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• THE EASE of movement of people, goods, and ideas is a prerequisite to the proper 
functioning of modern society. Developments in highway, r a i l , and air transportation 
and in telephone, radio, and television communications are linking together communi
ties and segments of communities despite their normal geographic separation. 

In 1959, a research project was initiated by the Bureau of Community Planning of 
the University of Il l inois and sponsored by the University, the Il l inois Division of High
ways and U . S. Bureau of Public Roads, to study one f o r m of inter-community linkage 
( t raff ic) in one particular locale (east central Illinois) at one particular t ime (an av
erage spring weekday in 1958) and between one central community (Champaign-Urbana) 
and the communities located around i t . 

The ultimate objective of this project is to relate inter-community t r a f f i c data be
tween Champaign-Urbana and other communities i n east central I l l inois with the com
munities' population, economic, locationai, and land-use data that are thought to be 
relevant to the t r a f f i c generated between them and Champaign-Urbana. These relation
ships are e^qiressed in the f o r m of statistical formulas or models. 

SCOPE, PURPOSES AND PROCEDURES 

One of the f i r s t tasks of the project staff has been to conduct a survey of the l i t e ra 
ture on mter-comraunity linkage m general and inter-community t r a f f i c , in part icular . 
The purposes of the li terature survey have been the followmg: 

1. To provide the project staff with general background and knowledge on inter
community linkage and t r a f f i c . 

2. To identify f r o m existing literature the current hypotheses essential to the de
velopment of an analytical f ramework to use in the project . The major emphasis in 
this survey has been on identifying the variables that past researchers have determined 
as affecting inter-community t r a f f i c , not on how these variables can be related to each 
other in a mathematical formula . This latter consideration w i l l be covered in a sub
sequent report dealing with the f o r m of the mathematical formulas that w i l l be used in 
this project . 

3. To relate these hypotheses to the present project. 
4. To compile an annotated bibliography that could be of use in other projects deal

ing with inter-community t r a f f i c . 

The concept of inter-community linkage is a broad concept that cuts across a num
ber of disciplines and fields of study. The f i r s t effor t in this survey was diverted 
towards identifying these disciplines and the li terature available in these f ie lds . 

This was accomplished f i r s t by interviewing a nuniber of University of I l l inois 
faculty members f r o m the fields of economics, business, planning, t r a f f i c engineering, 
communications, geography, government, and sociology. Lists of relevant reference 
works and li terature were obtained during these interviews. 

The items in the bibliography were then reviewed and abstracted. These annotated 
selected references are included in the Appendix. The body of this report consists of 
a review of the findings of the survey. Other reports in this project include "Descrip
tion of Regional Tra f f i c Patterns in the Champaign-Urbana Area, " by George W. Green
wood, project investigator; " A Multiple Gravity System f o r a Study of Regional hi ter-
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Community T r a f f i c , " by Aly M . Shady, project statistician; George W. Greenwood, 
project investigator; and George T. Marcou, project supervisor; and a f inal report 
which is in preparation. 

MEASUREMENT OF INTER-COMMUNITY LINKAGE 

Four elements in the definition of linkage recur through the l i terature: the item that 
is moved, the two or more geographic areas between which this movement occurs, the 
channels through which the movement occurs, and final ly, the purpose of this move
ment. A l l four elements of this definition are variable depending on the form of-linkage. 

The foUowing are some examples taken f rom the li terature surveyed: 

1. The number of telephone calls exchanged between arbi t rary selected cities {I). 
2. The number of tourists entering the State of Washington by State of residence (1^). 
3. The number of downtown shoppers f r o m various residential areas within a 

city (2). 
4. The number of automobUes f rom different States entering Mount Rainier, Glacier, 

Yosemite, and Yellowstone National Parks (1). 
5. The quantity of household goods moveB by moving van between arbi t rary selected 

cities (1). 
These measures indicate that linkage involves the following: 

1. Items that move or are moved; items of communication, people, vehicles, or 
goods. 

2. Two or more geographic areas that are linked: parts of a city, cit ies. States, 
regional, statewide, or national fac i l i t ies . 

3. Channels through which linkage occurs: highways, raUways, airways, or tele
phone lines. 

4. Purpose or purposes for which linkage occurs: recreation, shopping, or aU-
purpose. 

Linkage then can be broadly defined as a relationship between two geographic areas, 
involving the movement of items of communication, people, vehicles or goods between 
them, along certain channels and for certain purposes. A f i f t h element of definition, 
essential to measurement, i s that of the time interval within which linkage is observed 
and measured. 

The data obtained during the 1958 comprehensive origin and destination survey of 
the Champaign-Urbana area provide the following information for measuring inter
community t r a f f i c (a f o r m of linkage) between Champaign-Urbana and the communities 
around i t . 

Items which move or are moved include the following: 
1. The number of vehicle-trips produced by vehicles garaged in Champaign-Urbana 

and attracted by individual communities in east central I l l inois . 
2. The number of person-trips produced by Champaign-Urbana residents and at

tracted by individual communities i n east central I l l inois . 
3. The number of vehicle-trips produced by vehicles garaged in individual com

munities in east central Ulinois and attracted by Champaign-Urbana. 
4. The number of person-trips produced by residents of individual communities in 

east central I l l inois and attracted by Champaign-Urbana. 

The two geographic areas Unked are the Champaign-Urbana urban area on one hand and 
the population centers and ru ra l zones surrounding Champaign-Urbana, on the other. 
Population centers include both incorporated and unincorporated communities that are 
identifiable by name. Rural zones have been defined for Champaign County. Both of 
these are referred to as communities. 

The channels used in this case are the highways, roads, and streets that connect 
Champaign-Urbana to i ts surroundings. 

The purposes for which inter-community t r a f f i c occurs have been categorized in 
the survey as "work, business, medical and dental, school, pleasure, shopping, eat 
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meal, overnight, and a l l others." The total t r a f f i c linkage resulting f r o m the summa
tion of a l l t r ips is of course an "all-purpose" total. 

The time increment for which these data are available is an average 24-hr spring 
weekday in 1958. 

Some observations should be made regarding the scope of project IHR-69 in relation 
to other studies found in the l i terature: 

1. The project deals with only two items of linkage: motor vehicles and their 
passengers. 

2. One of the two geographic areas linked is always Champaign-Urbana. 
3. The project deals with only one regional situation. Whether relationships de

rived f rom this project are applicable to other regional situations is open to question 
and testing. 

