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AN ECONOMIC ANALYSIS OF THE RED CHERRY INDUSTRY IN MICHIGAN WITH

SPECIAL EMPHASIS UFON PRICING

CHAPTER I
INTRODUCTION

Determining season equilibrium prices in a market for highly sea-
sonal crops is a very difficult taske Usually there is no current
price against which current and future conditions of supply and de-
mand can be weighed. These equilibrium prices must be established on
the basis of a pattern of price expectations extending for a yeaffinto
the future if the crop is processable rather than on expectations based
upon knowledge of a current market. Processors of these crops usually
operate on fairly narrow margins so that a amall error in the judéhent
of future supply and demand conditions often spells the difrerence be-
tween profit and loss for them. Often, the impact of uncertainty that
the future holds for the fulfillment of price expectations is trans-
ferred in part from processors to producers. Ascertaining the right
price, together with obtaining agreement on it among the affected groups
not only constitutes a major problem but determines the welfare of esach
group oi entrepreneurs involved. Removing that part of the price 'uncer-
tainty confronting these entrepreneurs which is cvaused by lack of know=-
ledge though quite a formidable task for any product, should contribute
to the perfectness of a market and ald in the achievement of a better
allocation of productive resources. Focussed in a broad framework,
these problems confront producers and processors in the Michigan red

cherry industry. Production is seasonal, prices must be based upon
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future as well as current expectations, and the industry is localized
to the extent that price is the soie, though uncertain, determinant
of income at harvest time for meny producers as well as processors.

This study naturally divides itself into four broad areas. The
firet area consists of a review and characterization of the red cherry
production industry. A second area deals primarily with a consideration
of factors affecting farm prices of red cherries. Next, the red cherry
processing industry is analyzed in its economic setting and this is
followed by an anslysis of factors affecting red cherry pack pricese.
This classification essentially constitutes an analysis of the price
uncertainty confronting producers and processors over one time period
(10 = 12 month) followed by an analysis of the extent with which this
price uncertainty can be reduced by price analysis.

The impact of price uncertainty in the producer and processor mare
kxets is manifested in the uncertainty of income and the malallocation
of resources which results. In other words, the impact of price uncer-
tainty may be evaluated in the light of its effects upon income and
production. Rational production plans are geared 1o a somehow developed
set of price expectations set up as an expected price structure. In
some cases, even though price expectations are fulfilled, entrepreneurs
may actually produce at a lower level because of its relative safeness.
But more often in our economic system, price expectations are not fule
filled, so that with a given set of production plans, which we may
assume to be fulfilled, incomes will vary from the expected, and marginal
returns will be unequal to the prices of the factors of production.
Thus, incomes are uncertain, perhaps also unstable, and resources are

not efficiently allocated. It is reasonable to further assume that the
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greater the price uncertainty, the greater will be the uncertainty
of income and the less efficient will be the allocation of resources.

It 1s besically assumed in this study that producers' and pro-
cessors' actions approach some sort of rational price behavior.
Therefore if production plans are actually based upon this type of
actiqp, the resulting malallocation of resources and the maldistri.-
bution of income will be less than when productipn plens are guided
by multi=-valued price expectations. A given price expectation even
though it mey not be fulfilled should reduce the range of uncertainty
and lead to & more optimum allocation of resources and 2 better dis-
tribution of income.

In the red cherry industry, processors must name a price at the
beginning of the hervest season that will be satisfactory to growers
and allow the pack to be moved through the emsuing year at a reason-
able profit to the packer. If the price to the grower is established
too high, margins for the packer are reduced so that profits are small
or even negative or carry-overs result because pack prices are too
high for the market to absorb the pack. On the other hand, if prices
both at the farm and packer level are too low, the rate of moveuent
of the pack is such that the pack is sold early in the year and returns
to both groups are lower than necessary. Storage policies in the in-
duetry are only clear-cut to the extent that processors do not desire
to carry over part of one year's pack to the next. From the stand-
point of coping with industry policy over and above its strictly
economic considerations, general economic conditions need oniy be
evalueted for the ensuing pack year and need not be projected into the

next pack season.
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Neturally, there are methodological limitations to any statistical
enalysis of factors affecting prices of any pro&uct or in the develop-
ment of a comparatively simple formula for pricing. Independent variables
must be capable of mumerical expression. All variables must be singlew
valued. Date must either be known or availablee These are limitations
vhich are peculiar to methodology irrespective of the product singled
out for study. In this study, a further restriction has been imposed on
the character and kind of independent variables which may be used. This
restriction is that each individual independent variable must be known
or be capable of accurate estimation prior to the harvest season. This
1s eesential if the analysis is to prove useful in reducing the range
of price expectations so that production plans may be more carefully
made and in order that the formula can be used as an aid to final price
determination.

Herein lies the core of this study. First of all, the markets for
red cherries must be analyzed as to the forces affecting price determina~
tion. Secondly, a small group of meaningful independent variables must
be isolated for more precise analysis. Finally, these independent var-
iables must be worked into a formula so thalt their aggregate effects as
well as their separable net effects upon red cherry prices may be meas-
urede The ultimate goal is to reduce the price uncertainty confronting
the industry through improved knowledge which should effectuate more cer-

tain incomes and a more efficient use of productive resources.



CHAPTER II
REVIEW OF LITERATURE

The literature reviewed in this chapter can be classified under two
headings. The first pertains to literature regarding economic problems
and practices of the red cherry and related industries. The second is a
review of literature pertaining to methodology. Obviously, the list of
publications that could logically be classified under each sectlion is
almost inexhemstible. An attempt has been made to select those writings
which have contributed most to a chronological development of the econo-
mic analysis of the red cherry and similar industries or to statistical
methodology. Relatively little has been written concerning the economic
characteristics of the red cherry industry, but a number of economic
studies have been completed dealing with similar industries. The main
attention in the methodology section is centered on the relationship be=-
tween graphic and least squares correlation. In addition, methods of
economic analysis are reviewed.

Economic analyses of the cherry industry. The most comprehensive

economic anai&sis of the cherry industry was made by Nelson and Sulerud
in Oregon in the early thirties.y Their study was not limited to the
confines of the state of Oregon, but contained area comparisons of Oregon
with similar producing states on the Pacific coast as well as Oregon and
the Pacific coast with the eastern states. Detailed data were gleaned
from meny sources covering most aspects of the industry including such
data as bearing and non=bearing trees by states by years and varieties

as well as other previously unassembled information on size and type of

1/ Milton N. Nelson and George L. Sulerud, An Economic Study of the
Cherry Industry with Special Reference to Orsgon, Agriculturai Ex-
periment Station, Bulletim 310, Oregon State College, Corvallis,
Oregon, February, 1953.
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pack by states. Prices received only cursory attention, and from the
standpoint of a thorough economic analysis of the induetry, this was
a seriocus limitation to the study. The attention that was given to
prices was confined to prices at the farm level with no formal con-
sideration whatsoever given to pack prices. In spite of this limita-
tion, the study is well recognized as one of the outstanding works
concerning the cherry industry, and a few of their conclusions bear
comment.

Nelson and Sulerud pointed out that "in growth of pack (cherries)
have not held their own compared to the canned pack of other fruit
considered in the aggregate. This is particularly true of canned
sweets, which gained only slightly compared to the more promounced
gain made by sours. About 57 percent of the national canned pack of
cherries has been sours and 43 percent sweets." -4 From this they con-
cluded that "the outlook for any considerable ;xpansion of sweets in
cannad form is not brighte® In a foliowing conclusion the authors stated
that the outlook for the'uiilization of sour cherries in cold«pack form
was very brighte They pointed out that the frozen pack had already made
large inroads on the canned pack and that this trend would contimnue.

A very interesting summary statement was made with regard to poten-
tial markets. Sour cherry production on a commercial scale on the
Pacific Coast is limited primarily to the states of Washington and Oregone.
In connection with this, they remarked that despite Washington and Ore-
gon's relatively small production they were having to look east of the

Rockises for market outletse This led to the conclusion that because of

I_?/ Ibid, Pe 40
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the advantage in traneportation or shipping by the eastern producing
areas, the western producing area would be unable to compete either with
the eastern canned or cold packe This would infer that the sour cherry
industry in Oregon would no longer expand which, of course, was not
borne out.:/ Likewise, Nelson and Sulerud's conclusions as to prices
did not materialize. They pointed out that even though prices of both
sours and sweets had heen attractive, the business depression had brought
in its wake a pronounced recession in prices. This was followed by the
statement that "Even under more normal conditions of market demand,
expansion may already have proceeded too fare Unless constructive mea-
sures are teken, future price trends for several years to come are likely
to be disappointingly low.®

Even though this stud;r was masterful in its comprehensiveness, the
conclusions were too pessimistic. The sour cherry industry, even in
Oregon, had not over-expanded, and the future outlook for prices in 1933
shouid have been bright.

Aiso in 1933, Motts, Scholl, and Chapinl-*/ of the Michigan Agricule
tural Experiment Station published a very detailed bulletin on cherry
production trends. A detailed count of all bearing and non~hearing trees:
was obtained by nearly 6,000 personal visits in order to accurateiy
evailuate Michigan's relative production potential as well as to project

likely future trends in output.

B e W a ST e Se e Sn Gy A G G EE G B G e Gy S5 ST Gl AF SE GE G BT S0 S e W @ W gy e G e

3/ Of. Figure 1, Chapter IV.

4/ G. N. Motts, C. A. Scuoli, and J. W. Cnapin, Trends in Cherry Pro-
duction in Michigan, Michigan Agricuitural Experiment Station,
Special Bulietin 237, June, 1933.
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Using tneir results as a basis for estimates, forecasts were mede
of the possible size of the 1936 orop.ﬁ/ For Michigan the Division of
Crop and Livestock Estimates computed a par of production, or what wase
considered to be a one hundred percent crope This par of production
figured out to be 55.3 pounds per tree in 1939, which was considered
to be conservative for estimating the potential size of the commercial
crope Assuming that 85 to 90 percent of the crop was processed they
estimated that 60 percent of normal crop in 1936 would have yielded a
pack of 35 to 37 million pounds while a 100 percent of normal crop would
have yielded a total pack ot 58 to 61 miliion pounds.

These methods for Michigan were applied to the United States with
the result that by 1936, with a normal ecrop, production would have been
120 miliion pounds distributed among the states as followss Michigan,
60 million; New York, 30 million; Wisconsin, 16 million; and Pennsyl-
vania, Ohio and Colorado combined, 14 million.

These estimates were of course, based upon normal weather and
economic conditionss It is interesting to note that Michigan's relative
position (assuming similar crop conditions in other states) wc;uld have
been equal to the combined production of all the other sour cherry pro-
ducing states in the United States. This position has been maintained
in recent years.

Another builetin from the Michigan station appeared in 1955.§/ As
stated in the preface the purposes of the bulletin were:s 1) to present
& picture of the trends of the red pitted cherry industry, 2) to deter-

mine the causes of prices that have appeared relatively lower than those

Ibid, pp. 39=40.

6/ Roy E. Marshall, Production and Price Trends in the Pitted Red
Cherry Industry, Michigan Agricultural Experiment Station, Special

Bulletin 2658, February, 1955
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for other fruite in recent years, and 3) to point out certain implie
cations contained in the data that shouid aid both producers and pro-
cessors in adjusting their business to existing conditions. The
problem was cleariy low prices in the industry which were attributed
to over production. Marshall stated in his opening statement that
the red cherry was one of the most profitable of the deciduous tree
fruit crops until 193l. Favorable prices had encouraged heavier than
usual tree plantings which were beginning to produce by 193le The
sumer of 1931 was the first of four consecutive seasons with exceed-
ingly low prices. Prices during these years were Little more than
enough to cover harvesting and delivery costs thus permitting profits
10 none except the most efficient producers with orchards situated in
favorable locations. Also, some of the processors were forced to close
their plants because prices would not cover costse.

The Michigan cherry industry had expanded considerably during this
periode From a relative position of 48 percent of the total United
States canned pack during 192634, Michigan's share of the total pack
averaged 60 percent in the two years, 1933 and 1934, The cold or frozen
pack, justifying Nelson and Sulerud's prediction, v increased tremend-
ously during the years just prior to 1934, but considersble difficulty
was had in moving the large pack of 1930 There were some indications
that there was an over expansion in frozen pack relative to canned pack
in some of those years.

After analyzing the various rates of movement for the various packs,
Mersnall turned to a discussion of prices and price trends. Beginning

n @ Ex E ey eGr S En SA R G B e G P W@ B as G o e M er e E W G W OF G & S e w G W &

1/ Op. cite. Pe 40
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with the pack season in 1931, red cherry prices dropped sharply rela-
tive to other fruit prices.-aj Even when compared with all commodities
or farm product prices in general, red cherry prices were still rela-
tively lowoz/ Marshall attributed this distressed situation primarily
to the fact that markets were not expanded to keep pace with the ine
creesed production. He further pointed out that prices to growers for
the canned pack could not be forecast and explicitly stated that prices
for cherries could not be out of line with other fruits used as ple
fillers except when there were relative shortages in the production of
cherries as compared with the other fruits. And as a rule of thumb,
he mentioned that the opening prices on the pack must be such as to
allow two~tnirds of the pack to be shipped prior to Jamuary at a grad-
ually rising market pricee.

Marshell concluded a discussion section with the folliowing pessi-
mistic statement‘l—o/

"There is every indication that during the next decads,

red cherry production for canning or frozen pack is warranted

onliy where production coste can be kept substantially below

the average predepression prices for cherries delivered at

the processing plants. Where orchards exist in which costs

are higher, the producers must seek some other outleis for

the fruits or go through a process of liquidation.®

In 1947, Marshail reevaluated the trends in the red cherry indus-
try.g'/ Of course production had increased tremendously to yield a

record pack in 1946 of 90 thoueand tons for New York, Michigen, Wisconsin,

_8/ Ibide Pe 19, cf. Figure 70
9/ Ibid. pe 21, cf. Figure 8.
10/ Ibid. pe 24

11/ Roy E. Marsnell, "Some Trends in the Red Cherry Industry®, The
Qanner, January 4, 1947. 7 pp.
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and Ohio. Over the 15 years, 1932 to 1946, the canned pack increased
absolutely, but decreased relative to the cold packe And in 1l of
the 15 years, the amount of fruit packed in number 10 cans exceeded
that packed in mumber 2 cans. The quantity frozen thus increased
tremendously during these years and led Marshall to the conclusion
that there was no indicastion that the red cherry industry had reached
its peak in volume of production. In spite of the huge increase in the
amount of frozen pack he foresaw that the volume of canned pack would
exceed the cold pack over the next 5 years.

A new development was appearing in the industry as a result of
the general over-all increase in the popularity of frozen foods in
consumer packages. This was the packing of red cherries in one pound
frozen consumer packages to supplement the mumber 2 can which had pre-
viously been the only consumer packagee. Marshall's observation on this
point was that sometime there would be a substantial frozen pack in con-
tainers for the consumer. He further stated, however, that there was not
likely to happen until frozen packing could be mechanized as fully as the
hot pack canning operation.

Another outstanding study on cherries, comparable with Nelson and
Sulerud's in Oregon, was Wellman and Braun's in Oalifornia.-!'-%/ Since
sweet cherries were of mejor importance in California, very little atten=
tion was given to the problems of the red cherry industry. Early in the
study 13/ it was pointed out that the two distinct types of cherries
(sours and sweets) did not compete to any considerable extent either for
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12/ He R. Wellman and E. W. Braun, Cherries, University of California
College of Agriculture, Agricultural Experiment Station, Bulletin
488, February, 1930.

_1_}/ Ibid, Pe 5.
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the use of land or in the consuming markets. The sweet cherries could be
grown with commercial success in. but few and comparatively limited re-
glons. BSweet cherries are somewhat fastidious as to soils, are lacking
in hardiness to both heat and cold, are prey to more insects than sour
cherries, and subject to nearly all the fungus ills to which stone
fruits are heir, suffering in particuler from brownerot and leaf-spote.

The differences in market uses of red and sweet cherries allow
the sweet cherry industry more flexibility since sweet cherries have
outlets in both the fresh and processed forms. Becsuse of these alter-
native outlets, the volume of canned pack fluctuates widely -~ varying
with the price as well as the total production.yy

Marketing problems of the red cherry industry were analyzed in a
pamphlet prepared by the National Canners Aesociation in 1940.-12/ It
was stated in the foreword that the price that the consumer willpay
for red pltted cherries determines the prices that canners and growers
get, and the consumer's dollar spent for cherries filters back through
the trade c_*.hannels giﬁng each marketing agency and the fearmer his
share. But the chief marketing problem confronting the industry at that
time was how to move the increesed production more efficiently. The
increase in production was holding prices .iow.éé/ This increase in
production which was dictated by favorable prices earlier, was a slow
processs But once production is increased, reducing it ~= which can
be very rapid, is too costly. The problem then becomes one of expanding
14/ Ibid. ppe 28-9, cf. Figures 14 and 15.
15/ Anonymous, The Marketing of Red Cherries, An Analysis of Problems

That Are of Mutual Interest 1o Canner and Grower, Division of Ste-

tistics, National Canners Association, Washington, D. C., January,
1940,

16/ Ibid. ppe 2-4.
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consumption at the margincll/ This wes the point at which they were
certain that attention was going to have to be concentrated and obvious-
ly they were clearly concerned only with the extensive margin of con-
sumption (adding more consumers rather than expanding the consumption
of current users). This was one of the major weaknesses since no
proof was offered that an increase in consumption by those already us-
ing cherries might be most desirable.

The Division of Statistics of the National Canners Association
made the first breakdown made of the canner's dollar in this publica-
tionl§( The breskdown was bhased upon packing end selling red cherries
in mumber 2 cans and upon raw product prices of 2 cenis per pound-lg/
On this basis, 35.8 cents went to growers for the raw product, 36.1
cents went for containers, 10.4 cents went for factory expense, 5.7
cents went for general overhead and depreciation, 5«4 cents went for
brokerage, discounts, swell allowances, etc., and 6.6 cents was paid
for direct labor. (The farmer's, as compared with the canner's, share
of the coneumer;' dollar wouldnobviously be much lower, but it would
partially bg compensated for now by the higher price paid to growers
for fruit). Thie study is significant in that the problem areas of
both consumers and canners were recognized and explored in the same
publication.

Economic analyses of related industries. The above review ex-

hausts the important studies that pertain directly +te the cherry in-

17/ Ibid. pp. 10=1l.

18/ 1Ibide pe 11«12, cf. Figure 6, p. 10.
2DlGe P

19/ This compares with 9 cents a pound paid to growers in 1948 and an
all time high of 15 cents a pound paid to growers in 1946.
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dustry eand its problems. Meny of the studies dealt primarily with
problems on the Pacific Coast which produces mostly sweet varieties
and their problems were quite different from the problems as they ex=
ist in the red cherry industry. There are & host of economic studies
available deaiing with related fruit crops. California has been the
most prolific state in the output of these particular studies, and a
miclear group seems worthy of review.

One of the earlier studies in this group (& contemporary study of
Wellman'e on cherries) was "Factors Affecting Celifornia Raisin Seles
and Priées, 1922-1929“ogg/ The opening question posed in the article
waagL/: At what price can the tonnage of California raisins availe-
eble during any particular marketing season be s80ld?™ The authors
followed this with the statement that: "As important as this question
obviously is to those producing andpmarketing California raisins, many
of the besic data needed in its solution were unavailable until July,
1930." These statements are true for many crope in many states and
ere particularly applicable to the red cherry industry in Michigan.

Shear and Howe used the tecinnique of graphic multiple correlation
with the successive elimination of variasbles in order to isolate the
influence of various factors affecting reisin sales and prices. The
ultimate aim of the study was to provide a partial basis for the estab-
lishment of a marketing sales policy. Adequate data for sound analysis
was unavailable and the final section of the report was a plea for need-—

ed current statistical data.gg/

20/ S. W. Shear and R. M. Howe, "Factors Affecting California Raisin
Sales and Prices, 1922-1920," Hilgardia, University of California
Printing Office, Berkeley, California, Vol. §, No. &, Sept. 1931,

21/ Ibide pe 73

22/ 1Ibide p. 95.
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A second study dealing with facwors affecting annuel prices of
California fresh grapes, 1921-1929, appeared at the same ‘bi.me.gé/ The
purpose of this paper was to discover and measure the influence of the
major factors that have affected the season's price oi each class of
California fresh grapes. Total shipments fér the season was the most
important single factor affecting prices of all types of grapes. Using
these shipments against prices, the authors measured the relative elas-
ticity of market demande In other words, a statistical dewand curve
wae derived from anmual prices and shipmente. Some of the general
limitations of this approach to demand analysis are obvious. For ex-
ample, quality was said to have been an important factor affecting
price, but was umeasurable.ia/ The time period and the insbility to
differentiate whether two points belong on the same demsnd curve or
whether the demand curve haed shifted are further limitations to their
approache.

In 1932, Wellmané/ published a study on the supply, demand, and
prices of peaches in California. It is significant to note that the
peach industry in California instituted controls upon the size of the

pack as a mechanism for raising prices. In Wellman's words:

23/ L. D. Mellory, S. R. Smith, and S. W. Sheer, "Factors Affecting Ane
mial Prices of California Fresh Grapes, 1921~1929,® Hilgardia,
University of Californie Printing Office, Berkeley, California,
Vol. 6, No. 4, Septamber, 193l.

24/ 1Ibid. p. 128.

25/ He Re Wellman, Supply, Demand, and Prices of Qalifornia Peaches,
University of California College of Agricuiture, Agricuitural Ex-
periment Station, Bulletin 547, Berkeley, California, December,

1932,
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"With the marked drop in prices in 1927 the industry ine-
stituted a number of policies designed to limit the pack. During
the past five years, with the exception of 1929 when the crop

was very short, only No. 1 fruit . . . has been canneds In 1930

and 1931 large quantities of No. 1 fruit were purchased and

left on the trees. Had this not been done, prices paid growers

in these two years would have been considerabiy lower than they

were." 26/

The m;jor assumptions of such a policy are, of course, apparent.
The demand for processed fruit was so inelastic that total revenues to
packers were increased more than emough to compensate for the payments
to producers for the urmsed fruite Wellman did not attempt to draw a
demand curve as such, but did portray a trend in the demand (quantity
taken) on the assumption that price, buying power of consumers, and
supplies of competing fruits remained constan’o.g/ Population was the
large remaining variable and Wellman's estimate of future growth was very
conservative. However, an over-sll evaluation of the significance of
the study would rank it alongside of the earlier work on cherries and
other fruits at the California station.

Hoos and Shear completed a supply-price study of fresh Bartlett
pears in 1942 which represents a more recent thorough economic analysis
of a fruit.éa/ In the introduction,-gg/ Hoos and Shear stated that a
primary purpose of the study was to present more factual information

than has ever been available on certain characteristics of the price

26/ Ibido Pe 5.

2]/ Ibide ppe 26=T.

_2§/ Sidney Hoos and S. W. Shear, "Relation Between Auction Prices and
Supplies of California Fresh Bartlett Pears,” Hilgardia, University

of California Printing Office, Berkeley, California, Volume 14,
Number 5, January, 1942.

22/ Ibid. Pe 2530
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behavior of California Bartlett pearse A secondary purpose of the study
was to present some anmelytical background that was necessary in order to
view the recent developments in the fresh Bartlett pear industry and
understand its present status. To state that these two purposes were
fulfilled under-emphasizes the importance and the thoroughness of the
study. Up-to-date statistical techniques were applied and the efficiency
and usefulness of the results were much better then the previous Cali-
fornia studies. Their use culminated in the section dealing with factors
affecting Californias Bartlett pear prices.zg/ In this section, five
equations were derived to measure the characteristice of the statistical
demand functions for California fresh Bartlett pears for the years 1925
to 1940. Each of the equations used three or four independent varia-
bles and the adjusted coefficients of multiple correletion ranged from
0.7731 to 0.8988. Net relationships between two variables with the
others held constant were derived and portrayed. These relationships
led them to the conclilusion that within the range of the data at hand,
the auction demand for fresh Bartlett pears was elastic. This type of
analysis lends itself as a useful base for determining proper market pol-
icies.

