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Optimism, pessimism and the gains from trade

Section 1. Introduction

Since the end of the 1970s, new models of choidemuancertainty have been developed
which generalize the classic Expected Utility Thealrvon Neumann-Morgensten. Among
these, Rank Dependent Expected Utility (RDEU) thefirst proposed by Quiggin (1982),

has been applied to a diverse range of topics, lyneamcerning finance and insurance
theory. In this paper, we suggest a new application oERDheory in re-examining the

gains from trade debate under uncertainty.

At least since Brainard and Cooper (1968), inteomal economists have been interested in
the welfare impact of international trade in thegance of uncertainty. For instance, using the
traditional expected utility framework, Newbery adtiglitz (1981), Grossman (1984) and
Shy (1988) describe an economy in which risk-averaaagers have to choose between a
certain project and a risky one. In this standaa@\sis of decision-making under risk,
international trade depends crucially on the abse@fi®iedging instruments (e.g. an insurance
market). Under the assumption of complete markle¢se is no international trade.

The Dual Theory of choice under risk developed laaY (1987) is a special case of RDEU

theory which reflects individuals’ “optimism” angbéssimism” with respect to probabilities.
This Dual Theory has well-documented empirical fdaiions and important theoretical
implications.

As shown by Kahneman and Tversky (1979), the libear probabilities assumed by the

expected utility framework is inconsistent with ergal studies of human behaviour: people

! See Starmer (2000) for a survey.



seem to have different attitudes towards small @odibies and large probabilities. Rank
Dependent Excepted Utility models like that of M4&e87) take this behaviour into account,
as probabilities are distorted by individuals. tld@ion, the specific misperception of risk by
entrepreneurs has been documented by Cooper, Wdobwarkerberg (1988), who show that
entrepreneurs in the United States are rather gatan80% of American entrepreneurs
foresee a probability of success of over 70%, wdmreimerous studies suggest that less than
50% of businesses survive for more than five years.

The Dual Theory also has marked theoretical impboa for Pareto allocations. According

to Hammond (1981), “when managers misperceive fibtas bond markets also give them
too much scope for bad decisions”. For instancéely and Eeckhoudt (1995) show that (in
the Dual Theory framework) it is not possible taake an optimum with a perfect insurance
marketex-postsince some managers will choose not to insuregbbms against risk. When
decision making is modeled under RDEU, it doesmatter whether markets are complete or
not: the hedging of risk is imperfect. In the cowtef international trade under uncertainty
when decision making is modelled under RDEU, wehinegxpect that trade will still take
place even when there are complete markets. This isteresting implication of RDEU
theory.

Another motivation of this paper is to show thainager heterogeneity matters when
considering the welfare effects of internationatl under uncertainty. We extend Blanchard
and Peltrault (2004) by introducing, in each coyrdrcontinuum of managers who are
heterogeneous with respect to their degree of agtinover the probability of success. This
heterogeneity assumption receives empirical supp@boperet al (1988): some
entrepreneurs are pessimistic (e.g. 1% foreseelmpility of success of 10%) while some
are optimistic (e.g. 33% foresee a probabilityufcess of 100%). Firm heterogeneity has

become an important assumption in the internatitadk literature. In particular, a growing



number of papers have analysed how internatioadétcan induce reallocations of resources
among heterogeneous firms within an industry (J2@82, Bernard, Eaton, Jensen and
Kortum, 2003, Melitz, 2003, Bernard, Redding and@t, 2004, and Falvey, Greenaway and
Yu, 2004). When firms are heterogeneous over pitddty; comparative advantage can be
based on international differences in the distrdrubf productivity.

In this paper, comparative advantage between desns based on differences in risk
perception. Even though there are both optimistt @essimistic managers in both countries,
it seems reasonable to assume that one countrypenayerall more pessimistic than the
other. Along these lines, Hofstede (2001) emphadizat countries are heterogeneous with
respect to uncertainty-avoidaic€he relatively more optimistic country will themport the
risky commodity and import the certain commodity.

The key assumptions of our paper, distortion obphilities and manager heterogeneity, have
direct consequences on the gains from trade de®atthe one hand, when managers distort
probabilities, contrary to the case of traditioegbected utility theory, two welfare criteria are
needed. As shown by Hammond (1981), welfare hag tmeasured both beforex{ante
welfare) and afterex-postwelfare) the resolution of uncertainty, @santeefficiency loses

its normative appeal arek-postefficiency becomes interesting. In additiex;postex-ante
consistency is no longer ensured when managetseéeeogeneous regarding their subjective
probabilities. We thus reconsider the gains from trade debate theex-antepoint of view,

as in previous international trade literature, &lab from theex-postpoint of view. This
methodology challenges traditional perceptionsadé policy since a country may regret a
commitment to free trade or protectionism whentpali decisions are based er-ante

welfare analysis. On the other hand, manager hggemty implies that there are batk-ante

winners and losers from free trade in each couktopvever, there does not always exist a

