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experiments in psychology and sociaé psychology. The abstracts were used to write
a textbook on small group research.® Their system was designed to use keysort
cards for the search and retrieval procedures; but this met with only limited
success. Hand sorting proved to be almost as fast and was more thorough and flex-
ible in that all the categories did not have to be anticipated at the time the
cards were notched.

In the fall of 1962 Milbrath lead a graduate seminar on political
participation; the seminar project was to propositionalize the literature on
political participation. The Collins-Guetzkow abstracting system was adopted for
this project with slight modifications. Propositions were formalized and recorded
with independent variables stated on the left side of the page and dependent vari-
ables on the right; arrows and other symbols were used to indicate the findings
about the relationship between the variables. These propositions were dittoed on
individual sheets of paper with the intention of transferring them onto 5 x 8 key-
sort cards. The twenty participants in the seminar abstracted about 180 articles
and books and collected about 5,000 propositions. It soon became clear that the
keysort search procedure did not have the capacity and the flexibility that would
be required to handle a large amount of literature. Some more adequate system
had to be devised for searching and retrieving propositions from abstracts.

We turned to recording the information on punchcards so that computers
could be used in the search and retrieval operations. Drawing on our experience
with keyword indexing of social science titles,9 we conceived of a computerized
system for searching out and retrieving specific propositions according to their
main terms or keywords. We envisioned a system that not only would retrieve pro-
positional statements containing the keywords specified in the searching process
but also would place these propositions in the context of the original study.
Accompanying each retrieved proposition was a summary of the original study and a
paragraph of elaboration giving the meaning and basis of each statement. This
would enable the user of the system to evaluate the information retrieved by his
search within the context of the original study.

Our initial thinking on automating the system was conducted within the
Collins-Guetzkow-Milbrath propositionalizing framework which isolated formal pro-
positions and stated them as a simple juxtaposition of keywords, such as "Education
—--———-Voting," with the connecting line indicating the statement of the relation-
ship. The role assigned to the computer in this scheme involved little more than
matching the keywords in the propositions with the keywords specified for the
search. Human abstracters had to perform the difficult and tedious task of re-
ducing the propositions in the literature to this format. We began to think of
shifting some of this work from the abstracters to the computer after consulting
with Mr. William Tetzlaff of Northwestern University's computing center. He pro-
posed writing a more general searching program that could accombdate natural
language text with virtually no format restrictions. This stimulated a change in
the focus of the project from that of propositionalizing the literature to that of

abstracting it for both genuine propositions and simple statements of fact or
f'findings."”

8. Barry E. Collins and Harold Guetzkow, A Social Psychology of Group Processes
for Decision Making. (New York: Wiley, 196L.)

9. Kenneth Janda, "Keyword Indexes for the Behavioral Sciences,” American Be-
havioral Scientist, 7 (June, 196L) 55-58.
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Preparation of the TRIAL Input: Although there is no technical obstacle
to the use of full texts as input to TRIAL; we have elected to use abstracts. It,
certainly, is less expensive in terms of material; keypunching time, storage space,
and computer time to include only abstracted 'essential’ information. In addition
to achieving these economies, abstracting also promised to improve the effective-~
ness of the retrieval process itself. Findings and propositions are sometimes well
camouflaged in the literature and might escape detection by machine searches. A
skillful abstracter often must expose them for selection in the retrieval process.

Borko and Chatman have recognized a basic distinction between types of
abstracts:
One kind of abstracting is usually referred to as "Informative”
(vinformational," ¥direct,"); it provides the reader with the basic
informational content of the article. The other is the ¥descriptive"
abstract ("indicative," "alerting,"), whose function is to "direct,”
Yialert,¥ Yprovide current awareness;" Vacquaint . . . with the gist of
the article," "bring reader's attention to important articles they
may have overlooked," and to "permit the reader to decide whether
the article or book reviewed would be of value or interest to him,"
etco
According to this distinction, our abstracts are clearly designed to be ¥informative"
rather than merely %descriptive® in character. The function of our abstracting is
to obviate the necessity of reading the article at all.

