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PREFACE 

This study attempts to review and experiment with appropriate modeling 

techniques for describing and explaining variation in land values within small 

rural communities affected by changes in the interurban transportation systems 

which serve them. As a test case, data from one community, Sealy, Texas, have 

been used to construct regression models with land value as the dependent vari­

able and with numerous community characteristics and time-related factors as 

independent variables. 

The study has three objectives: 

1. to describe the variation in land value in one community over a 
twenty-year period; 

2. to develop appropriate indices and modeling techniques which could 
have general application to other small communities; and, 

3. to identify the areas where further research and evaluation are 
required. 

In keeping with these objectives, the study represents a preliminary step, and 

thus it offers a basis for further work rather than a set of final conclusions. 

Initially, an effort was made to develop a single model for variation in 

land values. However, it was concluded eventually that a series of local models 

would be of greater value than one general model for all categories of land use. 

It was also recognized that the number of variables originally included may be 

reduced. 

The next phase in this study will involve performing a sensitivity analysis 

on the form given the independent variables, the development of a series of local 

models (for different categories of land use and parcel location), and the analy­

sis of individual transactions which seem to be unaccounted for by the initial 

models. 

For transportation planning to be effective, it requires an understanding 

of how changes in an existing system will affect a community. The effect on 

land values is important not only because of their direct bearing on a community's 
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fiscal structure and economic development, but also because of the psychological 

weight which people attach to an externally induced change in property values. 

It is hoped that this study will contribute to the general understanding in the 

field as well as provide potential direction for future research. 

The substance of this study was originally submitted as a master's thesis 

in Civil Engineering at the University of Texas at Austin in 1974. 

Lidvard Skorpa 

Richard Dodge 

C. Michael Walton 
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ABSTRACT 

Investment in transportation systems has mainly been directed at the goal 

of reducing the cost of travel and increasing user benefits. This has been 

considered the best way to enhance production activities and thereby growth 

within the sphere of influence of the transportation system. In the recent 

years, however, the need for studies of all facets of transportation impact 

has been stressed, but until now impact studies have not been able to reveal 

the complex cause/effect relationship that exists between growth and develop­

ment in a rural community and changes in the transportation system. 

This report concentrates on the impact on land values. It discusses why 

land values can be used as an indicator of community impact and evaluates a 

technique for modeling land values in a rural community. The technique is used 

in a case study of Sealy, Texas. 

Land value is expressed as a function of factors describing characteristics 

both of the transportation system provided and the community itself. Indices 

are evaluated in order to measure or rank qualitative levels of the factors, 

and the best regression models are found by regression analysis. 

In the case study a total of 611 land transactions in Sealy, Texas, are 

analyzed. These transactions took place between 1955 and 1973, throughout the 

entire community. Conclusions about how variance in land values can best be 

described are drawn, and areas where future research is needed are specified. 

For the convenience of the reader an annotated list of previous studies is 

included • 
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CRAnER L INTRODUCTION 

Transportation facilities are constructed for the benefit of people. The 

facility is not a goal in itself; it has to serve actual needs and desires in 

order to justify the spending of public or private funds. During the planning 

process, transportation demand, construction and operation costs, annoyances, 

damages, and benefits have to be evaluated in order to find the best solution 

in terms of mode, location and design. However, all of the different factors 

will vary according to who are considered to be the group of people influenced 

in some way by the facility. In this project, the people considered are those 

living in a rural community with some degree of connection to the interurban 

transportation system. 

The effect of changes in the transportation system on a defined area or 

group of people is frequently referred to as "transportation impact." Yet 

there is no exact definition of transportation impact. Most previous impact 

studies have concentrated on economic impact, but the term may be used to de­

scribe any kind of effect. In this study, transportation impact on a community 

will be defined as the community response both to the tra'nsportation system 

as it exists at a particular time and to changes in that system. According to 

this definition, impact in the broadest sense includes any type of influence 

from the transportation system, whether it is to be measured quantitatively 

or qualitatively. The term may also be used in a narrower sense, when so 

defined, describing a specific community response, e.g., changes in the land 

value distribution. 

A change in the transportation system does not necessarily result in any 

change in the community. Transportation provides a potential or stimulus to 

change, and response will depend upon many factors. One important factor is 

the nature of existing human resources in and outside the area. Thus, there 

should be a differentiation between "potential for development" and "impact," 

the latter being dependent on the existence of the former . 

This also implies that a great variance might be expected in any statis­

tical analysis of community impact as long as the human factor cannot be 
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included in the analysis. With equal "potential" for growth and development 

in a number of communities, the impact in terms of response might be expected 

to vary considerably according to the human resources in each community. No 

technique whereby all human resources or potential responses can be measured 

is known to the authors. 

The term impact implies a change, but the impact cannot be said to be 

positive or negative without specifying who is affected and under what criteria 

it is measured. A positive impact is generally the case when the change implies 

a desirable response in the community. If one of the responses in a community 

to changes in the transportation system is an increase in land values, then 

the impact on land values is positive only if an increase in land values is 

desirable from the viewpoint of the community. 

Even if one assumes that a given change represents a benefit to the com­

munity, another problem arises which should be noted here. It is usual in 

impact studies to separate user and non-user benefits. Since the residents 

of a community usually constitute a minority of the users, the non-user bene­

fits might be considered to be of greater importance. However, non-user bene­

fits are the more difficult to define, and some researchers claim that all 

non-user benefits are derived from user benefits. At present no one has been 

able fully to prove or refute this view.
1* For the purpose of this study, it 

will be assumed that non-user benefits may be separated from the sum of user 

benefits, subject, however, to the foregoing reservations. 

This particular study is a part of a comprehensive research project 

called t~he Influence on the Rural Environment of Interurban Transportation 

Systems" under the auspices of the Council for Advanced Transportation Studies, 

The University of Texas at Austin, sponsored by the U. S. Department of Trans­

portation. The overall methodology for the entire research project involves 

two phases: 

1. A case study phase to develop a descriptive model; and, 

2. A general study phase to verify and expand the results from the 
case study phase. 

* Footnotes are listed at the end of each chapter. 



3 

This pa per is a part of the case study phase of one specific subject -­

land values. The ultimate goal is to evaluate a descriptive model for land 

values in a given community with specific characteristics and served by a speci­

fic transportation system. No general model can be evaluated from such a case 

study as every community has its own characteristics in terms of resources, 

traditions, economy, and so on, and each is served by a transportation system 

with specific development characteristics. The land value model from this case 

study, however, could possibly be refined and expanded to a general descriptive 

model in the general study phase. 

The purpose of the case study phase is not only to evaluate the descrip­

tive model, but also to identify appropriate techniques to be used in similar 

studies This identification may be considered to be as important as evaluat-

ing the model itself. Consequently, it is also a study of what information is 

generally desired, what information is generally available in rural communities, 

and what adjustments in study techniques are necessary given the available infor-

mation. 

The descriptive model in this case study phase will be given the form of 

a function. The dependent variable will be land value; the independent variables 

will be the different factors causing land value to vary: use, location, access, 

and so on. In addition, a specific technique will be used for evaluating the 

regression model to be analyzed. Before the regression models are set up an 

available program package for statistical analysis will be used to find the most 

significant factors in the data set and the interaction between them. Thus the 

model potentially should explain why and how land value varies from one parcel 

to another. Because of the human factor involved in all land evaluation, depend­

ing on the individual seller or buyer, such a mathematical model is not expected 

to be anything but a general expression for what an objective value of a speci­

fic piece of land should be, based on real life observations in a specific area. 

FOOTNOTES 

IF or a discussion of the nature of transportation impact and of the problems 
involved in separating user aDd non-user benefits, see A. S. Lang, "Evaluation 
of Highway Impact," Highway Research Board, Bulletin 268 (1960), National 
Academy of Sciences, pp. 105-119. 
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CRAPrER II. LAND VALUES AND TRANSPORTATION 

EFFECTS ON COMMUNITIES 

LAND VALUES 

In order to understand why land values vary and how they are influenced 

by changes in the community or in the transportation system, it is necessary 

to have some basic knowledge of land values and how to measure them. 

Basic Principles of Land Value 

A piece of land does not have any value unless it satisfies someone's 

specific needs or desires. Land has a value when an individual desires it and 

can use it according to his needs. The value is fundamentally based on the 

elements of utility, scarcity, access, and purchasing power of the buyer. Gen­

erally land values are related to the potential for future land use and also 

the economics of the neighborhood, the community and the region. 

The value is related to supply and demand. The demand is related to the 

potential for a specific category of land use. This potential may derive from 

the existing situation or from an anticipated future situation. Thus the buyer 

and seller may set the value as the present worth of future anticipated benefits 

derived from the ownership and use of property, and not according to what com­

parable properties have sold for in the past. 

The effect of any change which might influence land values is not always 

immediate. Usually, a neighborhood tends to reach a reasonable degree of con­

formity with regard to land use and socio-economic characteristics. This tends 

to make property values uniform and to act as a buffer against change, whether 

induced internally or externally. Sub-division and deed restrictions may also 

prevent changes in land use and land value that might otherwise occur. 

Measurements of Land Value 

There might be said to be two ways of measuring land value. When a trans­

action takes place, the value of a parcel can be defined as the actual sales 

price. At any other time, the value will have to be determined by an appraisal, 

i.e., an estimate or opinion of the value. 
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The most commonly used evaluation technique is the '~rket data comparison 

approach," employed for both public and private assessment purposes. l In using 

this technique, the appraiser examines previous land sales and offerings pre­

sently on the market. These data are then compared and adjusted for such fac­

tors as time of sale, location, topography, size of tract, accessibility, demand 

for available sites, future land use, etc. 

Another valuation technique is the "income approach" in which the value is 

based on the "capitalization of the net annual income derived from projections 

of the gross income; from these are deducted real estate expenses and vacancy 
2 

reserves." This method, too, should reflect the market demand for a property 

at a given location and tUne, which conversely reflects changes in the economic 

trend, community characteristics, and the transportation system. 

Evaluation of Land Value Approaches 

In this study, the changes and variation in land values are to be used as 

measures of the combined influence of community characteristics and the trans­

portation system. Therefore, it is important to use an expression for land 

value that reflects the real value as it varies with time and with changes in 

use and location relative to the existing transportation system. Appraised 

market value such as that used for tax assessment might be taken as a measure 

of real value since appraisers take time, location, and other factors into con­

sideration. However, there is one major fallacy in this approach. The appraised 

land value reflects the appraiser's evaluation of how a piece of property differs 

from a supposedly comparable property and how these differences influence the 

market value. In other words, the appraiser actually estimates the value by 

making assumptions about the very aspects of the cause/effect relationship which 

this study seeks to define. Appraised land values thus would bias the statis­

tical analysis designed to determine the actual cause/effect relationship. 

For this reason only market values from actual transactions will be used 

in the analysiS. Thus, the data will not be influenced by any presumption 

about which factors are important or how they influence land values. Unfortun­

ately the sales will reflect factors which are irrelevant in this study, like 

family-relationship between buyer and seller, forced sales and so on, where the 
3 

actual sales price is not the actual market value. 
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LAND VALUE AS AN INDIRECT INDICATOR OF IMPACT 

Land values are to some extent affected directly by changes in the trans­

portation system. Indirectly, however, they will reflect the many facets of 

impact on the community. Even though the impact on a specific community char­

acteristic is not of economic character, the impact might have measurable econ­

omic consequences. Land value might be an indicator of non-economic impact 

also. For example, if one aspect of the social impact is increased housing 

segregation, this will have an influence on the distribution of land values 

within the residential land use category. As the total community impact is the 

sum of different types of impact in different locations, land value as an indi­

cator might be used to describe both individual parcels and the entire community. 

Indication of Overall Effect 

The total land value in a community generally will reflect the economic 

characteristics of the area. Expressed in terms of dollars per capita or units 

per area at different times, it might be used to describe the changes which have 

occurred or the vitality of the community relative to that of other communities. 

Changes relative to the general land value trend in the area might indicate 

whether the community is doing "better" or "worse" than the rest of the region. 

When land use changes to a "better" use, e.g., from agricultural to industrial 

or commercial, this is generally reflected in land values. Thus a change from 

an agricultural economic base to an industrial or manufacturing base possibly 

caused by changes in transportation system can result in an increase in total 

land values in the area. In other cases, the increase may be localized, or 

there may even be a net decrease in land values in the community as a whole. 

Indication of Spatial Effect 

When new transportation facilities are constructed, more land is usually 

opened for development, thus increasing the supply. If there is no change in 

demand, or if demand for certain land use categories is merely transferred 

from one area to another, land values may actually decrease or, in net terms, 

remain unchanged. In studying individual parcels or neighborhoods, one may 

assume that changes in land use and land values may reveal the spatial distri­

bution of the total effect. Local changes in both land use and intensity 

together will determine the growth pattern in the community. 
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Right-of-way for railroads is subject to local taxes, but no taxes are 

paid for land when acquired for public roads. This may be a considerable part 

of a city, frequently ranging from 20 to 25% of the total area. Almost any 

kind of improvement of the transportation system includes additional taking of 

right-of-way for the facility. Thus less land is taxed, and, in the case of 

maximum legal tax rates, the result is a reduction in total tax revenue, unless 

otherwise compensated for. Perhaps the most frequently used way of compensat­

ing for this loss is to extend the community limits, and thus add taxable lAnd. 

In some cases the local government has to pay a part of or the entire cost 

for purchase of right-of-way as needed for improvement of the transportation 

system. In order to have a net economic gain (when only expenses of right-of­

way and loss of revenue from real estate are considered), the increase in 

annual taxes has to be equal to or greater than the annual amortization of the 

expenses of right-of-way purchase. It should be noted that the entire purchase 

of right-of-way has to be finished some years before the main increase in value 

of the adjacent properties takes place and before there can be an increase in 

tax revenue caused by the impact of the improvement of the facility. 

The intent of this brief discussion has been to show that there is no 

given answer as to whether or not changes in the real land values, caused by a 

change in the transportation system, have a direct effect upon local tax revenue. 

Taxation of real estate is to a high degree a question of local policy and of 

the need for revenues from taxation. If taxation is based on the real value 

of the land at a given time, then any fluctuation in land values will be re~ 

f1ected in the tax incomes. However, taxation policies can also be used to 

stimulate or force a desired land use pattern and are therefore not exclusively 

a way of providing revenues for public expenditures in the community. 

The purposes of this chapter have been to outline and evaluate techniques 

of measuring land value and to suggest the potential usefulness of land value 

studies in the general area of transportation impact research. Potentially, 

changes in land value can serve as indirect indicators of other kinds of impact 

as well as directly affect the fiscal resources of a community. The next 

chapter will consider the results and techniques of previous research efforts 

as a prelude to the proposed methodology for this study. 
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FOOTNOTES 

lStanley F. Miller, Jr., "Effects of Proposed Highway Improvements on Property 
Values," National Cooperative Highway Research Program Report No. 114, Highway 
Research Board (1971), p.7. 

2 
Ibid., pp. 7-8. 

3As other discussions of impact on land value indicate, the "true value" of all 
land within an impacted area is difficult to determine or even define. (See, 
e.g., the discussion by Paul Zickefoose in "Economic Survey of Raton, New 
Mexico," New Mexico State Highway Department, Bulletin 37, May, 1968, pp. 39-
40.) In choosing to base the measurement of land value on sales data alone, 
one must ignore the fact that land which is not sold also has a value. Sales 
prices may cause either under-estimates or over-estimates of property values, 
depending on the economic situation. For example, if only the marginally 
effected properties in an area change hands, sales prices can under-represent 
true value; on the other hand, if only the most viable are sold, sales prices 
can exaggerate average property values. 

Nevertheless, since land value is a function of supply and demand, sales prices 
are indicators of a real market situation for land in a given category. Thus 
it may be said that although sales price is not an adequate indicator of 
"latent" or "unrealized" value, it does serve as a description of the actual 
market at a given time. 



CRAPl'ER III. PREVIOUS RESEARCH 

A complete review of the literature has been prepared previously and issued 

as a Research Report of this project.
l 

The review focuses on impact on land use 

and land values and contains a detailed discussion of the methodologies used 

in previous research projects. No specific findings will be discussed here, 

but it is necessary to provide brief comment on the findings and methodologies 

most commonly used. 

So far, practically all of the impact studies deal exclusively with the 

effect of interurban highways, mainly the interstate system and with the effect 

of circumferential or through routes in urban areas. Thus limited-access high­

ways have received the most attention. Highway improvements studied are in 

most cases construction of new highways. Most of the previous research has 

concentrated on new interchange areas or bypass routes, locations where the 

most obvious changes take place. The primary investigators of highway impact 

are state and federal highway agencies and universities. 

COMMENTS ON THE FINDINGS 

The impact studies reviewed concentrate on impact from highway improve­

ment. Even though the private automobile is the major mode of transportation 

today, these studies cannot reveal any information about the consequences of 

changes in air, rail or bus services. The studies show clearly that highway 

improvements have a significant impact, and usually a positive impact, on the 

areas along the facility, but not one of the studies reviewed evaluates the 

consequences of a reduction in service, as has been the case with rail service 

in most areas during the last two decades. 

The previous highway impact studies provide a wealth of information, but 

1 . . h ld b t d Many studies are more directed some of their im~tat~ons s ou e no e . 

towards showing an impact, and the magnitude of the impact, than examining the 

cause/effect relationship. These studies are of great value in showing the 

impact of the investment in highway improvement, and consequently they 

10 
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justify the spending of public funds in terms of "non-highway user" cost and 

benefits. However, they are of less value as a tool for highway or community 

planners, as they cannot be used to predict impact of future changes in the 

highway system in a particular community. All of them support general obser­

vations about the development of adjacent land, the increase in business activ­

ity and increasing land values close to the new facility, but few of them are 

aimed at showing the impact on the community as an entire unit. 

The fact that each community has its Own characteristics in terms of 

economic and human resources, geographical location, etc., makes it difficult 

to use observed highway impact in one community to forecast impact of highway 

improvement in another community. This is possible only in the cases where 

community characteristics are included in the study, which is, unfortunately 

not generally done. 

COMMENTS ON THE METHODOLOGIES USED 

Different methodologies have been used to study impact of highway improve­

ment, each of them having advantages and disadvantages. The most simple and 

most frequently used is the "before and after" technique. Here the impact 

simply is measured as the difference between the values of the characteristics 

studied before and the values after the changes. The major disadvantage is very 

obvious: the technique cannot relate the measured effect to a specific cause. 

With observations only at two time periods very little information is revealed 

about changes in the trend of the studied characteristics, and it is not possible 

to show the long term effect. 

In an effort to isolate the effect of the highway improvement, the before­

and-after technique is often combined with the "survey-control area" technique . 
• However, in practice, the survey-control area technique has severe inherent 

limitations. The major problem is to find a control area which is similar to 

the survey area, in every respect except the influence of the highway improve­

ment. This requirement is almost impossible to meet since the spatial distri­

bution of the highway impact is not known in advance, and the entire area may 

be influenced in some way. Construction of a new facility may have a negative 

effect some distance from the facility where the control area has usually been 

chosen, thus causing the measured positive impact in the areas adjacent to the 

facility to be higher than the actual effect. If a valid control area could be 
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found, there is no warranty that the study of the limited survey and control 

areas would give reliable information about the effect on a larger area, e.g., 

an integral small community. Consequently it is very questionable that this 

technique can be used to isolate the highway-induced impact on an area. 

The "before and after" technique is also combined with a "multiple regres­

sion" technique in order to reveal cause/effect relationships. behind the changes 

that took place between the two periods. This methodology requires more infor­

mation about non-highway related factors, as highway related effect cannot be 

isolated before the analysis starts. In practice, it has been impossible to 

include all relevant factors in the analysis, partly because of the lack of 

information and partly because of lack of knowledge about how to determine 

the relevancy of, and how to quantify qualitative factors. However, these 

limi~ations do not apply to the methodology as such, but rather to its pre-

sent state of development. 

Techniques other than the above mentioned are also used in previous 

studies. The "case study" approach usually deals with rather detailed analy­

sis of single events that have taken place nearby a highway facility. By ex­

amining selected cases with emphasis on their relationship to the highway, the 

case studies may indicate the variety and the extent of significant relation­

ships attributable to the highway, but the results of such studies cannot be 

generalized and applied to other situations. 

This brief discussion of the most commonly used methodologies in the pre­

vious transportation impact studies has revealed several shortcomings which 

should be observed when reviewing the findings from different studies. For 

future studies, the methodology should be carefully chosen according to the 

character of the study. The many shortcomings, however, clearly indicate the 

need for refined procedures when planning more comprehensive impact studies. 

COMMENTS ON MODELING EFFORTS 

Very little effort has been made to model the impact of highway improve­

ment. This is probably caused by the complex cause/effect relationship between 

highway improvement and community characteristics and also by the fact that 

many important variables are qualitative or not quantifiable. As modeling 

efforts in most cases depend upon information for previous years from local 
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records, available data may limit the number of different factors included 

in the analysis. 
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Mathematical models have been used to describe the influence on land 

development and land values of highway improvement. The modeling efforts have 

concentrated on regression models. Models describing changes in land values 

caused by highway improvements seem to have been the most successful, but 

these, too, have severe limitations. 

As an example, one previous study will be discussed. 2 Two different sets 

of data, one from Indiana and another from Florida, were used to run a regres­

sion analysis of the change in land value as a function of different variables. 

The predictor variables included in this study were: 

1. Parcel size (acres) 

2. Time elapsed between completion of highway improvement and sale of 
parcel (months) 

J. Type of highway improvement (interstate, primary or secondary 
highway) 

4. Type of land use (residential, commercial, agricultural or vacant) 

5. Type of area (urban, urban fringe or rural) 

6. Type of access control (full, partial or none) 

All but four of the 100 parcels in the Florida data included interstate 

highways with full access control. The regression analysis showed that the 

variables included in the regression equations gave an R2 varying from 0.24 to 

0.46 depending upon the form of the regression equation. Consequently, at most 

only 46% of the change in land values could be explained by the above mentioned 

variables. 

The Indiana data (30 parcels) indicated a much stronger relation between 

change in land values and the independent variables. The regression analysis 
2 gave an R of 0.87 and a coefficient of variation of 110%. Since some classes 

of the variables contained only a few observations, the regression equation is 

not presented as a reliable predictive model. According to the analysis, the 

type of highway improvement is the most important variable, followed by type 

of area, land use type, type of access control, time elasped after highway 

improvement, and size of parcel . 

Even though the model based on the Indiana data rendered a relatively 
2 

high correlation (R ), the small number of transactions included in the analYSis 

reduces the reliability of the model. Land values in ~eneral are not described 
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by the model, as only the change in value was analyzed. Also, the model fails 

to include changes in land use and seems to be limited to cases where a new 

highway facility is constructed. Another consideration was the fact that this 

study was limited to "remainder parcels" which sold some time after the highway 

improvement. No information is available about the factors that influence an 

owner's decision to sell or not to sell a remainder parcel. The model, conse­

quently, is not of general use for describing the changes in value of parcels 

adjacent to or in the proximity of highway improvement. 

The study methodology outlined in the next chapter is dependent upon pre­

vious research. Both the limitations and the progress of other studies have 

been the source of the method to be developed and tested in this case study. 

FOOTNOTES 

lLidvard Skorpa, Richard Dodge, C. Michael Walton 
portation Impact Research: A Review of Previous 
Methodology for the Study of Rural Communities," 
portation Studies, University of Texas at Austin. 

and John Huddleston, "Trans­
Studies and a Recommended 
Council for Advanced Trans-

2Edward I. Ieibor, 'Modeling the Impact of Highway Improvements on the Value of 
Adjacent Land Parcels," Joint Highway Research Project, Purdue University. 



