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CHAPTER I 

INTRODUCTION 

Hilk production in Oklahoma follows a definite seasonal pattern. 

Production is highest during the spring months when pastures and forages 

are plentiful and lowest during the. fall and early winter months when 

roughages provided by grazing are limited. For the 1950-1959 time 

period, milk production in Oklahoma was 26 per cent above average 

during May and 16 per cent be.low average during NovetJber and December. 

Seasonal variability of production would not be serious if a com-

parable seasonal variation existed for consumption. However, consump-

tion is relatively stable from monith to month, and the little consump-

tion seasonality existing is almost tb.e opposite of the seasonality of 

production. Consumption of milk is highest in the fall and early winter 

and louest in the spring and early summer. The lack of comparability in 

the seasonal variability of milk production and consumption would gener-

ate unstable milk prices to producers with the low price elasticity of 

demand (generally reported in the -0.2 to ... o.s range) unless alternative 

markets or controls existed. 

Seasonal Pricing of Milk Under Federal 
Orders in Oklahoma 

Until 1950, the milk processors and distributors in Oklahoma milk-

sheds assumed the function of obtaining sufficient quantities of milk 

1 
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for their operations. Differences in the ne.e.ds of the individual 

plants were so variable that no uniform procedure was evident for 

either the pricing of milk at the farm or th.e method of handling the 

seasonality problem. For these and other reasons, Federal orders were 

established in the. Tulsa and Oklahoma City milksheds, becoming effec­

tive in May, 1950 (1, p. 5). About one year later, a Federal order was 

also established in Muskogee (2, p. 4). 

The procedure for establishing minimum prices paid to producers 

under Federal order market regulation in Oklahoma was similar to that 

used in surrounding markets operating under Federal orders. Minimum 

prices were based on prices o.f milk in alternative manufacturing uses 

plus a differential for producing Grade A rather than Grade C milk., 

The minimum price was to be set at a level which would insure an ade­

quate quantity o.f milk on the market. Built into the minirimm price 

concept was an incentive to producers to minimize the seasonal varia­

tion in production. In Nay, 1950, this incentive consisted of a reduc­

tion in the Class I differential of 40 cents per hundredweight for milk 

utilized as Class I during the months of April , May, and June. 

It was apparent from the beginning of the Federal orders in the 

Oklahoma markets that a 40 cents per cwt .. relative price reduction 

during the flush production months would not be sufficient to stimulate 

more even production from one month to the next. In 1951, a base-excess 

or base-surplus plan for each of the markets was adopted. Bases for 

producers were determined during the period September through December. 

Payments to producers during the subsequent designated flush production 

months were re.lated directly to their individual bases. Production 

equal to or less than the base was valued at a weighted average base 

price. Production in excess of the base was valued at the Class II 



price. Under this pricing system, each producer would have a slightly 

diffr~rent blend price, and he would share in the Class I sales at 

Class I prices only through his base deliveries. 

3 

The base-surplus plan and a 40 cent per cwt. lower price during 

April, May, and June formed the prograrn to reduce the seasonality of 

production in the Oklahoma milk.sheds for the remainder of the 1950 

decade. However, at least a part of this program was rendered ineffec­

tive. through bargaining arrangements. Late in 1954 the distributors 

and the Central Oklahoma Milk Producers Association in the Oklahoma 

City rnilkshed entered negotiations and agreed upon Class I prices, 

higher than order pr ices, that would be paid for producer milk. Nego­

tiated prices were applieable through the spring and summer season of 

1955. The effect of these negotiations was to nullify half or more of 

the 40 cent per cwt .. reduction specified in the Federal order. Uore­

over, negotiated prices were used in subsequent years in the Oklahoma 

City market to eliminate most if not all of the specified per cwt. 

reduction in this market. 

Conditions were not the same in the. Tulsa milkshed., The Federal 

orders for Tulsa and Muskogee were combined on August lt 1953, and both 

the L~O cents per cwt. reduction in price during April, May, and June 

and the base.-surphw plan were effective throughout the rer,1ainder of 

the. 1950 decade. This continued even tlwus;h the Tulsa-MuskoGee order 

had been merged with the Oklahoma City order in Hay, 1957 (2, p. 4). 

Only in 1%0 di<l negotiated prices exist in the Tulsa milkshed which 

would nullify the 40 cent per cwt. reduction in Class I prices for the 

months of April, May, and June. 

Although changes in seasonality of production we.re evident, producer 

groups asserted that the major effect of the base-surplus plan was to 
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provide an incentive for expansion of the level of production. Conse­

quently, they asked for the elimination of the base-surplus plan from 

the Federal order. This request suggested that producer groups would 

handle the seasonality problem. outside the Federal order framework. 

Alternatives faced by the producer groups appeared to range from a no­

control program with an'.·.intensiv-e system of marketing excess milk to a 

quota or base program for members only. Th~ base-surplus plan was 

eliminated from Federal G~der No. 6 on July 1, 1960. 

Objectives of Study 

The lack .of an analysis of adjustments occurring under existing 

programs led to this study of seasonal pricing plans for milk in Okla­

homa milksheds. Also, there is need for information on adjustments 

likely to occur under alternative types of programs. This study has 

th.ree major objectives: (1) to provide some. knowledge as to how pro­

ducers as a whole and individually have adjusted seasonal production 

patterns, stability of production, and the level of production under 

existing seasonal pricing plans, (2) to give some indication of the 

relative effects of four alternative pricing plans, and modifications 

there.of, on returns above feed coots for producers with various pattern 

types, &"ld (3) to provide a logical basis for the proposal of an alter ... 

native pricing plan for leveling seasonality of production under the 

conditions of the Oklahoma !4etropolitan milk market., 



CR4.PTER II 

r:iETHOD AND PROCEDURE 

A study of seasonal pricing plans could be based on the seasonal 

variation in m.u:r.ket receipts of Class I milk for the Oklahoma Metro­

politan milk marketinX are.a. However, in a market with a relatively 

large number of producers entering and leaving from one year to the 

next, a change in seasonal variation in market receipts may reflect 

only a change in the proportion of prooucers with a particular seasonal 

pattern rather than an adjustment by all producers to an economic incen­

tive. Since the latter appears to be of most importance. in an e.valua .. 

tion of seasonal pricing plans, this study is based primarily on 

records of a sample of producers. 

The Sample 

An attempt was made to obtain a sample of 200 producers in the 

Okla.horn.a Netropolitan milk marketing area who had been selling Grade A 

milk for the period, 1950-1960. The study is restricted to those pro­

ducers who were selling Grade A milk at least 11 months of ea.eh year 

from May, 1950 through May, 1960 in Oklahoma milkshe.ds. This restric­

tion eliminated many producers from the study since the rate of entry 

into, and withdrawal from, the Grade A milk market by producers in 

Oklahoma has been relatively high. 

5 
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The number of producers in the sample was to be evenly divided 

between the Oklahoma City and the Tulsa segments of the marketing area. 

However, the number of producers actually qualifying for inclusion in 

this sample was slightly different from. the number needed. In the Okla-

homa City m.Ukshed, the first 100 produce.rs were selected from a list 

of 110 produ,'!e>-rs submitted by the Harket Administrator for tbe Oklahoma 

Metropolitan milk marketing area. In the Tulsa milkshed, only 88 p-ro-

ducers were selected from the list supplied by the Market Administrator 

because t.his was the number of producers qualifying for inclusion in 

the sample. 

The Market Administrator's records provided data on producer 

receipts, prices, and base deliveries of milk,. Sufficient details were 

obtained to determine sizes and patterns of seasonal variations for each 

producer in each milkshed. Data on market deliveries (or sales) were 

converted from pounds to percentages of centered 12-month moving averages 

for analysis of seasonal patterns. The procedure for calculating 

centered 12-month moving averages is explained by Thomsen and Foote 

(3, pp. 322-323). 

Classification Scheme 

Ea.ch. Grade A milk producer has a relatively unique seasonal produe-

tion pattern and an analysis of changes in the seasonal production pat ... 

terns of the 188 individual producers included in the study would be 

quite cumbersome. Consequently, a cla.ssific.ation scheme was adopted 

which permitted the grouping of producers into more nearly homogeneous 

strata. The cl~ssification scheme includes fo~-,-~j<>r criteria. The 

first criterion is location. Location is defined as either Oklahana 
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City or Tulsa. the primary city or milkshed with which the producer is 

V 

associated or in which he markets his production. The second criterion 

is year. The calendar year, January through December is used. The 
,,, 

third criterion of the classification scheme is siz~,,of J?r_Qducer as 

related to Grade A milk production., Aver.age. monthly production for 

the calendar year is used to indicate producer size. Producer sizes 

are combined for subsequent analysis into either three major or nine 

mi:nor groups. These size groups are presented in Table I. 

TABLE I 

PRODUCER SIZE CLASSIFICATIONS 

Size Codes 

Major 

A 

B 

C 

Minor 

1 
2 

3 
4 

5 
6 
7 
8 
9 

Average :Monthly Production 

(pounds) 

0 - 4,999 
5,000 - 9,999 

10,000 -14,999 
15,000 -19,999 

20,000 -24,999 
25,000 -29,999 
30,000 -34,999 
35,000 -39,999 
40,000 and greater 

As shown in Table I, for example, a producer classified as size B, 

a major size group, for a certain year has an average monthly production 

for the year equal to or greater than 10,000 pounds of milk, but less 

than 20,000 pounds of milk,. A size 3 producer, a minor size group, 

includes production of 10,000 through 14,999 pounds of milk per month. 

The fourth criterion in the classification schem.e fa ~-;1;.1::r,n type. 

Pattern type actually encompasse.s a dual criteria of depicting the 
;;, 1':l. G ,,5-_..i. 



relative instability of monthly production and the seasons of the year 

when the highs and lows in production occur .. 

The first factor of pattern type, magnitude ot relative. instability 

of monthly productfon, refers to the general level of seasonal varia-

fluctuation of production from one month to the next within a y~ar. 

With respect to magnitude, a production pattern is classified us stable, 

interrt.1.ediate, or unstable (coded as l, 2, and 3, respectively).. The 

criterion for grouping was arbitrarily selected in such a manner that 

some producers would be re.presented in each group. 

A st.able production pattern is defined as one in which the milk 

marketed each month (pounds) during the year varies less than 20 per 

cent from the 12-month moving average of production. Such a pattern 

is classified as magnitude 1, and the range of 'l-"aria.tion for each mag-

nitude classification is illustrated in Figure l., An intermediate pro-

q.uction patternt magnitude 2; is defined as one in which the milk mar-

keted varies at least 20 per cent, but less than 40 per cent, from the 

12-montn moving average of production in at least one month during the 

year. A production pattern is defined ~s unstable or magnitude 3 if 

production during at least one month out of the year fluctuates as much 

as L~O per cent f'rom the 12-month moving average of production,. 

The second factor in determining pattern type is the period of the 

year in which production is above average or below average., Each year 

was divided into four seasons for the purpose of classifying producers 

with respect to seasonal production patterns. These four seasons are 

(1) winter, (2) spring, (3) summer, and (ti.) fall. Eacb. season is 

defined as three consecutive months in the year as follows: (1) winter -
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Figure 1. Illustration of Ranges of Variation for Producer 
Hagnitude Classifications. 

January, February, and ND.rch; (2) spring - April, May, and June; (3) 

summer - July, August, and September; and (4) fall - October, November, 

and December. These four seasons of the year are coded as 1, 2, 3, and 

t~, re.spcctive.ly. No seasonal high or low pattern is eviot:2.nt for :::iome. 

producers. In these c.;,,ses, the pattern code. is 6. 

'1'wo criteria are met before a producer pattern may be classified 

us a particular seasonal hi9l~,5>r._ §>~;:tsonal __ .lQ'l.:1 ~R~t~.ern type.. The first 
,------·-··_..-~·~-· ··-- ·~·--" - -· - ~ ---- --~·- - --·-----~- - -- . -···'-""""=--==<-·«:::..:...,.,,,.c:::7-..... ~ ... ==""""' 

criterion is a magnitude 2 or 3 classification. A magnitude 1 or stable 

producer is consid0re.d ineligible for this classification, altho115:h a 
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definite pattern may have been followed within the arbitrary range of 

20 per cent above or below average production. The second criterion 

is evidence. of a regular production fluctuation t·esembling a pattern 

during the. year. The existence of the. two criteria was established by 

:inspection of the percentages of the 12-month moving average for each 

producer during a given year.. '!'able II depicts the various possible 

TABLE II 

PRODUCTION PATTERN CLASSlFICATIONSa 

Seasonal SeasonQ.L Low 
lligh Winter(l) Spring(2). Summer(J) Fall(4) None(6) 

Winter(!) (1-2) (l-3) (l-4) 0-6) 

Spring(2) (2-1) (2-3) (2-4) (2-6) 

Sur,mner ( 3) (3-1) (3-2) (3-4) (3-6) 

Fall(4) (4-1) (4-2) (4-3) (4-6) 

None(6) (6-1) (6-2) (6-3) (6..LJ.) (6-6) 

a.The first digit designa~es the season in which the. high in pro­
duction for any one year occurs, and the second digit designates season 
in which the low in production occurs. 

production pattern classifications. The first code number in Table II 

signifies the seasonal high, and the second code number indicates the 

seasonal low of production. For example, consider the 2-4 seasonal 

pattern classification. This classification indicates that a producer 

0) is classified as a magnitude 2 or 3, (2) exhibits some regularity 

in the seasonality of production, (3) has production during a single 

year which tends to be highest during the three months defined as the 

,I ~· \\ 

" 
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spring season, and (4) has relatively low production during the fall 

season.. The same criteria and procedure were used in the classifica-

tion ·of all producers as to their seasonal production patterns for 

each of the nine years, 1951-1959. 

Method of Analysis 

Adjustments in Seasonal Production Patterns 

In order to determine gross adjustments by pro::i.ueers with respect 

to changes in magnitude and size, a simple counting procedure was uti-

lized. In each market, the total number of producers in each size 

group during each year, and the total number of producers within each 

magnitude classification in each size group, were. tabulated. 

Trends were computed for the changing number of producers in each 

seasonal high or seasonal low classification over the time period of 

the study. In these. computations, the equation is of the following 

form: 
,.. 
Y =a+ bx (2.1) 

The independent variable (.:) is defined as time, coded as 1 = 1951, 2 = 

1952 •••• , and the de.pendent variable (;f) is defined as the. number of 

produce.rs in each sub-group (such as Oklahoma City, size group A, 

winter-high) expressed as a percentage of the. total nu.rnber of producers 

in that sub ... group (such as Oklahorua City. siz~ group A, all patterns) 

during a given year. The slopes of the various trend lines were tested 

for sta.tistical sign,ificance. with the "Students" t-test explained by 

Snede.cor (1.\-, p. 45) .. These trend lines, along with the. tests of signif ... 

icance., were used as the basis for aggregating some of the individual 

patterns and sizes into sub-groups for further analyses. 
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In order to determine how individual producers having different 

seasonal production patterns adjusted their seasonal pattern and magni ... 

tude in response to changing market a.nd price conditions, the 1951-1959 

time per.iod was divided into two periods, 1951-1954 and 1955-1959. The 

seasonal pricing plans used in the two markets were about the same 

during the first period, 1951-1954, and it was assumed that adjustments 

in seasonal patterns and magnitudes might be similar :i,n each market. 

The distribution of producers among pattern-type classif icatiors in 1954 

as compared with the distribution in 1951 forms the basis for evaluating 

changes or adjustments in these patterns. During the second time period, 

1955-1959, the seasonal pr.icing plans differed in the two markets, and 

it was assumed that changes in seasonal production patterns and ~agni­

tudes of various size producers for each market reflect the differences 

in the pricing procedures. Again, the distribution of producers among 

classifications in 1959 as compared with 1955 is used to evaluate 

changes in seasonal production patterns. 

After the major changes occurring in the markets under existing; 

seasonal pricing plans were observed for gross numbers, the data were 

refined., the first step in this refinement process was the use of anal­

ysis of variance techniques. Initially, analyses of variance were. cal­

culated for the two markets combined, next for each of the two markets 

individually, and finally for selected basic patterns of production 

with markets eombined in some cases and separated in others depending 

on whether the basic patterns were significantly diff~rent in the two 

markets~ 
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Returns an.d Cost Computations 

The probable effects of alternative pricing plans on seasonality 

of production are. analyzed for the basic pat.terns of production, 

selected on the basis of analyses in Chapters III and IV. Gross income 

and returns over feed costs for representative patterns are estimated 

for fou:.r: basic seasonal pricing plans., These are as follows: (1) Uni­

form-Blend Plan, (2) Base-Surplus Plan I, which is about the. same as 

the plan existing prior to 1960, (3) Louisville. Type Plan or a"take-off 

and pay-back" Plan, and (4) Base-Surplus Plan II., which incorporates 

the concept of a year-around base.. Each of these plans is defined in 

Chapter V. Returns over feed costs provide information as to the rela­

tive economic incentives to producers under each plan to attain a more 

stable. monthly production pattern. 

The different prices necessary for deriving the gross revenue of 

various size producers having different seasonal patterns of production 

under each of the four alternative pricing plans,: and the analytical 

procedure folloued in deriving these prices, will be explained in the 

sections dealing with these alternative plans,. However, these prices 

are based on various combinations of assumed Class I and Class II 

prices. For all pricing plans, Class I prices are assu.rned to be con­

siatent with about 78 per cent utilization for the market. That is, 78 

per cent of the total quantity of milk marketed per production year fo 

assumed to be use.d in fluid form as Class I Milk,. This percentage is 

the highest average annual utilization percentage consistent with the 

provision of an 85 per cent utilization or an approximate 17 per cent 

surplus on the market during the month in which production is "shortest." 
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relative to consumption, based on average seasonal production and con­

sumption pattern. 

The Class I milk price is the average .of the basic formula prices 

actually utilized in the Oklahoma Metropolitan market for a given month 

during the six years, October, 1955 through September, 1960, plus a 

Class I differential. For ·example, the January basic formula prices 

actually paid in the market during each of the six years, when summed 

and averaged, resulted in an average January basic formula prica of 

$3.607. per cwt. (Table III). To this average is added a Class l differ­

ential of $1.95 as provided for in the Federal order to determine the 

Class I price of $5,.557 per cwt. Prices for each of the other 11 months 

were calculated in a similar manner. These prices are about the same 

as the negotiated prices established for the Oklahoma City area. 

The Class II milk prices used in this study are included:~in Table 

IV. They are averages of the Class II milk prices actually paid in 

the market in the respective months during the same six-year time 

period as used for Class I prices. 

Total cost of production is the summation of the products of 

factor or input prices and the quantity of the respective factor inputs 

used in the production process over a given period of time. Total cost 

then is some function of the level of output, the type of factor inputs 

used, resource prices, and production efficiency. In this study, total 

costs a.re. not computed. Only feed costs are considered. These costs 

generally make up about one-half of the total eosts of producing fresh 

fluid milk. This approach will ignore seasonality of costs of other 

inputs, particularly labor. Feeds considered include roughage supplied 



TABLE Ill 

MOOTHLY BASIC FOOIULA AND ASSUMED CLASS I MIUC PRICES, OKLAROMA METROPOLITAN MILK MARKET!NG AREA, 
OCTO:BER, 1954 - SEPTEMBER, 1960 

Years Jan. Feb. Mat". Apr. May June July Aug. Sept. Oct. Nov. 

