂi};‘fg

12 Notice that because governments own no trees, governments will not carry cash from one period to
the other.

13 A more complex target sequence could be derived here, however it is not the objective of this thesis to
investigate optimal taxation and optimal inflation schemes. Without loss of generality, we could assume
that the policy targets are derived from optimal government policies that are not contingent on shocks.

4 From the money demand equation Mtj_,_1 = Pthtj = Ptj(l +'yj)tYOj. Thus, the inflation rate is given by
) = (el =)/ (1 +75), where p] = Mtj-t,-1/MtJ -1
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For the sake of simplicity, I assume that ?{ =7 and Tr{ =0,Vt >0and j = H, F. The solution
for the government problem will consist in a government policy that is contingent on the shocks of
government expenditures, {si };OS. The appendix shows that, for a sensible choice of parameters,
there is a value @ < h’ such that the specific form of the optimal feasible government policy will
be to print money and use seignorage revenues to offset exactly the current deficit (or surplus)
when the increase in government expenditures, 5{ + 5{_1, belongs to an interval [—w, +w]| , and
increase taxes if €] + &/, ¢ [—w, +w], or equivalently if &/ ¢ [/ | —w, -] | + w].

Thus, optimal government j’s policy will be characterized by

(e +el )L +7)

e = = S — + 99,y =1,

o -+ +9) .

Vi > 0 if & e[-¢l_ | —w,—¢l_, + ] (2.3.14)
o= (g+ 8i—l) + 7, Ti+1+k =77 ; /’L‘Z+k‘ = 'Yja

VE > 0 if & ¢ [—s{,1 — w, —6{71 + o]

Given the assumption that w < k7, the event 6{ € [—8{71 — w, —6{,1 + @] has probability in
the interval (0,1). Thus, tax changes will be less costly if & € [~h/, max{—¢] | — w’,—hi}] U
[min{—&! | 4 @, h?}, h’], which has a strictly positive probability.

The implication for the government policy described by (2.3.13) and (2.3.14) is that increases
in taxes generate linear revenues while seignorage revenues are concave on the inflation rate. If the
parameter a in (2.3.12) is high enough, and letting 8 > (1+r)/(1++7), an immediate increases in
inflation revenues is less costly for small shocks on the deficit , 5{ —i—s{;l € [-w, +w], and immediate
changes in taxes are the best choice for higher shocks if & + &l | ¢ [~2h7, —w’]| U [+, +2h7].15

Also, due to the fact that a high(low) shock at time ¢, 5{, raises(decreases) conditional ex-
pectations for the next period deficit, a high(low) government deficit at time ¢ raises(decreases)

expectations conditioned on time ¢ information set about inflation and taxes for period t + 1.6

15 In equilibrium, from the price formula for the real exchange rate, the condition 8 > (1 +r)/(1++7) is
naturally satisfied if the parameter o on the utility function satisfies o > 1.
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This result will have a direct implication on the correlation of government budget deficits with
real exchange rates and stock prices.

Household’s Problem

Given the pattern of transactions described above, we can use a recursive formulation to write
the problem of each Household ¢ = H, F. I assume that households are identical in terms of initial
endowments of stocks, bonds and trees. Since both consumers are identical, except in terms
of citizenship, I drop the subscript i that identifies the consumer citizenship in the Household’s
problem and use the superscript j = H, F' to denote if the variable is with respect to the Home
country or to the Foreign country. Letting primes denote next period values, the Household

problem can be defined by the functional equation

H FN—o __ 1
o(z, 6", 07) = max {% + BE[(!, 0™ 07" |z, a:f]} (2.3.15)
— 0
subject to:
mpI " L . . .

Pj(x)+BJ +87Y +¢’s’ =67 for j=H,F (2.3.16)

o H,F 2.3.1

- > ) = 3.

Pia) > forj=H, (2.3.17)
MPH e pPE! (2.3.18)

= sEPH)YH 4 es" PP (2)Y T + mPH — PH(z)c" +e (mpF — PF(:L')CF)

pir _ MPit
~ Pi(z)

+(1+7)B" +¢'s forj=HF (2.3.19)
¢ >0, mP’ >0, M7 >0 (2.3.20)

The state variables of this problem are the level of income carried from one period to another
in each country’s currency, 0" and 07 and the level of government expenditures for both countries,

zy = (9f,gf"). The distinction between the distribution of income in each currency is important,

16 By the specification of the shocks and the optimal government policies (2.3.13) and (2.3.14), expected
government expgndi‘gures conditioned on the time ¢ ipformation set are F (9141 — 7141 = Bi[g? +él +5{ 1
T1q] = Belg? +el =i 4] = (1—p)(@ —77) +p;j(g’ +e] —77) = g7 =79 +p;e] , which is increasing in &} ,where
p; is the probability of increasing taxes in the nest period.
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since in the next period securities-trading Households can use only domestic currency to trade
into each domestic market, see constraint (2.3.16).

Equation (2.3.17) represents the cash-in-advance constraint for the shopping section. Con-
straint (2.3.18) represents the currency trading section, where private agents use their cash hold-
ings of each currency to trade one currency for the other at the exchange rate e, in terms of
(H$/F$). Condition (2.3.19) states the law of movement for the state variables 7 and 6%". The
last constraint, (2.3.20), dictates that the instruments of choice, except possibly B" and BY’,
should be non-negative.

A competitive equilibrium in this model is a set of initial conditions

{Mg, 76, Bg7 Yoj, Ys» s{o, sz()v M{;}j:H,F, a set of target policy functions

{?i, ﬂi};‘;"; j—H,F a set of stochastic process for

{g{,T{H, Bz+1’ Mthrl’Ptjv cly,mi, Sg,t-&-l’ Mﬁiﬂ, Bg,t+1}t+zog; ij—m,F » and pricing

functions{q?, r{}tﬁ’g; j—m - such that

i) The stochastic process {Ti e BJ, M, 2':‘)8’; i j—m.r is a feasible government policy for country
j = H, F and solves (2.3.12), and {’T’i,ﬂi}ziﬁ,j:[—LF‘ solves (2.3.6) for b} = BJ/Y{;

ii) Given the pricing functions {7, ! };08; j—m,p the stochastic process

{chymiy, sty MY B, WSS, i i— g p solves the Household's problem.

iii) All markets clear, that is, for all ¢t and 4,5 = H, F :

- Currency markets: mb, +mby, +m{’ = M, .
- Public Debt Market : B, = BI{., + BY{, .
- Stock markets: S%{,t + s%,t =1

- Goods market: ¢y, + cly, = (1 —g])Y7.

- At the exchange rate e;(H$/F$) : Mlle];t+1 + My, = tj+1
This completes the definition of equilibrium.

Equilibrium and price formulas

Now I compute equilibrium allocations and the pricing formulas for interest rates, stock prices,
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and the exchange rate. Since individuals of both countries have the same endowment and the
same wealth, the equilibrium of this model is the symmetric allocation where in agents of each

country keep identical portfolios and consume the same amount of goods each period

Cio=ch+ci=cip+cm==[1—g" V" +1-g Y], vt>0 (2.3.21)

N —

In order to have a role for unbacked fiat currency we shall assume that nominal interest rates
are always positive, that is (14 r;)(P//P/ ;) > 0Vt and j. Given this assumption, the cash-in-

advance constraints bind agents and governments of both countries, implying

R SR R
V) =cp oy + Y] = Mt +T]ri§t tmi ];;H for j=H,F
t t

which implies the money demand equation
M., =PlY] for j=HF (2.3.22)

The first-order necessary conditions for the Household problem, which are computed in the

appendix, are

(C(t; ) “’] ) (2.3.23)

The equilibrium equation for the stock prices is

+o00 C —0 o 1+ J P
S (%) T ()] e
= t+k

l+r=8""E

q =Y/ E,

From equation (2.3.24) we can see that stock prices depend on expectations of taxes and
seignorage revenues in the future. The stock prices decrease with expectations of higher monetary
expansions or higher taxes in the future. The condition that prices the equilibrium exchange rate

is

(Ci1)”°
— g, | &) (2.3.25)
"I PR,

Equation (2.3.25) is a generalization of the PPP theory of exchange rates. For the special case

where there is no inflation risk associated with trading one currency for the other and no aggregate
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risk on the next period consumption, we would recover e, = PH, /Pl = PH /PF which is the
PPP no-arbitrage formula. However, since private agents are constrained to carry both currencies
from one period to another, they are subject to idiosyncratic inflation risks in each country. The
pricing equation in (2.3.25) is obtained by allowing private agents to diversify these two inflation
risks.

The intuition behind pricing equations (2.3.23)-(2.3.25) is better described using a benchmark

economy where there is no aggregate risk. This is the task of section 2.4.

