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Abstract. The paper investigates the investment decision–making, risk assessment and management prob-

lems faced by all participants of the investment process in construction. The main object of paper – risk of 

investment projects in construction. Companies often have to make investment decisions under uncertainty 

and therefore the study emphasizes the need, for carryng out investigations, developing metodology and 

intelectual decision making system that would holistically assess the whole available information to the 

investment project, increase the accuracy of risk assessment, improve project information management, 

reduce project risk factors for the occurrence of potential and would make informed investment decisions. 

The created and described verbal analysis method of the real alternatyve classification was integrated into 

the proposed model and implemented in practice. 
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1. Introduction 

Many scientists and practitioners analyze the com-

pany's investment objectives in a various aspects. 

Profitable activities of the company (productive 

investments) are possible only with the targeted 

investment decisions, weighed and managed risk, 

targeted and supervised investment and risk deci-

sions. 

Each and every company is affected by many 

risks due to the market economy conditions (Cho-

rafas 2007). Besides the company's activities, there 

is high abundance of various risks as well. Busi-

ness environment is constantly changing due to the 

stronger competition, international and internal 

dynamics of the market, demand and supply 

changes, systematic investment decisions need and 

many other factors. Recent research (Agrawal 

2009; Merna, Al-Thani 2010; Ernst&Young 2011; 

KPMG 2011) confirms that the risk assessment 

and management of relevance, addressing the 

company’s investment objectives are understood 

and perceived by top management as an important 

enterprise performance management tool. Howev-

er, managing link indicates that the existing risk 

assessment and management methodologies, 

guidelines and standards are often difficult or even 

impossible due to the specific adaptation problems, 

lack of professionals, information leakage risk, 

financial aspects and etc. 

Companies’ investment potential growth is di-

rectly related to the process attendant risks and to 

the assessments of many possible assumptions and 

results (Merna, Al-Thani 2010). Therefore, it is 

necessary to analyze a number of qualitative and 

quantitative criteria and to assess the occurrence of 

the risk and the potential profit-making opportuni-

ties in an investment decision making. 

The quality management shortcomings, hu-

man factors, technology, contracts, environment, 

design errors and other factors are more often dis-

cussed then the financial causes analyzing compa-

nies’ crises causes in the recent years (KPMG 

2013). These problems often can not be measured 

by quantitative indicators, which in turn are elimi-

nated from any risk calculations and analysis. The 

emerging problem (non-quantifiable indicators 

elimination from evaluation process) is usually 

analyzed after the event, but in most cases it causes 

considerable losses. 

It is clear that risk assessment in making in-

vestment decisions is a multifaceted complex task 

that requires a separate detailed research in order to 

develop methods to facilitate correct/weigh/effec-

tive and rational investment decision making. 
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Identification of the problems, the investment 

risk understanding, the effective and ensuring ra-

tional investment decision making highlights the 

need to find methods to achieve them. 

Competition, inflation, changes in demand 

and supply as well as many other factors constantly 

alter the business environment (Chapman 2010; 

Apgar 2007). One can see that in the current mar-

kets (not taking into account financial institutions) 

risk assessment and management is still a relative-

ly new and underdeveloped process. The above 

statement was made by analysing the causes of the 

bankruptcies and crises of Lithuanian and Europe-

an companies, as well as the general reports of the 

state and other responsible institutions. 

When analysing the causes of recent crises in 

companies, the financial causes are usually ignored 

(Ustinovichius et al. 2008a). Instead, the lack of 

quality management, as well as errors associated 

with personnel, technology, contract signing and 

planning, etc. can be observed more often. These 

problems (criteria) usually cannot be assessed 

quantitatively. Therefore, they are omitted from all 

calculations and further analysis. The considered 

problem (ignoring quantitatively unassessable cri-

teria) has a very low chance of occurring and may 

be solved when the event has already happened. 

However, in most such cases, the company suffers 

very significant losses. 

The problem of risk assessment and manage-

ment has been analysed by the countries of the 

Western world for a very long time. Many risk 

identification, assessment and management models 

have been developed (Sadgrove 2009; Turskis 

2008; Rutkauskas 2011). The main goal of these 

models is to predict, measure and decrease nega-

tive consequences of risks to company’s perfor-

mance. The analysis of these processes in Lithua-

nia is a novelty. However, despite obvious 

benefits, usually, no investments are made in such 

analysis until a negative event takes place. Recent 

scientific papers are more often centred on re-

search, describing qualitative evaluation of risk 

processes, emphasizing the importance of the fact 

that constantly changing market conditions can 

hardly be assessed by discrete values. 

