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Abstract

Terminal Timds a machine that constructs ideologically-biadedumentary histories in response to audience
feedback. The audience answers multiple-choicetigmessvia an applause meter. The answers to thesstigns
influence which historical events are chosen froknawledge base, how these events will be slamtednbody
the bias implied in the audience's answers, andthewevents will be connected together to formstohical nar-
rative. Once the narrative has been generatedp adé sound clips are selected from a term-indexgtimedia
database. The resulting documentary, consistirigeofiewly generated narrative spoken by a speethesizer,
and the video and sound clips, is then presentdtetaudience.

1 Introduction

Terminal Timeis a machine that constructs ideologi-
cally-biased documentary histories in responseutt-a
ence feedback. It is a cinematic experience, design
for projection on a large screen in a movie theagtr
ting. At the beginning of the show, and at several
points during the show, the audience responds te mu
tiple choice questions reminiscent of marketinglgol
The audience interaction in relationship to themigy
experience is depicted in Figure 1. In the firséstion
period, an initial ideological theme (from the st
gender, race, technology, class, religion) and raana
tive arc (e.g. is this a progress or decline naaare
established.

ogy and religion). The third set of questions farth
refines the theme(s) and introduces the possiliditya
reversal (e.g. a decline narrative becoming a gsxr
narrative). An example question (from the first sjue
tion period) is shown in Figure 2.

Which of these phrases do you feel best represents
you:

A. Life was better in the time of my grandparents.
B. Life is good and keeps getting better every day.

Figure 2: Example question

The audience selects answers to these questiomsvia
applause meter — the
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Figure 1: Audience interaction

The second set of questions refines the ideological
theme chosen in the first set, and possibly intceda
sub-theme (e.g. combining race and class, or téchno

tion implied in the audience’s answelgrminal Time
produces an uncomfortable history that encourdges t
audience to reflect on the influence of ideologyhis:
torical narratives.

Terminal Time a collaboration between a com-
puter scientist specializing in Al-based art andeen



tainment, an interactive media artist, and a doeume
tary filmmaker, benefits from understandings ofraar
tive drawn from Al, the arts, and documentary film.

Terminal Timés architecture consists of the fol-
lowing major components: knowledge base, ideologi-
cal goal tree (Carbonell 1979), template-basedrahtu
language generator, a blackboard for event ordering
and story-arc maintenance (Englemore and Morgan,
1988), rhetorical devices, and a database of irdlexe
audio/visual elements primarily consisting of short
digital movies and sound files containing musice Se
Figure 3 at the end of the paper for a diagramhef t
architecture. The knowledge base contains reprasent
tions of historical events. This is the raw matedat
of which the ideologically-biased histories are con
structed. Examples of historical events are thestFir
Crusades, the invention of Bakelite, and the rise o
enlightenment philosophy. Ideological-goal treqwee
sent the current ideological-bias being pursuedheay
computational narrator. The goal-trees consisthef r
torical goals ordered by subgoal and importancehgo
ideologue) relationships. These goals are used tooth
select historical events to include in the story o
“spin” the event in an ideologically-consistent man
The template-based generator generates the narrativ
text once specific facts have been selected and con
nected to make a story. The blackboard serves as a
working memory for processes that impose a naeativ
order on event spins created by the goal-tree. Con-
straints can also be passed back down to the geal t
from this level. Rhetorical devices are connecting
pieces of text with accompanying constraints omysto
structure. These devices are used to create nerrati
connections between historical events. An example
rhetorical device is “Yet progress doesn’t alwaiedd/
satisfaction.” Finally, the multimedia databaseteors
the audio/visual elements for the assembled documen
tary. First the system builds the narrative traskng
the structures and process briefly described above.
Once a narrative track has been constructed, irdorm
tion retrieval techniques are used to match thest"be
indexed multimedia elements to the appropriategaec
of text. Once the multimedia elements have been se-
lected, the resulting documentary is displayedefing
text-to-speech synthesis of the narrative track, the
video and audio elements.

The Terminal Time project has been on-going
since the summer of 1997. During this time, several
prototypes have been built in order to experimeitih w
different representation schemes. The most reaent p
totype, finished in April of 1998, has been perfedn
in front of theater audiences at several venuess Th
prototype has only one question period (at the rbegi
ning) and constructs a “mini-history” of the period
1900-1929. Since the construction of this last grot
type, we have been working on the implementatiah an
knowledge encoding for the architecture outlined
above, performing historical research, and creating
media elements. This final version will take adwesyet

of the upcoming end of the millennium to tell this-h
tory of the last 1000 years. The project will bereo
pleted in June of 1999.

