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Abstract:
The following dissertation is an attempt to focus attention on the individual and social economic
problems relating to marketing high protein hard spring wheat.

The introductory chapter outlines the purpose of observing, assembling, classifying and analyzing
information of economic significance to individuals, social segments and consumers. Particular
emphasis is devoted to producer problems in performing the segregative and allocative function in the
market place, The relation of economic theory to price as a function of supply of and demand for hard
red spring wheat is contained in Chapter Two, which consists of three parts. Part I relates to the theory
of supply of high protein hard red spring wheat; Part II presents those factors which are assumed to
affect the elasticity of and changes in the demand schedule; and Part III combines the theoretical
assumptions of supply and demand and their relation to protein premiums. Substantiation for particular
phases of the theoretical assumptions is found interspersed with theory. Included in Chapter Two are
the references to the results of previous theoretical and empirical investigations. Results of tabulations
of secondary data contained in the appendix have been mainly associated with Part III, Chapter III
pertains to theory of sampling and practical applications of sampling in determining supplies of milling
classes of wheat.

Results of the investigation and implications directed toward future research are summarized in
Chapter IV. 
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ABSTRACT

The following dissertation is an attempt to focus attention on the 
individual and social economic problems relating to marketing high protein 
hard spring wheat0

The .introductory chapter outlines the purpose of observing5 assembling, 
classifying and analyzing information of economic significance to indivi­
duals, social segments and consumers«, Particular emphasis is devoted to 
producer problems in performing the segregative and allocative function in 
the market placee ■

The relation of economic theory to price as a function of supply of 
■and demand for hard red spring wheat is contained in Chapter Two, which 
consists of three parts. Part I relates to the theory of supply'of high 
protein hard red spring wheats Part II presents those factors which are 
assumed to affect the elasticity of and changes in the demand schedule; 
and Part III combines the theoretical assumptions of supply and demand'and 
their relation to protein premiums. Substantiation for particular phases 
of the theoretical assumptions is found interspersed, with theory. In­
cluded in Chapter Two are the references to the results of previous theo­
retical and empirical investigations. Results of tabulations of secondary 
data contained in the appendix have been mainly associated with Part III.

Chapter III pertains to -theory of sampling and practical applications 
of sampling in determining supplies of milling classes of wheat.

Results of the investigation and-implications directed toward future 
research are summarized in Chapter IV..
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- INTRODUCTION 

Part I. - The Problem

Initiation of Inquiry.

Since 1925 additional payment in the form of protein premiums have 

been paid to producers of hard red spring wheat in the Northern Great 

Plains area of the United States. In Montana protein premiums added about 

$10 million additional income to farmers for the year 1951. Tf protein 

premium values were considered separate from wheat,, wheat protein would 

be the fifth largest crop produced in the State of Montana, exceeded only 

by wheat, cattle, sheep and dairy. I/ In economic terminology, any pay­

ment for a commodity or service is the function of the supply of that 

commodity or service in relation to the demand for it. Protein premiums 

become a measure designed to allocate the scarce commodity; high protein 

wheat. In some years there appears to be very little or no premium, 

while in other years the premium for protein in hard red spring wheat 

reaches substantial amounts. Premium fluctuations are not confined to 

stable amounts within the marketing year but vary from day to day and 
month to month. Both the variations in and the level of premiums are 

accompanied by economic problems related to the segments of society per­

forming the function of marketing high protein hard red spring wheat.

\J H. "R. Stucky, Looking' Ahead With Montana Farmers and Ranchers, Montana 
Extension Service, Montana State College, Bozeman, Montana, Folder 22, 
September I, 1952.

Chapter I.
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The Problem Statement

The■function of the research upon which this report is based is to 

Observe5 assemble., classify, define and analyze those facts relating to 
protein premiums as they create problems of economic significance to 

various segments of sOciety0 Particular emphasis is concentrated on the 

economic problems encountered by producers in their attempts to maximize 

net revenue in marketing high protein hard red spring wheat0 On the basis 

of the facts compiled and presented in this report it is hoped that 

further research of a problem solving nature will be conducted at some 

future dateo 

limits of the Study

Economic theory, and the utilization of visual descriptive economic 

models, serve as a means of explaining the economic conditions surrounding 

the marketing of 'high protein hard red spring wheat* It becomes necessary 

to set limits on the area of the study* The study will be concerned only 

with the economic aspect of marketing hard red spring wheat of high pro­

tein content* Not all of society is necessarily concerned with protein 

premiums unless they feel that there is mal-allocation of resources 

through the present method of marketing* In describing the marketing of 

hard red spring wheat containing high per cent protein, it is necessary to 

outline the geographic area in which the particular class of wheat is pro­

duced as well as the area in which this particular class is marketed and 

consumed* Reasons must be outlined why protein premiums are paid and to 

whom they are paid* Answers to the following questions must be found;

Hhat particular qualitative characteristics are represented in the payment
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of a premium?. Have legal and moral institutions grown out of the market­

ing of high protein hard red spring wheat and what is their relationship 

to the problems that confront the producers, and other members of the 

grain trade attempting to allocate high protein hard red spring wheat?

The Premium s

, Hard red spring wheat is one of seven classes of wheat produced in 

the United States. Further subdivision creates three sub-classes5 dark 
northern spring, northern spring and red spring wheat. Members of the 

grain industry concerned with the marketing of hard red spring wheat-' 

further differentiate the classes and sub-classes on the basis of.the 

protein content into ordinary protein and high protein hard red spring 

wheat and hard red winter wheat. ..Ordinary protein hard red spring wheat
1 ' '

is generally considered to be wheat of less than 12 per cent protein con­

tent. The term ^high protein^ is reserved for hard red spring and hard . . 

red winter wheat, classes and sub-classes containing greater than 12 per 

cent protein. Protein determinations are based on chemical tests of the 

quantitative characteristics of nitrogen as a measure of the proteins 

inherent in the wheat. There is an association of the quantity of protein 

and the quality of the wheat which causes millers to bid premiums for the 

high protein wheats. Protein premiums are paid on the basis of the per­

cent protein over 12 per cent and are expressed as an increasing premium 

for each one-tenth or one-half per cent protein over 12 per cent.. A 

typical bid for high protein wheat would be* I cent- for each one-tenth 

of one per cent protein over 12 per cent, up to 15. per cent then l|- cents 
for each one-tenth' of one per cent protein from 15 per cent protein up to
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16 per cent protein, then one cent for each one-tenth of one per cent over 
16 per cent protein*
The Marketing SegmentSg

Marketing hard red spring wheat of high protein content is considered 

to start with the producer. From the producer the wheat.generally goes to 

the country elevator where it is accumulated for shipment. Commission 

firms and brokers may play an important role in further marketing of the 

wheat or it may g) direct from the eountiy elevator to a miller or ter­

minal elevator. Speculators on the commodity exchange may contribute by 

assuming risk of ownership through price changes in the time lapse between 

producer marketing and milling of the wheat. Millers buy the high, protein 

wheat for specific milling and blending purposes as a service to the com­

mercial bakers. Bakers are also a service organization to the extent 

that they attempt to maximize consumer satisfaction by baking bread which 

meets with consumer's desire.

The area of study is mainly confined to the description of economic 

problems related to marketing that are associated with producers, elevator 

operators, commission firms., and millers. Particular reference is made to 

the problems of producers. The impact of premiums for high protein hard 

red spring wheat is assumed to be insignificant in relation to the con­

sumer section of society. Protein premiums are a payment for a supple­

mentary product which constitutes only an infinitesimal portion of con­

sumers income. Bread purchases represent only a small portion of the 

consumer food purchases, and wheat flour is only one of many ingredients 

utilized in the production of bread. One estimate of the value of the



wheat which went into the production of a loaf of bread shows that in 

195>1 the producer only received 2085> cents for the wheat that is required 
to produce the Ioaf0 l/ On the basis of this estimate and the fact that 

protein premium for 15> per cent protein hard red spring wheat was about J 
10 per cent of the value of the wheat, the value of the protein in the loaf 
of bread would be about one-third of a cent for each loaf of bread*

From the standpoint of the producer, if premiums are ten per cent of 

the value of the wheat, the payment represents a considerable portion of 

the producer’s gross income* If the cost of wheat is 10 per cent higher 

to the miller because of the additional increment of a protein premium, it 

constitutes a significant cost to the miller’s cost of production of flour 

and must be taken into account* Commission firms assume very little risk 

of price fluctuations in performing their function of bringing buyer and 

seller together for specific lots.of wheat* Line elevator' operators and 

terminal operators are not able to hedge the premium along with the base 

price of the wheat and therefore are obliged to receive a portion of the 

premium offered by the miller to cover their cost of risk associated with 

the rise and fall of premiums over time*

Some aspects of marketing which impinge on the welfare of society 

are included throughout the following chapters * Questions concerning 

society's interest in the production of high protein hard red spring wheat 

are related to the political aspects of the problem* Should producers

l/ National Federation of Grain Cooperatives, "Congress Told Farmers 
Receives 2*8 Cents of 16 Gent Loaf of Bread", Grain Quarterly, (Reprint 
from the Evening Star, Washington, D.C., April 27$ 195)1). Summer'‘195>ls p.70.



16

receive a larger portion of the premium? Will society benefit by a net 

gain through some other allocation of factor inputs than the present al­

location of inputs utilized in the production of high protein hard red 

spring wheat? Can the present factor inputs be utilized more efficiently 

in terms of production of a greater amount of high protein wheat than is 

presently being produced? Will some other allocation of premiums among 

wheat marketing segments of society,increase total welfare in terms of 

greater national product? These questions are related to what changes■ 

might be made to increase the welfare of society* However5 the complete 
answers to these questions are related to a hierarchy of economic goals 

beyond the scope of the present investigation*

Whe_at_ Quality in ̂Relation to Premiums:

For the purpose of conducting an economic study of protein premiums 

protein content5 and quality require limited definition* Some assumptions 

are necessary regarding the quality that protein represents* To producerss 
the term "protein premium" signifies high quality wheatj to millers high 

protein wheat and quality of wheat are not always synonymous terms* Bakers 

have a different definition of quality depending on the results they expect 

to obtain through the use of high protein wheat flour* In the introductory 

phase of the study restrictions on the meaning of quality are presented to 

avoid confusion and to permit an orderly investigation of protein premiums 

in relation to economic problems*

The Geographic Area t

.Not all wheat producers receive protein premiums for the wheat they 

sell* Even in the■Northern Great Plains there are certain areas in which
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it is practically impossible to produce high protein wheat of the hard 

red spring class. Under certain types of fanning techniques, like irri­

gated production, producers are more concerned with groTa[ing high bushel 

yielding varieties of wheat than with high protein yielding varieties.

High protein wheat production is influenced mainly by the environment and 

is associated with the amount of rainfall and the temperature as well as 

the soil and the variety of wheat grown, Montana produces the highest 

protein hard red spring wheat and Northeast Montana is consistently more 

suitable to the production of high protein wheat than other areas in the 

State, Millers and elevator operators have long been aware of the im­

portance of establishing supply sources in the high protein producing area 

of northeastern'Montana, (See Table II, Appendix).

It is necessary to know the uses of high protein wheat, and to know 

the areas both in the States and abroad to which the commodity moves. 

Geographically, the market is known to be mainly of a domestic nature. 

Foreign buyers have mainly confined their United States purchases of wheat 

to thie ordinary protein wheat. For this reason it may be assumed that the 

world price establishes the price of ordinary protein wheat and the millers 

in the United States establish the premium which will be paid to keep high 

protein wheat out of foreign consignments. In the latter portion of the 

introductory chapter the geographic area of supply and demand are given 

considerable attention.

History of^Development of Protein Premiums $

Producers of high protein hard red spring wheat have only recently, 

within the past ..thirty years, been faced with .the problem of attempting
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to market their product in such a way as to. gain maximum net income,, The 

conversion of consumer habits, from performing their own bread baking to 

reliance on commercial bakeries, since the first World War has created a 

shortage of high protein wheat required by bakers for the production of a 

uniform quality bread,. Actually the premium is a function of increasing 

technology in bread baking techniques that had its beginning with the 

first grinding of the wild wheat by primative man. The historical nature 

of protein premium development should add to the reader’s concept of the 

problems associated with premiums and for this reason it is added in the 

first chapter.

The Legal Institution and Customst

Laws and regulations have been established governing the marketing 

of high protein wheat. Beyond the Federal Grade Regulations which esta­

blish the grade of ordinary protein wheat there are the State- regulations 

which have grown out of the customs associated with the production and 

marketing of high protein hard red spring wheat. It is important to know 

the legal limits and the restrictions that they impose on various segments 

of society associated with the marketing. The influence of protein regu­

lations on private problems of the producers, millers and other members of 

the grain trade are outlined in the final phase of the introductory chap­

ter.
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Part II —  Marketing Problems

Five distinguishable economic groups are concerned with the movement 

of high protein wheat through the market channels* These groups perform 

certain functions in segregating^ blending, allocating, risk bearing, 

milling and baking the high protein wheat to meet the demand imposed by- 

consumers* These groups ares (I) producers, (2) elevator operators 

(country and terminal), (3) commission firms, brokers and speculators,
(U) millers, and (fj>) bakers* The members of each of the groups are pre­

sumed to attempt to operate their firms in such a manner that net income 

will be maximized*

In attempting to maximize net income, each segment and firm is as­

sumed to desire as large a portion of the protein premium as possible*

.IrJhat apparently occurs, is that consumer desire for particular qualitative 

characteristics creates an increase in price for the bakery product which 

meets consumer acceptance. The increased price for the product stimulates 

demand for the type of flour used in the production of the bread* Bakers 

are thereby compelled by competition to bid against one another to main­

tain a constant flow of the sometimes scarce flour of specific qualitative 

characteristics which meets baker’s requirements* Miller competition 

necessitates bidding high protein hard red spring wheat above ordinary 

wheat in order to attract it out of other trade channels, such as export 

markets, feed and industrial' uses* Speculators assume risk in buying 

high protein wheat in anticipation of increased prices. Brokers and com­

mission firms provide a service to millers in seeking out buyers and 

sellers.■ Terminal operators and country elevator operators purchase and
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store high protein wheat, segregate, blend and allocate it as the needs of 

millers dictate« Producers are at the opposite extreme from consumers in. 

the breakdown of marketing into its specialized functions* After each of 

the specialized organizations has computed the cardinal costs associated 

with performing their service to society, the balance of premium reflects 

to producers. Thus, the price of flour utilized in the production of high 

protein products may have only a small range of variation from year to 

year, whereas the range in premiums may vary a considerable portion. It 

is not appropriate to conclude that the marketing segments gain mono­

polistic profits in the form of economic rent through the stickiness in 

price assumed to be associated with flour sales. ■ In some years (when • 

premiums are high) it could be feasibly concluded that millers and bakers 

realize losses in order to supply their customers with uniform lots of 

flour or bread. Long run profit maximization may be more applicable to 

the large scale organizations associated with marketing high protein hard 

red spring wheat.

There is the individual problem of each specialized industry attempt­

ing to gain as•large a share of the premium consistent with short or long 

run profit maximization. Theory relating to the distribution of premiums 

between millers and producers is reserved for Section III of Chapter II. 

Producers g

Producers of high protein hard red spring wheat face the problem, of 

uncertainty and risk in attempting to perform their function in the market. 

The economic motive for producing and marketing is monetary rewards a re­

turn on the'landj labor and capital sufficient to maintain or increase
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production of the particular commodity. Uncertainty and risk of premium 

fluctuations creates problems of production as well as marketing for pro­

ducers of high protein hard red spring wheat.

Within the confines of economic terminology3 hard red spring wheat 
growers produce that supply of wheat which equates the marginal cost of an 

additional unit of input (land, labor or capital) to the marginal return 

realized from the additional product. Thus the cost of producing an addi­

tional unit is just equal to the price received for it, At this level of 

production producers maximize net revenue. The implications of the theory 

in relation to supply of high protein wheat which will come on the market 

is reserved, for Chapter II, It is significant to note here the fact that 

premiums fluctuate from year to year as well as within the year. Table III, 

(Appendix,) records the 20 year average premium, by per cent protein, paid 

to producers in Montana, The premium by years for wheat of 12 per cent to 

17 per cent, protein, is presented 5nTable .IV (Appendix), It will be seen 

from these, tables that yearly average premiums for lf> per cent protein 

ranged from an average of 3,1 cents in 193U to cents in IPUS, In 

1952, the premiums for l£ per cent protein averaged 6,L cents. Producers 

are also uncertain of.the amount the premium will fluctuate from month to 

month within the crop year. Table V records the mid-month base price and 

protein premium quoted for 20 years, from 1933 to 1952, inclusive. In 

1951 the range in mid-month quotations for 15 per cent protein was from a 
low of 6 cents in December 1951 to a high of 22 cents in July 195Io Ad­

justing the production and marketing costs to the price received requires 

more adequate knowledge of price fluctuations than is presently available
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to the producerse

It may be argued by some that the costs of producing high protein

hard red spring wheat are covered by the base price received for ordinary

protein wheat* Some justification for the argument is found in the nature

of cost associated with production in the following statements

nThe foregoing review of literature indicates that pre­
cipitation, temperature, and soil, are the chief environ­
mental factors affecting the protein content of wheat#* I/

The question arises as to what portion of the marketing function is 

or can be performed by the producer and at what cost? Producers perform 

part of the function of allocation through the methods employed in binning* 

They may mix high protein hard red spring wheat with low protein hard red 

spring wheat or they may keep separate bins* Producers may also special 

bin high protein wheat at the local elevator and ship on consignment*

They may or they may not use high protein wheat for seed and feed. It is 

reasonable to assume that producers could initiate substantial costs in 

segregating and allocating the high protein-wheat produced on their farm*. 

Most of the segregation decision would be required at harvest, time* Once 

the wheat has been segregatively placed in bins it may be mixed to vary­

ing protein contents later in the season. With respect to allocation darl­

ing the market year, producers, may market in the Fall or hold wheat for a 

more timely period* Some knowledge relative to premium fluctuations may 

guide producers’ decisions relative to orderly marketing of the product*

I/ J* Ansel Anderson and William J. Eva5. Variation in the Protein Con­
tent of Western Canadian Wheat 1927-1938, Board of Grain Commissioners~for 
Canada, Grain Research Laboratory, Wnnipeg, Manitoba, ■ Bulletin No, U, 
June, 19ij.3, p* 21*



Legal requirements, (page IU4.) designed to protect producers of high 
protein wheat, do not adequately reflect premiums to high protein wheat 

producers in all areas of production. Producers in Montana are paid on 

the basis of individual protein determinations, whereas producers in 

North Dakota receive a station average premium. If an individual producer 

in North Dakota had 16# protein wheat on his farm and the station average 

protein content was established by elevator operators at 15 per cent, the 

producer would lose the amount of premium established on the Grain Exchange 

between 15per cent and 16per cent wheat. But some other producer within 

the station area stands■to gain on the basis of station average protein 

marketing. If a producer had IU per cent wheat and the station average 

was 15 per cent, his gain would be' the difference in premium between lit 

per cent and 15 per cent protein.

One other aspect of the protein premium which is of importance in 

maximizing individual profit is the factor associated with the qualitative 

characteristics,in relation to quantitative determination of protein in 

the wheat. Some varieties of wheat are of poor quality protein, that is,, 

there is not a good correlation between baking quality of flour and pro­

tein content. There are some varieties of hard red spring wheat which 

produce high bushel yields and high protein content but the protein does 

not have the milling and baking characteristics of other varieties (see 

NqualityW, p. 31). Millers tend to pay a premium below what they could 

pay if only the quality of wheat they desire were allocated to them. Thus, 

producers of better quality wheat must take less than they might otherwise 

receive, and producers of poorer quality wheat gain a gratuity to the

23
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extent that they are paid the same premium for an uhdesired variety of 15 
per cent protein as the producer growing the desired variety.

Elevator Operators* Problems*
........ " -

(

Elevator operators— terminal or country operator— are able to hedge 

the risk of price fluctuations of ordinary protein wheat, and thus sub­

stantially reduce the marketing risk associated with purchases and sales* 

In the handling of high protein wheat there is no possibility of hedging 

against premium changes and elevator operators must bear this risk* The 

function of blending, storing, and risk bearing constitute costs associ­

ated with elevator operators' portion of marketing high protein wheat* 

Elevator operators mix various grades of wheat to obtain the desired bush­

el weight and moisture content as well as proteinper cent* The facilities 

of country and terminal operators are far more adequately organized to 

permit the performance of this function, than are the facilities available 

to producers* Producers generally lack the variety of grades and protein 

contents of wheat available to elevator operators for making suitable 

blends to meet various market situations* If a line elevator operator 

receives an order for a carlot of 15 per cent protein, Mo* 2 hard red • 

spring wheat, containing li.|. per cent moisture, his facilities can be 

readily utilized to blend from various bins to obtain the desired speci­

fications* Considerable blending knowledge, acquired through practical 

experience over a number of years, is associated with the satisfactory 

performance of this function*

The risk and uncertainty of price changes places elevator operators 

in a speculative position ' in marketing high protein wheat* To reduce the



risk and uncertainty, it becomes imperative that more adequate knowledge 

be acquired relative to factors affecting supply of and demand for high 

protein hard red spring wheat and the consequential effects on premiums. 

Commission Firms’ and Brokers' Problems in Allocating Iheat,

Mill buyers often turn over the problem Of acquiring specific quan­

tities of high protein wheat to the commission firm or broker. The allo­

cative function is subject to a fixed charge for bringing buyer and seller 

together, As such, the Commission firm assumes very little risk in han­

dling the contracts. On rare occasions the commission firm will enter 

the speculative market by assuming the risk of ownership for a day or two, 

but it is not common practice.

