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Indirect Hedging of Exchange Rate Risk

Upo BroLrL, JACK E. WAHL, and ITZHAK ZILCHA
Osnabriick, Dortmund, and Tel-Aviv

Since the inception of floating exchange rates, firms engaged in international
operations have been highly interested in developing ways to protect them-
selves from exchange rate risk. Since price (or exchange rate) uncertainty
results in a reduction of production and exports, the main role attached to
financial markets which allow firms to reduce price (or currency) risks lies in
their impact on productibn and export level. In recent years we witness a gro-
wing body of literature dealing with optimal hedging by firms facing price or
exchange rate uncertainty (see, for example, Feder, Just, and Schmitz (1980),
Anderson and Danthine (1981), and Kawai and Zilcha (1986)).

Consider a competitive risk-averse firm producing certain commodity in
the domestic market and exporting it under exchange rate uncertainty. This
firm maximizes profits denominated in domestic currency. We assume that
the firm has no access to currency forward (futures) market but can hedge its
currency risk through a futures market for an asset correlated to the domestic
currency. Thus no direct hedging is possible but rather "indirect hedging” is
available.

It has been shown in the literature (see, e.g., Kawai and Zilcha (1986))
that a firm facing random exchange rate can eliminate this risk altogether
if it can use an unbiased currency futures market, or another financial asset
which is perfectly correlated to the exchange rate. In the absence of such a
market the firm can, usually, reduce its risk by engaging in a hedging activity
of assets correlated to the exchange rate. Clearly, in such a case the ”Full
Hedging theorem” does not hold, i.e., the firm cannot eliminate all the risk
by using unbiased futures markets for such assets unless there exists one asset

which is perfectly correlated to this currency.




Most commodities and most currencies have no futures market (for the
case of currency see Buckley (1992), pp. 216-218 for a whole list). In such
a case firms look for another hedging vehicle which provides only partial
coverage against fluctuations in either the commodity price or the foreign
exchange rate. Since we analyze here the case where there is no currency
futures market for this exporting firm, we assume that there exist certain
assets whose prices are highly correlated with the foreign currency. Moreover,
we assume that such assets have markets for futures contracts and the firm
has access to such market. For simplicity we shall assume that the firm utilizes
one such asset only. In Section IV we discuss the extension of the hedging to

many such assets and its impact on our results. Hence, there is evidence that

in many cases hedging is accomplished through alternative futures contracts
(see, e.g., Powers and Castelino (1991)). This type of hedging is called indirect
hedging. A special case is the so-called cross hedging (see, e.g., Anderson

and Danthine (1981)), in which a firm dealing in foreign exchange wants to
obtain an exchange rate between two or more currencies from their common
relationship with another currency. By an indirect hedge the exporter uses a
forward contract in which the underlying asset is highly correlated with the
foreign exchange rate. If the stochastic relationship remains stable over time,
the firm may realize an acceptable hedge of the foreign currency risk using

this indirect instrument.

In this paper we analyze the behavior of a risk-averse exporting firm un-
der various hedging regimes. Particularly, the effect of each hedging device
on the optimal export and production. We extend previous results attained
for a framework with currency futures market to the case where only in-
direct hedging is available. First we consider a competitive exporting firm
facing exchange rate uncertainty, where no foreign exchange futures market
is available. However, the firm has access to a forward market of some other
domestic financial asset correlated to the exchange rate. In this case the well-

known property called ”Separation theorem” (for international firms) breaks




down if the correlation is not perfect. Furthermore, introducing indirect hed-
ging with unbiased futures market does not necessarily increase output as
in the unbiased market for direct hedging (see, e.g., Benninga, Eldor, and
Zilcha (1985), Kawai and Zilcha (1986), Broll and Wahl (1992)). Such a phe-
nomenon may occur although the firm benefits from such indirect hedging
market.

