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Abstract:

The research problem was to test whether financial and physical reserves could be used by the dryland
farmer to better adapt his farm organization and operations to the highly variable conditions
encountered in dryland grain framing. When and if they could be so used, the problem was to
determine the effectiveness of these reserves.

Reserves were defined as that part of the assets and/or earnings of a farm unit purposefully retained and
managed in cash or in a less liquid form, as a provision for meeting current and future demands of the
firm and household.

To test whether reserves could be used by the farmer, yield series of 14 to 24 years were constructed
for 67 tracts of state-owned cropland located in the Judith Basin and Sheridan and Roosevelt counties.

An analysis of these yield series determined the liquid reserves that would be required to cover the
non-deferrable expenses of the firm and household in both the short run and over time. These
requirements ranged from $472 to $35,550 in the northeast area, from $0 to $41,061 in the other area.
The average requirements in these respective areas were $6,301 and $7,060 when the four series witty,
either extremely low average yields or high yield variability were excluded.

To determine the effectiveness of reserves, the amount of income above yearly non-deferrable expenses
was isolated for three farm units in each study area. The farm unit in each area representing the low
yield group was unable to accumulate the surplus net cash income necessary for long' run survival. '
For the remaining four farm units the surplus income was used to replace depreciable items and
invested to accumulate capital. The surplus that was invested demonstrated the effectiveness of
reserves of a somewhat less liquid form.



53

Approved:

THE USE AND EFFECTIVENESS OF FINANCIAL AND

PHYSICAL RESERVES IN MONTANA'S DRYLAND WHEAT AREA

by
HOWARD W. HJORT

A THESTS
Sﬁbmitted,to the G;aduete Faculty
in' '
partial fuifillment of the'requirements
for the degree‘of
Master of Science ih Agricultural Economies
at

Montana State College

é;%d, Nbgor Department

ﬂ/,lﬂ&/t/z/u

Chafgﬁan, Examlnlng Committee

Feore

e Cc%/

Dean, Graduate Division

Bozeman, Montana




C-Af- 7~ TABLE QF CONTENTS

Page
LIST OF ILLUSTRATIONS . . . ill
LIST OF TABLES . . . . . . iv
ACKNOWLEDGMENTS ......cccoovviirieienne Vi
ABSTRACT -, ... .. 0-0.. . 0O vii
CHAPTER |. INTRODUCTION. ..ottt ettt e T
A. The Problem Situation et T
1. The Agricultural INduStry s e I
2. Dryland Agriculture in the Great Plains Region w
30 The Research Problem ... e Y
4. The Individual Farmer and His GoalS..iiiiecinas e <
00 lhe Present SitU@tion e .o
B. Objectives . .. . . . L .10
C. H Y POTNESES et et e .n
D. Procedure and ASSUMPLIONS . e e 11
L. SHTUAY A T8 @ coorciieiiieiieie it eae cterteie sttt s ettt aene s a s senes 12
2. The Specific Farm U N it . .12
3. The Plan of the Following Chapters ... 15
CHAPTER 1. YIELD VARIABILITY et 17
Al INTFOAUCTION i e e e 17
B. Source 0f Yield Datd . 18
C. Construction of Yield Series e .19
D. Measures of Yield Variability ... G 26
E. Year-to-year Yield Variability of the Group
D €SCIID 0 oo e e .27
F. Year-to-year Yield Variability as Experlenced by the
Individual . . . . . . . 0L .. 29
CHAPTER I11. SHORT RUN SURVIVAL ......... ....... Cee .31
A. Farm Unit EXPENSES . . . . . . . 31
B. Farm Unit INCOME ..o e . 34
C. Farm Unit Income and EXPENSE .. e e 36
D. Reserves Required for Survival in the Short Run . . . . 37
CHAPTER 1V SURVIVAL AND CAPITAL ACCUMULATION ..ot 42
A. Short Run Survival . . . . . . L s 42
B. Short Run Survivals in Time Serles ............................................. 44
I. Survival in the Long R U N . v e e .50
C. Capital Accumulation ... 0. . . . . ... .. .97
CHAPTER V. SUMMARY AND CONCLUSIONS . it et 61
Al SUM M ATY e &l
B. C ONCIUSTO NS ittt e ettt s 63
C. Implications . . . . . . . 0 . . . . . . . . ... 63
D. Future Research . . . . . . . . . . L 65

138405



TABLE QF CONTENTS

(Continued)
Esge
APPENDICES ...ttt 67
APPENAIX A ettt sttt b e rene 68
APPENGIX B it 79
APPENGIX € ittt ettt bttt st b et 89
BIBLIOGRAPHY .ottt bbbt 104



Pigures

LIST OF ILLUSTRATIONS

Twenty—year Yleld Series on State-owned Cropland

Located in Judith Basin County {R-12, T-17, S-34),
Montana o & o o v s 0 00 0 0 s e P PR

N

Yields Per Seeded Acre as Reported for 63 State~owned

Tracts of Cropland Located in Judith Ba51n and Fergus

Countles, Mbntana, 1945 T T T o

Counties in Montana Selected as Representative of Dry—
land Wlnter ahd Spring Wheat Productlon © e e e e e e e

Locatlon of Selected State—dwned Tracts of Cropland

in'Sheridap and Roosevelﬁ Counties, antana . ;_{ e o

Location of Selected State-owned Tracts of Cropland
1n Judlth Bas1n ‘and Fergus Gountles, antana « s e e

Yield Variation by Years, State—owned Cropland, Sprlng
and Wlnter Wheat Areas L N T T TN

Yield Variability on 67 State-owned Tracts of Cropland,

Sprlng and’ Wlnter Wheat Areas, Montana e s e s s e

Year-to-year Net Worth for the Three Selected Yield
Series in the Spring Wheat Area . . . . . . . . o ¢ o

Year—fo-year Net Worth for the Three Selected Yield

Series in the Winter Wheat Area . . ¢« ¢« ¢ ¢ ¢ o o o & &

s 13

23
24
28
29
55

56




Number

II
ITT

Iv

VI

ViT

VIII

LI

LIST OF TABIES

NUMBER OF YIELD SERTES FOR STATE-CWNED CROPLAND IN
SELECTED COUNTIES IN THE WINTER AND SPRING WHEAT AREA,
BY NUMBER OF YEARS IN SERIES . . o , & o v 0 o v v o o o s

AVERAGE YIELD PER SEEDED ACRE FOR 30 STATE-CWNED TRACTS
OF CROPLAND, BY NUMBER OF YEARS IN EACH SERIES SHER]ZDAN

A-ND ROOSEVELT CO.[]-NTIES l. . . ' ‘D o Q ° e L] L] ] O : O 0_ l‘ l' D’L

AVERAGE YIELD PER SEEDED ACRE FOR 37 STATE-OWNED TRACTS
CF CROPLAI\ID BY NU.MBER OF YEARS IN EACH SERIES JUIDI‘IH
BASIN A-ND FERGUS COUNTE.S O’ ‘?" L o * . ‘ O l ﬂ ? Ll ° L] O ?

TOTAL AND PER SEEDED ACRE FIXED CASH EXPENSE OF THE
FARM UNIT BY A-BEAS a ﬂ e 0 O 9 'ﬂ 0 © o O o © O 0 Q ° ‘B ?

. DIFFERENT YIELD COMBINATIONS AND THE DOLLAR RESERVE
. REQUIREME}NT FOR SURVIVAL' OVER IWO ANID TI'IBEE-YEAR TIME
'PEM@S SPRING WIEAT AEA ° ° D ﬁ L] C 0 O L] o Q I Q D a ‘G

D].'_F'FERENT YIEID COMBINATIONS AND THE DOLLA.R RESERVE
RRQUIREMENT FQOR SURVIVAL OVER TWO AND THREE-YEAR TIME
PERTQDS, WINTERWI'EATA-REA.-«:-ocaoo-oa-aua

MAXTMUM RESERVES IN DOLLARS REQUIRED AT ANY ONE TIME
FOR SURVIVAL UNDER SHORT RUN CONDITIONS FOR EACH YIEID
SEBIESINTHESPRINGWHEATA.REA T T TP

MAXTMUM RESERVES IN DOLLARS REQUIRED AT ANY ONE TIME
FOR SURVIVAL UNDER SHORT RUN CONDITIONS FOR EACH YIEIZD
SERIES N THE WINIER WHEAT A.REA © e o 8 o s o s s s o o

CUMULATIVE YEARLY SURPLUS AVAILABLE FOR LONG RUN SUR-

" VIVAL AND CAPITAL ACCUMULATION WHEN RESERVES' ARE

MANAGED AS CASH TN THE BANK, GRATN STORED AND REPLACED
RAPTDLY, AND GRATN STORED AND REPLACED ‘ONLY TN HIGH -

YTEID YEARS; FOR THE THREE SEIECTED YIELD SERTES LN EACH
OFIHEWOSTUDYAREAS...,__.,..,_M.,.....,,.,

CUMILATIVE DEPRECIATION CHARGE TO MAINTAIN COMPLETE
INVENTORY AND TO DEPRECIATE QUT EQUIPMENT AT END GOF
PERIOD FOR THREE SELEG'IED YIELD SERIES IN EACH STUIDY
A‘REA ] . ] Q ° o ° ? .—' ° ] o 0‘ .O O‘ o ? 0 [ o 0 0 0 . !! °

DOLLAR VAIUE OF THE SURPLUS FOR INVESTMENT AT THE END

OF THE TIME PERIOD WHEN INVESTED AT VARIOUS RATES OF
INTEBEST FOR TWO SELECTED YIELD .SERIES IN EACH STUDY
A'EA L] o 0 Q‘ L] 0 0 o o o ° - B‘ -] o O a . lt o D ? -] L] o o o

21
25

26

31
40
41

47

. 52

53

59




Numb er

XII

LIST oF TABIES
{ C ontlnued)

YEARLY SURPLUS, YEARLY SUBPLUS FOR INVESTMENT, AND THE
CUMJULATIVE: VALUE OF THIS SURPLUS WHEN INVESTED AT A.

6 PERCENT RATE OF I_NTEREST, YIEIZD SERIES SIX REVERSED
W]J\TTER WI-IEAT AREA .

¢ o o_o ° o ° . ° ° . s o e o o

.o 60




ACKNOWIEDGMENTS

For providing the opporturity to engage in this particular research
effort, the author is. indebted to the Farm Economics Research Division
of the Agrlcultural Research Serv1ce, Unlted States Department of
Agrlculture.

For the personal and professional encouragement recelved through-
out the period of time this study has been in progress, sincere appre-
ciation is extended to D, D. C, Myrick, Agricultural Economist, Farm
-Economics. Research Division, Agricultural Research Serv1ce, Unlted States
Department of Agrlculture.

Thanks are due also to the members of the thesis and examining
comnittees: Dr. John Flscher, chairman; Professors Carl Kraenzel
Clarence Jensen, Maurlce Taylor, and Helmer Holje, members.

Finally, appreclatlon is extended to the profes31onal economists
of the Farm Economics Research DlVlSlon who have contributed to the
material that was used in the study, and to the secretarlal staff who
exhibited extreme patience in putting the material in final form.

The responsibility for errors is my own.

vi




ABSTRACT

The research problem was to test whether financial and physical

‘reserves could be used by the dryland farmer to better adapt hig farm

organization and operations to the highly variable conditions encountered
in dryland grain framing. When and if they could be so used, the problem
was to determine the effectivéness of these reserves. ' '

Reserves were defined as that part of the assets and/or earnings
of a farm unit purposefully retained and managed in cash or in a less
liquid form, as a provision for meeting current and futuré demands of the
firm and household., ‘ '

To test whether reserves could be used by the farmer, yield series
of 14 to 24 years were constructed for 67 tracts of state~owned crop-
land located in the Judith Basin and Sheridan and Roosevélt counties.

An analysis of these yield series determined the Iiguid reserves that
would be required to cover the non-deferrable expenses. 6f .the. firm and
household in both the short ruh and over time. These requirements =
ranged from $472 to $35,550 in the northeast area, from $0 to $41,061 in
the other area. The average regiirements in these respective areas were
$6,301 and $7,060 when the four series with either extremely low average
yields or high yield variability were excliuded.

To determine the effectiveness of reserves, the amount of income
above yearly non-deferfrable expenses was isolated for three farm units
in each study area, The farm unit'in each aréa representing the low
yield group was unable to accumilate the surplus nét cash inoomé neces—
sary for long run survival. "For the rémaining four farm units the
surplus income was used to replace deprecisble items and invested to
accumulate capital. The surplus that was invested demonstrated the
effectiveness of reserves of a somewhat less 1iquid form.

vii .




CHAPTER T
INTRGDUCTICN

The Problem Situation
Variations.in production caised by the weather, insects, and
diseases, together with extreme price fluctuations, introduce elesments
of risks and uncertainties into the business of agriculture. Heady speaks
of risk and uncertainty in the following manner:

Risk refers to variability or outcomes which are measurablé
in an empirical or quantitative manher. Uncertainty refers to
future events where the parameters of the probability distri-
bution cannot be determined empirically. Anticipations of the
future can be formed but there is no way that the enterpreneur or
administrator can assemble enough homogeneous observations to
predict the relevant probability distribution. Risk is insurable
in an actuarial sense; uncertainty is not. 1/ '

Therefore, action may be taken by the individual to shift risk while he
must live with uncertainty.

1

?hg'ég;icultﬁral Industry
h .~fﬁere.are twouffincipal variables that cause risk and uncertainty in
the agricultural inaustryo They are price and outpus.
The,individual'%hat depends upon the open mquet for the sale of
his produce is foyced tp live with ﬁhg price uncertainties that a#e
characteristic of that industry. When price is free to fluctuate, the

uncertainty associated with this variable is common to all producers

operating within the industry, regardless of geographic location, When

1/ Earl O, Heady, Econpmicg of Agricultursl Production and Resource Use,

Prentice-Hall, Ihe., Englewood Cliffs, New Jersey, 1952, pp. 440, 443.
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price is fixed for some specifio t;me period price uncertginty is
non-existent during that period. of time.

Price as a Variable may be oonsidéréd as being internal to the indus-
try but external to the firm, The individual has no contfol over price
variability buf at the indusf;y level action can and haé been taken to
control ppiees,‘ Legislative price supports are exgmples of this form of
stabilizing aotiohf ﬁheq legislativé éotioﬁ dete;mines the p;oduot’price
no Priée_risk or uqcéffginty ig present for the ihdiéidgal or the indus-
try, aﬁ least in the short run.,

A basio assumption in this study is that price is a constanﬁ,
tp@;eby eliminating one of the two variables from further cdnsideration.
Indiqafions ére‘thaf legislative action will copfigue to cogt:ol or
support the pfiée of. ﬁoéd and feed gpainsé Tt is true that the price
le&el may vary over time eveé with, or as the resulf of, iqgislaﬁivé
action. Howgver? regardless of the level, the minimum base price will
be determined eagh YGa; prior to ﬁhe time that mahagement mﬁst determine
the shprt-run,use of.resou;ces and price uncertainty ig confined to
relatively narrow limiﬁs. Evén when p;ices are not fixed 9? supported{
price upceptainty is common to all préduction areas, so the high risk
and uncepfainty peculiar to the Greéthlains is attributable to ﬁncertainty
iﬁ outpuﬁ. | |

Therefo?g, ouﬁput remains as the basic problem in this étudj. The
amounts' of land and labor available o the firm will be determined

prior to analysis -- they will become fixed resources, The other two
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resources, managemenht and capital, will be varian#s ~- management will
vary with ?espéct to capital and income. The operator will manage his
fixed fesourcés to utilize capital in a manner consistent with his goals -
those that are postulgted as reélistic goals of individual farmers?

Other inputs or factors that determine output can be classified
as being intepnél or externglvto ﬁhe firm. No claim tp inclusiveness is
made énd some inputé wi;l be both internal and éxterna¥7

In@erqél iants can be directly oongfollgd by management. Examples

of internal inputs'gre: (1) grain treating materigls, {2) weed control

-materials, {3) fertilizers, (4) crop and building insurance, and {5)

credit.

Exte;nal inputs cannot be d;reoﬁly cont?olled by management:
Examples are: {1) wind, (2) temperatﬁre? (3) moistufe? (4j hail,
{5) freeze, {6) flood, {7) insec#s?.and {8) plant diseases.

External inputs are the major causes of the risks and uncertainties

- associlated with output. Internal inputs can be utilized to reduce the

effects of extgrnal’inpuﬁé by managemgnt. Management of capital and
income becomes a problem §f managing the internal inputs,in an attempt to
reduce ;the adverse effects: of the e#ternal inputs. This is a problem of
thggindiyidual and the indﬁstry that requires additional research.

Privaﬁe and public institqtions have been qreated to minimize the
effects of extefnal-inputs? Grop insurance can be used by management to
shift risk. Hail insurance can be purchased for any coverage level

management desires. All-risk crop insurance provides coverage of the
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cash expense associated with orop produotion., Nevertheless, to shift

these rigks or to assume them becomes a management decision.

Dryland Agriculture iﬁ the gxggt Plains Region

The Great Plaing Region ha; been recogﬁized as an érea where
variations in produatibn are highly erratic. 2/ Variable production pro-
duces extreme vé;iéiion in the individual farmer's iqcoﬁe. Ip the dryland
agricultural areas of the Pléins the external factors cause problems of
greater concern than are found in other major dpyland gg:icultura; areas.
In fact, variability oharacterizes dryland a_gx;icultu:.re in the Pldins
Rggion. Goﬁsequeht extreme.variations iq the fortune of the ihdividual
farmer is a typical expectation ﬂdr\the“Plains-agﬁieulturaliétu

The reputation of the fegion-arises not from extreme vgriation from
year-to-year alone but because variation occurs in an unpredictable
manner. The individual is concerned with year~to~year variation in yield
and with yield differences for the same year. 3/ Those concerned with

these variations include as a sub-class of year~to-year variation years

2/ E.g., see works of Carl F. Kraenzel, Rural Sociologist, Montana State
College, Rainer Schickele, Agrlcultural Ecoromist, formerly at North
Dakota Agricultural College; E. Lloyd Barber, Agrlcultural Economist,
formerly of the Bureau of Agricultural Economics, USPA; Phil Thair)’
Agricultural Eponomlst formerly of the Buredu of Agrlcultural
Economlcs, USDA,” stationed at the North Dakota Agricultural College;
and Egrl O, Heady, Agricultural Economlst at Iowa State Collbkge.

3/ Yields will vary from year to year for the farm as a whole, but also
"+ yield differs from one part of the farm to the next in the same
year. ‘ '
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of low, mean, or high yields that tend to group.V There are indications
of this in series of yields specific to individual tracts of land such
as that shown in Figure 1. In this yield series, the mean yield is 14.5
bushels per seeded acre; the standard deviation is approximately 6.44
bushels. The coefficient of variation is 44.4 percent. This tract of
land is located in Judith Basin county and is owned by the State of

Montana,

Mean Yield 14.5

Y ear

Figure 1. Twenty-year Yield Series on State-owned Cropland Located in
Judith Basin County (R-12, T-17, S-34) Montana.

id The statistical tools used to determine bunchiness do not confirm
that-.this is so. This may be because (1) the lack of a suitable
statistical device, (2) the lack of adequate time series data, or
(3) bunchiness does not exist which is contrary to what we see in
visual inspection of existing time series.
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FigureEZ preéents yields as reported in 1945 by operators of 63
differgﬁﬁ tracts of stafe—owned croﬁland in Judith Basin and Fergus
eguntieso It is ev1dent that w1th1n any ong year pronounced differences
in ylelds are the rule rather than the exceptlon 1n this dryland erop
area. For the 63 yield observatioms, the mean yield is 15.2 bushels
per seeded acre; the standard deviation 8.28 buéhels; therefore, the
coefficient of wariation is 54.5 percent. The yields on a seeded acre
basis'raﬁge’from 0 to 36.6 bushels, Extreme variation in yield of eithér
of these fypes céuse.the external factors to be classed as qnoertaintiésﬂq._
rather thaﬁ rigks, as it becomes impossible for the individual farmer to
paéé tﬁem on to someone else.

Numerbus economic studies have been made in various parts of the
Gréat Plains to explore these risk and uncertainty aspects of dryland
agriculture. 5/ Indications are that intelligent use of reserves will
promote income stability for the individual and the industry. It seems
that capital and income are recognized as factors that can be managed
through the use of‘:eServes, This recognition_gives rise to the specific

research problem to be studied.

5/ Esp901ally by Sehlckele, Barber, . Thalr, and Baldur Kristjanson,
Agricultural Economlsts fpnmerly of the North Dakota Agricultural
Gollege.