(Dollars per cwt.) 
1954 3.434 3.551 
1955 3.590 3.521 3.464 3.448 3.362 3.323 3.328 3.332 3.429 3.499 3.-557 
1956 3.509 3.571 3.52l. 3.477 3.459 3.459 3.477 3.495 3.521 3.638 3.674 
1957 3.731 3.719 3.690 3.624 3.541 3.505 3.495 3.477 3.499 3.538 3.583 
1958 3.595 3.581 3.554 3.522 3.378 3.310 3.303 3.338 3.383 3.423 3.474 
1959 3.510 3.499 3.497 3.445 3.374 3.335 3,.323 3 .• 352 3.389 3.470 3.541 
1960 3.605 3.575 3.565 3.537 3.465 3,.426 3,.429 3.445 3.515 

Average 
Formula 

Price 3.607 3.578 3.548 3.509 3.430 3,.393 3.392 3.406 3.456 3,.500 3.563 

Differential l.950 1.950 1.950 1.950 1.950 1.950 1.950 1.950 1.950 1.,950 1.950 

Assmned 
Class I 

Price a 5.557 s.s2a 5.498 s.459 5.380 s.343 5;,342 5,.356 s.406 5.450 s.su 

Dec.. 

3.605 
3.608 
3.721 
3.600 
3.490 
3.595 

3.603 

l.950 

s.sss 

Source: u. s. Department of Agriculture, Agricultural Marketing Service, Compilation of Statistical 
Material ~ ~ Oklahoma Metropolitat: ~ Marketing ~' January ~-March .!22.!, (Preparedby Narket · 
Administrator, Federal order No. 6), Table v. 

a 
The. annual average is $5.449 per cwt. 

""' VI 



Years 

1954 
1955 
1956 
1957 
1958 
1959 
1960 

Average a 
Prices 

TABLE IV 

HONTHLY CLASS II MILK PRICES, OKL..AHOMA METROPOLITAN :MlLK :MARKE'l'!NG AREA, 
OCTOBER, 1954 - SEPTEt4BER, 1960 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. -
(Dollars per cwt.) 

3.055 
3.195 3.132 3.088 3.075 3.016 .3.013 3.025 3.028 3.085 3.125 
3.165 3.153 3.110 3.095 3.160 3.160 3.160 3.160 3.160 3.170 
3.240 3.240 3.180 3.148 3.093 3.097 3.103 3.162 3.221 3.226 
3.262 3.2ii>2 3.228 3.122 3.113 3.144 3.163 3.163 3.245 3.248 
3.252 3.252 3.260 3.183 3.153 3.154 3.155 3.153 3.166 3.200 
3.240 3.243 3.233 S.181 3.117 3.U7 3.117 3.129 3.238 

3.226 3.214 3.183 3.134 - 3.109 3.114 3.120 3.132 3.186 3.171 

Nov. Dec. 

3.154 3.195 
3.150 3.135 
3.23$ 3.239 
3.244 3.262 
3.250 3.252 
3.219 3.238 

3.209 3.220 

Source: u.s. Department of Agriculture, Agricultural Marketing Service, Compilation of Statistical 
4~aterial for the Oklahoma Metropolitan~ Marke.tini Area, January, ~ - March, ~ (Prepared by · · 
Market Administrator Federal order No. 6), Table III. 

a The annual ave.rage is $3.168 per cwt. 

.... 
0\ 
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by pasture, purchased roughage, and concentrates,. 

In order to arrive at an estimate of the pounds of roughage sup-

plied by pasture during each of the various months of a prod-i..1ction and 

marketing year, data from Underwood's study (5, p .. 13) were used. In 

Underwood's study, the Oklahoma City milkshed was divided into three 

areas or regions as follows: (1) northwestern, (2) southwestern., and 

(3) eastern. lfor each of the three areas, data were reported for (a) 

the total acres of pasture from wheat and oats, both the acreage. planted 

for grain and for pasture, (b) the total acres of native pasture, and 

(c) the total acres of Sudan grass pasture. 

Estimates for the. present study of the availability of roughage 

from pastures were made in the following manner. Each of the various 

feed input acreages in each of the. three areas was expressed as a per-

centage of the total number of acres of these feeds. Using Underwood's 

estimates of the animal unit days of full forage per acre for e&ch month 

of the year provided by each feed, an estimate of the number of animal 

unit days of :full fora0e supplied by pasture for each month of the year 

was calculated for the Oklahoma City milkshed {Table V). In these cul-

culations t the greatest amount of pasture is available to producing 

animals during the month of June. 

The major assumptions involved in the computation of total feed 

1 
costs per hundredweight. of milk produced and marketed are the following: 

(1) the typical cow produces 9,000 pounds of four per cent butterfat 

1 
The. various assumptions were made in co.wa..llt:.ation 'With Dr. Lynn 

Bush, Department of Dairy Husbandry, and Dr. Clark Edwards, Department 
of Agricultural Economics, Oklahoma State University.. All assumptions 
with respect to feed requirements and herd replacements were cheeked 
with Dr. Lynn Bu.sh although the responsibility for these nssumptions 
re.sto with the. author. 



TABLE V 

SELECTED STATISTICS ON MONTHLY POUNDS OF ROUGHAGE SUPPLIED BY PASTURE, CENTRAL OKLAH<MA 

Northwestern Southwestern Eastern 
Section Section Section-

% of % of % of 
Acres Total Acres Total Acres Total -

Wheat(grain) 10,785 48.60 2,231 27.61 410 3.45. 
Whe.at(pasture) 165 .74 83 1.03 
Nat:i.ve Pasture 9,613 43.31 4.942 61.15 10,696 90.19 
Oats(gra.in) 848 3.82 113 l.40 487 4.11 
Oats(pasture) 67 .30 326 4.03 97 .82 
Sudan Grass 716 3.23 386 4.78 170 1.43 

Total 22,194 100.00 8,081 100.00 11,860 100.00 

Northwestern Jan. Feb. Mar. Apr., May June July Aug. Sept. Oct. Nov., Dec • 
Wt. A.U.D. .46 .42 .,32 .75 l.65 2.03 1.,86 1.38 .77 .,60 1.31 1.so 
% of Total 3.52 3.22 2.45 5.75 12.64 15.56 14.25 10.57 s.90 4.60 10.04 11.49 

Southwestern Jan. Feb. Har. Apr. May June July Aug. Sept. Oct. Nov. Dec • 
Wt. A.U.D. .16 .24 • 74 1.45 2.83 3.28 3.22 2.10 1.97 1.28 1.10 1.17 
% of Total .79 1,.19 3.67 7,.20 14.05 16.29 15.99 13.41 9.78 6.36 5.46 S.81 

Eastern Jan. Feb. Mar. Apr. May June. July Aug. Sept. Oct. Nov. Dec • 
Wt. A.U.D. • 39 ,.34 .36 ,.63 2.10 2.61 2,.14 1.61 1.27 .66 .35 .32 
% of Total 3.05 2.66 2,.82 4.93 16.43 20.42 16 .. 74 12.60 9.94 5.16 2.74 2.so 

Mean Percentage 2.45 2.36 2,.98 s.96 14.37 17.42 15.66 12.19 8.54 s.37 6.08 6.60 
% of June 14.06 13.55 17.11 34.21 82,.49 100.00 89.90 69.98 49.02 . 30.83 34.90 37,.89 
lbs. of Roughagea 68,.80 66,.30 83.,80 167.50 403.80 4.99.,50 {~l}0,.10 342,.60 2!.;i'.0,.00 US O" ';, 0 170,.80 185.50 

··.,··. •'. 

Source: F. L. Underwood, Economic Survey of Re.sources~ by })airy Farmers ip. Oklahom:a, Olclab.oma 
Agricultural Experiment Station Bulletin No. B:'482 (Stillwater: -i>klahoma A & M Coilege, 1956), ?able 13. 

a Computed as percentage of 489,.5 pounds per month. 

.... 
CID 
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content milk every ten months or about 900 pounds per month for a 300-
>- I '!'.,,., ;ti~.._ 

"l~ fJJick 
day lactation period, (2) this typical cow is fed 9,492 pounds of rough-

age and 2,700 pounds of concentrate feeds in a year's production period 

(10 months) as recommended by Morrison (6, p. 676), (3) producing ani .. 

ma.ls receive one-half ration during the two months that they are dry, 

(4) one.-half .of a typical cow's rough.age requirement is supplied by 

pasture during the peak of the pasture. season and roughage is supplied 

by pasture in other months in proportion to the percentage that the 

animal unit days of full forage in those months is of the June total, 

(5) alfalfa hay is used for the balance ·Of the rou~hage requirements, 

(6) the herd replacement rate is one-fourth or, in different terms, a 

2 
prod.ucer's entire herd is replaced once every four years, (7) total 

feed costs for a replacement animal are ·only one-half of those necessary 

for a producing animal in one production period. Based on these assump.. 

tions, the feeding rate is 278 pounds of concentrates and 979 pounds of 

roughage per month for each producing animal in the herd. 

The prices .of the basic feed inputs used in this study .are $25 per 

ton or $0.125 per pound for alfalfa hay and $2.84 per 100 pounds or 

$0.0284 per pound for concentrate mixed feed. The alfalfa hay price 

per ton is the ave.rage of 1960 monthly prices (7, p. 47). The annual 

average price of alfalfa hay was multiplied by the index of seasonal 

variation in alfalfa hay prices prepared by Walker (8, p. 31L to obtain 

monthly prices. These monthly prices and related statistics are giv.en 

2 
The replacement rate required for maintenance of existing herds 

is about one-fifth. However, many herds in Oklahoma are expanding and 
producers tend to keep a larger number of replacements fo,: this purpose. 
The assumption of one-fourth, therefore, is arbitrary and may, in fact, 
understate the actual number of replacement animals on many far-ms. 
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in Table VI. The. price of roughage from pasture, per pound, is assumed 

to be one-half of the price of a pound of purchased roughage. The con­

centrate ~eed price per hundredweight is the average o.f two 1960 price 

series. The. first series is based on prices paid by farmers for 16 per 

cent protein mixed dairy feed ( 9, p. 137) • The second series is based 

on unpublished prices of mixed dairy· feed as used in computing Oklahoma 

milk ... feed price. ratios. An index of seasonal variation of prices of 

mixed dairy feed, as computed for the price ratios, was multiplied by 

$2.84 to obtain monthly prices of concentrates. These calculated feed 

prices, when multiplied by the respective quantities of concentrates, 

pasture, and alfalfa hay utilized per month, and summed, yielded the 

monthly total feed costs associated with each 9,000 pound producing 

animal in the herd under the various assumptions. The monthly total 

feed costs were then expressed. as monthly costs per hundredweight of 

milk produced. The total feed costs per hundredweight. for each producer 

of a given size with a given production pattern are assumed constant and 

independent of the specific seasonal pricing plans in operation for pro­

ducers. 

There are several limitations to the feed cost;:.data utilized in 

estimating producer returns above feed costs under the. alternative 

pricing plans. The more obvious limitations are (1) only a few of t.he 

many <liffer,ent types of feeds available were considered in the calcu­

lation ef feed costs, (2) the ani@.al unit days of forage supplied by 

pasture and prices .of various roughages and concentrates are satis­

factory estimates only under the assumed Oklahoma market conditions and 

do not nec,essari.ly apply to a given farm in a given year, and (3) the 



TABLE VI 

SELECTED STATISTICS ON FEED PRICES AND ASSill,llED FEED COSTS PER MONTHS AND PER CWT., OKLAHQ.".IA 

Index of Seasonal Variation of f'eed Prices 

J"an,. Feb. Mar. Apr. Hay June July Aug. Sept. Oct. Nov. Dec. 
Alfalfa Hay 112.2 110.8 107.0 104.5 92.0 82.7 85.3 91.7 96.0 . 102.4 105.9 109.5 

Concentrates 102.2 102.2 102.3 103.4 103.9 97.7 97 .Li- 98.0 96.7 96.4 98,.7 100.7 

Calculated Feed Prices, Per Pound.!/ 

Alfalfa Hay 1.40 1.39 1.34 1.31 1.15 1.03 1.07 1.15 1.20 1.2s 1.32 1.37 
Concentrate 2.90 2.90 2.91 2.9L~ 2.95 2.77 2.77 2.78 2,.75 2,.74 2.80 2.86 

Pasture .70 .70 ,.67 ,.66 .58 ,.52 .54 .58 .60 .. 64 ,.66 .68 

Calculated Feed Costs, Per Month 

Concentrates 8.06 8.06 8,.09 8,.17 a.20 7.70 7.70 7.73 7.64 7.62 7.78 7,.95 
Alfalfa Hay ~12.74 12.66 12.00 10.63 6.62 5.04 s.n 7.32 8.86 10~60 10 .. 67 10.87 

Pasture -.48 .46 .56 1 .. 10 2.32 2.52 2.35 1.97 1.L~l.J. .97 1.,13 1.27 
Total Feed Costs 21.28 21.20 20.65 19.90 17 .14 15.26 15.82 17.02 17,.94 19.19 19.58 20.09 

Feed Costs Per Cwt. 
Of Production 2.36 2,.36 2.29 2.21 1.90 1.70 1.76 1.89 1.99 2.13 2.18 2.23 

al 
-Annual prices used are $25.00 per ton for alfalfa hay, $2.84 per cwt. for concentrate., and 0.625 

cents per pound for roughage supplied by pasture .. 

N .... 



assumptions concerning cow production capacity 1 feeding rates, and 

re.placement: rates will vary with the level of management, with the. 

qm:mtitit~s of capital, labor, and other resources available, and wLtl1 

individual farm operators. 

22 

Total revenue and feed costs for an ''ideal'' pattern producer are 

calculated for c.omparisor.: with. the selected number of various size 

producers having different seasonal patterns of production under each 

of the four alternative seasonal pricing plans. The "ideal" pattern 

is defined as a perfectly level pattern with 100 per cent of the 

monthly average production sold each month. Incentives to change from 

one seasonal production pattern to another are determined on the basis 

of two standards of comparison. The first is in terms of differences 

of returns over feed costs from the potential as depicted by the. sea­

sonal production pattern of the "ideal" producer under the particular 

plan under consideration. 'l"he sr.!cond is in terms of differences of 

returns over feed costs fr.om the same "ideal" producer operating under 

a uniform blend pricing plan. 



CHAPTER III 

:MARKE1' AND INDIVIDUAL PRODUCER ADJUS'n<d:ENTS IN 
SEASONAL VARIAnON OF PRCOUC'l'IQN 

Market Adjustments 

The average seasonal variation in Oklahoma milk production and in 

monthly producer receipts of Grade A milk for the aggregate Oklahoma 

Metropolitan milk marketing area are illustrated in Figure 2. Generally, 

production is highest in the spring months as com.pared with the other 

month.~• The variation is considerably less fo-r the area than for milk 

production in the. state as a whole. The fluctuation in receipts from 

month to month is somewhat exaggerated since each month does not 

include the same number of days. February is the extreme case with an 

indicated decli.'le of about 8 per cent. Actually, daily average proouc-. 

tion increases from January th.rough May. 

The average pattern .of seasonal fluctuation in producer receipts 

appears to conceal important changes in this pat.tem since 1951• Con-

sequently, per:centages of 12-m.onth moving ave.rages for daily average 

production were computed. These are shown by months in Figures III and 

IV. Three different series used are Oklahoma City, Tulsa-Muskogee, and 

the combined Okla.home. City and Tulsa-Muskogee markets. Also, percent-

ages of 12-month moving averages are shown for the Class I price 

23 
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Fi(~ure 2,. Average Seasonal Variation in Oklahoma Hilk Production 
and Oklahoma Metropolitan Area Producer Receipts, 
1950-1959. 
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effective in the Oklahoma City area!t 

Initially, daily average production during the winter season months 

was above average in the Oklahoma City milkshed and was below average 

in the Tulsa milkshed. Under Federal order pricing there was a tend~ncy 

for .differences between tr:ie two market series to become smalle1·, with 

daily average production increasing relatively in the Tulsa miH·...shed 

from 1951 through 19549 After 1954, daily average production for the 

combined market declined significantly :tn the winter months, particu­

larly in March, and to some extent., in February. 

Trends were mixed dut."ing the spring season r11onths. For both mar­

kets, daily average prodt1ction in April increased, relative tc0 the 

moving average, from 1951 to about 1954- or J.955 with price trending 

downward. After 1955, daily average production for the combined markets 

declined even though price.s were relatively stable. In May, a general 

decline in daily average production __ occurred from 1951 to 1955 then pro ... 

duetion stabilized. Tb.is was .directly related. to the price movements 

during thi:s period. In June, the da:i.ly average production percentage. 

for aU series declined from 1951 through 1~57, then increased. June 

prices either increased slightly ,or were relatively stable over the com­

plete period" Over-all, some decline in production during the spring 

months was evident. Presumably some of this decline resulted from the 

use of the base-surplus plan. 

Trends were. also mixed during the sum.met months. From 1951 through 

1954, the daily avet'age production percentage decreased during each 

month in the Oklahoma City a,:ea. The daily average production percent­

age. in Tulsa either decreased or moved to a level which compared closely 
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witi1 Oklahoma City. After 1954, thc,;,e war; some t,~ndency for the. daily 

average production percerttae;es for the. coabined marl;...ets to increase 

even though relative prices were stable. 

Daily average production as a J.)ercentage of the 12-e1onth moving 

average increased during the fall months over the complete period. 

Generally, prices during; the fall were. either steady or declining over 

the sain.e period. It appears that production was increasing during the 

fall pa,rtially as a result of producers establishing individual bases 

for subsequent payments i:ather than producers reacting to changing sea-

sonal prices during these months. 

Adjustments Made by Sample Producers 

The average seasonal variation in monthly producer receipts for the. 

sample of 188 producers indicated approximately the same seasonal varia-

tion as existed for the comple.te market (Figure 5). Production averaged 

slightly higher du.ring the spring and sumrJ.er months and slightly lower 

from September through December for the. producers included in the sample 

than for the total market. Generally, however, the. seasonality of pro-

auction for producers included in the sample appeared comparable with 

the seasonaU.ty of production for the ma!'.'ke.t. 

Changes in Size 

Seasonal variation in production could be re.lated to the size 

the dairy enterprise. In this study size is measured in terms of pounds 

of milk produced pe.r month which is related to the dollar incoo.e of the 

farm business. It is not unreasonable to e,r.pect less effort devoted to 

maximizing dollar returns from a rainor enterprise than from a major 
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Figure 5. Average Seasonal Variation in Producer Receipts for the 
Oklahoma Metropolitan Area and for Oklahoma City, Tulsa, 
and All Producers Included in the Sample, 1951-1959. 

enterprise. Therefore, changes in size alone may be responsible for 

some change in seasonal variation of production. 