2.4 A Small Economy with no Aggregate Risk

Consider the case where the Home country is relatively small compared to the rest of the world

economy, which is represented by the Foreign country. Thus, as an approximation we will assume
A—g Y+ 1 -g )Y =1 -g")Y" (A1)

We shall also assume that there is no aggregate risk in the sense that
1-gMY" =1 -g") A ++")Y" (A2)

Since there are no aggregate shocks on the world economy, the monetary and fiscal policy of

the rest of the world will be set such that there is no Foreign inflation, which means
pPE, =PRY wvt>0 (A3)

In this case, the pricing equations (2.3.23) to (2.3.25) from section 2.3 simplify to
T4r,=1+7" =711 +4W) (2.4.1)

Theorem 2 in the appendix shows that for this small economy the real exchange rate at the

end of period t will be a nondecreasing function of shocks on government expenditures incurred
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at the beginning of period t. More specifically, this function takes the form

PY 1 -

et(gt)ﬁ = {1+E((he€t)2w2)} >1, forh>e >h—w
pa

et(st)PLtH = 1l for —(h—w)<e<h—w (2.4.2)
PV 1 -

et(gt)PLtH = {1+E(w2—(h+£t)2)} <1, for —h<eg<—(h—w)

Notice that this function is strictly decreasing for &, € [h,h — w] U [=h, —(h — w)] and constant
for e; values close to zero, ¢; € [—(h —w), h — w].

If the current shock is on the higher interval, e; € [h,h — @], the deficit is usually high and
there is a higher probability of inflation than deflation on period t+1. Therefore, real exchange
is depreciated relative to its PPP parity. If the shock &; is close to zero, ¢; € [—(h — w), h — @],
inflation and deflation are equally likely and the real exchange rate obeys the PPP rule. Finally,
if the shock on government expenditures is too low at time ¢, ; € [—h, —(h — w)], deflation will
be more likely than inflation in the next period and the real exchange rate appreciates relative to
the PPP parity.

The equation for the real exchange rate (2.4.2), has a nice interpretation since only high
absolute value shocks will deviate the economy from its PPP value. The results also match the
empirical data where real exchange rates tend to depreciate (appreciate) in response to government
deficits (surpluses).

Theorem 2 in the appendix also shows that for this small economy, given the value for g;_1,
stock prices are strictly decreasing in ¢; for all the possible shocks, that is for &; € [—h, +h]. This
result stems from the fact that any disturbance of government deficits will be compensated for
either by a change in seignorage revenues or a change in taxes, which negatively affect stock prices.
The results also match the empirical evidence from section 2.3 and section 3 where stock prices
are negatively correlated to government budget deficits.

As a final note to this section, it is important to say that the results of the model depend on

the imposed symmetry among the households of both countries. As in Lucas (1982) and Sargent
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(1987), the exchange rate is determined assuming that consumption goods in each country can be
acquired only with the respective country’s currency. If, instead, either currency could be used to
purchase goods in any country, the result would be an indeterminate exchange rate as in Kareken
and Wallace (1981).

The equilibrium exchange rate determination relies on the assumption made here that cur-
rencies Households can trade one currency for the other only at the end of the day and inflation
risk can be diversified. In Lucas(1982) and Sargent (1987), the exchange rate market takes place
together with securities trading, instead of being exchanged at the end of the day. Therefore, in

their models, no-arbitrage implies the PPP rate e, = P1/PF.
3 Empirical Analysis

Recent currency crises have also raised some evidence that high budget deficits lead to a real
exchange rate devaluation. Obstfeld (1994) reports that Sweden’s Krona strong devaluation in
1992 was contemporaneous with economic recession and a jump in the government deficit from
an average budget surplus of 2.5% of GDP to a deficit of 7.1% of GDP in 1992.

The Mexican Peso crisis in January 1995 was preceded by capital flight and a drastic decrease
in international reserves in 1994, and accompanied by a strong increase in net domestic credit due
to the Mexican central bank’s strategy of sterilization, see Mancera(1995). Cole and Kehoe (1996)
allege that the currency crisis in Mexico was caused by the inability of the Mexican government
to rollover its debt during December 1994 and January 1995, even though a large part of the debt
was indexed to the exchange rate, the so called Tesobonos.

Burnside, Eichenbaum, and Rebelo (1998) claim that the speculative attack on southeast Asian
currencies in July 1997 was related with expectations of high future deficits caused by government
guarantees to bailout the failing Asina financial system. Data from the International Monetary
Fund (1999, 2000) shows that the Russian currency crisis in August 1998 was accompanied by a

Russian government default; in 1998 the real exchange rate devalued 176% and the government
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total debt to GDP ratio increased by 167%.

In Brazil, the January 1999 devaluation of 66% of the Real was preceded by an increase in the
public debt from 24% of GDP in June 1994 to 44% at the crisis time, see Banco Central do Brazil
(1996-2000). Finally, up to the time this paper was written, the recent slide of the Euro against
the Dollar also is matched by the fiscal strength of the American government relative to the Euro
economies, the former running budget surpluses and a decreasing debt relative to the latter.

The goal of this section is to investigate the empirical evidence introduced in subsection 2.3 in
more detail. Section 3.1 describes the database used and its sources. Section 3.2 presents panel-
data regressions for real exchange rates. Stock market prices regressed on fiscal fundamentals are
presented in section 3.3. Section 3.4 investigates how well the panel data estimates of the previous
sections fit to each country individually. Section 3.5 uses the model developed in section 2 to
estimate artificial time-series for the equilibrium real exchange rates using parameters picked by

non-linear least squares estimates.

3.1 Data Description

The selected sample consists of annual data from 1975 to 1998 for 19 countries. Following the
definition of the world Bank, see footnote 9, ten of this group are characterized as high-income
economies: Canada, France, Germany, Italy, Japan, the Netherlands, Spain, Sweden, the United
Kingdom and the United States. Nine countries are considered middle-income economies: Ar-
gentina, Brazil, Korea, Indonesia, Malaysia, Mexico, the Philippines, Thailand, and Uruguay.
The sample is representative in terms of world production and in terms of diversity of devel-
opment stages. The 19 countries accounted for a Gross national Product in 1998 of US$21,957
billions, which represents 76% of the world production. The high-income economies selected, the
United States excluded, total US$11,890 billions of production and the middle-income economies

US$2,146 billions, which are respectively 53% and 52% of their respective group’s total output.'”
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The choice of the time span, 1975-98, was intended to include only the post Bretton-Woods
period.!®  For the country fundamentals, the sources of data were the International Financial
Statistics CD-ROM from the International Monetary Fund (IFS-IMF), the Penn world Tables
(PWT). For Brazilian data, an additional source was the Central Bank of Brazil. For stock
market returns, the data source was the total stock markets price indices calculated by DataStream,
Primark.

I use two definitions of real exchange rate, the PPP real exchange rate and the true real
exchange rate. The first definition is computed as the nominal exchange rate, national currency
per U.S. dollar, multiplied by the price levels ratio, the U.S. prices divided by national prices. The
nominal exchange used was the annual rate for the end of the period, reported by the IFS-IMF.
Relative consumption price levels were obtained from the Penn World Tables for the year 1990.'°
Price levels other than 1990 values were computed recursively from the 1990 value using the GDP
deflators.

The true real exchange rate is defined as the ratio of a price index for traded goods to a price
index for nontraded goods. I computed this rate using the methodology developed by Sjaastad
(1998b), which is described in the appendix. The methodology constructs a index price for traded
goods from a weighted average of export and import prices. The weights are estimated by non-

linear regressions using quarterly data from 1974 to 1998.20

17 Source: World Bank Development Report, 1998.

18 During the Bretton-Woods period, 1946-71, other countries pegged their exchange rate against the
US dollar. After a turbulent period from 1971 to 1973, the Bretton-Woods system collapsed and the world
economy initiated a much less structured exchange rate system, see Obstfeld and Rogoff (1996).

19 Both real exchange rate definitions were rebased in order to match in 1990 the value of the relative
consumption price levels (US prices / National Prices) from the Penn-World Tables. However, since
regressions were taken in logs and a dummy was included for all countries but one, this normalization had
no effect on the results.

20 For some of the middle-income economies, Argentina, Uruguay, Indonesia, Malaysia and the Philip-
pines, Sjaastad’s methodology could not be used due to data absence for export and import prices. For
these countries, I used instead the ratio of Wholesale Price Index to Consumption Price Index , obtained
from the IFS-IMF. The justification for this empirical proxy is the fact that WPI are heavily weighted
toward traded goods while CPI tend to reflect nontraded goods.
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In order to obtain elasticities for fiscal variables, I used a definition of government deficit that
could not take negative values. Instead of using the conventional definition, Deficit = Expendi-
tures - Revenues, a more appropriate definition for our purposes was the ratio Ezpenditures /

21 Other fiscal variables used included the total government Debt as a ratio of the

Revenues.
GDP.?2 As a measure of inflationary effects on government debt, I made use of the ratio (Debt
without Inflation/Debt) =(Debty+m,Debt,_y)/Debt;, where m; = inflation rate at time ¢. This
variable estimates how much higher the real debt would be if there were no inflation during the
period.?3

For the stock markets price index there was the methodological problem of choosing for each
country a stock markets index that was representative and uniform. Some indices include the
500 most traded stocks, others just the first 100’s, others only technology companies, etc. The
option selected was for the broadest representation and a uniform methodology of index, which
was captured for the Total Market Index reported by DataStream, Primark.2* Their index
included all the stocks traded on each market where data is available. Stock prices are measured
in 1995 national currency and also in 1995 U$, using the GDP deflator as the inflation index.

