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Abstract:
This study is an attempt to develop a formula pricing system for milk at the processor-distributor level
in Montana.

Retail prices of milk in Montana have been regulated since 1939 hy a system of holding hearings , the
evidence of which is analyzed by the members of the Milk Control Board. Pricing orders are then
promulgated whenever it is felt that prices need changing.

This study proposes that improvements in the efficiency of establishing price can be made through the
use of a formula pricing system.

In brief, a formula pricing system should: 1. reduce the cost of regulation, 2. provide price changes in a
more timely manner, 3« maintain a stable level of prices between areas, 4. emphasize price changes
more on current economic conditions, and 5. make it easier, in terms of administration, to establish
prices.

The formula is set up by using various economic indices, representing factors affecting the price of
milk, to show whether the price of these factors increases or decreases in relation to a base period.
These economic indices are then summed to give an overall formula index which is related to prices
per hundred weight.

A revised producer formula is incorporated with the processor-distributor formulas, so that prices can
be calculated at both the producer and wholesale levels for Class I, Grade A, fresh fluid milk.

The body of this thesis sets up the criteria for a pricing formula that might he used in actual practice.
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ABSTRACT

This study is an attempt to develop a formula pricing system for milk
at the processor-distributor level in Meontana.

Retall prices of milk in Montana have been regulated since 1939 by a
system of holding hearings, the evidence of which is amalyzed by the members
of the Milk Control Board. Pricing orders are then promulgated whenever it
is felt that prices need changing. '

This study'propeses‘that improvements in the efficieﬁcy‘of éstablishing
price can be made through the use of a formula pricing system.

In brief, a formula pricing system should: ‘1. reduce the cost of
regulation, 2, provide price changes in a more timely manmer, 3. maintain
a stable level of prieces between areas, 4. emphasize price changes more on
current economic conditions, and 5. mske it easier, in terms of
administration, to establish prices.

The formula is set up by using various economic indices, representing
~ factors affecting the price of milk, to show whether the price of these
factors increases or decreases in relation te a base period. These economic
indices are then summed to give an overall formula indéx which is related to
prices per hundred weight. .

- A revised producer formula is incorporated with the processor- s

distributor formulas, so that prices can be caleculated at both the producer
and wholesale levels for Class I, CGrade A, fresh fluid milk.

The body of this thesis sets up the criteria fer a pricing formula
that might be used in actual practice,




‘CHAPTER I
INTRODUCTION AND STATEMENT OF PROBLEM

The Present Situation Regarding Milk Pricing

Since 1939, the prices of fresh fiuid milk have been regulated in
Montana by the Montana Milk Control Board, both at the producer level and
the retail level. .At present, the state is divided intd l? merketing areas.
Before pfices can be changed,'a public hearihg must be called for the
marketing area concerned. ‘Evidence having a bearing on‘fhe costs of
production, ﬁrocessing and distribution of milk is presented, as well aé
evidence on consumer purqhasing power and other relevant information.,
After the Board examines ané’weighs all the evidence a decision is made

whether or not a change in milk prices can be justified.

?fablems Involved
The'hearings are public and must be cenducted in a legal manner, using
the services of lawyers and a couft recorder. They mmst be held in ﬁhe
marketing area where prices are in question, often at distances of over
hgp_miles from the Control Board offices at Helens. These and other

1/

Often a_change in milk priees_cannot be made when it is jusﬁifigd

factors result in a cost of $1,000 or more per hearing.

because: first, nobody may ask for a hearing until long after the pricé

change is due; second, it may not be practical for the Milk Control -Beard

i/‘ Information received from interviews with Mr. K. M. Kelly, Adminigtrative

Supervisor, Montana Milk Contrel Board, Helena, Montans.
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to take time from a busy schedule to hold a hearing when it is heeded; and
third, it may be some time before the.Boérd can evaluate the results of the
hearing,‘decide on price changes and see that the necessary changes are

. promulgated. Also, new orders are éften held up by ceourt decisions. |

Becauée of lack of sufficient information it is difficult for the
Board to make obJjective decisions concerning price changes. Lack of
information concerning processor-distributor coste, difficulties in
gscertaining the factors affecting differences in prices between marketing
areas, especially transportation costs, and probiems of determining consumer
purchasiﬁg power, all serve to prgsent obstacies t0 establishing appropriate
prices.

‘Anqther disadvantage of present pricing methods is the problem of
determining ratigual patterﬁs of price differentials between the 12
;arketing areag. Since prices are'presently changed in one area at a time,
there is of£en a pricé differential between areas which is not élways
Justified. If basic pricing differentials could be established between all
areag and justified according to econgmic eriteria, such ag transpertation
costs, and other factors, thén these basic!@ifferegtials would £emain in
effect evén though the formula price were applied sta_tewide° Price
differentials would not be created Just bgcause of time lags in holding
hearings between argésa However, the formnla‘system itself would not

correct irrational price differentlals between areas. These differentials

would have to be corrected before the formula were placed into effect.
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Why Price Regulation in the DPairy Industry?

The question arises whether price regulation ié necessary in the dairy
.in&ustry at all. Would the industry be better off without price controls?

The assumption is made in this projec¢t that price regulation is
necegsary at both the producer and proceésor«distributor levels. Certain
arguments can be advanced in favor ;ffpriée regulations. But they must be
stated in terms of the dbjectives desired, which .vary greatly accordlng to
the economic interests, 1deas and feelings of these. pr0p651ng themo

For--example, it is Well known that milk precessor=distr1butors engoy
both an oligopely and ollgepsony position in the market° There are ‘
re;atively few processor«distributors in relation to the numbér of pfbdﬁcers
and censumers. FEconomists have long reeognizgd that firms in this position
have g degree of control over. the prices they pay for 1nputs and the price
they receive for their products. They are thus able to enjoy prpfits'above
those which they would recei?g in-a purely co@petiﬁiyé situationcg/ In a
strict economic sense these profits are rot justifiédo.lThe point here is ,
that these condiﬁioné tend tg'cause rétail priéés %g be'higher and. producer
prices to be lower than weuld be the case in a purely competitive situation,

3/

This would be especially true with regard to "imm&ture oligopolies®,

g/ If the reader wishes to obtain more informati@an@garding the oligopolist'

a good source is; Boulding, K. E., Ee@nomic‘Analysisy pp. 638-649,

m/ Clark, Jr., D. A., Economic Aspects of Government Milk Priee Regulation,
California Agricultural Experiment Station, No. 63-L, Berkeley, Nav.,:
1963, p. 5. A "mature oligépoly," according to Clark, would recognize
that an aggressive pricing poliey-would be met by retaliatery neasures,
and therefore it would tend’ to follow a policy of "live and let live'.




i
The . o o ('immature oligepoly') exists when the individual
firms take aggressive action in their eagerness to get new
business and resort to destructive trade practices and price
Wars o o o [Ehe long-run consequences] include the threat of
an insufficient supply of safe and wholesome mllk the financial

collapse of some milk producers and distributing firms, and the
inecrease in concentration of remaining firms. E/

In order to help prevent these destructive trade practices from
occurring in Montana, it 'is argued that appropriate price regulation is am
effectife tool. “

Price regulation in the dairy industry also tends to stabilize the
market. The production of milk is marked by seasonal fluctuations, while
consumpbion is more.comstant. Demand for milk is relatively inelastic,
such that in the sbsence of price controls a change in supply would bring
about 8 proportionately larger change in priceaz/

The following quotation by Beal and Bakken serves to sfrengthgn the

previcgus statements.

The natural inclination of distributors under conditions
of cut-throat competition is to pass en their losses as much as
possible to producers. Therefore, the price situation in many
major markets of the United States was seriocusly demoralized.
The 'all por nothing policy' of organized groups of farmers
endeavoring to prevemt lower prices resulted in a series of
milk strikes: Thousands of gallons of milk were destroyed,

4/ Ipid.

==/ Graf, T., McBride, G., Story, R., and Jaccbsen, Ro, An Investigation of
the Dairy Problem and Analysis of Selected Program. Alternatives, New York
State College of Agriculture, A. E. BExt. 267, Cornell University, Ithaca,
- 8ept., 1963, p. T. These authors state that “. . . an increase in supply
of 1 percent would be expected to reduce the farm price of milk by 3 or
I percent in clearing merkets."” Clark, op. cit., p. 4, states that "The
demand for milk for fluid purposes is c®nceded to be quite 'inelastic.‘'"
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both by farmers who deliberately 'dumped' their own product
and by erganized groups of farmers endeavoring to prevent
independent producers from supplying the market. In some
instances, there were violence and bloedshed. Because these
strikes failed . . . the next step was to seek assistance
through  legislative controls. 6/

Price regulation at the producer level is presently being used in nearly
every state Z/and few gtudents of milk marketing weuld.advocate abolishing
these controls.

At the wh@lesalé'and retail levels it is difficult to determine the
amount of influence over price that the processer%distributor has. The
agsumption is made that processor;éistributors, in ‘the absence of price
controls, do have an. influence on wholesale and retail prices; the basis

- 8
for this assumption is the ecohomic theery regarding the olig@p@list,"/

The manner in which the-processorudistributor would exert influence
over prices can only be hypothesized. But it seems a reasonable hypothesis
that those distributors with the greatest financial reserves and the

greatest efficiency of operatien would first;, lower prices below costs in

order to force_the less efficient and those with lowér financial resgerves

__/ Beal;, G. M., and Bakken, H. H., Fluid Milk Marketing, p. 189-190.

“/ Government 's Role in Pricing Fluld Milk in the United States, U. S. Dept.
of Agriculturé, ERS-239, Washington D. C., May, 1965, 39 pp. Of the 48
contiguous states, 47 had some form of pricing regulations. Only Nerth
Dakota was left unmentioned. Federal Orders were used in all, or parts,
of 36 states. Twenty had some form of state control and nine utilized
combinations of both. Fifteen states were listed as having some type of |
wholegale price regulation; however, this may not be complete since not
all 48 states were included in the survey at the wholesale level.

8/ Boulding, op. cit., pp. 638-649.
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out of business. Secend, they would raise prices to a level that would'allow
them profits above the competitive level.

This project assumes that competition is desirable in the dairy iadustry.
Price regulation is a relatively effective method of achieving the effect of
competition through the estabiishment‘of priceg at thoze levels which more |
nearly approximate the levels that would occur if the industry were in a
competitive situation, -Regulatiﬁné will not guarantee the leagt efficient a
profit, but they will discour&g¢ the most efficient from selling under costs
in order to force others out of business and capture the market. This, it
would seeni; is in the public interest.

Minimum price controls at-the retail level alse make it difficult for
eut-of-state processor—distributorsAﬁo establish a market in Meontana.

Selling milk at lower than average retail prices is one of the primary
methods ayailable to a firm to imtreduce their product in a new area, This
becomes impossible in an area with minimum retail prices established by law.
When all brands must be sold at no less than the established minimum price,
thére i no incentive, in terms of price discounts, for consumers tb purchase
one brand over another. Thus, if all milk is sold at no less than the
@i@i@um pr;ce, it would be impossible for any ome particular processor-
digtributer to sell Below this price, and possibly below his costs, in

order to capture a share of the market.

Féderai Orders

There is reason to believe that if price regulations at the state level

fails to accomplish the desired results, a movement would soon be initiated
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toward Federal milk marketing orderseg/ In a research progect conducted at
Mbntana State University in 1963, the view was expressed that Federal Orders
would be more efficient than present methods of establishing priceoig/
However, it was also stated that ". . . revisiems of the state order would,
in all probability, be moere readily accepted than a Federal Order by the

11/

Montana dairy industry as a Whole,

m/ Opinion expressed by a number of producers througheut the state.

ig/thschauery J. G., The Development of a Hypothetical Federal Milk
Marketing Order for the Great Falls-Hi-Line Ares and a Comparison of
this Order with the Montana Milk Contrel ILaw in its Present State of
Effectiveness, an unpublished thesis, Montana State University, Bozeman,
Aug. 1963, p. 92.

11/1bid, p. 90,




CHAPTER II -

f

THE CONCEPT AND OBJECTIVES OF FORMﬁLA PRICING

The Formuls Pricing Conecept

The concept of formula pricing is not new. Federal milk marketing
erders have been using various types éf fermulas for years. "In recent
years, all markets under Federal milk regulation have used a 'formula’
method for determining Class I prices at thg producer level.” é/

Presently there are two general ﬁypes of Class I pricing formilas.
These are:

A, "Economic Fermulas" which relate Class I milk prices to selected
economic factors, and

B. "Manufacturing Milk Formulas" which relate the price of Class I
milk ‘to the value of milk used for manufacturing purpeses.

The objective of this project 1s to devise an economic formila for

determining changes in processor-distributor margins.

Basically, the pricing f@rmulé combines varicus index mumbers,
representing current economic factors that influence the price of milk,
into an overall formula iundex wﬁieh indicates whether prices should be
yaisgﬁ or ;Qwared when compared with a baSE period. There is a good deal
of variation in how this caﬁ be aécemplished, which will be discussed in

Chapters III and IV.

E/ Report to the Secretary’ of ég iculture by the Federal Milk COrder Study

Committee, United States Dﬂpartment of Agriculture, Washington, D, C.,
April, 1962, p. II-1-10. ,
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ObJjectives

The benefits to be derived from a formula prieiné system, tﬁat cannob
be obtained from the present method of setting prices through hearings, are
given below.

A, A milk pricing formula Woﬁld reduce the cost of establishing prices.
Theoretically, hearings would be held only when considered necessary to
change certain aspects of the formula itself or teo change price differentials
between areas, or other aspects of the Milk Control Law.

B. It would preovide price changes in g more timely manner. Prices
would e examined, using the fo;mula, on a periodic basis with the most
recent economic data available. A quartérly basis is proposed. Presently,
the Milk Control Beard cannot change prices umbtil it h@s held a hearing and
decided upon the results. This is often long after price changes are due,
in an economic sense. ‘

C. Prices would remain in a stable relationship between marketing
areas. Once basic adjusiments are made between areas, any formula price
change would raise or lower prices for all apeas by the same amount.

