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Analogy and Mysticism and the

Structure of Culture'

by Sheldon Klein

THE cULTURES OF CHINA, AFrica, TIBET, Japan, and the
Navaho provide evidence in support of a model for human
cognitive processing which assumes that a major component
of the rules for calculating human behavior resides outside
the individual, in the inherited, collective phenomena that
anthropologists call “culture” (Klein et al. 1981). The model
contains rules of behavior encoded as analogical operators that
relate situational state descriptions. I have named this kind of
operator an Appositional Transformation Operator, or ATO
(Klein 1977), and the term refers to the theory, derived from
split-brain research, that the division of labor between propo-
sitional and appositional models of reasoning is culturally
determined (TenHouten and Kaplan 1973, Paredes and Hep-
burn 1976). My particular interest is in accounting for the
the way humans understand language and calculate behavior.
That the answers may relate to the results of split-brain re-

1 This paper is dedicated to the memory of Chen Shih Hsiang
(UC-Berkeley), who, in another era, encouraged my attempt to
persuade him that the West had produced something of merit (Klein
1956-57). A portion of the analysis of the I Ching was presented at
ECAI-82, the 1982 European Conference on Artificial Intelligence,
July 12-14, 1982, University of Paris, Orsay, France, and is pub-
lished in the conference proceedings (Klein 1982).
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search is likely, but the evidence presented here is independent
of any such connection.

If the human brain is a kind of finite-state automaton (that
is, a kind of computer) in that it must make its calculations in
a finite amount of time, using a finite number of steps to
manipulate a finite amount of information in a finite space,
then explaining how human beings generate and interpret
behavior without using an unreasonable amount of processing
time is a major problem. If one posits that the rules of behavior
are encoded primarily in a notation equivalent to structures in
propositional logic, one is faced with the unpleasant fact that
computational processing time could increase combinatorially
with the size of the data base. Computations with a data base
of sufficient size to account for the rules of a culture would
take too long to permit human interaction to proceed at a
normal pace (Klein et al. 1980). It follows that the rules of
behavior must be encoded in some other way.

The ATOs I have described (Klein 1977) are derived from
the two-valued strong-equivalence operator of mathematical
logic and from a three-valued variant. They can be used to
calculate behavior by analogy, and in a way that evades
many of the combinatorial problems associated with compu-
tation using propositional forms of rules. ATOs that link serial
sequences of behavioral situations may themselves be inter-
preted as situation descriptions and related to each other by
higher-order ATOs, which, in turn, may be treated similarly.

-Computation with such higher-order systems of ATOs makes

it possible to handle goal-related planning in particularly
efficient ways. .

The interpretation of ATOs as situation descriptions often
yields a kind of surrealistic imagery. It has been argued else-
where (Klein et al. 1981) that many of the ATOs of a given
society are encoded in the material and symbolic artifacts of
its culture and, furthermore, that “culture” serves as a reposi-
tory for the ATOs that make computation of behavior a
feasible task for human automata. That paper supplies a
formal specification of ATO structure and a series of examples
of their use in calculating solutions to verbal and visual analogy
problems. It then demonstrates that, if a visual analogy prob-
lem is given a verbal model interpretation, the analogies
calculated through the use of ATOs are valid in both domains.
These examples are followed by examples of complex analogies
among complex behavioral situations, for example, a love
triangle motivated by love, marriage, desire for money, and
the willingness to sacrifice any one for the others. The ATOs
calculated for these situational descriptions are also given
situational verbal and visual interpretations, and the derived
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“surrealistic” image appears as an icon representing the con-
cept of bigamy, an element not to be found in the original
situation examples.

For this model of collective human cognitive processing to
be considered valid, it is essential that illustrative examples
be found in real societies in many parts of the world and at
different times in human history. It is the purpose of this paper
to demonstrate the existence of such a system in Chinese
culture, in the form of the I Ching, a system that encodes the
philosophy of Taoism and Confucianism and has played a
significant role in the lives of individuals and governments for
millennia. I also note the existence of such an ATO divination
system throughout much of Africa and the apparent encoding
of ATO structures in the iconic imagery of Buddhism and in
that of Navaho sand painting.