Z For instance, the level of uncertainty-avoidarscanice as high in Japan as in the United States.
% See Blackorby, Donaldson and Mongin (2004).



feasible compensation scheme that could guaramtestdPvelfare improvement within
countries, at least for the more pessimistic cquitence, manager heterogeneity matters
sinceex-antewelfare never falls with trade openness when marsagre identical within
countries. Moreover, numerical simulations show éxaanteandex-postanalysis can lead to
opposing policy recommendations for some paranveteles. A country may be better off
ex-antebut worse offex-postandvice versa

The remainder of the paper is organized as foll@&estion 2 describes the structure of the
model, and Section 3 analyses the autarky equihbriSection 4 considers the free trade
equilibrium, and Section 5 analyses the effecteé trade omex-antewelfare. Section 6

provides theex-postwelfare analysis and economic policy implicatioBection 7 concludes.
Section 2. The model

Consider a country J in which a continuum of marggadexed on the interviio 1],

choose one of two production projects C and R.€Rtd} is certain and provides one unit of
commodity C and a wage .. Project R is risky, providing one unit of comnitydR and a
wagew, with probability, and 0 with probability B. Risk is idiosyncratic to each

manager’s project rather than global. Hence, aggeagncertainty is cancelled by application

of the law of large numbets
2.1. The psychology of managers

INSERT FIGURE 1.
As illustrated in Figure 1, the cognitive procesd ¢he choice process can affect the actual

end probability. First, a manager may have difticih evaluating the actual risk due to

4 As proved by Judd (1985), there are some diffiealtvith the application of the law of large numhara
continuum. However, we follow here the traditiortlod economic literature which explicitly or imptlg



cognitive problems. When the perceived probabisitiiigher than the objective probability

(é > 9) a manager is optimistic about the chances of sgsd@®nversely for a pessimistic

manager). Strictly speaking, this optimism or p@s$sin is not psychological but cognitive:
better information would lead the manager to rethgeanticipated probability closer o

In this paper, there are neither information nagrétive problems since we assume that each

manager knows the objective probability of succ(eesthaté =0). We therefore focus on the
choice process to shed some light on the psychabgyanagers faced with risk, in the spirit

of Yaari (1987). The psychology of managers isodticed into the choice process via a
distortion functiong(é). When the distortion functiog(é i concave (convex), a manager is
optimistic (pessimistic). According to Yaari, pessstic (optimistic) behaviour is

synonymous with risk-aversion (seeking) in the Dria¢ory.

Consequently, each manag@[o,l] may think that his own chances of success, derimted
gg(i), are different from the common knowledge objecpvebability. As Cooper, Woo &

Dunkerberg (1988) note, “the assessment by entnepre of their own likelihood of success

is dramatically detached from past macro statistrosn perceived prospects for peer
businesses, and from characteristics typically@ated with higher performing new firms.”
This assessment is psychological, and relies drcenfidence and not on cognitive

difficulties. This explains why distorted probabés tend to persist, since people are reluctant
to take into consideration ego-threatening inforarain order to maintain their self-esteem.
This phenomenon is well known amongst psychologiRtss and Anderson, 1982) and can
also be rationally grounded (Carillo and Maric2000, Benabou and Tirole, 2002, and Van
der Steen, 2004). Bayesian revision is thus iragéin this context. We consequently assume

that managers do not revise their distorted pradibiaisi

avoids this difficulty. See the seminal contribuoof Diamond and Dybvig (1983) or Lucas and Présco



2.2 Thedecision rule

As noted above, the Dual Theory of choice undérdaeveloped by Yaari (1987) is a useful
tool for translating managers’ perceived risk iptoduction choices. This theory is dual to
expected utility theory as the roles of wealth prababilities are reversed: utility is linear in
wealth but non-linear in probabilities. In expecteiity theory, risk aversion is synonymous
with diminishing marginal utility of wealth. On trentrary, in the Dual Theory attitudes
towards wealth do not affect attitudes towards siske they appear separately. The linearity
of the utility function in wealth then allows us s@estep wealth effects and focus on attitudes

towards risk.

Consider a gamble L with two outcomes valuedxatx() with respective objective
probabilities(6,1-0).
Following Yaari, the utility function of managebecomes:

Q;i(L) =[1-gi (O)]x +gi (O)X,

where g; (6) denotes the processing function of probabilitiemahager. Note thatg; (6) is
monotonously increasing Bwith g(0) = 0 and 1) = 1. Then a manager is optimistic
(pessimistic) wherg; (6) is concave (convex).

