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I n troduc t ion [ 1 )  

Th i s  d i sc u s s i on pape r con t a i ns two stud i es of commod i ty pr ices 

that have been ca r r ied ou t in the Econom i c s  D iv i s ion of the Bank of 

Eng l a nd as pa r t  of cont inu i ng wo r k  to at temp t to exp l a i n  pr ice 

deve lopme n t s  i n  commod i ty ma r k e t s .  

2 The f i r s t  s t udy uses the co r r e l a t ions be twe en the year -on-year 

changes in pr ices of for ty- t h r ee i n d i v idual commod i t ie s  in the 

pe r iod 1 9 6 8 - 8 0  to c l as s i fy these commod i t i e s  into a numbe r of 

g r oupi ng s . I t  the n loo k s  at the ch a r acte r i s t ics of these g r ou p i ngs 

and a t  change s ove r t ime i n  the i r  r e la t i on sh ips ,  and con s ide r s  

po s s ible expl anat ion s  for these change s .  

3 The second s t udy loo k s  a t  da ily d a t a  on pr i ces for fou r 

commod i t ie s  d u r i ng a per iod of eigh t mon ths in 1 9 7 9 - 8 0  to see i f  

the r e  i s  any ev i de nce of shor t- r un i n s t ab i l i ty i n  these ma r k e t s  

dur i ng t h i s  pe r i od . Two al te r na t ive mode l s  of pr ice de t e r m i nat ion 

a r e  pr esente d .  Ev idence for th i s  type of i n s t ab i l i ty i s  found on ly 

for one of the commod i t ie s  - coppe r - and only u s ing one of th e 

mode l s .  The r e  i s  a l so some ev i dence o f  ove r sp i l l  f r om p r ices of 

pr ec iou s me t a l s  to commod i ty pr ices . 

[ 1 )  The au thor s a r e  i ndebted to W A Al len , I D Bond , R N  B r own 
J S F l emm i ng ,  B W G u n n ,  G Hacch e ,  P L Joyce ,  D Newbery , 
M P a n i c , J C Townend and C B W r i gh t for comme n t s  and 
sugge s t i on s  on ea r l i e r  dr a f t s. 
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I n t rod uc t ion 

Fo rec as t ing the c urrent acco un t  o f  the UK b al anc e of pa yments 

i nvolv es , amo ng othe r th i ng s ,  t a ki ng a v ie w  o n  the l i ke l y  mov emen t of 

c ommod i t y  pric es on 11.0rld m a rke ts . 'Ih i s  i s  n ecessary b eca us e  more 

than a f i f t h  o f  to tal UK im po rts in 19 80 , fo r ex ampl e ,  we re 

ac co un ted fo r b y  non- o i l  prima ry prod uc ts ;  t h i s  i nc rea se s  to nearl y 

a hal f  once sem i- proc essed ind us t ri a l  ra w m a te ri a l s  a re incl uded. 

Cl ea rl y  i t  11.0ul d be im prac t ic ab l e  to prod uc e fo rec asts o f  t he price 

of e ac h  commod i t y  s epara te l y. Fbr th i s  reaso n , p rices of commod i t i e s  

a re c ommonl y we ig hted tog e th e r  in to ag g reg a te c o mmod i t y  pric e ind ic es; 

mov ements i n  these ag g reg a te ind ices a re then pred ic ted , us i ng 

econom e tric mod el s  const ructed to ex pl a i n  the i r  response to v a rio us 

i n fl ue nc es in the pas t .  

2 Th i s  pape r  repo rts t he res ul ts o f  a st ud y  o f  t he in te rrel a t io nsh i ps  

b e t we en the pric e mov emen ts o f  fo rt y three ind us t ri a l  ra w m a te r i al s 

and food s impo rted b y  t he Un i ted K i ng dom .  I t  d esc rib es t he pa t te rns 

of a s soc i a t io ns ob se rv ed  in the i r  pric e m ov emen ts , e x am in e s  some o f  

t he fac to rs wh i c h  m a y  m a ke pric es m ov e  tog e the r ,  and b rie fl y 

d esc rib es t he wa y i n  wh i ch these assoc i a t ions a ppe a r  to hav e c hang ed 

s in c e  the l a te 1 96 0s .  It i s  hoped tha t a more d e ta i l ed  kno wl edqe o f  

t he i n t e rd e pe nd enc e o f  c ommod i t y  pric e  mov em e n t s  wi l l  ev en t ua l l y  

f ac il i ta te f ut ure st ud ies o f  the i r  b ehav i o ur as we l l  as the 

construc t i o n  of ag g reg a te pric e ind i c es more sa t i s f ac to ry t han tho s e  

c urren tl y i n  us e .  'Ihi s ,  i n  t urn , s ho ul d  en hance fo rec asters '  

ab i l i t y to predic t the prices a t  wh ic h  prim a ry c ommod i t i e s  en te r  the 

Un i ted K i ng dom . 

3 The an al ys i s  i s  b a sed on simpl e co rrel a t io n  coe f f i c ien ts us ed to 

te s t  the d eg ree o f  a ssoc i a t io n  b e twe en d i f fe ren t pric e mov emen ts . 

S i m pl e  c orrel a t ion wi l l  no t ,  o f  c o urse , i d en t i f y  the d i rect ion o f  

c a us a t io n ; no r wi l l  i t  d i s t ing ui sh the e ffec t s  o f  d i rec t l in kag es ,  

s uc h  as j o in t prod uc t io n  o r  constune r  s ub s t i t ut i o n , f rom tho se o f  c ommon 

c a us e s , s uc h  as 11.0rld in fl a tion or se aso n al i t y. 'llli s  b as i c  tec hn i que 
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i s  se l ected in pref e renc e  to m o re so ph i st ic a ted m e thod s [ 1 )  bec aus e  

i t  i s  s u i tab l e  fo r proc ess i ng the l a rq e  amoun t o f  d a ta us ed in the 

e xe rc i se .  Wh i l s t i t  m a y b e  o pe n  to a n t.nnb er o f  m e thodol og ic al 

c ri t ic i sm s  i t  i s , n ev e rthe l ess , f e l t to be ad equa te fo r the purpo se o f  

th i s  e xe rc is e  an d y i el d s  us e f ul res ul ts . 

4 By m a k i n g  prio r adj us tmen ts to the d a ta we c an m a ke al lo wanc es fo r 

s ev eral pos s i b l e  c ommon c a us e s  an d thus c om e  c l ose to m e a s u r  i n (!  the 

d i rec t l in ks b e twe en pr ic es . Fo r  man y purpo se s ,  howev e r ,  i t  i s  

s uf f i c i e n t  to m eas u re the a s soc i a tion b e twe en two pr ic es w i tho u t  

d i st i n gu i sh i n g  betwe en common c a us e s  and d i rec t l in ks . For th i s  

rea so n ,  the re s ul ts re oorted a re g iv en w i th a rn i n i mum o f  prio r 

a dj us tm en ts . 

5 In o rd e r  to el im i n a te se aso nal fac to rs , p ric es a re e xpress ed as 

pe rc en tage chang e s  b etwe en the av e rag e  pric e d u ring eac h qua rte r an d 

th e co rres pond i n g  qua rte r a ye a r  ea rl i e r  th rougho ut th e pa pe r .  A 

f u rthe r te s t  i s  construc ted by a djus t inq the d ata fo r wo rl d  in fl ation 

an rl e xchang e ra te fl  uc tua tions . Th e  res ul ts fo r the ' real ' 

( in fl at i o n  adjus ted ) pr ic e co rrel a t i on s  a re d i sc uss e rl  al onq w i th 

tho se us i ng ' nom i n a l ' pr ic e s . In the course o f  the an al ys i s ,  

s ub-groups o f  c ommo di ti es a re fo rmed on th e ba s i s  o f  prio r kno wl ed ge 

o f  i nd iv id ua l m a rke ts and s ta t i st ic al l y  s i (Jn i f ic an t  co rrel ations (in 

bo th nom i n al an d real te rms ) .  Th e  poss i b l e  in fl uenc e o f  e xchanqe 

ra te fl uc tua tio ns i s  trea te d se para te l v i n  a l a te r sec tion . 

[ 1 ) Fo r a d i sc us s i o n  o n  th e m e thod o logy o f  c ross- s pec tral an al ysi s ,  
fo r e xampl e ,  s e e  Lab ys and Gran qe r (1 9 70 ) . 
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2 

D e ta i ls of the tes ts 

6 Th e c ross co rre l a t ion coef f i c ien ts a re c a l c ul ated fo r the fo rty

th ree ind iv id ua l  commod i t i e s  which m a ke up the UK-we ig hted aqg reqa te 

pric e ind ic es us e d  in the Ban k .  [ 1 ] The co rrel a t io ns a re computed 

fo r nom i n al and real [ 2 ]  ind ices ov e r  the pe riod 1 96 8  I - 1 9 8 0  IV and 

fo r the two s Ub- pe riod s 1 96 8  I - 1 9 7 3  I V  and 1 9 7 4  I - 1 9 8 0  I V. F..arl ie r 

rese a rc h  [ 3 ]  has {X)in ted to chang ing behav io ur in commod i t y  m a rke ts 

d ur ing the 1 9 70s . 'Ihe ex ac t c ho ic e  o f  s11b- pe r  iod s us ed in th i s  

pape r i s  t o  som e ex ten t  a rb i t a ry , a l tho uah the y d o  co rrespond to 

pe riod s of rel a t iv e l y  rapid and rel a t iv el y rlepress e ct  econom ic g ro wt h .  

The e r  i t i c al v al ue s  o f  the s ig n i f i c ance te s t  fo r the who l e  pe riod a re 

0. 2 8  and 0 .  2 3  (a t the 5 %  and 1 0% lev el s )  and fo r the s ub- pe riod s  t h e y  

a re 0 . 3 8  and 0 . 3 3  respec t iv el y .  

7 I n  g en e ral , t he real pric e co rrel a t io ns a re l o wer than the i r  

equiv al en t  n omi n al coe f f ic i e n ts , a s  m ig ht b e  ex pec ted , s in c e  al l the 

nom i n al pric es a re sUb j ec t  to s im i l a r in f l a t i o n ary p ress ures ; t he re 

a re ,  ho wev e r  , ex cept ions . In the co urse of t he an al ys i s ,  c ommod i t i e s  

were d iv id ed  in to sm a ll g ro ups l in ked b y  s h a red cha rac te ri st ic s .  

Suc h  a d iv i s io n  c o ul d  be perfo rm e d  in n um e ro us wa ys and so the c ri te ri a  

a ppl ied had inev i tabl y to b e  a rb i t ra ry t o  som e ex ten t .  At one 

ex t reme , g ro ups c o ul d  bP- form ed us i ng prio r kno wl edg e of tec hnol ogic al , 

ec onom ic o r  in s t i t ut ional in te rd e pend Pn ce: a t  the o the r ,  o nl y 

s ta t i st i c al cri te ria (fo r exampl e ,  m i n im i s i ng the n um ber o f  g ro up i ng s  

s ubj ec t  to a ' g ood ness o f  f i t '  con st ra i nt) m ig ht b e  appl i e d .  I n  th i s  

e x e rc i se a m id d l e  co urse ha s b een s t e e red :  wh i l e  sta t i s t ic al c ri te ria 

hav e b een appl ied th ro ug ho ut , p rio r kno wl edg e of the c ha rac te ri s t ic s  

o f  t h e  commod i t ie s  h a s  a l so b een ta ke n in to acco unt . 

[ 1 ]  Man y  o f  t h e se se rie s  a re d e riv ed f rom pric e quo tes a s  n e a r  as 
p:>ss i b l e  to those us ed in the UN i n d ic es . 

[ 2 ] Expressed rel a t iv e  to the wo rl d  ex {X)rt pric e o f  m an uf ac t ured 

g ood s .  

[ 3 )  Enoc h and Pan ic (1 9 8 1 ) ,  an d OECD (1 98 1 ) .  
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8 The s t a r t i ng po in t  i s  to f i nd a ' benc h m ark ' g ro up ag a in st wh ic h  

o th e r  c ommod i t y  p r ic es c o ul d  b e  m e a s ured fo r the whol e  pe riod (19 6 8-80 ) .  

Th e  commod i t i e s  i n  th i s  ' benc h m a rk '  g ro up wo ul d  need to b e  freel y 

t rad ed in wel l o rd e red marke ts and sho ul d  ex h ib i t  h iq h  c ro s s  

c o rre l a t i o n  i n  both nom i n al and real pric es . 

( a) I n i t i a l l y  the fo ur b ase m e ta l s  (coppe r, t i n ,  l ead and z i nc )  we re 

c ho sen to fo rm th i s  b enc h m a rk g ro up .  Th e y  a re al l trad ed on 

the IDnd on Me tal Exch ang e ,  wh ich i s  the m a i n  wo rl d  trad i ng 

ma rke t fo r the se m e ta l s . Inv es tm en t in the b ase m e tal s h a s  

a l wa ys b een a po p ul ar al ter n a t i v e  to hold ing f i n anc ial asse t s  

a n d  th i s  h a s  l ed  the i r  pric es t o  mov e c l ose l y tog e the r. Th e  

b as e  m e ta l  o res and sc raps we re al so te sted fo r inc l us io n  i n  the 

b enc h m a rk g ro up ,  b ut res ul t ing c ro s s  c o rrel a t io n  sho w t ha t the 

o res and tin sc rap tend to mov e  d i f fe ren tl y .  Co ppe r, l ead 

and z i nc sc raps a re , ho wev e r ,  c l os e l y c orrel a ted both wi th the 

pr ic es of t he i r  own m e ta l s  and wi th the o the r b ase m e ta l s  and 

sc raps , so the b enc h m a rk g ro up i s  c anpo sed of t he s e  sev en 

commodit ie s .  Eac h component ' s  corre l a t io n  wi th an ind ex 

comp i l ed  f rom an ag g reg a te o f  th i s  g ro up us i nq UK im po rt weig h t s  

(deno ted Gro up A) i s  h ig h  a n d  po s i t iv e ,  ran gin g  f rom 0 .6 2  to 

0 . 9 9 .  Th e  c ross corre l a t ions b e t ween the com ponen ts ranq e f rom 

0 . 4 7 to 0 . 95 (se e  tab l e  oppo s i te ) . In real te rm s , t he 

co rrel a t ions o f  t he ind iv id ua l  me ta l s  and sc ra ps a re s lig ht l y 

l o wer b ut st i l l s i g ni f ican t ,  ran qinq f rom 0 .55 to 0 . 9 8 wi th the 

ind ex and f rom 0 .  39 to 0 .  9 4  among s t  the c om ponen t s .  

