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\ckground and Summary

Progress during the first year of the project was severely curtailed
by protractec contractual negotiations; a definitive contract was
not implemented and finalized until the last week of June 1970. In
sum, the project operated during the entire period without the
enablement of a finalized contract and without authorization to
acquire the central computing system and its major components of
hardware and software support. In the absence of enabling conditions--
without definite selection of the central processing system and with-
out contractual authority to purchase major equipment, to subcontract
for software development, or to davelop project staff--the proposed

schedule of development for the first year was critically compromised.

In contrast, the project progressed at an accelerated rate in the
next two vears; as a result, we have been able to recoup a significant
portion of the schedule slippage due to first -year delays. Phase I
of the computing system is complete, both with respect to hardware
configuration and operating system software. Phase II hardware and
software design has been developed through a detailed design stage
and is being implemented. TwoO higher-order programming languages-—=
JOVIAL and META--have been developed; both META and JOVIAL are now
being used for applications programming. Interactive debuggers are
available for both these languages. We have developed a programming
system that provides rapid and easy laboratory implementation of
experimental research designs. 1In data management and analysis, we
have implemented TRACE, a system that provides implicit programming
capabilities for data analysis, handling complex data structures,
both hierarchical as well as rectangular; and we have implemented a
fully interactive and augmented version of IDEA, a proyram that
provides computer assistance in the task of inductive data analysis.
The construction of permanent laboratory facilitie~ is complete.

CCBES is being interfaced with the ARPA netwerk as a means of offering
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I capabilities to a wider community of users. In sum, the over-
project development is still behind the schedule originally
proposed, but considerably less so than might be expected with the

first-year delays.

Computer Laboratory Developments

pu

Ti.» principal goal of the project is to broaden and expand the
capabilities of behavioral research, particularly in areas of potential
policy relevance. The principal means of accomplishing this goal is
to develop new behavioral research methodologies through the use

of on-line, data acquisition tools, particularly for computer-
administered experiments and simulations and for interactive forms
of data and text analysis. The goals of the project, then, are pre-
dicated on developments critically linked to a 1érge~scale time-~
sharing comouting system.

Computer Hardware

The hardware configuration of the CCBS central system computer is
designed to support high-speed interaction with many concurrent users
who, in the three primary applications of the system, may be any mix
of experimental subjects, data analysts, and development programrers.
The different applications (and associated different types of users)
require different interactive service needs, which, in sum, present

a2 need for greater than normal communications processing. The basic
hardware configuration i especially designed to meet these require-
nents.

Beyond the basic configuration, the major extension of computer hard-
vare is to meet extended data management requirements, especially as
these relate to the management of data bases of archive proportions.
(This aspect of the project is identified in the original proposal as
Phase II dev=lopment.) There are two major facets in extended data
jmanagement capabilities: first, a need to provide greater data storage




capacity in the system, and, second, a need to provide improved mean
f accessing data when it resides outside the normal bounds of direct
addressabilizy (i.e. core memory). The first of these requirements

13 Dbeing met with the acquisition of additional standard disc storage.
There is, by contrast, no standard hardware avajilable for meeting

the second requirement; we have therefore undertaken the development
of hardware and associated software necessary to support virtual
memory programming. A further extension is required to meet increased
use of the central processor as the number of concurrent users in-
creases; this will be achieved through an increase in the amount of
swapping storage.

A summary of the computer system hardware is given below:

CCBS computer system hardware, basic configuration:

Processor: DEC PDP-10/PDP-15 dual processor--both processors
interface to PDP-10 core (262,144 words of 36-bit,
1.5 usec. memory) with 4192 words of 18-bit, 0.8
Hsec. memory on the PDP-15; interprocessor memory
interface, DAlS-C, developed by DEC (detailed
description in Appendix B, Technical Report 12/31/70);
and high speed communications interface, developed by
DEC (detailed description in Appendix C, Technical
Report 12/31/70). An additional 8192 words of memory
has been ordered for the PDP-15 to support ARPA
Network operations. Virtual memory hardware is under
development that will permit most of the instructions
on the PDP-10 to reference directly over 8 hillion
words of storage.

Auxiljary storage devices on the PDP-10:

‘Drum: 2 swapping drums. DEC RM10B (storage capacity
of 345,600 words each, mean access time of 8.3 msec.,
and transfer rate of 4.1 usec. per word). An RF(Q is
out for an increase in swapping storage to at le:st
one million words.

-Disc: 5 disc-pack drives. Four DEC RP02s (storage
capacity of 5.2 million words per pack, mean access
time of 62.5 msec., and transfer rate of 15 u:ec. per
word) and one DEC RP02 drives with equivalent
performance). The need for additional disc storage 1is
under study.




‘DECTAPE: 6 drives, DEC 7TUS6 (storage capacity of

367 thousand characters per tape, mean access time

of 10 seconds, and transfer rate of 15,000 characters
per second).

.Tape: 3 drives--one 7-track industry standard,

DEC TU20B (45 in./sec., density to 800 bpi.);

one 9-track USASI standard, DEC TU20A (45 in./sec.,
density at 800 bpi.); and one %-track TUlO
(performance is agquivalent to TU20A).

Card: card punch, DEC CPl0A (200 cards per minute)
card reader DEC CR10A (1,000 cards per minute). y

Auxiliary storage devices on the PDP-15:

.Disc: 1 fixed head track. DEC RS09 (storage capacity
of 262,144 18-bit words, mean access t.me ol 16.7 usec.,
and transfer rate of 16 usec. per word). Additional
disc storage will be acquired during the last half of
the year.

Printer Plotter: Gould, model 55-5032-100--text and graphics; 96
printable characters; print rate: up to 1000 lines
per minute for a 132-character line access on ll-inch.
page, processor-limited.

Plot rate: up to 8 inches per second for ll-inch wide
plots, processor-limited.

Communication terminals:

-High-speed terminals: 24, Computek Model 400/15;

storage tube; text/graphics display, keyboard and licht-
pen input; 96 printable characters; transmission rate:
7200/300 baud.

‘Hard copy terminals: 5, Texas Instrument Model 720;

95 printable characters; transmission rate: 300/150/110

baud.
The system described above is essentially complete--except for the
items indicated as being on order or under development, all components
have bean acquired and are operational.

Two major modifications to the hardware system are underway in the
areas of data storage and data management:

Extended data storage capacity--disc storage has been augmented
in two ways: by the addition of another dicc drive (DEC RPO3
which offers double the storage capacity of the RP02) and
additional 9-track tape drive.
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Extended data management--the hardware necessary t support

rtual memory programming 1s belng devel i by CCRBS; the
»sign concept has been implen nted by software mulation
the SMAZT system described below); a design stuly of the
s.rtual —emory hardsare has been completed, d detailed
documentazion and logic design are nearing ietion; hard-
ware fabrication should start in the third guarter.

scomplishments during the current reporting period relating te
system modifications:

-Installation of additional storage (disc drive and
tape drive).

-Design of virtual memory hardware.

Computer Software

Software developments are oriented toward on-line data acquisition
techniques (computer-administered experiments and simulation) and
interactive forms of data analysis. There are two major lines of
development: General support and applications support--general
support programming provides the software environment for applica-
tion support programming which, in turn, provides the software-
implemented methodology for the end-users in the system. Within

the general support effort there are two areas of concentration:
Operating system and higher-order languages. Within the applications
support effort there are also two areas of concentration: Laboratory
research and data analysis.

Operating System Improvements

CCBS requirements for a time-sharing system are somewhat atypical--
in particular CCBS users adre typically not all one class, are not
usually programmers, and are often not independently related to a
given object program. In some respect each of the differences are
at variance with assumptions that are built into standard time-
sharing system supplied with the DEC PDP-10 computer. It has been
necessary, then, to modify the operating system to CCBS needs.

While none of these modifications are in the class of major technical

innovations, and while none by itself constitutes a major revision,




they are, on the other hand, non-trivial changes and represent, in
sum, a significant programming effort. The major modifications are
listed and briefly described below:

Interrupt-level communications support--because of the high data
rates used by CCBS local terminals, the organization of the
interrupt-level communications handlers has been revised to
permit most of the interrupt-level processing to be performed
by the PDP-15 rather than by the PDP-10. The benefits of this
reorganization will become apparent only with the completion
of a new PDP-15 operating system that is currently under develop-
ment, partly in supponrct of this contract and partly in support
of the ARPA Network contract, F30602-72-C-0229. One of the
consequences of the new POP-15 system will be the capability
to offer greatly expanded support for display terminals without
burdening the main processor.

f Terminal interactions--all terminal interactions in the delivered

: DEC system assume continuous-scroll output; to match the display

: characteristics of the Computek terminals, terminal output had

to be "paged". Additional changes were required to permit several
terminals to be controlled by one program and to provide software
control over the way the system supports the terminals.