D. The pricing formuls would more cl@sely‘appr@ximate current
conditions through the use of indices. There would be an objective,

analytig determination of prices rather than the more subjective method

_now used,

E. The formula would be easier to celculate and administer since its
use would invelve administraﬁive procedures, rather than legal héaring;o
The Board members would not be required te give as much of their time to

[
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weigh evidence of hearings.

However, there are some things that formula pricing ﬁould not do:

A, Formuls priéing can go a long way in preventing processor-
distributors from selling under the estabiished price. Bubt there is the
problem of various méthods of violation. Some of the more common violations
ares |

l. Secret rebates.and discounts returnéa‘to retailers
and cgﬂsumers, | |

2. Servicing and‘;aintenance of cooleréyin stores,

3. Gifts of discounted or freé ice cream, butter or a
few extra cartons on delivery routes;:

L. Excessive prices paid to retailers fer céoler rental,

5 Tradiné stampé, and |

6, Reduction of unregulated prices whilélﬁ§intaining the

regulated pricés of fresh milk.

B. Formulas pricing would probably not directly benefit or harm the less

efficient processor-distributor any more than thelprgsent system.

C. The formula pricing system is not foolpréof an&lwould have to be
glosglylwatched to ensure that all the different csmponents were up-to-dste
énd that the calculations were correct.

;E ~Thg amount of enforcement necessary would probably not be any less

than present requirements, but more resources would be available for

.enfortement.




CHAPTER III
/ THE WEIGHTS

Twe Basic Agsumptions ' -

Two assumptions are made at fhis point- that are basic to this.studyg

‘l. The assumption is made that milk is a beneficial product and
that it is desirable te assure an aéeqﬁate and stable supply at reasonable
prices. 1In féct, to many people, milk is almost synenymous with mother,
country and applelpie apd éheﬁld therefore be protected zealouslyc_ This
can be clearly evidenced by themany federal, stéte and local regulations
that exist cbncerning nearly eévery aspect of fhe'industfy,

2. The second assumptiog is that price regulation is necessary at
the retail level to pelp achievé an adequéte ap@'sféble supply of milk at

reasonable prices. HEvidence in favor. of price regulation ét the’wholesale

and retail level has already been presemnted, but this evidence ig subject
to much argument, and in the final analysis the éssumption mst “simply be
‘made upon BubJective .grounds that price regulatioh is necessary. Without

this assumption there weuld be ne juétification for this project.

The Major Hypethesis

‘The ma jor hypothesis is’éhat a methed of priciﬁg_ﬁilklin Montana at
the wholesale level can be developed, which'woulahbé more efficient than.
the present.method;

To determine just what is meant by "more efficient”, one must consider

the problems and objectives stated in Chapters I and IT. Eriefly, it would
seem that a method of pricing milk would be more efficient if it:
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1. Reauced the cost of establishing prices,

2, Provided price cﬂanges in a'more timely manner,

3. Kept prices.at a s#able level between marketing'areas,

k., More closely approximated current economic conditions, .and

5. Were easier to calculaée and administer.
More is said about efficiency in Chapter VII, |

This study only eoncerns prices at the wholesale level for Class I
homogenized fresh fluid milk in half gallon paper contalnersai/ No attempt
is made here to set up a pricing system for any other class of milk or deiry
products. Formula pricing for other classes of milk pfoducts may be
desirable, Sﬁt that is a matter outside the realm of.this study. Perhaps
future research projects might study this problem.

This study is further confined te the processor-distributor level.

The final retail price is derived by combining thé resuits of the producerg/

and processor-distributor formulas and adding a retail margin established by

the Board. Here again, some other method might be found, possibly a formula

i/ According to the General Official Order Regulating Transactions
. Involving the Purchase and Resale of Milk Within the State, Official
Order # 641, Montana Milk Contrel Board, Jume 15, 1G6L, Helena, Montana,
page 2; Class I products ". . . include all bhottled or packaged milk,
raw, pasteurized and homogenized, low fat, buttermilk, and chocolate
milk,” C€lass II products ". . . include vwhipping cream, coffee cream,
half gnd half, and skim milk." Taking the formuls price for Class I
milk in half gallon containers as a starting point, the prices of the
above mentioned products can be determined by using present price
differentials established by the Milk Contrel Board. .

g/f,ward, Edward H., Pricing Formula for Montana Milk, Montans Agricultural
Experiment Station, Montana State University, Bulletin 569, May, 1962,
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system, to establish tﬁe margin between wholesale and retail prices.

Thus, the projeect is confined to research in a specific area, which
is necessary at the present stage; considering the cemplexity of the proeblem,
availability of data, and time and funds available with which to worko

- Now the question mighﬁ be asked, "How can the major hypothesis be
tested?"

The iiterature.en milk pricing, reveals that formula prieing is used
extensively at the producer level. However, at the retail level there is
little price regulation and even less formula priece regulation. But it
seemed possible that a formula system might alse be used to price milk at
the retail level. Thus, the study proceeds on the assumpti@n that a formula
priclng system Weuld be the "best" method of aehlev1ng the desired abjectives.

Since few states regulate the price of milk at the whelesale level,éf
and mmiy one state is known te use & pricing fmrmula 51milar to that proposed
in this thesle,h/ there are few set rules or procedures to follew in
establishing a wholesale frieing formula . Even if there were, it would be
onlikely that they ;euld'apply equally to Montana. *

| The formula system removes some of the humennfectors of pricing milk

By automatically baeing price changes upon changes in current economic

_/ Governments ' Rolé in Prlcing Fluid Milk in the ‘United States, qpa cit.,
listed 15 states as havmng the authorlty to prlce wholesale milk. as
of November, 196h . .

&/ At the time of writing; that one state was Geérgié,° Refer to Purcell,
J. Coy Elred, J. C., and Penny, N, M., The Formula Basis of Pricing
Fluid Milk in Geergia, Evaluation and Recommendations, Geergle
Agrlcultural Experiment Station, Mimeo Series N. S. 99, April, 1960,
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factors having a relation te the price of milk.

By measuring and cembining these factors in the ferm of indices, an
overall index is develeped, which indicates whether the price should be
changed. This concept is easier to understand as one follows the detailed
methods of constructing a forrula as deseribed in this paper.

Since economic pricing formulas use imdices teo represent various
economic factors affecting the price of the product, the next step was té
consider what factors do affect the ﬁrice of milk and to weigh - yheir‘effectsoi

There are two sides to & pricing forﬁnla and both must be cénsideredw-
supply and demand.

Deriving the Weights
Supply Side

Costs of Procesging and Distributing--Several sources were used to

analyze costs of processing and distributing milk. Cost studies published

2/ A

in several states by Agricultural Experiment Stations were compared.

=/ Some of these were: Cost of Processing and Distributing Milk in the
South, Southern Coqperative Series Bulletin No. 45, June, 1955, Allred,
Wo M. and Ward, E. H., Costs, Quality, and Prices of Fluid Milk in Rural
Areag of Utah and Montana, Utah Agricultural Experiment Station Bulletin
No. 365 s Dec., 1953; Bartlett, R. W. and Gothard, F. T., Measuring
Efficiency of Milk Plant Operation, Illinois Agrieultural Experiment
Station Bulletin. No. 560, No., 1952; Blanchard, W. H., McBride, G., and
Rippen]'A L.y, A Cost Analysis of Fluid MilK Packaging Operationms,
Michigan Agrlcultural Experlment Station Technical Bulletin 285, Mar.,
1962; Korzan, G. E., Costs of Distributing Milk in Montana Markets,
Montana Agricultural Experiment Station Bulletin No. h62, July, 19h9;
Strain; J. R., Christenson, S. Koy Relatlonships Between Plant, Size and
Cost of Processing Fluid Milk in Oregon, Oregon Agricultural Experiment
Station Technical Bulletin No. 55, Nov., 1960. .
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cost study condueted by the California Bureau of Milk Stabilizatioﬁ to aid |
;n price regulation in Californja was studied. And most important, the
costs of 11 of Montané's 3k proeéssor-distributors were analyzed. These
costs from the several different sources were used as a basis to deﬁermiqe
how costs could be élassified and weighed to represent costs of processing
and distributing.in the formula. The 11 eost stﬁdies of Montana's processor-
distributors were obtained from the Montana Milk Cdntrol Board and represent
32.4 percent of the total processor-distributors in the state. They are
agssumed to represent a fair sampling as to size and location.

Grouping all the costs of processing and distributing milk necessarily
involves certain subjective value ,juq.gm.ents° For example, supply costs

undeubtedly represent many items not included in the index of "chemicals

and allied pr@dncts" from the Survey of Current Business, which represents

supplies in the formuwla. It is,alsolpossiﬁle that there may be some costs
9£ processing -and distributing whiehlhaven't been figured as supply costs
beéause they were not explicitly differentiated in the cost studies. The
cost studies-wefeudeéigned for use by the Board for their own purposes,
which did not always require the same analysis n_eeded.her"e° If the cost
studies had been broken dewn into more detail it would have been easier to
separate them into the»various cost classifications used here. Also, it

might héve reduced the percentages attributed to "other costs". .

é/ Unit cost Reports, California Bureau of Milk Stabilization, Sacramento,
- Califernia; compiled periodically, unpublished. .
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For formula purposes, the costs were classified into groups that could
be most easily represented by various indices. The classifications used are:

1. 1labor,

2. containers,

3. equipmeﬁt,

L, vehicles,. _ ' ‘ :

. 5., supplies; and

6., others,

The average costs of 11 Montana processorndistributdrs‘are shown in
Table I. A comparison of these costs and costs of proceSsing;distributing
from two other sources are shown in Table II.

Labor

Wages and salaries are easily obtained from the Montana Milk Control
Board cost studies, They repreéent an average of 47 percent of the coétsv
of processing and distributing milk ef the 11 cost studies analyzed.

Grouped together with wages and salaries were: |

l. Employee retiremént plans,
2, Health and accident insuranece programs,
3. Lifée insurance benefits, and' |

k. Christmas bonuses.

This was justified due to the faét'that as wages'and salaries change,

these items usually change in approximately the same preportion.

Z/ To be technical one could say that a certain amount of the increase is
due t0 increased demands of employees for larger benefits. However, it
is asgumed that changes of this nature would be small over a period of
a few:years. “
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TABLE I. COSTS OF PROCESSING AND DISTRIBUTING MILK IN MONTANA%*

Cost Items

Distributor Labor Containers Equrﬁment Vehicles Supplies ,6ther

(Percentages of Total Costs)

A 44,88 k.99 1642 14,67 0.52 8.52
B | h;.98 14 .41 12.18 - 9.18‘ 2,30 19.95
c 48,01  9.06 12,5k 12.62 2,82 14,95
D 45,76 11.98 10.80 11.37 5.lk 14.65
E 51.81 10.58 10.05 - .71 1.56 11.29
F .L8.35 19.02 5.59 11.1%  4.38 11.52
G 44.29 | 1h,oé 7.57 11.25 1.03 21.81
H k2,62 11.7h 13.31 7.20 3.09 22,0k
I W87 15,52 13.05 7.88 1;83 16.85
J 47,31 15,79 8,42 . - 12,51 1.54 13.43
K 51,50 15.51 5.92 . T.Th 1!58 17.75
Average h6.48 13.96 10.53 10.93 . 2.37 15.70

*Calculated from 11 cost studies of Montana processor-distributors céﬁducted
by the Montana Milk Control Board, Helena.
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TABLE II, AVERAGE COSTS OF PROCESSING AND DISTRIBUTING MILK IN
MONTANA COMPARED WITH TWO OTHER SOURCES

AY

Milk Distributors' Sales and Costs, U. 8. Department of Agrieculture,

Economic Research Service, Apr-June, 1964, MDSC Neo. 25, p. 3. :
This was the most recent of these reports available.
_averaged for .the period of July, 1963-June, 196k.

Vehicles were assumed to be included as equipment.

Cost Ttem Montanaé/ ' Georgiahj .Nationwideg/ Average
(Perceﬁtages.of Total Costs)
Labor 46,5 41.5 51.1 b6k
Containers 14,0 15.2 15,1 14.8
Equipment _1005 Tokt : 14.3 10.7
Vehicles 10.9 - 11.8 &/ . 11.h
Supplies 2.k 10.6 6.1 | 6.4
Other 15.7 13.5 134 1h.2
Total 100.0 100,0 100.0:
. a/ From Table I.
b/ Purcell, op. cit., P. 33. /

Costs were
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Container Costs

Cartons and containers are a large cost item of processing milk,
comprising approximately 14 percent of the total.

Included in this category are all the different sizes and shapes éf
containers used to contain fluid milk products. Some inaccuracy is obviously
evident here since the index used to represent conmtainer costs was "paper",

from the Survey of Current Business. This index could not be expected to

show changes in the costs of glass and metal containers. However, glass and
metal containers comprise a small percentage of all containers used by the
Mohtana dairy industry. More will be said about statistically fitting the
index to comntainer costs in Chapter IV. - ‘

8/
Equipment Costs—

Equipment costs were more difficult te handle. First it had to be
decided, as closély as possible;, from the cost studies, just what representéd’
equipment costs. This sometimes presented problems because equipment costs
were not élways differentiated,; but were instead often grouped under general
headings:

| For this project equipment costs were grouped as follows:
l. depreciation,

2. eguipment rentals,.

é/ Although not specifically separated in the various cost studies, equipmeut
Inecludes such things as boeilers, clarifiers, separaters, water heaters,
washers, conveyors, vats, homogenizers, pasteurizers, tanks, pumps,
condensers, compressors, ice makers, carton and bottle filling machines,
centrifuge, refrigeration machinery, valves, tools, etc. -
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3. repairs and maintenance, and
l, insurance on equipment.

The use of these items was juétified since it was concluded that if
equipment costs changed, so would depreciation, rentals, repairs and insurance
by approximatel& proportionate amounts. Equipment costs represent approxi-
mately 11 percent of the tmtal.\

Vehicle Costs

It was also sometimes difficult to distinguish vehlcle costs.
Depreciation was the most common item; but one could assume that licenses,
insurance and repairs might alsé rise and fall as the cost of trucks;‘
delivery vans, etc., rises and falls. In the cost studies, vehicle ekpenses
comprise about 11 percent of the total.

