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VAN

Rapid and comprchensivc rcduction in
barricrs to intcrnational tradc has oftcn
bcen followed by a sharp deterioration in
thc currcnt account (Rudigcr pornbusch,
1987; Dani Rodrik, 1990).' The steep,
59 billion deterioration in Mexico's current
account during the two years after the
trade-reform process was accelerated in
1987 is only the most reccnt examplc. Thc
macroeconomic counterpart of the deterioration has typically been a decline in private
savings; no clear response pattern has been
observed for private investment. Economic
theory has in recent years reachcd clear
conclusions on these matters; the problem
with these conclusions is that they seem
counter(actual.
The problem dces not really reside with
investment. The investment response will
depend on relative capital intensity of the
industry whosc protcction is rcmovcd compared to the sectors favored by trade liberalization. Putty-clay considerations would
tend to strengthen the investment response,
as old capital gets scrapped more quickly in
response to changing relative prices. On the
othcr hand, policy uncertainty bestows an
option value on assets more liquid than
physical capital (van Wijnbergen, 1985) and
thus tends to depress investment. However,
with no clear prediction emerging from eco-

' Dcvelupment Research DepanmenL Wurld Bank,
ININ H Street. N.W., Washíngton DC 21k3], and
CE.PR. 6 Duke of York Street, Lundun SWIY 6LA,
U.K. 1 am indrbted to Patricio Arrau and Ravi Kanbur
fur helpful discussiuns. The upinions expresud in Ihis
paprr du not necessarily toincide with Ihose uf Ihe
mstitutions with which 1 am affilialed.
~Durnbuuh IIYt471 makes Ihe poínl in a di(Eerenl
cuntrxt~. he argurs that an inerease in tarilts wuuld
improve the U.S. current accuunt. By symmetry (nut an
inmKUOUS a..umptiun), Ihis suppurls Ihe vicw Ihat a
drereate wuuld drteriurate the current accuunt.
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nomic theory, the ambiguous empirical
record on this score is only to be expected.
The situation is difïcrcnt with savings. In
an elegant analysis, Assaf Razin and Lars
Svensson U983) pointed out that a permancnt reduction in tarifís affccts currcnt and
future goods in the same way, leaving intertemporal rclative prices and private savings unchangcd. Gradual tariff reduction in
fact raiscs the price of current goods in
terms of future goods and would thus tend
to improve private savings (Sebastian Edwards and van Wijnbergen (1986) make a
case (or gradualism in thc presence of capital-market imperfections on this basis). It is
this body o[ theory that, for all its theoretical elegance, seems firmly at variance with
the facts.
This paper starts from the observation
that anticipated policy reversal may explain
a declinc in private savings for the same
reason gradual tariff reduction causes private savings to go up. Temporarily low tarifís lower the relative price of current goods
in terms of luture goods and thus tend to
depress private savings.
However, the possibility of policy reversal
does more than skew intertemporal relative
prices toward today rather than tomorrow;
it also increases policy uncertainty per se. ls
it possible that this increase in uncertainty
reinforces the private-savings impact of an
anticipated reversal of trade re(orm? This
cannot really be analyzed in the standard
expected-utility framework because risk
aversion and intertemporal substitution, two
very different attributes of consumer preferences, are arbitrarily confined to be invcrsely related in that framework. 1 show
that, in the context of impcrfectly credible
trade reform, this inverse rclation implies
Ihat policy uncertainty is unimportant when
it would reducc privatc savings and, when
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important, would tend to increase private
savings.
This conclusion depends entirely on the
inverse rclation between risk aversion and
intertemporal substitution elasticity imposed arbitrarily by the framework of expected-utility maximization. The "ordinal
certainty equivalence" (OCE) approach introduced by Larry Selden (1978) offers a
way out of the straitjacket imposed by expected-utility maximization. The OCE approach allows independent parametrization
of risk aversion and intertemporal substitution. Within the OCE framework, 1 show
that, with positive risk aversion, policy uncertainty will in fact reinforce the negative
savings impact of an anticipated policy reversal, espccially when that negative impact
is strong. This suggests that with high risk
aversion and high intertemporal substitution, a rapid trade reform that is not (ully
credihle may depress private savings significantly, with attendant negative impact on
the current account. This conclusion seems
to accord well with actual experience.
1. The Model
There are two periods, 0 and 1. Thus, the
time-consistency problems that naive applications of the OCE approach lead to in
multiperiod settings (cf. Philippe Wcil, 1990)
do not arise. Consumers consume home and
foreign goods in each period. The home
good is chosen as numcraire, and the exoaenous world relative price of the foreign good
in terms of the home good is normalized to
1. There is no tariff in period 0; it is the
beginning of a period o( complete trade
liberalization. However, .rr, the probability
that the old tari(f (r, - 1) will be restored in
the next period, is larger than zero. Thus,
the future local price of the foreígn good,
T„ follows a binomial distrihution:

( I)

Tt ~

r,

with probahility ~rr

1

with probahility 1- a.

To simplify the structure of income effects, assume that consumers have no
within-period income, just wealth at the be-
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ginning of period 0, ff',,. Wealth is spent
today or tomorrow, and within each period,
on home goods h and imports m. Wealth
not spent in period 0 earns a certain rate of
return R ( the world rate of interest) between period 0 and l.
1 assume homothetic, unit-elastic preferences across goods within a time period.Z
Consumers know the within-period tariff at
the beginning of the period, before allcxating expenditure over home and foreign
goods. One can therefore define real consumption expenditure C, and the associated
dual price index p, as
(2)

Ct - (hi t miTt)~Pt
Pt -Ti.

