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INIRODUCHION

Fhe dollar-cquvaleney approach and the mimimam varimee approach
are Do commonds advocated stearegies Tor heduing the mterest rate
esposure of debt portfolion. Both strategios bave deavwbacks which can
resalt in suboptimal hedees, This stady mvectigates the porfarmmec
of o dvnamic hedeme strateey cmploving the GARCH methadolom
which docs not sulfer from the Timitatons of the dollar-cquinadenoy o
minimom ariance strategics, and shows that improvements i bedome
performnce are attainable.
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positions in boankers” weceptances and vesult i an optimal hedee vtio
of one Fhis s relerved 1o herein as the nahie modell Baplicie i the
dollar-equinalency approwch’s grounding m the derition concept s the
adnussion of only small paratlel shifts in the sield carve which implics.
stricth speaking, thin the prices of bonds and their futares are pesfectis
correlated. In pz"‘u'iin', the |‘friu‘\ ol bonds and theiv Futures e not
perdectly correlated and so the naive hedge s unbibel 1o be optimal,
Fhis is especially true when the maturiey of the hedemg imstroment does
not coincide with the hedging period and when the cash position
the Tutures contraet do not (‘\pin' at the same tme!

The mrimmumesarinee hedgig strategy, as its name implies, minge
mizes the unconditional varianee of o 31('(%;{(‘{] pm'i{lalin !;5 HstnY Qo ;u‘af;‘.v
ratio cqual to the covarmee of cash and Tatures price changes divided
By the variance of futures price changes and s topcall estimaned by
the slope ol an ordinan least squares regression of cash on futures
prive changes iklnim.\mi CHUGOY, Steimns (1961, and | a§mi|s§_{inn TUTO
Fhis heduine stratean s referred 1o herein as the OF S nusdel The main
cinvent of the OLS model 1o the assumption that the joint distribution
of cash and Totares praces bs constant and, by implication. tha the
optinl hedue ratio iy time imvarant. baodence exists, however, tha
cash-totores Jomt distributions wre not alwavs constant. Tnstabiling
of hedee ratios s reported by Grammatihos and Savnders (19835 o
Forcien currencies, FHIL Livos and Schneewes (1958 For GNAM AL ol
by Ceochett, Comba and Brgdese ki 119850 Tor long-term debt

there is support for hedging models which admie tine variation
in the joint distribotion of cash and tutures Prices. Aularegressive cone
ditionul heteroscedistions (ARCTD models inteoduced by Engle bos2
andd generalized by Bollersdey (19861 are proving to be particulach osetnl
i e modefing of time variabiling ol hedue ratios = Park and Bern 11087
frndd that accounting Tor ABCTH effects when heduing GNMAS with
GNALVand hill Turgres reselts in more elficient hedue ratio estimatos,
and that hedging etficieney is improved swhen T-bill Tatares are ased as
the hedzing instrument, Batllic and AMvers (1991 and Myers (1991

report substantial thme variation i hedge ratios Tor varioas agricultural

e dothir cguncdene approach s more connnon i the professaonad lleratuee while the duration
v od L \5:\'&;_‘ 1t \‘hhia;m- eothe ~l xmi‘mi T hzmiiw p\f.“wult‘&i TR ‘u]e’mu TSI TR FOR T B 11 R R S
arnd Stoll aed Whades 13 Fhe closed fene oxpressiones dedining the optmiad hedae satios ander
cach of these tee appraaches men appear o Be different e G Dlusds bon both sechmgues seld
enacihe the sime hedue rnos when applicd correaly See Poseers and Casteline 0989 10 for o
doserption of the dollar equnadeney approaeh

Sec Baderdden U lon amd Reoner - P99 2 for o sanves o theoretieal and eparical decebopinen:s
s the ARG Breratir
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commodition, and Rroner and Seltan c199%8 repore due hedee ratio
entimates aceonnting foe GARCT ¢ffects Tead 1o vreater vish veduenion
than comventional or static models.

