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Abstract

We propose a formula (the generalized real
exchange rate} Lhat reflects better the
real gpr-ice of +the real dollar when the
economy is [inancing trade deficits by

foreign borrowing.
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The real exchange rate {RER) is the ratio of foreign to domestie
wholesale prices expressed in domestic currency (Branson, 1981). As
wholesale prices exclude a Bajor component of pon—traded goods,
services, this is alsa interpreted as & proxy for terms of trade
(Katseli, 1984). Harberger (1989) also interprets it as the "real Price
of the real dollar". One of the multitude of comtexts in which it finds
usage iz as an indicator of the overvaluation of the domestic currency
‘{e.g., Cuddington, 1987: Fetkar and Ketkar, 1989). In +the latter
studies, overvaluation reflected by RER stimlates capital flight. Many
central banks now use RER movements to signal either an exchange
adjustment and by how much or to set in motion monetary countermeasures
to mitigate the upward pressure.  This is viewed as insuring that the
exchange rate does not g2 too far out of line and precipitate a balance
of payments crisis.

Williamson (1983) went farthest in addressing +the problem of
estimating the fundamental equilibrium exchange rate (FEER) ("which is
expected to generats & current dccount  surplus or deficit equal to the
underlying capital flow over the cycle, given the country is pursuing
"imternal balance’ as best it can and not restricting trede for balance
of payments reason.”) in a world of extenzive capital flows. In
practice, he estimated the desired change in a comniry’s current account
balance and uses the IMF multilateral exchange rate model (MERM) to get
at the required change in nominal exchange rate to effect the desired
current account change. Thiz is transformed into required real
effective exchange rate (REER) change. From the equation CA = f(TOT,
DF, EEER), where CA is current account, TOT is the terms of trade, DP
relative demand pressure, one can solve the EFEER for a given CA
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deficit (presumably & "gocd deficit”) which defines the FEER. Thus, the
FEER is really a refinesest of the REER idea. He procecds to do this
for the USA, Japan, Germany, France and UK. Well and good. But as
Williamson bimself is quick to admit, "the procedures employed are

uncomtortably ad hoe. =

The principal attraction of RER lies in simplicity and doability
accounting for its widespread use. We are interested in an index that
improves on KER under capital flow while preserving the modest. expertise
and data requirement. Before we embark on  the enterprise, . we first

diseuss the context of the undertaking in the LDC setting.

Our concern specifically is the adequacy of RER levels in the
presence  of foreign debf—financed trade deficits which is common in
LICs. Borrowing from abroad allows the authorities to maintain the
prevailing exchange rate level in the face of upward pressures on
domestic prices either because of a rise in domestic demand, a shortfall
in export receipts, or a deterioration of the terms of trade. If the
external borrowing ceiling is not hit, the RBER itzelf would be unchangsd
as debt-financed mpurtﬂ soak up domestic desand pressure and puts a 1id
on domestic prices. But, in an era of rational expectations, agents are

-
not fooled by the absence of change either in the exchange rate or in
prices. In the spirit of Barre (1974), agents recognize that this
borrowing represents future liabilities and would react by either
hoarding artificially cheap foreimm exchange, hoarding artificially
cheap Importables or rescrtins to capital flight. Edwards (1989) shows
in an elaborate real exchange rate general equilibrius model that a rise
in anticipated tariff (due to anticipated future liabilities in our

case) raises the eguilibriom real exchange rate. However, Coabral
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Bank authorities secking counsel only from Eﬂrt:,l-pe measures will fail
to either adjest the sexchange rate or initiate monetary countermeasures
and reinforee the process towards a balance of payments crisis. Thus,
the problem falls really within the rubric of Williamson's mobile

capital world.

Io Section II, we first review the raw FER index and its most
popular cousins. We claim that all of them can underestimate the degree
of overvaluation in a current’ account deficit economy. In III, we
Benerate a partial eguilibrium approximation of the price repression due
to foreign borrowing-financed deficit and propose the "generalized real
exchange rate” (GRER} index which corrects for this deficiency of the

KER. In IV, some applications are given.