The importance of increasing the effectiveness 

of risk assessment and management in the Lithua-

nian construction sector is more apparent due to 

the reasons stated above. 

Thus, the present paper analyses a decision-

making copception based on qualitative estimates 

obtained by investigating risk assessment and 

management methods and applying these methods 

to assess investment project risks in construction 

companies. 

2. Analysis of modern approach to the  

investment project risk assessment and  

management 

2.1. The investment project – subject of risk 

management 

An investment project may be described as a 

planned, goal-oriented creation and modernization 

of physical objects and technological processes, 

the preparation of technical and organizational 

documentation, as well as a set of managerial im-

plementation methods. The investment project 

serves as a basis for the investment of capital into 

tangible assets (land, buildings, machinery and 

equipment) or intangible assets (services, consult-

ing and other things needed to complete a project) 

with the goal to create, purchase or increase the 

value of the assets. 

All projects are carried out according to the 

following project diagram (see Fig. 1), i.e. the plan 

is made, the problem is comprehended and, then, 

the means of putting the plan into effect are select-

ed and, finally, all the goals are achieved. 
 

 

Fig. 1. General diagram of a project  

(Source: Petravičius, Tamošiunienė 2008) 

Realization of the objectives (decision record) 

The stages of the project as well as their compo-

nents are usually standard, though it should be not-

ed that it is important to ensure the balance be-

tween time and quality for every process at every 

stage (see Fig. 2). 

In fact, the key features of the investment pro-

ject are as follows (Shevchenko et al. 2008): 

− it is assumed that the project should use the 

least possible amount of resources in order 

to maximize future profits; 

− the project is planned, financed and im-

plemented as a whole; 

− the project may be the object of concrete 

financial agreements and have its own 

governing body; 
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Fig. 2. Typical sequence of stages in the project life 

cycle (Source: Petravičius, Tamošiunienė 2008;  

Project Mangement Institute 2004) 

− the project must have specific start and fin-

ish times, i.e. the period during which the 

planned goals are to be achieved (their 

achievement probability is comprehensive-

ly evaluated); 

− the project has certain boundaries (geo-

graphical or even organizational). 

All forms of capital investment are invariably 

associated with a certain risk (Hubbard 2009; Olson, 

Dash 2008). The specific features of investment 

activities are associated with the accumulation of 

all types of risk in a particular business area (Léau-

tier 2010). Investment projects, including a set of 

technical, technological, organizational, financial, per-

sonnel and other decisions, made under uncertainty 

conditions, is a special area of investment activities. 

All projects are planned for the future and are likely to 

be altered to a larger or smaller extent, therefore, they 

are inevitably bound by uncertainty and risk. After 

all, one cannot know if the results of the project 

match the expected results, despite successful 

completion of particular project tasks. Every pro-

ject task is affected by some sort of risk, which can 

cause the deviation from the planned course of ex-

ecution. 

2.2. Risk assessment and management methods 

It is necessary to follow the scientific method in 

order to comprehensively review the risk analysis, 

evaluation methodologies and management struc-

tures and to propose improvement aspects and di-

rections. The analysis of risk management litera-

ture revealed that there is no unified theory, the 

individual tests on a greater or lesser extent de-

scribed in the risk analysis and assessment of the 

key steps are known (Maevskiy et al. 2013). 

The risks, faced by companies, are important 

research subject for business and economic spe-

cialists that receive a lot of attention and various 

studies are performed in order to specify forms of 

risk, the sources of occurrence, estimation methods 

and measures for the prevention and neutralization 

(Rejda 2008). 

The risk as by nature is a multifaceted con-

cept, analyzed by various fields of science. There 

is also the lack of unified approach to the concept 

of risk, assigning actions to the risk factors and 

unanimously adopted risk classification in scien-

tific literature. Probabilistic approach to the con-

cept and the process result, widely encountered in 

risk management literature, often determines the 

choice of risk assessment methods. The qualitative 

component of the whole process usually remains 

eliminated from the risk assessment and manage-

ment process as hard to express quantitatively. The 

paper analyzes the concept of risk in the construc-

tion investment activity context. Therefore, risk 

analysis and assessment methods analysis are 

mainly performed on the basis of management and 

economics specialist scientific publications, alt-

hough the abundant input of the engineering is no-

ticeable. 2 groups of the risk evaluation and as-

sessment methods categorization can mostly be 

found in literature: qualitative and quantitative 

(Vaysblat et al. 2014; Haimes 2009; Khokhlov 

2009; Norvaišienė 2006; Vilenskiy et al. 2002). 

