
159Экономика, Статистика и Информатика №5, 2015

Прикладная информатика

AN INTEGRATED APPROACH TO THE CHOICE  
OF METHODS OF EVALUATION OF IT PROJECTS
УДК 004.942

Ivan A. Gladkov,
candidate of technical Sciences, associ-
ate Professor, Department of information 
systems and technologies Belgorod Uni-
versity of cooperation, Economics and law
E-mail: givan1942@yandex.ru

Viktoria S. Nehotina,
candidate of economic Sciences, associ-
ate Professor, Department of information 
systems and technologies Belgorod Uni-
versity of cooperation, Economics and law
E-mail: nnviktory@yandex.ru

An integrated approach to the choice of 
methods of evaluation of it projects
The integrated approach of a choice of 
methods for estimation of IT projects 
taking into account a set of methods, 
parameters and criterion of their choice 
depending on specific conditions of im-
plementation of projects is presented in 
the article.

Keywords: multi-criteria approach, 
IT project, estimation of IT projects, meth-
ods, algorithm of a choice of methods.

Иван Александрович Гладков
к.т.н., доцент кафедры информацион-
ных систем и технологий Белгородского 
университета кооперации, экономики 
и права
givan1942@yandex.ru

Виктория Сергеевна Нехотина,
к.э.н., доцент кафедры информацион-
ных систем и технологий Белгородского 
университета кооперации, экономики 
и права
Эл. почта: nnviktory@yandex.ru

КОМПЛЕКСНЫЙ ПОДХОД  
К ВЫБОРУ МЕТОДОВ 
ОЦЕНИBАНИЯ ИТ-ПРОЕКТОВ

В статье представлен комплексный 
подход выбора методов для проведе-
ния оценивания ИТ-проектов с учетом 
набора методов, параметров и крите-
рия их выбора в зависимости от конк-
ретных условий реализации проектов.
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1. Introduction
The purpose of the present publication consists in research of modern ap-

proaches to estimation of projects in the sphere of information technologies (IT 
projects), identification of the problems accompanying this process and devel-
opment of the approach considering a complex of the factors having impact on 
decision-making at the choice of methods for estimation.

Relevance of the solution of the considered task is caused by need of imple-
mentation of calculations not only at a stage of introduction of the project, but 
also at the subsequent stages when updating of the made decisions. Carrying out 
estimation isn't possible without development of the complex approach based on 
application of methods of modeling and modern tools.

Now methods of estimations are widely in use and allow providing reliability of 
the received results in a varying degree. However in the conditions of uncertainty 
for semi structured tasks in the presence of several alternatives IT projects it is 
expedient to carry out a stage-by-stage assessment with use of several methods. 
This approach allows increasing on the one hand reliability of the obtained data, 
and with another - to minimize expenses of resources for estimation due to stage-
by-stage control of level of satisfaction of the person making the decision (PMD) 
with results of estimation.

The existing methods of estimation of projects [1-16] allow executing in a 
varying degree calculation of the main indicators forming a basis for support of 
adoption of reasonable decisions at introduction of IT projects, however traditional 
approaches to their choice are based on intuitive estimates of experts. Therefore 
the integrated approach of estimation of IT projects at decision-making at a 
choice of methods for carrying out estimation due to reasonable selection of the 
least difficult methods when ensuring the demanded level of accuracy of results 
is presented in article.

The offered approach is based on application of various methods (fuzzy 
logic, cognitive modeling, imitating modeling, the theory of games, the portfolio 
theory, etc.) and algorithm at their choice depending on specific initial conditions 
of implementation of projects taking into account criterion of decision-making.

2. Determination of parameters of selection of methods of estimation
Depending on initial conditions carrying out estimation of IT projects can 

be carried out with use of a certain quantity of economic-mathematical methods 
(Mn), thus some methods from the presented list can belong to one group of 
methods (Mim).

In similar conditions (when uncertainty concerning an estimation method 
choice takes place) there is a problem of a choice of an optimum combination of 
methods for carrying out calculations.

At the solution of this task it is necessary to consider parameters (entry condi-
tions) of implementation of the project, for example:

1. Purpose of implementation of the project. At implementation of the project 
not quantitative, but qualitative characteristics can act as the priority (for example, 
as a result of introduction of the project as a main objective improvement of quality 
of products, reduction of time for information processing when servicing, etc.).

2. Number of alternative projects. Some methods aren't effective at an assess-
ment of projects with a big set of alternatives; others allow considering unlimited 
number of options of implementation of the project.

3. Type of the project. For each type of the project it is possible to pick up 
the most suitable method of estimation. For example, for projects with sufficient 
basic data it is expedient to use the mathematical methods based on methods of 
the system analysis and portfolio theory, and for projects data about which are 
practically absent – use of the methods based on expert judgments, etc. 
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Method → М1 М2 М3 М4 … Мn

Argument ↓
P1 а11 а12 а13 а14 … а1n

P2 …
P3 …
… … … … … … …
Pm …

Fig. 1. Matrix of a ratio of parameters and methods estimations of IT projects

4. Estimation stage. In some situ-
ations at various stages of estimation 
(initial, specifying or finishing) it is 
expedient to use various approaches.

