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Differences Among Commodities in Real Price 

Variability and Drift 
Richard Heifner and Randal Kinoshita 

Abstract. Many farm products exh,blt pnce van· 
ab,ht,es over long t,me mtervals that range 
between 10 and 20 percent when measured as 
standard devwtwns of annual rates of change 
Pnce vanab,hty lS notably h'gher for omons. nce, 
wool, oats, potatoes, grapefrUlt, and oranges, and 
lower for snap beans, tobacco, green peas, m'lk, 
broccol~, processlng tomatoes,' and strawbernes 
Pnce vanab,hty was h'gher dunng 1977·93 than 
dunng 1949·72 for grams, soybeans, and peanuts, 
lower for grapes, potatoes, processmg tomatoes, and 
hogs, and about, the same for other crops and 
lwestock Real pnces fell between 1948 and 1993 
for 29 of 30 commoda.es stud,ed, with poultry, 
eggs, wool, snap beans, gralns, and cotton exhLba­
Lng the largest rates of decllne 

Keywords. Commodity pnces, pnce trends, pnce 
vanablllty, real pnces 

DIfferences among commodItIes m prIce varIabIlIty 
and longterm prIce trends are Important for 
pnvate deCISIOns about mvestments m farmmg 
and farm product marketmg and for publIc decI· 
slOns about farm programs Knowledge of such 
dIfferences can further our underst.andmg of the 
fundamental changes underway III agrIculture 
ThIS artIcle uses prIce data gomg back for some 
commodItIes to as early as 1900 to descrIbe and 
compare year·to-year prIce varIabIlIty and changes 
m real prIce levels for 30 farm commodItIes 
selected to represent a cross sectIOn of U S 
agrlcultUl e 

Underlymg thIS comparIson of commodIty dIf­
ferences IS the notIOn that prIce varIabIlIty IS a 
natural and persIstent characterIstIc of agrI­
cultural prIces that can be quantIfied but not fully 
explamed Reducmg prIce varIablhty has been a 
longterm concern of agrIcultural polIcymakers, the 
goal of many government programs, and a focus of 
mtense study (see Newbery and StIglItz, for 
example) I PrevIOus authors have found eVidence 
of mcreasmg prIce varIablhty m U S agrIculture 
durmg recent decades (see Edwards, Dalzlell, 
MIller et aI, and Myers and Runge) One of our 
objectIves IS to determme If mcreases m prIce 

Heifner IS an agncultural economist WIth the Commercial 
AgnculturerDlvlslon, ERS, and KInoshita IS a graduate student 
at the Umver~nty of GeorgIa, Athens, GA 

lSources are hsted In the References section at the end of 
thiS artIcle > 

varIabIlIty broadly characterIze U S agriculture or 
are confined to certam commodItIes 

Long prIce senes are needed to detect perSistent 
dIfferences among commodIties m pnce behaVIOr 
Fortunately, the NatIOnal Agricultural Stat{stIcs 
Service and ItS predecessor agencIes have reported 
prIces for several majOr crops' smce before 1900, for 
most lIvestock smce 1924, and for most frUlts and 
vegetables smce 1939 ThIS analYSIS uses pnces 
from as early as 1900 to the extent that they are 
aVaIlable, but gives greatest attentIOn to 1948-93 

Edwards noted that real wheat pllces declIned 
over much of the twentieth century He pomted out 
that the declIne was not contmuous and the rate of 
declIne that one measures depends upon the year 
one chooses as a startmg POInt Our analyses 
follow the spmt of Edwards' work We cover 30 
commodIties, use annual rates of change to 
faCIlItate mtercommodlty comparIsons, and mclude 
statIstical tests of our assumptIOns and the 
differences observed between commoditIes and over 
tIme We show that real prIces for many agri­
cultural commoditIes have declIned over long 
pellods, that prIce variabIlity has changed for 
certam commoditieS, and that differences among 
commodIties In price varIabIlIty are perSistent 

Data 

Rates of change m real pnces are used to show 
changes over long perIOds In real purchaSIng 
power, prOVIde unIt-free compansons among com­
modities, and assure statIOnarIty Contmuously 
compounded annual rates of change were calcu· 
lated by takIng first differences of logarIthms 

where r t.1 t IS the rate of change In pnce from 
perIOd t-1 to penod t, Xt,iS the prIce m year t, and 

IS the prIce In year t-12 ThIS measureXt.1 

faCIlItates comparmg prIce changes m different 
directIOns and ovel penods of different lengths It 
IS additive-the change over a perIod of length n 

2The contmuously compounded rate'of change over a year can 
be converted to, the SImple annual rate of change by takmg the 
antilog and subtracting 1 For example, the Simple rate of 
change correspondmg to a 0 05 comp9unded rate of' change IS 

the naturaL antIlog of 0 05 mmus I, which IS 005127 
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equals the sum of the changes over the n were analyzed for the 30 commodltles hsted In 

subperlOds table 1 J The prIce data are primarily from USDA's 
Agncultural Stalls tIes, varIOUS Issues, and from 

n n Hlstoncal Stallstles of the United States Colonial 
rO n = log x" - log Xo = L (log x, - log x,_,) = L r,_", Times to 1970 The most recent pnces- ai e from 

t ::= 1 t = 1 USDA's Agricultural Prices, 1992 Summary, se­
lected monthly Issues of Agricultural Prices durmg

