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ir JAN ?5 iSou ir

U. 8. Department at AaT«nltTi!>^

A PROGRAI.! FOR THE II.TROVEI^l-IT AT-D ELA30RATI0ir OF DATA
ITEEDED FOR COIIIODITY PRICE FOrJ::C ASTIITS

0. C. 3tine, Principal Agricultui'al Economist, Division of

Statistical and Historical Research

a.diress. Joint Ileeting of the American Economic Association, tine

American Statistical Association, and the AiBrican Farm Economic Acsociation,

V/ashington, D. C, December 28, 1929

I -cno.v that seme of you do not believ^^ in price forecasting. But many

of us are engaged in aiding producers to adjust production to demand and in

deciding .vhen and how to ma^-.-cet; or in aiding distributors and consumers to

decide »vhen to buy. V/e are trj^ing tb ma<ce some practical use of economic
theory and statistics. V.Tiether ac'icno.vledge it or not, //e are forecasting
or aiding our employers to forecast prices.

Enough is i<:no.,T- about prices to enable competent analysts to malce

price forecasts sufficiently accurate to be useful in planning pro-
duction, mar ',?:e ting, consumption or buying,, to the advantage of the

producer, the distributor or the consumer.. ".T^.enever it is possible
by such means to bring about a more accurate ad.iustment of prices to

fundamental supply and demand conditions,, the producer, the distributor
and the consumer may all profit through the elimination of economic
y/astes. These tv/o propositions are re-phrased from the conclusion of

the paner read last year at the meeti^ig of the Farm Economic Association
on "The Progress in Price Analysis and an Ap^'raisal of Success in Price
Forecasting" ij . I an restating these t"?7o propositions as my .pustifi-

cation for advocating great care and large expenditures in the collec-
tion and analysis of data as to prodaction, i^rices and consumption
of commodities, for use in price forecasting.

The subject assi;:ned to me seems to be comprehensive as to
the commodities to oe considered, but lack of .-cno'.vledge of non-agri-
cultural coiTLmodities ma/cesj it necessary for me to confine my dis-
cussion to agricultural comjnodit ies

.

As a basis for price forecasting '.ve need .and miist have greater
precision in price analysis. Availability and character of data
largely determine .vhat can be done. The economic statistician can
not maXe bricfcs '.vithout straw, the opinion of many to tho contrary
not /withstanding. Although .ve have a great mass of com;nodity statis-
tics, the analyst is al.vays confronted with the need of something
more or better. Thj statis tics of c

o

tton are p robably more complete
l/0,C. Stino, Journal of Farm Economic s , Vol. XI, ITo. 1, Januarv

192:^ p 128-140.



and nore roli'iblo than oi' .-iny otl- or agr icalt ar tl c onmod it:^' of naior im-

portance in the United States, bat the analyst still finds need of

more and better cotton data. For a forecast of prices early in the

suason to aid fanners in planning the narlceting of their cotton crop,

an analyst .vould want a more prompt and mere complete-, survey of the

carryover of ;4n-erican cotton in foreign eoantries, more information

about the quantity and oaality of the prodaction of foreign cotton,

more data as to cotton consumed by industries and prospective industrial

demand at home and abroad, and data as to the volume and character of

trading on the cotton e>rc}ianges. For most com^modities
_
the need for

more and better data is much greater t'-ian in the case of cotton, and

in many such cases a reqaest or demand for 7:>rice forecasts is liter-

ally a demand for bricks to be :nade .vithout stra.v or clay.

It .vould be impossible for me to deal -vith all a :?ri cultural

commodities or even .vith the important commodities in detail. It is

commonly said that prices are determined by supply and demand. Perhaps

I can review the field in a more satisfactory manner by dividing it

into thJi-ee parts, - sap^'ly, demand and prices, and revie./ing each in

turn.

Let as consider first supply data," including production, carr^,'--

over, sroc-zs, shipment s and receipts. As a basis for forecasting the

prices of a commodity on a given marxet , we need to forecast the

supplies bearing upon that marrcet, and also need representative and

comparable series for a period long enough to establish the relation-

ship between supplies and prices. Of ccut's?, I nood not toll you, but

only remind you, that each commodity presents xJ^culiar problems in

detorminim^ what surjnlios are related to the mar '-cot and to the prices

to bo forecasted.

