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CHAPTER I 

INTRODUCTION 

It is generally recognized that a great deal of variability exists 

in farm land prices. Persons involved in making predictions of farm land 

prices make them for different reasons. Some predictions are made for 

loan purposes, while others are made for the market value. When predic 

tions of market value are not in agreement with the actual sale price the 

predictive system has failed to explain the variability present in farm 

land prices. The income capitalization method and the comparative method 

are examples of two popular predictive systems. Income capitalization 

fails to explain variability in prices of farm land in areas having a 

heterogeneous cross section of income sources. The comparative method, 

likewise, encounters difficulty in predicting when the physical assets 

and surroundings are heterogeneous. 

This variability in farm land prices calls for an explanation. The 

intent of this thesis was to provide an explanation of this observed vari 

ability. An explanation was defined and used as the degree of association 

which existed between variables which could be used for predictions. The 

specific objectives are; (1) to isolate variables that can be measured 

and used as "explainers" of variability in farm land prices, (2) to use 

least squares regression techniques in estimating parameters for relevant 

variables included in a predicting equation, and (3) to present the tech 

niques used in selecting explanatory variables. 

Economic theory has advanced two concepts that purport to explain 

differences in prices paid for farms. These are productivity theory and 
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indifference theory. Both concepts, along with a discussion of the im 

perfection in the land market, are presented in Chapter II to show the 

difficulty of their application. Most researchers in the past have made 

indirect use of these concepts in attempting to explain variability in 

prices. Certain statistical problems are encountered in using the methods 

employed by past researchers. These will also be discussed in Chapter II. 

In the absence of verified theory the accomplishment of the first two 

objectives becomes difficult. Therefore, ths statistical procedure necessary 

to reach these objectives is critical. When parameters are estimated by least 

squares regression techniques, parameters are obtained for each variable in 

the equation. However, an error term, the residual, is also obtained. This 

error may be caused by error in the selection of the form of the algebraic 

equation and/or by excluded variables. The intention of this thesis was to 

select a combination of independent variables for a linear equation which 

gave the smallest error term or the "best fit."^ Those variables which gave 

the "best fit" were considered as the explainers of variability in farm land 

prices. 

Chapter III is used to discuss the possible independent variables 

selected for this study. A description of the continuous and discontinuous 

variables, their measurement units, and how they were obtained will be given. 

A discussion of the survey area, the qualification of the respondents, and 

the interview procedures will also be presented. 

Chapter IV is devoted to a discussion of the use of continuous vari 

ables in linear equations. Simple regression expresses the simple relation-

^It is recognized that another fornn of algebraic equation might give 
a better fit for the same combination of variables; however, other equations 
were not fitted due to difficulties involved in hand calculation. 
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ship between an independent variable and the dependent variable. The 

writer points out that a simple regression equation explains a small por 

tion of the variability in the dependent variable. As previously pointed 

out, this error may be due to an error in selecting the form of the alge-^ 

braic equation and excluding relevant variables. There will be a discussion 

of the methods of reducing the error by the selection of the correct alge 

braic form of the equation and by the inclusion of additional independent 

variables. Different combinations of independent variables will be analyzed 

in an attempt to explain the variability of farm land prices, 

Biserial correlation is used to express the degree of association of 

changes in the dependent variable with changes in a discontinuous independent 

variable in Chapter V. The relevant discontinuous independent variables will 

be chosen and procedures for including them in a multiple regression are 

shown in Chapter V. Finally, in Chapter VI, a summary of the analysis is 

presented and followed by the conclusions of this thesis. 



CHAPTER II 

CONCEPTUAL PROBLEMS AND STATISTICAL TECHNIQUES 

OF ESTIMATING UND VALUES 

Two concepts have been advanced in economic theory that piorport to 

explain differences in prices paid for farms. The first of these concepts 

is resource productivity theory. The usual procedure has been to attempt 

to explain at least part of the variability in land prices by differences 

in soil capabilities, soil uses, and subsidence patterns. The second con 

cept is indifference analysis. The usual procedure here has been to explain 

variability in land prices l:y variation in responses to questions believed 

to reflect differences in tastes and preferences. Imperfections in the 

market for land and difficulty in specifying the relevant production and 

indifference relationships renders an empirical interpretation of these conr-

cepts exceedingly difficult. The problem of an imperfect market is dis 

cussed in the succeeding section. Next, difficulties in describing the 

production and indifference relationships will be discussed. Finally, 

alternative statistical methods used in attempting to explain variability 

in land prices using specific "explanatory" variables will be presented. 

I. IMPERFECTIONS IN THE MARKET 

Imperfections in the market for farm land prices arise from; (l) lack 

of knowledge on the part of both buyers and sellers, (2) indivisibility of 

assets, and (3) strategies in bargaining. There is no central land market 

(such as the grain market) where land can be sold. If the buyer does not 

see the tract, he buys by description and the description of property is 
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limited due to the lack of a standard of comparison. If a central land 

market existed, all prospective buyers and sellers could meet and bid 

against each other and determine price. In effect, there is no workable 

system in operation to distribute information among all prospective buyers 

and sellers as to the items potentially available for sale. Another factor 

leading to imperfections in the land market is the indivisibility of assets, 

i.e^., a farm is usually sold as a unit and not as individual parts such as 

buildings, water, other rights, and privileges; therefore the price deter 

mining operation of the market tends to be ineffective in establishing 

specific prices for these parts. 

To further complicate the picture, the buyers and sellers may use 

bargaining strategies. Each buyer and seller may be trying to obtain the 

optimum benefit of the sale, and therefore tends to offer a price that may 

be different from the price he is willing to give or accept. He may do 

this with the expectation of getting a better price at the expense of the 

other party, but at the same timie he may not offer a price that will dis 

courage the other, party from bargaining. Therefore the actual sale price 

may be determined by the relative bargaining ability of the buyer and 

seller.^ 

Game theory will provide optimum solutions or strategies for the 
bu^r and seller. But, to use game theory to explain variability in land 
prices would require quantification of the strategies. The following pub 
lication demonstrates a technique for determining strategies in farmer 
purchases of machinery: Albert N. Halter and John W. Hubbard, Farmer's 

of Strategies^ Machinery Trades, Kentucky Agricultural Experiment 
Station Progress Report 03 (Lexington: Kentucky Agricultural Experiment 
Station, 19$9). 



II. SPECIFICATION OF nESCmPTIVE RELATIONSHIPS 

An empirical interpretation of the production process or the indif 

ference phenomenon would involve; (1) specification of relevant variables 

and (2) specification of appropriate algebraic equations that would be de 

scriptive of the process or phenomenon. The difficulties of applying these 

two concepts to explain variability in land prices becomes apparent. The 

only check on the adequacy of the specification of variables and equations 

would be the agreement of the deduced solution; that is, predicted land 

prices with observed pricest An explicit assumption of these concepts is 

that technology, in the case of production, and tastes or preferences, in 

the case of indifference analysis, remain the same.^ J^om the practical 

standpoint we do know that technology and tastes or preferences change. 

Ifence, a continual revision of the descriptive relationship would be neces 

sary to predict or explain the variability in land prices. 

III. ALTERNATIVE STATISTICAL APPROACHES TO 

ESTIMATING UND PRICES 

Productivity analysis and indifference analysis in their "pure form" 

are impractical to apply. Thus, researchers in the field of land value 

have simply sought to isolate factors thatwere associated with farm real 

estate value. The key to this research has been specification of the most 

important or influential variables. Statistical methods used for measuring 

the influence of various variables have generally followed two techniques: 

2'^The writer recognizes the limitation to making interpersonal com 
parison of tastes and preferences. 
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(1) tabulation (averages and cross classification) and (2) regression 

(simple and multiple regression). The type of variable, either continuous 

or discontinuous has indicated the statistical technique to be used in 

analyzing the data. Each technique has advantages and limitations in its 

use. An example of each statistical technique will be shown and discussed 

in subsequent subsections. 

Tabular Analysis 

Tabular analysis has been a popular tool for analyzing data for study 

of variables that influence land prices. The procedure may be better known 

as cross classification and averaging. An example of the use of cross clas 

sification is shown in Table I. There were two independent variables which 

were believed to influence the price per acre. These independent variables 

were! (1) type of road and (2) distance to market. The dependent variable 

was average price received for farms falling within a given distance inter 

val to market and on a certain type of road. For example, land 0 to 2.5 

miles from a market and on a dirt road showed an average value per acre of 

$l60,00. The average value per acre for farms on dirt roads decreased 

$5.Q0 per acre when the distance to market was increased one class interval. 

This cross classification attempts to measijre the change in the dependent 

variable when one of the independent variables changes while the other re 

mains fixed. 

The main advantages of cross tabulation are that it is rather simple 

and can be used when non-quantitative variables are believed to explain the 

dependent variable. The main disadvantages of cross classification are; 

(1) the large number of cases required for conclusive results and (2) it 

provides no measure of tlie strength of the relationship between variables 



TABLE I 

CROSS TABULATION ON BASIS OF STATE AND DIRT ROADS 
AND DISTANCE TO MARKET (MILES)a 

Dirt Roads state Roads 

Distance Value Distance Value 
to market per acre Acres to market per acre Acres 

0160 2,5it6 0- 2.5 0180 1,1+98 

2.5- 155 U,ioU 2.5- ii.5 173 2,309 

U.5- 6.5 133 2,161 ■U.5- 6.5 203 210 

6.5- 8.5 131 1,352 . 6.5- 8.5 138 712 

6.5-10.5 127 155 8.5-10.5 189 1+0 

10.5-12.5 78 75 10.5-12.5 169 102 

^Source: G. C. Haas, Sale Prices as a Basis for Farm Land 
•Appraisal, University of Minnesota Experiment Station, !Itechnical~Bulle-

CMtin 9, November, 19^2, p. 16. 
I 

o 
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under observationj hence, a predicting relationship cannot be obtained. 

