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The New Haven Census Use Study was set up to demonstrate how 
census techniques can be employed to display information about 
the use of land and the distribution of people within cities. Using 
the New Haven Special Census of 1967 (a trial run of the 1970 na
tional census) for its test data, the study first established liaisons 
with over 70 local agencies which might use census-obtained in
formation, and then: (a) translated their demands into detailed 
specifications which could be programmed; (b) developed com
puter methods to tailor census output directly to local needs by 
tabulations and computer-produced maps; and (c) developed non
computer methods leading to better use of data on small areas. 
The study centered its technical effort on the formation of an ac
curate geographic base file reflecting the city map, and on the 
testing of computer programs which use this file to make non
standard tabulations, to matchdiverse data, and to produce maps. 
The study has tentatively concluded that the geographic base file 
is a very important tool for planners, that programs for handling 
data must be far more flexible than those now available, and that 
work must continue in order to develop an efficient and inexpen
sive planning-information system. 

•THE 1970 U.S. Census will count a larger population and provide more data to more 
users than any other census in the history of mankind. Recognizing that the users of 
census data will require more information on smaller areas than ever before, the Cen
sus Bureau is searching for procedures to help planners profit from the "new dimen
sion of statistical intelligence about the American population" (1) which will be available 
after 1970. -

The New Haven Census Use Study was organized to explore theways that local, state, 
and Federal agency administrators could increase their access to census data while 
still protecting the confidentiality of information about individuals in the population. As 
part of its work, the study has achieved cooperation with more than 70 agencies which 
are together involved in 40 different planning and research projects. 

The local projects, which included several dealing with transportation and land-use 
planning, allow the study to do on-site testing of methods of gathering, presenting and 
using data which can be applied to America's cities after the 1970 census. 

The objectives were presented last year by Hanson and Voight (2) , who described 
how the suggestions of the Census Advisory Committee on Small Area Data resulted in 
the opening of the office in New Haven in 1966. 

In brief, the Census Use Study was established to help the nationally oriented Census 
Bureau produce improved information about small areas-roughly to the scale of the 
city block. Often this information can be obtained by translating the general needs 
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GENERAL RESPONSIBILITY: 
Support by Federal 
and State Agencies 

1. Create Geographic Base File 

2. TabulatP.- Census Dat~ 

J . Match Local Data to Census Areas 
and Census Data 

4 . Map Census Data to 
Local Data 

5. Expand the Data Base 

SPECIFIC RESPONSIBILITIES: 
Support by Local, Public, 
and Private Agencies 

1. Transportation Planning: 

• Traffic Zone Tabulations 
for 256 Small Areas 

• 'J'abulatione for 10 Selected 
Traffic Generated Areas of 
High Population Density 

• Area Travel Survey (Origin 
and Destination Survey) for 
2.5% of the Population 

2. Land Use Planning: 

• Community Action Program 
Tabulations for 81 Small 
Areas 

• Tabulations for 10 Selected 
Areas of Federally Supported 
Housing 

• Tabulation for Housing Model 
dull lofd.1 ki::L A.na.ly-'i~ 

• Observatory for Redevelopn:ient 
Dir~d-nr nP.r.i l'ti nn fit1pport 

Figure l. Census use study responsibi Ii ties. 

stated by the local data user into detailed specifications-which can then be programmed, 
and the information quickly obtained from available raw data. Computer methods are 
also being developed to tailor census data directly to local agency needs, and non
computer procedures devised to give a better understanding of the uses of small-area 
data. 

Figure 1 shows the study's responsibilities with respect to natiQnal agencies and 
----local~agencies-dealing-with-1ransportation_aruLland,,_use_planning._ 

Although we do not anticipate that all of the activities in Figure 1 will be applied on 
a nationwide scale in 1970, we will certainly be able to determine their feasibility and 
costs. Some of the suggestions from the Census Use Study will be integrated into the 
planning for the 1970 Census and other continuing programs of the Census Bureau. In 
addition, close liaison with HEW, HUD, DOT, and other Federal agencies will help us 
adapt the programs developed for New Haven's data users for future users in other 
cities. The _prime payoff of our cooperative effort, however, will be in the long-term, 
intelligent use of urban information. 

This report describes how the study has been applied to New Haven and to national 
needs , noting some of the problems encountered in producing small-area data, Most 
of the specific programs and procedures being developed will directly affect land-use 
and traffic planning, though the capabilities being generated will have more general ap
plication also. Several preliminary conclusions arc drawn, based on technical proce
dures in New Haven. 

APPROACH 

Local and National Orientation 

Shortly after the New Haven office was opened, the Census Use staff held a series 
of meetings with Federal, state, city, university, and private-agency representatives 
to acquaint them with the operations of the Census Bureau, the nature of the population 



and housing census pretest which was soon to be held, and the objectives of the Use 
Study (3). These meetings have continued at the local level during the past year and 
have helped to focus divergent interests on the practical use of small-area data. 
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The Census Use staff has encouraged representatives of local agencies to develop 
their own projects based on Census materials which can help them make decisions 
about their future programs or plans. Our staff is neither developing nor testing spe
cific mathematical models for local programs; as a result of our work though, con
ceptual models are being developed and tested by local agency personnel for their own 
use. Neither is the study strongly influenced by the needs of Yale University research
ers in sociology or city planning-it is oriented to local agencies which directly influ
ence the activities of local government and industry. 

On a national level, our efforts have been primarily directed toward developing uni
formity in the release, format, and content of census data. This uniformity should be 
based on the needs of the local communities which will ultimately use the information 
for planning; hopefully many of the standardized computer programs developed by the 
study can convert 1970 census data into forms useful for local analysis soon after the 
census is taken. 

Major Developmental Programs 

The Census Use Study has also developed data-handling techniques which are being 
used right now by the Census Bureau; these are procedures for: 

1. Creating a geographic base file-computerizing the Census Bureau's Metropolitan 
Map which includes address ranges, street names, block numbers, and intersection 
coordinates: in short, everything which is on the city map. The base file is the most 
important part of a system providing information to planners, for it links all of the 
elements of data to be manipulated and displayed. 

2. Tabulating census data-aggregating data in tables or charts, usually according 
to predefined geographic areas. Detailed information about many individuals is com
pressed into forms useful to planners and administrators, with emphasis on being able 
to make tables for nonstandard variables. 

3. Matching individual and local data with geographic codes-coding separate data 
files to a common geographic base, and relating the files to each other with a computer 
program for flexibility in mapping and tabulating. 

4. Mapping by computer-producing maps of the city or districts which reflect ag
gregations of individual data on a block basis. 

5. Expanding the data base-testing means of obtaining more detailed individual 
data by questionnaire. Two special surveys-for local planning use-were taken and 
added to the data base. 