Disc and tape access--access to peripheral storage in the delivered
DEC system is assumed to be a user responsibility with only
minimal provision for sysiem protection anl assistance. To
accomnmodate naive users, peripheral storage access procedures
have been modified.

Device assigrment--in the delivered DEC system, the assignment of
access devices for private data storage are assumed to be a user
responsibility; again, to accommodate naive users the operating
system has been modified to provide new procedures, better protection,
and greater assistance in device assignment. These improvements
are generally applicable to all PDP-10 systems; documentation is
contained in TM-13.

(In addition to modifications of the »perating system monitor, the
manufacturer-supplied general utility programs also reguired extensive
modification and augmentation.)

Disc file backup--as the disc storage system nears saturation, the
performance cf the over-all system degrades (because of the need
to fragment files) and there is a sharp increase in the likelihood
that jobs that create or expand files will i t run successfully.
To overcome these problems, a disc file backup utility has been
developed that automatically removes long-unused files from disc
onto magnetic tape whenever disc availability drops too low; files



with the oldest access dates are removed first. A complementary
utility has been developed to permit users to recover file:z from
the backup. A corresponding modification was made to the 3¢
directory utility to prevent modification of a file's access date
‘in a manner that would subvert the purpose of the disc fil

backup utility.

Loader modif:cation-~to permit a user to call on the JOVIAL Debugger
r by means of similar protocols to those used for conventional
debugging, and to permit both debuggers to be used on the same
job, the DEC-supplied loader had to be modified.

Terminal support--the Computek terminals which serve as the primary
interactive devices for the system are considerably more vcrsatile
than the normal devices upon which DEC utility programs ar=z
predicated; to fully utilize the versatility of the Computek y
terminals, the DEC utility programs had to be revised.

Text Editor--two editors were delivered with the hardware; neither
was considered acequate for the broad class of users in CC2S; a
new text editor has be:an implemented; this editor is generally
applicable for all PDE-10 systems; documentation is contained in
TM-10, TXTED: A Simple Content Editor.

Beyond these modifications, a major revision of the operating system
is planned. This revision is required for the development of an
extended data management capability (i.e. the software side of
developing Vvirtual memory capability). As mentioned previously, the
virtual memory design has already been simulated in a software version.
The emulation of virtual memory hardware is part of the SMART system,
but, in addition to emulating the virtual memory hardware, SMART also
performs elaborate core management services; it is these core manage-
ment services that constitute the planned operating system revisions.
They will be incorporated into the time-sharing monitor after the
virtual memory hardware is acquired. The core management concepts

of the SMART system are described in P-4 SMART: A Multiple High
Segment Executive System.

Accomplishments during the reporting period that relate to operating
system improvements are the following:
‘Development of an interim interrupt-level
communications processing capability in the PDP-15.

-Development of a disc file backup utility.

.Modifications to the loader to support the JOVIAL
i Debugger.




Higher-order Languaje Developments

The CCBS research program imposes requirements on the type of
higher-order programming languages that are needed to support the
development of application system. In particular, the computer-
administered experimentation implies a need for proyramming forms
that facilitate real-time process control, and interactive data
aralysis implies a need for programming forms that facilitate
jeneral data manipulation and management. When the PDP-10 computer
was acquired, the higher-order languages available on the machine
vere evaluated for CCBS applications and were judged to be in-
adequate; a higher-order language development was required. A
modified JOVIAL and META were selected for implementation--JOVIAL
because it had a history of performance in both command-and-control
systems and data management, and META because it had proven utility
both as an interface between JOVIAL and intermediate language forms
(of the type contemplated in CCBS applications), and as a powerful,

character-string manipulator (to aid in restructuring data bases). .

Both JOVIAL and META are now operational in the CCBS system. Since
bcth are programs of general utility for all PDP-10 systems, general
releases are planned when the compilers. have been shaken down and
thoroughly documented. Experience with using both of these compilers
in an interactive environment has demonstrated the need for improved
on-line debugging aids that permit the user to communicate in the
notation of the higher-order language source program. Such inter-
active debuggers have been defined both for JOVIAL and for META. A
partial implementation of a META debugger has been developed and is
now in use, resulting in a great reduction in time required to check
out META programs. A contract has been let with Abacus Programming
Co. for the incorporation of an interactive debugger into the JOVIAL
system, a developmental version of the JOVIAL debugger has been
released to CCBS, with final delivery expected early in the third
quarter.

During the past winter quarter, an operational version of UCI-LISP
has been implemented in the CCBS system. Developed by the Department
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of Information and Computer Science at the University of California

at Irvine, UCI-LISP is a compatible extension of the earlier
stanford LISP 1.6 for the DEC PDP-10. The extensions, which are
very considerable in their scope and impact, make UCI-LISP a power-
ful and convenient interactive programming environment for research,
teaching, and systems development in artificial intelligence and
advanced list processing applications. lost of UCI-LISP's extensions
to Stanford LISP were suggested by the novel features of BBN-LISP

(a language available only on TENEX systems), including: unigiuely
sophisticated breakpoint, tracing, and function editing capabilities;
interpreter context manipulating functions; more powerful and con-
venient I/0 facilities; a variety of useful now functions and
predicates; greatly improved error protection facilities; a re-
entrant sharable high segment, which accommodates compiled code.

In addition, UCI-LISP offers a more efficient compiler than BBN~-LISP,
and requires an order of magnitude less core storage to operate.

CcCBS is the first institution outside of Irvine to implement the
UCI-LISP package.

Laboratory Software

On-line, computer-administered experimentation is, for many
behavioral researchers, a relatively unfamilar method of investiga-
tion. They have had little or no experience with the process control
programming even if they have used computers extensively for data
reduction and analysis. They would, then, have difficulty using the
laboratory without a considerable degree of assistance; the problem
is analogous to using a computer without the assistance of high-
order languages; the analogous need is to provide a "research-design
compiler”. CCBS has developed this sort of software support in the
form of a system of programs called LIS: Laboratory Implementation
System. A more extended description of the general rationale of LIS
is contained in P-1, LIS: An Implementatior System for Computer-based

Experiments. The total Laboratory Implementation System is composed

of four programs described below:

1
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-,IS--The central and major program in the system. The program
handles all routing of information, evaluation of re.ponses,
presentation of displays, recording of data, and logic
contingencies necessary for implementation of experiments.
The program is operational; shake-down experience has
substantiated the desicn concepts--for a broad set of
applications we can produce a meaningful implementation in
a matter of days. In the design and implementation of LIS
we have adopted a strategy of incremental development;
improvements to LIS are made in response to need; when a
user has a need beyond tha current general capabilities of
the system, the need is satisfied, directly, with the
development of a special processor; if the special processing
capability is judged to be general in character it is then
incorporated into the system. Experience thus far has
revealed the need for more versatile display control than
was originally implemented; general controls are being
implemented.

PR W ESTTETTNeET YT T

-LSPEC-~Laboratory Specifications Program. This program presents
an interactive questionnaire to the user; responses to the
questionnaire are the basis for generating formal specifica-
tions for a "first-cut" version of an experiment. The
resporse-to-specifications is automated. The resulting
specifications are sufficient to check-out the logic of the
experiment; if modifications are required, the system offers
an easy transfer to the LISED program (to make the necessary
changes) and an easy transfer from LISED to LIS (to reflect
the changes made). Iterations on this process permit the
user to successively approximate his final research design.
Elaboration of the display content is handled through DGP
with comparably easyv transfers between LIS and DGP.