A set of control variables were included to control for some effects characterized in related
literature. The Government Consumption variable is defined as the ratio of government consump-

tion as a ratio of GDP. The Real Interest Rate is the Lending Interest Rates reported by the IMF

deflated by the CPI. Total GDP is the total gross domestic product measured in constant 1995

21 Following the IMF definitions: Government Expenditures includes Expenditures and Lending minus
Repayments. Respectively “all nonrepayable payments by the government, whether requited or unre-
quited, and whether for current or capital purposes”, “government acquisitions of claims on others -
both loans and equities - for public policy purposes; and net of repayment to the sales of equities previ-
ously purchased”. Government Revenues were defined as Revenues plus Grants Received, which means
“all nonrepayable government receipts, whether requited or unrequited”. The definitions are from the
International Financial Statistics Yearbook - IMF, 1999.

22 By the definition of the IMF International Financial Statistics - IFS: “Debt relates to the direct and
assumed debt of the central government and excludes loans guaranteed by the government. The variable
debt is the sum of Domestic and Foreign debts. The distinction between Domestic and Foreign Debt
is based on residence of the lender, where possible, but otherwise on the currency in which the debt
instruments are denominated” - International Financial Statistics Yearbook 1999.

23 Assuming also that absence of inflation would have no effect on the nominal interest rate on the
government debt.

24 Exception made for Argentina where the Merval stock price index was used.
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U$. GDP Per Capita for 1990 is from PWT, values for other years are deflated form this base
value using IMF data for growth rates for total GDP at constant prices and population. The
Growth Rate variable makes reference to the GDP per capita.

Inflation rate is described by the change on the GDP deflator. Expenditure / GNI is charac-
terized as Current Account Deficit divided by Gross National Income plus one. Openness is the
sum of exports and imports of goods and services divided by the GDP. Finally, Terms of Trade
are defined as the ratio of an Export Price Index and Import Price Index. The source for all
controls is the IFS-IMF except for the 1990 GDP Per Capita, PWT, and some observations for

Brazil, “Banco Central do Brasil”.

3.2 Real Exchange Rate Regressions

In order to verify the impact of fiscal variables on real exchange rates, I specify two regression

25

equations. The first, called Basic specification, uses no controls and no dummies, and serves

as a benchmark case for the fiscal policy effects on the real exchange rates:
rery, =a+ 0pg(R/E)it +0pDiy + 01 DIy + u; + e (3.2.1)

where the subscript ¢ denotes the country and ¢ denotes the time period, rery, = log of the real
exchange rate (z denotes the definition of real exchange rate, True or PPP), (R/E) = log of
government Revenues/Expenditures, D;; = log of total government Debt / GDP, and DI;; = log
of the variable Debt without Inflation / Debt. Since all variables are in logs, the coefficients §'s
are all elasticities of the real exchange rate with respect to the variables. An alternative basic
specification excludes the variable DI;;.

A second specification, named Control and Dummies, assumes different slopes for (R/FE),
D;;, and DI, for the group of high-income and two middle-income subgroups Latin American
economies (Argentina, Brazil, Mexico, Uruguay), and Southeast Asian emerging economies (In-

donesia, Korea, Malaysia, the Philippines, and Thailand). Different slopes for these groups are

25 The sample excludes the United States, which is the numeraire country for the PPP real exchange
rate definition, and Indonesia for the Controls and Dummies specification.
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intended to account for different patterns presented in the different groups, as can be seen in
Table 1, section 2.3. A set of controls for common effects in the literature is also included in this

specification?6

rery = a+ > [0p(R/E)j + 05D} + 07DIY]
g=hi,la,as
+U - (controls;t) + u; + €4 (3.2.2)

where the superscript g denotes the group hi = high-income, la = Latin America, as = Southeast
Asia; 29, = x4 if i € g and 2%, = 0if i ¢ g ; U - (controls;) = 0H R + §'SRY + 6% RS +
0GGRO;; + 64g0vit + Sy yir + 0c(€x/y)it + dopopesr + 04ty Notation for the controls variable is
R;; = Real Interest Rate, GRO;; = Growth Rate, gov;; = log of Government Consumption, y;; =
log of GDP per Capita, (ex/y)i = log of Expenditures/GNI, ope;r = log of Openness, and tt;; =
log of terms of trade (ratio of export price index to the import price index).

In both regressions, u; is the individual effect and &;; is the independent effect. Including the
u; term takes into consideration the panel structure of the data. This is a simple way to model the
fact that two observations of the same country are more like each other than observations from
two different countries, see Johnston and DiNardo (1997). The individual effect u; was directly
estimated by including n — 1 dummies one for each country but one. Table 2 presents estimates of

(3.2.1) and (3.2.2), using OLS with robust (White) standard errors; Table 3 shows Prais- Winsten

26 A very famous effect is the Balassa-Samuelson effect, see Obstfeld and Rogoff (1996). The prediction
of the Balassa-Samuelson effect is that price levels tend to rise with income and fast growing economies,
which will tend to see their real exchange rate appreciate. The controls used for this effect are per capita
GDP, y;;, and rate of growth of per capita GDP, GRO;;.

It is also reported that government purchases level, which is measured by gov;:, affects the real exchange
rate. This stems from the fact that government spending is concentrated on nontraded goods. As described
in Rogoff (1996), an increase in government spending raises the demand for nontraded goods, which will
increase the nontraded sector price level. Capital immobility in the short run increases wages in the
nontraded goods sector, which causes the overall price level to rise and makes the real exchange rate
appreciate. In the long run capital is perfectly mobile and these results tend to disappear.

The variable (ex/y);: is used to control for the Salter effect. In a very clever exposition, Salter (1959)
argues that if a country keeps receiving capital inflow and, consequently, incurring a deficit on the current
account, the total expenditure exceeds the national production. Therefore, the real exchange rate has to
appreciate to deviate this excess demand towards traded goods.

Additional controls are the real interest rate, R;;, and the level of openness, ope;:. In particular, the real
interest rates constitute an interesting control since their effect can be thought of as twofold: on the one
hand, an increase in the real interest rate reflects expectation of currency devaluation and increases the
debt burden of the government. In this case, high interest rates can imply self-fulfilling currency crises
since they decrease the government’s ability to roll-over its debt. On the other hand, an increase in the
domestic real interest rate attracts foreign capital and eases the government’s financing constraints.
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estimates corrected for panel-specific autocorrelation of residuals.?”

The estimated coefficients confirm the preliminary empirical evidence of section 2.3 and the
model predictions from sections 2.4 and 2.5, where government budget deficits are associated with
real exchange rate devaluations and lower stock prices. In general, the true real exchange rate
definition gives a better fit (R?) and higher t-values than the PPP definition. The government
budget surplus elasticity, here specified in terms of government Revenues/Expenditures, is sta-
tistically significant and negative, for high-income economies and Latin Americam middle-income
economiesand also does not differ significantly across these economies.

The computed elasticities allow us to generate some quantitative estimations. Government ex-
penditures averages for high-income and Latin American middle-income economies are respectively
30% and 21% of GDP and the elasticities estimated averages are 0y = —.44 and 6%, = —.42.
Thus, an increase of the surplus of 1% of the GDP will induce an approximate appreciation of the
real exchange rate of (1/.3).(—.44) = 1.5% for high-income economies and (1/.21).(—.42) = 2%
for Latin American middle-income economies.

Looking at the other fiscal variables we observe that Debt/GDP has a strong and positive
impact on Latin America economies. One of the possible reasons is that government debt in
foreign currency accounts for around 50% of total debt of these countries. For high-income and
Asian economies the Debt/GDP elasticity tends to be negative and significant, but only for the
true real exchange rate definition. One of the possible reasons is that for these economies, we
could expect real interest rates close to or even lower than the growth rate of the economy; thus,

keeping a constant Debt/GDP ratio indicates positive revenues for these countries.

27 For the robust regression estimators, White routine, robust estimates of the standard errors are
obtained from the variance matrix: (X'X)~'X'(30; 30, wijeijeijzi;) X (X' X) " 'where ¢;; are the regression
residuals.

The Prais-Winsten regressions estimates assume that the error component follows a country specific
AR(1) process:e;t = p;git—1 +m; W/ M ~ N(0,02)and regress

Yit —pi¥it—1 = c(1—p;)+a(zie —p;zi—1)+mn, fort > 1and fort =1 \/1 — p2yi1 = C\/l — p?Jra\/l —plzin+
\/1—7/)?77,-1_ The last equation is the only difference between Prais-Winsten estimation and the Cochrane-
Orcutt method.
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The last fiscal variable, (Debt without Inflation)/Debt, which measures revenues from part of
the debt being inflated away, seems to be a relevant factor only for high-income economies for the
true real exchange rate definition. This result could suggest that middle income economies, which
present higher inflation rates, are not able to inflate away part of their debt, perhaps because of
strong debt indexation.

The controls elasticities and semi-elasticities coefficients also present interesting results. For the
GDP Per Capita, the negative and significant estimated elasticity is consistent with the Balassa-
Samuelson effect, see footnote 10. The Ezxpenditure/GNI coefficient confirms the Salter Effect:
an excess of internal absorption relative to internal production is expected to appreciate the real
exchange rate driving the excess of demand toward traded goods. The estimated coefficients also
predict that more Openness and a fall on Terms of Trade are highly significant and tend to be
positively correlated with real exchange rate devaluations.

