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I. Introduction 

The depressed condition of non-oil primary commodity markets during 
1981-82 has been unprecedented in the post-World War 11 period. The overall. 
index of prices of primary commodities (otller than gold and petroleum) 
declined by 12 percent in 1982 (in U.S. aollar terms), following a 15 per- 
cent fall in 1981. The cumulative two-year decline of 25 percent is the 
largest in mol-e than three decades, and t!le protracted duration of the 
decline also is the longest over this period. In the last :hree decades, 
the largest annual decline occurred during the 1975 recession, when primary 
rommodity prices fell by 18 percent, but they quickly recovered by 13 per- 
cent in 1976 and further by 21 percent in 1977. Commodity prices in real 
terms, estimated by deflating nominal prices by the United Kations price 
index of manufactured exports of developed countries, fell by 20 percent 
in l951-82 to their lowest level in the postwar period. Commodity prices 
increased by about 14 percent in the first eight months of 1983, but the 
level of the aggregate index in August was 17 percent below the average 
for 14180. 

The impact of the 1981-82 price decline on the export earnings of 
primary commodity exporting countries has been severe. After declining by 
about 10 percent during 1978-80, primarily hecause of the sharp rise in 
oil prices, the external terms of trade of these countries fell by a further 
7 percent in 1981-82 notwithstanding a relative stability of oil prices 
during this Feriod. Combined with a decline in the volume of non-oil 
exports, these price developments resulted in a sharply !ligher aggregate 
current account deficit of USSlOg billion in 1981 and USS87 billion in 
lY82, approximately twice the average annual level of. 1977-80. l/ The 
low-income developing countries were the most adversely affected because 
of their higher dependence on primary commodities for export earnings. 

The sharp decline in commodity prices during 1981-82 was a culmination 
of a pattern that began in the early 1970s. Although the rate of increase 
in nominal commodity prices sharply accelerated and there have been 
intermittent surges in real prices, the long-term downward trend in real 
prices from 1972 to 1982 has been more than twice as steep as that from 
1957 to 1971. In addit ion, the degree of price instability 2/ of non-oil 
primary commodity prices from 1972 to 1982 has been more than three times 

L/ Exports of primary commodities of the non-oil developing countries 
averaged about US$120 billion annually in 1979-80. The declines in com- 
modity pricesrin 1981 and 1982, therefore, accounted for reductions in 
their export earnings of approximately IJSs20 billion and USS15 billion, 
respectively. In other yards, if 1980 commodity prices had been maintained 
along with constant import values and export volumes, the aggregate current 
account deficit of the non-oil developing countries could have been well 
under ‘TS$60 billion in 1982 compared to the actual USS87 billion. 

21 InsLability of price is define-l in this study as the average percent- 
ag; deviation of the actual price from the trend for a certain period of 
time (See section II.2 for &he exact definition). 
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that of 1957 to 1971, as the economic environment of industrial production, 
world inflation, exchange rates, and interest rates has also been signifi- 
canily more unstable. Commodity price instability was one of the major 
causes of export instability for a large number of primary commodit} 
exporting countries; l/ export instability, in turn, could be a major 
cause of the instability in imports of consumption and capital goods. = 7/ 

This paper analyzes the depressed state of primary commodity markets 
during 1981-82 in the context of developments over a historical period. 
The causes of primary commodity price movements are investigated along 
with the relatively high level of price instability in recent years. 

The organization of the paper is as follows: Section II describes the 
historical movements of non-oil primary commodity prices, focusing parti- 
cularly on the long-term movements of broad11 aggregated prices vis-a-vis 
those of the prices of manufactures and petroleum, and on their short-run 
fluctuations; Section III consists of an analysis of the determinants of 
commodity prices, including tile development of an analytical framework and 
an analysis of major causes of commodity price fluctuation over various 
phases of commodity price cycles; and Section IV presents conclusions. 
The annex includes a list of the sample commodities and some econometric 
results not reported in the main text. 3/ - 

II. Historical Perspective 

1. Long-term developments 

The behavior of primary commodity prices has undergone a significant 
change since the early 1970s. After experiencing a high degree of stability 
and rather constant nominal prices during the two preceding, decades, commodity 

l! L.M. Goreux, "Compensatory Financing: The Cyclical Pattern of Export 
Shortfalls," Staff Papers, International Monetary Fund (Washington), Vol. 24 
(November 1977), pp. 613-641. 

2/ For studies of the possible effects of export instability, see K. Chu, 
E.-6. Hwa, and K. Krishmamurty, "Export Instability and Adjustments of 
Imports, Capital Inflow, and External Reserves: A Short-Kun Dynamic Model," 
in 1). Bigman and T. Taya. eds., Exchange Rate and Trade Instability: 
Causes, Consequences, and Policies (Cambridge, Massachusetts, Ballinger, 1983). -- 
C. Rangarajan and V. Sundararajan, "Impact of Exporl: Fluctuations on Income-- 

A Cross-Country Analysis," Keview of Economics and Statistics, Vol. 58 
(August 1976); and S. Schiavo-Campo, "Instability of Developmental imports 
and Economic Growth: "A Theoretical Framework," Weltwirtschaftliches Arch>, 
Vol. 117 (September 1981), pp. 562-573. 

3/ A more concise analysis of the determination of non-oil primary com- - 
mcdity prices and their behavior during the 1981-82 recession is given in, 
World Economic Outlook --' International Monetary Fund (Washington, 1983). 
Appendix A.9. 
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prices have exhibited marked cyclical behd\riur at significantly higller 
nominal price levels since 1972 (Chart 1 and Table 1). 1, During 1973 and 
19;i, the cvcrall commodity price index approximately d‘;;ublPd. with virtually 
all primary commodities participating in this sharp upward movement. When 
the world experjdnced a major recession in 1975, commodity prices fell by 
lb.2 percent from the record high level of the prc\‘ious yer?r. AithougH 
this was the largest one-year decliue i.n the last three decades, prices 

were still 60 percc.nt higt,er in nominal terms than i.n 1972. 

AS the world economy recovered in 1976 and !Q77, commodity prices 1-0s~ 
at annual rates of 13.0 percent and .!O. 7 percent, respectively. This r i se 
was temporarily reversed by a 4.7 percent decline* in 1978, which was due 

enti.rely to a 27.4 percent cyclical iall ill he\,crngr? prices; the priccls of 
; ood , agricultural raw materials, and metals all increased In 1978. With 
;I recovery in beverage; and cant inuin,q i ncr~;~s;cs iI1 other commodi t ic:s, 
overall commodity prices rose by lb.5 perc.cnt in 197Y and by 9.7 perctlnt 
in 1s)W. Thus, at the end of the decadt.?, commodity prices in nominal 
terms were almost three times the 1970 level. Commodity prices over ttlc 
lYii.)s avcrngcd almost twice ttleir nvcrag(~ Zt?vels durir?:: the 1960s. 

In 1981, with the world entering another rcccssion, commodity prices 
declined by 14.8 percent with every major commodity group p:trticiparing 
in this decline. The recession conti.nued into 1982 anti commodity prirt,s 
fell further by 12.1 percent, in what turried out to be ttlc largest co:ltilluc‘~r~s 
decline in the last three decades. Pf 

Because the G.S. dollar has nppreciztcd ovt!r thll 1981-82 period, ttlc 
clzmulative two-year decline in overall commodity prices in SDK terms over 
1981-82 is about 1-3 percent, compared to 25 percent in U.S. dollar terms. 
If deflated by the UK price index oc manufactured exports of developed 
count r ies , real commodity prices have decli.nc!d b> ilTl estimated 20 percvnt 
from 1480 to 1982. 

.____.-- 
1/ ‘I’tle commodity price index cased ii this study, 

--.__..-_ ^ 
unless indicated othrr- - 

wise, is the IblF Research Denartment Index of International Harkct Pric.cs, 
in terms of U.S. dollars, for Primary Cnvmoditics Exported by Primary pro- 
d:lcing Countries, 1975=1C)o, thtJ s~mc ir,c?ex as c ruported in the International -.~-___ 
Financial Statlstlcs. The All Commodities Index -- includes 35 wholesale pri ccl 
series chosen as representative of the 3(1 commodities rdxported by primary 
producing countries. It excludes pet roleurn and gold. The commodity price 
indices are weighted by average export eci-Rings during the years 1968 thrr~uglr 
1970 in 98 countries which do not include industrial and major oil exporci.n,g 
,:ount ries. See Annex for a list of commrjdities. 

L/ A longer-term perspective of commodity price developments can be 
obtained by reference to the Economist index for all nonfu,?l. commodities , 
which is available since 18hO. The largest annual decline in commodity 
prices was a 33 percent drop from 1Y20 to lY;11. The largest cumulative 
decline occurred from 1924 to 1932, over which period commodity prices 
fell every year for a total of 47 pc.rcent. rel’resenting also the Kreatest 
Length of price decline. Cumulative pricl: declintss exceeding the decline 
of 25 percent recorded during 1381-8 2 t:ave occurred only four times in the 
last 120 years (28 percent from 1864 to 1869, 40 percent from 1920 to 
192;‘ 47 -, percent from 1924 to 1.932, and 26 percent from 1951 to 1953). 
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Since 1957, non-oil primary commodity prices have increased at a 
rate of 5 1 percent per year (Table 2). This long- term period, however, 
is cc,mprised of two rather distinct subperiods: the first from 1957 to 
1971, when prices followed a growth rate of 0.4 percent, and the second 
from 1972 to 1982, when the growth rate was of the order of 6.5 percent. l/ 
Virtually all commodity groups followed a similar pattern, with the growtir 

rate of food prices increasing from 1.0 percent during 1957-71 to 4.6 per 
cent during 1972-82, beverage prices from -0.6 percent to 11.1 percent, 
agricultural raw materials prices from -1.6 percent to 5.8 percent, and 
metal prices from 2.5 .ercent to 6.6 percent. 

The average annual growth of 5.1 percent from 1957 to 1982 in non-oil 
primary commodity prices was lower than the rates for both oil prices and 
manufactures prices during the same period. Vis-a-vis oil prices, primary 
commodity prices fell by 7.4 percent per annum (86 percent cumulatively) ; 
vis->-vis prices of manufactures, they fell by 0.6 percent per annum (14 
percent cumulatively) (Chart 2). The declines in the terms of trade were 
particularly notable during 1972-82. 