(an asterisk indicates an optimally chosen
quantity). C„ is defined similarly. By assumption, the period-0 tariff is zero: T„ a l.
The budget share of foreign goods in each
period, a, is constant because of the assumption of a unitary within-period substitution elasticity. Under these assumptions,
the within-period budget identities are

(3)

W, - 0

pC, - W,

Wi -(W~-C„)R.
The consumer choice problem presented
here involves both intertemporal choice for
given intertemporal prices and response to
risk. The standard expectcd-utility framework is unsatisfac[ory for this prohlcm, hecause risk aversion and intertemporal substitution, two very different attributes o(
consumer preferences, are necessarily inversely related in that framework. This follows from the controversial assumption,
made axiomatically, of comumer intlifference with respect to the timing of resolution
of uncertainty atwut consumption lotteries
(cf. Larry Epstein and Stanlcy Zin, 192t9;
Weil, 1990).
~The assumptiun o( unit imratemp~~rnl rlr.u.ity i.
made to simplify the expression (or the c~act pen~ul-I
conxumer price index and the consumptinn ratr of
interest- Qualitatively similar rewlts wouW cnme nut
with any poxttive inlratemporal suhsutution elast~ciry.
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I usr thc "ordinal certainty equivalence"
framcwurk 15cldcn, 1978) to discntanglc risk
aversion and intertemporal substitution.
Undcr this approach, utility is dcfined ovcr
lhc ccrtain pcriod-U cunsumptiun Icvcl and
a ccrtainty-cquivalcnt mcasurc of thc unccrtain pcriud-I cunsumptiun Icvcl. This utility
functiun is charactcrizcd by an intcrtcmporal suhstitution clasticity Q- l ~p. Thc certainty eyuivalcnt of periud-1 consumption is
bascd un risk aversion parametrizcd by the
cocfficicnt of rclativc risk aversion, y, which
is assumcd tu be strictly positive. This results in thc following wclfarc function:
~-nl

I-n

JUn'c lvv.

ccrtainty equivalcnt of Rc.R,:

(6)

Rr-(L'l1cRl)I-r

Then, thc certainty eyuivalcnt of CI, CI ~,
eyuals

(~)

EC~-r-(fyu-Cu)1-rL(~ZcRi~
- ( Wu-

Cu)I-rRY-r

Maximizing V as defined in equation (4)
subject to the budget constraints (3) and
using equation (7) yields thc following for
period-0 consumption, C,,:
1
Co - 1 f A

(g)

That is, period-0 consumption is proportiunal to wcalth. The proporlionality factor
I ~( I t A) depcnds on the risk-adjustcd rate
of interest Rr, the subjective timc-preference discount-factor p , and the intcrtemporal substitution elasticity:

with

C~ R,~ can bc intcrprctcd as thc ccrtainty
cyuivalent of thc unccrtain pcriud-1 aggrcgatc cunsumptiun level, with y as thc rclevant risk-avcrsion parameter. Using (Z) and
(3), onc can dcrive a simplificd expression
for Ci:
(5)

W".

Ti.
ff~u-Cof( R )CI

C,
- CII }

-

RcRI

R
RCRI

-

a

T,

~C1 - RcRr( Wn- Cu)RcRr is the ex posr consumption rate of
interesr the terms on which consumption
tuday can be substituted for consumption
tomorrow. Since T, is stochastic, Rc.RI is
stuchastic tuo; define Rr, the risk-adjusted
consumption ratc of intcrest, as Ihe ex anrc

(31~nRY~-vr~n
A -

(y)

Trade-policy reversal thus afíects private
consumption in pcriud 0 entircly thruugh its
impact on the risk-adjusted consumption
rate of interest, Rr. An increasc in this rate
afïects pcriod-0 consumption:
(lo)

dCa~-

dRr

f

zl A

(1 t A) 1 Rr
:w(P-f)

P
1 1)-pl
Ip~O.

If the intertcmporal substitution is larger
than I(p C 1), a higher risk-adjusted consumption rate of intcrest depresses private
consumptiun.
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II. Trade Reform, Future Policy Reversal,
and Private Savings

Since all the effects o! potential policy
reversals work through the risk-adjusted
consumption rate of interest, I first calculate this rate for the binomial distribution
over future tariff rates of equation (1):
( I R 1 I-r l 1-r
(11) R,alEl Tal
l ` I

1

1-r

z R~1 f ~rrÍtt " U-r)- 1~~

Rr-o-(1-.rr)Rtar~oR
- R[~rr(t~ a- 1) f 1].

It is instructive to separate the effect of
potential future tariff increases through their
impact on the expected consumption rate of
interest from their impact on savings
through increasing the variance of the consumption rate of interest. I therefore
cxamine the case of a fully anticipated
trade-policy reversal first, before introducing uncertainry about it in the next subsection.
A. Antieipated Future Trade-Poliey
Ret~ersal and Priuate Sae~ings
With full anticipation (a - 1), the riskadjusted rate of interest Rr collapses into
the expected rate !or ,r - 1:

(13)

Rr-R~lt(tia ~I-ri- 1~~

(higher future tariffs) on Rr:
(14)

aRr a -aRt~ tt'"i
I

Equation (14) establishes the first point of
this paper. an anticipated trade-policy reversal (i.e., an anticipation that futurc tariffs
will exceed current tarif~s) lowers the riskadjusted consumption rate of interest. Combining (10) and (14) then indicates how an
anticipated trade-liberalization reversal
(higher future tariffs) affects current consumption:

.

Obviously, for y z 0 this rate equals the
expected rate:
(12)

629
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I-r

From (13), one can derive the impact of a
fully anticipated trade-policy reversal

(is)

a~o~laRrlld~lr~
ii.ol
a - rG(P - 1)aRr~
~ 0

Equation (15)
proposition.

1
if and only if -~ 1.
P
establishes

the

following

PROPOSITION 1(IT Effect): An anticipated rollhack of trade liberalizarion leads to
an increase rn current consumption (a decline
in pnuate sarings) ij the intertemporal substitution elasticiry exceeds 1(p c 11.~
B. Prie~ate Sarings and Uncertainty
about Future Trade Policy
Does uncertainty about future trade policy per se, for any given expected value of
future tariffs," have an impact on period-0
consumption? Such an effect would open up
a second channel through which a trade
reform with less than complete credihiliry
could affect private savings. This could bc
assessed by manipulating ~rr and ri so as to

~The impan on savings wdl be uncundiuunully nrgalive d eonsumers amicipa~e thr income ettrc~s uf a
period-1 rebate ot lariff revenues-