In the rest of this paper, we will describe thesart
tic aims of the project, discuss the relationsHighis
project to computer creativity, and describe in enor
detail the knowledge base and ideological goaktree

2 Artisticgoals

2.1 Documentary form

Ever since the first moving images were recorded,
filmmakers were aware of the power of this mediom t
effect historical meaning. The historical documenta
became one of the first identifiable film genreshieT
popular model of this form in America today, most
clearly exemplified by Ken Burns' "The Civil War,"
has the familiar structure of Western narrativeache
program has a distinct dramatic arc, a beginning; m
dle and an end. The rhetorical structure -- alsoilfar
and now almost universally expected -- invarialvly i
volves a crisis situation, a climax, and a cleaoha-
tion. Generally there is one prevailing narratioage
interpretation of the historical facts presentedosm
usually, the narrative is delivered to the audidogan
unseen, yet obviously white, male narrator. Soufap
is this model that networks and cable channel$udic
ing the public television networks, rarely show pro
grams that diverge from it; thus the form has bexom
even more codified.

With Terminal Timewe intend to imitate the
model of this “cookie-cutter documentary” with a-ma
chine that produces and reproduces it, until theleho
itself is revealed for the tool of ideological rieggltion
that it has become. Although dominant in popular me
dia today, the cookie-cutter documentary is jusé on
form of historical documentaryl.erminal Timederives
its impetus from the dominance of this archetype, a
well as from independent attempts to challenge the
authority implied in the historical documentary aod
posit alternative forms.

2.2 Utopian navigation

There is a great deal of industry hype surrounding
teractive media and computing. Typically such expe
ences are promoted through a rhetoric of utopiatir na
gation. According to such rhetoric, the computes-pr
vides unlimited access to information and expegeiac
pure source of empowerment that imposes no interpre
tation on the data that is processed. Other familia
tropes in this rhetoric include: Real-time, Immersi
and Virtuality -- promising the thrill of realityrdhyper-
reality, without the effort, right from one’s ownCP
Microsoft's ads softly beguile us with the question
“Where do you want to go today?”

With Terminal Time we play with these notions
by building a program that engages in active inmttep



tion and construction of the interactive experience
While the resulting constructed histories clearby r
spond to audience input, the system has a mingsof i
own, pushing the story into extremes that the awdie
did not intend. Thus value-free navigation givey wa

a value-laden interpretatio.erminal Timeis a pro-
gram that bites back.

2.3 Audience experience

Utilizing indirect questionnaires as a user integfathe
system essentially target markets each audienteanit
appropriate history. Rather than asking audiendest w
type of history they would like, or how they wouikie

to navigate through history, they are asked questio
about their own demographics and psychographics:
what type of home they live in, what cultural trend
they find most disturbing, how well they get alomigh
others, etc. The resulting history is like holdimdun-
house mirror to the audience; it reflects an exeaged
and distorted view of the audience’s biases.

An applause meter is used to measure audience
response to the questions. The applause meterheas c
sen as the input device for two reasons: easetap se
different venues and the audience dynamic creayed b
public applause. The applause meter requires no spe
cial setup in a theater. All that is required igeod
quality directional microphone and a small mixing
board. Alternative input devices, such as buttons o
knobs placed at every seat, would be difficultristall.
Such devices would effectively prevergrminal Time
from traveling to many venues. More importantly; ap
plause metering enables interesting and entertainin
audience dynamics. With applause, the audience mem-
bers can gauge how the audience as a whole is re-
sponding to questions. At performances of the proto
type, the audience laughed when choices met with si
lence. Sometimes the applause would grow into a
groundswell of whistling and clapping as it became
clear that certain choices were nearly unanimons. |
other words, applause metering allows the audi¢émce
watch and respond to its own behavior. In addition,
there is a nice incongruity when questions of tagsi
import" (such as "What is the worst problem facihg
world today?") are answered by a popularity voiegis
a social mechanism (applause) often associated with
entertainment and sporting events.