In conjunction with these five studies, the staff is studying the elements of a hypo
thetical planning-information system to test current assumptions about census data. 
For example, ways to use nationally obtained census data in conjunction with local data 
by combining several computer programs are being explored, and an effort is being 
made to discover how data can be manipulated and displayed, even though the data may 
come from several different sources. The Use Study is thus emphasizing the neces
sity for developing uniform procedures for data handling. 

THE GEOGRAPHIC BASE FILE 

Any planning programs or procedures which must use maps will depend on the geo
graphic base file. The file is the data repository containing all the area information 
which the planner will manipulate or display, and is the element which links data on 
individuals to the computer programs which will create data on groups (4). Because 
the file is so vital to the accuracy of the planning information, it must be complete, 
easy to correct, and easy to update. In New Haven, the Census Use Study has used 
several forms of the geographic base file and continually updates the file's information 
by checks against the records of local agencies. 
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NOTE: The procedure for creatin~ a Geographic Base File includes 
merging both census-tract and block identifiers with local 
address ranges. These fonn a tlingle file which can be 
edited and updated, and to which coordinates may be added. 
Th~f ile then represent~s7l(foffij5utet-=reada ble~vers ion- of -the 
entire city map and the addresses on the map. 

Figure 2. Geographic base file preparation (DIME). 

File Development 

An ideal geographic base file is a computerized equivalent of the map, including ad
dress ranges, street names, block numbers, and intersection coordinates. As such, 
it .m11 st r.ontain a.11 the information shown on the base map from the Census Bureau's 
Melrupulilan Map Series (5). Further, it must be in a form which permits manipula
tion by several computer programs without loss of information. Figure 2 shows the 
steps in file preparation. 

To be of use to any urban planner, the file must include all addresses and street r ec
ords , regardless of whether they refer to people, housing units, or even to vacant lots . 

Thus, land-use data for recreational facilities, commercial establishments, and in
dustrial plants must be a part of this geographic base file to benefit most city agencies. 
(This lesson was learned when information about trip destinations had to be placed in 
the file; in the Area Travel Survey, the difficulty of coding trip destinations into the 
downtown area became apparent when a geographic base file restricted to housing in
formation was used.) 
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To be useful to traffic planners, all of the location characteristics of the streets 
must be preserved-not only must a street be defined by its direction or by its blocks, 
but by the addresses which lie on either side of it. The "contiguity" and "adjacency" 
of addresses must be as accessible to the computer as it might be visually on a map. 

Similarly, to be used on a computer, definitions of street and place names must be 
consistent, so the file can be manipulated without error; and streets which turn corners, 
but do not change their names, or streets which alter their names but do not change 
direc tion, must also be able to be controlled by the file. 

By first enabling the base file to cover the entire city-street network-instead of us
ing arbitrary tracts or traffic zones which may cut across street or neighborhood 
boundaries-the way lies open to then impose any set of boundaries one may desire. 
By putting in the detail first, more effective and specialized areas can be retrieved 
from the file . 

When, for example, traffic zones are needed by planners, they are first drawn on 
the city map and then coded into the geographic base file according to the block num
bers they affect. Effectively, the traffic zones then become equivalent to groups of 
blocks for subsequent computer manipulation, because a special file showing the cor
respondences has been created. This file, called an area dictionary, at present in
cludes the outline of community action program areas, as well as 10 other areas for 
special use. 

Most local data users want a geographic base file they cancontrol and update to keep 
it current and accurate. Thus, the study has worked on editing and updating procedures 
to obtain the reliability and consistency needed for address coding. When errors are 
found, the file must be capable of accepting the necessary corrections while still re
flecting previously correct geographic relationships. This is a difficult task; in fact, 
the geographic base file in use in New Haven could assure adequate geographic coding 
only after successive verifications against local address files. If the geographic base 
file is to be an essential part of an operating information system, then that file must 
change as the city changes. 

Use of the Address Coding Guide 

The Address Coding Guide, a preliminary geographic base file provided by the Cen
sus Bureau, exists on cards, on tape, or as a printer listing for use by virtually any 

Census 
Detail 
File s 

Mapping MATCIITNC 
(11:rea 'l ndi vi dlllll 

Local 
Spvc~al 
Survey 

Local 
Detail 
Filea 

Figure 3. Importance of geographic base file. 
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local agency. The agency could thus make many tables based on address areas in the 
city; for example, the local police department plans to use this file for geographic cod
ing of complaint records at the time they are telephoned to the police station. 

In order to be able to use the Address Coding Guide , the New Haven staff added edit
ing and mapping features to the file . The resulting structure, called DIME- {dual in
dependent map encoding (6)), is based on the use of computer edits and the concepts of 
graph theory. The addition of map coordinates facilitates visual editing of the file, by 
enabling the computer to construct and print out maps based on the address coordinates. 
Figure 3 illustrates the key position of the geographic base file in the programs and 
procedures we are developing. 

TECHNICAL DATA HANDLING AND PRESENTATION 

Tabulating Census Data 

Tabulation programs are used by planners to display data in tables or charts, usually 
according to predefined geographic areas. In this manner, detailed information about 
individuals is compressed into a form useful to the specific needs of planners and ad
ministrators. Obviously, if the tables are to be used most effectively, the categories 
of data should relate directly to the needs of those who will use the tables, and the 
tabulation programs must be flexible enough to respond to these specific needs. There
fore, to increase the usefulness of a tabulation, there must be a variety of ways of 
breaking the basic data into meaningful categories . 

Tabulation Data Control-Since most urban data are used in a geographic context, 
the "area" variable is very significant . In the past, the census tract has been the 
smallest area for which a large volume of tables were compiled, and the tract-which 
is an arbitrary area containing approximately 4000 people-has thereby come to be con
sidered the standard small-area dimension for census use. In New Haven, where 
tabulations covering the whole city have been requested for more than seven different 
area variables, traffic zones and Community Action Program areas have become sec
ondary standard areas. 

In addition, tabulations have been ordered for six different limited areas in the city, 
including large apartment complexes which act as traffic generators, and clusters of 
Federally supported housing which have particular land-use characteristics. Most 
other data users requested tables about either specifically defined nonstandard data 
areas or about small areas which can be used as building-blocks in constructing larger 

--~tabulation-areas-.----- ~--- ---
In the past, variables other than area have also been categorized into standard and 

generally accepted groupings. For example, the population in five-year age groups is 
a typical census output; but after searching the Census Bureau's published literature, 
over a dozen different types of age groupings can be discovered. Though this variety 
might seem to be an impressive aid to users, the number of data categories in the cur
rent census tabulation program is, paradoxically, a major source of confusion. 