CHAPI'ER IV. STUDY METHODOLOGY 

WORKING HYPOTHESIS 

The working hypothesis for this study is that land values generally 

reflect certain qualities of each property in an area. It i5 further assumed 

that this relationship may be described as a functional relationship between 

the factors in a set of the most significant qualities and characteristics of 

the parcel and the area. Hopefully, therefore, a study of a number of factor5 

over a long enough time period will yield information about which factors are 

the most significant, how they can be used to model the functional relation­

ship, and what are the parameters in a descriptive land value model for a cer­

tain area. The model is assumed to be general in terms of the factors needed 

to describe the property and its qualities, but it is specific for one area 

in terms of the parameters in the model. Thus, if the parameters for one 5pec­

ific community are known, the model will describe land value for any property 

in that area. At least, it is aS5umed that the land value of a group of pro­

perties, e.g., those with the same land use, can be de5cribed in a model. 

More specifically, the hypothe5is i5 that land value can generally be 

expressed as a function of qualitative or quantitative characteristics of the 

parcel, the community, existing or planned tran5portation system, and time. 

Empirical studies of land values and the corresponding factors should, hope­

fully, give the necessary information to evaluate 5uch a de5criptive model. 

STUDY REQUIREMENTS 

For a comprehensive study of the relationship between land U5e or land 

values and changes in transportation system, a series of requirements have to 

be met. These requirements deal mainly with the study area, the transportation 

system, and time. 

1. Study area: The study area must include the entire community in 
order to determine the total effect on the community. In addition 
the methodology must make it possible to study the spatial 
distribution of the effects within the community. In order to 
study the cause/effect relationship in detail, information must 
be gathered and analyzed based on the individual properties. 

15 



The analysis should be based on real, comparable land values. 
To eliminate any subjective influence by the researchers, only 
market values as obtained in land property transactions should 
be used. 

As transportation system characteristics in most cases are corre­
lated with community characteristics, the study must include the 
factors needed to describe the specific community. 

2. Transportation systems: The transportation system considered 
must include all transportation modes available in the study area 
during the study period. Also, the study should consider both 
regional/statewide systems and the local system in the area down 
to the accessibility to the parcels included in the study. Both 
increases and decreases in transportation services in the study 
period must be included. The analysis must include a sufficient 
number of factors describing the transportation system. 

3. Time: The study period must be long enough to include important 
changes both in the community and the transportation system. Not 
only physical or operational changes should be considered, but 
also decisions about future changes in transportation services. 

The study should be continuous over time to show variation as a 
change of the trend, not merely single indications of the state 
before and the state after the change took place. 

METHODOLOGY TO.BE USED 
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This study is one part of a more comprehensive study of various categor­

ies of transportation impact on a small city in a rural area. Consequently the 

methodology used in this study has to be chosen in such a way that the results 

from this particular study can be tied to the results from the other separate 

studies in the research project to form one general comprehensive study. How­

ever~ above all the methodology in this particular study must be able to reveal 

information about the specific study subject: changes in land value. 

Specific Methodology 

The community selected in the research project for the case study phase 

is Sealy, Texas, located in the highway corridor between Houston and San 

Antonio. The specific techniques to be used in this study will have to meet 

the requirements for study methodology listed previously. Thus the entire 

community will have to be included in the study area. This includes not only 

what is inside the city limits, but also the areas adjacent to the community 

potentially influenced by the changes in transportation system. This area is 

shown in Figure 4.1. As no "survey-control area" technique is involved, there is 



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

ColumbuS 

"KT RR 

........ -­........ 

7 

"" ........ , "........ \ 
............ 4 \ 

MKT RR 

8 

FIGURE 4.1. 
STUDY AREA, SEALY, TEXAS 

.. 

N 

+ 

_--- zone Boundaries 

t-' 
-J 



, 

just one geographical area examined in the 3tudy. However, in order to find 

the spatial distribution within the study area, the information will, with 
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the exception of some area-wide variables, be tied to each individual property~ 

transaction studied. This will make it possible, by selection of the infor­

mation to be entered in the statistical analysis, to study the property trans­

actions with a set of common specified qualities or location. This can easily 

be done by means of a computer when the complete information from the case 

study is stored on tape in an appropriate data management system. 

A rather detailed description of the existing transportation system for 

each period of time will be included. This information will be related partly 

to each property transaction and partly to the entire community. All factors 

that are common for the entire community, e.g., development stages of Inter­

state 10 from Houston to San Antonio and changes in railway services, will be 

included as functions of the time when the transaction took place. Information 

describing each particular parcel's connection to the interurban transportation 

system will be related to the individual transaction studied. 

As the "survey-control area" technique is not involved, and the study 

does not deal only with repeated sales, the transportation impact on the com­

munity may be determined only by including in the model factors describing com­

munity characteristics. These factors are also included because of the close 

relationship between transportation development and community characteristics. 

With this technique transportation impact may not necessarily be explicitly 

expressed in the model, but the form of the model and the parameters may impli­

citly show the importance of the provided transportation system. 

The study will be continuous in time over the entire 19 year study period. 

Each property transaction will be related to elapsed time after major decisions 

or actions in community or transportation development. Thus, the continuous 

trend in land values over the study period will be examined. Figure 4.2 shows 

the continuous study approach. To make corrections for general changes in the 

purchasing power of the dollar, each transaction will be adjusted according to 

the Consumer Price Index for the region. 

The descriptive model for land values will be derived in two steps of 

statistical analysis, determining, first, whicn factors are the most significant, 

and secondly, what function of these factors can best describe the cause/effect 

relationship between land values and changes in transportation system. A stan­

dard statistical computer program will be used to find which factors, and what 
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levels of these have the most influence on land values. Also interaction be­

tween the factors will be revealed. When this step is completed, multiple 

regression analysis will be used to determine which model, out of several 

possible models, can best describe the observed variations in land values in 

the study area over the study period. 

As only information from one community is used in the empirical evaluation 

of the model, the model derived from this case study cannot be claimed to be of 

general character. Nevertheless, even though the model at this time will be 

used strictly as a descriptive model, it has a general form that would make it 

easy to use as a predictive model as well. In order to use the model for pre­

dicting land values, one would suppose a case where no transportation change 

had occurred. Then such factors as land use and population growth would be 

predicted for the "do nothing" situation and entered in the model. The tota 1 

impact from any actual change in the transportation system on land values could 

then be measured as the difference between the areas under the "change" and "no 

change" curves for land value. This is illustrated in Figure 4.3. 

Study Procedure 

A study according to the methodology as outlined may be divided into six 

major steps as shown in Figure 4.4. 

1. Evaluation of descriptive models for the factors to be included. 
Because the different factors may be either quantitative or qua1-
inative, or a combination of several characteristics, some will 
have to be expressed in terms of indices or levels of quality. To 
determine the value of the indices or levels, descriptive models 
will have to be evaluated for the individual parcel, the entire 
community, and the interurban and local transportation system. 
The evaluation of these descriptive models, mainly because of 
limited time and resources available, will have to be based on 
experience from other studies and on subjective judgement about 
the relat~ve importance of the factors involved. 

2. Collection and processing of the necessary information, based on 
what is available in the selected community. The data processing 
will include calculation of indices and levels of quality accord­
ing to the descriptive models. 

3. Statistical analysis uf the information by means of the AID 
program

j 
package. This is a statistical evaluation of the 

importance of the different factors according to homogeneous 
"sub-spaces" in the data, and consequently not biased by any 
assumed model. 
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4. Multiple linear regression analysis by means of the STEP-Ol 
program package. In this step the forms of the model will have 
to be assumed, and the "best" model in terms of statistical 
criteria can be found. 

5. Interpretation of the research from the analysis and selection 
of the "best model." The findings must be checked against 
results from previous research and discrepancies explained. 
A descriptive model for land value in the community studied, 
and its limitations can be presented. 

6. As a final step the experience from this case study should be 
summarized and recommendations for the general study phase 
outlined. 

, 
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CHAPTER V. DESCRIPTIVE MODELS OF VARIABLES 

The term "descriptive model" will be used describing the qualities and 

characteristics of a composite variable or a set of variables. The use of 

models, or indices, to express variables is necessitated by the complexity of 

the many factors influencing land values. In order to get an easily understand­

able expression for variation in land values, it will be helpful to group logi­

cally-related factors in sets of indices. This has been iudged a feasible 

technique when it is necessary to combine quantitative and qualitative terms, 

assigning ratings and weights to different factors according to their import-

ance. 

In this part of the study, the most significant characteristics of the 

transportation system and of the community to be included in the analysis of 

land values must be determined. This step is very important since no statis­

tical analysis can be better than the input data. Each of the individual var­

iables has to be expressed in a meaningful way in order to reveal both their 

significance and the true cause/effect relationship between the factors and 

land values. The evaluation and testing of these indices is suggested as the 

subject for a separate study. Being a part of the land value study, this step 

cannot be given the desired degree of attention. It is hoped, however, that 

the different analysis in this study will reveal any major shortcoming of the 

indices and consequently make it easier to refine the indices to be used in 

the later general study phase. 

In this continuous study of market land values, it is reasonable to focus 

the attention on two major subjects, each consisting of two parts: 

1. The transportation system serving the community 

a. The interurban transportation system 

b. The local transportation system 

2. The community 

a. Area-wide community characteristics 

b. Individual parcel characteristics 

This grouping of the individual factors in the cause/effect relationship will 

make it easier to handle the complex problem. As the task of this study is 
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not to prove an impact on the community caused by a preordained set of factors, 

the first task is to determine what factors should be included. The experience 

from previous impact studies, however, has made it possible to make a prelimin­

ary selection of factors. 

DESCRIPTION OF THE INTERURBAN TRANSPORTATION SYSTEM 

The history of development of rural communities has a close connection to 

the development of the transportation system. Rural cities, being focal points 

for marketing of agricultural products, grew up along existing interurban trans­

portation systems. For rural cities the two most important transportation 

modes are normally railroad and automobile. Although some rural areas are 

served by air transport, interurban air traffic is not at present of major sig­

nificance in many rural areas. This is particularly true in our study. The 

increasing importance of air travel has had its impact on small communities, as 

in the cases where regional air terminals are located in rural areas, and any 

future shift in interurban travel from rail or highway to air may have great 

impact, especially in currently inaccessible areas. 

Consequently, all transportation modes serving in, or having previously 

served the area, must be included in such a study. Because not all modes are 

important in every case, and in order to simplify the description of the inter­

urban transportation system, it seems reasonable to describe each mode separ­

ately. This will also make it easier to see the connection between the com­

munity development and the impact from changes in individual modes. The 

descriptive model for each mode must be able to describe physical and opera­

tional characteristics at a given time, as well as changes in these character­

istics over time. 

The demand for different transportation modes compared to the actual supply 

at any given time may be c·ritical for a small community. In most cases, demand 

will be reflected in the actual use of the different facilities. However, a 

transportation system serving mainly interurban traffic may not necessarily 

serve the individual community's demand for a regional transportation system. 

There is no current information concerning the transportation demand in the 

case study area. For this reason it will be assumed that throughout the study 

period the existing supply of transportation facilities has always exceeded 

the demand. 
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Quality of Interurban Highway Facilities 

This index is meant to express the quality of a highway corridor as exper­

ienced by an interurban driver or passenger. To a large extent this index will 

also express the level of service for long distance traffic with origin or 

destination in the community, as this traffic tends to use the primary high­

way system. Entering this index in the analysis will possibly show whether or 

not the community impact from the highway facility is influenced by the quality 

of the facility as well as its presence and relative location. 

General Requirements for the Index. The quality of the interurban highway 

corridor in most cases varies over time. Due to the continuous wear on the 

highways, seasonal climatic variations and specific maintenance procedures, 

there may be a cyclic variation in the quality. In addition, there usually 

will be an ongoing improvement of the corridor in terms of upgrading existing 

facilities and construction of new ones. Some conditions not fully explained 

in terms of the physical characteristics of the highway may also influence the 

quality of the facility. The best example of such a condition is the roadside 

development which directly influences facilities with no or partial access 

control. 

Consequently, the model for the interurban highway quality index in prin­

ciple should meet the following requirements in describing physical and oper­

ational characteristics: 

1. Be able to describe any type of facility; 

2. Be able to describe changes in provided service, including 
both improvement and reduction in service over time; and, 

3. Be able to describe the entire route, not a section only. 

A number of factors may be used to describe physical and operational char­

acteristics of a highway facility. The three most commonly used are speed, 

capacity and traffic volume. The reason for using these characteristics is 

that they are affected by several other characteristics including design fea­

tures and traffic characteristics. These three characteristics may also be 

used to derive an expression of the "level of service" provided by a specific 

facility at a given time. Generally it will be found that neither the physical 

nor the operational characteristics alone can provide a complete description 

of the quality of a facility as experienced by the user. 
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The physical characteristics are dependent on the actual design of the 

facility. These characteristics include horizontal and vertical alignment 
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(as determined by curvatures and grades), sight distances, lane width and 

number of lanes, shoulders and lateral clearances, separation of traffic lanes, 

type of pavement surface, interchange spacing, access control, and special 

safety features. 

Operational characteristics also have a close connection to the actual 

design. Characteristics like speed, driving economy and safety are perhaps 

the ones with the closest connection. Other characteristics are riding qual­

ity, traffic volumes, freedom to maneuver, traffic interruptions, changes in 

legal speed limits, and traffic composition in terms of percentage of truck 

traffic and the ratio between local and long distance traffic. Most of these 

characteristics can be measured in quantitative terms, but characteristics 

like freedom to maneuver or riding quality may largely depend on the subjective 

judgement of the individual driver. 

Evaluation of the Form of the Index. The term "level of service" is estab­

lished in the Highway Capacity Manua1.
1 

This measure of the quality of the 

driving conditions is mainly based on two criteria, speed and volume/capacity 

ratio. Thus both physical and operational characteristics are included. This 

expression for the quality of the driving conditions on a facility at a given 

time is well established, and it seems reasonable to base the interurban 

highway quality index in this study on level of service. However, this term 

alone is not sufficient, and different correction factors will be proposed in 

order to account for other important factors. 

A variety of correction factors may be added depending on the actual study. 

Such factors may include facility type, pavement riding quality, roadside 

development, level of maintenance, climatic conditions and so on. The most 

important factor seems to be facility type. It is evident that different 

facility types, e.g., divided and undivided, have different qualities even 

though the level of service might be the same. Both highway links in this 

study, U.S. 90 and IH 1Q-between San Antonio and Houston, have been operational 

during part of the period at level of service B. In; spite of this, IH 10 mlist 

be considered a facility of higher quality than U.S. 90. One major source of con­

trast between different types of facilities is different accident rates. The 

lower the accident rate, the higher is the quality of the facility. The c1assi-

fication in "highway type" will also generally describe access control. However, 
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for facilities with no or partial access control, the degree of roadside devel­

opment will have to be taken into account since it will effect the ratio be­

tween local and through traffic, speed reductions, and accident rates. Infor­

mation about the riding quality of the route is not included in this study, 

as the pavement serviceability index is current~y being evaluated. 

For this particular study the final highway quality index will be based 

on level of service, highway facility type and roadside development. The 

general form will be: 

where 

I route 

I route 

~S 

1FT 

IRD 

= 

= 

= 

::: 

= 

interurban highway route quality index 

index describing "level of service ll 

index describing facility type 

index describing roadside development 

According to this model, all of the partial indices are given equal weight. 

However, in determining each of them, the relative influence of each factor 

is determined by the values chosen. 

Variation of Indices over Time. Each of the indices will have to be 

given a form appropriate to describe improvement of the route over time. 

Graphically this is shown in Figure 5.1. This simplified figure does not 

show reduction in quality due to increased traffic volume, temporary reduction 

during the construction period, deterioration of the surface, and so on. The 

quality index at a given time, I
D

, will depend on the percent of completion, 

D, of the new facility (or the improvement at that time). When the new facil­

ity replaces the old, ID may be expressed as ID (I-D) IOLD + D . I NEW . 

When a new facility comes in addition to the old, ID may be expressed as 

I = 
D 

Degree of completion may be measured in different 

ways; in this particular study the number of miles completed will be used. 

Partial Index. Level of Services. In order to use the six levels of 

service as evaluated in the Highway Capacity Manual as an index, each level 

has to be assigned a certain value. A proposed set of values is shown in 

Table 5.1. 
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TABLE 5.1. 

PROPOSED INDICES, I LS ' FOR DIFFERENT LEVELS OF SERVICE 

ON INTERURBAN HIGHWAY ROUTE 

Level of Service 
8s Defined InHCM 

A 
B 
C 
D 
E 
F 

Proposed Index, I
LS 

1.0 
0.9 
0.75 
0.5 
0.25 
0.05 
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The indices should express the relative difference in driving conditions as 

experienced by the average driver. One way of determining the indices, there­

fore, would be to let a panel of drivers rate driving conditions under varying 

levels of services on the same facility. This is beyond the scope of this 

particular study, and the proposed indices are evaluated on the basis of the 

general description of the different levels of service as given in the Highway 

Capacity Manual and general driver experience. 

The degree of freedom to maneuver is considered to be the most important 

quality in rating level of service. The superior driver condition, level of 

service A, with no or little restrictions in maneuverability due to presence 

of other vehicles, is given the value 1.0. Level of service F, with extremely 

bad driver conditions due to forced flow, is given the value 0.05. The other 

levels of service will be somewhere in between these two extremes. Level of 

service B gives the driver reasonable freedom to choose speed and lane, and 

there is little restriction due to other drivers. For this reason, this 

level of service is rated 0.90. Level of service E, with volumes near the 

capacity of the highway, represents driving conditions wherein the individual 

driver has very little or no freedom to choose his own speed. Compared to the 

index for level of service A, this driving condition is rated 0.25, thereby 

assuming that the conditions under level of service A generally can be judged 

four times better than the conditions under level of service E. Levels of 

service C and D represent the conditions between level of service B and level 



31 

of service E. The indices chosen are 0.75 and 0.5 for level of service C and 

D respectively. 

Partial Index, Facility Type. The most obvious difference between a two­

lane and a divided four-lane highway facility might be capacity. However, 

capacity is implicitly included in level of service and will consequently not 

be used to distinguish between different types of highway facilities. For this 

reason the evaluation of an index to characterize facility type mainly will be 

based on safety considerations. Since such characteristics as driving economy 

and driving comfort are different for various types of facilities, they will 

be included as far as possible. 

Traffic accident records from allover the nation show a substantial dif­

ference in accident rates, expressed in terms of accidents per 100 million 

vehicle miles, for different types of highways. Table 5.2 shows the most 

characteristic differences. 

TABLE 5.2 

ACCIDENT RATES ON RURAL HIGHWAYS RELATED TO DESIGN STANDARDS. 
(SOURCE: SOLOMON: "ACCIDENTS ON RURAL HIGHWAYS RELATED TO SPEED 

DRIVER AND VEHICLE." BPR, USSPC. JULY 1964.) 

Facility Type 

Freeway 1 
Divided, contro11et21ccess( ) 
Four-lane, divided 
Four-lane undivided 
Two-lane 

1) Primarily four-lane roads 
2) No access control 

Rate, total reported 
accidents 

1.00 
1.69 
2.91 
4.09 

2.38 

As can be seen, a freeway may generally be considered almost 2.5 times 

as safe as a two-lane facility Also, facilities with controlled access show 

a lower accident rate than highways with no access control. Consequently it 

seems reasonable to differentiate between both facility types in terms of 

whether the facility is divided or undivided, the nUmber of lanes, and the 

degree of access control. 
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Driving co~t is mainly a function of highway design. Generally the cost 

decrea~es with increase in de~ign ~tandard. A freeway in most cases is designed 

with better horizontal and vertical alignment than a two-lane facility and thus 

has lower operating costs. In addition, traffic flow generally is smoother, 

which also contribute~ to lower driving expenses. Frequent traffic interrup­

tions on a two-lane facility with no or little access control causes the driver 

to be alert all the time. Compared to a high class freeway, a two-lane road 

has 1e~~ driver comfort. For these reasons the facility type index will be 

proposed as a modified expre~sion of the relative accident rate~. The proposed 

indices are shown in Table 5.3. 

TABLE 5.3 PROPOSED INDICES, 1
FT

, FOR DIFFERENT TYPES OF INTERURBAN 

HIGHWAY FACILITIES 

Access Control 
Facility Type Full Partial I None 

Divided Freeway 1 0 - -
Primary 4 lanes 0.8 0.6 F 0_4 

Un- Primary 4 lanes - 0.5 o 1"i 

divided 2 lanes - o 3 o 25 
Secondary 2 lanes - o 25 I o , 

The propo~ed modification reduces the relative quality of a two-lane 

facility compared to a freeway from 1/2.5 to 1/4. Depending on access control 

and separation of lanes for traffic of opposite direction, other primary roads 

are rated in the range from 0.25 to 1.00. The modifications should be based 

on calculations of differences in driving costs for various types of facilities, 

and different sets should be made for different types of terrain. The values 

chosen in this particular study are subjectively derived and should consequently 

not be considered of general character. 

Partial Index, Roadside Development. To adjust for the influence of road­

side development on roads with partial or no access control, the following 
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simple formula is propose~ 
K-N 

~= K 

where IRD = roadside influence index 

N = number of cities the highway originally passes through 

K = constant 

As the other partial indices are multiplied by this index in order to 

find the resulting highway route quality index, IRD has to be 1.0 when there 

is no roadside development, which is normally the case when N = O. The value 

of the constant, K, will have to be based on a judgement of the individual 

route, size of the cities and so on. For this particular study K = 50 is 

chosen. In Sealy the old U.S. 90 passed through ten small cities between 

San Antonio and Houston. This reduces by a factor of 0.8 the quality of U.S. 

90 compared to a hypothetical interurban route, identical to the real U.S. 90 

in terms of design and traffic volumes, but bypassing all the cities enroute. 

To reduce the influence from roadside development the constant, K, would have 

to be increased. 

Interurban Highway Use 

Traffic volumes and traffic composition are parts of the operational char­

acteristics of a highway. These characteristics are two of the factors deter­

mining level of service and are, consequently, implicitly expressed in the 

interurban highway route quality index. These two characteristics, however, 

are considered to be of importance in more than the determination of the quality 

of the interurban route. The continuous flow of potential customers for goods 

and services is perhaps of greater importance for the communities along the 

highway than the quality of the route by itself. The interurban travelers 

may increase the demand for goods and services beyond that created by the inhab­

itants in the area. The specific location of these potential customers will 

have an influence on the location and intensity of business activities and con­

sequently on land values in the area. 

Generally it can be said that the potential demand increases as the traffic 

volume increases. Traffic volume on the highway facility may therefore be 
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considered the most important characteristic. Such other traffic characteris­

tics as distribution of vehicle types and trip purpose probably also affect the 

degree of influence exerted on business activities by long distance travelers. 

The role of highways in the movement of goods has been increasing over the 

last decade. The number of trucking companies serving the area and the total 

volume of freight are important aspects of the total level of service provided 

by the transportation system. In order to simplify this particular study, it 

is assumed that the provided freight services have developed at the same rate 

as the increase in total traffic volume on the. interurban highway route. 

No information about Origin-Destination for the traffic on U.S. 90/IH 10 

in the vicinity of Sealy is available. In this particular study highway use 

will, therefore, be expressed in terms of total average daily traffic volume. 