Later we compare the economic implications of indirect vs. direct hedging
for a price discriminating international firm with monopoly power in the
domestic market but is a price taker on the world market. The firm can
allocate its production between the domestic and the foreign market after the
observation of the exchange rate. Interestingly, replacing direct hedging by
indirect hedging may lead to a decline of total output of the monopoly firm.

Furthermore, export may decline while the domestic sales remain unchanged.

The organization of the paper is as follows. In Section I, we present a
competitive firm involved in international trade under random exchange rate.
With a numerical example we show in Section II that the availability of an
unbiased indirect hedging instrument does not generally imply an incentive
for the firm to increase production. Thus when indirect hedging becomes
available the firm’s optimal production may decline compared to the case
without any hedging device. In Section III, we consider a discriminating mo-
nopoly selling in the domestic and foreign market. We study the impact of
direct and indirect hedging of the exchange risk in such a framework. Section

IV has a discussion of possible extensions and conclusions.

I. Competitive firm and indirect hedging

Consider a competitive firm with a given production technology which pro-
duces certain commodity and exports all its output to a foreign country. We

assume that the firm faces a random exchange rate €, and it is risk-averse.




The firm cannot hedge its foreign currency risk directly in a given currency
futures market, since such a market does not exist. However, there is a for-
ward market for some domestic financial asset correlated to the exchange
rate € which can be utilized by this firm; namely, there exists an indirect

hedging device for this foreign exchange uncertainty.

Let 7 be the random spot value of this financial asset (at the time where
the firm receives its foreign proceeds), and let 7y be the forward price for
this asset at the time where the firm makes its production decision. To study
the role of indirect hedging upon the firm’s economic behavior, such as the
production level, it is enough to consider forward market with zero risk pre-
mium. Thus we shall assume throughout this paper, that this forward market

is unbiased, i.e., n; = E7j = 7. Moreover, we shall assume that for some b > 0

and some random variable ¢, independent of € and € = E€ = a > 0, we have

5= b6 +¢.

When ¢ is not a constant (hence ¢ > 0) we say that the firm hedges in-
directly. If € = a, with probability 1, it is called direct hedging. We assume
that only indirect hedging is available to this competitive firm and we shall
compare the economic implications of indirect hedging vs. the direct hedging

case.

The firm chooses at time 0 its optimal production z* and optimal forward
contracting z* in a way that maximizes its expected utility of profits, where
profits are denominated in domestic currency. Denote by C(z) the firm’s cost
function and assume the usual properties: C(z) is increasing and (weakly)
convex function of z, i.e., C'(z) > 0,C"(z) > 0 for all z. Let U be the firm’s
von Neumann-Morgenstern utility function. We assume that it is a strictly
concave function, i.e., U’ > 0,U” < 0. Thus we assume risk aversion in the
sequel. The assumption of differentiability of the cost and utility functions
is widespread in the economic-finance literature and most of the results can

be obtained without such assumptions — however, at a high cost of clumsy
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analysis which uses left and right subderivatives (which exist for concave and
convex functions). We decided to follow the earlier papers on these topics and

to assume differentiability.

Let the price of this commodity in the foreign country be p and assume
that it is fixed. The joint distribution of € and € is known and let E be the
expected value operator. The forward contracting in the market for the asset
7 is denoted by z. Without loss of generality we assume that it is positively
correlated to €. However, since the firm can buy or sell forward this asset the

same analysis is valid for negative correlation.

Before we write down the optimization problem of this firm, let, us note
that although the cost function C(z) might be linear, the assumption of
risk aversion, i.e., that U” < 0 makes the maximand in problem (1) strictly

concave in z, 2.

The firm’s optimization problem is:

(1) max EU(IT),

where the random profit II is

~

(2) Il = épz — C(z) + 2(ns — 7).

Since the maximand is strictly concave in z and z the optimum (z*, 2*) is

the unique solution of the necessary and sufficient conditions:

(3) Elep - C'(="U'(I1") = o,
(4) E(n; - 7)U'(II") = o,
where (IT* is I, defined in (2), at the optimum values z = z* and z = z*).