Millers

25

The private problem of, the miller is similar in economic respect to 

the private problem of the producer. Millers today attempt to maintain 

good customer relations through quality control in the product they sell, 

Storck and Teague sum up the private problem of profit maximization in 

the following statement*

"For a time the large-scale miller, like many industrialists 
of a buccaneering era, often prided himself on a 1hard-headed 
realism' which was really a short-sighted opportunism. In the 
80's the miller frequently summarized his economic philosophy 
in the statement that 'the best miller is the one that makes 
the most money’, But this slick maxim would soon be super­
seded by another, less grounded in immediate expediency but more 
in harmony with the new industrial order then beginning to take 
shape. This revised rule states that ’the best mill is the one 
that continues to make the most money’ l/

I/ John Storck and Falter Dorwin Teague,■ Flour for Man’s Bread,. Minnea­
polis, University of Minnesota Press, 1952% p. 325o ' ' ■.
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The primary function of the miller, as a specialized industry, is to 

provide the service of grinding the wheat for the baker* Bakers require 

flour of specific qualitative standards and order partially on the basis 

of quantitative specifications. There is a rigid limit to the tolerance 

.the baker will allow relative to baking quality, A particular mill order ' 

will specify the desired protein content, ash content, color index, pH (a 

.measure of acidity), water absorbtion capacity and other factors, depend­

ing on the type of bread they wish to produce. The following statement 

by Storck and Teague shows the complexity of the problem confronting 

millers in attempting to provide the service of grinding flours to bakers' 

specifications $

"It was. not until after 1900 that the expansion of large- 
scale baking opened up a constantly growing demand for types 
of flour quite different from those used in the home, flours■

■ adapted to high-speed mechanical mixers and to quick, ab­
solutely dependable fermentation. Today approximately 
three-fifths of the call for American flour comes from 
bakeries, while another one-sixth arises from institutions 
and from industrial users, leaving about one-fourth of the 
demand as .the share of the home. From about 1900, as this 
market began to grow,, millers took to calling second-grade 
flour?, formerly 'bakers', by the new name of" 'clears'.
The modern baker has little use for nondescript flours.
Millers, in fact, were increasingly asked to build flours 
to precise bakery specifications where an excess of other­
wise good qualities was just as undesirable as a deficiency; 
for satisfactory bread an unusually strong flour would make, 
it necessary to change formulas and procedures. The millers 
also found themselves dealing with•highly-price-conscious 
purchasers, driven by competition and familiar with every 
known factor in good bread making and therefore able to 
choose a number of ways of reaching a desired result, As a 
consequence wheat blending began to play.a more important 
part in American milling," I/

I/ Ibid, p. 27lu
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Bakers0

The profit motive is essentially the same for bakers as for other 

segments of society^ in marketing high protein wheat, the method differs« 

High protein flour and water absorbtion capacity are compatible character­

istics of hard red spring wheat* With a greater number of loaves of bread 

obtainable from a given quantity of wheat flour, bakers acquire a more 

favorable competitive position*

Bakers are also keenly aware of the necessity of being consistent in 

the quality of the bakery products they produce0 For this reason, based 

on the maximizing of profit in the long run, bakers are required to utilize 

a flour containing specific quantities of protein. Mixing tolerance of 

the dough produced from high protein hard red spring wheat varieties is a 

measureable quality0 Severe losses may be created through utilization of 

low protein wheats or high protein wheats which have a tendency to break 

down under mechanical mixing devices utilized in the mass production of 

bread#

Consumers#

High protein wheat loses its identity as such in most bakery products# 

Consumers’ tastes are a combination of factors (outlined in Chapter II, 

p# 60) relating to maximum•satisfaction.through the utility of the commod­

ity consumed# Protein content is positively correlated with the freshness, 

volume, and texture of an ordinary loaf of bread, but protein content and ' 

loaf discoloration are also positively correlated# Consumers generally 

react favorably to bakers’ advertisements concerning the whiteness of the 

loaf so it would appear that some favorable characteristics, 'of high protein
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wheat flour are off-set by adverse characteristics#

There appears to be very little relationship between desirable char- 

acteristics expressed by .consumers to the nutritional value imparted into 

the bread by high protein flour# Ordinary baker’s bread requires approx­

imately 11#3 per cent to 12#5 per cent protein flour, produced from a 13#3 
per cent wheat# l/ The demand for higher protein wheat (16 per cent and 

over) originates with consumer preference for a particular loaf of bread 

such as the French loaf which requires high protein flour# Ethnic groups 

create an additional demand for high protein wheat flour (Hi#2̂  to IlicgO 

protein) for the production of unleavened bread# A limited special flour 

export trade requires a Hi#7g per cent and Ig per cent protein wheat 

which should produce a flour ranging from 13#2g' per cent to 13.gO per cent 
protein. 2/
Social Welfare.

. Governmental action has historically been sympathetic to increasing 

the share of the social product going to farmers# The increased portion 

of gross national income received by primary producers provides impetus 

for increased productivity. If social action were to intervene in allo­

cating a minimum premium for high protein wheat producers, of this wheat 

would, theoretically be induced to increase the production, analogous hbo

the present parity pricing and its consequential effect on the production 

of corn, ordinary wheat, and cotton*

I/ Personal correspondence with Henry 0. Putnam, Northwest Crop Improve­
ment Association, IiO8 Flour. Exchange, Minneapolis Ig, Minnesota, May g,19g3#
2/ Ibid.



29

If the premium to producers is not sufficient to induce further pro­

duction of high protein hard red spring wheat, and if premiums are re­

garded as strictly a supplemental price to the base price for wheat, and 

if cost of production of high protein are mainly gratuitous, then producers 

may gain an increment of social product in the form of economic rent (an ■ 

additional profit above normal returns to land, labor, and capital) through 

the receipt of a compulsory minimum protein premium. Further, if the 

economic rent did not induce increased productivity, or if the absence of 

a premium did not reduce the amount of high protein premium coming on the 

market, millers would not be required to pay premiums in order to receive 

high protein wheat, ■ or they could pay any amount up to the profit they 

would gain through the use of high protein hard red spring wheat. Social 

welfare would not be increased under the foregoing assumptions if pro­

ducers' were, made better off in terms of increased satisfaction by the fix-
. rt-"' . • • ■ '
ing of a minimum premium to. them.

Reder defines economic welfare as;

. "Welfare increases (decreased) whenever one or more 
individuals become more (less) satisfied without any 
other individuals becoming less (more) satisfied."l/

With Reder's definition applied to the above assumptions,economic 

welfare would not be increased through the distribution of premiums among 

marketing segments. Millers would lose that portion of economic rent 

which producers would derive, and the amount of high protein wheat avail- ■

I/ Melvin Warren Reder, Studies in the Theory of .Welfare Economics, New 
York,. Columbia University Press, 1917, PP. :IR and 17.
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able to consumers would neither be increased or decreased, I/

It is not impractical to assume that, given a fixed amount of wheat 

for the crop year, producers could increase the amount of high protein 

wheat which enters the market by special binning techniques, feeding and' 

seeding low protein wheat and marketing the high protein wheat. If the 

market operates within the concept of monopolistic control, millers would 

not purchase as large a quantity as would be purchased under conditions of 

perfect competition. Society would lose a portion of high protein wheat 

in terms of mal-allocation (it may be seeded, or fed to hogs).

I/ Theory of economic rent under assumptions of imperfect competition is 
presented in Chapter II, Section III,
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Part III —  Wheat Quality and Protein Premiums

Producers.

To most producers of high protein hard red spring wheat protein 

content is assumed to be the indicator, of quality„• The assumption that 

the quantitative measure is also a qualitative measure is economically 

valid for producers because there is no difference in the premium for dif­

ferent varieties within the hard red spring wheat class*. For example, the 

price quotations for protein and also the base price for Thatpher variety 

and for Spinkota variety are the same even though Spinkota is not a recom­

mended variety because it produces fine granulated, weak flour and a poor 

loaf of bread* V -

In referring to quality it is important to define the term within 

limits according to the segment of society specifically concerned* For 

economic analysis, price is a measure of utility, and the term wqualityw 

may reasonably be considered analpgous to the term ^protein content” when 

we analyze the individual problem of the producer, particularly with re­

ference to his attempt to maximize net income in the short run* There are 

indications' that the producer segment is becoming more aware of the long 

run advantages of fitting their production planning to the needs of the 

miller and baker in the production of a differentiated product, Recent 

attempts to organize crop improvement associations in the hard red spring- 

wheat area of the United States are meeting with favorable producer re-

1/ J* Allen Clark and B* 'B* Bayles, Distribution of the Varieties and 
Classes of Wheat in the United States in 19U9, U.S.D.A., Washington, D.C*, 
Circular No* 861, March, 1951* P» h9o



Sponse6 Some producers feel that the continued production of varieties 

that are high yielding but have poor milling and baking quality is creat­

ing a reduction in the favorable competitive position of the hard red. ■■ 

spring wheat class of wheat*

Millers„

Protein premiums5 as an economic measure designed to allocate high

protein wheat through the marketing channels are based on the quantitative

test for nitrogen. This'test is known as the Kjeldahl test and is a

fairly accurate measure, of the crude protein, contained in a sample of

wheat, I/ The relationship of protein content with baking quality has

been studied for hard red spring wheat,

"In studying this phase of the question, Larmour (1930) 
concluded that correlation coefficients for wheat protein 
and quality, as measured by the bromate baking method, were 
in practically all cases sufficiently high to warrant con­
cluding that the relation is significant enough to justify 

• the commercial use of the protein test as a factor in the 
class if icatiqn of hard red spring wheat, 2/ .

In later studies, the same author concluded that.it seemed unlikely that a

single standard baking procedure which would reveal the true strength of a

series of flours can ever be devised, Fisher _3/ concluded that a strong

flour which will produce good bread over a long period is less subject.to
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l/ G, H, Bailey, Protein Surveys of American Hard Spring and Soft Winter 
'Wheats, University of Minnesota, Agricultural Experiment Station, Tech,
Bui, Ihl9 June, 19Ulj p, 5« .
2/ T, R, Aitken and W,- F, Geddes, The Behaviour of Strong Flours of Widely 
Varying Protein Content when Subjected to -Normal and Severe Baking Proce- 
dures, Board of Grain-Commissioners, Grain Research Laboratory, Winnipeg, 
Canada, Reprinted from Cereal Chemistry, VoI, XI, No, 3, Sept,,193^,p, ItS?,
3/ ' Ibid, p, • ltSS,



fermentation tolerances and will withstand more ovemixing when combining 

with other ingredients, and is therefore more suitable to bakers using 

mass production techniques, Aitken and Geddes studied the correlation 

between loaf volume and protein content and found the correlation to 

range between 29«kk and £>9o25 depending ori the malt and bromate treatment© 
Analysis of variance showed that the various regressions due to different 

levels of bromate were not significantly different© I/ They concluded 

that when testing a series of flours of similar protein character where 

gas production was not a limiting factor, the O0OOl per cent bromate for­

mula, in particular, yielded volumes which were essentially a measure of 

the protein content©

Prior to purchase the miller has only the grade, established by 

Federal Grade•Standard, 2/ which sets the limits of test weight, damaged 

kernels, moisture, foreign matter, and wheats of other classes, and the 

additional increment of quality reflected by the protein content expressed 

as a percentage© There are many other factors which generally bear a 

relationship to the quality of flour- that can be produced from the wheat© 

Among the more important factors taken into consideration by the miller 

when he is able to test a sample of the wheat which he has purchased are 

the following; flour yield, ash content, diastatic activity, gassing

I/ T© R© Aitken and ¥© F© Geddes, The Relation Between Protein.Content 
and Strength of Gluten-enriched Flours, Board of Grain Commissioners,
Grain Research Laboratory, Winnipeg, Canada, (Reprinted from Cereal Chem­
istry, Vol© XVI, No. 2, March, 1939, p© 229)©

2/ Grain Branch, Handbook of Official Grain Standard of the United States, 
U.S.D.A©, Production and Marketing Administration, U0S0 Govt© Printing 
Office, Washington, 1930©
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power, pigment content, vitamin content, mixing tolerance, absorbtion 

capacity, and baking tests which reveal the crumb structure and texture 

of the loaf.

Each miller may possibly have a different definition of quality

based on the findings of the individual tests and his weighting based on

judgment of the relative merits of each test performed. Aitken and

Anderson conducted a study in which they hoped to ascertain the suitability

of new varieties by tests performed simultaneously by 20 collaborating
chemists in Canada, United States and Great Britain. There was a general

lack of agreement among the cereal chemists as to the value of the 7 hard
red spring wheat varieties submitted with respect to. over-all quality.

They concluded the results of their findings with the following statement?

"Several explanations are offered which may account for the 
variations in opinion found, and among these are: the use
the collaborator intends to make of the wheatj the properties 
given most weight in assessing over-all quality? the volume 
of testing done? the interpretation of the data? and the 
principles underlying comparisons. On the other hand, some 
collaborators have opposite opinions on specific qualities 
of the same variety that are difficult to understand.

The results of the investigation shpw that cereal chemists 
hold different opinions on what'constitutes.bread-making 
quality and on how this should be measured. The"difficulties 
of reaching decisions on the merits of new varieties are all 
too apparent". I/

■ The time factor must be taken into consideration in marketing, high 

protein hard red spring wheat, and for this reason it is not appropriate 

to conduct the various tests employed by millers prior to the time the

I/ T. R. Aitken and J. Ansel Anderson, Conflicting Opinions on the Quality 
of Bread Tdheats, Grain Research Laboratory, Board of Grain Commissioners 
for Canada, Winnipeg, Manitoba, April, 19h7, p. 18.
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wheat reaches the mill. ' The problem relative to the physical movement 

through the market channels is that as long as wheat continues to be pur­

chased on the basis of quantative protein tests, and this factor has been 

made part of the legal institution in Montana, (See page i|i|) producers 

have an incentive to produce varieties of hard red spring wheat of high . 

protein content consistent with high bushel yielding capacity. High 

bushel yielding varieties are not necessarily related to desirable milling 

quality. In an attempt to educate the producer in regard to the import­

ance of desired qualitative characteristics of specific varieties the 

millers and other members of the grain trade created the Northwest Crop 

Improvement Association* They publish material relative to approved 

■ spring wheat varieties and discuss the important characteristics of selec­

tion utilized by the mill buyer* There are three main questions considered 

by the buyer $ (I) How much flour will the wheat produce?', (2) Iihat will • 

be the baking quality of -the flour?, (3) Bhat is the keeping quality of 
the grain? I/

Bhile there are no available data for comparing the yield and baking 

quality of hard red spring varieties, there is evidence to indicate that 

the majority opinion on baking quality of Rescue wheat is below other re- .. 

commended varieties* 2/ The choice of this particular variety by pro-

l/ Be- J* Bell, wProgram for the Entire Bheat Industry.w Oregon TSheat . 
Commission, A paper presented before the Pacific Northwest Baker’s Con­
ference, Portland, Oregon, April 20, 1953«

£/ Northwest Crop.Improvement Association, Approved Spring Bheat Varie­
ties, (Selected from Dictionary of Spring Wheat Varieties), Minneapolis, 
Minnesota*



ducers is governed by its resistence to infestation of the sawfly Iarvae0 
In this instance the private problem of the producer is in conflict with 

the private problem of the miller and baker0 In the physical handling 

• of hard red spring wheat through commercial trade channels it is virtually 

impossible to segregate varieties due to the similarity in physical charac­

teristics of the wheat berries of various varieties*

Bakers and Consumers

Quality is a term that is used differently by other segments of the 

grain trade, such as the baker and the consumer* Bakers desire high pro­

tein flour because it is related to the absorbtion capacity, that is the 

water holding capacity of flour* There are other important considerations 

related to high protein wheat such as the relation of protein content to 

loaf size,pigmentation and texture of the Ioaf0 The baker is closer to 

the consumer with respect to the marketing function.and consumer demand 

creates important considerations other than protein content*

The consumer generally does not think in terms of protein content as 

an influencing factor in purchasing a loaf of bread*. Other factors, some 

of which are totally unrelated to protein content, include the appearance, 

flavor, freshness, convenience, cost, habit, and nutrition* .• Ifith refer­

ence to nutrition, protein content plays only a partial role in the nutri­

tive value of the modern loaf of bread* wIheat flour foods supply 2f? per 

cent of the protein, 30 per cent of the calcium, Uo per cent of thiamin,

35> per cent of niacin, 2S> per cent of riboflaven, U5 per cent of iron.

36
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and 33 per cent of the food energy*w l/

I.

I/ Ee Je Belle Ogo pit
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Part IV — ■ The Geographic Area

Area of Production

The individual problem of reducing price uncertainty to a risk for 

individual producers marketing hard red spring wheat is confined to a . 

specific area of production in the United States. Due to the environ­

mental limitations, hard red spring wheat of high protein content is grown 

primarily in four states of the Northern Great Plains. Bailey summed up 

his observation of the hard spring wheat area as a producer of high mill­

ing and baking quality wheat in the following statement $

8tIt seems probable that there is a greater uniformity in 
gluten properties .among the hard wheats of the Great Plains 
area of North America than in any other major wheat grow-' 
ing region of the . world.88 I/

Clark and. Bayles conducted a study of the distribution of hard red spring 

whesit by acres and varieties for the crop year 19k9o They showed the 

major producing States to be Montana, North Dakota, South Dakota, and 

Minnesota. For purposes of the present study it is convenient to confine 

the production to the four States listed above. Clark and Bayles define 

the area as follows s

wThe hard red spring varieties are grown principally in the 
northcentral part of the United Statess their production ex­
tending into the prairie provinces of Canada**..The States 
leading in the production of hard red spring wheat are North 
Dakota, South Dakota, Montana, and Minnesota. Varieties of 
spring wheat also are grown in certain parts of "Wisconsin,
Iowa, Illinois, and as far east as Maine. In these States, 
as well as in Nebraska, Colorado, and %-oming, they are fre­
quently used to replace winter wheat that has failed, due to 
winterkilling, ..,.Hard red spring wheat also occupies a

I/ Bailey, op. cit., p« k
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limited acreage in the Pacific Northwest* * I/

Protein premiums are usually quoted on wheat of 12 or more per cent protein 

content. . It is assumed that all states having hard red spring wheat of. 

less than 12 per cent protein may be excluded for purposes of an economic 
study of the marketing of high protein hard red spring wheat.

Tariffs and quotas placed on the import of Canadian milling wheat 

restrict thq area of supply of hard red spring wheat of high protein con­

tent to the. four States previously mentioned. If the tariffs and quotas 

were eliminated or reduced substantially on the import of milling quality 

wheat., it would very likely create an immediate surplus supply of high 

protein wheat on the United States market with a resulting depression in 

. protein premiums. In 1952, the production of hard red spring wheat in the 

United States was estimated to be 175 million bushels compared with pro­

duction in the Canadian portion of the Northern Great Plains of 650 million 

bushels. (See Table II) 2/ The report of the Canadian crop of hard red 

spring wheat for 1952 contains the following statements
MCanada!s 1952 wheat crop of 650 million bushels Is"an all- 
time record, and it will be mostly dry and high in grade.
This is in sharp contrast to last year when more than half 
the crop was frozen. . . .'With high weight and high grade, 
milling quality is excellent. Protein content is below 
average, especially in the lower grades. Nevertheless, as 
the quality of the protein maintains"its usual excellence, 
and as gassing power is satisfactory, the general baking 
quality of the crop may well prove to be better than the ■ 
protein level would suggest.w

2/ Board of Grain Commissioners for Canada, Canadian'Wheat., 1952, Grain 
Research Laboratory, Winnipeg, Manitoba, Crop Bulletin lt5, October, 1952»

I/ Clark and Bayles, op. cit., p. Wj..
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■ The Consumers of High Protein Hard Red Spring 1Hheat0

High protein hard red spring wheat grown in the United States is 

mainly consumed on the domestic market although there is some special 

flour export trade» Correspondence with members of the grain trade re­

vealed statements such as the following;

•'The special flour export trade requires a llu 75> per cent 
to 15> per cent protein wheat which should produce a flour . 
ranging from 13«>25 to 13o50 per cent protein. Such flour 
is used for Cuban bread and others which have no pan sup­
port.....

We have made some inquiry regarding exports of 13 per cent 
protein wheat. Those consulted state that 13 per cent pro­
tein wheat is not likely to be exported unless specifically 
requested and purchased for a special customer.... Very little 
over 12 per cent protein wheat is exported." I/

A review of the literature relative to the blending capacity of hard 

red spring wheat indicates that foreign consumers tend to desire high pro­

tein wheat from markets other than United States for the following reasons. 

Canada produces a surplus of high protein hard red spring wheat of accept­

able blending qualities. 2/ Canadian foreign trade in wheat has created 

particular attention to milling and blending quality as an important fac­

tor in establishing permanent channels of trade. Foreign purchasers would 

undoubtedly prefer to buy Canadian high protein wheat of equal milling

I/ Personal letter from Henry 0. Putnam5 Executive Secretary5 Northwest 
Crop Improvement Association, ItO8 Flour Exchange, Minneapolis 15, Minne­
sota, May 5s 1953o

2/ T. R. Aitken, M« H. Fisher and J. A. Anderson, Blending Value of 
Canadian Wheat, Grain Research Laboratory, Board of Grain Commissioners 
for Canada, Winnipeg, Manitoba, Reprinted from Scientific Agriculture,
26;11. November, 19U6, p. 583«
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to compete with domestic millers in Canada and consequently they do not

have to pay a protein premium. Protein content, which is not a scarce

commodity in Canada, is incorporated into the grain standards of Canadian

wheat, as the following statement emphasizes s

'•Assessing the suitability of new varieties of wheat for 
milling and baking is one of the most important tasks en­
trusted to cereal chemists. This matter is of special 
importance to the Boahd of Grain Commissioners' laboratory 
because the Canada Grain Act specifies that only varieties 
that are 'equal to Marquis', the recognized standard variety, 
shall be admitted to the top grades." I/

Anderson and Eva conducted a study to show the protein content of

cargoes of wheat of Canadian origin moving through Atlantic and Pacific

ports to. export for four crop years, 1935-36 to 1938-39. The modal group

of the frequency distribution of cargoes for four years was lii to llu5
per cent protein for No. I Northern Spring Wieat for Atlantic cargoes, and

13 to 13*5 per cent for Pacific cargoes. They said?

"The high degree of uniformity obtained each year in cargoes 
of each grade of Western Canadian hard red spring wheat and" 
high baking strength and general cleanliness,' are the factors 
chiefly responsible for the reputation which this wheat has 
achieved on world markets." 2/

quality to United States high protein wheat because importers do not have

I/ . Aitken and Anderson, op. cit,, p. 6. 
2/ Anderson and Eva, op. cit.,. p, 90.



Part V —  History of Development, Customj and Laws
Pertaining to High Protein Hard Red Spring 
Tiittieat0

h2

Research and Technology.

Grain grinding was undoubtedly the first art practiced as the pre­

requisite of digestion, having its beginning with the grinding of the wild 

grass which we know as Eirikorn. The ruins of Pompeii, destroyed in 79 A*D. 

have yielded the first indication of the production of bread as it is known 

today. At that time the grinding of wheat and the baking of bread was con­

ducted as an integrated enterprise and indications are that it was a mass 

production technique0 The attempts to satisfy the demands of consumers of 

the Roman Empire through production of a differentiated product is evident 

from the following statements

wThe higher class of Romans laid great emphasis on the 
whiteness of their flour. In discussing alica, a special 
flour made from emmer, Pliny notes ’a most singular fact - 
chalk is mixed with the meal, which upon becoming well in- 

. corporated with it, adds very materially to both the 
whiteness and the shortness of the mixture * e n I/

Milling and baking were separate enterprises by the time the European 

movement to the New World began. The milling industry has constantly- 

attempted to provide flours that meet the baker's needs. The introduction 

of mass baking techniques, using mechanical mixing devices created a need 

for a uniform quality flour prior to the era of 1900. Millers were-aware 

pf the need for research into the qualitative characteristics of the vari­

ous shipments of wheat they were milling into flour as an aid to competi-

1/ Storck and Teague, op. cit., p. 88.
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tive selling and the first American research department was established 

by the Washburn Grosby Company in 1898» I/

Protein tests began to be common practice in American mills after 

1900 but it was not until after the first World War that premiums were 

established as a pieans of allocating high protein wheats of the hard red 

spring clasSe Qriginallyj the premiums were paid only to members of the 

trade other than producers to provide incentive for allocation, but with 

the establishment of State Laboratories equipped to conduct chemical 

tests for protein in wheat, premium payments for high protein wheat have 

been extended to the producer* The first records show that protein pre­

miums paid to the producer on an extensive scale for hard red spring wheat 

in the United States market were paid on the Minneapolis Exchange for the 

crop year 1925»
Legal Institution and Custom*

Federal Grade Standards determine the official grain standards for 

wheat of all classes* 2/ There are seven such classes of wheatj listed as 

hard red spring, durum, red durum, hard red winter, soft red winter, white 

wheat, and mixed wheat* "Within the hard red spring wheat class there are 

three subclasses| dark northern spring, northern spring, and red spring* 

There are no official federal regulations with respect to marketing on the 

basis of protein content in the United States5 however, gluten quality is 
a factor in the grade standards established for wheat in Canada*

I/ Ibid, p* 316.