Every TRIAL abstract is physically divided into a Ysummary' section des-
cribing the study as a whole and one ¥statement” and one %elaboration® section for
each proposition or finding identified in the study. The "summary" section of the
abstract attempts to describe the article in terms of each of the following
headingss ''the problem.' "research design," %conclusions," and "suggestions for
research.” Not every article can be described in terms of these headings, there-
fore, the abstracter may omit reference to them if they are inappropriate. They
are intended mainly to give a somewhat uniform structure to the information in the
summary.

Each proposition or finding identified in the article is represented in
the abstract by a 'statement® and an ¥elaboration.” The "statement® contains a
clear presentation of a given proposition or finding. Direct quotations of pro-
positions or findings are used whenever the original language is suitable, but it
is sometimes desirable for the abstracter to prepare his own statement for greater
clarity or economy of expression. The statement is followed immediately by an
lelaboration," which contains additional information relevant to understanding the
proposition or finding. This information might include the operational or con-
ceptual definitions employed, statistical procedures followed, and the introduction
of control variables,

The quality of the abstract is, of course, affected by the skills and
knowledge of the person doing the abstracting. It is obviously important that the
abstracter know the literature in which he is working. A student thoroughly
familiar with the subject simply makes better decisions about what to include and
exclude, and he often is able to facilitate the retrisval process by introducing

10, Harold Borko and Seymour Chatman, "Criteria for Acceptable Abstracts: A
Survey of Abstracters® Instructions," American Documentation. 14 (April,

1963), 150.
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in parentheses key terms that did not appear in the original statement. To insure
accuracy it would be wise, whenever possible, to submit abstracts to the author(s)
of the original article or book for suggestions for revision. Even the best ab-
stracter can overlook an important point or misinterpret a complicated analysis.

A major drawback is that abstracting is a tedious process thus making it
difficult to enlist the energies of established scholars on a full or part-time
basis. It could offer employment to advanced graduate students or to knowledgeable
and skilled persons who are confined to their homes by familial responsibilities.
If the utility of the system proves to be sufficiently great; it is not incon-
ceivable that scholars could be persuaded to adjust their personal note taking
procedures so that their individual efforts could contribute to a "pool" of
abstracts.

The abstracts for this beginning phase of TRIAL were prepared by Mrs. Jean
Jacobsohn, who graduated from Northwestern in 1964 with a B.A. and honors in
political science. In general she followed the procedure of first reading through
the original article in order to identify the propositions and take notes for the
summary. She then reread the article and typed the abstract on erasable paper
with the margins adjusted for a 60 space lineg this corresponds exactly with the
60 columns of space available to record information on each punchcard in accordance
with the TRIAL format. By not hyphenating any words at the end of the line and by
making agreed upon substitutions for characters not available on the computer
printers, Mrs. Jacobsohn produced a copy that was exactly reproducable by a key-
punch operator on punchcardse.

In shifting our focus from propositionalizing to abstracting propositions
and findings, we decided to make greater use of quotations from the original pub-
Jication than abstracting conventions normally allow. Borko's and Chatman®s survey
of 130 sets of abstracting instructions prepared by various scientific publications
did not even mention rules pertaining to the use of quotations. We believed, how-
ever, that frequent use of direct quotations would decrease the amount of sub-
jectivity involved in preparing the input, better preserve the meanings intended
by the authors, and increase user satisfaction with the TRIAL output; for he would
not need to consult the original article in order to cite it. Our abstracting in-
structions stressed absolute accuracy in punctuating quoted material so the user
could be confident about using TRIAL output in this manner.