'Or, more precisely, (or any given etipecied valuc o(
Ihe consumption discoum rate.
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increase the variance for given expected
value of the future dual price index, p~.
However, the particular structure of the
modcl is such that this approach is a difficult route toward establishing the link between trade-policy uncertainry and private
savings. Thc first problem is that an increase in the variance of the expected consumption rate of interest that preserves the
mean would imply a complicated nonlinear
restriction on ti and a[it requires keeping
expression (12) constant]. The second problem is more serious, since i[ is more than
just a technical complication that could in
principle be dealt with like the first. The
problem is that the relation between the
variance and ~r is quadratic under the binomial assumption made in equation (1) and
has an interiur maximum (the variance is
proportional to a[1 - xr]). This relation can
thus not be inverted to write RY as a function of the variance rather than o! a itself.
Different values of rr can yield the same
variance of the expected consumption rate
of interest, so there is no way .rr can be
substituted out of the expression for RY to
write Rr as a function of the variance instead. Moreover, changes in ~rr will have
effects on the variance of the expected rate
of interest that differ in their sign depending on the initial value from which .rr is
changing. I therefore foltow a different approach.
In the OCE framework, assuming y- 0
eliminates all impact of uncertainty, obviously without any impact on the expecred
consumption rate of interest. Thus, an analysis of the case for y~ 0 isolates the pure
expected reversal effect, with no pollution
by uncertainty per se. The impact o( uncertainty can then be assessed by looking at the
impact of increasing y. Increasing y leaves
the expected consumption discount rate unaffected, since it only involves a change in
preferences, not in the objective environment. It therefore dces not have any effect
on the impact of an expecred reversal analysed in Subsection 11-A; in the OCE approach, risk aversion and intertemporal sub-

stitution can be separated. Therefore, the
impact of increasing y from 0 is the impact
of uncertainty at the value to which y has

l U,VE I QY:

been increased. Finally, sincc the only uncertainty in the model is the uncertainty
related to future tarifís, the entire impact of
the increase in y is due to the existing
uncertainty about future trade policy. The
impact of an increase in y would be zero if
there were no tariff uncertainty.
Consider how an increase in y would
affect period-0 consumption given the
stochastic structure outlined in (9). Once
again, the entire impact of both uncertainty
and of increases in y runs through the
impact on the risk-adjusted interest rate.
Thus, consider the derivative of RY with
respect to y. To this end, 1 introduce some
simplifying notation. Define first the consumption discount rate in case of a zero
future tariff as RH, and in the case of a
positive future tariff as R~. Also, define k
as k L 1- y. Thís yields
(16)

RY~~rrR~t(1-rr)RFi~~ik
-(ERk)~~k

i-L,H.

E is the expectations operator over the dístribution specified in equation ( 1). Taking
logs and bringing k to the other side yields
(17)

k log Ry ~ log( ERk ~.

Log-differentiation yields
k
(fg)

r dRr l
E[ Rk log( R,)]
ItIogRYs
R(Rk)
.

(R r )I dk

Multiplying both sides by k and rearranging
terms gives
(19)

E(R4)

kZ

rdR,l

(Ry)1 dk 1

- E[ R` Io6( R' )J - E( Rk )~og( LcR,` )
~ 0.

The inequality in (19) obtains because of
convexity of the function f(z)- z log(z).
Since k- 1 - y, equation (19) establishes
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the resulr.s

dRy
(20) dk--dy~-~0
dy

for all y.

Thus, introducing risk aversion in the
presence of uncertainty about future trade
reform will unambiguously lower the riskadjusted consumption rate of interest,
something that it would not have done without the trade-related uncertainry (since
there is no other source of uncertainty).
One can therefore conclude that uncertainty about future trade-policy reversal will
lower the risk-adjusted consumption rate of
interest. However, (10) states that a cut in
tho risk-adjusted rate of interest will depress private savings if the intertemporal
substitution elasticity is larger than 1(p c 1).
Thus, combining equations (10) and (20)
yields the following proposition.
PROPOSITION 2 (Uncertainty Effect): Uncertainry obout furure trade policy per se (i.e.,
for giuen expected ualue of the tarifj) will
increase priuate consumption today if the
inrertemporal rate of substirution exceeds 1
(p ~ 1).
Thus, under the OCE approach, the intertemporal substitution effect (1S) of
Proposition 1 reinforces the uncertainty effect (UE) of Proposition 2 for all values of
p. If intertemporal substitution is high (p ~
1),: both the IS effect and the UE effect
increase private consumption; if intertemporal substitution is low (p~ 1), both depress private consumption. Moreover, this
holds for all values of the risk-aversion parameter y. This contrasts with the expectedutility approach, in which the two effects
reinforce each other only when y ~ 1(i.e.,
when uncertainty is relatively unimportant
because risk aversion is low).
111. Conclusions

This paper starts from the observation
that trade liheralization is often followed by

sThis result is a special case of a general proposition
in Pcler Diamund and Joseph Soghtz (1974).
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a strong surge of imports and an accompanying current-account deterioration. The
macroeconomic counterpart of this deterioration is typically a decline in savings rather
than an investment boom. I show first of all
that anticipation of reimposition of tariffs in
the future lowers the expected consumption
rate of interest ( makes current goods
cheaper in terms of future goods). Therefore, an anticipated future tariff increase
will increase current consumption if the intertemporal substitution elasticity is larger
than 1. If consumers internalize the impact
of future tariff revenues on their after-tax
income, the savings impact will always be
negative, even for an intertemporal substitution elasticity below 1.
The second result concerns the impact of
policy uncertainty per se on private savings.
1 separate the impact of expecred shifts in
intertemporal relative prices (rom risk aversion by using the ordinal-certainty-equivalence approach pioneered by Selden (1978),
and, for infinite horizons, by Epstein and
Zin (1989) and Weil (1990). This approach
relaxes the rigid inverse relationship between intertemporal substitution and risk
aversion that characterizes the expectedutility approach to consumer choice under
uncertainty. Within the OCE framework, 1
establish that policy uncertainty per se will
further reduce private savings if (a) there is
positive risk aversion and (b) the intertemporal substitution elasticity exceeds I.
This is an interesting result for two reasons. First it shows how policy uncertainty
about future tariffs will reinforce the negative savings impact of the direct anticipated
reversal effect exactly when the latter is
large ( intertemporal substitution elasticity is
high). The two effects will thus be in the
same direction exactly when they matter
most. The second observation is more academic. In the standard expected-utility approach, risk aversion is low when intertemporal substitution is high, because the
relevant elasticities are each other's inverse.
The consequence of this is that whenever
the uncertainty effect is important, the direct anticipation effect is no[ and vice versa.
This result is reversed in the non-expectedutili[y approach: the two effects are comple-