Thus, a given rate of change m one year followed 1993 and 1994, and Crop Values, 1993 Summary 4 
by an equal but OpposIte rate of change m the next 
year returns the senes to ItS onglnal level U S average pnces are calculated by welghtmg
Another advantage of usmg contmuous annual State pnces by productIOn pnor to 1944 and by 
rates of pnce change IS that the standard deVlatlOn 
of such changes 18 the measure of pnce volatlhty 
used m optIOns prlClng models (See Black) Th,S 3Marketmg years for crops begm at the start of harvest and 

extend Into the next calendar year for many commodItiesallows the pnce vanablhtles reported here to be 
Marketing years have been changed occasIOnally In the past

compared w,th those reported m the optIOns and vary by State for some commodities Marketmg years for 
pI ICing hterature livestock cOincIde WIth calendar years except that markelIng 

years begm In the precedmg December for hogs brOIlers, and 

Marketmg year average pnces receIved by farmers 
eggs 

4For InformatIOn on how the prices were collected, see USDA,
from 1900 (or the earhest year avaIlable) to 1993, Major Stattsttcal Sertes of the US Department of Agrlculture 

Table l-Cbanges 1D real levels of selected commodIty prices and price indexes, wIth comparisons, 
1949-1993 

Nommal pnces Real pnces Real prIce changes 

Total, Annual, 
Commodity 1948 1993 1948 1993 percent percent 

Wheat, $lbu 198 320 995 257 -7421 -301 
Rice, $/cwt 488 900 2452 721 -7057 -272 
Corn, $lbu 128 260 643 208 -6759 -250 
Oats, $lbu 72 140 360 1 12 -6854 -259 
Gram sorghum $lbu 128 241 643 193 -6996 -267 
Soybeans, $lbu 227 650 1140 521 ~54 31 -174 
Cotton, centsllb 3038 5430 15262 4353 -7148 -279 
Tobacco, centsllb 48 175 242 140 -4207 -121 
Peanuts, centsllb 1050 2980 5275 2389 -5472 -176 
Oranges, $lhox1 175 504 879 416 -5266 -170 
GrapefrUit, $lhox l 83 428 417 353 -1524 -038 
Grapes, $/ton 3850 28900 19342 23166 1977 040 
Strawbernes, $/cwt 2220 52'50 III 53 4208 -6227 -2 17 
Broccoh, $/cwt 938 2590 4712 2076 -5594 -182 
Lettuce, $/cwt 404 1600 2030 1283 -3681 -102 
Omans, $/cwt 264 1580 1326 1267 -451 -010 
Tomatoes, fresh, $/cwt 610 3160 3065 2533 -1734 -042 
Potatoes, $/cwt 253 622 1271 499 -6077 -208 
Beans, snap, $/ton 12222 17800 61401 14269 -7676' -324 
Peas, green, $/ton 9005 25100 45240 20120 -5553 -180 
Tomatoes, proc, $lton 2792 6010 14027 4818 -6565 -237 
Cattle, $/cwt 2220 73 32 111 53 5877 -4730 -142 
Steers, ChOice, $/cwt2 2888 7636 14327 6121 -6004 -204 
Hogs, $/cwt 2310 4526 11605 3628 -6874 -258 
Lambs, $/cwt 2280 6481 11454 5195 -5464 -176 
Milk, $/cwt 488 1283 2452 10 28 -5805 -198 
Wool, centsllb 4920 5000 24717 4008 -8378 -404 
Broilers, centsllb 3600 3396 18086 2722 -8495 -421 
Turkeys, centsllb 4680 3890 23512 31 18 -8674 -449 
Eggs, cents/dozen 4720 6239 23713 5001 -7891 -346 
Crops, mdex 255 531 1281 1 4256 -6677 -245 
Livestock, mdex 315 779 15825 6254 -6054 -207 
All commodities, mdex 287 653 14418 5234 -6370 -225 
Prices paid, mdex 260 1346 13062 10790 -1740 -042 

I Fmal year IS 1992 
2Composlte of ChIcago prices 1935·50, Omaha prices 1951 69, and Nebraska cluect prices fOT 1970-93 
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quantity sold f,am 1944 to 1993 Pnces for grams 
pnOl to 1979 mclude allowances for loans out­
standmg and government purchases, where apph­
cable Cotton pnces are for all cotton, gross weight 
prIOr to 1964 and net weight Since, and mclude 
allowances for unredeemed loans dunng 1974-78 
Orange and grapefrUit pnces are returns per box 
at the packmghouse door Pnces at the processmg 
plant door are used for snap beans, green peas, 
and tomatoes for processmg Pnces are on an fob 
basIs for lettuce, omans, and tomatoes for fresh 
use Strawberry and broccoh pnces apply to both 
processmg and fresh markets ChOlce steer pnces 
are for Chicago dehvery from 1935 to 1950, Omaha 
dehvery from 1951 to 1969, and Nebraska dlfect 
for 1970 to 1993, as reported by the AgriCultural 
Marketmg Service 

The available pnce senes vary m length for the 
different commodities Pnces for wheat, corn, oats, 
cotton, tobacco, potatoes, and wool begm m 1900 
Rice pnces start m 1904, soybean pnces m 1924, 
and gnlln sorghum prlces In 1929 The series begtn 
m 1924 for grapes, m 1929 for citrus fruitS, and m 
1939 for most vegetables LiVestock pflces, except 
for ChOlce steers, are average pflces received by 
farmers and they begm m 1924 Egg, turkey, and 
broiler pnces begm m 1909, 1929, and 1934, 
respectively Milk pnces are pnces of all milk 
wholesale begmmng m 1910 Pnces for 1993 are 
prehmmary for all commodities 