Hoos and Phelps reevaluated the economic .status of California cling-
stone peaches in 1948.él/ Factors affecting production, use, and prices
were considered in a populer fashion. However, the conclusions were

based upon thorough analysis, characteristic of Hoos and Shear's previous
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30/ Ibid. ppe 279 f£fe

31/ Sidney Hoos and H. Fisk Fhelps, Qalifornia Clingstone Peaches Eco-
nomic Status, 1948, California Agricultural Experiment Station,
Circular 385, University of California, Berkeley, California, May,
1948,
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work on Bartlett pearse Again, consumer demand, which is related to
the level and the distribution of consumer income, the retail price,
and the prices of competing canned fruits, were important determinants
of pricee to growers along with some measure of production.

These studies originating from the Californie station are typical
of the past work done with deciduous fruit prices. Essentially the
price~quantity relationehips have been derived by the use of multiple
correlation (graphic or least squares) and the establishment of a series
of net relationships between price (the dependent variable) and each of
the independent varisbles. From these relationships, market sales pol-
icies have been developed which were based upon the derived elasticities
of the statistical demand curves.

Economic policies of related industries. Industry studies are few,

and no real economic eppraisal of the characteristics of the red cherry
industry has been made. There are, nevertheless, a few key studies that
should aid in analyzing the effectiveness of various policies and account
for or discount certain industry beliefs. For example, there is one pol-
icy that cooperatives in general follow thet allows same advantage over
private corporations. This policy is the payment of a certein proportion
of the market price upon delivery to the packing plant, then supplement~
ing this payment later in the season by an allocation of earnings. This
gives them an advantage over the private corporation in that the pri-
vate corporation must pay the full price somewhere near the time of

deliverye.



19

Gesener of the Farm Credit Administration has surveyed coopere
atives processing horticulturel productslz/ and summarized the market-
ing practices of cooperatives processing canned and frozenm fruits and
vegetables.Z/ The handbook listed 8 cooperative fruit and vegetable
canning and freezing plants in Michigan in 1946-47. Of the 8 plants,
5 did only canning, 3 did only freezing, end 2 did both cenning and
freezing of mon-citrus fruits, berries and/or vegetables. Of the 3
that canned fruits or vegetables, 2 plants canned only vegetables and
1 canned fruits. Thus, a total of 6 plante were cooperative and packed
either cherries, or cherries and some other fruits and vegetables.ﬁ/
In the United States as a whole, less than 4 percent of the red pitted
cherries packed were packed by cooPeratives.ﬁ/ In 1946~47, however,
almost 20 percent of the red cherry frozen pack was processed in
cooperative plants.ﬁ/ The report on marketing practices was more
conprehensive, covering such pointe as distribution channels, sales
policies, market outlets,and the like. The most important channel of
distribution was through brokers. Many plants sold directly to buyers
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3 / Anne L. Gessner, Handbook of Qooperatives Processing Horticultural
Products, 1945-46 and 1946=47, Miscellaneous Report 120, Farm Cree
dit Administration, United States Department of Agriculture, Wash-

ington, D. Ce

33/ Anne L. Gessner, Marketing Practices of Cooperatives Processing
Canned and Frozen Fruits and Vegetables, Miscellaneous Report 130,
Farm Credit Administration, United States Department ox Agricuiturs,

Washington, D. Ce

There were about 6 times as many nonecooperative as cooperative
plants packing red cherries in Michigane

&

Gessner, Ope Cite pe 7.

Gessner, Ope cite Pe 150

& &
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such as chains and super markets. Most plants quoted prices f.o.be
shipping point. About two-thirds of the plants solicited orders for
fature delivery. More than half of the plants sold part or all of
their products prior to the packing season. Almost all of the plants
s80ld part of their pack under their own brand-~labels. Though these
practices are applied directly to cooperatives, they are mwtu peculiar
to this type of business organization. Cooperatives are merely follow-
ing fairly well established practices of the industrye.

Product differentiation is common in the indusiry, and brand
labelling is only one of the methods of differentiation employed. FPro=-
duct differentiation is an element of imperfeet competition. Nicholls
has the following to say about concentration in the fruit and vegetable
canning industrieé :Z/

"Although concentration appears to be quite small, it

should be pointed out, however, that the production of fruits

end vegetables is freguently highly localized so that, in

many areas, there may be but a single outlet for a farmer's

production. Some question as to the possibilities of local

monopoly might, therefore, be raiseds. The most interesting
difference between the cammed fruit and vegetable industries

and most other industries processing farm products is that,

unlike theee other industries, the canners have considerable

comtrol over the volume of their purchases (and hence their

output) even fromyear to yeare This results from the common
practice of canning factories contracting (at a fixed price)

in advance for a specific production of the product canned.®

Nicholls also pointsoutzg/ that chain stores (& highly concen~
trated segment of industry) buy in considerable volume from small-scale
independent canning factories. These independents quite often pack
their product under chain store brands which are then sold in competi-

tion with the nationally advertised canned goods which the chains buy

Z/ Williem H. Nicholls, Imperfect Competition Within %gricultural In-
dustries, Iowa State College Press, Ames, Iowa, 1947, pe T7.

38/ Ibid. ppe 78=9.
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from the larger~-scale canning companies. And, too, the chain store is
also a very common direct outlet for the large-scale producer coopera~
tivese A further observation by Nichollsig/ is that product differenw=
tiation has alwaeys been important for canned fruits and vegetablese

Norton has probed into the differentiation in the marketing of farm
products, also.-ap-/ Aside from a practical discussion of product differ-
entiation in general, little reference was made to the fruit industry.
Norton does treat advertising differentials, which strees quality differ=
ences, brand names, and other featured characteristics, as potential
methods for expanding sales.

Stigler points out that departures from competition are due to a
fundemental characteristic of the consumer markets —- consumer ignor-
ance.ﬂ/ The existence of consumer ignorance contributes to the im-
perfectness of knowledge existing in the markets and allows firms to
differentiate virtually identical products and to persuade consumers to
buy heavily advertised brands. But the degree of monopoly gained by pol-
icies of differentiation varies greatlye. The extent with which product
differentiation policies are successful is the crucial question, since the
variations from competition may be only slight or they may be drastic.

Other schemes of “differentiation® are avaiiable to the industry.
The industry mey %differentiate®™ emong markets or over time. Differen-

tiation among markets leads to price discrimination while differentiation
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39/ Ibide pe 233.

4/ Le Je Norton, "Differentiation in Marketing Farm Products®, Journal
of Farm Economics, XXI (1939), 3 (I), ppe 587-95e

41/ George J. Stigler, The Theory of Price, The MacMillan Company, New
York, 1947, p. 214 ff.
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over time involvee siorage in the red cherry industry. In a series of
thres &rticles,ﬂg/ Waugh, Stigler, and Shepherd analyzed the effecte
of market prorates. Waugh was concerned with the benefits to both
growers and consumers; however, the amalysis is applicable to other
levels in the trade channelse. Waugh wes convinced that it wes possible
to increase growers' incomes and at the same time, benefit consumers
and society through a system of market prorates. -7 Stigler's reply
to these implications essentially was a challenge of the polifical
feasibility of a system of prorates &s well as to someone's ability to
meke the necessary value judgments in terms of utilities and satis-
factiona.w Shepherd delved further into the theoretical aspects of
the problem in an attempt to formumiate the additional returns that
could be gained with varying degrees of elasticity of damand.ﬁ/

The problem of storage (a form of differentiation through time)

is one of serious concern to sny induatry. Johnson emumerates three

42/ Frederick V. Waugh, ™erket Prorates and Social Welfare", Journal
of Farm Economics, XX (1938), 2, 403-17.

George J. Stigler, "Social Welfe.re and Differential Prices", Journal
of Farm Economics, XX (1938), 3, 573=90 (Including a rejoinder by
Waugh).

Geoffrey -Shepherd, “"Price Discrimination for Agricultural Products®,
Journel of Farm Economice, XX (1938), 4, 792-807.

43/ vaugh, ope_cite pe 403.
4b/ stigler, op. cit. pp. 586-67.

45/ shepherd, ope. cit. ppe 806-06e
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motives for private storage.l'—é/ The first is the convenience motive;
the second is the contingency motive; and the third is the speculative
motive. From & packer's point of view, the speculative motive would
be the principal motive for storage with the other motives being more

1ncidental.ﬂ/ Johnson's approach is a ceteris pardibus approach using

the intengible concept of maximization of utility as a criteria for
storage. Yet the principles developed may be applied for most commod—
ities under most situations.

Methods of analysiss Literature pertaining to methods for analyz-

ing prices for the purpose of either measuring the effect of certain
factors on prices or for forecasting pricee is voluminous. Howsver,
there has been very little work done on the quantitative measurement
of the relationship between certain pre~determined factors and either
farm or pack prices of red charriee.l*—&/ Considerable work, though, has
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46/ D. Gale Johnson, Forward Prices for Agriculture, The University of
Chicago Prees, Chicago, Illinois, 1947, pp. 156-58.

47/ The uncertain expectations as to future supplies end demands con-
stitute a problem for those contemplating speculative storage.
Yet someone must store in order that consumers have an available
supply from one harvest season te the next, and private storage
usually accomplishes thie. It was pointed out earlier that
cherry packers have an aversion to volume storage and someone
else usually performs this function. Year to year storage in the
red cherry industry is also not considered to be wise by cherry
packers., A thorough anelysis of storage, similar to Johnson's
analysis needs to be spplied to the fruit packing industirye.

_‘1§/ Joseph M. Johnson did an economic study of the cherry industry in
1946 at Cornell University which was unpublished. In an attempt
to predict the farm price of cherries, his errors ranged from 17
to 32 percent.
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been carried on in the field of price analysis with other nonecitrus
tree fruite that is very useful in any price analysis of red cherries.
A great deal has also been written on methods of price analysis, and
the application of metnods to research in price analysis. Procedures
used for forecasting production of fruits are aiso interesting and
vorthy of mention. Some of the more pertinent of these three types
of studies will be reviewed in this section.

As was true with literature pertaining to the economic analysis
of the cherry and related induastries, the California station has also
contributed materially to a development of methoas of analysie. Follow-
ing his earlier study on clingstone peaches, Wellman published a mimec-
graph on the statistical analysis of the annual average f.o.b. prices
of canned peaches in 1959.ﬂ2/ VWellman was careful to point out that
the results he presented explained oniy what had occurred, and did not
forecast what would happen. But the analysis was supposed to serve as
8 guide to those interested in estimating either the probable price at
which & given quantity of canned peaches could be sold or the probable
quantity of canned peaches which could be sold at a given price under
specified conditions.

Wellmen used three price indicators in his analysis, nemely, 1)
total shipments of Californie canned peaches, 2) an index of non-
agricultural income in the United States, and 3) an adjusted index of
prices of competing canned fruite. Using these independent variables,

prices were explained within a range of error of O to about 6 percent.

49/ He Re Wellman, Statisticel Analysis of the Anmual Average F.0.B.
Prices ot Canned Clingstone Peaches, 192425 1o 1938-39, University
of California Agricultural Experiment Station, iMimeographed Report
No. 67, Berkeley, Oalifornia, June, 1939.
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The graphic method of muitiple correlation was used and the order of
the elimination of variabies was as listed above.

This graphic method of multiple correiation has received a great
deel of attention and use by agricultural economists. E. J. Workingi(y
has stated that every s‘l';ep in every type of price analysis can be
carried through by graphic methods, because graphic methods may be
used not only as a means of displaying date but also as a means of
computation. As compared with the formal method of least squares, the
accuracy of graphic procedures dependes upon the skill of the investi-
gator and upon the particular data to be useds Fitting regression
lines by eye usually results in the minimizing of perpendicular, rather
than vertical deviations. The formal least squares procedure can
accomplish just as much as the graphic procedure if it is adequately
supplemented i:y graphic metnods of displaying the data. But ites fault
lies in the fact that formal methods are time-consuming and difficult
to carry through «- especially when curvilinear relationships are
involved. However, as Working pointed out, graphic methods lose their
importance as a statistical tool as mechanical calculating machines
come into use.

Being one of its chief users, Wellman has written an open minded
paper on the application and uses of the graphic method of multiple
correlation.zl'/ He approached the problam by asking the following
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50/ E. J. Working, "Graphic Method in Price Analysis®, Journal of
Farm Economics, .XXI (1939), 1, ppe 357=45.

1/ He Re Wellman, "Application and Usee of the Graphic Method of
Multiple Correlation", Journal of Farm Economics, XXIII (1941),
1, pp. 311-317. -




three queationssﬁg/

l¢ %To what extent have research workers in agricultural
economice actually made use of the graphic method of multiple
correlation?"
2+ "On what kinds of problems have they used it?"
Se "In what ways have they used it?"
In his summery, Wellman's answers to these questions in part were:ié/
1. "The graphic method is not used universally by research
workers in connection with problems involving multiple

correlation analysis."

2. ™o date it has been used most widely in analyses of
factors influencing pricee and consumption.”

%« "The graphic method is used both as an aid in choosing
variables and types of functions prior to mathematical
treatment and as a substitute for mathematical correlation.”

In the discussions which followed Wellman's paperiﬁ/ it was gen;r-

ally conceded that the graphic method was a respectable procedure and
that users could employ valid subjective reasoning along with certain
objective measurements and get more realistic results. One serious
limitation still remained and that was the problem of duplication and
verification by two or more individualse The graphic method is quite
flexible.

A mathemetical treatment of the two methods was given by Foote end

Ives in order that the relationships between the two methods could be

54/ Warren C. Waite, "Place of and Limitations of the Method®, and
"Notes on the Discussion", Journal of Farm Economics, XXIII
(1941), 1, pp. 317-23.
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illustramed.iz/ They quoted Bean to the effect that the mathematical
bases of the method were that the multiple regression equation becomes
the equation of a curve when all the independent variables except one
are held conetant and that his method of successive approximation is
analagous 1o a mathematical iterative process which converges to the

26/

least squares solution. Now this rate of convergence (of the graphic
method to least squeres) depends upon the intercorrelation of the
independent variablasﬁZ/ and on the size of the error in the first
approximation. The correlation coefficient is determined from the
variance of the actual minmus the regression values of the dependent
variable.ig/ The correlation coefficient thus obtained is equal to a
coefficient computed using the least squares procedure provided the
graphic procedure is accurately done. Thus, the two methods are equally
valid. The graphic procedure seams to be the most expedient for obtainw
ing preliminary results or anelyzing the effects of curvilinear relation-
ships. Least squares seems to be generally accepted as a good msthod
where consistency and complete objectivity is desirable and the relation-
ships are linear.
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55/ Richard J. Foote and J. Russell Ives, The Relationship of the Method
of Graphic Correlation to Least Squares, United States Department of
Agriculture, Bureau of Agricultural Economics, Washington 25, D.C.,
Statistics and Agriculture Ne. 1, April, 1941,

56/ Ibide pe 2. Ls He Bean was the originator of the graphic method in
1929.

Ibide. Pe 160

& &

This procedure is valid since the correlation coefficient is essen-
tially an index of the amount of reduction in the variance of the
actual values by knowing the influence of the independent variables.
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Perhaps more important from a methodological point of view than
whether one correlation procedure is used in preference to another is
whether correlation is the best method to use in analyzing price relatione
ehips with other variables. Working analyzed the methods used in price
forecasting in 1930, just at the time correlation was being generally
used.ﬁg/ He compared several methous that were used to forecast prices.
The most simple method absolved itself of any relationship to statis-
tical procedures. A second method involved an informal use of statis-
tics, and a third method involved formal statistical tools. These
methods were self-explanatory and Working concluded without question
that for the measurement of covariations, the formal statistical pro-
cedure was best. Working's final conclusion that "methods of price
forecasting should include two processes: first, the statistical
analysis -~ that is quantitative measurement of the relationships of
covariation of the past; and, second, an analysis of whether these part-
icular relationships may be expected to be obtained in the fu’t.ure“.@/
Working did not mean to imply that the processes should be separate and
distinct, but should be cerried on simultanecusly as the particular
problem requires in the process of reasoning.

Sturges has constructively criticized the use of correlation in

price analyéia.ﬂ'/ He pointed out that the current attitude towards

59/ Elmer J. Working, “Evaluation of Methods Used in Qommodity Price
Forecasting", Journal of Farm Economics, XII (1930) 1, pps 119=39.

6_0/ Ibid. Pe 155.

61/ Alexander Sturges, "The Use of Correlation in Price Analysis"”,
Journal of Farm Economics, XIX (1939), ppe. 699-706.
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correlation was one of skepticiem, or at best, uncertainty. But he
stated that Mother sciences have found the accurate application of
statistical inference essential to progress beyond their initial devel=-
Opment.".6—2/ Sturges lists three fundsmental steps in the construction
of a price anelysis. His first step was the consiruction of an a
priori basis for a causal relationshipe The next etep is to calculate
what experience would have been expected if the selected relationship
would have been the true one. The final step is to compare the ex-
pected relationship with the relationship that actually occurred. The
smaller the discrepancy in the final step, the greater is the reason
to accept the & priori hypothesis. But this concept of emallness or
largeness must be tested using the theory of probability and the con-
cept of samplinge Sturges believes that one should appreciate that:

"Correlation procedure is not a means, except quite indirectly, of

discovering the truth, but only of testing hypotheses as to what the

truth consists."6/ Thus, correlation involves both a causal a priori

hypothesis and ;.n agreement of this hypothesis with fact. In order to
test the significance of the correlation coefficient it should be de-
rived from data which satisfy the requirements of independence, of homo-
geneity, and of normality. Correlation then, according to Sturges, be-
comes a-t'zseftzl tool in price analysis upon which reliance can be placed
to the extent of predetermined probability limits.

As an example of the application of correlation to price analysis

in this more recent setting, it is intereeting to return to the latest

62/ Ibid. p. 700.
_6% Ibid. Pe 7020
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work at the Celifornia station with canned clingstone peaches,ﬁ/
canned apricota,éz/and. canned pears'.6—6/ In these three works, the
graphic method of multiple correlation was abandoned in favor of the
least squares procedures. The independent variaples for peaches were
unchanged from Wellman's. study in 1959.g/ However, in Hoos' re-
port, a logarithmic reia.tionahip was used between the f.o.b. fsrice
of canned peaches and the index of United States non-agricultural
incomes The same sort of relationship existed between the f.o.b. price
of canned apricots and the index of non-agricultural income. However,
for canned Bartlett pears, there existed in addition to the price-
income logaritimic relationship, a logarithmic relationship between
f.0.b. prices and domestic shipments. Hoos portrayed all of his re-
sulte graphically, showing the net relationships between each indepen-
dent variable and price with the other independent variables held con-
stant at their mean values. By exhibiting the net relationships in
this manner the seme relationships between price and each of the ine

dependent variables as were shown by Wellman with the graphic procedure.

64/ Sidney Hoos, Statistical Analysis of the Annual F.0.B. Prices of
Clingstone Peaches, 1924=25 to 194849, University of California
Agricultural Experiment Station, Mimeo. Repe No. 96, Berkeley,
Oalifornia, June, 1949,

65/ Sidney Hoos, Statistical Analysis of the Annual Average F.0.B.
Prices of Canned Apricots, 1926m27 to 1948-40, University of Calif-
ornia, E‘éricultural Experiment Station, Mimeographed Report No. 97,
Berkeley, Oalifornia, June, 1949,

66/ Sidney Hoos, Statistical Analyeis of the Annual Average F.0.B.
Prices of Pecific Coast Canned Bartlett Pears, 1926-27 to 194849,
University of California, Agricultural Experiment Station Mimeo-
graphed Report No. 98, Berkeley, California, June, 1949.

67/ He Re Wellman, ope cite. pe l.
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It is interesting to note that the adjusted index of competing fruit
prices in each case includes the other two fruite plus canned pineapples.
(The index is adjusted by deflating with the index of non-agricultural
i.ncome). Thus, for canned clingstone peaches, the index of competing
fruit prices was composed of canned pears, canned apricots, end canned
pineapples. It is also interesting to note that in spite of the ad-
ditional years involved in Hoos' study and also the fact that logar-
ithmic relationehips were used, “the mnet relationships betwesn prices and
individual independent variables were very similar in the two periods.
A comparison of Wellman's with Hoos' study seems to emphasize that
the graphic procedure is a vélid procedure when well performed. Also,
they tend to show that when the correlation coefficient is relatively
high, a fairly stable relationship through time can be expected.
Turning now to a brief discussion of demand and the measuring of

changes in demand, Thomsen has given the latter some attention.éé/
Chenges in demand involve the concept time and Thomsen criticizee Henry
Schultz!s correlation studies for including time as one of the indepen-
‘dent varisbles as an attempt to measure these changes in demsnd. 1In
Thomsen's words :§-2/

"Attempts have heen made to measure such shifts in the same

multiple correlation analysis wherein the curve itself is

determined. The late Professor Schultz, in his book, ™The

Theory and Measurement of Demand", measured these shifts by

including time as an independent variable in his equations.

This is similar to the use of time trends of residuals as a

catch-all in graphic multiple correlation, once rather
popular but subsequently frowned upon even by those most
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68/ F. L. Thomsen, "Measuring Changes in the Demand for Farm Products",
Journal of Ferm Economics, XXI (1939), 1, pp. 132-14l. .

62/ Ibido Pe 154.
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liberal in their attitude toward correlation procedures. There

are come reasons for doubting that the time trends representing

so=called shifts in demand really do represent such changes.

In any event, such measurements cannot be depended upon in

commection with projections into the future, since there is

nothing in the analysis itself to indicate when or why a change
in degree or direction of trend may occur. Also, they do not
help much in discovering the causal factors associated with
shifts of a curve."
Thomsen does not discount time as being important in measuring changes
in demand but only frowns upon ite usage in correlation analysis as
suche Variasbles which have the time effect inciuded in them should be
used instead of time alone as an independent variable, according te
Thomsen. His discussion of the various measures of purchasing power
centered around general price indexes and various national income fig-
urea.Lo/ His conclusion was that some measure of national income was
probably best, yet of the various income estimates available, numerous
valid arguments could be propounded for any of the measures.

Tintner also eriticized the use of time as one of the independent
variables.ﬂ/ Tintner argues that time is important and in the proper
integration of economic theory to statistical procedures it cannot be
over-lockede But, Tintner believes that all of the parameters in a
demand curve are functions of time and instead of a simple linear de-
mand curve being written as Y = A ¢ BX it should actually be written
as Yy & A, ¢ ByX, vhere all of the quantities ere a function of timee.
The difficulty, however, lies in the difficulty of being able to de-

rive the time influences and here is where the contribution of economic
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79/ 1Ibide pp. 137 £f.

71/ Gerhard Tintner, "The Theory and Measurement of Demand", Journal
of Farm Economics, XXI (1939), 3 (I), p. 610.
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theory to statistics cen be made.

In a note in the Journal of Farm Econonics, Stecklg/ pointed out
that changes in demend due to increases in population have a different
effect on altering the position and shape of the demand curve than
changes due to, for exasmple, an increase in income. Steck's argument
is that if the population doubles, and the new population has twice the
demand (i.e. twice as much product will be taken at every price) the
shape of the curve, or the slope if it is a straight line, will changee.
Closer examination of the new curves reveals that at each price, both
curves have the same elasticity, that is, they are iso-elastic. From
a statistical point of view in time trend analysis, the cause of the
changes in demand are important since the elasticities at each price
mey or may not be the same causing the quantity teken to react differ-
ently with price changes. Again, economic theory playse an important
determining role in statietical price analysis.