6J2
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mentary in the case where the direct anticipation efTect is important.
How relevant is all this from an empirical
point of view? There is after all a widely
held belief that the intertemporal substitution elasticity is very low (p very high), with
some economists setting p as high as around
10 (Robert Hall, 1988). More recent evidence using the approach of Epstein and
"Lin (1989) to consumer choice under uncerlainty has tended to come up with difierent
results, however. Most relevant in this case
are the results reported for Mexico in
Patricio Arrau and van Wijnbergen (1991)
and Gil Bufman et aL (1991), since Mexico's
experience with trade reform was in Cact
what triggered this paper.
Arrau and van Wijnbergen (1991) and
Butman et aL (1991) find values for p between 0.24 and 0.8, depending on whether
or not money services are accounted for in
the measure of consumption, indicating a
substitution elasticity well in excess of I.
With money servíces incorporated, the implicit estimate of the intertemporal substitution elasticity is 4.2, significantly in excess of
l. Similar results are reported by Epstein
and Zin (1991) for the United States.
Whether the channels explored in this paper were in fact behind the sharp deterioration in the trade balance that followed
Mexico's trade reforms requires a more indepth analysis than the evidence just mentioned, but the empirical results suggest that
the channels explored in this paper could
conceivably have played an important role.
These results have important policy implications. If the trade reform will not be
reversed, but the government cannot credibly communicate that to the private sector,
consumers effectivcly trade ofi the wrong
intertemporal prices. As a consequence, private savings will be suboptimally low; this
justifies policy intervention to increase private savings. This is a spccial case of a more
general point made by Guillermo A. Calvo
and Carlos A. Vegh (1990): mistaken beliefs
about future policy act like a distortion and
therefore justify policy intervention in principle. Increasing private savings should
prcferably be done lhrough a temporary
increase in consumption taxes. If that is not

1 UNF 1 uv.

feasible, a case can be made for temporary
tariffs as a second-best response; this would
be equivalent to gradual rather than "cold
turkey" trade liberalization.
A magnifying impact could come about if
the private-savings response leads to such a
large current-account deficit that the trade
reform itself dces in fact get reversed, a
case of sel(-fulfilling prophccy.b This very
real possibility further strengthens the case
for policy intervenlion to increase private
savings and, arguably, for external support
in the early periods of trade re(orm, possibly [hrough institutions like the World Bank.

REFERENCES
Arrau, Palricio and van W~nberRen, Sweder,
"Intertemporal Substitution, Risk Aversion, and Private Savings in Mexico,"
mimeo, World Bank, 1991.
Bufman, Gil, Leiderman, Leo and ran
Wijnbergen, Sweder, "Consumption and
Velocity during Stabilization Programs,"
mimeo, World Bank, 1991.
Calvo, A. Guillermo and Vegh, Carlos A.,
"Credibility and the Dynamics of Stabilization Policy: A Basic Framework," unpublished paper presented at the con(erence "Spain and the European Monetary
System" (Si~cth World Congress of the
Econometric Society), Barcelona, August
1990.
Diamond, Peter and Stiglitz, Joseph, "Increases
in Risk and Risk Aversion," Journal oj
Economic Theory, July 1974, 8, 337-60.
Dornbusch, Rudiger, "External Balance Correction: Depreciation or Correction?"
Brookings Papers on Economic Actiuity,
1987, (1), 249-71.
"Credibility and Stabilization,"
mimeo, Massachusetts Institute of Technology, 1989.
Edwards, Sebaslian and van W~nbergen, Sweder,
"The Welfare Efíects of Trade and Capital Market Liberalization," International
Economic Ret'iew, February I986, 27,

`'Durnbusch (1989) dtscusses the pussibility of such
self-rulfilling equilibria in the context of stabilization
programs.

VOL. 82 NO. 3

VAN W'U,NBERGEN: TR4DF. REFOR.M

141-9.
Epslein, I.arry and Zln, Slanley, "SubStitution,

Risk Aversion, and the Temporal Behavior of Consumption and Asset Returns: A
Theoretical Framework," Econom~trica,
July 1989, 57, 937-69.
and
"Substitution, Risk
Aversion, and the Temporal Behavior of
Consumption and Asset Returns: An Empirical Analysis," Journal oj Political
Économy, April 1991, 99, 263-86.

Hall, Rotxrt, "Intertemporal Substitution in
Consumption," Journal oj Polirical Economy, April 1988, 96, 339-57.
Razin, Assef and Svensson, Lars, "Trade Taxes
and the Current Account," Economics
Lerrers, 1983, 13 (1), 55-7.

4?i

Rodrik, Dani, "Trade Policies and Development: Some New Issues," mimeo,
Kennedy School of Government, Harvard
University, 1990.
Selden, Larry, "A New Representation of
Preferences over 'Certain x Uncertain'
Consumption Pairs: The 'Ordinal Certainty Equivalence' Hypothesis," Economerrica, September 1978, 46, IO2S-4S.
van Wt;nherRen, Sweder, "Trade Reform, Aggregate Investment, and Capital Flighu
On Credibility and the Value of Information," E:conomics Lrrlers, I98S, 19 (4),
369-72.
Weil, Philippe, "Non-Expected Utility in
Macrceconomics." Quarrrrl~ Joun~al oj
Economics, February 19~, IIIS, 29-43.

Repriat Series, CentER, Tllburg Unlverslty, The Netherlands:

No. 1

G. Marini and F. van der Plceg, Monetary and fiscal poliry in an optimising
model with capital accumulation and fuute lives, The Economicloturtal, voL 98,
no. 392, 1988, pp. 772 - 786.

No. 2

F. van der Plceg, International policy coordination in interdependent monetary
economies, lountol oj lnta~atiatá Econonticr, vol. 23, 1988, PP. 1- 23.

No. 3

A.P. Barten, The history of Dutch macroeconomic modelling (19361986), in W.
Driehuis, M.M.G. Fase and H. den Hartog (eds.), Cha!lenge.r jorMacroeconomic
Modelling, Contributions to Economic Analysis 178, Amsterdam: North-Holland,
1988, pp. 39 - 88.

