Indian Journal of Science and Technology

779

Vol. 4 No.7 (July 2011) ISSN: 0974- 6846

Quantifying risk analysis using database in industrial investment projects by Topsis method

Arash Taklif', Reza shokouhian?®, Alireza Sanati Arasteh® and Vahid Majazi Dalfard’

Islamic Azad university, Qazvin Branch, Department of Industrial and Mechanical Engineering, Qazvin, Iran
Department of Accounting and Management, Bahar Branch, Islamic Azad university, Bahar, Iran
Department of Accounting, Toyserkan Branch, Islamic Azad university, Toyserkan, Iran
Islamic Azad university, Qazvin Branch, Department of Industrial and Mechanical Engineering, Qazvin, Iran’
vmd_60@yahoo.co.nz’

Abstract
One of the problems in stages of different projects is frequent delay in their completion. The most important reason is
existence of risk and internal and external uncertainties. To solve this problem a program is needed to manage the
risks and uncertainties and reduce their impacts on the objectives of the project. In this paper, a quantitative analysis of
the risks in industrial investment project is suggested using database supported by Topsis algorithm. By using Visual
Basic software, a program is designed to identify the project risks.
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Introduction

One of the important factors in investment is the
uncertainty about the efficiency of the project investment.
This uncertainty is because of the different risks, which
are in the project. Risk is an unavoidable factor
(Aladpoosh, 2002). In each organization all the activities
are involved with risks. The traditional study has a
negative view to the risk and considers the risk by the
special phrases like: failure, danger and undesirable
result. On the opposite site, in modern view, risk is shown
as a negative factor and as a positive factor
(Gharachorlu, 2006). The” positive risk” or chance means
uncertainty that have a good result. It must be mentioned
that both types of risks (positive and negative) need to be
managed. In cases, they will have the highest profit and
the lowest loss (Jaafari, 2001). Updating the risk
information plays an important role in decision-making
efficiency. Risk management in industrial investment
projects is a process that studies and identifies risks by
two aspects of threatening sources and after that it
studies the performance probability. Then by choosing
control procedures, studies the risk adjustment and
increases the safety and possibility of project plan (Hatefi,
2008). In this way, the probability of risks will be
minimized.

Risk analysis for the first time was defined by
Research Committee of the National Research Council
(1983). In this definition, 3 main steps of risk analyzing
were mentioned: evaluation, management, risk transfer.
In a research, done by Kliem and Ludin (1995), four steps
(1, definition 2, analyzing 3, control 4, and report) were
introduced.

Zhuan Nahid (2008) studied the threatening risks in
the organization’s informational systems and the
necessity of their controls. In this research, the SDLC
method or life cycle of system development for studying
the risk adjustment process was applied .This method
has 5 phases: the fist phase, the development phase, the
performance phase, the keeping phase and the disposal
phase. Neda Mohammad Hassan (2006) studied the
urban gas supply facilities and damages in the case of
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earthquake and gave solutions to create the informational
system of management between multiple disaster
management committees. Hatefi (2008) studied the
designing of the integrated model for project risk
response planning by the title of P2RP.

The structure of suggested data bank

Because of the dynamism of the industrial investment
risks, it is so important to keep the data updated. So,
using data bank for structuring the information is useful.
One of the important stages in analyzing is bringing up
and registering the information. The future suggestions
and decisions are based on this information that is
collected in this stage (Kerzner, 2001). If the information
is not available due to the time limitation, the decision will
be based on speculation and it will not have any good
results.

In this paper a method is suggested to utilize
database as a previous information source and
experiments of previous projects and a place for
registering the information obtained during the analysis of
new industrial risk project. This database is created for
the first time. Analysis and comparison with the available
cases were done and the information about the new risk
for the future reference will be saved. This system has
two main parts: data storage center and executive
division. The quality of information determines the quality
of risk analysis and data bank is a place for collecting the
information so the main emphasis is on the transparency
of process inputs (Santos & Cabral, 2005) and (Usha
&Shanker).

The information of this databank is divided in two
groups: information of the project of investment and
database. The information about each project is studied
and after the completion of project, some parts of the
results are going to be transferred to the data base. In
database, besides this information some information such
as data of the other banks, standards of industrial areas
and other general information will be saved. The
suggested database is something more than a place for
saving the information. It can use a series of data in order
to collect special data, so it has a form of knowledge base
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that by using that in future plans it will be developed. By

increasing the information in this database it is possible to
perform statistical analysis to check validity of data. In
Fig.1 the general structure of the suggested database is
shown.
Tablel.The comparison of suggested model phases whit the
structure of body of project management knowledge

Suggested model phases The body of project
management knowledge

- Programming risk
management process

Structure phase.