Real Interest Rate, Growth Rate, and Government Consumption elasticities tend not to be
statistically significantly different from zero at a 10% level. The exception is Real Interest Rate
elasticities with respect to the true real exchange rate for Latin America economies, negative, and
high-income economies, positive.

The inclusion of the variable DI;; = In( Debt without Inflation / Debt) measures the impact
of inflationary revenues on debt. An alternative way to measure this impact is to use a different
definition of Government Revenues / Expenditures, one that takes into account the devaluation of
government debt due to inflation as a source of government revenues. This alternative definition

of Government Revenues/ Expenditures starts from the fact that

Gov. Rev.  Gov. Erp.-(Gov. Rev.-Gov. Exp.) 1 AReal Debt
Gov. Exp. Gov. Exp. N Gov. Exp.

If we define the real value of debt for ¢ > 1 as

Dy_1 + (Expenditures — Revenues),
Py

RD; =

where D;_; = nominal debt at the beginning of time ¢ and P; = price level at the end of time
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t, and the real value of debt at ¢t = 0 is defined as RDg = %0. Then, a definition of the ratio of
Government revenues to expenditures that takes into account the devaluation of the government
debt due to inflation is given by

Gov. Rev.’ _ RDy — RDy—

Gov. Exp. Gov. Euxp. (3.2.3)

Although this definition takes into account inflationary revenues as a source of Government
revenues, it does not present satisfactory results. Panel regressions using (3.2.3) as the definition
of Government Revenues/Expenditures, which are not presented here, implied no statistically
significant coefficients at a 5% level and lower R? values for almost all regression specifications.

The exception was the dummy for high income economies, which was negative and significantly

different from zero at a 1% level.

3.3 Stock Price Regressions

The asset price formulas demonstrated in section 2 showed that government deficit has direct
implications for stock prices. The intuition for this result relies on the fact that higher government
deficits are in general persistent and a higher deficit today induces expectations of higher taxes and
or higher inflation in the future, which decreases the discounted flow of expected future dividends.
28 Preliminary empirical evidence, which was discussed on section 2.3, also corroborates this
observation.

This section intends to present even stronger evidence that stock prices are negatively cor-
related with higher government deficits. For this purpose I used two regression specifications, a

benchmark Basic Specification and a more complete Controls and Dummies Specification.?? The

Basic Specification runs the regression

qg:t =+ (,ORE(R/E)“& + ‘PDDit + L,OIDIZ‘t + PrTit + Ui + Eit (331)

28 Lower dividends due to high taxes are evident if dividends are taxed. The loss due to higher inflation,
however, relies on the assumption that dividends revenues have to be carried in cash from one period to
the other.

29 The sample excludes Uruguay, which has data for stock prices for the Total Market price index from
Data Stream.
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where the subscript ¢ denotes the country and ¢ denotes the time period, ¢f; = log of the stock price
index (2 denotes the numeraire used, National Currency or US dollar), and as before (R/E) = log
of government Revenues/Expenditures, D;; = log of total government Debt / GDP, and DI; =
log of the variable Debt without Inflation / Debt and m;; = inflation rate at time ¢ obtained form
the CPI index. Alternatively, I also run specification (3.3.1) without the variable DI, since it
tends to be highly correlated with the inflation rate.

The Control and Dummies Specification, assumes that slopes for (R/E);s, Dit, mit, and DI,
for the group of high-income and middle income countries. Controls are used for Growth Rate,

GDP Per Capita and total GDP.

rery, = a+ hZ ) [$Re(R/E), + ¢pDjy + ¢ DI + e5m3)]
g=hi,m
+U - (controls;t) + u; + €4t (3.3.2)

Table 4 presents the regression results for OLS estimates using the White routine while Table
5 presents Prais-Winsten regressions estimates. The results present strong evidence that higher
deficits associated with lower stock prices. The average implied elasticity for ¢/, = .84 and
emd >~ 214 implies that an increase of 1% of GDP in the government budget deficit would be
associated with a fall in stock prices in national currency on the order of 2.8% for the high-income
economies and of 10.2% for middle-income economies.?® As opposed to the real exchange rates
elasticities case, the government deficit has a quantitatively different impact on stock prices among
industrialized and emerging economies.

For the Control and Dummies Specification, the impact of government debt to GDP ratio is
statistically different from zero at a 1% level for the two groups of economies. However, while an

increase in debt for high-income economies is associated with higher stock prices, the opposite is

true for middle-income economies.

30 For the high-income economies, government revenues average 30% of GDP, so the impact is computed
by (1/.3)¢y. For middle-income economies, average revenues are 21% of GDP, which implies an elasticity
surplus to stock prices of (1/.21)pRd. For the values p%i. and ¢4, T used the average of the coefficients
estimated in tables 4 and 5 for stock prices measured in national currency.
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The impact of the inflation rate, ¢, is statistically significant at reasonable confidence inter-
vals and negative only when the variable (Debt w/o inflation)/ Inflation, which measures debt
devaluation due to inflation, is not included. This is a natural result, since (Debt w/o Inflation)

/Debt) = (Debty+ miDebty_1)/Debty = 1 + 7y, for small variations on nominal debt.

3.4 Country-Specific Regressions

An alternative to the panel data regressions of Tables 2-5 would be to run a specific regression for
each country. However, although this would allow less restricted estimates of countries ’ exchange
rate and stock prices sensibilities, this choice would involve a sensible loss of observations in each
regression specification. Since the panel-data used was unbalanced with at most 25 observations
for each country, specific regressions would involve a much lower number of observations.

In order to verify the goodness of fit of the pooled data regressions of sections 3.2 and 3.3 for
specific countries, I computed R? values for each country when the coefficients are restricted to
be the estimated panel data coefficients. The estimated country i specific R?'s are computed by

the formula

ni

R =1 Z=lC ZG) ?)z
thl(yit - yi)

where ni = the number of observations for country 4, y;; = the value of the independent variable

(3.4.1)

for country %, §; = sample mean for country ¢ independent variable, e;; = regression residual for
country ¢ at time period ¢, € = sample mean for country’s i regression residual. Notice that
although R? < 1, we cannot guarantee that they are positive.

Computed R? for the OLS real exchange regressions with robust standard errors (Table 2) are
presented on table 6, while the values for the OLS stock price regressions with robust standard
errors (Table 4) are presented in Table 7.

Table 6 shows that the R? values are in general better when the true real exchange rate
definition is the independent variable and the specification used includes dummies and controls.

In general, the fit is good for high-income and Latin American economies, while the results are
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not particularly good for the Asian economies.
Table 7 reports that the R? values for the stock price OLS regressions is close to or even

higher than the panel regression R? for the majority of countries.?!

The exceptions are Canada,
Indonesia, Thailand, and Argentina. The computation of country specific R? as in (3.4.1) allows
us to see how well the panel regressors fit for each country. However, a more rigorous test for
imposing same regressors’ coefficients across countries is an F-test of the constrained model (panel
data coefficients) against the unrestricted model (country-specific regressions). This test is done
for the OLS regressions presented on Table 2 and 4.

Table 8 reports the F-test results for the real exchange rate regressions. For the high income
economies - excluding France, Italy, and Spain - the null hypothesis of the restricted model is not
rejected at the 1% level for the Basic Specification and the PPP real exchange rate definition.
However, the null is frequently not accepted for the Controls and Dummies Specifications. For the
middle-income economies the results is the opposite, the null is frequently not rejected when the
controls and dummies specification is assumed.

Table 9 computes the F-test for the stock price OLS regressions. The constrained model
cannot be rejected at a 1% level in at least 4 regressions specifications for Japan, Germany, Italy,
Spain, Indonesia, the Philippines, and Mexico. However, the constrained model is rejected at a
1% level in all cases for the United States, the United Kingdom, the Netherlands, and Thailand.
In conclusion, using the R? values of Tables 6 and 7 and the F-tests on Tables 8 and 9, we can see
that the panel regressions do not impose very strong restrictions on the estimated coefficients in
most of the cases. Idiosyncratic elasticities are present, but due to the low number of observations
in annual terms the panel data specification is more appealing than country-specific regressions.
Finally, the use of pooled regressions is justified by reinforcing the intuition developed in section
2 that a better fiscal solvency, meaning higher government surpluses, is associated with a stronger

currency and higher stock prices.

31 Notice that B2 was not computed for Brazil due to the small number of observations for this country.
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3.5 Model Estimation

This section estimates an artificial time-series for the real exchange rates based on the model from

section 2.3. From the equilibrium equation for the exchange rate, equation (E5), we have:

u' (Vi — Gt+1)} E, [U'(Ytﬂ - Gt+1)} -

F H
Pt+1 Pt+1

et:Et|:

I assume that the government policy for country j = H, F', will be such that with probability
1 — p? the government will change only the taxes stream and changes in debt will accommodate
the current deficit. With probability p’ the government budget will be balanced by changes only

on seigniorage revenues and debt will be kept constant.

