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are IWIOI(]IIO. 

literatlU'e to ..... "'.",."·1 ... 

no 

to nre!;ent 

context 

an 

IS 

IS 

to contracts. 

terms 

a 

or 

to 

contracts is 

as 

not essence is 

two 

it is to a 

we COll<1lllCte:<1 a 

at a 

",.,rn1,Ur., on r,,1ur.,., 11'Qfll!1ZU is {,!nl'lfr,mll'ed an 

"'lUlL .. .., ..... clomLmc,di1ties were "'''" ... Ul ... 
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"'.v" ...... '" C'OII1I1IlCldltIe:s, ""'''''''''''''''''; ... "' .... "'. were mtrocluc:ed 

M(\,.P,n.Vf·" lIlter'est rate contracts were UIUUU'U",,"'U 

a new, more eXl:erl(lea 

l<11t." .... " markets are CUlTeIltly 

tr<>,rI,f,inn<> 1 narrow 

ti,t, .... ·" contracts. 

enlcolmtere:d two "V''"''''''''''' U,u.;u", .... , .. ' .. "",,, SorgaIllse:d struct1lIe to 

on mstarlce, most 

mStalllCe, most current teJl:ttx)OlC:S--I>C~lZ1ltlS as indlicated 

"'U'"""U,"',""":! more '1'n'nt\,-t<>1',t not 

cast new on as as on 

........ " .... 1'" a "''''~" ..... ''' 1'\'r"n,lp1'n' on one to Drc::SeIlt 

a 

It is nnnn,!"t!!'l1r'lt to note 

uv,' ....... clontan~~o were IDalillIeStaUClns 

most pr{)rnineIlt e<~onomlsts 

tllTle--Vlle"rea S1J(~Culatlon as a 

terms a 'n1'1l',n,o nlo(lel--~;ulJlsec~ucmtlly ....... un .. as 
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, or, more C01lll11nOlll.l:y 

h<>,·In',1",r,rI",i-.nn -bec::anle a cornerstone 

a J:Io..C:VIIlClSlli<l.Il context was so " ........ ,,, 

many ecclnOlmtS to it even 

it was as 

resleal"c:h on 

an ext)ecte<1 

...... ' ..... ,.'" contracts ,,, ....... ' ....... 

structure 

.,uo .... ' ..... '" ...... alpp~rraltuS, contract mc:cnamcs, 

carry, 

two cha.pters 

to test '.,"""1'1 ..... our 

set to 

to 
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ceILtraillSa'non & contracts' staJlldardUlatic:m 
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we test 

COlrnnwllrttv nI1U,.,>(' contracts C(Jin.tfllrnlcl\' 

are tmteD'en,fJel1t 

a zero .... "''' ... 1. 

we '"'v •• "' ....... '" 

returns. 

is is 

current 

as bYl)otl:leS1Secl, 

to 

nrl~mlum (re'tlecte'd in a 

on 

contracts is 

not 

"''''''' .. ,.,,"'''''' (re'flecte'd in 

a 

to emll>ra(~e non-sw:raOle 

was most 

intornnation content 

contrast 
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or 

In(tlT/~r.t way, 

COlllta:ngcl, or more SP€~Cl1t1C~111} 

.. "'''' ....... '''1 measure 

context is ,,1'\'''''' ..... "' .. ,,, .. or 

return any asset. 
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to is mana~~eo 

o:Il-n'\.iU14U",lo:1 on is lO(:I1tllfle:o 

assumes hpt1IJP'r~ must 

mcme:tary "", ...... u ........ as an mcentlve 

to Oe):lencls upon 

"'1.1"''''''''''' 1Ilco:me stream or "' ... 1-, ..... '..... CIOnlIa<:twl1 c.nm:acreI1 

carry a !-IU ...... , ...... or COlmpen!iatilon 

1.11\.ilI.&U.ul)1; ...... ., ......... "'. are a MIction 

to or 

aDt)ro,ilcn as enc~aDisul.ateo 

) > 0 > 0 

< < 

an 

.... .", ....... " to 

asset is not 

asset 

prelniwn. It 

to 

to 

111lll1gn.ess to 

is an eXlpec:tal10l1S """"""<itr ... A is an n-D'ertoiO dllnelrenc~e 0lJer~ltor 

......... v.'" l"'rmt· ...... 'pti is a ranldolm •• ;0.1. ..... "'1' .... 
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reasons mdlIcated 

It is ...... ·.,," .. 'I"T<>.FlT to at not md:1cate an 

it COlldlllCts an etrlJ)lIrtCliUl) ........ i:lI.v., .... test lvooin.1J~'''''' 

no 

zero. 

contract 

• ............. "6 to ma1tun1ty 

on 

over 7V .• V""V 

• Part I: 

• Part II: 

"" .. ·..t.,i.;"'n is as 

two ornle-senles rnlethOds _ ....... ".J 

on 

not reciresent net 

oUl:standltng ............... '" contracts sums to 

contracts is 

a TnT ...... '''' contract is 

to .......... " .. ,," 

cOl!lce:n1J:ate:d on "'!';I • ..,LIUI.<UGl 
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retmns on ....... IM ... J .,....,,,,,i-,, .. "'.r! contracts. II h' .... h ............ ¥' ....... ,'" 

treatment 

• 
eV]leslan measures 

• 
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1. 

TU1:lJrl".\' contract is to u ... .,.u .... n contract 

A contract is an a 

asset 

or on 

is 

contracts was 

were to occur is 

an some 

contracts were so to 

to 

contract. to transact 

terms 

a 

contract is it is 

enter a 

contract to 

way, 

I Reverse is also referred to as ·pnlIlClple of offset', 'cllearilUl'ho'use offset', or settlement method'. 

10 
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most enter rev'ersinl! to 

to """',.1'-u ........ JO; on 

f"t" .. ~.", contracts getle~ate 

..... lr..,..;' ...... f;.t11 ... ~.'" contracts are to 

contract U1P'u, .. 'n as a fnrUl<nrn contract on an ''';:01411,''.0'''' 

setttelnetlt dlltli.::Jrem:e turns out to 

contracts as W~'\iU;:';:''';U 

at 

commerce 

movement no mstOfllCaJ as 

contract 

to 

Kane 

eXl::h2m.R:e on a 

COIlltra~;t. a 

two 

as 

is now 
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were ~"""""I!> 
........ 11 ........ f'I.t ....... '" contracts 

to 

vllll""ljIlOU as a COlllltLerc:ia1 centre? 

contracts were 

contracts 

........ ""., .. "" as it 

were 

.... v., .......... ' ... to "'v" ...... "' .. ". as OOlDO!;ea to rnT"Wl'Il,n "' ........ 1-.. .,"'1'" 

1 

It soon Dec:arrle ,,, ..... ' ........ '" contracts were more .. 1"1" .. ",1"n, .. as tP,111T1.rlrrrJ"'l} 

contracts .... v., .......... '.... to serve 

3 

I"T ............ t as 

eIIICll:Ilt means 

ae'l'el'Oplnelrtt of futures markets in '-'LlJI",a~;u and in other American states see Peck 

evc:lo])ment of futures market in these locations and in 
on the work ofIrwin 

12 
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markets soon emlented at 

mC::fchwl1ts more oec;aoc~s to reCOl!TllSe 

It is thpTPt,nTP not 

IrullrKc;:t as a it some 

oe:rce:otlon to ..... ""1:1;"'. 

some 

OlIltleIISIOln to 

1. 

were not mtrO(luc:eo a 

on ownet:sm.p to 

,.." ......... , ... " contracts were uu".., .... , .............. 

rates contracts 

p.l) emJ:lnas:lseo a 

t;X!l.,;m:m~~t;s seems to 

tra,Qmlg structure in 

area res;ewrcn is A.H''' ...... as 'mar}cet ... .","Tr • ..,iT11"·hl1''''' ..... "'''' ... ,,''' it 

4 Further elaboration of successes, ......... ,,"'. survival rates, and Inn""'",,"r of contracts and COI:npc~tit:lon among 
eXC;haltlge is in 

13 
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terms 

terms 

success 

not 

necessary 

not 

is LV U>l ,,,,eu v one stanwlfd 

.... ""."""u" .. - is prc~sente:d 

are 111 tll"T'M"It 

contracts are nej1;otllate:d 

op]:lortunilties to 

is is not 

h ........... contract 

or am)tncrr 

is ,",v,,,,,. ... ,,,. to 

or 

to attract suttIclent 

l)aJrn(:ll),anlts over 

necessary 

mstanlce, one 

14 
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contracts are not 

h",jNt",t .. " as as cOlmpllerne11tarv _~nY,lr"".r 

terms can 

are ..... ""' ... ,,,,,, .. , .... 

to ::>1J'"l.il,UII;;U contract or anyone of a 

movements 

a contract 

contracts 

a ..... " .. "' ..... or 

is at to 

contracts an 
5 

It seems 

contracts stanQarclls~ltl(m 

"it is un,Qe1:'SUllldlab,le 

is 

contract as at ........... ,.. .. , .... , 

co-movement 

5 See Kamara for a further discussion on the above and other dimensions of the basis. 

15 
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contract. is one 

a "iJ .. ,"' ..... .., ... 

contract a contract is 

contract 

or "u .... ..,,,,. \ , ...... ., ............ ·'IS on it 

was is 

to contract. to 

contracts: 

context it is are not 

contract. are a means an 

a 

is 

contracts are 

6 See Two and At,pendlx 
7 The holder of the 

decrease. 

as 

are 

contract. 

to 

to attract to 9 

or 

from a futures increase while the short posancm will from a 
and futures are discussed in the next Chlllptc:r. 

spc:ciality known as 'market microstructure' refers to the formal and informal institutional 
securities in individual markets that are for the achievement of 

etticlC~nc:y in the allocation of resources. As noted Hasbrouck p. a 
structure over another". 

of current issues futures "'A.' ........ 5'''~ are with to 
market-microstructure. 

16 
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is as an 

I'r,>I'I,·t",,11 or to 

contract to 

"'"t"T"'" contract is entered 

nl'>""I'.I'>1"'" are ,",VIu.J.II."'U 

a a 

a contract was 

occur 

Df()Ceaw:e is eX]:.JaUlea 

must 

u."""",,, contracts are 

at or 

DOSltllon are 

must 

I11"1,rI ... • I", 1"1 0' asset turns out to on settlellllelnt 

In contracts 

no net 

LI ... ·UJL"" contract over 

is a it is entere'd assurance is 

contract is iniltia1;ed. 

COll11ll10Cllty contract is a 

some assurance 

cOlTIUloa:n:y eXlcn~mJl;e set a • ........ tn,......,,, .... ,· .. 

aCcoWlt 

recorded within each 
exc:haJnge settlement committee and is intended 

.t.a,.var,ClS and 

17 
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pr()tecmoln "',,,,,,,.u ... a orocedlure:s. el;peC::lall} if .......... "' ...... '"1.1 

movements occ:un·ed. Th .... ".tr.,· .. reclull"ed to .... "'IJV"' .. 

an a 

maintenance mll'rcn'n amount must 

rruJLin1~enan(;e ---,0-- reCIUllrenaerlt. a ml1'rcn'H 

to 

excess" 

account as 

is a to a contract an 

is <n""·<lt~· .. contract to contract is 

",~I1"mi ... nee(leO as a .... u.o.u ... , .. OCJllen(lS on 

on contract 

3.3.1 CAN THE 'MARGIN' CONSTITUTE AN INVESTMENT? 

to 

It is 

.I.u.,.u.n"., contract is not an ..... ", .. 01'" is de]pOInte:d no va. ....... ,.., 

to 

as 

a pc:rcenUL).!;t: 

to as "''''1'ml''' is recluu"ed "''''1'm, ... can to some extent 

18 
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an mveStirnel1t 

are i1"",",,,,,,t,,.i1 lJlstc~aa ,.por~,.{1prI as 

are 

earn ,nto""", .. ,d 

to 

commentators to 

Tn~IT01ln as an -mve:Slnle!lt is not true 

on 

- ensure contracts are 

to 

is success. It 

resources are 

as a contracts means to 

to 

to assurance 

II 

a '"'''''V''' 

caters 

p;o,rernarlce structure PTTPt'T1V" 

C:;:S~'C\';li:U,I) in to 

members of the "''''''''''''1;;'_, a small number cle,arin2-·house members 
"pr'"'''''' the fmancial reclu:il:errlents rc:sp,()nsibilitil~s are substantial . ...,A'" ..... ul;;''' are not clelllilllg 
members must clear transactions tbr~l)UIl,h member for a fee. 
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sum , .... " .. ..,.., .. , contract """'''''''''' ccmtralisa,tioill 

""'~J""'"'',''' , it is nonelthe:ies;s 

" 

is an m(leplenae1U 

u." ..... ,.'" nlaI'Kelts is a vast 
it is n .. ,,1.,,.,,,, paper. 

OU.rSll'lmUn{! contracts at 

is outsta:nding. 

creates two "' .... 'm' "'h"" one 

()IIle, one C()lIltract ()IIle contract 

mtlere!it is theret·ore 

a new contract is 

contracts 

pmntuJIls are 

bec:au!.e more mt'OrIlnatlon 

12 A on the 
W~lshington, D.C.: American l'i,nf'PTnri,,,,, 

JOJmson, P.M. Federal in Securities and in 

zero to ()IIle. 
13 

to tnousanas 

open 

mtlere!it must 

A.B. 

more 

and 

13 Futures contracts are referred to their I1PI1'VP''Umonth and year. See fn.26 and me:tnC)QO'IOl'ty section. 
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Graph 1 to 3 bo::low plot ~ cumulative frequency of open in(ere,t on three metal comraCI:;: 'Decemlx:r 

1997 - Palladium', 'Aprill<j<J7 -Platinum' and 'April 1997 - Gold', It :;hould be noted lhal whik 11K' 

beh"vio~r of open inter. ,! during the life of each C[>rllraCI i:; similar, the size of (}pcn pooili(}n, m gold 

contract, i., fur larger than IIlat in platinum and palladium contracots, :\foI\Oovcr, gold contracl' typic"lly 

lrade for long periods; and, as with silver contracot:;. lhey can wIOClim::s 'go puhlic' up to 60 month, 

•• prioc to delivery, . 

Graph 1: Daily Open interest em 'Deamber 1997 -Palladium' COlltract 

Graph 2; Daily Open intere.'t on 'April 1997 - Platinum' Cem/ract 

Graph J: Daily Open interest em 'April 1997 - Gold' COll/raet 
",,.,.:>0 

Souro,,: Fu!ur~>' fndUifry in"li,wion Data Cem,", United Slate,' 

" ""~ Table 1 ond 2 in Appendix A fOf molC detail. on tk,e 1IlC .. 1 contr.cts· de.11.'l1 and tradinij; oh'''oteristic. 
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reti;:rre:d to 

1 1 

contracts ............ ,,, .... ,t "",,'01"< ... as 

to or ..... , ..... ,,, .. , .... 