Supply Costs

The costs of supﬁlies was‘probably the most difficult item to ascertain.
These costs were ofﬁen'grouped under more comprehensive headings,;sueh:as
"general expenses"ox | |

For purposes oOf this project they are éonsidered to include:.

1. cleaﬁing coﬁpo;nds,

2, disinfécténté;

3. pesticides,

I washing powders, .
5. oil &nd grease,

6. gaské%s,

T. aproms, boots and gloves, etc.
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It is possible that supplies actually comprise a higher percentage of
total costs than is shown here. Iﬁ many cases a '"miscellaneous" cost was
given, which~méy have included some of the items mentioned under supplies.
Also, pesticides could not be segregated since they were included under
the heading'"pest control and garbage"; These may be reasons why supplies

comprise only about 2.4 percent of total eosts.-

Other Costs
"Other costs", representing abeﬁt~15,6 percent of the costs of
processing-distributing milk, were not represeﬁted by an index. "Other
costs" include meny various and miscellaneous items not adsptable to
, grouping into the classifications already mentioned; and thus they vere
. not adaptable to being represented b&.an index. These miscellanecus costs
were ignored in the formula by considering all other costs equal to 100
percent. This is not to say that they are unimportant.
Possibly soﬁe of these "eother costs" could be represented by indices.
But they generally ineluded from 10 to 25 separate and diétinct items,
each usually comprising less than one percent of the total.
"Other costs" inmclude such things as:
" 1. fuel and electricity,
2. telephone and telégraph,
3. advertising,
b, office supplies and postage,

5. realty taxes,

6. travel and entertaining,
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T. accounting and legal,

8. bad debts and collection expenses,

9. director's feéé (cooperatives),
10. freight,
1l. Dbank charges,
12. bonds and licenses,
13. +trash disposai,.
1. laundry,
15. contributions and miscellaheous dues and fees, and

16. building rent and repairs,

Cpportunity Costs

Opportunity costs should be considered in a pricing formula,
Opportunity costs; briefly stated, are the difference between the value
of those investments given up for the investment imcurred in a processing-
distributing plant. In other words, if a processorcdlstributor could not
dbtain an interest on his investment at least equal to that whlch could be
obtained elsewhere, he would be expected to invest hls money in the more
profitable pursuit. However, once funds are invested in a milk precessing
and distributing plant, it is difficult to get them back out. It might be
p@ssible to:seli'the plant but it is unlikely that it weuld ever Be_used

for anything other than processing dairy productsog/ Bven if the plant

g/ Somé plants presenitly process a small quantity of orange juice, but this
is the only exception known to the author.
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and equipment were sold it would probably still be used for processing and
distributing milk somewhere else in the state, and this would not likely
affect the overall statewide picture to an appreciable degree.

In considering alterﬁative uses for a plant processing and distributing
Class I and II milk, it must be realized that it wopld be possible to con- -
verf to Class IIT and IV usage. HOWever; at the present time, and to a
large extent in the past, Class I and II usages have appeared more lucrative
than Class IIT and IV usages. Also, -a good deal of expense would be
involved in the conversion since equipment necéssary for processing Class
I and IT produets is often different than that needed to process such items
as butter, ice eream;. cottage cheege, etc.

Finally, since processer-distributors enjoy the position of the
oligopolist and oligopsonist, as ekplained earlier, there may be reason to
believe that entry into the dairy industry'would be somewhat restricted°
If this were sqQ, it would lower opportunity costs even further.

For these reasons opportunity cests are considered relatively unim;

portant,

As mentioned before, tﬂeademand gide is impértapt.éince different
rgta;} prices and different levels of consumer purchasing power will affect
the amount of milk fhat consumers will buy. Prices thét are too high in

relation to congumer purchasing power will 1nduce consumers to buy less

fresh fluid m11k and to substltute other products such as dry milk or
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even orange Jjulce or coffee.

The indices used to represent consumer purchasing power are the eame
as those used in the producer formula:lg/

l. Montana per capita income,;;/
2, Montana weekly wages,l2 and
3. Montana bank debitscl

Since there was no apparent methematical method of deriving weights
for consumer purchasing power, a subjective approach was used. It was
reasoned that these indices are the most accurate available and that by
using the same ones in both formulasAit would make the combined formula
easier to calculate and admlnlster.

Some guestion might be raised as ﬂo the duplication of the consumer
purchasing pewer indices in the two formulas. Howeyer, it would seem
Justified since they actually represent twe different thiﬁgs. In the
producer formula they repreeent willingness on the part of the consumer
to .purchase the product of %he producer-~raw milk and all the factors of

production that went into mgking it possible--and at the retail level these

indices represent willingness of the censumer to purchase the product of

10/ Ward, op. cit., p. 6.

i;/ Survey of Current Business, United States Department of Commerce, Office
of Bus1ness Economics° ‘

ig/ Montana Labor Market, Montana State Employment Service, Division of
Unemployment Compensation Commission of Mbntana. '

Ei/ This is an unpublished index compiled monthly by the Bureau of

Business and Eeonomie Researeh, Missoula,. Mbntanao
l

3
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the distributor--processed milk.

Fermula Weights

The weights assigned each of the factors affecting price aré presented
in Table ITII. Assignment of weights to the Supply and Demand sides involves
subjective Jjudgments. Costs §f processing~distributing reeeivéd the heaviest
welghts because they could be detérmined by the most obJjective methods.
Gpportunity costs were weighted relaﬁively small (five percent) since it is
assumed that processor-distributors have few alternatives.

-On the demand side, weekly wages received the heaviest.weight, (15
percent) since they were considered most accurate of the three in reprééenting
consumer purchasing pewer. Per capita income received the smallest weight
because it is published six momths after the year's end.

Indices are assigned to the weighting factors in Chapter Ivf
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TABLE III, FORMULA WEIGHTS OF FACTORS AFFECTING THE
PRICE OF MILK, PROCESS@R-DISTBIBUTOR LEVEL,

Factor.Affectiﬁg Price Weights Given Each Factor
(Percent)
Supply side 2/
Labor _ 36
Containers 11
"Equipment | 8
Vehicles ' 8
Supplies - -
Other ' | 0
Total Supply Side : S | ' 65

Demand side-

Per capita income ' . 10
Weekly wages - _ . 15
Bank debits , .10
Total Demand Side ' o 35
Total . _ | 100 100

=/ The results of the 11 Montana cogt studies pre considered most accurate
For a priecing formila to be used in Montana: Weights are - adjusted to
represent their influence on the complete formula.




‘CHAPTER IV
THE INDICES AND THE BASE PERIOD

Fittin& Indices to Price Factors

The entire basis of a formula pricing syétem is to use various indices
to représent different factors thaf influence price. These indices are
combined to form an overall index'which is compared with the price in a
.8pecified base period. If the index is significantly higher or lower than
that of the previous period, the price is changed accordingly. The retail
formula is then combined with the preducer pricing formulai/ to give both
retail and producer milk prices. |

The most difficult part of cempiling a pricing formula was to fit
economic indices to the various pricing factors. As far as possible,
objective measures and technigues were used. The idea bghind the fitting
of indices to the pricing factors was to compare the par;ieular index being
examined with the changes in prices that have oceurred for the pricing
factor over the past sgverél vears. ' This was attempted through statistical
analysis; using correlation and regression technigues.

A major limitation here is that only the direct cost items could be
compared with indices. Even in regérd to the direct cost items, a weakness
exists in that it was often impossible to obtain the changes in direct costs
for several previous years, especially as direect costs pertain to the

Montana milk processing-distributing industry. However, one should be wary

1/ Ward, op. cit., An up-to-date version is used. See Chapter V.
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of going back too far to where the dairy industry had different characteris-
tics. Such things as I1lmprovements in tr&nsportation, high temperature-
short time pasteurizers and more efficient cooling equipment, are
technological changes resulting in more efficient handling 6Ff milI:K°
Consumer tastes and preferences also changed over the years. Increased
use of powdered milk, the change in consumer preference from glass
containers té paper cartons and frem gquarts to half-gallons, are other
indications that the dairy industry had ¢hanged. Thus if one examines the
dairy industry toe far back, he would bé looking at a different industry,

the "old" iﬁdustryy 50 to speak.
Supply Side

Cost of Processing-Distributing

Again, the major costs of processing and distributing milk arée:

L. iabor,

2., containers,

3. eqﬁipment,

h? vehicles,

5? supplies, and

6. * others.
~Im fitting.indices_to these costs, it vés considered important that
the indices reﬁresent, as closely as possiblg,_gcﬁugleontana conditions.

The first step was to pick several indices which might show some relation-

ship to a particular cost factor. Those that seemed most reasonabie were
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tested by statistical analysis to see héﬁ much correlatien existed between
the index and the individual coest factor.

Ideally, this informafion would'hafe come directly from Montana's 34
processor-distributors. The distributérs that were interviewed were always.
éooperative, but in mest cases the cost informatiog simply did not exist,
or else it existed in such & form that & great deal of time and expense
ﬁ@uld have been invelved to obtain it.

Instead, other sources wére relied upon to give past cost information.

The Milk Distributors' Sales and Costsg/&Was used to a large extent. Data

from container manufacturers and from tle Teamsters Union and other soureces

were also used.

Labor costs incurred by processor-distributors is. the most important
pricing factor in the entire fofmula, and the daté féf'this factor is the
most accurate. It was shown in Chapter III that lsbor represents about 47
percent'of the toial costs of processing and‘distfifuting milk in Montana.

The index chosen to represent this cost factor was an unpublished
serlesp complled m@nthly by-the Montana State Employment Servmce,—/ In
this paper it Will be referred to as the Labor Index.-

Labor costs fer Montansa, processerwdlstributors could seldom be obtained

Milk Distributors' Sales and Costs, op. cit.

2/

§/ Monthly Employment and Wages by Quarters Ffor Industry 202 - (Dairy
Prodnctsi Montana State Employment Service, Divisicn of Unemployment
Compensation Commission of Montana, Helena.
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for a series of years ei%her because the records were unavailable for
several years previous, or because the data was-not availgble in such a
form so as to be of value to this project. This was not the fault of
distributors, who were generally very helpful ih supplying information.

Since labor costs were not available from processor-distributors,
another source was used. This was the records of the dairy industry
contract wagés kept by the Teamsters Union Locals inm Mbntanaui/ This
information was c@nsideréd the most accurate available, The coefficient
of correlation between this series and the Labor Index was 0.95, which
was significant at the 0.0l percent significanee level, Thus, the Labor
Index is used to represent labor costs of Mentana proeessor-distributofs
with a high degree of confidence.

Figure l'shows,héﬁ the Labor Index has reflectéd price changes in

labor costs of the Montana dairy industry since 1955,

Container_Costs

o The costs of containers to package fresh fluid milk amount to about
13 percent of the total costs of processing milk in Montana. The index
chosen to represent this cost in the pricing formula is the "paper" index

5/

from the Survey of Current Buginess.

&/ There are presently five area headquarters of the Teamsters Wnion in
Montana that cover all processor-distribubtor employees under union
contracts. These sre located at Billings, Bozeman, Butte; Great Falls,
and Missoula, Two of these, Bozéman and Butte, volunteered dats which
covered ten plants in the above mentioned cities, back thiough October,

1955.

2/ Survey of Current Business, op. cit.




1957-59 = 100

140

130

120

110

100

90

80

T0

60

—

50L

S

0

e PO e T BRSO Lo MR PEC S TN T R

2

|

1948 k9 50 51 52 53 54 55 56 57T 58 59 60 61 62 63 64 65

Figure 1.

Quarterly Index of Average Monthly Wages Paid In Montana Dairy Industry.

'TE'




-32-

.‘Here again, it.was difficult to obtain theeeacesfe'directly from Montana
processor-distributors for several years previous because the costs were
either not recorded or.else were kept in such a manner as to involve a
considerable expenditure of tlme and money to dbtaln them. Thue, other
sources were exam:.ned° T |

' An analysis of the types of containers used in Mbntana revealed that
the greatest quantltles of milk are now packaged 1n'peper cartons. For
this reason letters were written to several paper carton manufacturers, who
fu;nished prices that ‘they charged processor-distributors since 1955,

Changes in these prices of_paper cartons were qompared, statistically,
with changes in the index of '"paper". When the paper.carton series was
laggedé/ one year, it revealed a significant correlation coeffieient of
0.65 at the 0.01 percen£ significance level.

Figure 2 shows the "paper" index from 1947,

Eguipment Costs

As mentioned in Chapter III; equipment costs are more difficult to
determine. - When the cost items of depreciatien, rentals, and repairs were
separated from the 11 Montana cost studies, it was found that they
fepresented approximately 15 percent of the total costs of processing and

distributing milk.

§/ This would assume that paper carton mgnufacturers do not immediately change
the price charged te the processor-dlstributor vwhen they are faced with a
price change in their raw material --"paper.
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Here again it was desirable to match these changes in costs for séveral
years previous with a periodically published index that could be used to
represent them in the formuwla, It was reasoned that changes in equipment
costé would not vary te an& appreciable extent in different parts of the
United States. Thus, a national équipment cost series could be compared
with a periodic index. The national series used was the "Repair, Rent and

v/

Depreciation” price serieg from the Milk Distributers' Sales and Costs.

This was correlated with thé "machinery and‘motive'products" index from the
 Survey: of Cuffent Businessé/ and yielded a significant correlation
coefficient of 0,70 at the 0,01 peréént significance level.

Figure 3 shows the chanées in price, since 1947, of machinery and

motive products.

Vehicles Costs

Vehicle expenses == depreciation; repairs, licenses; insurance --
amounted to about ten percent of total costs to the average Montana
processor-distributor, as debermined by the 11 cest studies mentioned
earlier,

The index chosen to represent vehicle costs is the "motor vehicles"

series from the Survey of Current Businessog/ No periodic data was found

Z/ This index was published guarterly for 70 pfecessorudistributors
throughout the United States, starting 1952. The last quarter that
an issue was compiled was for April-June, 1964,

8/ Op. cit.
9/

Ibid.
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to compare with the index fo? several years previous that could be
cenéidered specific to the dairy industry. It was simply assumed in this
case, that price changes of motor vehicles on a national scale, as
represented by the index, would also be felt by Mbntana processor~
distributors to a comparable degree¢ ‘ ‘

Figure 4 shows the "motor vehicle" indéx since 1948.