The traffic volume varies over the route according to the variation in local 

traffic using the interurban facility. To get an approximate figure for the 

average traffic volume over tne route, traffic volumes crossing the county 

line between Colorado and Austin Counties, approximately 7 miles west of Sealy, 

wi 11 be used. 

Interurban Public Transportation Services 

The only public transportation services available in Sealy during the study 

period are rail and bus. These two transportation modes have different charac­

teristics and history of development. Although separate indices should be used 

for each of them, in principle, the two indices may have the same form. Both 

modes operate on fixed schedules along certain routes. Rail r0utes are fixed 

by location of tracks, while bus routes follow existing highways. Bus routes 

consequently have a greater flexibility in serving the existing demand at a 

given time. Four factors are considered relevant to a description of provided 

public transportation services: type of service, frequency, number of routes 

serving the connnun~ty, and relative travel speed. 

Bus Service Index. There has been no change in bus service to Sealy during 

the study period in terms of number of routes or number of daily stops. Travel 

speed has increased because of highway improvement, and the freight service 

on buses has also been improved. These changes, however, are considered to 

have had a minor effect since the number of routes and frequencies are constant. 

Being a constant over time, this index will have no effect in the regression 

analysis. For this reason, no bus service index is included. 
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Rail Service Index. While highway-related services have increased, rail 

services in most areas have declined sharply the last two decades. Reduced 

traffic volumes have resulted in abandonment of routes and reduced service on 

still existing routes. In order to describe the reduction in provided rail 

services the following index will be proposed: 

where 

I = 
R 

2:. 
routes 

L R' F 
types of 
service 

IR = rail service index 

R type of service available 

F frequency of stops in the community 

The two different types of services provided by the railroad are passenger and 

freight traffic. The relative importance of these services may have changed 

over time, but in order to simplify, each type will be given a certain weight 

for the entire study period. Passenger traffic is assumed to have been of the 

greatest importance for the community of the two types of service provided. 

This conclusion is reached on the basis of interviews with railroad employees 

and the local reaction to changes in the services as expressed in the local 

newspaper. In this particular study, the values R = 2 and R = 1 are used re­

spectively for passenger and freight services. 

The frequency of the provided service can be measured in terms of number 

of daily stops in each direction on each route. One daily stop in each direc­

tion is considered a minimum requirement for any service provided, and the 

following values for frequency are chosen to represent the difference in ser-

vice: 

More than one stop daily: 

One stop daily: 

Less than one stop daily: 

F 

F 

F 

2 

1 

o 

This grouping is based on the actual frequencies on the lines serving Sealy in 

the study period, and the same values are assumed for both types of services. 

Connection to Nearest SMSA 

No information is available about the existing connection between Sealy 

and the surrounding urban areas over the study period in terms of origiQ,.,and 
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destination, number of daily commuters, trade, recreational activities and so 

on. The connection may be said to have two aspects: the dependence upon ser­

vices outside the community and the ease with which they can be reached. As 

the demand is not known, the index should express how changes in the transpor­

tation system have influenced the effort needed to reach the services. 

Houston is the dominating urban center in the area, and for that reason 

only the connection to Houston will be included in the index for this case 

study. It should be stressed that this index is not included in the analysis 

only because of Sealy's dependence upon services in Houston. It might be of 

equal importance to take into consideration the possibilities for people in 

Houston to fulfill their needs and desires in Sealy. These needs and desires 

may include opportunities for housing, land ownership, business expansion and 

recre~tional activitie~. The ease of travellin~ between Sealy and Houston, 

may be expressed in terms of available modes, travel time and possible capacity 

restraint. Private automobile and bus may be considered together the most im­

portant modes during the study period. For both of them, travel time is a 

function of the improvement of the,highway route between Sea~y and ~ouston. As 

there has been no capacity restraint during the time period under consideration, 

the average travel time in minutes will be used as an index of the connection 

between Sealy and Houston in this study. 

DESCRIPTION OF THE LOCAL TRANSPORTATION SYSTEM 

In most of the small cities in rural America no local public transporta­

tion is available. In individual communities, walking and bicycling may be of 

significance, but these would be exceptions rather than the general case. Con­

sequently the private automobile may be considered the predominant mode of 

local transportation, and the different indices will refer primarily to access­

ibility by automobile and driving conditions. 

Connection between Community and Interurban Transportation Systems 

This index should describe the connection between the local and the inter­

urban transportation system and be able to reflect all major changes. Tradi­

tionally bus and rail services have had a very good connection to the community 

in terms of location to central activities. In most cities the bus and the 

railroad depots are located within, or very close to the CBD. The connection 

to the rail system is usually inflexible, since railroad depots have a fixed 
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location, regardless of the direction of-city growth. In Sealy neither exist­

ing bus nor railroad depots have changed location during the study period. 

For this reason no index is included for connection to public transportation 

facilities. 

Influence of Highway Connection. A community's connection to the inter­

urban highway facilities, on the other hand, is likely to change when improve­

ments of the facility are undertaken. In the extreme case where no physical 
• connection between a new facility and the community exists at all, the influ-

ence on the relative spatial distribution of land value may be negligible. How­

ever, there may still be an effect in terms of changes in absolute land values 

or changes of the normal land value trend. This is illustrated in Figure 5.2. 

A possible change in the spatial distribution of land values in the case 

of a good connection to the new highway facility is also shown in Figure 5.2. 

Because of the attraction from the new facility, locatio~ of central activities 

tends to shift over toward the new facility. This may result in an increase 

in land values adjacent to the new highway and a decrease in land values on 

the other side of the city. Thus the new facility tends to cause a specific 

change in normal development patterns. 

Design of Highway Connection. Many factors will possibly-affect the actual 

changes of the connection in each individual case. The two most obvious fac­

tors to be included in the connection index are distance between the new faci-

lity and the community, and the actual design of the connection. The design 

of the connection will include both interchange type and degree of access from 

the adjacent land. Some of the more common types of interchanges are sketched 

on Figure 5.3. The two at-grade interchanges, here called types A and type B, 

are the only ones where there is a direct conflict between local and through 

traffic. Consequently these two types reduce the quality of traffic conditions 

of the interurban highway drastically. However, these two interchange types 

allow all turning movements and give good access to the highway facility. 

Interchange B on the figure is the better of the two, as crossing traffic on 

the main highway is kept to a minimum. 

The interchange types C, D, and E in Figure 5.3 are all grade-separated, 

and there is no direct conflict between local and through traffic. The degree 

of access varies for the three types. The grade-separated Y-interchange, type 

E, "gives good access in one direction, but no access in the other direction. 



New facility Old facility 

I 
Connection or not\ 
to new facility \ 

en 
CII 
::J 

o 
> 
'0 
c: 
o 

....J 

'0 
c: 
o 
....J 

No Connection ,,--" ,- ..... 

./ 

.... 
.... 

.... "" 

Connection 

// ".... Values before 
./ .... " , " ...... ./ , 

./ , 
"" ",,{and Values after ............ 

Location 

...... ---/' ....... _- , 
/ 

/ 
./ 

Locatian 

" Values before 

" , , 
" ...... 

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

Land Values after- -_ 

FIGURE 5.2 INFLUENCE ON SPATIAL DISTRIBUTION OF LAND VALUES 

BY DEGREE OF CONNECTION TO NEW FACILITY 

38 



o 

At grade 

t::~ 
:1 Cloye,leof 

Full Cloverleaf 

Interurban highway 

Local highway 

® 

39 

® 

Partial at grade 

Y, Grade separated 

Directional 

FIGURE 5.3. DIFFERENT TYPES OF INTERCHANGES 



40 

This type is commonly used where a new bypass route takes off from the old 

route. Types C and D provide for all turning movements. Diamond interchange 

type D gives the most direct access to that quadrant of the interchange first 

approached on the driver's right. The ramps of the diamond provide more 

accessibility to this quadrant than the partial cloverleaf. 

Interchange types F and G are normally used for interchanges between two 

major highways. With the ramps connected to the local arterial network, the 

full cloverleaf, type F, gives very good access. On the contrary, directional 

interchanges, see type G, usually give no access to either highway from adja­

cent land. 

The degree of access is also a function of access control on the major 

highway. Most two-lane rural highways have no access control and consequently 

provide direct access to all adjacent properties. Four-lane divided inter­

urban highway facilities usually have full access control. However, access 

from adjacent properties to a freeway may be provided by means of frontage 

roads. Continuous frontage road along a freeway can provide very good access 

to abutting land. 

Highway Connection Index 

Given the above considerations, it is expected that four important factors 

in the highway connection index will be 1) number of interchanges, 2) inter­

change type, 3) distance from the community and 4) degree of access control to 

the facility. Although no single case study can explain the effect of differ­

ent combinations of these features, a general form for a connection index is 

proposed and used to describe the connections between Sealy and U.S. 90 and 

Sealy and I.H. 10. 

To simplify the index, interchange types are divided into two categories: 

at-grade and grade-separated. (Even though different types of grade-separated 

interchanges considered individually may provide different degrees of connec­

tion, the effect of all interchanges serving the community is not considered 

dependent on the design of an individual interchange). The degree of access 

to the highway is assessed subjectively according to one of three levels. The 

level in each case depends on the kind of access control, the existence or lack 

of frontage roads, and the presence of any natural barriers. Distance to the 

community is rated 'according to whether or not the facility is within or out-
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side a one mile radius of the CBD area. 

Thus, the general index proposed for highway connection takes the following 

form: 

where 

Ic ~ (A+G) +D 

I connection index c 
N number of interchanges 

A degree of access to the 

good = 3 

fair 2 

bad 1 

G interchange type 

at grade = 1 

grade separated 2 

D distance rating 

highway 

1 - outside a one mile radius 

2 - within a one mile radius 

(The num~er of interchanges is divided by two simply to adjust for the 

relative importance of this factor). 

The following calculations were made for the two highway connections in 

Sealy: 

u.S. 90 t (2+1) + 2 9.5 

I.H. 10 t (1+2) + 1 5.5 

General Local Traffic Conditions 

For some communities changes in the local traffic conditions may be more 

important for land use and land values than changes in the interurban facili­

ties. This index is meant to describe the overall conditions for local traf­

fic in the area, and not accessibility to any specific property or activity. 

Several characteristics may be included describing the changes due to local 

improvements as well as changes due to improvements on the interurban highway. 

Surfacing of the streets, traffic routing and signing, parking regulations, 

street widening and:so on are all examples of local improvements. Reduced 

traffic congestion due to removal of through traffic is an example of an im­

portant change due to improvements of the major highway. 
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Generally there will be little information available about long term 

changes in local traffic conditions. If traffic volumes on the major facilit­

ies and the local street network are known, these, compared to street and inter­

change capacities, may be used for an index. Another possible characteristic 

to be used is the variation in traffic accident rates in the area. Generally 

improvements of the traffic conditions will result in a decrease in the number 

of traffic accidents. Traffic accidents on the local street network will fre­

quently result in property damages, injuries, and fatalities. The number of 

accidents may consequently have a direct psychological effect upon the local 

population, in addition to being an indicator of the local traffic condition. 

The change in trend over a time period rather than the absolute number each 

year is expected to possibly affect land uses and land values. 

For this particular study the overall local traffic conditions will be 

assigned to one of three subjectively rated qualitative levels according to 

changes in the trend in total number of reported traffic accidents on SH-36 

and U.S. 90 in Sealy. 

Individual Parcel Accessibility 

Urban land theorieJusua11y attribute variation in land values to varia­

tion in location and accessibility. Three different terms for the individual 

parcel accessibility may be considered to have the most important bearing upon 

changes in land values. These are accessibility to the central business dis­

trict (CBD) , to public transportation terminals, and to the major interurban 

highway facility. Generally accessibility is measured in terms of travel time 

between two pOints. For this study, however, it is found more appropriate to 

describe accessibility as a function of distance and adjustment factors. This 

information can easily be obtained from maps, aerial photographs and inspection 

of the area. Also, this makes it possible to include more considerations than 

driving time in the accessibility index. 

The indices for accessibility are meant to give the relative difference 

in accessibility for the individual parcels in the community. Consequently 

they are not expected to be the best description of the accessibility to one 

given parcel in absolute terms. 

Accessibility to CBD-Area. Traditionally the CBD-area in small rural 

cities has been a very distinct and limited area. To some degree this has 
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changed over the last decade, but in most Case5 one area is 5ti11 the major 

focal point for local trips. The adjusted distance between the parcel under 

consideration and the border of a defined CBD-area will be proposed for this 

index. Shortest distance measured along existing streets will be used. The 

adjustment factor will have to take care of delays caused by intersections, 

railroad crossings, and the effect of the type of street surface. There should 

in principle be different adjustment factors for each individual parcel. How­

ever, as this would require detailed information about the street network over 

the entire study period, a 5et of three different factors will be used. This 

set will describe three qualitative levels, the appropriate level being deter­

mined by a subjective judgement of the shortest route. The values 0.8, 1.0 

and 1.2 are proposed for the corresponding levels good, fair and bad condition5 

along the measured route. The proposed index for accessibility to CBD will 

consequently take the form: 

where 

ICBD ='DCBD • Ap 

ICBD = accessibility index 

DCBD = shortest distance to CBD-area 

A = adjustment factor for the parcel. 
p 

Accessibility to Public Transportation Terminals. Bus and railroad 

depots are the transfer points between different modes of transportation and 

also between intercity and local trips. Accessibility to these two terminals 

may therefore be considered an important link in the public transportation 

system. 

Accessibility to each of these two terminals will be expressed by distance 

from the parcel under consideration and an adjustment factor as explained 

above. It is not known which one of the two terminals is the most important. 

B,eing located relatively close to each other in Sealy, the average value will 

be proposed. Thus the index will be: 

In (D
BD 

+ D
RD

) A / 2 
P 

where In accessibility index 

DBD = distance to bus depot 

DRD distance to railroad depot 

A street adjustment factor for the parcel 
p 
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Accessibility to interurban highway. While the two previous accessibility 

indices were mainly for local travel, this index has to describe how easy it 

is to locate and reach the considered parcel for a highway traveler not fami­

liar with the local street network. Consequently accessibility to the inter­

urban highway will not be a question only of a simple adjustment in the dis­

tance between the parcel and the highway facility. 

It is felt that three characteristics are the most important: distance, 

interchange type, and parcel location relative to the off ramp. Distance 

will be measured from the parcel under consideration to the nearest inter­

change on the existing interurban highway facility at the time of sale. Distance 

is measured along major streets from the parcel to the interchange. No adjust­

ment factor for the street conditions is used since a considerable part of this 

trip will be on the local highway. The rationale behind the different ways 

of measuring distance to CBD and to highway interchange is the possible dif­

ference in local versus non-local travelers in the two cases. Traffic to the 

parcel from the highway is expected to be more non-local than traffic from the 

CBD-area and will tend to follow major streets. 

Interchange type for the nearest highway interchange in each case will 

to a large extent affect accessibility from the highway route, as well as 

access to the highway. Referring to Figure 5.3, the interchanges may be divided 

into three classes, describing the possibility for, and ease of turning move-

ments. As shown interchange types A, B, C, D, and F provide all turning 

movements at the interchange, but the partial cloverleaf, and grade separated 

Y, type E, is considered less convenient than the other types because they do 

not provide all turning movements. The three proposed classifications of 

interchange types, and corresponding levels of quality, T. are: 

All turning movements 3 
(at grade, full cloverleaf, diamond) 

All turning movements, partial clover1eaf= 2 

Restricted turning movements 1 

Location of a parcel relative to the off ramp will be used to describe how 

easy a parcel is to, locate when leaving the interurban highway. This charac­

teristic will partly be a function of visibility from the interurban highway, 
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interchange quadrant, and location relative to the local highway. Good visi­

bility is considered important as is location to the local highway. The high­

est quality level includes parcels located in the two first right-hand qua­

drants on grade-separated interchanges and those located on either side near 

at grade interchanges. Table 5.4 shows proposed quality levels, L: 

. -..' . . 
QUALITY LEVELS OF PARCEL LOCATION RElATIVE TO OFF-RAMPS 

Visibility 

Good Bad 
Parcel Location 

Quadrant Quadrant 

good fair good fair 

Location to good 4 3 2 1 
Local 

2 Highway bad '2 1 1 

Table 5.4 cannot show all possible locations, and hence subjective judgements 

about the specific locations will have to be used. 

The following index for accessibility to the interurban highway facility 

will be used: 

IHWY = (T + L) I (DHWY + 1) 

where IHWY = accessibility index 

T = interchange type classification 

L = quality of parcel location 

DEWY = distance to nearest interchange 

Thus this index will fall in the range 
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DESCRIPTION OF THE COMMUNITY 

To date a simple way of describing the community factors affecting land 

value has not been developed. Economic and social characteristics are perhaps 

the most important aspects of a community because they describe the kind and 

intensity of activities as well as human resources and the possibilities for 

turning potential for growth and development into reality. However, because 

of the lack of descriptive techniques for dealing with these two important 

factors, and also because of the lack of information about economic and social 

conditions in Sealy at this time, these community characteristics cannot be 

included in the analysis of land values. 

Some community characteristics are common for the entire area, others 

are related to neighborhoods, and some have to be related to individual parcels. 

In order to explain the spatial variation of land values in the community each 

characteristic must be related to its smallest unit and not to any area-wide 

average. In this particular study most of the characteristics examined have 

to be related to each individual parcel, and they are therefore listed under 

"description of the individual parcel." 

Population Growth Rate 

This characteristic is considered common for the entire study area as 

there is no available information about how the population in different neigh­

borhoods or subdivisions has varied over the study period. Generally an in­

crease in population growth rate results in a higher demand for housing. This 

may affect land values in existing residential areas, but also increase 

the annual amount of agricultural or vacant land developed for housing. In 

addition to population growth it is important to know the distribution accord­

ing to sex and age, as this distribution to a high degree affects the demand 

for housing. Population growth also affects the demand for goods and services, 

thereby affecting business and social activities and possibly influencing land 

values for certain land use categories. 

Because of available population data for Sealy, only population growth 

rate will be included in this study. Since market values are functions of the 

existing supply and demand at a given time, actual growth rate in each speci­

fic year will be used in the analysis. 
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Neighborhood Quality 

Usually a community is comprised of distinct neighborhood areas. The 

boundaries for these neighborhoods may be created by natural or man-made 

barriers and by the tendency for people of the same social and economic status 

to cluster together. Because of difference in needs and desires, and purchas­

ing power, land values are expected to vary according to varying neighborhood 

characteristics. It is a known phenomenon that land values in a neighborhood 

are sensitive to changes in social and economic status and the general appear­

ance of the properties. 

The age of the neighborhood and maintenance of area will generally influ­

ence land values. This factor is, however, closely connected to the social 

conditions. Consequently neighborhood quality may be classified in terms of 

social status and appearance of the properties. Appearance will have to be 

based on a subjective judgement of the age of the neighborhood, the homogenity 

of land use, and the visual impact of the properties. A proposed index for 

neighborhood quality is shown in Table 5.5. 

TABLE 5.5 NEIGHBORHOOD QUALIT~ INDEX FOR RESIDENTIAL AREAS 
(Rating 4 is the highest quality) 

Appearance 
Social Status Good Fair Bad 

High income 4 3 ---
Medium income 3 2 2 
Low income --- I I 

The indicated neighborhood quality index in Table 5.5 applies especially 

to residential areas. For land uses like commercial and industrial the rating 

will have to" be based mainly on appearance. For agricultural land use social 

status and appearance are expected to be of little significance. In this case 

the index should express the property's potential to be turned into a higher 

land use class. 
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DESCRIPTION OF INDIVIDUAL PARCELS 

Land Value 

In this study land value is defined as market value unless otherwise stated. 

As the data in this study are collected from actual transactions, the market 

value for the parcel is obtained. This value is the result of negotiations 

between buyer and seller according to the desires and needs and the actual 

supply and demand. To get an expression for the market value at any particu­

lar time, a parcel of land may be appraised. However, this is a highly theor­

etical value as long as there is no demand for the parcel in terms of a buyer. 

To make the different transactions comparable, the value will be expressed 

in terms of a unit price, dollars per acre. The most common unit in a CBD-area 

is dollars per square foot, but it is more appropriate to use the same unit 

for all transactions. Also, as the purchasing power of the dollar has been 

subject to change over time, adjustment will be made according to changes in 

the Consumer Price Index. The index for the Houston area is used, which 

should reflect the changes in Sealy. The general Consumer Price Index is used, 

as no specific index for land values is available. The base year chosen is 

1950, and the unit prices are stated in 1950 constant dollars. Table A5.1 in 

the Appendix shows the actual changes in the Consumer Price Index during the 

study period. 

Size 

Previous research has shown that the size of the parcel has an influence 

on the unit price. Size of the parcel is easily measured with one acre used 

as the unit. It is common practice in most trades that quantity has an influ­

ence on the unit price, but in the case of land transactions the sub-division 

into smaller parcels is expected to be especially important. Consequently it 

could be desirable to know the degree of sub-division in addition to the actual 

size. However, since sub-division into smaller lots can mean change to a 

better land use, it is felt that the information about land use before and 

after the transaction yields the same information; therefore, size expressed 

in acres is included in the analysis. 

Land Use 

Land is in most cases acquired to fulfill a certain need or desire of the 

buyer. This need or desire is generally reflected in land use. Usually a 
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change in land use of a parcel follows a change in ownership. It might also 

be a result of an owner's attempt to maximize his net return from the given 

parcel of land as times and economic conditions change. 

To account for changes in land use, land use before and after each trans­

action will be included in the analysis. Land use before will be the use at 

the time of transaction, since this tends to reflect the previous owner's 

judgement of "best use." Land use after the change in ownership will be the 

last land use before the next transaction or current land use if there is no 

later change in ownership. Land use immediately after the transaction will 

not be included because the buyer's long term plans for utilization of the 

parcel in most cases will determine how much he is willing to pay for the land. 

Land use can be classified in a number of ways according to the actual 

purpose of the study. It is desirable to use standard specifications as far 

as possible, such as the "Standard Land Use Coding Manual, ,,3 but it is felt 

that a special classification is preferable for this particular study. Pre­

vious impact studies seem to indicate that highway related activities should 

be separated as one land use group and also that the number of groups should 

be limited. Even though a detailed land use survey showing all land use activ­

ities as specified in the coding manual would be desirable, there is no detailed 

information about the changes in land use over the study period. Consequently 

the'land use categories were made as simple as possible. 

According to the general experience from previous impact studies seven 

classes will be used: 

1. Public land. All land owned by the public serving public needs. 
Another important characteristic of this land use group is that it 
is not likely that a parcel will be sold to a private party again. 

2. Agricultural. All land used for agricultural purposes. 

3. Vacant. All land held for future use, and at the time considered 
not utilized or occupied for any specific purpose. Mayor may not 
have structures on it. 

4. Industrial. All land used for industrial or manufacturing purposes. 

5. Residential. Land occupied for any type of residential development. 

6. Non-highway commercial. All types of commercial land use more 
directed towards the local public than the highway travelers. 

7. Highway commercial. Land used for commercial services mainly 
serving the highway travelers. 
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The ranking of categories should be chosen to reflect the general level 

of market value, and the relative weight of the different categories determined 

for each individual study case. In cases when the activities on a parcel 

include more than one category, the "highest" land use according to the ranking 

chosen for this study will be used. Consequently large residential lots where 

there is some agricultural activity will be classified residential. Studies 

of the information gathered in Sealy give some indication of what the relative 

ranking for land use possibly should be. The average land value for each land 

use category, over the entire study area and the entire study period, is shown 

in Table 5. 6 . The wide variation may be caused partly by some systematic var­

iation in other variables, and a less extreme variation in the relative weights 

for each use category has been chosen. The chosen weights are also shown in 

Table 5.6. The observations for public land use were too few to draw any con­

clusions about the relative rank for that category, but the observed values 

generally were in the same range as for vacant lots. 