COlnIIIOdlty or n ... '''"'' ....... 

contracts can 

contracts 

assume 

are 

more 

as an 

an 

is ...... ,'", .... 1'1",/1 to 

is 

eXt>ecltaUlons ree;ardlDe; current 

current are instantaneously 

IS For further discussion see 
Peck Scholes 

the role of futures markets and 

1 

are V_",U"'~"" COI111l10eJ"CUU users 

create an exposure to 

it 

an 

to as 

to 

not assume an 

to 

as 

to 

more 

dernarld ""." ...... ',,.,,, as as 

Johnson 
un(1erlP"alluate textbooks 
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two reasons. ."' ......... ' .. to 

to dit1:erelnt interr,:,reultiolls 

more 

is one 

Tn +" ..... , .... , ",,,·Ir ... ,,,, to ..... "'VUIP 111tOlfII1ta tl.on current is 

Ice:-UllSC'OVleTV nr.'V'~·C!C! are 

mtlornlatllomH content 

returns deJ)et1ld nnT'rU"" 

are 

consumers 

are ..... " .. , .. ' .... 

.... ,' .. "'.,,,,,,... to 

as sug;ges:ted 

a pol'entl.al 

tlCl])lants to 

contract 

mercl1lant:s, or 

a cOnml01dlty 

23 
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two to use 

a more 

no 

on 

some 

1. 

2. 

acts as a 

as a return on 
16 

3. a 

4. act as a 

it is 

Ols:cusse:Q or 

orclCe!;SIIlllZ it 

16 In the next two it will be shown that forwax'd-p1reI1mUlm as the 
of and that Brennan U,",Ilua,1S of in times of a 

asset can be sold 1JDIne(lIately 
of assets available for larll!;e-ISCaJle S])eCulatloln. of 

on~anize:d futures - commodities and financial aJSsets - make them 

24 
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vast "'I.,,' .......... JLVU mUIICCliU::S a 

mc~arllng. rUUIVULI';U U"' .... !'>,'u!'> can ue:nn:IOCIll meets 

is common to 

tra1nsa,cUlons or pO:SlU1C)llS are sornetlow 

never enCOlnp.ass Dusmess uses 

to 

It is int,ere:stiJ111l! 

as a 

25 
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success 

not 

not 

users 

at 

was 

to 

more 

Delrce~DtIon was soon cmmg:ea, 

a 

to some extent to a ""'I"'''''''' 

a 

users were seen as 

contracts as a mean 

to 

new COlIlCC~t 

to a 

as a 

"}I'-"""' ....... v ••• It was ""(,HH)'!U"'''' 

"u .. ".:u to 

or IS 

were seen to 

was a vast 

in essence 

more 

26 



Univ
ers

ity
 of

  C
ap

e T
ow

n

contracts was 

to 

it 

most COIID1110nly e)(DOIUDlled 

averse COlrDnlerlCl 

movement so 

numerous 

to 

can 

to 

motives. It is now 

,nn'I1cn"" and Trade. London: Macmillan. 
l!.COnl')m,ICS. An Intl-ndurt,nrv 

out to 

was 

was seen as a 

to 

was 

it 

QuestloIled or 

27 
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motives or reasons 

u .. , .... ',., contracts are not to is 

mwrket is 
21 

nO'twltth!;talldlng, it seems common terlde:ncy to "'.,.,u ..... "'"" ""''''!''.J!''!''. 

aV401dam~e or ........ u" .. UJu. a 

nHJUU:CC. ""'!AU''', or ..... r.,.."'.,.' clorrllll~odl on .. "" ...... ..,.'!;"'., presen:ted to 

a 

~ .... , ..... " .. contracts or 

on 

.. " ..... ,..b.rI """'"'1''-''''' is at centre 

VUlI"''''U)" Hljgm,Do1tna:m and Telser's paper is in fact an attack on this traditional neCl2m:2 e:q>llmatiol:l; 
pojinte:d futures market is not necessary in order to obtain the ad1/aIlltlU!e 

commented that contribution to the of the economics 
ofbis or successors". 
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prclcesse:o or trallsp<ortc~d 

IULlLll:'<:; hleOfl:Infl: is a hn· .... nu' ..... ' 

cormnodl'ty ,,,,,,,,, .• ,tl'>1"'PC1 acc:ordlInfl: to 

UW. .... UII/<; a 

current COllte}(t. it is i ..... · .... ,.,r-t"',,,t 

... "'''': .. '' ....... \.111 costs. 

""""",l.u", is apt)arcmt. accordinfl: to 

C1tT~lt ... [1'U IS 

it 

movement 

contrast to 

""' ... "' .. ,'" is 

or 

two 
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not on 

is 

is no 

movements 

users nrtnn,rlP<l an eXlf:1mple 

sun1n1arY, it seems 

23 In 

confident the 
stelrnmLing from 

asa "'''1,,"'''''''''' to some " .... ,,, .... t"';,,,hl 

on 

also criticised that 
must be about his 

desire to avoid loss rather 

not to or 

on 

an to 

In sense, 
23 

is 

contracts agl:nnsl l'I'ntl'~ln,l:ttf"rI raw 

on 

pOllnte:a out 

1"n.1'I11"p or 

to 

on 

"there is no indication here or elsewhere how 
resiWtmg .. "',.l!. .... "l!. decision to be classified as one 
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tenOetlCV to enllpna:Slse 

it is 

was theret,ore 

as 

was i1P ........ .-n'r\T .. 'rI 

to 

contrast to 

to concur 

(1 

11"1.1.1<1'50;;1..1 account 

>:>1.I""'"''''''U1<> are seen to 

it now seems 

to ,,,~,,,,,,,,,,,,, 

or 

most 

Irulltullty contracts 1"I"',,u~·pn two or more Tn~lrlr,.t<:! ('11ntprm,,,,rle,.t 

is 

contract 

ht,.fi>tIlTP seems 

ca1:eg1onc::s as ... .." ........ .., .... 

are ...,~,w ......... to 

contracts on any 

or 

"v-............ amateur traCJers, 

............. ., 1.""".,aUlllS to 

most common mtraIlnarket 
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tni,rhn,a is as 

SUlrtmlary it seems i:>jA, ... UUlLj'VH on cOlrtmlocllty 

acc:orOlmf;! to movement. 

to eCClno:mUie 

... Ujll ... j, .... 'Ui:> is not Jrulltctlea 

turn im ..... '''.,. • ., 

speciallists on the stock market 

not 

occur or 

current 

on 

.n ...... n' ..... to 

as to the 

it is 

_o"So ........ to anyone nor do hold an of orders. Their income is derived 
from their . See Silber 
25 For more details see Kaldor 

for further details on market-makers. 
Danthine Goss and 

32 



Univ
ers

ity
 of

  C
ap

e T
ow

n
eX1Jec:tatlol1lS among "'1-', ............ .,.., ... 

any " 

a prelilli urn to 

it is convenient to 

lJOi,ttllOns in a TUTur~ .. \' nlar./rpt 

Iraae,',\' to returns to Sm~CUlallors 

economists 

soc:culatllon 11 .. ·,,,, ... 1'11,, to our reseal~cn nVlJothe:Sls. 

contracts or nel:-Sfllon 

are 

cause some to net net at 

to note is 
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1. 

At 

.... 1· ..... • .. nto 

T = 

t any 

we 

= t 

or 

= 

= 

r} = 

.. v •• v .' .... ,,," terms 

or 

at any 

manner 

contract is 

at 

t. 

is 

a 

at 

tto 

contract is 

can 

t a 

26 A number of different futures contracts will be traded on the same each 
at a different time in the future. This results in the establishment of many different 
cOlmrl0dity at any time. For Silver futures contracts traded on NYMEX call 

~UlJ'UW'''''' six months: and Decernbc:r: 
for each month for the next two years. and December contracts are for a 

Thus at any time there be as many as 18 futures contracts traded and thus 18 different silver 
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contracts are not assets 

term 

is an nnIO:Pl'Vl\n 

contracts are 

an to 

two 

outset. 

contract nelltnc::r 

amount 

zero, 

is not nel~eSSarll 

contract is 

27 noted that if the contract's 
contract - some sort of pa'yment between the two 
which is the case with contracts where the 
28 See and and 1 in AlllPelndix 

an 

to 

no money at 

or ,"" .. ",,, """utl"?1'O 

is zero 

can execute an ot1:se1tin2 

tn'·U1< ... rI contract 

fh""r""t'n.r"" attc~ml)t to 

a 

reQuirc:d to obtain an agr'eerneIlt. 
at the outset. 
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It is mte:resltmg 

contracts are lUIluamC::UUlIUY dlstml~isha,ble 

to retlres:ent 

mstrunlent:s, it 

............. ,,., assume no taxes or trl'ln~Ir.t1 

contracts are 

mtlere,st rates 

most 

.. u, ...... , ..... , .... t ........ 'o'l' rate. 30, 31 

fnTWl'I'm contracts 

It is ITnTlnTl'l'Int to 

note 

most C01mI10dllty many 

ti,t",. •• ", contracts as ~''''-.El,,, 

eCClnClmllsts seem to 

most ... ,,~ ... "" 

is not eC(m01mlcall:y slgmtlc;mt. 

29 As noted Cox et al assets to the 
determination of forward and futures even are not asset 
30 French noted that ''the models also assume that investors will not default on any contracts, which 

that there is a fmite bound on the and on the interest rates". 
Where the models differ is in discrete versus continuous time _~ .. :I:II."':, •• _ "'V''"''''''', 

mlllltl··gOOa versus models. 
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context 

are 

findtnlgs, it seems rea.sorlab.le 

are """''''''''''''&''J 

to 

contracts as Tn1"U!!U'{1 contracts. 

context 

current 

cOl1nrnodrtles are 

exc:epltlOIl.8 to 

C0l1nInil)Q110eS IOC:US(~S altterltlOln on 

most COlmnlodlltlc~s contracts 

rel:en'eQ to as .......... ,V.'" 
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contract. 

cOlrnnlOOlltU~S are C!' ......... 'iIIh,"t e:Ka!1~gelrat(:d most cornm.OQJ.D not 

Cla,SSllIlc:atl.on is , .... '''' .. '''n ... 

cat.egc)nc~s are !!>1'I1u·nnri .. t .. 

to ""'~"'UJU"J "",n"" .. ,,,,, 

contrast to 

on a UJI1, .. I",_UJul .. 

JU .. U1ULJI to carry inventoric~s 

Jnstealil, as is sug;ges;ted 

two ... " .. 11' ..... 

conrnn()QltleS, it aIJ'IJU~"> to 

.l\.""'''L'''''' . .l'' are 

to many 

is a COlltu1U(mS 1./1\.1 ........... 

structure 

are 

contract. 

are 

next 

eXl)ectatlon mecrumu;ms serve to 

IS to two 

38 



Univ
ers

ity
 of

  C
ap

e T
ow

n

It is 

It 

as 

is on me:cruml:sm, sees 

two m~~hal11SI1rlS 

it is 

,,,,,,,,,n,o- "'_"''''V''''. we on 

as a CO:st-411I-,calTV COlrlCC:t)t. IS 

or CO!!t-(]II -c:anv lllCCnaIUS]TI serves as a 

not COI1npete are 

serves to 

", ... ,""""""",,1" to as 

1: VS. 

Commodi 

Storable 

Storable and 
Non-storable 
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two are 

"' • ..." ... ..., .• "" c4:>mmOldltles cOInbJlne to 

two ..... ,,' ..... "' ... 

more 

contracts are 

one 

.."1,, .. , • ., contract too 

a ............. ",. contract is near PVlI"'T",t, 

to 

same current 

it is not 

an imrnediate 

one 

1, 

as 

a COI1nmlI)Ql1ty 

dHlUI1lctl.on is 

.......... ,," contract. 

40 



Univ
ers

ity
 of

  C
ap

e T
ow

n

an asset two 

contract .. v·n,..· .. "'· 

me,chamsm Y.II.iIAIL\;;i:> an UllIlLmblguous 

= 

a COInIl1loa:Lty' 

uuuer"""'<> to carry 

cost 

COIlcepts are nTi'nnlrt!lllnt 

= 

'"\I,U''Ill;''' is a 
nh'b:mr'l1n,o a 

t) 

sources must 

contract is 

ottsettin2 tr'anf;ac'tiOlls or reverse 

at 

at pYlnir.:~ti(1,n is 

an n""'·,,,tnr 

" .. ", ........... " vu on 

two 

can still differ a small amount 

predic1tive purposes the order could be reversed, 

41 



Univ
ers

ity
 of

  C
ap

e T
ow

n

to costs two 

",,-1'1,""""'" C01DnlOOllty is UV'''XIU 

returns to , .......... l'!, .... 

on. 

a cornmOOlty 

...... ' .... ".Vlli:> is 

an eXl)ecteO are 

me:rctmnts are 

me:rctlants is 

a 

a 

".v' .... I', .. return is .. p ........ , ...... OC]perlOs ..... 11'1 ... ·'" on 

events .... 1',"" ....... Wl'lelllet or not to store , __ ._._.~. 

cost COIICC]Jt 

it is a rationally T" ........ ~.,., 

, .. "' ... ,,,..... asset is 'tlu· .... r, .. h,'., 

it is 

summary, ~tnrnn'llr 

DnlVl,[lUllll a means 

can 
.... "'Ir_T ...... rate 

3S Pack also noted that the terms and 'inverse reserved 
for differences futures and not between cash and futures is the term 
COlnmlonlly used in the 'cost of is the term found in textbooks. It was Holbrook 

in a series of papers the term to the ....... I""'llU.I.I,; 

literature. 
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cost in 

assets even 

on ._ •. ,_ .... ,., 

asset or 

was 

= 

= constant 

<lTT'V,"'"" costs or r.h~ITO'f·!:: 

to meet unleXI)ectea .... "'IIU4 .. ,,", 

!'IlTV111IO' cost. 

costs: 

costs are eX1Jressed as ..... , .. ''' .... ,'"' ... pelrcenUla;e 

concurrent 

TPirPrlrpn to as 

costs 

not 

c011Don IIlter'est or 

etc. 

are not 

a 

a 

we use cmltllmously c.:>mpoll.1n(ied l1"1t'F"TP,d 
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one 

11"1""\1,,, .. <> two sYllthettlcallV (,lrp,,·tpti 

......... , ...... at 

1"Ir(\V'i ,rlP!: a surnmary 

same amount 

asset at 

in a 

T, 

11"1Vpnt,nrv at T 

to 

a cost 

same ."' ...... ,"' .. costs or current 

"'h·.d • ..." 2 CreditIBond 
Futures 
Total 

-R*T/365 e 

is most common PY1nrf"Q!O:llnn 

must 

to 

, or 

as 

reJ.atU)DShlP h .. j"" ....... two is 

we 

Tl > 

to cover 

one 

a 
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assets as cost is 

to T - t t 

as: 