The audience should be kept just on the edge of
incredulity. As the history begins 1000 years ate,
audience should experience a comfortable sense of
historical authority engendered by the familiar utoc
mentary form and the remoteness of the historical
events. As the history unfolds, the effect of teeiqudic
audience polls becomes more and more apparent. The
system will sometimes have to make wild causaldeap
in order to maintain the ideological story. In g,
the system may foreground obscure historical egisod
while leaving out well known ones. These occasional
lapses, combined with the reflection of the audéenc

polls in the content, begin creating a tension wéh
gard to the veridicality of the history (a senséwdit a
minute, this doesn’'t seem quite right...”). Idealllyis
tension should reach a maximum as the piece moves
into modern history.

In order to fully appreciate the piece, an audéenc
should see it more than once. In a typical houglon
performance, an audience will be able to see twe pe
formances. In the second viewjrgyen if the audience
answers the polls in exactly the same widney will
experience a different histofySeeing two different
histories back-to-back should make fully apparéet t
effect of ideological bias in historical construacti

3 Terminal Time and computer
creativity

Terminal Timeds informed by a conception of Al as an
expressive medium (Mateas 1999; Sengers 1998). Ex-
pressive Al conceives of Al systems as cultural art
facts. The concern is not with building somethihgtt

is intelligent independent of any observer and caltur
context. Rather, the concern is with building atifaot

that seemsintelligent, that participates in a specific
cultural context in a manner that is perceivedngeslli-
gent. Expressive Al views a system as a performance
Within a performative space, the system expredses t
author’s ideas. The system is both a messengemibr

a message from the author. Expressive Al thus dsang
the focus from the system as a thing in itself §prea-

bly demonstrating some essential feature of intelli
gence), to the system as a communication between
author and audience. At the technical level of ding

the artifact, the technical practice becomes onexef
ploring which architectures and techniques besteser
as an inscription device within which the authoas c
express their message.

As authors, we have specific artistic goals and
audience experiences we are pursing vigrminal
Time The project would lose meaning if we could not
exert authorial control over the histories genetdig
the system. Of course, maximum authorial control
would consist of writing a fixed set of canned bigs;
audience interaction would select one of these ednn
histories. But this extreme of control is inappiiaf®
for this project on several grounds. Conceptudthg
project depends on the machine “really construéting
the histories. The critique of the computer as sspa
conduit of information requires that the computetua
ally take on an active role as a semi-cooperaterteg
obviously responding to the choices voted on by the
audience, but taking these choices to extremes.ohnd
practical grounds, the number of possible historéges
sulting from all possible answers to all the quesiis
too large to build by hand. So, even if the congapt

L In the event that the polls are answered in theesaay, the
differences will appear in the specific events @mand the
text generated for these events, not in the idézdbgias.



purity of the piece did not demand it, practicates
sity would require that the computer play an actie

in story construction. As we reject the extremeuife
hand-authoring, we also reject the extreme of gison
emergent architectures, that is, architectures hichv
as little high-level knowledge as possible is giten
the system, with all high-level behavior resultiingm
large numbers of statistical combinations of lowele
elements. Such architectures by definition make au-
thorship highly problematic. In a sense, they pievi
no authorial “hooks,” no places within the architeal

in which an author can exert specific control. Mwdh
the architectural work that went into the iteratpreto-
typing of Terminal Timewas a search for an architec-
ture providing authorial “hooks” on the right levet
abstraction: low-level enough to allow significant
combinatorial possibilities and the capability feur-
prise, yet high-level enough to allow the exertmhn
authorial control over multiple levels of the stargn-
struction process.

4 Knowledge base

4.1 Upper Cyc ontology

The knowledge base consists of second order ptedica
statements about historical events, definitionsmb-
logical entities used in the historical event dgdimms
(individuals and collections), and inference rul€sr-
minal Times ontology is based on the Upper Cyc On-
tology, the top 3000 most general terms in the Cyc
ontology (Lenat 1995). The Upper Cyc Ontology is
available free of charge from Cycdrpt does not in-
clude any other components of Cyc (theorem prover,
natural language engine, database, etc.); it ondy p
vides definitions of the top 3000 most general term
However, the upper ontology provides a useful $et o
distinctions in terms of which the more specifidan
ogy needed by¥erminal Timecan be defined.

