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Abstract

Aroundthe15thof October2001,a groupof youngpeoplehavea glassof Champagneat

thepianobar of theCentral PlazaHotel of Zürich, but surprisethewaiter doesn’t accept

theSwissairQualiflyerMasterCard.

The onceSwisspride Swissairis grounded. Theshareshavelost nearly all their value.

Whenthe airline wasgroundedat the beginning of October, its shareswere taken off the

stock exchange for two daysto avoidpanic. Such drastic failuresdo not happenfromone

dayto theother. It all startedbefore...“The losses,which wereincurredfollowinga massive

expansionpush,were greaterthananalystshadexpected”(BBCNews,3rd of April, 2001).
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In thispaperweshowthat thefirstmassivealarm signalsof bigger andbigger risk of SAIR

goingunderwere alreadypredictablefroma purely statisticalviewpoint, ignoring specific

domainknowledge of the airline industry, at the endof December1999. We compare the

resultswith otherairlines for thesameperiodof time.

Annotated Graphs

In thissectionwepresentsomebasicgraphsthathelpto understandthebehavior of theshare

pricesandsomeof their movementsin relationwith certaineventsof the relatedperiodof

time.

Figure1 shows theopeningpricesfor SAIR GroupN tradedat theSWX, Zürich from

the 2nd of August1996 to the 29th of October2001. The pointsmark the maximaland

the yearly minimal values. The graphhighlights the global trend andfluctuationsof the

shares.Its comparisonwith theXAL Airline Index (Figure2) is interestingastheAirline

Index is designedto measuretheperformanceof highly capitalizedcompaniesin theairline

industry. It trackstheaggregateperformanceof majorU.S.andoverseasairlines(e.g.KLM,

Northwest,Southwest,Delta, ...) but not Swissair. Both curvesshow an increasingtrend

from August1996to July 1998with a maximalvalueon the15thfor Airline Index andon

the16thfor Swissair. Thesharesof Swissairstartto fall from thebeginningof 2000.

Figure3 shows the daily percentagechangesfor the sameperiodof time. This is the

relative differencein percentagefrom the sharepricesat day
�

andat day
�����

, suchthat

the down falls arepositive percentages.Figure4 is the samegraphasFigure3 without

the negative outlier valuecorrespondingto October2001whenthe shareprice wasclose

to 1 and then rise by a factor of 7. Comparedto Figure1, this graphgivesevidenceof

the suddendown falls (with amplitudeshown by the barsabove 0) from one day to the

other. Thepointsabove theline 0 show theyearlymaximalpercentagefalls andthepoints

below 0 theyearlyminimal percentagefalls. Thedatesarewritten asmonth/day/year. It is

interestingto seethat themostimportantdaily decreasingjumpsarisemostof the time in

Octoberor December. No wonderpeoplespeakaboutOctobercrashes.

Amongothers,hereagainwe canspotsomeimportantdatesthatshow the influenceof

news. The downward jump (henceupward movementin the shareprice) at the beginning

of August1996couldbe theconsequenceof thebeginningof theCrossairventurein July.

The suddenandsporadicdown fall of the shareprice on the 28th of October1997coin-
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cideswith thenew agreementstipulatingthereductionof salariesby threepercentandthe

concurrentextensionof theworking weekby onehour. Themaximaldaily jump of shares

at thebeginningof January1999might bea consequenceof thespecialofferedfaresto 99

destinationsstartingat 99 CHF. Themaximalpercentagelossof 1999recordedthe15thof

Octobershouldcorrespondto the eventof the 13th OctoberwhenDelta quits the alliance

with Swissair. Someotherjumpsor falls arehiddenby theamountof data,but we cannote

someeventslike theacquisitionof LTU on the12 of November1998. This causeda jump

of the sharesfrom 328 to 341 CHF, correspondingto a negative valueof the percentage

changeof -4� which is ratherhigh andshows the shareholderstrust in thatdecision.We

alsonoticethatthefatalcrashat Peggy’s Cove (SR111from NY to GVA) duringthenight

from the2nd to the 3rd of September1998led to a percentagefall of only 3.2� which is

surprisinglylittle. Thisshowsthattheeventdidn’t affectSwissair’s reputationtoomuch.At

leasttheeventwasverywell managedandtheshareholderskepttheretrustin theairline. It

wasthefirst crashin 19 years.The2ndof October1998thefirst estimationof theSwissair

disasteris announcedleadingto asuddendown fall of theshareson the5th of October. We

couldcontinuecommentingdateswith eventsthatwereimportantfor theairline. However

thestronginfluenceof theshareholderson thedaily changesis not somethingnew, though

the impactof someeventson changesis of crucial importanceandneedscarefulanalysis.

In the next sectionwe show that carefulstatisticalrisk measurementis crucial to arrive at

aworstcaseprediction.Thelatteranalysismayevenleadto anestimationof insolveney.