4. The project deals with 1958 spring weekday t ra f f i c only and cannot take into ac
count weekend or seasonal variations, or changes f rom one year to another. 

MAJOR HYPOTHESES ADVANCED 

The total t r a f f i c interchange between two communities may be regarded as the sum
mation of two types of movement: t r ips produced by the f i r s t community and attracted 
by the second together with their return t r ips , and t r ips produced by the second com
munity and attracted by the f i r s t , including return t r ips . A community's capacity to 
attract t r ips is not necessarily the same as its capacity to produce t r ips . For this 
reason, the li terature survey was geared to identifying the variables that affect both 
t r i p production and attraction as well as those that affect t r i p production or t r i p at
traction alone. 

1. A community's capacity to produce t r ips to another community or to attract 
t r ips f rom that community is a function of the travel f r ic t ion between them. 

This i s a widely accepted and well-demonstrated hypothesis based on the assumption 
that the greater the distance f rom a population center, the smaller the influence of that 
center ( ^ , 28). Questions raised in the literature concern the ways of measuring travel 
f r i c t i on or distance between communities. 

Distance has been measured in terms of actual mileage or t ravel t ime . Distance has also 
been measured in terms of cost of t ravel including direct transportation costs such as the 
cost of motor fue l consumed or indirect costs resulting f r o m delay or fatigue (3). Of these, 
time-distance appears to be the most appropriate to inter-community t r a f f i c studies be
cause i t can take into account factors that affect the movement of motor vehicles such as 
t r a f f i c congestion, road conditions, or topography. 

The li terature suggests that the impact of distance on the extent of inter-community 
t r a f f i c is not uniform. I t is suggested that the distance factor itself is a variable that 
is affected by the size of population of communities linked, or by the magnitude of the 
distance involved (4). Another consideration regarding the variation in the impact of 
the distance factor i s the difference i n value placed by people on distance depending on 
the purpose of the t r i p (27). People are wi l l ing to travel longer distances for medical 
purposes, for example, than for shopping purposes, or fo r less frequent t r ips than for 
daily t r ips . Finally, there i s a great likelihood that the impact of the distance factor 
w i l l vary depending on whether t r ips produced or t r ips attracted are under considera
tion. 

In project IHR-69, i t i s proposed that time-distance between Champaign-Urbana and 
other communities in east central I l l inois be used as a measure of travel f r i c t i on . It 
is also proposed that the diversity in the impact of distance on inter-community t r a f f i c 
be taken into account. 

2. A community's capacity to produce or to attract t r ips is a function of its popula
t ion size. 

The assumption in this hypothesis is that the larger the population of a community, 
the greater its influence and the more l ikely i t is to produce and attract t r ips {1, 28). 
This is also a widely accepted hyimthesis whose validity has been demonstrated in a 
number of empirical studies. Population size has been used as a measure of a com-
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munity's importance as a re ta i l trade center (4) or as a center of absorption in migra
tion studies (5, 6). I t has also been used as an indication of a community's capacity 
to produce anB attract t r ips in studies in I l l inois , Michigan, and Washington (1). 

But some researchers have cri t icized the use of population size as a measure of a 
community's t r a f f i c generation potential on the grounds that size alone does not reflect 
the social or economic structures of the community, factors that are believed to be of 
significance in t r a f f i c generation. In answer, some researchers state that population 
size is a reliable indicator of a community's economic importance. In other cases, 
population size has been modified by the addition of factors accounting fo r differences 
in the sex, education, and other characteristics of the population. Similarly, popula
tion size data has been supplemented with indexes of the community's economic struc
ture, such as assessed valuation or banking resources. 

There has been sufficient evidence advanced to demonstrate that population size in 
itself is a reliable e n o u ^ index of a community's ability to produce and attract t r ips 
(2). In project IHR-69, population size as a measure of this ability w i l l be tested. If 
i t is found unreliable, i t w i l l be supplemented by other data pertaining to the communi
ty's structure. 

3. A community's capacity to produce t r ips is a function of the extent of car owner
ship in the community. 

This hypothesis i s derived f r o m recent investigations of the t r a f f i c generation of 
residential areas (2, 7, 8, 9, 2]) and has found application in at least one inter-com
munity t r a f f i c study in the State of New Jersey {10). 

In these studies, the average number of cars owned per dwelling unit was found to 
correlate highly with residential t r i p production. Similarly, the total number of cars 
in a residential area was also found to correlate highly with the number of t r ips pro
duced by the area. 

This method of measuring a community's capacity to produce t r ips may be prefer
able to the use of population size, because the former gives an indication of population 
size as wel l as the abili ty of community residents to t ravel . The difference between 
using car ownership and population size is particularly important where the per capita 
car ownership is not uniform for a l l communities linked. 

In project IHR-69 both car ownership and population size w i l l be tested to determine 
their relative rel iabi l i ty as indexes of a community's ability to produce t r ips . 

4. A community's capacity to produce or to attract t r ips varies f r o m one purpose 
to another. 

This recognizes that the degree of influence of a community over the surrounding 
area is not uniform for a l l functions performed by the community. The existence of a 
hierarchy of functions that a central city performs fo r its hinterland has been demon
strated in general studies (11) and in studies dealing with the Lansing, M i c h . , area (12), 
the Champaign-Urbana areaTl3), and the Springfield, m . , area (14). 

In this project, the extent of inter-community t r a f f i c is expected to vary with the 
purpose for which t r ips are made. Therefore, different mathematical models w i l l have 
to be developed for each purpose. Because the pattern of inter-community t r a f f i c is 
l ikely to vary for each purpose, the variables that w i l l be related to t r a f f i c are also 
l ikely to be different i n each case. 

5. A community's capacity to produce or to attract t r ips for any one person w i l l 
vary within that purpose. 

This hypothesis recognizes the difference between activities of a local and those of 
a regional nature, within any one purpose category. As an i l lustration, shopping for 
groceries has often been mentioned as an activity l ikely to take place within the com
munity of residence; by contrast, shopping for apparel is an activity that may generate 
a large amount of regional t r a f f i c (9, 11, 13). 

Most of the purpose categories in the Champaign-Urbana t ra f f i c survey are broadly 
defined and do not take into account these intra-purpose variations. It w i l l be neces
sary to determine f o r each purpose category which activities are of a local nature and 
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which are of a regional character. Two sources of information are available to assist 
in these determinations: the findings in the literature survey and the analysis of the 
types of establishments in Champaign-Urbana which attract regional t r ips for each 
purpose. Both of these sources w i l l be used in the project. 