This study emplove GARUH cxnnation of hedee ratios 1 order
to address the Hmations of the nane and OFS hedaing pendels, Phe
tse o the GARCH model extends provions rescarch o e respects,
Phe model permits timeaariation in the joint distribution of cash ond
fotures prices, ande in partcnlar, penoits o dvnomi correlation. A
comstant correlation benweon cash and tatures wan imposed i previous
rescarch emploving GARCH cammation o oider to ensure positine
definitencss of the estimated covariance muateis, This assamption is
relaved o this study by osine the positive definiie parnoneterization
proposcd by Uogle and Kroner 0199350 commnh referred o as ihe
BE Rk model The model vaed in this study adso mcarporites s
metries in the velailig response 1o return shocks ol difforent vien
bBut somilor nsenitude Such asvonmetrios ave annosons 1o the wo
cabled Tlevernee eftect” documented by Bleck 19700 Christie 1082y
Fremeh, Schwert, and Stanbangh 1957 and others in stadios onstock
machet it The sien and sive bins tesis of Pogle and N 1993 are
seed o provide avidence that negative retirn shocks have o greater
fpact o volatibn of Canadian Bankers aeceptances than positive
cetarn shochs of the same maenitnde. Consequentho, the standard
GARCH wmodel vnderpredicts the volatilins response to negative “hiche
and overpredicts the volatiling response 1o positne shockss This featun
ol the dava is incorporated into conditional hedoe vatio Torecasts Iy
modelimg the covariance process with the Glosten, Jaganatom, and
Ruankle (199310 specitication, The resolts show that acconnting for «ign
Bbias enhances the models explanators power. Phe use of statisteal tests
and utiline comparisons corroborates the yrowing evidence that dyvnaiie
hoedeing s saperior o stane hedaing from o statistical and awellure
standpoint, and also thar Farther hedging improvements man e oo hieved
by accounting for the asvimmetny of the volinilite response o shocks i

hedue ratio forecasis,

TIME-DEPENDENT OPTIMAL HEDGE BATIOS

Consider o two-period sorld i which an agent’s initial endoswment,

WL s fullv smeested ins Dinancial insoument.” Denote g 0 as the
s v sedoperiod probdem shoen the anepesioad Sannevnrh o chosen B s posataonal

cornenienoe 4ot corditon for oo nsdupeciod peobbonn b cediee foone porsad BRI

NP R RS S PR FENEr o

othal bestars eshiint tmeandependent preloreie s o See Bages
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ivestors it spot holding and 0 as the insrument's price at the
besinning of the period. The fovestor man also trade frtures contracts on
this instrinnent. ber represent the initial futures price for one unn
ol the Tmancial secuarin o be delivered ot time 1 oand v, reprosent ihe
nober of Totures cantracts included in the imoestors partfolio. Sinee
Futares positions imvolve ne initial swealtho the mvestor’s fnitial portfol

is deserthed by the folfowing,
W TRV ol

Both cash and Torores holdings wre hguidied a the end of the period.
Defe < and [, as the stochastic cash o and futures prices as of time 1.
Conditional on all velevent infommaton available ot G ¢ 1.4

the eapected dolbr cetin on the portolio over the poriod is cqual to

Pod by, o TR B RV BV P B O R NNNEE AU N I U B

/ i

I
P varmee, conditonal on the siome information set. is a'i%thél ti
VarthL O g0 VartANE, ¥ Vit Ly,

2y oy s Covt A AT T8, Y

where AT and A f correspaned to the randons chanae o the cash o and
futarves price. Trom o 1o .

Ssstnne that the fmvestor's preforences e defined over the e ta
moments ol the portfolio’s termina valee distribution. ! A\t time ¢ the

trvestor's problem s desoribed o

R GRS R R Y

]

NENISTANGY

s

whore W s the visk mersion parameter. The solovion 1o 4 vields
the oprunal demand Tor Tutures contracts, conditiond o mforation

available ar s booas

Do U AR 0
o VardA £ 1O, WAt P,

The optimal demand for Futires conteacts in 051 consisis of 1wo dis
tact components. The first termy is the conditionald SArEICC- i g
hoedee ratio. The second i the speculative demand for Tutares contracts
3
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DATA