The relative proportion of producers in each major size group in 

each market is included in Table VII. In the Oklahoma City market, 

there was a steady decline in the proportion of size A producers while 

the proportion of size Band C producers increased. In 1951, 68 per 

cent of the producers in this market were classified as small while 



TABLE VII 

PERCENT OF PRODUCERS IN MAJCR SIZE GROUPS_, OKLAHOMA CITY 
AND TULSA HIU<SHEDS, 1951-1~:.i? 

Sioo 
Market Group 1951 1952 1953 1954 1955 1956 1957 1958 

(Percent) 
a 

30 

1959 

Oklahoma A 6s.o 60.0 ss.o ss.o 49.0 3-9.0 32.0 30.0 so.o 
City B 2s.o 34.o 34.o Js.o 37.0 45.0 46.0 42.0 35.o 

C 4.0 ,.o 11.0 10.0 14.0 16.0 22.0 28.,0 Js.o 

Tulsa A 36.4 39.a 27.3 25.0 21.3· 19 .. 3 2s.o 20.s 22.1 
B 45.'t 42.0 48.8 so.o 1,1.4.3 48.9 42.0 44.3 35.2 
C 1s.2 11:1.2 23.,9 2s.o 28.4 31.8 33.0 35.2 42~1 

a 
Expres.sed as a per cent of 100 in. Oklahoma City and as a per cent 

of sa in Tulsa. 

only 4 per cent were classified as large. By 1959, only 30 per cent of 

the producers in Oklahoma City were in the small size $roup while 35 

per cent were classified as large size produce.rs. 

In the Tulsa market, the proportion of large size producers also 
15<.f(fJ 

increased substantially. There was a somewhat erratic relative decline 

in size A and size B producer numbers. However, the increase. in number 

of producers classified as size C consistently increased over the nine-

year period. The proportion of size C producers was greater in Tulsa 

than in Oklahoma City, but the difference in the proportions fo:i:- the 

two markets was smaller in 1959 than in 1951. Also, the proportion of 

small size producers was less in Tulsa than in Oklahoma City during all 

years. These proportions reflect the higher daily average production 

of producers in the Tulsa market as compared with the Oklahoma City 

iuarket. 
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Changes in Magnitude of Seasonal. Va.r:i.ation 
,..--------~-----------------··-, 

The number of producers exhibitine each. magnitude within each size 

group for e:acb. market is listed in Table VIII. Considering all producer 

sizes together in the Oklahoma City ruarl:-.et for the pe.r iod 1951 through 

1959, the total number of magnitude 1 producers remained about the same, 

the total nµmber of magnitude 2 producers increased, and the total num-

• . 3 
ber of magn2.tude 3 producers de.el1.ned.. Therefore, in terms of gross 

producer numbers during the years 1951-1959, production tended to be ... 

come. more stable in the Oklahoma City milkshed., In a similar compar-

ison for the Tulsa mi.lkshed, the total number of producers w:[th the 

various magnitudes remained about the same. There.fore. the stability 

of product.ion in the Tulsa milk market appeared to be about the same in 

1959 as in 1951. 

In order to determine whether the de.crease. in magnitude occurred 

within each size group or whether it reflr~cted individual producers 

changing their production levels, a further classification was made., 

The number O·f producers classified as magnitude l, 2, 3 were. expressed 

as a percentage of the total number of p,roducers in the respective size 

groups A, B. or C for each market for each year under consideration 

(Table IX). These percentages indicate whether production tended to 

become more stable, less stable, or to remain the same within each size 

group. 

For the size A producers in the Oklahoma City market, there was a 

decrease in the. percentage of magnittide l and magnitude 3 producers., 

The percentage of magnitude 2 producers increased from 1951 to 1959., 

3F d "'. . . f l 0 or e:c1.nit1.ons o t1ese terms, see page o. 
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TABLE VIII 

NUMBER OF PRODUCERS IN MAGNITUDE CLASSIFICATIONS 
WITIUN MAJm SIZE GROUPS, Ol(LAHONA CITY 

AND TULSA MII1CSHEDS, 1-1959 

S'1.ze !!D.S;nl . ..; 
Market Group tude 1951 1952 1953 1954 1955 1956 1957 1958 1959 

Oklahoma 
City A 1 5 4. 2 3 1 3 2 ., 0 ... 
(l) 2 23 25 31 30 19 13 13 16 16 

3 4-0 31 22 22 29 23 17 13 ll+ 
Total 68 60 55 55 49 39 32 30 30 

B l 4 6 l 6 9 5 6 5 4 
2 15 17 19 19 23 29 28 26 20 
3 9 11 14 10 5 11 12 11 11 

Total 28 34 3l!, 35 37 45 L~6 1.1-2 35 

C 1 (] 0 5 I 1 r; ~- l[; :5 6 
2 4 6 3 6 9 9 11 17 2l+ 
3 0 0 3 3 l~ 5 7 6 5 

Total 4 6 11 10 Ill- 16 22 28 35 

Combined 1 9 10 8 10 11 10 12 11 10 
2 42 L~8 53 55 51 51 52 59 60 
3 49 42 39 35 38 39 36 30 30 

Tulsa 
(2) A 1 l 1 0 l 1 1 1 0 l 

2 13 16 11 12 11 9 6 5 8 
3 18 18 13 9 12 7 15 13 11 

Total 32 35 24 22 24 17 22 18 20 

B l 5 6 2 6 8 6 3 3 3 
2 23 22 26 23 18 19 15 20 1t1-
3 12 9 15 15 13 18 19 16 14 

Total l~O 37 43 44 39 43 37 39 31 

C 1 2 l 5 4 2 5 5 3 5 
2 9 13 11 15 18 IL~ Hl 25 21 
3 5 2 5 3 5 9 6 3 11 

Total 16 16 21 22 25 28 29 31 37 

Combined l 8 8 7 11 11 12 9 6 9 
2 45 51 48 50 47 42 39 50 43 
3 35 29 33 27 30 34 LiO 32 36 



TABLE IX 

PERCENTAGE OF PRODUCERS IN MAGNITUDE CLASSIFICATIONS WITHIN :MA.JOO. 
SIZE GROUPS, OKLAH0.'1A CITY AND TULSA MIU<.SHEDS, 1951~1959 

Size. Magni-
Market Group tude 1951 1952 1953 1954 1955 1956 1957 1958 1959 

Oklahoma (Percent) 
City A 1 7.4 6.7 3.6 s.s 2.0 7.7 6.2 3.3 o.o 
(1) 2 33.8 41.7 56.4 51,1,. 5 38.8 33.3 t+0.6 53,.3 53.3 

3 58.8 51.7 40.0 [:(),. 0 50.,2 s::.c 53~1 l(-.,31'3 46.7 

B 1 14.3 17.6 2.9 17.l 24.3 11.1 13.0 11.9 11.4 
2 53.6 so.o 55.9 54.3 62 .. 2 64-.4 60.~ 61.9 57.1 
3 32.1 32.4 41.2 28.6 13.5 24.!J; 26.l 26.2 31.4 

C 1 o.o o.o 45.5 10.0 7.1 12.5 18.2 17 .9 17.1 
2 100.0 100.0 27.3 60.0 64.3 56.2 so.a 60.7 68.6 
3 o.o o.o 27.3 30.0 28.6 31.2 31.8 21 .. 4 14.3 

Tulsa 
(2) A 1 3.1 2.9 o.o 4.5 l.,t.2 5.9 4,.5 o.o s.o 

2 40.6 45.7 45.8 54.5 45.,8 52.9 27.3 27.8 40.0 
3 56.3 51.L~ 5l+.2 40.9 so.o 41 .. 2 68.2 72.2 55.0 

B 1 12.,5 16.2 L~., 7 13.6 20.5 14.0' 8.1 7.7 9.7 
2 57.5 59.5 60.5 52.3 Li,6. 2 44.2 40.5 51.3 45.2 
3 30.0 2l+.3 3Li. 9 34.1 33.,3 41.9 51.4 41.0 45.,2 

C 1 12.s 6.2 23.8 18.2 s .. o 17.9 17.2 : 'T;.7 13~5 
2 56.2 81.2 52.4 68.2 72.0 50.0 62.1 80.6 56.8 
3 31,.3 12.6 23.8 13.6 20.0 32.1 20.7 9,.7 29.7 

w 
w 



For the size A producers in the Tulsa market, there was only a slight 

increase in the percentage of magnitude l producers with the percentage 

of magnit:ude 2 i.md magnitude 3 producers remaining about the same. 

Ther,e is little evidence based on the relative number of producers that 

appreciable adjustments in magnitude we.re made by small size pr.oducers 

in the Tulsa market. Some net decrease in magnitude may have occurred 

in the Oklahoma City market., 

For the size B producers in the Oklahoma City market, there was 

some fluctuation in the percentage distribution of produ1~er magnitudes 

from year to ye&r, but the percent.age distribution in 1959 was about 

the same as in 1951. In general, a net increase in the percentage of 

magnitude 2 producers appears to have occurred at the expense of both 

magnitude l and magnitude 3 producers. In the Tulsa market, size B 

producet·s tended to move toward more unstable production with a large 

increase. in the percentage of magnitude 3 producers and a substantial 

decrease. in the percentages of both magnitude I anrl magnitude 2 pro­

ducers. 

For the size C producers in the Oklahoma Gity ma1·ket, there was 

little net movement toward more stable production. There was a de­

creasing percentage of magnitude 2 producers, with an increase in both 

the percentage of magnitude 1 producers and the percentage of magnitude 

3 producers. Howaver, the number of produc~rs ~lassified as size C was 

quite small, and the variation in percentages was quite large.. !n the 

Tulsa market for the size C producers, there wa:s little movement eithE!r 

toward or away from more stable production. There was a, slight increase 

in the percentage of magnitude 1 producers and a slight decrease in the 

percentage of magnitude 3 produce.rs. The percentage of magnitude 2 
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producers remained about the same during the nine-year period. 

1'he general tendency for producers to decrease magnitude in both 

markets from 1951 to 1959 appears to be related directly to the change 

in size of produce.rs. At the end of the period, there. were greater 

percentages of the large size producers which were stable or interme­

diate in terms of magnitude of seasonal fluctuation of production. 

This sugge.sts that an increase in size is the primary reason for the 

movement toward more stable seasonal production patterns. 

Changes in the Seasonal Patt~r:ns of Production 

The relative. number or percentage of produce.rs of a given size 

in a given market in a given year with highs in production dur.inf~ each 

season was tabulated as was the. percentage with lows in each season. 

Trends we.re calculated for changes in those percentages over time. The 

basic data utilized in estimating the percentages and trends are given 

in Appendix Tables I, II, III, and IV. The estimated regression coef­

ficients (b values) and the corresponding standard errors (Sb) are 

included in Table x. 

Size A Produce.rs.--There. is no statistically significant evidence 

of changes in seasonal highs of size A producers :i.n either the Oklahoma 

City or the Tulsa milk.shed. However, the percentage of producers with 

high production in the sprin:; ·months tended to decrease, and the per­

centage with high production ln the fal 1 months tended to increase. 

This is consistent with trends in the daHy ave.rage deliveries for the 

total markc~t. The pcr~entage of producers with high production in the 

winter months increased in Tulsa, but decreased in Oklahoma City. 



TABLE X 

ESTIMATED REGRESSION COEFFICIENTS AND STANDARD ERR<RS FOO. TRENDS IN 'm.E PER.CE!JTAGE OF 
PRODUCERS wrn1 IUG'HS ANO LOWS IN SPECIFIED SEASONS, TOTAL SAMPLE, 1951-1959 

Patterns 
Values High Low 

Size Esti- Winter Spring Summer Fall Winter Spring Summer· 
Market Group mated (l) (2) (3) (4) (1) (2) (3) 

Oklahoma 
** City A b -o.sso -0.405 o.o4a 0.151 0.077 1.208 ... o.443 

{1) Sb 0.481 0.198 o.847 0.124 0.878 0.187 0.671 

* * B b ... 0.165 -0.520 :·-~Q~l~5 1.ns 2.510 o.ns -1.440 
Sb o.866 0 .. 672 . J\052 o.747 1.001 o.452 o.883 

C b ... l.j •• 513 -1.400 0.332 3.900** 2.1sa* 1.622 -1.595 
Sb 2.770 0.120 'l .184 0.998 0.638 0.924 2.392 

Tulsa 
(2) A b 1.297 -2.428 0.233 · 0.548 -1 .. 117 ... 0.238 0.745 

Sb 0.620 1.688 2.284 1.043 1.599 0.587 2.157 

B b 0.558 -1 .. 343 -0.926 1.422* ~l.572 1.027 2.s42* 
Sb .0.533 1.039 1.125 0.434 1.307 0.653 0.985 

C b 1.033 -1.918 ... Q.875 2.355* -2.482 o.s9o o.492 
ab 1.430 1.148 1.201 0.929 -1.527 0.321 2.222 

* . Statistically significant at the 5 per cent probability level. 

** · Statistically significant at the l per cent probability level. 

Fall 
(4) 

-1.293 
1.10s 

-1. 792 
0.578 

-0.793 
1.063 

-1.443 
1.554 

-1.800 
0.586 

0.768 
0.852 

* 

* 

w 
~ 
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With respect to seasonal lows, there was an increase in the per­

centage of producers with lows in the spring months and a decrease in 

the percentage with lows in the fall months for both markets. However, 

only the trend for Oklahoma City of an increasing percentage of pro­

ducers .with lows i.n the spring months is statistically significant. 

Size B Producers.-.... There. was a trend toward a larger percentage 

of size B producers with highs in the fall months in both markets. 

The regression coefficients are statistically significant at the 5 per 

cent probability level. 'l'he increase in Oklahoma Ci!:y appears to 

represent some shift from all other patterns, but may have been pri­

marily a shift from highs during . the winter months. The increase in 

T~lsa appears to represent a shift from the spring and summer seasons 

only. The percentage of producers in Tulsa with a seasonal high in 

the wi.nter months actually increased. 

There was a statistically significant trend toward smaller per­

ce.ntages of size B producers wlth· lows in the fall months in both mar­

kets •. In Oklahoma City, there was also a decrease in the percentage 

with lows in the summer and an increase in the percentage with lows in 

the winter months. On the other hand, the percentage of producers wlth 

lows during the sumre.er months in Tulsa increased while the percentage 

with lows during the winter months decreased. 

Size C Produc~.--Trends for size C producers were similar to 

those for size B producers. The trend toward a larger percentage of 

producers with highs in the fall months 5-ncr~ased in both markets, and 

the trends were statistically significant. Some decrease occurred in 

the percentages with highs in th-e spring months in both mnrkets. Ill 

the winter months, the regression coeffici~nt was negative for Oklahoma 



City and positive for Tulsa, indicating opposite trends during this 

season o:E the year for the two markets. 
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Trends in percentages of size G producers with lows during the 

various seasons of the year for OklahorJ.a City were not conniste.nt with 

trends for Tulsa. There was a statistically significant increase in 

the. percentage of Oklahoma City pr·oducer:s with lows during the wint~r 

months. The trend was negative and not statistically significant for 

Tulsa. A slight increase in the percentage of pr·oducers with lows 

during the spring months may have occurred in both markets. Wi.th re.­

speet to the percentage of producers with lows during the summer and 

f.all seasons, a slight de.crease is indicated for Oklahoma City while 

a slight increase is noted for Tulsa. 

In summary, the adjustments in seasonal patterns by producers 

includE: a significant incr.ease in the percentage. of producers exhib-­

iting a fa 11-high pattern in both markets, especially by the. producers 

with larger volumes of milk sales. This adjustment represents a shift 

away from a high duri.nc; the spring months in Tulsa and away from a 

high during the winter months in Oklahoma City. 

As producers in both markets adjusted significantly toward a 

fall ... hig;h pattern, there was also a significant adjustment in seasonal 

lows. Relatively fewer producers had a low during the fall months. 

Small size producers in Oklahoma City shifted to a spring .. low and the 

medium and large si.ze producers shifted to a winter-low pattern. In 

the Tulsa market, the medium size prc:luccrs shifted to a summer-low 

pattern. There is some evidence of a shift away from a seasonal low 

in the fall months by producers of smaller and larger sizes t but the. 

trends were not significant, and there was no appreciable trend in 
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increasing num.be.rs during other seasons. 

Changes in Patterns During Selected Time Periods 

The distribution of the total number of producers exhibiting six 

selected basic patterns during each year in each market are shown in 

Table XI.. Change.a in these numbers from 1951 through 1959 indicate. 

a relative decline in the. number of producers with the spring high-

fall low pattern, the winter-high pattern, and, to some extent, the 

summer .. high pattern. Large increases are indicated for the number of 

producers with both the fall-high and the level pattern of production. 

TABLE XI 

NUMBER OF PRODUCERS CLASSIFIED BY BASIC PATTERNS, 
Ol:CUHCl•lA CITY AND TULSA NILKSHEDS, 1951-1959 

Patterns Market 1951 1952 1953 1954 1955 1956 1957 1958 

Spring High- l 23 17 15 15 16 12 12 0 
u 

Fall Low 2 18 ll!- 15 10 14· 8 7 10 
1&2 in 31 30 25 30 20 19 18 

Spring High- l 13 22 18 18 16 27 12 16 
Nonfall Low 2 13 36 27 26 23 27 20 19 

1&2 26 58 4,5 44 39 54 32 35 

Sun1i.11er-High 1 22 19 25 12 11 14 11 18 
C, 2 36 16 11 5 8 6< 16 17 
1&2 58 35 36 17 19 20 27 35 

Fall-,.!Ugh 1 5 6 9 14 11 20 19 26 
2 6 3 8 9 9 IL~ 13 22 

1&2 1l 9 17 23 20 34 32 48 

Winter-High l 18 16 14 15 19 9 23 11 
2 4 3 8 11 11 12 16 6 

1&2 ''22 19 22 26 30 21 39 17 

No-High l 19 20 19 26 27 18 23 21 
2 11 16 19 27 23 21 16 14 

1&2 30 36 38 53 50 39 39 35 

1959 

5 
13 
18 

18 
15 
33 

26 
19 
45 

18 
8 

26 

5 
10 
15 

28 
23 
51 
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Changes in the total number of producers with a given pattern do 

not necessarily indicate uniform adjustments by all producers. Poten-

tially, each producer with a given pattern in a given year could have 

a diffei;ent pattern in each subsequent year. Conoequently, a tabula ... 

tion was made which indicated for the. group of "9rodUC<$rn with each 

patt,ern in 1951, the distribution of patterns adopted by those pro-

ducers in 1954. A similar tabulation was made for each pattern existing 

in 1955 and the final pattern evident for 1959. These tabulations are 

included in Tables XII and XIII. The reason for separating the 1951-

1959 period into two periods is the difference 1n pricing patterns 

·1· d 4 Utl. J.Ze • 

Spring High-Fall Low Pattern 

1951 to 1954 Adjustments.--From 1951 to 1954, over one-half the 

producers switched the. season in which high production occurred and 

more than three-fourths switched the season in which low production 

occurred. Less than 20 per cent of the produce.rs with this pattern 

in 1951 maintained the same pattern and magnitude in 1954. About 40 

per cent of the producers decreased the magnitude of seasonal variation, 

in production. 

Of the producers adjusting seasonal high production patterns, 

approximately one-half changed to a pattern with no-high and approxi .. 

mately one-third moved to either a summer-high or a winter-high pattern. 