Phase as determiner definition
methods of risks.

Determining risks phase.

Phase as determiner the accept
levels of risks.

Identification risk
process

Determination phase of suitable risk
evaluation methods.

Quantitive risk analysis
process

Risk evaluation phase Qualitive risk analysis

process

Phase as determiner of premiership
of answering to risks defined
according to Topsis technique.
Phase as determiner of
effectiveness of each risk on project
and average risk of evaluation area.

Process of answering to
risks

- Risk pursuit and control
process

Fig.1. Structure of suggested database
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area”. For example, if the study system is on building
project, these areas can be as building map, place of the
building, earth preparation, financial sources, building
materials and etc.
Phase as the determiner of the risk identification methods
In this stage, among all methods, the best one to be
found based on the first identification. The most common
methods which are used in different plans are:
brainstorming, checklists, interview, studying the reports
of the previous projects, analysis of failure, decision tree,
Delphi technique, types of graphs (cause and effect
diagram, system dynamics, effective factors diagram)
(Hatefi, 2008).
Identification risk phase
The aim of this phase is to identify the potentional
factors in creating a risk and all the events that are
effective on the project. So we try to study each
evaluation area.
Phase as the determiner of the acceptable level of the
risks
In this phase the analyzer tries to determine the
acceptable level of the risks. This can be possible by
asking from the project managers. By determining the
acceptable level of the risks, we can estimate the
financial resources.
Phase as determiner the best method for risk evaluation
It is possible to determine the
suitable evaluation method for
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each group of risks. Some of these
methods that can be used are:
experts,  simulation,  scenario
creating and financial analysis
(Gharachorlu, 2006).
Risk evaluation phase

It is the risk estimating by using
a specific method. To estimate the
risk, many different evaluation
methods can be wused. Three
indexes that in this model can be
used for risk evaluation risk are:
possibility of the event, effect and
accepts level. One of the first ways
of creating risk evaluation phase is
to estimate each risk according to
the probability of occurrence and
its effect. We try to collect this
information in database.
Determining the order of answering

Finalinformation

. Ranlking
®  Solutions
. Pursuit
.

formation of
project

Finalusers

Project
managar

Imwastor
Staff
Lzgislators

Suggested model phases

The suggested models have 8 separate phases. The
order of these phases can be suggested and they are
changeable in each project, and it is not necessary that
all of the eight phases be in each project. To compare
these phases with the standard of the risk management
we are use the Table 1.
Structure phase

In the structure phase, the project is divided into
specific areas. Each of these areas is called “evaluation
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to the defined risks according to

the Topsis technique

In this phase we make decision about the order of
answering to the defined risks according to their
importance. Thus, those risks that need solution,
transformation, division, reduction, improvement will be
chosen (Jaafari, 2001). So we face a multiple criteria
decision making such as: multiple objective decisions
making and multiple criteria decision making. Multiple
objective decisions making is used for planning but
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multiple criteria decision making is used for choosing the
best option (Asgharpour, 1999; Raija, 2009; Prasanthi et
al, 2009). Thus, determining the order of answering the
defined risk and choosing the most important risk are two
kinds of multi criteria decision making. These issues are
formulated according to the Table 2. A; shows choice iy,
and X; shows index j» and rj shows index value jy, for

choice iy, .
Table 2. Multi criteria decision making matrix

Index X1 X2 Xn
Choice
A1 ri r12 l1n
Az 21 22 2n
Am I'm1 I'm2 I'mn

On the other hand, answering to the defined risk is
determined according to the order of the risks. These
orders play the role of option in the decision making
matrix. Each risk depends on different factors, so related
factors like risk effect are mentioned as decision making
indexes. Therefore, it is necessary to pay attention on the
internal relations between indexes, and their effect on
each other and their positive and negative aspects.
According to the following definition the best option in
multiple criteria decision making is A* that provides the
highest value (utility) of each characteristic Means:

A z{ X X x;} _ when | xjf =max; Uj(j); i=12.....m 1)

For mathematical operations, in matrix of multiple
attribute decision making, it is necessary to change the
qualities indexes to the quantities indexes. The changing
will be done by using distance and two polar measures
according to Table 3.