which is incrcasme m the eypected ehange o the futires price over
the poeriod. and decreasing morish mversion amd e the varianee ol
the vcontract. Both the conditional varimee mmmmmizng hedae ratio
and the specolitive demand are time canvina, responding 1o new
formurtion rem i\in}; the market, H o fatures !}E'ii‘(“» follow zia;i;i%ia;;,i!a'.
I ,!:.H},g B T L.Ewg“i;ni\y demuand s zero and (3 (‘.fi%}lg?‘\(‘.\ tes
its liret term represented by the conditional vinianee ninimzing hedae
catio, The martmoale assumption for connnodin and Dimancial Totores
prices is the sabjeet of el debete i othe Beranne, aod will be
maintained bere Tor (*\imxii'ﬂm;sf convenicnee. e conditionad varinnaee
mininizine hedue ratio nests the constant COLS hedge model aa
special case nd provides Bisis For comparing dvnamic and statie

Beduing stratopees,

e Tutres data for this stody consist of Wednesday senfement prices
hetween Mareh 7o 1990 and Naech 3t 1994 Tor the nearby thiee
month Canadian binhers acceptances (BANY Totires contract aund s
provided by the Montreal Pachonee” Theve are Tive holidavs accnrring
an Wednesdavs during the ~ample period. Thursday prices e ased
i these cuses, Cash quotes for three month Coanodian hankors aocop
Lalicos are wam! as the Hmiv!‘i\_%ng R !)H\iiim}. heae it seee cobleon t
daily wronnd 200 Py RS UV By othe ook of Canada andd represen
an wveraee midomerket goote obtained from sosample of Canadian
fnancial institutons. Phe sample of cashoand futnres contains o ol
ol 215 obsenvations, Concerns abont assochronous Tatares and spat
prices are minimal simee frading in the DAY contract codds o BH0 ey
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the nest contract maturity one weeh before the nearby contract expires.
Fheve o sullicient Tquidity in the nearby contract up o o few davs

betore ss matarit date o justify such o rollover poliey.

PRELIMINARY ANALYSIES

Many isancidd tme-series exhibio unit roats, Table 1o reports the
Phillips and Pereon (19881 fest statistios for a0 trancation of lag of
tour. The null bypothesis that unit roots exist in the matural fogarithm
of price levels for both cash Canadian banker's aceeptinces and BAN
futarves is not rejected. The nallis rejected. howeserowhen the spot and
futures series are firstdifferenced. Fyen though fiest-differences are
stationary, proceeding with estimation on lirst-dilferenced series may not
b appropriite it the spost and Tutores Tollow o connnon slochastic trend.
Fogel and Granger (19871 show that if tweo series are cointegrated,
lirst-dilferencing the dati imposes too many nnit roots on 1he svstem,
and standird iferences procedures are iabid. The pull hvpothesis
that spot BA and BAX futures log-price fevels are not cointearated s
rejected based on the augmented Poele and Granger 119877 test. Cash
and fntures prices camnng be cointegrated, steictly speakane, because the
hasic degencrates to sero at expiration of the Tutures contract. The above
tests, therefore, may reveal that price changes are somewhat predictable
by past tutures premia. Ind oo Fats, 1

Pabde T adso includes deseriptive statistios on tog-differenced cash
BAs and BAN Tutures sepes multplicd In 1000 Based on the shew ness
aned the Lhurtosis reported here, both distrbutions appear 1o he lep-

tohurtic. The hichh agnificant Bera Jarque statistios reveat signilicant

Table la
Prescriptive Statisties

R i LY TR Iierfenas i (i %5 ViRCF] 5.
Sash 2014 NAG 543 465 70 1545308 40 65 3 hhy
FNCIE I S SRR TEH 10008 (RN {000 L0 e

i
Futures 184 0.2 6.4 26814 500647 545 20052
343 (0261 (000} 13,008 {0,003 Hy O {hn

swhan hankors
PN 16T
arnt s wath g oo shuen kg o

{1

anceplarces and thar coargspanoing fubiies (§HAXY

a8z
v the Bera-dargue st Grand G Lung-Box statist
scduaats and the ARCH atstic for autoragressive candity shicdas ey
1 the Aatueat fogoethm of Wedinsdy othey stalistics are b
g Aifterenees. The el values appeanng an patentheses for PR and BG are taken taan Day
Rartonnen (1) Tanlas 2001 aad 207 Py Lare provided i parenthoses for the olfer satishies
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Tabie Ib
Sien and Sive Bias Tests

