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Highly impertant to a present or potential investor inm farm real
estate is the return on his investment. Estimates of percemtage retura
from farm real estate have been made on the basis of various types of
income data. The usefuluess of these sstimates has been limited by in-
accuracy and difficulty in obtaining the kind of data desired. The
close relationship of lend to other resources has made accuracy im the
deternination of return to land, apart from other fgrm resources, a
difficult problem. The result has beem use of the readily available but
wore inaccurate cstimgtes.

Cross cash vent is frequently used for the estimate of retura to
land, Data on gross cash rent are readily available for use becaguse it has
been gathered for several years by the Statistical Reporting Service of
the United States Department of Agriculture and the Federal Census Bureasu.
The main problem with gross cash rent {s thet it contains charges in
addition to those actually received as a returm on farm real estate prop-
erty. Gross cash rent will not give a correct estimate of the return to
land because alse included within gross cash rent are such items as taxes,
depreciation, and upkeep. A better estimate of returm to lgnd would of
courge be net cash remt. Net cash rent is not gemerally used though be~
cause regularly published sources do not provide informatiom om thie basis.

Ancthey method of estimating returm to land is to impute a retura from
the total net farm earninge of all owmer cperators. BScofield reports the
return to land using this source for individual states (9). Deductions are
nade from total net farm carnings for the returm to management, labor, and



non-real estate capital, leaving as a residual the return to lamd., If all
the deductions could be accurately caleulated this method would give an
accurate indicatiom of the return to land. But the problems of determining
a proper charge for production factors, especially management, are diffi-
cult,

A third method is to use the crop share landlord return from managed
farms a8 sn estimate of the return to land. Records kept by farm managers
of landlord returm on a crop share basis would give actual data on the
returns to land without many of the problems involved with the other
methods. All charges could be accurately separated out by the manager
from his records to give a met return attributable only to land. Manage-
ment costs are easily separated out ss the farw msnagers charge for
management .

This method has not been widely used because dats om the veturn to
landlords of msnaged farme have not been collected om a systematic basis
and certain problems in the collection and presentation of the data smst be
solved before it is advisable to approach farm managers on smy large scale
for these data.

It is the purpose of this study to present and discuss probleme with
the collection of these data.

The Iowa Society of Farm Menagers and Rural Appreisers’ pledged
ecarlier this year to help in making a survey and study possible. At the
March 1965 meeting of the Iowa Society, a committee was guthorized to werk
with members of the Iows State University Ecomomics Department in

‘The Iowa Society of Farm Managers and Rural Appraisers will here-
after be referred to an the "lowa Bociety".



developing a system for obtaining the data from co-operating members. At
the first meeting of the coumittee, a Pilot Survey of landlord return from
managed farms was guthoriszed. First the results of this Pilot Survey will
be presented and then later, a basis for solving problems commected with
making a larger yearly survey will be discuseed.



METHOD USED IN THE FILOT SURVEY

Sample

This study is based on a sample of farms managed by six Iowa farm
management firms., These firms were chosen by a survey en-tttul on the
basis of their belief that they would co-operate., All six of the firme
did co-operate returning 109 or 78% of the 140 questicmmaires malled.

Five firms received 20 questionnaires each and another 40. The number sent
was determined om the basis of the committee's knowledge of the probable

response from each firm.

Questionnaire

The questionnaire was printed on five by eight index cards (see
Appendix). One card was to be filled out for ecach farm used in the survey.
The identification and data sectioms on the front side of the card were
explained by imstructions in the form of written directions end sn example
on the back of the card. The cards were designed to be reused in a con~
tinuing survey of these same farme, each card being coded by the manager
with a farm number that would allow him to report deta on this farm again
when the questionnaire was returned as a part of future yearly surveys.

Summary of Data

The survey data is condensed into averages, percentages and indexes
to make the data wore uscable for gnalysis. This process requires

IThe survey committee, appointed by President of the Iowa Society,
H. B. Stalcup, consists of Neill Thompson, Carl Hertz, George Futnam, and
William G. Murray.



Table 1. Average and median values for high, medium and low grade Iowa
e L AEES_g8 reported by 1966 Icws Lapd Value Survey

Grade Average Market Value :“l ”"‘:‘ ofes
High $387.00
Med dum 269.00 :ﬁ::gﬁ

Low 159.00

computational work. As en experiment the computations on the Pilot Survey
data mede both manually and by electromic computer. Use of the computer
required elaborate coding to eliminate side calculations. Yearly data for
each farm were transferred from the questiomnaire omto separate punch cards
for the computing operation. As the amount of the data incregsed the need
for processing by electromic computer becams wors important.

The data are presented on the state level and by Seven Ecomomic Areas
within the state. Other divisions were alsc made within the state by farm
improvements and grade of farm, Bince there were mo designations made on
the questiomnaire to reflect grade, a separation was made by categorizing
the farme into high, medium, and low grades by comparison with the
designated grade for the same value level and locatiom as in the Land
Value Survey (5) conducted ammually by the Iowa Agricultural Experiment
Station.

For example, in the Western Livestock Ares the average values reported
by the 1964 Land Value Survey were §387.00, $269.00, and $159.00 for the
high, medium, and low grades, respectively. A farm located in this erea is
classified inte the high, medium or low grade depending whether ite value
is higher or lower than ome~half the differemce batween the value of two
successive grades. The mid point values are $328.00 and $214.00. If the



value reported on a farm in this locatiom is greater tham §328.00 it would
be classified as high grade. Farms with 2 lower value then §328.00 but
higher than $214,00 are medium grade while those below $214.00 are low

Fﬁ. .



PRESENTATION OF FILOT EURVEY DATA

The Pilot Survey is used as the source cf data for this section. The
estimates obtained ave of limited value as state estimates because the
survey was not designed with the intention of wmaking highly accurate
state predictions, but to develop a successful method which later could be
used to make accurate predictions. The results presented in this section
can be of value Lf use is tempered by a knowledge of the limitations
treated later iam the discuseioa.