Supplies Costs

As mentioned in Chapter III, supplles amount to only about 2— percent
of the total costs. h

Since the supplies classification consists méiniy'of items of a
“chemical” nature, it seemed réasonable that an index of chemicals might
beaf some relationship. -quin, it was assumed that the cost.of.supplies
used in the milk procéssing=distributing industry in Montana would be
approximately the same as for the mnation. Thus the guarterly listing of

"operating supplies™ from the Milk DPistributors' Sales and Gostség/ could

* be statistically analyzed with the index of "chemicals and allied products”

11 _
from the Burvey of Current Business@““/ When this was done; and the data
for "operating supplies" was lagged™ one year, a significant correlation

coefficient of 0.63 was obtained at the 0,01 percent significance level.

10/ Op. cit.
1/ Op. cit.

;g/ This agsumes that changes in the costs of raw materials are not
immediately passed on to the processor-distributor.
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’

Figure 5 shows the "chemical and allied products" index from the

Survey of Current Business.

Other costs, amounting to @bout 15% percent of total costs are
omitted in the formula, as explained in Cahpter III. For formula pricing
purposes; labor, containers, equiﬁmeﬁt, vehicles, and supplies are assumed

to equal -100 percent of the total costs to processor-distributors.

Opportunity Costs

Mention is made here -of opportunity costs only for the purpose of
letting the reader know that‘they have been considered. As mentioned in
. Chapter IIT, they are assumed to be very small to a milk processor-

distributor.

If they were to be included in the -formula they would have to be
repfesented by a periodically published index. This would necesgitate
finding an index that would indicate profits of other industries which

-@@ght constitute suitable alternatives for a processor-distribu.tdro At
this time, no indices published for Montana ceuld be found which‘would
accomp;ish this burposeo

- For these reasons, opportunity costs are excluded from the formula.

Demsnd Side
What things influence the quantities of Class I fresh fluid milk

purchased? Four things appear to havé a definite influences
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1, The elasticity of demand
2, income élasticity or ébnsumer purchasing power
3. the price of milk, and
4, prices of substitute products.

The demand schedule for fresh fluid milk'is generally conceded to be
inelastic. Relatively large price changes are needed to appreciably affeect
quantities consumer. - Income effeets have alse usually been found”to be
relatively inelastic, which meaﬁs that changes in consumer incomes would

13/

Mere work is needed conecerning the prices of substitute products.

not greatly affect ambunts purchgsed,

These prices and the prices of fresh fluid milk would have to be watched
closely to insure that markets for fresh fluid milk were not adversely

affected by unfavorable price relationships.

Three indices were chosen to represent consumer purchasing power:

14/

2. . "weekly wages of all manufacturing industries, all mining

1. . "per capita income.for Montana"

industries, and utilities and communications industries in

_lg/ Rojko, A. S., The Demand and Price Structure for Dairy Products, USPA
Technical Bulletin Ne. 1168, May, 1957; Graf, Story and Jacobson, op.
cit., and Clark, op. cit. Demand and incoeme elasticities are
dependent upon many factors, such as the amount of price change,
thé length of time taken to. measure responses, the amount of publicity
given to price changes, and the income levels m.easu:edo

: ;&/ Survey of Current Bu81ness, op._cit., usually published yearly in the
July” issue.




. =l]-
Montana," 15/
3. "bank debits." 16/
These three indices aréICOMbined in such a way so as to weigh the
demand side of the formula. The welghts assigned to the various indieqs

of the formula are shown in Table III, Chapter III.

Figures 6, 7, and 8 show these indices,

The. Base Period

The formula pricing system must have a "taking off" point. In other
words, there has to be a starting price upon which to base the formulg--
a base price, i

This involves a subjecti&e judgment. It should'be "fair gn@
equitable” to proéesspr»distriﬁutors, asg weil as to prodgcérs and
consumers . : ‘ l

The.years 1957=1959 are commonly used to represent base periods for
various indices. Over this span of years the economy of the United States
is generally comsidered fo have been fairly stable, and the various elements
of the-econeomy in relative adjustment. It is assumed in this project that
gross processor-distributor margins in Montana during this time, as

established by the Milk Control Board, were also fairly stable and in

Ez/ Mbhfana iabéé Mafket, Montana. State Employment,Servicé, Divisibﬁ of
Unemployment Compensation Commission of Momtana, Helena.

ié/ This is an unpublished index, combiled monthly by the Bureau of
Business and Economic Research, University of Montana, Missoula,
Montana . '
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relative adjustment.

Proceeding'on'the_basis of this assumptién the average gross margin
te proecessor-distributors from 1957 through 1959 ﬁas determined to be
$4,31917 per CWP. This is used as the formula base price. Figure 9
shows the average margins for ééch guarter for the entire state of Montana
during this time.

Determination of price differentials between marketing areas will be
considered later. Also postponed until later is discusgion of the

possibility that the formuls might be used in a specific area.

The Bracketing System

Now the formula must be connected to prices. To do this, actual
average statewide proéessor=distributor gross margins were studied from
1953 through 1965,

Two periods of time were chosen, during which gress margins were
considered to be equitable., The basse years, ;957=l9599 were chosen for
reasons already stated,£1/‘The year, 1965, was also chosen, partly for

o

the same reasons.

17/ See section on base period, in this chapter.

é@/ Two additional arguments might be proposed for choosing 1965,
1. that margins in effect during this time were apparently sufficient
to interest processor-distributeors in processing and distributing
guantities needed for consumption, and 2. that there was no change -
in ‘the numbér of licensed, Gradé A, processor-distributors in Momtana .
during the year. This would indicate that established processor- ;
distributors found it profitable to remain in business, and yet prlces
were not high enough to attract new firms into the ingustry.
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There was an increase in gross margins between the averages for

1957~1959 and 1965 of 52 cents. During the same period the formpla'index.

increased 23,597 points. This amounts to a change of 23 cents in price
every time the formﬁla index changes 10,437 points. The 23 cent figure
is used to take accoﬁnt of the fact that 46 quarts of milk eqﬁal 100

pounds., Thus margins are calculated to change at iptervalSvof 23 cents

per hundredweight, whidh equals one-half cent per quart. Changes any

.smaller than this would make ‘the wholesale price difficult to administei.

The bracketing system has been set up, using the statewide average
margin of L. 31 dollars per hundredweight as the mi&pointo If the formuls
were used in a specific ares;‘rather than on a ststew1de basis, both the
base period and the bracketing system would have to be recalculated for
that area.

~Table IV shows the processor-distributor.margin'changes that would

occur as a result of changes in the overall formula index.

\J
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TABLE IV, BRACKETING SYSTEM FOR PROCESS@R-DISTRIBUT@R PRICING FORMULA

Total Formula Index

.Gross PrOCessér-Distributor‘Margin

KA

At least Not more than

146,967 157 .40k
136,530 7 1k6,966
126,093 136.529
115,656 126,092
105.219 | .. 115.655‘
Sh.T82 105.218
8l.345 . 9k, 781
73,908 ' éh.3hh
63.471 73.907
53,03k . 63.470

42,597 534033

Dollars per
‘hundredweight

5.46

5.23
5.001
BJTT
b5k
4,31
L.08 .
3.85
3.62
3,39
3.16

.



CHAPTER V
THE FORMULA

Processor-Distributor Formula

Chapters I and II introduced the problems involved of pricing milk in
Montana, and the objectives to be attainedlin this research project.
,phaptewaII‘examined the various factors affeéﬁing the price of milk and
established welghts for these factors. Chapter IV introduced indices to
represent the ﬁeights and set forth the base price and bracketing system.
Now an attempt will be made to see how well the formula would work in
practice. |

The formula is established to work on a quarterly basis, partly
because some of the indices are only availaﬁle qnartgfly, Also the
benefits derived from formula pricing on a more freqﬁenﬁ basis prﬁbgbly
would not justify the extra effort involved.

To calculate the formula, the following method can be used.l

1. Prepare a table with blanks beside each of the eight'
pricing factors (labor, containers, equipment, vehicles,
;upplies,~per capita income, weekly wages, and bank .
debits), and allow space for the total index and price
pgr_hpndredweight.

2. Compute the formula;index weights:

(a) ZILahor: The statistiés for labor are available from

.~£/ Nbih@haticél derivation of the constants used are presented in
Appendix A,




(b)
' Current Business must be multiplied times 0.0359106300

(e)
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the Unemployment éompensation Commisgsion, They will
show the total number of workers employed by the dairy
industry :i.n~ Montana, per month, _and the total ;va.ges
received for .each quarter. Sum the nunmber of employees
for the fhree months and divide the total into total
wéges paid. Multiply the result times 0.111686792,
Enter the answer in the blank for iabor.

Containers: The index of "Paper" from the Survey of

for each month of the gquarter. Enter the sum of the
products in the blank for containers, .

Eguipment s Mult_iply 0.0270745592 times the index of

"Machinery'and Motive Produets", Survey of Current
Business, for each month of the guarter, sum the

products, and enter the answer in the blank for

. equipment, .-

(a)

(e)

Vehicles: Again from the Survey of Current Business,

multiply the index of "Motor Vehieles" for each month

of the quarter by 0,02807787168;, sum the products and

“enter the result in the blank for vehicles.

Supplies: The "Chemicals and Allied Products" index,

. Survey of _Currei_lt Business, is muJ:t;I.pJ.ied.'fozj_ each month
of the quarter by 0,00609398670. - Enter the sum of the

products in the blank for supplies.
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(f) Per Capita Income: Obtain the per capits income figure
for Montans for the latest year available from the Survey

of Current Business. It can oftén be found in the July

issue. Multiply this by 0.0050505051 and énter the.
answer in the blank for per capita income. This answer
is applieable fer amy quarter, as long as the latest per
capita ineome figure available is used,

(g) Weekly Wages: Weekly wages are obtained from the

- Montana Laber‘Market published by thé Unewployment
Coﬁpensahimn Commission of Mpntana;  Computation involves
four steps:

1; Find the figures for "All Mamufacturing" for the
three months concerned, multiply -each by
0.034753478 and sum the products;

2, 'Find the figures for "All Mining" fer the three
months concerned, multiply each by 0,0101080461
and sum the products;

3. Find the figures for "Utilities and Communica-
tiens” foi the three months concerned, multiply
each by 066102753922 and sum the prodﬁcts;

4. Add the three sums and enter theAgnéwer in the
blank for weekly wages. '

- (h) Bank Debits: The index of bank debits for Montana is

compiled monthly by the Bureau of Business and Economic
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Resegrch, Missoula. Multiply figures for each month
of .the quarter by 0,0333668857, sum the products and
enter in the blank for bank debits. '
(i) Sum the blanks and enter the total.
(j) Find the price per hundredweight from Table IV and
enter in the proeper blank. This fepfesents the gross

proqessorndistributor margin for that quarter.

' 2
:Computation of the formula is made for January-March, 1965.‘/

ég Example:
1.
2.
3e

Labor: For January, February and March, 756, T54 and 752
workers were eﬁpl@yed,_respectively, totgling 2,262 for the
quartéro Total wages for the guarter equaled $963,533.00.
The average monthly wage was $425.9650751, . This- figure times
the coﬁstant of 0,111686792 equals 47.5746727, which is
entered in the blank fer labor.

Containers: The monthly index numbers for "Paper" are 193.7,
103.8 and 103.8, ' When multiplied by the constant of
Oe03§910630® and the preducts are summed, the answer of

11.1789791 is entered in the blank for centainers.

- Equipment: The monthly index numbers for ?Machinery and

Motive Products" are 103.3, 103.5 and 103.,5. When multiplied

by constant 0.02707&5592, and the products are summed, the

g/ A formula worksheet is presented in Appendix C.
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answer of 8.4012357 is entered in the blank for equipment.

- Vehicles: Monthly indices equal 100.8, 100.9 and 100.8 for

the quarter. Multiplied by 0.02807787168, the total of
8.4935562 is entered in the blank for vehicles.

Supplies: TIndices are 97.3, 97.5 and 97.5 When nultiplied

‘ by constant 0.0609398670, and the products summed, the total

equals 1.7812723.

- Per Capite Income: The per capite income figure for Montazna

for 1965 is $2,409.00 When multiplied by the comstant
0.0050505051, a figure of 12,1666667. is obtained and entered
in the plank for per capita income.

Weekly Wages: Average earnings of "All Manufacturing" for
January; February and March equal 110.55, 110.8k% and‘llOQYO,
respectively. Multiplied by 0.034753478; and the prod?cts
summed, the total equals 11.5412825. Average earnings of

"A1l Mining" are 11T.04, 117,32 and 119.66., Multiplied by

‘constant of 0.010108046L, the sum of the products equals

3.5T84505., "Utilities and Commmunications" earnings are
108.70, 111.61 and 11h,80, The sum of these by 0,0102753922
equals 3,4433867. The total of alldthrée equals 18.5631197,
vhich is entered in the blank for weekly wages.

Bank Debits: Bark debits for Jenuary, February and March

are 133.59, 130.75 and 138.53, respectively. - When multiplied

by 0,0333668857, and the products are summed, an &nswer of
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13.4425172 is obtained which is entered in the blank for
bank débitsa
e Add all the blanks and a total formula index number of
121, 602@196 1s obtalned,
10. This Forrespondg to a gross prOcessbrndist;ibutor margin
of $hbf7. (Tasle IV)

When the average statewide producer price'and ;hg average statewide
gross retailer margin is added to the formula“g;;ss.proéeséor-distributor
margin for January-March,l1965, ($5.42 plus $1.37 Plusﬂéh 77) the total
retall price comes to $11. 56 or 50 cents per half gallonag/ The‘actual
average statewide retail price for this period Was $ll 58 per hundred-
weight or 50 cents per half gallono The formula pricing system would not

i

have changed the gross processor-distributor marglno

.Processor4ﬁistributor Formuls, Combinéd With;a;ﬁevised;?roducer Formulsa
*  The pricing fo;mnla‘at.the producer level-ﬁaéfset;férth by -
Dr. Bdward H. Ward in a-bullefin eﬁiitled, Pricing, Formula for Montana

4/

Milk.

