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Journal of Conflict Resolution

Journal of Personality and Social Psychology

Public Opinion Quarterly

World Politics

The SDI service at Northwestern is still in an early stage of development. Our
plans are to increase the journal coverage to meet demands of SDI participants,
who presently include only the eighteen members of the Inter-Societal Council,
which represents departments and schools within the University that participate
in inter-societal studies. Because the Inter-Societal Sdi service has not yet
developed into a regular service for participants, the Northwestern experience
to date will not be considered further in this paper. Instead, the operation of
SDI will be illustrated with reference tc searches made against interest profiles
of participants in the Computers and Public Policy Making Community Institute.

On March 18, letters were mailed to participants in the Institute asking for
information which would help in preparing this paper, scheduled for presenta-
tion on April 4, less than three weeks later. The one-page letter briefly described
the operation of SDI and stated:

I would like to illustrate the operation of the system by running your interest
Pprofile agaihst theé articles stored on tape and bringing the computer out-~
put to the Insfitute for distribution and discussion.

Would you please cooperate by providing me with a list of ten terms
that describe your current interests? Sample terms for your group might
be words like "'foreign pclicy,' 'aggression,' '"NATO" "conflict, " etc.
Combinations of words, like 'foreign policy,' will be counted as one
word. In preparing these terms, it is usually helpful to focus only on the
most relevant and rewarding literature.

I have enclosed a pre-addressed postcard to facilitate your response.
I respectfully request that you fill cut the card and return it to me as soon
as possible so that I have enough time to make the computer run before
leaving for the Institute.

By Monday, March 28, thirty-seven of forty-five persons in the original
mailing had submitted a list of keywords for an SDI search. Mr. Gary Rader
reworked these keywords into forms suitable for searching and made the runs on
the computer. The search results will be presented and discussed after reviewing
some fundamental features of Northwestern's SDI system.

The computer program used in the SDI system is TRIAL, the same program

used for the ISVP document retrieval service. In revising his IBM 709 TRIAL
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program to operate on N orthwestern's new Control Data Corporation 3400 computer
Mr. William Tetzlaff inciude.d a new feature in the search logic for SDI applica~-
tions, In addition to retrieving items according to logical combinations of key-
words, a procedure was introduced for "weighting' keywords so that retrieval
would occur only if the sum of the weighted keywords in a given abstract equaled

or exceeded a previously stated value. This value, or "hit level, ' is presently

set at 100, which causes retrieval when encountering one keyword weighted

'""100", two weighted ""50'" each, and so on.

The input to Northwestern''s SDI system includes the standard information
about author, titles, and sources, which is keypunched in compatible KWIC ~-KWOC -
TRIAL format. In addition, the author's institut@onal affiliation, when provided,
is keypunched on the "author' cards, class''l'. The citations and the authors'
institutional affiliations are accompanied, when available, by abstracts published
with the article, which are keypunched on class ''4'" cards. When abstracts are
not available, which is the case in twelve out of the eighteen journals, keypunchers
are given instructions to use the first and last paragraphs, keypunching the first
paragraph on class ''5'' cards and the last paragraph on class '6' cards.

(The second and next-to-last paragraphs are substituted if the first or last para-
graphs are clearly not suitable as introductions or summaries.) Finally, in the
case of review articles, the titles of books reviewed are punched on class '"7'"' cards.

A sample of punchcard input cf an article from Economic Development and Cultural

Change is given in Figure 11.

- Figure 11

Keypunching the first and last paragraphs of each article when abstracts
are not available is intended to skirt the time=-consuming, resource-draining,
and generally difficult task of abstracting articles for input to the system.
Admittedly, this is a compromise soluticn to the problem of describing the article
for effective retrieval. Some evidence indicates, however, that users find the
first and last paragraphs of a article to be more helpful than a professional
abstract in determining its value for their research. o No doubt some relevant
articles escape retrieval because the opening and dlosing paragraphs are used in
lieu of abstracts, but extensive abstracting is too costly to consider at this

stage of the project.



21

Using the input as prepared for all 144 articles in the sytem, what were the
results of the §DI search for Institute participants? The master tape of abstracts
was searched for each of the thirty-seven institute participants whose keywords
were received before March 28, Mr. Rader incorporated their reworked keywords
into SDI search instructions for the TRIAL program. To illustrate an actual
command which uses most of the features in the program, the instructions pre-
pared for Professor John F. Gange of the University of Oregon have been selected

for repreduction in Figure 12.

Figure 12
The label for the search instruction in Figure 12 is "PROF, JOHN F. GANGE--

UNIVERSITY OF OREGON'"., The computer is told to search card classes 2, 4, 5,
6, and 7. The left parenthesis following ''"7'"" begins the search command proper.
Because the TRIAL program ignores blank spaces in the search command, the
keywords can be listed as in Figure 12 to improve readability for humans. Note
that the last term -~ "SELF*DEFENSE -50,'" --is followed by a right parenthesis,
which ends the command, and a dollar sign, which starts the computer looking for
the next command.