Pl (Y . — Gj " i
' ( t+j1 tr1) _ w (chl)j - with prob. p’
Pt+1 1+¢(bt75taryt)
= d(d) with prob. 1 —p’

Therefore, using the model expectations for next period prices lead us to:

Pfu’(Ytilfo_'_l)} P u () F\, /(. F

aPF Ey |:—PtF+1  Piamgararan T (o )ul(er)

_PH = PHuw(YH —GH )1 — H u/ () . H H
t Et [ ; Ff’tﬁl = p 1+¢(b£17;{{ﬂ£1) + (1 p )U/(CQ )

(1= p")/(cf) +u'(cD)p" (L+ ") = (r —y")bf + 5{]
(1 —pM)'(cs) +uw/(cf)pH (1 +yH)[1 — (r — 7)o" + s{7]

where (zb(bz7 sg ) = inflation contingent on the government using seignorage revenues to keep the
debt level constant, b{ is the government debt to GDP ratio and si = is the government primary
deficit to GDP ratio. The last equation can be parameterized as:

P ol 4+ 5l + By of! N

where o/ = u/(ch) +p [/ (])(1+97) =/ (3)] ; B2 = PP/ (c]) (1 +47); B = PP/ (c]) (1 4+7) (v =)
for j = H,F. Figures 3 and 4 present the plots of the artificial time series for the real exchange
rates, estimated by non-linear least squares in equation (3.5.1).

The fit shows a fairly strong correlation among the two series. All the countries presented
correlations above .58, and 11 out of 18 presented correlations above .80. This estimation furhter

reinforces even more the link of the model with empirical evidence.
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4 Conclusion

This paper’s goal was to investigate the effects of government budget deficits on equilibrium
real exchange rates and stock prices. Section 2 presented preliminary empirical evidence and a
theoretical model. Section 3 investigated the empirical evidence and estimated the model for
equilibrium real exchange rates.

The theoretical results give support to two main theoretical conclusions. First, in a two-country
cash-in-advance model as in Lucas(1982) and Sargent(1987), the introduction of government tar-
gets for monetary and fiscal policies and an exchange rate market at the end of the day results
in a more general form of no-arbitrage condition than the PPP theory of equilibrium exchange
rates. In this more general form of exchange rate determination, the relative inflation risk of both
countries is the main concern and it is directly linked with fiscal fundamentals. The PPP theory
would be recovered in special cases like that of no inflation risk or a similar inflation risk in both
currencies.

For small economies, studied in section 2.4, we can assume that government expenditure shocks
do not affect the world’s real interest rates. In this case, the generalization of the PPP theory
gives even more intuitive results. For shock values close to zero, the PPP theory is still valid for
determinating real exchange rates. However, for large positive (or negative) shocks on government
expenditures, the real exchange rate depreciates (or appreciates) relative to the PPP parity.

Second, since dividends are subject to taxation and inflation can depreciate the real value
of dividends received in cash, stock prices will be affected by future expectations of high infla-
tion or high taxes. In the case of small economies, stock prices will be strictly decreasing on
contemporaneous government expenditures innovations.

Empirical results form section 2.3 and section 3 supports the theoretical model. Empirical
results can be summarized into three main findings. First, empirical evidence for a representative

sample of countries suggests that government deficits tend to be positively correlated with real
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exchange rate devaluations and lower stock prices. Second, these results are even more robust
with the use of a more appropriate definition of real exchange rate, the true real exchange rate
defined in Sjaastad (1996, 1998a, 1998b and 1999).

Finally, the empirical findings allow us to derive some quantitative results. For the real ex-
change rates, an increase of the surplus by 1% of the GDP is associated with an approximate
devaluation of the real exchange rate of 1.5% for high-income economies and of 2% for Latin
American economies. For stock prices, an increase in the government budget deficit by 1% of the
GDP would be contemporaneous with a fall in stock prices, measured in national currency, on the

order of 2.8% for high-income economies and of 10.2% for middle-income economies.
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APPENDIX

A. HOUSEHOLD’S PROBLEM

This subsection finds the optimality conditions for the Household’s problem described in section

2.3, equations (2.3.15) - (2.3.20). Assuming interior solutions and using the Lagrange multipliers,

Ais Ar, ¢, py and pp respectively for constraints (2.3.16)-(2.3.20). Optimality conditions for the

Household’s problem are:

W(CH +CF) = —pP" (xg) + py

u' (CH + CF) = —pePF (xp) + pp

BE[’U@H(@HI,GF/;ZE}{,.I/F)QHI | zg,xp] = )\H(TYH + qHH) — ¢PHYH

BE[vgr (07,0"; 2y, ) g™ | wp,xp] = Ap (Y E + ¢F) — gePTY T

6E[UGH(9HI79F/;$}{7:E,F)(1 +T) | mHaxF] =An

ﬁE[UGF(GH/59F1;$/HazIF)(1 + T) | SCH,fKF] =Ar

Hr pFr1, g /
ver (07,07 Yy, ')
BE TH,TF| = _¢
Py
v F(GH/,HF/;.’L‘IH,(EIF)
BE |2 TH,TF| = —ed
PRy

A = —¢P (wp) + py
Ap = —6¢PF(3:F) + pp
And the envelope conditions:
vgr (07,05 2, 28) = Ay

ng(HH,QF;xH,xF) = >\F

Substituting equations (Ap9) and (Ap10) into (Apl) and (Ap2) yields:

u' (CH 4+ CF) = My
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u' (CH 4+ CF) = \p
Forwarding one period the envelope conditions, (Apll), and (Ap12) and using both equations

above, gives us the Euler equation:
BE[W (CH + C*"YA + 1) | g, xp) = u' (CH + CF) (Ap13)

From equations (Ap7) and (Ap8):

u/(Ch/ + Cf/)
P(zy,)

el i
E u(Cf +/C’ )
P (If)

| xh,xf] =F | h, 2 ¢ (Apl4)

Equation (Apl4) just equalizes the return of investing overnight in each of the two currencies.
The right-hand side is the marginal utility in the next period of buying € units of home currency
and the left-hand side is the marginal utility of using ¢ units of H$ to buy one unit of F'$. In the
exchange rate of equilibrium, these returns have to be the same.

Inserting (Ap7), (Ap8), (Apll), and (Apl2) into equations (Ap3) and (Ap4), after some

recursive algebra we find

: w'(Cl, +CL,) [ P!
R o T G (A1)

t+k+1

B. GOVERNMENT’S PROBLEM

Theorem 1 Assume that ?{ =T qnd 7?{ =0, vVt > 0 and j = H, F, also assume that the
parameters satisfy h > w,a > (1++7), 2h(1++7) € (0,1) and B > (1+~7)/(1+1r¢), for j = H, F.
Then, the solution for the problem facint government of country j:

+oo . . . .
. k _ _
Ming. . kzoﬁ B, [a ‘Ti_,'_k - Ti’ + ’ﬂ(u§+k) — 7] H
such that {T{+k,,ug+k}z§% 18 feasible is characterized by

(e +e_)(L+47)

Tew = TiH= —— — 7, il =77 VE20
B B R IR
if e € [-e_1—w@,—e_ + ]

, which occurs with probability p; = @l /hI € (0,1)
o= (¢ +5t )+ 7t+1+k—7t ; Nt.Hg—’Y Vk >0
if e ¢ [_Eifl - 5t 1+ @]

, which occurs with probability 1 —p; =1 —w’ [k € (0,1).
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Proof. The amount collected with tax changes is linear while the revenues collected with
seignorage revenues are concave on the inflation rate. In order to finance the extra deficit with an

immediate increase in taxes, the associated cost in terms of government utility is:
1 =T =uale] +¢€l_y) and ———— =qa >0

If it is financed with an immediate increase in seignorage revenues, the associated cost will be

o (e )+

a(ul) — 7l . = :
(k) 1= (] +e] )(1+7)
I\ _ =J j
w2 o) ) .
e tea) L= (el el )(1+79)

At 6{ +s{_1 = 0, the marginal cost of increasing taxes is greater than the marginal cost of increasing
seignorage revenues since by assumption a > (1+47). But, by the assumption of 2h(1++7) € (0, 1),

02 (m () — )

. . . .13
a2 =214+ |1 = (el +el_ )1 +~9)| >0
TEFEIN V) (1= (el + el 1+ )]

while
0?2 (7’{ -7) 0
O(ef +&11)
So, there is a value w’ where the cost of using inflationary revenues will be less costly than
changing taxes if 6{ € [—8{71 —w, —6{,1 + @] and more costly otherwise. By assumption, h > w,
so there is a strictly positive probability for each event. To complete the proof we just need to
show that since the government policy has to be feasible, equation (2.3.6) holds for all ¢ and
postponing by one period the increases in taxes or seignorage revenues costs (1 + r¢)/(1 + %),
which is greater than 87! by assumption. So it is optimal to adjust to the changes in deficit at

time ¢ by increasing taxes or revenues by the same amount at the same period ¢, and since (2.3.6)

holds for {77, 7}, this policy is feasible. m
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C. THE SMALL ECONOMY PRICE FORMULAS

Theorem 2 Assume the small-country model described by conditions (A1), (A2), and (A8) and
the pricing equation (2.4.1). Also, let the government expenditures follow the stochastic process
described by (2.3.3) and (2.5.4) and let the assumptions for theorem 1 to hold. Then:

(I) The real exchange rate for the small country will be a nondecreasing function of expendi-
tures shocks at time t, ¢, meaning that higher shocks at time t depreciate the real exchange rate.
Specifically, the real exchange rate is described by the function:

1-1

et(at)% = 1+4—1h((h—5t)2—w2) >1, forh>e>h—w
PW
et(Et)PLtH = 1, fO’f’ 7(h*@)<€t<h*w
PY 1 17!
et(Et)PLtH = 1+E(w2*(h+€t)2) <1, fO’I‘ 7h<€t<*(h*W)

(IT) Given the value for ey_1, stock prices are strictly decreasing in ¢ for all the possible shocks,
that is for e, € [—h,+h], and also a continuous function in e except on the points ey = —ww — &1
and Et =W — E¢_1.

