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1 Introduction!

In the past two decades computers have begun to be used extensively as media. The two most influen-
tial types of media usage is the internet and the WWW, corresponding to telephone, letters, newspa-
pers and television, and the computer game genre, corresponding to aesthetic products such as novels
and movies.

The unique characteristic of the computer medium is its interactivity, i.e. the fact that the con-
sumer’s physical manipulation of the product is an integral and meaningful part of the consumption

process.

1.1 The problem

This new media property, however, invalidates many of the assumptions underlying traditional linear
media. An aesthetic product must have an organizing principle — for example, a narration must order
time in a specific way. But if the user is supposed to influence the aesthetic contents by physical ma-
nipulation, then how can the artist ensure the integrity of its aesthetic form? How can narrator and
consumer control the same temporal progression of events? If the artist takes pains to create suspense,
how can he be sure that the suspense will be released by the consumer in the manner intended, when
the consumer is expected to physically manipulate the product?

Game designer Chris Crawford (http://www.erasmatazz.com/library/Lilan/inimical.html) aptly

identifies the problem and suggests that the artist should step back and refrain from controlling the
narrative itself, but concentrate on constructing a framework enabling the consumer to create narra-
tives. However, giving the consumer a piece of paper and a pencil and encouraging him to write sto-
ries is clearly not the answer either, so what good game designers do is constructing a world, consist-
ing of objets, events, and laws governing these elements, in such a way that interesting events are

likely to occur. It is the potentiality for generating interesting events that characterizes a good game.

1 This paper is part of the “Lingoland” project. The purpose of the project is to use narrative games to teach programming
skills to multimedia students (participants: Jens Bennedsen, Steffen Brandorff, Michael Caspersen, Jesper Mosegaard).
The first stages of the project are documented in Andersen, Bennedsen, Brandorff, Caspersen & Mosegaard (2003) and
Mosegaard & Bennedsen (2003).
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How can we make such worlds and which role should the consumer play? A good deal of experi-
ence has been amassed during the years, much of which is documented in the insightful book by Roll-
ings & Morris (2000). They stress the phenomenon of emergence:

[...] features are emergent from rules. [...] emergent factors are those that arise from the interaction

between several rules. Emergence, we might say, is that which makes the whole greater than the
sum of the parts. Rollings & Morris 2000: 25

Thus, the game world should generate emergent complexity by means of the interaction between a
few simple, well-chosen rules.

In addition to this, the narrative structure must be made available to the player, and this is often not
the case (Wibroe, Nygaard & Bagh Andersen 2001, Mallon & Webb 2000). The information given to
the player is often pointless and does neither further the story-line nor create suspense about the next
event. In order to remedy this, Mallon & Webb 2000 formulates the rule of causality:

Causality: Sufficient informational threads or clues (causal/logical/associational) to help solve

tasks in multimedia taskbased interaction (a) must exist and (b) be woven into the presentation so
that they are discoverable. Mallon & Webb 2000: 277.

This paper elaborates the idea of games as worlds defined by a set of simple rules with a special em-
phasis placed on presentation of possible future events. If the rules are well-chosen, they will generate
emergent patterns which the player will find it interesting to interact with. The ideas were previously

tried out in a simpler form in a couple of systems (Andersen et al 1997, Andersen 1998).

1.2 In search for solutions

Where can we look for narrative worlds that work? One possibility is oral genres like fairytales. As
already argued by Propp (1975), oral fairy tales are not linear texts in the usual sense. Rather, they can
be defined as a sequence of narrative slots plus material for filling the slots. Thus, Snow-white and
Cinderella only became linear text when the folklorists of the 19" Century wrote them down and pub-
lished them. In their oral mode, they were schemas that could be varied each time the tale was told.

Another place to look is worlds that are used as a background for producing printed or filmed linear
products. Examples are the Marvel universe from which innumerable comic books have been pro-
duced, Edgar Rice Burrows’ Tarzan world, or J.R.R. Tolkien’s Middle Earth. It is the latter we shall
focus on in the following.

Tolkien wrote two novels, The Hobbit and The Lord of the Rings. But in addition, he provided a
world of the kind we are looking for, The Middle Earth, which many other authors have used as a
model for their books. The Middle Earth universe was built long before the first novel was written and
continued to develop throughout Tolkien’s life. However, the notes were only published after his
death under the title of Si/marillon:

Not only, however, does The Silmarillion relate the events of a far earlier time than those of The

Lord of the Rings; it is also, in all the essentials of its conception, far the earlier work.[...] it became
long ago a fixed tradition, and background to later writings. Tolkien 1977



As my running example, I shall take The Lord of the Rings which is one of the stories that can be
told in the universe of Silmarillon.

I shall analyze a small part of the book, both with respect to narrative structure and the way it is
presented to the reader. The analysis consists in formulating rules that a hypothetical game-engine
must have in order to produce the story. This method of analysis treats the book as a specimen of a
genre that can generate many other stories; therefore the method does not do justice to the book as a
unique work of art.

The story can be summarized as follows:

There is a ring whose owner will be able to rule the whole world. The villain Sauron wants to pos-
sess and claim the ring, whereas the hero Frodo carries the ring but does not want to claim it for
himself. After having tried to leave the task to more powerful men than himself, he embarks on a
quest to destroy the ring by throwing it into the fires of Mount Doom. He is helped by a fellowship
that includes Boromir and Sam. Boromir is supposed to help Frodo in his quest, but is tempted by
the power of the ring. In the end he succumbs to the temptation and wants to claim the ring in order
to beat Sauron. However, he is prevented by Frodo who escapes with it. Another member of the fel-
lowship is Sam who is pure of heart and only wants to help Frodo with his burden. In the last phase
of the story he must carry the ring since Frodo is too weak, and there is a possibility that it will be
Sam that must throw the ring into the Mount Doom. The last important person is Gollum. Gollum
has owned the ring and claimed it as his own, and he wants it back. He travels with Frodo with the
overt intention to help Frodo, but his secret desire is to regain the ring. The story ends on the brink
of the volcano with Frodo refusing to destroy the ring and claiming it for himself. However, Gol-
lum tries to grasp the ring and, in doing so, falls with it into the flames.

2 The basic objects

The first question we have to address is which kind of data-objects and data-structures the system
should contain. There is no doubt in Chris Crawford’s mind about that issue: his Erasmatron game
engine is based upon the notion of events:
An Event is like a sentence; it is a record of one actor doing some verb to another actor...There's a
lot of information stored in an Event, but the core information is short and sweet: subject, verb, and

direct object. An Event will always have these three components.
http://www.erasmatazz.com/userdocs/event.html

I shall adopt this linguistic approach, since narratives do seem to have a basic linguistic nature. How-
ever, since text-only games are too limited a genre, I shall prefer a more abstract representation of
texts that can also be used for controlling visual media.

First-order predicate calculus (FOPC) (Jurafsky & Martin 2000) is a popular formalization of natu-
ral language. FOPC lets constants and variables denote objects and predicates denote sets of objects or
relations between objects. A standard translation from natural language maps proper nouns into con-
stants, nouns into variables and predicates, and verbs and prepositions into predicates. Thus, the sen-
tence The man boiled the water translates into Ix3y, Man(x) A Water(y) A Boil(x,y)

But FOPC semantics gives us two problems: on the one hand is it possible for the same verb to
have a varying number of roles associated with them (The gates of Moria opened. Gandalf opened the

gates of Moria. Gandalf opened the gates of Moria with a spell. In the nick of time, Gandalf opened
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the gates of Moria with a spell), which in essence means that we must stipulate separate verb mean-
ings for each variation. On the other hand, natural language allows not only variables and constants
but also propositions to be arguments in propositions (Gandalf told the company how to open the
gates of Moria), which is not allowed in FOPC semantics.

We shall adopt the solution advocated in Jurafsky & Martin 2000: 609, namely to add events as en-
tities to the semantic model. Objects represent things and events represent processes. This yields an
ontology where events and objects are endpoints on the same scale: objects are simply very slow
events. Natural language does in fact seem to view reality in this way: we can both make noun-like
expressions out of verbs (the opening of the gates) and verb-like expressions out of nouns (the water-
ing of the garden).

In addition to objects and events we need to define a set of roles objects can play in relation to
events. We shall use the normal set of so-called thematic roles (Jurafsky & Martin 2000). Table 2.1

and 2.2 gives definitions and examples.

Agent The volitional cause of an event

Experiencer The experiencer of an event

Force The non-volitional cause of an event

Theme (object) The participant most directly affected by an event
Result The end product of an event

Content The proposition or content of a propositional event
Instrument An instrument used in an event

Beneficiary The beneficiary of an event

Source The origin of the object of a transfer event

Goal The destination of an object of a transfer event

Table 2.1. Thematic roles. Jurafsky & Martin 2000: 609.

Agent Sauron ruled the world with The Great Ring.

Experiencer Frodo was afraid

Force The blizzard stopped the company

Theme (object) Gandalf opened the gates of Moria with a spell. The gates opened.
Result Sauron forged The Great Ring.

Content Gandalf told them that Saruman had betrayed them.

Instrument Sauron ruled the world with The Great Ring.

Beneficiary Gandalf left a note in the Prancing Pony for Frodo.

Source Frodo traveled from the Shire to Mordor.

Goal Frodo traveled from the Shire to Mordor.

Table 2.2. Examples of thematic roles.