Pnces were deflated usmg the lmpllClt gross 
domestic product (GDP) deflator (1987=100) De­
flatmg has only a mmor effect on measures of 
short-term vanablhty because year-to-year 
changes m mflatlOn rates generally have been 
small compared With year-to-year commodity pflce 
changes 5 The lmphclt pnce deflator was obtamed 
for recent years from the Econom!c Report to the 
PresIdent, selected Issues The deflator was ex­
tended backward to earher years usmg GNP 
deflators, and Consumer Pnce Index estimates 
pflor to 1929, reported m Busmess StatIstIcs, 
1961-88, a supplement to the Survey of Current 
Busmess, and m the H!storlcal StatIstIcs of the 
Umted States From Colomal T!mes to 1970 

Historical Declines in Real Prices 

Twenty-nme of the 30 commodities analyzed 
exhlblted dechnes m real pflces between 1948 and 
1993 (table 1) The total percentage dechnes are 
large for many commodities-over 80 percent for 

5Between 1948 and 1993 the mflatlOn rale, as measured by 
changes m loganthms of the GDP deflator, averaged 4'08 
percent With a standard deViatIOn of 238' percent, and a 
maximum of 9 57 percent 

turkeys, brOilers, and wool, and about 70 percent 
for the grams and cotton, for example 6 The 
correspondmg average annual rates of dechne were 
over 4 percent for turkeys, broilers, and wool, over 
3 percent for eggs and snap beans, and 2Y2 to 3 
percent for'the gralns, cotton, and hogs Pnces for 
the remamlllg commodities declmed at a 1 to 2Y2 
percent rate except for omans and processmg 
tomatoes where the rate was less than 1 percent 
Grapes exmblted a shght mcrease 

To provide a broad gauge of farm pnce changes for 
companson, we mclude base 1910-14 mdexes of 
prices receIved by farmers for crops, hvestock, and 
all commodities and prIces paId by farmers (bottom 
of table 1) To ehmmate the effects of general pflce 
mflatlOn on the mdexes, they too were diVIded by 
the lmphclt GDP deflator ThiS measure shows a 
total dechne between 1948 and 1993 m real pnces 
of all farm commodities of 63 70 percent and an 
average rate of declme of 2 25 percent The 
average rate of declme was 2 45 percent for crops 
and 207 pel cent for hvestock Pflces paid by 
farmers dechned at a 0 42 percent rate 

Real prices of most agricultural commodities have 
dechned durmg much of the twentieth century 
Table 2 shows average rates of change m real 
pnces for three 24-year mtervals startmg m 1901, 
and for the 21-year mterval 1973-93 The 1901-24 
mterval mcludes only the seven commodIties for 
WhICh pflces were reported as early as 1900 Real 
pflces for wheat, oats, and potatoes dechned 
durmg thiS early perlOd whlle real pflces for corn, 
cotton, tobacco and wool mcreased 

The 1925-48 mterval uses data from the tiI st year 
when hvestock pnces were Widely reported, and 
spans the DepresslOn, the drought of the thlftles, 
and World War II Real pnces for food grams, 
tobacco, peanuts, potatoes: meat anlmals, mIlk, 
and eggs rose durmg th,s mterval while-real pflces 
for feed grams, soybeans, cotton, grapes, and wool 
dechned 

The 1949-72 mterval covers the penod between 
mId-century and the U S abandonment of the gold 
standard Real pnces dechned durmg thiS mterval 
for 27 of the 30 commodltles analyzed Rates of 
dechne exceeded 4 percent for br01lels, turkeys, 
eggs, and wool and exceeded 3 percent for wheat, 
cotton, and snap beans The dechne m soybean 

SThe total percent change equal 100 X (1993 price - 1948 
price) - 100 while the annual rate of change IS calculated by 
the formula ahove Note that only the Imtlal price and the final 
price are needed to calculate total or average change, but that 
the mtermedlate pnces are needed to calculate the standard 
deVlatlOn of pnce changes and the standard error of the 
estImated average pnce change 
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Table 2-Average annual rates of change in real prices, selected commoditIes and time Intervals, percent 

:1 

II , 
'I 
I! 
'I, 
I 

l,j 

1, 

, 
I 

CommodIty 	 1901-1924 

Wheat 	 -020 
RIce 
Corn 150 
Oats -046 
Gram sorghum 
Soybeans 
Cotton 071 
Tobacco 123 
Peanuts 
Oranges 
Grapefrmt 
Grapes 
Strawberrles 
Broccoli 
Lettuce 
Omons 
Tomatoes, fresh 
Potatoes -1 18 
Beans, snap 
Peas, green 
Tomatoes, proc 
Cattle 
Steers, ChOIce 
Hogs 
Lambs 
MIlk 

Wool 098 

BrOIlers 
Turkeys 

Eggs 

Crops, mdex 

LIvestock, Index 

All comrnod , mdex 

Pnces paId, Index 


-Data not avatlable 
'1973-1992 

prIces was neglIgible Real pI Ices for grapefrUIt, 
grapes, and tomatoes for fresh use mcreased 

Real prIces for all 30 commodIties dechned dUrIng 
1973-93 wIth 20 of the 30 commodIties exhlbltmg 
rates of declIne exceedmg 2 percent annually The 
rate of dechne exceeded 4 percent for rIce and 3 
percent for wool., soybeans, grapefruIt, corn, and 
processing tomatoes Rates of dechne were less 
than durmg 1949-72 for poultry, eggs, wheat, and 
cotton, and greate} for nee, corn, soybeans, 
tobacco, peanuts, 01 anges, grapefrUIt, and 
tomatoes 