Yield Observations and Townships of Observations
Figure 2. Yields Per Seeded Acre as Reported for 63 State-owned Tracts
of Cropland Located in Judith Basin and Fergus Counties,
Montana,
The Research Problem
The problem of this research effort is to test whether financial
and physical reserves can be used by the dryland farmer in the Great
Plains Region, and if so, to measure how effective they, together with
other management techniques, are in reducing the adverse effects of the

external factors.
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Reserves will be défined as that part of the assets and/or earnings
of a farm purposefully retained and managed i cash or in a less liquid
form, as a prdvision for meeting the current and future demands of the
firm and the household. As such, reserves will be of two major catér,.
gories: (1) financial and (2) physical. |

Resgrves will be looked upoh as forms of capital. The quapfity of
reserves will fluotuate in use and will be controlled by annual variations
in the income stroam aﬁd the way it is managed as it enters the buginess.
It is recognized that some farmers méy have ample capital beyond that
invested in the farm unit thét, if retained iﬁ suffioiently liquid form,
they could operaté without other reserves. 6/ However, returns from
such-capital committed semirpermanegtly may be great enough to dfaw it
off and Justify use of a reserve program appropriate to a situation
without surplus qapital. |

Financial reserves include: {1) cash bank accounts, {2) life insur-
ance énnuities, (3) federal, mﬁnicipal, and corporate bonds, {4) common
stocks, and (5) othér forms of securities.

Examples of pyzgical reserves ares (1) food or feed grain stored,
{2) maghinery and equipment, (3) farm land, and {4) off~farm real

property.

6/ The farm unlt consists of the producing and conguming portions of
the farm, and is theréfore considered a complete economic unit,
This term will be used throughout thls report and 1ncorporates the
firm and the household.




The farmer's planning and action are governed by tﬁe set of
resources at hig commaqd, by known techniques, by his knowledge and
appraisal of weather and other hazards, aﬁd price expéctatio,ns9 His
decisions are madé within thglestgblishgd seﬁ of institutions, both pub-
lic and private, with which he doés busiﬁess and carries on many of the
activities of his dailylliViné.

The institutional framework and individual institutions may or may
not be adapted to'thg enviroqméhﬁ qf‘the Great Plains. In fact, they
may be in confliot with the goals of the farm unit. A comprehensive
economic anglysis of reserve use requires transcending institutionél |
boundaries in an attempt to locate and define the conditions necessary
to hélp thé farm unit achieve its goals.

It is assuméd fhaﬁ the goals of the farq unit are survival over
time and capital accumu;ation over time. The houséhold must survives
this is a prerequisite to the firm's survival. Thq management pfoblem
is to organize and ﬁanagg the household and firm, and to conduct the
business affairs in a manner that will attain these goals. The extent
to which these goals are realized is a measure of ecoqomie success,

As ﬁﬁe farm init attempts to establish itself as a business, the
first goal is survivél. At some furthér stage of development the‘major
goéi beoomes capital aocunguiation° The goals change when the maﬁager

decides that survival is assured. The changing of goals is expected to
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influence the way reserves are used and almost by definition the quantity
and forms of rqéeryes that are available. ‘

The optimum usé of reserves by ény farm unit may require financial
reserves alone, physical reserves alone, or some combination of both.
Optimum use of'reserves will oceur when the farm unit uses the reserves
available in the manner most coﬁsistént with the limited resources under
its command and by this uge they ﬁili be consistent with the objectives
or goals. The form of tenure, the fixed resources of land and lébor,
and the institutional framework within which the manager makes his
decisions will have an effect on the optimum use of regsources. This

optimum will be guided by the goals as previously postulated.

The Pregent Situstion

Present knowledge of the use and effects of reserves, as defined,
ig not adequate to réject or substantiate existing beliefs of fafmers,
researchers, and other individuals coricernede An economic analysis. of
this problem will result in infofmation of value to the individual. \
farmer,gthe Extension Service, Agriculture Experiment Stations, ﬁepart—

ment and other Pederal Officials and others concerned with Northern Great

Plains agricpltﬁre and rural welfare.

Objectives
The major objective is to develop.econpmic information concerning:
reserves and their use that will help the farm operator in Montana and
in similar areas, to better adapt his farm organization and operations

to the highly variable conditions encountered in dryland grain farming.
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Specific objeetives are to:

1. Measure the effect of reserves on dryland farm organization,
management and overall economlc success.

2. Demonstrate the effectiveness of organizational and manage-
ment adgustments the farm unit can make by using reserves.
Hypotheses
Within ‘the Yncertain income situations characteristic of farming in
the Northern Gréat Plains Region, the farm unit can use financial and
phyaieal reserves to alleviate the problems of management, capital, and
income in the efforts to attain the objectives.
Specificvhypotheses ares
1. The individual who intelligently manhages reserves will
attain economic success before the 1nd1v1dual who doés not utlllze
resérves. :
2. TFor each organizational and operational farm business
there will be a reserve use pattern that is optimum. Of the

different organizational and operational plans available to the
. individual one will show an absolute advantage over the others

Prqoedure anq Assumgﬁiens
This research is a phase of a major reeearch project currently being
cenducted by the Farm Economics Resgarch Division. Z/ The basie data
accumﬁlated for'tﬁe major project will provide much of the baeic'informa—

tion needed.

7/ Study in progress, Effects of Weather on Economy of D;zlagd Fg;mg,
conducted by Don M. Bostwick, Agricultural Economi,st, Farm |
Economics Research DlVlSlon, Agrloultural Research Serv1ce United

StatesﬁDepartment -of Agr:i.oulture° .
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Study Areg

The geographie study area is, in generai, the dryland wintef and
spring wheat areas of Mbniapa's portion of the Gréat Plai_nsn It is’
hoped, tﬁat the resulﬁs of this study will be applicable to similér dry-
land areas of the Northgrn Great Plains. .

Spepifically, portions of Féfgus, Judith Basin, Sheridan? and
Roosévelt counties were selected for study. The underlying assumpfion
in this selection isAthat these counties are representative éf the two
major whe_ét prod_ucg'.n_g areas in Montana. The firét two represeqt thé
winter wheat area, the latter two the spring wheat area. These study

areas are shown on the following map presentéd as Figure 3.

The Specific Farm Unit
It ig a necegéary requirement that the farm unit ﬁe of adequate sizge -
to return, at a level of management cqmmon;y practiced in the area,
income sufficient fo meet its goals. There mus£ be sufficient income
over time to provide a level of living the family will accept,.cover
cash expenses, and meet overhead costs -- these are eharactgnﬂét;cs of
a farm unit_that will survive. Also over time, ﬁhere must be éome
surplus for reinvestment, for ¢apital accumulation as the second goal
is expressed abové. In the short run, capital must be adequate to meet
minimum and non—deferrable.living cosﬁs and cash opergting costs. If
these costs are not covered, reserves cannot be uti;ized éffeqtively,

if at all.




Figure 3.

MONTANA

Fergus

Judith
Basin

Sherida

Counties in Montana Selelected as Representative of Dryland Winter and Spring

Wheat Production.



- 14 -

Yield senies pver_time will be constructed from state lease data
that records yield experience specific to tracts of §ropland within the
seleqted four qdunties? These yield series will describe yield varia- _
bility and differences, B@dgéts will be consfructed that compare the
farm units income as it varies due to variation in yield. Also, dif-
ferent opportunities with regpect to the managément of this farm income
will be budgeted.

These budgets will be based on the following assumptions: the farm
unit will consist of a family of four people that rents 1,700 acres of
farm landg the'family owné the machinery, equipment, and ﬁhe buildings
necessary for an operation of this size; family labor is adequate for .
all major farm operations except planting and"harvesting; hired labor
used during pléntiné will be treated as a fixed cost while thé amount of
hirea labor utilized during harvesting operations is qonsidered a
function of the acreage harvested.

- Cost data are available'from a project being qonducted by thg Farm
Economics Réseafch Division. 8/ These data are based on 1958 pfices.
Al; costs assoeiated with the production from this farm unit will be.
treated as constanﬁs with the exception of the hired labof mentioned

above and direct harvesfing and grain storage costs. "9/

8/ Study in progress, Supply Response_of Wheat_on Dryland Crop Farms in
Montaha, conducted by LeRoy C. Rude; Agricultural Economist, Farm
Economics Research Division, Agricultural Research Service, United
States Department of Agriculture.

-operating-cost.of the vehicles used to haul the grain, and the grain
handling costs. ' '

9/ Directlhgrvestihg &bétsciﬁcludeJoperatihgmdoébs of the combine, thé:
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Of. the 1,700 ‘acres rented, 1,640 ere tillebleL' These 1,640 acres
are used for summerfallow and crop; 820 acres of each every year. The
farm unit is opereﬁed under/reguletions‘ipposed by the current farm
program, and as such, has a wheat bage of 820 acres. This is redueed’BO
percent for compliance with the acreage allotmeqt program. The only
saleable crops produced for income are wheat and barley, and both are,
considered cash crops. Each year there are 574 acres seeded to wheat
and 246 seeded acres of barley° 10/ The 1andowner s share of the crop
is one~fourth in the-spriqg wheat area, one-third in the winter wheat
area. |

The product prices are based on projections by the Agricultural
Research Service and the Agrieultﬁrai Marketing Service. 11/ As

previously indicated, these prices will be treated as constants.

The Plan of the Follouing Chapters

| The completion of this study requires four stages of development.
Yield varisbility will be described in Chapter IT by an analysis of
state lease'records-that identify and ;ecord yield e%penience over time.
The variation in the yield series conshrﬁcted from these data will

provide means for testing and classifying reserves. The amount of

10/ The wheat, base {820 acres) times 70 percent equals the wheat
acreage. The wheat base léss the wheat acreage equals the barley
acreage. ' ' : L

11/ United States Department of Agriculture, Agricultural Price and
Gost Pro;ectlons, Washlngton, D. C.,, Septembér, 1957, pp. 10 and 14.
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reserves, in dollar terms, hecessary for shqrtfrun survival will be
calculated for each yiel@ series in the two areas.

In Chapter III all possible yield combinations below short-run
survival will be converted to dollgr terms and téstéd for one, two, and
three-year time periods. 'This will provide information that will be ** °
uséful in determinihg the dollar amounts of reserves needed for short-
run survival.

Chapter IV will be concernqq with reserves required for survival
~over time, the primary goal, and also with reserves available to the
farm unit for capital accumulation,.tha secondary goal. Reserve require-
ments over time will be determined. Any surplus income will be invested
for the purpose of capital accumulation and various inveStmenté will be
compared.

The figai chapter, Chapter V, wiil be concerned ﬁith the summary

and conclusions of the study.




CHAPTER IT
" YEEID VARTABTLITY,

Introduction

It is a neeéssary condition for research concerning reserves
that yield variability be described as clogse to reality aé possible.
It is necessary because no two firms aré identical in terms of outputs
therefore, the amounts of capital available over time or on a year-to-
year basis will be diffeérent for each farm unit, Ag yearly income
varies thefamount available fér réserve use varies ~- they can be
considered the same concept from opposing viewpoiqts.. Also, decisions
eoﬂcerning the usé éf reserves are mgnagerial.deeisions specific tp
only one farm unit. .

To deseribe yield variability adequately, yield data must be

specific to one tract of land {or farm) over time. This requires data

that can be so identified. This is dn contrast to- data that représént the

average of groups of farms, such as an entire county. The average of
the group is ieéé variable and hence, does not adequately represent the
problem of the individual. Attgmpté have been made, gt various times,
to locate individual farm operators that maintain yield records over
time. These attempts haye been quite unsuccessful.. The alternative
was to select yleld series specific to one tract of land to represeht_
yield experience for the farm unit. This method waé used even though

it tends to over emphasize yield variability for the farm unift,
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Source_of. Yield Data

The State of Mbqtana holds title to'tracts of land located through-
out the state. These lands are leased to, and operated by, logal farm
people, Currently, cropland is leased on a crop~share -basis. The
leases.are for ten-year tlme periods, and at the»explratlon date compet-
tive crop-share bids are recedved. The highest bidder is entitled to
the land for the next ten-year period; however,.the current lessee has
the right to meet the highest b;d, and if he does so, continues to lease
the land.

The state maiﬁtains records that identify these tracts of land by
operator, lease number, aﬁd legal description. These records list the
number of orop aeres represented by the 1ease and the crop-share agree-
‘ment for the perlod of time the lease is held. Each year the number
of seeded crop acres, by crops, are reported and recorded as is the
bushel share of thése crops that the state receives° With this info- .
mation, the bushel yield per seedéd acre can be calculated. Egample:
Assume: (1) state shafe of wheat received is 210 bushels; (2) tﬁe
crop-share agreement is 1/4 -- 3/4y (3) 120 acres are seeded to wheat.™ -
In th;'Ls example, the yield per seeded acre for the tract of land'i_s
7.0 bushels :<Liéﬂ%%6143—->.

Prior to 1927 it was mandatory that a cesh payment be made for the
use of these state lands. From 1927 until the late 1936's.the crop-
share rental -system was permissable. In the 1938 sessiod,_the state

legislature passed a lgw that made the crop—sha:e'system mandatory,
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As the leases:expired af'ter this year, the renewals were on a crop-share -
basis. Lands tﬂét were rented under the cash payment agreement did not
require recording of any crop data; therefore,.it is.imppssible.tb
determine the yield-per-acﬁe on lands so operated. As yield data were
available only through the 1956 crop year, most of the yield series are
for a 17-or-18-year time period. This is unfortunate for this problem,
as the 1930's are known as a period of very édverse conditiong for farm

people in these areas.

Construction of Yielg Series

The yields per seeded acre, from information reported by the
laésee, were oalculated for each tract of cropland owned by the state
in these four counties. This hadhbeen dope for the major project, thus
the information was'}eadily available. As previously indicated, these
tracts of land were i@entifi.able, by lease number, operator, and legal
dgscripfion. However, when a lease is renewed, currently evgry‘10
years ~~ previously eﬁery five years, the number changes and in many
cases the operator also changes. Thus, the only means of identification
over time is by legal description,

The problem was to isolate yield data over time specific to a tract
of land and_fOr.this study the smallest tract considered_ﬁas a section,
640 acres. At times, two or even three leases were found for different
parts of the same section of land. In such cases, the weighted average
was used to determine the yield per seeded acre represéntative of the

section.
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The identification of yields specific to one section required sort-
ing the data cards three times, by range, by.township within: each rénge,
and by section wi_thin each range~toquhip combination. After each sort,
daté cards that did not cover an adequate time period could be elimiqated
from further consideration.

After sorting, the legal description, the number of acres of orop-
land, the year of data, the seeded aores of wheat, and the wheat yield
per seeded acre were taﬁulated. It was assumed that yield series with
less than 12 yeafs of data would be insufficient fo describe yield varia-
bility over time. Thus, further elimination of data by visual inspec-
tion of the tabulated results was possible.

After eliminating inadequate.yield data, there were 44 yield series
in the spring wheat area and 6% in the winter wheat area with 12 or
more years of data, The numbers of yield series, by argas, by the number
of years in the series are given in Table I on the following page.

| Several of the yield series were not continuous., When attempting
to describe year-to-year yield variation, this presents a problem ~- one
that does not arise when the problem is within year yield differences.-
Thus, all 112 yield series were used to describe yield differenqeé within
ény one year and for year-to-year yield variation for the areas, but-
only the contiﬁuous series or those lacking one year were used for year-
to-year célculations;

By eliminating the sefies with gaps of more than one year, the

usable yield series were reduced to sixty seven, 30 in the spring wheat
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TABIE I. NUMBER OF YIELD SERIES FOR STATE-CWNED CROPLAND IN SELECTED |
COUNTIES IN THE WINTER AND SPRING WHEAT AREA, BY NUMBER OF
YEARS IN SERIES. | '

Spring Wheat Ares ' h Winter Whe.gt Ar‘é'a‘

Years (Roosevelt & Sheridan Counties) {Fersus & Judith Basin Countie
in A11'Yield - <Contimuous or = - £11 Yield” ‘Continuous or
Serieg - Series Minug One Year Series - Minus One Yesr
' Number o "Nym, bsr Number " Number .
12 1 0 1 0 .
13 0 0 2 0
14 0 0 6 1
15 8 2 5 0
16 "3 3 9 4
17 15 13 9 5
18 5 3 14 12
19 10 8 11 6
20 1 c - 9 7
21 1 1 1 0
22 0 0 1 1
23 0 0 0 0
24 0) 0 1 1
Totals 4Lé, 30 - 68 37

area and 37 in the winter wheat area. The number of yield series
'eliminated and retained By this process are shown in Table I.

The actual wheat yield per seeded acre for each year and the
simple average wheat yield 1/ for each df the 67 series is shown in
Tables I and IT of Appéndix A, Table I contains the 30 yield series

for the spring wheat area, Table II, the 37 winter wheat area series.

1/ The simple average is used with the assumption that this is more

) representative than a weéighted average of actual yield variability,
In many of the yield series the condition where nearly all cropland
acreage would be seeded one year and in' the next year very little
would be seeded, was quite common, Within the same year the seeded
agreage would vary to the same or a greatiér extent. In either of
these cases it seems the. weighted average would create a greater
bias. ‘ '
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Al;o included in these tables aré the average acres of wheat seeded per
'yea: for each series. The use of.the simple average wheat yleld in these
tables fequires the assumption that each acre within a section is iden—

tical in terms of produétion.

The following maps, presented as,Eigufes 4 and 5, show the range,
towﬁship?_and séction location of each yileld series in these four ooqntieén
Figure 4 is specifié to the spring wheat éounties, Sheridan and Roosevelt,
while Figure 5 is concerned with the winter wheat counties of Fergus and
Judith Basin. The number directly below each tract of land identifies
the-tract and these correspond with the séries numbers found in Taples
I and IT of Appendix A. All yield series are numbered through each row
of townships from weést to east progressing from north to south, The only
rational basis for this choice was that storm activity tends to follow

3
a west—to-east path in these areas. Although the ﬁrevailing movément
seems to be west to éa;t, storms do follow a northwest-to-southeast
path-in the spring wheat area and a southwest-to-northeast path in the

winter wheat area,




00orlook

Figure 4» Location of Selected State-owned Tracts of Cropland in
Sheridan and Roosevelt Counties, Montana.



Figure 5

Location of Selected
State-owned Tracts of
Cropland in Judith
Basin and Fergus
Count!s, Montana.

22
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In Table IT the average yield per seeded acre by the number of
years in each series, is given for fh'e 30 tracts of state-owned land
in the spring wheat area. Table IIL presents the same information for
| the 37 tracts located in the winter wheat area., From these tables, there
seemns to be no ipdication the_tt yieldé are significantly lower on the

longer yield series.

TABLE IT. AVERAGE YIEID PER SEEDED ACRE FOR 30 STATE-QWNED TRACTS OF

CROPLAND, BY NUMBER OF YEARS IN EACH SERIES, SHERTDAN ANZD
ROOSEVELT COUNTIES.’

Years in Rach Series

15 16 17 18 19 21

17.5 14.5 17.1 13.9 17.3 1.4
13.2 13.8 15.1 13.7 15,7
12.8 15,1 12.4 1.6
13.8 14.0
13.4, 11.5
11.9 11,2
11.8 1142
11.7
11.1
9.7
8.5
6:2 .
Average 15.35 13.70 12.33 13.33 13.74 - 11,40
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TABIE ITI. AVERAGE YIELD PER SEEDED ACRE FOR 37 STATE—OWNED TRACTS QOF
C CROPLAND, BY NUMBER OF YEARS IN EACH SERIES, JUDITH BASIN
AND FERGUS COUNTIES.

Years in Each Series a/

16 1z C 18 19 ' 20 -
17.2 20,0 . R9.3 : .21.8 19.5
17.0 16,2 21.0 16.3 19.0
13,2 1007 20,9 155 17.8
12,8 10,6 20,0 13.4 14,5
' 7.0 19.7 11.4 14ty

17',9 907 14--1
16.8 ‘ 13.4
16.8
16.4
12.5
1.7
: 11.6
Average 15,05 12,90 17.88 14.68 16.10

a/ Three tracts are not included as there is only one observation for
edeh tract. These are: [{1) 14 year series -~ 14.9 bushels, {2)
22 year series - 18.8 bushels, and {3) 24 year series - 15.8 bushels
per seeded acre.

Measures of Yield Vggiabj;ity

Two statistical measures were used to describe yield variability.
These are the standérd deviation and the coefficient of variation. The
former is a measure of absolute variétion while the latter is a measure
of relative variafion° Thgée measures were calculated for each group )
of obiservations by years'afld for each yield series. In Table IIT of
Appendix A yield variabilify is desoribed in absolute and relative terms

for the yield observations concerning the years 1938-56 for Sheridan and
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Rbosevelt counties, Table IV, Appendix 4, describes yield yariation in
the same manner for the years 1937—56 for Judith Basin and Fergus counties.