II. The View from DER
The real exchange rate (RER) is defined as
(1) EER = [ Pv/7°]{100]

where E is  the official exchenge rate, P is the price level
of the country’s trading partner and P° iz the domestic price level.
When a country has a multitude of trading partners, a derivative of the
real exchange rate known as the “real effective exchange rate”
(REER) defined (see, e.g., Krueger, 1978; Bhagwati, 1978;
Bautista, 1989) as: BEER = [EZ;wiE;jP;/Po}, where E and P° are as
above, w;j is the import weight of coustry j. Ej is jth exchange rate
againzt the US dollar, and P; is jth price level. When the distinction
between the traded and nontraded sectors is of interest, the PPP is used
(Officer, 1975; Katseli, op.cit.). With sultiple trade partpers, it is
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alsn common to use a weighted wholesale price index known as the SDR -
¥PI which is comstructed on the basis of wholesale price indices of the
U3, Germany. France. Japan and the UK using weights employed in the IMF
mlmilatim of Special Drawing Rights (SDRs). For convenience, we will
present our case anly on the basis of (1) although our results will hold

for all the derivatives of RER.

The common practice iz to use the domestic consumers price index
(CPI) for P® amd the producers price index (PPI) of the trading partner
for P*. These, together with +the SDR-WPI, are given in the INF

Imternational Finamcial Statistics.

Although nuseful in many circumstances aod  definitely an
improvement over an inflation-invariant exchange rate level, Lhe RER-
tracking official rate can itself generate a Ifa]ﬁe sense of security.
Consider an aggregate good ) for an open economy with demand D and
supply 8 of Q at initial period. Let equilibrium price P& = 1 = P5,
Let P* = 1 and E = 1. Thus, the domestic price P® = E P% and no deficit
iz incurred, i.e., imports eguoals Tero. Mote that RER = 1.  Now,
consider a parallel shift in the demand curve giving I in the next
period. Suppose Pe® = 2. HNow imports start to flow in. Suppose
E is kept equal to 1 via foreign borrowing to finance i.npurts.kThe
domestic price remains at P® = » P® = 1., In the second case, RER is
] 5til1l equal ke 1. Bu'l-_ the economy is now Ifaned with a foreign debt
{equal to the defiecit). The RER price of the dollar is still unchanged
but this is propped up ocoiy Gy Dorrowing from abroad. The domestic
price level iz really artificially too low apd thiz: resultz i a
subsidy to foreign producers.  To retorn the economy to a position-of

trade solvency, the official rate -I:'. should rise to 2, thus, ensuring
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that exports match isperts (imports = 0 of aggregate good  means that
imports of sume gools match revenue-wise exports of others). If Pe’ is
the domestic equilibrium price level at E=1, FEr = (LD(LIN2) =112
or the real price of the dollar has fallen by balf due to a shift in
demand to D'.

As~observed earlier, this RER-faithful official rate can lead %o
problems. Rational agents know a la Barro (op.cit.) that this borrowing
represents an  obligation that has to be made good in the
future. As menticnesd earlier, this translates inte future taxes and as
EBdwards (op.cit.} shows, the eguilibrium exchange rate should rise.
Meanwhile, the domestic price level is too low and these agents either
hoard imported goods or foreign exchange andfor resort to capital
Elight. ‘This aggravates the pressure on  the exchange rate, force
additional borrowing and perhaps nudges the economy Taster towards a
dreaded balamce of payments crisis. These are clearly the same
predicaments that face {in 2 mors expiosive way, perhaps) the inflaticn—

ipveriant eichange —ale Yovell

ITI. Price Repression and Approximation

.....

When there is foreign borrowing to fipance a trade deficit, the
domestic price level is, in a sense, repressed relative to "irede
balance price level™ . This latter is defined as "the domestic price
level that should obtain if the economy is to meet its current and
future foreign obligaticm=." Tha current obligation comes in the form
future debt service of debt service payments for accumulated past debt.
The future obligation comes in the form of foreign borrowing incurred

this period to finance current trade deficit. Both these obligations
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are implicil desands for dollars which are normally not reflected by the

RER when forelgn bSorrowing is incurred.

Let D(F) be the demand function and S(P) be the supply functiom.
Let the econowy be faced by a debt service paymenl eguivalent to N units
of the aggrepate good at world price Pw. Clearly, if the debt service
is to be made good, the scanomy must spare and export N given D(F) and

S(P). Thus, there is a price level P' such that:
(2} N =3(P') - D{P*) >» 0.