Professor Gange's interest profile in Figure 12 retrieved sixteen abstracts
from eight different journals. One of the abstracts retrieved in his search is
given in Figure 13. The keywords that caused the abstract to be retrieved are

underlined by hand.

Figure 13

Table 2 summarizes the results of the SDI searches for all thirty-seven
participants. Out of 144 articles in the system, an average of eight abstracts
were retrieved per person. It is for the individual participant to judge whether
his ''selectively disseminated' abstracts are of any interest to him. In a con-
tinuing SDI service, of course, the user can revise his interest profile at will
to change the character (and amount) of information he is sent. In this way, a

user should be able to learn how to use the service to improve its usefulness in

his research.
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TABLE 2: List of Institute Participants and the Number
of Abstracts Retrieved for Each

Name of Participant Number of ‘Abstracts

Edwin Adams

Howard Ball

Abraham Bargman

Davis Bobrow

Susan Bobrow

Paul Borel

Harold Borko

Keith Clark

Walter C. Clemens, Jr.

William D. Coplin

John F. Gange

Ralph M. Goldman

Morton Gorden

Alfred James Hartzler

Samuel P. Hayes 11

Peter Heintz 19

Ole Holsti 9

James G. Hoofnagle 12

Fisher Howe 3

Julius Katz 1

James A. McDevitt 5

Knight McMahan 3

Jeffrey Milstein E

Bernard S. Morris 4

Eric C. Orme 5
T
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David Osborn
Dazlias A. Pilliod
Ithiel de Sola Pool
James E. Price
Peter H. Rohn

Richard C. Rowson 5
Rudolph Rummel 22
Robert Strausz-Hupe 17
Leo Sweeney 13
William J. Trainor, Jr. 28
John Vance -

William Welsh 12
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CONCLUSION

Keyword indexing of bibliographical items by computer is an established
document retrieval technique. It is fast, inexpensive, and easily executed.
If titles of interest are relatively descriptive or if they can be made more
descriptive after some editing, then keyword indexing by computer offers a
practical means for producing useful general-purpose bibliographical indexes at
low cost. At considerably more expense, each item in the bibliography can be
tagged with a number of desciptor terms to aid retrieval through more complete
indexing. But a general-purpose index produced from a large set of items tagged

with many descriptors constitutes a bulky volume - as demonstrated by International

Affairs, Volume I of the Universal Reference System. Despite discouragingly

long lists of index entries, such comprehensive indexes serve worthy purposes
when published, and they are especially useful to researchers who do not have
access to computing equipment. If computers are available, however, they can
be incorporated into document retrieval services which can conduct more

powerful searches and thereby retrieve less chaff and more wheat from large

files of bibliographical items.
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FOOTNOTES

1Those interested in the technology of information retrieval may wish to
consult these recent texts: Charles P. Bourne, METHODS OF INFORMATION
HANDLING (New York: Wiley, 1963); Allen Kent, TEXTBOOK ON MECHANIZED
INFORMATION RETRIEVAL (New York: Wiley, 1962); Joseph P. Spiegel and
Donald Walker (eds.) INFORMATION SYSTEM SCIENCES (Washington: Spartan
Books, 1965).

At least three non-computer methods of document retrieval deserve to be
mentioned: (1) the familiar "keysort' cards of Royal McBee Corporation; (2)
the "Termatrex' system of Jonker Business Machines, Inc. (Gaithersburg,
Maryland); and (3) various microfilm or '"microfiche' cameras and readers,
but in particular the "MIRACODE'" system of Recordak, a division of Eastman
Kodak, Co. Informaticn about all of these are available from the manufacturers.
For a more specialized review of MIRACODE's application to the problem of
information retrieval, see Kenneth Janda, '"MIRA€CODE: A 16 mm. Microfilm
Information Retrieval System,' paper prepared for delivery at the Third Tech-
nical Conference of the Council of Social Science Data Archives, University
of Michigan, May 10-12, 1966 (scheduled to be published in the conference pro-
ceedings).

See, for example, the index tc my Data Processing: Applications to
Political Research (Evanston: Northwestern University Press, 1965), which
was prepared on a computer with a keyword indexing program. For a different
apprcach, see Susan Artandi, "Automatic Book Indexing by Computer,' American
DOCUMENTATION, 15 (October, 1964), 250-257

4One such program for the popular IBM 1401 computing system is described
in "Keyword-in-Context (KWIC) Indexing Program for the IBM 1401 Data Pro-
cessing System,'' Reference Ccde 1401-CR-02X (White Plains, N.Y.: International
Business Machines, 1963). A recent revision of earlier KWIC programs for
computers in the IBM 700 series had been prepared by Professor James S.
Angaard @ Northwestern University's Department of Electrical Engineering.
Angaard's program, called "EIKWIC, " is available through SHARE.