No. 4

F. van der Plceg, Disposable income, unemployment, inflation and state spending
in a dynamic political-economic model, PubGc Choice, vol. 60, 1989, pp. 211- 239.

No. S

Th. ten Raa and F. van der Plceg, A statistical approach to the problem of
negatives in input-output analysis, Economic ModeUing, vo4 6, no. 1, 1989, pp. 2
- 19.

No. 6

E. van Damme, Renegotiation-proof equilibria in repeated prisoners' dilemma,
lowrw! of Economic Theory, vol. 47, no. 1, 1989, pp. 206 - 217.

No. 7

C. Mulder and F. van der Plceg, Trade unions, investment and employment in
a small open economy: a Dutch perspective, in J. Muysken and C. de Neubourg
(eds.), Unemploymau in Europe, London: The Macmillan Press Ltd, 1989, PP. 200
- 229.

No. 8

Th. van de Klundert and F. van der Ploeg, Wage rigidity and capital mobility in
an optimizing model of a small open economy, De Economirt, vol. 137, nr. 1,
1989, PP. 47 - 7S.

No. 9

G. Dhaene and A.P. Barten, When it all began: the 1936 Tinbergen model
revisited, Economic Modelling, vo4 6, no. 2, 1989, pp. 203 - 219.

No. 10

F. van der Plceg and AJ. de Zeeuw, Conflict over arms accumulation in market
and command economies, in F. van der Plceg and A.J. de Zeeuw (eds.), Dynanuc
Policy Caines in Economics, Contributions to Economic Analysis 181, Amsterdam: E4uwier Science Publishers B.V. (North-Holland), 1989, pp. 91 - 119.

No. 11

J. Driffill, Macroeconomic poUry games with incomplete information: some
extensions, in F. van der Ploeg and AJ. de Zeeuw (eds.), Dynamic Policy Cames
in Economics, Contributions to Eeonomie Analysis 181, Amsterdam: Elsevier
Science Publishers B.V. (North-Holland), 1989, pp. 289 - 322.

No. 12

F. van der Plceg, Towards monetary integration in Europe, in P. De Grauwe et
al., De Europese Monetaire lntegmtie: vier visies, Wetenschappelijke Rrad voor het
Regeringsbeleid V 66, 's-Gravenhage: SDU uitgeverij, 1989, pp. 81 - 106.

No. 13

RJ.M. Alessie and A. Kapteyn, Consumption, savings and demography, in A.
Wenig, K.F. Zimmermann (eds.), Demogmphic Change and Economic
Dcvelopment, Berlin~Heidelberg: Springer-Verlag, 1989, pp. 272 - 305.

No. 14

,4- Hoque, J.R Magnus and B. Pesaran, The atact multi-period mean-square
forecast error for the fust-order autoregressive model, lowm! oj Econometricr,
voL 39, no. 3, 1988, pp. 327 - 346.

No. 1S

R Alessie, A. Kapteyn and B. Melenberg, The e(fects of liquidity constraints on
consumption: estimation from household panel data, European Economic Review,
voL 33, no. 2~3, 1989, pp. 547 - SSS.

No. 16

A. Holly and J.R Magnus, A note on instrumental variables and maximum likelihood estimation procedures, Annales d'Économie et de Statirtique, no. 10,
April-June, 1988, pp. 121 - 138.

No. 17

P. ten Hacken, A. Kapteyn and I. Woittiez, Unemployment benefits and the
labor market, a micro~macro approach, in B.A. Gustafsson and N. Anders
KJevmarken (eds.), The Political Economy oj Socia! Securiry, Contributions to
Economic Analysis 179, Amsterdam: Elsevier Science Publishers B.V.
(North-Holland), 1989, pp. 143 - 164.

No. 18

T. Wansbeek and A. Kapteyn, Estimation of the errortomponents model with
incomplete panels, loumal oj Econometrics, vol. 41, no. 3, 1989, pp. 341 - 361.

No. 19

A. Kapteyn, P. Kooreman and R Willemse, Some methodological issuea in the
implementation of subjective poverty definitions, TJu Jouma! oj Human
Rerowres, voL 23, no. 2, 1988, pp. 222 - 242.

No. 20

'Itt. van de Klundert and F. van der Ploeg, Fiscal poliry and finite lives in
interdependent emnomies with real and nominal wage rigidity, Oxjord Economic
Papers, voL 41, no. 3, 1989, pp. 4S9 - 489.

No. 21

J.R. Magnus and B. Pesaran, The exad multi-period mean-square forecast ercor
for thc fust-order autoregressive model with an intercept, lounw! oj
Econometrics, voL 42, no. 2, 1989, PP. 1S7 - 179.

No. 22

F. van der Plceg, ~vo essays on political eeonomy: (i) The political economy of
overvaluation, The Economic Joumal, vol. 99, no. 397, 1989, pp. SSO - BSS; (u)
Election outoomes and the stockmarket, European low~wl ojPolitical Economy,
voL S, no. 1, 1989, pp. 21 - 30.

No. 23

J.R. Magnus and A.D. Woodland, On the maximum liltelihood estimation of
multivariate regression models eontaining aerially correlated error oomponents,
International Economie Review, voL 29, no. 4, 1988, pp. 707 - 725.

No. 24

AJJ. Talman and Y. Yamamoto, A simplicial algorithm [or atationary point
problems on polytopes, Mathematics oj Operations Rrsearrh, vol. 14, no. 3, 1989,
pp. 383 - 399.

No. 2S

E. van Damme, Stable equilibria and forward induction, Jowna! oj Economic
Theory, vol. 48, no. 2, 1989, pp. 476 - 496.

No. 26

A.P. Barten and LJ. Bettendort, Price tormation of fuh: An application of an
inverse demand system, European Economic Review, vol. 33, no. 8, 1989, pp. 1509
- 1325.

No. 27

G. Noldeke and E. van Damme, Signalling in a dynamic labour market, Review
oj Economic Srudicr, voL 37 (1), no. 189, 1990, pp. 1- 23.

No. 28

P. Kop Jansen and Th. ten Raa, Thé choice of model in the construction, of
input-output eceffieients matriees, Intemational Economic Review, vol. 31, no. 1,
1990, PP. 213 - 227.

