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Abstract

Thispaperprovidesa technical overview of OlsenData’s Valueat Riskdata deliverysystem.It
covers howVaRdatais collected,named,computed,andassembledfor delivery, andoutlinesthe
variousstagesof thecomputersoftware for doingthis.
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1 Intr oduction

RIDE is a high quality delivery systemof ValueAt Risk (VaR)datafor a largerangeof financial
instruments.Its primepurposeis to provide daily ‘best’ realandsyntheticpricescomputedfrom
optimallyfilteredhigh frequency data.At thesametime it doesnotsacrificespeedandtimeliness
of availability. In addition to currentdaily data,RIDE is alsousedto producehistoricaldaily
prices.

2 Raw and Filter ed Data

OlsenDatacollect raw high frequency financialdatafrom a numberof sources,filter it in real-
time,andstoreit. Detailsof thecomplex filtering systemarebeyondthescopeof this document,
but canbe found in [Müller, 1999]. Suffice it to sayherethat every received tick is stored,but
markedwith adegreeof credibility, whichcansubsequentlybeusedasa selectioncriterionwhen
extractingdatafrom thedatabases.

Eachfinancialinstrumentis storedin an individual time-seriesdatabase.The samenominalin-
strumentcollectedfrom differentdatasuppliersis storedin separatedatabases,oneper source.
Whenrequestingthe extractionof a given instrument,time seriescanbe merged,andticks se-
lectedaccordingto a largerangeof criteria.All thesame,anaiveview of aninstrumentis asingle
time-seriesirrespective of its source.

3 Contrib uted and Computed Instruments

If thepriceor level of a requestedinstrumentcanbedrawn directly from oneof the ticks stored
in thetime series,thenthis is referedto asa contributedinstrument. However if a pricehasto be
calculatedby manipulationof oneor moreticks from thesameor differenttimeseries,thenthis is
calledacomputedinstrument.

4 Typesof VaR Data

At thetime of writing RIDE offersthreetypesof VaRdata:-

4.1 Snapshotdata

This is thepriceof a requestedinstrumentat or arounda givensnapshottime. For example,the
bid andaskquoteof a foreignexchangespotrateof US dollar againstJapaneseyenat 16:30EST
on a givendate.Thetime hererefersto pricesquotedat that time, not necessarilythetime when
theobservationof thedatabasewasmade.Snapshotpricesarealwaysextractedfrom filtereddata.

4.1.1 Regular data

A specialform of snapshotdatathat is not particularlysuitedto daily extractionis calledregular
data. Thesearesnapshotpricestaken at regular intervals over a periodof time betweena few
daysanda few years.Theinterval canrangefrom a few minutesup to oneday, thusproviding a
sampledtimeseries,eachpointof whichhasthesamepropertiesasadaily snapshotprice.
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At the time of writing regular datais only availableasone–off specialextractions(seeSpecial
Extractionsbelow). However in thenearfutureit is plannedto implementregulardataasanormal
RIDE serviceproviding thetimeperiodis limited to lessthanoneday.

4.2 High and Low data

Thesearethehigh andlow valuesof aninstrumentbetweentwo giventimes.Themaximumtime
interval is 24 hours.Wherethe instrumentis normallyquoted(hasbotha bid andanaskprice),
separatehighsandlows for eachareprovided. High andlow pricesarealwaysextractedfrom
filtereddata.

4.3 Tick data

Thesearethe high frequency contributed ticks selectedaccordingto usersuppliedcriteria. For
exampleall 3 monthUS dollar money market ratescontributedby oneor morenamedbrokers.
Tick datacanbeextractedfrom eitherfilteredor unfiltereddata.

4.4 Extraction time points

Apart from thesnapshottime,or thetime rangesfor highandlow or tick data,we distinguishtwo
furthertimepoints.� Extraction time. This is thetimeatwhichtheobservationsaremadeandthedataextracted.

It is alwaysequalto or laterthanthesnapshottime,or theendof a timerange.� Collection time. This is whentheextracteddatais first availablefor collectionor delivery.

5 SnapshotData

Becauseticks almostnever arrive exactly on a snapshottime, somemethodmustbeadoptedfor
calculatingthevalueof a time seriesat a specifictime. RIDE offersa variety of methods,some
of which involve changingthe timestampof a tick to thesnapshottime. It shouldbe notedthat
not all contributed instrumentscan be subjectedto this process. For example, in the caseof
settlementsandfixing instruments,it doesnot make senseto changethetime. Appendix[B] lists
theinstrumenttypes,andindicateswhethermanipulationof thetime is normallyperformed.The
presentlyavailablesnapshotmethodsare:–

5.1 Tick Before.

Deliver the besttick immediatelybeforethe snapshottime. If thereis none,return a no-data
condition.

5.2 Tick After.

Deliver thebesttick immediatelyafterthesnapshottime. If thereis none,returna no-datacondi-
tion.
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5.3 Previous Tick Inter polation.

Take the besttick immediatelybeforethe snapshottime, convert its timestampto the snapshot
time,anddeliver that. If thereis no tick, returnano-datacondition.

5.4 Linear Inter polation.

Thebestticks just beforeandjust after thesnapshottime arenoted.Fromthesetwo, a synthetic
tick is constructedwhosevalues(whereappropriate)arecomputedby linearly interpolatingtheir
respective timesto thesnapshottime. In thecaseof therebeingnotick yetafterthesnapshottime,
thenrevert to eitherTick Beforeor PreviousTick Interpolation.

A sideeffect of this latter rule, is that it is sometimeshardto exactly reproducedelivereddata,
sincefor a re-extractionat a latertime, therecouldby thenbea tick after thesnapshottime, thus
alteringtheresults.

Wherelinearinterpolationis required,acompromisemustbemadebetweentimelinessof delivery
andmaximisingthechanceof therebeinga tick afterthesnapshottime. Clientsarefreeto choose
thegapbetweensnapshotandextractiontimesaccordingto how they view thiscompromise.

�
�

�
�

o

o

previous tick interpolation
tick before

tick after

interpolation
linear

snapshot time

time

Figure1: Interpolationstylesfor snapshotdata

5.4.1 Stalenessand Hole Filling

Linearinterpolationis only meaningfulif thetwo participatingticksarecloseto thesnapshottime.
If bothticksaregreaterthansomethresholdtimeinterval from thesnapshot,thenthey aredeemed
to bestale. Thestalenessinterval is a usersettableparameter, asis theactionto betaken in this
condition.

RIDE adoptsthepolicy thatholefilling isoutsideof its brief,sincetherequirementsandconditions
of holefilling varyfrom applicationto application.To thisend,staleticksarestill reported,leaving
it up to theclient to decidewhatto do with them.