2/ Grain Branch, Handbook of Official Grain Standards of the United States5 
op* Git*., pp* 2-3.
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State legislation for each state governs the standards and marketing

of wheat produced and sold in the state* l/ In Montana3 the Department of

Agriculture3 Labor and Industry has a Division of Grain Standards and.

Marketing entrusted with broad powers to supervise the marketing of grain

and protect the interest of owners of stored grain in public warehouses

within the State* State legislation in Montana provides for the protein

testing of all wheat by public warehousemen g

"Each public grain warehouseman as defined by the.laws of 
. the state shall take a sample from each load of wheat deliv­

ered to his warehouse and preserve such sample in an air­
tight container with the owner's name thereon* As hauling 
is completed by each owner the several samples taken from 
all the loads of any one owner shall be mixed thoroughly 
together, except that high, medium, or low protein wheat 
from the same owner or wheat of different types, varieties 
or grades shall be segregated and separate containers pro­
vided for each* A one pint portion of the composite sample 
shall be submitted to the state grain laboratory at Great 
Falls, Harlowton, or Bozeman and the balance'shall be held 

. in the owner's container* In the event of dissatisfaction 
on the part of warehousemen or owner either party shall have 
the right to a final appeal to the state laboratory*"

Montana regulations are unique with respect to the purchasing of . 

wheat on the basis of individual protein tests* In the State of North 

Dakota, the wheat is purchased on the basis of protein tests and premiums 

are paid, but they are paid on the basis of a station average basis* In 

North Dakota, the producers, within a specific market area, sell the wheat 

on the basis of pre-determined average protein content* This method of 

purchasing, employed by the elevator firms, means that those producers

I/ Grain Standards and Marketing Laws of the State of Montana, Revised 
1950, Montana Department of Agriculture, Labor, and Industry, Helena, 
Montana, p, 21*



•with above average protein content are not able to take advantage of the

additional premium above the average for the station* On the other hand,

some farmers within the. area, who have lower than average protein content,

are in a position to gain a gratuity through a higher premium* I somewhat

similar method of purchasing is applied in the State of Kansas?

mA pilot study conducted on the 1950 crop indicated that 
terminal market price differentials were being applied on 
an area basis—  that is, in areas where undesirable varie- . 
ties predominated* This differential varied with protein 
level and changed considerably throughout the year not only 
on absolute level but also by protein level*H I/

I/ Private correspondence, John H* McCoy, Assistant Professor, Department 
of Agricultural Economics, Agricultural Experiment Station, Kansas State 
College, Manhattan, Kansas, March 2U, 1953®



CHAPTER II

THEORY OF PRICE IN RELATION TO SUPPLY 
OF AND DEMAND FOR HIGH PROTEIN HARD 

RED SPRING "WHEAT.

The application of economic theory, supported by descriptive models, 

relates to factors affecting the supply of and demand for high protein ■ 

hard red spring wheat. Chapter II is divided into three sections; Part I 

contains physical and economic variables which cause supply changes; Part 

II relates to the demand factors;' and Part III shows premiums as a-depen­

dent function of the interaction of supply and demand. The economic pro­

blems of production and marketing which result from premium fluctuations  ̂

are mainly related to the producers.

Part I, Theory of Supply

Definition of Supply, - The traditional theory of supply of agricultural 

commodities has considered the cost of production for many years, as the 

basis of entrepreneurial decisions relative to the quantity of a commodity 

the firm is willing to produce. The marginal analysis assumes that pro­

ducers adjust inputs of labor, capital, and management until cost of- an 

additional unit of input— the marginal cost--just pays for itself— equals 

the marginal revenue, or price, At the production level where marginal 

revenue is equal to marginal cost, under perfect competition, the firm is 

maximizing net revenue. I/

I/ Kenneth E. Boulding, Economic Analysis, New York, Revised Edition,. 
Harper, and Brothers Publishers, I9I4.8, p. 5280



There are limitations faced by producers in their attempt to make 

rational economic decisions relative to production of high protein hard 

red spring wheat* Assume farmers are able to make decisions between the 

alternatives in the production of wheat and other agriculturally produced 

commodities, through use of marginal analysis* Producers of The Great 

Plains seed varying acreages from year to year, which is based on cost and 

price expectations* Acreage is a more appropriate indicator of willing­

ness to produce than yield* The coefficient of variation (the standard 

deviation divided by the mean), which is a comparatiye measure expressed 

in per cent,, is much greater for yield of wheat and other field crops 

than for acreage* Therefore, the effect of an acreage change may be can­

celled by the effect of the change in yields* I/

llAs measured by the coefficient, of variation, the yield of 
wheat,is more variable in the Northern Plains than in the 
United States as,a whole* * /0 The coefficients of variation 
for the 11-year period 1931-Ul are as follows $ United States,
21 per cent; Plains, 3U per cent; high yielding area, 12 
per cent; medium-yielding afea, per cent; ani low-yielding 
area, 66 per cent** 2/

Nhen high protein wheat is considered to be wheat of over 12 per cent 

protein, there is the additional consideration of the relationship of yield 

and protein content* It is common knowledge among producers of high pro­

tein areas that yield of wheat and protein content are negatively corre­

lated, as the yield increases the protein Content decreases; correlations

h7

I/ "Waite and Trelogan, op. cit., pp. 65-6?»

2/ Ralph E* Ward, Northern Great Plains as Producer of "Wheat. (Reprint 
from Economic Geography, October 19R6, Vol* 22, No* k? p. 2i|0)o
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have been shown which vary between -0I4.I and -e68. I/
The factors which may be assumed to affect cost of production of high 

protein wheat are soil, variety, precipitation, and temperature« 2/ . Al­

though soil, variety and temperature are important factors, the main in­

fluencing factor appears to be precipitation* A multiple regression 

integral of 7 sets of variables representing the relation of rainfall as 

a function of time (R = 0632) and the protein content, indicated the 
following: . . .

."The percentage of the residual variance accounted for by 
variations in rainfall was calculated and found to be 3k per 

. cent, a high proportion for a single meteorological variante 
The remaining 66 per cent is accounted for by environmental 
factors not associated with rainfall, and by fortuitous 

, experimental errors0tt 3/
Less moisture creates smaller yields and higher-protein ;Cbntent*; The 

environment is mainly gratuitous and the only cost which can be assumed is 

for land in applying the marginal revenue and marginal cost analysis*

If it is further assumed that protein premiums are segregative and 

allocative payments, producers can use rational judgment based on cardinal 

costs* Supply can be increased through segregation and allocation in the 

process of binning and seeding* If there is price incentive, producers 

are able to maintain additional bin space for segregating various fields

i/ Anderson and Eva, op* cit*, p*.20«

2/ Ibid,- p« 20,

3/ Allen Eo Pauli and J* Ansel Anderson, The Effects of Amount and Dis­
tribution of Rainfall on the Protein Content of Western Canadian'Mheat, 
National Research Council of Canada (Reprinted from the Canadian Journal - 
of Research 020: . 212-227., 191*2), p. 220,
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of the farm unit, depending on protein analysis* Observation indicates 

that growers do attempt to keep the wheat from.fields separate because the 

bins are small. The extent to which producers sell high protein wheat and 

save or purchase low protein (under 12%) for feed and seed is unknown, but 

assumed to represent an insignificant portion of the total seed utilized.

It is reasonable to assume that growers are selective between 16 per cent 

and 13 per cent protein wheat in their seeding practices.

Short Run Supply. The short run is defined as that period of time in which 

the producer is not capable of making adjustments in his plant and equip­

ment, but of long enough duration to make use of the capacity of the avail­

able equipment. I/ One crop year may be considered the short 'run in the 

production of high protein wheat. Having seeded the wheat acreage, the ' 

producers have very little effective influence of what the outcome will be, 

in terms of protein content. Given the product,, there are various methods

of harvesting, binning, segregating next year’s seed, and livestock feeding 
'

which will influence the quantity of high protein wheat which the individ­

ual places on the market. In addition to the segregation at harvest, pro­

ducers make choices between marketing periods within the year.

Those factors which may be considered to influence the supply of high 

protein hard red spring wheat for a given year —  the short run --- are;

(I) environment, (2) variety, and (3) the expected premium.
The environment is known to be one of the chief factors affecting the

I/ Boulding, op. cit.., p. 483.



50

amount of high protein wheat which will be produced, I/ The climate and 

weather are not subject to sufficiently accurate prediction to forecast 

the influence5 through utilization of regression analysis, on the amount 
of protein in hard red spring wheat, A frequency distribution by protein 

content of .the hard red spring wheat crop must necessarily await the har­

vest season. The principal climatic factors include rainfall, temperature 

and wind velocity.

There are other environmental factors which govern protein content, 

and soil is one of the chief ones. Hard red spring wheat of protein con­

tents greater than 12 per cent protein is largely restricted to the area 
defined in Chapter I because of the environmental characteristics.

The varietal relationship to high protein is used as a factor in de­

termining recommended varieties of -particular .classes Pf wheat, •The influ­

ence of variety is outweighed by the environmental factors, 2/

lMhile environment and variety are probably the most important factors 

governing the actual supply of high protein wheat which will be produced, 

once the crop has been seeded the expected premiums will have some influ­

ence on producer action. Segregation and allocation practices may be 

relatively insignificant if producers feel that premiums will be low. By 

separate harvesting and binning techniques^ growers, could obtain a larger 

amount of high protein wheat. Other methods of increasing the amount which 

enters the market as milling wheat would include saving low protein wheat

l/ Anderson and Eva, op, cit», p, 21,

2/ Ibid, p. 21,
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for next year's seed, and feeding lower protein wheats*

Figure I is presented to show the supply curve, on a vertical price 

axis, and a horizontal quantity axis* If there were no premiums, producers 

would market quantity OQ1 because it is produced. The concept of elasti­

city of supply is introduced to explain the curvature presented in the 

model. I/ As the expected value of the premium increases, the producers 

become more segregative in harvesting; binning and marketing —  it is 

expected that more high protein wheat would enter the market channels.

The ratio of the per cent change in the amount producers are willing to 

market with a one per cent change in expected premiums is defined as the 

elasticity of supply. If the ratio of the per cent changes of quantity 

to price is near zero, or a small fraction, the supply schedule is highly 

inelastic. An inelastic supply schedule (Ss) is portrayed as almost ver­

tical to the X axis in Figure I.

Shifts in the short run supply schedules do not occur within years, 

but rather between years. The supply elasticity may change, but the actual 

protein quantity produced is a constant for a given year. Various theo­

retical supply schedules for hard red spring wheat of over 12 per cent 
protein are-shown in Figure 5, page 73 j S1 represents one year, S2 the next 
year, and so on. It will be noticed that S2 may be either to the left or

sq
_qf..

E T -SP..
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Quantity of High Protein Hard Red Spring Wheat

Figure I —  Theoretical supply schedules comparing elasticity 
in the market supply Sm, the short run supply,
Sg, and the long run supply, S]_, for high protein 
hard red spring wheat (over 12 per cent protein 
content).

right of S1, depending on the environmental characteristics. The fact that 

predictions of protein content are not significantly valid for periods of 

longer than a week prior to harvest has been shown by past studies. I/

I/ Arnold J. King, Dale E. McCarty, Miles McPeek, An Objective Method of 
Sampling Wheat Fields to Estimate Production and Quality of Wheat, U.S.D.A 
Tech. Bui. blh, Feb., 19U2.
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The Market Supply, The market, supply may be defined as a curve (Sm in 

Figure I) showing the relationship between the price of a commodity and 

the quantity which people in the market are willing to sell within one 

production year.

Within a market year, producers are able to make deliveries of their 

high protein wheat on the basis of the expected optimum price as reflected 

by the premium. In addition to premium expectations, producers must take 

the base price changes into consideration. Among the marketing costs, 

producers take into consideration cost of storage, which includes risk of 

deterioration, interest on investment, shrinkage depreciation, insurance, 

and taxes. I/

A summary of Table VI indicates that an 8-year monthly average grain 

movement in Montana from 19k0 to 1951, excluding I9I4I, 191+2, and 19l;3, for 
July and August, are almost two times the average movement for each of the 

other months. The figures presented, though not positive proof, indicate 

the probability that producers market most of their wheat at harvest. The 

shipments plus the available pre-harvest country elevator storage indicate 

• that at least half the grain moves to countiy elevators during the harvest 

months of August and September. January and February are the months in 

which the average movement was the least in Montana.

Other considerations with respect to the unusually heavy harvest move­

ment are' associated with necessity of obtaining cash for loan payments,

I/ Thomas E. Hall et al, Where and How Much Cash Grain Storage for North 
Dakota Farmers, Faim Credit Administration, U.S.D.A., .Washington, D.C.,
Bui. 61, May 1951, pp. 6-21. .



harvest expenses and credit notese The extent to which producers segregate 

the market- supply of high protein wheat is an unknown factor. Low protein 

wheat can be placed under CCC loan, and this may influence producers’ de­

cisions. relative to selling high protein wheat in the Fall. CCC loans v 
cover only a relatively small portion of the market premium for high pro- ' 

tein wheat. Rational producer action would create a greater per. cent move­

ment of high protein wheat in the Fall, particularly in years when premiums 

in the Fall are high. If premiums in the Fall are low, producers may 

speculate on a higher price during the marketing year—  which may cause 

a greater per cent of high protein wheat to be held in store. Holding 

high protein hard red'spring wheat for inter-seasonal speculation would 

not be justified from January to June based on the 20 year average premiums 

for 15 per cent protein wheat shown in Appendix Table III. July, August 

and November are the months in which premiums appear to be greatest in 

Montana.

Due to the transportation shortage in the Fall, and the resultant 

physical limitation- of country elevator facilities, producers are severely 

restricted in the application of rational judgment relative to the most 

opportune time period in which they are able to sell wheat. I/ Adverse 

weather conditions during winter and spring create an additional limitation 

to appropriate marketing which would maximize net revenue.

For the aggregate of producers, given the limitations set forth, it

I/ E. J. Johnson, Markets, G.T«A., wReview of Northwest Grains”, Grain 
Terminal Association Digest, St. Paul 8, Minnesota, August 1-951.



appears reasonable to assume an inelastic supply response to premium 

changes for the market supply. Consequently a one per cent increase in 

price for protein would result in much less than a one per cent increase 

in quantity supplied. The elasticity would tend to approach zero for the 

aggregate supply when premiums are low, response being greater if premiums 

are high. Figure I shows the market supply Sm with a more inelastic slope 

than the short run supply, Ss.

The Long Run Supply Schedule. The long run is defined as'the time period 

in which all adjustments can be made in production of any commodity. All 

costs of production, including land, labor and capital may be shifted on 

the basis of marginal cost analysis. For agricultural production of annual 

field crops .the long run defines any period longer than one production year. 

Thus producers of high protein hard red spring wheat, within the limits of. 

the geographic area under study, would be able to replace barley or mustard 

acreage with hard red spring wheat. The resulting change may be described 

as a long run adjustment.

If hard red spring wheat producers are able to adjust costs of produc­

tion to expected future premiums the long run supply schedule may be deter­

mined by using marginal cost, marginal revenue analysis. A diversq complex 

of factors require analysis relative to agricultural producers maximizing 

long run returns through adjustments of marginal cost to marginal revenue. 

One fact has been clearly brought forth for competitive marketing of agri­

cultural commodities which remains valid for high protein wheat marketing
- ■ :v,-- costs tend to equal price in the long run.. Producers are in a relative­

ly disadvantageous position in predicting future premiums and thus costs of



prd'duction _fEeguentl̂ :'..' ire; ,n©t equated with 'price iriVthe short run,-

Some of the -more noticeable factors--affecting costs-and-returns-and 

causing shifts in production in the hard spring wheat area are?

(1) Increased acreage of wheat per farm

(2) Increased area - (new producers)

(3) Fertilizers

(it) More summer fallow

(5) Increasing use of higher protein,,varieties

(6) Technology in marketing

The alternatives employed .by wheat producers in deciding to shift to 

hard red spring wheat are derived from the postulation that farmers could 

shift their present barley, oat, and pasture acreage to wheat acreage, 

■Protein premiums are only one factor, in the analysis, and likely a rela­

tively insignificant determinant. Other factors of more importance would 

be the base price of low protein wheat, the cost of making the adjustment, 

the expected comparative advantage of wheat to other alternate crops.

It is assumed that producers require some basis of judging expected

future price to which they adjust input factors of land, labor and capital.

Evidence indicates that producers adjust production based on the near past

and present prices to a greater extent than on long run average prices, "

Heady comments on his findings relative to producers' expectations?

•’There is evidence that the planning horizon (for future 
prices) is not greatly distant for the majority of farmers 
, , ,  Perhaps the past more than any other thing serves as
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the root of price , . * expectations in agricultureI/

If the past premiums are used as a guide to price expectations  ̂high pro-
X. '

tein hard red spring wheat producers would expect an average premium of 

13«9 centss or IleIi per cent of the average base price of $la22} for 16 
per cent protein wheat based on the 20-year average, 1933 to 1952« The 

increased interest in marketing high protein wheat in recent years may be 

. the result of the influence of prices on producers during the current 5 
yearse ' The average premium for the past, five years, 1948-1952, computed 

from Table IV is 22«3 cents for 16 per cent protein hard red spring wheato ■ 

The average base price for the same 5 years is $le87» The average premium 

is H o 9 pqr cent of the base price» On the basis of the per cent premium 

to base price there is no more incentive from the premiums of the past 5 ■ 

years, 1948-1952, for producers to increase production than there was over 
the past 20 years, 1933-1952«

■' Regardless of the fact that a given number of farmers could increase 

wheat acreage on their present cultivated land, there is the continual ad­

justment of the cost of land to the expected value of the product derived« 

Schickele and Engelking 2/ statesg

"In technical terms: land prices tend to reflect, more or
less depending upon imperfections of the market, the marginal 
economic productivity of farm real estate (land and permanent 
improvements) « « . this consideration applies only to long

I/ Earl 0« Heady, Economics of Agricultural Production and Resource Use, 
New York, Rrentice Hall, 1952, pp« 474 and 478« '

2/ Rainer Schickele, Reuben EngeIking, land Values and the Land Market in 
North Dakota, Agrlc0 Exp« Sta., Fargo, N. Dak. Bui. 353, June 1949, PP« .FIol
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The area in which high protein wheat is grown is limited by present 

environmental factors previously outlined® More producers could enter the 

production by expansion of area in the United States by changing environ­

mental influences at exhorbitant costs® There is no evidence that natural 

changes in environment are occurring which will permit extension of the 

area® This factor becomes significant only as a cost induced factor 

through technology and research®

Research in the development of new varieties is constantly underway® 

Experiment Stations throughout the United States are constantly engaged in 

attempts to increase the protein content, consistent with such considera­

tions as milling quality and increased per acre yields® If farmers adopt 

lower yielding varieties to obtain higher protein varieties, the alter­

native may be measured on the basis of costs and returns analysis *

Experiments are presently being conducted on the effects of chemical 

fertilizers on protein content® It has been discovered that the artificial 

addition of plant food nutrients can increase the protein content within 

varieties of hard red spring wheat, but the milling quality of the gluten 

has been extremely variable as indicated by torque tests of gluten mixing 

strength. I/

High protein in hard red spring wheat is partly a function of tillage 

practices in the Northern Great Plains. The importance of using summer­

ly . Unpublished results of protein tests completed by the Agronomy Depart­
ment of the Agricultural Experiment Station, Montana State College®



fallow land to produce high protein,wheat is apparent from a comparison of 

the data presented by the U.S.D.A-. for the 1951 spring wheat crop in Mon­

tana and presented in the statement;

“Spring wheat grown on summer fallowed dry land yielded 
highest protein, followed by spring wheat, from continuously 
cropped dry Iand6 Summer fallowed spring wheat averaged 
l5ol per cent protein with nearly half of the production 
yielding 16 per cent or more protein. Continuously cropped 
dry land spring wheat averaged lk«9 per cent protein and 
about one-third of the production was 16 per cent and over 
in protein content. The irrigated spring wheat averaged 
12o7 per cent protein,“ I/

The supply schedules in the long run time period might be considered 

more elastic than that of the short run for the following reason. Pro­

ducers may become more segregative of the given supply in the future. 

Through less feeding and seeding of high protein wheat it would be possible 

to place more on the market than at present. Increased, technology in 

sampling for high protein wheat at harvest, time may increase the amourit of 

segregation possible.

All the considerations presented relative to producer action must be 

thought of in terms of the derived supply of high protein wheat. Actually, 

producers consider the production of wheat in general and high protein 

wheat as a factor contributing to the general consideration. Por example, 

to add nitrogen fertilizer, producers would generally consider the in­

creased yield of the product more important than the increased protein 

content. Nevertheless, the factors all have an influence op supply elas-

59

1/ Montana Department of Agriculture, Labor and Industry, Montana Agri- 
cultural Statistics, U.S.D.A,, B.A.E., Helena, Montana, December 1952, 
Vol. IV, p. L3,
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ticity in the long run. Many of the long run factors are reduced to in­

significance in the. short run because the amount of high protein wheat 

in a given crop year is dependent on the acreage planted. So the long run 

supply curve is presented somewhat more elastic in the economic model. 

Figure I,



61

Part H o  Sieory of Demand in Relation to High Protfein 
Hard Red Spring"Wheat •

Introductions

Producer demand for high protein may be assumed, for empirical pur­

poses, to originate with the miller and, as such, is regarded as a- derived 

demando' Actually, the demand for any commodity stems from the consumer, 

which includes all segments of society. Effective demand is defined as 

desire backed by the ability to pay. The higher the price, the less will 

be purchased of a commodity. If consumers of bread desire a particular 

quality in the bread that is produced, they are willing to pay a price 

for it. If the price rises for that product, the consumer will change in 

part- to the consumption of ^n alternative commodity under typical condi­

tions. Consumers' desire is expressed through the analysis of indifference 

curves and consumer satisfaction. I/

An example of an indifference curve approach to the derivation of con­

sumers demand curve for bread is presented in figure 2 as an explanation 

of the increasing importance of commercial bakeries in supplying bread to 

consumers.

Prior to I9I4.O, housewives with limited incomes' were purchasing a 
larger amount of flour for baking purposes. As incomes increase, there is 

a greater demand for purchased services. Mass baking techniques'and in­

creasing disposable ihcome create Shifts in consumption from family type

■ ...........:......................  ' ■ ■ ■ ■ ■ » ■ ■  - ......  -........... — ..... —  --  - - _ - '

I/ George J. Stigler, The Theory of Price, New York, The MacMillan Cd., 
Revised Edition 19^2, Chapter 5S pp« 60-950
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■flours to high grade bakerrs floure Stated another way, the housewife,

given a certain amount of money and leisure, will substitute leisure for

money according to an indifference curve pattern as is shown in Figure 20
i.

If baking bread takes time that must be derived from leisure hours, the 

price of bread relative to the price of leisure will determine the rate of 

substitution between the two* With larger amounts of disposable income 

and assuming the price of other goods does not-change, the consumer will 

be on a higher indifference curve. In Figure 2, three indifference curves, 

I]_, Ig, and I^ are shown which depict ordinal preference patterns of con­

sumers (housewives) for income and leisure at 3 levels of satisfaction.

