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Abstract: Considering the present role of knowledge and their characteristic connected to the needs of organization, especially for universities as engines for knowledge based economy, the paper is focused on presenting the application of the newest theory of subtle sets to the assessment of the value of knowledge, a model for knowledge assessment - using their characteristics as criterions - as part of knowledge management systems implementation process in educational institutions and a numerical simulation concerning the application of the model.
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1. INTRODUCTION 
For the past fifty years, the most powerful instrument to endure competitive advantage for the organization is knowledge management, if correctly and efficiently applied its rules and principles.  Being an organization conformed to the free market of educational services, the public university is an organization which will and should apply knowledge management, considering its role and the value of the asset-knowledge (Jones, 1999; Neagu, 2001). But establishing the value of knowledge seems to be very difficult, given their characteristic as a non material resource. Even though, calculating the value of knowledge determines the elimination of the resistance to change of the university management in the process of implementing knowledge management systems.


2. DETERMINING THE VALUE OF KNOWLEDGE 
The necessity to use a proper instrument for determining the value of knowledge derives from the necessity to understand the value of a knowledge management system and of the principles of knowledge management. Given the characteristic of knowledge – as non material assets – the classical instruments for evaluation are out of date and improper to be used. Thus, the value of knowledge may be very accurate established by the use of the subtle set theory (Lupşa-Tătaru, 2005).
The subtle set theory was first use in 1997 by the Romanian mathematician Petre Osmatescu from Chişinău, and according to this theory, any global socio-economic characteristic S – in this particular case the value of knowledge - may be evaluated, from the point of view of an observer O - individual or collective - that attach it a series of criteria C (influential factors) of j order, with j from 1 to m. There are than evaluated the consequences aik of the criterion (influential factor, test, etc.), Cj attached to the element e, (
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The consequences are considered quantitative or qualitative and are standardized using three methods (Stoica, Osmătescu et al, 2000): membership degree method, division method and Boolean variables method.

Within this paper there was used the division method that is based on the principle according to which the consequences of the Cj criterion, are measured through total favorable cases aik from the point of view of S characteristic for the ei element, case in which the division is calculated based on the formula (1).
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For establishing the value of knowledge, the standardized consequences are calculated using a multiplicative aggregation operator (2), resulting in this particular case, according to the existence and behavior of two principal components method, two values, for the two years of the analysis.
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where μik represents the average value of the membership degree for the criterions (indicators) disaggregated form, and αik represent the exponents for the importance quantification, using the corrected form and the relation (3), when the correlations are manifested and calculated.
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3. MODELING AND SIMULATING THE KNOWLEDGE VALUE 
In order to establish the value of each type and category of knowledge, a model for knowledge assessment has to be realized and applied, the only feasible modality, given the characteristics of knowledge, being the use of criteria and experts, as elements of subtle set theory. 
Determining the value of different types – explicit and tacit – or categories of knowledge – related to the personnel, proceeding from the needs and preferences of clients and partners, processes, capabilities and systems –is a very complex process, given the specificity of the field, and it necessitate the intervention of observers, experts in evaluation, to quantify each characteristic, based on a questionnaire or the actual and factual evaluation, at the place of knowledge existence, within organizations. In this case, the opinions of experts were used, in order to obtain a general model and evaluation of knowledge value.
The theory of subtle sets may be improved (Lupşa-Tătaru, 2007) by using some statistical instruments, namely cluster analyze and principal components analyze (Culic, 2004), thus retaining only the principal characteristics, and eliminating the subjectivism in decomposition into primary indicators. The statistical instrument – the principal components method – allows obtaining the inverse arborescence, and consequently, the composition of principal indicators into characteristics.
Consider Ki a type of knowledge (
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) criteria for evaluating VAL0 „the value of knowledge type” and 
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) antithetical criteria – characteristics – for evaluating NONVAL0 “the non value of knowledge type”, evaluated by the collective observer O, the most favourable case is the one of maximum discrepancy between value and non value. 

The value assessment of each type of knowledge is enriched (Lupşa-Tătaru, 2005), considering the following characteristics:
C1) cost of producing knowledge;

C2) cost of transferring knowledge;

C3) degree of utilization of knowledge;

C4) quality of knowledge – conformity with requests;

C5) utility of knowledge for decision factors;

C6) rarity of knowledge;

C7) consistency of knowledge - logical coherence;

C8) transparency of knowledge – clearness;

C9) accessibility of knowledge;

C10) specificity of knowledge;

C11) attractiveness of knowledge - the quality of arousing interest;

C12) strictness of knowledge - conscientious attention to rules and details;

C13) absorptive capacity of knowledge- the easiness of perception;

C14) understanding and retaining knowledge;

C15) use of knowledge – recipient consumption of the output;

C16) user satisfaction – response to the usability of the knowledge;

C17) individual impact – effect of knowledge on the performance of the individuals;