Forecasting demand and production. The problems in forecasting

the demend for agricultural products have been analyzed by Cavin in

connection with the outlook work of the Bureau of Agricultural Econoe
micmb/ One phase of this type of forecasting 1s the preparation of
individual commodity outlook statements. Cavin used meat animals for
an example and grouped the procedure into three ateps.w In the first

step, a forecast of production and output for the ensuing year is made

12/ Leon J. 8teck, "Effect of an Increase in Population on the Shape of
the Demand Curve®, Journal of Farm Economics, XVI (1934), 3, pe 535.

73/ J. P. Cavin, "Forecasting the Demand for Agricultural Products",
Address, joint meeting, American Statistical Association, and
Americaen Farm Economic Associatione.

lly Ibido Pe 70
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without much regard for the outlook for demend. The belief with regard
to demend is that it has very little effect upon the supply in the short-
run. The second step for meat animals involves a distribution fore-
cast, The distribution forecast involvee a determination of the extent
to which total suppiy will be distributed between carry-over stocks,
military requirements, foreign shipments, and domestic consumption. The
third step is the price forecast. This step consists in relating the
forecast of meat consumption to the forecast of disposable income. Cavin
describes the method of price forecasting used by the Bureau since the
wer, the price-structure approach as compered with the multiple corre-
lation of time seories. This procedure involves a separate estimate for
each item in the price structure starting with retail prices and conclud-
ing with farm prices. Many estimates are thus made before the final farm
price estimate is reached.

Of economic forecasting in general Cavin states,zz/ "Economic fore-
casting is still exceedingly unsatisfactory, and I am sure that some eco-
nomists regard it as a vice from which the virtuous should resolutely ab-
stain" But on this he concludes that so long as individuals must make
decisions based upon judgments of the future, economic forecasts will be
made. The great caution which he asserts is that the user of these eco-
nomic forecasts should not be misled by inaccuracies inherent in either
the data or the methods employed.

Cavin's method as outlined for meat animals would apply fairly well
in the anaiysia of prices for some of the highly perishables or even pro-

cessed perishables such as red cherries provided that the data were avail-
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75/ Ibid. p. 10.
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able and accurate. The first step as listed by Cavin was the making of
an estimate of production. Palmer and Schlotzhauer have evaluated the
accuracy of fruit production forecaete.zg/ Forecasts of fruit production
during the growing season have been made by the Crop Reporting Board
since 1914, The par or 100-percent full-crop-condition method has been
used to indicate future production. Palmer and Schlotzhauer described
and evaluated this method along with a second called "condition corre-
lated with yield per acre", and a third known as "condition correlated
directly with total production®.

In the par method, the pa; of production is derived for past seasons
by dividing the estimate of the final production by the reported per-
centage of a full crope The current season par is then determined by a
projection of the trend of pars. Abnormal circumstances are allowed for
in addition to the trend projection. The percent of par is then related
to production in order to forecast physical production.

The second and third procedures: involve the correlation of the per-
cent of full crop with either yields or production, then correlating
the residuals with time in order that trends could be removed. Abnormal
adjustments are also made in these procedures.

Part of Palmer and Schlotzhauer's conclusionsZZ/ were that there
were no great differences among the three methods tested and all of the

methode yield estimates that agree very closely with the estimates of

the Orop Reporting Board.

76/ Oary D. Palmer and E. O. Schlotzhauer, "Methods of Forecasting
Production of Fruit®, Agricultural Economics Research, II (1950),
1’ pp. 10-19.

11/ Ibid. Pe 17'
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The variability of the Orop Reporting Board's June 1 estimates of
red cherries with the final estimates were interesting to note. For
the United States in the years 1940-47, the standard error as a percent-
age of the mean was 14, but the ratio of the average of the first fore-
casts to the average of the final estimates was 100.2. Individual states
varied tremendously. As an example, for Michigan the relative error was
53 percent and the ratio of the average of the first forecasts to the
final estimates was 94. For New York the figures were 43 and 120 re-
spectively. From a cursory observation of the variability of state
production forecasts, it appears that error for individual states are
averaged out almost entirely for the United States as a whole. Thus,
there is considerable error in the estimation of production for in-
dividual states even as late as June l.

Summerye The literature pertaining to the red cherry and similar
industries is fairly sketchy. Two of the Pacific Coast states, Oregon
and California have made rather thorough economic studies of the cherry
industry in their respective states. But, of course, the main emphasis
in each case was on sweet rather than red cherries. Two studies pertain-
ing to the economic aspects of red cherries stand out in Michigan. One
of these consisted of a very comprehensive survey of cherry tree popu-
lation by age groupa. This wae made primarily for the purpose of project-
ing longer time production trends. The other study consisted of an
analysis of red cherry prices and price relationships of the early
‘thirties. Very little has been done in Michigan since these two studies

except to assemble further data.
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Considerable work has been done by the Californis station with the
economics of similar industries. Most of the besic studies were complet-
ed several years ago, but the date and the application of results have
been kept fairly current. This is especially true for the price analysis
portions of the studies.

No attempt has been made to analyze the economic charecteristics of
the industry from the standpoint of the emount of perfectness or imper-
fectness of competition existing in the industry. From the standpoint
of evaluating various pricing policies in the industry, this type of
analysis is fundamental. Also, an understanding of the nature of the
demand curve is necessary in order that shortage policies may be accurate-
ly evaluated.

Several stations have undertaken many studies in price analysise.
Californie, however, has made the moet use of these studies insofar as
the fruit industry is concerned. Their studies with clingstone peaches,
apricots, and pears are most notable. They have contributed materially
to the development and use of methodology. Their early studies were
largely developed around the principles involved in the use of graphic
multiple correlation techniques. Their later studies have made the
transition to the mathematical methoas of correlation.

Though the literature is fairly sketchy, there is enough so that
a. foundation is established for analyzing and evaluating the red cherry
industry in Michigane Procedures are well enough established so that
they can be useful within a certain range of discretion. However, new
techniques and a further development of present techniques can aid

materially in establishing broader sound principles of analysise.



CHAPTER III
SOURCES OF DATA

Secondary sources of date pertaining to the red cherry industry are
fairly limited. One of the most thorough compilations of data was pub-
lished by Cornell in March, 1948.y The purposes of this compilation
vere to gather together all existing information, to indicate how such
information may be revised for greater utility, and to suggest the cole
lection of certain essential statistics not yet available. In short,
the data covered most of the economic phases of the cherry industry in-
cluding location, production, utilization, prices, and costs for both
the United States and New York State. Data on production were also tab-
ulated for the important individual commercial states as well as for the
United States for both sweet and red cherries.

The Michigan Cooperative Crop Reporting Service completed a cherry
survey in Michigen in 1949.3/ Much of the information collected dealt
with the mumber of trees by age-bearing groups by selected territories
in Michigan. This essentially represented a bringing up=-tc-date of cen-
sus data on tree mumbers. These data aid in estimating future pro-
duction potentials. Other data collected in the survey included prices
and total values of cherries but particular emphasis was on potential
production.

The Buream of Agricultural Economics publishes data of historical
importance on fruite and nuts at irregular intervals. For example, data
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y Thomes Fe Carroll, Cherries, Background Information and Stetistics
of Fruit Marketing I, Cornell University Agr. Expt. Sta., A. B.
862, Ithaca, New York, March, 1948

g/ Anonymous, Michigan Cherry Survey, Michigan Cooperative Crop Report-
ing Service, Lansing, Michigan, 1949.
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on the production and utilization of 13 non~citrue fruits for 1934=46
were published in 19475/ and data on bearing acreages 1919-1949 were
published in 1949.&/ Data pertaining to both red and sweet cherries
are includede These publications were drawn upon for various useful
historical information.

The most useful estimates of production are those published by the
Bureau of Agricuitural Economice. These estimates are made by the Bur-
eau on Jume 1, June 15, and July 1 each year by states for the commer-
cial producing states. The most useful of these forecasts of production
is the mid-June forecaat.é/ This estimate becomes available about June
2]l each year and it is the latest available official estimate of pro=
duction prior to harvest. Prices for the current season are strongly
influenced by this estimate.

There are other very useful publications that cerry data of current
intereste The National COanners Association publishes a monthly report
on stocks in canners hands. Business publications carry vital statistics

on the economic situa‘bion.—éj

3/ Anonymous, Fruits (13 non-citrus) Production and Utilization 1934~46,
United States Department of Agriculture, Bureau of Agricultural Econ-
omics, Washington 25, D. 0., July, 1947.

4/ Anonymous, Fruits and Nuts, Bearing Acreage 1919-1946, United States
Department. of Agriculture, Bureau of Agricultural Economics, Washing-
ton 25, D. C., Jamery, 1949,

5/ Anonymous, Sour Cherry Production in 5 Eastern States, United States
Department of Agriculture, Bureau of Agricultural Economice, Washing-
ton 25, De Ce, 1 p. mimeoe. annually, June 15.

6/ e+ ge Annonymous, Survey of Current Business, United States Departe
ment of Commerce, monthlye.
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A very serious limitation to the secondary sources of date per-
taining to the red cherry industry is that prior to 1938 the data did
not distinguish between red and sweet cherries. It is very difficult
to estimate levels of production and prices prior to this time. Other
information such as the age distribution of trees and bearing acreages
also did not differentiate between the two kinds of cherries.

Many other secondary sources of data appear as other govermment
publications, experiment station bulletins, and the like. Some of
these have been reviewed in Chapter Il while data in others are large-
ly duplicated in other later publications.

The major portion of the data relating the size of the pack by
types of pack was compiled from unpublished reporte sent in by cenners
in Michigan, Wisconsin, and Ohio to Professor Roy E. Marshall, Depart-
ment of Horticulture, Michigan Stete College. Other commercially ime
portant states aleo compile this information so that the size of the
total pack each year may be known by all cenners. These. data were
aveilable since 1931.

Pack price data on number 2 and mmber 10 cans, 1927 to 1934,
were published by the Michigan Agricultural Ekperiment Station in 1955.1/
These price series were discontinuzed in 1935 because of lack of interest
on the part of the industry. Consequently, the price data since 1935
had to be gathered directly from packers. These data were collected by

personal interview from more than 30 packers in Michigan during March and
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1/ Roy E. Marshall, Production and Price Trends in the Pitted Red Cherry

Industry, Michigan Agricultural Experiment Station, Special Bulletin
258, February, 1935.
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April, 1949. Monthly prices, when available, were tabulated on work
sheets by type of pack by years for as many years as were available
from each of the packerse. Average smmual prices were recorded by type
of pack by years when monthly prices were not available. Data were
collected for frozen red cherries in 30 pound tins in addition to that
for number 2 and number 10 cans. Average annual prices were computed
by weighting average plant prices by size of pack. Prices for 1935,
1936, and 1937 were estimeted from average relationships with ferm
prices since none of the plants surveyed could furnish data for these
years.

In addition to the price data tabulated directly on the work
sheets at the time of interview, a questionnaire was prepared for the
collection of miscellaneous 1nformation.§/ Data on the relationship of
cherries to total volume of business, costs of storage, and costs of
processing were recorded by years, when possible. These data were de~
signed to supplement other data gathered either from primery or second-

ary sources in such a way as to aid the accuracy of analysis.

8/ See Appendix A for a copy of the schedule used.



CHAPTER IV
THE RED CHERRY PRODUCTION INDUSTRY

Through the years, the red cherry industry has become a highly
specialized business which hes localized in the most favorable areas in
the United States. Whereas a large mmber of farms report the growing
of a few cherries,-]-'/ the commercially important areas are concentrated
in a few townships and on relatively few farms throughout the United
States. In the United States in 1947, cherry growing is about a fifty
million dollar industry.y However, red cherry production is concen~
trated within the boundaries of twelve states (Figure l)e These twelve
states are divided in a ratio of seven to five betwsen the West and the
Easte In the seven western states (Weshington, Oregon, Montana, Idaho,
Utah, Colorado, end California), Washington has been the most important
producing state followed by Colorado, Oregon, and Uteh.

The commercially important areas within these states are located
in a small mumber of counties. Washington and Oregon have ten important
producing counties each, but the importance of red cherries has been gen-
erally diminishing since the year 1940 in these states. Colorado and
Utah seem to be maintaining or increasing their total production while
the other western states are of little importance.

Of the five eastern states, Michigan, New York, and Wisconsin are
the most important producing states. Michigan is by far the most im-
portant producing state of the group, accounting for about one-half of
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1/ 34,551 farms in Michigen, 1945 census, es compared with 54,021 in
1935,

_2/ Thomas F. Carroll, Cherries, Background Information and Statistics
for Fruit Marketing I, A. E. 662, Cornell Universiiy Agricultural
Experiment Station, Ithaca, New York, March, 1948.
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the red cherries produced in the five-state area. Within Michigan,
eleven counties account for almost all of the commercially produced red
cherriess New York's production is localized in about seven counties,
vhile there are onli one or two important counties each in Ohio and
Pennsylvania. Wisconsin is a very important producing state and Door
county, Wisconsin, 1s the most important red cherry producing county
in the United States.

As between the seven western and the five eastern states, it

should be pointed out that the production of sweet cherries is relative=-

ly unimportant in the eastern areas. OCalifornia, for example, produced

enough red cherries to be commercially importent at one time, but as of

1946, there ware nmo red cherries reported for commercial purposes.é/

Washington, Oregon, Montana, and Idaho produce about 90 percent sweet

cherries and only about 10 percent red cherries. Utah produces about

50 percent of each, but more than 90 percemt of Colorado's production is

red cherries. In the five eastern states, Wisconsin does not report any

sweet cherries as being commercially important. The other four states!
production is divided about 90 percent for red cherries and only 10 pere
cent for sweet cherries.ﬂ/

3/ Computed from data in Carroll, Op. Cit.

ﬁ/ Even éhough both red and sweet cherries have similar cultural require-
ments, they are quite different for ecomomic purposes. Sweet cherries
are utilized primarily in their fresh form, used canned for dessertis,
or brined. Red cherries are mostly canned or frozen for use in pies
or other bskery products. Thus, the two kinds of cherries, besides
being grown in different areas, are handled differently and used for
different purposes. They can hardly be considered as competing pro=-

ducts even though they compete for the use of land within the same
aret.



%

Price and production stability. In general, the total production

of cherries has been most stable from year to year in the sweet cherry
producing states, while in the red cherry producing states considerable
year to0 year variability has occurrediz/ Of all the states, the re-
lative variability of production in Washington appears to be the least
although there has been a marked upward trend in its production. Among
the red cherry producing states there is a marked tendency for product-
ion to vary directly from year to year especially in the five eastern
states. But the larger the production in a state, the greater seems to
be the variability in total year to year production.

This tremendoue variability im production from year to year would
naturally be expected to be a contributor to year to year price in-
stability. Since 1933, both prices and production of red cherries in
the United States have exhibited an upward trend. The upward trend has
been greater for prices than production. But production has exhibited
considerably more variability about the trend than has pricess The exe
pected relationship between production and prices would be inverse, i.e.,
when production rises from one year to the next, prices fall. However,
from 1933 to 1948 this did not appear to be a consistent relationship.
In seven of the sixteen years the relationship was direct, i.e., when
production rose, prices also ross. The conclusion reached upon examine
ation of these pricewproduction relationships is that the two variables
are not highly oorrelated.é/

5/ Ope Cite cf. Tables 19=22, ppe 50~53+

6/ ©f. Chapter V.
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Although the price of sweet cherries usually follows the price of
red cherries very closely, there have been discrepancies through time
that have probably been the cause for pert of thies lack of correlation
between prices and production of all cherries in the United States as
a whole. Sweet cherries usually sell higher than red cherries, but in
1946 red cherries were about one cent per pound higher then sweet
cherries. This discrepancy was even greater in 1949 after they had sold
for about the seme price in 1948. Thus, there appears to be a narrow-
ing of the spread between the prices of red and sweet cherries.

As was mentioned previously, five of the seven red cherry producing
states are located in the East and produce the bulk of the total United
States commercial outpute Of these five states, Michigan has been the
most important producing state (Table I). Michigan's 1948 production
of 69 thousend tons represented 56 percent of the total 5 state pro-
duction. Wisconsin's 25 thousand ton output was almost 20 percent of
the total while New York's production of 20.5 thousand tons accounted
for about 17 percent of fhe total S5e~atate production. Pennsylvania and
Ohio together had about 7 percent of the totale

The trends in production in individual states are worth notinge. The
general trend in production in Michigan has been upward, and in recent
years the total production has surpassed the total 5-state output or
earlier so-called normal years. New York has had no perceptible trend
in production since 193l. As compared with total output, New York's
position has declined relative to the total. Wisconsin has shown an
irregular upward trend end in recent years has been a higher producing

state than New York. Since Wisconsin's commerciel producing area is
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highly localized in and around Door County, total production is ese
pecially susceptable tp the vicissitudes of the weather in this vicinitye.
This, in part at least, accounts for ‘Wisconsin's wide variations in total
production fram year to year in addition to the variation due to the up-
ward trends Production in Pennsylvania sppears to have been fairly
stable since 1931. This means then that Pennsylvania's total production
is declining relative to the totale Ohio has been a relatively un-
importent producer in comparison with the other states. Ohio's pro=-
duction haes tended to decline both absolutely as well as relatively
since 1931. Thus, Michigan, New York, and Wisconsin are the large pro-
ducers with Pemmsylvania and Ohio being important only in somewhat of a
marginal sensee.

5=-State production and prices. Narrowing the concept of total pro=-

duction from that used in comnection with the output in twelve states,
red cherry production only in these five states, as computed in Table I,
may be compared with prices (Figure 2). Here the upward trend in pro=-
duction as well as the irregularity in production from year 1o year shows
upe Prices also have tended upward although recently there appears o
have been a tendency for them t¢ remain below the trend. Production and
prices have moved in the same direction in seven of the eighteen years
since 1931. The magnitude of these movements would lead one to the con-
clusion that the correlation between Michigan farm prices and the Swstate
production of red cherries is alsc lowe However, the fluctuations appear
to0 be of less megnitude than those comparing l2-state production and

prices which would indicave a somewhat higher correlation.
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Teble I. -- Production of Red Cherries, 5 States, 1931 to 1948.

YEAR STATE
Michigean ©New York Wisconsin Pa. Ohio Total

tons tons tons tons tonse tons
1951 25:500-/ 15.860h/ 8,06 ‘; 6,700%/ 6, oog/ 60,620
1932 23, 500-/ 25,30 10, 0305/ 6,61 4, 190'/ 67,432
1953 32,200/ 9.950-/ 11,00 s,400Y  3,770Y 62,300
1954 32,900%, 18,190-/ 7,7 5 4209/ 21 Y, 69,450
1935 33,9 20,22 10,900-/ 0%, 78,060
1936 34, 6005/ 11,7 o—/ 4105/ 1,600-/ 53,810
1957 39,300¢ 19, 200-/ 10,600-/ 6,290  3,830Y 79,220
1938 19,000 15,500 7,700 4 000 1,880 48,080
1959 38,400 26,000 7,800 7,200 3,780 83,180
1940 45,600 20,000 13,900 65300 3,160 88,960
1941 27,700 14,500 15,600 7,300 4,380 69, 440
1942 46,500 a7, 000 8, 400 7,400 4,050 93,350
1943 10,800 10,100 2,600 2,900 650 27,050
1944 50,000 19,400 15,000 7,900 2,770 95,070
1945 14,000 7,300 7,300 3,600 2,200 34, 400
1946 60,500 15,500 20,000 4,600 2,100 102,700
1947 49,500 14,800 9,000 4,600 2,120 80,020
1948 69,000 20,500 25,000 6,500 1,760 122,760

8/ Estimeted from relationship between pack and production in later
' yearse

Estimated from average relationship of 883 percent between red and
total cherry production in later yearse.

e

Estimated at 100 percent of total cherry production.

& g

Estimated from a projection of trend backwards from 1938 at a rate
8.5 percent per year beginning with 74 percent as the average re-
lationship between red and sweet cherry production.

o/ BEstimated from average relationship between red and total cherry
production at 85.5 percent.
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As has already been mentioned, Michigan has been the most important
of the commercial red cherry producing states. Because of this, pro-
duction in the 5-state area is heavily weighted by the production in
Michigene Consequently, there is a large emount of similarity between
the movement of production in the 5-state area and the movement of pro-
duction in Michigan. There has also been an upward trend in production
in Michigen since 193l. Also, there has been tremendous year to year
variation, especially since 1940. This phenomenon seems to be consise
tent with the production patterns of the other producing ereas. This
could reasonably be due to the fact that as production tends upward,
hazerds such as weather influence the size of the crop proportionately
more. That is, areas representing either a further extension of the mar-
gin or a further intemsification of the margin would be similarly affect-
ede For exsmple, an extension of the margin by bringing in new lands
usually means that the land is less suitable than that already under cul-
tivation. With extremely favorable exogenous conditions the production
potential is great, but the hazards are usually equally as great with un-
favorable exogenous forces. A further intensification of the margin of
cultivation usually increases its wvulnerability to these exogenous forces
unless they tend to counteract these influences. Applying more fertiiizer,
following better p;uning practices or initiating other similar cultural
practices might increase an area's vulnerability to the vicissitudes of
the weather. However, if the ﬁnﬁroved methods included such things as
irrigation to combat drouth or smudge pots for protection from frost, the
effect of these hazards of nature are reduced. The first group of
prectices are probably more prevalent than the second so that it is safe

to assume that intensification as well as extensification increases the
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potentiel year to year variability of red cherry production.

Red cherries and farm income. As was pointed out earlier, the farm

value of cherries in the United States totalled esbout fifty million
dollare in 1947. In Michigen alone, the farm value of the production
of red cherries exceeded eighteen million dollare (Table II). In the
more recent years, the total value has been about ten million dollars.
The total value of the five leading fruit crops (epples, peaches, pears,
grapes, and plums), excluding cherries, that are grown in Michigan have
been important sources of income for Michigan farmers, totalling a high
of thirty-four miliion dollars in 1946, Percentagewise, cherries have
yielclied as low as only seven percent &s much income as the other five

fruits in 1943 and as high as about sixty-four percent in 1948.

Table II -- Total Value of Production of Six Fruits, Michigen, 1936=48.

YEAR OROP
Apples Poeaches Pears Grapes Plums thgg ies
(thousands of dollars)
1936 6,488 2,84 971 1,246 144 2,076
1937 5,141 2,899 869 1,201 178 3,183
1938 4,600 2,112 901 640 112 1,273
1939 4,802 2,442 727 1,259 179 1,613
1940 59245 2,394 926 955 192 2,645
1941 6,322 3,275 1,091 1,202 215 2,548
1942 9,406 4,600 1,300 2,622 277 4,650
19 15,719 6,848 1,077 3,751 410 1,858
19 15, 301 10,368 1,782 3,168 585 7,800
1945 4,225 10,120 350 1,863 224 4,116
1946 15,876 10,200 1,636 4,247 600 18,029
1947 8,296 7,650 1,398 3,740 420 9,504
1948 8,9565/ 6,70 7595/ 2,8 3525/ 12,4205/

Source: Crop Reports for Michigan, 1947 and 1949.