The curves, Ij, Ig, and Ij may also be expressed as the marginal rate of 

substitution or the ratio of marginal utilities of disposable income and 

leisure. Given an income of OM and leisure time of 01, the line ML re­

presents the marginal rate at which consumers can substitute income and 

leisure. Where ML is tangent to the indifference curve I^ at S, the con­

sumer will spend OT of the income for commodities and OR of leisure.

Assuming that incomes increase, and a greater amount of leisure is 

available, consumers can substitute income and leisure on the line GK.

The optimum substitution of leisure for income is where the line GK is 

tangent to an indifference curve. Kie point of tangency of line GK and 

an indifference curve is shown at V on indifference curve Ig. At this 

point, consumers expend ON of leisure and OH of disposable income. HG 

then represents the amount of disposable income remaining for consumers 

and NK represents the amount of leisure they have as a residual.
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Disposable

Income

Hours Leisure

Figure 2 —  Indifference curves showing consumer pre­
ference between leisure and disposable income.

Ihis illustration shows how demand is partly a function of, or de­

pendent on, incomes. As incomes rise, consumers desire to purchase more 

services to increase their time available for leisure or other uses, pro 

viding the ratio of prices to income for other commodities remains the 

same. Increases in the amount of baker's bread purchased increases the 

derived demand for the high protein wheat required to mill the desired
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flour for mass bread baking techniques. Family flour ranges from 10 per 

cent minimum protein to Hg- per cent protein, depending upon protein 

supply, Ihe miller expects 13 per cent protein wheat to produce a flour 

of about H g  per cent protein. Bakers desire flour protein content rang­

ing from H g  per cent protein to 12g per cent protein depending upon their 

trade. Thus, if consumers purchase br^ad rather than bake it at home, 

they increase the demand for high protein wheat.

Some of the factors which are important in long run consideration 

become insignificant in determining short run and market demand. It is 

useful to subdivide the periods of time into three distinct periods, 

similar to the supply periods, in order to present the relative importance 

of factors and the interrelationships causing varying elasticities,

Ihe factors which are considered important in empirical calculations 

of the demand curve may only be held constant in the short run time period, 

■The two common approaches to the derivation of the demand curve for high ■ 

protein wheat —  the budget and time series —  may not be reliably applied 

to the long run analysis because tastes cannot be held constant and the 

quantity demanded changes because of shifts of the demand for high protein 

wheat. The time series approach has limited applicability to classes of 

commodities and the family budget approach is not appHcable to measure 

the rate of shift of the supply or demand curves of intermediate goods, or 

goods that are commonly not consumed directly by human beings> such as hay, 

corn or wheat. The family-budget approach does not measure the rate of 

shift of the demand curve because the data relate.to a single point in
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time o J./

Long-NRun Demand0 Bie long run may be defined as that period of time in 

which changes in consumers' tastes would vary in an amount sufficient to 

have a significant influence on the amount of a commodity which will be 

purchased at various prices. For purposes of relating supply and demand 

to premiums for high protein wheat, it is convenient to express the long 

run demand as any period longer than one production year*

In the long run, a complex of variable factors have an effect on the 

tastes of consumers* The purchasing power of money is continually chang­

ing; consumer, habit changes as well as do the fashions persistent of a 

particular period* Changing technology and research create dynamic demand 

conditions; population changes also have an important bearing on demand* 

Estimates of what future population will be show considerable varia­

tion* Hie Western United States population growth in the future is pro­

jected by some individuals to be as low as a IU per cent increase over 

1920 population by i960, while others with a medium series of forecasts 
predict a 26 per cent increase, and a third group predict a high increase 
of 3h per cent* The fact that high protein hard red spring wheat is 

utilized for blending with low protein white wheat grown in Washington 

State requires a prediction of what the population of the Western States 

will be in the future* This example is not intended to imply that high 

protein hard red spring wheat is solely dependent on the population of the

I/ Henry Schultz, The Theory and Measurement of Demand, Chicago,. University 
of Chicago Press, 1936, Po 129*
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Western States; the Eastern States also utilize the wheat to blend.with 

low protein soft red winter wheat* Therefore, the population of Eastern 

States may be equally or more important as a variable determining future 

demand for high protein hard red spring wheat*

Other long run factors' include the level incomes and effect on the 

elasticity of demand. In addition, alternative uses for high protein wheat 

■may be found through the medium of research. Foreign customers may be in­

fluential in increasing the elasticity in the long run. Quality of soft 

winter wheats may decline, creating greater necessity for more high protein 

hard red spring wheat, A similar situation may arise with respect to soft 

and hard red winter wheats, which are blended with hard red spring wheats. 

Historically, it appears that the amount of high protein wheat de­

manded will increase, Heduced tariffs and quotas bn imports.may eliminate 

the scarcity and thus the premium. The producer's guess may be.as accurate 

as an empirical investigation in long run forecasting.

The elasticity of demand increases with time for the following reasons; 

Technological factors limit the ability of consumers to make effective re­

adjustments in their consumption habit. A change in price of bread rela­

tive to other products would cause consumers to make substitutions. Imper­

fect knowledge of the change in price relative to changes in price -of other 

commodities would prevent immediate response by consumers.

The demand for high protein wheat may be considered highly inelastic 

for the long run, short run, and market period because it is a derived 

demand from the consumers' demand for bread and represents a relatively 

small proportion of the total cost of the final product. One other reason



is the lack of substitution among uses for high protein hard red spring 

wheato

Short Run Demand* Within one production year many variables which have 

an effect on the elasticity of demand may be controlled by assuming a con­

stant rate of change or by holding them fixed0 Among important factors 

which are generally held fixed for a production year are: the price of

related commodities, the consumer's income, the per capita consumption of 

flour, or consumers' tastes, technology, and population. The empirical 

derivation of the demand curve then may be computed.

For high protein wheat, the location and elasticity of short run 

demand may be considered to be mainly due to the protein contents of 

classes of milling wheats with which hard red spring wheats are blended.

If the demand is held highly inelastic (Figure 3) in the short run, shifts 

in the demand schedule become relatively more important than elasticity.

An illustrative model is presented to show the theorized relation of 

elasticity and changes of demand (Figure k). It is assumed that the de­

mand schedule is highly inelastic over a relevant range (perhaps between 

10 cents and 25> cents premium per bushel), represented by a large per cent 
change in price from Pj to Pg which is associated with a small per cent 

change in quantity purchased. The quantity desired at a given price will 

change from year to year depending on the protein contents of other mill­

ing, classes with which high protein hard red spring wheat is. blended. The 

change in premium from Pj to Pg in Figure U is associated with a decline 

in the amount millers are willing to purchase, from to Qg. Assuming 

the elasticity of demand remains constant between year one and year two
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(Dj and Dg) the change in quantity millers -will purchase at Pg.changes 

from Qg to » The change in amount which would be taken, QgQ]; is 

greater because of shifts in the demand schedule than the change in the 

amount taken, QgQ^, due to a premium change*

For a given year, the average protein content of soft white wheat 

grown in Washington State will partly govern the westward movement of hard 

red spring wheat required, for blending* Similarly, the average protein 

content of hard red spring wheat will influence west coast millers bedause 

they can and do make substitutions between hard spring and hard winter 

wheat in blends * If price increased too much, California, Oregon and 

Washington millers could utilize all hard winter wheat rather than blend­

ing hard spring with soft whitej this is the substitution effect which

increases the elasticity of demand as premiums increase* (Notes The great-
% .

er the number of substitutes, the. greater the elasticity in the long run

as well as the short run*.)

Because of the importance of knowing the supplies, millers have re­

presentatives surveying the wheat crops by following the harvest and 

sampling the various classes of wheat* I/ If the normal protein content 

of white wheat is 9%$ and in a particular year the average falls to 8% 
protein content, more hard red spring wheat will be utilized for blending, 

shifting demand to the right* Actually, both supply and demand may be 

estimated for a given.crop year by the millers because so many long run 

variables do not have to be taken into account*

I/ Storck and Teague, op, cit», p. 316,
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Figure 3 —  Theoretical demand schedules comparing
elasticity in the market demand, Dm,the short 
run demand, Dg, and the long run demand, D]_, 
for high protein hard red spring wheat (over 
12 per cent protein content)*

Demand is relatively elastic at high prices (Figure Ii). At some 

extraordinary high price, millers would cease to purchase high protein 

hard red spring wheat. As the price declines, the demand schedules become 

more inelastic. The inference of this assumption is that at high prices 

a small per cent change in the price creates a large per cent change in 

the amount utilized by millers.
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Quantity of High Protein Hard Red Spring Wheat

Figure L —  Theoretical short run demand schedules for
two crop years showing elasticity and shifts 
cr changes of demand.

Market Demand. The market demand is assumed to be highly inelastic within 

the crop year. Demand changes in the market place because of unforeseeable 

influencing factors. One or more mill buyers may have difficulty obtaining 

the necessary high protein wheat to blend for a specific flour order or



I orderso Bather than lose the contracts or reduce operations of the mill, 

it may be a saving to the firm to absorb a small loss through overbidding 

protein than to lose the customer (baker) contract through default*

The higher premium in July and August of 1951 and 1952 (Appendix 

Table V) may be due partly to a shortage in the market supply of the pre- 

1vious crop, and partly due to the assumption that millers are anxious to 

• obtain large quantities of the new crop for storage purposes#■ If is rea­

sonable to assume that millers store substantial quantities of the high 

protein wheat of the new crop, from the beginning of the crop year, to 

ensurq adequate supplies for blending# Purchasing for storage would 

create higher prices when millers anticipate a shortage throughout the 

marketing year# Physical limitations of being able to adjust supplies in 

rapid response to market shortages is possibly creative of most of the 

high price which may prevail at harvest and until the millers» demand is 

satisfied for the contracts he has, or anticipates having,

■ As a result of the physical limitations of adjustment the elasticity 

of demand in the market period is shown to be less than for the short run 

or. the long run- time period (Figure 3)» Die demand aspect of the problem 

of adjustment is that millers are not able to substitute any other kind of 

wheat and still keep their mill running at full production# It would take 

time and be costly in the market time period to bring in hard winter wheat 

which could produce the desired flour without blending# Bather than change 

the blending technique, the miller will pay more for the high protein hard 

red spring wheat he has been using in his blends#
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Part IIIo Protein Premiums as a Function of Supply and Demand

Premium Fluctuations. Parts I and II have introduced the factors affect­

ing supply and demand in the formulation of equilibrium market prices0 
Figure f? shows the relationship of supply and demand in the short run —  

one crop yearc

Price is the equilibrium position established by the interaction of 

supply and demand functions. Years are presented in the model as sub­

scripts to supply and demand curves, Sj implying a calculable function for

D1 and S1

intersect, it is assumed, given pure competition, that P1 will be the 
equilibrium price about which prices will have a tendency to fluctuate in 

the market place for that year.

The mathematical computation of the short run demand schedules is 

well known for linear functions, when the quantities of the relevant vari­

ables are known, I/ Very little research of a quantitative mathematical 

nature has been conducted on the supply schedules, Bailey’s attempt to- 

show the relation of price of protein as the dependent variable of Supply 

holding the demand function fixed, shows a close relationship, 2/ There 

is no way of knowing whether the price in 19255 for example, was U,2 cents 
with a 20% supply over 13 per cent protein^ or whether it was the inter-

l/ Mordecai Ezekiel, Methods of Correlation Analysis, New York, John 
lfiley & Sons, Inc,, Second Edition, Seventh Printing, 1950, p, 21*8,

2/ Bailey, op, cit,,„ pp, 38-W.

supply in Year I, Demand in Year I is represented by Uhere
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Figure 5 —  Interaction of supply and demand schedules in 
establishing premiums for high protein (over 12 
per cent) hard red spring wheat, by crop years.

action of a number of shifts of supply and demand represented as F> in

Figure 5» Ezekiel refers to an early study of high premiums as a function

of scarce supply of high protein wheat. I/ He found that when the supply

I/ Ezekiel, op. cit., p. ^26, and
Kuhrt, W. J., Preliminary Report, Analysis of the Variation in the 

Quality Factors of the 1925? Crop of Spring Wheat, and the Relation of~Such 
Variation to Prices Received and Premiums Paid in 1925-26, U.S.D.A., Bur,- 
Agr. Econ., oct., ±yi?7.
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is Iarge3 the premium is Iow3 and vice versa0
Premiums paid by country elevators to farmers in Montana are quoted 

daily in the Great Falls Tribune3 usually the premium is quoted from 12 ' 

per cent proteiri and is expressed-on the basis of § per cent increases up 

to 17 per cent protein,, The historical nature of the premiums is presented 

in the Appendix section. The average premium for 20 years by months for 

16 per cent hard red spring wheat averaged H 0Ij. per cent of the base price3 
with a maximum range of variation of 1,6% for each month. (See Appendix 

■ Table III), This average variation by months indicates a close relation­

ship of premiums to base price3 and is suggestive of a need for more 
adequate research for its explanation.

Protein premiums averaged for each calendar year averaged 19,5 per 

cent of the base price3 and the maximum range of variation was Ii;,I per 
cent. (See Appendix Table IV), Premium averages based on the calendar 

year lack the significance of averages based on a crop year. In 19383 
protein premiums were highest (2Uol per cent)3 expressed as a percentage 
of base price. The year 195>2 showed the lowest premium as a per cent of 

base price.

Premiums and base prices are compared between hard winter and hard 

red spring wheat classes in Appendix Table IV and Table VII, The twenty 

year average base price of hard spring wheat is $1.22 compared to $1.18 
for dark hard winter wheat. The premium on dark hard winter is two cents 

greater for li; per cent winter wheat compared to ll; per cent spring wheat, 

(7<>7 cents compared to 5«7 cents). There appears to be a close relation­

ship between the base prices and the protein premiums for hard winter and .
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spring classes of wheat purchased in Montana.

Blending TJheatc A preliminary attempt was made to determine whether or 

not there would be sufficient price incentive for producers to attempt 

segregating of hard red spring wheat of varying protein contents. Appen­

dix Table VIII shows average premiums by months for a twenty year period, 

1933 to 1952« The cost of blending 12 per cent protein and ll|. per cent 

protein on a Igl ratio shows an average loss of -0.6 cents compared to 
selling each lot individually. Similarly deducted, the average loss for 

a 13 per cent and 15 per cent blend was -O6Ii cents, and for Ili per cent 

plus 16 per cent blend, the average loss was -0.2 cents.
Based on this evidence, there is substantiation of the feeling among 

other members of the grain trade that producers would not gain from blend­

ing different protein content wheats. I/

Blending data were compiled for the year 1951 to determine fluctua­

tions based on monthly premiums for one year (Appendix Table IX). Fanners 

would have lost one cent on the 12 per cent and lit per cent blends| three 
cents on the 13 and 15 per cent blends j and 0 cents on the li; and 16 per 
cent blends. In July 19515 they would have lost 9 cents by blending 13 
per cent and 15 per cent wheat to get Iii per cent wheat. Over a twenty 

year period, the maximum loss was found to be 3=1 cents from selling a 
blend of 12 per cent and Ili. per cent in April.

Averaging the data by months indicates that a producer could not 

blend continuously and increase income. The data covers up one important

I/ .Personal observations among grain buyers and millers at Great Falls, 
Shelby and Havre, Montana.



phase of blending possibilities available to producers0 Those producers 

having their crop binned on a segregative basis of protein content could, 

and possibly do, take advantage of changing premium margins from day to 

■ dayo If they had a lit per cent protein wheat in one bin and a 16 per cent 

protein wheat in another bin, and the pr̂ tce was such that it would be more 

profitable to blend the two bins at the time of sale, they could alternate 

loads between the two bins and the net result at the elevator would be the 

average protein obtained by the combination. More complete data would be 

required with respect to daily premium margins before the probability of 

producer success is known.

Exchange Prices and Elevator Prices. Appendix Table X shows the Minnea­

polis Exchange monthly average bid premiums for l£ per cent protein.

There is considerable variation-between the Grain Exchange (millers, 

speculators bids) and the elevator price. For example, in January 1951, 

the Exchange bid was 20 cents, whereas the elevator bid to farmers was 16 

cents (See Appendix Table XIII). Base prices plus premiums are compared 

for the same period in Appendix Tables XII and XIII— Minneapolis $2.61, 

elevator $2.07» The difference, $.51t, constitutes freight (about Ii2 cents)  ̂

risk and handling ehargbfe (about 12 cents). The data infers that eleva­

tor operators receive a portion of the premium offered by mill buyers as 

legitimate charges for handling the supplementary commodity, protein. 

Further analysis with more reliable data would be necessary before 

reliable results are obtained relative to the distribution of premiums 

between elevator operators and producers.

Storage Loan Program. The cash base price- quoted at the country elevator
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has been below the storage loan rates established on the parity price 

formula# For this reason, producers do not gain as much from cash sales 

in some periods as the premium quotations would indicate# Storage loan 

rates are established on the basis of the base price, and only a fraction 

of the premium is loaned to producers# For example, the storage loan rate 

may be $1#98 for the base price on Number I heavy dark northern spring, 

plus 3 cents for Ij? per cent protein; total loan is $2#01# The base cash 

price at the same time may be $1,89 and the premium 13 cents for l£ per 
cent protein; a total value of $2,02« The additional one cent would be 

sufficient.to induce producers of the wheat to divert it out of storage 

channels, barring producer speculative action#

Protein premiums in Imperfect Markets# The distribution of premiums may 

be analyzed through construction of economic models representing supply, 

demand and price with the assumptions of imperfect competition. In figure 

6 the supply schedule has been presented with an inelastic slope, charac­
teristic of the short run period. The demand schedule is derived from 

multiplying the marginal physical product by the price to obtain the value 

of the marginal product or demand cruve, (VMP)# I/

'Nith imperfect competition, assuming there are few buyers relative to 

sellers of high protein wheat, and the buyers have knowledge of supply, 

producers know that quantity 0Qj_ will be available in the market regardless 
of whether a premium is paid or not# Instead of paying OP^ they could ob­

tain the quantity OQq at any price'between 0 and QP^»

I/ Maurice G, Taylor, nA Review of Economic Principles”, Mimeograph Sum­
mary, Agric# Ecpn0 Dept0, Montana State College, Bozeman, Montana#
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S=AFC

D=VMP

Quantity

Figure 6 —  Imperfect competition and distribution of
economic surplus, assuming the supply schedule 
is (I) perfectly inelastic (Q]C) and (2) highly 
inelastic (Q1S).

Additional increments of quantity supplied are based on the marginal 

factor cost, MFC, and the average factor cost, AFC in figure 6. The pur­

chasing firm is theoretically able to purchase on the basis of the inter­

section of marginal factor cost and marginal value product curves, repre­

sented by the point B in the diagram. The purchasing firm may pay only



OPj for quantity OQg, because OPj is the price which is required to induce 

the additional amount, QjQg of high protein wheat on the market even 

though the marginal value product of OQg amount of high protein wheat is ' 

OP30 The .amount of gain in price to the purchasing firm is represented 

by, PjP3 in' figure Ito
The problem for producers is an attempt to obtain the maximum premium 

which is obtained by the purchaser* 'Instead of obtaining OPj for quantity 

OQg, they desire to obtain a premium of QP30 The attempts by State legis­

lators to obtain a greater portion of the premium for producers has been 

emphasized by legislation requiring protein tests of the* producer's wheat* 

■ I f  OP3 is the price that purchasers could pay, and still equate mar­
ginal. factor cost.and value of marginal product, and OPj is the price they 

do pay to attract quantity OQg to their firms, there is a social loss of 

high protein wheat entering the market* At price OPj, producers will place 

only OQg on the market, but if they were paid GPg, the producers' supply 

would be OQ30 The loss of product, to society is represented by quantity 

Q2Q30

The difference in price paid to producers, represented by OPn, as com-
, -

pared to OP3, represents loss to producers and an equal gain to purchasers* 

The social interest in attempting to obtain a greater portion of the pre­

mium that theoretically could be paid would be reflected in the increased ■■ 

quantity available to society, shown as QgQ3 in the diagram, figure 6*
Under.the assumptions of 'imperfectly competitive purchasing, millers would 

be interested in paying OPj to obtain 0Q.g of high protein wheat* The pre­

mium and quantity lines are shown intersecting the supply curve at D in
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figure 6. Producers are interested in obtaining premium OP^ for quantity 

OQ12I where the purchaser equates marginal factor cost and the value of 

the marginal product at Be Society -would like to have the purchaser ■ 

equate supply and demand schedules' AFC and VMP at A5 which would give the 
producer QP2 of premium and increase the total product to society from 
OQ2 to OQ3. '

If it is assumed that the supply curve is perfectly Inelastic5 that 
is5 there would be no more product placed on the market whether the pre­
mium was high or Iow5 then in the absence of competition among buyers5 
the purchasing firm would not be required to pay a premium to obtain the 

quantity desired* The attempts to reflect premiums to producers would . 

require setting a minimum price to producers through social action. The 

price established would be based on the judgment of the legislators in 

this instance, and the social product would be no more and no less* The 

social factor required to establish premiums where supply is perfectly 

inelastic would of necessity be based on a conviction that it is better 

for the producer to gain the benefit of the economic surplus than for 

the purchaser to receive it* I/

The theoretical analysis applied to economic surplus (or monopsonis- 

tic profit) is presented diagramatically in figure 6* The supply coming 

on the market in the given year is expected to be OQ^* ' If the supply 

curve is perfectly inelastic, it could be represented as a vertical . 

straight Iine5 projecting from to C and parallel to the price axis.

I/- Earl 0. Heady5 op. cit.5 p. 827.
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The demand curve of purchasers is represented by the value of the marginal 

product curve, VMP5 in figure The premium which purchasers could 

theoretically pay is OP^5 but they are not required to pay any premium to 
obtain OQic Society may decide that producers should receive a portion 

of the economic surplus and may arbitrarily establish a minimum level, 

which would be represented by OPj« If the price was established at OPj, 

producers would receive economic rent of OPj X OQj represented by rectangle 

OPi SQj, and purchasing firms would receive P1P^ X GQ1, represented by the 
area PjP^CS in figure 6e



Chapter III,

CRE TICAL ANALYSIS OF METHODS OF DETERMINING THE 
SUHLY OF HIGH PROTEIN HARD RED SPRING WHEAT,

Part I, Sampling Considerations 

Reasons for Determining Supply0
The theory of supply relative to the elasticity and shifts in the 

supply schedule points up the importance of determining the quantity of 

high protein wheat for each year. The average protein content of the 

supply of other classes of wheat was determined to be significant in 

creating shifts in the demand schedule. Thusj a knowledge of prateidi coin— 

tentsof the; 'supply.Lof ::allodlahseA of Wheafcdid regarded;uawynecessAryvihv. :- 
dfefcimating'the'exjJebfced equilibriumiprice:i:withinra crop year.

The- Statistical Population of Wheat, The ultimate determination of fre­

quency distributions of quantities of various classes of wheat is the indi­

vidual kernel, ■. Each kernel in a given quantity of wheat varies in protein 

content from the next,

“Protein contents of individual kernels of wheat,, repre­
senting random samples taken- from two plots of 0,1 acre and two 
plots, of 0,23 acre, were found to be distributed within samples 
in an approximately normal manner over a range of at least 6 
percentage units with a standard deviation of l,ii units, , ,
Within plants,, the average range for single heads was I0Tjg0 e .
Mean values for individual spikelets were normally distributed, 
over a range of 5,l$j . , ,the top two spikelets of each head 
generally had decidedly lower protein contents than the remain­
ing spikelets,

Within spikelets containing three kernels, the top kernel 
tended to be decidedly lower in protein content (mean, 
than the remaining two; the middle kernel (15,9$) tended to be 
slightly higher than the lowestone (15,7$) . . ,Ifithin plants, 
the protein contents of individual kernels were normally dis­
tributed over a range of about 6$ with a standard deviation of
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1.2%». I/

On a given field,, the protein content may vary in relation to. soil areas 

and because of the influence of showers which were not uniformly distribu­

ted. 2/

Description of the Marketing Process Relative to Sampling Possibilities.