In our model, each manager has to choose betweertaan project and a risky project, which
provides wagew, with probability® and O with probability B. With the distorted

probability g; (6), the prospect of the risky project R for manager
Qi(R)=[1-g;(B)]x0+g;(B) xw,.

The Dual Theory of choice under risk implies thatrragers invest all of their time in the

management of their one production project. Thediity of utility in wealth produces corner

(1974).



solutions in optimization problems: the Dual Theprgdicts “plunging” rather than
diversification between safe and risky projects.Yasiri notes (p.110), “Under the Dual
Theory, the behavior of such an agent, can be ibestrso to speak, as waiting in the wings
until the rate of return is high enough, and theimg whole hog”.

This “plunging” behavior is consistent with Moskazvend Vissing-Jgrgensen (2002) who
note that entrepreneurs show a dramatic lack ardification and extreme dispersion in

returns. Choice is thus exclusive and we havedhewing decision rule.

Decision rule: A manager D[ 0,1] chooses the risky project if and only if:
Qi(R)>Q;(C) = gi(B) xw, >w¢ 1)

The level of entrepreneurship in the economy thegsedds on both the distribution function

of the distorted probabilities and on the two wages

2.3. Modelling manager heter ogeneity

We assume managers are heterogeneous since ttay aigrobability® according to their

idiosyncratic distortion functiom; (6) . Define gy (i) the value of the distorted probability of
manager for one given. Then managers can be ranked over the contir[tmj,ﬁ*]

according to their distorted probabiliy  (&nd their degree of optimisds(i) , where

Mi):We(i):%. As illustrated in figure 2a, the cross-sectfona given6 gives the

distribution function of distorted probabilitie,(  depicted in figure 2b. Then, we obtain

6e(i):%(i)=geT(i) the distribution of the degree of optimism oanagers.

INSERT FIGURES 2a AND 2b



Then, a managers optimistic if Wg(i) > 1 For convenience, we will drop the subscfpt

WY is strictly increasing and continuous on the irmdal[\O ,1]. 5 (resp.d) refers to the degree
of optimism of the most (least) optimistic managTéF. YO andd=¥(1).

For example, define the distribution function aftdited probabilities as followsy(i) = OB+
with BD[O,%] As illustrated in Figure 2b, the population ofrmagers can be broken down

into two groups: optimistic managers and pessimisinagers.
- managers are optimistic fdif[O,l—B[,g(i)>9 and¥(i)>1
—  managers are pessimistic idi-B1]g(i)<6 andw(i)<1

- Manager V indexed b§ -3 is confident sincg(1-p) =0 and’(1-B)=1
Section 3. Autarky

General autarky equilibrium is reached when theyrcommodity market clears. At the
equilibrium price, the amount of risky commodityntkended by all agents equals the amount
supplied éx-pos} by managers who have choser-ant@ the risky process. Since decisions
are made before the resolution of uncertainty, arshave to anticipate the level of
earnings associated with each production projéds iE possible as long as the distribution

function of managers over distorted probabilitesoammon knowledge.
3.1. Thelevel of entrepreneurship

The level of entrepreneurship in autarky is givgmB, which is the share of managers
involved in the risky project. The manager withemch? is indifferent between project R and
project C. For this marginal manager, the deciside states thatvd = g(n®) xwg , that is:

We

5 =w(n?) =
Wgr

(@)



The degree of optimisrd@ associated with this manager is equal to the abctlative

wage. The level of entrepreneurship in autarky #gumalsn® as more optimistic managers

will choose the risky project:
i 0| o], (i) =52 and Q;(R) > Q;(C). 3)

Production of commodity R in autarky is thgh = 06n2.

3.2. Autarky equilibrium.

Formally, as in Kihlstrom and Laffont (1979), thetarky equilibrium is characterised by a
price p for which global supply of the risky comnitgds equal to global demand and a
marginal manager who is indifferent between the &stvities.

The following equations characterise the autarkyildagium:

a1
MUPR (@)
a4 b Xl—na

P %6 na ©)

Commodity C is theuméraireso thatp§ refers to the autarky price of commodity R in

terms of commodity C. After the resolution of urteerty, managers involved in the certain

activity receivewd = Iwhile lucky entrepreneurs eamg = p2. Substituting these

expressions into (2) yields equation (4) which echés the psychological side of the model.