sl Fodires
Coeflicien peValne Cocliivicn bl

individuad tlests

Swgn bias 268 0048 ¢ 10 (3,547

Nogative sion bas 42035 €006 1. 0000

Pogitivie sign bing 1914 Q570 3600 AL
Jeind tests

Sign blas 1.4490 G.7ab 0304

Neagative sign blas : (1024 {O60

Positive s1gn tlas 0838 120

Thes tabie presents the oo of new mformation o

s vodanlitg of cnahy o Tutuees

FOTS S

fa., 0

S bnas w N -
L0 aotherase

Pergative

fressatie:

departires froo normabinn for both series. Moreover, these departares

From normality are more acute Yor the cash morket datas Fhe L jung-Box

€3 slatistics (jung amd Bow c1a7s] for 24 Taes ol the catocorrelation
function are signilicant al ans reasonable conlidence Tevell adicating
the presence of serial correlation in cashoand spot returns, The 0
test performed on the squared Tog differences reveads the presence
ol heteroscedasticny in the fotures series but not o the <pot This
conclusion is supported by the ARCHOS  rest Tor autaregressine vone
ditional heteroscedasticity, but o more powerful tese of conditional
heteroscedasticiny s carvied our in the content ol maosimum likelithood
estimation of the GARCH model presented below,

Previous stadies of time varving hedae models ascame thanyvolatiling
is cqualhy alfected by positive and newative retarn shocks to <pot nd
tutres. This assumpuon nen be appropriate Tor cortin instruments
but nol others” is generally accepted that interest rate volalitg s
iu‘n;ms'li(m;itcl} lovser when rates e low and proportioratels bigher

when rates are bigh, MostUmodets of the short-term interest rate process

e dredate e, hooner aed Salts P99 find oo eondenioo s euemieteses s the solathing respaonee

T posiiing aod neeative shocks and e'\;\é,;m thiat the taeesrded nodure of correne v mrhets wonhd
;

prochinde b asummetries,
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icorporate this featore. By virtae of the guoting conventions nsed
the cash Bvand BAN Turores narhets one expects positn e return shocks
hone aosmaller impact on o valatiling than negative retinen shocks of
stntdar maenitede. Table Ih reports resnlts Tor the sign bios test the
newative size bias tosto as well as the positive sive bias test of 1oele
and Nu 01993 Hor loe-dilferenced spot and Tutures seres tines 100
Fhe resulis document o significant negative size bias tor both series
cder mndnodual and jom resting aeowellb as o sienificant sien bins for
the spot in oo individual test Ths dinenostic evidence corroborates the
conjecture and suegests the inclasion of asvmmetvic components in the

conditional volatility models

FCONOMETRIC METHODS

Fmplementation of hedge ratie estimation reguires modeling the et tao
momaents ol the joint distriboton of cash and Tutares veturens, The model
below postabates o hinear process for both cash aond Totures prces which
consists ol o predictable component conditional on the information
avathable g vime Poand a random <hock companent which has an
expected vadue oF sero and iy senalls acornchaed conditional o the

mfornation set. The process s vrepresented as follows

where {iil‘ wrediction ercors are asstrmed to be conditionally ancoreelated
bhot then ;nm@s%mn doconariances may change over time i response 1o
shochs to the coononn, The information sot avabable to ol fnvestors o
e ?wgimling HE‘ liw ;H‘lf()(i NV CONLIn o constant, 54*_{_1\‘(! yré(‘(‘m :lEii}
other wenklv evosenous sariables,

Prefinieg b0 as g vector ol log-differenced spor and futnres prices
multiplicd by 100, the Eu”n\\m; hivariate sustem sith a GARUHL by

condiional covartance matriy is estimoited.

i et oaptings, i i, o de, 8 iy
ot o verader the coomenie Browmmen nintion peoeess postobated b Dothog 107w
1hs ShAFe RO i cas s lu Cons hipreraodes ad B cimma s and dhe donble g

pincess nirod o cd T Fonpa [ESTENEN | (PRSI NTPRICUPIN S PRTPETRTTIS N U PRTST FOTRT SNTTUTETRNTUNINTIRA I BN

