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INTRODUCT IOH.

Conaiderable intarast in price relationships has been evidenced
since 1920 andl no small amount of inquiry imto the eauses of price
changes has been started. Sinoe the boglmning of the agrioultural de-
pression the gusstion of the adjustment af agricultural praduction to
demand has causead sevaral states to consider tha importance of an
egricultural program,

A study of agricultural changes and priss relationships will fur-
nigh basic informmtion of sxtreme importance needed in the laying down
of an agricultural programs Blask (2) states that the troubles of our
agriculture in the past ten years have been much more largely due te
maladjusted production than to anything else.

It is fundamental that changes in price temd to hring about
cshanges in production. Henderson (9) states the law "A rises in price
tends soaner or latsr, to dacrsase demand amd to increase supply. Con-
versely a fall im price tends soomsr or latar to imcrease demana and to
decrease supply.”

Although the principle of production adjusting itself te price is
generally recognized, the mmount of change in production end time of
occurrence~-how quickly production reacts to price changes--is important
and must be studied for particular areas so that we may be in a better
pamition to understand farmers' reaction so we can suggest the best
type of adjustment ncededs A study of how agriculture has changed with
prices will give us some indication of how it may change in the future.
We must also be quick to recognize new factors affecting the situation.
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The farmsr changes his preductien plans in respense to certain
price changes. Are such changes justified? If not, what sort of
program is nacemsary so that predustion will he batter sdjusted to de-
s=nd? What informmtion is needed?

Warren and Fearson (20) point sut thes need of farmérs understand-
ing prise relsticmships so that they may wijust their farming to meet
the changing situation. Warren (10) states that prices are a guide te
production and that there is s constant adjustment in progzress.

Aecording ta Falaoner (2) "alternate over production and scarcity
of amy farm cammodity with their econsequent low and high prices can be
attrituted to the failure to accurately anticipate demand and adjust
sapply Lo Jdeumad.”

Many other writers maks similar stetemontes and studias of price
and production relationships have attained considerable importance.

It is the purpose of this study to make inguiry into farm price
and production relationships for Souwth Dakota,

Pifferemt methods of approach to this problem suggest themaelveas.
The following goneral plan may lay the ground work for getting a method
%o solve such problems for South Dakota.

I. How dgpes supply from differsst sources affect farm price in

Bouth Dakota?

Il. To what sxtent doam price received bring aebout changes in

acreage or mmbers of livestock?

IIl.How do South Dakota farm prices change following these changes

in ecreages and numbers of livestock?
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In such a study we shall have to inquire into the adequacy of
pur price and production datas In this preliminary study simple

corralation methods will be used in order to give a general ploture of
relationshipss The limitations of such methods are recognized but it is
hoped that general relationships indicated will suzgest further de-
tailed study if a more refined measure of correlation is desired. How-
ever, the methods used are considered adequate fer showing important or
rkriking relationshipse

Working (22) states that much of the work on correlation studies
has been laying foundation and few practical applications have been
made but he says that every scientist will recognize that the practiecal
usefulness of such knowledge is not judged solely by the applications
which may be made of other knowledge for which the first has merely laid
the foundation.

Our original purpose was to limit the second phase of the study
to the effect of price on acreage but as the yield also plays an importe
ant part in the return of the farmer, acre wvalue (price x yield) was
added, The time element did not permit of the correlation study on live~-
stock changes but for the sake of future investigation, it was considere
ed important to consider the adequacy of price and production data on
livestock.

As the farming area of the state increases there is a natural
inerease in the production of crops and livestock for which the state
is adapteds The relative amounts of different erops and livestock pro=
dused may vary widely dependent upon the profit which is in a large
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moasure related to market price. Unusual changes in acreages of crops
or munbers of livestock can be explained to some extent by the producers
reaction to the price offered. In certain years seasons may be unfavor-
able to planting or there may be little feed for livestock as in 1928 end
these exceptions must be considered in interpreting price and production
relationships.

A general survey of changes in acreages of principal erops and
classes of livestock in South Dakota shows some large and erratic changes
which are obviously out of line with consistant agricultural development.
It is believed that a study of price and production relationships will
enable us to show producers a better policy in the adjustments, Price
data can also be used to study relation of price to land walues, thes
effect of freight rates on farm prices and are fundamental to e study of
income changes.

In our study of prices we will analyze the present prices; dis-
cuss the use of price deta now avsilable ond econsider methods of collecte
ing further dataes As South Dakota is one of several states or countries
producing a surplus of ecrops and livestock for market, production for
the United States and for the world, of certain products, must be cone
sidered as affecting the farm prices in South Dakota.

More Price Data lNeeded

The necessity of collecting more data is obvious as the present
United States farm prices go back only to 1910, excepting the Deceomber
price for Crops and the Jamuary prices for livestock. It is necessary
_to have monthly prices further back than we now have them in order to
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obtain weightod anmusl rrices which differ materially as is shown by
tahles in appemiix, from the December prices. A longer series of
monthly pricos than is now awvellabls i3 desireble in order to make the
bust use of statisticml snmalysis. However, an analysis of. the data
back to 1910 will give some light on causes of changes and will help us
to rind the hest technle to use for a more exhaustive study of the
prises of different commodities when such prices are available back to
1880,
Recognition of The Importance af Price Studies.
intil recent years the study of agricultural development has left

out of consideration the study of agricultural prices almost entirely.
Little research had been dens to determins thé causes of changes in farm
pricas. The sarly ysars of imvestigatlion in agriculture were deveoted
largely to biological problems of productions. With the more recent
emphasis on the economic side of farm problems, the importance of a
study of farm prices has been recognizeds It has been known for a long
time that farm prices were extremely susceptible to changes in produc~
tion and also that price had a strong influence on production. These
price changes were continually making agriculture adjust itself. In
order to obtain a more counstant state of equilibrium or to make the
necessary adjustments with as little disturbance as possible the factors
responsible for these price changes should be taken into considerationes
If this is done and a contimuous study is made of their reaction to price
changes and consideration is given to the effect of new factors which

are shown to have an influence, there will be built up the best possible
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basis for guiding production.

