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ABSTRACT

Modelling Propp and Lévi-Strauss

in a Meta-symbolic Simulation System

Sheldon Klein, John F. Aeschlimann,
Matthew A. Appelbaum, David F. Balsiger, Elizabeth J. Curtis
Mark Foster, S. David Kalish, Scott J. Kamin
Ying-Da lee, Lynne A, Price, David F. Salsieder

Computer Sciences Department & Linguistics Department
University of Wisconsin
Madison, Wisconsin 53706
USA

Tests of the system include an automated generative model for a portion
of Ltvi-Strauss' The Raw and the Cooked, and an automated generative model
for Propp's Morphology of the Folktale. Output presented includes fifty
Russian folktales, generated at an average rate of 128 words per second
(Univac 1110/1108), including computation of plot, generation of deep structure
and generation of surface text.

The meta-symbolic simulation system includes a powerful behavioral
simulation programming language that models, generates and manipulates events
in the notation of a semantic network that changes through time, and a
generalized, semantics-to-surface structure generation mechanism that can
describe changes in the semantic universe in the syntax of any natural
language for which a grammar is supplied.

The total system has the power of at least the 2nd order predicate
calculus, and will facilitate the formulation of highly abstract meta-models
of discourse, including logical quantification of such models., Other features
include the ability to treat objects, characters and complex actions as
manifestations of the same abstract semantic unit,

Extensions of the research to riddle, dream and myth generation and
analysis are discussed, as well as the possibility of modelling more of the
work of Lévi-Strauss,
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1.0 Introduction

We present here the results of constructing and executing an automated

model of Propp's Morphology of the Folktale, for one move Russian folktales.

we Include a complete listing of the encoded model, with references to the
2nd edition of the English translation of this work (Propp, 1968), together
with the printed, computer output text of 50 different folktales generated
by the automated model at an average speed of 128 words per second, (inciuding
calculation of plot, generation of deep structure and surface structure)
on a Univac 1110 computer,

we offer first, for introductory purposes, a simpler automated model

for generating myths 1, 2, 12, 124 and 125 from Ldvi-Strauss' The Raw and the

Cooked (1969). This model, unlike the Propp model, yields just these stories
and no others, Analysis of this program will make comprehension of the Propp
a little easier.

Both of these models are programmed in a special behavioral simulation
language that is part of a system that we choose to call a 'meta=-symbolic
simulation system''. This system is capable of modelling a variety of behavioral

models In combination with a variety of semantic/grammatical models.

* Presented at the 1974 Annual Meeting of the American Folklore Society,
wt. 31 - Nov. 3; Portland. A portion of the Lévi-Strauss model was presented
at the VI Congress of the International Society for Folk-Narrative Research,
June 16-21, 1974, Helsinki (late contribution). Fortions of this research
were sponsored by the Wisconsin Alumni Research Foundation.




The models offered as data for this paper constitu:e a tes-ing of bu:

a portion of the capabilities and range of application of the meta-symbol’z
simulation system, The concept is worth repitition: the models of Lévi-Strzuss
and Propp presented here constitute data bases for the testing of the sysiem

in which they are formulated. A model for generating murder mystery stories
also served as a test model (Kiein et al, 1973) and the intended rangs of
applications of the meta-symbolic simulation system includes sociocultural-
demographic models of real world societies_(K]ein, 1974),

The idea of using folklore models as test data was suggested to the
first author (S. Klein) during his attendance at an interdisciplinary
conference entitied, '"The Role of Grammar in Non-automised and Automised
Text Processing Systems,' held at the Center for Interdisciplinary Research,
University of Bielefeld, Germany, February 18-22, 1974. The conference was
organized by Janbs S. Petbfi end Teun A. van Dijk, who are among the leadigg
representatives of the new text grammarian movement. Among the participants

jwere a group of folklorists, including Heda Jason, Elli Kdngds: Maranda,
Dimitri Segal, Mihaly Hoppal, and Michel de Virville. Jason, Segal and
Kdngds Meranda were especially successful in persuading us to begin work
immediately on constructing automated folklore models. We owe a special debt
of gratitude to the work of Pierre Maranda & El1i KdngHs -Maranda, "A Sketch
of the Okanagan Myth Automaton,' which Kdngds-Maranda presented at this

' conference, and also to a paper by Michel de Virville on an automated
Cinderella story model, ”Cinéerella Goes to the Ball.,”" We are also aware
that Pierre Maranda has work in progress on an automated Propp model.

We also acknowledge a debt to Ed Kahn, who, In his Ph.D. dissertation,
kahn, 1973) reviewed the murder mystery model (Kleln et al, 1973, AUTOMATIC

MOVEL WRIfING: A Status Report) In such a way as to confuse the test model



with the system in which it was embedded. Kahn's remarks there, and in a
published debate (Kahn & Klein, 1974), also suggested that the system was

incapable of handling the logical quantification complexities of folklore
models. Our presentation of the Livi-Strauss and Propp models here should
settle the points. We also note that the net effect of this paper should
be to render obsolete the critical review of the Text Grammarian movement

presented in Dascal & Margalit (1974).

2,0 Credits and History

Of the authorship of this paper, Curtis, Price and Salsieder produced
the outline of the Livi-Strauss model and Aeschlimann wrote the code for it.
Appelbaum and Kalish wrote the codé for the Propp model and Kamin provided
system support. Aeschlimann, Appelbaum, Kamin and Lee are responsible for
major system programming additions to the meta-symbolic simulation system
that are used in the models described in this paper. Balsiger and Foster
- are responsible for the natural language generative component and the grammars
assoclated with the models.

The work is an extension of the system described in Klein et al (1973),
Klein et al (1971), and its lineal ancestors include Klein & Simmons (1963),
Klein (1965a & b), Klein et al (1966). A non-exhaustive list of related
work by other researchers includes (automated semantic networks): Quillian
(1966), Schank (1969, 1972), Schank & Rieger (1973), Mel'chuk & Znolkovskij (1970);
(variants of the st order predicate calculus as part of the semantic base
component in natural language generative models): Mc Cawley (1968), Bach &
Harms (1968), Lakoff (1969), Green & Raphael (1968), Coles (1968), & PetBfi
(1973); (nhatural language compiling into semantic representations, inference
languages, or simulation languages): Kellogg (1968), Heidorn (1972), Simmons

(in preparation). Green & Raphael (1968) and Coles (1968).




3.0 The Meta-symbolic Simulation System

The meta-symbolic simulation system can be viewed as consisting of three

components: a behaviorial simulation, programming language that models, generates
/

and manipulates events in the domain of discourse in the notation of the second
component, a semantic network consisting of connected abstract objects and
relations. The third component is a semantics-to-surface structure generation
mechanism that can describe changes in the semantic network description of the
universe of discourse in the syntax of any language for which a grammar is supplied.

Here, we shall merely touch on the highlights of the system. A more detailed

description of an earlier version is to be found in Klein et al (1973).

3.1 Simulation Lanquage, Objects and Relations

A simulation language rule consists of two parts, an action list and a
test condition list. The actions may include additions or deletions of
Information in the semantic network, as well as other complex action that will
be described later. The test conditions may be logical queries about the
existence or non-existence of structures in the semantic network. implementation
of the action list may be a probabilistic or deterministic function of the
success of the condition list test. The relation between actions and conditions
may be likened to 'presupposition'.

A time control mechanism schedules groups of rules for evaluation. Rules
in a group are all evaluated at the same time.

