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A fundamentalconceptin mathfinanceis thatof risk-neutralprobabilitymeasure�������
for a tradedsecurity � . Thetaskof pricing a derivative instrumentis equivalent

to computingtheexpectationof thepayoff undertherisk-neutralmeasurein thecase
of European-styleoptionsandto maximisingthatexpectationover all stoppingtimes
in thecaseof American-styleoptions.

The most widely-usedmodel for equity stock pricesis the geometricBrownian
motion, resultingin the celebratedBlack-Sholesformula for the price of a European
call. Oneconsequenceof thismodelis thelognormalrisk-neutralprobabilitymeasure.
However, it haslong beenrecognisedthat theobservedrisk-neutralmeasuresarenot
lognormal,asexhibitedby thesocalled”volatility smile.”

Estimationof therisk-neutralmeasure(sometimesreferredto asimpliedprobabil-
ities in the literature)without the assumptionof lognormalityhasbeenattemptedby
someresearchers(e.g.Rubinstein),alongwith qualitativecomparisonsof theestimated
measures.However, no inferencemethodshavebeenproposedto allow statisticaltest-
ing andcomparisons.

Theproposedproblemdealswith theestimationof therisk-neutralmeasure
�������

fromtheobservedoptionprices.In ordertousetheestimatedmeasure	������� in analysing
market conditions,two questionsmustbe answered.Firstly, somecharacteristicsof
theestimatedmeasure 	������� have to beidentifiedasusefulmarket indicators.Usually,
thesecharacterisicscanbeexpressedassomefunctionals
 of 	������� andaretherefore
randomvariables.Oneexampleis thestandarddeviationof therandomvariable���� � � �
under 	������� (whichcanbeexpressedas 
 � 	������������ ���� ������� 	����������������� , commonlyre-

ferredto astheimplied volatility. Anotherexamplewould be 
 � 	��� � 	����� � � , for any
fixed

� � , which is thepriceof abinaryoptionon � with strike
� � . Secondly, statistical

propertiesof 	������� mustbe examinedin orderto assesthe dispersionof the random
variables
 � 	��� . Sinceeachcriterion 
 � 	��� is a statisticof theobservationsit wouldbe
usefulto developtestsfor statisticalhypothesisconcerningtheestimatedcriteria. For
example,it would beusefulto identify statisticallysignificantdifferencesin estimates
basedon differentdatasetsin orderto identify changingmarket conditions.Suchtests
couldbeof tangibleinterestfrom therisk-managementpointof view.

It is hopedthatsomeapproachesto thesestatisticalinferencequestionscanbede-
velopedduring theworkshop.Therelatedissuesof constructingalternative (to those
suggestedin the literature)estimators 	������� andusefulcriteria 
 � 	��� canalsobe ex-
ploredif thereis sufficient interestamongtheparticipants.

Somemarketdatawill beavailablefor testinghypothesesandproposedapproaches.
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