It should be noted that each group of methods 

have their own advantages and disadvantages but 

they are not interchangeable. Assessing the amount 

of information and available resources, the appro-

priate methods should be purposely used at differ-

ent stages (Fig. 3). Their coordination is necessary 

at different risk analysis and assessment stages. 

 

 

Fig. 3. The typical investment project cash flow 

distribution and risk assessment and  

management techniques (methods) in the project life 

cycle (Source: compiled by the authors) 
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In conclusion, it is noted, that the risk assess-

ment and management models given in the litera-

ture, do not allow to fulfill the thorough construc-

tion investment solutions risk assessment and 

management. The most widely used (and literature 

considered to be reliable) methods often analyze 

only part of the available information (usually ex-

pressed in quantitative terms) do not include the 

quality-value rates in the risk assessment process. 

And of course, you can not create a reliable quanti-

tative model and the more to interpret the results 

with unreliable variable assessment method, link-

ing it with subsequent management processes. 

Therefore measures, tools and techniques 

(methodology) that would help assess qualitatively 

and quantitatively expressed indicators, their im-

pact on the final construction investment project 

risk level and also would help to make optimal in-

vestment decisions. 

3. Risk perception and assessment of the  

concept of creation 

Analyzing the investment project as a model for 

the company, it is analyzed as a subsystem of the 

economic system. There is also a model that de-

scribes the project output data dependency on the 

input parameters. External design parameters can 

be classified into macro and micro-economic and 

evaluated by different methods: statistical, econo-

mic-mathematical, expert, scenario methods, and 

so on. 

Application of statistical methods in the in-

vestment project risk assessment is more difficult 

for lack of statistical data or their partial (uneven) 

existence, according the parameters which unique-

ness is determined according to each investment 

project specifics. Also, these methods do not pre-

dict the parameter changes due to external factors 

changes, because the essential condition of the sta-

tistical data application is the stability of the exter-

nal data. 

Economic-mathematical and models do not 

ensure greater accuracy, comparing with the expert 

evaluations, but their application is significantly 

more expensive than the last methods. This ex-

plains the popularity of the expert evaluation and 

scenario methods for the investment designs, but 

the traditional mathematical approaches applica-

tion in the context of these methods greatly reduce 

their performance and efficiency. 

The efficiency of one or another mathematical 

approach for the investment project risks evalua-

tion can be analyzed according to the following 

criteria: 

− The application of the method should be 

based on the minimum number of the ante-

cedent hypotheses that should be funda-

mental in a specific model and independent 

of the expert assessment; 

− The method should allow to collect all the 

conscious and subconscious information 

from the expert; 

− Expert’s interview procedure should be as 

clear as possible and understandable to the 

interviewee. 

− Mathematical substantiation of the method 

should allow accurate and rapid implemen-

tation of the calculations. 

− Mathematical substantiation of the method 

should enable to assess the greatest possi-

ble number of feasibility scenarios. 

Expert evaluation method is usually used on 

the basis of probability theory based on the system 

of the axioms, which is inadequate for a given task. 

This theory is characterized by the partial interpre-

tation of the events’ probable occurrence: it is not 

known what the specific experiment (project) re-

sult will be, but the percentage chance of one or 

another outcome is known at the invariably initial 

conditions for the multiple implementation of the 

same experiment. However, if the conditions are 

constantly changing and the experiment is imple-

mented only once, this method has fundamental 

flows (Larichev, Moshkovich 1997). Therefore, 

such task, how to assess the occurrence of the event 

with a certain probability is, in fact, incorrect.  

Another problem is that the random variables 

of the probability theory distribute according to cer-

tain laws (usually according the law of Haus). In 

this case the calculations are simplified considera-

bly. This approach is ideal for the physical process-

es modeling, but is poorly supported by economic 

theory. The more, at the financial markets, where 

many transactions between the large number of 

market participants take place, random value distri-

bution does not go according the Haus distribution. 

