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i h e c i u n o u i i c \ i a h i l i u o ! t h e ( . . \ K ( I i i K ' d g i i i g m d h o t i w i t h s ( i ) c k i n d e x

I n t u r e s i n i h e p r e s i ' i u c o i t r a n s a c t i i i u s c o s t s . I h i s s t u d \ c x a i n i n c s t w o

o l i h c n i o s i h e a x i K t r a t l c d s l o c k i n d e x i u t u r e s c o n l r a c l s i n i h e L , S , a n d

C a n a d a . t h e S K I ' ^ ( H ) l u d c \ 1 u l u r e s .itu\ l o r o i i l o \^ h i d e v I u l u r e s .

Ol OPIBIAI in DGl RAMOS

l l e d g i i i g m o d e l s i . a n b e t o n s i r u c i e d u s i n g a ( w o - p c r i o d i n \ c s l i n c n t

d e c i s i o n h a s e d o n u l i l i l \ n i a x i n i i / a l i o n . A s s u m i n g t l i a t i h e o n K h e d g i n g

i n s l r u i D e n i a v a i l a b l e l o i h c i n \ e s i o r is t h e l i i l u r e s c o n t r a d , a h e d g e

p o r t ( o l i o c o n s i s t I iiLi o i s p ' H a n d l u U n e s is i . ' o n s i r u c t c ( . l . 1 e l / , . ^ a n t i s, . |

b e i b e c h a n g e s i n t h e I n i n r e s p r i c i \ / , a n d ( h e s p o l [ i r i c e , S\ b e t w e e n

t i m e I a m i t • L r c s p c c h x e i v . . n u l t l e i i n c I', a s i b e h o l d i n g s o l l u t u r c s

a i l i i u e t. T h e n

i s t i l e j 5 a \ o l ! a t i i n i c I - I i o p u r c h a s i n g o n e u n i l o i ( b e s p o t a n d g o i n g

s b o r l i n / ' i u n i t s o l " t h e i u t u r e s a l U n i c !. I h e o p i i m a l h e t l g c r a t i o .

h''. [ n a x i i i i i / e s i l u ' i n v e s t o r ' s e \ p < . ' c t c d u i i b u . o r n i i n i n i i / c s i b e r i s k o l

t h e b e d g e p o r t f o l i o , u n d e r i b e a s s u n i p l i o n t h a ( f u l u r c s p r i t e s a r c .i

i J K i r l i n g a i c ,

i b e ( . A l U . ! l ' . p e t i i k a i i o n r < H | u i r e s m o d e l i n g ( h e l i r s i t w o {.oiidi-

t i o n a l m o m e n t s o l I l u biv a r i a t e d i s t r i h i i l i o r i s o l s, a m i f,,- • 1 o a i c o u n t i o r

( h e t i i n e " \ . i r \ i n g v a r i a n c e s a n d l o v a r i a n c e s , t b e s e c o n d n i i i s n e n l c a n h e

p a r a m e l e r i / e d w i l b a b i \ < i r i a t e c o T i s i a n l c o r t e l a l i o i ! ( . AIU.~1 Ii !, I ^ n s o d e l .

a s o r i g i i i a i l \ p r o p o s e d n i I t o i l e r s l e x U ' - ' S h i a n i l a p p l i e d i n l i a i l b c . i i i d

B o i l e r s lev ! I '-i^O) a n d K n ! n e ( a n d S u l t a n {] 'S'J I , I '> '! V L 1 b i s n ! o d e l p a -

r a m e l e r i / e s t h e c o n d i t i o n a l \ a r i a n e e s o l t w o v a r i a b l e s a s \ H M A m o d e l s

in s c i u a r c d r c s i t k i a l s , w h i l e a s s u m i n g c o n s t a n i * o [ T c l a l i < i n s b e l v \ e e n t h e

I w o , I b e ! ) i \ a r i a t e d i s ( r i b u l i o n s o l s p o l .mt.] h i t u ? " e s a r c a s s n m e d U> h e

a s f o l l o w s .
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I . < ]na t i on \ 2) r e p r e s c n ( s l l i c d y n . u n i c s o l s p o l a i u l i u i u r e s p r i e e c h a n g e s .

I b e ( c r n i ( S, j - y / - , | i is t h e e r r o r c o r r e c t i o n t e r m , w h i e b is d i s e u s s c d

b e l o v \ , I he r e s i d u a l s . 6 . b i l l o w a b i \ a r i a i e n o r m a l clist r i b u l i c u i w i t i i m e a n

z e r o a u d c o n c l i i i o n a l vL i r i ance / / , w h e r e H' , i is t h e i n l o r n i a l i o n set at

t i ( n e / I , I (| n a t i o n {^) s h o w s t b e si r u e l u r e o l t b e b i \ a r i a ! e e o n d i ! i o n a l

v a r i a n c e v \ i i b e o n s i . m i c o r r e l a t i o T i , />. h e l v v e e n l ! i e I w o \ a r i a i i c e s a i u l

c ( j , (4 I is ( h e b i v a r i a l e ( . \ I K I | i i , I i m o d e l .