Table 3. Scale of bipolar distance measuring
0 1 3 5 7 9 10
- | Very little| Little | Average | High | Verymuch | -

If the matrixes are formed from the different types (for
example one of them from cost, one of them from quality),
dimensionless method must be used to make the indexes
comparable for mathematical operation. After that we
should put the risks in order according to the decision
making method. Normalization, linear, average and fuzzy
are some scale-building methods. In using dimensionless
methods we should note that all the indexes of decision
making matrixes should become dimensionless by one
method. Also in using dimensionless methods all the
indexes of making decision matrix should be a number
between zero and one (Asgharpour, 1999). In this paper
we use normalization method because it is not important
that the indexes are positive or negative. According to
equation 2, we devide each element of decision making
matrix (r;) to available norm of column j (per x; index).
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All the columns of decision making matrix has the same
unit length, therefore the general comparison becomes
easier. By mathematical operation in multi criteria
decision making matrix we can calculate the weight of the
indicators by using the Antropy Method. In this paper due
to the computational ease of calculation of the weight
indicators w;is calculated according to the equation3.

m
Ej =—ﬁ;[pij “In pij] Y

d,=1-E. :V j L N
I I J pl]_m VL)

i e
i=1
d; .
Vo wi =

=T T
Zdj Zij.wj
i=l i=1

The methods for solving multi criteria decision making
problems consist of two groups: split methods of
compensatory model and split methods of non-
compensatory model. We cannot use the split methods of
non-compensatory model to order the risks of projects
because in these methods cannot be any exchanges
between the indicators. But in issue order of industrial
project risk, the different indicators effect on each other.
For example, it is possible that a risk because of because
of high possibility of the occurance not considered
important, because it has a low effect.

A split method of compensatory model has three
groups: scoring, compromise, coordinated. Each of these
three groups has some methods (Asgharpour, 1999). We
cannot use the methods of scoring subgroups to
determine the order of answering the defined questions.
For example we can use simple additive weighting
method to find the best option based on the weight
indicators. For another example the hierarchical additive
weighting method can be used in those issues in which
decision making indicators are shown in different levels.
But, in risk order issue we cannot define the indicators in
form of layers. Also interactive simple average weighting
method can be used by considering the existence of a
linear utility but unspecific. But in risk order issues of
industrial plan the linear of the function cannot be
determined.

From the compromise subgroups and coordinated
subgroups just MRS cannot be used. However, it can be
used to solve the ranking of the industrial plan risk.
Considering the dependence of indicators that form each

A W .
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plan, we cannot use them (indicators). We chose Topsis

because in using this algorithm the utility of each indicator
must uniformly be reductional or increscent. The best
value of each indicator shows the positive ideal and the
worst value of each indicator shows the negative ideal. In
this

method, the selection

option must have the

shortest distance to the positive ideal and the longest
distance to the negative ideal solution. Because of the
simplicity of the algorithm, it is a suitable method. This
algorithm has four stages (Asgharpour, 1999):

First step- forming weighty scale matrix (Y, = Np Wiy )
Yok - Weighty scale matrix

Np : Matrix, scaled by normal method

W, .., - Matrix of weight indexes

Second step- determining ideal positive and negative

option (A*+ and A*"). Third step-calculating distance of |
option of weighty scale matrix from ideal positive and

Fig 2. Reception of industrial project information page

Priority of responding to the industrial project risks

Reception of industrial project information page

producing the the average household refrigerator
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effectiveness and the average of evaluation area risk is
mentioned.

The expected risk impact = numerical data of risk effect « probability of risk occurrence

expected risk impact +100
the sum of ecpected risks impact on project

Percent of risk effect on project=

Average risk of evaluation area (percent)= total percent of
effective risks on evaluation area
Database of risk registration system

It is used for documentation of the defined risks. This
information facilitates the interlocution between the
project managers. In this research, database of risk
registration system is designed by Visual Basic and MS
Access software. Also we studied on an industrial plan in
a company which produces different types of refrigerator
condenser or anti- thrush. Fig.2, as per schedule, exhibits
first the number of industrial plan and title and description
of the plan is obtained thereafter. User can determine the
risk evaluation method such as event tree, simulation,
scenario creating, opinion of experts and cause and effect
diagram .At the end the user
must enter the definition tool
and usable evaluation to the
specific places. If a suitable
value of previous plans
information is saved in