These declInes m real prIces are consIstent WI th 
the hypothesIs that mcreases m productIVIty have 
outpaced Increases m demand allowmg larger 
quantities to be produced and consumed at lower 
real pnces However, the year-to-year vanabIhty 
m prIces makes It ImpOSSIble to project rates of 
dechne for mdlvldual commodItIes wIth much 
certamty, as wIll be shown below 

1925-1948 	 1949-1972 1973-1993 

327 	 -271 
021 -144 -418 

-105 -193 -316 
-014 -274 -242 

-250 -287 
-217 -005 -367 
-066 -323 -229 
205 -052 -201 
065 -144 -213 

-099 -255 1 

213 -3391 

-177 328 -289 
-246 -183 
-219 -140 
-132 -067 
-096 -132 
091 -195 

149 -204 -212 
-362 -282 
-187 -172 
-182 -301 

373 	 -107 -183 
-212 -194 

296 -244 -275 
128 -176 -175 
145 -187 -200 

-060 	 -420 -386 
-669 -138 
-589 -289 

054 	 -455 -222 
-275 -211 
-209 -204 

107 	 -242 -206 
019 	 -073 -007 

008 

Historical Differences Among 

Commodities in Price Variability 


The standard deViatIOns of real prIce changes are 
reported m table 3 for the same Intervals as shown 
m table 2 In addItIOn, the last column of the table 
shows standard deVIations fOl 197,7-93, whIch 
excludes the years of unusually hIgh prIce vol­
atlhty during the mId-seventIes The 1977-93 
standard deVIatIOns are shown m fig 1 WIth the 
commodIties ordered according fa theIr respectIve 
prIce varIablhtles Standard devlatlO,,!s of prIce 
changes by decade are dIsplayed m table 4 

PrIce varIablhty was hIgher prIor to 1949 than It 
has been smce for most crops where prIce data for 
the earlIer years are 	avaIlable For example, corn, 
cotton, and potato prIce varlablhty exceeded 30 
percent from 1901 to 1924 and corn, oats, soybean, 
potato, and grape price varlablhty exceeded 30 
percent from 1925 to 1948 Hog price varlablhty 
has been substantially less m recent years than 
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Table 3-Standard deviations of rates of change in real prIces, selected commodities and tIme Intervals, 
percent 

CommodIty 1901-24 

Wheat 1800 
Rice 
Corn 4164 
Oats 2311 
Gram sorghum 
Soybeans 
Cotton 3174 
Tobacco 2226 
Peanuts 
Oranges 
GrapefruIt 
Grapes 
Strawbernes 
Broccoh 
Lettuce 
Onions 
Tomatoes, fresh 
Potatoes 3747 
Beans, snap 
Peas, green 
Tomatoes, proc 
Cattle 
Steers, ChOice 
Hogs 
Lambs 
M1lk 
Wool 2736 
BroIlers 
Turkeys 
Eggs 
Crops, mdex 
Livestock, Index 
All commodltles, mdex 
Pnles paId, mdex 

-Data not available 
IFmal year IS 1992 

prlOr to 1949 while pnce vanablhty for cattle and 
lambs IS down shghtly 

Most gJ ams and soybeans exhibited pnce van­
ablhbes below 10 percent dunng the 1950's and 
1960's (see app table 1) Pnce vanablhtJes for 
these commodlbes Jumped to the 20 percent range 
or higher m the seventies, and have remamed hlgh 
dunng the elghbes and mnetJes Rice and oats 
pnces have been particularly volahle durmg thiS 
recent penod 

Several commodlbes have exhibited price van­
ablhbes exceedmg 20 percent durmg many dec­
ades These mclude omons, potatoes, wool, 
oranges, and grapefrUIt At the other extreme are 
milk, tobacco, processmg vegetables, broccoh, and 
strawbernes where pnce vanablhty has been 
consistently below 10 percent Pnce varlablhbes 
for meat ammals and eggs have been m the 10-20 
percent range smce 1949 Vanablhtles of the 
mdexes of pnces received are smaller than the 
averages of the vanablhtles of the meluded 

1925-48 1949-72 1973-93 1977-93 

2543 1097 2484 1770 
2279 979 3272 2997 
3186 1245 2165 1974 
3243 914 2627 2625 

1349 2095 1906 
3308 1011 2061 1872 
2797 1327 1768 1460 
2230 494 559 405 
2380 518 10 14 1112 

2532 21221 2351 1 
3289 22761 2480 1 

3435 25 15 1374 1421 
878 728 770 
560 643 655 

1446 1527 1517 
3973 3648 3479 
923 955 1062 

4967 3678 2591 2510 
455 943 336 
427 1110 452 

10 18 1149 689 
1327 13 11 1335 11 75 

1117 10 58 949 
2544 1877 1650 1348 
1380 10 74 10 91 1136 
880 637 608 524 

2814 2705 3329 2641 
973 1539 10 13 

10 95 1832 1218 
1428 1391 1588 1224 

493 1277 796 
794 929 699 

1213 570 919 585 
414 195 301 227 

commodlbes because the commodity pnces m­
eluded m each mdex are not perfectly correlated 

