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The electronic computer is made up of crystalline,
solid-state semi conductors. The atoms 1in a crystal are
arranged in rigid arrays known as lattices. The inter-atomic
forces that hold the lattice together usually make crystalline
materials very strong. Most metals, £for example, are
crystalline. The human nervous system, in contrast, is made up
of colloids, 1l.e., amorphous, often Jjellylike materials in
which atoms and large molecules are suspended at random. There

is no lattice structure in a colleid.

Electronic computers carry information as a flow of
electrons between atome in the crystal lattice. Crystalline
"brains” are therefore very fast. The human brain codes ite
information as a relatively slow flow of atoms and molecules
distributed haphazardly throughout the colloidal mase. The
movement of these asatome can be enhanced or inhibited by
chemicals, Information transfer time is slower because it is
chemical in nature rather than atomic. I+ may involve the
movement of electric charges from ionized gelatinous molecules

to others, or the movement of ionized molecules within the



gelatinous mass. Or it may consist sinmply of the chemically-
induced movement of molecules from point to point. Our nerves
use two 1types of data carrier: large molecules called

neurotransmitters, that flow across the synapse (or gap)
between nerve «cells, and charged atoms called ions that move

along the nerve to generate an electrical impulse.

The brain is presently one million times slower than
computer hardware and this time-response gap is likely to
increase in the next few years as faster hardware ies developed!
While the energy demands of hardware are decreasing as hardware
regponge Lime gets shorter, human beings continue to require
enormous amounts of energy for informstion transfer because of
the slowness and marsive nature of +the molecular information

carriers.

There is an important similarity in the way
crystalline and colloidal systeme ZLransmit information. Both
seem to operate using the binary code. Data in a computer are
broken into "bits". An electronic circuit is switched on or
off, and all information, no matter how complex, is recorded in
thie two-unit code. BSimllarly, & neuron in the nervous syetem
either fires an electrical impulse or it does not. There are

no in-betweens.



However, crystalline and colloidal brains process
information very differently because of their contrasting
structures. Because nerve cells operate by the movement of
large, slow atoms and molecules, their reaction times are

measured in milliseconds, (i.e., thousandthe of a second). The

fastest nerve cells carry electric code impulses at
approximately iwenty meters per second. The modern crystalline
computer operates in picoseconds, (i.e., a thousand billionths
of a second). This is a difference of a billion times, or nine
orders of magnitude! This 1is why a single computer can
operate in a "time sharing” mode, in which many humans work

with it at the same time.

Furthermore, a billion times per second is no longer
considered to be the upper limit of computer processing speeds.
Recent observations indicate +that on the surfaces of the
newest semi-conductor materials, tiny magnetic elements can be
geen switching (admittedly in an uncontrolled way) at rates
approaching one trillion times a second. Computers are now
becoming so fast at calculating that the signales leaving the
central processor and travelling at roughly the speed of light,
&imply cannot get away quickly enough, and are overtaken by the

onrush of fresh calculations, i1.e., an electronic "log jam"!
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As the electrons flow through computer circuitry at
thege awesome epeeds, the speed of computation ie limited only
by the speed of light, i.e., 298,117,000 wmeters per second.
For this vreason, lasers and computers have their future linked
in several ways because lasers can transmit data &as aquickly as

computers can generate it.

On the other hand, the interaction between a computer
and the world of human beings proceeds at an excruciatingly
slow rate. The computer is both much faster than its input and
output devices and much faster +then +the human being who is
working with 1it. From the human view point, a computer scems
0o operate inetantaneously; push the butten and the answer
appears, even ‘though the computer may have gone through a
million caleulations. From the point of view of a computer,
communicating with a human being takes & long time. Even if it
had a direct link to the human nervous syetem, a computer muast
£111l send its information =& billion times slower than it is
capable of doing, and then wait the human equivalent of six

vears for a reply!l

1 "The ok o COME ers s s", (1978), ed.
Owen Davies, Toronto, General Publishing Co. Limited,
rp. 44 and 45



Although digital electronice presently dominate
computing, it is not +the only way that machines handle data.
Optical devices process information by manipulating beams of
light. The attractions of optical c¢circuits are that they are
faster =snd they can process data 1in parallel. Electronic
switches are slower than the fastest optical type. However, a
more serious 1limit on the speed of electronic circuits is the
time it takes electrons to move from point to point. Light
travels more daquickly through air and optical fibers than
electrons can through wires. Light can also travel a more
direct path between two points than electrone, which often
follow circuitous routes to pravent interference bhetween
circuite. Virtually sll electronic computere sre sequential--

they perform one operation at a time. A single optical
device, esuch =ss a 1lens, can process information from many
inputs =t once. Optice also =llows circuits 1o have more
connections bhecsuse photons do not carry any charge. Light
gignals -- unlike electrical currents -- do not interfere with

one another if their paths come cloge or Ccross.

