THE VALIDITY OF THE TEXAS

ECONOMIC INDEX

APPROVED:

Graduate Committee:

ot ﬂfz//%tyé)

Major Professor

s
Co ttee Mfml&ez

/

/

AN

bl

Dean of the School of Education

Todowac

Déun of the Graduata School



THE VALIDITY OF THE TEXAS

ECONOMIC INBEX

DISSERTATION

Presexted to the Graduate Council of the
Noxth Texas State Collage in Partial
Fuolfillment of the Reguiremants

For the Degree of

DOCTOR OF EDUCATION

By

Edgar Randell Simpson, B, 5., M.
Demton, Texas

Janoayy, 1956



TABLE OF CONTENTS

LIST OF TABLES .

Chapter
L

¢ ANALYSIS OF TECHNIQUES FOR PEVELOPING

L

iv.

INTRODUCTIONR .

Statement of the Problem
Background for ths Study

Purpose of the Study

Hypothenis

Statesnent of the Law

Delimitations of the Study
Daetinition of Terms
Sources of Data
Procedure and Treoatment of Data
Related Studies

INDEXES

National Background

Origin of the Texas Index

»

Comparison of Indoxes

Standards and Technigues

Sommary

»

-

»

APPLICATION OF STANDARDS AND TECHNIGUES .

Application of Lee's Standards

Review of Skipping's Analyeis
Coasideration of wcigmag Tachnigues

Summary

COMPARISON OF INDEX AND FACTORS TO TRUS

VALUE .

»

i

-

Ed

-

-

i5

42

57



Selsction of Counties
Determination of Trus Value
Caloulation of Criterion
Application of Criterion
Sammary

V. FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS . 79

Findings
Conclusions
Recorunandations
APPENDIX . . «  +  « e« 4 s+ e 2« +« 8

BIBLIOGRAPHY . » . - . . . . . . . 165

iv



Table

V.

Vi

VIL ,

LIST OF TABLES

Measures of Loecal Financial Ability Used in Seven
ma - - - L - »x ¥ . » »

Ansessed Valuation, Assessmens Rate, and Actusl
Valus of Twenty-five Texas Coumtias . .

Lagal indox and Thyee-year Average of Scholastics,
County Valuation, and Income d‘l‘wwﬁﬁw
Texsa Countins . .. . . . .

Scholastice, Cousty Valustion, Income, and Legal
Index of Twenty-five Texas Counties mm

as Peycantages . . . o« e

Criterion Index, Legal index, Thoir Difforences, Per
maﬁam.ana?ucmum”mmm
Twanty«five Toxas Countles , . . .

Results of ThreaTests of Goodness of Fit, Largess
Par Comt of Exvor, sad Nuxnber of Lerors Over
50 Per Cont with Reapoct to Legal Index, County
Valuation, tocoose, Echolastics by Thﬂmc
and Actual Ssholastics .. .

Resuits of Thrae Testz of Condness of Fit, Largest
Pex Cont of Erzor, and Number of Errors Over
50 Per Cent with Rospoct to Anto Registyation,

Four Factors, Thres Factors, and mm Mm

of incoene and County Valoe

Llustration of Data Collectad from County Records
in Twenty-five wmcm«mrmama
Wﬂkm = - * - » [ L]

30

b3

&7

70

73

75



Table

XL

Xi.

b4 118

Critavion Index, an Index Based upen CGounty Veluation,
Thelr Differences, the Per Gent of Ervor, sud the
Fer Cent of Error $Qun4 fox wmuﬁu Tems
Coundies. ., . " ; . &9

Critarion Index, an Indax Based upon Incows, Thels
Difteyencos, the Per Cent of Error, and the Pey
Gent of Srrvox Squsred foy Twanty-live Toxnas
Counties, . . .« 4+ + s o+ x . %

Criterion Index, an Index Based upon Bcholastice
Countsd by Thousunds, Their Dillarences, the
Peor Cemt of Error, and the Yey Cext of Evvor
Squared for Twenty-five Texas Counties . 93

Critevion Index, sn Index Based upon Actual Scholage
tics, Their Differences, the Por Geul of Exvoy,
and the Per Cent of Exrror Sqoared for Twanty~
five Tonas Counties . . . . .+ . 95

Critewion Index, an Index Based upon Auwto Repistea.
tions, Thuair Diffsrences, the Per Cent of Ervor,
and the mmmwmmwm'rm
five Tevas Counties . . ’ 7

Criterion kxlex, an ludex Based upen an Avarvage of
Four Factors, Thelr Diffevences, the Per Cont
amms.mmwemamwm
Twanty-five Toxus Countles . « v s 99

Geriterion ladex, an Index Based upon an Avarage of
Difforences in the Indaves, the Per Cunt of BError,
and the Per Cens of Ervor Squared for 'i’wuuy«tiw
Tonns Countles . . . . . - 361

Critevion Index, an Index Basad upon Bimple Averagas
of County Valuation snd Income, Thelr Diffay~
ences, ths Per Cent of Exvor, and the Per Cent
of Erzor Squared fur Twanty-five Texas Counkies 143



CHAPTER I
INTRODUCTION

Statement of the Problem
The problem of this study is to determine the validity of the eco-
nomic index as a measure of the relative taxpaying ability of local ad.

ministrative units under the existing tax structure of Texas.

Background fer the Study

The enactment of the Gilmer-~Aikin school bills into law in 1949
effected a reorganization of the Texas public school system. These laws
made sweeping changes in the administrative setup of the systerm and in
methods of finance. Two very important instruments of measurement
were created. One instrument defined a minimum foundation program
of education to be guaranteed to all of the school children in every school
district, and gave instructions concerning how to cempute the cost of
that program. The other instrument, which is the subject of this study,
was a device used to measure the relative taxpaying ability of each lo- .
cal school district. When these two instruments are applied to any
school district of the state, they determine the amount of state school

funds which that district should receive. The cost of the minimum



foundation program of a district minus the local fund assigonment deter-
mined by the economic index equals the amount of state funds which that
district is entitled to receive.

When the Gilmer-Aikin proposals were being written, it was esti-
mated that the total cost of the minimum program desired for the state
would be $180, 000, 000. 00. Of that amount it was thought that the local
districts should raise about 25 per cent, or $45, 000, 000. 00; so that
amount was written into the law to be raised by the local districts. In
order to Ia.uign each district its proportionate share, a measure of tax-
paying ability was needed. Under the. old egualization law, a uniform
tax rate of fifty cents on the $100, 00 waluaﬁon of proﬁe-ity had been re-
quired as local effort, but this was thought to be unfair because prop-'
erty was not asseesed at the same rate in all acﬁoei districts. There-
fore, the Gilmer-Aikin Committee needed a better measure of taxpay-
ing ability than assessed values, to make it possible to aésign the
$45, 000, 000, 00 to the local districts on a more equitable basis.

Evidently, the committee maéd to some of the reéaat research
in the field of public school finance and found that Cornell (2) had dem-
onstrated in New York that economic factors could be combined into
an index that would measure the true value of propeﬁy more accurately
than assessed valuation was being used to measure it. At that time,
three states—Alabama, Florida, and West Virginia—had adopted in.

dexes to measure taxpaying ability. So it seems that the committee



decided to try semething that was relatively new, and therefore recom-
mended an economic index. However, it appears that the index as it
was written into the law was not & acientific creation but perhaps a
legislative compromise, for at that time very little research was avail-
able to suggest the economic factors to be used or the weights to be as-
signed to them. |

The first index wae written into law as percentages to be raised
by each county, but the next index was to be calculated as specified in
the law by the State Commissioner of Education. After the laws had
been passed, the economic index was one of the first paris of the law
to x-gquire further study. A apecial commiittee of the State Board of
Education was appointed, several work conferences were held, and
three times the school administrators of the state studied the index at
their mid.winter advisory cmfenm on education. A number of crit-
icisms were offered, some of which were conflicting, but two signifi-
cant recommendations were made. One was that three-year average
data should be used instead of data for a single year. The other was
that the index should be computed each year instead of every four
years. In 1953, the Fifty-third Legislature made those twu.reeom-
mended changes in the law (9).

Now it appears that the general opinion among school people over

the state is that the economic index is the best measure of taxpaying



ability available; however, there is little evidence that this o;ﬁnion is

based upon scientific investigation.

Purpose of the Study
Since the economic index is one of the two instrummlats which .a.we
sb- important to the financing of every school district of the state, and
since tlm index is a hypothetical measure, it should be studied at regu-
lar intervals. Therefore, the purpose of this study is to re-examine
the .ecammic index used in Texas school finance for the purpose of &-

termining ita valiﬁity.

Hypothesis

In view of the purpose of this study as stated above, it seems
that the hypothesis should be that one of the three following statements
is true:

1. The economic index is a valid measure of taxpaying ability
and should be continued in use. i

Z. The ecomomic index needs to be improved as a measure of
taxpaying ability and continued in use.

3. The economic index is not a valid measure of taxpaying abil.
ity and should be discarded as soon as a better measure can be devel-

oped and adopted.



Statement of the Law
Before delimiting this problem, the following portion of the law
giving the main provisions of the economic index in its present form
needs to be quoted:

Article 2922.16. Section 3. In determining the taxpaying abil.
ity of each school district, the State Commissioner of Educa-
tion, subject to the approval of the State Board of Education,
shall calculate an economic index of the financial ability of
each county to support the Foundation School Program.
The economic index of s county shall be calculated to ap-
proximate the percent of the total taxpaying ability in the

~ State which is in a givea county, and shall constitute for
the purpose of this Act a measure of one county's ability to
support schools in relation to the ability of other counties in
the State. The economic index for each county shall be based
upon and determiped by the following weighted factore:

2. Assessed valuation of the county, weighted by
twenty (20);

b. Scholastic population of the county, weighted by
eight {8);

c. Imcome for the county as measured by: Value added
by masufacture, value of minerals produced, value of agri-
cultural products, payrolls for sexvice establishments,
weighted collectively by seveaty-two (72),

Provided, however, that during the 1953-54 and the
1954-55 fiscal years no county shall be assigned an amount,
in any one year, that exceeds the previous year's assignment
more than ten percent. Upan application of the economic in-
dex all amounts in excess of ten percent increase over the
previous year's assignment shall be deducted from that county's
assignment and redistributed among the balance of the counties
in the State in the same proportion that each county's assign-
ment under the new econemic index, bears to the total amount
aspigned to the counties that showed less than a ten percent
increase.



The Commissioner of Education, subiect to approval of
the State Board of Education, shali re~compute annnally a new
economic index not later than the first week in March of each
year, using an average of data for a three-year period which
shall be taken from the most recently available official publi.
cations and reports of agencies of the State of Texas or the
¥ederal Government. The first economic index so deter«
mined for each county under the provisions of this amendatory
Act shall be effective beginning with the 1953.54 school year,
and thereafter the economic index re.computed anmually shall
be effective beginning with the sew school year in the calendar
year of its re-computation,

Provided, however, that the requirement of this Act
that the re-computation of the economic index shall be had not
later than the first week in March of each year, shall not pre-
ciude the computation of the index prescribed herein after
that time for the purpeses of the 1953.54 school year (10,
pp. 38-39).

Delimitations of the Study

There are two other sections of the above article which provide
for determining the taxpaying ability and the local fund assignments of
school districts within counties, but this study is concerned only with
the meuurem of taxpaying ability at the county level, Since the
only legal tax that a local school district in Texas can levy is the prop-
erty tax, taxpaying ability is lirnited to mean the tax that could be levied
on property.

Although all 254 counties of Texas are considered, only twenty-
five are used as a sample in this investigation; and the conclusions
reached are based upon the findings in those counties. The determina-
tion of validity in this study is limited to a comparison of the legal in-

dex and its facors to a criterion index calculated upon true property



values. The extent of validity is reported in terms of tests of "'goodness
of fit" and the range .ef erzor. True property values are.éependent upon
the acc'ﬁr'acy of sampling sales in each county and 'apm ebtaining the
pgr'cex;iﬁg; of aueueé value to sale value. The Texaﬁ Ganstitﬁﬁian
states that taxation shall be equal and uniform and that all property in
the state shall be tuxed in preportion to its value (8); therefore, it is
assumed in this study that the law is being followed within the counties;
that assessment ratios within a county are é-quali and that 2 sample of

these ratios will produce the county rate of assassm.xe.n.t. -

Definition of Terms

An economic index is used to refer to a group of two, three, or

more economic factors properly weighted and combined inte a formula
that can be used to estimate or measure the taxpaying ability of local
administrative units.

Validity is used to mean the extent to which a measuring device
such as the ecomomic index measures what it purports to measure,

Tzue value or actual value is used to mean the priee at which

property sold or for which it would have sold during 1953 at a free sale
beiween a "willing buyer and a willing seller.

Taxpaying ability im this study means the tax that could legally

be levied on praoperty.



Local fund assignroent is used to mean the amount of funds that a

local schoeol district is assigned to raise in ordey to meet ite share of the
cost of 2 minimum fonndatian-pmﬁram of education.
State fund as used in this etudy refers {o the state per c‘&pﬁa appo#-

tionment and to the foundation or equalization fund,

Scources of Data

The socurces of data for this ktudy compfiae textbocks on school fi.
nance, theses and dissgrﬁaﬁm dealing with problems of state aid and
meas;r?sl of taxpaymg a,’bility, official reports of the Texas Education
Agency, state school codes, minutes of the Citizens Advisory Committee
on the Economic Index, Research Bulleting of the National Education As-
sociation, proceedings and recommendations of the School Administra~
tors Advisory Confercnce on Education, statistical data cexopiled by the
Texas Education Agency for restrictive release only, information that
can be secured from county offices, and current periodical literatuve
dealing with the subject of this study. .'

Procedure and Treatment
of Data

After this intreduction, Chapter 1l begins with an extensive an-
alysis of the literature which seems pertinent to this problem. This
analysis staxts with a discussion of the early principles of public ¢duca-

tion which led to the need for a device for measuring local taxpaying



ability. Four mﬁwds of measnring that local ability are explained and
briefly evaluated. After this naticnal background for the use of an ecow
nomic index is laid, the origin of the Texas index is presented, and a
comparison is made of the Texas index with similar devices that have
been employed in other states.

Research carried on in recent years in an effort to develop bet-
ter methods of formulating an economic index is reported. Lee's (4)
six standardﬁ for judging or developing an index are given first., These
standards are followed by a set of criteria which Skipping (8, pp. 16-
17) used to make an analysis of the Texas index in 1950. After his
criteria are listed, three methods of assigning weights to the factors
of an index are explained. Ope of these methods leads to a discussion
of the tachniques developed by Meyer and Johns {6) of assigning weights
to factars by using certain mathematical proéedms. These tech.
niques and procedures are explained and evaluated briefly.

