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ʎʠˀ  ʨʘʜʘ ʿʝ ʜʘ ʩʝ ʥʘʿʧʨʝ ʩʧʦʟʥʘ ʩʪʘˁʝ ʫ ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ, ʢʘʦ 

ʠ ʜʘ ʩʝ ʫʪʚʨʜʠ ʧʦʪʨʝʙʘ ʟʘ ʜʝʬʠʥʠʩʘˁʝʤ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʥʦ-

ʩʠʩʪʝʤʩʢʝ ʦʨʠʿʝʥʪʘʮʠʿʝ. ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʩʧʨʦʚʝʜʝʥo ʥʘʜ 186 ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ, ʨʘʟʣʠʯʠʪʠʭ ʜʝʣʘʪʥʦʩʪʠ. ʉʘʤʦ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʢʦʠʿ ʩʫ ʫʧʦʟʥʘʪʠ ʩʘ 

ʪʝʨʤʠʥʦʣʦʛʠʿʦʤ ʠ ʦʩʥʦʚʥʦʤ ʠʜʝʿʦʤ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʩʝʣʝʢʪʦʚʘʥʠ ʩʫ ʟʘ ʦʚʦ 

ʠʩʪʨʘʞʠʚʘˁʝ. ɹʘʟʘ ʪʘʢʚʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʘʥʘ ʿʝ ʥʘ ʦʩʥʦʚʫ ʪʨʠ 

ʠʥʜʠʢʘʪʦʨʘ ʠˁʭʦʚʝ ʫʧʦʟʥʘʪʦʩʪʠ ʩʘ ʦʙʣʘʰ˂ʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʈʝʟʫʣʪʘʪʠ 

ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʧʨʠʩʫʪʘʥ ʚʠʩʦʢ ʥʠʚʦ ʩʚʝʩʪʠ ʦ ʟʥʘʯʘʿʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʘʦ ʠ 

ʪʨʝʥʜ ʨʘʩʪʘ ʙʨʦʿʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʦʠʿ ʧʦʯʠˁʫ ʜʘ ʧʨʘʢʪʠʢʫʿʫ ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʀʟʜʚʦʿʝʥʠ ʩʫ ʬʘʢʪʦʨʠ ʢʦʠʿ ʫʪʠʯʫ ʥʘ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʘʥʘʣʠʟʠʨʘʥʝ ʩʫ ʚʝʟʝ ʠʟʤʝʹʫ ʚʘʨʠʿʘʙʣʠ ʢʦʿʝ ʦʧʠʩʫʿʫ ʦʚʝ 

ʩʠʩʪʝʤʝ. ʆʩʠʤ ʪʦʛʘ, ʠʟʜʚʦʿʝʥʠ ʩʫ ʟʘʭʪʝʚʠ ʩʪʘʥʜʘʨʜʘ ISO 9001:2015 ʢʦʿʠ ʩʫ, ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʪʘʚ ʢʦʿʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠʤʘʿʫ ʦ ʫʪʠʮʘʿʫ ˁʠʭʦʚʦʛ ʠʩʧʫˁʝˁʘ ʥʘ 

ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦʿ ʚʝʟʠ ʩʘ 

ʚʘʨʠʿʘʙʣʘʤʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 

 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʫ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʘʣʠ ʠ ʥʘ ʧʦʪʨʝʙʫ ʟʘ ʜʝʬʠʥʠʩʘˁʝʤ 

ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʝ ʦʨʠʿʝʥʪʘʮʠʿʝ, ʫ ʨʘʜʫ ʿʝ PAF 

ʤʦʜʝʣ ʫʧʦʪʨʝʙˀʝʥ ʥʘ ʥʠʚʦʫ ʧʨʦʮʝʩʘ, ʩ ʜʘˀʠʤ ʮʠˀʝʤ ʠʟʨʘʜʝ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 



 

 
 

 

ʢʚʘʣʠʪʝʪʘ, ʫ ʦʢʚʠʨʫ ʢʦʛ ʩʝ ʝʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʿʫ ʫ ʦʜʥʦʩʫ ʥʘ 

ʠʟʣʘʟʝ ʠʟ ʧʨʦʮʝʩʘ ʠ ʛʜʝ ʩʝ ʧʨʠʤʝˁʫʿʝ ʧʨʠʥʮʠʧ ʜʘ ʿʝʜʘʥ ʧʨʦʮʝʩ ʫʪʠʯʝ ʥʘ ʢʚʘʣʠʪʝʪ 

ʜʨʫʛʠʭ ʧʨʦʮʝʩʘ ʧʨʝʢʦ ʩʚʦʿʠʭ ʠʟʣʘʟʘ. ʋ ʤʦʜʝʣʫ ʩʝ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʫʪʚʨʹʫʿʫ ʫ 

ʜʚʘ ʤʦʤʝʥʪʘ: ʫ ʩʘʜʘʰˁʝʤ (ʧʨʝ ʩʧʨʦʚʦʹʝˁʘ ʤʝʨʘ) ʠ ʦʯʝʢʠʚʘʥʦʤ (ʥʘʢʦʥ ʩʧʨʦʚʦʹʝˁʘ 

ʤʝʨʘ). ʇʦʪʨʝʙʥʝ ʫʧʨʘʚˀʘʯʢʝ, ʦʜʥʦʩʥʦ ʤʝʨʝ ʧʦʙʦˀʰʘˁʘ ʩʧʨʦʚʦʜʝ ʩʝ ʥʘ ʙʘʟʠ 

ʘʥʘʣʠʟʝ ʫʟʨʦʢʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠ ʧʨʝʤʘ ʧʨʝʪʧʦʩʪʘʚʢʘʤʘ PAF ʤʦʜʝʣʘ ʜʘ 

ʧʨʝʚʝʥʪʠʚʥʠ ʠ ʪʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ ʩʤʘˁʫʿʫ ʪʨʦʰʢʦʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʘʦ ʠ 

ʫʢʫʧʥʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ. ʋ ʤʦʜʝʣʫ ʩʝ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʫ ʜʚʘ ʧʦʩʤʘʪʨʘʥʘ ʤʦʤʝʥʪʘ ʩʘʛʣʝʜʘʚʘ ʢʘʦ ʥʘʿʚʝ˂ʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʩʤʘˁʝˁʝ 

ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʧʨʦʮʝʩ. ʊʘ ʚʨʝʜʥʦʩʪ ʿʝ ʫʟʝʪʘ ʢʘʦ 

ʢʨʠʪʝʨʠʿʫʤ ʟʘ ʨʘʥʛʠʨʘˁʝ ʧʨʦʮʝʩʘ ʧʨʝʤʘ ˁʠʭʦʚʦʤ ʧʨʠʦʨʠʪʝʪʫ ʟʘ ʧʨʝʜʫʟʠʤʘˁʝ 

ʜʝʬʠʥʠʩʘʥʠʭ ʫʧʨʘʚˀʘʯʢʠʭ, ʦʜʥʦʩʥʦ ʤʝʨʘ ʧʦʙʦˀʰʘˁʘ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ 

ʧʨʝʪʧʦʩʪʘʚʢʫ PAF ʤʦʜʝʣʘ ʜʘ ʚʝʠ˂ ʪʨʦʰʢʦʚʠ ʫʢʘʟʫʿʫ ʥʘ ʣʦʰʠʿʠ ʢʚʘʣʠʪʝʪ ʠ ʩʘʤʠʤ 

ʪʠʤ ʚʝ˂ʠ ʧʨʠʦʨʠʪʝʪ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʪʘʢʚʠʭ ʤʝʨʘ. 
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ABSTRACT 

 

The objective of the paper is to expand the level of knowledge about quality costing in 

current practice, and to determine the need for defining ʘ quality cost model in the 

contex of process-systemic approach. The paper presents a study that was conducted on 

186 companies, from different industries. Only companies that are familiar with quality 

costs were selected for the research. The database of companies for the research was 

formed using three indicators of the companiesô familiarity with quality costs. The 

results show that there is a high level of awareness of quality costs importance, and that 

there is an increase in the number of companies managing these costs. Factors affecting 

quality costs management systems were pointed out, and associations among variables 

which define those systems are analysed.  In addition, the requirements of standard ISO 

9001:2015, which are in statistically significant association with the variables defining 

quality costs management, were selected according to the companiesô standpoint 

towards the importance of their fulfillment. 

 

Given that the research results point to the need for defining ʘ quality cost model in the 

contex of process-systemic approach, the PAF model is used in this paper on the 

process level, in order to propose a quality cost model where the elements of quality 

costs are considered in relation to the outputs of the processes, and where the principle 

that one process affects the quality of another process by its outputs is taken into 



 

 
 

 

consideration. In the model, quality costs are determined for each process in two 

moments: the current (before taking measurs) and expected (after taking measurs). 

Necessary control or improvement measures are taken on the basis of the causes of 

nonconformity analysis and according to the PAF model assumption that preventive 

and appraisal activities reduce failure costs and the total costs of quality. In the model, 

the difference between the total quality costs in two observed moments is seen as the 

greatest possible quality cost reduction for the observed process. This value is used as a 

criterion for ranking the processes according to their priority for taking defined control 

or improvement measures, considering the assumption of the PAF model that greater 

costs mean lower quality and hence a higher priority for taking such measures. 

 

Key words: quality costs, quality costs management system, ISO 9001:2015 

requirements, PAF model, process approach, nonconformities analysis 
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 ĂA lot of people say quality costs you too much. It does not. It will cost you less.ò 

James E. Olson, President of AT&T (1985) 

 

 

1. ʋɺʆɼ  

 

ʂʚʘʣʠʪʝʪ ʿʝ ʦʜ ʩʪʨʘʥʝ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʧʨʝʧʦʟʥʘʪ ʢʘʦ ʢˀʫʯʥʠ ʬʘʢʪʦʨ 

ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʥʘ ʪʨʞʠʰʪʫ (RaÇfeld et al., 2015), ʟʙʦʛ ʯʝʛʘ ʦʥʠ ʠʥʪʝʥʟʠʚʥʦ ʫʣʘʞʫ 

ʫ ʢʚʘʣʠʪʝʪ ʢʨʦʟ ʩʪʘʣʥʘ ʧʦʙʦˀʰʘʚʘˁʘ. ʇʨʝʤʘ European Commission (2012), ʫ ʥʝʢʠʤ 

ʩʣʫʯʘʿʝʚʠʤʘ ʿʝ ʧʨʠʣʠʯʥʦ ʣʘʢʦ ʦʜʨʝʜʠʪʠ ʜʘ ʣʠ ʿʝ ʧʨʦʠʟʚʦʜ (ʧʦʜʨʘʟʫʤʝʚʘ ʠ ʨʦʙʥʠ ʠ 

ʫʩʣʫʞʥʠ ʧʨʦʠʟʚʦʜ) ʚʠʩʦʢʦʛ ʢʚʘʣʠʪʝʪʘ ʠʣʠ ʥʠʿʝ, ʘʣʠ ʫʢʦʣʠʢʦ ʩʝ ʬʦʢʫʩ ʫʩʤʝʨʠ ʥʘ 

ʜʝʪʘˀʝ, ʦʚʘʢʚʘ ʧʨʦʮʝʥʘ ʧʦʩʪʘʿʝ ʩʚʝ ʪʝʞʘ. ʅʘ ʧʨʠʤʝʨ, ʧʨʠʣʠʢʦʤ ʢʫʧʦʚʠʥʝ 

ʪʝʣʝʚʠʟʦʨʘ, ʧʨʚʠ ʟʘʭʪʝʚ ʿʝ ʜʘ ʠʩʧʨʘʚʥʦ ʨʘʜʠ. ʅʘʢʦʥ ʪʦʛʘ, ʧʦʩʤʘʪʨʘʿʫ ʩʝ ʠ ʜʨʫʛʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʘʦ ʰʪʦ ʩʫ ʦʩʚʝʪˀʝˁʝ, ʢʦʥʪʨʘʩʪ, ʠʟʛʣʝʜ, ʤʦʛʫ˂ʥʦʩʪ ʩʝʨʚʠʩʠʨʘˁʘ ʠ 

ʜʨ. ʆʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʘʚʠʩʝ ʦʜ ʦʯʝʢʠʚʘˁʘ, ʢʦʿʘ ʩʝ ʤʦʛʫ ʨʘʟʣʠʢʦʚʘʪʠ ʦʜ ʿʝʜʥʦʛ 

ʜʦ ʜʨʫʛʦʛ ʢʦʨʠʩʥʠʢʘ. ʋʢʦʣʠʢʦ ʩʫ ʦʯʝʢʠʚʘˁʘ ʢʦʨʠʩʥʠʢʘ ʠʩʧʫˁʝʥʘ, ʧʨʦʠʟʚʦʜ ʿʝ 

ʜʦʚʦˀʥʦ ʜʦʙʨʦʛ ʢʚʘʣʠʪʝʪʘ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʪʦ ʜʘ ʩʝ ʢʚʘʣʠʪʝʪ ʧʦʩʤʘʪʨʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ (European Commission, 2012). ʆʚʦ ʿʝ ʠʩʪʘʢʥʫʪʦ ʿʦʰ ʠ ʫ 

Juran-ʦʚʦʿ (1988) ʦʧʰʪʝʧʨʠʭʚʘ˂ʝʥʦʿ ʜʝʬʠʥʠʮʠʿʠ ʧʨʝʤʘ ʢʦʿʦʿ ʩʝ ʢʚʘʣʠʪʝʪ ʦʜʥʦʩʠ ʥʘ 

ʦʥʘ ʩʚʦʿʩʪʚʘ ʧʨʦʠʟʚʦʜʘ ʢʦʿʘ ʟʘʜʦʚʦˀʘʚʘʿʫ ʧʦʪʨʝʙʝ ʢʦʨʠʩʥʠʢʘ ʠ ʩʘʤʠʤ ʪʠʤ 

ʦʙʝʟʙʝʹʫʿʫ ˁʠʭʦʚʦ ʟʘʜʦʚʦˀʩʪʚʦ. ʂʚʘʣʠʪʝʪ ʩʝ ʪʘʢʦʹʝ ʜʝʬʠʥʠʰʝ ʠ ʢʘʦ ʥʝʧʦʩʪʦʿʘˁʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʪʿ. ʛʨʝʰʘʢʘ ʢʦʿʝ ʟʘʭʪʝʚʘʿʫ ʜʘ ʩʝ ʘʢʪʠʚʥʦʩʪʠ ʦʙʘʚˀʘʿʫ ʧʦʥʦʚʦ ʠʣʠ 

ʢʦʿʝ ʜʦʚʦʜʝ ʜʦ ʧʨʦʧʫʩʪʘ ʢʦʿʠ ʩʝ ʦʜʨʘʞʘʚʘʿʫ ʪʦʢʦʤ ʫʧʦʪʨʝʙʝ, ʧʘ ʢʘʩʥʠʿʝ ʠ ʜʦ 

ʢʦʨʠʩʥʠʢʦʚʦʛ ʥʝʟʘʜʦʚʦˀʩʪʚʘ, ʧʨʠʛʦʚʦʨʘ ʠ ʩʣ. (Tamimi & Sebastianelli, 1996; Juran, 

1988). ʉʚʝʦʙʫʭʚʘʪʥʦ, ʤʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʿʝ ʢʚʘʣʠʪʝʪ ʚʨʝʜʥʦʩʪ ʢʦʿʫ ʢʦʨʠʩʥʠʢ ʧʨʠʤʘ 

ʦʜ ʧʨʦʠʟʚʦʜʘ (Harrington, 1987). ʆʩʠʤ ʦʥʠʭ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʩʚʦʿʩʪʚʘ ʩʘʤʦʛ 

ʧʨʦʠʟʚʦʜʘ, ʢʘʦ ʢʨʘʿˁʝʛ ʠʟʣʘʟʘ ʠʟ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ (ʦʨʛʘʥʠʟʘʮʠʿe), ʦʚʘʢʚʝ 

ʜʝʬʠʥʠʮʠʿʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʠ ʦʜʩʫʩʪʚʦ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫ ʮʝʣʦʤ ʩʠʩʪʝʤʫ ʟʙʦʛ 

ʢʦʿʠʭ ʙʠ ʫʢʫʧʥʘ ʚʨʝʜʥʦʩʪ ʟʘ ʢʦʨʠʩʥʠʢʘ ʤʦʛʣʘ ʙʠʪʠ ʤʘˁʘ. ʇʨʠ ʪʦʤʝ, 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪ ʧʦʜʨʘʟʫʤʝʚʘ ʥʝʠʩʧʫˁʝʥʦʩʪ ʟʘʭʪʝʚʘ (ISO 9000:2015). 

 



 

2 
 

 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʩʫʤʠʨʘʿʫ˂ʠ ʤʠʰˀʝˁʘ ʚʝ˂ʝʛ ʙʨʦʿʘ ʘʫʪʦʨʘ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ 

ʩʝ ʧʦʜ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʩʚʠ ʦʥʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʙʠ ʩʝ ʤʦʛʣʠ 

ʠʟʙʝ˂ʠ ʫʢʦʣʠʢʦ ʙʠ ʢʚʘʣʠʪʝʪ ʙʠʦ ʩʘʚʨʰʝʥ. ʆʯʠʛʣʝʜʥʦ ʿʝ ʜʘ ʦʚʝ ʜʝʬʠʥʠʮʠʿʝ ʠʩʪʠʯʫ 

ʟʘʿʝʜʥʠʯʢʠ ʯʠʥʠʣʘʮ ʧʦʿʤʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʇʨʝʤʘ ʪʦʤʝ, ʥʠʞʠ 

ʢʚʘʣʠʪʝʪ ʪʿ. ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʝ ʟʘʭʪʝʚʘʿʫ ʧʦʥʦʚʥʦ ʦʙʘʚˀʘˁʝ ʘʢʪʠʚʥʦʩʪʠ ʠʣʠ 

ʩʥʦʰʝˁʝ ʧʦʩʣʝʜʠʮʘ ʢʦʨʠʩʥʠʢʦʚʦʛ ʥʝʟʘʜʦʚʦˀʩʪʚʘ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʠ ʚʝ˂ʝ ʪʨʦʰʢʦʚʝ 

ʢʦʿʠ ʩʝ ʚʝʟʫʿʫ ʟʘ ʢʚʘʣʠʪʝʪ. ʉʪʦʛʘ, ʢʚʘʣʠʪʝʪ ʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʤʦʛʫ ʩʝ 

ʧʦʩʤʘʪʨʘʪʠ ʢʘʦ ʜʚʘ ʢʦʥʮʝʧʪʘ ʢʦʿʘ ʜʝʣʝ ʠʩʪʠ ʧʦʛʣʝʜ ʥʘ ʥʘʯʠʥ ʧʦʩʪʠʟʘˁʘ 

ʢʦʨʠʩʥʠʢʦʚʦʛ ʟʘʜʦʚʦˀʩʪʚʘ, ʩʪʚʘʨʘʿʫ˂ʠ ʧʨʦʠʟʚʦʜʝ ʥʘ ʧʨʘʚʠ ʥʘʯʠʥ ʧʨʚʠ ʧʫʪ 

(Omurgonulsen, 2009).  

 

ʂʘʦ ʪʘʢʚʠ, ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʩʝ ʢʦʨʠʩʪʝ ʢʘʦ ʟʥʘʯʘʿʘʥ ʠʥʜʠʢʘʪʦʨ ʥʠʚʦʘ 

ʢʚʘʣʠʪʝʪʘ ʫ ʦʨʛʘʥʠʟʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ ʠ ˁʝʛʦʚʠʤ ʜʝʣʦʚʠʤʘ (Lari & Asllani, 2013; 

Sansalvador & Brotons, 2013), ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ ʢʘʦ ʧʦʫʟʜʘʥ ʧʦʢʘʟʘʪʝˀ ʧʦʪʨʝʙʝ ʟʘ 

ʧʦʙʦˀʰʘˁʝʤ. ʉʪʦʛʘ ʩʝ ʜʘʥʘʩ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘ ʢʘʦ ʿʝʜʘʥ 

ʦʜ ʟʥʘʯʘʿʥʠʿʠʭ ʘʩʧʝʢʘʪʘ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ (Mart²nez & Selles, 

2015). ɱʦʰ ʩʫ Viger & Anandarajan (1996) ʫʢʘʟʘʣʠ ʜʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʢʦʿʠ 

ʩʝ ʙʘʚʝ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʜʦʥʦʩʝ ʜʨʫʛʘʯʠʿʝ ʦʜʣʫʢʝ ʫ ʦʜʥʦʩʫ ʥʘ ʦʥʝ ʢʦʿʠ 

ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʥʝ ʫʟʠʤʘʿʫ ʫ ʦʙʟʠʨ. ʄʥʦʛʠ ʧʨʠʤʝʨʠ ʧʦʪʚʨʹʫʿʫ ʜʘ 

ʧʦʙʦˀʰʘʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʠ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʜʦʚʦʜʝ ʜʦ ʟʥʘʯʘʿʥʦʛ 

ʩʤʘˁʝˁʘ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (Vaxevanidis & 

Petropoulos, 2008). 

 

ʄʝʹʫʪʠʤ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʚʝʣʠʢʦ ʠʥʪʝʨʝʩʦʚʘˁʝ ʘʢʘʜʝʤʩʢʝ ʟʘʿʝʜʥʠʮʝ ʟʘ ʦʙʣʘʩʪ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʩʪʘˁʝ ʫ ʧʨʘʢʩʠ ʿʝ ʜʨʫʛʘʯʠʿʝ (Schiffauerova & Thomson, 

2006a). ʀʘʢʦ ʤʥʦʛʝ ʩʪʫʜʠʿʝ (Dahlgaard et al., 1992; Kumar & Brittain, 1995; Mandal 

& Shah, 2002; Dahlgaard & Dahlgaard-Park, 2006) ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʿʝ ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʚʘʞʘʥ ʘʩʧʝʢʪ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʢʫʣʪʫʨʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʦʪʘʣʥʦʛ 

ʢʚʘʣʠʪʝʪʘ (ʝʥʛ. Total Quality Management - TQM), ʠ ʜʘˀʝ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʘʥ ʙʨʦʿ 

ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʦʠʿ ʫ ʧʨʘʢʩʠ ʟʘʥʝʤʘʨʫʿʫ ʦʚʘʿ ʘʩʧʝʢʪ (Tye et al., 2011). 

ʋʪʚʨʹʝʥʦ ʿʝ ʜʘ ʩʘʤʦ ʤʘʣʠ ʙʨʦʿ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʟʘʠʩʪʘ ʤʝʨʠ ʨʝʟʫʣʪʘʪʝ 

ʩʚʦʿʠʭ ʧʨʦʛʨʘʤʘ ʧʦʙʦˀʰʘʚʘˁʘ ʢʚʘʣʠʪʝʪʘ (Schiffauerova & Thomson, 2006a). ʉʪʦʛʘ 



 

3 
 

 

ʩʝ ʤʦʞʝ ʨʝ˂ʠ ʜʘ ʦʚʘʿ ʘʣʘʪ ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʰʠʨʦʢʦ ʫ ʧʨʠʤʝʥʠ (Rodchua, 2006; 

Schiffauerova & Thomson, 2006b; Sower et al., 2007; Vaxevanidis et al., 2009), ʘ 

ʧʦʩʝʙʥʦ ʥʝ ʫ ʩʚʨʭʫ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ (Mandal & Shah, 2002). ɿʘʧʨʘʚʦ, ʥʝʢʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʥʘʩʪʦʿʝ ʜʘ ʠʤʧʣʝʤʝʥʪʠʨʘʿʫ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʘ ʥʝ ʚʨʰʝ ʩʠʩʪʝʤʘʪʠʯʥʘ ʠʟʚʝʰʪʘʚʘˁʘ ʦ ˁʠʤʘ (Cheah et al., 2011) ʠʣʠ ʥʝ ʢʦʨʠʩʪʝ 

ʠʟʚʝʰʪʘʿʝ ʘʜʝʢʚʘʪʥʦ, ʢʨʦʟ ʧʨʠʣʠʢʝ ʟʘ ʧʦʙʦˀʰʘˁʝ (Cheah et al., 2011; Rasamanie & 

Kanapathy, 2011; Chopra & Garg, 2012).  

 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʜʦʩʪʫʧʥʘ ʣʠʪʝʨʘʪʫʨʘ ʫʢʘʟʫʿʝ ʥʘ ʟʥʘʯʘʿʘʥ ʧʨʦʩʪʦʨ ʟʘ ʧʦʙʦˀʰʘˁʝ ʫ 

ʧʨʘʢʩʠ ʫ ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʪʝʞˁʘ ʫ ʦʚʦʤ ʨʘʜʫ ʿʝ ʜʘ ʩʝ ʥʘʿʧʨʝ ʩʧʦʟʥʘ 

ʩʪʘˁʝ ʫ ʧʨʘʢʩʠ ʫ ʚʝ˂ʦʿ ʤʝʨʠ ʥʝʛʦ ʰʪʦ ʿʝ ʪʦ ʨʝʟʫʣʪʘʪ ʜʦʩʘʜʘʰˁʠʭ ʜʦʩʪʫʧʥʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ. ɿʘʧʨʘʚʦ, ʫʣʦʞʝʥ ʿʝ ʥʘʧʦʨ ʜʘ ʩʝ ʥʝ ʜʦʹʝ ʩʘʤʦ ʜʦ ʦʧʰʪʠʭ ʟʘʢˀʫʯʘʢʘ ʦ 

ʥʠʚʦʫ ʧʨʠʤʝʥʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʠʟʥʦʩʠʤʘ ʦʚʠʭ 

ʪʨʦʰʢʦʚʘ, ʥʝʛʦ ʜʘ ʩʝ ʠʟʚʨʰʠ ʜʝʪʘˀʥʠʿʘ ʘʥʘʣʠʟʘ ʦʚʠʭ ʩʠʩʪʝʤʘ, ʢʨʦʟ ʚʘʨʠʿʘʙʣʝ ʢʦʿʝ 

ʠʭ ʤʦʛʫ ʦʧʠʩʘʪʠ ʠ ˁʠʭʦʚʝ ʤʝʹʫʩʦʙʥʝ ʚʝʟʝ, ʢʘʦ ʠ ʬʘʢʪʦʨʝ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ˁʠʭ. ʉ 

ʦʙʟʠʨʦʤ ʜʘ ʩʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʫ ʫʩʢʦʿ ʚʝʟʠ ʩʘ ʩʠʩʪʝʤʦʤ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ 

(Jaju et al., 2009; Djekic et al., 2014; Mart²nez & Selles, 2015), ʤʝʹʫ ʚʘʨʠʿʘʙʣʘʤʘ ʢʦʿʝ 

ʧʦʪʝʥʮʠʿʘʣʥʦ ʫʪʠʯʫ ʥʘ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʨʘʟʤʘʪʨʘʥʠ ʩʫ ʠ 

ʟʘʭʪʝʚʠ ʩʪʘʥʜʘʨʜʘ ISO 9001:2015, ʧʨʝʢʦ ʫʪʠʮʘʿʘ ʢʦʿʠ ʠʩʧʠʪʘʥʠʮʠ ʩʤʘʪʨʘʿʫ ʜʘ 

ˁʠʭʦʚʦ ʠʩʧʫˁʝˁʝ ʠʤʘ ʥʘ ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (ʥʘʯʠʥ ʥʘ 

ʢʦʿʠ ʩʝ ʦʙʘʚˀʘ ʠ ʨʝʟʫʣʪʘʪʝ ʢʦʿʝ ʧʦʩʪʠʞʝ).  

 

ʈʘʜʠ ʦʙʿʘʰˁʝˁʘ ʧʦʪʝʥʮʠʿʘʣʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʥʠʚʦʘ ʠʩʧʫˁʝˁʘ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ISO 

9001 ʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʦʩʚʨʥʫʪʠ ʩʝ ʥʘ ʚʝʨʟʠʿʫ ʦʚʦʛ ʩʪʘʥʜʘʨʜʘ ʠʟ 

2015. ʛʦʜʠʥʝ. ʋ ʚʝʟʠ ʩʘ ʪʠʤ, ʤʦʞʝ ʩʝ ʠʩʪʘ˂ʠ ʜʘ ʿʝ, ʩʘ ʘʩʧʝʢʪʘ ʦʩʥʦʚʥʝ ʠʜʝʿʝ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʥʘʿʚʝ˂ʘ ʠʟʤʝʥʘ ʫ ʦʚʦʤ ʩʪʘʥʜʘʨʜʫ ʫ ʦʜʥʦʩʫ ʥʘ ˁʝʛʦʚʫ 

ʧʨʝʪʭʦʜʥʫ ʚʝʨʟʠʿʫ ʪʦ ʰʪʦ ʝʢʩʧʣʠʮʠʪʥʦ ʠʩʪʠʯʝ ʨʘʟʤʠʰˀʘˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʨʠʟʠʢʫ 

(Goetsch & Davis, 2016). ʆʚʦ ʦʤʦʛʫ˂ʘʚʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ, ʢʦʠʿ ʛʘ 

ʧʨʠʤʝˁʫʿʫ, ʜʘ ʫʪʚʨʜʝ ʬʘʢʪʦʨʝ ʢʦʿʠ ʙʠ ʤʦʛʣʠ ʫʪʠʮʘʪʠ ʥʘ ˁʠʭʦʚ ʩʠʩʪʝʤ 

ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ (ʉʄʂ) ʜʘ ʦʜʩʪʫʧʠ ʦʜ ʧʣʘʥʠʨʘʥʠʭ ʨʝʟʫʣʪʘʪʘ, ʜʘ ʘʜʝʢʚʘʪʥʦ 

ʫʩʤʝʨʝ ʧʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʢʦ ʙʠ ʩʝ ʤʠʥʠʤʠʟʠʨʘʣʠ ʥʝʛʘʪʠʚʥʠ ʫʪʠʮʘʿʠ ʠ ʜʘ 

ʩʝ ʤʘʢʩʠʤʘʣʥʦ ʠʩʢʦʨʠʩʪʝ ʧʨʠʣʠʢʝ ʟʘ ʧʦʙʦˀʰʘˁʝ (ISO 9001:2015). ʇʨʝʣʘʩʢʦʤ ʩʘ 
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ʨʝʘʢʪʠʚʥʦʛ ʧʨʠʩʪʫʧʘ ʢʘ ʧʨʦʘʢʪʠʚʥʦʤ ʨʘʟʤʠʰˀʘˁʫ, ʟʘʩʥʦʚʘʥʦʤ ʥʘ ʨʠʟʠʢʫ, 

ʩʤʘˁʫʿʝ ʩʝ ʧʦʿʘʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʘ ʩʘʤʠʤ ʪʠʤ ʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ (Yim, 

2014; Brown & Siegrist, 2016). ɿʘʭʪʝʚʠ ʩʪʘʥʜʘʨʜʘ ISO 9001:2015 ʥʘʛʣʘʰʘʚʘʿʫ 

ʧʦʪʨʝʙʫ ʟʘ ʜʝʬʠʥʠʩʘˁʝʤ ʧʨʠʦʨʠʪʝʪʘ ʤʝʹʫ ʨʠʟʠʮʠʤʘ ʢʘʢʦ ʙʠ ʩʝ ʧʦʩʪʠʛʣʘ ʤʝʨˀʠʚʘ 

ʧʦʙʦˀʰʘˁʘ ʢʦʿʘ ʚʦʜʝ ʢʘ ʩʤʘˁʠʚʘʫˁ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (Brown & Siegrist, 2016). 

ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, Sitki Ilkay & Aslan (2012) ʠʩʪʠʯʫ ʜʘ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʥʘ ʫʟʨʦʯʥʦ-

ʧʦʩʣʝʜʠʯʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʟʘʭʪʝʚʘ ISO 9001 ʠ ʧʝʨʬʦʨʤʘʥʩʠ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʪʘʢʦ ʜʘ ˂ʝ 

ʧʨʠʤʝʥʘ ʟʘʭʪʝʚʘ ʦʚʦʛ ʩʪʘʥʜʘʨʜʘ ʧʦʙʦˀʰʘʪʠ ˁʝʥʝ ʧʝʨʬʦʨʤʘʥʩʝ. ʇʨʠ ʪʦʤʝ ʩʫ 

ʠʩʪʘʢʣʠ ʥʝʢʦʣʠʢʦ ʘʫʪʦʨʘ (ʥʧʨ. Sun, 2000; Nicolau & Sellers, 2002; Naser et al., 2004; 

Sharma, 2005) ʢʦʿʠ ʦʚʫ ʚʝʟʫ ʚʠʜʝ ʢʦʥʢʨʝʪʥʦ ʩʘ ʬʠʥʘʥʩʠʿʩʢʠʤ ʧʝʨʬʦʨʤʘʥʩʘʤʘ 

ʦʨʛʘʥʠʟʘʮʠʿʝ. ʉʣʠʯʥʦ ʪʦʤʝ, Hªversjº (2000) ʠ Cândido (et al., 2016) ʟʘʢˀʫʯʠʣʠ ʩʫ 

ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʧʦʩʝʜʫʿʫ ISO 9001 ʩʝʨʪʠʬʠʢʘʪ ʧʦʢʘʟʫʿʫ ʙʦˀʝ ʬʠʥʘʥʩʠʿʩʢʝ 

ʨʝʟʫʣʪʘʪʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʝʨʠʦʜ ʢʘʜʘ ʥʠʩʫ ʙʠʣʝ ʩʝʨʪʠʬʠʢʦʚʘʥʝ ʠʣʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʩʠʩʪʝʤʝ ʢʦʠʿ ʥʝ ʧʦʩʝʜʫʿʫ ʠʣʠ ʩʫ ʠʟʛʫʙʠʣʠ ʩʝʨʪʠʬʠʢʘʪ. ʉʪʦʛʘ, 

ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʩʝ ʤʦʛʫ ʩʤʘʪʨʘʪʠ ʜʦʙʨʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʢʚʘʣʠʪʝʪʘ ʠ 

ʧʝʨʬʦʨʤʘʥʩʠ ʦʨʛʘʥʠʟʘʮʠʿʝ (Omurgonulsen, 2009). ʋ ʚʝʟʠ ʩʘ ʪʠʤ, ʤʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ 

ʚʝ˂ʠʥʘ ISO 9001 ʟʘʭʪʝʚʘ ʟʘ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ ʠʤʘ ʙʠʣʦ ʣʠʥʝʘʨʥʫ ʠʣʠ 

ʥʝʣʠʥʝʘʨʥʫ ʚʝʟʫ ʩʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ. ʅʘ ʧʨʠʤʝʨ, ʬʦʢʫʩ ʥʘ ʢʦʨʠʩʥʠʢʝ ʢʘʦ ʠ 

ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʘ ʢʦʨʠʩʥʠʮʠʤʘ ʦʙʝʟʙʝʹʫʿʫ ʜʘ ʩʝ ʨʠʟʠʮʠ ʠ ʧʨʠʣʠʢʝ ʠʜʝʥʪʠʬʠʢʫʿʫ ʠ 

ʘʜʝʢʚʘʪʥʦ ʫʧʨʘʚˀʘʿʫ, ʰʪʦ ʟʥʘʯʘʿʥʦ ʤʦʞʝ ʜʦʧʨʠʥʝʪʠ ʩʤʘˁʝˁʫ ʪʨʦʰʢʦʚʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʋʧʨʘʚʘˀˁʝ ʥʝʫʩʘʛʣʘʰʝʥʠʤ ʠʟʣʘʟʠʤʘ ʪʘʢʦʹʝ ʩʧʨʝʯʘʚʘ ʧʦʿʘʚʫ 

ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʢʦʥʢʨʝʪʥʠʿʝ ʝʢʩʪʝʨʥʠʭ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʦʨʝʢʪʠʚʥʝ 

ʤʝʨʝ ʛʝʥʝʨʠʰʫ ʪʨʦʰʢʦʚʝ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʋ ʦʢʚʠʨʫ ʧʣʘʥʠʨʘˁʘ, 

ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʫ ʫʩʤʝʨʝʥʝ ʢʘ ʨʠʟʠʮʠʤʘ ʠ ʧʨʠʣʠʢʘʤʘ ʤʦʛʫ ʠʤʘʪʠ ʫʪʠʮʘʿʘ ʥʘ ʩʚʝ 

ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʦʙʝʟʙʝʹʫʿʫ˂ʠ ʜʘ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ 

ʤʦʞʝ ʜʘ ʜʦʩʪʠʛʥʝ ʧʣʘʥʠʨʘʥʝ ʨʝʟʫʣʪʘʪʝ, ʜʘ ʧʦʚʝ˂ʘ ʞʝˀʝʥʝ ʝʬʝʢʪʝ ʠ ʜʘ ʩʤʘˁʠ ʠ 

ʧʨʝʚʝʥʪʠʚʥʦ ʜʝʣʫʿʝ ʥʘ ʥʝʞʝˀʝʥʝ ʝʬʝʢʪʝ. ʇʨʘ˂ʝˁʝ ʠ ʤʝʨʝˁʝ ʧʝʨʬʦʨʤʘʥʩʠ ʫʥʫʪʘʨ 

ʩʠʩʪʝʤʘ ʿʝ ʧʨʦʮʝʩ ʢʦʿʠ ʜʠʨʝʢʪʥʦ ʛʝʥʝʨʠʰʝ ʪʨʦʰʢʦʚʝ ʧʨʦʮʝʥʝ. ʇʣʘʥʠʨʘˁʝ ʠ 

ʫʧʨʘʚˀʘˁʝ ʨʝʘʣʠʟʘʮʠʿʦʤ ʦʧʝʨʘʪʠʚʥʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʝʿ ʩʝ ʦʙʘʚˀʘʿʫ ʩʘ ʮʠˀʝʤ ʜʘ 

ʩʝ ʨʝʘʣʠʟʫʿʫ ʧʨʦʮʝʩʠ ʫ ʩʢʣʘʜʫ ʩʘ ʜʝʬʠʥʠʩʘʥʠʤ ʧʣʘʥʦʚʠʤʘ, ʜʦʚʦʜʠʚʠ ʩʫ ʫ ʚʝʟʫ ʩʘ 

ʧʨʝʚʝʥʪʠʚʥʠʤ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ. ɼʘˀʝ, ʤʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʧʨʝʚʝʥʪʠʚʥʠ ʥʘʯʠʥ 

ʨʘʟʤʠʰˀʘˁʘ ʧʨʝʦʚʣʘʜʘʚʘ ʫ ʚʝʨʟʠʿʠ ʩʪʘʥʜʘʨʜʘ ʠʟ 2015. ʛʦʜʠʥʝ (Manders et al., 
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2016), ʰʪʦ ʠʤʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʩ 

ʦʙʟʠʨʦʤ ʜʘ ʩʝ ʦʚʘ ʜʚʘ ʢʦʥʮʝʧʪʘ ʟʘʩʥʠʚʘʿʫ ʥʘ ʠʩʪʦʤ ʧʨʠʥʮʠʧʫ, ʢʘʢʦ ʿʝ ʪʦ 

ʧʨʝʪʭʦʜʥʦ ʠʩʪʘʢʥʫʪʦ. ʆʩʠʤ ʪʦʛʘ, ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʤʦʛʫ ʙʠʪʠ ʟʘʤʝʥʘ ʟʘ ʤʥʦʛʝ 

ʜʨʫʛʝ ʫʣʘʟʝ ʫ ʧʨʝʠʩʧʠʪʠʚʘˁʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ. Manders (et al., 2016) 

ʿʝ ʧʨʠʢʘʟʘʦ ʜʝʪʘˀʘʥ ʠ ʩʠʩʪʝʤʘʪʠʯʘʥ ʧʨʝʛʣʝʜ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ISO 9001. ʊʘʢʦʹʝ, 

Chiarini (2015) ʿʝ ʧʨʝʧʦʟʥʘʦ ʠ ʜʠʩʢʫʪʦʚʘʦ ʚʝʟʫ ʠʟʤʝʹʫ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ISO 9001 

ʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 

 

ɼʘʥʘʩ ʧʦʩʪʦʿʝ ʨʘʟʣʠʯʠʪʠ ʤʦʜʝʣʠ ʢʦʿʠ ʧʨʝʜʣʘʞʫ ʠʟʚʝʩʥʝ ʰʝʤʝ ʟʘ ʠʜʝʥʪʠʬʠʢʦʚʘˁʝ 

ʠ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʅʝʢʠ ʦʜ ˁʠʭ ʩʝ ʦʜʥʦʩʝ ʥʘ ʪʨʦʰʢʦʚʝ ʧʨʦʠʟʚʦʜʘ, 

ʜʦʢ ʩʝ ʜʨʫʛʠ ʦʜʥʦʩʝ ʥʘ ʧʨʦʮʝʩʝ ʠʣʠ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʦ ʝʣʝʤʝʥʪʝ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ ʢʦʿʠ ʩʝ, ʧʨʝʤʘ ʢʦʥʮʝʧʪʫ ʤʝʥʘ˅ʤʝʥʪʘ ʪʦʪʘʣʥʦʛ ʢʚʘʣʠʪʝʪʘ, ʩʤʘʪʨʘʿʫ 

ʢˀʫʯʥʠʤ ʦʙʿʝʢʪʠʤʘ ʫʧʨʘʚˀʘˁʘ ʠ ʧʦʙʦˀʰʘʚʘˁʘ ʢʚʘʣʠʪʝʪʘ. ʀʘʢʦ ʩʫ ʦʚʠ ʤʦʜʝʣʠ 

ʜʦʞʠʚʝʣʠ ʧʨʠʤʝʥʫ ʫ ʧʨʘʢʩʠ ʧʘ ʠ ʤʥʦʛʝ ʤʦʜʠʬʠʢʘʮʠʿʝ ʠ ʧʦʙʦˀʰʘˁʘ, ʦʩʪʘʣʦ ʿʝ 

ʠʟʦʩʪʘʚˀʝʥʦ ʜʘ ʩʝ ʢʨʦʟ ʿʝʜʘʥ ʪʘʢʘʚ ʤʦʜʝʣ ʨʘʟʤʘʪʨʘ ʤʨʝʞʘ ʤʝʹʫʩʦʙʥʠʭ ʦʜʥʦʩʘ 

ʧʨʦʮʝʩʘ ʫʥʫʪʘʨ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʢʨʦʟ ʫʪʠʮʘʿ ʥʘ ʪʨʦʰʢʦʚʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʢʘʦ ʜʦʤʠʥʘʥʪʥʝ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ.  

 

ɿʘʧʨʘʚʦ, ʢʘʢʦ ʿʝ ʠʩʪʘʢʥʫʪʦ ʫ ʩʪʘʥʜʘʨʜʫ ISO 9001:2015, ʜʘ ʙʠ ʿʝʜʥʘ ʦʨʛʘʥʠʟʘʮʠʿa 

ʢʘʦ ʩʠʩʪʝʤ ʝʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʩʘʣʘ, ʦʥʘ ʤʦʨʘ ʜʘ ʫʪʚʨʜʠ ʠ ʜʘ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ 

ʙʨʦʿʥʠʤ ʧʦʚʝʟʘʥʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ. ʇʨʠ ʪʦʤʝ ʩʝ ʘʢʪʠʚʥʦʩʪ ʠʣʠ ʛʨʫʧʘ ʘʢʪʠʚʥʦʩʪʠ 

ʢʦʿʝ ʢʦʨʠʩʪʝ ʨʝʩʫʨʩʝ ʠ ʦʙʘʚˀʘʿʫ ʤʝʥʘ˅ʤʝʥʪ, ʢʦʿʠʤ ʦʤʦʛʫ˂ʘʚʘʿʫ ʪʨʘʥʩʬʦʨʤʘʮʠʿʫ 

ʫʣʘʟʥʠʭ ʝʣʝʤʝʥʘʪʘ ʫ ʠʟʣʘʟʥʝ, ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʧʨʦʮʝʩʦʤ. ʏʝʩʪʦ ʠʟʣʘʟʥʠ ʝʣʝʤʝʥʪʠ ʠʟ 

ʿʝʜʥʦʛ ʧʨʦʮʝʩʘ ʜʠʨʝʢʪʥʦ ʬʦʨʤʠʨʘʿʫ ʫʣʘʟʥʝ ʝʣʝʤʝʥʪʝ ʫ ʜʨʫʛʝ ʧʨʦʮʝʩʝ. ʋ ʪʦʤ 

ʢʦʥʪʝʢʩʪʫ, ʧʨʦʮʝʩʥʠ ʧʨʠʩʪʫʧ ʦʨʛʘʥʠʟʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʠʤʝʥʫ 

ʩʠʩʪʝʤʘ ʧʨʦʮʝʩʘ ʫʥʫʪʘʨ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʟʘʿʝʜʥʦ ʩʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʦʤ ʠ ʤʝʹʫʩʦʙʥʠʤ 

ʜʝʣʦʚʘˁʝʤ ʪʠʭ ʧʨʦʮʝʩʘ, ʢʘʦ ʠ ʤʝʥʘ˅ʤʝʥʪ ˁʠʤʘ ʜʘ ʙʠ ʩʝ ʧʦʩʪʠʛʣʠ ʞʝˀʝʥʠ 

ʨʝʟʫʣʪʘʪʠ. ʂʘʢʦ ʿʝ ʠʩʪʘʢʥʫʪʦ ʫ ʠʩʪʦʤ ʩʪʘʥʜʘʨʜʫ, ʧʨʝʜʥʦʩʪ ʧʨʦʮʝʩʥʦʛ ʧʨʠʩʪʫʧʘ ʿʝ 

ʩʪʘʣʥʦ ʫʧʨʘʚˀʘˁʝ, ʢʦʿʝ ʩʝ ʦʙʝʟʙʝʹʫʿʝ ʧʦʤʦ˂ʫ ʚʝʟʝ ʠ ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʧʨʦʮʝʩʘ ʫ ʩʠʩʪʝʤʫ ʧʨʦʮʝʩʘ. ʉ ʦʙʟʠʨʦʤ ʜʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ 

ʯʠʥʝ ʩʢʫʧʦʚʝ ʤʝʹʫʩʦʙʥʦ ʧʦʚʝʟʘʥʠʭ ʧʨʦʮʝʩʘ ʢʦʿʠ ʫʣʘʟʝ ʧʨʝʪʚʘʨʘʿʫ ʫ ʠʟʣʘʟʝ ʠ 

ʤʝʹʫʩʦʙʥʦ ʜʝʣʫʿʫ ʢʘʢʦ ʙʠ ʩʝ ʦʩʪʚʘʨʠʚʘʣʠ ʟʘʿʝʜʥʠʯʢʠ ʮʠˀʝʚʠ, ʩʠʩʪʝʤʩʢʠ ʧʨʠʩʪʫʧ 
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ʿʝ ʚʘʞʘʥ ʿʝʨ ʠʩʪʠʯʝ ʟʥʘʯʘʿ ʜʝʣʦʚʘˁʘ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ ʙʝʟ ʙʘʨʠʿʝʨʘ ʠʟʤʝʹʫ ˁʠʭ, 

ʥʘʛʣʘʰʘʚʘʿʫ˂ʠ ʜʘ ʧʦʥʘʰʘˁʝ ʙʠʣʦ ʢʦʛ ʜʝʣʘ ʩʠʩʪʝʤʘ ʠʤʘ ʫʪʠʮʘʿʘ ʥʘ ʧʦʥʘʰʘˁʝ 

ʩʠʩʪʝʤʘ ʢʘʦ ʮʝʣʠʥʝ. 

 

ʀʤʘʿʫ˂ʠ ʦʚʦ ʫ ʚʠʜʫ, ʢʘʦ ʠ ʠʩʪʨʘʞʝʥʦ ʩʪʘˁʝ ʫ ʧʨʘʢʩʠ ʫ ʚʝʟʠ ʩʘ ʩʠʩʪʝʤʠʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʠʟʜʚʦʿʠʣʘ ʩʝ ʧʦʪʨʝʙʘ ʟʘ ʧʦʩʤʘʪʨʘˁʝʤ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʫ ʢʦʥʪʝʢʩʪʫ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʛ ʧʨʠʩʪʫʧʘ, ʧʨʝʤʘ ʢʦʤʝ ʿʝʜʘʥ ʧʨʦʮʝʩ 

ʩʚʦʿʠʤ ʠʟʣʘʟʠʤʘ ʫʪʠʯʝ ʥʘ ʢʚʘʣʠʪʝʪ ʜʨʫʛʠʭ ʧʨʦʮʝʩʘ. ʆʚʦ ʿʝ ʦʧʨʝʜʝʣʠʣʦ ʜʘˀʝ 

ʜʝʬʠʥʠʩʘˁʝ ʮʠˀʝʚʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʫʩʤʝʨʝʥʠʭ ʢʘ ʨʘʟʚʦʿʫ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʙʠ ʩʝ ʟʘʩʥʠʚʘʦ ʥʘ ʦʚʘʢʚʦʤ ʧʨʠʩʪʫʧʫ ʤʝʥʘ˅ʤʝʥʪʫ ʢʚʘʣʠʪʝʪʘ.  
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2. ʆʉʅʆɺʅʀ ɽʃɽʄɽʅʊʀ ʅɸʋʏʅʆ-ʀʉʊʈɸɾʀɺɸʏʂʆɻ 

ʇʈʀʉʊʋʇɸ  

 

ɿʘʧʘʞʘˁʘ ʠʩʪʘʢʥʫʪʘ ʫ ʫʚʦʜʫ ʨʘʜʘ ʦʧʨʝʜʝʣʠʣʘ ʩʫ ʜʝʬʠʥʠʩʘˁʝ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʘʪʘ 

ʥʘʫʯʥʦ-ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʧʨʠʩʪʫʧʘ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʢʦʨʠʰ˂ʝʥʠ ʫ ʨʘʜʫ. 

 

 

2.1.  ʇʨʝʜʤʝʪ ʠ ʮʠˀʝʚʠ ʠʩʪʨʘʞʠʚʘˁʘ 

 

ʇʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʦʛ ʫ ʦʚʦʤ ʨʘʜʫ ʩʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ, ʧʦʜ 

ʢʦʿʠʤʘ ʩʝ ʫ ʪʝʦʨʠʿʠ ʢʚʘʣʠʪʝʪʘ ʟʘʧʨʘʚʦ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʪʨʦʰʢʦʚʠ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ, 

ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʜʘ ʚʝ˂ʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʟʥʘʯʝ ʥʠʞʠ ʢʚʘʣʠʪʝʪ, ʢʘʢʦ ʿʝ 

ʦʙʿʘʰˁʝʥʦ ʫ ʫʚʦʜʫ ʨʘʜʘ.  

 

ʎʠʝˀʚʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ: 

Á ʉʧʦʟʥʘʿʘ ʩʪʘˁʘ ʫ ʧʨʘʢʩʠ ʫ ʚʝʟʠ ʩʘ ʤʝʥʘ˅ʤʝʥʪʦʤ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ 

ʬʘʢʪʦʨʠʤʘ ʢʦʿʠ ʥʘ ˁʝʛʘ ʫʪʠʯʫ; 

Á ʋʪʚʨʹʠʚʘˁʝ ʧʦʪʨʝʙʝ ʟʘ ʜʝʬʠʥʠʩʘˁʝʤ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʤ ʧʨʠʩʪʫʧʫ; 

Á ʂʨʝʠʨʘˁʝ ʤʦʜʝʣʘ ʟʘ ʧʦʨʝʹʝˁʝ ʨʘʟʣʠʯʠʪʠʭ ʠʥʞʝˁʝʨʩʢʠʭ ʚʘʨʠʿʘʥʪʠ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʧʦʩʤʘʪʨʘʥʠʭ ʥʘ ʥʠʚʦʫ 

ʧʨʦʮʝʩʘ ʠ ˁʠʭʦʚʝ ʤʝʹʫʟʘʚʠʩʥʦʩʪʠ, ʢʘʢʦ ʙʠ ʩʝ ʦʤʦʛʫ˂ʠʣʦ ʜʦʥʦʰʝˁʝ 

ʘʜʝʢʚʘʪʥʠʭ ʫʧʨʘʚˀʘʯʢʠʭ ʦʜʣʫʢʘ, ʦʜʥʦʩʥʦ ʦʜʣʫʢʘ ʫ ʚʝʟʠ ʩʘ ʧʦʙʦˀʰʘʚʘˁʝʤ 

ʢʚʘʣʠʪʝʪʘ. 

 

ʂʘʢʦ ʙʠ ʩʝ ʠʩʧʫʥʠʣʠ ʮʠˀʝʚʠ ʠʩʪʨʘʞʠʚʘˁʘ, ʟʘʜʘʪʘʢ ʿʝ ʜʘ ʩʝ ʠʩʪʨʘʞʠ ʠ ʘʥʘʣʠʟʠʨʘ 

ʩʪʘˁʝ ʫ ʧʨʘʢʩʠ ʫ ʚʝʟʠ ʩʘ ʩʠʩʪʝʤʠʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ 

ʬʘʢʪʦʨʠʤʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʦʚʝ ʩʠʩʪʝʤʝ. ʆʚʦ ʫʢˀʫʯʫʿʝ ʠ ʠʩʧʠʪʠʚʘˁʝ ʩʪʘʚʦʚʘ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʦ ʫʪʠʮʘʿʫ ʠʩʧʫˁʝˁʘ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ISO 9001:2015 ʥʘ ʘʜʝʢʚʘʪʥʦʩʪ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʦʙʘʚˀʘ ʠ ʨʝʟʫʣʪʘʪʝ ʢʦʿʝ 

ʧʦʩʪʠʞʝ). ʆʩʠʤ ʥʘʚʝʜʝʥʦʛ, ʟʘʜʘʪʘʢ ʿʝ ʜʘ ʩʝ ʠʩʪʨʘʞʠ ʧʦʪʨʝʙʘ, ʢʘʦ ʠ ʤʦʛʫ˂ʥʦʩʪ 

ʧʨʠʤʝʥʝ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʛ ʧʨʠʩʪʫʧʘ ʤʦʜʝʣʦʚʘˁʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ 



 

8 
 

 

ʦʨʛʘʥʠʟʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ, ʘ ʥʘʢʦʥ ʪʦʛʘ ʜʘ ʩʝ ʜʝʬʠʥʠʰʫ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʠ 

ʦʩʪʘʣʝ ʧʦʩʪʘʚʢʝ ʦʚʘʢʚʦʛ ʤʦʜʝʣʘ. ʇʦʪʦʤ ʿʝ ʟʘʜʘʪʘʢ ʜʘ ʩʝ, ʥʘ ʙʘʟʠ ʜʝʬʠʥʠʩʘʥʠʭ 

ʧʦʩʪʘʚʢʠ ʠ ʝʣʝʤʝʥʘʪʘ, ʨʘʟʚʠʿʝ, ʚʨʝʜʥʫʿʝ ʠ ʧʨʠʤʝʥʠ ʫ ʧʨʘʢʩʠ ʢʦʥʢʨʝʪʘʥ ʤʦʜʝʣ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ ʧʦʩʪʠʟʘˁʝ ʧʦʩʪʘʚˀʝʥʦʛ ʮʠˀʘ. 

 

ʄʦʜʝʣ ʢʦʿʠ ˂ʝ ʩʝ ʨʘʟʚʠʪʠ ʫ ʦʚʦʤ ʨʘʜʫ ʦʩʣʦʥʠ˂ʝ ʩʝ ʜʝʣʦʤ ʥʘ PAF ʤʦʜʝʣ ʩ ʮʠˀʝʤ 

ʠʜʝʥʪʠʬʠʢʦʚʘˁʘ ʝʣʝʤʝʥʘʪʘ ʢʦʿʠ ʩʝ ʤʦʛʫ ʩʤʘʪʨʘʪʠ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ 

ʦʧʨʝʜʝˀʠʚʘˁʘ ʢʘʪʝʛʦʨʠʿʝ ʢʦʿʦʿ ʧʦʿʝʜʠʥʘʯʥʠ ʝʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʧʨʠʧʘʜʘʿʫ, ʢʘʢʦ 

ʙʠ ʩʝ ʧʨʠʤʝʥʠʣʘ ʩʘʟʥʘˁʘ ʦ ʧʨʠʨʦʜʠ ˁʠʭʦʚʦʛ ʧʦʥʘʰʘˁʘ. ʊʘʢʦʹʝ, ʧʨʠʤʝʥʠ˂ʝ ʩʝ 

ʠʜʝʿʘ ʧʨʦʮʝʩʥʦʛ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʨʠʢʘʟʘʥʦʛ ʫ ʩʪʘʥʜʘʨʜʫ BS 6143 Part 

1 (1990), ʢʦʦʿʤ ʩʝ ʠʩʪʠʯʝ ʟʥʘʯʘʿ ʚʝʟʠʚʘˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʟʘ ʩʚʘʢʠ ʧʨʦʮʝʩ 

ʧʦʩʝʙʥʦ, ʰʪʦ ˂ʝ ʩʝ ʜʘˀʝ ʥʘʜʦʛʨʘʜʠʪʠ ʧʨʝʪʧʦʩʪʘʚʢʦʤ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʛ 

ʧʨʠʩʪʫʧʘ ʜʘ ʠʟʣʘʟʠ ʠʟ ʿʝʜʥʦʛ ʧʨʦʮʝʩʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʫʣʘʟʝ ʫ ʥʝʢʝ ʦʜ ʦʩʪʘʣʠʭ 

ʧʨʦʮʝʩʘ ʩʠʩʪʝʤʘ. ʉʘʤʠʤ ʪʠʤ, ʦʥʠ ʤʦʛʫ ʠ ʜʘ ʫʟʨʦʢʫʿʫ ʧʦʚʝ˂ʘˁʝ ʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʪʠʭ ʧʨʦʮʝʩʘ. ʆʚʦ ʜʘˀʝ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʠʟʥʦʩ ʩʪʚʘʨʥʠʭ ʫʢʫʧʥʠʭ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʩʝ ʚʝʟʫʿʫ ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʧʨʦʮʝʩ. 

 

 

2.2. ʇʦʣʘʟʥʝ ʭʠʧʦʪʝʟʝ ʠ ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ 

 

ʋ ʩʢʣʘʜʫ ʩʘ ʠʩʪʘʢʥʫʪʠʤ ʧʨʝʜʤʝʪʦʤ ʠ ʮʠˀʝʚʠʤʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʜʝʬʠʥʠʩʘʥʝ ʩʫ 

ʧʦʣʘʟʥʝ ʭʠʧʦʪʝʟʝ ʠ ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ ʢʦʘʿ ʩʝ ʤʦʛʫ ʧʦʩʤʘʪʨʘʪʠ ʢʨʦʟ ʯʝʪʠʨʠ 

ʛʨʫʧʝ, ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ: 

 

(ɸ) ʇʦʪʚʨʹʠʚʘˁʝ ʦʩʥʦʚʥʠʭ ʧʨʝʪʧʦʩʪʘʚʢʠ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʠ ʩʧʦʟʥʘʿʫ 

ʩʪʘˁʘ ʫ ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ, ʥʘ ʦʩʥʦʚʫ ʯʝʛʘ ʩʫ ʫʪʝʤʝˀʝʥʝ 

ʩʣʝʜʝ˂ʝ ʭʠʧʦʪʝʟʝ: 

Á ʍʠʧʦʪʝʟʘ 1: ʅʠʚʦ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʿʝ ʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦʤ 

ʦʜʥʦʩʫ ʩʘ ʪʨʝʥʜʦʤ ʢʦʿʠ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʦʩʪʚʘʨʫʿʫ ʧʦ ʧʠʪʘˁʫ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʆʚʦ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʢʦʠʿ 

ʧʦʩʪʠʞʫ ʚʠʰʠ ʥʠʚʦ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʙʝʣʝʞʝ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʠ ʦʙʨʥʫʪʦ. ʆʚʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʙʘʟʠʨʘʥʘ ʿʝ ʥʘ ʯʠˁʝʥʠʮʠ ʜʘ ʩʫ 
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ʢʚʘʣʠʪʝʪ ʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʤʝʹʫʩʦʙʥʦ ʫʩʢʦ ʧʦʚʝʟʘʥʠ (Jelaļiĺ et al., 

2015), ʦʜʥʦʩʥʦ ʜʘ ʩʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʫ ʫʩʢʦʿ ʚʝʟʠ ʩʘ ʧʝʨʬʦʨʤʘʥʩʘʤʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (Bekhta et al., 2012). 

Á ʍʠʧʦʪʝʟʘ 2: ʅʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠ ʦʜ 

ʦʩʥʦʚʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʘʦ ʰʪʦ ʩʫ ʜʝʣʘʪʥʦʩʪ, 

ʚʝʣʠʯʠʥʘ, ʩʪʘʨʦʩʪ, ʪʨʞʠʰʪʝ ʥʘ ʢʦʤʝ ʧʦʩʣʫʿʫ, ʘʣʠ ʠ ʦʜ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ 

ˁʠʭʦʚʦʛ ʦʢʨʫʞʝˁʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ˁʠʭʦʚʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʢʚʘʣʠʪʝʪʘ. ʆʚʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʙʘʟʠʨʘʥʘ ʿʝ ʥʘ ʟʘʢˀʫʯʮʠʤʘ ʘʫʪʦʨʘ ʢʦʿʠ ʠʩʪʠʯʫ 

ʜʘ ʨʘʟʣʠʯʠʪʠ ʥʠʚʦʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʠ ʠʟʥʦʩ ʩʘʤʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʟʘʚʠʩʝ ʦʜ ʦʜʨʝʹʝʥʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (ʥʧʨ. Prickett & Rapley, 2001, Tye 

et al., 2011). 

Á ʍʠʧʦʪʝʟʘ 3: ʆʨʛʘʥʠʟʘʮʠʿʝ ʩʘ ʚʠʩʦʢʠʤ ʥʠʚʦʦʤ ʟʨʝʣʦʩʪʠ ʉʄʂ ʧʨʝʪʝʥʜʫʿʫ ʜʘ 

ʧʦʩʤʘʪʨʘʿʫ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʥʘ ʥʠʚʦʫ ʧʨʦʮʝʩʘ ʠʣʠ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʝ ʥʝʛʦ 

ʥʘ ʥʠʚʦʫ ʩʝʢʪʦʨʘ, ʫʢʘʟʫʿʫ˂ʠ ʪʠʤʝ ʥʘ ʧʨʦʮʝʩʥʦ-ʦʨʠʿʝʥʪʠʩʘʥ ʧʨʠʩʪʫʧ 

ʤʝʥʘ˅ʤʝʥʪʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʆʚʘʢʚʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʙʘʟʠʨʘʥʘ ʿʝ ʥʘ 

ʦʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʠʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʦʪʘʣʥʦʛ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘʿʫ 

ʤʝʥʘ˅ʤʝʥʪ ʧʨʦʮʝʩʘ, ʘ ʥʝ ʩʘʤʦ ʠʟʣʘʟʘ (BS 6143 Part 1, 1990). ʆʩʠʤ ʪʦʛʘ, 

Besseris (2013) ʿʝ ʧʨʝʧʦʟʥʘʦ ʜʘ ʿʝ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʩʪʘʦ 

ʢˀʫʯʥʠ ʩʪʫʙ ʫ ʧʨʘ˂ʝˁʫ ʝʬʠʢʘʩʥʦʩʪʠ ʧʨʦʮʝʩʘ. ʉʣʠʯʥʦ, ʤʦʞʝ ʩʝ ʦʯʝʢʠʚʘʪʠ 

ʜʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʩʘ ʚʠʩʦʢʠʤ ʥʠʚʦʦʤ ʟʨʝʣʦʩʪʠ ʉʄʂ ʧʨʝʪʝʥʜʫʿʫ ʜʘ 

ʧʦʩʤʘʪʨʘʿʫ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʫ ʩʚʠʤ ʠʣʠ ʛʦʪʦʚʦ ʩʚʠʤ ʧʨʦʮʝʩʠʤʘ, ʘ ʥʝ 

ʩʘʤʦ ʫ ʦʩʥʦʚʥʦʤ ʧʨʦʮʝʩʫ ʧʨʦʠʟʚʦʜˁʝ/ʧʨʫʞʘˁʘ ʫʩʣʫʛʘ, ʢʘʢʦ ʩʝ 

ʧʨʝʪʧʦʩʪʘʚˀʘ ʟʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʩʘ ʥʠʩʢʠʤ ʥʠʚʦʦʤ ʟʨʝʣʦʩʪʠ ʉʄʂ. 

 

(ɹ) ʈʘʟʤʘʪʨʘˁʝ ʤʝʹʫʩʦʙʥʠʭ ʚʝʟʘ ʠʟʤʝʹʫ ʚʘʨʠʿʘʙʣʠ ʢʦʝʿ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʥʘ ʦʩʥʦʚʫ ʯʝʛʘ ʩʫ ʜʝʬʠʥʠʩʘʥʠ ʩʣʝʜʝ˂ʘ ʭʠʧʦʪʝʟʘ 

ʠ ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ: 

Á ʍʠʧʦʪʝʟʘ 4: ʆʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʢʦʠʿ ʠʤʘʿʫ ʠʤʧʣʝʤʝʥʪʠʨʘʥ ʩʠʩʪʝʤ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʜʫʞʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʦʩʪʚʘʨʫʿʫ ʚʠʰʠ 

ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʦʚʠʭ ʪʨʦʰʢʦʚʘ, ʘ ʪʘʢʦʹʝ ʠ ʧʨʠʜʘʿʫ ʚʝ˂ʠ ʟʥʘʯʘʿ ʦʚʘʢʚʦʿ 

ʧʨʘʢʩʠ. ʇʨʠʣʠʢʦʤ ʜʝʬʠʥʠʩʘˁʘ ʦʚʝ ʭʠʧʦʪʝʟʝ, ʫʟʝʪʘ ʿʝ ʪʚʨʜˁʘ ʘʫʪʦʨʘ 
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Sansalvador & Brotons (2013) ʜʘ ʿʝ ʨʘʟʚʦʿʥʠ ʥʠʚʦ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʚʝʟʠ ʩʘ ʥʠʚʦʦʤ ʟʨʝʣʦʩʪʠ ʩʘʤʝ ʦʨʛʘʥʠʟʘʮʠʿʝ.  

