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INTRODUCTION

Due to incomplete insurance marketade activities entailing uncertaintiend to be
underexploited. Asymmetric information problems often forabasisfor this market
failure. Thispaper focuses on the risk of defautiainly faced byfirms exporting to
developing countries. Still, we believe the analysis to be relevaatyspurce ofrisk
affectingexportdecisions of risk averdems. Inmostindustrialised countriedfficial
exportagencies provide insurance agathst risk of default. What is moregmpirical
studies (Abraham, 1992) poiout thatmost of these agenciese operatingvith
sustained losses. The WT&ubsidy Code explicitly rules out this form of export
subsidisation, dismissing it agrade distorting practice. Yeur analysisshows that
subsidisedexportinsurance schemes neeot alwaydead totrade distortion. On the
contrary, theymay prevent it. This is the case if adverse selectimmms an
impediment to attaining first-best insurance contracts in the private market.

While the notion of undistorting exparisurance subsidisationay seem paradoxical,
the more generatleathat a moreefficient allocation of riskhan the market outcome
may bereached by government intervention is far froo@ing new. Eaton and
Grossman (1985) consider tle#fect of uncertain terms dfade in asmall open
economy where insurance markate incomplete.Theyargue that tradpolicy could
partially substitute formissinginsurance markets. lother words, trad@ntervention
mayserve as a second-bestchanisnfor pooling risk. HowevemDixit (1990)claims
that such policyrescriptions must be advocated with cautibtis assertion relies on
an argument of fair comparison. This metret theinformation constraint causing
the marketfailure should be equally imposed government policy. @ly if the
advised policyoutperforms the markegiven this informatiorconstraint, government
intervention may be justified. Dixit concludist, instead of usingheincompleteness
of insurance markets as an assumptioa,source of the mark&tlure shouldclearly
be identified.

In line with this reasoning we firgxaminethe exporinsurancecontracts provided by

a perfectly competitive market and compdnese with optimal public insurance
policies. Inthe first section of the paper, sofigres on officialexportinsurance are
presented. In sectiawo, we starthe formal analysis by building a benchmaikse
with symmetric information. Basically, voe®ncentrate on how exports are affected by
the terms of thavailable insurance policie®dverse selection is introduced in section
three. Here, ouattention is drawn to the question whether and to what extent the
information asymmetry irthe insurance market has an impact on insuiigds’
competitiveness in thexport market. Section fodiormulates thensurance problem
for anofficial exportinsurer confronted with theame information problem as private
companies. We argudat apublic insurance agency cantperform the market in
terms ofefficiency bygranting premium subsidiesMoreover, it is shown thahis
policy guarantees undistorted trade.

1. SOME FIGURES ON EXPORT INSURANCE SUBSIDISATION
Export creditsallowing for defer ofpayment generate a risk of defaulMore

specifically, the foreign importer may default (part of ) the sum stipulated in the export
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contract at themoment the credit term expires. In spite of the WTeXplicit
prohibition ofexportinsurance subsidisation, it is a commamed practice in OECD-
countries (Abraham (1990); Abraham, Couwenberg and Dewit (1992); O0©81)).

The WTO Subsidy Code definesexport insurance subsidies as a sustained positive
difference betweerclaims paid and premia received hyfficial export insurance
agencies.

Figure 1 presentsubsidy estimatefor variousindustrialised economies during the
period 1988-'92. Although there are some exceptions, most courdsed to a
policy of subsidisation. Subsidwates (i.e.,subsidies expressed asparcentage of
insured exports) are substantial and vary around 5%.

Figure 1: Average international export insurance subsidisation (1988-'92)
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Figure 2 reflects the shares of insu@shtracts in total exports for the countries
selected. Globally speaking, the share of insuredntracts istoo small to have a
distorting effect on overall international competition. Japan and Austria form notable
exceptions to this general tendency viitims insuring up to 40 %nd 20 % of their
exportsrespectively. Stillthe amount o$ubsidies provided by national insurers may
be crucial in establishing or reinforcingade relations with those(mostly
underdeveloped) regions where the occurrence of default is commbis is
confirmed by Figure 3 whiclshows a regional disaggregation export insurance
contractsissued by thdelgian officialexport insurer. Insured export contraaith
African andAsian destinations comprise thilk of the policies, each accounting for
roughly 30 % of the total pool of insurance contracts.



Figure 2: Insured contracts as a % of total exports (1988-'92)
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Figure 3: Regional disaggregation of Belgian export insurance contracts
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2. TRADE AND EXPORT INSURANCE WITH SYMMETRIC
INFORMATION: THE BENCHMARK CASE

Consider a risk averse domediitn, exporting to region i where it faces a risk of
default. We derive theptimal terms ofexportinsurancecontracts coveringgainst
such risk. In this section a benchmark framewarithout any information
asymmetries is built. We adopt the following set of assumptions.

() The export insurance market is perfectly competitive.

(i) Insurance agencies are risk neutral.

(i) The stochastic default variable is captured by a region-specific distribution.
(iv) Insurance companidenow the default distributions acrosgport regions, and
individual default distributions of exportindirms are assumed to haentical.
Therefore, no information asymmetries are present in this base framework.