“  In Chapter Il a themtlcgl svaluation is made of the Texas eco-
nomic index. First, the standards of Lee mentioned previously are ap-
plied to the Texas index and its factors. That applicaiion is followed
by a review of Skipping's analysis of the Texas index in 1950 and a re-
evaluation of his findings. The Texas index is then considered in the
light of. the new techniques of assigning weights hy .mathemtical pro-
cedures, After the theoretical evaluation is campl-aetad. a summary is

made of the findings.
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In Chapter IV the Texas ecoportic index is evaluated by waking a
comparigon of the index acd each of its factors with a criterion index
based upon actual property values. Twenty-filve counties were selected
for this phase of the study, and the trve value of each county was deter-
mined by sampling sales, finding the ratio of assessed value to sale
value, and applying that ratic to the total assessed value of that county,
Then, upon the basis of the actual value of each county, a criterion in.
dex was calculated. This criterion index is used as a standard to judge
the legal index, its factors, and other possible indexes and factors,

The results of the comparison are reported in terms of “goodness of fit"
and range of exror.

In the last chapter, findings are summarized, conclusions are

reached, and recommendations are offered.

Related Studies
It has been only nineteen years sihce Cornell {2) demonstrated
that economic facters could be used successfully to determine an ind#
that would measure local taxpaying ability.
Two 'years later, in 1938, Johns {3) preﬁa.red the first index that
was used by the state of Alabama.
In 1950, lLee (4) developed criteria for selecting factors to be used

in an ability index.
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In that same year, Skipping (8) made an analyais of the Texas eco-
noroic index which had just been adopted.

Meyer and Johns (6) developed a mathematical procedure for as-
signing weights to economic factors im 1951,

Later in 1951, Malmborg (5) tested the validity of the techniques
of Meyer and Johns.

'fhcn, in that same year, Mills (7) devised a method of measuring
the financial ability of scheol districts in Kentucky.

The Committee on Tax Education and School Finance of the National
Education Association (1) prepared & report and published it in October,
1953, reviewinx the theory and practice in the use of measures of local
taxpaying ability.

In November, 1954, the Texas Research League (11) completed an
evaluation of the Gilmer-Aikin school laws for the State Board of Educa-
tion of Texas. The report of that study included the findings, concla-
sions, and some recommendations in regard to the Texas economic in-
dex; however, i that brief report no information was given as to how the
decisions were reached.

Althengh the foregoing investigations represent almost all of the
research that has been reported, much more work has been devoted to
this field of study by the staff members of the Texas Education Agency.
Since the Texas economic index was adopted, t&y have beexn experiment.

ing with various factors and weights, hoping to find a better index to
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recommend to the State Legislature for adoption. Much of the informa-
tion that has heen gathcrgé by the Texas Education Agency has never
been interpreted in a formal report. However, that infarmatiou was .
made available for this study.

There have been numerous study conferences dealing with the
Texaz economic index, and in most cases recommendations have been
written; however, the cenclusions reached were based almost entirely
upon the opinions of the best informed persons and not upon an analysis

of evidence.
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CHAPTER 11

ANALYSIS OF TECHNIQUES FOR

DEVELOPING INDEXES

National Background

The use of the economic index in school ch.e apparently was
the result of a need which grew out of several early principles of pub-
lic education. First, it should be remembered that public education is a
functién of the state. This principle is implied in the Tenth Amend.
ment to the Constitution of the United States, and Mort {13, p. 41) has
stated that education has long been recognized in constitutional law and
legal theory as a state function. Although local school districts have
been given wide powers relative to support and control, all of these
powers are delegated to the local districts by the state, and courts have
held repeatedly that there is noe inherent anthority in the local school
district, |

Since public education is a function of the state, it also becomes
its responsaibility; and it therefore appears necessary for the state to
set up certain minimum educational requirements to be met in local
districts. At first these requirements related principally to tax rates

to be levied on local property to support the educational program. It

15
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soon became evideat, however, that the amounts that could be raised
by means of 2 property tax which was the only or chief source of local
school support were very unequal from district te district within the
Iuma state. Also, it was diecovered that many loecal school ﬁistricu‘
could not support the educational program desired by the people of the
whole state. This gave rise to state support for education and the prin-
ciples of “state equalization' and ''reward for effort” which were iden-
titied by Cubberly (5, p. 202) in 1905,

During the next decade Updegraif (22, p. 207) accepted the equali.
zation principie and broadened the application of the principle of "re-
ward for effort, " His studies were foliowed by those of Strayer and
Haig (16, p. 205), who pointed out that "reward for effort" was in con-
flict with equalisation. They stated that local school districts should
be free in the exercise of whatever local effort they desired to make to-
ward the improvement of their school program above that of the minimum
program. This controversy went on for years, but gradually the equali-
.'ution principle gained ground in school legislation. Moehlman {(11),
wrﬁln_@'ia 1927, noted that the consensus favored the provigion of &
sis.mlard educational program for every child and the development of
the finance program om that basis; hewever, he suggested that special
grants might be used to induce districts to develop their programs be-

yond minimum standards.
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The equalization principle continued to gain general acceptance
and, by 1948, forty.one states had passed equalization laws, and five
states were distributing state funds on the basis of need without attempt.
ing to equalize the cost to the local districts, while Pelaware and Nozth
Carolina were providing state support for the major part of their school
programs. This evidence shows that it had been recognized in all
forty-eight of the states that state funds were necessary to provide the
minimure program of public education desired by the people of the
state,

In the states attempting to provide a program of stats equalizng.
tion, a serious problem was encountered. How was the state to share
the cost of the program with the local districts so that equalization
could be accomplished? This partnership plan of state finance re-
quired two new measures: flrst, a measure of educational need; and,
Mcon{i. & measure of local ability. The measure of educationzl need
had to be such that the cost of the minimum program desired for each
district could be converted into dollars and cents.  Then the measure
of local ability was needed to determine the amount .that each 1ocal dis-
trict should be expected to raise in defraying the cost of its program. -
It was the need for this measure that led to the use of an economic in-
dex in schoel fimance.

At first the asqualization movement as identified by Cubberly (5,

p. 202) merely awarded movre aid to the poorer districts within a state,
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These districts were determined on the basis of the value of taxable
property, and aid was distributed in inverse relation to local financial
ability. Then it was recommended that the ability of the local district
to support a minimum scheol pregram be determined on the basis of the
yield of a standard tax rate upon the property valuation of the district,
This would bave been a good measure if all property had beer assessed
at the same per cent of value, but property assessment rates were
found to be very unequal. This method of determining local ability was
unfair to the districts that assessed property at a high per cent of value,
and it encouraged local districts to reduce tax assessments so that abil-
ity would be decreased and state aid would be increased. It alzo dis-
couraged local districts from trying to provide any beiter program than
the state minimum requirements for education.

All of these criticisms concerning the use of tax assessments
as a measure of local taxpaying ability were described by the National
Education Association’'s Commission on Tax Education and School Fi-
nance as "so obviously inequitable that [they] can no longer be re-
garded as defensible” (2, p. 17). In an effort to remedy these condi-
tions, much legislation was passed. Some states tried to supervise as-
sessments, while others set up a state tax commission. This need for
& better measure led to the development of the {irst economic index,

In the early 1930's, Mort (12), who had exercised great leader-

ship in the state equalization movement, decided to apply the same
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principles to the federal aid program. While participating in Mort's
research, Newcomer (14) estimated the theoretical yield of a model tax.
Using this basis and participating in the same 'researéh. Cornell (1 2} |
developed a formula consisting of readily available statistics to estimate
the wealth of each of the forty-eight states. This suggested to him o
new approach to the same problem within a state, He then conducted
an experiment in the state of New York, where ifull value of property had
bean.measuréﬂ by a state tax equalization board with a reasonable de-
gree of success. He sclected that state because there he would have
a criterion with which to compare his resuits. Measures of population;
retail sales; motor vehicle vegistrations; the value of'fa’rtx&ng. mining,
and manufacturing production; the nuinber of individual income tax re-
turns; and postal receipts were combined by formulas in several differ-
ent ways. By applying these formulas, he found that the full value of
property could be p%rnd'icte-d with mére accuracy than from using assessed
values. The average pex cent of error of assessed v#&m”a compared to
full value wae 16. 1 per cent, while several of hig formulas were found
to estimate full value with an average error ranging from 12 per cent
to 14 per ceat. |

Cornell's (4) report of his findings was published in 1936, Two
years later, Johns {6) used Cornell's theoretical techniques to prepare
an index for the state of Alabama, and that index as adopted in 1939 was

the firat one to be used by a state as a measure of local taxpaying ability.
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The Committee on Tax Education and School Finance of the National Edu-.
cation Assoclatien (3) gives Jobns credit not oaly for being the first to
work out an index that was adopted, but also for being more involved
than any other oene person in the work in those states that have adopted
oy considered the use of the Cornell-type index.

Florida and West Virginia followed Alabama in adopting ability
indexes in 1947 and 1948, respectively; however, West Virginia aban-
doned its index in 1953, to use appraisal of property by a state tax com-
mission, instead. Texas, in 1949, was the {fourth state to adopt an
index. Georgia and Arkansas followed in 19351, Mississippi in 19353,
and Tennessee im 1955, making a total of eight states that have tried
economic indexes. Xentucky uses an index, but it does not use economic
measures or other substitutes for direct property measures. During
the past few years, several other states, including Missouri, Néb_r.aaka,
North Carolina, South Carolina, and Iowa, have considered the use of
an index, but have failed to adopt one. This fact indicates that the prob.
lem of measuring local ability of school districts is still sn unsolved
preblem in many, if not all of the states having a program of state
equalization.

In 1952, Jobns and Meyer (7, pp. 49.5C) wr;oﬁa an article for
publication ia which they stated that there are four methods of estimat.
ing taxpaying ability now being used. They listed them and commented

as follows:
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1. Local assessments. This method is highly unsatis.
factory because it varies considerably from county to county
with respect to true valuation. Also it is subject to local
manipulation,

2. State supervised assessments. This is some lm.
provement over local assessments in that the opinions of
impartial officials are brought to bear. However, local of-
ficiale still share ix the valuation of property.

3. State tax commission., Such bodies appraise the
true value of property in each local unit,

4. Index of taxpaying ability. In this method an objec-
tive technique is sought that will predict relative ability on
the basis of the economic factors of wealth contained in the
local administrative units (7, pp. 49-50).

Johns and Meyer then passed judgment on these methods by stat-
ing that obviously there are only two approaches that are really satis-
factory. Onme iz to establish a state tax commission with authority and
staff neceasary to appraise the true value in each local school admin-
istrative unit; and the other is to use an economic index of the relative
taxpaying ability of local school units {7, pp. 49-50).

A year later, in 1953, the Commitiee on Tax Education and School
Finance of the National Education Association (3) made a review of the
use of economic indexes; and after reviewing Cornell's study in New
York, they bhad this to say:

It is exceedingly important to note that this study and

all studies which have followed, have never found that eco-

nomic measures would completely eliminate discrepancies

from a theoretical full value or othexr criteria of taxpaying

capacity. . . . In other words, the indexes of relative

ability provide no panacea. They do not eliminate inequi.

ties in the messurement of relative ability, There is no

substitute for good property tax assessment to permit an
adequate yield of revenue on property. The technique
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must be viewed an an expadiency which may have advantages
of objectivity and equity and stability over the use of as-
sessed valuation alone in the state allotment formulas (3,
Ppa 14"“ 1 5).
Origin of the Texas Index
In 1954, Texans observed the first centennial of public education
in their state. From the history of education as told by Frederick

Eby {20, pp. 25-58) in the Centennial Handbook of Texas Public Schools,

it is easy to see that education in Texas has certainly had its "ups"
and "downs" during that period. In spite of the "downs, " however,
most Texans are proud of two quotations found in their state documents.
The first one is contained in the Texas Declaration of Independence of
1836 and charges the Mexican government as follows:

It has failed to establish any public system of education al-

though pessessed of almost boundless resources [the public

domain] , and . . . it is an axiom iz political science, that

unless a people are educated and enlightened, it is idle to

. expect the continnance of civil liberty, or the capacity for

self-government {20, p. 26).

The other quotation is found ir. the state constitution and reads as
follows:

A general diffusion of knowledge being essential o the
preservation of the liberties and righta of the people, it
shall be the duty of the Legislature of the State to establish
and make suitable provision for the support and mainte-
nance of free public schools (17, p. 61).

This gquotation shows that Texas accepted education as one of its

functions and obligated its state govermment to assume .reupemihility
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for the suppoxt of educstion. In the same document, portions of the
public domain were set aside as a landed endowment, but it took more
than land to finance schools; so it was not until 1854 that the public
school system was really established. At first, the state supported
education by distributing funds {rom the available school fund on a pex
capita basis. Revenue for the available school fund came from the
public achool lanc!s and from cther sources made available by legisla~
tion, This continued to be the only source of state support until 1915,
when the first rural aid Jaw was passed. This law provided state aid
for the poor rural districts ot' the state. Each two years affter' that
date, the Legislature passed a new equalization law, and gradually the
smount of equalization aid and the number of districts which were al-
lowed to receive rural aid were both increased. However, participa-
tion was limited to rural school districts that could s__héw need for aid
above the ﬁhe&uﬁc apportionment received from the state. The two
systems of ﬁnnncing caused conflict between the large schools and the
small schools. This situation led the Legislature of 1947 to create a
commission to study the problem. This commission became known as
the Gilmer-Aikin Committee, whoae influence caused the Legislature
to reorganize the Texas public schoel system in 1949,

Three bills were passed that became known as the Gilmer-Alkin
bills. The first one of these, which was Senate Bill 115, reorganized

the state's administrative structure and provided for a central educational
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agency composed of an elective State Board of Education, a Gomnis-
sioner of Education appointed by the State Board, and a State Bepa._tt-
ment of Education, which is composed of the staif of the Commissioner.
Senate Bil} 116 established the Minimum Foundation School Program
and prescribed formulas te make it operative. Then Senate Bill 117
created a Foundation School Fund to {inance the state's share of the
Minimum Foundation Program. Although all three bills mads impor..
tant changes, Senate Bill 116 contained two important measures which
are essential to a program of state equalization. The fiyst of these
measures was the description of the minimum foundation program for
every school district in the state. This is referrved to in the first
chapter as a measure of educational need. This description provides a
method of calculating the cost of the minimum program of each local |
school district. The other measure included in Senate Bill 116 was

a measure of local ability, and became the first aconomic index adopted
by the state of Tm-s.;

Before the enactment of the Gilmer- Aikin laws and under the old
rural aid law, local ability was measured by requiring each district to
levy a tax rate of fifty cents on every $100. 00 of school district valua«-
tion. Ag in other states, this had csusgd much criticiem because of
unequal assessing rates. It also discouraged the improvement of tax

assessing, and it reduced the initiative of the local school district.