(However drift lines can be constructed that at least show a general tend 

ency®) 

Regression Analysis 

The use of statistical regression techniques tends to avoid some of 

the problems of cross classification^ such as computing predicting equations 

and analysis of continuous variables that are not provided for by the use of 

tabulation. The regression technique expresses the relationship of the de 

pendent variable with one or more independent variables.^ 

An example of how regression has been used to study the factors in 

fluencing land values can be found in Table II. An equation of the form 

Y = a + b]_X]_ + b2X2 + b^X^ + b]j^X[^ + U was fitted to the data where: 

Y denoted value of the farm, 

X-]_ denoted acres of flue-cured tobacco allotment, 

X2 denoted acres of cropland, 

X^ denoted value of buildings, 

Xj^ denoted acres of non cropland, and 

U denoted errors from specification of the form of 

the equation and excluded variables. 

This linear equation was fitted to data from three areas of Virginia 

and North Carolina, Each of the regression coefficients (b^) reflects the 

amount of change in the dependent variable expected as a result of a one 

unit ctenge in the independent variable while all other independent variables 

^A discussion of least squares technique will not be given here since 
this is not the intent of this thesis. 
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are held constant. For example, an increase of one acre of tobacco allot 

ment in the first area with all other held fixed would predict an increase 

of $1017.00 in the price of the farm. A standard error can be computed for 

each regression coefficient which provides a measure of reliability of a 

given coefficient (Table II). In addition, regression technique provides a 

measure of the "goodness of fit" obtained for a specific equation. The 

"goodness of fit" is referred to as the coefficient of multiple determina 

tion which expresses the per cent of the total variation in the dependent 

variable that is explained the variations in the independent variable. 

The least square regression technique can be very useful in observing 

continuous variables. It allows the researcher to: ,(1) consider the rela 

tionships between a dependent variable and several independent variables 

simultaneously, and (2) attach probabilities to statements concerning the 

"goodness of fit" or reliability of the regression coefficients.^ However, 

certain problems often arise in connection with regression analysis. These 

are: (1) spurious results can be obtained, i.e., the results are only as 

good as the logic in conceptualizing the equation, (2) large intercorrela-

tions between the independent variables tend to increase the variability of 

the regression coefficients, and (3) intercorrelations among independent 

variables make it difficult to interpret the regression coefficients. 

^These statements can only be made when the data conform to a set 
of rigid assumptions. 



CHAPTER III 

MEASUREMENT OF VARIABLES BELIEVED TO EXPLAIN 

VARIABILITY IN LAND VALUES 

The concept of a production or an indifference surface was discussed 

in the preceding chapter as possible "explainers" of variatiop in land 

values. However, it was pointed out that the variables and equations neces 

sary for an empirical interpretation of these concepts would be difficult 

to acquire. Work in previous studies ̂ ve reflected attempts to isolate 

variables that could be used in simple explaining models. This study was 

also concerned with specifying simple equatipns and variables to "explain" 
rr 

variability in land values. Before these simple equations qould be used, 

it was necessary tos (I) specify and measure variables believed to "explain" 

some variability in land prices and (2) acquire the data. The first section 

of this chapter is devoted to a discussion of possible variables, and thp 

second section is concerned with acquisition of the data. 

I. , POSSIBLE VARIABLES 

The variables selected for this study were, in general, the same 

types of variables used in previous studies. However, variables that were 

found to have no influence on farm land value in other studies were not con 

sidered. Some new variables were added with the intention of explaining 

more of the variation in land values. For example, some studies used total 

improvements as one of the independent variables whereas a component break 

down of total improvements was obtained for this thesis. The dependent 

variable for this thesis was sale price per acre, Five general categories 
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of independent variables specified for measuMment were: (1) improvi^inents, 

(2) roads, (3) location^ (U) natural physical characteristics, and {$) others. 

Some of the specific variables measured under each of the five general cate--

gories were continuous variables whereas others were discontinuous. The pon-r 

tiriuous and discontinuous variables xd-ll be discussed in the next two sections• 

Continuous Variables 

Continuous variables were those in which an arithmetic number qould be 

used to express the magnitude of the variable over a large range of numbers. 

The units in which each specific variable within a category was expressed -

varied* The categories were expressed as follows: (1) improvements in dpl-r 

lars, (2) roads in feet, (3) location with reference to highways in miles, 

(U) natural physical characteristics in per cent, and (3) pthers either in 

per cent or acres. The dependent variable, price per acre^ was expressed in 

dollars. 

Improvements. The improvement category consisted of man-made objects 

which were subject to depreciation. This category included; (l) value of 

main dwelling per acre, (2) value of malii dwelling per farm, (3) value of 

main bam, (I4.) value of other bams, (^) value of total improvements, (6) 

value of total improvements per acre, and (7) value of total improvements 

minus the value of the main dwelling. The total improvement category was 

the STiii of the dollar values of all dwellings; barns, silos, milking houses, 

tool sheds, chicken houses, hog houses, pump houses, other buildings, and 

fences. Total improvements per acre was obtained by dividing the value pf 

the total Improvements by the number of acres in the farm. 

Pricing the items included in these categories was exceedingly diffi-
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cult and subject to judgement errors. An estimation of the value of each 

of the specific variables classed as improvements was obtained hy using 

the owner's estimates, the enumerator's estimates, and an appraisal library 

of the United States Department of Internal Revenue.^ Each respondent was 

asked to value each item at the date on which he bought the farai.^ 

There were five ways in which each of these estimates could agree. 

First, when the farmer's and the enumerator's estimates agreed rather closely, 

the farmer's estimate was used as the value of that item. Second, when the 

farmer's estimate and the estimate made from the tax reference agreed 

reasonably well, the farmer's estimate was used. Third, when the enumera 

tor's estimate and an estimate from the tax reference were about the same, 

the enumerator's estimate was used. Fourth, when no agreement was found 

between the three estimates, the enumerator, who had considerable experi 

ence in appraisal, referred these estimates to a local realtor who made an 

independent estimate. The estimate chosen for the value of that item on 

that particular farm was the estimate that most closely agreed with the 

local realtor's estimate. Fifth, when all three estimates were about the 

same, the farmer's estimate was used. In general, all three estimates were 

about the same. (The tax reference served as a guide, but the farmer's 

^The reference library of the Department of Internal Revenue is a 
composition of various tables, photographs, sketches, and formula collected 
in bulk form and used by some of the Internal Revenue Agents as references. 
No specific reference can be given as to name or content because the content 
is continually changed hy the addition of articles, notes, and references. 

^AU farms contained in this study were purchased in a two year 
periodj therefore, the maximum time lapse was twenty-five and one half 
months from the date of the sale to the date of the enumeration. The 
schedules were completed prior to August 1^, 19^7. 
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estimate was most useful since it probably expressed the decision price of 

the items.) 

Roads» One variable was considered under the general road category. 

This variable was the amount of road frontage expressed in feet. Road front 

age was defined as the number of feet of farm land that bordered on a public 

road.^ Road frontage was obtained by measurements from aerial photographs 

and maps. In cases where neither photographs nor maps were available, a 

measurement was obtained from a sketch based on the adjusted deed description. 

Location. The category of locational variables consisted of distance 

to two lane highways and distance to a four lane highway. Distance was de 

fined as the miles the farmer normally drove until he reached a specified 

class of highway.^ 

Natural physical characteristics of land. The category of variables 

denoted as natural physical characteristics of land included the physiogra 

phy and land use of the tracts in question. These variables included: (1) 

a soil index, (2) per cent of class I soil, (3) per cent of class II soil, 

(U) per cent of class III soil, (5) per cent of class IV soil, (6) per cent 

of class V soil, (?) per cent of farm in improved pastures, (8) per cent of 

farm in unimproved pastures, (9) per cent of land less than 2000 feet of 

water, (10)per cent of land between 500 and 2000 feet of water, (11) per 

•^The type of road frontage will be discussed under the section on 
discontinuous variables. 

^Other locational variables will be discussed in the section on dis 
continuous variables. 
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cent of land over 2000 feet distant from water, (12) per cent of land irri 

gable, (13) per cent of land in woodland and wasteland, and (lij.) per cent 

of farm in level land.^ 

The per cent of estch of the five classes of soil on each farm was 

obtained 1::^ measwing the amount of land area in each soil class from a 

soils map and dividing that number by the total size of the farm. A soil 

productivity index was obtained by assigning class I soil a value of 1.00, 

class II soil a value of ,80, class III soil a value of .60, class IV soil a 

value of .ii-O, and class V soil a value of .20. The value of each of the soil 

classes was multiplied by the per cent of that class of soil on the farmj 

then summed and designated as an index of soil productivity. The per cent 

of the farm in improved pastures and unimproved pastures was obt^ained by 

having the farmer to classify his pastures as improved or unimproved. Then 

the enumerator measured the size of the field and divided its acreage by the 

number of acres in the farm. The percentage of land within specified disi-

,tances from water was obtained by having the farmer point out all sources 

of water and indicating the accessibility of the source to his livestock. 

The. distance the livestock traveled was measured by the enumerator. These 

distances were then used to obtain the percentage of land within a specified 

distance from water. The per cent of the farm,irrigable was obtained by 

asking the farmer to estimate how many acres he could irrigate. The number 

of acres was then divided by the size of the farm. The per cent of woodland 

and wasteland on the farm was obtained by asking the farmer to estimate his 

^Sources of water will be discussed in the section on discontinuous 
variables. 
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acreage in woodland and wasteland. These acreages were divided by the size 

of the farm. The per cent of level land in the farm was obtained by asking 

the farmer to estimate the nvraiber of acres in the fai^m that were level abd 

his estimate was then divided by the farm size. 

Other. Variables in the category denoted as other were not neces 

sarily distinguishable or applicable to the other categories. It included; 

(l) acres in farm, (2) per mil of farm in tobacco allotment, (3) acres of 

easements, (ij.) per cent of easements tillable, and (5) per cent of easements 

pasturable. Acreage in the farm, was measured from aerial photographs and 

other maps. Acres of tobacco allotment were obtained from the County Agri 

cultural Stabilization Committee office. Acreage in easements were estimated 

by the fanner and checked against TVA records. In cases of close agreement, 

the TVA record was used. When a large disagreement in the farmer's estimate 

and TVA records was found, the fanner was asked to reestimate the amount in 

easements and if not verified, the TVA record was used. The farmer's esti 

mate was used to gain assurance that a proper description had been made of 

the easement. The per cent of tillable and pasturable easements was ob 

tained by asking the farmer to estimate the number of acres in each use class 

and dividing it by the size of the easement. 