TABLE 5.6 

CHOSEN RELATIVE RANKING WEIGHTS AND OBSERVED DIFFERENCES 

IN AVERAGE LAND VALUES PER LAND USE CATEGORY 

Chosen Land Use Land Use 
Ranking Before After 

Land Use Category Weight Transaction Transaction 

Public 3 4.9 
Agricultural 1 1.4 0.9 
Vacant 3 6.6 6.5 
Industrial 4 19.2 9.4 
Residential 5 28.3 18.6 
Non-highway commercial 8 71.6 65.3 
Highway commercial 7 49.2 36.3 

Site Quality 

This is a qualitative measurement which to a large extent depends on the 

actual use and individual judgement of the parcel. Some characteristics, how­

ever, might be of general interest. The shape of a parcel is of great importance 
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to the owner. Generally a rectangular shape will give the most economical 

utilization of a lot as long as it is not too narrow. IrregulaJ shape with 

narrow angles is usually a disadvantage. The common practice in land apprais­

ing is the use of different rates for different parts of bigger lots, the rate 

declining the more distant from the street or the highway. Thus the unit price 

will decrease with the decreasing ratio of frontage length/parcel size. As in 

many cases there is no information available about the actual frontage length, 

therefore a classification will not be based on actual measured frontage 

length/parcel size-ratio. The location of a lot in the block is also of sig­

nificanct importance. Generally the value of the lot increases with increas­

ing front length, the highest value being assessed for a corner lot. Also the 

slope on the parcel may be crucial for the desirable land use. Other important 

characteristics may be exposure to flooding, soil conditions, noise level, veg­

etation and so on. 

For this study, it is not possible to collect information about all the 

above-mentioned factors for each parcel. In order to simplify without completely 

neglecting site quality, each parcel will be classified according to one out 

of three levels based on a subjective judgement. The three levels used are: 

good, fair, and poor, and the corresponding relative values are three, two, 

and one. The classification will mainly be based on shape, frontage length/ 

parcel size-ratio, and location in the block. 

Date of Transaction 

The date for each land transaction included in the study is recorded. The 

actual time in itself is not the most important factor; what is of interest is 

the time between changes, in terms of decisions or actions, in the transporta­

tion system or community characteristics and the time of the transaction. In 

this particular study there are four major ~hanges in the transportation system 

giving rise to questions in which time is an important factor. First, did the 

announcement of the new bypass route, IH 10, cause any change in the land 

value pattern? Did the acquiring of land to right-of-way for the new IH 10 

cause any changes? Has there been any measurable change since the opening of 

the new highway facility? Did the sharp decrease in railroad services cause 

any change in the land value pattern? In order to get an answer to these 

questions, four variables, expressing time elapsed after each of these changes 

in the transportation system will be included in the analysis. 



52 

Improvements 

In addition to use, land may be classified as improved or unimproved de­

pending upon whether or not there is a structure on it. This study deals with 

land values, but, except for open land, it has not been possible to find the 

market value for the land alone. Any attempt to separate values for land and 

structures for improved lots would be based on an unknown degree of accuracy, 

and this might influence the results from the statistical analysis. The rela­

tive proportion between value for land and improvement will vary widely. How­

ever, it is assumed that there is an overall relationship between land value 

and market value, as more money may be used for improvement and structures the 

more valuable is the land. This assumption is supported by findings from a 
4 study on Route 128 around Boston. This study found that, as an overall pic-

ture, the value of both land and buildings increased at an approximate equal 

rate over the study period. The findings from the study are shown in Figure 

5.4. 

The information gathered in Sealy makes it possible to study the relation­

ship between unit market value ($/acre) for improved and unimproved parcels 

in the community. By plotting land value for improved and unimproved parcels 

with common characteristics, it is possible to see a clear general trend. The 

result is plotted in Figure 5.5. The common characteristics include both 

spatial distribution, social conditions, parcel characteristics, and time of 

sale. As can be seen from the figure, unit values for unimproved parcels were 

generally in the range of 20 percent of the corresponding value for improved 

parcels. This result is important for the analysis in this study. As both 

land and improvements have experienced the same changes in value due to changes 

in other factors, they do not have to be analyzed separately. 

It is evident, however, that the accuracy with which the model can describe 

land value for the individual parcel will suffer from the lack of a qualitative 

index for improvements. Such an index could have been included for current 

transactions as the structures could have been visually inspected. For earlier 

transactions, it would be impossible to include an improvement quality rating 

with a reasonable degree of accuracy. For this reason the only differentiation 

made will be between "improved" and "unimproved" parcels. 
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Summary 

The indices proposed in this chapter are meant to describe the various 

aspects of the community, the transportation system, and the individual parcels 

of land which interact to influence land value. They should not be regarded 

as an exhaustive set of variables, but rather as tentative groupings of those 

variables which are thought ~ priori to be of potential significance. The 

subsequent analysis should indicate their usefulness as descriptive indices 

in a particular case, as well as the need for refinement of the forms proposed 

and the need for the addition of other factors not accounted for in this ini­

tial phase of model development. Thus, though they are proposed in a general 

form, these indices are to be regarded as of hypothetical value for testing 

in specific cases. 

FOOTNOTES 

1For detailed information about the term "level of service," see pp. 78-87 in 
''Highway Capacity Manual 1965," Highway Research Board Special Report 87. 

2 
As an example, see Johann H. von Thunen, 
auf Landwirtschaft und Nationa1pkonornie, 

"Der Isolierte Staat in Beziehung 
Hamburg, 1826. 

3A standard system for identifying and coding land use activities is given in 
"Standard Land Use Coding Manual," U. S. Department of Transportation. 

4 A. J. Bone and Martin Wahl, ''Massachusetts Route 128 Impact Study," Highway 
Research Board Bulletin 227, pp. 21-49. 



CRAPIER VI. AVAILABLE INFORMATION 

Studies of small cities frequently suffer from inadequate public records, 

as the bookkeeping system is often insufficient. This was also the case in 

the study of Sealy. Some important information consequently had to be 

gathered from private sources, from studies of aerial photographs, and by 

visual inspection. Much of the information sought concerned qualitative 

levels, and these had to be subjectively determined according to the procedures 

outlined in the previous chapter. 

LAND TRANSACTIONS 

Sources and Information 

The most important factor in this study is land value. Different sources 

have been used in previous studies of land values, including assessed value 

for tax purposes, revenue stamps on deeds, and sales prices from deeds. Most 

studies have concluded that these sources cannot be used reliably to describe 

market value. In this study the possibilities for using assessed value for 

tax purposes were examined first. Records from the Austin County Tax Collec­

tor, spanning the period 1950 - 1972, were microfilmed, and the changes in 

value over the study period for a majority of the properties within the city 

limits were studied. The records, unfortunately, apparently failed to reflect 

the changes in land values, and because of a lack of specific procedures for 

reassessment, it was felt that this source could not be used in order to deter­

mine market value. 

However, the private Bellville Abstract and Title Insurance Company made 

their files on owners' title policies in Sealy available to the researchers. 

No information for the time period 1950 - 1955 is available. For this reason 

the study period in this particular study was changed from 1950 - 1970 to 

1955 - 1973. The change in the original study period does not present any pro­

blem in the fulfillment of the study requirements presented previously (Chap­

ter IV.). The extension from 1970 to 1973 is in fact desirable in order to 

examine the long term effects of the construction of IH 10, bypassing Sealy. 

While information about every individual parcel in the community could be 
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obtained from the County Tax Collector's Records, the abstract company's 

records yield information about a limited number of properties. The informa­

tion available, however, may be considered to yield the exact sales price from 

the transactions included in the records, making it possible to base the anal­

ysis on 

SAMPLING OF INFORMATION 

If information about market value for each individual parcel sold during 

the entire study period had been available, an appropriate group could have 

been chosen to assure a statistically valid sample. A sample has to be repre­

sentative for an entire population of events, in terms of distribution, mean 

and variance. In order to reveal the cause/effect relationship between land 

values and other given factors, the sample should include events representing 

all combinations and levels of factors chosen as independent variables. The 

great number of variables included in this study would require an extensive 

sample which could not be gathered with the time and resources available. 

In terms of numbers, the maximum limit for the sample is the total number 

of transactions in the study area over the entire study period. This sample 

would reveal complete information about changes in market value in the study 

area. However, there is no requirement for buyer or seller to record the 

actual price when a transaction takes place. Due to limited resources in this 

study, the most complete sample is the total set of transactions where the 

actual sales price is known and where all of the other factors included in the 

analysis can be determined with reasonable accuracy. 

The only readily available source of market land values was the record of 

title policies from Bellville Abstract and Title Company. The information re­

corded included the names of the buy~r and seller, price, date of transaction, 

and, in most cases, the size of parcel and the subdivision in which it was lo­

cated. In this study the names of the grantor and grantee are kept confidential 

and have only been used to locate supplementary information when needed. Not 

all of the transactions recorded in the owners' title policies could be used as 

it was not possible to determine the exact location of all property or the value 

of some of the other characteristics needed. Consequently the sample is chosen 

according to the information available, and not according to any sampling tech­

nique. This fact will tend to reduce the reliability of the model to be devel­

oped, as the social and economic characteristics of seller or buyer may influ. 

ence who takes out an owner's title insurance policy. 
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VERIFICATION OF SAMPLE 

A total of 611 property transactions is included in the sample. It was 

not possible to list all transactions that have taken place in the study area 

over the study period, and therefore, the sample is not known as a percentage 

of total number of transactions. A study of transfers of ownership in most 

areas of Sealy was made from the County Tax Assessor's Records. This study 

i di h h 1 i 1 d b 10 f 11 1 d f l. 
n cates t at t e samp e nc u es a out percent 0 a an trans ers 1n 

the time period 1955 - 1959, 25 percent in the period 1960 - 1964, and 50 

percent in the period 1965 - 1970. Table A.6.l. in the Appendix shows the 

figures for each subdivision. The most important changes in the transportation 

system took place after 1960, and the sample size is considered sufficient 

for this most important part of the study period. Table A.6.2. shows the 

yearly distribution of the transactions included in the sample. 

Table A.6.3. in the Appendix shows the distribution of transactions over 

time periods and by categories of land use. As can be seen, there is a fairly 

even distribution for all land use groups, except for public and industrial 

land uses. Because only one sale of public owned land is included, no conclu­

sion can be drawn about this category. Table A.6.4. shows the distribution 

of transactions of improved and unimproved parcels over time periods. The 

total sample is split on 305 unimproved and 306 improved parcels. 

In order to find the spatial distribution of the sample over the study 

area, the transactions are listed according to zones (see Figure 4.1) in Table 

A.6.5. The table indicates that all zones have a fairly good representation. 

Table A.6.6. shows the distribution according to neighborhood quality index, 

which partly expresses social conditions. Here, too, each category has a fairly 

good representation. 

It is not possible to state the validity of the sample in statistical 

terms. However, as the subgroupings of the sample according to important 

characteristics show, the sample is fairly representative for the different 

characteristics of the study area throughout the entire study period. Thus the 

sample is considered valid for use in an evaluation of the cause/effect rela­

tionship between land values and changes in transportation system and community 

characteristics. 



59 

TRANSPORTATION SYSTEM 

Interurban Highway Route 

Information about the highway route between San Antonio and Houston has 

been obtained from the Texas Highway Department, partly from the District 

Engineers in Districts 12, 13, and 15, and partly from the main headquarters in 

Austin. The information covers both physical and operational characteristics 

over the entire study period. 

Physical Characteristics 

U.S. 90 was the major interurban highway route at the beginning of the study 

period. Except for a l2-mile section between Houston and Addix, U.S. 90 

was a two-lane facility primarily constructed with concrete pavement varying 

in width from 20 to 22 feet. The shoulders were 5 - 7 feet wide, and the 

alignment had grades up to five percent and horizontal curves up to 3°. 

Sight distance was restricted on numerous sections, and ther~ were extensive 

no-passing zones. Railroad underpasses had vertical clearances as low as 

14'0", and there was one at grade railroad crossing. The highway passed 

through ten cities with populations of about 1000 or more; Seguin, Luling, 

Waelder, Flatonia, Schulenburg, Weimar, Columbus, Sealy, Brookshire and Katy. 

There was no access control to the highway. 

The construction of IH 10 lasted until 1972, when the new facility had 

replaced U.S. 90 over the entire route. The information gathered includes 

date for the start and end of construction on each highway section. Thus the 

degree of completion of the new facility at any given time can easily be 

found. Degree of completion is here defined as the length of new facility open 

to traffic in each time period, divided by total highway corridor length. 

Table A.6.7. and Figure A.6.l. in the Appendix show when construction was 

finished on the different sections of IH 10, degrees of completion, and number 

of cities not bypassed. 

IH 10 is a four-lane divided highway facility. The traffic lanes are 12 

feet wide, and the paved shoulders are ten feet wide on the right side and a 

minimum of four feet on the left side. Horizontal curvature is restricted to 

3°, and the grades ~re limited to three percent. All grade separations 

have a minimum c~earance of 16'0". All interchanges are grade separated, and 

there is full access control over the entire route. Frontage roads are 

provided when required in order to provide access to abutting properties. 
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While average values are used for characteristics of the highway route as 

a whole, the characteristics of the section passing through or bypassing Sealy 

are subject to more detailed analysis. Three different references in time are 

expected to be of importance for the trend in land development and land values: 

the dates when the location of the new facility was known, when purchase of 

right-of-way started, and when construction of the bypass route was completed. 

The respective years are 1958, 1959, and 1967. 

The physical connection between the interurban facility and the community 

changed extensively when the access-controlled IH 10 replaced the old U.S. 90. 

Calculations of the "connection to highway" index (see Chapter V) results in 

the value 9.5 for U.S. 90, and 5.5 for IH 10, expressing that Sealy had a more 

direct physical connection to U.S. 90 than to the new IH 10. Figure 4.1 shows 

the highway system in Sealy. 

Operational Characteristics 

The available information on traffic volumes covers stations along the 

entire route, each station with traffic counts every third year. The traffic 

volume varies along the route at a given time. In order to simplify, traffic 

volume for the highway route is represented by the traffic volume in a given 

section. Studies of traffic variation along the route showed that the station 

on the county line between Austin and Colorado counties represents fairly 

well an average for the route and is used in this study to represent traffic 

volume on U.S. 90/IH 10 between San Antonio and Houston. Figure A.6.2. in the 

Appendixshows the variation in traffic volume over time. Speed observations 

at a location nine miles west of Sealy during the period 1964 - 1973 reveal 

a steady increase in average speed. As seen on Figure A.6.3. in the Appendix, 

the opening of IH 10 did not result in an abnormally high increase in the 

'average speed for all vehicles. 

Average level of service for the sections of U.S. 90 and IH 10 in 

operation are calculated according to the traffic volume of the route, average 

speed, and geometric design averages. These calculations show that the sections 

of U.S. 90 in use operated under level of service B except for the two years 

1970 and 1971. IH 10 has pperated under level of service A except for 1972 

and 1973 when level of service dropped to B. The index "Quality of Interurban 

Highway Route" is evaluated in Chapter V. Table A6.8 and Figure A6.4 in the 

Appendix show the variation in this index over the period 1955 - 1973. The 
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index varies from 0.25 in 1955 to 0.90 in 1973. A drop in the index in 1970 is 

mainly caused by the drop in level of 8ervice from B to C on the remaining sec­

tions of the two-lane U.S. 90. 

The index "Connection to Nearest SMSA" (see Chapter V) is defined as travel 

time in minutes between Sealy and the nearest main shopping centers in Houston. 

For the period 1955 to 1967, the interchange between IH 10 and IH 45 is used as 

point of destination in Houston; from 1968 to the present, the distance is 

measured to a point 6 miles west of the interchange to reflect the development 

of the major shopping centers in the we8tern part of Houston. Speed development 

is based on the actual speed survey on U.S. 90/IH 10 in the period 1964 - 1973 

and 8peed trends as given for two· lane facilities in AASHO Blue-book for the 

period 1955 - 1964.
6 

The calculated travel time between Sealy and Houston over 

the entire study period is given in Table A6.8 in the Appendix. 

Public Transportation 

Today, interurban commercial bus service i8 the only mode of public trans­

portation serving passenger traffic in Sealy. No information i8 available about 

the number of bus passengers. The number of routes serving Sealy and the number 

of daily stops have, according to local sources, not changed over the study 

period. The 1973 bus schedule for Sealy is shown in Table A6.9 in the Appendix. 

Information about railroad 8ervices was obtained from several sources. 

The information, however, is restricted to those routes having stops in Sealy 

and the number of daily stops. As yet no information about passenger or freight 

volumes has been obtained. The last passenger train stopped in Sealy in 1968. 

Freight services, however, are still available on a daily basis. The rail 

service index as explained in Chapter V has been calculated from the available 

information. As shown in Table A6.10 in the Appendix, this index varie8 from 

10 in 1955 to 1 in 1973, clearly indicating the reduction of railroad services 

available to the community during the last two decades. 

Local Traffic Condition 

All information about traffic volumes on the local street and highway 

network in Sealy was obtained from the Texas Highway Department. The city 

has not made any survey of traffic conditions. Before 1965, the Texas 
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Highway Department traffic counts did not include any station within the city 

limits; consequently there is no information available about traffic volumes 

on any street in the first half of the study period. However, some features 

are evident. Figure 6.1 shows traffic volumes from 1956, 1965 and 1967 where 

available. As can be seen from the figure, there has been a steady increase 

in traffic volumes in the area over the study period, except for the section 

of U.S. 90 passing through Sealy. Opening of the IH 10 bypass route reduced 

the 1967 traffic volumes on U.S. 90 to less than half of the 1965 traffic 

level. Other parts of the local network were also affected by the bypass 

route. 

As discussed in Chapter V, the number of traffic accidents in the area 

reflects the local traffic conditions. The Texas Highway Department keeps 

records over all registered traffic accidents on all roads under their juris­

diction, including those within city limits. Thus records for U.S. 90 and 

SH 36 are available. Because of the way the accidents are located over the 

study period, records from a 12.6 mile section of SH 36 and a 4.1-mi1e section 

of U.S. 90 are included in this study in order to make the figures comparable 

over time. Accidents on the bypass route of IH 10 are not considered because 

the amount of local traffic there is relatively small and no pedestrians are 

involved. 

The number of registered fatal and injury traffic accidents on the local 

parts of U.S. 90 and SH 36 are shown on Figure A6.5 in the Appendix. Up untt1 

1961 the number of accidents is fairly constant, then seems to increase sharply 

until 1967. The general trend after 1967 seems to be a deereasing number of 

accidents. These considerations of the accident trend have led to the conclu­

sion that the relative local traffic conditions over the study period may be 

characterized as fair in the period 1955 - 1961, bad between 1961 and 1967, 

and good after 1967. 

There is not enough available information about street surfacing, mainten­

ance level and parking conditions to include these factors in the analysis. 

COMMUNITY CHARACTERISTICS 

Area-wide Characteristics 

The population in Sealy has been steadily increasing over the study per­

iod. Between 1955 and 1970 the annual growth in absolute figures was fairly 
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constant, varying slightly around 38 per year. Thus, the growth rate decreased 

slightly over time. No exact population figures later than 1970 are available. 

The figures used in this study for 1971, 1972 and 1973 are based on a popula­

tion forecast made by the Texas Industrial Commission, which is also the source 

for the population figures for the period 1955 to 1970. Table A6.11 in the 

Appendix shows the variation in population over the study period in absolute 

and relative figures. 

Rating of the neighborhoods was made by subjective judgement after visual 

inspection. Studies of aerial photograph from 1960 did not indicate any change 
• in the index for any of the dev~loped areas at that time. For this reason the 

index for a specific area is kept constant over the entire study period. 

Figure A6.6 shows the neighborhood indices used in this study. Average land 

values for all transactions within each neighborhood index group are shown in 

Table A6.6. There seems to be a general non-linear increase in average l~nd 

values for index groups 1 to 3, but a drop in values for index group 4. 

This is probably caused by a higher percentage of unimproved parcels in this 

group than in the other groups Differences in predominant land use also 

influence the grand average for each group, but this is not taken into account 

in Table A6.6. 

The index for relative parcel location, which is a part of the composite 

highway accessibility index, is also based on subjective judgement. This 

index will usually have different values for a specific parcel in the periods 

. before and after opening of IH 10. The most accessible areas from the inter­

urban highway facility are given the score 4, the least accessible the score 

1. Maps, aerial photographs and visual inspection have provided the necessary 

background for the ranking of the areas. The ranking of the different areas 

before and after the opening of IH 10 is shown on Figure A6.7 in the Appendix. 

Average land values for each index group are shown in Table A6.12. Except for 

the highest accessibility group, average values increase with increasing access­

ibility. Chosen va lues for the "Street Adjustment 'Factor," as described in 

Chapter V, are shown in Figure A6.8 for the different streets and roads in Sealy. 

Individual Parcel Characteristics 

Most of the community characteristics have to be related directly to each 

individual parcel. The information gathered includes the absolute lacation 

expressed by X and Y coordinates in a defined grid system and the name of 
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the street which the parcel fronts. The coordinates make it possible to plot 

a picture of the spatial distribution of any information; the identification 

of front streets makes it possible to analyze those properties which abut 

certain streets or highways. In order to find the location relative to the 

CBD-area and transportation facilities, expressed by accessibility indices, 

absolute street distances have been measured. The base map for the city area 

and aerial photographs were used to obtain all information about parcel loca­

tion. 

Site quality was mainly determined by means of the base map, showing 

major sub-divisions and property lines, plats of sub-divisions, and deed 

descriptions of individual parcels. The average land value for each group 

ranking by site quality as given in Tab~e A6.13 in the Appendix shows that 

the value generally increases with an increase in the quality index, as de­

fined in Chapter V. 

Information about size and improvement is mainly obtained from deed descrip­

tions, aerial photograph, and visual inspection. An improvement is counted as 

any man-made structure on the parcel which was considered to have had any sig­

nificant influence on the final sales price. As shown in Table A6.5 there is 

a very significant difference in average land values for improved and unimproved 

parcels. 

Classification of land use according to the land use definitions in Chapter 

V is also based on visual inspection and aerial photographs. A majority of 

the transactions included in thi~ study represent property sold for residential 

purposes. The most obvious shift in land use is from vacant to residential 

land use. Average land values for each land-use group are shown in Table A6.14 

in the Appendix. As can be seen, agricultural land has the lowest average 

unit price. The Table gives oh1y average values, and the effect of improvement 

and other factors is not accounted for. 

FOOTNOTES 

1The figures obtained from the tax assessor's records represent all transfers 
of ownership" inc 1uding inheritances, deeds of gift, etc. The figures from 
the title policies all represent bona fide sales. Thus the percentages are 
conservative estimates of the actual sample-size since the total number of 
bona fide sales in Sealy is not known. 



CHAPTER VII. MODEL SEEKING 

Having a data set with a great number of variables, where it is not known 

whether there exists a linear relationship between the dependent and the in­

dependent variables~ it is desirable to have a model-seeking technique available. 

In a case like this, the model may fall in one of two categories: 

1) Continuous linear mode! 