The standgrd'deviation gives the absolute variation in wheat yield
for these yield data. The coefficient of variation gives the relative
variation in wheat yield for these years of data, thus various coeffif
cienté of .variation can be compared. |

To obfaih measures of,year—tOﬁyeaf variation in wheat yield, the ‘
identical type'ealculations were complefed fof the 67 &iéld series.
The results of these calculations are found in Tsbles V and VI in
Appendix A. The former represents the spring wheat érea, the latter
éhe.winter wheat area.. '

These fables identify the yield series by numbe? and can therefore,
be compared to the legal description as found GP Figurgs 4 and 5 aﬁd
also to the year—to-year yields that are presented ianables I andAIII '

of Appendix A.

Year—to—vear Yield VariabilitV'of the_Group Pegcribed’

As showﬁ in figure 6, for the Spring'whgat érealthg range of the
coefficient 6f variation was 41{6\percent, from a low of 27.9 percent
in 1947 té a high of 69.5 peréeﬁt.in,1949. In the winter wheat area
the low was 40.4 percent in 1951, ‘the high 60,5 percent in‘1954o Thus,
the range for this area would be 20.1 percent, much lower than the 41.6

percent range for the spring wheat area.




However, the average variation for the 19-year period for the

spring wheat area was 40.84 percent, this compares to the 20-year

period in the winter wheat area where the average variation was 48.45
percent.
C Percent
0
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f
\
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17 1 T -T
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Figure 6. Yield Variation by Years, State-owned Cropland, Spring

and Winter Wheat Areas.

The comparisons of the coefficient of variation in Figure 6 are for

year-to-year yield variability for all observations within the two areas.

The data for this figure can be found in detail in Appendix A, Tables

111 and V.
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laar-tQ -yaar Yield Variability as Experienced bv the Tndividual
The bar chart presented as Figure 7 below summarizes the results of
Tables V and VI of Appendix A. These tables, and the chart, are concerned
with year-to-year yield variability on the 67 tracts of state-owned
cropland in the two areas. The numbers and the percentages of the total

observations that fall within each coefficient of variation category for

each area are shown.

Coefficient
of Variation

[t 10.0%
60 to 69% 270

FHEEETTELErr i iilz o 26.7%
50 to 59% 35.20%

40 to 49% FEEEEEEEEEErr il ly 50.0%
0

29.7%
LEEErrrr 13.3%
0,
30 to 39% 29.7%
O*
0,
20 to 29% L 2.7% Spring Wheat Area
Winter Wheat Area
T i e
0 5 10 15

Number and Percent of Observations

Figure 7. Yield Variability on 67 State-owned Tracts of Cropland, Spring
and Winter Wheat Areas, Montana.
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As indicated by Figure 7, one -half of the spring wheat area yield
observations are within the 40 to 49 percent coefficient of veriatioo
oategory. When the range is from 40 to 59 perceot, 77 percent of the
spring wheat_obeervations are included.

There were observations found in each coefficient of variation .
caﬁegory for the winter wheat area and on this bagis the winter wheat
area would be a less homogeneous area thaﬁ the spring wheat areas
however, an 1nd1v1dual could expect to live with greater yleld variability
in the spring wheat area {$ee Figure 7).

There wae a range of 30,1 percent in the coefficient of variation'
for the 30-yield series in the spring wheat area. for the winter ﬁheeﬁ
area with 37 yield series, the'range was 37.1 percent. The lowest
coefficient was 36.0 percent and the highest was 66.1 percent in Sheridan
and Roosevelt counties (Table'V, Appendix 4).

In Judith.Baeio and Fergus couoties, the low discovered wae 3.3
percant and the high was 60.4 percent {Table VI, Appendix A). The
average coefficients of variation were 48.15 percent and 44.66 percent
for the spring and winter wheat areas respectively. Indications of
this are eoident in Figqre 7.

Under both the individual and the group measures of’yeér&ﬁo—year
yield varlablllty the "area with theé. smatlestnpercentage rarge’ had the

highest average coefflclent of variation.




CHAPTER TIT

SHORT-RUN SURVIVAL
In the short-run, the farm unit requires income that is adequate to
meet minimum and noh-deferrable living costs and cash operating expenses

for survival.

Fgghm.' Ulgji-: Expenses ' -

The yearly costs of the aSsumed:farm unit that can be considered
fixed for this study are pfesentedyin Table T of Appendix B, These are
the yearly cash outlays for the listed items that would be required for
the farm unit undgr a zero yield condition, The.total dollar require-
ments and the requirement per seeded acrelfor.the farm unit are summarized

in Table IV below. As indicated, in the spring wheat area $8.20 per

TABIE IV. TOTAL AND PER SEEDED ACRE FIXED CASH EXPENSE OF THE FARM UNIT

BY AREAS.s/
Spring Wheat Area Winter Wheat Area
. :..Qg.l-'o I D..:_O.g:.]:.a

Firm fixed expenses 4,350,00 4;405.00
Household fixed expenses 2 .00 23;360.00
Farm unit fixed expenses _ 6,725,00 6,765.00
Firm fixed expense per , :
. seeded acre T 5.30 : 5.37
Household fixed expense '

per seeded acre 2.90 ’ 2.88
Farm unit fixed expense '

per seeded acre 8.20 _ 8.25

2/ The farm unit's fixed cash expenses aré the minimum yearly expenses
y of the four-member household and the 1,640 crop acre firm under a
zero yleld condition.
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seeded acre would be required for survival of the farm unit for each yéar
that a zero yield is experienced, The dQllér per seeded acre requirement
for survival when a zero yield is experienced in the wintér'wheaf area
would be $8.25, | |

Some'pf‘thg firm's oash'expenges can' be considered functions of
production while others are functions of acres. Those that are functions
of production increase at a oénsﬁgnﬁ raﬁe with.yieldo' Those that are
functions of acreage increase at a constant. rate with acres harvested.

Those cost‘items that are included in Table I of Appendix B are
items that are specific to the size of farm in acreage apd/or.in terms
of the gize of the household assumed ip_Chapter I. Thug, they can be
considered,fixed for this study. in this table there are no costs
calqulated for grain handling or hérvesting. If there is no crop there
can be no cash expenée chargeable to these items. The hired labor
expense; including room and board, the pickup and truck expenses, and the
expenses for supplies and miscellaneous itéis are inecluded in Tdble T |
but at a minimum level, a level assumed fo be consistent with a zero
yield.
| Grain handling and pickup aﬁd truck costs are considered functions of
produétion. The increaée in éqét as yileld increases is in a one-to-one
ratio. This is true regardless of the yield per seeded acre as the cost
is qalculated on a buéhel basis. However, the increases in the other
three expense items are functions of the acreage harvested; therefore, at

sdme yield level they will not increase further. This requires an
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assumptien concerning the yield levels that would encourage the farmer to
harvest all the seeded acreage. The following assumptions were made:
n the spring wheat ares: (1) if the average yield per

seeded acre was gbove 9.3 bushels the .costs would be caloulated

by assuming all the seeded acreage was harvested; (2) if the

orop was between 6.3 and 9.3 bushels per seeded acre, three

fourths of the acreage would be harvested; (3) when the crop was

between 4.1 and 6.3 bushels, one half of the acreage,was har-
vested; (4) only one fourth of the crop would be harvested if

the yield was between 2.2 dnd 4.1; (5) any yield below 2.2

bushelg per seeded acre was considered a zero yield.

In the winter wheat ares: (1) a yield above 10.5 bushels
requires harvesting -all seeded acreage; {2) a yield between

6.7 and 10.5 was equivalent to three fourths of the acreage

being harvested; {3) one half of the acreage was harvested for

yields between 4.3 and 6.7; (4) oné fourth was harvested when

the yleld was between 2.3 and 4.3; (5) a yield below 2.3 was

considered a zerc yield. : '

The inerease in costs due to theé increased yield at these specified
levels was caleculated. When the seeded acresge was all harvested, the
9,3 and 10.5 bushel yield cqnditions, the cash expenses of thesé firms
would increase only due to increésed cost of grain handling and pickup
and truck expense; thus, aifly increase in cost would be at a constant
rate above these yield levels. Also; once the number of acreé.éssqmed to
be harvested was detérminéd, harvesting costs can be cqnsidergd as
increasing at a constant }ate'beﬁween each of these yield lévélsfv Using
these assumptions, expenses could be calculated for the farm unit for
each or any yield level.

In Taples IT and IIT of Appendix. B the farm unit expenses are given

for different yield levels. These caloulations are on a seeded acre

bagis.
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Farm Upit Income

The determination of the profit or loss at each yield level, and

also to locate the breakeven yield for survival requires the calculatio@

of the gross income per seeded acre for each yield level. Once income

and expense information are available, it is a .simple matter to determine

the farm yield needed to cover all or any proportion of the farm unit's

expenses. Algo, one can determine the income position of the farm unit

given different yield levels when this information is available.

To determine gross income the following assumptions and notations

were used:

1. Assumptions concerning prices. Basis for these assumptions
are Agricultural Prlce and Cost Projections.

fﬂ

Wheat price for the .State of Mbntana is $1. 55
per bushel.

Wheat price for the spring wheat area 1s $1. 60
per bushel.

Wheat price for the winter wheat area is $1.50-
per bushel,

Barley price for the State of Montana is $.97
per bushel.

. Barley price for the spring wheat area is $ 99

per bushel.
Barley price for the winter wheat area 1is $. 95
per bushel, :

2. Assumptions concerning yields. Basis for thege agsumptions
are Montana Agricultural Statistics, wheat and barley yleld
data for the years 1938~57

a,.

b.

Barley yleld in the spring wheat area is 130 percent
of the wheat yield.
Barley yield in the winter wheat area is 135 percent
of the wheat yield.
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ASSUmptlons concerning crops to be seeded. These
assumptiohs are based on the ourrent agrlcultural

program

‘a. The seeded acreage base is equal to one—half the
cropland aoreage°

b. The farm unit is operated under compliance with the
present program, therefore 30 perdent of the seeded
acreage base is restricted from wheat produotlon.

c. The restricted acreage is seeded to barley; there-
fore, .3 ‘of each seeded acre is assumed to be
seeded to barley, .7 seeded to wheat,

Notations used.

a. Gross income per seeded acre in the spring wheat
aréa = st ‘

b. Gross income per seeded acre in the winter wheat
area = Iy ' '

¢c. Barley yield By

d. Barleéy price Bp

e. Wheat yield = W

f'. Wheat price = W?

Derivation of the income equations.

a. L

su OF L = ,B(By . Bp) t .7 (W * Wy )

b. In the spring wheat area By = 1.3 W , p =
.61875 W, and W, = $1.60, therefore
(1) Igy = .3 (1,3 Wy ¢ .61875 Wp) + .7 (Wy - $1.60)

() I, = .3 (L3 Wy - $.99) + .7 ($1.6owy)
(3) Iy = .3 ($1.287Wy) + .7 ($1.600,)
(4) Igy = $.3861 My + $1.12 W,

(5) Ig, = $1.5061 W,

¢. In the winter wheat area By = 1.35 Wy, Bp =
.6333 W and Wy = $1.50, therefore
(1) Ly = .3(1.35Wy . .6333W,) + .70y - $1.50)
(2) Tyr= 3(1.35Uy .+ $.95) + .7($1.50H;)
(3) IW = .3($1.28250,) + 7(%1. 50,
(4) Ty = $.38275 W + $1.05 Wy
(5) T, = $1.43475 w




- 36 - _
Wi@h these two income equatioﬁs, Isw =.$1.5061 Wy and Tyg = $1:43475

Wy, the gross income can be determined from any given'yieldo Also, given
some level of gross income per seeded acre fhe wheai yield eduiralent

can be determined. It is to be noted that the dollar 1ncome per seeded
acre recelved from these calculatlons 1ncorporates the 1ncome received
from both barley and wheat. Ihls enables one to apply these formulas
directly to the yield eeries derived in the forﬁer chapter acd:the income

per seeded acre amount assumes that the farmer lsyoperaﬂing His uniﬁ

under current acreage reSﬁrictioﬁs.

Farm Unit Income an, en'e

In Tables IT and III of Appendlx B the loss or proflt per seeded
acre and in dollar terme for the farm unit has been calculated for vari-
ous yield levels up'to the survival'yield,;/ These calculations are
based upon the income egquations given above and the expense calculations
discussed previously.

The farm unit yield remaining after the landlord's share is paid-
is three fourths of the farm yield in:the spring wheat area and two
thirds.of the farm yield in the ﬁinter wheat area. In the spriné wheat

area, Table II of Appendix B, the farm unit's loss per year due to a

1/ This loss or proflt is termed farm unit net cash income. Farm unit
net cash income is calculated by deducting the cash expenses of the
firm, income ﬁaxes, and family living expenses, As such, this
income can be cons1dered the net income to a farm unit ih the
short-run.
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zero yield is $6,724, ‘A zero yield in the wiﬁter wheat area, Table ITT,
results in a total loss to the farm unit of $6,765. |
The actual yield level and the farm unit share the insu;es survival
in the shorﬁwfun are shown in these tables for both areas. The spring
wheat area farm yield is 8.8 -- farm unit share is 6.6 —- bushels per
seeded acre. In the winter wheat area the farm yield is 10.6, the

farm unit yield is 7.07 bushels per seeded acre.

As previously meqtioned, the amount df feservéé neeﬁeq to insure
" survival of the farm unit that obtains a zero yield is $6,724 for the
spring wheat area and $6,765 for the winter wheat area. |

Therefore, when or if‘the farmer experiences three such years in
succession, the reserves needed to insure survival would be $20,l72 and
$20,295 for the spring and winter wheat areas ;espectiVelyo.

Estimates were required of the dollar amounts of reserves needed to
insure survival of thg farm unit over a three-year timg period when
yields were at or below the survival level. At the survival'yield income
is adequate to cover the cash expenses of the firm &nd household. Cash
expense does no? include a charge for depreciation; this is an added
expensé when survival in the long—run is considered. Four yield levels
ranging from.the survival yield level down to the zero yield situation
 were selected.for each area. These yield levels are identified as-

1, 2, 3, and 4 in Tables IV and V in Appendix B. The one yield level
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represents a zero yield; there is no income received from the farﬁ unit,
A% the two yield level the net income to the farm unit is adeguate to
cover the household costs. The household expenses and one half the
firm's expenges are recbvered when the yield level is identified'as a
three. At the four yield level income is sufficient to cover the firm
and household expenses. Thg foyr yield is the surfival yield level of
Tables IT and IIT of Appendix B.

A1l possible oombinations of these four yield levels are tested
over .three-year time periods with the resuits being préSeqted in Tables
IV and V of Appendix B. These tables show the dollar amounts of reserves
needed for survival in the short run for each possiblg combipation of
the four yield levels. These results are summarized in Tables V and VI
on the’following pages.

The order of these combinations is important; the first digit in a
series is the year one yield; the second digit the year two yield; and
the third the year three yield. The dollar amowit of reserves required
for survival is identical for several of these combinations. For example
a 113, a 131, and a 311 will»require ﬁhe same aﬁount of reserves over the
three-year period for survival ;s,indicated in the following two tables.
However, although thg doilar amounts are identical, each of these series
require different managemert by the farm unit. In the example cited .
gbove, the situation where two zero yields'are followed by a yield where

the operator's loss'is only equivalent to one half the cash expense
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requires somewhat different management from the gituation where the zero
yields are split.by the three yield,

In the -tables on the following pages, the dollar amounts of'resepves
required are grouped. These listingg show the various combinations that
require the same amoﬁnt of resérvés.and list the dollar emounts in order
of magnitude. |

By referring to Tables I, II, and IIT in Appendix B the farm and/or
farﬁ unit yieid levels that correspond to the income situations repre-
serited by the four yield le%els can be determined. For the spring wheat
area the one yield situation requires $6,724. This, of course, is the
zero yield situation found in row one of Table II., The two yield con-
dition requires $4,350 (firm expenses in Table I) and by checking Table IT
it is seen that a farm unit loss of %4,350 corresponds to a farm yield
between 3.1 and 3.2. This is equal to a 2.325 to 2.4 bushel yield per
seeded acre for the farm unit. Similar checks for. the other yield levels
can be made. |

When yields are above the survival yield required in the short-run,
there is income available for long run survival —- the topic to be

considered in the following chapter.




TABIE V. DIFFERENT YIELD COMBINATIONS AND THE DOLLAR RESERVE REQUIREMENT FOR,SURVIVAL QVER
WO AND THREE—YEAR TIME PERIODS SPRING WHEAT AREA '

Three—year o ' Two—year

Reserve Three-year Yield "Reserve Two~year Yield

Requirement Combinationa/: Requirement Combinationa/

Dol, ‘

20,172 111 . 13,448 111,.112, 113, 114 =~ -
17,797 112, 121, 211 : 11,073 121, 122, 123, 124, 211, 212, 213, 214
15,622 113, 131, 311 8,898 131, 132, 133, 134, 311, 312, 313, 314
15,422 122, 212, 221 8,698 R21, 222, 223, 224 '
13,448 114, 141, 411 : 6,724 141, 142 1435 144, 411, 412, 413, 414
13,247 123, 132, 213, 231, 312, 321 6,523 - 231, 232, 233, 234, 321, 322, 323, 324
13,047 222 ; 4y349 241, 242, 243, A4, 421, 422, 423, 42
11,073 124, 142, 214, 241, 412, 421 4,348 331, 332, 333, 334
11,072 133,.313; 331 | o - 2,174 341, 342, 343, 34k, 431, 432, 433, L34
10,872 223, 232, 322 0 CLLL, hh2, 4h3, L

8,898 134, 143, 314, 341, 413, 431
8,698 224, 242, 422 :

8,697 233, 323, 332

6,724 by 41, 441 ,
6,523 R3ksy 2435 324, 342, 423§ 432

a/ The first digit in each of those combinations is the year one yield, the second digit is
the year two yield, and the third digit is the year three yield. The farm yields
associated with these numerals are: 1 = 0 bushels; 2 = 3.1 to 3.2 bushelsy 3 = 6.0 to 6.1
bushels, L= 8.8 bushels per seeded acre. At the 8.8 bushel yield, income to the farm
unit is adequate to oover the cash’ expenses. ‘of the firm and hougehold.

_0‘17_




TABIE VI.

DIFFERENT YIELD COMBINATIONS AND THE DOLLAR RESERVE REQUIREMENT FOR SURVIVAL OVER
WO AND THREE—YEAR TTME PERICDS, WINTER WHEAT AREA

Three~year Twodyear
Reserve Three—year Yield Reserve Two-year Yield
Requirement Comblnatlong/ Requirement Combinationa/

Dol
20,295 111 13,530 111, 112, 113, 114
17,935 112, 121, 211 11,170 121, 122; 123, 124, 211, 212, 213, 214
15,733 113, 131, 311 8,968 131, 132, 133, 134, 311, 312, 313, 314
15,575 122, 212, 221 8,810 221, 222, 223, 22/ :
13,530 114, lll'l, ll—ll 6’765 lll—l, 142’ 14—3, 144»9 4]-1’ 4129 4—133 4—14
13,373 123, 132, 213, 231, 312, 321 6,608 231, 232, 233, 234, 321, 322, 323, 324
13,215 222 ' 43406 331, 332, 333, 334 .. . .. '
11,171 133, 313, 331 4y 405 241, 242, 243, 244, 421, 423, 423, 424
11,170 124, 142, 214, 241, 412, 421 2,203 341, 342, 343, 34k, 431, 432, 433, 434
11,013 223, 232, 322 o 0 Lhl, L2, 443, Lbd,

8,968 134, 143, 31k, 341, 413, 431 ‘ - '

8,811 233, 323, 332

8,810 22/, 242, 422

6,765 Lk, 414, 441

6,609 333 ‘

6,608 R34, 243, 324, 342, 423, 432
“ 4—34—06 334, 3439 433 ’

4,405 Rhtlry LRk, 442

24203 3bdiy 434, 443

0 YA '

&/ The first digit in each of these combinations is the year one- yleld the second digit is the
year two yield, and the third digit is the year three yield.

w1th these numerals ares

4= 10.5 bushels per seeded acre,

cash expen%es of the flrm and household

e farm yields associated
1 = O bushels; 2 = 3,8 to 3.9 bushels; 3 = 7.3 to 7.4 bushels;

At the 10.5 bushel yleld income is adeguate to cover the

_'[17_




GHAPTER IV

SURVIVAL AND CAPITAL ACCUMULATION
For the'fa;m unit to sgrvive in thé long run; net cash income muét
be adequate to inéure surﬁival in the.short run éna to allow replacement
of equipment and maintenance of buildings over time. For caéital agcuﬁuf
lation there must be surplus farm unit net ocash income after 1ong run
survival is assured. Before' the %urplus net casgh income of thé_farm Qnit
can be Qetermined the ambunt of_such ipcoﬁe ;etained ip liduid form to

insurelsurvival in the short and long run muwstibe.khown.:.