Proof. (I) Real Exchange rates:

Notice first that e;y1 +¢¢ € (—h+¢,h+¢€). Thus, since h > w, by assumption, we have three
possible cases:

i) (High shock at ¢t) Assume h > ¢, > h — w,

then since e;41 € (—h,h) we have e111 + ¢ € (—w,h + ¢), with h + ¢ > w, since, by
assumption; ¢, > h —w > 0 > @ — h. Given the government policy described by Theorem 1,
if e441 € (—h,w —€t) = €141 + &t C (—w,w) and there will be inflation (or deflation) at ¢+1,
if instead €141 € (@ — €4, h) = €441 + &1 € (w, h + &), there will be no inflation. Notice that

h+e¢e¢ > w, since by assumption, e, > h —w > 0 > w — h. Thus, the real exchange rate value will
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be:

11771
“e) = Elgr|

t+1
PH 1
—WEt H _H
Py 1+ (e 7€t+1)
PH b TTE1—(s+¢) -
_ St —d ——d
Py Vw_ i B e

_ [l-i-i((h—s)Q—wQ)}l

4h

2_

Since &, > h—w and h —e > 0, we have (h—¢)> — @? < 0, and e;(h — w) = PE/PY,
Oey/Oey > 0 for h > e > h — w.

ii) (Middle shock at t) Assume —h + w < ¢, < h — w, then since £,41 € (—h,h), we have
ety1 +et € (“h+e,h+¢), with (—w,w) C (=h +¢€,h + ). Thus, given the government policy

described by Theorem 1 the real exchange rate value will be:

11771
ale) = B [—Pgl] o

_ B 1 -
- opvt 1+m(eff el )

PH | [ 1 @ 1 —(s+e¢) T
= —== —d —d —d
PtW /7h 2h o \/7W78 2h o /2;76 2h ’

Py
By

For this range of shocks PPP holds. The explanation is that all possible level of inflations are
feasible and agents expect on average zero inflation.

iii) (Low shock at ¢) Assume —h+w >¢&; > —h, —h+¢e > —w & € € (h— w, h), then since
er < —h+w and h+¢ > 0, we have @2 — (h+¢)* > 0,and e,(—h + @) = PH )PV, de,/de; > 0
for —h+w >¢; > —h.

(IT) By the pricing formula from section 2.3, given (A1)-(A3) and (2.4.1), stock prices are

41



determined by the equation

. ~+o0 ko . 14+ A7 .
@ =Y B S A1) () | ——— -,
k=1 T+ 14
Given the government policy described by Theorem 1, and the definition of B= B (1 + 7 ) / (1 + ny)U,

this formula simplifies to

~2 .
. 6 _ PSR e~ 1+ 7 .
th = Y, ——=1-7)-Y{pr] +Y{BE, —;Y *Tgﬂ
1-5 + My
i 1
= Y . B{-S—-(1-7)+E ——j—i-l—j]
t 15{1_[3( ) t L“‘T"(Q-&-l’&) Tt Ti41

We shall prove that ¢ is strictly decreasing for all values of &, that is, for e, € [~h, +h] and
continuous except on € = —w —¢;—1 and € = W — €4_1.

From part (I) of the proof, this is exactly the case for E; (1 + 7T(€t+1,€t))_1], which is con-
tinuous and nonincreasing on &;.

Also, taxes at time ¢ influence the stock price at t since agents pay the taxes after buying
stock, so

T =u(ey,e_1) =T +er+ 61 if e+ 6021 ¢ (—w, ),

=7 ife;+e1-1 € (—w,w)
, which is nondecreasing in €; and discontinuous on ¢, = —w — €41 and €, = w — &4_1.
For the last term, E} {1 — T{H} , we have that

i)Forh>e >h—w

4 e 17 o1 r_e—s
Bli-ra] = [ gD [ s

/_’;(1 —-7)+ /wh_e<_€ —s)ds

IR e 2
=1 T+4h[w (h+e)?]

, which is strictly decreasing on &;.
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ii) For —h+w <e <h—w,

; TFTEl—-T—e—s R
_d — - -
B 1] /_h (= )ds+/_w_e( T )ds
h _
l1—-7—¢e—s
+/w—a(72h )ds
h — —w—¢€ h
1-7 —€—35 —€—35
= /7}1( 57 )ds+/7h ( o7 )der/w%( o7 )ds
= 1-7-¢

, which is strictly decreasing on &;.

iii) For —h + @ > ey > —h,

. wsl_ PO h
B, = /h T—¢ S)ds—i—/ (1 7)ds

—Tw—¢&

Lo

, which is strictly decreasing on &;.

Also, for e, =h—w = @w? — (h+¢)? = @w? — (2h — w)?
= —4h? + 4hw = —4h(h — @) = —4dhe,

and fore; = ~h+w= (h—&)? —w? = (2h — w)? — @?
— _4R% 4 dhw = —4h(h — @) = —dhe,

so, By {1 — T{ +1} is continuous for all possible values of ;. m
D. TRUE REAL EXCHANGE RATES

This section follows very closely Sjaastad (1999). The Basic Notation is the same as in Sjaastad
(1999) where capital letters means log. We shall define

E XY : the price of currency Y in terms of currency X,

PX, (PM,) : a price index of country X’s exports (imports),

PT, (PH,) : a price index of country X’s traded (nontraded) goods,

P, =w,PH, + (1 — w;)PT, : an overall price index of country X,
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PRER, : the PPP RER of country X vis & vis country Y,

TRER, : the true RER of country X, and

TT, = PX, — PM,, the terms of trade

An F appended to a variable means that this variable is being measured in foreign currency;

0Z /W means final form multipliers.

A True RER is measured by PT, — PH,, but because PH, is hard to measure a convenient
working definition is:

TRER, = PT, — P, = w,(PT, — PH,) (Apl6)

The PPP RER is an empirical proxy of the true RER where PH, is replaced with the domestic
price level, P,, and PT, is replaced with P, + EX,. The most common definition can be written
as

PRER, = P, + EX, — P, = PF, — P, (AP17)

Although there is a link between PT, and PF,, this link is not constant across reference

countries. This link is shown in Sjaastad (1999) to be
M
PT, =3 0, PF; + G(Z.) (Apl18)
J

The coefficients 67

7, which sum to one by construction, measure the relative market power

possessed by country j over the prices of country X’s traded goods (sz = 0 =country j is a 3
price taker, 9& = 1 =>country j is a price maker); they have no logical relation to international
trade patterns. Neglecting G(Z,), we can use equation (Apl7) and (Apl8) to write:

M . M .
TRER, = PT, — P, =361 (PF? —P,) = Y ¢ PRER (Ap19)
J Jj#x

Thus, the true RER is a linear combination of country X’s vis a vis all other relevant countries.
As PRERZ = 0, the coefficients on equation (Apl9) sum to 1— 6% . To construct PT,, Sjasstad

makes use of an weighted average of import price indices, PM,., and export price indices, PX,,
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and the assumptions that imports and domestically produced import-competing goods are perfect

substitutes.

PT, = w,PM, + (1 — w,)PX, = PX, — w,TTy = PM, + (1 — w,)TT, (Ap20)

Defining PT, = PM, + (1 — w,)TT,, and with lags added on all variables, the parameter w,

can be estimated using equation (3) which is parameterized as:
M
Ay (L)PMyp =3 00 (L)PFY, — (1 — @) [A(L)TT; 4] (Ap21)
J

Equation (Apl8) was based on only three price levels; those of Germany, Japan, and the United
States. The estimates of w, were then used to construct the PT, variables according to equation

(Ap20), which in turn was used to construct the TRER,, as defined in (Apl6).

