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Abstract

This paper presents a mean-variance decision making approach in the context of a
risk-averse exporting firm, for analysing its optimal production and exporting
decision in the portfolio of sales towards domestic and foreign markets, under unfair
background risk, such as greater chance of loss for the export credit insurance
(possibly offered under non-proportional reimbursement), or unprecedented negative
externalities imposed by the partner country’s government on the home country’s
export policies. Then this paper traces out the comparative static responses of optimal
export sales owing to the changes in distribution, size, or in the dependence structure
of the background risk. Adaptation of the mean-variance decision-theoretic model
helps obtaining all the results in terms of monotonicity and curvature properties of
the marginal willingness of substitution between risk and return, with simple yet

intuitive interpretations.
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1. Introduction.
There are a number of theoretical works that explored production and export
decisions of exporting firms under exchange rate uncertainty using the standard von
Neumann-Morgenstern expected utility representation (see, for example, Kawai and
Zilcha, 1986; Viaene and Zilcha, 1998; Broll and Eckwert, 1999; to name just a few).
Recently, Broll and Mukherjee (2017) offered firm-level decision-theoretic analysis for
production allocation problem between the domestic and foreign markets under

exchange rate uncertainty.

This paper, extends Broll and Mukherjee (2017) by answering another important-yet-
unexplored question: analysing the optimal export decision of a firm producing for
both domestic and foreign markets, owing to the changes in the background risk.
Example of such background risk could be increased chance of loss for the export
credit insurance offered under non-proportional reimbursement (Funatsu, 1986).! On
the top of that, there might be instances of unprecedented macro shocks owing to the
governmental policy objectives, such as the much discussed terms-of-trade (ToT
hereafter) externality (see, for example, Ethier, 2007), and/or ‘political externality’
which prevents the exporting country’s domestic government to assist the exporting
firms, owing to the protectionist policies of the partner country’s government (see, for
example, Ethier, 2004; 2011; 2013; Ethier and Hillman, 2018). Therefore, this paper
characterises the such various sources of risks as an aggregated “unfair” background
risk?, which may either be independent or dependent upon the exchange rate risk. The
importance of an unfair background risk on an exporting firm’s production allocation

decision between domestic markets (with certain return) and international market

1 As shown in Funatsu (1986), under non-proportional reimbursement, risk-averse and risk-neutral firm will
always opt for partial coverage. Therefore, the firm will have to incur any loss additional to the sum insured
amount.

2 In this paper, we focus only on the unfair background risk in particular: since, either in case of higher possibility
of loss under export credit insurance with non-proportional reimbursement option, or in case of political
externality or ToT externality, the expected value of total profit always gets depressed being confronts with such
risk.



(risky return) has first been explored in this paper, using a simple theoretical

framework. However, we abstract from the hedging possibility of the firm.

This paper applies a two-moment decision model (i.e. mean — variance model), which
has been acknowledged as a meaningful alternative model of risk preferences to the
expected utility approach (Ormiston and Schlee, 2001; Epstein, 1985). The major
advantage is its intuitive simplicity: everything can be comprehended in terms of the
trade-offs between return and risk. This flexibility allows us to yield simpler and
interpretable comparative static results of the tampering effect of unfair background
risk on the exporting firm’s decision problem. Such exercise would have been too

complex in the expected utility framework.

This paper is organised as follows: section 2 illustrate the model, section 3 discusses
the comparative static results of the changes in the distribution of background risk,
section 4 traces out the impact of being confronted with an additional ‘“unfair’
background risk, while the impact of change in the dependence structure between the
two sources of risks has been illustrated in section 5. After that section 6 demonstrates
the robustness of our generic results in the light of an example. Finally, section 7

concludes.