Discontinuous Variables 

The discontinuous (dichotomous) variables were those to which re 

sponses to specific questions in each of the five categories were non-

quantitative. The five categories of responses to specific questions were; 

(1) improvements, (2) roads, (3) location, (h) natural physical character 

istics, and (^) others. 
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Improvements. These variables were shown as continuous variables in 

the preceding section. However^ they were also used as discontinuous vari 

ables in the analysis presented in Chapter V. and responses were 

used to indicate the presence of: (1) tenant houses (secondary dwellings), 

(2) silos, (3) milking houses, (it) tool sheds, (5) chicken houses, (6) hog 

houses, (7) pump houses, (8) other buildings, and (9)fences. 

Roads. The category denoted as roads was defined as the type of 

avenue of entrance or exit to or from the main dwelling. The types considered 

were those provided for ty public monies which were considered as appurtances 

to the farm. Roads were classed as: (1) no road, (2) gravel roads, (3) dirt 

roads, (h) two lane,asphalt roads, (5) two lane highways, and (6) four lane 

highways• 

Location. Two variables were included in the location category. The 

owner of the farm was asked to estimate the distance of the present farm from 

the place he was reared, and his previous residence. The responses to eaoh 

of the respotive questions were denoted as m when the distance was greater 

than three miles and^when the distance was less than tte-ee miles. These 

questions were'asked with the intention of determtoing the influence of clan-

niihness on land values.^ 

Natural physical characteristics of land. The discontinuous variables 

included in the natural physical characteristics category were the sources 

of water available on the farm. The spoifio sources included were presence 

/ 

°A three mile breaking point was used since there were no observations 
between three and ten miles. The breaking point could have' been defined at 
ten miles. 
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of;. (1) poiKjs, (2) springs, (3) wells, (li) creeks, and (^) rivers. When 

one or more of each source was present, the response was yes and if none 

were present, the response was no. 

Other. The category of other included those discontinuous variables 

that were not necessarily includable in the other categories. The variables 

included in this category were further classified into three sub-categories. 

These were: (1) the intended use, (2) the availability of services, and (3) 

the ownership of mineral rights. The respondent was asked if he intended to: 

(1) enlarge his farming operations with the purchase of this farm, (2) live 

on the new farm, and (3) engage in full-time or part-time fanning or use the 

farm as an investment. Availability of services included the presence of 

electric power, telephone, mail route, school bus route, and milk pick-up 

route. The ownership of mineral rights was obtained from the titles. 

II. ACQUISITION OF DATA 

The source of data for this study was from 63 interviews with all the 

persons who had purchased farm land with fee simple titles in Jefferson 

County, Tennessee, during the period July 1, 19^$, to June 30, 19^7. In 

other words, the total population was obtained for a given set of qualifi 

cations. This study makes no attempt to predict how various variables 

affect farm land prices in other areas or in different time periods. How 

ever, in some circumstances at least, the results found in this study may 

suggest possible "explainers" and methods to be used in explaining vari 

ability in farm land prices in other areas. The area was chosen because: 

(1) of its similarity to Upper East Tennessee, (2) it avoided some price 

variability due to differences in the political and socio-economic charec-
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teristics among counties, and (3) it lowered the cost of obtaining the data. 

The following subsections will describe: (1) the area, (2:) the qualifica 

tion of the respondents, and (3) interview procedure. 

Descrlption of the Area 

Physiographically, the oounty is situated within the groat valley of 

East Tennessee and covers 312 square mlless The hlgtoit elevation in the 

great valley is about 2,100 feet above sea level at Bristol. The valley 

slopes gradually southweatward to an elevation of about 600 feet near Chatta 

nooga. The Holston and French Broad Rivers are the two main streams in the 

oounty. There are many small perennial streams which provide a supply of 

water for a rather large proportion of the prmanent pastures. Springs are 

rather eofflmon In the limestone valleys, and some of the,large ones are 

aetual]4r eutflewlngs of subterranean streams. 

The 19^0 Census showed a population of approximately 19,66? people. 

About l6,03it of this total were classed as rural population. The remaining 

3,633 was defined as urban population. The Census showed 2,266 farms which 

averaged 71.3 aeres in siaej these farms averaged |8,17? in value. Major 

sources of agricultural income ranked aooordlng to the value of the product 

sold were crops, livestock, dairy, and miscellaneous sales. A total of 21 

industries employed 837 people and had a payroll of $1,882,000.''' 

Khoxville and Morristown are the major trade centers outside the 

county. Dandridge, the county seat, is about 30 miles from IQioxvllle and 

22 miles from Morristown. The major trade centers within the county are 

Censuses of Population and Agriculture, United States Depart 
ment of Commerce, Bureau of Census (Washington: Government Printing Office, 
1936). 
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Dandrldge and Jefferson Cityt Major transportation facilities are provided 

by The Southern Railway and U. S. Highways llE, 25E, 2^, and 70, Several 

stat? highways are also located in the county. 

Qualification of Respondents 

Researchers engaged in analyzing farm land values have used sales data, 

owner's opinions, appraisal reports, and census data. Sales data appeared 

to be the source nearest the realm of faimer experience. Farm transfers have 

been used to represent sales data* However, farm transfers per se are not 

generally descriptive of the actual conditions of the sale. Therefore, bona 

fide fee simple title transfers were used in this study. The study was ex 

tended over a two year period in order to obtain enough observations for 

meaningful analysis. In summary, the qualifications for respondent inter 

view were: (1) the farm was purchased in a bona fide sale, (2) a fee simple 

title was conveyed from grantor to grantee, and (3) the title was conveyed 

in the period beginning July 1, 19^^, and ending June 30, 19^7. These quali 

fications will be discussed in the following sub-sections and are followed by 

a discussion of the method in which the data were collected. 

Bona fide sale price. A bona fide sale price as used in this study 

was defined as the consideraticn agreed upon by the buyer and seller. The 

bargainers engaged in the act of transferring ownership were acting as indi 

viduals and thus not representing an estate, a court, a trustee, or the state. 

For example, farms sold for payment of taxes, right of eminent domain, fore 

closure, or settlement of an estate were excluded from the survey. Instances 

where the property was transferred as a gift or at reduced prices were estab 

lished ly asking the respondent if either of the situations occurred. When 
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either oociwred, the respondent was dropped from the study. Bona fide sales 

prices were assumed to be those that were representative of the true free 

marinet value. 

Fee simple title transfers. A fee simple title as used in tl:4s study 

was defined as the total nights in land capable of being conveyed Tiy an 

individual. Titles which showed encumbnances shch as reversiorjers, entail-^ 

ments, or.grantor's liens were excluded. Those containing furnisher's liens, 

mechanic's liens, tax liens, attachments and mortgages were excluded from 

the study if they were unknown to the purchaser. Reversioners and entailments 

were excluded as they would tend to lower the. value of the farm. Lack pf 

knowledge of.other encumbrances would tend to raise the actual purchase price 

because the buyer woijld have to bring suit to become free or would have to 

pay the amount of the encumbrance. 

Sales period. The period July 1, 195^, to June 30, 1957, was used in 

order to obtain sufficient numbers of observations for the analysis to be 

presented in the next two chapters. It was assumed that changes in the 

price level in the local economy were npt significant during the period. 

This assumption appeared reasonable since no pew industries were established 

and no new important roads^ dams, bridges, or buildings were constructed.® 

Interviewing Procedure 

Three steps ̂ ere involved in obtaining the survey data. The first 

step was a visit to the Jefferson County Court House to select the observa 

tions for study (the total population) and determine the approximate sale 

O 

°A t test on the average price per acre of the four six months periods 
showed no significant difference in the mean value per acre. 
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price. The second step was to visit the list of. the respondents selected 

from the Court House. The third step was to visit other sources of informa 

tion to acquire data that was not obtainable from the buyer. These three 

steps will be discussed briefly in the following sections. 

Court House. The primary purpose of the visit to the Court House was 

to secure title transfers that met the qualifications set forth in the 

previous section; that is, bona fide sales of fee simple titles that were 

transferred between July 1, 1955^ and June 30,; 1957. 

This step in the collection process consisted of an examination of 

appropriate record books.9 Warranty Deed Books are arranged according to 

the time the<deed was recorded. An examination of deeds recorded between 

the dates of July 1, 1955, and June 30, 1957, provided a list of all trans 

fers between those dates. This examination also provided information that 

led to the elimination of some,of the transfers where less than'a fee simple 

title was conveyed. The Reverse Index, and other appropriate references, 

established the reverse chain of title for the minimum time requirements of 

this study#^^ After chains of titles were established, an examination of 

the Direct Index and. other appropriate references showed the amount of title 

interest conveyed in the last transfer. Specific attention was given to 

transfer of mineral rights, fee simple reversioners, fee tail, right of 

ways, recorded leases, retained life estates, mortgages (Trust Deeds), and 

^See Appendix A for copy of the form used in the Court House. 

l^Worley v. State, 75 Tennessee 382 (1881), 78 ALR ll6, 

^^The title was searched backward for four previous transfers or 
25 years, whichever was greater. 
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liens. All titles containing reversioners, retained life estates, and/or 

entailments were eliminated from the study in compliance with the specifica 

tions set forth in the previous sub-section. A description of the tract 

was obtained from the register's office in addition to an approximate sale 

price (stated in the deed and/or inferred by revenue stamps), location of 

the tract, and information used to partially determine if the sale was bona 

fide• 

The records of the courts having jurisdiction in Jefferson County 

were examined to ascertain if the tract in question was in court. If it was 

attached, then it was excluded from the study because the owner could not 

pass full title. The Federal Tax Lien Book was examined to ascertain if 

the grantor (seller) or his predecessors in title had a lien filed against 

them (hence against their property).^ 

Farmer. The visit to the farmer was made to ascertain if he quali 

fied for the interview. If he qualified, he was asked what he peid for the 

farm and other appropriate questions pertaining to variables specified 

earlier in this chapter, e.g., value of improvements, distances, sources 

of water, and purposes of purchase. 

Since the respondent qualifications required special treatment and 

are not necessarily shown qn the interview form, this step of the collection 

of data will be discussed briefly. The purchase price given by the respond 

ent was checked against the value (if any) shown by the deed. Questions 

V. State, Tennessee 382 (1681),28 TOA 212. 

^^Venditioni exponas, 23 TOA 6^7, 6^0, 66^. 
^^^26 USOA 3670, 3678, 3679. 