8/ Preliminary.
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The industry in Michigan tends to be localized along the eastern
shoree of Leke Michigan to a depth of one or two counties and this area
probably constitutes the area of first choice insofar as red cherry pro-
duction is concerned in the United States (Figure 3). Adhering more
precisely to the principle of first choice which states that: “"Prices
will tend to be such that the (commodity) with the more limited total
potential area will have the choice of the territory",l/ the optimum
location for cherries in Michigan is the Grand Traverse Bay area. In the
two counties, Grand Traverse and Leelanau, thirty-seven percent of the
bearing trees of the state are locateds Midway along the shoreline to-
wards the south is Oceana county which has about twenty percent of the
state's tree population. Berrien county in the extreme southwestern cor-
ner of the state is the only other county in Michigan with ten percent or
more of the tree population of the state. These four counties which have
about seventy percent of Michigan's red cherry production potential con-
stitute the heart of the area of first choice for the crop and illustrate
the high degree of the localization of the industry within the boundaries
of the state.

Aside from the major producing area dong the shoree of Lake Michigan
there are two other areas of minor economic importance. One is located
in south-central Michigan and the other is located in the "thumb" area.
In the south~central area the soil and its topography is especially adapt-
ed to fruit culture but the climate is sometimes rather hazardous. The
climate of the thumb area of Senilac and Lepeer counties is tempered some-
what by the lakes which lie to the east. Neither of these latter two
areas is important economically, yet they represent the only commercial

production areas outside of whaet is commonly considered as the cherry pro-

ducing ares in Michigan.

1/ Richard T. Ely and George S. Wehrwein, Land Economics,(New York: The
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Production and price trends. Red cherry production has been increas-

ing over a period of years in the United States as well as in Michigan.
One measure of the growth of the production of cherries is the number of
bearing trees (Table III). The census mgkes no distinction between red
and sweet trees, yet the data are fairly representative of the red cherry
production situation. These data show a steady increase in the number of
trees from 1890 to 1935. Following 1935, tree numbere have declined pri-
marily as a resuit of the lack of replacement stock from the non-bearing
groupe For Michigan there was an increase in the ratio of non-bsaring

to bearing trees in 1948 which will tend to offset a future decline in
tree mmberss. But tree mmbers are not accurate measures of production.
The weather, of course, is always a hazard that is difficult to reckon.
Then, too, technology improves through timse. When all factors are con-

sidered, and even though tree mmbers have fallen since 1935, there has

Table III. -~ Red Cherry Tree Numbers in Principal Cherry Producing States,

1890-1945.,
Census Year Trees in Red Cherry Producing States Trees in Michigan
Bearing Non~bearing Bearing Non-bearing
miliions of trees
1890 1.7  -—- 5 —
1900 51 ——— «90 ——
1910 e17 2.00 76 54
1920 4.71 1.21 1.08 35
1930 3.84 2.20 1.19 99
19%5 5.88 1.61 2.25 5S4
1940 5012 1.07 2.14 «39
1945 4,50% —— 2,07%* o58%%

Source: OCarroll, ope cit., p. 6.

» Estimatede.
%% For 1949 from Michigan Cooperative Crop Reporting Service, Lansing,

Michigan.
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been & general trend upward in total production. Whereas the total pro-
duction fluctuated around the seventy-five thousand level in the early
'thirties, it had increased about twenty-five thousand tons to one-
hundred thousand tons by the late !forties. This general upward trend
was also true for Michigane In Michigan, the total amount of red cherries
produced increased from about thirty-five thousand tons to more than fifty
thousand tons from 1933 to 1948. During this period of generally rising
pfice levels, the incentives were for more intensive culture of existing
orchards as well as for an expansion in the number of orchards.

The rather severe fluctuations that have occurred in total production
in addition to the general trend upward, are characteristic of the pro-
duction of most other deciduous tree fruits. Production tends to be fair-
ly high one year and small the next. With cherries, and with few exceptions
for both the United States and Michigan, this pattern has been borne out.
Two  exceptions to this pattern during the years 1933 to 1948 were 1935
anﬁ»l940 vhen production increased for the second year in a row in both
cases.

Problems sssociated with growthe This rapid growth of the red cherry

industry has ceused the magnification of some of the probiems that have ex=
isted in the past in the red cherry industry in Michigan. At the farm
level many exogenous forces wisld a decided influence upon the growers
actual or anticipated production, price, end income. As is true with most
fruit crops, the weather is probably the most important single potential
hazard facing the producere. Unfavorable weather in almost any season of
the year is dengerous. However, from bloom to harvest time, favorable

weather is extremely important in order for growers to be assured of high
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productions From an individual grower's standpoint, he is usually ine
terested in high production regardiess of the level of aggregate pro-
duction. It is generally assumed that most fruiis have an inelastic
demand. In such cases, restricted or low production yields higher total
revenues to all growers than unrestricted or high production. But with-
out production control or restrictions, an individual grower will attempt
to maximize his profits under his assumptions as to future price expecte
ations and anticipated production. The ideal situations exists of course,
vwhen expectations are singlewvalued and are fulfilled for all growerse
However, when an individual's production anticipations are fulfilled and
other growers have overestimated production (i.e. aggregate production

is low), the individual gains a relatively more advantageous position.
Price and production are the big uncertainties confronting producerse.

As the harvest season approaches, the volume of production becomes more
and more certaine. When production is fairly well determined, themn the
price must be establisheds The price is usually established just prior to
or at the beginning of the harvest season. The aim of the growers and
packers is to agree on a price that will not change as the harvest sea-
son progresses uniess other exogenous forces act to materially change the
actual production from that estimated.

Sumpary. Some of the economic problems facing the red cherry in-
dustry have been considered. These problems hinge directly on price un-
certainty and ite effect upon income. An objective analysis, though
limited by the kind and quality of the available analysis, should in-
dicate quantitatively what has had to be judged heretofore as qualita-
tive. Further, by empkying independent variablee in the analysis which
can be fairly accurestely estimated prior to the harvesiing season pro-

ducers should be provided with a tool which will reduce the price and

income uncertainty confronting them.



CHAPTER V
FACTORS AFFECTING FARM PRICES OF CHERRIES

As mentioned in Chapter IV, the volume of production of red cherries
had 1little effect upon farm prices. This statement neede to be explored
more thoroughly, but certainly other factors which may have some influ~
ence upon prices need to be investigated for possible relationships. All
of the factors that can possibly be considered may be categorized as be-
ing factors affecting the supply of or factors affecting the demand for
the product. After properly evaluating the desiresbility, as well as the
feasibility, of using various price indicators, the relationship may be
mathemetically developed and analyzed.

Enumeration of factors. One of the largest and most important cherry

packersl/b/ in the state listed twelve poinis as important price influencing
factors. These points will be considered in the light of how reliably
each is either memsureable or available as a guide for market price de-
termination.

l. The size of the oncoming crope This has previously been men-
tioned as one of the most important and uncertain of the factors affect-
ing prices. There seems to be an upward trend in production, yet there
is a high degree of variebility from year to year about the trend line.
In the Michigan Qooperative Crop Reporting Service's estimates there
tends to be a conservative bias, especielly in the years following crops
with high prices. Then too, individual estimates are usually in terms
of the conditions as some percent of normal or of the previous year.

This type of estimate largely ignoree the new orchards that come into

bearing in the current year.

- e e G Gm e M Ga Gn Gm R W M MR M En M M e W W W @ W & W e M om = = - o

l/ A. J. Rogers, Manager of Cherry Growers, Incorporated, Traverse
City, Michigen, in a discussion before a marketing seminar at
Michigan State College in March, 1950.
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20 The size of oncoming competing crops. There is widespread be-
lief that crops such as peaches, apricots, apples,and strawberries are
large competitors with cherries on the market. Since the cherry crop
ie one of the earliest on the market, it is difficult to predict with
any high degree of accuracy, how large these competing crops will be.
Even if the size of these crops was accurately known, it would be diffi-
cult to measure its influence upon market prices.

5« The emount of the old crop carried over and its rate of move~
ment. These data are accurate and available for stocks in packers hands.
For this portion of the pack, the geographic location is available. How-
ever, no data are kept to give an indication of stocks at other stages
in the channels of trade. Location of these stocks geographically as well
as their size are important price influencing factors.

4, The stocks of other processed competing fruits. Most processed
fruits that are used in bakery products compete with red cherries. Apples
are usually stored in their fresh form and are considered to be fairly
strong competitors with red cherries for pies and cobblers. Stocks of
these products are available from various sources, and can be used as a
guide in price making. But, again, the exact quantitative relationships
are difficult to formulate.

5. The levels of and trends in economic conditions. Unemployment
caused by strikes or lay-ofis even in local market areas can drastically
reduce the gquentities of cherries utilized. Levels of income and trends
in economic activity directly influence the level of demand and conse-
quently the price at which a given pack can be sold.

6. The development and acceptance of new uses for consumption.

Attempts are continually being made to expand the market for new uses
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or for uses of new forms of the producte To mention a few, cherries mey
be brined and candied, packed in heavy syrup for use as table desserts,
or glacede These developments tend to increase consumer demand for the
product, but their price effects are very difficult to measure.

7. The direct and the derived effects of government purchases.
During and since World War II, the government has bought large quantie
ties of cherries for military uses. Naturally this buying helped to
increase the demand by augmenting civilian purchases. But just as im-
portant as the direct effect of govermment buying is the derived effect
of these purchases through the cultivation of a desire for the product
by individuals which continues after their release from the military
service.

8. The credit available to packers for finencing purchases and
storage. A small packer with a poor credit rating and no regular sales
outlet must reduce his prices below the prevailing levels in order to
attract purchasers. By doing so, he constitutes a bearish factor on the
market which adversely affects the well={inanced established packer by
forcing him to reduce his price.

9. The extent and persistency of grower demands. Growers in some
localities are organized to the extent that they are able to exert a
monopoly influence upon prices. The strength of their market power is
such that concerted action on the part of the group definitely affects
prices. Whether the net result has been favorable or unfavoravle is
difficult to say, but the immediate short-run effect is bullish at the
farm level, and probably bullish also at the packer levels

10. The effect of advertising. The National Red Cherry Institute

is primarily a promotional organization for red cherries at the natione
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al level., Michigan has an optional grower deduction of .00l dollars per
pound which is paid into the Michigan Cherry Commission to be respent
for advertising the red cherry. 'Pie baking contests are sponsored,
queens are selected, festivals are held -- all of vwhich are designed
for promotional purposes. Aside from the original amount of money spent
by the Institute or the Commiesion, much more advertising is received in
connection with the advertising by complementary industries. Bakeries,
flour companies, and ice cream mamufacturers advertise cherries in cone
nection with their products. Messuring the effects of advertising are
very difficuit, but in general it also has a bullish efrect upon prices.

1l. The type of purchases made by consumers. Institutions or even
consumers may follow & policy of buying hand-to-mouth because of their
deflationary bies. If purchases are made with this intent, the product
is moving directly into consumption. However, the same quantity may be
purchased and inventoried because of en inflationary bias. This kind
of a purchase policy may eventually result in a backlog of the product
on the market and have a bearish effect. No data are available to check
these policies or measure their influence upon prices.

12. The quality of the pack. Damage from weather, insects, and
diseases results in a low quality pack that may discourage sales and
cause reduced prices. On the other hand, a pack of exceptionally high
quality tends to bolster prices. An evaluation of quality is almost en-
tirely subjective and the relation of quality to price is a qualitative
judgment that is very difficult to measure.

These twelve considerations are fairly comprehensive yet at least
one addition need be made. That addition would be the cost factor.

Changes in the cost of pack other than the fruit costs change with var-
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lations in economic activity. Transportation rates, the cost of the
package, labor costs, and other marketing costs necessarily influence
the price of the pack.

Measures of supplys Let us first consider the supply side. Some

measure of production within a prescribed area first comes to mind as a
possible factor affecting price. Production figures are numerous as was
apparent from the discussion in the last chapter.

For the five eastern states, the resulis of independent estimates
were shown in Table I in Chapter IVe These production figures appear
to be fairly accurate and are probably more exact for purposes of price
analysis than the more inclusive measurements for all years. And since
the actual data are not available, the estimation of total production
for five states based upon individual estimates for each state is pro-
bably more accurate than the individual estimates. These data should
be fairly good as estimates of production on the supply side.

Other than an estimeate of total production there are no other data
that appear adequate for analytical purposes on the supply side. Some
measure of carry-over from one year to the next would be very desirable.
The only data available, however, are‘those pertaining to stocks in
canner's hands for case goods plus some data for cold storage holdings.
These data are so limited, both in scope and amount, that they fail to
be of any real practical value.

Messures of demand. On the demend side the data are more numerous

and selection of the proper indicators is more difficulit. Some measure
of aggregate demand such as national income, disposable income, or the

like must be used. The components of national income and product aggre-



62

gates may be listed as follows:g/

A+ Nztional Income

1.
2,
3e
4,
Se
6.
Te
8.
9

Compensation of Employees

Wages and Salaries

Supplements to Wages and Salaries
Income of Unincorporated Enterprises
Inventory Valuation Adjustments
Rental Income of Persons

Corporate Profits before Tax
Corporate Profits Tax Liability

Net Interest

Bes Gross National Product

l.
2.

e
4,

Personal Consumption Expenditures

Gross Private Domestic Investment

Net Foreign Investment

Govermment Purchases of Goods and Services

C. Personal Income and Disposition of Income

1.
2,
3
4,
5e
6o
Te

Wage and Salary Receipts
Proprietors' and Rental Income
Personal Interest Income

Transfer Payments

Personal Tax and Non-tax Payments
Personal Consumption Expenditures
Personal Saving

De Reconciliation Items Between National Income and Gross
National Product

l.
2e

Se
4,
De
6e

Depreciation Charges

Accidental Damage to Fixed Capital

Capital Qutlays Charged to Current Expense

Indirect Businese Tax and Non-tax Liability

Subeidies Minus Corrent Surplus of Govermment Enterprises

Statistical Discrepancy

It should be noted that the gross national product is equal to

national income except for the entries listed under item De Further,

the item personal consumption expenditures appears as a component of

both gross navional product and national income. Under item B, personal

g/ Anonymous, National Income Supplement to Survey of Qurrent Business,
United States Department of Commerce, Bureau of Foreign and Domestic

Oommerce, Washington, D. C., July 1947, pp. 8~10.
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consumption expenditures consists of the difference between groess
national product and the entries 2, 3, and 4 under item B. However,
personal consumption expenditures as listed under item ¢ ie equal to
the summation of items 1 through 4 less item 5 which equals what is
commonly termed disposable personal income. Disposable personal in-
come less personal savings is then equal to personal consumption exe
pendituress In the income classification, personal consumption ex-
penditures is roughly equal to income to individuals less personal
taxes and savings.

Most price analysis studies have used disposable personal income
as the measure for aggregate demand. This is particularly true for the
studies of the Bureau of Agricultural Economics. However, for genersal
purposes of price analysis, personal consumption expenditures can be
justified apout as easily as the more inclusive figure of disposable
personal income since personal savings is the only difference between
the two measurements.

Because of the change in the amount of savings through time, per-
sonal consumption expenditures correlates higher with ferm prices of red
cherries then did disposable personal income.j/ Until the revision of
the national income estimates in 1947 there was no such classification
as personal consumption expenditures which is a further important reason
for its limited use in price analysis.

Personal consumption expenditures have risen in all the years since
1932 except for a slight decline from 1937 to 1938 (Figure 4). From 1929

- W e B TG m b e e TH WP e wm e e SR an W em B0 M e OE GE IR A R M Y W W um W e o ue Ge

3/ The two measurements of aggregate demand wers checked graphically
with farm prices of cherriess. Although this should never be the
sole criterion for the selection of variables it can be justified
in this instances.
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to 1935 the trend wes also downward. Food and tobacco expenditures,
which is one category of twelve included in the total figure for personal
consumption expenditures, have varied directly with personal consumption
expenditures except from 1932 to 1933. However, the magnitude of varia-
tion has been considerably less for food and tobacco expenditures than
for the total consumption expenditures figures

Other indicators or reflectors of demand are income of industrial
workers, prices received by farmers, and non-~farm wholesale prices (Fig-
ure 5). The index of income of industrial workers has fluctuated con-
siderably more than the expenditure indicators in Figure 4. Industrial
workers! incomes fell from 1929 to 1932, then rose from the depression
low to 1944 except for the downward readjustment from 1937 to 1938. The
downward slide from 1944 to 1946 was a result of changes in the pro-
duction process from war to peacetime goods. Beginning in 1943, the
correlation between industrial workers'!' income and cherry prices was
negative,

Prices received by farmers have followed the movement of personal
consumption expenditures very closely since 1929 The variations in farm
prices have been somewhat more pronounced, especially following the slump
beginning after 1937« As compared with personal consumption expenditures,
Parm prices leveled off more from 1943 to 1945 and from 1947 to 1948, On
the basis of correlation with farm prices of cherries it is difficult to
meke & selection of one of these variables in preference to the other.

The last of the three indicators shown in Figure 5, non-farm whols-
sale prices, exhibited considerably less variation through time thean did

eny of the others. This can be explained in part by the fact that many
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non~farm prices remain rigid while production veries. In agriculiture,
production in the aggregate is relatively stable while prices fluctuate
in order to move the goods into consumption. The relative stability
of non-farm prices as compared with the farm price of cherries would
tend to reduce the coefficient of correlation between the two veriables.

As measures of demand and for purposes of selecting factors for
estimating cherry prices, personal consumption expenditures seems to
be a good indicatore The other indicator, income of industrial workers
has been very erratic, especially since 1943. Aggregate indexes of
prices of commodities are reflectors of demand rather than indicatorss
Of the two reflectors shown in Figure 5, the index of prices received
by farmers seems to be superior to the index of nonwfarm wholesale prices.

The selection of a set of independent variebles is difficult. For
example, reflectors of demand such as the index of prices received by
farmers are symptome rather than causes of changes and demand. TYet it
is possible to get disparities between aggregate indicators and aggre-
gate reflectors of demende This happened in the 1920's when the economy
as a whole was prosperous and profits were expanding ;hile the prosperity
of agriculture was declining. ©Since data for cherry prices are not avail-
able during this period it is impossible to ascertain which of the two
measureanents are most Fccurate for indicating cherry prices.

Before proceeding with the actual statistical analysis, a decision
had to be made concerning the years to include. The inclusion of the ab-
normal years during the war materially alters the results obtained. But
all of the years were not equally avnormal insofar as red cherry prices
were concerned. The year 1946 was the most abnormal of any of the years.

This could be accounted for in part by the fact that Os Ps Ae price ceilw
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ings were removed during the year and pricee skyrocketed in spite of
the fact that the largeet crop in history was in prospect. In 1945 there
was a short crop and the govermment bought the entire canned packe. In
the previous year, 1944, wartime restrictions were keenly felt in the
industry, but prior to then the relationships were fairly consistent. The
type of controls imposed during the war were not serious yet in 1942, and
were relieved somewhat of their full impact by the relatively short crop
in 1943, Therefore the years of 1944, 1945, and 1946 were the most sere
ious. By 1947 and 1948, the situation within the cherry industry wae
nearly normal when viewed in a post war perspectives

Analysis of factors afiecting farm pricess The correlation matrix

for the Michigan farmm price of cherries (X;), 5-state production (X;),
personal consumption expenditures (XB) » all farm prices (X), and time
(35), for the years 1933 to 19438 including 1944, 1945, and 1946 was,

!‘ol r.2 r.3 1‘-4 1‘.5
r e 1 «000 <917 *953 «884
roe .000 1 .005 «004 »000
r5. 917 «005 1 «982 +938
Tye 953 . 004 0982 1 «905
Fge .884 000 +938 <905 1

and the regression equation{-*/ for this matrix was
X = 0.000X, « @.014281(5 + 1.27214 + 4.812[5 - 12,219
(0.0045) (1.6891)  (1.6449)  (.4171)

Using this regression equation and substituting the mean values for

_{l-/ This and subsequent regression equations were computed by the Doow
1ittle method from the matrix of correlation coefficientse. The
nmmbers in parentheses below the regression coefficients are the
corresponding t~valuese.
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three of the four independent variables at a time imto the equation, the
net relationshipe between the dependent and one independent variable may
be shown when the other independent varisbles are held constant at their
mean valuess This procedure yielded a zero slope to the regression line
which expressed the net relationship between the Michigan farm price of
cherries and S5e~state production (Figure 6). For these two variables,
the coefficient of correlation was also zero. In other words, the re-
gression equation is one hundred percent as efficient when total 5-state
production is omitted. The net relationship between the Michigan farm
price of red cherries and personal consumption expenditures for the same
time pericd turned out to be negative (Figure 7). This occurred in spite
of the positive correlation between the two variables. From the net re-
gression equation, a change of one billion dollars in personal consumption
expenditures resulted in a change of only 1.43 dollars per ton in the
price of cherries in the opposite direction.

The relationship between the index of United States farm prices and
the farm price of red cherries with the other independent variables held
constant was highly positive (Figure 8). As a measure of demand, the
negative effect of personal consumption expenditures was more than counter-
acteds A rise of 10 points in the index of all farm prices was accom~
panied by an increase of about 13 dollars per ton in the Michigan farm
price of cherries.

The net relationship between time and the Michigan farm price of red
cherries was also positive (Figure 9). On the average an increase in
time of one year was accompanied by an increase in the price of 4.80
dollars per tone This is a reflection of the general upward trend in prices

through time in addition to the upward trend in the other independent
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variabless The inclusion of time seems to be justifiable since the
upward trend in cherry prices was not entirely accounted for by any of
the other variables. There have been other influences, perhaps quali-
tative in character, that were measurable by including the variable
time. From the standpoint of accurate forecasting, this variable should
be reconsidered periodically in order that bias, particularly at a turn-
ing point in the business cycle, from its inclusion may be guarded against.

The results of estimating prices from these variables for the in-
cluded years were fairly good even though the volume production had no
net influence (Figure 10)§( The largest error was about 23 dollars per
ton in 1943 and the smallest error was 0.22 doliars per ton in 1937. The
standard error as a percent of the mean was about 14 percent. In all of
the years except from 1933 to 1934, the direction of the movement in
estimated prices was correcte That is, the variables used indicated the
proper direction movement of prices even though the estimated level was
in error. The greatest use for this analysis is not in forecasting future
cherry prices, but in enalyzing the separable effects of the independent
varisbles. Then, too, the earlier mentioned precaution that the relatione
ships between the farm price of cherries and the two independent varia-
bles, personal consumption expenditures and the index of all ferm prices,
may be inconsistent sometime in the years ahead just as there was a dis-
parity in the movement of these variables in the 'twenties. If and when

such a disparity appears, the validity of these separate effects should

be challenged.

j/ The coefficient of multiple linear correlation, ry, » was equal to
+968 and the standard error, 91.2545, was equal to fo? dollars per
tone
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Summary. The striking feature of the analysis of factors affect—
ing the farm price of red cherries has been the very minor effect of the
size of crop upon the price. Certainly, at the farm level, little can
be hypothesized from the net reiationshipe concerning the relative elas-
ticity of demand except that it appears to be elastic rather than ine
elastic. The true facts are probably camouflaged somewhat by the analysis
of this time series. There are some indications that the aggregate de-
mand for red cherries has been increasing and that if a truer demand
analysis were based upon time series analysis, considerable care would
have to be exercised so that points on different demand curve would not
be confused with points on the same demand curve. It is extremely difficulit
and, in many cases, highly subjective to determine when and if the level
of demand has actually shifted. No such clustering of years seemed’%o
occur for the years included in the analysis.