Apparently, the adjustments by producers from 1951 to 1954 in the two 

4 , See page 12. 



TABLE XII 

ADJUSTMENTS IN SEASONAL VARIATION FCR PROOUCERS WITH PATTERNS CLASSIFIED AS SPRING ... OR S~ER-H.IGH 
1951 to 1954 AND 1955 to 1959 

Chanie in Magnitude Chan~e in Seasonal Hiihs 
Maintainence · Adjustment Adjustment Change in 

Time of Pattern & to Lower to Seasonsa Seasonal Lows 
t>attern Period Market Magni tu.de Total Magnitude Total l 2 3 4 6 Total 

Spring High- (Percent) 
Fall Low 

1951- 1 17 57 75 57 -- --- 31 -- 46 74 
1954 2 16. 22 77 50 33 -- -.. -- 56 83 

1+2 . 17 41 78 54 23 - 23 -- 50 78 

1955- 1 6 62 81 81 .... -- 38 23 -- 88 
1959 2 14 57 88 43 -- -- 33 -- 50 57 

1+2 . 10 60 83 63 -- -- 37 -- 26 73 
Spring lligh .... 
Nonfall Low 

1951- l 0 39 19 85 -- -- 27 -·- 45 77 
1954 2 · 23 45 80 31 25 -- ..,._ -- 75 69 

1+2 12 42 79 58 20 -- 20 -- 53 73 

1955- l 13 44 86 69 -- -- 45 -- 36 56 
1959 2 0 39 67 70 -- -- 44 .... 25 78 

1+2 5 41 76 69 -- -- 44 -- 30 69 

Summer-High 
l951- 1 5 32 72 86 .,._ 53 ...... ·- 32 68 

1954 2 3 53 79 92 - 48 -- -- 33 81 
1+2 3 45 76 90 ..... 50 ·- -- 33 76 

1955.,. l 0 55 65 73 ...,._. 38 -· 25 38 82 
1959 2 13 :75 33 63 ... - 60· -- .. - 40 38 

1+2 5 63 51 68 -- 46 -- -- 38 63 

a 
Only major changes are reported. 

,Ill' .... 



l'ABLE XIII 

ADJUSTMENTS IN SEASONAL VARIATl ON BY PRODUCERS WITH PATTERNS CLASSIFIED AS 
WINTER-; FALL•, AND NO_-HIGH, 1951 to 1954 and 1955 to 1959 

Chang~ in Magnitude Chan;e i~ Seasonal Ri!hs 
Maintainence AdJustment_ Adjystment 

Time of Pattern &. to Lower to Seasonsa 
Pattern Period i1arket Magnitude Total Magnitude Total l 2 3 4 6 

Fal.l-High (Percent) 

1951- l 0 20 100 60 .,._ 33 ~- -- 67 
1954 2 0 67 50 83 20 20 -- -- 60 

1+2 0 45 60 73 -- 25 -- -- 63 

1955- l 9 36 100 82 _ .. 22 22 -- 44 
1959 2 0 44 75 78 _.,. 43 -- -- 29 

1+2 5 40 88 80 ..... 31 ...... -- 38 
Winter-High 

1951- 1 6 59 69 71 _.., 42 -- 33 25 
1954 2 0 50 50 75 -- -- 33 33 33. 

1+2 5 57 67 71 -·- 33 -- 33 27 

1955- l 11 ll 100 89 ..,.,., 25 31 -- 25 
1959 2 9 73 37 73 .... 

-- 25 38 38 
1+2 10 34 so 83 -- ·- 29 25 29 

No.,.High 
1951 ... 1 15 40 12 75 33 33 Jl!IIII, .. 20 ...... 

1954 2 18 64 0 64 43 - ...... 43 _.,. 
1+2 16 48 6 n 36 27 · -- 27 --

1955 ... l 25 54 7 68 .... 32 32 37 -1959 2 9 65 14 61 ..... 50 29 ...... --
1+2 18 59 12 65 -- 42 32 26 ...... 

a 
Only major changes are reported. 

·Change in 
Sea$onal Lows 

Total 

100 
f,7 
82 

73 
56 
65 

65 
75 
67 

56 
55 
55 

75 
73 
74 

68 
78 
73 

.,:, ..., 



markets were similar except for the relative numbers of producers 

adjusting magnitudes. over 50 per cent in Oklahoma City, but only 

about 20 per cent in Tulsa, adjusted the magnitude. of seasonal varia­

tion. 

43 

1955 to 1959 Adjustments.--There was a continued and very notice­

able decline from 1955 to 1959 in absolute numbers of producers with 

the spring high-fall low pattern in the Oklahoma City market.. The 

decline was much less in the Tulsa market. Fewer than one-sixth of the 

producers with the spring high-fall low pattern in 1955 maintained the 

same pattern and magnitude in 1959. About 60 per cent of the producers 

in each market adjusted the. magnitude of season.al variation. Of these, 

about 83 per cent decreased the magnitude. 

Four out of five producers in Oklahoma City changed the seasonal­

high pattern, but only about two out of five producers in Tulsa made 

this same change. Of those producers changing seasonal-high patterns 

in Oklahoma City, the major move was to a sunlli1er-high pattern. In Tulsa, 

some producers also changed to a summer-high, but over 50 per cent 

adjusted to a pattern with no seasonal high. About 57 per cent of the 

producers in Tulsa and about 88 per cent in Oklahoma City adjusted pro­

duction patterns away from a low during the fall season. 

From 1955 to 1959 the adjustments in magnitude of seasonal varia­

tion by producers with this pattern in the two markets were comparable, 

but the percentage of producers adjusting away from this pattern was 

about twice as great in the Oklah:,ma City as in the Tulsa market. There 

was a greater adjustment to a pattern with 11.0 seasonal.high in the Tulsa 

market than in the Oklahoma City market. 
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Spring Hit;h-Non Fall Low Pattern 

1951 to 1954 Adjustments.--Exactly the same number of producers 

exhibited the spring high-non fall low pattern in 1951 in each market, 

but this number was relatively small compared with the number of pro­

ducers having other patterns. By 1954, a substantial increase in num­

bers was evident for this pattern. The increase came almost exclu­

sively from producers with another pattern type in 1951, since no pro­

ducer in Oklahoma City and only about one-fourth of the producers in 

Tulsa maintained the same pattern and magnitude through out the period. 

About 40 per cent of the producers in each market adjusted magnitude, 

and of these, four out of five decreased the magnitude of seasonal vari ... 

ation in production. 

About 85 per cent of the. producers in Oklahoma City changed the 

seasonal-high pattern, but less than one-third of the producers in Tulsa 

made this same adjustment. The major shifts in both markets were to 

the pattern with no seasonal high in product.ion. i:-1ost producers also 

changed production patterns in such a way that the seasonal low occurred 

during a different season in 1954 than in 1951. 

1955 to 1959 Adjustments.--About one-half more producers in Tulsa 

than in Oklahoma City had a spring high-non fall low seasonal production 

pattern in 1955. By 1959 there was no re.al change in total m.:t11bers in 

Oklahoma City with this pattern type, but a substantial decrease had 

occurred in Tulsa. Less than one out of five producers in Oklahoma City 

and none. in ·tulsa maintained the same pattern and magnitude in 1959 as 

in 1955., Only about 40 per cent of the producers in each market adjusted 

magnitude by 1959, but two-thirds or more of these became more stable 

producers. 
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About 70 per cent of the producers in each of the. markets switched 

the season of high production with almost one-half moving to a summer ... 

high pattern. There was also a substantial adjustment to a pattern with 

no seasonal high in each market. The adjustment in seasonal lows was 

much greater in Tulsa, but more than one-half of the producers in each 

market made this adjustment .• 

Summer-High Pattern 

1951 to 1954 Agjustments.--The total number of summer-high pattern 

producers relative to the total number of producers in each market indi­

cated that this was a very important pattern in 1951. A significant de­

crease in total numbers occurred in each market by 1954. Virtually no 

producers in either the Tulsa or Oklahoma City markets maintained the 

summer-high pattern from 1951 to 1954. Less than one-half the producers 

changed the magnitude of seasonal variation, but over 70 per cent o.f 

these had smaller magnitudes of seasonal variations in production. 

Approximately nine out of ten producers in each of the markets 

with the summer-high pattern in 1951 changed this pattern by 1954. The 

major move was to a spring-high pattern, indicating considerable poten­

tial for shifts between adjacent seasons depending on weather conditions 

and other factors. More than 70 per cent of the produce.rs had lows in 

a different season in 1954 than in 1951. 

1955 to 1959 Adjustments ...... The number of producers with the summer ... 

high pattern in 1955 was large.st for Oklahoma City, although numbers 

were relatively small in each market. By 1959, there was a very signif­

icant increase in total numbers in each of the markets. Few individual 

producers, none in Oklahoma City and less than 20 per cent in Tulsa, 
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maintained the same pattern and magnitude in 1959 as in 1955. From one­

half to three-fourths of the produce.rs changed the magnitude of seasonal 

variation from 1955 to 1959. Of those producers adjusting magnitude, 

65 per cent in Oklahoma City and 33 per cent in Tulsa decreased it. 

The rnajority of the producers in both markets adjusted the season 

in which the highest production occurred. The major movement was to a 

spring .. hig;h, but some producers also moved to a pattern with no seasonal 

high. More than four out of five producers in Oklahoma City switched the 

season of the year in which production was lowest while only about one 

out of tht·ee producers in Tulsa made this same. adjustment. 

Fal 1-High Pattern 

1951 to 1954 Adjustments.--The number of producers maintaining a 

fall-high pattern in 1951 was rt\latively small in each market. By 1954, 

numbers increased markedly in Oklahoma City over what they were in 1951. 

No producer in either narke.t with this pattern in 1951 maintained the 

same pattern and magnitude in 1954.. The majority of producers maintained 

the same magnitude of seasonal variation in 1954 as in 1951, but there 

was some adjustment toward greater stability in each market. 

Most of the. producers in each market chtrn;:;ed the season for highest 

monthly production in 195L~ as compared with 1951. The most significant 

movement was to a pattern with no seasonal highs. At le.a.st three out 

of five of the producers adjusting the seasonal-high pattern moved to a 

pattern with no high. There was also some movement back toward a spririg­

high pattern in each market. Most of the producers in both markets also 

changed the season in which the lowest monthly production occurred. 

1955 to 1959 Adjustments.--From 1955 to 1958 there was a continued 

increase in the total number of producers with a fall-high pattern; in 
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each market the total numbers doubled. However, total numbers dropped 

sharply in 1959 as compared with 1958. In 1959 as compared with 1955, 

virtually no producers maintained the same pattern and magnitude. About 

one-third of the producers adjusted the magnitude. of seasonal variation, 

and the majority of these decreased the magnitude. 

About foU:r out of five producers in each market shifted the sea­

sonal high pattern from 1955 to 1959. The majority of producers moved 

to a seasonal patter.n with no high or to a summer-high. Most of the 

producers also adjusted their timing of seasonal low production. 

Winter-High Pattern 

1951 to 1954 Adjustments.--The number of producers in the Tulsa 

market with seasonal higbs in production during the winter months in 

1951 was quite small. There was a significant percentage increase in 

the number· of winter-high pattern producers in the Tulsa 111.arket by 1954, 

but the absolute number was little more thnn.one-half as large as in 

the Oklahoma City market. Very few producers in e!i.the;r market inain­

tained the .same pattern and magnitude in 1954 as in 1951. Approximately 

one-half of the producers changed the m.agnitude of seasonal variation. 

Of those producers adjusting magnitude, at least 50 per cent decreased 

the magnitude of seasonal variation in production. 

About three-fourths of the producers adjusted the season of highest 

production. The major changes in. Oklahoma City were toward either a 

spring-high or a no-high pattern. Of those producers adjusting in Tulsa, 

the major changes were toward the summer-high, fall-high, and no-high 

patterns. Most producers also adjusted the timing of the seasonal low 

in production. 
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1955 to 1959 Adjustments,.--From 1955 through 1959 there was a sub­

stantial decrease in the number of producers with a winter-high pattern, 

but most of the decrease occurred in the Oklahoma City market. Of all 

producers with this pattern in 1955, only about one out of ten main­

tained the same pattern and magnitude in 1959,. There was little adjust­

ment in magnitude by producers in the Oklahoma City market. About 75 

per cent of the producers in the Tulsa i.uarket adjusted magnitude, and · 

most of them increased the magnitude of seasona 1 variation. 

A large percentage of the producers in both markets adjusted the 

pattern of seasonal hi1;1hs. Pl.Aoducers shi:Eted to spring-high, summer­

high, and no-high patterns in the Oklahoma City market and to summer­

high, fall;..high and no-high patterns in the Tulsa market. More than 

one-half of the produce.rs with a winter-high pattern also adjusted the 

season in which the lowest monthly production occurred. 

No-High Pattern 

1951 to 19511- Adjustments .--There was twice as many producers with 

a no-high pattern in Oklahoma City as in Tulsa in 1951. From 1951 

through 1954, numbers increased in each market. Apprmdmately 15 per 

cent of the producers in each market maintained the same pattern and 

magnitude in 195L!. as in 1951. Approximately one-half of these. producers 

changed the magnitude of seasonal variation by 1954; they increased the 

magnitude of seasonal variation. 

More than one-half of the producers switched the seasonal high pat­

tern. 'I'he major moves in Oklahoma City were to winter- and spring-high 

patterns. ln Tulsa, the major adjustments were to winter- and fall ... high 

patterns. Almost 75 per cent of the no-high pattern producers in each 
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of the markets also adjusted the seasonal low pattern of production,. 

1955 to 1959 Adjustments,.--There was a relatively stable number of 

producers with a no-high pattern from 1955 to 1959 in each of the two 

markets,. Only one out of five producers in Oklahoma. City and virtually 

no producers in Tul13a with this pattern in 1955 mnintained the same 

pattern and magnitude in 1959. 

Hore. than 60 per cent of the produce.rs in each market switched 

from a no-high to a seasonal high pattern. However, uniform adjust­

nients were not made in either market.. In Oklahoma City, producers with 

a no .. high pattern in 1955 switched to patterns with highs in the spring, 

summer, and fall. In Tulsa only changes to the spring .. and summer-high 

patterns were evident. With the adjustr,1.ent to a seasonal high, most 

producers also adjusted to a seasonal low pattern of production. 

of Adjustments by Sample Producers 

l'he average seasonal variat::..:;,n in production for the sample of pro­

ducers conceals much of the variability at the individual producer level. 

In 1951, producers in the Oklahoma City area generally were smaller than 

in the Tulsa area. By 1959, producers in both areas substantially 

increased milk deliveries, and the differential in size be.tween the two 

milksheds narrowed. Analysis of changes in magnitude of seasonal varia­

tion of production indicates that much of the. increase in stability 

appears to relate directly to this growth in size. o.f producers. Analysis 

of changes in the pattern of seasonal variation in production indicates 

that a net movement away from seasonal highs during the spring season 

and toward a non-high or a fall-high pattern has occurred. 
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Analysis o.f changes in patterns of seasonal variation for producers 

\'Jith selected patterns ln 19.Sl and in l95S reveals an a1most random 

change io patterns from one year to the next. few producers maintained 

the same magnitude and pattern from one year to the next. There was. 

however, some tendency for movement u'.•tay from the. spring high-fall tow 

pattern to a no•high or a fall•high pattern. There \"1as also a net move• 

ment away from a pattern with lows in the faH. The greatest probability 

for change was to an irrfnedlately preceding or succeeding season. This 

t:'.ras particularly true for changes bet'lr.teen the spring- and st.mtner-hi gh 

patterns, ,and may have resulted primarily from the variability in weather 

which reflects, in part. variabf Hty in the quantity and quality of 

roughage supplied by pasture. 



CHAPTER IV 

VARIABILITY IN SEASONAL PRODUCTION PATTERNS 
FOR INDIVIDUAL PRODUCERS 

Analysis of variance techniques are used to establ:i.sh differences 

in the percentage of average production for each month for the producers 

included in the sample. Differences among producers are postulated to 

result from the city or location of the milkshed, the size of the dairy 

enterprise, the pattern-type classification of the producer, and the 

year of production., Grouping of producers into typical groups was 

based on the results from this analysis. 

Analysis of variance, according to Snedecor(4, p. 239), is "a par-

titioning of degrees of freedom and corresponding sums of squares." In 

a heirarchal classification, which is the design selected for this study, 

the immediate objective is the separatit:tn of sums of squares due to th.e 

sources of variation. The hypothesized sources of variation in this 

study are: (1) city or market, {2) producer size within city, (3) pro-

ducer seasonal pattern within size within city, and (4) year within 

pattern within size within city. The mathematical model used is X .. 1 1 l.JK ID 

I' + Al.. + B. . + C .. k + D •. 1 1 + ( •. ·kl where 
LJ l.J l.J :t 1r m 

X = observed monthly production as a percentage of the 12-month 
moving aver age 

II = average production 
A= city 
B = size 
C = pattern 
D = year 
(=error 
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and i ::: l , 2 ; j = 1 • • • • 9 , k = 1 ••• 2 l , l = 1 ..... 9 , and m = 1 " •••• n. 

This model is explained by Pulley (10, p. 3). 

It is assur:ied in the analysis of variance that A, = N(O, CSA), B .. = 
... i..J 

= N ( 0 , CTD) and ~ • .1 ,- = N ( 0 , ~E) • 
l.JX.utl ' 

Null hypotheses tested using the variance ratio test were the 

following: (1) <SA~"' O, (2) a1/ = O, (3) O'C2 = O, (,4,) 0'0 2 = O. The 

variance ratio test is also explained by Snedecor (4, pp. 244-245) .. 

If the F-test of the various component3 of variance, city, size, 

etc. is significant for each component tested, then the conclusion nor-

mally reached is that production v:::.ries from city to city, pattern to 

pattern, size to size, and year to year. If t.l:.e F-test of a component 

is not significant, the.n the conclusion normally reached is that the 

component tested is not a significant contributor to the explanation of 

the total variance of production. In other words, the effect on the 

total amount of variance due to the component tested is negligible. If 

the ef.f:ect of a component is negligible then it may be concluded that 

the variation explained by that component is only that which may be 

expected in sampling from a single normal population.. 'rhe comparisons 

used for establishing statistical significance are as follows: (1) if 

the calculated F is < F .os then the empirical F value is not significant, 

(2) if F .OS !S F cal. < 1\oi then the empirical F value is significant, 

and (3) if F .Ol ~ F cal. then the em.pirica.l F value is highly significant. 

The theoretical values of F for convenient COlil.binations of degrees of 

freedom for the 5 per cent and 1 per cent probability levels may be 

found in Snedecor (J.~, pp. 246-249).. 
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Combined Markets 

Analysis of variance techniques were applied to the Oklahoma City 

and Tulsa markets combined. The markets were combined in order that 

the hypothesized source of variation• market or city, could be tested 

f€>r significance,. The results of these tests are included in Table XIV. 

l'he tests indicate thh.1t city was usually a significant contributor to 

the total variance. The F-test for city was statistically significant 

for ten months. In eight of the months the F values were highly signif• 

icant. Differences between cities were not indicated for the months of 

June .and August. The test of the producer s:i.ze. c.omponcnt of variance 

was significant for ea.eh of the twelve months, eleven at the 1 per cent 

and one 'at the 5 per cent probability level. The E'-test of the pattern 

component -of variance indicated that pattern was highly significant for 

each month. Generally, the t-est foc differences between years was incon­

clusive since only during six months of the year were differences be,... 

tween yeax-s indicated. 