:.=> > 

> :.=> TJ > 

to an F> 

.... v •• " ....... t' .. 'U.u or COI1VC:1111~nc:e ...... .,.,.,,, ... '''~,, are 

intc~e:st costs 

are 

on is mdlepcmdlent 

is no PHX;C~SS 

Sf 

36 It is also yu",,, .... ,'''' 

a r .. ?"th...... 111UOU"'U'"aLI'UU 

are a constant ...... I ... 1V\ri1nn ,nt,,, .. ,,,,,t costs 

carry 

> 

to extent to 

reverse 

.................... " ..... the coupon from a 
which can result in C < R. 

assumptic:ms and Section 5 below. 
becomes: 
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are two can now it 

, as .... ".'"'""'"".,u ;:secluon 5 

p01ten:tIal " .. ""iT<!,...... is 

are 

,.u~, ....... u contract is ...... '''' .. ",'\1 contract 

cost two nPl-1n/iC! 

structure 

as 

+W> 
+ + W> > 

It is 

to 

never 

must move are 

39 
COIlCe):>t of to mean coupon and/or interest earned minus 
would thus refer to usual as 

ne1t-c~lSh-01.1lttllDW is results. We will use 
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as 

as \.iUI,UU1U,",U pro<1uc:t1oln or ac(:on:unO<1l:l.tlrlg 

is an 

no 

are some 1-''''''''''',0;; • ., he1:we:en 

> 

.u ... ,.u,~"'''' intere:st costs 

+ w- Y< 

+ W-Y< 

can eXI::ee:a 

"' .. , ........ to ....... ' ... ..,"', 

constant C is .......... "'.,7 

two diH:ereJrlt 

platinuln. A 

costs 

n .. ,:.,,1'iv.. costs 

structure. 

is 

an 
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Graph 4: Dally Gold Spot Prices os. Daily Gold Futures Settlement Price. of Two 1998 Comracts 

(from thejirs( (rading day ((> maturity). 
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Graph 5: Dally Sliver Spot Prices os. Dally Silver Future. Settlemellt Prices of Two 1998 Comracts 
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Graph 6: Dally Platinum Spot Price .• os. Daily Platinum FUlUre, S"n/emeiJI Price" til Twtl I ~~ 7 

Contrad;' (from the fin;t trading day 10 ",aweir),). 
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In out teIllCieJl1cy to a 

new U\;, .... u .. u.) to an eXl.stlI12 c1onc:ept a new or .... u ............. . 

context. In adelltton. 

is 

short futures 

assets with 110 futures 

o 

Normal Ba(=kw'ardaticlD Normal vUlll ..... llJ.;U 

F> 

a Jl .... , ....... ~" 

+,,'" 'P.~~ contract as 

fut:urc~s contract Ull.I1U\.lS 

fut:urc~s - is not nP1rt .. ,,..t 

most 1Tnnn1rt"""t dimcms'ion to 

as 
an 'Tnnn,rt!> •• t corruneJrci:al users as 

to 
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= 
O<t< T 

.... f· ..... • .. 1'1 to as . "'", ....... ",." ... as 

SID:tPIIC11ty we assume 

~!lIl'TV1,na costs are 

corrunOQ11ty at 

t1dHI"~'" contracts 

O~enlllig Position: t 

Profit 

Losses 

held 

posiiti(1ln in actual COIllmodlty 

short osition in futures contract 

Sell the and close out 

if basis narrows 

more than 

If basis widens 

=b -0 

4 . ..... ,,' ..... ''''I"n.' .. outcomes are 

UU'~JU'''''''''''' are two marKets 

ta 

everse Cash and Car 
Inverted Market 

e 

= Short the basis 

Short in actual COIllmodlty 

sition in futures contract 

the with futures contract and 

+0 
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seen 

""'\"i!'>ll.li!'> outcomes are not lGenU(:al. 

is ."",,,,,,1,, 

it is sug;ges:ted 

it is 

reverse 

U"""'~"'U a COlmnlO<lllty pm;m<ID 

renminmg 1np~!.'nl~lis 

as prcltes:sio1nal "'1:' •• "' ........ ' .... over 

not 

one Pf{)Ql.llClIlg a 

convergence n"/~"""..-tv a 11""")1;"'1..1 I'''''''''''''''' to ..... ",hn .. h' theore:ticllHy 

not as 

success 

a C I (JISIIJI2 

zero f ...... ",,,,,-I contract at eXl)ira~tion. HnW'eVf'!l' 

"' .... " ....... ,IJ'O.l' it is COlrlVC:m!lent in me:ore:nCiiU 

contract as 

seen 

over 

cOllse,qw:mtllY some 

IAI',;);)!I .... '" reasons 

some emplfllcal stu(l1eS to treat 

a ma1ture:d contract 

is .... ","",'1>1 

or 

are reasoImbly Dlredllctable.4O 

to trallsalC:U(]ln costs ",,,,,,,,,,,'no costs to 

cOlmnlodlity contracts SP(~cl1'y a nplivPlI"U a contracts can 

at 

40 See Garbade and and Goss and for more eX}:llan18tiC)DS. 
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(,raph 7: Daily Basis (F,,r SJjor 1997's Gold Contl'llcts arom theft,sf trading day to maturity) 
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a to 

lTn.rPntnT'p~ are more or constant 

term or as 

move as a "'U'''''''~''~I''\J'U 

contract COllsislterltly ..... ' ... n." contract cost 
41 

ev~:rttlelf:ss. it can seen a 

essence 

over 

extent 

is "".nl1."." ............ ' ... "", ... "" is thc~·tor'e more a""',, ........... nature. 

41 In relation to the discussion of the model there is an upper limit but no lower 
bound for the value of the or for how much the futures can exceed the The maximum 
... n,,,",, .. value of the basis is the cost of .. -'· ... ·_·- a unit of the from any time t until 

ma.turity of the futures contract T; or based on interest that is: 

+w- /)/J6j known as maximum COIltaJlgo or full carry as shown in Table 

than this or storers the ",,,,, ... n1'T,,..,,,hl 

COlmIlOCllty and futures contracts in 
arollmlge-ne:og1mg activities the basis from the full cost of cany. The basis can, 

hn1"'~1JP.T be lower this maximum and even as is the case in an inverted market and bac:kvlru(iati.on, 
aItlllmlgh this is not conunon in metals. The cost function is discussed further in Three 
in the context 
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1. 

consensus on 11"Il1IPrlvtr10' nro(::ess. as as 

to a ,,,.,n .. ,rv Ne'verme:!ess, it 

was 

a more eXt)llclt manner, sUIl~es;ted two 

on 

most our un(ler~rta:nldll1lg 

it is 

Cluc~st1lon is now a 

most dornin.ant """"",1'1,, 

rei/:arCled as an ....... J ... ,~ ... u ",,,,'1'1'1"1"1".,. 

42 It is to note that many such studies include the word in their each 
with very different We found that in futures markets could take various interp1retatic:ms 

and used could be very Ull~I1I;;I1u.w;!;;. 
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are u.;;;"uuu 

on a COIIllP:ari!.on 

43 Bilson noted that the forward 
from the efficient market hYJ)OtI:lesis \'J"'~~/' 
EMH and the rational eXJ:lectattcln h1(pOltnesilS 

attelmpt to detlermtine 'IlIlh,,..th,,... 

.... f·;...,.,·""rI to as 

to 

stnlte'tleS cannot 

lT1'"11"\nrt'lInt new infiornlati,oo. 

in more 

returns 

was most 

necessary condition for either EMH or REH to hold and showed that it is to construct models in which 
markets are efficient in the sense above and are rational but UPH is violated. In order to 
Cl1S·tm!~1!lh the forward from EMH and he redefined the UPH as the 

and .. ·._~_'.4 S. v. "informational of futures markets." 
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a COiltunC)Glty' amount 

to store. 

as eXl)la1.fl 

is an , ... I''''' .... '.,'TH. U ...... 'LlUU 

, .... " ..... ,1"n • .,1 were fOlml11a1ted to 

more 1'> ............ . 

current 45 

current context we 

amount CWlleu 

is 

or Normal Market 

Positive 

Inventories 

4S This issue is discussed further later in the IJ.....,'VU;;". 
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, .. vu.l' ..... curve 

over 

"' ..... " .. 6."'" are IlCI':;CS·sm-y to 

aec:llnmg return to 

is is eXJ)IailOed 

is Oej)enlaelot on t. aerlon:a 

1) 

nnlrv>T'tl1-."dv cost 

...... ,u ..... ,u or, as Hrlemlatl 

cost cornpcmeJrlts, net nUIT'al"'~ cost IW1CtllOn 

as: 

= + + = 
R't.T> 0, R"t.T<:: 0; W't.T> 0 W"t.T<:: 0; RP't.T> 0, RP" Y' o Y" :;;;0 ) t.T 

46 A COJl1PI,ete of further mCI)rp()ratles cl):m:JnO(l1ty and COIlSwmpltion 
equilib!riuln conditions and the demand for inventories or the scope of our reseal'ch. For 
further discussion see Kamara Peck and Leuthold et al 
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= = = + +RP' 

store or carry 

net 

a 

an 

a return to 

as to 
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prc~mlwn is a 

It is ne,,,erI:helless , ......... "'.,.;'''' ... 1 

to Br!enIlan, 

current 

U'~'_j!,_ costs an 

some 

is 

apl)licati(ln of to futures markets fme-tunes this abstract ---_OJ di:fining the relevant risk of the and thus an eXl'l1c:lt 

IJVJl.U'~''''' out that same 'risk is after the substitution as 
""""tr..,,,,.r to Brennan's reS1801llIl:g, should not be the case, because the risk must be the difference 

between futures and eXl)ected 
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It is c:;ssc::nUilI to 

same 

stora~:e costs 

nD,anlcmg costs. 

tests 

tests were (';!:It"MP'i1 

is a 

In 

over seclona asslumpti()O was 

60 



Univ
ers

ity
 of

  C
ap

e T
ow

n

are COlrlSllsteltlt 

4;'1 ... , .. " .. , contracts over 

a tOrlecast 

In contrast to 

two 

eXl)ected premilllIl1 is non-zero: 

were COlTec:t, 

nYlJOtll1eslS , can 

is 

two 

or 

t, 

extent on 

to 
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hyt)otltlesls was 

at 

contract IrulLtwlty 

fonma1ion orolces:s. current 

co:rrespl(>nCIS to an ........... 'v. 
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3.2.1 NORMAL BACKWARDATION AND NORMAL CONTANGO 

HUlL .... ;,.. blick:warwLtlon is a cornerstone 

it is to an aCl.lld.elIlllC not - or 
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NORMAL BACKWARDATION 
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55 
......... v .. ,," also detailed three other costs, detlenclratLon, warehouse and mslLlI'a11Ce, but elaborated on the 
pre:milUIn or risk cost 
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3.2.2 TERMINOLOGICAL VERIFICATION 
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nrE~mlum is a TUJIr'mI'1l c,omDo;nel1t 
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to arose 
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1. 

returns to dnnulrp 

contract was ...... ' ... , ..... "' ... 

.,..",· .. Ir",t" on a smna··anme measurements 

at 

a t11tn,...·", contract 

::'V',,",UUl.tlIUll uses. 

an Iso.latf:a 

an exarnirUlti(m 

"' .. ,LA ...... are .... I"u.~ •• , 

markets as a 

a'Ptlfot)na'te to 

eXllectea returns 

assets 

a 

u. .. , ...... ,_" om,ket is 

...... , ... ,_'" contracts a ... ",.en", .. 

as 1Ian~lCtlIOn 

an '''''''''",rn .. 

emlphaSlSf:a so 

11,,,,,,,..,,,tn1'V .. '" ........... F, over 

two U .. ' ..... "UU ... nVOllw,esc:s ba(:lrnrarl:tation - assume 
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mt.;:rel~t rates. we assume 

to measme 

assets a mean-

Gelmea as a ........ ,,,",,.11,, hi2l1est expectc~a return a 

was 

"""''''''1''"'' statlSltlClll measurement 

returns as ti"",."",·r! 

asset adilustc::d 

assets mC:iU(lea 60 

overcame some two alSltmg:U1SJnea eC(lIDo1nists 

came to asset 

more 6""''''''''' n,tPl!'tp1T1n.nni 

S8 The discussion is based on Markowitz and COlpellmd and Weston Blake 
and Lo and Ma,ck:iJllay 

The Markowitz model was based on several assiUDlPtJions, the most the normal distribution of 
the assem' returns. This is a necessary condition variance to be a sufficient measure of risk also Data 
n .. "",,'intinn and Section 4. 
60 The statistical measures of risk and return for a 
61 The continuous-time or intlem~D1lpol'lll-CAJ 
Asset Model. Econometrica. 41: 867-87. 
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assWD1ptiCID not 

assets a 

to returns as 

= + 

return on asset i, is 

....... UJl .... or 

two sepante con1J)01rlen1ts: 

'return crumlctensnc:!J' 

c1i v'ers:1ti(:atl,on.63 

restatement 

return on some 

error term 

.. u, ..... ~ .. ~, .... on eX1pec~te,d returns 

was not 

62 See exp,lanati(l1D 
63 See COlpellma 

to 
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to retJreSeIlt some measure a nn,,,",,.11n COIltalnlDlg eXlstlIlg assets 
64 

a<UlpUltIoln as an eXlJecmtJlon:a1 nrllvP,1"I to 

an eX1JeC1tea it not 

at a 

sellect110n pr()bl~ml.6S 

.. " ..... ,,"" asset 

is a on 

is lnCOml]:ue we can note it is ..,"" .......... "J a ---'r-""J 

portfolios.66 

64 noted that the market includes corOOJ"ate " ..... " ... ,1'1 .. " pelrsonal assets such as real 
nOJ1-CI)1lI0rate businesses. He stressed hold stocks of 

COIImllooltles, commodities are imJ)licitly included in the market whereas to the extent that are held 
individual and non or We will refer 

to this observation in Section 4 below and .......... "..,.'". 
6S The of a 'risk-free' asset or investment in a sense, notional as all investments are to some 

for instance default risk or for which extra will be investors over and 
above the time value of money or the real rate of return. the and 
~':'''''''''''''6 rates at the riskless rate casts a shadow over the CAPM's usefulness as a rep,resentatl,'e 

details on the CML see Blake et al and and Weston 
cmnpJ,ete discussion of market and a derivation of the CAPM should further 

include a review of the the of the model's assumptil)ns 
and the theoretical and contribution of many eminent economists - the sum of which 
resulted in modem and investment "'n~II""'''' 
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m~lTlfI~t or 

is excess return - or rplJ:ltnJP to IrulITKc~t, over 

."' .... -J.u ... rate. 
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COl1Lsmnption or 

exl)ec.telt return on 

rate interest a 
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rate 

p=Oassetiisnota 

asset 

asset = 
return on 

eXl>ected return to 

not 

returns on 

p > 0 asset i is a 

p < 0 asseti can 

p > 1 asset i is more 'lfU14UJ'", 

asset 

p < 1 asset i is 

p= 1 asseti 

returns across assets is ............. \1"t1,nn 

'MI:tIV_l1l"P" rate or ", .......... 1" 

"","'-1.,''''''''' rate is 

can 

terms excess return. 

as 

... "'V_11rP ... rate are "'.v ......... "'." ... 