(bjects and relations, and their combination into 'semantic triples', are
fundamental units in the system. Each semantic object and each relation is
given a unique number. Semantic triples (which may consist of two or three
objects and relation§ in connected, ordered arrangement) are also given unique
numbers. Simulation language rules create and delete triples. Each triple
is also associated with its time of creation and time of deletion. Repetitive

. . . doleton
e iinmmne AFf the came trinle are associated with a list of creation and & PC s



Objects and relations in the system are abstract semantic entities. Their
meaning is defined by the supplied data base. A semantic object or relation

is linked to several kinds of representational structures. One of these is

a lexical pointer list, a set of list structuré pointers to a lexical dictionary
containing roots in the vocabulary of the chosen surface language. These
dictionary entries may be roots of single word, .lexical expressants of semantic
objects or relations. The lexical pointer lists of different objects and
relations may include pointers to some of the same roots in the dictionary
(homonymy ).

A second representation structure that may be associated with an object
or relation is a 'lexical triple'. This is an expression in the form of a
semantic triple, but which is not a triple that is part of the semantic network
(it is not assigned a triple identifying number). A lexical triple may serve
many functioﬁs, including enceding of idioms for single unit semantic objecf
or relations, and reprepresentation of unitary semantic relations as multi-word
-verb strings. The objects and relations in the lexical triples are already
defined units of the model, and are themselves linked to lexical expression
ists and the other representation structures, Recursive structuring is possible,
A semantic object may also be linked to a list of pointers to selected

semgntic triples in the network. In this case, the object is functioning

as a 'complex predicate' node. (Each semantic triple, remember, has a unique
number. The pointers are a list of numbers that name particular triples).

One function of such a predicate node is to act as a discourse variable. For
example, an abstract discourse object linked to the lexical expressant 'that',
might be assoclated with the set of semantic triples that explicate the concept
of ''what John knows' in a semantic triple that underlies the structure, ''John

knows that,.." The structures may be self-referential at any depth, and




and recursive. That is, the triple list of a predicate node that Is part
of a semantic triple may contain the number name of the very triple of
which it is a part, thereby permitting semantic representation of surface
structure sentences as, '"He knows that he knows that he knows.,."

The system also has classes whose membership may be modified by actions
of the rules, These are of two types: object classes and relation classes.
Each class name may be associated with or function as a semantic object or
relation., Subscripted classes may also be defined, where the subscripts must
consist of the names of semantic objects or relations. This subscripted class

device is of major importance for the logical quantification of text models.

3.2 Semantics//Surface Structure CGeperation

Each lexical entry in the dictionary is marked for compatability with
every terminal and non-terminal category in the phrase structure component
of the grammar rules. For example, a root may be marked with the information
that it can function in a noun form, a verb form, but not a preposition form.
The notation is a binary vector of ones and zeros where a 'one' means 'yes'
and a 'zero' means ‘no', " The lexical roots are also linked to the appropriate
transformations to convert them to the grammatical forms required for the
categories in which they may function. Variant forms of the same root
are listed separately, and the choice is determined by the transformation on
the grammatical category.

The generation/production system is driven by a list of semantic triples
to be encode in surface syntax. This list, called a 'change stack', is created
by the simulation program, and In the models de;cribed here, consists of the

triples concurrently created by the most recent actions of the simulation rules.



A rule for encoding semantic triples into surface language consists
of a phrase structure portion linked to a canonical form for the type of
semantic triple (or triple fraction) that may be encoded through it.
Each element in the canonical form of the triple type may be linked to

some element in the right hand portion the phrase structure rule, e.qg.

o Change Stack
l.SﬁQf ve// 0 R
4 0:- Rp- O
2, VP<7 v NP77 R O Dictionary
]
NP VP
eat 1
fish 1
man 1

First, the system searches for a rule with the appropriate left hand node

and a canonical form specification to match the entire triple on the top

of the change stack, If one cannot be found, the process is repeated, using
first the left and the right overlapping doublets. In the above example

. rule 1. applies to the left half of the triple in the stack. Yhen a production
rule is selected, a lexical item associated with semantic object or relation

in the triple is selected immediately. If its grammatical code is acceptable,
it is committed at this time, This method differs from the usual generative
models which wait until a whole tree is generated before selecting lexical items.
Here lexical items are committed as soon as new non-terminal nodes appear.

The references to the committed lexical items are transmitted to the descendants
of the non-terminal node, and eventually appear on the ultimate terminal node.
if there are several triples on the change stack, control information may
direct the generation component to continue the process so as to encode several
triples in the same surface sentence. The system divides the work of the

usual transformations into two components, high level and low level. High

level transformations are applied during the generation of the tree, Their

maximal environment is a non-terminal node and Its immediate first generation




descendants. High level transformations may insert, delete, permute and

mark nodes for application of low level transformations. These markings

are passed on to the appropriate descendant nodes, and a given terminal may

be marked with low level transformation indicators acquired from several points
in the generation process. The system can be made equivalent to the more
familiar models that only apply transformations after the tree generation

by the phrase structure component. It is a major computational advantage

to mark the transformations at the optimal times, when all the relevant
portions of the tree are immediately determined. Computer models of the

usual method require complex environment search that may make the programs
operate hundreds or thousands of times slower than ours, for such environment
search time may increase exponentially with size and complexity of the sentence
in generation; in our system the generation time increases only linearly

with respect to sentence length and complexity.

.3.3 Complex Features

Each rule group has a name, Any rule group may be called as a recursive
subroutine. The name of a semantic object or a semantic relation may also
be the name of a rule group. Accordingly, it is possibly to treat an object
or relation as a semantic entity in some contexts, and as an executable :subroutine
in oihers.

Rules may be formulated in terms of class names. Instead of a rule for
""John loves Mary'' one may have a rule for ''"Person Affection Person''. Thus,

2 single rule may serve for a very large class of events.

A class may contain objects, all of which are rule group names. Accordingly,
it Is possible to use the ordered contents of a class of objects (or relations)
as an ordered sequence of subroutine calls. This feature also makes it possible
to equate objects with éctions in the same class. This feature Is of speclal

importance in modelling higher order semantic relationships, where an action



sequence and a person or object may belong together as manifestations of
the same, higher order semantic entity.

There are features available in the system that are of importance for
our future work on Propp, but which are not used in the current model.
One of these is the ability to 'look-ahead' into the future and make decisions
in the models in the 'present' as a function of projected consequences
A rule utilizing this feature may take the form,'if event A is implemented now,
will event B occur at time T in the future?' The other feature is the ability to
represent the meaning of the rules of the simulation language itself in the same
semantic network notation as that which represents natural languages. This
means it is possible to inspect and test the nonverbal rules of behavior in
the model as part of the data of the total system. This feature makes automated
presuppositional analysis,and automated structural analysis of folk tales and

myths a relatively easy task if one already has automated generative models.

4.0 A Model for Five Myths from ''The Raw and the Cooked'
- The model presented here should serve as an introduction to the more
complex Propp model. It generates just myths 1,2,12,124 and 125 from

Lvi-Strauss' The Raw and the Cooked (1969), and no more. In particular,

the program for these myths illustrates two meta-symbolic simulation system
devices, The first is a quantification of functions through the use of
subscripted classes, and second Is the use of functions or executsble
actlon scenarios as elements of a subscripted class.