Suppose nmow that at P*  and current exchange rate E, the ecobomy is
actually importing M. units and incurring additional foreign debt to
finance the deficit. (Note that when we say "M units is imported”., we
mean that some goods may be exported and some imported but that import
payments exceed export earnings. In this sense, M is really the trade
deficit.) We know that

(3 M= 3(P2) - D{P*) < O
where P° = E Pw. From (2) and (3), we have

(4) (8-M) = [S(P') — 3(P°)] - [P*) - D{(P®)] > 0.

o

The actual current price level in the economy is P°. The pries lavel
that should obtain if the economy is to meet jts present and future
cbligations iz P'. Our purpose is to approximate the extent of price
repression due to borrowings induced by the trade deficits. To do this,
we first take (he Taylor series expansion of 5(P°) and DMP’) around thE

current domestic price Po:




(i) S(P') = S(P2) + S.(Pe)(P’-P°) + Eﬁw'—wp Ficmsino
(3}

(1i) ‘BP") = P Bp(P)(P"-P7) + %{{P’-Pﬂ:i = SR
where Sp(P°) = dS/dP, Spp = dSp/dP, Dp(P°) = dD/dP and Dpp = dbp/dP
all evaluated at P*. In the following, we will, according to comson
practice, ignore all expressions of order greater than 2 as “n order

small™. Using (3), we get the following from (4):
(6} (N-MF = (P*—P°)[Sp(l®) — DpiF?)] + [(P*-P°)2] [Spp-—Tepl/2-

Finally, we have

(73 (Pr=Po) = {(N-H}/I5(P?) - Dp(P)]}} -

=
|

| (27-£0)2] Dpp—Spe) /2(Sp(P®) - mpm].

Definition 1: There is price repression whenever (P°-P®) > g in (7).

P’ in (7) is the "trade balance price level."

Pemark: The appropriste sanproximsticm =371 bem= asut to be (10) below

rather than (7). In practice, then {10) should replace (7).

Now we have
(i} SpiP?)
(ii) Dp(P®)

Ea (S(P)/P7)
€a(D(P=)/P°)

(8}

vhere Es = S,(Pe)(P°/S(P°)) and €4 = Dp(Po)(P/D(Pe)) are aggregate

supply and demand elasticities, respectively. Using (8) in (7), we get

(P*—po) = {[(N-M)/5(P°)]/IEs + EaliF +
PO(S.) [(P*=P?)2] [Eaa(Dp/5p) — Eaal/(ZS(F)P}(Ea + Ea)

(9)
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where £44 = Dpp(Pe/Dp) wnd Cge = Spp(Pe/Sp) and = [D(P2)/S(P®)]. ¥We
call atktention first te (2B(P°IP°). If we take. as we shall, the
“gress domestic product" (GDP) as its proxy, (S{P°)P°} would be a very
large number and the second expression to the right of the equality sign
in (9) is wvanizhingly small for reasonahle walues of +the other
constituent expressions. On the other band, [(N-H}/S(P2}] can be
significant. We wmay, therefore, drop the former expression from our

approximation. We now have:
{10) P' = P° + {[(N-M)/S(P°))/(Es+ Eg)}Po.

One may be bothered by the approximate nature of (10) and may want to

know when (10) iz an exact expression. The following is obwvious:

Claim 1: If D(P) and S(P) are linear, then (10) can be writtem as an

equality, i.e.,
(11) P* = Po{1 + [(N-M}/S(P°)]/(€a+ €a)}.

Froof: Under the linearity condition, all orders higher than one

disappear io (5). (10) becomes an equality. Q.E.D.

Thus, there iz a case (which is also what comes to mind at First blush)
where the repression estimate is exact. However, in the ;a'l:ure of
things cwrrent, €; and €4 are bound to be available only for very
limited circumstance, if at all, and in most cases, as sectoral
estimates in a double-log regression which constrains the demand and
supply functions to a particular structure. In other words, in
practice, E; and &3 are parametric rather than wvariable. We are now
ready to define GRER. '
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Definition 2: The Gemeralized Real Exchange Rate (GRER) is defined as
(12} CEER = E Pw/P’[100]
where P* iz as in (10).

Mote that the difference between FER and OCRER is the use of P* in  lieun
of P in (1). The following iz obvious and justifies the terw

Tenaralized” .
Claim 2: GRER + RER it (N-4) 3 0.

Proof: If (N-M) % o, P* % PO by (11) and % RER by (1) and (12)
0.E.D.

Equality cam also happen when there iz a frade surpius that equals
the debt service. = hove shown that the BER  gives an upwardly biased
view of Foreign exchange cheapening when the trade deficit and Foreign
borrowing to finance it is sizeable. The GRER ccrrects this. Note that
the notion of price repression is goo-ral enough to apply to derivatives

of RER such as the "real effective exchange rate® (REEER).

