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EDITORIAL

Salutary Skewness: Risk Financing of the Third Kind?
Michad R. Powers

Given the complexities of modean risk finance, it is remarkable that virtudly all finanaal
risk management produds are based upononly two undelyingtools. diversification and
hedging. As| have noted elsewhere,[*] these two methodsmatch precisely thetwo earliest forms
of “insurance” commonly attributed to theandents: thedivison and swapping of cargoes
among ships (diversification throughrisk pooling), and the use of bottomry contracts?] (hedging
throughrisk trander). Thus notonly are there only two fundanental tools of risk finance, but
there has been no significant innovdion at the foundaionsof thefield since the dawn of
commerce.[*]

Thepredomnance of these two undelying risk-finandng techniques raises a couple of
interesting questions  Are diversification and hedgng the only fundamental techniques possible?
Andif not, then why dorit we commonly see any third kind of techniqueopeating in practice?
To address these questions | will explore the motivationsfor diversification and hedging;i.e.,
how both techniques derive valuefrom redudng the statistical variance (or standard deviation) of
finandal results.

Consder thevariance of aportfolio of two randam returns, X and Y :[*]

Var[X +Y] =Var[X] +VarY] +2E[(x " E[X])(v E[Y])]

=Var| X] +Var[Y] +2Corr[ X ,Y]\/Var[X]Var[Y] , (1)
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where Corr[X,Y]" [#1+1] denotesthecorrelation between X and Y. Clearly, for fixed

values of Var[ X] and Var[Y] , thevariance of the portfolio decreases as the correlation goes

from +1 (pefect positive correlation) to " 1 (perfect negative correlation).
Now consder afirm with a portfolio congsting only of therandomreturn R. Hedging
makes use of equaion (1) directly by identifying R with X, and then selecting anew random

return, Y, that is sufficiently negatively correlated with R so tha

Var|R+Y| <Var[R].

Thisistrueaslongas Corr|R,Y| <" 1 /Var[Y] .
2 Var[R]

Diversification makes use of equaion (1) more subtly, identifying R with X +Y by

subdividing it into two (perfectly postively correlated) pieces, X =aRand Y = ( " a)R, for
some a € (0,1). Thenthe Y pieceis exchanged for anew randomretum, Y"=(1#a)Z, that is

asufficiently less than perfectly postively correlated with X so tha

Var[aR+ (8 a)z] <var[R].

Thisistrueaslongas Corr[R,Z] <%1;aaz),t//z:%§} ( "1§aa% \\;Zi{i} .

Since diversification and hedging identify R with X +Y and X, respectively, thereis

only oneadditiond meansof interpreting equaion (1): identifying R with Y. However, this
third approach merely swapstherolesof X and Y in equaion (1), and so necessarily leadsback
to the conaept of hedging. Essentidly, diversification and hedging exhaug al potential for
variance-minimization. Theefore, to discover atruly novd third methodof risk finance, we

mug look elsewhere.



At this point, it isingructive to reflect on why onemight want to minimize variance in
thefirst place. Themos straightforward explanaion is the mean-variance principle,[’] which

can bejudified formally by consdering the Taylor series expangon of the expected utility of a

given outcome. Letting u(*) denote the decision maker's (infinitely differentiable) utility

fundion, W denote hig’her initial wealth, and R denaote arandomreturn, we may write

E[u(w + R)] = u(w +E| R]) + % u"(W +E| R])Var[ R]

L @)
+%u"(W + ] R])EiR# E[R]) K

For a risk-averse and prudent decision maker[°] whose utility fundion can berepresented
by a cubic (or quadratic) polynomial,[’] expected utility isincreasing in the mean and decreasing
in thevariance[?] To gobeyondmean and variance, themost natural thingto doisto consder
thethird term of theTaylor series, which captures the skewness (asymmetry) of thedistribution
throughthethird central moment (TCM).[®] Then, for arisk-averse and prudent decision maker
with a cubic utility fundion, expected utility isinareasingin the TCM.[*]

This suggests that we look for new tools of risk finance anong methodsdesigned to
maximize the TCM. In amanne andogousto equation (1), consder the TCM of a partfolio of
two randomreturns X and Y:

TCM[X +Y|=TCM[X| +TCM][Y]

+3E@C)< " E[X])Z(Y " E[Y])f‘+ 35@% " E[X])(r" E[Y])Z‘(g

=TC|v|[x] +TC|v|[Y]
(3

+ 3Corr[x2, y] \/Var[xz]Var[y] + BCorr[x, yz] \/Var[x]Var[yz] ’



where x = X " E[X]| and y=Y " E[Y]. Inthis case, we see that for fixed values of thevarious
variances, the TCM of the portfolio decreases as either Corr[xz, y] or Corr[x, yz] goesfrom +1

to "1, andincreases as either TCM[ X | or TCM[Y] increases.
If we mimic hedging, by identifying R with X (and r with x), then there are two ways

to increase TCM[ X +Y]|: (a) by selecting Y so that Corr[rz,y] and Corr[r,yz] areaslargeas

possible, or (b) by selecting Y sothat TCM([Y] isaslargeas possible. If we mimic
diversification, by identifying R with X +Y (and r with x + y), then there are two

corresponding ways to increase TCM[ X +Y]: (a) by selecting Y"=(1#a)Z so that
Corr[azrz, (1— a) z] and Corr’g@r,( " a)2 zzf are aslarge as possible, or (b') by selecting

Y"=(1#4)Z sothat TCM[(l" a)Z] isaslargeas possible.
Unfortunaely, both methods(a) and (&) are based uponsubtie correlative effects
between linear and quadratic forms of r and y tha would be extremely difficult to detect in

practice. Ontheother hand, both methods(b) and (b’) are quite straightforward. Notingthat (b)

is clearly supeior to (b') — because the absolute value of TCM[(I " a)Z] is diminished by the

presence of thefactor (1— a) —we may take (b) asthebest candidae for anew risk-finanang

technique

Thisleaves uswith oneconaern: Will thelarge TCM associated with Y tend to bring
with it alargevariance? After al, for therandomreturn Y to “haveroom’ to be skewed, it also
mug have some degree of spread or dispersion.