?) Binary (discrete) model 

Both models have the general form 

where 

y :::: 

y :::: dependent variable 

b. = coefficient 
~ 

independent (predictor) variable, or 
of variables 

€ = error term 

function 

The difference between the models lies in the determination of the value of 

the coefficient. While in the continuous linear model "bi" is a constant 

applied over the entire space of the predictor, "bi" in the binary model is 

a constant only for the values of the predictor falling in subgroup "i". 

Consequently the binary models avoid the averaging of the effects represented 

by a particular coefficient. 

Even though there probably is not a continuous linear relationship between 

the dependent variable and the predictor variables in a "real world" problem 

like variation in land values, it is desirable to use a linear model because 

it is so much simpler to apply. However,as a tradeoff between the two models, 

different linear models may be applied on different subgroups of the data set. 

Each subgroup should be homogeneous as far as possible with respect to the 

effect of each predictor variable. Consequently, before any linear regression 

analysis is performed, the entire data set should be examined to show linearity 

or homogeneous subspaces. 
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DESCRIPTION OF "THE AUTOMATIC INTERACTION DETECTION (AID) TECHNIQUE" 

The AID technique, as described by Gooch; is a model-seeking technique 

which will reveal the structure of a given data set. Contrary to regression 

analysis, no specific structure is presumed. The technique implies stepwise 

one-way ana1ysis-of-variance procedures to find the variables and the levels 

of value in the dependent variables. 

Different levels of the values of each predictor variable have to be 

specified in advance, and each ob~ervation of the predictor falling within the 

range for a particular level is con~idered to fall within the same subgroup. 

Each subgroup may consi~t of one or more levels of a particular predictor. To 

sp1tt a group into new subgroups the "between group~ sum of square~" for all 

possible combination~ of ~ubgroup~ within that particular group is calculated, 

and the subgroups which maximize the ratio between the "between groups sum of 

~quare~" and "total sum of squares" are formed. Consequently each group is 

split according to the predictor and the categories (levels) of that particular 

predictor variable which can explain the most of the unexplained variation in 

the dependent variable in the original group. 

Through thi~ suce~sive ~p1itting of the total data ~et into homogeneous 

subgroups, the AID-technique reveals the structure of the data in such a way 

that conc1u~ions can be drawn about the relationship between the different pre­

dictor variables. As a vi~ua1 di~p1ay of the results, an "AID-tree" ~howing 

the ~p1itting into subgroup~ can be drawn. Figure 7.1 show~ the ~imp1ified 

version of the AID-tree for the data set in thi~ study. 

RESULT OF AID-ANALYSIS 

In order to perform any ana1ysi~ by means of the AID 4 UT program, each 

predictor has to be categorized. There are no specific ru1e~ for how to cate­

gorize the predictors, but a~ a general guideline five to seven categories 

should be the maximum. The segmentation of the predictor~ u~ed in this analysis 

i~ ~hown in Table A7.1 in the Appendix. 'Because of the nature of ~ome of the 

predictor values, the recommended number of eategorie~ is exceeded for a third 
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of the predictors. As all of the predictors in the regression analysis will 

be treated as continuous variables, only monotonic splits of the groups were 

allowed in the AID-analysis. 

As can be seen from Figure 7.1, the data set first splits on the predictor 

"land use before transaction." From this it can be concluded that land use 

is the single predictor which can explain most of the variation in land value. 

The two most significant categories of this variable include 1) public, agri­

cultural, vacant and industrial land use, and 2) residential and commercial 

land use. While the average land value for the first group is $5,94l/acre, the 

average is $35,480/acre for the second group. 

Figure 7.1 also shows a linear interaction between the two predictors 

"land use before transaction" and "access to public transportation (PI') terminals." 

As can be seen, both groups of land use split on access to PI', and in both of the 

splits the smaller values of access to PI' constitute the "upper case," Whether 

the value of access to PI' is more or less than 0.25 is the most significant 

two-group split of this predictor. Consequently the data set indicates a sig­

nificant drop in land values when distance to PI' exceeds 0.2 - 0.3 miles. It 

should be noted that in this study access to PI' in most cases expresses the 

same relation as access to CBD because of the central location of bus depot and 

railroad station. 

In order to show in detail how each of the two major branches splits further, 

detailed "trees" are shown in Figures 7.2 and 7.3. 

Splits of Group 2; Public, Agricultural, vacant And Industrial Land Uses 

(Figure 7.2) 

This branch of the AID-tree shows a linear interaction between the predictors 

"neighborhood quality" and "access to PT" and also partly between "access to PT" 

and "time after railroad decrease." No other linear interaction is indicated. 

The effect of the predictor "neighborhood quality" as indicated in the 

split of group 25 is as expected; the higher the ranking, the higher the average 

land value. This is also the case for "site quality" in the split of group 44. 

Both groups 36 and 37 split on "access to PT." Even though the categories of 

the predictor are not exactly the same in the two splits, there is a general 
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decrease in average land value with increasing value for the predictor (i.e., 

increasing distance to PT). Together with the splits of groups 2 and 3 this 

indicates a fairly linear effect of the predictor over its entire range. 

The splits on "time after railroad decrease" (groups 38,39 and 63) indicate 

that average land values were higher the longer the elapsed time between the 

major decrease in railroad services and the date of the transaction. This might 

indicate that a 4 - 6 year period was needed to recover from a negative effect 

of the change in quality of railroad services, but the result might also reflect 

a more general time effect since transactions before 1961 are coded zero 

instead of being excluded from the group. The split of group 43 on parcel size 

shows that the critical value of size, in terms of variation in effect from 

this predictor, is about one acre. 

Splits of Group 3: Residential and Commercial Land Use (Figure 7.3) 

According to the split from the AID-analysis, there is no continuous 

linear interaction between the different predictor variables in this part of 

the tree. Each predic~or is split on two different predictors, showing that 

on different levels of one particular predictor, there is interaction with 

other predictors. While "land use after transaction" can best explain the 

difference when "access to PT" is less than 0.25, IIneighborhood quality" is 

at the most significant predictor for further splitting when "access to PT" 

exceeds 0.25. The split of group 4 shows that land values generally are higher 

for commercial land use after transaction than for other categories of land 

use. 

Groups 7 and 11 split on "time after highway bypass, II and in both groups 

the upper cases contain an elapsed time period of 4.5 - 6.5 years. It is thus 

apparent that for the 200 transactions included in groups 7 and 11, there has 

been a significant increase in land values during the two last years. It is 

not possible to draw any conclusions about the transactions which took place 

between 1967, the year the by-pass opened, and 1971 because the lower cases 

include all transactions between 1955 and 1971 in one group. Two groups, 8 

and 16, split on "site quality." As expected, in both cases a site quality 

ranking of 3 constitutes the upper case, indicating that the better the site 

quality, the higher the land value. 
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Also expected is the effect of neighborhood quality as shown in the split of 

group 5, where the average land value for ratings 3 and 4 is significantly 

higher than for ratings 1 and 2. 

A very special effect of access to PT is shown on the transactions in 

group 12. For some not readily explainable reason, average land values are 

lower when the predictor variable falls between 0.25 and 0.99 than for greater 

values. The same effect is also reflected in the split of group 13 on "access 

to CBD." The only plausible reason for this phenomenon is that most of the 

new development in Sealy during the last two decades has taken place in the 

central areas and in the outskirts of the city. While the effect of "highway 

traffic volume" is unclear due to the different splits of grou~s 10 and 54, the 

effect of the predictor "access to highway" seems to be quite contrary to what 

should be expected. The relatively small number of transactions in groups 19 

and 23 may be a contributing reason, but it is more reasonable to assume that 

the index as evaluated in Chapter V may not fully describe accessibility to the 

highway. Also the split of group 18 on "railraod service index," indicating 

decreasing land values with increasing quality of the railroad service pro­

vided, is very suspicious, but not readily explainable. 

CONCLUSION OF AID-ANALYSIS 

The structure of the data set, as revealed by the AID-analysis, shwvs that 

there is no simple overall relationship between land value expressed as a unit 

price and the different factors assumed to influence it. As lang as the sample 

of land transactions is considered to be valid, this indicates either that there 

is a very complex interaction between the predictors or that some important 

factors are not included in the analysis. 

Even though the analysis indicates linear interaction between some predictors, 

the overall relationship between the predictors is non-linear in character. A 

linear interaction between land use before the transaction and access to PT is 

present over the entire data set. In addition, access to PT haw.a linear inter­

action with neighborhood quality in two major subgroups (groups 5 and 25), 

including 92 percent of the observations. This leads to the conclusion that 

land use before, access to PT and neighborhood quality are the only predictors 

between which there is a linear interaction. The interaction between all other 
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combinations of predictors is of non-linear character. Consequently it can be 

assumed that one general linear model cannot describe the variation in land 

values with a reasonable degree of accuracy. In a case like this, a binary 

model would be more appropriate. 

The AID-tree gives an indication of how the subgroups in a binary model 

could be defined. However, before subgroups are defined, the eventual effect of 

the rather arbitrarily chosen categories of the predictors should be examined. 

A binary model according to the split from the performed AID-analysis would 

not be able to explain more than about 68 percent of the total variation in 

land value. The correlation coefficient (R2) is rather low, indicating that 

a substantial part of the variation in the sample of land transactions cannot 

be explained by the predictor variables included in this study~ 
2 

The low expected value of R for a binary model, and the indication of some 

linear effect, makes it reasonable to concentrate the modeling effort on linear 

models in order to simplify the model. As a tradeoff, linear models for different 

major subgroups may be examined. However, because of lack of homogeneity within 
2 the major subgroups, this is not expected to increase R very much, but the 

absolute value of the residuals will be reduced. 

The AID-analysis fails to show clearly the structures of possible linear 

regression models. It is obvious that configural terms of the variables will 

have to be included, but the form of these terms is not evident. Consequently 

the value of the AID-analysis for the further model evaluation in this case is 

somewhat limited. The major advantage of the AID-analysis is therefore the 

visual display of the structure of the data set, which reveals the characteris­

tics of the effect of the different levels of the many predictors. 

FOOTNOTES 

lFor a detailed description of the "Automatic Interaction Detection Technique," 
see Lawrence Lee Gooch, "Policy Capturing with Local Models: The Application 
of the AID Technique in Modeling Judgement," Dissertation, University of Texas 
at Austin. 



CHAPTER VIII. REGRESSION ANALYSIS 

DESCRIPTION OF STEP-01 

The Step-01 program package is used to test possible regression models. 

STEP-01 performs stepwise linear regression. For each step One new variable 

may be added to the regression equation, or one variable already entered dropped 

from the equation, depending on partial F-test1 of each individual independent 

variable. In order to enter, the F-va1ue for a particular variable must exceed 

a specified level. If the partial F-va1ue for any of the variables already 

entered on any step decreases below a specified level, this particular variable 

is removed from the equation. The partial F-test is performed in order to 

assure that the coefficient for the variable is significantly different from 

zero. Based on judgement alone, the F-1eve1 used for inclusion or removal of 

the variable was set at a level of 2.0 in this study. 

Two major criteria are common12 used when evaluating a regression model; 

the coefficient of correlation, R2, and the coefficient of variation, C.V.
3 

Both of these are usually expressed in percent. The coefficient of correlation 

is calculated from the formula 

R2 == ( sum of squares due to regression ) 
total sum of squares about the mean 

2 R expresses how much of the total variation in the dependent variable (in this 

study, land values) is explained by the regression model and is a measure of 

how successful the regression model is. R2 will vary between 0% and 100%, and 

the closer R2 is to 100% the better the regression equation is. The coefficient 

of variation is the ratio between a standard deviation and a corresponding mean 

value. In this study this coefficient expresses the relative accuracy with 

which the model can describe the land value of each parcel included in the study. 

TEST OF POSSIBLE MODELS 

According to the results from the AID-analysis, local models should possi­

bly be evaluated for major subgroups of the data set. For this reason five 
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different data groups are analyzed individually: 

1. The entire data set, 611 observations (denoted R). 

2. Improved parcels, 306 observations (denoted I). 

3. Unimproved parcels, 305 observations (denoted U). 

4. Residential and commercial land use, 284 observations (denoted RC). 

5. Agricultural, public, vacant and industrial land use, 327 obser­
vations (denoted AV). 

Different models were tested for each data group in order to find the 

best model to describe variation in land value. The great number of independent 

variables makes it possible to include an almost infinite number of cross-product 

terms in the analysis, and the final models are a result of trial and error 

testing of possible combinations of the individual variables. 

Main Effect Models 

As a first effort, a model including all variables in the first power was 

tested. The correlation between dependent and independent variables for each 

of the data groups is shown in Table AB.1 in the appendix, together with the 

correlation matrix model R6, Table A8.2. The summary table shows mainly that 

the correlation coefficients of the individual variables do not vary much for 

the different data groups, Because of interaction between the different pre­

dictor variables, it is difficult to draw any conclusion about the relative 

importance and the cause/effect relationship of each variable. 

A summary of the best regression models for each data group is given in 

Table B.1. As can be seen, the variance in land value cannot be satisfactorily 

described in a first order model. With a R2 varying from 33 to 45 percent, 

and a coefficient of vari'ation as high as lOB percent, all of these models 

are unacceptable for descriptive purposes. 

Configura1 Effect Models 

The characteristics of the predictor variables as revealed in the AID­

analysis were helpful in determining the form of the cross-product terms to be 

included in the regression models. These models were evaluated by a stepwise 

adding and deleting of terms in the regression models. Table A8.3 in the 

Appendix shows which variables were included in cross-product terms, but the 

actual form and power of these terms varied in the different models. Generally 
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TABLE 8.1 

SUMMARY OF REGRESSION ANALYSIS 

Sample Regression Model 

Model 
Standard R2 C.V. NO. of 

Mean Deviation Percent Percent Variables 

R 1 19672 28375 45.13 108.1 14 

Main I 1 33058 32515 32.80 81.4 5 

Effects U 1 5614 6596 37.49 94 .2 8 

Models R C 1 35707 34874 38.48 77 .5 6 

A V 1 5864 7284 39.32 98.2 8 

R 6 19672 28375 70.45 79.5 17 

Configura1 I 4 33058 32515 63.83 60.2 11 

Effect U 4 5614 6596 74.97 59.6 9 

Models R C 6 35707 34874 62.88 60.8 11 

A V 6 5864 7284 79.32 58.1 17 

Configura 1 

Effect R 6 - 3 14530 18947 87.31 47.6 25 

Models, I 5 - 3 28402 24498 79.27 40.3 13 

Reduced U 5 - 3 4676 5229 93.70 28.6 10 

* Data sets 

* Reduced data set contains 90% of the original data set. 
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cross-product terms including land use before transaction, improvement, access 

to PT, site quality and neighborhood quality proved to be of importance in the 

regression equation. 

Tables AS.4 - AS.S show the best regression model reached for each data 

group. A summary of ea·ch regression model is given in Table S.1. Genera 11y, 

it can be said that the introduction of cross-product terms improved the models 

considerably. Kxc,ept for a few single variables, these terms dominate in the 

resulting regression models. Local models improved the most, as was expected 

because of the nonlinear interaction between the independent variables. 

EVALUATION OF BEST MODEL(S) 

The evaluation of the "best" model is mainly based on comparisons of the 

coefficient of correlation and the coefficient of variation for each model. For 

practical reasons, however, it is also important to keep the model as simple as 

possible. Consequently a simpler model might be considered the "best" model 
2 

even though Rand C.V. might not be quite as good as for a very complex model. 

Comparisons between Models. 

In this case the choice of mode1(s) includes three ~ossibi1ities: 

1. The R model alone; 

2. The I and U models (two local models, one for improved 
and one for unimproved parcels); and, 

3. The RG and AV models (two local models, one for residential 
and commercial land uses, and one for agricultural, vacant 
and industrial land uses). 

In order to find the best descriptive mode1(s) for land values the three 

possibilities must be compared in terms of accuracy and simplicity. The proce­

dure used is a comparison of the two sets of local models, and then a comparison 

of the best two local models and the single model, R. 

Comparing the two sets of local models it is apparent from Table S.l that 

there is not much difference in terms of R2 and C.V. The AV model has a 

R2 of 79.3%, and can explain 4.3% more of the variance in land values than can 

the U model. The coefficient of variance is also slightly better for the AV 

model. Comparing the RC and I models, it can be seen that they have prac-
2 

tically the same Rand C.V. However, the RC and AV models include 17 and 

11 terms of variables, while the I and U'mode18 on the other hand include 9 
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and 11 terms of variables. Consequently the I and U models are the simplest 

of the two sets of local models. Because of the low degree of accuracy (high 

C.V.) in both sets, the difference in R2 is of little importance. Thus the I 

and U models are considered to constitute the best set of local models. 

Comparing the R model to the I and U models, the R2 (70.570) for the R­

model might be considered equivalent to or better than the R21 s for the I and U 

models. However, while the C.V. for the local models lie around 60%, the 

C.V. for the R-model is 79.5%. All of these C.V. values are much higher than 

desirable, and this might reduce the importance of this measure of value. 

The R model scores high in simplicity in terms of being one model instead of 

two different models for two categories of parcels, but it is rather complex 

in its inclusion of 17 term variables. 

Consequently the regression analysis reveals both advantages and dis­

advantages with one single model compared to two local models, and the choice 

has to be based on a subjective judgement. Since the overall purpose of this 

project is to evaluate the impact on the community of changes in transporta­

tion system, it is 'desirable that the model(s) indicate whether different 

factors have different influenc~on different categories of properties. In 

this respect a set of two local models may be preferable. 

The Best Set of Descriptive Models. 

As a conclusion of this evaluation of the regression models, the two local 

models (14 and U4) are considered the best models to describe the variation 

in land values in this study. 

The best model for improved parcels has the form: 

Unit land val1.:e y 1) = 15892.29 

7274.74 • (land use after) 

5188.39 • (time after bypass completed) 

+ 185.28' (land use before/parcel size) 

+ 0.80894· (land use after - traffic volume) . 

+ 681. 33 • (land use after/access to Pr) 

+ 0.44335 • (access to highway' traffic volume) 
2 + 2651.62 • (neighborhood quality) 

+ 19382.36 • 10glO (1/ parcel size) 2 

- 13647.91 • 10glO (land use after/access to ~) 

+ 81. 92 (land use before .' site quality) 



The best model for unimproved parcels has the form: 

Unit land value 

+ 136.47 

+ 3l9S.27 

+ 263.03 

106.21 

+ l56.S6 

23.359 

+ 666.70 

+ 1309.13 

+ 12.337 

1) 
y 

(time when 

- l716S .16 

transaction 

(site quality) 

(land use after/access 
. 2 (access to h~ghway) 

(neighborhood quality)2 

(land use before) 
3 

(1 / parcel size) 

(1 / access to PT) 

(access to highway~3 

took place) 

to PT) 

traffic 
(connection to SMSA)2 

so 

volume 

1) Unit price in constant dollars, base 1950, and "time" as number 
of years after 1900 with decimal fraction (i.e. 66.5). 

EXAMINING THE BEST MODELS 

The coefficients of variation are much higher than should be expected from 

regression models with an R2 value of 64% - 75%. If a small number of the 

observations contain values out of the normal range, the model may not be able 

to describe the land value for these observations with any reasonable degree 

of accuracy. Thus a few observations may have a significant influence on the 

coefficient of variation. 

A number of extreme observations in the order of 10 percent of the tot3l 

data set, were removed from the analysis, and the old regression models were 

tested on the reduced data set. The new models are shown in Table AS.9 - AS.ll 

in the Appendix. As the summary table in Table 8.1 shows, the removal had a 
2 2 very significant effect upon the Rand C.V. Generally R increased 17% and 

C.V. was reduced 20% - 30%. A further examination shows that the average land 

value for these observations is higher than the average for the rest of the 

data set. No reason, however, was found to judge these observations as invalid. 

It is therefore concluded that the models based on the entire data set should 

be considered the best models. 

Other land value studies also show a very high coefficient of variation. 

A modeling effort based on a limited number of transactions of parcels abutting 
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a highway shows values of the coefficient of variation in the range of 110% 

or more~ Consequently the reduction to the range of 60% for the C.V. in this 

study may be considered a further step in evaluating a reliable technique to 

describe influence on land values of changes in the transportation system. 

INTERPRETATION OF RESULTS 

The regression analysis show that the variation in land values can be 

described by functions of factors related to transportation system and community 

characteristics. The regression models should not, however, be used to draw 

any conclusion about the cause/effect relationship between the different factors. 

Because of the non-linear interaction between the factors, cause/effect relation­

ship cannot be revealed in a linear model. Consequently no conclusion should 

be drawn based on the sign or the size of the coefficient for each term of var­

iables. 

The analysis shows that it is possible to describe changes in the trend of 

land values over time and the spatial distribution of land values by a certain 

number of factors related to the transportation system and the community itself. 

The F-to~emove-value in the regression equation gives an indication of the 

relative importance of the terms included, but because of correlation between 
2 the terms this cannot be used to calculate how much of the total R is caused 

by each individual term. The single factor which alone can explain most of the 

variance in land value for improved lots is "land use before/parcel size," 

giving an R2 of 37.7%. For unimproved parcels the term "land use after/access 

to PT," when used alone, can explain 49~7% of the variance in land value. This 

indicates a difference in importance of land use for improved and unimproved 

parcels. While existing land use seems to be the most important for improved 

parcels, the potential for future use seems to be the most important when deter­

mining land value of unimproved parcels. 

According to the best models, only 10 different factors have to be recorded 

in order to describe variation in land values. These factors to be recorded 

for each transaction are: 

Time when transaction took place, 

Land use before transaction, 

Land use after transaction, 

Parcel size, 



Site quality index, 

Neighborhood quality index, 

Access to public transportation terminals, 

Access to interurban highway route, 

Traffic volumes on interurban highway, and 

Time after completion of bypass route. 
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It cannot be said that these are the only factors that have to be recorded in 

other studies of land values, but it seems to be clear that the number of fac­

tors to be recorded can be reduced. However, the large coefficient of variance 

might indicate that one (or more) important factors. need be included in the 

analysis. 

Because of the large coefficient of variation in the models, they should 

not be used to describe any single transaction. The result from this study, 

however, indicates that as the technique is further refined, descriptive 

models can possibly be used to describe individual parcels with a desired degree 

of accuracy. 

FOOTNOTES 

1 
For a detailed discussion of the F-test, see No~an Draper and Harry Smith, 
"Applied Regression Analysis," p. 119, JOM Wiley & Sons, Inc., New York, 
1966. 

2For more details about the coefficient of correlation, R2, see Norman Draper 
and Harry Smith, "Applied Regression Analysis" p~ 117. 

3 

4 

An explanation of the coefficient of variation can be found in Irwin Miller 
and John E. Freund, "Probability and Statistics for Engineers" p.l19, Prentice 
Hall, Inc., Englewood Cliffs, New Jersey, 1965. 

See tables 5 to 24 of Edward I. Isibor, 'Modeling the Impact of Highway 
Improvement on the Value of Adjacent Land Parcels," Joint Highway Research 
Project, Purdue University, 1969. 



CHAPrER IX. CONCLUSIONS AND RECOMMENDATIONS 

SUMMARY AND CONCLUSIONS 

In previous years, major transportation decisions have been based mainly 

on analysis of user benefits. Recently, however, transportation planners have 

increa~ing1y recognized the importance of the impact of transportation changes 

on non-users and on the surrounding environment. It is also realized that 

changes in interurban transportation systems might have a determining influence 

on the growth and development pattern of small rural communities located in the 

vicinity of these facilities. The overall objective of this research project 

is to provide insight into the influence of transportation development on such 

rural communities and to provide a rationale for future transportation decision­

making. Accomplishment of this objective will assist the residents of rural 

communities, particularly their decision makers, in evaluating the consequences 

of changes in the transportation system, and will also be of value to state and 

regional governments in the planning process. 