6. A community's capacity to attract t r ips is conditioned by competition with other 
communities. 

This recognizes the limitations put on a community's area of influence by competing 
communities, and the overlapping nature of community influence. This is taken into 
account in delimiting the pr imary regional labor markets and trade areas of communi
ties (15). 

In the l i terature, a procedure is established to define the point of equilibrium at 
which the influences of two competing communities are equal. This is accomplished 
through the use of population size and distance data. An adaptation of this procedure 
can be developed to measure competition as a variable in inter-community t r a f f i c . In 
project IHR-69 i t is proposed to develop such a measurement and to incorporate com
petition as a variable in the inter-community t r a f f i c models. 

7. A community's capacity to attract t r ips is a function of the "attractiveness" of 
the community with respect to the purpose of the t r i p . 

How to allocate t r ips produced by residential areas to non-residential "attractions," 
or on what basis to distribute t r ips produced by one part of a community to a l l other 
parts has been the subject of a number of recent research activities (9,10,16). 

The use of land area and building floor area classified by use have been suggested 
as units of t r a f f i c generation (17, 26). These measurements are not practical in this 
project because the cost and time involved in obtaining land-use and building f loor 
area data for a large number of communities would be prohibitive. Other suggestions 
f o r measuring the "attractiveness" of an area with respect to the purpose for which 
t r ips are taken, are reviewed next under each purpose category. 

A. Work purposes 

The purpose "work" applies to t r ips made to the location of a person's place of 
employment (such as a factory, a shop, a store, or an office) and also to locations 
that must be visited in performing a normal day's work (18). 

Migration and commuting studies indicate that "economic opportunity" is a major 
determinant of movement between communities (5, 6, J^). More specifically, the 
existence of a surplus of labor supply in one community coupled with an expansion in 
the economy of another community is a prime factor i n causing a permanent (migration) 
or recurr ing (commuting) movement of workers f r o m one community to the other. 
Also, i n ru ra l areas, farmers located around a community with an expanding economy 
w i l l often work in that community for income not connected with their farms (12). 

The number of workers employed in work places located within the community has 
been suggested as a measure of a community's capacity to attract work t r ips (9,17). 
This number includes community residents as wel l as commuters. I t would appear 
that the number of workers would be a more useful measure i f i t is related to the 
number of workers residing in the community, or in case this is not available, to the 
population of the community (29). 

I t has also been suggested that work places employing a substantial number of 
workers tend to attract the larger portion of community workers. There is some ques
tion as to the employment size level at which a work place ceases to be a local concern 
and becomes a work place of regional significance. 

In project IHR-69, a series of tests w i l l be undertaken to determine whether total 
employment, or employment in work places of various sizes is a better measure of a 
community's ability to attract work t r ips . 

B. Business purposes 

"Business" refers to tr ips made to complete transactions not considered part of a 
person's regular employment. Examples are t r ips to the bank to transact business, 
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to the post office to maU a letter or package, and to an office to pay a biU {18). 
This purpose category presents some diff icul t ies . A business t r i p could conceivably 

be undertaken to any type of establishment or land use. Past research to establish a 
basis for measurement of business t r i p attraction is scarce and inconclusive. There 
are suggestions in the li terature that business t r ips may be considered as shopping 
tr ips (9), but l i t t le evidence exists to warrant this. 

One type of business activity (banking) is often referred to in the l i terature, as an 
activity as l ikely to be found in small communities as in central cities {11, 13, li). 

In this project many ways of measuring a community's abUity to attract Business 
tr ips w i l l have to be tested. These may include the total number of establishments i n 
the community, the number of selected establishments, or the number of types of estab
lishments. To indicate the magnitude of activity of these establishments the size of 
their employment may also be used. 

C. Medical and dental purposes 

This is one of the more precisely defined purposes and refers to t r ips made for con
sultation about health with doctors and dentists {18). 

The literature indicates that medical and dental services are predominantly found in 
the central cities and are tending toward centralization away f rom smaUer communities 
{11, 13, ^4) . But no specific ways of measuring a community's capacity to attract 
t r i p s l b r this purpose were found in the l i terature. Here again some testing is neces
sary. Among the measures that are available are the number of medical and dental 
professionals in the community, the number of beds in the community's hospitals and 
clinics, and the number of persons employed in these institutions. 

D. School purposes 

"School" refers to t r ips by students who are actuaUy attending school. This includes 
public and private schools, universities, coUeges, h i ^ schools, etc. (^8). 

Of the many types of institutions covered by this definition, only a few may be of 
regional significance. These include major private schools, technical schools, coUeges, 
and universities. 

Here again no specific measurement suggestions were found in the l i terature. Some 
measures to be tested include the number of students registered in these regional ins t i 
tutions or the number of teaching and non-teaching staff employed. 

E. Pleasure purposes 

"Pleasure" refers to cultural t r ips made to church, civic meetings, lectures, and 
concerts as well as t r ips to attend parties or to vis i t friends. Also included are t r ips 
made for golfing, fishing, movies, bowling, etc. (18). 

This broad-purpose category includes t r ips to residential areas,to public and semi-
public faculties as well as to commercial recreation establishments. Because no at
tempt has been made at differentiating between t r ips taken to these largely different 
types of facult ies, l i t t le is known about their traffic-generating patterns (10). 

Also, the rapid changes that are currently taking place in leisure-type activities 
tend to render obsolete much of the research that has taken place and to complicate 
the problem of measuring a community's capacity to attract pleasure t r ips . 

Findings in the li terature indicate a large degree of interdependence between ru ra l 
areas, small communities, and central cities in regard to pleasure t r ips . Rural and 
smaU community residents are wi l l ing to travel some distance to patronize a central 
ci ty 's recreation faculties {13), yet they also attempt to decrease their social depend
ence on the central city by strengthening the role of local schools, churches, commun
ity centers, and civic organizations in the social sense {1^. SimUarly, central city 
residents seek to occupy their leisure time with activities that require large amounts 
of open space, seldom found within the confines of the city l i m i t s . 