According to our abstracting philosophy, the "ideal® abstract would be
constructed entirely out of quotations from the original text. If the wording of
the article did not lend itself to quotation, the goal was to construct a clear
and concise statement of the proposition or finding. Such statements also were to
be used as bridges between quotations or to summarize information. The abstracter
also was instructed to indicate the boundaries of the information available in the
original article., For example, this called for disclosing whether or not the
statistical procedures reported in the article were reported fully in the abstract.
In short;, we aimed at preparing abstracts that gave the essential information in
the author®s own words and told the reader what additional information he could
expect to find if he consulted the original article.

The Computer Searching Process. The keypunch operator punches one card
for each of the lines on the typewritten copy prepared by the abstracter. The
letter text is placed within the first 60 columns of an 80 column card. The key-
punch operator also adds a ¥iclass' number in column 75 of each card. The class
numbers indicate whether the individual cards contain information about the author,
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title, or journal of the article (classes 1, 2, or 3 respectively) or whether the
cards represent lines in the summary (class 4), a statement (class 7), or an
elaboration of a statement (class 8). These numbers are used by the program to
instruct the machine what cards it should search.

The keypunch operator also assigns a number i in columns 73-74 to every
card in the ith statement and the ith elaboration, so that all the cards relevant
to the first proposition or finding identified in a given article are punched *QL1"
in those columns, all the cards for the second proposition or finding are punched
"02," and so forth. Finally, after all the cards for an abstract have been punched
and corrected for errors, they are numbered sequentially in four columns (76=79)
beginning with 0001; column 80 is punched O. In effect, this produces a sequencing
by tens instead of units. This facilitates editing the abstracts once they have
been read from the punchcards onto magnetic tape as explained in the next paragraph.
These sequence numbers are not used in the searching operations.

Magnetic tape is used for the search and retrieval operations instead of
punchcards because it is much more efficient and convenient for communicating with
computers. Once the information has been put on magnetic tape, however, it is re-
moved from direct human observation and manipulation. A spelling error is easily
remedied when punchcards are being processed; one merely removes the card in error
and inserts a correct one. Corrections and changes are not so simple when the in-
formation is represented by magnetized spots on a plastic ribbon. William Tetzlaff
wrote a special program as part of the TRIAL system to provide greater flexibility
in editing abstracts after they have been put on tape. This program, which will
not be discussed in detail in this paper, provides for automatically inserting, re-
placing, or deleting whole abstracts and for changing any number of individual
cards in any given abstract without changing the sequence of the original cards.
Because the original cards are numbered in tens instead of units, as many as nine
new cards may be inserted between cards VO0OLO0" and "O0050% by numbering the new
ones in column 80 so as to make them "00041,% ¥00042," etc.

The system's search and retrieval program, like the editing program, was
written by William Tetzlaff in MAP language for the IBM 709 computer operating
under the IBM IBSYS monitor. Like the editing program, it is quite simple in its
operation. A search of the abstract tape is initiated simply by placing after the
program deck a card bearing information identifying the search to be made. The
information on this card serves only the function of labeling the print-out for
identification purposes; it could contain a phrase like "MILBRATH AND JANDA --
SEARCH FOR EDUCATION AND VOTING TURNOUT.! Since all instruction cards are virtually
free of format restrictions, this information could begin anywhere on the card. The
program tells the machine to begin scanning in column 1 for a non-blank column and
to regard the contents of that column and the following 58 columns as the identify-
ing label. The machine considers the identification label terminated when it en-
counters a simple comma, wherever that comma may appear. Identifying information
that extends past a comma, or is more than 59 columns in length, is ignored by the
machine,

The comma serves both to end the identification label and to instruct the
machine to be on the alert for the designation of the ficlasses' of cards in which
the user wants to search for keywords. Assume, for example, that the user wants to
search for findings or propositions relevant to the relationship between "education®
and fivoting turnout.” The program is designed to permit searching any or all
classes of input cards. In this example, however, the search probably would be made
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only within the statement cards, class 7. The instruction to the machine would be
to ignore the author, title, journal, summary and elaboration cards and to search
only the statement cards for information dealing with the relationship between
Yeducation” and 'woting turnout.’