1f the computer ig to become an effective
intellectual tool for the judiciary and +the legal profession,
the "interface” between the computer hardware and the judge or
lawyer will have to he grestly improved. Otherwise, these

professionales won t be able tfto use fully the speed and



infallible memory of the hardware. At the present moment, the
most used means of communication with the computer is still
through a keyboard consisting of a series of keys or switches,
each of which sends a single symbol to the hardware circuitry.
The keyboard serves to instruct the hardware to add to or draw
from a memory peripheral such as a disk or tape. This is
extremely slow when compared to the capability of most

computers to assimilate data.

Today, a simple personal computer is capable of
accepting data at a rate of at 1least one hundred thousand
bytes per second, By punching a keyboard as quickly as
rogssible, an expert typist can create an input rate of perhaps

ten (10) bytes per esecond, considering that each key depression

T

generates eight (8) bits. On the average, it might run one (1)
byte per second over a period of several minutes while the

pereon keying in the information etops, thinke, reviews sand

corrects in their own mind before entering another symbol into
the computer via the keyboard. Thus, a key operator in a sense
utilizes only a one hundred thouesandth of +the computer’ s
potential! Although the input of data to computers from the
exterior world is at present in & very primitive state, there
will eventually be a proliferstion of input devices that will

permit the computer to detect sounds, smells and visual
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images. The range of sensory input ' will more and more closely

approach that of human beings.

A "bit" is a measure of amount of information, Jjust
as a liter, a kilogram and a meter measure volume, weight and
length respectively. One bit is simply a choice between two
equally probable messages. It is a "yes" or "no" answer to the
hypothetical question: “Is it this one?". The answer "yes"
resolves all uncertainty in the mind of the person receiving
the message because he or she knows which of the twe possible

messages is the actual one. The answer "neo" also resolves his

uncertainty, because he or she Rnows the actual message 1e not

the first but the second alternative, Thies is A& highly
vergatile code because 1t needs only two symbols: "1" feor
"Yes" and "0" for "Ne". A "byte" is a sequence of eight bits.

A  human being 1is trapped with &an eye-brain-hand
syetem circuitry and its associated long-action timee. The
reception of a visual stimulus from a computer screen requires
about twenty (20) milliseconds. I1ts +transmittal through the
nerve fibers and synapses to the brain tsakes about two (2)
millieeconds. The excitation of the brain's cortex by the
stimualus requires about another thirteen (13) milliseconds,
i.e., it takes a person a total of approximately thirty-five

(36) milliseconds just to reamlize that something has been seen!



Under less than ideal conditions, i.e., with background noise,
distractions and estress, this delay can be as mach as one

hundred (100) milliseconds.

Although the eye-hand reaction is perhaps the fastest
reaction mode of the brain, from the time a visual stimulus is
presented to a human being approximately one hundred and
ninety-five (195) milliseconds elapse before the hand of that
person can move in reaction to the stimulus. In that same
time, a personal computer can perform about one million
operations and deliver twenty-five thousand bytes of
information te an output port! If the computer hardware could
gsomehow be linked more intimately with the user, it appesrs
that the hardware would still have 1little trouble Kkeeping up,
eXxcept perhaps when engaged 1n heavy calculations or large-
ecale retrieval from outside data bases. In fact, it could do
this with lots of +time 1left over for conducting ite own

housekeeping opersations. 2

Degpite the relative elowness of the human eye-brain-

hand circuitry, Jjudges and lawyers can convert information into

knowledge more quickly by using both their eves and their hande

3 STINE, G. Harry, (1984), “"The Silicon Gods",
New York, Dell Publishing Co., Inc., p. 113
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than by using their eyes only. Attorney Ken Chasse puts it

this way:3

“You think better by using your hands. If you write
while you think, your thinking 1is c¢learer, more
exact, and progresses more smoothly. This is the
case because your eyes see a physical representation
of your thoughts, and use of your hands places ideas
more firmly in your memory, and your thinking is more

logical because of the structures IiImposed by
language. But, hand writing is often too slow for
one ‘s thinking. The speed of a good word processor

is therefore Iideal for thinking and composing. On
my word-processor I can type as fast as I can compose
my thoughts into words. And because I can see what I
compose as I compose 1it, I can correct and amend my
thinking and my words -- the mechanisms for making
corrections on a word-processor are very fast. You
think better using your hands; and you can think best
1f you use your eyes while you use your hands--
hands for information creation; eyes for Iinfermation
feedback. The hand-eye coordination makes the brain
more powerful and more creative; the word processor
makes it all the more possible.”