In order to investigate the rel.ative price movements of the four 
major commodity groups, the average indices for each of these groups were 
compared with the all commodities index for the periods 1957-71 and 1972-tr2 
(Table 3). The average indices for food prices were below the overall 
index during both periods, while for beverages and agricultural raw materials, 
the indices were above the overall index for both periods. Metal prices 
were marginally above the overall index during 1957-71 and substantially 
below during 1972-82. The largest changes that occurred between the two 
periods were for beverages, whos<r relative index ( 197 l-72-100) increased 
by 21 percent, and for metals, whose relative index declined by 15 percent. 

In 1981, real commodity prices reac.hed their lowest level. in the post- 
war period. In 1982, they declined further by about 10 percent to a level 
16 percent below the level reached during the 1975 recession, as commodities 
classified as beverages are the only group that in 1982 did not experience 
postwar lows in real prices, but real beverage prices have experienced the 
sharpest declines in recent years from the extraordinarily high level 
reached in the late 1970s. 

Real commodity pr<:es were on a steady long-term downward trend before 
they jumped by 39 percent in 1973-74. Virtually all commodities partici- 
pated in varying degrees in this sharp upward movement. Then in 1975, as 
the world moved into recession, real commodity prices fell by 27.6 percent, 
again reflecting declines in all major commodity groups. The recession 
was relatively severe, but of shor:: duration, and real commodity prices 
recovered at an average annual rate of 12 percent during 1976-77. They 
then declined by 17.3 percent in 1978, led by a 37 .CJ percent fall in real 
beverage prices. It is noteworthy that both the rise in real commodity 

-- -- 
l/ See subsection ILI.2.c. 

--- 

period. 
for reasons for this division of the samp?e 
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Table 2. I.ong-Term Price Trends l/ -- 

Annual Percentage Change 
1957-82 1957-71 1972-82 

Primary commodity prices 

Non-oil 
Food 
Beverages 
Agricultural raw 

materials 
Metals 

Oil 

Manufactures 

Non-oil primary commodity 
prices deflated by 
Oil price 21 - 

Manufactures prices 31 

Nominal (in U.S. dollar terms) 

5.1 
5.4 

6.1 

4.2 
4.6 

13.3 

5.8 

0.4 
1.0 

-0.6 

-1.6 
2.5 

-0.3 

1.5 

Deflated 

6.5 
4.6 

11.1 

5.8 
6.6 

28.3 

9.8 

-7.4 0.7 -16.7 

-0.6 -1.1 -2.7 

l/ The long-term trend is defined as the exponential trend estimated 
from a semi-log regression of quarterly price on time for each sample 
period; the rates of change are annualised. The percentage increase for 
the whole period could therefore be lower or higher than either for the 
1957-71 or the 1972-82 period. 

21 Oil price is the weighted average of the official prices of Libya, 
Saudi Arabia, and Venezuela. 

31 Manufactures price index is the U.N. price index of manufactures 
exported by developed countries. 
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prices in 1976-77 and the subsequent decline jn 1978 would have been sub- 
stantially less, virtually eliminating this cycle, if beverage prices were 
excluded. 

In 1979, real commodity prices rose b> 2.6 percent before beginning :I 
decline in 1980 that has continued tl.tough 1982. The sharp fluctuation in 
nominal pri-ces from 1979 to 1982, wht!n prices increased by 28 percent 
during 1979-80 and then declined by 25 percent during 1981-82, is virtually 
eliminated when pr,ices are expressed in real terms because of the sharp 
acceleration in inflation in the late 19713s. 

Table 3. Commodity Prices for Groups Relative 
to Aggregate Commodity Prices 

(1971-72=10(I) --II- 
-- 

Average --~ 
1957-71 1972~8? --. 

All commodities 
Food 
Beverages 
Agricultural. 

raw materials 
Xet als 

lW 100 -- 
91 97 

102 123 

110 101 
102 87 

-- -- - 

2. Price instability 

Perhaps the most salient feature of commodity price behavior in the 
1970s compared with the rest of the postwar period is the marked increase 
in price instability. Although this fact is vividly illustrated in Chart 1, 
it is useful to investigate further the characteristics of rhis increased 
instability. This section describes fluctuations around both long-term 
and medium-term trends for different commodity groups. l/ - 

___. - -- ~. 
il The long-term trend is defined ss the exponential trend estimated 

from a semi-log regression of quarterly price on rime; the medium-term 
trend is defined as the 19-quarter avera,ye of quarterly prices. The high 
instability of commodity prices durjng 1972-82 is also obtained even if 
the instabi.lity is measured in terms ot SDKs, OL‘ in real terms, i.e., 
deflated by the Uti price index of manufactures. Noreover , the instability 
during 1972-82 is relatively large even ‘7 a 101.g historical context: for 
example, based on the Economist index of commodity prices, the instability 
of primary ctimmodity prices during 1911-56 is estimated at 6.4 (percent 
of the trend), compared with 3.8 for i95)7-71. The instability for 1411-56, 
during which tile world witnessed three major wars (the First and Second 
World iJars and the Korean conflict) and the Great Depression, was therefore 
almost twice as large as for 1957-71, while the instability for 1972-82 
was mart? than three times as large as ror 1957-71. 



In order to examine the behavior of commodity price fluctuations since 
1957, the period has been di\?ided into two subperiods, 1957-71 and 1972-82. 
Although the choice of these two periods is somewhat arbitralsy, it is based 
on an examination of Chart 1 and, as explained later in subsection IL1.2.c.. , 
the approximate time at which a number of factors affecting commodity 
price behavior underwent significant changes. 

Primary commodity price instability, measured by the average percent- 
age deviation of the overall index of quarterly prices from long-term 
trend, increased more than threefold between 1957-71 and 1972-82 (Table 4); 
the instability doubled if measured as the average of the inst:,bilities of 
individual prices; and similar conclusions are obtained if the instahilit) 
around the medium-term trend is examined. Oil prices underwent a simil;lr 
change in the degree of their instability, increasing more than fivefold 
from 1957-71 to 1972-82 measured around long-term rrends, and more than 
tenfold if measured around medium-term trend?. Prices of manufactures also 
experienced higher instability, increasing threefold if measured around 
long-term trends and fivefold if measured around medium-term trends. 

Price instability around long-term trends increased for ;111 major 
commodity groups after 1971. The index of pric.2 instabiLity fo? food 
exhibited the largest rise !fourfold), and tlke subgroup most responsible 
for this sharp rise is cereals, whose instability more thnll quadrupled. 
Price instability for beverag?a and for agricultural raw mi~terinls approxi- 
mately trebled after 1971, with coffee and cotton experiencing the largest 
increases. Metal price instability rose by only 3U percent. 

Beverage prices were the most unstable in the 1957-71 period, and 
retained this rank in the 1972-82 period when the level of beverage !>ri.c.e 
fluctuations was on average more than twice that for all commodities. 
Metal price instability, which had been nearly as high as that for Lever- 
ages in the 1957-71 period, dropped to the lowesL rank of the four commodity 
groups during 1972-82. Price fluctuations of food and agricultural raw 
materials, rqhich had been relatively small during 1957-i’l, both increased 
sharply after 1971 to occupy the second and third rnpk. respectively. 

The difference in the relative behavior of metal prices in the two 
periods is noteworthy. Kelative to the other commodity groups, both the 
level of nominal prices and the deRree of instability declined sjgnir’i- 
cantly after 1971. There are several reasons for this. Let al prices 
experienced the highest average growth rate over the 1957-71 period, at 
2.5 percent, compared to negative or barely positive rates for the other 
groups. Metal prices rose particula-ly fast in the early 196Os, whicll 
enc0uragk.i a rapid expansion. of capacity by t.he end of the decade. During; 

the 196Os, copper output increased by 47 percent, nickel by 93 percent, 
and aluminum by 127 percent. With lower than expected rattas of metal 
consumption growth in ‘he 197Os, an excess capacity situation developed 

that limited nominal price increases and contained price instability 
relative to the other commodity groups that were more subject to suppl) 
co?stralnts. 
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Table 4. Instability of Primary Commodity Prices (1) 

1957-82 1957-71 197 2-82 

(In’ percent 1 

(A) 11 (B) 21 (A) 1/ (B) 21 (A) 1/ (B) 2/ 
Around t’le long-term trend 

Primary :ommodities 
Non-eL1 based on 

Aggregate index 
Aggregation of indi- 

vidual instability 
indices 2/ 

Food 
Beverages 
Agricultural raw 

material:, 
?ietals 

Oil 
Manufactures 

Around the medium-term trend 

Primary commaditles 
Non-oil A/ 

Aggregate index 
Aggregation of indi- 

vidual Instability 
indices 21 

Food 
Beverages 
Agricultural raw 

materials 
Xetals 

Oil 41 
Hanuf actures 

17 

24 (28) 11 (14) 22 (2.7 1 
19 (23) 5 (6) 19 (24) 
32 (36) 9 (11) 31 (35) 

20 (25) 4 (6) 14 (18) 
12 (16) 9 (10) 12 (16) 
50 (561 5 (7) 27 (31) 
15 (17) 2 (3) 6 (9) 

7 

13 8 18 
9 4 14 

10 4 23 

.9 
10 
10 

3 

(21) 4 

3 

(5) 13 

10 

10 
10 
14 

5 

(20) 

.T! Instability in column (A) is measured by the average of the absolute 
vaiu*s of percentage deviations of quarterly price from the trend: the 
long-term trend is estimated by the semi-log regression of quarterly 
price on rime; the medium-term trend by :he 19-quarter moving average of 
actual pz ice. In estimating the instability around the medium-term trends, 
1957-58 and 1981-82 are excluded from the sample years because the 19-quarter 
moving average of the prices could not be obtained for these years. 

2/ For the instability around the long-term trend, the standard error of 
escldate (in percent) of the semi-log regression is also reported in column (B) 
in parantheses. 

21 Figures represent the weighted average of instability indices of all 
individual non-oil primary commodities, which reflect offsetting price move- 
ments chat are not reflected in the aggregate index. 

j ;’ Unlike ether prices, oil prices in nominal 
exTept in 1973-7L 

terms were relatively stable 
and 1979-80. during which periods they increased sharply; 

the instabilitv index should therefore be interpreted against this particular 
behavior or’ oii prices. 
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A further breakdown into roughly half-decade periods provides addi- 
tional insight about the nature of the price instabili;y during the 1970s 
(Table 5). It appears that price instability for all commodities peaked 
in the first half of the 197Os, reflecting both the 1973-74 price boom and 
the 1975 decline. It then moderated somewhat in the latter half of the 
1970s) but was still sharply above the instability experienced before 
1970. The prices of food, agricultural raw materials, and metals all 
foilcwed this same pattern to varying degrees. Beverage prices were the 
exception, as they were most unstable in the latter half of the 1970s ns 

a result of the Brazilian frost in 1975 that caused a sharp rise in coffee 
prices in 1976-77. 