To get a basis for the adjustment of production it is necessary
to study prices over as long a period of time as possible in order to
make the best statistical anslysis. As an evidence of the importance
attached to price studies, reference is made to certain studies already
made in that field. One of the first attempts of this kind was made
by Wallace(16) who made a statistical study of the factors affecting
the prices of hogs. Other studies on factors affecting the prices of
hogs were made by Wright (24), Ezekial and Heas (5) and Sarle (13).
Some important studies have been made on forecarting the price of wheat,
one of the most important by Daggett (3) who was then a member of the
Division of Statistical and Historical Research, at Washington.

The National Agricultural Conference (6) which was ecalled together
by President Harding in 1922 realized the importance of a study of
farm and merket prices. On page 168 of the Report of the National
Agricultural Conference the following recommendations ere made: "It
is recommended that statisties be collected and publisked periodically
by the U. S. Department of Agriculture, showing the price received by
producers for crops, livestock, and livestock products; the price paid
for different farm lands and their total value; prices farmers pay for
hired labor, seed, fertilizers, machinery, equipment and supplies; and
the wholesale and retail price of principle agricultural products by
classes and grades at important marketing and consuming centers. It
is recommended that statisties concerning factors influencing prices
and the values of farm products be collected and published periodically.
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It is recommended that statistics of production, market movement, stock
and prices be analyzed and correlated with statistics of population,
consumption, present end prospective supply and demand and other factors
influencing production, consumption and price; that series of index
numbers be established eand meintained to show relationships and trends
and that the results be summarized and illustrated by means of graphs,
maps and diegrams so as to set forth certain factors in striking and
readily readable form."

Interest in Prices in the Division of Crop Estimates.

The conmittee mentioned ebove also made meny recommendations for
enlarging and perfecting the sources of data, and for collecting inform=
ation on production, both in this country and in foreign countries,
Following out these recommendations the Pivision of Crop and Livestock
Estimates has enlarged the scope of collecting data on production and
prices. The Division of Stetistical and Historical Research has pere
fected the methods of colleeting foreign data, and has begun studies on
the effect of supply and demand on prices. A bulletin on Agricultural
Prices has been amnounced which will contain a study of agricultural
price fluctuations and of methods of finding end measuring the effect
of various price factorse In addition the bulletin will contain a
musber of historical price series which should form the basis for
studies in price forecasting. Sarle (11) who took charge of the work
in prices in the Division of Crop Estimates three years ago became
interested in extending price series of the Bureau of Agricultural
Economics back as far as possible. He brought this matter before the
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Statisticians who are in s pretty good position to comb the states for
historical records. # study of historical prices is now in progress in
Maryland and is beginning in a {ev other states besides South Dakota.
The writer's own particular work in erop and livestock estimates makes
it necessary, in order teo get a proper back ground o meke a study of
acreage changes and the chances in mumbers of livestoek, and to make a
study of the causes of those changes, the principal one of which lis
price. Such a study by the iAgricultural Statistician should put him in
a position to be of more help to workers in the field of eccnomics in
the states.

PRICE MATERIAL AVAILABLE.

The Ues 8. Department of Agriculture began to collect prices on
larger crops in 1866 and usolnluel of livestock on Jamuary 1, 1867.
These prices were collected amnually until 1908 Sinee that time prices
of the more important farm crops have been collected monthly in addition
to the yearly prices. Rkecently Sarle of the Division of Crop and Live-
stock Lstimetes compiled & series of bulletins which not only included
the yearly prices back as far as 1266 for states in existence at that
time but monthly prices as well. The December 1 price of the farm
crops and the January 1 livestock price per head have been obtained
from the reports of Crop Reporters and those same prices are still asked
of Crop Reporters. Begimming with 1908 when monthly prices were collecte
ed the County Reporters who were special reperters, one to each county,
were asked to make monthly reports om prices. In Jemuary 1924 a list

of special price reporters was made, which consisted almost entirely

8«
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of some town dealers, merchants and a few well informed farmers.

Sarle (11) points out in his discussion of the reliabllity of the
data that s study of these prices by a statistical analysis indicates
that they have sufficient reliability to be of value., "In the list eof
Crop Reporters every effort has been made to get representative samples
80 that their reports on the yearly prices for all the important creps
and classes of livestock are sufficiently representative to give stable
figures. It was found by testing the price samples that they would
not be materially chenged by a great increase in the number of reportas,
which is a good check on their reliability. For the more important
produets, weights were used according to the acreages of crops by
erop reporting districts and for mubers of livestock according to
census rnumbers by districtse Prices are for no specific grade or
quality which accounts for most of the variation in the prices. The
reports give the prewveiling prices for the -class or quality of product
generally sold. Of all the crops reported hay shows the greatest
variation in priece. Apples are ancther examplee For livestock the
price may tend to be the grades of animels being sold at that time
rather than values of animals of all ages and gredes on the farms, The
prices reported are really local market prices and are not strietly
quotetion prices at the farms, The state averages are made up of prices
reported from all over the stete, weighted as previously mentioned, se
they are likely to be high for surplus produeing areas and low for