For some commodities we have world-wide mar^cets. A forecast of

•wheat prices for the season requires a consideration of world supplies,
including the crop and carryover., and the prospects for supplies for

the next season. Adjusting the forecast to a mar.-cet in the United
States requires a fairly accurate estimate of the supplies most closely
related to the specific marxet. In ma-<ing a forecast of the course
of prices during the season or of the price at any time or for a

.short period in the season, the location of supplies and the movement
of wheat in relation to the mar^:et become important. A price forecast-
ing service on a comaodity such as wheat, therefore, involves a com-
prehensive collection of data as to world production, stcccs, receipts
at principal markets, and any other available data as to the volume and
rate of movement from producing ai^eas.

To provide the basis for a program of m.ari-coting the wheat crop
of the United States we need an accounting of world stoc'cs as of

July 1, and the best possible forecast of production for the season.
Outside of the United States, only Canada ma'Ke s a comprehensive survey
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of stocks and that not until at the end of Aug-ast. Many of tiae countries

.larvestin^ in 0'j.lj n- A^ust rapke no lorcc-sts or estimates until titer
tne harvcstini^ is over nec.rly over. Tnc; trrde .nances lorecasts but in

mcny cases tnese forecasts are oosed upon limited observations r;nd super-

ficial information. The official forecasts v.nd estimates also need ira-

provc'tient , In June of 1928, for ex?::mple, ?11 ?vaila'Dle informr>tion in-

dicated E world w.-c-'t crop somewhat less t-i'?n t. e crop of tne previous
season, and certainly no i^reater. It followed, however, that t-.roughout

t-.e ser-son forec-.sts and esti^"!?tes Wcre continually increased. Tne wi.itcr

wheat crop of tne United States turned out to ue 68 million "bushels, or

13 per cent in excess of Lne June forecast, rnd tne world crop turned out

to De 8 per cent s*e'>ter tn.an tnat of tiie previous year. The result, of

course, wts considerable reduction in price fro!T\ Wx.at tiiiht ::ave been
expected on the basis oi early crop forecasts.

The wpnt of d-. tft with reference to tne \orod;:.cti on of some classes
of livestock rnd livestock products is even greater tncn in tne case of

crons. For example, Wc nave ? ^reat interest in tne worli wool situation,
cut for no country do we .:ave a forecast of production snd for very few
countries do We have a satisfac ory nistorical series of estimates of pro-
duction. Stocks, except at a few important points, re urikno.vn, A, prog^eja
for the improvement of supply d-^ta for use in forecasting prices of ".'ool

requires in the first placc more accurate estimates of the number of sneep
that produce wool, information ss to conditions tnrt ax'fect tne pi'oduction
per sneep, forecasts and estimates of production of wool, and periodicallji,
fsirly complete surveys of wool stocks tnro'Ji^nout tne world, wnile tne need
for world-wide data as to tne production and stoc:-<:s of uutter, oeef and pork
ma;,'' not be qj.ite so pressing as t'L&t for wool, in eacn case there is room
for a great improvement in data as a oasis lor forecasting prices of these
comiiodities in tne ma:^kets of the United States.

'<e need a world wide crop and livestock reporting service. If tne

International Institute of A-^.ri culture would function to develop in every
important producing country an accurate census ana fairly accurate annual
censuses or estimates of crop areas, numi.ers of livestock, ana production;
scien-^ific metnods of forecasting production as early in txie season as it
is possiole to determine witi. a fair degree of accuracy the probable
outturn; and a fairly complete annual or frequent survey of stocks; it
would perform a great service for the statistician w..o nas to deal with
products 'iiaving a world-wide market. This production estimating service,
of cours'e, ...hould be supplemented by the collection of reliaole data as to
market receipts, and other indications of tne movement of supplies from
producer to consumer.

To the extent tnat forei,;,n countries .and tne International Institute
of A£-ri culture' fail to meet our needs, the United States Department of
Agriculture must try to make up tne deficiency. Tne Department has ma^^e

some progress in forecasting crops in foreign countries. Analyses of the
relation- of weatner conditions to yields in Arge.itinr , Austr-.lia and '^.nada
nave oeen used in the present season to forecast the crops in tnese countries
well in advance of tne harvest. A beginning is being made also at forecast-
ing hog production in some Kort:i European countries. This work needs to be
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extended to other countries and other commodities, and it should be sup-

plemented by reports from .trained "observers placed in ^foreign countries

to function as State Crop Estimators function in the United States.