The discussion of keyword indexing is reprinted with revisions from
Kenneth Janda, '"Keywcrd Indexing focr the Behavioral Sciences,'" THE AMERICAN
BEHAVIORAL SCIENTIST, 7 (June, 1964), 55-58.

H.P. Luhn is generally considered to be the father of keyword indexing.
See his "Keyword-in-Context Index for Technical Literature (KWIC Index), "
IBM Advanced Systems Development Division Report RC-127, August, 1959.

Other sccial science applications of keyword indexing include Murray A.
Straus and Susanne C. Graham, CUMULATIVE INDEX TO MARRIAGE AND
FAMILY LIVING, Volume 1-24 (1939-62); CURRENT STATE LEGISLATION
INDEX (American Bar Foundation, Indianapolis: Bobbs-Merrill Company,
beginning publication in 1962); and the comprehensive index to publications in
the field of social welfare from 1924 to 1962, prepared by Joe R. Hoffer,
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FOOTNOTES {continued)

Executive Secretary of the National Conference on Social Welfare, Columbus,
Ohio.

8

Kenneth Janda (ed.), CUMULATIVE INDEX TO THE AMERICAN POLITICAL
SCIENCE REVIEW, VOLUMES 1-57: 1906-1963 (Evanston: Northwestern
University Press, 1964).

There is no practical limit to the number of authors, length of titles, or
amount of publication information that can be recorded on punchcards for in-
put to the computer. Additional cards within a given "author, " 'title, ' or
""'source'' classification can be used as needed. The standard format for record-
ing bibliographic information on punchcards for keyword indexing is given in
the IBM General Information Manual E20-8091, "Keyword-In-Context (KWIC)
Indexing. "

10 : o v
The particular program used to process this information was written by
James S. Aagaard. See footnote 4.
llAagaard's computer program performed the alphabetizing on the basis of
the first seventeen characters following the first letter of the keyword, which
accounts for alphabetizing the name keywords according to the next word in the
titles.
12 )
For a comparison of the two methods, see B.B. Lane, '""Key Words in--
and out cf--Context,'' SPECIAL LIBRARIES, (January, 1964), 45-46.

This bibliography was prepared for my research on comparative political
parties. See Kenneth Janda, ''Retrieving Information for a Comparative Study
of Political Parties, ' in William J. Crotty (ed.), APPROACHES TO THE STUDY
OF PARTY ORGANIZATION (Chicago: Rand McNally, forthcoming).

14The KWOC index was processed on Professor James S. Aagaard's new
"Bibliographic Data Processor' program for the IBM 709, which is being re-
written for the Control Data Curporation 3400 computer. Aagaard's program
contains a number of options which can be exercised simply by calling for them
with the appropriate control cards. KWIC and KWOC processing are two of
the options; KWAR (keywords without reference code) and CORK (combinations
of related keywords) are two others. In addition, the program allows great
flexibility in determining which classes cf cards shall be searched for keywords
and which classes of cards shall be printed in the output.

15KWOC'S ability to print the entire title regardiess of length lends this

form of indexing to applications outside of bibliographic indexing. At North-
western, KWOC indexes have been prepared to all roll call votes in the 15th
Session of the United Nations General Assembly. As an undergraduate major in
political science at Northwestern, Mr. David Hodge prepared KWOC indexes to
all contested roll call votes in the Kansas Senate from 1957 to 1965.
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FOOTNOTES (continued)

6
. Lane, op cit.

17Donald H. Kraft, '"A Comparison of Keyword-In-Context (KWIC) Indexing
of Titles with a Subject Heading Classification System,'" AMERICAN DOCUMENTA-
TION, 15 (January, 1964), 48-52. Kraft's analysis of 3,248 entries in an issue of
THE INDEX TO LEGAL PERIODICALS and an issue of THE INDEX TO LEGAL
THESIS AND RESEARCH PROJECTS disclosed that 89.57. had titles Kraft judged
suitable for keyword indexing.

18The bibliographic items, published in a section called '""New Studies: A
Guide to Recent Publications in the Social and Behavioral Science, ' have
been selected and annotated by the journal staff in a periodic search of hundreds
of journals and reviews, including many published outside of the United States.

9In’cernationa.l Affairsis published by the Universal Reference System, a
division of Metron, Inc.; 80 East Eleventh Street; New York, N.Y. 10003.

20
Ibid., page ix.
2
1Ibid. , page xi.
22 ; ’
Ibid., pages xv-xix.
23

Ibid., page vii. The programming was done by Datistics, Inc. of Jersey
City, N.J.