Appendix B for farmer interview form. 
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(implied by but not stated in the schedule) were asked about siny encumbrances 

in the title and appropriate corrections were made if justified or if not 

justified the interview was terminated and the transfer was excluded from 

the study on the basis of qualifications. As an example, the enumerator 

asked the question, "Is there a mortgage on this farm?" If the respondent's 

answer was "yes" and the record showed that there was a mortgage, then an 

adjustment was made in the purchase price to show the assumption of the debt 

if not already included in the purchase price. If the respondent answered 

"no" and the record showed an outstanding mortgage, the enumerator continued 

to probe for an answer that would indicate that the respondent had knowledge 

of an outstanding mortgage. When the enumerator decided that the respondent 

knew nothing about the mortgage then the interview was terminated. Great 

care was used to prevent the respondent from acquiring information about the 

title from the enumerator. The questions on the title were not specific or 

asked at any specific time, and the interview was not terminated abruptly or 

at any specific time. The questions were asked in this manner to avoid imple 

menting conflicts between the present owner and his predecessor in title. 

Furthermore, great care was exercised to keep the respondent from gaining 

the impression that the enumerator was a lawyer or attempting to practice 

lawt 

Another question requiring special treatment was that of determining 

if the purchase and sale was bona fide. There were several questions in the 

schedule for the purpose of determining if the transfer was bona fide. Any . 

transfers found to be mala fide were excluded from the study. 

Other sources. The seller of each tract of land in question was 

visited to determine the approximate farm size and the sale price. This 



 

 

information was used to verify the data obtained from the byyer and the 

title* In most instances these, sources agreed. 

. The Tennessee Valley Authority provided maps of some of the farms, 

information on improvements, distances to.various points, and amount of 

easeiiients. These were checked■ against the farmers' estimates. Some farmers 

were not aware of the size of the easements for a givpn power line• The 

Jefferson Cpunty ASO office, provided additional maps and aerial photographs. 

. . III. SUMMARY . 

This chapter has presented a discussion of possible variables to be 

used in explaining variability in land prices and the source and methods of 

obtaiihLmg.survey daha for this thesis. Continuous and discontiguous varia~ 

bles believed to explain land price variability were defined for five cate 

gories. These categories included improvements, roads, loqation, natural 

physical characteristics of the land, and others. The respondent qualifica 

tions were: (1) hhe farm was purchased in a bona fide sale, (2) a fee simple 
title was obtaimed for the farm, and (3) the. title to the farm was transferred 

between July 1, 19^^, and June 30, 19^7." 

From this'point on, this thesis will be devoted to analyzing h^ese 

data. Chapter IV will be used to discuss the results from analyzing the data 

by least squares regression techniques. Chapter .V is used to demonstrate the 

results of an.analysis of the discontinuous variables by using biserial corre 

lations. 
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CHAPITBR IV 

ANALYSIS OF CONTINUOUS VARIABLES 

It Is not difficult to observe a large amount of variation in the 

sale prices of farm land. The sale price and the appraisal report from 

various agencies are seldom in agreement. This wide variation in land 

prices calls for an "explanation." The intent of the remainder of this 

thesis is to select important variables that are associated with variation 

in farm land prices, ^ast squares regression will be used in this chapter 

to select continuous variables associated with the variations in farm land 

prices. 

The objective a't this stage was to obtain parameters for speoifio 

equations that would "explain" variation in these land prices. The equation 

in general form 1st 

Y f(Xx • Xj^ax ... a^jU) where, 

Y is the land price, Xj are the independent variables, aj are the parameters 

obtained by least squares, and U is the residual. The residual or error 

term (U) results from errors in the equation. This error arises from the 

improper selection of the algebraic form of the equation and excluding im 

portant Independent variables. Two statistical criteria which made use of 

the error term either directly or indirectly were used to select relevant 

variables. These werej (l) the independent variable had to be correlated 

with the dependent variable, and/or (2) the excluded independent variables 

had to be correlated with the calculated residuals. In most cases the in 

clusion of the excluded variable satisfying either criteria would result 

in a "better fit" when the new independent variable was not highly corre-
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iated with tlie independent variables already included in the equation.^ 

The first section of this chapter is used to demonstrate the simple corre 

lations of each of the independent variables with the dependent variable 

(land price). A discussion of the results of using several independent 

variables will be shown in the second section* 

I. SniPIiB REGRESSION 

The data were plotted using the price per acre as the dependent 

variable against each of several independent variables. The plot served 

to indicate the algebraic fo?m of the equation and to show the relative 

variability in the independent and dependent variables.2 The following 

independent variables vere usedt 

dollar value of main dwelling per aerej 

Xg total dollar value of improvements per acre less the 

value of the main dwelling per acre, 

X3 soil productivity expressed as an index, 

miles to a two lane highway, 

X^ miles to a four lane highway, 

X5 total acres in the farm, 

Xy per cent of farm in improved pasture, 

Xg per cent of land used for livestock less tihan 

2000 feet from water. 

^In cases where the excluded variable was correlated with the calcu 
lated residuals Its inclusion in the equation would at least remove some 
bias in the regression coefficients. 

2"^Selected scattergrams are shown in Appendix 0. 
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Xj per cent of farm Irrigable, 

X]_0 P®^ o£ farm in tobaooo allotment 

multiplied by 10, 

X]_2^ feet of road frontage, 

Xi2 P®^ of class I soil, 

Xl3 per cent of class II soil, 

^lU P®^ 0®^'^ of class III soil, 

X^i per cent of class IV soil, 

Xi6 pr cent of olafs V soil, 

total dollar value of main dwelling, 

X^S total dollar value of the main barn, 

Xxp total dollar value of other barns, 

XgQ total dollar value of improvements, 

Xgi total value of Improvements per acre, 

X22 pr cent of farm in woodland or wasteland, 

X23 per cent of farm in unimproved pasture, 

X2i| per cent of farm in level land, 

X2^ acres under easement, 

X26 per cent of easement tillable, 

X27 per cent of easement pasturable, 

X28 pr cent of land used for livestock 

tetween ^00 and 2000 feet from water, and 

X29 per cent of land used for livestock more 

than 2000 feet from water-
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A simple linear equation, Y = a + bK + U, was fitted to the data 

using each of twenty^nine independent variables and price per acre. The 
o 

results are shown in Table III. An examination of the scattergrams along 

with a low degree of linear correlation showed that the linear equation 

was not necessarily descriptive of the data in some cases. Thus three 

curvelinear equations were used to describe the simple relationship between 

the dependent and some of the independent variables. The three equations 

selected werej 

(1) Log Y o log a + b log X + log U, 

(2) Log Y a log a + b log X + c log X^ + log U, and 

(3)I = a + bX + cX2 + U. 

Table IV indicates how a "better fit" may be obtained by the use of 

different equations. The following variables were "fitted" with a simple 

curvelinear equations 

%Q P93!* niil of farm in tobaooo allotment 

Xj^iL amount of road frontage 

XiY value of main dwelling 

X;l8 "value of main barn 

^19 value of other bams 

Xgo value of total improvements 

Xg]^ value of total improvements per acre 

per cent of farm in level land 

X^s per cent of land between 500 and 2000 feet of water 

X29 per cent of land over 2000 feet from water 

^Several of the simple correlation coefficients were smqll. However, 
the data used comprised the total population^ thus all correlation coef 
ficients were the true population coefficients. 
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"TABLE HI 

SIMPLE LINEAR CORRELATIONS AND REGRESSION COBPFICIENTS USING 
PRICE PER ACRE AS THE DEPENDENT VARIABIE WITH BACH 

OF SEVERAL INDEPENDENT VARIABLES 
(N 63) 

Linear Equation®' 
Variable a b 

(Value of dwelling per acre) lU^.03i;8 + .1601 + .1173 

X2 (Value of other improvements per aore) lill.9i+97 + + .1763 

X3 (Soil index) litl.1191 + .1987 .Oilll;-

X|| (Distance to two lane highway) 2jSo,h$$o - .6203 .1033Ml 

X^ (Distance to four lane highway) 16^.3683 ^1.6l9l| , .1381-

Xg (Acres) 161.6^66 - .0987 + .1030 

X-7 (Per cent of improved pasture) 27.iil01 +3.2683 + .3682 

Xg (Per cent of farm less 
than 2000 feet of water) ^9.^221 +1.3790 + .3193 

X^ : (Per pent of farm irrigable) 2l\h*0$h^ + .2089 + .0913 

Xio (P®?* ®il 0^* in 
tobaoco alloiaent) lii3.7172 +I.1U03 + .08i;7 

Xti (Amount of road frontage) 138.8818 + .7681; + .2022 

X12 (Psn cent of class I soil) 160.0109 - •61;76 .17i;0 

^13 (P®n cent of class II soil) 136.2U38 + .9307 + .2196 

Xi[^ (Per cent of class III soil) 131.7238 + .0362 + .0067 

Xi^ (Per cent of class IV soil) 1U3.3791 + .7370 + .0992 

?l6 (Psn cent,of class I soil) l62.J46m -2.3319 .1627-

X]_y (Value of main dwelling) 123.9?67 + .91U8 + .3161 

X18 (Value of main barn) 128.7699 +1.3730 + .3i;90 

X^^ (Value of other bams) 133.3566 +2.7322 + .3i;90 

X20 (Value of total improvements) 116.9U97 + .9938 + *k$k3 
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TABLE III (continued) 

Linear Equation®' 
Variable a b r 

X2^ (Value of total impro-vements per acre) 128.^928 + .l;90U + .2552 

X22 (Pei^ cent of farm in woodland 
and wasteland) 125.03^0 -1.3629 - .i;910 

X22 (Per cent of farm in unimpro'ved
pasture) 131^.37^1; - .5130 + .23i;9 

169.5I1OO - -^2l|. cent of farm in level land) .7185 .255U 

X2^ (Acres of easements) 1^1.8^72 + .Oii39 

Xgg (Per cent of easement tillable) I5ii.l^20 - .2^78 - .0730 

X2'7 (Per cent of easement pasturable) l56.U31i; - .2300 - .0981 

X28 (Per cqnt of land between 
500 and 2000 feet of water) lU3.29lt6 + .2531; + .0829 

X2P (Per cent of land 
over 2000 feet of water) 196.0799 -1.3602 - .5171; 

= a + bX 
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The use pf a curvelinear equation in many cases Inqjreasea the value 

of the correlation coefficient because of its "fit" to the actual data. 