We first list a description of the program in a stylized, easy to read
form. Then we provide the actual program, together with the complete computer

output of the generation process.
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The myth numbers are treated as class subscripts. Elements determined by

the same subscript value belong in the same myth. Thus PROCURER(2), COLLECT(2)

and EXPEDITION(2) indicate that WIFE OF BAITOGOGO, PICK and WILD FRUIT are
elements in the same myth. In the following listing of classes, classes

REVENGE, VERTICAL and CREATION contain elements which are themselves executable
The other classes contain semantic objects ,

action sequences. The special

rule, SOULNEST, has its own subscripted set of classes for an addition of

scenario sequences.

first selected.

Classes )
Myth PROCURER COLLECT EXPEDITION RAPIST
1 WOMEN OF TRIBE GATHER PALMS HERO
2 WIFE OF BAITOGOGO PICK WILD FRUIT MAN FROM TAPIR CLAN
12 -—— - - -
124 FATHER HUNTING GAME BROTHERS
125 MEN OF TRIBE HUNTING TAPIR -
Myth VICTIM OBSERVER REVENGE HERO
MOTHER OF HERO ——— SOULNEST HERO
2 WIFE OF BAITOGOGO SON KILLSWIFE BAITOGOGO
12 -—— - ~—— HERO
124  MOTHER OF HERO ASARE THRASH ASARE
125 - —— - BEPKOROROT|
Myth TAPIR SPEED DEPRIVED DEPRIVAT 10N
1 - -——- FATHER MOTHER
2 MAN FROM TAPIR CLAN SLOWLY SON MOTHER
12 - - HERO WATER
124 --- - ASARE WATER
125 TAPIR QUICKLY SON FOOD
Myth VERTICAL RELATION LIE ANIMAL
| BIRDNESTING FATHER ——— VULTURE
2 TREE - —— )
12 BIRDNESTING BROTHER~ IN-LAW LIE JAGUAR
124 FALCONS —— - -——
125 MOUNTAIN - - ———

The rule SOULNEST is only reached if class REVENGE(1) is
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Myth WANDERER CREATION
Classes for SOULNEST

1 HERO RAIN
2 BAITOGOGO LAKE K OBJECT HELPER
12 HERO AND JAGUAR FIRE

124 ASARE AND BROTHERS SEA 1 GREAT DANCE RATTLE  HUMMINGBIRD
125 =--- RAIN 2 SMALL RATTLE DOVE
3  BELLS GRASSHOPPER

A stylized description of the program follows. To trace the generation
of a particular myth, select a value for M in advance. The normal flow of
control will be: GATHER, RAPE, OBSERVE, DISCOVERY, REVENGE, CRIME, DEPRIVES
VERTICAL, HORIZONTAL, CREATION. HoueVer, either THRASH, KILLSWIFE or SOULNEST
may be selected for execution after REVENGE if the subscript value M is,
respectively, 124, 2 or 1. For M values of 12 or 125, none are selected.

After rule VERTICAL, depending on the M value, rule BIRDNESTING, TREE, FALCONS
or MOUNTAIN is executed., Note that BIRDNESTING is selected for M equal 1 o; 124,
After rule CREATION, depending on the subscript, ruler RAIN, LAKE, FIRE or SEA

will be executed. Note that RAIN is selectef for Mequal 1 or 125.

Stylized Program

M i1s a variable used to select the desired myth

RULE GATHER: PROCURER(M) COLLECT (M) EXPEDITION(M)
IF PROCURER(M) 1S NOT NULL

RULE RAPE: RAPIST(M) RAPES VICTIM(M)
IF RAPIST(M) IS NOT NULL

RULE OBSERVE: OBSEVER(M) OBSERVES RAPE
IF OBSERVER (M) NOT NULL

RULE DISCOVERY: OBSERVER(M) TELLS FATHER OF RAPE
IF OBSERVER(M) 1S NOT NULL
FATHER DISCOVERS RAPE
IF OBSERVER(M) 1S NULL AND RAPIST(M) IS NOT NULL

RULE REVENGE: CALL REVENGE (M)
IF REVENGE (M) NOT NULL

RULE THRASH: FATHER THRASHES BROTHERS
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RULE KILLSWIFE: BAITOGOGO STRANGLES WIFE

RULE SOULNEST: FOR K=1,2,3
FATHER SENDS HERO TO NEST OF SOULS FOR OBJECT(K)
HERO ASKS GRANDMOTHER TO HELP
GRANDMOTHER ADVISES HIM TO ASK HELPER(K)
HELPER (K) OBTAINS OBJECT(K) FOR HERO

RULE CRIME: HERO(M) KILLS TAPIR(M) SPEED (M)
IF TAPIR(M) 1S NOT NULL

RULE DEPRIVES: DEPRIVED(M) 1S DEPRIVED OF DEPRIVATION (M)
RULE VERTICAL: CALL VERTICAL(M)
RULE TREE: SON BECOMES BIRD TO SEARCH FOR MOTHER

BIRD DROPS EXCREMENT ON BAITOGOGO

EXCREMENT BECOMES TREE

RULE FALCONS: BROTHERS SET FIRE TO‘HOUSE OF PARENTS
PARENTS BECOME FALCONS TO ESCAPE

RULE MOUNTAIN: BERKOROROTI ASCENDS MOUNTAIN

RULE BIRDNESTING: RELATION(M) MAKES HERO(M) CLIMB POLE TO CAPTURE MACAWS
HERO(M) TELLS RELATION(M) THAT THERE ARE NO BIRDS IN NES
IF LIE(M) IS NOT NULL ”
RELATION(M) REMOVES POLE LEAVING HERO(M) STRANDED
ANIMAL (M) HELPS HERO(M) DOWN

RULE HORIZONTAL: WANDERER (M) WANDERS THROUGH COUNTRY
I F WANDERER(M) 1S NOT NULL

RULE CREATION: CALL CREATION(M)
RULE RAIN: FOR REVENGE, HERO(M) SENDS RAIN ON HIS TRIBE

RULE LAKE: WHEREVER BAITCGOGO STOPS, A LAKE APPEARS AND THE TREE
ON HIS SHOULDER SHRINKS

RULE SEA: ASARE THIRSTY
BROTHERS DIG WELL
ASARE CANNOT DRINK ALL THE WATER
WELL PRODUCES SEA

RULE FIRE: JAGUAR GIVES FIRE TO HERO

We refer the reader now to a listing of the actual program. First, the
semantic nodes and relations are listed, To the right of each node, after the
equal sigh, the lexical expressant is provided. In this program as well as

In the Propp model, only one lexical expressant per node was provided,
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This was done for reasons of simplicity, and no limitation on the number of
possible lexical expressants is implied, Occasionally compound names were
Inserted as expressants of unitary concepts. This device is uncessary, and
might have been handled by a lexical triple rather than by a dictionary entry
(the Propp modél uses lexical triples in such cases). MNumber associated with
the node declarations contain semantic-grammatical information.

Next the classes are defined (as in the stylied program). An M is
prefixed to the subscript numbers, and the reader will note that the subscripts
M, M2, MI2,M124 and MI25 were defined earlier as semantic objects with no
lexical expressants.

The program listing follows. Two extra control groups of rules are
added (rules are bundled into groups, and groups have names). The group MASTER
determines the value of the subscript for each myth generation. This program
cenerates five myths, as if they were produced at five different times. This
Is an artificial device to generate all five myths in one computer run. The
group CONTROL controls the sequence of execution of the rule groups. Please
note the special classes used for sequencing of myths and rule groups.