Yet our requests in Nevl Haven ,,vill undoubtedly add to th.is CO!Ifusio!l (over six new 
variations of the age categories have been requested), because planners are not satis
fied with standard categories when they have specific questions. It is further disheart
ening to realize that the number of possible tables t.11.at ca...11 be generated from census 
data is so large that the probability of satisfying specific local needs with even several 
thousand pages of publis hed t abulations is negligible. It is estimated that the number 
of meaningful alter native tables exceed 30 trillion from the New Haven Census question
naire alone1. These possibilities are a burden not only to the Census Bureau, which must 

1The number of tabu lotions is estimated by considering 100 separate variables with an average of fi ve 
different category groupings per variable. In this case, a fi ve way cross-tabulation (the income char
acteristics of small families, with one or more dependents over 65 in certain tracts) yields approxi
mately 5005 alternative ways to specify the table. If this table is to be done for non-whites, approxi
mately 50'1 alternative ways to specify the table are available. 
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produce a set of standard tabulations, but also to the local people, who must request 
specific tables. 

Tabulation Requests-The most important characteristic of the tabulations program 
in New Haven is the large number of variables and categories in the tables. This 
flexibility will enable us to create tabulation areas along street sides or within a cer
tain distance from a street, special areas for the whole city, or for specific locations 
in the city. As a result, the characteristics of the population which are affected by a 
community action program, redevelopment program, or highway construction can be 
tabulated. Traffic zones, too, can become "standard" areas, and new area units can 
be created for portions of the city which are currently undefined or which change fre
quently. Such a project is now being carried out by the New Haven Education Depart
ment, which is redistricting high schools by considering the distance students are 
from schools, and both racial and academic characteristics of the student population. 

Other nonstandard categories are being used in New Haven. The Traffic and Park
ing Department and the Police Department have asked for socioeconomic and family 
characteristics for the population which is between the ages of 15 and 21 {by single 
years of age) to be used in traffic and police planning. Extensive nonstandard cross
tabulations have been requested by the YMCA which is considering a driver-training 
program for children from low-income families. Because they wish to predict enroll
ment, the YMCA is naturally interested in the age and income of various groups of 
young people, and whether cars are available in their households. 

The Bureau is also planning to produce a new variable based on place-of-work infor
mation rather than place-of-residence. Many other special tabulations have been re
quested and, in most cases, the requests are for tables not previously published by 
the Census Bureau after a decennial Census. 

As a result of our increasing flexibility, the few hundred pages of tabulations which 
were done in 1960 are being augmented by over 4000 pages of new standard tabulations. 
And in an attempt to satisfy the local agencies regardless of whether they have a com
puter available, the Census Bureau will produce many of their tabulations on both com
puter tapes and microfilm. 

Tabulating Techniques 

The Census Bureau's Basic Record Tapes of the 1967 Special Pretest in New Haven 
enable the study to do inexpensive and efficient tabulations on the City of New Haven's 
IBM 360 and on Yale's IBM 7094 direct-couple system. One tabulating program in use 
is DATA-TEXT {7); a typical tabulation is shown in Figure 4. Even inexperienced 
programmers have been using this system quite successfully. Because both the DATA
TEXT program and the CROSS-TAB/360 program were written in assembly language, 
they are as inexpensive to run as any other tabulation program that we could have used. 
By using the data for each of the 350,000 individuals in the pretest, and by using gen
eral tabulating programs, we plan to produce over 50,000 pages of tables to satisfy the 
requests that we have received from data users in New Haven. Although more than 50 
agencies have requested tabulations, in most cases there is no overlap in tabulation re
quests. The exceptions are users who, without specifiying their own needs, order ex
actly what another agency has ordered. Unfortunately, duplicate runs are hard to iden
tify because there already are too many requests to allow us to organize for this purpose. 
Moreover, in one. case of preparing standard tally requests for the Bureau of Public 
Roads, the needs of local traffic agencies strongly influenced the type of data requested. 

A great deal of time has been spent, therefore, trying to organize requests. Using 
DATA-TEXT, .we have been able to form a category file so that new cross-tabulations 
are made by selecting the variables from the file and then indicating the ways in which 
they should be cross-tabulated. Despite the ability to create new variables, we have 
difficulty in organizing information about the tables that have been produced in the past 
and the tables that have been requested by local data users-and existing publications 
do not lend themselves to a neat order which would fit in a single booklet. 

In our attempt to .organize the data resources, the Use Study staff created a chart 6 
by 30 ft (72 by 360 items) on which the major tabulation categories and cross-tabulation 
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Figure 4. Sample DATA-TEXT table . 

categories are written. The data that were (a) produced in 1960, (b) planned in New 
Haven for 1967, and (c) needed by local agencies are displayed on this chart. We find, 
unfortunately, that even this large chart is inadequate because it cannot list all the 
precise definitions in the tables, and because ambiguity and redundancy of the informa
tion on the chart inhibits its use. The Census Bureau has been attempting to solve 
these problems by creating sta.."ldard diction~ries and standard i!1lo~mat!orr files for all 
Census information. 

A basic objective of the Census Use Study was to develop methods of r elating local 
data to census dnta. Relating nny two dnt:i fileR-for example, school transfer data 
(migration) and housing data from the redevelopment agency-is possible only if the 
street addresses in the local files are coded to a set geographic base. One set of data 
can be related to another set of data by using the common address for a key. Our def
initions of matching, then, is (a) coding separate data files to a common geographic 
base, and (b) relating these files to each other by a computer program which tests 
whether the address keys are equivalent. 

Matching programs are essential to the planner because they allow him to .relate 
several disparate sources of data. And, if the same geographic base file is used for 
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all matches, with each match performed the accuracy of the file is improved as errors 
or inconsistencies in the data sources are printed out for correction. Figure 5 shows 
the types of matching being used in New Haven, illustrating some typical data inputs 
from local agencies and some possible outputs of interest to planners. 

Local Matching Uses-Information from local sources may be matched to census 
data in two ways: by area (block or block side) matching and by individual (person) 
matching. The distinction between these matches is important; each has a different 
definition, different computer programs to accomplish the matching, and different con
fidentiality implications. 

Area matching codes the address in local records to its specific census block. To 
do this, the geographic base file relates the address to the house-number ranges which 
identify the appropriately coded census-block or block side. We have had almost a 
dozen requests for this type of matching in New Haven: one such area match relates 
crime incidence to census blocks in order to display the incidence of crime and to ex
plore the environment of crime. 