In addition to the 10 roles closely associated to the verb, there are more loosely connected roles, such

as Manner, Time, and Place, and we shall suggest a new role, namely the Audience.
[IsA]
el —— told

ent] [Content]
[IsA] [IsA] .
Gandalf e2 betray council
/\4 ['lki]
Saruman X

Fig. 2.1. Gandalf told the council that Saruman had betrayed them. Event el is of type fell, its Agent is a
constant Gandalf, its Content is a new event e2, and its Experiencer is a variable x of type Council. The type of
e2 is betray, its Agent is a constant named Saruman and its Theme is the variable x.



One of the benefits of this representation is that it can be used as an input to a sentence- and image-
generating device, since there are simple rules that translate this role-representation into actual sen-
tences and images (Andersen 2002).

Thus, the semantic model consists of objects, events, and relations between these. The sentence
Gandalf told the council that Saruman had betrayed them will be represented as shown in Fig. 2.1 that
does not violate FOPC.

3 Specifying potential narratives

Let us now return to the Lord of the Rings with our apparatus and see how we fare.

3.1  Glue — an indispensable ingredient in narratives

There are four main events in the summary: the main opposition is between destroying the ring and
claiming it. Whoever claims the ring will be able to rule the world. The ring cannot be destroyed by
ordinary means; it must be thrown into Mount Doom.

It is easy enough to represent these events: for example, we can say that c/aim is an event that takes
Sauron as its Agent, and the Ring as its Theme. But this is not at all what the novel is about:

The villain Sauron wants to possess and claim the ring, whereas the hero Frodo carries the ring but

does not want to claim it for himself.

— Sucess
(objective reached)

Actualization
(ex.: procedure in order
to reach the objective)

Failure

Potentiality — (objective missed)

(ex.: objective to reach)™]

Lack of actualization
(ex.: inertia,
prevention to act)

Fig. 3.1. Typical modal sequence from Bremond 1966.

The story is about somebody wanting or not wanting, being able or not being able to do something. In
short it is about the modality of the events, not about the events in themselves! Is it impossible, possi-
ble, or actualized, has it succeeded or failed? In the beginning of the story, destroying the ring is very
implausible, whereas Sauron’s possibilities of capturing and claiming it are very high. The changing
odds of destroying the ring are a major source of suspense in the narrative.

We have forgotten that in our formalism! The basic mechanism in good story telling is creating ex-
pectations and either fulfilling them or explicitly frustrating them, as Alfred Hitchcock knew: There is

no terror in the bang, only in the anticipation of it.



Fig. 3.1 shows Claude Bremond’s basic building blocks for narratives: they are clearly modal in na-
ture.

We hear the same melody from film theory: according to Bordwell 1985, the film-viewer continu-
ally creates expectations about what will happen or has happened. These expectations has the form of
schemata (a murder is possible), that generates hypotheses about what one should look for next (vul-
nerability of the victim); the hypotheses guide the interpretation of what is actually perceived (a knife
is interpreted as a weapon, not as a kitchen utensil), and cues in the material fill out slots in already
existing schemata (Mr. Schmidt turns out to be the murderer), or generate new ones (not a crime, after
all, but a joke).

If expectations are not created, there will be no suspense or curiosity (in the broad sense) which
again means that there will be no engagement. Expectations are created by a conscious use of modal-
ity: the impossible, the possible, the actual, and success and failure. (Fig. 3.1 again).

If we just display events when they execute, we will end up with logical and causally related se-
quences of behaviors and outcomes that are boring because we never get the clues we need to form
expectations.

Thus, in order to capture the elementary conflict between Frodo’s desire to destroy and Sauron’s
lust for claiming the ring, events must posses an attribute of modality and this is true of the role rela-
tions too, otherwise we could not represent the basic source of suspension in the story: who is the
likely Agent of which events? Should Frodo be the Agent of the destruction event, or are others better
qualified? In the end Frodo seems incapable of assuming the role, so Sam takes over; however, at the
brink of Mount Doom, there is no conscious Agent of the destruction event, only Gollum as the invol-
untary Cause: the distinction between Agent and Cause is an important point in the ending.

The potential Agents of claiming the ring also forms a major thread in the story: Sauron and
Gollum of course want to assume the Agent role for this action, and Frodo is warned to do so. Saru-
man, the vizard, wants it too, and Gandalf is tempted by refrains. Both Frodo and Boromir are tor-
mented by a growing desire to become Agents for the claiming event. First Boromir succumbs, but his
designs are countered by Frodo, who, alas, in the end himself decides to claim the ring but is saved by
Gollum’s attempt to do the same!

In these examples, several actants compete for assuming Agent roles, and their possibilities for do-
ing so change through the narrative. The change of agenthood is a major theme in the story.

On the other hand, other roles remain fixed through the story. The Theme of destruction and claim-
ing is always the Ring, and the Destination of throwing is always Mount Doom.

Thus, the events we are dealing with are anticipated, half-baked events: some roles are in place but
others are empty (Andersen 2003a, b).

The distribution between fixed and variable role-fillers and the sequence in which the roles are
filled is significant for the story. Consider again the event of claiming the ring. The Theme is constant
but the Agent is missing: who is going to claim the ring? A completely different story would occur if
the Agent was in place first and the suspense concerned what the Agent would be claiming: what is

Sauron going to claim?



Since we need to represent modal relations between objects and roles, roles must be entities too.
Thus, we once more perform the reification process from Section 2, and convert roles from relations
to entities.

In addition, in order to represent the fact that more than one actant can play a given role in relation
to an event, and that each actant has a greater or smaller chance of doing so, we need to introduce
glue-objects that mediate between objects and roles. Glue contains a strength property that represents
the likelihood for an actant to assume that role. We divide the strength measure into three different

dimensions of modality: obligations, desires, and capabilities.

-100 0 +100
Obligations Forbidden Allowed Mandatory
Desires Abhorred Tolerated Desired
Capabilities Incapable Capable

Table 3.1. Dimensions of glue-objects.

The reason for this refinement can be seen directly from our story. Frodo’s obligation glue to become
an Agent of destroying the ring is very high because of the promise he made at the council of Elrond,

while the whole point of the book is that his capabilities and desires are very small.

I will take the Ring, he said, though I do not know the way. Tolkien 1974, I: 259

Similarly, Frodo’s desire to put the ring on his finger is large, but the action is forbidden for him, and

when Sam carries it for a while, he feels the same conflict.

He felt that he had from now on only two choices: to forbear the Ring, through it would torment

him; or to claim it, and challenge the Power that sat in its dark hold beyond the valley of shadows.

Already the Ring tempted him, gnawing at his will and reason. Wild fantasies arose in his mind....
Tolkien 1974, 111: 154

The final representation of this analysis is shown in Fig. 3.2, where we have four entities: events,
roles, glue, and actants. The concept of actant covers all entities that play a role in the narrative. One

could also use the term “role-filler”.

Claim

Agent Theme

Glue Glue Glue Glue

Sauron  Boromir  Gollum  Frodo The Great Ring

Fig. 3.2. Sauron, Boromir, Gollum and Frodo’s likelihood of claiming the Ring.

In good stories, these modalities conflict and change. Frodo’s desire to claim the ring is growing
throughout the story, but obligations forbid him to do so. While Boromir’s desire to claim the ring is
strong but his capability low, he refrains; but when chance lands him alone with Frodo, capability in-
creases, and this tips the scales.

In order to give a better overview over the conflicts, we introduce a distinction between attracting
and repelling glue-values. The negative glue values we call repellers since they repel the actant from

the role, whereas the positive values are called attractors since they attract the Agent to a role.



Frodo’s conflict between wanting to take on the ring and being forbidden to do so, can be depicted as
shown in Fig. 3.3. We shall distinguish between attractors and repellers by means of the directed ar-
rows. If two dimensions are conflicting, we shall use separate annotated arrows. In Fig. 3.3, desire
pulls Frodo towards assuming the Agent role, while duty repels him from it. When I am not interested

in the forces of attraction, I simply use a non-directed line.

Take on
Agent Theme
—® Attractor
[+desire] | | [-obligation] —+= Repeller
Frodo The Great Ring

Fig. 3.3. Torn between duty and desire

This analysis is supported by Ryan 1991. According to her, interesting conflicts can be defined by
internal conflicts between four virtual worlds, knowledge, intention, obligation, and desires, and be-
tween these and the actual world.

Fig. 3.5 shows the four events of main conflict in the story (Sauron rules Middle Earth by means of
the Ring, Sauron claims the Ring, Frodo destroys the Ring, and Frodo throws the Ring into Mount
Doom) using the concepts developed so far. It also shows how events influence the glue of other
events, thereby influencing their modality, e.g. making them more or less possible. Analogously to
attractors and repellers that hold between events, we distinguish between promoters and obstructers
that hold between events and glue objects. The former increases the likelihood for a filler to play a

role by creating an attractor, the latter decreases it by creating a repeller.
Rule

Agent Theme Instrument

Sauron Middle Earth | The Great Ring

Claim

N

Agent Theme
Destroy

Sauron The Great Ring
Agent Theme
Frodo | The Great Ring
—®» Promotes

——+  Obstructs
Throw

Agent Theme Destination

Frodo  The Great Ring ~ Mount Doom
Fig. 3.5. Fragment of the main conflict.