The grammar is listed next. Note the phrase structure rules followed
by canonical forms for types of semantic triples, The numbers to the right
Indicate mapping relations between the canonical form symbols of the semantics,
and the associatied phrase structure nodes. PTRANS indicates transformational
rules that may be assoclated,

Next come the actual myths, together with the change stacks that

are Input to the surface structure generation mechanism, The simulation program

creates the change stack (a 1ist of triples to be encoded in the surface structure

of some language, here English). The text of the myth, as generated from the

triples on the change stack appears on the right,
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5.0 Propp

5.1 Automating Propp's One Move Tales

A complete listing of the program and grammar Is contained in the appendix.
We present the complete text of 50 one move tales actually generated by our
automated model. Two of the tales are listed here with change stacks, comments
on those change stacks that refer both to the program and Propp {1968) and the
complete texts., The remaining 48 tales are in the appendix. Note that
the program generates two change stacks for each tale; these are encoded in the
two separate paragraphs of each tale.

The most complex problems in automating Propp and livi-Strauss concern
logical quantification of functions. That is, the coherent selection of
compatible characters, objects and functions. Propp suggests a greater freedom
that is logically possible, although elsewhere (1968;112) he discusses the need
for the storyteller to pay attention to the actual logical restrictions on the
seeming freedom of the patterns. In our model of Propp, this restrictive logical
quantification is a major concern. We have used both the class subscript device,

“as In our Lévi-Strauss example, as well as other kinds of logical selection.
(Here, the subscript device associates sets of compatible characters, objects
and functions rather than single, fixed choices, in precisely the style of
Propp (1968:47, figure 1),and random picks are made from classes defined by subscripts]

There are then, two types of quantification: an internal quantification
using subscripts, and an outside master control group quantification that takes
place before execution of the folktale rule groups (the current version

of our program does not always follow this ideal separation of quantification types;.

Class memberships may be modified during the course of execution of the program,

We do not explain the code in detail. The comments, however, refer to actual

pages in Propp (1968), and use the same symbols; they should give the reader an
ldea of the ccmpleteness of our modc!. We let Propp (1968) cerve the same function

for our program that the stylized Lévi-Strauss example served for its actual program.
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5,2 Modelling Multi-move tales

Our use of subscripted classes for quantification corresponds to a
metaphorically derived, transformational quantifying device suggested by
Lakoff for Propp in "Structural Complexity in Fairy Tales'" (1972,1964).
Lakoff's metaphor in suggesting transformations for quantifying multi-move
tales is a little too vague for our taste., The required mechanisms of
quantification are much more complicated than his unspecified solution
buried under the rubric,'transformation,' indicates. Propps multi-move
functions are themselves limited to much simpler tale embedding than is
logically possible. Quantification of a strongly connected, embedded tale
is a very complicated task, but one we shall undertake. We seek an elegant,
non-clumsy solution. The problem is similar to that of writing programs with
parallel processing. An inelegant approach would be to tabulate main tales
and their embedded companions in advance of any generation. A more elegant
approach might be for the simulation model to call itself recursively, as
a subroutine program, with appropriate quantification parameters, when an
embedded tale is needed. The difficulty arises if events and developments
in the embedded tale are needed to quantify functions in an outer tale,

Our meta-symbolic simulation system offers two possibilites not currently
exploited., The first is the device of calling the system for a look into the
future. This peek into the future could provide the data for quantifying
another call to the program to generate an embedded tale, or its peek into
the future could be at the outcome of fyutwre-calleds an embedded tale, to
obtain information for quantification of the remainder of the outer tale.

The second device is the use of natural language meta-compiling. On the
assumption that the rules of quantification for embedded tales are different

or more restricted than for outer tales, the data from a peek into the future
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could be used to generate, compile and execute a new, restricted program
for generating a set of embedded tales relevant to the current outer tale.
This technique would permit nested embedding of tales with logical connection

to the outer stories /much stronger than that in actual Russian folktales,

6.0 Automatic Analysis of Folktales

We are currently developing a generalized semantic parser for the system,
One of the functions of such a device will be to determine if any of the rules
in ; simulation program model could have generated any portion of the semantic
content of a text. Back indices from lexical items would reference the
semantic objects and relations they might rep}esent. Because the rules themselves
can and would be represented in the same semantic network, it would become
possible to decode sentences in a text into triples, and then to locate the rules
that might have generated them (even if the rules are stated in terms of classes
of objects and classes of relations). For example, a triple such as '"John loves
Mary''could be determined to arise from some rule such as MEN LOVE WOMEN through
determination that the semantic object encoded as ''John'' is an element of the
class MEN, and that the semantic object encoded by "Mary' is an element of the
class WOMEN. Where there is ambiguity arising from more than one rule being
applicable, the system could test the conditions for the implementation of the
rule to see which were currently satisfied. This process amounts to automatic
presuppositional analysis. The rule may be viewed as the event and the test
conditions as the first order presuppositions.,

Thus, if the rules constitute a generative structural model for a genre
of tale, a semantic parser would make automatic analysis of new tales that
fit the model a simple task. Some innovation and learning is possible. Given
a tale with some element in a role that does not quite fit the scheme, the system

could be made to postulate class assignments that would make it fit. The automatic

analysis could yield an output such as ''this could have come from rule B If
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object X is added to class Q

7.0 Toward the Automatic Creation_of Dreams and Msths

To a certain extent, dreams and myths may be viewed as problems in
the requantification éf already existing scenarios in other domains.
From this point of view, one may think of a number of experiments using
the meta-symbolic simulation system, Kdngds Maranda's paper on Lau riddles
of modernization (1973) provides an excellent starting point for explaining
the technique. The author describes riddles about modern contact culture
jtems, phrased in terms and usage patterns that are precontact. Consider
how such riddles might be generated in our system. Assume a simulation model
that includes rules for the use of traditional material culture items in a
precontact environment. Assume that these rules are formulated in terms of
classes, The problem of creating a riddle is essentially that of fitting
the new culture item to the proper class from the precontact rules, and
. formulating the riddle by selecting not the name of the new class item
and not the name of the class itself, but rather the name of another element
In the original class to create a metaphor. Both a program for generating such
riddles and a program for answering such riddles would require simulation rules,
with lists of classes, for both precontact and postcontact item usage. The
logic of such programs would include comparisons of the semantic representations
of the two types of rules and class membership fitting, and would resemble
some of the techniques suggested by King¥s Maranda in''The logic of Riddles" (1971)
and in “Theory and Practice of Riddle Analysis'' (1971).

Dream generation can also be treated as a scenario quantification task.
Following the psychoanalytic assumption that dreams are attempts to resolve

real world problems and conflicts, assume a simulation model with rules for
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the life cycle behavior of an individual. The task of conflict resolution
would be one of finding a success scenario in the persons rules, and then
requantifying its classes, in a consistentfashion, with the elements from the
troublesome situation. / The requantified rules would then be executed with

the output-a surrealistic dream. A more sophisticated approach might involve
the compilation of an entire new scenario according to the dictates of
meta-compiler rules for dreams that operated as transformations on existing
scenarios. This type of generation may be part of the processes involved

in the ontogeny of myths and the process of deriving myths from myths.