In silmmary, commodity price instability was much more pronounced in 
the 1970s than in the rest of the postwar period. This result holds for 
virtually all non-oil primary commodities irrespective of whether the 
instability is measured around a long-term or medium-term trena. 

Table 5. Instability of Primary Commodity Prices (2) A/ 

(1957-82) 

Whole Sub-Periods 
Period 1957-71 1957-60 19bl-65 1966-71 1972-82 1972-75 1976-82 

All exports 

Food 

Beverages 

Agricul- 
tural raw 
materials 

b!etals 

(Percent of the trend) 

6.70 2.25 0.87 1.44 2.06 13.37 14.40 11.40 -- ____ -- 

6.62 1.88 0.54 2.44 0.78 13.71 15.79 9.91 

15.54 2.94 2.32 2.89 2.55 34.41 18.49 45.86 

8.78 3.71 4.17 1.31 3.11 16.39 21.68 10.85 

8.77 5.01 1.13 4.17 6.39 14.41 15.56 11.96 

!/ Instability is defined as the average of the absolute values of percentage 
deviations of the quarterly piice from the 19-quarter moving average. 
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III. The Determinants of Primary Commodity Prices 

The decline in non-oil primary commodity pri.c.es in 1981-82 reflected 
both cyclical and trend factors. These factors are analyzed in this sectic 
by examining the statistical relationships since 1957 betkeen commodity 
prices and their main determinants, The tentative nature of this analysis 
is acknowledged, as commodity markets are influenced by a wide range of 
factors, many of which are not easily quantifiable. 

3n 

A model of commodity price determinstion is derived and estimated for 
major groups of commodities for various time periods. The main determinants 
of commodity prices are then analyzed specifically with regard to their 
relative impacts during the 1975 and 1981-82 world recessions. 

1. The model 

We start with a simple model incorl,orating tne fundamental features 
of a competitive international commodity market in which the price of the 
commodity is quoted in U.S. doi ars; we then appiy the model to broadly 
aggregated commodities. The model consists of demand and supply functions. 

a. Demand 

Demand for the commodity is specified as 

0; = AO (P~ED~ )-alP~ta *Yta3 (1) 

where 

% ’ = quantity demanded* 3 

pt = price (in U.S. dollars) of the commodity; 

PDt = average of the prices (in domestic currency) of substitutes in 
consuming countries; 

EDt = average of the exchange rates between the U.S. dollar and the 
currencies of consuming countries (national currencies/U.S. 
dollar) ; 

yt = level of economic activity in consuming countries; and 

+j, ‘L19 a*, “3 = parameters. 

Equation (1) is typical demand function for a cclmmodity which has subst i.- 
tutes. The meaning of PD, or Yt would depend on the nature of the com- 
modity. For, say, natural rubber, PDt could be the price of synthetic 
rubber , while for beef, it could be the prices of other meats. For meats 
as a group, PDt could be the prices of other food substitutes which 
contain similar nutritional elements. It shou1.d be noted that PD, is 
measured in the domestic currency of the consuming country. The meani rig 
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of Yt could be disposable income in the case of food or beverages, but 
it could also be automobile production in the case of natural rubber. 

If commodities are storable, the transactional, or nonspeculative, 
demand for stocks of the commodity may be specified as: i/ 

SD = A01 t - Qllrt + azlQF (2) 

where 

SD = t transactional, or nonspeculative, demand for stocks of the commodity; 

rt = real rate of interest; 

Qf = total flow demand for the commodity (illcluding both utilization 
and increase in stocks). 

In Equation (21, the demand for stocks for transactional purposes is a 
positive function of total flow demand for the commodity and a negative 
function of the real interest rate; this specification is based on the 
recognition that consumers of commodities would attempt to economize 
the use of inventories as the cost of holding inventories rises. The 
eqliation may be written in the first difference form: 

2. AS: = -~1Art+a21Aq~ (2)’ 

where A denotes "change"; e.g., t A$ = $ - SD 
t t-l' Equation (2)' suggests 

that the flow demand for stocks for transactional purposes would depend on 
the change in the real rate of interest and the change in the total flow 
demand for the commodity. 

In principle, a price equation could be derived by equating total flow 
demand to supply; in practice, the nonlinearity of the total flow demand 
equation derived from Equations (1) and (2)' would cause a serious problem 
in reducing the system for the derivation of a price equation in a rela- 
tively simple form. Therefore, we postulate an equation for total flow 
demand (consumption plus desired increase in transactional stocks) as 
follows: 

(3) 

1/ Stocks include those held in both exporting and importing countries, 
Although stocks would be held for various reasons, two obvious factors 
common to exporting and importing countries would be the volume of trans- 
actions of the commodity and the cost of holding stocks, which could be 
represented by the real rate of interest. 
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where qt = RnQt. Bquat ion (3) does not straightforwardly combine 
Equations (1) and (2)', but it captures fairly faithfully the essential 
features of the relationship, specified in those two equations, between 
the flow demand and the set of explanatory variables. A number of these 
features may be summarised as follows: 

(1) The basic features of the multiplicative consumption 
function in Equation (1) are retained in the new formulation. 

(2) Equation (3) is reduced to Equaticn (1) if Art = Aq: = 0; 
i.e., the flow demand for stocks should be zero in such a case. 

(3) In Equation (2), a negative Art and a positive Aq: 
imply an increase in the transactional demand for stocks; Equation (3) 
also captures this relationship. 

In Equation (3), the coefficients ( "1, 02) of PtEDt and PDt are 
specified to be different; in empirical estimation, we will also examine 
the case in which the two coefficients are constrained to be equal. 

b. Supply 

Production of the commodity may be specified as 

Q; = 

81 -62 83 
BO(PtESt) PS, St 

where 

(4) 

?t - suPPlY (production) of the commodity; 

=t = average of the production costs in exporting countries; 

ESt = average of the exchange rates between the U.S. dollar and 
the currencies of exporting countries (national currencies/ 
U.S. dollar); 

s, = exogenous supply shocks, such as weather, strikes, etc.; and 

Q, 61, 52, 63 = parameters. 

However, in view of the low short-run price elasticities (61, 62) of 
supply of primary commodities, the equation may be approximated by a 
simpler form. Ll 

l/ This extreme assumption of zero elasticities should yield an equation 
which would only approximate the real world. An equation which is based on 
the assumption of non-zero elasticities may yield estimates of the elasti- 
cities which are relatively small but statisrically significant. Alttlougtl 

it would be useful, the examination of such a case is left for a future 
study. 
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Q; = BoS, 
B3 

C. Determinants of price 

(4)' 

The system consist,ing of Equations (3) and (4)' may be closed by 
the equilibrium condition 

Qs = QD , (5) 

and can be solved for the price: 11 - 

Pl-~4wLPlpt 

= a,-i3,+cr3yt+u2pdt-oledt+ 

(6) 

where 

pt = .?nPt, yt = bnYt, pdt = ZnF'Dt, it= nominal rate of interest. 

St = gnSt, edt = RnEDt, ~1~ = enA, B, = tnbo, and L = lag operator 

(e.g., Lpr = Pt.-l9 L2Pt = pt-2' etc.). 

In deriving Equation (6) for price, the real rate of interest rt is 
defined as 

rt = it - Apt (7) 

Equation (6) identifies major variables affecting commodity prices; 
they include three demand-side variables (economic activity, yt; price 
of substitutes, pd,; and change in nominal interest rate, Ai,, a supply- 
side variable (supply shocks, St>, and exchange rate (edt). The equation 
is in a dynamic form, suggesting lagged responses of commodity prices to 
changes in the explanatory variables. The equation would have a more 
complicated dynamic structure if both the supply and demand equations took 
more proper dynamic forms to enable us to interpret %i s(i=1,2,...,5) 

l/ In closing the system in this manner, it is assumed that actual 
stocks are always equal to desired stocks. Equation (6) may be called a 
"transfer function," in the sense used by Zellmer and Palm, rather than a 
"reduced form." In the equation, all the current and lagged endogenous 
variables except for price are eliminated. In a typical reduced form, any 
lagged endogenous variables in the structural system could be present as 
explanatory variables. (See A. Zellner and F. Palm, "Time Series Analysis 
and Simultaneous Equations Econometric Models," Jotirnal of Econometrics 
(May 1974)). 



- 15 - 

and B3 as truly short-run elasticities. The equation would have a still 
more complicated dynamic structure if recognition were given to the fact 
that the market may not always be in equilibrium. 

In spite of all its simplicity, Equation (6) inciudes not only the 
important variables that affect commodity prices but also the parameters 
that aetermine the extent to which the variables affect the prices. The 
main features of the relationship are summarized in the following paragraphs: 

(1) Economic activity 

Economic activity affects commodity prices because demand for 
primary commodities is generated by economic activities in consuming 
countries. Unless the supply function is horizontal, the extent to which 
economic activity affects commodity prices is an increasing function of 
the elasticity of demand with respect to economic activity (o3). There- 
fore, the effect of economic activity on commodity prices silould be more 
pronounced for agricultural raw materials or metals, for which the para- 
meter value is known to be relatively large, than for food or beverages. 

(2) World inflation 

Unless accompanied by offsetting movements of exchange rates, 
inflation in importing countries would affect commodity prices by raising 
the domestic price of substitutes in importing countries. Commodity prices 
could be affected not only by general inflation, but also by sharp increases 
in tlie prices of a specific commodity such as oil, being a major determinant 
of the prices of the synthetic substitutes of many primary commodities and 
of production costs of other commodities. Finally. inflation can also 
affect investor demand to the extent that storable commodities are purchased 
as a hedge against inflation. 

(3) Exchange rates 

The movements of the exchange rates of the currencies of import- 
ing countries vis-a-vis the U.S. dollar would affect commodity prices 
expressed in U.S. dollars because they affect the quantity demanded through 
changes in relative prices (commodity prices expressed in the domestic 
currency relative to the prices of substitutes or factors of production). 

(4) Interest rate 

Equation (h) shows that the level of commodity prices should be 
a negative function of the change in the nominal rate of interest. This 
implies that a relatively high rate of interest, unless it increases, 
should not affect commodity prices because it would keep the flow demand 
for stocks for transactional purposes at a constant level. 