4.2 Example historical event

Figure 4 shows part of the representation of ThetFi
Crusades. Those terms preceded by a "$" are ddfined
the Upper Cyc Ontology. Those terms not preceded by
"$" are defined within the TT ontology in termstbe
Upper Cyc Ontology. The intent of the representetio
syntax in Figure 4, translated into English, is:

The First Crusades, a historical event occur-
ring in the 11 century, involved a war and a

transfer of possession of something. The First
Crusades can be divided into three sub-events:
the call for the First Crusades, the march to Je-
rusalem, and the taking of Jerusalem (in that
temporal order). The call for the First Crusades
is a communication act in which Emperor Al-

2 http://www.cyc.com/

: TheFirstCrusades

($isa TheFirstCrusades HistoricalEvent)

($isa TheFirstCrusades $WagingWar)

($isa TheFirstCrusades $TransferringPossession)
(circa TheFirstCrusades (CenturyFn 11))
($comment TheFirstCrusades "The First Crusades is
the first attempt of European Christians to

take back Jerusalem from the Muslims "iden-

tury™)

($firstSubEvents TheFirstCrusades
CallForFirstCrusades)

($subEvents TheFirstCrusades
FirstCrusadesMarchToJersalem)

($lastSubEvents TheFirstCrusades
FirstCrusadesTakeJerusalem)

($isa CallForFirstCrusades
$Requesting-CommunicationAct)
($senderOfinfo CallForFirstCrusades
(CompositelnteligentAgentFn PopeUrbanl
EmperorAlexander))
($recipientOfinfo CallForFirstCrusades
(CompositelACollectionFn EuropeanChristiang))
($infoTransfered CallForFirstCrusades
(RequestFn
(takeByForce
(CompositelACollectionFn
EuropeanChristians)
(CompositelACollectionFn
MiddleEasternMuslims)
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exander and Pope Urban I, acting in concert,
asked the community of European Christians
to take Jerusalem by force.

The syntax gains its representational intent bodimf
inference rules that allow new terms to be proved t
given the knowledge base, and from actions taken by
the rest ofTerminal Timewvhen terms are proved true.
Figure 4: Example knowledge base representation

Terminal Time'sfull representation of the First Cru-
sades can be found in Figure 5 at the end of therpa

4.3 Inference engine

The inference engine, implemented in Common Lisp,
is based on the interpreter implementing higheeord
hereditary Harrop logic described in Elliott andeief
ning (1991). Hereditary Harrop logic allows knowgded
base entries (the program, thinking in logic progra
ming terms) to consist of Horn clauses, and queries
(goals) to consist of all the standard Prolog-igaals
(atomic goals, conjunctions, disjunctions, existds),
plus embedded implications (assumptions). The -inter
preter also includes extra-logical support for aiens
such as unifying logic variables against a function
evaluated by Lisp.



(solve ‘(and
($purposelnEvent ?Agent FirstCrusades
?Purpose)

($isa ?Purpose $WagingWar)

($subEvents FirstCrusades ?Sub)

($isa ?Sub $Requesting-CommunicationAct)

($senderOfinfo ?Sub ?Agent)

($infoTransfered ?Sub (RequestFn ?Request))

(match ?Purpose ?Request)

(not (and
($subEvents FirstCrusades ?Sub?2)
($isa
?Sub2
$Requesting-CommunicationAct)
($startAfterEndingOf ?Sub ?Sub?2)
($infoTransfered ?Sub?2

(RequestFn ?Request?2))

($isa ?Request2 $WagingWar)))

($hasBeliefSystems ?Agent ?Bsystem)

[BinA DD AvintArns P AlATAK

The inference engine is used to answer all ggeri
about historical events. For example, in the disicus
below of ideological goal trees, the historical mve
tests that are mentioned are all made using ther-inf
ence engine. For example, the query "Does thegasti
tor of a war (e.g. The First Crusades) have ainlgy
belief?" could be represented as a query as depicte
Figure 6. An English rendition of this query is:

Figure 6: An exampleuery

Is it true that some agent in the First Crusades ha

the purpose of waging war, that this same agent
requested some other agent to engage in this war,
that this request to wage a war occurred before
any other request by any other agent to engage in
a war, and that the agent who requested the war
(and whose purpose is to wage war) holds reli-

gious beliefs?