Although we assume that the futures market is unbiased, i.e., ny = E7j, we

demonstrate that the firm underhedges in this case.




PROPOSITION 1  Assume that unbiased future market exists for indirect
hedging. Then '

(a) The Separation property does not hold in this case; namely, the opti-
mal production of this firm depends upon the distribution of 7 and upon the

firm’s attitude towards risk.

(b) If i is not perfectly correlated to €, the firm underhedges, i.e., px* >

bz*, where z* > 0.

(c) Under perfect correlation between 7j and € (i.e., € = € = fized), the
firm fully hedges, i.e., after hedging its profits are nonrandom.

Note that perfect positive correlation does not imply that pz* is completely

sold in the forward market, unless b = 1.1

Proof. (a) Combining equations (3) and (4) we aerive

. E&U'(IT*
C(:c):————nfg~ ,f* )
U (11*)

which clearly proves that the production decision cannot be separated from

)

expectations and risk behavior, unless 7 and € are the same.?

(b) From equation (4) we have:
(5) (n = D)BU(II") = cou(7, U'(IT")) = 0.
Using the assumption that the hedging market is unbiased, namely, n; =
E7 = 7 we derive that cov(7, U'(II*)) = 0. Writing 7 = bé + € we find that,
(6) b cov(&, U'(IT")) + cov(&, U'(117)) = 0,
since

II" = é(pz”™ — bz") — éz* — C(z*) + ny2".

If 2* < 0 then cov(¢ U'(IT*)) < 0, so that cov(&, U'(I1*)) > 0 which implies

pz* — bz* < 0 which is impossible. Therefore 2* > 0. This implies that
cov(é,U'(I1*)) < 0, hence pz* — bz* > 0.
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(c) When hedging occurs in an unbiased marﬁet, then cov (7, U'(I*)) =

0. By assumption 7 mimics é without noise, therefore,
(7N cov(é,U'(E[pz* — bz"] + k)) =0,

where k = —&z* — C(z*) + ny2*. If pz* — bz* > 0 profit increases in € while
marginal utility is strictly decreasing in contradiction to (7). Equation (7)

holds if and only if pz* = bz*. Hence the profits are nonrandom. a

Contrary to the usual direct hedging case the wording "full hedge” does
not entail a short forward position of total export revenue but rather that

the firm is not exposed to foreign exchange risk.

Comparing the firm’s production level under indirect hedging with the

direct hedging case we can prove

PROPOSITION 2  Assume that n; = Efj = a + bEE, then the firm’s produc-
tion, when using indirect hedging, is lower than its production when (unbia-

sed) direct hedging is available.

Proof. When the firm can hedge directly on the exchange rate €, i.e., 7 = bé+a
(hence n; = a + bg, & = E&) it can be shown from equations (3) and (4) that

its optimal output z** is given by the equation
*ok nf—a -
(8) | C'(a™) = “5—p= .

This demonstrates that the Separation theorem holds (see, e.g., Danthine
(1978), Feder, Just, and Schmitz (1980)). Now assume that only indirect
hedging is possible through 7 = bé + € and ¢? > 0, thus € and 7} are not
perfectly correlated. Since we consider positive correlation only, using the

same argument as in the proof of Proposition 1 we can show that,

cov(&, U'(I1*)) < 0.




But this implies from equation (3) that
(9) E(ép—C'(z*)) > 0.

Since C’ is nondecreasing comparing (8) with (9) we find that z** > z*. O

Note that when € is nonrandom 7 is a linear function of €. The opti-
mum output in this case is determined by equation (8), hence the Separation
theorem holds.