Interest rates can also affect user demand through their effect on 
the cost of credit sales, again contributing to an inverse relationship 
with commodity prices. Interest rates may also affect demand for primary 
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commodities through their impact on investor (or speculative) demand. 
Lober real interest rates encourage investor demand for commodities, \. i1.e 
higher real interest rates increase the opportunity costs of holding 
commodities. This effect would also result in an inverse relationship 
between real interest rates and commodity prices. Finally, on the supply 

side, interest rates can affect commodity prices through their influence 
on production costs. 

(5) Supply shocks 

The role of supply shocks as determinants of commodity prices is 
particularly important for food or beverages for which demand is relatively 
stable but annual supply is unstable, compared with agricultural raw 
materials or metals, for which supply is relatively stable. 

In analyzing the channels through which the major variables included 
in Equatioil (6) affect commodity prices, it is extremely important to dis- 
tinguish between autonomous and induced changes in these variables. For 
example, a depreciation of the consuming countries' exchange rates vis-a-vis 
the U.S. dollar caused by an acceleration of the same magnitude in the 
domestic inflation in those countries may not affect commodity prices. 
Similarly, if worldwide inflation accompanied by restrictive monetary 
policies induces an acceleration in the increase in the nominal interest -- 
rate, the positive effects of the inflation on commodity prices could be 
more than offset by the negative effects of the interest race movements 
and their possible dampening effects on economic activity. 

d. Limitations of the model 

The following limitations of the model stlould be noted: 

(1) The model does not capture the role of speculative demand 
in the determination of commodity prices; anticipation does not play any 
role in the model. Accordingly, the model does not fully recognize primary 
commodities as assets. In view of the growth of futures markets for a 
number of commodities in recent years and also of the importance of some 
primary commodities as assets, a comprehensive model should incorporate 
the role of anticipation and the rates of return on commodities relative 
to those on other assets (i.e., major currencies and financial assets). 
The interest rate variable included in the equation, however, may reflect 
in an imperfect way the speculative demand for commodities, as it partially 
represents the opportunity cost of holding commodities. l/ - 

A/ Although the anticipation of the future price movements does not play 
any role in the model, Equation (6) is not incompatible with models in 
which such anticipation is explicitly incorporated. For example, a partia'l 
adjustment commodity market model with a stock demand equation based on 
an adaptive price expectation scheme would yield a price equation similar 
to Equation (6), although restrictions on the parameters are different. 
(See B.T. McCallum, "Competitive Price Adjustments: An Empirical Study," 
American Economic Review, Vol. 64 (March 1974)). 
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(2) The model is essentially a short-run model, largely demand 
oriented. Therefore, it does not capture the longer-term dynamic inter- 
actions between price and supply. 

(3) The model is based on the assumption that the causation 
between world inflation and commodity prices is unidirectional, from world 
inflation to commodity prices. To the extent that the causation also runs 
in the opposite direction, the conclusions would have to be qualified. 

2. Applications of the model 

On the basis of Equation (6) derived in subsection 1. historical data 
are used to estimate statistical relationships between commodity prices 
and a number of major explanatory variables identified in the equation. 
In this way, the effects of critical variables on commodity price movements 
can be analyzed. The focus of analysis will be on the role of the major 
variables included in Equation (6) in affecting commodity prices during 
various phases of price cycles, particularly during the lY75 and the lY81-82 
recessions in the industrial economies. 

a. Description of data 

Equation (6), in first difference form, becomes: 

[al-oq(l-L)21Apt 

= oO-B0+03Ayt+02Apdt-olAedt 

(6)' 

The equation is estimated, with and without the equality constraint for 
the coefficients of Apd, and -Aedt, in the dyn: ic form of the 
following: 

where Bi’s (i=1,2 ,...,5) are all expected to be positive and the order 
of the lag polynomial for each of the variables (all quarterly series) 
are to be determined empirically. The variables are defined in logs as 
follows: 

pt = aggregate index of non-oil primary commodity prices. All 
commodities, food, beverages, agricultural raw materials, 
and metals. Equations for these groups of commodities are 
estimated separately. 



Yt = 

pd, = 

edt = 

it = 

St = 

b. 

- 18 - 

economic activity ic industrial countries. Indj %‘rs of indast t-i21 
production for seven industrial countries (the United States, 
Japan, Canada, and four European countries: German)-, France. 
Italy, and the United Kingdon) are aggregated wjth their 1975 

GNPs as weights. 

domestic price of substitutes. Ideally. the prlcrs of substiEII&cs 
should be used, but because of paucity of information the whole- 
sale price indices (WPIs) of consuming countries are used as ;I 
proxy. The variable is defined in terms of domestic currencies. 
The same seven countries as in yt are used with rhe same weights. 

exchange rate. Weighted average of the exchange rates of the 
seven countries vis-&vis U.S. dollar. The same weights as in 
yt are used. 

world interest rate. Proxied bv the London three-month Eurodollrlr -- 
rate. This represents primarily the cost of holciinp stocks. As 
argued in subsection 1, the price equation should have the changt 
in the interest rate as an explanatory variable; the equation 
for the rate of change in price (Apt) should thti$efore have 
the second difference of the rate of interest (?-it). 

supply shocks. By examining the series of prodllctlon of primary 
commodities and prices, ttle quarters in which s~~~.ply shocks were 
unusually large were identified for food and be\.+ra$es; for 
agricultural raw materials and metals, no such ql.arters were 
identified. Dummy variables were created for trie food and 
beverage groups. 

Behavior of the variables underlying 
commodity price movements 

In this section, recent movements in the major exp .matory variables 
regarding commodity price determination are first analy;l! 2. These variable: 
are then tested in the following subsection in a regresli in analysis accord:: 
to the model developed in the previous section. 

Important changes in the environment of commodity tr ;e are summarizec: 
in Table 6 and illustrated in Chart 3. The first part c.tT the table shows 
sharply higher average nominal commodity prices (122, rJith !975=100) for 
the 1972-82 period relative to the average (53) for l’ji?-7 hut the gain 
for the 1972-82 period is more than offset by the irk;-lation znat is indica:?;. 
by the rise in the general price level in industrial countr -. Althouph 

the rates of increase in economic activity slowed down, the average rates 
of increase in non-oil primary commodity prices were sharp1.y higher during; 
the 1972-82 period than during the 1957-71 period partly as a result of’ 
the sharply higher world inflaticn. Ttle annual average rate of increase 
in industrial production declined from 6 percent during the 1957-71 period 
to 2 percent during the 1972-82 period, but the annual increase in the 

average WPT for industrial countries rose from 1 percent during the former 



Table 6. Behavior of Variables Affecting Commodity Prices 

Average Percentage Instability 2/ Around 
Average Level (1975=100) 1/ Change Per Annum Long-Term Trend 
1957-82 1957-71 1972-82 1957-82 1957-71 1972-82 1957-82 1957-71 1972-82 

- 

Primary commodity prices 

All 
Food 
Beverages 
Agricultural raw 

materials 
Metals 

82 53 122 5.1 0.4 6.5 21 5 20 
63 40 97 5.4 1.0 4.6 23 6 24 

110 63 178 6.1 -0.6 11.1 36 11 36 

92 63 132 4.2 -1.6 5.8 25 6 18 
87 63 122 4.6 2.5 6.6 16 10 16 

Variables affecting 
commodity prices 

I 

2 

Economic activity 
GNP 84 
Industri-il production 87 
Manufacturing output 85 
Capacity utilization 95 

Inflation (domestic 
currency) 
WPI 81 
CPI 81 
Oil price (U.S. dollars) 72 

Exchange rate 
Of U.S. dollars vs. 

basket of 7 
currencies 106 

SDR 113 
Interest rate 

Eurodollar rate 
(nominal) 102 

I 

66 109 4.2 5.0 2.8 4.2 1.4 2.1 
68 114 4.6 5.9 2.3 7.1 2.6 4.3 
66 111 4.5 5.7 2.6 6.6 3.3 3.8 
97 93 -0.2 -0.4 -1.0 4.0 2.6 3.6 

57 116 5.0 1.4 9.5 15.0 2.3 4.2 
55 119 5.5 3.0 9.4 11.3 2.2 1.8 
16 143 13.3 -0.3 28.3 55.8 6.7 31.9 

110 101 -0.5 0.1 0.2 4.2 0.9 4.8 
121 102 -1.0 -0.0 -0.4 5.6 0.2 5.7 

74 142 5.7 7.5 8.5 25.0 17.2 30.4 

1/ Except for capacity utilization, the unit of which is per cent. 
-3 The.standard error of estimate of 

by-NM. 
the semi-log regression of price (quarterly data) on time multiplied 
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period to 10 percent during the latter; the average annual increase rn 
commodity prices rose from less than 1 percent to 7 percent. The data in 
the table also help to explain the sharp increase in the 2rstability in 
commodity prices during the 1972-82 period comparcii with the 1957-71 period. 
The instability of all major variables (economic activity, world inflation, 
exchange rates, and interest rates) affecting commodity prices was higher 
during the 1972-82 period than during the 1957- ‘1 period. The following 
paragraphs summarise significant changes in tile major determinants of 
commodity prices during the sample period. 

(1) Economic Gctivity 

Industrial production of seven major industrial countries expanded -. 
at a rather steady rate from 1957 to 1971 (Chart 4). Thereafter, not only 
the trend became slower, but fluctuations around the trend increased marked1 y. 
The sharp inrrease in industrial production from 1972 to 1974 and the subse- 
quent decline in 1975 coincided with similar movements in commodity prices 
over this same period. Industrial production then rose rather steadily 
until 1980 when it declined by about 1 percent. During this period, 
commodity prices also rose except for a one-year decline in 1978, caused 
largely by a sharp drop in beverage prices due mostly to supply factors. 
The decline that occurred in 1981 lagged the declir? in industrial produc- 
tion by about three quarters. 

It has beer, suggested ttlat one of the reasons for the sharp rise alld 
fall of commodity prices during 1972-75 was the fact that the business 
cycles of the major industrial countries were synchronised to an unusual 
degree during this period. A/ Compared with previous cycles that were 
often at least partially offsetting, the synchronized expansion of the 
industrial countries from 1972 to 1974 placed great pressure on available 
commodity supplies. The subsequent decline in 1975, as shown In Chart 4, 
was also synchronised, placing equally strong downward pressure on com- 
modity prices. Since 1975, however, the business cycles of the major 
industrial countries have not maintained this synchronization, although 
during 1981-82 (with the exception of Japan) they declined together. The 
synchronized cycle of 1972-75, therefore, does not appear to have been the 

beginning of a common business cycle, as some argued. Its occurrence, ljow 
evei, may have contributed to commodity price instability which, as shown 
earlier, reached its peak during the same period. 