Stationarity in Prices and Price 
Changes 

We turn now to the questlOn of whether the 
hlstoncal patterns of dnft and varlablhty of pnce 
changes are hkely to contmue To forecast a 
stochastic process one must determme that It IS 
statlOnary, or transform It to a statlOnary process, 
and quanhfy the probablhty dlstnbutlOn that the 
statlOnary process follows StatlOnanty m the 
pnces and pnce differences was tested by applymg 
the DICkey-Fuller t test for umt roots to the 
longest senes aVallable for each commodity 7 ThiS 

7A umt root IS present If the first order autocorrelatIOn 
coeffiCient for a series 15 1, which IS the conditIOn for a random 
walk In such cases, the coeffiCient of the regresSIOn of the first 
difference In the senes on the Jagged value of the senes IS zero 
The essence of the Dickey-Fuller test IS to test thiS regressIOn 
coeffiCient for dIfference from zero uSing specIal tables that 
they prOVide 
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Flgur.l 
Price variability by commodity, 1977-93 

Commodities 

Onions !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Rice 

Wool 
Oats 

Potatoes 
GrapefrUit

OraQges
C-om 

Grain sorg
SOy'beans

Wheat 
Lettuce 
Cotton 

Grapes
Hogs
Eggs

Turkeys
Callie 

Lambs 
Peanuts 

Tom, fresh 
BrOilers 
Steers 

Strawbernes 
Tom, proe

Broccoli 
Milk 

Peas, green 
T05aeeo 

Beans, snap 

o 	 10 20 30 40 
Std dey of rate of change, percent 

IS a test of whether a senes tends to converge 
toward Its mean or trend level The augmented 
test was used, whIch m thIS apphcatlOn mvolves 
regressmg the first dIfference of the senes bemg 
tested on the lagged value of the senes plus a 
constant, a trend, and two lagged first dIfferences 8 

The tests were applIed to the orlgmal pnce senes, 
the loganthms of deflated pnces, and the first 
dIfferences of the logarIthms of deflated pnces 

Umt roots m the nommal prIces could be rejected 
at the 10 percent or hIgher level for only 3 of the 
30 commodItIes (table 5) When the senes were 
deflated and conve~ted to logarIthms, umt roots 
were rejected at the 10 percent or hIgher level for 
15 commodItIes Umt roots m the first dIfferences 
of loganthms were rejected for all 30 commodItIes 
and all 4 pnce mdexes at the 1 percent level 
These results show that the rates of change senes 
are more certam to have bounded vanances than 
the undlfferenced serIes and support the use of 
rates of change (first dIfferences of logarIthms) m 
our analyses 

8The Unit rool normailty and bomoscedastlclty tests were 
calculated usmg MICroTSP, Ver_slOn 70, written by DaVid M 
Llhen and dlstnbuted by Quantitative Micro Software of Irvin, 
CA 

Normality of Price Changes 

In addItIon to statlOnanty, normalIty IS reqUlred to 
test hypotheses about means and vanances DeVIa­
tIons from normalIty m the pnce changes were 
evaluated by calculatmg skewness, kurtOSIs, and 
the Jarque-Bera statIstIc usmg 1949-1993 observa­
tIons for each senes (table 6) The Jarque-Bera 
test IS SIgnIficant at the 20 percent level mdlcatmg 
non-normalIty for 13 commodItIes, wheat, nce, 
oats, cotton, grapes, onIOns, snap beans, green 
peas, processlng tomatoes, mIlk, brOIlers, turkeys, 
eggs, and all of the prIce mdexes The sample 
d,stnbutlOns for all of these senes exhIbIt thIck 
taIls as eVIdenced by kurtOSIS exceedmg 3, Its 
value under normahty InspectIOn of the data 
suggests that 1 to 3 outlymg observatIOns for each 
commodIty account for most of the kurtOSIs When 
these outlIers are dropped from the sample, 
normalIty IS no longer rejected for 11 of the 13 
commod,tIes and for all 4 mdexes (table 7) 
OutlIers are not removed for oats and cotton 
because they cannot be clearly dlstIngUlshed 

The results suggest that annual prICe changes are 
approxImately normally dIstrIbuted for most agrI­
cultural commodItIes However, more'than a thIrd 
of the commodItIes exhIbIted extreme p"ce move­
ments one or more tImes durmg the 45-year 
sample perIOd Many of the outlIers were for the 
years 1973 and 1974 when the first large glam 
sales were made to the SovIet Umon followmg the 
Umted States' abandonment of gold convertIbIlIty 
To aVOId undue Influence from extreme observa­
tIOns, outlIers were omItted or post-1975 data were 
used m several of the statIstIcal tests reported 
below 

Prospects for Continued Declines in Real 
Price Levels 

The hlstoncal observatIOns reported m tables 1 
and 2 combmed WIth the eVIdence of statlOnanty 
m prIce changes shown In table 5 suggest that real 
pnces for many agrIcultural commodItIes are lIkely 
to contmue to dnft downward However, the 
downward dnfts m real prIces generally are small 
relatIve to theIr standard errors makmg It Impos­
SIble to conclude WIth a hIgh degree of confidence 
that real prIces for any partIcular commodIty WIll 
contInue to dechne T ratios to test for zero prIce 
drIft (table 8) were calculated for each commodIty 
by d,vldmg the mean rate of prIce change for 
1949-93 by ItS standard error The t ratIO for the 
all commodIty mdex IS large enough III absolute 
value to reject the hypotheSIS of zero drIft at the 5 
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Table 4-Standard devIatIons of rates of change In 
1981-93, percent 