Measures of aggregate demand were extremely important in affecting
the level of cherry prices. The high simple correlation coefficient bee
tween the index of all farm prices as well as that between personal con-
sumption expenditures and red cherry farm prices was verification of this
fact. However, in the above analysis, the higher correlation of the
farm price of red cherries with all farm prices over-~shadowed the effect

of personal consumption expenditures when the net relationships were

showne



CHAPTER VI
THE MICHIGAN RED CHERRY PACKING INDUSTRY

Since 1930, the Michigan red cherry packing industry has grown quite
rapidly. This growth was in keeping with the general upward trend in pro-
duction and prices of red cherries which tended to meke it lucrative for
new firms to enter the industry. Also, since 1930, Michigan's proportion
of the total production of red cherries has been increasing.‘ The favorable-
ness of Michigan as a producing area, as was mentioned previously, has
been a major factor contributing to the increase in the state's output.
With any highly perishable product that must be processed, the industry
tends to locate near the source of supply. Hence, in Michigan, the favor=
able climate in addition to the encouraging economic position of the in-
dustry was conducive to expansion. This growth or expansion theoretically
could have been of several types ~~ each of which will be explored. Many
of the practices and policies of the packing industry are necessarily
conditioned or influenced by this growth. Such considerations as type
of pack, diversity of packing plant operations, price determination, and
price policy as well as other practices such as storage and eales have
been conditioned by the elements of growth in the organization of the
industrye.

The expansion of the red cherry industry has been marked. In the
face of riaing production and an upward trend in prices, per capita con-
sunption also expanded (Table IV)s The amount of the rise was remarkable
considering that only O.l pounds were consumed in 1909 compared with more
than 1.7 pounds in 1948 of which about one-third was frozen. The per
capite consumption of the frozen pack has markedly increased. Data prior

to 1937 were not available, yet per capita consumption had increased from
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Table IV = Fer Capita Consumption of Camnned and Frozen Cherries,

United States, 1909 to 1948.

Year |Pounds Year Pounds Year Poundaé/
1909 .1 1923 .6 1937 1.16
1910 ol 1924 o6 1938 1.19
1911 2 I 1925 .6 ' 1939 1.59
1912 2 : 1926 9 1940 1.72
1913 ol 1927 o4 i 1941 l.44
1914 o2 1928 o7 1942 l.41
1915 o2 1929 o7 " 1943 1.08
1916 3 1930 .8 1944 1.09
1917 o3 1931 7 1945 1.04
1918 3 1932 o7 1946 2.25
1919 o4 1933 1.0 1947 1.57
1920 5 1934 .8 1948 1.71
1921 o2 1935 1.0

1922 5 1936 1.1

8/ 1Includes frozen consumption varying from «16 pounde in 1937 to

.61 pounds in 1948.

Source:

Consumption of Food in the United States, 1909-40, Misce
Publication Noe 691, U. S. De i, Washington, D. ¢, August, 1949«

yd
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«16 pounds in 1937 10 <61 pounds in 1948. These data include a small

portion of sweet as well as red cherries. The significant point still
remaine that prices, per capita consumption end production over this

period of years all rose.

Alternative methods for expemsion. An industry thav equips it-

self to process and distribute lerger and larger production can expand
in three ways. More firms can enter the industry, thus not materially
altering the average size of firms. A second way to expand would be
for the firms already present in the industry to grow larger, thus in-
creasing the average size of each firm. A third growth pattern nmight
involve a combination of more firms entering as well as the average
size becoming larger. Theoretically, the firms in the industry would
become larger if the short-run cost curves still showed increasing re-
turns to scale. More firms would enter if the returns to scale within
the firms in the industry were less than the possible returns from new
firms entering. This presumes that technolegy has not changed. New
firms would also have the advantage of new technology which may have
been developed.

Since 1931 there has been a general upward trend in the number of
firms in the industry (Figure 1l). In 1931 there were 19 firms pack-
ing red cherries in Michigan. There was some increase in the number of
firme from 19%5 to 1957, a fairly stable number until after World War
II, end then a rapid increase. In 1948, 44 firms packed cherries.
These plants were concentrated in the areas of heavy production in
Michigen. The Grand Traverse Bay area including Leelanau, Grand Traverses,
and Antrim counties had a large number of plantse Two other areas w=-

one centered in Qceana County and the other located in Berrien County
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also had a fairly large number of packing plants in 1948.

The overall year to year variation in the number of plante has
been very small (cf. Figure 11). The extreme veriabili.y in year to
year production of course had a tremendous impact upon the volume of
processing in the industry, but particularly upon the volume of pro-
cessing in the individual firms. For exemple, some firms could not
profitably operave in the short crop year of 1945 and were forced to
remain idle. This accounts in part for some of the reduction in the
number of plantse in 1945 from 1944, One could gsk what has happened
to the relative size of the firms in the industry. Actually, the pro-
portion of the cherry crop packed by the five largest firms in the in-
dustry has become smaller (Figure 12). 1In 1931 the five largest plants
packed almost 73 percent of the totai pack of red cherries in Michigane.
By 1940, the five largest plante were processing only 45 percent of the
total and by 1948 the relative mmount packed by this group was the low-
est for the period for which data were available — 44 percent. In
these 18 years there were only 9 plants that fell into the first five.l/
One of these plantes has not processed since 1945, and another plant was
a growers organization which is no longer in operation. Actualliy, then,
only 7 of the presently existing plante competed for a place in the top
five based upon the relative amount packed by sach individual plant. The
proportion of the total pack packed by the largest plant varied between

13 and 35 percent, while the variation in the smallest of the five ranged

1/ These data were gleaned from pack reports submitted to Roy E. Marshall
of the Horticuitural Department at Michigan State Collage and are
held to be confidential. Therefore, no explicit listing of the exact
plante can be mades
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from less than 5 to slightly over 9 percent. In some years there appears
to have been quite a heavy concentration in the packing operations in a
few firms while in others, the pack was fairly evenly distributed through-
out most of the firms in the industry.

Amount produced and emount packed. Through the years since 1931,

there appears to have been a narrowing of the difference between the
amount produced and the amount packed, measured in the terms of raw pro-
duct (Figure 13). Judging from the narrowing of this gap and its re-
lationship with the trend in economic propserity, there appears to have
been a direct relationship between the twos. That is, as the country be-
came more prosperous, & higher proportion of the cherries produced were
packed. Of course, discrepancies from this deduction in individual years
may be accounted for by special circumstances such @s the quality of the
pack due to unfavorable weather or the prevaience of certain diseases.
Another major factor contributing to this narrowing of the gap may have
been the increase in the mmber of piants and the gradual development of
new uses which tends to utiiize potential.surpluses. With an increase
in the number of competitive firms there tends to be more excess plant
capacity developeds As this occurs, there is a general overall tendency
to process more of the product and thus reduce the absolute quantity of
potential surplus. The effect of the development of new uses will be
treated more fully later. It is sufficlent here to mention that new uses
can affect the narrowing of this gap in two ways. Firstly, they can be
of such a type as to economically utilize a lower quality of fruit such
as that going into jams, jellies, or juice where the identity of the
fruit in its natural form is changed. Secondly, new uses can be of the

type that require a high quality fruit such as candied or glace cherries,
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and force the utilization of poorer quaiity fruit in lower uses.

Concentration in the industry. Returning to the problem of concen-

tration in the red cherry packing in Michigan, it appears that the trend
has been away from concentration. Nicholls has stated that even though

a small percentage of the product is controlled by a single, or e few
firms, the impact of concentration may be severe since the industry is so
highly localized.g/ This localization may mean that a grower may have

only one single outlet for his product and therefore a condition best
described as local monopsony might exist. In Michigan it would be difficult
to argue that this situation has existed except, perhaps, in the short-run.
Members of cooperative packing plants usually sell all of their crop through
their own association. In some years the pool price that they receive may
average lower than prices peid by private corporationacz/ This could be
interpreted as a condition of local monopsony since the grower has a strong
obligation to sell hie produce through his cooperative. Some plants, how-
ever, solicit a group of growers as a kind of semi-insurance that they will
receive a reasonably good volume of business. Other plant operators are
usually aware of these "lists" so that if a grower becomes dissatisfied,

he may encounter difiiculty in disposing of his crop elsewhere and may be
forced into selling to the original solicitor. These dealings are common
with meny businesses and are not unique in any eense to the red cherry

packing industry. Thus it would appear that if Nicholl's general assertion

.3/ Williem H. Nicholls, Imperfect Competition Within.%;;icu;tural In=-
dustries, Iowa State College Press, Ames, Iowa, 1947.

3/ Also, the reverse of this is often true, but the illustration of
a cooperative as a local monopsony in the short-run neceesitates
this assumption.
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was valid for the red cherry packing industry, it was much less valid in
1948 than it was in 1931e This was seen previously in the tendency for
more firms 10 enter the industry during this period as well as for a small-
er proportion of the total pack being packed by the five largest plantse
each year. But it is doubtful whetiher even local monopsonistic conditions
exist except in certain isolated cases in the shorterun. This does not
mean that the industry is compietely characterized by the doctrine of
perfect competition since other imperfect elements obviously exist and
their impact upon the market will be considered later.

Iypes of packe The type of pack that the industry has proceseed has

varied through the years as a result of changes in the demeand for certain
productes It was pointed out that there has been almost a continuous upe
ward trend in the per capita, as well as the total consumption of red
cherries. Consumer tastes and habits often change through time and these
have had a marked influence upon the type and quantity of each type of
pack processed by the industry. Special facilities are often needed for
the storage and marketing of certain types of packe.

With the Michigan pack, there hes been a general upward trend in both
the quantity canned as well as the quantity frozen from 1931 to 1948 (Fig-
ure 14). The bulk of the yearly variations, however, were due to the
yearly veriations in production. Michigan's canned pack has increased
from about 30 million pounds to a volume of 93 million pounds in 1948.
This amounts to an increase of over 200 percents The frozen pack was re=
latively unimportant in the early 'thirties accounting for only 2.5
million pounds. But in 1948, 29 miliion pounds of red cherries were prow
cessed as frozen pack which was a phenomenal increase of more than 1,000

percent. The proportion of the total pack which is frozen has also in-
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creased though it haes varied considerably from year to year. In the
early 'thirties the frozen pack was only about 5 percent as large as the
canned-pacu. By the late 'forties, this percentage was averaging about
25+ These increases in frézen pack (absolute and relative) coincide
with the general increases that have taken place in the mamufacture of
all frozen foods during these years.

The canned pack ie processed in a wider range of packages or cans
than the frozen packe The most common sizes of cans are the rumber 2
and the number 10. The number 2 can is the consumer canned package that
is commonliy sold through retail stores while the mmber 10 can is packed
for appesl to the institutionsl trade. Other cen sizes, such as the
mumber 2 1/2 and the number 303 have been used to a limited extent. Some
red cherries have also been packed in glass rather than tin cans; how-
ever, almost all of them have been packed in tin. Besides these variations
in can sizee, there has been some variation in the liquid used in the con-
tainers. Most of the red cherries are packed as & water pack, but some are
packed in syrup. There can be many veriations in the syrup. A water base
is usually used, but sometimes & juice base is used. Then the syrup can
vary from 30° baume to as high as 60°, or in extreme cases, 70° baume.
These cherries are of course very sweet and can be eaten directly as dessert
or used without the further addition of sugar in beking. References to the
canned pack, insofar as further anaiysis is concerned, wiil be made in terms
of water pack in number 2 and 10 tin cans only.

The frozen pack has also been packed in various sized containers, but
the most popular size has been the 30 pound tin. Other sizes have been
used ranging from the 1 pound consumer sized package through the institu-

tional sizes of 10 pound tins to even 400 pound barrels. The 30 pound tin
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hes and probably will be the most popular size, however.ﬁ/

Even a cursory anelysis of the pack data yields the valid conclusion
that when the red cherry crop, and consequently the pack, is large, there
is a definite tendency to pack a higher proportion of the pack in the con-
sumer sized packages (the number 2 can and the 1 pound frozen package).
The institutional trade epparently does not expand and contract their vol-
ume of purchases nearly so much as the consumer markete The packers re-
cognize the potentialities of the huge consumer market and treat them as
the elastic part of the market.

Volume of business and risk spreading. The red cherry packing business

is highly localized and highly specializeds Cherries alone accounted for
one-half or more of .the average total doller volume of business done by
15, or 54 percent, of the 28 plants reporting in Michiganz/(Figure 15).
The most common figure given for the relative importance of cherries to
the total volume of business fell between 20 and 39 percent. Of the 28
plants, 5, or 18 percent of them packed and scld nothing except cherries.
Meny firms have not attempted to reduce risk by diversification. This makes
some of them highly vulnerable to the economic short-run instability of
the red cherry industry.

Spreading the risk of the processing operations may involve the pro-
cessing of several other products whose processing season differs from
that of cherries., One plant that processed other fruits in Michigan in

-
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4/ o©f. Roy E. Mershall, “Some Trends in the Red Cherry Industry®, The
Canner, Jamuary 4, 1947.

5/ These data were gathered in answer to the question, "What percent of
your total saies are made up of cherries? (a) By years or (b)
Average®. Data by individual years was too incomplete tc be mean-

iﬂgﬁll .
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1948, processed 14 different productaé( (Figure 16). Most plants did
not pack more then six or seven products, and one-half of the plants
packed five or less other products. Quite a rumber of plants, especially
those in southwestern Michigan, packed vegetables.l/ One plant packed
as many as six vegetables, another packed five and there were two plants
in each group that packed four, two, and only one other vegetable pro-
duct besides some fruite Most of the plants that did diversify, did so
by packing more fruite and fruit products rather than by packing vegetable
productse.

Price determinations The method of determining prices and various

pricing policies followed in the industry are the most importent facets
of the problem of purchasing and distributing the red cherrycrop. The
pricing problem ie usually exceedingly difficult es the harvest season
approaches since the old pack is usually almost if not entirely sold oute
Thus there is usually no meaningful price quotation from which to base a
new season's prices The grower certainly has no basis for establishing
prices excépt cortain qualitative judgments, along with the judgment of
reputable cannerse Usually, after a price is established, it is several
months before anyone can tell whether or not the price was too high or

to0 lowe. Once this is known, little can be done by way of adjustment

o ev Gw en me ER @ W an Er EY M em G Wl WD v AR DR Wz R CC GE TR OO W G Gk W e e W & o Om M e

Q/ The total list of other fruit products included apricois, apples,
peaches, pears, plums, sweet cherries, strawberries, blueberries,
red and black raspberries, blackberries, boysenberries, goose-
berries, dew berries, elder berries, pineapple, currants, crab
apples, and grapes. Others included grape jam and raspberry pre=
serves; grape, cherry, apple, red currant, blackberry, gooseberry,
and strawberry jelly. Three juices, namely, apple, cherry, and
tomato were packed along with apple vinegare

7/ The total list of vegetables packed either as fresh, frozen or cann-
ed consisted of carrots, sweet corn, potatoces, red beets, lima beans,
asparagus, cauliflower, onions, pumpkin, rhuberb, peas, and snap-
beanse
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8

7

Mumber of Fruit Products

Wumber of
Vegetable Products

Figure 1l6s Number of Red Cherry Packing Plants Packing Other Fruit and
Vegetable Products, Michigany 1948.
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except by cooperatives which pay for the crop on the basis of a pool

price arrangement. The packer though is forced to adjust his price
seasonally in keeping with trends in market demands.

Because of the importance of naming the Pright" paying price to
growers, which to a considerable extent meanes naming the opening price
of the pack, there is a great deal of discussion among verious packing
plants as well as with growers concerning what the price should bee. The
actual naming of & producer price is usually done by one of the important
private corporations that packs red cherries. Cooperatives have their
greatest difficuity in neaming their opening pack price since the pool
method of payment allowe some flexibility of payment at the farm levele.
The situation is ripe for price leﬁdarship by one or two important firmse.
In discussing oligopoly, Stigler analyzed the situation of a price-leader
or what he also called the case of the dominant firmag/ He stated that
as a minimum, such a firm should supply one~fourth of the total sales.
Then also, there are numerous small independent rivals. Under these con-
ditions, the situation essentially becomes one of duopoly since the
other firms act competitively.

Meny assumptions can be made regarding the behavior of duopolists
and their demand curves, but Stigler lists the following as relevant

factors influencing the demand curves.g/

"l, The speed with which one rival reacts to changes in the
- other's policye.

2, The rélative gsizaes of the two firms.

8/ George J. Stigler, The Theory of Price, The Macmillen Compeny,

y Ibi.do De 229.
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*3s The mobility of purchasers, including the extent to
vhich longeterm contracts are used.

*4. The possibility of keeping price concessions secret.

"5S¢ The costs and gains in driving the rival out of
business. "

The exact extent to which imperfect competition exists within the
red cherry industry in the form of either duopoly or oligopoly is dif-
ficult to determine. But certainly some of the conditions for these
types of imperfectness do exist. With regard to the point on price
leadership, one of the most common answers received from people in the
industry to the question of how they determine prices was that they aske
ed the competitive price. They would emphasize that they were not "price
cutters™ Obviously these folks were looking towards someone or some
few who set the price and they charged the ssme price for their packe.
Prom an analytical viewpoint, the industry in Michigen probably has had
and may contimue to have price leadership and a condition approaching
that of practical oligopoly.

To go so far as to say that price determination at the farm level
conforme to the principles of perfect competition is also an exaggeration
of the facts. There is a formal, though somewhat ineffective, bargaining
association of growers or representatives of the production industry who
have some regard for the selfish advantages to be gained from the possess=
ion of merket power. Growers also possess some semblance of market power
a8 informal groups or through a cooperative associatlon. The firme in
the industry also exchange ideas on equitable paying prices. These groups
occasionally do not agree upon paying prices and a certain amount of bar-
gaining ensues. The industry appears t0 be on the conservative side in

these cases, but some satisfactory agreement is usually reached prior to
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the harvest seasons To the extent that growers on the one hand and the
firms on the other are organized, some of the principles applying to
bilateral monopoly are present. The principles, according to Stigler,lg/
similarly exist but in a more complicated form, as bilateral oligopolye.
Theoretically, this situation yields a range of prices rather than one
price at which a given quantity will eell. This range must be reconciled
by the opposing groups end is finelly settled in relation to the market
power that each group is able to exert. At the farm level, this situation
has existed.éi/

Product differentiation. Another factor meking for imperfectness in

the market for red cherries is the differentiation of homogeneous prow
ducts. Twenty-three plants reported that they used a brand name (either
their own or their distributor's) in 1948. Most of the plants either pack-
ing or distributing under a brand neme used more than one name. In total,
these 23 plante either packed or distributed under 44 different brand
nmmeaclg/ Those red cherries that were neither packed nor distributed
under a brand name were used primarily in the institutional trade where
apparently no further differention was neededs Some of the larger firms
differentiated their products so that competing retail ocutlets in the

same market area could stock seemingly different products.
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1_0/ Ibide. Pe 266-70

}l/ Growers have held mass meetings similar to one held in the Hart
area in 1948 at which they protested the packers offer of 9 cents
a pound and held out for 93 cents. The price was finally settled
at about 9% cente in this particuiar area.

12/ These 44 brands were not used exclusively on homogeneous productse
Variations in quality as well as variations in the pack such as

heavy vs. light syrup were also included.
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The most common amount of a plant's output either packed or distri-
buted under its own brand name(s) fellibetween 50 and 59 percent (Fig~
ure 17). Only 2 plants in each case packed or distributed less than 50
percent under their own brand(s). Five piants packed or distributed 90
percent or more under their own brand(s)e.

Sales agreemente A further consideration, in addition to the uni-

lateral features of the price or sales agreemenx,li/ is a form of legal
price cutting inesofar as the features of the Robinson-Patman Act are
concerned. Brokers fees are 3 percent of the sales price. If the broker
is by-passed, the price to the wholesaler can be somewhat .less since the
brokerage fee is not paiq. This is bearish on the market and encourages
retaliation by those who sell through brokers, and this in turn sets up a
chain reaction leading to further price reductions. For exemple, suppose
that a packer sells a dozen number 2 cans to a wholesaler at 2.00 dollars.
The packer's net price is 1.94 dollars (2.00 dollars less 3 percent). The

packer who by-passes the broker can sell to the wholesaler, ceteris paribus,

at 1.94 dollars. The packer selling through a broker must sell to the
wholesaler at 1.94 dollars, if he wants to effect a sale which means that
his net price is then only a fraction over 1.88 dollars. If this price is
still profitavle, the direct seller can then sell at 1.83 dollars, causing
perhaps a further reduction in prices by the firm selling through a broker.
These price cutting wars are usually of a less magnitude than illustrated
since the broker does perform a marketing function which saves the packer
some costs. Yet these reactions can have a iremendous bearish impact upon
a jittery or weask market, and must be guarded against or at least recog-
nized as being temporary by the more stable firms in the industry. The ex=

_-’_~—----¢---—---b-—-—----’—---——----

13/ cf. Chapter I.
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Pigure 17 Percent of Red Cherries Packed. or Distributed Under the Packer's

Own Brand Nasme by Number of Packers, Michjigan, 1948.
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istence of such a legal policy plus the unilateral sales agreement regard-
ing prices, tends to magnify the pricing problem that exists within the
industry. A combination of all these forces makes an individual firm with-
out sufficient working capital or other financing particularly vulnerable
to such practices.

Storage policies. Storage policies pursued by the packers appear

peculiar to outsiders. Taking the industry as & whole there has been a
natural aversion to yearwto~year storage. Most plant operators feel that
an index for the measure of success of operations in a particular year is
how fast the pack is moved. Marshall stated thgt at least 60 percent of
the pack in mumber 10 cans should be moved by December 1, and a slightly
higher proportion of the number 2 camned pack should be sold also by Dec-
ember 1 each year if the pack is to be moved prior to the next harvest sea-
sonvl&/ This feeling still prevails in the thinking of the industry part-
ly because the qualivy of the new pack is usually such that sales of the
old pack are retarded or price concessions are so drastic that losses occur.
These are dangers, but if there is any relationship between packs and qual-
ity, one would expect that the large packs would be of highest quality and
the esmall packs of poorer quality. Therefore the higher quelity of the
large packs should be able to compete with the poorer quality of the short

packe Prices should also be sufficiently different based upon these differw
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14/ Roy E. Marsnall, Production and Price Trends in the pitted Red
Cherry Industry, Michigen State Agricultural Experiment Station,
Special Bulletin 258, February, 1935
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ent volumee packed that there need be little fear from getting a satis-

fectory price for the carry-over pack. A larger fear woula seem to be
the depressing effect of last year's pack on this year's pack prices if
there is a carry-over. The preseuée at this point com;s from growers who
do not care to receive a penalty in the price this year because the pack-
ers were trying to meke more money on last year's pack.

Storage or distributing quantities through‘thme (in years) maximizes
total revemies provided the elasticity of demand is such that the curve
becomses more inelastic as quantities are reduced,éz/ Storage reduces
total revemne if the elasticity of demand is such that the curve is more
inelastic as quantities are reduced. As has been pointed out above, the
practical problems of price negotiation may be so numerous that storage
is not feasible. Then, too, the practical problems may also be theoreti-
cally sound, because any straight line demand curve fulfills the require-
ments conducive to non~etorage. In this case the extent of any storage
policy carried on depends upon the potential good will from the depend-
ability of the source of supply, other non-monetary advantages, as well
as who may be able to store at lowest cost.

Costs of storage and processing. Costs of storage vary considerably

as between the frozen and canned packs. Much of the storage and warehous-
ing for the canned pack are performed by the packers themselves and costis
are merely pro-rated over the total volume of business and not segregated
as a separate function. Frozen pack is usually frozen and stored by

-p——-——---—-----w—---ﬂ---hu---u-----.

15/ ©f. George J. Stigler, "Social Welfare and Differential Prices”,

Journal of Farm Economice, xx (1938), 3, 573-90 (Including a
rejoinder by F. V. Waugh) for e discussion of the principles

involved.
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epecialized cold storage warehouses. Oosts in 1948 ranged from 0,015
dollars per pound for freezing and the first month's storage to 0.0281
dollars per pound. Costs for additional months ranged from 0.0007 to
0.00583 dollars per pounde The most common cost figure for storage
after the first month was 0.0015 dollars per pounde.