Denote by II° the profits of the firm when no hedging is available (and by
z°, z° the corresponding output and hedging amount). Comparing the firm’s
welfare level under indirect hedging with the case where no hedging markets
exist, we can prove, ‘

" CLAIM  The firm prefers II* to II° regardless whether it produces more or

less, i.e., regardless whether z* > z° or z* < z°.
y y TEG

Proof. We shall use the strict concavity of U and the convexity of C as follows:

Since IT* # II° we can write

E[U(IT*) — U(I1°)] > EU'(IT")[T* - 1I°] =
EU'(II")[ép(z* — 2°) + C(2°) — C(z") + 2" (ns — 7)]-

But C(z°) — C(z*) > C'(z*)(z° — z*) whenever z° # z*, hence
E[U(TT)-U({1°)] > E[U'(IT")(C"(z*)—ép))(a° —=")+2"E(n;—)U'(I") = 0,

due to equations (3) and (4). Note that it is possible that z° > z* since in this
case we may have Var(fI°) > Var(fl*) but also EII° > EI*. This follows
from the concavity of the function &pz — C(z). Since EII* = épz* — C(z*)
and EII° = épz° — C(z°) if z° > z* and z° < argmaz[épz — C(z)], implies
that EII° > EIM*. This shows that in the case where no direct hedging
exists production does not necessarily increase as the indirect hedging device

becomes available. O




The fact that the firm will always prefer indirect hedging devices to none
does not exclude the possibility of an adverse effect of such a device on

production. This phenomenon is demonstrated in the following section.

I1. Decreasing exports with indirect hedging:

an example

In following numerical example we show that the availability of an indirect
~ hedging does not generally imply that the exporting firm will increase its
production. Hence, contrary to the well-known case where (unbiased) direct
hedging causes a higher output, introducing (unbiased) indirect hedging mar-
ket may lower the firm’s optimal output compared to the case without any
hedging at all. Therefore, an indirect hedging instrument can be counterpro-
ductive from this point of view.

We start from the following data set:

state of nature S1 Sg S3 S4
Prob(s;) 25 .26 .26 .25
€ 2.20 2.20 1.80 1.80
€ -1.00 1.00 -1.00 1.00

Table 1: Probability distribution

Table 1 exhibits states of nature s; (z = 1,..,4) and the corresponding
probabilities, foreign exchange rates and disturbances. The asset for indirect
hedging exhibits a positive linear stochastic relationship with the exchange
rate, i.e., 7 = bé + €. The random variables € and € are independent, and we
assume an unbiased hedging market, i.e., ny = Efj = bEé + E€,b > 0.




The utility function of the firm belongs to the HARA class, i.e.,

U(I) = 1fa [<A+%>l“’_1] ,

where a # 0 and A + II/a > 0.3 Let A = 55. The cost function of the firm

is given by

.’1,‘2

The foreign commodity price is fixed at p = 1.5.

Table 2 shows the optimal output for specific values of the parameter «
of the utility function. These values imply U"” < 0 because they fall in the
range —1 < a < 0. '

a |z |e(b=0) 2(b=.12) z*(b=.48)
-.098 | 2.929705 | 2.929705  2.929642 2.928688
-.100 | 2.958095 | 2.958095  2.958088 2.957983
-.102 | 2.966411 | 2.966411  2.966414 2.966456

Table 2: Export production without hedging and with indirect hedging

If the hedging vehicle does not covariate with the foreign exchange rate,
i.e., b =0, indirect hedging is not effective and optimal output z* coincides
with the output in the case without hedging market, z°. In the cases of a =
-.098 and o = -.100 the firm’s optimal output decreases when the hedging
vehicle becomes available and cov(#, &) > 0, i.e., b > 0. This result is driven
mainly by the cpnca,\}ity of the marginal utility (U” < 0). It is well-known
that under such a condition the utility function exhibits increasing absolute
risk aversion. However, the concavity of U’ is a necessary condition for this
type of example but not sufficient. This can be seen from the case of a =
-.102.