5. Quantity of factors (criteria, 
indicators) which are used when car-
rying out estimation. Sometimes there 
is no opportunity and/or need to use 
when carrying out estimation of a large 
number of factors (indicators). 

6. Preferences of the customer when 
carrying out estimation.

7. Accuracy of the obtained data. 
8. A stage of implementation of 

the project (before introduction, after 
introduction, at a stage of refusal of 
implementation of the project).

The number of parameters (Pm) 
and their structure (list) is defined 
by the person making the decision 
(decision-maker) or a group of persons 
proceeding from specific conditions of 
implementation of the project.

3. General scheme of the 
estimation procedure

For the solution of an objective it 
is offered to use the following scheme:

1. Using expert judgments to select 
methods which can be used when car-
rying out estimation of the project (or 
to carry out an assessment, using all 
known methods).

2. To define the list of parameters in 
which the decision concerning a choice 
of methods of estimation will be made.

3. To make a matrix of a ratio of 
parameters and methods of estimation 
(fig. 1). At installation of parameters 
it is expedient to use a method of the 
analysis of hierarchies proceeding from 
the established scale of measurement of 
the importance of parameter for each 
method.

4. If there are some methods, they 
need to be ranged. Ranging of methods 
can be executed proceeding from:

1) quantities of factors (indicators) 
which are available for estimation;

2) labor inputs of calculations;
3) preferences of experts;
4) justifications on the basis of 

mathematical apparatus.
5. Proceeding from a matrix to 

define an optimum set of methods for 
carrying out estimation.

6. To execute an assessment, using 
the algorithm shown in figure 2.

Such approach will allow to struc-
ture substantially process of carrying 
out estimation of IT projects and to 
increase validity of the made decisions 
with the set accuracy.

4. Ranging of methods for carrying 
out estimation

As it was noted earlier, basic data 
at making decision on methods of 
estimation of IT projects is the matrix 
of a ratio of parameters and methods 
of estimation (fig. 1). Proceeding from 
specific conditions of implementation 
of the project, on the basis of opinions 
of experts the matrix is formed. Thus, 
use of the method of the analysis of 
hierarchies (MAH), in this case, is 
represented reasonable as by drawing 
up a matrix opinions of the group of 
experts have to be considered. Such ap-
proach assumes existence of coherence 
of opinions of experts.

The solution of the task connected 
with ranging of methods of estimation 
of projects can be presented in the form 
of several subtasks:

1. To determine a subjective scale 
of measurement of methods by quality 
indicators.

2. To correlate qualitative gradation 
of a subjective scale to certain numeri-
cal values.

3. To determine "weight" of criteria 
concerning the purpose of implementa-
tion of the project.

4. To make hierarchical "weighing" 
of methods.

First of all, it is necessary to con-
struct matrixes of pair comparisons for 

the chosen indicators about quantitative 
judgments. Then, to carry out nor-
malization of the received matrixes of 
pair comparisons. It is for this purpose 
expedient to use the way based on sum-
mation of elements of every line and 
normalization by division of each sum 
into the sum of all elements.

For carrying out pair comparisons it 
is expedient to use the nine-mark scale 
of the relations offered in [17] Saati's 
work, and for systematization given - 
to apply a matrix of pair comparisons 
at which construction by the most 
important coordination of symmetric 
elements aij and aji is about results of 
pair comparisons: if xi > xj, i.e. xi the 
object is more preferable than xj, for 
the corresponding symmetric elements 
of a matrix the condition aij > aji, if 
objects are equivalent has to be satis-
fied aij = aji.

According to MAH methodol-
ogy, quantitative judgments about pair 
comparisons of objects by the expert 
in the set scale of the relations, are 
represented by a square matrix of pair 
comparisons: A = (aij), (i, j = 1, 2, …, n).

The coordination of symmetric 
elements and additional calibration 
restrictions which are unambiguously 
connecting in pairs symmetric elements 
are set by the following rules aij and aji.

1. If aij = α, than aji = 1 / α, α ≠ 0, 
α ∈ {1, 2, …, 9}. 

2. If judgments are that object Oi 
(alternative, criterion) on degree of 
"importance", from the point of view 
of higher top, same, as object Oj; 
aij = aji = 1, in particular aij = 1, for all i.

For definition of own vector with 
some set accuracy ξ  use the following 
iterative procedure: 

k

k T k

A eW
e A e

= . (1)

This procedure is carried out before 
achievement of accuracy:

eT|Wk+1 – Wk < ξ|. (2)

For check of coherence of the cor-
responding matrix of pair comparisons 
it is necessary to calculate an indicator 
of the maximum own value which is 
determined by a formula:

λmax = eTAWk+1. (3)
At the following stage it is expedi-

ent to check the validity of the received 
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results, for this purpose to estimate 
coherence of each matrix of pair com-
parisons and in general coherence of 
all hierarchy.