The lack of precise definition as to what constitutes a "pleasure" t r i p coupled with 
the h i ^ degree of interdependence of ru ra l areas, small towns, and central cities in 
matters of recreation suggest that a meaningful measure of a community's abUity to 
attract pleasure t r ips must rest on two premises. The f i r s t is that the variety of 
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types of establishments that attract pleasure t r ips suggest that the measure would be 
of a composite nature taking into account both social and commercial recreation. 
Among the measures available to arr ive at this composite measure are the resident 
population of a community, the number of public and semi-public institutions, and the 
number and employment of commercial recreation establishments of regional s igni f i 
cance. The second premise is that when t r ips produced by Champaign-Urbana res
idents are under consideration emphasis w i l l be placed on the types of recreation f ac i l 
i t ies located outside the twin cities which attract these pleasure t r ips . Similarly, 
when t r ips produced by residents of other communities are analyzed, emphasis w i l l be 
placed on the types of establishment within Champaign-Urbana which attract these 
pleasure t r ips . 

F. Shopping purposes 

"Shopping" applies whenever a t r i p is made to do some shopping but also includes 
"window shopping" (without purchase), t r ips for repairs to automobiles, radios, etc. , 
and for personal services such as haircuts, cleaning and pressing clothes, etc. (18). 

Shopping practices have received a large amount of research. The existence of a 
heirarchy of types of goods in terms of the distance that consumers are wi l l ing to 
t ravel to make purchases and in the case of small communities, i n terms of the per
centage of goods purchased out of town, has been established in a number of studies 
ill, 13, 14, 20). These studies indicate that consumers f r o m ru ra l areas or small 
communities tend to purchase shopping goods (apparel and furniture) i n the central 
ci ty and convenience goods (food and drugs) either i n the small community or in the 
central c i ty . 

Various ways of measuring a community's capacity to attract shopping t r ips are 
suggested in the l i terature, for convenience goods, the floor area in food stores and 
drug stores (9); f o r shopping goods, the f loor area in apparel (2, 9); fo r a l l goods, or 
i f the data are available by type of goods sold, dollar sales {VjT, and the number of 
business units (21). 

In project IHR-69, the following types of data w i l l be tested to measure a commun
i ty ' s capacity to attract shopping t r ip s : the total number of re ta i l and service estab
lishments by type of goods sold, their number, their employment and their re ta i l sales 
volume in dollars. 

G. Eat meal, overnight, and a l l other purposes 

In terms of inter-community t r a f f i c analysis, these purpose categories are consid
ered to be of l i t t l e significance. 

USES AND APPLICATIONS OF INTER-COMMUNITY TRAFFIC 
MODELS AND INFORMATION 

Highway and Road Classification 

Inter-communlty t r a f f i c data provide a basis for determining the functional use of 
highways and roads. They indicate to what extent a particular highway or road segment 
is of service to municipalities, unincorporated communities, r u r a l townships, counties, 
the State, and the nation. They can therefore serve as a basis for assigning adminis
trative responsibility for that segment to one or more units of government and to indi
cate joint interests that different units of government have in that particular segment. 
They also establish a basis for defining financial policy for construction and main
tenance of highways and roads. Inter-community t r a f f i c analysis has been used fo r 
this purpose in I l l inois , Michigan, and Washington (1, 22). 

Regional Analysis and Planning 

There is a need in the fields of regional analysis and planning to continually develop, 
test out, and refine fundamental relationships that give insight into the structure of 
regions. In turn these relationships f o r m a basis fo r getting specific answers to prob
lems of regional development (4). The relationship between communities, part icularly 
in the light of the different functions performed by these communities, is an important 
area fo r further exploration. 
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To define an all-purpose planning region f o r a central ci ty i t has been suggested that 
the c r i t e r ia include the city 's re ta i l trade area, the area f r o m which the city draws its 
labor, the area over which its institutions, hospitals, theatres, clubs are used by the 
population of surroundmg areas and communities (23). Inter-community t r a f f i c data 
can be used to define a l l of these areas. 

In planning fo r regional land-use faci l i t ies such as shopping areas and industrial or 
employment centers, inter-community t r a f f i c data provide a basis f o r estimating the 
extent to which these faci l i t ies are needed and w i l l be used by the population of the com
munities in the region, and m some measure f o r defining parking and circulation needs 
resulting f r o m the development of these fac i l i t ies . Inter-community t r a f f i c analysis 
can also be used in the formulation of policy in highway planning (24). For example, i t 
can be used in locating, designing, and maintaming highways and roads that play or 
could play a key role in l inking communities in the region, and in drawmg the implica
tion of alternative highway improvements on the inter-community structure of the region. 

Community Analysis and Planning 
One of the more significant results of inter-community t r a f f i c studies is the insight 

these give into a community's dependence on outside sources for the satisfaction of its 
daily or recurrent needs. This forms a basis fo r indicating to the private and public 
interests in the community the kinds of new services in which they should be able to 
compete successfully with other communities in the region and the types of existing ac
t ivi t ies that they should strengthen and maintain. 

Impact Studies 
Community linkage studies undertaken at various intervals and particularly after the 

development, expansion, or contraction of major local and regional faci l i t ies (new 
shopping centers, major parks, mdustries. Interstate h i^ways ) could f o r m the basis 
f o r "before and after" studies to estimate the effect of these changes on the regional 
structure. 

Inter-Community Tra f f i c Models 
At the present t ime, the most prevalent method of obtaining the t r a f f i c data necess

ary fo r regional or urban highway planning is through the long and costly process of 
undertaking or igin and destination surveys (18). 

Highway, city, and regional planners have recently been using t r a f f i c survey data to 
develop mathematical models that, as they are refmed, may be used to approximate 
actual t r a f f i c movement. In a broad sense these models provide a more scientific ap
proach to the development of h i ^ w a y and land-use policies (25). 

Appendix 
ANNOTATED SELECTED REFERENCES 

MYLROIE, WILLA 
"Evaluation of Interci ty-Travel Desire" 
Factors Lifluencing Travel Patterns (Washington: National Academy of Sciences, 
National Research Council, Highway Research Board Bulletin 119, 1956) pp. 69-92. 
Highway t ravel between cities is expressed in formulas dealing with the "total 
desire" fo r t ravel . Measures take into account the desire fo r personal t ravel , 
and to a lesser degree, the desire to move goods f r o m one center to another. 
General propositions discussed include (a) the larger the population of a center, 
the more influence i t w i l l exert; (b) the greater the distance f r o m a population 
center, the less influence that center w i l l exert; and (c) these two propositions 
can be combined mto a mathematical f o r m s imi la r to the law of attraction between 
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physical masses. A test made of origin and destination t r a f f i c data f o r 22 pairs of 
cities in the State of Washington indicates that a very high correlation exists be
tween intercity t r a f f i c data and the square root of the product of the population of 
each pair of cities divided by the square of the distance between them. 