(b) Th e nex t s t e p  wa s to an al ys e t he co rrel a t io n  o f  Gro up A ' s 

to t a l  ind ex wi th the rema in ing thi rt y-s ix c ommod i t i e s . 

12 

Fi fteen commod i t i e s  ex h i b i t  a s i gn i f ic an t  po s i t iv e  co rrel a t io n 

wi th Gro up A i n  both nom i n al and real te rms b ut ,  wi th i n  th i s  

Gro up , t h ree hav e fe w s ig n i f ic an t  c ross c orrel a t ions . Twe l v e  

commod i t ie s - s te e l  sc rap, a l um in i um sc ra p ,  rub ber, h a rd wood , 

l um ber, c o tto n ,  s i sa l ,  l ard ,  s o ya b ean s ,  so ya o i l ,  whe a t  and 

ma i ze - hav e h i g h c o rre l a t io n s  wi th Gro up A ( ran q  ing f rom 0 .  5 3  

to 0 . 8 1 i n  nom i n al te rm s  a nd f rom 0 . 4 3 t o  0. 7 7  in rea l) and a re 

s ig n i f i c an tl y c o rrel a ted wi th·  e ac h  o th e r, i n  som e c ase s qui te 

h i g h l y .  Th e  c o rrel a t io n  o f  t he c om po nen ts o f  these (Gro up B) 

wi th an ind ex fo rm ed  f rom them i s  h i g h (0 . 54 to 0 . 92 )  in 
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n ominal te rms and onl y  m a rgin al l y  l owe r  in real ( see ta ble 

oppo s ite) • Wi thin the c ross c orrel a t i on s  rubber ha s a v ery 

h ig h  po s i t iv e  c orrel a t i on wi th c ot t on ,  t imber,  wh e a t  an d m a i ze ,  

wh i l e  wh e a t  and ma i ze al s o  hav e high c orrel a tion s with l umber , 

s oya b ea n s  and s ova oil . All of these ra w m a te rial s a n d  

food s t uf fs , a s  we hav e seen , m ov e  c l ose l y  wi th t h e  base me tal s .  

This i s  pe rhaps n ot s urpri s i nq f or rUbb e r ,  a s  70 % of the �orl d ' s 

prod uction is us ed by t he m otor ind us t ry ,  and al s o  for timber , 

whic h i s  a basic m a terial f or m an y  v a ried ind us t r ies . The 

reas ons f or the rel a tion sh ip b e tween food s t uf fs a nd the base 

m e ta l s  a re ,  h owev e r ,  l ess obv ious . The h i q h  pos i t iv e  

c orrel a tion of wh e a t  and ma i ze wi th s oya prod uc ts m a y  refl ec t ,  

a t  l east i n  pa rt , c on s um e r  s ub s t i t ut ion .  

( c ) From the twe n t y- f our rema in i n g  commod it i e s  n o  c l ear group 

wi th shared characte ri s t ic s  c ould be establ i shed f rom a s s oc ia tions 

with e ither Group A or Group B .  From a c l os e r  ex ami n a t i on of 

the out stand ing ind ices we find tha t t ropi c al bev er a qes f orm 

a d i st inc t group - Group C - c ompris i nq c of fe e , c oc oa and tea 

wh ic h  exhib it hig h  c ross c orrel at i ons of ab out 0 . 6 ,  l argel y 

re f l ec t i ng c on st.nne r  and produc er s ub s t i t ut a b il i t y .  The 

c orrel a t i ons of these c om ponen ts wi th a b ev erage ind ex av erag e 

a roLIDd 0 . 8 5 .  The c om po nents a re m a in l y  unc orrel a ted with 

othe r c ommod it ie s .  In real te rm s , the c orrel a t i ons of t he 

b ev e rag es am ong them s e l v e s  a re m a rq in al l y b ut n ot s ig n if ic an tl y  

i nc rea sed . We al s o  find tha t c of fee is sign i fic an tl y  c orrel a ted 

wi th t ung s t e n  ore and al um i n i um  sc ra p a t  the 5% l ev e l . Coc oa 

ha s a pos it iv e  correl ation wi th the base m e tal s ,  rubber,  the 

\o.Dol s ,  c otton , t im ber, m a ize and soya bean s .  Te a is si gn if ic an tl y 

c orrel a ted with t i n , a l um in itnn and s oya b e an s , a l l  at a roun d  0 . 5. 

G roup C 

C ros s c orre l a t ions 

C of f e e  1 .  0 0 0  

2 C oc oa 0 . 62 7  

3 Tea 0 . 62 1  

4 Group c 0 .854 

Group c in 

re al te rm s  0 .8 76 

2 

1 . 0 00 

0 . 58 5  

0 . 8 54 

0 .  8 6 1  

3 

1 .  0 0 0  

0 .862 

0 .  8 6 4  

4 

1 .  0 0 0  

1 .  0 0 0  

1 5 



(d ) St ee l bars and s t e e l  s he e ts we re fo und to hav e a h i q h  c ross 

co rrel a t i o n  ( 0 . 53 nom i n al , 0. 4 8  rea l )  and we re us ed to fo rm 

the n e xt i n de x  ( G ro up D) . 'llii s  steel aqgreqa te i s  unco rrel a ted 

wi th t he b a se me ta l s  ( G ro up A) but reg i s te rs a n umber o f  

s i qn i f i c an t  a nd near s ig n i f ic an t  co rrel a t io ns ,  pos i t iv e  an d 

nega t i v e ,  w i th a n umber o f  o th e r  m e ta l s  and o res . Bauxi te , 

c h rome o re ,  t ung sten o re ann al um in i um a re al l po s i t iv e l y 

c o rrel a te d  wi th Gro up D ,  a l tho u gh they h av e  few s i gn i f ic an t  

c ros s c o rrel a t i o ns amongs t  t hem s e lv e s. We the re fo re t re at them 

as t v.o  se -pa ra te g ro up i ng s : b auxi te wi th c h rom e o re an d t un gsten 

o re wi th a l umi n i um .  

G roup D 

Cro s s  c o rre l a t i ons 

Iron and s t e e l  shee ts 

2 Iron an ct s t e e l  ba rs 

3 Gro up D 

Gro up D i n  real te rms 

G ro up C 

1 .  0 0 0  

0.582 

0 .8 7 8  

o .  80 8 

0.2 60 

2 

1 .  0 0 0  

0 . 86 9  

0 .  90 5 

0 . 2 7 7  

3 

1 . 0 00 

1 .  0 0 0  

0 .  3 2 0  

(e)  Bauxi te and chrom e o re (Group E o rpo s i te )  a re s i gn i f i c an tl y 

co rrel a te d  and the i r  jo in t i n d e x  i s  s i gn i f i c an tl y  c o rrel a ted 

1 6  

wi th the s t e e l  i n de x  ( Gro up D ) . Chrom e i s  wid el y apnl ied as an 

an t i - co rro s iv e  in s t e e l  p rod uc ts but the reaso ns for the 

l i n k  b e twe en steel and b a u xi te a re l ess c l ear. Both o res 

e xh i b i t  p redani n an t l y  n eg a t i v e  co rrel a t i o n s  o ut s id e  Group D ,  

p rob abl y  re f l ect i n g  long l a gs i n  response to the eco nom ic c ycl e . 

Ba uxi t e ,  fo r e xam pl e , i s  a t ran s fe r pric e m a i n l y  t rad ed betwe en 

the s ub s  id i a r  i e s  o f  Al c an o n  l ong - te rm con trac ts and , t h e re fo re ,  

h a s  tend ed to b e  l ess i nd ic a t iv e  o f  the us ual s uppl y/ dem and 

fac to rs i n f l uenc i n g  m a rke t pric es . 



G roup E 

C ros s corre l a t ions 

2 3 

B a lDd te 1 .  0 0 0  

2 Ch rome o re 0 . 8 7 3  1 .  0 0 0  

3 Gro up E 0 . 950 0 . 98 1  1 .  0 0 0  

G roup E i n  
real te rms o. 80 8 0 .  90 5 1 .  0 0 0  

Group A i n  
real terms -0 . 4 0 0  -0 . 54 0 -0. 51 0 

Gro up B i n  
real te rm s  -0 . 3 74 -0 . 4 7 1  -0 . 50 5 

Group D i n  
rea l  term s  -0 . 2 7 2  -0 . 3 3 8  -0 . 3 2 1  

( f ) Tung s t e n  o re and al um in i um  ( Gro up F )  al so ex h ib i t  a h i gh c ro s s  

c o rre l a t i o n  ( 0 .  5 7  nom in al , 0. 4 7  real ) wh i l e  a j o i n t  ind ex is 

s ig n i f ic an tl y  c o rrel a ted wi th the s t e e l s  i n  nom i n a l  te rm s , a nd 

i s  s ig n i fic an t  a t  the 1 0% l ev el a ft e r ad j us tm en t  fo r in fl at io n .  

Tung s t e n  i s  used i n  c e rta i n  stee l s  a s  a s t renq then i n g ag en t ,  

wh i l e al um i n i um  i s  o ften a su i tab l e  steel s ub s t i t ute . A 

s ig n i f ic an t  pos i t iv e  co rrel a t io n  b e twe en th i s  s t eel compl em en t  

and s ub s t i tute sug g es t s  t h a t d i st urb anc es i n  the worl d  ste e l  

m a rke t ored anin a te l y  ref l ec t  c ha n ges i n  d em and ra the r  than 

s uppl y s id e  shoc ks . 

G roup F 

C ross co rre l a t ions 

2 3 

Tung s t e n  o re 1 .  0 0 0  

2 A l um in i um  0 . 56 7  1 . 0 0 0  

3 Gro up F 0 . 7 0 6  0 . 98 2  1 .  000 

G ro up F i n  
rea l  te rm s  0 . 6 54 0 . 97 2  1 .  0 0 0  

Group C i n  

real te rm s  0 . 562 0 . 3 1 8 0 . 4 4 6  

Gro up D i n  
rea l  term s  0 . 2 0 3  0 . 295 o. 280 
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(g) I n  c ontr ast t o  the m e ta l s  and or es of Gr oups E and F ,  i r on 

or e ,  mang anese or e ,  f er r o-mang an e se ( us e rl  as a pr ox y  f or ir on 

and s t ee l  fer r o  a lloy ) and wo od pul p pr ic es ( G r oup G )  ar e a ll 

( h ) 

1 8  

neg a t i ve ly c or r e la ted wi th the stee ls i n d ex . The y a r e ,  h owe ver , 

g ener a lly sig n i f i c an tl y c r oss c or r el a ted wi th each other . The 

c los e ass oc i a t i on wi th i n  th i s  g r oup i s  li ke ly t o  b e  r e la ted t o  

the ob vi ous lin k b et ween fe r r o-manq anese and the i r on and 

mang an e se or es , b u t  i t  i s  a l s o  in te r est ing to not e  tha t a ll four 

c omm odi t i e s  ar e m a jor expo r t s of Can ad a  and Se and i n av i a . 

t-'la ng an e se and ir on or es a r e m in e d  tog ether in the form of f e r r o

mang anese in Can ad a  and Nor way , wh i le wood p u lp i s  a m aj or ex por t 

of Can ad a  and Swed en . Ir on and m ang anese or es a r e c ompl an en ts 

i n  s t e el, wi th 95% of m ang an e se out put us ed in stee l m a k i ng . 

G r oup G 

C r os s  c or r e la t i on s  

2 3 4 5 

I r on or e 1 .  0 0 0  

2 r-1an gan ese or e 0 .  51 3 1 . 0 0 0  

3 Ir on an n s t e e l  

fer r o  a ll oy 0 . 3 6 8  0 .  52 6 1 . 00 (1  

4 t-.Jood p u lp () .  672 0 . 6 7S o. 772 1 . 0 0 0  

5 Gr oup G 0 .  77 1 0 . 6 80 0 . 8 0 4  0 .  97 9 1 .  000 

Gr oup G i n  

r ea l  t er m s  o. 54 9 0 . 4 6 0  o. 7 2  5 0 . 957 1 • 00 0 

Gr oup D i n  

r ea l  te r m s  -0 . 2 5 1  -0 . 3 6 1  -0 . 1 49 -0 . 4 6 4  -0 . 4 4 1  

Gr oup E i n  

r ea l  ter ms 0 . 3 59 0 . 296 o. 3 92 -0 . 4 86 0 . 3 48 

Gr oup H i s  f or m ed f r om the two wo ol ind ices . Of t he se two 

g r ad es ,  6 4 s  r epr e s e n  t the f i n e  qual i ty m e r in o wo ol us ed i n  

kni t wear , wh i l e  5 0s i s  a c r os s -b r ed wo ol pr od uc ed  in New Zeal and 

of a c oa r s e r  t ype us ed in the man ufac tur e of c ar pets .  The y a r e 

hig hl y c or r el a ted wi th e ac h  othe r ( 0 . 8 9 n om in al , 0 . 8 7 r ea l ) but 

a l s o  ha ve a h i gh c or r el a t i on with the Gr oup B ind ex ( see tab le 

oppos i te )  • Ho we ver , a l th ough Gr oup B c omm odi t i e s  a r e h io h ly 

c or r el a ted wi th Gr oup A, t h e  wo ols s h ow n o  s uc h  a s s oc i a t i on .  