ITI. Monopoly and indirect hedging

Consider a domestic firm which sells a homogeneous product in the domestic
market and on the world market. The firm is a monopoly in the domestic
market but a price taker on the world market, where the price (in foreign
exchange) p is fixed. The firm faces a domestic revenue function R assumed to
be increasing and strictly concave, i.e., R’ >0 and R" < 0. Furthermore, we
assume that the allocation of output z between the two markets is determined
after the observation of €. Therefore, the firm equates the marginal revenues
in both markets. Denote by y the sale of the commodity on the foreign
market and by z the forward contracting in the market for the asset 7 (which
is positively correlated to €); then the firm’s profit function, when indirect

hedging is available, is given by
(10) Il = épy + R(z ~ y) — C(z) + 2(ns — 7).

Assumption: the firm sells in both markets in all realizations of e.

If we take the values of the exchange rate to be in the interval ['_7_, 7], then
this assumption holds if we have: R'(0) > 7p and R'(z*) < yp. Therefore we
have

(11) R(z" —y"(e)) =ep foralle.

Equation (11) defines, implicitly, the amount of commodity sold domestically
as a function of the random variable e. Thus let us assume that R(-) and the

exchange rate distribution satisfy the stated conditions.

The firm chooses optimai z and z in a way that

max EU(II),

z,2,y(e)

subject to (10) and 0 < y(e) < z, for all e.

Under the above assumption since 0 < y*(e) < z* for all e equation (11)

~

must hold. Due to the concavity of EU(II) in (z,y), necessary and sufficient
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conditions for the unique optimal solution z*, z* and y*(e) are equation (11)

and,

(12) E[R(z" —y*(€)) - C'(a")]U"(I") = o,

13 E(n; - H)U'(I") = o.

Contrary to the results attained by Eldor and Zilcha (1987) for direct hedging

we show here that, under the above assumption,

PROPOSITION 3  Assume that only unbiased indirect hedging market ezists.
Then

(a) the Separation theorem does not hold,
(b) underhedging occurs: py*(e) — bz* > 0 with positive probability, while
z* > 0.

Proof. Let us prove first that z* > 0. Assume to the contrary that z* < 0,

then from equation (13) we have

b cov(&, U'(IT*)) + cov(&, U'(I1*)) = 0.

~

Under our assumption cov(€,U'(I*)) < 0, since U’ is a decreasing function.
It is not hard to verify from equation (11) that y*(e) increasing in e, hence

R(z* — y*(e)) is a decreasing function of e. But
(14)cov(&, U'[é(py”(e) — bz") — & + R(z" — y™(e)) — C(z7) +1527]) 2 0,

Hence e(py*(e) — bz*) > 0 with positive probability. Moreover we also have
epy*(e) + R(z* — y*(e)) increasing in e (since z* is fixed, higher exchange rate
realization results in higher total revenues). Thus II*(e) increasing in e when
z* < 0, but this is in contradiction to (14). This proves that z* > 0 and part
(b) of the proposition as well. Equation (12) can be written as

(15) E(ép — C'(z*))U'(IT*) = 0.
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We have proved that cov(g, U'(I1*)) > 0, while cov(&, U'(II*)) < 0. Thus (15)
implies that [ep — C'(z*)]EU'(IT*) > 0, namely, C’'(z*) < &p. This inequality
implies that the Separation property does not hold (part (a)). a

In this framework assume now that for institutional reasons no direct

forward market for foreign currency exists while indirect hedging instruments

are accessible. Comparing both scenarios we show that,

PROPOSITION 4  If (unbiased) direct hedging is replaced by an (unbiased)
indirect hedging, then (a) total output of the firm declines, and (b) for all
values of e the domestic sales are the same while the export declines.

Proof. With direct hedging the Separation theorem in this model holds (see
Eldor and Zilcha (1987)). Hence, denoting the optimum in the direct hedging
case by ” **”, from equations (12) and (13) for the direct hedging case,

Cl(x**) — ép,
R(z*™ —y*™(e)) = ep foralle.

Consider the indirect hedging conditions for optimum. From the proof of

Proposition 3 we have C’(z*) < ép = C'(z**), hence z* < z**. Since sales

in both markets take place for all values of e, we must have the following

equality:
(18) R(z*—y*(e)) = R'(z™ —y™(e)) = ep foralle.

