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he knowledge constitut-

ing the ability to analyse

financial markets is
largely derives from experience
and many of the rules used by
experts are based on generalisa-
tions drawn from a limited set
of observations. The process of
deriving these rules based on
generalisations is known as
induction.

It is very difficult to apply
deductive techniques of formal
mathematical analysis to
analyse most of the segments of
financial markets in any sys-
tematic manner, zlthough it is
possible to get some idea of the
rules used by successful traders,
analysts and other efficient mar-
ket operators by very closely
watching them operate and per-
haps closely interviewing these
experts from the point of mim-
icking them using some sort of
a machine.

But to mimic these rules using
artificially developed tech-
niques or machines has been

like a mirage for most experts
in this area.

It is quite a few years now that
many financial analysts are
looking for more advanced

ing relating to financial markets

niuminmmnangoaanw.
I Nﬂu includes trading or posi-

tioning decisions market mak-
ing, risk management, forecast-
ing, credit appraisals elc.

Most of these tools have been
taken from the realm of com-
puter science, electrical engi-
neering, advanced statistics,
non-linear optimisation proce-
dures, patterns recognition etc.
Collectively, these techniques
can be termed as machine learn-
ing techniques.

One of the of most powerful
and popular techniques for such
mechanical forecasting uses
Artificial

Early in the stages of the devel-
opment of the field of anificial
intelligence, some researchers
believed that truly intelligent
computations could be achieved
using methods that directly
mimic the operating principles
of the human brain. While the
actual working of the human
brain or even a brain of much
lower forms of life is still large-
ly a mystery, some of the oper-
ating principles of the brain are
generally agreed upon by neu-
roscientists (scientists who
study the
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physical
What are  N{AHENDRA MEHTA enity).
really A N N

ANNs 7

Although the logical manipula-
tion of symbols and numbers
can be used to solve a variety of
problems thought to require
intelligence, many manifesta-
tions of human intelligence, at
least for the time being, appear
to defy such logical formula-
tions.

Many information processing
tasks that human beings per-
form easily, such as understand-
ing spoken language and visual-
ly identifying objects and peo-
ple are difficult to express in
terms of formulae or rules.

models of
computations take their inspira-
tion from these principles.

The human brain consists of
tens of billions of neurons, pop-
ularly known as brain cells.
These are linked together in a
vast network with each neuron
connected to potentially thou-
sands of neighbouring neurons.
These connections, which are
known as synapses, number in
tens of trillions.

When one neuron ‘fires’ it
starts a chemical reaction across
the synapses that in turn causes
some of its neighbouring neu-

Neural networks in financial markets

rons to fire while simultaneous-
ly inhibiting firing of some of
its neighbours.

The perception of any external
object, such as seeing a person
or smelling a flower can set off
a virtual storm of neural firing
in the brain—giving us percep-
tion of recognition from the
principle of induction.

Using these principles of the
working of the brain, scientists
have designed artificial net-
works to do similar, very com-
plex tasks which are quite easily
done by the human brain.

A trader, for example, can
look at various market parame-
ters like past movement in rates,
expectations for interest rates
etc to form a view as to where
he sees the market a day from
now.

At the same time. it is
fiendishly difficult to try to for-
mulate this thinking. This is
where the ANNs step in to
model decision making.

B To be concluded

The author is vice president and
analytics head, Citibank,
Bombay. The views expressed in
the above article are the per-
sonal views of the author and in
no way does it reflect those of
the organisation with which he
is associated.
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