We will understand not simply 
traditional requirement of transitivity, 
but also the requirement of numerical 
(cardinal) coherence as coherence. As 
indicators of "proximity to coherence" 
of a matrix of pair comparisons the 
coherence index (CI) and the coherence 
relation (CR) serve.

The index of coherence is deter-
mined by a formula:

CI = (λmax– n) / (n – 1). (4)

The coherence relation for the con-
sidered option of a matrix of the fifth 
order we will calculate as IS relation to 
mathematical expectation of the casual 
E(SI) index:

SR = IS / E(SI). (5)
Further it is necessary to check co-

herence of pair comparisons of objects 
concerning all indicators, to define the 
maximum own values, coefficients 
of IS and OS, and also own vectors 
answering to the found maximum own 
values of the presented matrix of pair 
comparisons. On the basis of numerical 
values of components of the received 
own vector it is possible to establish 
priority of indicators of rather leading 
purpose.

For the purpose of check of coher-
ence of all hierarchy we will enter the 
index of coherence of hierarchy (ICH) 
and the relation of coherence of hier-
archy (RCH). The hierarchy admits 
coordinated, if to the RCH ≤ 0,10.

ICH pays off on a formula:

ICH = CIu + W1
T ⋅ CI1 + 

+ W2
T ⋅ CI2 + … + WT

h–1 ⋅ CIh–1. (6)
where

Wi – a vector of priorities of ele-
ments of level i concerning the greatest 
element u;

CIu – IS of a matrix of pair compari-
sons of elements of the I-level concern-
ing the greatest element (u);

CIh – a vector which components 
are IS of matrixes of pair comparisons 
of the i-go elements of level concerning 
the level i-go elements;

T – designation of operation of 
transposing of vectors.

The ratio of the consistency of the 
hierarchy is calculated by the formula:

RCH = ICH / ISIS, (7)
where
ISIS – an index of coherence of 

hierarchy at casual filling of matrixes 
of pair coordination.

Calculation of ISIS is carried out 
on a formula:

ISIS = E(SIu) + W1T ⋅ E(SI1) + 
+ W2T ⋅ E(SI2) + … + 

+ WTh–1 ⋅ E(SIh–1)

(8)

where 
Wi – a vector of priorities of ele-

ments of level "I" concerning the great-
est element "u";

E(SIu) – a population mean of SI 
of a matrix of pair comparisons of ele-
ments of the first level concerning the 
greatest element (u);

E(SIh) – a vector which components 
are population means of SI of matrixes 
of pair comparisons of the i-go ele-

Fig. 2. Algorithm of a choice of a method of estimation of IT projects 
(in a general view)
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ments of level concerning the level i-go 
elements;

T – designation of operation of 
transposing of vectors.

5. Algorithm of a choice  
of methods

The sequence of operations on a 
choice of a method of estimation of IT 
projects taking into account criterion 
of decision-making (CDM) sufficiency 
of the received results has to present 
algorithm of a choice of methods of 
estimation in a general view.

In figure 2 the algorithm in a 
general view which is reduced to 
the general procedure consisting of 
consecutive carrying out calculations 
for each of the chosen methods and 
decision-making about further carry-
ing out calculations proceeding from 
the analysis of "criterion of satisfac-
tion" with the obtained data is shown. 
The question of definition of criteria 
represents the separate task demand-
ing development of the corresponding 
approach to its decision.

Use of the developed algorithm will 
help to carry out rationally estimations 
of IT projects, allowing reasoning the 
made decisions.

6. Conclusion 
Carrying out estimation with use of 

integrated approach demands existence 
of modern automation equipment for 
carrying out calculations. Now, the set 
of the systems of support of decision-
making (SSDM) are developed and 
theoretical bases of construction and 
which practical results of introduc-
tion are successfully put into practice, 
are reflected in works of native and 
foreign scientists, such as: Dorozh-
ny P.M., Litvak B.G., Petrovsky A.B., 
Rogozin O.V., Telnov Yu.F., S. Alter, 
M. Ginzberg, R.L. Kean., G. Kopland, 
D. Pauer, H. Rayf, E. Winston, D. Ed-
wards and U. Edwards.

In works of the specified authors 
separate aspects problems of a choice 
of the optimum IT project for realiza-
tion without the analysis of problem 
situations in which section search 

of methods for estimation with the 
smallest expenses of resources runs are 
considered. Therefore the theoretical 
provisions presented in article are real-
ized at development of the system of 
support of decision-making (SSDM) 
of "Effectys" which block diagram is 
submitted in figure 3.

The specified SSDM is realized in 
the form of the integrated automated 
system focused on the solution of tasks 
in semistructured conditions. The system 
is presented in the form of a complex 
of the hardware-software means al-
lowing the decision-maker to solve 
the problems of intellectual character 
demanding semantic processing of large 
volumes of information which is stored 
in a database at estimation of efficiency 
of IT projects. Operability of SSDM is 
checked at experimental modeling. Now 
completion of SSDM for the purpose 
of its transformation into the operating 
model with adaptation is made for vari-
ous initial conditions. Results of opera-
tion of SSDM testify to efficiency of the 
offered estimation methods.

Fig. 3. Block diagram of SSDM "Effectys"
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