deficit areas,

For the lesser important crops the price tends to de self-weighting .
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That ia, there will be a proportionately 1l wger mummber of reports where
the - roducts are of more importance anmd a less number where they are of
less importance. The weighting of these minor products would probably
give averages further from the actual than the straight averagesd
In many cases studies have been made using the yearly prices; that
s, the December prioea for crops and the Jamuary 1 prices for livestock.
As indicated in Table 1 there is a great variation between prices in
Degcenber and January and the Amnual weighted price. For many years it
has been the custom of the U. S, Department of Agriculture to publish
valuation figures based on the Decewber 1 unit value of cropse Zhese
veluations have been worth while from a comparative standpoint, bukt
from the standpoint of actually getting the waluation, average weighted
prices are much to be desired. Frem the standpoint of actually measur=
ing farm returns, of course, an annual weighted price is essential.
Recently annual weighted prices have beca worked out for the United
States but as yet this has not been done for very many individual states.
For many years the Department has been collecting information

from elevator operators on the proportion of farm grain marketed by
months. ¥When these figures are studied closely and adjusted for scme
of the unusual changes which may be due to variation in the sample
they can be used by the Department very well for weights with which te
weight the monthly prices received as previcusly explained. These
weights are obtainable for crops back to 1909 with the excepiion of
potatoes and hay. As there is s-ise variation in the marketing of

potatoes by months a weighted price based upon usual marketings as
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.o'htained from figures of recent years would be better than December 1

prio;s beeause in this state a large part of the potatoes have moved to
wkét by that time.

For livestock, the Division of Crop and Livestook Estimates has,
since 1920, been collecting data from stock yards and packing plunts
as to receipts and origin. Prior to that time data for South Dakota
are availahle from some of the main markets. This has enabled us te
m the monthly weights back to 1913 for certair classes of stock.

As this gives us over 10 years of monthly merketings we can work out a
reasonable set of welights for the other years. It has just recently
been possible to secure marketings back to 1902 from Sioux City, one of
our main markets, which will be of much assistance in this work,
Unfortunately some of the interveaing years are missing, but by com=
paring the earliest year available with proportionate marketings in
more recent years we will be sided in setting up representative weights
for the earlier years.

THE NEED FOR MORE HISTORICAL PRICE DATA.

Since most of the early writings o»” state history and discussions
of agricultursl subjects add little or no information on farm prices
it 1s highly important to gather together as many of the facts relating
to farm values and prices as soon as possible in order to complete our
knowledge of historical development,

In a state like South Darota which has been settled up comparative-
1y recently and where many of the pioneers are still living there is a

‘un11uo opportunity to get hold of records and facts relating to farm
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prices, history and marketings,

Pifferent public agencies are at work gethering historical data
and we can get them interested in locating sources of date relating %o
prices.

Since the Agrieultural depression began in 1920 there has been a
great interest' in the subject of farm prices so there could be no better
time to draw peoples attention to the value of a study of prices and
get them to cooperate by furnishing records.

Fach year sees many of the old pioneers passing away and often
their diaries and accounts are considered of little walue by the heirse.
Perhaps they have been lying in the attic or in a storchouse, end no one
but the original owmer knows of their exixtence. Such records are ine
valuable and the sooner we get in touch with anyone who has kept such
records in order to save them, the more data will be saved for future
usé. The writer in a mumber of instances has talked with people who
knew of such records but unfortunstely when they ceme into the possession
of the heirs they had been thrown away or consigned to the flames. If
these priceless records are savéd before it is too late, & mass of
data will be accumulated which will be of great aid to research workers
in the future in their study of the econonic development of American
Agriculture.

.u-




BOURCES OF HISTORICAL DATA.

The follewing sources of material have sucgosted themsalves:

Farm diaries

Prices slips

Esrohants books

Elevator records

Mill records

Crgamery Tecords

Newspaper records

Contracts for Reservations and Army Fosts

Card prices of grain

Commission Company records

There are a great mary more farm diariss in existence than people

believe as evidenced by the replies to an inquiry sent out from this
offices Of course, most of the diaries, like other records, dealt
more with the social aspects of farm development and dayeto-day
problems then they did with prices, but here and there prices were
scattered which are of much help in giving us the framework for other '}
prices which can be supplied from other socurces. In many cases these
diaries are considered rather personal and the owners do not feel
they will be of very much interest to anyone else« They are most apt
to be loceted through a third party who knows the owmer of the diary
quite well. We have been able to secure records of this kind going
back to 1886. A wvaluable feature of these diaries is that they will

2402 5
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"or local demsnd. There are several fragmontary recorda which have
boan mafde by farmers from time to time and these are often valuable
while the cwmer is still living.

As a great mmmy psaple have the habit of putting away price
slips or mles records a great many of these can be unearthed by
diligent inquiry. Cometimes they are rether hard to desipher but
have in sany cascs supplisd missing prices.

Merchants books are sometimes available. These give the prices
mid for produes, tuttar and agea, ahinkana, atcsa Tt ia alan import-
ant to pieck up some of these records before they are lost so that
perhaps when enough are sccumulated a purchasing power index can bdbe
worked out usimg the farm prices and the local retail prices. Here-
tofore we have been using the none-agricultural prices as worked out
by the U. 2. Department of Agriculture. These prices may not ba
strietly representative of things being bought locally,.

