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Abstract

The most known methods of solving the multi-attribute problems are de-
scribed in the article. The most convenient method for making decision during
computer simulations is chosen. An example of using such method is given.

Solving different practical problems the need of decision-making is appeared. The
process of decision-making should be fast and correct, as it influences on computer
simulation. Especially its important during computer simulation of military activities.
In such systems there are a lot of objects, which cooperate with each other. It is neces-
sary to take into account all their contradictory aims. This is a very complicated task
for the person. So various scientific methods of decision-making intensively develop.

According to G. Simon [1] the process of decision-making consists of three stages:
- search the versions of the decisions (alternatives);
- create new alternatives;
- choose the best alternative from a group.
The tasks solved at the first two stages are not numerous, because it is very difficult

to formalize them. Unlike the tasks solved at the third stage, which can be formalized
easily. Such tasks generally can be divided into two groups [2].

Tasks of the first group
It is given: group from n alternatives and N criteria. This criteria are used for an

assessment of alternatives; each of alternatives has an assessment according to each
criteria.

It is required: to construct the solving rules, which is based on preferences of the
decision-making person (DMP). The rules allow:

- to allocate the best alternative;
- to order alternatives on quality;
- to refer alternatives to the classes of decisions ordered on quality.
Tasks of the second group
It is given: group from N criteria. This criteria are used for an assessment of

alternatives; alternatives are set partially or appear after creation of a solving rule.
It is required: to construct the solving rules, which is based on preferences of the

DMP. The rules allow:
- to order all possible alternatives on quality;
- to refer all possible alternatives to one of several (specified DMP) classes of deci-

sions.
Thus, to solve the tasks from the first group it is necessary to analyze a set of the

alternatives, taking into account their estimates according to each offered criteria. To
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solve the tasks from the second group its necessary to create the solving rules applicable
to any set of alternatives.

There are various methods, which are used for solving the tasks from each group.
The most known are: MAUT(Multi-Attribute Utility Theory) method, the AHP(Analytic
Hierarchy Process) method and the ELECTRE method (ELimination Et Choix Traduisant
la Realite − an exception and a choice, reflecting reality).

The MAUT method is applied to solve the tasks from the second group. It allows
using mathematical apparatus and dialogue with DMP to construct utility function
for an assessment of alternatives. Such approach allows to estimate any alternatives,
both set, and received during computer simulation. It is necessary to notice that the
process of creation such utility functions needs time and PC resources. So it is not
useful in computer simulation. Also it is necessary to mention that there is a need
to communicate with DMP during the utility functions creation. It does not allow to
automate the process of decision-making in such simulation systems.

The AHP method is the most known method. It allows to solve the tasks from the
first group. It is based on comparison of available alternatives by their importance,
established by DMP. This method is easily realized in computer simulation systems, is
evident and simple in use.

The ELECTRE method is applied to solve the tasks from the first group. The con-
dition of a superiority of one alternative over another is set in this method. According
to such condition the values of consent and disagreement indexes are calculated step
by step. The received indexes allow to allocate a set of the best alternatives at each
stage. This sequence of stages determines orderliness of alternatives by quality. This
method is labor-consuming and demands DMP participation at each stage.

Thus, the most convenient method of decision-making in computer simulation sys-
tems is the AHP method.

Let’s consider an example of using AHP method. Let there is a moved object. It
is necessary to choose a route of its movement. Let there is a set of possible routes of
movement (alternatives) A = {Ai}, i = 1, 3 . Each route of movement is characterized
by a set of criteria K = {Kj}, j = 1, 3 , where K1 - the passableness of a route, K2

- the safety of a route, K3 - the length of a route. The comparative importance of
criteria (Table 2) and the characteristic of each route by the criteria set (Table 3) sets
DMP with help a scale of relative importance (Table 1).

Table 1: Scale of relative importance
Importance level Quantitative value
Equal importance 1

Moderate superiority 3
Essential or strong superiority 5

Big superiority 7
Very big superiority 9

The best route A∗ is determined by a formula: A∗ = max
i

Si, i = 1, 3 , where
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Table 2: Matrix of comparisons of criteria
Criteria K1 K2 K3 Geometrical mean bj wj

K1 1 1/7 5 0,85 0,17
K2 7 1 9 3,98 0,78
K3 1/5 1/9 1 0,28 0,05

Table 3: Relative importance of alternatives by separate criteria
K1

Alternative A1 A2 A3 Geometrical mean ci Vij

A1 1 7 1/5 1,12 0,23
A2 1/7 1 1/9 0,25 0,05
A3 5 9 1 3,56 0,72

K2

Alternative A1 A2 A3 Geometrical mean ci Vij

A1 1 1/9 1/5 0,28 0,06
A2 9 1 3 3 0,67
A3 5 1/3 1 1,19 0,27

K3

Alternative A1 A2 A3 Geometrical mean ci Vij

A1 1 7 3 2,76 0,68
A2 1/7 1 5 0,89 0,22
A3 1/3 1/5 1 0,41 0,10

Si =
3∑

j=1
wjVij - quality indicator i route, wj = bj

3∑
m=1

bm

- weight j criterion, Vij = ci
3∑

m=1

cm

- importance i route by j criterion.

Table 4: Indicators of routes quality
Quality indicator Value

S1 0,124
S2 0,543
S3 0,333

So the best route is the second one.
Thus, method AHP allows to carry out a choice the best of available alternatives

by the criteria set. This method is easily realized by means of programming languages,
is productive, is not exacting to PC resources. For this reason it is most suitable to
use in computer simulation systems.
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