Three conclusions are reached from this analysis. First, city is 

a significant contributor to total variance during certain months., 

Therefore, the two markets, Oklahoma City and Tulsa, cant1ot be combined 

for all comparisons but must be kept separate. in further analyses., 

Second• the tests of size and pattern indicate that both are highly sig ... 

nificant components of tot.al va:-ciance.. This implies that there does 

exist a highly significant a.mount of variation in the percentage of 

average. production for the different production patterns within different 

sizes and between different sizes within the two markets. l'he two com­

ponents of variance, size and pattern, cannot be ignored in further con­

siderations. Third, the component of variance, year, may not be a 



TABLE XIV 

F-TEST VALUE;S OF SELECTED CCMPONENTS OF VARIANCE, CQ:1.13INED MARKETS IN OKLAHCMA, 1951-1959 

Component 
Tested Jan. Feb. Mar. Apr. Nay June July Aug. Sept. Oct. Nov. Dec. 

~"r* ** ** ** ** ·* ** ** * * City 15.27 51.08 26.15 6.86 66.29 1.22 5.18 1.4,9 26.25 13.86 7.10 5.62 

** ** ** ** ** ** ** ** * ** ** ** Size 12.31 10.10 6.77 3.65 18.43 17.25 14.86 15.58 2.03 12.44 .23.27 16.40 

** ** ** ** ** ** ** ** ** ** ** ** Pattern 5.47 6.97 4.75 4.95 s.ss 5.53 7.04 11.36 4.,88 5.56 a.ss 4.92 

** ** * ** ** * Year 1.11 1.18 1.01 1.09 1.11 1.09 1.21 1,.14 1.19 1.19 1.02 1.16 

* Empirical "F value" significant at the 5 per cent level. 

** Empirical "F value" significant at the l per cent level. 

¥! 
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significant contributor to the explanation of total variance except 

durin~ the: summer. Thus, the possibility exists for combining the nine 

individual years of de.ta within each market. 

Individual Markets 

Analysis of variance techniques were. also used for the separate 

markets. This was done. in order to determir.e if pattern, s izc, and year: 

are significant in explaining; variati-on in prodHction within each market. 

The res,11 ts of the. tests of components of variance .for the Oklahoma City 

market are contained in Table XV. 

For the Oklahoma City market, the F-te.sts indicate: that size was 

statistically significant fc,r each month. The. F values are significant 

at the 1 pt~r cent level of probability for eleven months and at the 5 

per c.ent level for one month. Differences in patterns were. highly sig­

nificant in each of the. twelve months. As in the. combined markets, dif­

ference.:. between years were not statistically significant except in se­

lected months and these we.re not always the same for both markets. These 

tests of significance indicate that monthly production as a percentage 

of annual production varies from pattern to pattern and from size to 

size, but may not vary consistently from year to year. 

The empirical F values for the 'tul:H1 market analyses of variance 

are also included in Table XV. Size as a compommt of the total ·variance. 

in the. 'rulsa market was highly significant in all months except September. 

Pattern differences wc.:re h:i.ghly significant in each month, but year dif­

ferences were statistically sighificant only for the four months of 

January, March, April, and August. 

Generally, the results for each city were about the same as for the 

combined markets. The only major differences were ,the months where 



TABLE XV 

F-TEST VALUES OF SELECTED C01PONENTS OF VARIANCE, OKLAHQ\1A CITY AND TULSA MARKETS, 1951-1959 

Component 
Tested Jan., Feb. Mar. Apr. May June July Aug. 

Oklahoma City Market 
** ** * ** ** ** ** 

Size 9.14 4,.39 2.53 2.82 27.82 19.00 B.69 9.84 

6.2s** ** ** ** ** ** ** Pattern 7.54 l.J..65 s.o9 9.77 6.24 7.47 12.04 

* * Year 1.01 1.27 1.12 1.02 1.06 1.06 1.23 1.os 

Tulsa .Market 
** ** ** i-r* ** ** *'' Size 15.96 18.82 13.16 4.54 10 .. 09 15.50 21.44 21,.23 

** ** ** *"'l<t ** Pattern 4.,73 6.56 5.18 4.,85 7.47 ti.86 

* * * Year 1.29 1.06 1.23 l.24 l.lG 1.12 

*Empirical F significant at the 5 per cent level. 

** Empirical F significant at the 1 per cent level. 

** ** 
o.6B 10 .. 73 

1.20 1.2s 

Sept. Oct. Nov. Dec. 

** ** ** ** 
3.12 18 .. 26 34.76 16.35 

'~* ** ** ** 
s.46 6.00 10.82 5.72 

* * * 1.22 1.24 1.24 1.21 

** ** ** 1.06 s.9s 13.86 16.51 

** ** ** ** 4.35 5.26 6.67 L~.19 

* 1.16 1.14 1.12 1.10 

** 

** 

* 

** 

** 

U1 
0\ 
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differences were indicated. In Oklahoma City, differences between years 

were indicated principally for the last half of the year. In 'I'ulsa, on 

the other hand, differences between years were indicated mainly f.or the 

ti:r;st half .of the year. 

Selected Patterns 

Certain basic producer pattern types were selected for further anal­

ys i.s. These patterns were selected from. among the original 21 possible 

patterns for each of the three different magnitude classificatione. They 

are (1) spring high-fall low, (2) spring high.non fall low, (3) winter­

high, (l,1.) summer·-l1igh, (5) fall-high, and (6) level or no-high., '!'he 

spring high-fall low and the spring high-uon fall low patterns were se­

lected for consideration due. to the nature of the production seasonality 

problem mentioned e:arlier. The winter, summer, :call, and no-high pat­

terns were selected to represent the remaining pattern types • 

• ,11alyses of variance were ealculated for the six patterns in order 

to test the significunce .of size as a component of total variance for 

similar production patterns, aggregated over the. nine ... yea.r period. The 

results are included in Table A"VI. For the spring high-fall low pattern, 

the test of size as a ccmpouent of variance was significant during the 

months of May and November for Okluhoma City, and during September for 

·tulsa. '!'here.fore, within the spring high-fall low pattern, size is not 

an important factor in e:cplaining variation in production e.."tpressed as 

a percentage of the moving average. 

1'he same conclm3ion did not appear warranted for producers with the 

spring high-non fall low pattern. For this pattern, the test of size as 

a component of variance was highly signifi~ant in the Oklahoma City 



TABLE :KVI 

F-TEST VALUES OF SELEC'tE:D CCMPONENTS OF VARIANCE, BASIC PATTERNS IN OICLAHO:"lA. ~1ARKETS, 1951-1959 

Component 
Pattern City Tasted Jan. Feb. Ma:r:,. Apr. Hay June. July Aug. Se.pt. Oct. Nov. Dec. 

Spring High-
Fall Low 

** 1 Size 2.83 .22 .95 .72 7 .57 *·J< 2.57 .73 .74 .54 • 97 s.20 2.30 
2 Size .64 .42 .47 .06 1.57 .30 .74 2.17 4.92** 1.60 2,.60 .26 

Spr in.g Hit&h-
NonFa.11 Low 

10.83:: 7.42:: .44** .16 ** 1 Size 2.97, 1.19*~ .15** 1.52 2.23 5.71 2.10* .21 ** 
12.16K* 14.44 '8.73 .ss * 2 Size 13.09 16.10 B.83 1.34 .43 4.59 3.84 8,.91 

Winter-High 
i Size .21 1.99 1.06 1.54 1.14 .os .01 1.93 1.38 .49 .50 .72 
2 Size .75 .64 .so .rn 1.68 .73 1.04 .49 .62 3.79* 1.47 .52 

Summer-High 
** ** 1&2 City .07 1.99 3.21 1.14 .07 1.32 .49 1.36*1- 14.05 8.40 .98 90 

• • o*-!' 
Size .15 1.64 3.19 3.02 .65 .18 1,.72 6.79 1.35 1.81 1.49 3.71 

Fall-High 
* 1&2 City 2.08 1.73 .. so 3.73 14.66 2.57 .30 1.76 .13 .43 ,.17 .oo 

Size 1.19 .63 .76 1,.85 1.03 .38 1.65 .61 .39 1.22 8") . ..; 1 .. 21 
No.-High 

* 
.,, 

* ·k 
4.53* 

.. 
1&2 City • oo 1.72 6.13 .so* s.4i~ 2.32 6.40 2.18 4.20 3.84 .12 ... ** . '";-, Size 2.34 1.24 .53 2.10 1.03 .as 1.26 1.65 1,.55 1.12 4.34 2.83 

--~----~-~: ......,.___.~~~~~~--~~~~~~~-~~~~~~~~~~--~~~~~~~~~~~~--~~~~~~~~~~~~~~ 

1''Empirical F significant at the 5 per cent level. 

** Empirical F. significant at the 1 per cent levl:!l., 

VI 
00 
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market during the months of Nay, J'une, and October. In the Tulsa market 

the test of size was highly significant during the months of Janua!':y, 

February 1 March, llay, June, July and December and it was s ignif ic;:.:,-11t 

during the months of October and November. Evidence from these tests 

indicate that size is important and that producer sizes should not be 

agBregated in each market in the study of the. spring high-non £all low 

patterns. 

For the winter-high pattern, the test for size was not significant 

during any month of the year in the Oklahoma City market. Eor the Tulsa 

market the test for size was statistically significant only during the 

rocinth of Octotcr_. There.fore, sizes may be combined in each market foi· 

proclucers with seasonal high production in the wintei: months. 

Both size end city differences were tested for the surmner-high 

pattern. 'l'he test for differences between cities or markets was highly 

significant only during the months of f:le.ptember and October. During 

the other ten months, there was no basis for separation of the markets. 

With respect to size, the test was highly significant only during the 

months of August and December. The:ce is little evidence to suggest 

that sizes and cities can n-ot be aggregated within the suuwer-high pat ... 

tern of seasonal variation L .. production. 

For the fall-high pattern the city differences were statistically 

significant only during the monti.1 of Hay. The test of the difference 

in she was not statistically significant for any month. 'I'he conclu ... 

sion reached is that producers having a fall-high pattei:n might be 

aggregated into one group, ignoring relative sizes of producers and 

the individual market. 

"!!'or those producers exhibiting a no-high pattern of production, F­

tests of city were significant during five months and the F-tests for 
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size were significant during · three moaths • two at the. 5 per cent proba­

bility level and one at the 1 per cent fovel. !'his evidence is incon­

clusive with respect to aggregation of producers into one group based 

on all sizes and both cities for this pattern. 

The analyses of variance for the selected patterns indicate that 

producer size and the specific market may be. ign.ox:ed in most within-

pattern groups. 1'11e primary excep1i:ion: is size within the spring high­

non, fall low pattern for the 'rul.sa ma.rkc:t. 

J 

'r'hese result.s, plus the. information gain~<l from the previous analyses 

indicate. that pattern is the .most important factor in explaining differ­

ences among producers in the percent.age o.c o.ve:;:·a.ge pro<luction duri11.g a 

specific month of the season. In some instances, separate corwideration 

should be given to the city and to the size. oi the producer for specific 

seaaoi:~al patterns cf production. 

Based on these tests. on the analyses explained in Chapter III, and 

on thf.:. results from plotting average. seasonal patterns for: vsrious oub­

classif ications,. the average s~asonal variation in production for ea~h 

of 19 selected grcups of producers wa.s deterru:ir.ecl. The percentage of 

average production for each month and the standard deviation of the per­

centages are shown in Table :X"VII. ln cc.41paring the patterns fer each 

of the groups, there is a tendancy for small size producers to have 

greater seasonal variation than the mediilll.1 and large size pt·odncars for 

each market. There is also a tendency for producers of a given size in 

the Tulsa milkshed to have greater seasonal variation than in the Okla­

homa City milkshed for those patterns in which there were differences 

betwea.'1. the. two milksheds. 



TABLE XVII 

SELECTED STATISTICS ON AVER.AGE SEASONAL VARIATION OF PRODUCTION IN THE OKLAHCMA METROPOLITAN 
Mil1< MARKETING AREA , NINETEEN REPRESENTATIVE CLASSIFICATIONS , 1951-1959 

Size City Value Jan . Feb . Mar . Apr . May June July Aug . Sept . Oct . Nov . Dec . 
Percent of 12-Month Moving Average 

Spring High-Fall Low Pattern 
A 1 , 2 Mean 86 . 25 90. 85 110. 77 122 . 15 142 . 06 127 . 25 117 . 35 99 . 55 82 . 59 72 . 19 68 . 20 80. 79 

s 2 (16 . 85) (14 . 62) (18. 75) (20 . 51) (16. 31) (18 . 88) (17 . 80) (16 . 48) (17 . 72) (16 . 98) (13 . 88)(17 . 41) 

B, C 1 Mea~ 92 . 92 90 . 79 110. 19 118. 99 129. 79 120. 34 114. 48 99 . 15 83 . 97 75 . 89 75 . 99 87 . 50 
s (14 . 10) (10. 62) (ll . 69) (12 . 94) (9. 25) (11 . 35) (12 . 67) (14 . 93) (12 . 16) (11 . 43) (9.15)(14 . 04) 

. B,C 2 Mean 89 . 12 85 . 43 105 . 48 119. 90 136. 80 124. 28 118. 00 105 . 02 91 . 49 77 . 86 69 . 08 77 . 54 
s2 (13 . 24) (11 . 68) (13 . 80) (15. 52) (12 . 78) (16 . 34) (16. 82) (13 . 19) (15 . 07) (18. 09) (14 . 25)(12 . 69) 

Spring High-Non Hall Low Pattern 

A l Mean 87 . 67 84. 83 104. 17 119 . 13 133. 71 119. 09 103 . 13 91 . 78 82 . 63 86 . 12 90. 20 97 . 54 
s2 (23 . 12) (22 . 78) (24. 42) (20 . 36) (13. 60) (19 . 45) (23 . 40) (24 . 06) (22 . 41) (16 . 32) (13. 69)(19 . 94) 

A 2 Mean 80 . 58 75 . 96 95 . 39 117 . 61 142 . 16 125 . 26 110. 19 94 . 31 88 . 83 90 . 24 89 . 32 90. 15 
s2 (18 . 87) (18 . 85) (22 . 95) (21 . 51) (21 . 20) (22 . 26) (~1 . 12) (24 . 17) (22 . 49) (15 . 08) (16 . 70) ( 19 . 22) 

B, C 1 Mean 94 . 46 88. 71 104 . 94 113 . 97 124. 30 108 . 30 100 . 18 89. 41 88 . 83 93 . 68 94 . 27 98 . 95 
s 2 (15 . 85) (13 . 64) (16 . 04) (11 . 41) (8. 61) (14 0 27) (16 . 83) (16 . 98) (14 . 77) (12 . 25) (13 0 90)(11 . 30) 

B,C 2 Mean 91 . 56 87 . 85 106 . 48 118 . 56 128. 30 107 . 10 94 . 66 87 . 37 90 . 19 95 . 40 93 . 88 98 . 65 
s2 (15 . 45) (14 . 84) (18 . 01) (15 . 80) (11 . 49) (17 . 29) (21 . 90) (21 . 09) (17 .• 20) (13 . 55) (12 . 55)(14. 53) 

Summer High Pattern 

A l Mean · 91 . 28 82 . 45 87 . 35 88 . 74 106. 47 109 . 83 127 . 96 131. 04 114. 14 95 . 27 83 . 04 82 . 43 
s 2 (21 . 02) (16 . 52) (19 . 12) (16 . 83) (18. 93) (21 . 62) (23 . 64) (17 . 76) (16 . 26) (16 . 25) (15 . 92)(16 . 87) 

A 2 Mean 89 . 99 74. 75 77 . 19 82 . 61 105. 89 106 . 62 129 . 86 139. 39 124 . 69 103 . 25 84 . 92 80. 84 
s2 (19 . 37) (18 . 29) (21 . 53) (18 . 93) (22 . 48) (25 . 91) (25 . 54) (21 . 18) (20 . 21) (19 . 84) (18 . 11)(19 . 18) 

B,C 1 , 2 Mean 89 . 44 79. 75 87 . 96 90 . 35 103. 67 106 . 22 121 . 85 126. 58 115 . 72 102 . 31 87 . 62 ·' 88 . 53 
(15 . 97) (13 . 72) (15 . 16) (14. 15) (16 . 22) (19 . 94) (18 . 95) (11 . 83) (16 . 56) (16 . 56) (14. 94)(16 . 18) ~ 



TABLE XVII {Continued) 

Size City Value Jan. Feb. Mar. Ap~. May June July Aug. , Sept. Oct. Nov. Dec. 

Percent of 12-Month Moving Average 

Fall High Pattern 

A l Mea2 109.45 98.87 104.54 98.93 97.01 ,80~52 71.82 74.75 96.891121;64 lli.68 123.90 
s. (17.53) (14.13) (16.12) (19.97) (19.64) 09.03) (25.53) (27.16) (29.60) (24.23) (17.47) .(20~94) 

A 2 M~n 104.30 92.52 98.43 94.86 97 .30 86.73 78.67 78..05 102.51 127.2.3 124.14 115.26 
s2 (14.99) (16.57) (18.28) (15.52) (16.06) (19 .. 65) (26.55) (24.£,i,4) (25-.91) {19.97) ·c20.1n (14.42) 

B,C l Mean 110.84 97.19 105.30 99.39 94.31 79.46 76.60 79.74 98.36 120.00 U9.73 119.08 
s2 (16.51) (12.15) (14.14) (15.23) (17.27) (16.42) (21.32) (25.93) (20.13) {20.03) (9~50) (15.14) 

B,C 2 Mean 107.96 95.76 104.78 105.27 104.73 82.69 72.50 72.74 95.39 116.63 120.16 121.39 
s2 (15.00) (H:;~o:n> (14.57) 03.97) {12.20) (16.30) (22 .. 25) {25.66) (21.07} (17.74) (11.00) (16.61) 

Winter High Pattern 

A,B,C l Mean 122.73 114.9fl 123.73 109.45 102.4s as.so 82.71 n .11 so.n 91.,71 99.62 109.32 
s 2 (18.08) (11.72) (15~52) (15.03) (14.SJ) (16.30) (21.80) (22.47) (20.02) (19.76) (18.65) (20.40) 

B,C 2 Mean 123.70 111.56 119.19 109.91 104.19 81.05 72.13 74.89 90.11 101.79 101.83 109.60 
$2 (10.78) (9.07) (12.10) (13.92) (13.87) (14.27) {18.00) (22.55) (18.22) (15.23) (13.65) (15.68) 

No-Nigh Pattern 

A 1 Mean· 105.18 97.05 105.27 101.45 106.50 100.89 98.92 97.001.; 95.54 97.63 93.85 100.72 
s2 (13.23) (10.56) (15.36) {11.50) (10.82) {11. 98) (14.87) Clo.Of) (15.03) (14. 94) 06.79) (18. 75) 

A 2 ~an 98.31 93.12 101.93 101.23 108.06 99.91 100.27 98.95 103.97 103.42 93.10 97.73 
s2 (12.81) Cl0.82) (9.23) (10.52) 04.22) (17.85) (13.32) (12.68) (18.19) (15.98) (13.97) (13 .• 22) 

B,C 1,2 Mean 102.39 93.28 103.87 103.85 106.69 97.10 97.29 95.30 98.44 101.os 98.25 102.49 
s2 (10.97) (9.89) {10.80) {9 .. 83) (9.00) (12.12) (14.53) (14.46) (13.10 (12.33) (10.90) 00.96) 

0\ 
N 



CH.APTER. V 

ANALYSIS OF INCENTIVES TO CHANGE SEASONAL PRODUCTION PATTERNS 
UNDER THE ALTERNATIVE PRICING PLANS 

An analysis of the probable effects of varioL~s selected pricing 

plans, and modifications thereof, on gross and net returns of producers 

having different seasonal patterns requires estimated prices of milk 

as well as estimated costs of productio-:1. The procedure for estinw.ti.ng 

costs is included in Chapter II. The definition of the plans and the 

estimated prices used are developed as each plan is introduce~.. The 

relative effectiveness of alternative pricing plans is det,2rmined on 

the tiasis of the relative economic incentive provided by each plan to 

producers for reducing the seasonal variation in production. 

