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CHAPTER I
INTRODUCTION

ilk production in Oklabowms 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 wmonths 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 below average during Novewber and December,

Seasonal variability of production would not be serioue if a comw~
parable seasonal variation existed for consumption, Ilowever, consump-
tion is relatively stable from womth to month, and the little comnsump-
tion seasonality existing is almost the opposite of the seasonality of
production, Consumption of milk is highest in the fall and early winter
and lowest in the spring and early summer, The lack of comparability in
the scasonal variability of wmilk production and consumption would generw
ate unstable milk prices to producers with the low price elasticity of
demand (generally reported in the -0,2 to ~0.,5 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



for their operations, Differences in the needs of the individual
plants were so variable that no uniform procedure was evident for
either the pricing of milk at the farm or the 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. %),

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 of milk in alternative manufacturing uses
plus a differential for producing Grade A rather than Grade C milk,

The winimum price was to be set at a level which would insure an ade=-
quate quantity of milk on the market, Built into the minimum price
concept was an incentive to producers to minimize the seasonal varia-
tion in production, Im an, 1950, this iﬁcentive 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
Okléhoma markets that a 40 cents per cwt, relative price reduction
during the £lush productién months would not be sufficient to stimulate
more even production from one month to the next, In 1951, a hase-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 £lush production
months were related 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
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price, Under this pricing system, each producer would have a slightly
different blend price, and he would share in the Class 1 sales at
Class I prices only through his base deliveries,

The base~surplus plan and a 40 cent per ecwt, lower price during
April, May, and June formed the program to reduce the seasonality of
production in the Oklahoma milksheds for the remainder of the 1950
decade, However, at least a part 6§ this program was rendered ineffec-
tive through bargaiﬁing arrangemeﬁés. Late in 1954 the distributors
and the Central Oklahoma Milk Produgers Association in the Oklahoma
City milkshed entered hegotiations and agreed upon Class 1 prices,
higher than order prices, that would be paid for producer milk, UNego-
tiated prices were applicable through the spring and summer season of
1955, The cffect of these negotiations was to nullify half or more of
the &40 cent per cwt., reduction specified in the Federal order, More-
over, negotiated prices were used in subsequent years in the Oklahoma
City market to eliminate most if not all of the specified per cwt,
redu&tioa in this market,

Conditions were not the same in the Tulsa milkshed, The Federal
orders f£or Tulsa and Muskogee were combined on August 1, 1953, and both
the 40 cents per cwt, reduction in price during April, May, and Junhe
and the base-surplus plan were effective throughout the remainder of
the 1950 decade, This continued even though the Tulsa-Muskogee order
had been merged with the Oklahoma City order in May, 1957 (2, p. 4.
Only in 1960 did negotiated prices exist in the Tulsa milkshed which
would nuliify the 40 cent per cwt, reduction in Class I prices for the
months of April, May, and June.

Although changes in seasonality of production were evident, producer

groups asserted that the major effect of the base-surplus plan was to



provide an incentive for expansion of the level of production, Conse-
gquently, they asked for the elimination of the base-surplus plan from
the PFederal order, This request suggested that producer groups would
handle the secasonality problem outside the Federal order framework,
Alternatives faced by the producer groups appeared to range from a no-
control program with anintensive system of marketing execess milk to a

quota or base prograw for members only, The base-surplus plan was

eliminated frowm FPederal cider No, 6 on July 1, 1860,
Objectives of Study

The lack of an aralysis 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 ccecur under alternative types of programs, This study has
three 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 priecing nrlans, and wodifications
thereof, on returns above feed costs for produeers with various pattern
types, and (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 Metropolitan milk wmarket,



CHAPTER 1T
METHOD AND PROCEDURE

A study of seasonal pricing plans could be based on the seasonal
variation in market receipts of Class I milk for the Oklahoma Metro-
politan milk warketing area, 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 producers with a particular seasonal
pattern rather than an adjustment by all producers to an cconomic incén-
tive, Since the latter appears to be of most importanee in an evaluae-
tion of seasonal pricing plans, this study is based primarily on

records of a sample of producers,
The Sawmple

An attempt was made to obtain a sample of 200 producers in the
Uklahoms Metropolitan wilk marketing area who had been selling Grade A
milk for the periocd, 1950-1%6C, The study is restricted to those pro-
ducers who were salling Grade A milk at least 11 months of each year
from May, 1950 through May, 1960 in Oklahoma milksheds, This restric-
tion eliminated many producers from the study sinece the rate of entry
into, and withdrawal from, the Grade A milk market by producers in

Oklahoma has been relatively high.

WA
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The nunber 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 f£rom the number needed, iIn the Okla-
hoﬁa Gity milkshed, the first 100 producers were selected from a list
of 110 produccrs submitted by the Market Administrator for the Oklahoma
Metropolitan milk marketing area, In the Tulsa wmilkshed, only 88 pro-
ducers were selected frowm the list supplied by the Market Administrator
because this was the number of producers qualifying fof inclusion in
tﬁe sample,

Thé Market Aduministrator'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 1l2-wmonth movihg 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

Bach Grade A milk producer has a relatively unique seasonal produc-
tion pattern and an analysis of changes in the seasonal production pat-~

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

o
r T
A R

quite cumbersome, Consequently, a classification scheme was adopted
which permittéd the grouping of producers into more nearly homogeneous
strata, The classification scheme includes £our wajor criteria, The

first criterion is location, Location is defined as either Oklahoma



City or Tulsa, the primary ecity or milkshed with which the producer is
- v »
agssociated 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 size of producer as
related to Grade 4 milk production, Average 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

rinor groups, These size groups are presented in Table I,

TABLE I

PRODUCER SIZE CLASSIFICATIONS

Size Codes Average Monthly Production

Major Minor (pounds)
A 1 0 - 4,999
2 5,000 - 9,999
B 3 10,000 -14,999
4 15,000 -19,999

20,000 24,999
25,000 -25,99¢9
30,000 -34,999
35,000 -39,599
0,000 and greater

WS NG

As shown in Table I, for example, a producer classified as size B,
a major size group, for & certain year has an average monthly production
for the year equal to or greater than 10,000 pounds ef wmilk, but less
than 20,000 pounds of milk, A size 3 producer, a wminor size group,
includes production of 10,000 through 14,9952 pounds of wilk per month,

The fourth criterion in the classification scheme is pattern type.

Pattern type actually encompasses a dual criteria of depicting the
7l



relative instability of mouthly production and the seasons of the year
whent the highs and lows in production occur,

The first Ffactor of nattern type, magnitude or relative instability
of monthly production, refers to the general level of seasonal varia-
tion, The producer magnitude classification indicates the relative

fluctuation of production from one month to the next within a year,
Wiéﬁ resééégﬂgormagnitude, a production pattern is classified as stable,
intermedlate, or unstable (coded as 1, 2, and 3, respectively), The
eriterion for grouping was arbitrarily selected in such a manner that
some produders would be represented in each group.

A stable 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 variation for each mag-
nitude classification is illustrated in Figure 1, An intermediate pro-
duction pattern, magnitude 2, is defingd as one in which the milk mar~
keted varies at least 20 per cent, but less than 40 per cent, from the
12-month woving average of production in at least one month during the
year, A production pattern is defined as unstable or magnitude 3 if
production during at least one month out of the year £luctuates as much
as 40 per cent from the l2-month moving average of production,

The Second factor in deternining pattern type is the period of the
year In which production is above average or below average, Bach 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 (i) fall, Each season is

defined as three consecutive months im the year as follows: (1) winter -
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Figure 1, Illustration of Ranges of Variation for Producer
Magnitude Clagsifications,
January, February, and March; (2) spring - April, May, and June; (3)
swmer - July, Avgust, and September; and (4) fall - October, November,
and December, These four seasons of the vear are coded as 1, 2, 3, and
+, vespeetively, No seasonal high or low pattern is evident for some
producers, In these cases, the pattern code is 6,

Two criteria are met before a producer pattern may be clagsified

P

as a porticular seasonal high or seasonal low pattern type. The first

S AT inciSen i

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

producer is considered ineligible for this classification, althoush a



definite pattern may have been followed within the arbitrary range of
20 per cent above or below average production, The second criterion
is evidance of a vegular production fluctuation resembling a pattern
during the vear. The existence of the two criteria was astablished by
inspection of the percentages of the 12-month moving average for cach

producer during a given year, Table II depicts the various possible

TABLE 1II

PRODUCTION PATTERN CLASSIFICATIONS®

Seasonal Seasonal. Low
High Winter(l) ‘ SpringﬁZ) Surmer(3) Fall{4) None(é)
Winter (1) - (1-2) (1-3) (1-4t3 {1-6)
Spring(2; (2-1) - (2-3) (2-4) (2-6)
Summer {3) (3-1) (3-2) v - (3-4) (3-6)
Fall(4) (4-1) (B-2) (&-~3) - (b=6)
None {(6) (6-1) (6-2) (6=3) (6~ {6-6)

8The first digit designates 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 nuwmber in Table II
signifies the seasomnal high, and the second code number indicates the
seasonal low of production., For example, consider the 2-4 seasonal
pattern classification; This clasgification indicates that a producer
(1) 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
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spring season, and (&) has relatively low production during the f£all
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

Ad justuents in Seasonal Production Patterns

In order to determine gross adjustments by producers 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 sizé group, were tabulated,

Trends were computed for the changing number of producers in ecach
seasonal high or seasonal low classification over the time period of
the study. In these computations, the equation is of the following
form:

¥ =a+bx (2.1)
The independent variable (x) is defined as time, coded as 1 = 1951, 2 =
1952 ...., and the dependent variable (¥) is defined as the number of
producers in each sub-group (such as Oklahoma City, size group 4,
winter~high) expressed as a percentage of the total number of producers
in that sub-group {(such as Oklahoma City, size group A, all patterns)
during a given year, The slopes of the various trend lines were tested
for statistical significance with the "Students" t-test explained by
Snedecor (&, 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 Ffurther analyses,
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in order to determine how individual producers having different
seasonal production patterns adjusted thelr seasonal pattern and magni~
tude in response to changing market and price conditions, the 1951-185%
time period &as divided into two pericds, 1951-1954 and 1953-1959, The
seasonal pricing plans used in the two markets were about the same
dur ing the first period, 1951-1954, and it was assumed that adjustments
in seasonal patterns and magnitudes might be similar in each wmarket,
The distribution of producérs among pattern-type clasgificatioms in 1954
aé‘compared with the distribution in 1951 forms the basis for evaluating
changes or adjustments in these patterns, ﬁuring the second time periocd,
1955-1859, the seasonal pricing plans differed in the two markets, and
it was assumed that changes in seasonal production patterﬁs and magni-
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 ocecurring 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 combined in some cases and separated in others depending
on whether the basic patterns were significantly different in the two

markets.,



Returns and Cost Couputations

The probable effects of alternative pricing plans on seasonality
of production are analyzed for the basic patterns of production,
selected on the basis of analyses in Chapters III and IV, Gross income
and returns over feed costs for vepresentative patterns are estimated
for four 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 11, 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 econcmic incentives to producers under each plan to attain a more
stable wonthly 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 altermnative pricing plans,:.and the analytical
procedure followed in deriving these prices, will be explained in the
seetions 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 assumed to be con~
igtent with about 78 per cent utilization for the market, That is, 78
per cent of the total quantity of milk marketed per production year is
assumed to be used 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 wmonth in which production is "shortest"
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relative to consumption, based on average seasonal production and cone-
sumption pattern,

The Class I milk price is the average of the basic Fformula 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 Januvary basic formula prices
actually paid in the market during each of the six years, when summed
and averaged, resulted in an averége January basic formula price cs
$3,607. per cwt, (Table III), To this average is added a Class I differ-
ential of 51,95 as provided for in the Federal order to determine the
Class 1 price of §5,557 per ewt, Prices for eaéh of the other 11 months
were calculated in & 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
I¥. They are averages of the Class II wmilk prices aectually paid in
the market in the respective wmonths 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 imput 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 are not computed, Only feed costs are considered, These costs
generally make up about one-~half of the total costs of producing Eresh
fluid wmilk, This approach will ignore seasonality of costs of other

inputs, particularly labor, Feeds considered include roughage supplied



TABLE IIIX

MONTHLY BASIC FORMULA AND ASSUMED CIASS I MILK PRICES, OKLAHOMA METROPOLITAN MILK MARKETING AREA,
QCTOBER, 1954 - SEPTEMBER, 1960

Years Jan, Feb, Mar ., Apr, May June July Aug, Sept. - Oet, Nov, Dec,

{(Dollars per cwt,)
1954 3434 3,551 3,605

1955 3,590 3,521 3064 3,448 3,362 3,323 3,328 3,332 3,829 3,499 3,557 3,608
1856 3,609 3.571 3,521 3,477 3,459 3.45¢9 3,477 3,495 3.521 3,638 3,674 3.721
1857 3,731 3,71% 3,690 3,624 3,541 3,505 3,485 3,477 3598 3,538 3,583 3,600
1858 3,595 3.581 3.554 3.522 3.378 3,310 3.303 3,338 3.385 3,423 3,474 3.480
1859 3,510 3.499 3497 3,445 3.374 3.33% 3,323 3.352 3.389 3,470 3,541 3.595
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 3.3%92 3.406 3456 3,500 3,563 3,603
pifferential 1.950 1,950 1,950 1,850 1.950 1,950 1,950 1.950 1,550 1.5850 1,950 1.950
Assumed

GClass I :
Price? 5,557 5.528 5,498 5,459 5.380 5.343 5.342 5,356 5.406 5,450 5,513 5,553

Source: U, S. Department of Agriculture, Agricultural Marketing Service, Compilation of Statistical
Material for the Oklahoma Metropolitan Milk Marketing Area, January 1854-March 1261 (Prepared by Market
Administrator, Federal order No. 6J), Table V,

a
The annual average is $5.449 per cwt,
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AREA,