-DGP--Display Generation Program. This program is used for
preparing displays composed of straight-line graphics and
alphanumeric information for use in experiments or for
educational purposes. The procedures for preparing dis-
plays are conversational; the user language has been designed
for a non-programmer, with operating instructions incorporated
directly into the program. This program is operational.
Further developments in the area of display generation are
being concentrated on improved graphics capability, so the
system will Le better able to handle situational displays.
Preliminary work on this improved capability has been completed;
the improved graphics package will be completed in the third
quarter.
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.LISED--Table Editing Program. LIS operates interpretively on
a set of tables whose entries contain values defining
a given experiment. The initial setting of these values
into che tables is the most exacting and time-consuming
procadure in the process of implementing an experiment;
for anv given experiment, this i3 a one-time task almost
exclusively clerical in churacter. As a practical
expecdient we have committed this task to a stand-alone
progrzam that can be used by a clerk-typist; this frees
professional personnel from the mest time-consuming aspect
of the implementation process. This program is operational.

Accomplishments during the reporting period which relate to laboratory
support software development:

.Improved display control on the LIS system.

- Improved graphics capability in the display
generation program.

Management and Analysis of Data and Text

CCBS efforts in data management and analysis are focused on forms
of interactive data analysis that will allow a substantive expert
(the res-archer, the policy-maker, the policy-analyst, the decision-
maker, etc.) to exercise his judgment in the course of the analytic

process. The principal efforts in this direction are the TRACE III

and IDEA II developmerts. In addition to the cata analysis systems

that we are developing we are also conce.ned with interface to
statistical programs tha: have been developed elsewhere and with

the interface between these systems and our own. To facilitate this
interface problem we have developed PREP I, a data base preparation

system that interfaces to all analysis programs on our system.

In the area of text analysis, we are modifying an interactive re-
cursive transition-network sentence analyzer for thematic analysis.

The latter is designed to augment standard content analysis of text

with thematic or sentence-analysis components. The resulting Theme

Encoding System (TES) is intended to provide a considerably more

sensitive and less ambiguous analysis of verbal text materials.

=3 =




T7I--This is a highly general system of programs that produce
the equivalent of an implicit programming system. Imrlicit
programming is tantamount to "natural-interaction"--the
user does not need to be explicitly concerned with data
management; all data management is accomplished without
direct specification. Functionally, this transforms the
user into a data analyst technician without having to
know or exercise data analysis computing techniques. The
support that enables this sort of funcztional transformation
is extensive and complex. TRACE is composed of three
major components: a compiler that interacts with the user,
a data-base management component that builds and updates
the primary data structures; and a manipulative component
that acts on the data structure to produce ths Zesired
results, (A description of the TRACE system is contained
in P-2, TRACE: An Implicit Programming System for Inductive
Data Analysis.)
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The CCBS virtual memory developments afford a direct
extension of the TRACE concepts; virtual memory extends
the implicit programming capabilities to large data systems
that exceed core memory limitations.

IDEA--The IDEA program offers an inductive aid to a researcher
for discovering and summarizing potentially interesting dsta
models in the form of restricted tree structures for a multi-
variate data base. It permits the investigator to collaborate
with an open-ended library of programmed heuristics in the
process of uncovering and representing the structure of his
data.

The interactive aspect of IDEA is essential since the
number of potential decision trees for any interesting set
of data is too large to permit exhaustive search for the
best partitions, and the character of the data may be in-
consistent with exhaustive search even if it were computa-
tionally possible. The program is thus designed to employ
heuristics and to permit the investigator to monitor the
process and to intercede when slavish application would
produce artifactual results.

A fully interactive version of IDEA II is available on the
CCBS system. It is continually being modified with user
experience and additional capabilities. A revised version
of "A Users Guide to IDEA in the CCBS System" has been
completed. (CCBS-TM-24).

PREP I--Before a statistical analysis program may be applied to a
data base, the data must be prepared. This usually involves
a number of activities that may include ordering of the data,
checking it for accuracy, and correcting and modifying values;
and revision of discribution parameters and recording or
transgeneratior of values if desired or necessary.
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PREP I is a system of computer programs providing a common
data base interface to data analysis programs and packages.
The PREP system provides a high degree of user support that
~inimizes user knowledge about prograrming conventions and
cz2rating system functions. The user need enter and edit
nls data only ore time to use any of the data analysis
-rograms that interface with the PREP system. The necessary,
zut usually troublesome and error-latent, process cof data
preparation (entry, verification, and pre-statistical
manipulation) is concentrated and standardized for all
application programs supported by the PREP system. The
distinguishing feature of PREP is that it concentrates
analysis preparation functions and yet remains an open-ended
system in terms of the analysis programs that it supports.
This contrasts on the one hand, with "integrated" svstens
like SPSS and DATATEXT which also provide data preparation
capability but are essentially limited to those analysis
programs included in the "integration package"--i.e., it

is very difficult to add new statistical programs to these
packages. Furthermore, PREP provides considerably more
(user-oriented and interactive) support in analysis prepara-
tion than either of these "integrated" packages, and it
does so in a manner that makes it possible to apply these
capabilities to an easily expandable set of data analysis
and statistical programs. In this respect PREP is best
viewed as an "interfacing system" rather than as an integrated
package. PREP contrasts, on the other hand, with a large set
of "stand alone" analysis p:ograms in statistical library
packages (e.g., BMD) in which each program provides its own
unique set of data preprocessing and preparation functions
required for its own use. As a consequence, these capabil-
ities are typically limited in scope, and not standardized
from one program to the next. From the standpoint of the
user, this means 1) he must learn to use each program on its
own terms, and 2) the results of the data preparation for
one program cannot be transferred directly to another. 1In
summary, PREP 1) concentrates this learning process (one
set of procedures for all applications), 2) reduces it in
the sense of giving the user considerably greater assistance
in the analysis preparation tasks and 3) makes the results
available to all interfacing analysis programs.

The PREP system incorporates four major processing functions--
input, verification check, editing, and interface. The in-
put function accepts data from the conventional sorts of
machine-readable storage mediums, producing a transposed data
structure for the greatest efficiency of selected data
retrieval. The verification check offers a variety of "quick-
look" data summaries as a means of verifying the accuracy

of the original and stored data. The editing function
provides a number of procedures for error correction, data
recoding, and data transformation. The interface function
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is, of course, different for each of the programs being
interfaced to the PREP system (and each must be separately
produced), but since they all relate to a standard data
structure, there is, even among the variety of irterface
requirements, enough commonality to make it & clean and
practical programming task to bring most standard existing
or new data analysis programs into the system.

The PREP system, implemented in standard FORTRAN IV, has a
high dearee of transferability to other computing installa-
tions; particularly important in this regard is the fact

that PREP requires no special operating system support, and
that it is not preemptive (i.e. it permits the analysis
programs that it supports to be used in the conventional
manner, thus making the same analysis programs cccessible

to expert users and naive users as well). 7ll SPSS statisti-
cal programs and IDEA currently interface with PREP.

TES--Interactive Automatic Theme Encoding of Messages and
Documents for Content Analysis. In recent years, natural
language data processing research and development has
turned away from its earlier goals of fully-automatic high-
quality translation, and similarly unmanageable tasks,
toward the construction of computational tools for applica-
tion to a variety of practical applications. Within CCBS,
these tools are being employed in the analysis of message
sets originating in experimental gaming situatioms, studies
of social interaction, and group simulations, as well as
for the analysis of outside documents of interest.

The main tool employed in such studies is the Stanford
Inquirer, a more sophisticated version of the earlier
General Inquirer. The use of the Stanforu Inquirer on a
large scale has heretofore involved considerable costs and
a great deal of time for the object texts to be pre-coded
manually to isolate the themes of interest in the text.
Moreover, manual text encoding has been subject to incon-
sistency and bias. Through automated interactive theme
encoding, CCBS is working to overcome these hindrances to
large-scale text analysis. 1In addition, these text-
processing tools are being shaped for other applications
within the spectrum of CCBS research, such as survey
question design, evaluation, and interpretation.

Two approaches to automated interactive theme encoding
are being pursued. The first approach, called "sequential
coding”, is based upon some novel hypotheses concerning
the natural logic of textual communications!. From the

'Tripodes, Petaer. Note cn a Method of Sequential Coding of Content,
CCBS, UCLA, May 1971.

Tripodes, Peter. An Automatic Coder Utilizing Sequential Codes,
CCBS, UCLA, CCBS-TM-26, December, 1971.

Tripodes, Peter. A Refinement of Sequential Coding Methods:
Aoplications to Question Design and Automated Inference, CCBS, UCLA
July 1972.
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I point of view of the implementation, its most striking

i advantage is the relative simplicity of the program and
dictionary structure. Within a period of four months, a
running version of the sequential coder has been imple-
mented, tested, and demonstrated on te:its of a political
mature. Revisions of the sequential coding program are
now in progress, with the aims of: (1) improving its
running efficiency, (2) refining its encoding rules, (3)
improving and broadening the scope of its interactive
Zacilities, and (4) enlarging its dictionary.