1'n", .. Ir.~t is not 

.... !IV _11r..... asset. 

eXl)ccted excess 

returns 

are 

can 

on two 
1'\ .... ",1' ....... 68 

68 Another imPOlrtaJ:lt iInpllica,tion of the CAPM is that the beta the cross-sectional variation 
of is rooted in the 'SML view' of or the so-called 'cross-
sectional Fama and MacBeth which assumes a linear relation between 
eXl)Ccted returns and market betas as eXJ:llaJrmtllry variable. Since these betas are scholars 
have relied on market model in to estimate the beta on the ith asset and then run a for 
each cross-section ofN assets. See CO]pellmdand Weston and et al for more details. 
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+ Sit 
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term 
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t 

69 

criticised the use 
tested since the true market is unobservable. ACCOJ:dulg 

any errq:)1ncal be a test of the chosen market 
later considered a number of DrClaaler ......... "', .. ,, 

and showed that inferences are similar wn,etnl~T 
stoCk·,blllsea proxy, a stock- and a proxy, or a stock- bond- and real-estate-bued proxy. CaJnol>ell 

su~me'sts that inferences are not sensitive to the error in the proxy when viewed u a 
nn,l"I'Tl1l11n and thus Roll's concern is not an . We will refer to the 

Section 2. 
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as a maniiiesuiticin 

h .. J~<"'J"n .... were ---... ----J aCloD'tea 

1. 

2. 

3. 

contracts 
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eXllected rate 

CO]nnlool1t1C~S ti,t ........ " are not 11l,",un ...... 

contracts are 

contracts are 

wh'ethlet" .......... ,"'''' contracts can le~itirnat,ely 

as 

a ............ "'" contract is not Wl'~lU~"""" 

return 

70 See also footnote 64. 

cannot 
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as 

lnve"tclT cannot COIISntUte 

out Q,1J1",",CLlUlIJ;:. ... 'VUllV ... , ..... vu is n'I~ITm11l"l on h1fllTf'C! as extllal1tlea ..... "' ..... 1" a 

n .... '~1n'r'\nC! are .., ... ,"'''' .... itis thp'1'pt .... T'f' not a mc:anmg~IUI ...... , .. ..,."'. 

""".11"""" to some ... " ....... , ...... to 

ti lin .... " contracts. 

is to ....... 'mnnt'" returns an nH1P",tnT uses 

1)eJrCeJlta.lle returns as out:l1nc~a 

PO,sItlon is zero, ""'''1M'".. or 

it is more 

UlTl1Tf"1'l to 

ap]Jm;;a01C to 

contracts ex ante 

"' ....... ,." contract 

we can 

rate COlmnloClU~ i as 

] 

COrnml[)(111ty i current S i,t+l is 

71 The discussion draws on the work ofDusak Black Baxter et al So 
Copel:and and Weston and Hull 
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.",,,,·n,,,,,, P1ls1tlon, to earn 
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oec:aWiie filtures are 

eXllected return "HU""'''' 

futurc~s contract at "Y1""1"<~t1I'''''' contract is re-

a 

= )= 

on we can as 

S j,t+1 -

Future·CAPM 

j= 

rerrre!lents one "'.OJ ....... ,H on ...... ' ...... 0 contracts context 

returns on ...... ' ..... , • ., contracts is as a is - as a return over 

4.2.1 BLACK'S APPROACH 

to "'''II.un,IUI! is one 
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contract is zero '" eqlJatlon so it 

)= 
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or, " ............ J excess returns are 
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eXJ)eclted return 

a return over 
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a 

ruture~s contract 
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and losses of traders. These 

.. ,l! .......... " ... seems as fluctuation 
we will assume such limits do not exist. 
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• .. " .... vu to 
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eXl>ected rate 
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are assets 

returns on are costs 

can 

was 

ease we 

to Tto or contract 

content. 

current 

ican as: 

/ (1 + 

i is 

rate 
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73 As discussed in in the cost in futures markets is the 
pay much attention here to other since as we are with pn:Cl()US 

in and are held as investment asset. Also as sUI~ge:ste:d 
can assume that the differences between the returns on 
transaction costs, basis the business risk of 
unsys:ternatic relative to the variations in returns due to 

a 

or 

or 

we 
from sources such as 
are so sman and so 
be 
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St= 
result into the former we 
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we now 
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Emni1'licai S""u.~s M:elilteil to 

to 

Data Nature of the "'. ""1' 

Year Seholar(s) Commodities and Returns Study Market Index Risk(P) 

1952-1967 -'& 
1973 Dusak 

Com & .>L ...-.LA .. S&P500 ~t"tin ... " co ..... 1. 
~.,J' _ow 

relative'" CAPM 

Theoretical 
1976 Black CAPMModel 

Theoretical 
1979 Stoll .. -' Model 

"-0"'6 

Bodie & 23 Commodities 
Risk-Return & 

1980 
RMaTlli:kv & 

1949-1976 CAPM -.I' S&P500 StatiMJ.arv 

Rausser ~!at,Corn, 1966-1976 50% S&P500 ~T 

1983 & Schmitz :::iu}lu '''''''' CAPM ~~:!~_ow, Cotton ... 50%OJ-CFI" and p) 
(CRS) & Live cattle -c '" 

1984 T. ., ~ 

1984 Hazuka 

Baxter, Conine 1975-1981 
93.7% S&P500 

1985 
& Tamarkin Corn & >'llv ~U'l'U '''''''' CAPM StationarY co. , ... 6.3% OJ-CCI"'· ~~JV~_'W relative -

Corn & 1951-1980 Non, 
1985 

uw 
N/A N/A '" ..... test -.I 

Corn .(1963: ~~);. Cocoa 
& 

1986 sugar wool ~U'l'.nCllJ CAPM FT30 "" --Wool 
daily log relative 

Corn & 
1953 -1976 " 

1987 So ALly :::i''l-'.nCal CAPM S&P500 '" ..... P) .... ".ruw-.~ relative 

Elam& 
1966-1976 

90% S&P500 
1988 Cattle & 1975 -1985 CAPM ~tAtiMJ.arv 

........ 'log .• 1. 
10% OJ-CCI" 

AA'VAAW".r '''', ...... ''' 

1990 Chen & Platinum 1964-1983 
CAPM 90%S&P500 

~tAtinn' 
Chen & ... 10%DJ-CCI" "'/s. ,<;'''" .. " 

* Unless otherwise stated, log relative returns refer to the first difference of the natural " .. of 
over the stated that is I Data De:scripticln and 

lit * DJ - CFI = Dow Jones COmD10<llltyFutures and DJ - CCI = Dow Jones U>lnm.OOlty Cash Index. 
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common 

assets to 
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proxy 

as retlre~ientec:1 to 

JWiiUtlled their proxy in two ways. the value of commodities 
futures contracts in 1977 with the value of listed stocks in the same year 

cited the value of total farm assets 
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extent 

77 J.C. Efficient Asset Portfolios and the ofNonnal Backwardation: A Stable Maximum 
Likelihood and APT Cited in So 
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COlnnloolltU::8 are .... 1" ........ .1 .............. "' ... to 

extent nan~on)o~are ornriv~l~ Dl~n~esses 

is 

... AIJUOW. ... to 

Dre:ferc~ncles to 

we UL~.U""'" "",e,"'''''e two m(l1Cc~s are me:msel 

not true 

it is most 

we 
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assets 

more to 

was to account 
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over 

78 The ,,_",h_'~ 

79 See CaJmplbell be sutllec:teC1 to further empirlical 
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Irulfk4::t ............ , .... it is no np.rwp.I'!l1 returns on a 

seasons or 

to 

a macro'eC(lno:IlllC or 

mt,ere!':t rates 

1""1" ... ,·,, was "'''']f"o.",,,,,.. 

it 

... ~~ .... ,~. JIlstc:aa, an 

f3 param,ete:rs are "'.,'"''' ..... " •• ''' 

a net 

Institute Studies. Vol. 
The Seasonal Pattern of Wheat Futures Prices Under the Loan PrCIgI'llm. Food Research 

No.1. Cited in So 
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not 

is to 

POSltllons." 

our "' ..... 1-"'''' to 

In a,U.\.lUl'UU, a'Dt)rOliCn to contrast to 

hyt)otltlesls on d1tlten::ncc~s 

eXi)ec:tect returns .. ..".U-U ..... a 

trame:w()rK we returns to 

to 

Chan~(es, Parameter Variation 
Resource Econ. 

Some Estimators for a Linear Model with ........ IU ........ Coefficients. Journal 
American Statistical Association. 63: 584~595. 
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83 

to to contracts is 

...... , ..... ,." returns as a as a return over ""'''_In.,.., rate. 

it Ul;;llUU:I1"L ..... ~" is 

eXl>ecreo return on a .............. -...... ' .. or 

as 

eXl)ected return on a COlttID10dllty 

+;11,,,,., • ., contract.84 

ret€~lg to eQuanOltlS are two 

is to ..... , ...... , ..... 

a same 

to fiI1"lrf~!i! or, 

return on 

scx:on,Q is to 

.lUI,""" ';;0:1 C,On1I:nU~ts, as was '"'u .... , ......... ... 

1""i" ... ~'" contracts are asset means 

are 

eX1Jected returns 1""i" ... ~" contracts ho,ldll:1,11;S ., ... " ....... 

ap:prclacn can th ...... tI'I1" .. 

seen 

an to 

may test 

83 As noted in the context of the of the risk of or a between two 
because the at the end of the .. _,, .. , •. _ is an unknown in the first is 

risk associated with a futures contract H'., __ , ... 
n.., ... ,"w~ this to the fundamentals of we can also say that this relauc)ns,mp between the 

and the of the must 
nOllOlIlg a default-free bond and a 
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8Dt)rOl1lCn as a COInpc~tml2 

hyt)otllesl.ses nn<!1tn,.. returns to 

returns. lns1:ead. it 

assets are asset 

or zero, to 

two 8P1JI'08CJleS is measure 

l\.c:yn.esl.an fnlIrnl"'W'lylr is ..... , ... , ....... ' ... 

j.11;;i",iU.UW. to a SPC:CItlC ............... " Ular]cet. ...... "' .. 1r""t" are sublsurned a more 

uu,", .. ,,, ... assets. 

hVTJlOthesls to is fi,tn .. ~·" contracts 

t .. I ..... >(' returns 

over time are In(.rep'en,aeI1t exl1ec,ted returns on nOlalnJl 

1'''''''''>(' contracts commensurate 

two ditl:ereJtlt 

is ...... ; .. u,!;;" ..... 

1N" .... "" contracts are tut:ur •• (' contracts 

returns zero on nu,prllrO'P frpt/p,l"tPfl in a 

is baisiclilly to is 

to or 
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so on 

c~eltLclc;:nt as a measure 

que:stic,n is esslentially 

or aCi::er,tUJUI 

Cle]PetlICl on ...... 6' .... ,'''' to Tp.llntf~·rP.t 

) > 0 > 0 

= = 
< < 

an ex as is 

mean returns 

was 

It is to note et a 

it was to 

>0 

coe:ttl(:tetllts were stalClStllCall) mICllstin~~lshat1'le zero 

et meant is is P.V111P.1'1T set 
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... 0.4., .... , .. ,1l0sJltums are 

1:Ii1J'i;NI.ILU&'U.Ulll, even zero 

serm-lnOlrlthLy returns 

use 

fh1'11"f'Q contracts. 

....... , ...... ,," contracts 

a zero --1''"--.", is 

returns. 

is 

our concern is 

returns not 

8S other studies have considered the risk in the context of the so-called CAPM', 
which derives returns on assets for more economies than that assumed the 
lSlllill'Pe-l,mtnet CAPM. While these models are more realistic the austere of the 

mathematic2Llly COIlt1plC~X and the scope the framework 
so far. It is also p:n;IDle:IDli with such a stflliglltfC)fW'ard aPJ)llc:atlcm 

of the CAPM to futures. In a mUlU-1DerJIOa. rmIlU-I!O()Q ty'jimlPUlnrlr the CAPM holds under the assumlPtill)ns of 
stati01W1IY investment and COIDS1JlD1I)tiClD nnn. ... rhn'l1'iv set. These constant relative and 
constant interest rIltes. Under these conditions a futures contmct would be a riskless asset. 
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1. 

•• l"> •••• u'U are ... .. J" .. , .. w,ll J.I.UUlo;;;;:> contracts on 

contract spc~cljtic~lticln 

a year 

~<01'"'''''''''' ... '"t", .... " contracts are idemtilfied alccC,rGltn2 to 

contract 

contracts 

Commodi Number of Contracts 

Gold Feb December Janu 1980 - December 1998 

Silver Janu tember December Janu 1980 to December 1998 

Platinum October Janu 1980 to December 1998 

Palladium March June Se December Janu 1983 to December 1998 

was 

a .. ,," ..... , .. 

trallsti[)rnlatJion is 

return on 

excess returns on 

86 The database also includes 
COlmI10dity futures contract. 

low and cash volume and open interest for each 

87 URL: nm,,-""""""" sUl!i.ttID.omttte,aJ 
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is an estlmate .I.UI,UJ.I;;;l!l contract. aF is 

returns mean returns 

a 

rate returns is 

return or pe:t~ce:tltal~e returns. a review 

returns were cOlmpute:d as 

assuming a om:-QIllV 

on contract was 

a 

or: 

t= 

contract 

a perlce:t11tae;e cha11e;e) 

terms ,",UllUUIUo;; to 1" .. I'"N~''' chaJrle;c:s over any "'""~ .... _u ... , .... 

to 

two moments 

a 

is statiOnaIV 

trans:tormaitloln. 88 

88 As noted 
time is said to be second order sta1tiOllllll'Y 
stochastic processes often appear to be ac(;eptable 
process for geIlerllltiIlg 
process may well be considered sta1tiOllllll'Y 
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Mc:aslrnUl returns 

use 

returns 

to construct a 

we 

contracts 

detmcn as OD:~~vmlorIS 

are too 

heterolskc:da:stic over 

...... , ........... con1t1n1LlOllS arn'l:lTth rates. 

is 

numerous contracts 

were SUjOCgc:stcd 

contract 

to ............... ,,, .. '" a 

a 

a SDE~ClT1C 

.... " ......... J ,.. ..... <lj'''' ..... contracts a .... n,Pl"ltZI" mllfTUJ'Zn! 

as 

was zero; are 

scrleeniml prolce(lurc~s were sUll:Re~'ted 

contract. 

reasons 

at De4::emtber 

contracts a 

over 

returns were """1"'''''''''.'''''' contracts de1tmc:d 

a 

most co:nrract:s, it was PO:SSllrue to construct a ... _."!"',,., 

to COIlstramts elmDC)a1C~d 
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were create:d over a sue~cltlc t1",h,,,,,,rv 

contract a n.tl'"~''' 1-' • ..,"' ....... ,.,,;, to 

a sue:citic contract 

a contract is a new contract 

not 

7 a 

contract. 