CommodIty 01-10 11-20 21-30 31-40 

Wheat 1610 1690 2241 3454 
RIce 3592 1604 2825 
Corn 2736 5428 2888 4169 
Oats 2370 2377 2001 4508 
Sorghum 4958 
Soybeans 4628 
Cotton 2069 4194 3467 2806 
Tobacco 861 3131 1984 2705 
Peanuts 2857 2126 3246 
Oranges l 3730 
Grapefrultl 3732 
Grapes 2739 
Strawb 
Broccoh 
Lettuce 
Omons 
Tom fresh 
Potatoes 3348 4499 5529 5672 
Bean, snap 
Peas, green 
Tom_ proc 
Cattle 1668 
Steers 
Hogs 3178 
Lambs 1480 
MIlk 750 944 1043 
Wool 1657 2199 3732 4017 
BrOilers 
Turkeys 1742 
Eggs 921 1271 1'420 
Crops 
Livestock 
All commod 974 1391 1536 
Pnces paId 273 541 245 

-Data not avaIlable 

ILast year IS 1992 


percent level, but only a few of the t ratIOs for 
mdlvldual commodItIes are so large 9 

No clear pattern of rIsmg or fallIng rates of prIce 
change Is'evldent m the data Twenty-seven of the 
30 commodIties exhIbIted real prIce declInes from 
1949 to 1972, all 30 exhIbIted declInes from 1973 
to 1993, and 17 exhIbIted larger rates of dechne 
durmg'the latter perIod To test whether the rates 
of prIce change are rIsmg or fallIng over tIme, each 
serIes of prIce changes was regressed on tIme The 
regresslOn coefficlents are negatIve for all crops 
that have been under Government support pro­
grams and mIxed for other commodIties, but none 
of the coeffiCIents dIffer from zero at the 10 per­
cent level of statIstical sIgnIficance (column 3 of 
table 8) 

9SlmIiar results were obtamed when t ratIOs were calculated 
separately for the 1949-72 and 1977-93 Intervals to elimmate 
the large pnce shocks of the mid-seventIes 

real prIces by decade, 1901-10 to 1971-80 and for 

41-50 51-60 61-70 71-80 81-93 

1271 436 14 10 3094 1780 
1971 970 473 3157 3227 
2402 593 922 2402 2182 
2228 965 579 2259 2746 
2473 1669 835 2126 2072 
2293 654 823 2214 2029 
1962 647 1389 1925 1476 
1830 377 563 636 427 
II 97 705 310 604 1195 
3577 2117 3173 1929 2193 
5264 1788 3770 1392 2747 
4723 2362 1847 1994 1499 
2740 1183 664 678 732 
2294 577 453 548 728 
2362, 93 1397 1957 1276 
5224 5127 2879 4734 2655 
1857 1012 792 916 1079 
2516 4593 3062 3115 2333 
1569 531 333 1369 358 
1255 343 491 1565 467 
1588 845 1289 1537 626 
979 1829 650 1819 721 

1016 1435 726 1362 667 
2052 2001 1452 2424 1336 

711 1293 860 842 11 76 
1075 680 370 509 527 
1255 2907 1313 4424 3008 
1307 10 51 958 18'73 II 36 
1782 854 1246 2305 1251 
1674 1659 10 55 1976 1332 
1270 546 377 1540 892 
991 937 ~ 80 1301 475 

1062 689 325 1198 5'32 
584 270 099 296 169 

We conclude that the downward drIft m prIces IS 
strong and lIkely to persIst for agrIcultural com­
modItIes as a group, but expected rates of change 
for most mdlvldual commodItIes are subject to 
much uncertamty Moreover, the dlffelences m 
rates of change between commodItIes generally are 
not statIstIcally sIgnIficant 

Changes Over Time in Price Variability 

Three tests were performed to determme If p"ces 
are becommg slgmficantly more 01 less varIable 
over tIme WhIte tests and ARCH tests were 
apphed to the resIduals from the regressIOns of 
prIce changes on time The WhIte test IS a test for 
relatIOnshIps between the squared resIduals and 
the mdependent varIables m a regI eSSlOn The 
WhIte test on the resIduals rejected homo­
scedastIclty at the 10 percent level or hIgher for 
rIce, corn, oats, soybeans, peanuts, grapefrult, 
grapes, potatoes, and mIlk (column 4 m table 7) 
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Table 5-Dlckey-Fuller t-statIstIcs on nomInal prices and logarIthms Bnd first differences of logarithms of 
real prices. selected commodItIes, and designated tIme intervals 

Years 
CommodIty mcluded 

Wheat 1904-93 
RIce 1907-93 
Corn 1904-93 
Oats 1904-93 
Gram sorghum 1932-93 
Soybeans 1927-93 
Cotton 1904-93 
Tobacco 1904-93 
Peanuts 1912-93 
Oranges 1932-92 
GrapefrUIt 1932-92 
Grapes 1927-93 
Strawbernes 1942-93 
BroccolI 1942-93 
Lettuce 1942-93 
Omans 1942-93 
Tomatoes, fresh 1942-93 
Potatoes 1904-93 
Beans, snap 1942-93 
Peas, green 1942-93 
Tomatoes, proc 1942-93 
Cattle 1927-93 
Steers, ChOIce 1938-93 
Hogs 1927-93 
Lambs 1927-93 
MIlk 1913-93 
Wool 1904-93 
Broilers 1937-93 
Turkeys 1932-93 
Eggs 1912-93 
Crops 1937-93 
LIvestock 1937-93 
All commodIties 1914-93 
PrIces pa1d 1914-93 

