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Chapter I
INTRODUCTION

The purpose of thies thesis is to present a statistical
lavestigation of farm land sales in Blue Earth County, Minnesota,
which has revealed certain relationships with such definiteness
a8 to lead the writer to believe that they constitute a basis for
a sclentific appraisal system of farm lands.

By a ppraising farm lands is meant forecasting or predict-
ing what they would sell for if sold on the basis of the present
market. The values predicted are therefore actual market values,

a nd not what any one, no matter how good his judgement, thinks
they should be worth. These market values are facts resulting from
the judgments of the land market composed of buyers and sellers of
the general type of intelligence. It is these facts for which we
seék and not any ideal value, notwithstanding how much more con-
sistent with high intelligence the latter might seem to be.

By a scientific system, we mean one which is based on
induction, experiment or observation;-- one in which the facts are
weighed with precision and not by a more or less locse application
of judgment guided only by general principles.

Practically all farm land appraisal systems in use today,
at least all that the writer could find, are based on this latter
Principle. That a system with more scientific precision and accur-
acy is needed almost goes without saying. One need only look over a

list of farm realty transfers and compare the sale prices with the

full assessed values to note the discrepancies. If a tax is to be
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based on the farm value and the value is erronecusly determined,

then surely the tax is not just to all.

Special assessments are based on the assumption of the
relationship of the increased value of the adjecining real estate
and value of the improvements. A scientific appraisal system shoul#
prove or disprove wholly or partly this assumption.

Accurate valuation has an important bearing on the ques-
tion of loans, the security of which is based on the value of farm
real estate. If values could be determined more accurately, more
money could be loanéd on the same farm than is consistant with
safety at the present time. The mortgage bonds could perhaps be
sold to the investing public at a lower rate if the public was con-
fident the loans weresecured by farms scientifically and accurately
appraised.

Bond houses could market improvement bonds which are based
on special assessments, to a better advantage when the relationship
between the value of the improvement and the increased value of the
adjacent or assessed property is known.

Public utility commissions are in need of scientific val-
uation systems in order that they may fix accurate and just rail-
Toad and other rates.

The successful operation of a farm realty and brokerage
business is dependent on how accurately land values can be determinef.

It is therefore evident that information along the lines
of scientific land appraisal is very much needed at the present

time and will help in the handling of many important economic and

administrative problems.

12-21-6m




Chapter II
THE LAND MARKET

In thinking of tﬁg land market we have the general
commodity concept of market in mind; that is,-"the totality con-
stituted by a group of competing sellers over against a group of
corpeting buyers concerned in exchanging the same cornmodity“.maB

Probably the best method ¢f presenting an anslysis of a
problem of this sort is by first projecting an ideal illustration
based on hypothetical assumptions, drawing our conclusions there-
from and later making the necessary modifications so as to make
our analysis fit the actual circumstancsas.

The assumptions of an ideal market 'are; first, that
each man taking part in the exchange process is an ideal economic
man. He is motivated only by economic forces, that is, getting

the maximum of satisfactions for himself. Such motives as charity

and sympathy are excluded from his make-up. His decisions are

"\-.—"'h.._._

D F. M. Taylor. Principles of Economics page 210
5th E4d. 1918.

P "Economists understand by the term market, not any
particular market place in which things are bought and
sold, but the whgle of any region in which buyers and
sellers are in such free intercourse with cne anocther
that the prices of the same goods tend to equality
easily and quickly".

Cournot. "Recherches sur les Principes Mathematiques
de la Theorie des Richesses".

® "Originally a market was a public place in a town where
provisions and other objects were exposed for sale; but
the word has bteen generalized so as to mean any body of
persons who are in intimate business relations and carr

on extensive transactions in any commodity. A great

city may contain as many markets as there are important

branches of trade, and these markets may or may not be

localized. The central point of a market is the public
exchange, mart or auction rooms, where the traders agreé

=t

12-21-8m




o W .

to meet and transact business. In London the Stock
Market, the Corn Market, the Coal Market, The Sugar
Market, and many others are distinctly localized; in
Manchester the Cotton Market, the Cotton Waste lMarket
and others. But this distinction of locality is not
necessary. The traders may be spread over s whole
town, or region-of country, and yet make =2 market, if
they are, by means of fairs, nmestings, published lists,
the post office or otherwise, in close communication
with each other".

Jevons "Theory of Political Economy. Ch IV.

made unerringly and his. knowledge of market conditions
is perfect. Secondly, we assume perfect marketing conditions ex-
isting between the buyers and sellers, which means essentially that
every buyer is aware of every seller's particular offerings and
every seller has similar knowledge of the bids of all the buyers.
Finally, the economic man is supposed to continue to compete so
long as there is a surplus of immediate economic advantsge over
the s2crifices made, but no longer.

To make sure that we understand the situation in the
land market perfectly, let us take the conventional hypothetical
1llustration and explanation of the eguation of supply and demand

and see how it fits the present case.

D "Let us then turn to the ordinary dealings of modsarn
life, and t2ke an illustration from a corn market in a
country town, and let us assume for the sake of sim-
plicity that all the corn in the market is the same
quality. The amount which each farmer or other seller
of fers for sale at any price is governed by his own neeg
for money in hand, and by hig calculation of the presen
and future conditions of the market with which he is
connected. There are some prices which no seller would
accept, some which no one would refuse. There are othe
intermediate prices which would be accepted for larger
or smaller amounts by many or all of the sellers. Every
one will try to gueses the state of the market and to
govern his actions accordingly. Let us suppose that in
fact there are not more than 600 quarters, the holders
cf which are willing to accept as low a price as 35 8.3
but that holders of another hundred would be tempted

12218
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by 36s; and holders of yet another bundred by 37s.. Let us
suppose also that a price of 37s. would tempt buyers for
only 600 quarters; while another hundred could be sold at
358«. These facts may bs put out in the table thus:-—--

-
---------------------------------------------------------

: At the price ; Holders would be ; Buyers would be
: :+ willing to sell + willing to buy

.
----------------------------------------------------------

: 37s : 1000 quarters : 600 quarters
: 308 . 00 quarters s 700 quarters .
358 S 00 quarters : 900 quarters

..........................................................

Of course some of those who are really willing to take 363.
rather than leave the market without selling, will not
show at once that they are ready to accept that price.

And in like manner buyers will fence, and pretent tc be
less eager than they really are. So the price umay be
tossed hither and thither like a shuttlecock, &3 one gide
or the other gets the better in the "higgling and bargain-
ing" of the market. But unless they are unequally matched;
unless, for instance, one side is very simple or unfortun-
ate in failling to gauge ths strength of the other side, the
price is likely to be never very far from 36s.; and it is
nearly sure to be pretty close to 36s. at the close of the

market.

The price of 36s. has thus some claim to be called the
true equilibrium price; because 1f it were fixed on at the
beginning, and adhered to throughout, it would exactly
equal demand and supply (i. e. the amount which buyers
were willing to purchase at that price would just be equal
to that for which sellers were willing to take at that
price." Marshall "Principles of Economica" 6th Ed. pg 332.
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In the fbllowing diagram DD, note that as the price goes

down, more is taken off the market.

40

3o

Frice

10

fe P73 k7 Lo 7o 7 5 .7 a—— T}
Unifs of Supp/]

Line SS represents the supply.,--as the price goes up, more

1o 20

is offered.

O--represents the point where the supply and demand equal
each other.

OP is the selling price, which when read on the price

scale, is about 32.

In this ideal market, the difference between the price
of the marginal buyer and the marginal seller due to the large
number of buyers and sellers is assumed to be infinitesimally small,

80 that bargaining necessary to determine exactly where the price

will fall is reduced to a minimum.

Keeping in mind this ideal market which our analysis
postulates, the same thing sells in the same market at the same price
at the same time. Interpretated in the diagram, all units of the

stock which are sold, sell at about 32.
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How does our land market compare with this hypothetical
1llustration? Are similar or practically identical farms selling
at the same time in the same market for the same prices? In prac-

tice we know that all sellers are not able to put their offerings

before all the purchasers and also that every buyer does not have

a chance to provide every seller with an opportunity to sell to him;
but the gensral tendency on the part of both the buyers and sellers
is to investigate the market rather thorcughly, the buyers seeking
for the best bargain, and the sellers seeking for the purchaser
offering the highest price. Those who do not deal cautiously and
with digcretion are known in the land market as "suckers" and the
sale resulting is known as a "sucker aaie“. The price made in such
cases of course is not a market price. The mere use of the term
indicates that such sales are not common. It may be said, therefor4¥
that the land market tends to operate so as to have the same grade
of land sell in the same market at the same time at like prices;
but that the adjustment is never perfect and there is always some
Variation in the market price of the same grade of land. DBut such
variation as there may be is of much importance in the operation of
& syetem which aims to predict the market price of land, and the
Teader's attention will b2 called to their real significancs later op
in the treatise.

This lack of perfect competition in the land market is due
to many causes. The land market is not organized. There are not
any extensive and efficient means of gaining information and dissem-
inating it among buyers and ssllers. There may be comparatively

few buyers and sellers compating at any one sale. Conditions are
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not always favorable for allowing men to act raticnally on infor-
mation recelved. Also many buyers and sellers are frequently in-

fluenced by non-economic motives, such as home ties, caprice, pas-

sion, and prejudice. Professional land salesumen have more than
average knowledge concerning the land market and usually have the
advantage when it comes to pargaining and of course succeed in
making many sales of the same grade of land at different prices.
The extent to which the same grade of land does not sell for the
same price depends upon the presence or absence of any or all of
these condtions.

In spite of these circumst2nces, however, for the purposs
in hand we can assume that the same grade of land tends to sell at
the sam=s price. Then the problem of appraising land values con-
sists of determining what factors the ssllers and buyers consider
in making their bidding and offering prices and what is the rela-
tion bYetween these factors and the market price. The following

chapter will discuss these factors and present a statement of the

method employed in determining their relation to market price.

M
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Chapter III
FACTORS TO BE CONSIDERED AND THE METHOD EMPLOYED IN

DETERMINING THEIR RELATIONSHIP TO MARKET PRIC?é

Land has value because it produces an income, ( )or mater-
ials, services and forces which satisfy human wants. The income
from land may fall in any one or in all of the three following
categories:(1) Material or physical income, the seasonal product
of land ir the form of farm produce, stc.,(2) Psychic income, which
is exemplified in the pleasure a man derives from being an owner of
his own home, by living in a favorable neighborhood, by being lo-
catad in proximity of city or village where he can participate in
the village social activities, attend church with ease, and associ-
ate with the townsmen,(3) Incomes which the owner of land expects
to receive in the form of land value appreclation or increass in
.the land value. Future incomes and present incomes of like amount
have different values placed upon them in the land market. Incomes
are always valued in terms of their present worth or are discounted
back to the present date. For example, $1000 of income due today
and $1000 due a year from today will not be given equal values.
The income due today will be valued at $1000, but the income d??)fﬁ]

one year from today, discounted at 4 nercent, will be worth %04n.

s S e i s 0 i s T . P S e TP S e S T S, S e e e s D e G ot vl O e e s

(6) "The rate of interest acts as a link between income-value and
capital-value, and by means cf this link it is possible to de-
rive from any given income-value its capital-value, i.e. "to
capitalize" income.

Irving Fisher. The Nature of Capital and Income p 202.