When the Gilmer- Aikin Coramitiee first met and started to study
the problem of school reorganization in Texas, the time was right to
adopt a new measure to determine local ability, As the committee
worked, they found their problem somewhat differeat from what it had
been under the old rural aid law, Under that system, the local district
had been required to levy a certaln tax rate on school district assess~
ments, and whatever arnount that rate produced became a measure of the
local effort required. However, under the proposed new program,
the committee decided upon a minimum program of education which
should be guaranteed to every child of school age. When the probable
cost of this programn was calculated, it wag found to be appréximahely_
$180, 000, 000, Of this amount it was thought that 25 per cest should be
raised bthha local districts, so the commitiee decided to write into the
law the provisicon that $45, 000, 600 of the cost of the rainimum founda-
tion program would be raised by the local school districts of the state.
Now it can be seen that the committee's problem of measuring local
ability was more than simply requiring a district to levy a certain tax
rate. The problem was that of determining how the sum of $45, 000, 000
could be assigned to all of the school districts of the state so that each
district would contribute according to its taxpaying ability. Because the
commitiee recognized inequalities in tax assessment ratios, assessed
valuation was eliminated as a possible measure. The establishment of

a state fax equalization commisslon was considered, but few believed
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that the people of Texas were ready for any such commission or that
they would tolerate one at any time in the near future. According to
Haskew (1, p. 7). it was fortunate that business had established a pat-
tern that could be used by government; ther#fam, the committee turned
to the use of an index of relative purchasing power or relative business
activity. Perbaps another reason why it was decided to use this meth-
od was because three other states had already adopted economic in-
dexes. -

The decision to use an economic index did not completely solve
the problem. The factors to be used and the weights to be assigned had
to be determined. Also, an index had to be calculated that the Legis-
lature would accept and enact into law. The selection of factors was
hindered by the fact that statistics were nc¢ available on some of the de-
sired factors, and neither was there a criterion available. Actually,
the first index had to be a legislative compromise which was written into
the law as pa#c&ntagel for each county to raise as ita share of the
total $45, 000, 000 to be obtained from Jocal st;hoal di&trictl_. However,
provision was made in the law for the next index to be calculated by the
Commissioner of Education, nslng county assessed values weighted by
20, scholastic population weighted by 8, snd income weighted by 72.
The local fund sssignments within counties were to be determined ac-
cording to the ratio of the district's assessed wealth to the assessed

wealth of the county. According to Taylor (1, p. 10), it was recognized
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that scholastic population was not an indicator of taxpaying ability, and
that assessed values were what the commitiee was trying to get away
from, but that they had to be put in the index to give it stability. He
might have added that this was done to effect a legislative compromise.

The economic index was one of the first parts of the Gilmer.
Aikin laws to receive study. The State Board of Education appointed a
committee of its members to study the index, and this committee called
in a citizens' advisory coromittee to help them. The school adminis-
tratore of the state studied the index at several work conferences; and,
after four years of study, the State .Boaré. of Education made the follow-
ing recommendations to the Legislature i# 1953:

1. The Economic Index is the best device available at this
time for determining the relative tax-paying ability
of the various counties in the siate, and should be con-
tinued in use. '

2. A three-yeay, moving average should be used in com-
puting the index, inatead of developing it on the basis
of data for a single year. It would be advisable to com-
pute the index annually, taking inte account the changes
in economic activity in various counties of the state as
these changes occur.

3. Steps should be taken to secure more adequate statis-
tical data, from other than present sources, fox use
in future amendments of the Economic Index formula.

4., Certain exceptions in the law, which relieve certain
school districts of part of their share of the local fund
asgignment, have proved to be unnecessary and should
be repealed,

5. There must be insurance that no school district will be
given a local fund assignment that is beyond its finan-
‘cial ability, in order that each district in the state
will be able to finance its minimum program (18,

p. 5).
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The Legislature accepted the first recommendation and amended
the law to provide for the second recoramendation., BSeveral other
changes in the law were made. The amount of funds to be assigned to
local districts was increased from §$45, 000, 000 1o $51, 680,000, and a
building fund credit to the local fund assignment of each district was
provided; but these changes are not a concern of this study,

Reporting back to the Legislature in January, 1955, the State
Board of Education prcunte& the fellowing findings:

Revisions in the economic index effected by statutes
passed by the 53rd Legislature have brought about improve-
ment in this index. Other improvements have been effected
as a result of more complete statistica on wages and eal-
aries in the various sections of the state being made avail-
able throughout ether state agencies.

Analysis during the past twa years shows that the
dats on agricultural values need strengthening. It is be-
lieved that an annual census of agricultural values would
do much to improve the economic index, making it a much
more equal measure of the relative ability of the counties
of the state to support public scheol education.

Study of the provision in the Foundation Schoel Pro-
gram Act of granting credit against the local funds assigned
on the basis of special lands being located in a school dia-
trict indicates that the provision is inequitable. A special
provision should be devised that provides more nearly for
meeting the additional obligation placed on these districts
because of State and Federal activities within the school
district and that maintains the principle of equalization that
is basic in the Foundation Schoel Program {19, p. 13).

This would {ndicate that the State Board of Education is fairly
well pleased with the index in its present form, except for the credit
that is allowed to certain school districts which contain military reser.

vations, forest lands, university lands, and prison lands. It is recognized
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that this credit needs some correcting, but that problem is not consid-

ared a part of thiz study.

Comparison of Indexes

An examination of Table I, whlch shows all the indexes now in use
in seven states, reveals several interesting {acts. | For iﬁlta.ncc. ne
two states have the same index., There are some indications that each
new s.tau that has adopted an index profited by the experiences of other
states which had used indexes, but evidently no state was willing to ac-
cept the complete index of another state. That fact suggests that per-
haps each state is ao different from all others that no two states can
use the same index with equal success.

It is interesting to note that, although a better measure of tax.
paylng ability than assessed valuation was sought, the first five states
to adopt an index included assessed valuation 33 one factor of their
indexes and assigned to it a rather large weight, I—iov}ever. Arkansas,
Mississippi, and Tennessee~the last three states to adopt ar index—
omitted assessed valuation and followed completely the idea originally
suggested by Cornell, Those three states also started using a new factor
that is evidently proving to be a good one. That factor is the namber
of gainfully employed workexs, with all three states excluding govera-

ment workers, and Arkansas and Mississippi excluding farm workers.
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TABLE I

MEASURES OF LOCAL FINANGIAL ABILITY
USED IN SEVEN STATES

‘Alabama Index, Adcpted in 1939

Wezghts }a.xpre ssed

Factors - &8 Per Cents
Total assessed valuation . . . T . . 59,00
Assessed valuation of public xmlizies c e e 8.8
State income tax . . . . . . " . . . 2.9
Sales tax returns . ; . . . . . . 17,6
Auto license fees . . . . . . e e . . - 14,7
Value of farm products . . . . . . . ' 2.9
Value added by manufacture . . . . . , 2.9

Florida Index, Adopted in 1947

Welghts Expressed

¥actors ' : as Per Cents
Assessed value, excluding railrcad and teléephone - , - 25,0
Assessed valaation of railroad an.d talephone . - 5.0
Effective buying power . . . . . . . 30.0
Retail sales . . . . . . . . 20.0
Motor vehicle regxstratwns . . . e e e . 15,0
Value of farm products . . . . . . . . 5.0

Texas Index, Adopted Iin 1949

Weights Expressed

Factors ~ as Per Cents
Assessed valuation . . . . . . . . . 20. 0
Scholastic population . . . . . . . . . 8.9

Income bhased on:
Value added by manufacture
Value of minerals produced
Value of agricuitural products
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TABLE I..Continued

Weights Expressed
Factors as Per Cents

Payrolis for retail establishments

Payrolls for wholesale establishments
Payrolls for service establishments . . . . 72.0

Georgia Index, Adopted im 1951

Weights Expressed

Factors as Per Cents
Property tax digest less homesteads . . . . 31.5
Public utilities tax digest . . S . 10. 5
State income taxes paid . . . . . . 5.3
Average 5 years effective buying income . . . . 31.5
Average 5 years retail sales . . . . 10.5
Motor vehicle taxes . . . . . . . . 10.5

Arkansas Index, Adopted in 195])

Weights Expressed

Factors a8 Per Cents
State income tax . . . . . . . R . . 7.5
Sales tax returns . . . . . . . . . . 25,9
Auto license fees . . . . . 3.5
Value of farm products ; . . . 1.3
Gainfully employed non.farm, non- gavetnment workeru . 55.9

Mississippi Index, Adopted in 1953

Weights Expressed

Factors as Per Cents
Assessed valuation of public utilities . S . . 24,2152
Reh—il .“h. tax . - - - - . . * ; 28- 2970
Motor vehicle license recexpts . . . . . . 4. 4144

Value of farm products . . . . . . . . 6.5110
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Weights Expressed

Factors as Per Cents
Perscnal income taxes . . . . 14,2688
Gainfully empleyed non-farm, mn.gwemmt workerl . 22,2936

Tennessee Index, Adopted in 1955

Weights Eiprea sed

Factors _ as Per Cents
Motor vehicle registration payments (3 yr. av.) . . . 10.5
Farm products sold . . . . 6.9
Gainfully employed no&-govermnent werkorl . . . 13.6

State retail sales tax collections {3 yr. av.). . . . 69. 9

Twelve factors are used by the seven states, and the number that
each state usen ranges from three to seven. Alabama im:lndes seven;
Florida, Georgia, and Miniuippi use six factors ea_ch; Arkansas has
five; and Texas uses only three. Alabama is the only sta..te that uses the
value added by manufscturing as a factor; however, Texas includes it
as a part of its income factor. Florida and Georgia are the only statés
that use retail sales and effective bt;z'ying power as factors... In faclt,
those two sh.hes.u.se the same factors except that Fbﬁda :inclndes\the
value of farm products, but Georgia excludes it. Georgia is the only
state of the seven that does not include the value of farm products in
some way in determining its economic index. Texas is the only state
that does not include motor vehicle registrations as a factor, Assessed
valuation, assessed value of utilities, state income tax information, and

sales tax returns are each used as factors by four different states.
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The Texas index is different from those in other states in a aum-
ber of ways. Besides being the only state that does not use métoi vee
hicle rggiltrﬁtions as a factor, it is the only state that uses i-ncm
and scholastic population as factors. As has already been men-
tioned, the Texas index has only three factors; hawever, income is
measured by six items which might be considered as suh-:faetors.- This |
income factor is assigned a larger weight than that assigned to any other
factor by another itatw.

The task of formulating an economic index in Texas is probably
more difficult than it iz in most of the other states. This is due partly
to the fact that Texas is such a large state and it has 50 many different
kinds of property, wealth, and income that it is hard to find factors
that are cornmon te all mlmntias. Then, some factors ased by other
states cannot be used in Texas because this state does not levy a sales

tax or an income tax, so thatinformation ie not available on these items.

Standards and Techniques
Sim:a Corml-l {4) made his study and reported itin !93:6.',: c-onsiéer.
able reu;.rch has becn conducted to daterm;;ze-bettar meﬁhoda of for~
mulating an index of taxpaying aﬁility. The problem stated really has
two parts: first, the selection of the economic factozé to be used in an
index; and, second, .tha determination of the proper weights ta be as-

signed to the factors selected. It appears from the research reported
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that the selection of factors to be included in the economic index has been
considered first in all cases,

In 1950, Lee {8) coxﬁpht&d a dissertation in which he adapted from
the studies of Cornell {4), Mort (12, 13), and Johns (6, 7) the following
standards for the development of indexes of the rghtive ‘taxpaying ability
of local scha.nl units:

1. The index and all economic factors should be ob..
jective; therefore, all data pertaining to these facters
‘sheould be obtainable from reliable published sources.

2. All economic factors and the index should be in-
dependent from the influence of local assessing bodies.

' 3, Each economic factor shonld measure some differ.
ent aspect of the wealth of the state, awd a svificient number
should be lucladed in order to zepreaent &ll the prmcipul
elements of the wealth of the state.

4. The index should be based upon some vahdatlng
mensure that directly corresponds to the actual value of
properxty. E

“ 5. The mathematical formula employed for the de-
velopment of the index of taxpaying ability should be as
sensitive to the small local units as it is to the large local
units in predictiag relative ability.

6. The index of taxpaying ability shauld be a8 equita~
ble as possible without undue complexity in order that the
formula be administratively fesaible {8).

In the same year that Lee'é study v&as reported, Skipping (15)
formulata& a set of criteria to be empluye& in evaluating the factors of
the new index that had been adopted in Texas ia 1949. Al:haugh he did
not attempt to validate his criteria, it appears that he ngsed common-
sense principles which need no justification fo.r their use., Skipping's

criteria were the following items:
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1. Universality. One or more of the most significant factors
should be present in all of the local units for which fi.
nancial ability figures are tc be computed.

2. Stability. One or more of the most significant or heavily
weighted factors must not be subject to periodic ox
abrupt fluctuations. Components that underge substan-
tial change from year to year, or from which data ave
incomplete, call for the inclusion of otheyr data to les-
gsen the effect of errors.

3. Validity. Every factor used should be clearly related to
actual income or potential ability to produce income
which may be tapped for revenue to support schools,
The more valid the factors, the smaller the number
needed,

4. Availability. Data concerning the factors should be avail«
able from regular reports without leng delay after being
compiled.

‘5. Adequacy of Data. Facturs for which practically complete
“data cannot be obtained should not be used except in
combination with other factors, or when they are made
relatively less effective through appropriate weighting,

6. Currency. Information regarding the factors should be
brought up to date at reasonably {requent intervals.

The less stable the factor, the more freguently should
new date be gathered and incorporated in revisions of
the index.

7. Convenience. A small aumber of factors ranking high
in validity, stability, and umiversality is easier to
use and easier to understand than an assortment of
components.

8. Scope. The factors used must directly or indirectly
take account of all important souzces of income which

.. - exist enly in certain localities.
9. e}.activig Any {actor whose effect may have negatwe
‘ wvalue as an indicator of tax.producing peotential should
not be included (15, pp. 16-17).

In the next chapter, Skipping's application of these criteria to

the Texas index is reviewed and his analysis evaluated.