The sales policies followed aftect the storage policies of individual
firme. 1If a buyer or a mumber of buyers backeup on orders because of
price drops or slow sales, the packer is sometimes forced to perform the
storage function for longer periods than originally expected. Backﬁpa
on orders are serious and have dire consequences since selling costs
must be increased in order to sell the pack and in the mesntime addit-
ional storage costs accruee These back-ups thus put a double squeeze on
margins.

Processing costs in 1948 for number 2 cans varied from 00566 to
0.0844 dollars per pound for those reportinge  For number 10 cens the
costs per pound varied from 0e0343 to 0.057 dollars. The average cost
of the fruit was about 0.09 dollars per pound. Based upon these data,
total costs could vary as much as about 0.025 dollars, and assuming iden-
tical retail prices, profits could also vary by the same amounte. For the
frozen pack in 1948, processing costs varied from a low of 0.0433 dollars
per pound to 0.0805 dollars per pound. Adding about 0.09 dollars per
pound for the cost of fruit and the total costs less storage and ware
housing ranged from 0.1333 to 0.2105 dollars per pounds. This range of
nearly 0.0772 dollars per pound was almost three times as high as the
range in costs for the canned pack and means that there is a wide range
in the efficiency of individual firms. These variations can be partially

explained by the fact that the capital investment for plants packing only



101
cold pack are very low as compared with the investment necessary for
purchasing end maintaining the equipment necessary for hot packing. New
firms usually begin operations by cold packing. Hot lines are added to
the plant as business expands. But geivting started may enteail higher
costs then those of competitors. High interest coste on borrowsd capi-
tal, lack of quantity discounts, high selling coste, and higher paying
prices for fruit as compared with more efricient firms mekes entry into
the industry a difficult process. Even so, the fixed costs are lower
in relation to varisble costs for cold packing as compared with hot pack-
ing end with the existence of cepital rationing, it is much easier to
finance short-term working capital than long-term fixed capital.

Summerye. The red cherry industry in Michigan has been a rapidly
growing industry since 193l. Prices rose in the face of expanding pro-
duction making it conducive to the entry of new firms. Consequently,
the mumber of firme packing red cherries in Michigan increased from 19
to 44 during the 18 years. The percentage of the total pack packed by
the five largest firms has declined during the same period, lessening
the smount of economic concentration present. The quantity of frozen
pack has increased relative to the canned pack and the most popular type
of containers has been the number 2 and 10 cans for the hot pack and the
30 pound tin for the frozen packe The industry is highly specialized but
a few firms diversify their operations by processing other fruits and
vegetables. There is some evidence of price leadership as well as bi-
laterel oligopoly existing in the industry. Product differention is one
of the sales principles followed by most firms. Storege, and particular-

ly processing costs, vary among firme with the most variation occurring
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for the processing costs for the cold pack. This analysis sets the

stage for a more thorough analysis of prices in the subsequent chapterse



CHAPTER VII
THE RED CHERRY PACK AND PRICE TRENIS

One of the main purposes of this study was to attempt to develop an
historical price series for the various important types of pack by sur-
veying the cherry packers in the state and collecting price data from
1954 until the present time. Many problems were encountered. For in-
stance, moet firms place all their records in dry storage after the elapse
of a few years. Thus, there was no possible way to get data from these
plants for those years. But data were reasonably complete for at least
a few of the major firms for the years beginning in 1938. For the three
years, 1935, 1936, and 1937 prices had to be estimated for the major
typee packe These prices were estimated from the regression of farm
prices of red cherries on prices of number 2 and rnumber 10 cans. Combin-
ing all of the alternatives for determining prices, a complete histor-
ical series was developed for mmber 2 and mumber 10 ceans.

Prices for the frozen peck were not collected by Marshallé/ along
with prices for number 2 and number 10 canse Therefore there were no
published prices for the frozen pack prior to 1934, The only series that
could be developed then was that from prices obteined by survey. These
were available from enough packers for the development of a price series
on the frozen pack from 1937 through 1948.

Prices for each of the above mentioned types of pack moved fairly
close together (Figure 18)e Prices for number 10 canes are shown as so

much per i—dozeng/ since the value of 3 number 10 cans has been approx-
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1/ Cf. Roy Ee. Marshall, Production and Price Trends in the Pitted Red
Cherry Industry, Michigan State Agricultural Experiment Station,
Special Bulletin 258, February, 1935,

2/ Number 10 and number 2 cans are usually quoted as so much per dozen.
A case of mumber 10 cans consists of six cans while a case of number
2 cans consists of twenty-four cans.
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imately equal to prices for a dozen number 2 cans. The spread between
the prices of mmber 2 and mumber 10 cans has increased through the years
1931 to 1948. The price advantage in the later years was more in favor
of number 10 cans as compared with the mmber 2's.

For 30 pound tins, prices followed the movément of number 10 cans
very closely. More discrepancy between the two series appeered prior
to 1942 than afterwarde. From 1957 through 1940 prices on the frozen
pack were relatively more favorable than prices on mumber 10's. The ree
verse of this appeared to be true following 1940.

Opening and average prices. As has been mentioned before, there is

a great deal of importance attached to the opening price. A good opening
price, regardless of the type of pack, would be such that prices would ad-
vance from the opening price at g seasonal rate approximately equivalent
to the costs of storage. These prices would be such that the pack would
be sold just prior to the next pack season. However, economic conditions
may change through the season so that the "right" opening price may
either be higher or lower than the season'’s average price. When the face
tors affecting the prices of cherries are expected to strengthen, pack
prices can be expected to rise more than a normal seasonal amount. If,
on the other hand, these factors are expected to weaken, average prices
may either be equal to or even below opening pricese.

Apparently, all of the above eituations have occurred (Figures 19
and 20). Here the regression values of opening on average prices are
shown for the years 1931 to 1948. The slope of the regression line is
almost unity for both mumber 2 and number 10 cans.j/ (A slope of unity
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3/ The coefficients of correiation were 0.9977 and 0.9939 respectively.
The mean values for both series were almost identical in each case.
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with no comstant value would have meant that on the average, opening
prices would have equaled average prices). For mumber 2's, there were
8ix years in which opening prices exceeded the regression values, eight
years in which average prices exceeded the regression values, and two
years for which they were both equal to the regression walues (0Of. Fig-
ure 19). For number 10's, there were six years that opening prices ex~-
ceeded the regression vélues, ten years for which average prices exceed-
ed the regression values, and two years for which both opening and aver-
age prices equaled the regression values (Cf. Figure 20). These deviations
can be attributed to two things: 1) errors in judgment or 2) changing
economic conditionse. Except for those years when economic data affect-
ing red cherry prices were imposing a bearish influence upon prices, open-
ing prices should have been below average prices, thus inferring a seasone
al rise in pricess A slope of unity to the regression lines would have
yielded this situation a majority of the time but in varying degrees.
There would still be more years above the line than could seemingly be
accounted for by bearish economic factors affecting prices. Errors in
judgment thus seem to play a considerable role in causing variations
about the regression lines shown or even about a regression line whose
coefficient is unity and which has no constant term.

Price and pack relationships. As was true with farm prices of red

cherries there was little gross relationship between prices and either
the amount packed or the amount produced.ﬂ/ The total pack in Michigan

expgnded more in proportion through time then did total production. The
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4/ compare Figures 13 and 18
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peck thus increased at the seme time prices for the various types of pack
also increased. As compared with prices, however, the total pack was
highly variable from year to year and its size apparently had little in-
fluence upon prices. The crop years of 1943 and 1945 were considered to
be very short pack yearse. Prices in 1943 were higher than those in 1942,
In 1944 with a larger pack, prices were lowere Prices were up in 1945
with the short pack, but in 1946 there was a tremendous increase in the
s8ize of the pack and also & sizeable increase in prices. The year 1946
was the yeas that the O0ffice of Price Administration removed price ceilw-
ingse But the indecisiveness of Q.F.A. caused a great deal of concern
in the industry. 1In the spring of 1946, 0.P.A. announced the removal
of price ceilingse Growers in the Traverse City area were asking & mini-
mum of 0.15 dollars per pound for the raw fruite With these demands in
the face of a record-sized crop, 0.P.As decided to reimpose price ceile
ings at a level of about 0.095 to 0.100 dollars per pound, or only equal
to twowthirds of the prospective pricee. The industry won the decision, -
ceilings remained off, and growers received approximately 0.15 dollars
per pound for a then record crope The unique thing aboutl 1946 prices and
production was the magnitude of the movements involved. Actually in 11
of the 18 years, prices and production responded contrary to the theoreti-
cal conclusionz/ that an increase in production is accompanied by a de-
crease in the price or conversely, a decrease in production is accompanied
by an incresse in the pricee General overall inflation or increases in
income accounted for the fact that in only 7 of the 18 years prices and
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2/ The theory here of course assumes ceteris paribus.
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production moved in opposite directions.

Since the movements in the volume packed have been regulated by
the volume produced, there was little to choose between using one or the
other as a price influencing factor. About the only difference between
the two measurements that has emerged through time has been the higher
proportion of the total production going to make up the pack.é/ The
big disadvantage of using the total pack as a price influencing factor
is the fact that it ie usually not known prior to the need for estaplish-
ing an opening price and must be estimated from the outlook for production.
Thus, a production figure which has been estimated would have to be used
in order to estimate the total packe.

With farm prices, the total production in five statesZ/ seemed to
be the best supply indicator of price although the net relationships were
low. Pack prices tend to follow farm prices fairly closely and the 5=
state production figure should also be the best supply indicator for the
anailysis of pack prices.

Prices and container sizes. Price relationships seem to have had

some effect upon the sizes and types of containers used for the packe. As
a general rule, the larger the pack, the greater is the proportion of the
pack that is packed in the consumer sized packages. With a =mall pack,

a greater proportion is utilized in the institutional trade. The logic
of these policies is clear. The institutional trade consists of quantity
buyers which means that fewer sales contaects need be made to move a faire
6/ This is apparent from Figure 13.

These states include Michigan, Wisconsin, Ohio, New York, and
Penmsylvania.
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ly large quantity of the pack. These quentity buyers are the so-called
steady buyers to which the industry has catered to tarough time. Unit
costs for processing as well as unit sales costs are usually less for
this group of buyers. The broad consumer market ie quite differente
The smount purchased by a single consumer at one time is much less than
the amount purchased in the institutional trade. Individual contacts
by industry-minded individuals are impossible and mass media appeals
are resorted to in order to arouse interest and acquaint individual con-
sumers with the product. If one was to hypothesize the relative elas-
ticities of demand for these two groups of buyers, it would be that the
demand by the institutional trade would be relatively more inelastic
then the demand by individual consumers. This being true, the industry
policy of packing a greater proportion of a large pack in consumer sized
packages is sounde. Referring again to the price movements illustrated
in Figure 18, prices of red cherries in number 2 cans have remained as
favorable through time as prices of red cherries in number 10 cans and
30 pound tins. Since total production and consequentliy total pack have
increased (though irregulerly) through time, the above hypothesis dealing
with the relative elasticities of demand ssems to be supported. But be-
fore such an hypothesis can be rigorously supported, more knowledge as
to the relative elasticities of substitution of other products with red
cherries hoth at the institutional and consumer levels must be gained.
The necessary data are beyond the scops of this study and considerable
work along these lines are needed in many areas outside of the red cherry
industry ae well.

The seasonal movements of stockse and prices are difficult to anae

lyze and are of secondary importance as compared with eitner opening or
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average prices and the movement of stocks from packers hands. Opening
and average price data were more easily obtainable from packers than
monthly prices. Monthly prices can easily vary because of the different
number end amoumte of quantity discounts granted in one month as com-
pared with another. Usuelly, invoiced accounts were the only source of
seasonal sales inforumation. Occasionally, some plants kept a monthly
accumulative record of average prices by type of pack along with average
costs by type of pack. From these data, along with quantities sold,aver-
age monthly prices could be determined. Otherwise, modal or medisn pricee
had to be accepted as the average price for the month. Some plants nat-
urally sell their entire pack before others at identical, or even some-~
what higher prices. As soon as the pack is moved, no further price is
quoted. But back-ups on orders may put a given packer back into the mar-
ket. In the interim no price can be used and a weighted price is skewed
since the entire pack was not considered.

Stocks in trade channels. Data on stocks in canners' hands also

are inadequete from the standpoint of yielding valid price-quantity re-
lationshipse Wholesalers or retailers vary their inventory policy accord=
ing to present as well as anticipeted economic conditions and physical
capacitiess If prices are expected to rise, building up inventory is
sound policye. If prices are expected to fall, handwto-mouth buying is
sound policy if anticipations are eventually fulfilled. But suppose ex=
pectations are not fulfilled. If this eituation arises, either a sudden
rush for orders gets under way, or packers havea period of very slow
sales even though their stocks are very low. Marketing institutions

further along in the channels of trade than the packer thus have a lot

to do with the rate of movement of any given pack and for these institue=
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tions, accurate data pertaining to stocks has not been aveiiable. Until
these date are available it will be very difficult for packers to in-
stitute wise seasonal sales and price policies. The impact of inventory
policies are very great upon the industry if the entire pack has not been
moved. Aside from the impact of a large, slow-moving inventory at the
higher levels of the trade channels on the volume of sales by packers,
there is the addaed psychological effect on the market as packers are
Pforced to reduce prices in order to eftect sales. This is especially
dangerous as a harvest season approaches since it imposes a bearish
psychology on the market. This quite often happens with a large crop
when the anticipated crop is smaller and should perhaps be able to command
a higher price, other things being equal.

Summery. By way of summary it should be mentioned that both the total
pack and pack prices for red cherries have generally moved upward since
1931. The rise in prices for the institutional sized containers was re-—
latively greater than the rise for consumer sized packages —— perhaps
a reflection of the differences in the elasticity of demand. The relation-
ship between opening and average prices was the most reliable indication
of the seasonal movement of prices. Adequate data for stocks at differ-
ent levels in the trade channels have not been available and are essential

for the wise development of seasonal sales and price policies.



CHAPTER VIII

FACTORS AFFECTING F.O.B. PLANT PRICES OF RED CHERRIES IN MICHIGAN

The analysis of factors atfecting f.o.be plant prices of red cherries
in Michigan ie more complicated then that for farm prices. The compli-
cations stem primarily from the fact that there are several types of
pack that demend attention. The first task is to select the variables
that bear logical influencing relationships to pack prices, keeping in
mind that the independent variables must be capsble of estimation if they
are not accurately known prior to the pack season. Of those variables
used for analyzing factors afiecting the farm price of red cherries in
Michigan, in Chapter V, theindex of all farm prices in the United States
would seem to be the most illogical for an anaiysis of pack pricese. Us—
ing the analysis of the farm price of red cherries as a basis, plus the
consideration of the various: independent variables, the preliminary re-
marks concerning analysis of pack prices can be materially reduced.

Selection of suppiy factors. The previous chapter dealt with pack

prices and suppiy factors. The total pack as a measure of supply, even
though it bears a close relation ship to the total production for like
production areas, is not a good praciical indicator since it would have

to be estimated from indications of total production. Then, so long as
the pack would have to be estimated from an estimation in order to be useful,
there is little doubt that a production figure would be most valide The
question then resolves itself into which production area to use. The same
three alternatives exist as existed with the analyeis of prices at the
farm level: 1) total production in Michigan which now accounts for about
one~-half of the red cherry production in the United States, 2) the total
production of red cherries in Michigan, Wisconsin, QOhio, New York, and

Pennsylvania (the 5 major eastern red cherry producing states), and 3) a
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broader producing area would include at least the two western states that
produce sizeable quantities of red cherries. The mid-June forecast of
red cherry production, however, does not include estimates for any of the
western states.

On the supply side, the question of stocks or carry-overs again
arises. Oenned stocks have been adequately considered. Frozen stocks
are reported by the Production and Markeiing Administration, Marketing
Facilities Branch, as of the first of each month. They include all quanti-
ties stored in public cold siorage warehouses, regardless of who has title.
This series dates back only to July 1, 1938. The limitations of thesee
data are obviouse. First of all, they may be owned by packers, wholesalers,
retailers, or any other marketing agency within the system. And as was
mentioned in the previous chapter, it is extremely important at which
level in the trade channel the stocks are held because of the diff'erences
in the impact upon pack prices in the ensuing year. ©Stocks data then for
botvh the canned and the frozem pack are grossly inadequate, yet they may
be useful guides to seasonal sales and price policye.

Quality, with all of its abstractness, is usually thought tc be an
important price influencing factore The difficulty with quality lies in
the difficuity of ascribing objective measurements to the subjective facts
concerning qualitye. It was thought that some measurement of quality
could be obtained from a figure indicating the percentage of the new pro-
duct lost in the packing processe This figure would include juice losses,
pit losses, pick,é/ and other westes. However, these loases do not necess=

&/ Pick is a term used to identify that portion of the raw fruit that is
picked from a #8orting belt, usually by hend.
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arily very directly with quality. A high juice loss may be indicative
of high quality fruit, while a large pit loss or a high percentage pick
usually results from a low quality of fruit. Then, too, there was a tre-
mendous variaetion.in the percentage waste figure that was reported by
individual plants.gy For exeample, in 1948 the percentage waste by ine
dividual plants varied from a reported low of 16 percent to & high of 29
percent, with an average loss of 20.%4 percent per plant. Data for previous
years were incomplete, but the lowest figure reported was 14 percent for
one plant in 1946 and the highest reported was 29 percent in 1948. Plants
reporting these high losses usually trucked fruit in from other areas,
and consequently, more of the fruit was damagéd. Quality is thus a factor
that is difficult to measure and also difficult to determine through timee.

Marketing coetse In addition to the possible factors affecting farm

prices, pack prices have an additional cost -- that for merketing. Mar-
keting charges, based upon the average annual purchases of farm food pro=
ducts by a femily of three average consumers, are reported monthly by the
Bureau of Agricultural Economics.j/ These data are available since 1910.
An index of these marketing charges was computed for comparison purposes
based upon 1935-39 ® 100« Other data for marketing costs are availavle in
a narrower formes The farmers share of the consumer's food dollars and its
complement, marketing charges as a percentage of the retail cost, are pube
lished for many commodities.ﬁ/ Yet, for practical usage, the gross figure

- e Sm e en W m Cu @Y G W Es Ay W v S

g/ In answer to the question, ™What percent of your receipts was pick?"
which was broadened to include all waste because of the inadequacy Qf

data kept by the packerse.

3/ Anonymous, The Marketing and Transportation Situation, Bureau of
Agricultural Economics, United Statee Dept. of Agriculture, Washington

25, D. G

4/ 1Ibid.
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seemed to bear the highest relationship with red cherry pack pricese Pa -
haps there is an averaging of extreme values that mekes it more pertain-

able to red cherry pack prices.

Demend indicators. On the demand side, the same problems existed with
respect to the various measures of aggregate demand. Disposable personal
income is the most common indicator used inprice analysis, yet total per-
sonal consumption expendituree yield the best results with red cherry pack
prices. As wes mentioned in an eariier chapter, the category personal
consumption expenditures of national product and income estimates was not
made prior to 1946. Either of the two messurements csn be equally defend-
ed as measures of the level of aggregate demand.

The use of the variable time as an independent variable was also one
of the important ones considered. None of the variables changed as much
as red cherry pack prices, therefore leaving a residual trend after the
elimination of the influence of other variables. Special conditions
justifyiqg its use depend primarily upon ummeasurable, qualitative, or
subjective factors. Many of these factors are still present today insofar
as the red cherry industry is concerned, yet one can only hypothesi,e as
to their influence in the past as well as their likely influence in the
future. Advertising programs, the development of new uses, improved vare
ieties, and more efficient processing methods are only a few of the many
nonequantitative factors that fall into this groupe If this variable rew
maine in the predicting equations, its usefulness should be reevaluated
each year so that it can be eliminated before results become t00 much in

errore

Indicators usede The selection of the factors for use in the ansalysis

was made on approximately the same basis as that for farm prices. Personal
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consumption expenditures were used as the aggregaie measure of demand.
Disposable personal income, which includes savings in addition to per-
sonal consumption expenditures, could have been justified since there
is some adjustment in the amount saved with changes in price levels. But
the date reported 74 on income includes the seasonally adjusted figure
without savings, and therefore is probably more accurate to use as an
indicator of aggregate demend for consumption goods. Food, or food and
tobacco expenditures are also estimated along with the other income and
expenditure estimates, but they were not as good an estimate of the
aggregate demend for red cherries. This may be explained in part by
the fact that there is a great deal of substitution among the different
food products as well as between food expenditures and other non-durable
goods, and perhaps also between food and durable goods insofer as ex=
penditures are concerned.

On the supply side, total production of red cherries in the five
eastern states wes used since packers in these states compete in essenti-
ally the seme markets. Then, too, the Bureau of Agricultural Economic's
mid~-June forecast of production is based upon these states. The usual
time of Pfull bloom in these states begins about April 14 in Ohio and ex=
tends through June 1 in Michigan. Harvesting usually begins about June
25 in Pennsylvania, Ohio, and New York and about one week later in Mich-
igen and Wisconsin. The harvesting season usually ends by August 15J§/
The mid~-June forecast of produaiion occurs about two weeks after the

- M ws G G P en W A0 G Gr Er mr e A &

2/ These data appear on a quarterly basis in the Survey of Current
Buciness published monthly by the United States Department of

Commerces.

é/ Cf. Cherries: Usual Time of Bloom and Harvest, by States and
Commercial Areas, U. 8. D. A., B. A. E., Washington, D. C.,
May 1948, ppe 6=7.




119

period of full bloom, and yet about ten days prior to the beginning of
the harvest season. Naturally this estimate can vary considersbly from
the actual amount harvested since weather, even during the harvest seas~
son, eometimes materially alters both the size of the crop as well as
the quality of the fruite.

Further on the supply side, marketing charges were included as
an independent variable. This variable was substituted for the index of
all farm prices which was used in the analysis of the farm price of red
cherries. It is obtained by computing the retail cost of the food for an
average family of three minus the farm value of the food adjusted for by«
productse This margin is then adjusted by subtracting any processor
taxes and adding govermment payments to marketing agencies. Since an
index of these charges was used, this result is divided by the 1935-39
average and multiplied by 100

The last of the independent variables used in the analysis was time.
The merits and criticisms of its use has been discussed previously. Fur-
ther justification for its use will be made in the subsequent chapter.

The dependent variables. With prices of each of the three types of

pack used singly as the dependent variable, the correlation and regression
was computed with Sestate production, personal consumption expenditures,
an index of marketing charges, and time as the independent variables
(Table V). In the analyeis the sbnormal years of 1944, 1945, and 1946
were omitteds The peculiar characteristice of these years that make

them unadaptable to analysis have been discussed previously. The analysis
for each of the types of pack will be considered beginning with that for
number 2 cans and proceeding through that for number 10 cans and ending

with that for 30 pound tinse.
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Prices of number 2 cans. The correlation matrix for the f.0ebe

price of mnumber 2's against the independent variables for the years 1931 -
1948 excluding 1944, 1945 and 1946 was

Table V - Average Annual f.o.b.Prices of Packed Red Cherries in Michigan
with the Values of the Price Indicators, 1931-43.

