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Vduea-Rik (VaR) isbecoming somewhat of arevolution. Around the glabe, organizations areracing to
m‘plementthene/vtedmlogy Pundits propose extending VaR to ather risks induding aredit risk and
operatlonsrlsk Some even suppose thet dl therisks of an arganization should be ummarized withasngle
risk meesure”

It isthe nature of re/dunorsthatherebeaba:ldaeh One has begun. Critics suggest that VaR may be
ineffective for assessing risks other then market risé—or that it fails even with market risk.* Othersha/enoted
digurbing inconsistendies betwieen risk esimetes produced by different implementations of VaR?”

If the VaR revalution isto sucoesd, it must be tempered by such concerns After dl, VaR isonly atod. Al
tools have limitations. For example, ahammer can drive nalls but it can not drive screws. Saying thet the
hammer islimited isdifferent from saying it is flaved.

To undardand thelimits of VaR, we need to explorewhat it meansto “quentify” risk. Let' sart by defining
rsk:

Risk isexposure to uncartainty.

Accordingly, risk hastwo componants

1. Uncatanty
2. Exposureto thet uncertainty

A synonym for uncartainty isignorance We facerisk because we areignorant

about the future—efter dl, if wewere omnisdient, therewould be no risk. Because

ignoranceisapersond expearience, sk is necessaxily sugjective When we put anumber on risk, that number
saysas much about us—how little we know—sas it says about the world around us

Supposeyou aein acadno. A men rolesadie behind ascreen. If theresult isa 6, you are going to lase $100.
Behind the screen, the man seesthe resuilt of the dietoss but you have not yet seenit. Inthisexample, the
outcomeis catain. It hasdready been determined. Uncartainty exigs only in your heed—but therisk isredl
until you seethede

Let'stry to quantify your rik in thisexample To charadterize therisk, we need to destribe the uncartainty as
wdl asyour expoaure to thet uncartainty. Obvioudy, your exposure is $100. That isthe amount you sand to
losa But whet isyour uncatainty—whet is the probability thet you will lose $100?

If you sy itisonechancein gx, | ansorry. You aewrong. | forgot to mention thet the dieisten-aded. This
illudtrates an important paint. Whenever we try to quantify risk, we are describing our own undersanding of a

! Seethe JPMorgan CreditMetrics Technical Document and “VaR in Operation” by Duncan Wilson, Risk, December
1995

See ‘CIBC Gets Commerdd”, Risk, August 1996

% S Modding of Opera‘JonsRlsk by M. Yored d inthe Finandad Risk Manegement Discusson Group
http JAvww.contingencyandysscom/news (March 1997)

See “The World According to Nassm Tae’, Derivatives Strategy, December/January 1997

® See"Vauea Risk: Implementing A Risk Management Sandard” by ChrisMarshall and Michad Siegdl, Journal of
Derivatives, Soring 1997.

Contingency Analysis www.contingencyanalysis.com



gtuation. Often, there will be agoects of a gtuation thet we are Smply unaware of. It isone thing to not know
the answer to aquedtion. It isanother metter to not even know the question exids

Returning to our casino example, we dlill don't know your probhility of losing $100. It isnot onein ten. After
dl, the man throwing the die may be chedting. We are aware of the possihility, but it isdifficult to placea
number on that rsk.

Wouldit hdpif | told you the men is unshaven and smdls of whiskey? Maybe your opinion would changeif |
told you ingteed thet heisakindy grandfather weearing aboy scout cap. Changing the description may sway
somepeoples opinions. It may not sway others . Risk issubjective

So wha doesthismean if wewant to messure thefinanad risks of an organization? To find out, let’slook &
how risks are quantified. It isafour $ep process

1. Ddinetherisk to be messured.
2. Agreeonamodd for thet risk.
3. Jedfy arik messurethat is compatible with that modd.
4. Edimaethevauedf that messureimplied by the modd.

For example, the process might be asfallows

1. Risk: market risk of aspedfied portfalio

2. Risk model: make varigbles are assumed to bejointly normally digtributed with spedified volatilities
and corrdations

3. Risk measure: oneday 0% VaR

4. Risk estimate: achieved with Monte Carlo sSmulation using 5,000 quesi-randomly generated scenarios

It isthe ssoond Sep of the processthet ispivotd. Itisat this point that we take the subjective nation risk and
desribeit in an objective manner. However, agroup of individuas may agree on amodd, but retain thar ovn
ubjective gpinions about therisk. In this sense, the modd does nat meke risk an objective nation, it merdy
mekesthe meesure of risk an objective nation.