8.0 Toward the Ultimate Modelling of Levi-Strauss

We repeat what we hinted in the beginning--that the domain of folklore
offers the strongest of all possible tests for an automated semantic model,
and especially the work of Lévi-Strauss. Essentially,the task is one
involving a higher order predicate calculus-- for it is not just a task of
“quantifying rules, but of quantifying the rules that quantify rules, and
“quantifying the rules that quantify the rules that quantify the rules...
We dare to hope that the direction of our research on meta-symbolic simulation
will make the task possible, We think we have a knowledge of the required
funcdamentals: the ability to perform logical quantification in terms of arbitrarily
abstract semantic class properties, arbitrarily defined; the ability to model
myth transformations through requantification of classes and through the
technique of meta~-compiling new myth models; and also the possibility of inferring
the class requantifications and the meta-compiling rules themselves, through
automated text analysis, so that one might approach the possibility of modelling
the analytic processes of Lévi-Strauss,himself, as well as modelling his analyses.
The work has not been accomplished. Yet, using the present and future system
described here as a metaphor, the first author of this paper is able to perceive

the work of Livi-Strauss as a strictly logical, formal--and hence automatable system,
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10.0 Appendix: Automated Propp Model and Output

Miscellaneous comments:

No limitation is implied by the fact that oply one lexical item per node
and relation is included in this model (10.1).

Comments for the simulation program, 10.3, are marked by ' , and refer
to Propp (1968).

The numerical codes associated with the rules in 10.4 mark links between
semantic entities and phrase structure items, as well as Indicating transformation
types. We do not list the transformations, but they may be inferred from the
generated texts.

The stories listed in 10,5 are rebroduced from actual computer p}inted
output, A varying random number source yielded the variety of stories. We have
paid little attention to pronoun usage, although proper use of them is not a
major task, and we have manipulated pronouns in a complex fashion in other work
(Klein, 1965b)., The output is relatively error free, although we note that in
stories concerning the death and burial of a cow, a triple about burial of bones
. appears on the change stack, but is not encoded in the surface structure. We
also note that in one sentence in one story, the article ‘a' incorrectly appears
before 'night'.

The stories were generated at an average rate of 128 words per second,
including the time for computation of the plot, quantification, and change
stack generation, but not including compilation time. The system operates on
a Univac 1110 computer, but the operating system computes its time in terms of
operation on a Univac 1108 computer. The speed of this program is about 10%

faster than that in the Murder Mystery program (Klein et al, 1973).
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10.1 Nodes and Relations
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*3ONIAOCYHd LNVISIQ ¥ NI 3A17 SYNAJHON 3H

4

*3W0H SNY¥NL3Y YHSOLTY

YUHT® JT5VR 3IHI NO SNI1A1F 16 §3d¥YI53 VHSOTIV
SYHSOLTY ¥314Y SATJ NOOYHO 3HL
C3IHOH ¥OYQ SL¥VYLS YHSOITY

*YHSO0TTY A9 03InIvid0 s HInRidvIA
$QHOMS DIOYN 3HI 40 OIV 3IHL HIIM NOOVNG 3HA Siv343Qg YHWSOITY
*Q7314 N340 MY NI LNDI1J4 A3IHL

*NOSVHQ 3HL SONIJ YHSOIY
$G331S OI9YH 3HLI NO ST3IAYHL VHSOITY

*HOQONIX ¥3HL0 3HL NI ¥IWIGYIA 40 NOILVIO0Y 3HLI ol $A3Avyy _YHSOLTY

*YHS0IV 01 N3A1D JHY Qulg JI9YH ¥V GNY 03345 310VW ¥ VQHOMS 316¥H V
*9IN8 3HL S1YI43g YHSOITY
S3HIL QMIHL 3HL ¥OJ IWDI4 A3ML

*VHSOI1Y $33438 30Tal 1788 3Kd
$YHSOLIV HIIM INH 1S3404 ¥ NI SIKVuE 1108 3IHL
*AYM 3HL 9NOTY 1708 ¥ S5133W _YHSOLIY

; THOUVIS V NG SIAVIT VasOTTV
*HIHIQYIA HOJ HOMVIS 01 §30133a YHSOLITY
SVHSO1TY HO¥4 d13H HO4 SIIVD 0duvH

*HIHIQVIA SNOSiNgHI NOSYEG 3W1

CHOQONIN NIVLIN3D 3IHL NI SHY3ddv NODYHQ V¥
“G1IHD 5,00d¥N S1 HIWIQYIA

¢ONYT 3HVS 3HL NI S3AlT 0S¥ OJVA
*QTIHD AINO 3KL SI YNIWAWY

*YHSOIy SI MIHIVJ 3MWL

, *HOOONTN NIVINID ¥ NI 3AI7 SYNAIHOK 3Kl
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V30N SNEN1 I YHSOITY
203345 210vH 3JHL NO 9N1ATS 4@ $S3dYISI VWSOV
*VHSO0I1Y ¥N0A3Q 04 Sidw3llY HIHIYJ S,HYIQ Iud
¢3HO0H ¥OVE S1HVLIS VHSOIY
*QuOMS D]9VW 3HL 40 O1v 3HL Wilm 8Y3IE 3HL SIVIy VHSOIY
‘yv3g 3INA mumuzazam YHSOLlY
TTEyv3e 3HL TSONT 4 VRSOV
sqHlg JI19YH 3HL A8 SI3IAVHL VYHSO1Y
ONOQONI% ¥INLO NV NI ¥v3I¥ JHL 40 NOILYI0T 3HA 04 §73AVHL VHSOITVY
TIRTVI JOTSVH JRL WOHS uaaqrduunw;uqaqu V ONV GNTE 19V v FQuoms J10VW ¥
SYHSOIIY 0L NMOWS S1 ANIT4 J19VW ¥
S~ *7I00 3H4 S1v343g YNSOITY
My , SYHSUTIV WITA 1AW 153803 ¥ NT sMvye VIAG 3ul
3WOH SNUNL3Y YNI¥LVA ; SAYM 3HL DNOTY TIN8 ¥ S133u VHSOIY

SINOH. X2¥8_SAUYLS YNIYAYA

°X09 J!9VW 3HL HOYJ SHV3ILJY HIVIC 10 993 3HL

*WOOONIX HIHL0 3HL NI HAY3Q JO 993 3Hi 4O aonw<qu 3HL 0b SI3AVHL <u~=h‘x

YNINLYY 04 Q708 SI_x0a_219VH_ V.

*yvy3g 3IHL ¥04 HOYVIS 0L $£30133g YHSOIY
SNOILS3ND 3HL SHIMSNY WYNIHAVY . INY ML Q3
VOLLSING ¥ VINSHY 01 VitioLbs ose Luasan azun) s SIVHINY 341 @IU3IANATY UY3B 3IHL LVHL SIINNONNY VSITISVA
eYNINAVX S433¥0 AHDINA 153804 3HA SYHSOITY ¥304 $1TvD v¥SINISYA
TAYA 3H1 ONOTV AHOINY 153404 v S133W VNIULVX SSTYHINY JHL SYIGNNTJ ¥Y3E WL

) ) *993 Diovn v NI S1 HLIV3Q AH IVHL SAVS HY3d 3HL

¥HIVIQ ¥A0X S1 Ju3HA uv¥3E 3WL SASY vSITISVA

*4iv3g 40 993 3HL Y04 HOHY3IS 0L $30133g VNIBAVY s3INIAOHd INYLISIQ IHM1 OLNI SX¥Y3NS ¥V3a v
°3A¥37 0L NOISSIHM3d SNSY YNLHAVM . SSAVAINY 3ML SYH VSITISVA
*HiV3G 40 993 3IHL SAIIN VYNIULIVY PH1UIE SNOINIVHIK 30 S VHSOIIV
.mmuqmanzu m“ ATIWYS 3Ml SaNY INHYS uwmmwnoww>wqmwmuuu<xmomam
SYNINLiYY & HIHIOHW 3INHL H HYd 3H
*NYAL §1 H3HIVJZ 3HL SYSITISYA S1 83HIOW 3IHE
*HOQONIN NIVIY¥ID ¥V NI 3A19 S3HD1A040d 3HL SUIKIGYIA SI NIHAVS ML