( j) 

G r oup H 

C r os s  c or r e la t i ons 

2 3 

Wool 6 4 s  1 .  0 0 0  

2 Wool 50s 0 . 8 8 7  1 .  0 0 0  

3 Gr oup H 0 . 97 8  0 .  96 4 1 .  0 0 0  

Gr oup H i n  
r ea l  ter m s  0 . 97 4  0 .  96 1 1 . 0 0 0  

Gr oup B i n  
r ea l  ter m s  o. 5 3  7 0 . 4 3 7  0 . 506 

Gr oup E i n  
r ea l  terms -0 . 342  -0 . 286 -0. 3 2 9  

Gr oup F i n  
r eal terms -0 . 54 1 -0. 556 - 0 .  56 7 

Out of the r em a i n ing n in e  c omm odi t y  i nd ic e s , on e m or e  pa i r  

s tand s out , n amel y the join tl y m in ed l ead and z i nc or es 

(Gr oup J ) . A c r oss c or r el a t i on of 0 .  7 7  ( 0 .  75 ) pr od uces 

c or r el a t i ons wi th the i r  joi n t index of a r ound 0 . 9 . El s e wh e r e ,  

h owe ver , Gr oup J i s  onl y s i g n i f ic an t l y  c or r el a ted wi th Gr oups B 

and H ,  a l th oug h s om e  ass oc i a t i on wi th the b ase m e ta l s  i n d ex 

(Gr oup A )  i s  appa r en t i n  n om in al term s . 

G r oup J 

C r os s  c or r e l a t i ons 

2 3 

Le ad or e 1 .  0 0 0  

2 Zi nc or e 0 .  7 7 2  1 .  0 0 0  

3 Gr oup J 0 . 8 96 0 .  97 3 1 .  0 0 0  

Gr oup J i n  

r eal terms 0 . 8 8 5  o. 97 2 1 .  0 0 0  

Gr oup B i n  
r ea l  ter m s  0 . 3 6 0  0 . 2 8 2  0 . 3 3 3  

Gr oup F i n  

r ea l  terms -0 . 573 -0 . 3 3 3  -0 . 4 3 8  

Gr oup H i n  
r ea l  ter m s  0 . 4 8 9  0 . 19 8  0 . 3 2 5  

1 9 



( k) I n  the r es id ua l  gr oup , we a r e  l ef t  wi th s e ven c ommodi t ie s : 

t in or e ,  t in sc r a p, n ic ke l  and n ic ke l  sc r ap ,  hid e s , :iute and 

s ug ar .  Ther e  ar e few s ig n if i c an t  c r os s  c or r el a tions wi thin this 

g r oup a l t hou gh a n umber of c omp::>ne n t s  e xhib it s t r onq cor r el a t i on s  

wi th i n d ivid ua l c ommodit i e s  i n  ot he r  gr oups . Tin sc r ap i s  

s i gn ifi c an tl y c or r el a ted wi th t i n  and al um in i um ,  p os sib l y 

r e fl ec t i n g  s ub st i t ut ab il i t y  i n  c ons um pt i on .  4 0%-45% of t i n 

pr oduct i on i s  us ed f or t i n  pl a t i ng , ma in l y  f or the c an n in g  

ind us t r y, and t hi s i s  a mar ke t wh e r e al um in i um  is ar o\<• i ng 

r a pidl y i n  i mpo r tan c e .  Nic ke l  is s ign i Fic an tl y o os i t ivel y 

c or r el a ted with i r on or e ,  whi l e  hid es a r e c or r el a ted s t r onq l v  

wit h t he \\Ool s (Gr oup H )  al though t he y  d o  n ot s har e the othe r  

c r os s  c or r el a t i ons d i spl ayed b y  t his Gr oup . Fi n al l y , s ugar is 

s ig n i fic an tl y c or r el a ted wi t h  \\Ood pul p and j ute . 

9 T he f i r st t hr ee e xa mpl es c i ted i n  ( k ) il l us t r a t e  tha t  t he r e is 

n othin g un i que ab out a n y  of t he g r oupi ng ar r an g em en ts .  By s ta r t i ng 

fr om a d i f f e r en t ' benc h mar k ' , or b y  e mpl oyi ng d i ffe r en t  c r i ter i a , we 

woul d  in evi tab l y  ha ve c r ea ted r at he r  d i f fer en t  gr oups . Hid es miq ht 

e a sil y ha ve b e en incl ud ed with t he \\'Ools , s oya bean s  c ould ha ve b een 

inc l ud ed wit h  t r op i c al bever a ge s  nnd , a s  we ha ve seen , a n e w  q r oup 

cou ld have been f or med fr om tin , t in sc r ap and a lum in i um .  In 

gener al , howe ver , we \\Oul d  not e xpec t a l ter n a tive gr oup i n g s t o  

e mpha s ise pa tter ns of a s s oc ia tion s ub s tan t i a l l y  oi ffer en t fr orn those 

desc r ib ed he r e . 

10 As t he d ia gr a m  ind ic a te s  ( se e  oppos i te )  the mos t  c ompl P.x pa tte r n  

of a s s oc i a t i on i s  t ha t  s ur r ound i n g  Gr oup E. Bauxite and chr om e or e 

a r e c or r el a ted s ig n if ic an tl v  wi t h  five othe r  q r ouos acc oun ting 

for t wen t y- s e ven of t he r em  a in in g t hir ty-f our c ommodit i e s  fr om whic h 

g r oup i nd ic es a r e c ompil ed .  M os t  of t he s e  c or r el a tion s - n otab l y  

t hose wi th Gr oups A and B - ar e n e ga t i ve ,  howe ver , p oss i bl y  r e f l ec t i n g 

l on g  l a gs i n  the ad j us t me n t  of t he s e  t\\0 pr oducer pr ic es t o  the 

pos it ion i n  the ec on omic c yc l e . It is c er ta i n l y qu i te s t r i k i ng t ha t  

t he t \\0  pos i t ive c or r el a t i ons of Gr oup E (Gr ou ps D an d G )  ar e \</hol l y  

p r oduc er - pr ic es ,  whi l e  t he n ega t i ve a s s oc ia t i ons a r e wi t h  g r oups 

whol l y  or pr edanin an tl y  c omposed of c ommodit ie s t r ad ed  in mor e 

s t r uc t ur ed mar ke ts . 

2 0  



In ter r e l a t ionsh ips be tween the commodit y  g r oups in r e a l  t e rms 

Po::;itive sign:fi.:ance 

Negative significance 

/ 

-
-

--
·-

A B a se m e ta l s  D I r on and St e el G I r on o r e ,  m ang an e se 

B Ag r ic ul tur al  m a te r ia l s  E Ba uxite and 
or e ,  e tc 

c Tr opic al bever ag e s  
c h r om e  o r e  H = Wool s  

F Al um in ium and J = Lead and zinc or es 

t unq sten o r e  

1 1  Se t t ing asid e  this pr od uc er /mar ke t- pr ic e  d ic ho tom y ,  t he ke y 

a ssoc ia t io ns appe ar to s ur ro und Gr oups D a nd D .  The se ar e 

pa r t ic ul ar l y  in te r es t ing s in c e , a l t hough both g ro ups a r e l in ked to 

fo ur o ther g ro ups , t he ir onl y c ommon assoc ia tion is with �r o up E, 

whe r e  the ir c o r r el a tio ns ar e o f  oppo s ite s ig n .  Gr o up B c ommod it ie s , 

wh ic h  a r e pr ed anin an tl y ag r ic ul tur al raw m a ter ia ls , c o r r el a te s t r o n gl y  

with the b ase m e ta l s  (Gr oup A) , t he wool s (Gr o up H )  and cer ta in o r es 

(Gr o ups E a nd J ) , whil e Gr o up D (the s t e e l s  ind ex ) is a s so c ia ted with 

a n umber of o r es and s ub s t itute m e ta l s  (Gr o ups E, F a nd G) and with 

t r opic al bever ag es (Gr oup C ) . 

1 2  The sepa r a tio n  o f  fer r o us and fer r o us a l lo ying m e ta l s  f r om the 

b as e  m e ta l s and base m e ta l  o r es is ver y s t r ikin g: ind eed the b ase 

m e ta l s  ind ex (Gr oup A) , whic h was o r ig in al l y  e s t ab l ished as a b enc h 

m ar k ,  is s h o wn  to have few im por tan t cor r el atio ns b e yon c1  its c l o se 

a ssoc ia t io n  with Gr o up B .  

2 1  



3 

Th e s ub- pe riod analys i s  

1 3  The anal ys i s  s o  fa r has cons i d e red rel a t ions h i ps i n  commod i ty 

prices ov e r  the who l e  pe riod (19 6 8- 8 0 ). To s e e  whe t h e r  any chang e s  

i n  thes e rel a t i on s h i ps hav e t a k e n  pl ace d ur i ng t h e  19 7 0 s  t h e  pe riod 

h a s  been d iv i d ed i n to two s ub-pe ri od s  (1 9 6 8 - 7 3  and 1 9 7 4 -80 ) . The 

res ul t s  a re shown i n  Ta bl es A 3  to A6 i n  Append i x  2 .  

1 4  Th e s ub- pe riod anal ys i s  i s  i n tended to t h ro w  l ig h t  upon chang es i n  

the c ro s s  corre l a t io n s  wi th i n  and bet we en the commod i ty g roups 

d esc ri bed a bov e . A red uc t ion i n  the n um be r  o f  s ig n i f ic a n t 

corre l at ions in the l at e r  pe riod wo ul d  i n ev i t a bl y  c as t  doubt on the 

appro pria teness of the g roupings and could l e ad to the red e f i n i t i on 

of some of the i nd i ces . Chang i ng pat t e rn s  of assoc i a t ion bet we en 

the g ro ups (se e  Ta bles A and B) , ho weve r, may c as t  l ig h t  on 

s t ruc t ural cha ng e s  d i rec t l y  l i n k i ng commod i ty m a rke ts . 

1 5  Th e c ro s s  corre l a t ions bet we en the base me t a l s  a re g en e ral l y  

l o we r  i n  t h e  second pe riod , al t ho ug h  t h e y  s t i l l  rema i n  pos i t iv e  

and s ig n i f ic a n t i n  nom i n a l  t e rms . In rea l  t e rm s ,  t h e  c ross 

corre l a t i on s  a re s ig n i f ic an t  a t  the 5 %  l ev e l  (e xcept fo r one wh ich i s  

s ig n i f ic an t  on l y  a t  the 1 0% l ev el ) . O f  t h e  seven components , 

coppe r, l ead , z i nc and cop pe r  sc rap reco rd l o we r  corre l a t io n s  wi t h  

the ag g reg a te i n d e x  al t houg h  mos t  of thes e chang e s  a re v e ry smal l .  

The c ro s s  c o rre l a t io n  bet we en th e bas e m e t a l s  and o t h e r  commod i t i e s  

s h o ws no ove ra l l  tendency t o  ri s e  o r  f a l l ,  wi th on l y  l ead sc ra p  

record i ng a s i g n i f i c a n t  upwa rd bi as . The corre l a t ions i n  Gro up B 

a re a l so g en era l ly l o we r, a l tho ug h  a l l co rre l a t ions wi th the i nd e x  

rema i n  s i g n i f ic an t .  Aga i n s t  th i s  l o we r  tend ency, s t e e l  sc ra ps '  

corre l a t ion wi th the Gro up B i nd e x  i s  h ig h e r  i n  bo th nom i n a l  and rea l  

t e rm s ,  wh i l e  a l umi n i um 's c o rre l a t ion i s  h ig h e r  i n  re a l  t e rms onl y .  

1 6  I n  con t ra s t  to Gro ups A and B ,  t h e  c ross c o rre l a t io n s  i n  the 

bev e rag e g ro up a re g en era l l y  s t rong e r  in the l a t e r  pe riod , whe t he r  

meas ured i n  nom i n a l  o r  rea l  t e rms . The c o rre l a t ions o f  c o f f e e  and 

tea wi t h  the jo i n t  i n d e x  a re d rama t ic a l l y  h ig h e r  in real t e rms 

2 2  
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Copper scr11p 
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Aluminium scrilp 
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Iron ilnd atee1 - bars 
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(0.40 to 0.89 and -0 . 03 to 0.89) and cocoa's correlation chanqes from 

0 .  7 1  t 0.96. 'Ih siq nificant positiv correlation of coffee and 

c .:1 in the '"''C"ond p ri d can perhaps hP explain c'l hy incrPas <'l 

. uhsti tut i n in production as q rowers hav becane more a�rrcu of price 

diverq nces . However, all th ree market s hav sufferro supply 

p robl ms dur ino th lat r period which have caused their prices to 

ris . 

17 In th s ond p riod the correlation f th stPPls of Group D 

with ach th r is dramatically higher, P.specially in nominal terms, 

,.,h r it r s from -0.24 t o  0 . 7 1 and, a s  a result, t heir correlations 

with the c mhined index are higher (ste l sheets from 0. 7 3  to 0 . 87 

and ste l bars from 0. 83 to 0 .  96 in real terms) • 'Ihis perhaps 

r fleet s the chanqe in the pattern of international trade in st eel 

pr duct s durinq 197 7  when Japanese penetration, at what was reqarded 

s un r alistically low prices, of Europ an, Cananian, and to some 

xtend US, markets had damaqing effect s on already depressed domestic 

market s. The correlations of bauxite ann ch rome ore between 

th mselves and with th ir joint index (Group E) are higher in the 

sec nd period in both nominal and real terms. 1he cross correlation 

in nominal t rms shows a substantial increase (from 0.28 to O.RB). 
The correlations of Group F (tunqsten ore and aluminitun) with each 

other and their combined index, whether in nominal or real terms, a re 

n tic ably hiqher th uqh not as nrM'Iatic as Group E. 