The primary standard of comparison used to judge the rel2:.tive 

e.ffectiv~ness of the alternative. pricing plans in providing incentives 

to producers is returns above feed costs for a hypothetical producer 

who markets 100 per cent of his 12 .. month moving average production 

each month during the year. If the objective. of the pricing plans 

cons idere.d is to stabilize seasonal production, the returns above Zce.d 

costs of the "ideal" pattern producer would have to be the greatest 

possible under each plan. In succeeding sections of this study this 

standard of comparison will be referred to as potential, or potential 

income to the ideal pattern producer. The secondary standard of com-

parison is the ideal producer's return above feed costs under the 
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Uniform-Blend Plan. 

Uniform-·Ble.nd Plan 

Tl1e Uniform-Blend Plan used i.n this study is a plan tmder which 

producers may produce and ma.rlr.et any amount of milk and receive the 

basic blend price established for the market for all milk marketed 

(11, pp. 154-156). The blend price received by producers is a weighted 

average of two prices, the Class I price and the Class II price. The 

Class I pr ice is a formula-determined price (12, p. S) paid for all 

milk utilized in selected fluid ·uses, primarily milk sold for consump­

tion as fluid milk. The Class II pr :i.ce is the average of the basic 

field prices paid for all milk in excess of fluid milk requi,r.ements, 

primarily milk sold for. manufacturing purposes., In this study, a 10-

year avexae;e of the percentage of the 12-month moving averages :for 

utiliz,1tion as Class I m:1.lk was <letei:-mine.d for each month. '!'his pat­

tern of seasonal variation was applied to an average Class I utiliza­

tion of 78 per cent to obtain estimates of the average percentaie of 

Class I utilization in each month. The Class II utilization is 100 

per cent minus the Class I utilization percentage. The basic prices 

explained in Chapter II were used with these utilization percentages 

to obtain a Uniform-Blend pr ice for each month as shown in Table XVIII. 

The incentives as reflected in the relative returns above feed 

costs ,of producers for adjustment either toward or away from the more 

stable monthly production were quite small. They range from a very 

small addition of 1.3 and 2.0 cents per hundredweight of milk produced 

and marketed by summ.er-high pattern producers for maintaining the same 

or a similar pattern to a slight penalty of about 2.0 cents per hundred ... 

weight of milk marketed by winte.r .. high producers for not adjusting 
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PRICES UTILIZED FOR C(MPUTA'rION OF TOI'AL RE"vENUE 
UNDER ALl'ERNATIVE PRICING PLA!~S 
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=================== ===· =======================-=-=· ==== 
Months 

January 
February 
March 
April 
May 
June 
July 
August 
Septembe.r 
October 
November 
December 
'Mean 

Prices for Original Plans 
Uniform"Ta'se. I -~Base. II E::sccess 

(Dollars 

S.17 5.17 5.40 3.23 
5.10 5.25 5.34· 3.21 
4.9~ 5.19 5.28 3.18 
l~ .. 82 5.07 s.20 3.13 
4.63 1.1.. 93 s.os 3.11 
4.69 !},. 94 1+. 95 3.11 
14.79 5.06 LJ..96 3.12 
L: .• 87 L:.-.87 5.02 3.13 
s.or~ s.o4 5.26 3.19 
s.12 s.12 s.33 3.17 
5.16 5.16 s.35 3.,21 
5.11 5.11 .2 .. !.?~~p 3.22 ___.._ 
it,• 958 5.076 s.201 3.163 

Prices for Modified Plans 
Uniform BaseT Base II 

.....__._. •. ti .. .-

Per cwt.) 

5.17 5.17 5.40 
5.,10 s.2s 5 .3L', 
L~ .. 99 5.19 5.28 
4.53 4.71+ i.J .• 24 
4 .. 37 4.61 4.71 
4.41 L~.61 4 .. 62 
4.79 5.06 4.96 
L~.87 4.87 5.02 
5.04 5 .oz; 5.26 
5 .. 12 ~.S, ~-,1:'~ 5.33 
5.16 s~t6 5.35 
5.11 S.ll 5.34 ----4,.,888 ti .. 994 s.121 

·-
toward a more level prod'uction pattern ('rable XIX). Producers vii th a 

summer-high pattern of production all have l;:n:ger returns above feed 

costs than the "ideal" producer under this pricing plan. 1?uring the 

months o.f. the summer season, feed costs a.re somewhat lower because of 

the relative abundance of pasture. Also, the. seasonal.tty of concentrate 

feed prices is such that the price of concentrates is somewhat lower 

during the summer.. It may be concluded that any incentive which exists 

under this plan is to move toward a seasonal high in the sum.mer months 

and away from a seasonal high in. the, winter months. However, the incen ... 

tives provided producers under the Uniforrn-Blend Plan are, in t5eneral, 

not significant enough to induce much adjustment either toward or away 

from more level seasonal production patterns., 

If the assumption of a 30-cow he.rd is made and if it is also assumed 

that the "typical cow" produce,s 9,000 pounds 0'£ milk per production period, 



TABLE XIX 

UNIF0:1.M BLEND: RETURNS ABOVE FEED COSTS RELATIVE TO 'IWO STANDARDS OF COJPARISON FCR 
SELECTED Hc'\RKU:T, PRODUCER Sizg, AND SEASONAL PATTERN CIASSIFICATIONS 

----------~, 

City 

l & 2 
l 
2 

1 
2 
l 
2 

1 
2 

l & 2 

1 
2 

1 
2 

l & 2 

1 
2 
l 
2 

r;attern 
Classification 

Spring High-Fall Low 
Spring High-Fall Low 
Spring High .. Fall Low 

Spring; .Righ. .. Nonfall Low· 
Spring High-Nonfall Low 
Spring l-ligh-Nonfall tow 
Spring High.-Nonfall Low 

Level (No High) 
Leve.I (No High) 
Level (No High.) 

Winter High 
Winter High 

Summer High 
Summer High 
Summer. High 

Fall High 
Fall High 
Fall High 
Fall High 

Size 

A 
B & C 
J3 & C 

A 
A 

B & C 
B & C 

A 
A 

B & C 

AtB & C 
B & C 

A 
A 

B&C 

A 
.A. 

B & C 
B & C 

Unif arm Blend 
Difference From. 

Potential 

Modified Uniform Blend 
Difference From 

Potential 

(Cents Per Cwt.) 

-1.J.~ 
.. 1 .. 1 
-0.9 

-1.0 
-0.5 
-0.9 
... 1.1 

.. o.4 
-0.1 
-0.3 

-1.9 
-1.7 

1.3 
2.0 
1.3 

-0.5 
0.1 

-0.4-
-0.8 

-3.4 
-2.6 
-2.7 

-2.6 
.. 2.4 
-1.8 
-2.2 

-0.S 
.. 0.2 
-0.,4 

... 1.1 
-1.5 

1 .. 3 
2.2 
1.4 

0.1 
0.7 
o.3 

-0.5 
0\ 
0\ 
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then the incentive for summer-high pattern producers to maintain the 

same pattern would only be be.tween $35.00 and $54.00 per year .in 

increased returns above feed costs relative to the returns above feed 

costs of the ''ideal" pattern producer under the Uniform-Blend, Plan. 

Summer-high pattern producers would lose money if they shift toward a 

roore level pattern. The penalty suffered by the winter-high pattern 

producers for not adjusting to a more level pattern would only be 

between $46.00 and $52.00 per year in terms of smaller returns above 

feed costs. These amounts for a 30-eow herd over an entire production 

period appear negligible. 

The modified Unifm:m-Blend Plan as used in this study is the orig­

inal Uniform.Blend Plan combined with a 40 cent per hundredweight 

decrease in the Glass i price for milk marketed during the months of 

April, May, and June. Under this modified plan, there is a greate4 

penalty involved for producers maintaining a spring-high pattern than 

under the original Uniform-Bfond nan. Producers with the spring-high 

pattern could increase their. returns by 2 to 3 cents per cwt. by 

adopting a level pattern. They could increase their income by an addi ... 

tional 2 cents per cwt. by adjusting to a summer-high pattern.. Other 

than for the summer-high pattern, the original :.1nd modified plans seem. 

to be about the same in their ability to provide an incentive to pro­

ducers great enough to stabilize production from one month to the next 

or to move to a summer-high pattern. Ge:nerallyt the incentives under 

the Uniform-Blend Plan, both original and modified, to change patterns 

of seasonal variation in production are always sma.11 and f.n the same 

direction. 
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Base-S.rcplus Plan I 

The Base-Surplus Plan I utilized in this study is assumed to have 

a base-setting period of September, October, November, and December. 

A similar plan is explained by Alexander and Ortego (13, pp. Li and 5). 

The 'base-operating pe.riod is assumed to be the months of February, 

March, April, May, June, and July. The two months of January and 

August not included in either the base-forming or base-operating 

periods are d(Jfined as "open" mont:hs. During the base-forming and 

open months, producers receive the uniform or "blend" prices as calcu­

lated for,the total market. 

Under Base-Surplus Plan I, a producer may participate in Class I 

sales during the base-operating period only through the base.. During 

this period, produce.rs are paid on the basis of base and excess prices. 

The base price is a quantity weighted blend price of Class I and Class 

U. prices which is different from that calculated for the Uniform-Blend 

Plan. 'l'o derive this base pr ice for. ea.ch month of the base-ope.rating 

period as used in this study, estimates of the. Class I and Class II 

utilization of base milk expressed as a percentage of the total quantity 

of base milk marketed during the base-setting period were derived for 

the period from 1951 through 1960. Averages of the pereentage.s we.re 

computed for each month of the period. The summation of the products 

of ( 1) the monthly Class I price and the average per cent of base milk 

utilized au Class I and (2) tile monthly Class II price. and the average 

percentage of the base milk utilized as Class II yielded the monthly 

"blend'' base pr ices for each of the months , February through July. 

These prices were used for base. milk in the calculation of the various 

producer total revenues under Base-Surplus Plan I. For excess milk, 
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prices used a.re the Class II prices used in computing the base price. 

Returns above feed costs for producers with various seasonal pro­

duction patt.erns operating under Base-Surplus .Plan I are included in 

Table xx. Relative to the ''potential,'' there is a penalty involved for 

producers having other than a perfectly level pattern ope:cating under 

Base-Surplus Plan I,. The possibility of increasing returns above feed 

costs is greatest for producers with the spring high-fall low pattern, 

especially for the smaller size producers. These producers could obtain 

increased returns above feed costs of 30 to 40 cents per cwt. by adopt­

ing a level seasonal production pattern and could obtain almost this 

much by reversing the pattern such that the highest production occurred 

during the fa 11 season • 

Small--size producers with a spring high-non fall low pattern could 

increase. returns by 20 cents pr::c cwt,. by adopting a perfectly level pro­

duction pattern. There is also a substantial incentive of about 13 

cents per cwt. for medium and large size producers exhibiting a spring 

high-non fall low pattern of production in either market to adjust their 

seasonality of production toward the "ideal" pattern. The same incen­

tive exists for the winter-high group of producers in the Oklahoma City 

market. Producers exhibiting a winter-high pattern in the Tulsa market, 

and producers with summer-, fall-, and no ... high production patterns in 

both markets are penalized between one and nine cents per hundredweight 

of milk marketed for not adjusting; their seasonal pattern toward the 

"ideal., pattern. 

These comparisons indicate that producers with a definite seasonal 

pattern of production are penalized for not adjusting seasonal patterns 

toward the "ideal" pattern under Base-Surplus Plan I. Assuming a 30-cow 



City 

l & 2 
l 
2 

l 
2 
l 
2 

1 
2 

1 & 2 

1 
2 

1 
2 

l & 2 

1 
2 
l 
2 

TABLE XX 

BASE-SUR.Pl.US PLAN I: RETURNS ABOVE FEED COSTS RELATIVE TO nIE 'I'f.-10 STANDARDS OF CCMPARISON FOO. 

/( 
SELECTED MARK.ET, PRODUCER SIZE, AN"D SEASONAL PATTERN CLASSIFICATIONS 

' 

Pattern 
Class if ieation 

Spring High~Fall Low 
Spring High .... Fa.11 Low 
Spring High.Fall Low 

Spring High-Nonfall Low 
Spring Uigh-Nonfall Low 
Spring lligh ... Nonfal 1 Low 
Spring High-Nonfall Low 

Level (No High) 
Level (No High) 
Level (No High) 

Winter High 
Winter High 

Summer High 
Summer High 
Summer High 

Fall High 
Fall High 
Fall High 
Fall High 

Size 

A 
B & C 
B & C 

A 
A 

B & C 
B&C 

A 
A 

B & C 

A,B & C 
B & C 

A 
A 

E & C 

A 
A 

B & C 
B & C 

Base ... sur.pJus Plan. ~ 
Difference From: 

Potential Uniform 

ModUied Base-Surplus Plan I 
Difference From: 

Potential Uni.form 

(Cents Per ~t .. ) 
... 39.2 ... 21.4 ... 31.2 -26.6 
... J0.8 -19.0 -29.2 .. 1a.6 
-32.8 -21.0 -31.l -20.5 

.. 20.4 - 8.6 ... 19.5 .... 8.9 
-20.9 - 9~1 ... 20.0 - 9.4 
-12.1 ... o.9 .. 12.2 - 1.6 
-12.9 - 1.1 ... 12.4 - 1.8 

... 4.7 7.2 - 4.4 6.2 
~·:2 .. 0 9.8 - 1.9 8,.7 
- 2.s. 9.,3 - 2.4 8.2 

-13.1 ... 1.3 -12.4 ... 1.8 
- a.a 3.0 - 8.3 2.3 

.. 8.3 3.5 .,. 7 .6 3.0 

... "· 6. 6.2 - s.o 5.6 
- 4.3 7.5 - 4.0 6.6 

- 1.6 10.3 - o.9 9.7 
- o.9 10.9 - 0.3 10.3 
- 1.4 10.4 ... 0.7 9.9 
- 1.5 10.3 - 1.2 9.4 

...., 
0 
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herd as typical in the milkshed, the incentives for spring-high pattern 

producers to eliminate seasonal variability of production would range 

from 3L1,Q to 1,060 dollars per year. This incentive is quite large. 

The possibility of.increasing returns above feed costs for each 

group of producers operating under the Modified Base-Surplus Plan I 

is about the same as under the original plan. However, the potential 

returns are not as large for any of the producers since average monthly 

prices are slightly lower under the modified plan. 

The returns above feed costs of the various groups of producers 

operating under Base-Surplus Plan I, relative to the returns above 

feed costs of the "ideal" patte·en producer operating under the Uniform­

Blend Plan, are also included in Table X .. x. Comparison of the patterns 

indicate incentives to move to either a no-high or to a fall-high pat­

tern. However, base prices average somewhat higher and annual prices 

average about 8 to 10 cents per cwt. higher under Base-Surplus Plan I 

than under the Uniform-Blend Plan. Consequently, positive net returns 

are shown for all except the patterns with seasonal high production 

during the spring months. The relationship between producer returns 

above feed costs for the various pattern types under the modified plans 

is much the same as under the original plans. 

Louisville Type Plan 

Under the Louisville Type Plan or "take off and pay back" plan 

(11, pp. 190-199), producers are paid a blend price during each month 

similar to that calculated for the Uniform-Blend Plan. However, during 

the flush production months a deduction is made from the price paid 

during these months. This money is paid back during the short produc­

tion months as an amount in addition to the blend price. Usually the 
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amount deducted per hundredweight is less than the amount paid. back 

because of differences in the quantity of milk delivered in the two 

seasons. The total amount of money transferred from one season to 

the next is approximately the same.. In this study it is assumed that 

C-

assumed to be retained in a producer-reserve fund for distribution 

later by the Market Administrator,. It is further assumed that during 

the months of September, October, November, and Decan ber, producers 

receive. the blend price plus a 0 pay back" of 45 cents per hundredweight 

of milk marketed. This is the pricing plan considered in this study,. 

The relative returns above feed costs for producers with the various 

size and pattem classifications operating under the Louisville Type 

Plan are included in Table XXI. 

Incentives exist f,\)r some producers to change the pattern of sea-

sonal variation in production. Relative to the potential of a. per-

fectly level production pattern, returns range from a loss of nine 

cents tc a gain of :!:our cents per cwt. The largest incentive for ad-

justme.nt of production seasonality toward no seasonality is an ext:i:·a 

J;"eturn above feed costs of nine cents per cwt. of milk for the small 

size. spring high-fall low pat.tern produce1;s. Under the 30 "typical 

cow .. he.rd assumption this incentive is about 240 dollars per year~ 

Produc.ers with winter-, summer•, and no.high patterns would incur small 

losses under the Louisville Type Plan if they did not adjust toward the 

"ideal" pattern. Under the 30 "typical cow'' herd assumption this pen-

alty would range from 13 to 143 dollars per production period. 

The fall-'high patt.ern producers have greater returns above feed 

costs than the "ideal" pattern producer under the Louisville Type Plan. 
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1 

TABLE XXI 

LOUISVILLE TY.PE PLAN: RETURNS ABOVE FEED COSTS RELATIVE TO THE 
TWO STANDARDS Of/' CCMPARISON FOO. SELECTED MARKET, PRODUCER 

SIZE, AND SEASONAL PATTERN CLASSIFICATIONS 

Pattern Difference From: 
City Classification Size Potentfoi Uniform 

(Cents Per Cwt.) 