Therefore,

(19) z*—y*(e) =z —y*™(e) foralle.

Or

(20) (0) = y7(0) = (7~ 2").

Since z** — z* is a positive constant (18) and (19) prove (b). O

Remark: Note that if (z°,y°(e)) are the optimum for the no-hedging case
then it was shown that z° < z**. On the other hand if the firm sells in both

13




markets for all values of e then by the same argument we must have:

(21) y°(e) = y**(e) —(z™ —z°) for alle.

Now we demonstrate another difference between indirect and direct hedging,

PROPOSITION 5  Consider the above firm without any hedging market.
When (unbiased) indirect hedging market becomes available the firm will use
this market but in some cases (a) its output declines and (b) the export will

decrease for all values of e.

Note that this Proposition is in contradiction to the direct hedging case
(see Eldor and Zilcha (1987, p. 465)) where introducing unbiased futures

market results always in higher output and higher exports.

Proof. An example where the firm’s output z* under indirect hedging is
lower than its output z° (without any hedging) can be constructed as in the
competitive firm case. Thus assume that under some choice of U and (€, €, b)

we have z* < z°. By the same argument used in the above proof for all values

of e,

R(z*—y*(e)) = R'(z° —y°(e)) = ep foralle.

Therefore
y*(e) =y°(e) — (z° —2z") for all e.

Since in this case z° — z* > 0 it proves (b).

IV. Discussion

Our analysis can be carried out in a similar way when more than one hedging
asset correlated to the exchange rate is available. For example if two such

instruments exist with random returns 7j; and 7, the profits become
II = épz — C(z) + z1(ng, — fin) + 220y, —72),

14




where 7y, ,7;, are futures price of the two assets. The producer must choose

T,z and 2 in this optimization problem. Following the same assumption if
Mm=bé+& fq2=0bé+d,

where €; and &; are uncorrelated to the exchange rate €. Unless some convex
combination of 7; and 7 is perfectly correlated to € such analysis does not
add much to the insights of this work, since the absence of direct hedging
is the main driving force for our results. However, the existence of many fi-
nancial instruments correlated to é may, under some circumstances, provide
an almost perfect hedging. In such a case we are actually back to the direct
hedging model with all the well-known consequences. Since we were intere-
sted in a framework where no direct hedging is available we did not pursue

such a course.

Another issue to be studied in such a framework is the effect that the cor-
relation between 7 and € has upon the production and the optimal hedging.

Is it true that as this (positive) correlation increases the output increases as
well?

To sum up, our analysis shows that an international firm can benefit from
an indirect hedging in the presence of price uncertainty. However, there is a
substantial difference between the case where only indirect hedging is availa-
ble and the case of direct hedging. Introducing a currency forward market,
i.e., allowing direct hedging, results in an increase in production for exports.
This may not be the case when indirect hedging market becomes available.
Thus the very nature of the hedging device has important implications for
international trade. Also, an unbiased futures/forward market in this case

will not enable the firm to eliminate exchange risks altogether.

While we believe that indirect hedging possibilities are important for
international firms compared with the case where no hedging markets exist,
empirically the correlation between the foreign exchange rate and the ’proxy’
should be stable over time. Otherwise, the hedging policy has to be adjusted.
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Furthermore, contrary to our assumption, the relationship between the two
stochastic variables may be non-linear, which would require more complex

hedging strategies than a forward hedge.

Notes

. Since b = cov(7},€)/a?, the term bz* has the dimension of the foreign

currency.

. More precisely, unless 7 is a deterministic linear function of é.

. Note that lims—; U(IT) = In(A + II).

References

ANDERSON, R.W., AND J.—P. DANTHINE, *Cross Hedging,” Journal of Political
Economy, December 1981, 89: 1182-1196.