Let d. anddy be the demands for commodities C and R respegtiVee aggregate

demand functions for the two commaodities have uyipaice and income elasticities, and

denotes the share of income devoted to the consumpitcommodity R. We then have

dc = -b)y anddy =by/p, wherey is aggregate income with? = (L-n2) + p20n2. The

10



relative price of commodity R which equalises glaemand and global supply of
commodity R is given by equation (5).
From (4) and (5), the level of entrepreneurshiputarky is given by (n?) = ¢(n? where

1-b n2
X

b 1-n2’

o(n?) =

Proof of the existence and uniqueness of this i level is provided in Appendix A, but

a diagram may help to illustrate the propertiethefautarky equilibrium.

3.3. Diagrammatic presentation

Figure 3 shows how the functiotg(n® ahd @(n? ) determine the equilibrium allocation of
managers in industry R. The autarky level of emgepurshipn? (i.e. the ranking of the

marginal manager) is at poii® where W¥ and @ intersect. When all managers are

confident, like manager V, the lin€W is horizontal and the equilibrium level of

entrepreneurship is equal to the share of the matiocome devoted to the consumption of

the risky commodityn2 = b. This benchmark helps to characterize the ovpssithology of
a country.
Definition 1. A country J is globally optimisticthe marginal manager is optimistié3 > 1).

In other words, a country is optimistic if the dduium level of entrepreneurship is higher

than b. Otherwise country J is globally pessimistic

INSERT FIGURE 3

Figure 3 shows the case of a globally pessimistimemy since the production of the risky
commodity is less than b. The production choicthefconfident manager reveals the attitude
towards risk in the country. Here, the confidenhager chooses the risky project as the

remuneration of the risky commodity is higher thia@ relative expected productivities.

11



Section 4. International Trade

Consider two countries O and P. The model assuna¢she only difference between
countries is that in managers’ psychological stiieetCountry O is relatively more optimistic

than country P:
On0]0,4[, W, (n) > W, (n) (6)

A given entrepreneurranked in the continuur]wo,l[ is always more optimistic in country O

than in country P.
4.1. Thelaw of compar ative advantage

The law of comparative advantage holds and themdiffce in autarky prices determines the

pattern of trade. Under autarky, the relative piiceountry is given by (4):

P =——= (7)

INSERT FIGURE 4

Since demand conditions are identical in both ceesitcomparative advantage depends only
on international differences in managers’ psychglddnis result is illustrated in Figure 4.
With identical demand conditions, the upward slgmuarve ¢¢ is the same in country O and
country P. Thus, in equilibrium, the level of epireneurship is higher in country O than in
country P. Therefore, from (6) and (7), the rekaltjymore optimistic country has a
comparative advantage in the risky commodity:

58 >0 - pd <pa. (8)

12



Proposition 1. Country O has a comparative advaatagthe production of the risky
commodity since the marginal manager is, under kytaelatively more optimistic in

country O than in country P.

4.2. Free Trade Equilibrium

We assume that each manager knows the psycholatyicature in both countries. Then,
each manager is able to compute the equilibriucemnd wages resulting from the decision

rule.

World aggregate supply of commodity Ryig = (nB + nf:)e. Moreover, world aggregate

*

demand for commodity R is given ok = bx(yO—erP) with y; =p'eny+ (1— nf]) j=0,P.
P

At equilibrium, yg = dg. Therefore,

«_ b ><1—n*o+1—n’£>
(1-b)6 ng+np

p (9)

As in autarky, the marginal manager is indifferleetween C and R if the expected wages

from each project are identical. Thus, from (3),44d (9), it follows that the degree of

optimism of the marginal managat is:

The free-trade equilibrium exists and is unique {fi@ proof, see Appendix B). In each
country, relatively optimistic managers with optami greater thad” choose the risky

project. By definition, for any degree of optimisih, the level of entrepreneurship is higher
in O than in P. International trade will thus ocegcording to the law of comparative

advantage.

13



Proposition 2. Under free trade, the relative prigiethe risky commodity lies between the
autarky prices:pd < p* < p&. When demand conditions are identical, the reédyiv

optimistic country will export the risky commodithile the pessimistic country will export

the certain commodity. The proof is given in Apped

Section 5. Ex-ante welfare analysis

Theex-anteanalysis compares welfare under autarky to thdeufree tradeheforethe
resolution of uncertaintyfex-antewelfare depends on the expected income of managers

given their perception of risk.
5.1. Methodology

Given the demand functions depicted in sectiom@ underlying expected utility function of

manager before the resolution of uncertainty is:
Vi =b° (b} E(y, )p® i k= R.C (11)

where E(Vik) is the expected income of managewxhich depends on production choice:

~ y_ |1 fork=C
E(Vi ) = {gi ©®)p fork=R (12)

