As my colleague Leonas said, decisions in the building reconstruction area should be well-founded, to avoid mistakes. Generally, choice of the best alternative from the given alternatives set is one of the most common problems in decision making practice. Such problems can be encountered in business as well as in personal life. Choice of reform plan, firm reorganization, building reconstruction plan are the examples of business problems of this kind. Examples of personal problems are choice of profession, expensive purchase and so on.

For East Europe countries, carrying out reforms, problems of choice of the best object for investments are highly actual: purchasing a building for the reconstruction and subsequent sale, arrangement of supermarkets or agricultural products processing centers.

The results of psychological research demonstrate that people tend to make mistakes while comparing alternatives, which differ on many criteria. In my report I will present a method and decision support system that helps people to solve such kind of problems using several simple and psychologically correct questions.

Let us consider a small practical example, which will be used to illustrate the method throughout the whole report.. (Slide «Practical example»)

For example, a firm is looking for a location to build a large supermarket. Preliminary analysis reveals that there are four possible building locations (Var 1 – Var 4). To make a decision, firm administration wishes to take into account the following criteria: price of the site, population density in 1 km radius, presence of competitors, communication infrastructure, parking capacity, availability of the site by public transport and site visibility from a principal street.

Four alternatives were estimated by experts. They used natural units, or verbal estimations, or marks as quality grades on criteria scales.

It is required to choose the best alternative based on Decision Maker (DM) preferences.

Let us set a problem in formal way:

<слайд «Формальная постановка задачи»>

Given: 

N – number of criteria .

Q – number of given alternatives 

wij, 1≤i≤N, 1≤j≤Q – evaluation on the scale of the i-th criterion (there can be both qualitative and quantitative criteria). 

Required: 

To select the best alternative from Q set on the basis of a decision-maker (DM) preferences. <слайд «Возможности ЛПР»>

The method is based on the following assumptions about DM capabilities. These assumptions are proved by psychological research.

1. DM is capable of comparing evaluations of two alternatives by separate criteria;

2. DM is capable of comparing multicriteria alternatives, which are different by evaluations on two criteria only;

3. DM is capable of comparing an advantage of one alternative against two or three advantages of the other one.

<Слайд «Ответы ЛПР»>

After reviewing a pair of alternatives, DM can give one of two possible answers:

1. One of two compared objects is more preferable.

2. The compared objects are equally preferable.

<Слайд «Метод ШНУР»>

Following these assumptions we propose a procedure of comparing two multicriteria alternatives based on pair-compensation principle, when an attempt is made to counterbalance the advantages of one alternative by advantages of another alternative.

Method SNOD consists of two stages:

1. Formal analysis – preparing a series of questions to be posed to DM

2. Obtaining the information from DM –DM-DSS dialogue

Let’s consider Formal analysis stage in detail:

<слайд Формальный анализ – цель>

The analysis is aimed at preparing a series of questions to be posed to DM that could provide: 

· A minimum load for DM: the least number of questions to be posed;

· Gradual ascending of questions difficulty;

· The greatest possible use of DM information.

<слайд Формальный анализ>

Achievement of these goals consists in revelation of Potentially Best Alternative, which acts as a comparison standard for DM during pair comparison to other alternatives. Of course, on formal analysis stage we know nothing about DM preferences, or about the importance of these or those estimations on criteria. However, even under these conditions formal analysis can focus DM attention on the alternative, which is somewhat better than the others.

On the formal analysis stage such an alternative is determined by pair comparisons on the basis of de Condorce principle:

«The alternative, which wins over all other alternatives in the course of pair comparisons, shall be considered the best one».

Pair comparisons are made in the following way:
a. Normalization of evaluations of alternatives in each pair

b. The normalized estimations are summarized

c. Alternative with greatest sum is a winner in pair

After comparing all the pairs, based on de Condorce principle, an alternative that has the maximum number of wins is considered Potentially Best Alternative (PBA), and others are ordered by formal difference from PBA.

An example of formal comparison for first and second alternatives of supermarket location is shown on the slide.

<слайд «Пример формального анализа»> (объяснить).
Line “Criteria” shows directions of criteria scales. Max means that the bigger estimation is, the better. Lines Var 1 and Var 2 represent initial alternatives. Normalized Var1 and Var2 are normalized versions of Var1 and Var2. To get normalized value, we compute average of two initial estimations, and then each estimation (in the case of max criterion) is divided by this average. In the line “Difference” there are differences between normalized estimations of Var1 and Var2. If we sum all the differences, we get result, upon which we can formally tell which alternative is better.