Components of the formula include'direct-qéét itemé, opportunity

,/ There are approximately 23 half gallons per ,hundredweight of milk.
' ‘When $11.56 is divided by 23 the result is actually 50,261 cents per
half gallon. Since it is impractical to price half gallons of milk
in tenths of a cent the number is rounded to the nearest whole cent,

E/ Op. cit. Dr. Ward is an Agricultural Economist, Montana State
University, Bozeman, Momtana.
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costs and consumer purchasiné POWEY, Three'indicés repfesent direct
coétszé mixed dairy feeds (10%), farm labor wages (15%) and alfalfa hay
(20%)° The index répresentiné'opportunity costs is prices received by

&/

farmers for all farm products (20%) — . Per capita income (10%), weekly
wages (15%) and bank debits (10%) rebresent consumer purchasing power, as

in the processor-distributor formula.

The Revised Formula

. Technological and structural changes that have occurred in dairy
farming, plus cﬁanges in some of the indices make it desirable that fhe
producer formula be revised slightly. The prépdséd revisions are shown
in Table V,Z/ |

' There are several reasons for mék;ng-thesé changes. First, the dairy
industry is becoming more speéialized at the produ;er level. This means
that the alternatives are becoming more limited for dairy farmers already
in business with & large inventory of expensive eQﬁipment° For example,
At would involve a considerable expenditure of time and money to convert
a modern milking parlof over to anything that could be used in the
.p;o@ugtigg of beef. This reduges qppﬁrtunity costs and therefore a new

-weight has been assigned this factor.

2/ Al] these indices are obtained from the Montana Crop and Livestock
Reporting Service, op. cit. '

i

6/ Ibid. Available from same source,

Z/ Dr. Ward was consulted on this matter and a general agreement was
reached as to changes and weights. ' : '
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TABLE V. PROPOSED REVISIONS IN PRODUCER FORMULA

Original Formuls

Revised Formula

Mixed dairy
10% feed.

15% TFarm labor
wages

15% Alfalfa hay

Machinery
10% costs

Mixed dairy
10% feed
All Direct 15% Farm labor .
Cos't: cost wages Direct
Items 45% All cost
65% 20% Alfalfa Cost 50%
hay Items
65%
Prices rec'd
Opportunity 20% by farmers for
Cost all farm pro-
20% ducts Opportunity
3 - Costs
~ . 15%
10% Per capita
Congumer income
Purchasing
Power 15% Weekly wages Consumer
35% Purchasing
Power
35%

Prices rec'd
15% by farmers for

all farm

products

10% Bank debits

10% Per capita
income

15% Weekly wages

10% Bank debits
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A machinery cost index has been included in the new formula in an
attempt to represent the greater specialization and increased capital
investment which accompanies it.

The weight assigned to alfalfa was reduced, not so much because
alfalfa is any less important, but because alfalfa prices are highly
unstable, and reported prices are of questionable accuracy, causing a
fluetuation in the index which is assumed te be unwarranted.

The index of prices received for all farm products is revised to
represent wheat certificate payments. Since this index only reflects
true market prices it would seem reasonable to account for the increased °
income to farmers because of these payments, The index is corrected by
adding eight points to any given month,

Concerning weekly wages, the original formula used wages from “"All
Manuféctﬁring", "A11l Mining." and "Transportation and Ubilities (except
railreads)”., Figures for the latter have been unavailable since October,
1962, To account fof'this, wages for "Utilities and Communications" have
been substituted and the weights\chénged accordingly.

The base year for bank debits has shifted from 1947-49 = 100 to
1957-59 = 100, This was also taken account of in the revised producer
formula.

The revised Worksheet for the producer formula computation is

presented in Table VI,

e .

Producer Base Price

The producer base price must also be changed for this pro,ject° This
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TABLE VI, REVISED WORKSHEET FOR PRODUCER FORMULA COMPUTATIONS
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of

2,

Farm wages
Alfalfa hay

Quarter 1
Jan, 0.1630154
Feb, 0.1641125
Mar. 0.1678241

Mixed dairy feed
Quarter 1

Jan. 0.9864738
Feb. 0.9835k0k

Mar. 0,9737867

Machinery costs:

Prices received for
all farm products

Per capita income

0.115850000 (for all quarters)

Quarter 2
Apr. 0.1691546
May 0,1701665
Jan. 0.1715347

Quarter 2
Apr. 0.9737867
May. 0.9689796
Jun. 0.9632953

Quarter 3
Jul. 0.1763192
Aug. 0.1773831
Sep. 0.1798493

Quarter 3
Jul. 0.9786527
Aug. 0.9796376
Sept.0.9835304

0.060882801 (for all quarters)

0.057747830 (for all months)

0.004955401 (for all quarters)

Quarter k4
Oct, 0.1738055
Nov. 0.1681547
Dec. 0.1681547

Quarter 4
Oct. 1.0035860
Nov. 1.0139323
Dec. 0.9995165

Weekly wages ‘
All manufacturing O.Q3255h179 (for'all ménths)
All mining 0.009624000 (for all months)
Utilities &
communications 0.009520728 (for all months)
Bank debits (for all months)

0.030963107

See page 16 of Ward's bulletin for original worksheet,
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is because prices here are figured on a statewi@e average, whereas. in
Dr. Ward'é formula the base was calculated specifically for marketing area
number ten. Also, in Ward's bulletin the ﬁrice was éuoted at 3.7 percent
butterfat. Here all prices-éfe calculated for 3.5 butterfat. The average
sfatewide producer price in 1960 for milk testing 315 pefcent butterfat
was 5°2h25 dollars per hundredweight. This changeé.the producer formula
bracketing system to that shown in Table VII.

Using the revised pr@ducer formula for the first quarter of 1965, a
price of $5.93 per cwt is arrived at. This, added to the processor-
distributor fortmla price of $4.77, brings the tdfal‘ﬁholesale price to
$10‘70 per cwt, | If a retaii gross margin of 13. 8§/ percent of the whole-
sale price is added, the total retail price comes to $l2 18 per cwt. This

amounts to 53 cents per half gallon. Actual aﬁerage statewide prices

_during this period were: producer - .$5.42, distributor margin - $4.79,

and retailer margin - $1.37, for a total of $11.58 per cwt, or 50 cents

per -half gallon,
Table VIII also gives a comparison of formula prices and actual
average statewide prices, as well as wholesale formula (two formulas

combined) prices and actual average statewide wholesale prices,

,/ A retail gross margin of 13.8 percent of the wholesale price is used
here’ for illustrative purposes only. " This is the average statewide -
margin’ for six quarters, January, 1965, through June, 1966, It is
guite possible that a better system could be found, .possibly formula
pricing. No atterpt is made to do that here,

/
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TABLE VII. PRODUCER FORMULA PRICE DETERMINATION

Milk Price

Formmla Index Per CWT

at least less than dollars
118.217 121.528 . 6.62
114.905 118.216 6.39
111.593 114,904 6.16
108,281 111.592 5.93
104.969 108.280 5.70
101.657 104,968 54T
98.345 101.656 . 5.2k
95,033 98,34k , 5.01
91.721 95.032 4. 78
88.409 91.720 k,55
85,097 88.408 .32

81.785 85,096 . 4,09

Formula Prices Compared with Actual Prices

To compile this table it was necessary to obtain prices of milk . inr
Montana for several years previous. The series begins in 1953 and shows
average statewide prices by quarters through June, 1966° It was not felt'

y . _
to be advantageous to go back any farther than 1953 since an earlier series
would involve difficulties in differentiating between price chanées and
ghanggg in technology. For example, before 1953 glass containers were more
§gd_m9;§ prgvalent as one goes further bagk;  Since conversion from glass
to‘papgr centainers is considered a majér technolegical change in thg dairy
industry and gince this conversion ﬁas'approximately complete by this time,
the series.does not go any further back than 1953. Even with:éhe series
used here some technolegical change is inevitable.

It must be remembered that the actual prices shown are averages of
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minimum prices established by the Milk Centrol Board for the 12 marketing
areags., Although it was possible for higher prices to be established by
the individual firms concerned, there is little evidence that this was
actually the case. Rather the‘minimum‘price tended to be the ﬁrice usedo

Perhaps a more satisfactory comparison could have been made if
formula prices could have been compared with free market prices. But the
milk market has been regulated in’Montana since 1939 at.the producer,
wholesale and consumer levels, and so the only comparison possible was
with controlled prices. In some respects, this is probably the ‘more
proper comparison. Any pricing system 1slmeant to eccomplish.certain '
obJjectives - in this case, to see that.prices are maintained in such a
“manner so as to assure adequate supplies of fresh fluid milk'at reasonable
prices, and to see that producers, processor-digtributors, retailers, and
‘consumers are dealt with fairly and that they pay and.receive eqnitable
prices for their _producto That this would have happened in a free market

situation is questionable. Therefore, a juétifieation can be made for

comparing fermula prices with regulated prices in this project.
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TABLE ViII0 FORMULA PRICES COMPARED WITH ACTUAL AVERAGE STATEWIDE PRICES E/

Year Quarter
1 2 3 L
Formula Actual Formula Actual Formula Actual Formula Actual
1953 P 5.01 5.05 k.78 5.06 4,55 5006 k.55 5.06
P/D 3.85 k.15 3.85 k.15 3,85 4,15 3.85 k.15
W __8.86 9.20 8,63 9.21 8.40 9.2l 8.b0  9.21
1954 P ~ L.55 5,06 b, 55 5,05 L.55 5,02 L.78 5,00
P/D L4.08  h.1k 3,85 h,12 3,85 k.10 3.85 k.10
W 8.63 9,20 8,40 9,17 8,40 9,12 8,63 9,10
1955 P ' 4,55 h.98 4.78 hoo8 - L.78 Lh.96 L,55  hL.96
P/D 3,85  L4,10 3.85  4.09 L.08 4,10 L.08 4,10
W 8.40 9,08 8,63 9.07 8,86 9,06 8,63 . 9,06
1956 P~ k.55  L,96  L.18  L4.96 .78 .97 L.78  L4.98
P/D 4.08 k.19 4,08 L0  4.08 3,98 4,08 3,99
: W 8.63 9,06 8,86 9,03 . 8,86 . 8.95" 8,86 . -8.97
1957 P~ k.78 5.06 B8 5,08 %78 5.10 4e55 5.15
P/D 4.08 k4,11 h,o8  L,23 4,08  4.23 4.31 k.29
W_8.86 9.17 8,86 9,31 8.86  9.33 8,86 9.4k
1958 P ~ L.55 5.17  E.78  5.17 L.78  5.17 k.78  5.17
P/D k.31 L.35 .31 L35 4,31 k.35 31 k.35
W __ 8,86 9,52 9.09  9.52 9.09 9,52 9.09 9,52
1959 P~ k.78 5,17 5,01  5.17 5,01 5,17 5.2k 5,17
P/D 4.31 4,35 L.31  L4.35 h.31 4,35 hosh k.35
W _9.09 9.52 9.32 9.52 9.32 9,52 9,78 9.52
1960 P =~ 5.2k 5617 5.2h 5.23 5.24 5.23  5.2h . 5,3h4
P/D 4,54  14.35 L.54 k.39 Lh.sh 4,39 ho.sh 4,39
W_9.78 9,52 9,78  9.62 9.78  9.62 9.78 9,73
1961 P~ 5,01 5.33 5.0L 5433 5.2h . 5,31 5.2l 5.29
P/D L4.54  4.h6 5k Loko sk L4k 4.5k 4,48
W. ,9.55 9,73 9655 9,73 9,78 9.75 9.78 9.TT
1962 PY 5.47  5.28 5047 5,28 5.47  5.28 5.47 5,28
P/D W5k h.hg hosh  h.ho L5k bh9 L5k . kb9
W_10.0L 9,77 10,01 9,77 10,01 9,77, 10,01 _ 9.77
1963 P~ S5.ET  5.30 547 5.33 547 T 5,3h 5.57 5.3k
P/D h.5h  hhT ho7T ok Lo kb3 L.77 kA3
W 10,01 . 9.77  10.24 9.77 10,24 9.,77. 10,2k 9.77
196k P~ 5,47  5.3h 5.47 5,36 5.47 5,42 5.7 5,42
P/D L4.TT  L.hb L. 77 k.48 77 4.8 .77 4.8
W 10.2k4 9:78 10.24 9,84 10.24 10,20  10.2k  10.20
1965 P 5.93 5.42 50,93 5.kl 5.93 5.01 " 5.93 5okl
P/D k.77 k.79 ho77  b.83 . b7 4.8k 5.00 4.8k
10.21 10.70  10.24  10.70 10,25 .-10.93 10.25

W 10,70
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TABLE VIII. (Continued)

g/ "Actual” prices are statewide averages as determined from Milk Contrel
Board. Official Orders, which establishes minimum prices by marketing
areas, The fact that they are minimum prices is not considered to affect
true conditions to any great extent, since there is little evidence that
true prices differed appreciably froem those set by the Board.  Producer
formula prices from 1953 through 1961 were calculated By usinhg the
formula indices found on page 20 of Dr. Ward's bulletin (op. cit. ) and

" Table VII of this papéer. From 1962, through 1965, the revised producer
formuls is used--P = Producer price; P/D = Proeessor—Distributor margin,

W = Wholesale price,

E/ Marketing areas were not placed into effect until approximately 1960,
Marketing orders before that time were promulgated for specific towns.
For purpeses of this study, actual average priees were extended to
include entire marketing areas for all years, as presently set up.
Any error in this procedure should be relatively small.