18 In Group G, manqanPse ore, ferro-manganese ann woodpulp 

corr lations amongst themselves, and canbine<'l, a re hiqher in thP 

second period. The cross correlations of iron ore and the rest of 

the g roup are higher, excepting woodpulp which i s  lower, but the 

latter still remains sig nificant and positive in both nominal and 

real terms at the 5% level. The correlation of the wools, q rades 

50s and 64s , with each other is s lightly lower in the second period 

in real terms (0 . 90 t o  0.82 ) and their correlations with the index 

are slightl y  lower. The two ores of Group J (lead and zinc) have a 

closer association in the second period with higher positive 

correlations between each other and their index in both nominal and 

real terms, e.g. their cross correlation rises from 0.8 0 t o  0.88 in 

real terms. 
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1 9  I n  the r es i d ua l  categ or y ,  o ut o f  a poss ibl e t we n t y-one c ross 

c o r r el a t i o ns , f iv e  hav e r i sen and s i x teen hav e fa l l en in r eal te rms 

b e t we en the t\'.0 pe r io d s .  On c l oser ex am in a tion of the cor r el at io n  

o f  t h e  sev en c ommod i t i e s  wi th Gr o ups A-J b e tween the s ub-pe r iod s ,  

ther e seems to b e  no j us t i fic a t i o n  fo r inc l ud ing an y o f  t hese in the 

o r ig i n al g ro up i ng s . Wh er e s ig n i f ic an t  cor r el a t io ns occ ur wi th the 

agg r eg a te ind ic es , i t  is g ener al l y  f o und tha t the o ther c ross 

cor r el a t io n s  that cha r ac ter i se these ind ices a r e  no t exh ib i ted by the 

pr opo sed new e n tr an t . 

2 0  The s ub-pe r iod anal ys i s  s ho ws  som e  r el a tio nsh i ps b r ea k i n g  down and 

new o ne s  em erg ing . In the second pe r io d , b oth Gr o up H ( \'.Ool s )  and 

Gr o up J ( le ad and z i nc or es )  hav e b ec ane s ig n i fic an tl y  a ssoc ia ted 

wi th the b ase m e ta l s  and t r opi c al b ev er ag es .  The cor r el a tio ns 

b etween the wool s and trop i c al bev er ag es a r e pa r t ic ul ar l y  i n te r est ing 

s i n c e  a h i gh d eg r ee o f  a s soc i a t io n  ex i s t s  in both s ub-pe r iod s d e sp i te 

an in sig n i f i c an t  cor r el a t ion in the f ul l  pe r iod . Th i s  s ug g es t s  t ha t  

the f ul l  pe r iod r e s ul t  may have b een d i stor ted by a s t r uc t ur al chang e 

in the n a t ur e  o f  the assoc ia t io n  betwe en the g ro ups . In contr ast , 

t he c o r r el a t i o n  o f  the stee l s  i nd ex ( Gr oup D )  wi th Gr o ups E and F 

b r ea ks d own i n  the l ater pe r iod as d oes the n eg a t iv e  a ssoc i a t ion 

b e twe en Gr o up F and the l ead and z i nc or es . Pe r ha ps the most 

st r i ki ng r es ul t  ho wev er i s  t ha t  fo r Gr o up F ( t ung sten o r e and 

al um i n i um )  and the \'.Ool s : a s ig n i f ic an t  n eg a t i v e  assoc i a t io n  in the 

e a r l i e r  pe r iod chang e s  to po s i t iv e  in the l a ter pe r iod . 

2 1  I n  s ummar y ,  t he mos t  impo r tan t c hang es a r e pr ob ab l y  the we a ke r  

assoc ia t io n  o f  t h e  stee l s  i nd ex wi th Gr o ups F. a nd F a nd the c hang ed 

r el at io nsh i ps  s ur r o und i ng the wo o l s  i n d ex . 

2 2  I f  t he s t r uc t ur e  o f  commod i ty mar ke ts d oes no t c hang e ov er t im e ,  

we wo ul d  expe c t  r o ug hl y  ha l f  the c o r r el a t io n  c o e f f i c ien ts to b e  h ig he r  

and hal f t o  b e  l owe r  ( fo r  neg a t iv e c or r el a t i o ns , l owe r  i s  t a ke n  to m ean 

m o r e n eg a t iv e ) . 'Ib te s t  wh e th e r  the obse r v ed  r es ul ts a r e cons i st e n t 

wi th th i s  e x pec ta t i o n , o r  whe the r they d i spl a y  an upwar d  or d own war d  

b ia s , t he 9 5% con f id enc e in te rv al of t he b inom i a l  d i s t r ib ut ion i s  

c al c ul a ted as np + 1 . 9 6  x J [ np ( 1 -p ) ] wh e r e  n i s  the n um ber o f  

c o r r el a t io n s  and p i s  t h e  pr opo r t i o n  ex pec ted to r i se ( fa l l ) . 

Wi th 9 0 3  c ro s s  c or r e l a t i o n s  and a pr io r ex pec ta t io n  tha t 
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h a l f  o f  t hem wi l l  r i se and hal f f a l l , t he ex pec ted r anq e o f  h ig her 

and lowe r cor r el a t io n s  i s  4 2 2  to 4 8 1 . [ 1 ] Ou t o f  the to ta l cor r el a t io ns 

t e s t ed , 5 9 4  ar e l owe r in the second pe r iod i n  nom i n al te rm s . Th i s  i s  

s iq n i f i c an t l y  d i ff e r en t  fr om one ha l f  a t  the 9 5 %  l ev el . In r ea l  ter m s  

howev e r , t he b a l anc e o f  h ig he r  and l owe r  c or r el a t io n s  ( 4 7 7 up a nd 4 2 6  

down ) sho ws no s iq n i f i c an t  b i a s . 

2 3  Th e c o n tr ast b e tween the nom i nal and r eal r es ul t s  i s  b o th 

i n te r e s t ing and i n tr ig u i ng . A n um ber o f  ex pl an at ions m ay b e  

o f fe r ed to r a t i o n al i se the l owe r nom i n al c r o s s  c or r el a t io n s  i n  the 

l a ter pe r iod , a l tho ug h  t a ke n  s e pa r a te l y  t h e y  l eav e the a ssoc i a ted 

i n s i g n i f i c an t  c hang e in r eal cor r el a t io ns un r eso lv ed . Fo r  ex ;:unpl e ,  

i f  d em and fl uc t ua t io n s  hav e a s im i l ar in fl uenc e o n  al l commod i t i e s  

wh i l s t s uppl y  s ho c ks a r e commod i t y- s pec i f i c , t he n  the r es ul ts 

s ug g est th a t  the mov em en t  of commod i t y  pr ic es in the l a te 1 97 0 s  wa s 

i n fl ue nc ed by s uppl y  c on s id er a t i o n s , r a the r than b y  f l uc tua t i o ns i n  

d em and , to a g r ea te r  ex ten t than i n  the ear l i e r  pe r iod . 

2 4  An ecd o ta l  eN id enc e  ind i c a te s  c rop f a i l ur es ,  t r  an s yx:> r  ta t i o n  prob l em s , 

c ut s  i n  pr od uc t i o n  to conser v e  r eso ur c es ,  and ind us t r i a l  stoppag es a s  

po s s i b l e  expl an at i o n s . Fo r  ex am pl e ,  Zam b i a , b e ing a l and l oc ked 

coun tr y r el yi ng on n e ig hb our ing cotm tr i e s  to s uppl y r a i l  r o u t e s  to 

tr an spo r t c oppe r to the po r ts ,  has a l wa ys s uf f e r ed fr om tr an spo r ta t io n  

pr ob l em s . Howev er , i n  the 1 9 7 0s t h e  c ulm i n a t i o n  o f  t h e  Anq ol an wa r 

( wh ic h  had a d i s r upt iv e e f fec t o n  the ' Be nq ue l a  Ra i l wa y ' ) ,  t h e  

d ev a s ta t i on o f  t h e  So u t he r n  P,o u t e  b y  t he Z i mbab we q ue r r i l l as , a nd the 

::) e te r  i o r a t i o n  of t he Ta za r a  na i l  wa y r ol l ing s toc k ( bec a us e  no f und s 

we r e  av a i l ab l e  to r epl ac e o r  r epa i r  b r ea kd own s ) c aus ed an un ev en 

s uppl y o f  ex po r t s . Th i s  wa s pa r t ic ul ar l y  r el ev an t i n  1 97 8 /9 wh en 

Zam b i an ex po r ts we r e  d r as t ic al l y  r ed uc ed a s  a d ir ec t  r es ul t  o f  the 

·.va r in Z i m babwe . Co nsequen tl y ,  c oppe r had to b e  s toc kp i l ed  a t  the 

m in e s . Th i s  d i s r up t i o n  to the f l ow o f  c oppe r ex po r ts c a us ed a � r l d  

s ho r tag e and the I.M E  s e tt l em en t  pr i c e r os e  to a pe a k  o f  £ 1 , 0 5 6  p e r  

to n n e  d ur i ng Mar c h  1 97 9 .  Cocoa pr ic es r ose d r am a t ic a l l y  i n  the l a te 

1 97 0 s  a s  Gh an a ia n  pr od uc t io n  fe l l :  poor r e tur n s  to the fa r m er 

[ 1 ] Th i s  s t a t i s t i c  hol d s  ex ac tl y  o nl y  i f  each o f  t he c hang e s  i n  

cor r el a t io n  we r e  en t i r el y  i nd epend en t .  S i nc e th i s  i s  pr ob ab l y  

no t the c ase , t he te s t  can o n l y  b e  r eq ar d ed a s  i nd i c a t iv e .  
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d i sc our ag ed new p l an t ings of c oc oa and s e l f- s uf f ic i ency i n  oth e r  

bas i c  f ood s t uf f s  b ec ame pr e fe r ab l e . The c ur r e n t  s i t ua t i on of excess 

s uppl y  is a r es ul t  of d iv e r s i f i c a t i on f r om less pr of i tab l e  c r ops i n t o  

c oc oa , b y  oth e r  c oun tr i e s , par t ic ul ar l y  Br a z i l , when pr ices we r e  

h ig h . Ind ones i an exp or ts of ha r d wood have f a l len d r ama t ic a l ly i n  

t h e  pas t th r ee yea r s  as the g ov e r nm e n t  has a t tempted t o  us e quota 

r e s t r i c t i ons to f or c e  d ome s t ic pr od uc e r s  t o  i nv e s t  i n  t imber 

pr oces s i ng pl ant to r a is e  the v a l ue add ed pe r un i t  expo r ted . 

2 5  The i nc r eas i ng s oph i s t ic at i on of c omm od i ty mar k e ts may h av e  a l s o 

c on t r i b ut ed t o  chang e s  i n  the behav i our of c ommod i ty p r ices . 

Ra t i on a l  expec t a t i ons the or y  a s s e r ts that m a r ke ts a t  each t ime 

inc or p or a t e  a l l  i n f orma t i on av a i l ab l e  at tha t t ime , i nc l ud i ng 

al l in f orma t i on ab out the f ut ur e .  Th us any chang e i n  c ommod i ty 

pr ices wi l l  r e f l ec t  j us t  the r ece i p t  of new i n f orma t i on d ur i ng that 

per i od .  The n , i f  d ev e l opments i n  dema nd a r e  l a r g e l y  a n t ic ipated 

they wi l l  hav e n o  in f l ue nc e  on c omm od i ty p r i c es : i f  s uppl y  chang e s  

a r e  n ot an t i c i pa t ed t h e y  wi l l  acc oun t f or the en t i r e  c ommod i ty 

p r ice m ov ement . I f  th is is the case , a nd i f  s uppl y  s h ocks r e l a te 

m or e  t o  ind iv id ua l  commod i t ie s , t he n  a s h i f t  t owar ds l es s  pos i t iv e  

c or re la t i on be t we en ind iv id ua l  c omm od i ty pr ices m i g h t  be expec ted . 

Th us the obs e rved l owe r n om i n a l  c or re l at i on s  a r e c ons i s te n t  wi th a 

mor e  pr ev a l ent us e of r at i on a l  expec t a t i ons i n  the l a te 1 97 0 s  than i n  

t h e  ear l i er p e r i od .  

2 6  I n  g e n e r a l , t h e  m or e  that c ommod i t ie s  a r e  s ubs t i t ut e s  f or e ac h  oth e r  

the m or e  the i r  pr ices wi l l  tend t o  m ov e  t og et h e r . When they a r e  

c ompl ements , h owev e r , the r e la t i on s h i p  b e twe e n  p r ice changes i s  n ot s o  

c le a r . [ 1 )  Th us the s h i f t  t owa r d s  l ess p os i t iv e  c or r el at i on be twe en 

c omm od i ty pr i c e  m ov ements m ig h t  be exp l a i ned i n  te rms of r ed uc ed 

s ubs t i t ut ab i l i t y  wi th oth e r  c omm od i t ie s , a s  techn ol og i c a l  pr ocesses 

bec ome m or e  c omm od i ty-spec i f ic . Add i t i on a l ly ,  c ommod i t i e s  may 

i n c r eas i ng l y  b e  used t og ether t o  c r ea te a f i n i sh ed p r od uc t :  f or 

i n s tance ch r ome and mang an e s e  a r e es s e n t i a l  i np ut s , wi th i r on or e ,  

i n  the pr od uc t i on of s te e l . Red uced s ubs t i t ut ab i l i ty a nd incr eased 

c ompl eme n t a r i t y  p r ov id e  a th i r d  po s s i b l e  expl a n a t i on f or the 

obs e r v ed chang e s  between pe r i od s . 