The effect of international trade emn-antewelfare depends on the sign and the magnitude of
the income effect (IE) and the price effect (PE)n@erting from (11) the ratio of welfare
under free trade to welfare under autarky into tiblganic form, the effect of free trade ex-

antewelfare depends on the sign of:
In(V;3/V3) = In(E(Viy)/E(Y3)) — bin(p" /p3) = IE;; + PE;. (13)
In each country, there aex-antewinners and losers, depending on the productiojepts

chosen under free trade and autarky. We can thaxmier the possibilities for compensation

14



within countries and between countries. Siexeantewelfare is related to the psychology of

each manager, an aggregation problem arises. Weamwe this difficulty using the Hicksian

compensation measure of welfare. This latter dessyifor each manager, the lump-sum

transfer required to produce under free trade dingeslevel of utility as under autarky. Denote

by T; this Hicksian compensation. From (11)j9given by:

~x +—b ~ -
ik i = Elygk ) p? °
[EG;)+T ] ™ =E[F3)p

(14)

Country J is thus better off when the sum of th@sapensated incomes is negative:

1
Ty =[Tidi<o0.
0

5.2. Ex-antewinners and losers from freetrade

(15)

In both countries, free trade makes some managéter mff and some others worse off (see

Table 1). Let us consider the case of country @hénmore optimistic country, all managers

are harmed by a negative price effect since tragivel price of commodity R is increasing.

Table 1. Ex-antewinnersand losersfrom freetrade

Country O Country P

Group I Il I \Y V VI
Project choice:

- autarky R C C R R C

- free trade R R C R C
Population share ng np—ng  1-ny np nad—ne 1-n3
Income effect + + = - - =
Price effect - - - + +
Ex-antewelfare Better off ? Worse offWorse off ? Better off

Note: C and R denote the certain project and tBkyriproject respectively.

Three groups of managers can be identified accgritheir project choices under autarky

and free trade. Managers who still produce commgddifgroup Ill) must be worse off

15



because their income remains unchanged. On theacpntree trade benefits autarky

entrepreneurgroup |) because the positive income effect oupiveithe negative price effect.
INSERT FIGURE 5

The problem is more complicated for the occupasiatitching managers (group 11). Among
those who change their occupation, there are bothess and losers depending on the
strength of the income effect (see Figure 5). Tharge income effect, denoted by the dashed
area in Figure 5, falls with managers’ pessimismly@art of the relative price change feeds
through to income; the other part, denoted by titeed area, refers to the price increase

necessary to make managers switch their occupation.

Similarly, gainers (group VI) and losers (group 138n be easily identified in country P while

occupation-switching managers (group V) can beseivinners or losers.
5.3. Compensation schemes

There are no analytic solutions to this problenthasequations are non-linear. Therefore,
numerical simulations are required to evaluateathibty of winners to compensate losers (see
Appendix E). Simulation 2 shows that policy redmition sometimes fails in the more
pessimistic country for some parameter values vaseiteseems to be typically successful in
the more optimistic country. This result is closediated to the assumption of heterogeneous
managers. When managers are identical within eawehtry, Blanchard and Peltrault (2004)
show that free trade always improwwsantewelfare because all managers in country P enjoy
a positive price effect whereas the income effeaerro.

Further, the more optimistic country can offsetfédein ex-antewelfare in the more
pessimistic country: at least in all the specifmas tested, there is a feasible compensation
scheme between countries. The impact of free adx-antewelfare is summarized in the

following proposition.

16



Proposition 3. In both countries, there are winnangl losers from the opening of trade. A
feasible compensation scheme guaranteeing a Parelfare improvement within countries
does not always exist, at least for the more passoountry. Ex-ante trade losses are due

to manager heterogeneity in risk attitudes.
Section 6. Ex-post welfare analysis and policy implications.

Theex-postanalysis compares autarky welfare to free tradéaveeafter the resolution of
uncertainty. Whereas tlex-anteapproach is more convenient at the individualllexe-post
analysis is best suited to the social level. Thigpof view is summarized by Blackorby,
Donaldson and Mongin (2004, page 2): “as regardtionality considerations, the ex-post
approach makes a point of treating the managerseaugidl entity alike, a crucial difference

with the ex-ante approach”.

6.1. Theeffect of freetrade on ex-post welfare
In autarky, the collectivex-postutility of country J is given by:
U3 =(1-b)" xb® xy3x(p2) ™.

From (5) and (7), we have:

(63)°
U3 =(1-b)" xbbx@b x—3L___
1-b+Dbd3

Aggregate utility in country J depends on bothghkgchological structure of the population
and demand conditions. The first-best optimum aehed when the marginal manager is

confidenti.e. when 3 = 1 In that case, the number of entrepreneurg’is . The

entrepreneurship deficit or surplus can then baddfas follows.

17



Definition 2. In autarky, the gap between the atara the optimal number of entrepreneurs

is D=n2-Db. The economy faces an entrepreneurial deficit §f @and an entrepreneurial

surplus if D > 0.