In principle the modality of an event can be promoted or obstructed by manipulating all of its roles.
Since Sauron cannot use the Ring to rule before he has claimed it, he concentrates on the Instrument:
but the action of ruling might be promoted by manipulating the Agent glue (himself, e.g. strengthen-
ing himself) or the Theme glue (Middle Earth, e.g. weakening its inhabitants). Similarly, Frodo
chooses to oppose Sauron by weakening the link between the Ring and the event of claiming it in the
most radical way, namely by destroying it, but he could have chosen to disable Sauron in his capacity
of Agent, e.g. by dissuading him (obligation), abducting, or killing him (capability), or he could have
chosen to weaken the ability of the Ring to enter into the claiming event by hiding it, a solution Glor-

findel in fact suggests:

‘Then’, said Glorfindel, ‘let us cast it into the deeps, and so make the lies of Saruman come true...
Yet oft in lies truth is hidden: in the Sea it would be safe.’ Tolkien 1974, 1: 255

It would also have been possible to strengthen Frodo’s capability as an Agent of destruction, e.g. by
training him, or by furnishing him with powerful weapons or mighty armies. Or his obligation could

be strengthened by moral persuasion, but this does not happen either: Elrond says:

‘But it is a heavy burden. So heavy that none could lay it on another. I do not lay it on you. But if
you take it freely, I will say that your choice is right...’ Tolkien 1974, 1: 255

The reason for this is the dramatic effect: an incapable, non-armed, small person that is not persuaded
by anyone is pitted against the most cunning and powerful character in the book.
Summarizing: our basic narrative model consists of four items, actants, events, glue, and roles.

We can now describe the first component in the system response (cf. similar ideas in Maes 1989):

(1)  Calculate activation level. For all glue-objects of an event, calculate their current values, and
use these to calculate an activation level for the event. If the level exceeds a threshold, execute

the event.

3.2 Change of glue

The idea is now that the execution of some events makes other events more or less possible by ma-
nipulating the glue between the event roles and their fillers. For example, appointing someone to do
something or deciding to do it creates a strong obligation glue between the person and the Agent role
of the event, whereas allowing him to do or considering doing it creates a weaker glue. Relieving
someone from a duty or resigning weakens the glue. As shown in Fig. 3.6, Elrond’s appointment of
Frodo as the Ringbearer makes Frodo create a strong obligation glue between the event of destruction
and himself.

This is a very detailed level of description, and in some cases we need a more general and abstract
one. One example is that the gamedeveloper needs an overview over interesting conflicts in the game.
Another example is algorithms that work in a global way, such as the algorithm described in section 5
that globally distributes promotion and obstruction relations in the whole game. In order to speed up
such algorithms, a more abstract representation may be necessary, where we just record relations be-

tween events, without caring about the specific ways in which this relation is implemented. In this
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paper, however, we shall pursue the idea that an event can always basically only influence another

event by influencing its glue.

Destroy
Agent Theme
Appoint
[obligation]
Frodo  The Great Ring
Agent Theme
Elrond Frodo

Fig. 3.6. Creating obligation glue.

Events may not only modify existing events, but may also generate new events (creators) or delete
existing events (destructors). These new events are typically half-baked with only some roles filled
out. For example, Saruman’s defeat generates revenging communicative events — he wants to persuade
someone to cut down trees in the Shire; he is himself the Agent of the persuasion event with high de-
sire and capability (Saruman’s characteristic is that he can persuade people, in this case to punish his
conquerors) and the Content is to cut down trees in the Shire; the Theme of the communicated event is
trees and the Location is the Shire, but the Agent role of cutting is not yet filled out yet, since Saru-
man never does his dirty work himself, but always get other people to do it.

This gives us system responses number 2 and 3:

(2)  Produce Effects. If the event executes, possibly create new events and destroy others, and cal-
culate the effects on the glue of other events.

(3)  Display Modality. At each change of the modality of an event, display signs of its changed mo-
dality.

Note especially number 3: since the modality change is what causes suspense, modality changes are
particularly important to display: from impossible, to possible, back to impossible, and, suddenly, re-

alized!

3.3 Selectional restrictions

Roles need to specify which actants can or cannot fill them; i.e. roles must be fyped. For example,
Agents must be animate, Causes inanimate. But in a particular narrative, far more severe restrictions
exist. For example, The Lord of the Rings divides the actants into two main groups, the good and the
bad guys. The bad group is characterized by being Agents of evil deeds, such as slaying, cheating,
betrayal, and — constructing things! Whereas the good group prefer actions of healing, growing, and
trust.

These selectional restrictions on the filling of roles constitute an important property of the fantasy

world. Elves are good at shooting with a bow, whereas dwarves wield axes. Selectional restrictions
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can be so strict as to only allow one object in a particular role. For example, only The Ring can be the
Theme of claim — there are few other objects that can be “claimed” in the book.

We also need selectional restrictions saying that particular types of individuals cannot fill a particu-
lar role. For example, if there is a need for an event that helps Frodo, and only orcs are in the vicinity,
we want to prohibit orcs from being Agents in actions that promotes Frodo’s project. A friendly orc
violates the mythology of the book.

In good narratives, the selectional restrictions are not mechanically adhered to. In our story, there is
a clear restriction with respect to gender: only men normally fight, women stays at home and nurse the
sick. But Eowyn, the shield maiden, falls outside this rule. She refuses to stay at home, and secretly
joins the army.

Another example is the opposition between animate and inanimate. Tolkien’s nature often lies be-
tween these opposites, being populated with semi-sentient entities. The Old Forest, in particular Old
Man Willow, although a willow tree, seems able to plan and execute a capture of the hobbits. Simi-
larly, the trees in the Fangorn forest range from being completely vegetable to be sentient and mobile.

We also need types when we specify which effects an event may have on actants and other events.
Events with different types of fillers may have very different effects.

For example claiming the Ring enables the Agent to rule the world, whereas Frodo’s claiming Bag
End, his old house, may enable him only to live comfortably again. Thus, the effect of an event to a
large degree depends upon the type of fillers it has, which means that rules describing effects must
refer to half-baked events where roles are either types (i.e. filled with a class like a property or a
sword) or instantiated objects (The Ring). Rules only referring to verbs without role-fillers will be so
abstract as to be useless.

Selectional restrictions can also be used for character-design, which is indispensable in narratives.
Interesting characters are those we take an interest in and sometimes identify with. Interesting charac-
ters must have some kind of complexity, for example contain contradictory traits. Technically, charac-
ters consist of their visual appearance, their actions, their relations to other characters, and the descrip-
tions others make of them. These traits must be consistent and stable and only change when moti-
vated. Whereas selectional restrictions of events are formulated as glue binding their roles to certain
classes of actants, character-building restrictions describe the glue between this particular character
and roles of events. For example, the fact that Aragorn is noble can be represented by introducing a
strong obligation attractor between Aragorn and the Agent role of actions that obstruct Sauron’s ac-
tions, and strong obligation repellers between him and the Agent of deception and lying. The fact that
Sam is faithful to Frodo can be represented by a strong desire attractor between Sam and the Agent of

actions that promote Frodo’s actions.

4 Relations between events

Some authors claim that intention and plans are a necessary ingredient in narratives: the protagonist
must have a plan he tries to accomplish (Ryan 1991). In any event, it is true that many narratives do in
fact use planning and counter-planning as an important factor, including the Lord of the Rings. Plans

are necessary for the reader to make sense of the events. If he did not know what the protagonist
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wanted to achieve, he would not be able to evaluate the events narrated: do they bring the quest closer
to its conclusion, or will they hamper it? Plans are normally communicated to the reader by reported

speech, as in the example below where the major quest is described:

Then, said Erestor, there are but two courses, as Glorfindel already has declared: to hide the Ring for

ever; or to unmake it. But both are beyond our power. Who will read this riddle for us?
None here can do so, said Elrond gravely, At least none can foretell what will come to pass, if we
take this road or that. But it seems to me now clear which is the road that we must take. The west-
ward road seems easiest. Therefore is must be shunned. It will be watched. Too often the elves have
fled that way. Now at this last we must take a hard road, a road unforeseen. There lies our hope, if
hope it be. To walk into peril - to Mordor. We must send the Ring to the Fire. Tolkien 1974, 1: 255

This defines the ultimate purpose of Frodo’s quest and the general method to accomplish it. As the
quest is executed, more details of the plan are revealed in the same way as reported or direct speech:
It is for the Dimril dale that we are making, said Gandalf, If we climb the pass that is called the
Redhorn Gate, under the far side at Caradhras, we shall come down by the Dimrill Stair into the
deep vale of the Dwarves. There lies the Mirrormere, and there the River Silverlode rises in its icy
springs.
Tolkien 1974, 1: 270

One can distinguish between four main processes in planning: backward planning, forward planning,
countermeasures, and replanning. 1 shall not say very much about these processes since planning is a
vast area in itself (Fikes & Nilsson 1971, Sacerdoti 1977, Schank & Abelson 1977, Maes 1989; for
application to literary analysis, see Black & Bower 1980, Todorov 1969, Ryan 1991); I just give ex-
amples.

Backward planning takes its point of departure in an event that is not yet possible, and generates
promoters that will increase the obligations, desires or capabilities of the goal-event by manipulating
the obligation, desire or capability strengths of the glue-objects of the goal-event.

We can distinguish between the following types of backward planning in The Lord of the Rings:

1 Creating an object that can play a given thematic role

2 Identifying an object that can play a given thematic role
3 Locating an object that can play a given thematic role.
4

Determining the use of an object.