Á ʀʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 1: ʇʦʩʪʦʿʝ ʣʠ ʚʘʨʠʿʘʙʣʝ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʘ ʢʦʿʝ ʩʫ ʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦʿ ʚʝʟʠ ʩʘ 

ʥʠʚʦʦʤ ʤʝʥʘ˅ʤʝʥʪʘ ʦʚʠʭ ʪʨʦʰʢʦʚʘ ʠ ʟʥʘʯʘʿʝʤ ʢʦʿʝ ʤʫ ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʧʨʠʜʘʿʫ? ʆʚʦ ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ ʧʨʦʠʩʪʝʢʣʦ ʿʝ ʠʟ ʟʘʧʘʞʘˁʘ ʠʩʪʘʢʥʫʪʠʭ 

ʫ ʦʢʚʠʨʫ ʦʙʿʘʰˁʝˁʘ ʭʠʧʦʪʝʟʝ 4. 

 

(ɺ) ʈʘʥʛʠʨʘˁʝ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ISO 9001:2015 ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʚ ʢʦʿʠ ʠʩʧʠʪʘʥʠʮʠ 

ʠʤʘʿʫ ʦ ʫʪʠʮʘʿʫ ˁʠʭʦʚʦʛ ʠʩʧʫˁʝˁʘ ʥʘ ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ (ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʦʙʘʚˀʘ ʠ ʨʝʟʫʣʪʘʪʝ ʢʦʿʝ ʧʦʩʪʠʞʝ), ʢʘʦ ʠ ʠʟʜʚʘʿʘˁʝ 

ʦʥʠʭ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ʯʠʠʿ ʿʝ ʟʥʘʯʘʿ (ʧʦʩʤʘʪʨʘʥ ʢʨʦʟ ʛʦʨʝ ʧʦʤʝʥʫʪʠ ˁʠʭʦʚ 

ʫʪʠʮʘʿ) ʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦʿ ʚʝʟʠ ʩʘ ʚʘʨʠʿʘʙʣʘʤʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤ, ʜʝʬʠʥʠʩʘʥʘ ʩʫ ʩʣʝʜʝ˂ʘ 

ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ: 

Á ʀʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 2: ʂʘʢʦ ʩʫ ʨʘʥʛʠʨʘʥʠ ʟʘʭʪʝʚʠ ʩʪʘʥʜʘʨʜʘ ISO 

9001:2015 ʫ ʦʜʥʦʩʫ ʥʘ ʫʪʠʮʘʿ ʢʦʿʠ, ʧʨʝʤʘ ʩʪʘʚʫ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʠʤʘ ˁʠʭʦʚʦ 

ʠʩʧʫˁʝˁʝ ʥʘ ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ? 

Á ʀʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 3: ʇʦʩʪʦʿʝ ʣʠ ʟʘʭʪʝʚʠ ʩʪʘʥʜʘʨʜʘ ISO 9001:2015 ʢʦʿʠ 

ʩʫ, ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʚ ʢʦʿʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠʤʘʿʫ ʦ ʫʪʠʮʘʿʫ ˁʠʭʦʚʦʛ ʠʩʧʫˁʝˁʘ 

ʥʘ ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦʿ 

ʚʝʟʠ ʩʘ ʚʘʨʠʿʘʙʣʘʤʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ? 

ʀʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ 2 ʠ 3 ʧʨʦʠʩʪʝʢʣʘ ʩʫ ʠʟ ʦʧʰʪʠʭ, ʜʦ ʩʘʜʘ ʧʦʤʝʥʫʪʠʭ, 

ʟʘʢˀʫʯʘʢʘ ʜʘ ʩʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʫ ʚʝʟʠ ʩʘ ʩʠʩʪʝʤʦʤ ʤʝʥʘ˅ʤʝʥʪʘ 

ʢʚʘʣʠʪʝʪʘ (Jaju et al., 2009; Djekic et al., 2014; Martínez & Selles, 2015). 

 

(ɻ) ʄʦʜʝʣʦʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʟʘʩʥʦʚʘʥʦ ʥʘ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʤ 

ʧʨʠʩʪʫʧʫ, ʦʜʘʢʣʝ ʩʫ ʧʨʦʠʩʪʝʢʣʝ ʩʣʝʜʝ˂ʝ ʭʠʧʦʪʝʟʝ: 

Á ʍʠʧʦʪʝʟʘ 5: ʇʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʠ ʧʨʠʩʪʫʧ ʫ ʢʦʥʪʝʢʩʪʫ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ, ʧʨʝʤʘ ʢʦʤʝ ʿʝʜʘʥ ʧʨʦʮʝʩ ʩʚʦʿʠʤ ʠʟʣʘʟʠʤʘ ʫʪʠʯʝ ʥʘ ʢʚʘʣʠʪʝʪ 

ʜʨʫʛʠʭ ʧʨʦʮʝʩʘ, ʤʦʞʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʢʘʦ ʦʩʥʦʚ ʟʘ ʤʦʜʝʣʦʚʘˁʝ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ;  
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Á ʍʠʧʦʪʝʟʘ 6: ʇʨʠʤʝʥʦʤ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ 

ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʤ ʧʨʠʩʪʫʧʫ ʤʦʛʫ ʩʝ ʧʨʦʮʝʥʠʪʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʟʘ 

ʧʦʿʝʜʠʥʘʯʥʝ ʧʨʦʮʝʩʝ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʠ ʧʦʩʤʘʪʨʘʪʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʨʝʬʝʨʝʥʪʥʫ ʚʨʝʜʥʦʩʪ ʩ ʮʠˀʝʤ ˁʠʭʦʚʝ ʤʝʹʫʩʦʙʥʝ ʫʧʦʨʝʜʠʚʦʩʪʠ; 

Á ʍʠʧʦʪʝʟʘ 7: ʅʘʚʝʜʝʥʠ ʤʦʜʝʣ ʤʦʛʫ˂ʝ ʿʝ ʢʦʨʠʩʪʠʪʠ ʟʘ ʤʝʹʫʩʦʙʥʦ ʧʦʨʝʹʝˁʝ ʠ 

ʨʘʥʛʠʨʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʩ ʮʠˀʝʤ 

ʘʜʝʢʚʘʪʥʦʛ ʫʧʨʘʚˀʘˁʘ, ʦʜʥʦʩʥʦ ʧʦʙʦˀʰʘʚʘˁʘ ʿʝʜʥʦʛ ʠʣʠ ʩʢʫʧʘ ʚʠʰʝ 

ʧʨʦʮʝʩʘ. 

 

 

2.3. ʄʝʪʦʜʝ ʠ ʛʣʘʚʥʠ ʜʦʧʨʠʥʦʩ ʠʩʪʨʘʞʠʚʘˁʘ 

 

ʄʝʪʦʜʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʦʿʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʿʠ ʧʨʝʜʤʝʪʘ ʠ ʮʠˀʝʚʘ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʢʘʦ ʠ ʨʘʟʤʘʪʨʘˁʫ ʧʦʩʪʘʚˀʝʥʠʭ ʭʠʧʦʪʝʟʘ ʠ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʧʠʪʘˁʘ 

ʩʫ: 

Á ʄʝʪʦʜʝ ʜʝʩʢʨʠʧʮʠʿʝ ʠ ʜʦʢʘʟʠʚʘˁʘ, ʢʦʿʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʟʘ ʦʧʠʩʠʚʘˁʝ ʧʦʿʘʚʘ 

ʦʜ ʚʘʞʥʦʩʪʠ ʫ ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʫʟ ʦʙʿʘʰˁʘʚʘˁʝ ˁʠʭʦʚʠʭ 

ʩʚʦʿʩʪʚʝʥʦʩʪʠ ʠ ʫʦʯʘʚʘˁʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʝʟʘ ʠ ʦʜʥʦʩʘ ʤʝʹʫ ˁʠʤʘ, ʢʘʦ ʠ 

ʟʘ ʫʪʚʨʹʠʚʘˁʘ ʪʘʯʥʦʩʪʠ ʦʚʘʢʚʠʭ ʩʧʦʟʥʘʿʘ; 

Á ʄʝʪʦʜʝ ʠʥʜʫʢʮʠʿʝ ʠ ʜʝʜʫʢʮʠʿʝ, ʢʘʦ ʧʦʩʪʫʧʘʢʘ ʜʦʣʘʩʢʘ ʜʦ ʩʘʟʥʘˁʘ ʦʜ 

ʧʦʿʝʜʠʥʘʯʥʦʛ ʢʘ ʦʧʰʪʝʤ, ʦʜʥʦʩʥʦ ʦʙʨʥʫʪʦ. ʆʚʝ ʤʝʪʦʜʝ ʧʨʠʤʝˁʝʥʝ ʩʫ ʫ 

ʮʠˀʫ ʜʝʬʠʥʠʩʘˁʘ ʧʨʝʜʤʝʪʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʥʘ ʦʩʥʦʚʫ ʧʦʿʝʜʠʥʘʯʥʠʭ 

ʩʣʫʯʘʿʝʚʘ, ʘʣʠ ʠ ʟʘʢˀʫʯʠʚʘˁʘ ʥʘ ʦʩʥʦʚʫ ʦʧʰʪʠʭ ʨʝʣʝʚʘʥʪʥʠʭ ʩʘʟʥʘˁʘ ʫ 

ʨʘʟʤʘʪʨʘʥʦʿ ʦʙʣʘʩʪʠ; 

Á ʄʝʪʦʜʝ ʢʦʤʧʘʨʘʪʠʚʥʝ ʘʥʘʣʠʟʝ, ʢʦʿʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʫ ʬʫʥʢʮʠʿʠ ʧʦʨʝʹʝˁʘ 

ʧʦʩʪʦʿʝ˂ʠʭ ʥʘʫʯʥʠʭ ʧʨʠʩʪʫʧʘ, ʢʦʿʠʤ ʩʝ ʫʪʚʨʹʫʿʫ ʠʩʪʦʚʝʪʥʦʩʪʠ, ʩʣʠʯʥʦʩʪʠ, 

ʨʘʟʣʠʢʝ ʠ ʩʫʧʨʦʪʥʦʩʪʠ ʩʘ ʩʣʠʯʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʫ ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʠ ʧʨʠʤʝʥʠ ʤʦʜʝʣʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʫʪʚʨʹʠʚʘˁʝ ʠ ʘʥʘʣʠʟʫ ʦʚʝ 

ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ; 

Á ʄʝʪʦʜʝ ʘʥʘʣʠʟʝ ʠ ʩʠʥʪʝʟʝ, ʢʦʿʝ ˂ʝ ʙʠʪʠ ʧʨʠʤʝˁʠʚʘʥʝ ʢʨʦʟ ʧʦʩʪʫʧʘʢ 

ʨʘʰʯʣʘˁʠʚʘˁʘ ʩʣʦʞʝʥʠʭ ʧʦʿʘʚʘ, ʩʧʦʟʥʘʿʝ ʠ ʟʘʢˀʫʯʘʢʘ ʦ ˁʠʭʦʚʠʤ 

ʧʨʦʩʪʠʿʠʤ ʩʘʩʪʘʚʥʠʤ ʜʝʣʦʚʠʤʘ ʠ ʝʣʝʤʝʥʪʠʤʘ, ʢʘʦ ʠ ʦʙʨʥʫʪʦ, ʢʨʦʟ ʧʦʩʪʫʧʘʢ 
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ʠʟʛʨʘʜˁʝ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʛ ʪʝʦʨʠʿʩʢʦʛ ʟʥʘˁʘ, ʢʨʝ˂ʫ˂ʠ ʩʝ ʦʜ ʧʦʩʝʙʥʦʛ ʠ 

ʠʟʦʣʦʚʘʥʦʛ ʢʘ ʦʧʰʪʝʤ ʠ ʩʚʝʦʙʫʭʚʘʪʥʦʤ, ʢʘʜʘ ʛʦʜ ʪʦ ʦʢʦʣʥʦʩʪʠ, ʫ ʧʨʦʮʝʩʫ 

ʥʘʫʯʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʜʦʟʚʦˀʘʚʘʿʫ. ʄʝʪʦʜʝ ʘʥʘʣʠʟʝ ʠ ʩʠʥʪʝʟʝ ʢʦʨʠʰ˂ʝʥʝ 

ʩʫ, ʢʘʦ ʪʘʢʚʝ, ʫ ʢʨʝʠʨʘˁʫ ʪʝʦʨʠʿʩʢʦʛ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʨʦʟ 

ʪʨʘʛʘˁʝ ʟʘ ʜʝʣʦʚʠʤʘ ʮʝʣʠʥʝ, ʩʧʦʟʥʘʿʫ ʫʟʨʦʯʥʦ-ʧʦʩʣʝʜʠʯʥʠʭ ʚʝʟʘ ʜʝʣʦʚʘ ʠ 

ʢʨʦʟ ʩʘʛʣʝʜʘʚʘˁʝ ʬʫʥʢʮʠʿʘ ʧʦʿʝʜʠʥʠʭ ʜʝʣʦʚʘ ʠ ˁʠʭʦʚʦʛ ʧʦʥʘʰʘˁʘ ʫ 

ʦʢʚʠʨʫ ʦʜʨʝʹʝʥʝ ʮʝʣʠʥʝ; 

Á ʋʧʠʪʥʠʢ, ʩʘʯʠˁʝʥ ʦʜ 70 ʧʠʪʘˁʘ ʧʦʜʝˀʝʥʠʭ ʫ ʪʨʠ ʜʝʣʘ, ʢʦʿʠ ʿʝ ʢʦʨʠʰ˂ʝʥ 

ʢʘʦ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʨʠʢʫʧˀʘˁʝ ʜʝʣʘ ʧʦʜʘʪʘʢʘ ʦ ʧʨʝʜʤʝʪʫ ʠʩʪʨʘʞʠʚʘˁʘ. 

ʆʚʘ ʤʝʪʦʜʘ ʪʘʢʦʹʝ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʠ ʧʨʠʣʠʢʦʤ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʦ 

ʩʪʘʚʦʚʠʤʘ ʝʢʩʧʝʨʘʪʘ ʫ ʚʝʟʠ ʩʘ ʙʠʪʥʠʤ ʩʚʦʿʩʪʚʠʤʘ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʨʘʟʚʠʿʝʥʦʛ ʫ ʦʢʚʠʨʫ ʜʠʩʝʨʪʘʮʠʿʝ; 

Á ʉʪʘʪʠʩʪʠʯʢʝ ʪʝʭʥʠʢʝ, ʢʦʿʝ ʩʫ ʧʨʠʤʝˁʝʥʝ ʟʘ ʦʙʨʘʜʫ ʧʨʠʢʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ 

ʦ ʧʨʝʜʤʝʪʫ ʠʩʪʨʘʞʠʚʘˁʘ. ʋ ʦʚʫ ʩʚʨʭʫ, ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʜʝʩʢʨʠʧʪʠʚʥʘ 

ʩʪʘʪʠʩʪʠʢʘ (ʝʥʛ. Frequency Table) ʟʘ ʦʧʠʩ ʩʪʘˁʘ ʫ ʧʨʘʢʩʠ ʧʦ ʧʠʪʘˁʫ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʘʦ ʠ ʍʠ ʢʚʘʜʨʘʪ ʪʝʩʪ (ʝʥʛ. Chi-Square Contingency 

Table) ʟʘ ʪʝʩʪʠʨʘˁʝ ʧʦʩʪʦʿʘˁʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʚʝʟʘ ʠʟʤʝʹʫ 

ʚʘʨʠʿʘʙʣʠ. ʊʘʢʦʹʝ, ʟʘ ʘʥʘʣʠʟʫ ʧʦʜʘʪʘʢʘ ʠ ʜʦʣʘʞʝˁʝ ʜʦ ʜʦʜʘʪʥʠʭ ʟʘʢˀʫʯʘʢʘ 

ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʠ MCA (ʝʥʛ. Multiple Correspondence Analysis) ʤʝʪʦʜʘ; 

Á ʄʝʪʦʜʝ ʢʦʤʧʠʣʘʮʠʿʝ, ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʨʘʟʤʘʪʨʘˁʝ ʤʦʛʫ˂ʥʦʩʪʠ ʜʝʣʠʤʠʯʥʝ 

ʫʧʦʪʨʝʙʝ ʧʦʩʪʦʿʝ˂ʠʭ ʦʧʰʪʝʧʨʠʭʚʘ˂ʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʠʚʘʯʢʦʛ 

ʨʘʜʘ, ʢʦʨʝʢʪʥʦ ʠ ʥʘ ʫʦʙʠʯʘʿʝʥ ʥʘʯʠʥ ʮʠʪʠʨʘʥʠʭ, ʢʘʦ ʜʝʦ ʦʩʥʦʚʝ ʟʘ ʧʨʠʤʝʥʫ 

ʤʝʪʦʜʝ ʤʦʜʝʣʠʨʘˁʘ, ʢʦʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʨʘʟʚʦʿ ʢʦʥʢʨʝʪʥʦʛ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʢʘʦ ʨʝʘʣʥʝ ʧʦʿʘʚʝ; 

Á ʄʝʪʦʜʝ ʤʦʜʝʣʠʨʘˁʘ, ʢʦʿʝ ʩʝ ʦʛʣʝʜʘʿʫ ʫ ʜʝʬʠʥʠʩʘˁʫ ʩʪʨʫʢʪʫʨʝ, ʬʫʥʢʮʠʿʘ ʠ 

ʧʦʥʘʰʘˁʘ ʢʦʤʧʦʥʝʥʪʠ ʤʦʜʝʣʘ, ʩ ʮʠˀʝʤ ʨʘʟʚʦʿʘ ʢʦʥʢʨʝʪʥʦʛ ʤʦʜʝʣʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʘʦ ʨʝʘʣʥʝ ʧʦʿʘʚʝ, ʢʘʢʦ ʙʠ ʩʝ ʜʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ 

ʤʦʛʣʠ ʧʨʝʥʝʪʠ ʥʘʟʘʜ ʥʘ ʧʦʩʤʘʪʨʘʥʫ ʨʝʘʣʥʫ ʧʦʿʘʚʫ; 

Á ɽʢʩʧʝʨʪʩʢʠ ʧʘʥʝʣ, ʢʘʦ ʧʨʠʤʝˁʠʚ ʥʘʯʠʥ ʟʘ ʝʚʘʣʫʘʮʠʿʫ ʨʘʟʚʠʿʝʥʦʛ ʤʦʜʝʣʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʩʧʨʦʚʝʜʝʥ ʫʟ ʧʦʤʦ˂ ʧʦʤʝʥʫʪʦʛ ʫʧʠʪʥʠʢʘ ʦ ʝʚʘʣʫʘʮʠʿʠ 

ʙʠʪʥʠʭ ʩʚʦʿʩʪʘʚʘ ʨʘʟʚʠʿʝʥʦʛ ʤʦʜʝʣʘ; 
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Á ʀʥʪʝʨʚʿʫ, ʢʦʿʠ ʿʝ ʩʧʨʦʚʝʜʝʥ ʫ ʨʝʘʣʥʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʦʤ ʩʠʩʪʝʤʫ ʩ ʮʠˀʝʤ 

ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʧʦʪʨʝʙʥʠʭ ʟʘ ʧʨʠʤʝʥʫ ʨʘʟʚʠʿʝʥʦʛ ʤʦʜʝʣʘ ʫ ʧʨʘʢʩʠ. 

 

ɼʦʧʨʠʥʦʩ ʠʩʪʨʘʞʠʚʘˁʘ ʦʛʣʝʜʘ ʩʝ ʢʨʦʟ ʩʠʩʪʝʤʘʪʠʟʘʮʠʿʫ ʧʦʩʪʦʿʝ˂ʝʛ ʟʥʘˁʘ ʠʟ 

ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ ʠʟʛʨʘʜˁʫ ʥʦʚʦʛ ʟʥʘˁʘ ʠʟ ʦʚʝ ʦʙʣʘʩʪʠ:  

Á ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʦʤ ʧʦʩʪʦʿʝ˂ʝʛ ʟʥʘˁʘ, ʠʩʪʨʘʞʠʚʘʯʠʤʘ ʩʝ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʥʘ 

ʧʨʝʛʣʝʜʥʠʿʠ ʥʘʯʠʥ ʘʥʘʣʠʟʠʨʘʿʫ ʠ ʢʦʨʠʩʪʝ ʧʦʩʪʦʿʝ˂ʝ ʟʘʢˀʫʯʢʝ ʠ ʩʘʟʥʘˁʘ ʫ 

ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ;  

Á ʀʟʛʨʘʜˁʘ ʥʦʚʦʛ ʟʥʘˁʘ ʫ ʦʚʦʤ ʨʘʜʫ ʧʦʜʨʘʟʫʤʝʚʘ ʩʧʦʟʥʘʿʫ ʩʪʘˁʘ ʫ ʧʨʘʢʩʠ ʫ 

ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʠʟʜʚʘʿʘˁʝ ʬʘʢʪʦʨʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʩʠʩʪʝʤʝ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʘʥʘʣʠʟʫ ʤʝʹʫʩʦʙʥʠʭ ʚʝʟʘ ʠʟʤʝʹʫ 

ʚʘʨʠʿʘʙʣʠ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʧʨʚʝʥʩʪʚʝʥʦ ʦʥʠʭ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʥʠʚʦ, ʥʘʯʠʥ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʦʚʠʭ 

ʩʠʩʪʝʤʘ. ʆʚʘʢʚʘ ʩʘʟʥʘˁʘ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʢʘʢʦ ʠʩʪʨʘʞʠʚʘʯʠʤʘ ʟʘ ʜʝʪʘˀʥʠʿʝ 

ʧʦʩʤʘʪʨʘˁʝ ʘʥʘʣʠʟʠʨʘʥʝ ʧʦʿʘʚʝ, ʪʘʢʦ ʠ ʩʪʨʫʯʥʦʿ ʧʨʘʢʩʠ ʫ ʧʦʛʣʝʜʫ 

ʫʩʤʝʨʘʚʘˁʘ ʥʘʧʦʨʘ ʢʘ ʧʦʙʦˀʰʘˁʫ ʝʣʝʤʝʥʘʪʘ ʢʦʿʠ ʩʫ ʩʝ ʪʦʢʦʤ 

ʠʩʪʨʘʞʠʚʘˁʘ ʠʟʜʚʦʿʠʣʠ ʢʘʦ ʟʥʘʯʘʿʥʠ ʫ ʧʦʛʣʝʜʫ ʫʪʠʮʘʿʘ ʥʘ ʩʠʩʪʝʤʝ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ; 

Á ʆʩʠʤ ʪʦʛʘ, ʠʟʛʨʘʜˁʘ ʥʦʚʦʛ ʟʥʘˁʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘ ʠ ʨʘʟʚʠʿʘˁʝ 

ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʤ 

ʧʨʠʩʪʫʧʫ, ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʠʟʣʘʟʠ ʠʟ ʿʝʜʥʦʛ ʧʨʦʮʝʩʘ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʫʣʘʟʝ ʫ ʜʨʫʛʝ ʧʨʦʮʝʩʝ ʩʠʩʪʝʤʘ, ʯʠʤʝ ʦʥʠ ʤʦʛʫ ʜʘ ʫʟʨʦʢʫʿʫ ʧʦʚʝ˂ʘˁʝ ʜʝʣʘ 

ʪʨʦʢhʦʚʘ ʢʚʘʣʠʪʝʪʘ ʪʠʭ ʧʨʦʮʝʩʘ. ʆʚʦ ʜʘˀʝ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʠʟʥʦʩ 

ʩʪʚʘʨʥʠʭ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʥʠʭ ʧʨʦʮʝʩʘ. ʂʘʦ ʪʘʢʘʚ, 

ʨʘʟʚʠʿʝʥʠ ʤʦʜʝʣ ʩʝ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ ʫ ʩʚʨʭʫ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʩʘ ʮʠˀʝʤ ˁʠʭʦʚʝ ʙʦˀʝ ʧʨʦʮʝʥʝ ʠ ʤʝʹʫʩʦʙʥʝ ʫʧʦʨʝʜʠʚʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ 

ʚʘʨʠʿʘʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʨʦʮʝʩʝ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ. ʈʝʟʫʣʪʘʪʠ ʧʨʠʤʝʥʝ ʥʘʚʝʜʝʥʦʛ ʤʦʜʝʣʘ ʤʦʛʫ ʩʝ ʢʦʨʠʩʪʠʪʠ ʢʘʦ 

ʦʩʥʦʚʘ ʟʘ ʜʦʥʦʰʝˁʝ ʘʜʝʢʚʘʪʥʠʭ ʫʧʨʘʚˀʘʯʢʠʭ ʦʜʣʫʢʘ, ʦʜʥʦʩʥʦ ʦʜʣʫʢʘ ʫ 

ʚʝʟʠ ʩʘ ʧʦʙʦˀʰʘʚʘˁʝʤ ʢʚʘʣʠʪʝʪʘ ʫ ʦʨʛʘʥʠʟʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ. 
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2.4. ʇʣʘʥ ʠʩʪʨʘʞʠʚʘˁʘ  

 

ʇʣʘʥ ʠʩʪʨʘʞʠʚʘˁʘ ʦʙʫʭʚʘʪʘ ʩʣʝʜʝ˂ʝ ʬʘʟʝ, ʢʘʢʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʫ ʪʘʙʝʣʠ 2.1: 

 

ʊʘʙʝʣʘ 2.1 

ʇʣʘʥ ʠʩʪʨʘʞʠʚʘˁʘ 

ʌʘʟʘ ɿʘʜʘʮʠ ʄʝʪʦʜʝ, ʪʝʭʥʠʢʝ ʠ ʘʣʘʪʠ 

1.  ʇʨʝʛʣʝʜ ʠ ʫʚʠʜ ʫ ʧʦʩʪʦʿʝ˂ʫ 

ʨʝʣʝʚʘʥʪʥʫ ʣʠʪʝʨʘʪʫʨʫ ʠ 

ʘʥʘʣʠʟʘ ʧʦʩʪʦʿʝ˂ʠʭ ʤʦʜʝʣʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ    

ʇʨʠʢʫʧˀʘˁʝ ʠ ʘʥʘʣʠʟʘ 

ʧʦʜʘʪʘʢʘ ʦ ʤʦʜʝʣʠʤʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʇʨʝʪʨʘʞʠʚʘˁʝ ʩʪʨʫʯʥʝ 

ʣʠʪʝʨʘʪʫʨʝ ʠ ʜʦʩʪʫʧʥʠʭ 

ʥʘʫʯʥʠʭ ʨʘʜʦʚʘ 

2.  ʉʧʦʟʥʘʿʘ ʩʪʘˁʘ ʫ ʧʨʘʢʩʠ ʫ 

ʚʝʟʠ ʩʘ ʩʠʩʪʝʤʠʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʠ ʬʘʢʪʦʨʠʤʘ ʢʦʿʠ 

ʥʘ ˁʠʭ ʫʪʠʯʫ 

ʇʨʠʢʫʧˀʘˁʝ ʠ ʘʥʘʣʠʟʘ 

ʧʦʜʘʪʘʢʘ ʫ ʚʝʟʠ ʩʘ 

ʩʠʩʪʝʤʠʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʋʧʠʪʥʠʢ 

ʉʪʘʪʠʩʪʠʯʢʝ ʪʝʭʥʠʢʝ ʟʘ 

ʦʙʨʘʜʫ ʧʦʜʘʪʘʢʘ  

3.  ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʝʣʝʤʝʥʘʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ˁʠʭʦʚʠʭ ʢʘʪʝʛʦʨʠʿʘ ʠ 

ʩʚʦʿʩʪʚʝʥʦʩʪʠ ʧʦʥʘʰʘˁʘ 

ʇʨʠʢʫʧˀʘˁʝ ʠ ʘʥʘʣʠʟʘ 

ʧʦʜʘʪʘʢʘ ʦ 

ʢʘʪʝʛʦʨʠʿʘʤʘ ʠ 

ʝʣʝʤʝʥʪʠʤʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

ʇʨʝʪʨʘʞʠʚʘˁʝ ʩʪʨʫʯʥʝ 

ʣʠʪʝʨʘʪʫʨʝ ʠ ʜʦʩʪʫʧʥʠʭ 

ʥʘʫʯʥʠʭ ʨʘʜʦʚʘ 

4.  ɼʝʬʠʥʠʩʘˁʝ ʦʢʚʠʨʘ ʟʘ 

ʤʦʜʝʣʦʚʘˁʝ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ 

ɸʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ ʠ 

ʨʘʟʚʦʿ ʤʦʜʝʣʘ ʟʘ 

ʦʙʣʘʩʪ ʠʩʪʨʘʞʠʚʘˁʘ 

ʆʙʨʘʜʘ ʩʪʨʫʯʥʝ ʣʠʪʝʨʘʪʫʨʝ 

ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ 

ʩʧʨʦʚʝʜʝʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ  

5.  ʈʘʟʚʦʿ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ  

ɸʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ ʠ 

ʨʘʟʚʦʿ ʤʦʜʝʣʘ ʟʘ 

ʦʙʣʘʩʪ ʠʩʪʨʘʞʠʚʘˁʘ 

ʆʙʨʘʜʘ ʩʪʨʫʯʥʝ ʣʠʪʝʨʘʪʫʨʝ 

6.  ɺʨʝʜʥʦʚʘˁʝ ʤʦʜʝʣʘ ɸʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ ʦ 

ʧʨʦʮʝˁʝʥʠʤ ʦʩʥʦʚʥʠʤ 

ʩʚʦʿʩʪʚʠʤʘ ʤʦʜʝʣʘ 

ʋʧʠʪʥʠʢ, ʝʢʩʧʝʨʪʩʢʠ ʧʘʥʝʣ 

7.  ʇʨʠʤʝʥʘ ʤʦʜʝʣʘ ʥʘ 

ʧʨʠʤʝʨʫ ʨʝʘʣʥʦʛ 

ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ 

ʇʨʠʤʝʥʘ ʤʦʜʝʣʘ ʫʟ 

ʧʦʤʦ˂ ʩʦʬʪʚʝʨʘ ʠ 

ʘʥʘʣʠʟʘ ʜʦʙʠʿʝʥʠʭ 

ʧʦʜʘʪʘʢʘ 

Microsoft Office Excel 2007 

ɹʘʟʘ ʧʦʜʘʪʘʢʘ ʦ 

ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠʤʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ 

8.  ɸʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʠ 

ʜʝʬʠʥʠʩʘˁʝ ʧʨʝʧʦʨʫʢʘ ʟʘ 

ʜʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʋʦʯʘʚʘˁʝ ʟʘʢʦʥʠʪʦʩʪʠ 

ʠ ʜʝʬʠʥʠʩʘˁʝ  

ʟʘʢˀʫʯʘʢʘ ʤʝʪʦʜʘʤʘ 

ʘʥʘʣʠʟʝ ʠ ʩʠʥʪʝʟʝ 

ʇʦʜʘʮʠ ʦ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ ʥʘ ʦʩʥʦʚʫ 

ʧʨʠʤʝʥʝ ʤʦʜʝʣʘ 

ʆʙʨʘʜʘ ʩʪʨʫʯʥʝ ʣʠʪʝʨʘʪʫʨʝ 
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2.5. ʆʧʠʩ ʩʘʜʨʞʘʿʘ ʜʠʩʝʨʪʘʮʠʿʝ 

 

ʇʦʛʣʘʚˀʝ 1: ʋ ʫʚʦʜʫ ʜʠʩʝʨʪʘʮʠʿʝ ʨʘʟʤʘʪʨʘʥ ʿʝ ʪʝʨʤʠʥ ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ɼʚʘ ʧʦʿʤʘ ʩʫ ʜʦʚʝʜʝʥʘ ʫ ʚʝʟʫ, ʰʪʦ ʿʝ ʫʟʝʪʦ ʢʘʦ ʦʩʥʦʚ ʟʘ ʜʘˀʠ ʪʦʢ ʨʘʜʘ ʠ ʟʘʢˀʫʯʢʝ 

ʢʦʿʠ ʩʫ ʫ ˁʝʤʫ ʜʦʥʝʪʠ. ʅʘʚʝʜʝʥʠ ʧʦʿʤʦʚʠ ʩʫ ʦʚʜʝ ʪʘʢʦʹʝ ʩʪʘʚˀʝʥʠ ʫ ʢʦʥʪʝʢʩʪ 

ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʛ ʧʨʠʩʪʫʧʘ, ʢʘʢʘʚ ʿʝ ʧʨʠʩʫʪʘʥ ʫ ʤʝʥʘ˅ʤʝʥʪʫ ʢʚʘʣʠʪʝʪʘ. ʋ ʦʚʦʤ 

ʧʦʛʣʘʚˀʫ ʿʝ ʪʘʢʦʹʝ ʜʘʪ ʢʨʘʪʘʢ ʦʩʚʨʪ ʥʘ ʦʜʥʦʩ ʠʟʤʝʹʫ ʟʥʘʯʘʿʘ ʢʦʿʠ ʦʚʘ ʦʙʣʘʩʪ ʠʤʘ ʫ 

ʪʝʦʨʠʿʠ ʠ ʧʨʦʙʣʝʤʘʪʠʢʝ ʢʦʿʘ ʧʦʩʪʦʿʠ ʫ ˁʝʥʦʿ ʧʨʠʤʝʥʠ ʫ ʧʨʘʢʩʠ. ʀʩʪʘʢʥʫʪʦ ʿʝ ʜʘ 

ʜʦʩʪʫʧʥʘ ʣʠʪʝʨʘʪʫʨʘ ʫʢʘʟʫʿʝ ʥʘ ʟʥʘʯʘʿʘʥ ʧʨʦʩʪʦʨ ʟʘ ʧʦʙʦˀʰʘˁʝ ʫ ʧʨʘʢʩʠ ʫ 

ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 

 

ʇʦʛʣʘʚˀʝ 2: ʋ ʦʢʚʠʨʫ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʘʪʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʧʨʠʩʪʫʧʘ, 

ʦʧʨʝʜʝˀʝʥʠ ʩʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʢʘʦ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ. ʊʘʢʦʹʝ, ʫ ʦʢʚʠʨʫ 

ʦʚʦʛ ʧʦʛʣʘʚˀʘ, ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʮʠˀʝʚʠ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʧʨʝʜʤʝʪʦʤ ʠʩʪʨʘʞʠʚʘˁʘ. 