A brief report should be imluﬂed at this zioint on methods of as-

signing weights after the factors have been selected. There are really
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three methods of aszigning weights to factors, One method, which makes
a simple forr_xiula_. for calculating an index, is to assign the same weight
to all factors. The fnéi@rs for each local unit are expressed as per-
centages of the state total. These percentages for each local unit ave
added togethes and divided by the number of factors used. This method
of mlghting'i.s good if all facters are of equal i'mportmé; which usually
is not tl&\anl case. |

Another method of assigning weights is the ezppirical method,
which iévidenﬂy was used by all of the states now employing an index
except Arkansas. Those who assign weights in this manner empirically
decide that some factors are more important than others and asaign-
weights according to their judgment of the significance of the individual
factors. Evidently, no two individuals or groups of in_éivid_uals would
arrive at the same weights by using this method. The other imethod
of assigning weights is a mathematical procedure devised by Meyer and
Johns (10) and reported in 1951, It will produce the same results when
different individuals use the same data but work independently. Accord-
ing to Meyer and Johns (7, p. 50), it is more nearly accurate than em-
pirical approximation, and it meets all important standards for a good
index. M;Imborg (9) tested this method alse in 1951 by applying data
from several states, and he found the procedure to be valid.

The mathematical procedure for determining the weights starts

with the type of mathematical formula which is desired for cnlcu.ls;ting
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an index, such as

X, = A X, 11-A2X2-,£A3X3-,'£.. . . . Anxn.
in which X c is the calculated index, Xl . e e e Kn the ecaonomic fac-
tors, and &) . . . . A are the weights to be determined. This method

requires that there be o validating foctor which can be used as a cri-
terion of true property value, Using the abcwé formula and a cr_ihe.rién
expressed as X _, the assumption is made that the sum of the gquares of

H

ﬂw.expmlssiem X - X_ shall be a minimum (9). By substituting data
] 5 [ 4 ; .

g

into the formula and using this assumption, equations can be formulated
and aél-wd to produce the desired weights. This technique is a modi.
fied .reg;'ansim method which minimizes the svms of the squares of rela-
tive residuals. | o

The method of determining weights by mathematical procedure
has one difficult drawback which can hardly be overcome.” As  has al-
ready been menticned, it requires a validating factor or a criterion
variable; and if this were available, an index would not be needed, for
the criterion could be used instead. Such procedure involves circular
reasoning. In most cases in which mathematical procedures have been
used, asseased valuation or other property tax-related measures have
been used as the criterion., Commenting on this, the Committee on Tax

Education apd Schoel Finance of the National Education Association
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had the following to say concerning its evaluation of the use of mathe-
matical procedures in determing weights to be assigned to fuctors in an
economic index:

By virtus of the fact that assessed valustion is not a valid |

criterion, it is doubted that serme of the elaborate proposals

concerning mathematical technics or weighting should be ap-
plied too literally to this criterion. The resulis are com-

plex and there is no evidence that they are sny better. It is

_ probably advisable to guard against making a fetish out of

mathematical manipulations in this area {3, p. 34).

This ¢ommittee also hag pointed out that, in order {or independent
workers to arrive at the same weights, certain types of restrictions
must be Iimposed on the workers, such as the restriction that all
weights should be positive. S5till another resiriction would have to be
agreed upon, and that is that the sums of the squares of the relative
residuals should be minimized instead of using logerithmic transforma-
tions, whick is just as effective in dealing with relative residuals.

Arkansas is the only state to employ this methed of assigning .
weights, and it has found its weights to be rather burdensome to use and
to indicate more precision than actually exists. Aleo, it has been found
in that state that a simple index was just as accurate when it was emn-
ployed for ome year sfter the complex weightings were determined,

After meking thorough examination of the mathematical pro-~
cedures that have been used, the Commitiee on Tax Education and

School Finance reached the following conclusion: '"The conclusion seems

to be that technical mathematical schemes should be applied in various
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forms sixoply as data to use in making a final selection of measures snd.

of weightings” (3, p. 38).

Summary

In this chapter, sarly principies of public educatioa .which led to
the need for a measure of local taxpaying ability are reviewed, the
methods of measuring that ability are discussed, and the origin of the
economic index in Texas school finance is given. Brief reports on the
use of the index in Texas ave pmunted‘ and some revillnns which |
have been made by the Legislature are repertad This 15 followed by
» comparison of the indexes which bave been adopbed in six other
states.

Then Lee's six standards for the developm&nt of an index, and |
Skipping's set of nine criteria are given as instruments to use in the
next chapter in making 2 tkeore.ﬁcal evaluation of the Texas index.
These standards are followed by a discussion of three methods of as-
signing weights to factors of an index. Finally, the method of #asign-
ing weights by mathematical procedures is explained Qs a possible tech-

nique to use in judging the Texas index.
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CHAPTER 111

APPLICATION OF STANDARDS AND

TECHNIQUES

In this chapter the standards and techniques reviewed in the last
part of Chapter II are applied to the Texas economic index and its fac-
tors, Yor conwnie#ac. the factors and weights of the Teaéa.s index ave

listed again as follows:

Factors | Weights
Assessed valuation . .« . e e e 20
Scholastic population . . . . . 8

Income based on:

Value added by manufacture

Value of minerals produced

Value of agricultural products

Payroils for retail establishments

Payrolls for wholesale establishments

Payrolls for service establishments . . 72 (3)

Application of Lee's Standards
lLee's six standards are applied to the zbove index and to each of

its three factors. The first of his standards is as follows:

1. The index and all economic factors should be objec~
tive; therefore, all data pertaining to these
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factors should be obtainable from reliable published
sources (1).

With one exception, the above index meets the first part of this
standard. That exception is that asseased valuation is not an objective
factoxr, for assessed value can be changed by local tax assessors, One
of the main reasons for changing from assessed valuation as a measure
of local taxpaying aliility is that assessed valuation can be manipulated
by local assessors. Since the mctmnt of the Gﬁg:zr;ﬁkin. school
laws, the county tax assesseors have been required by law to do a better
job of reperﬁizg. and more value has been placed upon such data; there.
fore, it is belisved that the county valuation can now be obtained from re-
liable published sources. Scholastic population meets both parts of the
standard. Income is an chjective factor, but thexe i3 some question
about ita being obtained from reliable published sources. Really, it
is mot the sources that are questionable, but rather the methods of
gathering and reporting information te the sources. The reporting of
manufacturing dogs not include the value added by small establishments
which},émp}.ﬂy fewer than eight employees. Payrolls are not reported
accurately by ;-ounzies, for sm large companies which have employees
in a number of comntiel. report only in their lwadquar'tera.em. The
lag in gathering and reporting agriculture by counties also makes those
data questionable,

Lee's second atandard iz as followa:



2. All economic factors aud the index should be independent
from the influence of local asseasing bodies (1).

The application of thiz standard to the Texas index shows that one
of the three factors fails to meet the test, That again iz assessed valua-
tion, However, considering the index as a whole, it could be givena
score:of BO per cent on that standard, since county valuation has a weight
of pnly 20 per cent, '

Lee's third standard is as follows:

3, Each economic factor should measure some different as-

v ‘pect of the wealth of the atate, and a sufficient number
should be included in order to represent all the prinecis -
pal elements of the wealth of the state (1)}.

- If scholastic population can be ceonsidered to measure wealth at
all, the:x §ach.o£ the: three factors of the Texas ind‘e# does measure a
diff;reﬁtjaupect of it. Three factors are hardly cﬁninidered enough to’
represent all of the principal elements of wealth. No other state uses
&wef t}:an.ﬁ.ve factar; to ca@ose its index, | It might be considered
that the items Iisted under income would compensate for this, but ea:;!;
is just another measure of income and not of weﬂth In fact, it takes
all of the items lisied to measure incomse.

Lee's fourth standard is as follows:

4. The index should be based upon some vaMﬁug measure

that divectly corresponds to the actual value of prop-
erty (1).
The Texas index is not based upon such a validating factor. Per.

haps it was the intent of those who formulated the index to measure the
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actusl wealth that a local school district can tax; however, there is no
indication that taxable wealth was used in any way as a validating fac-
tor when the three factors were selected to compm'the index. Kvi-
dently, it was thought that the average error produced by the three f#ﬁ-
tors would be less harmful than that. of any one factor.

Lee's fifth standard is as follows:

5. The math;maﬂcal formula employed for the development

of the index of taxpaying ability should be as sensitive
to the small local units as it is to the large local units
in predicting relative ability (1), _

The Texaz index fails to meet this standard, for no mathematical
formulas were us#d to help determine the factors or to assign weights;
or, at least, none has ever been reported. .Bath fnct;:rs ;nd.wei-ghts
were empirically decided. | |

Lee.'s gixth standard is as follows:

6. The index of taxpaying ability should be as equitable

as possible without undue complexity in order that
the formula be administratively feasible {1).

From the app}icét!on of the other five standards it appears that
the Texas index may not be as equitable as would he posaible without
danger of undue complexity, However, the formula is believed to be
fairly simple to administer, Skipping (2) pointed out several adminis-
trative problems in 1950, such ag getting county tax assessors to re~

port on time and correctly, but it is believed that reporting has im-

proved as a result of more experieace with this requirement of the law,
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A summary of the application of Lee's six standards to the Texas

economic index indicates that, to a certain extent, the Texas index fails

to meet completely any one of his six standards, and that it fails en-

tively to meet two of them,

Review of Skipping's Analysis

Before examining the conclusions of Skipping (2) in his evaluation

of the Texas index, his criteria need to be restated. As listad in Chap-

ter I, his criteriz were as follows:

1.

2,

7.

Universality, One or more of the most gignificant fac-
tors should be present in all of the local units for
which financial ability figures are to be computed.

Stability. One or more of the most significant or heavily
weighted factors must not be subject to periodic or
abrupt fluctuations, Components that underge substan-
tial change from year to year, ox for which data are in-
complete, call for the inclusion of other data to lessen
the effect of exrors.

Validity. Every facter used should bp clearly related to
actual income or potential ability to produce incomse
which may be tapped for revenue to support schools.
The more valid the factors, the smaller the number
needed,

Availability. Data concerning the facturs should be

available from regular reports without long delay
after being compiled.

Adequacy of Data. Factors for which practically com-
plete data camnot be obtained should not be used except
in combination with other factors, or when they are
made less effective through appropriate weightings.

Currency. Information regarding the factors should be
brought up to date at reasonably frequent iatervals,
The less stable the factor, the more frequently should
new data be gathered and incarpoxated in revisions of
the index.

Convenience, A small number of factors ranking high
in validity, stability, and universality is easier to
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use and easier to understand than an assortment of
components.

8. Scope. The factors used rmust directly or indirectly take
account of all important sources of income which exist
only in certain localities.

9. Selectivity. Any factor whose eifect may have negative
value as an indicator of tax-producing potential shouid
not be included (2).

When Skipping applied the above critferia to assessed valuation as
a factor, the following is what he found:

‘Under universality this factor is ideal, for assensed
valuation in every county and school district affects the in-
dex; and it is a fairly important factor, as it is assigned
a 20 point weighting, Stability is also a characteriatic of
taxable property, though a small percentage of the total
represented by personal property is not generally consid-
ered & dependable source of revenue. Since assessed valua-
tion actually is the scurce of local revenue to scheols, itis
obvicusly a valid factor. Data concerning this factor are re-
quired by law to be reported annually to the Commissioner
of Education, hence availability and currency are well rep-
resented. Adequacy of data, however, iz certainly lacking.
Our data, which are the State and County valuations reported
annually by Tax Assessor-Collectors, are by noe means com-
plete. A complete report would show the actual value of all
taxable propexty in every school district. Although prac~
tically all districts are reported, there is nothing to indi.
cate whether the property was assessed at 10 per cent or
a 100 per cent of market value. If this one defect could be
removed, convenience, scope, and selectivity would be taken
carve of automatically. Unless something is done to improve
this factor in terms of adequacy, there i reason to doubt
that assessed valuation deserves a weighting value of as
much as 20 points (Z).

This evaluation made in 1950 still appears to be very sound, with
one exception. It seems that assessed valuation would not possess
the validity given it, since it fails to meet the adequacy tesat. How

could it be a valid measure if it represented 10 per cent of actual value
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in one local unit and 100 per cent of actusl value in another? This may
be simply a matter of deciding which criterion is going to be considered
first. At any rate, it does not mce.siarily affect the final conclugion
that was reached.

Skipping's evaluation of scholastic population as another factor
in the Texas economic index was as follows:

This factor is entitled to a perfect rating ungil validity

is considered. School age children are neither taxable nor

wealth.producing. In earlier times, children who were old

encugh to work were often substantial contributors to the

family inceme; but with opportunities for the lawful employ-

ment of children now just about non-existent, their im-

maediate value in producing revenue for schoel support is

negative. Iarthbermore, it is generally recognized that the

poorest communities are those where children make up the
largest percentage of total population. It seems therefore

that the effect of this factor may be in the apposite direction

from the way inr which it was expected 3o operate. If that is

true, the fact that it iz given a weighting of only 8 may be

its only saving feature. It is actually of almost no signifi-.

cance in determining the index figure for any county {(2).

Again it can be said that Skipping's evaluation is very sound;
however, there is one exception. If scholastic population is given its
legal weight of 8, it is significant to the extent of 8 per cent. It i{s be.
lieved that Skipping based his last conclusion upon the way the index has
been calculated ever since it was adopted rather than upon the 8 per
cent provided in the law. Scholastic population has never been given
its proper weight. The work sheets used by the Texas Education
Agency to calculate the index for all counties in 1952 shows that the

follawing weights were actually given: county valuation, 21.386 per
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cent; scholastic papulation, . 00! per cent; and income, 73. 613 per
cent. Naturally, then, scholastic population had almost no significance,
One thousand children were counted just as cne thousand dollars of in~
come. The Texas Research League also pointed out that the proper
weights are not being ausigned to the factors of the Texas index when
this group reported as follows:

As the index is now calculated, the actual weighting

bears little similarity to that prescribed by law. The

welights assigned to each factor vary as between counties.

For example, the actual state average weight for the

income factors is 82,41 per cent as compared with the

legally prescribed weight of 72 per cent. The actual

weight given to assessed values is 17. 5% per cent as

against a legal weight of 20 per cent, while the scholas-

tics weight shrinks from a legally assigned 8§ per cent to

15 ten-thousandths of one per cent {4).

Evidently, the Ieague's findings were based upon the calculations
of another year, but they indicate the same conclusions. Those who
have been calculating the index have been multiplying the proper
weights by the raw data of each county, totaling the products, and cal-
culating the index for each county by dividing the total for the county by
the total for the state, That method will never assign the proper weights
specified by the law. Raw data, such as the number of scholastics,
should be changed to a percentage of the state total before weights are
applied. Perhaps the Texas Education Agency bas produced a better
index by minimizing the weight of scholastic population; but the view is
taken hare that either scholastic population should be given ita proper

weight or removed from the index entirely by legialation,
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Returning now {o Skipping's evaluation of the Texas economic in-
dex, the following is bis appraisal of the income factor:

This is a catch-all kind of facter which is represented
in all countics and school districts, hence there is a dogree
of univerazality in it. Althoupgh the value of agricultural
prod ucts is a significant item in every county and in a ma-
jerity of school districts, the same can not be said for all the
other ftems in this group. There is probably some manufac~
turing in every county, but the amount is go amall in some
ninety of them that the value is not included in the U. S.
Department of Commerce report. Mineral production of
any importance, &3 casual observation reveals, is not com-
mon to-all counties and the value varies widely. Payrolls,
however, are a part of income in every county, though data
regarding them are not always complete and trustworthy.