MONTHLY CLASS 11 MILK PRICES, OKLAHOMA METROPOLITAN MILK MARKETING
OCTORER, 1554 -~ SEPTEMBER, 19260
Years Jan. Feb. Mar, Apr. May June July Aug. Sept. Oct. Nowv. Dee.
{(Dollars per cwt.)
1954 %.055 3,154 3,195
1855 3,195 3.132 3.088 3.075 3.016 3,013 3.025 3,028 3.085 3.125 3.150 © 3,135
1936 3,163 3.158  3,11¢  3.095 3.180 3,160 3,160 3.160 2,160  3.170 3.238 3.23%
1957 3.240 3.240 3,18 3.148 3.083 3.097 3.103 3.162 3.221 3.226 3,284 3.282
1558 3,262 3.262 3,228 3.122 3,113 3.144 3,163 3.163 3,245 3,248 3,250 3,252
1959 3,252 3,252 3.260 3,183 3,153 3,154 3,155 3,153 3,166  3.200 3,219 3,238
1960 3,240 3,243 3,233 5.181 3.117 J.1¥7 3,117 3,122 3,238
Average®
Prices 3,226 3,214 3,183 3,134 3,109 3,114 3,126 3,132 3,186 3.171 3,209 3,220

Source: U.,S8. Department of Agriculture, Agricultural Marketing Service, Compilation of Statistical

Material for the Oklahoma Metropolitan Milk Marketing Area, January, 1934 - March, 1961 (Prepared by

Market Administrator Federal order No, 6), Table I1I,

a .
The annual average is $3,168 per cwt,
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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 production and
marketing year, data from Underwood's study (5, p. 13) were used, In
Underwood’s study, the Oklahoma City wmilkshed was divided into three
arcas or regions as follows: (1) northwesternm, (2) southwestern, and
{3) eastern, For cach 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, Bach 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 each month
of the year provided by ecaech feed, an estimate of the number of animal
unit days of full forage supplied by pasture for each month of the year
wag calculated for the Oklahoma City milkshed (Table V), In these cale
culations, 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:

(=l

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

1

The wvarious agsumptions were made in ccusultation with Dr, Lynn
Bush, Department of Dairy Husbandry, and Dr, Clark Bdwards, Department
of Agricultural Economics, Oklahoma State University. All assumptions
with respeet to feed requirements and herd replacements were cheecked
with Dr, Lynn Bush although the responsibility for these assumptions
rests with the author, '




TABLE V

SELECTED STATISTICS ON MONTHLY POUNDS OF ROUGHAGE SUPPLIED BY PASTURE, CENTIRAL OKLAHMMA

acnewm,
o

ot

4

s s
e ke

!i

Northwestern Southwestern Eastern
Section Section Section
% of % of % of
Agres Total Agres Total Acres Total
Wheat(grain) 10,785 48,60 2,231 27.61 410 3,45
Wheat(pasture) 165 o 74 83 1.03 - -
Native Pasture §,613 43,31 ' 4,942 61,15 10,696 20,195
Oats(grain) 848 3,82 113 1.40 487 4,11
Oats(pasture) 67 «30 326 4,03 97 .82
Sudan Grass 716 3423 386 4,78 170 1.43
Total 22,159 180,00 8,881 100,00 11,860 100,00
Northwestern Jan. Feb, Mar,. ADT 4 May June July Aug, Sept. Oet. Nov, Dece,
Wi, AJULL, U6 42 .32 75 1,65 2,03 1,86 1,38 77 .60 1.31 1,50
% of Total 3,52 3,22 2,45 5,75 12,64 15,56 14,25 10,57 5,90 4,60 10,04 11,48
Southwestern Jan., Feb, Mar. Apr, May June July Aug. Sept, Oct, Nov, Dec,
Wte AU.D, .16 o 24 74 1.45 2,83 3.28 3,22 2,70 1.57 1.28 1.10 1.17
% of Total 79 1,19 3.67 7.20 14,05 16,22 15,99 13,41 5,78 6,36 5.46 5.81
Eastern Jan, Feb, Har, ADT, Hay June July Aug, Sept. Get. Nov, Dec,
Wte A,U.D, « 35 o34 30 .03 2.10 2,61 2,14 1.61 1,27 .66 « 35 «32
% of Total 3.05 2,66 2,82 ,93 16,43 20,42 16,74 12,60 5.4 5,16 2,74 2,50

Mean Percentage 2,45  2.36 2,98 5,56 14,37 17,42 15,66 12,19 8,54 5.37 6,08 6.60
% of June a 14,06 13,55 17,11 34,21 82,49 100,00 895,90 692,98 49,02 _30.83 34,90 37.89
1bs, of Roughage™ 63,80 66,30 83,80 167,50 403,80 483,50 GhD.10 3hZ2,60 280,00 1BG,50 1¥0.80 185,50

— -
= s e Ry

Source: F, L., Underwood, Economic Survey of Resources Uscd by Dairy Farmers EE Oltlahoma, Oklahoma
Agricultural BExperiment Station Bulletin No, B-48Z (Stillwater: Oklahoma A & M College, 1556), Table 13,

aComputed as percentage of 489.,5 pounds per month,

81
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contegtﬂmilk every ten months or about B00 pounds per month for a 300-
day iﬁétation period, (2) this typical cow is fed 9,492 pounds of roughe-
age and 2,700 pounds of concentraté feeds in a year's production period
{10 months) as recommended by Morrison (6, b, 676), {(3) producing ani-
mals receive one-half ration during the two wonths that they are dry,
(L) one-halfvof a typical cow's roughage ;equiremeut is supplied by
pasture during thé peak of the pasture season and roughage is supplied
by pasture in other months in proportion to the percentage that the
aniﬁal unit days of full forage in those months is of the Junme total,
{5) alfalfa hay is used for the balance of the roughage requirements,
{6) the herd replacement rate is one-fourth or, in different terms, a
producer's entire herd is replaced once every four years,z {7 tétal
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 $2,8% per 100 pounds or
$0,0284 per pound fpr concentrate mixed feed, The alfalfa hay price
per ton is the average of 1960 wonthly 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, 31).to obtain

monthly prices, These wmonthly prices and related statistics are given

2The replacement rate required for maintenance of existing herds
is about one-L£ifth, However, many herds in Oklahoma are expanding and
producers tend to keep a larger number of replacements for this purpose,
The assumption of one-fourth, therefore, is arbitrary and may, in fact,
understate the actual number of replacement snimals oa many farms,
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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 feed price per hundredweight is the average of 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 ac 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 nmultiplied by
$2,84 to obtain monthly prices of concentrates, These caleulated feed
prices, when multiplied by the respective quantities of concentrates,
pasture, and alfalfa hag utilized per month, and summed, yielded the
monthly total fced costs assoclated with sach 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 produecer
of a given size with a given production pattern are assumed constant and
independent of the specific seasonal prieing plans in operation for pro=-
ducers,

There are geveral 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 the
many different types of feeds available were considered in the calecu=-
lation of feed costs, (2) the animal unit days of forage supplied by
pasture and prieces of various roughages and concentrates are satis-
factory cstimates only under the assumed Oklahoma market conditions and

do not necessarily apply to a given farm in a given year, and (3) the



TABLE VI

SELECTED STATISTICS ON FEED PRICES AND ASSUMED FEED COSTE PER MONTHS ARD PER CWT,, OKLAHOMA

Index of Seasonal Variation of Feed Prices

Jan, Feb, Mar, Apr., May June July Aug. Sept, Oct. Nov, Dee,
Alfalfa Hay 112,2 110.8 107,0 104.,5 92,0 82,7 85,3 01,7 %.,0 102,4 105,55 109.5
Concentrates 102,2 102,2 102,3 103,44 103,¢ 97.7 97 A& 28,0 96,7 96,4 98,7 100.7
a/

Calculated Feed Prices, Per Pound~

Alfalfa Hay 1,40 1.39 1,34 1.31 1,15 1,03 1.07 1
Concentrate 2,%¢ 2,90 2,91 2,9 2,85 2,77 2,77 2
Pasture 70 .70 67 066 58 #52 oS4 «

15 1.20 1,28 1,32 1.37
78 2,75 2,74 2,80 2,86
58 .60 .64 .66 .08

Calculated Feed Costs, Per Month

Concentrates 8.06 2,06 8,09 8,17 8,20 7.70 7.70 7.73

7.0 7,62 7.78 7.95
Alfalfa Hay 112,74 12,66- 12,00 10,63 6,62 5,0 5,77 7.32 8.8

1

7

.86 110,60 10,67 10,87
JE 97 1,13 1,27
o4 19,19 19,58 20,09

Pasture = 48 46 36 1,10 2,32 2,52 2435 1.7
Total Feed Costs 21,28 21,20 20,65 19,50 17.14 15,26 15,82 17,02 17
Ffeed Costs Per Cuwt,. ’ ~
0f Produetion 2,36 2,36 2,29 2,21 1,90 1.70 1,76 1.8% 1,99 2,13 2,18 2,23

a/
“TAnnual 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,

1z



assumptions concerning cow production capacity, feeding rates,. and
replacement rates will vary with the level of management, with the
quantities of capital, labor, and other resources available, and with
individual farm operators,

Total revenue and feed costs for an "ideal"™ pattern preoducer are
calculated for comparisorn with the selected number of various size
producers naving different seasonal patterns of production under each
of the four alternative seasonal pricing plans. The "ideal” pattern
ig 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 anetherbare determined om 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, The second is in terms of differences of
returns over feed costs from the same "ideal” producer operating under

a uniform blend prieing plan,



CHAPTER LI

MARKET AND INDIVIDUAL PRUDUCER ADJUSTMENTS IN
SEASONAL VARIATION OF PR (DUCTION

Market Adjustments

The average seasonal variation in Oklahoma milk production and in
monthly produeer receipts of Grade A milk for the aggregate Oklahoma
Metropelitan milk marketing area are illustrated in Figure 2, Generally,
production is highest in the spring months as compared with the other
montha, The variation is considerably less for the area than for milk
production in the state as a whole, The fluctuation in receipis from
wonth to moﬁth iz somewhat exaggerated sinee each month does not
include the same number of days, February is the extreme case with an
indicated decline of about 8 per cent, Actuaily, daily average producm
tion increases from January through May,

The average pattern of scasonal fluctuation in producer receipts
appears to conceal important changes in this pattern sinee 1851, Con-
sequently, percentages of lZ2-month moving averages for daily average
i production were compuied, These are showa by months in Figures II1 and
IV, Three different series used are Oklahoma City, Tulsa~Huskogee, and
the éombined Oklahoma City and Tulsa-Muskogee markets, 4Also, percente-

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

; 23
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Source: Appendix Table VI and Computations from U, 38, Department
of Agriculture, Statistical Reporting Service, Milk
Production Dal-l (February, 1962), Table 7,

Figure 2, Average Seasonal Variation in Oklahoma Milk Production

and Oklahoma Metropolitan Area Producer Receipts,
1950-1959,
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effective in the Oklahoma City areda,

Initially, daily average production during the winter season wonths
was above average in the Oklahoma City milkshed and was below average
in the Tulsa milkshed, Under Federal order priecing there was a tendeney
for differences between the two market series to beecome smaller, with
daily éverage production inereasing relatively in the Tulsa milkshed
from 1951 through 195@, Afiet 1954, daily average produection for the
combined market declined significantly in the winter months, particue-
larly in March, and to some extent, in Pebruary,

'Trends were nixed during the spring season months, For both mar-
kets, daily avgfage production in April increasgd, relative to the
moving average, from 1951 to about 1954 or 1955 with price trending
downward, After 1955, daily average production for the combined markets
declined even though prices were relatively stable, In May, a general
decline in daily average productionwoccurred from 1951 to 1955 then pros
duction.sﬁabilized, This was_directly relatsd to the price movements
during thislperiod, In June, the daily average production percentage
for all series declingd from 1951 through 1857, then increased, June
prices either increased slightly or were relatively stable over the com-
plete period, Over-all, some decline in preduction during the spring
months was evident, Presumably some of this decline resulted from the
use of the base-surplus plang,

Trends were also mixed during the summer wmonths, From 1951 through
1954, the daily average production percentage decreased during each
month in the Oklahoma City area, The daily average production percent=

age in Tulsa either decreased or moved to a level which compared closely



with Oklahoma City, After 1954, there was some tendency for the daily
average production percentages for the coumbined markets te inecrease
even though relative prices were stable,

Daily average production as a percentage ¢f the 12-ponth moving
average ingreased during the f£all months over the complete period,
Generatly, prices during the £all were either steady or deelining over
the same period, It appears that production was increasing during the
£all pgrtially as a result of producers establishing individual bases
for subsequent payments rather 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
gsample of 188 producers indicated approximately the same seasonal varia-
tion as existed for the complete market (Figure 5). Production averaged

slightly higher during the spring and summer 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-
duction for producers imcluded in the sample appeared comparable with

the seasonality of producticn for the warket,

>

Changes in Size

Seasonal variation in production could be related to the size of
the dairy enterprise, In this study size is measuwred in terms of pounds
of milk produced per month which is related ¢o the dollar income of the

farm business, It is not unreasonable to expect less effort devoted to

maximizing dollar returns from a minor 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 B and C producers increased, In 1951, 68 per

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

PERCENT OF PRODUCERS IN MAJOR SI&E GROUPE, OKLANIOMA CITY
AND TULSA MILKSHEDS, 19 **

Market Group 1951 1952 1953 1934 1955 1956 1957 1958 1559

o
{Percent)

Oklahoma A 68,0 60,0 55,0 55,0 48,0 39,0 32,0 30,0 30,0
City B 28,0 34,0 34,0 35,0 37,0 45,0 46,0 42,0 35,0
¢ 4,0 6,0 11,0 10,0 14,0 16,0 22,0 28,0 35,0

Tulsa A 36,4 39,8 27,3 25,0 27,3 19,83 25,0 20,5 22,7
B 5.0 42,0 48,8 50,0 44,3 48,9 42,0 44,3 35,2

C 18,2 18,2 23,9 25,0 28,4 31,8 33,0 35,2 42,1

aExpressed as a per cent of 100 in Oklahoma City and as a per cent
of 88 in Tulsa,
only & per cent were classified as large, By 1959, only BO‘per cent of
the producers in Oklahomz City were in the small size group while 35
per cent were classified as large size producers,

In the Tulsa market, the proportion of largeﬂgize producers also

S

increased substantially, There was a somewhat erratic relative deecline
in size A and size B producer numbers, However, the inerease in number
of producers classified as size € comsistently 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 for 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
yvears, These proportions reflect the higher daily average production
of producers in the Tulsa market as compared with the Oklahoma City

market,



Changes in Magnitude of 3easonal Variation

P - T e o A s i

The number of producers exhibiting each wmagnitude within ecach size
group for each market is listed in Table VIII, Considering all producer
gizes togefher in the Oklahoma City market for the period 1951 through
1559, the total number of magnitude 1 producers remained about the sane,
the total number of magnitude 2 producers increased, and the total nume-
ber of magnitude 3 ptoducgrs declined.? Therefore, in ierms of gross
produeer numbers during the years 1951-1959, production tended to be~
comé more stable in the Oklahoma City milkshed, In a similar compar-
ison for the Tulsa wmilkshed, the total number of producers with the
various magnitudes remained about the same, Therefore, the stabiiity
ofvprodﬁction in the Tulsa milk market appeared to be about the same in
1959 as in 1951,

Iﬁ order to determine whether the decrease in magnitude occurred
within each size group or whether it reflected individual producers
changing their production levels, a further classification was made,
The number of producers classified as magnitude 1, 2, 3 were expressed
as a percentage of the total number of producers in the respective size
groups A, B, or C for each market for ecach year under consideration
(Table IX)., These percentages indicate whether production tended %o
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 magnitude 1 and maghitude 3 producers,

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

omezn.