It may be the case that a query appears in sed#ral
ferent places withiTerminal Timeg(e.g. in several dif-
ferent rhetorical goals); it would be inconvenigat
have to repeat such complex queries in multiplegda
Much of this query can be pushed into inferencesul
For example, one could define a predicate (instigat
AGENT WAR) which means that AGENT is the insti-
gator of the WAR. All of the query in Figure 6 dowm
the $hasBeliefSystems formula could then become an
inference rule for proving that an agent is anidgador.

As additional ways of proving that someone is atiin
gator are needed, they can be added as addititeal i
ence rules. This collection of instigator rules draes
part of the knowledge thaterminal Timehas about the
script $WagingWar. The query in Figure 6 has been
partially unpacked (removing inference rule chag)in

in order to provide a clearer example of the kiodls
gueries made of the knowledge base.

5 ldeological goal trees

Terminal Timeorganizes ideological bias with goal
trees, adapted from Politics (Carbonell 1979). th-P
tics, ideology is encoded as a set of goals helthby
ideologue. The goals are organized via subgoaklink
(not corresponding exactly to either the conjuretiv
disjunctive notion of subgoal) and relative impoda
links. The relative importance links place an impor
tance partial order over the subgoals. For exaniple,
Politics, the US Conservative ideologue’s most impo
tant goal isCommunist Containmenthis goal has a
number of subgoals such &kve a Strong Military
Aid Anti-Communist Countriesetc. ThoughHave a
Strong Military andAid Anti-Communist Countriegre
sibling subgoalsHave a Strong Militaryhas a higher
relative importance. In addition to their own gtrae,

an ideologue also possesses beliefs about thergeasl

of others. In Carbonell's system, the goal treesewe
used to organize inferences made by a news story un
derstanding system.

In Terminal Time the goal tree has been modified
to represent the goals of an ideological storetell
Rather than having goals to modify the world, the
story-teller has rhetorical goals to show that sihing
is the case. For example, the Hard Core Anti-Religi
Rationalist might have the goals shown in Figure 7.

Figure 7: Example rhetorical goals

G2 and G3 are subgoals of G1. G4 has a lower velati
importance than G1.

The leaf goals in the goal tree are used to organi
two kinds of knowledge: a set of tests for recomgmjz

G1: Show that religious thought leads to evil
G2: Show that religious thought leads to war
G3: Show that religious thought leads to oppress|on
G4: Show that religious thought is the same arolind
the world

when a historical event is potential fodder forissgt
ing the rhetorical goal, and a set of plans foualty
constructing the description of the event to satthe
goal (the event spin).

5.1 Testsfor event applicability

An ideologue needs a way of recognizing when a his-
torical event could be used to satisfy a goal (make
ideological point). For example, the Hard Core &ati
alist must be able to recognize that the First &ias
can be used to show that religious thought leadgato
This involves recognizing that the First Crusades &
war, and that the people who started it had aicelgy
belief. An example specification for recognizingth

an event can be used to show that religious thought
leads to war is shown in Figure 8.



Event contains a war (W1)
The aggressor (Al) of the war (W1) has a religipus
belief (B1,

Figure 8: An example applicability test

The event tests are purposely simplistic. For examp
many wars may involve participants with religious
beliefs without the religious beliefs playing a refg
cant causal role. Buferminal Timepursues its ideo-
logical goals monomaniacally - it takes whateveximgr
of event knowledge it can find that is relevantit®
current ideological bias and treats this knowledge
the whole truth.

In the process of satisfying the test, parts ef th
event representation are bound to roles in the test
These roles are used for focusing attention whem ge
erating the event spin. For example, a complex teven
may involve several sub-events and multiple actors.
Yet if this event passes the test above, the adhoris
the aggressor of the war and that actor’s religlmelgef
will have been bound to the roles Al and B1, sigli
them out for special attention. Other knowledgevimo
about the event can then be ignored during cort&truc
of the event spin.

5.2 Plansfor event-level story generation

Once an event as been recognized as applicable to a
rhetorical goal of the ideologue, additional knodge
iS necessary to spin the event in such a way asitto
isfy the rhetorical goal. This knowledge is represd
as rhetorical plans. Such plans coordinate theitogsd
generated by the applicability test, available redtu
language templates associated with the event, laad r
torical devices.

An example plan foShow that religious thought
leads to waiis shown in Figure 9.