The survey covered the three years, 1962 through 1964. The number of
farus reported for each year varied from a low of 100 in 1964 to a high of
108 in 1963.

In Figure 1 is a map showing the distribution of questicnnaire re~
turns from the Pilot Survey. MNote how they werc centered mainly im the
central arca of the state,

The survey included a little wore tham 20,000 acres of faraland
throughout Iowa. The size of farms varied from a low of 40 acres to a high

of 746, with an average eize of 205 scres for the total sample.
Sample Data Classified by Years

The average Iowa' landlord met return for the three years was
$16.52 per acre year or 5.0% of the estimated value (Table 2), This meana
that an average yearly return of five cents was received for every dellar

invested in Iowa farm real estate.

iThe total sample is referred to as Iowa data becsuse the boundary
of the survey is the state boundary. The sample may not truly represent
the state for it is not a random sample of all mamaged farms in the state.
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Zable 2, Pilot Survey yesults for years 1962, 1963, and 1964

1962 1963 1964 Average 1962-1964
Fumber of farwe 107 108 100
Mumber of scres 21,916 22,196 19,961
Index 100 108 111
Value per acre 313 329 349 331
Crogs income per $27.06 $§31.55 §33.17 $30.59
acre
per acre
Gross income winus $15.01 $§18.21 $20.00 $17.74
operating expenses
Capital expenditures $1.17 §1.50 § 1.00 $ 1.22
per acre
Landlord net return $13.84 $16.71 $192.00 $16.52
dollars per scre
Index 100 121 139
Percent of market 4.9 5.1 5.4 5.0

value

Both the landlord met return and estimeted market value increased

during the three year periocd.

Het return increased more than market velue

giving a 1964 index of 139 end 1il for income and value respectively (1962

equals 100). The result was an increase in landlord met veturn as a
percent of market value from 4.4% in 1962 to 5.4% in 1964.

Land value changes as reported by the managers corresponded very
closely to that given by the Iows Lend Value Survey (3) for the same grade
and location. The correlation coefficient of the land values based on
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estimates of the two groups was .9888. This evidence does not cover abso-
lute velues but only value changes from year to year. It shows that the

two estimates of change in velue from year to year are closely correlated.

Sample Data Classified by Crades

There were 54 high, 41 medium, end 14 low grade fsrms im the sample
when cach form was classified inte grades on the basis of comparisom with
values for a location as given in the 1964 Icwa Land Velue Survey (Table
3). The method of grade determination was @xjlained at emd of previous
section on Method. The high grade farms were smallest, had 2 larger
percentage of crop acres, and the grestest value per scre.

Land value and dellar landlerd met return increased with wovement
from low to high grade, but the landlord met retura in relation to value
was greatest for the low grade farms. Over the three year period the
percent return on value for the low grade land declined .3%, while that
for high and medium grades increased about 1.5% for each grade. Since the
return on low grade land is greatest this caused the percent return from
the three grades to move closer toward equality.

There was a value increase over the three year period for all three
grades. The effect on percemt return of an incregse in value depends upen
the relative change in dollar net return. The net return from low grade
land was stable, therefore, the increassing value resulted in a decreage in
the percent of met return. For the twe higher grades there was a greater
increase in net return than value resulting in am increased percentage

return on value,
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Sample Data Classgified by Improvements

Forty=seven percent of gll farms in the sample were unimproved. An
unimproved farm is designated as one having no buildings or graim storage
facilities only. The unimproved farme are much smaller than the improved
with 150 acres as the average size; 90 acres smaller than the average of
240 for improved. The percent of crop acres and value per acre were
approximately the same for both {improved and unimproved (Table 4).

High groes inceme and low capital expenses per acre helped to make
the landlord net return on unimproved farwms $1.74 higher per acre. Anm
asbsence of expenditures on buildings helpe to make the met return on un~
improved farms larger. The larger gress return per acre from the unim-
proved [arms may be partially due to the higher relative percemtage of high
grade [arms in this category. Less than one-third of the low and medium
grade farms were unimproved, while a little more tham one<third of the high

grade farms were unimproved.
Sample Data Classified by Seven Economic Areas

The sample was not evenly distributed throughout all areas of the
state. The North Central Area was best represented with 44 farms (Table 5).
Each of the three southern areas, along with the northeast, had less than
ten farms represented.

The total sample showed a wide variation in landlord net returne from
cne area to amother. The southern areas oi Iowa had the highest percentage
return on value while the castern arcas had the lowest. The high average
return of 6.6% in the Southern Area msy have been due to the unusually good
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crop years during the past three years. The greater uncertainty in obtain~
ing a good crop im this area helps to sccount for the higher return in goed
crop years. Values are lowest in dollars per acre and alse in relatiom to
income received in the southern sreas. The North Central Area has the
highest dollar retwrn and value per acre. All but ome area showed in-
creases in net return during the three years. The Northwest Area had the
greatest with an increase of §7.54 per acre.
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COMPARISCN OF LANDLORD NET RETURN WITH CASH RENT

The dollar roturn from grose cash remt is compsred with net remt
uwnder crop share leases in Figure 2, The asbsolute values sxre not evenly
comparable since the cash remt is gross to the landlord, while the crop
share return is net of all expenditures. Use of the landlords' gross share
return for the comparison would eliminate the diffevence in expemses paid
entirely by the lamdlord, but cause amother problem with productiom ex~
penses paid by the landlord on a crop share basis but not with cash rents.

The differemce is not entirely due to expense differemces but gleso
risk. On s crop share basis the lamdlord shares im the productiom risk and
therefore should receive a larger net remt.

Even though the absolute values are not comparable the relative
changes ave gince riak om a given farm {s relatively constant and expenses
have had only a suall smount of variability over the past three years
(Teble 2).