One of the most valuable sources of records is the sale records
of elevatorss Also their gemeral account books. In quite a few cases
these are still available although elevators as a rule change hands
quite often and the books are lost or disposed of. We obtained a
record at Mellette going back to 1888 and one at Clear Lake going
back to 1898, and a mmber of others of more recent date.

In the earlier days there were a great many mills in vile si.te,
but many of them have gone out of business. If the records of what
they paid for grain could be found they would be one of the most
'.dhblo sources of data. Unfortunately we have been unable to locate
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any of them a# yet. There was one at Yankton which dated back to
1068 but this was disposed of two years agoe.

Many of the creameries kept fairly good books giving prices
that were paid for butterfut., ‘e have ssoured a few of these going
tmck to 1900,

Eo doubt the most systematisally kept reoords are the newspaper
roacords, Most of the important papers have some kind of a file back
an far as 1t has been publisheds In most of these papers local prices
have heen quoted but not contimuouslye. The form of publication has
changed frequently and loecal prices have shifted to prices at the
terninal markets. One of the oldest records available
was from the Yankton Press and Dakotan which began in 1875, The files
of the paper preceeding this publication were lost in a firee. The
series of local prices quoted in the Press and Dakotan was often broken
but nevertheless they will be of some help for anyone who wishes to
study prices back to that date. If it were possible to build up a
series of prices back to 1877 it would give us a price series for 50
years. There are many other newspaper records scattered over the

eastern part of the state which would help to give fairly representative
prices for the different localities. While newspaper records are
perhaps the most continuous records we have they are subjeet to the
difficulty of giving quotetions rather than actual price received.

This difficulty would be overcome to a large extent if the prices were
cofrected the next day or the next week but it appears that prices

were often published and not changed in accordeance with the market.

-] 5=




liany of theme newspaper files are avallable at the Historical Depart-
ment at the State Capitols Others can be obtained by visiting the
newspaper offices which often oceasions the necessity of elimbing
into lofts and pulling down files covered with the dust of ages, but
the records obtainable are a very wsluable check on other records.

A source of data was suggested by reading in some of the old
newspapers sbout Reservation and Army Posts. The writer has not made
an attempt to get at these Army records at Washington but has waited
the opportunity of wisiting there or having some ome in Washington
go in person to find out. It was quite customary in the early
days to buy grain or livestock for use at the dirferent Army Posts,
receiving bids from local parties.

Since 1908 the grain bulletin at Mimeapolis headed by
Er. Durant has been furnishing what are called Cerd Prices for the
different elevators in the state. These are prices worked out by
groups, called relays, based wpon prevailing Minneapolis cash prices
minus the freight and handling charges. These card prices have been
used as a guide by many of the elevators in the state. Of course,
the actual price paid varies some, due to local demand and some com=
petition among the buyers. However, these are a good indication of
prevailing prices and if they were awvailable back to 1890 would be
of much help in furnishing missing prices. However, I am told by
men who have worked on these prices that it is possible to work them
out by using this plan on the Minneapolis prices prior to 1908,

One other helpful source of data has been the reecords of the
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John Clay Commission Compayy, showing sales of Dakota livestock at
some of the main marketse In order to approximate the loeal prices
" there it would be necessary to figure out the freight and a small
handling chargee Freight rates will be obtained from the Railway and
Warehouse Commission at Pierre.

When the possibility of getting Historical prices occurred
to Mr. Sarle, an inquiry was sent from Washington to certain lists,
including the banker list, elevator list, and the newspaper list.
Replies from these lists were seunt to this office forus to follow upe
We got a few returns but not as many as expected. The most effective
results were obtained by sending out a questionaire to our Crop Report-
erse This resulted in our getting some diaries, account books, and
newspaper clippingses At the same time a small item was published in
the state papers telling of our worke. Ye got a mmber of replies
from this. Among them were some few interesting reports which were
written up by the College Publicity Service and sent out to the State
Paperse This story was copied widely and r-osultcd in our getting a
fow more records. After we had obteined the names of people who might
be able to furnish data we devised a form which gave the months and
years from 1810 back to 1880, The neme of the commodity was stamped
on these and they were sent out with the request to send in any
prices available or to send in the original account books.

Ve began summarizing our reports by drawing off prices on to
these charts from the account books and when our records vere posted
in this manner they were drought together by commodities and assembled
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by dhﬁrictl, on similar charts, so we could see where the greatest
gaps were, and in our succeeding form letters we could plaecé the
greatest emphasis on the year where the greatest gaps were.

The final tabulation was made by making up large sheets by
commodities and districts after which the prices were posted by giving
the name of the party and town, so that when any question arrises
about umusual price differences the original records can be referrod
tos At the dottom of these shects the market prices of some of the
prinecipal grades were placed in order to chesck on the farm prices for
thbir representativeness and which might be of use afterwards in filling
in the gapss

THE USES OF REGIONAL FRICES AND STATE PR ICES.