Before undertaking an analysis of the I Ching as an ATO
calculation system, I shall describe ATOs and illustrate their
use to calculate behavior by analogy, drawing upon the earlier
paper just mentioned.



user to project the elements of a specific problem onto an
abstract verbal image or text and to use that image/text as
a model or metaphor for the problem. The I Ching, however, is
part of a system that supplies the rules for quantifying its ab-
stract images and guides the computation of metaphors. These
rules consist of equivalence sets of abstract and concrete terms
that are markers of classification categories covering the whole
range of traditional Chinese world knowledge. The images and
their commentaries encode a structuring of the Chinese uni-
verse in terms of naturalistic, social, and metaphysical con-
cepts that are derived from very early philosophies as well as
from Confucianism and Taoism. (Systems of classificational
equivalence sets are to be found in the history of every society
in the world; Western readers need only be reminded of the
“earth, air, water, and fire” classification of alchemy.)

There are eight trigrams, and they are listed with their names
and primary associations (Wilhelm 1967 (1923):725-27):

111
THE CREATIVE, Heaven

010
THE ABYSMAL, Water
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100
KEEPING STILL, Mountain

001
THE AROUSING, Thunder

110
THE GENTLE, Wind

101
THE CLINGING, Fire

000
THE RECEPTIVE, Earth

011
THE JOYOUS, Lake



The hexagrams are grouped into “houses” of eight members
each:

1. The House of the Creative
1.1 The crREATIVE is Heaven 111 111
1.2 Heaven with Wind is COMING TO MEET 111 110
1.3 Heaven with Mountain is RETREAT 111 100
1.4 Heaven with Earth is STANDSTILL 111 000
1.5 Wind with Earth is CONTEMPLATION 110 000
1.6 Mountain with Earth is SPLITTING APART 100 000
1.7 Fire with Earth is PROGRESS 101 000
1.8 Fire with Heaven is POSSESSION IN GREAT MEASURE 101 111
2. The House of the Abysmal
2.1 The ABvSMAL is Water 010 010
2.2 Water with Lake is LIMITATION 010 011
2.3 Water with Thunder is DIFFICULTY AT BEGINNING 010 001
2.4 Water with Fire is AFTER COMPLETION 010 101
2.5 Lake with Fire is REVOLUTION 011 101
2.6 Thunder with Fire is ABUNDANCE 001 101
2.7 Earth with Fire is DARKENING OF THE LIGHT 000 101
2.8 Earth with Water is THE ARMY 000 010
3. The House of Keeping Still
3.1 KEEPING STILL is Mountain 100 100
3.2 Mountain with Fire is GRACE 100 101
3.3 Mountain with Heaven is TAMING POWER OF THE