For example, the linear correlation coefficient between price per acre and 

value of the main dwelling was *3161 as compared to the logarithmic curve-

linear correlation coefficient of .7012. The linear correlation coefficient 

using value of total improvements as the independent variable was *k$h3 
77 

compared to the r of a parabolic equation of .6930. The per cent of farm 

in level land had a simple linear correlation coefficient of - .255Uj but 

when a parabolic equation was used to express the relationship, the correla 

tion coefficient was + .l;137r Table IV indicates that errors result from 

the specification of the form of the equation. 

The multiple regressions, which will be discussed in the next section, 

were for a linear relationshipj therefore, specification error from selection 

of the algebraic form may result in larger residuals. 

II. MULTIPLE REGRESSION 

The results of simple correlation did not explain muqh of the varia 

bility of prices of farm lands. It was the intent of this study to explain 

more of the variability in land price than was explained by these simple 

regressions, Thus, multiple regression was used in an attempt to explain 

more of the variability by combining Independent variables that were not 

highly intercorrelated. 

The form of the multiple regression equation used in this study was 

linear. It was noted that many of the variables had a "better fit," i.e., 

larger r's, when a curvelinear equation was used to describe the simple 

relationship. The use of a multiple curvelinear equation might have provided 
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a "better fit" in the multiple analysis. However, a miiltiple curvelinear 

equation was not used because of the difficulty of "fitting" by hand. Had 

an electronic qomputer been available, many other combinations of variables 

and algebraic equations could have been tested,. 

The first equation contained those variables that appeared to be the 

most important variables used by farmers when they were estimating the value 

of a prospective farm for purchase. These same variables have been cited 

as important influences in other studies.^ 

A linear equation was fitted to the data of the forms 

Y = a + . ♦ « + bn + U where, 

Y denoted price per acre, 

denoted dollar value of main dwelling per acre, 

Xg denoted dollar value of other improvements per acre, 

X^ denoted soil index, 

Xj^ denoted distance to two lane highway, 

X^ denoted distance to four lane highway, 

X^ denoted siae of farm in acres, 

denoted per cent of Improved pasture, 

Xg denoted per cent of land less than 2000 feet from water, 

Xp, denoted per cent of land irrigable, 

Xio denoted per mil of land in tobacco allotment, 

Xii denoted number (amount) of road frontage, and 

U denoted unexplained error. 

^See footnotes in Chapters 6, 7, 12, l6, and 18 William G. Murray, 
Farm Appraisal (The Iowa State College Press, 195U), and Frank H. Maier, 
James L» Hedrick, and W. L. Gibson, Jr., The Sale Value of Flue-Cured 
Tobacco Allotments (Virginia Polytechnic Institute Agricultural Experiment 
Station), Bulletin No, li;8, April, 1960. 
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The coefficient of multiple determination was The regression 

ooefficient shown in Table V represents the tirue population coeffioient for 

this particular equation and set of variables. The standard error of the 

regression coefficients (S^) were very large indicating a large amount of 

variability of this population of regression coefficients. The partial re 

gression coefficient indicated that each variable contributed a aTnq.1,1 degree 

toward explaining variability in the independent variable, price per acre. 

These results were not too surprising since some of the independent variables 

had fairly high intercorrelations and only two of the simple correlation co 

efficients were greater than .^0.^ 

Two criteria were set forth at the beginning of the chapter to seleot 

important independent variables. The first, correlation of the dependent 

and independent variables, was not satisfied by the first regression. Thus 

the calculated residuals from the first regression were plotted against the 

other eighteen (18) independent variables in the intention of satisfying the 

second criteria, i.e., correlation of independent variables with the residu 

als, These plots did not offer encouraging results for expanding the eleven 

(11) variable equation since none of the additional variables appared to be 

correlated with the calculated residuals. Therefore the first regression 

was not expanded by including more of the continuous indepndent variables. 

The diseentlnuous variables were analyaed blserial correlation as pos 

sible explainers of the residuals as will be discussed in Chapter V. 

A second equation was "fitted" to the data using only five indepndent 

variables since the criteria set forth at the beginning of the chapter did 

e Table in Appndix D. 



 

T
A
B
L
E
 
V
 

R
E
G
R
E
S
S
I
O
N
 C
OE

FF
IC

IE
NT

S,
 S
T
A
N
D
A
R
D
 E
R
R
O
R
S
 O
F
 R
E
G
R
E
S
S
I
O
N
 C
O
E
F
F
I
C
I
E
N
T
S
,
 

P
A
R
T
I
A
L
 C
O
R
R
E
L
A
T
I
O
N
 C
O
E
F
F
I
C
I
E
N
T
S
,
 A
N
D
 M
E
A
N
S
 F
O
R
 
..

. 
.
 

F
I
R
S
T
 L
I
N
E
A
R
 R
E
G
R
E
S
S
I
O
N
 

(r
2 
=
 .
U6

18
7)

 

r
Sb
 

X
 

(V
al

ue
 
of

 d
we

ll
in

g 
pe

r 
ac
re
) 

-
3
0
7
9
 

.
5
3
1
7
 

.
0
0
6
^
 

U
U
.
0
1
3
9
 

X2
 
(V

al
ue

 o
f
 o
th
er
 i
mp

ro
ve

me
nt

s 
pe
r 
a
c
r
e
)
 

-
1
.
0
1
2
7
 

.
6
8
3
8
 

.
O
U
1
2
 

2
9
.
7
7
7
8
 

X3
 
(
S
o
i
l
 i
n
d
e
x
)
 

. 
-

.
0
0
9
2
 

1
.
3
9
3
8
 

.
0
0
0
1
 

^
5
.
1
^
8
7
 

(D
is
ta
nc
e 

to
.t

wo
 l
an

e 
hi
gh
wa
y)
 

.
0
7
8
7
 

.
1
1
9
7
 

.
0
0
8
U
 

1
3
.
3
0
1
6
 

(D
is

ta
nc

e 
t
o
 f
o
u
r
 l
an

e 
hi
gh
wa
y)
 

1
.
2
1
9
9
 

.
3
9
3
2
 

.
1
^
8
8
 

1
0
.
6
6
6
7
 

(
A
c
r
e
s
)
 

.
3
3
5
5
 

.
3
2
1
5
 

.
0
2
0
9
 

9
6
.
8
8
8
9

X
6
 

(P
er
 c
en

t 
of
 f
ar

m 
in

 i
mp

ro
ve

d 
pa
st
ur
e)
 

.
1
5
1
3
 

1
.
5
5
U
O
 

.
0
0
0
2
 

27
.7

61
9 

X
8
 
(
P
e
r
 c
e
n
t
 o
f
 l
an
d 
l
e
s
s
 

th
an

 2
0
0
0
 f
e
e
t
 o
f 
wa
te
r)
 

.
3
h
h
9
 

.
1
M
9
 

.
0
1
1
6
 

6
7
.
1
9
0
3
 

(P
fe

r 
ce

nt
 o
f 
la
nd
 i
rr
ig
ab
le
) 

.
0
9
6
6
 

.
1
8
3
0
 

.
o
o
^
U
 

3
.
8
U
1
3

%
 

^
1
0
(P

er
 m
il

 o
f 
f
a
m
 i
n 
to

ba
cc

o 
al
lo
tm
en
t)
 

.
U
3
5
7
 

.
2
^
U
0
 

.
0
^
U
6
 

7
.
3
3
3
3
 

. 

^1
1 
(A

mo
un

t 
of

 r
oa

d 
fr

on
ta

ge
) 

1
.
0
9
2
1
 

.
3
6
2
3
 

.
1
5
1
3
 

17
.1

71
^6

 

a
 =

1
U
2
.
2
5
 

Y
 

(P
ri
ce
 p

er
 a
cr
e)
 

1
3
2
.
0
9
 



 

 

38 

not appear to give useful results in the first regression*^ 

The second regression was obtained b^r fitting the sanie form of 

linear equation to five variables in the iraprovenient category. Variables 

included in this regression werei 

Y denoted price per acre, 

*17 denoted value of main dwelling« 
Xi0 denoted value of main barn, 

denoted value of other barns, 

X20 denoted value of totel improvements, 

X21 denoted value of total improvements per acre, and 

U denoted the unexplained residual. 

The results from the eeeend regression are shown in Table VI. The 

eoeffioient of multiple determination was only whioh Indicated that 

less than twenty^five per cent of the variation in the dependent variable 

was explained by the regression. The simple correlation coefficients be 

tween the dependent variable and each of the independent variables was 

greater than .2^ but less than The intercorrelation between the inde 

pendent variables were exceedingly hlgh."^ This demonstrates the difficulty 
of obtaining a good,"fit" and interpreting the regression coefficients when 

a high degree of intercorrelation is present among the independent variables. 

Furthermore, four of the variables showed a curvelinear equation gave a 

A limited amount of computer time became available and four regres 
sions were obtained using five independent variables each. The capacity of 
the machine would only allow five independent variables to be used. The 
second, third, fourth, and fifth equations were "fitted" to the data using 
an electronic computer. 

7See Table in Appendix D. 
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"better fit" in the simple regression as was discussed in tl;ie previous 

section.® 

The third regression was obtained ty "fitting" a linear equation 

to the dependent variable (price per acre) and five variables in the natural 

plqrsical characteristics of land category. These independent va^'iaWes in 

cluded! 

f denoted price per acre^ 

Xg denoted acres in farm, 

Xy denoted per cent of dmiproved pasture, 

X22 denoted per cent of woodland and wasteland, 

X23 denoted per cent of unimproved pasture, 

X2|^ denoted per cent of level land on fann, and 

U denoted unexplained error. 

Results of this regression are shown in Table VII. The coefficient 

of multiple determination was .U506 which was about as good as the ones 

obtained in the first regression and much better than the second regression. 

Two of the simple correlation coefficients were about while the other 

three were less than .2^. The intercorrelations among the independqnt vari 

ables were small in comparison with the previous regressions.^ 

The fourth regression was obtained by "fitting" a linear equation 

to the dependent variable (price per acre) and five independent variables. 

These variables were! 