( r i v e n i b e h i v a r i a l e m o d e l o l s p o i a n d lLitur(. 's p r i c e s e h a n g e s . Use

i i i i i e - v a r v i n g h e d g e r a t i o c a i i be e x p r e s s e d w i l b i b e v a r i a n e e e s t i m a t e s

I r o m ( -1'' a n d ( 4 ) .

l o es t imate b]'. the parameters m e(|s. i i } . { ^ ! . and (4) are est in ia led

l i r s i . I b e eond i t i ona l \ar ianees and eovarianees can he lorec.tsted ai

eaeb t ime and provide the op t ima l hedge rat io as g i \ e n above. In add i l i o i i

Io ibe blvar ia ie C.AIK i l es i i i na l i on . the e o n \ e n i i i i n a l O I .S bedg(^ i'atios

can be ob la inet j bv se i l i ug a, i \ a j hj (>| / j | 0. Also a

\ a r i a l i o n ol tbe t o i n e n l i o n a l ( ) l S hedge that aceo iu i is lo r co in leg ra i i on

between ibe spot a i id lu tu res priees (\n\ be obta ined bv se l l i ng a,

I K i l l h ; ( I ,

COMPAHISON Ol 1)11 I I HI VI III I>GI\(,
IK

I b e s p o ! m a r k e l d a t a e o i i s i s i o i ' (Jailv c l o s i n g p r i c e s l o r t b e S8. P

i n d e x Atu\ i b e i o r o n l o ^S i n d e x , i b e Ful iu-es d a l a e o r r c s p o n d li> d a i l y

sc(( l e m e u t p r i c e s l o r i b e ! l u c e l u t u i " e s t o n t r a c t s , 1 b e l i r s i s t e p is

ti> e o i i s i r n e ( se r ies o l v \eek iv j i r i c e s , i i u b i d i n g d i v i d e n d s , h"om everv

\ \ e d i i e s d a v , ' ' I o e i n t s t r u c l .i d iv i d c n d inc I n s i v c se r ies l o r ( h e L .S .

i i u i i e e s , i b e t l a i b d i v i d e n t l \ i e l c K l o r i b e \ e v \ \ o r k S i o e i \ i x e h a n g e a re

g a t b e r e d i r o m ( b e ( e n t e r l o r R e s e a r c h u i S c c u r i l v P r i c e s t a p e s t o toTU-

p u l e i b e n o T i i i n a i a m o u n t o l da i l v d i v i d e i u l s . I o r t h e l o r o n i o ^S i r u l e x .

t h e d i v i d e n d n i t b i s i x e i i u l e x { To ta l l ^ e l u r n I n d e x \ a l u e i is a v a i l a b l e I r o i u

i b e I S I ' a n d is u s e d w i t h o u l a j u a d i i i s t n u ' i i l , I l ie p r i c e d a t a b e g i n o i i

J u n e S, I 9 S S , a t u i c i u l o n I ) e c e n i i > e r i S . I 9 ' ) I , ( ) i l i i e seve ra l i ' u tn res

i o i H r a e t s i h a t a re o u t s l a i u l i n g a l anv g i v e i i t i m e , ( b e price- o i i b e nea res t

\ \ W ' ( 1 ; ; ( • - . . ! , u h i \ S c d n r - d . i v - . - I j i i c i K < i-- , i i n ^ r d l i n . i U - r ' \ \ i - < l n i - - , ( l , ! > , d , i i . i h , ! \ r i h r i . n m - , ! n i i n i h c r

i l l ! . I > M ' ( V , L I I I H I N , U ) J i i n n u l ( i i i i K ' * < ! < - v s i l l s i . i i u l . i ! . l i n U J i n i . , T i u ' M I ' , o | j i i j i f l i i ( n h i r f i L i l i n n I n . i d i l i l i i . M

i l . i f K | ! n i 1- h t i i i t s , i E i ] s n M [ n p n - . r J (111 i h i ( ^ r i - i l i L ; [ ' ! Si c s i r^ • i l l ' , t i t ! h i \ \ c J t H v j , < v - , i j « ! ( n i i : i h i - k ^[ !^11J;
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eor)traet is used, l o aw i i d i b i n m a r k c i s .tnd < ' \p i ra t ion e l l e c t s . bowever .

we s-oil over (o i b c next nearest t o n l r a e i one week p r io r lo e x p i r a l i o i i oi

i b e e n r r e n i e o n i r a c l . I h i s prov i t les ISS wcekiv pr ices l o r t he SJv l ' SOf)

<ind |,S4 pr ices io r l o r o n M i ^^.