Individual matching, on the other hand, relates the characteristics of individuals 
(age, sex, etc.) in local records with the same individual as recorded to the census. 
This type of matching will be done for the 1970 supplementary survey questionnaires; 
for example, the New Haven Travel Survey questionnaire will be related to the individ
ual census sample questionnaire to help determine typical trip destinations, frequencies, 
and routes. There are thus two anticipated outputs of our matching system. First, the 
area match can code local addresses to many specific geographic locations-towns, 
tracts, traffic zones, blocks, enumerated districts, school districts, or other similar 
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areas. Then, any other environmental information about blocks or block faces can be 
linked to these addresses. An immediate need for this matching was suggested by the 
Police Department, which wanted to look at the difference between crime patterns in 
low-income and high-income areas . Second, matched individual characteristics can 
be aggregated into appropriate categories and printed in tabulations or as maps . Other 
local data can also be linked with census data at the address level or at the person 
level to produce tabulations. These procedures permit analysis of the demographic 
characteristics of selected groups in the population which have been identified in the 
records of local agencies. For example, the relationship between individual income 
(determined by the census) to the number of trips taken by these individuals (learned 
from the Area Travel Survey) will be one of these cross-tabulations. 

Problem Areas-Two major constraints in matching projects are the condition of 
the local records and the use of inappropriate identifiers from local records. In the 
first instance, we have found that the tape records have in many cases never been used 
for processing or manipulating the addresses. So, a preliminary phase of preprocess
ing and editing assumes major importance. In most of the matching that we have tried, 
none of the records are in appropriate condition to match without extensive editing. In 
all cases, we find that the extensive errors in punching addresses and in spelling street 
names represent major problems. The condition of the local files must, therefore, be 
taken into consideration when the data to be matched are determined. And, the local 
agency must be responsible for relating the matching needs explicity to the research 
being done. 

Others factors likely to operate as constraints include the fact that the cost and 
feasibility of matching on a large scale still has not been established, and that proce
dures for input and/ or analysis have not been fully defined, either by the Census Bu
reau or by local planners. Finally, individual matching needs a reliable screening 
system to be effective: care in choosing the characteristics to be matched is more es
sential to success than are the computer programs which actually do the match. 

Successful matching techniques will also allow the Bureau to provide statistics on 
groups of sample subjects from special surveys such as hospital patients and crime 
areas promptly and at a reasonable cost. (Summary statistics are the only statistics 
that are ever released from matching projects; no information will be releas ed from 
any matching study which will ever identify a particular individual or household.) 

Matching Techniques- Before the Use Study, most area and individual matching had 
been done laborious ly, by hand. In these earlier attempts to do matching by computer 
and by hand within the Cens us Bureau (8) , in other government agencies (9), and in 
prfvate industry (10), m ajor difficulties had been encountered in de'finillg streets and 
geographic codes:-However, because a geographic base fi le is available in New Haven, 
we are now able to relate administrative records, community event records, and at
titudinal questionnaires to the standard census base by computer. 

A new technique for area matching has been developed by a study consultant from 
Cambridge Computer Associates who has been working for some months in New Haven. 
His results are encouraging and we expect a fully operational routine within the next 
few months. The technique for matching indudes first the preprocessing of lo.::al ad
dress files and then the matching of two address files on either an "absolute" or a 
"probability" basis. In the preprocessing routine, the local r ecords are scanned to lo
cate the key items in the addresses. Then the addresses a.re pul i1ilo a .fixed, identical 
format which can be read by the matching routine before the actual matching program 
is used to attempt an ::irP.;:i or ::irlrlrP.RR matc.h, Thus , many different types of records 
can be matched and continual updating of the base file is possible. 

Individual matching is a two-stage process. First, an attempt is made to match 
individuals to the addresses in the geographic base file. Only then is the individual 
match made on personal characteristics, to limit what would be a search for exactly 
matching other individuals within an area. In some cases, individual matching must 
be accomplished by matching on only three out of four characteristics-screening out 
an exact match on age, for instance, or other personal characteristics which might 
render the data so specific or so general as to be useless, or very expensive to obtain. 
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PREPROCESSOR MATCHING SUCCESSFUL PERCENTAGE 
RECORDS (ORIGIN) TOTAL NUMBER REJECTS REJECTS MATCHING OF MATCH 

Birth/Death Records (State) J ,646 9 134 3 ,503 96.1 

Di vision of Neighborhood 8JO 2 75 753 90 ,7 
Improvement Complaint Recbrds (City) 

Police Arrest Records (City) 410 5 137 268 65,4 
(104 without 
house numbers) 

Police Complaint Records (City) 3,336 2 175 3,159 94 , 6 

Donnally Address List (Census) 29,337 72 492 28,773 98,l 

New Haven High School Academic 9,434 0 335 9,099 96,4 
Records (City) 

Figure 6. Area matching accomplished at the Census Use Study. 

To prevent frequent keypunch -errors from interfering with an otherwise good pro
gram, in New Haven major variations in street names and major location names ap
pear in the geographic base file, as well as an approach toward common misspellings 
of names in the area and individual matching programs. Moreover, because individual 
characteristics are involved in validating some area matches and for attempting indi
vidual matches , age and several other items of individual information are available. 
If other information such as Army serial numbers or social security numbers are avail
able, this information could also be helpful in matching. 

For example, a special serial number is present on both the Area Travel Survey and 
the Census "25 percent" questionnaire because the special-survey sample address list 
was generated from the regular census address list. This feature will allow a complete 
computer check of the individual matching procedure by allowing the serial number 
match to be verified with the file that results from the address match alone. 

Though all matches will of necessity be imperfect, we anticipate that our area match
ing will be able to code over 95 percent of the records, with the 4 or 5 percent mis
match attributable to ambiguities and misspellings in the local address file. For area 
matching, the percentages can be increased by hand-correcting the local agency's ad
dress file and submitting it to an additional run. Unfortunately, our experience with 
individual matching is still inconclusive, so representative percentages of accuracy 
cannot be stated. Our achievements in area matching are summarized in Figure 6. 

Mapping Census Data and Local Data by Computer 

The planner often has difficulty in evaluating large amounts of printed data even 
though he may be able quickly to recognize and assimilate the importance of visual 
patterns. Computer mapping is, therefore, a logical development in data pr ocessing 
for planners and administrators, and we are exploring-with some success-several 
options available for producing maps by computer. Until machines can make the maps 
conveniently and cheaply, even standard map production will require research. Even 
so, mapping procedures which make use of census and local data can be done efficiently 
when the mapping techniques can be supported by tabulations and matching programs 
which use a standard geographic base. 

Use and Development of Mapping Techniques-Local users have requested several 
map types , as well as s uch mapping-r elated materials as the centers of blocks (needed 
for traffic-network assignments) and the areas of blocks (used in density calculations). 
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These two uses require a complete coordinate file for every street in the 
city. 

The types of maps requested have been quite varied-users have required outlines 
on several blocks, dot maps on a block basis, irregular polygon maps, proportional 
symbol indicators in the center of blocks, and special area boundaries. Dot maps or 
maps that use symbols have been requested to display the incidence of fires, traffic 
accidents, and police complaints. In addition, grid mapping and contour mapping have 
alsobeen requested to display socioeconomic information and land-use characteristics. 