The more sparsely populated counties apparently have an
advantage in respect to this important factor.

In regard to stability, it seems that these items taken
collectively shounid not fluctuate greatly from year to year;
but eack of the several components of this major factor may
vary enough to affect taxpaying ability significanily in local
areas. This would be less sexious, of course, if all the
components were present a.nd of some importance in every
county.

Taxpaying ability is proportionaie to net inceme. but
because school districts levy and collect taxes on property
rather than on income, this item has, of course, only in-.
direct validity as an indicator of eficctive financial ability.

The availability of data regarding income is a problem.
State reports on most seurces of income are not to be had;
hewever, figures for oil and gas production may be gathered
readily and they are satisfactorily current, as data are come
piled continuously in the State Comptroller's Department.
Federal sources of data regarding income are these:

(a) Value of manufactures—The 1947 Census of
Manufactures, which wag released only a short
time ago. It has the shortcoming of reporting
nothing at all in more than a feurth of the counties,
because the pumbar of enterprises is so small that
publishing their data might reveal confidential
facts regarding their operation,

{b} Value of minerals produced-State sources apparently
can give the kind and amount of current data needed.
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(c) Value of agricultural products — The summary of
the U. S. Census taken in April, 1950, will pos-
aibly be available by the close of 1951. Another
census of agriculture will be taken in 1955,

The best figures available now are area reports
{in which several counties are grouped together)
for 1949, that have been broken down to county
reports on the basis of their percentage relation-
ship to the group in 1945,

(d) Payrolis for retail, wholesale, and service estab-
lishments—The U. 8. DPepartment of Commerce
1948 Census of Business is reported tec contain
the best and most recent data obtainable regarding
payrolls, Release of this report is scheduled for
September or October, 1950. It is not known
whether the report will have the same major de-
fect that is characteristic of otheis pertaining to
payrolls~-the practice of reporting a large com-
pany in only its headquarters county, when ace.
tuslly the people being paid are located in a num-
‘ber of counties.

It is apparent that infermation from Federal sources could
hardly be considered current if it is reported only every four
or five years, and the publication lag adds still another year
or year and a half. But as already mentioned, there seems to
be ro better source from which to get these particular kinds of
information. Unless, of course, the resources of the Texas
Employment Commission may be used in supplying payroll
data for each of the 254 counties (2).

It is believed that Skipping would make some changes in his ap-
praisal of.this factor if he were to reconsider it now. Methods of ob-
taining information have improved. For instance, he states that some
ninety counties had no value of manufacturing reported in 1950, whereas
_ ti:z work sheets of 1954 show only forty-four such counties. However,
small establishments are still not included in the reports. The value
of farm products continues to be a problem due te the fact that the United

States Federal Census reports agriculture by counties only every five
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years, but estimates of farm income whick are prepared by the Burean
of Business Research have improved these data somewhat since 1950,
These improvements in data have increased the universality, validity,
availability, adequacy, currency, ceonvenience, scope, and selectivity
of the income factor. Stability has been improved by the change o.f.-the
law in1953, requiiring that the index be computed on average data for a
three-year period.

In summary, it appears that the income factor of the Texas in-
dex could be considered one good factor if three or four more factors
were available and each could be assigned an equal weight, However,
the degree of validity of income as a measure of taxable propefty makes
it an unsound factor to be weighted as much as 72,

Consideration of Weighting
Techniques

After the evaluation of the factors that compose the Texas eco-
nomic index, it hardly seems necessary to evaluate weights which are
assigned to unsound factors. However, a part of this problem is still to
evaluate the weights of the present index. Although the intent of the
law is not being followed, it is assumed that the legal weights are the
ones being evaluated.

In Chapter 1I it is pointed out that there are three methods of as-
signing weights to factors: first, by as signing equal weights to all fac-

tors; second, by empirically assigning weights; and third, by assigning
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weights by mathematical procedure. Xvidently, the weights were as-
signed to the factors of the Texas index by the empirical method., Ac.
cording tc evidence presented in the previous chapter, this is not a
good procedure. However, the problem here is to determine whetherx
either of the other twe methods of assigning weights to factors ctm’lﬁ be
employed to improve the Texas index.

it appears that the method of assigning equal weights to all fac-
tors might be as good as any if four or five other factors of about equal
importance and validity could be used, in addition to income; but since
only three factors are at present included in the index, and since they
have already been evaluated, it certainly could not be recommended that
equal weights be assigned.

When mathematical procedures are used, it is recalled that a
validatinz‘ factor must be available to use as a criterion of actual value,
This is lacking in Texas. In most states where this procedure has been
employed, assessed valuation has been the criterion. However, in.
Texas this is not believed to be a valid criterion. Evidence of this is
found in the recent report of the Texas Research League. That re-
port concludes as follows:

Assessed valuation, one of the index factors, is an
unsatisfactory criterion of local ability to pay. The Eco-

nomic Index was developed as a substitute for assessed

values; therefore, there is nc point in using assessed values
as a component of the index {4).
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All others who have investigated assessed valuation in Texas seen;
to agree that it i not & valid factor, so it is doubtful that mathematical
procedures should be used to make the Texas index conform to an'.in-
valid :eriwricn. Therefore, the conclusion is drawn that there is no
proof that either of the other two methods of assigning weights could
be used to improve the Texas index. The two methods referred to are
the plan of assigning equal weights tc all factors, and that of computing

weightings by mathematical procedures.

Summar}r

In this chapter Lee's six lhmdarda for evaluating an economic
index have been applied to the 'I'exas index and to each of its factors,
Then Skipping's evaluation of the Texas economic index is reviewed
and appraised in the light of chﬁges that have eccurreé since 1950,
This is followed by an examination of the weights aisigned to factors of
the Texas index. The findings #n as follows:

1. Assessed valuatien fails to stand the test of a good factor to
use in the Texas economic index.

.. 2. Schelastic popuiation Ido&a not measure taxable wealth and

is therefore an unsound factor to use in the Texas index.

3. The income factor of the Texas index meets most of the teats
of a good factor, except that its degree of validity as a weasure qf

taxable wealth is low.
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4. The Tewas economic index fails in part to meet any of the six
standards of a2 sound index, and it fails entirely to maet two of those
standards.

5. The legal weights assigned to factors of the Texas economic
index are not the weights actuslily being need when the index is calcu.
lated. |

6:. There is no criterion of true value avsilable in Texas, so-
mathcmatit-:nl procedures can not be used to assign weights to factors.

7. There is no evidence that the Texas ecpnomic index can be
impraved‘ by using either of the other two methods of assigning weights
to factors that are mt now in use-—that is, the methods of assigning
equal weights and of mathematical procedures,

8. There is no evidence that the Texas ecanamic index can be
improved by empirically changing the weights that are nowassigned to

its present factors,
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CHAPTER IV

COMPARISON OF INDEX AND FACTORS

TO TRUE VALUE

The purpose of this chapter is to evaluate the Texas e:coMic
index by making a eompari#an of the index and each of its factors to a
criterion xhased upon acfua! property values. This chapter first shows
how twenty-five counties were selected as a sample, how the true
value of each county wae determined, and how a criterion based upon
these values was calculated., Then the criterion is a.ppliéd to the index

and to each of ita factors.

Selection of Counties

Since Texas containg 254 counties and is such a large s&ata.. it
was necessary to select a sample of counties in order to make the de-
sired study. The first decision was that twenty-five counties would be
the number to select. Thiz was based upon the fact that twenty-five
represents approximately 10 per cent of the 254 countics in the state,
Next, it was thought that each county selected should represent a differ-
ent geographical area; therefore, the state was divided into twenty-five

geographical areas or districts, each containing from nine to twelve

57



58

counties. The number of counties in a district was allowed to vary so
that districts would be square or rectangular and district lines would
meander as little as possible,

It was felt that counties should be selected to represent the entire
scale of the economic indexes of all countiea. This was accomplished
by selecting one county to represent those with the largest index, an-
other to represent those with the smallest index, and others to repre~
sent those counties in between in the same manner. With this in mind,
the 254 counties were arranged in descending order according to their
indexes for the 1954-55 school year. Harris, Dallas, and Tarrant
Counties, representing those with a large index, were at the top of the
list; while Rains., Real, and S3omervell Counties were at the bottom,
representing those with a amall index. Tarrant County, bsing third
- from the top of the list, was empirically selected to represent those
counties with the largest index. Then, beginming with that county and
counting down the list, every tenth county was marked as a posgible
selection. Since a number of counties had the same index, it was pos-
sible to select counties with the indexes desired to represent each of

the twenty-five geographical districts.

Determination of True Value
After the twenty-five counties had been selected, the next task

was that of determining the true value of each county. Since the
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assessed valuation of each county was kunown, the true value could be
calculated if the relstionship between assessed value and actual value
could be established in each county. Perhaps it should be explained
here that frae value and actual value are used synonymously ie this
study. Johns {2, p. 223) has concluded that true valuation of property
is generally construed by the courts to mean market value at a fru
sale between a "willing buyer and & willing seller,

In crder to establish the relationship between assessed value and
actual value, sales were sampled in each county and the total purchase
price derived from these salas was compared with the county-asaseesed
valuation of the same property. This required that several decisions
be made regarding the kind of sales that would be used, the numbex of
sales required for a sample, and the method of obtaining the informa-
tion.

By reading deeds and experimenting in one county, it was decided
that sales of real propeyty would make the best samples and that sales
of less than $500. 00 should not be included. If the amount were less
than tha;t_. (in many cases it was impossible to determine the actual pur-
chase price, for the deed would state the purchase price to be some
small sum, such as ten dollars and other considerations. Héwevar. if
the sale were in the amount of $500. 00 er more, usually the purchase
price could be determined by a careful reading of the deed. Since

government revenue stamps are required on deeds, they were used to



60

determine the approximate amount of the sale, Where the assumption
of & note is a part of the purchase price, revenue stamps are not re-
quiu:l_ tﬁ cover that part of a transaction, so the reading of each deed
was essential. |

It was also discovered thad some other sales needed to be omitted
t§ make a: good sample. For instance, an heir may gell an mu_iiv.ideﬁ
interest in an estate. Samet_imes.g father sells his son some property,
and there are indications that the relationship may have some influence
on tha purchase price. Occasionally a piece of property may not be
properly identified on the county tax rolls. Therefore, it was decided
to omit frowm the sample any sales such as those described above which
might tend to make a poor sample.

Another decision reached was to select the sample of sales {rom
those that occurred during the year of 1953, That year seemed to give
the best data, since the index foy the 1954.535 school year was the one
to be evaluated. |

The next question that had to be answered was how many eales to
use as a sample. The first intention was to use one hundred sales in
each county, but it was soon discovered that some countics do not have
that many transactions in one year. Therefore, it was decided that in
those counties where fewer than one hundred sales had occurred, all

the usable sales recorded during 1952 would be used as a sample.
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After experimenting in cne county and seeing the danger of ob-
taining poor samples of sales and ceu#ty values, the conclusion was
reached that the same investigator should go to the county seat of each
county and collect the data needed to make the sample and to determine
the relationship between county value and sale valuve.

The next step was the collection of data. A work sheet was used
to record the information that was needed. A sample of the data secared
in this phase of the investigation is shown in Table VII in the Appendix.
There was a column on the work sheet to record the grantor, the
grmitu. and a complete description of the property. A second column
was provided in which the amount of the sale could be listed; and then
there was a third column to use in the tax assessor's office to record
the county assessed value. When enough sales were obtained to make

& good county sample, they were totaled, as were the county values

in the third column.

Calculation of Criterion
When all data were collected, the relationship of assessed value
to actual value was determined for each county included in the study.
This was done by dividing the total assessed value of a county sample
by its total sale value and expressing the relationship first as a decimal
and then as a percentage.
It was found that these percentages ranged from 24. 44 per ceat

in Harrison County down to 5. 48 per ceat in Chambers County. The
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median per cent was 14. 5], while the mean per cent was 13,92, The
range of these percentages does not seem o be very significant until it
is recalled that 24. 44 per cent is more thap four times 5, 48 per cent.
This means that property in Harrison County is assessed more than
four times as high as it is in Chambers County.

In order to determine the true value of each county, the percent-
ages referred to above were changed back to decimals and the decimal -
for each county was divided into that county's total assessed valuation
for 1953, A list of the twenty-five counties selected, their assessed
valuations, their assessment rates expressed as decimals, and their
true values so obtained are all shown in Table IL

After the true value for each county was calculated, the tweaty-
five values were added, giving the total true value of the twenty-five
counties, This sum was then divided into the true value of each county,
and this procedure gave the percentage of true value in each county
when one county was compared to the group of twenty.-five counties.
This procedure also produced the criterion index which is used as a

standard to judge the Texas legal index and each of its factors.