In a study of state farm prices @sldorablo variation is
shom in different parts of the state, depending upon whether it is a
surplus or dd‘ioit producing areas These differences in prices will
forn the basis of an important study in the states For the present,
in making the best kind of a state price somo system of weighting is
dusirables As the western part of the state was little settled prior
to 1910 it was thought best, instead of carrying prices by erop report-
ing districts, to divide the state into three parts. The area west
of the river being distriect mmmber one, the area between the Missouri
River and the James River, down to Douglas County, district number two,
and the remainder of the staté district threes Weights were obtained
by taking the acreages given by the United States Census; It was then
thought that these weights could be used back to the time nidway between
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the two csnsus perinds., Monthly weights could be obtained by market-
ings as previously described,

For a statm study of tha sconomica of different commedities,
regiomal pricas are dssirad rather than state prices mo the more
prices which can he collected with this end in view the better it will
be when such a study is madee For our pressnt purposes it is necessary
to obtain the stata prise in order to study the state development,
state incoms, and the effect of production on prices received by
farmars in South Dakota.

ETUDY OF HISTORICAL PRODUCTION.

A thorough study of historical produotion is necessary to
get the data needed for a comparison of production and prices. Im
ordar to uss theos data ths research worker will need to know something
about the method of arriving at them during the past years, mources
of data availahle, aml different revisions which have been made. If hwo
takas the data as he finds them he will oftem ba at u loss to undere
stand unususl changes.

fince 10688 the U. S, Department of Agriculturs has hean
sstimting productions This was done by getting an estimate of the
screags sarly in the season relative to the acreage the preceeding
year, At [he close of the year, if acreage has been abandoned during
the season or any other sorrection msads to be made in the preliminary
figure, a new figure is made and the estimmte of yisld is applied to
the scioage to secure the production. During the more recent years,

thtimodthpumdhgmmmimdocohy“r. and, if
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further date make 1t seem advisable, they are reviseds This is thought
to be necessary because the succeeding year's screage is used largely
as a basis for arriving at the current year's acreage.

Until recent years, reporters were asked only their opialen of
how the acreage compared with a year agos It was only comparatively
recently that reporters have been asked actual acreage on their farms
pompared with a year agos It was found that the opinion m acreage
was subject to wide variation and distinet bias at certain times.
Although some attempt was made to adjust for this bias it was difficult
to measure with any great degree of exactness. The method of getting

an astual sample of the acreage is the best that has been devised in
estimating acreages The main problem in using thismethod is to get
representative samples in order that the acreage reported this year
can be compared with the acreage reported the previocus year so that
ehanges shown will be indicative of changes in the state acreage.

&s errors are apt to ereep in and become cumulative itis very
desireble to get a cheek on the whole universe involved in the
sample and at frequent intervals such a correction has been mades
About 10 years ago, the figures between the census of 1900 and 1510
were adjusted to a census base and published for the United States as
& whole. Becker (1) states that the epplication of a uniform method
to all decades somewhet alters this decision. He found that the
original work sheets prior to 1895 were destroyed so that the revision
prior to that date must be based upon published data rather than upon

b




original data. In his research work on screage revision he states two
objects, as follows: (1) To put the figures on a uniform basis from
the tise of the first complete estimate in 1088 to date. (2) To have
the absolute figures as nearly correct as possible. For both of these
purposes the data collected decemnially by the census are the best
gpmugoe The census mcreage figures, with certain exceptions, for several
rvasons are accepted as the most nearly correct basis from which to
worke A discussion of the adequacy of the census figures is taken up
hh:. In & preliminmary investigation of a teschnie to use for these
revisions Becker and Jackson (1) say: "Ome part of the corrections to
be made in all decades is a mathematical one, so adjusting the trend of
sareage that the figures on census years will cocincide with the census
emmarationss This correction must recognize and allow for the linke
relative method of arriving at the estimates. The cumulation of errors
is gecmetriecal through a decades; so a correction for the total error

in the tenth year, nine-tenths in the ninth year, and so on, is not
proper. A formula is used instead, by which the progression of
corrections is geometrical. On a 1lO-year formula the correction for the
ninth year is thus the nine~tenths power of the correction for the

tenth year. Similarly there may be a progressive improvement in estimates,
giving at the end of a decade a figure more nearly correct than that

at the begimming. Here also the progression is geometrical and requires
& correction the converse of the former. Both are applied in the
formula used as shown below.

-21-
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C = Census or correoted figure

E = Estimate by the Department of Agriculture

¥ = lumber of relatives within the period; i.e., number of
years (ineluding beginning and ending) less onec.

X = Your undsr considerstion (X varies from 0 to N)
Then . [/@ ) _X @0(

o )
Or for this particular purpess, when & = 5 then (f
becomes unity and @X =£_,< ;’” g
For example, for tha yuar aning with "2" in a period of an
exact decade begimning with the year ending im "9" (e.ge for 1882 in

& period beglmning with 1870 and eling with 1889), the formula becomes

C, =45 _Q_)%/ég
The formula, of ssurse, may be applied to any one year in question withe
out computing the other years, Periods shorter or longer than a decade
may have to be computed by the lO-year formulae or a formila may be set

up for any other number of years. The method used for more or fewer

Years must depend upon the particular situation. In correcting more

*See Wright, Serwall, Department Bul. 300, and other treatises on
mathematical progression, cumulative errors, etc.
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than 10 years on a 10-year formula, the years outside the terminals
of the formula ordinarily are at the latter end of the period and

are included becsuse census data did not become immediately aveilable,
In the formula, then, in the years following the tenth, X becomes
greater than N and for the eleventh year on a lO-year base the formula

" -1 11

€11* Eng‘;ﬂ% T@é%gg% 'L

"Base years for the formula, of course, must be determined by
fixed points which may be accepted as correct, usually census
emmerations.