To tackle this problem head-on, we can ssmplify matters by allowing therandomreturns

R and Y to bestatistically indgpendent, so tha equaions (1) and (3) become



Var[R+Y]| =Var[R] +VarY|
and
TCM[R+Y]=TCM[R|+TCM[Y],
respectively. Then, to make sure tha the contribution of the TCM term in expression (2) does

not offset thevariance term, we can impose the condition

%u"(W +E| R])Var[ R+Y]+ % u"(w +E| R])TCM[ R+Y]
> % u(w+ E[R]var[R] + é u{w + E[R])TCM[R]

which smplifiesto

TCM|Y|>' #(W E[R])VarY
Ut

or equivalently,

SHY]> 3 “%W+ E[ R%), @

where Sk{Y] denotes the coefficient of skewness.[*'] Onemightsay tha any return Y satisfying

condition (4) possesses salutary skewness.

Assuming tha u() can be approximated by exponential utility over therelevant domein,

werewrite (4) as

SKY]> W



) - -
whee c= >0 denotes therisk-aversion coefficient. Assumingfurther tha Y is,

ufw+E[R])
roughly speaking, “significantly different from zero” (i.e., ‘E[Y]‘ >2,[Var[Y]), we obtain the

weaker (i.e., necessary) condiion,
1 e

Given that thevalueof 1/c has been estimated to beapproximately 0.16(Firm Equity) in

12]

practice,[ ] it follows tha salutary skewness can be achieved only if

Uy >0.96(Firm Equity) c
BLSEE=T R

where therighthand sideis genedly avery largepostive nunber.

To ge aconaete idea of how difficult it isto satisfy condition (5), assume tha the
randomreturn Y represents thereturn on aventure-capital investment in ahigh-risk, high-
potential start-up company for which theinvestor receives either zero or alarge postive
payback, B. Then Y may bewritten as

Y = 1B,
where | isaBernouli( p) randomvariable with p<%, and (5) smplifies to
0.9 Firm Equit
N gFi quua.

i 2p)\/1"pp

Noting that therighthand side of (6) reaches aminimum value of about 3.2(Firm Equity) at

(6)

p =0.19], we see tha, even unde the mog favorable conditions the Bernouli modd requires

an upsdereturn of more than three times thefirm’'s current equity to provide salutary skewness.



Fromtheabovediscussion, | would condudetha beyond diversification and hedging, no
third kind of risk-finanang mechanism is likely to beencountered in practice. While this
negdive result cannotbe proved rigoroudy, the above heuristic arguments do show convinangly
tha (1) salutary skewness iSthe mog reasonable candidate for athird typeof risk finanang, and
(2) thismethodis highly unlikely to succeed in thereal world. All thingscongdered, it actudly
seems much more likely to find a*“ sophisticated” firm attempting to implement salutary
skewness, butfailingto satisfy condtion (4), than to find a firm successfully employing this

technique
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[Y] See Powers (1999).

[?] Under a bottomry contract, aland or marine trader would take out aloan of merchandise or money from a
merchant, agreeing to ahigh rate of interest. If all went well, then the principal and interest would be paid at the end
of the trading venture; if the merchandise were lost or stolen, then the principal and interest would be forgiven.

[*] Note that modern “insurance” products are simply perfect (or near-perfect) hedging instruments.

28
[*] The variance of arandom variable X isequal to the second central moment, E%}( " E[X]) (,Where E[X]
denotes the mean or expected value.
[°] The mean-variance principle states that for two random returns, X, and X,, adecision maker will prefer X, to
X, if and only if one of the following two conditions holds: (1) E[X]] > E[Xz] and Var[Xl] sVar[Xz] ;or (2)
E[X,]" E[X,] and Var[X,] <Var[X,].



[°] A risk-averse decision maker is characterized by u'(%f >0 and u"(d} <0, and aprudent decision maker by

u"(% >0. Risk aversion and prudence are common assumptions in the economics of uncertainty.
["] A cubic polynomial is selected because it can reflect both risk aversion and prudence, without having to make
further assumptions about u(4) () and higher-order derivatives.

[®] To be more precise, the partial derivative of expected utility with respect to the mean is positive, and the partial
derivative of expected utility with respect to the variance is negative. If thereisafunctiona relationship between
the mean and the variance (e.g., if the variance is the square of the mean, as in the exponential distribution), then
clearly the two partia derivatives will be related and dependent.

[*] The third central moment of arandom variable X is E[(X - E[X])z}.
['° The finance literature provides convincing evidence that investors are willing to pay arisk premium for the
positive skewness of financial returns. See, for example, Harvey and Siddique (2000).
3y
[*Y] The coefficient of skewness of arandom variable X is defined as TCM[X]/(Var[X]) .

['4] See Howard (1988) and McNamee and Celona (1990). The former author finds that 1/c falls within arange of
0.150 to 0.167 of firm equity for companies in the oil and chemicalsindustry. The latter authors suggest that this
range translates reasonably well across firms from different industries.