For definitions of these terms, see page 8,



TABLE VIIL

NUMBER OF PRODUCERS IN MAGNITUDE CLASSIFICATIONS
WITHIN MAJOR SIZE GROUPS, ORLAHOMA CITY
AND TULSA MILKSHEDS, 1¢01-1959

' STZe oI ' '
Market Group tude 1251 1952 1553 1954 1955 1956 19357 1958 1859

Oklahoma
City A 1 5 & 2 3 1 3 2 1 g
(1) 2 23 25 31 30 19 13 13 1€ 16
3 &0 31 22 22 29 23 17 13 14
Total 68 60 55 55 ug 39 32 30 3¢
B . 1 4 & 1 & S 5 6 5 L
2 15 17 10 19 23 29 28 26 20
3 9 11 14 10 5 11 12 il i1
Total 28 34 3 35 37 45 Lé 52 35
c 1 G & £ i 1 2 b 5 &
2 4 6 3 6 9 9 11 17 24
3 0 ¢ 3 3 & 5 7 6 5
Total 4 6 11 10 4 - 16 22 23 35
Combined 1 g 10 8 10 11 10 12 11 10
2 L2 48 53 55 51 51 52 59 60
3 Lg 42 39 35 38 39 36 3 30

Tulsa
(2> A 1 1 1 6 1 1 1 i 0 1
2 13 16 11 12 11 9 6 5 8
3 18 18 13 g 12 7 15 13 11
Total 32 35 24 22 248 17 22 18 20
B 1 5 1] 2 6 8 6 3 3 3
2 23 22 26 23 18 19 15 20 14
3 i2 S 13 15 13 13 19 16 14
Total Lo 37 43 Lty 39 43 37 38 31
C 1 2 i 5 i 2 5 5 3 5
2 9 13 11 15 18 14 18 25 21
3 5 2 5 3 5 9 6 3 11
Total 16 16 21 22 25 28 29 31 37
Combined 1 8 8 7 11 11 12 9 & 9
2 45 51 L8 50 47 42z 39 50 43
3 35 29 33 27 30 3 L0 32 36




TABLE IX

PERCENTAGE OF PRCDUCERS IN MAGNITUBE CLASSIFICATIONS WITHIN MAJOR
S1Zy CROUPS, OKLAHOMA CITY AMD TULSA MIIXSHEDS, 1951-19539

Size Magni- ‘

Market Group tude 1951 1952 1953 1954 1855 1956 1957 1958 1959
Oklahoma ' (Percent)
City A 1 7.4 6,7 3.6 5.3 2.0 7.7 6,2 3,3 0,0
(1) 2 33,8 41,7 56,4 54,5 38.8 33,3 Lo,6 53.3 53,3
3 58,8 51,7 50,0 43,0 50,2 52 .0 53,1 13,5 46,7
B 1 14.3 17 .6 2,9 17,1 24,3 11,1 13,0 11.9 11.4
2 53.6 50,0 55,9 54,3 62,2 64 4 60,9 | 61,9 57.1
3 32 32.4 41,2 28,6 13.5 24,5 26,1 26,2 31.4
C 1 0.0 - 0,0 45,5 10.0 7.1 12.5 18,2 17.9 17,1
2 100,0 1060,0 27.3 60,0 64,3 56,2 50,0 60.7 63,6
3 0.0 0.0 27.3 30,0 28,6 31,2 31.8 21,4 14,3
Tulsa

{2) A 1 3.1 2.9 0,0 4.5 y.2 5.9 4,5 0,0 5.0
2 40,6 45,7 45,8 54,5 45,8 52,9 27.3 27.8 40,0
3 56,3 51 .4 5 2 Lo, 50,0 Li,2 68,2 72,2 55,0
B 1 12,5 16,2 4,7 13.6 20,5 14,0 3.1 7.7 9.7
2 57.5 59,5 60,5 52,3 bo,2 Ly, 2 40,5 51.3 45,2
3 30,0 24.3 34,9 34,1 33,3 41,9 51.4 41,0 ns,2
C 1 12,5 6.2 23.8 18.2 5.0 17.9 17.2 947 13.5
2 56,2 81.2 524 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 5.7 - 29,7

€€




For the size A producers in the Tulsa market, there was only a slight
increase in the percentage of magnitude 1 producers with the percentage
of magnitude 2 and magnitude 3 producers remaining about the same,
There is little evidence based on the relative number of producers that
appreciable adjustments in magnitude were made by small size producers
in the Tulsa market. Sowme 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 producer magnitudes
from year to year, but the percentage distribution in 1959 was about
the same as in 1951, In general, a net increase in the perecentage of
wagnituée 2 producers appears to have oceurred at the expense of both
magnitude 1 and magnitude 3 producers, In the Tulsa market, size B
producers tended to move toward more unstable production with a large
increase in the percentage of magnitule 3 producers and a substantial
decrease in the percentages of both magnitude 1 and magnitude 2 pro-
ducers,

For the size C producers in the Oklahoma City market, there was
little net movement toward more stable production, There was & de-
creasing percentage of wmagnitude 2 producers, with an inerease in both
the percentage of magnitude 1 producers and the percentage of magnitude
3 producers, However, the number of producers classified as size € was
quite small, and the variation in percentages was quite large, In the
Tulsa market for the size C producers, there waz little movement either
toward or away from more stable production, There was a slight increase
in the percentage of magnitude 1 producers and a alight decrease in the

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

The general tendency for producers to decrease magnitude in both
markets ffom 1951 to 1959 appears to be relatéd directly to the change
in size of producers, 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 fluctwation of production,
This suggests that aﬁ increase in size is the primary reason for the

movement toward more stable seasonal production patterns,
Changes In the Seasonal Patterns of Production

The relative number or percentage of producers of a given size
in a given market in a given wyear with highs in production during each
season was tabulated as was the percentage with lows in each season,
Trends were calculated for changes in those percentages over time, The
basic data utilized in estimating the percentages and trends are given
in Appendix Tables I, 1T, 1I1tl, and IV, The estimated regression coef-
ficients (b wvalues) and the corresponding standard errors (Sb) are
included in Table X.

Size A Producers,-~There is no statistically significant evidence

of changes in szasonal highs of size A preoducers in either the Cklahoma
City or the Tulsa milkshed, However, the percentage of producers with
high production in the spring wmonths tended to deecreasz, and the per-
centage with high production in the fall wonths tended to increase.
This is consistent with trends in the daily average deliveries for the
total market, The percentage of producers with high preduction in the

winter wmonths inereased in Tulsa, but deereased in Oklahoma City,



TABLE X

ESTIMATED REGRESSION COZFFICIENTS AND STANDARD ERRORS FOR TRENDS IN THE PERCENTAGE OF
PRODUCERS WITH HIGHS AND LOWS IN SPECIFIED SEASONS, TOTAL SAMPLE, 1951-1959

Patterns

Values High ~ Low
Size Bsti- Winter Spring  Summer Fall Winter Spring Summer Fall
Market Group nated (L (2) {3) Uy {n (2 (3 )
Oklahoma ok
City A b -0,880 ~-0,405 0,048 0,151 0,077 1,208 -0 443 -1,2%3
{1) b 0,481 0,198 0,347 0,724 0.878 0.187 0,671 1,105
* kS *
B b -0.163 ~0.520 - =0,135 1.775 2,510 0,115 ~1.440 1,762
5p 0,866 0,672 1,352 0,747 1,001 0,452 0.883 0,573
c b “4,513  -1,800 0,332 3,900  2.158" 1,622 -1,595  =0,793
b 2,770 0,720 1.184 0,998 0,638 0,924 2,392 1,063
Tulsa
2) A b 1,297 -2 ,428 0,233 0,548 1,117 ~0,238 0. 745 -1 543
Sp 0,620 1,688 2,284 1,043 1,599 0.587 2,157 1.554
B b 0,558 -1,3&3' -0,928 1.422* -1.572 1.627 2.542* -—1.800w
Sp 0.533 1,039 1,128 0,434 1,307 0.653 0,985 0,586
C b 1,033 ~1,918 -3.875 2,355* ~2,482 0.520 0.492 0,768
5p 1,438 1,148 1,201 0,929 -1,527 10,321 2,222 0.852
v*- .
Statistically significant at the 5 per cent probability level,

*

b
Statistically significant at the 1 per

cent probability level,

9¢



With respect to seasonal lows, there was an increase in the per-
centage of producers with lﬁws in the spring months and a deg¢rease in
the_percentage with lows in the £all months for both markets, However,
only the trend for Oklahoma City of an increasing percentage of pro=-
ducers with lows in‘the spring months is statistically significant,

~ 8ize B Producers.~~There was a trend toward a larger percentage

of size B producers with highs in the fall months in both wmarkets,

The regression coefficients are statistically significant at the 3 per
éent probability level, The increase in Cklahoma City appears to
represent some shift from all other patterns, but may have been pri-
marily a shift from highs during the winter menths., The increase in
Tulsa appears to represent a shiff from the spring and swmner seasons
only, vThe percentage of producers in Tulsa with a seasonal high in
the wintef months actually increased.

There was a statistically significant trend toward smaller per-
centages of size B producers with lows in the £all months in both mar-
kets,  In Oklahoma City, there was also a decrease in the pereentage
with lows in the swmmer and an increase in the percentage with lows in
the winter months, On the other hand, the percentage of producers with
lows during the summer wonths in Tulsa Increased while the percentage
with lows during the winter months decreased.

Size C Producers,--Trends for size ¢ producers were similar to

those f£or size B producers, The trend toward a larger percentage of
producers with highs in the £21l months inerzased im both mafkets, and
the trends were statistically significant. Some decrease occurred in
the percentages with highs in the spring months in both markets, In

the winter months, the regression ccefficient was negative for Oklahoma



City and positive for Tulsa, indicating oppesite tremnds during this
season of the year for the two markets,

Trends in percentages of size C producers with lows during the
var lous seaéons of the year for Oklahoma City were not consistent with
trends for Tulsa. There was a statistically significant increase in
the percentage of Oklahowma City pﬁoducers with lows during the winter
months, The trend was negative and not statistically significant for
Tulsa, A slight increase in the percentage of producers'with lous
during the spring months may have occurred in both wmarkets, With re-
spect to the percentage of producers with lows during the summer and

fall seasons, a slight deerease is indicated for Oklahoma City while

fote

a glight increase is noted fer Tulsa,

In summary, the adjustments in seasonal patterns by producers
include a significant inecrease in the percentage of producers exhib-
iting a £all-~high pattern in both markets, especially by the producers
with larger voluwmes of wilk sales, This adjustment represents a shift
away from a high during 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-high 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 size producers shifted te a winter-low pattern. 1In
the Tulsa market, the wedium size preducers shifted to a summer-low
pattern., There is some evidence of a shift away from a seasonal low
in the £all months by producers of smaller and larger sizes, but the

trends were not significant, and there was no appreciable trend in



inereasing numbers during other seasons,

Changes in Patterns During Selected Time Periods

The distribution of the total number of producers exhibiting siw

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

Table X1,

a relative decline in the number of producers with the spring highe-

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

summer-high pattern,

Changes in these numbers from 1951 through 1959 indicate

Large increases are indicated for the number of

39

producers with both the fall-hizh and the level pattern of production,

TABLE XI

NUMBER OF PRODUCERS CLASSIFIED BY BASIC PATTERNS,

OKLAHOMA CITY AND TULSA MILKSHEDS, 1951-1959

Patterns

Market 1951 1952 1953 1954 1955 1956 1957 1838 1959

Spring High-
Fall Tow

Spring High-

Nonfall Low

Summer~High

Fall-High

Winter~High

No-High

1

1&2

N

1&2

=

1&2

23
18
41

17
1k
31

22
36
58

20

16
36

13
15
30

18
27
15

15
10
25

18
26
4l

12
3
17

14
9
23

15
11
26

16
14

11

19

11

20

19

12
8
20

27
27
5k

14

6

20

20
14
34

12
21

18
21
39

12
7
19

12
20
32

11
16
27

11
17
21

1L
35

5
13
18

13
15
33

26
1%

45




bo

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 differeﬁt pattern in each subsequent year, Concequently, a tabula-
tion was made which indicated for the group of uwroducers with each
pattern 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 XI11i, The reason for separating the 195i-
1959 period into two periods is the difference in pricing patterns

utilized.4

Spring High-Fall Low Pattern

1951 to 1934 Adjustments.--From 1951 to igsa, cver one-half the
producers switched the season in which high production ocecurred and
more than three-~fourths switched the season in which low production
occurred, Less than 20 per cent oﬁvthe progucers with this pattern
in 1951 wmaintained the same pattern and magnitude in 1954. About 40
per cent of the producers decreased the magnitude of seascnal variation
in production,

Of the producers adjusting seasonal higﬂ.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 pettern,