Describe the individual who called for the war
mentioning their religious belief

Describe the religious goal of the war

Describe some event happening during the war
Describe the outcon

Figure 9: An example rhetorical plan

Associated with this plan is an ideological tonéve®

a choice a sentence templates representing the same
meaning, the ideological tone will be used to deflee
sentence template most consistent with the ideelogu
For example, several sentence templates may describ
an individual calling for a war. The Hard Core Rati

alist will prefer a template with a rationalist-gyrbut,

if such a template can’'t be found, will accept m+te
plate with anti-religious tone, or, if one can'’t foaind,

with generically negative tone. In the event thallya

neutral description is available, then the neutte
scription may be combined with boiler-plate textgy
torical devices) to set the appropriate tone. Bame
ple, the Anti-Male Feminist may match on the First
Crusades as an example of men once again causing
pain and suffering (in this case, by starting a)wBut
there may be no templates providing a gender tSoe.
a rhetorical device, such as “Once again, the reale
revealed their fundamentally anti-life outlook” wdu
be combined with a neutral description such as &Pop
Urban | called for the First Crusades” to set thpra-
priate ideological tone.

If sentence templates associated with the evant ca
not be found to satisfy a rhetorical plan, the eyst
backtracks, attempting other rhetorical plans iftiple
plans are available for a goal, or backtrackingradkie
bindings established by the event applicabilityges

5.3 Audience interaction influences goal
trees

The primary effect of audience interaction is tame
the goal tree. Audience interaction may add, delate
change goals in the goal tree. Two different idgimal
positions can be mixed by combining goals from two
goal trees. For example, the audience’s answeiiseto
first set of questions may select the Hard-coréoRat
alist goal tree. Answers to the second set of fuest
may determine that racial equality (perhaps exagger
ated as a homogenized “Benneton commercial” multi-
culturalism) is a sub-theme. The goal tree wilhiadi-

fied to include Corporate Multiculturalist goalsaddi-
tion to Hard-core Rationalist goals, thus producing
hybridized ideological narrative. Some responses to
questions (particularly questions in the third dast
set) will modify the tree more subtly, adding ared r
moving individual goals in the tree.

6 Reated work

Hovy's work investigating pragmatic constraints on
natural language generation (1987) has some similar
ties toTerminal Time Hovy's system, Pauline, gener-
ates event descriptions that satisfy rhetoricalgyda
Pauline, rhetorical goals include goals of opin{ery.
show that our side has good goals or takes good ac-
tions) and goals of style (level of formality, léwvaf
simplicity). This notion of rhetorical goal diffefsom
that used inTerminal Time In Terminal Time rhetori-
cal goals are goals to argue for specific ideolagic
positions by providing historical examples. In Paey
rhetorical goals are goals to provide a spin oingls
event consistent with a specific style. The usds te
Pauline which event to describe, Pauline's oriemat
towards the event, the hearer's orientation towtrds
event, and which stylistic constraints to applyvesi
these inputs, Pauline produces a textual desaniptio
Though Pauline only knows about three events, it ca
produce 100 different texts for an event.



Pauline is concerned with rich natural language
generation parameterized by pragmatic constraints.
Terminal Timeis concerned with selecting and order-
ing historical events so as to support an ideoklgic
position. Pauline spends much more effort crafting
individual sentencesTerminal Timeuses template-
based generation. Buterminal Timespends much
more effort selecting events consistent with arpide
logical goal tree and ordering these events sooas t
form a story; Pauline is told which single eventi
scribe and with which specific slant. The area wher
the two systems most overlap is in topic selectiod
orderingwithin an individual event, that is, in the proc-
essing that is handled by rhetorical plansTérminal
Time

Finally, a rather large difference between the two
systems is in the intentionality of the design. IP&uis
an Al research system intended to further the under
standing of the knowledge structures and processes
required for language generation under pragmatic co
straints. Terminal Timeis a performative artwork in-
tended to function as a provocative culture artjfac
peculiar machinegaising questions about the construc-
tion of history, the nature of ideological reasapiand
the nature of user agency afforded by computer-tech
nology.