[ 1 )  See Append i x  1 .  
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2 7  Th fa i l ur e  o f  r eal co r r e l a t i o n s  to e xh ib i t  a s im i l ar d own wa rd 

b i a s  m ay b e  expl a i ned , i n  pa r t ,  b y  l ac k  o f  i n fo rm a t i o n  abo ut wo r l d  

pr ic es and , i n  pa r t ,  b y  e ach m a r ke t  us i ng the ir own d i f fer en t  

i nd ic a to r s  o f  "Y.O r ld in fl a t io n . Tr ad er s  and spec ul a to r s  a r e  pr ob ab l y  

mor e r espons iv e to nom i n al pr ic e c hang e s  t ha n  to c hang es i n  r eal 

v al ue s  and m ay ,  in  the sho r t term a t  l east , b e  un awa r e  of t he 

impl ic a t io n s  fo r the l a tter c a us ed by c hang es i n  the fo rm er . The 

d i sag g r eg a te an al ys i s  o f  t he b inom i a l  te s t  c as t s  some f ur ther l ig h t  

o n  th i s  r es ul t . Mo s t  o f  the c ommod i t i e s  e xh ib i t ing a s i g n i f i c an t  

n um ber o f  h ig he r  r ea l  cor r el a t io ns i n  the second s ub-pe r iod ar e m e ta l  

or es a n d  fe r ro us pr od uc ts a n d  th i s  m ay s ug g es t  a g r ea ter awar eness 

among s t  pr od uc er s  of t h e i r  econom ic l in ks wi th the m e ta l m ar ke ts 

whi c h  hav e e xh i b i ted l ar g e fl uc tua t i o ns i n  r ea l  v a l ue s  s in c e  the 1 9 7 5  

r ec ess i o n . 
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4 

The impac t of exch anq e r a t e  f l uctua t i ons 

28 So far , we hav e conf i n ed our a t te n t io n  to the mov em en t  of pr ic es 

expr essed in US d ol l ar s .  Howev er , fo r most commod i t i e s  pr od uc ed 

and cons um ed thr o ug ho ut the wo r ld the c ho ic e  o f  the d ol l ar i s  no 

m o r e  th an a conven ienc e der iv ed fr om the im po r tance o f  the Un i ted 

St a te s  in wo r ld tr ad e anrl the r el a t i v e  stab i l i t y  o f  t he d ol l ar as an 

in ter n a t io n al sto r e  of v al ue .  In the sam e wa y ,  howev er , tha t the 

ster l ing pr ices of commod i t i e s  t r ad ed in Lo ndon m ar ke ts wi l l  v ar y  in 

r e spo nse to c hang es i n  ster l i ng ' s  i n ter n a t i o n al v a l ue it c an b e  

d emons tr a ted ( 1 )  tha t d ol l ar pr ices ex h i b i t  s im i l ar pr oper t ie s .  If  

the cor r el a tio ns d esc r ibed ab ov e  r e f l ec t  no mor e than the common 

ad j us tm en t  to ex chang e r a te fl uc tua tions then the y a r e  o f  smal l 

conc er n .  In pr ac t ic e , o ur ad j us tJTien ts to com pensa te fo r ex chana e 

r a te mov em en ts r esul t in fe w s i g n i f ic an t  c hanq es a l tho ug h  they d o ,  

o nc e  ag a in , d r aw a tten t i o n  to the impo r tance o f  the m a r ke t/ pr od uc er 

pr i c e  d i st i nc t ion in the an a l ys i s o f  commod i t y  m ar ke ts . 

2 9  I n  o r d er to inv es t i g a te th i s  pos s i b i l i t y ,  t he commod i ty i nd ices we r e 

r e- com pi l ed in terms o f  SDRs wh ich we r e  ta ke n as a m o r e stab l e  m ea sur e 

o f  v al ue than an y i nd iv id ua l cur r enc y ,  i nc l ud ing the d ol l ar . k5 

an t i c i pa ted , m an y  o f  the new c ross cor r el a t io n s  a r e l owe r , i nd eed fo r 

the b ase m e ta l s  and Gr oup B the fa l l  is un iv er s a l . Fe w o f  these 

c hang e s  a r e l ar g e ,  howev er , a nd onl y a sm al l n um ber o f  pr ev io us l y  

s ig n i f i c an t  cor r el a t ions a r e l ost . In m a n y  o f  the l ater g roups , 

tho uq h , the r e s ul ts a r e mor e m ix ed wi th a a ood  sc a t te r ing of h ig he r  

co r r el a t io ns . 'Ih e  g en e r a l  pic t ur e wh ic h  em erg es c an per ha ps  b est b e  

s ummar i sed wi th r e fer enc e to the m ar k e  t/ pr od uc er - pr ic e rl ic ho tom y .  In 

the fr eel y t r ad ed mar ke ts ,  b est t yp i f i ed by Gr o up A and the m aj or i t v 

o f  Gr oup B c ommod i t ie s , d ol l ar pr ices v ar y  i n v er se l y  wi th the d ol l ar ' s  

i n te r n a t i o nal v a l ue so tha t the c hang e to SDR i nd ic e s  l ead s to l owe r 

c ross cor r el a t io n s . Fo r  a n um ber of o ther c om mod i t ie s  whose or ic es 

a r e f i x ed by c on tr ac t in US d ol l ar s , the conv er s io n  in to SDRs i n ev i tab l y  

r es ul t s  i n  mor e v ol a t i l e  ind i c es , s ha r inq the c ommon fe a t ur e o f  the 

SDR/ dol l ar ex chang e r a te and hen c e  h ig her c ross c or r el a t io n s . 

( 1 )  Wr ig ht ( 1 98 1 ) .  
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3 0  Th e ma i n  except ions to th i s  pa t te r n a r e among s t  the t r op i c a l  

bev e r ag e s  wh ich , d e sp i te be ing f r ee l y  t r ad ed , exh i b i t  h ig h e r  c r os s  

cor r e l a t ions wh e n  expr essed i n  SDRs . Th i s  may r e f l ec t the impac t of 

t h e  i n te r n a t ion a l  co f fe e  and cocoa org a n i s a t ions wh ich i n  r ecent 

yea r s  hav e a t t empted to i n f l uence ma r ke t  pr i c es when th ey d iv e r g e  

f r om an ag r een tar g e t  or r ang e s e t  in US dol l a r s . Th us , a commod i ty 

mar k e t  wh ich i s  bac ked by an e f fec t iv e  b u f f e r  s toc k o r  other pr ice 

s uppo r t  p r og r amme may t a ke on the appe a r ance of a p r od uc e r , r a th e r  than 

ma r ke t-pr ices, r eg ime . 
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S umma r y  and conc l us ion 

3 1  Th i s  pa pe r ha s us ed a s impl e sta t i st i c al tec hn i que to g ro up 

c ommod i t y pr ic es i n to n ine agg r eg a te ind ic es , e ac h  b a sed on the 

r el a t ionsh i p  b etween commod i t y pr ic es wi t h i n  the c a teg or y and the 

pr ic es of commod i t i e s  in o ther ag g r eg a te s . Pr ic es o f  the fo ur b ase 

m e tal s ( coppe r , l ead , t i n and z i nc )  c l ear l y  m ov e  c l osel y toq e ther . 

Pr ic es o f  a g roup o f  food s and ag r ic ul t ur al non- food s  m ov e  c l ose l y  

tog e ther and wi th the b ase m e ta l s '  pr ices and the se commod i t i e s  fo rm 

a second g r oup .  It is i n te r est ing tha t pr ices of the ste e l s  do no t 

mov e  c l ose l y  wi th those o f  t he b a se m e ta l s , po ss i b l y  b ec a us e  they a r e 

s e t  a t  pr od uc er r a the r  th an mar ke t pr ic es , b ut they o ften mov e wi th 

the m e ta l s  wh ic h  ar e a ssoc i a ted wi th the new techno l og ic al ind us t r i e s  

( al um in i um ,  b aux i te , c hr om e  and tung sten o r es) and t h e s e  c ommod i t i e s  

c an b e  put tog e ther i n  to t \o.O  g ro up i ng s . Wool s and bev er ag es a r e  t\o.O 

add i t i onal ca teg or i e s  and the r em a i n ing c ateg or i e s  con ta in sm al l 

num ber s o f  commod i t ie s . 

3 2  Th i s  s ug g e s t s  tha t the conv en t io nal commod i ty ag g r eg a te s  m a y  n o t  

b e  the m o s t  appr opr ia te for ex pl a i n i ng and fo r ec a s t i ng commod i t y  

pr ic es . It s ug g es t s  the n eed to fo rm ul a te a n ew t e s t  to compar e  

d ir ec tl y  these new c ommod i t y  g roups wi th our ex i s t ing pr ic e ag g r eg a te s  

[ 1 )  a s  e x pl an ato r y  v ar i ab l es i n  the b al anc e o f  pa ymen ts fo r ec as t s . 

3 3  The r es ul t s  r epo r ted in th i s  pape r  r a i se a n um ber o f  que s t ions wh i c h  

r equ i r e fur the r c ar e f ul expl or a t i o n : the most a ppr opr ia te pr ic e 

n t.Diler a i r e  fo r the an al ys i s  o f  commod i t y  m ar ke ts ( dol l ar o r  a b ro ad er 

b as ke t  o f  c ur r enc i e s ) ; t he r el a t io nsh i p  b et we en m ar ke t and pr od uc er 

pr ices , i . e .  t he ex ten t to wh ic h  m a r ke ts l ead or l aq  pr od uc er pr ic e 

r eg im e s ; and the r ea so n  fo r the in t e r est i ng s ub - pe r iod an al ys i s  r es ul t 

wh ic h  ind ic a te s  t h a t c ross cor r el a t io n s  t e nd to b e  l ess po s t iv e  in 

nom i n a l  ter m s  but sho w no s ig n i f ic an t  c hanq e in r esponse i n  r eal terms 

b etween the t\-x:> pe r iod s .  

[ 1 )  Me ta l or es , m e ta l s ,  ag r icul t ur al no n- food s  and food s . 

3 3  



Append i x  1 

C ompl emen ts or subs t i t u tes 

34 Commod i t i e s  c an b e  com pl em en ts fo r eac h o ther in cons umpt ion 

( s ug a r and tea)  or pr od uc t io n  ( zi nc is m in ed wi th l ead ) . Sim i l ar l y ,  

t h e y  c an b e  s ub st i t ut e s  i n  cons um pt io n ( wh e a t  and bar l ey) or 

pr od uc t i o n  ( fa rm e r s c an pl an t coffee or coco a bus he s ; l im i ted 

tr an spo r t  c an b e  us ed to m ov e  coppe r or c l1r om e )  . Th e  e f fec t o f  t h e  

pr ic e m ov em en t s o f  o ne commod i ty o n  ano the r d epe nd s  upo n 11.>h ich o f  

t he s e  r el a ti o n sh i ps ho l d s  b e twe en the two commod i t i e s  concer n ed . 

3 5  Th e tab l e  b e l ow s ho ws  the e f fec ts on the pr ic e o f  a commod i t v  o f  

' m ic ro- s hocks ' to the d em and o r  s uppl y o f  another commod i t y .  A 

' m ic ro- shoc k '  i s  d e f i n ed to b e  a shoc k tha t a f fec ts o nl y  o ne commod i ty 

a nd d oes no t i t se l f  a f fec t the o ther . 

S ubs t i t u t es i n :  Comp l emen ts i n :  

Commod i ty Commod i t y  Commod i t y  C'..ommod i t y  

consumpt ion p r od uc t i on cons ump t ion p r oduc t i on 

Dem and + + + 

Supp l y  + - ( a) + 

( a ) Th e r el a t io nsh i p  i s  n eg a t iv e  i f  o nl y  o ne commod i t y  i s  a ffec ted 

by t he in i t i a l  s uppl y-s in e  shoc k .  Howev er , s upp l y  s hoc ks 

a r e mor e l i ke l y  to h i t both c ommod i t ie s  ( e . g . f r o s t s  in Br a zi l  

h i t b oth c o f fe e  and coc o a  b us h e s ) . In tha t  c a se , t he 

r el a t i o n sh i p  i s  po s i t iv e .  

3 6  ' Mac ro- s hoc ks ' wi l l  a ff ec t a l l  commod i t ie s , a l tho uq h pr ob ab l y  n o t  

e qua l l y .  A r i se in ind us t r ial ac t iv i t y i s  a n  obv io us e x am pl e .  

pa pe r  a s s um es t h a t  d em and- s id e  shoc ks a r e m or e l i ke l y  t o  b e  m ac ro

shoc ks wh i l s t  s upp l y- s i d e  s hoc ks a r e un l i ke l y  to a f fec t a l l  

commod i t i e s  and so ar e m o r e  l i ke l y  to b e  m ic ro- s hoc ks . 