&2 Spring & Fall A -8.6 -6.9 
l Spring & Fall B&C -6.8 -5.l 
2 Spring & Fall B&C -7.4 -5.7 

l Spring & NonfaU A ... s.2 -3.5 
2 Spring & Nonfall A -5.3 ... 3.6 
l Spring & Nonfall B&C -3 • .3 -1.7 
2 Spring & Nonfall B&C -3.S -1.8 

1 Level (:tilo High) A -1.1 o.s 
2 Level (No. High) A -0.5 1.2 
& 2 Level (No High) B&C -0.5 1.2 

l Winter High A,B & C -1.9 .. 0.2 
2 Winter High :S&C -0.5 1.2 

l Sull!J!ler High A -0.8 o.9 
2 Summer High A o.9 2.6 
& 2 Bumm.er High B & C 0.3 2.0 

l Fall High A 3.6 s.3 
2 Fall High A 4.1 s.a 
l Fall High B &C 3.4 s.1 
2 Fall High B &C 2.4 4.1 
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Therefore., an eeonom.ic incentive exists for producers having the fall-

high patt,ern to maintain this seasonal pattern of production and for. 

producers with other patterns to adjust to this pattern.. For the 

medium and large size spring high .. fall low pattern producers, the incen-

tiv:e ranges from 11 to 12 cents per hundredweight to mi;we. toward a. fall­

higll pattern. · 'l'he incentive is largest. for the small size producers 

with this pattern. 



Relative to the sec.ond standard of comparison, prices apparently 

average slightly hi.:::,her under the Louisville Type Plan than under the 

Uniform-Blend Plan. Gains to producers with a. fnll-h.igh pattern are 

slightly greater and the penalttes to producers with a spring-high 

pattern a.re slightly smaller than for a perfectly leve.l pattern. 
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In sumrnary, the. Louisville Type Plan would not provide large 

incentives in terms of extra returns over feed costs for adjustments 

toward a perfectly level seasonal production pattern,. The incentives 

for such adjustments are only about one-fourth as large as under Base­

Surplus Plan I. However, ·this plan would have the advantage of trans .. 

mitting an incentive directly through the pr icing mechanism for smaller 

production dut;"ing the spring months and for larger production during 

the fall months. The magnitude of adjustments likely to occur do 

appear small unless the ''take off" and "pay back" payments are substan .. 

tially larger than those used in this study. 

Base-Surplus Plan II 

Base-Surplus Plan II is defined as a pricing plan under which pro­

ducers establish a base during the 12 months of January through Decem­

ber, with the base ... operating period assumed to be the months of the 

fol lowing year. This is sometimes referred to as a year-a.round base 

pricing plan. Producers are paid on the basis of the base and excess 

prices as in Base-Surplus Plan I, but the base paying period involves 

all months of the year. 

No actual prices have been generated by the Oklahoma Metropolitan 

Fe.;Ieral order for operation under Base-Surplus Plan. II. In order to 

calculate base. prices to be utilized in deriving the total revenue of 
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various producers unde:r this plan, it was necessary to make se.veral 

assumptions. 'rhe assumvtions are first that the monthlv market Glass 
~ . d 

I utilization is 32,650,871 pounds of milk. This was arbitrarily 

selected as the 12-month moving average of utilization for September, 

1959 through August, 1960 for the Oklahoma Metropolitan area. Second, 

given this assumed level of Class I utilization, it is assu..rned th.at 

approximately 78 pe.r cent of total producer milk recf:.ipts would go 

into Class 1 utilization. Thus, approximately 41,860,000 pounds of 

milk per month on the average is assumed to he the level of total pro-

ductio..'l in the Oklahmua Metropolitan milk w.arke.t. Third, it is assumed 

that the seasonality of production and the seasonality of consumption 

· in the market are the sa:me under the Base-Surplus Plan II as under the 

Base-SU1'.'plus Plan I which existed from 1951 until 1960. 

Given these three assumptions, total production and Class I utili-

zation were cal.cu lated for each month in the production y,car.. 'I't1ey were 

computed as the product of the index of seasonality and the assumed 

quantity for each variable. 

:i:<""ourth, it is assumed that about 86 per cent of average monthly 

production is the average amount. of base milk marketed per month.. This 

is approximately the i:e rcentage that monthly average base milk was of 

the monthly average total·quantity marketed under. Bas!:!-Surplus Plan I. 

This esti.maj;e multiplied by the average daily total production for the 

market gives an estimate of ave.rage daily base milk mark~tcd of approxi-

mate.ly l ,200 ~000 po1.1.nds which, when multiplied tiJnes the nuraber of days 

of eacl1 month., yields an estimate of th.e quantity qf base milk marketed 

per month. Then, Class I and 11 utilization quantities of milk for 

each month were expressed as a per cent of the quantities of base milk 
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marketed during the respective months. The Class I and II utilization 

estimates were rimlt:l.plied by the appropriate Class I and Class II milk 

prices reported in Chapter II to obtain the base "blend" prices appli­

cable in each month. The f :inal blend prices are included in Table XVIII. 

Re.tm;ns above feed costs for the various seasonal production pat­

terns under Base-Surplus Plan II relative to a perfectly le.ve l producer 

are included in Table xx:n. Produc.ers with level seasonal patterns 

have the greatest returns. They are within three to four cents per 

hundredweight o:f the maximum potential returns as exhibited by a per­

fectly level pattern producer. There are incentives for all other pat­

terns to aojust to a more nearly level pattern. These incentives range 

from 8 to 20 cents per hundredweight and tend to be highest for produce.rs 

with either a winter-high or a spring high-fall low pattern. Under the 

"typical 30-cow herd" assumption, these incentives range fro."11. 216 to 

540 dollars per year. There is a tendency for the incentive to be 

greatest for the small $ize producers L .. each raarket. 

Adjustments in seasonality of production under Base-Surplus Plan 

II are non-select:Lve with respect to the season of the year for the 

l'tighs and lows. There is as rauch penalty for a given amount of produc­

tion over base during the fall rn.onths as during the flush spring months •• 

If one aim of the pricing mechanism is to stimulate production during 

the relatively short months, the year-around base plan would be ineffec­

tive. In fact, the effect of this plan might be.contra-seasonal if pro­

ducers with fall or winter highs adjusted their seasonal high patterns 

to either the spring or surr.m.er seasons. There is a small incentive 

ranging f:r01a two to five cents per cwt. for such an adjustw~nt by the 

larger size producers. 



City 

1 & 2 
1 
2 

l 
2 
l 
2 

1 
2 

1 & 2 

1 
2 

l 
2 

l & 2 

1 
2 
1 
2 

TABLE XXII 

BASE-SURPLUS PLt\N II: RETU.RNS ABOVE FEED COSTS RELA.'rIVE TO THE 'IWO STANDARDS OF CU1PARIS0N FOR 
SELECTED ¥,ARKET, PRODUCER SIZE, AND SEASONAL PATTERN CLASSIFICATIONS 

Base-Surplus Plan II Modified Base-Surplus Plan II 
Pattern Difference From: Difference From: 

Classification Size Potential· Uniform Potential Uniform 

(Cents Per Cwt.) 

Spring High-Fall Low A -19.5 5.4 -19.5 3.8 
Spring High-Fall Low B & C -15 .. 4 9.4 -15.4 7.8 
Spring High-Fall Low B & C -17 .s 7 .-3 -17.5 5.8 

Spring Righ-Nonfall Low !i -12.9 11.9 -12.9 10.,4 
Spring High-Nonfal 1 Low A -14.8 10.0 -14.8 8.5 
Spring High-Nonfall Low B & C ·- 8~6 16.3 - 8.6 14.7 
Spring High-Nonfall Low B & C -10.2 ll~. 7 -10.2 13.1 

Level (No High) A - 3.6 · 21.3 ... 3.6 19.7 
Level (No High) ll, ( - 3.1 :n.s - 3.l 20.2 
Level (No High) B & C - 3.6 21.3 - 3.5 19.8 

Winter High A,B & C -15.9 9.0 -15.5 7.8 
Winter High B & C -15.6 9,.3 -15.0 8.3 

Summer High A -13.2 11.6 -12.9 10.4 
Summer High A -16,.2 8~7 -15.7 7.6 
Summer High B Si C -11.3 13 .. 6 -11.0 12.3 

Fall Hit1h ,., A -lL~.3 10.0 -14.2 9.1 
Fall Hig;h A ·-13.0 11.9 -12.4 10.9 
Fall High B & C -13.7 11 .. 2 -13.0 10.3 
Fall High B & G, -14.7 10.2 -14.2 9.1 ..... ..... 
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The incentives to change production patterns under modified Base­

Surplus Plan II are ahout the same as under the original plan., However, 

lower pri.ces during April, May~ and June increase the relative disad­

vantage of producers with a spring-high seasonal production pattern. 

Returns to producers with various seasonal production patterns 

operating under Base-Surplus Plan II compared with the returns of a 

perfectly level producer operating under a Uniform-Blend pricing system 

are also included in Table XXII. In all cases, the returns are greater 

under Base-Surplus Plan II. This situation resulted from the level of 

prices used in the study. Presumably, it could be assumed that the re­

strictions on production under Base-Excess Plan II would result in 

base prices higher than under the other plans. This might exist in 

the short run, but mi~ht be eliminated through increased production 

and lower blend. prices in the longer run. Ignoring the absolute level 

of re.turns, producers would have. an incentive to even out, or at least 

change, seasonal production patterns. The spri11g higti.-fall low pattern 

and the winter-high pattern would be least profitable. The greatest 

returns would accrue to producers maintaining a pattern with no sea­

sonal high,. The sprina high-non fall low pattern for the larger pro­

ducers would be quite profitable, compared with most other patterns. 



CIL.ll~PTER VI 

SUMMARY AND CONCLUSIONS 

'!'he primary purpose of this study was to analyze seasonal varia­

tion in production in the Oklahoma Metropolitan milk marketing area 

and to evaluate relative e:E:fects of four alternative pricing plans on 

typical seasonal production patterns. 'l'he study is based on a sample 

of 188 producers located in the. Oklahoma City and Tulsa milksheds. 

For each producer, montll:1 y production was expressed as a per cent of 

his 12-month moving average of production for the period 1951 through 

1959 to facilitate producer classification.. Producers were then 

classified with respect to (l) si.ze of production, (2) magnitude of 

variation in prod!.!etion, and (3) seasonal pattern of production. 

Under existing pricing plans the level of production :increased 

but the seasonal variation in production decreased in each market. 

Seasonal variation in production decreased much more in the Oklahoma 

City than in the 1'ulsa market which. reflects, in part, the decrease in 

the number of small size producers in Oklahoma City. Producers in 

Oklahoma City of all sizes decreased see.sonal variation, but the medium 

size producers in Tulsa increased seasonal variation of production. 

Results from analyses of variance indicated that statistically 

significant differences existed between the two markets, between the 

different producer sizes, and between the various seaeonal patterns of 

79 
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production. The differences between years did not appear significant 

for some. seasons. The within-market comparisons indicated that the 

differences between sizes arid between patterns within sizes were signif-

icant. However, within a given patt4;!.rn, size was not always statisti-

cally significant. Pattern type appeared to be most :important single 

source of variations in percentage. o.f average production during each 

month. 

The analysis of adjustutents by producers indicated an alm.ost ran-

douw.css of adjustment during the two periods of time. Very few producers 

in either market maintained the same pattern and magnitude. of seasonal 

variation. Of those. producers adjusting magnitude, the majority de-

creased it. More than one-half of the producers in each market adjusted 

the. pattern of season.al lows and h.ighs in production. During one period, 

1951-1954, the major adjustments were toward the spring and no-high 

patterns in the Tulsa market. During a second period, 1955-1959, pro-

duce.rs in the. Okl2.homa City marlr...et appeared to move randomly to every 

seasonal high pattern, but in the Tulsa market there was some movement 

toward a no .. high pattern of production. 

Four alternative pricing; plans and their modifications were se.-

lected for study. These are 0) a Uniform-Blend Plan with no restric-

tions on entry or penalties for production during any month, (2) Base-

Surplus Plan I with a four-month base forming period and a six-month 

base operating period, (3) Louisville Type Plan with deductions for 

milk sold during surplus months and a bonus for milk sold during the 

traditional short months, and (4) Base-Surplus Plan II with a year-

a.round base forming and base opera.ting period. The. objective under 

each plan was to determine the economic incentives for eliminating or 

/ 
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decreasing the undesirable seasonal production patterns so that the sup­

ply of milk durinfb each season of a production and marketin~ year will 

be in line with the demand for milk during; that season. The relative. 

efficiency of the various plans was judged on the basis of the size o:E 

the incentives provided to change the pattern of seasonal variation in 

production. 

Two standards of comparison were used to evaluate the relative effec­

tiveness of the four alternative pricing plans in providing those incen­

tives. These are {l) an ideal, perfectly level pattern producer's 

returns above feed costs under each of the. four alternative pricing 

plans considered and (2) the ideal, perfectly level pattern producer's 

returns above feed costs under the Uniform-Blend Plan. 

The primary stando.rd of comparison is returns above feed costs for 

an "ideal" producer operating under each of the alternative. pricing plans 

and is referred to as the "potential" under the respective plan. The 

use .of this standard indicates the theoretical potential returns above 

feed costs of the various pattern producers if eacfa would attempt to 

completely level out his seasonality of production uri.der each of the 

four plans. With respect to this "potential", very little adjustment 

in seasonal production patterns would occur under the Uniform-Blend Plan. 

Base-Surplus Plan I provided the greatest incentive. to move away from a 

spring-high and toward a fall-high pattem.. Some incentive existed to 

move to a fall high-spring low pattern under the Louisville Type Plan 

but tl'le. incentives were not as great as under Base-Surplus Plan I. Base­

Surplus Plan II, both original and modified, provided considerable incen­

tive for producers to move toward the "ideal u pattern. However, :the size 

of thz incentives were only intermediate between those existing under 

Base-Surplus Plan I and unuer the Louisville type of seasonal pricing 
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plan. In ad-dition, Base-Surplus Plan II was non-selective with Tespect 

to the season oi the year in which monthly highs and lows occur. Almost 

as much penalty was incurred by producers in the study with the winter ... 

high as with the spring high-fall low pattern. Therefore, it appears. 

that Base-Surplus Plan II must be contbined with the Louisville Type Plan, 

or some similar arrangement, if it is to provide the same eeonomic ineeµ ... 

tives to producers to adopt a relatively level seasonal prO<iuction pati 

tern as would exist under Base-Surplus Plan I. It the aim is to force 

the seasonality of: :i;roduetion to the same patt~rn as the seasonality of 

consumption, then some variation of Base-Surplus Plan I or a combination 

of Base-Surplus Plan II and the Louisville Type Plan appears to be neces­

sary. 
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APPENDIX rl.'.ABLE I 

NUMBER OF PRODUCERS WI'rl.-1 HIGH PRIDUCTION DURING SPECIFIED SEASONS, 
lf.!AJOR SIZE GROUPS, OKLA.HCMA. Cl'l'Y S1\MPLE, 1951-1959 

~ ·-. ):119 __ -· ---
Major Size 

GrotlP Season 1951 1952 1953 1954 1955 1956 1957 1958 1959 

A Winter 10 C 1 B 9 3 5 2 2 Q 

Spr: ing 29 29 21 23 20 20 13 13 11 
Summer 16 1:. 15 7 9 9 5 7 10 
Fall 2 3 3 s r· ::, 2 3 6 4 
No ... High ;u 7 9 12 6 5 6 2 ';) 

.J 

60 - ~ ~ 39· 32 30 30 'l'otal G8 55 ..;;:) 

B Winter 7 -~ ,) 5 i; 
;:> 5 5 11 5 l 

Spring 6 9 9 8 8 15 8 7 8 
Summer 5 6 9 5 l 4 5 7 9 
Fall 3 3 6 7 5 13 11 12 6 

~~!{igh 7 13 5 10 18 8 11 11 11 
Total 28 34 34 35 37 45 46 42 35 

C Hinter l 5 2 2 5 l 7 l.~ 2 
Spring l l 3 2 4 L~ 3 4 L~ 

Summer l 0 l 0 1 1 l 4 7 
Fall 0 0 0 2 1 5 5 8 8 
No-High l 0 5 4 3 5 6 8 14 

4 - IT Io i4 16 22 28 35 Total 6 
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APPENDIX TABLE II 

NUMBER OF PRODUCERS WITH HIGH PRCDUCTION DURING SPECIFIED SEASONS, 
MAJffi SIZE GROUPS, TULSA SAiYiPIB, 1951-1959 

Major_ Size 
Group Season 1951 1952 1953 195l.~ 1955 1956 1957 1958 1959 -·-

A Winter 0 1 0 2 2 l 4 2 1 
Spring 10 26 14 13 11 7 9 i 

., 
I 

Summer 18 6 5 0 3 3 6 6 8 
Fall 2 O· 3 2 l 4 2 3 0 
No ... High ~-2 2 2 5 1 2 1 0 4, 

"§2 - 24 22 24 17 22 rs 20 Total 35 

B Winter 3 2 4 7 6 2 5 4 4 
Spring 14 16 23 15 16 20. 12 10 11 
Summer 13 a 6 4 3 2 6 8 6 
Fall 3 3 4 5 4 7 6 9 4 
No-Ri~!°t. 7 8 6 13 10 12 8 8 6 
Total mr 31 ~ 44 39 43 37 39 n 

C Winter l 0 4 2 3 9 7 0 5 
Spring 7 a 5 8 10 8 6 12 10 
SUiilm.er 5 2 0 1 2 1 4 3 5 
Fall l 0 l 2 4 3 5 10 4 
l'Io-Righ 2 6 11 9 6 7 7 6 13 
Total - 16 iT 22 25 28 29 31 37 16 
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APPENDIX TABLE III 

NUMBER OF PRODUCERS WITH LO:J PRODUCTION DURING SPECIFIED SEASONS, 
MAJOR SIZE GROUPS, OKLAHOMA CITY SAMPLE, 1951-1959 

Major Size 
Group Se.as on 1951 1952 1953 1954 1955 1956 1957 1958 1959 

A Winter 6 l'~ 12 10 10 9 Li 9 6 ., 
•J 

Spring '{ 

"' 1 2 4 3 3 3 3 lt, 

Summer 13 16 15 16 13 9 7 l~ 0 
tel 

Fall 33 16 16 11~· rn 14 13 7 7 
No-Low 13 12 10 11 5 !-i, 5 7 5 
Total 68 60 55 55 L~9 39 32 30 30 

B Winter 2 14. 6 4 4 3 3 13 12 
Spring 2 1 5 3 3 L~ 5 l! 

' 2 
Summer 11 8 8 11 8 15 10 12 5 
Fall 5 10 8 8 8 6 8 lI l'.;i 

No .. Low 8 11 7 9 14 12 20 9 12 
Total 28 34 34 35 37. 45 46 42 35 

C Winter 0 0 0 0 2 0 2 4 6 
Spring 0 1 0 0 0 1 2 l), 7 
Summer 2 1 2 7 5 7 8 6 7 
Fall l 0 2 1 3 2 1 L~ 3 
No-Low l L~ 7 2 l\, 6 9 10 12 
Total 4 6 IT ro 14 16 22 28 35 
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APPENDIX TABLE IV 

NUHBER OF PRODUCERS WITH LO:V PRODUC'l'ION DURING SPECIFIED SEASONS, 
NAJffi SIZE GROUPS, TULSA SAMPLE:, 1951--1959 

::::..•i."81 ..... ::: :··~= = = -== 
:: ! : ==·= === : == = =·==-== . : ~: =~:r:: == = == ~=::."'= 

Hajor Si~~e 
Group Season 1951 1952 1953 195l.{. 1955 1956 1957 1958 1959 

A Winter 9 19 9 5 5 l~ 8 9 6 
Spring L:, 0 l 0 1 l 2 0 l 
Summer 0 2 2 10 lj. 6 7 3 l 
Fall 13 10 11 4 9 3 3 4 8 
No-Low 6 4 l 3 5 3 2 2 l~. 