Several tesls on tbe i l is l r i b n t i u n a i pr(*[K'rt !es of l i i e da la aic- per-

i o r n i e d and tbe resul ts i nd i ea le the preseisce ol one n in t roo i and

thus n o n s t a l i o n a r i i v ui eai. b ni i b e pr iee series. I n r l i i e t les ls rejc'et

tv\o un i t roo ts , S ia l i o r i a r i l v oi i i r s i d i i f e renees in S, i ind / , i-- l o i i

i i r i i u ' d , h i a d d i t i o n , il" the two scr ies. ib<' spoi and l u l n r e s p r i ces , are

eo in le i j , ra led , t ben i b e r e exists a e i H i s l a n l . y . such l lu f t S, - yli is

s ta i ionarv ."̂  I he C(»nstar!t, } ' , is ca l led tbe eois i ie i i rat i n ^ p a r a i i u i e r tba l

l inks i h e spfM a m i h i l u r e s [>nces. II t he spot a n d h i l i i r e s prrees sh<iv\

a l ong r u n or " e f p i i l i b r i u f i i " r e l a i i o n s b i p . sne i i a eointe) j , ra t ion ineasnrc

SK'cds to be added to vx\. '^1' to aeeonn i l o r i b e lono- rus i hebav io r ol

spot And l u t n r e s pr iee c ban<;i's. 1 he tesl resu i l s i nd i ea ie i b a l for l l i e

s U x k ind ices c o n s i d e r e d , i l i e spol and i 'n inres pr iees are c ointe)j!,ratcd

at y 1. ISccansi' tbi-- cs i i r i i a t c is c o n s i s i c n i . y I is i n i j i oscd ni

he ^ in j i , ei b'Ci iv cness oi l o u r ivpes oi bed i ; inu mode ls ,i!'v

c o n i p a r e d . I !ic t i rs i one is !bc naive b e d ^ i n ^ mode l vvbere ibe bed^e

ra l i o is i ov cr l i m e . I be seecHui m o d e l is t l u ' ( ) L S hedge, and i b e I b i r d

(ine IS i b e ( ) l S w i t h e o m t e u r a t i o n t O I S (. ! i i>etv\cen spol a iu l I u l u r c s ,

I be la'-! one is i b e b i v a n J l e ( . \HC M m o d e l . M a x i n u i m i i k e l i l i o o d

e s j i d j a t i o n is used l o cs! i m a i e the p a r a n u i e r s in e<|s, 12 ••, i ^:. and

14) for l ! u ' ( i Mi ( . I ! m o d e l and f be pa ramete rs \n vi\. ' 2i l o i i b e

( ) l S Aud thr ( ) l S ( I models.* ' I b e bec lg in^ c l i e c l i v i ' i i e s s is nic.isU!"(Hl

bv eompar" ing i b e d v n a i n i e i ied>^in^ p e r l o r m a n c e ol d i l i c r c n i bcduins,^

n i c t l u j J s i o r d i e out^oi^ sani[!l<' [ le r iods, l o c onspai"e t be o i i t~o t -samp le

heci i iHi i i p e r i o r m a n e e ol i he l o u r sir, ik'( j ; ies, Uie Hrs! *M observa l i tH is (one

• l U ^ f n i s i . i i l i ; •> \ \ l i n ' i .11 I f ! 1 j ^ ^ s ; . i : ! i • < • • ' 4 , , ( i . i ( . l i i j ' h p ' - ' ^ ( i l k i i t i K n i l h , i l ( h e ' . u > ' K , i n U - \

i \ . i p p T i s p n . s i r M n " . v ! i ' ] > ^ i i . j l • '• ' ' . i M i i i l i r ^ : i h i h ( • ( ! ( , ' ( - , i i , • > ' . • • ^ 1 1 - 1 l u 11 l i l i •> . s K ' H U . ( i i u i ' h . H i . t i

S , h i l . i ! - l \ ' f l J u u h ' n i i < V l ' , i ' - l ' , • - p i . ) , 1 ! I l 1 S , D I S . t . - p r c - l i l l ' , i l ' f I K S ! ; l ^ ( u n t M ! . l i ( I 1 ! ^

i , j i , , j ( s I ' M ! ' s n a . u . u i i r i . i U ,\ [ h i . ' ' i i i • . ' n u i i t n : \ i u i i i s n < ' p s h < i s i r ; ! u ' p f u < < l i . m i i i ' . > , I U . ' . M - V . ' I ,