As citizens of the United States we boast of the most comprehensive

census and the bost crop reporting service in the world. • .out when we sub-

mit the results oi our censuses, our estimates, and forecasts of production
to t::c test' of utility in forecasting prices, we find a need for ;i,rc;at

improvement in our own data. The forecasts, of production in the Unifed States

are as a rule early enough to be useful in planning, txie marketing of crops.

Other commoditites need to be added to the crop forecasting list, and the

early foreco,sts need to be made more accurate indications of tne final out-

turn of production. The Department of Agriculture is willing to extend its

crop forecr sting list to the limit of. available funds and to improve the

accuracy of the early forecast? as much as possible. The same may be said
?.L.out the o.nnual estimates of production. Tiiese annual estimates and fore-
casts -^re Dasel upon censuses ^'.nd otner indications of or cnecks upon
production. In every direction we find room for improvement in estimates
and evcn in censuses.

I wish to call attention particularly to the need of revising his-
torical production series for use in determining the relation between'

supoly rnd price. Holbrook forking of the Food Research Institute made a
thorough analysis of the estimates of wheat production over a series of
years and concluded tiiat whereas in recent years the final estimates have
been foirly accurate, in the period prior to 1902 both the estimates of pro-
duction and the censuses were probably considerably below the actual produc-
tion. Taking 1899, for example, the origincl official estiraa.te of wheat
production was 547 million bushels and this was sues equently revised to 636
millions. Tne Census reported 659 million?, but Working, on tne basis of

mill ^rindin^s and other indications of avi-^ilaole supplies, concludes that
the production of tnat year was prooo^ly 682 million bushels, 22 millions
in excess of the census fig-are and 135 millions in excess of t^ie first
estimate. ' One of the principal reasons -for tx-ds first estiuiate being so

far off w^s that' tne previous census upon Wxiich estimates for tne decade had
been o-sed was also too low. Dr. Working .estimates that the production of
18b9 w: s probably 618 million bushels, but the census reported only 468
iiiillions. 2/

It is more difficult to count or estimate potatoes than wheat, and
many forecasters have stumbled on defective potato production data. The
production of potatoes- in 1924 was .

estiii'ietea to be 455 million ous.xels,

Txiis was subsequently r.-duced to 422 millions, out tne census found only
352 million Dusnels. Wl.at was the production of potatoes in 1924? This is

enough to point the finger straight at the need of revising past data and
making pl-^ns for improving both census taking and estimating.

2/ Holorook -i/oricing. «Vheat Acreo^-^e a-id Production in the United States
Since 1866. A'he'-.t Studies of t-.e 5ojd xiesearcn Institute. Vol. II,

No. 7 June 1926.
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Improveraents ir. proiv.ct ion d?ta in t::e Unite! Ststis raq-Jiire first

01 sll a more careful consideration of the problems involvv^d in obts.ining

accurate censuses. T.-.e census is or ought to be the starting point for

estimating product! jn for the decade, but 3Xi inconplete or inaccurate census
crnnot oe accepted as a proper basis for esti iir.tes . Loth the census find-

i:--gs and estimates nrast be cxiecked by data fron -11 other available sources

in detennining now to use t.ieia. Tne need zuv accuracy requires greater
care in fori^-alat irig questions,' tairing t.'.e census, czid editing rnd tebulr-ting

the s chedul e s

.

Impro yement in estimates requires gre^iter care -in securirig comparable
and representative reports and constantly checking preliminary estim.ates

with data from, every possible source as to the disposition or movement of
the product. I\irthermore , the estimator ougnt n>t to st';?p with the revision
of his data after he has left it benind iiim past 3 census. Jor time series
the esti;r.ates between censuses must be revised backwards. The final esti-
mates for any period ought to be based upon the censuses ootn at the be-
ginning and the end of the period. Improv -ment of the annual estimates
for a series of yeprs, to b:- used in the analj'sis of prices as a besis for
forecasting, therefore, requires some thorough-going research to revise
production estimates exid censuses for a period of years long enough to
give F proper basis for determining trends- and cycles in production and
provide a reliable measure of the relationsr.ip between supplies and prices.