Let'scontinue with the example of market risk. Suppose atrading operation hasimplemented the dbove VaR
sydem. One day atreder takes on aszablelong pastion in the Jgpanese yen—excesding her risk limit. She
knowsthe markets and isaware of acombinaion of market factors—perhgps centrd banks are interveningin
the markets—that are going to drive the yen up in the short-term. She conddersthe pogition gppropriate:

Her risk manager dissgress He does't know about centrd bank intervention—and he doexn't care. All he
knowsisthat the trader has excesded her limit, and he cdls her onit.

Reviewing the VaR number that indicates her limit violation, the trader retorts

“Themodd iswrong. | know the markets | know whet the centrd banks are doing. I’m on the phone with FX
professondsal day long. ThisVaR modd isjugt abunch of formulas It does't know the yenisgoing up,
but | do. Thereiszero risk in my long position because any ather market position, under these drcumgtances,
would beridiculous”

Whoisright, and who iswrong? The trader knowsthe markets. It's her job. By the same token, what isthe
point in having arisk manger who isgoing to be ovarruled by evary treder with amarket view?
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Somemight percave that the ansver isto build a better VaR modd—ane that somehow capturesthe trader’s
intuitive underdanding of centrd bank intervention. Others may ding to the exiding VaR modd, daming thet
effident markets and no-arbitrage conditions ensureits ultimate vaidity.

Infact, nather goproach can possbly work. They both meke asuppostion thet thereisaright” modd—if
only we can identify it. Markets, however, aretoo complex and ever dhanging for any modd to fully describe
Sdecting amodd isasubjective process

Our FX trader and risk meneger have alegitimate difference of opinion. To resolve such astuation, we haveto
get beyond the amplidic notion that oneisright and the other iswrong. In so doing, we mugt chdlengethe
ideathat every risk hesanumba—that thereisa“right” modd that will find that number, and other modds are
“wrong.” We mugt embrace the nation thet risk issubjective

We cannat manege market risk by having arisk maneger forming—and then enforang— his own subjective
opinions about the riskiness of atrade’ s padition. Thiswould be unfair to the treder, and it wiould reduce the
risk meneger to bang, in effect, just ancther trader.

Ingteed, we implement an olyective benchmark for risk in theform of aVaR modd. It may assumethet market
vaidies are normaly digtributed despite some obsavers prefaring the lognorma assumption. It may not
cgpture market leptokurtoss. It probably won't undersand “dicky” voldilities Thisisnot importart.

If we hed aperfect modd, it would know everything there wias to know about the markets It would diminate
the need for traders We could trade the portfalio based upon the modd—and we would be fodlish nat to.

A VaR modd, however, islimited becauseit is objective wheress risk taking is subjective. If we deny thet
Ujedtivity, we deny ardefor humen judgment. Rather then trade portfalios based upon amodd, werdy
upon traders because we bdieve they undersand thingsthe modd cannat.

Thisleaves uswith two—potentidly incondsent—market views

Thet of themodd
Tha of thetraders

Thequedionis How can we use the objective VaR modd to menege therisk taking process, but not place
abitrary—aor even dangerous—regtrictions upon the ectivities of traders?

Theanswer isrisk limits These represent explidt authority for tradersto take podtionsthet differ from the
modd’ s percgption of the markets Risk limits enable an organization to managerisk by limiting tradersto
teking podtionswithin agpedfied range Therde of the VaR modd isto ajectively definewhat thet rangeis
Thetrader’ sraeisto sHect the optimd pogtion withintherange.

Inthiscontext, VaR isjus atod for ddimiting aset of acogptable portfolios Wecancdl it a®risk messure’ if
welike, but we don't haveto.

Likeany todl, VaR haslimitaions. It will be useful for performing sometasks but not athers For example,
other possible goplications of VaR indude:

Determining capital requirements
Caopitd dlocation
Pearformance-beasad compensation
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Each process entalls risk assessment. Accordingly, eechissugjective. If wewish to goply the dgjective tool
VaR to any of these wemudt firg ask what rde VaR isto play. In each casg, some mechanism mugt befound
that will enable VaR to support suiyjective human judgment—without replacing it. For market risk
management, the ansier wasrisk limits. For other possible gpplications, the question remains open.

Glyn A. Holton is a risk consultant.

Contingency Analysis 4 www.contingencyanalysis.com