2. VOORHEES, ALAN M . , SHARPE, GORDON B . AND STEGMAIER, J. T . 
Shopping Habits and Travel Patterns 
Highway Research Board Special Report 11-B (Washington, D. C , 1955) 

Many cities are adopting various means to accommodate the shopper better. To 
plan these improvements better a broader imderstandmg of shopper habits can be 
beneficial. Among the relevant conclusions drawn by the authors are: Distance 
should not be the only cr i ter ion fo r measuring the extent of trade area, competi
tive land-use relationship should also be considered. The number of auto and 
transit shipping t r ips generated by a residential area is directly related to the 
automobile ownership. To predict t r a f f i c movements adequately i t is necessary 
to separate the component parts of the particular land use that is l ikely to attract 
shoppers; i . e . , how many square feet of f loor area of convenience goods? 
apparel? etc. 

3. LIEPMANN, KATE K. 
The Journey to Work: tts Significance f o r Industrial and Community Life 
(London, K. Paul, Trench, Trubner & Co. , 1944) 

In this work on commuting, the model of journey-to-work relationships between 
a central industrial area and subsidiary residential areas is thoroughly discussed. 
But other types of commuting patterns are also investigated, including movements 
between outlying areas of a metropolis. Commuting linkage can be measured in 
terms of financial cost, as indicated in Liepmann's discussion of the journey to 
work as an expenditure i tem both in the national economy and the budgets of i n 
dividual famil ies and bushiess enterprises. 

Liepmann's work perhaps is most significant in its early consideration of the na
ture of the community mvolved in commuting, and a classification of communities 
according to day-night populations is presented; places are therefore predomi
nantly work or residence localities. The day-night dichotomy is related to "sever
ance, " the allegiance to two different communities on the part of commuters. 
This affects the economic characters of the communities involved, with, fo r ex
ample, day communities possessing few schools, food shops, churches, and other 
s imi lar activit ies. Commuting linkage, in effect, results in the substitution of 
two specialized localities for one comprehensive community. 

4. CARROTHERS, GERALD A. P. 
An Historical Review of the Gravity & Potential Concepts of Human Interaction 
Journal of American Institute of Planners Vol . X X n No. 2 

Gravity and potential concepts of human interaction provide a basis on which to 
develop theories of urban structure and at the same time provide a basis with 
which data may be applied to aid in solving specific problems, thereby satisfying 
both the theorist and the practical planner. The interaction between two centers 
of'population is said to vary directly with some function of the population and i n 
versely with some function of the distance between the center. 

Various people have used different means to measure this interaction. These 
means have included migration, re ta i l trade, telephone calls, bus passenger 
movement, newspaper circulation and t r a f f i c volume. 

Others contend that distance might be a greater influence on interaction than popu
lation; or that the impact of distance is not continuous but that intervening oppor
tunities might cause a change in its effect. Sti l l others have suggested relating the 
interaction to cost of traveling, the time necessary to t ravel the distance or the 
t r i p purpose and the size of the attracting influence. 
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BOGUE, DONALD J . 
A Methodological Study of Migration and Labor Mobili ty: in Michigan and Oi io 
in 1947 (Oxford, Oi io : Scripps Foundation Studies in Population Distribution 
No. 4, 1952) 
Bogue studies labor mobility in terms of migration f r o m one county to another 
as weU as change of industry and employer. Findings here pertinent to linkage 
reinforce the thesis that most long-term migration between different commimities 
is related to variations in economic opportunities between localit ies. 

HAWLEY, AMOS H . 
"Intrastate Migration in Michigan: 1935-40" 
(Ann Arbor : University of Michigan, Institute of Public Administration, Bureau 
of Government, Mchigan Governmental Studies No. 25, 1953.) 

Again the economic basis of migration is emphasized. A major tendency in 
Michigan migration is the movement f r o m areas of extractive activities (farming, 
mining) to areas of fabricating industry. 

NATIONAL COMMITTEE ON URBAN TRANSPORTATION 
Procedure Manual Origin-Destination and Land Use 

O-D studies have shown that the frequency of t r ips per family , the mode of t ravel 
and the purpose of t r ips are a l l related to car ownership per f ami ly . Also car 
ownership has the greatest impact as frequency of t r ips but car ownership also reflects 
othercondit ions; i .e . , populationdensity, average income, etc. 

Recent research has developed a theory that t r ips starting f r o m a point are pulled 
by land uses as by magnets. Units used to measure the size of the attractor should 
reflect the type of t r i p in question; i . e . , work t r ips should relate to number of 
people employed. 

DETROIT METROPOLITAN AREA TRAFFIC STUDY 
Report on the Detroit Metropolitan Area Tra f f i c Study, Part I - Data Summary 
and Interpretations, July 1955 
Among the many significant fmdings in this comprehensive land-use t r a f f i c 
generation s t u ^ is the determination of these variables that affect t r ips made by 
residents. Four variables were investigated: car ownership, population density, 
distance f r o m the city center, and income. Car ownership was found to be the 
most reliable single predictor of residential t r a f f i c generation with a Uttle addi
tional accuracy gained by combining i t with other variables. Similar results were 
obtained in a study of vehicular t r i p generation in Washington, D . C . , using 1948 
t r a f f i c data. This latter study is reported in : 

WiUiam L . Mertz, Lamelle B . Hammer, " A Study of Factors Related to Urban 
T r a v e l , " by the Division of Highway Transport Research, Bureau of PubUc Roads. 
Public Roads, V o l . 29, No. 7 Washington, Government Printing Office, A p r i l 
1957. pp. 170-174. 

VOORHEES, ALAN M . 
" A General Theory of Tra f f i c Bfovement," 
1955 Proceedings (Institute of Tra f f i c Engineers, 1955) pp. 46-56 

The theory is based on the premise that aU tr ips emanating f r o m a residential 
area are "pulled" to various land uses m accordance with certain empirical 
values. The number of t r ips per day by purpose starting f r o m a residential area 
are approximated. Of particular importance to inter-commimity linkage is the 
way the destination of these t r ips are distributed. 

T r i p destinations reflect the competition between existing land uses. Hie land-
use attraction is expressed in different terms fo r different land uses and distance 
is a major factor . Research has shown that in applying this principle, the 
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distance factor should be raised to some power depending on the type of t r ip. 