Creating an object. Sauron wanted to rule the world by ruling the rings made by the elves, i.e. he
wanted to fill the Instrument role in ruling the elven rings by means of instrument. Since there was

nothing to fill it, he forged the ring:

Now the elves made many rings; but secretly Sauron made One Ring to rule all the others [...] and
Sauron forged it in the Mountain of Fire in the Land of Shadow. Tolkien 1977 : 289

Verbs like forging, making, constructing, growing, creating are creators in the sense of Section 3.2;
they take a Result role containing an entity that come into existence as a result of executing the action.
We use a double arrow to denote that something is created. Fig. 4.1 shows that the forging event is

created in order to create a necessary instrument for ruling the elven rings. Since we need a special
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symbol for creation, we may as well add a special symbol for its opposite, destruction, instead of rep-
resenting destruction as a decrease of the ability of an actant to play a role, as we did in Fig. 3.6.
Sauron rules the elven rings

——>> Creation
e Destruction Instrument

Sauron forges ———=>The Great Ring

Fig. 4.1. Sauron forges the Great Ring in order to rule the elven rings.

Identifying an object. When the ring disappears and Gandalf is investigating its history, Bilbo finds a
ring and Gandalf wonders whether this ring is identical to the One Ring. He therefore remembers a
test that can decide its identity. Actions that result in identification are information handling events

such as discovering, finding out, telling, showing, testing, etc. Gandalf says:

‘And then in my despair I thought again of a fest that might make the finding of Gollum unneeded.
The ring itself might zell if it were the One.’ Tolkien 1974, 1: 241

The purpose of this information handling is for Gandalf to determine whether actions such as hiding
or destroying are required: i.e. certain objets require certain actions to be performed, and in order to
know whether this is mandatory, the identity of the object must be determined.

Locating an object. Others, such as Saruman and Sauron, know its identity and see it as an enabling
condition for claiming it and use it to rule the world. But in order for the ring to play this role, they

must possess it, and this implies that they need to know its location. Saruman says:

‘For I have many eyes in my service, and [ believe that you know where this precious thing now
lies’. Tolkien 1974, 1, 249

Using an object. When the ring is identified, located, and possessed by “the good guys”, they need to
determine which actions it can participate in: using it, destroying it, or hiding it. Using it as Instrument

is not possible:

‘We cannot use the Ruling Ring...I fear to take the Ring to hide it. I will not take the Ring to wield
it.’ Tolkien 1974, I, 256

The effect of this refusal is to decrease the Theme-glue between the Ring and the event of wielding it.

Our fourth element in the system response is thus:

(4)  Produce Preconditions. 1f an event cannot execute, then generate a new event that promotes

the event.

Forward planning means that the point of departure is the current situation. We evaluate which ac-
tions are possible now, and decide on the one that will bring us closer to the goal (trial and error).
Then we imagine the situation after execution of the event, evaluate it, and repeat the procedure. Some

Chess programs work in this way.

(5)  Produce Possibilities. Generate all events that recent events promote, evaluate them, and

choose one that furthers the goal.

Countermeasures mean that one tries to preview and avoid possible obstacles to the plan and revise

the plan accordingly. The obstacles can be events created by natural forces or by one’s enemy. When
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Galadriel gives Frodo his elven cloaks, the purpose is to prevent Sauron from discovering him, and

Bilbo gives him his old shirt of mail in order to protect him from wounds.

(6)  Produce countermeasures. If a potential event is not desired, but is likely to execute, generate
an obstructer to the event, if a desired event cannot execute because another event is obstruct-

ing it, then generate a new event that obstructs the obstructer.

Replanning occurs when the current plan is executing and has met an obstacle and another means of
achieving the goal has to be found. For example, the original travel plan involving the crossing of the
Redhorn Gate could not be used because of bad weather. The company discusses various possibilities:
Frodo wants to go home again, Boromir to aim for Rohan, but Gandalf suggests a third possibility:
There is a way that we may attempt, said Gandalf, I thought from the beginning, when I first consi-
dered this journey, that we should try it. But it is not a pleasant way, and I have not spoken of it to

the Company before. Aragorn was against it, until the pass over the mountains had at least been
tried. Tolkien 1974, I: 281

Sauron rules IMiddle Earth

[Instrument]

Sauron rules
[Instrument] [Theme]

Sauron forges

The elven rings

Frodo destroys——————®The Great Ring

Fig. 4.2. Chain of creators and destructors.

(7)  Produce Alternatives. If an event cannot execute then replace it with another event with the

same effect.

Important parts of a narrative can be represented by means of chains of creators and destructors, as
shown in Fig. 4.2. Sauron wants to rule Middle Earth by means of the elven rings; a precondition for
this is that he rules the elven rings, and a precondition for this is that he forges the Great Ring that can

rule them all. As a counter-measure, Frodo must destroy the Great Ring.

5 A calculus of emotions

Stories describe not only relations between events but also between actants, and the two types of rela-
tions influence one another.

Events — Agents. 1f two actants are Agents of actions that mutually obstruct each other, then the
actants will tend to relate negatively to one another. Frodo wants to destroy the ring that obstructs

Sauron’s desire to claim the ring. Therefore Sauron fears and hates Frodo. Similarly, Fangom is a
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tree-herd that desires to make trees grow and flourish; but Saruman cuts them down in order to pro-
vide fuel for his furnaces, so Fangorn comes to hate Saruman:
‘Curse him, root and branch! Many of those trees were my friends, creatures I had known from nut
and acorn.; many had voices of their own that are lost for ever now. And there are wastes of stump

and bramble where once there were singing groves. I have been idle. I have let things slip. It must
stop.’ Tolkien 1974, 1I: 67

In summary: If the A’s action obstructs the action desired by B, then decrease B’s sympathy of the

latter towards A. Increase B’s sympathy if A’s action promotes the action desired by B.

Agents — Events. However, likes and dislikes may not be caused by events, but conversely, events
may be caused by likes and dislikes. This seems to be the case with Caradhras:

‘Ah, it is as I said,” said Gimli, ‘It was no ordinary storm. It is the ill will of Caradhras. He does
not love Elves and Dwarves, and that drift was laid to cut off our escape.’ Tolkien 1974, I: 279

In this case, the starting point is ill will from Caradhras towards elves and dwarves; this ill will makes
Caradhras obstruct actions whose Agent is filled by these types. Thus, the rule seems to be: If the A
does not like B, then A should generate an action that obstructs and action desired by B. I A likes B,
then A should generate an action that supports an action desired by B.

A good example is the events in Book 2 at Edoras: king Theoden has fallen victim to defeatism and
Gandalf tries to persuade him to enter into the war against Saruman. However, Theoden’s attitudes
towards Gandalf have changed since last time, and he therefore refuses to help him in his wars against

Saruman:

‘I greet you’, he said, ‘and maybe you look for welcome. But truth to tell your welcome is doubtful
here, Master Gandalf’. Tolkien 1974. 11, 102

However, after Gandalf’s speech, accompanied by diverse theatrical effects, Theoden’s attitude to-
wards Gandalf changes, and he concludes by offering the requested help:
‘Every man that can ride should be sent west at once, as Eomer counseled you: we must first de-

stroy the threat of Saruman, while we have time. If we fail, we fail. If we succeed — then we will
face the next task.’ Tolkien 1974, 11: 107

Relations between actants can be unstable and, as a consequence, contribute to the dynamics of the
story. As an example of such dynamics, let us take the theory of cognitive dissonance from social psy-
chology (Eskola 1973: 80 ft.). The theory is concerned with attitudes in a network of persons, and the
main idea is that certain configurations of attitudes are consonant and stable whereas others are disso-

nant and unstable. Consider Fig. 5.1

C Saruman
A
R SN
/ | \ / Merry and
A [x] B Fangorn [+]—>

Pippin
Fig. 5.1. Attitudes among three persons Fig. 5.2. Consonant situation
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If A likes B (x), B likes C (y), and A likes C (z), then the situation is consonant and stable: I like my
friend’s friend, and no conflicts arise from this. The situation is different if I don’t like C, or if I don’t
like B. In the first case I have a friend whose friend I don’t like, and the balance can be restored either
if I begin to like C better, or develop a dislike for B. In the second case I like my enemy’s friend, and
balance can be restored in the same way. Fig. 5.2 shows an example of a consonant situation. Fangorn
and the hobbits both hate Saruman, and therefore are sympathetic towards one another.

The example above where Gandalf changes the loyalties of king Theoden is a change from one
consonant situation, via a dissonant one, to consonant one: when Gandalf arrives, Theoden is friendly
towards Saruman and therefore hostile towards Gandalf. After Gandalf’s speech, Theoden’s attitude
changes, becoming hostile to Saruman, and being hostile towards Gandalf does not agree with this, so

he quickly develops a positive attitude towards Gandalf.

Saruman Saruman Saruman

R SR SR
Theoden L[-]—; Gandalf Theoden L[-]—; Gandalf Theoden L[ﬂ—; Gandalf

Consonant: Theoden is positive Dissonant: Theoden is negative Consonant: Theoden changes
towards Saruman and negative towards Saruman but also negative his attitude towards Gandalf
towards Gandalf towards Gandalf

Fig. 5.3. The attitude change of king Theoden.

Now what are the conditions for stability? If we only use two values, + = likes, - = dislikes, a good
guess would be that the z relation in Fig. 5.1 must be calculated as an equivalence relation of x and y:

z=(x [y). If we let x and y influence z, then the formula for the development of attitudes is

®) Zin = (X Lyy)

If A likes B and B likes C, or if A dislikes B and B dislikes C, then A tends to like C. If A likes B who
dislikes C, or A dislikes B who likes C, then A tends to dislike C.

It seems now that dissonance theory can be generalized to cover not only relations between actants,
but to define a general relation between the set of actants and events. If we can do this, we have a gen-
eral and simple method for defining conflicts and alliances on this set of game elements, i.e. to main-

tain an axiological logic in the game. See Table 5.1.

Event Actant
Event + promotes benefits
- obstructs harms
Actant  + supports likes
- opposes dislikes

Table 5.1. An evaluation relation defined on all game elements.