If theusersetsa thresholdstalenessinterval, anda tick is stale,thenit will bereturnedwith price
or level valuessetto thespecialsymbolNaN.
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5.4.2 Non-interpolated Instruments

Whetherpricesareinterpolatedis normallydecidedby theuser. For certainclassesof instrument,
however, interpolationis never applied.� Fixings,eg. interestratefixings (ir-fixing).� Closingprices,eg. stockindex closingprices(equity-index-close).� Settlements,eg. of optionson bondfutures(opt-bond-future-settle).� Benchmarkbonds(bmk-bond) wheretheunderlyingbondmaturitycanchangefrom tick to

tick.

6 Instrument Typesin RIDE

Daily extractionwith RIDE startsfrom alist of instrumentsthataclient requires.At presentRIDE
supportsa repertoireof over 90 differentkinds of financial instrument,eachof which hasto be
specifiedin a mannerthat is comprehensibleto both computersoftwareandthe peoplethat use
theresultantdata.

6.1 Naming

Requeststo OlsenData’s time seriesdatabasesaremadein a complex languagecalledSQDADL
[Beck etal., 1998]. While suitedto computerprograms,it is not thekind of syntaxthatlendsitself
easilyto communicationamongstnon-ITpeople.To helpbridgethegapbetweenaneverydayde-
scriptionof aninstrument(eg. thespotexchangeratebetweenUS dollarandSwissfranc)andthe
softwarerequestto a time-seriesdatabase,RIDE introducesthenotionof instrumentnicknames,
which aresimpleenoughto beunderstoodby non-IT market professionals,yet preciseenoughto
betranslatedinto unambiguousSQDADL requests.

Someexamples.Theabovespotexchangeratewouldbecalledfx-spot USD CHF in RIDE, while
its SQDADL form is

(Time(),FX(USD,CHF),Quote(,,),Collected(RE,,),Filter(,,)).

Similarly, a 3 monthmoney market rateon the Danishkronawould be ir-deposit DKK 3m in
RIDE, and

(Time(),Deposit(DKK,3M),Quote(,,),Collected(RE,,),Filter(,,))

in SQDADL. The namesfx-spot andir-deposit arecalled the instrumenttype; the curren-
cies, maturities,etc (CHF USD 3m) are called instrumentparameters; while the full nameeg.
ir-deposit DKK 3m is the instrumentidentifier or simply the instrument. A full list of instru-
menttypesis providedin Appendix[B].

6.2 FuturesInstruments

Futuresinstrumentsarea specialcase.Thesearecharacterizedby having a pre-determinedend–
point (the expiry date)after which the time–serieswill never be updated.A particularFutures
instrument,canbedescribedin two ways:–
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� By contractexpiry date. Here the instrumentis definedpreciselyby its expiry date,eg.
bond-future-qt USD cbot 30y 20.12.1999. It is thenonly meaningfulto extractprices
from this time–seriesafterthefirst quoteshave arrived,andbeforetheexpiry date.� By contractposition. Herethe instrumentis definedby the positionof its contractexpiry
relative to somepoint in time – typically today. Thefirst contractto expire relative to this
point is calledposition1, thesecond2, etc.As contract1 reachesits expiry date,it goesout
of existence,andposition2 becomesposition1, 3 becomes2, andsoon.

Usingthisscheme,instrumentsarenamed,for example:–
bond-future-tx USD cbot 30y 2 or equity-index-future-qt SP500 cme 1.

Theadvantageof thismethodis thatthegeneralizedcontractcanbespecifiedwithout iden-
tifying which particularcontractsare meant; for example4 positionsof 30y USD bond
futurestradedon CBOT.

In thisway, thespecificationof theinstrumentholdsgoodfor present,pastandfuturedates,
allowing historicalextractionsto beperformedon consistentsetsof positions,rolling over
seamlesslyfrom contractto contractaseachexpiry dateis passed.

In practice,for a given snapshottime, eachrequestedpositionis translatedinto thecorre-
spondingexpiry dateto accesstheappropriatetime–seriesdatabase.

7 Computed Instruments

In this sectionwe shalldescribethevariouskindsof computedinstrumentsandtheir methodsof
calculation.

7.1 Inverted FX Ratesfx-spot-inv

Foreignexchangeinstrumentsarerepresentedwith theper currency first andthe expressedcur-
rency second,ie fx-spot USD JPY meansthe numberof yen per dollar. This is the way the
marketsnormallyquotethesetwo currencies.

If thereis aneedfor theinvertedrate(ie dollarsperyen),thenthesametime-seriesdatabasemust
be consulted,andthe pricesreversedasfollows. If Pbid is the bid price of the normally quoted
instrument,Pask is thecorrespondingaskprice,andPinv

bid is theinvertedbid andPinv
ask is theinverted

ask,then

Pinv
bid

� 1
�
Pask (7.1)

and

Pinv
ask

� 1
�
Pbid (7.2)

7.2 FX CrossRatesfx-spot-cross

Foreign exchangecrossratesare are computedwith the following formulæ. If the requested
rate is equivalent to the instrumentfx-spot XXX YYY andthereareunderlyingquotesof XXX
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and YYY againsta commonthird–partycurrency (normally USD), ie. fx-spot USD XXX and
fx-spot USD YYY, then

cbid
� ybid

�
xask (7.3)

and

cask
� yask

�
xbid (7.4)

If XXX is quotedagainstthethird–partycurrency asfx-spot XXX USDasis thecasefor example
with GBP, then

cbid
� ybid � xbid (7.5)

and

cask
� yask � xask (7.6)

If YYY is quotedagainstthethird–partycurrency asfx-spot YYY USD

cbid
� 1

���
ybid � xbid � (7.7)

and

cask
� 1

���
yask � xask� (7.8)

Finally if XXX andYYY arequotedasfx-spotXXX USD andfx-spot YYY USDrespectively

cbid
� xbid

�
yask (7.9)

and

cask
� xask

�
ybid (7.10)

For agivensnapshottime, theticks for thetwo underlyingtime–serieswill in generalhave differ-
ent timestamps.In historicalextractionsthis is not a problem,sinceit is easyto interpolateboth
underlyinginstrumentsto thesnapshottime,andthenapplytheappropriateformulaabove.

However if theextractiontime is presenttime,andthis is closeto thesnapshottime, thenthereis
somechancethat therearenot yet any ticks after thesnapshottime, thuseliminatingtheoppor-
tunity for interpolation.In thesecasestheunderlyingticks will have differenttimestamps.RIDE
offersfour methodsfor handlingtheseconditions:-� Synchronization.Take the timestampof theearlierof the two underlyingticks, andinter-

polatethe laterof thetwo to this time. Thenapplyoneof theabove formulæ,andproduce
a crossratewith a timestampof the earliertick. This methodwill alsowork correctly in
circumstanceswhenthereareticks afterthesnapshottime,sinceby virtue of interpolation,
bothunderlyinginstrumentswill now havethesametimestamp,ie. alreadybesynchronized.
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� Exactness.This methoddemandsthat both underlyinginstrumentshave the sametimes-
tamp, ie. it only producesa crossrate if thereare ticks after the snapshottime for both
instruments.Otherwiseit producesano-datacondition.� Slacktime. This methodacceptsthe two underlyingticks providing thatbothof themare
within acertainperiodfrom thesnapshottime. Otherwiseit producesano-datacondition.� Open.Thisacceptsthetwo underlyingticks regardlessof their timestamps.