The second approach is more comprehensive and aims at a
more flexible product with maximal operaticnal reliability.
It is based solidly upon modern grammatical theory and
software components of proven utility. The heart of this
system is an adaptation of the successful voods-Kaplan
sentence analyzer?, a transition-network parser developed
originally for a NASA question-answering system. The out-
put of this parser is transformed in simple ways to reflect
the embeddings of content-analytic themes in English
sentences?. A distinctive advantage of this approach is
the versatility that can be obtained through (1) modifica-
tions to the system's grammar, and (2) alternative trans-
formatiois of parser output.

The Woods-Kaplan system was originally written in BBN-LISP*,
a powerfully user-oriented LISP dialect. This programming

- language has two important weaknesce:: (1) dependency
upon the TENEX operating system, and (2) extravagant
demands for core storage. To overcome these problems, CCBS
has recently obtained a new version of LISP from U.C.
Irvine® which offers most of the power of BBN-LISP, makes
only modest demands for core storage, and can be run locally.
The sentence analyzer is now being converted to UCI-LISP,
while the development of other theme-encoding systen
components in UCI-LISP (including an experimental political
science dictionary) ~ontinues. Working with a LISP-based
system enables CCBS to share in a variety of language data
processing software developments produced elsewhere (and
vice versa), and promises to speed future progress in this

“Woods, W. A., Kaplan, R. M., and Nash-Webber B. The Lunar Sciences
Natural Language Information System: Final Report, Bolt, Beranek, and
Newman, BBN Report No. 2378, Cambridge, Mass., June 1972.

JMartins, Gary R. An Experimental Theme-Encoding System for Cortent
Analysis, CCBS, UCLA, CCBS-TM-18, August 1971.

*Bobrow, D. G., Murphy, D., Teitelman, W., Hartley, A., The BBN-LISP
System, Bolt, Beranek, and Newman, BBN Report No. 1677, Cambridge,
Mass., April 1968.

SBobrow, R.; Zucton, R. R., Lewis, D., UCI LISP Manual, Information
and Computer Sciences Department, University of California, Irvine.
(Draft version Deptember 1972)
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plishments during this reporting period in the area of

interactive
data analysis:

-Completion of subsystem checkout of all components
of the TRACE systen.

‘Development of the PREP I system.

} *A running version of the Sequential coder has been
implemented and a document describing the problems
of automatic coding and the solution provided by the
sequential coder has been written (CCBS-TM-36).

A bPaper on the "Dimensions of Text Processing was
delivered at the Fall Joint Computer Conference, 1972
(CCBS-P-9) .

Laboratory Facilities

Housing for the CCBS computer-based laboratory has been developed on
the U.C.L.A. campus.

A facility of approximately 6,000 square feet

: preovides space for the computer, laboratory, and staff offices. The
laboratory is being outfitted for operations.
computer and interaction terminals,

In addition to the

the laboratory requires other

eguipment (for monitoring, recording, stimulus presentation, and

information exchange) in order to provide adequate facilities for
a wide range of behavioral investigac.ion.
system,

A closed-circuit T.v.
an audio monitoring/recording system, and a general control
system have been acquired and are bein

g integrated into the computer-
based l1aboratory.
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Simulation Research and Methodolcgy Development

Laboratory simulation exercises are being conducted at a number

cf centers for the study of international relations, for evalua-
tion of political-military strategy for crises and long range
planning, and for s*udy of other allied topics. One of two
divergent azproaches are characteristically used in these gaming
efforts. In policy-oriented gaming, where credibility and

realism are emphasized, data are not systematically recorded and
analyzed, methodologies employed are typically unevaluated, and
experimental control is deemed unnecessary except for constraining
player departures from realism or the gamer's intended focus. In
research-oriented gaming, where theoretical and methodological issues
are of primary concern, superficial representation of reality and
the use of unskilled players have led to extensive criticism and
charges of triviality. 1In either case, because these games are
administered, played, and observed manually, they are severely
limited in the amount and subtlety of monitoring and control, in the
level of detail and volume cf data that can be gathered, and in the
role played by the analysis of these data. Furthermore, where the
complexity of situations being studied does not readily yield to the
control sought in the standard application of the laboratory

experiment--a situation characteristic of almost all laboratory gaming--

these limitations in control or data gathering greatly curtail the
value of these exercises for evaluation or research purposes. Con-
sequently, whether policy- or research-oriented, such games are unable
to deal with 2 number of important questions, some of which are so
fundamental as to bear on the validity of the games themselves.

Our research plan attempts to join the assets in both approaches
and to reduce a number of the limitations associated with each.

In particular, an attempt is being made to realize jointly the
objectives of the theory-oriented researcher, and the more stringent
demands for credibility and relevance of the policy-oriented

practitioner, through our newly-developed on-line capabilities.
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Furthermore, through a strategy that links the data collected in
laboratory exercises with that ~ollected in non-simulation approaches,
we hope to lncrease the generalizability and utility of simulation

studies and Zata.
Project activities during the past six months are described below:

Scenario Topics, Conceptual Issues, and Scenario Developments

Proposed and developed simulation scenarios will continue to focus
on some of the central issues of American foreign policy today--
the factors influencing the degree, form and effectiveness of U.S.-
U.S.S.R. involvement in local conflict.

A key problem of United States foreign policy in tie next decade

will be the extent to which the United States can, in future crises,
take actions that are commensurate with its conventional and nuclecar
power, its economic strength, its scientific and technological status,
and its interests in the outcome of the crisis. We are concerned with
studying the factors which permit or constrain the United States and
the Soviet Union from taking action in a set of representative crisis
situations.

Conceptual Framework for Simulation Scenarios

While pursuing the detailed development of particular scenarios

we are attempting to set forth conceptual frameworks that raise
questions about the dynamics of great power involvement. Most
particularly we are concerned with the dynamics of confrontation and
commitment processes in these circumstances. The evolving frame-
work and hypotheses of interest are being used to shape scenarios
and the simulation format as much as possible without compromising
their policy-validity and their utility for policy analysis. Two
areas have been singled out for attention:

Confrontation Theory: A Theoretical Framework. In exploring the
field of deterrence theory as it relates to U.S.-involved crises in

Lg =




+he third-world area, w=z began by reviewing case studies of what
has happened in earlier c<rises (Korea, Quemoy, Vietnam). This led
us to a formulation designed to help us explore the conditions of

succeszful and unsuccescul deterrence.

Deterrence is an attempt to avoid confrontation. Confrontation occurs
when deterrence fails (or partly fails). Three aspects of confronta-
tion are of special interest: the violation of deterrence by the
initiator (Act), the reply by the responder (Counteract), and the

gain and loss to each party (Outcome). It is these three aspects

that a theory of confron:tation must seek to understand, explain and

shcw how to control.

Confrontation is a precess that may contain many interactions, in
which each actor is alternately initiator and responder: this

process may be regarded as a series of rounds, and each round studied
in itself; or a process ray be regarded as a single round, and studied
as such. Real confrontations often enlist many actors; two usually
predominate, however, whether these be two major powers or two blocs.
It is therefore a reasonable simplification to study "two-person

confrontation”.

In an "Outline of Confrcntation Theory” (CCBS-TM-38) a new start

toward confrontation thaory is attempted including initiation theory
(accounting for an Act--or its omission), response theory (explaining

a Counteract--or a failure to Counteract), and outcome theory (explain-
ing the result of a confrontation). Since initiation of an Act
represents a deterrence failure, initiation theory is a theory of
deterrence success and failure, and response theory is a theory of
deterrence failure, "comoellence", and the restoration of deterrence.

This paper starts from the assumption that the hypothesis-building
stage of theoretical work requires the collection of a cormprehensive
set of variables. In this paper, a total set of some 117 variables
(plus their perceptual variants, numbering about 120) is employed to

account for Act, Countevact and Outcome.
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At this stage, the variable-lists and schemata constitute a bare
theoretical framework to help structure thinking and shape planaing
for policy games, laboratory experiments and simulations, by showing
the variables from among which choices should be made when one zeros
in on a particular investigation.