From Section 3.1. we only have the notion of event; influencing the glue of event,, promoting or ob-
structing the ability of an actant of playing a role in the second event. The generalization in Table xxx

can be defined in the following way:
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. Event;-Event,: if Event; promotes/obstructs actant;s role in Event,, then Event; pro-
motes/obstructs Event,. Thus, appointing Frodo to ring-bearer promotes the destruction of the
Great Ring, because it strengthens Frodo’s obligation to fill the Agent role in the destruction
events (Fig. 3.7). And similarly, the event of destroying the Ring obstructs Sauron’s claiming
the Ring, because it disables the Ring from becoming the Theme of claiming.

. Actant-Event: if the actant is a strong Agent or Beneficiary of the Event, i.e. if he wants or is
obligated to do it, or if he benefits from it, then the actant will support the event. In the oppo-
site case he will oppose it.

. Event-Actant: if the Event promotes/obstructs another Event which the actant supports, then
the Event benefits/harms the Actant.

. Actant;-Actant,: if Actant; supports/opposes an Event which Actant, opposes/supports, then

Actant; will like Actant, if the relations agree, otherwise Actant; will dislike him.

Given Table xxx, we can use the dissonance rule (8) to maintain consistency in the attitudes among

game elements. I wrote a small program to test this idea. It used the following rules:
Dyadic:

Self-sympathy: [A, ,A1]=+

You scratch my back, I scratch yours: [A1, Ay] = [Az, A1l

Triadic:
z=(x Lly)
AAA I like people my friend like A, likes A, that likes A; = A, likes A;
EEE Means and ends E; supports E, that supports E; = E; supports E;
AEE I accept consequences of events A likes E, that supports E; = A likes E;
EEA Means to my ends support me E; supports E, that supports A; = E; supports A;
AAE I like events my friends like A supports A, that supports E; = A, supports E;
z=(xJy")

AEA I like people that like events I like A, likes E, that is also liked by A; = A, likes A;
AAE I like events that support my friends A, likes A, that is supported by E; = A, likes E;3
AAA  1like people that like my friends A, likes A, that is liked by A; = A, likes A;
AEE The means justifies the ends A, likes E, that is supported by E; = A, likes E;
Table 5.2. Axiological rules.

The notation y”' means the C-B relation in Fig. 5.1, i.e. C’s relation to B.

The result of one execution is shown in Fig. 5.4. The normal font show the information entered
manually and the bold lines are inferred relations that appeared after running the program a couple of
times. An inspection of Fig. 5.4 reveals that the “right” attitudes have been developed: Sauron and
Frodo have become deadly enemies; they dislike each other, and actions desired by one of them are
loathed by the other. This means that the changes brought about by the algorithm are understandable
and believable: we immediately understand why Sauron wants to find the ring, and why he wants to
prevent its destruction. There is one serious fault, however. Gollum starts by obstructing both claim-
ing the ring and destructing the ring. These actions are opposite since the former is obstructed by the
latter. In the book Gollum is an ambivalent character that both desires and loathes the ring. This

ambiguity has disappeared, since he now supports the destruction of the Ring, and thus lines up with



18

guity has disappeared, since he now supports the destruction of the Ring, and thus lines up with the
good guys.

The program is very primitive, it only distinguishes between three values, and resolves value con-
flicts simply by letting later values overwrite earlier ones, but it shows that the simple idea of disso-
nance removal may be “good enough” for game design. It does of course not qualify as a psychologi-

cal theory, but may be acceptable as a way to create believable consistency the attitudes of game

agents.

Promotes

Is promoted by

Obstructs

Is obstructed by

rule the world

claim the ring, sauron
find the ring, saruman

destroy the ring,

hide the ring,

throw ring into borodin,
Frodo, fangorn, gollum,
sam

destroy the ring

throw ring into borodin
Frodo, fan-
gorn,gollum,sam

claim the ring
rule the world

Sauron,, saruman

hide the ring frodo, fangorn, gollum, find the ring sauron, saruman
sam rule the world , claim the
ring

throw ring into
borodin

destroy the ring

frodo, fangorn, gollum,,
sam

rule the world, claim the
ring

sauron, saruman

claim the ring

rule the world

find the ring
sauron, saruman

destroy the ring

hide the ring,

throw ring into borodin,
frodo, fangorn, gollum,
sam

find the ring claim the ring sauron, saruman hide the ring
rule the world frodo, fangorn, gollum,
sam
sauron rule the world sauron, saruman destroy the ring, frodo, fangorn, gollum,
claim the ring, find the hide the ring, sam
ring, throw ring into borodin,
cut down trees Frodo, fangorn,gollum,
sauron, saruman, sam
frodo destroy the ring frodo, fangorn, gollum, rule the world, claim the sauron, saruman
hide the ring, sam ring,
throw ring into borodin, find the ring, cut down
Frodo, fangorn,gollum, trees
sam sauron, saruman,
sam Frodo frodo, fangorn, gollum, rule the world, claim the sauron, saruman
destroy the ring, hide the | sam ring,
ring find the ring, cut down
throw ring into borodin, trees
fangorn, gollum, sam sauron, saruman,
saruman Sauron, sauron, saruman destroy the ring, frodo, fangorn, gollum,
cut down trees hide the ring, sam
rule the world, claim the throw ring into borodin,
ring, Frodo, fangorn,gollum,
find the ring sam
saruman
Fangorn destroy the ring, hide the | frodo, fangorn, gollum, cut down trees sauron, saruman
ring, sam rule the world, claim the
throw ring into borodin, ring,
Frodo, fangorn,gollum, find the ring,
sam sauron, saruman
gollum destroy the ring, hide the | frodo, claim the ring sauron,saruman
ring, fangorn, :
throw ring into borodin, gollum, rule the world find the
Frodo, fangorn,gollum, sam ring,

sam

cut down trees
sauron, saruman,

Cut down trees

sauron, saruman

frodo,fangorn, gollum,
sam

Fig. 5.4. Normal font: the initial relations. Bold: inferred relations. Strikethrough: initial relation that are
change to the opposite.
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In addition it gives rise to a number of interesting questions that may enhance game design:

o Are there configurations that will never become stable? Such configurations will be very inter-
esting for game design, since they can make the game keep developing in a believable way
without the player having to do everything. This means an end to the boring hours where eve-
rything has stopped because you cannot find the required pot of gold.

o Are there configurations where a single small change will change most of the network? If they
exist, then we will be able to add “the dramatic turn” to game design: a situation where the
story changes dramatically but in a motivated and believable way.

o How should the propagation of value be administered? In the test-program, the actants are
omniscient, but in a game their attitudes should only change when they get information about

other actants and their actions. One cannot like or dislike what one does not know.

Some of the rules should be optional and used for characterizing personalities. For example, the rule
of reflexivity and symmetry should probably be optional: Gollum shifts between liking and hating
himself, which is prohibited by the rule of reflexivity. Also, symmetry is often not upheld for certain
characters: Jesus, for one, consciously broke the rule.

I have a suspicion, although I have no proof, that the rules as they stand will always end in equilib-
rium. For example, the situation where Frodo likes both Gollum and Sam that hate one another will
first turn into an unstable one where everybody hate everybody, and then into a stable situation where
everybody like one another. This is not what happens in the book: here Frodo maintains mixed feel-
ings to the two, trying to avoid hostility. The fault is easy to discover: Frodo’s bonds to Sam are much
more stable than his tentative compassion for Gollum. Thus, his positive attitude towards Sam ought
to be more difficult to give up than his fragile likeness for Gollum. Thus, we need a concept of emo-
tional entrenchment similar to the epistemic entrenchment analyzed by Géirdenfors 1988: 75 ff.

We can now add rule (9):

(9)  Remove Dissonance. Update all emotional values according to a refined version of Algorithm

of dissonance removal.

We should notice that the user too will enter into this emotional calculus on a par with the fictive
characters. In order for a narrative to be effective, we need some sympathetic character to identify
with and to use as a basis for distributing our sympathies towards the other characters. In The Lord of

the Rings, Frodo is clearly the reader’s identification point.

6 Knowledge

A major problem in formalizing a narrative is that the actants act from their own knowledge of the
state of affairs. If the actants had not separate minds (cf. the knowledge world of Ryan 1991), plot
elements, such as deceit and scheming, would be impossible to implement, since, in these cases, one

character intends another character to believe something the former knows is false.
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6.1  Believing and deceiving

Beliefs about other person’s belief plays a major role in the Lord of the Rings. For example, after Pip-
pin looked into the Palantir and was discovered by Sauron, Gandalf tried to guess what Sauron will
think, expect, learn, and remember:
‘There remains a short while of doubt, which we must use. The Enemy, it is clear, thought that the
Stone was in Orthanc — why should he not? And that therefore the hobbit was captive there, dri-
ven to look in the glass for his torment by Saruman. That dark mind will be filled now with the voi-

ce and face of the hobbit and with expectations: it may take some time before he learns his error.’
Tolkien 1974, 11: 177

The interest in other people’s knowledge is motivated by the possibility of deceit, making others be-
lieve something true is false, or something false is true:
‘We must make ourselves the bait, though his jaws should close upon us. He will take that bait, in

hope and in greed, for he will think that in such rashness he sees the pride of a new Ringlord...
Tolkien 1974, I1I: 138

The purpose of Gandalf is to prevent Sauron from believing that the Ring is on its way to destruction.
Therefore Gandalf wants Sauron to believe that the approaching armies have it. How would Sauron
come to believe this? For example from the rashness of the movements of the army. Therefore Gan-
dalf recommends that the army moves as if they had he ring (which they do not).