7.3 ComputedFX Forward Ratesfx-fwd-comp

SyntheticFX forwardratesarecomputedfrom thecorrespondingspotratesandthediscountfac-
torsderivedfrom money market ratesor swap(interbank)yield curvesdependingon therequired
forwardperiod.For periodsup to andincludingoneyear, thecorrespondingmoney market yield
convertedto anannualizeddiscountis used.For periodsgreaterthanoneyear, thecorresponding
interceptoff theinterestrateswapdiscountcurve is used.

Theforwardratebid andaskoveraperiodpof currency c2 percurrency c1 aregivenbyFbid
�
c1 � c2 � p�

andFask
�
c1 � c2 � p� . If Pbid andPask arethe FX spotbid andaskof c1

�
c2, andDc1

bid

�
p� , Dc1

ask

�
p� ,

Dc2
bid

�
p� , andDc2

ask

�
p� arethediscountfactorsof theircorrespondinginterestratesatperiodp, then

F̃bid
�
c1 � c2 � p� � Pbid

	
Dask

�
c1 � p�

Dbid
�
c2 � p��
 1� (7.11)

and

F̃ask
�
c1 � c2 � p� � Pask

	
Dbid

�
c1 � p�

Dask
�
c2 � p� 
 1� (7.12)

Becausethis formulacansometimesleadto ratherextremespreads,wereduceit by auserconfig-
urablepercentageA (typically 50%)thus

Fbid
�
c1 � c2 � p� � F̃bid

�
c1 � c2 � p�� A

2

	
Fask

�
c1 � c2 � p� 
 Fbid

�
c1 � c2 � p�

100
� (7.13)

Fask
�
c1 � c2 � p� � F̃ask

�
c1 � c2 � p� 
 A

2

	
Fask

�
c1 � c2 � p� 
 Fbid

�
c1 � c2 � p�

100
� (7.14)

7.3.1 CrossFX Forward Ratesfx-fwd-comp-cross

Whereno spot rateexists correspondingto the requiredforward rate,a computedcrossrate is
obtainedusingthemethoddescribedabove in FX CrossRates.

7.4 Yield Curves

RIDEcansnapshotthediscountandzerocouponyieldcurvesof interestrateswaps(interbank-curve),
andgovernmenttreasurybonds(treasury-curve).

Eachcurve is producedby first specifyingthe constituentunderlyinginstrumentsfrom which it
shouldbeconstructed.Normally, interbankcurvesarebuilt from money market ratesat theshort
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endandinterestrateswapsandthelong end.Treasurycurvesalsousemoney market at theshort
end,andtreasurybenchmarkbondsat thelongend.

Theexactmakeup of theunderlyinginstrumentsfor agivencurve is configurable,but thedefault
setsprovided by OlsenDataarecarefully chosento selectthe most liquid instrumentsof their
class.For a requesteddateandtime,theconfiguredunderlyinginstrumentsaresnapshotusingthe
samemethodfor SnapshotDataabove. Hereagainstalenesscriteriacanbeapplied,andanextra
level of filtering is appliedto rejectunderliersolderthansomethreshold.

To the setof quotedyields or bondpricesareaddedthe maturity datesandcouponrateswhere
appropriate.All theinput pricesandyieldsarefirst convertedto discountfactorsto which oneor
morecurvesarefitted usingaquadraticsplinemethod.

A discountfactorD for a zerobondmaturingat time t is written usingsomebasisfunctionφ
�
t �

suchthat

D
�
t � � k

∑
j � 0

β j � φ j
�
t � (7.15)

wherek is thenumberof knot points. Thesplinefactorsβ j areestimatedusinganordinaryleast
squaremethod.

For the algorithmto work correctly, eachsplinesegmentbetweentwo knotsmustbe populated
with asufficientnumberof bonds.In additionthelongertermsegmentsshouldhavemorestiffness
thantheshorter. To achieve this, thesplinescheduleis optimisedwith referenceto thematurity
dateof theinput bonddata,by determiningn, s, andx where

n is thenumberof splinesegmentswith 3 � n � 10.
s is thenumberof dayscorrespondingto thefirst segmentsuchthats � 365.
x is themultiplier, x � 1, whichdeterminesthemth knot pointassxm.

The curve is only extendedto the longestactualmaturity of the underlyingdata,irrespective of
thenominalmaturityof theinstruments.Thisappliesalsoto theshortendof thecurve.

Theraw splinedatais representedasaseriesof maturity/discount–factor pairs,which is thenaug-
mentedby thecorrespondingannualizedzerosfor thosematuritiesrepresentedby theunderlying
swapsor bondsrespectively. If the longestactualmaturity is lessthan its nominalmaturity, a
new point is addedat the nominalmaturity by copying the actualmaturity zero,andrecomput-
ing the discountfactorat this point. This guaranteesthat a given curve will have the sameset
of maturity interceptsdespitedaily fluctuationsin long endmaturities.For thoseshortmaturities
whoseunderlyingdatais representedby money market rates,thesplinepointsarereplacedby the
underlyingdataadditionallyconvertedto discountfactors.

Normally separatebid andaskcurvesaregeneratedfrom their respective underlyingtime series.
Thesecanbecombinedon requestto provide a mid yield curve. A sideeffect of separatebid and
askcurves,is that thefitted splinesmayoccasionallycausebids to beslightly greaterthanasks.
Whenthishappens,theinterceptsarere–calculated.Firstaspreadis interpolatedfrom thespreads
of the two surroundingcurve intercepts.This is thenappliedto themid yield of thebadbid and
ask,to producea new bid andask. If thereis only oneneighbouringintercept,thenits spreadis
useddirectly.

Anotherrareoccurranceis theappearanceof discountfactorsgreaterthanunity. Again this is due
to thenatureof splinefitting beingunconstrainedby themeaningof thevaluesfitted. Whenyields
arevery small,asis oftenthecasewith sayJPY, thecurve cancrosstheboundary. In thesecases,
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the badvaluesarediscarded,andreplacedby valueslinearly interpolatedfrom the two closest
surroundinggoodvalues.Shouldthebadvalueoccurat anextremematuritywherethereis only
oneneighbour, thenits valueis copieddirectly.

7.5 Historical Volatilities and Corr elations

RIDE cancomputeasnapshotof thedaily historicalvolatility of a rangeof underlyinginstrument
types.At present,theseconsistof:–� fx-spot – FX spotrates.� ir-deposit – money market rates.� equity-index – equityindices.� cap-imp-vol – implied volatility of caps.� swaption-imp-vol – implied volatility of swaptions.� treasury-zero – treasurycurve zerocouponyields.� interbank-zero – interestrateswapcurve zerocouponyields.� pfandbrief-zero – Germanpfandbriefcurve zerocouponyields.