(7) "We assume that the expected income is foreknown with certain-
ty, and that the rate of interest (in the sense of an anmual
premium) is foreknown, and also that it is constant during
successive years. With these proviscs it is very simple %o
derive the capital-value of the income to be yielded by any
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article of wealth or item of property; in other words, to de-
rive the value of that wealth or property. That value is sim-
Ply the presant worth of the future income from the specified
capital. This 1s true whether the incoume accrues continmuocus-
ly or discontinuously; whether it is uniform or fluctuating;
g hether the installments of income are few or infinite in nuus
er.
We begin by considering the simplest cass, that, namely, in
which ths future income consists of a single item accruing at
a definite instant of time. If, for instance, one holds a
property right by virtue of which he will receive, at the end
of one year, the sum of §104, the present value of this right,
if the rate of interest is 4%, will be §100. If the property
is the right to $§1 one year hence, its present value is evidenﬂ-
ly 1/104th or $0.962, and if the sum to which the property en=-
titled the owner is any other amount than $1, its present val-
ue is simply that amount divided by 1.0% or multiplied by .962
Thus the present value of $432 due in one year is _U32
or %32 x .962, which is #416.
If the future sum is due in two years, and the rate of inter-
est is still 4%, it is evident that $1 today is the present
value of $1.04% next year, whioch in turn (by com oundigg) will
then be the present value of $1.0% x 1.04 i.e. (1.04)%, or
1.082 at the end of the second year. The $1.082 is called
the "amount™ of §1 at the end of two years, and $1.04 is the
"amount" of $1 in one year.
Similarly, in three years (1.011%)3 is the "amount" or sum worth
31 in present value; and so on for any number of years."
Irving Fisher. "The Nature of Capital and Income". p 202.

(8) "The simple mathematical method of finding this "sum" is to
Adivide the anmual value, that is, the net rent, by the rate
which "reflects the prevailing premium on the present". If
the net annual income derived from a plece of land is six dol-
lars per acre, and the rate of discount is five per cent, the
present capital value of the land would be one hundred and
twenty dollars per acre. One hundred and twenty dollars is,
then, the amount of money which, if lent at five percent,
would yield an annual income of six dollars. This is usually
spoken of as the gapital value of land.

That this simple method of dividing the six dollar net rent
by the prevalling rate of discount to find the capital value
of a piece of land is equivalent to finding the sum of an
infinite series of prospective net annual three dollar rents
discounted at the same rate may be demonstrated as follows.
The present value of A dollars due in T years if the interest

be compounded at the rate R would be TTI%TT“ sincs X dollars
compounded at rate R would give X(1+R)T, and if X(14R)T A

then X: TIF%TT . If then the net income of a farm be A dol-
lars a year its value would be expressed by the equation:

v A el _
Tt TR LR R Ryt e e
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This is an infinite "geometrical" progression with first term

I;%ﬁ and ratio i;%ﬁ— «The 1imit of the sum of such a series
is Tj%ﬁ: which reduces to g - We have then the
e
*="T%R

formula for the value: W g which is the ordinary method

of capitalizing rent.”
H C Taylor. "Agriocultural Economics™ p 206.

—— —————————

Having decided that it 1s income which dstermines the
price decisions, we must next analyze the problem of how the huyers

and sellers of land approximate the income.

I believe it can s2fely be said that in no case does the
buyer or seller have the exact income data before him. He may know
with a fair degree of accuracy what the physical income or the land
product is for one year or past years but he does not know it for
the succeeding years, nor does he know exactly what to expect from
increased value of the land. He may, however, have a fairly defi-
nite idea of what the psychic income is worth to him.

I believe the buyers and sellers analyze the income prob-
lem by means of comparison and analogy.(g)Aaaume they are prospect=-
ive buyers of a farm: the question to be solved is what is 1ts in-
come or its discounted income, or in other words, its value. They
compare this new farm with other farms of which they know the f§is-
unted income or value. A4ll factors on the new farm which may
influence income are compared with known cases where they can aﬁ-
Proximate their effect.

Thus each farm then is a combination of factors which

affect income or value. Appraising farm lands, therefore, is a

duestion of deterwining the wéight, the importance and significance
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"The skillful employment of this substitutive process
enables us to make measurements beyond the powers of our
sengee. No one can count the vibrations, for instance,
of an organ pipe. But we can construct an instrument
called the siren, so that, while producing a sound of
any pitch, it shall register the number of vibrations
constituting the sound. Adjusting the sound of the siren
in uniscon with an organ-pipe, we measure indirectly the
nunber of vibrationes belonging to a sound of that piteh.
To measure a sound of the same pitoh is as gced as to
measure the sound itself.”

W. 8. Jevons Principles of Science p 10C.

e ——— o ——— e ——— i ——
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of these factors on value. Having once obtained their significance
or relationship in the form of numerical co-efficients, we can then
g0 to a farm and measure each factor and apply the coefficient of
Telationship or its weight and predict the probtable selling price
of the farm. '

In every territory the factors which influence value are
scnewhat different. In the section studied, the following factors
were considered;--(1) the 1919 depreciated cost of buildings per
acre, (2) land classification or the gmounts of the different gradeq
of lands, (3) productivity of the soill represented by relative crop
yields, (4) daistance to market, (5) type of road, (6) size of market
town. These factors will be given a detailed explanation in a suo-
cesding chapter.

The general methods used to determine the effect of the
various factors mentioned on land value are 'nown in statistical
Parlance as tabulation; .partial and multiple correla ticn.

The tabulation methods used ars quite simple and their
explanation will be reserved to the chapter on compilation where

the presentaticn can be given most satisfactorily. Partial and

multiple correlation, however, involve cocmplicated statistical
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analysis. Although it is not the province of this treatise to ex-
plain the theory(IO)of miltiple or partial correlation, somes dis-
cussion of its use is needed at this point.

If in two series of variatles, for example, in this case,
st of bulldings per acre and value per acre, a high value of one
tends to be agsociated with a high value of another, the variables

d to be correlated and the correlation is positive; while

(=

are sa
if a high value of one is associated with a low value of another
the corralation is negative, as in the case of distance to market
and value per acre. The best numerical measure of the amount of

correlation is called Pearson's coefficisnt of oorrelation. The

algebraic formula for this is: & ,, &Mﬁ{y‘

Naox o
In a problem in which more than twc factors are concerned,

the sirple or gross correlation may be an expression of an aprarent
relationship and what we xust determine is the net relationship of
cne factor with another. The apparent correlation may be due to thg
fact that each of the two variables or factors is correlated with
another or several variables. For example, assume in this case

that distance to market and v2lue per acre show & negative correla-
tion. But as distance from town increases, the percentage of land
of desirable grades decreases, or there is also a negative correla-
tion between distancs to merket and the percentage of land of desird
able grade. We also find value per acrs and the percent of land of
desirable grades are positively correlated. Tihue the gross or ap-
pParent negative correlation of distance to market and value per acrg

ia_partlz_due to_the fact that as_the distance from market in-

(10) sae bibliography on partial and multiple correlation.
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creases, the percentage of land of desirable grade becomes swmaller,

this operating to make the farms further distant from market sell

ol

cheaper, not due to distance alone as the simple coefficient might
lead one to believs.

In a problem of the type that land appraising presents,
where we muet consider simultaneously the relationship between sev-
eral variables or factors, we calculate a coefficient of net or
partial correlation. Thus if we are considering four variatles,
1, 2, 3, and 4, the partial coesfficient of correlation r12.34
reans the net relationship between variables 1 and 2 when the ef-
fect of factors 3 and 4 are held constant.

When three variables are considered the partial correla-
tion T1p, 3 may be calculated from the formula: (11)

Ayp ~ A 13- 23
Vi-a%s Yi-al,

By further expansion, the formula for five variables as used in

Rz.3=

this problem is:

n = RN IY - Ri234 A 3534
15.234

y’—“'TR-N yj— A 535.0¢
From the coefficients of correlation, we can determine

the ccefficients of relationship expressed in absolute units, known
a8 coefficients of regres=icn: for example, b15.234
(6. representing standard diviation.)

J/fﬂ‘"’-?—d;&zs“ _Ql._i&._ﬁ

Os.rza3¥
The forecasting formula is readily arrived at when once

Laimy

—— — e — s —— ———— —

(11) G. U. Yule Introdustion to tha Theory 'of Statistics.
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X . b X +D X +b X 4D X
1 Bt 12.345 2t 13.245 3 14.235 3t 15.234 5

X; represents value per acre in this case, and X2 ! Xj,
Xy » X5 the other factors considered.
The probable error involved in predicting X, frou the

other factors is expressed in the formula:

(0 1.2345 61 (.l-r%) (1-1-]%.5) (l-r%.ug) (l-rf&ﬁﬁ)

Probable error = O1.23%5 x 0.674489

The only object in presenting the abova symbols a nd
equation is so that a person may at least know what they represent
when they are used later on in solving the land appraising problem.
An explenation of how the equations are dirived andhow the calcula-
tions are made involves a considerable portion of G.U.Yule's "An
Introduction to the Theory of Statistics". Persons interested in
the technique of the method are referred to this book or to
G.U.Yule's "On the Theory of Correlation for Any Number of Varia-
bles Treated by a New System of Notation" Proc. Roy. Soc. Series

A. Vol LXXIX 1907, p 1&2.
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HAPTER IV
DESCRIPTION OF BLUE EARTH COUNTY AND HOW THE DATA

WERE SECURED.
Location. Blue Earth County, one of the second tier of counties
from the northern line of Iowa, is situated in the central part of
socuthern Minnasota.(la)Its northern boundary is indented by the
great righta ngle bend of the Minnesota River which is the southern-
most point of the stream. Mankato, located at the vertex of this
angle, is about 150 miles west of Winona on the Mississippi River
and nearly 90 miles southwest from Minneapolis and St. Paul. The
length of the county from east to west is 30 miles, and its breadth
from north to south varies from 213 miles in the middle to 29 miles
along the western boundary.
Land area and surface features. The land area of the county is

About 22,000 aores

approximately 749 square miles or 479,104 acres.

more a re included in water swstems. The percent of improved land

(13)
in farms in 1920 was 90.3 percent.

The surface features of the county vart%s from flat to
hilly, but by far the larger part is flat to gently rolling. In
general, the area is a flat gently rolling expanse with an imper-
ceptible slope from east, south and west toward the central northern
pPart of the county, which gives directicn to the stiream courses.
The entire county lies within the drainage basin of the Minnesota
River, a tributary of the Mississippi. Almost the whole area is

drained by the Blue Earth River with its tributaries, the laple,

5123 U.S.D.A. Soil Survey of Blue Earth County, Minnesota.
13) 1920 Census, Agriculture of Minnesota.
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and the Big and Little Cobb Rivers, which converge within a radius
of 10 miles from the point of confluence of the Blue Earth with
the Minnesocta River.

The country in the neighborhood of streams, where ercsion
has been most active, is always more or less broken and rolling.
Some of this is too rough for profitabdble cultivation. The land
surface is interrupted here and there by glacial lakes varying in
size from those too small to be represented on a map to bodies of
2 Sqﬁarn miles in extent. The principal lakes in order of size
are Jackson, Madison, Eagle and Loon. About five-sixths of the
area was originally prairie. The streams and lakes were fringed
with a narrow strip of timber.

Markets, etc. Mankato, the county seat, with a population of 12,46

(14)
in 1919, is an important railroad and manufacturing center. The

only other important towns are Lake Crystal, Vernon Center, Garden

City, A rboy, Mapleton, Good Thunder, Madison Lake, and Eagle Lake,

With populations ranging from 300 to 1200. The transportation and

market facilities are good. Only a small proporticn of the county
le situated mors than 10 miles from a shipping point. The Chicago,

Grest Western, the Chicago, St. Paul, lMinneapclis and Omaha, the
Chicago, Milwaukee and St. Paul, and the Chicago and Northwestern
lines enter tne county. There are grain elevators and cattle yards
&%t convenient points along these lines throughcut the county, and
flour mills at various towns with outputs of 50 to 1,000 barrels

& day. Thus, with moderate freight rates, secured through keen

-
——— -
e, ———

(14) 1920 Census.
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t« Paul, Chicago, and other large oities, there is no trouble in
finding outlets for any kind of produce. Telephones,.rural free
delivery of wmail, and cooperative creameries are found in all sec-
tions. Churches and good confortable scheols are everywhere con-
venient. The roads are good in the summer and fall, but are apt
to become badly cut up or even impassable in ma ny low places dur-
ing the spring thaws.
Population. The population of the county in 1919 was 31,477 (15)-
This was made up of Awericans, Germans, Swedes, Hcr?egians, and
Welsh, named in order of relative numbers. There are many WVelsh
in the Lake Crystal neighborhood, while the section southwest of
Vernon Center is largely settled by Germans. The population is
cosmopolitan throughout the county,--it was not uncommon to hear
several languages spcken in almost any small comuunity.