Wooieck 0T p e bty e oot anid ) Bern o allons thie sdiarr e oo e i
Pt vecone copnnent cudence v alernanne spec it F the slarl cate proresss sec b
boaredvr Bomosrodl and Soaedere B2 U Gunons, Moreon and Nene s FEY L Gnd Brener P,

drnd Ry o baed
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Phe conditional mean eqe o5t mncludes a0 constant. the negative of
the Jocged totures promiuny, and o moving averaee term 1o capture
the amocerrelation reported i Tabie o The conditional covariamnce
matein dor the crror vector allows Tor awvmmetric ARCH [ Glosten,
fovanathon, and Banbde cP909 30] In adding o RISTHIELIF-VE N B YO TORTININ
prrameterization in (101 was proposed by Paogle and Keaney 019050
and s (‘mmmmi_\ referred 1o as the DERKR modell Te e attraction
over alternabinve parameterizations, soch as the more traditional dineonad
ropresentation of Bollevsdev, Eogle and Wooldridae (1981 o that it
ensures positne definiteness of the conditional covaranee matein, .
ander very weal conditions, The conditional Stodent 1 disinboton i
wsed 1o represent the distribution of vetarns shocks to ncconnt for the

fat tails which charcteriee their conditonal distributions

MANIMUM LIKRELIHOOD ESTIMATION

Fable The reports nnvamum likelibood estimites ol the conditiond
micans o covarinnee mateis of coshoand Totores retons defined in
v I8 IO The estimation is carricd out nsmg the Brovden, Plerchor
Cooldbarh, and Shanno (BFGS aleorithem, The vicht-hand wide ;mm‘l of
the table contains estimates forawhat s referred 1o as the sereral maodel,
hecanse ats conditional mean includes the necatne of the Ligeed Tatnrees
preminm and oo moving avetaue e o acconnt for serial correliation
Fhe delt-hand side panel contams estinates for the simple dvoenic
miode! which s oestod swithin the seorend model and s obuined In
onvitting the Tuteres preminm and moving iverage adjustiments. Both
dvmamic models ochude GIR asyommetvic elfeets,

Pable Fla oreveads that the GARCTR D wp{‘('é“{';!iéni'& ;\a'(:\i(is‘\ i
cood description of the juing distribution of spot B and BAN Batures
returis. Both the spot and the fatures retirs seres exhiba siontiicnnt
ARC T and GARCTT components evidenced by the signficance of matei
A and B oclements ol eqn 0 lon] bhe conditionsd distribations Tor the
crror Lermes eshibit ot tails as rellected by the estimated munber of
devrees of Treedom. o owhiehis equal to 22868 tor the general anad 2801
fon the dhnamic model. One expects the estimated dearecs ol frecdom

. . L . . . . .
Petimates of thaenndel pader the amption ob conditonebhiorseadin rovenbapmbosntsieiaiions

.
gt endnnation dhrrpoostn s Floso oaite are ts epried B e

af the nornohi asvnn e f

e availabde Drone e aothors tpon regest,
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TABLE Ha

Vindioum Likelhhood Faimotes

Phnanac Vhld Coonerad Viodod
AN pediodb 42 ~ [FEIR) i,
Ponc b theliboond 0 2 73 Foud ihelibod s0n T4
Stusidend Statidord
Cowllioiens Frven tStarndie pebaie ( vellicicin I rvnr Uhtatedie pelalne
i G007 [ERSIN; 4] {085 {2.2849 0000
e [ERERS ) SRS 112 BRSPS RRSE K 3 O00
X 014 0004 {562 {1574
a : 0215 SRV 3446 0
. 017 00683 2718 0007
G210 0068 382 .00
O SASMAE [ERELE ! 0078 8 4oHED [SRA[E8]
[ NSN3 00568 0 0fd i h3g 0125
(LORE [RESIEH] (147 A BHEG (000
Gy {1,160 0004 G618 {00
i 0166 0026 {187
ER 00y {} 46 R
(SRS (3000 0o7as
[ERSISR G000 (587
i (3,150 0O G05 0.353 0147 200
1 [SRNSH] {148 .0 [EReEIS] 087
03565 100 0.000 O.361 0143 EREIER]
0103 {30 0735 (L3477 066 1.030
B 0008 .21 0.4870 0,221 e 1156
f [ORED N 0180 G003 (3.531 SRR 13 2708 0047
3