2. The Model.
This paper studies a firm that serves both the domestic market and a foreign country
market, facing a downward sloping residual demand curve at home and abroad.
Denoting the random spot exchange rate (expressed in units of the home currency per
unit of foreign currency) as €, price schedule of the exportable x as (in units of foreign
currency) p(x); price schedule of the product y sold in the domestic market as (in units
of domestic currency) p(y); concave revenue functions in both home and foreign
markets (in units of their respective currencies) as R(x) and R(y). Z denotes the
background risk, entering ‘passively’ the profit function as uncertain frictions to trade,

whereas > 0 is used to scale the background risk up or down.

f=6R(x)+R(y)—C(x+vy)+pZ. (1)
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For any random variable W, the mean and variance are denoted by respectively,
ptw and vy,. For the pair of random variables & and Z, Cov(é,Z) denotes their

covariance. The variance and mean of final profit can then be written respectively as
vp = V.R(x)? + B?v; + 2BR(x)Cov(&,2) )
e = 1eR(x) + R(y) — C(x +y) + Bz = tin, + Bz 3)
Where pi, is the mean of the final profit without background risk.

Since the final profit is a linear function of the random variables, correlation (or
covariance) serves as the most appropriate parameters to characterize how the
dependence structures between the between the exchange rate risk and the

background risk would affect the profit-risk (see, for example, Embrechts et al., 2002).

The preference function of the firm is U = U (g, vyr), with U, (i, v) > 0, Uy, (U, V) <
0. In other words, we are assuming that the preference of the exporter satisfies non-
satiation and the exporter is risk-averse®, wherein the indifference curves in (u, v,)-

space are upward-sloped.
The marginal rate of substitution (MRS) between risk and return is defined by

Uy (e, V)

S) = =g G o)

S >0 is the two-parameter equivalent to Arrow-Pratt measure of absolute risk
aversion (or, equivalently, risk attitude). This measures the willingness to pay for a

reduction in risk in terms of expected return.
The firm solves the following problem:

(eysy Uk Vr) st (2) & (3) (4)

3 Recent empirical evidence (see, for example, Nakhoda, 2018) states on the fact that the prospective exporting
firms of developing countries tend to accumulate long-term secured loans in the period prior to their entry into
the export market. This also implies that the exporters are generally risk-averse.
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The interior solution* for (x*, y*) holds if and only if

Uy (s i) (R () — C'(x* + ¥)) + Uy (i, v2) (00 (x7) /0x) =0 (5)
and

U (i i) (R'(y) = C'(x* +y7)) = 0 (6)
From (6) we obtain

Ry =C(x"+y") )
since U, (47, vz) > 0. This demonstrates the fact that the total amount of production of
the firm, x* +y*, is independent of the firm’s attitude towards risk and of the
probability distribution of the random marginal export revenue. However, the

allocation of production between domestic supply and exports depends on the firm’s

risk preferences.
From Eq. 5 we obtain
ueR'(x") = R'(y*)}/ (00 (x")/0x) = S(ptz, vr) (8)

The term {u.R'(x*) — R'(y")} in Eq. 8 is merely the risk premium of the firm for the
risky activity of exporting. This is always positive owing to the assumption of risk

aversion.

Therefore, from Eq. 8, we would always have, (dv,/dx) > 0, which implies that in this

scenario with no hedging possibilities, exporting is risky.

Also, we are going to ascertain that an upscaling of background risk would aid to the

overall riskiness of the exporting activity, i.e.
(0v,(x*)/0pB) = 2[Bv; + Cov(é,Z)R(x")] > 0, 9)

which always holds true if Cov(é,Z) > 0. However, in the literature of trade policy

interventions, this assumption speaks the reality: a depreciation of the exporting

4 Corner solution in this scenario, as demonstrated in Broll and Mukherjee (2017), would entail the possibility of
zero exports (x* = 0), which is not the focus of this paper.
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country’s currency (which is reflected by an increase in é in our framework)
encourages to export more and consequently increases the possibility of incurring
more loss owing to the availability of only partial coverage of the export credit
insurance policies; or encourages the bilateral trading partner’s government to
implement more protectionist trade policies, which would increase the risk of facing

political and/or ToT externalities.