**,*, and + mdlcate that UnIt roots are rejected at the 1, 5, and 

The ARCH test IS a test of whether large resIduals 
follow large resIduals and small resIduals follow 
small resIduals (See Engle) It mvolves regressmg 
squared resIduals on lagged squared resIduals 
Three lags were used m the test The tests mdlcate 
slgmficant senal dependence m vanances at the 
10 percent level or hIgher for corn, oats, tobacco, 
peanuts, grapefrUlt, hogs, wool, and the mdex of 
hvestock pnces (column 5 of table 8) 

An F test for dIfferences m vanance between 
1977-1993 and 1949-1972 was apphed to each 
senes The large! of the two vanances was used m 
the numerator for each test Slgmficantly larger 
vanances were found dunng 1977-93 than durmg 
1949-72 for all the grams, soybeans, peanuts, and 
the crop p"ce mdex, whlle gl apes, potatoes, 
processmg tomatoes, and hogs exhIbIted slgmfi­
cantly lower vanances durmg the later perIOd (last 
column of table 8) These test results suggest that 
pnce vanabIhtles have changed for enough com­
modIties that the 1977-93 vallablhty estimates are 

Nommal Log First difference 
pnce real pI Ice Jog real price 

-292 -318+ -651** 

-332+ -241 -780** 

-320+ -371* -734** 

-292 -319+ -682** 

-298 -372* -6'71 ** 

-258 -247 -756" 

-233 -310 -795" 

-150 -281 -790*' 

-1 17 -237 -806** 

-220 -376* -719** 

-270 -5 16"'* -565** 

-207 -355+ -587** 

-158 -578** -487** 

-167 -398* -4 19** 

-158 -410' -589** 

-156 -348+ -892** 

010 -381* -534** 


-231 --4 20** -867** 

-235 -665** -533** 

-159 -354* -520** 

-188 -284 -534** 

-168 -274 -629** 

-180 -290 -660" 

-229 -240 -750** 

-256 -271 -533" 

-155 -205 -650** 

-354* -278 -686** 

-132 -184 -519** 

-201 -214 -677" 

-259 -222 -767'* 

-196 -256 -541*, 

-141 -250 -641** 

-149 -255 -648'* 

-017 -298 -584" 


10 percent levels of statistIcal SIgnificance, respectIvely 

to be preferred over the 1949-93 estimates for 
makmg projectIOns 

Differences Among Commodities in Price 
Variability 

Many of the dIfferences m prIce vanablhty among 
commodIties shown m fig 1 and tables 3 and 6 are 
larger than would be expected due solely to 
samphng error and appear to reflect mherent 
dIfferences among the commodIties DIfferences m 
pnce vanablhty between pmrs of commodIties can 
be evaluated usmg the F statistic The 10 percent 
cntlcal value for F06, 16), whIch IS apphcable to 
the 1977-1993 mterval, IS 1 93 Its square root, 
1 39, can be used to test for dIfferences m the 
standard deVIations shown m the last column of 
table 3 The average standard deVIation for the 30 
commodIties durmg 1977-1993 IS 1355 Thus, we 
can say WIth about 90 percent confidence that 
vanablhtles exceedmg 13 55 x 1 39 = 18 83 are 
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Table 6-Standard deviattons, skewness, kurtosIS, and tests for normality In rates of change in real prIces, 
selected commoditIes, 1949-93 

Standard devla· Jarque-Bera 
CommodlJy tion, percent Skewness KurtosIS statIstic Probablllty 

Wheat 1853 149 828 6884 00 
RIce 2321 069 475 928 01 
Corn 17 16 022 313 039 82 
Oats 1890 -026 490 729 03 
Gram sorghum 1717 Oll 241 075 69 
Soybeans 1581 -017 302 022 89 
Cotton 1531 043 416 397 14 
Tobacco 525 -030 350 1 15 56 
Peanuts 780 -012 402 207 36 
Oranges l 2329 003 219 122 54 
GrapefruIt! 2855 019 343 060 74 
Grapes 2064 021 467 555 06 
StrawberrIes 803 -053 315 215 34 
Broccoh 595 -018 z" 53 '067 71 
Lettuce 1467 008 222 1 18 55 
Omons 3783 -071 3'94 546 07 
Tomatoes, 938 -015 273 030 86 
Potatoes 3182 010 3 13 Oll 95 
-Beans, snap 7 17 299 1661 41419 00 
Peas, green 8'10 336 1913 572'37 00 
Tomatoes, 1071 109 459 1356 00 
Cattle 1307 -028 386 196 38 
Steers, C,hOlce 10 78 -041 385 262 27 
Hogs 1754 007 243 062 73 
Lambs 1069 -054 253 260 27 
Mllk 616 -040 417 376 15 
Wool 2977 025 3 19 052 77 
BroIlers 1282 1 '14 672 3573 00 
Turkeys 1475 050 551 1365 00 
Eggs 1473 074 444 806 02 
Crops 932 152 824 6855 00 
LIvestock 850 70 346. 409 13 
All commodItIes 744 160 835 72 90 00 
PrIces paid 249 100 531 1757 00 

, 1949·92 

Table 7-Standard deVIatIons, skewness, kurto~ls, and tests for normalIty In rates of change In real prices, 
commodities exhIbIting nonnormahty 10 prevIous table, 1949-93 wIth outlYing observations omitted 