Many Jjudges write their first drafte of lengthy
Judgments by hand instead of dictating them. While writing by
hand 1is clearly slower than dictating, it frequently offers
significant advantages. Among these ie the ability +to reflect
onn what has been written in order to contextualize what needs
to be done. Some judges have now taken the next step by typing
their cown draft on a word processor or personal computer. Work

product is delivered in =& faster and nester manner, &and the

zbility to “see” in type what the judge is trying to say often

3 "Centralized Legal Research is for Every Law Office™,
(1985) 1 Canadian Computer Law Reporter, p. 22
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helps shape his or her thoughts. As a result, the work
requires far fewer drafts. The gains achieved by avoiding
additional drafts often outweigh the extra time consumed in

composing the first draft in this fashion.

For lawyers, it should be noted that if the signals
flowing to the brain for decision-making end hefore the
signals involved with action based on the decision begin,
probability 1ie high that the person will take the correct
action. However, if the decision-making signals persist after
the action signals begin, the probability of error is high.

de the

il

In other words, 1f = lawyer is not sure he or she hee m
right decision, he or she will continue to worry sabout it while

taking whatever action seemeg to be immediately appropriate.

Ae already mentioned, computer hardware uvueually worke
by gerial technique, i.e., on-off data bite follow one snother
in a sequence in the channel or wiring between one part of the
hardware and another in saccordance with the instructiong from
the goftware. The brain also operates on = sgimilar binary or
on-off system, but ¢ different level. The opersting module
of organic eystems ie the neuron or nerve cell which can be

made to gate” or "burst” once; then it reguires time to relax
and renew ite charge. The responee time (or relaxstion time)

of A neuron is mbout Z0 milliseconds. It transmite one bit of
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data, then can’'t transmit another wuntil about twenty (Z0)

milliseconds have passed =mnd 1t has had time to reload or re-

cock itself.

The basic gate element of the Dbrain is the neuron.
It is significantly different from the solid-state crystalline
semi-conductor gate because a neuron can be gated by many other
neurons and can itself gate or inhibit gating of multipile
neurons. This 1is the ©basis for the incredible parallel
operating complexity of the brain. A signal that is too big or
too complex to be sent down the strictly 1limited information
channel of &a =ingle neuron chain is split into & number of
gemaller signals. These are transmitted down parallel or side-
by-side channels gimaltaneonsly (or nearly so) and &re
recombined at the other end of the channel. The net effect ig
that & person can view a pattern in ite entirety, making

decisione based on the whole as well ar the parte.

Nerve cells are not all alike. Their very
differences consgtitute the coding eystem by which the brsain
processes information. This mualtichannel system is the secret
of the nervous system and differentiastes it from all our
communication artifacts such as the telephone, the television,

and the computer. Brain programs are only partly like the
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algorithms of computer software in . which every step is

logicals,

Scientists are now learning some lessons from the
fact that the brain processes information in ways which are
peculiarly (even perversely) human, rather than mechanical in
the old sense. For example, they have made the paradoxical
discovery that forgetting servee a very important function and
is a bi-product of learning. As a result, computers are now
being programmed to forget selectively just as the brain does,

rather than store every item of information in their memory.

Human memory doesg not store information infallibly
and reproduce it impeccably merely by organizing it according
to uniform and highly constrained sets of rules. At first
eight, 1t seems incredibly inefficient of evolution not to have
developed an autonomous mechanism of that sort, i.e., one
unaffected by context, use and personal meaning. On further
consideration, however, such & type of memory has only surface
conveniences. Human beings are not designed +to function
uniformly. Their euccesse as & species arises in part from

their lack of specialization. Mechanical accuracy is not what

humzne are best at, and it ie not what most vpeople want to be

4 YOUNG, J.2Z., (1978), "Programs of the Brain”,
New York, Oxford University Prese, p. 6
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best at. .The brain is not a device for processing information
in a one-dimensional, linear fashion only. Unlike the
computer, which is subject to very 1little "noise” in the form
of electrical interference and which works by performing a
long chain of simple operations at high speed, the brain is
both "noisy"” and slow. However, it uses its colossal number of
components to pass information along many different channels at
the same time. The brain 1is probable rather than certain in
its action, arriving at many answers, some more nearly correct
than others, and these answers are modified continually by

feedback of new information.