As a rule, the farmers are a sturdy, hard working, broad-
linded class, who on account of differences in naticnality have not

) "
een drawn off into closed communities with set ideas and practices,

e et e

P : 2 "
Prosperity is nearly universal. Many of the farmers have acquired

considerable wealth and now live in towns and rent their farus.
Generally, the farm houses are neat and substantial, while barns,

granarise, and other buildings are commodiocus and comfortable.

—— ——— s ———— ———

——
Bl S ——

(15) 1920 Census, Agriculturs of Minnesota.
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Agriculturs.
Table I 1920 Census Blue Earth County Agricultural Statistics.

Number of farms 2,954
Percent of land area in farms GC.3
Percent of farm land improved 80.7
Average acreage per farm 149.1
Averaze iuproved acreage per farm 20.2
Percent of farms cperated by owners 68
Percent of farms operated by tenants 30.8
Livestock Total uum~er
Horses 1? 476
Beef Cattle 19,365
Dairy Cattle 32,570
Sheep 7,313
Swine 61,318
Crop Acreage Acres
Corn 79,325
Oats 12,265
Wheat 6363532
pa.rlm , 820
Rye } 3,462
76,625

Hay and Forage

The system of agriculture practiced is general farming

in connection with dairying and stock raising. Exclusive stock

and dairy farms are few in number, but the increase in dairying
has heen rapid in recent years. Hog raising is proving quite
Profitable. Present indications are that this industry will con-
tinue to increase and probably in the near future will be one of
the most important enterprises on every up-to-date farm. Sheep E
raising is a paying industry, especlally on those farms adapted '
to grasses or infested with quack grass. The principal crops |
Talsed in order of acreage are hay, corn, wheat, oats, barley
and rye,

Soils. While ons frequently hears that one soil is more productive

than another, very few of the soils of Blue Earth County are

T2-21.80
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reputed as being especially adapted to any one orop. Generally
the organic matter content of the soil is so high that in favorabdble
Years fairly good yields of general farm crops can be secured even
from the lightest types. Again, a very large proportion of the
cultivable area embracess clays and heavy clay loams having such
narrow textural differences that agricultural methods have been
Quite uniform and differences in crop adaptation have received but
little attention. However, it is pretty generally understood that
the heavier, better-drained types are better suited tc wheat than
&re fine sands or fine sandy loams. Some recognize that rye does
Dest on Marshall loam and the lighter phases of the Marshall silt
loan.

It is generally conceeded that Farge Clay loam, when well
drained, is a most excellent corn soil, but that wheat and ocats
Planted on this soil are inclined to go too mwuch toustraw. Most
0f those familiar with the Wabash fine sandy loam class it as a
good ocat, corn and potatc soil.

Rotation is very effective on scils of this section.
Vhile systematic crop rotation has been neglected sadly, the pro-
ductivity of many fields has been maintained fairly well simply
through an ocsasionai change of crope. Occasional pasturing of
land has been invaluable in maintaining good soil conditions on
Wwany farms. The naturally high productive soils have given such
good yields from year to year that the farmers have not until re-

cently besn brought to see the dangers of contimious cultivation

to one crop.

12-21-6m



e

In general, the soils of Blue Earth County are naturally
very productive, They are as good as those of northern Illinois,
where the same types are held at a much higher price per acre.
They equal in fertility and ease of cultivation any soils of the
prairie States. While the yields have in some cases been lowered
by continuous wheat cultivation, and while noxious weeds have made
their appearance, the inherent productiveness of the scil has not

been waterially affected.

HOW DATA WERE SECURED

Land Sales. The farms which were considered are those which have

actually been sold during the four year periocd, 1916 to 1919 in-
clusive. The sale prices which were used are the ccngiderations
Which zere given when the transfer of deed was recorded. The sale
datﬂtlv)wﬁre collected by the Minnesota State Tax Commission. All
sales considerations which did not seem to the Tax Comuission to be
representative, as not being bona fide, were discarded. After the
Tax Comuission had thus revised the sales data, they were turned
Over to real estate men and bankers in each community, who also
weeded out some which appeared fictitious to them.

As g result, the sale prices used in the study represent
boni fide sales as nearly accurate as it is possible to obtain them®

The following is a specimen of the information on hand

before visiting the farm. g -

(16) Access to sales data files of the Minnesota State Tax Commissiop
. was givan us through the courtesy of the Tax Commission.
We also agked each farmer the purchase price of his farm as an
additional check. In only two instances did the purchase
prrice given by the farmer disagree with the sale price on rec-
ord. The dgifference in these two cases was only about $200 on
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used. (See

1.

2.

£
28 0X1

CJ
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O

s 0

L.

Date of Sale: Mar. 1, 1919.

Legal description:--

Consideration: $12,400

Assessed value land and by ildings: 33,0?3
(Assessed value at 531;3 % of full value

' Each farm was then visited by the writer, or by

¥r. E. W. Gaumnitz who helped with the field survey. The schedule
INSTRUCTIONS CONCERNING THE USE OoF THE SCHEDULE.

on the county wmap and sales transfer card.

land listed, namely, woods not pastured, woods pas tured,
ther non-tillable pasture, tillable pasture,
tillable land, and waste land.

can be ssparated from all non-tillable land; also pasturs land from

erop land and woods. Thess totals can be worked out latser.

Seller: A. Churchill

Buyer: W. J. Rothrock

ok of N of SW&
of S% of SWE

o~

o
"

Section 32 Twp 108 Ra nge 26 Acres 80

sor's estimate of £u1ll value of land: $8,160
" " " " "bldgs: 31,000
L

n " " L] farm: $§7I55

field survey follows, alsc an explanation of how it was

T

-

Number each schedule with the muubsr which appears
12 seven

Check the M"acres 1n purchase" against

land, other

The clasgsification is 80 arranged that tillable land

-

-

Under "non-tillable pasture" indicate a chack whether




LAIHJ:_ ‘Ho. of farm

Acpés in purchase : Name of owner |

Woods not pastured...... oW e : Date of purchase +
Potentially tillable sxooooox s Distance to market =

Woods wpastured,..... e % e e : Name of market

Potentially tillable ixxxonoxx:  Lype of road

Other non-tillable pasture......: : Rods frontage :
__Rough_ Wet Stony. : : Topography :
;‘}Ilable '!;‘asture...............,: H :
"i1d hay land( ) : Soil types 1
Other tillable lande.eeecee.esonat : :
@ste land( ) s : Remarks ==
i
BUILDINGS: i
3 . :Vhen :Reproduc-:Construc-: . ¢+ Tyype of il
; DAMenSIOns 51t tion vale:tion cost:COPM IO, o ctmction;  Remaris
Dwelling : i : 2 . 3 . %
Barn.____,,: ' . . )
Hog barn :
Fen house:
Granaryz . L iz
Corn eridb: : 3 ! ¢ : : g L
LARD IMPROVEMENTS:  (Only if unusual) =
© ' Tyre : When :Reproduc- :Construc- :aongition’ Remerks
- at __: made :tion value:tion cost : . : .
lells ‘ . . : 5
Fencing:
I‘ilin{'-‘-’ .
LROPS: Yields e .
-;-____!Cbin"l:Silage:Oatd:Barley:S.‘.‘-.?:eat:‘.?.‘.meat: Rye :Potatods:Wild hay:Tame hay:
1920 . ; p - . . : § : : :
1919.
1918 ; : . : . : : : 2 : :
1917: - ; ; ; 2 - : : : : i
1916: . : : : 3 : : : :

Livestock pastured year of purchase: Mature stock Young stock

Remarks :




~ o= = ' e - - - ‘
le due to two or more reasons, indica

5. "™iild hay land" will include meadow too wet to be
Indicate

rlowed, and in some cases, land too rough to be plowed.

in the parenthesis following ths reason the land

"

hay.

J_r—.

Indicate in the parenthesis after "waste land" the

A e

nd which is due

@

nature of the waste land. The part of the wast

a8
to roads can be estimated from the ™ods frontage" listed in the

7. No place is prévided in the schedule for listing the
this is that the owner

L

urchase price of the 1land. The reason for
tust not know that you havethis information. If he knew that you

had obtained this information from the Tax Commission, he would be

Very greatly alarmed in many ocases and would conclude that ths

Purpose of your visit was to check up on the local assessor's work.

Tou can not be too particular in this matter. Ordinarily a sched-

Ule should be such that the person interviewed could read it with-

ceing alarmed.

=]

&. Fill in the name of owner and date of purchase bvefore

Vvisiting the faru.
9. In a few ocases you will find that the farm you visit

has besn s0ld since your last record of transfer. If you can get
him to tell you the amount of the transfer, it will be worth while

for You to take the record as of the latest date.
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C Under "rods frontage"™ count up the number of rods of

-

sl

road taken out of the farm. If the road passes thru the farm, the
i

Ly

Toads will need to be doubled, because in this case four square

3

Tods will be taken out for each rod of road in place of two square

(e

rods.
1l. Under "soil types" indicate the soil type as ie@cride

in the scil map of Blue Earth County. If a farm has more than one
80il type, indicate the relative proportions of each..This will
Tequire that the farm be located rather definitely on the soil map.

he soil map azainst the plat

ct

T & ~ A - " = . a4
tils can probably be done bty mat¢ching

t, however, that the soil map will need ch

12. Under "remarks" mention any unusual circumstances,
Such as stony land, floods, poor drainage, run-do
13, Under "reproduction vale of buildings" get the best

what it would have cost tc have ersctad
Spend considerable time talking with the farmer about this, because

Check one farmer's estimates against another as you go along. Make
Sure that the farmer in his reasoning about the question considers
all the factors entering into a corredt estimate.

14, ™onstruction cost."™ Obtain the cost of original
Construction of the building whenever the farmer happens to know
What it is.

15. "Conditon." In general describe the condition of the

building as "very good", "good", "fair", "poor" or "very poor."
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Abbreviations can %» used for these terus.

16. Under "remarks" enter any sgecial circumstances con-
neoted with the construotion of any of these buildings, such as
sanitary barn equipument, ete.

17. "Land improvements." This information is asked for
only for the sake of checking an interpretation. If the farm has
the usual types of wells, fences, etc., nothing whatever needs to
be entered.

18. Express the "yislds" of the various orops in their

usual units, i.e., corn in bushels per acre, silage in tons per .
aora, etec. Get data as to ylelds from any availadle source that
you can locate. It will happen very frequently that the faruer
who is on the place will not know very muoh abont the yields made
by his predecessor. If necessary, get the desired inforzation '
from the nieghbors. ‘
19. The classification, "tame hay", may mean red clover,

alfalfa, timothy, or timothy and oclover mixed. It might be well

to indicate which is referrad to by some form of abbreviation. |
20. The livestock inguiry refers only %o cattle and ' i
horses. If any considerable amount of land is used for pasturing
-2h2ep or hogs, a moteshould be made of this. ______________________ 4 |
Preliminary tc cur going into the field, eaoch farm to be
Visited was located on a detailed map of Elue Earth County to

facilitate loocating them. With this aid we did not experience any

Unexpected difficulty in this respect, but we were not entirely

Successful in getting all the information which appears on the

Schedule. The age of the buildings was not known in all cases bug

(E S T
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CHAPTER V

COMPILATION AND ANALYSIS OF THE DATA.
Value ver acre. The 160 la nd sa les used in the study were ones
consumated in four different years, 1916, 1917, 1918 and 1919; and
because land values were constantly rising, 1t was first necessary
%t o reduce them to a comparable basis. This was accomplished by
reducing the value per aore for each farm to the 1519 price level
basis. To do this, it was first necessary to find the increase in
general land prices in the county from 1916 to 1919; from 1317 %o
1515 and from 1918 to 1919.