CHAPTER VI

QUT-OF-STATE COMPETITION

It is conceivable that producer prices in Montana could get high enough,
in comparison to prices in 6ut~of-state surﬁlus areag, to encourage imports
of bulk milk from these areas. If this were to happen it would hafe
demaging effects on Montana producers due to po‘fault of their own. Since
the proposed formmla is not meant to have damaging effects on the Montana
dairy industry, an upper price limit is incorporated. This limit would be
the price at Vhich it would be unprofitable for milk to be shipped into the
state.

How then, should this limit be established?

Before attempting to answer tﬁis question, it seems aﬁpibpriate to
éonsider produeeys arnd processor-dis£ributors separatélx; In erdef to
esteblish the upper price limit of bu;k milk at the producer level it is
necessary to know two things =-- 1. The price of bulk milk in areas '
surrounding Montana, and 2, The ecosts of transportating this milk into
Montana. As long as Montana producer prices were kept below producer
prices in surrounding, surplus areas, plus‘transportation charges, it
Wopld be gnprofitable for Montans processor-distributors to purchase milk
out of state.

In order to establish the wpper limit on the wholesale price it is
agein necessary to know twe things -- 1. The prices of wholesale processed
and packaged milk in surrounding surplus areas, &nd 2, The costg of

transportation. As long as the Montana wholesale price were,maiptained
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below the price.of vholesale milk in other areas, plus transporfatiog costs,
it would be unprofitablg for Montana retailers and jobbers to buy wholesale
milk out of state.
Thus, in order'to set upper price limits, four things must be known:
1. The producer prices in surroun&ing surﬁlus areas,
2, The wholesale priceé.in surroﬁnding surplus areas,
3. Transportation costs of bulk milk, and
k., Transpertation costs of processed and packaged milk.
Producer and wholesale prices in surrounding.surplushéreas are
relatively easy to obtain. Théy can be found in the momnthly issues of the

Fluid Milk and Cream Report, published by the U, S. Department of

Agriculture, Statistical Reporting Service, Crop Reporting Board,
Washington; D. Gai/ |
Transportation chérges are é different matter. This author knows of ho
periodically published price series which provides hauling rates of milk,
elther bulk or processed. ‘
Figure> 10 ghows appréximate transportation charges,lpe? hundredweight,

for bulk milk.e/ The solid line shows the approximate transportation

E/ Concerning ‘the préducer and wholesale prices in surrounding states,.
it must be assumed that these are correct and true prices. However,
this in fact may not be the case, Prices quoted in the Fluid Milk
and Créam Report.are wholesale prices charged to retail’ outlets. It
may well be that discounts could be offered for larger volumes to be
shipped into Montana, Whatever the true conditions may be would be
difficult to find out, so prices from the above pUblication must be
used.

g/ This infermation was received through telephone conversations with
several Montana processor—distributors.
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charges for bulk milk at various distances. The dashed line is considered
to represent a price, that when combined with the out-ef-state produ?er
- price, will be sufficiently low to discourage importg of milk,
The Montana preducer price for any marketing area may be figured by
using Table IX»Q/
First, prices in the out-of—state marketing areas must be obtained

4/

prices from Table IX for the Montana marketing aiea conceined. The

and averéged\for the gquarter. These averages afé ﬁhen.added to the
resulting totals set the upper limit for the‘priée for that area; if the
formuls price is higher, it cannot be used.

At the processor-distributor level, it would seem thﬁt slightly
different probiems are involved. First, there are. two methods'for an out-
of-gtate distributor to take advantage of a favorable whelesale price
differential between‘marketing areas. He may sell the packaged product
"in Montana under his own brand name, er -he may package milk for Montana
distributors to be shipped and sold in the state under the Montana
distributor's brand name. The former method is discouraged simply due to
the.fact that with price controls the out-of-state distributor must sell
hig_milk_at the same priee as all other milk, and thus it would be -

(@ifficult for him to establish a market. The latter method would also

g/ Table IX was compiled by using distances from the major town or city
in each Montans marketing area, to the out-of-state marketing ares
indicated. Prices were obtained from the dashed line in figure 10,
using the above mileages.

4/ Fluid Milk and Cream Report, Op. Cit.
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TABLE IX. FIGURES TO AID IN THE CALCULATION OF THE MONTANA
PRODUCER PRICE a/

Qut-of-gtate Marketing Area

Montana
Marketing Minneapolis=- Fargo- Bismark- Idaho
Area Ste. Paul Mooxrhead Mandan Falls - Spokane
I 1.38 | };11 .88 45 T2
IT 1.20 -96 -T2 60 86
111 1,02 .8 o5k ——— -
Iv 1.06 ST 62 ——— fme
A , .98 .69 A5 -— _—
VI 1.25 96 .72 - -—- .90
VII 1.28 .98 | oTH N -T9
VIII 1.40 1.12 .88 «66 -6l
TX ———— —— — .88 .60
X R - ——- .60 45
XI S S L e AT .60
XIT 1okk '1.20 .93 .56 .60

a/ For explanation, see text.
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be discouraged, prorided Mbnéene producer prieeszﬁerehrer,allOWed to get
to0 high in comparisen te producer prices in out-of-state surplus areas.
This is due to the faet that it costs more to haul packaged milk, than it

5/

that the costs of precessing and distributing milk in eutaofnstate areas

doeg ‘to haul the same‘quantity of bulk milk, The assumptlon is made
are gsimilar to those in Miontana,o For these reasons, out-of-gtate
competition is assumed to be of a relatlvely minor scale at the procegsor-

distributor level, and no formnla limits are therefore imposed°

1/ A tank truck can haul approximately 410,000 to 42,000 pounds of milk,
while a 35-foot refrigerated trailer rig hauls only about 30,000 to
35,000 pounds. The cost of transporting 420 CWT of milk by tanker
eomes to about $1.25 per CWT, when figured at 760 miles. A trailer
loaded at 32,500 pounds will hold about 615 quart cases. At 2k quarts
to the case, this comes te about 320 CWT of milk. A trip of T60 miles
would cost about $615.00 or $1.91 per CWT.




CHAPTER VIX
CONCLUSIONS AND RECOMMENDATIONS

The formula has Beep presented. There is no doubt that parts of it
could be questioned, -However, it is contendéd that it would be more,
efficient than the present method of establishing prices.

Nothiﬁg has been menticned about prices of Class II, IIi, and IV
milk or about blend prices. Government support prices also have been
omitted, Producer bgse pools, both market peols and individual handler
pools have been ignored. These items, and others, naturally add
complications to formula pricing.

There is the additional prdbleﬁ of determining pricing differgntials
between marketing areas, Price differentials in effect at the time the
formula is instigated are used here, However, a caréful study might
reveal juséifications for changing these differentials. Costs of producing
and processing and distributing milk would have to be examined; as well as
transportation-costé between areas. ‘Thig again is & difficult area in
which to obtain informétiona ‘

Another area that has been treated briefly is the elasticity of
consumer income and price elasticity, Here again is an important subject,
deserving of'egrefu; study and attention. -It was assumed.in.this project
that price changés would not appreciaﬁly change consumer buying habits.
ﬁowever, inereages in the price of fresh fluid milk may induce consumers
to substitute more dry milk powders or even orange Jjuice or coffee, The

main reason this area was gide-gtepped was due to lack of informatioen on
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elasticities. -To obtain this information would‘involve cohsiderable.tihe
and money conducting market surveys,
Also by-passed is the effect of economies of scale and possible'
economies from preducing other products, such as cottage cheese and ice

creanm.

Coneiusions . _

The ultimate test of & milk pricing formula is the job it ddes when
put to actual use. Its‘effecéiveness must be‘determined;by the'degree to
which it accomplishes the task it was meanf to do.

8o what was it meant to do? |

The . formula is meéni.to change gross distributor margins te reflect
changes in the prices of factors having an influepce on fhe'surply and
demand of milk at the pfocessor-distributor level,

At this point & distinetion éhould.be made between'the formula itsélf
and the base price, 'ﬁeither ‘the fqpmula ner the base price is meapt to '

deal with problems of establishing "fair and equitable" margins, -The

formula is simply meant to see that some previmusly determined margin

;ises apd falls Withvinéreases and decreaseslof the.priees of factoré
affeqting the margin. - It is assumed that existing margins would be "fair
ygpd equitable” when the formula is placed into Qperéﬁiono ‘The formula
would then aim at keeping this margin in a "fair and equitéble" range.

The baée price 1s another problem. The entire fermulsa pricing system

is dependent upon the base price. TFor example, if the base priece is too
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high; then all prices for succeeding guarters will be too higha The base
price must be "correct" at the outset.

Then the question is, what comstitutes a fair and equitable ﬁase
price? An assumption was made fhat the average statewide price during the
years 1957 through 1959 was fair to everyone concerned. This then:becomes
the base price.

In actuality, this may not have been a féir price, .Mhybe a betfer_
base price could have been found. But to the author's knowledgé, tﬁis is
the best method of establishihg a base price known at this time, An&(
measure of the efficieﬁéy of_the-base,price is going ta neceésarily
involve a good deal of subjective judgment. Some idea of efficiency of
the base price could be determined by comparingzthe.sﬁpply\and‘demand of
milk. To do this several things would have to be examihed, such as
quantities needed and quantities supplied'fof all classes Qf dairy préductso‘
Also, the amount of milk impprted‘and exported. to and from Montana would
have to be looked at. " |

Measuring efficiency of the forpula itself is.a.different matter.
-§ubj§etive Jjudgments will still be involved, but if one aqcepts @he
assumptions and objectives already set forth, then relative'effectiveness
and efficiency of the formula can be‘measufed to some degree.

- The purpose of the formula is to accomplish pricing more efficiently
than present methods. Will it actually reduce the costs of establishing
price? Will it provide ﬁrice regulation that is more up-to-date? Will

it be easier to calculate and administer? Would the formula method more




=T3-
cleosely approximate economic conditions through the use of indiées?
Would it reduce the number of hearings? These things will only be
determined after thé formula is put to practical use.

Anothér measure of effectiveness is whether the formuls pricing system
would balance supply and demand_bf Class I products. - But this could be as
much a fest of the éorrectness éf the base price as of the formula.

It might be possible that someone in proper auihority would deem it-
necessary to increase or decrease the base price on equity or value
Judgments in order teo stimmlate techmoleogical imnmovations or to cut out

some unfair trade practices. These considerations are by-passed here.

Recommendations on Administration of the Formula

The formula should be placed into effect for the entiré state at the
same time. Deviation from this rule could well result in unwarranted
price differentiais between maxketing areas. |

Before -the formula is placed into effect, the price differentials
between marketing areas should be studied, and changed, if necessary, to
ipsure thét they are justified. The marketihg areas themselves shéuld be-
analyzed, for that matter, to determine whether or not there is justifica-
tion for conciuding that economic conditions differ in different.areas.

It is possible that boundaries might be chagged or that enﬁire areas could
be eliminated or new areas defined. |

Once the formula is placed ‘into effect, it must be watched clesely.
First, formula prices should be calculated every gquarter by at least two

different agencies and the results compared and corrected, if necessary.
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Second, at least one a year the entire férmula‘shéuld be reviewed, The
indicgs should be checked to see that they continue to represent the'
economic factors they #ere originally meant to reflect, The weights of
the various pricing factors should be examined in light of up~to-d§te cost
studies and other criteria to ensure thaﬁ they are cerrect. Third, the
"supplies of milk and the amounts consumed would have to be wétched closely»
If they did nét.balance out Within some reasongble'range.fhen the formula
might be changed,.possibly in regard to the base price, to correct the

sitvation.
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. APPENDIX A
STATISTICAL METHODS AND RESULTS

Computation of Processor-Distributor Formula Constants
Ag mentioned in the text, 11 cost studies were ubilized to obtain the
basic direct cest information for the constants. ‘Besults of the cost
studies were presented in Table T of Chapter III. To show how the constants
are derived, results of the cost studies are preégnted in more detail.

Average costs as percentages of total costsr,;;d

46.48803648

Labor

Containers 13.96938379
Equipment 10453123879
‘Véhicles . 10.93183408
Supplies - - ©- 0 2,37078331
Gther '15,70872355
Total 100.00000000

Excluding "other" costs, the total comes to 84:29127645. Allowing
" labor, containers, equipment, vehicles, and_éupplies'ﬁo represent 100
percent of the direct costs, ﬁercentages attributed to each can be found

by dividing 84,291276L5 into each of the above numbers.

Labor - 55.15165796
Containers ~ 16,57275151
Equipment 12.49386559
Vehicles - 12.96911679
Supplies - 2.81260815
Total ; 100.00000000

By taking 65 percent of each of these values (this allows a weight of
65 percent on the supply side, as explained in Ghépter TII), the following

weights are arrived at. Weights for the demand sidéléfe also incorporated




at this stage,

Labor 35.84857767
Containers 10.77228848
Equipment : . 8.12101263 -
Vehicles 8.42992592
Supplies 4 1.82819530 °
Per capita income ' 10.00000000:
Weekly wages 15.,00000000
Bank debits . 10.00000000 -
Total : 100,00000000

Constants can then be derived as follows: .
ILabor $320.9742 = average wages for the base period, 1957-59,
l Xy = average wages for aﬁy particular quarter.

k. = formuls weight for any.particular qnérter.

a3
[

35.84857767 X; = O.lll68679‘xi
320.9742

Containers 99.9916 = average monthly index for "paper", 1957-59.

index for "paper" fer any. particular quarter.

x; =
ki's formula weight for any particular guarter.
k; = 10.77228848 x, = 0.1077319

99.9916
To facilitate computafion on a calculating machine, 0.1077319 is
@ivided by 3 to arriye at Oq®359i®60 This nunber can then be taken times
tpg index for each mpnth of ‘the quarter and the sum of the products are
easily acgumu;ated on the machineo
| Equipment 99,9833 = average monthly index for "machinery and

motive products™, 1957-59.