No. 29

F. van der Plceg and AJ. de Zeeuw, Perfect equilibrium in a model of
oompetitive arms accumulation, Inremationa! Economic Revicw, voL 31, no. 1,
1990, pp. 131 - 146.

No. 30

J.R Magnus and A.D. Woodland, Separability and aggregation, Economrca, voL
37, no. 226, 1990, PP. 239 - 247.

No. 31

F. van der Plceg, International interdependence and policy coordination in
economies with real and nominal wage rigidiry, Creek Economic Review, vol. 10,
no. 1, June 1988, pp. 1- 48.

No. 32

E. van Damme, Signaling and forward induction in a market entry context,
Operarions Ruearch Proccedings 1989, Berlin-Heidelberg: Springer-Verlag, 1990,
pp. 45 - 59.

No. 33

A.P. Barten, Toward a levels version of the Rotterdam and related demand
systems, Condiburiau ro Operarions Research and Economicr, Cambridge: MIT
Press, 1989, PP. 441 - 463.

No.34

F. van der Ploeg, International coordination of monetary policies under
alternative exchange-rate regimes, in F. van der Ploeg (ed.), Advanced Lectures
in Quontitative Economics, L,ondon-0rlando: Academic Press Ltd., 1990, pp. 91
- 121.

No. 35

Th. van de Klundert, On socioeconomic causes of 'wait unemployment', European
Economie Revíew, voL 34, no. 5, 1990, pp. 1011 - 1022.

No. 36

R.J.M. Alessie, A. Kapteyn, J.B. van Lochem and TJ. Wansbeek, lndividual
effects in utiliry consistent models of demand, in J. Hartog, G. Ridder and J.
Theeuwes (eds.), Pane! Data and Labor Marker Studies, Amsterdam: Elsevier
Science Publishers B.V. (North-HoUand), 1990, pp. 253 - 278.

No.37

F. van der Ploeg, Capital accumulation, inflation and long-run conflict in
international objectives, Oxjorid Economic Papers, vol. 42, no. 3, 1990, pp. SO1 325.

No. 38

Th. Nijman and F. Palm, Parameter identification in ARMA Processes in the
presence of regular but incomplete sampling,Jouma! ojT'uite SerierAnalysi.c, voL
11, no. 3, 1990, PP. 239 - 248.

No. 39

Th. van de Klundert, Wage differentials and employment in a two-sector model
with a dual labour market, Medoeconomica, vol. 40, no. 3, 1989, pp. 233 - 256.

No. 40

Th. Nijman and M.FJ. Steel, Exclusion restrictions in instrumental variables
equations, Econometric Reviews, vol. 9, no. 1, 1990, pp. 37 - 55.

No. 41

A. van Sout, I. Woittiez and A. Kapteyn, Labor supply, income taxes, and hours
restrictions in the Netherlands,Jowrwl ojHunutn Resowr'et, vol. 25, no. 3, 1990,
pp. 517 - SSB.

No. 42

Th.C.MJ. van de Klundert and A.B.T.M. van Schaik, Unemployment persistence
and loss of produaive capacity: a Keynesian approach, Jourrwl oj Macroeconomics, voL 12, no. 3, 1990, pp. 363 - 380.

No. 43

Th. Nijman and M. Verbeek, Estimation of time-dependent parameters in linear
models using cross-sections, panels, or both,louma! of Econometrics, voL 46, no.
3, 1990, pp. 333 - 346.

No. 44

E. van Damme, R. Selten and E. Winter, Alternating bid bargaining with a
smallest money unit, Canres and Economic Behavior, voL 2, no. 2, 1990, pp. 188
- 201.

No. 45

C. Dang, The D,-triangulation of R' for simplicial algorithms for computing
solutions of nonlinear equations, Mnthematies ojOpemrionr Resea~h, vol. 16, no.
1, 199 t, pp. 148 - 161.

No. 46

Th. Nijman and F. Palm, Predictive aocuracy gain from disaggregate sampling in
A RIMA models, lournn! oj Busine.u dc Economic Statistics, voL 8, no. 4, 1990, pp.
405 - 415.

No. 47

].R. Magnus, On certain moments relating to ratios of quadratic forms in normal
variables: further results, Sankiiya.~ Tfu Indian Jouma! ojStatistics, voL 52, series
B, part. 1, 1990, pp. 1- 13.

No. 48

M.FJ. Steel, A Bayesian analysis of simultaneous equation models by combining
recursive analytical and numerical approaches, Journal of Econornetrics, voL 48,
no. 1~2, 1991, PP. 83 - 117.

No. 49

F. van der Plceg and C. Withagen, Pollution control and the ramsey problem,
Environnuntal and Resource Economics, voL 1, no. 2, 1991, pp. 215 - 236.

No. SO

F. van der Ploeg, Money and capital in interdependent economiea with
overlapping generations, Economica, vol. 58, no. 230, 1991, pp. 233 - 256.

No. S 1

A. Kapteyn and A. de Zeeuw, Changing incentives (or economic research in the
Netherlands, European Economic Review, vol. 35, no. 2~3, 1991, pp. 603 - 611.

No. 52

C.G. de Vries, On the relation between GARCH and stable processes, Joumol
oj Econometricr, vol. 48, no. 3, 1991, pp. 313 - 324.

No. 53

R. Alessie and A. Kapteyn, Habit formation, interdependent preferences and
demographic effects in the almost ideal demand system, The Economic Jourrwl,
voL 101, no. 406, 1991, pp. 404 - 419.

No. S4

W. van Grcenendaal and A. de Zeeuw, Control, coordination and conflict on
international commodiry markets, Economic Mode!ling, vol. 8, no. 1, 1991, pp. 90
- 101.

No. SS

F. van der Plceg and AJ. Markink, Dynamic policy in linear models with rational
expectations of future events: A computer package, Computer Sciau.e Lt
Ecorwmit.t and Managentent, vol. 4, no. 3, 1991, pp. 175 - 199.

No. 56

H.A. Keuzenkamp and F. van der Plceg, Savings, investment, government
finance, and the current aocount: 'I}te Dutch experienoe, in G. Alogoskoufis, 4
Papademos and R. Portes (eds.), Ertenwl Corutraittts on Macroeconotruc Policy.~
The Europeatt Frpetiuue, Cambridge: Cambridge Univerairy Presa, 1991, pp. 219
- 263.