(v) Apartfrom beingknown to the economic agentwolved, default distributions are
also market independént

(vi) Firmsare risk averse araperate in gerfectly competitivgproduct market. This
last assumption removes the scope for trade intervention based on strategic arguments.
(vii) In addition, we assume that exportiivg1s are notserving their domestic market.
Marginal costs of production aréncreasing, allowing us to determirke firm’s
equilibrium output.

The problem isanalysed in aone-period two-staggame. Thepremium of the
insurance policy iset in thefirst stage of thegame by privateexport insurance
companies. In the secosthge, a representative risk avdise decides on the terms
of its export contract agell as onthe insurance coverage it wilbke. Solving the
model backwards, we start with the firm’s decisions in the last stage.

2.1. The export decision of the risk averse firm

We formulate the exporter's optimisatiproblem using a mean-variance appréach
Given acertain degree ofariability, risk averse exportingirms maximiseexpected
profits, or

_ B
TTXEV = H1, ~5 varfl; (1)

st. [ =px

EVi is thefirm’s certainty-equivalent profit valuation afidstands for the (constant)
coefficient of absolute risk aversion. Profits)(are distributed withmean El; and

variance vafl; , equal to
EN =@1-B\)px+(B - 0] - ¢ (2a)

varfl, = (R = | Pv? (2b)

N

! Moreover, we ignore the possibility of background risk as analysed in Eeckhoudt (1992).
2 The more generaxpected utility formulation (as used in Dewit (1996)hése explicitlyspecified
by a mean-variance type of profit valuation function.
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pi is the price mvailing in market iwhile x is thefirm's export volume to that
destination. & and ¥ denote thenean and variance tfie stochastipayment-loss
variable A; (with Prob{\i<0}=Prob{A;>1}=0), representing the share of the export
contractdefaulted at the expiratiatate. If theforeign importer isinable to paypart
of) the stipulated sum, the insuredporter canclaim payment from its insurance
company. Hence, we refer ta\\Eas the expectedaim rate. | symbolises the sum
covered by insurance andis thepremiumrate, i.e., thgpremium paidper currency
unit insured. Th@remium rating regime is uniform. This medmgt thepremiunrate
is independent of hownuch coverage is purchased. Moreover, the covagel is
independent of theize ofthe losssince we assumiat firms cannotinfluence this
variable. The last term i(Ra) stands for the productiarost function, exhibiting
increasing marginalosts. The constraint in (i&flects thdegal prohibition of taking
more than full insurance.

Proposition 1: With symmetric information and exporters choosing insurance
coverage, the export volume of a risk averse firm

(i) is independent of the firm’s attitude towards risknasl as ofthe features

of the default distribution;

(iis negatively affected by the export insurance premium rate.

Proof:

First order conditions for (1) with respect tcaxd | aré
(1-BEA)R-%x-B(px— 1) p¥+¢4 p=0 (3a)
(B -r)+B(Rx — 1)y -¢ =0 (3b)

¢; is the Lagrange multipr associated with thill coverage constraint. Conditions
(3a) and (3b) reduce to

X =p@-r) (4a)

= minpx + (4b)

O Bv, O

From (4a) it is clear that tHem’s optimalexportvolume is independent of igdtitude
to risk as well as of the features of the default distributithile beingindependent of
the coverage taken for the contract, exportsdatermined by thesurance premium

rate.

According to (4b) exporters prefer partial coverage gremiumtax ¢ >EA\,) is
charged. A tax feeds back into the quantity they chooseptart,which will belower
than the exporvolume of a risk neutrdirm (obtained by settin equal tozero in
(3a))*. If exportinsurancecontracts arsubsidisedthe firm would like to overinsure
its exportcontract. Subsidisatioroccurswhenthe premiumrate is sebelow thefair
rate, i.e., the expectataimrate (f<EA;). In that case the constralmcomesinding

% Evidently, these conditions onhpold if export insurance isffered at sufficientlyattractive terms.
This means that premishould notexceed ecritical rate at which firmshoosenot to insure their
contracts. Technically, the following participation constraint should not be violated
EV.(I, >0)= EV(| =0) . This will be guaranteed by the premia set by the insurance agencies.
* This separation theorem was earlier derived by Funatsu (1986).
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(di = EA- 1 >0) and, =px. Next, we turn to thdirst stage, where insurance
agencies determine premium rates.

2.2.  Optimal export insurance with symmetric information

With perfect competition in the expomhsurance market, risk neutral insurance
companiesnaximisethe objective function of a representaxgorter subject ttheir
budgetary break-even constraint. Sinlce region-specific default distributions are
known and independent, the optimisatimoblem for anexportinsurance company
offering insurance for exports to region i is given by

maxEeV,
(U (5)
st. (r—EA)L 20

with ) denoting the Lagrange multiplier associated with ¢benpany’s budget
constraint. First order conditions to the problem in (5) are equal to

dx dl;
-1+y )l +EV —L+EV, —= 6
( +llJ|) i + ix dr, + iy dr, ( a)
(rn —EA)IL =0 (6b)
From the second stage we know that eitE\a{E = EV =0(f ¢, =0) or %z%:o

(if ¢, >0), hencey; =1. Theoptimal premium rating rule resulting froféb) entails
fair premium rating (FEA;). This benchmarkutcome is nosurprising. Since they
have thesame informatiombout therisk characteristics of thexport contracts as the
applicants and have no bats strategic interventioriercely competing risk neutral
insurance companies charge the zero-profit premium rate.