Simulation results

First, at least one country benefits from the opgmf trade (see Appendix D). Country O (P)
is always better off if the world economy is gldipadessimistic (optimistic). Hence, a
confident country under autarky always benefitenfitbade. Numerical simulations (see

Appendix E) are required for the further conclusioeported in Table 2.

Table 2. Theimpact of freetrade on ex-post welfare.

Country O Country P World
Optimistic world Better off / worse off Better off Better off / worse off
Pessimistic world Better off Better off / worse off Better off/ worse off

Simulation 3 shows that either country O or couRtmnight end up worse off. Hicksian
compensation is used to evaluate the ability ofamentry to offset the fall in welfare in the
other. The world can be worse off whether the waldlobally pessimistic (simulation 4) or
optimistic (simulation 5). Hence, free trade carpiiythe distortion of resource allocation

associated with autarky. This is the case in sitiaridb where both countries suffer from

entrepreneurship surplus in autarldg(and 6% are greater than 1). Here, the worldwide

entrepreneurship surplus is amplified by free trsideeny +np >ng +nd. The reverse

case is illustrated by simulation 4, where fredérancreases the worldwide entrepreneurship
deficit.

Proposition 4. The impact of free trade on ex-posifare can be either positive or negative.
When the world is globally pessimistic (optimisti®g welfare of the more optimistic

(pessimistic) country increases but the welfarthefother country may fall. Moreover, the

18



gains from trade in one country do not necessaniliweigh the losses of the other. The world

economy can end up worse off with trade.
Economic inter pretations

When the world is globally optimistic, propositidrstates that thex-postwelfare of country

O may fall with free trade. The reason is thatrifative price of commodity R is not high
enough to reward the risk that entrepreneurs dbggtface. In fact,p* is lower than the
equilibrium price without any distortionsTherefore, entrepreneurs receive a negative
Objective Risk PremiumORP=p"'8-1< (0With the opening of trade, these negative risk

premia flow into country O, where the level of emreneurship increases
INSERT FIGURE 6

The effect of free trade agx-postwelfare mainly depends on demand conditions aed th
psychological distance between countries. On tleehamd, each country profits from greater
demand for the commodity in which the country spknes. As illustrated in Figure 6,

country O is better off when the demand for the madity R is high enough (b>0.47).
Conversely, country P is better off when the demfandommodity R is low (b<0.53). On

the other hand, the impact of free trade on welddse depends on the psychological distance

between countries, defined by the two distributiohdistorted probabilities.
INSERT FIGURE 7

Figure 7 provides an example of the effect of pslafical distance on the gains from trade.
A higher value of Zp means that country P becoress bptimistic and that the psychological

distance with country O increases. When the psygicdl distance is low (Zp<2), the world

® When managers are confident, the equilibrium pofceommodity R is equal to the ratio of expected
productivities, that i =1/8.

® When the world is globally pessimistic, risk pranaire positive and flow out of the more pessimistiantry.

19



degree of optimism is high which means the ORP mesnaegative. Country O is then worse
off since free trade implies more entrepreneursraarke negative ORP. As the psychological
distance increases, world optimism decreases akthpostwelfare of country O increases.
In the end, country O benefits from trade if thetance is high enough (Zp>2). A large
psychological distance will make both countrieddrenff as long as it helps to

counterbalance each country’s distortion.

6.2. Trade Policy Implications

The whole problem of uncertainty is that decisiaressmade which may be later regretted. As
illustrated in Figure 7ex-anteandex-postanalysis lead to opposite policy recommendations
for some values of the psychological distance AdeAst for the specifications tested,
country O is always willing to trade before thealesion of uncertainty. However, after the
resolution of uncertainty country O is likely tagret this decision when the world is globally
optimistic and the relative price of commodity R high enough to reward the risk. Once
again, this is a matter of risk premia. Beforerdmsolution of uncertainty, entrepreneurs in

country O expect that the risky project will progid positive Subjective Risk Premium with

SRP =g¢; (B)p - 1. But after the resolution of uncertainty entregners come down to earth

and receive the negative objective risk premium.
INSERT FIGURE 7

Conversely, country P may be reluctant to tradé wituntry O before the resolution of
uncertainty. In Figure 7, thex-antewelfare of country P falls with free trade whee th
psychological distance is smaller than 1.7. In tlaise, autarky is better than free trade before
the resolution of uncertainty. Yet, country P sldotdve chosen to trade sireepostwelfare

is larger with the opening of trade. The reasahas some entrepreneurs under autarky don’t

20



want to give up their positive SRP with the operofdgrade. They should, however, since the

ORP is actually negative.