Unlike the highly uniform parts of & computer, nerve
cells are highly individual. No two cells are exactly the
game, nor do they respond to the same incoming infeormation in
the same way. The system 1is extremely redundant, vyet

extraordinarily divers.5

The more complex is any system, the more likely it is
that one of its parts will malfunction. FRedundancy is a mesns
of keeping the gystem running in the presence of malfunction.
To understand a complex system such as a large computer or the

human brain, one cannot use ordinary formal logic, which deals

5 CAMPBELL, Jeremy, (1982), "Grammatical Man",

New York, Simon & Schuster, Inc., p. 227



with events that definitely will hsappen or definitely will not
happen. A probabilistic logic 1is needed, one that makes
statements about how likely or unlikely it is that various

events will happen. The reason for this is that computers and

living organisms must function reliably ag a whole, even though
each of their component parts cannot be expected to perform

perfectly all the time. The parts function correctly only with
a certain probability, and this probability must be built in to
the logic of the system. The aim is to ensure that even if
gingle parts are very likely to malfunction, the chance of the
entire system breaking down 1is reasonably emall. As systems
become more complex, thils statietical property of overall
reliability =s oppoeed to the reliability of individual parts,

becomes increseingly important.s

When communications between the centers in the brain
break down, it may be due either to direct damage to a center
of grey matter or to damage to the wiring between the centers.
However, the connections between centere are often redundant,
g0 that when damage occurs, meessges can  be pent through
alternate connectione. Thus the brain has an amazing adaptive
capacity that is sometimes referred to as "plasticity”. When

the brain ies working at its usual busy level of performance, it

6 CAMPBELL, Jeremy, op. ¢it., supra, note 5, p. 104
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can be thought of as & three-dimensional layout of electrical
switchboards in which many different areas &are receiving
negsages, “lighting up" and sending messages back in

response.

As the brain becomes better understood, its special
ways of generating knowledge are seen as being quite dissimilar
to those of computers in many important respects. Computers
are good at swift, accurate computation and at storing great
masses of information. The brain, on the other hand, is not
as efficient a number cruncher and its memory is often highly
fallible; a basic inexactness 1e built into its design. The
brain's strong point is 1te flexibility. It is unsurpassed at
making shrewd guesses and at grasping the total meaning of

information presented to it.,%

The qualitative superiority of the brain over today’'s
computers ie even more estriking than ite compactness. Every
cell, in the brain is directly connected to many other cells,
in some cases to as many as 100,000. As a result, when we send
# conscious 1impulse down to the recesses of memory to summon

forth a point of information, the c¢cells in which +this

7 ANDREASEN, Nancy C., (1984), "The Broken Brain",
New York, Harper & Rowe, p. 91

8 CAMPBELL, Jeremy, op, c¢it,, supra, note 5, p. 190

(e
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information is stored communicate on a subconecious level with
thousandes of other cells, and a wealth of associated images
pours out at the conscious level of thought. The fruits of
thig eaubconscious activity are intuitive insight, flashes of
verception &and creative inspiration, all made possible by

countless connections among the cells?9.

The human mind reflects, i.e., 1t procesgses knowledge
and is aware of the fact that it is doing so; today s computer
still only processeg data. There is a correspondence between
knowledge and data but they must not be confused. Failure to
establish this distinction leade to an informal identification
of computers with humsns. This identificstion sppeare in our
every day language, where the game words are uged to degignate

both functione of the human mind and functions of the computer.

Programming codes are often called "languages". The
computer ieg saild to "read" data. In fact, resding is = process
of the intellect, the procese which traneforms the read data
into knowledgs. By contrast, the computer only stores data.
The computer 1g said to "write" dsata, but writing 12 a human
activity. The writer expreeses s part of hie knowledge in a

static langumge, while the machine 1e capable only of printing

3 JASTROW, Robert, (1981), *© te YOI s
in the Univerge”, New York, Simon & Schuster, p. 143
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data. Similarly, it is said that the computer has "memory".
In fact, it has only storage unite which are capable of storing
quantities of data, and retrieving it with almost perfect

reliability. In contrast, the human memory has an

ot

extraordinary ability to associate new Kknowledge with the

knowledge it already has but is often quite unreliable.