*dINIAOHd LINVASIO ¥ NI 3A17 $3uDiAIIsiu0g 3Wl
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*3K0H SNHNLIY YHSOITV
.mz»,:mgu<4m A8 N3QOIH oN13@ A8 S3d4YIS3 VHSOIIW
SVHSOIV ¥314V ISYHI_SIAIM S,NOOYHG 3IHL

*3HOH AJYQG SLYUVLIGS VHS0IY
NIH D19VW 3IHL WONJ Suyv3Iddy 937 3IHL

S0uOMS J10VR 3HL 40 Qlv 3HL _H1IM_NOOVYHQ_3HL SIIN_YHSOIYV,
*NOOVHG 3HL S3STY¥dHNG VHSOITV
¢NOOVHG 3HL SONIJ VHSOITY

LaM1Q J19YH _IHI_AS_STIAVHL _YHSOIIL

*HOOONIN H3HIO Nv NI 931 3HI 20 NOILVYI07 3HL Oh ST73AVHL VHSOIOY
SVASOITY Ag Q32135 34V N3H u_o<x Y OGNV QHI@ JI9VW Vv SQUOMS JIOVW V
*HOLIM 3JHL OHVMOL AJMIH SMOHS YHSOITY

SVHSOITY HWOU4 ADH3IW S1S3nB3Y HOLIM 3HL
SYHSOLITY A8 O3N3LVIYHL S1 HOLIM 3HL
*AYM _JHLI ONOTY HIIIM ¥ Si33W _YHSOLOY

937 3HL 804 WOHVIS 0L $3a123g YHSOITY
*937 3Wi HOJ4 HONVIS 0L VHSOIV_SONIS_SlHog
*539 S,S1H08 440 SIND NODYHG 3HL

*d337SV STV VHSOIY

*ONIY J19VW 3HL 3NVL 0L 03Q¥NSu3d_S] VHSOIIY
*ONTH JI5YH ¥ 3XV1 04 VHSOINY 3aYAS¥3d OL SIdW3LiV NODVHA 3H4
*AGYT Q710 NY SY J73SHIH S$3SINOSI0 NOOVHG 3HL

*3ONIAOHd INVLSIQ 3HL NI SH¥3ddY _NOSYHO V.

*HIALHONYA ATIND 3HL SI vINNG
¢NYAL S1 NOS 1S35NNOA 3HL
SYHSOITY ST NOS HIoNAOL 3IHL
51408 S! NOS 153070 3Hi
*¥YN3Y¥3 SI y3HIvd 3HL

*340H SNUNA3Y YS1TISYA
L3HOH_JMIYH_SAHYAS ¥S11ISYA

IN3H D19V 3HI HOWJ S¥Y3IddY HAYIO 340 953 3IHL

'90H3DA3H ¥ AQ Q3133410 SI v¥S1MIsSvA

l4tbbbkhklkhkkblzklkbltbklb!kDlpbhlhmklhblzDukabinthloklmum><mb ysiaisva

*YSITISVA 01 SyY3ddy NIH DIDYW ¥

$MOD 3IHL 4Y SNOTIODNHLSNI 3IHI DNIMOTI0J A€ SUNOGSIN VSIAISYA

*3Wll QHIHL 3IML MO4 SASY . M0 3IHL___

*53SN438 YSITISYA
*NIVOY SaSY MOD 3Hi
ONOdSIH _AON_S300 YSITISYA

¢M0J 3HL 10N 139304 01 SI ¥YSITISVA
*S3INOG 3Hl ¥IHLIYY 0L S VSITISYA

24¥3W ¥3H 4O LON L¥3 YSIVISYA AYML SxSY MO 3Hd

*ONIAD S]1 K03 3IHL
AYM 3HLI 9NOIY MO0D 3HL S133W YSI1IsSVA

SHINY3S ¥ NO $3AY3T VSITISYA
*Hi¥Y30 40 993 3HL $O033IN_¥S1IISYA

T SHILHONYO ATIND 3IHL 51 YHINVH
*NYAL S1 NOS ¥3I9NNOA 3HA
100HYH_S1 NOS 153070 3IHA

$3INIAD

s e

SYSITISYA S1 YaIHIOW IHE
Yd INVSIG v NI 3A17 SAONINNIY3Q 3HL
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*153404

*IHOH SNYN1I3Y VSITISVA

*3WO0H XOVE SLHVLS VSITISVA

TX08 J19VW 3HL wWO¥J Syv3iddv Culg3lulid 3HL

°dIHS ¥V NO SI3AVyL VSITISVA

*WOQONIX ¥3IHIO0 NV NI QuIg3yid 3HL 40 NOJLVI0T 3IHL 0L SI3AVHL VSITISYA
*YSITISYA 0L NMOKWS S1 X088 JI19VW V

SNOIASIAND 3HL SHIMSNY VSITISYA

ONOILS3ND v ¥IMSNY 0L VSITISVA SXSV NUKW G0 3HL

*YSITISYA S133Y49 NYW G0 3HL

*AVM 3HL ONOTIY NVW Q70 NY SA33H YSITISVA

*04183414 341 ¥04 HWOMVIS 01 S3a133g VvS11IsSvA
-om—mum—u 3HL ¥0J HOUV3S 01 VvS1TISvA SON3S YINAG
*Qulge3¥ld v SA33IN vS1TISVA

CYNIYAVY S| H3L1HOAVG 1S3I9NNCA 3IHL

SYSITISYA SI ¥3ILHONVQ UIONAOA 3HI

*YINNG SI ¥3LlHONYA 153470 3HL

eYHO4 SI y3HIVYE 3JHL

°3INIAOYHd ANVISIG ¥ NI.3A17 $3HI1A040d 3IHI

og

*3WOH SNHNLIY OJHVH

O3HOH ¥Jvy SiBVLS 0duvH

SHIONIYLS NTWNK=HI4NS 30 QIV 3HL HAIM NOOSYHG 3Nl STV 0JHVH

. eNOOVHA Iul S$3ISIudyns 0duVH

SNOOVHA IHL SONTJ OJuvH

°HOQONDN Y3IHAO NV NI NOOYHG 3HL 40 NOJIVIO0T 3IMi O4 ST3IAvHL OJHWM
*HIONIHLS NVHNH=H3IdNS SNIY180 OJHVH

*0O8VYH A8 Q3WASNOD SI ¥34vu IIOVH ¥

3nd NI LIWOINN LS3H0J4 IHL ¥UJ ONITIOL Syv3IX 33uHl HONIGN3HS AD SOWOJSId CIyvw
93W14 QUIHL 3HL B0J SASYV LAHOINX 153404 3HL

*535n338 0JuvA

SNIVOY S3SV LHDINX 153404 3HL

*ONOJSIY LON S$S30G 0JHVYH

*SyvY3A 3IJYHL HO4 LsSIU04 3IHL NI NHOM OOHVW LVHMLI $35040Hd AHOINXA 153HO4 IHL
AyM 3HL ONOTY LHOINYX 1S3¥04 3IHL S13I3H O0Dyvd