This impliesthat with symmetric information riskverse insurefirms exportexactly

the same volume as their risk neut@unterparts. Clearly, the insurance policies
provided by the market are Pareto-efficienting out any basidor stateintervention

in the benchmark case of symmetric information.

3. TRADE AND EXPORT INSURANCE WITH ADVERSE SELECTION

Suppose domestic exporters are no londentical inthe senséhat they arefacing
different default distributions, evethough their customers are located in Hane
export market. This scenario is far from being unrealistic since domdstits,
belonging to different industries, evidently deal with differsmte of customers.
Depending orthe nature of the produittvolved, somdirms may bemore dependent
on risky customers (i.e., industries amdividual buyerscharacterised by &igher
default risk) than othets More particularly, the distributions diverge in the setiss
they have different means, whileeir variancesre assumed to be tkemefor the
whole region.

®> We focus orcommerciakather than omolitical risk. While the firstype of default igelated to an
individual importer, the second type is related to the importing country as a whole.
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When concluding riskgontracts, thdirm, beingaware of the potentiahsolvency of

its client, has an incentive to hithee truerisk nature of the type of contracts it wants

to insurance. While they should be classifietligily risky, the firm may misrepresent

its contracts to the export insurance company as being low-risk in order to benefit from
a lowerpremiumrate. In other words, theompany is confronted with a problem of
adverse selectibn Introducing a screening device in its offecemtracts is one way

to tackle this problem More specifically,the insurer shouldesign a special package

of policies, containing high- and low-riskntracts andhducing each riskategory to
select the appropriate contract. The natcaaldidate for such self-selecting variable

in export insurance is the coverage.

For simplicity, we only distinguistbetweentwo risk groups. Oneroup (denoted by
h) faces a high default risk X&), while the other onésymbolised by I) i€onfronted
with a relatively low expected payment-loss\{ Eand B\ < EA").

Unlike inthebenchmark case, insurance compalimésthe premiumrate foreach risk
category to aspecific coveragelevel, thereby implementing a non-linear insurance
scheme. The resulting equilibrium set of insurance contracts is crucial to the risk averse
firm's export decision, taken in the second stage of the game.

3.1. The firm’s export decision with self-selecting insurance contracts
Firmsnow have tanake theirexportdecisions giveithe available insuranceontracts,

stipulating a premium rate and associated covered@ueach riskgroup. Hence, we
reformulate the firm’s objective as

maxEV* = 51 —% varf¥ k=1,h (7)
X
The first order condition with respect t§ is
(1-EAX)p =X -B(RX - [)p¥ =0 k="1h (8)
Hence, the optimal export volume for risk class k to region i is equal to:
«_  1=BAV BV I
~ = L k=1h 9
X R e (9)

Clearly, the firm’s exportvolume depends on itstitude to risk, the features of the
regional default distribution and the coveragailablefor its risk category.Firms are
induced toexport more ifinsurance policies consist of higleveragdevels. At the
same time a change tine premiumrate is notransmitted into exports und#rs type
of insurance provision.

® The nature of thiproblem of asymmetric information is totally different frone problem of moral
hazard. Whereas firms can influence tipeobability that default occurs othe size of the payment-
loss by itsown actionsvith moral hazardfor an analysis othis problem in export insurance, we
refer to Dewit (1996), Chapter 2), firms cannot affect these factors with adverse selection.
"It is generally believed that a screening model provides thematstal interpretation of thedverse
selection problem in an insurance context (Dioand Doherty, 1992). The&oncept of screening
refers to thefact that uninformed agents, i.e., private export insurance agencies in ournoase,
first.
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3.2.  The optimisation problem of an export insurer with Wilson foresight

In the first stage of the game, the insurer has to set the termsindubencecontracts
for each risk category. The optimal package of insurpobeies has taespect the
agency's budget constraint on the one hand, and incorporate a self-selectianism
on the othehand. Inother wordsjnsurancecontracts forigh- and low-riskgroups
have to be offered at termadhich guarantee that exporterslact thepolicy designed
for their own risk category. Those conditions are referred to asndeative
compatibility constraints:

EV"(5", 11 2 EV" (', 1) (10a)

EV (', 1N ZEV (1", 1) (10b)

Formulatingthe optimisationproblem in a perfectly competitive insurance market
when adverse selection is presentna trivial. In particular, it requires certain
assumptionsabout the type ofanticipatory behaviour among competing insurance
agencies.

We assuméhat theinsurance companies possess Wilson foresighis notion refers
to an alternative non-Nash typeemfuilibrium. Actually, wause amodified version of
the Wilsonequilibrium (Miyazaki(1977), Spence (1978)kbelled asthe Miyazaki-

Wilson (MW) equilibriurd.

This type ofequilibrium ischaracterised bywo important elements. First, d@nly
requires that the contract set awl#le respects the insurer's budget constraihis
qualification perfectly complies witthe WTOSubsidyCode which identifies a fair
provision ofexportinsurance with an overall zero-loss budgetary position. Translated
into individual policies, thigmpliesthat theagencymaylose on some contracts, and
make a profit on others. Second, thigilibriumconcept is in some sense lesgopic

than the Nash alternative, @ssurance agencies anticipaiee reaction of their
(potential) competitors when deciding which contracts to offer.