On Extr emeValueTheory and Swissair

“What we want is an opportunity–and–riskradar, which will emphasizeboth the positive

andnegativesidesto risk” saysSchorderetthefirm’s CFO,in January2000.And headds:

“Shareholdersincreasinglyrequirerisk–relatedinformation.Thefinancialmarketsaretend-

ing towardspayingapremiumfor companiesthatcandemonstrategoodbusinessrisk man-

agement.” In this studyweshow thattheuseof ExtremeValueTheorymight alreadyat the

endof 1999havebeenausefulrisk radaralert.

ExtremeValueTheory(EVT) for financialrisk managementis an emerging discipline

of statisticsthat looksat extremeevents,andconcentrateson therisk of extremecasesthat

might have never happenedbefore. EVT hasyet to make it into mainstreamrisk manage-

mentmethodology. Thereis alsoa growing interestin thesubjectfrom insurance,andthis
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in particularfor high layerexcess–of–lossreinsurancebusiness.For an in depthreview of

this topic we suggestthe book of Embrechtset al. � . A summaryof EVT techniqueswith

severalrisk managementapplicationsis theeditedvolumeEmbrechts	 .
It is the31stof December1999,andamonghisgoodintentionsfor thenew millennium,

aninvestordecidesto evaluatetherisk hetakeswith his own portfolio. In thepast,heused

to saythatif hewould suggestonly oneshare,it wouldhavebeenSwissair. Comparingthe

trendof theSwissairquotes(Figure1) with thetrendof theAirline Index from 1996to 1999

(Figure2), hehasno realreasonto worry abouthis Swissairshares.Themarket in general

looks however ratherunstablesincethe middle of 1998,with several larger up anddown

movements.

Lookingat thedaily percentagefalls (Figure4), 1999seemsto bemorestablethan1997

and 1998, in the sensethat daily surprisesare rare. That is exactly he decidesto focus

on. He concentrateson thesecatastrophicfalls which have the most importantimpacton

thevalueof his shares.Fromthedaily percentagefalls of theperiodof the2ndof August

1996to the31stof December1999,heretainsthemonthlymaximalpercentagefalls of the

openingsharevaluesrepresentedin Figure5. Theline is a smoothcurve on thetrend.The

reasonwhy hestudiesmaximais thatnormaldaily movementsandextremeevents(like the

market’s reactionto badnewsor acrash)areof anentirelydifferentnature.

As dataarenot abundanthedecidesto applyEVT to themonthlypercentagefalls sup-

posingthat they aresufficiently separateby news (events)andtime to be independent.He

knows that this might not be true, but is the besthe can do. His aim is to calculatethe

returnlevel, which is a risk measure.The 
 –monthlyreturnlevel is thelevel which,on av-

erage,shouldonly beexceededin onemonthevery 
 months.Thechoiceof thelevel 
 is

a risk managementdecision,similar to thechoiceof attachmentpoint for anexcess–of–loss

reinsurancetreaty.

Our investorusesa generalizedextremevaluedistribution to estimatethereturnlevels;

seeEmbrechts	 for details.Theupperpanelsof Figure6 areusedto assessthemodel.If the

generalizedextremevaluemodelis correct,thepointsshouldfall alongtheline. In ourcase,

themodelseemsfinethoughit doesn’t well capturetheoutlierof morethan15%of October

28, 1997. The bottomleft panelshows theestimatedreturnlevel andthe95%confidence

intervals for differentreturnperiods(in months)given by the abscissaof the graph. The

confidenceinterval givesan indication of how much uncertaintythereis in our estimate

of the returnlevel. The intersectionof thevertical line with the returnlevel line givesthe



5

estimateof the 600–monthreturn level, that is the valueexceededonceon averageevery

50 years.Of coursehecouldhave estimatedthe300or 3000–monthreturnlevel but this is

morea personalandsometimespolitical/strategic decision. It goeswithout sayingthatan

investorwould typically chosea lower returnperiodthana risk managerin a bank. It very

muchdependson how often we could sustain(psychologicallyaswell asfinancially) the

worstcaseoccurring.

The estimatedvaluefor the 600–monthreturnlevel is around20%andtheconfidence

interval about(2%, 42%). As healsodecidedto bevery reasonablethis new year, it is the

moreconservativevalueof 42%thathedecidesto considerthoughit is morethan12 times

aslarge asthe meanvaluesof the monthly maximafor that period(from the 2nd August

1996to the31stof December2001).In orderto calibratethis risk measure,herepeatedthe

sameanalysisfor theAirline Index overexactly thesameperiodof time. Theresultingplots

areshown in Figure8, computedfrom applyingtheEVT methodon themonthly maxima

of Figure7. It shows an estimatedvalueof around14% for the 600–monthreturn level,

with a confidenceinterval (1%, 27%). Theupperboundof 27%comparedto the42%for

SwissairwouldmeanthattheAirline Index is 36%lessrisky thanSwissairsharesusingthe

600–monthreturnlevel asour risk measure.

Whathappenedfinally? On the3rd of April 2001,theSwissairshareopenedat 28.73%

below its closingpriceof thedaybefore.