Short Run Survival
Aﬁlleast in the beginning, the amounts of reserves that seem to be
necessary for survival of the farm unit in the short run will be main-

tained in a near liquid form. Cash in the bank and grain stored on the

- farm are the ﬂwo kinds of liquid reserves that will be examined and -

rdomﬁared. However, t0 ease the calculating pfocédure, the grain that is

gtored on the farm will be considered nqﬁ in bushel form but in terms of

dollar e@uivalenfs. Thesejreserveé will be mafntained, when possible,

in an uhencumbered form, the cash will not be invested énd the grain will

hdﬁ be subject to ;ogns.; The reserves are available at all times to
insure survival‘of the farm unit under short rﬁn conditiqﬁs. Thgée
reserves will be utilizeq to insure all the yearly cash expenses'df the
firm and householdf The& will not be useq for replacement of equipment

!

or maintenance of buildihgs,




|
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Reserves have no ineome%producing ability when they are held in
these forms; in fact, the returg over time may be negative. Thus, the
amount -of income retained fof the specific purpose of insuring short run
survival should bg as small as possible.

Two different methods were used in attempting to determine a 11qu1d
reserve level that would prov1de adequate surv1val protection w1th the
lowest possible cash ;ncome comm;tment. '

‘In Chapter IIT the dollar amounts of reserves that would be required
to insure survival for three-year time'pefiods were.considered for
different yield combine@ioqs° In the present chapter the maximum dollar

amounts that would be reqﬁired at any one time when the time period was

. extended were caleulated. The resulfs.of these calculations, discussed

below, will provide 1nformaﬁlon that will be of value in determlnlng the
1liquid reserve requirement for various farm unlts.

Tt is unlikely that the farm unit could survive over the long run if

the reserve reqﬁirement under short run conditions becomes larger than the

dollar amount necesgsary wheg three zero yieid years in a row are expé-
rienced. The fafm unit would either be unable to accumulate this amount
of reserves or if they could do go, it ﬁould be uneconomical. As shown
in Chapter III, the dollar amount of reserves necessary for the situatiop
involyiﬁg three zero yields in a fow was $20,172 in the spring wheat area
and $20,295 in the winter wheat area. |

These dollar smounts will be defined as the maximum amount of liquid

reserves any one farm unit would attempt to maintain.
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The problem for the following part of this chapter is to determine
a reasanable ligquid reserve.gmoqnt that thg farm unit could be expected
to attempt to maintain over time., It is expected thét th;s reserve
amount will be at some level below the defined maximm and will vary to

some extent with the yield level of the budgeted farm unit.

By applying the income and expense infbrmat;on.containgd in Tables
I1 and IIT of Appendix B to the yield series of Tables I and IT of Appen-
dix 4, the maximum amount of reserves required at any one time for gach
series cén be determined. These am0ﬁnts specify the maximum reserve
reqﬁiremgnts gt any one time for survival undér_shprf run qonditioris°
The knowledge of ‘these accumulatiyé'reéer§q requirements {the applicable
dollar amount is added for each yield bélow the survival yield, sub-
t;-acted i_‘qr each y.j'Leld éﬂ_:)_ove the su_rvivgl ji.él_d) will provide a basis f‘qr
estimating the liquid reserve reQuiremeht for each yield series and for
each yield group within the aveas.

When yields are below the survival level the amount of reserves
required can be detgrmined directly from eithe; Tgbie IT or IIT in
Apéendix B. When yields are above the survivai'le}el the fafq unit net
cash income can be determined by using the income and expense Qquaﬁions

from the preceding chapter. However, the farm unit expense as previously
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céleulated dogs not deduct income taxy therefore, the expense amounts

1

are only close éstimatescl/
An example of the calculation procedure ﬁsed t';) determin,e_- the maxi-
mum reserve requirement at aqy'one'time is presentéd using yield seriés
three in the spring wheat area ITable I{ Appendix A), Of the 17 years of
yield data in this series, there are:five years wheﬁ thé farm yield is

below 8.8 bushels per seeded acre. ﬁhgse yields are used in column one,

(farm yield) Tsble II of Appendix B.

The first yield below the survival level is 5.1 bushels, and by
Visuai’inspection of Table IT iﬁ is éeep that $2,903 will be needed to.
insure survival under short run'condiﬁiqns, given this yield. The néxt
year the farm yield is 6.2 bushels; theréfore, an additional $2,075 would
be reqiliredn The requirement for the'third jear is §$308. Therefore!
before a yield above the survival level ig found, the tptal_resgfve
requirement for survival uhdér shorﬁ run conditions would be $5?286. How-
ever, the fourth-year yield of 11,8 bushels per seeded sore is followed
by a yield of 6.9 bushels. This reQuire; caleulating the farm unit net

cash income from the 11:8 bushel yield as this income may be legs than

1/ An error arises when the farm yield is above the level needed to
provide income that will be sufficient to cover the cash expensges
of the firm, yearly depreciation, and the standard personal
deductions allewed by income tax regulations. The yield level
required to provide thig amount. of income is 13.1 in the spring
wheat area and 16.7 bushels per seeded acre in the winter wheat
area.
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the net cash loss associated with the 6.9 bushel yield that follows.2/
In this eiample, however, the neﬁ cash income received from an 11.8
bushel yield is $2,679 which is higher than the $1,517 loss due to the
.. 6.9 yield. Th@s fqurthfyear incomg more than offééts the fifth—yeaf loss
and as there ére no y;eldé below the survival 1evé} for the rgﬁaindgr of
the series? the maximum reserve requiremeﬁt‘er ?his yield series at any
one time over the 17-year period is #5,286.

Caleulations of'ﬁhié type wepé completed for each yield series in
both areas, The results are shown in‘déta;l iq.@ables I and II éf
Appendik 0 and summerized in Tgbles VII and VI;I oq page 47.

| Whep'thé yield per seeded acre wag above 9.3 in.ﬁhe spring wheat
area, #he igcrdgse in net income before income taxes for ﬂhé fa?m uniﬁ was
%86.6phfpr each 6ne—tenth bpshel'iﬁcreése in farm yield, as gro?s inoome
' is'increa§ing at a constant rate as are the fifm‘ézexpenses.. In’the
ﬁinﬁer wheat ared, the increase in the fa;ﬁ_Unit‘s net income ﬁefbre
taxe§ associated with a one-tenth bushel yield increase above 10.5 bushels
Ls §74.40. |

In Tables’VI¥ and VIII on page 47 the yield series for each area
are grouped into high, mean, and low yield»grédps,' The'average yields

and dollar reguirements for éach group are given. The final column for

2/ Farm unit net cagh income is calculated by the following steps:
 {1) deduct cash expénse and yearly depreciation from gross income;
(2) determine the amount of income tax payable on the remainder;
(3) deduct the income tax; (4) add back the depreciation charge to
this result; (5) subtract the fixed yearly requirement for the
household. '
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TABIE VII. ., MAXIMUM RESERVES IN. DOLLARS REQUIRED. AT ANY ONE TTME FOR SUR-
VIVAL UNDER SHORT RUN. CONDITIONS FOR EACH YIEID SERIES IN-
THE SPRING WHEAT AREA . (FROM TABIE I, APPENDIX C).

" High Yibid Group Moan Yield Group ~ ~ Low Yield Group
Yield Average ‘Dollar Yield Average Dollar Yield Average Dollar
Ser;eg Yield: Eege;veg Series Yield . Regervgg Series _Yield .Reserves -

No. Bu. Dol No. ' Bu ' Dol l\TQ_o Bu, Dol,
1 17.5 472 16 14 0 6, 346 7 1.8 5,837
20 17.3 3,436 15 13.9 6,724, 25 11.7 9,909
9 17.1 6,724, 10 - 13.8 2,148 14 1L.5 4590
27 15.7 3,296 3 13.8 5,286 13 11.4 15,970
19 - 15,1 5,384 2 13.7 4,334 . 12 11.2 9,577
26  15.1 2,304 8  13.4 4,838_ 17 11,2 4,588
21 14.9 6,724 30 13.2 6,724 11 11,1, 8,241
42 .6 3,80 4 12.8 5,234 5 9.7 13,171

29 14.5 3,375 18 12.4 6,724 28 8.5 11,201 -
© 24 144 8,117 . 6 1.9, 6724 . 23 6.2 35, 550
0.4 11, 953

A;v_éfage 156 | 4,366I . 133 5 508 oo 1

- TABIE VIII. MAXIMOM BESERVES IN DOLLARS REQUIRED AT ANY QNE TIME FOR SUR~
' ; VIVAL UNDER SHORT RUN CONDITIONS FOR EACH YIEID SERIES IN,
TH_EI WINTER WHE‘.AT AREA (FROM TABIE II APPEI\IDIX C)

High Yi 'eld' group Mean Yleld Groun ‘ Low Yield Group
Yield Average Dollar Yield Average Dollar Yield Average Dollar
Ser;es Y; eld Regerveg Se;g, es Yg eld Regerveg Series Yj_eld Reserves:

No. Bu. - Dol Nou " Bu. Dol No. Bu. Dol.
4 29.3 935 18 i7.2 11,310 1 13.4 6,621
33 21.8 246 27 17.0 11,136 32 13.4 9,578
"9 21.0 0 21 16.8 5,076 36 13.2 4,723
17 20.9 2,165 34 16.8 1,812 25  12.8 9,832
8 20.0 11,423 37 . 1l6.4 6,765 12 12.5 11,455
29  20.0 0 . 22 16,3 2,94 26 11.7 10,012
28 - 19.7 1,402 5 16,2 2,944 - 100 11,6 20,350
6 19.5 4,781 15 15.8 26,552 30 11.4 14,687
31 19.0 8,351 16 15.5° 7,929 13 10,7 12,039
‘2 18.8 9,709 35 14.9 4,534 .- 19 10.6 12,706 .
24 17.9 7,872 23 14.5 44551 20 9.7 13,270
7 17.8 11,357 3 lhod 11,144 11 7.0 41,061

’ ' 14 14.1 6,765 '
Average 20.5 4,850 - 15.8 7,959 11.5 - 8,865
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each'group records the maximum amount of liquid reserves required at any
one time to insure survivai 5: the farm unit under short run conditions.

In the spring wheat area there is only'one yield series that requires
more reserves than the defined maximum amount ($20,172) any one farm unit
would attempt to maintaing in the winter whéat area thre are three that
- are above the define_d maximuﬁ amount (4152‘0,295}.3/ .

The maximum liquid reserve requirement at any one time for survival
for the spring wheai serieé is $35,5503 the maximum in the winter wheat
area is $41,061. (see Tables.VII and VIIIj.'nThé average amount” of this
re@uirement for the reméining 29 yield series in the sﬁring wheat area is
$6,301; the range is from $472 to $15,97Po This compares to an average’
amount of $7,060 for the 34 yield gefies remaining in the winter wheat
area, the range being from $0 to $14,687. The average reQui;ement:is
higher and subject to more varigiidn for all three yield groups in the
winter wheat area than in the spring wheat area, '

As shown in Table VII, if a liquid reserve in dollar terms equivaé
Tent to $6,724 (one zero yield requirenent) had been available at the
beginning of the time period considered in these spring wheat yield
series} 22 of the 30 would have had adequate reserves for survival under
the short run conditions. For the twé highgr yielding groups, 19 of the
20 within this area would have had ample_reseﬁve protection. However,
in the lowest yield group only three of the 10 would have adequate pro=-

>

tection beginning with a $6,72/ reserve.

3/ Defined maximum amounts developed in Chapter III.
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When the one-year reserve equivalent assumptign is applied to the’
winter wheat area yield series (Table vj:-II), only 17 of the 37 would have,
- had adequate protection for éurfivgl u;déf shért run copdiﬁionso Fifteén
of the 25 in the two highest jield groups would have émple reserve pro-
tection as would have only two qf the 12 in the low'yield group.

It‘appears thaﬁ there aré pwo différeqt conditions thaﬂ influence
the amount of reserves reqﬁired for'survival,in these areas. The
réquirement’inqrea$eé as yield pefvéeedédyééré decreases agd also
incrgases as fhe goeffioiént of Variatiq? ipqreases? prevér? isolated
cages are noted whgre this does not héla ﬁpﬁeé

Tt is assumed that the émoﬁ#t of liduiaJ;éserves.considered ade-
quate will be available to the fa‘:q”gni% ab the béginning of the time
period being_considé:ed; When ﬁhe net égsﬁ income of’ﬁhe farm unit is
inadeqﬁatg_té cover the cash qxpépsé of ﬁﬁg ﬁirﬁ and the household
expenées; thg 1iqﬁid reserve will be redﬁded by ﬁhe amount necessary to
cover the diffe:enqeo !In subsequent years, the amount takén from thé
liquid reserve will be replaced'frém ngt éash'income by one of two
methods., In the oﬁe case, any time thét_net césﬁ inocome is positive the
surplus will be trgnsferred to the liquid.reserve fund unless the liquia
reserve fund-is at the specified maximum. In the alternative situation,
the liquid reéérvé fund will be repaid.when'ngt cash income is of -ade-
quate size to require an income tax payment. The net effect of éeither

of these methods will be identical when the liquid'reserve is cash in
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the bank but will be. different when the reserve is held as grain stored.
The amount of the difference will be equal to the savings due to. lower

income taxes,

Survival in the Long Run

With the amounts of liguid reserves required for survival uhder \
short run conditions in mind, the analysié can now turn to the goals
that were presented in Ghapter I as realistic farm unit goals,

Six yield serles, one from each yield group for each area, were
selected to develop estimates of the amounts of yearly surplus available
to farm units. The amount of yearly surplus is the net casgh income of
the farm unit thgt is available for replacement of depreciab.le farm
‘unit items and for investment. When this surplus is adqquate over time
to replace the depreciable 1tems the farm unit can survive in the long
run Any surplus after long run survival is assured will be available
for the goal of capital accumulat_lona .

In the spring wheat area, yield series 19, 3, and 12 were used as
the representatives of the high, mean, and low yield groups respectively
{see Table VII), The liquid»réserve requirement considered adequate for
short run survival for the.first two series was $6,724; for the latter
series, $10,086.

Representatives of the high, mean, and low yield groups in the
‘winter wheat area were yield series 6, 16{ and 19 respectively {see
Table VIII). The liquid reserve'requirement considered adeqﬁate for
short run survival for the two highest yield series in this area was
$10,147. The low yield group series needs liquid reserves equal to
$13,530. These dollar amounts of reserves are assumed to be available

at the beginning of the time period beéing considered.
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Iables III thrqugh VIIT in Appendix C show the yearly surplus for
each of thege yield series. The farm unit net cagh income and yearly
surplus are calculated by three different methods: (1) the reserve is
held as cash in thg bank; {2) the réserve is held as grain in storage
with rapid replacement (any deficit is replaced when net césh income is
a positive amount); and (3) the reserve is held as grain in storage
with replacement only from high yield years,

' Two additional years {1957 and 1958) of yield data were made

‘available at this stage of development for each of these series and has

been included for the calculatiqp of yearly surplus. With this exception,
these yield serieé are those preséntgd in Tables I and IT of Appendix A.
The cumulative value of the yearlylsurplus determined by the calculations
completed in Tables IIT thfough VITT in Appendix C are presented as‘
Table IX on page 52. h

The value of the assets owned by the farm unit at the beginning of
the period was $15,750 for machinery and equipment and $9,250 for |
buildings and'hoﬁsehold equipment in the spring wheat area. The yearly
debreciation charge for these items was $3,305 in this area, $2,475 for
machlnery and equlpment and $830 for bulldlngs and household equipment.

In the winter wheat area the beginning value of the machinery and
equipment was $2O 5005 the household equlpment and buildings were valued
at $10,000. The yearly depre01atlon charge totaled $4,067, $3,207 for
machinery and equipment, $860 for buildings and household equipment.

The total charge for depreciation for the period of time considefed
for each series was calculated by two different methods: (1) it was

assumed that the value of the owned items would have,. if possible, the
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TABIE IX, CUMULATIVE YEARLY SURPLUS AVAILABIE FOR LONG RUN SURVIVAL AND
: CAPITAL ACCUMULATION WHEN RESERVES ARE MANAGED AS CASH IN THE
. BANK, GRAIN STORED AND REPLACED RAPIDIY, AND GRAIN STORED AND
REPLAGED ONLY IN HIGH YIELD YEARS, FOR THE THREE SELECTED
YIELD SERIES IN EAOH OF THE 'IWO STUDY AREAS

' Yield Cash in Grain Replacéd ‘ Grain ﬁeplaced
Area Serieg _Bank _Bapidly . from High Yields
- No. Dol. ‘Dol. - ~ Dol

Spring Wheat: Series 19 83,830 84,451 ' 85,710
Series 3 67,679 . 68,620 70,868
Series 12 49,973 - 53,017 55,720
Winter Wheat: Series 6 150,412 150,772 151,776
Series 16 72,939 Ty 952 ) 76 780
Series 19 15,79 18,462 D 26,98

Same value at the ond of the time period as at the beginning; and (2) the
eqding inventoﬁy would allow fér.complete depreciation of the machinery
and equipment; only the buildings aﬁd hpuséhoid equipment would have the
beginning inventory vélué? This latter assumptioﬁ is considered a reality
for the farm unit that plgns retirement at the end of the time period.

The total depreciation charge for each yield serieé is presented in

Table X on page 53. The dollar differences within the same area are due
to the number of years of data the series contain.

When the aggregate amounts of net surplus from Table IX are com—
pared to the total depreciation charée in Table X it appears that long
run survival is assured for yield series 19 and three in the spring
ﬂwheat area and series six in thé winter wheat area. Series 16 in the

winter wheat area would appear to be at the margin, while it seems yield
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series 12 in the spring wheat area and 19 in the winter wheat area would

be unable to survive in the long run.

TABIE X. CUMULATIVE DEPRECIATION CHARGE TOQ MAINTAIN COMPIETE INVENTORY
AND TO DEPRECIATE OUT EQUIPMENT AT END CF PERIOD FOR THREE
SEﬁECTED YIELD SERIES IN EACH STUDY AREA

. Yield - C Depreflgt;on ObJect;z
Ares Series Maintenance® Depreciated Outb/

- No. Dol. Dol.
Spring Wheat: Series 19 62,795 47,045
Series 3 - 62,795 47,045
Series 12 69,405 . 53,655
Winter Wheat: Series 6 89,474, 68,974
Series 16 85,407 64 907
Series 19 77 273 ' 56 773

8/ A fu11 depreciation sharge is made each yeér?

b/ Only the depreciation charge for buildings and household equipment is .
made in the later years. ‘ '

To obtain a closer estimate of the ability of these farm units to
survive in the long run the yearly surplus amounts were subjected to
additional calculatiou. By sUbtragting the dollar amount of depreciation
frpm the yearly surplus for each year the capital available for capital
accumulation is isolated. The amount of this residual givss au indi-
cation of the farm unit{s ability to survive as well as decumulate
capital. Another method of estimating the ability of the farm unit to
survive in the long run is by v1sual ingpection of the yearly surplus
columns in Tables III through VIII of Appenle C. When for a period of
cousecutive years thsre is no ysarly surplus, the farm unit will not

survive. The number of such years that the unit can stand will vary
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with management, at leagt to some degree. Although depreciation is
written off as a yearly expense for income tax compufatiéns;‘it seems
that the replacement of dépreciablé itemg is normally a function of the
ferm unit net cash income. If this would not be true very few farm )

units Wouldvsﬁrvive in the long run, as indicated by thé variation in

yearly surplus for these six yield series.

Tables IX through XIV summarize the yéar—to—year income positions
of these six farm units?. The yearly surplus amounts. in these tables
were taken from the last columns of Tables III through VIIT of Appen- .

dix €.  This then, is' the Yearly surplus when the liquid reserve is held

‘as stored grain and any replacements are made only when the yields are

adequate to require an income tax payment if the grain were sold. The
net worth of these farm units, the value of the liquid reserve plus
the value of the dépreciablg items ownéd by the farm unit plus the ctumu-
lative surplus. for investment, are given in thesé tables for the begin-
ning of tﬁe time pgriod{ each year of the time period, and at the end .-
of-the time period. This.net worth is graphically presented in Figures 8
and 9 on the following pages. This would be the net worth of the farm |
unit if the surplus for investment were held at a zero rate o?'intereéto
The net worth of a farm unit repreégntéd by yield series 12 in
the spring wheat area is at ité highest value at the beginning of the
time period. (see Figure_S){‘nAt the end of the twelfth year the net
worth of this uﬁit was $2,054, a decrease of $33,032 from the beginning .
inventory. When a full depreciation charge is deducted from the yearly

surplus for this unit there is at no time a surplus for investment,
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Figure 8. Year-to-year Net Worth for the Three Selected Yield Series in
the Spring Wheat Area.
therefore, no chance for capital accumulation. This firm would be
unable to provide adequate reserves necessary for long run survival and
even with reserves provided by institutions, such as insurance and
fertilizers, survival is extremely doubtful. It would appear that a
farm unit with yield experience of this type has only the alternative
of increasing size for survival, assuming economies of scale do exist.
Although the net worth of a farm unit represented by yield series
three in the spring wheat area is only $11,034 at the end of 10 years
it is assumed that this unit could survive with some reliance upon
reserves provided by institutions. It seems a farm unit that

experiences yields as those of yield series 19 in this area could
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Yield Series 6

Yield Series 16

Years Yield Series 19

Y ear-to-year Net Worth for the Three Selected Yield Series
in the Winter- Wheat Area.
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provide adequate proteqtion for survival in the long run without relying
upon reserves from non-unit sources, The surplus for investment for this
farm unit is $29,872.