(2) World inflation 

The rate of world inflation increased sharply after lY72 (Chart 5). 
The race of increase in wholesale prices of the industrial countries reached 
its peak in 1973-74 at an average annual rate of lb percent, coinciding 
with the peak in commodity price increases during the same period. The 
second highest level tif wholesale price inrlation occurred i-n 197Y-80 and 

-_ 
1/ R. Cooper and R. Lawrence, “The 1972-75 Commodity Boom, ” Brookings 

Papers on Economic Activity, No. 3, Brookings Institution (Washington, 
1975). 



- 203 - 

180 

160 

140 

80 

60 

CHART4 

INDUSTRIAL PROOUCTION 
11975=100) 

.‘*, 
; l . 

: : ’ 
: 

, ..’ . 

0 e-1.*a’..% 
1957 1959 1961 1963“ 1965 1967 1969 1971 1973 1975 1977 1979 1981 



.- 20b - 

200 

180 

160 

140 

CHART 5 

WHOLESALE PRICE INDEX 
l1975=100) 

- 

Europe 

208 
1957 1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 



- 21 - 

was also accompacied by relatively high increases in nominal commodity 
prices. The price of petroleum experienced its greatest surges in these 
same two periods (Chart 6). Petroleum is a major component of the produc- 
tion costs of a wide range of primary commodities, in the form of energy 
costs for some (e.g., metals) and in the form of other inputs for others 
(e.g., fertilizers). Petroleum prices aiso strongly influence transporta- 
tion costs and, in addition, petroleum-based synthetics comprise some of 
the most important substitutes for agricultural raw materials. Finally, 
movements in petrolecm prices over the last decade have perhaps been as 
good an indicator as any of the trend in inflation, Leading major surges 
in prices in both the early and late 1970s. Petroleum price movements may 
also influence commodity prices indirectly through their impact on the 
business cycle, but their impact on the business cycle is still a debatable 
issue. l/ The role of petroleum prices in the fluctuations of non-oil 
primary-commodity prices needs to he examined further. 

(3) Exchange rate 

Since the end of 1971, exchange race fluctuations, particularly 
of the U.S. dollar with other major currencies, have been much greater 
than in the rest of the postwar period. For example, the 1J.S. dollar 
depreciated by about 14 percent against the basket of major currencies 
during 1971-74 (Chart 7). It then appreciated somewha: in 1975 before 
depreciating again during 1976-79 by about 12 percent. Finally, it appre- 
ciated sharply during 1981~b2 by oJet 20 percent. These movements in the 
dollar exchange rate since 1971 appcer to be inversely related to primary 
commodity price movements. 

As indicated earlier, the Impact of an exchange rate change on demand 
for a commodity depends on the relevant elasticities: an appteciat!qn of 
the U.S. dollar would tend to reduce demand, whereas a depreciation shou1.d 
tend to increase demancl. Exchange rate instability may influence specula- 
t ive demand for primary commodities, with a higher degree of instability, 
causing a greater demand for primary commodities as a hedge against exchange 

rate risk. 2/ Although other means of hedp;ing exchanjre rate risks exist, 
primary commodities have the advantage of avoiding the problem of exchange 
restrict ions. This impact of excha;lge rate fluctuntjons on commodiry pricts, 
however, does not necessarily result in an inverse relationship. 

(4) Interest rate 

Interest rates in the industrial countries have experienced much 
greater fluctuations in the 1970s than at ar.y other time in the postwar 
period. and they have also reached postwar highs (in both nominal and real 
terms) during this period. Interest rates can influence commodity prices 
on both tile demand and supply sides. High interest rates in the 1970s have 

_---.-. . 
l-1 P. K. Carby, “The Price of Oil and L!orld Inflation and Kecess>zF- 

American Economic Review, Vol. 72 (September lY82), pp. 73%751. 
21 See E. Grilli’and F1. Yang, “Real and Monetary Determinants of Non-Oil 

Commodity Prices” (ucpublished, WorLd Bank Working ?aper Ko. lY81-h, 
December 1Ytil). 
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greatly increased the cost of holding inventories, thereby resulting in a 
rundown of user stocks of raw materials that has put further downwaru 
pressure on demand for current production. Several recent studies llavc 
related char,ges in the real rate of interest to changes in inventor} 
levels and drawn implications for commodity prices. 1/ - 

The generally higher real interest rates that prevailed in the 1970s 
compared with earlier levels have also resulted in producers holding lower 
levels of raw material inventories. For example, because of the increased 
cost of holding stocks in the 197Os, tile major grain exporting countries 
moved from a policy of holding large stccks to a policy of production 
adjustments. 2/ This supply-side effect would not necessarily lead to an 
inverse relationship between interest rates and commodity prices, but it 
miglzt well be one of the factors explaining FL-eater comn1odit.y price 
inst:tbilit\, in the 19iUs. For example, it Ions been shown th3t in 1972, 
immediately preceding the comlcodity price boom, stocks as percent of trend 
proci\Ict ion were lower than their 19h5-7t.1 averages across a wide range of 
storable raw materials. -3_/ 

(5) ,Supply shocks 

Except for the effect of interest ;‘ates on production costs, the 
determinants of commodity price behavior discussed so far have all been 
demand-related. For individual commodities, however, particularly food and 
beverages whose supply often depends as much on the weatner as on expected 
demallrr, supply-related determinants_- may be quite important. It has been 
documented, for example, that in 1973 unusually poor growing conditions in 
much of the world were a major factor in the subsequent sharp increase in 
food prices, and that the 1’375 frost in Brazil contributed significantly to 
the subsequent rapid rise irL coffee prices. 

In explaining movements in overall commodity prices, tlowever, ttlese 
supply factors ate dir’ficuit to annlyze, as supply-related data are often 
not available. Horeover, supply factors are usually impossible to forecast 
so that their usefulness for more than n very short-term outlook exercise 
is limited. 

The rapid growth of futures trading has led some to attribute pnr~ of 
tile increased commodity price instahilitb in the 1970s to a rise in 

demand. specrllnt ive 4/ Durinp the 197f.15 t?otI: Liie vclI.qe of tutut-es trndinf!, - 

l/ E. Grilli and N. Yang, lot. 
-- ----..__ 

cit., and P. Gotur, “Effects of Inter,es;t 

Kates on Commodity Prices: Some Empirical Res~~lts” (unpublished, Internntion;~.!. 
:lonetnry Fund, 1963). 

2/ D. T. b!orrow, The Economics of the Xnternational Stockholding of Whes, 
Research Report 18, International Food Policy Research lnstitute (Washington, 
September 19801, pi. 2-23. 

3/ B. Boswortll and K. Lawrence (lYY2), Commodity Prices and the biew 
InTlntion, 

--- -. 
The Brookings Institution (\dashinp,con). 

4/ R. -Cooper and K. T,awrenctl, lot. cit.; E. hosworth and K. Lawrencfl, 
10;. cit. __--___ 
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and the number of contracts increased sharply. Trading volume (in millions 
of contracts) increased from 13.6 in 1970 to Y2.1 in 1980, and the number 
of contracts traded increased from 40 to 82 over the same period. 

Although the fact that speculative activity increased during the 197Cs 
is not disputed, it is still questionable whether this increased specula- 
tion was a cause or an effect of increased commodity price instability. A 
recent study testing the direction of causation has lent support to the 
hypothesis that commodity price instability had led to greater speculation 
rather than vice versa. l/ An extensive and inconclusive literature exists, 
however, on whether speculation is stabilizing or destabilizing, a question 
which is beyond the scope of this study. 

C. Estimation results 

Equations are estimated for each group of commodities (all commodities, 
food, beverages, agricultural raw materials, and metals) for three sample 
periods: 1958 01-1982 Q?, 1958 Ql-1971 Q4, and lYi’2 41-1982 Q2. The end 

of 1971 is used as the point for dividing the whole sample period into two 
subperiods because the fluctuation in commodity prices has become substan- 
tially more unstable since 1971 2/ and a number of important events took - 
pla\.e around that time: (i) major currencies began to float in the last 
quarter of 1971 following the breakdown of the system of fixed exchange 
rates; (ii> the large increase in oil prices in 1972 had far-reaching 
effects on the world economy, which has since been going through major 
structural changes; and (iii) the year 1972 was also the year in which the 
1973-74 commodity price boom began and a number ,f futures markets were 
instituted for major primary commodities. 

Table 7 summarizes the results of estimation of the price equation in 
the first difference form for groups of commodities. Suppressing weak 
variables, the estimation is carried out with and without the constraint 
for the variables pd, and edt. 

(1) Explanatorv power of equations 

The results are more satisfactory for the 1972-82 period than for 
the 1957-71 period. The adjusted coefficients of determination are higher 
for the 1972-82 period than for the 1957-71 period for all commodity groups. 
The variables included in the equation explain a substantial proportion of 
the variations in the rates of change in prices for all groups of commodi- 
ties except for beverages. The adjusted coefficients of determination for 
the whole sample period (1957-82) range from 0.171 Eor beverages to 0.473 
for all the commodities with the equality constraint for the coefficients 
for Apd, and Liedt; they range from Q.183 for beverages to 0.495 for all 
commodities without the constraint. These coefij.cients of determination 

L/ D. Rutledge, “Trading Volume and Price Variability: New Evidence of 
the Price Effects of Speculation,” Lnternational Futures Trading Seminar 
Proceedings, Vol. V (Chicago Hoard of Trade, 1979), pp. 161-174. -- 

z/ See Chart 1 and Table 4. 
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‘Jep.Sd.?“t Explanatory Variables 

Variable: Lagged Economic 1nteresc Supply Shocks 
price of Sample rr1ce ACClYlLy Inflecion (Food) (Beverages) 

bPt Period CONltWlt PPP1 AYt AYt-1 Opd, - Acd, -xyy sf, Sbt 
yy2 “U SEE 

4% kc 

hll CamaAiLle~ 

1958-82 

19>8-71 

1972-82 

1958-82 

1958-71 

1972-82 

1958-62 

1958-7, 

197242 

AgriC”lrura1 
IBY maccrial~ 

1958-62 

1958-7 I 

1972-82 

tlerals 

1958-82 

195u-il 

1972~tJ2 

-0.028-e 
(-5.07) 

-0.032’* 
(-5.63) 

0.979’* 0.610** 
(3.66) (2.b4) 

1.005*" 0.655. 
0.83) (2.59) 

1.412** -0.003 
(6.37) (-1.56) 

1.79-a* -u.q92** 
(6.46) t-3.&3) 