24
Ibid., page xii.

Cost of computer time can also be amajor disadvantage of computerized
document retrieval system, but cost of computer time and availability of free
time range widely from installation to installation.

26 ; , . : .

A major advantage in computing "hardware''--the machinery itself--would
be the development of inexpensive and effective optical scanning equipment for
translating printed material directly into punchcard form. A major advance in

computing "'software'' ~--programming systems-- would be the development of fast
and accurate programs for translating foreign languages into English.
27

G. Slaton and M.E. Lesk, "The SMART Automatic Document Retrieval
System-- An Illustration,' COMMUNICATIONS OF THE ACM, 8 (June, 1965),
391-398.

28 . . »: . <

. The program in question was written by Mr. William H. Tetzlaff of the
Computing €enter at Northwestern University. See his "TRIAL: Technique for
Retrieving Information from Abstracts of Literature--A Program for the IBM
709/90/94,'" paper delivered at the SHARE XXVI Meeting, Applied Management
Sciences Project Committee; San Diego, California; February 28 - March 4, 1966.
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FOOTNOTES (continued]

29

The program is discussed in depth with particular reference to literature
on political participation in Kenneth Janda and William H. Tatzlaff, "TRIAL: A
Computer Technique for Retrieving Information from Abstracts of Literature, "
BEHAVIORAL SCIENCE, 11 (November, 1966), forthcoming.
30See Lester W. Milbrath and Kenneth Janda, '""Computer Applications to
Abstraction, Storage, and Recovery of Propositions from Political Science
Literature, ' paper flelivered at the 1964 Annual Meeting of the American Pol-
itical Science Association, Chicago.

Some material on the TRIAL Program that has appeared elsewhere was
reprinted in the "Working Papers'' prepared by the American collaborators for
use at the First International Round Table of the International St udies of Values
in Politics: Dubrovnik, Yugoslavia; June 22 - July 3, 1965.

32C. B. Hensly, ''Selective Dissemination of Information (SDI): State-of-
the-Art in May, 1963.'" Copies available from the author. Address: IBM,
2651 Strang Boulevard: Yorktown Heights, New York.

I wish to thank the Council on Inter-Societal Studies and its director
Professor Richard D. Schwartz, for supporting the project through its experimental
stage.

Allen Kent, '"The Information Retrieval Game, " Paper delivered at a
Conference on Electronic Information Handling; Pittsburgh, Pennsylvania;
October 7-9, 1964.



Information Retrieval: A Proposal

The attached paper by Prof. Kenneth Janda does the following:
(a) reviews types of information retrieval systema; ‘
(b) evaluates the systems;

(c) describes in some detail the applications of the system to inter-

national and comparative politics.

Of particular interest is his description of the retrieval system which
was employed by the International Studies of Values in Politics. The
work, which was done in the spring and summer of 1965, is described

in detail on pp. 18-21.

Although effort and thought have gone into a system for the ISVP project,

lack of personnel has delayed implementation. It was envisaged that re=-

trieval and dissemination would involve the following procedures:

(a) development of a set of key descriptors for the project as a whole;

(b) collection of relevant materials by each center;

(c) coding of the materials by each center according to the selected key
words;

(d) a bibliographic print-out of materials at set intervals,

At present the program for Selective Dissemination of Information (SDI)
has been financed by the Inter-societal program at Northwestern Univer-
sity and organized by Professor Janda. This means that about 22
journals in the social sciences will be coded according to titles. Indi-
vidual researchers and organizations will give to the system an 'interest
profile'. The '"interest profile'' is a set of words. On the basis of this
set of words these 22 journals will be periodically searched and the
materials meeting the '"interest profile' will be printed out in any number

of copies.



Professor Janda is prepared to accept an interest profile for the ISVP
program. The cost for each search will be about $19, depending on the
complexity of the interest profile and not upon the number of items lo-

cated.

The proposal then is to construct a set of words which will comprise an
interest profile for the project. Certain words such as ''values'',
""decision-making'', and '"integration'' will, of course, be included.
Others should be added. It will be possible to know that all centers are
collectively informed about the relevant current literature contained in

22 journals on a systematic, regular basis.

This simple procedure does not meet all of the goals which retrieval
systems could provide. It does function for current literature. It is

now feasible, cheap and ready to go on 1966 journals.

In other papers Prof. Janda has outlined on other methods of information
retrieval. Amond them is a system whereby each paragraph or page

is coded on a six digit basis. The code then, in a matter of seconds,
searches up to 2000 pages and locates relevant material. The material
can be immediately read and, if desired, a copy of the page can be made.

Parts of the Human Relations Area File are now recorded in this system.

It is proposed that we take advantage of the simple SDI system. Infor-

mation retrieval is in a revolutionary stage and now is producing tangible

benefits.