Thesecanbeproducedaccordingto thefollowing volatility models:–� JPMorganRiskMetricsmodel� BaselregulatoryBIS model� GARCH11model1.

Thesameunderlyingdatacanalsobeusedto calculatecorrelationswithin andcross–correlations
betweeninstrumentclasses.

All modelshave input datathat is commonfor a given underlyinginstrumenttype. The for-
mulæusedfor computingthis input aredescribedbelow.

7.5.1 FX SpotRate Input Data

If Pbid
�
t � and Pask

�
t � are the bid and ask pricesof an fx-spot time seriesat a certaintime t,

andPbid
�
t 
 1� andPask

�
t 
 1� arethe pricesat the sametime onebusinessday earlier, thenthe

logarithmicmid priceis givenby

x
�
t � � 1

�
2
�
lnPbid

�
t �� lnPask

�
t ��� (7.16)

and

x
�
t 
 1� � 1

�
2
�
lnPbid

�
t 
 1�� lnPask

�
t 
 1��� (7.17)

1At thetime of writing, theGARCH modelwill shortlybeavailable.However it will belimited to thosecurrencies
andinstrumentsfor which we alreadyhave parameters.Alternative parameters,andadditionalparametersfor other
currenciescanbeprovidedby RIDE customerswhereappropriate.
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andthereturnr
�
t � usedastheinput datumis givenby

r
�
t � � x

�
t � 
 x

�
t 
 1� (7.18)

7.5.2 InterestRatePrice Input Data

Thefollowing is truefor all interestrateunderlyingtime seriesrepresentedasa percentageyield,
ie ir-deposit, interbank-curve andtreasury-curve. Rbid

�
t � andRask

�
t � aretheannualised

percentagebid andaskyields of an interestrate time seriesat a certaintime t, andRbid
�
t 
 1�

andRask
�
t 
 1� aretheyieldsat thesametime onebusinessdayearlier. Thematurityof theasset

is broken into a (whole)years partanda f raction (of a year)part. The logarithmicmid price is
calculatedfrom theyield asfollows

Pbid
�
t � � 1

1 �� f raction � Rask
100 � ��� 1

1  Rask� t �
100 � years

(7.19)

Pask
�
t � � 1

1  � f raction � Rbid
100 � � � 1

1  Rbid � t �
100 � years

(7.20)

and

x
�
t � � 1

�
2
�
lnPbid

�
t �� lnPask

�
t ��� (7.21)

Similarly for t 
 1, andthereturnr
�
t � usedastheinput datumis againgivenby equation7.18.

7.5.3 InterestRateYield Input Data

To computetheyield volatility of theabove interestrateassets,themid yield Rmid canbecalcu-
latedfrom themid pricePmid

� �
PaskPbid � 1� 2, wherePask andPbid aregivenby (7.20)and(7.19),

respectively. On theotherhandstraightforwardcalculationleadsto thefollowing.

If thematurityis lessthan1 year

Rmid
� �

100
�

f raction  Rask� 1� 2 � 100
�

f raction  Rbid � 1� 2 
 100
�

f raction (7.22)

If thematurityis integral andequalto or greaterthan1 year

Rmid
� �

100  Rask� 1� 2 � 100  Rbid � 1� 2 
 100 (7.23)

And so

x
�
t � � lnRmid (7.24)

Similarly for t 
 1, andthereturnr
�
t � usedastheinput datumis againgivenby equation7.18.
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7.5.4 Equity Index Input Data

If L
�
t � is thelevel of anindex at a certaintime t, andL

�
t 
 1� is thelevel at thesametime on the

previousbusinessday, then

x
�
t � � lnL

�
t � (7.25)

Similarly for t 
 1, andthereturnr
�
t � usedastheinput datumis againgivenby equation7.18.

7.5.5 Implied Volatility Input Data

All implied volatility time series,ie. cap-imp-vol and swaption-imp-vol are computedas
follows. If Pbid

�
t � andPask

�
t � arethebid andaskpercentagesof animpliedvolatility timeseriesat

a certaintime t, andPbid
�
t 
 1� andPask

�
t 
 1� arethepercentagesat thesametime onebusiness

dayearlier, thenthelogarithmicmid percentageis givenby

x
�
t � � 1

�
2
�
lnPbid

�
t �� lnPask

�
t ��� (7.26)

Similarly for t 
 1, andthereturnr
�
t � usedastheinput datumis againgivenby equation7.18.

7.5.6 RiskMetrics Volatility Model

Thetimerangeis definedas

timerange � 1
ln
�
1
�
λ � whereλ � 0 � 94

andif we acceptadecaycutoff of e 8, ie. lessthan.05%,thebuild–upsizeN is

N � 8 � timerange

This formulagivesa timerange ! 16� 2 businessdays, sothebuild–upperiodis

N � 8 � 16� 2 � 130businessdays

If r
�
t � is the input datumandσ

�
t  1� 2 is the forecastedvariancefor time t  1 giventhedataset

up to time t, then

σ2 � t  1� � λ � σ2 � t �� �
1 
 λ � � r2 � t � (7.27)

andfor astartingdateof t0, theinitial valuevar
�
t0 
 N � is givenby

σ2 � t0 
 N � � r2 � t0 
 N �
Thevolatility over 1 dayfor aconfidencelevel of 95%is definedas

VRiskMetrics
�
t  1� � 1 � 65σ

�
t  1� �

Whendeliveredin theRiskMetricsdataformat, this valueis multiplied by 100 to provide a per-
centage.
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7.5.7 BIS volatility Model

If N is thebuild–up size,r
�
t � is the input datumandσ2 � t  1� is the forecastedvarianceat time

t  1, then

σ2 � t  1� � 1
N 
 1

N  1

∑
i � 0

r2 � t 
 i � (7.28)

Weshalluseabuild–upsizeN of 250businessdays.

Thevolatility over 1 dayfor aconfidencelevel of 95%is definedas

VBIS
�
t  1� � 1 � 65σ

�
t  1� �

Whendeliveredin theRiskMetricsdataformat,this valueis multiplied by 100.

7.5.8 RiskMetrics Correlation Model

For inputseriesr1
�
t � andr2

�
t � thecovariancec12

�
t  1� is definedas

c12
�
t  1� � λc12

�
t �� �

1 
 λ � r1
�
t � r2

�
t �

andfor astartingdateof t0, theinitial valuec12
�
t0 
 N � is givenby

c12
�
t0 
 N � � r1

�
t0 
 N � r2

�
t0 
 N � �

TheparametersarechosenasN � 130andλ � 0 � 94. Thecorrelationis definedas

ρRiskMetrics" 12
�
t  1� � c12

�
t  1�

σ1
�
t  1� σ2

�
t  1�

whereσ1 andσ2 aredefinedasin (7.27)for r1
�
t � andr2

�
t � , respectively.