ɼʝʬʠʥʠʩʘʥʦ ʿʝ 7 ʭʠʧʦʪʝʟʘ ʠ 3 ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ. ʆʧʨʝʜʝˀʝʥʝ ʩʫ ʤʝʪʦʜʝ ʢʦʿʝ 

˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʫ ʨʘʜʫ ʢʘʢʦ ʙʠ ʩʝ ʦʩʪʚʘʨʠʣʠ ʮʠˀʝʚʠ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʧʨʠʢʘʟʘʥ ʿʝ 

ʧʣʘʥ ʠʩʪʨʘʞʠʚʘˁʘ. ʀʩʪʘʢʥʫʪʠ ʩʫ ʜʦʧʨʠʥʦʩʠ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ 

ʩʧʦʟʥʘʿʫ ʩʪʘˁʘ ʫ ʧʨʘʢʩʠ ʫ ʚʝʟʠ ʩʘ ʩʠʩʪʝʤʠʤʘ ʤʝʥʘʤ˅ʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ 

ʠ ʨʘʟʚʠʿʘˁʝ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʤ 

ʧʨʠʩʪʫʧʫ. ʀʩʪʘʢʥʫʪʦ ʿʝ ʜʘ ʩʝ ʤʦʜʝʣ ʨʘʟʚʠʿʝʥ ʫ ʦʚʦʤ ʨʘʜʫ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ ʫ ʩʚʨʭʫ 

ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʩʘ ʮʠˀʝʤ ˁʠʭʦʚʝ ʙʦˀʝ ʧʨʦʮʝʥʝ ʠ ʤʝʹʫʩʦʙʥʝ 

ʫʧʦʨʝʜʠʚʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʥʘ ʦʩʥʦʚʫ ʯʝʛʘ ʩʝ ʤʦʛʫ 

ʜʦʥʦʩʠʪʠ ʘʜʝʢʚʘʪʥʝ ʦʜʣʫʢʝ ʫ ʚʝʟʠ ʩʘ ʢʚʘʣʠʪʝʪʦʤ. 

 

ʇʦʛʣʘʚˀʝ 3: ʇʨʝʛʣʝʜ ʣʠʪʝʨʘʪʫʨʝ ʠ ʨʝʣʝʚʘʥʪʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʦʙʫʭʚʘʪʠʦ ʿʝ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʿʫ ʜʝʬʠʥʠʮʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʜʘʪʠʭ ʦʜ ʩʪʨʘʥʝ ʨʘʟʣʠʯʠʪʠʭ 

ʘʫʪʦʨʘ, ʢʘʦ ʠ ʦʩʚʨʪ ʥʘ ʢˀʫʯʥʘ ʨʘʟʤʘʪʨʘˁʘ ʫ ʚʝʟʠ ʩʘ ˁʠʤʘ. ʇʨʠʢʘʟʘʥʠ ʩʫ ʠ 

ʘʥʘʣʠʟʠʨʘʥʠ ʧʦʩʪʦʿʝ˂ʠ ʤʦʜʝʣʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʢʦ ʦʩʥʦʚʥʠ, ʪʘʢʦ ʠ ˁʠʭʦʚʝ 

ʥʘʜʦʛʨʘʜˁʝ ʠ ʤʦʜʠʬʠʢʘʮʠʿʝ. ʅʘʢʦʥ ʪʦʛʘ ʿʝ, ʥʘ ʦʩʥʦʚʫ ʜʦʩʪʫʧʥʝ ʣʠʪʝʨʘʪʫʨʝ, 

ʧʨʠʢʘʟʘʥ ʭʨʦʥʦʣʦʰʢʠ ʧʨʝʛʣʝʜ ʠʩʪʨʘʞʠʚʘˁʘ ʥʠʚʦʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ. ɸʥʘʣʠʟʘ ʿʝ ʪʘʢʦʹʝ ʦʙʫʭʚʘʪʠʣʘ ʠ ʩʪʝʧʝʥ 



 

16 
 

 

ʧʨʠʤʝʥʝ ʨʘʟʣʠʯʠʪʠʭ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʢʚʠʨʫ ʦʚʘʢʚʠʭ ʩʠʩʪʝʤʘ. 

ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʠ ʩʫ ʠ ʨʝʟʫʣʪʘʪʠ ʨʝʣʝʚʘʥʪʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʦ ʠʟʥʦʩʠʤʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʩʫ ʟʘʙʝʣʝʞʝʥʠ ʫ ʦʨʛʘʥʠʟʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ ʨʘʟʣʠʯʠʪʠʭ 

ʜʝʣʘʪʥʦʩʪʠ. ʆʚʘʢʚʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʨʘʟʤʘʪʨʘʥʠ ʢʘʢʦ ʟʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʢʘʦ 

ʟʙʠʨʥʝ ʢʘʪʝʛʦʨʠʿʝ, ʪʘʢʦ ʠ ʟʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʥʝ ʢʨʦʟ ʢʘʪʝʛʦʨʠʿʝ PAF 

ʤʦʜʝʣʘ, ʢʘʦ ʥʘʿʧʨʠʤʝˁʠʚʘʥʠʿʝʛ ʫ ʧʨʘʢʩʠ. ʋ ʦʢʚʠʨʫ ʦʚʦʛ ʧʦʛʣʘʚˀʘ, ʧʨʠʢʘʟʘʥ ʿʝ 

ʩʠʩʪʝʤʘʪʠʯʘʥ ʧʨʠʩʪʫʧ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʨʘʟʤʘʪʨʘʥ ʢʨʦʟ ˁʝʛʦʚʝ ʦʩʥʦʚʥʝ ʢʦʨʘʢʝ. ʊʘʢʦʹʝ, ʥʘʢʦʥ ʪʦʛʘ ʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ 

ʤʦʛʫ˂ʠ ʝʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʢʘʪʝʛʦʨʠʩʘʥʠ ʧʨʝʤʘ ʢʘʪʝʛʦʨʠʿʘʤʘ PAF 

ʤʦʜʝʣʘ (ʪʨʦʰʢʦʚʠ ʧʨʝʚʝʥʮʠʿʝ, ʪʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ ʠ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ). 

ɼʘʪ ʿʝ ʦʩʚʨʪ ʥʘ ʧʨʠʢʘʟʘʥʝ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʢʦʥʪʝʢʩʪʫ ˁʠʭʦʚʦʛ 

ʧʦʪʝʥʮʠʿʘʣʥʦʛ ʜʝʪʘˀʥʠʿʝʛ ʜʝʢʦʤʧʦʥʦʚʘˁʘ. ʋ ʨʘʟʤʘʪʨʘˁʝ ʩʫ ʫʢˀʫʯʝʥʠ ʠ ʩʢʨʠʚʝʥʠ 

ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʠ ʜʘʪ ʿʝ ʦʩʚʨʪ ʥʘ ʝʣʝʤʝʥʪʝ ʢʦʿʠ ʤʦʛʫ ʜʘ ʠʭ ʯʠʥʝ. ɼʦʜʘʪʥʦ, ʫ 

ʦʢʚʠʨʫ ʘʥʘʣʠʟʝ ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʜʘʪ ʿʝ ʠ ʧʨʠʢʘʟ ʦʚʠʭ ʝʣʝʤʝʥʘʪʘ ʫ 

ʢʦʥʪʝʢʩʪʫ ʬʘʟʘ ʞʠʚʦʪʥʦʛ ʮʠʢʣʫʩʘ ʧʨʦʠʟʚʦʜʘ. ɼʦʩʪʫʧʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʘʣʘ ʩʫ ʠ 

ʥʘ ʟʥʘʯʘʿʘʥ ʦʜʥʦʩ ʠʟʤʝʹʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʥʠʚʦʘ ʢʚʘʣʠʪʝʪʘ, ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ 

ʫ ʚʠʜʫ ʢʘʢʦ ʪʝʦʨʠʿʩʢʠʭ ʧʦʩʪʘʚʢʠ ʪʘʢʦ ʠ ʟʘʢˀʫʯʘʢʘ ʝʤʧʠʨʠʿʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ. 

ɿʘʢˀʫʯʮʠ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʩʧʨʝʛʫ ʠʟʤʝʹʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʥʠʚʦʘ ʢʚʘʣʠʪʝʪʘ 

ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʫ ʢʦʥʮʠʧʠʨʘˁʫ ʦʩʥʦʚʥʠʭ ʧʦʩʪʘʚʢʠ ʠʩʪʨʘʞʠʚʘˁʘ 

ʩʧʨʦʚʝʜʝʥʦʛ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ. ʅʘʢʦʥ ʪʦʛʘ, ʧʨʠʢʘʟʘʥʝ ʩʫ ʥʝʢʝ ʦʜ ʟʥʘʯʘʿʥʠʿʠʭ 

ʧʨʝʜʥʦʩʪʠ ʠ ʥʝʢʘ ʦʜ ʯʝʩʪʠʭ ʦʛʨʘʥʠʯʝˁʘ ʩʘ ʢʦʿʠʤʘ ʩʝ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʫ 

ʧʨʘʢʩʠ ʩʫʩʨʝ˂ʫ ʧʨʠʣʠʢʦʤ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʅʘ ʢʨʘʿʫ, ʜʘʪ ʿʝ ʦʩʚʨʪ 

ʠ ʥʘ ʝʚʝʥʪʫʘʣʥʫ ʘʥʘʣʦʛʠʿʫ ʠʟʤʝʹʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʩʝ ʤʦʛʫ 

ʜʦʚʝʩʪʠ ʫ ʚʝʟʫ ʩʘ ʜʨʫʛʠʤ ʩʠʩʪʝʤʠʤʘ ʤʝʥʘ˅ʤʝʥʪʘ (ʨʘʟʤʘʪʨʘʥʠ ʩʫ ʩʠʩʪʝʤ 

ʤʝʥʘ˅ʤʝʥʪʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ ʟʜʨʘʚˀʘ ʠ ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ 

ʨʘʜʫ). ʋ ʪʦʤ ʢʦʥʪʝʢʩʪʫ, ʠʟ ʦʚʘʢʚʝ ʘʥʘʣʠʟʝ ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ ʩʢʫʧ ʝʣʝʤʝʥʘʪʘ 

ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʯʠʥʠ ʧʨʝʩʝʢ ʪʨʦʰʢʦʚʘ ʪʨʠ ʧʦʩʤʘʪʨʘʥʘ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ. 

 

ʇʦʛʣʘʚˀʝ 4: ʅʘʢʦʥ ʜʝʬʠʥʠʩʘˁʘ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʘʪʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʠʚʘʯʢʦʛ 

ʧʨʠʩʪʫʧʘ ʠ ʧʨʝʛʣʝʜʘ ʣʠʪʝʨʘʪʫʨʝ ʠ ʨʝʣʝʚʘʥʪʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ, ʩʧʨʦʚʝʜʝʥʦ ʿʝ 

ʠʩʪʨʘʞʠʚʘˁʝ ʩʪʘˁʘ ʫ ʧʨʘʢʩʠ ʫ ʚʝʟʠ ʩʘ ʩʠʩʪʝʤʠʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʠ ʬʘʢʪʦʨʠʤʘ ʢʦʿʠ ʥʘ ˁʠʭ ʫʪʠʯʫ. ʊʝʞˁʘ ʫ ʦʚʦʤ ʜʝʣʫ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʜʘ ʩʝ ʥʘʿʧʨʝ 
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ʩʧʦʟʥʘ ʩʪʘˁʝ ʫ ʧʨʘʢʩʠ ʫ ʚʝ˂ʦʿ ʤʝʨʠ ʥʝʛʦ ʰʪʦ ʿʝ ʪʦ ʨʝʟʫʣʪʘʪ ʜʦʩʘʜʘʰˁʠʭ 

ʜʦʩʪʫʧʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ. ʋ ʦʢʚʠʨʫ ʦʚʦʛ ʧʦʛʣʘʚˀʘ, ʧʨʠʢʘʟʘʥʠ ʩʫ ʨʝʟʫʣʪʘʪʠ ʢʦʿʠ ʩʝ 

ʦʜʥʦʩʝ ʢʘʢʦ ʥʘ ʦʧʰʪʝ ʟʘʢˀʫʯʢʝ ʦ ʥʠʚʦʫ ʧʨʠʤʝʥʝ ʠ ʝʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʪʘʢʦ ʠ ʥʘ ʦʥʝ ʢʦʿʠ ʩʫ ʧʨʦʠʩʪʝʢʣʠ ʠʟ ʜʝʪʘˀʥʠʿʝ 

ʘʥʘʣʠʟʝ ʦʚʠʭ ʩʠʩʪʝʤʘ, ʠʟʚʨʰʝʥʝ ʢʨʦʟ ʧʦʩʤʘʪʨʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʠʟʤʝʹʫ 

ʧʦʝʿʜʠʥʘʯʥʠʭ ʚʘʨʠʿʘʙʣʠ ʢʦʿʝ ʠʭ ʤʦʛʫ ʦʧʠʩʘʪʠ. ʈʘʟʤʘʪʨʘʥʠ ʩʫ ʠ ʟʘʭʪʝʚʠ ʩʪʘʥʜʘʨʜʘ 

ISO 9001:2015, ʢʘʦ ʚʘʨʠʿʘʙʣʝ ʢʦʿʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʫʪʠʯʫ ʥʘ ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʦʙʘʚˀʘ ʠ ʨʝʟʫʣʪʘʪʝ ʢʦʿʝ ʧʦʩʪʠʞʝ). ʋ ʦʚʦʤ 

ʧʦʛʣʘʚˀʫ ʩʫ ʪʘʢʦʹʝ ʧʨʠʢʘʟʘʥʝ ʤʝʪʦʜʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʨʠʢʫʧˀʘˁʝ ʠ ʦʙʨʘʜʫ 

ʧʦʜʘʪʘʢʘ ʢʦʿʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʟʘ ʦʚʦ ʠʩʪʨʘʞʠʚʘˁʝ. ɼʝʪʘˀʥʦ ʩʫ ʧʨʠʢʘʟʘʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʫʟʦʨʢʘ ʠ ʧʦʧʫʣʘʮʠʿʝ ʠʩʪʨʘʞʠʚʘˁʘ. ʆʧʠʩʘʥ ʿʝ ʥʘʯʠʥ ʬʦʨʤʠʨʘˁʘ 

ʙʘʟʝ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʠʩʧʠʪʘʥʠʢʘ, ʫʟ ʧʦʤʦ ˂ ʥʝʢʦʣʠʢʦ ʠʥʜʠʢʘʪʦʨʘ ʫʧʦʟʥʘʪʦʩʪʠ 

ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʦʙʣʘʰ˂ʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʰʪʦ ʿʝ ʙʠʦ ʢʨʠʪʝʨʠʿʫʤ ʠʟʙʦʨʘ 

ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʠʩʧʠʪʘʥʠʢʘ. 

 

ʇʦʛʣʘʚˀʝ 5: ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʜʦʩʪʫʧʥʝ ʣʠʪʝʨʘʪʫʨʝ, ʢʘʦ ʠ ʟʘʢˀʫʯʮʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʝ ʿʝ ʩʧʨʦʚʝʜʝʥʦ ʫ ʦʢʚʠʨʫ ʜʠʩʝʨʪʘʮʠʿʝ, ʫʧʦʪʨʝʙˀʝʥʠ ʩʫ ʟʘ 

ʢʦʥʮʠʧʠʨʘˁʝ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ ʧʨʦʮʝʩʥʦ-

ʩʠʩʪʝʤʩʢʦʤ ʧʨʠʩʪʫʧʫ. ʅʘʿʧʨʝ ʩʫ ʜʝʪʘˀʥʦ ʦʙʨʘʟʣʦʞʝʥʝ ʫʚʦʜʥʝ ʧʦʩʪʘʚʢʝ ʤʦʜʝʣʘ. 

ʇʦʪʦʤ ʿʝ, ʫ ʦʧʰʪʦʿ ʬʦʨʤʠ, ʧʨʠʢʘʟʘʥ ʪʦʢ ʧʨʠʤʝʥʝ ʤʦʜʝʣʘ ʢʦʿʠ ʿʝ ʢʦʥʮʠʧʠʨʘʥ ʢʨʦʟ 

7 ʦʩʥʦʚʥʠʭ ʢʦʨʘʢʘ: I. ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ; II. ʋʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ; 

III. ɸʥʘʣʠʟʘ ʫʟʨʦʢʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ; IV. ɼʝʬʠʥʠʩʘˁʝ ʧʦʪʨʝʙʥʠʭ ʤʝʨʘ; V. 

ʋʪʚʨʹʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʝʜʫʟʝʪʠʭ ʤʝʨʘ; VI. ʇʦʥʦʚʥʦ ʫʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ; VII. ɸʥʘʣʠʟʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʝ. ʄʦʜʝʣ ʿʝ ʧʦʪʦʤ 

ʧʦʜʚʨʛʥʫʪ ʧʨʦʮʝʥʠ ʦʜ ʩʪʨʘʥʝ ʜʝʩʝʪ ʝʢʩʧʝʨʘʪʘ ʠʟ ʦʙʣʘʩʪʠ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ 

ʢʦʿʠ ʧʦʩʝʜʫʿʫ ʟʥʘʯʘʿʥʦ ʪʝʦʨʠʿʩʢʦ ʟʥʘˁʝ ʠ ʧʨʘʢʪʠʯʥʦ ʠʩʢʫʩʪʚʦ ʫ ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ. ʂʨʠʪʝʨʠʿʫʤʠ ʢʨʦʟ ʢʦʿʝ ʩʫ ʝʢʩʧʝʨʪʠ ʧʨʦʮʝˁʠʚʘʣʠ ʚʨʝʜʥʦʩʪ ʠ ʧʨʘʢʪʠʯʥʫ 

ʫʧʦʪʨʝʙˀʠʚʦʩʪ ʤʦʜʝʣʘ ʢʘʦ ʠ ʦʮʝʥʝ ʢʦʿʠʤ ʩʫ ʚʨʝʜʥʦʚʘʣʠ ʤʦʜʝʣ ʧʨʝʤʘ ʦʚʠʤ 

ʢʨʠʪʝʨʠʿʫʤʘ, ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʧʦʛʣʘʚˀʘ. ʅʘʢʦʥ ʪʦʛʘ, ʜʘʪ ʿʝ ʧʨʠʢʘʟ 

ʧʨʠʤʝʨʘ ʧʨʠʤʝʥʝ ʤʦʜʝʣʘ ʫ ʨʝʘʣʥʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʦʤ ʩʠʩʪʝʤʫ. 
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ʇʦʛʣʘʚˀʝ 6: ʋ ʦʢʚʠʨʫ ʟʘʢˀʫʯʘʢʘ ʠ ʜʠʩʢʫʩʠʿʝ ʘʥʘʣʠʟʠʨʘʥʠ ʩʫ ʢˀʫʯʥʠ ʨʝʟʫʣʪʘʪʠ 

ʢʦʿʠ ʩʫ ʧʨʦʠʩʪʝʢʣʠ ʠʟ ʜʝʬʠʥʠʩʘʥʠʭ ʭʠʧʦʪʝʟʘ ʠ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʧʠʪʘˁʘ. ʆʚʠ 

ʨʝʟʫʣʪʘʪʠ ʩʫ ʜʦʚʝʜʝʥʠ ʫ ʚʝʟʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʜʨʫʛʠʭ ʨʝʣʝʚʘʥʪʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ. 

ʀʟʜʚʦʿʝʥʠ ʩʫ ʠ ʨʝʟʫʣʪʘʪʠ ʩʧʨʦʚʝʜʝʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʠ ʩʝ ʤʦʛʫ ʜʦʚʝʩʪʠ ʫ ʚʝʟʫ ʩʘ 

ʧʦʪʨʝʙʦʤ ʟʘ ʜʝʬʠʥʠʩʘˁʝʤ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʧʨʦʮʝʩʥʦ-

ʩʠʩʪʝʤʩʢʦʤ ʧʨʠʩʪʫʧʫ. ɼʠʩʢʫʪʦʚʘʥʝ ʩʫ ʧʦʣʘʟʥʝ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʦʛ ʤʦʜʝʣʘ, ʪʦʢ ʠ 

ʢˀʫʯʥʠ ʠʟʣʘʟʠ ˁʝʛʦʚʝ ʧʨʠʤʝʥʝ. ʊʘʢʦʹʝ, ʠʩʪʘʢʥʫʪ ʿʝ ʜʦʧʨʠʥʦʩ ʨʘʜʘ, ʦʛʨʘʥʠʯʝˁʘ, 

ʢʘʦ ʠ ʧʨʝʜʣʦʟʠ ʟʘ ʜʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ. 
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3. ʇʈɽɻʃɽɼ ʃʀʊɽʈɸʊʋʈɽ ʀ ʈɽʃɽɺɸʅʊʅʀʍ 

ʀʉʊʈɸɾʀɺɸɳɸ 

 

ʈʝʣʝʚʘʥʪʥʘ ʣʠʪʝʨʘʪʫʨʘ ʢʦʿʘ ʿʝ ʘʥʘʣʠʟʠʨʘʥʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʪʝʦʨʠʿʩʢʝ ʧʦʩʪʘʚʢʝ ʦ 

ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʠ ʤʦʜʝʣʠʤʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ ʥʘ ʨʝʟʫʣʪʘʪʝ 

ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʚʝʟʠ ʩʘ ˁʠʤʘ. ɸʥʘʣʠʟʦʤ ʜʦʩʪʫʧʥʠʭ ʠʟʚʦʨʘ ʤʦʛʫ˂ʝ ʿʝ, ʠʟʤʝʹʫ 

ʦʩʪʘʣʦʛ, ʜʦ˂ʠ ʜʦ ʟʘʢˀʫʯʢʘ ʦ ʩʚʦʿʩʪʚʝʥʦʩʪʠʤʘ ʨʘʟʣʠʯʠʪʠʭ ʤʦʜʝʣʘ ʠ ʢʘʪʝʛʦʨʠʿʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʰʪʦ ʿʝ ʢʘʩʥʠʿʝ ʫʧʦʪʨʝʙˀʝʥʦ ʟʘ ʜʝʬʠʥʠʩʘˁʝ ʧʦʩʪʘʚʢʠ ʤʦʜʝʣʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʨʝʜʣʦʞʝʥʦʛ ʫ ʦʚʦʤ ʨʘʜʫ. 

 

 

3.1. ɼʝʬʠʥʠʩʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ  

 

ʈʘʥʠʿʝ ʿʝ ʙʠʣʦ ʫʦʙʠʯʘʿʝʥʦ ʤʠʰˀʝˁʝ ʜʘ ʩʝ ʢʚʘʣʠʪʝʪ ʥʝ ʤʦʞʝ ʤʝʨʠʪʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ (Omurgonulsen, 2009). ʊʝʨʤʠʥ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʚʠ ʧʫʪ 

ʩʝ ʧʦʿʘʚˀʫʿʝ 1930-ʠʭ ʛʦʜʠʥʘ, ʫ ʨʘʜʦʚʠʤʘ Shewhart-ʘ (1931), Miner-ʘ (1933) ʠ 

Crocket-ʘ (1935). ʅʘʢʦʥ ˁʠʭ, Feigenbaum (1956) ʧʦʤʠˁʝ ʠ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʢʘʜʘ ʿʝ ʩʘ ʩʚʦʿʠʤ ʪʠʤʦʤ ʨʘʟʚʠʦ Ădollar-basedñ ʩʠʩʪʝʤ ʠʟʚʝʰʪʘʚʘˁʘ - 

ʟʚʘʥʠ Ăʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘñ (Harrington, 2002). ʋ ʪʦ ʚʨʝʤʝ, ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ 

ʩʫ ʩʝ ʧʦʩʤʘʪʨʘʣʠ ʩʘ ʧʨʦʠʟʚʦʜʥʦ ʦʨʠʿʝʥʪʠʩʘʥʝ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ 

ʩʘʤʦ ʪʨʦʰʢʦʚʝ ʦʜʩʪʫʧʘˁʘ ʦʜ ʩʧʝʮʠʬʠʢʘʮʠʿʝ (S rqvist, 2001). 

 

ʀʘʢʦ ʩʝ ʥʘʛʦʚʝʰʪʘʿ ʟʥʘʯʘʿʘ ʫʟʠʤʘˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʙʟʠʨ ʧʦʿʘʚʠʦ 1930-ʠʭ , 

ʥʠʿʝ ʙʠʣʦ ʩʠʩʪʝʤʘʪʠʯʥʦʛ ʧʨʠʩʪʫʧʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʩʚʝ ʜʦ 1950-ʠʭ ʛʦʜʠʥʘ, 

ʿʝʨ ʩʫ ʩʝ ʦʚʠ ʪʨʦʰʢʦʚʠ ʚʝʟʠʚʘʣʠ ʩʘʤʦ ʟʘ ʧʦʿʘʚʫ ʰʢʘʨʪʘ ʠ ʜʦʨʘʜʝ ʢʦʿʘ ʿʝ ʫ ʚʝʟʠ ʩʘ 

ˁʠʤʘ. ʄʝʹʫʪʠʤ, ʢʘʜʘ ʩʫ ʤʝʥʘ˅ʝʨʠ ʩʭʚʘʪʠʣʠ ʜʘ ʩʚʠ ʩʝʢʪʦʨʠ ʧʨʘʚʝ ʛʨʝʰʢʝ 

(Harrington, 1987), ʤʥʦʛʠ ʩʪʨʫʯˁʘʮʠ ʟʘ ʢʚʘʣʠʪʝʪ ʧʦʯʠˁʫ ʦʙʠʤʥʦ ʜʘ ʧʠʰʫ ʦ 

ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʠ ʟʥʘʯʘʿ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʢʚʘʣʠʪʝʪʦʤ ʧʦʩʪʘʿʝ ʩʚʝ 

ʚʝ˂ʠ. 

 

Juran (1951) ʿʝ ʧʨʚʠ ʬʦʨʤʘʣʥʦ ʫʚʝʦ ʢʦʥʮʝʧʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʩʚʦʿʦʿ ʢˁʠʟʠ 

ĂQuality Control Handbookñ, ʠʩʪʠʯʫ˂ʠ ʜʘ ʿʝ ʚʝʣʠʢʠ ʜʝʦ ʦʚʘʢʚʠʭ ʪʨʦʰʢʦʚʘ ʨʝʟʫʣʪʘʪ 
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ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ ʠ ʜʘ ʩʝ ʦʥʠ ʤʦʛʫ ʠʟʙʝ˂ʠ, ʰʪʦ ʿʝ ʧʦʟʥʘʪʦ ʠ ʢʘʦ ʘʥʘʣʦʛʠʿʘ Ăɿʣʘʪʦ ʫ 

ʨʫʜʥʠʢʫò (ʝʥʛ. ĂGold in mineñ). ʅʘʢʦʥ ʪʦʛʘ, ʘʥʘʣʠʟʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʯʠˁʝ 

ʜʘ ʩʝ ʧʦʩʤʘʪʨʘ ʢʘʦ ʤʥʦʛʦ ʩʦʬʠʩʪʠʮʠʨʘʥʠʿʠ ʧʨʦʛʨʘʤ ʤʝʥʘ˅ʤʝʥʪʘ. ʊʘʢʘʚ ʧʨʠʩʪʫʧ 

ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʢʘʚ ʩʝ ʥʝʛʫʿʝ ʠ ʜʘʥʘʩ, ʦʜʤʘʭ ʧʦʪʦʤ ʩʫ ʥʘʩʪʘʚʠʣʠ ʜʘ 

ʨʘʟʚʠʿʘʿʫ Feigenbaum (1956), Masser (1957) ʠ Freeman (1960). ʆʥʠ ʩʫ ʩʝ, ʟʘ ʨʘʟʣʠʢʫ 

ʦʜ Juran-ʘ (1951) ʢʦʿʠ ʿʝ ʠʤʘʦ ʪʝʥʜʝʥʮʠʿʫ ʜʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘ ʠ ʤʝʨʠ 

ʢʨʦʟ ʧʨʦʠʟʚʦʜˁʫ ʠ ʠʟʣʘʟʝ, ʫʩʤʝʨʠʣʠ ʥʘ ʧʨʦʮʝʥʫ ʜʘ ʣʠ ʧʨʦʠʟʚʦʜ ʠʣʠ ʫʩʣʫʛʘ 

ʜʦʩʪʠʞʫ ʞʝˀʝʥʠ ʥʠʚʦ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ. ʅʘʢʦʥ ʪʦʛʘ, ɸʤʝʨʠʯʢʦ ʜʨʫʰʪʚʦ ʟʘ 

ʢʚʘʣʠʪʝʪ (ʝʥʛ. American Society for Quality - ASQ) ʬʦʨʤʠʨʘʣʦ ʿʝ 1961. ʛʦʜ. ʂʦʤʠʪʝʪ 

ʟʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ (ʝʥʛ. Quality Costs Committee) ʩ ʮʠˀʝʤ ʜʘ ʥʘʛʣʘʩʠ ʟʥʘʯʘʿ 

ʫʪʚʨʹʠʚʘˁʘ ʠ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ ʜʘ ʧʨʦʤʦʚʠʰʝ ˁʠʭʦʚʫ ʫʧʦʪʨʝʙʫ 

ʫ ʠʥʜʫʩʪʨʠʿʠ. ʀʧʘʢ, ʚʝʨʦʚʘʪʥʦ ʥʘʿʚʝ˂ʦʿ ʧʦʧʫʣʘʨʠʟʘʮʠʿʠ ʢʦʥʮʝʧʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʜʦʧʨʠʥʝʦ ʿʝ Crosby (1979), ʩʚʦʿʦʤ ʢˁʠʛʦʤ Ăʂʚʘʣʠʪʝʪ ʿʝ ʙʝʩʧʣʘʪʘʥñ (ʝʥʛ. 

ĂQuality is freeò), ʠʩʪʠʯʫ˂ʠ ʜʘ ʢʚʘʣʠʪʝʪ ʟʥʘʯʠ ʫʩʘʛʣʘʰʝʥʦʩʪ ʠ ʜʘ ʿʝ ʥʝʫʩʧʝʭ ʜʘ ʩʝ 

ʧʦʩʘʦ ʦʙʘʚʠ ʠʩʧʨʘʚʥʦ ʧʨʚʠ ʧʫʪ ʦʥʦ ʰʪʦ ʢʦʰʪʘ. ɼʘʥʘʩ ʧʦʩʪʦʿʠ ʚʝʣʠʢʠ ʙʨʦʿ 

ʣʠʪʝʨʘʪʫʨʥʠʭ ʠʟʚʦʨʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ.  