The price repression expression (P'-P?) implied in (10} gives the
extent of domestic price adjustment required Lo put the economy iu a
situation to homor its cuwrrent and future obligations. Although, we
have associated M with the trade deficit, ome can also associate this
with the current account deficit if there are sustainable capital flows
towards the economy. Inm the case of the Philippines amd many Asian
countries this comes in the foran  of overseas worker remittances. Ome
can, however, go further. One can isolate when data is available those
import items in the trade account that potentially pay their own way

such as portions of capital imporis and imported inputs for exports and
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subtract these further from the cuwrrent account deficit. This would
then tzke care of what Williamson (1989) considers "good deficit.”

Thus, the GRER is flexible encugh to accommodate dynamic concerns.

Iv. Application

We now estimate the GRER and compare it with PER for selected
instances. We assume that the data at the disposal of the researcher
are omly those from regularly available data sources. Before this can
be dome, we adopt the following proxies:

(i) Pr is current US PPI(1973 = 100)
(ii) P? is current domestic CPI (1973 = 100)
(iii) X is current debt service (§)
[iv) M is trade deficit (3)
{v) S(P?} is Gross Domestic Product (%)
(vi) E is the official exchange rate (1973=100)

All these are sources from the IMF International Financial Statistics.
We also adopt the following elasticity values:

(a) € = 0.1

(b} €4 = 0.4 5

These are short-run elasticities. €, = 0.1 is often adopted in CGE
work. €a = 0.4 iz about the mean of the battery of sectoral-demand
elagticities adopted in the PIDS-TC (Philippine) Trade Liberalization
Impact Apalysis (Parial, 1982. The latter also adopts €5 = 0.1 for the
short rmn. The choice of the base year (1973} is due to the trade
balance being a small positive for this year. Only in 1964 did this
happen throughout the post—war period.
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a. For the Philippines in 1988, P° = 740.8, N= 2.8b($), M = -1.085b($),

GDP = 38.5b($) = S(P9), Pw = 237, E = 316,(Es+ €q)-1 = {0.512)-1.

Fow, (0.512)-1 (0.10)(740.8) = 140.7. Thus, P’ = B81.5 and

GRER = {316.6)(237.3)/881.5 = 85.23. Compare thisz with RER = 101.3

for 1988. The RER gives the impression of a 1.5% subsidy to

_ﬂnleatic producers compared to base year. The GRER picture shows a

14.7TE subsidy to foreipn producers celative to base year. A

balance of payments crisis ccowrred in mid-1990.

b

b. For Thailand, 1583, the year before the devaluation of 18% (from 23
to 27.15 baht to a dollar). we have P° w. 256.3, GDP = 39.57b(§) =
S(P°) and W — M = 5,014. P* = 256.3 +# 61 = 317.3. With P» = 225,
and using the same aggregale elasticities, GRER = 80. Thus, a 208
penalty to domesiic producers comparsd to bhasze year was indicated.
RER = 99.1 for this yvear or a mere 1% penalty for the wyear. The

devalwation, thus, reflected the GRER rather than the REER.

These calculations give the extreme case of the exchange rate change
that would close the trade gap. That which would close the current
account gap would he a little different. The choice of anolther base
year will of course change the orders of magnitudes but the message of

urlerestimation of the overvaluation will remain.

Conclusion

When the open economy resorts to foreign borrowing to finance a
trade deficit, the BER-based exchange rate mapagement can give a false
senge of security. The foreign borrowing can canse the RER to remain

unchanged ever when the sconomic” rundamentals have changed.  Ecomoric
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agents who know that the borrowing represents future liabilities are not
fooled and adjust behavior a la Barro (op.cit.). They either hoard
artificially cheap imported goods, hoard foreign exchange or resert to
capital flight. Thus, the situation aggravates and the monetary
authorities are still in danger of driving into a balance of payments
crisis which the RER-based exchange rate management is supposed to
avoid. We propose a more gemeral index, the "generalized real exchange
rate” (GRER) which corrects for foreign obligations current and fuiure
and show that the overvaluation is underestimated by RER. When trade
deficit is zero and no debt service is being made, or if the trade
surplus equals the debt service, the GRER equals the RER. We give two

examples of underestimated overvaluation.
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