3. Perturbation in the distribution of the background risk.

Implicit differentiation of Eq. 8 with respect to (w.r.t. hereafter) u;, we obtain

a * * *
sen (57-) = = sgn S, (i vi) (10)

Similarly, totally differentiating Eq. 8 w.r.t. vz, we obtain

a * * *
sgn (=) = —f? sgn S, (i, 07) (11)

vz
From Eq. 10 we find % > 0, if and only if S, < 0, while Eq. 11 yields 2_:; <0, if and
only if S, > 0. The condition §, < 0 directs to the DARA (decreasing absolute risk
aversion) preference structure, whereas S, >0 establishes the “variance
vulnerability” property of the preferences (which means, in the present context, the
exporting firm will export even lesser when the higher background risk aids to the
overall riskiness of the export market, compared to the scenario under only exchange

rate risk). The readers are advised to see Eichner and Wagener (2003; 2009; 2012) in

this context.
Therefore, we arrive at the following proposition.
Proposition 1.

1. A risk-averse firm will optimally export more (less) under higher (lower) expected value
of Z if and only if the preference are DARA.
2. A risk-averse exporting firm may optimally export less under higher background risk

if and only if its preference is ‘variance vulnerable’.



In short, (a) higher expected Z causes an increase in exports if the firm’s willingness
to accept risks decreases in expected profit and (b) higher volatility of Z makes the
firm to sell relatively more domestically if its willingness to accept risks intensifies

when the profit-risk is escalated.

4. Impact of an increase in the unfair background risk.
Let us now incorporate the possibility that the background risk is “unfair”, i.e. u; < 0.

Given this, implicitly differentiating Eq. 8 w.r.t. § yields

ox™ Oz S(up, 07)  [0%v,(x") v (x*)
BN Gn = 580 Sk 55t G ey /o \ axap ) T ap (12)
ME CE VE

where, we have,
ME > 0, (by the assumption of DARA);
CE >0 as and when Cov(é,Z) > 0.

VE >0, as and when Cov(é, Z ) > 0 (variance vulnerability).

dx
3}

Hence, <0 unambiguously as and when Cov(é,Z) = 0.

B

Therefore, similar to Eichner and Wagener (2012), the impact of an addition (with
initial § = 0) or increase in the background risk on the optimum export can be
classified into a “mean effect” (ME), a “correlation effect” (CE), and a variance effect

(VE).

Therefore, when the risk-averse exporter is confronted with an increase in the
dependent and unfair background risk, in the form of, say, an increased chance of loss
ox*

in the amount excess of the coverage (i.e., Cov(é,Z) > 0), 95 < 0 holds unambiguously

if and only if S, < 0 and S,, > 0 hold simultaneously.

However, Eichner (2008, Proposition 2) shows that both DARA and the variance

vulnerability (i.e. §, <0 < S,) properties lead to infer that an agent with mean-



variance preference is “risk vulnerable”. This leads us to state the following

proposition.

Proposition 2. A risk-averse exporting firm will optimally reduce exports and increase
domestic sales being confronted to a dependent unfair background risk if and only if it is risk

vulnerable.

It is interesting to note from Eq. 12 that even when the risk-averse exporting firm is
confronted with an increase in the independent and unfair background risk (i.e.
Cov(&,Z) = 0 and consequently, CE = 0), in the form of, say, a disruptive technology

shock, optimal export falls if and only if the exporter is “risk vulnerable”.

Therefore, as the willingness to pay for reduction in exports decreases in (expected)
profit and increases with profit-risk, then an increase in unfair and independent
background risk has a tempering effect on the marginal willingness to sell for the
export market. In other words, even when the two sources of risks are stochastically
independent, the background risk can still be indirectly controlled via more domestic

sells and less exports.
5. Change in the dependence between background risk and the exchange rates.

Now, let us move on to trace out the implications of change in the dependence

structure between the exchange rate risk and the background risk.