You may ask how long the series s--ould be. The proper or necessary
.^ength of the series will differ to some extent and must be determined in
eacn case. As a rule a snort-time series, five to ten years, is an unsafe
basis for making forecasts. In the case of cattle, sixteen or more years
are required to establish one cycle, and we ought to r^ve at least three,
which would require a period, of about fifty years for wnich we ougnt to
nave comparable production, data..

Forecasting prices of livestock presents '.'lany supply data problem.s
in sddition to those encountered in attempting to f.^;i-ecast the prices of
crops. In the first place, a series of annu-?l estiinr-tes of production
are wanting for most livestock products, and there are no forecasts of
production excepting what may be made from intentions to oreed sows or
tne numoers of livestock on farms. FurtnermoTc, snifting census dates
snd changing forms of questions tend to destroy the comparability of the
data as to tne nurnoers of eniittals on farms tnro^agh tne past decades. T..e

prica analyst wno is preparing his slate of C-.ristmc.s wisnes m.ight well
include -

(1) A request that Congress decide upon a time in the season for
teking a census when the best census can oe taken, and hereafter taJce all
censuses as of the same time in the season;

(2) Tnat the census takers and their ?;dvisors formulate t.".eir

questions as to tne numbers )f livestock end tne production so that the
results for tne different censuses v?ill nave as hign a degree ot compara-
bility, as it is possible to obtain througn care in formulating comparable
questions;
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(3) Txi?.t the annuel estiraates of livestock ohen De adjusted to

the census "b?se;

(4) That the lives g ock- production
,
inclading meat production

from tne total slaUj^r^ter. of animals, milk and its production, eg^^s ond
poultry be estimated annually, and in some cases even monthly if possible;

(5) That provision be made for forecasting production or nantetings
annuel ly and nontnly.

There would still rempin the proolem of est' dishing comparable
time series of production. Tnis is almost hopeless out patient research
could accomplisii something in reconstructing production series- from num- .

bers of animals, slaughterings and receipts at markets. In the mecntime
vve must stumble along and do thu bcst we c-n with the available data.

So far I have spoken only of total production. In most cases it

is necessary to uave d?t'^ as to production by t^ pes r-nd classes of a
commodity. In the case of tobacco, for example, ti^ere are many 'types
wnich must be treated separately. Tnere is not raucn more relationship
between tne flue-cured

. tobacco of Uorth Carolina and the cigar binder
tobacco of Connecticut than there is between apples and potatoes. The
five major classes of wheat need to be treated sepfjrately. The prices
of the different classes of- wool do not TnoVe together. Supplies of long
and snort staple cotton ougnt to be estimated separately. Analysis of
cattle prices could be greatly facilitated by more data as to the number
of animals marketed or to be marketed that fall into the important classes.
Particularly desirable are accurate estimates of numbers of cattle on feed
and forecasts of numbers that may be • availo.ble for the feed lot. Tne
Department of Agriculture recognizes tne need of classifying supplies on
the oasis ox market vaJues or price relationships and some progress has
been made in tids direction.

-iual i ty i s also -^n important factor in determining prices, and
analysts are beginning to emphasize this faxt. I have been told by a
tobacco, man that it would be imr)Ossi cle to forecast tne prices of tobacco
because jf the importance of quality in deteriTiining price. One of the
first problems of the tobacco analyst, therefore, is to find some measure
or index of quality pnd then establish some basis for fcrecastine, quality.
The Toba?co Division of the Department of Agriculture is beginning to
secure information as to quality. iVe are still without an historical oasis
for determining tna relation of quality to price, out research of the
records of tobacco merchants mr.y yet reveal some basis for determining
variations in quality over a ;oeriod of years. At any rate in tne future
we shall have from the Department of Agriculture some index of variations
in quality.