• n i i f 1, p i n l n l : ( i - . I K ( . . i ! - J ' t s n i i - , - , ' ! n ^ n u ) : i . s i m n , U K I S M U I r n : i [ i i v i - , i r e , i ' j i ! . ! h i ( h ' - i n s f u j i i t t i o r ^

i . s r t i : . ! v i i m p . i w l i ' i - ! M M 1 i s c i i i . ' j M ; ; n ^ n i i f k H c ( • \ ! U i i I I M K I . I i l t s i l i l u s ! h f (J - h i i i i i n n n i >l ^ i t n l

t i i < ! l u l l >.i - P : H f I } h . ! i ! . ; i - - , i i f i l l r s h . M i i i ' i i l ' , •,'< I ] H >. • n W . m ! l i r t ' h i i r j l i n n i i i d r U I U,- J c l . l l U i ' n M i l l -
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oi [\u- s.impk'? arc used io c s i i n i u l f ihv [X imnictcrs, l o r ihc ( > \ I K 11

lcL the cst lnKi tcd parai i icU'rs art- used In I O R ' C I S I l iu* t o i u l i l i o n a l

\ana iR- f .HM\ t i ) \ a r i a n i c ol the to i low i i i t i w rok , I h c l u r c c j s l c d hcd^c

i'atio is ihc onc-pc r ind i i t r c tas i ol l i i c c o \ j r i a n c c (livick'd l)\ the oi ic-

pcr iod lorcr . fs l ol ' i hc varianc c, \ \ j ih I he ( ) l S and ihc ( ) I S ( I iDodcIs,

the xar ia tKc aiui co \a r ia i i cc ol Use l i rst ''.-i ol)scr\ a i io i is arc used lo

produce ihc op l ima l heclf^c rai ios Ini l l u ' l u l l o u i n g wvcl. Such Forecasts

arc f o d d u e l e d ior each week w i i l i ihe es l imaies i ro i i i the | ) rocedini i

'J-^ i ihscrvat ions up to ihe f ina l \u ' ck . io ia lh i i : : ' J i 191 s (oreeasls iur

S L K P S O O . l o r i ' s r • ; s ) .

l o compare the perlori i ianecs ol eac!i l \pe ol hed<i<\ portlohos

implied h\ the (.ninpuied hedge r.itios are construeicd lor ea ih wee!-,,

1 IK- \ar iance ol the retnrns io ihe constructed portloi ios are ealeidaled

o\(T the sample, 1 luis, r f^ ls, ^. ' \ / ; ) is e\alnaied where !>'," is ihc

eompulcd hed^c ral io l(jr each heduc method, Ihe por l lo l io \arianees

:irc reported in I a hie !A. .\! l tour t\pes oi' lieiigin>i retjuee ihe varianee oi

ihe spot port lol lo signi l ieanliv, Ihe \ar ia iHe reduction is much orcater

lor ihe SKI* ^00 Index hi lures, I ah!e IA also reports the pcrceriiajic

\ari. inee reduclions ol the (. \HC ' l ! heds^e o\er th i ' olher posiljons, I he

percenlauc \ari,) iHe re<lueiion ol tlie ( . M K ' I ! o\er ihe three a l iernal i \e

iicdoes shows noticeable impnncment oT hedoirio ,'tTec tiveness through

(. \ H C I ! o\er the e iJ iu fn l ional meihotis for holh SisV SOO and IS I ' ^S

Iuiures coniraets,

Ihe (lAHC i i hedge is cxcrs DMivv ecouomicalK usehil in iniproxirig

the t i i ih t \ i imet ion ol i inestois wi th a mean-\arianee expected ulil itv

TABLE IA

Oul ni-S;nn])!(' ( onijtatasons ul i Icdi^c 1 I U T I i\ eness

' < \ i d lil'ili ( l i c i h l i ' l u n l nj

I S ! ;•

Unfledged pnsiiJOii 5 0322 4 ITjOi"! 9/9'(> n Al':

Naive h'.'dgt: :.b \: 0 !0«9 • nsiQ 3 n\'> !5 r!9i
OLS (,O(iveiiti(innl hetigo u • 150 ' 06'U fl 8?0 9 343

OLS CI iiodgo 0 1M3 Mi/97 :> • • H O 9 ?3.!
C-iARCM I'ydqo 0 lO'iPs 0 9600



66 Park and Switzer

TABLE IB

L i iiiU C onijiiir

0L3 convenhoiiai 'lodqe 45 ?4i?j 48 (YM?)
OLS Cllsedge A3-?7>.1l 47 669(2)

he(ige 41 5bflOt 40210(43)

i:!; 0 " y

rost ;y
(,OSl
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l i o n / I i\) i ix! -- A V ' i u i v l , w h t T i ' > i s l l u ' r d u r n i r o n i
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