In a closely related paper, "Toward Confrontation Theory* (CC35-2-8),
"Confrontation"” is defined and distinguished from the related
phenomena of “"crisis", "war", and "deterrence"”. The objectives of
the study of confrontation are outlined, and a case is made for the
construction of a framework for a set of propositions as a separate
step in the study of confrontation. A guasi-canon of 72 propositions
on origins, actions, and outcomes of confrontation is collected. A
provisional set of confrontations (1898-1972), candidates for systemat-
ic study, is listed.

The Role of Commitment Processes in Defining Foreign Policy. The
current phase of this effort is concerned primarily with testing a
set of hypotheses on military commitments.

A paper prepared for presentation at the International Studies
Association Convention, 14--17 March 1973, New York City, reports on
an empirical study of deterrence in "third area" conflicts below the
strategic level: a client state, more or less under the protection
of a great power, is faced with a military threat from another state.

The relative isportance of a number of relevant contextual factors
affecting the operation of "third area”™ deterrence are explored:

the probable consequences of defrat for the client; the strategic
nuclear balaice between defender and challenger; the regicnal

military balance; the defender's past verbal commitment to defend

the client; the defender's ideological value at stake in defeniing

the client; the defender's military, economic, domestic, and future
credibility values at stake; the potential negative economic, ‘iplomat-
ic, and domestic consequences if the defender does intervene; the
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degree of public unity in the client state; the defender's record
in meeting past commitment challenges; and, finally, the role of

defender, client and challenger.

In the study initiated during the last reporting period, ~he first

four and the last factors have been systematically manipulated and

their effects on four interrelated dependent variables are examined:

the perception of the defender's cr2dibility, the defender's willing- 5
ness to increase his credibility by strengthening his commitment, the
challenger's willingness to attack the client based on his evaluation

of the defender's credibility, and the defender's willingness tc

intervene if deterrence fails.

This large number of factors and associated consequences cannot be
explored systematically in real world contexts or laboratory simulation.
Instead, we have used a systematically designed and modified, individ-
ually administéred, paper-and-pencil stimulation exercise. Each of
the relevant contextual factors is described as one of two or more
descriptions represented in the form of interchangeable paragraphs of
a scenario. Sixty-four unique scenario combinations are prepared in
this fashion. Each of the scenarios incorporating these variables
describes a Middle East crisis in 1975. Respondents assumed the
perspective of a policy adviser for Israel, Egypt, the U.S. or the
U.5.S.R. Quest.onnaire responses allow us to measure the effects of

scenario manipulations and respondent's attitudes on deterrence and

w

commitment responses. One hundred and twenty-eight subjects for two
complete replications of the design have been tested. Data collection
and a write-up of this part of the study will be completed in the next

reporting period.

Methodology for Scenario Design and Construction for International
Relations Simulation Exercises

Although simulation games are finding wider usage (in universities

and military colleges, as well as in political-military exercises),
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practically nothing has been written on how to prepare good scenarios,
nor have any systematic procedures heen developed to assist the scenario
’ designer in organizing information, materials and concepts. Scenario
: design remains an art in which only few practitioners achieve products
' of high quality. As a consequence, most scenarios are designed on a

hit-or-miss rasis and are excessively costly; the implications for

playability, representativeness, and relevance to theory and policy

concerns are left to intuitive decision.

A series of chapters have been written and others are in pragress to
p10v1de general and specific guidance on scenario development for study
of international crises so as to contribute to an improved gquality and
economy of gaming. These various chapters also will include material
on how to conduct simulations, on procedures, record keeping, control

problems, role playing, debriefing, etc.

In addition to providing instructions tc the reader on how to proceed
in the construction of a simulation exercise, and examples of exercise
materials, we will attempt to explicate the step-by-step intellectual
process which led us to make certain choices and assumptions, and we

will provide the framework for the reader to move through a similar

procass on his own.

A chapter entitled "Alternative International Conuext for Policy
Gaming" (CCBS-TM-33) illustrates one approach explored in our work group
to realize this goal. This paper presents some guidelines for the game

designer concerned with constcructing an “international contextual

description (ICD) as the backgrourd setting for a crisis scenario in a ;
political/military game. Ten essential elements of an ICD (world power |
distribution, world conflict structure, international economic {
condiiions. international psychological climate, system rules, 4
demography, ecology, political stability, national capability profiles,
national foreign policy cbjectives) plus seven less important elements J
are identified, summarized, broken into their compone.its, applied tco
the world situation in 1972 and to a hypothetical world situation of
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1990, and analyzed for their relevance. A step-by-step guide for

moving from the selected rasearch topic to a full-fleshed ICD by

using the ten essential elements is appended.

A major development during the prec=ding period has been the introduction
of the metagame approach suggested by Nigel Howard* and its modification
for the analysis and design of crisis situations. At present this
approach is being explored in conjunction with the transformation of
real world materials into tractable scenario elements as well as the
analysis of existing scenarios and expert situational definitions to
oroduce a greater amount of simulator control and understanding of the
generated setting. Some modifications are necessary to make this
general analytical approach into a useful design technique, and a pre-
liminary report illustrates the specific problems and suggestions.
(CCBS-TM-34). 1In this report the metagame analysis technique is
explained and basic concepts defined and illustrated by the application
of the technique to an existing Mid-East simulation scenario. It
describes metagame analysis as a formal technique for the structuring
of subjective definitions of situations; the method, itself, in no

way prejudices the result of the analysis. The outcome is the result
of the author's assumptions concerning the situation. Different
assumptions result in different outcomes. The report is intended to
show how the metagame analysis technique can be used to structure the
crisis focus of a scenario, and suggests certain tentative process
hypotheses. The potential use of on-line metagame technigues for an

evaluation of ongoing crises in simulation exercises 1is being explored.

A 1974 Mid-East Scenario for a One-Team Computer-based Simulation Exercise

The general purpose in developing a one-team simulation is to create an
international relations game which requires only limited pe:rsonnel for
administration, and affords greater control for research purposes. It

is an effort to provide a simula-ion format that offers greater

*

wn

ece Howard, Nigel. Gawres, Metagames and Rationality. Cambridge,
Mass.: MIT Press, 1971.

[
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cfficiency, control, and standardization; this is the rationale for
reducing the response roles to a single team, the U.S., while all
other nation roles in the game are simulated. HNot only cor a numnder
of U.S. teams be run simultaneously, but the physical pres2nce of a
number of teams adds to the credibility that these other ams are

? being played "live" rather than being simulated by the exparimenter.

A scenario developed for the one-team format explores deta=rrence and
ccmmitment considerations that would motivate an american cecision to
give large-scale direct nilitary assistance to Israel uncer conditions
of increasing levels of arab-Soviet endangerment of Israel. The
question of substantive policy interest is whether players will accept
the consequences of one of the pure strategies (commitment or non-
involvement) or be drawn to compromise alternatives (some level of
partial commitment with attendant partial involvement) which are
psychologically attractive, but may be strategically poor in a series

of escalation moves.

In addition to the methodological and policy focus, questions of a
/ more social psychological nature are also being formulated for this I

simulation exercise. There is now a sizeable and controversial
research literature* that claims groups of individuals take more risks than

} would the same individuals making the decisions privately. Nine
dimensions that may influence such shifts in choice have been identified
and a few of these will be systematically varied to deternine the extent
to which they would influence the decisions made in the Mildle East
scenario. Special attention is being given to variables that would
appear to exert an influence on decision recommendations among high-
level advisory staff. A conceptual model of the risky shift phenomena

is under development.

Programming of the simulation for computer administration has been
completed with an updated version of the scenario and game moves. j

~ e sw

Laboratory runs on the computer have been initiated. (CCL5-TM-40)

{ Review. Journal of Personality and Social Psychology, 1971, 20,
339-360. This number of the journal is a special 1ssue cavoted to
risky shift and contains a number of research reports onr this topic.

*Pruit, D. G. Choice Shifts in Group Discussion: An Introduction i
|
[
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A Content Analysis of a Policy-Focused Laboratccey Simulation: A
Middle East Nuclzar Crisis.

This study, assuming that both policy and research-oriented gaming
would benefit from closer theoretical and methodological ties, analyzed
documents and messages produced in an earlier policy-oriented sirula-
tion. These data were used to compare game interaction patterns with
those derived theoretically and by related methods. The four Midile
East policy-oriented simulations centered on an Israeli announcemant
that it had developed a small nuclear weapons capability. The result-
ing protocols (i.e. ceam messages, actions, etc.) were content
analyzed using the Stanford General Inquirer computer program.