No. 57

Th. Nijman, M. Verbeek and A. van Soest, The efGcienry of rotating-panel
designs in an analysis-of-variance model, Jounwl oj Econometricr, vo4 49, no. 3,
1991, pp. 373 - 399.

No. S8

M.FJ. Steel and J.-F. Richard, Bayesian multivariate exogeneity analysis - an
application to a UK money demand equation, lournai of Econometrics, vol. 49,
no. 1~2, 1991, pp. 239 - 274.

No. S9

Th. Nijman and F. Palm, Generalized least squares estimation of linear models
containing rational future expectations, Intemationa! Economic Review, vol. 32,
no. 2, 1991, pp. 383 - 389.

No. 60

E. van Damme, Equilibrium selection in 2 x 2 games, Revicta Espanola de
Economiá, vol. 8, no. 1, 1991, pp. 37 - S2.

No. 61

E. Bennett and E. van Damme, Demand commitment bargaining: the case of
apex games, in R. Selten (ed.), Came Equilibnum Modetr III - Strotegic
Batgaining, Berlin: Springer-Verlag, 1991, pp. 118 - 140.

No. 62

W. Guth and E. van Damme, Gorby games - a game theoretic analysis of
disarmament campaigns and the defense efficiency - hypothesis -, in R.
Avenhaus, H. Karkar and M. Rudnianski (eds.), Dejense Decision Making Analyrical Suppotr ond Crr.cis Marwgement, Berlin: Springer-Verlag, 1991, pp. 21S
- 240.

No. 63

A. Roell, Dualcapaciry trading and the quality of the market, Jounw! oj
Fituincia! Intermediation, voL 1, no. 2, 1990, pp. 105 - 124.

No.64

Y. Dai, G. van der Laan, AJJ. Talman and Y. Yamamoto, A simpGcial
algorithm for the nonlinear stationary point problem on an unbounded
polyhedron, Sutm Jounua! oj Optimization, vo4 1, no. 2, 1991, pp. 1S 1- 165.

No. 65

M. McAleer and C.R. McKenzie, Keynesian and new classical models of
unemployment revisited, Tiu Economic Journal, vol. 101, no. 406, 1991, pp. 359
- 381.

No. fi6

AJJ. Talman, General equilibrium programming, NieuwArchief voor Wiskw~de,
vol. 8, no. 3, 1990, PP. 387 - 397.

No.67

). R. Magnus and B. Pesaran, The bias of forecasts trom a fust-order
autoregression, Econometric Tluory, vol. 7, no. 2, 1991, pp. 222 - 235.
~

No. 68

F. van der Plceg, Macroeconomic poliry coordination issues during the various
phases of economic and monetary integration in Europe, European Econorny 7he Economict oj EMU, Commission of the European Communities, special
edition no. 1, 1991, pp. 136 - 164.

No. 69

H. Keuzenkamp, A precursor to Muth: Tinbergen's 1932 model of rational
ezpectations, Tfu Economic Jowrwl, vol. lOl, no. 408, 1991, pp. 1245 - 1253.

No. 70

L. Zou, The target-incentive system vs. the price-incentive system under adverse
selection and the ratchet effect, JoumalojPublic Economicr, vol. 46, no. 1, 1991,
PP. 51 - 89.

No.71

E. Bomhofi, Between price reform and privatization: Eastern Europe in
transition, Finanrrtarktund PortfoGo Management, vol. 5, no. 3, 1991, pp. 241 251.

No. 72

E. Bomhoff, Stabiliry of velocity in the major industrial countries: a Kalman filter
approach, Intemational Morutary Fund Staff Papers, vol. 38, no. 3, 1991, pp. 626
- 642.

No. 73

E. Bomhoff, Currenry convertibility: when and how? A contribution to the
Bulgarian debate, Kredit und Kapital, vol. 24, no. 3, 1991, pp. 412 - 431.

No.74

H. Keuzenkamp and F. van der Plceg, Perceived constraints for Dutch
unemployment policy, in C. de Neubourg (ed.), 77u An oj Full Employment Unemployment Policy in Open Economies, Contributions to Economic Analysis
203, Amsterdam: ELsevier Science Publishers B.V. (North-Holland), 1991, pp. 7

37.
No. 75

H. Peters and E. van Damme, Characterizing the Nash and Raiffa bargaining
solutions by disagreement point azions, Mathematics ojOpemtions Reseanch, voL
16, no. 3, 1991, pp. 447 - 461.

No.76

P1. Deschamps, On the estimated variances of regression coetficients in
misspeci6ed error components models, Economenic Theory, vol. 7, no. 3, 1991,
pp. 369 - 384.

No. 77

A. de Zeeuw, Note on 'Nash and Stackelberg solutions in a differential game
model of capitalism', Journol oj Economic Dynamicr and Control, vol. 16, no. 1,
1992, pp. 139 - 145.

No. 78

I.R. Magnus, On the fundamental bordered matrix of linear estimation, in F. van
der Plceg (ed.), AdvanceQ L,ectutwr in Quantitative Economics, L.ondon-Orlando:
Academic Presa Ltd., 1990, pp. 583 - 604.

No. 79

F. van der Plceg and A. de Zeeuw, A differential game of international pollution
control, Systems and Control Lettert, voL 17, no. 6, 1991, pp. 409 - 414.

No. 80

'Iit. Nijman and M. Verbeek, The optimal choice of controls and pre-experimental observations, Jowna! ojEconometrics, vol. 51, no. 1~2, 1992, pp. 183 - 189.

No. B1

M. Verbeek and Th. Nijman, Can cohort data be treated as genuine panel data?,
Empirica! Econornics, vo4 17, no. 1, 1992, pp. 9- 23.

No. 82

E. van Damme and W. Gilth, Equilibrium selection in the Spence signaling game,
in R. Selten (ed.), Came Equilibrium Mode[r ll - MetJwdr, MoroLr, and Marlutt,
Berlin: Springer-Verlag 1991, pp. 263 - 288.