 

ɼʦʩʪʫʧʥʦ ʿʝ ʠ ʥʝʢʦʣʠʢʦ ʧʨʝʛʣʝʜʥʠʭ ʨʘʜʦʚʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʦʚʫ ʦʙʣʘʩʪ, ʘ ʢʦʿʠ ʩʝ 

ʪʠʯʫ ʜʝʬʠʥʠʩʘˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʘ ʧʨʝʤʘ ʢʦʿʠʤʘ ʩʝ ʠʟʜʚʘʿʘ ʚʠʰʝ ʨʘʟʣʠʯʠʪʠʭ 

ʜʝʬʠʥʠʮʠʿʘ ʦʚʦʛ ʧʦʿʤʘ (ʪʘʙʝʣʘ 3.1). 

 

ʊʘʙʝʣʘ 3.1 

ʈʘʟʣʠʯʠʪʝ ʜʝʬʠʥʠʮʠʿʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʨʦʟ ʠʩʪʦʨʠʿʫ 

ɻʦʜ. ɸʫʪʦʨ ɿʥʘʯʝˁ ʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

1951 Juran 

 

ʉʚʠ ʦʥʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʙʠ ʥʝʩʪʘʣʠ ʫʢʦʣʠʢʦ ʥʝ ʙʠ ʙʠʣʦ 

ʧʨʦʙʣʝʤʘ ʫ ʚʝʟʠ ʩʘ ʢʚʘʣʠʪʝʪʦʤ. 

1956 Feigenbaum ʊʨʦʰʢʦʚʠ ʧʦʩʪʠʟʘˁʘ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ. 

1971 American Society 

for Quality (ASQ) 

ʊʨʦʰʢʦʚʠ ʥʘʩʪʘʣʠ ʟʙʦʛ ʦʙʝʟʙʝʹʝˁʘ ʢʚʘʣʠʪʝʪʘ, ʟʘʿʝʜʥʦ ʩʘ 

ʛʫʙʠʮʠʤʘ ʢʦʿʠ ʥʘʩʪʘʿʫ ʢʘʜʘ ʞʝˀʝʥʠ ʢʚʘʣʠʪʝʪ ʥʠʿʝ 

ʜʦʩʪʠʛʥʫʪ.  

1979 Crosby ʉʫʤʘ ʮʝʥʝ ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠ ʮʝʥʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. 

1983 Campanella & 

Corcoran 

ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʪʚʘʨʥʠʭ ʠ ʠʜʝʘʣʥʠʭ ʪʨʦʰʢʦʚʘ 

(ʜʝʬʠʥʠʩʘʥʦ ʩʘ ʛʣʝʜʠʰʪʘ Ăʥʫʣʘ ʜʝʬʝʢʘʪʘñ). 

1986 Deming ʊʨʦʰʢʦʚʠ ʢʦʿʠ ʩʝ ʤʦʛʫ ʤʠʥʠʤʠʟʠʨʘʪʠ ʩʘʤʦ ʢʘʜʘ ʩʝ 

ʜʦʩʪʠʛʥʝ ʥʠʚʦ 100% ʫʩʘʛʣʘʰʝʥʦʩʪʠ. 

1987 Harrington ʉʚʠ ʦʥʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʥʘʩʪʘʿʫ ʢʘʦ ʧʦʜʨʰʢʘ ʟʘʧʦʩʣʝʥʠʤʘ 

ʜʘ ʦʙʘʚʝ ʧʦʩʘʦ ʠʩʧʨʘʚʥʦ ʩʚʘʢʠ ʧʫʪ, ʪʨʦʰʢʦʚʠ ʫʪʚʨʹʠʚʘˁʘ 
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ɻʦʜ. ɸʫʪʦʨ ɿʥʘʯʝˁ ʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʜʘ ʣʠ ʿʝ ʠʟʣʘʟ ʧʨʠʭʚʘʪˀʠʚ ʢʘʦ ʠ ʙʠʣʦ ʢʦʿʠ ʪʨʦʰʘʢ ʥʘʩʪʘʦ 

ʦʜ ʩʪʨʘʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠʣʠ ʢʦʨʠʩʥʠʢʘ ʟʙʦʛ ʪʦʛʘ ʰʪʦ ʠʟʣʘʟ 

ʥʠʿʝ ʟʘʜʦʚʦˀʠʦ ʩʧʝʮʠʬʠʢʘʮʠʿʝ ʠ/ʠʣʠ ʦʯʝʢʠʚʘˁʘ 

ʢʦʨʠʩʥʠʢʘ.  

1992 Chen & Tang ʊʨʦʰʢʦʚʠ ʢʦʥʪʨʦʣʠʩʘˁʘ ʠ ʧʨʝʚʝʥʮʠʿʝ, ʪʨʦʰʢʦʚʠ ʥʘʩʪʘʣʠ 

ʟʙʦʛ ʢʦʨʝʢʪʠʚʥʠʭ ʤʝʨʘ ʠ ʟʙʦʛ Ăʥʝʩʘʚʨʰʝʥʦʛñ ʢʚʘʣʠʪʝʪʘ. 

1996 Ittner ʉʚʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʦʙʝʟʙʝʹʠʚʘˁʝʤ ʜʘ ʿʝ 

ʧʨʦʠʟʚʦʜ ʫʩʘʛʣʘʰʝʥ ʩʘ ʩʧʝʮʠʬʠʢʘʮʠʿʘʤʘ, ʘʣʠ ʠ ʩʘ 

ʩʪʚʘʨʘˁʝʤ ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ʥʠʩʫ ʫʩʘʛʣʘʰʝʥʠ.  

1996 Kaner ʊʨʦʰʢʦʚʠ ʧʦʚʝʟʘʥʠ ʩʘ ʧʨʝʚʝʥʮʠʿʦʤ, ʧʨʦʥʘʣʘʞʝˁʝʤ ʠ 

ʢʦʨʠʛʦʚʘˁʝʤ ʜʝʬʝʢʪʥʦʛ ʨʘʜʘ. 

1998 Bland et al. ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʪʚʘʨʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʪʨʦʰʢʦʚʘ ʠ ʦʥʠʭ 

ʦʧʝʨʘʪʠʚʥʠʭ ʪʨʦʰʢʦʚʘ ʢʘʢʚʠ ʙʠ ʙʠʣʠ ʫʢʦʣʠʢʦ ʥʝ ʙʠ 

ʧʦʩʪʦʿʘʣʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʫ ʩʠʩʪʝʤʫ ʠ ʛʨʝʰʢʝ ˁʝʛʦʚʠʭ 

ʟʘʧʦʩʣʝʥʠʭ. 

1999 Campanella ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʪʚʘʨʥʠʭ ʪʨʦʰʢʦʚʘ ʧʨʦʠʟʚʦʜʘ ʠʣʠ ʫʩʣʫʛʝ ʠ 

ʨʝʜʫʢʦʚʘʥʠʭ ʪʨʦʰʢʦʚʘ ʢʘʢʚʠ ʙʠ ʙʠʣʠ ʫʢʦʣʠʢʦ ʥʝ ʙʠ 

ʧʦʩʪʦʿʘʣʘ ʤʦʛʫ˂ʥʦʩʪ ʟʘ ʧʦʿʘʚʦʤ ʫʩʣʫʛʝ ʢʦʿʘ ʿʝ ʠʩʧʦʜ 

ʩʪʘʥʜʘʨʜʘ, ʜʝʬʝʢʘʪʘ ʥʘ ʧʨʦʠʟʚʦʜʫ ʠʣʠ ʥʝʫʩʧʝʭʘ ʪʦʢʦʤ 

ˁʝʛʦʚʦʛ ʩʪʚʘʨʘˁʘ.  

1999 Besterýeld et al. ʀʩʪʠ ʪʨʦʰʢʦʚʠ ʢʘʦ ʠ ʦʩʪʘʣʠ, ʪʘʢʚʠ ʜʘ ʩʝ ʤʦʛʫ ʧʣʘʥʠʨʘʪʠ, 

ʫʚʨʩʪʠʪʠ ʫ ʙʫ˅ʝʪ, ʤʝʨʠʪʠ ʠ ʘʥʘʣʠʟʠʨʘʪʠ ʢʘʢʦ ʙʠ 

ʧʦʩʣʫʞʠʣʠ ʟʘ ʜʦʩʪʠʟʘˁʝ ʮʠˀʝʚʘ ʟʘ ʙʦˀʠ ʢʚʘʣʠʪʝʪ ʠ 

ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʧʦ ʥʠʞʠʤ ʫʢʫʧʥʠʤ ʪʨʦʰʢʦʚʠʤʘ. 

ʉʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʜʦʚʦʜʠ ʜʦ ʚʝ˂ʝʛ ʧʨʦʬʠʪʘ. 

2000 Krishnan et al. ʆʥʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʥʘʩʪʘʿʫ ʟʙʦʛ ʧʨʝʚʝʥʮʠʿʝ ʥʝʜʦʩʪʘʪʘʢʘ ʧʦ 

ʧʠʪʘˁʫ ʢʚʘʣʠʪʝʪʘ ʠ ʥʝʫʩʧʝʭʘ ʜʘ ʩʝ ʟʘʜʦʚʦˀʝ ʟʘʭʪʝʚʠ 

ʢʦʨʠʩʥʠʢʘ, ʢʘʦ ʠ ʦʥʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʥʘʩʪʘʿʫ ʦʥʜʘ ʢʘʜʘ 

ʧʦʩʪʠʛʥʫʪʠ ʢʚʘʣʠʪʝʪ ʥʝ ʫʩʧʝ ʜʘ ʟʘʜʦʚʦˀʠ ʟʘʭʪʝʚʝ 

ʢʦʨʠʩʥʠʢʘ. 

2001 S rqvist ʋʢʫʧʥʠ ʛʫʙʠʮʠ ʢʦʿʠ ʩʝ ʧʦʿʘʚˀʫʿʫ ʟʘʪʦ ʰʪʦ ʧʨʦʠʟʚʦʜʠ ʠ 

ʧʨʦʮʝʩʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʥʠʩʫ ʧʝʨʬʝʢʪʥʠ. 

2001 Giakatis et al. ʊʨʦʰʢʦʚʠ ʩʚʠʭ ʥʘʧʦʨʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʜʘ ʧʨʦʠʟʚʦʜ 

ʟʘʜʦʚʦˀʘʚʘ (ʠʣʠ ˂ʝ ʟʘʜʦʚʦˀʘʚʘʪʠ) ʩʧʝʮʠʬʠʮʠʨʘʥʝ ʟʘʭʪʝʚʝ. 

2002 Dale & Wan ʊʨʦʰʢʦʚʠ ʨʘʟʚʦʿʘ, ʧʨʠʤʝʥʝ ʠ ʦʜʨʞʘʚʘˁʘ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ, ʧʦʚʝʟʘʥʠ ʩʘ ʩʪʘʣʥʠʤ 

ʧʦʙʦˀʰʘʚʘˁʝʤ ʢʚʘʣʠʪʝʪʘ ʧʨʦʠʟʚʦʜʘ ʠ ʫʩʣʫʛʘ ʠ ʪʨʦʰʢʦʚʠ 

ʩʚʠʭ ʦʩʪʘʣʠʭ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʥʝ ʩʪʚʘʨʘʿʫ ʜʦʜʘʪʥʫ 

ʚʨʝʜʥʦʩʪ, ʘʣʠ ʩʫ ʥʝʦʧʭʦʜʥʝ ʟʘ ʙʦˀʠ ʢʚʘʣʠʪʝʪ. 

2003 Chiadamrong ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʪʚʘʨʥʠʭ ʪʨʦʰʢʦʚʘ ʧʨʦʠʟʚʦʜʘ ʠʣʠ ʫʩʣʫʛʝ ʠ 

ʦʥʠʭ ʪʨʦʰʢʦʚʘ ʢʘʢʚʠ ʙʠ ʤʦʛʣʠ ʜʘ ʙʫʜʫ ʫʢʦʣʠʢʦ ʙʠ 

ʢʚʘʣʠʪʝʪ ʙʠʦ ʧʝʨʬʝʢʪʘʥ. 

2004 Mukhopadhyay ʊʨʦʰʢʦʚʠ ʧʦʚʝʟʘʥʠ ʩʘ ʧʨʝʚʝʥʮʠʿʦʤ, ʧʨʦʥʘʣʘʞʝˁʝʤ ʠ 

ʢʦʨʠʛʦʚʘˁʝʤ ʜʝʬʝʢʪʥʦʛ ʨʘʜʘ. 

2009 Jaju & Lakhe ʊʨʦʰʢʦʚʠ ʧʦʚʝʟʘʥʠ ʩʘ ʧʨʝʚʝʥʮʠʿʦʤ, ʧʨʦʥʘʣʘʞʝˁʝʤ ʠ 

ʢʦʨʠʛʦʚʘˁʝʤ ʜʝʬʝʢʪʥʦʛ ʨʘʜʘ. 

2009 Omurgonulsen ʊʨʦʰʢʦʚʠ ʜʦʩʪʠʟʘˁʘ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝʛ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ 

ʪʨʦʰʢʦʚʠ ˁʝʛʦʚʦʛ ʥʝʜʦʩʪʠʟʘˁʘ. 

2010 Sandholm ʋʢʫʧʥʠ ʛʫʙʠʮʠ ʢʦʿʠ ʩʝ ʧʦʿʘʚˀʫʿʫ ʟʘʪʦ ʰʪʦ ʧʨʦʠʟʚʦʜʠ ʠ 

ʧʨʦʮʝʩʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʥʠʩʫ ʧʝʨʬʝʢʪʥʠ. 
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ɻʦʜ. ɸʫʪʦʨ ɿʥʘʯʝˁ ʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

2011 Cheah et al. ɿʙʠʨ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʥʘʩʪʘʿʫ ʟʙʦʛ ʦʙʝʟʙʝʹʝˁʘ ʨʝʘʣʠʟʘʮʠʿʝ 

ʞʝˀʝʥʦʛ ʥʠʚʦʘ ʢʚʘʣʠʪʝʪʘ ʠ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʥʘʩʪʘʿʫ ʟʙʦʛ 

ʥʝʫʩʧʝʭʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʞʝˀʝʥʠ ʥʠʚʦ ʢʚʘʣʠʪʝʪʘ. 

2012 Khan & Beg ʉʚʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʥʘʩʪʘʿʫ ʠʟʚʘʥ ʪʨʦʰʢʦʚʘ ʩʪʚʘʨʘˁʘ 

ʧʨʦʠʟʚʦʜʘ ʠʩʧʨʘʚʥʦ ʧʨʚʠ ʧʫʪ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʜʦʜʘʪʥʝ 

ʪʨʦʰʢʦʚʝ ʧʦʚʝʟʘʥʝ ʩʘ ʦʙʝʟʙʝʹʠʚʘˁʝʤ ʜʘ ʠʩʧʦʨʫʯʝʥʠ 

ʧʨʦʠʟʚʦʜ ʠʩʧʫˁʘʚʘ ʮʠˀʝʚʝ ʢʚʘʣʠʪʝʪʘ.   

* ɼʝʬʝʢʪ ʧʦʜʨʘʟʫʤʝʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪ ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʧʨʝʜʚʠʹʝʥʦ ʠʣʠ ʩʧʝʮʠʬʠʮʠʨʘʥʦ 

ʢʦʨʠʰ˂ʝˁʝ (ISO 9000:2015) 

 

ʀʟ ʧʨʠʢʘʟʘʥʠʭ ʜʝʬʠʥʠʮʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʝ ʩʫ ʥʘʚʝʣʠ ʨʘʟʣʠʯʠʪʠ ʘʫʪʦʨʠ, 

ʦʜ ʧʦʿʘʚʝ ʦʚʦʛ ʪʝʨʤʠʥʘ ʫ ʣʠʪʝʨʘʪʫʨʠ ʧʘ ʜʦ ʥʦʚʠʿʠʭ ʠʩʪʨʘʞʠʚʘˁʘ, ʟʘʢˀʫʯʫʿʝ ʩʝ ʜʘ 

ʛʦʪʦʚʦ ʩʚʝ ʜʝʬʠʥʠʮʠʿʝ ʩʫʰʪʠʥʩʢʠ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʩʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʩʚʠ ʦʥʠ 

ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʧʦʿʘʚʦʤ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ, ʪʿ. ʦʥʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʥʝ ʙʠ 

ʧʦʩʪʦʿʘʣʠ ʫʢʦʣʠʢʦ ʙʠ ʢʚʘʣʠʪʝʪ ʙʠʦ ʩʘʚʨʰʝʥ. ʉʭʦʜʥʦ ʪʦʤʝ, ʠʩʪʝ ʜʝʬʠʥʠʮʠʿʝ 

ʠʩʪʠʯʫ ʜʘ ʩʫ ʦʚʠ ʪʨʦʰʢʦʚʠ ʟʘʧʨʘʚʦ ʫ ʬʫʥʢʮʠʿʠ ʦʙʝʟʙʝʹʠʚʘˁʘ ʧʨʝʚʝʥʮʠʿʝ ʧʦʿʘʚʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʢʘʢʦ ʥʘ ʧʨʦʠʟʚʦʜʫ ʪʘʢʦ ʠ ʙʠʣʦ ʛʜʝ ʫ ʩʠʩʪʝʤʫ, ʦʪʢʨʠʚʘˁʘ ʦʚʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʫʢʦʣʠʢʦ ʥʘʩʪʘʥʫ, ʢʘʦ ʠ ˁʠʭʦʚʦʛ ʙʣʘʛʦʚʨʝʤʝʥʦʛ ʦʪʢʣʘˁʘˁʘ, ʘ 

ʩʚʝ ʩ ʮʠˀʝʤ ʜʘ ʩʝ ʦʩʪʚʘʨʫʿʝ ʞʝˀʝʥʠ ʥʠʚʦ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ. 

 

ʆʩʠʤ ʪʦʛʘ, ʥʘʢʦʥ ʧʨʝʛʣʝʜʘ ʜʦʩʪʫʧʥʝ ʣʠʪʝʨʘʪʫʨʝ, ʧʨʠʤʝ˂ʝʥʦ ʿʝ ʜʘ ʥʝʢʠ ʘʫʪʦʨʠ 

ʢʦʨʠʩʪʝ ʪʝʨʤʠʥ Ăʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘñ, ʜʦʢ ʜʨʫʛʠ ʢʦʨʠʩʪʝ ʪʝʨʤʠʥ Ăʪʨʦʰʢʦʚʠ 

ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘñ, ʦʙʿʘʰˁʘʚʘʿʫ˂ʠ ʜʘ ʿʝ ʢʚʘʣʠʪʝʪ ʫ ʩʫʰʪʠʥʠ ʧʨʦʬʠʪʘʙʠʣʘʥ ʠ ʜʘ ʥʝ 

ʢʦʰʪʘ. ʊʘʢʦ, ʿʦʰ ʧʨʝʤʘ ʨʝʯʠʤʘ Harrington-ʘ (1987), ʣʦʰ ʢʚʘʣʠʪʝʪ ʢʦʰʪʘ 

ʦʨʛʘʥʠʟʘʮʠʿʫ ʥʦʚʮʘ, ʜʦʢ ʜʦʙʘʨ ʢʚʘʣʠʪʝʪ ʯʫʚʘ ʥʦʚʘʮ ʦʨʛʘʥʠʟʘʮʠʿʝ. ʋ ʪʦʤ ʩʤʠʩʣʫ, 

ʠʩʧʨʘʚʥʦ ʿʝ ʢʦʨʠʩʪʠʪʠ ʪʝʨʤʠʥ Ăʪʨʦʰʢʦʚʠ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘñ. ʄʝʹʫʪʠʤ, ʫʧʦʪʨʝʙʘ 

ʦʚʦʛ ʪʝʨʤʠʥʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʟʘʙʫʥʝ ʿʝʨ, ʫ ʦʜʨʝʹʝʥʦʤ ʙʨʦʿʫ ʥʘʫʯʥʠʭ ʨʘʜʦʚʘ, ʦʚʘʿ 

ʪʝʨʤʠʥ ʩʝ ʦʜʥʦʩʠ ʩʘʤʦ ʥʘ ʦʥʫ ʛʨʫʧʫ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʥʘʩʪʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ 

ʩʪʚʘʨʘˁʘ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ, ʠʩʢˀʫʯʫʿʫ˂ʠ ʪʨʦʰʢʦʚʝ ʧʨʝʚʝʥʮʠʿʝ ʥʘʩʪʘʥʢʘ ʣʦʰʝʛ 

ʢʚʘʣʠʪʝʪʘ ʠ ʪʨʦʰʢʦʚʝ ˁʝʛʦʚʦʛ ʧʨʘʚʦʚʨʝʤʝʥʦʛ ʦʪʢʨʠʚʘˁʘ. ʉʪʦʛʘ, ʦʚʘʿ ʪʝʨʤʠʥ ʿʝ ʫ 

ʧʦʿʝʜʠʥʠʤ ʣʠʪʝʨʘʪʫʨʥʠʤ ʠʟʚʦʨʠʤʘ ʧʦʛʨʝʰʥʦ ʢʦʨʠʰ˂ʝʥ ʿʝʨ ʙʠ ʪʨʦʰʢʦʚʠ 

ʢʚʘʣʠʪʝʪʘ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʛʦʨʝ ʥʘʚʝʜʝʥʝ ʜʝʬʠʥʠʮʠʿʝ, ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʩʚʝ 

ʪʨʦʰʢʦʚʝ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʣʦʰʠʤ ʢʚʘʣʠʪʝʪʦʤ, ʢʘʢʦ ʦʥʝ ʢʦʿʠ ʩʣʫʞʝ ʟʘ ʧʨʝʚʝʥʮʠʿʫ 

ʧʦʿʘʚʝ ʠʣʠ ʙʣʘʛʦʚʨʝʤʝʥʦ ʫʦʯʘʚʘˁʝ ʣʦʝhʛ ʢʚʘʣʠʪʝʪʘ, ʪʘʢʦ ʠ ʦʥʝ ʢʦʿʠ ʩʫ ʧʦʩʣʝʜʠʮʘ 
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ʩʪʚʘʨʘˁʘ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ. ɿʙʦʛ ʪʦʛʘ ˂ʝ ʩʝ ʫ ʦʚʦʤ ʨʘʜʫ ʢʦʨʠʩʪʠʪʠ ʪʝʨʤʠʥ 

Ăʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘñ, ʢʦʿʠ ʿʝ ʦʧʰʪʝʧʨʠʭʚʘ˂ʝʥ ʠ ʯʝʰ˂ʝ ʫʧʦʪʨʝʙˀʘʚʘʥ ʫ 

ʣʠʪʝʨʘʪʫʨʠ.  

 

ʉʪʘʚˀʘʿʫ˂ʠ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʫ ʢʦʥʪʝʢʩʪ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʧʦʩʣʦʚʘˁʘ ʢʦʿʠ, 

ʢʘʢʦ ʠʩʪʠʯʫ ʀʣʠ˂ & ʄʠʣʠ˂ʝʚʠ˂ (2009), ʧʨʝʜʩʪʘʚˀʘʿʫ ʤʝʨʫ ʞʨʪʚʦʚʘˁʘ 

ʝʢʦʥʦʤʩʢʠʭ ʨʝʩʫʨʩʘ ʜʘ ʙʠ ʩʝ ʦʩʪʚʘʨʠʦ ʩʧʝʮʠʬʠʯʘʥ ʧʦʩʣʦʚʥʠ ʮʠˀ, ʤʦʞʝʤʦ ʨʝ˂ʠ ʜʘ 

ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ, ʨʘʟʤʘʪʨʘʥʠ ʫ ʦʚʦʤ ʨʘʜʫ, ʿʝʜʥʠʤ ʩʚʦʿʠʤ ʜʝʣʦʤ ʧʨʠʧʘʜʘʿʫ 

ʫʢʫʧʥʠʤ ʪʨʦʰʢʦʚʠʤʘ ʧʦʩʣʦʚʘˁʘ. ʊʘʢʚʘ ʧʨʠʧʘʜʥʦʩʪ ʩʝ ʝʢʩʧʣʠʮʠʪʥʠʿʝ ʧʦʩʪʠʞʝ 

ʢʨʦʟ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʝ ʩʫ ʫ ʬʫʥʢʮʠʿʠ ʜʦʩʪʠʟʘˁʘ ʚʠʰʝʛ ʥʠʚʦʘ 

ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠʣʠ ˁʝʛʦʚʠʭ ʜʝʣʦʚʘ, ʢʘʦ ʤʦʛʫ˂ʝʛ ʩʧʝʮʠʬʠʯʥʦʛ ʧʦʩʣʦʚʥʦʛ ʮʠˀʘ. 

ɼʘˀʝ, ʫʢʦʣʠʢʦ ʩʝ ʫʟʤʝ ʫ ʦʙʟʠʨ ʧʦʚʨʘʪʥʠ ʫʪʠʮʘʿ ʚʠʰʝʛ ʥʠʚʦʘ ʢʚʘʣʠʪʝʪʘ ʥʘ ʫʢʫʧʥʝ 

ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ ʢˀʫʯʥʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʢʦʥʮʝʧʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦ 

ʢʦʿʦʿ ʙʠ ʦʚʠ ʪʨʦʰʢʦʚʠ ʙʠʣʠ ʩʚʝʜʝʥʠ ʥʘ ʤʠʥʠʤʫʤ ʦʥʜʘ ʢʘʜʘ ʿʝ ʢʚʘʣʠʪʝʪ ʥʘ 

ʤʘʢʩʠʤʫʤʫ, ʪʘʜʘ ʩʝ ʤʦʞʝ ʨʝ˂ʠ ʜʘ ʦʩʪʚʘʨʝˁʝ ʧʦʩʣʦʚʥʦʛ ʮʠˀʘ ʢʦʿʠ ʿʝ ʫ ʚʝʟʠ ʩʘ 

ʢʚʘʣʠʪʝʪʦʤ ʩʠʩʪʝʤʘ ʠʣʠ ʥʝʢʦʛ ˁʝʛʦʚʦʛ ʜʝʣʘ ʦʯʝʢʠʚʘʥʦ ʨʝʟʫʣʪʫʿʝ ʩʤʘˁʝˁʝʤ 

ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʆʚʦ ʩʝ ʜʘˀʝ ʦʜʨʘʞʘʚʘ ʠ ʥʘ ʩʤʘˁʝˁʝ ʫʢʫʧʥʠʭ 

ʪʨʦʰʢʦʚʘ ʧʦʩʣʦʚʘˁʘ, ʢʘʦ ʦʙʫʭʚʘʪʥʠʿʝ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ. ɼʘʢʣʝ, ʤʦʞʝ ʩʝ ʪʘʢʦʹʝ 

ʨʝ˂ʠ ʜʘ, ʜʦʢ ʤʝʥʘ˅ʤʝʥʪ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʧʦʩʣʦʚʘˁʘ ʪʝʞʠ ʦʩʪʚʘʨʝˁʫ ʨʘʟʣʠʯʠʪʠʭ 

ʧʦʩʣʦʚʥʠʭ ʮʠˀʝʚʘ ʫʟ ʦʧʪʠʤʘʣʥʝ ʫʢʫʧʥʝ ʪʨʦʰʢʦʚʝ (ʀʣʠ˂ & ʄʠʣʠ˂ʝʚʠ˂, 2009), 

ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʦʿʠ ʥʘʩʪʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʧʦʩʪʦʿʘˁʘ ʣʦʰʝʛ 

ʢʚʘʣʠʪʝʪʘ ʫ ʩʠʩʪʝʤʫ, ʪʝʞʝ ʦʩʪʚʘʨʝˁʫ ʚʠʰʝʛ ʥʠʚʦʘ ʢʚʘʣʠʪʝʪʘ ʫʟ ʠʩʪʦʚʨʝʤʝʥʦ 

ʧʦʩʪʠʟʘˁʝ ʤʠʥʠʤʘʣʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ 

ʧʦʩʣʦʚʘˁʘ. ʋ ʪʦʤ ʩʤʠʩʣʫ, ʫʦʯˀʠʚʘ ʿʝ ʠ ʩʧʨʝʛʘ ʠʟʤʝʹʫ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ ʠ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʦʿʘ ʩʝ ʦʩʪʚʘʨʫʿʝ ʧʨʝʢʦ ʩʪʘʣʥʦʛ ʧʦʙʦˀʰʘʚʘˁʘ 

ʢʚʘʣʠʪʝʪʘ ʢʘʦ ʧʨʘʚʮʘ ʢʦʤʝ ʪʝʞʝ ʢʘʢʦ ʤʝʥʘ˅ʤʝʥʪ ʢʚʘʣʠʪʝʪʘ ʪʘʢʦ ʠ ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʉʪʦʛʘ, ʧʦ ʘʥʘʣʦʛʠʿʠ ʩʘ ʜʝʬʠʥʠʮʠʿʦʤ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʢʚʘʣʠʪʝʪʘ ʧʨʝʤʘ ʢʦʿʦʿ ʦʥ ʧʦʜʨʘʟʫʤʝʚʘ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʠʤʘ ʦʨʛʘʥʠʟʘʮʠʿʘ 

ʠʜʝʥʪʠʬʠʢʫʿʝ ʩʚʦʿʝ ʮʠˀʝʚʝ ʫ ʚʝʟʠ ʩʘ ʢʚʘʣʠʪʝʪʦʤ ʠ ʫʪʚʨʹʫʿʝ ʧʨʦʮʝʩʝ ʠ ʨʝʩʫʨʩʝ 

ʢʦʿʠ ʩʝ ʟʘʭʪʝʚʘʿʫ ʜʘ ʙʠ ʩʝ ʦʩʪʚʘʨʠʣʠ ʞʝˀʝʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʫʧʨʘʚˀʘ ʪʘʢʚʠʤ 

ʘʢʪʠʚʥʦʩʪʠʤʘ ʠ ʨʝʩʫʨʩʠʤʘ (ISO 9000:2015), ʤʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʜʨʘʟʫʤʝʚʘ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʠʤʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʠʜʝʥʪʠʬʠʢʫʿʝ 
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ʩʚʦʿʝ ʮʠˀʝʚʝ ʫ ʚʝʟʠ ʩʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʠ ʫʪʚʨʹʫʿʝ ʧʨʦʮʝʩʝ ʠ ʨʝʩʫʨʩʝ 

ʥʝʦʧʭʦʜʥʝ ʜʘ ʙʠ ʩʝ ʦʩʪʚʘʨʠʣʠ ʞʝˀʝʥʠ ʨʝʟʫʣʪʘʪʠ ʢʘʦ ʠ ʫʧʨʘʚˀʘˁʝ ʪʘʢʚʠʤ 

ʘʢʪʠʚʥʦʩʪʠʤʘ ʠ ʨʝʩʫʨʩʠʤʘ. ʊʝʞˁʘ ʩʝ ʫʩʤʝʨʘʚʘ ʜʘˀʝ ʢʘ ʩʪʘʣʥʠʤ ʧʦʙʦˀʰʘʚʘˁʠʤʘ. 

 

 

3.2. ɸʥʘʣʠʟʘ ʧʦʩʪʦʿʝ˂ʠʭ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 

ʊʦʢʦʤ ʜʝʮʝʥʠʿʘ, ʢʘʢʦ ʩʫ ʩʪʨʫʯˁʘʮʠ ʟʘ ʤʝʥʘ˅ʤʝʥʪ ʢʚʘʣʠʪʝʪʘ ʧʨʦʰʠʨʠʚʘʣʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ, ʧʦʿʘʚˀʠʚʘʣʝ ʩʫ ʩʝ ʦʜʨʝʹʝʥʝ ʠʟʥʝʥʘʹʫʿʫ˂ʝ 

ʯʠˁʝʥʠʮʝ (Juran & Gryna, 1999): 

Á ʊʨʦʰʢʦʚʠ ʚʝʟʘʥʠ ʟʘ ʢʚʘʣʠʪʝʪ ʙʠʣʠ ʩʫ ʤʥʦʛʦ ʚʝ˂ʠ ʥʝʛʦ ʰʪʦ ʩʝ ʪʦ ʚʠʜʝʣʦ ʫ 

ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʠʤ ʠʟʚʝʰʪʘʿʠʤʘ. ʅʝʢʠ ʦʜ ʦʚʠʭ ʪʨʦʰʢʦʚʘ ʩʫ ʩʝ ʚʠʜʝʣʠ, ʘʣʠ 

ʜʝʦ ˁʠʭ ʙʠʣʠ ʩʫ ʩʢʨʠʚʝʥʠ; 

Á ʀʘʢʦ ʩʝ ʫʚʠʜʝʣʦ ʜʘ ʩʝ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʤʦʛʫ ʠʟʙʝ˂ʠ, ʥʠʿʝ ʙʠʣʦ ʿʘʩʥʠʭ 

ʦʜʛʦʚʦʨʥʦʩʪʠ ʟʘ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʫ ʫʩʤʝʨʝʥʝ ʥʘ ʪʦ ʜʘ ʩʝ ʦʥʠ ʨʝʜʫʢʫʿʫ, ʥʠʪʠ 

ʿʝ ʙʠʣʦ ʩʪʨʫʢʪʫʨʠʨʘʥʠʭ ʧʨʠʩʪʫʧʘ ʜʘ ʩʝ ʪʦ ʨʝʘʣʠʟʫʿʝ; 

Á ʉʪʨʫʯˁʘʮʠ ʟʘ ʢʚʘʣʠʪʝʪ ʧʦʯʝʣʠ ʩʫ ʜʘ ʢʦʨʠʩʪʝ ʧʦʜʘʪʢʝ ʦ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ ʜʦ ʢʦʿʠʭ ʩʫ ʜʦʣʘʟʠʣʠ ʜʘ ʙʠ ʦʧʨʘʚʜʘʣʠ ʧʨʝʜʣʦʛʝ ʟʘ ʧʦʙʦˀʰʘˁʘ 

ʢʚʘʣʠʪʝʪʘ ʠ ʜʘ ʙʠ ʧʨʘʪʠʣʠ ʜʘˀʝ ʧʦʜʘʪʢʝ ʦ ʦʚʠʤ ʪʨʦʰʢʦʚʠʤʘ ʪʦʢʦʤ 

ʚʨʝʤʝʥʘ. 