Remark As statedearlier, thechoiceλ � 0 � 94 correspondsto a time rangeof 16 businessdays.
Weemphasizethatthis is veryshortfor aquantitylikecorrelation,andresultsin astrongvariabil-
ity. In theAppendixwe have includeda shortstudyof thedistribution of RiskMetricsvolatility
andcorrelationchangesin comparisonwith correspondingBIS quantities. This studysuggests
that in orderto obtainresonablystablecorrelation,it would bepreferableto choosea time range
of eg. threemonthsfor theRiskMetricsmodel.Thiscorrespondsto λ � 0 � 984.For adeeperstudy
of propertiesof correlationswe referto [Lundin et al., 1998].

7.5.9 BIS Correlation Model

For inputseriesr1
�
t � andr2

�
t � thecovariancec12

�
t  1� is definedas

c12
�
t  1� � 1

N 
 1

N  1

∑
i � 0

r1
�
t 
 i � r2

�
t 
 i �

with N � 250.Thecorrelationis definedas

ρBIS " 12
�
t  1� � c12

�
t  1�

σ1
�
t  1� σ2

�
t  1�

whereσ1 andσ2 aredefinedasin (7.28)for r1
�
t � andr2

�
t � , respectively.
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7.6 Equity Betas

The Betais a measureof the expectedchangein equity return r
�
t � , given a changein the local

market index returnrI
�
t � . As ageneralreferencesee[Elton andGruber, 1994].

Equitybetasarecomputedusingannualisedreturns, whicharedefinedas

rann
�
t � � �

lnP
�
t � 
 lnP

�
t 
 1���#�%$ 365� 25 (7.29)

Thecovariancebetweenanequity i andtheindex I is computedasanexponentialmoving average

CoviI
�
t � � �

1 
 µ�#� r i " ann
�
t �#� rI " ann

�
t �� µ � CoviI

�
t 
 1� (7.30)

Usingtheanalogousformulafor thevarianceof theindex,

VarI
�
t � � �

1 
 µ�&� rI " ann
�
t � 2 ' µ � VarI

�
t 
 1�

we finally definetheBetaas

βiI
� CoviI

�
t �

max( ε � VarI
�
t �*)

whereε � 10 10 is a smallconstant.NotethatβiI is not thesamething asthecorrelationcoeffi-
cient,unlessthevarianceof theequityhappensto coincidewith thatof theindex.

For thecurrentimplementationwe useadecayfactorµ � 0 � 94. To initialize thesystem,we set

CoviI
�
0� � r i " ann

�
0� 2

VarI
�
0� � rI

�
0� 2

8 Data Formats

Whendatais first extractedin theRIDE systemit is heldin a formatcalledRIDE internalformat,
andsubsequentlytransformedinto thefinal client format. The internalformat is usedto archive
customerdata,andasinput for anumberof OlsenData’s internalmaintenancetools.

RIDE supportsa variety of client dataformatsdependingon the type of dataand customers’
specificrequirements.All datatypeshave a correspondingOlsenstandard format which is the
recommendedfinal format. Standardformatsare in ASCII, line orientedto assistlegibility for
humanuse,yet machinereadableby simpletext processingsoftware.

Datesarealwayswritten asDD.MM.YYYY andtimesashh:mm:ss. In high frequency data,times
canadditionallybewritten to micro–secondresolutionashh:mm:ss.uuuuuu.

8.1 SnapshotData Format

Snapshotdatatypically consistsof asinglepriceor level for eachof alargenumberof instruments.
The standardformat for this kind of dataconsistsof newline terminatedrecords(lines),onefor
eachinstrument. Wherethe instrumenthasmore thanoneprice (eg. bids andasks),theseare
presentedasseparaterecords.

Eachrecordis self–describing,consistingof anumberof white–spaceseparatedfieldsmadeupof
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<type> <params> ... <value type> <date> <time> <value>

for example

ir-deposit CAD 3m bid 30.08.1999 02:29:27 4.7538
ir-deposit CAD 3m ask 30.08.1999 02:29:27 4.8788

Thetype field is theRIDE instrumenttype. TheparamsfieldsarethesameastheRIDE instru-
mentparametersin thesameorder, but brokenout to bespace–separated.Thevaluetypecanbe
oneof

ask bid close coupon fixing level settlement transaction

Recordsbeginningwith the# charactershouldbetreatedascomments.Futureversionsof RIDE
may includea commentedheadergiving informationaboutthe circumstancesof the extraction.
Blank linesshouldbeignored.

The date and time fields refer to the observed time of the price, not the snapshottime which
anyway is constantfor all recordsin adataset.Thetimezoneis GMT by default,but canbesetto
any recognizedtimezone.Clientsfrequentlyaskfor timesto begivenin thesametimezoneasthe
requestedsnapshottime,

Normally thesnapshottime is recordedin thenameof thedataset,which consistsof onefile per
extraction,calledsomethinglikeRiskData YYYYMMDDhhmmss.

8.2 High Low Data Format

Thestandardformat for high low datafollows thesameprincipesassnapshotdatawith the fol-
lowing pattern

<type> <params> ... <value type> <date> <time> <high> <date> <time> <low>

for example

fx-spot GBP CHF bid 27.08.1999 11:38:40 2.4319 27.08.1999 10:23:35 2.4285
fx-spot GBP CHF ask 27.08.1999 11:38:40 2.4349 27.08.1999 10:23:36 2.4315

8.3 Tick Data Format

Becausetick datacontainsmany datapointsper instrument,a different style of dataformat is
used.Eachinstrumentis storedin aseparatefile consistingof a#–commentedheaderfollowedby
anumberof pricerecordseachof a line of ASCII text. Theheaderhasthefollowing style

# Ride Tick Format: <version>
# Format: plain
# Instrument: <instrument name>
# Fields: <price/value field names>

for example

# Ride Tick Format: 1.0
# Format: plain
# Instrument: fx-spot_EUR_USD
# Fields: date time bid ask
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Datarecordsthenfollow usingtheformatspecifiedin theFields header, eg.

27.08.1999 07:25:42.402497 1.0455 1.0457
27.08.1999 07:25:44.419861 1.0452 1.0458
27.08.1999 07:25:46.429671 1.0456 1.0459
27.08.1999 07:25:49.424214 1.0456 1.0466

Therecommendednamefor a tick datafile is <instrument> YYYYMMDD

8.4 Volatility And Corr elation Data Format

While historical volatilities andcorrelationsare really just anotherkind of snapshot,their data
requireadditionalinformationandhenceanotherformat.Again theprinciplefollows thatof snap-
shotdatawith thefollowing pattern

<type> <params> ... <model> <xform> <conf> <mkt> <tz> <date> <time> <value>

for example

fx-hist-vol EUR USD BIS LogMidPrice 95 European GMT 30.08.1999 14:58:01 0.978078

Model is the volatility modelusedin the calculation,modifiedby xform describingthe kind of
transformationappliedto the input data. Conf is the confidencelevel in volatility calculations
– with correlationsit shouldbe ignored. The mkt field is the market with referenceto which
historicaldaily datawasusedto primethemodel;andsimilarly tz describesthetimezoneto lock
daily samplesto thesametimeof day.