Decisions concerning the ability of the farm units in the winter wheat
area to survive iq the long run under the given assumptioﬁs can be made
- quite eagily (see Figure 9). Theré_would be no chance for survival of
the farm unit represented by'yigld series 19; the farm unit'represented
by yield series 16 could survive with rather heavy reliance upon reserves
provided by institutiops if the surplus for investment‘were wisely
invested. The farm unit represented by yield series six could quite

easily survive as well as accumulate capital.

Ggpital Aocumulation

The dollar amounts of net cash income that are available for capital
accumulation by years are isolated for each yield series in Tables IX
through XIV of Appendix C and are identified by the columns entitled
surplus for investment. As stated in the preceding section, the emountg
of yearly surplug accumulated under the grain storage liquid reserve
with replacement on high yielding years was used. The income tax advan-
tage accruing over time from this method ranged from a high of $5,747
(yield series 12, 'spring wheat area) to a low of $1,361 {yield series
six, winter wﬁeat axea), The advantage is the greatest when the

variation in income ig high, which is a function of yields.
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The using of the yearly surplus accumulated under this form of
grain reserves requires the assumption that the income tax savings are
great enough to offset stqrage costs associated with fhe grain,

The surplus_for investment, caleculated under the assumptions dis~
cugsed under suryival in the‘long run, was assumed'to be invested at
various rates of interest. Other assumptions associated with these
calculations were that the iﬁvestment; would bé made at approximately
the same date each investing year and that the irité;r'est {or d'ividend)
would be reinvested on this same date., The interest was compounded

annually, The value of these invéstments at the end of the time
period considered are summarized in Table XTI on page 59. The number
and amounts of investments by yéa?g are from the surplus for invest-
ment column of Tables IX, X, XII, and XIII of Appendix C.

An indication of thg importance of the time when investments can
be made is included in Téble XI. Compare, in ﬁhe 6 percent rate of
interest column,,thq dollaf growth due to interest accumulations in
yield series six and 19. The value of the investment ét the zero
rate of interest (summation of the surplus for investment) for yield
series 19 in the partial velue row is &39,994 and this grows to a
' $71,238 value when' invested at 6 percent. This increase is $31,224,
The yalue of the surplus for investmept for yield series six under the
partial value row is $82,802 and this grows to é $106,966 valué when
invested at 6 percent. The doller difference in this oasé is $24,164.

This is significantly different than the $31,22, growth for the yield
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series 19 case, and is due to the time the investmenfs were made as can
be seen in the applicable table in Appendix C.
TABLE XI. DOLLAR VALUE OF THE SURPLUS FOR INVESTMENT AT THE END OF THE

TIME PERICD WHEN INVESTED AT VARIOUS RATES ar INTEREST FOR ™
WO SELECTED YIELD SERIES IN EACH STUDY AREA. :

Rate_of Interest

Yield Depreciétion :
Area Serieg Objective 0% 3% 4% 5% 6%

Dol. Dol. Dol, Dol. Dol,
Spring T T - T
Wheat:s Series 193 Nblntenance-/ 29,872 41,506 46,498 52,182 58,645
Depr. Outl/ 39,994 52,810 58,218 '64.332 71.238

Series 33 Nblntenanc7§/ 11,965 15,324 16,727 18,306 20,075
Depr. Out® 23,823 28,148 29,88, 31,80, 33.922

Winter .
Wheat: Series 63 Malntenanceg/ 62,302 71,414 74,929 78,723 82,811
- Depr. Out®/ 82,802 93,661 97,794 102,221 106,966

Series 16t Nblntenangﬁé/ 9,143 13,831 15,83 18,102 20,671
Depr. Out® 11,873 16,561 18,564 20,832 23,401

3/ A fuil depreéiation charge is made each year.

b/ Only the depreciation charge for buildings and household. equipment is
made in the latter years.,

To illustrate the &ability of capital to accumulate in another manner
yield series six was reversed in order. ‘The yield experience recorded
for the last year of data was assumed to be the first year of experience.

The yearly surplus, the yearly surplus for investment, and the accu-
mulative value of this surplus when invested at a 6 percent rate of

interest when this serieg is reversed is presented on page 60 as Table XIT.
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TABIE XII. YEARIY SURPLUS, YEARIY SURPLUS FOR INVESTMENT, AND THE CUMJ=
© LATIVE VALUE OF THIS SURPLUS WHEN INVESIED AT A .6 PERCENT
RATE OF INTEREST, YIELD SERIES SIX REVERSED WINTER WHEAT

AREA.
Yearly . Surplus for Value of
Year Surplus Invegtment Investment
Dol. Dol. Dol.

1 14,601 10,534 10,534
2 15,909 11,842 23,008
3 9,497 5,430 29,818
4 4,974 907 : 32,514
5 16,116 . 12,049 46,514
6 75824, 3,757 . 53,062
7 . 5,583 1,516 57,762
8 7,757 3,690 64,918 -
9 2,929 0 68,813
10 6,970 1,765 T4, 707
11 10,743 ' 6,676 85,865
12 3,675 o . 91,017
13 2,601 0~ 96,478
14 10,090 Ly165 106,432
15 5,691 1,624 114,442
16 6,480 2,413 123,722
17 10,506 ' 6,439 137,584
18 4,607 540 - 146,379
19 0 : 0 - 155,162
20 616 0 - 164,472
21 4,607 0 - 174,340
22 0 0 184,800

The value of the investment under the identical assumptions, when
the yield series was as experienced, at the end of the R2ryear period was
$82,811 (Table IV, yield series six, full valus). The order of the
yield experience, or the time when the investments were made, resulted
in an increased value of $101,989 over fhelQZ—year period_when this yieid
series was reversed. This should amply illustrate the advantage of

reserves used to accumulate capital.




CHAPTER V
SUMMARY AND CONCLUSIONS:
Summery

Risks and uncertainties arieing from variable output afe basic to
"this study. Erratic production, as experienced in dryland areas‘of the
Great Plains brings‘forth-extreme variation in the farmer's income. It
is. assumed that the goals of the farm unit {firm and household) are
survival of the unit over time and then eapitel accumulation. " The
hypotheses of the study are that the farm unit opereting within these
conditions can use financial and physical reserves in the efforts to
attain these goale, Specifically, reserves wiil hesten the attainment
of the goals and for each farm unit there will be an optimum rederve use
pattern for goal realization. |

Yield data specific to identifiable trects of land were located.
A1l usable series for the Juaith Baein and Roosevelt and Sheridan counties
were selected providing 37 series for the former and 30 for the northeast
counties. From thesge Seriee? yield variability as experienced by the
individual was described. Differences in yield, and the variability
associlated with these differences were described for the two wheat-
producing areas. In the’northeast area the coefficient of variation for
individual yield series ranged from 36.0 to 66.1 percent, in the Judith
Basin from 23.3 to 60.4 percent. -

The net cash income requirements for short run survival when yields
were below the breakeven point were calculated. The liquid reserve

requirements for short run survival of the farm unit at four selected
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yield levels at and below the breakeven point in each area were
determined. Every possible three-year combination of‘these four yield
levels were tested to demonstrate total short run survival requirements.
In both areas the maximum was a Llittle over $2O’OOO?. For each yield
series, the liquid réserve requirements at any ong time for short run
surviyal were calculated. These requirements ranged from $472 to $35,550
in the northeast aréas from $0 to $41,061 in the othér area,

In each area three yield series representing high; medium, and low
mean yield levels were selected. The yearly surplus net cash income
available for long run survival and capital eecumulation for each series
was determined. While in ail cases there wogld be surplus above short
run survival requirements, in the long run the series with the lowest
mean yield level in each area could not su;-vive°

For the.remaining.four yiele series, the surplus net cash income
for cepital accumulation was isolated. This surplus was assumed to be
held as a liquid reserve {zero rate of interest) and invested at rates
oﬁ interest ranging from-3 to 6 percent. Whenever a sgrplus can be
invested early in a time eeries, a reserve builds up that can protect
the farm unit against any normal demands on incomejthat-arise in these
series. When low yields are experienced at the beginning of a manage-
ment time period it is difficult to previde ppotection.tprough the use
of reserves but two high, or even one exﬁremely'high, yield years at the
beginning of. the period can assure short run survival under almost any

circumstances and provide adequate capital accumulation,
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Cpnglugigns

As information concerning reserves and their uses was developed,
iﬁ became apparent that'reserves, as defined, would be used for two
digtinet pu:rposeso Liquid reserves can have asg their only reasonable
purpose the insuring of survival in the short run. Reserves of a some-
what less liquid form have as their major purpose the accumulation of
capital. They are also capable of insuring or partially insuring long
run survival of the farm uﬁit, and finally, can serve as a basis for
credit needed in the short_run in place of liquia reserves.,

A'farm unit of adequate size can use reserves to alleviate the
problems of management? capital? and income in the efforts of farmers to
attain their.gogl__ls° Information developed throughout the study supports
this hypothesis, within the scope of the study. It became apparent when
investment élternatives were calculated that the individual, or farm unit,
who intelligently manages reser&es could expect to attain economic
success before one who doe; ngt use reserves. When various yield series
were analyzed to determine short run sqrviyal,.it was found that there
is an optimum reserve use pattern specific to each se?ieé. These

results tend to verify the specific hypotheses.

Implications
The yield series thgt were available began in the late 1930'5 and
yields‘ﬁere low in the first few years. This only emphasized the
hazards of a farm business attempting to become establishedg During

the early years the firm is normally in a vulnerable position, mainly
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because of capitél limitations, It‘appegrs then that measures to insure
stable income are of greatest -il_npoﬂxjtance at this time —- hail, all-
risk; or other- insurance ¢ould be critical. . Whenever- the capital -
position is improved to the point where fhere is a significant surplus
that can be ipvested then the investment can provide the necessary
financial support. Of course, any surplus tﬁafiis already committed
in the form of indebtedness will delay the accumulation of a reserve.

The importance of the first few years in a management series is
also apparent. If they bring low yields the'mahagemenf problem is
difficult and the financial condition hazardous. If ﬁhey happen to be .
favorable the opportunity to establish a resérve is at hand, and once
established at a level appropriate to the.farm unit, the probability of
survival and capital accﬁmulation:is’high. In either case, the use of
income to establish reserves at an early date éhoul@ have high pribrity
iﬁ competition with desires to increase level 5f living'%nd other
alternatives.

Management of\reserves.cannot’be sepgrated from credit? éxcept in
‘the casé of liquid reserves heéld in limited eamounts for short run
survival. The mechanics ofﬁin§estmeﬁts,’inéldding.seleétion,Mpuréhase,
and sale of instruments or titles, payment of dividends_and‘eafnings,
and so on, suggest that control of income to the farm unit can be
managed most effgctivelyithrough credit based on the resérve rather than
by continually converting when neéded and reinvesting when the surplus

again becomes available.
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Tmplications are difficult to develop with respect to the varieties
-of farm sizes and tenure systems and yield levels that were not explored.
The size used as the example in this study was selected because it was
expected to hayé inherent survival capabilities, at least with mean
average yields. A priori smaller farm; would be expected to have diffi-

culty except with very high yields, apd larger farms should be able to

provide for the farmers' goals with somewhat lower mean yields.

The possibility of sqrvival and capital accumulation in relation to
the yleld variability and méan yield level of a given farm has important
implications with respect to the value of the farm and the form of
tenure under which the farm is_operaﬁed, It may be possible to démon—
strate a given capitalized value which, under some.adverse values of
size, variability, or productivity would even be negative. The'samé
land used as an increment {owned or ;ented) to another farm may have

a high value.

Future Research
Farmers realize that it is more difficult to break new gfqund than
to spend time working with smoother, previously-broken ground; however,
ﬁhe work associated with break.new gréund tends to be a more satisfying
as well as a more.prodqctive labor.

This analogy applies to this research effort. In the ground-

breaking process the tools availablé were inadequate in many respects,
| and aésumptions were required that limitgd thg study in scope. Hoﬁevef,

| ' the findings and methodology open the door to future research in this

-
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and relgted gfeaso There is a definite need for extended empirical
research to test more completely hypotheses of this study and extend the
applicabiliﬁy of the results to the great variety of farming situations
where production is uncertain.

The limitétions were many. The selected areas represeht a minor

portion.of the wheat-producing areas in the State of Montana. The yield
| data from witﬁin these areas were from only one spurce, and there is
some possibility of bias arising from reporting prpcedure and land
selection and lieu lands., A farm unit of only one size was considered
and somewhat restricting assumptions were introduced concerning the firm
and the household that the gnit comprises.

The findings and methodology of this study could effectively bg
applied to research in {1) the economics of insurance as a means of
shifting risk for dryland gfain farmers, {2) rural appraisals (3) forms
of tenure; {4) economic size of farm units operating under dryland
conditions, and (5) detéiled study of financial management.for farms of‘
different sizes, yield levels, financial requirements over time, and

alternative uses of income.
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WHEAT YIELDS PER SEEDED ACRE BY YEARS AND AVERAGE WHEAT YIELDS; STATE-OWNED

CROPIAND, SHERIDAN AND ROOSEVELT COUNTIES, MONTANA, .

TABLE I, APPENDIX A.
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WHEAT YIELDS PER SEED ACRE BY YEARS AND AVERAGE‘WHEAT YIEIDS,

STATE-OWNED CROPLAND, SHERIDAN AND RQCSEVELT-COUNTIES, MONTANA,

(Continued).

TABLE I, APPENDIX A.
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WHEAT YIELDS PER SEEDED ACRE BY YEARS AND AVERAGE WHEAT YIELDS,

CROPLAND, SHERIDAN AND ROCSEVELT COUNTIES, MONTANA,
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WHEAT YIELDS PER SEEDED ACRE AND AVERAGE WHEAT YIELDS, STATE-OWNED. CROP-

. LAND, JUDITH BASIN AND FERGUS COUNTIES, MONTANA.

TABLE II, APPENDIX A.
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WHEAT YIELDS PER SEEDED ACRE AND AVERAGE.WHEAT YIELDS,

STATE-OWNED CROPLAND, JUDITH BASINfﬁND"FERGﬁS COUNTIES,?MONTANAI'
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WHEAT YIELDS PER SEEDED ACRE AND AVERAGE WHEAT YIELDS,
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WHEAT YIELDS PER SEEDED ACRE AND AVERAGE WHEAT YIELDS,

STATE-OWNED CROPLAND, JUDITH BASIN AND FERGUS COUNTIES, MONTANA. .

(Continued).

TABLE II, APPENDIX A.
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TABLE III, APPENDIX A, YIELD VARIAIION BY YEARS, STATE-OWNED ‘TRACTS OF
‘ CROPLAND, SHERIDAN AND ROOSEVELT -COUNTIES,

_MONTANA,
- Coefficient
i - Mean Standard ' of
Year - Observations 'Yield Deviation Variation .

Number Ba. . Bu. ~ Pct.

1938 15 5.1 1,70 33.3
1939 27 8.0 3.62 45.2
1540 35 1.0 5,21 47.4
1941 . 36 14,1 5,95 | 42,2
1942 41 " 17.6 6,81 38,7
1943 38 17.5 6.93 . 39.6
1944 43 17.4 4,98 28.6
1945 43 12.4 | 5,25 ‘ 42,3
1946 41 9.8 4,67 | 47.6
11947 40 12.4 - 3.46 27.9
1948 L 42 , 11.6. 5.23 45,1
. 1949 . 44 6.2 4,31 69.5
1950 44 19.6 5.60 , 28.6
1951 44 10.4 4,26 | 41,0
1952 42 | 9.4 4,58 48.7
1953 44 17.8 6.14 34,5
1954 a4 10.0 4.34 ' 43,4
1955 44 19.7 5.79 29.4

1956 38 9.6 4,12 42.9
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TABLE 1V, APPENDIX A. YIELD.VARIATION BY YEARS , STATE~OWNED TRACTS OF
CROPLAND, JUDITH BASIN AND FERGUS COUNTIES,

MONTANA.
. . Coéfficiént
_ ) Mean , Standard ’ of

Year Observations . Yield Deviation . Variation
- Number Bu. | Bu. Pot.
1937 BT 3.3 1.73 49,1
1938 48 15.0 6.8 . 45.9
1939 45 . 10.9 5.13 4
1940 49 9.4 5.58 59.4
1941 57 16.1 7.85 . 48.8
©.1942° 56 21.2 10.25 . 48.3
1945- 59 16.8 - . 8.06 48.0
1944 67 15.7 7.73. 49,2
1945 63 15.2 '8.28 ' 54,5
1946 65 . 13.2 '5.68 430
1947 . . 63 10.3 5.50 53,4
1948 65 ' 19.0 9.60 50.5
1949 .63 15.6 7.22 | 46.3
1950 64 . 1623 8.14 ' 50.0
1951 Coes 139 5.62 . 40.4
1952 66 - 15,3 6.37 . 47,9
1953 63 ©15.8 6.94 43,9
1954 67 16.5 . 19,99 60,5
1955 66 . 19.7 "~ 8.09 ' 41.1

1956 62 11.9 4.96 41.7 "
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TABLE V, APEENDleﬁo YTELD VARIATION ON 30 STATE-OWNED TRACTS OF CROP-

. IAND, SHERIDAN AND ROCSEVELT COUNTIES, MONTANA.

Years
of

Mean
Yield

Series Bange Twsp. Section Data

Yield
No.
1 53
2 54
3 55
4 58
5 52
6 54
7 57
8 51 -
9 52
10 - 53
11 53
12 56
13 57
14 58
15 55
16 57
17 B3
18 58
19 59
20 55
21 57
22 58
23 59
24 56
25 54
26 . 56
27 59
28 58
29 58

30 57

37
37
37
37
36
36
36
35
35
35
35
34
34
34
33
33
33
32
32
31
31

- 31

31
30
29
29
29
28
28
27

16 15
16 18
36 17
4 16
32 17
16 17
36 17
23 - 17
36 17
16 16
3 17
16 . 19
16 21
36 19
36 18
16 19
16 19
16 18
16 17
36 19
36 17
16 19
16 17.
36 19
16 17
27 17
16 19
16 17
% . 16
10 15

_BH.