3 4  
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Cor r e l a t i ons of changes i n  p r ice indi ces 

Tab l e  

A 1 : Ch ang es i n  nom i n al pr ic e ind ices o n  a ye ar ear l ier , 

1 96 8  I - 1 98 0 I V  

A 2 :  Ch ang es i n  r e al pr ic e ind ic es o n  a ye ar ear l ier , 

1 96 8  I - 1 9 8 0  I V  

A 3 :  Ch ang es in nom i n a l  pr ic e ind ic es o n  a ye ar ear l ier , 

1 96 8  I - 1 9 7 3  I V  

A 4 :  Chang es i n  r eal pr ic e ind ic es on a ye ar ear l ier , 

1 96 8  I - 1 9 7 3  I V  

A S :  Chanq es i n  nom i n a l  pr ic e ind ic es o n  a ye ar ear l ier , 

1 97 4  I - 1 9 8 0  I V  

A6 : Chang e s  i n  r eal pr ice ind ic es o n  a yP ar ear l i er , 

1 9 7 4  I - 1 9 8 0  I V  

Pag e 

3 6  

3 8  

4 0  

4 2  

4 4  

4 6  
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I n t r od uc t ion 

Th is note ext ends to commod i ty ma r k e ts a s tab i l i ty tes t that has 

been pr ev i ou s l y  appl i ed to the for e ign exch ange ma r ke t . [ 1 ]  In t h a t  

s t udy da i ly exchange r ate a n d  o t h e r  data ove r  s ucces s ive per iods i n  

1 9 7 6  we r e  us ed to exam i ne whe ther the for e ign exchang e  ma r ke t  was , 

i n  a par t i c u l a r  s ens e , ' uns table ' .  In th i s  note a s im i l a r  t e s t  is  

car r ied out on pr ices i n  the ma r ke ts for copper ,  t in ,  cocoa and 

s ugar us ing da i ly pr ice d a t a  ove r  s uccess ive per iods in 1 9 79 and 

ear l y  1 9 8 0 . 

2 The impo r t ance of th is s ub j ec t  is c lear : changes i n  commod i ty 

pr ices have a d i r ec t  impact on the i ncomes of many coun tr i es , and 

excess ive pr ice f l uc t uat ions a r e  of ten put forward as a r e ason for 

commod i ty pr ice s t ab i l i s a t ion schemes . I f  i t  cou l d  be demon s t r a ted 

that commod i ty ma r kets , at l eas t ove r  pa r t i c u l a r  per iods , a re 

uns table , then t h is would p r ov id e  a s t r ong a r g ument i n  favour of 

s uch schemes . [ 2 )  

[ 1 )  w A Al len and C A Enoch ( 1 9 78 ) . 

( 2 ]  No te , howeve r ,  t h a t  a f a i l u r e  to f i nd that m a r kets ar e unstable 
does not per s e  cons t i tu t e  an a r g ument aga ins t commod i ty pr ice 
s t ab i l i s a t ion schemes . On the othe r h and , one qua l i f i c a t i on 
to th is a r g ument is t h a t  i ts v a l id i ty r equ i r es that obs e rved 
mar ke t  behav i o u r  ac t u a l l y  r ef l ec t s  that of pr ivate agents . 
I t  cou l d  be a r g ued that any obs e rved i ns tab i l i ty i s  due i n s t ead 
to the behav i ou r  of the author i t i es - e i t h e r  ac t u a l  or pe r c e ived 
- and not the pr iva te age n t s . For i n s tance , pr ice s tabi l is at ion 
schemes themse lves m ig h t  des t ab i l is e  the ma r ke ts . Fur th e r mo r e , 
the t h r e a t  of the d i spos a l  of the US s tock p i l e  of , for examp l e ,  
t i n  ce r t a i nl y  a l s o  has a n  e f fec t o n  pr i v a t e  t r ade r s ' behav i ou r . 
The i n te r ac t ion be tween commod i ty ma r ke t s  and s tab i l i s at ion 
schemes has been analysed by Newb e r y  and S t ig l i t z .  See , for 
i n s t ance , D M G Newb e r y  and J E S t ig l i t z  ( 1 9 78 and 1 9 7 9 ) . 

5 1  



2 

A mode l  o f  commod i ty ma r k e t s  

3 Th i s  sect ion de sc r i be s  a gene r al mode l of commod i ty mar k e ts ,  

d i s t 1 ng u i sh i ng spot and f u t u r e s  ma r ke ts .  A commod i ty ma r ke t  i s  

de f i ned to cons i s t  of specu l a tor s ,  a r b i t r age u r s and hedge r s .  

Specu l a tor s take up open pos i t ion s  i n  th e f u t u r e s  ma r ke t ,  r eact ing to 

a d i f f e r ence be tween the f u tu r es pr ice for a commod i ty a nd the spo t 

pr ice expe c t ed to pr eva i l  when the f u tu r es con t r ac t  ma tu r es . [ 1 ]  

A r b i t r ag e u r s cov e r  the i r  pos i t ion s ;  they r eact to the d i f f e r ence 

be twe en i n t e r e s t  r a te s  on f i nanc i a l  asse t s  for a cer t a i n  ma tu r i ty and 

the pr em i um o r  d i scou n t  on the spot pr ice of a commod i ty ag a in s t  a 

f u tu r e s  con t r act of th e commod i ty for that ma tu r i ty . [ 2 ]  Add i t iona lly , 

W or k i ng [ 3 ]  sugges ted t h a t  a r b i t r ag e u r s '  dec i s ions in commod i ty ma r ke t s  

w i l l  b e  r e la ted t o  t h e  pr ice o f  stor age ,  a nd that f u t u r e  pr ice pr em i a  

o r  d i scou n t s  w i l l  th e r efo r e  r e f lect a l so the pr ice of stor age . 

Hedge r s  h ave cla ims on , o r  l i a b i l i t i e s  aga i ns t ,  f u tu r e  de l iv e r y  of 

the commod i ty and cove r th em in the fu tu r e s  ma r k e t  r ega r d l e s s  of 

th e i r  expec t at ions ( i f any ) abo u t  the f u tu r e  path of th e pr ice of th e 

commod i ty .  I t  i s  as sumed t h a t  the we igh t of pu r e  hedg i ng i n  th is 

sense is  rough ly con s t a n t  ove r t ime , i n  wh ich case the behav i ou r  of 

hedg e r s can be exc luded f r om the fo l low i ng analy s i s ;  th i s  assump t ion 

is mo r e  l i ke ly to be va l i d for commod i t i e s  whose p r oduc t ion i s  

non- s e a sona l ,  l i ke t h e  me t a l s  con s i de r ed he r e ,  a nd shou l d  be bo r n e  i n  

m i nd wh en r e su l t s  a r e  d i sc u s sed f o r  the seasonal commod i t i e s . [ 4 ]  

[ 1 ]  Th i s  i s  a s impl i f i c a t ion s i nce ma ny , i f  not mos t ,  spec u l a tor s 
wou ld no t expect to hold the fu tu r e s  con t r ac t  un t i l  ma t u r i ty .  

[ 2 ]  ' A r b i t r age u r s '  i n  commod i t i e s  ma r ke t s  clea r ly do not f ul f i l  
exac t ly the same role a s  i n  the for e ign exchange ma r ke ts .  I n  
fo r e i g n  exchang e  ma r k e t s ,  a r b i t r age u r s  move be tween assets of 
th e same ma tu r i ty denom i na ted in d i f f e r e n t  cur r en c i e s  i f  the 
i n t e r e s t  d i f f e r en t i al between th ese assets dev i at e s  f r om the 
fo rwa r d  p r em i um/d i scou n t .  H e r e  th e commod i ty i ts e l f  y i e lds no 
i n te re s t  so th at the i n te re s t  r a te on ava i lable f i na nc i a l  asse t s  
is  equated to th e f u tu r es p r em i um/d i scoun t .  Th e e x i s t e nce of 
' ma rg i n '  r equ i r eme n t s  compl icates the a n a ly s i s ,  b u t  is igno r e d  
f o r  the p u r po ses of th i s  no te . 

( 3 ]  H W o r k i ng ( 1 9 4 9  and 1 9 5 3 ) . 

[ 4 ]  I t  i s  pos s i b l e  th a t  the quan t i ty o f  hedg i ng may not be cons tant 
eve n for non- s easona l commod i t i e s  and even ove r the ve ry shor t 
pe r i ods unde r exam i na t ion h e r e . F i r s t ,  a sudden l a r ge change i n  
pr ices may m a k e  mo r e  t r ad e r s  awa r e  of t h e  po s s ible be ne f i ts of 
hedg i ng ;  and second , a ce r t a i n  m i n imum lev e l  of ( expec ted ) p r ice 
vo la t i l i ty is r equ i r ed in o r de r  for the bene i t s  of hedg i ng to 
exceed the t r ansact ions co s t s .  
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4 Ex cl ud ing hedg er s ,  t he onl y ag en ts in the f ut ur es mar ke t  ar e 

spec ul a tor s and arb i tr ag eur s ,  so the i r  hold ing s o f  f u t ur es con tr ac ts 

of a commod i ty m us t  sum to zer o .  S i nc e  arb i tr ag eur s '  fo r wa rd 

po s i t ions ar � ex ac tl y  t he r ev er se o f  the i r  spo t pos i t io ns , s pec ul a to r s ' 

net l iab i l i t i e s  i n  the fut ur es mar ke ts o f  the commod i ty m us t  equ a l  

ar b i tr �g eur s '  n e t  l iab i l i t i e s  in the spo t m ar ke t o f  the 

commod i ty .  Th i s  c an b e  i l l us tr a ted in the fol l owi ng d i ag r am :  

F 
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F 
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--------t--::*------+---�==- < *  

Spot F I 
I 

--

s 

* Flows in commodity market s. 

-:J- ----- ---

.- .-SDS -

--
AS S 

5 The d iag r am r e fl ec ts a g iv en l ev el of i n te r est r ate s and pr ic e o f  

s tor; ag e .  Th e  f i r s t  ( no r th e a s t )  quad ran t r epr esen ts the f ut ur es 

m ar ke t for a commod i ty .  Th e  f ut u r es pr ice i s  m ea s ur ed on the 

v er t ic al ax i s .  Ar b i t r ag eur s ' d em and fo r commod i t y  f ut ur es i s  shown 

by t he ADF l ine . Wh e r e i t  c u t s  the v er t ic al ax i s ,  t he r a te o f  

i n ter est o n  f i n anc ial ass e t s  ex ac tl y e qu al s  the d i f fe r enc e b e twe en 

the spo t and f ut ur es pr ic e o f  t he commod i ty ( al lowi ng fo r pr ic e o f  

s to r ag e )  and ther e i s  no ar b i tr ag e  oppo r t un i ty .  Red uc t ions i n  the 

fut ur es pr ic e may b e  expec ted to ind uc e  ar b i tr ag eur s to ope r a te in 

l ar g er amoun ts ,  or m ay per haps i nd uc e  inc r ea s i ng number s of peopl e to 

b ecome ar b i' tr ag e ur s .  The ADF l in e  is  ther e fo r e  d r awn sl opi ng 
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d own wa rd s  ( al tho ug h  i f  ar b i tr ag e  wer e  pe r fec t t he l ine \IO ul d  be 

ho r i zo n tal ) . The SSF l in e  r epr esen ts fut ur es s uppl y by s pec ul a tor s 1  

i ts in te rc ept wi th the v er t i c al ax i s ind ic a tes the expec ted fut ur e spo t 

pr ic e .  At th i s  p:> in t ,  wh er e the fut ur es pr ic e equa l s  the expec ted 

fut ur e spo t pr ic e ,  t her e wi l l  be no inc en t iv e  for net spec ul a t i v e  

ac t iv i ty .  Th e  hig her the fut ur es pr ic e ab011 e th i s  po in t ,  t he g r ea te r  

the inc en t i v e  fo r spec ul a tor s t o  s uppl y f ut ur es contr ac ts ,  and s o  the 

SSF l ine wi l l  s l ope up wa r d s . The in ter sec tion o f  the SSF and ADF 

l in es g iv es the equ i l ib r i um  f ut ur es pr ic e for the commod i t y ,  wher e 

ar b i tr ag eur s '  d em and for fut ur es ex ac tl y  e qual s  spec ul a to r s ' s uppl y .  

6 Th e 4 5° l in e  in the second ( nor th we s t )  quad ran t l ead s to an 

in te r est- r a te ( and pr ice o f  s tor ag e) r ay in the th i r d  ( so uth we st )  

quad r an t .  The r ay r epr ese n t s  the r el a tiv e spo t and f ut ur es pr ices 

a t  wh i c h  the r e  i s  no ar b i tr ag e oppo r tun i t y .  It l ead s ther efo r e  to 

th e assoc i a ted arb i tr ag eur s '  spo t supp l y  c urv e in the fo ur th quad r an t ,  

wh i c h  r epr esen ts the sp:> t mar ke t .  The s po t  pr ic e ,  meas ur ed on the 

v er t i c al ax i s ,  b r ing s  i n to equ i l ib r i un  arb i t r ag eur s '  spo t s uppl y  wi th 

spec ul a to r s ' s p:> t  d emand ( SOS ) . Eq u i l ibr i um  i s  a l so d er iv ed d ir ec tl y  

f r om the fi r s t quad r an t  b y  t he id en t i t y  o f  the SSF and SOS l in e s  on 

the one hand and t he ADF and ASS l ines on the o ther . 

7 Th e ' sem i - s t r o ng ' fo rm of t he ' e ff i c  ien t m ar ke ts h ypo the s i s '  (EMH ) 

asser ts t h a t  ' pr ic es e f f i c ien tl y adj us t to • • •  i n fo rm a t ion tha t i s  

obv ious l y pub l ic l y  av a i l abl e ' . [ 1 ) Th i s  ha s fr eaue ntl y b een a ssoc iated 

wi th the theo r y  t ha t the fut ur es pr ic e m us t  a l wa ys  equa l the expec ted 

fut ur e spo t pr ic e [ 2 )  wh ic h  i s  the b as i s  fo r most t e s t s  o f  t he EMH. [ 3 ]  

I t  impl ies , i n  the contex t o f  the d iaq r am  ab011 e ,  t h a t  the el ast ic i ty 

[ 1 ]  EF Fam a ( 1 970 ) . The ' we a k '  fo rm of t he 'El-1 H  r el a tes to ' • • •  t e s t s  

in wh ic h  the in format ion s ub s e t  o f  in te r est i s  j us t pa s t  pr ic e 

( or r e t ur n ) h i s to r ies ' . 