In addition, Crocker and Snow (1985) have proven thavitheequilibrium yields the
second-best outcome in a market whepeadblem of adverse selection prevails. Since
we build thisframework to compare it with thaptimal contracts offered by public
insurance company, we withhalde private market outconwehich renders the best
risk allocation forall insured firms. This waythe privatansurance marketutcome
provides a lower bound for the potentialfare improvement a public insugwssibly
could engender.

Miyazaki (1977) establishedhat, if thelow-risk class issufficiently large, insurance
agencies possessing Wilson-foresigitit as ithey maximisethe objective function of
the low-risk type of agents. bther wordsmaximisation othe objective of thaigh-

8 This equilibrium concept is defined by Crocker and Snow (1985; p. 213) as:
"A Miyazaki-Wilson(MW) equilibrium is a set of contract portfolios such thaten consumers
choose contracts to maximise expected utility (i) each portfolio earns non-negative profii) and
there is no portfolio outside the equilibrium set that, if offekedyld earn a non-negative profit
even after the unprofitable portfolios in the original set have been withdrawn."
8



risk group is therautomatically implied. Still, if high-risk firmaccount for a share in
total policies exceeding a critical value, a different insurance regime prevaiis, we
distinguish betweetthesetwo cases inour discussion of optimaéxport insurance
provision.

3.2.1. Optimal export insurance when the high-risk group is small

First, we cover the case where the shardigi-risk contracts in the total pool of
policies is relatively low Then, the insurer's optimisation problem is given by:
maxEV, k=1h

R

st () oi(f —EN)I +al (" =EAD)I" 20

(i) EV,"(" 1 ZEV," (5 1) (11)
EV' (¢, 1) 2BV (5", 1)
(i) 1 * <px*

a; ando;" are the proportions of low- ardgh-risk contracts in totainsured exports
respectively. Thesare known bwll participants in thensurance market. Since the
incentive compatibility constraint for the low-riskgroup and thefull coverage
constraints ar@ot necessarily binding, we first soltlee problem wherthe Lagrange
multipliers connected to these constraints are zefdaximising (11) yields the
following set of first order conditions

Wal =x)I"=0 (12a)
(-1+yai +X)I{ =0 (12b)
P,a (" —EA) + X, [EA] =" +B(p %" = 1] =0 (12¢)

E)\Ii - ril +B(p, )ﬁl - IiI)Vi2 "'quail(riI - E)\Ii)

! 12d
—xiEEA?-n'+B(pi>ﬁ'-li')\42+E\(“(f,li')x_l%gw e
0 i g
ai (' —EADI{ +ai (5" —EA)I =0 (12e)
(- BN) R + (BN - ) =5 ()7 = (1 B) p ¥
(121

h_ oyt Loz B I _ 12,2
+(BAY 1)1 2(Xi) 2(p|>§ )"V

Wi andy; symbolisethe Lagrangenultipliersassociated with the budget constraint and

theincentive compatibility condition respectively. Fr¢h2a) and (12b) wealculate

the values of these multipliengi€1, xi=a;").

Furthermore EV"(¢', Ii')&. =(1-E\")p - % -BpV( px- |)and the export decision in
dx _ Bpv

the first stage (expressid®)) implies d—“— 1+ oA

Knowing this, rearranging

® The term"relatively low "refers to the conditiothat theproportion ofhigh- tolow-risk contracts
should not exceed a critical value, which will be determined later.
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(12c) and (12d)yield the coveragspecified in each risgroup’s export insurance
policy

I"=p,x"=p(1-E\)) (13a)
! =pra-B) -G BN B (130)
a; Bv

So,the covered amouspecified inthe high-riskcontract is thesame as woulgrevalil
under a completelgymmetric informatiorset-up. The low-rislcontract, however,

merely entails partial coveragl & p?(1- EA))). Hence, this risk class is saddVeith

the load of thanformation asymmetry. The uninsurpdrt of thelow-risk contract
crucially depends on three elements. First, the gap between expagtednt-losses
for both riskgroupsinfluencesthe uncovered part of the export contract positive
way. A wide payment-loss gap reflects a larger difference ichiacter of bothisk
types, thereby rendering the adverse seleg@ioblem more pronounced, e cost
of mistaking a high-riskrm for a low-risk one is more substantidlhis is reflected in
a curtailed coverage for low-riskrms, which abatedhe incentive for high-risk
exporters to inappropriately choose the low-risk contract.

Second, the uninsurgghrt of thelow-risk contract issmall as firmsare moreisk
averse. High-riskiirms then tend to have strong preferences fidk coverage
contracts, allowing the insurer to offer a more attractive policy to the low-risk group.

Third, the effect of th@ayment-loss differential ottve uninsureghart of thelow-risk
h

contract isweighed by the ratio dfigh- to low-riskcontracts ?—i,). As this ratio
(0

increases, the extent tghich the adverse selectigmoblem affectsthe market is
magnified, inducinghe insurer to enlarge the uninsupsadt of thelow-risk export
contract®.

Furthermore, (13a) and (13ldicatethat thefull coverage constraint isot binding
for any combination of parameter values.

By solving expressions (12e) and (12f) we obtain the optimal premium rating schedule
Ll —Entyg!
r" =EA" ——a; (L ZBADIE :?")I' (13c)

r' =aEA +a"EA"

BNt - N S[O07-(07]-Bipk- i (a3d)
i !