AR5

0 ddd

0.8 (0136 (0.266 0480 Q6527
0000 2801 {1.480 5964 0.000

leeristinnese] coparrities of the ooy

545} S RTINS

o Bhre

FRAERERSE I
pancd Wednesooy Maren 70 1880 1o We

chive Aprd 71O

el s e ettt sele restnos

te be considerabhy i;i;:g_{i's‘ for the conditionad norawt distribution 1o be
a sensible disteibational assumption. The log-likellibood Tor the generad
maodel s cqual o 30979 which is signilicantls higher ot any reasonable
level than the Jog-likelihood of 296,73 for the dynamic model,

T he dikelihood rato tests reported o Fable T show that varions

restrictions imposcd on the weneral model result in models with iy
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Table itb

Peste on Model Boestoctions

Forod theeltionnd { i lifiennd
Yl Bt v W
i

1 General moded 3004 136
S 298 4 Al GG 14
A Dynamie wadel (o [ LA a6 SR 140
G0 Dingonal A B0 O A3 6 o0 1444
LA (=2 S N 1085 ARy 154
fable presenes shebbonsad ratio fests shoswing hat vanous aafnnions on e gener sty e

RN paihed
nificanty Tessesplmatory power.” Hestviction 2 mmplies the ssmmeine
GARCEH L s adel i which positine and Pedative ooy ations al the
same magniude bave the wome impact on wolaulin, This moder is
rejccted in favor of the goneral model bhased onthe TR TR Vecanding
foo il estimates shown Lable Th, the asvmmetny s driven Es) thie
croms torm ooy The third model restriction scis the Tatares premunm
and the moving svernge terms to sere and aeam the restocred model bas
(‘nnsiaivi:iili\ foss {’\l)i;m;iinl_\ pineer tham its oy }1&‘;1{‘7\;? é'()iiii!i’%P;HL
Fhe same conchidon s reached with restriction 4 thmposed by previons
authorst whiere the olf-diagonasd cloments of the A and B oare wel to sero,
Vinallv, the O S model i orestriction 3 s testod and rejected as well
The evidence presented in this section leads one to evpeet hedping
enerctses hased opon the seneral model o ootperfarm those bised vpon
the dvnamic model and those Based on the dvnamic madel 1o vield
creater variance reduction than those restimg on the OF S models P
Aevt section tuens to formad tests of this poposition soith an imvestianion
of withinesample and ouwt-olsample pordormance of the tee donami

madels nd the two popalar sttie hoedoing models,

HEDGING ERFFLCIIVENESS

Vartance Beduction

H(‘(lgm}: clficienoy s i\pir;i?%_\ mensured as the porCesiauy reduction s

the partfolio~ variance achieved by hedaing ondes aopartcadar model o

this spiarit, Fable 1 presents in--m:snp%x‘ and onteol sampie comparisons

]

it

seativedy wribar v

' i

Th mane bty ol cempariona beleecss the o dviiann aneadd ;i canalives bl

: . N 5 . , ;
[NENREN FRTE SFRTE AN ciheny ii‘ﬂ‘u‘,-.: oferdy 15;“ ely Tropesiie tenonhed crvaed Pl faont recrpid e adrialrbarlin e E- EERE T REIEE AN
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TABLE N