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

See page 12,



TABLE XII

ADJUSTMENTS IN SEASONAL VARIATION POR PRODUCERS WITH PATTERNS CLASSIFIED AS SPRING- OR SUMMER-IIGH
1951 to 1934 AND 1955 to 1959

Change in Magnitude

Change in Seasonal Highs

Maintainence Ad justment Ad justment Change in
Time of Pattern & to Lower to Seasonsg® Seasonal Lows
Pattern Period  Market Magnitude Total Magnitude  Total 1 2 3 4 6 Total
Spring High- (Percent)
Fall Low
1951 1 17 57 75 57 - m—— 31 -~ 46 74
1954 2 16 22 77 50 33 ~w s == 55 83
1+2 17 41 78 54 23 - 23 == 50 8
1955~ 1 <) 62 81 81 — -— 38 23 w~- 88
1959 2 14 57 58 43 - -~ 33 ~- 50 57
1+2 10 60 83 63 - —— 37 -~ 26 73
Spring High-
Nonfall Low
951 - 1 Q 39 79 8% — —— 27 = 45 77
1954 2 © 23 L5 80 31 25 - ww == 75 6%
142 12 42 7% 58 20 == 20 -~ 53 73
1955~ 1 13 4yh 86 692 - —— U5 we 36 56
1659 2 8] 39 67 70 - -~ O -e 25 78
1+2 5 41 76 69 = e 48 e- 30 69
Summer-High
1951~ 1 5 32 72 86 we 53 s -- 32 68
1954 2 3 53 79 92 = 48 em e 33 81
1+2 3 45 76 90 w50 == == 33 76
1955 1 o 55 65 73 == 38 -- 25 38 82
1959 2 13 75 33 63 e 60 e = 40 . 38
142 5 53 51 68 —= 46 w- -~ 38 63

a - T
Only major changes are reported,

i



TABLE XIIZ

ADJUSTMENTS IN SEASONAL VARIATION BY PRODUCERS WITH PATTERNS CLASSIFIED AS
WINTER=~, FALL-, AND NO-HIGH, 1951 to 1554 and 1955 to 1959

sms—
—

il

i

Change in Magnitude Change in Seasonal Highs

Maintainence . Ad justment Ad justment ‘Change in
Time of Pattern & to Lower to Seasons? Seasonal Lows
Pattern Periocd Market Magnitude Total Magnitude Total 1 2 3 4 6 Total
Fal l_High ) {Perceént) ‘
' 1951~ 1 0 20 100 60 == 33 ~e- = 67 100
1954 2 G 67 50 83 20 20 ~= w~ 80 67
1+2 0 45 60 73 we 25 am w63 82
1955=- 1 9 36 160 82  -- 22 22 - 44 73
1959 2 0 4l 75 78 - 43 ae —e 29 56
142 5 40 88 80 ~-- 31 ~= ~= 38 653
Winter-High _ -
1951~ 1 6 59 69 71 -~ M2 -= 33 25 65
1954 2 4] 50 50 75 - == 33 33 33 75
142 5 57 67 71 -- 33 -= 33 27 67
1855 1 11 11 100 89 --= 25 31 -~ 25 56
1959 2 g 73 37 73 =e o« 25 38 28 55
1+2 10 34 50 83 «= == 29 25 2% 55
No-High
1951~ 1 15 40 12 75 3! 33 we 20 w- 73
1954 2 18 64 - 0 64 43 ew we 83 e 73
142 16 43 6 71 36 27 o~ 27 -- 74
1955« 1 25 54 7 68 -= 32 32 37 -- 68
1959 2 9 65 14 61 -~ 50 29 e~ - 78
1+2 18 59 12 - 65 - 42 327 26 - 73
a

Only wmajor changes are reported,

A
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markets were similar except for the relative numbers of producers

ad justing magnitudes, Over 50 per cent in Oklahéma City, but only
about 20 per cent in Tulsa, adjusted the magnitude of seasonal varia-
ticn,

1955 to 1959 Adjustments,--There was a continued and very noticee

able decline from 1955 to 1959 in absolute numbers of producers with
the spring high-fall low pattern in the QOklahoma 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 seasonal 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 summer-high pattern, In Tulsa,
some producers also changed to a summer-high, but over 50 per cent
ad justed 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 seéson.

From 1955 to 1959 the adjustments in magnitude of seasonal varig-
tion by producers with this pattern iﬁ the two markets were comparable,
but the percentage of producers adjusting away from this pattern was
about twice as great in the Oklaboma City as in the Tulsa market, There
was a greater adjustment tc a pattern with no seasonal high in the Tulsa

market than in the Oklahoma City market,
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Spring High~Non Fall Low Pattern

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

exhibited the spring high-non f£all 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 nume-
bers was evident for this pattern. The increase came almost exclu=
sively f£rom producers with another pattern type in 1251, since no proe
ducer in Oklahoma City and only about one-fourth of the producers in
Tulsa maintained the same pattern and wagnitude through out the peried,
About 40 per cent of the producers in each market adjusted magnitude,
and of these, four out of f£ive 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
nade this same adjustment, The major shifts in both markets were to
the pattern with no seasonal high in production, Most 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 1939 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 real change in total numbers in
Oklahoma City with this pattern type, but a substantial de¢rease had
occurred in Tulsa, Less than one out of five producers in Oklahoma City
and none in Tulsa maintained the sawme pattern and magnitude in 19539 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 scason 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 wore than cone-half of the producers in ecach

market made this adjustment,

Summer-High Pattern

1951 to 1954 Adjustments,--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 ilmportant pattern in 1%51, 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 1934, Less than one-half the producers
changed the magnitude of seasonal variation, but over 70 per cent of
these had smaller magnitudes of seasonal variations in production,

Approximately nine out of ten producers in each of the marksts
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 preducers had lows in
a different season in 1954 than in 1951.

1955 to 1959 Adjustments.--The number of producers with the summerw

high pattern in 1955 was largest for Oklahoma City, although numbers
were relatively small in each market, By 1959, there was & very signif-
icant inecrease in total numbers in each of the markets, Few individual

producers, none in Oklahoma City and less than 20 per cent im Tulsa,
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maintained the same pattern and magnitude in 1959 as in 1555, From ong-
half to three~fourths of the producers changed the magnitude of seasonal
.variation from 1955 te 1958, Of those producers adjusting magnitude,
65 per cent in Oklahoma City and 33 per cent in Tulsa decreased it,

The ma jority of the producers in both markets adjusted the season
in which the highest production ccecurred, The major movement was to a
spring—ﬁigh, 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 three producers in Tulsa made this same adjustment,

Fall-High Pattern

1951 to 1954 Adjustments,-~The number of producers maintaining a

fall-high pattern in 1951 was rélatively small in each market, By 195&,
numbers increased markedly in Oklahoma.City over what they were in 1951.
No producer in either market with this pattern in 1951 maintained the
same pattern and magnitude in 195§. The majbrity of producers maintained
the sawme magnitude of seasonal variation in 1954 asg in 1951, but there
was some ad justment toward greater stability in cach market,

Most of the producers in each market chanzed the seasen for highest
monthly production in 1954 as comparedeith 1951, The most significant
wmovement was to a pattern with no seasconal highs, At least three out
of f£ive of the producers adjusting the seasonal-high pattern moved to a
pattern with no high, There was also some movement back toward a spring-
high pattern in each market, Most §f the producers in both markets alsc
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



L7

each market the total numbers doubled.. However, total numbers dropped
sharply in 1959 as compared with 1958, 1In 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 wagnitude,

About fcﬁr 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 pattern with no high or to a summer-high, Mbst of the

producers also adjusted their timing of seasonal low producticn,
Winter-High Pattern

1951 to 1854 Adjustments,~-The number of producers im the Tulsa

markei with seasonal highs 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 market by 1954,
but the absolute number was little more than one-half as large as in

the Oklahoma City market, Very few producers in either market wmain-
tained the same pattern and magnitude in 1954 as in 1951, Approximately
one~half of the producers changed the magnitude of seasonal varistion,
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, £all-high, and no-high
patterns. Most producers also adjusted the timing of the seasopal 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 cccurred in the Oklahoma City warket, Of all
producers with this pattern in 1935, only about one out of ten main-
tained the same pattern and magnitude in.1959. There was 1little adjust-
ment in magnitude by producers in the Oklalioma City market., About 75
per cent of the producers im the Tulsa market adjusted magnitude, and
most of them increased the magnitude of seasonal variation,

A large percentage of the producers in both markets adjusted the
pattern of seasonal highs, Producers shifted to spring;high, S UBHST -
high, and no-high patterns in the Oklahoma City market and to summer-
high, £all-high and no-high patterns in the Tulsa market, More than
one~half of the producers with a winter-high pattern-also ad justed the

gseason in which the lowest monthly production occurred.
No~High Pattern

1951 to 1954 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, Approximately 15 per
cent of the producers in each market maintained the same pattern and
magnitude in 1954 as in 1951, Approximately one~half of these producers
changed the magnitude of seasonal wvariation by 1954; they increased the
magnitude of seasonal wariation,

More then one-half of the producers switched the seasonal high pate-
tern, The major moves in Oklahoma City were to winter-~ and spring-high
patterns, In Tulsa, the major adjustments were to winter~ and fall-high

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

1555 to 1959 Adjustments,~~There was a relatively stable number of

prdducers with a ne-high pattern froﬁ 1§55 to 1959 in each of the two
markets, Only one out of five producers in Oklahoma City and virtually
no producers in Tulsa with this pattern in 1955 maintained the same
pattern and magnitude in 1959,

More than 60 per‘cent of the producers in each market switched
from a no-high to a seasonal high pattern, Howe?er, uniform adjust-
ments were not made in either market., In Oklahoma City, producers with
& no-nigh pattern in 1955 switchéd to patterns with highs in the spring,
summer , and f£all, In Tulsa only changes to the spring- and summer-high
patterns were evident, With the adjustwment to a seasonal high, most
producers also adjusted to a seasonal low pattern of production,
qafy of Adjustments by Sample Producers

The average seasonal variation 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 between the two
milksheds narrowed, Analysis of changes in magnitude of seasonal varia-
tion of production indicates that much of the inerease in stability
appears tebreiate directly to this growth in size of producers., Analysis
of changes in the psttern of seasomal 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 of changes In patterns of scasonal varlation for producers
with selected patterns in 195} and in 1955 reveals an almost random
change in patterns from one year to the next. Few producers maintalined
the same magnitude and pattern from one year to the next. There was,
however, some tendency for movement away from the spring high=fall low
pattern to & no=high or a fall=high pattern., There was also a net move-
ment away from a pattern with lows in the fall. The greatest probability
for change was to an immediately preceding or succeeding season. This
was particularly true for changes between the spring=- and summer=high
patterns, and may have resulted primarily from the variability in weather
which refiects, in part, variability in the quantity and quality of

roughage supplied by pasture.



CHAPTER IV

VARIABILITY IN SEASONAL PRODUCTION PATTERNS
FOR INDIVIDUAL PRODUCHRS

Analysis of variance techniques are used to establish differences
in the percentage of average production for each month for the producers
included in the zample, Differences among producers are postulated to
result £rom the city or location of the milkshed, the size of the dairy
enterprise, the pattern-itype classification of the producer, and the
year of production, Orouping of producers into typical groups was
based on the results from this analysis.

Analysis of variance, according to Snedecor(#, B, 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 separation of sums of squares due to the
gources of variation, The hypothesized sources 6f variation in this
study are: (1) city or market, (2) producer size within c¢ity, (3) pro-
ducer seasonal pattern within size within city, and (4) year within

pattern within size within city, The mathematical model used is Xijkl; =
u

el

MR By Y G T Pk T Ggkm VRORE

X = obgerved monthly production as a percentage of the 12-month
moving average

= average production

city

size

pattern

year

= error

i

i

i

moameX
#
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and 1 = }., 2; j = 1 e o » o 9, k= 10.-219 I = loonngp and m = lpaoconc
This model is explained by Pulley (10, p. 3).

It is assumed in the analysis of variance that A, = N(O,O‘A), B,. =

N0, O'B), Cijk = (0, GC), Dijkl = N(O,G'D) and eijlclm = N{OQ, O'E).
Null hypotheses tested using the variance ratio test were the

2 27
=0, (3) G‘CZ =0, (4 6% =0, The

following: (1) 0,7 = 0, (2) O,
variance ratio test is also explained by Snedecor (4, pp., 2442245},

If the Fetest of the various components of variance, city, size,
ete, is significant for each component tested, then the conclusion nor-
mally reached is that production varies from city to city, pattern to
pattern, size to size, and year to year, If the F-test of a component
is not significant, then the conclusion normally veached 18 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 varianece due to the component tested is negligible, I£
the effect of a component is negligible then it may be concluded that
the variation explained by that component is only that which may be
sxpected in sampling from a single normal population, The comparisons
used for establishing statistical significance are as follows: (1) if
thé calculated F is < F.OS then the empirical I value iIs not significaent,
(2) if F o5 =< F cal. < F op then the empirical F value is significant,
and (3) if F.Ol:é F cal, then the empiricsl F value is highly significant,
The theoretical values of F for convenient combinations of degrees of
freedom for the 5 per cent and 1 per cent probebility levels may be

found in Snedecor (4, pp. 246-2493,



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 eity, could be tested
for significance., The results of these tests are inc¢luded in Table Xiv,
The tests indicate that city was usually a significant contributor to
the total variance. The F-test for city was statistically significant
for ten wmonths, In eight of the months the P values were highly signife-
icant, Differences between cities were not indiecated for the months of
Jupe and August. The test of the producer size component of variance
was significant for each of the twelve months, eleven at the 1 per cent
and one at the 5 per cent probability level, The F-test of the pattern
component of varianpe indicated that pattern was highly significant for
each month, Generally, the test for differencés between years was incon-
clusive since only during six months of the year were differences be-
tween years indicated,