X, = index for. "machinery and ‘motive producst”,
for any particular quarter. ‘
k. o formula weight for any partiéular gquarter,

1
k, = 8.12101263 x; = 0.08122369 x,

99.9833
ki/jﬁo,027o7h56 L
Vehicles 100,078 = average monthly index for "motor véﬁicles",
| 1957-59. |

X, = index for "motbrv§ehicles" for any particular

i
quarter.

ki = formula weight for any particular quarter.

ky = 8.42992592 %, = 0.0842336 xi'
100.078

ki/3=0.02807787 | |
Supplies 100.000 = average menthly indéx’ fo¥ "chemicals and
allied products”, fdféi9§7459 ‘
x. = index for "chemicals and allied products",
for any particular quarter,
k., = férmula welght for'any‘pgiticular qyarter.

k; = 1.82819530 x, = 0,0182819530 %;
160 o :

k./3 = 0.00609398

Per capita . :
income 1,980.00 = ayerage yearly per capita income for Montana,

1957-59.
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xi'é average yearly per capita income for any
particular year.
ki = formula weight for any particular quarter. _
k;y = 10 x; = 0.0050505051 xi | |

"1980
Weekly wages $90.21h4hk = avérage weekly wages of "all manufacturing”,
1957=59.
99.88694 = average weekly wages of "all mining",
1957=59
83.21555 = averagé weekly wages of "utilities and
commnications”, 1957-59. '
In order to arrive at correct weights for weekly wages it is necessary
to consider the number of people'employéd in thesé industri%s. Te do this

the averages of 1961-1963 were calculated.

Manufacturing Mining Coﬁmuniqatiens & Utilities
1961 20,400 7,100 ~ 16,000
1962 22,000 : 6,800 5,900
1963 22,500 7,000 " 5,800
Average 21,633,333 6,966,667 ' 5,960,000

The total average numbers employed for these yeérs was 34,500, Average

percent employment in each industry was:

Msmufacturing ~ Mining Comminications & Utilities
62,70551&@%' 20,19323671% .~ 17.10144927%

Since weekly wages account for 15 peiceht of the total formula, 0.15 is

taken times &ach of the above.

A
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Manufacturing Mining Communications & Utilities.

9.4057971 3.0289855 2,565217h4
xij = wages for any particular quarter.
kij = formula weight for any particular quartéro

kjy= 94057971 % 5= 0.1042604387 x,

J
90.21hL%

kij/s £3 0»03“‘753""79

k23 = 3,0289855 Xp 5 ® 0,030324139L X3
99,8869k

= 0,010108046

%23/3
gy 2,56521737x
83.21555

k3j/3 = 0,010275392

35 ® ®,o30826;785 ij

Bank debits 99.8994k = average monthly index for bank debits, 1957-59.
xi_m index for bank deébits for amy particular quarter.
ki = formula weight for any particular quarter.

k; = 10 x, = 0,100100661

99,8994k
ki/3 = 0,03336688 |
Computation of Producer Formula Constants'

Farm labor The constant of 0.11585, as found in Dr. Ward's
. bulletin, remains effective. i

Alfalfa hay Since the formula weight for alfalfs was changed
from 20 percent te 15 percent, the constants in
the bulletin were all reduced by three-fourths.

. Mixed dairy feed . Constants remain unchanged.
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Machinery ‘ 164,25 = average quarterly index for machinery, 1960.
X, = index number for amy particular quarter.
k¥ = formula weight for any partieular quarter.
ki s 10 x,
o ® 0.,060882801 X,
Prices received TFormula weight was reduced‘frem 20% to 15%. The new

constant was arrived at by taking three-fourths of
the old one. |
Per capita income-Constant remains unchanged.
Weekly wages As already mentiened, "utilities and communications®
were substituted for "transpertation and utilities
(except railroads)™.
$96.30916 = average weekly wages of "all mgﬁnfae=
turing", 1960,
104%,91083 = average weekly wages of "all mining”,
| 1960, '
89,81166- = average weekly wages of "utilities and
commniecations®, 1960. '
For the weights of each of these imndustries, the same'figures are used

as. in the:progessor»distributor formula.

Manufacturing Mining Commnnications;&nUtilities_
9.40579T1 3.0289855 2.565217h

X .= wages for any pafticular quarter
1J

kij-g formula weight for any. particular guarter.
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kyg= 9.HO5T9TL x; , = 0.097662539 x4
. 96.30916

kij/3 o 9.03255&1797 B _
k.. = 3.0289855 x(?'j o= 0.02887200915 %53
104.,91083

= 0.0096240001 _
k3. oz 2,565217h X34 @ 0.0285621866 xsj
89.81166

k33/3 = 0.0095207289:

Bank debits 107.655

24

average monthly index for bank debifs, 1960,
x, = index number for an&.particular quarter.
k, s formula ﬁeight for any particular quarter.
k. = l@\xi_ = 0,0928893223 xi

107.655
ki/3 = o°®309631Q75

Correlatlon Procedures Used in Matching Indices with Cest Factors in
Processor-Distrlbutor Formula 1/

Labor The figures cbtained from Teamsters Uﬁions were converte&
to a 1957-59 = 100 index and matched, quarterly, with an |
averﬁgé wage index as calculated from data received from the
Unemployment Compensation'Coﬁmission, Results were as

followé:

1/ Mills, C. M., Statistical Methods, 3rd edition; and Steel, G. D. and
Torrie; J. H., Principles and Procedures of Statistics were utilized
as reference texts for statlstlcal procedures used in this section.
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¥Yoma+dbX
Y. = index of wages -- Unemployment Compensation
Commisgsion.
X o index of wages -- Teamsters Uhioné._
<Y = 3876 : X = 3771L.6
S Y= U8 h52.82 =X°m 422,202.28
3 XY = 3h,738,70 |
S y%= 6,588.82
ngm 3,820,911
S xys U,776.3 ro 0.9519
For a sample size of 30 and a ﬁrobability levellof 0.0, the value of
a significant cerrelation is @.4487, Thus, there is a highly'significant

correlation between thé two indices.

~

Containers Here the "paper" index was compared with an indéx
calculated‘from prices charged for paper cartons by én
independent paper carton manufacturer. When the latter
was.lagged one year the following results were obtained,

Y = index of “paper" from the Survey of Current

~-Business.
X = -index of prices charged for paper cartons,
Y= 3380.9 Z X .= W3hh,7
£ 2 a 336,641.15 Z X° = 467,688.25
Z XY = 392,951.78 |
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2
Sy = 450,42
2
S x = 11,876.28
= xy = 1,493.28 r = 0.6456
With a sample size of 30 and a probability level of 0.01,.the value

of a significant correlation is again 0.4487.

- Equipment - Values obtained from "repairs, rent, and deprecia-

tion," Milk Distributers' Sales and Costs, were‘compared
with the index of "machinery and motive products",

-Survey of Current Business.

’ Y = index of "machinery and notive products",
X = costs of "repairs, rent and depreciation”.
T ¥ = 3389.1 S X = 22,47
37 = 330,944.59 T F¥ = 1k.8821

£ XY = 2217.433 — | :

= y2 = 1,048.39
= xg-s 0,0321 }
éixfis k072 » r = 0.7019
Significance level rem&ins the same as before, and the correlation
coefficient obtained ié significanto
Vehicles . DNo sgries was found.which'could‘be used_?é represent
changes in the costs of vehicles of Montana frocessor«

distributors. It was simply assumed that the "motor

vehicles"” index from the Survey of Current Business
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would be adeguate.

-Bupplies Here the prices of "supplies", Milk Distributors'

Sales and Cests were compared with the index ef "chemiecals

and allied products"”, Survey of Current Business. -When

the former was lagged one year the following results were
obtained.
Y = index of "chemicalsvand allied products".
X = index of “"supplies®.
=Y = 2965.k4 ' £ X o 2995.4
Y = 293,190.26 £ %% = 299,253.72
=3° = 70.3547
= £ o 173.0147 .
S xy = 69,3147 . rw0.62826
Again, this is significant, using samplé size and probability level

of 0.01, as for labor, conbainers and equipment,




APPENDIX B

TABLES OF INDICES

1966,

TABLE I. QUARTERLY INDEX OF DATIRY INDUSTRY WAGES (1957-59 = 100)
Quarter
Year 1 2 3 b
1953c o o 0 o o 6 0 o o T75.31 73.18 78.01 80.97
195h . o o o 6 0 o o o o 84 .63 69.83 77-33 . 81.16
19556 o o o o o o o o o TT-37 76.50  82.29 96.14
19560 o o o 0 o o o o b 83.88 86.62 - 88,24 90,11
19570 o o o a o o 0.0 o 90.37 89.31 88,1k 91,09
19580 6 4 o o 0 0 0 o @ 99.45 . 100,08 102.09 105,05
1959: & o o o 8 o v o o 107,30 107.27 106.98 112.88
1960s o o o o o o o o o 124,33 109.hh 112,38 114,90
1961, o o o o o - o o o 118,27 115.32 118,92 117.10
19620 o o o o o o o o o 124,33 118.88 T 123.29 119.92
19630 o o o 6 o o o o« o 125,37 . 129,08 127.2h 130.37
196k, o 6 o o o 0o oo o 128,70 127.34 127.93 1h1,01
19650 o. 0 o o o o o o o  132.T1L 134.00 133.80 142.16
J966.-5 o o o 6 0 o o o - '
TABLE II. QUARTERLY INDEX OF PAPER (1957-59 = 100)
Quarter
Year 1 2 .3 4
19530 o o 0 6 6 0 0 s o 87.6 87.6 - 88.3: 88.9
195M. o o 6 0 8 0 o o o 89.0 88,9 . 88.8- 88.9
19550 ¢ o o o 0 o o o o 897 90.3 9L. T 92,5
19566 ¢ o o 0 o o o o o . 949 95.8 97.2 97T
195Tc o o o o o o o 6 o 97.9 99.5 100.k 100.5
1958, ¢ o o o o o o o o  LOOK 99.8 99.5 99.7
19590 o o o 0 o o o o o 99.7 100.5 100.8 101.2
1960. 6 o o o o o o o o 101.5 102.2 102,1 102.2
196Lc 2 00 o o o o o o  102.2 102.1 102.3 102.0
1962, o o o o 0 o 8 o o 102.L 103.1 102.5 102.2
19630 o o o o s o o o & 102,2 102.2 102,2 102.9
1964 o o o o s o o s . 1037277 "103.7 '103.7 103.9
19650 o o o o o o o »-o 103.8 104.0 104.1 104.7
o 0 0o o o o o o o 105,3




TABLE III,
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QUARTERLY INDEX OF MACHINERY AND MOTIVE PRODUCTS (1957-59 = 100)

o o
o

Quarter
Year 1 _ 2 3 h..
1953c 0 ¢« o o s o o o o 81.3 81.8 82.7 ‘83,0
1954, . . . . . o o o e 83.2 83.1 83.1 83.6
1955 &« ¢ o o o o o o o 8.2 8.7 87.3 88.h4
1956. . . o o s o e o 89.5 91.6 92,3 95.4
19570 o o & o & o s o e 96.5 97.0 97.8 99.4
1958, v v ¢ 6 o e o s o 99,8 99.8 99.9 100.8
1959 o o ¢ o o o » &« » 101.6 101.9 102, 7 c102.7
1960s.0 6 o o o o » o« o 102.8 102.7 102.1 . 102.3
196le o o o 5 o o o o »  102.5 102,3 . 102.1 102.2
1962. ¢ o o o 0 o o o o 102,3. ¢ 102.3 102,3 102.2
J963: 6 o o o e o « o l02,2 102.0 102.1 102.5
1964. . e o s a e o 102,6 103.0 103.0 : 103.1 .
1965, o . o e oe o 103.h 103.7 - 103.8 10k.1 -
1966. . e o o o o o 1047

TABLE IV. QUARTERLY INDEX OF MOTOR VEHICLES (1957-59 = 100)

Quarter
Year 1 : 2 . 3 4
1953. 6 o o 5 0 6 ® o 86.1 85.2 85.1 : 85.0
1954 . o o o 6 o 0 o o o 85.3 85.3 85.3 . 86,4
19556 0 o o o o o & a o 87.2 87. 87.6 90.4 .
19560 o ¢ o o o o o o o 91.7 92.7 92.8 95.5
19576 o 6 o o o e, o o o 96.5 - 96,7 96,7 . 98.8
1958, ¢ .6 ¢ o o o o . 99.8 : 99.8 99.8 - 102.7
1959. ¢ o o o o o o o o 102.8 102.8 102.8 101.7
1960, o o o - o a o o o 101.6 101.6 100.1 100.8
1961, ¢« ¢« o o o » « o o 100.8 100.7 100.8 100.4
1962. o .o 6 o o o o o o -100.2 100.4 100,.9 100.7
1963¢ o« « o o o s o oo 100.8 99.8 - 99.5 99.9
196he o v o 6 o 6 o o 0 99.8 100.7 100.7 100.7
1965, o o e o s « o 100.8 100,8 100.6 100.5

100.4
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TABLE V. QUARTERLY INDEX OF CHEMICALS AND ALLIED PRODUCTS (1957-59 = 100)
Quarter

Year 1 2 3 4
19530 c o o s o o s o ok .k 95.9 96.8 97.3
195k, o o o o o 6 o o 97.7 . 97.3 97.1 97.3
19550 o + o o 4 o o 97.3 97.2 96.4 96.9
19560 o o o o o o o o 96.7 97.3 9T.5 98.3
195Te o ¢ o o o o = . 98.9 99.3 99.9 100.4
1958, v 4 o 0 6 o o e 100.7 1600.8 100.1 ' 100.1
19590 ¢ ¢ o o o 6 o 100.0 100.0 99.9 100.0
1960 o 6 o o o o o 100.0 100.2 100.4 100.2
1961, &« o o o o« o o 160.0 99.8 98.6 98,1
19620 o v o o 6 o « o 98.2 97.7 97.0 97.0
1963 ¢ o o 0 o o o o 96.8 96.3 96,0 96.2
196k, & 0 o 0 0 o o e 96.4 96.6 96.6 97.0
19656 o o o 5 o o o o 97.k4 97.5 97.2 97.6
19660 o o o « o o o o 97.6

TABLE VI. QUARTERLY INDEX OF MONTANA PER CAPITA INCOME (1957-59 = 100)