Unfortunately, in many cases de Condorce principle can lead to cycles on the alternatives set.

<слайд Циклы>

It is widely known that utilization of de Condorce principle may create intransitivity cycles. 

The sufficient condition of cycles absence have been proved. The proof is based on the utilization of average criteria values for all pairs and for the group of alternatives.

This stating is sufficient but not necessary condition of acyclicity. Appearance of cycles can be caused by estimations of potentially (by estimations) worst alternatives, which modify group means and lead to choice of different PBA. Since in general there can be cycles we need an algorithm to determine PBA in their presence.

In this case one should do the following:

If several alternatives win maximum number of pair comparisons and form a cycle, then one should take as PBA an alternative, which wins group comparison among them.

After PBA is selected and questions to DM are ordered we can start questioning of DM.

<слайд Диалог ЛПР-СППР>

DM-DSS dialogue can be divided into 3 stages.

On the first stage DM reviews estimations for all alternatives and answers the following questions:

1.
«Are there estimations on one of the criteria that have a very few difference from each other and can be considered almost the same during pair comparison?».

2.
 «Are there alternatives with at least one too low estimate, which represent inadmissible quality on corresponding criterion, so that this alternative can be excluded from consideration?»

Computer helps to make questions 1 and 2 more concrete.

To pose the first question, all the estimations on each criterion are normalized and pairs of estimations with small difference are presented to DM.

During second question DM is presented an estimations that have very small normalized value. An example of such estimation you can see on the formal analysis slide.

On the second stage differences between alternatives in pair are ordered. Ordered differences determine the sequence of questions to DM to compensate alternative advantages and disadvantages. 

Third stage – presenting DM advantages and disadvantages of PBA in comparison with another alternative and asking DM a question what is more important to him – advantage or disadvantage.

<Слайд Сравнения ЛПР»> (показать на шнурке)

The mechanism of compensation is based on special scale. You see the result of formal comparison of Var 1 and Var 2. Using Line Differences we can order advantages of Var1. On the left side of the scale there are advantages of Var 1, on the other side its disadvantages (or advantages of Var 2). System tries to compensate advantages starting from the ends of the scale. For example after a few questions to DM first advantage beats first disadvantage, and second balance second. After that Var 1 has one more unbalanced advantage, so we can conclude, that it wins the comparison.

Sequence of questions for compensation to DM is therefore determined by SNOD – Scale of Normalized Ordered Differences. The source data to form a SNOD are lines “Difference” in an example of formal analysis, but DM, of course, pays attention to source alternative estimations. There are relative differences between two alternatives on all criteria on the scale, beginning from advantages of one of alternatives in a pair and ending with its disadvantages. Lets note the specific features of this scale. It is:

built for a pair of alternatives;

relative, rather than absolute;

ordered by objective alternative differences, rather than by DM preferences.

DM sees these comparisons as following:

<слайд СППР>

The green color means advantages and red color – disadvantages of corresponding alternative. Therefore, DM is about to compare 2 alternatives by three criteria. You can see that question is posed in DM native language and is using natural units. DM can choose one of three options: 1 is better than 2, equivalent or vice versa. 

<слайд Результаты>

As a result of carried out comparisons the winner is Var 3. Note that it was previously selected as PBA, and all comparisons made by DM just proved that it was really best alternative. Var1 was excluded due to low estimation on one of the criteria. The system shows how many questions it was asked to settle each comparison. The total number of questions to prove that Var 3 is the best was 5.

<слайд Особенности>

Proposed method SNOD to select the best alternative from a group of given alternatives have the following intrinsic features:

1. The method uses rather simple (from the psychological point of view) procedures for the elicitation of DM preferences.

2. The language of DM and his organization is used in DM-DSS dialogue. The quantitative, verbal and mark estimations may be used.

3. The method enables to compare a large number of alternatives by using the minimum number of questions to DM .

4. The method can easily adapt to a concrete problem (set of alternatives) and always results in best or presumably best alternative.

5. The method checks for the consistency of information obtained from DM. 

6. The method provides the DM with an opportunity to receive explanations of the results by displaying those of his/her answers, which have led to the result obtained.

Therefore, method SNOD is a convenient for DM, “transparent” and useful method to deal with wide scale of problems.