The low-riskgroup isimplicitly taxed for thanformation asymmetry ithe insurance
market (# = E\' ). Still, thistax element declines aie low-risk contracinvolves
lesscoverage. Converselyhe high-risk premium is lesthan theclaim payments
expected from thanderlyingcontract ( < EA"). Actually,the premium"tax" low-

risk insuredfiirms pay istransferred to their high-ristounterparts.So, there issome

+a

191t should be notethat there is no point iforcing the high-riskype awayfrom a full coverage
policy, sincethis would also deteriorat¢he terms of the low-risk insurance contract in order to
preserve the incentive compatible coverage gap.
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scope forimplicit cross-"subsidisation", in the serbathigh-risk policiesare charged

a premium which is -actuarially speakinge low, at the expense of the low-rigkns
covering thedifference. The latteaccept topay this transfer since this allows the
agency to offer them a policy with a higltergree of coverage. Although most of the
time thissecond-best set g@blicies entail separatingpntracts (i.e.different policies

for different riskgroups), apooling equilibrium (1" =1 =1, r" =r' =r.) mayprevail.

h
From (13a) and (13b) we calculate that this OCCUI‘SO(—fIO# Bp2v? 12
ai

The willingness tocross-subsidise on thgart of thelow-risk insuredfirms crucially
depends on the fact thiey sufficiently outnumber high-riskirms. If not, we end up
in another policy regime which is discussed next.

3.2.2. Optimal export insurance when the high-risk group is large

If the proportion of the low- to thligh-risk group is lower than theritical ratio,
maximisinglow-risk certainty-equivalent profits under tharlier specified constraints

in (11) is no longeoptimal. In that case, thecentive compatibilityconstraint lowers

the covered amount and associaprdmium so muctthat thelow-risk premium
becomes even smalldran the actuarial low-risk expected default. Hence, according
to the premium schedule formulated18c) and (13d), thkigh-risk premium exceeds
the related expectedaims. This meanhat maximumcertainty-equivalent profits are
no longer guaranteed for thegh-risk category. To prevent this frotmappening,
another constraint has to be added:

BV (57 17) 2 max®V" (11") = (BX] ~ 1) 1"} (14)

This condition ensurdabat thevariability of high-riskcontracts igninimised. Inother
words, thehigh-risk policy has tamply certainty-equivalent profitehich are at least
equal to expected profits (net of thidference betweermxpectedclaims and the

charged premiungenerated by &l coverage high-riskontract.This isthe contract
h

required by the right harglde of conditior(14). If a—i, is sufficiently substantial, this
a.

constraint will be binding.

In that case, optimising the problem stated in (lift) theadditional constraint i{iL4)
replaces firsoorder conditions (12a) and (12c) by expressions (15a) and (15b), and
yields an additional condition (15c)

Wal-x; -9)1"=0 (152)

Wal (" =EA)) +(x, +9)[EAT 1" +B(p X" - I")]=0 (15b)

11 still, the conditionthat Bp®v” should be smallethan thecritical ratio of high- tolow-risk firms

must hold.
21n spite of the premium transférey pay tohigh-risk insured firms, it can be showmat low-risk

exporters always prefethe low-riskpolicy if px —I' >0. Hence,the low-risk incentive

compatibility constraint is not binding.
11



@-BN) R + (B - ) 1" =2 ()7 = F(L- B)? (15¢)

with 8, symbolisingthe Lagrange multiplier associated wi4). From (15a) and

(12b) we know3d, +x; =ap,and x, =1-y,a;. Expressions (15c) and (12e) now
determine premium rates as

rik = E}\'i( k=h,I (16)

In contrast to the case where they were relatively abundant, low-risk exporters are now
very reluctant to provide ammplicit premium transfer to their high-risk domestic
competitors. This reluctance is mirrorred tlmee premium schedule, which now

involves “fair" premiumrating for both risk classes. The corresponding coverage
amounts are obtained by solving (15b) and (12d)"fand |':

P=px = PP (- B (16b)
h _ =yl
OEA" - | E)\' Dz _ P! (BN} - BY))? 0 (160)
i i i | M2

Again, afull coverage contract is offered to thggh-risk group, while only a partial
coveragepolicy is available tahe low-risk category.Yet, certainty-equivalent profits
are lower undethis distribution of high- to low-riskexporters compared to those in
the previous situation. Compared to siyenmetric information benchmadase, low-
risk insuredfirms are worse off, bustill reaching highecertainty-equivalent profits
than without insurance coverag8incethe premium isset at théfair" level, low-risk
firms will alwaysprefer some coverage to none at’allNote that thelerived MW-
equilibrium now coincides with the Nash-equilibrium.

The criticalproportion ofhigh- to low-riskfirms pinsdown the point of the policy-
regime switch. At thigoint, bothmaximisationprocedures shoulglield the same
optimalset ofpolicies. So, byletting the low-risk covered amounts derlved in (13b)

and (16c) be equal to each other, we obtain this particular critical veHue

oo [P BN e EA')EZ D#—(EA N4 amy

0 pv2 i 0
2= , -1 an
a, EA" - BN,

3.3. The effects of adverse selection in the insurancenarket on
export performance in risky markets

3 Moreover, it can be shown that low- risk firms strictly prefer the low-risk policy to the high-risk one
22 1- END)(BN" - EA -B)2

If[pIZ(l_ E}\I|):| p ( B)(Z >[p (1 E}\ )] p( i |) . Since

Vi

Bv
0<EM < EA" <1, this is always true.
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Sincethe insurance terms dhe available policiesre different fromthoseprevailing

under symmetric informationthe firm's export volume will differ as well. In this
section we discuss the effects of adverse selection insiiiance market othe firm's

export performance.