No. 83

R.P. Gilles and P.H.M. Ruys, Characterization ot economic agents in arbitrary
communication strudures, Nieuw Archief voor Wiskwtde, voL 8, no. 3, 1990, pp.
325 - 345.

No. 84

A. de Zeeuw and F. van der Plceg, Difference games and policy evaluation: a
conceptual framework, Qrjorrl Ecotwmic Papers, vo4 43, no. 4, 1991, pp. 612 636.

No. SS

E. van Damme, Fait division under asymmetric information, in R. Selten (ed.),
Rational Intemction - Esrays in Honor ojlohn G Hatsanyi, Berlin~Heidelberg:
Springer-Verlag, 1992, pp. 121 - 144.

No. 86

F. de Jong A. Kemna and T. Klcek, A contribution to event study methodology
with an application to the Dutch atock tnacket, Journa! oj Banking and Finattce,
vol. 16, no. 1, 1992, pp. 11 - 36.

No. 87

A.P. Barten, The estimation of mixed demand systems, in R. Bewley and T. Van
Hoa (eds.), Contnbutions to Consumer DenwnQ and Econometrict Eswys !n
Honour ojHerui Tlteí7, Basingstoke: The Macmillan Press Ltd., 1992, pp. 31- 57.

No. 88

T. Wansbeek and A. Kapteyn, Simple estimators tor dynamic panel data models
with errors in variables, in R. Bewley and T. Van Hoa (eds.), Contnóutions to
Conrumer Demand and Econometnct, Essays in Honour of Henri Theil,
Basingstoke: The Macmillan Press Ltd., 1992, pp. 238 - 251.

No. 89

S. Chib, J. Osiewalski and M. Steel, Posterior inference on the degrees of
freedom parameter in multivariate-t regression models, Economicr Letters, vol.
37, no. 4, 1991, pp. 391 - 397.

No. 90

H. Pe[ers and P. Wakker, Independence of irrelevant alternatives and revealed
group preferenc:es, Econometrica, vol. 59, no. 6, 1991, pp. 1787 - 1801.

No. 91

G. Alogoskoufis and F. van der Ploeg, On budgetary poGcies, growth, and
external defïcits in an interdependent world, Jouma! of the Japruuse and
Intemational Econonues, vol. S, no. 4, 1991, pp. 30S - 324.

No. 92

R.P. Gilles, G. Owen and R. van den Brink, Games with permission structures:
The conjunetive approach, Intemational Jouma! oj Game Theory, vol. 20, no. 3,
1992, PP. 277 - 293.

No. 93

J.A.M. Potters, IJ. Curiel and S.H. Tijs, Traveling salesman games, Mathematical
Programming, voL 53, no. 2, 1992, pp. 199 - 211.

No. 94

A.P. Jurg, M.J.M. Jansen, JA.M. Potters and S.H. Tijs, A symmetrization tor
finite two-person games, Zeiuchnft fur Operations Research - Methods and Models
oj Operruions Reseamh, vo4 36, no. 2, 1992, pp. 111 - 123.

No. 9S

A. van den Nouweland, P. Borm and S. Tijs, Allocation rules for hypergraph
communication situations, Internationa!loumal ojCwne Theory, vol. 20, no. 3,
1992, PP. 25S - 268.

No. 96

EJ. Bomhoff, Monetary reform in Eastern Europe, European Economic Review,
vol. 36, no. 2~3, 1992, pp. 454 - 458.

No. 97

F. van der Plceg and A. de Zeeuw, Lnternational aspects of pollution control,
Environmenra! and Resouice Econonucr, vol. 2, no. 2, 1992, pp. 117 - 139.

No. 98

P.E.M. Borm and S.H. Tijs, Strategic claim games corresponding to an NTUgame, Games and Economic Behavior, vol. 4, no. 1, 1992, PP. S8 - 71.

No. 99

A. van Soest and P. Kooreman, Coherency of the indirect translog demand
system with binding nonnegativity constraints, Jounwl ojEconometrics, voL 44,
no. 3, 1990, pp. 391 - 400.

No. 100

Th. ten Raa and E.N. Wolff, Secondary products and the measurement of
productivity growth, Regiona! Science and Urban Economics, vol. 21, no. 4, 1991,
pp. S81 - 615.

No. 101

P. Kooreman and A. Kapteyn, On the empirical implementation of some game
theoretic models of household labor supply, TheJouma! ojHunwn Resources, voL
2S, no. 4, 1990, pp. S84 - 598.

No. 102

H. Bester, Bertrand equilibrium in a differentiated duopoly, Intemationul
Economic Review, vol. 33, no. 2, 1992, pp. 433 - 448.

No. 103

JA.M. Potters and S.H. Tijs, The nudeolus of a matrix game and other nucleoli,
Matltematics oj Opemtionr Ruearch, vol. 17, no. 1, 1992, pp. 164 - 174.

No. 104

A. Kapteyn, P. Kooreman and A. van Soest, Quantity rationing and concavity in
a(leuible household labor supply model, Review ojEconomics nnd Statisricr, voL
72, no. l, 1990, pp. SS - 62.

No. lOS

A. Kapteyn and P. Kooreman, Household labor supply: What kind of data can
tell us how many decision makers there areT, European Economic Revicw, vol. 36,
no. 2~3, 1992, pp. 365 - 371.

No. 106

Th. van de Klundert and S. Smulders, Reconstructing growth theory: A survey,
De Economirt, voL 140, no. Z, 1992, pp. 177 - 203.

No. l07

N. Rankin, Imperfect competition, expectations and the multiple effects of
monetary growth, The Economic Jountal, vol. 102, no. 413, 1992, pp. 743 - 753.

No. 108

1. Greenberg, On the sensitivity of von Neumann and Morgenstern abstract
stable sets: The stable and the individual stable bargaining set, lnternational
Jownal oj Came Theory, vol. 21, no. 1, 1992, pp. 41 - SS.

No. 109

S. van Wijnbergen, Trade reform, policy uncertainty, and the current account: A
non-expected-utility approach, American Economéc Review, vol. 82, no. 3, 1992,
pp. 626 - 633.

PO Rnx ~rn~~ ~nnn ~ F TII Rl1RC~ THF NFTHFRLANDS
Bibliotheek K. U. Brabant

iii~ M~nuu~uw~~u ri ~ip~ui ~iu