Projecttile  cougenser knowledge base, the user will
R oin be able to use this
information to define these
the aim of this project is to produce condenser model 1420 which is scare in market. According to the law rlS kS .
investment that is needed in this project, its producing is economical. The general process of this product .
Project Aefinits «.contains ical and technical studying, designing requirements and producing After e nte rl n g an d
confirming the above

Project risk definition tools

Evaluation of the project risks method

information, the user will be
sent to the risk information

] N oo | page. The user must open a
¥ Interview %] Opinion of experts N
C] Questionnaire i new page for each defined
[] Decision tree DL Tee:

[ Brain storming

Edition ‘ i Accept information ;

negative options ( d;" and d; ). Fourth step- calculating
relative closeness of option to the ideal solution (cl;).

Phase as the determiner of the effect of each risk on the
project and the average of the evaluation area of risk

In this phase, the percent of effectiveness of each risk
on industrial investment project and the average risk
percent of each evaluation area can be gained according
to the defined evaluation areas in the plan and the two
indicators of the effectiveness of each risk. In this phase
analyzer can answer to the questions such as: what kind
of important risks are in each evaluation area. Does it
need more evaluations? If yes, in which areas these
evaluations should be used? Equations related to the
expected impact of risks and the percent of risk
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risk and enter the information.
This information consists of
risk description, risk factor,
evaluation area, the expected
risks, risk possibility, risk
effects and the acceptable
level. In Fig.3 a type of
receipt page of risk information is shown. In the next
stage, after the definition of the risk plans, according to
the risk evaluation areas which are determined in
structure phase, the defined risks will be put in order. The
way of ordering is in such a way that from left to the right
they define the number of the risks according to the risk
type and evaluation area. For example, the risl1-A-M
shows the risk number one, external which is
unpredictable and its evaluation area is material. The
numbering of the defined risks in the project is
determined by entering the risk information to risk register
database system automatically coding in VISUAL BASIC
software.
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Table 4. Page of reporting the suggested system
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Effectiveness on evaluation area (quantities) Probability | Expected | Effective-
Equipment |Material | Technical |Profitability | Etc. of risk ness on
Risk Risk definition (E) (M) knowledge (B) (O) | assurance impact project
Rank | number (N) (%) (%)
1 | N-BS- Lack of 9 95 8/55 11/2
specialist
Becoming the
2 M-A1l - raw materials 7 85 5/95 7/8
more expensive
Inefficient of
3 B-E1 - monetary 5 90 4/5 5/9
relations law
Change of 1
22 M-A3 - material 5 20 1/3
properties
23 | Bc2- | Products 3 20 |oe o/8
returns
24 | B-D7- Delay in 3 20 |oe o/8
activities
Number of gctive risks in > 3 4 11 4
evaluation areas
Average risk in evaluation /6 12/6 29/3 42/9 11/5
area(percent)

Bottom of Form

This system is designed in such a way that its output
can be easily modified and the previous calculation can
be easily deleted and the new calculation can be easily
entered. The reports can be used to draw the attentions
to the risk condition reduction and adjustment program.
The report page contains information such as risk grade.
Also the risk number contains information such as risk
type, evaluation, risk description, risk effect on evaluation
area, number of active risks, risk possibility, expected risk
effect. Table 4 contains the summary of output results
related to risks of a new project or creating average
refrigerator-freezer condenser which was provided as a
report by designed database using a central server the
possibility of updating and saving the information. The
designed system is flexible and it gives this possibility to
coordinate the structure and the content of the reports
according to the special needs of each plan. There is no
limitation for user to select the definition and evaluation
method.
Conclusion

According to the information storage, and results of
risk evaluation of each industrial plan in knowledge base
related to the information bank, it is possible to use the
information of previous plans in analyzing the risks of new
project. Thus, after a short time it is possible to collect
statistical data about different risks. Each organization
can collect this database for itself and in higher levels the
governmental organizations and investment service
providers can benefit from having such a database
exploit. For example, ministries can collect the
information of different plans in form of this database and
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provides this information to the applicants. Also they can

study different scenarios by using fuzzy logic. Another

field that is suggested to be studied is about database.

For example, suitable structure of creating data base and

development of software and hardware systems must be

studied.
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