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 ABSTRACT 

The work is concerned with the methods of the measuring the quality and especially how 

the decision and game theory can be used in order to reach the goal of measuring quality. 
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INTRODUCTION 

“Quality” term comes from Latin language, where “qualis” has the meaning of “way 

of being”. Quality refers to a part of environment, called product or entity. For this entity 

are identified significant elements, named characteristics.  

The qualitative characteristics can be various: basic characteristics, process 

characteristics or utilization characteristics. In order to determine the qualitative 

characteristics it is necessary  to identify the stakeholders for the product. These 

stakeholders are the manufacturer, the beneficiary and the society. 

Definition: Quality is the image of an entity, image created by the qualitative 

characteristics of the entity. 

 

The qualitative characteristics give the differences between the products of a 

class. The basic characteristics of a product are the characteristics with direct role in the 

functionality of the product and these characteristics can be estimated in the moment of 

buying of the product. 

The utilization characteristics are describing the behavior of the product in time. 

Examples for these characteristics are: reliability, maintainability and availability.  

Reliability is the probability that the product is functioning a certain period of time 

without faults. 

Maintainability is the probability that the product is repaired in a specified time period. 

Availability is the probability that the product is functioning at a certain moment. 

 
 

 

 

 



QUALITY ASSESSMENT. QUALITY OF DATA USED. STEPS IN THE EVALUATION 

OF THE QUALITY OF DATA. 

 

  The quality assessment measures the difference between the real and the expected 

performance, in order to identify the opportunities of quality improvement. The quality of 

the data used in the quality measurement is of great importance. 

The dimensions or characteristics of data quality are in accordance with some 

authors [5], the following: 

Completness: every fact of the real world is represented  

Relevance: every piece of information stored is important in order to get a representation 

of the real world. 

Reliability: the data stored is thrustable, i.e. it can be taken as a true information. 

Amount of data: the number of facts stored 

Consistency: there is no contradiction between the data stored. 

Correctness: every data set stored represents a real world situation 

Timeliness: data is updated in time; update frequency is adequate. 

Precision: data is stored with the precision required to characterize it 

Unambiguous: each piece of data has a unique meaning 

Accuracy: each piece of data stored is related to a real world datum in a precise way 

Objectivity: data is objective, i.e. it does not depend on the judgement, interpretation or 

evaluation of people 

Conciseness: the real world is represented with minimum information required for the 

goal it is used for 

Usefullness: the stored information is applicable for the organization 

Usability: the stored information is usable by the organization. 

 

In accordance with some other authors [4], the dimensions of data quality are the 

following: 

Accesibility: the extent to which data is available, or easily and quickly retrievable 

Appropriate amount of data: the extent to which the volume of data is appropriate for the 

task at hand 

Believability: the extent to which the data is regarded as true and credible 

Completeness: the extent to which data is not missing and is of sufficient breadth and 

depth for the task at hand 

Concise representation: the extent to which data is compactly represented 

Consistent representation: the extent to which data is presented in the same format 

Ease of manipulation: the extent to which data is easy to manipulate and apply to 

different tasks 

Free-of-error: the extent to which data is correct and reliable 

Interpretability: the extent to which data is in appropriate languages, symbols and units, 

and the definitions are clear 

Objectivity: the extent to which data is unbiased, unprejudiced and impartial 

Relevancy: the extent to which data is applicable and helpful for the task at hand 

Reputation: the extent to which the data is highly regarded in terms of its source of 

content 

Security: the extent to which access to data is restricted appropriately to maintain its 

security 



Timeliness: the extent to which the data is sufficiently up-to-date for the task at hand 

Understandability: the extent to which the data is easily comprehended 

Value-added: the extent to which data is beneficial and provide advantages from its use 

 

The steps in the evaluation of the quality of data are: 

1. Choose the interesting dimensions taking into account that not all the dimensions are 

relevant in every situation. 

2. Choose or define the questions that characterize the dimensions: each dimension has 

several aspects that characterize it. Not every aspect is important in every situation. 

3. Choose and define the metrics and techniques to answer each question: depending on 

the system implementation, the resources deadlines, etc, one technique or another should 

be selected to answer the same question 

4. For each metric define values or ranges representing good and bad quality data 

5. If subjective metrics have been chosen, define appropriate data collecting forms and 

data collection procedures 

6. Collect the information using data collectiong forms 

7. For each metric, determine if data quality is acceptable or not, and take the appropriate 

corrective actions 

8. Store the obtained results 

 
PREFERENCES AND UTILITY 

 

John von Neumann and Oskar Morgenstern presented in 1947 the four axioms of 

rationality, such that any agent satisfying the axioms has an utility function. 

The four axioms of rationality are the following:  

a) Completeness: between any two states (of preference) L and M exact one of the 

following holds: L>M or M>L or L=M 

b) Transitivity: for L,M and N preferences, if L<M and M<N then L<N 

c) Continuity: if L<M<N, then there exists a p probability such that: pL+(1-p)N=M 

d) Independence: if L<M, then for any N and probability p :  pL+(1-p)N<pM + (1-p)N 

 
THE DECISION THEORY 

 

In order to assess the quality many ideas and concepts can be taken from the 

decision theory. 