File namingfollows theconventionfor snapshotdata.

8.5 Regular Data Format

Regularsnapshotdatausesthesameformatastick dataexceptthattimesarerepresentedwithout
micro–seconds.

8.6 Alter nativeData Formats

Althoughstandardformatsarethepreferredwayto representdata,OlsenDatacanoffer abespoke
dataformattingserviceto meetany particularclient’s needs.As a resultof suchspecialrequests
in thepast,RIDE cansupportthefollowing additionalformatsfor snapshotdata:–� Infinity Panoramaformat.� Algorithmicscommaseparatedvalues(csv)format.� FX Protocol(FXP) format.� JPMorganRiskMetricsformat(volatilities andcorrelationsonly).
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9 RIDE Jobs

Dataextractionandcomputationperfomedby RIDE is divided into jobs, eachonerepresenting
a singleclient’s requesteddata. A job is definedasa setof requestedinstruments,anextraction
time,whichdaysit shouldrun, informationaboutthekind of datato produce(snapshot,etc),how
the datais to be formattedandpossiblypost-processed(for examplecompressedor encrypted),
andfinally how it is to bemadeavailableto theclient.

9.1 Daily Jobs

Whereclientsareinterestedin morethanonemarket, theremaybemultiple jobsperday, possibly
with differentinstrumentsperjob. It is alsopossibleto runa job only onspecificdaysof theweek.

Theendresultof a job is oneor moredatafiles in someagreed–uponformat. Wherea client has
multiple jobs,datacanbepost-processedsothatthereis only onedaily file or packageof files.

Settingup the job, schedulingandsupervisingits execution,areall handledby theRIDE sched-
uler. This constructsa seriesof callsto lower level RIDE toolsat theappropriateextractiontime
specifiedin eachclient’s job description.It alsomakesits activities availableto continuousmon-
itoring by tools suchastheRIDE monitor. Shouldany stagein an extractionfail, thescheduler
notifiesOlsenDataOperationsstaff via e–mail.

9.2 Historical Jobs

Historicaldatais viewedasaseriesof daily jobs.Theonly differencebetweentoday’s job andone
in thepastis thedate.TheRIDE softwareis ableto runclients’ jobsbetweenany two datesin the
past.Theresultingdatais simply a seriesof daily files identifiedby date.Thesecanbepackaged
togetherfor loadinginto clients’ Valueat Risk engineswith exactly thesamesoftwareasis used
for eachday’s data.

9.3 SpecialExtractions

Sometimesit is usefulto extract datafor a subsetof a client’s instruments,or even just a single
instrument,perhapsonethat theclient doesnot presentlycollect. This might be to replacesome
lost data,or to comparethedifferencebetweenhistoricaland‘at themoment’extractions.It can
alsobethatOlsenDatahave improvedthefiltering of someinstrumentclass,andtheclientwishes
to comparethe‘before’ and‘after’ effectsof thenew filter.

TheRIDE softwaremakesit particularlyeasyto performthiskind of specialextraction,for agiven
dateor dates,or oversomeperiodof time. Formattinganddeliveryfollow theusualconventionfor
theclient in question,thoughthefile namesarecreatedby mutualagreement,soasnot to conflict
thethenamesof daily data.

10 Client Data Collection

Collectionfrom OlsenData’s FTPserver, ratherthandelivery by e–mail,is thepreferredway of
gettingdaily RIDE datato customers.Thereareanumberof reasonsfor this:–� Thevolumeof daily dataoftenexceedswhatis manageablein asinglee–mailmessage.
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� Delivery of e–mailis difficult to verify. With acollectionsystem,thecustomercanconfirm
thatthedatahasbeencollected,andOlsenDatacantraceloginsontotheirFTPserver.� In generala collectionsystemhasgreatersecurity. If e–mailwereundeliverable,it would
remainon anintermediateIP hostwhereit couldbetamperedwith.� Sincethedataremainsin OlsenData’scontrol,failureby thecustomerto collectatonepoint
in time,caneasilyberemediedby collectingthedatalater, with noadministrative overhead.
Re-sendinge–mail,on theotherhand,posesconsiderableadministrative difficulties.� Thereis someindeterminacy with delivery timesof e–mail.With acollectionsystem,Olsen
Dataundertakes to have the dataavailableat a certaintime eachday, so the client knows
exactlywhenit canbecollected.

However, in specialcaseswherethevolumeof daily datais very small,andtheclient is prepared
to acceptthepotentialunreliability andinsecurityof e–mail,RIDE candeliver datathroughthis
medium.

11 SoftwareOverview

RIDE is written asa family of layeredsoftwaretools. At the lowestlevel areextractors for the
primarycontribueddatatypes– snapshot,high–low, andtick data;theseaddresstheOlsenData
datarepositorydirectly, andtypically produceavaluefor justoneinstrument.Thenext level tools
arehigh–level extractors, which usetheoutputof thelower level to producecomputeddata,such
asvolatilities, yield curves,computedFX, etc. Exceptfor thevolatility engine,thesetoo acton a
singleinstrument.Above thesearedriver toolswhich mapinstrumentrequestlists to invocations
of theappropriateextractorsfor eachinstrument,collatingresultsandhandlingerrors.

All theserelatively low level toolsoperatein the timezoneof theprimarydatabases(GMT). Re-
questsfor snashottimesin othertime zonesaretranslatedinto GMT by supervisorytoolssuchas
theRIDE scheduler.

Oncethe datahasbeenextractedinto RIDE internal format, it is simultaneouslyarchived and
processedby the appropriateformatter. Here,aswell asdirect formatting, the raw GMT time
stampscanbemappedbackinto theclient’s requestedtimezone.Thefinal post–processingstage
involvescollating,compressing,andencryptingaccordingto individual requirements.

11.1 Year 2000Compliancy

RIDE softwareis written in C++ andPerl. All of thesoftwareis Y2K compliant. It runson Sun
Microsystems’Solaris(Unix) operatingsystemwhich is alsocertifiedY2K compliant.