The difference in the average sales value per acre for
each of the years respectively as compared to the 1519 average will
give us ths proper differential due %o inocrease in land values,
provided the sales included in figuring the average for each year
are comparable, or that they represent sales of a similar dis- I
tribution of grades of land. By this, Wwe mean that the average
sales value would not represent the increase due to rise in the
general land value if the sales for one year wsre & 11 high grade I
land and the next year the poorer grades were sold. In other words,
if the average value of each years sales is to ba significant the
distribution of the sales with respect to the grades of land for
each year must be similar.

The statistical measure used for this relative distribu-
tion is called the coefficien? og variation, solved by the follow-

1
ing formula: V = 100 —19;— .

—— e — ——

(17) Detailed discussion Karl Pesarson "Chances of Death"
G U Yule "Introduction to the Theory of Statistics".
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Table 2.

2ach year.

o

Showing yearly averages of sales, the index representing
yearly increase in value, and the coefficient of variation for

Year : Average value : Value Index :(18)(19): Cocef. of Var.
1515 glsy.ag : 100.000 : 24.135
1518 134.9 © 85.837 : 26.250
191 §1zu.+6 79.15 : 25.618
191 $114.52 : 72.83 : 25.557

The coefficients of variations shown in the fourth col-

uzn of the table are very uniform, thus furnishing us a basis for

knowing that the distribution of sales in each of the four years

Was quite similar. Knowing this it is safe to assume that the

3
vae

average yearly value shown in the gecond column of table rep-

resent the yearly increace in farm land values.
Using the year 1915 as a2 base, the third column of the
table shows the index mumber of land value for each year. In order
to reduce all the years to the 191¢ land value basis, it is only
necessary to divide the value per acre for farm by the land value
index for the year in which the land was sold. For example, for
a farm sold for §150 per acre in 1517, the index of land value for
1217 is .79157. Dividing $150 by .79157 gives $1

the 1517 value put on the 1515 basis.

EEElELEEEE!.i;OE Monthly Crop Reporter. U S D A Mar 1 915 p 33.

59.

43 per acre, or

IOWA ALL PLOW LANDS _
Year : Average Value . Index
1919 : 16 : 133- e
1918 : 1 . L.
151 : 130 : g2. 84

(19)

LCGray US DA Bulletin No 87%
"Farm Land Values in Iowa® p 5
Increzse in value 1518 to 1919, 22%.

TZ-T0 v




_29-.

Correction for State Macadam and Dirt Roads. The solution of the

read differential for dirt and macadam rosds was accomplished by
means of cross-tabulation, the presentation and explanation of
which is following. Lands on macadam roads were reduced to a
dirt-road basis.

Table 3. Average Value per acre on State and Dirt Roads.

: Dirt Roads : State Roads
Average Value per acre 8147 : $171
Total acres : 10,393 - 4,873

- -
-~ -y

Table 4. Cross Tabulation on Basis of State and Dirt Roads and
Cost of Buildings per Acre.

Dirt Roads ' !f State Roads
Cost of Bldgs : Value : Acres;. Cost of Bldgs : Value : Acres
per acre : per acre : ;; per acre : per agre:

0--12 i #8131 ¢ hghg i 012 P f153 ¢ e
12--24 f $152 f 4037 ff 12--24 S 2 YE) ; 2164
24--35 f $182 E 1058 f% 24--36 E f183 I 733
36--48 f f ff 36--48 5 $164 ; 176
4&--60 : 8213 ; 349 ;; 48--60 : $19% : 277
60--72 : : i1 60—72 : :
7284 i 72— P g3 ¢ 30

Table 5. Cross Tabulation on Basis of State and Dirt Roads and
Distance to Market (milea)

-

P
e

o Dirt Roads : 3¢ State Roads :
Distance to * Value * Aocres:: Distance to - Value ° Acres
__ Uarket : per acre @ s Harket : per acre:

0--2.5 : x160 : 2546 :: 0==2.5 : ;lSO : 1498

24 5ot 5 : s 4104 :: 2.5--4.5 : 1 : 230
4.5--6.5 : *133 : 2161 :: 4.%—-6.% : ¢23; : glg
6.5--8.5 :  $331  : 1352 t: 6.5--8.5 : $138 :- Nio
£.5-=10.5 s 9127 : 155 :: 8.5--10.5 : $18 : 40
10.5--12,5 SR T VTR 10,812,585 t - $169 1 JoB

e
-

; ;;_&F'_r; -
i 3

- gt
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bulldings""0-512";

the simple tabulation shows a differen-

abtout $20 appears in the classes W
or example in the olass interval

Ra pe »
roads, #152, state rcads, $173.

slagsa=s in this table the distribution or mamber of

too small

idence as

-
|
A,
3
79
ct

N

w as worked o

il e

able No. 5, the oross-tabulation

z the large distributions. For
3 3 o £ +ata adag &
dirt roads, $1060, state roads «

3155, state roads $173.

tha differential of about $2C again

these data an average weighted dlffer-

baa's

and used as the correction for state

(Cu)Tﬂ” 1V‘rﬁ"° we
and No. 5.
12-24 in Table f'
No. 5 were used 1
A.J.E "T”i::'.ts 1.19\“-.
number of acres

dift\:‘r-"“*ia.... was "? d::‘.?i I“Ohﬂ te
ntial appearing in the two classes
the two classes 0-2.5 and 2.;-4-5
thesze claszes contained th largest ac
ermining the average ifferertia’ ’ :
class. The computation is as follows i==

™
"




holicA x $131 $648, 392

40374 x 3153 %616;353

ﬂF;i : §§zs 11253,539 $140.75

Zeh x ?(133 ;‘;22‘;-,1\,-9
21644 x $173 2374, 837
3656 3656 603,942 $165.19
$165.19
-.:l‘+\:¢ 5
v 24.44%  weighted difference Table No. 3.
From Tab le No. 4.
25004 x $160 K4uo,uuo
+IGGA x $155 635,500
£800A 6600 1,0 00 $156.8
15004 x $1&0 éaﬁg,gcu . :
2300A x $173 %397,900
3800A 800 667,900 $175.76
$175.76
ﬁlzg‘ég

18.87 weighted difference Table No. 4.

Difference weighted on total acres.involved.
F2hk.44 x 12,6424 $308,970
$18.87 x 10.400A $196,248
23, 042A 505,218 $21.%92

£

o __—4—-.—--—-———-—-—-——---_——-—————--—-———--———-—-———-—_-———-——

Statistical evidence, other than that which apreared in

ann

the cross-tabulation, that #21.92 represents a fairly true constant
difference, will now be presented using the four classes which were
not used in caloulating the differential because the distributetiong
Were small, These four classes will be grouped tcgether which will
increase the distribution or acres. If our reasoning has been cor-
rect, the difference in the one large or grouped class should tend

to approach our accspted constant difference, $21.92.

$21.92 average W eighted differential or correction for state roals.
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Tab le No. 6 (from tabdle no. 4) Value per Acre According to Dis-

tance to liarket and Acres.

Distance to Market.

%.5-6.5 : 6.5-8.5 : 8.5-10.5 : 10.5-12.5
Dirt Roads $133 : 8132 . $127 . $79
--acres : 2200 : 1250 - 155 3 75
--------------- o e e e e e
State Roads : $204 :  $139 : B89 : $170
--2Ccres : 210 : 712 : 40 : 102
P ————— fom e ———— b ——————— P mcmm e ————————
Difference : N : $7 : %62 : $91

Table No. 7 Four Class2s in Table No. 6 Grouped into One.

Distance to larket.
ILI!S — 12-5

Dirt roads - : @1;0

--acres : : 3743 . :
P e P ————— S S —— o e

State roads : : $156 -

--30res . : 1062 -
S — ol i s i P —— .

Difference - : $26 :

The differences in the firet ocase ranged from §7 to §91;
when grouped together the difference feverted back to §26 as was
expected. This difference perhaps should have been nearer $21.92,
but even in this combination class the acreage on state roads is
only 1062 a cres.

The farms on state and dirt roads were separated and

correlated with distance to market. On this basis the following

forecasting equations resulted:—-
X = value per acre; Y = distance to market.
State Roads X = 187.29 - 7.04Y

Dirt Roads X = 161.47 -~ 5.05Y
On the basis of these equations, the predicted value per

VE-21-0m




acre for the following distances to market are:

Miles ' State Road ! Dirt Road ° Difference
1.25 : $178.49 - $155.16 . 823
3.75 N $160. 89 : 314253 '  s1@
. . . Il}-l
¥

- —— g - s o —— . e W T T T — T S, . . s . s, s =
-_— _—— ———— - —_—— ——— — —— -

After the values per acre of the farms on state roads werd
corrected by the mean?gf the difference $21.92, all the farms ad-
Jacent to "Class Two" l)towna w ere sorted out. These farms were
then classified on the basis of state and dirt roads.

Table 8. State and Dirt Roads Class 2 Towns.

Value per Acre and Acres.

State Roads $144.48
-- acres : 8.42
Dirt Roads 144,74
-- acres : 24,33

In that the effect of roads has been corrected for ox
eliminated, a tabulation on this basis should not reveal any dif-
ference when the distribution is large. Note that the above shows

& difference of only a few cents, which again confirms the assumed
constant §21.92.

Correlation between distance to market ad value per acre
of the farms adjoining "Class Two" towns was made,,first of those
On state roads and then of those:oon dirt roads: The coefficlents

Wers r =-.3%4% and r =-.24% respectively. All of the farms were

(21) Smail towns of about 500 population.
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then corrected for the state road by means of the correction §21.92
and the correlation between distance to market and value per acre
wee again calculated. The coefficient in this case was r=-.23 .
This coefficient is only one point from the r=-.24 of the farms on
dirt roads. This again supports the accuracy of the correction
$21.92 in putting the ferms on a dirt-road basis or eliminating
the effect of the state road.

The value per acre of all of the farms was then put on
dirt-road basis by correcting for the state-road influence.

=2
e

Correction for influence of towns, due to size, market

facilities, etc.: The towns in the area were put in two classes

on the basis of population, market facilities. ete.

Class One includes Mankato, Lake Crystel and Janesville.

Class Two includes all small towns of about 500 populatio

The correction for the influence of the Class One towns
on land value was worked by cross-tabulation in a zanner which is
sizilar to the diffesrential calculation for roads.

Table § Average Value per Acre by Clsss of Towns.

Towns Class One Class Two
Average value per acre: $158.36 : $143.98
---Acres : 3720 : 8290
Difference : $14.37 :

e L T —— - P—— ————— — ———— —— —— -

Before we can intelligently investigate Dy oross—classi-
fication the genuineness of $14.37 as being the true constant dif-
ference, the average value of the other factors present in each
Slass of towns must be known. The following cross-classifications

Were made.
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Table 10. Average Value of Factors in Each Class of Towns.