®5ee Table IV, page 33, 

^See Table in Appendix D. 
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U2 

Y denoted price per acre, 

X]LO denoted per mil of farm in tobacco allotment, 

X2^ denoted acres of farm with an easement, 

X25 denoted per cent of easement tillable, 

X27 denoted per cent of easement pasturable, 

X28 denoted per cent of farm between ^00 and 2000 

feet of water, and 

U denoted the unexplained error. 

Results of regression four are shown in Table VIII. The coefficient 

of multiple determination was •0^$2 which was greater than any of the simple 

coefficients of determination of the independent variables. The simple 

linear correlation coefficients (r«s) ranged from i006 to .098 (r^ .OOOO36 

to .0096).10 There were evidences of some high intercorrelation among the 

Independent variables. Furthermore, one independent variable was curve-

linearly related to the price per acre 

The fifth regression was obtained by '•fitting" a linear equation to 

the dependent variable and other independent variables, ^se variables 

were: 

Y denoted price per acre, 

X^ denoted distance to a two lane highway in tenths of miles, 

X^ denoted distance to a four lane highway in miles, 

Xp denoted per cent of farm irrigable, 

Xn denoted feet of road frontage. 

lOsee Table in Appendix D. 

llSee Table IV, page 33-
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denoted per cent of land over 2000 feet of wal^r^ and 

U denoted the unexplained varial^le. 

The results of the fifth regression are shovrn in Table IX< The oo-^ 

efficient of multiple determination was *32311 which was greater than any 

of the Individual siLmple linear coefficients of determination* The Inter-

dorrelatlon among the Independent.variables,was low. TW-o. of the Inde 

pendent variables^ X^ and Xtt j had a better fit when a curvellnear equation 

was applied as shown In the first section of this ohapter| therefore the 

multiple coefficient of determination (R^) tended to be lower when a linear 

equation was applied* 

15ie sixth regression was obtained by fitting a linear equation to 

the dependent variable and four Independent variables. The independent 

variables were selected for this equation by choosing the variables associ 

ated with the largest beta coefficients from the previous equations. These 

variables werei 

Y , denoted price per acre, 

X-jf denoted per cent of improved pasture, 

X20 denoted value of total improvements, 

X22 denoted per cent of woodland and wasteland, 

X25 denoted per cent of farm over 2000 feet from water, and 

U denoted the unexplained error. 

The results of the regression are shown in Table X. The coefficient 

of multiple determination was *52698 which was greater than any of the indi 

vidual simple linear coefficients of determination. The simple linear 

^2see Table in Appendix D. 
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oorre]^tlon coefficient (ris) ranged from to ,$1, The intercorx^lation 

was small. One of the -variables^ indicated that a curvelinear equa 

tion would give a better "fit" and would have increased the size of the 

multiple regression ooeffioient (R^). The variables,in this ec^uation wesra 
very similar to those in the first regression^^^ i.e.^ it contained variables 
associated with improvements, land usei and availability of water. 

The seventh regression was obtained by fitting a linear equation to 

the dependent variable and five Independent variables. The independent 

variables were selected on the basis of the build up" associated with 

that variable fraii the ecmiputer analysis on the data. The variables were« 

t denoted price pr acre, 

denoted miles distance to a four lane highway, 

X-^ denoted pr cent of improved pasture, 

%1 denoted feet of road frontage 
denoted pr cent of woodland and wasteland, 

X2P denoted pr cent of farm over 200G feet from water, and 

U denoted unexplained error. 

The cpfficient of multiple determination was ,7262 and was signifi 

cantly greater than any of the simple linear correlation coefficients (r's) 

which varied from .138 to .568. The intercorrelations ampng the indepndent 

■variables were small. It was pointed out in previous sections that the 

inclusion of -variables which were curvelinearly related tended to reduce 

^^See Table in Appndix D. 

^See Table in Appndix D. 

^^See Table in Appndix D. 
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the size of the In this eqijation only one of thei indepeyicjent variables 

showed a curvelinear relationship. Table IV shews that the simple linear 

correlation coefficient was ,202 and the simple second degree polynomial 

correlation coefficient was ,14.67) therefore, the multiple coefficient of 

determination would be larger if a curvelinear equation had been used for 

this particular variable. 

The regression coefficient b and the simple correlation coefficient 

were negative for the variable (distance to four lane highway). This was 

expected because as the distance that a person must travel increases) the 

value of,the fairni showed a deo3?ease as it follows the Von Thunen's theory^^ 

and the theory of marginal costs (cost of transportation) and returns. 

The simple correlation and the multiple regression coefficients were 

positive and linear for the variable Xy (per cent of improved pasture). For 

each increase of 5 per cent in the amount of the farm that is in improved 

pastures with other variables held constant there was a corresponding increase 

in the value or sale price of the farm of $7,142 per acre. It may be assumed 

that the reason for this is the cost of Improving pastures is capitalized 

into the value of the farmer. However fact ijiay be the cause of this positive 

relationship, in that the prospective (actual) purchaser is willing to pay 

for the added beauty of improved pastures over unfmproved pastures assuming 

that improved pastures are more attractive than unimproved ones. 

The amount of road frontage (X-|i) had a negative regression coeffi 

cient (bii). The negative slope may be rationalized in that the farmer may 

build additional fences along a road which causes excessive amounts of road 

^^Raleigh Barlowe, Land Resource Economics (Prentice-Hall, Inc., 
Englewood Cliffs, New Jersey, 1958), p. 33. 
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fence that require additional maintenance. Roads tend to increase the 

surface water run off which may create a drainage problem to the farmer 

and the dividing of farm by a road may cause inefficiencies in the farm 

operation. 

The.regression coefficient for X22 indicated that for each increase 

of 10 per csnt in the amount of woodland and wasteland of the fam there was 

a corresponding decrease in the value per acre of This was expected 

because much of the land that is in this group is not suitable for farming. 

The woodland in Jefferson County is generally^ cut over and not suitable for 

being used as lumber. Also any land that was sold for commercial sawmilling 

purposes was excluded from this study. 

The regressiph coefficient for Indicated that for each 10 per cent 

increase in the amount of land over 2000 feet from adequate water for live 

stock there is a corresponding decrease of $7.9^ per acre for the farm. This 

can be explained by ths fact that livestock must have water and the availa 

bility of it has a great influence profitability of livestock enterprises. 

The farmer may take this into consideration in setting the price he was 

willing to pay for the tract of land, 

III. SUMMARY 

This chapter has shown the variability of the dependent variable 

(price per acre) around the regression mean by the use of selected scatter-
s 

grams. In Table IV it was shown that the use of a curvelinear equation 

would, in somp instances, provide a ''better fit'' to the data. In Table V 

it was shown that the eleven independent variables that were selected on 

the basis of previous studies would only explain per cent of the varia-
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bility of pricp per acre. Table VI showed the effect of high i^ter-

correlation on the interpretation of the multiple determination coefficient 

(R^)« Table VII indicated that the land'use pattern or natural character 

istics pf.the land were as good"an indicator of sale price as the variables 

selected from other studies# Table X indicated that the use of Improved and 

natural physical characteristics provided a better indicator than either 

separately. Table XI showed that the five variables used explained 73 per 

cent of the variability of the price per acre. Table XI showed that the 

five independent variables explained 73 per cent of the variability of the 

dependent variable, price per acre. The error may result frpm the wrong 

algebraip equation or excluded variables. The excluded variables causing 

the error may be the discontinuous variables which will be discussed in 

Chapter V. 
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 ' CHAPTER V 

ANALYSIS OP DISCONTINUOUS VARIABIES 

The "best fit" obtained in the previous chapter was the use of a 

linear eq,uation fitted to price per aore» miles to four lane hi^ay, per 

cent of improlrad pasture footage of road fronts per cent of woodland and 

wastelandi and per oent of land over 2|000 feet from stock water* These 

were dleoussed from the standpoint of "reasonableness" of the relationship 

and statistioal oonside^ationj l«e*, "goodness of fit*" These variables 

left more than 27 per cent of variation in the dependent price per acre "tm-

estplalned*" The intent of this chapter is to present ways in which discon-r 

tinuous variables might be used to explain s^ of the variation in land 

prices* Biserlal correlation will be used to point out ways of detecting 

discontinuous variables that might be expected to improve the results in 

a multiple regression analysis. The first section will demonstrate the 

use of biserial correlation. The second section will postulate ways in 

which these types of variables can be used in regression* 

I. BISERIAL CORRELATION 

Since biserial correlation is a unique tool of statistical analysis 

for research in land values^ a brief discussion will be presented and will 

be followed by a practical application. ̂ In a non-book length definition, 

biserial correlation measures the degree of linear relationship between a 

dichotomous variable and a continuous variable. 

Discussion of Biserial Correlation 

There are numerous situations in which one of the two variables 



 

53 

can be observed in two categories. The Chi Square (X^) test can provide 

a measure of this relationship, but it is limited in its use like the use 

of cross-classification because both variables must be made discontinuous. 

Thus, expressed independence between discontinuous variables. The coef 

ficient of Phi correlation (r^) is veiy similar of the Chi Square (!X?) test 

except it provides a measurement of a relationship. 

The Phi correlation can be used to derive the product-moment biserial 

correlation which will provide a measure of independence of a continuous 

variable and/or discontinuous variable. The simple formula for the product-

moment correlation coefficient in the biserial situation is: 

rpb. = (^1 - Y2) yPQ where, 

denotes the mean of the dependent variable for a 

given response to the independent variable, 

Y2 denotes the mean of the dependent variable to other 

response to the independent variable, 

P denotes proportion of the responses of Yi, 

Q denotes proportion of the responses of Y2, 

Sy denotes the standard deviation of the dependent variable. 

The product-moment condition will be referred to as point biserial correlation 

It makes no assumption that the population of the dichotomy is normally dis 

tributed, Therefore, it was used in those cases where a continuous variable 

was impractical to define. When the population is normally distributed, 

on the assumption that the variable underlying the dichotomy is continuous, 

the, properties of the normal curve may be utilized to derive the following 



equation; 

■= ^ ^ where, 
Sy Y' 

Y' is the ordinate under the normal oior'VBt The assumptions necessary for 

meaningful Interpretation of r^^j^ are; (1) the dependent •variable (Y) is 

normally distribu'tied, (2) the true distribution underlying the ddchotomiaad 

variable (X) is normal, and (3) the regression of Y on X is linear* This 

condition is heneeforth referred to as biserial oprrelation* 

Application of Biserial 

Two statistical criteria have been set forth in this thesis for 

selecting relevant variables as "explainers" of farm land price variability. 