Furthermore, one could not represent processes of discovering new information which is frequent
in any narrative: if an actor cannot possess knowledge that can be different from the actual fictive
world or lack knowledge, how would one define discoveries? But discovery of hidden secrets is a ma-
jor fascination in Tolkien’s book. For example, when Gandalf suspects that Frodo’s ring is identical to
the Ring That Rules Them All, he throws it into the fire, and watches for letters to appear:

‘Hold it up!’, said Gandalf. ‘And look closely!’.

As Frodo did so, he now saw fine lines, finer than the finest penstrokes, running along the ring, out-
side and inside: lines of fire that seemed to form the letters of a flowing script.

[...]
He paused, and then said slowly in a deep voice: ‘This is the Masterring, the One Ring to rule them
all[...] Tolkien 1974, I: 56.

Not only the identity of things can be hidden and discovered, this is also true of the identity of charac-
ters, since the activities of Sauron’s opponents must be concealed to him: lord Aragorn presents him-
self to Frodo as Strider, and does not reveal his real title as Lord Aragorn: All that is gold does not
glitter, not all those who wander are lost.
The real identity of people is something one should only reveal with caution, as Treebeard remarks:
‘And I’m a Took, Peregrin Took, but I’'m generally called Pippin, or even Pip.’
‘Hm, but you are hasty folk, I see,” said Treebeard, ‘I am honoured by your confidence; but you

should not be too free all at once. There are Ents and Ents, you know; or there are Ents and things
that look like Ents but ain’t, as you might say...’ Tolkien 1974, 11: 59

In fact, many actions are designed carefully to signify something else than they really are. In order to
hide from Sauron, the fellowship tries to travel unnoticed, and avoids the intelligence gathering ani-

mals under Sauron’s sway:
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‘I do not know what they [the crows] are about:...but I think they are spying out the land... Hollin
is no longer wholesome for us; it is being watched.’ Tolkien 1974, I: 272

Frodo starts his journey incognito as “Mr. Underhill”, since Sauron must not know that the identity of
the ringbearer is Frodo Baggins, and he is urged by Gandalf not to use or show the ring — which he
unfortunately does in the Prancing Pony at the very beginning of his travels. Thus, actions and events
are designed as signs that to a certain audience is intended to denote something else than they really

arc.

6.2  Representing beliefs

Negated knowledge requires some care (some statements about negative knowledge is really a com-
parison between what the speaker knows and the other person does not know) but positive knowledge
is more unproblematic to represent. We do this by using the glue that binds an event or object to the
Content role of know. The capability component of the glue represents the capability of the event of
playing the role as something the Experiencer knows. -100 means that the event is absolutely unquali-
fied for being known, i.e. that the Experiencer knows it to be false. 0 means that the event may be
known or not, i.e. the Experiencer does not know whether the event is true. And, finally, +100 means
that the event is highly qualified for being known, i.e. that the Experiencer knows it to be true. Partial
knowledge is also easy: Sauron may believe with 90 % confidence that the Ring will be claimed,
whereas the glue between the Agent of this event and potential fillers may be much lower. It will in-
evitably be claimed, but who is going to do it is doubtful.

Whereas the forces of desire and obligation correspond to axiological and deontic logic, the forces
working under the sway of knowledge are normally called epistemic logic. It turns out that all three

modal variants are useful in narratives (Table 6.1).

-100 0 +100
Epistemic (Truth) Is capable of being false Is capable of being true
Axiological (Desire) Is desired to be false Is desired to be true
Deontic (Obligation) Ought to be false Ought to be true

Table 6.1. Knowledge glue: capability, desirability, and obligations of an event to count as known.

There are good uses for events that are not capable of being true, but are nevertheless deeply desired
to be true: For example, Sam many time wishes he were home again in the Shire, but knows this not to
be true.

In accordance with the framework set up previously, we shall represent knowledge as a filler of the
Content role of believing with the knower as Experiencer; in addition there must be a manner adver-
bial indicating the credibility of the knowledge: Someone believes something to some degree. The
next question is: how do the beliefs of the characters change? And, while we are at it: how do the be-

liefs of the player change? In order to answer these questions we need the notion of an audience.
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6.3  Staging

Events are not always narrated in the sequence they take place. An event may be executed at time; but
is only brought to the attention of the reader at time,, e.g. by making an actant narrate it to another
actant at time,. In detective novels, a full description of the initial event, the murder, is normally only
narrated fully on the last pages of the book. The identification of the Agent of the murder is in fact the
main source of suspense in classical detective novels.

For this reason we need to distinguish between the story time and the plot time (Ryan 1991, Bord-
well & Thompson 1997, Wibroe, Nygaard & Andersen 2001). Story time is the sequence in which the
events take place in the fictive actual world, the time of the signified events, whereas plot time is the
sequence in which the events are made known to the reader, the time of the signifiers.

In The Lord of the Rings we normally follow a subset of the persons and only know what they
come to know. If the persons split up, we have several concurrent events, and Tolkien’s technique is
to follow first one group, then the other group, or to follow one group and then let the second group
narrate their experiences to the first group when they meet again, letting the reader “overhear” the
conversation (this is why “secretive” heroes are so popular: when Hercule Poirot, Sherlock Holmes, or
Gandalf are secretive towards the fictive characters, they are simultaneously secretive towards the
readers. The reader becomes just as surprised as Captain Hastings, Doctor Watson, and Frodo).

In book 1 we follow Frodo and his friends most of the time. Gandalf’s activities are not known to
the reader and the rest of the persons, before he tells about them at the meeting in Rivendell. But
traces of them are experienced by Frodo and his company, and create suspense. For example, Strider
remains an enigma during their travel to Rivendell, and his true identity is only revealed there; we also
learn that his appearance is not haphazard, but a result of the designs of Gandalf.

In this case, a story segment is displaced forward in plot-time and realized as a narrative within the
narrative. Since any story segment can itself contain narratives, narrative structure is self-similar (note
the double quotation signs below: Tolkien narrates a story in which Gandalf narrates a story in which
Saruman narrates a story).

‘But I rode to the foot of Orthanc, and came to the stair of Saruman; and there he led me up to his
high chamber. He wore a ring on his finger.

““So you have come, Gandalf”, he said to me gravely; but in his eyes there seemed to be a white
light, as if a cold laughter was in his heart.’ Tolkien I: 248.

Books 2-3 are constructed after similar principles. There are two main concurrent storylines, one com-
prising Merry, Pippin, Faragorn and Gandalf, the other Frodo, Sam and Gollum. Since we cannot tell
two stories at the same time, concurrent events have to be told sequentially by shifting from one to the
other.

However, signifiers can also be displaced backwards in time, and this is heavily used in the book in
the shape of omens and old prophecies. It was foretold that the sword that was broken will be forged
anew and that a sapling of the white tree of Gondor shall be found and bloom again. In this case we
have three events: first the prophecy is produced for the fictive characters; later the prophecy is re-

peated for the reader and other fictive characters; and finally, the prophecy is fulfilled.
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Prophecy: Prophecy: ' Fulfillment:

Part: the sword that was broken Part: Gandalf, Frodo Part: The sword that was broken, Strider
Aud: compemporaries Aud: Frodo, the player Aud: Frodo, the player

Medium. old scrolls Medium: dirlog Medium: graphics4\

Fig. 6.6. Prophecies: two signifiers and a signified. * —® means that A (italic) is a signifier with B as is
signified, and that B occurs after A.

In order to control these features, we need to add a set of constraints regulating which audience is al-
lowed to perceive which signifiers at what time, where the audience includes fictive characters as well
as the players.

Fig. 6.6 and 6.7 shows a way of doing this. The circles are periods of time, and the arrow defines a
partial order, “is before”, whereas a line between circles denotes simultaneity. Thus, circles are fillers
of the Time role of events. Each time period is connected to a signified (a collection of fictive events)
and/or a signifier. The latter is a method for expressing the signified events, either as 3D-graphics,
sound, music or speech. If the two occur at the same point of time, they are simply written in the same
textbox, but if they are displaced, they are connected by a dashed line. Both signifieds and signifiers
have participants, i.e. fictive persons performing the events, but only signifiers have an audience, i.e. a
set fictive and non-fictive entities that are allowed to perceive the signifier.

If the participants of the signifier are the same as those of the signified, the former are left out. The
normal thing in games is to have signifiers and signified occur simultaneously, and that their partici-
pants are the same. Most games are “here and now” media. However, in insisting on this, games loose
important suspense-creating techniques. Displacement in time is one such technique.

However, even if signifier and signified are simultaneous, they need not be isomorphic. For exam-
ple, a signified actant can be absent in the graphics, and only show itself in the behavior of the visible
participants, possibly also by means of sound. This is the way effective thrillers are made: you don’t
see the monster, but only hear about it. In this way, it is your own imagination that frightens you. A
very good example is the Alien-series. In Alien I, the monster most of the time only showed itself in
the fright of the space-ship crew and in sudden sounds and movements. The actual visualization of the

monster was an anti-climax.
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Frodo's travels
Part:Frodo, Sam, Strider,...
Frodo's travels

Aud: player

Medium: graphics

T >?
Meeting at Rivendell

Participants: Frodo, Gandalf, Strider...
Meeting at Rivendell:

Aud: the player

Medium: graphics

Gandalf’s report
Gandalf's travels Part: Gandalf

Part: Gandalf, Saruman - > Aud: Frodo, strider, ..., the player

Medium: speech

Fig. 6.7. Staging concurrent events by inserting a report in the story. * ® means that A is a part of B,
as in standard UML notation.