-0.013* 0.560’ 0.106 1.054* 
(-2.4J) (2.31) (0.46) (2.17) 

-0.028 -O.ObS* 
(-1.37) (-2.51) 

-0.023 -0.067. 
(-1.11) (-2.51) 

-O.O3C. 
1-2.621 

1.179. 
(2.ZB) 

1.LUl4* 
(2.05) 

l.JM5.. 
0.83) 

-0.004 
(-1.76) 

-5.008 
(-1.91) 

-0.ou4 
C-1.18) 

-G.oL4** u.900. l.B3b*' 
(-2.85) (2.47) (5.15) 

-0.053 -0.065 
C-1.16) C-1.76) 

-0.053 
C-1.63) 

-u.030** -a.a73* 2.38(1** -1.230” -0.046 
(-3.00) (2.43) (5.29) (-2.613 (-1.41) 

-0.UO7’ 
(ir.99) 

-0.047. 
(-2.57) 

G.381 0.223 
(-1.32) (0.33) 

1.511. 2.236** -0.062 
(2.33) (3.86) C-1.41) 

-0.011 0.229* 1.115. U.255 -0.134* 
C-0.94) (2.16) (2.25) (O.J4) (-2.00) 

-0.018 0.210 1.107’ 0.843 0.014 -0.138. 
C-1.46) (1.98) (2.25) (1.39) (0.65) C-2.07) 

-0.003 
C-0.29) 

O.OUS 
!O. 19) 

0.1a0 
(1.31) 

0.159 
(0.95) 

-0.062 0.249 
C-0.13) (O.ZAj 

2.271’ -0.232 -0.136 
(2.42) t-0.29) (-1.44) 

-u.uzo** 0.858’. 

(-2.a1, (1.18) 

-0.018’ 
(-2.32) 

0.299.. 1.490** 

0.17) (h.65) 

0.307** 1.471** 
(3.22) (4.55) 

0.71L -1.0059. 
(1.90) (-2.65) 

-0.007’ 

C-2.54) 

-0.007’ 
C-2.50) 

-o.ozo** 
(-2.93) 

1.102 -0.Olb. 
(1.64) (-2.54) 

-0.011 
C-0.79) 

0.210 1.035’. 
(1.80) 0.17) 

0.212 2.155.’ 
(1.U) O.SO) 

0.645 
(l.Otl) 

-0.007 
C-1.91) 

-0.02a** 1.533.4 
C-3.20) (3.97) 

-0.007* 
(-2.10) 

1.511.. 
(3.94) 

1.797’. 
iS.i)4) 

1.751.’ -1.s5:- 
0.84) (-3.78) 

-0.007* 
t-2.07) 

-0.u1e 0.9:5 
(-1.4i)) (1.60) 

1 .l(c3 
Cl.431 

-0.xJ2 
(-O.lb) 

-0.017. 1.806.. 
(-2.46) 0.33) 

1.933’. 
(4.18) 

-0.008. 
C-2.051 

0.473 1.72 0.038 

0.495 1.66 0.037 

O.li.3 1.87 0.023 

0.522 1.7; O.USU 

0.28U 2.09 O.Ub2 

0.301 l.Y’J U.ubl 

_- 1.69 U.I!13 

LJ.3:7 I.32 0.082 

0.171 1.7” lO.ll83 

U.183 i.75 o.un3 

__ 

Il.203 1.53 '!. 114 

I!.416 1.82 U.lU7 

11.412 I.Bb 6.047 

:3.233 l.d5 11.0;: 

0.461 1.67 0 ."bU 

O.llh 1.84 iJ.UbJ 

0.269 1.n3 O.Ubl 

O.U3C 1.86 'v.d62 

er.413 1.84 lJ.0h7 
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are somewhat higher than those of a previous study with a similar dependent 
variable but excluding the interest rate and exchange rate as independent 
variables. L/ For the 1972-82 period, they range from 0.203 for beverages 
to 0.522 for all commodities. 2/ - 

The results are less satisfactory for the 1957-71 period than for the 
1972-82 period, probably because the fluctuations of the demand-side 
variables were substantially less during the former period than the latter, 
implying that in relative terms, supply shocks were more important in 
determining the fluctuations of commodity prices during the former period 
than during the latter. The results suggest that this was the case 
part iculariy for the food and the beverage groups. 

(2) Effects of major explanatory variables on commodityprices -- 

The model confirms the influence of the level of economic activity, 
world inflation, and exchange rates on commodity prices. For the period 
19X3-82, these variables are highly signif icant for all groups of commodities. 
The only exception is the coefficient of the inflation variable which is 
not significant for beverage prices; this result ..,ay be due to the domin.ance 
of supply shocks in the fluctuation of beverage prices. 

The elasticity of overall commodity prices with respect to industrial 
production is estimated at about 2 for the 1972-83 period, higher than the 
estimated elasticity (about 1.7) for the 1957-71 period. As can be expected, 
the coefficients of the industrial production variables are larger for 
agricultural raw materials and metals than for food and beverages. 

The elasticity of overall commodity prices with respect to inflation -- 
is somewhat larger than unity when the absolute values of the coeffi- 
cients for the inflation (measured in domestic currencies) and exchange 
rate change variables are constrained to be equal. The coefficients vary 
substantially, among commodity groups, ranging from a value that is not 
statistically different from zero to a value close to 2. 

The role of the exchange rate in the determination of commodity prices 
is indicated in the results of the regressions in which the exchange rate 
is included separately as an explanatory variable. The results support 
tllc hypothesis that exchange rate fluctuations are one of the major causes 
of observed instability of commodity prices for the 1972-82 period. 31 The 
elasticity of overall commodity prices with respect to the U.S. dollar 

11 Enoch and Panic, “Commodity Prices in the 197!Js,” Bank of England 
Quarterly Bulletin, Bank of England (London), Vol. 1 (March 1981). 

21 The coefficients of determination between the actual and the pre- 
dicted prices are far higher than the adjusted coefficients of deter- 
mination from the repression based on the rates of change for all groups 
of commodities, ranging from 0.973 for metals to 0.993 for all commodities; 
they are also higher for the 197 2-82 period than for the 1958-71 period. 

3/ See the analysis at the end of this subsection. - 



exchange rate vis-a-vis major currencies 
than unity. The coefficients vary among 
is not significant for beverage prices. 

is estimated as somewhat greater 
commodity groups; the coefficient 

The effects of interest rate changes on commodity prices are not 
sufficiently robust; the results reported in the table are based on the 
interest rate variable lagged by one quarter as an explanatory variable, 
and suggest an inverse relationship as indicated in the model introduced 
earlier. However, if the same equations are estimated with the current 
interest rate variable as an explanatory variable, the estimated coeffi- 
cients become either positive or weakly negative. The results with a 
one-quarter lag are strong for agricultural raw naterials and metals. 11 
Notwithstanding these rather inconclusive results, the unusually high - 
levels of real interest rates during 1981-82 may have contributed to the 
downward pressure on commodity prices by encouraging inventory reductions, 
just as the predominantly negative real rates of interest during the 1970s 
may have exerted upward pressure on nominal commodity prices. 

The strong negative constant term estimated for all groups of commodities 
except for beverages is also noteworthy. It reflects the effects of the 
secular drifts of the supply and the demand functions as specified earlier. 
For example, the supply function as specified in Equation (4)’ does not 
include variables accounting for the long-term expansion in production 
capacity of primary commodities and the innovations in production techno- 
logies . Also, the demand function as specified in Equation (3) does not 
include variables accounting for secular driEts in the demand function 
that could have occurred because of the long-term growth in the production 
of synthetic substitutes. The estimated constant term measures the net 
effects of the omitted variables that influence the secular trend of 
commodity prices. In other words, tile estimated coefficient suggests that 
had the expansion in production capacity, innovations in production techno- 
logies, and other secular factors occurred as they did, but had the variables, 
such as economic activity and relative prices, that are included in the 
equations, not changed, commodity prices would have declined by more than 
2 percent a quarter. L.! 

A/ A lagged effect of interest rate changes on commodity prices is con- 
sistent with a lag associated with expectations and the lags in delivery 
of inventory items ordered in the previous period. In the Grilli and Yang 
study, lot. cit., the interest rate variable was also significant with a 
one-quarter lag. 

21 Interpretation of this coefficient requires caution. Had demand not 
gr&n because of the long-term stagnation in economic activity, production 
capacity of primary commodities may not have grown as it did historically. 
Use of the equation, therefore, for long-term simulations and forecasts, 
should be conducted with these complex causal relationships fully recognised. 
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(3) Other results 

The dynamic nature of the equations should be noted: in the 
equation for all commodities, both the coefficients for the current and 
lagged activity variables are significant; in the food and beverage 
equation, only the lagged activity variables are significant; and in the 
beverage and agricultural raw materials equations, the lagged dependent 
variables are significant. l/ - 

There is some indication that for beverages and agricultural raw 
materials, the responses of commodity prices to changes in the explanatory 
variables are not instantaneous, as suggested by the estimates of the 
coefficients for the lagged dependent variables which are in some cases 
significantly positive. The estimated coefficients for supply shocks all 
have the expected signs without exception; however, the supply shocks, 
being quantified as dummy variables distinguishing only those quarters 
during which conspicuous effects of supply shocks occurred, are not dealt 
with adequateiy in the model. 

The results indicate that the values of some coefficients changed 
between the 1958-71 and the 1972-82 sample periods: in virtually all cases, 
the coefficients of economic activity variables became larger in absolute 
terms in the latter period than in the former, implying a greater fluctua- 
tion response of commodity prices in the latter period to variations in 
economic activity. 2/ A possible explanation for the greater response of 
commodity prices to-changes in economic activity in the 197Us may be that 
larger absolute upward fluctuations in economic activity result in capacity 
constraints being reached and that larger downward fluctuat.ions succeed in 
overcoming a ratchet effect that limits downward price movements in response 
to smaller declines in economic activity. The increasea use of futures 
markets in the 1970s may also have resulted in greater responsiveness in 
commodity prices to underlying real and monetary variables. 

Possible shifts of the coefficients between the two subperiods (1958-71 
and 1972-82) have been tested separately for each coefficient with the main- 
tained hypothesis that all the other coefficients have remained the same 
during the entire sample period. A/ The tests suggest that the coeffi- 
cient of economic activity may have shifted during the period for all 
commodities, beverages, and agricultural raw materials. No strong 
evidence is obtained for any other coefficient (Table 8). 

1/ See Annex for the results of the tests on the significance of lagged 
dependent variables. 