The Census Bureau will use the mapping techniques developed in New Haven for pro
duction of a test brochure of a series of maps. These maps will be representations of 
30 significant variables in the census data. Several proposals have been discussed to 
include maps as a standard production item to be published with tabulations in 1970. 
This standard set of census computer-produced maps would obviously be of value to 
persons in local areas who are without computers. As such, these maps would cer
tainly represent a useful addition to census publications. 

Before any data can be presented on a computer-produced map, they must be as
signed numerical coordinates. And, because the smallest unit of area information 
available from the census is the block side, the intersections (block side terminals) 
must be given coordinates. Thus, both census data and local data which are keyed to 
block sides can be displayed on a map. Assigning coordinates to groups of blocks or 
parcels of area is more difficult, however. First, the approximate location of the 
parcel centroid is calculated using as abase the address range that the parcel encom
passes. In addition, "block boundary coordinates" can be calculated. The ability to 
manipulate and calculate coordinates is essential for local use of computer-mapping 
techniques, and the type of maps that can be produced are determined to a large ex
tent by the completeness and precision of the coordinates in the geographic base file. 

INPlITS 

Ceneus Tabulations 
on Tape with 
Block Cocrdina tes 

Cono\16 or Local 
Data on Tape 
with Address 
Coord:lMtue 

PROGRAMS 

SYMAP 
-Contour Line 
-Grid Area 

- -Block- Area·--

MAP 01 
-Grid Area 
- Number for 
Grid Center 

Ut1~ f'it.111-fy 
Programs 

-Dots in Random 
Patterns 1----- - -tl 

-Dots on Street 
Side 

-Shading within 
Blocks 

-Numbers for 
Block Center 

Figure 7. Mapping experiments. 

OUTPUTS 

Printer 

Plotter 

-Geospace 
-Pen Plotters 
-Ca th ode Ray 

Tuba 
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To preserve the maximum degree of flexibility with the data, and to prevent loss of 
information, the mapping experiments should use the smallest unit of area possible. 
As a general rule, data assigned to blocks should be displayed, rather than data as
signed to larger areas such as tracts. The smaller units allow increased precision 
when required, and allow controls to be included to eliminate specific details which 
might threaten confidentiality. 

Figure 7 outlines several mapping experiments we have conducted with our data and 
various computer programs for mapping which are available. 

As indicated, our mapping projects use two basic inputs: the Census Tally Tapes 
and the Basic Record Tape. This variety in inputs allows different approaches to map 
production to be tested and the cost of each to be evaluated. 

Mapping Techniques-The types of computer mapping that can be done in New Haven 
will be dictated to a large degree by t he equipment that is used. Computer-mapping 
techniques using the pen plotter, printer, geospace plotter, and the cathode-ray tube 
are being developed in New Haven with available equipment. Calcomp plotters at Yale 
have been tried with results of excellent gr aphic quality, and MAP 01 and SYMAP have 
been tried with the printer-samples of the SYMAP maps are shown in Figure 8 (11). 
We have also cooperated with the Harvard Laboratory of Computer Graphics on a proj
ect to produce maps for potential use in FHA decisions on home loans. Unfortunately, 
however, the time and cost characteristics of elaborate plotter and printer maps may 
exclude large-scale map production efforts in most cities. 

Experiments (12) with the geospace plotter equipment at IBM's New York Scientific 
Center have also been undertaken, for it can produce very high quality m aps (shown in 
part in Fig. 9) quickly and at a moderate cost. The study also plans to conduct experi
ments with Stromberg-Carlson, Control Data, and IBM cathode-ray tube equipment to 
produce dot maps, if we can make arrangements with various companies and univer
sities to use the equipment. Our preliminary tests indicate that small, inexpensive 
maps can easily be produced with the use of the cathode-ray tube equipment. 

To conclude , in New Haven there is an emphasis on mapping flexibility and the ability 
to produce large quantities of low- cost maps . Some planners are disturbed by the l ack 
of " human" quality in computer maps; at the same time others feel that the value of 
the computer is in the production of rough maps which have information impact rather 
than aesthetic force. 

Expanding The Data Base 

As valuable as it is, the census data obtained at 10-yr intervals is often lacking in 
the detail needed by local planners because of the necessarily limited scope of the stan
dard questionnaire. Recognizing this problem, the Census Bureau tested two special, 
detailed surveys in New Haven which would be compatible with the format of the stan
dard questionnaire. The Bureau selected the sample, mailed out the questionnaires, 
edited the returns, and coded the data on tapes for use in New Haven. 

Area Travel Survey-The New Haven Area Travel Survey sampled 2. 5 percent of the 
population in New Haven . It asked for a daily record of trips for a particular day and 
was collected on a series of days throughout one full week. Using this survey, it was 
hoped that home-to-work information could be collected, and used in conjunction with 
journey-to-work data gathered from the entire New Haven Pretest. 

Traffic planners in the Bureau of Public Roads, the State Highway Department and 
the City of New Haven all hope to use the data from this survey to evaluate how our 
regular census results can be used for traffic planning, but also to see how this special 
instrument works in providing fresh data for traffic planning. If the Area Travel Sur
vey methodology proves feasible, the Bureau of Public Roads may arrange for such 
surveys after 1970. 

Family Health Survey-The other special survey, the Family Health Survey, sampled 
one person in eight in the central city and one in thirty in the suburbs. The questionnaire 
developed for this survey asks for detailed health information, and the resulting data 
are expected to be useful not only in defining health needs in the city, but also in help
ing planners to decide where new community health facilities will be of the most use. 
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Figure 8. SYMAP sample map-density of pre-school children five years old and younger, number of 
children per acre. 
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NEW HAUEN ONI DATA FDR 196~ 1 =1600 

Figure 9. Sample mop from geospace plotter. 

Other Local Surveys-In addition to the surveys conducted by the Census Bureau, 
local agencies could run their own investigations, which could be then matched to the 
Bureau data with only a slight decrease in completeness. The census could still supply 
the format information necessary to make the sampling capable of being matched, but 
the local agency would take full responsibility for developing the questions without Cen
sus Bureau involvement. 

Such a survey is now being conducted by Yale's Department of Sociology, and will 
yield detailed information on attitudes toward the community in New Haven. 

SOME PRELIMINARY CONCLUSIONS 

The ideal computer has been described as one which is free, painted on the wall, 
has unlimited memory, accepts verbal input, and answers verbally. Of course, it 
should not have to be programmed. The ideal planning-information system for some 
planners consists of a sheet of published Census data. In fact, for many planners who 
have many questions and few answers, a sheet of published data may be useful in an
swering one or two questions-which is, after all, better than nothing. And, since the 
published material is free and in hand, the planner may think he has an ideal informa
tion system. 