Time is passing.May 2001recordsamaximumpercentagefall around5%,Junearound

11%, July around6%, and August around11%. Swissairis on the cover pagesof the

newspapersand uncertaintyincreasesday by day. Our investormadea secondanalysis

basedon thedatafrom the2ndof August1996till theendof August2001. Again hefits

a new modelincludingthenew dataandcalculatesthereturnlevels. Theresultinggraphis

shown in Figure10 andthe estimated600–monthsreturnlevel is now about41% with an

upperboundof the95%confidenceinterval around80%,a valuehedecidedto retain. For

the sake of comparison,Figure11 givesthe monthly maximaof the Airline Index for the

sameperiod. The resultsfrom the applicationof EVT areshown in Figure12. The same

methodhasbeenappliedon the monthly maximaof Lufthansa(Figure13) for which the

graphicalresultsarepresentedin Figure14.

After two daysof closureof theSAIR group’sshares,the3rdof October2001,theshare

valueis 1.27,leadingto a “percentagefall” of 96%. This is not really a percentagefall as

themarketwasclosedfor 2 days,andit wouldhavebeenwrongto saythatourrisk manager
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underestimatedtherisk. The80%heobtainedwassimplyamostseriouswarning.

Conclusion

Thispapergivesaposterioranalysisof thesharesof Swissair. Wespecificallylookedatex-

trememovesin thedataconsideredfrom somerisk measuressuggestedby EVT. Of course

EVT cannotdo magicandwe arefar from sayingthat it predictsthe futurewith certainty.

But EVT canplayanimportantrolein risk management,providingsensibletoolsto measure

risk by modellingextremeevents.Thefinancialindustry(banking,insurance,regulators)is

graspingthevalueof EVT to modelrisk from a quantitative point of view. Theabove dis-

cussiononly givesa minimal analysisandcouldhave beenfine tunedin severaldirections.

For instanceby takingdependencewithin thetimeseriesinto accountor by lookingnot just

at the largestmovesbut at the � –largestones(���� ), say, over a certainperiodof time.

We alsocouldhaveEVT–modelledseveralairline sharesjointly. Thewaywe presentedthe

analysisreflectsour view on how EVT canbeusedasa day–to–dayexploratoryrisk man-

agementtool. Muchof finance,andhenceof quantitativerisk management,is caughtin the

straightjacket of the(multivariate)normaldistribution whereextrememovessimply do not

occur. From practice,asfor instanceshown in the Swissairexampleandmany more,we

know that extremesdo occur. EVT givesa way of breakingout of the normalworld and

enteringinto amorerealisticworld whereextremesaremorelikely to happen.

References
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Figure1: OpeningSAIR GroupN pricesat theSWX, Zürich from the2ndof August1996
to the29thof October2001,in CHF.
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Figure2: Openingpricesof theXAL AmericanStockExchange,from the2ndof August
1996to the29thof October2001,in USD.
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Figure3: Daily percentagechangesof thesharesof Swissairfrom the2ndof August1996
to the29thof October2001.
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Figure4: Daily percentagechangesof thesharesof Swissairfrom the2ndof August1996
to the29thof October2001without theoutlierof October2001.
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Figure5: Monthly maximalpercentagefallsof theopeningsharesof Swissairfrom the2nd
of August1996to the31stof December1999.
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Figure6: Diagnosticplotsfor theEVT fit to Swissairdatafrom the2ndof August1996to
the31stof December1999.
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Figure7: Monthly maximalpercentagefallsof theopeningvaluesof theAirline Index from
the2ndof August1996to the31stof December1999.
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Figure8: Diagnosticplotsfor theEVT fit to Airline Index datafrom the2ndof August1996
to the31stof December1999.
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Figure9: Monthly maximalpercentagefallsof theopeningsharesof Swissairfrom the2nd
of August1996to theendof August2001.
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Figure10: Diagnosticplotsfor theEVT fit to Swissairdatafrom the2ndof August1996to
theendof August2001.
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Figure11: Monthly maximalpercentagefalls of the openingvaluesof the Airline Index
from the2ndof August1996to theendof August2001.

0 10 20 30 40 50 60

1
2

3
4

5
6

7

Month

m
ax



18

Figure12: Diagnosticplotsfor theEVT fit to theAirline Index datafrom the2ndof August
1996to theendof August2001.
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Figure13: Monthly maximalpercentagefalls of theopeningsharesof Lufthansafrom the
2ndof August1996to theendof August2001.
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Figure14: Diagnosticplots for the EVT fit to the Lufthansadatafrom the 2nd of August
1996to theendof August2001.

0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

Probability plot

empirical

m
od

el

2 4 6 8 10

2
4

6
8

10

Quantile Plot

empirical

m
od

el

1e−01 1e+00 1e+01 1e+02 1e+03

5
10

15
20

25

Return Level Plot

Return period

R
et

ur
n 

le
ve

l

Density

x

f(
x)

0 2 4 6 8 10 12

0.
00

0.
05

0.
10

0.
15

0.
20

0.
25