This report deals with only one of the many facets of transportation impact: 

the impact of transportation on land values. The aim is to develop and evaluate 

a model which can be used to describe the variation in land values caused by 

changes in the transportation system. Realizing that the effect also depends 

on characteristics of the community itself, the model was structured to include 

community characteristics as well as transportation system characteristics. 

Previous studies have shown that there is an effect of highway improvement 

on the value of adjacent land parcels. However, relatively few of the previous 

studies have been aimed at showing a cause/effect relationship between land 

values and changes in the transportation system. Since most of the studies have 

been limited to examining land values in the vicinity of the transportation 

facility, they have not described the effect on the entire community. Another 

major shortcoming with most of the previous impact studies is that they have 

been based on the assumption that transportation-related effects can be identi­

fied and disassociated from the effect of other factors. 

83 



84 

The methodology chosen for this particular study differs from the previous 

studies in several ways: 

1. All transportation modes serving the community are included; 

2. The entire community area is surveyed and examined; 

3. The study period is long enough to include important changes 
in both the transportation system and the community; and, 

4. No presumption is made that transportation effects can be isolated. 

The basic assumption in this study is that the value (expressed in dollars 

per acre) of an individual parcel may be described as a function of the trans­

portation system characteristics, community characteristics, and time. The 

evaluation of the model includes four major tasks: 

1. Selection of those factors which should be included in the study; 

2. Evaluation of ways to measure them; 

3. Testing which factors had a significant impact on the variation 
in land value; and, 

4. Determination of the final form of the model. 

While the first and second tasks were of general character, a case study 

of land values obtained from land transactions in Sealy, Texas, was used for 

statistical testing of a proposed model. A total of 21 variables were included 

in the analysis. The following variables were included for each transaction: 

Time when transaction took place. 

Size of the parcel. 

Improvements on the parcel. 

Land use before the transaction. 

Land use after the transaction. 

Site quality index. 

Accessibility to CBD-area~ 

Accessibility to public transportation terminals. 

Accessibility to interurban highway route. 

Neighborhood quality index. 

Quality index for highway route. 

Traffic volumes on highway route. 

Rail service index. 

Local traffic conditions. 



Connection between Sealy and the highway route. 

Connection between Sealy and Houston. 

Population growth factor. 

Time elapsed after designation of the bypass route. 

Time elapsed after purchase of the right-of-way. 

Time elapsed after major reduction in rail services. 

Time elapsed after completion of bypass route. 
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Since several of the factors describe qualitative characteristics, in­

dices were developed for classifying or grading these factors into qualitative 

levels. Generally, this procedure seemed to be useful in explaining certain 

variations in land values. Procedures for describing quantifiable characteris­

tics were also evaluated, usually in the form of indices. It was not possible 

to go into depth in the evaluation of these indices, and the techniques probably 

need to be further refined. Indices such as "connection to interurban highway," 

"interurban highway quality," "connection to nearest SMSA," "railroad service 

index," and "local traffic conditions" were not fully evaluated in the case 

study phase. Techniques for testing the variables and possible models included 

model-seeking and regression analysis. Program packages under the names of 

AID 4UT and STEP01 that were available at the University of Texas at Austin 

Computation Center were used for the statistical analyses. 

This study has shown that the basis for establishing land values is very 

important. Previous studies have also found that the tax assessor's records 

generally do not provide adequate information about real market values of real 

estate. Market value should be established from actual sales. One possible 

way to obtain a sample of sales prices might be through local title insurance 

companies as was the case in this study. 

In this case study~ sales price reflected the total property value includ­

ing both land and buildings. No appropriate technique to separate the value of 

the improvements from the value of the land was found; consequently, the unit 

land value analyzed in this study includes both. Analysis of improved versus 

unimproved parcels, however, showed that a linear relationship between land 

value for improved and unimproved parcels existed in the case study of Sealy, 

Texas. However, research to develop a technique for a classification of the 

worth of improvements seems to be necessary in order to refine the descriptive 

models for land values. In determining the other factors related to each 
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transaction (e.g., size, location, accessibility, land use) information sources 

such as deed descriptions, aerial photographs, plats and back issues of the 

local phone directory have proven valuable. 

The study has shown that the variation in land values can probably be 

described by a limited number of factors. The best descriptive models for 

land values in Sealy as found from this case study contain lO of the predictor 

variables included in the analysis. These factors are: 

Time when transaction took place. 

Land use before the transaction. 

Land use after transaction. 

Size of the parcel. 

Site quality index. 

Neighborhood quality index. 

Accessibility to public transportation terminals. 

Accessibility to interurban highway route. 

Traffic volumes on interurban highway. 

Time elapsed after completion of bypass. 

The case study indicates that the number of variables can perhaps be reduced 

in future studies without significant effect on the model. In the general 

study phase, however, a rather large number should probably be included in 

order to reveal any deficiencies in this limited study. 

Because of the complexity of the relationship between all the factors that 

influence land values, a model-seeking technique was used to reveal the possible 

structures included in the data set. The "Automatic Interaction Detection" 

(AID) technique proved useful in showing the interaction between the variables 

included in the analysis and in defining homogeneous subspaces of the data. 

The analysis of land values in Sealy showed that, with a few exceptions, there 

was a non-linear interaction between the predictor variables. The study indi­

cated that a binary model was preferable to a general linear model. As a trade 

off, local models for homogeneous subspaces of the data set were used in the 

case study. 

A stepwise regression technique was used to test possible models for 

describing land values. Two models, one for improved and one for unimproved 

parcels, were found to be the best procedure for describing land values in an 

entire community. The models explained 63.8% of the variation in the land 
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2 
value (ie. R 63.8%) with a coefficient of variation, C.V., of 60.2% for 

improved parcels, and corresponding R2_ 75.0% and C.V. -= 59.6% for unimproved 

parcels. 

The difference in R2 for the two models might be rooted in the fact that 

the quality of the improvements was not included. No explanation for the high 

coefficient of variation is offered. The analysis might possibly indicate that 

significant predictor variables were missing in this study. Because of the 

lack of appropriate techniques to describe economic, political, and social 

conditions in the community, such factors were not included at this point. 

Future phases in the overall research project will evaluate these conditions 

for use in the analysis. 

The models developed from the case study do not adequately explain the 

complex cause/effect relationship that exists between land values and changes 

in transportation systems. However, the analysis shows which factors were the 

most important in describing the variation in a sample of land values in Sealy. 

The most important factors found in this study were land use before and after 

the transaction, size of the parcel, access to the central area (CBD and public 

transportation terminals), site quality index, neighborhood quality index, 

access to the interurban highway, and traffic volume. 

Even though the accuracy with which the value of an individual parcel of 

land was described is lower than desired, this case study shows that it is pos­

sible to model the variation in land values in an entire community and over a 

substantial period of time which includes major changes in the transportation 

system. This study might be considered a first step towards the development 

of a model which can describe land values in a rural community with an acceptable 

degree of accuracy. Inclusion of other appropriate factors and further refine­

ment of the techniques will possibly lead to the development of a reliable 

predictive model. 

RECOMMENDATIONS FOR FURTHER RESEARCH 

A substantial data base was gathered in this study, and it is readily 

available for further analysis. Further research on this data base will include 

sensitivity analysis of the predictor variables and more complete analysis of 

the spatial variation within the community. The stored information may be 

analyzed to reveal possible differences in the variation in land values between 
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zones, land use categories, location along the interurban highway versus other 

locations, and land ownership. 

In the general study phase, major emphasis of the land value studies should 

be given to three subjects: 

1. Further refinement of the techniques to describe quantitative and 
qualitative predictor variables already included in the analysis. 

2. Development of a technique to separate the value of land and im­
provements or possibly to classify the quality of the improvement. 

3. Development of a technique to include economic, political, social 
and ownership characteristics in the analysis. 

On a state or nation-wide level, an effort should be made to create a data 

bank where all gathered information can be stored and made available for research 

teams and governmental agencies. The first step would be to develop general 

methodologies for data gathering and establish structures for the data bases 

in order to assure comparability between the different studies. Ideally this 

will facilitate future research efforts and provide sufficient data to enhance 

other programs such as land use planning and policy development. 



APPENDIX I. TABLES 



Year 
1950 

1950.5 

1951 

1951.5 

1952 

1952.5 

1953 

1953.5 

1954 

1954.5 

1955 

1955.5 

1956 

1956.5 

1957 

1957.5 

1958 

1958.5 

1959 

1959.5 

1960 

1960.5 

1961 

1961. 5 

*) Not enough 

TABLE A5.1 

CONSUMER PRICE INDEX 
1950 - 1974 

HOUS'lUN AREA 

BASE YEAR 1950 

CPI Year 
100.0 1962 

104.0 1962.5 

10B.0 1963 

10B.7 1963.5 

109.3 1964 

110.0 1964.5 

110.7 1965 

110.7 1965.5 

110.6 1966 

110.3 1966.5 

109.9 1967 

110.8 1967.5 

111.6 1968 

113.4 1968.5 

115.1 1969 

116.1 1969.5 

117.1 1970 

117.6 1970.5 

118.0 1971 

118.6 1971. 5 

119.1 1972 

119.5 1972.5 

119.8 1973 

120.9 1973.5 

information to split into half-year 
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CPI 
122.0 

122.6 

123.2 

124.2 

125.1 

125.B 

126.6 

128.4 

130.2 

131.8 

133.5 

136.4 

139.3 

143.8 

148.2 

152.1 

155.9 

158.4 

161.0 

163.9 

166.8 

171.1 

175.4*) 

periods. 



TABLE A6.1 

LAND TRANSFERS RECORDED BY COUNTY TAX ASSESSOR 

AND 

LAND SALES RECORDED BY 

BELLVILLE ABSTRACT AND TITLE INSURANCE COMPANY 

IN CERTAIN SUBDIVISIONS IN SEALY 

Origina1 Number of Transfers and 

Owners, 1955 - 59 1960 - 64 
Subdivision 1955 CTA BAT CTA BAT 

Sealy Town Site (CBD) 86 31 0 12 10 

Sealy Town Site (West) t 11 1 27 9 

West End Addn. 92 26 4 27 8 

South End Addn. 103 38 5 31 5 

S. E. Subdivision 40 37 5 33 6 

Don Ell Krampitz 1 19 5 

Carolyn Meadows 1 13 8 

143 15 162 51 

* CTA = County Tax Assessor 

BAT = Bellville Abstract and Title Insurance Company 

tNot determined 
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Transactions* 

1965 - 70 
CTA BAT 

34 16 

45 13 

47 29 

56 25 

55 25 

41 17 

11 10 

289 135 



* 

TABLE A6.2 

YEARLY DISTRIBUTION OF THE TRANSACTIONS INCLUDED 

IN THE STUDY, AND AVERAGE LAND VALUES 

Average Land 
Value for all 

Number of Transactions 
Year Transactions ($/acre) * 
1955 4 15507 

1956 10 6022 

1957 9 15623 

1958 5 22426 

1959 11 7434 

1960 15 18227 

1961 20 7800 

1962 12 15023 

1963 26 12433 

1964 30 11603 

1965 34 13451 

1966 49 25031 

1967 45 19936 

1968 45 18777 

1969 38 17082 

1970 55 19159 

1971 70 16925 

1972 67 29264 

1973 66 30172 

Constant dollars, base year 1950. 
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Land Use Before 

Group 

Public 

Agricultural 

Vacant 

Industrial 

Residential 

Non-Hwy. Commercial 

Hwy. Commercial 

TABLE A6.3 

NUMBER OF TRANSACTIONS AND AVERAGE LAND VALUES PER 

TIME PERIOD AND LAND USE GROUP 

1955 - 1959 1960 - 1964 1965 - 1969 

Average Average Average 
Land Land Land 

No. Value No. Value No. Value 

0 0 1 34777 

6 1651 12 552 17 2031 

15 3762 52 5456 95 6325 

0 0 5 17089 

15 19544 26 21230 81 28463 

0 9 30360 9 83163 

3 33756 4 41381 3 88485 

Land value Constant dollars, (base 1950) per acre. 

1970 - 1973 

Average 
Land 

No. Value 

0 

31 1296 

91 8017 

2 24475 

108 31021 

23 83210 

3 35934 

\0 
VJ 



Time 
Period 

55-59 

60-64 

65-70 

71-73 

UV: 
Land 

Zone 
1 

2 

3 

4 

5 

6 

7 

8 

Total 
Area 

UV: 

TABLE A6.4 

NUMBER OF TRANSACTIONS, AVERAGE LAND VALUES AND STANDARD 

DEVIATION FOR DIFFERENT TIME PERIODS 

94 

All Transactions Unim:eroved Parcels Im:eroved Parcels 

Average Average Average 
Land Land Standard Land Standard 

No. Value No. Value Deviation No. Value Deviation 

39 11814 20 3272 1996 19 20806 UV 

103 12437 62 4668 6802 41 42187 UV 

211 19313 110 5765 6849 101 34069 UV 

258 23995 113 6315 6584 145 37772 UV 

Unde fined Value," Sys tern 2K. " 
values in constant dollars (base 1950) per acre. 

TABLE A6.5 

NUMBER OF TRANSACTIONS, AVERAGE LAND VALUE AND STANDARD 

DEVIATION PER ZONE, AND FOR TOTAL AREA 

All Transactions Unirn:eroved Parcels Irn:eroved Parcels 

Average Average Average 
Land Land Standard Land Standard 

No. Value No. Value Deviation No. Value Deviation 
78 13540 42 4817 5352 36 23716 UV 

148 18363 77 7327 3321 71 30331 UV 

50 69711 9 29899 6729 41 78450 UV 

49 7212 22 2096 2646 27 11200 9703 

113 20896 48 66258 7779 65 31705 UV 

76 22969 42 5342 2731 34 44744 UV 

57 3829 36 1707 3486 21 7468 8481 

40 1864 29 1201 915 11 3611 3218 

611 19652 305 5583 306 33676 

Undefined,"Systern 2K" 

Land value in constant dollars (base 1950) per acre. 



X 
"d CI) 
O"d 
o a 
..cH 

1-1 
o :;.., 

,.c.j.J 
..c ·04 
bO..-I 

·04 tU 
CI) ;j 
Z .0' 

1-

2 

3 

4 

UV: 

Land 

TABLE A6.6 

NUMBER OF TRANSACTIONS, AVERAGE LAND VALUE AND 

STANDARD DEVIATION PER NEIGHBORHOOD RANKING GROUP 

95 

All Transactions Unimproved Parcels Improved Parcels 
Average Average Average 

Land Land Standard Land Standard 
No. Value No. Value Deviation No. Value Deviation 

33 4221 16 1399 969 17 6876 3695 

195 20157 96 4600 8339 99 35278 UV 

331 21543 147 6034 UV 184 33934 UV 

52 15449 46 7646 1687 6 75268 UV 

, 
Undefined Va1ue,"System 2K" 
value in constant dollars (base 1950) per acre. 



Miles 
Year COIDE1eted 

1955 12.1 

1956 

1957 

1958 

1959 4.8 

1960 

1961 

1962 17.8 

1963 

1964 10.5 

1965 

1966 30.7 

1967 2l.0 

1968 13.9 

1969 16.4 

1970 6.4 

1971 26.3 

1972 24.8 

1973 

TABLE A6.7 
COMPLETION OF IH-10 

SAN ANTONIO - HOUSTON 

Cummu1ative 
Miles Degree of 

COIDE1eted COIDE1etion 

12.1 0.065 

12.1 0.065 

12.1 0.065 

12.1 0.065 

16.9 0.091 

16.9 0.091 

16.9 0.091 

34.7 0.187 

34.7 0.187 

45.2 0.244 

45.2 0.244 

75.9 0.410 

96.9 0.523 

1l0.8 0.599 

127.2 0.688 

133.6 0.723 

159.9 0.865 

184.7 1.000 

184.7 1.000 
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Cities 
Not 

BYEassed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

6 

5 

3 

3 

2 

0 

0 



Year 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

* 

Quality 
Index of 

Interurban 
Highwax 

0.253 

0.253 

0.253 

0.253 

0.264 

0.264 

0.264 

0.318 

03.18 

0.355 

0.355 

0.453 

0.556 

0.622 

0.713 

0.703 

0.845 

0.900 

0.900 

TABLE A6.8 

AREAWIDE VARIABLES 

LAND VALUE STUDY, SEALY 

Variable 

Rail Connection Connection 
Highway Service to to 

Use Index Highwax Houston 

3320 10 9.5 46 

3220 10 9.5 46 

3170 7 9.5 45 

3140 5 9.5 45 

3100 5 9.5 44 

3130 5 9.5 44 

3170 3 9.5 43 

3210 3 9.5 42 

3370 3 9.5 42 

3540 3 9.5 41 

3710 3 9.5 41 

4550 3 9.5 40 

5450 3 5.5 40 

6250 3 5.5 34 

7050 1 5.5 36 

7890 1 5.5 34 

9780 1 5.5 33 

11660 1 5.5 32 

13550 1 5.5 33 

Population Growth Projected 
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Local 
Population Traffic 

Growth Conditions 

1.86 2 

1.83 2 

1. 80 2 

1. 76 2 

1. 73 2 

1.66 2 

1.59 1 

1.40 1 

1.38 1 

1.40 1 

1.43 1 

1.44 1 

1.42 3 

1.44 3 

1.46 3 

1.44 3 

1.69* 3 

1.46* 3 

1. 71* 3 



TABLE A6.9 

BUS SERVICES, SEALY (1973) 

Kerrville/Greyhound 

Route: Houston - Austin 

To Austin To Houston 

10:10 AM 9:.55 AM 

5:15 PM 3:50 PM 

8: 10 PM 9:35 PM 

Continental 

Route: Houston - San Antonio 

To San Antonio 

11:35 AM 

8:10 PM 

Central 

To Houston 

1:08 PM 

11: 23 PM 

Route: Galveston - Waco 

To Waco To Galveston 

1:35 PM 4:35 PM 

Note: No express bus stops in Sealy. 
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TABLE A6.10 

RAILWAY SERVICES, SEALY ~) 

NUMBER OF DAILY STOPS (EACH DIRECTION), AND SERVICE INDEX 

T::iJ~e of Service Railway 

**) Service 
Year PassenSer Freight Index 

1955 4 2 10 

1956 4 2 10 

1957 3 1 7 

1958 2 1 5 

1959 2 1 5 

1960 2 1 5 

1961 1 1 3 

1962 1 1 3 

1963 1 1 3 

1964 1 1 3 

1965 1 1 3 

1966 1 1 3 

1967 1 1 3 

1968 1 1 3 

1969 1 1 

1970 1 1 

1971 1 1 

1972 1 1 

1973 1 1 

*) Information mainly from "Official Guide of the Railways", and local 
newspaper. 

**) Sante Fe Routes: 
Sealy - Matagorda (passenger and freight) until 1957 
Houston - Clovis - California (passenger) until 1969 
Houston - Brownwood (passenger) until 1969 

Missouri, Kansas, and Texas RR (''KATY") Routes: 
Dallas/Ft. Worth - Houston (passenger) until 1958 
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*) 

**) 

Year 

1950 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

TABLE A6.11 

POPULATION GROWTH IN SEALY 

Absolute 

POEu1ation*) 
POPu1at.k~~ 
Growth 

1942 

2095 

2134 39 

2173 39 

2212 39 

2251 39 

2290 39 

2328 38 

2365 37 

2398 33 

2431 33 

2465 34 

2500 35 

2536 36 

3572 36 

2609 37 

2647 38 

2685 38 

2730 45 

2775 40 

2822 47 

Population 
Grow-ki) 
Rate 

1.86 

1.83 

1.80 

1. 76 

1. 73 

1.66 

1.59 

1.40 

1.38 

1.40 

1.43 

1.44 

1.42 

1.44 

1.46 . 

1.44 

1.69 

1.46 

1.71 

Linear interpretation when years missing. Population forecast 
1971-73. 

Population growth from previous year to year considered. 
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TABLE A6.l2 

NUMBER OF TRANSACTIONS, AVERAGE LAND VALUE AND STANDARD 

DEVIATION PER RELATIVE PARCEL LOCATION RANKING GROUP 

101 

Relative All Transactions Unimeroved Parcels Imeroved Parcels 
Parcel Average Average Average 

Location Land Land Standard Land Standard 
Index No. Value No. Value Deviation No. Value Deviation 

1 37 3392 22 1259 976 15 6519 4623 

2 490 20119 241 5539 UV 249 34239 UV 

3 61 28085 27 8219 UV 34 43861 UV 

4 23 13503 15 8022 12834 8 23777 14295 

UV: Undefined Value," Sys tern 2K" 
Land values in constant dollars (base 1950) per acre. 

TABLE A6.l3 

NUMBER OF TRANSACTIONS, AVERAGE LAND VALUE AND STANDARD 

DEVIATION PER SITE QUALITY RANKING GROUP 

All Transactions Unimeroved Parcels Imeroved Parcels 

Si te Average Average Average 
Quality Land Land Standard Land Standard 

Index No. Value No. Value Deviation No. Value Deviation 

1 7 13187 2 1488 1986 5 17867 27153 

2 457 15892 233 4283 4842 224 27969 UV 

3 147 31649 70 10026 UV 77 51306 UV 

UV: Undefined Value, "System 2K." 
Land value in constant dollars (base 1950) per acre. 