Quarter

Year 1 2 3 L

1953, « o o e e e o 0 90.8 . - 90.8 90.8 90.8
1954, . o 6 6 o o 0 o 88.2 88.2 88.2 88.2
19550 o o o o 8 o e o o 94.0 9k.0 94,0 94.0
19560 o o o = o o o o o 96.1 96.1 96.1" 96.1
195Tc o o ¢ ¢ o o o o o 97.7 977 97T 97T
1958. o« o o o s o s o o 101.8 161.8 161.8 101.8
19590 .0 0.6 ¢ o o = o o 100.6 100.6 100.6 100.6
19600 o o o o o o o e » 101.2 - 101.2 101.2 101.2
1961, o o o o ¢ 5 8 o o 97.2 97.2 . 97.2 97.2
19620 ¢ o ¢« o o o . o 112.9 112.9 112,.9 112,9
1963 o o 6 o o o 111.0 111.0 111.0 111.0
1964, e o 6 0 e o ¢ 115.9 ' 115.9 115.9 115.9
19650 o« o o o o s aoe o 1217 . 121.7 121.7 121.7
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TABLE VII. QUARTERLY INDEX OF WEEKLY WAGES (1957-59 = 100)

. Quarter
Year 1 2 3 L
1953. « o 0 0 o o o o o 95,0k 96,13 . 87.91 89.13
195%, ¢ o . . v e o 8h .4k 83.69 85,32 84.48
1955 = & o o o o . o 86,4k 88.07 k.46 96.05
19560 o 0 o o o o o o o 97.64 98.29 101.48 97.60
195Te o 0 o o « o & o o 9k.31 96.30 96.83 97.73
19586 0 o o o o 6 o o o 97.06 98.77 100.63 103.13
1959s o o« o o o o o « o 102,17 102,99 104,27 105.91
1960c o o » o o 5 « o o 105,98 104.82 107.09 108.07
1961, . . o o . o o o o 107.18 109.10 111.73 110.82
1962, o o ¢ 6 o o o « o 112,86 113,96 =~ 115.39 116.51
1963 o o o o o o & o o 117.68 118.28 119.01 120,47
1964, o o v o 0 o . e . 120.45 ~120.68 125,77 123.53
19650 6 o 6 o o o o o« o 124,56 126.52 128,24 128.16
1966. o ¢ o o o s o o o
TABLE VIII, QUARTERLY INDEX OF BANK DEBITS (1957-59 = 100)
Quarter ‘
Year 1 2 3 l
19530 o 6 o 5 0 o o o & 76.72 73.68 T2k 73.53
195, ¢ 4 o 6 6 6 & o o T4 .92 76,46 78,57 79.65
19550 o o o o 8 o o o o 82.,0h 81.39 . 84.38 86.39
19560 « o o o o o o 5 » 89.59 90.71 91.69 92,62
1957 o o o o 6 o o o o ok .2k 95.46 96.7TT 95.22
1958, ¢ o o o o @ o s o 95.68 94,53 98,76 106.21
1959, ¢ o ¢ o s o o o o 10Ok.07 . 106,76 106,60 104.48
19600 6 o 0.0 . 105,22 107.85 108.51 109.04
1961le 6 o o o o « o o & 11h.5h 1101k 109.67 109.10
1962, ¢ ¢ o o o o o o o 112,13 11k.11 112.86 118,54
1963. « o o 0 s o o o o 115,60 118.66 120,29 121.19°
Lobh., o o o o o o o o o 123.89 123.51 128,75 125.10
1965, o o o o o o o o o 134.29 137.77 137.86 14k .79
1966o 6 o o6 & 8 ° & @ l,'l'9a79 .
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TABLE IX, QUARTERLY INDEX OF FARM WAGES PAID (1960 = 100)

Guarter

Year 1 2 3 R
1953 o o o o s ¢ ¢ o o 91.9 91.9 88.8 92,6
1954, . e e 0 e o s 91.9 88.8 86.5 89.6
1955. . . e o 6 e 91.9 88.8 88.8 93.4
19560 o v o o o o o o . 90.3 89.6 91.9 97.3
1957 « o o o o o o « o 97.3 92.6 oly,2 97.3
1958 ¢ ¢ v o o o o s & 95,0 96,5 95.7 95.7
1959: o e o o o o o s o 98.8 96. 97.3 98.0
19606 ¢ o ¢ o o o = o« « 101.1 101.1 98.0 99.6
1961c o o o o o o o o 101.18 102.70 101.93 101.16
1962. o o o o o o o o o 101.93 104.25 105,02 105.79
1963c o o « o ¢ e o« « o 103.48 105.79 108.88 108.88
1964, 4 o o o » o o o« o 1l0O4.25 105.02 108.88 111.97
1965. ¢ o o o « .« o« » o 108.11 110.43 114,29 111.97
19660 « o o o o o o o

TABLE X. QUARTERLY

INDEX OF PRICES PAID FOR ALFALFA HAY (1960 = 100)

Quarter

Year 1. 2 3 b

1053, 4 4 o o » 4 o o o 100.03 93,09 83.57 79.32
1954, 6 6 ¢ v 6 o o o o 85.23 84.03 88.90 89,56
19555 & o o 0 o 6 o o o 85.23 88.55 88.86 86.68
19560 ¢ o o s o o & o o 93.52 9k,21 97.24 95.77
195Tc o« 6 o o o o o o o 89,0k 82.28 76.64 68.58
1958, o o o o ¢ o s o o 67.65 66.98 75,34 76.48
1959: o o ¢ o 5 o o s o Th,22 h.35 80.09 " 98.01
1960. o ¢ o o o o ¢ o o 91.82 97.06 108.51 102,60
1961. o ¢ ¢ o o 00 s » 85.21 80.59 99.61 93.5h4
1962, o« o ¢ 0 0 5 o o o ok.11 89.00 69.73 72,56
19630 o o o o o o s o & .26 71.k3 Th.26 T4 .83
1964e o o a6 6 o o o o 7313 73.13 TL1.43 75,96
1965, « o o o o o o » o  10L.U4T 89.57 77.10 81.63

1966,

o 81.07
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TABLE XI., QUARTERLY INDEX OF PRICES PAID FOR DATRY MIX FEEDS (1960 = 100)

Quarter
Year 1 -2 3 b
1953¢ 6 o o o o & o o o 135.53 -130.88 128.73 125.89
1954, ¢ 0 o v o o e s e 12,72 122,18 118.41 .119.87
1955¢ « o o o 0 o o o s 115,88 112.87 113,50 112,35
19560 o 6 0 o o 0 o o o 110.48 110.38 108.59 108.33
19570 o o o o @ o o o » 109.50 106,09 108.59 104,83
19580 ¢ ¢ ¢ o o v 0 o o 101.16 99,80 98,76 99.31
1959 o 2 o o o o o o o 100.17 100.76 101,71 101.31
1960. o o o o o o o o o 100.17 99.31 98.76 101.81
1961lc-0 o o o o o o o o 98.62 98.81 102.97 105.60
1962, o o 6 o 6 o o 5 o 106,61 106.10 105,10 164,59
19630 ¢ o o o 6 o 5 o o 104,59 . 104.59 102,08 102.08
196h. o ¢ & o 6 o 6 o o 102.58 102.08 101.07 99.06
19650 o o o o o s o o o 102.58 10k.59 105.10 107.11
19666 o o o o o o o o o 108.11
TABLE XII, QUARTERLY INDEX OF MACHINERY (1960 = 100)
Quarter

Year 1 2 3 L
19530 4 o o 6 6 o 5 o o 80.36 80.97 80.97 80.97
195h. o 6 s 0 o 0 o o o 80.97 80.36 80,36 80.36
19556 o o o o 0 o o o o - 80.97 80.97 82.19 82.19
19566 o o o o o 0 o o o 82.19 82.80 82.80 82.80
195Tc o o o a o o o o » 82.80 85.2k 85.85 86.45
19580 ¢ o o 0 2 o s o o 87.06 89.50 90.11 90.11
19595 o o 6 0 o 0 o 8 o 91.93 96.19 97.41 97.h41
1960. o o o 0 o o a o « 98,02 98.63 101.67 101.67
1961. . ¢ o« o o 0 o o & 102.28 . 104,11 101.67 101.67
1962. o o o o o s o & o 164,11 106.54 107.76 107.76
1963. ¢ ¢ 0 o o o o o o 106.54 107.15 1065k 106.5k4
196k, . o o 6 0 6 0 0 @ 106.54 108.37 108.98 108,98
1965. ¢ o o o 6 o s o = 110.81 110.81 113.2% 113.24

1966,
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XIIT, QUARTERLY INDEX OF PRICES"RECEIVED (1960 = 100)

TABLE
Quarter .
Year 1 .2 3 4
1953 o o o o s o o o o 107.8 105.5 - 97.8 97.8
1954 ¢ v 6 o oo o o o .100.9 102.4 100.9 101.2
1955¢ o o o o o o o o 102,0 104 .4 98.6 - 9l.2
19560 ¢ 0 ¢ ¢ ¢ & o o o 88,9 ' 93.2 94.3 9k,0
195Tc o ¢ o o o o o o 95.1 98.2 98.9 100.1
1958 ¢ ¢ o o o o 0 o o 104.7 107. 104.0 105.5
1959: o o o o o o o & o 104.0 107.0 105.9 . 104.7
1960s s o o o o o o o o 100.9 103.6 98.2 97.h4
"1961. 4 6 6 6 6 s 8 6 e 98.56 -99.33 101.64 103.18
19620 o o o o o o o ¢ o 107.03 107.k2 110.56 110.50
19630 o o o ¢ o o o 6 o 108.96 107.42 103.18 . 102.80
196, o o v 4 6 o 0 6 s 99,72 98,56 97.41 96,6k
"1965: o o« 0 0 o s o e 98.56 91.00 91.67 -~ 88.67
l966o o o % o o s o @ 95»33 . . : .
TABLE XIV, QUARTERLY INDEX OF MONTANA PER CAPITA INCOME (1960 = 100)
Quaxrter
Year 1 2 3 4
19530 6 o o 6 o o o o o 89.72 89.72 89,72 89.72
195h. ¢ o o o o o o 0.0 87.18 87.18 87.18 87.18
19550 o i o o s o o s o 92,91 92.91 92,91 92.91
1956, . . . . e o 8 o o 94.91 9h.91 9h.91. 9k.91
1957. « « . e o o o 96,51 96,51 96,51 96.51
19580 o o o 0 o s o o o 100.55 100.55 100,55 100.55
19590 o o o o o s s o o 99.35 99,35 99.35 99,35
19600 6 o o v o o o o o 100.00 100,00 100,00 100,00
1961c o s ¢ 6 6 0 o o o 96,01 96.01 96,01 96.01
1962: o o o 0 o o o o . 111.53 111.53 111.53 111.53
19630 o o o o 6 o-0 o » 109.63 109.63 109.63 109,63
196, ¢ o v o 6 o o o o 114,52 114,52 11k.52 11h,52
19650 o o o o o o o & o 120.21 120.21 120,21 120.21
19660 o o o o 0 s o o o '
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1966, .

TABLE XV. QUARTERLY INDEX OF WEEKLY WAGES (1960 = 100)
Quarter
Year 1 2 3 L
19530 o o » o o 5 o o o 78.28 T79.81 81.63 81.74
195}4' ¢ ¢ e o6 o 't o o & - 79010 78078 81:22 8006}4
1055 o 4 o0 o o s o a o 81.75 82.53 88,02 88.18
1956¢ o o o o o o & o o 89.41 90, T4 93.79 91.50
195Te o o o o o o o o o 87.68 90.82 91.37 91.69
1958. . .« o . o s 0 .0 91.89 9k .97 96,17 9T .1t
1959, o« o o o o o ¢ o o 97.Th 98,24 99,81 . 99.16
1960. o o « o o o o o o 99,52 98.43 100.57 101.48
196l. o o o o o s ¢ o o 100.65 102,45 104.92 104.06
19620 o ¢ o o o o o o o 105.98 107.02 108.36 109.41
19632 oo o o 0 0 o o o 110.50 111.07 111.75 113,13
196k o ¢« 6 0 0 0 0 o o 113.11 113.32 118,11 116.00
1965. & o o 6 o o o o w 116,97 118,81 120.42 120.35
19660 o o o 5 0 0 o o o '
TABLE XVI, QUARTHRLY INDEX OF BANK DEBITS (1960 = 100)
Quarter

Year 1 2 3 3
19530 o o 5 ¢ 2 o 0 o e T70.92 67,10 66,97 67.97
1958, o 5 0 0 o o o o o 69.26 70,68 72.63 T3.63
19556 6 ¢ 0 0 0 s o e - 76.20 T5.60 78.38 80.24
19560 o o o o o o o o s 83,22 84,26 85.17 86,04
195T: o ¢ o o o » o o .0 87.54 88.68 89.89 88.45
1958, & o 6 6 6 0 0 0 o 88.88 87.81 91.Th 98.66
1959. o ¢ o o 0 0 o o o 96,67 99.17 99.02 97.05.
19600 ¢ o o o s 6 o o o 9T.Th " 100.18 100.79 101.28
1961 6 o o o 6 6 ¢ o o 106,40 102.31 101.87 - 101.35
19620 ¢ 0 0 o ¢ o o o @ 104,16 106,00 104,84 110.11
19630 o o 0 o o o o o o 107.38 - 110.22 - 111.74 112,57
1964, .« & o o 6 06 0 o o 115,08 114,73 119.59 116.20
196506 o o o o ¢ o o o o 124.7h 127.93 - 128,05 134.49




APPENDIX C

MILK PROCESSOR~-DISTRIBUTOR PRICING FORMULA
‘ WORKSHEET

Price per hundredweight represents the Processor-distributor gross margin.

PRICING FACTOR

QUARTER

Years 1 2 3 4

Labor

Containers -

Equipment

Vehicles

Supplies

Per Capita
Income

Weekly Wages

Bank Debits

- TOTAL

Price Per CWT

Year : o1 | 2 3 b

Iaber

Containers

Equipment

Véﬁicles

Sﬁpplies
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Per Capita
Income

Weekly Wages

Bank Debits

TOTAL

Price per CWT
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