Table_ 7,' r. '-'- a "',h.."",Ln, oJ:' , _""'''',. .... ....... -s At' lilA,,"'," Time Series for a 'Mar,," Silver'r,."",#won"; 

Futures contract used in time series construction Block of data used to 
construct tbe time 

Name Contract Hfe (tradiDI! dates) Contract's Hfe in months series (by dates) 

Silver - March 1980 28/411978 - 26/311980 23 months 2/1/1980 - 291211980 

Silver - March 1981 30/4/1979 - 26/3/1981 23 months 31311980 - 271211981 

Silver - March 1982 14n11980 - 26/3/1982 20.5 months 21311981-261211980 

Silver - March 1983 216/1981 - 28/311983 22 months 11311982 - 281211983 

Silver - March 1984 251511982 - 27/3/1984 22 months 113/1983 - 291211984 

Silver - March 1985 28/4/1983 - 27/3/1985 23 months 113/1984 281211985 

Silver - March 1986 3/5/1984 - 2613/1986 23 months 11311985 - 281211986 

Silver - March 1987 30/4/1985 - 2713/1987 23 months 3/3/1986 271211987 

Silver - March 1988 61511986 - 29/3/1988 23 months 213/1987 - 291211988 

Silver - March 1989 30/411987 - 29/3/1989 23 months 113/1988 - 281211989 

Silver - March 1990 29/4/1988 28/311990 23 months 113/1989 - 28/211990 

Silver - March 1991 515/1989 - 2613/1991 23 months 1/311990 - 28/211991 

Silver - March 1992 7/511990 27/3/1992 23 months 113/1991-28/211992 

Silver - March 1993 215/1991- 2913/1993 23 months 213/1992 261211993 

Silver - March 1994 1/511992 - 29/3/1994 23 months 1/311993 - 281211994 

Silver - March 1995 3/5/1993 - 291311995 23 months 1/311994 - 281211995 

Silver - March 1996 29/411994 - 27/311996 23 months 113/1995 - 29/211996 

Silver - March 1997 3/511995 - 2613/1997 23 months 11311996 28/211997 

Silver - March 1998 30/4/1996 - 27/3/1998 23 months 313/1997 - 271211998 

Silver - March 1999 215/1997 3111211998 23 months 21311998 - 3111211998 

is monrns, contracts 

were 

some contracts 

'UTI ....... ,,,,,n or or sut)snrutmg corltraicts. as not seem 

acc:ordlmR to SU[llleClt1Ve an mconl;lst:ent 

aDtlrOSlch. As 
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II 

observations 
4783 

1980 - December 1998 4783 

1980-December 1998 4783 
Gold 

1980 - December 1998 4783 

1980 December 1998 4783 

1980-December 1998 4783 

1980-December 1998 4783 

1980 - December 1998 4783 

Silver 1980 - December 1998 4783 

1980 - December 1998 4783 

1980 - December 1998 4783 

1980-December 1998 4771 

1980-December 1998 4771 
Platinum 

4394 

4459 

2802 

June 2865 
Palladium 

2176 

December 3744 

lo;;;GUM,,,,, retwns were "'Dl"'WlDL~;U 

contracts was 

ditterent contracts 

contracts 

p ............... contracts were a it 

was not p""""u.", to construct 

1 mOlnttls to ..... "',f·" .. ~t"" 
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3 

Gold 

Silver 

Platinum 

Palladium 

is 

mOInU1S to ""<.n" .... h'l contract "'",,,.,u,u ... ,,,, .... 

mOllths to matllrity 

al1lOC~m(]1D was out standllDg 

was "'''''ll''''' manner 

" .. ""'''',,..., is 

contract 

4 

years 
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Series 1 

contracts are not 

"",""",,",,.uU''''' contracts no "'u"''''''~''''J''' .... ,,,,,,..t"' .. h, or Dl-mcmtJtll)l 

to nn!<:lPTVlUlnrl!O! in a 

ha):lpetled to 

is 

90 

are 

contracts were 

contracts 

100,lal1lg at returns 

89 This treatment was of cattle and as a 
way to the serial correlation test in the reJ!:resisio,n 
90 Results oftests of the review of this literature is 

We in a futures that 
inKamara 

standard 
deviation does not increase the six months. These results confirm an altt~matn'e 
hy]Xltlllesls that there is no for the variance of futures to increase as the ma,turit)l 

deplen(ls on distribution of the Richard and 1)WIlGaifes,an, 
'V ---,- We also note that Dusak did not further but eXJ:1ressea 

intention to do so in a later paper, which unJroI1tun:lltelly we could not trace. 
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et 

mc~thlod, nor is 

metholds. It is 11'n?V'lrl'~nt to note 

two me:thclds, 

two reasons. 

a prelimiIlary 

contract 

• "' .... 0 ....... returns on a contract 

to sw(nes 

is a 

one 

one 

purpose 

hd" ..... " contracts 

ADt)tIDOllX E F a 

two meth(]Ids. 

mc:moo:s. over 

4J.1IJ .. 1J'Ul\, .. ", was 

a C011S1!Ste11t 1"I~tt,F"rn 

91 a small effort is needed to the results from the bond market to futures 
contracts, with no further Ci.ll.IHi:IllilUUn, which for us seemed necessary since futures and bonds are two very 
different assets. 
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IlXea'-aenVl:TV-mOmn nletJnocl, or a 

structure 

to exarnine us an 

can f\.PlpenaICIOS 5 6, two 

mf:thc:xts are 

fixed··inlterval-to-m.ahmtv llleUloa is more 

returns two n'lP·thl,<1C! seem 

l"';:!>UUCUlL returns are Ul~.\,iU;:!>;:!>~;U 

at 

not to 

over 

is a it is 

.", ...... u ... is a 

our lSalnpllt: 

a 

aSS:UlllptllOn is .""' .... n.1'I""""1' 

returns are: 

ass·UIlllpticm is 

h ... ,nn,n our 

not "n' .. 1"n....... to u..", .... ". curve IS 
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area 93 

an un!DolJnClea 

we nTf'!i!P1nt 

a 

an mtmrte ....... _ .. "" 

dltterent tlli' ...... ·!i! contracts "" .. ' .... " .. "I'S 

one cOlrldttcU:d 

we aSSunrle "' ........ 'u.'" our or 
mcmtlls to _~,h .... n, 

on thtllrf~!i! returns 

llI4~1I4I.'_llI cloetttcilents are "'U!UU~IL"lJ", """w. .. J"'I5 .. ' not nelceSISaJl11~ .................. , estlIlllitOlrs 

ADDetlldix C for the definition and statistical measure of kurtosis. 
Milmdelbirot, B. The Variation of Certain Price. Journal 36: 394419. In Fama 

and Kamara As noted Fama the Gaussian hvtlOtheSlS 
and academic research has too of the observed in 
empirlical dis1ribution work of Benoit Mandelbrot to appear. 
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is not to 

our smrnoles is 

returns is ...... nn' .... ''' ... * on two OT(lnl1lrl~~ a sta'ttstJlcaJ 

it is nelceSSaIV to ""nQ.u.I . .I"U 

n",,,,·n,, .... " ...... >~.I,,~.I...,,' .. measures, oartil::u]ar] 

an nn, .. ",1t ..... ' .. Thrn .... ,int - as (1 

return can 

it was r t is an ii:l.UI~YlJlii:l.Lt: rI .. """~ ... t';,, .. 

measure sense it same as 

94 That a stable Paretian distribution with a characteristic a 
of Co mew et al were 1.54 and 1.71 respec:tivel 
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1. 

mdlepcmdem:e tests returns 

on contracts are mClepienOeJltly 

rn as aeIm.ea 

sanlDlc~s are very 

no cOJlsi!;teJlt .... "'tt," ..... to a .... ""Fnl'·" 
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Table 11: Daily Serial Ct. •• . R .... CI ...,." .~. .lor Gold. Silver. "'".11 ..... _ and~,·n . .J~. ('(=1 ..... 10) 

T= 
1 :1 3 4 !Ii , 7 8 9 10 I (for all T)* 

Gold T .. 4783 for all contraets 
1-2 -0.015 0.051 0.009 -0.098 0.010 -0.042 -0.004 -0.002 -0.017 0.005 0.014 

3-4 0.001 0.053 0.011 -0.092 0.002 -0.043 -0.008 -0.008 -0.015 0.004 0.014 

5-6 0.007 0.054 O.Qll -0.089 0.000 -0.042 -0.008 -0.009 -0.014 0.004 0.014 

7-8 0.013 0.055 0.010 -0.086 -0.001 -0.041 -0.009 -0.009 -0.013 0.003 0.014 

9-10 0.019 0.057 0.010 -0.083 -0.003 -0.038 -0.010 -0.010 -0.014 0.002 0.014 

11-12 0.024 0.057 0.011 -0.080 -0.003 -0.037 -0.012 -0.010 -0.014 0.001 0.014 

Ave. ;. 0.008 0.055 0.010 -0.088 0.001 -0.041 -0.009 -0.008 -0.015 0.003 

Feb. 0.008 0.046 0.002 -0.073 0.005 -0.032 -0.013 -0.020 -0.019 0.011 0.014 

April 0.004 0.061 0.005 -0.085 0.002 -0.044 0.009 0.001 0.008 0.003 0.014 

June 0.009 0.054 -0.002 -0.067 0.012 -0.053 -0.008 -0.006 -0.025 -0.003 0.014 

August 0.007 0.045 -0.007 -0.078 0.010 -0.023 -0.008 -0.002 -0.010 0.013 0.014 

October 0.008 0.040 0.000 -0.084 0.006 -0.024 -0.002 0.014 -0.019 -0.011 0.014 

December 0.014 0.051 0.017 -0.073 -0.014 -0.031 -0.007 -0.016 -0.014 -0.001 0.014 

Ave. ;. 0.008 0.050 0.003 -0.077 0.004 -0.035 -0.005 -0.005 -0.013 0.002 

Sliver T - 4783 for all contraets 
1-3 0.043 0.051 0.037 -0.025 0.020 0.000 0.028 -0.020 -0.015 -0.007 0.014 

3-5 0.047 0.052 0.039 -0.039 0.034 0.000 0.029 -0.016 -0.021 -0.003 0.014 

5-7 0.048 0.054 0.036 -0.037 0.033 -0.001 0.026 -0.016 -0.019 0.002 0.014 

7-9 0.052 0.057 0.042 -0.033 0.031 -0.005 0.026 -0.016 -0.025 0.001 0.014 

9-11 0.052 0.060 0.042 -0.031 0.033 -0.004 0.026 -0.016 -0.022 0.003 0.014 

Ave. ;. 0.048 0.055 0.039 -0.033 0.030 -0.002 0.027 -0.017 -0.020 -0.001 

March 0.034 0.039 0.034 -0.031 0.011 -0.002 0.031 -0.027 -0.016 -0.003 0.014 

May 0.047 0.056 0.026 -0.026 0.036 0.001 0.021 -0.014 -0.019 0.001 0.014 

July 0.048 0.051 0.038 -0.027 0.035 -0.003 0.026 -0.022 -0.019 0.001 0.014 

September 0.055 0.059 0.045 -0.020 0.028 0.000 0.027 -0.005 -0.016 0.007 0.014 

December 0.045 0.054 0.049 -0.035 0.019 -0.007 0.022 -0.020 -0.020 -0.014 0.014 

Ave. ;. 0.046 0.052 0.038 -0.028 0.026 -0.002 0.025 -0.018 -0.018 -0.002 

Platinum T - 4771 for.n coetrads. ReeDt Julv: T ..... 393 and October: T"""'57 
1-3 0.017 0.050 0.014 -0.061 -0.002 -0.028 -0.046 0.001 -0.028 0.012 0.014 

4-6 0.018 0.052 O.oI5 -0.057 -0.007 -0.027 -0.051 -0.004 -0.027 0.016 0.014 

7-9 0.023 0.048 0.013 -0.054 -0.006 -0.025 -0.047 -0.005 -0.025 0.010 0.014 

10-12 0.026 0.047 0.013 -0.053 -0.005 -0.022 -0.046 -0.007 -0.025 0.008 0.014 

Ave. ;. 0.021 0.049 0.014 -0.056 -0.005 -0.026 -0.048 -0.004 -0.026 0.012 

January 0.022 0.052 0.004 -0.051 -0.001 -0.027 -0.046 -0.012 -0.028 0.Ql8 0.014 

April 0.036 0.050 -0.005 -0.057 0.001 -0.031 -0.042 -0.010 -0.014 0.006 0.014 

July 0.009 0.061 0.023 -0.057 -0.008 -0.022 -0.049 -0.012 -0.037 0.022 0.Ql5 

October 0.011 0.052 0.021 -0.059 -0.019 -0.027 -0.040 0.017 -0.031 -0.002 0.015 

Ave. ;. 0.020 0.054 0.011 -0.056 -0.007 -0.027 -0.044 -0.004 -0.028 0.011 

Palladium 1-3 and 4-6: T-4017 7-9: T-2239 1(1..12: T-2176 Marcb: T-2802' June: T"286S' September: T-2176' December: T-37<14 
1-3 0.056 -0.045 -0.042 0.003 -0.017 -0.017 0.019 -0.012 0.003 -0.029 0.016 

4-6 0.048 -0.053 -0.036 -0.023 0.003 -0.023 0.012 0.000 -0.006 -0.008 0.016 

7-9 0.027 -0.041 -0.038 -0.023 0.010 -0.026 0.002 0.009 0.006 0.033 0.021 

10-12 0.026 -0.039 -0.039 -0.027 0.010 -0.029 0.002 0.011 0.008 0.034 0.021 

0.039 -0.045 -0.039 -0.018 0.002 -0.024 0.009 0.002 0.003 0.008 

March 0.026 -0.045 -0.031 0.008 -0.006 -0.024 0.011 -0.003 0.020 0.002 0.019 

June 0.021 -0.041 -0.032 -0.012 0.008 -0.035 0.015 0.004 0.000 0.015 0.019 

September 0.028 -0.042 -0.035 -0.023 0.007 -0.029 0.002 0.016 0.007 0.031 0.021 

December 0.032 -0.042 -0.033 -0.021 0.000 -0.021 0.009 0.004 -0.002 0.011 0.016 

0.027 -0.043 -0.033 -0.012 0.002 -0.027 0.009 0.005 0.006 0.015 

Smce the sample Size IS very large the SE, WIth three decunal places, does not vary between the different lags. 
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re~tre~lsiclD U,tvu"".,, as eXl,ressed 

t-

some ex(:ep'tions, "' .... u, ....... mf~m()as are 

cOlrnnlocllty contracts. 95 

contract is 

is very 

contracts estImated aF "'v •• u •. "' .... u are, 

no eX(~eptioln, zero, 

......... "' ...... contracts }I .. , ......... w, .. contracts 

to 

r apl)roxirnately zero .... ," .... ., ap):lrmtimately zero 

"""Yn ... ,,,"'''' no cOlrrellatl,on no eXllllanatolry 

re~tre!;siclD set at non-

CO€:ttilclents is prc~dllcted is a ....... , .. v,'''' one. 