102 

TABLE A6.l4 

NUMBER OF TRANSACTIONS AND AVERAGE LAND VALUE 

PER LAND USE GROUP 

Land Use Before Transaction After Transaction 

Average Average 
Rela tive Land Land 

Group Weight No. Value No. Value 

Public 3 1 34777 4 4931 

Agricultural 1 66 1382 34 852 

Vacant 3 253 6603 97 6496 

Industrial 4 7 19199 13 9424 

Residential 5 230 28265 393 18566 

Non-highway 
Connnercial 8 41 71599 47 65428 

Hwy. Connnercial 7 13 49235 23 36295 

Land value in constant dollars (base 1950) per acre. 
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TABLE A7.1 

SEGMENTATION OF PREDICTORS FOR AID-ANALYSIS 

Predictor No. of Interval 
No. of Categories Length 

Variable Name 

2 Time 9 2 Years 

3 Parcel size 40 l'Acre 

4 Improvement 2 

5 Land Use Before 6 1 

6 Land Use After 6 1 

7 Site Quality 3 1 

8 Access to CBD 16 0.25 

9 Access to PT 16 0.25 

10 Access to Highway 25 0.25 

11 Neighborhood Quality 4 1 

12 Highway Quality 4 0.300 

13 Highway Traffic Volume 9 1000 ADT 

14 Railway Service 5 3 

15 Local Traffic Conditions 3 1 

16 Connection to Highway 2 

17 Connection to SMSA 5 3 Minutel!l 

18 Population Growth Rate 4 0.20% 

19 Time After Bypass Known 7 2 Years 

20 Time After Purchase ROW 7 2 Years 

21 Time After Rail Decrease 6 2 Years 

22 Time After Highway Bypass 6 1 Year 



TIME 

SIZE 

IMP 

LUB 

LUA 

SITEQ 

ACC - OBD 

ACC - PT 

ACC- HWY 

NEIGH Q 

HWY Q 

TRAF V 

RAIL Q 

LOCAL 

C - HWY 

C - SMSA 

POPLN 

T KNOW 

TROW 

TRAIL 

T BYPS 

TABLE A8.1 

SUMMARY, CORRELATION BETWEEN DEPENDENT 

AND 

INDEPENDENT VARIABLES (IN THOUSANDS) 

R 1 I 1 U 1 R C 1 

168 163 132 184 

-163 -199 -215 -272 

495 - 3 

614 451 374 433 

474 427 337 425 

233 287 370 295 

-319 -278 -418 -232 

-324 -281 -419 -237 

- 28 - 4 58 - 28 

56 181 208 125 

166 143 127 167 

179 168 122 191 

-116 -123 - 84 -137 

105 63 56 76 

-120 - 91 - 81 -105 

-148 -133 -111 -157 

14 - 28 7 - 31 

158 163 131 185 

172 163 130 185 

174 161 127 185 

166 142 101 167 

104 

A V 1 

139 

-225 

217 

352 

287 

369 

-433 

-435 

5 

146 

125 

129 

- 85 

49 

- 75 

-123 

- 43 

183 

137 

134 

111 



CURRELATION MATRIx 

VARIABL.E 2 3 
NUMBER LVALUE TIME SIZE 

1 1.000 .168 -.163 
2 1.000 .06 2 
3 1.000 
4 
!5 
6 
7 
8 
9 

10 
11 

VARIABL.E 12 13 14 
NUMBER HWYQ TRAFV RAILQ 

1 .166 .179 -.116 
2 .952 .890 -.88a 
3 .059 .056 -.071 
4 .118 .114 -.059 

5 .043 .051 -.042 

6 -.018 -.008 .002 
7 .040 .040 .01n 
8 .064 .058 _. 025 

9 .064 .059 -.024 
10 -.531 -.467 •496 
11 037 .048 • 033 
12 1:000 .q55 -. 78 1 
13 1.000 -.69 9 
14 1.000 
15 
16 
17 
18 
19 
20 
21 
22 

"- 5 6 7 
IMPR LUB LUA SITEQ 

• 4q5 .614 .474 .233 
.103 • 048 -.008 • 037 

_.14~ _.371 _.472 -.118 
1.000 .753 .413 .014 

1.000 .754 .104 
1.000 .143 

1.000 

15 16 17 18 
LOCAL C-IIWY C-SMSA POPLN 

.105 -.120 -.148 .014 

.707 -.834 -.949 -.020 

.045 -.054 -.061 -.013 

.114 -.106 -.099 .070 

.006 -.012 -.041 .01 6 
-.055 .050 .010 -.013 

.039 -.042 -.042 .014 

.064 _.060 -.06 0 .033 

.066 -.061 -.060 .0~5 
-.443 .513 .552 .°61 

035 _.024 -.031 .060 
:825 -.887 -.959 .lq2 
.736 -.776 -.885 .345 

-.491 .661 .815 .193 
1.000 -.962 -.779 .238 

1.000 ·867 -.°8 0 
1.000 _.056 

1.000 

TABLE A8.2 

CORRELATION MATRIX, MODEL Rl 

8 q 
ACCCBD ACCPI' 

-.31 9 -.324 
.04q .048 
.4A2 .478 

-.268 -.273 
-.510 -.514 
-.4aO -.481 
-.lq7 - .195 
1.000 .999 

1.000 

19 20 
T-KNOW T-ROW' 

.158 .172 

.95'1 .qq,. 

.064 .,.,,,2 

.097 .110 

.047 .1')48 
-.007 -.007 

.042 .040 

.036 .055 

.035 .0<;5 
-.527 -.5<;1 

023 .026 
:929 .9F,9 
.872 .q]3 

-.832 -.847 
.701 .7~9 

-.8 14 -.85° 
_.914 _.q<;5 

.014 .034 
1.000 .q..,l 

1.000 

In 
ACCIIWY 

-.028 
-.551 
_.0"i4 
-.0<;7 

.nOl 

.052 

.0"1 

.09b 

.096 
1.000 

21 
T-RAIL 

.174 

.982 

.061 
• 118 
.05 0 

-.009 
.04? 
.060 
.06 0 

-.5'+2 
.031 
.982 
.935 

-.s10 
.774 

-.S61 
-.956 

.1 03 
954 

:995 
1.000 

I 1 
NEIGHQ 

.05" 

.025 
-.221 
-.103 

.017 

.092 

.160 
_.261 
-.247 
.On 

1 000 . 

22 
T-IH-IO 

.166 

.855 

.062 

.117 

.057 

.1)02 

.Ol5 

.063 

.064 
-.456 

.0 46 

.933 

.983 
-.695 

.7 14 
-.742 
-.a73 

.384 
• A40 
.881 
.9 06 

1.0(/0 

r-o 
o 
VI 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

TABLE A8.3 

VARIABLES INCLUDED IN CROSS-PRODUCT TERNS AND TRANSGENERATION 

VARIABLE 

TIME 

SIZE 

IMPR 

LUB 

LUA 

SITEQ 

ACC - CBD 

ACC - PI' 

ACC - HWY 

NEIGHQ 

HWY Q 

TRAFV 

RAIL Q 

LOCAL 

C - HWY 

C - SMSA 

POPLN 

T - KNOW 

T - ROW 

T - RAIL 

T - IH- 10 

(Form of Transgeneration or Power of 

Cross-Products Not Shown) 

Cl 

~ I'Q ~ U 0' 
0' g I I I ::r: 0' :> 

~ ~ s:; c.!I r.« H 
~ N I'Q ~ E-4 U U U H 

~ ~ H 
H H ~ P H U U U ~ ~ E-4 CIl H H H CIl <I: <I: <I: Z E-4 

X X X X 

X X X X X 

X X X X X X X X 

X X 

X X X X 

X X 

X X X 

X X 

X 

X 

. 

<I: ~ >< CIl 

~ ~ ~ ~ H z 
<I: ~ U I I I I 
0 2 H u U E-4 E-4 

X X X 

X X X X 

X X 

X 

X X 

X X 

X 

X X 

X 

106 

0 ...... 
H I 
H 

~ ::r: 
H p:: 

I I g3 
E-4 

E-4 E-4 0 

X 

X X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

1) Includes adding constants, 1910 - transgeneration and inverse-transgeneration. 



STEp ~U~ijER 2~ 

VA~JAQLE REMOVEu 

r~UL T piLI:. ~ 

olO 

k S(lUAIU;U 
.!l';':14 

.1u"to~ C.V .... 79.5% 
('TO. t:.RkOR Fofol RfSIL)ljALS 1!:>b .. j.4t:t7 .. 

ANALY~lS of vARIANCI:. 

REGRESSION 
OF SU~ Of S~UARES MEAN SQUARE 
17~~n~b'~2b96.3105i~JS44819~J.3124 

I'/ESI Ol)AL' 59j*'117ij17245.~4~7 ~4471A07~.~2b4 

VARIA8Lt:.S IN t:.~UATION 

• 
IIAR1AtlLE (OE~FICIENT Slu. ERROR f TO REMOVE. 

INTt:.HCEPT II: llbBI4.9303'i 
IHPR '" -?2908.273~3 10~~1.13485 "'&5°9 
LU8 5 -Z06b7.Z9380 30~2.8510'" "7.3f,94 
SITE'" 1 -13702.80842 31uQ.~75BO 13,8287 
ACCCtiD A -bl:l10.93b_0 27'9.93031 5.6553 
POPLN 11l -?9'~5.4!)2UI, :'b::>d.4Qb17 27.72 76 
HIPLVB Z40 bZI:IQ.J5313 1 .. ,5.41 979 IB.620~ 
ICSM::iA 28 -11R66~3.3.727 ~9.1S.901~! 9.2825 
LUBS1Z )1 251.27692 Ja.'fS166 44,06 ... J 
LUBAI1W 32 3b8.QBo9v l'I.8609 7 4.5870 
LUBSJQ 33 5906.23229 lu':l9.91 9611 Z9.422/t 
RQACPT 39 <,Il~.18S'::'2 117.15071 cb.724U 
MQACI'T 40 6718.13118 91:11.!:'i7258 "6.843~ 
IMPNW 407 13419 • 9 0887 1!)it5.a4775 16.0)97 
SQIMP 4a .'H49.H785 40167.9lb''7 ... 81 90 
THFLVB 49 .5851:19 .09;'112 3~.lbb7 
LGSIZE :;1 -!)383.82i!189 1"64.948"1 9.3050 
LGACIo'T 52 )83"5.32445 tI'1:;9.'1883b IthZ960 

F RAHO 
t'l3'1 752 

VAKIA8LE 

TIME 2 
SIlE 3 
LUA 6 A" .. T 9 
AcCrhH 10 
'lin GtW 11 
"lillY'" 12 
Tl-tAf' V 13 
liAll..W 14 
LOCAL l5 
C-I'i.iY If:. 
C-SMSA 17 
T-I\I\IO. 19 
T-'tow 2G 
T-~AII.. 21 
T-1I'11u 22 
SI"LU~ 23 
LuaSQ ;>5 
ISJ.lE lb 
1 ACCPT Z7 
CTlME 29 
IHPSlZ 30 
LU~HLQ 34 
LU8folL 35 
LUI:SI'jH\~ 36 
LUATRV 37 
SItlACHW 38 

TABLE AB.4 

REGRESSION MODEL R6 

VARIAtlU,S ",uT IiJ 1:.()tJ~TIlll' 

PARTIAL COR~. TOLC::HANr:t:. F TO fNTER 

.01869 .091l .2f't.9 

.IJ .. 73b ... 2b'l 1.J:iO'-

.00331 .3!>11 .0065 
-.00166 .0011'> • vl'l'" 
-.1)3101 • 16tH. • 57 22 

,011 b2 ... 18\ • \) 799 
-.o2eO!) • '.)51 c:; .4M" 
~.Ol794 .ubdQ .4"'?4 
-.01894 .23/,., .2124 
-.01941 • JZSo; .22'~1 

'01f125 .~41'" .1"!d 
-.03198 ,4.1031 .h060 
-.OH)12 .-\584 .1539 

.IJu503 .Ofll" • \) 1';'" 

.0051" • ..,758 .01<;1 
-.U3614 ,0 738 .flo!), 

.U!:>O'51 • ~!:)3q 1.5\45 

.UI2IIJ • ,)240:;; .0"161'. 
-.II;;Vl • ,,431' • ~'13Q 

.uZJZ'I • v 1 <,I,) • .:I;?I' 

.ul&6'>1 • ,')<,1 1;> .~oIh1 

,0 .. :'48 .057.". 1 • 21 7 " 
-ooi'7l!:) .14'.11::> .45'" '. 

• 050449 .°34 • 1,1"3) 
-.1.10!)4J .v19-. ,017(, 
-.OO9;j!6 • 11 Ii? .050", 

.V091'" • 141)f, .O50~ 

;-> 
0 
-.j 



STlP NU~8ER 16 
VARIA~LE E~lFRED ~6 

MULTIPLE. R 
R SQUARED 
STD. ERROR FOR RESIUUALS 

ANALYSIS OF VARIANCE 

.7'1"1U 

.6,jil3 
1981:1f.494U 

c.v. = 60.2% 

OF SU104 OF SQUARES MEAN SQUARE F RATIO 
REGRESSION 1 0*)13!)' 16467 .Z~31,20.j D67184b. 7292 51,36 04 
RESIDUAL 291*50941130Z1.9287 

vARIABLES IN E~UATIO~ 

VARbSLE COEFFICIENT SlOt ERROR 

INTE.RCEPT • 15892,28762 
LUA 5 _7274,73644 1'149,79721 
T8ypS 21 _51 88.3939 1 1::'85.25137 
LUI1SlZ 22 11:15.2819~ 61.1:13821$ 
LUATkF 32 .8089 4 .19618 
LUAAf'T 33 bill.B2779 110.70768 
ACHTNF 36 .44335 .24665 
NQNQ 40 26!:12·61927 .. 53.29442 
LGISIZ 50 1931:S2.35727 31:1"1.1>7861 
LGLAPT 53 -IJb .. 7.90693 3°,5,52627 
LU8S1.12 56 1:11. 91945 13.43405 

J95!:11Z41 5 .6829 

f TO REMOVE • VARIABLE 

13. 9205 TII4E 2 
1u. 7120 SIZE ) 
8.9774 Lutl • 17·0025 SITEQ 6 

~ ... lJll ACtiO 7 
:3-2311 APT 8 

3"'2444 AI1I11'( 9 
25.4549 IliEIGHQ 10 
CO.348 .. 1'1111'1'1.1 11 
31.1844 TRAFV 12 

IUILQ ]) 
LOI,;AL 14 
CHIII'( 15 
CSMSA 16 
PIJPLN 17 
TI(NO. 18 
TROw 19 
TRAIL 20 
L.UttLUI:I 2) 

TABLE AB.5 

REGRESSION MODEL 14 

VARIABLES NOT IN EQUATION 

PARTIAL CORR, TOLERANCE 

,07177 ,2390 
.04923 .3321 

-.01051 .1332 
-,01477 • 32 6F1 
-.01421 .1 3 ZQ 

-'00454 .1223 
-.00457 .208 0 
-.05707 .0218 

.03421> ,10"'. 

.04069 .02un 
-.04550 .487 3 
-.00415 .459Q 
-.01481 .4227 
-.03852 .2277 
-.U8941 .81 .. t; 

.07040 .209'5 

.07<'A5 .1910 

.U7'107 .1434 
-.U163J .1331 

F TO ENTER 

1,5017 
.7046 
.0320 
.063'1 
,0585 
'006 0 
.0060 
.9475 
.3409 
.4810 
.601h 
.00'Sin 
.Oh37 
.':'310 

.,.33"Q 
1.44':''' 
1.5472 
1.8243 

.0774 

I-' 
o 
CP 



ST~p NU~ijER 13 
VARIAbL~ E~T~REu 35 

MULTII"LE R 
R SQUARED 
STD. ERROR FOR RESIUUALS 

ANALYSIS OF VA~IANCE 

• Bb";!! 

.14Y7 
o33~,J. 7363 

c.v. = 59.6% 

OF SUM OF SQUARES MEAN SQUARE F RATIO 
REGRESSION 9 978~678845.1~65 1v8718&53b.3552 96.1;\330 
RESInUAL 291 3~61183257.6344 

VARIAaLES IN EUUATION 

VARIABLE COEFFICIENT STU. ERROR 

IfliTERCEPT '"' -17168. 1 645i:: 
T I '~E 2 135.41&83 59.68781 
SITE'" 6 31 9 8.271 9 9 415.2711 7 
LUAA~T 33 263.02789 52.8680 8 
AHli2 3S -106.21512 4°.559 • 7 
NQ~Q 40 156.86569 53.38092 
LUB3 43 -23.15955 8.59695 
ISIZI:. 46 666.69 5b1 11b.78811 
lApT 49 1309.13615 2~9.73526 
AHTRf3 55 12.33707 1.6930J 

11221433.8750 

F TO RE"'OIlE • VA~IABLE 

5.151 8 SIZE 3 
45.2843 I.U IS 4 
2~.1S24 LUA 5 
6.8579 ACIW 7 
8.6354 ApT 8 
7.3831 AHIIY 9 
3~.5880 >,jt;lGHU 10 
25.40 44 i1I1YQ 11 
53·10(10 TRAFV 12 

RAILQ 13 
LOCAL 14 
CH"Y 15 
CSMSA 16 
POPLN 17 
TKNO", 18 
TROw 19 
TRAlL 20 
TI3YPS 21 
LU8SlZ 22 
LU~LUij ?o3 
LU~LUA 24 
LUBSQ 25 
LUtiAPT 26 
LUt:lAH'" 27 
LU~fIIQ i8 
LUSCSM 29 
LUt:ITKN )0 
LUALUA 31 
LUATRF 32 

TABLE A8. 6 

REGRESSION MODEL U4 

VA~IA9LES ~OT IN EQUATInN 

PARTIAL CORR. TOLERANCE 

.01694 .1;0 4 1 
-.00163 .3842' 
-.00131 .5601 

.04865 .4919 

.05730 .4919 

.08074 .0473 

.03191 .1l287 

.03864 .0938 
·°2392 .20 .. n 
.02311 .2354 

-.00129 .479~ 

.00098 .2942 

.01839 .095R 

.01855 .Y724 

.00513 .00':;11 

.001 9 1 .0114 

.00929 .034'1 

.02626 .2711 
·°2784 .0124 

-.00163 .1125 
-.031113 .3 047 

.02152 .2733 

.U370a .o09~ 

.03798 .2787 

.02503 .11~? 

.00345 .3245 

.015803 .1637 

.025.?8 .439Q 
-.01249 .o36fi" 

F TO F:~TER 

.Otl33 

.011011 

.Oone; 

.6A7~ 

.9554 
1.901i 

.2'156 

.4)~5 

• 16f-1l 
.155/\ 
.001)<; 
.000) 
.09111 
.0998 
.on76 
.onl1 
.0250 
.200n 
.2~4Cj 

.OOOA 

.287.2 

.1344 

.3970; 

.41AR 
• Hll'~ 
.on3e; 
.0727 
.1854 
.04e;1 

f-' 
o 
1.0 



STE~ NUMBER 17 
VARIABLE REMOVlO )6 

MULTIPLE P 
R SQUAREO 

.79'10 

.6i'~8 

21E118.9952 
c.v. = 60.8% 

STD. EP~OP ~U~ HtSIUUALS 

ANALYSIS OF VARIANCE 
~F SU~ OF SQU~RES MEAN SQUAPE 

REGRt.SStON 
RESIDUAL 

11·138?~q213~.q6?q19398426557.9056 
26~.595~3?6634.~589 469918830.1211 

VA~ PbLES IN EQII/I Tl O~I 

VAPIAI'lLE COEFFICIENT ST~. ~RHOR F TO REMOVE. 

INTERCEPT : -3"960.}9446 
ACCC80 8 -12611.15115 6R('R.5B246 3.4(133 
HwYQ 12 -~?300.37454 22606.42257 13.2538 
SIILUB 23 16~o.~c380 61.4.271'11 6.5631 
LUI:ISQ 33 ?1~7.00~11 4<;4.819R8 23.1156 
LUATRII 31 28.62549 1S.123?4 3.5827 
RQACPT 39 1184.1bS41 289.01201 16.1878 
I"IQACPT 40 114?9.76btl2 1673.95525 ~6.6216 
IMPKNO 46 4012,~2188 982.61471 16.6776 
HwYQSQ 50 Z8h3.40231 484.31627 34.9461 • 
LGSIZE 51 -4<;952.48381 7113.21094 35.3100 
LGACPT 52 8t.3H~.71214 11490.91388 23.2779 • 

F RATIO 
41.27~1 

VARIARLE 

TIME 2 
~ I ZF. 3 
IMPk 4 
LUH 5 
LUA 6 
SIlEQ 1 
ACCPT 9 
ACCHWY 10 
NEIGHQ II 
TRAFI/ 13 
RAlLO 14 
LOCAL IS 
C-HwY 16 
C-SMSA 11 
POPLN ]f' 
T-KNOW 19 
T-ROW 20 
T-PAIL 21 
T-IH10 22 
jMPLUR 24 
LLJRSO ?5 
ISIlE 26 
IIICCPT 21 
lCS,~SA ?tl 
C TIM. 29 
IMPSJZ 30 
LlJ~517. 31 
LliRtlHW 32 

TABLE AS.7 

REGRESSION MODEL RC6 

V/lRIAtlLES NOT IN EQUATION 

PAId lAL CORR. TOLERANCE 

-.02115 .n25t. 
.02240 .0084 
.0599? .~901 

-.03022 .2139 
-.03133 .2296 
-.01588 .2263 

.01 9 12 .0022 

.06637 .4870 
-.01865 .0247 
-.00165 .044. 
-.00556 .1753 

.02090 .2640 
-.01031 .1904 

.0221Q .0644 
-.06606 .5358 
-.05992 .0189 
-.06110 .01"6 
-.04138 .0133 
-.05065 .073b 

.01081 .2789 
-.03491 .2127 

.04896 .2491 

.00287 .0226 
-.01883 .0686 
-.02175 .0256 

.05975 .2676 

.05549 .2924 

.05141 .4593 

F TO F.fIITER 

.126~ 

.)340 

.9620 

.2441 

.37<'b 

.0f.74 

.0976 
}.1815 

.0929 

.01)07 

.00112 

.) ) ~ 7 

.0<'84 

.1387 
I. ]704 

.96<'0 
1.00(15 

.4581 
• ~A" 7 
.0312 
.3258 
.6416 
.no?? 
.0947 
.126~ 
.9567 
.8?4') 
.8A<,a 

I-" 
I-" 
o 



STEp NUM8ER 23 
VARIA8LE ENTEREO 30 

MUL TIPLE R 
R SQUARED 
STD. ERROR FOR RESIDUALS 

ANALYSIS OF VARIANCE 

.89 06 

.7932 
3403.7374 

c. V. = 58.1'. 

OF SUM OF SQUARES MEAN SQUARE F RATIO 
REGRESSION 17135079 18 020.3226 
RESIDUAL 304 352i970218. 70 04 

VARIABLES IN EQUATION 

VARIABLE COEFFICIENT STD. ERROR 

INTERCEPT = '"'29271.66752 
IMPR 4 6209.515~2 3210.82509 
LUA 6 315.191 94 149.85551 
ACCCiO 8 -16695.67734 5488.80434 
ACCPT 9 201 59 • 95075 5795.270 98 
ACCHWY 10 -7833.77294 1967.75171 
C-SMSA 17 461.58605 157.35756 
IMPLUB 24 288 0.25969 628.86841 
IACCIiIT 27 1520.98688 397.91083 
IMPSlZ 30 3b6.59129 2l5.42577 
$QACHW 38 769.14866 ,55.82436 
AHCS'" 43 344612.01130 95 79.21494 
~HTRfV 44 12.10667 5.95731 
SQSIZ 45 320.51992 51.36641 
SQIMP 48 _4422.558 66 15 47.09685 
HWYQSQ 50 171.27Z66 61.3373~ 
.1.GACPT 52 -12057.59186 38 79.8970i! 
LGTR'V 53 -15210.57170 4 934.82216 

794583412.9602 68.5847 
11 585428 .35 10 

F TO REMOVE • VARIA8LE 

3. 7.01 TIME 2 
4.4239 SIZE 3 
9.2524 LUB 5 

12.101 3 SITEQ 7 
15. 8490 NEIGHQ 11 
8.6046 HWyQ 12 

20.9770 TRAFV 13 
14.611 0 RAILQ 14 

2.6446 LOCAL 15 
24. 364t C-HWY 16 
12.945 PoPLN 18 
4. 13 00 T-KNOW 19 

38.9360 '-ROW 20 
8. 1717 T-RAII,. 21 
7.7970 T-I H10 22 
9.6579 SIZLU8 23 
9.5756 L.U8SQ 25 

ISIZE 26 
ICSMSA 28 
CTIME 2 9 
LU8SIZ 31 
LU8AHW 32 
LU8SQ 33 
LU8RLQ 34 
LUBTRL 35 
L.UBNHQ 36 
LUATRV 37 

TABLE A8.8 

REGRESSION MODEL AVb 

VARIABLES NOT IN EQUATION 

PARTIAL CORR. TOLERANCE 

.02485 .0807 

.02132 .59 17 
-.04708 .39 29 
-.03979 .1622 
-.05671 .0177 

.03084 .0272 

.02602 .0218 
-.01858 .3248 
-.04961 .3228 

.04775 .2111 
-.03344 .499 0 

.02726 .0686 

.02577 .0633 

.02486 .0500 

.02898 .065 1 

.02653 .5956 
... 03355 .3685 

.02624 .0468 

.02581 .0039 

.02485 .0807 

.02036 .0527 
-.05699 .238 2 
... 06351 .3189 
".06634 .3953 

.01660 .1841 
... 03647 .1165 
-.03395 .0855 

F TO ENTER 

.1873 

.U71 

.6730 

.4806 

.9796 

.2886 

.2053 

.1047 

.7476 

.6925 

.3393 

.2253 

.2014 

.1874 

.2546 

.2134 

.3414 
.2088 
.2020 
.1873 
.1257 
.9873 

1.2272 
1.3395 

.0835 

.4035 

.3497 

,.... ,.... ,.... 