The search command is communicated to the computer by specifying within
parentheses certain keywords and logical connections that must exist between the
keywords in order for a statement to qualify for retrieval. After reading the code
number or numbers of the classes of cards to be searched, the machine senses it is
receiving a search command when it reads a left parenthesis. Because any given
command may contain more than one combination of keywords arranged in "nests of
parentheses, the machine continues to read keywords until the number of right
parentheses read equals the number of left. It will then evaluate the logic of
the command, working outward from the innermost set of parentheses.

The researcher or user of the system must specify the keywords he wants
the machine to use in making its search. In our example, the words Yeducation,’
"voting,' and "turnout? would certainly be used, but we would also want the search
to include ficollege,™ "school,¥ f'schooling,' and perhaps the phrase ''political
participation.' All these possibilities can be incorporated in the search in the
TRIAL system by means of special word commands and logical operators.

Merely stating a word within parentheses will involve that word in the
searching process. IEnclosing any word between slashes (g.g., '/SCHOOL/*) will
define the first six characters of that word as the root word and will cause the
machine to retrieve any word containing the same combination of characters. The
command '/SCHOOL/% therefore will retrieve Yschooling' as well as "school.’
Joining any pair of words with an asterisk (e.g., "POLITICAL#PARTICIPATION") will
define the words as a phrase and will cause the machine to search for exactly the
same phrase,

The power of the search command inheres in the use of standard logical
operators expressed on the punchcard as follows: ".NOT.", %.,0R.", ¥,AND."; and
",EOR." (the last operator stands for either/or and is sometimes called the ex-
clusive rather than the inclusive "or'). Perhaps the use of these operators can
best be conveyed by constructing a sample command for our illustrative education
and turnout search.

MILBRATH AND JANDA— SEARCH FOR EDUCATION AND TURNOUT, 7 ((EDUCATION .OR.
/SCHOOL/ .OR. COLLEGE) .AND. (/VOT/ .OR. TURNOUT .OR. POLITICAL*PARTICIPATION))$

This command would cause the machine to select only those statements containing
both one or more keywords specified within the first nest of parentheses and one or
more keywords specified within the second nest. If the machine finds any statement
of a proposition or finding that satisfies this logical combination of keywords,

it will print out the statement and its supporting elaboration along with the
summary of the study. Theoretically any number of these searches can be made
during one run on the computer, but the current program is limited to 198 operators
for a given search. The dollar sign appearing after the last right parenthesis

of the search command starts the machine looking for another identification label
for the next search command,

We are not convinced for all time that the currently used search and re-
trieval operations in TRIAL are the best approach to the problem of managing the
political science literature; but we do think that TRIAL offers considerable
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potential and deserves to be given an adequate test. We are preparing to do this
by using the system for our own literature searches. The long range utility of the
system can only be evaluated by the experiences of a variety of scholars. Whether
or not this system is adopted by the profession is less important than the fact that
some technique for information retrieval must be found if we are ever to exploit
fully our political science literature.

Implementation and Costs

Although the development of a retrieval system of the kind we envisage can
go forth at a single university, if the system proves successful and has wide appli-
cability, it might be desirable for the national association of a given discipline
to take responsibility for abstracting and retrieving its literature. The associ-
ations for sister disciplines which overlap in their literature might cooperate in
producing and maintaining their retrieval system. A national center might be
designated to coordinate the preparation of abstracts and the development of the
retrieval system. All abstracted information could be stored on magnetic tapes at
the center with a large computer available for daily searches at the request of
academicians throughout the country.