Tow ns 2 Class One : Class Two
Cost of buildings : $15.52 . $12.71
Productivity index : 99.7 . 95.0
Land classification | 86.9 . €5.5
Distance to market ; 3.96 : 3.45
Table 11.
Class Two Towns : Class One Towns
Distance to Market 2.5-4.5 : Distance to Market 2.5-4.5
Cost of Bldgs $89-$100 $152.6o Cost of Bldgs. $165.03
--Acres 903 : =-Acres 12959
Difference $12.43
Table 12.
Elass Two Towns ; Clase One Towns
Cost of Bldgs $12-82% : Cost of Bldgs $12-%24
Productivity Index 76-50:8151.48:Productivity Index 76-90:$161.8&%
--Acr=s : 701 :==Acres : 507
Difference g : : 10.35
Productivity Indes oo-1u4“ &5 9# Productivity Ind_x9o-1ou=315’ &4
2xfcres ,—-Asrea 817
Differsnce : 15.69
ProductivityIndexlO4 118:4154.52:Productivity Index1 O4-118:$166.52
22)cres : 1076 :ACRES : Ghe
Difference . . : 12.00

- ———

(22)
A weighted a verage difference was worked out for the

three differences appearing in Table 12.

lu 39? x 1208 $12,511.256
(697 x 2302 $36,13k. Lok
12 008 x 1618 89,428,944
5128 68,074.68 13.275 equals the weighted average

difference

(22) Weight on acreage basis.
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Table 13.
Class Two Towns : Class One Towns
Dirt Road 8144.48 ¢ Dirt Road ' $157.19
--Acres 5842 : =-Acres 2315
Difference : $12.70

The three differences ap;eari?g gr resulting from the

23
Tables 11,12 and 13(wu?re then weighted and the average
2

welghted difference used as the correction for the town classes.

The value per acre of all the farms was then corrected
by means of the differential $12.82 and put on a "Class Two" town
basis.

By using the three corrections for increase in land value
for type of road, and class of town, the value per acre of all the
farms was put on this basis: Sold in 1919; adjacent %o "Class Two"
town; on dirt road.

Caloulation of 1919 depreciated cost of buildings. The dimensions
and type of structure of each building was obtained in the field.

Knowing the dimensions, the cubic foot content of each farm struct—-
ure w as calculated. The cubic foot contents Wwas then multiplied
Dy a certain cost per cubic foot depending on the type and kind of
structure. This cost was then depreciated down to the year 1919.
The depreciation rate depended on the condition of repair the

building was in and its age.

52}) By number of acres.
24) Table 11. 12.43 x 3563 §44,288.09
13.275x 5128 £68,074.20
$12.707x 8 $111 .1
17448 223,637.48 §12.817

Hence $12.82 equals the mverage weighted difference.

12-21-8m
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The following is a sample of the calculations for one

farn.
Table 14. Sample Calculation of Building Cost.
Building tCu. ft.:008t per: Cost :Depreciation: Depreciated
: i cu. ft.; : Rate ; Cost 19519.
Dwelling  : 11,520 14 ¢ :$1612.80: 38% ¢ § 999.9%
Barn - 56 8 5 ¢ : 822.80: 51% : 403.17
Hen House : 2 ,500: : 175.00: &0% : 35.00
chine shed: 000: 3£¢ :  140.00: 807 : 28.00
Mi1X houee 1,260: : 63.00: 51% : 30.87
Gran&ry : 4, ,480: : 224,00 28% : 161.28
Corn orib 7,500: 3%¢ :  262.50: 80% 52.59
Shed 2,160: 5¢ : 108.00: 28% s 77.76
Total 19219 depreciated cost $1788.52

were used:

In calculating the costs the following scales and tables

Barns, frauwe,
26) Single Corn Crib
26) Double Corn Orib
26) Machine Shed

(25)
Table 15. Building Cost per Cubic Foot.
Cost per
Type of Building cu £t in
—— 1919
Dwellings, frame, small box House, no cornice *¢
Dﬂe11i423, frame, shingle rocf, small cornice, plailn 12@ to 1E¢
Dwellings, brick, same class 16i¢to 19¢
Dve;lin*s, frame, shingle roof, good cornice, sash
weights, good house 16 ¢#to 19¢
u*elllngs, brick, same class, good house '21*cto 24¢
Sarns, frame, shingle, roof, not painted, plain finish 9t0
shingle roof, painted, good foundation ¢to 7¢

3§¢

construction.

Estimator", Wa. Arthur——Silo COBt data p 535-55.

———— o —

Tables were not used to determin e cost of silos, each ond

being considered individually, because of the lack of uniformity in
The estimates were based on the "New Building

—— e

|

(25) "New Building Estimator", Wm Arthur p 311.
Prices for 1902 were raised to 1919 level by U 8 Bureau of
Labor price indices.
(26) calculated by writer.
12-31-8m
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g
(27)
Table 16. Depreciation Tables for Frame Dwellings.

Bk 7 ~ MNanAdd -~
tPercentage Depreciation according to Conditlon ..

-5

EEF

e Years L . - oL o S o M SRS 2t
1 : 6 47% : 10%
2 g 7 17
3 8 10 23
4 10 12 |
13 15 51
2 : 17 2
: 17 19 {
g 18 2l ﬁu
9 20 23 =
0 22 25 +2
11 23 2 o
12 25 28 =2
13 26 29 2
14 28 gé gg
15 Y 3 22
: 30 34 21
| 31 35 e
7 32 %
9 3 21 e
20 5£ 25 J &3
21 3H 22 : 22
22 5 +0 : 2
g‘_: %2 41 : 0o
o %2 43 ; 59
& {:‘ \ - - :
25 37 43 : = .
28 L4 : [ -
23 /ﬁ W= . ?4— :
27 33 ¥ : 45 .
26 40 47 : -
30 41 48 : . :
%1 41 & ; e E
32 4o 49 : s -
33 4o 0 ; o2 ’
34 43 1 : &2 '
:" - :1_{ E > I-E)Ed .
35 ih 3 : 4
2 : 45 : : 7
34 45 4 : &
" 39 46 2 : 2%
Eg o 72
41 i
2 7
3 .
i 9
: 0
: 1

=
0
% ?\2‘\0\0\ ONJITUTUTUIITOTUTIOUTAONUTNOTWON

P ———————
——————————

- ——— — e o —— g ——

Vm. Arthur.
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Table 17. Depreciation Tab le for Brick Dwellinge.
_________ Tears al Depreciation
L : 5%
2 y 7
3 : ;
i - 11
2 . 13
10 : 18
15 : 23
20 : 28
£2 : 53
2 : 7
72 : ﬂ
40 : 2V
50 : o0
C : 70
___________ A IBESE O i D I PO

Table 1 &, Depreciation Table for Barns, Granaries and Other

Farm Buildings.
:Depreciation rate according to Condition.
------ Yea ra .3 . Good _ 3 - Wedys Lo BBl e
1 10 12 14
2 12 15 17 : {
3 14 18 20 :
4 16 21 3 23 -
2 18 23 26 :
0 25 S :
7 22 29 32
- T 32 35 :
S : 26 35 $ 8 s
10 28 & “+1 - ‘-'-:-".1
L C 1 44
12 32 : 43 : 47
h : ¥ 3
b e
15 : 31 55 : 5 : [ B
16 : 43 s S 71 (S
17 46 3 17 ‘
18 45 67 &3 \k
19 52 : 71 : Y
- : 55 75 : \
2l : 78 : 75 : ;
22 : 1 $ 8l ¢

See contimation on next page--

) The Bernard Depreciation Table "How to Assaess Prope ,
Cities and Rural Towns". H V Cowles and J H Leenhouts. J‘

Wis. Tax Com. 1914-p32.

o

(2
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Tatle 18. Dsg tion Table for Barns, Granaries and other
SI

:Depreciation rate according to Condition.
s OBEE 3008 e Fedr ____ % ____..Bad ____:
23 : &4 : : :
P22 M 67 . . .
25 : 70 : : :
2 . 73 . . .
27 : 76 - : :
28 $ 79 : : :
29 : &2 : : -
30 3 - : :

- — T ——————— — . T T T . e S e e T . i T i . T ——————— T —————————— i~

Land Classification Index. On each farm there were various grades

or classes of land and the percentage of the good and poor grades

cn each farm influenoced the value per acre.
The percentage of each grade of land could be entered
into the multiple correlation equation, but not without increasing

the required calculations many fold. For this reason it was thought

feasible to reduce all of the grades to a more or less coumon
denominator and express their combined significance in cne figure,
which was called the land olassificaticn index.

The land classification index was calculated by weighting
Percentage of each class of land by a figure rerresenting their
proximated relative value significance.

The weights used were:

Table 19. Land Classification Index Computed.

2
Grade of Land e Teight' 9)________
I AR 0
L. : Woods=--not potentially ti‘la“le(3 ) : 1/5 :
2. : Woods--potentially tillable : 1/2 :
io : Wild Hay land : 3/% $
LTI g T T 1 R s i

(23) The weights were approximations resulting from judgments
based on the observation of sales of the various grades, and

12-21-8m
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Tab le 18 cont-

Illustration:—-
__________ Grade. . . oo . Kezemms o0 . . Welgas = N
Grade 1 : 10 $ 2
Grade 2 : 10 : 5
Grade : 20 3 15
i Grade 2 : 0 : 60
"""""" " “Tand Classification Index &2
(25) Cont. Land Clasgssificati Yndex &2
on date found in Minnesota Bulletin No. 145. “%he Cost of

Producing Yinnesota Farm Products."; Minnesota Bulletin No 19
"Cost of Milk Production"; Minnesota 1520 Census; and Crop
Reporter, Dec. 1919.
The weight 3/4 Placed on wild hay land may seem a little
large but on the average this was good low land which could
be tiled. It was not tiled, however, because the farmers
found that especially in dry seasons the wild hay crop would
. Compensate for the short crop of tame hay.

(30) Includes other not potentially tillable land which can be

pastured.

Productivity of Soil Index: The productivity index is a relative,

figured out on the basis of crop yields in Blue Earth County. The
average yield of all the crops grown in the oounty was calculated.
The index for each farm was the average percent that the average
crop yield of the farm was to the average ocrop yleld of the county.
In making the survey the yields for each crop on each farm were
obtained for as many years as possible. In most instances, ylelds
for at least three years were obtainsd.

Table 20. Illustration of Caloculaticn of Productivity Index
for One Farm.

x . County Av . Peroent of
C Irops grown 2 Av Yield ; OuY;g_ld _____ : _99‘&232_&{121’,21 al
Corn : 65 s 48.23 : 134.7
Oats : 55 : 41.25 : 133.2
Spring wheat : 18 : 12.53 : 1%3.5
RO AN SRS SRR |-
503.19
Ln Productivity of soil index 125.80

122180




Distance to Market: The distance to market figure was cbtained

ng the farmer the questicn, how far is it to th

- _.'_3
Y A8Ling

Kl’ Value per aore corrected, as previously explained.
X,> 1915 depreciated cost of buildings per asore.

Xj‘ Land classification index

X+ Productivity of scil index

X-= Distance to market.

il (31)

The forecasting equation which resulted is:-
%) = 53.845+1.154 X, +.787 X3 44179 X, - 3.70 X

It is interesting to note some of the relationships as

[
ot

h of

S

evidenced by the equation. An increass in a dollar's wor

buildings per acre inoreases the land value ¢1.15 per acre. An
increase of one point in the land olassification index results in
of §78. In this area the productivity

1]

a ri

m

e in the value per acr

°f soil index was the least significant faotor studied. This index

merely indicates soil productivity differences and most of the land
Variation is indicated in the land classification index. An in-
Crease of cne point in this soil productivity index results in a
*17 increase in the value per acre. The most interesting and yet

the most difficult relationship to study was that of distance to
Coupled with this relationship is the

R

fiarket and value per acre.
Telative significance of the type of road and olass of town. On

& farw which is on a dirt road and adjoining a Class Two town, each

" —

(31) See appendix for caluulation.
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milae from town decreases the land value per acre $3.70. On the

Wil

o]

veraga the state macadam roads increased the adjacent land value

is.

821.92 per acre over the land adjacent to dirt road Class One

towns influenced the values per acre $12.82 per acre mors than Class

Two towns.

Following are two illustrations of the use of the fore-
casting equaticn:

Farm No 14*

Farm sold in 1918 for $150 per acre, on state road,
"Class One" town.