Three cecnelusions 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, cannot 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 total variance, This implies that there does
exist a highly significant amount of wvariation in the percentage of
average production for the different production patterns within different
sizes and between different sizes within the two markets, The two come-
ponents of variance, size and pattermn, carmot be ignored in further con-

siderations, Third, the component of variance, year, may not be a



F-TEST VALUES OF SELECTED COMPONENTS OF VARIANCE, COMBINED MARKETS IN OKLAHOMA, 1951-1959

TABLE XIV

Component .
Tested Jen. Feb, HMar, Apr, May June July Aug. Sept. Oct, Nowv, Dee,
s sk *¥% k% Kk * *% ke * *
City 15,27 51,08 26,15 6,86 66,29 1,22 5.18 1,49 26,25 13.86 7.10 5.62
- i *k ok * % * *k % * ¥k *% Tk
Size 12,31 10,70 6,77 3.65 18,43 17.25 14,86 15,58 2,93 12,84 23,27 16.40
dete Sk Yook sk X% - wK kK v k¥ K& ) wk e
Pattern 5.47 6,97 L,75 4,95 8.58 5.53 7,06 11,36 4,88 5.56 8.55%" L,92
*k *e * B e *
Year 1,11 1.18 1,01 1,05 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,

*%
Bmpirical "F value”™ significant at

the 1 per cent level,

4s
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significant contributor to the explanation of total variance except
during the summer, Thus, the possibility exists for combining the nine

individual years of deta within each market,
Individual Markets

Analysis of variance techniques were also used Eor the separate
markets, This was done in order to determine if pattern, size, and year
are significant in explesining variation in production within ecach market,
The results of the tests of components of variance for the Oklahoma City
market are containad in Table XV,

For the Oklahoma City wmarket, the P-tests indicate that size was
statistically significant for each wmonth., The F values are significant

1]

at the 1 per cent level of probability for eleven months and at the 5
per cent level for one month, Differences in patterns were highly sig-
nificant in each of the twelve wmonths, As in the combined markets, dif=-
ferences between years wera not statistical}y significant except in se-
lected months and these were not always the same for both markets, These
tests of significance indicate that monthly production as a percentage
of annuél production varies Erom pattern o pattern and from size to
size, but wmay not vary consistently from‘year to year,

The empirieal F values for the Tulsa market analyses of variance
are also imcluded in Table XV, Size as a component of the total variance
in the Tulsa market was highly significant in all months except September.
Pattern differences were highly significant in each month, but year dif-
ferences were statistically significant only for the four wmonths of
January, March, April, and August,

Generally, the results for each city.were about the same as Ffor the

combined markets, The only major differences were the months where



TABLE XV

F-TEST VALUES OF SELECTED COMPORENTS OF VARIANCE, OKLAHOMA CITY AND TULSA MARKETS, 1951-1959

R R

Component
Tested Jan, Feb, Mar, Apr, May June July Aug, Sept. Qet. Nov, Dec,
_ Oklahoma City Market
k¥ *%k * *% *k sk *% %k ok k% ok *¥%
Size .14 L, 3¢ 2,53 2,82 27,82 19,00 B.69 9,84 3.12 18,26 34,76 16,35

¥k ok ok faka *k W %K Xt % ok s
Pattern 6,28 7,54 4,65 5,09 .77 6,24 747 12,04 5.46 6,00 10,82 5.72

* * W% * *
Year 1,01 1.27* 1,12 1.02 1.06 1,06 1.23 1.05 1,22 1.24 1.24 1,21

Tulsa Market

* 'k *x *x POy * % ** *
Size 15,96 18,52 13,16 L, 5L 10,09 15,50 21 .44 21,23 1,06 5,98 13,86

; o %% desk *k ) ** wk *%
Pattern 4,73 6.56 5.18 4,85 747 4,86 £.68 10,73 4,35 5,26 6,67 4,19
* * * *
Year‘ 1.29 1,06 1,23 1.24 1,16 1,12 1.20 1,25 1,16 1,14 1,12 1,10

* cps N
Empiriecal F significant at the 5 per cent level,

**k
Empirical F significant at the 1 per cent level,

9g
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differences were indicated, 1In Oklahoma City, differences between years
were indicated principally for the last half of the year, In Tulsa, on
the other hand, differences between years were indicated mainly for the

£irst half of the year,
Selected Patterns

Certain basic producer pattern types were selected for further anal-
ysis, These patterns were selected from among the original 21 possibie
patterns for each of the three different magnitude classifications. They
are (1) spring nigh-fall low, (2) spring high-nom £all low, (3) winter-
high, (4) summer-high, (5) £&il-high, and (6) level or no-high. The
spring highufail low and the‘“pring high~non £all low patterns were se-
lected for consideration due to the nature of the production seasonality
problem mentioned earlier, The winter, sumser, £all, and no-~high pat-
terns were selected to represent the remaining pattern types,

snalyses of variance were calculated for the six patterns in order

4

to test the significance of size as a couponent of total variance for
similar production patterns, aggregated over the nine-year period, The
results are inclﬁded in Table XViI, For the spring high-£fall low pattern,
the test of size as a camponent of variance was significant during the
months of May and November for Oklshoma City, and during September for
Tulsa, Therefore, within the spring high-fall low pattern, size is not
an impertant ELactor in explaining wvariation in production expressed as
a percentage of the moving average.

The szme conelusion did not appear warranted for producers with the
spring high-non £all low patteru, FPFor this pattern, the test of size as

a component of variance was highly significant in the Oklahoma City



TABLE XVI

F-TEST VALUES OF SELECTED COMPONENTS OF VARIANCE, BASIC PATTIRNS IN OKLAHOMA MARKETS, 1951-195%8

Component
Pattern City Tested Jan, ¥eb, Mar , Apr, May June July  Aug, Sept, Oct, Nov, Dee,
Spring High-
Fall Low - . ok
1 Size 2,83 022 95 .72 7.57 2,57 73 oL o 54 97 5,20 2,30
2 Size «6h A2 o7 «08é 1,57 «30 7L 2,17 4.92** 1,60 2,60 26
Spring High- ' v '
RonFall Low ok Sk dook
1 Size 2.97** 1,19, o154, 1,52 10,83 7,42 B4, . .16 2,23 5.71* 2.10, W27,
2 Size 12,16 18,484 5,73 85 13,09 16,10 8,83 1.34 A3 &,597 3.8k 8,51
Winter-High
1 Size 21 1,99 1,06 1.54 1,14 .95 .07 1,93 1,38 .ug* .50 72
2 Size o 75 o 64 50 .18 1,68 .73 1,04 3] .62 3.79 1,47 32
Summer-High ' ok o
1&2 City .07 1,89 3.21 1,14 .07 1,32 9 1,36, 14.0 8,40 .98 .Qo*k
Size «15 1,64 3,19 3,02 oG5 .18 1,72 6.7% 1,35 1,81 1,49 3.71
Fall-High N
1a2 City 2,08 1,73 <30 3,73 14,66 2,57 .30 1,76 13 43 017 .00
Size 1,19 63 076 1,85 1.03 .38 1,65 .61 .35 1,22 83 1,21
No~H igh . % * * * *
1&2 City 00 1,72 6,13 80, S.4b 2,32 6,40 2,18 4,20 L,53 3.84*¢ W12
Size 2,34 1,28 53 2,70 1,02 85 1.26 1.565 1,55 1,12 &,34° " 2,83

*Empirical F significant at the 3 per cent level,

s
w

%
Empirical F significant at the 1 per cent level,

8%
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market during the monfhs of May, June, and October. In the Tulsa market
the test of size was highly significant during the months of January,
February, March, lay, June, Julyrand Deeenmber and it was significgnt
during the months of October and November., EHvidence from these eésts
indicate that size is important and that producer sizes should not be
aggregated in each market im the study of the sprimg 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, For the Tulsa
market the test for size was statistically significant only during the
month of October, Therefore, sizes may be combined in each market for
producers with seasonal high production in the winter months,

Both size and city differences were tested for the suﬁmer—high

pattern, The test for differences between cities or markets was highly

significant only during the months of September and October,. During

the other ten months, there was no basis for separation of the markets,
With respect to size, the test was highly signifiecant only during the
months of August and December., There is little evidence to suggest
that sizes and cities can not be aggregated within the summer-high pat-
tern of seasonal variation in production,

Por the fall-high pattern the city differences weve statistically

significant only during the monti of May, The test of the difference

e

n size was not statistically significant for any month, The conclu-
sion reached.is that producers having a fall-high pattern might be
aggregated into ome group, ignoring relative sizes of producers and
the individual warket,

For those producers exhibiting a no-high pattern of production, F-

tests of city were significant during five wonths and the F-tests for
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ze were significant during three months, two at the 5 per cent proba-

o

ility level and one at the 1 per cent level, This evidence is incon~
clusive with respect to aggregaticon of producers into one grqﬁp based
on all sizes and both cities for this pattern,

The analyses of variaﬁce for the selected patterns indiéate that
producer size and the specific market may be ignoved in most withine v
pattern groups,., The primary exception is size within the spring highe
non £all low pattern for the Tulsa merket,

‘These results, plus the inforwation gained from the previous analyses
indicate that pattern is the most importent factor in explaining differ-
ences among producers in the percentage of average production during a
specifie wmonth of the season, In some instances, separate consideration
should te given to the city and te the size of the producer for gpecifie
seasonal patterns of production,

Based on these tests, on the analyses explained in Chapter III, and

ot the results from plotting average seasonal patterns for variocus sub-

6]

classifieafions, the average szasonal variation in production for each
of 1% selected groups of producere was depermined, The percentage of
average production for each month and the stendard d&viatioh cf the per-
centages are shown in Table XVII. In cowparing the patterns for each

of the groups, there is a tendesncy for simail size producers to have
greater seasonal variatien than the mediuwn and large size producars 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 f£or thosze patterns in which there were differences

between tha two milksheds,



TABLE XVII

SELECTED STATISTICS ON AVERAGE SEASONAL VARIATION OF PRODUCTION IN THE OKLAHOMA METROPOLITAN
MILK 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

Sgrggg HighpFall Low Pattern .
A 1,2 Maag 86.25 90:85 110:77 J123:15 M2.08 127.38 11i7.35 99,55 82,59 72,19 68,20 80,79
0 s (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 Meag 92,92 90,79 110,19 118,99 129,79 120.34 114,48 99,15 83,97 75,89 75.99 87.50

8 (14,10) (10,.,62) (11.69) (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
s? (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 Fall Low Pattern

A 1 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
s (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 Meag 80,58 75,96 95,39 117,61 142,16 125,26 110,19 94,31 88,83 90,24 89,32 090,15
s“ (18.87) (18,85) (22,95) (21,51) (21,20) (22,26) (21,12) (24,17) (22,49) (15,08) (16.70)(19,22)

B,C 1 Heag 94,46 88,71 104,94 113,97 124,30 108,30 100,18 89,41 88,83 93,68 94,27 98,95
. 8* (15,85) (13.,64) (16.04) (11.41) (8,61) (14,27) (16.83) (16,98) (14,77) (12,25) (13,90)(11,30)

B,C 2 Meam 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 1 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? (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 12§,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)

19



TABLE XVII (Continued)

e s s

- - —— -
Size City Value  Jan, Feb,  Mar, Apr, Hay June July Aug, | Sept, Oct. Nov, Dec,

Percent of 12-Month Moving Average

Fall High Pattern

A 1 Meag 109,45 98,87 104,54 98,923 97.01 80,32 71,82 . 74,75 96,89 1121,64% 121,68 123.%0
5 (17.53) (14.13) (16,12) (19,97) (1%,64) (19,03) (25.,53) (27.16) (29,60) (24,23) (17-”7),(20494)

A 2 Mean 104,30 92,52 98,43 94,86 97,30 86,73 78,67 72,95 102,51 127,23 124,14 115,26
s2  (14,99) (16.57) (18,28) (15.52) (16,06) (19,65) (26,55) (24,34) (25,91) (19.97) (20,17) (1%,42) v

B,C 1 Mean 110,84 97,19 105,30 99,39 54,31 78,46 76.60 79,74 58,36 120,00 119,73 119,08 -
s2  (16,51) (12.15) (14.14) (15.23) (17.27) €16,42) (21.32) (25,93) (20,13) (20,03) (9.50) (i5.14)

B,G 2 Mean 107,96 95,76 104,78 105,27 104,73  82,6% 72,50 72,74 95,39 116,63 120,16 121,39
s (15.00) (150530 (14,573 (13,97) (12,20) (16,30) (22,25) (25,66) (21.,07) (37.7&) (11,00) (16.61)

Winter Hligh Pattern
A,B,C 1 Mean 122,73 114,90 123,73 108,45 102,45 85,50 82,71 77,17 80,71 91,71 99,62 109,32
s2  (18.98) (11,72) (15,52) (15.03) (14.57) (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 72,15 74,89 90,11 101,79 101,83 109,60
s? (10.78) ($.07) (12,10) (13.92) (13,87) (14,27) (18,u3) (22,55) (18,22) (15.23) (13,65) (15,68)

No-High Pattern
A 1 Mean 105,18 97,05 105,27 101,45 106,50 100,89 58,92 97.00y 85,54 97,63 93.85 100,72
: s?  (13.23) (10.56) (15,36) (11,50) (10.82) (11.98) (14,87) (16.01) (15,03) (1&.94) (16.79) (18.75)
A 2 Mean 98,31 93,12 101,93 101,23 108,06 99,91 100,27 938,95 103,87 103,42 93,10 97.73
s2 (12.81) (10.82) (9.23) (10.52) (14,22) (17.85) (13.32) (12,68) (18,19) (15.98) (13,97) (13.22)
B, 1,2 Mean 102,39 53,283 103.87 103,85 106,68 87.10 97,2? 95,30 98,44 101,05 88,25 102,49
s2  (10,97) (9.89) (10.80) (9.83) (9.,00) (12,12) (1%.53) (i4.46) (13.11) (12.33) (106.90) (10.96)

z9



CHAPTER V

ANALYSIS OF INCENTIVES TO CHANGE SEASONAL PRODUCTION PATTERNS
UNDER THE ALTERNATIVE PRICILNG PLANS

An analysis of the probable effects of various selected pricing
plans, and modifications thereof, on gross and aet returns of producers
having different seasonal patterns requires estimated prices of milk
as well as estimated costs of producticn, The procedure for estimating
costs is inecluded in Chapter II, The definition of the plans and the
estimated prices used are developed as each plan is introduced, The
ralative effectiveness of alternativg pricing plans is detzrmined on
the hasis 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 relstive
effectiveness of the alternative pricing plans in providing incentives
to producers is returns above feed costs for a nypothetical 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
considered is to stabilize seasonal production, the returns above Zesd
costs of the "ideal" pattern producer would have to be the pgreatest
possible under esach plan, In succeeding sections of this study this
standard of comparison will be veferred o as potential, or potential
income to the ideal pattern producer., The secondary standard of come

parison is the ideal producer's return above feed costs under the

63



Uniform«Blend Plan,
Uniform-Blend Plan

The Uniform«Blend Plan used in this study is a plan under which
producers may produce and market any amount of milk and receive the
basic blend price established for the market for all milk marketed
(11, ppe. 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 price 1ls a formula-determined price (12, p, 5) paid for all
milk wtilized in selected £1luid uses, primarily milk sold for consumpe-
tion as f£luid milk, The Class II price is the average of the basic
field prices paid for all milk in excess of fluid milk requirements,
primarily milk sold for manufacturing purposes, In this study, a iG-
year average of the percentage of the 12-month moving averages for
utilization as Class I milk was determined for each month, This pat-
tern of seasonal variation was applied to an average Class I utiliza-
tion of 78 per cent to obtain estimates of the average percentage 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 cobtain a Uniform-Blend price 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 fromr the more
stable monthly production were quite small, They range from a very
smail addition of 1.3 and 2,0 cents per hundredweight of milk produced
and marketed by summer-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 winter~high producers for not adjusting