TABLE 1 
APPARENT FACTORS AFFECTING DESTINATIONS OF TRIPS STARTING 

FROM A RESIDENTIAL AREA 

Purpose of T r i p Unit to E x p r e s s 
"Size of Attractor" 

Effect of 
"Distance Fac tor" 

Work 
Social 
Shopping 

Convenience goods 
Shopping goods 

Business 
Recreational 
Other 

No. of workers employed 
Dwelling Units 

F loor area in food and drugs 
F loor area in apparel 

" l 
""1 

D 
D 3 

1 
" l 
" l 

^ In light of existing research it i s recommended that these trips be considered as 
shopping goods tr ips . 

10. SCHMIDT, ROBERT E. AND CAMPBELL, M. EARL 
Highway Traffic Estimation 
The Eno Foundation for Highway Traffic Control, Sangetuck, Connecticut, 1956 
The part of the report dealing with "inter-area travel formulas" reviews some 
of the more pertment inter-city traffic models. Ttiese include a basic formula 
developed in New Jersey which states that the volume of traffic from area 1 to 
area 2 is a function of the number of motor vehicles registered in area 1, of the 
force of attraction which area 2 exerts on area 1 and of the total elapsed time to 
travel from area 1 to area 2. Another formula discussed is that developed by 
Mrs. Willa Mylroie of the University of Washington reported elsewhere in this 
bibliography (1). 

11. LOOMIS, CHARLES P. AND BEEGLE, ALLAN J. 
Rural Sociology: The Strategy of Change (Englewood Cliffs, N . J. , Prentice-
Hall, 1957) 
Representative of the general texts on rural sociology, this book mcludes several 
discussions of the rural family's relations with the town. As to economic linkage, 
farmers generally travel to urban centers for purposes of clothing and home 
furnishings and for medical-dental services. Businesses in small, rural-oriented 
communities compete most successfully with city enterprises in the lines of food, • 
farm feeds and supplies, banking services, and automobile and machinery service 
and repair. 

Differences exist among farm groups as to social and business interaction with the 
urban community. Citing studies, the authors point out that owners of larger 
farms and estates—the high-prestige groups in rural areas—have much contact 
with friends and relatives in the city, often belong to city churches and other 
organizations, and maintain property and other business interests in town. 

12. THADEN, J. F. 
The Lansing Region and Its Tributary Town-Country Communities 
(East Lansing: Michigan State College, Agricultural Experiment Station) 
Special Bulletm 302, 1940 
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This study's objective is the determination of Lansing's "zone of influence," 
particularly for rural residents. This involves the determination for Lansing 
and other centers of community boundaries—the extent of trading and service 
areas—as determined by "the frequency and regularity of association between 
town and country people in each locality." Association is measured in economic 
terms (purchases of hardware supplies, banking services, newspaper circulation), 
h i ^ school education, and socio-religious-civic relationships. Measurement of 
the last' kind of association includes determination of the proportion of rural 
residents serving on the boards of given urban center's government, social, busi
ness, educational, and religious institutions. 
Thaden's community includes the "people in that local area, tributary to the 
center of their common interests and activities, where at least a majority of the 
people obtain the means of satisfying their dally and weekly needs and desires." 

13. LINDSTROM, DAVID E. AND BANTZ, EARL C. 
Changes in Preferred and Actual Social and Economic Service Centers In 
Champaign County, Illinois 1948-58 (Urbana: University of Illinois, Department 
of Agricultural Economics, 1958) 
To determine the preferences of farmers for meeting places in a relatively large 
east central Illinois county, this study designates their centers for socio-eco
nomic services. Socio-economic activities investigated include education, church 
attendance, banking services, marketing of crops and livestock, movie attendance, 
medical-dental services, and purchases of hardware, groceries, machinery, 
furniture, clothing, and newspapers. The study concludes that farmers prefer 
to have more contact and business relations at their local neighborhood centers 
than at the larger centers. They value the "primary face-to-face type of asso
ciation on the part of most of the people in the area not found in any other area of 
social contact." 

14. SANGAMON COUNTY REGIONAL PLANNING COMMISSION 
Land Use Plan, Sangamon County, Illinois Regional Plan Report No. 2, Dec. 1959 
Knowledge of where farm families go for various services and activities is 
important as a guide for physical planning and the determination of functions that 
the various communities serve. Functions have been divided into the following 
four groups: 

I . Extremely Centralized 
purchase of furniture 
purchase of clothing 

I I . Tending Toward Centralization 
patronage of Doctors 
patronage of Dentists 
recreation outlets 

I I I . Balanced — Central and Local 
purchase of groceries 
banking services 
farm equipment centers 

IV. Highly LocaUzed 
Church attendance 
Community centers 
Grain sales 

Control of the location of functions in group I is largely removed from the 
farmer. Group IV functions are those over which the farmer has complete con
trol . The two middle groups I I and ni are pivotal groups over which the farm 
family could exert control. 
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15. WILCOCK, RICHARD C. AND SOBEL, IRVIN 
Small City Job Markets: The Labor Market Behavior of Firms and Workers 
(Urbana: University of Illinois, Institute of Labor and Industrial Relations, 1958) 
Commuting and migration are treated as they affect the size, composition, and 
behavior of local labor markets in these two studies. The central point of a 
labor market is visualized as a "magnet" attracting persons from surrounding 
towns and countryside. The outer limits of a geographical labor market—the 
commuting distance—is defined by the distance in terms of time, cost, and space 
relative to other centers of employment, and the distance workers are willing to 
commute daily. The radius of the market of a medium-sized Illinois city is put 
at 20 mi; actually more than 90 percent of the persons working in the center of the 
market commute 20 ml or less (one-way). Generally expanding employment in a 
labor market results in a great amount of in-migration and commuting over 
longer distances. 

16. FRATER, THOMAS J. 
"Forecasting Distribution of Interzonal Vehicle Trips by Successive Approximation" 
Proceedings of the 33rd Annual Meeting, Highway Research Board, Washington. 
National Academy of Sciences, National Research Council, 1954, pp. 376-84. 
The procedure explained in the article "is based on the premise that if the 
character and growth conditions of traffic zones are known, or can be predicted, 
it is possible to estimate with equal dependability the total trips which wi l l be 
made to and from each zone and the distribution of those trips in interzonal 
travel." Two data compilations are suggested as essential tools: a regional eco
nomic development plan to determine growth and change in each traffic zone and 
origin and destination traffic data by zone for a given date. Two essential pre
mises in this method are that the volume of traffic wi l l reflect the relative attrac
tiveness of that movement m competition with other possible movements, and that 
distance is an essential variable. 