Based on the characteristics of the Middle East political system
presented in the scerario and the three empirically derived categories
of the Osgood semantic differential, three sets of Propositions were
tested concerning (1) the perceptual basis of allied relationships,

(2) national tendencies toward "misperception” and (3) a perceptual
"dynamics of conflict" model. Overall, analysis of messages and
documents produced in the simulation confirmed the general level
Propositions tested, These findings also suggest that: (1) Policy
simulation exhibits processes consistent with those obtained from
experimental simulations, analyses of real-world interaction data, and
theoretically derived hypotheses; (2) The policy-focus need not be
incompatible with the testing of more generalized hypotheses; and (3)
Confirmation of general and specific level propositions made in *his
study not only provides additional support for the hypotheses tested
but provides limited but hecessary evaluation of the extent to which
important processes characteristic of internation behavior appear in
the simulation analogue.

The results of this study demonstrate that while the specificity and
complexity of the policy-oriented simulation imposes severe constraints
on method assessment and theory testing, these two goals are far from
totaily incompatible and indeed the energetic pursuit of methods that
combine these goals may provide a highly profitable middle ground for
the mutual benefit of policy~ and research-oriented simulators. 2
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naper summarizing these results is in preparation for presentation
»t the International Studies Association Convention, 14-17 March, 1973,
tew York Citv.

Direct Validity Tests of the Stanford General Inquirer.

This planned effort, described in some detail in the last report,

'has beaen temporarily shelved in order to focus the limited resources

devoted to this area on the computer theme encoding effort described
2arlier in the report.

Experimental and Para-laboratory Studies of Interparty Conflict.

The simulation approach, because of its complexity,

nzeds to be closely interrelated at many levels with other techniques
of investigation to clarify its findings, to serve as a direct source
of hypotheses, and as a simple setting for developing and testing new
methods. It is necessary, then, that the research program continue
to range widely in its approaches to problems from paper-an-pencil
situations to computer-based experimentation and that data from these
studies be more closely linked. While these studies are only a small
part of the total effort, we believe it is particularly important to
continue two lines of investigation in support of the simulation
activities: 1) our earlier program of experimental studies in the
new computer laboratory, and 2) SCENQUEST studies.

Vhile no new experimental studies are being undertaken until the

next reporting period when the laboratory is available, results of
esarlier studies continue to be analyzed and reported. The results of
a study on attempts to shape cooperative behavior in a prisoner's
dilemma game are being written up for publication.

SCENQUEST - A Scenario Questionnaire Technique for Studying Behavior
in Complex Social/Political Setting

!lany in-process phenomena cannot be studied easily in simulation
cxercises because they occur rarely, or follow unique patterns
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of antecedent events, or require more extensive subjective analysis
than can be easily obtainad during the exercise.

Furthermore there is a need for systematic evaluation of large numbers
of variables under conditions which allow their assessment to be made
economically, in terms of both time and money, that the present
SCENQUEST (a scenario-questionnaire) procedure was evolved.

Briefly, in the SCENQUEST approach, the respondent is given a written
scenario of an ongoing situation. This synopsis may be presented in
dramatic, real-life terms or in bare-bone, analytical ones, and may
concern situations as complex as those presented in real world crises
or as simple as those in a prisoner's dilemma experiment. The synopsis
provides a summary history of the events and decisions made by all
relevant actors up to a given point. The respondent reads the scenario
from the poir: of view of one party in the situation; he is then asked
to respond as if he were in the situation with the history as it is
given and in the designated party's place. He then records his responses
to a questionnaire that is designed to assess the respondent's inter-
pretation and response to the situation presented.

The Effects of Variation in Size and Reducibility of Objective Conflict
on Pre-Bargaining Perceptions. Mutual incompatibility of one party's
goals with another's is at the very heart of most definitions of social
conflict!, yet the outcomes of conflicts are usually not rigidly set

or completely determined by objective constraints. These are frequently
open to redefinition. . This view of conflict as open in scope found
enthusiastic support from social psychologists whose focus is on
individuals and small groups in settings where attitudinal and emotional
issues are primary and where real, inherent conflicts are secondary.
More than a decade of psychological studies on social conflict, in both
the laboratory and the field, demonstrate that conflict may occur where
there is no actual incompatibility of goals and that it may be exaqqerated‘

lFink,_D. F. Some conceptual difficulties in the theory of social
conflict. Journal of Conflict Resolution, 1968, XII, 412-460. '
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‘>ugh motivated misperception and misunderstanding?, through
lit:ted cognitive comprehension or faulty or incomplete information3.

If “onflict expansion could be traced to psychological determinants,
p:_ ~hologists optimistically argued that through the elimination,
rzl'iztion, or control of these factors, more successful conflict
reo.ztion could be achieved at all levels of intra- and extra-sccietal
co..‘lict. This optimism was generally not shared by scholars of
in-:rnational conflict. They criticized psychologists for failing to
recognize the discipline-limited nature of findings derived from
exp=rimental conflict settings that have rarely exhibited the high
levels of mutual incompatibility and important asymmetries of real
world conflict.

In a study currently being written up for publication, we explore the
eff=cts of low versus high levels of objective conflict, defined by the
amount of incompatibility in the divisien of an outcome under conditions
where bargaining over the division of a fixed amount is to be completed
in 2 single>session or divided over ten separate occasions. As in an
earlier paper on the effects of size and form of bargaining incentives
by Lanto and Shure', we assume that the size of incompatibility of

ir ::rests and the fractionation of conflict issues over time will have
imzortant effects on conflict resolution behavior, As in other studies?s

Reproduced |

[ best ‘avelable copy. o
2White, R. K. Nobody Wanted War. New York: Doubleday. 1270; Deutsch, M.
1.2 Resolution of Conflict. New Haven: Yale University Press, 1973. .

3H;:mond, K. R. New directions in research on conflict resolution.
Journal of'Social Issues, 1965, 21, 44-66. :

“gantg, S. and Shure, G. H. Effects of size of payoff and real versus
imiglnary rewards on prebargaining perceptions. Proceedings, 80th
Ahirual Convention, APA, 1972, 231, 232.

5Keiley! H. H., Shure, G. H., Deutsch, M., Faucheux, C., Lanzetta, J. T.,
-icovici, S., Nuttin, J. M., Jr., Rabie, J.M., and Thibaut, J. W.

7. “omparative experimental study of negotiation behavior. Journal of
§; 3ona1itz and Social Pszchologx, 1970, 16, -11-43g; Shu~re, G. H.
ar . Meeker, R. J. Bargaining processes in experimental territorial
coiflict situation. Peace Research Society, Papers, XI, 109-122;
£h.re, G. H., Meeker, R. J., Moore, W. H., Jr., and Kelley, H.H.

Qo:puter studies of bargaining behavior: The role of threat in bargaining.
("z3. No. SP 2916) Santa Monica, California: Systems Development
Corporation, 1966.
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we anticipate these will be mediated via the S's subjective definition
of conflict size, perceived importance of issues, arnticipated
difficulties of »esoclution, aspirations and strategies, and feelings
engendared by his view of the other party's anticipated behavior and
intentions. As in the Lanto and Shure paper, this study focuses
exclusively on the pre-experimental or orientation phase of bargaining
and assesses a relatively large set of potentially relevant facets of
the S's perception that may be affected by the variables manipulated.

A second SCENQUEST study, described in the previous technical repoct,
has been incorporated as part of the Los Angeles Metropolitan Area

Survey conducted by the U.C.L.A. Survey Research Center. At the closing

phase of a structured interview, the espondent is presented with a
conflict-of-interest situation with a salesman and is asked
to imagine what he would do in the situation.

Two variables are studied. 1) The effect of sawe versus different
ethnicity of salesman and respondent. (The scenario describes the
salesman as "Mr. Brown, a Negro", Mr. Goldstein, a Jewish salesman",
Mr. Lopez, a Mexican-American"). 2) The effect of a firm or a

. flexible concession.

The data collection on more than 1,000 respondents has been completed;
however, the Survey Center made an error in the sampling design that
will limit the value of these data. Another set of data is being
collected without additional cost and it is hoped that at least a
preliminary raport on this study will be completed during the next
reporting period.

A third SCENQUEST study has been made of misperception or bias of
participants versus observers under varied conditions cf incentive
and ability to influence outcomes.