Total 32 35 2L~ 22 24 TY 22 18 20 

B l'linter 11 11 14 LI, 4 6 1 9 7 
Spring 1 0 l 2 2 .3 7 n, 1 .•• J, 

Summer IC 
;;) 7 9 18 llf 16 14 13 10 

Fall 14 a 10 7 6 7 6 6 5 
No-Low 9 11 9 13 13 11 9 8 8 
Total 40 37 43 44 39 43 37 39 31 

C Hinter 5 7 3 l 7 6 l 6 5 
Spring 0 0 1 0 0 0 2 1 2 
Summer 0 7 9 -.. :. ~,) 11 ~ (~ 10 7 9 
Fall 2 0 0 4, 3 1 4 3 5· 
No-Low 9 2 8 8 !J ,p 6 12 IL~ 16 - 16 TI 22 E 28 29 TI 31 Total 16 

-·-17 --



APPENDIX TABLE V 

NUMBER OF PRODUCERS IN THE SAJ.'1PLE FOR NINETEEN REPRESENTATIVE CIASSIFICATIONS, 
o;.n . .AI-Hlfu\ METROPOLITAN AREA, 1951-1959 

Pattern City Size 1951 1952 1953 1954 1955 1956 1957 1958 

Spring High- 1 & 2 A 26 23 18 17 20 14 11 11 
Fall Low l B & C 4 0 3 2 4 3 4 2 

2 B & C 11 8 9 6 6 4 !~ 5 

Spring High- l A 10 16 14 14 8 17 8 9 
Nonfall Low 2 A 3 16 10 11 3 9 5 3 

1 B & C 3 6 4 L{. 8 9 
,, 

1.,;t 7 
2 B & C 10 20 17 15 20 18 15 16 

Level (No High) 1 A 11 (l ;;, 10 16 6 5 12 11 
2 A 2 3 4. g 7 lj. 3 1 

l & 2 B & C 18 25 24 - 30 38 32 26 25 

Winter High 1 A,B & C 17 15 14 14- 18 7 21 9 
2 A 0 1 2 3 2 0 3 2 
2 B & C 4 2 6 8 9 12 13 L~ 

Summer High - 1 A 16 14 21 8 9 8 5 9 
2 A 18 6 6 1 3 3 8 9 

1 & 2 B & C 24 15 9 8 7 9 14 17 

Fall High 1 A 2 3 4 0 5 4-1, 6 11 0 

2 A 2 0 4. 5 l 4 2 4 
1 B & C 3 3 5 .6 6 16 13 l f" ::, 

2 B & C 4 3 l~ 4 8 10 11 18 

-

1959 

8 
3 
7 

9 
2 
9 

p· ~,-

9 
5 

37 

5 
2 
8 

15 
8 

22 

10 
l 
8 
7 

\0 
0 



APPENDIX TABLE VI 

TOTAL PRODUCER RECEIPTS: MONTHLY PERCENTAGES OF TREND FOR THE OKLP,HOlsiA METROPOLITAN AREA, 1950-1960 

Jan. Feb. Mar~ Apr. May June July Aug. Sept. Oct. Nov. Dec .. 
~ 

1950a 86.53 94.55 
1951a 100.21 90 .. 73 102 .07 99.25 ll5.37 107 .5.7 111.20 103.34 96.19 92.51 86.38 92.32 
1952 94.52 92.75 101 .. 45 106/-i-9 118.75 106.87 102.Gl 96.77 93.19 91 .. 09 90.29 95.77 
1953 100.61 93.26 105,.64 107.96 116.12 100.62 100.,54 100,.91 94.96 95.44 95.64 100.40 
1954 101.21 95.87 108.24 110,.67 113.21 100.97 90,.67 88,.47 90.4•7 97 .ss 97.85 102.37 
1955 101.93 92,.99 109.28 111.,ll 111.47 98.33 93,.83 90.59 95.94 100.73 97~41 99.38 
1956 S"l9.52 92.58 105,.21 108.29 110.52 99.62 95.17 91,.27 94.89 102 .• n: 98,.83 102.75 
1957 102.10 92.96 107 .13 107 ,.83 113.13 93,.45 93.86 94.60 97.63 103.56 97.31 102.41 
1958 99.31 ss.11 98.65 107.04 112 .. 14 94.35 96.63 96,.02 96.68 103.90 104.14 106.04 
1959 99.40 87.76 99.90 100.,83 110.,..98 99.93 96.99 97 .11 103 • .31 103.32 98.35 100.77 
1960b 96.96 88.92 90.75 100.01 115,.34 103.46 102.59 103.64 100.,78 99.04 

Average (10 yr.) 99.,58 91.59 102.83 105.95 113.70 100.s2 98.41 96.27 96.40 99.00 95.27 99.68 

Source.: Computed from data in: u. s. Department of Agriculture, Agricultural Marketing Service, 
Compilation of Statistical Material for the Oklahoma Metropolitan Milk Marketing Area,, January 1954 - March 1961 
and other reports prepared by the MarketAdministrator, Federal ord'er"'°No. 6. -

'11:uskogee millt3hed data we.re. not available prior to J"uly, 1951. The percentages for 1950 and 1951 reflect 
this omission. 

0Effective Hay 1, 1960 ~ Ponca City, Enid, and Vance Air Force Ba.se were added to the Oklahoma :Metropolitan 
Narketing Area. 

'° .... 
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APPENDIX TABLE VII 

CL.ASS l UTILIZATION: MONTHLY PERCENTAGES OF TREND FOR 'l'liE OKLAHC!lA METROPOLITAN AREA, 1950-.1960 

Jan. Feb. Nar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1950a 102.53 102.56 
1951a 106.28 92.73 103.02 95.12 96.87 91.88 91.59 97.55 100.87 10a.02 103.57 102.34 
1952 106.70 99.22 103.33· 98.21 97.98 90.22 96.68 95.84 103.03 108.10 100.32 101.76 
1953 107.33 95.82 103.90 100.54 98.33 94.15 96.37 94.13 101.74 108.79 98.95 103.21 
1954 104.53 94.45 104.30 98.46 95.95 91.57 99.10 97.19 104.44 106.83 102.21 105.84 
1955 104.90 95.0J 104.42 97.89 93.23 88.03 91.24 98.89 104.77 106.14 104-.63·, 105.65 
1956 104.76 97.60 104.25 95.75 97.28 92.48 93.06 98.87 10,3.24 109.91 102.99 101 .. 20 
1957 106.33 92.79 101.29 96.LHS 100.21 so.oo 95.90 98.92 101.21 107.67 104.88 102.17 
1958 108.26 94.99 103.28 97.99 99.81 87.11 92.43 92.91 103.61 109.47 106.26 108.40 
1959 108.83 93.84 100.19 100.76 96.41 89.49 92.49 94.33 103.46 109.32 100.02 102._62 
1960b 105.55 99.13 103.46 97 .84 · 98.46 92.71 93.43 96.88 104.90 106.03 

Average 106.35 95.56 103.14 97.90 97.45 90.76 91.!-.23 96.55 103.13 108.09 102.64 103.58 

Source: Computed from data in: u. s. Department of Agriculture, Agricultural Marketing Service, 
Comp·ilation £!. Statistical Material !.2£. ~ Oklahoma Metropolitan Milk Marketing ~, January ~ -~ 
1$161 and other reports prepared by the Market Administrator, Federal order No. 6. -

aMuskogee milkshed data were not available prior to July, 1951. The percentages for 1950 and 1951 
reflect this omission • 

. bEffectiveMay 1, 1$)60, Ponca City, Enid, and Vance Air rorce Base were added to the 01,clahoma 
Metropolitan Marketing Ar~a. 

'° ..., 
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APPENDIX TABLE VIII 

DAILY AVE!.-UGE PRODUCTION PER PROiJUCER: MONTHLY PERCENTAGES OF TREND F'<R THE 
OKIAHOYlA ME'IR.OPOLITA11 AREA, 1954-1960 

Jan. Beb .. Nar. Apr. Hay ,June. July Aug. Sept. Oct. 

89.7 86.8 90.3 94.1 
99.7 101.6 107.9 114.,2 110.6 101.s 92.3 88.6 96.3 96.6 
98.1 98.3 10!~ .. 7 111.5 110.7 102.8 95.5 89.0 94.7 98.0 

100.7 102.2 107.2 112.0 108.7 93.7 92.6 92.4 99.1 99.S 
97.4 96. l 97.2 109.5 110.6 96.9 95.5 94.0 97.2 99.4 
97 .s 95.7 98.3 103.1 109.5 102.2 95,.7 94.8 104 .. 1 100.1 
97.4 95.8 92.5 106.0 109 .. 6 101.s 

98.5 98.3 101.3 109,.4 110.0 99.G 93.6 90.9 97.0 98.l 

Nov. Dec. 

97.6 99.7 
97.3 97.3 
98.9 100.4 
97.4 99.8 

103.5 102.5 
100 .. 5 100.2 

99.2 100.0 

Source: Computed from data in: u. s. Department of Agriculture, Agricultural Marketing Service, 
Compilation ~ ~istical Material ~.or ~ Oklahoma Netropolitan ~ Marketinl£ ~. January 1954 -
March 1961 and other reports prepared by the Harket Administrator, Federal order No. 6. 

a.Effective May 1, 1960, Ponca City, Enid, and Vance Air Force Bac1e were added to the Oklahoma 
Metropolitan Mark:;.ting Area. 

\0 
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1951a 
1952 
1953 
1954 
1955 
1956 

Ave.rage 

APPENDIX TABLE IX 

DAILY AVEPJ\GE J?ROOUCTION Pat PRODUCER: MW'I'HLY PERCENTAGES OF 'mENO Fm TUE 
TULSA-t'1USKOGEE MIIKSUED , 1950~1956 

Jan. Feb. 

93.4 95 . 3 
89. S 93.2 
94. 8 91 . B 
97 . l 101. 7 
97 . 6 100. 2 
95 . 8 96 . 5 

94. 1 · 97 . 4 

Mar . Apr. May jun_e July Aug . Sept . Oct . Nov. Dec . 

86. 7 88. 9 
94 . 8 99. 2 118. 0 114 . 8 110. 4 106. 0 103. 3 94. 8 83 . 3 86 . 6 
96 . 5 109. 5 122 . 1 113. 1 102 . 9 96 . 9 98. 4 88. 8 88. 4 91 . 5 

102 . 5 112. 5 120. 1 108. 2 99 . 5 97 . 4 93. 6 91 . 2 94. 3 94. 7 
104.1 114. 7 115. 6 107 . l 89 . 8 S5. 6 88 . 9 91 . 8 95 . 7 97 . 2 
109. 7 118. 1 111,1, . 3 102 . 7 91 . 7 81 . 9 95 . 3 96. 7 97. 1 95 . l 
104. 3 114.4 114. 3 104. 9 95 . 6 88 . 2 94. 0 97 . l 

102 ; 0 111 . 4 117 . 5 108. 5 98 . 3 93 . 7 95. 6 93.4 90. 9 92 . 3 

data in: U. s. Department of Agriculture , AJricultural Marketing Servic.,, , 
aterial !2!_ the Oklahoma Metro29litan ~ Harketi.nf]t ~ • January 1954 -

prepared by~e Market Ad~inistrntor , Federal order No. 6 . 

'\1uskogee gilksbed data were not available prior to July , 1951 . The percentages for 1950 and 1951 
reflect this oaission. 

~ 



!10N'.X'1'lil.Y l'ERCENJ;'N •. ms 01" 
lf.1K1Jil:10l'Ii\ C:tl'l' • 1?50 ... 19$6 

~==::=a::; :.~~J;t~-~-~~ 

. :fom. Ft~J~,. ~·ifJl:. .June J'ul.y .llur; • S'e.1J.t • Oct. Nov • Dec. 
~Wi-&.~1.1(;\J't ' 

-•• , __ iii llllii)d,. 19,i:.,:.>j ii f ff;ffe•. nt:1J$1- :Ii. , ;t i ....... ~~,__...~~~ .. ~~ 
19S0 ss.2 9:;.s 
19.51 101.2 102.0 104.J 10ih3 112.& 110.1 103.!) .2 01.2 e1.r; f~)9 .1 '.;5.5 
l9S2 97.4 102.9 101}.(} 10::i.1 115 .1~ ioe.:; wo.o 93.4 ~0 .. 7 83.4 :3'2.6 '5}6.6 
lvS3 100.1 103.6 105.2 107.4 Ul.5 102.2 s1.a 100.0 95.6 91.~ ~!"5.,3 g,1.2 
l9S4 97.fJ 105.3 107.5 }.10.0 106.S 99.7 89.IJ 81).5 n.s 97.0 'i)J).1 102.6 
1055 1.02 .. 0 102.;) 106.0 1Y9.0 105.~ 19.1 93.1 89.2 ,,.o 96.5' 97#6 .1 
1956 lQO.S 100.0 104.9 100.4 1-06.B 101.2 9$.6 89.5 95.2 !}8.8 

AVC:t'.:l[gC 99.9 102.8 105.3 10$,.l lOS.S: 103.t1 D6.G 92.6 5).3. 7· 93.4 1P'J .. "I '!Ji •. $ 

Source: C,:g.:1put~d frou data UH u. s. Department. of AD;.i~iculture • .i\.;:,;t"icult~ral. Nat·ls.:~t.ing Sex:vtee. 
~?i«&~i.l,a~f'f,!1 .2£ Stat§,stical ti.,a.,teria~ .~,$;. ~h~ 0,,~~-~·!~1~'!~ ~f~S:0~9~i.t.~~ ~lilk; ~a~etirq ~' ~)!!U.£t!X, 12,?.:!, .. 
l:'J.OJ;Ch l96i end ot.ber reports prepa~.cd 0;1 the ~010.~ket Adm:u.ustrator, Feder£tl order;- No .. 6. 
gijJI; 2# . i~M41ii W P -·-
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APPBNOL"r TABLE XI 

CLASS I PRICE PLUS PREMIUM: r40N'fflLY PERCENTAGES OF TR.END F'OR l'lUl! 
OKLAHOMA CITY in:LKSHED, 1951-1959 

..ran. Feb. Mar. Ap:r:. Hay . June Jul.y Aug. Sept. Oct. Nov • Dec • 

1951 101.a 105.9 106.2 102.2 ·$}7.9 104.6 . . 99.3 97 .7 96.7 96~1 103.5 105.2 
1952 107.2 108.2 103.7 98.7 93;.3 92.l 95 .. 4 98.0 105.9 lOS.7 109.4 107.5 
1953 101.1 99.9 99.6 93.4 91.7 89.8 9S.2 101.3 100.1 100.3 104.S 104.5 
19S4 100.8 100.6 103.3 95.2 88.8 07.4 96.4 102.3 107.,4 100.4 102.1 104 .. 8 
1955 104.0 103 .. 5 l,03.4 - 98.3 94.6 94.a 99.2 101.a 102.4 99.7 100.a 101.2 
1956 100.s 100.3 · 99.7 94.1 101.0 102.s 102.6 · 95.o 100.3 102.2 101.0 100.6 
1957 101.0 100.3 100.0 1co.1 96.LI· 96.3 99.0 101.c 100.2 100.7 101.2 101.0 
1958 98,.9 100.1 100.4 100.s 100.~ 100.1 · 100.a 100.9 99.2 99.3 99.5 99.6 
1959 99.8 99.9 100.0 100.0 100.1 100~2::, 100.3 100.3 100.3 100.3 98.3 99.3 

Avei:;~ge. 101.s 1oi.1 101.s 98.l 96.0 96.S 99.0 99.9 101.s !00.9 102.3 102.6 

--. .....,,..._.._.,.._ ____ .....,~,._~~~~~~~--~----------------------~--------~ ..... .-.---..~----~--..... ~~~ 
Source: Computed from data in: U. s. Department of Agriculture, Agricultural Marketing Sel\"vice, 

Compila.tio.n of Statistical 11atertal for the. Oklab.oma Hetropolita.n NUk Marketing A:t"cn, January 1954 ... 
Marcfi~Im!l-and otfier 1;·0ports preparecf"6'y'tn~ Mai-kei Adminlstrator, FedeFaro'rder No. -6; and Prenu.um 
Data obtained. from Bud Bai,ley, Manager, Central Oklµhoma Milk Produc::.er, Association. 

\0 
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Jan. 
""" , ... 

1950 99.3 
1951 102.3 
1952 106.3 
1953 102.1 
1954 101,.0 
1955 103.1 
1956 98.8 
1957 105 .,.!, 
1958 97.5 
1959 105.8 

Averag~ 102.16 

Feb. 

APPENDIX TABLE XII 

CONCENTRATE FEED COSTS : MONTHLY PE'RCEN'rAGES OF TREl,JJiJ FO:t 
OKIAHCMA COST SEJ,1.IES, 1950-1959 

,_ •111 
~-

Mar. Apr. Hay June July Aug. Sept. ...~~~ 
98.2 99,.:3 101.ii. 109.0 101.e 102.8 101.4 95.6 

103.2 10.3.8 104.7 105.9 99.7 97 .6 94.7 93.0 
l.04.8 102.3 lOl.7 100.0 96.9 96.9 101.4 102.6 
99.4 l02.2 101.9 l02.6 93.0 96.7 94.6 94,.9 

103.8 10!+.5 107.6 102.a g4_2 92.5 96.2 97.6 
103.4 102.1 103.l 103.5 100.4 ;j9 • .3 . 96.7 96.6 
99.6 98.9 100.8 . 104.9 97.4 95.6 99.6 98.9 

105.l 104~4 104.0 101.9 95.8 97 .7 98,.8 9s.o 
100.4 102.s 103.8 105.1 96.2 91.1 97.9 95.4 
104.5 103.3 104.9 103.3 96.7 ~7 .5 98.8 94.7 

102.24 102.33 ;l.03.39 103.90 97.71 97.37 98.01 96.73 

Oct. Nov,. 

92.3 93.4 
95.l 101.L} 

102.0 102.6 
93.5 95,2 

100.0 105.5 
95.8 95.l 
98.2 102.2 
96.L~ 97.2 
93.8 95.9 
96.7 98.8 

96.38 98.73 

Source: Unp1,iblished data maintained by the. Department of Agricultural Eeonomics, Oklahoma 
State Univers it.y. · 

Dec. 

97.7 
106.0 
102.3 

98,3 
102.1 

97 .• 3 
104.3 
97.l 

102.5 
99.6 

100.72 

IC ....., 



T Is: 

Major Fleld: 

log~ feel: 

VITA 

tcultural £co lcs 

encaa, OCtJDber 1, 19 • t 

rlence: rtesear Assist t with the er t 
al E lcs f l'OII t I, 1960 thro A t 