As a result of our experiments in New Haven, some preliminary conclusions about 
an information system designed to use census data can be presented. These general 
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statements, while obviously debatable at this time, are based on our attempts to satisfy 
current needs for small-area data in New Haven. They are as follows: 

1. Need for accurate geographic coding-The importance of the geographic base file 
to all computer programs using census data and local data makes accuracy mandatory. 
To be of greatest value, not only must the state of past census coding be preserved, but 
any code changes must be added to keep the file up-to-date. 

The use of addresses, whose occupants change constantly, as the key element for 
linking all data records implies the need for programs and procedures to update the 
geographic file on a set schedule. Thus, accuracy depends on the creation of an accept
able, time-dependent structure for local information updating. What we have learned 
from our New Haven experience constantly emphasizes the importance of the geographic 
base file. 

2. Need for flexibility and detail-The New Haven experience can also help us de
fine the flexibility needed to meet user requests: flexibility which will permit us to re
spond so efficiently to user requests that any special categories-whether of area or 
subject-would be handled so well that the concept of the special category would cease 
to exist. 

Flexibility of response is required because the areas defined by the user are not 
fixed, but varying according to the changes in programs, agencies, and time. Thus, 
for the study to be responsive to any request requires taking changes into account. In 
addition, to increase the value of the tabulations, the geographic base file must include 
coordinates, street names, addresses, intersections, and area calculations. Finally, 
address-es and inter sections for indus trial, commerc'lal or .public buildings should be 
included along with 'thos e for res idential units in or der to incr ease the capability for 
matching. 

These detailed inputs are required because local agencies need data of more pre
cision than can be imagined at the Federal level of administrative decision. Therefore, 
the smallest unit of data-individual record on the basic record tape-must constantly 
be used to provide tabulations and demographic variables or categories. In addition, 
our response to these initial requests must be fast enough to permit the data to be useful. 

Although the maps and tabulations we have produced are varied, we are still limited 
by equipment available. It is, furthermore, doubtful whether any single computer sys
tem can be designed to be general enough to fit all the needs of local planners at even 
a single location. Thus, many computer systems (which would not only have to be set 
up but also interrelated) make the flexibility necessary for tabulations and mapping as 
much an equipment-design problem as a systems problem. Regardless of what hard
ware manufacturers tell us, computer equipment available for large-scale data storage, 
retrieval, and display is not adequate for most urban-planning applications. Our ex
perience in New Haven suggests that this may be true regardless of the equipment's 
cost; and when costs are considered then the point certainly cannot be disputed. 

3. Need for further studies-The first two conclusions stress the importance of be
ing able to relate the programs to manipulate and display data to planning needs. Ad
mittedly, they tend to emphasize the ideal rather than the practical; at any rate, we 
hope thai these suggesiions wiii iead io appiicaiions beyond New Haven ' s needs. 

All of the Census Use Study activities have helped define the usefulness of various 
computer programs for producing small-area data. They have done this by orienting 
our programs and procedures toward increasing access to census daia, and by attempt
ing to maximize the use of census data in local projects. Through these activities in 
New Haven, we have come to think about planning-information requirements for urban 
areas in general. But, it is now clear that a great deal of additional exploratory work 
must be done before an urban information system can be built to satisfy the needs of 
planners and agency administrators-yet our efforts in New Haven have, we hope, made 
a significant step in this direction. 
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Discussion 
MORRIS H. HANSEN, U. S. Bureau of the Census-It may be useful to make some brief 
comments that relate what we are doing in New Haven that Mr. Leyland has described 
to what is actually developing in the 1970 Census. Our goal is to provide in the 1970 
Census for essentially the same geographic resources that are being developed in New 
Haven, although the work will not take form in exactly the same way. 

We are taking the census in the major metropolitan areas and in certain surrounding 
parts of the country by mail, and this has many implications that I will not discuss. 
One of the implications was the necessity, the absolute necessity, for finding a way to 
assign geographic codes to addresses. A year or so ago, we initiated the creation of 
an Address Coding Guide (ACG) which would do this, and would also serve other pur
poses in geographic analysis. This was initiated long before many of the previously 
mentioned developments took place. The Census could not wait for these things to take 
place-we had to be ready to take the census in April 1970. When you operate under 
such requirements you must start with the lead times that are necessary. So the ACG 
is proceeding, is well on the way, it will serve a number of important and useful pur
poses, and is being developed with extensive local cooperation. This is another topic 
of its own. 

But with the recent developments on DIME in New Haven, we are now able to say that 
the introduction of DIME into the system will have important advantages in facilitating 
geographic analysis and statistical mapping. Our plan is to incorporate these additional 
features into the census as a second stage. We will do this provided that the resources 
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are available, and we are undertaking to obtain them. We cannot guarantee how far 
this can go until our appropriations are known, but our plan is to. end up by incorporat
ing in the census the DIME system, the system of providing the orientation of street 
intersections and segments, and blocks, and also associating coordinates with the in
tersections, and thus make it feasible to achieve the computer analyses and mapping 
flexibility discussed. 

The total system involves creation of the base maps (which we have undertaken and 
are well along with) and the creation of the ACG. The ACG will permit new types of 
flexibility in geographic manipulation in the computer, as compared with prior censuses, 
but will still lack the desired additional power for computer manipulation and mapping 
that can be obtained by incorporating the DIME system and coordinates. 

In summary, assuming the availability of resources which we are expecting to press 
hard to obtain (but the outcome is still unknown to us) these additional features will be 
developed and merged with the ACG. We also hope that this system for geographic cod
ing and analysis will become a live and continuously updated one, that the whole system 
will be put in the public domain, and that local and other public use will provide feed
backs as one of the important factors in keeping it up to date. Problems in getting re
sources for keeping it up to date are still to be resolved, but we are hopeful that this 
whole system can be developed and maintained on a current basis. 

KEVIN HEANUE, Bureau of Public Roads-Mr. Leyland has presented an excellent 
summary of the interesting andinnovativeworkof the New Haven Census Use Study. I 
would like to describe some of the preliminary results of the New Haven Area Travel 
Survey, the 2½ percent sample travel survey conducted in conjunction with the New 
Haven Census Use Study and then give you some of my impressions concerning the in
volvement of the "transportation interests" in the Use Study. 

The travel survey was· primarily a mail survey conducted using normal Census Bu
reau procedures. A home-interview control survey was taken in conjunction with the 
mail survey. About all we can say at this time is that the survey was run in October 
and that there was approximately a 50 percent mail return. The survey utilized a mail 
out/mail back procedure with one mail followup two weeks after the first mailing. To 
date, it has not been possible to make a comparison between the two surveys. 