These criteria were that relevant variables must be; (l) correlated with 

the price per acre, and/or (2) correlated with the calculated residuals 

frcm the multiple regression equation* An additional criterion, that of 

"reasonableness," was also specified. Two biserial correlation coefficients 

were computed for each of the dichotomous variables used as an independent 

variable and either price per acre or the calculated regression residuals 

as the dependent "variable. The calculated regression residuals were those 

obtained from the first regression discussed in Chapter IV, ^ 

Point biserial correlation analysis. The variables that were analyzed 

by point biserial correlation were those that were impractical to measure as 

"'fceorge A. Ferguson, Statistical Analysis in Psychology and Educa 
tion (New York; McGraw-Hill Book Company, Inc., 1959), PP» 203-20U« 

^Time did not permit using the residuals from the regression that 
gave the best fit, i.e., number seven. 



continuous variablea.^ Table XII shows the variables and the point bi-

serial coefficients using the price per acre and the calculated regression 

residuals from the first regression as dependant variables. Independent 

variables analyzed in this manner,includeds 

X^o reason for purchase was to increase size of farm 

intentiop, of ]3uyer to live on farm 

X^g availability of electric power 

X23 availability of telephone service 

Xjii availability of mail route 

X^^ availability of school bus route 

X^^ availability of milk pickup route 

The highest point biserial correlations using price per acre as the 

dependent variable ranged from .221^ to .3051;. Individual variables in 

cluded in these correlations were availability of telephone service, mail 

route, school bus, and milk pickup route. Nearly all these variables also 

had the highest coefficient with the calculated residuals. The variables 

which showed the highest degree of correlation also showed the greatest 

differences in the means of the dependent variable for each of the respon 

ses (Table XIl). Furthermore, greater differences were shown in frequencies 

of similar responses or proportions. For example, the difference in the 

mean value of the price per acre for those who had telephone service availa 

ble for of the 63 respondents. The point biserial correlation (ixsing 

^The equation used was: 

^pbi = • PQ • 
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price per acre) was •0388 when the reason for purchase was either to in 

crease the size of the farm or not to increase the size of the farm. The 

difference in this mean price per acre was 7«30,and 2h out of 63 respondents 

intended to increase the size of the "older" farm. Hence, the correlation 

coefficient would be expected to be small since differences in the means 

and proportions were small. 

It should be apparent that the difference in the mean for the re 

sponses for a gi'ven variable and the difference in the propcrtions materially 

affect the size of the biserial correlation coefficient. There are four ways 

in which the differences can occur for a given response} (1) large differ 

ence in the mean and a small difference in the proportion, (2) email differ 

ence in the mean and a large difference in the proportion, (3) large dif 

ference in the mean and the proportion, and (U) small difference in the 

mean and the proportion. Biserial correlation provides a method of weighing 

the importance of these differences so that a composite expression can be 

given to the degree of the relationship. 

Those variables that showed a small correlation coefficient (i.e., 

less than .20) alpo showed small differences in their mean and/or proportion, 

and hence would not be expected to explain any additional variation in price 

per acre if they were included in a multiple regression. These variables 

were (X^q) increase size, intend to live on tract, and (X32) electric 

service available. On the other hand, the variables previously shown with 

the higher degree of correlations, i.e., (X^^) availability of telephone 

service, (X3[j^) mail route, (X3^) school bus route, and (X3^) milk pickup 
route, would be expected to explain at least part of the variability in 

land prices. That is, one would not be willing to say that the availability -
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of telephone service would'increase the value of the farm sixty one dollars 

per acre. From the respondents' experience^ it appears doubtful that an r 

of the magnitude of these^ especially where the large differences in the pro 

portion exist, would be of much use in explaining additional variability 

in a multiple regression. Before a decision could be made, one would need 

to know how the additional variable was related to the other independent 

variables already included in the equation. If it was related tq any other 

independent variable already in the equation, no appreciable amount of vari 

ability would be explained by its inclusion. 

Biserial correlation. Biserial correlation may be used to analyze 

continuous variables that have been dichotomized. It differs from the 

equation used in the previous subsection by its characteristic of being 

derived from a continuous variable 

The analysis of variables in this section could have been made with 

simple linear correlation; howeArer, it would have been rather difficult to 

develop suitable measurements and perform the operation necessary to obtain 

simple correlation coefficients. Therefore, they were analyzed by biserial 

correlation since it was simpler to compute and once the relevant important 

variables were selected from the many possibilities they could be expressed 

as continuous variables and handled in any manner necessary. 

The following independent variables were dichotomized and analyzed 

by biserial correlation using price per acre and the calculated residual 

^The correlation coefficients computed in this section were from-
the following..equation: 

^bi = ^ 
Sy Y' 
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as the dependent variables: 

denotes intended intensity of use (full time farming, 

part time farming, or investment) 

X^Q ownership of all mineral rights 

X^p presence of a pond on the farm 

Xj^O P^^e^^nce of a spring on the farm 

X)p presence of a well on,the farm 

X)|p presence of a creek on the farm 

X^3 presence of a river on the farm 

X)|)| presence of water for livestock on farm 

Xj^^ type of road frontage: no road, gravel roadp, dirt 

roads, two lane asphalt roads, two lane highwa,ys, 

and four lane highways 

Xjj^5 distance of new farm from place raised 

X]^7 distance from previous residence 

X[j^3 tract previously owned ty a relative 

Xjj^^ presence of secondary house on the farm 

X^O P^^esence of silo on the farm 

X^2_ presence of milking house on the farm 

X^2 P^ssence of tool shed on the farm 

X^3 presence of chicken house on the farm 

X^l; presence of hog house on the farm 

X^^ presence of pump house on the farm 

X^5 presence of other buildings on the farm 

presence of fences on the farm 

Responses to purpose of purchase and type of road frontage were not 
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diohotomousj howeverj they were analyzed as dichotomous variables by using 

the mean and proportion of a given response against the weighted mean and 

proportion of the other responses. For ©seample^ under purpose of purchase 

the difference of mean of the dependent variable for full time faming and 

the weighted mean of part time and investment was used. This process was 

continued until the mean of each response was related to the aggregate of 

all other means. 

The results of the biserial correlation are shcfwn in Table XIII. Low 

degree of correlation between each of the dependent variables, price per 

^acre and calculated residuals,does not appear to be conclusive evidence that 

type of road frontage and purpose of purchase would not explain an appre 

ciable amount of the variation of farm land prices per acre. This conclusion 

appeared justified when one observed the differences in the means and the 

small number of observations on the extremes. The possibility of attaching 

weights to these responses will be discussed in the next section. The re-

.suits for purchase lead to the same conclusions. The biserial correlation 

coefficient, a rough measure of association, does not appear to be a suita 

ble measure for variables that were dichotomized in this manner. 

The accessibility of water has been discussed in Chapter IV. The 

biserial correlation coefficients indicated which of the sources of water 

was the most important. The sources of water used in this study were: 

CX351) pond, (Xiio) spring, (X)|-i) well, (Xjj^g) creek, (Xj^3) river, and (X)|)|) 
presence of water from any source. The correlation coefficients of the 

relationship of the independent variables with price per acre ranged from 

.1118 to ,319^. The correlations with the calculated residual ranged from 

.OI428 to .ij.267. These coefficients indicated that the sources of water were 
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Important and therefore should be considered.In the multiple regression^ 

Hpvxever^ oare should be used to prevent the interoorrelation (if any) of 

distances to water and sources of water from biasing the interpretation 

of the multiple correlation coefficient. 

The magnitude of the biaerial correlation coefficient for the distance 

to previous residence was •1|199 which was relatively high. The difference 

in the means was l9*22f This would indicate that persons from other areas 

were willing to pay a higher price for farms than those persons within the 

area* The interpretation of this variable should consicter the interoorrela 

tion of this variable and the variable (X30) intention to increase size of 

farm. Also it may be that persons outside the area have more disposable 

income for purchasing farms than the persons within the area^ and therefore 

tend to pay a slightly higher price* Another possible interpretation is 

that persons within the ares have more knowledge concerning farms that are 

for pale and therefore purchase the available farms before the price deter 

mining function of the Itaarket" becomes fully, operative for that farm. 

The variables in the category of improvements that had the greatest 

degree of correlation with price per acre were (X^i) milking house, (X^2) 

tool shed, (X^3) chicken house, and (X^^) pump house, fhe range of the 

correlation coefficients was from *2361; to *3150. The range of the coef 

ficients for the correlation with the residual'were .l609 to m3i$7ki These 

variables may be correlated with other independent variables in the regres 

sion equation; if so, their inclusion in the equation would have little 

influence on the magnitude of the multiple correlation coefficient. They 

may provide an indication of the level of development of the farm, i.e., 

the farms that have these improvements may tend to be the "better" farms 

and therefore the other variables may express the level of development. 

https://considered.In
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II. SUMMARY 

. This phapter ihas shown how correla-tion coefficients may be computed 

for discojitinuotts variables. Those variables that did not haye a oontinu-f 

ous variable underlying lihe dichotomy were analyzed by point biserial corre 

lation apd those variables that did have a oontinnous variable underlyii^g 

the dichotomy were analyzed by biserial correlation. The applicabion of 

biserial correlation is similar to the problems associated with simple cdrre-

latibh, i.e., the' correlation coefficient does not explain all the varia 

bility of the' dependent variable. Ezekiel has provided two methqds of solv-

ing'this problem. The iirqt method is the inclusion of the discontinuous 

variables in a multiple regression equation by coding class intervals and 

usiiiig these coded values as a continuous variable.^ An example of this 
method designating a code' number tp the type of roads might be as follows: 

(l) no road w 10, (2) dirt roads « 20, (3) ̂ avel roads = 30, (U) two lane 

aspbalt roads = Uo, (5) two lane highways <=; ^0, and (6) four lane highways 

60. These code numbers would then represent the magnitude of the type pf 

road variable-. 

The second method for including discontinuous variables in a multiple 

regression is by usdng .sue'cessive approximations.^ As an example the influ 

ence of the "intention to increase size of farm" variable may be measured by 

the inclusion of the variables in the equation. 