Coefficient
Standard. of

Deviation Variation
Bu. Pct.
6.30 36,0
5.39 39,3
6.16 44,6
5,74 44,8
5,77 59.5
6.12 51.4
6.63 56,2
7.49 55.9
6.90 40,3
- 6.19 44.8
- 5.43 48,9
© 7,26 64.8
7.03 61.7
5,75 50.0
6.32 45,5
7.13 50,9
4,38 39,1
6,20 - 50,0
7.14 47,3
7.22 41.7
6,40 42,9-
5,57 38.1
3.0L 48,5
6.76 46,9
7.73 66.1
6.73 44.6
6.43 40,9
3.73 43.9
6.93 47,8
6.89 52,2
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TABLE VI, APPENDIX A. YIEID VARIATION ON 37 STATE-OWNED TﬁACTS OF
CROPIAND, JUDITH BASIN AND FERGUS 'COUNTIES,

MONTANA.,
] , Years ~ Coefficient
Yield of Mean  Standard of
" Series Range Twsp. Section. Data Yield Deviation Variation
1 20 22 35 19° 13.4 7,00 52,2
2 21 17 36 22 18.8 9,48 50,4
3 21 19 . 16 .20 14.4 5,34 37.1
4 13 19 " 21 18 29.3 10.15 34.6
5 13 19 35 17 16.2 5.11 31.5
6 13 19 36 20 19.5 - 7.36 37,7
7 15 19 36 20 17.8 9,67 54,3
8 16 - 19 16 17 20,0 . 9.10 45,5
9 16 19 36 18 21.0 9,48 45,1
10 18 19 3% 18 11.6  6.69 57.7
11 22 19 36 17 7.0 ©  3.86 55,1
12 "9 18 16 18 12.5 6.88 5540
13 10 18 35 17 10.7 4,69 42.8
14 11 18 36 20 14.1 7.08 50,2
15 13 18 16 24 15.8 9.54 60.4
16 13 18 14 19 15.5 9,22 59.5
17 13 18 36 18 20.9 8.66 .41.4
18 17 18 16 16 17.2 8.69 50,5
19 10 17 28 17 10.6 6.18 58,3
20 11 17 30 .19 9.7 3.05 31.4
21 11 17 13 18 16.8 8.75 52.1
22 12 17 4 -~ 19 16.3 6.19 38.0
23 12 17 34 20 14.5 6.44 44,4
24 12 . 17 25 18 17.9 8,78 49,0
25 13 17 19 .16 12.8 5.86 45,8
26 13 17 8 18 11.7 6.24 53,3
27 13 17 16 16 17.0 9,78 - 57.5
28 14 17 16 18 19.7 7.00 - 35.5
29 13 16 31 . 18 20.0 4,67 23,3
30 12, 15 36 19 11.4 3.89 34,1
31 13 Y15 36 20 19.0. 7.68 - 40.4
32 15. . 15 36 20 13.4  5.62 41.9
33 16 14 16 19 21.8 .’ 6.67 30,6
34. 15 - . 13 36 18 16.8 6.4 38.1
35 15 12 5 14 14.9 5,27 35.4
36 15 12 12 16 13.2 5,46 41.4
37 16 12 36 18, 16.4 . 6.57 40,1




TABLE I, APPENDIX B. YEARLY EXPENSES FOR A FARM UNIT CONSISTING OF A
FOUR-MEMBER HOUSEHOLD AND A 1,640 CROP ACRE FIRM,
BY AREAS, MONTANA,.Z

‘Spring Wheat Winter Wheat

Cost Item - Area ' Area
Dol. " Dol.

Fuel, oil, grease, and repairs 1,037.00 1,082,00
Seed treatment 70,50 75,00

- Weed spraying : 1,025,00 1,025,00
Firm car expense 215,00 200,00
Pickup and truck expense 502,50 480,00
Insurance 200,00 206.00
Taxes 340,00 377.00
Hired labor 200.00 200..00
Board and rooem for hired labor 60,00 60,00
Telephone, heat and elegctricity 300.00 300,00
Supplies and miscellaneous 400.00 400,00
Firm fixed costs ' ' 4,350,00 4,405,00
Food 900,00 900,00
Insurance and medical costs 360,00 ' 360,00
Telephone, heat and electricity 300,00 300,00
.Household car expense 215,00 200,00
Clothes and miscellaneous expense 600.00 600,00 .
Household fixed costs 2,375.00 © 2,860,00
Farm unit fixed costs. 6,725,000 . 6, 765,00
Firm fixed costs per seeded acre 5,30 5.37
Household fixed costs per seeded acre 2,90 2,88
Farm unit fixed costs per seeded acre 8.20 8.25

3/ These expenses are considered fixed for the assumed farm unit; they
are the dollar requirements associated with a zero yield.
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TABLE IT, APPENDIX B. FARM UNIT NET CASH LOSS OR PROFIT AT VARIOUS YTIELD
t IEVELS IN THE SPRING WHEAI“AREA

Farm Unit ' Farm Unit Farm Unit
Farm Farm Unit =~  Gross Farm'Unit Loss or - Loss or
Yield ~ Yield, __Income ' ' 'Expense _ : Profif Profit
Bu. Bu.2/ Dol.p/ Dol.&/ Dol.B/ "‘Dol.&/
0-2.1 0 0 8,200 ~8,200 -6, 724
2.2 1.650 2,485 =i 8,650 -6.165 -5,055
2.3 1.725 2,600 8,670 -6,070 . =4,977
2.4 1.800 2,710 8,700 - -5,990 - -4,912
2.5 1.875 2.820 8.720 -5.900 -4,838
2.6 1.950 2,940 8.740 -5..800 -4,756
2.7 2,025 3.050 8.770 -5,720 -4,690
2.8 2.100 3.160 8,790 - =5,630 -4,617
2.9 2.175 3.280  8.820 -5.540 -4,543
3.0 2,250 3.390 8.840 5,450 -4,469
3.1 2.325 3.500 8.860 - -5,360 -4,395
3.2 2.400 3.615 - 8.890 -5.275 -4,325
3.3 2.475 3.730 8.910 -5,180 -4,248
3.4 2.550 3.840. 8.930 .=5,000 -4,172
3.5 2.625 3.950 8,960 <5,010 -4,108
3.6 2,700 4,070 .8.980 ' -4,910 - -4,026
3.7 2.775 4,180 9,010 -4,830 - -3,961
3.8 2.850 . 4,290 9.630 . -4.740 -3,887
3.9 2.925 | 4,405 9.050 | -4.645 -3,809
4.0 3.000 " 4,520 © 9,080 - " -4.560 -3,739
4,1 3.075 4,630 9,100 -4,470 -3,665
4,2 3.150 . 4,740 9.120 -4,380 -3,592
4,3 3.225 4.860 9,140 -4,280 -3,510
4.4 3.300 4,970 9.160 -4,190 -3,436
4,5 3.375 5.080 9,180 -4,100 -3,362
4,6 3.450. 5.200 9,200 -4, 000, -3,280
4,7 3.525 5.310 9.220 -3.910. ~ - =3,206
4.8 3.600 5,420 9.240 -3.820 ©23,132
4.9 3.675 5.535 9.260.- -3.725 -3,055
5.0 3.750 5,650 9.280  -3.630 -2,977
5.1 3.825 . . 5,760 9.300 . ~3.540 -2,903 -
5.2 3.900 5.870 9.320 -3.450 -2,829
5.3 3.975 5.990 9.345 -3.355 - =2,751
5.4 4,050 6.100 * 9,370 1=3,270 -2,681
5.5 4,125 . 6.210 9.390 -3.180" -2,608

3/ See footnote at the end of Table.
2/ See footnote at the end of Table.
g/ See footnote at the end of Table.




TABLE IT, APPENDIX B,
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(Continued). FARM QNIT NET CASH LOSS OR PROFIT
AT VARIOUS YIELD LEVELS IN.THE SPRING WHEAT- AREA,

, Farm Unit : Farm Unit Farm Unit

Farm Farm Unit Gross Farm Unit Loss or Loss or
Yield Yield, . rrnco§e Expeg%e Profit, . Profit
Bu. Bu.2/ - Dol.2 Dol.. * Dol.b/ " "Deol.c/
5.6 4,200 6,305 9.410. -3.085 -2,530
5.7. 4,275 6,440 9,430 ~2,990 -2,452
5.8 4,350 6.550 9,450 ~=2,900" =2, 378
5.9 4,425 6.660 9.470 -2,810 -2,304

. 6.0 4,500 6..780 9,490 -2,710 S =2,222 -
6.1 4,575 6.890 9.510 -2.,620 -2,148
6.2 4,650 7,000 9.530 -2.530 . -2,075
6.3 4,725 7.120 9.550.° = -2,430 -1,993

6.4 43800 7.230 9.565 =2,335 - =1,915 -
6.5 4.875 7.340 9.580 -2,240 . -1,837
6.6 4,950 7.455 9.595 -2,140 ~1,755
6.7 5.025 7.570 9.610 -2,040 -1,673
6.8 53100 7.680" 9.625 -1.945 ~1,595
6.9 5,175 7.790 9,640 -1.850° -1,517
7.0 5,250 7.910 9.655 ~1.745 -1,431
7.1 5,325 8.020 ° 9670 -1.650 -1,353
7.2 5,400 8.130 9,685 -1.,555 -1,275
7.3 5.475 8,250 9.700 ~1,450 -1,189
7.4 5.550 8.360 9.715 -1.355 -1,111
7.5 5,625 8.470 9.730 -1,260 -1,033

7.6 5.700 . 8.585 9.745 -1.160 - 951 °
7.7 5.775 8,700 9,760 -1.060 - 869
7.8 5.850 8.810. 9.775 ~9.965 - 791
© 7.9 5,925 ° 8,920 9.790" - .870 - 713
8.0 6.000 9.040 - 9,805 - 765 - 627
8.1 6,075 9.150. 9,820 - 670 549
8.2 6.150 9.260 9.835 - - 575 - 472
8.3 6,225 9.375 9.850 - 475 - 390
8.4 6,300 9,490 9.865 - .37 - 308
8.5 6,375 9,600 9.880 - .280° - 230
8.6 6,450 9.710 9.895 -+ ,185 - 152
8.7 63525 9.830 9.910 - ,080 - - 66
8.8 6.600 9.940 9,925 - + 015 + 12
8.9 6,675 10,050 9.940 "+ ,110 + 90

2/ The farm unit vield islfﬁree fourths of the farm yield.

Q/ Operators income, expense, -and..loss or profit»are in terms of dol-
lars per seeded acre.

E/ Operator loss or profit in this column is calculated by multiplying

the operator loss or

acres (820).

profit per seeded acre by the number of seeded
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FARM UNIT NET CASH LOSS OR PROFIT AT VARIOUS
YIELD LEVELS"IN-THE' WINTER WHEAT AREA,

Farm Unit

-4.20

Farm Unit Farm Unit
Farm. . Farm Unit Gross Farm Unit Loss or Loss or
Yield Yield Income, Expense Profit Profit,
Bu. Bu.3/" Dol.L/ Dol.b/™  Dol.D/ Dol.t/
0-2.2 0] 0 8.25 -8.25 -6, 765
2.3 . 1.53 2.20 8.68 -6.48 -5,314
© 2.4 "1.60 2,30 8.70- -6,40 -5 4248
2.5 1.67 2,40 8.73 -6.33 -5,191
2.6 1.73 2.48 8.75 -6.27 -5,141
2,7 1.80 2,58 8.77 -6.19 -5,076 .
2.8 "1.87 2.68 ‘8,80. -6.12 ~5,018 .
2.9 1.93 2,77 8.82 -6,0% -4,961
3.0 2.00 2,87 8.84 -5.97 -4,895
3.1 2.07 2.97 8.87 ~5,90 -4,838
3.2 2.13 3.06. 8.89 -5.83 -4,781
3.3 2.20 3,16 8.92 =5.76 -4,723
3.4 2.27 3.26." . 8,94 -5.68 -4,658
3.5 2.33 3.34 8.96 -5,62 -4,608
3.6 2,40 3.44 8.99 . =5,55 -4,551
3.7 2.47 3.54 9.01 -5.47 -4,485
3.8 2.53 3.63 9.03 -5.40 -4,428
3.9 2.60 3.73 9.06 -5.33 -4,371
4.0 2.67 3.83 9.08 -5,25 -4,305
4,1 2.73 3.92 9.10 -5.18- -4,248
4,2 2.80 4,02 9.13 -5.,11" =4,190
4,3 2.87 4,12 9.15 -5,03 - -4,125
4,4 . 2.93 4,20 9.17 -4,97 -4,075
4.5 -3.00 4,30 9.19 -4.89 -4,010
4.6 3.07 4,40 9.21 -4,81 -3,944
4,7 -3.13 4,49 19,23 4,74 -3,887
4.8 3.20 4,59 9.25 -4,66 -3,821
4.9 3.27 4,69 9.27 - =4,.58 =3,756
5.0 3,33 4,78 9.29 -4,51 -3,698
5.1 3.40 4,88-- . 9.31 . -4.,43 -3,633
5.2 3.47 4,98 9.33 -4,35 -3,567
5,3 3.53 5,06 9.35 -4,29 -3,518
5.4 3.60 5.17 9.37

"'39444

E/ See footnote at the end of Table.
E/ See footnote at the end of Table.

E/ See footnote at the end of Table.
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FARM UNIT NET CASH LOSS OR PROFIT AT VARIOUS
YIELD LEVELS. IN THE WINTER WHEAT AREA.

Farm Unit - Farm Unit Farm Unit
"Farm - Farm Unit Gross Farm Unit Loss or Loss or
Yield Yield - . Tncome’ Expense Profit Profit
Bu.  Bu.a/ | Dol.t/ DBol.B/  Dol.F/ Dol.s/
5.5 3.67 5,27 9.39 -4,12 ~-3,378
5.6 3.73 5.35 9.40 -4,05 -3,321
5.7 3.80 5.45 9.42 -3.97 -3,255
5.8 3.87 5.55 9.44 -3.89 -3,190
5.9° 3.93 5.64 9.46 -3.82 . =3,132
6.0 4,00 5.74 9.48. -3,74 ~3,067
6.1 4.07 5.84 9.50 "=3,66 -3,001
6.2 4,13 5.93 9.52 -3.59 =2,944 -
6.3 4,20 6.03 9.54 -3.51 -2,878
6.4 4,27 " 6.13 9,56 -3.43 -2,813
. 6.5 4,33 6,21 9.58 -3.37 =-2,763
6.6 4,40 6,31 9.60 -3.29 -2,698
6.7 4,47 6.41 9.62 -3.21 -2,632
6.8 - 4,53 6,50 9.63 ~3.13 ~2,567
6.9 4,60 6.60 9.65 -3.05 -2,501
7.0 4,67 6.70 9.66 -2,96 =2,427
7.1 4,73 6.79 9.67 -2,88 -2,362
7.2 4,80 6.89 9.68 -2.79 -2,288
7.3 4,87 6.99 9.70 -2,71 . =2,222
7.4 4,93 7.07. 9,71 -2,64 - =2,165
7.5 5.00 7.17 9.72 ~2.55 =2,091
7.6 5,07 7.27 9,73 -2.46 =2,017
7.7 5.13 7.36 9,75 -2.39 -1,960
7.8 5.20 7.46 - 9,76 -2,30 -1,886
7.9 5,27 7.56 9,77 -2.21 -1,812
8.0 - 5.33. 7,65 9.78 -2.13 -1,747
. 8.1 5,40 775 . 9.80 -+ =2,05 ~1,681
8.2 5,47 7.85 9.81 -1.96- -1,607
. 8.3 5.53 7.93 9.82 -1.89 -1,550
8.4 5.60 -8.03 9.83 -1.80 =1,476
8.5 5.67 8.14 9.85 -1.71 -1,402
8.6 5.73 8.22 9,86 ~-1.64 -1,345
8.7 5.80 8.32 9.87 ~1.55 -1,271
8.8 5.87 8.42 9.89 -1.47 -1,205
8.9 5.93 8,51 9.90 -1.39 -1,140
9.0 - 6.00 8.61. 9.91 -1.30 -1,066

a/ See footnote .at the end of Table.

b/ Seetfoo{note'atﬂthe end of Tables

|
E/.Sge footnote at the end of Table.
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FARM UNIT NET CASH LOSS OR PROFIT -
AT VARIOUS YIELD.LEVELS IN THE WINTER WHEAI'AREA

10.14

o Farm Unlt Farm Unit Farm Unit
Farm Farm Unit  .Gross Farm Unit Loss or Loss or
Yield - . Yield. Trcome. . _Expense - Profit Profit,

Bu. Bu.g/ Dol.b/ Dol.b/ ‘Dol.b/ Dol.&/
9.1 6,07 8.71 9,92 ~l.21 - 992
9.2 6.13 8,80 9.94 ~1.14 - 935
9.3 6.20 8.90 9,95 ~-1.0% - 861
9.4 6.27 9,00 9.96 - .96 - 787
9.5 6.33 © 9,08 9.97 - .89 - 730
9.6 6.40 9.18 9.99 - .81 ’ - 664
9.7 - 6447 9028 10.00 - .72 ~ 590
9.8 6.53" 9,37 10,01 .64. - - B2H
9:9 6460 9.47 10,02 .55 - 451
10.0 6:67 9.57 10.04 - .47 - 385
10.1 6:.73 9.66 10,605 - .39 - 320
10.2 6.80 9.76 10.06 - .30 - D46
110.3 6.87 9.86 10,07 - .21 . - 172
10.4 6.93 9.94 10.08 - .14 - 115
10.5 7.00 10.04 10,10 - .06 - 49
10.6 7.07 10.11 .03 + 25

a/ The farm unit yield is two thirds of the farm

2/ Operators income, expense, and loss or profit

per seeded acre.

Yield °

are in terms

of dollars

—/ Operator loss or profit in this column was calculated by multiplying
the operator loss or profit per seeded acre by the number of seeded

acres (820)
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TABLE IV, APPENDIX B. DOLLAR RESERVE REQUIREMENTS FOR SURVIVAL IN THE

SHORT RUN FOR VARIOUS YIELD COMBINATIONS, SPRING
WHEAT AREA.

Three-year - ' . Reserves Reserves

Yield

Reserve$ Reserves ..-Reserves.. Required Required

Combination Requiré& -Required Required Years One Years-One,

2/ Year One Year Two Year Three and Two Two and Three
Dol. Dol. Dol. Dol. Dol.
111 6,724 6,724 6,724 13,448 20,172
112 6,724 6,724 4,349 13,448 17,797
113 6,724 6,724 2,174 13,448 15,622
114 6,724 6,724 o . 13,448 13,448
121 6,724 4,349 6,724 11,073 17,797 -~
122 65724 4,349 4,349 11,073 15,422
123 6,724 4,349 2,174 11,073 13,247
124 6,724 4,349 0 11,073 11,073
131 6,724 2,174 6,724 8,898 - 154622
132 6,724 2,174 44349 8,898 13,247
133 6,724 2,174 . 2,174 8,898 11,072
134. 6,724 - 2,174 0 i 8,898 8,898
‘141 6,724 0 ' 6,724 6,724 : 13,448
142 6,724 0 4,349 6,724 11,073
143 6,724 0 2,174 6,724 8,898
144 6,724 0 0 65724 6,724
211 4,349 6,724 6,724 11,073 17,797
212 4,349 6,724 = 4,349 11,073 15,422
213 4,349 6,724 2,174 11,073 13,247
214 4,349 6,724 0 11,073 11,073
221 4,349 44349 6,724 8,698 15,422
222 4,349 4,349 4,349 8,698 13,047
223 4,349 4,349 2,17 ‘8,698 - 10,872
224 4,349 4,349 0 8,698 8,698
231 44349 2,174 6,724 6,523 13,247
232 4,349 2,174 4,349 6,523 - 10,872
233 4,349 2,174 2,174 65523 8,697
234 4,349 24174 0 6,523 64523
241 44349 0 65724 44349 11,073
242 - 4,349 0 4,349 44349 8,698
243 4,349 0 2,174 44349 6,523
244 4,349 0 0 4,349 . 4,349

3/ See foothote at the end of Table.
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TABLE IV, APPENDIX B. .(Continued). DOLLAR RESERVE REQUIREMENTS FOR
SURVIVAL IN THE SHORT RUN FOR VARIOUS YIELD
COMBINATIONS, - SPRING WHEAT AREA,

Three-year ‘ N Reserves Reserves
Yield - Reserves Reserves Reserves Required Required

Combination Required Required Required Years One Years One,
g/ Year One Year Two Year Three and Two  Two and Three

Dol. .Dole Dol. Dol. Dol°
311 2,174 6,724 6,724 8,898 15,622
312 2 174 6 724 4,349 8,898 13 247
- 318 - 2,174 6,724 2,174 8,898 11,072

314 2,174 6,724 0 8, 898_ 8,898
321 2,174 4,349 6,724 6 523 13,247
322 2,174 4,349 4,349 6,523 10,872
323 2,174 4,349 = 2,174 6,523 _ 8,697
324 2,174 4,349 0 6,523 6,523
331 2 174 2 174 6,724 4,348 11, 072
332 24 174 2,174 4,349 4,348 8, 697
333 2;174 2,174 2,174 4,348 6,522
334 . 2,174 2,174 0 4,348 4,348
341 2,174 -0 . 6,724 2,174 8,898
342 2,174 0 4,349 2,174 6,523
343 2,174 0 2, 174 2,174 4,348
344. 2,174 0 2,174 . 2,174
411 0 6,724 6,724 6,724 13,448
412 0 6,724 . 44349 6,724 11,073
413 0 6,724 2,174 . 6,724, 8,898
414 0 6,724 0 6,724 6,724
421 0 44349 6,724 4,349 11,073
422 0 4,349 4,349 4,349 8,698
423 0 4,349 2,174 4,349 6,523
424 0 4,349 0 4,349 4,349
431 0 2,174 6,724 2,174 8,898
432 0 2,174 4,349 2,174 6,523
433 0 2,174 2,174 2,174 4,348
434 0 2,174 0 2,174 2,174
441 0 0 6,724 0 6,724
442 0 0 4,349 0 4,349
443 0 .0 2,174 0 2,174
444 - 0 0 0 0 0

E/ . The farm yields associated with the numerals in this column are:
1 = 0 bushels; 2 = 3.1 to 3.2 bushels; 3 = 6.0 to 6.1 bushels;
4 = 8.8 bushels per seeded acre. At the 8.8 bushel yield income
“to the farm unit covers the cash expenses of the firm and house-
hold. The first digit in this column is the year one yield, the
second digit is the year two yield, and the third digit is the
year three yields.
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DOLIAR RESERVE REQUIREMENTS FOR SURVIVAL IN THE
SHORT RUN FOR VARIOUS YIELD COMBINATIONS WINTER

. WHEAT AREA
Three-year Reserves Reserves
Yield Réserves Resgrves Reserves Required Required
Combination Required Required Required  vears One Years One,
g? Year One Year Two Year Three and Two Two and Three
Dol. Dol. Dol. Dol. Dol.
111 6,765 6,765 6,765 13,530 20,295
112 6,765 64765 4,405 13,530 17,935
113 6,765 6,765 2,203 13,530 15,733
114 6,765 6,765 0 13,530 13,530
121 6,765 4,405 6,765 11,170 17,935
122 6,765 4,405 4,405 11,170 15,575
123 6,765 4,405 2,203 11,170 13,373
124 6,765 4,405 0 11,170 11,170
131 6,765 2,203 . 6,765 8,968 15,733
132. 6,765 2,203 4,405 8,968 . 13,373
133 6+, 765 2,203 2,203 8,968 11,171
134 6,765 2,203 0 - 8,968 8,968 -
141 6,765 0 6,765 6,765 13,530
142 6,765 0 4,405 6,765 11,170
143 6,765 0 2,203 6,765 8,968
144 6,765 0 0 6,765 6,765
211 4,405 6,765 6,765 11,170 17,935
212 4,405 6,765 4,405 11,170 15,575
213 4,405 6,765 2,203 11,170 13,373
214 4,405 6,765 0 11,170 11,170
221 | 4,405 4,405 6,765 8,810 15,575
222 4,405 4,405 4,405 8,810 13,215
223 " 4,405 4,405 2,203 8,810 11,013
224 4,405 4,405 0 8,810 8,810
231 4,405 2,203 6,765 - 6,608 13,373
232 4,405 2,203 4,405 6,608 11,013
233 4,405 2,203 2,208 6,608 8,811
234 4,405 2,203 O, 6,608 . 6,608
241 4,405 0 6,765 4,405 11,170
242 4,405 - 0. 4,405 4,405 8,810
243 4,405 0 2,203 4,405 6,608
244 4,405 0 9] 4,405 4,405
311 2,203 6,765 16,765 8,968 15,733
312 2,203 6,765. 6,765 8,968 13,373
313 2,203 6,765 2,203 8,968 11,171

Q/ See footnote at the énd of Table.
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TABLE V, APPENDIX B, |(Continued). DOLIAR RESERVE REQUIREMENTS FOR SUR-
VIVAL IN THE SHERT RUN FOR VARIOUS YIELD GOMBINA-
TIONS, WINTER WHEAT AREA.