Quality must be taken into account in forecasting the prices of
other commodities, even tnough it may be less iraportent in some cases
than in the case of tobacco. Dr. faugh has called attention to the im-
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portrr^ce of q-a^lity in ieteminirig t-ie crice of cert^an fraits r.nd

vei^etaales. 0/ In all sue.-, cases the forecasting of prices must take

into account the quality factor. In many cases quality seems to "be an
intangible matter ^n'Liczx csn oe measured only ixidirectly. It is prob-

able, -owever, tnat some oasis can be found i or indicating, quality in

coniicctio-i witr- e^c:. corruaodity. In some cases it is posoible that Quality

indices c^n ^^e developed Dearer l^y -narket inspectors tr.an by producers
rnd crop estimators.

It see":\s to me that here is ^ field in wnich the market news rnd
inspection services en render the analyst a real service. The grain
exid cotton inspection services provide qaantity measures of quality,
ivhy not others?

Tiius far I r.ave dei It witn nr. tional aJid international estimates
of supplies. Tne price thtt the local producer ra-^y octein in nis locpl
market m?y oe determined in large p^rt by loc?l supplies. Tnere ought
to be place in the economic program of every St?te for m^'king studies
of the relation of producers to their markets, and translating national
and international forecasts, tnat m^y be ma'.e, into their probable effects
upon local prices. For this purpose more careful rttention needs to be
given tc State -^nd county estiror.tes of production.

We have worked so much 7/ith the relation 01 production to price
th'^t we are inclined to forget at times ti.e importance of txie cons"'amer

and nis purc.^.sing power or his demand in determining price. Data as

to actual consumption of agricultural commodities are about as scarce
as hens' teetn. Our knowledge of consumption for the most part is limited
to what ma^y be derived from data rs to production, imports end exports.
In the case of cotton and wheat we ha/e fairly complete data as to mill
consumption. Some manufacturers report "•vool cons'omption but others do

not. Vie have periodically a manufacturers' census out with a few exceptions
it is only recently tnat manuf-^cturers nave be n required to report tne
quantities of materials used. Peri'^ps in the future we can have ev^n more
data from muiufacturers as to t-e volume of the raw materials used in
manuf

.
cturiiig . Bs.t this is only tne first step toward the final consumer

£-nd we need to ^^^et closer to nim.

Bstinatea of cons-omption for the United St:tes --^s a whole are not
sufficient. A'e need estimates by regions, states -nd cities. To illus-
trate, the South consumes l^-rge quantities of pork ?nd pork products.
A'hat will be the effect of depression in income from cotton upon the
de.uand for nogs? Tt answer the question we need some measure of wnat the
South consuaes. ive need historical data, but that is practically out
of the question except by inference from general knowledge of the cr.arac-
ter of t.ne products cons'omed by the South and the effect of cotton depres-
sions upon the prices of tnesc products in relation to priccs of pork
products

.

3/ Fredericl-c V. .la'agn. vaality °s feterminant of Vegetable Prices .... 1939.
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Recently we have noted a::oarent mrrkel falling off in the

demand for butter. From an analysis of available data we know that the

demand for butter is associated witn factory payrolls. ii^e have a fairly-

definite index of payrolls 'but not a very satisfactory index of consump-
tion. iiVe have no means of locating consumption eitaer geographically or

by- classes of cons-aiT:iers . If Wc could do tr^is, we might in the future
analyze probable • cnanges in po^-rol-ls and indicate wnere and how much
butter consvunption mignt be affected.

^

For more precise analysis or forecasts of demand wc must -:,ave data
as to consumption by population or income groups. We know that New York
consumes a very large quantity of orrnges. The effect of ciianges in supply
or of industrial and financial conditions upon prices and cons^amption of
oranges in Nev^r York will depend to seme extent upon who consumes oranges
and the elasticity of the demand of the several classes of cons-jiners. At

present an analysis of cons-jmption by population and income groups cwi be
made only upon tne basis of special surveys which classify consumers and
obtain estimates of consumption by these classes, at various prices. Such
studies seem likely to prove fraitful sources of data lor detennining the

relation of consumption to price.