C18) organization impact – the effects of knowledge utilization over the organization’s performance.
These criteria may be used in order to asses every type of knowledge, but the following simulation was accomplished for the quality knowledge type, considering the importance of quality for higher education, for teaching staff, in the context of Romanian and European preoccupations in the field. The criteria were considered as being qualitative and were evaluated by using the opinion of experts based on a questionnaire through which they estimate the value of each type of knowledge of University.
The results of experts’ assessment, transformed afterwards into degrees of membership considering a linear membership function (4) are presented into table 1.
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Table1. The criterion’s degree of membership
	
	O1
	O2
	O3
	O4
	O5

	μ1
	0.514
	0.540
	0.714
	0.740
	0.614

	μ2
	0.464
	0.500
	0.814
	1.000
	1.000

	μ3
	0.714
	0.700
	0.740
	1.000
	1.000

	μ4
	1.000
	1.000
	0.764
	1.000
	0.764

	μ5
	0.540
	0.540
	0.600
	1.000
	1.000

	μ6
	1.000
	1.000
	1.000
	1.000
	0.540

	μ7
	1.000
	1.000
	1.000
	0.975
	0.600

	μ8
	1.000
	1.000
	0.775
	0.950
	0.975

	μ9
	1.000
	1.000
	0.614
	0.614
	1.000

	μ10
	1.000
	1.000
	0.814
	1.000
	0.900

	μ11
	0.525
	0.464
	0.500
	0.714
	0.514

	μ12
	0.700
	0.740
	0.740
	0.464
	0.740

	μ13
	0.464
	0.500
	0.400
	0.464
	0.614

	μ14
	1.000
	1.000
	1.000
	1.000
	1.000

	μ15
	1.000
	1.000
	1.000
	1.000
	1.000

	μ16
	0.464
	0.740
	0.740
	1.000
	1.000

	μ17
	1.000
	1.000
	0.564
	1.000
	1.000

	μ18
	1.000
	1.000
	0.714
	0.600
	0.764


The average value of membership degrees is then calculated, considering that the initial values of the variables were not corrected with the redundancy, because there were not established any correlations between the criteria. Then α value of exponents is determined - using 1/number of indicators – and the values from table 2 results.
Table2. Final values of exponents

	Exponent
	Final value
	Exponent
	Final value

	α1
	0.011618
	α10
	0.000601

	α2
	0.095261
	α11
	0.000349

	α3
	0.03996
	α12
	0.000683

	α4
	0.014358
	α13
	0.000996

	α5
	0.000084
	α14
	0.000851

	α6
	0.000512
	α15
	0.20246

	α7
	0.0007936
	α16
	0.013167

	α8
	0.023847
	α17
	0.971120

	α9
	0.000084
	α18
	0.420289


The sum of exponents is 1.802082, denoting a positive synergy from the point of view of the cooperation between the components of knowledge value, meaning that the considered components are completing each other. 

The membership degrees are then aggregated for obtaining the global degree of membership of each i type of knowledge to the VAL0 characteristic, using the multiplicative function (2) - presented prior - obtaining the value of 0.99771, contrasting with the value 0.98529 of NONVAL0 characteristic, calculated similarly. According to the subtle set theory, the difference of values is being positive, the measurement and the experts’ opinions being reliable, and the quality knowledge type having great value presently.
4. CONCLUSIONS

The result of quality knowledge type value assessment, based on the opinions of experts in evaluation, revealed that this type of knowledge have great value for higher education institutions. The model may be used for every type of knowledge within a higher education institution, compared with the perceptions of teaching staff, in order for the decision factors to establish which knowledge type must be retained and developed within a knowledge management system. The original model, developed to asses the value of knowledge, enriches the field of knowledge management evaluation, indirectly helping universities to obtain competitive advantage characterized by the information technologies, learning and e-learning organizations as key elements of the knowledge-based economy.  

REFERENCES

Culic, I. (2004) Metode avansate în cercetarea socială. Analiza multivariată de interdependenţă, Iaşi: Polirom.
Jones, A. B. (1999) Knowledge Capitalism-Business, Work and Learning in New York Economy, Oxford: Oxford University Press.
Lupşa-Tătaru, D. (2005) Educational policy and knowledge assessment. Proceedings of IEC 2005 – International Economic Conference, II: 254-258.

Lupşa-Tătaru, D. (2007). Industrial Regional Development of Romania in EU Context. RECENT Journal, 8(20): 111-117.

Neagu, M. (2001) Introducere în managementul cunoştinţelor- Caiet de studii şi cercetări economice, Braşov : Infomarket.

Stoica, M., Osmătescu, P., Hîncu, D. (2000) Modelling the Knowledge Transfer by Means of Subtle Systems. Proceedings of National Conference „Transferul de cunoştinţe ştiinţifice“, K.T.΄99, I: 112-120.
Stoica, M. (2002) Multimi subtile în economie. Studii şi cercetări de calcul economic şi cibernetică economică, 36(1): 14-20.
Stoica, M., Hîncu, D., Spiridon, L. (2003) Utilizarea multimilor subtile la evaluarea fenomenelor socio-economice. Studii şi cercetări de calcul economic şi cibernetică economică, 37(4): 23-50.

_1244967402.unknown

_1244972305.unknown

_1244972339.unknown

_1244972366.unknown

_1244971375.unknown

_1244966874.unknown

_1244966947.unknown