One speaks of ‘“smart” terminals when in fact such
devices are merely connected machinese capable of a certain
anount of data processing. One speaks of mechanical “"brains"”
when in fact we are talking about mere circuitry, however
complex. Only humanes have brainsg and intelligence, and only
humans can be stupid and migtaken. A computer can break down,
be given &an incorrect program, or given incorrect datz, but it

cannot be stupid or mistaken.10

It would appear that 1t 1s impossible to construct
correct =smnd highly efficient solutions to computing problems
without using & strictly 1logical approach. It ias also quite
<lear that human beings &are incapable of completely logical
behaviour. Indeed, strict 1leogic 1in the context of human
behaviour is often the exact opposite of reason and common

gense., It must aleo be remembered that there is a fundamentsal

10 WARNIER, Jean-Dominigue, (1986), "C ute QI E
Intelligence”, New Jersey, Prentice-Hall, p. 10
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difference between the actual knowledge possessed by s human
being and the written expregsion of that knowledge. The nature
of a human being and the nature of a machine are fundamentally
different. Computers deal with data, frozen and static, while
human beings think, discover the world around them and share

ideas and feelings by many means other than language. The

result is the creation of schools of thought, of cultures and
of civilizations. The study of individual human beings will
never be sufficient +to completely explain the 1life and

evolution of the human species.

Why are human beings incapable of acting and
reasoning in a strictly logical way? There appear to be at
least two reasons and these reasons are entirely independent of
each other. Firstly, the universe in which humans 1live is
constantly changing. Although it is not always noticeable, the
world 1s evolving, and the saying that "There is nothing new
under the esun" is quite incorrect. Secondly, human beinge are

only partially aware of the framework in which our lives smre

lived, and thies framework is conetantly evolving.

These reasonse oblige human beinge to 1live with risk.
There are no actione which are logically necegeary. Decisions
are not taken having considered sll of the facts (as lawyers

and Jjudges sometimes say). If full knowledge were required for



every decision, no decision would ever be made. Humans do not
live according to logical precepts, but rather using
intelligence and common sense. While these may sometimes make
use of a certain amount of logic, it has nothing to do with
rigorous mathemsatical logic. All human activity begins and
develops &s a result of decisions made with human objectives

and motivations in mind.

Decisions are made by human beings who use their
knowledge to evaluate a given situation and then decide what *o
do. A decision is never strictly logical and is often reached
in a way that does not obey the laws of probability. The
pereon wWho makes a decision c¢an never prove (in a rigorous
sense) that the decision is not mistaken. It is only poseible
to justify the decision by describing the reasons that led to

it.

to _sautomate the process of decision making. All decisions are

to some extent arbitrary, and their correciness forever open 1o
discussion. Controverey among hietorians about the correctness
of decisions taken centuries mgo is proof of thie, e.g., 1t is
still remsonable +to ask whether Caesar was right in invading
Gaul! All decisions, ©because they are made by human beings,

include an emotional component. Indeed, the value of decisione
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comes from the very fact that they can be made only by human
beinge and that they are intelligent =acte not strictly in the
logical domain, although they may (and should) be the result of

careful thought and reflection.

As to the possibility of the Judiciary using
computers for judicial reasoningil:

"...the judge s unconscious "philosophy’, (even if he
does not know he has a philosophy, or tries to
suppress 1it), 1is the decisive fact. His insight of
desirable consequences will generally "fill the
gap". He cannot, after his long experience, fail to
have a pretty accurate pattern intultive (not
emotional) of relationships iIn his mind -- have a
truer view about law than any other person 1n the
system as 1t heads towards development. He remains
human and is no computer. Insights &govern his
‘dynamic Kknowing” ~-- Improving with time -- leading
to higher and higher insights as time goes on. It
was Holmes J. who declared "I care nothing for the
systems, only for the 1nsights". They increase the
probability that, at least, no one could do any
better. We can grasp meanings because we have a
"common memory' of a sound pattern of legality.