Notice that we can estimate equation (Ap21) by transforming everything in prices of country
Y. To see this just add EX; (price of currency X in terms of currency Y, Y$/X$) on both sides
of equation (Apl8) and get:

M
PTFY =Y. 6PF! + G(Z,)
J

Also, (Ap20) can be rewritten as:
PTFY =PMFY + (1 —w,)TT,
Then, from the last two equations:
M
Az(L)PMFE] =326, (L)PF], = (1 — @.)[Ae(L)TTy ] (Ap22)
J

Equation (Ap22) was estimated by non-linear least squares using quarterly data from 1974 to
1998. On the right-hand side, the PPP parities, PF ﬁt, used were the ones for the United States,

Japan, Germany, and the country of reference.
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Figure 1: Government Budget Deficit and Real Exchange Rates
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'0'Surplus/GDP

Figure 2: Government Budget Surplus and Stock Prices
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Figure 3: Simulated and Actual PPP Real Fxchang Rates - High-Income Economies
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Figure 4: Simulated and Actual PPP Real Fxchange Rates - Middle-Income Economies
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Table 1: Correlations of Government Budget Deficits as a GDP Proportion

with the Real Exchange Rates and Stock Prices 1974-1998

Country Real Exchange Egﬁlﬁ; StocllfI;'rices Stock Prices
Rate (Nat$/U$) Rate Currency U$
High-Income
Canada 46 .35 -.03 -.28
France .04 -.59 .58 .55
Germany .03 16 -.32 -.28
Japan 52 .58 -.55 -.59
Italy 37 .30 -37 -.40
Netherlands .55 .65 -49 -.55
Spain .58 .19 -.33 -39
Sweden 45 25 -31 -42
Un. Kingdom .39 52 -37 -43
United States A2 -.54
Middle-Income: Latin America
Argentina 43 45 .03 .06
Brazil .61 .66 -.15 =72
Mexico .79 .82 -.82 -.78
Uruguay 42 13
Middle-Income: Southeast Asia
Indonesia -47 -49 -49 -.35
Korea 35 40 -.64 -.66
Malaysia -.50 .34 =72 -.67
Philippines 43 44 -.78 -.81
Thailand -.10 -.13 -.16 -.20

Source: International Financial Statistics — IMF, DataStream — Primark.
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Table 2: Real Exchange Rate and Fiscal Fundamentals: OLS
Regressions with Robust (White) Standard Errors

Panel A: Basic Specification

True Real PPP Real
Exchange Rate Exchange Rate
Revenues / Expenditures -.618 -740 -.518 -619
[-7.39] [-8.67] [-5.28] [-6.09]
Debt / GDP -.055 -.076 197 177
[-2.54] [-3.23] [6.03] [5.29]
(Debt w/o Inflation) / Debt .609 .594 .
[3.50] [3.43] ..
R’ 91 90 83 81
Panel B: Controls and Dummies Specification
True Real PPP Real
Exchange Rate Exchange Rate
Revenues / Expenditures- High-Income -.425 -394 -.532 -.504
[-3.75] [-3.69] [-4.29] [-4.38]
Revenues / Expenditures.- Latin America -.469 -.482 -.347 -417
[-3.14] [-2.97] [-1.50] [-1.83]
Revenues / Expenditures- Southeast Asia -.193 -.180 -081 -075 %
[-1.01] [-.952] [-.395] [-.374]
Debt / GDP - High-Income -.112 -135 .066 .045
[-4.20] [-4.91] [1.61] [1.24]
Debt / GDP - Latin America 287 t1 281 11 725 11 .686 T1
[3.64] [3.82] [5.46] [5.70]
Debt / GDP - Southeast Asia -.163 -.169 -.077 -.087
[-2.76] [-3.23] [-1.07] [-1.27]
(Debt w/o Inflation)/Debt - High-Income 1.32 817
[3.45] [1.17]
(Debt w/o Inflat.)/Debt - Latin America 017 + 158
[.130] [.822]
(Debt w/o Inflat.)/Debt - Southeast Asia 356 -.328
[.533] [-.462]
Real Interest Rate - High-Income 528 -.344 901 337
[1.55] [-1.51] [1.76] [.913]
Real Interest Rate - Latin America =235 7 -.247 .184 .090
[-1.90] [-1.74] [.956] [516]
Real Interest Rate - Southeast Asia 318 .081 371 563
[.585] [.289] [.449] [.956]
Growth Rate 222 174 -.390 -.328
[.821] [.708] [-1.19] [-1.10]
Government Consumption -.007 -014 .060 .107
[-.081] [-.220] [.430] [.960]
GDP Per Capita -423 -.445 -.151 -152
[-4.52] [-5.11] [-1.45] [-1.54]
Expenditure/GNI -.590 -.550 -1.36 -1.52
[-1.89] [-1.94] [-3.31] [-4.17]
Openness 241 243 .168 162
[3.00] [3.08] [2.01] [1.98]
Terms of Trade -.445 -.482 -.690 -742
[-5.07] [-5.48] [-6.01] [-6.82]
R’ 96 96 92 91

Notes: Between square brackets are the t-statistics for robust standard errors.

" Dummy is significantly different from the dummy for high-income economies at a 5% level.
* Dummy is significantly different from the dummy for Asian economies at a 5% level.
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Table 3: Real Exchange Rate and Fiscal Fundamentals: Prais-Winsten
Regressions, Correlated Panels, Corrected Standard Errors

Panel A: Basic Specification

True Real PPP Real
Exchange Rate Exchange Rate
Revenues /Expenditures -381 -.335 -.545 -.508
[-4.35] [-3.49] [-4.98] [-4.21]
Debt / GDP 124 .066 426 .393
[3.38] [1.70] [9.24] [7.63]
(Debt w/o Inflation)/Debt 497 . 301 .
[5.30] [2.28]
R’ 89 84 80 75
Panel B: Controls and Dummies Specification
True Real PPP Real
Exchange Rate Exchange Rate
Revenues / Expenditures — High-Income -.403 -.362 -.445 -471
[-4.51] [-3.83] [-3.40] [-3.59]
Revenues / Expenditures - Latin America -.447 -.494 -326 -.360
[-2.61] [-2.91] [-1.76] [-1.87]
Revenues /Expenditures - Southeast Asia -.113 -117 -.015 -.070
[-.773] [-.814] [-.077] [-.364]
Debt / GDP - High-Income -.124 -.160 .044 .043
[-3.58] [-4.22] [.715] [.749]
Debt / GDP - Latin America 313 1 286 11 .823 11 .822 1%
[3.57] [3.83] [7.24] [7.82]
Debt / GDP - Southeast Asia -.094 -.084 -011 .008
[-2.09] [-1.91] [-.215] [.173]
(Debt w/o Inflation)/ Debt - High-Income 1.19 -.048
[2.48] [-.053]
(Debt w/o Inflat.) / Debt - Latin America .082 .045
[.799] [.273]
(Debt w/o Inflat.) / Debt - Southeast Asia -410 1 -1.05
[-.808] [-1.19]
Real Interest Rate - High-Income .663 .045 341 .343
[1.82] [.157] [.516] [.656]
Real Interest Rate - Latin America -176 1 =227 117 .079
[-1.75] [-2.13] [.760] [.602]
Real Interest Rate - Southeast Asia -.225 .057 -.018 739
[-.578] [212] [-.026] [1.64]
Growth Rate .054 .066 -384 -323
[.260] [.329] [1.28] [-1.11]
Government Consumption -.083 -.054 150 .096
[-.898] [-.655] [1.17] [.780]
GDP Per Capita -397 -.380 -114 -.080
[7.92] [-8.28] [-1.57] [-1.18]
Expenditure / GNI -019 -.046 -.661 -.692
[-.066] [-.175] [-1.48] [-1.65]
Openness 302 311 222 216
[4.54] [4.60] [2.30] [2.24]
Terms of Trade -421 -.442 -.542 -.559
[-3.98] [-4.15] [-4.09] [-4.28]
R’ 96 96 92 92

Notes: Between square brackets are the t-statistics for robust standard errors.

" Dummy is significantly different from the dummy for high-income economies at a 5% level.
* Dummy is significantly different from the dummy for Asian economies at a 5% level.
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Table 4: Stock Market Price Index and Fiscal Fundamentals: OLS
Regressions with Robust (White) Standard Errors

Panel A: Basic Specification

Real Market Index Real Market Index
(In U$) (In National
Currency)
Gov. Reven./Expendit. 2.81 2.77 2.19 2.14
[9.32] [9.11] [7.82] [7.44]
Debt / GDP 378 459 383 463
[3.23] [4.12] [3.51] [4.57]
(Debt w/o Inflation) / Debt -3.40 -3.68
[-1.74] [-2.19]
Inflation level (CPI) .016 -1.69 282 -1.57
[.012] [-1.91] [.243] [-2.10]
R’ 54 54 54 53

Panel B: Controls and Dummies Specification

Real Market Index Real Market Index
(In U$) (In National
Currency)
Revenues / Expenditures — High-Income 1.30 1.14 1.05 902
[5.06] [4.68] [3.83] [3.41]
Revenues/Expenditures — Middle-Income 1.98 1.89 2.05 1.97 ¥
[5.01] [4.71] [4.93] [4.64]
Debt / GDP - High Income 139 172 420 438
[1.71] [1.99] [4.76] [4.79]
Debt / GDP - Middle Income -541 % -.496% -.398% -353 %
[-4.57] [-4.64] [-3.19] [-3.14]
(Debt w/o Inflation)/ Debt— High-Income -6.53 . -5.72 .
[-3.43] [-3.01]
(Debt w/o Inflat.)/ Debt— Middle-Income -1.47 71 -1.51
[-1.05] [-.949]
Inflation Rate (GDP Def.) — High-Income 3.64 -.930 2.11 -1.93
[2.35] [-1.09] [1.35] [-2.25]
Inflat. Rate (GDP Def.) — Middle-Income .678 -.023 701 -.014 1
[1.05] [-.122] [.962] [-.074]
Growth Rate 1.17 1.47 .625 .848
[1.40] [1.72] [.852] [1.13]
GDP Per Capita -2.08 -2.00 -.576 -.503
[-6.40] [-6.19] [-1.69] [-1.48]
GDP - U$millions of 1995 1.18 1.17 490 480
[13.3] [12.9] [5.66] [5.38]
R’ 81 .80 73 72