^Mordecai Ezekiel, Factors Affecting Farmers* Earnings in Sputh-r 
eastern Pennsylvania, USDA Bulletin lUOO (Washington, D. C-.: 1926), p. 16. 

^Mordecai Ezekiel and Karl A. Fox, Methods of Correijation and Re-
gression Malysls, 3rd edition^ John.VTiley and Sons, Inc. CNew York; ~T937),, 
pp. 360-307. 



 

67 

This chapter has shown how influential variables may be isolated 

and has indicated how they can be included in a multiple regression in 

. order to account for the variability of farm land prices. 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

I. SUMMARY 

It la genera,lly recognized that the variability of farm land prices 

is large* Land is a basic input factor in farm production and therefore an 

explanation of this variability is necessary in order to faoilita,te the 

decision making process in the farming operation. The specific objectives 

of this thesis were: (1) to isolate variables that can be measured and 

used as "explainers" pf the variability in farm land prices^ (2) use least 

sqimres regression techniques in estimating"parameters for relevant vari 

ables included in a predicting equation, and (3) to present the techniques 

used in selecting explanatory variables. 

The data were collected on a total population of bona fide sales of 

unencumbered fee simple titles in Jefferson County, Tennessee, during the 

period beginning July 1, 19$$, and ending June 30, 1957. These data re 

vealed a considerable amount of variability'in farm land prices* The con 

cepts advanced by economic theory purporting to explain this variability 

were examined in Chapter II,and found to be impractical to apply because 

of insufficient data and adequate tools of analysis were not available. 

The analytical techniques of previous researchers were examined and the 

limitations noted. 

Chapter III was u^ed to discuss the continuous and discontinuous 

independent variables, their measurement unit, and how they were obtained. 

Reasonableness and accuracy of measurement were the guides for selection 

of the possible variables* 
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In phapter IV least squares regression techniques were used to obtain 

parameters for each variable and also to obtain the residual. The residual 

may result from errors in the selection of the form of the algebraic equa 

tion or by excluded variables. Slm-ple^ linear regression coefficients were 

computed and recognized as explaining little of the variability of land 

prices. Those variables that seemed to be curvelinear were then analyzed 

by a Qurvelinear equation form and it was noted that the amounts explained 

were increased in some instances. 

Multiple regression was then used to reduce the residual by including 

the influence of additional variables in a linear equation, The first multi 

ple regression used eleven independent variables that had been mentioned in 

previous studies. Only hS per cent of the variability in price per acre was 

explained by these variables. The second multiple regression u^ed five inde 

pendent variables denoting value of improvements and only 2$ per cent of the 

variability was explained, Th© third multiple regression was fitted with 

five land use variables which explained per cent of the variability. The 

fourth multiple regression used five land use restrictions variable and ex 

plained only 5 per cent of the variability in land prices. The fifth multiple 

regression considered five independent variables denoting the influence of 

roads and water; they explained 32 per cent of the variability of farm land 

values. The sixth midtiple regression considered four variables (per cent 

of farm in improved pastures (Xj), value of Improvements (X2o)* per cent of 

fairni in woodland and wasteland (X22)» end per cent of land over 2000 feet 

from stock 'vfater (X29))which explained 53 por cent of the variability. 

The seventh multiple regression had five independent variables (miles fr«n 

four lane highway (X^), per cent of farm in Improved pastures (X7), feet of 
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road frontage (X]j_)j per cent of farm in woodland and wasteland (^22^' 

per cent of farm over 2000 feet from stock water (X2^))that explained 73 

per cent of the variability in the dependent variable. 

Biserial correlation was used to "isolate" independent variables in 

Chapter V. The criteria used to select the variable was its correlation 

with the dependent variable and the residual. Further, the "reasonableness" 

of the selection was examined. The dichotomous variables that had the high 

est point biserial correlation coefficients (ranging from .eU^I to .2928) 

were; telephone service (X33), mail route (X^^), school bus route 0X3^), 

and milk pickup route (^3^). Those with the highest biserial correlation 

coefficients were; preser^ce of pond (X35), presence of spring (X|j^o)j Pres 

ence of well CX)|T), presence of a creek (Xl4.2)i presence of a river (X[^3), 

distance from place raised (Xj^y), presence of a milking house (X^^), presence 

of a tool shed (X^2)> presence of a chicken house (X33), and presence of a 

ptrnip house (X^Jj,)* The biserial coefficients ranged from .21J4.I to ,kl99' 

ll^pe of road frontage and intent of purchase showed low degrees of biserial 

correlation. However, it was pointed out in Chapter V that the manner in 

which the coefficients were computed for these two categories appeared to 

be unsatisfactory and thus further examination would be necessary in order 

to obtain conclusive results that these variables would not explain addi 

tional variability in farm land prices. 

II, QONQLUaiONi 
) 

The inferences that can be made about the parameters estimated in 

various equations in this thesis are limited to the population defined for 

the acquisition of these data. In other words, the set of parameters ob-
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tained for a givan equation could not be expected to explain variability 

in farm land valpes in another population or area. However, the use of 

this rather precise definition of the population eliminated the necessity 

of draining a qample and any variability present in an estimated parameter 

was due solely to population variability and not sampling error. 

The analysis has shown that there were many variables that contributed 

to an explanation of at least part of the variability in farm land prices, 

least squares regression techniques and biserial correlation appear to be 

useful tools in selecting relevant variables for explaining a major portion 

of this variability. Five independent variables provided the best explana 

tion of the variation in land prices when used in a linear equation. These 

were: distance from a four lane highway, per cent of farm in improved pastures, 

feet of road frontage, per cent of woodland and wasteland, and per cent of 

farm over 2000 feet from stoch water. The signs of the regression coeffi 

cients indicated that the direction of the influence of the variables In the 

equation were reasonable, The size of the biserial correlation doeffioient 

indicated that some of the disoontinuous variables would probably be useful 

in explaining some additional variability, 

A great deal of work remains to be done if a satisfactory predicting 

equation la to be obtained. For example, different forms of algebraic equa 

tions would probably be more descriptive of the underlying relationship, The 

feet of ro$d frontage ment^-oned in the previous paragraph could more accu 

rately be described by a curvelinear term in the estimating equation. Further 

more, the relationship of the discontinuous variables with other independent 

variables would indicate how well these variables would explain additional 

variation in farm land prices. 
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E^rm No. 

University of Tennessee 
College of Agriculture 

Beptf of Agricultural Economics and Rural Sociology 

Study to deteimine the influence of various factors on the sales price of land. 

_Qu0stionnalre_ . 

WARRANTY BOOK 

Name of Vendee: ; 

Name of Vendor: ' " 

Length of Time Ovmed by Vendor: 

From Whom Purchased by Vendor: 
'. I ' l l I I " ' I I . I I I I . I 

Date of Deed: 

Date of Recording: 

Purchase Price: 

Terms: (TB)___ 

Value of Stamps: $ 

Location of Property: 

Block No. Road 

Community Map 

Size of Tract: Acres 

Improvements: 

TAX BOOK 

Address of OMner:_ 

Address of Tract:_ 

Assessed Value: j 

Annual Tax: $ 
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CONFIDENTIAL 

Farm # 

UNIVERSITY OF TENNESSEE 
College of Agriculture 

Department of Agricultural Economics and Rural Sociology 

Study to detennine the influence of various factors on the sales price of land. 

Questionnaire 

REMEMBERING THE TRACT AS IT WAS WHEN YOU MERE NEGOTIATING THE PURCHASE PRICE 

Purchase price of tract: $ 

Terms: Cash Time payment 

Amount of loan $ Time to maturity^^ 

Bona fide sales? Yes No 

Increase siae of farming unit? Yes No 

For what purpose was tract purchased? 

Full-time farming 

Part—time farming 

Residence 

Investment 

Other (specify) 

Did you intend to live on tract? Yes No__ 

What type of farming did you intend to follow? 

DAIRY FIELD CROPS 

BEEF TREES 

SHEEP GENERAL FARMING 

HOGS OTHER 

VEGETABLES 

Outline the farm boundaries on a soils map. 

Soil productivity index: 
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83 # 
Tlowage (other) easement _acres 

Amount that can be tilled _acres 

Amount that can be pastured acres 

Minera1 rights? Yes No 

Tobacco allotment acres 

Pond #1 Number of cattle it will supply 

II II II2 

II ItSpring #1 Months flowing_ 

2 II II II II 

II 11Well #1 " " 

It It2 " " 

It ItCreek " " 

subject to overflow? Yes No_ 

River " " " Yes No 

Land within ̂ 00 feet of adequate water supply _acres 

2000 _acres % 

over 2000 acres % 

Type of road on which farm fronts{ 

None 2 lane asphalt 

ImpMved dirt 2 lane highway 

Unimproved dirt_ U lane highway 

Other 

Amount of road frontage 

Distance to nearest road _miles 

" " paved road It 

" " 2 lane highway II 

" " U lane highway 

Distance to other employment 



 

 

 

8U#. 

Distance to primary selling market miles 

" " " buying market " 

" " secondary selling market " 

" " " buying market " 

Electric service available Yes No 

Telephone Yes No_ 

Mail route Yes No_ 

School bus route Yes No 

Milk pick up route Yes No_ 

Cost of transporting 100# to market $ 

Distance to school ^miles 

Distance to church " 

Distance to household shopping center " 

Was the purchase price of tract adversely influenced by presence ofs 
Yes No None present 

Beer joints 

Dumping grounds 

Parking area (trespass 

R. R, line 

High tension power line 

Low tension power line 

Telephone cable or line 

Gas line 

How many miles distance is this farm from the place where you were raised? 
;mi. 

How many miles distance is this faim from the place where you have lived 

for the last 10 years? mi. 

Was tract previously owned by a relative? Yes No 

What relative? 



 

85 
# 

If this farm had not been for sale and there had been another fam exactly 

like it in the next county (or elsewhere), assuming the same distance to 

market, same services available, and same improvements, etc., how much 

would you have been willing to pay as purchase price of this other farm? 

Why? (why this farm rather than another farm?) 

What do you escpect your net income to be from this tract two years hence? 

llOOO.OO 6000,00 • 

2000.00 . 7000.00 

3000.00 

UOOO.OO 
I I ' . " ' 

8000.00 

9000.00 
. 

5000.00 10000.00 

Hew much will be consumed in the home? $ 
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