Efficient exportinsurance should induce risk avefisms to export asmuch as their

risk neutral domestic competitors. We have shthathis isthe case with insurance
policies offeredunder symmetric information. Suppose there ardifferent risk
categories among exporters, yietns are unable to conceal theirue risk type. In

other words, thgpayment behaviour of foreign importerspigblicly known. Hence,
premium rates are fair for all risk groups implying that risk averse and risk neutral firms
of risk type k export the same quantities, or

X lp>0 = X b=o k=nh,l
Also, risky export (x|, ,) deviates more from thsafe” volume (|,._,= p ) if the

expected default rate is high

XiklAT:O_)gk heso= R B\ k=hl

Moreover, with fairpremiafor all contracts andirms choosing complete coverage, a
low-risk firm always exports more than a high-risk one, or

X =X'= (R - &)

So,thedifference betweethe exportvolumes ofthe two risk typesbasicallydepends
on the gap between the respective averegen rates. Globally speaking, the

allocation ofproducts acros$oreign importers is perfectly in line with soumdk
allocation.

Now we show thathis is no longetrue if problems of adverse selection arise in the
export insurance market.

Proposition 2:Insurance policies preventing adverse selection in the export insurance
market
() induce risk averse low-risk firms to export less than risk neutral exporters of
the same risk type.
(iinduce high-risk firms to export as much as risk neutral exporters of the
same risk type.

Proof :

Substituting the expressions fgrdnd | whenthe ratio ofhigh- to low-riskcontracts
is sufficiently low (13a) and (13b) into (9) yields optiraaportquantities for eachsk
group:

Xih|[5>0= n@a- E}\T) (17a)

h
X lpso= B (1~ BN)) - pg—;(a\‘:— B) (17b)

Alternatively, after plugginghe valuesfor |" and |' whenthe proportion ohigh- to
low-risk contracts is relatively high ((16b) and (16c)) into (9), we obtain

Xih|[5>0= n@a- E}\T) (18a)
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EA‘; -B\

ETve

\/EE)\“ B, e o )ET (BN = BN)” o). (18b)

B i D BVi O
1+ Bpi |

Export volumes of risk neutral firms of the respective risk classes are given by
X'|s=o= R @~ EN}) (19a)

X' l=0= R @~ EX}) (19b)

Hence, we have|.o—X"-o=0 and X' [5.o=X k=<0.

Xilpso = RA=BN)+

- P Bviz

While the exported amount of tlgh-risk category remains unaffected by the
presence of adverse selection, low-risk exporters experiedogpain their exports
compared to theymmetric informatiorcase (this igrue for both thesolutions under
adverse selection). This loss in competitivenegssoi® dramatic as the gap between
expected payment-losses widens dmel proportion ohigh- to low-risk contracts
rises.

Furthermore, the partial coveragentract for the low-rislgroup distortscompetition
between domestic high- and low-riikms since X |5.o=X"k>0< X o= X' p=o- The

natural competitive advantage low-rims possess shrinks @ise ratio ofhigh- to

low-risk exporters in the domestic market rises. The case where a paplifilgrium

prevails inthe insurance market deservgsecialattention. Although bothigh- and

low-risk firms purchase thesame (singlyoffered) policy, theystill differ in terms of

export performance, even though low-risk exportsduasticallyreduced. What is

h* h

more, for specific parameter valuegi.e., fora—i|>°(—‘|>1+[392v,2), the insurance
a; i

policies offerednay induce low-riskfirms to export everess than high-risknes, or

X |s-0< X'kso. Such a set ofsurance policiegenerates a risk-reversed ranking in

export performance.Thanks to thenformation asymmetry ithe insurance market,
high-risk firmsare relatively more competitive in théargeted market than their low-
risk rivals.

The provision ofexportinsurance leads to neutrimhde creation in thabsence of
information asymmetries inhe insurance market. Then, underdevelopgeade
relations with regions reputedly characterised by a risk of default will expand.
Domesticfirms concluding risky dealenter theenvisaged region in fair competition
with their domestic and foreign rivald/loreover, the share oisky contracts in total
exports to that particular markiedis reached its optimal value. In addition, Wittal
firms in the risky marketfacing foreigncompetition, consumer surplus in tfogeign
market will increase. Yet, once adverse selection enters into the picture, the
availability of insurance contracts in the private mark@titably creates a competition
bias disfavouring low-risk domestxporters. Evidently,the set opolicies offered by
insurers and thexportvolumes chosen by firmeffect the latter’s certainty-equivalent
profits.
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Proposition 3:Insurance policies preventing adverse selection in the export insurance
market causes certainty-equivalent profits of high-risk insured firms to be at least as
high compared to the symmetric information framework, while certainty-equivalent
profits for low-risk firms are unambiguouslgwer than in the symmetric information
benchmark.