X, = 1519 depreciated cost of buildings per acre $36.24
X}: Land classifica tion index &7

X, = Productivity of soil index 96.6
35: Distance to ma rket g miles
Xy = 53.845 #1.15% Xp +.787 x3-+-179xu'-3-70 X5

53.449 + 41.82 +68.469 +17.25 -33.30

$147.73

21.92 gstate road correction

E_LQ;QQ "olass one" town

182.47

,zhg;éigi 1918 land value index

#156.63 prediction; $150 aotual value
Farm No 107

Farm scld in 1919 for §135 per acre; on 2irs road,
"Class Two" town. :
312."0‘?

X5 = 1919 depreciated oost of buildings

13 . Land classification index 75.62
X, » Productivity of soil index 103.7
3 1/2 miles

15-; Digtance to larket

’ Similar data on the halance of

hE S 1)
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Xy= 53.49541.154 X5+ 4787 x3 ++179 Xy ~3.70 Xg
53.499 4 14.39 +59.51 +18.56 ~12.95
$137.96 prediction; $135 actual price.
Prediction by means of this equation involves a probable

error of $17.46 per acrs. The two illustrations are chance selec-

tions, number 14 showing a farm with three correécted items, and

nunber 107, with no corrected items. The largest error in predict-

ion will be found in the forecasted value of farms which contain

other factors which have not yet beesn considered. For example, a

farm way have site value such as lake frontage or perhaps resident-
value due to being located in close proximity of Mankato or sone
Corrections for these factors and some others will be
With this

=
D

other town.

ascertained in a further investigation of the problem.

information’at hand it is hoped that the error in prediction in

Another reason for

these extreme cases may be greatly reduced.

»

in some instances is due to the fact that we assume the land
This is certain]

error
Price level is the same through out the whole year.
to cause error in predicting the sale price of a farm which sold
at a time which is far remote from the month in which the mean value
for the year ocours. It is simply a case of using the mean to rep-

resent the distribution of sales for one year. The exact error is

dependent on the standard deviation of the dietridution. Finally,
part of thes error is due to imperfect market adjustment resulting
from the lack of organization in the land market and the bargaining

differential. The same grade of land does not always sell for the

Same price at same time in the same market.

12-21-8m
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CHAPTER VI.
CONCLUSION.

It has been shown that the formula furnishes a means by
which the most probable land values in Blue E rth County can Bte
ascertained. The equation may be of muel value in other sections
where conditions are -quits different Tut this does not necessarily

~Ff +ha

follow. TFurther investigation is nesded in this phase of th

The land equation is similar to other measures, in that
to measure with accuracy, the conditions pust remain the same Or
sorrections must be made in the measure %0 take into account the
change in conditions. A fifty-foot steel tape is only fifty feet
when the temperature ls a certaln degres. When the teuperaturs
rises, allowance in measuring must be made for the expansion. Like-
wise, the land value measure worked out in Blue Earth County is conly
acourats in territories in whioh oonditions are similar, but slight |
ifferent

modifications may render the formula Very useful in quite

i T

(o9

regions.

The formula is of partioular practical impcriance where

scientific appraisal of land is required. The land tax which is

based on a perdentage of the 1and v2lue, coculd be adminstered with

unsrring equality, by use of the value 2quation. The present in-

justice and inequality in assessment which results in soms land

‘eing overvalued and some undervalued, would be eliminated. The

[value of every farm would Dbe determined with ths same yardstick,

the value eguation.

12-21-6m
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llany tax problems are linked up with a scientific analysis

=

of land value. Aunong these problems are many which have their

=

Justice based wholly or partly on the thecry of "benefit reoeived".

Who receives the benefit is a question of land value analysis. Cased

Wil o At bd

on this point are many, the construotion of new roads,

slo1hbarhid e = 2 R p—— -~ - 3 - - ’ -~ 2 a
county ditches, irrigation and other reclamation prcjects, and

-

'”“\ ~ ”~ - - -. y | " '.'"-' - 3 BE' Y ™ & + *
whe participate in the land warket, including farm

othsr buyers and sellers of land, are at

esent in nesd of a measure for ths commodity in which they deal.

The land value equation will serve the purpose.

The Federal Land Bank, other banks, wmortgage ccmpanies,

insurance companies and othars who loan money on farm land are in

scientific measure of farm land values. If

o
®
(o
o
'_h
o

can be measured more accurately, it
advance larger loans on land than heretofors,

h The buyers of farm mortgages,

not incur any more or as much risk.

knowing that the valuation placed on the land represents a scien-

tific valuation or its actual value and that it is a superior sescur-

be willing to accept lower net ylelds on thelr in-

ke

1ty basis, may
Vestuent, and this will operate to lowering the intersst rate to
‘he farmers on long-time credit.

In new sections of the county, many problems connected
of

With land oredit, such as the effect of clearing an acrs
land value. can be solved by means ¢f a value equation.

The Interstate Commerce Comnission and public utilities

12-21-6m
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Comulssions adjuet rates to the valuation of the coupany's property.

Seientific rate adjustment is dependent on baving accurate value

land value equation which was sclved and presented in

-3
o
]

this treatise is not the most refined piscs of statistical work pos-

W

sible. It is only in its preliminary stages. MlMore equations must

°¢ solved.to fit the various needs, many of which I have already

emuerated.

The real practical and scientific significance of the pres:
entation is that it portrays a solentific solution of valuation
" o
Probleus by meanaf;ha accurate mathematico statistical logio*; that

1t puts land valuatiocn on a genuine scientific basis by an acourate

(52)
solution of an identity, the land value equation.

(32) sScience arises from the discovery of Identity awidst Diversity
The process may be describved in different words, but ocur lang-
uage muet always irply the presence of one comnon and necess-
ary element. In every act of inference or scientific method
we are engaged about certain identity, sameness, similarity,
likensss, resemblance, analogy, equivalence, or equality
aprarent between two objects. It is doubtful whether an en-
tirsly isolated phenomenon could present itself to out notice,
eince theres must always be some points of similarity between
cbject and object. But in any case, an isolated phenomencn
could be studisd to no useful purpcse. The whole value of
science consists in the power which it confers upon us of

and it is only so far, therefore, as we can discover and rag-
lster resemblances, that we can turn our observations to ac-
count.

Nature is a spectazle contimually exhibited to our senses, in
which phenomena are mingled in oombinations of endlees variety
and novelty. Wonder fixes the minds attention; memory stores
up a record of each distinct impression; the powers of aaagcia.

tion bring forth the record when the like is felt again. - By
the higher faculties of judgment and reasoning the mind com-
pared the new with the old, recognizes essential identity,
even when disguised by diverse circumstances, and expects to
find again what was before experienced. It must be the ground
of all reasoning and inference that what is true of one thing

aprlying to ocne object the knowledge acquired from like objectq;

* Karl Pearson Chances cof Death p 105

12-21-8m
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its equiva lent, and that under careful as-

certainsd conditions Nature repsats herself."
J Jevons Prineciples of Science p 1
Expressing economic relationships which cennot be def-

oriticien from some people. They think

mathematical equations as being of no value except in expressing

exactitudes. Their misconception is due %o not uaderstanding what
the members of the egquation represent. As in this instance the leoft

hand meuber of the equation represents not Ehe exact market value
of land but the most probable market value. It is on this prin-

ciple of probadle equality, the theory of apvroximations and prod-

ability that scientific land valuation must £find its basis.
) eality even aprarent equality is rarely to De expected.

- 401 T t
More commonly experiments will give only probable eguality,
that is results Wil‘ come 80 near to each other that the dif-
ference may be asorlbed to uniu;crtant distu rbina causes.
Physicists often assume quantities to be equal provided that
they fall within the limite of probable error of *“f progssses
smployed. We cannot expect observaticns to a”“P”'ﬁl.“ thaory
more clogely than they agree with each other, as lewton re=-
marked of his i“vasti*atigws concerning Halley's Comet."

W S Jevons Principles of Scisnce p 480.
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CALCULATION

Variables
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cst of Bldgs per acre
and Clasgification Index
roductivity Index
istance to Market

Zero Order Coeffici

E COE

FFICIENTS

& X

ﬁ!l-i A~ _‘-?—T Am ~ e
Si LJJL-;-..)‘\.IJ.,

Standard Deviations

1: 3.495763

2. 4.095649

-y
A

3= 4397174 ¢ My = 86.40367
. 4=3.977397 : My - 99.588368
; 5:2.2190138 ; M. - 3.978048

+.2071274

— 2878383

P e ——
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Table I.

: S Standard T Ooeffiolent ?‘];-—"'7"
______3fi 2 Deviations . of Correlation. ; f”tf
T : (3.495763) Class 2| BB
1 142.4181 :1 Intervals 124 .507972 : 86137
(34.357 ) units ‘
————————————— A e e e e e e e e e e e e e
=0 .+ (k.095643) OClass . :
2 15.45216 Intervals 13 4 442009 : 89352
: (12.286 ) units :
————————————— A e e e e A e e m— e —— e ———
. + (%.397174) Class 1 :
3 86.40367 Intervals 14 4 .2501448 56820
+ (13,191 ) units
------- —— —————— e e e e e ———

(
= (3.97735%) Class [ : y
4 ©5.588368 :4 Intervals : 15« .380069 : «9220%
: (15.909 units
B ' : (2.2190138) Class : P
5 3.978048 :5 Intervals 23 ¢.16654021 : .98603
: (2.215 ) units g
————————————— o o 0 o i v e e e e e e e i i G S
: 24 4 .2190054% : «97572
e PSRN e
: 25-.1490111 . 95883
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'J*fi?g . +o'vflr?7? :+ ._;&;1%3? . Tlc.o "'""71"“? . 'E?"’T

(=]
na

4

13 +.445009 084597 4 .9032
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__________________________ Tab le Il continued.  __ _____

Coef of Cor-: roduct : Numerator :Coef of Correla-:
relation s Term : and : ticn : F=N>
(Zero Order): Numerator : Denominator: Firat Order :
23 +.1665402; + .042891  +2d ,.6;:2 23,5 *.130571 9514
. s '® 7 2 :

101075 :

25 - .14901 ;-.:"-' 36 = 5¢3 -+107036 3942
5 30 11:_ 47936 S0l : 2543 703 : -

5 - .2678383: — 024816 :-2283022 ! 35.2 -.269761 : .962
35 Eo?,,: 024816 _3'7%33—_ : 35.2 —+20370 : 2623
23 +.1665402: + . 045362  #:fBLIR @ 23.4+.126546 :  .9918
24 4+.2190054: +.034495 42484310 243 4.151272 :  .9815
) ] . 1 - ‘ ﬁ:’: - ; - : e
3% +.2071274: +.036473 ’*"%%5‘%&‘— t 3%.2 40277378 38R
! :

el ed | -: 1 - : . G |l = ~ ») : G &
24 +.2150054: +.012485 HEEEES 24.5+4.2010831 : .3776

= ] a : £ - - f o- Fd 21 E - | - : ~ -
25 -.1490111: - , 016850 :-.;‘7;% £— : 25.4-.135823 : .9907
45 —.0770776: - .032634 "W : §45.2 - . 046063 P 49983

: - ol Bis b . ek
34 +.207227%: 4.022185 +:AEpB— : W.54.19361 : L5810
35~ .2¢78383: - 01506 :-=ELA8LL— : 35.% -.278732 @ 9603

c
%5 - . 0T70776: - . 059619 2-——%57_——'31 % : 45.3 ~.018633 : .9998
___________ 4_.___.....__.........}...1‘.2_ R

-
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: Numerator :

Coef of Corre-:
lation of
¥irst Order

Product
Term

12,3 +.491687 ¢
15.3 - .301187 '

25.3 —.107036 *

12.5 +.493874
4.5 +.239647 |

2445 +.210491

12.4 + 479721
13.4 4+ .419338 °©

23.% +.126946 °

13.5 +.382332
14%.5 4+ .239647

34.5 4 4193691

23.4 4.126546
25.4 - 135823
35.4 ~ .2878732:

2345 44130571
4.5 4 210401 |
34.5 44193601 |

+ 032237

4+ . 050443
+ +103956

' 4.118355

P 4+.053222

+ + 060858
4+201165

P4 «106169
- .116882
. —+159725

++ O46417

;4. 07405
* 4 .091624

+.037858

: -.035383

-.017242

+ . 040770

40025250
+ . C27484
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Table III.

and

: Numerator :Denominator:

LARG450
*‘“.94: 792- c:
I~

5
P 25.13 +.045448

951

_ 2100840 °
32503 ¢
— 1582576 °
. 089801 :
+955025

‘*“:;22%%
4 ad 6207 :

505192 @

P12.45 4+ 467234
f 14,25 3.159650
© 24,15 +.105164

12,34+ 473753
*13.24 4+.411502
. 23.14 —. 09319

: 13.5% +.352748
. 15.34 - 4302889
35,14 - J141815

} 13.45 +.352720
' 14.35 44182704
! 3415 +.113796

4 2E2088
—_

23.54 +.09360
25.34% ~.105457
35.54 ~.266126

23.45 4.093637
24,35 + /190425
34,25 +.171490
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24.35 +.190425

13.54 4352748
12.54 4 467234

23,54 +.093641

15. 34 - 4302889

12.34 +.473753

25.34 ~.105457

Product

Term

D +.034791
: 4.092292
? 4.092292
§ ++ 43752
. ++033031

. 44164815

. — « 049560
. +.031941

and

¢, J449876
: *.96%207

050412

E A1 L 14

4L "

. 858692
. 850005
+ 308996

+ 880209
3420

t Coef of Correla-
tion
Third Order

T — o ————————— — T ——————— T T —

¢t Numerator :Denominator:

. 12.435 +.466092
. 14.235 4.105250
{24,135 4.114107

. 13.254 4.351048

'93148a .. 12.35% 4466141

} 23,154~ 086045

% 15.234% — .288808

D 25,134 4 .045314
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tandard Deviations.

0 1.2545~ 34.957 Mfs Yi-zfy,5 V1213545 V1i-vEo, 505

7 (.52209)(.9708)(9356)(.8847)

5
= 34.957 (.7409)

25.899 (.674485) $17.468 Probable error.

T.1248 =1% ' e .= -7%. g
6' }ol_) = 1/-191 1"1.35 H—r§+np Tl rEB.‘*a ﬁ ‘1';02‘1'5
- 13.191 (.95768)(.9956)(.5810)(.9363)

-132.161 (.87576)

d 4.1235 =15.909 '1-1':_5 )1—1'3_‘_}.5 ll-req_.;':

=15.908 (.99702)(.9810)(.9817)(.9544)

=15.909 (+95479)

651234 = 2.209 N1=rf5 N-2554 V1-s35. 5 13735, 23
=2.219 (.99702)(.9603)(.99%4+)(357%)

- 0219 {19111"')




. 660 ~-S5.588

10.459
L (2.4762)
= 1.1539
bl3.245 _ 7 ol5 1.2345___
b13.245 - rl3.245 3,§% 2
= 3510 -22:899___
3510 -11558
= 43510 (2.2419)
= ,7869
B14.235 2 Ty e _{%tfféig_-
D809
= 41052 --Sgiag
= 1052 (1.7051)

= «17937

. § '
P15.23% = 715,234 "J%’.‘%E‘“

- 25+ 899
- L] 88-
i 2.022

= ,2888 (12.8086)

= 3.6991
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4

Xy = 1.1559x2.+.7559x34..1?337x4-:-5'91x5

9
2. 418 +1.1539(Xo-15.4521) +.7869
(

(Xy-99.588

X. = 142,418 1.1539%,~ 178301 + «7869%; -
& ~17.25318 - 3.6991% + 1%.7150
X, 53.449 +1.1539X, + «7869%3 +17937%)

Coefficient of Multiple Correlation.

. (3%.957)%(1-B%)
(1-R%)
1221.99 1221.998°

O™

-J
(@ ]
-J
Ul
(0]
"

99R- - 1221.99 -~ 670.758
SRe= 551.232

- lgs2.
’J.-‘;!g

p2_ _o451003

I R = .67163

Standard deviation of criginal ss

Standard error of corrscted sales

-y Cormr
-3.09345

7 »an.o2:88d. . = 776
Then 32.2%8 = 6776

for valus per.
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AND VALUATION DATA FOR THE 160 FARM3, INCLUDING THE ORIGINAL PRICE, CORRECTIONS AND VALUE FACTCRS.

|
*ll Schedule: Original : Year : Reduced : Corrected : Corrected :1919 depreciated : Land tProductivity:Distance
5 : price : of 3 to 1919 : for T for :cost of buildings:classification: of soil - to
Number : per acre : Sale : basis : roads : towns : per acre 2 Index : Index : Market
: $190.00 : 1919 : $190.00 : $168.08: $155.26: $22.36 : 97.50 125,80 3
: 185.00 : 1919 : 185.00 : 163.08: 150.26: 17.60 : 100.00 : 92.70 3
: 175.00 : 1919 : 175.00 : 153.08: 140.26: 24,04 : 94,28 : 124.80 3
: 185.00 : 1919 : 185.00 : 163,08: 150,426: 29,26 : 95.00 : 87.287 3 2
3 169.60 : 1919 : 169,60 : 147.68: 134 .86: 34,08 : 56.78 : 87.73 : 11
H 125.00 : 1919 : 125,00 : 103,08: 90.26: none 3 100.00 : 103.67 : g 4
: 130,00 : 1919 : 130,00 : 106 .08: 95.26: 12.25 : 72.50 : 93.80 : 3%
H 150.00 : 1919 : 150.00 : 128.08: 115.26: none $ 80.00 : 101,00 : 7
: 300.00 : 1918 : 349.50 : 327 .58 314.76: 82,98 : 100,00 : 122,79 : : 3
: 183,33 : 1918 : 155.33 : 133.41: 120,59 43 47 3 100.00 : 100.00 : 1
H 137.50 : 1917 : 173.70 : 151.78: 138,.96: 35465 : 90,00 : 90.60 3
: 125,00 : 1917 : 157.91 : 135.99: 123.17: 39.35 3 91.69 : 129,96 : 8
s 166,00 : 1917 : 197.07 : 175.15: 162,.33: 16.10 - 9%8.75 1 130.41 : 3
:  150.00 : 1918 : 189.49 : 167.57: 154.75: 36.24 : 87,00 : 96,60 : 9
3 160,00 : 1917 : 202.12 : 180.20: 167.38: 22.68 | 80.285 : 122,00 : li
F 80.00 : 1916 : 109.84 : 87.92: 75.10: none : 69.22 106,46 : 7
3 85.46 : 1916 : 117.33 : 95.41: 82.59: 10.07 : 80.81 : 125.00 : 6%
: 180,00 3 1919 : 150,00 : 128.08: 115.,26: none 3 97.50 : 109.00 :
s 125.00 : 1919 : 126.00 : 103.08: 90,26: 8.53 3 55,39 : 6l.54¢ : 7
: 206,00 : 1919 : 205.00 : 183.08: 170.26: 26440 3 86.87 : 128,76 : 1%
: 200,00 : 1919 : 200.00 : 178.08: 165.26: 35.52 : 85.22 122,00 &t &
: 60.00 : 1917 :  75.79 : 62.97: 62.97: none : 72.25 .82 : 7%
: 106,00 : 1919 : 105.00 : : 92.18: 13.58 : 57.55 8l.69 : 8
s 140.00 : 1916 : 192,21 : 3 179.39: none : 91.25 139.64 3—%
3 94.28 : 1918 : 109.84 : : 97.02: none : 52.91 : 92.11 1 11 &
3 100,00 : 1916 : 137.29 : H 124 .47: 13.23 4 95.62 : 103.60 = 5
t 111.32 s 1916 : 152.84 : t 140.02: 7.02 H 91,88 : 91.80 : 6%
:  146.34 : 1916 : 200.92 : : 188.10: none : 90,22 : 109.94 : 3
g 45.00 : 1917 : 56.84 : : 44 .,02: none : 35.00 73.00 : 9
: 120.73 : 1916 : 165.76 : : 152.94: 26.77 : 87.06 : 116.43 : 9
: 42,50 : 1916 ¢+ B58.35 : : 45.531 11.86 : 77.50 1 100.26 : B8
: 37.50 : 1916 : 51.49 : : 38.67: none : 48.00 97.41 : 11 %
:+  101.26 : 1916 : 139,02 : : 126.20: none : 74,66 1 1288.89 : & [
3 54.37 : 1916 : 74 .65 : : 61.83: 15.28 : 60.00 : 82.04 : 6 |
g 65.00 : 1917 : 82.11 : | 69.29: none t 96.19 : 118,63 : 5
:  100.00 : 1917 : 126,33 : : 113,.51: 8.68 : 78.03 : 91,86 : 7%
1
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continued
Schedule: Original : Year : Reduced : Corrected : Corrected :1919 devreciated : Land :Productivity:Distance
s rrice : of : to 1919 : for : for :cost of buildings:classification: of soil :

Number : per aoxe : Sale : basis : roads : ‘towns : = per acre _ : ____ Index _ : __ Index _ : Market
37 : $108.69 : 1918 : $126.62 : :  $113.80 : 9 9.26 : 72.98 : 115,01 : 8
38 : 225,00 : 1918 : 262.12 : : 249.30 : 49,53 : 79.50 : 75.87 1
39 : M30,00 : 1919 : 130,00 : : 117.18 : 21.59 : 84.50 : 8l1.62 : 8
40 : 150.00 : 1919 : 150,00 : : 137.18 : 9.38 : 83.12 : 134.90 : 3
41 : 112.50 : 1919 : 112.50 : : 99.68 : none ° : 50.76 1 82,94 : 3
42 H 239,72 : 1919 : 239.72 : 2 226,90 : 22.06 : 89,03 : 124.40 : i !
43 H 126.00 : 1919 : 125.00 : : 112,18 : 14.51 : 93.85 100.15 : 5
44 5 136,00 31919 : 135.00 : 3 122,18 : 5.60 H 78.62 : 82:18 3 5
45 : 150.00 : 1919 : 150.00 : H 137.18 : 3.79 : 75.00 : 112,26 1 7
46 3 152.50 : 1919 : 152.50 : 3 139.68 : 17.21 3 T7.42 : 100.3r : T
47 3 125,00 : 1916 : 171.62 149.70 : 136.88 : 20.15 93.36 : 93.36 3
48 3 177.50 1919 : 177.50 : 155.88 : 142,76 : 22.87 : 100,00 : 92.82 : z.i
49 : 175,00 1 1919 : 178.00 s 153.08 : 140.26 : 14,82 : 95.00 : 96,00 : 1
50 3 165.00 : 1916 : 226.54¢ : 204 .62 : 191.80 : 13 .40 H 95.36 : 112,20 5
Bl : 140.57 : 1918 : 163,76 : 141.84 : 129,02 : 19.27 : 100.00 : 110.32 : 2%
B2 H 175.00 3 1919 : 175.00 : H 3 13.94 : 68.00 : 89.11 : &
63 : 97.00 : 1919 : 97.00 : : 84,18 : none : 63.99 : 93.30 3 6
54 3 125.00 : 1919 : 125.00 : t 112.18 : 18.62 H 74.50 : 90.18 : 8
55 H 165,00 : 1919 : 165.00 : H 152,18 : 15.00 3 B5.00 : 89.90 : 2
56 ] 176,00 : 1919 : 175,00 : : 162.18 : 32.84 H 98.62 : 98.66 : [
57 i 165.00 : 1919 : 155.00 : : 142,18 : 12,77 s 99,37 : 88,93 : 4
58 s 100,00 : 1919 : 100.00 : : 87.18 : .87 : 58.32 99.97 : 7
59 : 165.00 : 1919 : 165.00 : : 162,18 : 16.89 : 91,79 : 97.62 : 3
60 1 175,00 : 1919 : 175.00 : : 162,18 : 26,71 3 92.27 104.90 : 2
61 : 150,00 : 1919 : 150.00 : : 137.18 : 35.16 : 96.25 106,92 : 2%
62 s 138,00 : 1919 : 133.00 : : 120,18 : 10.09 t 68,94 : 109.07 : 6
63 % 71.42 : 1918 ¢ B83.20 : : 70.38 : none : 55.24 75.40 : 6
64 H 165.43 : 1918 : 192,73 : 3 179.91 30 .49 : 95.25° 100,00 : 3
658 ] 130,00 : 1918 : 151.45 : : 138.63 : 8.83 H 84.00 : 83.56 : 7
66 $ 125,00 : 1917 : 157.91 : : 145.09 : 11 .46 : 100.00 : 104.75 @ 8
87 g 150.00 : 1917 : 189.49 : g 176.67 : 15.68 : 93.32 : 137.74¢ : B
68 : 102,756 : 1917 : 129.80 : $ 116,98 : 20 .64 : 88.28 : 106,37 : 3
69 : 78.94 : 1916 : 108.38 : : 95.56 : none : 89.46 : 117.23 : 5%
70 § 125.00 : 1916 : 171.62 : : 158.80 : 10.57 : 78.00 95.66 : 4
71 | 165.00 : 1919 ¢ 165.00 : - 152.18 : 19.04 H 93.05 : 109.22 : 4
72 : 205,00 : 1919 : 205.00 : : 192.18 : 24.01 ! 100.00 : 101.66 : 3'%
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continued