"0ften the trend of aecreage for a given erop is broken within a
decade, and in many such cases a formula for less than a 10eyear period
mist be useds It necessitates, however, finding close to the break
and on the side for which the formula is sought, s figure sufficiently
good to be considered correct in formulating the correction. There
may be ne noticeable continued trend for more than three or four years
of a decade. Then mathematical eorroetioﬁa, even as described for
short perieds, are of little avail until the individual years are
examined and possibly changed.

"If no unusual physical or economic conditions exist to cause
undue irregularities, it often must be assumed that the estimate was
arrived at in an irregular way, und therefore doesnot represent a
pProper relatives. In such cases the preliminary estimetes of acreage
pPlanted as published in the summer usually give the most satisfactory
figure with "hich to start. These preliminary figures are punlished
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in the raports for June, July, -nd August of each year. Their use
assumes that the method of link relatives, while forming the basis of
the estimating system, has not always determined the final figures.

Study of the data has justified such an assumption, and there are no
sufficient records to refute it. "

By referring to the graphs showing the acreage for South Dakota
these changes following the census year are notable in some cases.
Whenever the published census figures were available the acreage was
adjusted to meet them. This causes an unusual break and may throw
off our correlation studies. As the research division in Vashington
is going to review the acreages, the revised figures will probably be
available in about two years. In the meantime our studies of changes,
in the light of available data and considering its limitations, is
desirable for the reasons stated in the introduction.

It has recently been brought to the author's sttention thet the
consus of 3890 may be quite deficient and that the census of 1900

may be high due to the practice of filling out incomplete schedules af

emmerationse This will cause us to proceed with care where unusual
adjustments seem necessary to bring our data into line with the cansus
figures for those two years.

ADDITIOHAL DATA FOR CORRECTING PRECEEDING YEAR'S ACREAGE.

During the last 10 years an unusual effort has been made to get ‘
86 many checks on our production deta as possible. This can be carried
out very well where ouly a small amount of a crop is fed on the farm.

Where a large portion is fed the problem of cheeking is more complicated, a




For checking up on wheat and flax in South Dakota and other northwestern
states the following items were used:

Rallroad loadings

¥Mill receints,

¥ill and Elevator stocks end of year,

Farm stocks end of year,

Bead for following spring's planting

Fed to livestock,

, Exchanred for flour less M.4E. Stocks begimming of year,

Parm Stocks beginning of year, amd

Dockage by thipments (from U. S. Yearbook).

For checking up on the grain crops the South Dakota Statistician
working with the Washington office began gathering data the last year
for check-up on the feed cropss In a study of this method it was
found that more data on in-shipments was needed. Arrangements may be
made with the Reilroad Companies to get us this data.

With a erop like potatoes the amount consumed on the farms where
gromn is very hard to cheek up and needs much considerstion. Last
year the writer, in cooperation with ¥Mr., Wertz of the Farm Economice
Department obteained date on the consumption of potatoes. With ell
the different methods of disposal the following basis is tentatively used
as a check-up in South Dakota: Used for food on farms where grown;
Saved for seed, Lost, Fed, etc.; Requirements for consumption, people
net on farms raising potatoes and Shipments out of stete. Ag pointed

out, data on in-shipments are necessary and until those are available
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our cheek up will be deficient,

With these methods of cheek-up on the erops during the past 10
years eand check-ups being worked out for practically all the coropse,
we now have an additional means of correcting the base used in our
estimates each year, This is bhetter then an additional cheek using
the acreage because it may get away from some unknown deficiencies in |
our acreage samples. As meny checks of different kinds as can be
worked out are desirable. By using all the known methods of measuring
the different items of disposal of a crop we will of necessity satisfy
the demands made for accurate estimates because if all the known items o
in the utilization of the crops are measured and checked against the ”
astimates of crops there must be close agreement,

By perfecting our methods of arriving at production figures and _
2 revision of prior years the changes which have taken place in our L
agricultural development can he measured to the best advantage, Al=-
though 42 camct wait until revised figures on acreage are available
& study of relationships between acreage figures as we now have them
and factors causing these changes will emable uxz to see the more ime

portant changes and make allowance for changes due to methods of
securing the data.

REVISION OF ANNUAL LIVESTOCK ESTIMATES. -
For six years we have been gathering detailed figures on livestock { =
shipments. For some markets we have figures back as far as 1913, These .

will be of great help to us in studying the relation of livestock pro= i ﬂ:-','

Guction and prices. A revision of livestook figures has already heen
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begun and the sheep estimates for South Dakota have been revised in

the light of the best available data. The same question of correction
whan the census figures were s¥vailable enters into the livestock figures.
flence it is nsosssary to adjust the link-relatives between ths cennmus
periods, However in the case of livestock we have anothér check of
great value in the tax data. By taking the census data and using the
link-relatives of the tax data compared with original estimates made

as of January 1 comparatively satisfactory yearly figure= can be
obtained,

Several methods of check-up gn mur yearly livestock figures
during recent years have been devised so that the estimates from now
on with the more complete marketing data aveilable will give us a
very satisfactory pimture of the changes actually taking place. How=
éver prior to Jamu~ry 1, 1827 our estimates on livestock represonted
an inventory of livestosk on hand. This past year we undertook to
estimate the actual production which represented inventory of the
previous year with the items of debit and credit to arrive at the
inventory of the present year. It is much more satisfactory to have
actual production figures than figures of numbers on hand because they
would represent better the condition of the livestock industry than
would mumbers on hand, although numbers on hand do reflect the big
changes,

ADJUSTMENT OF CENSUS DATA.