So, if an expert is proposed to evaluate the 

standard tolerance and average of the random vari-

able, it is incorrect for several aspects: 

1. The entirely unjustified and in many cases 

incorrect assumptions are taken because of the na-

ture of the random size distribution; 

2. The task for the expert is to process a lot of 

information, compare/evaluate the influence/ 

impact of different parameters or to evaluate diffi-

cult parameters; 

3. Some information that the experts have are 

more on a subconscious level and is completely 

ignored. 
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These problems can be solved by verbal anal-

ysis (Fig. 4) that partially or completely helps to 

eliminate the above-mentioned mathematical ap-

proach problems. 

The verbal approach for risk analysis sche-

matically can be represented as follows: 

1. Identification of the indicators (element/ 

factor) that will be included in the risk analysis; 

2. Setting rules for the character processing 

(verbal (linguistic) collation of the variables with 

the quantitative variables); 

3. Computer calculations and level (grade/ 

rank) settings; 

4. Classes adjustment, combining the balance 

of the variables entirety; 

5. The decision on the project/s. 

 

 

Fig. 4. Hierarchy structure of the verbal variables 

(Source: compiled by the authors) 

Investment decision-making is focused on the 

choice of one solution among many others at cer-

tain conditions and certain factors or range of ele-

ments. The risk assessment in this case is very im-

portant, because the decision-maker must under-

stand the reasons of the choice, which means – the 

level of assumed risk significance. Moreover, a 

person must understand how combined effect of 

the factors could affect the final decision and what 

factors can force the change of the result in the de-

sired direction (Hopkin 2009). 

In summary, it can be seen that the probability 

(mathematical) methods, as for the above-

discussed aspects, are often not in a position to 

assess the impact of the totality of the factors on 

the final design level of risk and on the result of 

the project – as a consequence. The numerical val-

ue, which is the result of mathematical probability 

method, requires a sufficiently detailed explanation 

of numerical values as well. Company frequently 

does not implement so many projects for their data 

to be used to carry out the distribution probability 

of one or another factor changes analyzing the val-

ues and numerical expressions of the factors. In 

addition, operating specifics of many companies 

show that, similar at first glance investment pro-

jects should be classified differently under more 

detailed analysis. Meanwhile, many factors (varia-

bles), such as: contractor’s reliability, prestige of 

the company, employee training and others, do not 

have one approved (adopted) quantitative measure. 

Thus, various formal risk assessment and ma-

nagement methods can not provide unambiguous 

recommendations in most cases. At the end it is 

always a person who is responsible for the decision 

made. That is why the expert assessment procedure 

is applicable at all stages of the risks assessment. It 

also should be noted that it is not appropriate to 

altogether refuse formal-economic (mathematical) 

methods, but the key issues such as:, is the profit 

big enough due to the level of risk; what is better – 

faster but less or longer but more, can be solved by 

the decision-makers together with experts only. 

Therefore, the decision-making system in the or-

ganization should include expert-economic and 

formal procedures wherever possible. 

The accounting and evaluation of the uncer-

tainties task for investment projects risk assess-

ment remains regardless of all the above men-

tioned aspects. Since probability methods of risk 

assessment is complicated, and many risk quantifi-

cation is basically impossible, it makes perfect 

sense to try to analyze the risks in basic (or artifi-

cially introduced) language words (Ustinovichius 

et al. 2009, 2010). All this enables to apply the 

verbal decision analysis methodology for construc-

tion investment decision risk assessment and man-

agement problems solution. 

4. Verbal risk assessment model 

Risk management is a systematic process for inte-

grating professional judgments about relevant risk 

factors, their relative significance and probable 

adverse conditions and/or events leading to identi-

fication of auditable activities (Migilinskas, Usti-

novičius 2008). The world is created by a lot of 

decision-making methods that are used in various 

fields of human activity. Multi verbal decision 

analysis classifies real alternatives to authorize the 

Multipurpose options in different perspectives 

(Zavadskas et al. 2010; Shevchenko et al. 2013). 

CLARA method (Classification of Real Al-

ternatives) was created to deal with the classifica-

tion task. This method can be carried out and the 

entire set of objects and a set of known classifica-

tion experts minimizing the number of inquiries. 