Samples of wheat may be taken from fields at harvest time by producers 

as a guide, to segregative binning. The next stage of sampling is at the 

country elevator, tdiere the information is utilized for the establishment 

of the price of the wheat and as a guide to segregative binning. Up to 

this stage in marketing, the State protein testing laboratories play an 

important role in the process of determining the protein content.- While 

the premium established in the fall may be an indication of how much seg-. 

negation will occur, it is expected that very little differential segrega­

tive binning occurs on farms because of limitations resulting from the 

delayed results of protein tests.

The time required to obtain the results of protein tests, a minimum 

of from lj.8 to 72 hours, places severe restrictions on country elevator- 
operators also. Elevator bins are limited and experienced country elevator 

operators bin on the basis of judgment. Within a few days after harvest, 

these operators are in a position to know in what localities within their 

market area the high and low protein wheats are being harvested. They

I/ L. Levi and J. A. Anderson, Variations in Protein Contents of Plants, 
Heads, Spikelets, and Individual Kernels, of Wheat, Can. Journ. Res. F,
Ztf*71-81, Mar. 1930. 5 :

2j Bell, op. cit., p. 111.
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utilize this knowledge of the area, plus the relation of hard dark vitreous 

kernels to protein content, as their guide to binning practices. Bailey 

summarized the empirical findings of several investigators and found a wide 

range of relationship of kernel appearance and protein,content depending 

on the area, the year and the factors affecting the appearance. I/ Eleva­

tor operators are severely restricted in attempting to bin on the basis of 

visual guides.

As the elevator operators load boxcars with wheat, they practice 

blending techniques which may be effected to reduce or increase the average 

protein content of the carlot. Other considerations which influence oper­

ators in loading cars on track are the bushel weight, dockage, and moisture 

content. Once the car has been loaded, the sample is forwarded to the 

State laboratory for an official grade. State grading labs are established 

for the purpose of grading each carlot of wheat according to Federal grad.e 

standards.

As the wheat moves from one state to another, it is subjected to fur­

ther protein tests. Most hard red Spring wheat moves east from Montana. 

and is marketed through the Minneapolis and Duluth wheat exchanges. Pur­

chasers at the commodity exchange, bid the base price and premium on the 

basis of the established grade and protein tests for each carlot. A sample 

of each carlot is maintained on tables to allow visual inspection by the 

bidders, who may, be mill buyers, exporters, speculators, or terminal.eleva­

tor operators. .

I/ Bailey, op. cit., pp,. 9-10.
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'When the mill buyer obtains a car lot of high protein wheat., the car lot 

is diverted to the mill. Further analysiss including protein tests, deter­

mines the milling and blending quality of the carload of wheat. If the 

wheat purchase does not meet the requirements assumed to be associated with 

the federal grade and protein content, the miller offers the carload back 

on the commodity exchange where it is offered to some other prospective 

purchaser, or uses it in a blend that will recompense the deficiencies.

In the process of testing and moving wheat through marketing channels, 

considerable data is compiled by State organizations and private industry 

which is useful as a basis for analyzing the protein content of the various 

classes of wheat. The purpose of analyzing the methods of determining the 

supply is to gain some knowledge relative to which method is most likely 

to.give the desired results. Factors which require consideration in ob­

taining frequency distributions of various protein contents include time­

liness, accuracy, and cost. Most samples are based on a relatively large 

number of individual protein tests. An.average of l|,66o  shipments consti­

tuted the sample from which the protein tests of l6l stations were computed 
in Bailey's analysis of the coefficient of variation for shipping points. I/ 

He found that 13 per cent average protein wheat for a station may vary an 

average of 0.̂ 2 per cent of protein in individual carlots*
Sampling Theory. The past work that has been done by Bailey, Anderson and 

Eva, the Bureau of Agricultural Economics in Montana, and many other agen­

cies is useful in establishing the size of sample according to theory of

I/ Ibid, p. 38.
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sampling* If the population has a mean^/4^ and a finite variance £7"^$
" * 4

then the distribution of the sample mean approaches the normal distribution

with variance and m e a n a s  the sample size increases. If it is

desired to find the probability that the sample mean will fall within a

small interval containing the population means it is appropriate to utilize

Tchbysheff's inequality to deteimine the size of the sample. I/ For a prob-

ability of that the sample mean will lie within .5 of the population
mean when the standard deviation cT~ equals I5

The size of sample n is,computed
from the formulas i = sample mean

2 population mean
I “ O  ~ ” =95 cr~~ standard deviation of population

n^P n = size of sample
n 0 Q~~ - ™ I b = distance from the (Z - Xf)

.05 b2 ToZUZr = 80
■ Therefore, the size of sample should be 80 individual records. 

Estimating a Cumulative Frequency Distribution.

It is desirable to predict the goodness of fit of the sample distribu­

tion of a frequency distribution to the frequency distribution of the popu­

lation. The following technique provides a means of determining the various 

confidence intervals for samples of any size. The cumulative frequency dis­

tribution- of the sample is shown in figure 7. 2/ For the sample of size 

280, assuming random sampling techniques were employed in drawing the sample, 
it would probably be desirable to obtain a 95 per cent confidence interval.

I/ Alexander M« Mood, Introduction to Theory of Statistics, New York, 
McGraw-Hill Book Company, Inc0, 1950, p. 135.

2/ Cumulative frequency distribution drawn from distribution of 280 indivi­
dual samples for Manitoba, 1935s Table B-XI, Anderson and Eva, op. ci-t.,
Po 13Uo —  --- ’
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The size of the band in percentage points would-be computed from the for­

mulas' I/

d <=< = 1o36 = I0 36 = 0.08y-Tir yMr
n = Sample size

_ _  is the chance that the maximum deviation between the 
cumulative distributions of the population and of 
the sample exceeds do£ . 2/

dot is the percentile of the frequency distribution of 
the maximum deviation of a sample cumulative distri­
bution from the population cumulative distribution. 3/

200 dg^ = 0.08 X 200 = 16 = the band in which the cumulative 
frequency of the population is contained within a 
confidence limit when N = 280. 3/

Therefore, lines may be drawn 8 per cent units on either side of the fre­
quency distribution of the sample of 280 units, and assuming random sam*

1

pling and a homogenous area, h/ the cumulative distribution of the popula­

tion will be within 16 units of the cumulative distribution of the sample, 
(figure 7)o '

The limitations of obtaining a completely random sample may impair 

the significance of the results obtained. Examination of the methods pre­

sently employed with respect to homogeneity of the population and random

I/ Wilfrid J. Dixon and Frank J. Massey, Jr., Introduction to Statistical 
Analysis, New York, McGraw-Hill Book Co., Inc.1951, pp. 256-258.

y  Ibid, P6.3W'

3/ Ibid, ps.256' '

V  Crop reporting districts, as used by the Agr. Mktg» Service of U.S.D.A. 
were considered .,homogenous areas for stratified random sampling by King, 
McCarty, and McPeek, op. cit., (footnote), p. 16.
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Figure 7 —  Confidence interval (assuming stratified random 
sampling) for probability = .95 that the distri­
bution of the cumulative frequency of a popula­
tion is within a band of 16 percentage units 
wide, 8 units above and below, the cumulative 
frequency distribution of a sample, size 280 
units.



' collection of samples may be useful in a determination of the relative • 

merits of the sampling techniques0 
Premiums in Delation to Historical Data0

Preliminary analysis of factors expected to create an influence in the 

establishment of a price equilibrium for protein for $ market years, 191*7- 
1991, is presented in Table I0 The average protein premium for 19 per cent 

protein wheat was abnormally high in 191*7» In attempting to relate the high 

premium to causative factors, a number of variables were computed. First, 

the base price of'No. I hard red spring wheat and the average premium for 

the crop year- were compared. I/ The average premium was expressed as a per 

cent of the average base price for the five years. A comparison of the 9—  

year averages shows that in 19l*7 the protein premium, 12.2 per cent, rep re-, 

sented the greatest per cent of the base price! The average premium in 1991» 

expressed as a per cent of base price, was 1*»9 per cent of :the base price. 

Some factors, other than the level of price of ordinary protein wheat, are 

thereby postulated to cause changes in the level of premiums for high pro­

tein hard red spring wheat.

The production estimates indicate no significant relationship to the 

premium. The production is 210 million bushels for 19l*7 in the four high 

protein hard spring wheat producing States of Montana, North Dakota, South 

Dakota and Minnesota. During the twenty years, 1933 to 1992 2/ this pro­

duction estimate was only exceeded five times, the highest production being 

21*6 million bushels in 1991. In 19l*7 the production of spring wheat was

I/ "Base price",refers to ordinary wheat of less than 12 per cent protein. . 
2/ Appendix Table II '
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Table I. Relation of Average Protein Premium for Hard Red Spring Wheat 
to Average Protein Content and Loaf Volume of b Classes of Milling Wheat, 19^7-19$!

Ave. I/ 
Premium,
15%
Protein

Ave. t I/ 
Base 
Price 
(Ordinary 
Protein) 
Minnea­

polis

Average
Premium,
15%
Protein, 
as a Per ­
cent of 
Base 
Price, 
Minnea­

polis

Production ^ 
Hard Red 
Spring Wheat 
in Mont., N. 
Dak., S.Dak., 
Minn.

Average Protein Contentj/ 
by Wheat Classes

Average 
Loaf Volume 

by Wheat Classes
az jvr 
po:

rnnea-
Lis

Hard
Red
Spring

White
Wheat
5/

Hard
Red

Winter

Soft
Red

Winter
BJ

Hard
Red
Spring
V

White
3/

Hard
Red

Winter
/a/

Soft
Red

Winter
2/

Ir. Cents Cents Percent I,000,OOOBu. Per Cent Mill:iliters

19 hi 33 270 12.2 210 HuO 8.8 11.1l 9.9 821 551 716 6161918 12 226 5.3 216 12.h 8.2 n.5 9.3 769 198 687 58319k9 H l 22li 6.2 158 13.5 9.0 11.9 9.U 865 579 780 6221930 22 23h 9.U 199 13.0 8.7 11.8 9.8 821 533 733 626
1951 11 2h2 h.5 216 13.8 9.k 12.1 9.9 833 531l 733 582

I/ Premiums computed from Table IX and X for crop year, July through June.

2/ See Table II - Appendix.

3/‘ Mimeographed Annual Reports to Field Offices, G.S.R. Project No. hi, U.S.D.A., P.M.A., Grain 
Branch 19^9-1933*

V  Mim. Reports, Milling, Baking, and chemical experiments with Hard Red Spring Wheat, U.S.D.A. 
Agr. Research Adm., Bur. of Plant Industry, Soils, and Agr. Eng. and P.M.A.

3/ Data on Protein content of White Wheat and Soft Red Winter Wheat is not available prior to 
19U7.



high and the premium was also high, whereas in 19f?l the production was high 
but the premium was low, probably because protein content of hard red win­

ter wheat was high in 19^1« Production is not the sole criterion for the 

determination of protein premiums«

The average protein contents derived as samples of inspected carlots 

is not a random sample. It is therefore impossible to determine the prob­

ability of errore However, it is the only available source of compiled 

statistics from which comparisons could be made of yearly average protein 

contents of the total crop of various classes of wheate Hard red spring 

wheat averages range between 13.0 and IluO per cent in the five years;.' 

white wheat varies between an average protein content of 8.2 per cent and 

9*ll per cent; hard red winter wheat varies between ah average protein con­

tent of Il0I4. per cent and 12.1 per cent; and the range in variation of 

averages between years for soft red winter wheat is from 9®3 per cent to 

9o9 per cent protein. In 191*7, the average protein content of the four 

wheat classes appears to be fairly high, corresponding to a high premium 

and a high production of hard red spring wheat. In 1951 the premium was . 

low, while production and average protein appear to be high for hard red ' 

spring wheat. The average protein Content of the other three classes of 

wheat was also high, according to the data in Table I.

There is a high relationship between protein content and loaf volume. 

I/ According to the data presented, the size of loaves made from the white

I/ John A. Johnson, E. O6 Pence, and J, A. Shellenberger, Milling and Bak- 
ing Characteristics of Hard Red'Winter "Wheat Varieties Grown in Kansas, 
Agric. Exp. Sta., Kansas State College, Manhattan, Kansas Circ-. 238, Feb6
191*7, p. ll*.
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wheat and hard red.winter wheat classes was smallest in IpltSjl while the 

average size of loaves of soft red winter wheat was also low* Adding high 

protein wheat to increase loaf volume is the purpose of blending hard red 

spring wheat with the other three classes. It is apparent from the data 

that more hard red spring wheat of high protein content would be required 

in ipitS than in the four other years J providing that the sample is suffi­
ciently representative of the actual average loaf volume that existed in 

that year. If the sample5 from which the data is drawn, is representative 
in terms of probability theory, it is apparent that some factor or factors 

influence protein premiums other than the factors indicated in Table I. I/ 

Two other factors that could create premium fluctuations are5 incom­
plete knowledge among purchasers and the frequency distribution of the pro­

tein per cent about the mean. .Purchasers, (millers, speculators) may make 

an unreliable forecast of the average protein content of the four classes 

of wheat, and estimate the average protein content of hard red spring wheat 

as 13.0 per cent in XShls when actually the average was lli.O per cent.

Thus, bidders would feel that there would be a shortage of high protein- 

wheat for the market year* On the other hand, purchasers may underestimate 

the protein content of the classes of wheat with which hard red spring 

wheat is required for blending. If they underestimate, they would expect 

more bidders on the Exchange and also each bidder would require more high 

protein hard red spring wheat. Thus, shifts in demand would create higher

I/ P (y// - a Q—  Z  X 
Y T

distribution, and variance is known.

2 , assuming a normal
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premiumso

The other consideration, the frequency distribution of the quantity 

of wheat by various protein contents may be abnormal in a given yeare The 

frequency distribution of protein content may vary relative to the standard 

deviation from the mean from year to year. The standard deviation of the

is computed* I/ Very little reliance may be placed on the table as a guide

an, indication is presented that further statistical refinement is neces­

sary in selecting samples before conclusions are valid*

Prerequisites of Sampling*

(a) Factors of Supply and Demand* Part of the solution of determining 

the equilibrium price within a production year is to determine the fre- . 

quency distribution of the hard red spring wheat crop by protein per cent* 

The other determining factor, after supply has been determined, is to de­

rive the demand schedule* It became evident in Chapter II that shifts in 

the demand schedule occurred because of the average protein content of the 

soft red winter wheat, hard red winter wheat, and white wheat classes* It 

is therefore necessary to establish the protein content of the supply of 

all classes of wheat with which hard red spring wheat is blended* • In addi-

sample is unknown, from which the data for the five crop years in Table I

to determination of causative factors in relation to premiums* However,

I/ Standard deviation

where X = individual differences from the mean = (X-X)

^  = summation sign 

n = number of observations
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tion, there is a specific market for a given quantity of 16 per cent pro­

tein wheat for the production of high protein flour0

(b) Timeliness, If producers desire to have knowledge of the estima­

tion of supply which would guide them in establishing their marketing 

policy, it is essential that the information be available at an early date. 

For this reason, it would be necessary to sample the harvesting of the crop 

similar to the techniques employed by millers. To date, none of the results 

of surveys conducted by United States governmental agencies, with respect 

to protein content, are made available to producers within a month of har- 

vest,

A stratified random sampling technique has been empirically tested by 

King, McCarty and McPeek for determining the protein content of homogenous 

stratums in the population of wheat acreage, I/ The sample was stratified 

by crop reporting districts on the basis of acreage, and an attempt made 

to follow the actual harvest. The number of samples 2/ required to esti­

mate the state average protein content within per cent at fiducial prob-■ 

ability of per cent was found to be 8^7 in Kansas in 1939 compared to 

1,320, the actual number taken. Two samples were taken from each field 

and acreage was calculated on the basis of route sampling with the aid of 

a crop meter. The average protein content was not adjusted for bias due

I/ King, McCarty, and McPeek, op, cit,, pp, 13-36,.

2/ Number of samples needed = n^ = n i|. V (X-M)2

where (x-m) = one-half the range of accuracy of 1/8 per centj V = esti­
mated variance of the mean; and n = number of samples actually taken.



to unrioened grain* The survey samples were taken about five days prior 

to harvest, and a check showed that samples taken eight days prior to 

harvest would yield a test about «S>0 per cent of the mature protein con­

tent* Further research would be necessary to establish an adequate basis 

for correction of bias* The data presented by King, McCarty and McPeek 

merely indicates that bias exists in preharvest sampling for protein con­

tent, and that the bias decreases with the proximity to the harvest date®



Part H e -  Appraisal of Techniques in Use 

Applied Sampling Techniques,* Comparisons of three separate estimates 

showed a wide range in the average protein content of the Montana crop in 

195lo The variation in averages is assumed to be dependent on the method 

employed in drawing the sample* Average protein contents, as presented 

for each method, were l£,3 per cent, lit*9 per cent and 13*9 per cent* 

Frequency distributions are unavailable for computing the standard devia­

tion for one of the samples*

Cereal chemists of the Pacific Northwest Section, American Associa­

tion of Cereal Chemists, collaborate with the Pacific Northwest Crop Im­

provement Association in determining protein contents of classes of wheat, 

(Appendix Table XIV) They have determined the average protein content and 

■ the frequency distribution by per cent protein of Montana hard red spring

wheat through 19lii?-19£2» The method employed by cereal chemists in 1951
,

consisted of analyzing 917 individual samples from the first thirty days1 

receipts of new wheat in the Fall* Their results of the 1951 hard red 

spring wheat in Montana .show the average protein content to be .15*3 per 

cent* The results of the survey were available to-members of the North­

west Crop Improvement Association during the marketing year. The 15«3 

per cent (weighted average) is probably biased by not being representative 

of the total area of spring wheat in the State, of Montana, There is also 

the possibility that a bias is present because it represents wheat pur­

chased by mill buyers and tested in the mill laboratory.

The second source of information on.protein percentages was collected 

by farm survey questionnaires and may be assumed to be more representative

96
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of the actual average protein of the crop0 l/ The average (weighted) pro­

tein content was determine^ by stratified random samples from approximately 

ItjOOO farmse Average protein by acreage and cropping practice (summer- 

fallow, irrigated, or other dry land), was obtained for the crop year 19$10 
The results of the survey were published by December, 1952, which is one 

year too late to be of practical assistance to producers in marketing 

their crop*

The United States Department of Agriculture, Grain Branch, was the 

third source of information on average (unweighted) protein content (13,9 
per cent) of the 1951 spring wheat crop, 2/ "Heighted averages may not be 

representative because each of the field offices participating in the work 

was instructed to composite approximately equal quantities of the largest 

possible number of carlots of wheat that fall within each of the straight 

numerical grades. 3/ The material available to the field offices of the 

Grain Branch consisted of samples used for the purpose of appeal inspec­

tion; therefore, the proportions of such samples falling within the vari­

ous grades do not necessarily agree with the corresponding proportions 

for the entire crop.

The three sources of available data have serious limitations for use 

as guides to producers in attempting to allocate their high protein wheat 

in such a way as to maximize net income. The farm questionnaire survey

I/ "Montana Agricultural Statistics", op. cit., pp. It3"il5«
2/ Grain Branch, G.S.R. Project No. 1*7, United States Department of Agri­
culture, P.M.A., March 18, 1953.

3/ Weighted mean for Great Falls inspection point is llu3 per cent protein.



is most representative in terms of distribution of sample by crop dis­

tricts, (stratified random sampling), but lacks timeliness as well as being 

limited to one State in the high protein hard red spring wheat producing 

area of the Northern Great Plains,

It is of interest, with respect to regional sampling, to observe the 

practical application of stratified random sampling employed in determin­

ing the protein content of Canadian hard red spring wheat, I/ The area is 

divided into crop reporting districts (stratum) for homogeneity, and 

samples are collected in proportion to production in each district. Sam­

ples were obtained by collection of envelope samples from country elevators 

and farmers in such numbers that they represent as closely as possible the 

volume of different grades of wheat produced in different areas, A total 

.of li,600 samples was obtained for a preliminary map published September 

26, 1952, On November 3, 1952, a final map was compiled from 6,Ll9 sam­

ples, Average protein content for the expansion of the preliminary sur­

vey was the same for the total region. One Province showed an average 

protein content of one-tenth of one per cent protein higher on the ex­

panded survey, A further check was obtained by sampling every twentieth 

carlot of hard red spring wheat passing through inspection points during 

the full crop year. Based on carlot testing, the average protein content 

was 13,6 per cent protein for the '1951 crop. The results of the 1951 Fall 

survey map, dated October 27, 1951, was 13,8 per cent protein content; a

I/ Board of Grain Commissioners for Canada, Protein Survey of iSheat, 1951 
and 1952, Grain Research Laboratory, Winnipeg, Manitoba, Crop Bulletins 
Nos* lj.1 and I4.6, Nov, 1951 and Nov, 1952*
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difference of two-tenths of one per cent protein between the two deter­

minations*

Regional planning will be required to determine the average protein 

content and the distribution of wheats of higher and lower protein around 

the mean* Early' surveys are a prerequisite to information which could be 

used by producers* The techniques and cost of gaining the information 

are known* The benefit of increased knowledge accrues to all members of 

the grain trade as a reduction of uncertainty*
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Chapter IV

■ SUMMARY AND CONCLUSIONS 

Part I.--- Reasons for and Purpose of the Study 

The primary objective of the foregoing research has been to reveal 

the economic problems of marketing high protein hard red spring ■wheat 

produced in the Northern Great Plains area of the lkiited Statesc The 

methodological approach to defining the problems was confined to initial 

stages of inquiryo As such, the study developed into a process of observa­

tion, description, classification, analysis and definition of economic 

problems associated with marketing high protein hard red spring wheat0 .

The justification for proceeding with this stage.of. inquiry developed from 

a feeling among wheat producers that more.adequate knowledge of protein 

premiums was essential.as an aid to producer marketing* Producers have 

been aware of constant fluctuations in premiums paid to them for their 

high protein wheat for the past thirty years0 

Observation and Classification*

In the observational stage of inquiry the fact became apparent that 

marketing problems were not confined to the producer segment of society* 

Other marketing agencies such as elevator operators, commission firms, 

millers and bakers have individual economic problems, in attempting to 

maximize net income, that were associated with the marketing of high pro­

tein hard red spring wheat* Observation created the assumption that pro­

ducers and millers were the main segments of society confronted with mar­

keting problems of economic significance relative to this commodity*

The research was confined primarily to the economic problems confront­
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ing producers in attempting to maximize net income through timely marketing 

of a supplementary crop-protein in hard red spring wheate Economic prob­

lems of the remaining marketing segments were introduced in relation to 

their significance in creating an understanding of the producer problemo

The producer’s problem in attempting to market high protein hard red 

spring wheat is mainly a problem of uncertainty, created by unpredictable 

variation in protein premiums0 Siother important problem is that producers 

feel they do not receive an adequate share of the payment for the quality 

inherent in hard red spring Wheat0

Conflicting opinions are apparent between producers, millers and 

bakers as to what constitutes quality in high protein hard red spring 

wheat© Millers feel that protein content is not always an adequate guide 

to the blending and milling and baking characteristics of the wheat* To 

maintain good customer relations with bakers, and thus solve the miller's 

individual problem of maximizing profit, the miller attempts to be con­

sistent in the quality of flour produced. Millers are also individually 

concerned with paying only the portion of the premium that is necessary 

to induce sellers to allocate sufficient high protein wheat to the mills 

for blending to baker specificationse Society is concerned with the 

optimum allocation of premiums between marketing segments that will create 

the greatest social net gain in terms of the quantity of the product that 

will be produced as well as in terms of the satisfactions of the aggregate 

of marketing segments.