The foundation of the decision theory is the theory of games with two players, precisely 

the theory of games against „nature”. The game against „nature” assumes that one of the 

players – nature – has not the purpose that the other player looses, respectively nature is 

not playing to maximize its profit. 

In this particular case of the games against „nature” the decisions are: 

 Certainty decisions, with known future conditions 

 Uncertainty decisions with no information about the probabilities of realization of 

nature’s states 

 Risk decisions with known probabilities of the realization of the nature’s states 



The certainty decisions could correspond to the situation when the quality has only 

measurable (objective) characteristics. 

The risk decisions could model the situation when the quality shows both, objective and 

subjective characteristics. Thus, choosing of an unique strategy from a set of alternatives 

(options) corresponds to the situation when a hierarchy must be made, between more 

products with both, objective and subjective characteristics. 

 
QUALITY MEASURING 

 

The quality characteristic of a product, process or system represents a distinctive 

intrinsic feature of the product relative to a certain requirement. Measuring of a 

characteristic has as result a numerical value which express the absolute value of the 

measured characteristic.  

In quality measuring we distinguish between the objective and subjective quality 

characteristics. The objective characteristics are those characteristics of the product 

which are directly measureable. In opposition to the objective characteristics, the 

subjective characteristics cannot be measured directly, and these subjective 

characteristics are in relation with the perception of the people (for example: design, 

shape a.s.o.) 

 
MEASURING QUALITY FOR PRODUCTS SHOWING ONLY OBJECTIVE 

CHARACTERISTICS 

  

The products which show only objective characteristics are representing a 

particular situation, since the great majority of products have both objective and 

subjective quality characteristics. 

For this kind of products, a global quality indicator can be calculated starting from the 

logical criteria which must be fulfilled by a such indicator. 

Logical criteria: 

a) Comparability 

b) Discrete elements calculus, the values of the characteristics must be used  

c) Expression of a structure 

d) Expression of weights of characteristics  

e) Interchangeability of certain characteristics 

f) Pointing of the favorable direction of the evolution of the characteristics  

Using the mentioned logical criteria the global quality indicator of the product (i) related 

to the reference product (I) is: 

 

 
 

In this relation the notations are following: 

K – constant which defines the technical level of the reference product (I), usually 

K=1000  

I – the product considered as reference product 

i – the analyzed product 

xij –  value of j characteristic for the i product  



yj – the weight of j characteristic 

+/-   sign of the weight, depending of the proportionality of characteristic j with the 

quality  

 
MEASURING QUALITY FOR PRODUCTS SHOWING BOTH, OBJECTIVE AND 

SUBJECTIVE CHARACTERISTICS 

  

The Scoring model used in the decision theory for the assessment of alternatives 

can be proposed for the situation when the product has both objective and subjective 

characteristics. 

As a starting point, measuring the quality of the product results through summation of the 

indicators (partial utilities) for individual quality characteristics, taking into account the 

degree of fulfillment for each characteristic. The importance of the characteristics (the 

vector of preference of the importance of characteristics) is to be determined by 

questioning a chosen population. Eventually the partial utilities for each of the 

characteristics are to be calculated and then the total utility results through summation of 

these partial utilities. 

The model is described by the following steps: 

  

1. defining of the quality characteristics  

At beginning the quality characteristics of the analyzed product must be defined. These 

characteristics can be goals, requirements, functions or properties of the product. 

  

2. calculation of the weights related to each characteristic  

The quality characteristics usually do not have the same importance. That is why, for 

each characteristic (Cij) of the analyzed product, the weight of the characteristic is 

calculated. The calculation of the related weights (PCij) results from the vector of 

preferences related to the characteristics. The vector of preferences sorts the 

characteristics by their importance, taking into account the questioning of population. 

Based on the vector of preferences the matrix of preferences is developed. Dividing the 

row sums of the preference matrix by the total sum of the elements of preference matrix, 

the weights are thus calculated. 

For the n characteristics related to a product (i) the following holds:  

=1 or =100% 

 

3. determination of the fulfillment degree of each characteristic  

For each analyzed product (i) is determined the degree of fulfillment of each 

characteristic (GICij). For this purpose can be used an evaluation of the fulfillment degree 

which is independent of the number of the characteristics (for example from 1 to 5, “1- 

very poor degree of fulfillment of the characteristic”…”5- very good degree of 

fulfillment of the characteristic”).  An evaluation depending of the number of 

characteristics (n) such that the product with the characteristic with the best degree of 

fulfillment receives the degree n, the product with the characteristic with second best 

degree of fulfillment receives the degree (n-1) and so on, can be also used. 

 

 

 



4. determination of the partial utility of each characteristic 

The partial utility indicator of the characteristic j of the product i, results by 

multiplication of the weight of the j characteristic (PCij) by the degree of fulfillment of 

the characteristic (GICij).  

So that the indicator of the partial utility Qij  has the value:  

 

 

 

5. determination of the total utility indicator for the product by summation of the partial 

utilities   

The total utility indicator Qi of the product (i) results by adding the partial utilities of 

each characteristic: 

 

 

CONCLUSION 

The decision theory and its methods can be successfully used in determination of the 

quality of products, especially when the products are showing both, objective and subjective 

characteristics, which is the most general situation of an analyzed product. 
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