The method can also be applied at a number of cri-

teria loosely linear scale. 
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These approaches consider options for priori-

tizing and significance directly and proportionally 

dependent on options to adequately characterize 

the system of indicators, the indicators values and 

weights sizes. Indicator values are determined, and 

the significance of the indicator values calculated 

by the experts. All this information can adjust the 

stakeholders (customer, users, etc.), according to 

their aims and opportunities. Therefore, the options 

reflect the results of the evaluation of experts and 

stakeholders in general the original data. 

Investment project risk analysis based on us-

ing the financial and non – financial criteria helps 

to determine the present state and the prospects of 

enterprise performance (Shevchenko, Ustinovi-

chius 2012). This is confirmed by close coopera-

tion of the financing and mathematical modelling 

specialists and researchers. Usually, technological 

decisions which are made in financial analysis are 

based on optimization, prediction decision support 

systems, multicriteria analysis, artificial intelli-

gence and stochastic models and methods. 
From the perspective of performance (behav-

iour), one of the requirements to the results yielded 

by any of the available methods is the provision of 

explanations (Shevchenko et al. 2008). For exam-

ple, a decision–maker (DM) should know why the 

alternative A seemed to be better than the alterna-

tive B and both of them are better than the alterna-

tive C. To satisfy this requirement, a decision – 

making method should be transparent and capable 

of finding the correspondence between the data 

elicited from the DM and the final estimate of the 

alternatives. Only in this case, it is possible to get 

the explanations (Larichev 2002). 

Practical application of verbal decision–

making methods (VDM) is more advanced than the 

use of heuristic and axiomatic methods. Compared 

to a heuristic method, the verbal decision–making 

method has the advantage because the ways of get-

ting information in this method are psychologically 

grounded, while all variations in data are mathe-

matically explained. This analysis allows for eval-

uating the behaviour of the company’s employees 

in decision–making, which is performed in steps, 

leading to the final decision. The verbal analysis 

methods are not perceived by a decision maker 

because he/she simply answers the questions asked 

by a computer in the language well understandable 

to him/her. Later, a decision maker checks if his/her 

preferences correspond to the recommended ones. 

As mentioned above, most of the multicriteria 

methods require that the values of the criteria be 

defined quantitatively for determining the signifi-

cances of various criteria. In using the methods of 

verbal analysis, the criterion values and weights 

(significances) are determined intuitively by a de-

cision maker or expert and any additional calcula-

tions are not required. 

A verbal analysis problem may be formally 

expressed as follows. Given: 

1) N is the number of the criteria evaluating 

the alternatives; 

2) nj is the number of verbal estimates of the 

criteria; 

3) Xj = {
1

jx , 
2

jx , …, 
jn

jx } denotes estimates 

ranked in the order from the best to the worst on 

the j–th criterion scale; 

4) a set of available vectors У = {Х1
*, Х2

*, ..., 

ХN
*}, consisting of estimates of the type y1 = {

k
x
1

, 

m
x
2

, 
t

N
x }, with each vector yi having one of the 

scale values based on each criterion. The expres-

sion У = {Х1
*, Х2

*, ..., ХN
*} determines N-th system 

of evaluation whose each point is one of possible 

criterion estimates; 

5) the alternatives determined from the set 

A = {a1, a2, …, an}. 

It is necessary to rank the alternatives accord-

ing to the DM preferences.  

Nowadays, computer software can assist 

many management techniques like sensitivity 

analysis and improve the efficiency of the analyz-

ing process. Computer simulation packages are 

thought to be more realistic than theoretical calcu-

lations (Shevchenko et al. 2008). The method/ 

program CLARA can be successfully applied to 

classification of investment decisions/projects 

when the decision classes and the criteria used are 

thoroughly revised. 

A method of comprehensive order classifica-

tion. At the first stage, the alternatives of the set Y 

are numbered in the specified order. In this case, it 

is valid that yi > yj ⇒ i < j. This preliminary num-

bering ensures that a particular alternative is con-

sidered when all the alternatives dominant over it 

had been already analysed.The use of the hypothe-

sis of distinctness allows us to considerably reduce 

the number of questions to an expert, required to 

make the classification. Let us denote by Gi a set of 

class numbers Yl (1 ≤ l ≤ M), admissible for the 

vector estimate yi ∈Y. Before questioning the DM 

(an expert), Gi = {1, 2, …, M} is assumed for  

∀ yi ∈Y, because we do not have any information 

about the expert’s preferences. Finally, it is  

required that all Gi consist of only one element. 