Application af Criterion
Before the criterion could be applied to the index and its factors,
it was necessary to recalculate the legal index on the basis of the twenty-

five counties considered as a whole unit of counties. Table IIl shows
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ASSESSED VALUATION, ASSESSMENT RATE, AND ACTUAL

VALUE OF TWENTY-FIVE TEXAS COUNTIES

Actual Value

County Assessed Valuation | Assessment Rate
Tarrant $321, 479,390 . 1800 $1, 785, 996, 611
Scurry 113, 255, 468 .1162 | 974, 659, 793
Andrews 47,217,292 . 0760 621,230, 158
Chambers 31, 353, 680 . 0548 572, 147, 445
Jackson 46,171,495 . 0838 550, 972, 494
Harrison 41, 479, 009 . 2444 168, 817, 549
Lamb 17,212, 662 . 1445 119,118, 768
Montague 24, 363,205 L1197 203, 535, 547
Anderson 28, 396, 255 . 2198 129,191,333
Genzales 12, 534, 120 . 1342 93, 398, 808
Milam 24,009, 190 . 1156 207, 691, 955
Sherman 13, 877, 840 .1190 116, 620, 504
Brown 17, 535, 876 . 1548 113, 280, 853
Hall 10, 502, 985 . 1815 57, 867, 686
Wheeler 12,191, 423 1154 105, 644,913
Franklin 9, 016, 250 L1769 50, 968, 061
Val Verde 12, 769, 255 . 1549 82,435, 474
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TABLE Yl Continuved

County Assessed Valuation | Assessment Ratel Actual Value
Live Oak $ 13,948,935 . 1502 : 92, 869,075
Presidio 7,610,133 . 1525 49, 902, 511
Milton 9,519,770 . 1568 60,712, 819
Llano 7,059, 873 . 1260 56, 030, 739
San Jacinto 7,221,250 . 1451 49, 767, 402
Menard 4, 822, 310 . 1461 33, 006, 845
Zapata 4; 334, 685 . 1548 28, 001, 841
Real 1,691,782 L0574 29,473, 554

Totals $ 839,573, 743 . .. $6, 353, 392, 738

three-yeay average data for each factor and the legal index of the twenty-
five counties when compared with those of the 254 counties oi the state.
Table IV shows the data expressed as per cents calculated on the basis
of the twenty-five counties. This was done so that the index and all fac-
tors would be expressed with a common denominator of 100, which

would be the same as that of the criterion.
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LEGAL INDEX AND THREE-YEAR AVERAGE OF SCHOLASTICS,
COUNTY VALUATION, AND INCOME OF TWENTY-FIVE
TEXAS COUNTIES

Three-year Average Data Expressed

in Thousands
Scholastics vgzmn Income
Tarrant 72 $256,266 | $478,159 4.518
Seurry 5 93, 944 116,939 1,176
Andrews 1 43,278 91,278 . 850
Chambers 2 28, 844 65, 100 . 601
Jackson 3 44, 301 47,979 . 496
Harrison 11 33, 889 35, 084 . 366
Lamb 5 14, 131 33,711 . 309
Montague 3 22, 560 25, 351 260
Anderson 7 28, 025 21,015 237
Gonzales 5 12,221 20,705 .198
Milam 5 18, 499 16, 879 .181
Sherman 1 12, 765 15, 740 .159
Brown 5 16,493 13,764 . 151
Hall 2 10, 636 14,036 ,138
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TABLE HI-Continued

Three-year Average Data Expressed
| ‘In Thousands
Gounty T 4 ror o455
Scholastics Vglﬁ:n . Income
Wheeler 2 $ 11, ;32 $ 12,051 | . I25 |
Franklin 1 8,973 1,069 | .12
'vgl Verde 4 12, 146 8, 591 . 098
Live ﬁk 2 10, 367 1, 674 - 087
P.resi&io 2 7,281 7, 509 | . 078
Hamilton 2 ?., 260 6, 050 . D71
Llano i 7, 000 4, 819 . 056
San Jacinto 2 6,185 4, 388 » 050
Menard 1 4, 892 3, 650 . D41
Zapata 1 4,102 2,658 , 031
 Real. 1 1,729 940 | 012
Totals 146 $718,439 |$1,065,139 19, 4G1
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SCHOLASTICS, COUNTY VALUATION, INCOME, AND LEGAL

INDEX OF TWENTY-FIVE TEXAS COUNTIES

EXPRESSED AS PERCENTAGES

Data Expressed in Per Cents of Total {or

the Twenty-five Counties

County y
Scholastics Vzﬁzn Income Legal Index
Tarrant 49, 315 35. 670 44. 892 43,438
Scurry 3.424 13.076 10. 979 11, 206
Andrews . 685 b, 024 8. 570 8.172
Chambers 1.370 4.014 6. 112 5.778
Jackson 2. 05% 6. 166 4. 504 4,769
Harrison 7.53% 4,717 3.294 3.519
Lamb 3.424 1.96% 3,165 2.971
Montague 2, 055 3. 140 2. 380 2.500
Anderson 4,795 3.900 1.973 2,279
Gonzales 3. 424 1. 701 1.944 1.904
Milam 3.424 2. 575 1,585 1.740
Sherman . 685 1.776 1.478 1. 529
Brown 3.424 2,295 1.292 1.452
Hall 1.370 1. 397 1. 318 1.327
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TABLY IVa.Continued

Data Expressed in Per Cents of Total for
the Twenty.five Counties

County -
S cholastics Vi‘lauuﬂgm Imcome | Legal Index

Wheeler 1. 379 1. 577 1.131 1,202
Fra:;klin . 685 1.249 1.03% 1,077
Val Verde 2,740 1. 690 . 807 .942
Live Oak 1. 378 1,443 . 720 -, 836
Presidio 1.370 1.016 .705 . 750
Hamilton 1.370 1,280 . 568 . 683
Llano . 685 . 974 452 . 5328
San Jaciato 1.370 . 861 412 . 481
Menard . 685 . 681 . 343 . 394
Zapata . 685 . 571 . 249 . 298
Real . 685 . 240 . 088 115

Totals 160, 600 160. 000 100, 600 160. 000
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Table V presents data comparing the legal index to the criterion.
Ceolumn 2 of that table shows the criterion expressed in percentages.
In Column 3, the legal index is expressed in the same manner. The
differences between the percentages of each county are shown in Col.
umn 4, while the percentages of error ere given in Column 5, Gohmm 6
gives the squares of the _percantages of exror. At first glance, it is
difficult to understand how the percentages in Column & could be less
than those in Column 5; however, the reason for this is that a percent-
age, uniess it is 100 or more, is less than one when changed to a deci-
mal; and if it is squared, it produces a number smaller than the mumber
that is squared.

Using the data in Table V, three tests (1, 3, 4) of “goodness of
- fit" were applied to determine how well the legal index measures the
same ;s the criterion does. The criterion is referred to as "X, ' the
observed value, while "X." is the calculated value, and in this case is
the legal index. The three tests used to determine “"goodness of {it"

are the following:

Test I i 2
N 0
Test II: 1$ [/ %o~ %
N Xq

2
Test III: 1 Xo = X¢
N %,

Xu"xc

X




TABLE V
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CRITERION INDEX, LEGAL INDEX, THEIR DIFFERENCES,
PER CENT OF ERROR, AND PER CENT OF ERROR

$QUARED FOR TWENTY-FIVE TEXAS COUNTIES

Xo"xc XomEe z
- Comty X Xe Ko= Xy Xﬂ o KO'

Criterion | Legal Index| Differ- |Per Cent | Per Cent of
ences |of Erroy Eryor
' ' Squared

Tarrant 28.108 43, 438 ../15. 330 ,1_54,' 5 29.7025
Scurry 15. 345 11,306 -4, 039 -26; 3 6.9169
Andrews 9.773 8.172 -1.601 | ~1l6.4 2, 6896
Chambers 9. 002 5,778 ..-3._2_24 ~35.8 12. 8164
mkmg 8. 671 4,769 -3.902 | -45.0 20, zséo
Harrison 2. 660 3,519 4 .859 | #32.3 7.4936
Lamb 1.873 2.971 £1.098 | £58.6 34,3396
Montague 3.211 2. 500 - 711 | =22.1 4, 8841
Anderson 2.030 2.279 4 .249 | 12,3 1.5129
Gonzales 1. 464 1.904 4 .440 | 30,1 9, 0601
Milam 3.273 1,740 ~1.533 | ~46.8 21.9024
Sherman 1. 841 1.529 -~ 312 | ~16.9 2. 8561
Brown 1.778 1.452 - .326 | -18.3 3.3489
Hall .913 1. 327 £ .414 | #45.3 20,5209
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Xo--Xc xo..xc -

County e xc xeﬁxc o o

Criterion | Legal Index| Differ. | Per Cent | Per Cent of
ences |of Error Error
Squared

Wheeler 1. 668 1.202 - 4661 ~27.9 7.7841
. Franklin . 803 1,077 £ 274 ] £34.1 11. 6281
Val Verde 1.291 . 942 - .349 | «27.0 7.2900
Live Oak 1.465 . 836 - 629 ~42.9 18, 4041
Presidio . 787 . 750 - 037 | -~ 4.7 . 2209
Hamilton . 960 . 683 - 277 | -28.9 8, 3521
Llano . 881 . 538 - 343 -38.9 15,1321
San Jacinto . 787 . 481 - ,306 | -38.9 15,132}
Menard . 519 . 394 - 125 | «24,1 5, 8081
Zapata . 441 . 298 - 143 | «32.4 10.4976
Real . 456 .115 - .341 -4, 8 55,9504
Totals 100, 000 100, 000 0.000 | -300.9 334, 4936
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In these formulas, "N" refers to the number of counties which,
in this study, is twenty-five. The first test indicates that the number
twenty-five is divided into the summation of the percentages of error
found in Column 5, disregarding the sigus that precede those percént-
ages. The second test is the same as the first except that the signs are
obasexrved; and this produces a smaller average percentage which may
be either a plus or 3 minus. In the third test, the percentages of error
are squared, changing all signs to a plus before they are summed,

After these tests were applied to the legal index, they were ap-
plied to each of the three factors of the index. See Tables IX, X, XI,
and XII in the Appendix for data pertaining to these factors when they
wére applied to the tests and compared to the criterion. Two tables
were made for scholastic population; one using the number of scholas.-
tics rounded off to thousands, as is done in the calculation of the index,
and the other using the exact number of scholastics.

The results of all of these tests are shown in Table VI. This table
also shows the largest percentage of error and the number of times the
percentage of error exceeded 50 per cent. From an examination of
this table it is observed that the percentages of error are too high for
the legal index or any one of its factors to be considered a good meas-
ure of local taxpaying ability.

When a comparison is made, it is found that county valuation

produces a measure almost as equitable as the legal index. It has a
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RESULTS OF THREE TESTS OF GOODNESS OF FIT, LARGEST
PER CENT OF ERROR, AND NUMBER OF ERRCRS OVER
50 PER CENT WITH RESPECT TO LEGAL INDEX,

COUNTY VALUATION, INCOME, SCHOLASTICS
BY THOUSANDS, AND ACTUAL SCHOLASTICS

Largest | Number of
Items Test1 | Test Il |Test III | Per Cent | Errors over
‘ of Ercror | 50 Per Cent
Legal index 33.4% | ~12.0%! 13.4% 74. 8% 3
County valuation 29.9% | £12.4%| 14.2% | 92.1% 5
Income 37.3% | ~16.6%| 17.0% | 80.7% 5
Scholastics by
- thousands 67.6% | £28.3% | 63.9% | 183.3% 17
Actual scholas-
tics 64.3% | A23.6% | 60.8% | 179.1% 14

smaller percentage of error under one test, and the differences in the

other two tests are small.

However, county valuation produced the one

highesat percentage of error, and it also had more percentages of errox

that exceeded 50 per cent,

Therefore, the conclusion is that the legal

index is a better measure than any one of its factors, but it is not

much better than county valuation.

The tests show income to be the second best factor. Scholastic

population, whether counted by the thousands or by actual number, has
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practically no validity as a measure of taxpaying ability. When scholas-
tics were counted by thousands, seventeen cases out of twenty-five had
percentages of error that were more than 50 per cenﬁ and the largest
error praeduced was 183.3 per cent. The conclusion hex;e-is that the
legal index would be improved if scholastic population were omittad as
a factor.

Ai this point it was decided to do some more experimentation.
Since a number of states have used auto registration as a factor, an in-
dox was computed by the investigator for the tweuty;ﬂve counties on
that basis. Another index was computed using a simple average of
actual scholastics, county valuation, income, and auto registration.
Th@nﬂ .is.c.hnlastic population was omitted and the same procedure fol-
lowed #gain. Finslly, & fourth index was calculated, using ounly a sim-
ple average of county valuation and income. Tables }fIH. XIv, XV,
and XVI in the Appendix show these four indexes and other data when
they are compared to the criterion index. The three tests of '"goodness
of fit" were applied to each of the four indexes when each index was
compared to the criterion index; and the results are shown in Table VIL

Automobile registration proved to be a factor only slightly better
than scholastic population. A simple average of the four factors pro-
duced a peor index. A simple avérage of county valuation, income, and

auto registration gave an index that is comparable to the legal index.
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'RESULTS OF THREE TESTS OF GOODNESS OF FIT, LARGEST
PER CENT OF ERROR, AND NUMBER OF ERRORS OVER
50 PER CENT WITH RESPECT TO AUTO REGISTRATION,
FOUR FACTORS, THREE FACTORS, AND SIMPLE

AVERAGE OF INCOME AND COUNTY VALUE

Largest Number of
tems Test I | Temt II | Test 111 | Per Cent Errors over
of Exrvor 50 Per Cent

Auto registra.

tion 46.8% | 44.0% | 32,8% | 102.0% 12
Four facters 37.0% | £5.8% 18. 6% 54. 3% 9
Three factors 32.1% | - .0%% | 13.7% 2. 9% 7
Simple average

of income

and county ' . '

value 26.2% | -2.1% 64. 0%

9. 9%

In fact, it was a better index except that it had more percentages of

error which were above 50 per cent. A simple average of county val-

uation and income preduc_ed the best index of all, and this index was

beiter in every respect than the legal index.

Summary

In this chapter are reported the methods used in zelecting twenty-

five counties for study, how the true value of each county was detérxhined,
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and how a criterion index was calm_;iabed upon those true values. Then
the Texas economic index, each §£ its factors, and other poasible indexes
and factors were campémd to the criterion index based upon true value.
The findings are as follows: |

1. It was found that a feirly good sample of tax assessment rates
can be obtained for a county by a reasonable amount of work and ex-
peuse.

2. In the twenty-five counties selected, it was found that tax as- |
sessment rates range from 24. 44 per cent of true value in one ceunty to
5.48 .pgr cent of true value in another county.

3. The legal index iz » better measurs of the true value of prop-
erty than any one of its factors; however, it is very little better than
assessed valuation.

4. When the legal index was compared to the criterion index of
true value, it was found that, out of twenty-five cases, the largest
percentage of error was 74, 8 per cent, that three errors were larger
than 50 per cent, and that the average percentage of error was 33. 4 per
cent.

5. Although tax assessment rates vary so much that seme
counties assess property four times higher than other counties, county
valuation measures taxpaying ability better than the income factor or

scholastic population.
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6. Income is the second best factor, but when it is used to deter-
mine true value in the twenty-five counties, it produces an average
errox of 37.3 per cent, five exrors above 50 per cent, and one error
as high as 80.7 per cent.

7. Although scholastic population can be improved as a factor by
using the actual number of scholastics instead of rounding off the num-
ber to thousands, it still produces an average error of 64.3 per cent.

8. Auto registration would be a better factor than scholastic
population, but it preduces an average error of 50. 8 per cent.

9. Auto registration and schelastic population as factors appear
fo do more harm than good to an economic index in Texas.