In some studies that are made census figures are used as indica-

tive of the tremd of production. The great difficulty with this is,
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(1) the long periods imtervening between census (2) changes in the
tims of taking the census, such as the change from June 1 to
January 1, whigh would markedly affect the mumhers of livestock on
hand, (3) the census years cannot be considered representative as
they may strike on a poor year or a good yrar instead of an average
yoar.

In our adjustmmnt of the sansus as a dese to use from year to
year we hawva found certain corrections necessary. 'ith the crops
having small ecreages, sapecially as they occur in fractions of an
acre, the census is often deficient. Our check-up on potato
production has shown this to @ true. In a state like South Dakota
many arrors are apt to gescur if the figures published in the mansus
are taken without much studys One of the possidble mistakes in this
sonnestion results fram changes due to changes in County lines. 1In
our study of changes taking plece in South Dakota dack to 1880 it
Was necessary to study the mmerous changes that have tsken place in
County lines in order to make the published data conparable. It was
often found that emmerstion of the Indian Reservatieoms made an
appreciable inconsistency. This is especially true if an Indian
Reservation covers two stetes and thev are enumerated as a unit.

The Standing Rock Reservation is an example of this. The data for the
whole Reservation should be pro-rated between the twn statsse

In a study of agricultural changes in relatlom to other factors
the consideration of production material aveileble as stated is highly
hecessary. A study of production and price at this time may peint out

=28




still further improvements desired in our study of production data.
In this way the study will have an added value of extreme importance,
PRICE AND PRODUCTION RELATIONSHIPS FROM THE PRESENT PHICE SERIES.
Discussion of Method.
In order to determine relationships between price and production
as outlined in our introduction the correlations were made as shown in
the tables following:
l. World production is used with wheat because it is an export=
able producte Dataon world production were not available for barley
and flaxe. Corn and oats are largely on a domestic basis so only the
United States production was considered.
2+ The first difference method was used because the dzia in
mart cases did not lend iteelf to fitting of trends. This method ia
suggested by Jerome (10) on = similiar problem. TYule (25) and 1|
Killough (11)« It is probable that certain methods of curve fitting
sould give a better correlation with a smaller standard deviation and
such methods should be tried when more detailed studies are made.
Price is weighted by annual marketings for crop years and the
results deflated by the average yearly all commodity index number. i
Killough (11) suggests that the use of the farm commodity index number
might give a higher correlation. Also it might be better to use it
88 & separate variable instead of deflating each price. ’ ‘
Effect of price on screage is studied through the effect of price

on acreage the next year, and effect of acre value on acreage the next
year.
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Result of acreage change is studied through the effect shown on
price the same year, also farm value same year,

Graphs submitted show production, price, acreage and farm value
for the period covered by the price series now available.

Theat Studies.

World production shows a much higher correlation with South Dakota
price then does United States production due to our price being
affected so largely by the world price. Satisfactory carryover figures
were not available for the world crop which would doubtless have
raised the correlation. The United States crop and carryover as a
second variable might raise the correlation hecause of its importance
during the short crop years when the tariff is effective. Occasion-
ally as in the year 1926 the South Dakota crop would have a notice-
able offect on the South Dakota price. Another factor which has a
possible effect on the South Dakota price is the size of the world
erop of rye (Killough) and also the European crop of potatoes.

Because of the importence of Durum Whest in South Dakota it
would be of value to study durum prices and production. It would be
necessary to use market prices as it may be difficult to get a series
of local prices. Some have been collected however.

A significant relationship is indicated between acre value of
wheat and acreafje the next year but no relation between price and
acreage the next year.

There is a slight indication of negative correlation in price

whon acreage is changed. In this connection it would be of value to
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know the relationship between U. S. acreage and U. S. price, U. S

acreage and S. D, acreage.

Theat Correlations

Items Correlated.

World Production
South Dakota Yearly Price

United States Production
South Dakota Yearly Weighted Price

United States Production and Carryover
South Dakota Yearly Weighted Price

United States Production and Carryover
South Dakota Aereage Current Year

South Dakota Yearly Weighted Price
South Dakota Acreage Next Year

South Dakota Aere Value
South Dakota Acreage Next Year

South Dakota Acreage
South Dakota Yearly Weighted Price
Same Years

South Dakota Acreage
South Dakota Acre Value

Method Used
Deviation from

Straight Line Trend

First Differences

Correlation

-s79
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Corn Studies.

A marked correlation is noted between United States supply and
South Dakota price in contrast with slight correlation in the case of
wheat, South Dakota supply as a separate variable should increase
the correlation because of the importance of the local demand during
short orop years. Other variables affecting the South Dakota price of
oorn are numbers of livestock, the amount of grain feeding, and the
price of substitute feeds.

There is an indication of the acre value of corn having some
effect upon acreage the next year but noneto speek of in case of price.
The relation shown is not statistically significant as with wheat.

There is some indication of a negative correlation betwman
W and price.

Corn Correlations.

Items Correlated Method Used Correlation.

United States Production Deviation from - B3
South Dakota Yearly Weighted Price Straight Line Trends.

United States Production and Carryover

South Dakota Yearly Weighted Price VEPOh TAPRisenIee e

United States Production and Carryover - or

South Dakota Acreage Current Year v }
South Dakote Yearly Weighted Price . ol S’
South Dakota Aereage Following Year

South Dakota Acreage Following Year Deviation from -0

South Dakota Yearly Weighted Price Straight Line Trends

South Dakota Aere Value rence
South Dakota Acreage Following Year Fivet 3erfe s o

South Dakota Acreage
South Dakota Yearly Weighted Price o =03
Current Year.