'nt • ....,.' ...... t terms zero, are zero 

most contracts. It 

can }II .. , ... " ...... are COllSl!;tellt 

two me1thocls 

contracts. is no cOIllsis1tent pat1lml ......... wuw.ll contracts two 

mtlerc,ept term is not ... 6 ..... ""' .... " .. ) UU",",I',",I1. 

to 

96 The estimates were all less than 0.001. 
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Fixed ~ to maturity 

(t .. ) .~) (Q FIxed 1:: I .. I 
Gold 1980 - 1998 T'" 4783) t I 

1998 IT'" 4783) 1980 
0.000 0.031 0.000 0.003 

1-2 0.000 -J 0.000 0.0184 0.000 1.983 
(..Q.831) (1.696) (..Q.940) (0.159) 

0.000 0.026 0.000 0.023 
3-4 0.000 0.000 0.0193 0.000 1.991 

(..Q.862) (1.470) (..Q.792) 

0.000 0.022 0.000 0.024 
5-6 0.000 0.000 0.0189 0.000 1.982 

(..Q.886) (1.239) (..Q.834) (1.271) 

0.000 0.018 0.000 0.024 
7-8 0.000 

(..Q.857) 
0.000 0.0189 0.000 1.985 

(..Q.907) (1.020) 
~ 

(1.286) 

0.000 0.014 0.000 0.033 
9-10 0.000 0.000 0.0189 0.001 1.985 

(..Q.927) (0.795) (..Q.891) (1.751) 

0.000 0.010 0.014 
11-12 0.000 

~ 
0.000 0.0187 0.000 1.971 

(0.592) 

Silver 1980 1998 T"" 4783) 
0.000 0.037 0.000 0.036 

1-3 0.000 0.000 0.0282 0.000 1.936 
(1.394) (1.334) (1.295) 

0.000 0.037 " ....... "' ... " 
0.000 0.020 

3-5 0.000 0.000 0.0281 0.000 1.907 
(-1.364) (0.707) 

0.000 0.031 0.000 0.023 
5-7 0.000 0.000 0.0281 0.000 1.906 

(1.438) (1.157) \-I .. HI} (0.823) 

0.000 0.027 0.000 0.018 
7-9 0.000 0.000 0.0279 0.000 1.892 

(1.457) (1.021) (-1.387) (0.655) 

0.000 0.021 0.000 0.021 
9-11 0.000 0.000 

.742) 
0.0279 0.000 1.911 

(1.470) (0.791) (-1.401) 

._-.'.1 and April: 1980 1998 ~!_""-4~l) 
Platinum 1980-1998 1980-June 

Platinum Odober: 1980-Sept.l997 (T""4457) 
0.000 0.111 0.000 0.095 

1-3 0.000 0.000 0.0246 0.003 1.964 
(..Q.720) (4.466) (..Q.725) (3.862) 

0.000 0.097 0.000 0.098 
4-6 0.000 0.000 

(3.938) 
0.0249 0.003 1.936 

(..Q.721) 

0.000 0.092 0.000 0.096 
7-9 0.000 0.000 0.0269 0.003 1.988 

(..Q.728) (3.853) (..Q.593) (3.554) 

0.000 0.086 0.000 0.113 
10-12 0.000 0.000 0.0270 0.004 1.987 

(..Q.727) (..Q.580) (4.188) 

1-3 & 4...(i months: 1983 -1998 
March: 1983 - Feb. 1994 (T u l80l) 

7-9 montbs: 1983-Nov. June: 1983- 1994 
Palladium Palladium .". .L 1983- 1991 10-12 montbs: 1983- 1991 December: 1983-Nov.I997(T-3744) 

0.000 ..Q.022 0.000 ..Q.035 
1-3 0.000 0.000 0.0322 0.000 1.942 

(1.066) (..Q.772) (0.339) (-1.099) 

0.000 ..Q.04O 0.000 ..Q.049 
4-6 0.000 0.000 0.0312 0.001 1.951 

(-1.565) 

0.000 ..Q.036 0.000 ..Q.026 
7-9 0.000 0.000 0.0344 0.000 1.938 

(..Q.221) (-1.066) 

0.000 ..Q.031 _ 0.000 ..Q.038 
10-12 0.000 0.000 0.0277 0.001 1.930 
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as sUR:2esited mllerccm tenn is a peJr'toltnllmc:e measure 
asset or ~n1ntr,~ .. t returns or excess returns ",ow.""'''' 

contract. or zero mean excess 1 ........ .,,1;:>. 

to eam extra returns or 

lmaml£! is 

ISK'-Ut:e rate is not ...... ' ............... 

or very 

"''"n.''' ..... '' CloeIflc:tents are not nec:eS!!arl 

...... u, .. zero. 

contracts are on average, 

to 

to construct 

mean returns 

not 

onan"',I"'nI"n or on a .,,,,,,..t.,,·n 

....... ,w.,,;:> contracts is lntP.1TITe1reti as 

mean returns are is 

more 

ertlclc:mt ones returns is 

..... , ............ " .. contracts are very 

are 

'"'''' ............ our 
fi1f" .... '" contracts is to ,.n.~f" ........... 

commensurate 

contracts is 

a 

97 It is to Dusak zero-beta 
assets: "[A] zero beta asset bas zero covariance with other assets on average. With some assets its retnm will 
be and with correlated. In since the zero 13 assets will be 

must be on with all other assets in the market nnlrtt ... hn 

Because of this covariance with other the zero 13 asset does make a sufficient contribution to the 
diversification and hence the risk reduction of the total its inclusion even at a mean retnm 
and above of zero". 
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I 

I 

It is .... t, ...... ,"h ... 

contracts are '"''''''''e'''''''AA''' 

can 

contracts 

assets 

It is not 

contracts 

platmum contracts are not slgJmtlcarltly 

or 

or reCilucllnlZ 

I-' .. ,,, ...... w,u contracts are ",p.,..<>t'iu .. 

SUlJllec:tea to 

at 

tix,ed··m1tervai-to,-mlllttmtv contracts is 

mean excess returns on 

's 

means pla,tlnlWD contracts over 

returns. 

are ,.,,,,.,. II V 

pla,tmlWD contracts are 

are not commensurate 

and the second ,,, .. ,-""' ...... ,'" 

n~1rtPT'n is not 

for the and October 
~v.-.. J ends in June 1997 for the Seplterr:lber 1997 for the October 

contract for reasons earlier. 
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contracts a 

If 

> 
= 0 

< 

and 

,,111.0111.'0111111 contracts or 

return on 

zero 

contracts 

LU",UUU'''' no ",n',,, .. ,,,,, 

to ma1tun1ty are aCCOmDat'llied 

futun;:s returns it seems 

ml'l,fllT1tv contracts 

two mc:tnc)os are ....... "'''''10. ... '' .. '''' .. " ..... 

a 

two 

acc:eptmg or re1iectme: 

was 

> Backwardation 

= 0 

< 

the results SU}:lport the of 

a 

return to hnlll1P.11"!1. is 

zero 

nor 

returns over 

ll~.I!I..-.Ll""" rate 

on 

in 

zero 

114 



Univ
ers

ity
 of

  C
ap

e T
ow

n

to 

> 0 ) zero lnt",~"" ... t 

are mcom;lstlent 

to we ob1tallled platinllJl1l contracts were 

contracts over 

as 

our 

mean excess returns a 

Hn ........ ,., contracts 

OlstI'U)Utllon n!U~1"I"Ipt,,'1'~\ were 

to Dec~emlber 

.......... .., ...... was c01npanlbl~ 

pla.tmllJl1l contracts 

over two ten 

pallaOl.um contracts cOInm.em~ed 

,,, ..... "'.,."'''' were 

to De(~emlber 

pallJaCllwn contracts are 

.vjl5-.,,', ..... "'" returns time series with a fixed of 3, 5, 7, 9 and 12 months for 
silver futures and time series with a fixed 7 and 10 months for pla.tmll.l111. 

APlpen.ru.x C for statistical formulas. 
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returns 

contracts over 

are COJlsls,tenltly ....... ,""1'.,, .. contracts mc:un~ed 

mean returns 

as 

plaltin1um contracts. mean returns are same .. "'.,II;1J ... ", ... '" 

is rldt ........... t 

is -V.VU7-'. is 

same "v, .... ,,"', .. mean return 

!lIv" ...... llrp mean 

to "nnn .. r satrl:ple penlOOS 

It is ..... i-,.....,..'h ... ' ... 

on a 

contracts over 

Ilxea-<te.l1vlery-mOn1t1l contracts over 

contracts over is 

nxea·<tenVler'\l'-rnOnlt1l contracts over 

mean return contracts is 

two 

some exc:ep1tioIlS 

pla,tInum contracts " .. u."'''' ,",u 

palladllum contracts ........ ,,, ....... 

contracts were more 

contracts was 1-' ....... , ...... contracts 

me:th(K1s was 

to 

more ... IOW .......... 

lOOIklI1L2 at 

can diSClern appareltn cOJnnlOCllItlc~S over 

were slgmtlCaI1Ltly 

.... .:' ..... ,·tto 
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y ........ , ..... contract examuled case 

on 

rate 

not sne:cullate on 

causes 

eVIleslan measure 

was Idf:ntlltle:d 

returns as a measure 

vl'I1Ml'IlnHitv over 

Dr4[)D()sed measures 

is 

fi.t ....... " contract stuOlea. contracts over 

contracts is 

returns fi11" ... ·" are COIISis~tenltly 

is 102 

returns is ...... ~."'t" ..... one 

mean return over 

contract is 

fid" .... " asset so as to COlmllletlsal:e 

can 

most is ------J 
mean return on 

mean return on 

101 Dusak variance to measure risk is open to 
the distribution of returns is stable in the is 
case for futures contracts returns. of financial assets' variance and standard deviation is 

ac(:epted and a common exercise in financial economics studies. 
of et al are similar to ours with 

copper, and silver contracts relative to a of stocks. 
on the other found that the 

standard deviations of their 
the mean returns were all tIOsiti.ve. 

""'1.11\., .. "",,,, futures was similar to that of the 
,""""r ,J"", "'u •• "' .......... ~ that futures contracts were not as as conventional the 
mean returns in her work were or very close to zero and sutlstantilllly 
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mean return on even 

returns. 

I"'>c"'" Ill",,,,,au measure asset 

cOl1r:rpe:nsaltion at returns were "" .. ,,,,,,,i-,,, .. 

...... 'n"'.i-." .. mean returns are more COlrlSi:steJtlt 

is """, ........... 

standlard error 

esnlma~es eJ!:ceelils 3 more 

it ....... ' ....... "' ... n"JlIn ...... 

accordmgto 

'Tf'~Ce1IVf'~cI, on 

returns. 

measure 

as 

no 

to zero. 

return-

is not even aPlpr()xima~te]y \..JIAUl:il:ilWl. .. ............ , 

summary, we .. \.1,,, ... , ....... '" 

our 

narrower 

as mClllcateCl 

to 

is sec:mlngh 

rep1resent mere 
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two me1tho<ls, to 

contract returns. 

nOltlCe:aOlle ........................ 11" ........ across hetwef'm contract 

COIltract returns. 

It is '"t, ....... ,d' ... 'a to note at .uUi .... Ull!'!i" are COl1S1:;tellt 

we 

n01t1cc::aO.le patbm1 H;;lj:l.Lllilloit to contract iI .. ll'.,,~ ... , 

was Idcmtltied. are 

is commensurate an " ... ,,..."',,.. ... ,,+ .. 

it to 

on 

mean returns one is 

contracts it 

mean returns or, 

contracts is 

rest>ect to pa1ttern is not a co'nSISle:m 

manner, plaltinurn contracts or contracts. we no n01ticc::ablle or I,,;U.Ui)li)!N.llI 

a COlrltnwt' mean returns. 

mean returns contracts 

mean .~ •. v_,~, avery 

mean returns on contracts are 

120 



Univ
ers

ity
 of

  C
ap

e T
ow

n
it is 

contract ma'turi'ty mean returns m~:aninR:less, 

more 

contract 

"'1"'U\.l'U<)llll~ beltwf:en contract ...... "'tn.'1t'" mean returns to 

returns or 

no im,es·tm~;mt sense. 

lU";'UU.U""U some diffeI'enlces hp1iuJf'Pn two 

two are 
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uu ............. markets n·C!""~1"I':h is to lnp1'IT11rv 

Cif(~unlStance:s, a 

context 

~-M~'nflisannl~mn4~tal 

.......... , .. " contract. :Se(:oDldl 

a Ilmlte<1 to 

asset 

It 

as mcnca,tea 
1"P'\l'IP,JIl it 

a more 
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aDt)fOllCh to mtj1'!rb~m1'1nT!'I1 

a ......... "' .... 

prelrnium as 

account 

to 

t>redec:essors conltenI:pOl~aru~s or suclces!;ors 

altema'hve to .... lTI ... ""..... al0Droac:n is oiIere:d 

more • "".~ .. <'u'" 

or eXl)ected rate on 

own, related 

ex ante or eXllected returns are not nn(!P1"u~ 

COIltmlgeJU on 

current resear'ch. 

J.YL,UU;;~ "'''<l1''"" ... 'tc! rc~mairlS an ..... " ... ", ....... :1' 

cn()osmg to test a to examirle an 

eXl)ected returrls 

not 

exert a ~.~,.u.,,,,,,,cu .. UllAY,.Il\-,,,, 
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on 

to 

contracts is more a 

nature. 

a "Ul'I4U.I'" C.anclloare an mv'e~l:or' 

staJndr)Oult is 

eQl.latJlon is 

contracts. 

et 

SPC::cl[1C,attC)ns were 

cOlrnnlo(Jlltt~es to n"~'''''ll\l1~ "''''''''''''. we ,.Pt·11"if· .... 

two !O!p.nRTRltp. C40mOOltleIltS: 

as an 

returns 

to contract ma1turi1ty a 

or we are 

v ....... "......... ... ...... .,'" cOlntclmled to returns on 

124 



Univ
ers

ity
 of

  C
ap

e T
ow

n

contracts were commensurate 

outcomes. 1JV'33111.11'" outcome was 

theJ~etore c()nmoan,ded a 

A ........... " contracts COIlSUllerc:o m,'es1t1211tlC)fl were 

commensurate assets 

ex 

contracts was 

returns 

a """""11,,, .. --r---r sec:ond was 

returns were measured 

mean 

IO:tnM'tlnn metholds, we theretore 

commensurate 

our ..... , ...... "', ..... plaitin1um fid .. , ..... 1O: contracts sn(Jlwe:a 

mean excess returns 

were not 

contracts is 

mean excess returns 

were not " • .e ... " .. "' .... ""J zero, 

to tuturc:~s contracts is 

Ith()Ugn pllatiown contracts commensurate 

cornmmd a 

nSIK--an outcome 

IJ'UI"'~,,, p,latinwrIl filtures were not .... ''''.l1rt1'''·t1 

returns 

In 

contracts are ... .,\1''' .... 3 ....... estllImLtes 

eXl)ec:ted return on hd" .... ., poslltloln is 

In case pla,tln1um "'V"'"'''''~''' our hndulgs were .... 'VAJ, .. « ...... " .. 

se<~t1()n, some " .... 11\"" .... " 

even ...... ,yjll; •• 

zero sYSten1atllC 

as 

CO(~mCleJnts. it is 
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is "'.su ... J' ......... lj1 ditter,ent zero. case, to pUII.UHIWH contracts 

....... "' • .,." ... of pJlatinmn contracts seems to 

rate 

on 

us two 

contracts wereess:enlnall) "'Y""UJ~y.ru'QUJL~ 

returns. 

two 

.., ......... ' • ..1 is one no imresltmlent sense. 

it 

It cnc:a~er to '''lln~' ... ''' .... 