 

ʆʚʘʿ ʨʘʥʠ ʧʝʨʠʦʜ ʠʩʢʫʩʪʚʘ ʜʦʧʨʠʥʝʦ ʿʝ ʫʯʝˁʫ ʢʦʨʠʩʥʠʭ ʣʝʢʮʠʿʘ ʫ ʚʝʟʠ ʩʘ 

ʧʦʥʘʰʘˁʝʤ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (Juran & Gryna, 1999). ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢˀʫʯʥʠ 

ʧʨʦʙʣʝʤ ʧʨʠʣʠʢʦʤ ʙʘʚˀʝˁʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʿʝ ʜʘ ʩʝ ʜʝʬʠʥʠʰʝ ʢʦʿʠ ʙʠ ʩʝ 

ʧʦʿʝʜʠʥʘʯʥʠ ʪʨʦʰʢʦʚʠ ʤʦʛʣʠ ʢʘʪʝʛʦʨʠʩʘʪʠ ʢʘʦ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ, ʿʝʨ ʿʝ ʟʘʧʨʘʚʦ 

ʨʘʟʣʠʢʦʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʦʜ ʦʩʪʘʣʠʭ ʪʨʦʰʢʦʚʘ ʙʠʦ ʢˀʫʯʥʠ ʧʨʦʙʣʝʤ 

(Akkoyun & Ankara, 2009). ɱʝʜʘʥ ʦʜ ʧʨʠʩʪʫʧʘ ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʦʚʦʛ ʧʨʦʙʣʝʤʘ ʿʝ 

ʫʧʦʪʨʝʙʘ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʿʝʨ ʿʝ ʥʘ ʪʘʿ ʥʘʯʠʥ ʤʦʛʫ˂ʝ ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ, 

ʢʘʪʝʛʦʨʠʩʘʪʠ ʠ ʧʨʦʮʝʥʠʪʠ ʪʨʦʰʢʦʚʝ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʢʚʘʣʠʪʝʪʦʤ (Akkoyun & 

Ankara, 2009). ɼʘʥʘʩ ʩʝ ʤʦʜʝʣʠ ʪʨʦʢhʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʣʠʪʝʨʘʪʫʨʠ ʫʦʙʠʯʘʿʝʥʦ 

ʧʦʩʤʘʪʨʘʿʫ ʢʨʦʟ ʯʝʪʠʨʠ ʛʨʫʧʝ (Schiffauerova & Thomson, 2006a) ʢʘʦ ʰʪʦ ʿʝ 

ʧʨʠʢʘʟʘʥʦ ʫ ʪʘʙʝʣʠ 3.2. 
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ʊʘʙʝʣʘ 3.2 

ɻʝʥʝʨʠʯʢʠ ʤʦʜʝʣʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ  

(ʧʨʠʣʘʛʦʹʝʥʦ ʠʟ Schiffauerova & Thomson, 2006a) 

ʄʦʜʝʣʠ ʂʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʅʝʢʠ ʦʜ ʘʫʪʦʨʘ ʢʦʿʠ ʩʫ ʨʘʟʚʠʿʘʣʠ ʠʣʠ 

ʢʨʠʪʠʢʦʚʘʣʠ ʥʘʚʝʜʝʥʝ ʤʦʜʝʣʝ  

PAF ʤʦʜʝʣ ʊʨʦʰʢʦʚʠ ʧʨʝʚʝʥʮʠʿʝ 

ʊʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ 

ʊʨʦʰʢʦʚʠ ʦʪʢʘʟʘ 

(ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ) 

Feigenbaum, 1956; Masser, 1957; Morse, 1983; 

Harrington, 1987; Merino, 1988; Plunkett & 

Dale, 1988b; Dawes, 1989; Israeli & Fisher, 

1991; Sumanth & Arora, 1992; Albright & 

Roth, 1992; Porter & Rayner, 1992; Suver et al., 

1992; Gupta & Campbell, 1995; Purgslove & 

Dale, 1995; Russell & Taylor, 1995; Burgess, 

1996; Chang et al., 1996; Tatikonda & 

Tatikonda, 1996; Bottorff, 1997; Machowski & 

Dale, 1998; Juran & Gryna, 1999; Cartin, 1999; 

Hindi & Rich, 1999; S rqvist, 2001; 

Campanella, 1999; Vaxevanidis et al., 2009; 

Weinstein et al., 2009; Abdelsalam & Gad, 

2009 

Crosby-ʿʝʚ 

ʤʦʜʝʣ 

ʊʨʦʰʢʦʚʠ ʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʊʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

Crosby, 1979; Denton & Kowalski, 1988; 

Suminsky, 1994; Goulden & Rawlins, 1995; 

Wang et al., 2008 

 

ʄʦʜʝʣ 

ʥʝʦʧʠ-

ʧˀʠʚʠʭ  

ʪʨʦʰʢʦʚʘ 

ʠ ʠʟʛʫʙˀʝ-

ʥʠʭ ʰʘʥʩʠ  

ʊʨʦʰʢʦʚʠ ʧʨʝʚʝʥʮʠʿʝ 

ʊʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ 

ʊʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʅʝʦʧʠʧˀʠʚʠ ʪʨʦʰʢʦʚʠ 

Sandoval-Chavez & Beruvides, 1998; Defeo, 

2001 

ʊʨʦʰʢʦʚʠ ʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʊʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʊʨʦʰʢʦʚʠ ʠʟʛʫʙˀʝʥʠʭ 

ʰʘʥʩʠ 

Carr, 1992; Malchi & McGurk, 2001 

ʆʧʠʧˀʠʚʠ ʪʨʦʰʢʦʚʠ 

ʅʝʦʧʠʧˀʠʚʠ ʪʨʦʰʢʦʚʠ 

Juran et al., 1975 

ʊʨʦʰʢʦʚʠ ʧʨʝʚʝʥʮʠʿʝ 

ʊʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ 

ʊʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

(ʫʢˀʫʯʫʿʫ ʪʨʦʰʢʦʚʝ 

ʠʟʛʫʙˀʝʥʠʭ ʰʘʥʩʠ) 

Heagy, 1991 

  

 ʆʩʪʘʣʠ ʤʦʜʝʣʠ ʢʦʿʠ 

ʫʢˀʫʯʫʿʫ ʥʝʦʧʠʧˀʠʚʝ  

ʪʨʦʰʢʦʚʝ ʠʣʠ ʪʨʦʰʢʦʚʝ 

ʠʟʛʫʙˀʝʥʠʭ ʰʘʥʩʠ 

Harrington, 1987 

ʇʨʦʮʝʩʥʠ 

ʤʦʜʝʣ 

ʪʨʦʰʢʦʚʘ 

ʊʨʦʰʢʦʚʠ ʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʊʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

Ross, 1977; Marsh, 1989; Crossfield & Dale, 

1990; Porter & Rayner, 1992; Goulden & 

Rawlins, 1995; Tsai, 1998; Hollingsworth et al., 

1999; Modrák, 2007; Vaxevanidis et al., 2009; 

He, 2010 
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ʄʦʜʝʣʠ ʂʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʅʝʢʠ ʦʜ ʘʫʪʦʨʘ ʢʦʿʠ ʩʫ ʨʘʟʚʠʿʘʣʠ ʠʣʠ 

ʢʨʠʪʠʢʦʚʘʣʠ ʥʘʚʝʜʝʥʝ ʤʦʜʝʣʝ  

ABC ʤʦʜʝʣ ʊʨʦʰʢʦʚʠ ʢʦʿʠ ʩʪʚʘʨʘʿʫ 

ʜʦʜʘʪʥʫ ʚʨʝʜʥʦʩʪ 

ʊʨʦʰʢʦʚʠ ʢʦʿʠ ʥʝ 

ʩʪʚʘʨʘʿʫ ʜʦʜʘʪʥʫ 

ʚʨʝʜʥʦʩʪ 

Cooper, 1988; Cooper & Kaplan, 1988; 

Jorgenson & Enkerlin, 1992; Dawes & Siff, 

1993; Hester, 1993; Tsai, 1998; Ittner, 1999; 

Cokins & Harris, 2006; Vaxevanidis & 

Petropouolos, 2008 

 

ʅʘʿʩʪʘʨʠʿʠ ʤʦʜʝʣ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʦʟʥʘʪ ʢʘʦ PAF (ʝʥʛ. Preventive - Appraisal 

- Failure) ʤʦʜʝʣ, ʧʨʝʜʣʦʞʝʥ ʿʝ ʦʜ ʩʪʨʘʥʝ Feigenbaum-ʘ (1956) ʠ Masser-ʘ (1957). 

ʆʚʘʿ ʤʦʜʝʣ ʧʦʩʤʘʪʨʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʢʨʦʟ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ: ʪʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ (ʝʥʛ. Preventive costs), ʪʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ (ʝʥʛ. Appraisal costs) ʠ 

ʪʨʦʰʢʦʚʠ ʦʪʢʘʟʘ (ʝʥʛ. Failure costs), ʜʝʣʝ˂ʠ ʪʨʦʰʢʦʚʝ ʦʪʢʘʟʘ ʥʘ ʪʨʦʰʢʦʚʝ 

ʠʥʪʝʨʥʠʭ ʠ ʪʨʦʰʢʦʚʝ ʝʢʩʪʝʨʥʠʭ ʦʪʢʘʟʘ. ʇʦʪʦʤ ʿʝ ʦʚʘʿ ʤʦʜʝʣ ʧʨʠʭʚʘ˂ʝʥ ʦʜ ʩʪʨʘʥʝ 

ɸʤʝʨʠʯʢʦʛ ʜʨʫʰʪʚʘ ʟʘ ʢʚʘʣʠʪʝʪ (ʝʥʛ. American Society for Quality) ʠ ɹʨʠʪʘʥʩʢʦʛ 

ʠʥʩʪʠʪʫʪʘ ʟʘ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʫ (ʝʥʛ. British Standard Institute). ʊʨʘʜʠʮʠʦʥʘʣʥʦ, ʢʘʢʦ 

ʠʩʪʨʘʞʠʚʘʯʠ ʪʘʢʦ ʠ ʩʪʨʫʯˁʘʮʠ ʠʟ ʧʨʘʢʩʝ ʩʣʝʜʝ ʦʚʫ ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ ʠ ʦʥʘ ʿʝ ʠ ʜʘˀʝ 

ʥʘʿʧʨʠʤʝˁʠʚʘʥʠʿʘ ʠ ʛʦʪʦʚʦ ʦʧʰʪʝʧʨʠʭʚʘ˂ʝʥʘ ʰʝʤʘ ʟʘ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ (Vaxevanidis et al., 2009). 

  

ɼʘʥʘʩ, ʨʘʟʣʠʯʠʪʠ ʘʫʪʦʨʠ ʪʫʤʘʯʝ ʠ ʨʘʟʚʠʿʘʿʫ PAF ʤʦʜʝʣ ʠ ʜʘʿʫ ʩʦʧʩʪʚʝʥʝ 

ʜʝʬʠʥʠʮʠʿʝ ʢʘʪʝʛʦʨʠʿʘ ʦʚʦʛ ʤʦʜʝʣʘ. ʋʦʙʠʯʘʿʝʥʦ, ʦʥʝ ʩʝ ʤʦʛʫ ʜʝʬʠʥʠʩʘʪʠ ʢʘʦ: 

(1) ʊʨʦʰʢʦʚʠ ʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʢʦʿʝ ʯʠʥʝ:  

Á ʊʨʦʰʢʦʚʠ ʧʨʝʚʝʥʮʠʿʝ: ʊʨʦʰʢʦʚʠ ʢʦʿʠ ʩʝ ʛʝʥʝʨʠʰʫ ʢʘʦ ʨʝʟʫʣʪʘʪ ʥʘʧʦʨʘ 

ʫʣʦʞʝʥʠʭ ʜʘ ʩʝ ʩʧʨʝʯʘʚʘ ʧʦʿʘʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (Masser, 1957). ʊʦ ʩʫ 

ʪʨʦʰʢʦʚʠ ʙʠʣʦ ʢʦʿʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʜʫʟʝʪʝ ʜʘ ʙʠ ʩʝ ʠʩʪʨʘʞʠʦ, ʩʧʨʝʯʠʦ ʠ 

ʩʤʘˁʠʦ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (BS 6143 Part 2, 1990). ʇʨʝʤʘ 

Harrington-ʫ (1987), ʦʚʦ ʩʫ ʩʚʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ ʟʘʧʦʩʣʝʥʠʤʘ 

ʜʘ ʦʙʘʚʝ ʧʦʩʘʦ ʠʩʧʨʘʚʥʦ ʩʚʘʢʠ ʧʫʪ (ʟʦʚʫ ʩʝ ʪʘʢʦʹʝ ʠ ʫʣʘʛʘˁʝ ʫ 

ʠʟʙʝʛʘʚʘˁʝ ʪʨʦʰʢʦʚʘ);  

Á ʊʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ: ʊʨʦʰʢʦʚʠ ʢʦʿʠ ʥʘʩʪʘʿʫ ʩ ʮʠˀʝʤ ʜʘ ʩʝ ʦʜʨʝʜʠ ʥʠʚʦ 

ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʩʘ ʟʘʭʪʝʚʠʤʘ ʢʚʘʣʠʪʝʪʘ (Juran & Gryna, 1999). ʊʦ ʩʫ 

ʟʘʧʨʘʚʦ ʪʨʦʰʢʦʚʠ ʦʜʨʝʹʠʚʘˁʘ ʫ ʢʦʿʦʿ ʤʝʨʠ ʩʫ ʜʦʩʪʠʛʥʫʪʠ ʟʘʭʪʝʚʠ ʟʘ 

ʢʚʘʣʠʪʝʪ ʥʘ ʙʠʣʦ ʢʦʤ ʥʠʚʦʫ ʧʝʪʝˀ ʢʚʘʣʠʪʝʪʘ (BS 6143 Part 2, 1990), 

ʢʘʢʦ ʙʠ ʩʝ ʙʣʘʛʦʚʨʝʤʝʥʦ ʫʦʯʠʣʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʩ ʮʠˀʝʤ ʜʘ ʩʝ 
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ʦʙʝʟʙʝʜʠ ʜʘ ʧʨʦʠʟʚʦʜʠ ʩʚʦʿʠʤ ʢʚʘʣʠʪʝʪʦʤ ʟʘʜʦʚʦˀʝ ʟʘʭʪʝʚʝ ʢʦʨʠʩʥʠʢʘ 

(Feigenbaum, 1991). ʊʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ ʩʫ ʩʚʠ ʦʥʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʩʫ ʫ 

ʚʝʟʠ ʩʘ ʧʨʦʮʝʥʦʤ ʜʘ ʣʠ ʿʝ ʙʠʣʦ ʢʦʿʘ ʘʢʪʠʚʥʦʩʪ ʠʟʚʨʰʝʥʘ ʠʩʧʨʘʚʥʦ ʩʚʘʢʠ 

ʧʫʪ ʠ ʢʘʦ ʪʘʢʚʠ ʩʫ ʧʦʪʨʝʙʥʠ ʩ ʦʙʟʠʨʦʤ ʜʘ ʧʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʤʦʛʫ 

ʙʠʪʠ ʥʝʜʦʚʦˀʥʦ ʝʬʝʢʪʠʚʥʝ (Harrington, 1987); 

(2) ʊʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʠ ʥʘʩʪʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʩʪʚʘʨʘˁʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʆʚʠ ʪʨʦʰʢʦʚʠ ʩʫ ʧʨʝʤʘ ʠʟʚʦʨʥʦʤ PAF ʤʦʜʝʣʫ ʥʘʟʚʘʥʠ 

ʪʨʦʰʢʦʚʠʤʘ ʦʪʢʘʟʘ (ʝʥʛ. Failure costs), ʛʜʝ ʩʝ ʦʪʢʘʟʠ ʦʜʥʦʩʝ ʥʘ 

ʥʝʩʧʦʩʦʙʥʦʩʪ ʩʠʩʪʝʤʘ ʜʘ ʟʘʜʦʚʦˀʠ ʟʘʭʪʝʚʝ ʟʘ ʢʚʘʣʠʪʝʪ. ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʫ 

ʦʪʢʘʟʠ ʧʦʩʣʝʜʠʮʘ ʧʦʿʘʚʝ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ ʫ ʩʠʩʪʝʤʫ ʪʿ. ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʩʠʩʪʝʤʘ ʠʣʠ ʥʝʢʦʛ ˁʝʛʦʚʦʛ ʜʝʣʘ ʩʘ ʟʘʭʪʝʚʠʤʘ ʟʘ ʢʚʘʣʠʪʝʪ (Campanella, 

1999; Juran & Gryna, 1999), ʪʨʦʰʢʦʚʠ ʦʪʢʘʟʘ ʩʝ ʫ ʥʦʚʠʿʝ ʚʨʝʤʝ ʯʝʰ˂ʝ 

ʥʘʟʠʚʘʿʫ ʪʨʦʰʢʦʚʠʤʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ɿʘʧʨʘʚʦ, ʢʘʢʦ ʩʝ ʧʨʝʣʘʟʠʣʦ ʩʘ 

ʨʝʘʢʪʠʚʥʦʛ ʥʘ ʧʨʦʘʢʪʠʚʥʠ ʧʨʠʩʪʫʧ ʤʝʥʘ˅ʤʝʥʪʫ, ʪʦ ʩʝ ʚʝ˂ʠ ʟʥʘʯʘʿ ʧʨʠʜʘʚʘʦ 

ʘʥʘʣʠʟʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʝʥʛ. Nonconformities) ʢʦʿʝ ʤʦʛʫ ʥʘʩʪʘʪʠ ʙʠʣʦ ʛʜʝ 

ʫ ʩʠʩʪʝʤʫ ʠ ʜʦʚʝʩʪʠ ʜʦ ʦʪʢʘʟʘ. ʇʘʞˁʘ ʧʨʝʩʪʘʿʝ ʜʘ ʙʫʜʝ ʫʩʤʝʨʝʥʘ ʩʘʤʦ ʥʘ 

ʘʥʘʣʠʟʫ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʩʘʦʙʨʘʟʥʦʩʪʠ ʧʨʦʠʟʚʦʜʘ (ʝʥʛ. 

Nonconformance) ʩʘ ʩʧʝʮʠʬʠʮʠʨʘʥʠʤ ʟʘʭʪʝʚʠʤʘ ʟʘ ʢʚʘʣʠʪʝʪ. ʀ ʧʨʝʤʘ Juran-

ʫ (1999), ʦʚʘ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʧʦʜʨʘʟʫʤʝʚʘ ʩʚʝ ʦʥʝ ʪʨʦʰʢʦʚʝ ʢʦʿʠ 

ʥʘʩʪʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʝ ˂ʝ ʜʦʚʝʩʪʠ ʜʦ ʦʪʢʘʟʘ, ʪʿ. 

ʥʝʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʩʝ ʟʘʜʦʚʦˀʝ ʟʘʭʪʝʚʠ ʠʣʠ ʧʦʪʨʝʙʝ ʢʦʨʠʩʥʠʢʘ. ʊʦ ʩʫ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʝ ʤʦʛʫ ʥʘʩʪʘʪʠ ʙʠʣʦ ʛʜʝ ʫ ʩʠʩʪʝʤʫ (BS 6143 Part 2, 

1990) ʠ ʜʦʚʝʩʪʠ ʜʦ ʦʪʢʘʟʘ ʢʦʿʠ ˂ʝ ʩʝ ʤʘʥʠʬʝʩʪʦʚʘʪʠ ʥʝʫʩʘʛʣʘʰʝʥʠʤ 

ʧʨʦʠʟʚʦʜʦʤ ʢʦʿʠ, ʢʘʦ ʪʘʢʘʚ, ʥʝ˂ʝ ʟʘʜʦʚʦˀʠʪʠ ʟʘʭʪʝʚʝ ʠ ʧʦʪʨʝʙʝ ʢʦʨʠʩʥʠʢʘ. 

ʆʚʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʿʫ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʨʦʟ ʜʚʝ ʧʦʪʢʘʪʝʛʦʨʠʿʝ: 

Á ʊʨʦʰʢʦʚʠ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ: ʆʚʠ ʪʨʦʰʢʦʚʠ ʥʘʩʪʘʿʫ ʫʥʫʪʘʨ 

ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʟʙʦʛ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʝ ʩʫ ʦʪʢʨʠʚʝʥʝ ʧʨʝ 

ʥʝʛʦ ʰʪʦ ʿʝ ʧʨʦʠʟʚʦʜ ʧʣʘʩʠʨʘʥ ʥʘ ʪʨʞʠʰʪʝ ʠʣʠ ʠʩʧʦʨʫʯʝʥ ʢʦʨʠʩʥʠʢʫ 

(BS 6143 Part 2, 1990; Cartin, 1999; Weinstein et al., 2009). Juran & Gryna 

(1999) ʩʣʠʯʥʦ ʠʩʪʠʯʫ ʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʦʪʢʨʠʚʝʥʠʭ ʧʨʝ ʠʩʧʦʨʫʢʝ, ʘ ʧʦʚʝʟʘʥʠʭ ʩʘ ʥʝʫʩʧʝʭʦʤ ʜʘ ʩʝ ʟʘʜʦʚʦˀʝ 

ʟʘʭʪʝʚʠ ʠ ʧʦʪʨʝʙʝ ʝʢʩʪʝʨʥʠʭ, ʘʣʠ ʠ ʠʥʪʝʨʥʠʭ ʢʦʨʠʩʥʠʢʘ. ʆʚʠ ʪʨʦʰʢʦʚʠ 
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ʩʝ ʿʘʚˀʘʿʫ ʟʘʪʦ ʰʪʦ ʩʚʠ ʥʠʩʫ ʦʙʘʚʠʣʠ ʧʦʩʘʦ ʠʩʧʨʘʚʥʦ ʩʚʘʢʠ ʧʫʪ 

(Harrington, 1987), ʦʜʥʦʩʥʦ ʦʥʜʘ ʢʘʜʘ ʨʝʟʫʣʪʘʪ ʨʘʜʘ ʥʝ ʫʩʧʝ ʜʘ ʟʘʜʦʚʦˀʠ 

ʩʪʘʥʜʘʨʜʝ ʢʚʘʣʠʪʝʪʘ (Vaxevanidis et al., 2009). ʆʚʦ ʩʫ ʟʘʧʨʘʚʦ ʪʨʦʰʢʦʚʠ 

ʥʝʜʦʩʪʠʟʘˁʘ ʞʝˀʝʥʦʛ ʢʚʘʣʠʪʝʪʘ ʪʦʢʦʤ ʧʨʝʚʝʥʪʠʚʥʠʭ ʘʢʪʠʚʥʦʩʪʠ 

(Feigenbaum, 1991);  

Á ʊʨʦʰʢʦʚʠ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ: ʆʚʠ ʪʨʦʰʢʦʚʠ ʥʘʩʪʘʿʫ ʟʙʦʛ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʝ ʩʫ ʦʪʢʨʠʚʝʥʝ ʥʘʢʦʥ ʰʪʦ ʿʝ ʧʨʦʠʟʚʦʜ ʧʣʘʩʠʨʘʥ ʥʘ 

ʪʨʞʠʰʪʝ ʠʣʠ ʠʩʧʦʨʫʯʝʥ ʢʦʨʠʩʥʠʢʫ (BS 6143 Part 2, 1990; Cartin, 1999; 

Weinstein et al., 2009), ʪʿ. ʫʢʦʣʠʢʦ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʝ ʫʩʧʝ ʜʘ ʟʘʜʦʚʦˀʠ 

ʟʘʭʪʝʚʝ ʢʦʨʠʩʥʠʢʘ (Feigenbaum, 1991). ʆʚʠ ʪʨʦʰʢʦʚʠ ʩʝ ʿʘʚˀʘʿʫ ʦʥʜʘ 

ʢʘʜʘ ʨʝʟʫʣʪʘʪ ʨʘʜʘ ʥʝ ʫʩʧʝ ʜʘ ʟʘʜʦʚʦˀʠ ʩʪʘʥʜʘʨʜʝ ʢʚʘʣʠʪʝʪʘ 

(Vaxevanidis et al., 2009) ʠ ʢʘʜʘ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ ʥʝ ʜʦʧʨʠʥʝʩʫ ʜʘ ʩʝ 

ʩʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʦʪʢʨʠʿʫ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ (Harrington, 1987).  

 

ʂʘʢʦ ʿʝ ʚʝ˂ ʠʩʪʘʢʥʫʪʦ, ʯʝʩʪʦ ʧʦʯʝʪʥʠ ʧʨʦʙʣʝʤ ʫ ʚʝʟʠ ʩʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ 

ʧʨʝʜʩʪʘʚˀʘ ʧʨʝʧʦʟʥʘʚʘˁʝ ʠ ʢʘʪʝʛʦʨʠʩʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʝʣʝʤʝʥʘʪʘ ʢʦʿʝ ʙʠ 

ʪʨʝʙʘʣʦ ʩʤʘʪʨʘʪʠ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ. ʉʣʠʢʘ 3.1 ʠʣʫʩʪʨʫʿʝ ʦʧʠʩʘʥʠ PAF ʤʦʜʝʣ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʨʦʟ ʘʣʛʦʨʠʪʘʤ ʦʜʣʫʯʠʚʘˁʘ ʜʘ ʣʠ ʦʜʨʝʹʝʥʠ ʪʨʦʘhʢ ʧʨʠʧʘʜʘ 

ʛʨʫʧʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʢʦʿʦʿ ˁʝʛʦʚʦʿ ʢʘʪʝʛʦʨʠʿʠ. 

 

ʊʈʆʐɸʂ?

  ɼʘ ʣʠ ʿʝ ʫ ʬʫʥʢʮʠʿʠ ʧʨʝʚʝʥʮʠʿʝ ʣʦh ʝʛ ʢʚʘʣʠʪʝʪʘ? ʊʨʦh ʢʦʚʠ ʧʨʝʚʝʥʮʠʿʝ

ɼʘ ʣʠ ʿʝ ʫ ʬʫʥʢʮʠʿʠ ʧʨʦʮʝʥʝ ʫʩʘʛʣʘhʝʥʦʩʪʠ ʩʘ 

ʩʪʘʥʜʘʨʜʠʤʘ ʢʚʘʣʠʪʝʪʘ?

ɼʘ ʣʠ ʿʝ ʫ ʬʫʥʢʮʠʿʠ ʦʪʢʣʘˁʘˁʘ ʥʘʩʪʘʣʠʭ 

ʥʝʫʩʘʛʣʘhʝʥʦʩʪʠ ʩʘ ʩʪʘʥʜʘʨʜʠʤʘ ʢʚʘʣʠʪʝʪʘ?

ʊʨʦh ʢʦʚʠ ʧʨʦʮʝʥʝ

ʅʘʩʪʘʣʠ ʧʨʝ ʠʩʧʦʨʫʢʝ ʢʦʨʠʩʥʠʢʫ?

ʊʨʦh ʢʦʚʠ ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘhʝʥʦʩʪʠ
   ʅʠʿʝ ʪʨʦh ʘʢ ʢʚʘʣʠʪʝʪʘ

ʅɽ

ʅɽ

ʅɽ

ɼɸ

ɼɸ

ɼɸ

ʊʨʦh ʢʦʚʠ ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘhʝʥʦʩʪʠ

ɼɸ ʅɽ

ɼɸ

 

ʉʣʠʢʘ 3.1 

ɸʣʛʦʨʠʪʘʤ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ  

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʤʘ PAF ʤʦʜʝʣʫ 

 (ʇʨʠʣʘʛʦʹʝʥʦ ʠʟ Akkoyun & Ankara, 2009) 
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ʅʝʢʠ ʘʫʪʦʨʠ (ʥʧʨ. Schneiderman, 1986; Plunkett & Dale, 1988b; Ittner, 1992; Porter 

& Rayner, 1992; Ittner, 1994; Shank & Govindarajan, 1994; Carr & Ponoemon, 1994; 

Ittner, 1996; Kazaz et al., 2005; Omurgonulsen, 2009; Weinstein et al., 2009) 

ʧʦʢʫʰʘʣʠ ʩʫ ʜʘ ʫʩʪʘʥʦʚʝ ʠ ʦʧʠʰʫ ʧʨʠʨʦʜʫ ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ PAF ʤʦʜʝʣʘ. ʇʨʝʬʝʨʠʨʘʥʠ ʧʨʠʩʪʫʧ, ʢʘʦ ʦʩʥʦʚʘ ʟʘ ʨʘʟʫʤʝʚʘˁʝ ʦʚʦʛ 

ʤʦʜʝʣʘ, ʿʝ ʜʘ ˂ʝ ʫʣʘʛʘˁʝ ʫ ʧʨʝʚʝʥʪʠʚʥʝ ʠ ʪʨʦʰʢʦʚʝ ʧʨʦʮʝʥʝ ʩʤʘˁʠʪʠ ʪʨʦʰʢʦʚʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʘʣʠ ʠ ʜʘ ˂ʝ ʫʣʘʛʘˁʝ ʫ ʧʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʩʤʘˁʠʪʠ 

ʪʨʦʰʢʦʚʝ ʧʨʦʮʝʥʝ, ʜʦʢ ˂ʝ ʛʝʥʝʨʠʩʘˁʝ ʪʨʦʰʢʦʚʘ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʨʝʟʫʣʪʦʚʘʪʠ ʤʘˁʠʤ ʪʨʦʰʢʦʚʠʤʘ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʆʚʘʢʚʦ ʧʦʥʘʰʘˁʝ 

ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʜʩʪʘʚˀʝʥʦ ʿʝ ʫ ʣʠʪʝʨʘʪʫʨʠ ʢʨʦʟ ʜʚʘ ʛʨʘʬʠʯʢʘ 

ʤʦʜʝʣʘ: ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʠ ʤʦʜʝʨʥʠ.  

 

ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

PAF ʤʦʜʝʣʘ (ʩʣʠʢʘ 3.2) ʧʨʝʜʣʦʞʝʥ ʿʝ ʦʜ ʩʪʨʘʥʝ Juran-ʘ (1979) ʠ ʙʠʦ ʿʝ ʜʦʤʠʥʘʥʪʘʥ 

ʫ ʣʠʪʝʨʘʪʫʨʠ ʪʦʢʦʤ ʜʚʘʜʝʩʝʪʦʛ ʚʝʢʘ (Omurgonulsen, 2009).  
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ʉʣʠʢʘ 3.2 

ʊʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ PAF ʤʦʜʝʣʫ 

 (Juran, 1979) 
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ʂʘʦ ʰʪʦ ʠ ʩʣʠʢʘ ʧʦʢʘʟʫʿʝ, ʧʦʩʪʦʿʠ ʦʙʨʥʫʪ ʦʜʥʦʩ ʠʟʤʝʹʫ ʧʨʝʚʝʥʪʠʚʥʠʭ ʠ ʪʨʦʰʢʦʚʘ 

ʧʨʦʮʝʥʝ, ʩ ʿʝʜʥʝ ʩʪʨʘʥʝ, ʠ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʩ ʜʨʫʛʝ ʩʪʨʘʥʝ. ɿʘʧʨʘʚʦ, 

ʧʦʚʝ˂ʘˁʝ ʪʨʦʰʢʦʚʘ ʧʨʦʮʝʥʝ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʩʤʘˁʝˁʘ ʪʨʦʰʢʦʚʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʿʝʨ ʩʫ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ ʥʘʤʝˁʝʥʝ ʠʩʪʨʘʞʠʚʘˁʫ ʠ ʦʪʢʨʠʚʘˁʫ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʧʨʦʠʟʚʦʜ ʠʩʧʦʨʫʯʠ ʢʦʨʠʩʥʠʢʫ (Campanella & 

Corcoran, 1983). ʊʘʢʦʹʝ, ʧʦʚʝ˂ʘˁʝ ʪʨʦʰʢʦʚʘ ʧʨʝʚʝʥʮʠʿʝ ʨʝʟʫʣʪʫʿʝ ʚʠʰʠʤ ʥʠʚʦʦʤ 

ʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʪʿ. ʧʦʿʘʚʦʤ ʤʘˁʝʛ ʙʨʦʿʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ 

ʩʤʘˁʝˁʝʤ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʟʙʦʛ ʟʥʘʯʘʿʥʠʭ ʫʰʪʝʜʘ ʫ ʜʦʨʘʜʠ, ʰʢʘʨʪʫ, 

ʛʘʨʘʥʮʠʿʘʤʘ ʠ ʩʣ. (ʥʧʨ. Garvin, 1984; Carr & Ponemon, 1994; Willis & Willis, 1996; 

Zhao, 2000; Carpinetti et al., 2003). ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʘʢʦ ʩʝ ʦʜ ʧʨʝʚʝʥʪʠʚʥʠʭ 

ʘʢʪʠʚʥʦʩʪʠ ʦʯʝʢʫʿʝ ʜʘ ʨʝʟʫʣʪʫʿʫ ʤʘˁʠʤ ʙʨʦʿʝʤ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʦʥʠ ˂ʝ ʫʪʠʮʘʪʠ ʠ 

ʥʘ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʧʨʦʮʝʥʝ ʿʝʨ ˂ʝ ʩʝ ʨʝʜʫʢʦʚʘʪʠ ʧʦʪʨʝʙʘ ʟʘ ʢʦʥʪʨʦʣʠʩʘˁʝʤ. 