In Fig. 6.6 there are three points of time. In the first two time points, signifier-events happen. In T1 an
unknown person writes a prophecy about the sword that was broken on scrolls. In T2 Gandalf has
read the scrolls, and describes them to Frodo and the player; and in T3, the prophecy is fulfilled by
Strider forging the sword anew. The former two events are signifiers denoting the fulfillment of the
prophecy. Fig. 6.7 uses the same formalism to stage Frodo and Gandalf’s travels. Frodo’s travels can
be told in concurrent graphic animations with the player as the audience. Simultaneously, Gandalf
travels, but the signifier for this is displaced forward in time to the meeting at Rivendell. A part of this
meeting is Gandalf’s report which is both a scene in the story and a way of creating a signifier of
Gandalf’s travels, i.e. an element in the plot-structure. By making events, demanded by the plot-
structure, parts of the story, we avoid breaches of fiction where the game designer openly intervenes.
Games need to have a specific structure if this type of staging is to be possible: they must support a
shifting balance of power between player actions and the actions of the fictive characters. The latter
can act autonomously and may have an agenda that is different from that of the player. The player has
limited power and is essentially just another actant in the story. For example, in order for the prophecy
to work, Strider must strive to forge the sword anew, irrespective of the player’s actions. Similarly, if
the player attends the Meeting at Rivendell, Gandalf will insist on giving his report and there is noth-
ing the player can do about it, possibly because his powers in the realm of Elves are limited.
Apart from being necessary for creating suspense, staging of the signifier-signified relations can re-
duce processing time. If the audience does not include the player, visualizations need not to be gener-

ated. Similarly, if the audience is far away, the rendering can be coarse and fast, with a few polygons.

(10) Displaced signifiers. When an event A has been recorded by actant X but not by actant Y, and
X and Y later perform on the same state, X can produce a description of A in the shape of a di-
rect or indirect speech directed to Y. This can happen both when Y is a fictive character and the
player. Similarly, if an event A is planned to take place in the future and involving actant X,
then create a prophecy read by actant Y, and insert a communicative event where Y tells X

about the prophecy. The audience of the signifiers is assumed to know about the signified.
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7 Updating and maintaining knowledge

Narratives are about changes in time, both physical, emotional, and epistemic changes. We have al-
ready discussed the former two, and will now take up the last one, changes of knowledge. In opposi-
tion to the preceding sections, this section does not argue for specific solutions, but only presents ten-
tative ideas. The purpose is not to arrive at a theoretically sound theory of cognition, but to create a
formalism that is “good enough” to represent narratively relevant changes of knowledge in The Lord
of the Rings.

I shall discuss three topics: first I shall present a logical account of belief change and see what can
be learned from this. Then I shall discuss the possibilities of reusing the emotional calculus as an epis-
temic calculus. And finally I shall introduce the notion of trajectories of epistemic inputs that influ-

ence the strength of the input.

7.1 A logical point of view

One place to look for help is Girdenfors 1988 that describes how knowledge is changed when new
evidence is presented. Girdenfors identifies knowledge with epistemic states, “an actual or a possible
cognitive state of some individual at a given point of time” (Géardenfors 1988: 9). Epistemic states are
idealizations of a psychological concept
an idealisation that is judged in relation to the rationality criteria of the epistemological theory. For
example, in the epistemological theories that will be discussed later, states of belief are assumed to

be consistent and closed under logical consequences. Clearly these conditions are often violated in
practice. Gdrdenfors 1988: 9

These idealized states can be thought of as attractor states:

If a set of beliefs is not consistent...then the individual should, if she is to fulfill the rationality crite-
ria, adjust her state of belief until it reaches an equilibrium that satisfies the criteria.
Gaérdenfors 1988: 9

whereas the absurd set (the set of all sentences, which is inconsistent since a sentence and its negation
are in it) works as a repeller (Gardenfors 1988: 54).

A rational state of belief is one that is in equilibrium under all forces of criticism. These forces
move the internal space towards consistency when it has been perturbed by epistemic inputs, i.e. new
information:

The internal forces pushing an epistemic state toward an equilibrium should be distinguished from

the epistemic inputs that serve as external forces taking a state from one equilibrium to another.
Gérdenfors 1988: 9

The epistemic inputs in the Lord of the Rings include is mainly witnessing events, interpreting clues,
reading old scrolls, and being told (most often by Gandalf). The internal processes correspond to the
way the characters “think” in order to maintain consistency in their beliefs. Gardenfors represents
epistemic states by means of belief-sets, which are simply sets of sentences the person holds to be
true. Belief-sets can be represented by a list of fillers occupying the Content role of the verb believe:

Frodo believes S;, S5, S;,...and S,. In Gardenfors’ model there are only three possibilities for a belief
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set K: (1) A is accepted and —A rejected, i.e. A eK and —A ¢ K, (2) —A is accepted and A rejected,
i.e. mA eKand A ¢ K, and (3) A is indetermined, i.e., A ¢K and —A ¢ K.

Girdenfors does not discuss lies and false beliefs, but, as shown in Section 6.1, this is necessary in
fiction. A lie is easy enough: it is a proposition A that is communicated as true to some addressee al-
though —A ¢ K, where K is the belief set of the speaker. A false belief is more difficult since it pre-
supposes the notion of a true conception of the world which is a tricky philosophical question. How-
ever, life is easier in fiction, since here the author determines what is true and false. Thus, we define a
special belief-set Author believes S;, S,, S3,...and S, which is the author’s definition of reality. Let Q
denote this belief set of the author. Q is a simply a data structure that controls the whole game. Then a
false belief of belief set K is a proposition A such that A €K and —A € Q.

Girdenfors stipulates three different types of internal processes, namely expansions, revisions, and
contractions whose results are denoted K, , K; ,and K respectively.

K, means: the belief-set K after being expanded by the input A. K will always be a subset of K .
Example: before Gandalf tells Frodo of the Masterring, Frodo knew nothing about such a thing. The
information about the Masterring is a clear expansion of Frodo’s belief-set.

K, means: the belief-set K after A has been retracted together with all beliefs that imply A. K,
will always be a subset of K. Although Gérdenfors does not use it, forgetting may be an example.
When Frodo arrives at the Prancing Pony, the landlord Butterbur has forgotten Gandalf’s message for

Frodo, so any belief about this message has disappeared.

*

K, the revision of K by means of A, is slightly more complicated since it covers the case in

which the new input contradicts beliefs already in K.

When revising K to accommodate the conflicting epistemic input A, some of the earlier beliefs
must be retracted in order to avoid inconsistencies. The criterion of informational economy de-
mands that as few beliefs as possible be given up so that the change is in some sense a minimal
change of K to accommodate for A. Gdrdenfors 1988: 53

Whereas K; and K, are monotonic processes, K; is clearly non-monotonic: A is added but other
beliefs may be deleted. An example from the Lord of the Rings is Gandalf’s discovery that the Great
Ring, contrary to his beliefs, had not disappeared in the river Anduin, but was still located in Middle
Earth.

‘There I was at fault’, he said, ‘I was lulled by the words of Saruman the Wise; but I should have
sought for the truth sooner, and our peril would now be less.’ Tolkien 1974, 1: 241.

In the example, A = “The Ring is still in Middle Earth” and Gandalf has to retract “The Ring has dis-
appeared”. In addition, many new beliefs must be added, among which are beliefs about an imminent
peril from Sauron. The climax of the book, when Sauron discovers that Frodo claims the ring, is one
magnificent revision:
The Dark Lord was suddenly aware of him, and his Eye piercing all shadows looked across the
plain to the door that he had made; and the magnitude of his own folly was revealed to him in a
blinking flash, and all the devices of his enemies were at last laid bare. Then his wrath blazed in

consuming flame, but his fear rose like a vast black smoke to choke him. For he knew his deadly
peril and the thread upon which his doom now hung. Tolkien 1974, 111: 197.
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The decision which beliefs to give up is no mechanical process: Girdenfors discusses two considera-
tions to accommodate: on the one hand, “informational economy” suggests that people keep as much
of their old beliefs as possible when revising their system (“When changing beliefs in response to new
evidence, you should continue to believe as many of the old beliefs as possible”, Gardenfors 1988:
67); and, on the other hand, some propositions are more useful than others in inquiry and decision
making (epistemic entrenchment, Giardenfors 1988: 75) and should not easily be dismissed.

Whereas Gérdenfors applies a rationalistic measure for determining which sentences should be
given up (keep as much as possible, keep the useful beliefs), such measures must be supplemented
with others in fictional work. However, one should note that the reader of novels seems to use this rule
(cf. M-L Laure 1991: xx). The contract in realistic novels, like Hemingway’s The Old Man and the
Sea, is that only our knowledge of specific persons and events are revised; the rest stays as it is. In
fantasy, like The Lord of the Rings, we must also revise our conception about the existing species
(dragons exist) and natural laws (sorcery exists), but language and logic remains. Finally, in non-sense
literature, like Alice in Wonderland, these latter two elements must also be revised.