Insights include qualities that are purely human such
as compassion, desirable human goals, honesaty,
intuitions based on cultural traditions. One
appalling new perlil 1s that the technocrats are
trying to fix "concepts'" at a non-human level of what
the computer can be Iinstructed to employ as an
instrument for decliding "desirable"” goals and ideals.
Many Americans are hoping to make computers
"artifilcially intelligent', so that they alone could
solve our major political, social and philosophical
problems. That means, of course, that the programmer
Imposes his own view of what 1is desirable and
scientific. He needs ironclad terms that will not

11 MAHER, Frank, "Words, Words, Worde", (1984) 14
Melbourne University Law Review, p. 468 at 504



vary -- as with the behaviourists -- yet his personal
blas can affect his programming.
Wisdom 1s ignored or deprecated -- ag are our ideas

of the ‘'"Jjust'", the "decent', the "good" by those who
regard human belings as highly complex machines.
Donoghue would not have been declded as it was by
such mechanical reason: 1t included our old ideas of
concern for "neighbours’ and common sense. There 1is
nevertheless a manla 1n some quarters for the rigid
concept, the rigid linear thinking process, the
abolition of paradoxes and the random. (One expert on
computers, Joseph Weisenbaum, vigorously assails this
“scientific arrogance’. He cites the sensible
response of & wise English commentator of the perils
of ignoring value Insights. Lawyers must be aware of
computerized law in thls respect, of the concepts and
language and subtle reasoning which are 1in danger of
being destroyed for the convenience of computer
planners acting on their own materialist ideas of
good and bad. "

A logical choice cannot really be executed by a human
being, since the human is =&always free to meke a decision
opposite to that indicated by purely logical considerations.

This 1

o

of fundamental importance becaunse the computer technologist and
the lawyer and judge using the computer must together make the
decisione leading to the creation of computer systems that will
implement these decisions. The deciesions are implemented by
the computer aystem by executing the logical cholces that
govern the storage, transmission and transformation of the
data 1in the systemn. Thie data, made &available at +the
appropriate time and place and in the appropriate form, will be

uneed to provide information needed by judges and lawyerse 1in
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order to make vet other decisions. In short, human beings

decide. while machines execute dnstructions apnd logical

choiceg.12

With the advent of the digital computer, it is not
difficult to understand the confusion that has arisen between
deciesions and logical choices. However, it is crucial that
human beings rid themselves o©f this confusion and keep
constantly in mind the fact that the logical choice is always
the result of a vricr decision. This clearly shows the

subordinate position of the computer: the computer is not

responsible. 13

The computer revolution 1s eessentially an extension
of the 1left-brain evolution. Computers are actually extending
the abllity to do abstract logical thinking. While computers
are still inadequate for the kind of thinking done by the right
brain, they can do most left-brain taskes a millicn times faster
than the human brain and have already made ohsolete many pure
left-brain clerical Jobs. Any Job that only reguires following

well-defined 1logical rules 1s generally better done by &

12 WARNIER, Jean-Dominiaque, op., c¢it., supra, note 10,
r. 44

13 WARNIER, Jean-Dominique, op. c¢it., supra, note 10,
p. 102
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computer. Since computers "think" in digital words, they are
subject to the same limitations as people thinking in words;
the words must be handled sequentially one at a time so that no

flexible process similar to intuition is poesible. 14

Just as mankind's great leap from the stone age was
based on the synergy of the left and right brains, further
progreses in the computer age will be based on & new kind of
synergy of humans and computers. This new order will require a
new kind of +thinking and a new emphasie in education and
profegsional training. The present verbal emphasis in legal
education has =lways produced a few crestive individuvale and a
large majority of people who are uncreative, but sitrong in
left brain ekille. Thie hsas historically been acceptable
because there were a large number of uncreative clericsl jobs

that required these skillels,

In the future, however, those jobs will be done by
computers. Formal profeseional training must therefore change
ite emphasis and concentrate more on development of those
rarticular gkills that are poorly done by computers,

Development of creativity and holistic thinking ability ehould

14 BLAKESLEE, Thomas R., (1930), "The _Right Brain",
New York, Berkley Bookse, p. 111

15 Ibid., p. 11z
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have +top priority. While routine calculation ekille are no
longer important, the left brain's ability to translate the
right brain’e 1intuitive insight into logical verbal sequences

remainsg extremely important .18

The right brain has the creativity to bridge gaps and
make intuitive breakthroughs, but it cannot test that
intuition or communicate it to other people or to computers.
The left Dbrain has access to the intuitions of the right brain
and can test them and convert them to human language and to the
logical 1language of computers. The computer augments the
gbilities of the left brain with great accuracy and with speed

s million times fasteri?,

As computers continue to improve in sepeed and
capacity it becomees more and more important for Jjudges and
lawyers to fill the c¢reative roles of (1) analyzing the
computer-stored information, (2Z) creating knowledge and (3)
applying innovative solutions to Dpeople’s problems. With
routine linear thinking 1left to computers, litigants &and
c¢liente will have 1little need for “human computers” with

atrophied right brains. 13

18 I1hid.
17 Ibid,, ». 113
18 1bid



The creative human personality has a nuamber of common

psychological +traite +that are shared by both artiste and

scientists, indeed, by all creative people:

1.