X. Xy X X

Average Average Aver%.ge Produc tiony Per sgnal Indxgx of 15

_Price Price Price Mich.,Wisc., Consumption Marketing Time
Year #2 cans #10 cans  30# tins Ohio, N.Y. Expend= Charges (1930

per doze per 3 per lbe Pa. itures (1935~39 +X)

cans 2 100)
Dollars Dollars Dollars Tons 10 million Percent  Years
déllars i

1931  1.53 1.79 60,620 6,115 108 1
1932 «99 96 67,432 4,921 96 2
1933  1.03 1.10 62,300 4,635 92 Z
1934  1.00 1.16 69,450 5,188 97
1935 1,178/ 1.35% 78,060 5,622 100 5
1936 1.13% 1. 408/ 53, 810 6,252 102 é
1957  1.308/ 1.55% 4,080 79,220 6,712 102 7
1938 1.17 1.33 078 48,080 6,451 100 8
1939 97 1.14 «065 83,180 6,747 96 9
1940 «99 1l.21 «070 88,960 75205 94 10
1941 1.4 1.77 <075 69,440 8,226 96 11
1942 1.51 1.90 «090 . 93,350 9,084 105 12
1943  2.35 2.84 o143 27,050 10,163 113 13
1944 2,15 2,80 «138 95,070 11,042 112 14
1945 2.83 3,94 190 34,400 12,170 113 15
1946 3.62 4,42 «219 102,700 14,367 127 16
1947  2.47 2.98 0152 80,020 16,438 148 17
1948 2.46 3401 153 122,760 17,772 166 18

Source: Prices of #2 and #10 cans were tsken from Roy E. Marshall's data
ope cite and gathered from direct survey of packers following
1957. Personal Consumption Expenditures were gathered from the
Survey of Current Business. The Index of Marketing Charges was
computed from data appearing in the Marketing and Transportation

S8ituation.

a/ Bstimated from aveilable data.

b/ Estimated for years 1931=37 from relationships of sweet and sour
cherry production in each state.
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req re, Tex Tey Teg
ry, 1 .138 +899 -876 -769
ra, «138 1 A7 <465 410
r3, 899 AT 1 <950 900
ry, 876 465 950 1 736
rs, 769 410 -900 736 1

which yielded the regression equationz/

X = - 0.00000947%, $ 0+0002049%5 = 0s00327X,, = 0.0538%; + 1.940
(0.381) (1.483) (0.122) (0.319)

The net regressiong/ of prices on 5~state production was negétive (Fig-
ure 21)e This occurred despite the fact that the grose reiationship was
positive. An increase in the size of the red cherry crop in the five
states of 1,000 tons was associated with a decrease in the price of about
0.01 dollarse.

Personal consumption expenditures was the most important factor of
the four affecting the price of red cherries in number 2 cans (note the
high tevalue of 1.483 in the regression equation). The association bew
tween these expenditures and prices was fairly high and the net rew
gression was highly positive, (Figure 22). An increase of 1 billion
dollars in personal consumption expenditures was associated with a net
increase of about 002 dollars per dozen.

Although the coefficient of correlation between prices in number 2
canes and the index of marketing charges was fairly high and positive

M e M WS PO e e WE M s A W WM WA W &R Gw B e RS W bet e G M T R T NF WS W A W = b e

1/ The numbere in parentheses below the regression coefficients are the
t~values for each of the independent variables.

‘g/ The term net regression as used here and 80 subsequently will be used,
meane the effect of one independent variabnle on the dependent variable
when the other independent variables are held constant at their mean

valuese.
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(0.876), the net relationship between the two was siightly negative
(Figuré 23)e Its weight in the regression equation was the smallest of
all the variaples as evidenced by ite low tevalue. In general, an in-
crease of 10 points in the index of marketing chargés was associated
with a decrease of about 0.03 dollars per dozen.

Time was a fairly important variaoble in the regression equation
(Figure 24). Its net regression value was negative to the extent that
each additional year caused a price reduction of apout 0.03 dollars per
dozen.

The regression equation was fairly efficient in estimating the aver~
age f.0.be price of red cherries in mumber 2 cans (Figure 25).2/ The
estimate of 1943 was 0.24 dollars per dozen too low, which represented the
largest absolute error for any years In 194l the estimated price was only
0.01 dollars too lowe The average error was equal to 8.6 percent of the
mean value for the 15 years.

Prices of number 10 cans. The same analysis applied to the pack in

number 10 cans yielded very similar resuits. The correlation matrix was

r.l !'02 r.5 r-4 1‘05
1. 1 166 «508 «869 +803
T2, .166 1 o477 465 410
3, +908 77 1 +950 +900
Yy, #8369 <465 «950 1 .736
Ts, +803 «410 «900 736 1

which yielded the multiple regression equationtd

—-——---‘-—-u--u-ﬁ-—ﬂ-—u-u-----------—-~

9/ The coefficient of multiple linear correlation, T1.o3k51 WoS equal to

0.964 and its standard error, 5) ozi51 was equal to O.141 dollars per

dozene.
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X = ~0+0000110K, + 0:0002192X, = 0.00172K, = 0s183K; + 1.059
(0.347) (1.243) (0.050) (0.135)

All of the tevalues in this regression equation~are lower than those for
the analysis of mumber 2 cans. Taking the net relationships of each of
the independent varieples with the dependent variable, the firsﬁ, 5=3tate
production, was a negative relationship (Figure 26). An increase of
1,000 tone in production was associated with a decrease of 0.0l dollars
per 4 dozen of rumber 10 cans.

NWith number 10 cans as with number 2's, personal consumption expendie
tures was again the most important factor~of the groupe The relationship
was highly positive to the extent that a rise of 1 billion dollars in

expenditures was essociated with a price increase of 0.02 dollars per %

dozen number 10 cans (Figure 27). -

Marketing charges and timejboth exhibited negative relationships
withprices (Figures 28 and 29). Both variables were relatively unim-
portant, moreso than was the case with the price of number 2 cans.

The multiple coefficient of correlation was almost identical with
that for number 2 cans, alsce The coefficient, r1.2545 for number 10's
was 0.962 as compared with 0.964 for number 2'5.53/ The average error as
a percentage of the mean value was about 9.9 ﬁercent. Thus, the estimates
of prices were fairly close to the actual values, and the highest absolute
error of 0.29 dollars occurred in 1938 (Figure 30)e Three estimated values
were within 0.05 dollars (1934, 1941, and 1948).

10/ The figures in parentheses below the regression coefficients re-
present the t-values of the equation.

11/ The standard error, 81.2545, was 0.184 dollars.
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Prices of 30 pound tins. For 30 pound tins, the analysis was similar=

ly performed, but price data were only available beginning with 1937.
Therefore, for the purposes of getting the net relationships for each of
the independent variables with prices, and not for the purposes of pre-
diction, data for the years 1944, 1945, and 1946 were included. The

correlation matrix for the five variables was

r.l Tep r.§ el r.5
rye 1 <199 o792 +646 +825
rse 199 1 526 558 436
rze 792 526 1 955 <967
rhe 646 558 955 1 883
roe 825 o436 .962 53 1

which ylelded the regression equation
X; = = 0.000000636X, + o.oocx:xlv;m3 - 0.0045014 - 0.0155;{5 ¢ 0.332,
(0.259) (3.757) (1.889)  (1.066)

The use of difrerent years materially altered the importance of each of
the variables in the regression equation. In general, the importance of
production was reduced and the importence of personal consumption expendiw
tures was increased relative to the other variables in the systeme. The net
relationships for each of the variables is shown in Figures 31 through 34.

Because of the inclusion of the so-called abnormal years the accuracy
of estimation was szomewhat reducedlg/ (Figure 35). BErrors ranged from
almost 4% ceuts in 1941 to a low of one-tenth of a cent per pound in 1948.
It is recognized that thie is a poor predicting equation and should be

used only to compare net relationshipse

OB B e s B¢ S e W¢ Gm P B S G WS B G Se me S E G S e e er en e an e e

12/ The coefficient of multiple linear correlation, r1.2545 wes0,906

and the standard error, 81.2545, was 0.021 dollars per pound.
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Figure 3L, Average Relationship Between f.o.b. Plant Prices Per Pound in
30 Pound Tins of Red Cherries in Michigan and Time with 5-State
Production, United States Personal Consumption Expenditures,
and United States Marketing Charges Held Constant, 1937~1948.
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Relationships among pack pricese Since f.o.be pack prices of numher

2 and number 10 cans correlated almost identically with the independent
variables, and since 30 pound tin price movements were almost identical
with those for number 10 cans, there appears to be sufficient justification
for purposes of expediency to relate pack prices with each other rather
then proceed from the basic analysis. For farm prices, an additional factor
may have to be considered.

The coefficient of correlation for the price of mumber 10cens and the
price of 2's was 0.992 which yielded a regression equation for 10's, in
terms of 2's of Y = le32X - G.17, where Y equals the price of mumber 10's
per 4 dozen and X equals the estimated price of number 2's per dozen.ty
Usiné this procedure to estimate theprice of 10's per % &oéen, the standard
error was only increasedéout 0.02 dollars.-]i‘/ These *;:.wo procedures are
illustrated in Figure 36 where they are compared with the actual prices as
they existed 1931 to 1948.

For the years 1937 to 1948, the price of red cherries frozen in 30
pound tins also correlated very high with the average f.0.b. price of red
cherries in number 2 cans -~ the coefficient of correlation being 0.989.
The regression equation was ¥ = C.061X + «002 where Y equals the price per
pound in 30 pound tins and X equals the estimated price of red cherries
per dozen number 2 cans. The standard error of this procedure was about

Q.01 dollars smalleriz/ than for the original analysis which included the

abnormal years (Figure 37)e
13/ See Table VIII for the basis data used.
14/ 0,202 dollars as compared with 0.184 dollars.

15/ 0.020 dollars as compared with 0.009 dollarse
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Using a three variable system for farm prices also yielded fairly
good results. Reasoning that, as compared with f.o.b. prices, farm
prices do not include certain of the marketing costs that ere present in
the processed pack, some measure of these costs should be included in
addition to the level of pack prices for determining farm prices. The
cost of the pack involves charges #r labor, equipment, services, and other
items =- allowances for which are included in the item marketing charges.

Farm prices related to pack pricese Using the Michigan farm price

of cherries as the dependent varieble and the f.o.be price of number 2
cans per dozen and the index of marketing charges as the independent
variables the correlation matrix for the years 1933 « 48 was

Te r.b I'e

a c
T, 1 «978 642
ry. .978 1 712
r.. o642 o712 1

and the multiple linear regression equationlé/ wasg
X, = 110.67X, ~ 0.460K - 18.98
(1.055) (0.109)

VWhere xa equale the Michigan farm price of red cherries in dollars per
ton, X, equale the anmual average f.o0.be price of number 2 cans per
dozen, end X, equals the index of marketing charges.

The net relationship between the farm price of red cherries and the
average annual f.oebe price was highly positive (Figure 38). An increase
of 0.50 dollars per dozen in the average annual f.o.b. price of number 2

cans wae associated with an increase of a little more than 50 dollers per

- e e W Am e Gw we M M e s Sm Em e SN SR W W M E AR e Gm e R W e W e = - e oW

16/ The t=values for the coefficients of regression are again shown in
parantheses below the regular coefficients.
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ton in the farmprice. The net relationship between the index of markete
ing charges and farm prices was negative to the extent that an increase
of ten points in the index of marketing charges was associated with a
decrease of 4.60 dollars per ton (Figure 39)e

Farm prices estimated from these independent variables were very
close to the actusal priceSEZ/ (Figure 40). The greatest deviation was
a minus 52 dollers in 1945, but the estimates for 10 of the 16 years
were within 10 dollars of the actual prices. This means that the es-
timates were within one-half cent per pound of the actual prices, of
about equal to the average error.

A comperison of the two methods for estimating the Michigan farm
price of red cherries disclosed fairly close results (Figure #1). The
standard error of estimate was only slightly higher for the estimation
from prices for number 2's and the index of marketing charges than
from the estimations based upon the original data.lé/ This comparison
was based upon the exclusion of the war’ years in order that they could
be compared on the same basis.

Summary. Theee latter procedures suggest that there is little diffe
erence in accuracy between the two alternatives for estimating red cherry
prices in Michigan, either at the farm or at the packer levels. In most
cases the stendard errors of the estimates were slightly higher when the

f.0.be price of number 2's was used as one of the indicavors, but the in-

17/ The coefficient of multiple linear correlation, r, , . » was 0.981

and the standard error, S » was equal to 15.9 dollars per tone.

BebeCe
18/ 13.0 dollars per ton as compared with 12.9.
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creases were of small proportionse For purposes of expediency in the
forecasting of prices, it is much easier to predict from the latter
procedure rather than from the original analysis each time. But the
original analysis is highly useful for observing net relationships

smong the various independent variables.



CHAPTER IX
PROBABLE FUTURE TRENDS IN THE RED CHERRY INDUSTRY

The economic system functions in the presence of a large mumber of
interrelationships. These interrelationships serve to guide the course
of each intricate part of the system, as well as to provide general
direction to the entire system. The red cherry industry in Michigan or,
for that matter, even in the entire United States, is relatively emall
compared with any criteria of total economic size. Hence the future of
the red cherry industry to a large extent depends upon the general
course that the entire economic system followg. Yet changes in the
interrelationships of certain factors may chaﬁge the course of some of
the internal phases of the system without perceptably altering the
aggregate movement of the system. The analysis of the future of the
red cherry industry must consider both aspects, that is, the ganeral
movements of economic activity as well as the efrects of internal varia-
tions in the ecconomic d;ta pertaining to tie -industry. In both cases
the discussion will be limited to the economic factors of production,
income, and pricee, or forces pertaining thereto. It is impossible here
to develop all of the arguments necessary to justify certain beliefs as
to the future course of an industry. An attempt will be made to isolate
some of the more important forces for attention. 1In effect, this means
concentrating the analysis on the factors affecting cherry prices and the
function of prices as guideposts to the future -~ the future being the

next two or three year9¢l/

- s wr G e e P We G Am G @s G Ew Mt MR ERm A GE m M My R e G GE W e W e e e

1/ The assumptions here involve a cold war peace. Any deviation from
this position barring shortages of materials and effective economic
controls would add optimism rather then pessimism o the remarks to

follow.
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National income and consumption expenditurese The future movements

and the anticipated level of national income is a very difficult question.
The gross national product of the United States has increased tremendously
since the pre-war yeara.g/ A slight downward readjustment occurred in
1945 as a result of decreases in govermment purchases of goods and sere
vicess. Another post-war drop precipitated in the last quarter of 1948
because of the decline in private domestic and foreign investment. This
latter decline has tended to level off beginning in the third quarter of
1949, The only decline in personal consumption expendituresé/ occurred
from the fourth guarter of 1948 and the first quarter of 1949 but has
risen slightly since. The rise in personal consumption expenditures since
the first quarter of 1949 has been due.to the greater increase in expendie
tures for-durable goods and services relative to the decrease in expenditures
for non-durable gODdB-ﬂ/ Private domestic investment has been bolstered
by the increases in investments in producers'! durable equipment and in

new construction. Changes in business inveniories has been a highly
fluctuating item but have been rising since the third quarter of 1949.2/
Net personal savings usually vary directly with personal income which
causes changes in personal consumption expenditures to lag either per-
sonal income or disposable personal income.é/ Savings turned upward with
the upturn in personal income in the third quarter of 1949 which eventually

caused a slight increase in personal consumption expenditures.

g/ Anonymous, Federal Reserve Chart Book, Historical Supplement, Board
of Governors Federal Reserve System, Washington, D. C., March, 1950,

Pe 740
Anonymous, Federal Reservs Chart Book, loc. cit.
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Wage and salary receipts have risen steadily since 1946 except for
& slight decline of short duration from the last quarter of 1948 to the
first quarter of 1949.L Tis is a reflection of the high level of em~
ployment at good wage and salary rates in the United Statea«él

These date indicate that most of the component factors of either
gross national product or national income were favorable in 1949. The
direction of movement of some of the more unfavorabls factors was up=
ward which would indicate that the outlook for these factors is fairly
optimistic. Summing up the forces, it appears that incomes will remain
high along with output. The large govermment debt on which service
charges must be met, and the unlikelihood that tax rates will be in-
creased 1o cover increased defense costs means that a positive effort will
be made at the high policy levels to insure good incomes in the future.
This conclusion appears to be sound since the United States Treasury is
currently running a deficit as it did in 1949 in spite of the high level
of national income. High national income means high disposable income
with present tax rates. Savings tend to vary with diSposabie incomes
but tends to lag somewhat so thet the net effect is a more stable per—
sonal consumption expenditures figure. Thus, for the next two or three
years it appears that personal consumption expenditures will remain very
close to (perhaps slightly higher than) the present high levels.

Marketing chargese. A hint as to what may happen to marketing char-

ges may be gotten from the trend in consumer expenditures for services.

As was mentioned, the trend in services has been steadily upward. Where-

Z/ Ibido Pe 78.
8/ Ibid. ppe 79=8l.
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as slightly more than 20 billions of dollars were spent for services in
1944, there were aimost 60 billions epent in 194§w2/ Marketing charges
represent mainly charges for service functions performed on the raw
products between the time of production and the time of final sale. An
upward trend in the emount spent for services is consistent with eitheran
‘upward - .trend in income or even a high and stable level of income.
Consumers are demanding more services and unlese retail prices rise re-
latively faster than marketing costs, the share of the retail price go=-
ing for marketing costs will also rises Thus, merketing chargee are
likely to rise in the future.

Production trends. Some attention should be given to probable future

trends in production. Production in the United States, S«states and Mich-
igan has trended upwarde since 193le The most common estimation of pro-
duction for a few years hence has been the census classification of beare
ing and non=bearing trees. The census, however, does not distinguish
between sweet and red cherry trees so that some estimation of the ratio
of sweet to red cherry trees must be made. FPFurther, the census does not
show the number of trees by age groups which is essential for an accurate
projection of production. 1In spite'of these limitations it is assumed
that for maintenance of production, one non-bearing tree is needed for
three bearing trees. When the ratio exceeds this limit (ee ge 1:4), pro-
duction declines, and when the ratio is smaller (e. g« 1:2), the trend

in production is usually upward. An examination of the trends in these

ratios shows a great deal of variability¢lg/ The variability is apparsnt

@ e Sm em e E mh em M e e M e W e A SR T em R e W A M Em e e W W W W & W W

9/ Ibide pe 75

10/ Thomas F. Oarroll, Cherries, Background Information and Statistics
for Fruit Marketing I, Cornell University Agricuitural Experiment
Station, A. E. 662, Ithaca, New York, March 1948, p. 7.
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both by censues years and by states within census years. For example, in
1940, Montana had a low ratio of 0.94 bearing trees to one non-bearing
tree while Colorado had 9.53 bearing trees for each non-bearing tree. An
example of the varlebility between years was the ratio of 1.75 in 1930 as
compared with #4.77 in 1940. This year-to-year variability is consider-
ably less than the variability exhibited within years. Since aggregate
production is of more concern than individual state output the above fact
affords more stability. The primary point of interest in these data is
that the ratio of bearing to non-bearing trees has been increasing since
1930 yet production has also been increasing. These data are contrary to
what is expected. The Michigan Cooperative OCrop Reporting Service survey-
ed Michigen in order to determine the age distribution of the cherry trees
in the state as well as to determine the location of the producing areas
within the atate.;l/ Their conclusion was that 25 percent of all the trees
in Michigan were of non-bsaring age.lg/ In analyzing the possible future
trends in production they concluded that potential cherry production in
Michigan can be expected to increase during the next few years, especially
in the middle and late 'fifties.li/ This expansion can be auvtributed to
the expension of tree mmbers due to longer lived trees. It was also
thought that increasing yields could be expected in the future. Taking
into account onliy the potential number of bearing trees, production in
Michigen is expected to increase about 16 percent by 1955

—-.-.-———-h-m——-l-—-n-u-—uﬂ—--unwnu---&-

11/ Anonymous, Michigan Cherry Survey, Michigan Gooperative Crop Reporte
ing Service, Mimeographed Report, Lansing, Mich.

l?/ Ibid. Pe 2.
_]_.§/ Ibid. Pe 30
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In estimating red cherry production for the future, it seems safe
to assume that potential production will increase. Michigan produces 2
large proportion of the total in the S5—-eastern states, and since prices
have been relatively favorable, production in the 5-state area will
probably also incresses It is difficuit to tell exactly how much proe
duction will actually increase because of the impact of uncertain forces,
principally weather.

Aside from the variable time, this completes the consideration of
the variebles used in the analyeis of red cherry prices. Resolving the
likely magnitudes of these variables is no mean task. Personal con-
sumption expenditures as a measure of demend of course carried the greatest
weight in the equations, and an upward trend in these expenditures will
be necessary to counteract the upward movement in each of the other
variables if prices are to remain at approximately present levels. How=
ever if personal consumption expenditures fail to rise, marketing costs
may be expected to rise as well as production, and prices of red cherries
may be expected to falle Another possible combinaticn of forces may be
that even though total personal consumption expenditures may rise, mare
keting charges could fall slightly if there is a relative decline in the
amount spent for services as compared with durable and non~durable goods,
in which case changes in production would be the most important factor
in determining future prices. These latter two possibilities seem most
plausible. That is, red cherry prices can be expected to remain either
at, or slightly below present levels with a gradual widening of the

spread between f.o.bs pack prices and farm prices.

Other trends. There are some other trends that are likely in the

industry, based in part on the trends inciuded either directly or indirecily
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in the above analysis, but also on some outside forces. The development
of new uses for the product as well as new types of pack offer possibil-
ities for expanding the markeu and increasing the aggregate demend for
the product. The development of new uses sometimes involves the develop~
ment of a new recipe. Bekeries, flour manufacturers, candy mskers, ice
cream factories, and many others associated with the institutional treade,
have ressarch constantly under way to supplement that of the industry
in the quest for new uses for their products. Red cherriee ®r brining
have increased in volume since the 'thirties, and some have also been
glaced and used as a confection. Jéms, preserves, and juices also re-
present special uses that expand the quantity that can be sold. A cone
certed effort is being made to pack red cherries in extra heavy syrup so
that they may be consumed directly from the can as dessert. Technical
problems of maintaining end handling such heavy syrup have been encounter-
ed, and consumer resistance is still present. Yet a product that is de-
sirable and that will compete favorably with other canned fruits as a
deéaert holds great potentialities for asppeal in the mass consumer market.
New types of pack also offer possibilities. Initially, the frozen
pack was designed exclusively for the institutional trade. Gradually a
few red cherries were packed in smaller and smaller containers until the
1 pound consumer packege became fairly popular. The most common type of
1 pound frozen package has been the waxed cardboard container with metal
ends. On the packing line, these containers have not yet been adapted for
the speed and accuracy of sealing that is typical of a number 2 can hot
pack line. A poorly sealed container that lesks causes a great deal of
demage. Consequently, the industry is now introducing a metal package

gimilapr to the nmumber 2 can which will overcome the difficulties encounte
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ered with the cardboard containers. But the problem still to be over-
come is that of educating the consumer to keep the package frozen. Other-

wise there is the danger of over-expansion of the contents causing a

minor explosion.