.... •• " ... ·Y returns 

to to DreICI01lS our 

a 

returns cOllnpared to 

",,,,,,,,at,v,,, or zero 

rate even 
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cast a SfllllQOW over 

a 

returns .,""'11 ..... :&1 ... de'viatiolns) must theref:ore """",,,,1"0'1-.. 1, .. 

our sarrlple 

a ... ""'." .... ...." ....... warrants i' ....... }, .... n~_l'Ir~:h to 

It is to 

on account 

it 

more 

measures return to 

use as a 

current texts on is 

n .. , ..... "" contracts is ImletJte11deJlt 

to 

eXllected returns 

accordlmg to earn excess 

return on 
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1. 

3. 

5. 

6. 

7. 
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lntr'oa",ctl(m to U01WI'IS 

11. 

7. 

over 

as a .KallQo:m CoettIclent. 
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J. 

"'n'h,.·,~!>: ContraclS on C01mnOUlUt;:s 
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1. 

American 

1. 

... un·, .... " Mnr/rpt.<iI 2: 
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a in Tl'I'I.I'f':stmem 

Investments. 
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an ~ ...... , ....... MaJ~Ket: 

7:31 

1 

51: 

111 or 

1 

1 

1 

1 

1 

1 

1 

1 
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1 

.I:1e(1lm1L2 on 
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Contract Unit 

Price 

Minimum Price 

Fluctuation 

Position Limits 

Ul'VlSlOn. New York Mercantile 

Floor hours: 8:20a.m. - .... ..;.,,1-' ....... \~-~_ ... .1 

NYMEX ACCESSsm hours: Sun,tiav: 

fincme!IS, cast either in one bar or in three 

one:-kiLogJram bars and a serial 

number and of a refiner 

a'PDrovc:d and listed the COMEX 

Division. 

"" ... ,,,,... New York Mercantile 

- 8:00a.m. \4 ... "." ......... ,. Mon. to TIna.: 

ounces each and .., ......... ""'.5 

and taenmMIl!!: 

and 

of 

.... ..... ,;;u ........ months and Current and next two calendar months and 

any AUII:.U3'L, and Odober any and seJl,telillbE:r, 

within a 23-month and any June and 

December within a 60-month 

Ten cents 

contract. 

with the current month. 

per 

reo,petlea at 100% 

contracts. Overall 

contracts 

December within a 60-month 

be' . with the current month. 

SI 

U.S. cents 

ounce, 

or transactions. 

transactions are traded at one-tenth of 

per ounce or 

is halted for 15 minutes when 

realche,d, after which the 

reO'Petlea at 100% of the initial 

PO!!lti4lns are to pmliti(Jln 

contracts 

on a net futures e Divalent basis. 

TIrird last business 

to the 

136 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Contract Unit 

Position Limits 

n .. liiVP1Ml Notices 

Last 

Mercantile 

Exchan e 

December 1956 

Floor hours: 8:20a.m -

NYMEX ACCESSsm hours: SUD,daV: 

(E~LStem) Mon. to 

InYU!}!"'" bar rif'IIVf'lV 

is conducted over 15 months 

preCedllng it. 1!.Xl:>anllea 

Ul'iflSl.on. New York Mercantile 

8:00a.m (J!astern) Mon. to Tbur.: 

tolerance 

...... " ......... bar 

less than 10 

is conducted over 15 months 

beB:innling with the current month and next 

two consecutive months mn,V111iCf into 

(~Ixi11nunil) take effect in limits and 

preCedmg it. 1!.XJ:>an,llea 

take effect in two 

all months cOllllbuled, 625 contracts for all months COlnbllDel:1, 
225 contracts in the n .. I1'v ... ·v 

5:00 p.m on the last business 
preceding the rI .. liVPlN 

First business 

month. 

Third bUSIness 

end of the 
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1. 

a 

A 

contract 

at mIllan.on, at 

contracts are laentllCaJ, 

a +" ........ ",., .. 1'1 contract as a U ......... UIUlI 

is to ,,""ITHY.,T'\! 

Value 

o 

Value 

AD1DenaIxB 

et 

are same as 

rests on a ifnl ....... '3"..t contract at 

many respects two 

mtlere:st rates tnaJrlol1lg-tll>-rnmkiet pl:oce:aurles are 

1nT,F'rP'''' rates 

:mltrillct I erltelred at t = 

Position 

Loss for 
short 

Exercise Price 

Short Position 

current ....... , .. Ir,f"t f'rn"'W'!'I,~n contract 

is at 

contract was U11",ttf"1'l 

• T) = 

I If is the dollar value of a is the value of the short pmltno,n and total market's value is zero. 
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In 

t=O 

at t= 0, 

t=O 

new contracts 

to 

t=T 

(t= 

T)= 

..... ,,,,.,.,,,"" or .... ""'<Tat-.""" oel>en.01[Lg 

t=O 
is 'W1"lttp'" a new contract 

tnrW!:Ilrn contract is ____ -, __ _ 

ora 

urM·lt ..... at 

=0 

is 

u,.,.'tt".,., at t, 

t>O. 

to 

t=O, 

can 

same 

as 

an "".,,,,,.;, ..... tn"'~"'"Frl 

fnrwmrn contract a 

contract is 1'h"' ........ ,.1-1"·a 

at contract eX]linlti(](1 

f"""""~"'''Fri contract at m!,!,tnY"Ihl must theTet~ore 

POisifi,on. is 

contract must 

t=t) 

U .. !§" ... lI"" ..... "' •• "AltO contract at any 

asslllllillg a 

UUi!'iAU .. A contract urM'lt ..... at 

""" .. ' ..... i'''' a new contract can 

At eXll~iration is 

+ 
we DOUl2l1t 

139 



Univ
ers

ity
 of

  C
ap

e T
ow

n

=e t) 

t = t 

asset on 

2. 

contract is 

t it is mdeocmdent or at 

UUj"J.U'" contract at 

U1T.ff".... contract - is we 

at t= 

t 

it new COlntr:act 

= 

dltterlenc:e he1:\1lV'ee:n two tn1"'IJIJ'$I1rri ... ,n.1"I1rr$ll't~' 

at 

rnrW!'I1rrl contract 

to 

is to 

QISC01JIlt rate on a 

T, assummf;! ...... 711 .. ",,11 ... '"'' C4JIn]JOUllldllng, we 

f""""'XT""ril contract to P.'Inrt11"l~ti('n 

ini1tiating one fn .. Ul<ll,M 

an inV(~strrlent 

A 

is lQC~t1,Ca1 to 

stra1tegy and 

t) 

some qWllltilca1t10IlS OIeca'use 

a 

contract is zero. 

a 

in eX(:haJlge for the asset at time T. 

140 



Univ
ers

ity
 of

  C
ap

e T
ow

n

UJT'tt" ..... contract same ..... ",t .... +t" U1VU .. "" is is on 

not to 

t = 0 (0, T) == =0 

a L .... , .... '.'" contract 

..... , ...... ...,"'. an In'Tp.~'tnT must or 

fid" ..... '" contract is 

ona 

" 

a contract was 'WTlttf'!l'1 at t :::::: 0 

was ..... ~,,,..In, ....... to IIUII'Klet is V_"""'''UJ to ,. .... lI1M1t .. 

account. a 
is H ........ .f." .... 

O'5t'5t 
,. 

= 0, ""I.,.,;n.I.., .. 

T 

is at t it is ",,.,.;tt,, ..... is 

at 

Oet)enamlg on wl1letJleT new ex~:rClse 

4 We note that the total mstalimeillt will be to the difference between the exercise 
the and the futnres that was when the contract was initiated. 
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..... I,,,i-n' .. to 

contract zero, WTlttf':11 contract is zero. 

to SVllOIllVlIlOUS. even are 

" ... ,~, ...... , .. we eXlllIllme 

at corltralCts' 

:::: 

T 

nSIK-Iree 1nt,f"rf'''!lt rates are de1mninistic. 

one ...... , ........ 'Eo 

t. 

is can 

exact nUlrnb4er 

n011-st:oclmslJc R is to 

AU.,"'" ,~" contract one 

translilctlon costs no ..... " ...... " I-'".,n ... , .. is 

:::: 

obtain~~ at 

at no cost. .i.JA,\,;I;;!'!:i acmuma 

contracts 

two 

1nt,f"rIl":!':t rates are ae'tenmrJtllS'bC, next 

f.,.,.""""rt1 J)OSlluo,n can ............... it 

(1 

= 

142 



Univ
ers

ity
 of

  C
ap

e T
ow

n

return eaJrne:o 

1nt,F"I"Pd rates are " ..... "' .... " 

contracts 

... S T) 

. = S T)=e t) ... 
" 

to at T. 

T) 

at T 

is a ratllQOlm 

to 

' ..... nn'I"f<ll'''1" to note 

is 

"""'UU"5 a .~ .. , .... _. 

some 

a contract to a 

S T) is 

on t 

5 Richard et aI. and French had all also l1e'll'elonea similar valuation eqtmttons for 
a continuous time continuous state economy in which forward and futures can be different. 
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is not an nh"P1'v<>lkl ... nWtllDer assets no nnnn'''1I''In or 

must 

et is as 

= [ 

return is sunnTI(~(1 

contrast to a Tn .. "":,, • .rt .lUtUU;;o contract cannot to 

v .... ' .... -, .. J'; ...... , ... "'Ull\~lUOlU'11 :n~gfLr(1:mg contracts 

et 

rates 

can 

saCllvarlta~~eOlLls to filnrres contracts 

nel'"Wf~en most COltnnlOOlltv 

8 a 

6 More cOInplete 
7 Jarrow et al used this to that a futures contract is not a redundant " ......... ,'" 
8 For fmancial assets, the covariance between futures and interest rates is almost 
and the should be above the futures 
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average 

if orc,celss is 

"'''''.''' ... " ..... ,u as 

sum return nn'" ....... T<1T.n''''' 

= 

or 

most cOlntr.Lonl} is is a measure 

mean return 

root return nhl~P.T1ill'ltl mean return 

) 

s= 

p~lke:dnless or .l1 ....... "'"" returns 

k= 
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stalt1stlC measures 

P 

t'n' .... plh.h,nn COI~m.Cle:nt} is to zero 

UI = PUI-l + el 

h"h_, .. et is rarlQO,m} 

autocorrel.aticm in 

error term or 

common measure 

Cal.llsatlon hetwef~ two 

rate 

The 

or 

P = 0 I'f'ptl ... 'h""" no T1'f',,'1'-"''f'l1 • ..,. autclCorrelatIOJ1l), 

most cmnIrlOnl:y 

is mc,onc:lus:lve 

a sigrlifi(~ant eXllilanatolry 

u .................. ''''''' are 

is 

P coeitlcie:nt, 

=> j, 

to assess 

to 

.. ".,."l1n1m rate returns on a 

is 

asset returns on 

1 

= 

is 
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....... 
J." utun::1!1 cODtractS .......... ~" :t!"'((il~{ilJl((~ to ~. y~ .1 • ... S} 

Time series Series 1 Series 2 Series 3 Series 4 Series 4 
dates 1-3motb to maturity 3-5motb to maturity 5-7motb to maturity 7-'motb to maturi!Y '-llmoth to maturity 

1-31/1/1980 March80(2nmth ) MayBO( 4nmth) July80(6nmth) S~.8()(8nmth1 Dec.80(1Inmth) 

1-28/2/1980 March80(l nmth) MayBO(3nmth) JulyB0(5nmth) Sept.80(7nmth) Dec. 800 Onmth) 

1-3113/1980 MaySO(2nmth) JulySO(4nmth) Sept. 80( 6nmth) Dec.8Qt9nmt1!l Dec. 80 .l9nmth) 

1-30/4/1980 MayBO( 1 nmth) JulyBO(3nmth) Sept.80(5nmth) Dec.8Qt8nmth) March8l(llnmth) 

1-31/5/1980 July80(2nmth) Sept-80( 4nmth) Dec.80(7nmth) Dec.80(7nmth) March81 (1 Onmth) 

1-30/6/80 JulySO(lnmth) Sept. 80(3nmth) Dec.80(6nmth) March8l(9nmth) March8l(9nmth) 

1-311711980 Sept.80(2nmth) Dec.80(5nmth) Dec.80(5nmth) March8 !18nmt1!l M~IOnmth) 

1-31/8/80 Sept.80(l nmth) Dec.80(4nmth) March81(7nmth) March8 !17nmtlll MayS 1 (9nmth) 

1-30/9/1980 Dec.80(3nmth) Dec.80 (3nmth) March81 (6nmth) MayBl(8nmth) JulyBl(1Onmth) 

1-31/10/80 Dec.80(2nmth) March81(5nmth) March8l(5nmth) May81 (7nmthl Ju~!19mnth) 

1-3011111980 Dec.80 (lnmth) March81( 4nmthl MIly8 !{6nmth} Ju~!18nmt1!l ~t.8WOnmth) 

1-31112180 March81 (3nmth) March81 (3nmth) MayBl(5nmth) Ju!y81(7nmth) Sept.81 (9nmth) 

1-311111981 March8l(2nmth) May8l( 4nmth) JulyBl(6nmth) Sept.8l(8nmth) Dec.81(llnmth) 

1-28/2/1981 March81 (lnmth) MayS 1 (3nmth) JulyS1(5nmth) Sept.8!17nmthl Dec.8WOnmth) 

1-31/3/1981 May8l(2nmth) JulySl( 4nmth) Sept.81 (6nmth) Dec. 8 !19nmt1!l Dec.8 !19nmth) 

1-30/4/19S1 MayBl(lnmth) JulyBl (3nmth) Sept.Sl(5nmth} Dec.8 !(8nmt1!l MarchS2(llnmth) 

1-3115/1981 July81 (2nmth) Sept.81(4nmth) Dec.Sl (7nmth) Dec.8 !(7nmth) March82( 1 Onmth) 