The prime objective in conducting the New Haven Travel Survey is to examine the 
feasibilitrofcollecfing travel information in conjunction with the decennial census, 
utilizing the mail questionnaire. In addition, there are a series of secondary objectives. 
For example, there is a direct link between the travel survey questionnaires and the 
full census returns of the sample households. With proper provisions made to prevent 
disclosure, researchers will be able to relate the travel characteristics to the full 
range of census statistics at the household level. It is hoped that procedures can be 
developed which will allow tailoring of generation analysis to appropriate census 
::;lalisti(;S. 

Now moving from the travel survey to the broader area of the implications of changes 
and innovations in Census Bureau procedure to transportation planners, I would like to 
raise a few notes of caution. In the past, we have had the luxury of specifying, coding, 
and conducting travel surveys. We laid out our survey areas, we zoned them, con
ducted the survey, and prepared tabulations to our own specifications. In 1970 it will 
be a new ball game (I am assuming that Congress appropriates funds to undertake de
tailed coding of place of employment, i.e., journey to work). 

The Census Bureau, having developed the flexibility of data aggregation using block 
faces, is sweeping right by us, compelling us to adapt our procedures to obtain maxi
mum benefits from this leap forward. But, there will be some problems. One diffi
culty is areal coverage. The 1970 mail census coverage will be limited to the urbanized 
portions of the SMSA's and more specifically to the areas having home mail delivery. 
This means that block face geographic coding will be limited to the mail area. Most of 
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us participating in the New Haven effort were disappointed to learn that the detailed 
coding was possible only in four out of eleven towns within the New Haven SMSA. In 
the remaining seven towns, the travel data were accumulated to the town level. In 
areas not on the New England town basis, the problem may be more serious. On the 
positive side, roughly 85 percent of the total work destinations were included within 
the urbanized portion of the area. 

A second problem is caused by the fact that some people will not report place of em
ployment in sufficient detail or accuracy to permit blockface coding and as a result 
there may be a disturbing number of destinations coded to the next higher geographic 
level available, namely municipality or county. On the positive side is the very large 
sample size (25 percent) that should allow us to overcome many shortcomings of the 
statistics. 

One of the most encouraging results of the New Haven project is the fact that the 
Census Bureau is ready and eager to serve the transportation planning interests as a 
group. In New Haven, Public Roads in cooperation with the Connecticut State Highway 
Department and the New Haven Department of Traffic and Parking has developed a 
sample set of tabulations which, we hope, will form the basis for a standardized trans
portation planning data package. The tabulations have been submitted to the Census 
for review by their confidentiality committee. Upon the official release, this "package" 
will be widely circulated for comments. We hope to reach a consensus prior to the 
1970 Census on a transportation planning data package equivalent to the census tract 
tabulation program. In this way, each study, instead of going through the laborious 
process of preparing individual data specifications would just request the standard set 
of tabulations. Hence, individual requests would be minimized and one set of tabula
tion programs could serve the needs of many organizations. 

The potential of the cooperation among ourselves and with the Census Bureau is 
enormous. However, as is true with most progress, it will be necessary to resolve 
some problems and to undertake certain additional work if we are to gain maximum 
benefits from the Census innovations. 

W. L. GARRISON, University of Illinois-For a number of months the Bureau of the 
Census with the cooperation of other agencies has been experimenting with new methods 
for acquiring census information and, importantly, new ways to relate that information 
with the needs of other Federal agencies and with needs of state and local agencies, 
public and private. This study is generally referred to as the "New Haven Study." But 
it could have been done in "East Overshoe" or "West Cupcake." What is important 
about the study, in my judgment, is that it is another step in the continuing process of 
introducing new information technology into society generally-the process of diffusing 
innovation. Here the innovation is information technology, and the Census effort rep
resents one of many places where the nation's informationcapabilities are being adopted 
for old and new uses. 

There appears to be a pattern of the diffusion of new technology. There are three 
stages. 

1. New technology is given a well-defined task where it is more efficient than the 
technology that it replaced. Often the new technology has very limited applications. 

2. The technology is gradually improved, and understandings of the jobs that it can 
do are improved. Many new jobs are found for it. 

3. The technology begins to shape the way tasks are performed, and entirely new 
tasks are performed. The technology begins to shape our lives and we adjust our lives 
to it. 

This format seems to fit in many instances. The automobile, for example, we first 
used only in a very li).Ilited way-a status replacement for the horse and buggy. But as 
the automobile was improved it was adopted for more and more uses. Now new tasks 
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have been developed which the automobile performs, and we have adjusted our lives to 
it. The computer is another example. Its first use was very limited. Recently many 
jobs have been found for it, and now new systems are being built upon it. 

The New Haven Study is an experiment in the application of information system 
technology. Because of preceding and parallel activities from which one may learn, 
the New Haven Study has available many guidelines, and there is an opportunity for 
compression of the trial-and-error period that characterizes much introduction of 
technology. 

Earlier, there was reference to three stages in the introduction of new technology. 
The New Haven Study, and previous work at the Census, has passed well through the 
first two steps and has started on the third. Here·, and elsewhere in the Census, in
formation technology is now used for tasks previously done using other methods. Now 
the New Haven Study is exploring new tasks. Handling of the distribution and review 
of Census forms has been adapted to the new technology, and the new technology is be
ing expanded to mapping and answering of special queries. There is more efficient 
handling of information across the board. Things are being done that have not been 
done before, for instance, coding information. Certain questions arise. 

1. In the sense of the third stage in the diffusion of technology, what are present 
estimates of new tasks that will be performed; what tasks will be performed that have 
not been performed before? Again, new technology provides for straightforward sub
stitution for previous tasks and new tasks are performed with new purposes. What 
glimpses of future opportunities do we have from the New Haven Study? 

2. What time constants will characterize the diffusion of this technology; what will 
be its geographical spread? 

One disturbing leature of new technology is the long period of time that characterizes 
widespread adoption. Time constants on the order of 20, 30, 40, and 50 years are 
common in putting new knowledge into widespread use even where massive sums are 
spent to improve the technology and to accelerate its diffusion. The computer itself 
is a case in point. We are well into the third decade of computer utilization, yet there 
remain many obvious gaps in application. A related matter is the pattern of geograph
ical spread. Even where communication levels are high, the diffusion of a new idea or 
process to all places where it might be applied is relatively slow. Hybrid corn has 
provided a recent example in this country. The much studied spread of hand tractors 
in Japan and South Korea provides still another interesting example. If diffusion starts 
from one center, then one pattern of change unfolds. It it starts from many centers, 

_ then another .. pattern oLchange unfolds, __ 
Constraints on diffusion over time and space are well understood. The importance 

of face-to-face telling is very great. Reinforcement plays an important role. Individ
uals need to be told and retold. Where innovation requires institutional change, resis
tance to change occurs for adoption of innovation is tied to the slow pace of institutional 
change. My question is, what are we learning in New Haven that would help us under
stand the diffusion of new Census ideas and techniques? Can we learn things that we 
may use to develop strategies for diffusion? 