ʉʪʦʛʘ, ʫʣʘʛʘˁʝ ʫ ʧʨʝʚʝʥʮʠʿʫ ʜʦʚʦʜʠ ʜʦ ʟʥʘʯʘʿʥʠʿʝʛ ʩʤʘˁʝˁʘ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʥʝʛʦ ʰʪʦ ʙʠ ʜʦʚʝʣʦ ʫʣʘʛʘˁʝ ʫ ʧʨʦʮʝʥʫ. ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʩʫʤʘ ʪʨʦʰʢʦʚʘ 

ʠʥʪʝʨʥʠʭ ʠ ʝʢʩʪʝʨʥʠʭ ʥeʫʩʘʛʣʘʰʝʥʦʩʪʠ ʯʝʩʪʦ ʚʝ˂ʘ ʦʜ ʩʫʤʝ ʧʨʝʚʝʥʪʠʚʥʠʭ ʠ 

ʪʨʦʰʢʦʚʘ ʧʨʦʮʝʥʝ (Carr & Ponoemon, 1994), ʫʣʘʛʘˁʝ ʫ ʧʨʝʚʝʥʪʠʚʥʝ ʠ ʪʨʦʰʢʦʚʝ 

ʧʨʦʮʝʥʝ ˂ʝ, ʧʨʝʢʦ ʜʝʣʦʚʘˁʘ ʥʘ ʪʨʦʰʢʦʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʜʦʚʝʩʪʠ ʜʦ ʩʤʘˁʝˁʘ 

ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ.  

 

ʄʝʹʫʪʠʤ, ʧʨʝʤʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʿ ʰʝʤʠ ʦʜʥʦʩʘ ʧʦʩʤʘʪʨʘʥʠʭ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ, ʧʦʩʪʦʿʠ ʪʘʯʢʘ ʥʘʢʦʥ ʢʦʿʝ ʚʠʰʝ ʥʠʿʝ ʠʩʧʣʘʪʠʚʦ ʫʣʘʛʘʪʠ ʫ ʢʚʘʣʠʪʝʪ ʟʘʪʦ 

ʰʪʦ ʜʦʙʠʪ ʦʜ ʚʠʰʝʛ ʢʚʘʣʠʪʝʪʘ ʥʝ ʤʦʞʝ ʜʘ ʥʘʜʤʘʰʠ ʫʣʘʛʘˁʘ. ʆʚʘʿ ʤʦʜʝʣ ʟʘʧʨʘʚʦ 

ʪʝʞʠ ʜʘ ʥʘʹʝ ʦʥʘʿ ʥʠʚʦ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ˂ʝ ʤʠʥʠʤʠʟʠʨʘʪʠ ʫʢʫʧʥʝ ʪʨʦʰʢʦʚʝ 

ʢʚʘʣʠʪʝʪʘ (Plunkett & Dale, 1986), ʠʩʪʦʚʨʝʤʝʥʦ ʤʘʢʩʠʤʠʟʠʨʘʿʫ˂ʠ ʢʚʘʣʠʪʝʪ. 

ʆʧʪʠʤʘʣʘʥ ʢʚʘʣʠʪʝʪ ʠʣʠ ʥʠʚʦ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʥʘʣʘʟʠ ʩʝ, ʧʨʝʤʘ ʦʚʦʤ ʧʨʠʩʪʫʧʫ, ʫ 

ʪʘʯʢʠ ʛʜʝ ʿʝ ʟʙʠʨ ʪʨʦʰʢʦʚʘ ʧʨʝʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʝ ʿʝʜʥʘʢ ʪʨʦʰʢʦʚʠʤʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (Plunkett & Dale, 1987). ʂʨʠʚʘ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʧʨʝʜʩʪʘʚˀʘ ʩʫʤʫ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʝ ʜʚʝ ʢʨʠʚʝ ʠ ʪʘʯʢʘ ˁʝʥʦʛ ʤʠʥʠʤʫʤʘ, ʢʘʦ 

ʪʘʯʢʘ ʥʘʿʤʘˁʠʭ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʟʘʚʠʩʠ ʩʘʤʠʤ ʪʠʤ ʦʜ ʪʝ ʜʚʝ ʢʨʠʚʝ. 

ʆʚʘ ʪʘʯʢʘ ʥʘʟʠʚʘ ʩʝ Ăʦʧʪʠʤʘʣʥʠ ʥʠʚʦ ʢʚʘʣʠʪʝʪʘñ ʠ ʦʜʛʦʚʘʨʘ ʥʠʚʦʫ ʢʚʘʣʠʪʝʪʘ ʪʿ. 

ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʠ ʿʝ ʠʩʧʦʜ 100%. ʇʨʝʤʘ ʦʚʦʤ ʧʨʠʩʪʫʧʫ, ʢʘʢʦ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʝʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʝ ʠʟʚʨʰʘʚʘʿʫ ˀʫʜʩʢʠ ʨʝʩʫʨʩʠ ʢʦʿʠ ʥʠʩʫ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʨʘʜʝ 
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100% ʚʨʝʤʝʥʘ ʙʝʟ ʛʨʝʰʢʝ ʠ ʩʘ ʘʧʩʦʣʫʪʥʠʤ ʠʩʢʦʨʠʰ˂ʝˁʝʤ ʚʨʝʤʝʥʘ, ʪʨʦʰʢʦʚʠ 

ʦʚʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʦ ʪʨʦʰʢʦʚʠ ʥʘʧʦʨʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʚʠʰʠ ʥʠʚʦ ʢʚʘʣʠʪʝʪʘ, ʤʦʛʫ 

ʜʘ ʪʝʞʝ ʙʝʩʢʦʥʘʯʥʦʩʪʠ (Omurgonulsen, 2009). ʇʨʝʤʘ ʪʦʤʝ, ʠ ʫʢʫʧʥʠ ʪʨʦʰʢʦʚʠ 

ʢʚʘʣʠʪʝʪʘ ʤʦʛʫ ʜʘ ʪʝʞʝ ʙʝʩʢʦʥʘʯʥʦʩʪʠ ʢʘʢʦ ʩʝ ʥʠʚʦ ʢʚʘʣʠʪʝʪʘ ʧʨʠʙʣʠʞʘʚʘ 

ʩʘʚʨʰʝʥʦʤ (Juran & Gryna, 1988). ʆʚʘʢʘʚ ʧʨʠʩʪʫʧ ʥʠʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʠʜʝʿʦʤ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʦʪʘʣʥʦʛ ʢʚʘʣʠʪʝʪʘ ʠ ʟʘʧʨʘʚʦ ʫʢʘʟʫʿʝ ʥʘ ʪʦ ʜʘ ʢʨʘʿˁʠ ʮʠˀ ʤʝʥʘ˅ʤʝʥʪʘ 

ʢʚʘʣʠʪʝʪʘ ʥʠʢʘʜʘ ʥʠʿʝ ʜʦʩʪʠʛʥʫʪ ʠ ʜʘ ʿʝ ʦʧʪʠʤʘʣʘʥ ʥʠʚʦ ʢʚʘʣʠʪʝʪʘ ʫʚʝʢ ʠʩʧʦʜ 

ʥʠʚʦʘ ʦʜ 100% ʫʩʘʛʣʘʰʝʥʦʩʪʠ. ɿʙʦʛ ʪʦʛʘ ʿʝ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ PAF ʤʦʜʝʣʫ 

ʢʨʠʪʠʢʦʚʘʥ, ʘ ʫʩʢʦʨʦ ʠ ʧʨʦʤʝˁʝʥ. 

 

ʆʩʠʤ ʪʦʛʘ, ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʙʠ ʤʦʛʘʦ ʜʦʚʝʩʪʠ ʫ ʟʘʙʣʫʜʫ ʟʘʪʦ ʰʪʦ ʿʝ ʢʨʠʚʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʜʩʪʘʚʝˀʥʘ ʢʘʦ ʩʪʘʪʠʯʘʥ ʦʜʥʦʩ ʠʟʤʝʹʫ ʢʘʪʝʛʦʨʠʿʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʰʪʦ ʿʝ ʧʨʠʤʝˁʠʚʦ ʩʘʤʦ ʫ ʩʣʫʯʘʿʫ ʧʨʠʤʝʥʝ ʧʦʩʪʦʿʝ˂ʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʟʥʘˁʘ, ʟʘʥʝʤʘʨʫʿʫ˂ʠ ʝʬʝʢʘʪ ʫʯʝˁʘ ʠ ʧʦʙʦˀʰʘʚʘˁʘ ʢʚʘʣʠʪʝʪʘ (ʩʣʠʢʘ 

3.3). 
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ʉʣʠʢʘ 3.3 

ʆʜ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʢʘ ʤʦʜʝʨʥʦʤ ʧʨʠʩʪʫʧʫ PAF ʤʦʜʝʣʫ  

 (ʇʨʠʣʘʛʦʹʝʥʦ ʠʟ Fine, 1986) 

 

ʇʨʠʤʝ˂ʝʥʦ ʿʝ ʟʘʧʨʘʚʦ ʜʘ ʫʚʦʹʝˁʝ ʥʦʚʠʭ ʟʥʘˁʘ ʠ ʪʝʭʥʦʣʦʛʠʿʘ ʤʦʞʝ ʩʤʘˁʠʪʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʫ, ʢʘʦ ʠ ˀʫʜʩʢʫ ʛʨʝʰʢʫ ʪʦʢʦʤ ʩʪʚʘʨʘˁʘ ʧʨʦʠʟʚʦʜʘ ʠ 
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ˁʝʛʦʚʦʛ ʢʦʥʪʨʦʣʠʩʘˁʘ (Juran & Gryna, 1999), ʰʪʦ ʙʠ ʜʘˀʝ ʜʠʨʝʢʪʥʦ ʚʦʜʠʣʦ ʢʘ 

ʚʠʰʝʤ ʥʠʚʦʫ ʢʚʘʣʠʪʝʪʘ. ʂʘʢʦ ʥʠʚʦ ʢʚʘʣʠʪʝʪʘ ʨʘʩʪʝ, ʪʘʢʦ ʩʝ ʠ ʢʨʠʚʘ ʧʨʝʚʝʥʪʠʚʥʠʭ 

ʠ ʪʨʦʰʢʦʚʘ ʧʨʦʮʝʥʝ ʩʧʫʰʪʘ ʥʘʜʝʩʥʦ. ʊʦ ʟʥʘʯʠ ʜʘ ʩʝ ʦʚʠ ʪʨʦʰʢʦʚʠ ʪʠʤʝ ʩʤʘˁʫʿʫ, 

ʦʙʝʟʙʝʹʫʿʫ˂ʠ ʧʨʠʪʦʤ ʠ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (Omurgonulsen, 

2009), ʘ ʧʦʪʦʤ ʠ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʉʪʘʣʥʘ ʫʣʘʛʘˁʘ ʫ ʥʦʚʝ ʪʝʭʥʦʣʦʛʠʿʝ 

ʠ ʧʦʙʦˀʰʘʚʘˁʝ ʢʚʘʣʠʪʝʪʘ, ʟʘʧʨʘʚʦ, ʜʦʚʦʜʝ ʜʦ ʩʪʘʣʥʦʛ ʧʦʤʝʨʘˁʘ ʪʘʯʢʝ 

ʦʧʪʠʤʘʣʥʦʛ ʥʠʚʦʘ ʢʚʘʣʠʪʝʪʘ ʥʘʜʝʩʥʦ ʠ ʪʠʤʝ ʩʤʘˁʝˁʘ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ. ɼʘʢʣʝ, ʧʨʝʤʘ ʦʚʘʢʚʦʤ ʧʨʠʩʪʫʧʫ, ʪʝʞˁʘ ʿʝ ʫʩʤʝʨʝʥʘ ʢʘ ʪʨʘʛʘˁʫ ʟʘ 

ʩʪʘʣʥʠʤ ʧʦʙʦˀʰʘʚʘˁʝʤ ʢʚʘʣʠʪʝʪʘ. 

 

ʀ ʜʨʫʛʠ ʘʫʪʦʨʠ (ʥʧʨ. Kirkpatrick, 1970; Kohl, 1976; Campanella & Corcoran, 1983; 

Lockyer, 1983; Huckett, 1985 ʠ ʜʨ.) ʠʤʘʣʠ ʩʫ ʟʘʧʘʞʘˁʘ ʜʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʤʦʜʝʣ 

ʥʠʿʝ ʘʜʝʢʚʘʪʘʥ. ʂʘʦ ʨʝʟʫʣʪʘʪ, ʩ ʢʨʘʿʘ ʜʚʘʜʝʩʝʪʦʛ ʚʝʢʘ, ʧʦʿʘʚˀʫʿʝ ʩʝ Ăʤʦʜʝʨʥʠñ 

ʧʦʛʣʝʜ ʥʘ ʦʜʥʦʩ ʠʟʤʝʹʫ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ PAF ʤʦʜʝʣʘ 

(Omurgonulsen, 2009) ʠ ʦʥ ʩʝ ʧʨʚʦ ʧʦʿʘʚʠʦ ʫ ʨʘʜʫ Kondo-ʘ (1989). ʆʚʘʿ ʤʦʜʝʣ 

ʠʥʪʝʨʧʨʝʪʠʨʘʣʠ ʩʫ Juran & Gryna (1993), ʢʘʢʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ʩʣʠʮʠ 3.4.    

 

ʊ
ʨ
ʦh
ʢ
ʦ
ʚ
ʠ
 ʢ
ʚ
ʘʣ
ʠ
ʪʝ
ʪʘ

0%                                                                                                       100% 

ʫʩʘʛʣʘhʝʥʦʩʪʠ                  ʅʠʚʦ ʢʚʘʣʠʪʝʪʘ                      ʫʩʘʛʣʘhʝʥʦʩʪʠ                                                            

ʋʢʫʧʥʠ ʪʨʦh ʢʦʚʠ 

ʢʚʘʣʠʪʝʪʘ
ʊʨʦh ʢʦʚʠ 

ʥʝʫʩʘʛʣʘhʝʥʦʩʪʠ

ʇʨʝʚʝʥʪʠʚʥʠ 

ʪʨʦh ʢʦʚʠ + ʪʨʦh ʢʦʚʠ 

ʧʨʦʮʝʥʝ

 

 

ʉʣʠʢʘ 3.4 

ʄʦʜʝʨʥʠ ʧʨʠʩʪʫʧ PAF ʤʦʜʝʣʫ  

(Juran & Gryna, 1993) 
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ʀʜʝʿʘ ʤʦʜʝʨʥʦʛ ʧʨʠʩʪʫʧʘ ʙʘʟʠʨʘʥʘ ʿʝ ʥʘ Crosby-ʿʝʚʦʿ (1979) ʪʚʨʜˁʠ ʜʘ ʩʫ ʦʥʦ ʰʪʦ 

ʢʦʰʪʘ ʠʟʣʘʟʠ ʥʝʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝʛ ʢʚʘʣʠʪʝʪʘ ʠ ʥʘ Deming-ʦʚʦʤ (1986) ʚʝʨʦʚʘˁʫ ʜʘ 

ʙʠʣʦ ʢʦʿʠ ʚʠʜ ʦʜʩʪʫʧʘˁʘ, ʙʠʣʦ ʜʘ ʿʝ ʫ ʩʤʠʩʣʫ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠʣʠ ʥʠʩʢʠʭ 

ʧʝʨʬʦʨʤʘʥʩʠ, ʫʟʨʦʢʫʿʝ ʥʝʥʘʜʦʢʥʘʜʠʚʫ ʰʪʝʪʫ. ɻʫʙʠʪʘʢ ʨʝʧʫʪʘʮʠʿʝ ʢʘʦ ʧʦʩʣʝʜʠʮʘ 

ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ ʿʝ ʠʟʫʟʝʪʥʦ ʰʪʝʪʥʘ ʠ ʩʪʦʛʘ Deming (1986) ʩʤʘʪʨʘ ʜʘ ʿʝ ʿʝʜʠʥʠ 

ʠʩʧʨʘʚʘʥ ʮʠˀ ʧʦʩʪʠʟʘˁʝ ʥʫʣʘ ʜʝʬʝʢʘʪʘ (ʝʥʛ. Zero defects). ʇʨʝʤʘ ʪʦʤʝ ʩʝ 

ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʤʦʛʫ ʤʠʥʠʤʠʟʠʨʘʪʠ ʩʘʤʦ ʦʥʜʘ ʢʘʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʥʠʚʦ 

ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʦʜ 100%. ʉʪʦʛʘ, ʚʠʩʦʢ ʢʚʘʣʠʪʝʪ ʜʫʛʦʨʦʯʥʦ ʛʣʝʜʘʥʦ ʫʚʝʢ ʠʤʘ ʙʦˀʝ 

ʝʬʝʢʪʝ ʥʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ (Kazaz et al., 2005). ʇʦʰʪʦ ʩʝ ʜʦʰʣʦ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ 

ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ ʜʫʛʦʨʦʯʥʦ ʩʤʘˁʫʿʫ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, ʥʘʧʦʨ ʜʘ ʩʝ 

ʜʦʩʪʠʛʥʝ ʢʚʘʣʠʪʝʪ ʥʘ ʥʠʚʦʫ Ăʥʫʣʘ ʜʝʬʝʢʘʪʘñ ʧʦʩʪʘʿʝ ʣʦʛʠʯʥʘ ʝʢʦʥʦʤʩʢʘ ʦʩʥʦʚʘ.   

 

ʇʨʝʤʘ ʦʚʘʢʚʦʤ ʧʨʠʩʪʫʧʫ, ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤ ʤʦʞʝ ʧʦʩʪʠ˂ʠ ʙʦˀʠ ʠʟʣʘʟʥʠ 

ʢʚʘʣʠʪʝʪ ʫʟ ʪʨʦʰʢʦʚʝ ʢʦʿʠ ʥʠʩʫ ʙʝʩʢʦʥʘʯʥʠ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʢʨʠʚʘ ʫʢʫʧʥʠʭ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʚʠʰʝ ʥʝ ʠʜʝ ʫ ʙʝʩʢʦʥʘʯʥʦʩʪ (Juran & Gryna, 1993; Russell & 

Taylor, 1995; Yasin et al., 1999; Simga-Mugan & Erel, 2000). ɻʝʥʝʨʘʣʥʦ ʿʝ 

ʧʨʠʭʚʘ˂ʝʥʦ ʜʘ ʿʝ ʤʦʜʝʨʥʠ ʧʨʠʩʪʫʧ PAF ʤʦʜʝʣʫ, ʢʘʦ ʪʘʢʘʚ, ʟʥʘʪʥʦ ʧʦʪʧʫʥʠʿʠ 

ʧʦʛʣʝʜ ʥʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʠ ʜʘ ʨʝʘʣʥʠʿʝ ʦʩʣʠʢʘʚʘ ʧʦʩʣʦʚʥʫ ʩʪʚʘʨʥʦʩʪ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʪʘʨʠ ʧʨʠʩʪʫʧ (Vaxevanidis & Petropouolos, 2008).   

 

ʀʘʢʦ ʿʝ PAF ʤʦʜʝʣ ʦʧʰʪʝʧʨʠʭʚʘ˂ʝʥʘ ʰʝʤʘ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʥʝʜʦʩʪʘʮʠ ʦʚʦʛ ʧʨʠʩʪʫʧʘ ʠʩʪʘʢʥʫʪʠ ʩʫ ʦʜ ʩʪʨʘʥʝ ʤʥʦʛʠʭ ʘʫʪʦʨʘ (ʥʧʨ: Plunket & 

Dale, 1988a; Tsai, 1998; Porter & Rayner, 1992; Shah & Mandal, 1999; Aoieong et al., 

2002; Schiffauerova & Thomson, 2006b; He, 2010) ʠ ʘʣʪʝʨʥʘʪʠʚʥʠ ʤʦʜʝʣʠ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʧʦʯʠˁʫ ʜʘ ʩʝ ʩʫʛʝʨʠʰʫ. 

 

ʋʙʨʟʦ ʩʝ ʧʦʿʘʚʠʦ ʠ Crosby-ʿʝʚ ʤʦʜʝʣ (Crosby, 1979) ʫ ʢʦʤʝ ʩʫ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʫ ʩʫʰʪʠʥʠ ʠʩʪʝ ʢʘʦ ʫ PAF ʤʦʜʝʣʫ. ʆʚʜʝ ʩʝ ʢʚʘʣʠʪʝʪ ʚʠʜʠ ʢʘʦ 

ʫʩʘʛʣʘʰʝʥʦʩʪ ʩʘ ʟʘʭʪʝʚʠʤʘ, ʧʘ ʩʝ ʩʪʦʛʘ ʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʚʠʜʝ ʢʘʦ ʩʫʤʘ 

ʪʨʦʰʢʦʚʘ ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʊʨʦʰʢʦʚʠ ʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʧʨʠ ʪʦʤʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʥʝ ʪʨʦʰʢʦʚʝ ʢʦʿʠ ʩʫ ʫ ʬʫʥʢʮʠʿʠ ʧʦʚʝ˂ʘˁʘ ʚʝʨʦʚʘʪʥʦ˂ʝ ʜʘ 

˂ʝ ʩʝ ʘʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʪʠ ʠʩʧʨʘʚʥʦ ʧʨʚʠ ʧʫʪ, ʰʪʦ ʿʝ ʟʘʧʨʘʚʦ ʿʝʜʥʘʢʦ 
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ʪʨʦʰʢʦʚʠʤʘ ʧʨʝʚʝʥʮʠʿʝ ʠ ʪʨʦʰʢʦʚʠʤʘ ʧʨʦʮʝʥʝ ʫ PAF ʤʦʜʝʣʫ. ʊʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʩ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʨʝʜʩʪʘʚˀʘʿʫ ʛʫʙʠʪʢʝ ʢʦʿʠ ʥʘʩʪʘʿʫ ʦʥʜʘ ʢʘʜʘ 

ʨʝʘʣʠʟʦʚʘʥʝ ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʜʦʧʨʠʥʝʩʫ ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʩʘ ʟʘʭʪʝʚʠʤʘ ʟʘ ʢʚʘʣʠʪʝʪ, 

ʰʪʦ ʩʝ ʤʦʞʝ ʧʦʠʩʪʦʚʝʪʠʪʠ ʩʘ ʪʨʦʰʢʦʚʠʤʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ PAF ʤʦʜʝʣʘ. ʇʨʝʤʘ 

ʥʝʢʠʤ ʘʫʪʦʨʠʤʘ (ʥʧʨ. Goulden & Rawlins, 1995), ʨʝʯ ʿʝ ʩʘʤʦ ʦ ʨʘʟʣʠʯʠʪʦʿ 

ʪʝʨʤʠʥʦʣʦʛʠʿʠ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʫ ʦʚʘ ʜʚʘ ʤʦʜʝʣʘ. ʆʙʘ ʤʦʜʝʣʘ ʩʝ ʫʛʣʘʚʥʦʤ 

ʬʦʢʫʩʠʨʘʿʫ ʥʘ ʝʢʩʧʣʠʮʠʪʥʝ ʪʨʦʰʢʦʚʝ ʢʦʿʠ ʩʫ ʤʝʨˀʠʚʠ (Wang et al., 2008). 

 

ʅʝʰʪʦ ʢʘʩʥʠʿʝ, ʥʘʢʦʥ ʰʪʦ ʿʝ ʧʨʝʧʦʟʥʘʦ ʟʥʘʯʘʿ ʥʝʦʧʠʧˀʠʚʠʭ ʪʨʦʰʢʦʚʘ (ʝʥʛ. 

Intangible costs), Juran (et al., 1975) ʿʝ ʢʦʨʠʛʦʚʘʦ PAF ʤʦʜʝʣ ʪʠʤʝ ʰʪʦ ʿʝ ʫʢˀʫʯʠʦ ʠ 

ʦʚʫ ʢʘʪʝʛʦʨʠʿʫ ʪʨʦʰʢʦʚʘ. ʂʦʨʠʛʦʚʘʥʠ ʤʦʜʝʣ ʫʢˀʫʯʠʦ ʿʝ ʜʚʝ ʤʝʨˀʠʚʝ ʢʘʪʝʛʦʨʠʿʝ 

ʪʨʦʰʢʦʚʘ: ʦʧʠʧˀʠʚʝ ʧʨʦʠʟʚʦʜʥʝ ʪʨʦʰʢʦʚʝ (ʝʥʛ. Tangible factory costs) ʠ ʦʥʝ 

ʦʧʠʧˀʠʚʝ ʪʨʦʰʢʦʚʝ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʧʨʦʜʘʿʦʤ (ʝʥʛ. Tangible sales costs). ʊʘʢʦʹʝ 

ʧʨʝʜʣʘʞʝ ʠ ʜʘ ʩʝ ʫʢˀʫʯʝ ʥʝʦʧʠʧˀʠʚʝ ʠʥʪʝʨʥʝ ʢʦʨʠʩʪʠ (ʝʥʛ. Intangible internal 

benefits). ʇʦʪʦʤ ʩʫ Sandoval-Chavez & Beruvides (1998) ʢʨʝʠʨʘʣʠ ʤʦʜʝʣ 

ʥʝʦʧʠʧˀʠʚʠʭ ʪʨʦʰʢʦʚʘ/ʠʟʛʫʙˀʝʥʠʭ ʰʘʥʩʠ (ʝʥʛ. Opportunity/Intangible cost 

model), ʫʢˀʫʯʫʿʫ˂ʠ ʥʝʦʧʠʧˀʠʚʝ ʪʨʦʰʢʦʚʝ ʪʿ. ʪʨʦʰʢʦʚʝ ʠʟʛʫʙˀʝʥʠʭ ʰʘʥʩʠ ʫ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠ PAF ʤʦʜʝʣ ʠ ʜʝʣʝ˂ʠ ʠʭ ʥʘ ʪʨʠ ʢʦʤʧʦʥʝʥʪʝ: ʥʝʜʦʚʦˀʥʘ 

ʠʩʢʦʨʠʰ˂ʝʥʦʩʪ ʧʦʩʪʦʿʝ˂ʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʥʝʘʜʝʢʚʘʪʥʦ ʨʫʢʦʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʠ 

ʣʦʰʝ ʧʨʫʞʘˁʝ ʫʩʣʫʛʝ. ʆʚʦ ʩʫ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʩʝ ʤʦʛʫ ʧʨʦʮʝʥʠʪʠ ʧʨʝʢʦ ʥʦʚʮʘ ʢʦʿʠ 

ʿʝ ʠʟʛʫʙˀʝʥ ʪʿ. ʥʠʿʝ ʟʘʨʘʹʝʥ ʟʙʦʛ ʛʫʙʠʪʢʘ ʣʦʿʘʣʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ, ʛʫʙʠʪʢʘ ʧʨʦʜʘʿʝ, 

ʨʝʧʫʪʘʮʠʿʝ ʠ ʩʣ, ʢʘʦ ʠ ʧʨʝʢʦ ʜʨʫʛʠʭ ʛʫʙʠʪʘʢʘ ʥʦʚʮʘ ʫʩʣʝʜ ʧʦʿʘʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

(Harrington, 1987; Sandoval-Chavez & Beruvides, 1998; Brad, 2010). ʐʪʦ ʩʝ ʪʠʯʝ 

ʥʘʯʠʥʘ ʠʟʨʘʞʘʚʘˁʘ ʥʝʦʧʠʧˀʠʚʠʭ (ʩʢʨʠʚʝʥʠʭ) ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, Schiffauerova 

& Thomson (2006a) ʪʘʢʦʹʝ ʧʨʝʜʣʘʞʫ ʜʘ ʩʝ ʦʥʠ ʠʟʨʘʞʘʚʘʿʫ ʢʘʦ ʥʝʦʩʪʚʘʨʝʥʠ 

ʧʨʠʭʦʜ. Krishnan (et al., 2000) ʥʧʨ. ʠʩʪʠʯʝ ʜʘ ʩʝ ʦʚʠ ʪʨʦʰʢʦʚʠ ʤʦʛʫ ʠʩʢʘʟʘʪʠ ʢʨʦʟ 

ʥʝʝʬʠʢʘʩʥʦ ʧʨʦʚʝʜʝʥʦ ʚʨʝʤʝ. ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ ʠʟ ʧʨʝʪʭʦʜʥʦ ʠʟʥʝʪʠʭ 

ʜʝʬʠʥʠʮʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ˁʠʭʦʚʠʭ ʤʦʜʝʣʘ, ʦʚʠ ʥʝʦʧʠʧˀʠʚʠ ʪʨʦʰʢʦʚʠ ʩʫ 

ʫ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʦʜʚʦʿʝʥʠ ʢʘʦ ʧʦʩʝʙʥʘ ʢʘʪʝʛʦʨʠʿʘ, ʜʦʢ ʩʝ ʫ ʜʨʫʛʠʤ 

ʩʣʫʯʘʿʝʚʠʤʘ ʧʦʩʤʘʪʨʘʿʫ ʢʘʦ ʜʝʦ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. Teeravararug (2004) 

ʥʘʧʨʘʚʠʦ ʿʝ ʜʝʪʘˀʥʫ ʩʪʫʜʠʿʫ ʦ ʢʚʘʥʪʠʬʠʢʦʚʘˁʫ ʥʝʦʧʠʧˀʠʚʠʭ ʪʨʦʰʢʦʚʘ.  

 



 

35 
 

 

ʅʘʢʦʥ ʦʚʦʛʘ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʥʝʜʦʩʪʘʪʢʝ PAF ʤʦʜʝʣʘ, Ross (1977) ʿʝ ʨʘʟʚʠʦ 

ʧʨʦʮʝʩʥʠ ʤʦʜʝʣ ʪʨʦʰʢʦʚʘ (ʝʥʛ. Process cost model), ʢʘʦ ʤʦʜʝʣ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʢʦʿʠ ʩʝ ʬʦʢʫʩʠʨʘ ʥʘ ʧʨʦʮʝʩʝ ʧʨʝ ʥʝʛʦ ʥʘ ʧʨʦʠʟʚʦʜʝ ʠ ʫʩʣʫʛʝ, ʢʘʦ ʰʪʦ ʿʝ ʪʦ ʩʣʫʯʘʿ 

ʩʘ PAF ʤʦʜʝʣʦʤ. ʊʨʦʰʘʢ ʧʨʦʮʝʩʘ ʫ ʦʚʦʤ ʢʦʥʪʝʢʩʪʫ ʧʨʝʜʩʪʘʚˀʘ ʫʢʫʧʥʝ ʪʨʦʰʢʦʚʝ 

ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠ ʪʨʦʰʢʦʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʟʘ ʦʜʨʝʹʝʥʠ ʧʨʦʮʝʩ, ʛʜʝ:        

Á ʊʨʦʰʘʢ ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʨʝʜʩʪʘʚˀʘ ʪʨʦʰʘʢ ʧʨʦʮʝʩʘ ʢʦʿʠ ʦʙʝʟʙʝʹʫʿʝ 

ʩʪʚʘʨʘˁʝ ʧʨʦʠʟʚʦʜʘ ʠʣʠ ʫʩʣʫʛʘ ʧʨʚʠ ʧʫʪ ʧʨʝʤʘ ʟʘʭʪʝʚʘʥʠʤ ʩʪʘʥʜʘʨʜʠʤʘ ʟʘ 

ʧʦʩʤʘʪʨʘʥʠ ʧʨʦʮʝʩ;   

Á ʊʨʦʰʘʢ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʨʝʜʩʪʘʚˀʘ ʪʨʦʰʘʢ ʥʝʫʩʧʝʭʘ ʜʘ ʩʝ ʧʨʦʮʝʩ 

ʨʝʘʣʠʟʫʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʟʘʭʪʝʚʘʥʠʤ ʩʪʘʥʜʘʨʜʠʤʘ.  

