
Second Int. Conf. on IFS, Sofia, 3-4 Oct. 1998 

NIFS 4 {1998} 3, 74-78 

Construction of investment expert system on the basis of intuitionistic fuzzy logic 

Peter Vassilev, Sofia, N. Kopernik Str. 17,debulco@fpn.infotel.bg 

All kind of decisions regarding investments in stock assets are founded on the basis of analysis of 

input data, temporarily dependable. Most of successful decisions are taken through the trend 

identification. Successful business strategies are profitable due to stable and prolonged trends 

connected with little losses caused by temporal fluctuations. I.e. the detection of prolong tendencies 

are based on their filtration from the temporal ones, on condition that they are not always visibly 

separable. The most important task of the systems providing solutions is just detection of these 

tendencies. 

Different indicators and methods for analysis are used to define the tendencies in various market 

situations. Yet , in order to be useful a given system, it is not important to be detected only a 

tendency, but also the detection should occur early enough for the equal response. 

Familiar technical methods of analysis are based on the assumption that the rate prognosis could be 

determined through observation and analysis of the development. In spite of the great efforts for 

processing with the help of a lot of methods of observation, there is not a generally valid proof for 

the reliability of such assumption. 

The opposite method is based on “random walk theory “, that assumes the rate movements as 

random. The supporters of this theory accept that each change of rate is a function of its previous 

value. In other words the best prognosis for tomorrow is today’s exchange rate. This method is 

related with the strategies of technical analysis - short-term prognoses to be included in middle-term 

or long-term indicators, yet this inclusion needs flexible integration of market and object-oriented 

strategies. These strategies are generally based on intuitionistic rules, easily presentable through 

fuzzy logic tools. 

Let the function e expresses the change of price of a stock of what we accept to be with possible 

values between Xj, 2d Xmax- On condition of normal market. We take 
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E = {<t,e(t) > /t € T} - the graphic of the function e, where T is the fixed scale, t¢ is the 

current time, to be our universe. We define the intuitionistic fuzzy set (see [1]): 

I = {< x, p(x), v(x) > /x € E} 

where the functions: 

max(0,H — x) 
L(x) = 

Xmax ~ Xmin 

v(x) = max(0, x — L) 

Xmax ~ Xmin 

define the degree of profitability to buy or sell the stock in view or to prevent from undertaking any 

of the transactions where: 

X - current value 

H - last local maximum 

L - last local minimum 

Xmax ~ absolute max for a longer period (e.g. for a year) 

Xmin - 2>solute min for a longer period (e.g. ) 

X max > Amin 

We also define parameters pl and p2 that are assigned in advance according to the investment 

strategy and the economical circumstances. In our case they will reflect the transactional 

expenditures and the alternative norm of recurrence, i.e. the parameters pl and p2 act as a threshold. 

If the income of the stocks is bigger than the alternative one plus the transactional fee , than the 

purchase of securities would be worthwhile. In all other cases the decision for not changing the 

disposition is taken . On increase of the alternative income the parameter pl would decrease, i.e. the 

field responsible for taking decision for sale would increase, and vice versa - p2 would increase - 

respectively the field responsible for taking decision for the purchase would decrease. On decrease of 

the alternative income the reasoning is reciprocal. On increase of the transactional expenditures p1 

and p2 will also be increasing, i.e. the fields responsible for the decisions for the purchases and sales 

will be decreasing. 
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If u>p1 and v< p2 the decision for sale should be taken 

If u< pl and v>p2 the decision for purchase should be taken 

In all other cases the disposition is kept 

decision for sell 

disposition is kept 

decision for purchase 

p2 # 

The decision making areas 

A great influence on the investor’s decision whether to buy a stock is exerted by its trading 
volumes. That is so as a consequence of the natural striving of each investor of liquidity. I.e. stocks, trading 
in bigger volumes would be more attractive for the investors in other equal circumstances. (see [2]) 

< WV >= Jog(l Vv) =< b+ o(1- p— v), Bv > 

where: 

a Vv ~— Vunin B= Vimax ~ V 

~ VWinax ~ Vimin ~ Winax ~ V min 

v - current tradable volume 

V min - minimal tradable volume for the longer chosen period (absolute minimum) 

V max - maximal tradable volume for the longer chosen period (absolute maximum) 

Vinax a Vain 
A . 

V max 7 Closest local maximum 

Vinin - closest local minimum 

Le. the operator J “pulls” the proper decision to the field defining the purchase decision. 
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In order to give an account for the increase of indefiniteness i.e. 7, [7(X) = 1—- u(x) — V(x)] 

as a result of larger deviation of the price compared to the average one, we apply the following 

operator: 

< pe", y" >= Gus’ (u’, v’) =< a’, B'v' > 

where: 

a’ = 6 - Onin B' _ Omax -6 

Amax ~ a — ~ Anis 

re) - current deviation 

é .. ~ last local minimum of deviation 

Omax ~ ast local maximum of deviation 

Amin - 2vetage value 

A max ~ bsolute maximum of deviation 

Amax > Amin 

Ie. the operator G “pulls” the proper decision to the beginning of the co-ordinate system - 

respectively to the field defining retaining decision (keeping the disposition). 

operation of G andJ 

The above considered case illustrates a comparatively simple case of fuzzy logic taking decision for 

investment in a stock or in alternative asset with fixed income. 
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A point of interest is the designing of a fussy logic system adequate to reality. Such system ought to 

give an account for the result of the technical analysis and the fundamental state of the issuer as well 

as the situation in similar companies. On the base of these three quantities there could be analyzed to 

what extent the investment in a given asset fits the general strategy. I.e. the decision whether to buy 

a stock always must be preceded by analysis of few factors. 

Unfortunately because of confidential reasons, structures of similar working systems as well as their 

results remain inaccessible to the general public. 
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