17. HAMBURG, JOHN R. AND SHARKEY, ROBERT H. 
Determination of Land Use Categories (Chicago Area Transportation Study, 1958) 
This report presents, describes, and discusses the relative merits of various 
ways of measuring establishments as traffic generators. It discusses the use of 
dollar volume of sales as a measure of the traffic generation of commercial es
tablishments, employment by work place location for industrial land, residential 
population location and density for residential areas, land areas classified by use, 
and building floor area classified by use. Having selected the last two as meas
ured to be related to trips, the authors develop a system for classifying estab
lishments and land use for traffic generation and its purposes. 

18. DEPARTMENT OF COMMERCE, BUREAU OF PUBLIC ROADS 
Manual of Procedures for Home Interview Traffic Study (Revised edition, 
October, 1954) 
This manual covers the procedure for undertaking a comprehensive origin and 
destination traffic survey in urban areas. It covers the collection of field data, 
the evaluation of survey accuracy, coding, punching, computations, and tabu
lations. 

19. SCHAFFER, ALBERT 
"A Rural Community at the Urban Fringe," 
Rural Sociology, Vol. 23 (September, 1958), pp. 278-85 
This study of a rural school district in the vicinity of two urban centers deals with 
the problem of "boundary maintenance," the preservation of the rural social sys
tem in resistance to change brought on by the outside world. In essence, boundary 
maintenance is a force contrary to linkage. 
The rural comminity's ties to the outside—and particularly to the urban centers— 
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include part-time employment of farm operators in cities, migration to the out
side, mdividual social contacts, and general social and governmental controls 
imposed from the outside. Boundary maintenance is enforced by the preservation 
of family farms keeping family groups together, expansion or rural socio-recrea-

~ tional activities by churches and schools, and greater organizational activities on 
the part of other groups. But though the direct physical contact with the outside is 
kept to a minimum, the rural community maintains an mdirect social linkage with 
the outside by adopting many patterns of city l ife. 

20. CONVERSE, P. D. 
A Study of Retail Trade Areas m East Central Illinois 
U. of I . Bulletin Business Studies No. 2 
This study deals with the shopping practices of consumers, and shows that the 
distance a person travels to shop is dependent on the goods being purchased. 
Goods purchased less frequently and more expensive goods generally cause buyers 
to travel farthest (women's coats, dresses, hats and shoes). 

21. WHITNEY, VINCENT H. 
"Economic Differences Among Rural Centers" American Sociological Review, 
Vol. 12 (February, 1947), pp. 50-7 
Criticizing the practice of characterizing all non-urban places (under 2,500 popu
lation) as agricultural service centers, Whitney emphasizes differences in struc
ture and role among rural communities. Three kinds of places are identified: 
agricultural villages, primarily farm service and trade centers; industrial v i l 
lages; and suburban villages, handling urban residential overflows. These com
munities are also categorized by the degree to which their trade and service es
tablishments depend on business outside the locality. Locational factors and the 
the number of business units are used as factors predictive of linkage. 

22. ILLINOIS DEPARTMENT OF PUBLIC WORKS 
Classification of lUinois Highways. (Sprmgfield, 1951) 
A classification system for Illinois highways was needed to provide a basis for 
delegating responsibility for roads to different levels of government. The scheme 
presented here emphasizes the functional use of the highway, determined by the 
economic natures of the populated places that are linked. According to populations 
of trade areas, banking resources, newspaper circulation, and assessed valuation 
of immediate trade areas, all municipalities are assigned one of six economic 
ratings—ranging from metropolitan to minor marketing centers—indicating each 
community's "ability to generate and attract t raf f ic ." Each highway segment in 
the state is then classified according to the importance of the communities it links. 

23. WIRTH, LEWIS 
The Metropolitan Region as a Planning Unit 
Community Life and Social Policy pp. 301-313 
"The search for an all-purpose planning area may be as futile as the search for 
the Holy Grail, but the search for an approximation to such an area is the cate
gorical imperative of the planner." Tentative criteria that might be used in de
veloping an empirical basis for defining such an area might be: 
1. The area from which the city draws many of its basic-raw materials. 
2. The retail and wholesale trade areas. 
3. Areas from which the community draws its labor supply. 
4. Areas over which urban institutions (hospitals, schools, churches, theaters, 

clubs) are used by suburbanites. 
5. Extent of urban land uses. 
6. Area of continuous urban population density. 



316 

24. PERLOFF, HARVEY S. 
Regional Research and Hi^way Planning 
Highway Research Board Bulletin No. 190 
Urban Research in Highway Planning 
The knowledge and techniques of regional analysis can help the activities of 
hi^way units in six ways: 
1. Location and design of highways by analyzing changes resultmg from 

alternatives. 
2. Pinpointmg economic impact of various types and elements of highways. 
3. Development of transportation system concepts and system services. 
4. Interpretation of 0-D data, and other highway research activities that lead to 

formulation of policies. 
5. Clarifying the types of issues raised at public hearings. 
6. Sharper definition of other types of problems involved in highway planning and 

research, particularly in relating hi^way development to developments in the 
economy and society. 

25. VOORHEES, ALAN M. 
The Nature and Uses of Models in City Planning 
Journal of the American Institute of Planners Vol. XXV No. 2 
Mathematical formulas can be developed that expreas travel behavior and fore
cast land patterns. These tools are generally more precise than the previous 
methods of analyzmg facts on population distribution, employment, economic 
factors, social patterns, and travel habits and using them for preparing land-
use and transportation plans. With these new tools the planner is able to predict 
with a fair amount of accuracy the consequence of government policies on land 
development; he can also use them to evaluate the impact of improved transpor
tation services, the extension of sewer and water systems, new zoning laws, etc. 
These new techniques make it possible for the planner to estimate traffic volumes 
and patterns resulting from different arrangement of land uses or from various 
transportation solutions. ^ 

The use of these models can help the planner: 
I 

1. Understand factors that influence ,'land development and traffic patterns. 
2. Provide a better factual basis for, plans. 
3. Evaluate and test alternative plans. 
4. Develop more realistic plans. 

26. HARPER, B. C. S. AND EDWARDS, H. M. 
"Generation of Person Trips by Areas within the Central Business District" 
Traffic Origm-and-Destination Studies (Washington: National Academy of 
Sciences, National Research Council, Highway Research Board Bulletin 253, 
1960), pp. 44-61 I 
The authors report on an investigation of the relationship between floor space 
in use (classified under: retail, service-office and manufacturing-warehousing) 
in central business districts and the number of person destinations in the area for 
an average 24-hr period (obtained from 0-D surveys). A statistical regression 
technique was used to determine this relationship for the CBD's of seven central 
cities in standard metropolitan areas of over 250,000 population in 1950. Results 
indicate that the number of people attracted to an area in a city's CBD apppears 
to be closely related to the amount of floor space being used for various purposes 
in that area. Also, the similarity of equations for the various CBD's investigated 
indicates that in all these floor space attracts people to the center at approxi
mately the same rate. 