SHOHY3S V NO S3AV3Y 0d¥vm
°NOOVHA 3ML W04 HIOHYIS 01 $3AlD3Q 0d¥vn

SYIYVH NO MVM S3¥VT1230 NO9THQ

ELPY

°d331SY SIIV4 0JHVH
SHIVEWY31S Vv 3xvi 01 43avnsS¥id SI1 0Juvw

°HLVERY3ILS ¥ 3Avi 0L 0DyvW 30YNSHIJ 0L SLdHILAY NOOYVYHG
¢NYW ONNOA v SY 4735 S3SIN9SIA NOOYHA

ELRY
344

®IINIAOYA ANVISIQ 3HL NI SHV3ddY NODYHQG V

*YINNQ S1 ¥3LHONYQ LA539HN0A

SYIyvH S1 HILHONVE ¥I9NNOA

*¥YN313 SI H3IIWDAYO 153070

*YAN3HI SI NOS AS390HNOA

*yH3Iu3 S! NOS HIONNOA

sulniavia S1 NOS iS3GT0

SYHLHYKR S1 H3IHIONW

°0JHYW SI Y3IHiVY

*3ONIAQUd INYLSIO V¥ NI 3AI1T S3HDIA3Isiu0s
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CORRECTION

gonabv -
Tales 31 to 36 cont

eement that were later cor

he same verbs correctly

r example, tales 25, 28,

ain errors in verb number

agr rected in the program.

The other tales use t
jn similar sentences, as fo

49 and 50.
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°3HOH SNHN1I3Y VKHOJ

*3HOH XJVE S1yVviS VHOJ

“X08 J19VW 3IHL WOY¥J SHVIJdY LHOITAVA 3Hi

*QHONS mkoqz dH4 40 Qlv 3WL HLIM NOOVHO 3HL SLV3430 VHOJ
*Q3aNnomM S1 VKOS

°QI314 N340 Nv NP IWOIJ A3NHL

*NODVY¥Q 3HL Sghld VRO

*13d¥Y) O19vH 3HL A8 SV1IAVYL VHOL

*HOQONIX H3IHLO NY NI IHOITAVQ 3ul 40 NOITLVIO0T 3HL 04 S73AVHL VHOI
*VHOJd OL NMQHS SI 13dyV¥D D19VH V OGNV X088 219V ¥V *QHOMS DIOVH V
*AHOINN LS3HO04 3IHL SLv3dIQ VYHOI

SVHO4 HWilm INH 1S3404 v NI SIMvVHE AHOINX 153¥04 IHA

YAVYM 3HL ONOTY LHDINY LS3u04 V S133H VWOd

*HOYVIS vV NO S$3AV3T VWO4

*lHO1MAVO 3HL HO4 HIBVIS 01 S3QID3Q VROL
A9 1TAVQ 3HL ¥O04 HOWVIS 04 YWO4 SON3S VINNG
¢LH91TAVO 3HL S$32135 NOOSVYHA 3ML

*d331SV STIv4 VHOJ

*YH04 NO NOILOJ 9NIJI3TS ¥V 535N NOOVHQ 3HL
SHYH ONAOA V SY 3735 S35IN9Sia NOOYHA 3IHIL
*3ONIAONY INVISIC 3HL NI SYV3ddV NOOVYQ V
S1H91TAVG 3HL svH vINNG

*YILIHONVA AINO IHL S VHIYVH

*SYIOHIIN S1 NOS L1S29NNOA 3HE

¢XVQlIv8 SI NOS Y¥3ONNOA 3HL

+S1d08 SI NOS 1s3Q70 3Hi

SVINAG SI ¥3IHLIOW 3IHL

CYHOJ S Y¥Y3Hivd 3HL

°3ONTAQYNd LNYLASIO V¥ NI 3AI17 S3HIIA3ISlY08 3HL

& :

*3INOH SNyng3y Slyos

$3W0H ADVE SiHVLS Slyod

*N3H Olovw 3IMl ag @32N00H4 SI G109

®Q331S J19vW 3IKL NO S13AvHL Slyod

*HOGONIX ¥3HLI0 3HL NI HIAvIM 40 NOTLYI0T 3HL 04 ST3AvHL Slyo0@
951408 0L NMOHS $1 Q334> J19YW V ONY N3H JI9VW Vv 'QHOMS J19Vn ¥
°Onf IHL Siv3I430 Siyos

®3HI1 Q¥IML 3IHL HOJ LHOL1J A3HL

S1¥00 ST3434 3JIML 9nr 3IM4

SS1408 HLIIM 1INH LS3¥04 v NI SIMvyg anr 3l

CAVR 3HL ONOTV 9N YV SL33W Siuod

°HLTV3IM HOJ HOYVIS 04 $341D3Q slyoad
°3AY37 01 NOISSIWYH3d §uSY SI1y08
*Hi7v3M 5@33N Sluo@

*YHLIYYH S} ¥31HO9NYQ LAS3ONNOA 3HI
SYNIYIVX S1 ¥34H9AVQ ¥39NNOA 3FHL
*YN313 SI ¥34W9NVQ 153370 3l

SNYAL S] NOS LS3ONNOA 3HL

*S1408 SI NOS H39NNOA 3H4

*YAT3W3 S1 NOS 1S3Q70 3H4

SYKSOITv Sl u3Hivd 3nd

SWOGININ NIVAHID V NI 3A17 $3H2IAIISIHOG 34
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*3W0H SNUNL3IY ¥v0YE

*3A01S ¥ NI 5N1QIN Ag S3dvIS3 NvCivd
¢XVQIVE ¥3Ildy SATS YOVAvVEYE

*3K0H XJv8 S4uvLS dv0IvE

*AY0IYE AS 03383 S1 Q3345 219vw 3HI
*AT4 01 ALITlGY 3HL A6 SV3AYHL AvOYE

SHOOONIN H3KLIO NV NI U331S JI9YW 3HL 40 NOJAYIOTY 3IHL 0L SI3AVHL XYVGIVE

*ATTd OL ALITI8Y 3ML SNIvigO NvOVE
¢3VQIVE AG Q3HNSNOD SI H3IJVYM I19VYW ¥

$AS34804 3IHL NI LHOINY 163404 3IML HOJ ONITIOL SHY3IA I3¥HL ONIQHIAS A8 SANOJSSIY xvaIvE

*3IHOM SNUNLIY VWO4

$3KOH XOVE8 S1YVLIS VYWOJ

*YHO4 A8 032135 S1 Q331S JI9YW V¥ QNV 13d¥VD JIODVH V *QHOMS JIDVW V
*ONILSYOH A8 MOD 3HL S17Ix YwOd

*ON1ISYOY A8 VWO TTIN 0L SidW3ILlv MOD 3HL

*A¥YM 3Kl SNOTV MOD V Si33W YHOJ

SONIHIANVM ST VHOJ

*0334¥4 A13U23s S VHO4

*YHO4 40 H3Q¥AW 3HL SH3QuO VNIUIVX

*SQ00M 3HL NIl S!1 YHOJ LvHL SAVS VHIN¥VH

SYHOJ S 3YINM VHIHVH SHSY YNIHLVY)