Highly specialized local surveys, however, are a slow method of ac-
cumulating data as to the consumption of comiaodi ties . The Bureau of Laoor
Statistics has done some good work in this field, and its activities ought
to be extended. The survey of food cons-amption per capita made in 1918
or 1919 ought to be repeated and elaborated so as to show per capita con-
sumption of importpiit commodities by sections of tne United States, regions
anl localities

, end, if possible, by income groups. 4"/ If the Burecu of
Labor Statistics continues to limit its activities to the collection of

da,ta in cities, some other agency, possibly the Department of Agriculture,
should undertake to supplement these data 'by collecting similar and com-
parpble data ?s to rural consumption.

In considering consumption and dcinaiid, we must not overlook the
fact thnt a considerable percentage of the cominodities produced in this
country are consumed abroad. This cnlls for the collection of data as to
consumption and factors that affect the consumption of our products in
foreign co-ontries as well 5.s in the United States.

Price data s^cm to oe ao-undant. We have more of this kind of stuff
than of anything else, but the analyst frequently finds that his price
data, are inaccurate, poorly defined, or not specifically enough related
•to tne commodity or market with A'hich iie is concerned. The price reporter,
the price collector, and the price .^n^lyst ne;;:d to get closer together to

remedy these defects.

kUt need more data as to the prices of some com.modities in foreign
m^rKcts, and in l.icalities between tae producer or the consamer and tne

4/ Cost of Living in tne United States, bulletin of the U. S. Bureau of

Laoor Statistics. No. 357, May 1924.
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v/iiolesale r.arlcet . Tir.e will r.ot jyjrr.it r.e to dv/cll at length upon a

prof^ram for the collection of riore and better price data, but 1 do want

to say a few wordc about retail prices.

In r.easuriiit; dericoid we rr.ust use retail prices in relation to con-

sur.ption. The ure cf v/holesale rarxet prices nay f-ive inirleadint; results

because the spread bet-.veen the retail and vhu^lesale price of a commodity
is not a constant proportion cf the retail price. The available retail

price data are collected riainly for tlie purpose of constinictinr; index
numbers of the cost of livin/-". The price analyst has not used thcrr. for

all that they aro worth but when he turns to their use he v;ill find tiiat

they also need ir.prover.ent for his purpose. Ke will want noro data and
with more specific descriptions as to just ./hat t'ney represent.

Since one cf the first steps taicon in T)rico ani^lycis is to deflate
the actus.1 price to sor.e conr.on base, it is desirable to give some con-
sideration to the character cf trjc deflator to be used. Suppose, for

cxainrlo, v/c want a deflator which roprescnts as accurately as possible
chancres in goncral price level, indcpordent of - othc^r price factors. Let
r.e set up tv/o r-.'quircrxnts: First, it szir.ll bo as free as possible fron
the effects of shifts and charicos in the supi^ly or de:-and for specific
^oods or servicer. Second, that it shall represent cor.petitive prices
as free as porsiblo fror. the stabilising influoncos of monopoly, custom
or contract. I believe that tiu.se arc roasonablc roqi;iremcnts . Fave v/o

a deflator that mcrts these rcquiremonts? I icnow that I am. treading on
dangerous f^round in questioning the universal vr.luc- of som.o of our best
ioiov.-n index num.bors. Of coarso, for rcug'n analysis alm^ost any good general
indo;: num.ber may bo satisfactory. 1 merely want to suggest that precise
analysis requires care in the selection of t/ic jropcr price inde:<: series to

be used, and that perhaps v/e need r.orv. and better ger.eral price indices.

I.'ow let m.c conclude by saying that the laC/C of adequate information
in the hands of producers and the want of a sound basis for interpreting-
facts aro in largo mxasurc rcsponsiblr for recurrir^; cycles of over- and
under-production and the unwise ma.r:-:cting of comr.-.oditics. The effects of
m£Llad.'ustm.ents in production extend far beyond the producer, for the re-
currence of these milad^ustm.ents increases tlie cost of distribution and
creates oconcmdc disturbances that are carried through our whole cconom.ic
system.. The first step in remedying the situation is in the com.pilation
of conpreiicnsivo data as to production, consum.pt ion ?.nd prices, and in-
fcmaticn as to ether factors that m.ay affect prices, as a basis for
interpreting;: the current and prospective situations to producers, dis-
tributors and consumers, who are cencerned. The m^ost effective inter-
pretation of these data is in terms of prices and the man v/ho plans his
business for tomorrow mast 'nave price forecasts.
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