Both gross cash rent end crop share net return increased during the
three year peried, but cash rent st a mich slower rate. The cash rent in-
creased at en increasing rate while landlord met vreturn ineresse at a de-
creasing rate (Figure 2). This difference in vate chenge may be due to 2
differing effect of tradition on crop share and cash rental arrengements.
Crop share remtal agreements teke advantage of incragsing productivity im-
modiately while for cash remt a change must be made in the remtal agree~
ment. These changes ave ususlly delayed by tradition and therefore, it is
poseible that the trend shown in Figure 2 is part of this pattern.
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DISCUSSION OF FROBLEMS WITH LANDLORD INCOME AND EXFENSE DATA

There are two problems inheremt im a crop share estimate of landlord
net return from managed farms. They concern inter-year carry-over of crop
inventories and determination of depreciation expense.

In the Pilot Survey landlord met return is reported as the gross cash
sales ainus the gross cash expemse for a calendar year. This estimate
gives a distorted picture of actual lamdlord net return for the calenmdar
year when crops are not sold in the year expemses for the crops are in-
curred. For an accurate determination of the net income in amy one
calendar year period, only these expenses and receipts related to a single
erop year should be included., In many cases crops are sold im the year
following harvest. An accurate estimate could be obtained under these
comditions only 1f there were gn orderly marketing program that provided
for the sale of a constant gmount of crops in scach year feollowing harvest.
The Pilot Survey assumes this in veporting on a net cash basis.

Another method of handling this problem would be to add together the
cash sales for the year and the estimated market value of the ending
iaventory. From this, the begimning inventory would be subtracted. The
result would give the dollar preoduction for the year, This method would
be more sccurate than the one followed in the Pilot Survey, but it would
require an accurate set of inveantory records om both physical quantities
and price om each farm, a record which some managers do not have. Conse-
quently, it was necessary to follow the next best method, that of taking
total cash sales each yeasr.

Use of the depreciation charges as they are in a managers records
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presents a problem because all are not universal in their method of write
off, The vate of deprecistion charged om & farm is usually related to
taxes rather than the actusl amount of depreciation. An increase in
depreciation expense means a decrease in taxable inmcome. The depreciation
charge obtained om this basis is not usually a true indicater of actual
depreciation and therefore mot useful im providiag am sccurate indicatiom
ef landlord net return.

Capital expenditures on depreciable items are usually made in lump
sums. They are¢ expenditures that should be spread over the life of the
asset as depreciation charges and not designsted as an expense against
income in the year im which the expenditure is made; but since a survey
covers several farms distributed geographically over the state, total
capital expenditures made in sny one year for the group of farms will be
close to that of total depreciation expense 1if the farm is being main~
tained at & constant level. In the Pilot Survey this was assumed to be
true and capital expenditures were used as an estimate of deprecistionm.
This provides a reasonably acceptable estimate of depreciation expense for
a group of farms as a whole that is easy for the manager te report. The
topic will be further discussed in the next section as it relates to

obtalning of data.
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DISCUSSIOR OF FROBLEMS CONMECTED WITH OBTAINING
INCOME AND EXPENSE DATA

This section will favolve a discussien of problems comnected with
making a state wide representative survey of managed farms. The dis-
cuseion which will be based cm the Pilot Survey will be directed toward the
making of a larger survey, suitable for state wide examining of landlord

returns.

Sample

Selection of sample
The Pilot Sample, as selected by the Survey Committee, was not a

randon semple of all Xowa farms. It may have been representative of those
managed by the eix participating firme 4if the farms were selected by the
msnagers at random from among all farms managed by each f{irm. The selec~-
tivity used in choosing only those firms with a high probability of co~
operating made this sample a biased sample of menaged lowa farms.

A random sample ¢f all managed farms requires that each farm in the
total population have an equal chence of being selected into the sample.
Random selections from a list of all managed farms in Iowa gives such a
sample. Since the number of farms managed by each msmager is not knowm,

a selection of this type is not directly poseible. The only available
listing related to managed farms in Tows is the voster of membership in
the Iowa Society of Farm Managers and Rural Appraisers.

Three methods of selecting & random sample from farms managed by
members of the Iowa SBcclety will be discussed. The first method requires
that the members report on all farms managed. Under this method the sample
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is the population. All members, whether they manage or not, would each be
sent enough questionnaires to allow each memager to report om all farms
managed,

Completing questionnaives on all farme msnaged requires more time
than can be expected of all managers. Filling out a questicumaire re~
quires from fifteen to twenty minutes. In order to comply, many would
have to spend an entire day on the questiomngiree. Failure to report all
the farms would violate the random sample requirement; therefore, this
method is rejected by implication, There is a direct comflict between the
required and the realistic perflormance expected. Furthermore, this method
would produce a semple much larger than needed for adequate precision in
the estimate. It is not in asccord with regular sampling techmique and
lacks the cost advantage of partial sampling.

The second method would also require two sepasrate matlings., The
first malling would be sent to all members asking them to list the farm
numbers of the farws they manage. From this list of fsgrm numbers a random
ssuple of farms would be selected. Questicmmaires would them be sent omly
to those managers whose farms were selected. The probability of a manager
being requested to take part in the survey would be a function of the
nusber of farms managed.

If in the first wmailing some indication of farm location were provided
in addition to the farm number, sampling could be made on a regional basis,
insuring that all areas of the state are equally represented. In the
Pilot Survey the southern areas of the state were poorly represented.
Separate randeom selection from each region of the state would allow a

balanced report {rom the entire state.
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A third method would be to select managers at random who in turm
would select a certain number of farms at random from all the farme they
manage. Thie is koown as cluster sampling (4).

The esample selected in clusters must be larger than one selected at
random from a list of wanaged farms, since each farm in the total popula~
tion of managed farme does not have an equal chance of being selected ouce
2 manager had been chosen. The precision of the two methods can be com~
pared in terms of mean squares (see Appendix). Using a sample of size
sixty the relative precision of a cluster sample of six firms having tem
farms ecach is 56% of the precision gained from a sample selected at random
from all mansged farms. In other words, the number of f{arms needed in the
sasple for the same precigion would be about 1.8 times that required for a
random sample of gll farms. (Mowxe or less depending 1f the value of the
sauple size formula (see Appendix) is larger or susgller thanm the d.) Im
addition, a member asked to report may manage no farms or a sasller nuuber
than requested he report., This would compound the problem making the
sanple size needed exceedingly larger than one selected directly from all
nanaged farms.