A large university with a large and readily accessible computer may wish
to buy a set of the storage tapes and the computer program; thus placing the system
at the fingertips of local social scientists. New abstracts could arrive period-
ically on new tapes (the computer program accepts abstracts in any order). Scholars
located at universities and colleges without full computer facilities could write
or phone search requests to the center and receive printed output by return mail.
Photo offset printed copies of the abstracts (arranged alphabetically by author)
could be published periodically and kept in the reference rooms of college and
university libraries,

Such a system would undoubtedly be expensive to develop and maintain.
The two major costs would be hiring labor for abstracting and buying computer time
for the storage, search, and retrieval functions. Our very preliminary estimates
are that it costs a minimum of $25 and a maximum of $50 to prepare an abstract of
an average length journal article, edit it, and keypunch it for computer input.
The number of political science articles deserving of abstracting probably does
not exceed 5,000, We do not have estimates on the cost of abstracting a book but
one would expect it to average about five times that of an article. The number of
political science books deserving of abstracting probably does not exceed 2,000,
Using maximum estimates throughout we arrive at a total abstracting cost in the
neighborhood of $750,000., The reader is cautioned to treat these estimates as
very soite.

Computer rentzl costs are changing very rapidly. Although the dollar
amount per hour is going up, the amount of work done per unit of time is going up
even faster. As the number of abstracts involved in the search increases, the
thoroughness and usefulness of the system also increases;, but also, searching time
will increase., It is impossible at this point to estimate how long it will take to
search abstracts that are not yet written, according to a program that probably will
be changed; on an advanced machine that has not yet been developed. A fully
operative system, widely used by scholars, could easily use $1,000 a day, or more,
in computer time. The more searches that could be scheduled for a single run, the
more efficient the system becomes.

Although the total cost figure seems large, several considerations help to
keep it in perspective. Abstracting costs are one-time costs; a well prepared
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abstract can be searched hundreds of times without change. Amortized over ten
years, say, the annual cost is not great. Secondly, although it costs $25 or $50

to abstract an article, it is small compared to the original cost of the labor

going into the article which may have run from $1,000 to $5,000. Spending an
additional $50 to significantly increase the utility of the article seems only a
minor addition. In all likelihood the equivalent of that, or more, is spent in
time costs by separate scholars taking notes on the article without any cumulative
benefits being derived. Furthermore, relief from the drudgery of abstracting and
searching would free academics for more theorizing and creative investigation.

Being able to keep on top on their jobs and having the work of coordinate investi-
gators automatically brought to their attention should improve the overall quality
of the work in the discipline. Especially one would predict a greater likelihood
that current work would build on and be additive to previous work. Such an improve-
ment in the quality of work should more than compensate for the cost of the retrieval
system,

Over time the abstracting system, if it should become widely used, will
influence the manner in which research results are reported. Articles and books
more frequently will be written so that propositions and findings stand out for ease
in abstracting. The abstracting form could become the standard outline form for
articles., Eventually, as a retrieval system is accepted, researchers may be content
to report their findings solely to the abstracting center. This would have several
advantages: 1) An abstract prepared by the author generally would be more accurate
than one prepared by an abstracter at the center. 2) Delay of publication, now
often up to two years, could be cut to two or three weeks. 3) Preparation of an
abstract would take about one third the writing time of a journal article. L)
Following a standard format would more likely insure comparability of findings from
one piece of research to another.

This arrangement would have the disadvantage that full data could not be
reported in the abstract; thus other scholars would have difficulty evaluating for
themselves the results reported by the researcher. Abstracts could be expanded to
include full data reports but that would lengthen them to the size of journal
articles and obviate one of the mgjor time saving functions of abstracts. Perhaps
some other means, apart from journal articles, could be found to evaluate the gquality
of research, thus making it possible to confine research reporting to abstracts.

We are saying, then, that, although an abstracting, storage, and retrieval
system will be expensive to develop and maintain, over the long run it will be a
less costly way for the discipline to function than the outmoded system now in use.
Considering this, and the fact that it is physically impossible for scholars to
keep abreast of their field single handedly, we arrive at the conclusion that in
order to maintain and improve the quality of its research the discipline cannot
afford to ignore current and future developments in automated information storage
and retrieval systems.

Attachments:
Sample abstracts