2/ These results are consistent with those obtained by Enoch and Panic, 
10;. cit., using a different model specification but a similar breakdown of ___- 
time periods. 

3/ A number of studies have tested various hypotheses on the structural 
shifts of the commodity markets. See E. Grilli and II. Yang, lot. cit., and 
E.C. Hwa, “Price Determinants in Several International Primary Commodity 
Narkets , ” Staff Papers, International Monetary Fund (Washington), Vol. 26 
1 (1979), pp. 152-88. 
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d. Comparison with other studies 

As referred to earlier, other studies have developed and tested various 
models of commodity price determination. l/ Like the present study, all of - 
these studies analyze prices of groups of commodities except for the two 
studies by Hwa, which analyze six individllal commodities. Unlike the 
present study, however, most of these studies use the relative price of com- 
modities to manufactures prices as the dependent variable, except for Hwn 
(1979 ar:d J.981) and Enoch and Panic, who use cllclnges in the nominal price 
of commodities. The argument that world economic activity is positively 
related to non-oil primary commodity prices has been well established, as 
all of these studies obtained significant results for this relationship. 
The price of manufactured exports was shown to be positively related to 
commodity prices in one study (Enoch and Panic), and the price of oil and 
oil price shock dummy variables had significantly positive coefficients in 
other studies (Enoch and Panic, Gotur, and Grilli and Yang). In all C.hese 
studies, however, the exchange rate variable was not tested separately. 
lnflntionary expectations were shown to be positively related to the pricc>s 
of several individual commodities (Hwa 1479). Two studies also found that 
the level of interest rate--not the change in interest rate as in the present 
study--is negatively associated with commodity price movements, especially in 
the case of metals and agricultural raw materials (Gotur, Grilli and Yang), 
but one found insignificant results (Enoch and Panic). Supply-side variables * 
(such as production of a commodity or group of commodities, and stocks) were 
introduced in several studies which stlowed the expected inverse relationship 
with commodity prices (Bosworth and Lawrence, Cooper and Lawrence, Hwa lY7Y 
and lS~r?,l). Finally, one study found that commodity prices are positively 
relattld to exchange rate variability (Grilli and Yang). The present study 
tt’sts the level of exchange rate, not its variability, as a determinant 
of commodity prices. 

E’ . Factors underlying the long-term trend 
and instability of commodity prices 

>‘able 9 illustrates how the historical inovements of the major explana- 
tory \*ariables identified in the study can help trace the long-term increase 

Ai B. Bosworth and R. Lawrence, Commodj.tv Prices and The New Inflation 
(1982), The Brookinps Institution (Washington); R. Cooper and R. Lawrence, 
“The 1972-75 Commodity Boom,” Rrookinys Papers on Economic Activity: 3 -A 
(1975). The Brookings Institution (Washington); C. Enoch and M. Panic, 
“Commodity Prices in the 197Os,” Bank of England Quarterly Bulletin, Marc11 
lYti1; P. Gotur, “Effects of Interest Rates on Commodity Prices: Some 
Empirical Kesults,” draft paper, LMF Research Department (1983); E. Grillj 
and M. Yang, “Keal and Monetary Determinants of Non-Oil Primary Commodity 
Price Movements, ” World Bank Working Paper No. 1981-b (December lY81); 
L. C. Hwa, “Price Determinations in General International Primary Commodity 
Markets : A Structural Analysis, ” Staff Papers, Internat ional Monetary Fund 
(Washington), Vol. 26, No. 1 (March 1979); E. C. tiwa, “A Simultaneous Equa- 
tion ’ Jdel of Price and Quantity Adjustments in Primary Commodity Markets,” 
\<orld Bank Working Paper No. 499 (October 1981). 

---. 
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Table 9. Factors Underlying the Long-Term Change and the Short-Term 
Fluctuation in Commodity Prices 

1958-71 1972-82 

*‘ - 

1. Long-term change 11 - 

1.1 Annual average change 0.4 6.5 

Explained by change in 

1.2 Three major variables and 
time trend: (a)+ib)+(c)+(d) 

Annual average change in 

a. Industrial production 
b. Wholesale price 
c. Exchange rate 
d. Time trend 

1.3 Residual: (1.11-(1.2) 

-2.2 8.7 

5.3 6.2 
1.7 11.5 

-0.1 0.1 
-9.1 -9.1 

2.6 -2.2 

2. Fluctuations 2/ - 

2.1 Variation in the rate of change 6.4 52.Y 

Explained by variations in 

2.2 Three major variables: (a)+(b)+(c) 2.2 17.2 

a. Industrial production 1.6 7.9 
b. Wholesale price 0.3 3.5 
c. Exchange rate 0.3 5.8 . . 

2.3 Error term Al 6.3 2b.6 

2.4 Residual: (2.1)-(2.2)-(2.3) 4/ -2.1 Y-1 

11 Per cent per year. 
-21 Variance of the quarterly rate of change in percent. 
T,J The error term reflects the significant variables left out of the - 

equation, including production shocks that were not exceptional. 
41 The residual could be either positive or negative because it reflects - 

covariances between thtz explanatory variables included in the equation. 
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aI:d the short-term fl.lctuation in commodity prices. 11 In the upper part ot 
the table, the average rates of increase in :he o\ler,?ll index of commodir); 
prices are compared with the rates simulated on tile basis of t.he rates of 
the increase in the three major variables and time trend. 7’htA simulations 
indicate that the dominant factor underlyin*c the sharp acceleration ill 
nominal commodity prices during 197 2-82 was the acceleration in world 
inflation; the contribution made by the increase in industrial producti.nn 
was slightly hipher in absolute terms, but lower in relative terms during 
1972-83 compared with 1957-71. The increase in the contributions made hy 
the in. rt’ase in industrial production was purely because of an increase in 
the coefficient; the rate of increase in industrial production decelerated 
substantially during 1972-82. 

The lower part of Table 9 illustr;XLes major f.lctors underlying the 
fluctuation in commodity prices. The variance of ttle rate of change iI1 
overall commodity prices is estimated at h.4 for ttle period 195ti-71; aur-irlg 
this period, the variances of the three demand-side variables (industriijl 
product ian, world inf lat ion, and exchange rat(:) arc t,stimated at L.0, 11.: 
and U.2. 2/ Together with the estimates of the coefficients for these 
v3ri;ibles-presented in Table 8, these estimates of the variances suggest 
that about a third of the variations in commodity prices during 1957-71 is 
accounted for by the variatic,ns in the three critical demanu-side variables. 3i 
I1lttlough the extent to which the variation in the rnte of change in commodity’- 
prices was explained by the variations in the tt1rt.C variables remained the 
same (at about a third) during 1972-82, the degree of the variations ill 
these variables was sharply higher in 1972- 82 than in 1956-71 (Table 10). 
Ttle variance of the rate of change in commodity prices was about nine 
times larger during the 1972-b2 period than cfurinjr the 1958-71 period, 
The variances for all the demand-side variables werta higher, but ttle 
variance for industrial production was Ewice as large, while the variance 
for the inflation rate was more than 12 times lnr:!er; the instabilit> WRS 
larger for both the wholesale prices and eschange rate, but it was sl.arply 
hi,gher fol the latter. At the same time, the variance of the random distllr- 
bance term, reflecting, among other factors, product ion shocks that ~erc 
not exceptional during 1957-7 1, also became sharply hi.gher during 1972-82, 
but its relative contribution to the variation in the commodity prices 
declined substantially. 

-______-__-- ._ --- ___ __ -._.... --.-. 
I/ The following analysis is based on ttlp coefficirnts estimated ;littl - 

ttitl assumption of the equality between ctlc coct‘ficients of :.pd and -ted. 
If the coefficients estimated without such constraint were used, the efft-cts 
of exchange rate movements on c(lmmodity prices wcw Id become rc~lztively 
smaller, but the thrust hf corlclusions would not change. 

21 It should be noted that, as indicilted in Tnblc 11, the fluctclations in 
co&odity prices and the underlying factors measured as the variances of 
the variables ’ rates of change are good indicators ok the fluctuations in 
these variables measured as the average deviations from trends. 

3/ The variance ot the dependent variable (Apt) in Equation (6) can be 
expressed as the sum of the variances of the explanatory variable:; multi- 
plied by their respective coefficients squared plus the variance of the 
disturbance term and a function of the covariances of the explanatory 
variables. 
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Ths lozpl-term upward trend of commodity prices in nominal terms has 
been sharply steeper since the early 197Os, rek lect ing higher world int’la- 
tion, while, in real terms, the long-term downward trend of commodity 
prices has ueen steeper, ref letting higher and sustained inflation of 
manufactures prices as well as their downward rigidity. The variation in 
commodity prices has been sharply larger since the early 1970s as R result 
of the greater instability of the economic environment in the 1970s. The 
preceding analysis focused largely on the characteristics of the bchavior 
of commodity prices during 1972-82 as a whole, compared with those during 
lY57-71. The analysis therefore has not focused specifically on price 
developments in very recent years. A close examinaLion of the price 
decline in 1981-82 and the price increase preceding the decline will help 
illustrate how commodity prices move as a consequence of movements of the 
underlying factors stl:died in this paper. 

f. Comparison of the 1975 and the 1981-82 recessions 

Zn this section the commodity price cycle of .1Y7Y-82 is analyzed 2nd 
compared with the previous major price cycle of 1972-76. The commodity 
price declines of 1981-82 and 1975 were both preceded by relatively large 
commodity price increases, but the increase preceding 1975 was far greater. 
Although both increases occurred over seven qllarters, the cumulative increase 
preceding the 1975 decline was 131 percent compared with 30 percent preceding 
1981-82. Movements of the explanatory variables are consistent with the 
greater strength of the pre-1975 commodity price boom. Industrial production 
rose by a cumlllativc 19 percent in 1973-74 compared with 11 percent for 
1979-80, and inflation by a cumulative 40 percent compared with 30 percent. 
The U.S. dollar depreciated by a cumulative 10 percent prior to lY75 compared 
with no change prior to 1981-82 and the oil price increased by 382 percent 
compared with 149 percent (Table 10). The real interest rate (Eurodollar 
rate) declined by 9.8 percentage points prior to 1975 compared with an 
increase of 11.2 points in 1979-W. which also is consistent wit11 a strollgttr 
commodity price boom for pre-lY75. 