7 Conclusion

Terminal Timeconstructs ideologically biased docu-
mentary histories in front of theater audiencetizing
marketing-style polls to allow an audience to viute

the history they want. But, like technology itséligr-
minal Timeis a fickle genie, using the audiences biases
and desires to display histories that become uncom-
fortably extreme. The conception of Al employed in
this project is expressive Al: Al systems viewedaas
communication between author and audience. Thus the
Al architecture was designed to afford combinatoria
possibilities while supporting authorial controlhd
ideological goal tree is one representational meisha
used to organize ideological bias in historical stourc-
tion.
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;; The terms describing the First Crusades

($isa TheFirstCrusades HistoricalEvent)

($isa TheFirstCrusades $WagingWar)

($isa TheFirstCrusades $TransferringPossession)

(circa TheFirstCrusades (CenturyFn 11))

($comment TheFirstCrusades "The First Crusadesthadirst at-
tempt of Eurpopean Christians to

take back Jerusalem from the Muslims in the 11thwg")

($firstSubEvents TheFirstCrusades CallForFirstGtasa
($subEvents TheFirstCrusades FirstCrusadesMarchSaddm)
($lastSubEvents TheFirstCrusades FirstCrusades@ialsalem)

($purposelnEvent

(CompositelntelligentAgentFn PopeUrbanl Emperexainder)

TheFirstCrusades

(takeByForce
(CompositelACollectionFn EuropeanChristians)
(CompositelACollectionFn MiddleEasternMuslims)
Jerusalem
TheFirstCrusades))

($isa CallForFirstCrusades $Requesting-CommunicAtio
($senderOfinfo CallForFirstCrusades
(CompositelnteligentAgentFn PopeUrbanl EmperorAteler))
($recipientOfinfo CallForFirstCrusades
(CompositelACollectionFn EuropeanChristians))
($infoTransfered CallForFirstCrusades
(RequestFn
(takeByForce
(CompositelACollectionFn EuropeanChristians)
(CompositelACollectionFn MiddleEasternMuslims)
Jerusalem
TheFirstCrusades)))

($assistingAgent CallForFirstCrusades PeterTheHgrmi

($isa FirstCrusadesArmy $Army)

($genls (MemberCollectionFn FirstCrusadesArmy)
EuropeanChristians)

($circa FirstCrusadesArmy (CenturyFn 11))

($comment FirstCrusadesArmy "Represents the fouis@m ar-

mies in the First Crusades (represent as a simgjy.&)

($isa FirstCrusadesMarchToJerusalem $Transportopgee
fromLocation FirstCrusadesMarchToJerusalem
$ContinentOfEurope)

($toLocation FirstCrusadesMarchToJerusalem Jemnjale
($mainTransportees FirstCrusadesMarchToJerusalem
FirstCrusadesArmy)

($subEvents FirstCrusadesMarchToJerusalem
FirstCrusadesMurderJews)

($isa FirstCrusadesMurderJews $Killing-Biological)

($victim FirstCrusadesMurderJews
(CompositelACollectionFn EuropeanJews))

($performanceLevel
FirstCrusadesArmy
FirstCrusadesMarchToJerusalem
$performedBy
DegreeOfOrganization
($LowFn DegreeOfOrganization))

($isa FirstCrusadesTakeJerusalem $TransferringBsieag
($isa FirstCrusadesTakeJerusalem $WagingWar)
(takeByForce FirstCrusadesArmy
(CompositelACollectionFn MiddleEasternMuslims)
Jerusalem
FirstCrusadesTakeJerusalem))

($successfulForAgents FirstCrusades
(CompositelntelligentAgentFn PopeUrbanl EmperorAteder))
($successfulForAgents FirstCrusades
(CompositelACollectionFn EuropeanChristians))
($failureForAgents FirstCrusades
(CompositelACollectionFn MiddleEasterMuslims))

;; Causal structure for FirstCrusades

($causes CallForFirstCrusades FirstCrusadesMarendsalem)

($causes FirstCrusadesMarchToJerusalem
FirstCrusadesTakeJerusalem)

:» Soon Jerusalem was lost to the Christians
($isa JerusalemRetakenByMuslims1 $TransferringRsgss)
($isa JerusalemRetakenByMuslims1 $WagingWar)
(circa JerusalemRetakenByMuslims1 (CenturyFn 12))
(takeByForce
(CompositelACollectionFn MiddleEasternMuslims)
(CompositelACollectionFn EurpeanChristians)
Jerusalem
JerusalemRetakenByMuslims1)
reverses JerusalemRetakenByMuslims1 TheFirstCes3ad

Figure 5: Full representation of the First Crusades