12 Monitoring Daily Extractions

OlsenDatarunsanumberof monitoringtoolsrelatedto thedatarepositoryandRIDE extractions.
Someof theserelatespecificallyto individual customers,while othersaremoregeneral:–� TheDatabaseMonitor watchesdatafeedsfor all the time seriesbeingcollectedandsends

warningsif statisticallytoo long passesbetweensucessive raw ticks.
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Figure2: Dataflow in collectionandextraction

� The RIDE Monitor provides a real–timeupdateon the configurationand progressof all
registeredRIDE jobs,andalertsanoperatorif a job failsor runslate.� The RIDE Watchdog analysesRIDE jobs after they have run andproducesa report indi-
catingthoseinstrumentsfor which no datawasproduced,or whosepriceswerestale.The
watchdogcanbeconfiguredto sendreportsvia e–mailto individual customers.Howeverat
thetime of writing its outputrequirescarefulknowledgeof themarketsto beof muchuse,
andhenceis not generallyavailable. This situationwill improve over time astheprogram
is givenmoreintelligenceaboutparticularmarket conditions.� The RIDE InstrumentWarning Systemruns price comparisonson successive daysof all
collectedtime–series,and tries to spot unusuallylarge changes.Thesearepassedon to
market expertswho candistinguishnormalmarket conditionsfrom major market changes
(eg. re–valuations),or possiblefiltering problems.

13 Reliability And Security

Thissectiondealswith RIDE’s featuresfor ensuringa reliableandsecuredaily VaRservice.

13.1 Reliability

Daily jobscanfail, or partially fail, for anumberof reasons.Thesehaveto beconsideredindividu-
ally, distinguishingerrorscausedby dataconditionsfrom thosecausedby environmentalsoftware
andhardwareconditions.
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13.1.1 Data Err ors

Becauseof the atomicnatureof Snapshot,Tick andHighLow data,failure to extract individual
instrumentsdoesnotcausecompletejob failure.Rather, thesingleinstrumentwill reportanodata
condition.Thiswill show upin thedaily administrativewatchdogrunto behandledby OlsenData
supportstaff. If theinstrumentin questionhasgonedeadfor market reasons,thenthis is notreally
anerroratall, andnothingmorecanbedonethanlook for alternative sourcesfor this information,
or simply remove theinstrumentfrom thecustomer’s requirements.

On the otherhand,if the error is due to a collectionproblem,for exampleReutersmight have
changedthenameof a RIC, thenthis is easilyfixedby re-configuringthedatabasecollector, with
no seriousinterruptionin service.

Volatility andcorrelationdatais differentbecauseof theall–or–nothingnatureof correlations–
onecannotprograma matrix with invalid entries.In thesecases,theoffendinginstrumentwill be
temporarilyeliminatedfrom theclient’s list, andthewhole job will be run again. This is a rare
occurrance,but pastexperiencehasshown thatit resultsin databeingdelivereda few hourslate.

A moregeneralpoint aboutmathematicalmodelling, is the fact that computersby their nature
cannotrepresentall possiblenumbers.Sincea modelcanconceivably producea numberthat is
too smallor too large to berepresented,thesecasesbecomeInfinity or NaN. Whetherthey are
deliveredor notdependsontheability of thedataformatto accepttheseexceptionalvalues.Olsen
Datastandardformatcanhandlethem,but RiskMetricsformat,for example,cannot.

Yield curves aresensitive to stalenessof the underlyinginstruments. If the 25y and30y GBP
benchmarkbondsbecomeilliquid for a periodof time, they will no longerparticipatein thecor-
respondingtreasurycurve, which will appearshorterthanexpected. This can lead to a certain
irregularity in thecurve history, of whichclientsshouldbeaware.

13.1.2 Software Err ors

All softwarebreakssometime.Thiscanbedueto internalbugsor unexpectedenvironmentalcon-
ditions. Experiencewith RIDE hasshown thelatterto bethemorecommoncauseof errors.The
atomicnatureof extractioncoupledwith theseparationof thestagesof processinginto indepen-
dentactivities, makesrecovery relatively simple.Again we canlearnmuchfrom pastexperience
of problems.Themostimportanttoolsarethosewhichmonitortheprogressof daily extractions.

If, for example,copying to theFTPserver is disruptedbecauseof a local network failure,other
partsof the job proceedsuccessfullyup to that point. The RIDE schedulernotifiesOlsenData
Operationsstaff giving exactdetailsof whatwentwrong,andinstructionshow to proceedwith the
job oncetheproblemhasbeenfixed. It is thennotnecessaryto restartthejob from scratch,rather
it canbecontinuedfrom thestagewheretheerroroccurred.

13.2 Data Ar chiving

Dataon the FTP server remainsfor a maximumof 7 daysbeforebeingdeleted. This allows a
customerto regainlostor damageddatawithin a weekof theextractiondatewithout intervention
by OlsenDatastaff.

Raw daily extractionsfor everyRIDE clientarearchivedon–lineontheRIDE machine.At present
thereis nolimit to thelengthof archivedhistory. Archivesaremaintainedin RIDE internalformat,
ratherthanthecustomer’s final outputformat. This makesit easyto run generalpurposeanalysis
andmonitoringsoftwareonall customerdata.
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Shouldaclient requireacopy of someold daily data,ratherthanahistoricalre–runof theextrac-
tion, thenthearchivedraw datacanbeformattedandpost–processedaccordingly.

13.3 Data Security

All OlsenData’s internalcomputersareshieldedfrom theInternetby establishedfirewall technol-
ogy. In addition,thecomputersusedto storetime–seriesdatabasesandto run RIDE softwareare
insulatedfrom otherOlsenDatainternalmachinesby attachmentto aseparateIP sub–net.Access
to theRIDE machinesfrom within theOlsenDatanetwork is password protectedandlimited to a
smallnumberof authorisedaccountholders.Client datafiles areproducedon thesamemachine
asthedatabaserepositoryandthenpushedto theFTPserver. While theRIDE machinecanaccess
theFTPserver, thereverseis not thecase.

Accessto theFTPserver from within OlsenDatais limited in thesamewayastheRIDE machine.
Accessto theFTPserver from outsideOlsenDatais via password protectedindividual FTPlogin
accounts.Eachaccountholderhasa personaldirectoryfrom which datafiles canbe collected.
Thedirectoryis read–onlyfor theaccountholder. OnceanFTPaccountholderis loggedin, only
thecollectiondirectorybelongingto theaccountholderis visible. It is not possibleto changeto
anotherdirectory.
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A Variability of volatilities and correlations

For this small studywe chosethe threeFX ratesUSD CHF, USD JPYandGBP USD, sampled
daily at12:00MET from 8.1.1995to 30.7.1999.Reservingthefirst 250businessdaysfor buildup,
thetestingperiodstartson2.1.1996,leaving a samplesizeof 926businessdays.