Heduine T Hectiveness

fro-sonnk Chieof "u‘”"f’fﬁ

Virrnenioe Clriree Vutrieite { fsz:‘u

U SR I 00543

11087

ol the varianee reduction achieved with 1he ceneeal model and dyvinmi
model, the OFS model, aod the masoe model, The withinesample et
mtion s carricd out on the ear 160 absenations starting on Mareh
Pounand ending on April 70 199350 The oatot-sample oxperiments
svedve the Lot 31 weehs of 1the a;ng!h- ranning to Nareh 30 poag
Fhese sut ol sample experiments involve one-period abiead Torceasts ol
the conditional hedue ratios. A the hecinning of cach weol in the
stbsample s the model ic estimated sl all presions observations in the
sample ap o the corvent weeks The conditonad hedue vatio iy then
computed lrom the relevant olemoents of the updated FIomarvin, and the
hoedae i simabaed Tor thar weeks This procedure is repeated Tor cach
of the List 31 weeks of the sanple

e oshown in Table THL the vanh ordering of models s the same
within-sample as out of sample with dviimic wodel achicving the aeh.
vel pereentaut ol variance reduction, followed by the };(‘H(\!"Ji wrodel the
Ol S tinadiv dhe e medel, Bedoctions i eish relative 1o the O S
hedue achioved wih the dvnomic madel nd aoneral madel 0 and
ofcncompare well sath the findines of Keoner and Silom 19930 for
Forcion curreneies, '

Phe peneral model was expected to outpertorm the dynamic model
Based anthe Tormer model’s statistical supersioring in esplaining the
dviiimiios of spot and fotares returns vet, Table T s possible that
the dvmnmie model aetaalls pertorns better beeaase the vseneral model
overtits the dae The marsinadly poorer perlormance of the ceneral

Pl wone vad ondd dhvrcoie msndels shas omrmer e i Uee pest i toad ralels sl vabed i babhe 1th
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model relatine to the dvonmic maodel s nor doe o o confounding,
interaction betveen the hweed futores premivn and moving averaae
adirstments in e mean cguations, becaose the performinee vanking
s unchaneed when either adjostment s omited from the seneral
model The evidenee, therelore, suveests that the dviuomic madel s o
PArSIMOnons Feprosenialion for the purposes of hedeine clfectiveness,
Ve notewortdng is the supevior hedeing perfarmance ol the OF S moded
cner the taive madel, both within and oot ob sarople, This cvidence
contrasts with the widelc held hediel ameonge practitioners and academies
that the nanve .i%'ﬁg')i'ihi(‘h vields oreater Giriinee redoction than the O S
omode! Yor Torodollie and ~nnlar instronents,

Phe conelusion o be denvn here i that the dynamic mrodeis fead o
areater warsmee reduction thas thelr connterpants, the e and Ol s
modols, The nest s addressed s whethor the tncremenial redoetion
N o arsce achiceved with the jg,e’i'u‘ausg maoded aod the k%}%i.iﬂ]ii' el

oner the static madels s sonifioant Trom o welfare standpoint

Measuring Feonomie Significance

P ansess whether the elficieney aains brousht about By the dvaanue
Bedeing models are ononicalh meaninalol ivestor prelerences fune
1o bo token into consideration. s o korooer aod Saban cfos s e
Gynmie models will he considered 1o be ccononueally superior 1o the
OF S model 31 they result o hicher evpectod suling net ol ransactons
cremts than the statie odels,

Fn the presenee ol transactions costs. e imvestors g}ni%sii’m rep
vesented Iy oegn i con He casih amended 1o ncorporae the cont of
rebalncing the hedae ot everny pv;'én(?. Cable 1V shows the dearec of
pish aversion. . for e omeanevarimee ity suodmizer too be evacth
sndifTerene between the dvioie hoduing aeateoy and the constan
Boduing strateey as s lonction of the level of rramsactions conts, vt othe
Aantreal <‘\L'};;mg<’. the round fl‘%g: fransactions vost for one BN futures
contract is =1 Tor thoor trders, 53 Tor Pachanue mombers, and abont
S5 or vetind costomiers,

Pable IV s hased apon the perceniage varianee redirction reported
i Lable THL T or msiance. assuming o S35 roudmoip transaclion cost
an ivesior with rish cversion coctficient wreater than 00005 10 700
would hine derned Bivher avernse sulite within saonple by following the
d\u.!mit‘ mmi('i i;ia‘;!(‘{;;! mad ol ausliu';‘ than 314;5{51“: the Ewsifiv coisiand
COE S The ranue of vadues Tor 1 obtained v this wble iswell helow the

ecmpirical estinates cinnraonhy s‘v;mrh'd i the Hiteratoree ot referenoes
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Table fVa