Section 7. Conclusion

This paper has considered the role of internatidifidrences in managers’ psychology in
influencing trade and the welfare effects of fneele. Countries will export the commaodity in
which they have a comparative advantage: the malimistic country exports the risky
commodity whereas the more pessimistic country ggpbe certain commodity. When trade
is driven by a psychological bias, it is shown theé trade is not always welfare improving

and thaex-anteandex-postanalysis can lead to opposing policy recommendatio

As reported by the Global Entrepreneurship Mon(2®02), 10.5% of the adult
population is involved in the creation and growtlstart-up businesses in the United States.
The rate of entrepreneurial activity is lower i tinain trade partners of the United States:
1.8% in Japan, 3.2% in France, 5.2% in Germanysafith in the United Kingdom.
According to the European Commission, Europe ssifiierm an entrepreneurship deficit in
comparison with the US, which could damage longatgrowth prospects in Europe. But the
effect of free trade is unclear sinee-anteandex-postwelfare can lead to opposite
conclusions. More pessimistic countries like Eussysecould be worse off from tlex-ante

perspective but better off from tle&-postperspective.
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Appendices

A. Existence and Uniqueness of the Autarky Equilibrium

Under autarky, the degree of optimism of the maigemtrepreneur is:

6a:l_bx n* h(aa)xasa:l;b,
b 1-n2 b
with h(8) =— =~ -1 (16)
Y1)

The functionh(d )is strictly increasing th,Sl asW1(d)is a strictly decreasing function

onJ§,Sl. Moreover, lim h(3) =0 and lim h(3) = +o .
5-3 5.3

Hencee[)iméh(é) x® =0 and lim h(d) xd = +e and there exists an uniqaé [ J§5[ such
-V 6—>6

that h(62) x o2 = % The autarky equilibrium always exists and wimsque. [

B. Existence and Uniqueness of the Free Trade Equilibrium

Under free trade, the degree of optimism of theginat entrepreneu¥ is:

1-b,  No(8) *+Ne(®)
b 1-ng(8) +1-np(5%)

o =

1-b
= f(&) x& ==—,
(&) 5

with f(8) = 2 -1, (17)

Wo (@) + wp (&)

The functionf (& )is strictly increasing 04§P ,Sol since WJ"1(6 )is a strictly decreasing

function ind. Also, lim f(8) =0andlim_ f(d) = +c.
6-3p 000
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Henceelsim6 f(0)xd=0 and!}im8 f(d) x0 =+ and there exists a uniqué DJ§P,50[
—>7p - 00

such thatf (0) xd zl;bb. The free trade equilibrium exists and it is unique [

C. Specialization under Free Trade

We demonstrate that the relative price under fragetis between the two autarky prices:
pg <p <pd - 6%<6* <563.

As country O is globally more optimistic than coyrn®, we have

OnO] 01[,Ws (n) > Ws ()

Therefore, from (16) and (17), it follows thiap (d) > (d) > hg(d . )

For 5=8", we havehp(8*) x & >f(8) x& >hg(8*) x& *

and hp (&) x 5* >% > hg (8) x8*

So hp(8*) x&* >hp(d3) x 88 and hg(d3) x 0 >hg (&) xd*.

Sinceh;(d) x is a strictly increasing function & then we haveé% <o < 6% Thus,

country O and country P produce respectively métberisky commodity and the certain

commodity than under autarky. |
D. One Country isalways better off with trade after the resolution of uncertainty.

Under autarky, the equilibrium level of consumptisond%j = en]gl and d%j = (1—n]9‘).
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Let y'j denote the national income required to maintais level of consumption under free

: «_ 1 o1 a . a
trade. Sincep —W,We havey —6—*><nj +(1 nj).

When trade opens, the income of country yjis- 6i* xnj +(1-nj).

Clearly, country J is better ofix-postunder free trade ij/’j is higher thany'j:

Yi=VYj-= (6—*—le nj —n? > 0.
Whatever the degree of world optimism, country @dpices more of commodity R under

free trade than under autarky > nd). The reverse holds for country RH < nd).

Thus,yp >yp = & <landyp >yp = & > 1 Therefore, one country is always better off
with trade after the resolution of uncertainty. Whiee world economy is globally pessimistic

(optimistic), country O (country P) is always beibé. |
Note that a globally confident country under auya(r&']?‘ =1) always benefits from the

opening of trade. When the other country is optimigpessimistic), the confident country is

indexed by P (O) and the world economy is globafi{imistic (pessimistic).