BENNINGA, S., R. ELDOR, AND I. ZILCHA, ’Optimal International Hedging in
Commodity and Currency Forward Markets,” Journal of International Mo-
ney and Finance, December 1985, 4: 537-552.

BrotL, U., AND J. WAHL, 'Exports under Exchange Rate Uncertainty and Hed-
ging Markets,” Journal of Institutional and Theoretical Economics, Decem-
ber 1992, 148: 577-587.

BUCKLEY, A., Multinational Finance, New York: Prentice Hall, 1992.

DANTHINE, J.—P., 'Information, Futures Markets and Stabilizing Speculation,’
Journal of Economic Theory, February 1978, 17: 79-98.

ELDOR, R., AND I. ZILCHA, 'Discriminating Monbpoly, Forward Markets and
International Trade,” International Economic Review, June 1987, 28: 459-

468.




FEDER, G., R. E. JusT, AND A. SCHMITZ, "Futures Markets and the Theory of
the Firm under Price Uncertainty,” Quarterly Journal of Economics, March
1980, 94: 317-328. '

KAwAI, M., AND 1. ZILCHA, ’International Trade with Forward—Futures Mar-
kets under Exchange Rate and Price Uncertainty,” Journal of International
Economics, February 1986, 20: 83-98.

PowEgrs, M.J., AND M.G. CASTELINO, Inside the Financial Futures Markets,
New York: Wiley & Sons, 1991.

Address of the authors: Udo Broll, Department of Economics, University of
Osnabriick, RolandstraBe 8, D-49069 Osnabriick, Jack E. Wahl, Department
of Finance, University of Dortmund, Vogelpothsweg 87, D-44227 Dortmund,
Itzhak Zilcha, Department of Economics, Tel Aviv University, Ramat Aviv,

Tel Aviv 69978, Israel.




18.92
(Foerder)

19.92
(Foerder)

20.92
(Foerder)

21.92
(Foerder)

22.92
(Foerder)

1.93
(Foerder)

2.93
(Foerder)

3.93
4.93
(Foerder)

5.93
(Foerder)

6.93
(Foerder)

6.93
(Sackler)

(Foerder)

THE FOERDER INSTITUTE FOR ECONOMIC RESEARCH and
THE SACKLER INSTITUTE OF ECONOMIC STUDIES

The Eitan Berglas School of Economics

.Neil Gandal

Eitan Berglas
David Pines

Gideon Fishelson
Gene M.Grossman
Elhanan Helpman
Eyal Sulganik
Gene M.Grossman
Elhanan Helpman

Neil Gandal
David J.Salant

Eran Yashiv
Assaf Razin
Efraim Sadka

David T.Coe
Elhanan Helpman

Torkild Byg

Torkild Byg

Tel—Aviv University
List of Recent Working Papers
Hedonic Price Indexes for Spreadsheets and an
Empirical Test of the Network Externalities Hypothesis
Transaction Costs in a Tiebout Setup

Endowment Effect and Market Effect: Revisited

Protection for Sale

On the Structure of Blackwell’s Equivé.lence Classes
Of Information Systems

‘Trade Wars and Trade Talks

Hollygopoly: Oligopolistic Competition for
(Hollywood) Movies

On Reputation Formation in Monetary Policy
Interactions Between International Migration and
International Trade: Positive and Normative Aspects

International R&D Spillovers

Simultaneous Bargaining with Two Potential Partners

Contracts Under Non—Verifiability

Copies of the working papers or a complete working paper list of the two Institutes can be
obtained from: Mrs.Stella Padeh, The Foerder Institute for Economic Research, Tel—-Aviv
University, Tel-Aviv, 69978 Israel. Fax: 972—3—640—99082




7.93
(Foerder)

7.93
(Sackler)

8.93
(Foerder)
8.93
(Sackler)

9.93
(Foerder)

9.93
(Sackler)
10.93 -
(Foerder)

10.93
(Sackler)

11.93
(Foerder)

11.93
(Sackler)

12.93
(Foerder)