Proof :
Since, forhigh-risk firms,coveragdevelsand exporguantities are theame whether

adverse selection is present or not, ghsB\;"with adverse selection, we know that
hy ad lecti h tridinf "
(E\/| )a IVerse selec |oré ( EV )symme rant ormation

Furthermore, we know that, at fgaremium rating and aany x full coverage is
strictly preferred to partial coverage, implying

EVI(L =X)L oo > EVOI < PO g,

Hence, since only partial coverage policies are available for lovirrisk(at ' = EA;')

when there is a problem of adverse selection, we have
(EVI )adverse selection< ( EVI )symmetricinf ormation
I |

The subsequent secti@xamineswhether a singlgublic insurer carpreventthis
negative side-effect of export insurance, thereby attuning this risk reduetbanism
to its role as an instrument of pure trade creation.

4. TRADE AND PUBLIC EXPORT INSURANCE

Here we concentrate on the question whether gossiblefor apublic insurance
agency to (partly) relieve low-rigskms fromthe burden of theaformation asymmetry
they are encumbered with?

For the problem formulation of a single public insurance company,adept the
traditional type of objective function of a government institution. In this particular
case, theofficial exportinsurer maximisescertainty-equivalent profits of risk averse
firms facing arisk of default,corrected for thesubsidycosts. In other words, the
public agencydoes notface a hard budget constraint. Becausefimo should be
relatively disadvantaged lie provision of insurance, tipaiblic insurermaximises
net-benefits from insurance with respect to coverage for each risk category:

maxEv/ - ES k= hl (20)
li

The first order condition for coverage is then

EAf =1 +B(p X = 1)V - (EAf - 1) =0 k=hl (21)

implying

1= px* k=hl (22)

As opposed to the low-risk contraittat would besupplied in a private insurance
market, a public agency should provide full coverage for both groups' export contracts.
Yet, thisdoes noimply that theresultingset ofinsurancecontracts squeezes down to
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a pooling equilibriumwhere thesamecontract isdesigned fomll risk classes.Both

risk types obtairfull coverage, but the amount of coverage stipulated in the contract
clearly differs,the difference beindully determined by the wedge between expected
payment-losses of the different risk categories{ - EEA! ). Alternatively, ashe low-

risk group faces a lower expected payment-loss than its high-risk competitors, its
optimal exportquantity is higher, iurn implying that theoptimal insuranceontract

has to provide a higher coverage as welb(I").

The corresponding premset isdetermined in line with thécentive compatibility
constraintsgiven earlier i10a) and (10b). From ttaefinition ofthe utility function
and fromthe optimal coverage formulé22), theincentive compatibility conditions
reduce to:

h N2 _(yhy2 h 1\2 _ .y hy2
rilzl_(l_rih)ll_il_%(xi) II()ﬁ) andl’ilSl—(l—rih)ll—'l—%(X') II()ﬁ) )

The only premium pricing scheme which satisfies both conditions is therefore given by:
i m 1 106)2 - ()?
rh=1-(1-r, )l_'_El—' (23)

So,the premiumgap is determined by tlifference incoverage on the one hand and
by the wedge in production costs (i.e., the second terexmfession(23)) on the
otherhand. The optimgremiumwedge has to be interpreted as a trade-off between
the relative benefits ofthe provided coverage to risk averse exporters, and the
difference inproduction costghey induce. Although the low-rigfroup receives a
higher level ofcoverage, and therefore has to be chargb@l@er premium, it also
incurs a highecost of productionprecisely becausthe higher coverage encourages
this risk class t@xport more. The lattesffect narrows down theremium difference.
Note that thelow-risk premium shouldhot be setoo high sincethen low-risk
exporters will preferhigh-risk contracts (i.e., the low-riskncentive compatibility
constraint now becomes binding).

Expression (23) does, howevant indicate at whatreciselevels premia have to be
set. If thepublic agencytaxes low-risk policies, private insurergy become active,
only offeringlow-risk contracts. Hence, some low-rigkns will takeinsurance in the
private marketleaving allhigh-risk contracts to bénsured by thegublic agency. To
prevent this from happeninthe public insurer sets low-risk premiathe zero-profit
level, i.e., afair premium (f = E\' I]). By pinningdown the low-riskoremium, the
premium schedule specified {@3) alsoallows us to calculatéhe premiumfor the
high-risk category. After having derived premigor both riskgroups, it is
straightforward to calculate thsubsidiesincorporated in thismenu of insurance
policies for exports to region i:

ES=n(Bi- ) [+d(R - (24)

with n* representing th@umber of risk-kcontracts(or firms) in the total pool of
underwritten policies. Havingubstituted theoptimal valuesfor [ and [ into
expression (24), we obtain

£S = A2[ pt- B) - w1~ &)?7]>0 (25)

This resultclearly indicateghat the presence of adverselection in the insurance
market provides a rationale for public insurer to subsidise itsxport insurance
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schemes. What is mor#he optimal amount obubsidies augments &g number of
high-risk contractsancreases and the gap between expected payment-lossesisi the
groupswidens. Intuitively, this is perfectly reasonablettzs negativémpact of the
asymmetric information is magnified tiie features of the rigkkoupsbecome more
pronounced, and if theumber of (high-riskjirms which benefit fronthis second-best
world increases.