An increase in the number of questionnsires coapleted by sach manager
requires additional time for each manager. As the asount of time required
per manager increases, the percentage responding will temd to decrease. If
the percentage who respond should go down far enough, ultimstely the num~
ber of wembers contscted will exceed that needed for a smaller number of
juestionnaires per manager. For example, 1f{ as we increase the number of
questiomnaires per manager from 10 to 15 and the percent return decreases

35%, then the number of farms reported would be less ior 15 questionnaires
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per mansger tham 10, Reducing the nusber of guesticmmaires per manager
makes the time per msnager required for completing questicnmaires smaller)
but since the mumber of managers is limdted such s reduction could make it
impossible to get the necssgery sample size. Therefore, s happy medium
must be found where the balamce between number of questicnmaives per man«
ager and response is at an optimmm,

Size of sawle
The sample size meeded is a function of the varisnce of the data and

the percent error allowed in the estimates. Both factors must be es~
tablished as a prerequisite te determining sample size,

The estimates of variance provided by the Pilet Burvey will be used
to determine the sample eize necessary for a survey of landlord returns on
nanaged ferms. The Pilot Survey date on met returns to lamilords for the
years 1962, 1963, and 1964 had varisnces of 50.78, 71.67, and 78.41
respectively., The high variance year, 1964, will be uped for the variance
estimates to insure that the sample sise is adequate.

The sasple size is presented using three districting metheds: Crop
Reporting Districts, Five Bcomomic Areas, and Seven Ecomomic Areas (see
Appendix). The sample size needed for the state, using any one of these
districting methods, {8 the sum of the sample size needed for each district.
The state total formed in this manner is larger than one based on & sample
chosen at random from the emtire state without districting (Teble 6). The
reason being that the larger sawple gives the same precision for estimating
at the district level that the smaller sample gave for the state.

Since the Pilot Survey did mot adequately cover all areas of the state,
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Table 6. Sample eize and variance estimates for those areas of the etate
———MAth ten oF moxs farme represented M- -

Districting Method No.  _ .

—bample |
of fgrms x E District State

Five Economic Areas

Westerm Livestock n 17.83 44,704 56
North Central Grain 40 23.25 71.291 52
Esstern Livestock 19 16.78 82.218 114 570

Seven Econcmic Areas

Northwest 21 18.00 56.981 70
North Cemtral 44 22.97 66.644 51
East Central 10 18.75 90.779 101 707

Crop Reporting Districts

Northwest 19 20,13 28.812 30
West Central 33 19.15 95.982 103 927
Central 24 22.87 56.363 45

State 100 19.06 78.406 85

-—!Olly three of each districting wmethods areas had ten or more farms.

the variances of omnly those districts with tem or more farms represented
were used to estimate sample size. Each districting method had three dis-
tricts represented.

The estimates of sample size can be based on the high, low, or aver~
age of the three variance estimates for any districting methed. Basing

the estimate on the lower variance gives a sualler sample size, but also
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increases the chance of error in the estimates obtained from the sample.
Using the high varisnce helps to insure that the ssmple size is adequate.
Since the future is uncertain and many variables are involved to affect
the percentage of questiomnaire return, the high variance estimate can
best be used to determine sample size. Adjustments made to obtaim a
smaller ssmple size should be made by incressing the perceantage error
allowed in the estimgtes, mot by using a low variance. This method is
more deliberate and hence will heip to prevent unjustified comfidence.

The high variance estimate of sample size multiplied by the number
of districts gives the state sample size. For example, the Eastern
Livestock Area, one of the Five Economic Areas, has the highest variance,
and therefore, its variance is used gs an cstimste of sample size which,
vhen multiplied by five give the state estimats of sample eize,

The formula for ssmple size, as used, gives the pample size that will
give an estimmte within 1UR of the true population mesn landlord returm
per acre, 95% of the time. The error allowance can vary depending on the
need for accuracy and cost in sample size to imcrease precisiom. Am in-
crease in the cost of precision or g decrease in the need for sccuracy cam
justify an increase in the percventage error allowance.

A higher level of detail requires a larger sample. Making estimates
on the bagis of five districts requires a sample size 61% of that needed
for pmine districte. If the estimates from the sample fmcrease to an even
higher level the sample size must incresse accordimgly. Reporting data
on three grades of land evenly distributed within each district would
require & saxple about three times as large for the same level of precisiom.
If the characteristic is not evenly distributed, additional adjustmentes in
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sample sizse are needed. The larger the percentage of the sample having
the characteristic the smaller the sample must be to obtain a given level
of precision and vice versa.

Charscterigtics of the sample

Analysis of the characteristics possessed by the sample of farms in-
cluded in the Pilot Survey will help determine the useofulnesa of the
data. The closer the chavacteristics of the mangged farms correspond te
all farms in the state the wmore likely the data will serve ae¢ a good
estimate for all farms in the state.

The sample was not svenly distributed over the entire state, moet of
the farms were comcentrated in the Central, West Ceatral, and Northwest
Areas of the state. Only a few were located in Scuthern Iowa. It is
logical that the arcas of the south and northeast have a lower response
since there is & lower percentage of remted fgrms in theee areas (Tsble 7).

Table 7. CQuestiommaire return snd ronted farms for the nine Crop
e BEPOE Ei0s Plotxicts

weintn S '
Returns Rented Farue
Crop Reporting District (Percentage) (Percentage)®
1. West Cemtral 36.3 13.9
24 Mll z’ 9 16.3
3. Horthwest 17.4 14,9
4. Esst Central 9.2 16,2
5. MNorth Central 8.3 12.9
6. Mthmt 4.6 2.1
7. Southeast 2.8 7.9
8. South Central 2.8 6.5
9. BSouthwest 9 8.1

lsources @ (™)

Forty-nine percent of the farme reported im the praliadnary survey
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were high grade fsrms. The low and wmedium grades comprised the other 51%
with 14% end 37% respectively (Table 8).