E. Simulation results

Ex-ante analysis

Simulation 1 country O and P are better off

The psychological structure of manager&fg (n) = 003-1+n and W, (n) =%+,
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With b = 0.51 and® = 0.45, we haved3 = 113, 52 =0.832andJd =1.0117 The sum of

1 1
the compensated incomes aig = J'Tiodi =-0.0223 andTp = '[Tipdi =-0.0052. Therefore
0 0

country O and country P aex-antebetter off with trade. Moreover, the world is leetbff

since Y Ty =-0.0275.
j

Simulation 2 country P is worse off

The psychological structure of managers¥g(n) =" and W, (n) = g%+,

With b = 0.51 and® = 0.45, we haved3 = 113, 52 = 099 andd =1. 069 The

compensated incomes afgy =-0. 00&6d Tp = 0.0028. Therefore, country O is better off
with trade whereas country P is worse off. Morepttes world is better off since

> Tw =-0.0058.
j

Ex-post analysis

Simulation 3 country O or country P might be worse off.
The psychological structure of the managers in c@sO and P are respectively:
Wo(n) =8%*" and W,(n)=0%"""

For all simulated values of the parameters béatite world is always better offl(, < )0

When the world is globally optimistiaX{ > )lcountry P is always better off with trade.

Country O can be either worse off or better offwiade depending on the parameter values.

— with b = 0.35 an@ = 0.45, we haved3 = 126, J2 = 096, 5 =1.022. The impact

of free trade omx-postwelfare isAU, = -0. 0055and AU, = 0.0072.
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— with b = 0.43 an@ = 0.001, we obtaidd = 212, 43 = 068 andd = 1.2 The
impact of free trade oex-postwelfare isAU, = 0. 0002and AU = 0.0005.

When the world is globally pessimistid’(< ),kountry O is always better off while country

P can be either worse off or better off accordmthe parameter values:

— with b = 0.66 an@ = 0.45, we haved3 = 102, 5 = 078 andd = 089 The

impact of free trade oex-postwelfare isAU, = 0. 0065and AU, = —0.0052.

— with b = 0.51 an@ = 0.45, we obtaid3 = 113, 43 = 087 andd = 099 The

impact of free trade oex-postwelfare isAU, = 0. 0011%nd AU, = 0.00035

Simulation 4:A globally pessimistic world might be worse off.
The psychological structure of the managers in c@s© and P are respectively:

l'IJO(I‘]) = 80-5—1+n and l'IJP (n) — 905_1+n 01

For some values of parameters, the world is glglpm@ksimistic and is worse off with trade.

With b = 0.66 and® = 0.45 we obtairdg = 089, J2 = 067 andd = 073 The impact of
free trade orex-postwelfare isAU, = 0. 0239 AU, =-0.0257 and T,, = 0. 0071 Note that

the aggregate number of entrepreneurs fafis+ n3 = 122> ng +n, = 118.

Simulation 5 A globally optimistic world might be worse off.

The psychological structure of the managers in c@s© and P are respectively:

WYo(n) = 003-1+n gnd W, (n) = @03-1+3n
For some values of parameters, the world is glghmdtimistic and is worse off with trade.

With b = 0.2 and® = 0.45 we obtaindg = 142, 33 = 106 andd = 1.3 The impact of free
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trade orex-postwelfare isAU, = -0. 0132 AU, = 0.0127 and T,, = 0. 001 The aggregate

number of entrepreneurs riseg; +n3 = 0.4711< n, +n, = 0.4915.

Figure 1. From actual risk to choice

Actual risk Perceived risk Risk processed into choig
0 — 6 — g(6)
Cognitive process: Choice process:
Optimism and pessimism Optimistic and pessimistic
in perception managers
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Figure 2a. Figure 2b.

gi(©) 4 Oo(i) & Abe())
1

9(6) 9e(0)

Gi(6) / //// as()) We(j)
/ ge(v)=6 1
9a(K) Po(k)

() / /
0:(6) //// / 0s(1) 5

0

ol

9v(6)=8

\ 4

»
»

0 1 0 j v K 1

30



Figure 3. Autarky equilibrium

A
W
Y

1
Ea

6a

¢
0 Confident n?
manager

v

31



Figure 4. Compar ative advantages
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Figure5. The ex-anteincome effect in the optimistic country
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Figure 6. Demand conditions and ex-post gainsfrom trade
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Note: the distribution functions of distorted prbbigies are W, (n) =08%71*n and W, (n) = 03-1+n

with 8 = 045.
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Figure 7. The psychological distance between countries and the gainsfrom trade

Ex ante analysis Ex post analysis
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Note: Theex-anteandex-postgains from trade are given for both countries gltre y-axis.Zpis an

indicator of the psychological distance along theaxis. The distribution functions are
Wy (n) =093 nand Wy (n) =003-1+Zpxn  with = 045, and demand conditions are given by

b= 051. WhenZpis greater than 1, country O and country P exffagtcommodity in which they

enjoy comparative advantage.
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