]

(%]

A strong commitment to a personal aesthetic. This is
the drive +to vwreet, order, simplicity, meaning,
richness or powerful expression from what |is
seemingly chaos. Creators have a high tolerance for
complexity, disorganization and asymmetry. They
often enjoy the challenge of cutting through chaos
and struggling toward resolution and synthesis.

The ability to excel in finding problems. By asking
the right questicon and finding the right problem,
cregtors can define and "see” the boundaries of their
fields that can he extended or broken.

Mental mobility. Thie allowe creative people to find
new rerspectives on and approaches to problems.
Creative pecople have a estrong tendency to think in
terms of oppogltes and contraries while they seek a
new eyntheeis of ideas. They often think in
analogies and metaphore and challenge assumptions.
The willingness to take risks. Creators conetantly
gseek excitation and stimulation. Along with risk
taking come the acceptance of failure as part of the
creative quest and the ability to learn from such

failures.
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Objectivity. Creative people not only scratinize and

judge their idess or projects, they aleso seek
criticism.
6. Inner motivation. Creators are involved in an

enterprise for its own sake, not for school grades or
pay cheques. Their catalysts are the enjoyment,
satisfaction and challenge of the work itself.

These traits are hardly the stuff of computers!

Compensatory brain mechanisms enable older
professionals to perform as well as younger ones -- if the work
involves 1intense concentration rather +than memory, sensory
ekills or rapid motor movemente. Although the brain forme
prlaquees and lesions as & pereon ages - effectively reducing the
actual amount of the nerve cells present - it compensates for
that loss by increasing the connections among the remaining
cells. Therefore, a sixty-year-old lawyer is able to sustain

the same attention span ass his thirty-year-old colleague.

The brain actually suffers "software" degradation sas
# result of idleness and lack of inputs. Lack of stimuli
cauges humans to exhibit “eensory" deprivation sgyndromes. On
the other hand, computer hardware can wait on estandby

indefinitely ag long as it 1s provided with energy.



28

law office or court house

o

Automating any Jjob in
requires that the entire task and all its constituent elements
and variables be totally understood by a human brain at the
start. It must be possible to "write the mathematical model™.
Every part of the task, 1.e., everything that changee or might
change, and every possible failure must be known and understood
so that the task «can be reduced to a mathematical equation.
buch equation is Dbasically a written analog or shorthand
expression relating to the real world. Nothing can be properly
automated unless all the variables and their mutual effects on
one another are first totally understood by a human being.
There are still very few +taske, operations or technigues
regpecting the proceesing of information and the developing of
knowledge in the legal profegegion that are yet understand

completely enough to entrust them entirely to a computer.

Computers cannot straighten out 8 syetem or
organization by eimply taking over the mansgement of that
ayetem. A computer 1e& merely an intellectusl tool to permit
the use of the mind more efficiently and effectively. If
humane are having trouble operating or controlling & systen,
that uesually means they don't yet fully understand the system.
Use of a computer under thege circumstances will simply epeed
up_the error rate because the computer software will contain

all of +the non-understandinge, misunderstandinge, prejudices
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and incorrect or incomplete data that is causing a problem with

the system in the firet place.

Computers store data very effectively. However, ae
very few ©people have yet written intelligent software to
organize the data, retrieving useful information is sometimes
no easier than the old way of going through the files with =&
good file clerk. The legal profession and the judiciary need
software with a new and more efficient approach. Lawyere and
judges today need programs that the software industry is still
not yet prepared (or able) to create. This is the reason why
o many law offices and court houses are exassperated by their
own data processing departmente. BSoftware developers currently

mast anticipate all the uees of that esoftware ahead of time.

It shoud be remembered that today s computers don’t
know what they know, 1.e., the content of data means nothing to
the machine. Without an artificial intelligence capsability,

the computer has & great deal of information but no kKnowledge.

However, the initial enthusiasm surrounding fhe possibility of
developing computers with "artificial intelligence” has
recently been somewhat tempered by the realization of the
enormity of the task. Most of these efforts are now being

concentrated on developing “"expert” systems.
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There ie an important distinction between
intelligence and expertige. As these terms are generally used,

they connote related but quite different things. Intelligence
has to do with =bility to 1learn; expertise connotes knowledge
that one has already acauired. Intelligence refers to general
intellectual competence; expertise connotes in-depth
understanding of a specific domain. Intelligence rests on a
set of cognitive abillities for abstraction, classification,
generalilization, drawing inferences and analogies; expertise is
the ability to access and apply information about a given topic

on demand.