27. WYNN, F. HOUSTON AND LINDER, C. ERIC 
"Tests of Ihteractance Formulas Derived from 0-D Data" Traffic Origin-and-
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Destination Studies (Washington: National Academy of Sciences, National Re
search Council, Highway Research Board Bulletin 253, 1960), pp. 62-85. 
The validity of interactance formulas was tested by the authors usmg 0-D data 
for the St. Louis, Mo.; Kansas City, Mo.; and Charlotte, N. C. 
Major findings relevant to inter-community traffic include: 

1. Median family income, vehicle ownership, population density, and relative 
decentralization are the most significant factors in traffic generation of 
residential areas. 

2. Results in these tests corroborate the inverse relationship between the 
number of trips exchanged between a pair of zones and the driving time 
between them. 

3. Results also corroborate the hypothesis that the impact of the distance 
factor on trip interchange varies with the purpose of the trip, being 
smaller, for "work" and "social" trips than for "commercial" (includes 
"personal business," "medical-dental," "shopping," and "eat meal") or 
"school" trips. 

28. LYNCH, JOHN T.; BROKKE, GLENN E.; VOORHEES, ALAN M. AND 
SCHNEIDER, MORTON 
"Panel Discussion on Inter-Area Travel Formulas" Traffic Origin-and- Destina
tion Studies (Washington: National Academy of Sciences, National Research 
Council, Hi^way Research Board Bulletin 253, 1960) pp. 128-138. 
Members of the panel discuss the pros and cons of three methods of forecasting 
travel patterns between areas: the growth factor method (which projects present 
travel pattern forward on the basis of anticipated growth in different areas), the 
gravity model (which states that the travel between areas depends on their attrac
tive power and the distance between them) and the model developed by the Chicago 
Area Transportation Study (which is based on the premise that total travel time 
from a point is minimized subject to the condition that every destination point 
has a stated probability of being accepted if it is considered). The advantages 
and disadvantages of each method as discussed by the panelists include: 
1. Growth Factor Method.—Disadvantages: there are difficulties caused by inter-

zone volumes of zero; it cannot be used effectively to estimate travel patterns 
that would result from significant changes in land use (residential to indus
trial) or in transportation facilities (a new rapid transit system); it is expen
sive to apply and relatively inflexible; it is more applicable to short-term 
than to long-range projections. Advantages: a good degree of accuracy; it 
makes possible the projection of future traffic volumes by direction during 
peak hours; it takes unique travel patterns into consideration. 

2. Gravity Model.—Disadvantages: unless wei^ingfactors are applied, the model 
cannot take into account differences in social or economic patterns; it is basically 
a concept borrowed from applied physics not evolvedf rom human behavior; it loses 
validity over an unlimited or undefined range of the distance variable. Advantages: 
it has merit in predicting travel between cities; it is sensitive to changes in travel 
time between zones; it takes competition between land uses into consideration; it 
appears to be applicable in different areas at different times; it is easy to under
stand and to apply and it is adaptable to computer programmg. 

3. The Chicago Model. —Disadvantages: the number of trips received at a zone 
do not necessarily agree with the number provided; there are some difficulties 
in obtainmg parameters for future or unknown situations. Advantages: it is 
based on a concept that seems logical; it can be easily computed; it is inde
pendent of zonal or regional boundaries; its computations compare favorably 
with actual data. 

29. HOWE, ROBERT T. 
"A Theoretical Prediction of Work-Trip Patterns" 
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Traffic Origin-and-Destination Studies (Washington: National Academy of 
Sciences, National Research Council, Highway Research Board Bulletin 253, 
1960) pp. 151-165 
This paper presents a theory for predicting work-trip patterns based on principles 
of electrostatics. Given the distribution of workplaces and that of the residences 
of workers m a bounded region, it illustrates two methods (by successive partial 
assignments and by correction factors) of allocating workers to workplaces. These 
methods are based on a model which relates the probability of movement from one 
zone to another to the number of workers residing in the first zone, to the number 
of jobs available in the second zone and to the distance between zones. The paper 
illustrates the adaptation of this model to a hypothetical community and to the 
Cincinnati metropolitan area. 

30. BE VIS, HOWARD W. 
"Forecasting Zonal Traffic Volumes" 
Traffic Quarterly, Volume X, Number 2, April 1956 
Following a review of previous methods of forecasting zonal traffic volumes, the 
author presents a method developed by the Detroit Metropolitan Area Traffic 
Study. The Detroit method is based on the premise that the factors affecting the 
distribution of trips throu^out an area include the relative attractiveness of the 
zonal interchange and the friction in making the interchange relative to all other 
interchanges. In the model, attractiveness is defined in the concept of probability 
interchange volume which is the interchange volume to be expected if the friction 
were equal for all interchanges. The relationship between actual interchange 
volume and probability interchange volume measures the amount of friction for 
any one particular interchange. On the assumption that the amount of friction 
remams relatively equal through time, future zonal interchange volumes can be 
predicted on the basis of the projected growth for the different zones in the area; 
that is on the basis of the projected changes in relative attractiveness for the 
various zonal interchanges. 

31. BROKKE, G. E . , AND MERTZ, W. L . 
"Evaluating Trip Forecasting Methods with an Electronic Computer" 
Travel Characteristics in Urban Areas (Washington: National Academy of 
Sciences, National Research Council, Highway Research Board Bulletin 203) 
pp. 52-75. 
The results of two O-D surveys for Washington, D. C. taken in 1948 and in 1955 
are used by the authors to test out the relative efficiency of three ways of fore
casting traffic based on the "Growth Factor" method; and to illustrate the use of 
electronic computers in this evaluation. The methods tested are the average 
factor method, the Detroit method and the Fratar method. The authors report 
that these are equally accurate provided each is carried through a sufficient 
number of successive iterations, hi these tests, the authors report that the 
second approximation of the Fratar method was of maximum accuracy whereas 
more approximations were needed with the other two methods. In discussing 
computer use, the authors discuss the need for an electronic computer, the 
selection of the computer, and the preparation of the program for the computer. 