High grade farms have the largest landlord met return and value per
scxe. The heavy weighting of high grede farms makes the state average
value and landlord net return higher than 1if each grade were equally
weighted., Equal weighting of the three grades lowers the average land-
lord net return and value by $1.91 and $39.00, respectively. The effect
of equal weighting on the ratio of landlord net return to value depends
on their relative change. A smasller market value relative to the land~
lord met return caused the estimate of return as 2 percent of wvalue to
be .1% higher when the sverage was determined uging the equal weighting
of the grades.

The predominance of high grade land effects the state averages.
Whether or not this is good or bad cennot be answered directly. It
depends how closely the proportions of high, medium, and low grade farms
ia the sample correspond to that im the population for which it estimates.
I1f the sample is truly a random sample of managed farme, the propertions
will correspond te that in the pepulatiocn of memaged farms. Date
collected from managed farms amd used in gemeral as an estimater for all
farme wmay be grade biased. Other factors such as the percent crop ascres
and market value imdicate such & bias. A higher percentage of crop acres
and value per scre are typical of high grade land in respect to lower
grades. Comparing the results of the preliminary survey with the state
averages for all farms shows that both value and percent of crop acres
are substantially higher for the anaged farme (Table 9). It follows that,

gince wanaged farms possess a higher percentage of high grade farms, the
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averages obtained from msnaged farms will be upward biassed as predictors
for all farms.

The average size of farms in the preliminary survey was 205 acres,
three scres below the state average for all farms (7). Sise of farm did
not significantly effect the lendlord net return. A muitiple regression
anslysis, with size of farm and perceat crop acres as dependent variables,
indicates that the regression coefficient of landlord met return on size
of farm is not significantly different from zero (Table 10). The negative
sign of the regression coefficient indicates that as size of farm in-
creases the lendlord met return per scre decreases. This is in direct
conflict with the expected relationship of return from land and farm
size. Efficiencies gained from farm enlargement indicate that the return
from land should incresse with size.

The size of managed farms is not a good indicater of the true
relationship of farm size and return from land. Meny of the managed
farms are worked in connectiom with other land, making the relationship
of pize of farm and return from land undeterminable.

Any effect that efficiency may have im incressing the return to the
landlord of large scale individual farms is oifset by the effect of farmers
who wish to enlarge the size of their presemt f{erms by renting the small
unimproved farms. These needing farms for emlargement oftem pay a reat
equal to that of fmproved farme even though the expenses are less for the
landlord. They slready have sufficient buildings for the additiomal land
end therefore can afford to pay as much or more for the unimproved farms.
All sizes of rented farms are able to reap the bemefits from large scale
farming, and therefore, it can be szid that size of farm has no real
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Table 10, Regression stgtistics for landlovrd met return per acre om size
—enOf_£4X8 @04 _percent Crop SCYes

lndependent Regression Standard T Value
Variable Coefficient Error

Size of farm 0057~ 0045 1.,2531~
Percent crop acres 2728 0403 6.7632%

* Sigonificent at .U5 level
significance for landlord returms without comflictiag with the ideas that

the returns from land increase in size of fara.
Questionnaire

The questionnaire, used to acquire information om lendlord returns,
is sent to farm mamagers inm expectatiom that a certaim percemtage will
be returmed with the requested i{nformation. It is designed to enmcourage
8 high percentage of return. The questicmngires possessiom of favorable
qualities of appearsnce, comvenience, length, and interpretability help
meet this objective.

The questionmnsire used in the Pilot Survey is basically adequate.

It has @ favorable appearance, is short, functiomal, and has provem to be
generally favorsble to a high percentage of return.

Convenience requires that the menager be able to transfer data from
hie records as directly as poseible to the questiomnaire with a miniwunm
of calculation. Requesting data om & per farm basis without requiring
ad justments for inventory or deprecistion i{s in accordance with this
convenience factor. Capital expenditures serve as an offget for deprecis~

tion and, assuming no gemeral tremd towards either depletiom or investment,
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provide am accurate estimate of depreciatiom cost if a large number of
farms are imcluded, If there is no gemeral temdency towsrd either buying
or selling the inventory changes will average among farme. The data for
a farm in sany one year mgy not be accurate, but over time and several
farms the average should be correct.

At the June, 1965, meeting of the Survey Committee, the question~
naire wae discussed and the basic form approved as used in the prelimin-
ary survey, with only winor changes recommended for the idemtification
and instruction sections.

The form of the revised questiomnaire is shown in Figures 3 and 4.
They are printed on the same type of index card. Less detall is rejuired
for the acres identification, and an additional section should be added
inquiring of the grade of land in relation to other lend in the county.

The appraisers on the Burvey Committee were interested im acquiring
wore information om improvemente. It wag decided to change the improvement
section on the front side of the card to a simpler choice between improved
and unimproved and then om the other side of the card provide a table for
additional informatiom on improvements to be filled ocut for those farms
with improvements. This allows the ascquiring of informstion on improve-
ments without unnecesserily cluttering up the fremt of the card.

A brief letter of explanation signed by an officer of the Iowa Society
may help increase returns to the questiomnaire. The heading on the
questionnsire gives an indication that the imdividual data will be kept
in the strictest of confidence, but an additional sssuramce of this plus
an explanation of the importance of the data it was thought would tend to

encourage a higher returm.
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The desirability of the revised questiomnaire can best be determined
by use. It does meet the gemeral requirements of 8 good questicommaire
nentioned earlier. A neater appearance, elimination of misunderstanding,
and reduction in detail sghould make it a wore efficient tool im scquiring

the necessary data.