The period of commodity prictb decline was six quarters for 1Y75 and 
eight quarters for 1931-82. The Eumulative decline for the tirst period was 
23 percent and for the secona 28 percent. Lndust rial product ion declinea bv 
a cumulative 12 percent during the 1.975 recession and by 9 percent durinp 
1982-62, indicating that economic activity appears to llnve been ;1 mot-e 
important factor with respect to the 1975 decline. Tile WI increased by 10 
percent in the earlier period compared with 12 percent in ttle latter pctriod. 
The U.S. dollar appreciated by 2 percent during the 1Y75 recessicn, wliii~a 
it appreciated by 2U percent during 1961-X2, indicating a signif icnilt 1,: 
greater impact on commodity prices in the latter period. The real irlterest 
rate increased by 6.7 percentage points during the 1575 recession, while. 
it has declined by k .B points during 1981-52. Real interest rates, IIOWC~V~~I , 
were at significantly higher levels in 198 ‘-82 compared w i t h negat i vta 
rates during 1975. 

Ttle commodity price recn\-cry in 14ii-77 lasted six rlrlrrrtt*rs. drrrir:j. 
which prices increased by 56 fiercent. IJuriny this snn,e peri(bd, indost r :.11 
production increased by 16 percent and inf I;ltion by I.! p<Ar(.(nnt. Tt;( I . ; . 
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dollar depreciated by 2 percent and the real interest rate declined by 
12.9 percentage points. The strong recovery in economic activity was 
accommodated by a rather expansionary monetary policy. 

In Table 12, major demand-side factors that have been identified as 
determinants of commodity prices are used to “simulate” the changes in the 
aggregate index of commodity prices during the various phases of the two 
commodity price cycles around the 1975 and the 1981-82 recessions. 

For the price cycle around the 11175 recession, the demand-side vari- 
ables produce a path of commodity prices roughly similar to the historical 
pattl. The model based on the demand-side variables, however, substantially 
underpredicts the price increases during the pre-recession period and dur- 
ing the recovery period. This probably results from the fact that, as 
indicated in the right half of the table, supply shocks for beverages 
substantially reinforced the demand-side variables during the two phases 
of the cycle. During the entire phase of the cycle, economic activity akld 
inflation dominated the exchange rate as causes of the price movements; 
however, inflation was more important for the price increase preceding the 
recession, but economic activity was relatively more important for the 
price increase following the recession. There is an indication that supply 
shocks for food were also responsible for the price increase preceding 
the recession. There is a fairly strong indication that supply shocks for 
food reinforced the demand side variables during the recession, and similar 
shccks for beverages played the same role during the recovery period. 

For the part of the cycle that resulted in the 1981-G2 price decrease, 
the demand-side variables overpredict both the price increase and the 
subsequent decrease. The simulated path, however. is fairly close to the 
actual path of prices. A notable aspect of the result is the role played 
by the exchange rate in the price decrease. Unlike the 1475 recession, thca 
exchange -ate movements seem to have dominated the other two demand-side 
variables in the decline of commodity prices. 

IV. Conclusions 

The results of this study demonstrate that the hehavior ot non-oil 
primary commodity prices underwent a significant change in the 1970s. Hot tl 
the level of nominal commodity prices and the degree of price instability 
increased markedly in the 1970s by comparison with the 1960s. The major 
variables identified in this study that are shown to have some power in 
explaining this changed behavior are the level of economic activity, 
worId inflation, the U.S. dollar exchange rates vis-‘a-vis uthtr major 
currencies and supply shocks. There is also some evidence to support rtle 
I!:jpothesis that changes in interest rates inversely affect commodity :,ric,t,s. 
The limitations of this study previously explained should be noted when 
considering these results. In part icLlnr , the implications oi cnmmodit !’ 
price fluctuations for world inflation have not been dealt with in this 
paper. 



1 abIt* 12. Two Recessions ;ind Commodity Prices (2) 

I)rm:rnd S itIt Vnr i ahles _ - _ . . . - - __-_. ---._____ _ _._ ._ ~.__~__ Supply Shocks - -- 
Pt~rl.c*rlt ;l):t? Cant rihut ions Made Excess or Shortfall (-) in Annual 

l:tlilrl)~~~ i I, . h- !!!,iz z!-l~!‘:fo’% _ . _ __ _.__ Percentage Change in Production J/ --- .___ -- -.-__ 
(:ommoditv Prices Fconomi r -__-._ .A- _ --- Exchange Agricu 1 turn1 

ri1.t ,,;a 1 5 imu I sit Cd* Trcsrld Art ivity I rrf lilt ion Kate Food Beverages Kaw Materials Metals 

(1975 Recession) -_-.-__-.--__ 

11 -2 Ucc rciisc 

I4 -2 Kecovrry 

-21 -7 

4 -4 

3 -21 

1 

-4 

-1 

4 

-5 

(IYHl-82 Kecrssion) ----------- 
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Commodity prices during 1981-82 have experienced the largest cumulative 
decline (25 percent) and the most protracted length of decline (8 quarters) 
in the last three decades. Real commodity prices in 1981 reached the lowest 
level in the postwar period and in 1982 declined by a further 11 percent 
to a level 16 percent below that reached in the 1975 recession. Compared 
with the commodity price decline during the 1975 recession, the 1981-82 
decline appears to have been caused relatively more by exchange rate move- 
ments. Economic activity had a strong influence on commodity prices in 
both recessions, but somewhat greater in 1975. Interest rates appear to 
have exerted relatively more influence in the 1981-82 recession. 

The sharp decline in commodity prices during 1981-82 is shown to be 
a culmination of a more unstable pattern that began in the early 1970s. 
The long-term downward trend in real commodity prices from 1972 to 1982 has 
been more than twice that from 1957 to 1971. In addition, the degree of 
instability of primary commodity prices from 1972 to 1982 has beer more 
than three times that of the 1957-71 period, as fluctuations in world 
economic activity, inflation, exchange rates, and interest rates have als> 
been significantly more pronounced. 
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Table 1. Sample Commodities 

-  _ - - - - - - -  - - -  -  I -  

Commodities Weights Used to Aggregate Prices L! 

All 
Food 

Oils & oilseeds 
c roundnut oil 
Copra 
Groundnut cake 
Fish meal 
Palm oil 
Soybean meal 
Soybeans 

Cereals 
llaize 
Wheat 
Rice 

Sugar 
U.S. 
Free market 
EEC 

Meat 
Beef 
Lamb 

Bananas 
Beverages 

Coffee 
Robusta 
Other milds 

Cocoa 
Tea 

Agricultural 
raw materials 
cot ton 

?ledillrn 
Long 

woo 1 
Fine 
Coarse 

Rubber 
hides 
Jute 
Sisal 

?let als 
Copper 
Iron ore 
Tin 
Aluminum 
Zi:lc 
Nickel 
Lead 

100.0 
31.4 

18.2 -- 

22.5 

27.9 

luo.o 
27.1 

7.2 

7.1 

4.7 
4.5 
2.7 

c.5 
0.4 

25.7 

10.1 ' 
8.3 
7.3 

21.1 
10.1 

7.5 
3.5 

18.5 

14.1 

4.4 
7.6 

100.0 
67.1 
34.b 
32.3 
19.7 
13.2 

1.00 .u 
34.2 -.-- 
23.1 
11.1 
28.7 -- 
21.3 

7.4 
23.1 

8 .o 

4.0 
2 .(! -- 

1uo .(J 

4b.b 
20.8 
11.(J 

10.2 
3.7 
3.0 
2.7 

l/ hased c.n the shares in the value of exports by deve- 

loping cc;untries in 1968-70. 
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.\ h N b. 1 

J95U-H2 -rl.ll:X** 11.1185 i.L9Y** 1.73u** -Ir.YlY** -,l.IlIIS -l~.l~Il -tl.lltll* 

(-4.M) (tl.YfJ) (5.41) (5.65) (-.'.Y-'! (-1.75) (-l1.a.~) I-".lll) 'l.lh2 1. 7H !i.,'Jb 

irin-71 -11.013* 0 . iJ i 3 tr.Sjb* 1.4X8" -II .i9:! -I:.lXlY 

(-2.58) ('I. 10) (L.JSJ (2.16) (-ll.hl)) (-1.97) I:. 141 I.Yi al.:;.'] 

lY7:-t3.! -,,.t,49** 11.(:34 1.71')** 2.3.!5** -l."hn* -1l.tllt3 -ll.l1-'Y Il.\17 I 

(-1.14) (lj.23) (A.llh) (3.7Y) l-2.37) (-1.le.J (-ll.Ylj I-l.rilJ I:.514 I .n; 4). 51 

IY ,5-n I -,1.,,,:** ~I.1175 

(-1.39) (l.I.74) 

lY>h-71 -11.~107 -O.OLB 

(-0.96) (-11.20) 

1972-H? -u.1191** -(I.047 

t-1.77) 

U.YJY” 
(Z.Lhl 

I'.511 

(1.52) 

Il.747 

(-1,.3(J) (l.oY) 

- ,.,vlh* .,*)ra7** 1.471** 

c-2.32) C! "I .-- tu.55) 

-,'.,,'I'"* I 1 . 1 11.1 1.,,3h*' 

!-:.(I)) (1.771 (1.11) 
-I .(bl!5 :j.‘j7 .!.Jii** 

(IJ.;'JJ c 1.H’) (3.L8J 

-I.I.Y-‘h* 

(-:.blJ: 
-I, *‘,‘-’ ] 

!,-l.,hl 

-’ . ‘IJ.? 

I-1.51) 

II.?Nl* l,.Yl.ll 

(2.13) (1.74) 

11.1?? -In.>26 

1,l.LlJ f-‘!.UhJ 

!l.?(l! 1 , tin’) 

(I.lY) (1.Y4J 

II .I et, 3 1.s;L)** 

(,I.%) (3.h7, 

.~,~I7 '..r:? 

(' ..';, (I.-l, 

i.,,;Y 1.;11** 

t .l.jlJ (J. r(l) 

’ jy9** 

GYYJ 

-,.135* -3 .lIlh -I..,,‘; 

(-.!. 181 (-G.“lJ (-I.JjJ 

0.73: Cf.?Y* -i1.v1i7 

(0.78) (0.2b) (-1.2') 

4.170** -i.iio* ,l,lllJ3 -I!.1004 

( -A . bl.1 ) (-'.?h) ('1.56) (-l.jY) 

tl.il; -,*s,,,,** -I. *,.I, ,; * 

I l.Y’f) (-:.vjl i-2.%1, 

; .!'t!i -1.1.' -II.I!I j* 

II.ln! 1.-l. 1") I-:.'>ILj 

."L', -4 .yy: -I ::,r; 

(1'. IIL J f-I.YiJ (-1.99) 
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