One supplement to rationality is the emotional and moral dimensions of the glue binding a belief to
the Content role of believe (cf. Table 6.1). The example above shows that the revision process can be
dramatically impressive when such bonds are exploited. In fact, the whole story would have been im-
possible, if we were to adhere to a rationality criterion: for example, when Frodo arrives at the Black
Gate, he discovers that it is closed. Until then, he believed there would be a way into Mordor; now he
sees that there is none. If —A = “There is no way into Mordor”, a revision will not only retract A,
“There is a way into Mordor”, but also all sentences that imply it. Since “being able to go into Mor-
dor” implies A — if you are to be able to go into Mordor there must be a way — —A implies that Frodo
cannot get to Mount Doom and destroy the ring. So, the rational thing is to abandon the quest, but
Frodo refuses to do so: ‘I am commanded to go to the land of Mordor, and therefore I shall go’
(Tolkien 1974, II: 215). The reason why he does not listen to logic is thus his sense of duty. This
again means the revision process cannot only refer to logical truth or probability, but is influenced by
obligations and desires. Counter forces of desire and obligation may prevent epistemic inputs from

setting the internal processes in motion.

7.2 Reuse of the emotional calculus?

It seems possible to develop the emotional calculus described in Section 5 into a fast mechanism that
is good enough to maintain consistent emotional relations between game agents. Can the mechanism
be extended to maintain consistency among belief sets? This re-interpretation does not seem impossi-
ble, since truth and falsehoods can be interpreted as the attitudes of an actant, not towards other ac-
tants or events, but towards beliefs.

As said above, Géardenfors assumes that a belief-set K is consistent and closed under logical conse-
quences. The former means that K may not contain A and —A; the latter that if K logically implies A,
then A is a member of K. Thus, the rule of modus ponens or something like it must be among the in-

ternal forces moving K towards equilibrium. We can represent a variant of this rule analogously to the
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“emotional calculus”. A basic configuration is shown in Fig. 7.1, and Fig. 7.2 shows the straightfor-

ward interpretation of the set {+, -, 0} in terms of belief B’s membership of actant A’s belief set K.

Belief C A [+]B BeKA-BgK
A [-]B BegKA-Bek
& %, [-] ¢
i \ A [0]B BzKA-B¢gK
Actant A [x] —® Belief B
Fig. 7.1. Relations between an actrant and his beliefs. Fig. 7.2. K is A’s belief set.

Following this interpretation, we can define Gérdenfors’ three processes in terms of a change of x:

Expansion: 00— +or0— - B enters K, so x changes from 0 to non-0
Contraction: +—>0o0r-—0 B leaves K, so x becomes 0
Revision: - +4or-— +: B’s truth value changes, so x changes to the opposite

Table 7.3. Girdenfors’ three processes.

The question is how y should be interpreted. The natural thought is to let y be an implication, asserting
that B — C. But, as the truth-table to the left below shows, if x and y are given, then we cannot calcu-
late z if y = + and x = -, since in this case, z can be either + or -. On the other hand, if we use the

equivalence relation, then z can be calculated for all values of x and y.

X z y=X>2 X z y=x=z
+ + + + + +
- + + - + -
+ ; - + - -
- - + - - +

Table 7.1. Truth tables for implication and equivalence.

Another problem is that although Fig. 7.1 can represent that actant A has beliefs B and C, it cannot

represent that the relation between B and C, y, is also a belief he has.

7.3 Flows of epistemic inputs

We already saw in Section 5 that emotional attitudes must have different kinds of strength if we are to
avoid that long proven friendships give way to fragile new attitudes. The same is true in belief sys-
tems, cf. Gérdenfors’ notion of epistemic entrenchment.

When a person receives a new epistemic input, there must be a fight between the input and the al-
ready established beliefs. The outcome of this fight is determined by the strength of the combatants.
An example: in the beginning of the book, Gandalf becomes sure that the Ring has been found. What
convinces him is the inscription of the ring, an example of deciphering. Previously, he has forced
Gollum, an eyewitness, to tell his tale, and he has studied the scrolls stored in the library of Gondor.
Against accepting the appearance of the Ring as true speaks his knowledge that it has disappeared,
and his conversations with Saruman who, against better knowledge, claims that it is gone. Further-

more, the acceptance of a belief is a gradual one: guesses becomes certainty:
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I may have started with guesses about Gollum, but I am not guessing now. I know, I have seen him.

Tolkien 1974, 1: 62

The following cases seem to be relevant in The Lord of the Rings for providing epistemic inputs:

1.

Eyewitness: an actant’s beliefs change if he is a part of the audience or is a participant of an
event. For example, since Merry and Pippin themselves has been part of the company ever
since it left the Shire, they are considered qualified for telling Fangorn about it (II, 64). But
eyewitnesses can be deceived if they only see parts of what is going on. When Frodo and his
company sees Gandalf fall into the deeps of Moria together with the Balrog, they believe they
have seen him die, which later turn out to be false. Other examples are the cases from Section
6.1 where the company hides themselves and the ring in order to avoid being detected by the
spies of Sauron. The spies should believe that they witness a company of innocent travelers,
but that is false. Who counts as an eyewitness depends upon the dramaturgic convention of a
stage: “A stage is a location where a dramatic activity takes place... All actors on the stage are
aware of each other and the action taking place on that stage. Conversely, they are not aware of
any other stage or actor who is outside the stage they inhabit”. (Crawford: What is a stage?)
Clue interpreter: an actant’s beliefs change if he interprets a sign caused by the event. Exam-
ples: Strider’s interpretation of the clues left by Gandalf at Weathertop and his reading of the
foot-prints made by Pippin when trying to escape the orcs. Clue interpretation requires skills;
not anybody can do it.

Decipherer: the actant’s beliefs change if he reads a scroll or inscription written long ago in
the elder days. Example: Gandalf reads the words “Speak, friend, and enter” on the gate of
Moria. He believes it means “Speak (some code word), and enter”, whereas it really means
“Speak ‘friend’ and enter”. His misinterpretation is caused by the rougher conditions of life
nowadays (“Those were happier times”). Deciphering requires knowledge, so only Gandalf is
able to read “the Feédnorian characters according to the mode of Beleriand”. It is also he that
identifies the Ring by reading its inscription in Elvish letters.

Communication: the actant’s beliefs change if he listens to a speaker producing a dialog or
monolog that signifies the belief. The willingness to accept the belief expressed depends upon
the agent’s attitude towards the speaker: is he trustworthy and noble, or deceitful and debased?
Noble people like Aragorn never lie, whereas depraved ones do more often than not. Frodo
does lie to Gollum once, but that is for saving him from being shot by Lord Faramir. But oth-
erwise Wormtongue lies to king Theoden, Saruman tries to lie to Gandalf, and Sauron is the
greatest lier of all, since he makes the whole world believe him to be invincible. Gollum does
not directly lie, but his words have a double meaning, or he leaves out important information.
For example, he tells the truth when he says he knows a secret way into Mordor; what he does

not say is that the way passes through Shelob’s lair, a huge spider.

Apart from his personal integrity, the believability of a speaker depends upon on other factors, for ex-

ample the source of his own beliefs, so believability is a recursive phenomenon. For example, Lord

Denetor, in Book 3, believes it impossible to fight against Sauron: “but against the Power that now

arises there is no victory...The West has failed. It is time for all to depart who would not be slaves”
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(Tolkien 1974, 3: 114). However, this belief is not to be trusted, since Denetor got it from the Palantir,
a stone that allows people to communicate at a distance. The problem is, however, that Sauron sat at

the other end of the line and could edit the news:

The knowledge that he obtained was, doubtless, often of service to him; yet the vision of the great
might of Mordor that was shown to him fed the despair of his heart until it overthrew his mind.
Tolkien 1974: 3, 117.

In summary: in order to calculate the force of a belief or an epistemic input, we need information

about its trajectory before it reaches the actant.

8 Summary

This section summarizes the concepts introduced in this paper and the notations used.

Event Event Event
R(|)le Role r Role T
Glue [+desire] [-obligation]
Actant Event Actant Event Actant
/Event
Fig. 8.1 Fig. 8.2 Fig. 8.3

Fig. 8.1 shows the basic concepts: To an event is associated one or more roles; to each role one or
more glue objects are associated, each object binding an actant or event to the role. Fig. 8.2-8.3 shows
two short-hands: in Fig. 8.2, the glue has been deleted, and in Fig. 8.3 relevant aspects of the glue di-
mensions are shown in the shape of the arrows (attractors, repellers) and labels attached to the arrows

(value of dimension + dimension name).

Event Event w
Role Role Event Event/Actal
Event \_/3( Glue Event
Actant Event
Actant  Event
Fig. 8.4 Fig. 8.5 Fig. 8.6

Fig. 8.4 — 8.6 shows how events influence the glue of other events. The detailed notation is shown in
Fig. 8.4, displaying promoters and obstructors. Fig. 8.5 is a shorthand corresponding to Fig. 8.2, and

Fig. 8.6 displays the special instance where an event creates or destroys another event or actant.
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Event Event Event, ——----——- > Event, Event,
Event/ Event/
Actant [+/-/0] Actant Event, ———————— > Event, ?
Actant [+/-/0]—®» Belief @ @ Event,
Fig. 8.7 Fig. 8.8 Fig. 8.9 Fig. 8.10

Fig. 8.7, top, shows the generalized positive/negative relations between the set of events and actants:
actants can like/dislike other actants, and support/oppose events; events can promote or obstruct other
events, and benefit or harm actants. At the bottom of Fig. 8.7 this idea is transferred to beliefs: actants
can belive that a proposition is true or false, or they can just don’t know. Figs 8.8 — 8.10 summarizes
the concepts used to stage the story. In Fig. 8.8, two points of time is ordered after one another, and
events can take place at a certain point of time. In Fig. 8.9, top, Event; occurs before Event, that is a
signifier referring back to Event;; Event, is thus a report of or tale about Event;. In the bottom of the
same figure, Event, is a signifier referring forward to Event, that occurs after Event;. Finally, Fig.

8.10 allows Event, to be a part of Event;.
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