Standard 
Years deviatIOn, Jarque-Bera 

Commodlty omItted percent Skewness KurtOSIs statistIC Probablllty 

Wheat 73 1442 002 347 041 81 
Rice 73, 86, 87 1675 05 329 17 92 
Grapes 
0mons 

50, 51, 73 
53 

1670 
3324 

19 
-15 

342 
242 

57 
78 

75 
68 

Beans, bnap 
Peas, green 
Tomatoes, proc 
Mllk 
BrOIlers 

74 
74 
74 
49, 91 
73 

447 
473 
921 
515 

1029 

04 
03 
52 
42 

-26 

267 
369 
270 
329 
218 

21 
89 

216 
140 
173 

90 
64 
34 
50 
42 

Turkeys 
Egg, 
Crops 
LIvestock 
All commodIties 

73, 74 
73 
73, 74 
73, 74 
73, 74 

ll53 
1273 
670 
731 
579 

-39 
02 

- 31 
47 
07 

313 
248 
331 
238 
260 

III 
50 
87 

223 
32 

58 
78 
65 
34 
85 

PrIces paid 73, 74 202 27 428 343 18 
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Table a-Statistics for testing drIft and variability of price changes, 1949-93 

RegreSSIOn of rates of change on tIme F for vanance 

CommodIty 
t ratIo, 

for zero 
test 
drIft 

RegresslOn 
coeffiCIent 

F for 
WhIte test 

F for 
ARCH test 

ratIO, 1977-93 
VB 1949-72' 

Wheat -109 -028 122 03 260' 
RIce -79 - 044 260+ 124 938*' 
Corn -98 - 030 293+ 235+ 251' 
Oats -92 -045 351* 307* 825" 
Sorghum 
Soybeans 
Cotton 

-104 
-74 

-122 

- 019 
-063 
-078 

100 
460' 

64 

129 
186 

13 

200+ 
343** 
121 

Tobacco -155 -073 55 284+ 148 
Peanuts -151 - 026 628** 311* 461** 
Oranges l 

GrapefrUIt! 
Grapes l 
Strawberries 

-48 
-09 

13 
-181+ 

- 213 
-238 
-097 

049 

48 
339*' 
319+ 

88 

55 
230+ 

92 
79 

116 
176 
313' 
130 

Broccoh -206' 046 165 15 137 
Lettuce -47 044 21 140 110 
Omons! -02 047 126 41 130 
Tom fresh -30 -062 235 96 132 
Potatoes -44 077 248+ 15 215+ 
Beans snap -303' 0 61 12 184 
Peas green -149 - 031 64 06 112 
Tom proc -149 - 095 76 11 219+ 
Cattle -73 044 107 38 124 
Steers -127 051 148 54 -139 
Hogs -99 017 107 261+ 194+ 
Lambs -110 0 195 128 112 
Mlik -210* 0 529** 28 148 
Wool -91 -168 21 299* 105 
BrOllers -220* 181 42 01 108 
Turkeys -104 111 80 121 124 
Eggs -157 017 08 37 129 
Crops -176+ - 023 69 63 261* 
LIvestock -163 037 72 272+ 129 
All commod -203* 011 21 07 105 
Prices paId -114 0 10 77 136 

**,*, and + mdlcate statIstIcal sIgnIficance at the 1, 5, and 10 percent levels, respectIvely 
IYears are 1952-92 for CitruS, 1955-93 for grapes, and 1957-93 for omons 

greater than average, and vaTlab,lItIes less than 
13 55/1 39 = 9 75 are less than average By trus 
crltenon, oruons, rIce, wool, oats, potatoes, grape­
frUIt, oranges, corn, and gam sorghum exhIbIt 
sIgmficantly hIgher than average prIce vaTlabIhty 
whIle snap beans, tobacco, green peas, InIlk, 
broccoh, processmg tomatoes, strawberTJes, and 
ChOIce steers exhIbIt slgmficantly lower than 
average vaTlabIlIty 

Conclusion 

We have shown that agrIcultural commoditIes 
exhibit Important and persIstent dIfferences m 
pTlce varlablhty Varlablhty has changed over time 
for certam commodIties, most notably for the 
grams and soybeans, where pTlces were less 
variable durmg the fift,es and siXtIes than m 
earher or more recent decades The persistence of 
commodity differences suggests that vaTlablhty 
depends largely on mherent commodity charac­

teTlstlcs, such as the elastICIty of supply, produc­
tIOn lags, YIeld vaTlabIhty, foreign production 
vaTlablhty, storabIlIty, and elastICIty of demand 
Government pohcles and programs and other 
mstItutlOns appear to have moderated prIce varI­
ablhty m some cases In particular, changes m 
U S and foreign pohcles on trade and exchange 
seem to account for some of the hlstoncal changes 
m gram and soybean pnce varlablhty (See Miller, 
et al) Government programs probably have re­
duced the vaTlablhty of milk and tobacco pnces 
whIle mdustry structure and marketmg practices 
may account for the relatively low varIablhty of 
processmg vegetable pTlces Detailed analyses of 
mdlvldual commodIties IS needed to assess the 
effects of speCific programs and pohcles on pnce 
varlab,hty 

Fmally, the longterm downward dTlft m real farm 
pTlces, while reflectmg major gams to consumers, 
IS grounds for contmumg concern for persons and 
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firms m agriculture The historical prices analyzed 
here tell us httle about how long and at what rate 
these downward drifts Will contmue To make such 
forecasts calls for studYing prospective changes m 
demand, supply, and costs, for mdlvldual 
commodities 
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