United States mills are the main source of demand" for high .protein . 

hard red spring wheat. High protein wheat of this class is mainly desired
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for its ability to increase the quality of other milling classes of wheat. 

Proportionately small quantities of high protein hard red spring wheat 

or wheat flour are exported from the United States, Particular types of 

bread are made from high protein wheat flour and the production of this 

bread creates some additional demand for high protein hard red spring

wheat.



Part IXi1 ̂ - Solution of the Problem 

Factors Affecting Premiums0

The problem of determining the cause of fluctuations of protein pre­

miums requires knowledge of the supply of and the demand for high protein 

hard red spring wheat* Analysis of price in the proceeding Chapter H  was 

limited mainly to the application of economic theory* Economic theory 

assumes that changes in supply of and demand for high protein hard red 

spring wheat creates price fluctuations from year to year and within the 

crop year* ■ .

To determine the supply a sampling technique is required which would 

give the average protein content of the total crop as well as the frequency 

distribution by per cent protein of the entire crop of hard red spring 

wheat for the crop year*

Empirical determination of the demand for high protein ha id. red 

spring wheat is assumed to be dependent on the supply, average protein con­

tent, as well as the frequency distribution, by per cent protein of all 

other milling classes of wheat grown in the United States* Hard red spring 

wheat is required to blend with hard red winter, soft red winter and white 

classes of wheat*

In the period of time exceeding one production year the supply will 

change because of the influence of price on production plans* Producers 

will tend to equate marginal cost to marginal revenue among alternative 

crops* Millers will seek alternatives to the use of high protein.hard red 

spring wheat if premiums are high, based on their marginal cost-marginal 

revenue analysis* Population increases, changes in consumer tastes and
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changes in incomes will alter the amount demanded at specific premiums in 

the futureo

Theoretical Triplications»

Supply is highly inelastic within the production year for high protein 

hard red spring wheat* A given per cent increase in premiums will place a

proportionately smaller per cent increase in quantity of high protein wheat
}

on the market, A large per cent decrease in premiums would cause a pro­

portionately smaller per cent decrease in quantity supplied by producers. 

Demand is elastic when premiums are high, and the time period is long, 

therefore a small per cent increase in premiums would result in a large 

per cent decrease in the amount of high protein wheat millers are willing 

to purchase, Demafnd is more inelastic as the time period decreases and as 

premiums decrease within a given time period,

. Within one production year, supply and demand are assumed to be 

highly inelastic over the relevant range, supply being less elastic than 

demand. Changes in supply and demand from year to year are assumed to 

create greater variations in premiums than elasticity of supply and demand. 

Changes in supply are considered as variable as changes in demand. Pre­

miums are not as easily correlated to supply and demand between years as 

within years. The supply and demand functions must be computed for each 

year. Premium fluctuations are created by large shifts in supply and de­

mand schedules between years,

Requirements for Determining Supply and Demand Schedules,

To perform empirical investigations relatihg to supply and demand 

for high protein hard red spring wheat requires coordination of research
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between regional stratum. To determine' the frequency distribution and 

average protein content of hard red spring wheat for Montana alone is not 

sufficient coverage of the supply of high protein hard red spring wheat. 

Similarly, the total production, frequency distribution and average per 

cent protein of other milling classes of wheat must be determined on a 

regional basis. Stratified random sampling techniques are adaptable to 

determining the necessary influencing factors of supply and demand in the 

short run time period of one crop production year.
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Part III, Economic Implications of the Problem

Producers

Given a more adequate knowledge of factors affecting supply and demand 

and their interaction with respect to fluctuating premiums may allow pro­

ducers to;

(1) perform the blending function now mainly restricted to the

elevator operators and millers0 (

(2) increase net income through intra-seasonal and inter-seasonal 

Storage6

(3) perform more effective individual bargaining in the market 

place to obtain a larger.share of the protein premium*

Millers

Millers could possibly be more efficient in reducing flour production 

costs if they had more adequate knowledge of the supply of and the demand 

for high protein hard red spring wheat for each production and marketing 

yearo Increased knowledge has a tendency to narrow the range of fluctua­

tions of prices from established equilibrium positions for most agricul­

tural commodities* Thus the risk cost associated with milling high protein 

wheat would be reduced* Duplication of surveys conducted by millers to 

determine supply and quality of the crop at harvest may be avoided if a 

coordinated agency could perform the service for all firms and all segments 

performing the marketing function. The elimination of duplicate surveys 

would have a tendency to reduce the cost of the product ,tp consumers, if 

the cost to each firm were reduced.
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Society

If high protein wheat marketing costs are reduced5 society is better 

off in terms of reduced costs being reflected to consumers of bread. 

Society may be concerned with the welfare of producers versus the welfare 

of other marketing segments as a primary function of the dissemination of 

knowledge of supply. Increased knowledge to producers with a resultant 

increase in bargaining ability, would tend to apportion a greater share 

of economic surplus presently gained by purchasers in a monopsonistic 

market and result in a greater amount of high protein wheat being produced 

in the long run or a greater amount placed on the market in the short run. 

Society may feel that producers could not increase the supply in the 

short run (one production year) because they assume that supply is per­

fectly inelastic. Therefore, establishing a minimum premium to producers 

would have to be based on the assumption that satisfactions of producers 

are increased in greater proportion than the loss of satisfaction to the 

other marketing segments. Satisfactions are intangible values which do
i'

not lend themselves to economic evaluation or empirical investigation. 

Social judgement is limited to economic evaluation and the influence of the 

desires of the majority in setting limits on social segments in a demo­

cratic nation.
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A P P E N D I X .

Statistical Tables
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Table II. Spring Wheat Yield and Production in Montana, North Dakota, 
South Dakota, and Minnesota, 1933-1952 ]/

YIELD_____________________________ jtiODUCTION

fear Mont. N.Dak. S.Dak. Minn. Mont. N.Dak. r.Dak. Minn. Total

- 1,(300—B u j ihels—

1933 7.0 7.0 U.o 9.7 19,390 56,035 3,556 13,076 92,057
3U 10.0 5.8 U.8 10.6 17,5a 15,370 U80 11,501 a ,  895
35 8.5 6.0 7.5 9.5 22,151 36,570 19,725 a ,8 3 9 93,285
36 5.o 5.2 U.9 9.0 8,960 12,678 2,705 13,3U7 37,69C
37 7.0 6.9 5.2 16.0 a ,  301 31,961 10,676 27,520 8U,U58

1938 13.0 7.8 8.5 15.0 U2,757 U2,635 18,67U 33,030 137,096
39 12.0 10.3 7 .U 13.2 28,812 U9,358 12,032 17,582 107,78kUO 12.5 12.0 9.5 19.5 3U,212 67,860 19,152 25,97U a ? ,  198
U l 17.0 18.0 12.0 13.5 U0,U77 110,952 27,096 16,362 19U,887
U2 19.5 20.0 17.0 20.5 37, a s 112,130 35,700 18,388 203,Ul6

19U3 21.5 19.0 11.0 16.0 55,706 12U,697 27,027 15,072 222,502
UU 17.6 16.1 12.U 16.3 U9,2U5 129 , u a 32,910 17,875 229,U7k
U5 n . 5 15.5 15.5 19.0 27,669 12U,620 U3,198 18,392 213,875
U6 12.5 13.5 iU.5 19.5 30,075 107,U60 UU,863 2U,726 207,12k
U7 lU.o lU.o lU.o 17.5 U3,120 105,368 UU,18U 17,7U5 210,917

L9U8 17.0 iU .5 13.0 17.5 56,5U2 99,77U U3,U85 15,978 215,775U9 9.5 io .5 7.5 i5 .o 36,96U 78,026 26,092 16,710 157,792
50 18.0 lU.o 9.5 17.0 68,63U 91,5U6 25,783 13,260 199,22351 1U.5 lU.o iU .5 18.5 66,352 117,180 U5,25U 18,038 2U6,82U
52 13.0 10.0 7.5 iU.5 5U,730 81,190 23,U08 i5 ,u a 17U,7U2

]/ Source; Bureau of Agricultural Economics, Helena, Montana.



H O

Table HI, Seasonal Trend of TTheat Prices and Protein Premiums, 20 Year 
Average, 1933-52, by Months - Dark Northern and Northern 
Spring Wheat. \f

MONTH BASE PRICE 
NO. I I IVY.

Per cent Protein ------------------ — I

. 12% 13% 11#
=REMIU

I 15%M —
16% FER CENT 16% PROTEIN 

PREMIUM IS OF BASE 
PRICE

Dollars Cts. Cts. Cts. Cts. Cts. Per cent

JAN. 1.21 0.8 3.3 6.1 9.8 13.7 11.3FEB. 1.19 0.6 2.6 5.5 9.2 13.3 11.2MAR. 1.21 0.3 1.8 I;.!; 8.2 12.2 10.0
^PRIL 1.22 0.1; 2.2 4.8 8.4 12.3 10.0MAY 1.21 0.5 2.2 4.6 8.4 12.2 10.1JUNE 1.20 0.1; 2.2 5.4 9.6 13.7 11.4
JULY 1.2U 0.9 3.0 6.8 10.8 15.4 12.4AUG. 1.17 1.2 3.2 6.6 10.8 15.2 13.05EPT. 1.21 0.6 2.3 5.8 9.8 14.2 11.7
OCT. 1.21 0.6 2.5 6.0 10.0 14.4 11.9TOV. 1.25 0.6 3.0 6.4 10.8 16.0 12.8CEC, 1.28 0.6 2.8 5.8 9.6 14.2 11.1

AVE . 1.22 0.6 2.6 5.7 9.6 13.9 11.4

\/ Premiums from Mid-month price quotations of Great Falls Tribune 
Falls, Montana, 1933-1952. Great
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Table IV. Distribution ty Per Cent Protein of Yearly Average of

Mid-Month Premiums For Number I Dark Northern and Northern 
Spring Wheat For 20 Years, 1933-1952. l/

ZEAR BASE 
PRICE 
NO. I 
HVY.

PROTEIN PREMIUM

PER CENT 16% 
IS OF BASE 
PRICE

12% 13% ib% 15% 16% 17%

Cts. Cts . Cts. Cts . Cts. Cts. Cts. Per Cent

1933 U5.5 0.3 1.2 2.6 5.1 7.1 0.0 15.6
1931 72.2 0.0 0.1 1.0 3.1 5.it 0.0 7.it
1935 86.2 0.0 0.9 2.2 It.2 7.0 0.0 8.1
1936 107.3 0.0 0.1 2.5 it.it 6.3 0.0 5.9
1937 112.2 0.0 1.5 U.9 7.7 10.7 0.0 9.5
1938 57.3 0.2 1.8 It.6 8.9 13.8 0.0 2it.l
1939 U8.1 0.0 0.2 1.8 it.8 8.7 0.0 18.1
I9b0 56.5 0.0 0.3 1.7 3.it 5.2 7.0 9.2
I9kl 68.3 0.0 o.U 2.1 3.3 5.2 7.it 7.6
I9h2 83.7 0.5 2.3 7.0 10.7 12.7 15.0 15.2

1913 109.2 0.0 1.0 3.8 7.1 10.6 lit.o 9.7
19^ 13U.2 0.1 2.3 5.8 9.8 13.7 17.5 10.2
19U5 135.2 1.8 U.8 6.8 11.2 15.2 19.2 11.2
I9h6 161.7 1.1 3.8 6.9 11.2 15.6 19.9 9.6
1917 227.6 1.5 6.5 12.8 21.2 29.0 37.0 12.7
L9li8 198.8 3.2 10.2 17.7 25.5 33.7 itl.3 17.0
19U9 175.5 1.8 5.5 9.8 lit.9 23.7 32.it 13.51950 179.1 1.2 It.8 9.8 16.0 22.8 29.6 12.7
1951 190.2 0.8 2.8 6.2 13.5 20.8 27.6 10.91952 192.0 0.2 1.5 3.U 6.it 10.it lit.it 5.1
Hve . 122.0 0.6 2.6 5.7 9.6 13.9 lit.I ll.lt

I/ Unweighted means based on mid-month premiums from Great Falls 
Tribune, 1933-1952 (Calendar year).



Table Ve Midmionth Base Price and Protein Premium 
Spring Wheat, by Months, 1933-1952. I/

1911

IiONTH

BASE 
PRICE 
NO. I 
HVY.

Dollar

PROTEIN PREMIUM 
IN CENTS

Under
12% 12% 132 lit% 152 162

Dver
162

JAN. .18 O 2 it 6 8 10
rEB. «21 O O 2 it 6 8
ItAR0 o2h O O 2 it 6 8

APR. .38 O O 2 it 6 8
I tA T «ii5 O 2 3 5 9 12
JUNE o IUt O O 2 it 8 10

JULY .88 O O O 2 6 8
AUG. .59 O O O 2 it 6
3EPT. .60 O O O O 2 it

DOT. .39 O O O O 2 it
fOV. .58 O O O O I 2
D E E . .52 O O O O 3 5

TOTAL 5.1t6 O it 15 31 61 85

AVE . .it55 O .3 1 . 2 2.6 5.1 7.]

l/ Price quotations from Great Falls Tribune,

of No. I Heavy Dark Northern and Northern Red

19l)i

VDNTH

BASE 
PRICE 
NO. I 
HVY.

Dollar

PROTEIN PREMIUM 
IN CENTS

Jnder
12% 12% 132 iit2 152 162

Dver
162

JAN. .62 O O O O 3 5
rEB. .61 O O O O 3 '5
ItAR. .59 O O O I it 6

APR. .53 O O O I it 6
tAY .62 O O O I it 6
JUNE .72 O O O I 2 it

JULY .77 O O O I 3 5
AUG. .87 O O O O 2 it
SEPT. .87 O O O I 2 it
DCT . .83 O O O O 2 itTOY. .81 O O O 2 3 6
DEE. .82 O O I it 5 10

TOTAL 8.66 O O I 12 37 65

AVE . CXJ

£ O O .1 1 . 0 3.1 5.1
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Table 7 (Cont.)

1935

IiONTH

BASE 
PRICE 
NO. I 
HVY .

Dollar

PROTEIN PREMIUM 
IN CENTS

Under
12* 12$ 13$ ik$ .15$ 16$

Ovei
169

JAN. .79 O O 2 U 6 10
ilEB. .80 O O 2 5 10 Iii
iAR. .77 O O I 3 k 8

APR. .87 O O I 3 6 10
tAT .86 O O I 2 Ii 8
JUNE .66 O O 1.5 U 6 10

JULY .77 O O 2 U 8 12
AUG. .91 O O O 2 U 6
SEPT. 1.03 O O O O O O

OCT. .97 O O O O O O
NOV. .96 O O O O I 3
DEC. .95 O O O O I 3

TOTAL 10.3k O O 0.5 27 5o 8k

ATE. .862 O O .9 2.2 li.2 7.0
t

1936

HONTH

BASE 
PRICE 
NO. I 
HVY .

Dollar

PROTEIN PREMIUM 
IN CENTS

Under
12$ 12$ 13$ lii$ 15$ 16$

Over
16$

JAN. 1.00 O O O 2 k 6
rEB . 1.00 O O O 2 k 6
IiAR. .96 O O O 2 k 6

APR. .89 O O O 2 k 6
MAY .83 O O O 2 k 5
JUNE .98 O O O 2 Ii 6

JULY 1.15 O O I 8 9 11
AUG. 1.22 O O O 2 ii 6
SEPT. 1.10 O O O 2 Ii 6

OCT. I.Hi O O O 2 Ii 6
uov. 1.22 O O O 2 Ii 6
DEC. 1.39 O O O 2 U 6

TOTAL 12.88* O O I 30 53 76

AVE. 1.073 O O .1 2.5 ii.ii 6.3



Table V (Cont.)

1917

MONTH

BASE 
PRICE 
NO. I 
HVY .

Dollar

PROTEIN PREMIUM 
IN CENTS

Jnder
12% 12% 13% lh% 15% 16%

Over
16%

JAN. 1.1*2 O O 2 6 8 10
FEB. 1.1*6 O O 2 6 8 10
MAR. 1.32 O O 2 6 8 10

APR. 1.31 O O 2 6 8 10
MAT 1.22 O O 2 6 8 10
JUNE 1.18 O O 2 6 -8 10

JULY 1.23 O O 2 6 8 10
AUG. i.o5 Q O O 2 I* 6
SEPT. .90 O O O 2 6 10

XT. .85 O O O 2 6 10
NOV. .75 O O 2 6 11 17
DEO. .78 O O 2 I* 9 10

TOTAL 13.1*7 O O 18 09 92 128

AVE . 1.122 O O 1.5 1*.9 7.7 10.7

1918

MONTH

BASE 
PRICE 
NO. I 
HVY.

Dollar

PROTEIN PREMIUM 
IN CENTS

Under
12% 12% 13% H*% 10% 16%

Over
16%

JAN. .87 O O 2 I* 9 10
rEB. .78 O O 2 I* 9 10
MAR. .71 O O I 3 9 10
APR. .69 O O 0 7 13 19
MAY .61 O O 3 0 11 17
JUNE .73 O O I 3 9 10
JULY .01* O O 3 8 16 22
AUG. .37 O 2 I* 6 8 10
SEPT. .1*1 O O I 9 7 12

XT. .38 O O O 2 6 10
NOV. .39 O O O 2 0 8
DEC. .1*0 O O O 2 0 8

TOTAL 6.88 O 2 22 00 107 166

AVE . .073 O .2 1.8 I*.6 8.9 13.£



Table V (Cent.)

1939

IlONTH

BASE 
PRICE 
NO. I  
HVY .

D o lla r

PROTEIN PREMIUM 
IN  CENTS

Jnder
1 # 12% 13* H** 15* 16*

Over
16%

JAN. .1*3 O O O I 5 8
FEB. .1*2 O O O 2 5 8
MAR. .1*0 O O O 2 7 10

APR. .1*1 O O O 2 6 11
MAY .51 O O O O I* 9
JUNE .1*7 O O O 3 6 11

JULY .1*0 O O O 3 6 12
AUG. .39 O O 2 6 10 H*
SEPT. .58 O O O 2 I* 8 12

OCT. .51 O O O I 2 5 7
NOT. .55 O O O O I h 6
DEC. .70 O O O O I I* 6

TOTAL 5.77 O O 2 22 57 IOlt

ATE. .1*81 O O .2 1.8 I*.8 8.7

19U0

HONTH

BASE 
PRICE 
NO. I  
HVY.

D o lla r

PROTEIN PREMIUM 
IN CENTS

Under
12% 12% 13* H** 15* 16%

Over
169

JAN. .70 O O O O I 2 I*
rEB. .67 O O O 2 3 I* 6
HAR. .68 O O O O I 2 3
APR. .76 O O O O I 2 3
HAY .55 O O O O I 2 3
JUNE .51 O O O 2 I* 7 9
JULY .1*6 O O 2 5 7 10 12
AUG. .1*0 O O 2 6 8 10 12
3EPT. .1*3 O O O I* 6 8 10
JCT0 .53 O O O 2 I* 6 8
JOT. .55 O O O O 3 5 7
DEC. .52 O O O O 3 5 7

TOTAL 6.78 O O I* 20 1*1 63

ATE. .565 O O .3 1.7 3.1* 5.2 7.0



Table 7 (Cont.)

19 Iil4- — - -

MONTH

BASE
PRICE
NO. I 
HVY.

Dollar

---------1------------------ -------------------------

PROTEIN PREMIUM 
IN CENTS

Jnder
12% 12% 13* Ht* 15* 16*

Over
16*

JAN0 .57 O O O O O 2 It
FEB. •hi O O O O O 2 It
MAR. .$6 O O O O 2 it 6

APR. .60 O O O O I 2 :5
MAY .66 O O O O I 2 It
JUNE .66 O O P O . I 3 '5

JULY .67 O O O O O 2 It
AUG. .Ih O O O O O I -It
5EPT. .79 O O O 2 h 6 8

DOT. .68 O O 3 9 11 13 15
rav. .75 O O 2 8 12 lit 16
DEC. .85 O O O 6 8 12 Ht

TOTAL 8.02 O O 5 25 ItO 63 89

AVE . .683 O O .h 2.1 3.3 5.2 7.It

19li2

UtONTH

BASE 
PRICE 
NO. I 
HVY.

Dollar

PROTEIN PREMIUM 
IN CENTS

Jnder
12* 12* 13* Ht* 15* 16*

Over
16*

JAN. .92 O O 2 6 10 12 Ht
rEB. .86 O O 2 5 9 11 13
!AR. .87 O O I ;3 _6 8 10

MPR. .81 O O I ‘ 5 8 10 12
iAY .82 O O I 5 8 9 11
JUNE .77 O O 2 8 11 13 15

JULY .80 O O 2 7 11 13 15
IUG. .76 O I 3 8 11 13 15
DEFT. .82 O I 3 9 Ht 16 18

X3T . .82 O I 3 9 Xh 16 18
907. .82 O 2 6 12 16 18 22
DEC. .97 O I 2 ‘7 111 13 17

COTAL O 6 28 8it 128 152 180

WE. O .5 2.3 7.0 30.7 12.7 15.0



Table V (Cont .).

1Q)|3

UONTH

BASE 
FRIGE 
NO. I 
HVY.

Dollar

PROTEIN PREMIUM 
IN GENTS

Jnder
12% 1 # 13* lh* 15* 16*

Over
16*

JAN. 1.01 O O 2 5 8 10 Ih
ilEB. 1.03 O O O 3 6 8 12
UAR. I.Oh O O 2 5 8 10 Ih

\m . 1.02 O O 3 6 9 12 15
UAY 1.05 O O 2 6 9 12 15
JUNE 1.05 O O 2 6 9 12 15
JULY i.oh O O I 6 9 12 15
IUG. 1.06 O O O 3 7 12 15
5EPT. 1.12 O O O O I 6 10

X3T. 1.16 O O O 3 8 13 17
JOV. 1.22 O O O I 6 11 15
JBC . 1.31 O O O I 5 9 11

'OTAL 13.11 O O 12 h5 85 127 168

IVE . 1.092 O O 1.0 3.8 7.1 10.6 JlU

iqULi

MONTH

BASE 
PRICE 
NO. I 
HVY.

Dollar

PROTEIN PREMIUM 
IN CENTS

Under
12* 12* 13* lh* 15* 16*

Over
16*

JAN. 1.30 O O 2 h 7 11 13
FEB. 1.32 O O O 2 7 11 15
MAR. 1.32 O O O 2 7 11 15
APR. 1.32 O O O 2 7 11 15
UAY 1.33 O O 2 h \ 7 11 15
JUNE 1.29 O O 2 h 9 11 15
JULY 1.28 O I h 7 10 lh 18
AUG. 1.21 O O h 10 Ih 18 22
SEPT. 1.19 O O 5 11 15 19 23
OCT. 1.28 O O 2 9 13 17' 21
NOV. 1.31 O O 2 6 10 lh 18
DEC. 1.31 O O 5 8 12 16 20

TOTAL I5.h6 O I 28 69 118 l6h 210

AVE . 1.3h2 O 0. 2J 5.8 9.8 13.7 17.5



Table V (Cont.)o

19i,<

UfONTH

BASE 
PRICE 
NO. I 
HTY .