Implicit differentiation of Eq. 8 w.r.t. yields

ox* _ 1 1 v (x*)
Sgn (6C0v(é,Z)) = —s8n [2 (veR(x*)+BCOv(é,Z)) (R(x*) ) + gv] (14)
where ¢, = (:TS) (1;—") is the elasticity of risk aversion w.r.t. v;. We have utilised Eq. 8
. ?vp(x*) P ovg(x*) N
and substituted TxoCon D) 2BR'(x*) and FoovG ) 2BR(x™).
9x* . . 1 1 vr(x")
Eq. 14 suggests that Foov e 0,if and only if &, > —~ (veR(x*)+ﬁCov(é,Z)) (R(x*) )

Now, let us consider the RHS of this inequality. Let



1< 1 > <vﬂ(x*)> 1
2\v,R(x*) + BCov(&,Z)) \R(x*) ) ~ 20
Then, it can easily be shown that

® € (0,1].

ax*

Therefore, whenever ¢, > —0.5, v D)

< 0 will automatically hold true.

Hence, we can state the following proposition:
Proposition 3.

The firm will optimally decrease export and increase domestic supply whenever &, > —0.5

holds.

The condition €, > —0.5 guarantees that the degree of risk aversion, in relative terms,
does not decrease “too strongly” owing to the increased chance of loss in the amount
excess of the coverage, or the increased threat of deterrence by the partner country’s

government policies, coupled with the exchange rate risks.
6. A parametric example.
Let us exemplify the generic framework in terms of a specific preference function, say
Un, vr) = g — v7 (15)

As demonstrated in Saha (1997), Eq. 15 allows us to have the most flexibility, since it
does not require to presume any specific assumption on the pattern of risk-preference

structure.

Hence, the expression for the MRS between risk and return for the exporting firm

would become

St V) = (b/ @z~ vy~ (16)

and the F.O.C. for exporting sales turns out to be
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v = o (17)

a{peR'(x*) — R'(y" s @ — b <_av,,(x*)>

0x

Given Eq. 17, we can come up with the following results equivalent to Propositions

1(a) - (b), 2-3.

Corollary (a). Comparative static effect w.r.t. p :

sgn (f,%) = sgn [Bala — D{uR' (x*) — R' )] (18)

dx*

Therefore, ( 5 ) < 0if and only if (1 — a) < 0. However, as

Uz

b(1—a) -
Su = W”n(b Y (19)

Sy < 0, whenever (1 — a) < 0. In other words, (%) < 0, if and only if the preference

follows DARA, which has been argued in Proposition 1(a).

Corollary (b). Comparative static effect w.r.t. v;:

sgn (E)x*> ~ s Iﬁzb(b D 0V, (x™) v*(b_Z)l (20)

ov, ox °
Therefore, (%) < 0if and only if (b — 1) > 0. However, since,
Z

RICEEY

T T

S, > 0, when (b — 1) > 0. In other words, (Z—f) is unambiguously negative when S, >
VA

0 (variance vulnerability); which is precisely the statement in Proposition 1(b).
Corollary (c). Impact of facing Af > 0.

Implicit differentiation of Eq. 17 and substituting values we obtain,

10



ax* 2bp; 17y (-1 (1—a)uz; R'(x*)Cov(éZ)
T a T (0, (x*)/0x)

ME CE

N (b — D[Bv; + Cov(&, Z)R(x")]
Ur
VE

(22)

Therefore, likewise the general scenario, here also we have ME >0, VE>0 and CE >0
(equality will arise in case of independent background risk, such as a disruptive

technology shock), whenevera > 1,b > 1, or S, < 0 < §,,. Hence, Proposition 2 is also
satisfied: Z—); < 0 under dependent or independent background risk to export, if and

only if the exporter is “risk vulnerable”.
Corollary (d). Comparative static effect of ACov(€,Z) > 0

Implicitly differentiating Eq. 17,

()~ berem ) (Fe)  0-0)] @
Sgh dCov(é,Z) B veR(x*) + pCov(&,Z)) \ R(x*) (23)

ax*
dCov(é,Z)

This yields ( ) < 0, if and only if (b — 1) > 0. However, from Eq. 16, it can be
easily checked that (b — 1) = ¢,. Therefore, this implies &, > 0 > —0.5 holds true.

Therefore, Proposition 3 is satisfied as well.
7. Concluding remarks.