[ 2 ] Fo r in st anc e W C  Lab ys and C W J Gr ang er ( 1 970 ) .  

[ 3 ] Labys and Gr ang er ( 1 970 ) po in t  out ( pag e 9 0 ) that ' the theo r y  o f  

ex pec ta t ions a s  appl i ed  to commod i ty pr ices wo uld l e ad one to 
hypo the s i se tha t  fut ur es pr ices r epr ese n t  an expec ted or unb i a sed 

54 

est im a te of c ash pr ic es . If t he r is k  pr em itun pa id to spec ul a to r s  

wer e inc l ud ed , i t  wo ul d  s t i pu l a te tha t  f u t ur es pr ic es ar e b iased 

es t im a te s  o f  c ash pr ices . '  They themselves c hoose the ' unb ia sed 

v er s io n '  as the b as i s  fo r the formal model the y pr esen t , f eel inq 

tha t  i t  i s  in th i s  v er s io n  tha t  the in te r est i ng impl ic ations o f  

t he theo r y l ie .  



of spec ul a t i v e  funds i s  i n f i n i te and the SSF l ine ho r i zo n ta l . If 

ev en r i s k y  s pec ul a t iv e  pro f i t  oppo r t un i t ie s  ar e el im in a ted by the 

m ar ke t ,  t hen i t  is  r easo nab l e  to s uppo se tha t r i s k l es s  arb i tr ag e  

oppo r t un i t ie s  ar e al so el im in ated , and tha t the ADF l in e  i s  ho r i zo n tal 

and co inc id es wi th the SSF 1 ine • [ 1 ] I f  the EMH holds in th i s  fo rm 

in te r v en t io n  in the mar ke t s  by the autho r i t i e s  wi l l  be un ab l e  to 

in fl ue nc e  the pr ic e in the m a r ke t and so a p:> l ic y i n tend inq to d o  so 

could no t b e  s uc c ess ful . 

8 Mo s t  pa s t  st ud ies of the EMH h av e  a ttempted to te s t  i t  ( in the 

we a k  form) thr o ug h  r andan wal k  m od el s .  [ 2 ] Al tho ug h s uc h  t e s t s  o f  

mov emen t s  i n  stoc k mar ke t pr ices hav e fo und the r and an wa l k  t o  hav e 

b een an appr opr ia te mod el m an y  s t ud ies o f  commod i ty m a r ke ts hav e 

r ej ec ted the mod el , a t  l ea s t  fo r some commod i t i e s . 'Ih e se incl ud e  

st ud ies b y  � r k i ng ,  Ho utha kke r , and Go s s . [ 3 ]  However , som e  o f  t hese 

r ej ec t i o n s  hav e them s e l v es b een que s t ioned by Labys and Gr ang er , i n  

the i r  st ud y  c i ted ab011 e .  Fo r  in s tanc e ,  Ho utha k ke r ' s m e thod ol og y  o f  

po s t ul at ing ex pos t a n umber o f  a ppar en tl y  s impl e tr ad ing r ul es to 

see i f  these coul d  outper fo rm the r andan wa l k  m od el m a y  no t b e  

cons i d er ed v al id s ince these tr ad i ng rul es wo ul d  no t n ec essar il y h av e  

b een fo l lowed e x  ante . Some o f  t he m or e r ec en t  wo r k ,  howev er , 

appe ar s m o r e  fav our ab l e  to the r andan wa l k  m od el . [ 4 ]  

9 Fo r the pur po se s  o f  t h i s no te , s pec ul at ion i s  d e f i n ed to b e  

d estab i l i s i ng i f  the shor t- r un spec ul a t i v e  d em and fo r the commod i t y  

s l ope s  d own wa r d s  i n  the n e ighbour hood o f  t h e  pr esen t commod i ty pr ic e .  

Equ iv al en tl y ,  i t  i s  d estab il i s i ng i f  s pec ul a t iv e  s uppl y i n  the 

fut ur es m ar ke t  sl ope s d own wa r d  in the ne ighbour hood of t he f u t ur es 

pr ic e .  '!h i s  amoun ts to po s t ul at ing the ex i st e nc e  o f  expec t a t ions 

t h a t  ar e ex tr apol a t iv e  in the shor t r un .  Fo r  i n s t anc e ,  a fal l in 

the fut ur es pr ic e would ceter is par i bus m a ke spec ul a to r s  wi t h  

( 1 ] I f  t he ADF l ine and SSF l ine co inc id e ,  t h i s  impl ies t h a t  ther e i s  
n o  m od el so l ut io n  s i nc e  t h e  quan t i t y  t r ad ed  in an y per iod i s  
ind e te r m i n a te . 

( 2 ]  See Fama ( 1 97 0 )  pag e 3 88 . 

( 3 ]  H Wo r ki ng ( 1 96 2 ) , H S Ho utha k ke r  ( 1 96 1 )  and B A  Go ss ( 1 98 1 ) .  
Go s s  found tha t the r andan wa l k  m od el ex pl a i n ed m 011 emen t s  i n  copper , 
t i n , a nd z i nc pr ices , b ut r ej ec ted i t  fo r m 011 em en ts i n  l ead pr ic es . 

[ 4 ]  Rec en t wo r k  i s  s ur v eyed in D E  G i l es and B A  Go s s  ( 1 98 0 ) . 
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r eg r es s i v e  expec t a t ions l es s  l i ke l y  to bel i ev e  th at th i s  f u t ur es 

pr i c e  wa s abov e t h e  f u t u r e spo t pr i c e  and they wo uld the r e fo r e  be 

l es s  l i ke l y  to s e l l  on the f u t ur es m a r ke t .  I f , howev er , the i r  

e x pec t a t ions we r e  ex t r apo l a t iv e  they m ig h t  ex pec t the f u t u r e spo t 

pr ic e to f a l l  ev en fur ther  and m ig h t  the r e fo r e  i nc r ea se spec u l a t i v e  

s upp l y .  [ 1 )  Mo r eov e r , i f  s uc h  ex t r apo l a t iv e  expec t a t ions a r e found 

th i s  p r ov ides a r e fu t a t i on of EMH , a t  l ea s t  in the for m  outl i ned 

abov e ;  [ 2 )  howev er , a d emons t r a t i on tha t  expec t a t ions a r e  not 

ex t r apo l a t iv e  d oes no t impl y a nec es s a r y acc ept anc e of the EMH . 

1 0  The mod el o u t l i nen abov e o f  the f u t u r e s  p r i c e  d e term i n a t ion o f  a 

commod i ty c an be pr e s en ted as fol l ows : 

F = a S  ( 1 +  i )  + ( 1 - a )  E ( 1 ) 

wh e r e  F = fut ur es p r ic e ;  

E 

s 

i 

= 

ex pec ted f u t ur e spo t pr ic e ;  

ac t ua l  spo t pr i c e ; 

i n t e r e s t  r a te ; 

and a and ( 1 - a )  ar e the we iq hts men t i on ed abov e to be app l i ed to 

a r b i t r ag e  and s pec u l a t ion in d e term in ing the f u t ur es pr ic e .  It i s  

ass umed t h a t  a i s  cons tan t ,  wh i c h  means t h a t  wi th in each pe r iod the 

r el a t iv e  impo r tance of a r b i tr ag e  and spec ul a t iv e  ac t iv i t y  was cons tan t .  

A l thoug h the shor tn ess of the pe r iods may g iv e  some pl a us ib i l i t y  to 

th i s  a ss umpt ion , i t  s t i l l  i s  j us t i f i ed l ar g e l y on q ro unds of n ec ess i ty 

r a the r tha n  i n tr i n s ic d es i r ab i l i t y .  The pr i c e  o f  s to r ag e  could 

hav e b een i nc l ud ed wi th i n  the f i r s t  par en thes i s , 

[ 1 )  Th i s  s i t ua t ion wo ul d  not n ec e ss a r i l y  und e r  a l l  c i r c ums tanc es 
lead to in s t ab i l i t y  in th e s e n s e  tha t an in i t i a l  d i s t ur b anc e 

t a k i ng the mar ke t awa y  f r om equ i l i b r i um wo u l d  g ene r a te con t i n u i ng 

pr i c e/ quan t i t y  c yc l es . For i n s t anc e , in terms o f  the d iag r am on 

pag e 5 3 ,  i f  th e SSF l in e  s l oped d own wa r d s  b ut the ADF l in e  had 
an ev en s t ee pe r  d o wn wa rd s l ope , t h e  m a r k e t  wo u l d  s t i l l  be s t ab l e .  

Howev er , i t  s eems h ig h l y  un l i k e l y  t h a t  the r e  would b e  any s i zeab l e  

s l ope t o  t h e  ADF l i n e  and so th i s  i s  un l i ke l y  t o  r epr e s e n t  a m aj o r  

qual i f ic a t ion to th e d ef i n i t ion abov e . 

[ 2 )  I t  i s  l og i c a l l y  po s s i b l e  t h a t  F = E ,  i n  the no t a t i on o f  t h e  
d i ag r am abov e , a nd tha t  expec t a t ions appe a r  ex t r apo l a t iv e  i f  
newl y- r ec e iv ed  i n fo r m a t ion s ys tem a t i c a l l y  imp inges mor e  on ev en t s  

in th e f u t ur e t h a n  i n  th e pr esen t .  I t  i s  ther e fo r e  n ecess a r y to 

ass um e  t h a t  wi th i n  the v e r y s ho r t d a t a  per i od s  und er ex am i n a t ion 

he r e  th i s  i s  no t the pr ed om i nan t form o f  i n fo rm a t i on r e c e i v ed . 
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bu t has been e xc l uded on grounds of absence of data and a s sumed 

con s tancy ove r t ime . 

1 1  Rear r a ng i ng th i s  equat ion : 

(F-S) /S = a i  + ( 1 - a )  

I f  FP i s  the pr em i um on t h e  f u t u r e  pr ice o f  th e commod i ty 

[ =  ( F- S ) /S ]  then : 

�FP = a �i + ( 1 - a )  [ ( 6E/E) - ( �S/S ) ] ( E/S ) ( 2 )  

The expect ed f u t u r e  spot r ate E can be expr essed a s  

E bS + ( 1 - b) E* ( 3 )  

whe r e  E *  r ef lect s  al l i n f l uence s on expec t a t ions not r e f lected i n  the 

cu r r en t  spot pr ice . No at tempt i s  made a pr ior i to de te rmi ne b, s ince 

th i s  i s  not r equ i r ed for the emp i r ical te s t s ,  b u t  the un t e s t ed 

as sump t ion that i t  i s  cons ta n t  i s  c r uc i a l . 

equa t ion 2 y ie l d s : 

Subs t i t u t ing th i s  i n to 

� FP = a� i - ( 1 - a )  ( 1 - b )  [ (� S/S ) - ( t£.*/S ) ] ( 4 )  

a s sum i ng E/S � 1 .  I f  the EMH a s  de f ined on page 5 4  i s  tr ue , � E* /S 

i s  ser i a l ly unco r r e l ated , [ 1 ]  a nd shou l d  not· the r e fo r e  i n t r oduc e any 

d i s tor t i ng s e r i al co r r e l a t ion i n to th e r e s idua l s  of any equat io n  of 

the for m :  

� FP = a + (3 �  i + y � S/S ( 5 )  

[ 1 )  Th i s  a s se r t ion i s  g e ne r a l ly held to be t r ue for the f ina nc i a l  
ma r k e t s  wher e  t h e  EMH w a s  deve lope d .  For commod i ty ma r ke t s  
i t  may not be va l i d for a l l  case s .  Ser i a l  cor r el a t ion may be 
obs e rved if produ c t ion is not cont i nuou s  and the r e  a r e  s ign i f ican t 
hold i ng cos t s  - wh ich may wel l  cover the season a l  cr ops exam i ned 
i n  th i s  s t udy ,  s uga r and coco a .  Tome k and G r ay d i s t i ng u i shed 
between ' cont inuou s '  and ' non-con t i nuous i nventory ' commod i t ie s ,  
and found a d i f f e r en t i a l  pe r formance be tween these two catego r i es 
in the funct i on of f u t u r e  ma r ke t s  a s  forwa r d  an t i c i pa to r s  

o f  subsequent spot pr i c e s . S e e  W G Tomek and R w G r ay ( 1 9 7 0 ) . 
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I f  the EMH i s  t r ue ,  Y shou l d  be ze ro . A s u f f i c i en t  cond i t ion fo r 

th i s  f r om equa t i on 4 i s  that b equals un i ty .  F r om equa t i on 3 ,  

b = 1 i s  the nece s s a r y  con d i t ion for the EMH , wh i l s t  ext r apo lat ive 

expec t a t ions wou l d  sugge s t  b > 1 .  Th i s  tr ansla tes in equ a t ion 5 to 

the co nd i t ions th at Y < 0 impl i e s  r eg r e s s ive expec tat ions wh i l s t  

Y > 0 imp l i es ex t r apo l a t ive expect a t i on s .  
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T h e  tes t 

1 2  Equa t ion 5 wa s e s t im a ted on d a i l y  d a ta fo r fo ur commod i t y  m ar ke ts 

ov er the per iod s from June to September 1 97 9  and fr om Oc tober 

1 9 7 9  to Jan ua r y  1 9 80 . '!h e  se per iod s wer e chosen as b e ing the most 

r ec e n t  pa s t  at the t im e  tha t the d ata we r e  col l ec ted . '!h e  e ig h t  

month pe r iod fr om Jun e 1 9 7 9  wa s spl i t  hal f  wa y thr oug h  s o  as to see 

whe ther pr ice b ehav iour c hang ed between the t-v.o per iod s . '!he 

ear l ie r  pe r iod saw r el a t iv el y  l i t t l e ne t c hang e in commod i t ie s  pr ic es 

a fter a per iod of qu i te r apid r ises a t  the star t of 1 97 9 .  In the 

l a ter pe r iod pr ices b eg an r i s i ng ag a in , e spec i al l y towa r d s  the end , 

per haps b ec aus e o f  l ar g e  inc r ease s i n  o il pr ic es , t he Sov i e t  i nv a s i o n  

o f  Afg han i s  tan and s p i l l ov er fr om spec ul a t i o n  in t h e  pr ec ious m e tal s .  