65

TABLE XVIII

PRICES UTILIZED FOR COMPUTATION OF TOTAL REVENUE
UNDER ALTERNATIVE PRICING PLANS

Prices for Original Plans Frices for Modified Plams
Months Uniform Base I Base I1 Excess Uniform Base I Base 11

(Dollars Per Cwt,)

January 5,17 5,17 5,40 3,23 5.17 5,17 5,40
February 5,10 5.25 5,34 3.21 5,10 5,25 5,3k
March 4,99 5,19 5,26 3.18 4,99 5.19 5,28
April 4,82 5,07 5,20 3.13 1,53 B.7% 4,84
May 4,63 h,53 5,05 3,11 4,37 4,61 4,71
June L ,6%9 L, o4 4,95 3,11 b, 41 4,61 4,62
July 4,79 5,06 4,96 3,12 4,79 5,06 4,96
August 4,87 L,87 5,02 3,13 &,87 4,87 5,02
September 5,00 5,04 5,26 3.19 5,04 5,06 5,26
October 5,12 5.12 5.33 3.17 5,12 U510 5,33
November 5,16 5,16 5.35 3,21 5,16 5016 5,35
December 5.11 5,11 5,34 3,22 5,11 5,11 5,34
Mean 4,958 5,076 5,20y 3,163 4,888 4,994 5,121

toward a more level production pattern (Table XIX). Producers with a
summer-high pattern of production 2ll have larger returns above feed
costs than the "ideal" producer under this pricing plan, During the
months of the summer season, feed costs are somewhat lower because of
the relative abundance of pasture, Also, the seasonélity of coneentrate
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 meve toward a seasonzal high in the'summer notniths
and away from a seasonal high in the winter months, However, the incen-
tives provided producers under the Uniform~Blend Plan are, in general,
not significant enough to induce wmuch adjustment either toward or away
from wore level seasonal production patierns,

I£ the assumption of a 30-cow herd is made and if it is also assumed

that the "typical cow" produces 9,000 pounds of wmilk per production period,



TABLE X1X

UNIFRYM BLEND: RETURNS ABOVE FEED COSTS RELATIVE TO TWO STANDARDS OF CMPARISON FOR
SELECTED MARKET, PRODUCER SIZE, AND SEASONAL PATTERN CLASSIFICATIONS

Uniform Blend Modified Uniform Blend

Pattern Difference From Difference From
City Classification Size Potential Potential

{Cente Per Cwt,)

1&2 Spring High-Fall Low A ~-1,4 «3.4
1 Spring High-Fall Low B&CcC ~-1.1 ~2.,6
2 Spring High~Fall Low B&C -{,9 -2,7
1 Spring High-Nonfall Low A -1,0 -2 B
2 Spring High-Nenfall Low A -0,5 -2 4
1 Spring High-Nonfall lLow B&C -0,9 -1,8
2 Spring High-Nonfall Low B&C -1,1 -2,2
1 Level (No High) A =04 -0,.5
2 Level (No High) A ~0,1 : -0,2
1 &2 Level (No High) B&C ~0,3 ~0,h
1 Winter High A4,B & C ~1.9 -1,7
2 Winter High B&C -1,7 ~1.5
1 Summer High A 1,3 1.3
2 Summer High A 2,0 2,2
1&2 Summer Bigh B&C(C 1.3 1.4
1 Fall High A -0,5 0.1
2 Fall High A 0,1 0.7
1 Fall High B&C -0,4 0,3
2 Fall High B&C -0.8 -0.5

99
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then the incentive for summer-high pattern producers to maintain the
same pattern would only be batween $35,00 and $54,00 per year in
increased retufns above feed costs relative to the returns above feed
costg of the "ideal"” pattern producer under the Uniform-Blend Plan,
Summer~-high pattern producers would lose money if they shift toward a
more level pattern, The penalty suffered by the winter-high pattern
producers for not adjusting to 2 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 BO-QQW herd over an entire production
period zppear negligible,

The modified Uniform-Blend Plan as used in this study is the orige
inal Uniform-Blend Plan combined with a 40 cent per hundredweight
decrease in the Class I price for milk marketed during the months of
April, May, and June, Under this modified plan, there is a greater
penaity involved for producers maintaining a spring-high pattern than
under the original Uniform-Blend flan. Producers with the spring-high
pattern could increase their returns by 2 to 3 cents per cwt, by
adopting a level pattern, They cculd inecrease their income by an addie
tional 2 cents per cwt, by adjusting to a summer-high pattern, Other
than for the summer-high pattern, the original snd 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 naxt
or to move to a summer-high pattern, Generally, the incentives under
the Uniform-Blend Plan, both original and modified, to change patterns
of seasonal variation in production are always swall and in the same

direction,



Bagse-Surplus Plan I

The Base=-Surplus Plan I utilized in this study is assumed to hawve
2 basewsetting period of September, October, November, and December,

A similar plan is explained by Alexander and Ortego (13, pp. # and 5),
The base~operating periocd 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 basé-operating
periods are defined as "open” months, During the base~forming and
open months, producers receive the uniform or "blend'"™ priees as calcu-
lated for.the total market,

Under Base—Surpius Plan I, a producer may participate in Class 1 x;/
sales during the base~operating périod only through the base, During
this period, producers are paid on the basis of base and execess prices,
The base price is a quantity weighted blend price of Class I and Class
II prices which is different from that ealeculated for the Uniform-Blend
Plan, To derive this base price for each month of the base-operating
period as used in this study, estimates of the Clase I and Class I1
utilization of base milk expressed as a percentage of the total quantity
of base wilk wmarketed during the base-setting period were derived for
the period from 1951 through 19&0, Averages of the percentages were
computed f£or 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 as Class 1 and (2) the monthly Class 11 price and the average
percentage of the base milk utilized as Class II yielded the monthly
"blend” base prices for each of the months, February through July,
These prices were used for base wmilk in the calculatioan of the various

producer total revenues under Base-Surplus Plan I, For excess milk,
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prices used are the Class II prices used in computing the base price.

Returns above feed costs for producers with wvarious seasonal pro-
duction patterns 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 operating 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 £all séason.

Small-size producers with a spring high-non £all low pattern could
increasa returns by 20 cents peor 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 f£all low pattern of production in either market to adjust their
seagsonality of production toward the "ideal™ pattern, The same incen-
tive exists for the winter-high group of producers in the Oklghoma City
market, Producers exhibiting a winter<high pattern in the Tulsa market,
ané 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



TABLE XX

BASE-SURPLUS PLAN I: RETURNS ABOVE FEED COSTS RELATIVE TO THE TWO STANDARDS OF CQMPARISON FOR
SELECTED MARKET, PRODUCER SIZE, AND SEASOMAL PATTERN CLASSIFICATIONS

a I

Base-Surplus Plan I Modified Base-Surplus Flan I
Pattern Difference From: Difference From:
City Classification : Size Potential Uniform Potential Uniform
" o ) ~ (Cents Per Cwi,)

1 &2 Spring High-Fall Low A ~39,.2 -27 4 37,2 26,6
1 Sprimg High-Fall low B & C ~30,8 -19,0 ~29,2 ~18,6

2 Spring High-Fall Low B&C -32.8 -21.0 -31.1 _ -20,5

1 Spring High~Nonfall Low A -20.4 ~ 8,6 -15,5 - 8.9

2 Spring High~Nonfall Low A -20,9 - 9,1 «20,0 - 2.4

1 Spring High-Nonfall Low B & C ~12,7 - 0,9 ~12,2 - 1,6

2 Spring High-Nonfall Low B &C -12,9 - 1.1 ~12,4 - 1,8

1 Level (No High) A - 4.7 7.2 - 4.4 6,2

2 Level {No High} A ~72,0 9.8 - 1,8 8,7

1 & 2 Level (No Highj) B &C - 2,5 9.3 - 2.4 8,2
1 Winter High AB & C ~13.1 ~1,3 -12.4 ~ 1.8

2 Winter High B &G - 8,8 3.0 - 8,3 2.3

1 Summer High A - 8.3 3.5 - 7.8 3.0

2 Summer High A - 5,0 6.2 - 5,0 5,6

1 &2 Summer High B &C - 4.3 7.5 - 4.0 6.0
1 Pall High A - 1,6 10.3 - 0,9 9.7

2 Fall High A - 0,9 10.8 - 0,3 10,3

1 Fall High B&C - 1,4 104 - 0,7 9,9

2 Fall "Wigh B &C - 1,5 10,3 - 1,2 g,k

0L
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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 340 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-S3urplus Plan I, relative to the returns above
feed costs of the "ideal' pattern producer operating under the Uniform-
Blend Plan, are alsc included in Table XX, 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 abéut 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 felationship between producer returns
above feed costs for the various pattern types under the modified plans

is wuch the same as under the original plans,
Louisville Type Plan

Under the Louisville Type Plan or "take off and pay back™ plan
(11, pp. 1920-189), 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 wonths as an amount in addition to the blend price, Usually the
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apount déducted per hundredweight is less than the amount paid back
because of differences in the quantity of milk delivered in the two
seasons, The total awount of money transferred from one season to
the next is approximately the same, In this study it is assumed that

40 cents per hundredweight is deducted from a producer's blend price

o
-

during the months of Awril, May, June, and July. This deduction is... ™7
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 December, producers
receive the blend price plus a "pay back' of &5 cents per hundredweight
of milk warketed, This is the pricing plan considered in this study,

The relative returns above feed costs for producers with the various

size and pattern classifications operating under the Louisville Type

Plan are ineluded in Table XXI,

Incentives exist for some producers to change the pattern of sea-
sonal variation in production, Relative to the potential of a per-~
fectly level pﬁoduction pattern, returns range from a loss of nine
cents tc a gain of four cents per cwt, The largest incentive for ad-
justment of production seasonality toward no seasonality is an extra
return above feed ecosts of nine cents per cwt, of milk for the small
size spring high-fall low pattern producérs. Under the 30 “'typical
cow” herd assumption this incentive is about 240 dollars per year,
Producers with winter-, sumer-, 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 f£all-high pattern producers have greater returns above feed

costs than the "ideal" pattern producer under the Louisville Type Plan,



TABLE XXX

LOUISVILLE TYPH PLAN: RETURNES ABOVE FEED COSTS RELATIVE TO THE
THO STANDARDS OF COMPARISON FOR SELECTED MARKET, PRODUCER
SIZE, AND SEASONAL PATTERN CIASSIFICATIONS

: e e e
Pattern Difference From:
City Classification Size Potential Uniform

{Cents Par Cwt,)

1 &2 Spring & Fall A ~8,6 5,0
1 Spripg & Fall B&cC -5,8 =5,1
2 Spring & Tall B&C -7 4 -5,7
1 Spring & Nonfall A -5,2 -3,5
S 2 Spring & Nomfall A -543 =346
1 Spring & Nonfall B &G ~3e3 -1.7
2 Spring & Nenfall B&GC ~3.5 -1.8
1 Level (Mo High) A -1.1 0,5
2 Level (Mo High) A -0,5 1.2
1 & 2 Level (No High) B&cg -0,5 1,2
L Winter High AB & C ~-1,9 -0,2
2 Winter High B&C ~0,5 1.2
1 Summer High A -0.8 0.9
2 Summer High A 0.9 2,6
1 &2 Summer High B&C 0.3 2,0
1 Fall High A 3,6 5,3
2 Fall High A 4,1 5.8
1 Fall High B &C 34 5.1
2 Fall digh B &C 2,4 4,1

Therefore, an economic incentive exists for producers having the fall-
high pattern to maintain this seasonal pattern of production and for
producers with other patterms to adjust to this pattern. For the
medium and large size spring high-fall low pattern producers, the incen-
tive ranges from 11 to 12 cents per hundredweight to wove toward a fall-
high pattern. The incentive is largest for the small size producers

with this pattern,
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Relative to the second standard of comparison, prices apparently
average slightly hizher under the Leuisville Type Plan than under the
Uniform-Blend Plan. Gains to producers with a fall-high pattern are
slightly greater and the penalties to producers with a spring-high
paﬁtern are slizhtly smaller than for a perfectly level pattern,

In summary; the Louisville Type Plan would not provide large
incentives in terms of extra returns over feed costs for adjustments
toward a perfectly level geasonal production pattern, The incentives
for such adjustments are only about one~fourth as large as under Base-
Surplus Plan I, Howewver, this plan would have the advantage of trans-
mitting an incentive directly through the pricing mechanism for smaller
production during the spring wonths and for larger production during
the £all months, The magnitude of adjustments likely to oceur do
appear small unless the 'take off*" and "pay back" payments are substan-

tiélly larger than thogse used in this study,

Base-Surplus Plan I

bt

Base-Surplus Plan II is defined as a pricing plan under which pro-
ducers establish a base during the 12 wonths of January through Decem=
ber, with the base-operating period assuwed to be the months of the
following year, This is sometimes referred to as a year-around base
pricing plan, Producers are pald on the basis of the base and excess
prices as in Base—Sufplus Plan I, but the base paying period involves
all months of the year,