Three-year Reserves Reserves

Yield Reserves- Reserves Reserves Required Required

Combination Required Required Required Years One Years One,
27 Year One ' Year Two .Year Three .apnd Two Two and Three

Dol. Dol. Dol. Dol." Dol.-
314 2,203 6,765 0 8,968 8,968
321 2,203 4,405 6,765 6,608 . 13,373
322 2,203 4,405 4,405 6,608 11,013
323 2,203 4,405 2,203 6,608 . 8,811
324 - 2,203 4,405 0 6,608 6,608
331 2,203 2,203 6,765 4,406 11,171
332 2,203 2,203 = 4,405 4,406 8,811
333 2,203 2,203 2,203 4,406 6,609
334 2,203 2,203 0 4,406 4,406
341 2,203 0 6,765 2,203 8,968
342 2,203 0 4,405 2,203 6,608
343 2,203 0 2,203 2,203 4,406
344 2,203 0 0 . 2,203 '2,203 .
411 0 6,765 6,765 6,765 13,530
412 - 0 6,765 4,405 6,765 11,170
413 0 6,765 2,203 6,765 8,968
414 0 6,765 0 6,765 6,765
" 421 0 4,405 6,765 4,405 11,170
422 0 4,405 4,405 © 4,405 8,810
423 0 4,405 2,203 4,405 6,608
424 0 4,405 0 4,405 4,405
431 0 2,203 6,765 2,203 8,968
432 0 2,203 . 4,405 2,203 6,608
433 0 2,203 2,203 2,203 4,406
434 0 2,203 0 2,203 2,203
441 0 0 6,765 0 6,765
442 0 0 © 4,405 0 44405
443 0 0 2,203 0 2,203
444 0 0 0 0 0

5/ The farm yields associated with the numerale ares 1 = O buthelsj
2 = 3.8 to 3.9 bushels; 3 = 7.3 to 7.4 bushels; 4 = 10.5 bushels per
seeded acre. At the 10.5.bushel.yield income to the farm unif covers
the cash experisés of the firm and household. The first digit in this
column is the year onie yield; the second digit . is the yeéar two vield,
and the third digit is the year three yield. :
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MAXIMUM RESERVES, IN DOLLARS, REQUIRED AT ANY ONE
TIME FOR SURVIVAL UNDER SHORT RUN CONDITIONS FOR
EACH YIELD SERIES, SPRING WHEAT AREA.

Years : .Coefficient Max. Reserves
Yield of Average Standard of Required for
Series Data Yield: Deviation Variation Survival
N\
No. Yzs. Bu, Bu, Pt Dol.
1 15 17.5 6,30 36.0 472
20 19 17.3 7.22 41,7 3,436
9 17 17.1 6.90 40.3 6,724
27 19 15.7 6.43 40.9 3,296
19 17 15.1 7.14 . 47,3 5,384
26 17 15,1 6.73 44,6 2,304
21 17 14.9 6.40 42,9 6,724
22 19 14,6 5.57 38.1 3,830
29 16 14.5 6.93 47,8 3,375
24 19 14.4 6,76 46.9 8,117
Average 17.5 15.6 6.64 42,65 (42.56) 4,366.
16 19 14.0 . 7.13 50.9 6,346
15 18- 13.9 6.32 45,5 " 6,724
10 16 13.8 6.19 44,8 2,148
3 17 13.8 6.16 44,6 5,286
2 18- 13.7 5.39 39.3 4,334
8 17 13.4 - 7.49 55.9 4,838
30 15 13.2 6.89 52.2 6,724
4 16 12.8 5.74 44,8 5,234
18 18 12.4 6.20 50.0 6,724
6 17 11.9 6,12 5l.4 . 6,724
Average 17.1 13.3 6.36 47,94 (47.82) 5,508
7 17 11.8 6,63 56.2 5,837
25 17 11.7 7.73 66,1 9,909
14 19 11,5 5.75 50,0 44590.
13 21 11.4 7.03 61.7 15,970
12 19 11.2 7.26 64.8 9,577
17 19 11.2 4,38 39.1 4,588
11 17 1l.1 5.43 - 48,9 8,241
5 17 9.7 5.77 59.5 13,171
28 17 8.5 3.73 43.9 11,201
23 17. 6.2 3.01 48.5 . 35,550
Average 18,9 10.4 5.67 53.87 (54.52) 11,953.
All Series
Average 17.5 13,1 6.22 - 48,15 (47.48) 7,276
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TABLE II, APPENDIX C. MAXIMUM RESERVES, IN DOLLARS, REQUIRED AT ANY
ONE TIME FOR SURVIVAL UNDER SHORT RUN CONDITIONS
FOR EACH YIELD SERIES, WINTER WHEAT AREA.

. Years Coefficient Max. Reserves
Yield of Average Standard of Required for
Series Data Yield Deviation Variation © Survival
No. Yrs, Bu. Bus Pet, Dol.

4 18 29,3 10.15 : 34.6 935
33. 19 21.8 6.67 30.6 - 246
9 18 21.0. 9.48 45,1 _ 0
17 18 20,9 8.66 41.4 2,165
8 17 20,0 9,10 45,5 11,423
29 18 . 20,0 4,67 23.3 0
28 18 19.7 7,00 35.5 1,402
6 20 19.5 7.36 37.7 4,781
31 20 19.0 ) 7.68 40.4 8,315
2 22 18,8 9.48 50,4 9,709
24 - - 18 17,9 '8.78 49,0 7,872

_ 7 20 17.8 9.67 54,3 11,357
‘Average 18.83 20.5 8,225 40.65 (40.12) 44,850
18 16 17.2 8.69 50,5 11,310
27 16 17.0 9,78 57.5 - 11,136
21 18 16.8 8.75 52.1 . 5,076
34 18 16.8 6.41 38,1 1,812
37 18 16.4 6.57 40,1 6,765
22 19 16.3 6.19 38.0 2,944
5 17 16.2 5,11 31.5 ' 25944
15 24 15.8 9.54 60.4 26,552
16 .19 15.5 9.22 59.5 ) 7,929
35 " 14 " 14,9 5.27 35.4 $ 44,534
23 . 20 14,5 6.44 44.4 44551
3 20 14.4 5.34 37,1 11,144
14 20 14,1 7,08 . 50,2 6,765

Average 18.38 15.8 7.26 45,75 (45.95) 7,959
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TABLE II, APPENDIX C. (Continued). MAXIMUM RESERVES, IN DOLLARS,
‘ REQUIRED AT ANY ONE TIME FOR SURVIVAL UNDER SHORT
RUN CONDITIONS FOR EACH YIELD SERIES, WINTER

) WHEAT AREA.
Years . - Coefficient Max. Reserves
Yield of Average Standard of © " Required for
Series Data Yield  Deviation Variation Survival
‘Mo, Yrs, Bu, Bu, Pet. Dol..
1 19 13.4 7.00 52.2 6,621
32 20 13.4 5.62 41,9 9,578
36 - 16 13.2 5,46 “41.4 4,723
25 16 12.8 5.86. 45.8 9,832
12 18 -. 12.5 6.88 55,0 11,455
26 18 11.7 6.24 53,3 10,012
10 18 11.6 6.69 57.7 20,350
30 19 11.4 3.89 34.1 14,687
13 17 10.7 4,69 43.8 12,039
19 17 : 10,6 . 6.18 58,3 12,706
20. 19 9.7 3,05 3l.4 < 13,270
14 17 7.0 3.86 55,1 41,061
Average 17.83 11.5 5.45 47,50 (47.39) 13,861
‘Over-all

Average 18.35  15.9 6.99 44,66 (43.96) 8,865




Cash Reserve f/
Farm Unit

Net Cash

Income
Pol.

- 792
11,857
1,660
12,713
8,439
4,574
2,185
4,369
472

- 4,908
5,492
594
4,711
12,939
3,784
14,058
2,627

- 1,350
331

At the end of the period this

this

TABLE 111. APPENDIX C. YIELD SERIES 19,
TO $6,724 AT THE BEGINNING THE OF PERIOD.
Farm Unit Firm Firm

Farm Gross Expense Net Inc.
Farm Unit Income Per Before
Yield Yield Per Acre Acre Inc. Taxes
Eu Bu. Pol. Pol. Pol.
7.8 5.850 8.81 10.91 - 1,722
24.6 18.450 27.79 11.90 13,030
10.7 8.025 12.09 11.20 730
25.9 19.425 29.26 11.96 14,186
19.6 14.700 22.14 11.65 8,602
14.2 10.650 16.04 11.38 3,821
11.3 8.475 12.76 11.23 1,255
13.9 10.425 15.70 11.36 3,559
8.2 6.150 9.26 10.97 - 1,402
2.4 1.800 2.71 9.83 - 5,838
15.5 11.625 17.51 11.44 4,977
9.5 7.125 10.73 11.14 - 336
14.4 10.800 16.27 11.39 4,002
26.4 19.800 29.82 11.99 14,621
13.1 9.825 14.80 11.32 2,854
28.0 21.000 31.63 12.07 16,039
11.8 8.850 13.33 11.26 1,697
7.1 5.325 8.02 10.80 - 2,280
9.2 6.900 10.39 11.12 - 599
Cumulative Total

Reserve held as cash in the bank. At the end of the period

b/ Reserve held as grain in storage, rapid replacement.
¢/ Reserve held as grain in storage,

value of $5,374.

replacement on high yield years.

Y early
Surplus

Pol.

0
11,065
1,660
12,713
8,439
4,574
2,185
4,369
0
0
112
594
4,711
12,939
3,784
14,058
2,627
0
0

83,830

reserve

Farm Unit

Net Cash
Income

Pol.

792
11,271
1,660
12,713
8,439
4,574
2,185
4,369
472

- 4,908
527
594
4,711
12,939
3,784
14,058
2,627

- 1,350
331

SPRING WHEAT AREA HIGH YIELD GROUP, CASH AND GRAIN RESERVES EQUIVALENT

Grain Reserve b7 G r ain Reserve c/
Farm Unit

Yearly Net Cash Yearly
Surplus Income Surplus
Pol. Pol. Pol.

0 792 0
11,271 11,271 11,271
1,660 1,660 1,660
12,713 12,713 12,713
8,439 8,439 8,439
4,574 4,574 4,574
2,185 2,185 2,185
4,369 4,369 4,369

0 - 472 0

0 - 4,908 0
527 3,830 3,830
594 594 594
4,711 3,830 3,830
12,939 11,445 11,445
3.784 3,784 3,784
14,058 14,058 14,058
2,627 2,627 2,627

0 - 1,350 0

0 331 331
84,451 85,710

has a value of $5,705.

reserve has a value of $5,705.

At the end of the period

this

reserve has a



TABLE 1V, APPENDIX C.
TO $6,724 AT THE BEGINNING OF THE PERIOD

Farm Unit Firm Firm Cash Reserve a/
Farm Gross Expense Net Inc. Farm Unit

Farm Unit Income Per Before Net Cash Y early
Yield Yield Per Acre Acre Inc. Taxes Income Surplus
Eu. Bu. Dol. Pol. Pol. Pol. Pol.
11.8 8.850 13.33 11.26 1,697 2,627 2,627
10.1 7.575 11.41 11.17 197 1,127 1,127
14.3 10.725 16.15 11.38 3,911 4,639 4,639
20.0 15.000 22.59 11.67 8,954 8,720 8,720
14.0 10.500 15.81 11.37 3,641 4,434 4,434
5.1 3.825 5.76 10.43 - 3,829 - 2,899 0
6.2 4.650 7.00 10.66 - 3,001 - 2,071 0
8.4 6.300 9.49 11.00 - 1,238 303 0
11.8 8.850 13.33 11.26 1,697 2,627 0
6.9 5.175 7.79 10.77 - 2,444 1,514 0
24.1 18.075 27.22 11.87 12,587 11,531 7,366
8.7 6.525 9.83 11.04 992 62 0
19.4 14.550 21.91 11.64 8,421 8,294 8,232
18.9 14.175 21.35 11.61 7,987 7,943 7,943
12.8 9.600 14.46 11.31 2,583 3,513 3,513
27.4 20.550 30.95 12.04 15,506 13,677 13,677
14.0 10.500 15.81 11.37 3,641 4,434 4,434
6.6 4.950 7.46 10.73 - 2,681 - 1,751 0
11.9 8.925 13.44 11.26 788 2,718 967
Cumulative Total 67,679
i/ Reserve held as cash in the bank, At the end of the period this

V' Reserve held as grain in storage, rapid replacement, At the end of the period this

V  Reserve held as
value of $4,973.

grain in storage, replacement on high yield years.

Grain Reserve b/

Farm Unit
Net Cash Yearly
Income Surplus
Pol. Pol.
2,627 2,627
1,127 1,127
4,639 4,639
8,720 8,720
4,434 4,434
- 2,899 0
- 2,071 0
- 308 0
0 0
- 1,514 0
8,295 8,295
62 0
8,244 8,244
7,943 7,943
3,513 3,513
13,677 13,677
4,434 4,434
- 1,751 0
967 967
68,620

reserve has a value of $6,724.

YIELD SERIES THREE, SPRING WHEAT AREA MEAN YIELD GROUP, CASH AND GRAIN RESERVES EQUIVALENT

Grain Reserve c/

Farm Unit

Net Cash Yearly
Income Surplus
Pol. Pol.
2,627 2,627
1,127 1,127
4,639 4,639
8,720 8,720
4,434 4,434

- 2,899 0

- 2,071 0

- 308 0
2,627 2,627

- 1,514 0
6,165 6,165

62 0
8,244 8,244
7,943 7,943
3,513 3,513
13,677 13,677
4,434 4,434

- 1,751 0
2,718 2.718
70,868

At the end of the period this

reserve has a value of $6,724.

reserve has a



TABLE V, APPENDIX C.

Farm
Farm Unit
Yield Yield
Eu. Eu.
3.0 2.250
3.1 2.325
7.9 5.925
14.7 11.025
18.7 14.025
16.2 12.150
9.8 7.350
4.2 3.150
6.5 4.875
10.1 7.575
11.8 8.850
1.3 0
19.0 14,250
13.9 10.425
14.0 10.500
24.0 18.000
0 0
26.1 19.575
9.2 6.900
13.7 10.275
16.4 12.300

Cumulative Total

5/

SJ

Reserveheld

Reserve held

Reserve

YEILD SERIES 12,

SPRING WHEAT AREA LOW YIELD GROUP, CASH AND GRAIN RESERVES EQUIVALENT

TO $10,086 AT THE BEGINNING OF THE PERIOD

Farm LKkiit Firm Firm
Gross Expense Net Inc.
Income Per Before

Per Acre Acre Inc. Taxes

Pol. Pol. M -
3.39 9.97 - 5,396
3.50 9.99 - 5,322
8.92 10.92 1,640
16.60 11.40 4,264
21.12 11.60 7,806
18.30 11.48 5,592
11.07 11.16 74
4.74 10.25 - 4,518
7.34 10.71 - 2,763
11.41 11.17 197
13.33 11.26 1,697
0 9.33 - 7,651
21.46 11.62 8,069
15.70 11.36 3,559
15.81 11.37 3,641
27.11 11.87 12,497
0 9.33 - 7,651
29.48 11.97 14,358
10.39 11.12 - 599
15.48 11.35 3,387
18.53 11.49 5,773

as cash in the bank.

as grain

heldas g

value of $10,086.

in storage,

aain in storage,replacement on high yield years. At the end

At the end or the period this

rapid replacement,

Cash Reserve a/
Farm Unit
Net Cash

Income
Pol.

4,466
4,392
2,570
4,914
7,800
5,999

856
3,588
1,833
1,127
2,627
6,724
8,010
4,369
4,434

11,497
6,724

12,821

331
4,232
6,146

At the end of the period this

Grain Reserve b/

Farm Unit Farm Unit
Yearly Net Cash Yearly Net Cash
Surplus Income Surplus Income
Pol. Pol. Pol. Pol.
0 - 4,466 0 4,466
0 - 4,392 0 4,392
0 0 0 2,570
0 0 0 3,830
6,426 6,916 6,916 3,830
5,999 5,999 5,999 3,913
856 856 856 856
0 - 3,588 0 3,588
0 - 1,833 0 1,833
0 0 0 1,127
0 0 0 2,647
0 - 6,724 0 6,724
0 608 008 3,830
3,988 4,369 4,369 3,830
4,434 4,434 4,434 3,830
11,464 11,464 11,464 7,086
0 - 6,724 0 6,724
6,097 7,662 7,662 7,662
331 331 331 331
4,232 4,232 4,232 4,232
6.146 6,146 6.146 6,146
49,973 53,017

reserve has avalue of $10,086.

of the period

Grain Reserve c/

this

Yearly
Surplus

Pol.

0

0
2,570
3,830
3,830
3,913

856

1,127
2,647

3,830
3,830
3,830
7,086

7,662

331
4,232
6.146

55,720

reserve has a value of $10,086.

reserve has a



TABLE VI, APPENDIX C. YIELD SERIES SIX,
TO $10,147 AT THE BEGINNING OF THE PERIOD.
Farm Unit Firm Firm Cash Reserve a/
Farm Gross Expense Net Inc. Farm Unit

Farm Unit Income Per Before Net Cash Yearly
Yield Yield Per Acre Acre Inc. Taxes Income Surplus
Bu. Bu. Pol. Pol. Pol. Pol. Pol.
3.2 2.133 3.06 10.97 - 6,486 4,779 0
17.9 11.933 17.12 12.55 3,747 5,294 515
11.4 7.600 10.90 12.23 - 1,091 616 616
9.1 6.067 8.70 12.00 - 2,706 - 999 0
19.5 13.000 18.65 12.63 4,936 6,238 5,239
30.5 20.333 29.17 13.18 13,112 12,602 12,602
19.9 13.267 19.03 12.65 5,232 6,480 6,480
18.6 12.400 17.79 12.59 4,264 5,691 5,691
25.9 17.267 24.77 12.95 9,692 10,090 10,090
14.1 9.400 13.49 12.40 894 2,601 2,601
15.5 10.333 14.83 12.43 1,968 3,675 3,675
27.0 18.000 25.83 13.01 10,521 10,743 10,743
20.7 13.800 19.80 12.69 5,830 6,970 6,970
14.5 9.667 13.87 12.38 1,222 2,929 2,929
22.0 14.667 21.04 12.76 6,790 7,757 7,757
18.4 12.267 17.60 12.58 4,116 5,583 5,583
22.1 14.733 21.14 12.76 6,872 7,824 7,824
36.9 24.600 35.29 13.50 17,868 16,116 16,116
17.3 11.533 16.55 12.52 3,305 4,974 4,974
24.9 16.000 23.82 12.90 8,954 9,497 9,497
36.5 24.333 34.91 13.48 17,573 15,909 15,909
34.0 22.667 32.52 13.36 15,711 14,601 14.601
Cumulative Total 150,412
\Y% Reserve held as cash in the bank. At the end of the period this

b/ Reserve held as grain in storage, rapid replacement. At the end of the period this
c/ Reserve held as grain in storage,

value of $10,147.

replacement on high yield years.