1 3  Coppe r , t i n , s ug ar and coco a we r e cho sen as the fo ur commod i t ie s  

t o  b e  exam ined and thr ee mon ths wa s  c hosen a s  t h e  fut ur es con tr ac t 

m a t ur i ty .  LME q uo tes a s  r epo r ted i n  the F i n anc i a l  T imes we r e ta ke n  

fo r coppe r and t in spo t and thr ee- mon th f u t ur es pr ic es . Sug ar and 

cocoa pr ic e ser ies we r e  mor e d i ff ic ul t  to cons tr uc t  s i nc e  f u t ur es 

contr ac ts m a t ur e on a pa r t ic ul ar d ay of the month ( e .g .  t he • oc tober 

contr ac t •  al l fal ls d ue s im ul tan eo us l y) ; bec a us e  o f  t h i s , the 

contr ac t c lose st to m a t ur i t y  and the contr ac t  thr ee mon ths l ong er 

wer e  cho sen , pr ic e quo tes ag a in ta ke n  fr om the F i nanc i a l  T imes , and 

d umm y  v ar i ab l es i n se r ted when ther e wa s  a sh i ft in the contr ac t  b e ing 

used in the ser ies . '!h i s  m e thod i s  c l ear l y  n o t  en t i r el y  s a t i s fac to r y ,  

s o  the r es ul t s  fo r these commod i t i es ar e m uc h  l ess r el i ab l e  than fo r 

the o ther s .  Al l pr ic e quo te s we r e ta ken in ster l ing ; t he thr ee-mon th 

e ur o ster l ing r ate wa s us ed as the in te r est r a te v ar i ab l e ,  b ut - as 

r epor ted bel ow - us e o f  t h i s  v ar i ab l e  d id no t  pr ov e  s uc c es s f ul , 

po s s i b l y  b ec a us e  o ne s i ng le v ar i ab l e  i s  un ab l e  f ul l y to pic k up al l 

ar b i tr ag e  cos t s  i n  commod i ty m a r ke ts . 
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4 

Re s u l t s  

1 4  Resu l t s  for pr ice moveme n t s  o f  th e fou r  commod i t ies ove r  the two 

pe r iods a r e  shown i n  Table A .  I n  a l l  cases th e r e  was ev i de nce of 

r eg r e s s ive expec t a t ions , s ince the coe f f i c i en t  on the ch ange in the 

spot pr ice wa s neg a t ive and s ig n i f ica n t ly d i f f e r e n t  f r om z e r o ;  i t  

the r efor e doe s  not bear ou t the sem i - s t r ong form o f  the EMH ou t l i ned 

above . I n  a l l  c a s e s  the coe f f ic i en t s  on the cons tant and on the 

i n t er e s t  r a te va r i able we r e  i n s i g n i f icant ly d i f f e r en t  f r om z e r o .  

The absence o f  any s ig n i f ican t i n t e r e s t  r a te e f f ect sugge s ts th at the 

va r i able u s ed may h ave been i n appr opr i a t e  or that the ex i s te nce of 

ma r g i n  r equ i r eme n t s  may l ead to s ign i f icant ar b i t r age cos t s  th at 

wou ld not be p icked up by any s in g l e  i n t e r e s t  r a te va r i able . 

6 0  



5 

An exten s ion : the pr ice o f  gold 

1 5  I t  is some t imes sugges ted that specu lat ion in the pr ec ious me tals 

ma r kets tends to sp i l l  ove r i n to othe r commod i t ie s .  I ncr eases in the 

pr i ce s  of prec ious me tals might be reg a r ded as ind icator s of 

unce r t a i nty about the f u tu r e  and migh t be expected to show themselves 

as increases in the f u t u r e  prem i a  on othe r commod i t ie s .  

1 6  The equa t ion s repor t ed in Table A we re ther efore re- r un u s i ng ch anges 

in the pr ice of gold as an add i t i onal explanatory va r i able . These 

a r e  shown in Table B .  The r e  may be a problem of s imul t aneous 

equ a t ion b i as here if the pr ice of gold is also af fected by the pr ice 

of the othe r commod i t ie s . I gnor i ng th i s ,  i n  gene r a l ,  the ef fect of 

change s in the gold pr ice on the fu tures pr em i um was pos i t ive bu t 

ins ign i f ican t .  Howeve r ,  i n  the copper ma r k e t  in the second pe r iod , 

the impact of the gold pr ice on the fu t u r e  prem i um was h ighly 

s ign i f ic an t ,  a l though not ve ry l arge , i nd i cat ing that a 2 0 %  r i se in 

the pr ice of gold would r a i se the fu tu r e  pr em i um on copper by about 1 % .  

6 1  



6 

An a l ter na t ive model 

1 7  The abov e  d i sc us s io n  ha s ass um ed  tha t al l shoc ks to a pa r t ic ul ar 

commod i ty occur in the spo t m a r ke t  and tha t  the f u t ur es m ar ke t  mer el y  

ad j us t s  to d ev el opn en ts i n  the spo t m ar ke t .  Th us i t  i s  a s s um ed tha t 

shoe ks to the s po t mar ke t ar e ex og enous and tho se to the fut ur es 

mar ke t fo l l ow f r om  tho se in the spo t mar ke t .  Al tho ug h s uc h  a model 

may be appr opr ia te fo r the fo r e ig n  ex chang e mar ke t it is b y  no means 

cer ta i n  tha t it is v al id wh en mod el l ing commod i t i es . 

1 8  Co n s id er the c ase o f  t i n . Th e  ....o r ld ph ys ic al mar ke t fo r t i n  i s  

l oc a ted in Pe n ang , Ma l ays i a ,  wh er e almos t t....o th i r d s  o f  the ....o r ld '  s 

smel t i ng i s  c ar r ied out . Th e  LME f u t u r es pr ic e is r el a ted by 

ar b i tr ag e to the spo t pr i c e  s e t  in Pen anq s inc e i t  i s  a l wa ys  y:::o s s i b l e  

to sh i f t the m e tal ph ys i c al l y ,  wi t h i n  about t....o to thr ee mon ths , to 

the I.ME wa r eoo us e s  in Eur ope . A f a l l in t i n  s uppl y wi l l  the r e fo r e  

l ead in i t i al l y  to a r i se i n  the Pen ang s po t  pr ic e and fr om th i s  to 

the LME f ut ur es pr ic e and so to the LME s po t  pr ic e .  Th us  t he Pen ang 

s po t pr ic e c an be cons i d er ed the ' pr im ar y '  pr ic e fo r t i n , t he IME 

f ut ur es pr ic e the ' second ar y '  pr ic e and the LME s po t  pr ic e wi l l  then 

m ov e  in r es po n se to mov es in the fut ur es pr ic e ,  r a ther than v ic e-ver s a .  

1 9  On th i s  b as i s , a n  inc r ea se in the fut ur es pr ic e in i t i al l y prod uc es 

a r i se in the f ut ur es pr em i um . If ex pec ta t i on s  ar e r eg r ess i v e  the 

LME s po t  r a te wi l l  r i se b ut no t by as m uc h  as the r i se in the fut ur es 

r a te :  henc e som e inc r ease in the fut ur e pr em i um  wi l l  be ob serv ed .  

If ex pec ta t io ns ar e ne i t he r  r eg r es s i v e  nor ex tr apo l a t i v e  the spo t 

pr ic e wi l l  r i se b y  a s  m uc h  a s  the f u t ur es pr ic e and the r e wi l l  be no 

c hang e in the f u t ur es pr em i um .  Th e n  i f  expec ta t i o n s  ar e ex tr apol a t iv e 

s po t  pr ic es wi l l  tend to r i se b y m o r e  than the fut ur es pr ic e ,  and the 

f u t ur e  pr em i  urn wi l l  fa l l . Th e  mod el ass um e s  t her efo r e  tha t spo t 

d em and fo r a c ommod i t y to cl ose out pa st comm i tm en ts i s  i nd epend en t 

o f  c ur r e n t  m ov em en t s  in the f u t ur es pr em i um/ d i scoun t .  

2 0  Th i s  m od el c an b e  pr ese n ted alg eb r a ical l y  i n  a fo rm an al og ous to 

t h a t  o f  Sec t io n  2 .  Th e n : 

6 2  



s cF ( 1 - i )  + ( 1 - c )  E '  ( 6 )  

whe r e  E '  i s  the expec ted f u tu r e s  pr ice , c and ( 1 - c )  a r e  th e we igh t s  

to be appl i ed to ar b i t r age and specu l a t ion re spec t ive ly and the 

r ema i n i ng symbol s  a r e  as de f i ned above . 

I f  E '  dF + ( 1 - d)  F* ( 7 )  

then 6(
S-F

) 
F 

6F* 
= - c M +  ( 1 - c ) ( 1 -d ) (F* l:l!.) F 

( 8 )  

and i f  the f u t u r e  prem i um i s  now de f ined : 

FP '  = ( F- S ) /F 

6 FP '  = c 6 i  + ( 1 - c )  ( 1 - d )  6 F 
F 

( 9 )  

Th i s  can then be e s t imated i n  the for m ,  analogou s to equa t ion 5 :  

6 FP ' = (l'j, + B 6 i + y 6 F /F ( 1 0 )  

whe r e  6 F/F i s  the ch ange i n  the fu t u r e s  pr ice . Equ a t i on 1 0  wa s 

e s t ima ted ove r  the two pe r iods for the copper and t in ma r k e t s , s ince 

the data a r e  mo r e  s a t i s f ac to r y  fo r these commod i t ie s ,  and the r e s u l t s  

a r e  shown i n  Table C .  Aga i n ,  the t e s t  wa s extended to i nc lude a l so 

the i n f luence of the pr ice of gold , a nd the r e s u l t s  f r om t h i s  te s t  

a r e  shown i n  Table D .  

2 1  For copper ,  t h i s  a l t e r n a t ive mode l sugge s t s , i n  con t r a s t  to the 

e a r l i e r  r e su l t ,  t h a t  expec t a t ions we r e  ext r apo lat ive in bo th per iods .  

The coe f f i c i en t  on pa s t  chang e s  i n  f u tu r e s  pr ices was i n  a l l  ca s e s  

neg a t ive and h ig h ly s ign i f ican t ,  imply i ng t h a t  a r i se i n  the f u t u r e s  

pr ice woul d  tend to r educe the f u t u r e s  pr em i um .  The e f f ec t  was not 

very l a r ge w i th a 1 0 % i nc r ease in the fu tu r e s  pr ice tend i ng to re s u l t  

i n  a f a l l  i n  the pr em i um of n o  mo r e  t h a n  1 % .  Th e coe f f i c i en t  on the 

gold pr ice was in both pe r iods po s i t ive and s ig n i f i c an t ,  imply i ng that 

a r i se i n  the pr ice of gold i nc r eases the f u t u r e  p r em i um .  Th i s  l a s t  

r e su l t  wou ld be t h e  one expect ed u s ing t h e  s tand a r d  mode l ou t l i ned 

e a r l i e r  in the pape r , bu t may be i ncon s i s te n t  w i th the as sump t ion s 

6 3  



und er p i n n i ng the m od el b e i ng ex am in ed her e .  No ne o f  the t i n  equa tions 

had an y s ig n i fic an t  expl an a to r y  po we r ; in the earl ier pe r iod the 

c o e f f i c i en t on pa s t  mov emen t s  in the f u t ur es pr ic e wa s  n eg a t iv e  

( henc e s ug g est ing i n s t ab i l i t y) but i t  wa s  no t s i g n i fic an t  a t  the 9 5 %  

con f id enc e l ev el . 
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7 

Conc l us ions 

22  I n  onl y o ne mar ke t ,  coppe r , and fo r onl y o ne of the m od el s  pr esen ted 

is ther e an y ev id enc e fo r ex tr apo l at iv e  expec ta t ions . It i s  

r easo nab l e  to expec t tha t ,  i f  a n y  one o f  the commod i t i e s  ex am in ed 

her e  i s  a ffec ted by ex tr apo l at i v e  ex pec ta t ions , t h i s i s  most l i ke l y  

to b e  coppe r , s i nc e  m ar ke t r epo r ts g ener al l y  f i nd a r el a t iv e l y  h i q h  

l ev el o f  non- tr ad e  ac t iv i ty fo r thi s  commod i ty ,  and r eg ard i t  a s  the 

f i r s t ar ea a f fec ted a t  times o f  h ig h  s pec ul a t iv e  ac t iv i t y  b y  s p i l l ov er 

fr om pr ec ious m e ta l s . Howev er , t he ad equac y o f  t he mod el tha t  

s ug g e s ted the ex i stence o f  ex t r apo l a t iv e  expec ta t io n s  i s  far fr om 

cer ta in : i t  i s  no t po ss i b l e  in a sta t i s t i c al sen se to c hoose be tween 

the t-v.o mod el s  that we r e pr esen ted her e .  M::> r e  inv est ig a tion -v.o uld be 

need ed in the mar ke t  as to whe ther it is a r easo nab l e  r epr ese n ta t ion 

of ho w pr ic es ar e d e term i n ed . 
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