No actual prices have been generated by the Oklahoma Metropolitan
Federal order for operation under Base-Surplus Plan II, In order to

calculate base prices to be utilized in deriving the total revenue of



various producers under this plan, it was necessary to make several
assumptions, The assumptions are first that the monthly market Class

I utilization is 32,650,871 pounds of milk, This was arbitrarily

selected 2o the 12-momth moving average of utilization for Septewber,

1959 through August, 1960 for the Oklahowa Metropoiitan area, Second,

given this assumed level of Class I utilization, it is aszsumed that

- approximately 78 per cent of total producer milk receipts would go

into Class I utilization. Thus, approximately 41,860,000 pounds of
milk per month on the average is assumed to be the level of total pro-
duction in the Oklahoms Metropolitan milk warket, Third, it is assumed

that the seasonality of production and the'seasonality of consumption

~in the market are the same under the Base-Surplus Plan 11 as under the

Base~8urplus Plan 1.Which existed from 1951 until 1960,

Given thesé three assumptions, total production and Class I utili-
zation were calculated for each wmonth in the production year, They were
computed as the product of the index of seasonality and the assuumed
quantity for each variable,

Fourth, 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 pzrcéutage that monthly average base wmilk was of
the monthly average total quantity marketed under Base-Surplus Plan I,
This estimate nultiplied by the average daily total production for the
market.givés an estimate of average daily base wmillk marketed of approxi-
mately 1,200,000 pounds which, when multiplied tﬁmeé the number of days
of each month; yvields an estimate of the quantity of base milk marketed
per wonth, Then, Class I and Ii utilization quantities of milk for

each month were expressed as & per cent of the guantities of base milk
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marketed during the respective months, The Class I and IT utilization
estimates were wultiplied by the appropriate Class I and Class 1I milk
prices repgrtgd in Chapter II to obtain the base “blend" prices appli-
cable in each month, The f£inal blend prices are included in Table XVILZ,

Returns above feed costs for the warious seasonal production pat-
terns under Base~Surplus Plan II relative to a perfectly lewvel producer
are included in Table M¥Il. Producers with level seasonal patterns
have the greatast returns, They are within three to fourvcents per
hundredweight of the maximunm potential returns as exhibited by a per-
fectly lavel pattern producer, ”ﬁere are inéentives for all other pat-~
terns to aajust to a more nearly level pattern, These incentives range
from 8 to 20 cents per hundredweight and tend to be highest for producers
with either a winter-high or a spring high-£s1l low pattern, Under the
"typical 30-cow herd™ assumption, these incentives range from 216 to
SQO-dolla 8 per year, There ig a tendency for the incentive to be
grestest for the small size producers in each market,

Adjustments in seasonality of production under Base-Surplus FTlan
II are nop-selective with respect to the season of the year for the
highs and lows, There is as wmuch penalty for a given amount of produc-
tion over base during the fall wonths as during the f£lush spring months,.
if one aim of the pricing mechanism is to stimulate production during
the felatively short months, the year-around base plan would be ineffec-
tive, In f£act, 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 summer seasons, There is a smali incentive
ranging from two to five cents per cwt, for such an adjustment by the

larger size producers,



TABLE XRXII

' BASE-SURPLUS PLAN II: RETURNS ABOVE FEED COSTS RELATIVE TO THE TWO STANDARDS OF COMPARISON FOR
SELECTED MARKET, PRODUGCER SIZE, AND SEASONAL PATTERN CLASSIFICATIONS .

o e e e e e S o o s o i T oo ey

Base-Surplus Plan 1II Modif ied Base-Surplus Plan IL
Pattern ___Differcnce From: Difference From:
City - Clasgsification Size Potential Uniform Potential Uniform

(Cents Per Cwt.)

1 &2 Spring High-Fall Low A -19,5 5l -19,5 3.8
1 Spring High~Fall Low B&cC ~15,4 .4 ~15.4 7.8
2 3pring High-Fall Low B&C -17.5 7.3 «17,5 5.8
1 Spring High-Nonfall Low A ~12,9 11,9 ~-12,% 1C,.4
2 Spring High-Nonfall Low A -14,8 - 10,0 -14.8 8.5
1 Spring High-Nonfall Low B & C -~ 8.6 16,3 - 8.6 14,7
2 Spring High-Nonfall Low B & C ~-10,2 14,7 -10,2 13,1
1 Level (No High) A - 3,6 21.3 - 3,6 19.7
2 level (Ho High) A ' - 3.1 21.8 - 3.1 20,2
1&2 Level (Ko High) B&CcC - 3.6 21.3 - 3.5 12,8
1 Winter High AB & C =15,9 8.0 ~15.5 7.8
2 Winter High B&C ~15,6 9.3 ~15.0 8.3
1 Summer High A -13.2 11.6 -12,9 10.4
2 Sumpier High A ~16,2 8,7 ~15,7 7.6
1 &2 Summer High B &C ~11.3 13.6 -11,0 12.3
1 Fall High A ~14,.8 10,0 ~14,2 9,1
2 Fall High A ~13.0 11,9 -12.4 10,9
1 Fall High B&C ~13.7 11,2 ~13,0 10,3
2 PFall High B & C. =147 10,2 -14,2 2.1

LL
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The incentives to change production patterhs under modified Base-
Surplus Plan II are about the same as under the original plan, However,
lower prices during April, May, and June increase the relative disad- '
vantage of producers with a spring~high seasonal produection pattern,

Returns to producers with various seasonal production patterns
operating under Base—Surplus Plan 11 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 1e§e1 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 wight exiét in
the short run, but might bé eliminated through increased production
and lower blend prices in the longer run, Ignoring the absolute level
of returns, producers would have an incentive to even out, or at least
change, seasonal production patterns. The spring higli-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 spring high-non £all low pattern for the larger pro-

ducers would be quite profitable, compared with most other patterns,



CHAPTER VI
SUMMARY AND CONCLUSIONS

The primary purpose of this study was to analyze seasonal varia-
tion in production in the Oklahoma Metropolitan milk marketing area
and to evaluate relative effects of four alternative pricing plans on
typical seasonal production patterns, The study is based on a sample
of 188 produceré located in the Oklzhoma City and Tulsa milksheds,
For each producer, wmonthly production was expressed as a per cent of
his 12-month moving average of production for the period 1951 through
195§ to facilitate producer clagsification, Producers were then
classified with respect to (1) size of production, (2) magnitude of
variation in production, and (3) seasonal pattern of production,

Under existing pricing plans the level of production increased
but the seasonal variation im production decreased in each market,
Seasonal variation in preduction decreased much more in the Oklahoma
City than in the Tulsa 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 seasonal wvariation, but the medium
size producers in Tulsa increased seasonal veriation 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 seasonal patterns of
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production, The differences between years did not appear significant

for somz seasons, The within-market comparisons indicated that the

 differenceg between sizes and between patterns within sizes were signif-

icant, However, withim a given pattern, size was not elways statisti-
cally significant, Pattern type appeared to be most important single
source of variations in percentage of average production during each
month,

The analysis of adjustments by preducers indicated an almost ran-
dommess of adjﬁstment during the two periods of time, Very few producers
in either market maintained the same pattern and pagnitude of seasonal
variation, Of those producers adjusting magritude, the majority de-
creased it, More than one-half of the producers in each market adjusted
the pattern of seasenal lows and hiszhs 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-
ducers im the Oklahoma City market 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 (1) a Uniform-Blend Plap with no restrice
tions on entry or penalties for production during any month, (2) Base~
Surplus Plan I with a four-month base forming pericd 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-
around base forming and base operating period, The objective under

each plan was to determine the cconomic incentives for eliminating or
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decreasing the undesirable seasonal production patterns so that the sup-
ply of milk during each season of a production and marketing year will
be in line with the demand for milk during that season., The relative
efficicncy of the various plans was judged on the basis of the size of
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 plens in providing those incenw
tives, These are (1) 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 standard 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 standsrd indicates the theoretical potential returns above
feed costs of the various pattern producers if each would attempt to
completely level out his seasonality of production under each of the
four plans, ¥ith 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 £all-high patterm. BSome incentive existed to
move to a £all high-spring 10& pattern under the Louisville Type Plan
but the 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™ pattern, However, the size
of the incentives were only intermediate between those existing under

Base-Surplus Plan I and under the Louisville type of seasonal pricing



plan, In addition, Base-Surplus Plan II was non-selective with respect
to the season of 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 patterm, Therefore, it appears
that Base-Surplus Plan II must be combined with the Louisville Type Plan,
or some similar arrangement, if it is to provide the same economic incen-
tives to producers to adopt‘a relatively level seasonal production pate
tern as would exist under Base~Surplus Plan I, If the aim is to force
the seasonality of production to the same pattern as the seasonality of
consumption, then some variation of Base-Surplus Plam I or a combination
of Base-Surplus Plan I1 and the Louisville Type Plan appears to be neces

sary.
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APPENDIX TABLE 1

NUMBER OF PRODUCERE WITH HIGH PRODUCTION DURING SPECIFIED SEASONS,
MAJOR SIZE GROUPS, OXKLAHOMA CLTY SAMPLE, 1951.1595%

Major Size
Group Season 1951 19252 1953 1954 1955 1956 1957 1958 1959

A Winter 15 ] 7 2 9 3 5 2 2
Spring 29 28 21 23 20 20 i3 13 11
Summer 16 13 15 7 a o 5 7 10
Fall 2 3 3 5 5 2 3 6 L
No-High 41 7 9 12 6 5 6 2 3
Total 5 60 55 5 g 35 32 30 30
B Winter 7 3 5 5 5 5 11 3 1
Spring 6 9 2 8 8 15 8 7 8
Sumsner 5 6 S 5 1 L 5 7 9
Fall 3 3 & 7 -5 13 11 12 6
No-High 7 13 5 10 18 8 11 11 11
Total ~ 28 34 3 3% 37 &% s §7 35
C - Winter 1 g 2 2 5 1 7 Ly 2
Spring 1 1 3 2 4 L 3 4 L
Summer 1 ¢ 1 ¢ 1 1 i 4 7
Fall 0 0 0 2 1 5 5 8 8
Ho-High 1 L 5 4 3 5 6 8 14
Total & & 11 ic iz T 22 2/ 3%




APPENDIX TABLE II

NUMBER OF PRODUCERS WITH HIGH PRODUCTION DURING SPECIFIED SEASONS,
MAJOR SIZE GROUPS, TULSA 3AMPLE, 1951-1959

Major Size

Group Season 1851 19282 1833 1934 1955 1956 1857 958 195
A Winter ¢ 1 o 2 2 1 &4 2 i
Spring 10 28 14 13 i1 7 9 7 7

Summer 13 & 5 g 3 3 6 6 8

Fall 2 0 3 2 1 L 2 3 4

No-High -2 2 2 5 7 2 1 Q L

Total 5z i Iy 22 Ly 17 27 8 70

B Winter 3 2 L 7 6 2 5 4 &
Spring 14 16 23 15 16 20. 12 10 11

Summer 13 8 6 4 3 2 6 8 6

Fall 3 3 i 5 iy 7 6 g 4

No-High 7 8 6 13 10 12 & 8 6

Totai L0 37 K ik 39 k3 37 3% 31

G Winter 1 0 L 2 3 9 7 g 5
Spring 7 8 5 § 10 8 6 12 10

Butrmer 5 2 ¢ 1 2 1 3 3 5

Fall i 0 i 2 4 3 5 10 i

Mo-High 2 6 11 g 6 7 7 8 13

Total 16 16 2% 22 25 28 79 3} 37




APPENDIX TABLE I11

NUMBER OF PRODUCERS WITH LOYV PRODUCTION DURING SPECIFIED SEASONS,

MAJOR SIZE GROUPS, OKLAHNOMA CITY SAMPLE, 1951-1959

ia jor Size

Group Season 1951 1852 1953 1954 1955 1956 95 1958 959
A Winter 6 5 12 10 10 9 L 9 6
Spring 3 1 2 4 3 3 3 3 &

Summer 13 16 15 16 13 9 7 L 8

Fall 33 16 16 14 18 14 13 7 7

No-Low 13 12 10 11 = & 3 7 5

Totai 66 60 55 55 K 3/ 32 3¢ 30

B Winter 2 L 6 4 4 8 3 13 12
Spring 2 1 5 3 3 4 5 4 2

Summer 11 3 8 11 8 15 10 12 5

Fall 5 10 8 8 -8 el 3 & &

No=-Low 8 11 7 9 14 12 20 9 12

Total 75 3% 3% 3. L7 45 e LI 35

C Winter 0 0 0 0 2 0 2 L5} 6
Spring 0 1 0 Q G i 2 ) 7

Summer 2 1 2 7 5 7 8 6 7

Fall 1 0 2 1 3 2 1 4 3

Ho=Low 1 L 7 2 4 6 9 10 i2

Total T 6 11 10 he 16 72 28 3%




=

fa jor Size

APPENDIX TABLE IV

NUMBER OF PRODUCERS WITH LOJ PRODUCTION DURING SPECIFLED SEASONS,
MAJOR SIZE GROUPS, TULSA SAMPLE, 1951-1959

Group Season 195 1952 1953 1954 1955 1956 1957 1958 1939
A Winter 9 19 2 5 5 4 '8 9 6
Spring 4 v 1 0 1. 1 2 0 1
Summer ¢ 2 2 10 & 6 7 3 1