Grain Reserve b/
Farm Unit
Net Cash

Income

Pol.

4,779
675
616
999

5,439

12,602
6,480
5,691

10,090
2,601
3,675

10,743

6,970

2,929

7,757

5,583

7,824

16,116
4,974
9,497

15,909

14,601

Y early
Surplus

Pol.

0
675
616
0

5,439

12,602

6,480
5,691
10,090
2,601
3,675
10,743
6,970
2,929
7,757
5,583
7,824
16,116
4,974
9,497
15,909
14.601

150,772

At the end of the period

SPRING WHEAT AREA HIGH YIELD GROUP, CASH AND GRAIN RESERVES EQUIVALENT

Grain Reserve c/

Farm Unit
Net Cash

Income

Pol.

- 4,779
4,607
6,215
5,216
4,607
10,506
6,480
5,691

10,090
2,601
3,675

10,743
6,970
2,929
7,757
5,583
7,824

16,116
4,974
9,497

15,909

14,601

reserve has avalue of $10,147.

Y early
Surplus

Pol.

0
4,607
616
0

4,607
10,506
6,480
5,691
10,090
2,601
3,675
10,743
6,970
2,929
7,757
5,583
7,824
16,116
4,974
9,497
15,909

14.601

151,776

reserve has avalue of $10,147.

this reserve has a



TABLE V II, APPENDIX C.

Farm Unit Firm
Farm Gross Expense

Farm Unit Income Per
Yield Yield Per Acre Acre
Del. Dol.

5.4 3.600 5.17 11.45
3.7 2.467 3.54 11.09
14.2 9.467 13.58 12.37
20.1 13.400 19.23 12.66
20.4 13.600 19.51 12.68
31.4 20.933 30.03 13.23
33.9 22.600 32.43 13.35
11.5 7.667 11.00 12.23
7.8 5.200 7.46 11.84
10.8 7.200 10.33 12.20
2.6 1.733 2.49 10.83
30.0 20.000 28.70 13.16
12.2 8.133 11.67 12.27
9.0 6.000 8.61 11.99
7.1 4.733 6.79 11.75
14.6 9.733 13.96 12.39
22.6 15.067 21.62 12.79
24.5 16.333 23.43 12.88
12.8 8.533 12.29 12.30
11.7 7.800 11.19 12.24
25.9 17.267 24.77 12.95

Cumulative Total

Reserve held as cash in the bank.

i/ Reserve held as grain in storage, rapid

£/ Reserve held as grain in storage, replacement on high yield years.

value of $10,147.

Firm

Net Inc.
Before
Inc.

Dol.

- 5,150
- 6,191
992
5,387
5,601
13,776
15,646
- 1,009
- 3,692
- 1,583
- 6,839
12,743
- 492
- 2,772

1,287

7,241
8,651

9,692

replacement.

Taxes

Cash Reserve a/

Farm Unit
Net Cash

Income

Dol.

- 3,443
- 4,484
2,699
6,608
6,784
13,186
14,555
698

- 1,885
174

- 5,132
12,423
1,215

- 1,065
- 2,360
2,994
8,123
9,255
1,658
846
10,090

At the end of the period

Y early
Surplus

Dol.

o o

o

1,380
6,784
13,186
14,555
698

5,580
1,215

0

0

0
7,692
9,255
1,658
846
10.090

72*939

Grain Reserve b/

Farm Unit
Net Cash

Income

Dol.

- 3,443
- 4,484
0
1,866
6,784
13,186
14,555

698

- 1,885
0

- 5,132

7,026

1,215

- 1,065

- 2,360
0

7,773

9,255

1,658

846

10,090

this

Y early
Surplus

Dol.

o o

o

1,866
6,784
13,186
14,555
698

7,026
1,215

0

0

0
7,773
9,255
1,658
846
10.090

74 %952

At the end of the period

Farm Unit
Net Cash

At the end of the period this reserve has a value of $10,147.

this

YIELD SERIES 16, SHHNG WHEAT AREA MEAN YIELD GROUP, CASH AND GRAIN RESERVES EQUIVALENT
TO $13,530 AT THE BEGINNING OF THE PERIOD.

Grain Reserve b/

Income

Dol.

3,443
4,484
2,699
4,607
4,607
11,144
14,555
698
1,885
174
5,132
6,891
1,215
1,065
2,360
2,994
5,347
9,255
1,658
846
10,090

Yearly
Surplus

Dol.

2,699
4,607
4,607
11,144
14,555
698

174

6,891
1,215

2,994
5,347
9,255
1,658
846
10.090

76,780

reserve has a value of $10,147.

reserve has a



TABLE V IIlI, APPENDIX C. YEILD SERIES 19, SPRING WHEAT AREA LOW YIELD GROUP, CASH AND GRAIN RESERVES EQUIVALENT
TO $13,530 AT THE BEGINNING OF THE PERIOD.

Farm Unit Firm Firm Cash Reserve a/ Grain Reserve b/ Grain Reserve ¢/
Farm Gross Expense Net Inc. Farm Lhit Farm Unit Farm Uhit

Farm Unit Income Per Before Net Cash Y early Net Cash Yearly Net Cash Y early
Yield Yield Per Acre Acre Inc. Taxes Income Surplus Income Surplus Income Surplus
Bu. Bu. Dot. Pol. Pol. Pol. Pol. Pol. Pol. Pol. Pol.
8.2 5.467 7.84 11.89 - 3,321 - 1,614 0 - 1,614 0 - 1,614 0
11.0 7.333 10.52 12.21 - 1,386 321 0 0 0 321 321
7.4 4.933 7.08 11.79 - 3,862 - 2,155 0 - 2,155 0 - 2,155 (6]
8.8 5.867 8.42 11.97 - 2,911 - 1,204 0 - 1,204 0 - 1,204 0
10.7 7.133 10.23 12.19 - 1,607 100 0 0 0 100 100
12.1 8.067 11.57 12.26 - 566 1,141 0 0 0 1,141 1,141
21.6 14.400 20.66 12.74 6,494 7,515 4,104 4,758 4,758 4,607 4,607
5.2 3.467 4.97 11.41 - 5,281 - 3,574 0 3,574 0 - 3,574 0
11.6 7.733 11.09 12.24 - 943 764 0 0 0 764 764
29.8 19.867 28.50 13.15 12,587 12,308 9,498 10,157 10,157 9,327 9,327
3.8 2.533 3.63 11.11 - 6,134 - 4,427 0 - 4,427 0 - 4,427 0
7.1 4.733 6.79 11.75 - 4,067 - 2,360 0 - 2,360 0 - 2,360 0
12.6 8.400 12.05 12.29 - 197 1,510 0 0 0 1,510 1,510
6.4 4.267 6.12 11.64 - 4,526 - 2,819 0 - 2,819 0 - 2,819 0
10.0 6.667 9.57 12.12 - 2,091 384 0 - 384 0 - 384 0
9.4 6.267 8.99 12.04 - 2,501 794 0 794 0 - 794 0
5.4 3.600 5.17 11.45 - 5,150 - 3,443 0 - 3,443 0 - 3,443 0
18.9 12.600 18.08 12.60 4,494 5,890 0 0 0 4,607 4,607
24.1 16.067 23.05 12.86 8,356 9,019 2.192 3,547 3.547 4,607 4.607
Cumulative Total 15,794 18,462 26,143
\Y Reserve held as cash in the bank. At the end of the period this reserve has avalue of $13,530.

\Y% Reserve held as grain in storage, rapid replacement, At the end of the period this reserve has a value of $13,530

e/ Reserve held as grain in storage, replacement on high yield years. At the endof the period this reserve has a
value of $13,530.
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TABLE IX, APPENDIX C. YEAR-TO-YEAR .NET WORTH OF A FARM UNIT REPRESENTED
BY YIELD SERIES 19, SPRING WHEAT AREA,

L1qu1d " Yearly Value of -Surplus for Valué of Surplus for
Year Reservea/ Surplus Assets_/ Investment Assets_/ Investment
. No.  Dol. Dol. Dol.- Dol. & Dol. Dol.
0 6,724 - 25,000 —— 25,000 ——-
1 5,932 "0 ' 21,695 0 21,695 0
2 6,724 11,271 25 000 4,661 25,000 4,661
3 6,724 1,660 23,355 0 23,355 0
4 < 6,724 12,713 25,000 . 7,763 25,000 7,763
5 6,724 8,439 25,000 5, 134 25,000 5,134
6 6,724 4,574 25,000 1, 269 25,000 1,269
7 6,724 2,185 23,880 0 23,880 0
8 6,724 4,369 24,944 -0 24,944 0
"9 6,252 o 21,639 0 21,639 0
10 1,344 0 18,334 0 18,334 0
11 ‘3,421 - 3,830 18,859, 0 18,859 0
12 3,421 594 16,148 0 16,148 0
13 4,523 3,830 16,673 0 17,483 0
14 6,724 11,445 24,813 0 21,625 3,188.
15 6,724 3,784 25,000 292 19,150 ,954
16 6,724 14,058 °~ 25,000 10,753 16,675 13,228 .
17 6,724 2,627 24,322 0. 14,200 . 1,797
18 5,374 0 21,017 -0 e 10,895 . 0
19 5,374 331 18,043 o 7,921 . 0
Ending

Inventory 5,374 —— '183043 29,872 7,921 39,994

_/ The liquid reserve is held as graln in storage with replacement only
from high yield years.

2/ Value of the machinery, equipment, and buildings of the firm and
household. A full depreciation charge is subtracted each year.

c/ Value of the machinery, equipment, and buildings of the firm and
household. Only the depreciation charge for buildings and household

equipment is made in the later years.
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TABLE X, APPENDIX C. YEAR-TO-YEAR NET WORTH OF A.FARM UNIT REPRESENTED
' BY YIELD SERIES THREE, SPRING WHEAT AREA.

Liquid _/ Yearly Value of Surplus for Value of. Surplus for
- . Year -Reserves®/ Surplus AssetsQ/_ Investment Assets€/ Investment

No. - Dol. Dol. * Dol. Dol. Dol. Dol.
0 6,724 —— 254000 — 25,000 ——
1 6,724 . 2,627 24,322 0 24,322 0
2 6,724 1,127 22,144 0 22,144 0
3 6,724 4,639 23,478 0 23,478 0
4 6,724 g, 720 25,000 3,893 25,000 3,893
5 6,724 4,434 25,000 1,129 25,000 1,129
6 3,825 0 21,695 0 21,695 0
7 1,754 0 18,390 0 18,390 0
8 1,446 0 15,085 0 15,085 0
9 1,446 2,627 14,407 0 14,407 0

10 - 68 0 11,102 0 11,102 0

11 6,724 64165 13,962 0 13,962 0

12 6,662 0 10,657 0 . 10,657 0

13 6,724 8,244 15,596 0 16,496 0

14 6,724 7,943 20,234 (o} 21,625 0

15 6,724 3,513 20,442 0 19,150 1,292

16 6,724 13,677 25,000 5,814 16,675 12,847

17. 6,724 4,434 25,000 1,129 14,200 3,604

18 6,724 0 21,695 - 0 10,895. 0

19 4,973 2,718 21,108 .0, ' 9,250 1,058

- Ending

Inventory 4,973 = === 21,108 11,965 9,250 23,823

TL
v

3/ The liquid reserve is held as-grain in storage with replécement only
from high yield years. : s

_2/ Value of the machinery, equipment, and buildings of the firm and
household. A full dépreciation charge is subtracted- each: year.

,E/ Value of the machinery, equipment and buildings of the firm and .
household. Only the depreciation charge for buildings and household
equipment is made in the later years.
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' TABLE XI, APPENDIX C. YEAR-TO-YEAR NET WORTH OF A FARM UNIT REPRESENTED
BY YIELD SERIES 12, SPRING WHEAT AREA. ‘

Liquid Yearly ' Value of Surplus.for Value of S3Surplus for

Year. Reserveé/ Surplué Assetsb/ Investment AssetéE/ Investment

No.  Dol. Dol. Dol. - Dol. Dol. Dol.
0 10,086 - 25,000 _— 25,000 -
1 5,620 0 21,695 0 21,695 0
2 1,228 0 18,390 0 18,390 0
3 1,228 2,570 17,655 0 17,655 0
4 2,592 3,830 18,180 0 ' 18,180 0
5 7,498 3,830 18,705 o} 18,705 0
6 10,086 3,913 19,313 0 19,313 0
7 10,086 856 16,864 0 16,864 0
8 6,498 0 13,559 0 13,559 0
9 4,665 0 10,254 0 10,254 . 0
10 4,665 1,127 8,076 0 8,076 0
11~ 4,665 2,647 7,418 0 7,418 0
12 - 2,059 .0 4,113 0 4,113 0
13 3,110 3,830 4,638 0 4,638 0
14 3,769 3,830 5,163 - 0 5,163 0
15 4,510 3,830 5,688 0 5,688 0
16 10,086 7,086 9,469 0 9,469 0

"17 3,362 0 6,164 . 0 6,164 0
18 10,086 7,662 10,521 0 10,521 0
19 10,086 331 7,547 0 7,547 0
20 10,086 4,232 8,474 0 8,474 0

21 10,086 6,146 11,315 0 9,250 2,065

Ending :

Thventoryl0, 086 ——— 11,315 0 9,250 - 2,065

i/‘The liquid reserve is held as grain in storage with replacement only
from high yield years., - :

9/.Value of the machinery, equipment, and buildings of the firm and
household.. A full depreciation charge is subtracted each year.

E/ Value of the machihery, equipment, and buildings of the firm and
household. Only the depreciation charge for buildings and heusehold
equipment is made in the later years.
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TABLE XIT, APPENDIX C. YEAR—TO-YEAR NET WORTH OF A FARM UNIT REPRESENTED
BY YIELD SERIES SIX, WINTER WHEAT AREA.

Liquid Yearly Valué_df Surplus for" Vélue of, Surplus for
Year . Reservesé/ Surplus Asgetsb/ Investment AssetsS Investment

No. Dol. Dol. Dol. Dol. Dol Dol.
0 10,147 — 30,500 -—- 30,500 ——
1 5,368 0 26,433 0 26,433 0
2 . 64215 4,607 26,973 . 0 26,973 0
3 6,215 616 23,522 0 23,522 0
4 5,216 0 19,455 0 19,455 0
5 7,252 4,607 19,955 0 19,995 0
6 ' 10,147 10,506 26,434 -0 26,434 0
7 10,147 6,480 28,847 0 28,847 0
8 10,147 5,691 30,471 0 30,471 0
9 10,147 10,090 30,500 5,994 30,500 5,994

10 10,147 2,601 29,034 0 29,034 0

11 10,147 3,675 28,642 0 28,642 0

12 10,147 10,743 30,500 4,818 30,500 4,818

13 10,147 6,970 30,500 2,903 30,500 2,903

14 10,147 2,929 29,362 0 29,362 0

15 10,147 7,757 30,500 2,552 30,500 2,552

16 10,147 5,583 30,500 . 1,516 29,242 2,774

17 10,147 7,824 30,500 3,757 26,035 6,964

18 10,147 16,116 30,500 12,049 22,828 15,256

19 10,147 4,974 30,500 907 19,621 4,114

20 10,147 9,497 30,500 5,430 16,414 8,637

21 10,147 15,909 30,500 11,842 13,207 15,049

22 10,147 14,601 30,500 10,534 10,000 . 13,741

Ending ' :

Inventory 10,147 ---  ° 30,500 62,302 10,000 82,802

2/ The liquid reserve is held as grain in storage with replacement only
.from high yield years.

2/ Value of the machinery, equipment, and buildings of the firm and
household. A full depreciation charge is subtracted each year.

E/ Value of the machinery, equipment, ard buildings of the firm and
household. Only the depreciation charge for buildings and household
equipment is made in the later years. :
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TABLE XIII, APPENDIX C. . YEAR-TO-YEAR NET WORTH OF A FARM UNIT REPRE-
SENTED BY YIELD SERIES 16, WINTER WHEAT AREA,

. Iaqu1d Yearly Value of,.Sdrplus for Value of - Surplus for
Year Reserve_/ Surp1US:-ASSets—/ Tnvestment. Assetst Investment

No. Dol. -Dol. Dol. Dol. Dol. Dol.
0 10,147 —— 30,500 - 30,500 ———
1 6,704 0 26,433 0 26,433 0
2 2,220 0 22,366 0 22,366 0
3 2,220 2,699 20,998 0 20,998 0
4 4,707 4,607 21,538 .0 21,538 0
5 7,408 4,607 22,078 o) 22,078 0
6 10,147 11,144 29,155 0 29,155 0
7 10,147 14,955 30,500 9,143 30,500 9,143
8 10,147 698 27,131 0 . 27,131 0
9 8,262 0 23,064 0 23,064 0

10 8,262 174 19,171 0 19,171 0

11 3,130 0 15,104 0 15,104 0

12 10,147 6,891 17,928 0 17,928 0

13 10,147 . 1,215 15,076 0 15,076 0

14 9,082 . O 11,009 0 11,009 0

15 6,722 0 6,942 0 6,942. 0

16 16,722 2,994 5,869 0 5,869 0

17 10,147 5,347 7,149 0 7,149 0

18 10,147 9,255 12,337 - 0 12,337 0

19 10,147 1,658 9,928 0 9,928 0

20 ' 10,147 846 6,707 0 6,707 0

21 10,147 10,090 12,730 0 10,000 2,730

Ending

Inventory 10, 147 _— 12,730 9,143 10,000 11,873

-3/ The liquid reserve is held as grain in storage with replacement only
from high yield years. .

“2/ Value of the machinery, equipment, and buildings of the firm and
household. A full depreciation charge is subtracted each year.

-/ Value of the machlnery, equipment, and buildings of the firm and’
household. Only the depreciation charge for buildings and household
equipment is made in the later years.
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TABLE XIV, APPENDIX C., YEAR-TO~YEAR NET WORTH OF A FARM UNIT REPRE-
,‘SENTED BY YIELD SERIES 19 WINTER WHEAT AREA,

quu1d Yearly Value of Surplus for Value of Surplus for
Year Reserve_/' Surplus Assets—/ Investment Assets—/ Investment
No. Dol. Dol.  Dol. Dol. Dol. Dol.
0 13,530 —— 30,500 0 30,500 0
1 11,916 0 26,433 0 26,433 0
? 11,916 321 22,687 0 22,687 0]
3 9,761 0 < 18,620 0 18,620 0
4 8,557 0 . 14,553 0 14,553 0
5 8,557 100 10,586 0 10,586 0
6 8,557 1,141 7,660 0 7,660 0
7 12,151 4,607 8,200 0 8,200 0
8 8,577 0 4,133 0 4,133 0
9 8,577 764 830 . 0 830 0
10 13,530 9,327 6,090 0 6,090 0
11 9,103 0 2,023 0 12,0237 0
12 6,743 0 - 2,044 0 ~ 2,044 0
13 6,743 1,510 - 4,601 0 - 3,343 0
14 3,924 0 - 8,668 0 - 4,203 0
15 3,540 0] -12,735 0 - 5,063 0
16 2,746 0 -16,802 0 ‘= 5,923 0
17 ~ 697 0 -20, 869 0 - 6,783 0
18 897 - 4,607 -20,329 0 - 3,036 0
19 6,353 4,607 -19,789 0 711 0
Ending ,
-19,789 0 711 0

. Inventory 6,353 ———

8/ The liquid reserve is held as grain in stbrage

from high vyield years.

with replacement only

Q/ Value of the machinery, equipment, and buildings of the firm and
household. A full depreciation charge -is subtracted each, year.

_/ Value of the machinery, equipment, and buildings of the firm and
household. Only the depreciation charge for buildings and household
eqU1pment is made in the later years.
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