16. A simple average of the income factor and county valuation
produces a better measure of true value in every respect than the legal
index; however, this measure preduces an average erxor of 26. 2 per
cent, two errors out of twenty-five that are larger than 50 per cent,

and one error out of twenty-five that is as large as 64 per cent,
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CHAPTER V

FINDINGS, CONCLUSIONS, AND

RECOMMENDATIONS

The purposes of this chapter are to summarize the findings of
this study, to draw comclusions based upon those findings, and to make
recommendations pertinent to the problem of measuring the taxpaying

ability of local administrative units in Texas.

Findings

Since two evaluations of the Texas economic index are actually
made in this study, it appears that the findings should be listed sepa-
rately. The findings of the theoretical evaluation reportedin Chap-
ter III are as follows:

1. Assessed valuation fails to atand the fest of a good factor
to use in the Texas economic index.

2. Scholastic population does not measure taxable wealth and
is therefore an unsound factor to use in the Texas index.

3. The income factor of the Texas index meets most of the tests
of a sound factor, except that its degree of validity as a measure of

taxable wealth is low.

19
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4. The Texas economic index fails in part to meet any of the six
standards of a good index, and it fails entirely to meet tw'a of those
standards.

5. The legal weights aszigned to factors of the Texas economic
index are not the weights actually assigned when the index has been cal-
culated,

é. There is no criterion of true value available in Texas, so
mathematical proca&ures can not be used to assign weights to factors.

7. There is no evidence that the Texas economic index can be
improved by using either of the other two methods of assigning weights
to {acters.

&. There is neo evidence that the Texa2 econemic index can be
improved by empirically changing the weights that are now assigned to
its present factors.

An analysis of the true values obtained in twenty-five Texas
counties showe the findings te be as fallows:

1. It was found that a fairly good sample of tax assessment
rates can be obtained for & county by a reasonable amount of work and
expense.

2. In the twenty-five counties selected it was found that tax as~
seasment rates ranged from 24. 44 per cent of true value in one county

to 5, 48 per cent of frue value in another county.
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3. The legal index is a better measure of the true _va.lue of prop-
erty than any one of its facters; however, it is a very little better
measure than is assessed valuation.

4. Whan the legal index was compared with the criterion index
of true value, it was found that, out of tweaty-five cases, the largest
per cent of error was 74, 8 per cent, that three erroys were larger
than 50 per cent, and that the average per cent of error was 33. 4 per
cent,

5. glthough tax assessment rates vary so much that some counties
assess property four times higher thaun other counties, county valuation
measures tamying ability better than the income factor or scholastic
population,

6. Income is the second best factor, but when it was used to de-
termine true value in the twenty-five counties, it produced an average
error of 37. 3 per cent, five errors above 58 per cent, and one error as
high as 80. 7 per cent.

7. Altheugh scholastic population can be improved as a factor
by using the actual number of scholastics instead of rounding off the
numbers to thousands, it still produced an mreraﬁ error of 64,3 per
cent.

8. Auto registration would be a better factor than scholastic

population, but it produced an average error of 50, 8 per cent.
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9. Auto registration and schelastic population as factors appear
to do more harm than good to an economic index in Texas.
16. A simple average of the income factor and county valuation
produced a better measure of taxpaying ability in every respect than
the legal index; however, this measure produced an average error of
26. 2 per cent, two errvors out of twenty-five that were larger than 50

per cent, and one error out of twenty-five as large as 64 per cent.

Conclusions

Considering both liste of findings and other implications of this

study, the conclusions reached axe as iollows:
| 1. County valuation and salmhstic population should not be used
as factors in the Texas economic index.

2. Income is a usable factor, but its degree of validity is low;
therefore, its weight should not be large.

3. The weight now assigned to the income factor is much too
large.

4. The Texas economic index can hardly be considered a valid
measure from a theoretical standpoint, since two of its three factors
are considered unsound and the validity of the third factor is low.

5. The extent of validity of the Texas economic index is that,
when it is used as an instrument to measure that which it purports to

measare, it may be expected to produce an average per ceat of error
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of 33. 4 per cent, to produce an error larger than 59 pex cent three
times out of twenty-five, and to produce an error as large as 74. 8 per
cent one time out of twenty-five.

6. Due to its degree of validity described above, the Texas eco-
pomic index is not considered to be a2 valid measure of trus property
value; therefore, a better measure of taxpaying ability should be sought,
and the economic index should be discarded as soon as a better meas-
ure can be found and adopted.

7. It is believed that a better method of measuring taxpaying
ability ean be found in Texas by using the techniques described in Chap-
ter IV of this study; namely, by sampling sales, determining assess-
ment rates, finding the true value of each county, and calculating an

iﬁdex'upon actual county value.

Recommendations

In the light of the i'orcguing findings and conclusions, the recom-
mendations from this study are as follows:

1. The Texas Edmaﬁan Agency should conduct a ttﬁﬁy to deter-
mine the .;validity of the Texas ecopomic index,

2. If the Texas Education Agency carries out such a study and
arrives at approximately the same conclusions that have beer reached
in this study, then the State Commissioner of Education and the State

Board of Education should recommend to the lLegislature that funds be



appropriated go that assessment ratios can be determined for all 254
counties and that an index based upon true values be calculated and

adopted to replace the present sconomic index.
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ILLUSTRATION OF DATA COLLECTED FROM COUNTY
RECORDS IN TWENTY-FIVE TEXAS COUNTIES AND

County of HALL

TABULATED ON A WORK SHEET

Description of Property Sale Value | County Value

E. H. Duke to 2 tracts: 1. AUl Sec. 7 in
J. E. Duke Bk, 2 T&PRY. Tr. 2.

41.1 ac. of Sec. 1 Bk. R.

T. A. Thomson 16, 500 4,170
W. E, Billing- Jot 4 & W 1/2 of 3 Bk. 2
ton to R, S. of Brumley add. to Mem-
Thomas, Jr. phis 2,000 400
T. A. Guthrie All of lots I & 2 Bk, 69
to Ira I.. New- Original Memphis 2, 500 700
son
J. H, McWhorter| Lot 6 & W 15' of 7 Bk. 8
to W. W. Shaw- Dotson's addition to
hart Memphis 1,800 800
J. P. Fowler to | 2 tracts: 139 ac. of Sec.
H. C. Fowler 70 Bk, Z T&P RY. and

80 ac. of E 1/2 of NW

1/4 same Sec. 30, 000 3,600
C. H. Williams Part ¢f NE 1 /4 of Bk.
to W. E. wWil. 15 Noel's add. to
liams Memphis 7, 200 780
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Description of Property Sale Value | County Value

R. B. McMurry | 80 ac. of W 1/2 of NW
to W. E. Beck- | 1/2 Sec. 92 Bk, 18 of
ham H & G N Survey 20, 000 1,480
Silas Evans Rice | Lot 3 & & 25 of Lot 2,
to R. B. Mc~ both in Bk. 12 Analey's
Murray add. to Memphis 7,250 1,700
Homer Hulsey to | 160 ac. of sec. 2 & 3 Bk
R. B, McMurry | YR” T. A. Thomson Sur-

vey 12, 000 2,320
W. 1.. Nabers to | 92 ac. of Sec. 110 Bk, 1
A. J. Nabers S P Ry. 12, 800 1, 040
W. C. Hignight 56. 79 Ac. of Sec. 110
to A. J. Nabers Bk, 1 8 P Ry. 12, 000 1,140
J. E. Lamb to Lots 11 & 12 Bk. 67
J. F. Bartley Original Memphis 1, 600 200
Russell I.. Mc- Lots 4, 5, & 6 Bk, 11
Clure to Melvin | Ansley's add. to
Leo Wiley Memphis T, 244 1,800
Clyde C. Chism Lot 17 Bk, 7 Original
to Homer Bell Estelline 650

1, 000
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Description of Property Sale Value | County Value

Katie Phillips to | 15.7 Ac. of SE 1/4 of Sec.
Beulah Walthall 58 Bk. 1 J. Poitevent

Survey 8§65 300
L. J. Rebertson | N 40 Ac. of SE 1/4 of
to Aubrey Sec. 1 Bk. 2 J. Poite-
Robertson vent Survey 4, 008 650
Andy McAfee to | 160 Ac.: N1/2S1/2of
T. J. Dunbar Sec. 4 Bk, 2 J, Poite-

vent Survey 12,000 2,320
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TABLE IX

CRITERION INDEX, AN INDEX BASED UPON COUNTY VALUATION,
THEIR DIFFERENCES, THE PER CENT OF ERROR, AND THE
PER CENT OF ERROR SQUARED FOR TWENTY.FIVE
TEXAS COUNTIES

Xo~X, Xo-X, 2
Coumty Xo | Xe | Xp=X, Xy Xo
Criterion| County Differ- | Per Cent | Per Cent of
' Valuation| ences | of Error Ervor
Squared
Tartant 28, 108 35.670 | £7.562 | £26.9 7.2361
Scurry 15,345 13.076 | ~2,269] -14.8 |  2,1904
Andrews 9,773 6.024 | -3.749| -38.4 14. 7456
Chambers 9. 002 4.014 | ~4.988| -55.4 30. 6915
Jackson 8. 671 6.166 | -2.505| -28.9 8.3521
Harrison 2, 660 4.717 | 42,087 477.3 89, 7529
Lamb 1. 873 1.967 | £ .094] £ 5.0 . 2500
Montague 3,211 3,140 | - .071| - 2.2 - . D484
Anderson 2. 030 1 3.900 | 41.870| 492.1 84. 8241
Gonzales 1. 464 1.708 | # 237 A1k.2 2. 6244
Milam 3.273 2,575 | -~ .698| -21.3 4. 5369
Sherman 1.841 1.776 | - .065| - 3.5 . 1225
Brown 1.778 2.295 | f .517| H29.1 8. 4681
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TABLE I¥w=Continued

Xgo¥e | fX~% 2
County o e Fom e o o
GCriterion County | Differ~ | Per Cent | Per Cent of
Valuation | ences | of Error Error
Squared
Hall .913 1,397 |  .484 | 53.0 28. 0900
Wheeler 1. 668 1,577 | - .091 | - 5.5 . 3025
Franklin . 803 1.249 | o .446 | 55,5 30. 8025
Val Verde 1.291 1.690 | £ .399 | 430.9 9. 5481
Live Oak 1,465 1.443 | ~ 022 | - 1.5 . 0225
Presidio .787 1,016 | 4 .229 | H29.1 8. 4681
Hamilton . 960 1.280 | 4 .320 | 433.3 11,0889
Llano . 881 .974 | £ .093 | Sf10.6 1.1236
San Jacinto . 787 861 | £ 074 4 9.4 . 8836
Menard .519 .681 | 4 162 ] A31.2 9. 7344
Zapata . 441 571 | o/ 130 | 429.5 8. 7025
Real . 456 240 | ~ .216 | -47.4 22. 4676
Totals 100.000 | 100, 000 0.000 | £310.2 355, 0774
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CRITERION INDEX, AN INDEX BASED UPON INCOME, THEIR
DIFFERENCES, THE PER CENT OF ERROR, AND THE PER

TEXAS COUNTIES

CERT OF ERROR SQUARED FOR TWENTY-FIVE

2
Xo~%e xo_’"Xc
X, X X -X,_ Xo o
County '
Criterion | Income | Differ- | Per Cent | Per Cent of
ences of Error Error
Squared
Tarrant 28,108 | 44.892 | £16.784 | £59.7 35, 6409
Scurry 15,345 | 10.979 | -4.366 | 28,5 8. 1225
Andrews 9.773 8.570 | -1.203 | ~12.3 1.5129
Chambers 9, 002 6.112 | -2,890 | -32.1 10. 3041
Jackson 8. 671 4.504 | ~4,167 | -48.1 23,1361
Harrison 2. 660 3.294 | o .634 | f23.8 5, 6644
Lamb 1.873 3.165 | 41,292 | 469.0 47. 6100
Mentague 3.211 | 2.380 | - .831 | .25.9 6.7081
Anderson 2,030 1,973 | - .057 | - 2.8 . 0784
Gonzales 1. 464 1.944 | o/ .480 | 432.8 10, 7584
Milam 3.273 1.585 | -1.688 | ~51.6 26. 6256
Sherman I.841 1.478 - 363 ~19.7 3. 8809
Brown 1.778 1.292 | - .486 | -27.3 7. 4529



TABLE X~Continued
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X ~X, |/x-x)\?
County X, X, | X =X, %o . %o )
Criterion | Income | Differ- | Per Cent | Per Cent of
ences of Error Error
Squared
Hall .913 1.318 | /£ .405 | H44.4 19. 7136
Wheeler 1,668 | 1,131 | - .537 | -32.2 10. 3684
Franklin . 803 1.039 | A .236 | 429.4 8. 6436
Val Verde 1,291 807 | - .484 | ~37.5 14, 0625
Live Oak 1.465 720 | - .745 | -50.9 25. 9081
Presidio . 787 705 | -~ .082 | -10.4 1.0816
Hamilton . 960 568 | - .392 | ~40.8 16, 6464
Llano . 881 452 | - 429 | -48.7 23.7169
San Jacinte . 787 412 | = .375 | -47.6 22. 6576
Menard . 519 343 | - .176 | -33.9 11. 4921
Zapata . 441 249 | - .192 | ~-43.5 18,9225
Real . 456 ,088 | - .368 | -80.7 65. 1249
Totals 100,000 [100.000 | 0.000 | ~415.4 425.7334




TABLE XI
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CRITERION INDEX, AN INDEX BASED UPON SCHOLASTICS COUNTED
BY THOUSANDS, THEIR DIFFERENCES, THE PER CENT OF

FOR TWENTY.FIVE TEXAS COUNTIES

ERROR, AND THE PER CENT OF ERROR SQUARED

X wX_ (x-x 2
Q- _ < ] [V
%o *e xa"xc X *a
County
Criterion | Per 1000 Differ~ | Pexr Cent| Per Cent of
Scholastics| ences | of Error Error

: Squared

Tarrant 28. 108 49.315 |4£21.207 | A 75.4 56. 8516
Scurry 15,345 3.424  [~11.921 | - 77.7 60, 3729
Andrews 9.773 .685 | ~9.088 | - 93.0 86. 4900
Chambers 9. 002 1,370 ~7.632 | - 84.8 71.9104
Jackson 8. 671 2.055 | —6.616 | - 76.3 58, 2169
Harrison 2. 660 7.535 #4.875 | f183.3 335. 9889
Lamb 1.873 3.424 | f1.551 | / 82.8 68. 5584
Montague 3.21) 2,058 | ~1.156 | - 36.0 12,960
Anderson 2.030 4.795 42,765 | 4136.2 185, 5044
Gonzales 1. 464 3,424 £1.960 | J133.9 179. 2921
Milam 3.273 3.424 £ 181 | 4 4.6 L2116
Sherman 1. 841 .685 | —1.156 | — 62.8 39, 4384
Brown 1.778 3,424 A1.646 | £ 92,1 84, 8241