GREAT 100 111
3.4 Mountain with Lake is DECREASE 100 011
3.5 Fire with Lake is OPPOSITION 101 O11
3.6 Heaven with Lake is TREADING 111 011
3.7 Wind with Lake is INNER TRUTH 110 011
3.8 Wind with Mountain is DEVELOPMENT 110 100
4. The House of the Arousing
4.1 THE AROUSING is Thunder 001 001
4.2 Thunder with Earth is ENTHUSIASM 001 000
4.3 Thunder with Water is DELIVERANCE 001 010
4.4 Thunder with Wind is DURATION 001 110
4.5 Earth with Wind is PUSHING UPWARD 000 110
4.6 Water with Wind is THE wWELL 010 110
4.7 Lake with Wind is PREPONDERANCE OF THE GREAT 011 110
4.8 Lake with Thunder is FOLLOWING 011 001
5. The House of the Gentle
5.1 THE GENTLE is Wind 110 110
5.2 Wind and Heaven is TAMING POWER OF THE SMALL 110 111
5.3 Wind with Fire is THE FAMILY 110 101
5.4 Wind with Thunder is INCREASE 110 001
5.5 Heaven with Thunder is INNOCENCE 111 001
5.6 Fire with Thunder is BITING THROUGH 101 001
5.7 Mountain with Thunder is CORNERS OF THE MouTH 100 001
5.8 Mountain with Wind is wWorRK ON WHAT was sPorLEp 100 110
6. The House of the Clinging
6.1 The CLINGING is Fire 101 101
6.2 Fire with Mountain is THE WANDERER 101 100
6.3 Fire with Wind is THE CALDRON 101 110
6.4 Fire with Water is BEFORE COMPLETION 101 010
6.5 Mountain with Water is YOUTHFUL FOLLY 100 010
6.6 Wind with Water is DISPERSION 110 010
6.7 Heaven with Water is CONFLICT 111 010
6.8 Heaven with Fire is FELLOWSHIP WITH MEN 111 101
7. The House of the Receptive
7.1 THE RECEPTIVE is Earth 000 000
7.2 Earth with Thunder is RETURN 000 001
7.3 Earth with Lake is ApProACH 000 011
7.4 Earth with Heaven is PEACE 000 111
7.5 Thunder with Heaven is THE POWER OF THE GREAT 001 111
7.6 Lake with Heaven is BREAK-THROUGH 011 111
7.7 Water with Heaven is warTing 010 111
7.8 Water with Earth is HOLDING TOGETHER 010 000
158

8. The House of the Joyous

8.1 THE jovous is Lake 011 011
8.2 Lake with Water is OPPRESSION 011 010
8.3 Lake with Earth is GATHERING TOGETHER 011 000
8.4 Lake with Mountain is INFLUENCE 011 100
8.5 Water with Mountain is OBSTRUCTION 010 100
8.6 Earth with Mountain is MODESTY 000 100
8.7 Thunder with Mountain is PREPONDERANCE OF SMALL 001 100
8.8 Thunder with Lake is THE MARRYING MAIDEN 001 011

I have discovered that the arrangement of the hexagrams in
houses is completely determined by ATO relations. The struc-
ture is a kind of 8 X 8 array in which each element is a hexa-
gram and each column is a house. The term “*product” indi-
cates the result of any computation with ATO logic. Any
house may be transformed into each of the others by taking
the successive *products of its elements with each of those
hexagrams whose upper and lower trigrams are identical.
These doublet hexagrams actually function as ATOs. For
example, The House of the Abysmal may be transformed into
The House of Keeping Still by taking the *product of each of
its hexagram elements and the ATO hexagram 001 001:

*010 010 100 100
010 011 100 101
010 001 100 111
010 101, 001 001 = 100 011
011 101 101 011
001 101 111 011
000 101 110 011
000 010 110 100

Again, The House of the Joyous may be transformed into The
House of the Arousing by taking the *product of its hexagram
elements and the ATO hexagram 101 101:

*011 011 001 001
011 010 001 000
011 000 001 010
011 100 , 101 101 = 001 110
010 100 000 110
000 100 010 110
001 100 011 110
001 011 011 001

Furthermore, all hexagrams occupying the same row position
in the house classification can be calculated by the method for
computing verbal analogies described above. Each trigram
component of a hexagram is associated with a verbal image.
If we take the *product of the upper and lower trigrams to
generate an ATO and then take the *product of this ATO and
each of the eight trigrams, we generate eight parallel row
entries in the house classification:

4.2 = Thunder 001

Earth 000’

ATO = *(Thunder, Earth)
= *(001, 000)
= 110

Thunder Fire 001 101

Earth  ? 000  ?

*(Fire, *(Thunder, Earth) )
*(Fire, 110)

*(101, 110)

100

?

But 100 = Mountain.

Therefore, Thunder Fire
it = 4.2 ::6.2.

Earth Mountain
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