How efficient is thisoutcome compared to theguilibrium thatwould be attained in a
perfectly competitive private export insurance market?

Proposition 4 : With adverse selection, the terms of insurance policies set by a public
insurer, maximising certainty-equivalent profits of insured exporters net of subsidy
costs, are related to the private market outcome in the following way:

(I) Xil private < )QI public Xh private: Xih public .

(i) BV PP 2 BV 1P, k=hil.

Proof :

From expressionél3c), (13d), (16a), (23) an@5), we know that;'tP™ate > pk publie
and from(13a),(13b), (16b), (16c) and (22) , itdearthat {* "™ < |* "' Hence,
(ii) is proven.

Moreover,since | PV < | PUPlc gng [ Pivate = |hpubie e know from expression (9)
that (I) Xil privateS Xil public and )? private _ Xih public.

Summarising, in the private insurance market, the lowenglort group woulanly be
offered a partial insuranoeontract,generating low-risk certainty-equivalent profits
which aresignificantlylower compared to a situation where insurance is provided by a
single official export insurer. This reduction in certainty-equivalent profits for the low-
risk class is especiallyrastic if high-riskcontracts are abundant comparedotw-risk
ones. With public insurance, thimarketfailure istranslated in subsidisation. Hence,
while the cost oasymmetric information is incurred bye low-risk exportindgirms in

the case of private insurance, it is newtirely transferred to theublic insurer.
Second,high-risk exporters alsayain fromthe provision okexportinsurance by a
public insurance agency apposed to the market, in the form ohigher premium
subsidy. Althoughhe private market outconmaplies that they are cross-subsidised
by low-risk firms (provided that the latter arsufficiently abundant), thehigh-risk
premium subsidyequired to inducérms to choose the appropriate contrachigher
under thepublic insurance system. Sintlee public low-risk insuranceontract is
more attractive than the corresponding private one, preventirggtineisk exporters
from choosing this policy has to be associated with an even lower high-risk premium.

Proposition 5:With public insurance contracts preventing adverse selection
(i) risk averse exporters export as much as under risk neutrality;
(if)certainty-equivalent profits are equal for all risk categories.

Proof:

When substituting (22) in (9) we obtainxi}fs°= Xk, . k=h,l.
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Given (9) and (22), plugging (25) into the certainty-equivalent function diigherisk
group yieldsv," =% - B2 = pXa- a'i)—%( k2= EV.

Hence(ii) EV' = EV" = EV.

An important advantage of these insurance schéesem the fact that botdomestic
firms and foreign consumers benefit fram First, therelative export performance of
domestic low-risk exporters vershigh-risk firms is ndonger harmed. Meanwhile,
the given exportinsurance subsidiesre of the lumgsumtype, implying that export
guantities remain unaffected the premium subsidiesee expressiof®)). The latter
only increase certainty-equivaleotofit income in adirect way. The reasowhy a
public insurance company cg@novide moreefficient policiesthan the private sector
mainly hinges onthe fact that there mnly a“soft” budget constraint for thpublic
agency (see expressi¢20)). Theissue of financinghe official agency’s activities,
however, rises beyond the scope of this paper.

Second, more goodsom industrialised countrieare now tradeavith developing
countries. If the domestic economy is important enough in the importing country’s
trade relations, consumers in the risky market may benefit from a considerable decrease
in prices of imported goods.

CONCLUSION

In spite of theexplicit prohibition of export insurance subsidisation the WTO
SubsidyCode,empirical studies reveathat several industrialised economiescur to

this practice. While the WTO'’s position is based on a concerntfade distortion
caused by such subsidies, alaim that undespecific circumstancethe latter may

even prevent competitive distortions and lead to unbiased trade creation instead. More
particularly, thevalidity of this statement rests amvo conditions. First, thefficial
insurance agency must face a problem of adverse selec8eoond, the terms of
insurance contracts must be determined by a non-linear premium rating scheme.

The benefits of this type of insuranaee clear.Premiumrates are codetermin&dth
coveragelevels whichare fixed for all risk categories. Hence, @emium subsidy
merelyconstitutes a lumpum transfer fronthe agency’s budget to insured exporters
without changingthe volume oftrade. As a result tradelations between domestic
and foreigrfirms competing in theenvisaged market rexm undistorted. At thesame
time, theexport performance of low-risk domestic exportersnat harmed by the
information asymmetry agould be the case with privagector exportnsurance.
Hence, under these conditioesportinsurance subsidies ensubat traderelations
with markets characterised by a risk of default, like npogtr economies, aréully
developed.

One limitation ofthe paper is the neglect wioral hazard. Becaugke nature of
optimal insurancecontracts underthis type of informationasymmetry differs
substantially fronthe policies discusselere, we haveot included this issue into our
analysis. Yet, this does notalter our mainconclusionthat the current regation of
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export insurance subsidies reveals a lack of insight i specific features of
insurance as #&rade policy instrument. Prohibitingxport insurance subsidisation
should be conditional on the type inburance policieprovided. With a system of
uniform premium ratingleaving firms free in their coverage choicesubsidies
unavoidably lead téerade distortion andhould thereforeightfully be restricted. Yet,
such a restriction will impedie development dfaderelations with riskymarkets if
official exportinsurance is provided using non-lingaemium rating to avoid adverse
selection.
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