Summary of Data

The summary of data f{s another of the mechanical steps necessary in
the making of a survey. Thie step converts the raw data into a usable
form, easily susceptible to analysis. The data, as reported in the
questionnaire, are on a per farm basis. The characteristics are those
for the cluster of acres and other fixed improvement sasets withim the
farm. The landlord's return and expense are reported in grose dollars per
farm, and the market value is an average dollar per scre for the farm.

The data are requested in this form because of coenvenience for the manager,
it way not be the preferred form for the summary. The problems comnected
with this section therefore concern possible waye of devising a form that

lends iteelf to efficient amalysis end summarizationms.

Heighting of data

The summary can be presented by weighting the data on am acre basis,
vhere each farm's influence on the average depends upom the number of
scres in the farm, or on the basis of an equal weighting of all farms re~
gardless of the size. The farm weighted summsry is an average among farms.
The slternative acre weighting does not discriminate for farms, GCross
totel return and expense are determined first and them divided by total
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¢ fagm weighting
Acre Weighting Farm Weighting
Value per acre 332 331
Landlord met return
Dollare 16.04 16.52
Percent of market value 4.8% 5.0%

scres to give the acre weighted average.

The farm weighted average will be higher or lewer than the acre
weighted averages, depending on whether the larger farms have higher or
lower returns than the average. If the large farme consistently kave a
higher return, the scre weighted gverage will be higher then the form
weighted and vice versa. With farm weighting, cach farm's effect on the
average is equal, whereas with acre welghting the larger farms with more
acres will have a greater effect om the averasge.

The data can be reperted im dollars per scre using both metheds.
The farm weighting method requires the trensiormation of each farm's data
into a per acre basis before summarization, while the acre weighting
method allows summarization directly from the questionmaire. BSince coavert-
ing to apply scre basis is alsc a necessary preliminary for regression
analysis, this computation advantage of acre weighting is lost whem
regression analysis is also made.

Either way the resuiis were very similar in the Pilot Survey (Teble
11). Throughout this report the anmalysis and summaries are based upon a
farm weighted basis. The data as reported by the questicmmaire are from

a sauple of all farme and the charscteristics of the deta are separated
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out on a fars basis; therefore, the data should be reported om a par farm
weighted basis. Such things as size of farm, fmprovements and grade are
characteristics that influence the return end expenses for specific farm-
ing units. Ferm weighting is more im accord with standard reperting
methods used in previous studies of this nature and will be on a more

comparable basis for amalysies.

The data on landlord returns are collected within dimensions of time
and space. The bounds of the survey have been chosen arbitrarily as a
year for the unit of time and the state as the unit of spece. Thay
represent the boundaries of the survey, but need not be the summary units.
The data could be summarized on a per month, per week, or evem per day
basis, 1f the situation warrgnted., This flexability is true alsc of
geographical units of space. How the dats will be summarized depends om
that form which will make it most suitable for analysis and practical use.

The year is the best susmary unit available ss 2 measure of time.
It is widely used for reporting income gnd is & favorable form for smalysis.
Managers records are kept on a yearly basis and can wost easily be reported
in this time unit. Comparisom of related data can most easily be made
when the data are reperted on s common basis, therefore, use of the year
as the sumaary unit for data om lamdlord returns is preferred,

The desirability of the state as a geographical summary area is
limited. Large variations in type of farming from one asrea of the state
to another limit the prectical use of data presented on this basis. A

good geographical summary avea should be homogenecus and poyularly keown.
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The county possesses these attributes, but would require a sample size
beyond that feasible for a survey of managed farms.

In this study the analysis of sample size has been based upom three
intrastate districting methods. They are the three commen methods used
for reporting agriculture statistics in Iowa. Therough analysis of all
the variocus possible methods of districting would require more time than
can be logically devoted in this study; therefore this sectiom will be
limited to a short discussion of sach one of these three popular methods.

Division of the stste into five ecomomic areas Liad its start im 1929
(6). 1In these early years they were called type-of-farming areas, for
they divided the state into areas with a homogeneous type of faraming. The
names Western Livestock, Cemtral Cash Grain, Southerm Fasture, Nertheast
Dairy, and Easterm Livestock as used today still indicate type of
farming, In 1929, it wae felt that the type-of-farming boundaries weuld
change over time, but today essentially the same srea boundaries sre used.
Districting methods tend to be perpetusted once introduced becauss a
change would mean comparisons could not be made with esrlier years data
sumnarized on a different basis.

In 1950, the Bureau of the Census begen grouping data om the basis
of economic areas. It was termed as "a gemeralized system of area classi-~
fication that reflects over-all broad socio-economic differemces” (2).
The state was divided into ecomomic areas on four different levels. The
second level, called economic regions, has basically the same boundaries
&8 the early type-ci-farming areas in lowa. Additicnal divisions made
within the Economic Regions, called Ecomomic Subregions, are the origim of
the Seven Economic Ares Divielons used in this study. This revisiom



38

essentially separated the Western and Eastern Livestock Areas into four
econcmic areas. These arcas merit separation becsuse over time they have
become widely variant economically especislly with regerd to farm income
and land value (Table 5).

A districting method developed, and widely used by the Statistical
Reporting Service of the U.S8. Department of Agriculture is based om nine
Crop Reporting Districts. This method divides the state into approximste~
ly equal sised districts with little regard for ecomcmic homogeneity.
This method would be used for swmary because it perwits comparability
with the numerous data publighed by the Statistical Reporting Service.

If the data acquired from the landlord survey will be widely used for
snalysis and couparisom with other data, swmary on the basis of this
method becomes necessary.
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COMFUTATION OF DATA

The computstion of data in a study of this kind is time consuming.
This is especially true i{ the calculations are dome menually. Use of
an electronic computer reduces the amount of time needed for the mechani-
cal computational work, but increases the time needed for design and data
preparation. In this section the preparetiom of data for use in en elec~
tromic computer will be discussed.