Average Vilitn Comparieon

Bre-Sarnipls Chueafl-Sampls
£ pand Coiuteral { W ane I DI Ciesrerad
[BASEER [ERR R 0224 0o
(3 (15 0.033 [RR1T.] 13422
0078 0.055 1146 :

RRIZTH

PIRENIYHTOD n ik er Detwey

shand hedie andd oogdyn

cited I kroner and Sultin (1993 footnote 6. poaES L Phe implicanon
15 that ooe does oot need 1o be very rish averse (o benelit Trom the
dvnnmic model or the coneral model e Tollows also from comparisons
ol the tuwo dyvnamic models that hivher wtiliey would resalt feom the
doanmie model than Trom the general model.

Fhe above analvsis actnalh anderstates the coonomic superiority of
the tw o dvnamic strategios becaose it s conducted under the assumption
that the hivestor rebalinces the portfolio wt the bevinning of oven
porind. o more realistic setting, one would choose o rebalanee the
bedae onlv at points i time when welfure wiins are evpected, This
sttuations s esanuned in Tabde VB Forinstance, an investor with o = 3
and Bacing a ronnd - teip transaction cost of S5 would hon e rebalanced the
portfolio on 32 oceasions wader the dymamic model during the 51 weel
ont-ofsample period. Phis compares most Tvorable 1o the rebalancing

—~

frequencies documented by broner and Sulan (993 for TN Bredues,

TABLE 1Vh
Potal Eapeeted Lititiny Comparison

[T
= ! ~ R
Paiden Hebwlornc o Lotifiny flobalaicig { i Hobalai fieon
L3REE 2 13834 i 13834 |
; 36 RN e 5T 27
SREATR 4 S 1H 34 SR a2
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s oatic
o BAont e

i o chents abont &5
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Potal espected il devels readized with cach model s o Tunction
ol transactions costs are reported along with the number of times the
hedae would have heen rebalaneed, The dvieemie sodels produce higher
eapected uiility dhian the OFS model as expected Trom the previous
analvsis. The expected aiibite Tevel associated with the goneral maoded
i« higher than that Tor the dvnamne model bat due 1o an overtinting
problem which seems o tay the general maodel’s lmumixw abilitv, the

dvawomie model delivers the hiehes avernge nuling fevelb cof Table vy

CONCLUSION

Lhis article is concerned with dvnamic heduoing of shortterm interes
Fole i‘i")%\ f‘{’%”‘("‘!(‘”!{'(; !)i ;H)‘\ni()”\ ?’H f)sl“i\'\’lk‘\‘ xil'(‘(ﬁ?{i!”('{'“\, !\\() &l\”l“”il‘
models cmploving the GARCH Damework are coomined. These models
differ from other models proposed i the Titeratoe Iy incorporating
asvimmietric shocks o velatiting and by asing the BERKK positine definie
parmmeterization awhich allows the conditional correlation benween spat
ceed Tatnres retorns, o owell as their osn variances, o vany over tnae,
The evidence supports the asvonmetrie GHEPGARCTERT T model as
a deseription of the joint dusomics of spot and Totares retosns, In
sample and outalsample comprisons of the perddormance of the o
duamic models 1o the well known ©FS hedaing serategy as well as o
{i!l' \\i{i!’l\ ”‘\{‘ﬁg (i”i i{!(?” Ei i‘\(’(i ’E!Ii)xi\ i] o \('\{E !il il fi‘ll xh 0y (;\H:i!'ﬁﬁ!(
models perform swnilicanty berter thoon the no stane sirateies, both
statisticelly and coonemacaliy,

The insnple and cutolcample esperiments also sogeest thant
OFS hedee ratio model has greater rishoreduction potential than the
lEiili?ii“H §)i!‘\l,’(l J!)PEA()JH,']!‘ %]i\ 5('\“;{ i‘('a?f‘("w(’”i‘\ i i%(’g“ciikzifl‘k’ %FAUEH L
i'pim! wisdom hecause the duration huased model is ;3(‘!1(‘!‘@3?\ considered
to be the bhest J;)EH‘H;H‘%} to ise for the heduine of <hortternn and bndeed

o -term, miterest rane rish,
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