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1. Introduction
The reaults achieved during Smulation of the cash flows of a concrete invesment (which is
intended to be carried out in central Asa) has been presented. Virtudly the same modd has
been used in a decison-making process on credits for much smdler investments in Czech
banks. The long-term drategic plan of the author is — in collaboration with some Czech
companies — creation of a centre of export support which would evauate various investment
plans of companies and in which would smulated the cash flow within the framework of the
future investment redisation. Czech companies are currently interested in the investment
activities carried out in the way of the BOT project which is convenient for the investors as
well as for the future provider. A typicd form of the BOT project requires a strong investor
or (more often) a group of investors who arange for the congruction (redisation) of the
invesment and carry it out for a fixed period. During this period (contracted beforehand) the
technica personnel and the personne of the investment operaion will be gradudly worked
in and the investor will collect the earnings income. After the fixed period of operation the
investor passes the investment over to a domestic provider. Typicd provider of investments
condructed by means of BOT is usudly the government of the country on whose territory
this investment will be made — eg. power dation, water trestment Sation, water supply
station, etc.

2. Cash flow modd of the project

As mentioned in the introduction some Czech companies focus in the long-run their
atention on the area of invesment in the world's financidly risky areas (such as eg.
countries of south-east Ada, Africa etc). These companies have to face two important
decisons — an invesment decison and consequently a financid decison. Both decisons are
in a cdose rdation. The necessty of the project cash flow smulation throughout its whole
lifetime, including the preparation time and the operating time are the common features of
both decisons. The project cash flow comprises adl the eanings and dl the expenses
generated during the project’s lifetime — which means in the course of its congruction,
during its own functioning (which its operaing time) and during its liquidation. The
theoretic aspects of the projects cash flow monitoring are incorporated in a number of
publications, hereit isreferring to work [2] and [3].

In practice the mode can support the investor's effort to acquire financid means for
redisation of a project. In our case we described an example of a project which required an
investment of 260 millions of USD. The objective of our smulaion is particularly
monitoring sendtivity of its individud parameters and dability of the suggested solution.
The concuson of our advisory activity usng a mode of a concrete investment project
should direct the investors attention to the criticd points which might result in undability
during the long-term redlisation of the project, or contrary-wise should draw his attention to
the unnecessarily great robustness (dtability) of the project in practice (which is
unfortunately, less common).

Thebasic entriesof our modd are
- the project’slifetime
- the height of the credit charges and its interest rate,
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- the credit interests,
- the rate of taxation, the costs growth,
- the project’ s earnings and cogts (e.g. generation of eectricity and its agreed cost
during the lifetime of the project, costs of the project’ s redlisation, depreciation,
rough profit, rate of taxation, netto profit),
- the discount rate (as the expected gross margin).
The following outgoing characteristics of the model fadlitate evauation of the economic
effectiveness of the monitored project:
- Net present value, NPV — so cdled netto current vaue and
- Internal rateof return, IRR — so caled internd profit percentage.

Above mentioned entries are inserted in a modd (made in Microsoft Excel) whose outputs
are (gpat from the detal outputs, formed in a table) graphs of the relation of the quantity
NPV to time (the project life time) and in particular, to the change of particular parameters
in the modd (eg. change of the product codt, change of the tax or the credit burden of the
investor, etc.) The modd facilitates detall andyses of dtability of the NPV qudlity progress
in relation to the change of particular parameters, such as eg. change of the interest rate,
change of the price of product (eg. eectric power), change of the tax burden, etc. The
resllts of moddling will be given during presentation. Further, the modd facilitates
demondration of the investor's credit gStuation related to the individud years of the
investment.

3. Role of expert system in investment decision process
During the work on the determinigtic mode it was obvious that a number of factors tha

have a dgnificant effect on the course of the red economic results are indefinite, hard to
quantify and that it is dedrable to make use of basic fegtures of expert systems The usud
criteria of decison making can be gpplied successfully to dImple — scholar — cases. These
criteria are based on quantification of a particular objective function smulating profits (or
loses) of the decisonrmaking process. The following criteria are the best known: Hurwitz's
criterion, Laplace's criterion, Wald's criterion. However, their basic drawback is their
ingbility to cover the evaduation of qudity factors which hae an effect on the decison
making.