South Dakota Acreage =
South Dekote icre Value 3 &8
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Oats Studies
There is less correlation betwesn the United States supply of

oats and the South Dakota price than in the case of corne. This may
be due to the falling off in the demand for oants because of markedly
decreased horss mmbters. In a multiple correlation study horse numbers
is an important wvariable for consideration.

Slight indicatlons of positive sorrelation are showm between the
prica of cats mnd the morears the maxt year, and between the acre
vialus of oats snd the rci-mpe the next year.

flo valatian at all is indioated batween screspe change and price
or sarw Value the ssme yeaf.

gats Cerrelatlon.

Items Correlated liathod Uped Correlation
United States PFrsdustisn Deviatlon from -12
South Dakota Yearly Price Etraight Line Trends -

Enited States Production and Carryover
Eouth Dalota Y'"ly Price Pirst Differences - il

United States Production and Carryover " JAT
South Dakota Acreage Current Year

South Dakota Yearly Weighted Price

South Dakota Aereage Following Year - «18
South Dakota Price Deviation from 11
South Dakota Aereage Following Year Straight Line Trends 3

South Dakota Acre Value ivet BAED -
South Dekota Acreage Following Year F 'erences #

South Dakota Acreage " -o
South Dakota Yearly Price

South Dakota Aereage -
South Dakota Aere Value
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Barley ttudies

A negative correlation of significance is shown between United
Etates supply and South Dalkota price.

An indication of an important relationship between acre value
and acreage the next year is shown but the relation between price and
acreage the next year is of relatively small importance.

No relation is shown between acreage and price or acre value the
same years.

Barley Correlations

Itemes Correlated Method Used Correlation

United States Production Deviation from e
South Dalkota Yearly Weighted Price Straight Line Trend. *

United States Production and Carryover

South Dakota Yearly Weighted Price Fiyes DLrfessnsed .

United States Production and Carryover 45
South Dakota Aereaze Current Year i

South Dakota Acre Value
South Dakota Acreage Fellowing Year

South Dakota Acreage
South Dakota Yearly Weighted Price Same
Year

Eouth Dakota Acreage
Bouth Daketa Aecre Value

South Dekota Yearly Weighted Price
South Dakota Aereage Following Year
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Flex Studies

The correlation between United States Production of flax and the
South Dakota price is not high enough to be significant, Studies are
now being made of the relation between production in important countries
and the South Dakota price.

lo relations of importance are noted between price or =zere valus
and acreege the next year or soreage changes and price or aecre value
the seme year.

Flax Correlations

Items Correlated liethod used Correlation

United States Production Deviation from 21
South Dakota Yearly Weighted Price  Straight Line Trends b

South Dakota Yearly Weighted Price

South Dakote Acreage Following Year First Differences

South Dulota Aere Value
South Dakota Aereage Following Year

South Dakota Aecreage of Flax
South Dakota Yearly Weighted Price

South Dakota Aereage of Flax
South Dakota Acre Value
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GENERAL CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER STUDIIS.

Important relationships sre indicated between supply and South
Dakota price but correlations are not high enough for forecasting
purposes, Hultiple correlation studies could perhaps be made which
would raise the correlation coefficients measurably. Other variables
have been suggested in the previous discussion chiefly as:

ls State supply

2« Competing orop supply, domestic or foreign, depending on
whether we export the crop or are largely on a domestic basis.

i« HNumbers of livestock where the crop is fed.

4+ FRelative gmount of grain feeding bdeing done.

Dlight correlations are shown between price or ecre value and
acreage the next year.

The relationship between screage changes and price or acre velue
is negligible. As this relationship is one measure of the justifica—
tion for ecreage change it might be of wvalue to study the correlation
between United States acreage and price or scre velue, In the latter
onse, for crops on a domestic basis, we would expect a significant
negative correlation. If so it would appear that South Dakota acreege
is not highly correlated with United Stetes acreage or that there i1s
some offsetting factor in the state demand,

It is recommended that when a price series to 1900 or 1890 is
obtained, similiar correlation studies be made and a more careful con-
sideration of trend as a factor be considered which is diff‘:lculg with

the short series at present avuilable and the ebnorral factors enter-




ing into the war periode It will be necessary teo give some consideration

to ecreage revisions especially for the period prior to 1909 as the
edjustment around the census period nmight be sufficient to affect

correlation studies seriously.
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H b!o H buo 3 bu. : bu. b4 2 buo 2 bu. H

101.5: 41 : 43.1 : 105.1: 47 49.7 3 105.7: 119 H
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WHEAT ACREAGE, PRODUCTION AND PRICE DATA.
H H :SeDe Weighted:

S Ds Weighted:Anmual Price : Trend of
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: 2. 2e
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CORN ACEEAGE, PRODUCTION AND PRICE DATA
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CORN ACREAGE, PRODUCTION AND PRICE DATA

: : Se D, Weighted
Se De Teighted : Annual Price
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OATS ACREAGE, FRODUCTION AND PRICE DATA.
TABLE 7

3 H u!o $
Year : Ue Be s Old Stocks on mamm
:Ml w‘“ n:uamuyh nfn‘m Euge 1: Total

847
1,080
1,188

922
1,418
1,122
1,141
1,648
1,262
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1,200
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BARLEY ACREAGE, PRODUCTION AND PRICE DATA.
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FLAX ACREAGE, Pﬁm 1@ AD PRICE ma.
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