Fall 13 10 11 4 g 3 3 4 8

No~Low 6 & 1 3 5 3 2 2 L
Totai 32 35 2 22 72w 17 22 18 IO

B Winter 11 i1 14 L & 6 1 9 7
Spring 1 0 1 2 2 3 7 3 1

Surmer 5 7 G 8 14 16 14 13 10

Fall 14 8 10 7 6 7 6 6 5

No-Low 9 11 9 13 13 11 9 8 8

Total L0 37 &3 & 3% K3 3 3% 31

G Yinter 5 7 3 1 7 6 1 6 5
Spring 0 0 1 G 0 Q 2 1 2

Summer 0 7 9 18 1z iz 16 7 9

Fall 2 ¢ G L 3 1 L 3 5-
No-Low 9 2 8 8 & 6 12 14 16

Total 16 16 21 22 25 28 728 31 37

N
o




APPENDIX TABLE V

NUMBER OF PRODUCERS IN THE SAMPLE FOR NINETEEN REPRESENTATIVE CLASSIFICATIONS,
TRLAVOMA METROPOLITAN AREA, 1951-195%

Pattern City Size 1851 1852 . 1953 1954 1955 1956 1957 1958 1959

Spring Highe 1&2 A 26 23 18 17 20 4 11 11 8
Fall Low 1 B&C 4 ) 3 2 4 3 i 2 3

2 B & C 11 8 ) 6 6 L 4 5 7

Spring High- 1 A 10 18 14 14 8 17 8 9 9
Honfall Low 2 A 3 16 10 11 3 9 5 3 2

1 B&C 3 6 i L 8 9 3 7 9

2 B&C 10 20 17 15 20 18 15 16 13

Level (Mo High) 1 A 11 9 10 16 6 5 12 11 9
2 A 2 3 4 8 7 i 3 1 5

1&2 B&C 18 25 2 30 38 32 26 25 37

Winter High 1 A,Ba&ac 17 15 14 14 18 7 21 9 5
2 A 0 1 2 3 2 0 3 2 2

2 B & C 4 2 6 8 9 12 13 L 8

Summer High' 1 A 16 14 21 8 ) 8 5 o 15
: 2 A 18 6 6 1 3 3 8 9 8

182 B&C 24 15 9 8 7 9 14 17 22

Fall High 1 A 2 3 L 8 5 4 6 11 10
' 2 A 2 0 4 5 1 L 2 L 1

1 B&C 3 3 5 6 6 16 13 15 8

2 B&C 4 3 4 4 8 10 11 18 7

06



APPERDIX TABLE VI

TOTAL PRODUCER RECEIPTS: MONTHLY PERCENTAGES OF TREND FOR THE OXLAROMA METROPOLITAN AREA, 1950-1560

Jan, Feb. Maﬁ; Apf. May “June .July Aug, Sept. Oet. Nov., Dec.
1950% S 86,53 94,55
1951% 100,21 90,73 102,67 99,25 115,37 107.57 111,20 103,3% 96,19 92,51 86,38 82,32
1952 94,52 92,75 101,45 106,59 118,75 106,87 102,51 36,77 93,19 91,09 20,29 855,77

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
1956 101,21 95,87 108,24 110,67 113,21 160,97 90,67 88,47 20,47 97,58 87,85 102,37
1955 101,93 92_99 109,28 111,11 111,47 98,33 93,83 90,59 95,94 100,73 97,41 29,38
1536 99,52 92,58 105,21 108,29 110,52 99,62 95,17 21,27 %4,89 102,78 98,83 102,75
1257 102,10 92,96 107,13 107,83 113,13 9345 93,86 94,60 97,63 103,56 97,31 102,41
1958 89,31 88,11 98,65 107,04 112,14 94,35 96,63 96,02 96,68 103,90 104,14 106,04
1959 20,40 87,76 99,90 100,83 110,98 9%,93 96,99 97,11 103,31 103,32 98,35 100,77
1960P 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 91,59 102,83 105,95 113,70 100,52 98,41 96,27 96,40 99,00 95,27 99,683

Source: Computed from data in: U, S, Department of Agriculture, Agricultural Marketing Sérvfce,
Compilation of Statistical Material for the Oklahoma Metropolitam Milk Marketing Area, January 1954 - March 1961
and other reports prepared by the Market Administrator, Federal crder No, 6.

aMu ckogee milkshed data were not available prior to July, 1651, The percentages for 1950 and 1951 reflect
this onLSSLOH.

bEffective May 1, 1960, Ponca City, Enid, and Vance Alr Force Base were added to the Oklahoma Metropolitan

Marketing Area,
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APPENDIX TABLE VII

ClASS T UTILIFATION: MONTHLY PERCENTAGES OF TREND FOR THE OKLAHOMA METROPOLITAN AREA, 1230-1560

Jan, Feb, Mar. Apr, May June ul Aug, Sept, Oct. Nowv, Dee,

19502 162,53 102.56
19512  106.28 ©02.73 103,02 95.12 96,87 ©1.88 91,59 97,55 100,87 108,02 103,57 102,34
185 106,70 99.22 103,33 98,21 97.98  90.22 96.63 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 94,13 101.7&4 108,79 98,95 103,21
1954 104,53  OL.45 104,30 98.46 95,95 01,37 99,10 97.1¢ 104.44 106,83 102.21 105.84
1955 104,50 95,03 10&.42  97.89  93.23 88,03  91.24 98,39 104,77 106,74 104.63". 105.65
1956 104,76  97.60 104,25 95,75 97.28 92,48 _ 93,06 98,87 103,25 109,91 102.99 101,20
1957 106,33  92.79 101.2% 96.46 100,21 20,00 95.90 9,92 101,21 107.67 104,88 102,17
1958 108,26 94,99 103,28 97.99 99.81 87.11 92,43  82.51 103.61 109,47 106,26 108,40
1959,  108.83  93,8& 100,19 100,76 95,41 80,49 92,49 94,33 103,46 109,32 100,02 102,62
19607 105,55  99.13 103.46 ©7.84% 98,46 92,71 93,43 96.38 104.90 106,03

Average 106,35 85,56 103,14 . 97.90 97 43 90,76 54,23

D
[+3)
W
L

5 163.13 108,09 10Z.64 103,58

Source: Coumputed from data in: U, 8, Department of Agriculture, Agricultural Marketing Service,
Compilation of Statistical Material for the Oklshoma Metropolitam Milk Marketing Area, January 1954 - lMarch

1961 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,

bEffective May 1, 1260, Ponca City, Enid, and Vance Air Force Base were added to the Oklahowma
Metropolitan Marketing Area.
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DAILY AVERAGE PRODUCTION PER

APPERDIX TABLE VIII

PR ODUCHR :

MONTHLY PERCENTAGES OF TREND FOR THE

OKLAHMMA METROPOLITAN AREA, 1954-1960

May

June

uly '

Jan.  Feb.,  Mar.  Apr. g Sept. Oct.,  Hov,  Dec.
1954 89,7 = 86.8 50,3  o4,1  97.6 99,7
1955 99,7 101,6 107,9 114,2 110,6 101.5 92,3 88,6 96,3 96,6  97.3 97.3
1956 98.1 98,3  104.,7 111.5 110.7 102.8 95.5 89,0 o4,7 98,0  $8.9 1004
1957  100.7 102.2 107.2 112.0 108.7 93,7 92,6 92,4 99,1 $9.8 97,4 99,83
1958 97.4 96,1  97.2 109.5 110.6 $6.¢ 95.5  ok,0  97.2  ©9.4 103.5 102.5
1959 97.5  95.7 98,3 103.1 109,5  .102,2 95,7 94,8 104,1 100.7 100.5 100,2
1960% o7, 95,8  92.5 106.0 109.6 101.8
Average 98,5 98,3 101,3 109.,4  110,0 9.5 93.6 90,9 97,0 58,1  $9.2  100.0

Source: Computed from data in:

U. 8., Department of Agriéulture, Agricultural Marketing Service,

Compilation of Statistical Material for the Oklahoma Metropolitan Milk Marketing Area, January 1954 -

March 1561 and other reports prepared by the Market Administrator, Federal order No, 6,

: aEfﬁective May 1, 1960, Ponca City, Enid, and Vance Air Force Base were added to the Oklahoma

Metropolitan Markoeting Area,
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APPENDIX TABLE IX

DAILY AVERAGE PRODUCTION PER PRODUCER: MONTHLY PERCENTAGES OF TREND FOR THE
TULSA-MUSKOGEE MILKSHED, 1950-1956

Jan, Feb, Mar, Apr, May June July Aug., Sept. Oct. Nov. Deec

1950% 86,7 88
1951 934 95,3 94,8 99,2 118.0 114.8 1104 106.0 103.3 94.8 83.3 86
1952 89,5 93.2 96,5 1095 122,1 113.1 102.9 96,9 984 88,8 88,4 91
1953 94,8 97.8 102.5 112.5 120.7 108.2 99,5 97.4 93.6 91.2 54,3 o4,
1954 97.1 101.7 104,7 14,7 1156 107,1 89.8 85,6 88,8 91.8 95,7 97
1955 97.6 100,2 109.7 118.1 114.3 102.7 91,7 87.9 95.3 96.7 97.1 95
1956 95,8 96,5 104.3 114.4 14,3 104.,9 95.6 88,2 94,0 97.1

Average 9,7 97.4 102.0 111.% 117.5 108,5 98.3 93.7 95.6 93.4 90,9 92,3

Source: Computed from data in: U, S, Department of Agriculture, Agricultural Marketing Service,
ilation of Statistical Material for the Oklahoma Metropolitan Milk Market Area, January 1954 -
m& I%ﬂ and Other reports prepared by the Market A trator, Federal order No, 6.

a}iunkogce milkshed data were not available prior to July, 1951, The percentages for 1950 and 1951
reflect this omission,
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10590 48.2 35,3
1251 101,2  102.0 104,53  104,3 112.8 103,86 94,2 81,2 £7.9 89,1 05,5
1952 97,5  102,% 1080 1097  115.% 100, a 3.5 GG, 7 88.4 92,6 06.6
1853 100.7 103,86  10%.2 1074 111.5 7.6 100.6 95,6 81,9 05,3 87,2
195 97.5 105.3 107.5 110,0  106.8 39.& 88,5 92,5 57,0 99,7 102.6
1955 102,00 102,99 106,80 2.0 105.% 93,1 692 57,0 96,5 97,6 99,7

1956 100.5  100.0 104.% 158,84 186.2 95,6 8545 95,2 28,8

AVERane 59,9 102,58  105.3  108.1  10%.9  103.6 96.6 3246 3.7 IR 25,7 87,8

Source: Cowputed frou data in: Y. 8. Uepartwent of sgrieulture, agricultural Marketing Sepviee,
Coapilation of Jtatistical U laterial for tlu, Giklabions Wetropolitan ¥ itk Harketing Arvea, January 15.352» -
] -eh 1561 & 2nd DUhEr Teporis pr epared by the davket Administyator, S Foderal order 1o. Ga
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CLASS

APPENDIX TABLE XI

I PRICE PLUS PREMIURM:

MONTHLY PERCENTAGES OF TREND FOR THE
OKLAHGMA CITY MILKSHED, 1851-1959

Jan, Feb, Mar. Apr, May June July Aug., Sept., Oct, Nov, Dec,

1951 101.8 105,¢ 106,2 i02,2 "B7.5 104.6 98,3 97,7 96,7 26,1 103,5 10,2
1952 107.2 1¢8,2 103,.7 08 .7 83.3 92,1 95 .0 98 .0 105,9 108,7 10%.4 107,535
1953 101,.7 99,9 98,6 93.4 91,7 82,8 98,2 101.3 106,7 160,3 104%,.5 104,5
1954 100,.8 100,.6 103.3 65,2 &88,8 37 4 96,4 102,3 107 .54 1064 102,.1 104,8
1955 104,0 103.5 103.4 88,3 24 € 94,8 99,2 101.8 102 .4 99,7 100.8 101.2
1856 100,38 100,323 C 99,7 eh,1 161,00 102,.5 102.6 - 25,0 100.3 102.2 101G 100.6
1257 161.0 100,3 1006,.0 120,1 36,4 26,3 95,0 101.8 100,.2 100,.7 101.,2  101.6
1258 98,9 100,.1 100 4 100.5 100,686 100,7 106.8 100.9 98,2 99,3 59,5 88,6
1959 99.8 99,9 100.0 106,0 100,1 IQG;Z 100,3 100.3 100.,3 100,3 98,3 99,3
Average 101,868 102.1 101.8 83,1 96,0 96,5 89,0 22,9 101,5 100,59 102,3 102 .6

Source:
Compilation of

Computed from data in: U, S, Department of Agriculture, Agricultural Marketing Service,
Statistical Material for the Oklahoma letropolitan Milk Marketing Areén, January 1954 -

March 1961 and

Data obtained from Bud Bailey, Manager, Central Oklahoma Milk Producers Association,

other reports prepared Dy the Harket Adminisirator, vederal order No. 6; and Premium
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APPENDIX TABLE XII

CONCENTRATE FEED CO8T3:
ORLAHQMA COST SERIES, 1930-135%

MONTHLY PERCENTAGES

June

OF TREND FR

Sept,

Jan, Feb, Mar. Apr.> July &ug.: Oct. VNov. Dee,

1950 99,3 98,2 99,2 1014 109.0 1061.8 102.8 10l.4  95.6 92,3 93,k  97.7
1851 102.32 103,2 103.&  104,7 105,98 99.7 97,6 94,7 23.0 95,1 101,4  106.0
1952 106.3  104.8 102,35 101,77 140,00 96,9 96,9 101,84 102.6 102,60 102,6 102,3
1853 1062.1 85,4 102,2 101,99 102.6 98,0 96,7 4.6 M, 9 93,5 95,2 98,3
1954 101,00 103.8 10%,5 107,86 102.8 g4,2 82,5 96,2 97 .6 100.0 105.5 102.1
1855 103,1 103.,4 102,1 103,1 . 103,53 100.4 99,3 96,7 26,6 95.8 95,1 27 .3
1856 98,8 99,6 98,2 100,88 104,92 97,4 95,6 22,6 98,9 98,2 102,2 104.,3
1857 105,4 | 105,1 104%.4  104.,0 101.9 95,8 97.7 98,8 28,0 96,5 97,2 97.1
1958 97.5 100,4 102,5 103,68 105.1 96.2 97.1 97,9 95,4 93.8 95,9 102,5
1959 1i05.8  104.5 103.3 104,22 103,33 96,7 87 .5 98,8 94,7 56,7 98,8 99,6
Average 102,16 102,24 102,33 103,39 103,06 97,71 97,37 8,01 96,73 €6,.38 98,73 100,72

Source: Unpublished data maintained by the Departwent of Agricultural Leonomics,

State University.

Oklahoma
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