The survey date sust be transferred from the questiocnnaire to a form
suitable for use by the computer. The punchcard is ¢ vehicle used to
sccomplish this. Eech years datum are tramsferred to punchcards by elec~
tronic punching equipment. Since the landlord return survey isg continu-
ing yearly, the placement of data on the card should sllow inter-year
comparison of data without remodeling of the data or pumching of sdditiome
al carde. The cards will then serve gs a permanent vecord of sach yearly
survey in a form mot only useful for ome year's summary, but also for
snalysis with other year's data.

Gross incomo gnd expense dsta on per farm basie are reported im the
questiommaire. This must be transformed to per gcre income and expense
for each farm because, 4if not, the analysis will become blased by size of
form and many potentially isportant aspects of the snalysis may become
invelid, Deterainstion of the effect of gome factor related to farm sisze
would become impossible for as size of farm changes so will gross income.
Since the punchcards have only number designatione, all the nom-nusbered
items must be represented with s number. For axauple, the low, mediuam,
and high grades of farm are represented by numbers 1, 2, and 3, respective~
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Table 12. Orgsnization of data om punchcards for analysis by electronic

Somputer e
Puncheard Card Bectiocn
Space 1 11
1 - 4 Managers number Managers number
5- 6 Not for data use Not for dsta use
7 - 10 Card identification Card identification
County number County number
Fara number Farm number
11 - 13 Districting codes Districting codes
14 Grade of farm Year
.15 Improvements Year
16 Operating Headquarters
17 - 24 Var. 1 = Year Var. 9 - Grade of farm
(independent variable) (independent veriable)
25 - 32 Var. 2 ~ House Var. 10 « Improvements
(independent veriable) (independent varieble)
33 - 40 Var. 3 - Livestock Var. 11 ~ Operating head~
buildings quarters
(independent variable) (Independent variable)
41 - 48 Var. 4 - Grain buildings Var. 12 - Gross income
(independent variable (dependent variasble)
4% - 56 Var. 5 - Machine storage Var. 13 - Operating
buildinge expense
(independent variable) (dependent variable)
57 - 64 Var. 6 - Tetal acres Var. 14 - Return nmet of
(indepencient variable) operating expense
(dependent variable)
65 - 72 Var. 7 = Percent crop Var. 15 - Capital expense
acres (dependent veriable)
(independent variable)
73 - 80 Var. 8 -~ Value per acre Var. 16 - Net return net

(independent or dependent
variable)

of operating and capital

expanses
e e . {AGPemdent verisble)
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ly. In Table 12 is & format that can bo used for arranging the data om
punchcards.

Each farm's deta are placed on two 80 space puncheards referred to
28 section I and IX. The mumber of speces needed for any one item depends
on whether it is & code or a variable. The field size used in this ex-
suple ie eight. The code field size is equal to the mumber of digits im
the code. All the iteme in section I within spaces ome through 24 are
codes. The "year" code has a field size of eight, becaguse it is slso sn
independent variable. Those codes in spaces 14 through 16 are located om
different spaces with each section becsuse they are also the independent
variables 1, 9, 10, and 11,

There ave 11 independent variables and eix dependent veriables.
Varisble eight can act as either an independent or a dependent veriable,
If enly a sumsary is being made with ne regression analysis thea
varisbles 2, 3, 4, and 5 can be ignored. This format is designed to be
ugsed for either summary or regression analysis.
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SUMMARY AND CONCLUSIONS

The problems involved in waking a survey of farm managers to obtainm
information on landlord returns from managed farms have been discussed
and certain weaknesses poinmted out. The snalysis has shown that a survey
of maneged farws is feasible. The problems of sdministration covered in
this study are real but mot insurmountable. There are no fundamental
problems prohibiting the use of this data for an estimate of landlord net
return as a percent of lgnd value. Most of the problems represemt de-
cisions that sust be made concerning methodological altermatives. Which
alternative is best depends upom the particular needs and goals of the
survey.

This study is besed upon a Pilot Survey of 109 managed ferms. The re-
sults of this survey were sumarized by Seven Ecomomic Areas, by grade of
farm, improvements, and over time. The landlord met returm as a percent
of market value varied widely among ecomowic areas from a low of 3.4% to
a2 high of 6.5%. The average landlord net return wes $16.52 per acre or
5.0% of the estimated warket value. Low grede farms had the lowest dollar
net return but the highest return as a percentage of market value. This
was caused by the relatively low market value in relation to met returm.
Improved farms had the lowest average vslue and met return. An eéxcess of
buildings and higher proportiom of high grade farms im the unimproved cate~
gory helped to create this situstion. Over the years 1962 through 1964 net
return increased more then market value.

Comparison of cash rent with crop share net return showed the both

incressing over time, but cash rent st a much slower rate. This difference
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could be due to a delayed adjustment in cash rent relative to increasing
productivity.

Inventory carry-cver and deprecistion expense are two problems in-
herent in crop share dsta from farm msnagers on landlord net return., If
the amount of inventory carry-over varies frowm year te yesr the groes in-
come will be affected. Deprecistion expense records, as usually kept, ere
influenced by tax comsiderations and comsequently are not useful in ee~
timating sctual deprecistion. Each of these problems were discussed in
relation to the Pilot Survey. Inventories were not comsidered and depre-
ciation expense was sssumed to be approximately equel to capitel expendi-
tures for the group of farms as a whele.

The Pilot Survey of farm mansgers was made to help solve problems in
developing an annual survey of managed farus. The sample, questiommaire,
and summary of data weve individually discussed.

Basic decisions must be made before the survey begins. The amount
and type of informstion needed, and the degree of relisbility for the es~
timates are fundsmental criteria that influence the design of the survey.
Semple size and questiommaire design are divectly affected by changes in
thies criteria. A high degree of precision in the ecstimates, and large
sumber of category levels within the summary, such as grade within areas,
requires a relatively large sample size.

The questicomnaire should be favorsble to s high percentage respomse
while acquiring the necessary informaticn. The Pilot Survey questiomnaire
carried out these requirements sdequately. Only minor suggestioms for
change were made in the revised questiommaive.