Dollar

PROTEIN PREMIUM 
IN CENTS

Under
12% 12% 13% 1L% 15% 16%

Over
16%

JAN. 1.31 O 6 8 10 Hi 18 22
FEB. 1.33 O 3 6 8 12 16 20
MAR. 1.35 0 I h 6 10 Hi 18

APR. 1.35 O I k 6 10 IL 18
MAY 1.35 O I h - 6 10 Hi 18
JUNE 1.39 O I 3 5 9 13 17
JULY 1.39 O I 3 5 9 13 17
AUG. 1.3U O 3 8 :io Ik 18 22
SEPT. 1.29 I 3 8 H 18 22 26

OCT.' 1.36 O I 3 k 10 Hi 18
NOT. 1.38 O O 3 5 9 13 17
DEC. 1.38 O 0 3 5 9 13 17

TOTAL 16.22 I 21 57 81 131; 182 230

ATE. 1.352 1.8 li.6 6.8 11.2 15.2 19.4

19),6

JONTH

BASE 
PRICE 
NO. I 
HTY

PROTEIN PREMIUM 
IN CENTS

Dollar
Under
12% 12% 13% 1L% 15% 16%

Over
16%

JAN. 1.38 O O 3 5 9 13 17rEB. 1.38 O I 3 5 9 13 17HAR . l.Ll O I 3 5 9 13 17
HPR . l.Ll O I 3 5 9 13 17IAY 1.56 O I 3 5 9 13 17JUNE 1.56 O I 3 5 9 13 17
JULY 1.95 O I 3 5 9 13 17HUG. 1.68 O I 3 7 11 15 19
3EPT. 1.6L O 2 5 9 13 17 21

OCT. 1.82 O I L 9 13 17 21
HOT. 1.82 O I 5 9 15 21 27DEC. 1.79 O 2 8 L 20 26 37

TOTAL 19.LO O 13 L6 83 135 187 239

ATE. 1.617 O 1.1 3.8 6.9 11.2 35.6 39.5



Table V (Cont *)

19U7

M N T H
BASE 
PRICE 
NO. I 
HVY.
Dollar

PROTEIN PREMIUM 
IN CENTS

Under
12% 12% 13% ll*% 15% 16%

Dver
16%

JAN. 1.75 O 2 8 H* 20 26 32
rEB. 1.85 O 2 7 13 21 29 37
ItAR. 2.1*2 O O 2 9 18 21* 32

APR. 2.18 O O I 5 9 13 17ItAY 2.28 O O I* ' 8 16 21* 32
JUNE 2.21* O O I* 8 16 21* 32

JULY 2.31 O 2 6 10 11* 18 22
AUG. 2.01 O I* 8 12 22 32 1*2
SEPT. 2.38 O 2 6 16 26 36 1*6

X T . 2.61* O 2 ID 20 30 1*0 5o
NOV. 2.61 O 2 12 20 36 1*8 60
DEC. 2.61* O 2 ID 18 26 31* 1*2

TOTAL 27.31 O 18 78 153 25U 318 1*1*1*

AVE . 2.276 O 1.5 6.5 12.8 21.2 29.0 37

1918

JONTH

BASE 
PRICE 
NO. I 
HVY.

Dollar

PROTEIN PREMIUM 
IN CENTS

Jnder
12% 12% 13% li*% 15% 16%

Over
16%

JAN. 2.68 O 3 13 23 33 1*3 53rEB. 2.00 O I 11 21 29 37 1*5JAR. 2.01* O 2 12 22 30 38 1*6

IPR . 2.22 O 6 16 26 31* 38 1*2
IAY 2.07 O 6 16 26 31* 38 1*2
JUNE 1.96 O 2 10 18 26 30 31*
JULY 1.83 O 7 Hi 23 31 39 1*8VUG. 1.71 O 3 11 19 29 1*0 1*9
3EPT. 1.81 O 2 I* 8 16 21* 32

XT. 1.82 O 2 I* 6 11* 22 30
JOV. 1.90 O 2 6 10 16 31 1*1
DEC. 1.81 O 3 6 10 H* 21* 31*

TOTAL 23.85 O 39 123 212 306 1*01* 1*96

AVE. 1.988 O 3.2 10.2 17.1

I—
n—

I
i

33.7



Table V (Cont.)

191.9

iIONTH

BASE 
PRICE 
NO. I 
HVY .

Dollar

PROTEIN PREMIUM 
IN CENTS

Under
12% 12% 13% m% 15% 16%

Over
16%

JAN. 1.75 O 2 6 10 Ik 2k 3k
=1EB. 1.73 O 2 6 10 Ik 2k 3k
!AR. 1.78 O 2 h 6 8 18 28

APR. 1.8k O I h 6 8 18 26
.!AY 1.83 O O 2 h 6 Ik 22
JUNE 1.76 O 2 6 Ik 22 32 k2

JULY 1.81 O 2 6 10 18 28 38
AUG. 1.68 O h 7 12 20 28 36
SEPT. 1.73 O O 2 6 Ik 22 30

OCT. 1.70 O 2 8 Ik 18 26 3k
NOV. 1.71 O 2 8 Ik 20 28 36
DEC. 1.7k O 2 7 12 17 22 27

TOTAL 21.06 O 21 66 118 179 28k 389

AVE . 1.755 O 1.8 5.5 9.8 IkJ 23.7 32.k

19%

UONTH

BASE 
PRICE 
NO. I 
HVY.

Dollar

PROTEIN PREMIUM 
IN CENTS

Under
12% 12% 13% lk% 15% 16%

Over
16%

JAN. 1.72 O 2 6 10 Ik 18 22
i’EB. 1.7k O 2 6 10 12 16 20
!AR. 1.82 O O 2 k 8 12 16

IPR. 1.83 O O 2 k 8 12 16
IAY 1.85 O O O 0 7 10 IkJUNE 1.81 O O 2 6 12 18 2k
JULY 1.92 O O I 5 9 17 25IUG . 1.80 O 2 6 10 Ik 22 30
SEPT. 1.76 O 2 8 18 28 38 k8

JCT. 1.67 O 2 8 18 28 38 k8
JOV . 1.73 O 3 9 19 29 39 k9DEC. 1.8k O I 7 13 23 33 k3

TOTAL 21.k9 O Ik 57 117 192 273 355

AVE . 1.791 O 1.2 k.8 9.8 36.C 22.6 29.6
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Table V (Cont.)

19 £L

IlONTH
SAse
PRICE 
NO. I 
HVY.

Dollar

PROTEIN PREMIUM 
IN CENTS

Under
12% 12% 13$ lit% 15% 16%

Over
16%

JAN. 1.91 O O It 8 16 23 32
rEB. 2.05 O O I 5 13 21 25
ItAR. 1.87 O O I 5 13 21 25

APR. 1.9li O O I 5 15 25 35IAY 1.89 O O I 5 15 25 35
JUNE 1.85 O 2 it 8 18 28 38

JULY 1.86 O 2 6 12 22 32 lt2
AUG. 1.80 O 2 it 8 18 28 38
BEPT . 1.82 O I 3 5 • 9 13 17

DOT. 1.90 O I 3 5 8 13 17
TOV . 1.99 O I 3 5 9 13 17
DEC. 1.95 O O 2 it 6 8 10

TOTAL 22.83 O 9 33 75 162 250 331

AVE . 1.902 O .8 2.8 6.2 B.5 20.8 27.6

19%

m m

BASE 
PRICE 
NO. I 
HVY. ‘

D o lla r

PROTEIN PREMIUM 
IN CENTS

Under
12% 12% 13% lk% 15% 16%

Over
16%

JAN. 1.95 O O 2 k 6 8 10
FEB. 1.97 O O 2 k 6 8 10
IlAR. 2.01 O O O O 2 k 6

APR. 2.00 O O O O 2 k 6IAY 1.91 O O O O t k 6
JUNE 1.96 O O O O 2 k 6
JULY 1.8k O 2 k 8 12 16 20
AUG. 1.86 O I 3 7 11 15 19
SEPT. 1.87 O O I 2 6 12 18
3CT. 1.8k O O 2 k 8 Ik 20
NOV. 1.9k O O 2 6 10 18 26
DEC. 1.89 O O 2 6 10 18 26

TOTAL 23.0k O 3 18 kl 77 125 173

AVE . 1.92 O .2 1.5 3.k 6.k IDJt 3k.L
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Table V I .  Report o f A l l  Carloads o f Wheat O rig in atin g  at Montana Stations For F is c a l Year 
(Ending in  year sp ec ified ) 19UO-1951, (Excluding 19ll, 191*2, and 191*3).

Year July Aug. Sept. Octo Nov o Dec. Jan0 Feb. Mar. Apr. May June T o ta l

1951 I960 1*605 6201 5660 5538 31*76 211*1* 2021 2811 5572 k390 2921 k7,299
1950 1*318 8618 1*333 1902 1975 131*2 131*0 2190 1713 202k 2376 1838 33,969
19b9 2392 8708 71*79 31*87 2161 2822 1687 1182 2858 2659 2609 3968 k.2,012
191*8 1393 '1*61*8 '5873 351*5 2721 2985 2525 998 863 1019 1352 2188 30,100
191*7 *1063 1*221* 5317 3760 2386 2119 2091 1695 2601 3k70 2092 1180 31,998
191*6 2798 7152 5250 .528 2262 1609 2132 19k2 2606 1213 5260 1615 37,367
191*5 1*127 5738 7313 3008 2507 2328 1650 962 2321 3730 53k8 k9k0 1*3,982
191*1* 1*505 5666 1*278 1*113 1*289 3906 1*137 k30k 5305 3351 2618 3203 k9,675
191*0 11*16 691*1 3799 1381 91*0 1223 look 1520 1817 2807 1818 725 25,391
Total 23,972 56,300 1*9,81*3 30,38k 21*, 779 21,810 18,710 16,81k 22,895 25,8k5 27,863 22,578 3kl,793
Ave . 2661* 6256 5538 3376 2753 21*23 2079 1868 251*k 2872 3096 2509 37,977

Sources Montana R ailroad  Commission

122
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Table VII. Seasonal Trend of Number I Dark Hard Winter and Hard Winter 
Wheat Prices and Protein Premiums, 20 Year Average by 
Months, 1933-1952 I/

ifonth

Average 
Base Price 
No. I Heavy

Dollars

Average 
Premium 

lk% Protein

Cents

Average
Price

lh% Protein 

Dollars

Per cent lk% 
Protein Premium is of 

Base Price

Per Cent

JAN. 1.17 8.0 1.20 6.8
rEB. 1.15 7.0 1.22 6.0
BR. 1.17 6.7 1.2k 0.7
&PR. 1.18 6.8 1.20 0.8
iAY 1.17 7.2 1.2k 6.2
JUNE 1.10 7.8 1.22 6.8

JULY 1.18 9.8 1.27 8.3
AUG. 1.13 7.0 1.20 8.6
3EPT. 1.17 7.8 1.20 6.7
OCT. 1.19 8.0 1.27 6.7
*07. 1.22 8.1 1.30 6.6
DEC. 1.2k 7.1 1.32 0.7

AVERAGE 1.18 7.7 1.26 6.7

I/ Prices computed from mid-month quotations of Great Falls Tribune.



Table VIII. Blending Hard Red Spring Wheat, Based on Average Values 
For 20 Years, 1933-1952 ]/

OBTAINED FROM TABLE III

MONTH Per cent Protein

12% 13* Hi* 15* 16*

Cost of 
1:1 Blenc 
12* / Hi* 
= 13*

Gain
From
Blend

'Cost of 
1:1 Blend 
13* /  15* 
= IU*

Gain
From
Blend

Cost of 
1:1 Blenc
IU* / 16* 
= 15*

Gain
From
Blenc

— 4Cent!3- — Cents—

JAN. 0.8 3.3 6.1 9.8 13.7 3 .It —0 . 1 6.5 —O.U 9.9 —0.1?EB. 0.6 2.6 5.5 9.2 13.3 3.1 -0.5 5.9 —O.U 9.9 -0.7MAR. 0.3 1.8 U.k 8.2 12.2 2.It —0.6 5.0 —0.6 8.3 -0.1

APR. o.U 2.2 li.8 8.1; 12.3 5.3 -3.1 5.3 —0.5 8.5 —0.1
MAY o.5 2.2 U.6 8.Ii 12.2 2.6 -OmU 5.3 —0.7 8.U 0JUNE o.U 2.2 5.U 9.6 13.7 2.9 -0.7 5.9 -o.5 9.6 0
JULY 0.9 3.0 6.8 10.8 15.Ii 3.8 -0.8 6.9 —0 . 1 12.1 -1.3AUG. 1.2 3.2 6.6 10.8 15.2 3.9 —0*7 7.0 -o.U 10.9 —0.1
3EPT. 0.6 2.3 5.8 9.8 Hi.2 3.2 -0.9 6.0 -0.2 10.0 —0.2

JOT. 0.6 2.5 6.0 10.0 Hi.lt 3.3 -0.8 6.2 -0.2 10.2 -0.2JOV. 0.6 3.0 6,k 10.8 16.0 3.5 -0.5 6.9 -0.5 11.2 -o.UDEC. 0.6 2.8 5.8 9.6 Hi. 2 3.2 —o.U 6.0 —0.2 10.0 -O.U
v- * r- - ' - - v '< ' S

AVE. O- 2.6 5.7 9.6 13.9 3.2 —0.6 I 6.1 —O.U 9.8 —0.2

I/ Assuming a 1:1 blend, based on premiums for No. I Hard Spring Wheat as 
quoted for mid-month in Great Falls Tribune (Great Falls, Montana). 
1933-1952.
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Taule IX. Blending of High Protein Hard Red Spring Wheat, 1951 l/

MONTH
Under

PROTEIN PREMIUM 

12% 13% 11$ 15% 16%

[Cost
to
Blend 
12% / 
lit%

Gain
From
Blenc

Cost
to
Blend
13% / 
15%

Gain
From
Blend

Cost
to
Blend 
Ht% / 
16%

Gain
From
Blend~ l W lit% i5%

Ij a n  . 0 0 I 5 16 22 2.5 -1.5 8.5 -3.5 13.5 -/2.5
[FEB. 0 O I 5 19 30 2.5 -1.5 10 -5.0 17.5 A . 5[MAR. 0 0 2 7 21 3lt 3.5 -1.5 n.5 -3.5 20.5 /0.5

APR. 0 0 I 5 21 35 2.5 -1.5 ii —6.0 20 /1.0
MAY 0 0 I k lit 28 2.0 -I 7.5 -3.5 16 -2.0JUNE 0 0 I 6 16 29 3 -2 8.5 -2.5 17.5 -1.5
[jULY 0 0 2 6 28 U5 3 -I 15 -9.0 25.5 /2.5AUG. 0 0 3 6 12 22 3 0 7.5 -1.5 lit -2.0SEPT. 0 0 k 9 12 17 it.5 -o.5 8 A 13 —1.0

OCT. 0 0 2 6 10 15 3 -I 6 0 10.5 -o.5UOV. 0 0 3 5 8 13 2.5 -o.5 5.5 -o.5 9 -I. 0DEC. 0 0 I 2 It 6 I 0 2.5 -0.5 it 0

AVE . 0 0 I 1.8 5.5 i5.i 2 It.7 2.75 —1.0 8.5 —3.0 15.1 0

I/ Assuming a 1:1 Blend, Based on Nominal Premiums for No. I Hard Spring 
Wheat as quoted for Mid-month in Great Falls Tribune. - 1951.



Table X. Average Monthly Premium, 1$ Per Cent Protein, No. I Dark Northern Spring Wheat.
Minneapolis, 1933-1952. l/

!fear Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct0 Nov. Dec. To ta l I Ave.Cent 5----------- — — —— ---- — ---————--- --- -------- ■--------- ---— —— -------- -----

1933 5 5 5 5 k 6 2 0 0 0 0 0 32 3
193k 0 0 0 0 0 0 I I I I 2 k 10 I
1935 6 5 k 2 3 k 2 2 3 3 k 3 kl 3
1936 3 h . 6 6 7 7 6 k k k 5 k 60 5
1937 5 3 5 6 5 k k 3 k 5 8 8 60 51938 8 7 6 6 9 10 5 8 5 5 k 6 79 6
1939 7 6 5 6 7 6 k k k 2 3 3 57 519U0 3 3 2 3 3 2 2 2 3 3 3 2 31 3
I9kl 2 2 2 2 2 I 2 I k 7 7 7 39 3
19k2 7 6 5 5 5 5 5 6 8 9 10 9 80 7
19k3 7 7 6 5 k k k 2 3 k 3 I 50 k19a 7 7 6 8 8 6 9 10 Ik 13 11 lk 113 9
19k5 Ih 9 8 8 8 8 7 13 Ik 9 8 8 H k 919U6 8 8 6 8 7 8 11 9 16 Ik 19 20 13 k 11
19k7 23 15 8 k 3 I 35 k9 36 36 37 25 272 2k19U8 33 31 33 29 25 25 29 21 11 11 Ik 10 272 2k19k9 10 7 6 5 6 9 Ik 18 15 21 19 17 lk 7 12
1950 16 Ik 7 8 11 11 Ik 20 30 32 31 20 2lk 18
1951 20 22 22 20 17 19 31 17 13 12 9 5 207 171952 7 7 8 8 6 7 16 11 9 11 13 12 H k 10
Totals 191 168 150 ia IkO lk3 203 201 197 201 210 178 2126
&ve. 9.6 8.k 7.5 7.2 7.0 7.2 10.2 10.1 9.8 10.1 10.5 8.9

l/ Marketing Service Division - Grain Products Branch 6-20-Ui



Table XI0 Average Monthly Price Per Bushel of Number I Dark Northern Spring Wheat (Ordinary
Protein), Minneapolis, 1930-31 to January 1953«

fear July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June Average
Cents Cents Cents Cents Cents Cents Cents Cents Cents Cents Cents Cents Cents

1930-31 90 90 85 81 75 77 76 76 77 80 82 74 801931-32 65 65 68 68 76 71 72 73 68 68 65 57 68
1932-33 53 57 57 52 49 47 48 48 52 64 74 77 56
1933-31; 105 93 90 84 87 84 89 90 88 83 93 102 91
1934-35 105 118 118 112 111 112 111 H O 109 116 113 100 111
1935-36 H O 124 130 130 124 124 129 128 119 112 104 113 121
1936-37 128 138 138 142 138 150 152 153 149 148 140 136 1431937-38 147 129 125 118 106 109 115 112 104 100 93 94 113
1938-39 87 73 72 70 70 73 76 75 75 75 82 81 76
1939-40 74 73 89 87 89 101 103 102 103 106 95 81 92

1930-39 96 96 97 94 92 95 ■ 97 97 94 95 94 92 95
1940-41 78 73 78 84 87 86 89 84 88 93 97 100 86
1941-42 100 105 111 105 108 117 121 120 119 114 115 111 112
1942-43 111 109 116 117 117 127 135 137 141 138 140 139 127
1943-44 139 140 143 148 155 163 164 164 164 164 164 161 156
1944-45 158 153 152 159 161 160 162 167 168 168 168 171 162
1945-46 171 165 163 170 171 171 171 171 174 174 183 189 173
1946-47 216 200 200 211 219 211 210 226 267 263 266 271 230
1947-48 269 249 270 302 305 304 301 254 248 251 249 244 270
1948-49 229 221 224 229 236 230 224 225 227 226 225 222 226
1949-50 229 213 220 220 221 221 219 219 227 230 235 231 224
1950-51 237 228 221 218 220 233 241 250 241 244 241 235 2341951-52 231 233 233 241 250 251 247 244 245 242 242 242 242
1952-53 238 237 239 240 241 240 240
Marketing Service Division - Grain Products Branch 6-20-Ut.



Table XII. Average Monthly Price Per Bushel of Number I Dark Northern Spring Wheat (l£ Per Cent
Protein), Minneapolis, 1930-31 to January 1933.

Year July Aug. Sept. Oct. Nov. Dec. Jane Feb. Mar. Apr. May June Average
Cents Cents Cents Cents Cents Cents Cents Cents Cents Cents Cents Cents Cents

1930-31 77 80 82 74 78
1931-32 65 65 70 71 80 76 79 80 74 74 73 65 73
1932-33 62 61 61 56 52 51 53 53 57 69 78 83 61
1933-3k 107 93 90 84 87 84 89 90 88 83 93 102 91
1934-33 106 119 119 113 113 116 117 115 113 118 116 104 1141935-36 112 126 133 133 128 127 132 132 125 118 111 120 125
1936-37 134 142 142 146 143 154 157 156 154 154 145 140 1471937-38 151 132 129 123 114 117 123 119 H O 106 102 104 119
1938-39 92 81 77 75 74 79 83 81 80 81 89 87 82
1939-40 78 77 93 89 92 104 106 105 105 109 98 83 95
1930-39 101 100 102 99 98 101 104 103 98 99 99 96 1/100
1940-41 80 75 81 87 90 88 91 86 90 95 99 101 891941-42 102 106 115 112 115 124 128 126 124 119 120 116 117
1942-43 116 115 124 126 127 136 142 144 147 143 144 143 134
1943-44 143 142 146 152 158 164 171 171 170 142 142 167 161
1944-45 167 163 166 172 172 174 176 176 176 176 176 179 1731945-46 178 178 177 179 179 179 179 179 180 182 190 197 181
1946-47 227 209 216 225 238 231 233 241 275 267 269 272 242
1947-48 304 298 306 338 342 329 334 285 281 280 274 269 303
1948-49 258 242 235 240 250 240 234 232 233 231 231 231 238
1949-50 243 231 235 241 240 238 235 233 234 238 246 242 238
1950-51 251 248 251 250 251 253 261 272 263 264 258 254 2561951-52 262 % 246 253 259 256 254 251 253 250 248 249 2531952-53 254 248 248 251 254 252 249T7 9yr. average from July through Februarv. Prom then on a'lu year average. Marketing Service'

Division - Grain Products Branch 6-20-uii.



Table XIII. Nominal Cash Prices Being Paid at Local Elevators in Montana For Number I Heavy 
Hard Red Spring Wheat, 1951 and 1952. l/

1951
iltONTH

BASE 
PRICE 
NO. I 
HVY.

PROTEIN PRElWIUM
Under
12% 12% 13% Ik* 15* 16*

(DolIT Cts Cts Cts Cts Cts Cts

JAN. 1.91 0 0 I 5 16 22
FEB. 2.05 0 0 I 5 19 30
IiAR . 1.87 0 0 2 7 21 3k

APR. 1.9k 0 0 I 5 21 35
iiAY 1.87 0 0 I k Ik 28
JUNE 1.85 0 0 I 6 16 29

JULY 1.82 0 0 2 6 28 k5
AUG. 1.79 0 0 3 6 12 22
SEPT. 1.78 0 0 h 9 12 17

DOT. 1.87 0 0 2 6 10 15
NOV. 1.96 0 0 3 5 8 13
DEC. 1.97 0 0 I 2 k 6

AVE . 1.89 0 0 1.8 5.5 15.1 2k.7

125Z
IiONTH

BASE 
PRICE 
NO. I 
HVY.

