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This study presents an application of the Generalized Nets [1] into operations with
document securities (DSs). The generalized nets (GN) are an extension of the Petri nets (PN) and
GNs are a device for description and modelling of parallel processes, since they have a high
flexibility and degree of abstraction, and a possibility to carry out real model simulations. The
created GN model can be simulated by specialized software, called Generalized Nets Simulator
that has been developed in the General Laboratory for Biomedical Engineering — Bulgarian
Academy of Science. This program package for simulation with GN (PPGN) allowes
constructing of GN models with graphical or textual editor, simulation of the model and analysis
of the simulation results. The open architecture of PPGN permits building up of specialized
programs- interfaces, contacting with the users in the terms of his object area. With the help of
this interface users with no adequate knowledge of GN theory can consume the created GN
models.

Before our GN model, we would present some information about the DSs: definition for a
document security (DS), kinds of DSs and the possible decisions when one operates with DSs.

DS [4] is a properly formed-transferred action, in which one subjectively civil right is
incorporated. Its realization is connected with presenting and delivering of DS. In accordance
with other authors [5], being statement in written form, the DSs can be materialized by being
presented by a person, marked in DS.

DSs are mainly shares and bonds. Shares (stocks) are DSs with definite nominal value.
They guarantee the member rights. Every shareholder (stockholder) has a right to vote in the
general meeting of a joint-stock company. The share means stake right of the company’s capital.

Bonds are DSs like the shares, but with a different nominal value. They have hardly fixed
date of payment and at the end of the term they have to be paid. The bonds are document not for
possession but for debt. On each bond is granting some fixed interest. Its payment is fulfilled
every 6 or 12 months.

An extended classification of DSs includes:

e share (stock); e treasury bill;

e preference share; e treasury note;

e registered share; e treasury bond;

e participation certificate; e convertible bond;

e mortgage bond; e bond with warrant;

e bond; e investment trust share (unit).
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The DSs characteristics fall into several groups and by their examination a company can
make a decision about a package of DSs. We consider the following groups of characteristics:

1. With respect to a single DS: They enlist a correlation index of each DS, indicators, minimum
package of shares for purchase, money in cash, risk, urgency, types of DS, currency, country. For
this group a set / is introduced as follows:

I={p,v,mn}
and function E, which is a function expressing the price dynamics of the single DS.

2. With respect to package of DSs: They fall into three groups:

e With respect to investors’ purposes. They give an account of the assurance, the risk and the
size of the investment. It is desirable for the DSs to have a big confidence and a little risk.
Moreover, they should have a good enough profit and recapture of the investments;

e With respect to the juncture. They consider an alternative norm of the recapture and
transaction charge.

e With respect to the valuation of the company state. They include the measures and
conditions within the framework of the branch, the data about the company’s profit size,
forecasts, and debts, as well as the share earnings and net profit.

In our model we have observed one package of DSs. It has a definite number of DSs. For
this package we consider the groups of characteristics listed above. For each group calculations
are made following particular methods, formulas and ways. The company can investigate the
obtained results and make a decision regarding the kind of action to undertake with DSs.

The possible decisions to be taken are the following:

e buying of DSs;

e keeping DSs;

e sale of DSs;

e cancellation of DSs;

e urgent operations (buying and sale of the urgent contracts);

¢ insufficiency of funds (in this case it is possible to take all of the above decisions except
buying).

For all these decisions the basic groups of characteristics are periodically re-evaluated
with the purpose of taking new decisions, because the market condition may alter with time.
Therefore, if the company is to exist and to be profitable, it should react to the changes and take
the right decisions.

The GN- model is shown at the figure.
The positions have the following meaning:

[;- characteristics about a single DS;

l»- function E, expressing the price dynamics of DS and set /;
[3- characteristics about the package of DSs;

l4- parameters p;, p> and functions u, v, 7,
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[s- analyses of the characteristics;

[ ¢- operators J and G;

[ 7- decision for sale;

[ g- decision for buying;

[ o~ decision for keeping;

[ 10~ decision for cancellation of DSs;

[ 11- decision for urgent operations (sale of urgent contracts);
[ 12- decision for urgent operations (buying of urgent contracts);
[ 13- insufficiency of funds;

[ 14- next re-evaluation of DSs;

[ 15- next re-evaluation of DSs;

[ 4~ choice of decision for cancellation;

[ 62~ choice of decision;

! confirm- counter of input tokens in position /;;

The transitions are following:
Zl =< {ll’lcorgﬁrm }l{lz’lcorgﬁrm }’rl >
I, 1

- confirm
Yt F
lconﬁrm F Wall

Wi = “When there are enough tokens in I, then — continue.”

(T — true; F — false)
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Wom= “The number of DSs in I3 must be equal with the number of the tokens in 1,.”
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_ I4a
BELTT
Zy=<{Is }{lc }ry >,
s
| T

}/'4:

31
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Woao7 = “If p>p1 and v<p2 and no refuse, then sale.”

W oa0s = “If u<pl and v>p2 and no refuse, then buying.”

W o409 = “All other cases and no refuse, then keep.”

W o410 = “Choice of decision for refuse or continuation.”

W o610 = “Choice of decision for cancellation.”

W o611 = “Choice of decision for sale of urgent contracts.”

W o612 = “Choice of decision for buying of urgent contracts.”
W o613 = “Choice of decision for insufficiency of funds.”

16
Zask =< {16 }’{1661 }, Fask >, }"ask :l ]f’l
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In conclusion we may say that specialists, investors and companies working with DSs can
use the proposed model. We preferred Generalized nets instead of other extensions of Petri nets,
like the E-nets, M-nets, PRO-nets, Colored Petri nets, Petri nets with time, and etc., because they
have a high flexibility and a degree of abstraction. They have the possibility to carry out real
model simulations and they are a device for description and modelling of parallel processes. In
order to work with this GN-model, it has to be run through specialized software, designed for
Generalized Nets, called Generalized Nets Simulator. Within the simulator’s environment, the
user is provided with an interactive means for visualization of all components of the model at any
time. The companies are working in conditions of rapidly changing markets and therefore they
must be able to react quickly to the market events and take the right decisions about them.

The Generalized net model of operations with documents securities we have created can
be used for teaching and taking management decisions.

This model can be extended. The so-called self-teaching can be introduced. That is, if
some event has occurred, the model recommends that a particular course of actions should be
taken, in the case of a subsequent occurrence of a similar event the model recommendations will
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take into account what has happened the previous times. This extention can facilitate the users in
their decision making.
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