!l Schedule: Original : Year : Reduced : Corrected : Corrected :1919 depreciated : Land iProductivity:Distance
. : price : of : to 1919 : for ? for icost of buildings:elassification: of soil : to
Number : per acre : Sale : basis : roads : towns per acre : Index : Index : Market

78 : § 98.33 : 1916 : $135.00 : 1 $122,18 v 5.38 : $ 92,90 88,11 6
4 | 125!00 : 1916 : 1?1-61 H 1 158-79 3 12.80 3 82-50 1 108.00 5
76 : 125.00 : 1916 : 171.62 : 158,80 : 15,56 : 87.50 : 99,69 : 54
76 : 125,00 : 1919 : 125,00 : $103,08 : : 18.52 : 64.85 : 100,44 : 3
77 ¢ 179.00 : 1919 : 179.00 : 157.08 : : 23.23 : 85.20 97.40 : 2%
78 :  160.70 : 1919 : 160.70 : 138.78 : s 49.56 : 71.23 : 110.68 3
" 184,00 : 1919 : 134.00 : 112.08 : H 12.47 3 100,00 : 102.70 : <
80 ] 158-5’0 H 1919 : 152.50 : 1&).58 : : 11.% : 100.00 : 82086 : 3
8l. : 133.83 : 1919 : 133,00 : 111.08 : : none : 68.45 : 114,70 : 2
82 87.50 : 1919 : 87,50 : 65.58 : : none : 75,00 : 86.80 : 1
83 : 135.00 : 1919 : 135,00 : 113,08 : : 2,97 : 73.45 79.22 g
84 : 175,00 : 1919 : 175,00 163,08 : : 11.82 3 81.25 : 60,29 : 2
85 : 210,00 : 1919 : 210,00 : 188.08 : : 9.50 : 92,30 102.64 : 1
86 : 130,00 : 1919 : 130.00 : 108.08 : : none : 62,00 M.89 Bi
87 : 175.00 : 1919 : 175,00 : 153.08 ; ' 18.70 $ 93.25 : 114,12 : 2 1
88 : 125,00 : 1918 : 145.62 : 123,70 : : 5.30 : 93.00 : 107.88 : 2%
89 : 132,00 : 1918 : 153.78 :  131.86 : ' 19.00 86,29 : 7.0 : 7 |
90 : 132,50 : 1918 : 154.36 : 132.44 : : none : 88.00 80.58 : 2 .
91 : 100,00 : 1918 : 137.29 : 115.37 : : 19.41 : 86.06 : 110.48 7
92 : 125.00 : 1918 : 145.62 : 123,70 : : none : 100.00 : 99,00 i-
93 : 185445 3 1917 : 196,38 : 174.46 : 3 13.89 : 97.69 113.00 : -
94 :  155.00 ¢ 1917 : 195.81 : 173.89 : : none H 100,00 : 135.66 : 0
95 :  174.70 : 1916 : 239.85 : 217.93 3 : 57.44 : 90.60 3 108.96 : 24
96 : 150,00 : 1917 ; 189.49 : 167.57 3 31.06 : 74.88 69.82 : 2
97 : 190,00 : 1919 : 190,00 : 168.08 : : 10.42 : 95.78 14,70 : 2%
98 100,00 : 1919 : 100.00 : : : 16,90 g 93,00 : 77.86 : @8
29 125.00 : 1919 ¢ 125.00 : t : 5.80 g 91.86 : 91.69 : 6 i
100 : 165.00 : 1919 : 165.00 : : i 11.29 : 82.27 : 95.00 : | 4 J
101 : 138,00 : 1919 : 138.00 : : : 14.47 : 95.30 : 93.06 : 4%
102 : 100,00 : 1919 : 100.00 : : : none : 100,00 : 102,96 : 3 l
108 : 126.36 : 1919 : 126.36 : : : 15,17 : 100,00 : 100,00 : 33 f
104 125.00 : 1919 : 125.00 : : ! 9.13 : 76.70 : 81,58 : 1
106 : 208,00 : 1919 : 205.00 : : t 19.84 : 93.16 : 92.94 : O
106 85.00 : 1919 1 85,00 : : : 19.08 : 57.50 87.97 : sg
107 135,00 : 1919 : 135,00 : : t 12.47 : 75.62 : 103.78 : 3
108 : 150,00 : 1919 : 150,00 : : : 21.72 : 88.11 : 104.81 : 3
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continued
Schedule: Original : Year : Reduced : Corrected : Corrected :1919 depreciated : Land tProductivity:Distance
: price : of : to 1919 : for s for s:cost of buildings:elassification: of soil to
Number : per acre : Sale : basis : roads : towns : per acre 3 Index $ Index : Market
109 : $107.50 : 1916 : $147.59 : : : none : 75.00 104.72 : 3
110 : 120,00 : 1919 : 120,00 : : : none : 90,00 : 109.35 : 4 %
111 : 120,00 : 1919 : 120,00 : : : none g 98.992 : 96,26 : 4 z
112 69,92 : 1919 : 69.92 : : : 4,63 : 61.26 63.24 2
113 : 254,62 : 1919 : 254.62 : : : 53,39 : 83.22 3 115.65 : 4
114 ¢ 135,00 : 1919 : 135.00 : : : 19.86 : 88.12 : 102,66 : 4
115 ¢ 178,00 : 1919 : 178,00 : : : 3.73 : 98.75 3 95.62 : si
116 : 100,00 : 1919 : 100.00 : : : none H 96,25 : 76,16 : 3
s B Ay O 165,00 ¢ 1919 : 165,00 : : : 24,17 g 86.,40 : 99,69 : 3
118 : 150,00 : 1919 : 150.00 : : : 21.61 : 90,00 : 107.44 : 2
119 : 110,00 3 1919 : 110.00 : : : 21,22 : 65,00 : 8l.64 : 1%
120 : 140,00 : 1919 : 140.00 : 3 26.21 : 74.00 62,20 3
121 : 100.00 : 1918 : 116,50 : : : none : B3.75 : 69.81 : 4
122 150,00 : 1918 : 174,75 : : 3 56420 : 100,00 : 102,94 : 4
128 85,00 : 1918 3 99.02 : F : none : 92,50 : 88,61 : 1%
124 90,00 : 1918 : 104.85 3 : none : 687.00 : 63.31 : Bi '
125 133,82 : 1918 : 155,90 : : 6428 s 94,97 83,15 @ 2 2,‘
126, : 135,00 : 1919 1 135.00 : : : none : 97.80 : 100.73 3 5
127 1 155,00 : 1919 1 155.00 ¢ : : 15,77 : 90,42 :  106.76 41 )
128 : 158,00 : 1919 : 155.00 : : : 18.05 : 99,16 : 94,03 : 3
129 110.00 : 1919 : 110.00 : : g none : 100.00 : 114,04 : 4
130 : 92,94 : 1917 : 117.41 : g : 14,60 : 92.71 1 99,99 : 3
131 113,13 : 1917 ¢+ 142,91 : : none : 92.50 112,87 : 4 %
132 : 105,00 : 1917 : 132.64 : : 3 3.689 : 80.62 : 100.41 : 3
138 : 163,50 : 1918 : 190.47 : : : 34.70 : 100.00 : 102,19 : 4
124 152,00 : 1918 : 177.08 : : : 14.50 H 100.00 3 116,78 : 2
1356 : 124,00 : 1918 : 144,50 : : : 23.29 : 64,00 113,69 : 2
136 : 1265.00 : 1916 : 171.61 : z : 19.31 : 9%.12 : 76.43 : 2
137 100,00 3 1916 ¢ 137.29 : : : none : 97.00 : 107.66 : 5
138 : 150,00 : 1917 : 189.49 : : : none g 73.756 : 76.85 : 2 '
139 : 106,97 : 1917 : 135.13 : 3 : none : 96.50 : 61.88 : 4
140 80.74 : 1917 : 101.99 ;: : : none 3 45.94¢ 123.88 : 3
141 : 108,75 s 1917 : 137.38 : 8 : 17.47 3 92,29 : 98.00 3%
142 : 100,00 s 1917 : 126,38 : H : none : 61.66 : 91.59 : 3
143 160,00 s 1917 : 202.12 : : : 45.21 : 96.87 @ 104.91 : 3
144 : 125,00 : 1917 1 157,91 : : p ¥ 23,32 : 87.00 : 79,13 : 2
r
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continued

i Schedule: Original : Year : Reduced : Corrected : Corrected :1919 depreciated : Land :Productivity:Distance

: : price '+ of 1 to 1919 : for 2 for ::co8st of buildings:classification: of soil : to

. Number : per acre : Sale : basis : roads : towns 3 per acre Index : Index : Market
145 : $118.30 : 1919 : $118.30 : : : $ 21.97 : 63,37 111.70 : <
146 : 100,00 : 1916 : 137.29 : : 3 7.38 s 100.00 88.22 3+ %X ‘E
147 65,00 : 1916 : 89.24 : : : 5426 : 90.62 : 102.57 : 6
148 : 125,00 : 1916 : 171.62 : : : none : 100.00 : 92.94 : 3
149 175,00 : 1919 : 175.00 : : : none : T3.20 & 87,97 : 3
150 3 143.75 : 1916 : 197.36 : : : 15.52 B 97.93 : 80.90 : 4
151 : 120,00 : 1916 : 164.75 : : : none : 97.50 : 77.82 : 5
162 130,00 : 1916 : 178.48 : : : 8.19 : 68.10 : 102.%2 1%
153 : 125,00 : 1916 ¢+ 171.61 : g none : B86.25 : 109.00 : 1
154 : 135,00 : 1916 : 185.34 : : 25.42 : 80.82 : 90.66 : 2
156 94,11 : 1916 : 129,21 : : : 10.28 H 78.04 : 85.89 : 7
156 @ 93,75 : 1916 : 129,03 : : 11,61 : 80.50 @ 101.08 : 1%
28T 8 B50.00 : 1916 : 68.65 : s : none : 76.00 : 7723 3 2 4
158 93,75 : 1916 : 128.71 : $ : none $ 62.50 83.43 : 1‘2
159 82.00 : 1916 : 112,58 : : : none : B7.,00 : 79.86 : 3
160 : 105.26 : 1916 : 144.52 : : : £9.92 H 63.15 : 147.13 : 0
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