For an exporting firm under uncertainty, tampering effect of unfair background risk
on the exporting firm’s decision problem regarding the relative quantity to be sold
optimally abroad, vis-a-vis to the domestic market, is an immensely important but has
been left unexplored. This paper has taken up the practically relevant case of
dependent and unfair background risk, such as greater possibility of incurring losses
under export credit insurance with non-proportional reimbursement scheme, or the

threats of facing political or ToT externalities from the bilateral trading partner(s). The
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mean-variance decision — theoretic analysis considered in this paper provides
plethora of astounding insights with clear intuitive appeal. The major advantage of
this approach has been to yield all the comparative static results of optimal export
sales in response to the changes in distribution, size, or in the dependence structure of
the background risk in terms of monotonicity and curvature properties of the
marginal willingness to substitute risk for return. Such analytical insights are quite
novel in the literature of international economics. As a future direction, one can extend
this analysis to explore the decision problem for a firm regarding how much to invest

abroad optimally to acquire foreign assets.

References.

1. Kawai, M. & Zilcha, 1., 1986. International trade with forward-futures markets
under exchange rate and price uncertainty. Journal of International Economics, 20,
83-98.

2. Viaene, ].M. & Zilcha, I, 1998. The behavior of competitive exporting firms
under multiple uncertainty. International Economic Review, 39, 591-609.

3. Broll, U. & Eckwert, B., 1999. Exchange rate volatility and international trade.
Southern Economic Journal, 66, 178-185.

4. Broll, U. & Mukherjee, S., 2017. International trade and firms” attitude towards
risk. Economic Modelling, 64, 69-73.

5. Funatsu, H., 1986. Export Credit Insurance. The Journal of Risk and Insurance, 53,
679-692.

6. Ethier, W. J., 2004. Political externalities, nondiscrimination, and a multi-
country world. Review of International Economics, 12, 303-320. Reprinted in: W.
J. Ethier & A. L. Hillman (Eds.), 2008. The WTO and the Political Economy of Trade
Policy. Edward Elgar, Cheltenham UK, 370-387.

12



10.

11

12.

13.

14.

15.

16.

17.

Ethier, W.]., 2007. The theory of trade policy and trade agreements: A critique.
European Journal of Political Economy, 23, 605-623.

Ethier, W. J., 2011. The political economy of protection. In: D. Bernhofen, R.
Falvey, D. Greenway & U. Kreickemeier (Eds.), Palgrave Handbook of
International Trade. Palgrave McMillan, London UK, 295-320.

Ethier, W. J., 2013. The trade-agreement embarrassment. Journal of East Asian
Economic Integration, 17, 243-260.

Ethier, W. J. & Hillman, A.L., 2018. The Politics of International Trade. In: R.D.
Congleton, B.N. Grofman & S. Voigt (Eds.), The Oxford Handbook of Public Choice,

Volume 2, The Oxford University Press.

.Nakhoda, S., 2018. The impact of long-term secured loans on exports at the

tirm-level: The case of a developing country. The Journal of International Trade &
Economic Development, 27, 565-584.

Eichner, T. & Wagener, A., 2003. Variance Vulnerability, Background Risks,
and Mean-Variance Preferences. The Geneva Papers on Risk and Insurance Theory,
28, 173-184.

Eichner, T., 2008. Mean Variance Vulnerability. Management Science, 54, 586-
593.

Eichner, T. & Wagener, A. 2009. Multiple Risks and Mean-Variance
Preferences. Operations Research, 57, 1142-1154.

Ormiston, M. B. & Schlee, E. E., 2001. Mean-Variance Preferences and Investor
Behaviour. The Economic Journal, 111, 849-861.

Epstein, L. G., 1985. Decreasing Risk Aversion and Mean-Variance Analysis.
Econometrica, 53, 945-961.

Embrechts, P., McNeil, A. & Straumann, D., 2002. Correlation and dependence
in risk management: properties and pitfalls. In: Risk management: value at risk

and beyond, 1, 176-223.

13



18. Eichner, T. & Wagener, A., 2012. Tempering effects of (dependent) background
risks: A mean-variance analysis of portfolio selection. Journal of Mathematical

Economics, 48, 422-430.

14



	GEP WP cover.pdf
	WP-Version_Export_under_undesirable_risk_18Sep2018.pdf