PROTEIN PRlBMIUM
Under
12* 12* 13* Ik* 15* 16*

(Dols) Cts Cts Cts Cts Cts Cts

JAN. 1.9k O O I 3 5 7
=1EB. 1.90 O O O 2 k 6
IiAR. 1.93 O I 2 k 7 9

APR. 1.88 O I 2 6 8 10
WAY 1.8k O O I 3 k 6
JUNE 1.8k O O k 7 8 10

JULY 1.81 O O 6 11 16 19
AUG. 1.81 O O I k 7 9
BEPT. 1.83 O O I 2 5 10

DCT. 1.83 O O I k 7 12
rov. 1.89 O O 5 8 11 17
DEC. 1.85 O I 5 8 10 16

AVE. 1.86 O 0.3 2.k 5.2 7.7 10.9

Hrv>N3

l /  M id-month q u o ta tio n s  based on wQ ra in  B u lle t in ® , pub lished  by M inneapo lis  Exchange, 1951 
and 1952, by monthse



Table X IV . Frequency D is t r ib u t io n  by Per Cent P ro te in  o f  Wheat Crop Survey o f  Montana Dark 
N orthern  S p ring  Wheat, 19li5-195>2. I /

fe a r Per cen1b P ro te in  2 /

9 9 i 10 io i 11 11* 12 12* 13 13* Hi l l i * 15 15* 16 16& 17 17* T o ta l
No.

Ave. 
P ro t .  %

19h5 I - I 5 7 5 10 15 18 21 37 39 li5 li8 61i 55 106 ii77 15.23

19l|6 7 15 15 30 h9 61 85 105 177 255 367 373 362 2Ui 205 2i7 2397 i l l . 60

19li7 I 2 3 12 30 17 2ii Ji9 ii8 62 72 80 120 122 Hi3 3li7 1332 15.47

1918 9 3 17 2U 33 69 67 100 78 81i 73 83 70 83 67 39 U5 9Wi H i. 20

19b9 2 3 15 Hi li3 52 65 73 82 101 131 Hi 7 171 190 156 95 97 Hi37 H i. 92

1950 I - 2 12 19 38 33 61i li5 100 IOli 93 133 159 128 60 51i 31 1076 H i. 58

1951 I I I I 6 8 9 36 li5 ii3 72 7h 106 132 130 103 85 61 917 15.3

1952 - 2 h 11 22 li8 60 86 10$ 16k 255 356 3 Hi 297 183 97 U7 27 2079 H i .5 3 /

I/ Pacific Northwest Crop Improvement Association— Pacific Northwest Section Amer. Assoc, of 
Cereal Chemists.

2/ Protein basis llipef cent moisture.

3/ One test reported 8 per cent pftffcein in 19$2.
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Table XV. Base Price No. I  Dark-Hard W inter and Hard W inter Wheat 
(P rice Computed from Mid-Month Quotations of Great F a lls  
Tribune) 1933-1952.

Year Jan. Feb. Mar. Apr. May June July Aug. I Sept. Oct. Nov. Dec.

1933 .22 .22 .19

01 
3

o liar

•b5

S

.bb .86 .56 .59 .bo .59 .52
193b .60 .58 .51 .51 .58 .67 .8b .8b .8b .77 .77 .791935 .71 .73 .69 ' .77 .70 .51 .63 .78 .77 .75 .76 .7b1936 .78 .78 .75 .70 .60 .73 .83 .93 .87 .95 .99 1.1b1937 1.16 1.19 1.11 1.09 1.03 1.01 .97 .8b .77 .75 .65 .68
1938 .75 .67 .60 .59 • b9 .58 .bb .30 .33 .32 .3b .351939 .38 .38 .38 .39 •bb •b3 .36 .35 .57 .51 .5b .6619b0 .68 .65 .67 .7b .5b •b7 •b3 .bl .bb .53 .5b .52
19bl .56 .b9 .58 .58 .63 .63 .66 .73 .79 .71 .76 .8719b2 .90 .83 .86 .81 .82 .76 .77 .79 .89 .8b .8b .98
19b3 1.02 1.03 l.ob 1.01 1.05 1.06 1.06 1.06 1.12 1.19 1.2b 1.3119UU 1.32 1.32 1.32 1.32 1.33 1.30 1.26 1.19 1.20 1.29 1.31 1.3119U5 1.29 1.32 1.35 1.35 1.35 1.39 1.39 1.31 1.30 1.38 1.38 1.3819U6 1.38 1.38 l.bl l.bl 1.56 1.56 1.82 1.65 1.6b 1.79 1.79 1.7319U7 1.71 1.87 2.36 2.20 2.26 2.17 2.19 2.01 2.36 2.63 2.62 2.55
19U8 2.68 2 .01 2.0b 2.23 2.07 1.96 1.83 1.72 1.77 1.81 1.89 1.80
19b 9 1.75 1.70 1.77 1.82 1.8b 1.76 1.66 1.66 1.69 1.72 1.71 1.731950 1.72 1.7b 1.82 1.8b 1.81 1.80 1.90 1.78 1.73 1.66 1.73 1.851951 1.90 2.05 1.86 1.95 1.89 1.85 1.86 1.81 1.8b 1.89 2.01 1.961952 1.96 1.98 2.02 2.02 1.90 1.97 1.8b 1.88 1.87 1.85 1.95 1.92

TOTAL 23b7 2293 2333 2367 233b 2305 2362 2262 2338 237b 2bbl 2b79

AVE.
(Mon.) 1.17 1.15 1.17 1.18 1.17 1.15 1.18 1.13 1.17 1.19 1.22 1.2b
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Table XVI. P rotein  Premiums, For Hi Per Cent Protein  Dark Hard W inter and 
Hard W in ter Wheat, 1933-1952. l /

Year Jan. Feb. Mar. A pr. May June July  Aug. Sept. Oct. Nov. Dec.

1933 2 2 7 7 U 6 U 2 2 2 0 2
3k 5 5 5 U 3 3 I 0 2 3 3 3
35 U 5 6 8 IU IU I i i 6 17 17 16 16
36 18 16 15 IU 17 19 26 20 19 15 15 15
37 19 19 19 19 19 11 11 6 8 6 8 8

38 I l 11 12 11 10 17 8 9 10 10 6 6
39 6 6 7 6 9 7 8 7 6 3 U UUo 2 2 I I I 3 U U 3 3 3 3Ul I I I 2 2 3 2 0 3 6 7 7U2 7 8 6 5 2 7 8 7 2 U 8 3

U3 2 3 I 3 2 2 I 2 0 I 0 0
UU 3 3 3 3 3 3 6 6 11 7 5 9
U5 11 8 5 5 5 U U 12 10 U U U
U6 U U U U U U U 9 7 9 9 UU7 12 8 5 5 8 6 10 11 10 23 2U 18

U8 23 21 22 25 28 18 23 18 10 7 10 10
U9 10 10 6 6 U IU 23 12 10 IU IU 12
50 10 10 U 3 U 6 6 10 18 18 18 13
51 8 5 5 5 5 8 12 7 5 5 3 2
52 2 2 0 0 0 0 11 2 U U 5 3

TOTAL 160 1U9 13U 136 IUU 155 186 150 157 161 162 1U2

AVE . 8.0 7 .5 6 .7 6 .8 7.2 7.8 9 .8 7.5 7.8 8 .0 8.1 7 .1

I /  Premium computed from mid-month quotations of Great F a lls  Tribune.
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Table X V II .  P r ic e  Q uo ta tions  F o r Jh Per Cent P ro te in  Dark Hard W in te r and 
Hard W in te r Wheat, 1933^1952 l/

Year Jan. Feb. Ife r . Apr. May June July Aug. Sept. Oct. Nov. Dec.

1933 .2U .2U .26 .U l .U9

D o llar

.50

6

.90 .58 .61 .U2 .59 .5U
3k .65 .63 .61 .55 .61 .70 .76 .8U .86 .80 .80 .82
35 .75 .78 .75 .85 .8U .65 .77 .8U .9U .92 .92 .90
36 .96 .9U .90 .8U .77 .92 1.09 1.03 1.06 1.10 l . lU 1.29
37 1.35 1.38 1.30 1.28 1.22 1.12 1.08 .90 .85 .81 .73 .76

38 .86 .78 .72 .70 .59 .65 .52 .39 .U3 .U2 .UO .U l
39 .UU .UU .U5 .U5 .53 .50 .UU .U2 .63 .5U .58 .72
UO .70 • 6t .68 .75 .55 .50 .U7 •U5 .U7 .56 .57 .55
Ul .57 .5o .59 .60 .65 .66 .68 .73 .82 .77 .83 .93
U2 .97 .91 .92 .86 .8U .83 .85 .86 .91 .88 .92 1.01

'I UU
l.oU l.o 6 i.o5 I. OU 1.07 1.08 1.07 1.08 1.12 1.20 1.2U 1.31
1.35 1.35 1.35 1.35 1.36 1 .33 1.32 1.25 1.31 1.36 1.36 I. Uo

U5 I. Uo I. Uo I.Uo I.Uo 1.U0 1.U3 1.U3 1.U3 i.Uo 1.U2 1.U2 1.U2
U6 1.U2 1.U2 i.U 5 1.U5 1.60 1.6o 1.86 1.7U 1.71 1.88 1.88 1.87
U7 1.83 1.85 2 .U i 2.25 2.3U 2.23 2.29 2.12 2.U6 2.86 2.86 2.73

U8 2.91 2.22 2.26 2.U8 2.35 2.1U 2.06 1.90 1.87 1.88 1.99 1.90
U9 1.85 1.80 1.83 1.88 1.88 1.90 1.91 1.80 1.79 1.86 1.85 1.85
5o 1.82 1.8U 1.86 1.87 1.85 1.86 1.96 1.88 1.91 1.8U 1.91 1.98
51 1.98 2 .10 1.91 2.00 1.9U 1.93 1.98 1.88 1.89 1.9U 2.0U 1.98
52 1.98 2.00 2.02 2.02 1.90 1.97 1.95 1.90 1.91 1.89 2.00 1.95

TOTAL 2£ 07 2U.32 214.72 25.03 2U.78 2U.50 25.39 2U.02 2U.95 25.35 26.03 26.32

AVE. 1.25 1.22 1.2U 1.25 1.2U 1.22 1.27 1.20 1.25 1.27 1.30 1.32

l /  From mid-month q u o ta tio n s  o f  G reat F a l ls  T ribune .



Table XVIII. Base Price and Protein Premium For Dark Number I Heavy Hard Winter and Hard Winter
Wheat By Months, 1933 to 1952. l/

IfONTH BASE 
PRICE 
NO. I

-1933-
pKoT e in

PREMIUM 
2k% PROT .

BASE
PLUS
PREMIUM

MONTH BASE
PRICE
NO. I

-1934-
p r o t e i n

PREMIUM 
14* PROT.

BASE
PLUS
PREMIUM

MONTH BASE
PRICE
NO. I

-1935- 
PROTEIN 
PREMIUM 
14* PROT.

BASE
PLUS
PREMIUM

(Do Ij (C ents) (Dol.) (Dol.) (Cents) (Dol.) (Dol.) (Cents) (Dol.)

JAN. .22 2 .24 JAN. .60 5 .65 JAN. .71 4 .75
? E B . .22 2 .24 FEB. .58 5 .63 FEB. .73 5 .78IfAR. .19 7 .26 MAR. .51 5 .56 MAR. .69 6 .75
APR. •3k 7 .41 APR. .51 4 .55 APR. .77 8 .85fAY .ii5 4 .49 MAY .58 3 .61 MAY .70 14 ;84JUNE .IUt 6 .50 JUNE .67 3 .70 JUNE .51 14 .65
JULY .86 4 .90 JULY .75 I .76 JULY .63 14 .77AUG. •56 2 .58 AUG. .84 0 .84 AUG. .78 6 .84SEPT. .59 2 .61 SEPT. .84 2 .86 SEPT. .77 17 .94
DOT. •ko 2 .42 OCT. .77 3 .80 OCT. .75 17 .92NOV. .59 0 .59 NOV. .77 3 .80 NOV. .76 16 .92DEC. .52 2 .54 DEC. .79 3 .82 DEC. .74 16 .90

AVE.; .45 3.3 .48 .69 3.1 : .72 ' .7: 11 .83

l/ Mid-month quotations from Great Falls Tribune, Great Falls, Montana



Table XVIII (Cont.),

Lowth BASE 
PRICE 
NO. I

-1936- 
PROTEIN 
PREMIUM 
lh% PROT.

BASE
PLUS
PREMIUM

MONTH
—
BASE 
PRICE 
NO. I

1-1937- 
PROTEIN 
PREMIUM 
lh% PROT.

BASE
PLUS
PREMIUM

MONTH BASE 
PRICE 
NO. I

1-1938- 
PROTEIN 
PREMIUM 
lh% PROT.

BASE
PLUS
PREMIUM

(Dol0) (C ents ) (Del.) (Dol.) (C ents) (Dol.) (Dol.) (Cents) (Dol.)

JAN. .78 18 .96 JAN. 1.16 19 1.35 JAN. .75 11 .86
TEB . .78 16 o9h FEB. 1.19 19 1.38 FEB. .67 11 .78
AAR. .75 15 .90 MAR. 1.11 19 1.30 MAR. .60 12 .72

APR. .70 Hi .81i APR. 1.09 19 1.28 APR. .59 11 .70AAY .60 17 .77 MAY 1.03 19 1.22 MAY •h9 10 .59JUNE .73 19 .92 JUNE 1.01 11 1.12 JUNE .58 7 .65

JULY .83 26 1.09 JULY .97 11 1.08 JULY ,hh 8 .52AUG. .93 20 1.03 AUG. M 6 .90 AUG. .30 9 .393EPT. .87 19- 1.06 SEPT. .77 8 .85 SEPT. .33 10 .13

JOT. .95 15 1.10 OCT. .75 6 .81 OCT. .32 10 .1*2JOV . .99 15 1.1U NOV. .65 8 .73 NOV. .3h 0 .1*0
DEC. Icih 15 1.29 DEC. .68 8 .76 DEC. .35 6 .1*1

Avee ,Qh 17 1.01 .9h 13 1.07 .50 9 .59



Table XVIII (Cent.)

MONTH BASE 
PRICE 
NO. I

-1939-
FRoTein
premium
Ui^ PROT.

BASE
PLUS
PREMIUM

MONTH BASE 
PRICE 
NO. I

I19I1O-
FRoTein
premium
lb% PROT.

BASE
PLUS
PREMIUM

MONTH BASE 
PRICE 
NO. I

*-i9iil- 
PRDTEin 
PREMIUM 
111* PROT.

BASE
PLUS
PREMIUM

(Dol.) (Cents) (Dol.) (Dol1I (Cents) (Dolj (Dol.) (Cents) (Dol.)

JAN. .38 6 O Ilil JAN. .68 2 .70 JAN. .56 I .57?EB. .38 6 .Ui FEB. .66 2 .68 FEB. .ii9 I .50
MAR. .38 7 .ii5 MAR. .67 I .68 MAR. .58 I .59
APR. .39 6 .U5 APR. o7h I .75 APR. .58 2 .60MAY .Ui 9 .ii3 MAY .51i I .55 MAY .63 2 .65JUNE .13 7 .50 JUNE .li7 3 .50 JUNE .63 3 .66
JULY .36 8 .Ui JULY .ii3 Ii •li7 JULY .66 2 .68
AUG. .35' 7 .li2 AUG. .ill Ii .ii5 AUG. .73 O .733EPT. .57 6 .63 SEPT. •iili 3 .li7 SEPT. .79 3 .82
DOT. .51 3 .5ii OCT. .53 3 .56 OCT. .71 6 .77flOV. .5ii Ii .58 NOV. .5ii 3 .57 NOV. .76 7 .83DEC. .65 U .70 DEC. .52 3 .55 DEC. .87 7 .93

AVE . .15 6 .51 .55 2 .57 .66 3 .69



Table XVIII (Cont.).

IlONTH
- : = — j

BASE 
PRICE 
NO. I

19U2- 
PROTEIN 
PREMIUM 
lh% PROT.

BASE
PLUS
PREMIUM

MONTH
-----------j
BASE 
PRICE 
NO. I

19ii3- 
PROTEIN 
PREMIUM 
111* PROT.

BASE
PLUS
PREMIUM

MONTH
----------- j
BASE 
PRICE 
NO. I

ll9lili- 
PROTEIN 
PREMIUM 
111* PROT.

BASE
PLUS
PREMIUM

(D o l.) (Cents) (D o l.) (D o lj (Cents) (D o l.) (D o l.) (Cents) (D o l.)

JAN. .90 7 .97 JAN. 1.02 2 l.Oli JAN. 1.32 3 1.33
FEB. .83 8 .91 FEB. 1.03 3 1.06 FEB. 1.32 3 1.33
HARe .86 6 .92 MAR. l.Oli I 1.03 MAR. 1.32 3 1.33

APR. .81 S .86 APR. 1.01 3 l.Oli APR. 1.32 3 1.35
IAY .82 2 .86 MAY 1.03 2 1.07 MAY 1.33 3 1.36
JUNE .76 7 .83 JUNE 1.06 2 1.08 JUNE 1.30 3 1.33

JULY .77 8 .83 JULY 1.06 I 1.07 JULY 1.26 6 1.32
AUG. .79 7 .86 AUG. 1.06 2 1.08 AUG. 1.19 6 1.25
SEPTf .89 2 .91 SEPT. 1.12 O 1.12 SEPT. 1.20 11 1.31

OCT. M Il .88 OCT. 1.19 I 1.20 OCT. 1.29 7 1.36
NOV. .81i 8 .92 NOV. 1,2k O 1.21* NOV. 1.31 5 1.36
DEC. .98 3 1.01 DEC. 1.31 O 1.37 DEC. 1.31 9 l.UO

AVE . .81 6 .90 | 1.10 I 1.11 1.29 3 1.3U



Table XVIII (Cont.)

KONTH BASE 
PRICE 
NO. I

1915-
p r o t e i n
PREMIUM 
±k% PR O T .

BASE
PLUS
PREMIUM

MONTH BASE 
PRICE 
NO. I

il9R6- 
PROTEIN 
PREMIUM 
11$ P R O T .

BASE
PLUS
PREMIUM

MONTH BASE 
PRICE 
NO. I

-1917- 
PROTEIN 
PREMIUM 
11$ PROT.

BASE
PLUS
PREMIUM

(Dole) (C e n ts ) (Dole) (Dole) (Cents) (Dol.) (Dol.) (Cents) (Dol.)

JAN. 1.29 11 IeliO JAN. 1.38 Ii I.li2 JAN. 1.71 12 1.83
?EB. 1.32 8 l.iiO FEB. 1.38 Ii l.li2 FEB. 1.87 8 1.85
KAR . 1.35 5 IeliO MAR. I.Iil Ii 1.U5 MAR. 2.36 5 2.Iil

APR. 1.35 5 IeliO APR. l.Ul Ii 1.15 APR. 2.20 5 2.25
KAY 1.35 5 I.IiO MAY 1.56 Ii 1.60 MAY 2.26 8 2.3b
JUNE 1.39 Ii 1.U3 JUNE 1.56 Ii 1.60 JUNE 2.17 6 2.23

JULY 1.39 Ii l.li3 JULY 1.82 Ii 1.86 JULY 2.19 10 2.29
AUG. 1.31 12 l.li3 AUG. 1.65 9 1.7b AUG. 2.01 11 2.12
3EPT. 1.30 10 l.iiO SEPT. 1. 61i 7 1.71 SEPT. 2.36 18 2.5b

X T . 1.38 Ii 1.12 OCT. 1.79 9 1.88 OCT. 2.63 23 2.86
t o v . 1.38 Ii 1.12 NOV. 1.79 9 1.88 NOV. 2.62 2li 2.86
DEE. 1.38 Ii 1.12 DEC. 1.73 Ii 1.77 DEC. 2.55 18 2.73

\VE. 1.29 6.5 1.35 1.58 5.3 1.63 2.28 12 2.bO

GCD



Table XVIII (Cont.)

MONTH BASE 
PRICE 
NO. I

kL9u8- 
PROTEIN 
PREMIUM 
lh% PROT.

BASE 
PLUS 
PREMIUN

MONTH
----- 1
BASE 
PRICE 
NO. I

-1949- 
PROTEIN 
PREMIUM 
lh% PROT.

BASE
PLUS
PREMIUM

MONTH BASE 
PRICE 
NO. I

5-1950- 
PROTEIN 
PREMIUM 
lh% PROT.

BASE
PLUS
PREMIUM

(D o lei (Cents) (D o l.) (D o l.) (Cents) (D o l.) (P o l.) (Cents) (D o l.)

JAN. 2.68 23 2.91 JAN. 1.75 10 1.85 JAN. 1.72 10 1.82
TEB. 2.01 21 2.22 « FEB. 1.70 10 1.80 FEB. 1.74 10 1.84MAR0 2.Oii 22 2.26 MAR. 1.77 6 1.83 MAR. 1.82 4 1.86
ATR. 2.23 25 2.1i8 APR. 1.82 6 1.88 APR. 1.84 3 1.87MAY 2.07 28 2.35 MAY 1.8ii 4 1.88 MAY 1.81 4 1.85JUNE 1.96 18 2.Ili JUNE 1.76 14 1.90 JUNE 1.80 6 1.86
JULY 1.83 23 2.06 JULY 1.68 23 1.91 JULY 1.90 6 1.96
AUG. 1.72 18 1.90 AUG. 1.68 12 1.80 AUG. 1.78 10 1.88
SEPT. 1.77 10 1.87 SEPT. 1.69 10 1.79 SEPT. 1.73 18 1.91
JOT. 1.81 7 1.88 OCT. 1.72 14 1.86 OCT. 1.66 18 1.84NOV. 1.89 10 1.99 NOV. 1.71 14 1.85 NOV. 1.73 18 1.91DEG. 1.80 10 1.90 DEC. 1.73 12 1.85 DEC. 1.85 13 1.98

AVE . 1.98 18 2.16 1.7k l l 1.85 1.78 10 1.88



Table XVIII (Conte)e

IlONTH BASE 
PRICE 
NO. I

11951-
PROTEIN 
PREMIUM 
lh% PROT.

BASE
PLUS
PREMIUM

MONTH BASE 
PRICE 
NO. I

1952- 
PROTEIN 
PREMIUM 
lb% PROT.

BASE
PLUS
PREMIUM

(D o le) (Cents) (D o le) (Do I . ) (Cents) (D o l.)

JAN. 1.90 8 1.98 JAN. 1.96 2 1.98
rEB. 2.05 5 2.10 FEB. 1.98 2 2.00
UR. 1.86 5 1.91 MARb 2.02 O 2.02
HPR. 1.95 5 2.00 AHt. 2.02 O 2.02
HAY 1.89 5 1.9k MAY 1.90 O 1.90
JUNE 1.85 8 1.93 JUNE 1.97 O 1.97

JULY 1.86 12 1.98 JULY 1.8k 11 1.95
IUG. 1.81 7 1.88 AUG. 1.88 2 1.90
3EPT. 1.81i 5 1.89 SEPT. 1.87 k 1.91

JCT . 1.89 5 1.9k OCT. 1.85 k 1.89
VOV. 2.01 3 2.0k NOV. 1.95 5 2.00
JBC. 1.96 2 1.98 DEC. 1.92 3 1.95

&VE. 1.91 6 1.97 1.93 3 1.96
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