12.93
(Sackler)
13.93
(Foerder)
13.93
(Sackler)
14.93
(Foerder)

14.93
(Sackler)

Gideon Fishelson

- Chaim Fershtman

Chaim Fershtman
Kevin M.Murphy
Yoram Weiss

Edi Karni
Itzhak Zilcha

Neil Gandal
Katharine Rockett

Jacob Glazer
Ariel Rubinstein
Gideon Fishelson
Chaim Fershtman
Ehud Kalai

Neil Gandal
Henrik Horn

Oz Shy

Gene M.Grossman
Elhanan Helpman

Zvi Hercowitz
Nirit Kantor

Leora Rubin Meridor

Shabtai Donnenfeld

Itzhak Zilcha
Aba Schwartz
Menachem
Gotlibivski

Gene M.Grossman
Elhanan Helpman

Ariel Rubinstein

Performance of Mutual Funds (Hebrew)

i .

| .
On the Value of Incumbency: Managerial Reference
Point and Loss Aversion

Social Status, Education and Growth

Technological Progress and Income Inequality: A
Model with Human Capital and Bequest

Licensing a Sequence of Innovations
Simplicity of Solution Concepts: Subgame Perfect
Equilibrium in Extensive Games vs. Iteratively

Undominated Strategies in Normal Games

Political Events and Economic Trends

- Unobserved Delegation

‘Compatibility Standards and Complementary Network

Externalities in the PC Software Market

Local Services and International Market Integration

| Endogenous Innovation in the Theory of Growth

Immigration and Growth Under Imperfect Capital
Mobility: The Case of Israel

Bargaining in International Trade under Exchange
Rate Uncertainty

The Evolution of Wage and Employment in the Israeli
Economy 1986—1991

The Politics of Free Trade Agreements

Why are Linear Orderings So Common in Natural
Language?




15.93
(Foerder)

15.93
(Sackler)

16.93
(Foerder)

16.93

(Sackler)

17.93

(Foerder)'

17.93
(Sackler)

18.93
(Sackler)

19.93
(Sackler)

1.94
(Sackler)

2.94
-(Foerder)

3.94
(Foerder)

4.94
(Sackler)

5.94
(Foerder)

6.94
(Sackler)

7.94

(Foerder)

Yoram Weiss

Elchanan Ben
Porath and
Michael Kahneman

Jeffrey Church
Neil Gandal

Zvi Eckstein and
Ron Shachar '

Alex Cukierman
Zvi Hercowitz
David Pines

Ariel Rubinstein
Amos Tversky

Eran Yashiv

Arthur Fishman
Neil Gandal

Eran YaShiv
Eyal Sulganik
Itzhak Zilcha
Gideon Fishelson
Jonathan Eaton

Zvi Eckstein

Chaim Fershtman
Ariel Rubinstein

J eremy Greenwood
Zvi Hercowitz
Per Krussell

Udo Broll
Jack E.Wahl
Itzhak Zilcha

The Formation and Dissolution of Families:
Why Marry? Who Marries Whom" And What Happens
Upon Divorce.

Communication in Repeated Games with Private
Monitoring
Strategic Entry Deterrence: Complementary

Product_s as Installed Base

Correcting for Errors in Retrospective Data

The Political Economy of Immjgration

Naive Strategies in Zero—sum Games

On the Consequences of Capital Controls:
Intertemporal Interactions with Fiscal and Monetary
Policies

Standardization and the Rate of Technological Progress

‘Inflation, Wages and the Role of Money Under

Discretion and Rules: A New Interpretation

The Value of Information: Dlsadvantageous Risk—
Sharing Markets

The Response Function of the Central Bank of Israel
with Respect to Foreign Exchange 1991-1992

Cities and Growth: Theory and Evidence from
France and Japan

A Simple Model of Equilibrium in Search
Procedures

Macroeconomic Implications of Investment—
Specific Technological Change

Indirect Hedging of Exchange Rate Risk