Suppose that the expert decided that the vector es-

timate yi ∈Y. should belong to the class  
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Yl (1 ≤ l ≤ M), according to its global quality. Fol-

lowing the hypothesis of distinctness, in this case a 

vector estimate, described by a number of the crite-

ria values, which are not less preferable for an ex-

pert, cannot belong to a less preferable class. Simi-

larly, a vector estimate, described by a number of 

the criteria values which are not more preferable 

that those of yi, cannot belong to a more preferable 

class. Consequently, the data, relating only to one 

vector estimate of Y, which were elicited from an 

expert, can result in the reduction of the sets Gi, 

corresponding to other vector estimates. In this 

way, in a particular case, vector estimates can be 

referred to a particular class of vector estimates 

without being submitted to an expert. It is neces-

sary to take into consideration the possibility of 

referring a particular vector to a particular class. 

The indicator pil (assessing the possibility of refer-

ring the vector yi to the class Yl) shows the proxim-

ity of the vector considered to the members of this 

class because the vectors of the same class usually 

make compact groups in multidimensional space. 

To calculate pil, the normalized distance between 

the vector yi and the center of the class Ck can be 

used. Relying on two indicators, pil and Gi, a uni-

fied quantitative estimate of the informativity of 

any not estimated state Ф can be obtained: 

 ({ , | })i

i il il
f p g l GΦ = ∈ , (1) 

where f is a certain real function, gil is the number 

of vectors from Y whose membership of a particu-

lar class becomes known (i.е. cardinal number of 

the respective set of the class numbers Gi is equal 

to one) if the expert refers the vector yi to the  

class Yl. 

A subset of the alternatives Yg for which the 

set Gi of the admissible classes contains more than 

one element is determined. If Yg is empty, pass on 

to stage 7. 

1. The indicators pil are calculated for all the al-

ternatives from Yg and gil is determined for 
i

Gl ∈∀ . 

2. The indicators pil are found from the formula. 

3. Based on the above indicators, the amount of 

information of the vector yi – Φi is deter-

mined. 

4. max:

j g

i g i j
y Y

y Y
∈

∈ Φ = Φ is determined. 

5. The above vector is submitted to an expert to 

be referred to one of the classes. 

6. The sets Gi are modified in a accordance with 

the class specified to the vector by the expert. 

7. The procedure is completed. 

The detailed algorithm of CLARA method is 

presented in Ustinovichius et al. (2010). 

5. Method CLARA for investment risks evalua-

tion and management  

Many researchers have pointed out that in con-

struction it is essential to be able to take into ac-

count the impacts of cultural, social, moral, legisla-

tive, demographic, economic, environmental, 

governmental and technological change, as well as 

changes in the business world on international, 

national, regional and local real estate markets 

(Zavadskas et al. 2008; Ustinovicius et al. 2008b; 

Turskis 2008).  

Every construction project is unique and each 

has different risk allocation, capital requirements, 

management teams, construction methods etc (Mi-

nasowicz 2008). All these factors could affect pro-

ject cost, and thus it is necessary to identify and 

analyse the risks associated with project budget 

and realization. After a few iteration series expert 

(DM) can choose final decisions – Final class deci-

sions (Fig. 5). Detailed description of these groups 

is provided in the first hierarchy level. Further the 

classification of the possible investment project 

risks must be established taking into consideration 

all levels of their multi–purpose quality descrip-

tions – second hierarchy level. During that quality 

of the received results must be checked as well. 

Such risk evaluation work course is received fol-

lowing the drawn scheme – evaluations of the sec-

ond hierarchy level criteria ⇒ evaluations of the 

first hierarchy level criteria ⇒ risk level. 

 

 

Fig. 5. The classificatory of investment risks level 

evaluation (Source: compiled by the authors) 

Risk level might be established using the 

composed classificator, but a lot of criteria must be 

compared. It is a very difficult task for any person 

(for expert too), besides it takes a lot of time. 
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Therefore, it is possible to use computer program 

CLARA (classification of real alternatives). This 

method (program) allows evaluating constructional 

investment project according to accurately estab-

lished classes with the respectful offered criteria 

for risk size evaluation. 

 

 

Fig. 6. Data input into the program  

(Source: compiled by the authors) 

Classificator establishment course. Data input 

into the program. 