The form of the datas as presented im the questiomnaire msy not be
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best for analysis and swmarization. 7The susmery end the questiomnaire
conflict in that the form preferred for veporting in the questicomaire by
the manager 18 not best [or swamary and snslysis. Costs and benefits ave
weighed to determine the best form for each use.

An electronic cowputer saves time in computing the results. II a
computer s used each fera's data can be arvanged upom puncheevds so that
these puncheards can be re-used for inter-year analysis and not just for
yearly swasagries.
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AFPENDIX

Formula and Exsmple for Determining Sample Size

A common formula for sample size, excluding the finite correction

factor, is

22
.‘#—
a2

where t = t g shows significance at the 5% level, o is the estimate of
population variance, and d is the minimum error that will be detected.
The finite correction factor is ignored because the sampling frectiom does
not exceed 10%,

Exsmple: Calculation of sample size for East Central of Sevem Economic

Areas where t 1is assumed to be 2.00 for the first calculatiom,
8% = 90,779, end d = 1.875.

Bhin & _niun.;m_ - 103
(1.875)

At value for 103 would be 1.982. With this new t value

(1.982Y) (90.779)%
n= = 101

(1.875)%

A t value for 101 would again be 1,982 so them 101 is the closest
estimate of the sample sise.

Determination of the Relative Precision of Cluster Sampling

Ten farms selected at random from each of six firms will be used as

the sample. An snalysis of variance was made giving the following results:
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Table 13. Sample snelysis of variswce -

Soure Degroes fum of Mean
» of Freedoa Scuare Bquare

FParas within firme 54 4135.38 76.58

Between (irms - L3308 A30.00

Total 59 4890.38 $9.84

Since the musber of firms is less tham 60, the total variance sust
be put on a coamon basis by using

A?' <
5§~ abt (i-Us s
El
vhere 8’ s 76.58, s_ is 151.00, and M s 10. We have then
ﬂz y
§ « A2haL0 * 9(J6.08) - 24.02
10

The relstive precision for the fixed total size of sample is
2

"
Relative Precision « Bu = —B802 . 363
LI 151.580
The cluster ssmpling wmethod has S68 of the jrecision that s simple

randem sample of sise 60 has.



List of Counties by Five Economic Areas
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North North Eastern Southern Western
Central Eastern Livestock Pasture Livestock
Srain Dajry
Osceola Winnebage Grundy Guthrie Lyon
Dickinson Werth Marshall Adair Sioux
Emset Mitchell Tama Madison 0'Brien
Kossuth Howard Benton Harren Plymouth
Clay Winnesheik Linn Marion Cherckee
Pslo Alte Al lanakee Jackson Algnms Buena Vista
Hancock Cerro Gordo Jasper Union Woodbury
Pocahontas Floyd Fowesheik Clark Ida
Humbo ldt Chickasaw Iowa Lucas Bac
Wright Butler Johnson Monroe Momroe
Franklin Bremer Cedar Wapello Crawford
Calheoun Yayette Clinton Jefferson Carroll
Hebster Clayton Scott Taylor Harriscn
Hemilton Black Hawk Muscatine Ringgold Shelby
Hardin Buchanan Mshaska Decatur Audubon
Greene Delguare Keokuk Wayne Pottawattamie
Boone Dubuque Washington Appanccse Cass
Story Jones Leuisas Davis Mills
Dallas Henry Van Buren Montgomery
Polk Des Moines Lee Freemont

Page

List of Counties by Crop Reporting Districts
Northwest Horth Bortheast West Central

Central Central -
Lyon Kossuth Howard Woodbury Webster
Oscecla Winnebago Winneshiek lda Hsmilton
Dickinson Worth Alamakee Sac Hardin
Eemet Mitchell Chickasaw Calhoun Grundy
Siocux Hancock Fayette Monona Boone
0'Brien Cerro Gordo Clayton Crawford Btory
Clay Floyd Bremer Carroll Marshall
Palo Alte Humboldt Black Hawk Greene Tama
Flymouth Wright Buchsnen Harrison Dallas
Cherckee Franklin Delaware Shelby Polk
Buena Vista Butler Dubuque Audubon Jasper
Pocahontas Guthrie Poweshiek
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List of Counties by Crop Reporting Districts (continued)

East Southwest South Southeast
Central Lentral
Benton Pottawattamie Madison Mahaska
Linn Cass Warren Keokuk
Jones Adair Marion Washingten
Jackson Mills Unicn Louisa
lowa Hontgomery Clarke Wapelilo
Johngon Adams Lucae Jeffersom
Cedar Framont Momroo Henry
Clinton Page Ringgold Des Moines
Muscatine Taylor Decatur Davis
Scott Wayne Van Buren

Appanocose Lec

List of Counties by Seven Ecomomic Areas

Rerthwest Horth Northeast Southwest Southern
~Central
Lyon Osceola Winnebage Monona Guthrie
Sioux Dickinson Worth Crawford Adair
0'Brien Emmet Mitchell Harriecon Madison
Flymouth Kossuth Howard Shelby Warren
Cherckee Clay Winneshieck Audubon Marion
Buena Vista Fale Alte Allamakee Fottawattamie Adams
Woodbury Hancock Cerro Gordo Cass Union
Ida Pocahontas Floyd Mille Clarke
Sac Humboldt Chickasaw Montgomery Lucas
Carroll Wright Fayette Fremont Monroe
Franklin Clayton Page Wapelle
Calhoun Butler Jeflerson
Webster Bremer Taylor
Hamilton Black Hawk Ringgold
Hardin Buchanan Decatur
Greene Delaware Wayne
Boone Appancose
Story Davis
Dallas Van Buren
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List of Counties by Seven Econcmic Areas (comtinued)

Rast Scutheast
Central
Grundy Linn
Marehall Jones
Tama Dubuque
Benton Jacksen
Jasper Johnson
Poweshiek Cedar
lowa Clinton
Mahaske Scott
Keokuk Muscatine
Washirngton Louisa
Henry Des Moines
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