The U.S. and North Vietnam are active parcicipants in the Vietnam
conflict with a vast difference in ability +to directly influence
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the cutcome of the conflic:. Another group of nations who are not
directly inveolved, neverthzless will lose or benefit directly with

the outcome. Finally, other nations have little direct invclwvement

with the outcomes but are "neutral" observers. The question posed .
in this study is the effect of these different kinds of involvement

on the perceptions of a conflict situation and on the attributed .
motivations -f the directly involved actor.

A popular social psychology theory during the 1960's was "dissonance
theory”, which assumes that man's aim, in making social perceptions,
is to rationalize his "driven" behaviors and to perceive himself as
acting consistently. Biases in social perceptions were assumed to
result from this tendency to reduce dissonance, a motivation aroused
when the individual perceives himself as acting inconsistently. The
1970's ushered in "attribution theory", which makes different assumptions
from those of dissonance theory. This new approach assumes that man
seeks only to perceive his social environment accurately. Biases in
social perception are assumed to stem from the fact that man must make
situational inferences on the basis of limited information. Thus,
Liased sucial perceptions are considered by attribution theorists to
be errors in information selection and processing rather than "need-
oriented perceptions”.

Much of the controversy between theorists of the two schools has
certered around frequent differences which occur between the social
perceptions of participant actors vs. uninvolved observers of action
in the same situation. Dicsonance theorists assume that actors are
seeking to reduce the dissonance produced by their own behavioral
inconsistencies, and to justify their behavior by their social
perceptions. Since neutral observers have no action of their own to
justify, they experience no dissonance, and make more "objective"
perceptions. Attribution theorists on the other hand assume that
different historical inforration, causal information, and information
on consequences is typically available to actors vs. observers, and ;
that inferences based on these different sources of information lead é
to different social perceptions, even in the same situation,

A s 20
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The present study proposes a third model of social perception

processes. Our instrumental learning model considers human cognizing--
including the processes of making social perceptions--to be itself a
form of behavior. As such, social perceptions are assumed to be
controlled both by environmental stimuli which signify to the perceiver
the types of outcomes likely to follow certain courses of action, and
by the reinforcing conseguences of the perceptions made. We hypothesize
that, where an individual's future outcomes are a salient concern to
him in perceiving his situation, the individual's discrimination as to
whether or not he has power to atfect his outcomes is an important
determinant of whether he has an incentive to make a strictly accuracy-
oriented perceptual response (as predicted by attribution theory) vs.
whether he "rationalizes" in perceiving the situation (as hypothesized
by dissonance theory). It is assumed that accuracy-oriented perceptions
have instrumental value to the individual whose behavioral choices
affect his outcomes, whereas they have little value to the powerless
person. The powerless person may then "rationalize" his situation in
order to feel better about it.

We assume, then, that differences between actors' and observers' social
perceptions are complexly determined by the outcomes which they hope to
attain from the situation, by their abilities to affect those outcomes,
and by the need of actors to justify certain actions they may take to
achieve the outcomes they desire. A study to evaluate the importance
of these variables was designed. Identical information about a bargain-
ing situation was presented to actors and observers in different con-
ditions. Patterns of social perceptions as a function of the above-
mentioned variables were investigated.

In the experimental se.ting devised, role incumbhents expected to have
varied degrees of vested interest and control over interaction outcomes.
Data from 120 S8's were analyzed to test a series of specific hypotheses
about the effects of these variables on subj«cts' social perceptions;
additional information was collected for a more extensive mapping of
the perceptions of subjects in different roles.

~ 31 -

e T T S

- SIEESSERTEC T ‘—“

i, i



The . ajor thesis'investigated was that material and psychological
cens :juences of a situation to a party (i.e., the party's vested
intereost) create incentives for him to characterize tihiz situation
differently from individuals who have no vested interest in the
consanuences.

Results obtained were interpreted as supportive of a dual orientation--
towarl accuracy and self-enhancement--of social perception. A thesis
repor:ing on this study has been completed.6

®Lant5, Sanira S. "Pre-interaction perceptions as a function of
situational role and vested interest in situational outcomes".
Ph.D. Dissertation, September 1972, University of California,

Los angeles Archives.
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FUTURE PLANS

This section reviews our plans to accomplish the program of research,
as discussad in the project's original proposal, within the funding
schedules necotiated as terms of the basic contract. As reflected in
o1r previous management and fund status reports, we have discussed a
potential need for revision of these terms; because of delays associated
with equipment arrival and facilities completion, many of the project
developments will come to greatest fruition in the last phase of the
contract. At this time it is apparent that the project is realizing
its goals more adequately under the one-year-extended contract
completion date that allows us to make maximum research use of support-
ing facilities that have been developed. The projected plans for the
Center, focusing primarily on the next reporting period, are the
following:

Central Computing System--Hardware

The computer hardware to support Phase I operations is complete.

With the functional design complete, work on Phase II has continued
with the detailed logic design for virtual memory‘hardware: fabrica-
tion of the hardware will continue, with installation expected in the
last quarter of fiscal year 1973. The hardware necessary for archive
storage will also be acquired before the end of the fiscal year. A
third component of Phase II capability concerns remote user support;
specifications for hardware acquisition in this area have been deferred
to insure compatibility and maximum performance in the context of the
ARPA network; these requirements will be determined in coordination
with our entry into the network in the next reporting period.

Central Computing System--Software

Phase I software is complete; work in this area will be confined to

maintenance and selective upgrading.

Phase II software development, is, of course, ultimately dependent on
the delivery of virtual memory hardware; with the design of that
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“hardware finalized, formulation of the software design has begun.
Implementation of essential featuces of this software is scheduled

to be coincident with hardware checkout; these consist of a revised
assembler ané loader and virtual-memory support software that can
operate as a user job. After a suitable period of testing the
virtual memory hardware as & single-user-controlled dedicated device
the monitor will be revised to permit time-shared use of the hardware.

Higher-order Language
The complete JOVIAL compiler has been delivered and is being used in

applications programming: the compiler will be extended and maintained
under the original development contract for the next eighteen months.
The principal extensions willi be the development of a JOVIAL language
debugger (completion scheduled for the third quarter of fiscal year 1973)
and the inclusion of virtual storage capability to provide a simple
mechanism to upgrade existing programs to take full advantage of virtual
menory hardware development (currently rescheduled to start late in the
fourth quarter, after essential operating system modifications are
somplets). - The META compiler will be extended to support multiple
input and output channels, thus permitting the development of META
programs that can interact with both a user and his data files, so as
to provide for dynamic user control when applied to problems such as
the ret~rmatting of data bases.

Laboratory Facilities
The basis laboratory is operational. Some minor corrections are being

made, under manufacturer warranty, to the closed circuit and audio
system; after final ‘cceptance tests have been made, the laboratory
development will be complete.

L.7oratory Software

in addition to the on-going maintenance and upgrading of the laboratory
system, major improvement in the system will focus on the development
of a graphics package to be incorporated into the current display
generation program. The improved graphics package will provide better
protocols for building displays and will offer a better mode of user

teraction especially in terms of permitting display modules to be
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evoked with a single call, The improva2d graphics capability is
addressed primarily to the anticipated need for more sophisticated
situational displays.

Deca Analysis/Management System
Checkout of the separate components of the TRACE system has been

completed--SMART has been checked out; an initial version of the TRACE
interpreter is operational; and the TRACE compiler is operating.
Preliminary system checkout has been proceeding, using an artificial
linkage between the compiler and interpreter that offers greater
control of test conditions. Final checkout is expected during the
third quarter of fiscal year 1973.

Subsequent to the system check-out, the SMART function will be replaced
by the implementation of virtual memory hardware, and the TRACE compiler
will be more effectively interfaced with user language requiremerts.

PREP-1

A major effcrt in the PREP system will be the development cf an inter-
face to TRACE. This package will provide interactive support to the
beginning TRACE user. All of the TRACE language forms@nd conventions
(with the single exception of string variables) will be incorporated
into the interface prograw. Development of this package is planned to
dovetail with the final check-out of the TRACE system.

Upgrading of the PREP system will include the Aevelopment of a program
for merging like-structured files (of special utility for handling
data from on-going experimental serics).