At present we have an expet sysem with a few individud bads of knowledge & our
disposd. (Numerica) results obtained by determinisic smulation are the main input to al
the bases,

4. The relationship between operations research and expert system tools in the

investment decision process.
In the process of moddling the invesment problems we can find a lot differences between

tools of operation research (OR) or expert systems (ES). The basic differences consist of :

a) characteristics of theinput data:

the ES are able to work not only with quantitative input data but dso with quditative input
data (the OR modédls require only quantitative input data),

the ES do not require a complete set of input data (the OR models, to the contrary, grictly
and unambiguoudy require dl the input data).

b) architecture of the decison-making supporting tool:

the prerequidites of the modd must be met with OR modds (with the ES, this requirement
does not need to be dtrictly met),

the decisonrmaking problem (for the OR models) must be capable of being reduced to an
agorithm (this requirement for the ES is not unambiguous),

the decisonr-making problem may not be easy to dructure (typica for the drategic
management of an enterprise), OR modds are not able to solve such problems,



the objectives of a decison-making problem for ES gpplications may be unclear and hazily
defined (the OR models require unambiguous definition of the set of objectives),

in deding with decison-making problems where the heuristic parameters are known, the ES
may be usad (heuristics will sgnificantly affect the qudity of the solution); the OR models
cannot use heurigtics,

the role of criterion function in the ES application is unclear, while the OR models require
one or more unambiguoudy defined criterion functions,

ES make backward monitoring of the cdculation possble (with possble andyss of the
causes of the devdopment of a specific consultation); when OR models are gpplied in
practice, backward monitoring of caculationsis not done.

C) characteristics of the output:

when the prerequistes are met, the OR modes provide the best possible (optimal) solution
for the given dgtuation; the ES solution provides dso the likdihood of the practicd
implementation of the solution,

the ES output is, as a standard, completed with a large amount of additional information;
such apossibility is not available with the OR models.

d) the investment decision process may be described by the following characteristics:
problems are usudly solved a the higher levels of the enterprise (they are non-repeatable
and unique),

there is a larger number of factors that affect the solution (that cannot be expressed in
numbers); some factors are not known a al, there are complex relaions between the
factors,

the fortuity of changes of some eements of the enterprise environment, where the problem
is solved (for example changes in technology, or in the socid environment of the
enterprise),

the exigence of a larger number of evauation criteria of dterndive solutions, some of
which may be quditative,

difficult interpretation of information necessxy for decisonrmaking and of vaiables tha
describe the environment.

Obvioudy, the problems the management of the investment decision process must deal
with (with the possible aid of a consultant firm) are poorly structured. It is evident
that the role of expert systems in the investment decison process will further
increase. This, however, does not mean an absolute r g ection of the OR models.

In the process of decision-making support, both groups of tools for modelling may
work symbiatically; it is the manager’s job or assstant manager’s job to decide which
tool to use in a specific stuation. The wrong choice of tool to support of decision-
making in the specific conditions of an enterprise leads to the wrong results. This,
however, is not the problem of bad tools but of mistaken management of the firm (or
mistaken consultancy to the firm).

5. Summary

In practice the model can support the investor's effort to acquire financid means for
redisation of a project (we described an example of a project which required an investment
of 260 millions of USD). Presentation of the results of the modd can help the project
invesor to win credibility with bank ingitutions which is one of the conditions in order to
acquire financid support of the project.

Conddering the long-term life time (20 years) of such projects, one of the man problems
that has to be solved by the project authors is the risk evaluaion of the practica redisation
of the project (e.g. change of the finance rate in volatile economic of Africa, Asa; change of



the costs of the project product (energy, water); change of the cost of labour force in course
of the project life time change of interests from debts, change of the government policy in
the country where the project is redised, etc. We have to make a modd which will be adle
to take into account (at least some) before stated aspects of indefiniteness.

Methods of operation research and expert systems are and will be important support tools
for decison-making in the process of management of Czech enterprises. The agpplication of
OR models can be expected especidly in the area of operating management of an enterprise,
where the problems are wdl dructured, reducible to agorithms and we work (often as a

routine) especidly with quantitative data Especidly in the area of investment decision
process drategic management we encounter higher utilisation of expert systems, (the
posshility of working with quditative and vague data). A symbioss of OR and ES modds
may certainly be profitable for any manager of an enterprise.

In our conditions of gpplied research of atificid intelligence tools it may be expected that
expert sysem applications will be further developed, in paticular in the area of financid
consultancy to enterprises (taxes, accountancy, loans, €tc.).
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