ST[P NU~HER 37 
VARIAHLf ENTtREU ~ 

MUL1TPLF: R 
R SGUAREfJ 

.9344 

.873 ) 
6ql0.2~37 

c.v. = 47.6% 
STfJ. fRROR FUR RtC,IlIUALS 

ANALYSIS OF V~HIANCE 

OF SUM OF SqU~I<ES MEAN SQUARE 
I<EGRESSION 
RESIUUAL 

25~1138R4Q75~.~714 68455~3990.0109 

~2124P78659089.98hl 47751744.8944 

VAPIAtlLES IN EQUATION 

VARIABLE COEFFICIEI~l STO_ ERROR F TO REMOVE . 
INTERCEPT = 590 94.15934 

IMPR 4 -17971.91194 5057.00260 12.6300 
LU~ 'i -lS187.39022 1~;:>7.15217 R7dlE!4 
LUA 6 493.72198 3i'4.06452 2.3211 
SIlEO 7 -15349.20615 2312.71511 44.0459 
NEIGr-<Q 11 410(,.82669 8?0.5620E> ;>4.9758 
POPLN 18 -13042.99714 217n.76940 2? .1592 
T-II.NOW 19 -968.30063 176.51223 30.0934 
TMPLUB 24 50H.OM72 771.59752 41.5786 
ISIZE 26 -4150.04221 8lR.I0671 25.7327 
LUBSIZ 31 82!:h6563i' 79.75534 107.1714 
LU~AHII 32 9r,9.75729 11l1.45404 ?5·1373 
LUtlSQ 33 4026.71739 604.02495 44.4419 
LUIHRL 35 398.5"(255 57.53794 47.9851 
SQACHII 38 1438.23409 488.81656 8.6570 
HQACPT 40 2371.17107 600.70379 15.6604 
NQACPT 4·1 -2339.SQl06 415.17866 31.7630 
CSMAPT 42 174.30267 i'O.86407 "9.7927 
AHCSM 43 -2b9J34.80777 55972.28330 26.7212 
AHTRFV 44 46.52793 11.67030 15.8951 
SQSIZ 45 114£.f<R793 ?Q3.02055 15.2129 
IMPNQ 47 90<jO.4fM,? 1022.£>2833 79.0820 
SQIMP 48 -52HH.H£254 ?t13R.A6252 6.7289 
LGSIZE 51 -1964.70496 1234.0409j 2.5348 
LGACPT 52 5032.64541 2362.64307 4.5373 
LUb3 54 -46.77612 9.55625 23.9593 

F-LEVEL OR TOLERANCE INSUFFICIENT FOR FURTHER COMPUlAlION 

F RAllO 
143.3571 

VARIABLE. 

TI"'E 2 
SIZE 3 
ACCCRD 8 
ACCPT 9 
ACCHwY 10 
HWYQ 12 
TRAFV 13 
RAlLO 14 
LOCAL 15 
C-Hw Y 1~ 

C-SMSA 17 
T-ROW 20 
T-RAIL ~1 
T-IHI0 22 
SIZLUS 23 
LUBSO 25 
IACCPT 27 
ICSMSA 28 
CTIME 29 
IMPSIZ 30 
LUBRLQ 34 
LURNHQ 36 
LUATRV 37 
I<QACPT 39 
I~;PII.N() 46 
TRFLUR 49 
Hloyosn 50 
LGTRFV 53 
LGRLQ 55 

TABLE A8.9 

REGRESSION MODEL R6-3 

VARIABLES NOT 11\' EQUAT JO'" 

PA~TIAL CORR. TOLERANCE 

-.01548 .0450 
.01599 .31R8 

-.03771 .0!'>21 
-.04410 .0470 
-.01498 .OO61l 
-.00425 .0557 
-.02688 .0574 

.01044 .2485 

.01453 .3621 
-.01523 .2613 

.00367 ·1046 
-.012 9 1 .0376 
-.00892 .0390 
-.05337 .0934 

.04118 .2374 
-.01490 .0003 

.02250 .0006 
-.01153 .1166 
-.01548 .0450 

.03579 .0970 

.02701 .1761 
-.00856 .0075 
-.06020 .0577 

.00253 .0774 

.01260 .0839 
-.02079 .0291 

.nt'554 .022;> 

.000j2 .0448 

.u1749 .1969 

F TO I:.NTER 

·1246 
·1330 
.7406 

1.0131 
·1168 
.0094 
.3'(60 
.0567 
.1098 
.1206 
·0070 
_0867 
.0414 

1.4852 
.8R34 
.1154 
.2635 
.0691 
.1?,,1-> 
.6669 
.179f 
.0381 

1.8913 
.Ilo:n 
.0826 
.£>248 
.319-; 
.0001 
• 1,92 

t-' 
t-' 
N 



STEP HUMBER 17 
vARIAdLE REMOvED 22 

MULTIPLE H 
R SQUARED 
STD. ~RROR FOR RESIUUALS 

ANALY~IS OF VARIANCE 

.89 03 

.7"'27 
114.27. 6Z3 1 

c.v. -= 40.3'7. 

OF' SUl'1 OF SQUARES "EAN SQUARE F' RATIO 
REG~FSSION 13*Oa2z7j6243.437~lOv6l28740~.3413 77.0598 
RESIOUAL 26?3421 47Z9331.4725 

VaRIABLES IN EWUATION 

VARIABLE COE.fFICIENT STD. ERROR 

I'-.TERCEPT = -25091013749 
SIZE 3 SZl.204!2 21~.U7393 
CSMSA 16 1128.17974 3(:)0.27712 
POPLN 17 _1::;416.9~842 6!:>::>4.1:135!!7 
LUBSIoi 25 -1 707 .88806 "'C'~.40~bO 
ACHTHF 36 !:IZ.01l708 !~.!:l3147 
NQAPT 42 -2235.37148 J51.055~4 
N<.IlRfv 43 149.89748 14.39011 
SQAPT "4 1368.16596 J4Z.3586! 
ISIzE 46 1"'1.171l::'1 330.610"'0 
LAAPT2 48 3.175~D .&3032 
LGISIZ 50 1 9S~Ij. 74839 32tJO.40918 
S(.tTBP 51 -12 61. 85213 J49 .&4931 
L.UBSIoI2 Sf, 11 4 • 62631 ';2.21 521 

13 0590S6<h96 75 

F TO REII1()Vt: • VAH lABLE 

5.872 7 Tl"1E 2 
9.81 62 Lul:l 4 
5.531 9 LUll 5 
3.4(161 Sl lEQ 6 

II.c46 9 ACtill.) 7 
3'ol·ICl47 APT B 

.Otl.S06iL • AH"y 9 
15.9704 NEH'HW 10 
5.135~ I'I"YW 11 

50.6841 TRAfv 12 
J7.4A3v RAIL.Q 13 
1J'O~11 LOCAL. 14 
lc· 6A04 Cn .. y 15 

TKr..O. 16 
THOIII 19 
TRAIL 20 
T~Y"'S 21 
LuBSIl 22 
LUtlLUt:l 23 
Lul:!LUA 24 
LubAPT 2(:) 

TABLE A8.10 

REGRESSION MODEL U5-3 

"AJo(IaSLES NOT IN EQUAT I()I~ 

PAiHIAL CORH. TOLERAt'lcE 

-.u4996 .0714 
-.009&3 .1447 
-.uI089 .2481 

.02047 .267,,-

.u7384 .3471'1 

.071 0 3 .3389 
-.Ut>409 .1 89 1'1 

.u371 8 .226 1 

.00209 .0430 
-.02301 .0518 

.01146 .221 2 
'01 154 .3692 

-.06470 .2S~O 
-.05116 .0643 
-.04259 .0615 
-.0215 0 .O54~ 
-.03471 .0383 
-.08601 .0257 
-.u2643 .1853 
-.02361 .1879 
-.v1215 .v31'" 

F TO ENTER 

.6530 

.024? 

.0310 

.1094 
1. 4309 
l.3236 
1.0165 

.36ll? 

.0011 

.1390 

.0196 
1. 34 28 
1. 0912 

.7011) 

.4143 

.1201 

.315" 
1. 9454-

.lB24 

.14"'3 

.038!) 

I-' 
I-' 
W 



SlE~ NUM8ER 1" 
VAHIAALf RfMUVtO 5~ 

MUL TIPLE R 
R 5(WARED 

.QF.I'\O 

.9370 
D37.hrC;;> 

C.V. = 28.6% 
STD. ERROR FOR RESIDUAL!) 

ANALYSIS OF VARIANCE 
DF SU~ OF snUARES ~E~N SQUARE 

REGRESSION 
RESIDUAL 

10 h916047514.6716 691604751.46 72 
260 4h51AR771. Q9h6 17~91e7.584~ 

VAHIAHLES IN EQUATION 

VARIAHLE COEFFICIE~T Sfn. ERROR F 10 REMOVE • 

INTERCEPT = -7151.H~631 
POPLN 17 IP95.0710A 676.41612 7.8492 
LUI:lSIZ 22 -131.11956 4{1.95969 10.2476 
LBAPT2 29 -1.58974 .31411 lA.o':lH 
LUtlTKN 30 46.76546 7.6~812 3 7 • 585 1 
5Q[S[Z 38 536.53570 52.38137 104.9165 
NONa 40 ?16.39129 25.094 Al 74.35~2 
ACHHIF 45 .013tl? .00396 12.1553 
lA"T 49 2721.99b(10 lR3.85046 21 9 .2025 
LGIAPT 51 -4410.53246 641.0 9 582 47.3300 
LAAP12 54 2.14695 .3004 4 51.0 65 1 

F RAllO 
3A6.5468 

v Ail! A~L E 

TIME 2 
SIZE 3 
LUB 4 
LU A ~ 

SITEQ b 
ACBD 7 

APT H 
AHWY 9 
NEIGHQ 10 
HIrIYQ 11 
TRAFV 12 
RAlLO 13 
LOCAL 14 
CHWy 15 
C5"SA 16 
TKNOW 18 
TROI<. 19 
TRAIL 20 
TRyPS 21 
',QAP T 23 
LUI:lLUA 24 
LUB5Q 25 
LURA'" 26 
LURAHW 27 
UIRNQ 28 
LUALUA 31 
LUATRF 3£ 
LUAAPT 33 
ACRl)2 3" 
AHIo2 3<;' 

TABLE AB.ll 

REGRESSION MODEL U5-3 

VAHIABLE5 NOT IN EQUAT[ON 

PART lAL CaRR. TOLERANCE 

.04435 .25110 

.0395 .. .7504 
-.06449 .3586 
-.OJ2 9 3 .h689 

.02748 .3743 
-.05531 .04h5 
-.02192 .0401 
-.05260 .4554 
-.06610 .0249 

.06 131 .29 36 

.04392 .2h~9 

-.03480 .4381 
.04442 .5529 

-.05706 .4780 
-.03202 .3276 

.('4452 .2499 

.04440 .2485 

.04212 .2">10 

.03073 .~912 
-.01528 .0318 
-.04355 .3769 
-.02172 .3876 
-.03503 .0042 
-.04789 .6272 
-.05105 .1226 
-.03011 .6221 

.00935 .2865 

.01329 .0268 
-.02867 .1633 
-.0~199 .5333 

F TO ENTER 

.510" 
.400;.6 

\.0817 
.2>112 
·1958 
.7948 
·1245 
.71 RI 

1 ·1365 
.977 2 
.So05 
.3140 
.Sl?O 
.~4hO 
.;>6<;9 
·'i143 
.511'-' 
·4604 
.2448 
.nl-n5 
.49?1 
·1223 
.31A2 
.59<;4 
.6767 
.2351 
.02;>6 
.0457 
• ?J30 
.9990 

t-' 
t-' 
+' 
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FIGURE A6.6.: NEIGHBORHOOD QUALITY INDICES, SEALY 



A= index before IH-IO 
8= index after IH-IO 

= General areawide index 

FIGURE A6.7.: RELATIVE PARCEL LOCATION RATINGS, SEALY 
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FIGURE A6. 8.: STREET ADJUSTMENT FACTORS, SEALY 
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ANNOTATED LIST OF RESEARCH REPORTS 

Ashley, R. H., and W. F. Berard. "Interchange Development Along 180 Miles of 
1-94." Highway Research Record No. 96, Highway Research Board (1967), 
pp 46-S8. 

A study of land use related to interchange type (full, partial and closed 
interchanges) and interchange location (major city, secondary city, small 
town, rural) (Michigan). Also examines land value and gallonage for 
service stations. 

Babcock, W. F., and S. Khasnabis. '~and Use Changes and Traffic Generation On 
Controlled Access Highways in North Carolina." North Carolina State Univ­
ersity at Raleigh, 1971, pp 1-20. 

A study of 221 interchanges along a total of SSO miles of controlled access 
freeway in North Carolina. Investigation of land development and land use 
in the interchanges for urban, suburban and rural areas. 

Bardwell, G. E., and P. R. Merry. 'Measuring the Economic Impact of a Limited­
Access Highway on Communities, Land Use, and Land Value." Bulletin 268, 
Highway Research Board (1960), pp 37-73. 

Study of the influence of U.S. 85 and U.S. 87 on business activity and land 
values in certain bypassed Colorado communities. Business activity ex­
pressed by sales tax collections, land values by sales price per acre. 
Land values seems to decline with increasing distance from an urban com­
munity. 

Beimborn, E. A., B. P. Nedwek, and C. R. Ryan. "An Evaluation of the Feasibility 
of Social Diagnostic Techniques in the Transportation Planning Process." 
Highway Research Record 410, Highway Research Board (1972). 

Survey (questionnaire) which shows demographic characteristics, attitudes 
towards transportation services, attitudes towards non-transportation 
services, and analysis of freeway support and opposition to a freeway 
project in Milwaukee. 

Bone, A. J., and M. Woh1. 'Massachusetts Route 128 Impact Study." Bulletin 
227, Highway Research Board (1959). 

The principal impact of route 128 (circumferencing Boston about 60 miles 
from CBD) has been the channeling of industrial development into the towns 
through which it passes. Residential development has also been stimulated 
in areas along the highway. 

Bouchard, R. J., E. L. Lehr, M. J. Redding, and G. R. Thomas. "Techniques for 
Considering Social, Economic, and Environmental Factors in Planning 
Transportation Systems." Highway Research Record No. 410 (1972), pp 1-7 . 

Use of an "urban planning matrix" as a tool in the comprehensive transpor­
tation planning process. Nothing is explained about how to find the value 
of the different factors which are the elements in the matrix. 

124 



Bowersox, Donald J. "Influence of Highways on Selection of Six Industrial 
Locations." Bulletin 268, Highway Research Board (1960), pp 13-28. 

125 

A group of industrial firms were interviewed about the importance of 
location adjacent to freeway access. The influence of highway facilities 
on the selection of these plants was considered as important, but not 
critical (Michigan). 

Buffington, J. L., and H. G. Meuth. "Economic Impact Restudy, Temple, Texas." 
Texas Transportation Institute, Bulletin 27 (1964). 

Restudy of the economic impact of the new bypass route of IH35, Temple. 
This study includes a second "after construction period" - otherwise it is 
the same as a previous study, TTl Bulletin No. 14 (1960). 

Buffington, J. L. "Economic Impact Study, Rura 1 Area East of Houston, Texas." 
Texas Transportation Institute, Bulletin 37 (1967). 

The economic impact of IHlO on a rural area, about 15 miles east of Houston, 
Texas. Changes in land values, land use, and business activity. 

"Economic Impact Study, Chambers County, Texas." Texas 
Transportation Institute, Bulletin 39 (1967). 

A study of the economic impact in a study area in Chambers County, Texas, 
along a 14 mile-long section of IHlO. There was no other route before the 
construction of IHlO, and land use was agricultural. The study includes 
changes in land values, land use and business activity. 

"Economic Impact Study, Huntsville, Texas." Texas Transpor­
tation Institute, Bulletin 38 (1967). 

A study of the impact of IH45 on Huntsville, Texas. Influence on land 
values, land use, business activity, travel patterns and general community 
development. 

"Economic Impact Study, Conroe, Texas." Texas Transportation 
Institute, Bulletin 40 (1967). 

A study of economic impact of IH45 on Conroe, Texas. Includes land values, 
land use, business activity, travel patterns, and general community devel­
opment. 

IIEconomic Impact Study, Waxahachie, Texas." Texas Transpor­
tation Institute, Bulletin 35 (1966). 

An economic impact study of IH35E on Waxahachie, south of Dallas. Includes 
changes in land values, land use, business activity and other economic 
considerations. 

"Economic Impact Study, Merkel, Texas." Texas Transportation 
Institute, Bulletin 36 (1966). 



, 

Brinton, Jr. J. H., and J. 
on Nearby Property." 
Report No. 75 (1969). 

126 

N. Bloom. "Effect of Highway Landscape Development 
National Cooperative Highway Research Program, 

Physical disturbance (noise, vibration) on 800 properties adjacent to 
highway is analyzed to find the correlation to differences in property 
values. Concludes that sound from trucks is the most objectionable 
highway disturbance to residential areas. 

Burke, D. E., J. L. Buffington, H. G. Meuth, W. G. Adkins, and D. Schafer. 
"Attitudes, Opinions, and Expectations of Businessmen in a Planned 
Freeway Corridor." Texas Transportation Institute, Study 2-1-71-148, 
Research Report 148-2. 

Discussion of how businessmen obtain information about a freeway project, 
their attitudes (pro vs. con), preferences with regard to freeway location 
and design, and expectations about how the freeway will affect their 
business decision-making. 

Charles River Associates, Inc. 'Measurement of the Effects of Transportation 
Changes." National Technical Information Service Report PB-213 491 
(September, 1972). 

The report discusses methodologies used in previous studies, analyzes the 
problem of measuring urban transportation impacts. Also discussion of the 
theory of transportation impact, relevant variables, and guidance to exist­
ing sources of information (data). 

Cribbins, P. D., W. T. Hill, and H. O. Seagraves. "Economic Impact of Selected 
Sections of Interstate Routes on Land Value and Use." Highway Research 
Record No. 75, Highway Research Board (1965), pp 1-31. 

An effort to find the influence on land value and use by use of multiple 
regression techniques. Great variations for different sites. Land value 
f (size of parcel, year of sale, vacant -non-vacant land use, rural-urban 
land use, subdivision, roadside, alternate roadway, distance to right-of­
way, distance to CBD, distance to access: 

Dansereau, H. Kirk. ''Five Years of Highway Research: A Sociological Perspective." 
Highway Research Record No. 75, Highway Research Board (1965), pp 76-81. 

Discusses various highway-community relationships, namely, population, 
changes in levels of linving as measured by a social class rating, community 
values as evidenced to an extent by attitudes expressed, and degree of 
community organization as ascertained through use of an Index of Community 
Complexity. Sites studied in Pennsylvania - Monroeville (Pittsburgh), 
Blairsville (Indiana County) and four interchanges near York. 

Dansereau, H. K., R. A. Rehberg, and J. R. Maiolo. '~pecified Social Determinants 
of Attitudes Toward Community Planning and Zoning." Pennsylvania State 
University (1966). 

Study of attitudes toward planning and zoning in interchange communities, 
and identification of some factors related to differences in those attitudes. 



127 

Ellis, Raymond H. "Toward Measurement of the Corrnnunity Consequences of Urban 
Freeways." Highway Research Record No. 229, Highway Research Board (1968), 
pp 38- 52. 

This article proposes a strategy for quantitative estimation of community 
consequences of urban freeways. Discussion about how to consider community 
consequences and transportation impact on the existing community linkages. 

Ellis. R. R., and R. D. Worra1. "Towards Measurement of Community Impact: The 
Utilization of Longitudinal Travel Data to Define Residential Linkages." 
~R~iwg_h_w_a~y~R~e~s~e~a_r_c_h_R~e~c~o~r~d_N~o~. __ 2~7~7, Highway Research Board (1969), pp 25-39. 

An effort to present a methodology for using residential linkages as a 
strategy for measuring community impact of transportation projects. 

Eyerly, Raymond W. '~and Use and Land Value in Four Interchange Communities: 
An Interim Report on the York Study." The Pennsylvania State University, 
1968. 

The study included all properties within two miles of the interchanges. 
It investigates the rate of formation of new properties, types of land 
uses, and changing land values. 

Fabbroni, Lawrence P. '~and Use Development at Interstate Interchanges in 
Indiana." Joint Highway Research Project, Purdue University, Project 
C-36-70D, May, 1973, pp 1-85 and appendices. 

Brief review of past research in this area: collects data from 102 
interchanges along 8 interstate sections and makes an effort to set up 
a model to determine the extent of land use development along crossroads 
(1 mile to each side). More detailed studies of 10 intersections and 
discussion of available planning tools which might have been used in one 
of the "case areas." 

Fleishman, Edward R. 
a Small City." 
May, 1968. 

"The Impact After Seven Years of a Highway Improvement in 
Joint Highway Research Project C-36-64D, Purdue University, 

Study from Lafayette, Indiana (population 62,000 in 1967), considering 
changes in traffic patterns, accidents, travel times, and to some degree 
land use, values, due to construction of a new bridge over Wabash River. 

Franklin, William D. uThe Effect of Access on Right of Way Costs and the Deter­
mination of Special Benefits. Texas Transportation Institute, Research 
Report No. 82-1F (1968). 

The effects of granted access contrasted with non-access on amount paid 
for damages connected with property acquisition. 

Frey, J. C., H. K. Dansereau, R. D. Pashek, and A. Twark. '~and Use Planning 
and the Interchange Connnunity." Bulletin 327, Highway Research Board 
(1962). 

Discussion of land-use adjustment at interchange locations and importance 
of land-use regulations and control in preserving highway efficiency. No 
methodology to predict development which will take place at the interchange. 



• 

128 

Garrison, Hilliam L. ''Land Uses in the Vicinity of Freeway Interchanges." 
University of Washington, December 1961. 

Discussion of simulation models of interchange - urban growth and develop­
ment, a deterministic land development model, and the problems of estima­
tion of supply and demand in the vicinity of freeway interchanges. 

Goldberg, Michael A. "Economics of Transportation Corridors: Further Empirical 
Analysis." Highway Research Record 410, Highway Research Board (1972), 
pp 37- 51. 

Study of 325 properties within 0.2 mile of the Trans-Canada Highway 
(Vancouver). Showed that even the properties closest to the freeway 
only increased at a compound annual rate of 2.85 percent net inflation 
(properties in Richmond as a whole 5.23 percent net inflation). 

Greenbie, B. B. "Interchange Planning in Rural Area." Traffic Quarterly, 
April, 1970, pp 265-278. 

Example of interchnge area planning (1-90 and 1-74) in Monroe County, 
Wisconsin. 
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