TABLE Xlww Continued
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X X, (xomxc 2
County T e ok %e e )
Criterion | Per 1000 Differ~ | Per Cent | Per Cent of
Scholastics| ences | of Error Error
Squared
Hall .913 1.370 o . 457 A£50. 1 25, 1001
Wheeler 1. 668 1.370 -~ .298 | ~ 17.9' 3. 2041
Franklin . 803 . 685 - 118 -~ 14.7 2. 1609
Val Verde 1.291 2. 740 £1.449 | 4112.2 | 125.8884
Live Oak 1. 465 1,370 - 095 | - 6.5 . 4225
Presidio . 187 1.370 A .583 | f 14.1 54, 9081
Hamilton . 960 1.370 4 .410 | A 42.7 18,2329
Llano . 881 . 685 - (196 | - 22.2 4.9284
San Jacinto . 7187 1.370 4 .583 | £ 74.1 54, 9081
Menard . 519 . 685 £ .166 | £ 32.0 10. 2400
Zapata . 441 . 685 4 244 | S 55.3 30, 5809
Real . 456 . 685 £ .229 | £ 50.2 25, 2004
Totals 100. 000 100, 009 0.000 | £707.1 (1,596, 3945




TABLE XII
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CRITERION INDEX, AN INDEX BASED UPON ACTUAL SCHOLASTICS,
THEIR DIFFERENCES, THE PER CENT OF ERROR, AND THE
PER CENT OF ERROR SQUARED FOR TWENTY-FIVE
TEXAS COUNTIES

X=X, x;-nxc' 2

X, X, X X, | o Xq )

County _

Criterxrion Actual Differ- | Per Cent | Per Cent of

Scholastics| ences of Exrxor Error

Squared

Tarrant 28. 165 49.335 | A21,227 ,( 75.5 57. 0025
Scurry 15. 345 3.181 | -12.164 | -~ 79.3 62. 8849
Mcm 9.773 . 958 -8.815 | -~ 90.2 81, 3604
Chambers 9. 002 1.299 ~7.703 | ~ 85.6 73.2736
Jackson 8. 671 2.299 ~6.372 | - 73.5 54, 0225
Harrison 2. 660 7.424 A4.764 | £179.1 320, 7681
Lamb 1.873 3.419 A1.546 | f 82.% 68, 0625
Montague 3.211 2.328 - .883 | - 2.5 7. 5625
Anderson 2. 030 4,823 42,793 | £137.6 189. 3376
Gonzales 1.464 3.064 | £1.600 | 109.3 | 119, 4649
Milam 3,273 3,610 4 .337 | £10.3 1. 0609
Sherman 1. 841 . 383 ~1.488 | - 79.2 62, 7264
Brown 1,778 3.757 A1.979 | A111.3 123, 8769




TABLE XIl- Continued

%6

X~Xo |[X X,
County Yo *e aﬁxﬂ xa- o
Criterion Actual Diffgxr~ | Per Cent | Per Cent of

Scholastics] ences | of Error Erroy
Sguared
Hall .913 1.623 £ .70 | £ 77,8 60. 5284
Wheeler 1.668 1. 547 - 1211 -« 7.3 . 5329
Franklin . 803 . 690 - 113 | - 14.1 1,988l
Val Verde 1.291 2,783 A1.492 | 4115.6 133. 6336
Live Cak 1. 465 1. 654 £.189 | £ 12.9 1 6641
Presidio . 187 1,149 £ .362 | £ 46.0 21; 1600
Hamilton . 960 1,353 £ .393 | £ 40.9 16. 7281
Llano . 881 . 609 - 272 | - 30.9 9. 5481
San Jacinto . 787 1.170 4 .383 | 4 48.7 23.7169
Menard . 519 . 498 - ;ozx - 4.0 . 1600
Zapaia . 441 . 666 £ .225 | 4 51.0 26,0100
Real . 456 .378 - .078 | - 17.1 z.ézéi
Taotals 100. 000 100. 000 8.000 | ./589.2 |1,519,9980




TABLE XIU

97

CRITERION IRDEX, AN INDEX BASED UPON AUTO REGIETRATIONS,
THEIR DIFFERENCES, THE PER CENT OF ERROR, AND THE
PER CENT OF ERROR SQUARED FOR TWENTY-FIVE
TEXAS COUNTIES

xe..x": A wx \ 2
County to e ok | e N
Criterion Auto Differ- | Per Cent | Per Cent of
Registration! ences | of Error Error
Squared
Tarrant 28.108 56. 766 |£28.658 | A102.0 104. 0400
Scurry 15. 345 4, 242 ~11,103| - 72.4 52,4176
Andrews 9.773 1.183 ~8,590 | -~ 87.9 77. 2641
Chambers 9, 002 1. 549 ~7.453 | - 82.8 68, 5584
Jackson 8. 671 2. 054 ~6.617 | - 76.3 59. 2169
Harrison 2, 660 4,175 A1.515 | 57'.0 32,4900
Lamb 1. 873 3, 584 A1.711 | /£ 91.4 83. 53469
Montague 3.211 2. 711 - .494 | - 15.4 2.3716
Anderson 2. 9030 3. 524 F1.494 | 4 713.6 54, 1696
Gonrales 1. 464 2.591 | A1.127 | o 120 59, 2900
Milam 3,273 3,238 - .038 [ - 1.2 . 0144
Sherman 1.841 . 768 ~1.073 | - 58.3 33, 9889
Brows 1,778 1.299 - .479 | ~ 26.9 7.236}
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TABLE Xl Continued

Xo~¥, o~ %X 2
oty X, X, X X, .xo X

Criterion Auto Differ- | Per Cent | Per Cent of

Registration| ences | of Exror Error

Squared
ﬁail .913 1, 559 4 .646 | o 70.8 50, 1264
Wheeler 1. 668 1, 675 4007 | £ ;4 . 0016
Franklin . 803 697 | - .106 | ~ 13.2 1. 7424
Val Verde 1.291 1.816 £ .825 | £ 40.7 16. 5649
Live Oak 1.465 1.133 -~ .332 | - 22.7 5, 1529
Presidib . 787 . 846 £.059 1 A .75 . 5625
Hamiltu.n. . 960 1.846 4 .886| 4 92.3 85. 1929
Llano . 881 . 916 £ .035] 4 4.0 .kla.eo
San Jacinto . 787 . 491 - .296 | - 37.6 14. 1376
Menard . 519 .617 4 .098 | 4 18.9 3..5721
Zapata . 441 . 320 - 121 | - 27.4 7. 5076
Real . 456 . 397 - .,059 | - 12,9 1. 6641
Totals 100, 090 160,600 2,000 | £100.6 820.9795
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TABLE X1V

CRITERION INDEX, AN INDEX BASED UPON AN AVERAGE OF FOUR
FACTORS, THEIR DIFFERENCES, THE PER CENT OF ERROR,
AND THE PER CENT OF ERROR SQUARED FOR
TWENTY-FIVE TEXAS COUNTIES

X, =Xe | /Kg~x_\ 2

Couty X, X, Xg=X_ %o | *o
Criterien | Average of| Differ- Per Cent | Per Cent of
4 Factors ences of Error Error
Squgrad

Tarrant 28.108 46, 666 #18.558 £66. 0 43,5600
Smu-ry 15. 345 7. 876 -7.475 ~48. 7 23,7169
Andrews 9.773 4.183 -5.590 | 57,2 32,7184
Chambers 9. 002 3.243 ~5. 759 ~64.0 40. 9600
Jackson 8. 671 3,756 ~4, 915 -56.7 32.1489
riau-isen 2. 660 4,903 £2. 243 A84. 3 71. 0649
Lamb | i.873 3,034 A1.161 A62.0 38, 4400
Montagua 3.211 2. 641 - . 570 ~17.8 3, 1684
Anderson 2. 030 3, 5585 #1, 525 £75. 1 56, 4001
Gonzales 1. 464 2,325 4 .861 £58. 8 34,5744
Milam 3.273 2. 751 - .522 -15.9 | 2, 5281
Sherman 1. 841 1.101 ~ . 740 ~40,2 16. 1604
Brown 1.778 2,161 4 .383 421.5 4, 6225



TABLE XIV- Continued
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X=X xoaxc) 2

County Fo e Fom e " | 'xo |

Criterion Differ. | Per Cent | Per Cent of
Average of | ences | of Error Error
4 Factors Squared
Hall . 913 1,474 £ 561 £61. 4 13,2010
Wheeler 1. 668 1.483 - .185 -~11.1 1. 2321
Franklin . 803 . 919 £ . 116 A14. 4 2. 0736
Val Verde 1.291 1,774 £ .483 A37. 4 13.9876
Live Oak 1. 465 1.237 -~ .228 ~15.6 2. 4336
Presidio . 787 .929 4 .142 | f18.0 3. 2400
Hamilton . 960 1.262 4 .302 431.5 9. 9225
Llano . 881 . 738 - .143 ~16.2 2, 6244
San Jacinto . 787 . 733 - 054 - 5,9 4761
Menard .519 . 53¢ £ .016 £ 3.1 . 0961
Zapata . 441 . 451 4 .010 A 2.3 . 0529
Real . 456 . 276 ~ . 180 -39. 5 15, 6025
Totals | 100, 000 100, 009 0.000 | J£146.0 465, 0054
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TABLE XV

CRITERION INDEX, AN INDEX BASED UPON AN AVERAGE OF COUNTY
VALUATION, INCOME, AND AUTO REGISTRATIONS, DIFFERENCES
IN THE INDEXES, THE PER CENT OF ERROR, AND THE PER
CENT OF ERROR SQUARED FOR TWENTY.FIVE
TEXAS COUNTIES

Xo~X, kg.-xc 2
Xg X, Xo=X, %o X0
County
Critexion | Average of| Differ- | Per Cent | Per Cent of
3 Factors ences of Exrror Error
Squared
Tarrant 28.108 45,776 | 17, 668 4£62.9 | 39,5641
Scurry 15,345 9.432 ~5,913 -38.5 14, 8225
Andrews 9.773 5. 259 -4.514 -46.2 21, 3444
Chambers 9. 002 3. 892 -5, 110 -56, 8 32,2624
Jackson 8. 671 4. 241 -4, 430 ~-51,1 26.1121
Harrison 2. 660 4. 062 41,402 £52.7 27.7729
Lamb 1.873 2.905 #1.032 458, 1 30, 3601
Montague 3.211 2. 746 - 465 ~14.5 2.1025
Anderson 2.030 3.132 £1.102 #54. 3 29. 4849
Gonzales 1. 464 2.079 4 . 615 £42. 0 17. 6400
Milam 3.273 2. 465 - .808 ~24.7 6. 1009
Sherman 1. 841 1.341 | - .500 | -27.2 7.3984
Brown 1.778 1. 628 -~ 150 - 8.4 . 7056




TABLE XV.-Continued
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Xg=X, (xo-xc) 2
County X, % X%, | %o Xe
Criterion | Average of | Differ- | Per Cent | Pex Cent of

3 Factors | ences of Error | Error

Squared

Hall ,913 1,425 4 .512 #56.1 31,4721
Wheeler 1. 668 1.462 - . 206 -12.4 .1.537'6
Franklin . 803 . 995 £ .192 £23,9 5.7121
Val Verde 1.291 1.438 £ . 147 411, 4 1.2996
Live Oak 1. 465 1.098 -~ . 367 -25. 1 6. 3001
Presidio . 787 . 85% 4 .068 £ 8.6 . 7396
Hamilton . 960 1,232 £ .272 A28, 3 8. 0089
Llano . 881 . 780 ~ .101 ~11.5 1.3225
San Jacinto . 787 .588 - . 199 ~25.3 6. 4009
Menard .519 . 547 4 .028 £ 5.4 2916
Zapata | . 441 .380 - 061 ~13. 8 1, 9044
Real . 456 .242 - 214 ~46, 9 21, 9961
Totals 160. 000 100. 000 0. 000 .. 1.7 342, 6563
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TABLE XVi

CRITERION INDEX, AN INDEX BASED UPON SIMPLE AVERAGES

OF COUNTY VALUATION AND INCOME, THEIR DIFFERENCES,

THE PER CENT OF ERROR, AND THE PER CENT OF ERROR
SQUARED FOR TWENTY-FIVE TEXAS COUNTIES

Xy=X, ( X,,«?g,) 2
X, e X -X, %o Xq
County Average of
Criterion | County Val-| Differ. | Per Cent | Per Cent of
uation and ences of Exror Error

Income Squared

Tarrant ~ 28.108 40, 281 A£12.173 #43.3 18. 7489
Scurry 15, 345 12. 028 -3.317 ~21.6 4, 6656
Andrews 2.773 7.297 -2, 476 ~-25.3 6. 4009
Chambers 9. 002 5. 063 ~3.939 ;43. 8 19, ia«
Jacksen | 8.671 5. 335 ~3.336 | -38.5 14, 8225
Harrison 2. e;sa 4. 006 41, 346 4508, 6 25, 6036
Lamb 1.873 2. 566 4 .693 £37.0 13" 6900
Montague 3,211 2,760 - , 451 ~14,0 1. 9600
Anderson 2.030 2.936 £ .906 A44.6 19.8916
Gonzales 1. 464 1.822 4 .358 424, 5 6, 0025
Milam 3.273 2.0890 ~1,193 ~36.4 13,2496
Shexman 1. 841 1.627 - 214 «11.6 1. 3456
Brown 1.778 1.793 4 .015 4 .8 . 0064



TABLEY XVi-={(ontinued

164

_ \ 2

Xe X -X Xo=XKe (XO“'Xc)

KXo ° € Xo *o
County _ Average of
Criterions | County Val- | Differ- | Per Cent | Per Cent of

uation and ences of Exyror Error
Income ‘Bquared
Hall .913 1.357 f 444 £48. 6 23.6196
Wheeler 1.668 1.354 - .314 | -18.8 3. 5344
Franklin . 803 1. 144 £ . 341 A£42,5 18, 0625
Val Verde 1.291 1.248 - .043 | - 3.3 . 1089
Live Oak 1. 465 1,082 ~ .383 -26, 1 6. 8121
Presidio . 787 . Ré1 £ .074 4 9.4 . 8836
Hamilton . 960 . 924 - . 036 - 3.8 . 1444
Liano . 881 .713 - . 168 -~19.1 3, 6481
San Jacinto . 187 . 637 - 150 -~19.1 3. 6481
Menard .519 .512 - . 007 - 1.3 L0169
Zapata . 441 . 410 -.031 | - 7.0 . 4900
Totals 100. 000 | 1060, 000 0. 600 -52. 4 2417. 5002
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