3. How may we establish clients for technology; what is the market for the New 
Haven product? 

1.1 the diffusiou of innovation through the private sector a very importa..~t role is 
often played by brokers or others who are highly motivated by financial rewards. Also, 
individual firms are highly motivated to adopt new technology, in part, because of pres
sures of survival and, in part, because of new opportunities for profits. In many in
stances new institutions are created which serve in some way as brokers. They sell 
the new process, or product, by shaping the needs of firms and individuals so that it 
meets those demands of their clients. The final question is, who will serve as a broker? 
How will the new ideas from the Census be sold? 
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EDGAR M. HORWOOD, Ur ban Data Center, University of Washington-The purpose 
of this panel, sponsored by the Highway Research Board's Urban Information Systems 
and Measurements Committee is to bring to the attention of the urban transportation 
planning professions the nature and the implications of a bold and forward experiment 
which is being conducted under the title, New Haven Census Use Test. 

The session was designed around a position paper prepared by George P. Leyland, 
Associate Director of the New Haven Census Use Study, who was called on to discuss 
the test project in some detail, and in particular to point out its transportation and 
land-use planning implications. A panel of prominent specialists, including represen
tatives from the Bureau of the Census and experienced observers in the transportation 
planning field, was asked to respond to the presentation and to raise questions, project 
ideas and otherwise react to the presentation with a view of sharpening its focus on the 
question of long-range urban and transportation planning analysis. 

For several decades now, urban transportation studies have been conducted on the 
basis on securing ad hoc data at considerable cost and effort and without significant in
puts from either Federal or local government sources as related to the periodic fact 
finding responsibilities of these respective agencies. To date, the Bureau of the Cen
sus' effort to relate residence and place of work has been too grossly defined at the 
work-end of the trip to be of benefit to the transportation planning process. With all 
due respect to the census effort, the matter of relating origin and specific work desti
nation as part of the decennial census is an extremely costly affair, and possibly be
yond the capability of early attainment as part of the formal census process itself. 
Transportation and land-use planners have been hopeful, nevertheless, that procedures 
introduced as part of the census effort would give more refined inputs into the trans
portation planning process. 

While transportation and urban planners have been looking to census for specific 
data, they have not particularly had their eye on fundamental advances in urban infor
mation systems which would permit the integration and assimilation of data not hitherto 
accessible. A system of the type presented can spatially coordinate data entities so 
that modes of reporting now made possible by computers would expedite data reporting 
and information presentation. The system which Leyland describes is identified pri
marily by the creation of what he terms a "geographic base file." This concept not 
only permits the matching of entity records in a spatial sense, but permits .informa
tion retrieval by map imagery through computer assisted graphical output. 

Although the paper implies no spectacular results in regard to the New Haven Area 
Travel Survey, conducted as a part of the New Haven Census Pretest (insofar as re
sults have not yet been fully evaluated), the concept of the geographic base file is so 
fundamentally new that this relatively short paper can hardly do justice to the vast 
analytical implications of this file. I believe it presents the framework for an entirely 
new generation of urban transportation and other planning studies. 

The utility of the geographic base file stems not only from its inclusion of the city 
map via the digitization of the street configuration, but from its capability to relate a 
street address to a small geographical location in space through automated means. 
The latter capability would permit us to conduct wholesale destination-type traffic sur
veys by examining a file of records at the workplace location, where for large industries 
machine records of home addresses usually exist. This could substitute for the ex
pensive conventional home-interview sample method. It should be possible to examine 
a far larger sample of trips to large traffic generators and central business districts 
or industrial sections with comparatively little effort. While the test undertaken by the 
New Haven Census Use Study group did not conduct destination type surveys, the po
tential is nevertheless in the system. 

Of just as great importance is the capability to summarize data by small area ac
cumulation, such as census blocks or block faces, to aggregate entity values included 
within an area of arbitrary polygon definition, thus permitting a reasonable matching 
of data to any system of zones, whether they are determined before or after the given 
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study. Again, the New Haven Census Use Study has not yet ventured into this area, 
but there is ample precedent in such an extension of the effort as demonstrated by work 
done elsewhere with similar type systems. 

An important aspect of the New Haven Census Use Study is its identification with 
tests by many types of users and its concept as an experimental approach toward cen
sus related information systems technology. The national census is the most extensive 
urban and regional information system extant, and therefore it behooves us to make the 
greatest efforts to make it responsive to emerging needs. In the past, the census re
acted to user needs and problems mainly through decisions to include or exclude vari
ous types of data. These data needs have changed over the years in response to the 
changing problems themselves. The advent of automation introduces a new factor, how
ever, which requires a new order of research and investigation involving the informa
tion system itself as contrasted with the data base. The advent of the mail census and 
the direct synthesis of information from census tally tapes by users, in lieu of printed 
tabular information from published census reports, creates a new environment to which 
Leyland and his associates address themselves. 

It is significant that the test itself was financed largely through the efforts of other 
departments of the Federal Government other than the Department of Commerce itself, 
which conducts the census. It remains a question as to what efforts local governments 
will make to interface with technology of this nature. 

The only note of concern which I feel obligated to introduce is the fact that this test 
may have come a little too late within the decennial census planning schedule to per
mit the results of the test to have a substantial influence on the national decennial cen
sus of 1970. It does not appear that the Street Address Guide preparation now being 
conducted in the metropolitan areas of the nation will be a substitute for the geographic 
base file which is discussed in the paper. The Street Address Guide is essentially a 
directory of terminal addresses and their coded relationship to census block and tracts, 
but without geographic tie-in to the urban street system. 

It is probable, nevertheless, that the major aspects of the geographic base file may 
be developed in the immediate post-census years through the activities of local or re
gional planning organizations and designed in such a way as to be integrated with the 
census effort of 1970. The development may thus be a little slower than could have 
occurred if the New Haven tests had been conducted two or three years ago to give ample 
advance time for detailed planning and local interface. These facts do not reduce the 
importance of the experiment. 

The foregoing notes have been more expository than reportorial of the paper pre
sented oy Leylana, because hifwas- obliged to-spend mo-st of his time and effort of the 
presentation in discussing the nature of the test itself rather than expanding his state
ments into areas of conjecture, as I have taken the liberty to do. The Census Bureau 
effort is, in my estimation, an important contribution to the integration of local and 
national efforts in the development of long-range multi-purpose urban and regional in
formation ' systems with dimensions characteristic of the age of automation. I submit 
it is an important venture for examination by all of those concerned with urban and 
li' .:U.1:spo,: ialio11 pla..1u1i11g ::sluu.ie:s and a1ialys1::::s. 
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