We computedthe frequency of daily correlationchangesρt 
 ρt  1 over threshholdsof 5, 10, 15
and20percent.For volatilities relativedaily changes

�
σt 
 σt  1 � � σt  1 wererecorded;takinglog-

changeslogσt 
 logσt  1 led to similar results.Thetablesbelow show eg. thatcorrelationchanges
exceeding5 percentoccur16 to 19 percentof the time for RiskMetricswith λ � 0 � 94, while for
λ � 0 � 984 it only happensbetween0.75 and2.7 percentof the time. Note that the resultsfor
relative changesin volatilititesarequitesimilar in orderof magnitudeto theresultsfor changesin
correlations.

daily changein % 5 10 15 20
RiskMetricsλ + 0 , 94
CHF-JPY 16.00 3.6 1.8 0.64
CHF-GBP 16.00 6.3 2.3 0.86
GBP-JPY 19.00 7.5 3.8 1.80
RiskMetricsλ + 0 , 984
GBP-JPY 0.75 0.11 0.00 0.00
GBP-JPY 1.40 0.32 0.00 0.00
GBP-JPY 2.70 0.32 0.11 0.00
BIS 250days
GBP-JPY 0.21 0.0 0.0 0.00
GBP-JPY 0.00 0.0 0.0 0.00
GBP-JPY 0.21 0.0 0.0 0.00

Table1: Absolutecorrelationchanges

relativechangein % 5 10 15 20
RiskMetricsλ + 0 , 94
CHF-JPY 11.0 5.10 2.40 1.50
CHF-GBP 10.0 5.40 3.40 1.70
GBP-JPY 11.0 5.40 3.20 1.50
RiskMetricsλ + 0 , 984
CHF-JPY 1.5 0.43 0.21 0.21
CHF-GBP 2.1 0.96 0.43 0.21
GBP-JPY 2.1 0.43 0.11 0.00
BIS 250days
CHF-JPY 0.43 0.00 0.0 0.0
CHF-GBP 0.64 0.11 0.0 0.0
GBP-JPY 0.21 0.00 0.0 0.0

Table2: Relative volatility changes
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B Supported instrument types

B.1 Contributed Instruments

bmk-bond Quoteson benchmarkbonds
bond-future-qt Quoteson bondfutures
bond-future-settle Settlementpriceson bondfutures
bond-future-tx Transactionpriceson bondfutures
brady-bond Quoteson Bradybonds
cap-imp-vol Quoteson impliedvolatility of caps
commodity-future-qt Quoteson commodityfutures
commodity-future-settle Settlementpriceson commodityfutures
commodity-future-tx Transactionpriceson commodityfutures
equity-index Levelsof equityindices
equity-index-close Closinglevelsof equityindices
equity-index-future-qt Quoteson equityindex futures
equity-index-future-settle Settlementpriceson equityindex futures
equity-index-future-tx Transactionpriceson commodityfutures
equity-qt Stock/equityquotes
equity-tx Stock/equitytransactionprices
floor-imp-vol Quoteson impliedvolatility of floors
fx-fixingqt Quotesof FX fixings
fx-fwd Quotesof FX forwardrates
fx-imp-vol Quotesof impliedvolatility of FX
fx-spot Quotesof FX spotrates
ir-deposit Quotesof cashinterestrates
ir-fixing Levelsof interestratefixings
ir-future-qt Quoteson interestratefutures
ir-future-settle Settlementpriceson interestratefutures
ir-future-tx Transactionpriceson interestratefutures
ir-swap Quoteson interestrateswaps
opt-bond-future-qt Quotesof optionson bondfutures
opt-bond-future-settle Settlementpricesof optionson bondfutures
opt-ir-future-qt Quotesof optionson interestratefutures
opt-ir-future-settle Settlementpricesof optionson interestratefutures
pfandbrief-curve Levelsof contributedPfandbriefzeroandyield curves
pfandbrief-qt Quotesof Pfandbriefe
pfandbrief-yield Pfandbriefyield curve intercept
pfandbrief-zero Pfandbriefzerocurve intercept
swaption-imp-vol Quotesof impliedvolatility of swaptions
term-index Levelsof termindices
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B.2 Computed Instruments And Curves

fx-fixingqt-cross Computedcrossquotesof FX fixings
fx-fwd-comp Computedquotesof FX forwardrates
fx-fwd-comp-cross Computedquotesof FX forwardcrossrates
fx-fwd-comp-inv Computedquotesof invertedFX forwardrates
fx-fwd-curve-comp Curvesof computedquotesof FX forwardrates
fx-fwd-curve-comp-cross Curvesof computedquotesof FX forwardcrossrates
fx-fwd-curve-comp-inv Curvesof computedquotesof inverseFX forwardrates
fx-spot-cross Computedquotesof FX crossrates
fx-spot-inv Quotesof inverseFX spotrates
interbank-curve Curvesof computedquotesof interbankinterestrates
interbank-discount Interceptsof computedinterbankdiscounts
interbank-zero Interceptsof computedinterbankzeroyields
pex-curve Curvesof computedPEX quotes
rex-curve Quotesof computedREX zero,yield anddiscountcurves
treasury-curve Computedquotesof zeroanddiscounttreasurycurves
treasury-discount Interceptsof computedtreasurydiscounts
treasury-zero Interceptsof computedtreasuryzeroyields
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B.3 Historical Volatilities And Corr elations

cap-corr Quoteson implied volatility of caps
cap-hist-vol Quoteson implied volatility of caps
cap-interbank-corr Capswith swapzeroyield curves
cap-pfandbrief-corr Capswith pfandbriefzeros
cap-swaption-corr Capsandswaptionquotes
cap-treasury-corr Capswith treasuryzeroyield curves
equity-beta Levelsof equitybeta
equity-index-corr Equity indices
equity-index-hist-vol Equity indices
equity-vola Equities
fx-corr FX spotrates
fx-hist-vol FX spotrates
fx-index-corr FX spotrateswith equityindex levels
fx-ir-corr FX spotrateswith IR cashrates
interbank-pfandbrief-corr Interbankzeroswith pfandbriefzeros
interbank-treasury-corr Interbankzeroswith treasuryzeroyields
interbank-zero-corr Interbankzeros
interbank-zero-hist-vol Interbankzeros
ir-cap-corr Cashdepositrateswith quoteson impliedvolatility of caps
ir-corr Cashdepositrates
ir-hist-vol Cashdepositrates
ir-index-corr Cashdepositrateswith equityindex levels
ir-interbank-corr Cashdepositrateswith interbankzeroyields
ir-pfandbrief-corr Cashdepositrateswith pfandbriefzeros
ir-swaption-corr Cashdepositrateswith quoteson impliedvolatility of swaptions
ir-treasury-corr Cashdepositrateswith treasuryzeroyields
pfandbrief-zero-corr Pfandbriefzeros
pfandbrief-zero-hist-vol Pfandbriefzeros
swaption-corr Quotesof implied volatility of swaptions
swaption-hist-vol Quotesof implied volatility of swaptions
swaption-interbank-corr Swaptionswith interbankzeros
swaption-pfandbrief-corr Swaptionswith pfandbriefzeros
swaption-treasury-corr Swaptionswith treasuryzeros
treasury-pfandbrief-corr Treasuryzeroswith pfandbriefzeros
treasury-zero-corr Treasuryzeros
treasury-zero-hist-vol Treasuryzeros
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