TES~- ter-Assis In ve Th Encod of Texts for Content
aLys

A LISP-based theme-encoding system is now being readied for testing in
a limited operational envirorment. some minor software bugs still exist
here and there in the system. One separable but important component of
the seatence analyzer needs extensiv~ debugging. This will be completed
shortly. The dictionary look-up routines are fully operational and the
dictionary itself is in operational form. Initial testing will be
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limited principally by the dictionary's deficiencies in the subject-

matter area. Incremental updating of the dictionary during the next

phase of development will bring the system to operational status.

A Book on Scenario Design and Construction for International Relations
Simulation Exzrcisec.

It is anticipated that two additional chapters will be completed during
the next reporting period.

Formulation and Testing of Simulation-Testable Propositions in
Confrontation and Commitment Theory

The final data :ollection phase of a SCENQUEST study on the evaluation
of variables influencing credibility of commitment will be completed
and analyses and reports based on these will be undertaken during the
next reporting period.

A Mid-East Scenario for 1974 for a One-Team Simulation Exercise

Shake-down runs have been completed for the computer-administered
version of the one-team simulation. Based on policy questions and
theoretical'hypotheses on individual and group decision-making, the
first in a series of experimental runs have been initiated and will
be continued during the next reporting period in the CCBS laboratory.

Direct Validity Tests of the Stanford General Inquirer

With the availability of the CCBS labnoratory and the General Inguirer
IV and the Stanford Dictionary, experimental validity studies of the
kind described are being initiated during the next reporting period
and analyzable results will be available at approximately the end of
the next reporting period.

Experimentation

Analyses of data from earlier computer laboratory-based experiments
will continue and results will be reported. With the availability of
the CCBS laboratory, experiments are being initiated and used as test
cases for the "entry" module of the laboratory software systen.
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SCENQU 3T - Scenario Quaestionnaire Studies

A seco.nd paper on %he Size of Conflict Study is in preparation. New

data m:de available from Israel is being anal, zed and a cross-cultural

analy=is will compare these data with our own and those collected by

investigators in France.

Bargaining data collected for us by the U.C.L.A. Survey Research Center
has b~=n shown to contain a sampling design error. As a result only

limited analysis of these results are possible. New data will be
provided without additional charges that will allow the study as
planned to be undertaken during the next reporting period.

APPA Conference on Trust

An ARPis-sponsored conference was held at Harvard University on
Decembar 11 and 12, 1972 on the utility of tae concept of trust as
it might be applied to foreign policy and more particularly to the
of arms control planning and decision making. A report on the
conferance will be prepared for the next reporting period.

.
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rofessional Conferences, Presentations and Activities:

Gerald H. Shure .

Meeting with Dr. James Rosenau, Mershon Center, Ohio State University,
Santa Barsara, July 29-30, 1972. E

Meeting with Dr. Paul Ekman, University of California, San Francisco,'
California, August 23. '

Meeting with Dr. Dana Main and Dr. Richard Kaplaa, University of
Michigan, Ann Arbor, Mich., August 24-25.

Presentation of Paper at APA meeting in Hawaii, Seotember 2-5.
ARPA Conference on Analysis of Trust in Arms Control, Massachusetts,

December 10-12.

Alvin S. Cooperband

Attended the Fall DECUS meeting, November 29-December 2, 1972,
Attended the FJCC, Anaheim, December 5-7, 1972.

Elected President of the Southern California PDP-10 Users Group
Toxr 1973.

S. S. Shaffer

Attended the FJCC, Anaheim, December 5-7, 1972.

Elected Secretary of the Southern California PDP-10 Users Group
for 1973.

R. E. Martin

Attended the Fall DECUS meeting, November 29-December 2, 1972. 1

Attended a PDP-10 Hardware Familiarization course, Santa Ana, ‘
December 12-14, 1972.

G. R. Martins

Presentation of Paper at FJCC, Anaheim, December 5-7, 1972.
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Visitors to CCBS. July - Decamber 1972

Coionel Austir Kibbler of ARPA; Mr. Jares Dwyer, Major Ernest
Rider, Majo:r Robert Doty and Colorel William Thane Minor of
SAGA, July 5 & 6, 1972.

Dr. Pat Langendorf, RADC, July 14.

Dr. Pat Langendorf, Al deLucia and W. Hartnett of RADC, and
J. E. Lichtenauer of National Security Agency, July 18 & 19.

Mr. Kazimierz Gebarski, Psychometrician, Polish Management
Development Center, Warsaw, Poland, July 31.

Miss Yveline Gastau, Sorbonne University, Paris, France,
July 2% ¢ 11.

Dr. I. Mann, Mathematician, NYU, August 2.
Mr. Herring, Vice President Conmputek, August 3.
Prof. Marisa Zavalloni, UNESCO, Paris, France, August 24 & 25.

Prof. Jlrgen Schultz, University of Dusseldorf, Germany,
September 8.

Dr. Emir Shufford and Dr. Thomas Brown, RAND Corporation,
September 13.

Dr. George Stone, UCSF, September 20.
Dr. Paul Ekman, UCSF, September 20 & 21.
Dr. Steven Lucasik, Director, ARPA, September 26.

Mr. Franco Biancacci, Producer, RAI-Italian Radio & T.V. Systen,
Pome, Italy, September 27.

Dr. Georje Lawrence, ARPA, October 7.
Mr. Lee Ohringer, U.S. Government, October 11.

Dr. Jacques Vidal, Dr. Marshall Buck and Miss L. Sullivan,
UCLA Engineering, October 17.

or. Takeshi Utsumi, (Japan), October 27.
Prof. Oscar Grusky, Chairman, Dept. of Sociolocy, UCLA, October 30.

Mr. Meldon Levine (Legislative Assistant to U.S. Senator
John V. Tunney), October 31.

Dr. Paul Hammond, RAMND Corporation, November 1.
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visitors to CCBS. July - December 1372

Mr. Klaus-Rupert Busche, Digital Equipment, Cermany, Noverber 6.
Mr. Maxime Garcia Fabregat, Mexico City, Mexico, lioveiber 6.

Dr. Paul Xammond and Mr. William Jones, RAND Corporation,
November

Dr. Ola¢ :elmer, Institute for the Future, Menlo Park, California,
November 14.

Professor Herbert Kelman, Harvard University, Cambridge, Mass.,
November 20.

Colonel Austin Kibbler, ARPA, November 29.

Dr. Roy Amara, Dr. Olaf Helmer, Dr. Herbert Lipinski,
Mr. Richard Miller, Institute for the Future, Menlo Park,
December 6.

Mr. John Kuipers, U.S. Government, December 7.

Dr. Andrew Molnar, National Science Foundation, Washington, D.C.,
December 12, 1972.

Dr. Andrew Marshall, National Security Council, Wwashington, D.C.,

TN mmmals Ay 27.
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Project Documentation.

July - December 1972

CCBS-Ti~-31
CCBS-71{-32
CCBS-TM~-33

CCBS-TM-34

CCBS-TM-35

CCBS-T1-36

CCBS-TM-38

CCBS-TM-39

CCBS-TM-40

CCBS-2-8

CCBS~-P-9

CCBS-P-10

Formatted I/0 File Manipulation, Baker, P. S.,
July 1972.

The Cn-line Computer as a Tool for Focused
Induction and Gaming Experiments, Shure, G. H.,
August 1972.

Alternative International Contexts for Policy Making,
Weiler, D., July 1972.

The Use of Metagame Analysis as an Aid to the
Construction of Scenario Similaiion, Knight, K.

Brief Functional Specifications for a Disc Back-Up
System, Cooperband, A. S., September 1972.

Sequential Theme Encoding, Tripodes, P. and
Martins, G., December 1972.

Outline of Confrontation Theory, Wilkinson, D. O.,
Decembar 1972.

A New Method of Calculating the Mestric Values of
Ordinal Categories, Kirby, D. and Bonacich, P.,
December 1972.

A Corputer-based One-Team Simulation Exercise
Using a 1974 Mid-East Scenario, DeWeerd, H. A.,
Meeker, R. J. and Shure, G. H., December 1972.

Toward Confrontation Theory, Wilkinson, D. O.
Submitted for presentation to the 1973 Annual
Meeting of the Peace Science Society (International)/
Western Region, San Francisco.

Dimensions of Text Processing, Martins, G. R.
Also published in Proceadings of the Fall Joint
Computer Conference, 1972.

The Effects of Size of Payoff and Real Versus
Imaginary Rewards on Pre-Bargaining Perceptions,
Lanto, S. and Shure, G. Also presented '
at the American Psychological Association Meeting,
1972.
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