The following should be included among thinge that an
expert should be able to dol9:

"-Assimilate new Information and revise or enlarge
one ‘s knowledge base 1n one s area of expertise.

~-Tell the difference between other experts and non-
experts in the area.

-Discriminate among levels of certainty with respect
to elements 1In one’'s knowledge base; qualify one’'s
answers to questions with reliable Jjudgments of their
dependability.

-{Jse Information Iinferentially to answer questions
the answers to which cne has stored only implicitly.

-Recognize contradictions within one’'s own knowledge

13 NICKERSON, ERaymond 5., "Us] Q uters: I
e 8 i rmation Svetems', (1986), Cambridge,
p. 305
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base or between one’'s knowledge base and new
information.

~Perform adequately under conditions of uncertain or
Iincomplete information.

~Recognize when one needs additional information in
order to solve a particular problem, and, usually,
know whether that information is obtainable.

~Know whether a problem one has been asked to solve
is sufficiently unambiguous and well formed to be
approachable.

~-Explain what one Is doing and why.
-Understand the limits of one s own expertise.

To amplify on the last item: one very important type
of knowledge that an expert has 1is knowledge of his
own knowledge vis-a-vis his area of expertise. He
knows not only what he knows but, Iin a sense, what he
does not know, Further, he can distinguish, within
limits, between what he does not know and what 1s not
known. The expert has a model of his area of
expertire, of his own knowledge, and of how the one
relates to the other. For example, with respect to
questions he cannot answer, he should be able to
distinguish among (a) nonsensical questions, (b)
questions that de not relate to the doemain, (¢)
meaningful questions the answers to which are likely
to be known by other experts within the domain, and
(d) meaningful questions the answers to which are not
(yet) known by anyone--that is, questions that exceed

the knowledge base of the domain. In short, an
expert should be able to make Judagments of
meaningfulness, relevance, difficulty and

answerahility. "

The ability to modify rapidly its own software mey
one of +the most important factore in an entity’s
lligence. The manner in which the eystem' s software hze

written will affect the entity’'s capacity to adjust to
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novel happenings in its environment. The more efficient a
software is (i.e., the more guickly it rune, the less prone it
is to errore and breakdowns and +the lese “program space’ it
occupies) the more intelligent the entity. The bigger and
wider the range of programs with which a syetem ie equipped and
with which ite central processor can cope, the more intelligent

is the creature.20

Doubts about the computer as the guiding model of
human thought stem from the two (2) principal considerations.
Firstly, the community surrounding a cognizing individual is
critical. From those arocund them human beings come to
understand which sorts of views are considered acceptable,
which are falese or dangerous, jubtified or unjuetified. Such
judgments cannot initially be made by an individual but mast
etem from a collectivity. Because all people belong to
communities, it makee sense to indicate +that a computer can
make a mistake or is unjustified in ite beliefs. The computer
is simply executing what it has been programmed to eéxecute, and
etandards of right and wrong do not enter into its performance .

Only those entities that exist within, interact with and are

consildered part of, a community can be go Judged.

20 EVANS, Christopher, (1979), "The Micro Millennium",

Simon & Schuster, Inc., New York, p. 191
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Secondly, there ig a deep difference between
biological and mechanical systems. Is it diffiecult to conceive
of human beings apart from thelr membership in a species that
haes evolved over the millennia, and as other than organisms who
themselves develop amccording to & complex interaction between
genetic proclivities and environmental procesees OVer a
lifetime. To the extent that thought processes reflect these
bio-developmental factors and are suffused with regressions,
anticipations, frustrations, and ambivalent feelings, they will
differ in fundamental ways from those exhibited by & nonorganic
system, It did not have to be +this way--biological systems
might have ©been Jjust like inorganic (mechsnical) esyesteme-— but

it is clear that they are not.21

Regardless of developments or the rate of
accelerating change, one thing remains constant. The world &
emallest yet most efficient high capacity computer weighs less
than four pounde, 1e smaller than & football and has =
capacity equivalent to ten (10) billion logic circuits.
Nothing vyet made can match 1t. It 1is the sgeat of all
creativity. Each person hae one and many poeple have the

services of several others. It is the human brain!

21 GARDNER, Howard, (1985) "The Mind's New Science”,
Basic Booke Inc., New York, p. 388