1-30/6/S1 JulyS 1 (l nmth) Sept.Sl(3nmth) Dec.Sl(6nmth) March82(9nmth) March82(9nmth) 

1-311711981 Sept.81(2nmth) Dec. 8 l(5nmth) Dec.Sl (5nmth) March8~8nmthl M~8:KIOnmth) 

1-3118/81 Sept.81(lnmth) Dec. 8l( 4nmth) March82(7nmth) March8~7nmthl M~2(9mnth) 

1-30/9/1981 Dec.8l(3nmth) Dec.8l(3nmth) MarchS2(6nmth} M~:K8nmthl Ju~IOnmth) 

1-31110/81 Dec.8l(2nmth) March82J5nmth) March82(5nmth) M~Wnmth1 JulyB2(9nmth) 

1-30/1111981 Dec.81 (lnmth) March82(4nmth) May1t:z(6nmth) Ju~2i8nmthl ~j.82(IOnmth) 

1-31112/81 March82(3nmth] March82(3nmth) Ma~2(5nmth) Ju!Y8~7nmth) Sept. 82(9nmth) 

1-31/111982 MarchS2(2nmth) MayS2( 4nmth) July82(6nmth) Sept. 82(8nmth) Dec.82(llnmth) 

1-28/2/1982 March82(l nmth) May82(3nmth) July82(5nmth) Sept. 82(7nmth) Dec.8~1 Onmth) 

1-3113/1982 MayS2(2nmth) JulyS2( 4nmth) Sept. 82(6nmth) Dec. 82(9mnt1!l Dec.8:K9nmth) 

1-30/4/1982 May82(lnmth) July82(3nmth) Sept.82(5nmth) Dec.8~8nmt1!l March83(llnmth) 

etc ... etc ... etc ... etc ... etc ... etc ... 
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Appendix E 

GOLD Al'iD SILVER - THE BEHAVIOUR OF FUTURES PRICES TIME SERIES 
Gold prk e beh,,,,ior undt, rhe fixed-intervol-to-molurity nl<tOOd (Groph I):lid fix. d-ddivery.rn(JIHh moll>L>il 

(Graph 3) [or Lh< eI~ire , runple p<rioo; 1980- 1998 anti [or the sub-p<rioo; 1991 ·1996 (Gr"ph. 2&4). USS plou"ce_ 
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Silyct pric< b<huyior undor Ihe !ixd.inlerY.l.lo.malwity method (Graph I) "nd fixd.deliver),·rJ);)n\h medwd 

(Gr"ph 3) fOT Tho •• mplc pOliO<!: 1931·1998 olld fOT Ihe wb·perioJ: 1 99~·1 9% (lhph., 1&4) U~ coni. plQunto 

"00 
r.ph 1 

-- 1·0m0n ' ,. 
__________________________ -- ' _11IT",t" _ 

Graph 1 

"SO 

-- ,-"=",, 
-_._--
-", ,_00.) ..... _ ~, 

~"'Ch 
-- ------- ------------------ - '" . , 

-- """'",,"'" 
--Decen_ 

">C' - --

Graph 4 

,,.,-,, J j -W 
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Appendix F 

TIlE BElL\. VIOUR OF OPE" INTEREST 

Open interest is closely relalcd volume' and provides an indication of tradability and general interest (or 

demand and supply) in futures markets. As Can be seen On the right-hand side of the graphs below the 

[i"ed-delivery-month rn..thod has imked yielded a consistent 12-month wave-patlel1l of the 0!"-'11 

interest in all contracts' time series. Funhennore, that pattel1l i< of an equal magnitude and displays 

similar variability within each metal group. The exception is the ·October-~old' contract in which o~ 

intere;t i< lmusually low, pre<umahly since thi' contract does not attract much trading mlcrest. 

In addition. th e behaviour of gold's time =ie< is very similar to silver's time series. The open interest 

pattern revealed by the fi"ed-delivery-tnonlhs method is one in which, al the beginning of each 12_ 

monlh cycle, conlmcts arc progressively opened and open inlereo1 rises continuously and steeply. (For 

example, there could be up to 120,()()()-140,()()() contracts within a few months In gold and up 10 5,000-

6,000 contracts in palladium.) Later, as each contract's delivery date nears, more positions are 

progre«ively closed out and open mterest falls SUbstantially. Since we excluded the actual delivery 

month, in none ofthe contracts does Op"n interest decline 10 Z~TO. An almost idenlical 12-month patrern 

1"<.."j)C<>ts itself Ihroughoul !he sample period, with !imilar levels of open interest. Thus under this method 

the liquidity of contracts remains relatively constant within each metal gronp and over (he sample yean. 

The difference in the t",dahilit]' and liquidity of gold and silver relative to platinum and in particular to 

palladium is striking. 

The behaviour of open interest under the rned-interval-to-maturity method (the left-hand side of the 

graph, below) is very different for each metal's maturity contract, hut is consistent when each maturity 

group i! corq>ared acroSS the different rn..tals and overall i, very much as exp"c(ed. Essentially this 

,econd time series conmuction rndhod illustrates the fuct that open interest and liquidity are greatesl 

foc u..arby maturity conlmcls (1-2 months and 3-4 month, to delivery). and rel atively low for 

succeeding distant maturity lime =ies groups. 

'Open-interest stock figures ore "'idel}, walched motht SIOI!i'lic, pLblislrd daily for CVIT)' co1llTl1U<!ity contr..:!. 
lhcy arc positively rdoted, albeit llOI diTectly. to volume. See Tel,.r OIld lIiginbothem (1971) for more OCt3il •. In 
plotting volLJIIr b'cl, fOT all con,tructcd price timo , eric. (38 in totol) we obt.mod a piCtll1"t ver)' simil .. to that 
illum.ted by ~ plo!> of open interc<l level> rOT ,11 contract>. l"l'OlUIllly, however. open intore;! represem. a 
stock vori.ble and volume repre,ena a flow variable, a di, tinclion that cxpl~lns the difference between the 
beho.viour of the two. 
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Gold contracts 
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Gold (conI.) 
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Silver contrncls 
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Si/\'Cr (cont.) 
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Pal!adillltl contracts 
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Gold: ixeld-Illltel'Vall-to-Maturitv Method 

c -0.000150 

c -0.000154 

c -0.000157 

c -0.000159 

10 Generated with EViews software. 

0.000181 -0.831200 

Mean var 
S.D. var 
Akalke criterion 
Schwarz criterion 
F-statlstlc 

0.000178 -0.861716 

Mean var 
S.D. var 
Akaike criterion 
Schwarz criterion 
F-statistlc 

0.000177 -0.865586 

Mean ri .. n .. ""I .. nt 

S.D. deP4~nde(lt 
Akalke criterion 
Schwarz criterion 
F-statistic 

0.000176 -0.906991 

Mean ri .. nlAnf1l""nt 
S.D. riAn""nrlAnt 

Akaike criterion 
Schwarz criterion 
F-statlstic 

0.4059 

-0.000140 
0.012500 
-5.926138 
-5.923432 
2.875291 

0.3869 

-0.000145 
0.012316 
-5.955735 
-5.953028 
2.159459 

0.3759 

0.3645 
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c -0.000162 

c -0.000164 

Gold: Ifill:ed-UellivEiry-M(Jlotb Method 

c -0.000173 

c -0.000152 

0.000175 -0.927050 

Mean var 
S.D. var 
Akaike criterion 
Schwarz criterion 
F-statistic 

0.000174 -0.947164 

Mean rI ....... nrl .. nt 

S.D. depi~ndelnt 
Akalke criterion 
Schwarz criterion 
F-statistic 

0.000184 -0.939561 

Mean var 
S.D. var 
Akaike criterion 
Schwarz criterion 
F-statistic 

0.000192 -0.792496 

Mean 
S.D. depillldent 
Akalke 
Schwarz criterion 
F-statlstlc 

0.3539 

-0.000157 
0.012071 
-5.995590 
-5.992884 
0.632017 

0.3436 

0.3475 

-0.000172 
0.012703 
-5.893263 
-5.890556 
0.025133 

0.4281 

-0.000145 
0.013285 
-5.804060 
-5.801354 
1.362867 
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c -0.000157 

c -0.000161 

c -0.000168 

c -0.000168 

AIllustl;KI R-squared 

0.000189 -0.834233 

Mean riArlAnrlAnt 

S.D. dept9ndelnt 
Akaike aiterion 
Schwarz aiterion 
F-stalistic 

0.000188 -0.857482 

Mean ri .. " ... n~lAnt 
S.D. dept,nde,nt 
Akaike aiterion 
Schwarz aiterion 
F-statistic 

0.000189 -0.890720 

Mean var 
S.D. var 
Akalke aiterion 
Schwarz aiterion 
F-stalistic 

0.000188 -0.890001 

Mean riAr .... n ... n! 

S.D. deD4~ndl8lnt 
Akaike aiterion 
Schwarz aiterion 
F-statistic 

0.4042 

0.3912 

0.3731 

-0.000157 
0.013046 
-5.840671 
-5.837964 
3.088146 

0.3735 
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Silver: Fb:ed··lntervall-to .... M[anu 

c -0.000386 

c -0.000389 

c -0.000389 

c -0.000389 

c -0.000390 

Method 

0.000277 -1.394315 

Mean dAIlIAnt'IAnt 

S.D. dePE~de,nt 
Akaike 
Schwarz criterion 
F-statistic 

0.000272 -1.431574 

Mean ri .. " ... nt!IAnt 

S.D. dePE~nde,nt 
Akalka criterion 
Schwarz criterion 
F-statistic 

0.000270 -1.438190 

Mean riA" ... n~l .. nt 

S.D. dePE~nde,nt 
Akalke criterion 
Schwarz criterion 
F-statlstic 

0.000267 -1.456594 

Mean riAr ... n, ... nt 

S.D. dePE,ndent 
Akalke criterion 
Schwarz criterion 
F-statistlc 

0.000265 -1.470025 

Mean var 
S.D. var 
Akaike criterion 
Schwarz criterion 
F-statlstic 

0.1633 

0.1523 

0.1504 

0.1453 

0.1416 

-0.000383 
0.018347 
-5.158249 
-5.155542 
0.624943 
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SHyer: Fb:ed··DE!UV,efJ'-M[ontb Method 

c -0.000386 

c -0.000382 

c -0.000385 

c -0.000385 

c -0.000389 

0.000281 -1.374920 

Mean rilMlAntlAnt 
S.D. 1'IA" ... n~l"",t 

Akalke criterion 
Schwarz criterion 
F-statlstic 

0.000280 -1.363988 

Mean var 
S.D. var 
Akalke criterion 
Schwarz criterion 
F-statistic 

0.000280 -1.376676 

Mean var 
S.D. var 
Akaike criterion 
Schwarz criterion 
F-stallsllc 

0.000278 -1.386839 

Mean dl!ll'lO!!lru:lant 
S.D. deP4~nde'"t 
Akaike criterion 
Schwarz criterion 
F-statistic 

0.000278 -1.401059 

Mean M" ... MI .. nt 
S.D. riAn~nrlAnt 
Akalke criterion 
Schwarz criterion 
F-stallstic 

0.1892 

0.1726 

-0.000376 
0.019361 
-5.050541 
-5.047834 
0.499827 

0.1667 

-0.000378 
0.019328 
-5.054031 
-5.051324 
0.677600 

0.1656 

0.1613 
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Platinum: Fb::ed··In1tenral-to-1Matur 

c -0.000179 

c -0.000175 

c -0.000174 

c -0.000172 

Method 

0.000249 -0.720353 

Mean dellll!!lnclent 
S.D. rI .. n""ntilAnt 

Akaike criterion 
Schwarz criterion 
F-statlstic 

0.000242 -0.721021 

Mean var 
S.D. var 
Akalke criterion 
Schwarz criterion 
F-statistic 

0.000239 -0.727589 

Mean var 
S.D. var 
Akaika criterion 
Schwarz criterion 
F-statlstic 

0.000237 -0.727423 

Mean ri .. n""nrlAnt 

S.D. deptlnde1nt 
Akaike criterion 
Schwarz criterion 
F-statistlc 

0.4713 

0.4709 

-0.000143 
0.016743 
-5.344435 
-5.341723 
15.96601 

0.4669 

-0.000144 
0.016533 
-5.369455 
-5.366743 
14.84221 

0.4670 
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Platinum: FiJ:ed·,ne'HvElrv·Mfllutb Method 

c -0.000178 

c -0.000174 

c -0.000155 

c ·0.000152 

0.000246 -0.725235 

Mean dml8l11iAnl 
S.D. delll8nclent 
Akaike criterion 
Schwarz criterion 
F-statistic 

0.000250 -0.695833 

Mean n..r .... "i ..... f 

S.D. de[l8ncient 
Akaike criterion 
Schwarz criterion 
F-statlstic 

0.000261 -0.593490 

Mean ri .. " ...... "IA ... t 

S.D. n..n~ ... rIA ... t 
Akalka criterion 
Schwarz criterion 
F-statistic 

0.000262 -0.580057 

Mean n..f""' .... iA ... t 
S.D. ri .. , ..... "I ..... t 
Akaika criterion 
Schwarz criterion 
F-statistic 

0.4683 

0.4866 

0.5529 

0.5619 
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Palladium: 

c 0.000302 

c 0.000302 

c -8. 17E-05 

c -9. 35E-05 

Method 

0.000283 1.066301 

Mean dArlAnltiRnt 
S.D. Mlljlmclent 
Akaike criterion 
Schwarz criterion 
F-statistlc 

0.000272 1.112136 

Mean var 
S.D. var 
Akalke criterion 
Schwarz criterion 
F-statistic 

0.000369 -0.221282 

Mean Mlll9nrlAnt 
S.D. delll9ndlent 
Akalke criterion 
Schwarz criterion 
F-statistlc 

0.000379 -0.246557 

Mean var 
S.D. var 
Akaike criterion 
Schwarz criterion 
F-statistlc 

0.2864 

0.2661 

0.000287 
0.017229 
-5.284243 
-5.281107 
2.146796 

0.8249 

0.8053 

-0.000102 
0.017676 
-5.232229 
-5.227003 
0.821293 
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c 0.000112 

c 0.000110 

c -0.000113 

c 0.000198 

0.000329 0.339347 

Mean MI1IA1W1I ... nt 

S.D. depEande'nt 
Akalke criterion 
Schwarz criterion 
F-statlstlc 

0.000317 0.347475 

Mean t'I .......... , ....... t 
S.D. delli9nclent 
Akalke criterion 
Schwarz criterion 
F-statlstic 

0.000382 -0.295440 

Mean dill!li9ndlent 
S.D. dePl~ndent 
Akalka criterion 
Schwarz criterion 
F-statlstic 

0.000269 0.737139 

Mean t'I"l1""ntll .. nt 

S.D. dePl~ndant 
Akaike criterion 
Schwarz criterion 
F-statistic 

0.7344 

0.7283 

0.7677 

0.4611 
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