Advertising programe A& strengthening factor for future prices in

view of the potential increase in production is the sdveriising program
now under way for red cherries. At the national level, the National Red
Cherry Institute is the organization whose primery function is to promote
the red cherry. In Michigan, the Michigan Cherry Commission performs
this function. By act of the state legislature in Michigan in 1947, a
commission composed of representatives of growers and packers was formed
for the sole purpose of promoting the red cherry industry. The Commission
is appointed by the Governor and approved by the state legislature. The
activities of the Commission are financed by a subscription of .00l
dollars per pound of raw product sold, levied on each grower and collected
by the packers at the time of sale. The subscription is not compulsory.
Growerse may claim exemption from the tax by filing exemption forms with
the proper authorities if they so desire. Compliance has been high. The
provisions of the act have only been in effect for two years and each year
the rate of compliance has exceeded 90 percent of the product marketed.
Thus, the Commission's operating funds have exceeded 100 thousand dollars
in each of the years~l948 and 1949, Actually the amount of funds was
almost equal for the two years since the rate of cumpliance was enough
higher in 1949 to offset the effecte of the emailer crop as compared with
1948, The Commission's policy has been not to advertise Michigan cherries
as such, but to promoﬁe the producte Consequently, the Commission has

cooperated with the National Red Cherry Institute to promote the product
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nationally with no concerted effort to differentiate cherries grown in
Michigan from cherries grown in other states. Judged from the stand-
point of efficient marketing and wise policy this procedure seems gound.
How successful the advertising progrem has been, of course, would be
difficult to measure. As compared with 1948, red cherry prices were
practically the same in 1949, averaging about .09 dollars per pound in
each year. All farm prices dropped frem their all time high in 1948
to lower levels in 1949. The index of all fruit prices, heavily weighted
by apple prices, fell considerably from 1948 to 1949 also. Whether ade
vertising had much effect upon maintaining the relative favorability of
red cherry prices is very difficult to say, but it probably has been a
contributors It has been estimated that for each dollar spent for ade-
vertising directly by the industiry it has received the equivalent of 10
dollars worth of advertising space since related industries tie in their
advertising programs with that of the cherry industrywlﬁ/ This would mean
that cherries have been promoted by the equivalent of more than 1 million
dollars worth of advertising per ysear.

Use of results of price analysise The use of price analysis in the

formulation of expectations affords an opportunity for the reduction of

price uncertainty facing both growers and packerse The reduction of price
uncertainty could do two things. First, it could reduce the range of price
expectations by individuale in the market to the extent that income through
time is more stable.AZ/ Secondly, it could add to the completeness as well

G M Gr e G WD N WA M= = G an SN G S T M e wm ki M G SN e GY G W A G s AR W S W o M o W

14/ By A. J. Rogers, Mgr., Cherry Growers, Inc., before a marketing class
at Michigan State College in March, 1950.

15/ D. Gale Johnson, Forward Prices for Agriculture, University of
Chicago Press, Chicago, Illinois, 1947. Cf. especially
Chapter XIIIe
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a8 the perfectness of knowledge about the market. This would mean that
the merket is more nearly perfect and would operate more nearly in con-
formence with the principles of perfect competition. To the extent that
price esnalysis contributes 4o the reduction of price uncertainty in
these two ways, it should prove to be beneficial to the industry.

A further industry trend thet would tend to make the market more
perfect is the trend away from concentration. As the industry has ex-
panded, more and more firme have entered, thus reducing the relative
importance of the larger firme. With the probable future increases in
production, it is likely that more firms will continue to enter the in-
dustry rather than there being any major tendency for the present firms
to become larger. There will probably always be some consolidation of
smaller firms who do not enjoy some of the economies of ascale of the
larger firms and encounter financial difficuities. This, of course, is
healthy for the industry since more eccnomic efficiency is attained by
so doinge

The future of the red cherry industry in Michigan appears bright.
Industry policies and trends are such that they tend to promote sound-
ness and'efficiency. Following such policies, prices and incomes to
growers should remain relatively favorable in the years ahead as

compared with other alternative opportunities for either grower or

packerse



CHAPTER X
SUMMARY AND CONCLUSIONS

l. The red cherry industry has become a highly specialized busi-
ness and has been of commercial importance in only a few counties of a
relatively small number of states. In many of these counties the wel-
fare of agriculture and industry depends upon the income derived from
the cherry crope Once the crop is determined for a particular year,
prices hold the key to income and welfare for these areas so that es-
tablishing the "right™ price is of major importances

2e The farm value of the production of red cherries has constituted
from about 1/2 percent to slightly more than 2 3/4 percent of the value
of al} farm production in Michigan since 1931l. Incomewise, red cherries
have produced as much &s 18 million dollars in 1946 in the localized
commercial areas of the state.

3¢ The production of red cherries has been highly variable from
year to year in Michigan as well as in the United States, and in recent
years the magnitude of this variation haes markedly increased. This
phenomenon is mainly due to the intensification of production making.the
total output more susceptible to the exogenous natural and economic
forces affecting the industrye.

4, The pricing problem at the farm level has always been acute in
view of the fact that prices must be established on the basis of anti-
cipated as well as present supply and demend conditions. But, there are
no current quotations upon which to base estimates of these conditions.
Therefore information or general knowledge that would reduce the range of
uncertainty confronting producers and processors in the industry should

increase the overall economic efficiency of the industry.
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De Production and farm prices of red cherries have trended upward
whether Michigan, the five eastern states, or the United States was
considered as the area. The expected inverse year to year relationship
between prices and production did not comsistently occur in any of these
areas for the years beginning with 1933 and extending through 1948
primarily because of overall inflation of all prices for these years.
Production thus bore little relationship to prices.

6+ The most important factors affecting the farm price of cherries
were those indicating or reflecting levels of aggregate demand. The net
relationship between Michigan prices and 5e~atate production was zero,
while the net relationship betwsen the index of all farm prices and red
cherry farm prices in Michigan was highly positive. Personal consumption
expenditures, as an indicator of aggregate demand, bore a high positive
relationship with farm pricese.

7« Using the four independent variables, H=state production, per-
sonal consumption expenditures in the United States, the index of United
States farm prices, and time, the Michigan farm price of cherries was
estimated with an error that exceeded 0.0l dollars per pound in only 2
of the 15 years included in the analysis. The standard error of the
estimate was 00065 dollars per pound.

8. The factors selected for the analysis of red cherry pack prices
included total production in 5-states, personal consumption expenditures
in the United States, an index of marketing charges in the United States,
and timee. OFf these independent variables, the net effect of personal
consumption expenditures was highly positive while the net effect of each
of the other variables was negative. Personal consumption expenditures

carried the greatest weight in the regression equations for the canned
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pack followed by production, time, and marketing charges in that order.
The coefficient of multiple correlation wes slightly more than 0.96
for the two different types of canned pack. The analysis of the frozen
pack included fewer years but the relationships were similar.

10. As was true with farm prices of red cherries, there was
little gross relationship between Michigan prices and either the amount
packed or produced. However, the upward trend in the volume packed was
slightly more than the upward trend in production.

1ll. The rise in prices through time for the imstitutional sized
containers was relatively greater than the rise for consumer sized
packages. This ie probably a reflection of the differences in the
eiasticity of demand. As the gquantity packed increases, more should
be packed in those containers for which the demend is most elastic.

12, Changes in the type of pack processed by Michigan packers re=
flect changes in demands. The frozen pack increased five times as much
as the canned pack between the early 'thirties and 1948, The relative
size of the frozen pack to the canned pack also increased though there
was considerable yearw~to-ysar variability.

13. 1In years of large crops, more of the pack was processed into
consumer s8ized ravher than institutional sgzed containers. In those
years, more efiort wae thus expended on effecting direct cansumer sales
vhich constituted the greatest potential market for the product.

14, Favorable red cherry prices in the face of in¢reases in the
per capita consumption of the product was conducive to industry expan-
sion. In Michigan, the number of processing firms in the industry in-
creased from 19 in 1931 to 44 by 1948, This growth in the number of

Pirme has just about kept pace with the increase in production, thus not
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materially altering the average size of firm in the industry.

15. The relative size of the five largest firms in the industry
decreased from about 70 percent ¢f the total pack in 1931 to 44 per-
cent in 1948. There has therefore been a trend away from economic
concentration in the industry as indicated by relative physical
volumes.

16. Cherries alone accounted for one-half or more of the average
total dollar volume of business done by 54 percent of the plants in
Michigan in 1948. This means that these firms are highly vulnerable to
price and production instability in the cherry industry in the short~run.

17. Some of the requisites for imperfect competition as they per-—
tain to prices and price policy have been present in the industry. 1In
practice, though, these forces were not considered to be strong enocugh
to exert any major influence upon prices.

18. Year-~te~year storage has been frowned upon by the industry.
If this policy has been theoritically sound, the price elasticity of
total demend as quantity decreased must have been less provided the de-
mand curve itself did not shift. Increases in demand undoubtedly have
occurred which would tend to counteract the adverse eftects of storage
due to the relative elasticities of demand.

19. Inventory policies by marketing agencies at higher levels in
the trade channel than the packer cause pseudo-reactions on prices and
rates of sale at the packer level. More data on stocks are needed in
these higher levels of the trade channels so that processors may pursue

sounder sales policies on the basis of the more complete knowledge.
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20+ The future of the red cherry industry for the next two or three

years will be conditioned by economic events. National income will pro-
bably be maintained at or near present levels and red cherry pricee are
largely affected by movements in aggregate demand. The industry is pro-
moting the product through advertising in an effort to further stimulate
demand. Research is also constantly under way in an efiort to develop
new uses for the products as well as to develop new types of pack for

a broader market. New firms will probably continue to enter into this

expanding industry.
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QUESTIONNAIRE FOR MICHIGAN CHERRY PACKERS

Packer Number

Date

Filled in By

Le L. BOGER
AGRICULTURAL ECONCMICS
MICHICAN STATE COLLEGE
EAST LANSING, MICHIGAN

16
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A. RELATIONSHIP OF CHERRIES TO TOTAL VOLUME OF BUSINESS

What percent of your total sales are made up of cherries?
(a) By years or (b) Average.

1931 1936 19 1945
1932 1937 1942 1546
1933 1938 1943 1947
1934 1939 194k 1948

1935 1940
(If estimate of average for all years, list here.)

(b) Average .

What other fruits or vegetables did you pack or distribute in 1948%
(Check those that apply.)

Frozen Canned Frozen Janned
Asparagus Apricots
Snapbeans Apples
Cabbage Peaches
Carrots Pears
Cauliflower Flums
Cucumbers Sweet Cherries
Tomatoes Other
Lima Beans
Navy Beans
Qther
What percent of your cherries do you ____ pack and/or ____ distri-
bute under your own brand names? % (Check and fill in %)

What are your brand names, and what grade do they represent?

(List each) Brand Grade
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B. COSTS OF STORAGE FOR CHERRIES

1. What does it cost you to store cherries per month?
(List by type of pack.)

Canned

Frozen

2. (If costs have been calculated by years, list them below
by the years. Also note items of cost included. )
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C. COSTS OF PROCESSING CHERRIES

1. What does it cost you per pound to pack frozen cherries?

Estimate

Actual

2, What does it cost you per pound to pack camned cherries?

Estimate

Actual

3. (If processing costs have been calculated by years, list
them by years, then enumerate items of cost included.)

Canned Frozen Canned Frozen
1931 1940
1932 1941
1933 1942
1934 1943
1935 19LL
1936 19L5
1937 1946
1938 1947
1939 1948

L. What percent of your receipts was pick?

1931 1940
1932 1941 .
1933 194L2
1934 1943
1935 b
1936 19L5
1937 19L6
1938 19L7

1939 1948
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APPENDIX B

SUPPLEMENTARY DATA

TABLE
NUMBER

I be Aggregate Values of Selected Measures of Demand,
United States, 192048,

IIb. Estimated and Observed Average Farm Prices of Red
Cherries, Michigan, 1933 ~ 1948,

III b. Number of Plants that Reported Packing Red Cherries,
Michigen, 1931~48.

IV be Percent of Total Pack of Red Cherries Processed by
the Five Largest Packers, Michigan, 193148,

V be Total Pack of Red Cherries, Michigan, 1931l-48.

VI be Sizes of the Canned, Frozen, and Brined Packs of
Red Cherries, Michigan, 1931=48.

VII be Average Importance of Red Cherry Pack to Total Volume
of Business for 28 Plants, Michigan, 1948.

VIII b Number of Red Cherry Packing Plants Packing Other
Fruits and Vegetables, Michigan, 1948,

IX be Percentage of Red Cherries Packed and/or Distributed
Under Own Brand Nsmes by Plants, Michigan, 1948.

X b. Opening Pack Prices by Type of Pack for Red Cherries
f.ob. Packing Plant, Michigan, 1931~48.

XI be Estimated and Observed Average f.0.be Prices of Red
Cherries in Number 2 Cans, Michigan, 1931=48.

XII b. Estimated and Observed Average f.0.b. Prices of Red
Cherries in Number 10 Cans, Michigan, 1931=48.

XIII b Estimated and Observed Average f.0.be. Prices of Red
Cherriee in 30 Pound Tins, Michigan, 1937-48.

XIV b. Estimated f.o0ebe Pack Prices for Number 2 and 10 Cans
and 30 Pound Tins, Michigan, 1931=48.

XV b. Miscellaneous Ranges in Costs for Red Cherry Pack,
Michigen, 1948.
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Table I b. = Aggregate Values of Selected Measures of Aggregate

Demend, United States, 1929=48.

Personal Food and | Income of Prices Wholesale
Year Consumption Tobacco Industria Received Prices of
Expenditureai/ Expendie Workere:&/ by Non-farm,
ture Farmer b Productad/
Biliion ‘Billion
Dollars Dollars Index Index Index
191014 —— — - 100 100
193539 ——— -— 100 ——— e
1929 78.8 2l.4 134 140 136
1930 70.8 1945 110 128 126
1931 61.2 16.3 84 90 111
1932 49,2 12.7 58 68 104
1933 46.3 12.8 61 72 106
1934 51.9 15.6 76 90 116
1935 5642 17.7 86 109 115
1936 62.5 20.0 100 114 118
1937 67.1 2l.6 117 122 126
1958 64.5 20.7 91 97 121
1959 6745 2l.1 105 o5 120
1940 72.1 22,6 119 100 123
1941 82.3 26.5 169 124 132
1942 90.8 3248 24 159 14
1943 10146 38.1 322 192 144
1944 110.4 41.6 336 195 146
1945 121.7 h46.7 291 202 148
1946 143.7 5541 275 233 162
1947 164.4 64.3 332 278 200
1948 177.7 67.1 360 287 222

a/ Survey of Current Business, National Income Supplement, U. S. Depte
of Commerce, July, 1947 and Current Issues.

b/

1949.

Agricultural Qutlook Charts, U. S. Dept. of Agricuiture, Be A. E.,
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Table II be - Estimated and Observed Ayerage Farm Prices

of Red Cherries, Michigan, 1933-48.

Estimated
Year Estimatedﬂ/ Observed Minus
Qbserved
Dollare per ton Dollars per ton Dollars per ton

1933 2746 50 -22.4
1934 47.4 45 24
1935 7042 55 1542
1936 72.4 60 12.4
1937 80.8 81 - W2
1938 575 67 e 9.5
1939 556 42 13.6
1940 6042 58 2.2
1941 80.9 92 ~1lel
1942 118.0 100 18.0
1943 149.4 172 -22.6
1944 — -— —

1945 - - -

1946 - -— ——

1947 188.4 192 - 3.6
1948 185.6 180 5.6

a/ Estimated from X; ¥ 0»000000000X, *= 0.0L43X, # 1.272K, 4 4.8l = 12.22
vhere Xl = Average farm price in dollars per ton, Xé & H=ctate pro-
duction in tons, X3 = Personal Consumption Expenditures in 10 billion

dollars, X, = Index of U. S. Farm Prices, and 15 = Time in years

since 1930
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Table III b. -~ Number of Plants that Reported Packing Red Cherries,

Michigan, 1931 - 48,

Year Number Year Number Year Number
1951 19 1957 24 194 25
1932 19 1938 22 1942 28
1933 19 1939 23 1! 1945 26
1934 19 1940 21 1946 37
1935 21 1941 23 1947 28
1936 22 “ 1942 » 25 1948 L4

Table IV be = Percent of Total Pack of Red Cherries Processed by

the Five Largest Packers, Michigan, 1931 = 483;/

Yoar Percent Year Percent Year Percent
1951 1295 1957 5180 1943 45.05
1932 71.54 1938 49.57 1944 49.64
1953 71,19 1939 49,01 1945 47.01
1934 5725 1940 44,90 1946 47.55
1935 64.99 1941 48.73 1947 51.58
1936 54,04 1942 50443 1948 43.67
Teble V be = Total Pack of Red Cherries, Michigan, 1931 - 4855/
Year Total Pack ll Year Total Pack Year Total Pack
tone tons tons
1931 16,159 1937 29,288 1943 6,746
1932 16,032 1938 14,072 1944 45,292
1933 255539 1939 32,471 1945 11,514
1934 20,179 1940 38,931 1946 56,699
1935 27,498 194 22,783 1947 44,246
1936 23,658 1942 41,928 1 1948 62,073

5/ Reported as confidential information to Roy Ke Marshall, Micnigan
State College.
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Table VI b. ~ Sizes of the Canned, Frozen, and Brined Packs

of Red Cherries, Michigan 1931 =~ 48;5/

&ear Canned Frozen Brined Year Canned Frozem | Brined
Million Pounds Million Pounds

1931 3062 2.5 - 1940 65.4 12.5 5.9
1932 31.2 1.5 - 1941 34,8 11.9 o9
1933 40,9 3.1 - 1942 7545 8.3 1.3
1935 5041 5ed . 2.5 1944 70.9 18.7 1.0
1936 41.3 6.0 8.8 1945 20.2 2.8 -
1937 4o,5 9.1 11.3 1946 8540 28.0 b
1938 257 2.4 2.8 1947 6l1.3 25.3 1.9
1939 5949 50 3.3 1948 93.1 29.0 304

8/ Reported as confidentiel informetion to Roy E. Marshall, Michigan
State College.

Table ViI be = Average Importance of Red Cherry Pack to Total

Volume of Business for 28 Plants, Michigan, 1948.

Percent of Total
Volume of Business

Owg
10-19
2029
50=39
40mbi0
50=59
60=69
70-79
8089
90=100

Number of
Plants.

20O\ = = O\
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Table VIII b. ~ Number of Red Cherry Packing Plants Packing Other

Fruit and Vegetable Products, Michigan, 1948.

Number of Fruits Number of Plante
and Vegetables .
Fruit Products Vegetable Products

1 4 2
2 4 2
3 3 0
4 2 2
5 2 1
6 4 1
7 3 0
8 1 0
9 1 0
10 1 o
11 o 0
12 0 0
13 0 0
14 1 0

Table IX b. -~ Percentage of Red Cherries Packed and/or Distributed

Under Qwn Brand Nemee by Plants, Michigesn, 1948,

Percentage Number of Plants
Packed Distributed

Less than 50 2 2
2059 6 2
6069 > >
70-79 2 1
80-89 2 2
90 and over 3 2
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Table X be ~ Opening Pack Prices by Type of Pack for Red Cherries

176

feoebe Packing Plant, Michigan, 1931 -~ 1948.

Number 2 Number 10 Frozen per
Year Cans per QOans per pound in 30
Dozen 4 Dozen. pound tins
Dollars Dollars. Dollars
1931 1e32 1.56 -
1932 «99 1.00 —-—
1933 1.07 1.28 -
1934 .93 1.11 —
12935 1.15 le34 -
1936 1.20 l.41 —
1957 1.46 1.77 +080
1938 l.11 1.28 -078
1939 1.00 1.35 «078
1940 99 1.17 +070
1941 1.9 1,70 075
1942 1. 1.86 «090
1943 2,35 2,84 «160
1944 2420 2.88 135
1945 2.80 412 .202
1946 3.60 450 «219
1947 2.45 2495 «152
1948 2.46 3400 «152
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Table XI be. -~ Estimated and Observed Average f.0.b. Prices of Red

Cherries in Number 2 Cans, Michigan, 1931 -~ 48,

' Estimated minus
Year Estimatedd’ Observed Observed
Dollars per Dozen Dollars per Dozen Dollers per Dozen
1931 1.39 1.53 e 14
1932 1.08 «99 «09
1933 1.05 1.03 «02
1934 1.05 1.00 .05
1955 1.01 1.17 Ll ] 16
1936 1.33 1.13 «20
1938 1.36 l.17 19
1939 1.07 97 «10
1940 1008 099 '09
194 l.44 1.4 ~.01
1942 1.32 1.51 “el9
1943 2.11 2.35 -2l
1944 - 2,15 —
1945 — 2.83 —
1946 — 3.62 -
1947 2.65 2,47 | -18
1948 2.43 2.46 -.03

8/ Estimated from X; = 1.094 = +00000942, 4 +000205K; = «00527X, = +033845
vhere X, = S-State Production in tons, xz = Personal Consumption Expendie
tures in 10 Biliion dollars, X, = Index of Ue. S. Marketing Charges, and

x5 = Time in years since 1930. The years 1944, 1945, and 1946 were omitteds
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Table XII b. ~ Estimated and,Observed Average f.0.b. Prices of Red

Cherries in Number 10 Cans, Michigan, 1931 - 48.

o/ Estimated minus|
Year Estimated: Observed Observed
Dollars per Dollars per Dollars per
% Dozen. % Dozen. 4 Dozen.

1931 1.5% 1.79 ~e26
1932 1.19 96 e23
1933 1.18 1.10 «08
1934 1.19 1.16 .03
1935 1. 17 1 055 -.18
1936 1.55 1.40 .15
1937 1.35 1.55 «e20
1938 1.62 1e33 29
1939 1.29 l.14 .15
1940 1l.31 1.21 «10
1941 1.73 1.77 -0k
1943 2,56 2.84 -e28
1944 - 2.88 -
1945 -— 4.11 -~
1946 — 450 -~
1947 3.21 2.98 23
1948 2.99 3.01 =02

”~
8/ Betimated from X ¥ 1,059 = « 0000110X, + +00219X, - «001716X, ~ -0183X;

where the units of the independent variables are identical with

those of Table XI be.
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Table XIII b. =~ Estimated and Observed Average f.o.b. Prices of Red

Cherries in 30 Pound Tins, Michigen, 1937 - 48.

Bstimated minus
Year Eatimateda/ Observed Observed
Dollars per pound Dollare per pound Dollars per pound
19357 +070 «080 -eQl10
1938 066 +078 o012
1939 | 069 <065 «004
1940 «080 <070 .010
1941 .119 075 « Ok
19042 +092 «090 002
191*4 - 125 L ) 158 "0013
1945 +188 «190 ~+002
1946 -184 .219 -+035
1947 185 .152 «033
1948 154 <153 .001

a/ Estimated from X, = +332 - +000000636X, + +0000496X, = +OOHAIEK, = +0153X;

where the units of the independent varisbles are identical with those

of Table XI be.
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Table XIV be. - Estimated Farm and f.o.b. Pack Prices for Number

10 Cans and 30 pound Tins, Michigan, 1931 - 48.

Year Farn® Number 10 Cans?/ 30 pound Tins%/
Dollars per ton Dollars per % Dozen Dollars per Pound

1931 - 1.67 —

1932 haaingd 1025 -

1933 5540 1.22 —

1934 52.6 1.22 -

1935 46.8 1.16 -

1936 81l.3 1.59 -

1937 61.8 1.35 072

1938 8546 ° 1.63 <085

1939 5503 1.27 067

1940 57 e 1.25 .068

1941 9643 1.73 «090

1942 7848 1.57 .082

1943 162.6 2.61 .131

1944 — - -—

194 — - -

1946 - - —

1947 206.3 5433 -164

1948 175.0 3,04 -150 B

8/ Estimated from X, = ~18.98 + 110.67X = +460X where X, ¥ the f.oeb.
price of nmumber 2 cens per dozen and xc = Index of Ue. 5. Marketing

Chargoes.

Estimated from ¥ = le32X = 17 where X = f.0.be price of number 2
cans per dozen.

|{

Estimeted from ¥ = .061X ¢ 002 where X = f.0.b. price of mumber 2
cans per dozens

e
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Teble XV b. =~ Miscellaneous Ranges in Costs for Red Cherry Pack,

Michigan, 1948.

Item Range Median
Dollars Dollars

Freezing and Storing 30 pound
tins per pound

First month 0,015 «0,0281 0.015
Additional month 00007-0.00583 0.0015

Processing Costs

Number 2 cans per pound 0.0566~0.0844 -
Number 10 camns per pound 0.0343-0.057 —
30 pound tins per pound 0.0433-0.0805 -
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