1 Stage – For second hierarchy level evalua-

tion criteria are introduced (Fig. 6): Criterion 1 – 

qualified labour force; Criterion 2 – supply of con-

struction materials; Criterion 3 – designing mis-

takes; Criterion 4 – course of the constructional 

works.Criteria evaluation classes: Class A – high; 

Class B – average; Class C – low. Criteria 1–4 are 

chosen for evaluation of technical – technological 

risk. While analysing two projects (2 alternatives) 

the expert determines where the chosen labour 

force is qualified enough, where permanent con-

tinuous supply of materials will be ensured during 

the construction, what is the estimated course of 

works. After the project is analysed, it is deter-

mined if there are no mistakes in it. Other stages 

are input adequately to stage 1.  

Classification implementation in the program. 

After introducing all the criteria that will be taken 

into consideration while evaluation 3 investment 

alternatives, the last stage is performed, i. e. the 

criteria are compared. The comparison is made in 

the following way: the program selects one evalua-

tion of each criterion and composes their combina-

tions. The expert assigns the available evaluation 

combination to the respectful class.  

When the assigning is finished, a transfer is 

made to the next stage (by pushing the button 

“NEXT”). Another evaluation combination is pro-

vided. This is done up to a moment, until all the 

combinations are allotted to the respectful class. 

During the work the expert might make a mis-

take or change his opinion, therefore, contradic-

tions might appear in his answers. 

In such case, the program shows a warning 

that contradictions have occurred and it will ask to 

confirm the new answer or to change it. 

After the work is finished, the program saves 

all the data, perform analysis and shows the number 

of the given DM questions, the number of eliminat-

ed combinations. It also shows how many of evalu-

ates combinations were allotted to classes A, B or C 

(Fig. 7). Evaluating of all second hierarchy level 

criteria are established in an analogous way.  

 

 

Fig. 7. The data of program  

(Source: compiled by the authors) 

Final solving analysis. The final analysis is 

performed according to the evaluations of the first 

hierarchy level. After the final analysis is per-

formed, we get evaluation data, i.e. we establish 

risk levels (Fig. 8). 

 

 

Fig. 8. Data base (I hierarchy level)  

(Source: compiled by the authors) 
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6. Conclusions  

The literature review of lithuanian and foreign sci-

entitist researches in the field of risk analysis has 

been carried out. After the mentioned scientific  

literature analysis it can be concluded that a num-

ber of relevant factors of the investigated activi-

ty/project should be considered so that to assess the 

risk: social, economic, political, cultural, etc. New 

methods, which are capable of analysing the car-

ried out activity or project risc fully (complex), 

should be created and applied. 

The premise that risk assessment and man-

agement must be an integral part of the overall de-

cisionmaking process necessitates following a sys-

tematic, holistic approach to dealing with risk. 

Such a holistic approach builds on the principles 

and philosophy upon which systems analysis are 

grounded. 

Most researchers of decision-making methods 

recognize and emphasize the difference between 

the existing standard methods and human percetion 

and ability of information processing. The methods 

based on verbal analysis rely on scientific ap-

proaches, taking into account various disciplines 

and considering psychological criteria, which are 

particularly important. 

Following the review of the literature, it leads 

to the conclusion that there is a lot of decision– 

making methods and techniques in the world. 

Many normative methods that been presented pre-

viously as a “universal” approach, i. e. optimal so-

lution, but applying them to different areas to solve 

problems revealed deficiencies in the application 

of these methods: low reliability, complexity of 

use, low evaluation of the alternatives. 

The possibilities of the theory of verbal analy-

sis for the project and the contractor's risk assess-

ment and management were analyzed. It was found 

that verbal analysis methods may be relevant chal-

lenges in the less structured decision-making areas. 

These include risk assessment problems. The glob-

al experience analysis indicated that the proposed 

risk assessment methods do not allow to carry out 

a comprehensive companies’ investment decisions 

(projects) risk assessment and multi criteria (multi-

purpose) analysis that evaluate the indicators (cri-

teria) described not only by discrete but also lexi-

cographical values, therefore the paper proposes 

the verbal analysis method CLARA for the prob-

lems’ solution. 

The developed risk assessment verbal analysis 

method CLARA acting on the basis of multipur-

pose classification. The proposed the real alterna-

tives classification algorithm (CLARA) helps to 

create and actualize complete and compatible data 

bases that allow creating more efficient construc-

tion investment decisions conditions. 
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