*GIHI AINO 3HL SI YwWOd

~ sYNfulyx SI ¥3IHIOW 3IHL
CSYIOHIIN SI ¥IHAVI 3HL

*HUQONIN NIVLIEID v NI 3A1T SAONINN3H3G 3HL

#E

*SUy3A 338HL yO4 LS3HOJ 3INL NI NuOM NYQAIVE AVHL S3S0J4O¥d AHDINN 1§3H04 IML

*AvM 3HLI ONOTY LHOINN 1S3H04 3HL Si33W X¥QIVE

*0334S J219¥W 3IHL HOJ4 HOYV3IS OL §301330 Xv0Iv8
$SIy08 Q3u30HNH YOYAYAVE LYHL SIINAONNY S1H09
*NV0Iv8 ¥04 SI7VD Slyosd

$S1808 SH30ENW YOVAVEYE

$0331$ J19ve 3H1 S3213S vovavavsd

$$07314 3KHL N1 SI 03315 D19VH 3HL LVHL SAYS NvAl
03315 J19vW 3IHLI SI JHIHM NYAL SXNSY vYOvAvave
*4INIAOHd INYISIQ 3WL OLND SXTVvs ¥YOoVAVEYE
*G331S J19VYW Vv SYH Siu0Q

*HIHIG SNONJIYYIW 40 SI uvCIVE

*QNYT JWYS 3IHL NI S3IALT 057y ¥vGve

CYSITISVA SI H3ILHONYA ¥IONNOA 3MI

SYNIHAVY S1 ¥3ILHONYQ 1§3470 3IH4

*S1408 S1 NOS ATINO 3N

*YAI3H3 SI ¥3HIVE 3HL

SIINIAOUL INVLISIO ¥ NI 3A17 S3IHIIAQLO4 3L
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*340H SNuNE3Y NvaAl

*3HOH NOVE8 SLluVIS NVAIL

e NVAL A9 Q3NIVLIG0 S! gHOmM HI9VW IHIL

M08 Ji9VW 3L 40 Qlv 3HL HIIM NODVHQ 3HL S1v343Q NYAL

Q0314 N340 NV NI AIn91d A3HL

*NOYVYA 3HL SgNIJ NVAL

$13dUYD J19vH 3nl A8 STI3AVHL NVAL

*RHOQON]x ¥IHLIO 3Hl NI QUOM DI9VHW 3HL 40 NOILAVIOT 3HL 0L STI3AVYL NVAL
S4N1Td 219YW IHL WO¥4 S3A0D L348V) 219vH v OGNV Qulg D1DVW Vv 'm0g DIOVW ¥
SNVAJ OL NMOHS S1 INIT4 Jl9VH Y

SLHOINY 1S3804 IHLI S§33u4 Nval

Q3344 38 0L SNSV LHOINN 153804 3HI

*GINOS{¥IN] S1 LHOINN 1ls3H04d 3HL

AVM 3HL ONOTIV LHOINN 1S3u04 V S1334 NYAIL

PHOHUV3IS v NO S$3AY3T NVAIL

2QHOM J15VH IHL ¥04 HI¥YIS 0L $30123a Nval

*QHOM 219vW 3HL ¥OJ HIYYIS OL NVAl San3S vinnd

’ +GHOM J19VH 3HL 532135 NOOVHO 3HL

+43315Y S1IV4 NvAl

*HIYGWYILS v 3Xvl OL G30vASH3d S1 NvAl

.Ih«m:qurw ¥ 3¥vd 01 NvAl 3QvNSH3d Ol SidW3LlVY NOOVHO 3HL
T *0yi8 v SV 3735 $3SINDSIC NOSVHA 3IHi
*WOQONIX NIVLI¥3D 3HL OLNI SXV3INS NOOVHG ¥
*QHOM JI9VYW V SVYH VINNG

*YINNG S1 H31HOAVA ¥3IONNOA 3IHL

SYHLYYW S1 ¥3LIMONVQ 453010 3HA

ONVYAL S1 ¥3HiV4 3HL

oHUQONTN NIVLI¥3D v NI 3A17 SAOXINNIYU3E 3HA
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*3HOH SNYNLIY OJYVYH

*3IWOH NIVvg SL¥YLS 0DyYH

*NIH JI9VK 3HL WOUBJ4 SHYIddv WYY 3IHL

*Qulg JtovW 3IHL A8 STV3IAvul OJNYH

SHOQONIN ¥3HAO ML N| HWyv 3JHL 40 NOILVIOT 3HL 01 SIIAvNL 0JHVHW
*03¥VH 0L N3AID S1 QIS JI9VH ¥V ONV NIH DIOVH ¥ *M0Og JIBVH ¥
SANVIO 3H1 SLIVv3430 0JBYH

JOJUVH Hilm LOH AS3H04 Vv NI STIMVbE LNVID 3HL

SAYM 3HL HNOIY UINYIOD ¥ SL33W ODyYR

WYY JHL ¥0J HOHYIS 0L S3Q1>3Q Oduvw
°NVATYE Q32vd3Y¥ BY3IE IHL LVHL SIINNONNY XVATYE
*0JHYR ¥04 STy Nv0VE

INOS S.¥V38 3IHL MLIIM 03D¥v7d3Y §1 AvQIv8
SWHY S.3V0IVE 440 S04 ¥VIE 3HL
°HOQONIN NIVAYID 3HL OUNI SHIYM yvIg v
*HiH1E SNOINIVYIK 40 SI Ody¥VwW

°GNYT 3KVS 3IHL NI S3AIY 0§V 0ddvW
*YINNG S1 ¥3UHDNYG LS39NN0A 3HL

°¥YN373 S! ¥IiHONYQ ¥IONNOA 3IHL

*YidvW SI ¥3iKDAYQ 153070 3HL

*XAYQIYE SI NOS ANO 3HA

*vSITISYA S ¥3IHIOW 3IHL

CWOGONIY NIVLNIZ Vv NI 3ALT SYNAHOW 3Nd
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. $3INOH SNUNLIY YHIYYH
*03771% 9NI39 ONIGIOAY Ag S3dVIS3 YHIHYH

*YHINVH 70N 0) SIidW3liv VOVAYVEYGE

*3HOH %0v8 SA¥VIS YHIYWW

$SSSINY3IAITD 40 dI3IH MHLIIM SNIM VHIHYK

*NOTLI13dW0D Vv NI 39vON3 A3HL
SYOVAVAYE SANLd VHINYR

*033dS 3791034INI NO STI3AVYL YHIYVH

YHOQGONIN ¥3HAO NY NI yov

*033dS 3781034IN] SNIViIGO VHINVH

SVHIYYW A8 QIWNSNOD SI HI4vMm DIOVW ¥

*¥ASND 3HL 04 ONINILSI Y 3VIHM INVAVY ONIAVLS A8 SANGJISIH VHIHVH

: *34ld QuIHL 3HLI HO4 S31yl VHIYVH

*NIvVOY ST1vd VHIHVH

*NIVOY S3Iul VHIHVH

*SYlvd YHINVH

ONITIVE LNOHLIM YISAS 3HL 0L N31SIT VHIMVH 1VHI §350d408d HOLIm 3HL
*AVM 3H1 ONOIY HOLIM ¥V SL33W YHI¥VW

*HOYV3S Vv NO S3AY3T VHLIYYW

SYOVAVEVE HO4 HOHVIS 01 $301330 YHiHVKW
*YHIUVH WOM4 d13H ¥O04 SI1VD VINNG

*YIHVW A¥HYH O1l SN3LVIN¥HL vOvavave

*NBVE 3HL NI S1 vi¥vH 1VHL SAVS VN33

*vidVA SI 3¥3IHM ¥YN3II3 SASY VOVAVEYS

P3ONIAOYd LNVISIG 3HL OAN! SA74 VOVAVavE
*HLIY¥18 SNOTINJVYIN 30 SI YHIYVW

$ANVT JHVYS 3H1 NI S3A1T 0STY VHINVHW

CYNIHAVXN S1 ¥3LHONVQ AS3ISNNOA 3HL
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