Notes: Between square brackets are the t-statistics.
+ Dummy is significantly different from the dummy for high-income economies at a 5% level.
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Table 5: Stock Market Price Index and Fiscal Fundamentals: Prais-Winsten
Regressions, Correlated Panels, Corrected Standard Errors

Panel A: Basic Specification

Real Market Index Real Market Index
(In US) (In National
Currency)
Revenues / Expenditures 2.26 2.22 1.68 1.60
[6.95] [6.68] [5.95] [5.55]
Debt / GDP .100 143 240 280
[.607] [.903] [1.92] [2.31]
(Debt w/o Inflation) / Debt -.882 -1.11 .
[-.638] [-.922] .
Inflation level (CPI) -.292 -.734 -.028 -.763
[-4.22] [-2.12] [-.338] [-2.28]
R’ 99 99 99 99

Panel B: Controls and Dummies Specification

Real Market Index Real Market Index
(In US) (In National
Currency)
Revenues / Expenditures — High-Income .852 .697 776 .631
[2.61] [2.08] [2.50] [1.97]
Revenues / Expenditures — Middle-Income 2.36 1 232 % 2.29 2.26
[6.36] [6.29] [5.60] [5.56]
Debt / GDP - High Income .200 242 475 494
[1.43] [1.73] [3.80] [3.86]
Debt / GDP - Middle Income -497 ¥ -460 1 -303 =271 %
[-3.77] [-3.81] [-2.12] [-2.08]
(Debt w/o Inflation) / Debt — High-Income -4.01 -3.62
[-2.41] [-2.28]
(Debt w/o Inflation)/ Debt— Middle-Income -.854 -.784
[-.612] [-.565]
Inflation Rate (CPI) — High-Income 1.63 -.801 .584 -1.68
[1.52] [-1.05] [.542] [-2.23]
Inflation Rate (CPI) — Middle-Income 471 .066 377 .002
[.702] [.261] [.543] [.007]
Growth Rate -.146 -.006 -.657 -.579
[-.209] [-.009] [-.920] [-.842]
GDP Per Capita -2.20 -2.14 -428 -371
[-7.40] [-7.58] [-1.22] [-1.11]
GDP (US$millions of 1995) 1.15 1.14 361 .349
[8.34] [8.21] [2.67] [2.55]
R’ 99 99 99 99

Notes: Between square brackets are the t-statistics.
+ Dummy is significantly different from the dummy for high-income economies at a 5% level.
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Table 6: R” Values for the OLS/White Real Exchange Rate

Regressions Restricted by Country

Country Basic Specification Controls and Dummies
True-RER PPP-RER True-RER PPP-RER
O a @ dj H a @ dj
All Countries 91 .90 .83 81 .96 .96 .92 91
High-income
Japan .56 .55 34 24 91 .90 .76 .76
Germany 18 A8 =20 -.18 .88 .86 .58 .59
United Kingdom .28 A1 17 .20 74 74 23 31
France 31 A8 -41 -52 .89 .88 36 34
Italy .66 .55 .04 -.03 32 .50 .63 .59
Canada 41 35 45 49 .76 .61 27 33
Spain 47 43 -06 -.12 .92 .92 .86 .87
Sweden .28 .20 .29 .26 73 .66 53 .50
Netherlands 45 48 21 21 .76 .76 43 43
Middle-Income: Latin America
Argentina .76 38 .63 Sl .76 7 57 40
Brazil .20 A5 54 46 .80 .79 .81 .82
Mexico .50 44 .57 52 40 38 A7 A48
Uruguay 07 -23 .50 Sl .68 .66 .79 .80
Middle-Income: Southeast Asia
Indonesia -1.01 -1.01 .16 .17 - - - -
Korea 13 .06 .19 .26 .65 .66 21 18
Malaysia -83 -1.86 -84 -1.02 .20 A5 -.03  -.07
Philippines -23  -48 34 38 -28  -34  -54  -.60
Thailand -93 123 199 203 .04 .04 42 .39

Note: R(2)’s computed from Table 5 regression and restricted for each country as in equation (3.4.1)
(D Includes the independent variable (Debt w/o Inflation)/Debt in the regression, (II) does not.
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Table 7: R* Values for the OLS/White Stock Price
Regressions Restricted by Country

Country Basic Specification Controls and Dummies
True-RER PPP-RER True-RER PPP-RER
 a @ dj H a @ dj

All Countries 54 S54 54 53 81 .80 .73 72

High-income

United States .65 .62 .63 .60 78 7 7 .76

Japan .78 .76 .78 .79 .88 .87 .84 .82

Germany 45 44 58 .58 74 72 .64 .62

United Kingdom 33 23 39 24 .82 81 .67 .66

France 53 Sl .66 .65 .86 .83 .86 .83

Italy .61 .61 S1 52 .69 .69 40 40

Canada -20  -10 .35 .38 -2.31 -1.89 -41 -21

Spain 49 52 52 52 -16 -03 .32 36

Sweden 43 .39 46 .39 .80 74 .70 .63

Netherlands .59 .60 .54 .56 .76 76 .68 .69

Middle-Income

Indonesia -8 -50 -95 -43 72 71 28 .20

Korea 17 20 .23 29 78 75 36 .29

Malaysia 38 35 30 24 .73 75 72 74

Philippines 47 .53 42 49 .73 74 57 .58

Thailand =72 -86 -1.05 -1.21 .76 75 .66 .64

Argentina -1.96 -58 -2.03 -34 -64 -26 -1.06 -.65

Mexico 35 .39 .26 28 .93 .89 .85 .81

Note: R(2)’s computed from Table 5 regression and restricted for each country as in equation (3.4.1)
(D Includes the independent variable (Debt w/o Inflation)/Debt in the regression, (II) does not.
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Table 8: F-tests for the OLS/White Real Exchange Rate

Regressions Restricted by Country (Prob. > F)

Country Basic Specification Controls and Dummies
True-RER PPP-RER True-RER PPP-RER
@ d @  d @ dap @O d
High-income
Japan 003 .025 253 .042 .001 .000 .001 .000
Germany 017 .066 .019 .015 .050 .013 .039 .014
United Kingdom .000 .000 .130 .104 .000 .000 .000 .011
France .000 .000 .000 .000 .002 .000 .003 .007
Italy .000 .000 .001 .000 .000 .000 .001 .000
Canada 245 296 742 974 .000 .000 .000 .000
Spain .000 .000 .001 .000 .000 .000 .001 .002
Sweden .000 .000 973 .801 .001 .000 .070 .006
Netherlands .000 .000 .086 .085 .000 .000 .000 .000
Middle-Income: Latin America
Argentina .001 .013 .005 .005 - - - -
Brazil .000 .000 .000 .000 117 0 .026  .029  .083
Mexico .001 .000 .020 .001 .001 .030 .075 .039
Uruguay 209 .028 .000 .000 .035 .003 .005 .001
Middle-Income: Southeast Asia
Indonesia .000 .000 .000 .000 - - - -
Korea .001 .000 .012 .302 18 137 .044  .025
Malaysia .013 .003 .000 .000 .004 .002 .007 .026
Philippines .000 .000 .556 .657 .001 .002 .004 .000
Thailand .000 .000 .000 .000 .028 .031 .012 .010

Note: H(0): coefficients of the country regression = coefficients of the panel data regression

(D) Includes the independent variable (Debt w/o Inflation)/Debt in the regression, (II) does not.
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Table 9: F-tests for the OLS/White Stock Price
Regressions Restricted by Country (Prob. > F)

Country Basic Specification Controls and Dummies
True-RER PPP-RER True-RER PPP-RER

@ a @ db @ a @ db

High-income

United States .000 .000 .000 .000 .004 .003 .002 .001
Japan 013 238 .002 .301 .004 .085 .018 .003
Germany 051 141 .164 236 .002  .006 .026 .004
United Kingdom .000 .000 .000 .000 .000  .000 .000 .000
France .004 .003 .002 .000 366 .164  .539  .002
Italy 324 270 189 259 032 .020 .006 .033
Canada .000 .000 .001 .001 .000  .000 .000 .000
Spain 134 .099 .014 .009 123 .022 .084 .169
Sweden 022 .016 .005 .001 .007 .001 .030 .001
Netherlands .000 .001 .000 .000 .000  .000 .000 .000
Middle Income

Indonesia 009 .007 .024 014 - .004 - 365
Korea .077 .058 .003 .001 .005 .000 .013 .000
Malaysia .017 .002 .001 .000 .000 .001 .001 .000
Philippines .001 .072 .000 .062 071 250 .029 .041
Thailand .001 .000 .001 .000 .000 .009 .001 .002
Mexico .000 .000 .001 .000 079 .030 .075 .021

Note: H(0): coefficients of the country regression = coefficients of the panel data regression
(D Includes the independent variable (Debt w/o Inflation)/Debt in the regression, (II) does not.
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