 

ʇʨʦʮʝʩʥʠ ʤʦʜʝʣ ʧʦʜʨʞʘʚʘ ʢʦʥʮʝʧʮʠʿʫ ʫ ʢʦʿʦʿ ʿʝ ʩʚʘʢʘ ʘʢʪʠʚʥʦʩʪ, ʫ ʙʠʣʦ ʢʦʿʦʿ 

ʬʦʨʤʠ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ, ʜʝʦ ʧʨʦʮʝʩʘ ʢʦʿʠ ʪʨʘʥʩʬʦʨʤʠʰʝ ʫʣʘʟʝ ʫ ʠʟʣʘʟʝ, 

ʢʦʨʠʩʪʝ˂ʠ ʧʨʠ ʪʦʤʝ ʨʝʩʫʨʩʝ ʠ ʧʨʠ ʯʝʤʫ ʿʝ ʧʨʝʜʤʝʪ ʤʝʥʘ˅ʤʝʥʪʘ. ʄʦʜʝʣ ʿʝ ʙʘʟʠʨʘʥ 

ʥʘ ʠʜʝʿʠ ʜʘ ʩʚʘʢʘ ʦʩʦʙʘ ʫ ʩʠʩʪʝʤʫ ʜʦʧʨʠʥʦʩʠ ʧʨʦʮʝʩʠʤʘ ʠ ʜʘ ʩʝ ʟʙʦʛ ʪʦʛʘ ʟʘ ʩʚʘʢʠ 

ʧʨʦʮʝʩ ʤʦʨʘ ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʚʣʘʩʥʠʢ ʢʦʿʠ ʿʝ ʦʜʛʦʚʦʨʘʥ ʟʘ ʢʚʘʣʠʪʝʪ (Modr§k, 

2007). ʆʩʠʤ ˀʫʜʩʢʠʭ ʨʝʩʫʨʩʘ, ʚʘʞʥʫ ʫʣʦʛʫ ʟʘ ʧʨʦʮʝʩʝ ʠ ˁʠʭʦʚʝ ʪʨʦʰʢʦʚʝ, ʧʨʝʤʘ 

ʦʚʦʤ ʤʦʜʝʣʫ, ʠʤʘʿʫ ʦʧʨʝʤʘ, ʤʘʪʝʨʠʿʘʣ ʠ ʦʢʨʫʞʝˁʝ. ʉʚʘʢʠ ʦʜ ʦʚʠʭ ʝʣʝʤʝʥʘʪʘ ʿʝ 

ʥʝʦʧʭʦʜʥʦ ʢʘʪʝʛʦʨʠʩʘʪʠ ʠʣʠ ʢʘʦ ʪʨʦʰʘʢ ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠʣʠ ʢʘʦ ʪʨʦʰʘʢ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (BS 6143 Part 1, 1990; Modrák, 2007). ʉʪʨʫʢʪʫʨʘ ʦʚʘʢʚʦʛ 

ʧʨʦʮʝʩʥʦʛ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʰʝʤʘʪʩʢʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʩʣʠʢʦʤ 3.5.            

 

ɸʂʊʀɺʅʆʉʊʋʣʘʟʠ ʀʟʣʘʟʠ

(ʅʝʦʧʭʦʜʥʠ ʟʘ ʠʟʚʨh ʝˁʝ 

ʘʢʪʠʚʥʦʩʪʠ)

(ʅʘʢʦʥ ʦʙʘʚˀ ʘˁʘ 

ʘʢʪʠʚʥʦʩʪʠ)

ʈʝʩʫʨʩʠ

(ʆʩʦʙʘ/ʆʧʨʝʤʘ ʟʘ ʦʙʘʚˀ ʘˁʝ ʘʢʪʠʚʥʦʩʪʠ)

ʋʧʨʘʚˀʘʯʢʝ 

ʘʢʪʠʚʥʦʩʪʠ

 

ʉʣʠʢʘ 3.5 

ʉʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʦʛ ʧʨʦʮʝʩʥʦʛ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

(BS 6143 Part 1, 1990) 
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ʆʚʘʢʘʚ ʧʨʦʮʝʩʥʠ ʤʦʜʝʣ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʤʦʞʝ ʩʝ ʧʨʠʤʝʥʠʪʠ ʥʘ ʙʠʣʦ ʢʦʿʠ 

ʧʨʦʮʝʩ ʫʥʫʪʘʨ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʠ ʪʨʦʰʢʦʚʠ ʩʝ ʤʦʛʫ ʘʥʘʣʠʟʠʨʘʪʠ ʥʘ ʙʠʣʦ 

ʢʦʤ ʥʠʚʦʫ ʧʨʦʮʝʩʘ (Vaxevanidis et al., 2009). ʉʪʦʛʘ ʩʝ ʩʤʘʪʨʘ ʜʘ ʦʚʘʢʘʚ ʤʦʜʝʣ 

ʤʦʞʝ ʧʨʦʰʠʨʠʪʠ ʢʦʥʮʝʧʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʥʘ ʩʚʝ ʬʫʥʢʮʠʿʝ ʠ ʨʦʙʥʦ ʠ ʫʩʣʫʞʥʦ 

ʦʨʠʿʝʥʪʠʩʘʥʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʢʘʦ ʠ ʜʘ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʩʝ ʧʨʦʮʝʩʠ 

ʧʦʩʤʘʪʨʘʿʫ ʟʥʘʪʥʦ ʜʝʪʘˀʥʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ PAF ʤʦʜʝʣ (Vaxevanidis et al., 2009). 

ʇʨʦʮʝʩʥʠ ʤʦʜʝʣ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʚʠ ʧʫʪ ʿʝ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʦʚʠʭ ʪʨʦʰʢʦʚʘ 

ʧʨʠʤʝʥʠʦ Marsh (1989). ʉ ʦʙʟʠʨʦʤ ʜʘ ʧʨʝʧʦʟʥʘʿʝ ʟʥʘʯʘʿ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ, ʦʚʘʿ ʤʦʜʝʣ ʿʝ ʧʨʝʧʦʨʫʯʝʥ ʢʘʦ ʧʦʜʦʙʘʥ ʘʣʘʪ ʟʘ ʘʥʘʣʠʟʫ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʘʨ ʢʦʥʮʝʧʪʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʦʪʘʣʥʦʛ ʢʚʘʣʠʪʝʪʘ (Porter & 

Rayner, 1992). Goulden & Rawlins (1995) ʩʫ ʪʘʢʦʹʝ ʠʩʪʘʢʣʠ ʜʘ ʘʥʘʣʠʪʠʯʘʨʠ 

ʩʪʘʚˀʘʿʫ ʘʢʮʝʥʘʪ ʥʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʩʝ ʚʝʟʫʿʫ ʟʘ ʧʨʦʮʝʩʝ, ʧʨʝ ʥʝʛʦ ʟʘ 

ʧʨʦʠʟʚʦˀʥʦ ʜʝʬʠʥʠʩʘʥʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʰʪʦ ʿʝ ʪʦ ʩʣʫʯʘʿ ʩʘ PAF 

ʤʦʜʝʣʦʤ. ʇʨʦʮʝʩʥʠ ʤʦʜʝʣ ʪʝʞʠ ʩʪʘʣʥʦʤ ʧʦʙʦˀʰʘʚʘˁʫ ʢˀʫʯʥʠʭ ʧʨʦʮʝʩʘ ʫʥʫʪʘʨ 

ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʠ ʠʥʦʚʘʮʠʿʘʤʘ ʛʜʝ ʛʦʜ ʿʝ ʧʦʛʦʜʥʦ. ʆʚʦ ʫ ʦʩʥʦʚʠ 

ʧʦʜʨʞʘʚʘ ʢʘʢʦ Ăkaizenñ ʧʨʠʩʪʫʧ ʪʘʢʦ ʠ Deming-ʦʚ (1986) plan-do-check-act (PDCA) 

ʮʠʢʣʫʩ (Vaxevanidis & Petropouolos, 2008). ʐʪʘ ʚʠʰʝ, ʢʘʢʦ ʠʩʪʠʯʫ Porter & Rayner 

(1992), ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʿʝ ʿʝʜʥʦʩʪʘʚʥʠʿʘ ʫ ʦʚʦʤ ʥʝʛʦ ʫ PAF 

ʤʦʜʝʣʫ. ʆʩʠʤ ʪʦʛʘ, ʧʦʩʪʦʿʝ ʠ ʘʫʪʦʨʠ (ʥʧʨ. Vaxevanidis & Petropouolos, 2008) ʢʦʿʠ 

ʩʤʘʪʨʘʿʫ ʜʘ ʧʨʦʙʣʝʤʠ ʢʚʘʣʠʪʝʪʘ ʠ ˁʠʭʦʚʠ ʫʟʨʦʮʠ ʤʦʛʫ ʙʨʞʝ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʿʫ 

ʥʝʛʦ ʰʪʦ ʙʠ ʫʧʦʪʨʝʙʦʤ PAF ʤʦʜʝʣʘ. ʀʘʢʦ ʿʝ ʦʚʦ ʜʦʙʘʨ ʤʦʜʝʣ ʩʘ ʠʥʪʝʛʨʠʩʘʥʠʤ 

ʧʨʠʩʪʫʧʦʤ ʢʚʘʣʠʪʝʪʫ (He, 2010), ʠ ʠʘʢʦ ʦʣʘʢʰʘʚʘ ʧʨʠʢʫʧˀʘˁʝ ʠ ʘʥʘʣʠʟʫ ʧʦʜʘʪʘʢʘ 

ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ (Schiffauerova & Thomson, 2006a), ʦʥ ʥʠʿʝ ʰʠʨʦʢʦ ʫ 

ʫʧʦʪʨʝʙʠ (Goulden & Rawlins, 1995; He, 2010). ʈʘʟʣʦʛ ʤʦʞʝ ʙʠʪʠ ʪʘʿ ʰʪʦ ʿʝ ʦʚʘʿ 

ʤʦʜʝʣ ʧʨʠʢʣʘʜʥʠʿʠ ʟʘ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʩʠʩʪʝʤʝ ʩʘ ʩʪʘʙʠʣʥʠʤ ʩʠʩʪʝʤʦʤ ʤʝʥʘ˅ʤʝʥʪʘ 

ʢʚʘʣʠʪʝʪʘ ʩʘ ʨʘʟʚʠʿʝʥʠʤ ʧʨʦʮʝʩʥʠʤ ʧʨʠʩʪʫʧʦʤ ʠ ʰʪʦ ʟʘʭʪʝʚʘ ʚʠʰʠ ʥʠʚʦ ʧʨʦʮʝʥʝ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (Modr§k, 2007). ʉʪʦʛʘ, ʢʦʤʧʣʝʪʥʘ ʧʨʝʮʠʟʥʘ ʘʥʘʣʠʟʘ 

ʘʢʪʠʚʥʦʩʪʠ ʫʥʫʪʘʨ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʠ ˁʠʭʦʚʘ ʩʧʨʝʛʘ ʩʘ ʧʨʦʮʝʩʠʤʘ ʙʝʟ 

ʜʫʧʣʠʨʘˁʘ ʤʦʞʝ ʟʘʭʪʝʚʘʪʠ ʜʦʩʪʘ ʚʨʝʤʝʥʘ (Hwang & Aspinwall, 1996). ɱʝʜʘʥ ʦʜ 

ʟʥʘʯʘʿʥʠʿʠʭ ʥʝʜʦʩʪʘʪʘʢʘ ʦʚʘʢʚʦʛ ʧʨʦʮʝʩʥʦʛ ʤʦʜʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ PAF ʤʦʜʝʣ ʿʝ ʪʘʿ 

ʰʪʦ ʥʝ ʫʢʘʟʫʿʝ ʿʘʩʥʦ ʥʘ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʥʘʩʪʘʿʫ ʟʙʦʛ 
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ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʝ ʩʫ ʫʦʯʝʥʝ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ ʠ ʦʥʠʭ ʫʦʯʝʥʠʭ ʥʘʢʦʥ ʰʪʦ ʿʝ 

ʧʨʦʠʟʚʦʜ ʠʩʧʦʨʫʯʝʥ ʢʦʨʠʩʥʠʢʫ.         

 

Goulden & Rawlins (1995) ʧʨʝʜʣʦʞʠʣʠ ʩʫ ʤʦʜʠʬʠʢʦʚʘʥʠ ʧʨʦʮʝʩʥʠ ʤʦʜʝʣ 

ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʢʦʨʠʩʪʠ ʜʠʿʘʛʨʘʤʝ ʪʦʢʘ. ʉʫʰʪʠʥʩʢʠ, ʤʦʜʝʣ ʠʜʝʥʪʠʬʠʢʫʿʝ ʩʚʝ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʘʨʘʤʝʪʨʝ ʫʥʫʪʘʨ ʧʨʦʮʝʩʘ ʢʦʿʝ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʘʪʠʪʠ, ʢʦʨʠʩʪʝ˂ʠ 

ʜʠʿʘʛʨʘʤʝ ʪʦʢʘ ʧʨʦʮʝʩʘ. ɿʘʪʠʤ ʩʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʫ ʜʝʦ ʪʘʢʚʠʭ ʪʦʢʦʚʘ 

ʢʘʪʝʛʦʨʠʰʫ ʢʘʦ ʪʨʦʰʘʢ ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠʣʠ ʪʨʦʰʘʢ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠ ʧʦʪʦʤ ʩʝ 

ʨʘʯʫʥʘʿʫ ʫʢʫʧʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʥʠʭ ʧʨʦʮʝʩʘ. ʅʘ ʢʨʘʿʫ, ʢˀʫʯʥʝ 

ʧʨʠʣʠʢʝ ʟʘ ʧʦʙʦˀʰʘˁʘ ʧʨʦʮʝʩʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʿʫ ʠ ʧʦʙʦˀʰʘʚʘˁʘ ʩʝ ʩʧʨʦʚʦʜʝ 

ʫʣʘʞʫ˂ʠ ʫ ʧʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʚʦʿ ʧʨʦʮʝʩʘ (Porter & Rayner, 1992; 

Oakland, 1993). ʆʚʦ ʟʥʘʯʠ ʜʘ ʩʝ ʫʧʦʪʨʝʙʦʤ ʤʦʜʝʣʘ ʤʦʞʝ ʦʜʨʝʜʠʪʠ ʜʘ ʣʠ ʚʠʩʦʢʠ 

ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫʢʘʟʫʿʫ ʥʘ ʧʦʪʨʝʙʫ ʟʘ ʫʣʘʛʘˁʝʤ ʫ ʧʨʝʚʝʥʮʠʿʫ ʧʦʿʘʚʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠʣʠ ʧʨʝʢʦʤʝʨʥʠ ʪʨʦʰʢʦʚʠ ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫʢʘʟʫʿʫ ʥʘ ʧʦʪʨʝʙʫ ʟʘ 

ʧʦʥʦʚʥʠʤ ʧʨʦʿʝʢʪʦʚʘˁʝʤ ʧʨʦʮʝʩʘ (Porter & Rayner, 1992). ʊʘʢʦʹʝ, ʨʘʟʚʠʿʝʥʠ ʩʫ 

ʥʝʢʠ ʘʣʘʪʠ ʟʘ ʧʦʜʨʰʢʫ ʦʚʘʢʚʦʿ ʘʥʘʣʠʟʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʄʝʪʦʜ ʤʦʜʝʣʦʚʘˁʘ 

ʧʨʦʮʝʩʘ ĂICAMñ (ʝʥʛ. Integrated computer-aided manufacturing program 

methodology), ʢʦʿʠ ʿʝ ʨʘʟʚʠʦ Ross (1977), ʢʦʨʠʩʪʘʥ ʿʝ ʟʘ ʩʪʨʫʯˁʘʢʝ ʫ ʦʙʣʘʩʪʠ 

ʤʦʜʝʣʦʚʘˁʘ ʩʠʩʪʝʤʘ, ʘʣʠ ʿʝ ʩʫʚʠʰʝ ʢʦʤʧʣʝʢʩʘʥ ʟʘ ʩʚʘʢʦʜʥʝʚʥʫ ʫʧʦʪʨʝʙʫ ʦʜ 

ʩʪʨʘʥʝ ʤʝʥʘ˅ʝʨʘ ʠ ʜʨʫʛʠʭ ʟʘʧʦʩʣʝʥʠʭ (Schiffauerova & Thomson, 2006a). Crossfield 

& Dale (1990) ʧʨʝʜʣʦʞʠʣʠ ʩʫ ʤʝʪʦʜ ʟʘ ʤʘʧʠʨʘˁʝ ʧʨʦʮʝʜʫʨʘ ʦʙʝʟʙʝʹʝˁʘ 

ʢʚʘʣʠʪʝʪʘ, ʪʦʢʦʚʘ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʦʜʛʦʚʦʨʥʦʩʪʠ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʢʚʘʣʠʪʝʪ. 

Goulden & Rawlins (1995) ʨʘʟʚʠʣʠ ʩʫ ʭʠʙʨʠʜʥʠ ʤʦʜʝʣ ʟʘ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʛʜʝ ʩʝ ʜʠʿʘʛʨʘʤʠ ʪʦʢʦʚʘ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʢʘʢʦ ʙʠ ʩʝ ʧʨʠʢʘʟʘʣʠ 

ʛʣʘʚʥʠ ʧʨʦʮʝʩʠ.        

 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ, ʢʘʢʦ ʠʩʪʠʯʝ Tsai (1998), ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʠ ʧʨʠʩʪʫʧʠ 

ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʥʠʩʫ ʦʙʝʟʙʝʜʠʣʠ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ ʜʘ ʩʝ ʠ ʦʩʪʘʣʠ 

ʦʧʝʨʘʪʠʚʥʠ ʪʨʦʰʢʦʚʠ (ʝʥʛ. Overhead costs) ʩʚʨʩʪʘʿʫ ʫ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, Cooper 

& Kaplan (1988) ʧʨʝʜʣʦʞʠʣʠ ʩʫ ʜʘ ʩʝ ʧʨʠʣʠʢʦʤ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʢʦʨʠʩʪʠ ʤʝʪʦʜ ʟʘʩʥʦʚʘʥ ʥʘ ʘʢʪʠʚʥʦʩʪʠʤʘ (ʝʥʛ. Activity based costing methods - 

ABC). ɿʘʧʨʘʚʦ, ʧʨʠʤʝ˂ʝʥʦ ʿʝ ʜʘ ʩʝ ʫ ʧʦʩʪʦʿʝ˂ʠʤ ʤʦʜʝʣʠʤʘ ʦʚʠ ʪʨʦʰʢʦʚʠ 
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ʧʦʩʤʘʪʨʘʿʫ ʩʘʤʦ ʢʨʦʟ ʜʠʨʝʢʪʥʝ, ʟʘʥʝʤʘʨʫʿʫ˂ʠ ʠʥʜʠʨʝʢʪʥʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ 

(Akyol et al., 2005; Turny, 2010). ʉʭʦʜʥʦ ʪʦʤʝ, ʧʨʝʜʣʦʞʝʥʘ ʿʝ ʧʨʠʤʝʥʘ ABC ʤʦʜʝʣʘ, 

ʢʘʢʦ ʙʠ ʩʝ ʧʦʚʝ˂ʘʣʘ ʧʨʝʮʠʟʥʦʩʪ ʦʜʨʝʹʠʚʘˁʘ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʨʦʠʟʚʦʜ 

(Cooper, 1988; Cooper & Kaplan, 1988).      

 

ʈʘʥʠ ABC ʤʦʜʝʣ ʬʦʢʫʩʠʨʘʦ ʩʝ ʥʘ ʧʨʝʮʠʟʥʫ ʧʨʦʮʝʥʫ ʩʚʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʪʨʦʰʢʦʚʘ 

ʧʨʦʠʟʚʦʜʘ, ʘʣʠ ʥʠʿʝ ʦʙʝʟʙʝʹʠʚʘʦ ʜʠʨʝʢʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʘʢʪʠʚʥʦʩʪʠʤʘ ʠ ʥʠʿʝ 

ʨʘʟʤʘʪʨʘʦ ʪʨʦʰʢʦʚʝ ʠʟʚʘʥ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ (Vaxevanidis & Petropouolos, 

2008). ʆʚʘʢʘʚ ʤʦʜʝʣ ʟʙʦʛ ʪʦʛʘ ʟʘʧʨʘʚʦ ʠ ʥʠʿʝ ʧʦʩʤʘʪʨʘʥ ʢʘʦ ʤʦʜʝʣ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ (Schiffauerova & Thomson, 2006a). ɿʘʪʦ ʿʝ ʥʝʰʪʦ ʢʘʩʥʠʿʝ Tsai (1998) 

ʧʨʝʜʣʦʞʠʦ ʠʥʪʝʛʨʘʮʠʿʫ ABC ʦʢʚʠʨʘ ʩʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʢʘʢʦ ʙʠ ʦʙʝʟʙʝʜʠʦ 

ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʨʘʟʣʠʯʠʪʠʤ ʪʨʦʰʢʦʚʠʤʘ ʟʘ ʧʨʠʤʝʥʫ ʨʝʣʝʚʘʥʪʥʠʭ ʤʝʥʘ˅ʝʨʩʢʠʭ 

ʪʝʭʥʠʢʘ. ʅʘʢʦʥ ʪʦʛʘ, ABC ʤʦʜʝʣ ʩʝ ʦʩʣʘˁʘ ʥʘ ʜʚʦʩʝʛʤʝʥʪʥʫ ʧʨʦʮʝʜʫʨʫ (ʿʝʜʥʘ ʿʝ ʫ 

ʚʝʟʠ ʩʘ ʪʨʦʰʢʦʚʠʤʘ, ʘ ʜʨʫʛʘ ʫ ʚʝʟʠ ʩʘ ʧʨʦʮʝʩʠʤʘ) ʜʘ ʙʠ ʩʝ ʧʨʝʮʠʟʥʦ ʧʨʦʮʝʥʠʣʠ 

ʪʨʦʰʢʦʚʠ ʨʘʟʣʠʯʠʪʠʭ ʦʙʿʝʢʘʪʘ (ʢʘʦ ʰʪʦ ʩʫ ʧʦʜʩʠʩʪʝʤʠ, ʧʨʦʠʟʚʦʜʠ, ʢʦʨʠʩʥʠʮʠ ʠ 

ʜʨ.), ʧʦʪʦʤ ʧʦʚʝʟʘʣʠ ʪʨʦʰʢʦʚʠ ʩʘ ʘʢʪʠʚʥʦʩʪʠʤʘ ʠ ʥʘ ʢʨʘʿʫ ʧʦʚʝʟʘʣʠ ʪʨʦʰʢʦʚʠ 

ʘʢʪʠʚʥʦʩʪʠ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʦʙʿʝʢʪʠʤʘ (Schiffauerova & Thomson, 2006a; 

Vaxevanidis & Petropouolos, 2008). ʇʨʝʜʥʦʩʪ ʦʚʘʢʚʦʛ ʤʦʜʝʣʘ ʿʝ ʪʘ hʪʦ ʫʩʧʝʰʥʦ 

ʤʦʞʝ ʜʘ ʫʢʘʞʝ ʥʘ ʧʨʠʣʠʢʝ ʟʘ ʧʦʙʦˀʰʘˁʘ (Cokins & Harris, 2006). ɳʝʛʦʚ ʮʠˀ ʿʝ ʜʘ 

ʝʣʠʤʠʥʠʰʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʥʝ ʩʪʚʘʨʘʿʫ ʜʦʜʘʪʥʫ ʚʨʝʜʥʦʩʪ ʠ ʜʘ ʪʠʤʝ ʩʪʘʣʥʦ ʜʝʣʫʿʝ 

ʥʘ ʧʨʦʮʝʩʝ, ʘʢʪʠʚʥʦʩʪʠ ʠ ʢʚʘʣʠʪʝʪ, ʪʘʢʦ ʜʘ ʩʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʥʝ ʩʪʚʘʨʘʿʫ 

(Schiffauerova & Thomson, 2006a; Cokins & Harris, 2006). ʐʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʦʚʦʛ 

ʤʦʜʝʣʘ ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʩʣʠʢʦʤ 3.6.            
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ɸʢʪʠʚʥʦʩʪʠ
ʇʦʢʨʝʪʘʯʠ 

ʪʨʦh ʢʦʚʘ

ʄʝʨʝ 

ʧʝʨʬʦʨʤʘʥʩʠ

ʈʝʩʫʨʩʠ

ʆʙʿʝʢʪʠ 

ʪʨʦh ʢʦʚʘ

ʇʦʢʨʝʪʘʯʠ 

ʨʝʩʫʨʩʘ

ʇʦʢʨʝʪʘʯʠ 

ʘʢʪʠʚʥʦʩʪʠ

ʇʨʦʮʝʩʥʠ 

ʧʨʠʩʪʫʧ

ʇʨʠʩʪʫʧ ʜʦʜʝʣʠ ʪʨʦh ʢʦʚʘ

 

ʉʣʠʢʘ 3.6 

ɼʚʦʜʠʤʝʥʟʠʦʥʘʣʥʠ ABC ʤʦʜʝʣ ʪʨʦʰʢʦʚʘ  

(Tsai, 1998) 

 

ɿʥʘʯʘʿʥʦ ʦʛʨʘʥʠʯʝˁʝ ABC ʤʦʜʝʣʘ ʿʝ ʧʦʪʨʝʙʘ ʜʘ ʩʝ ʩʧʨʦʚʦʜʠ ʧʦʪʧʫʥʘ ʘʥʘʣʠʟʘ 

ʪʨʦʰʢʦʚʘ ʘʢʪʠʚʥʦʩʪʠ ʢʘʢʦ ʙʠ ʩʝ ʠʜʝʥʪʠʬʠʢʦʚʘʦ ʨʘʥʛ ʩʚʘʢʝ ʘʢʪʠʚʥʦʩʪʠ 

(Vaxevanidis & Petropouolos, 2008). ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ ʘʫʪʦʨʘ Vaxevanidis & 

Petropouolos (2008), ʧʦʩʪʦʿʠ ʩʚʝʛʘ ʥʝʢʦʣʠʢʦ ʠʟʚʝʰʪʘʿʘ ʦ ʧʨʠʤʝʥʠ ʦʚʦʛ ʤʦʜʝʣʘ ʫ 

ʧʨʘʢʩʠ.  

 

ɿʙʦʛ ʪʦʛʘ ʿʝ ʧʨʝʜʣʦʞʝʥ ʠ ʧʦʿʝʜʥʦʩʪʘʚˀʝʥʠ ABC ʤʦʜʝʣ ʩ ʮʠˀʝʤ ʜʘ ʠʜʝʥʪʠʬʠʢʫʿʝ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʨʦʰʢʦʚʝ ʧʦʚʝʟʘʥʝ ʩʘ ʧʨʝʚʝʥʮʠʿʦʤ, ʠʜʝʥʪʠʬʠʢʦʚʘˁʝʤ ʠ ʢʦʨʝʢʮʠʿʦʤ 

ʧʨʦʙʣʝʤʘ ʢʚʘʣʠʪʝʪʘ. ɼʘ ʙʠ ʩʝ ʦʚʦ ʧʦʩʪʠʛʣʦ, ʩʚʘʢʘ ʘʢʪʠʚʥʦʩʪ ʩʝ ʦʧʨʝʜʝˀʫʿʝ ʢʘʦ ʜʝʦ 

ʿʝʜʥʝ ʦʜ ʩʣʝʜʝ˂ʠʭ ʢʘʪʝʛʦʨʠʿʘ (Vaxevanidis & Petropouolos, 2008):     

Á ʆʩʥʦʚʥʠ ʨʘʜ, ʢʦʿʠ ʦʙʫʭʚʘʪʘ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʪʚʘʨʘʿʫ ʜʦʜʘʪʥʫ ʚʨʝʜʥʦʩʪ, ʘ 

ʢʦʿʝ ʩʫ ʥʝʦʧʭʦʜʥʝ ʜʘ ʙʠ ʩʝ ʩʪʚʦʨʠʦ ʧʨʦʠʟʚʦʜ;  

Á ʇʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʦ ʰʪʦ ʩʫ ʦʙʫʢʝ ʫ ʚʝʟʠ ʩʘ ʢʚʘʣʠʪʝʪʦʤ ʠʣʠ 

ʧʨʝʚʝʥʪʠʚʥʦ ʦʜʨʞʘʚʘˁʝ, ʢʦʿʝ ʩʝ ʚʨʰʠ ʢʘʢʦ ʙʠ ʩʝ ʠʟʙʝʛʣʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, 

ʧʦʥʦʚʥʦ ʦʙʘʚˀʘˁʝ ʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʟʘʩʪʦʿʠ;  

Á ɸʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ, ʢʘʦ ʰʪʦ ʩʫ ʢʦʥʪʨʦʣʠʩʘˁʝ ʠʣʠ ʚʝʨʠʬʠʢʘʮʠʿʘ 

ʧʦʜʘʪʘʢʘ, ʢʦʝʿ ʩʝ ʩʧʨʦʚʦʜʝ ʩ ʮʠˀʝʤ ʤʝʨʝˁʘ ʠʣʠ ʪʝʩʪʠʨʘˁʘ ʜʘ ʣʠ ʧʨʦʠʟʚʦʜʠ 

ʟʘʜʦʚʦˀʘʚʘʿʫ ʟʘʭʪʝʚʝ ʢʦʨʠʩʥʠʢʘ;  
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Á ʇʦʥʦʚʥʦ ʦʙʘʚˀʘˁʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʝ ʧʨʝʜʫʟʠʤʘʿʫ ʟʙʦʛ ʧʨʝʪʭʦʜʥʠʭ 

ʥʝʫʩʧʝʭʘ, ʢʘʦ ʰʪʦ ʿʝ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʠ ʦʪʢʣʘˁʘˁʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʘ 

ʢʦʿʝ ʥʘʩʪʘʿʫ ʟʘʪʦ ʰʪʦ ʧʨʦʠʟʚʦʜʠ ʥʠʩʫ ʟʘʜʦʚʦˀʠʣʠ ʟʘʭʪʝʚʝ ʢʦʨʠʩʥʠʢʘ.  

 

ʄʥʦʛʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʟʘʢˀʫʯʠʣʝ ʩʫ ʜʘ ʧʦʿʝʜʥʦʩʪʘʚʝˀʥʠ ABC ʤʦʜʝʣ ʤʦʞʝ ʜʘ ʩʝ 

ʫʧʦʪʨʝʙʠ ʟʘ ʠʜʝʥʪʠʬʠʢʦʚʘˁʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʥʝ ʩʪʚʘʨʘʿʫ ʜʦʜʘʪʥʫ ʚʨʝʜʥʦʩʪ ʢʘʦ ʠ 

ʧʨʠʣʠʢʘ ʟʘ ʧʦʙʦˀʰʘˁʝ ʢʚʘʣʠʪʝʪʘ ʫ ʪʦʢʫ ʢʨʘ˂ʝʛ ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ ʠ ʩʘ ʤʘˁʝ 

ʥʘʧʦʨʘ ʥʝʛʦ ʰʪʦ ʪʦ ʟʘʭʪʝʚʘ ʧʨʠʤʝʥʘ ʧʦʪʧʫʥʦʛ ABC ʩʠʩʪʝʤʘ (Ittner, 1999). 

ʉʧʝʮʠʬʠʯʥʦʩʪʠ ʦʙʨʘʯʫʥʘ ʪʨʦʰʢʦʚʘ ʧʦ ʘʢʪʠʚʥʦʩʪʠʤʘ ʦʧʠʩʘʣʠ ʩʫ ʠ ʘʫʪʦʨʠ ʀʣʠ˂ & 

ʄʠʣʠ˂ʝʚʠ˂ (2009), ʠʩʪʠʯʫ˂ʠ ʜʘ ʿʝ ʦʚʘʿ ʧʨʠʩʪʫʧ ʙʘʟʠʨʘʥ ʥʘ ʧʨʝʪʧʦʩʪʘʚʮʠ ʜʘ ʩʫ 

ʧʨʦʠʟʚʦʜʠ ʠ ʫʩʣʫʛʝ ʨʝʟʫʣʪʘʪ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʜʘ ʦʥʝ ʢʦʨʠʩʪʝ ʨʝʩʫʨʩʝ ʢʦʿʠ ʛʝʥʝʨʠʰʫ 

ʪʨʦʰʢʦʚʝ ʠ ʜʘ ʿʝ, ʩʪʦʛʘ, ʩʫʰʪʠʥʘ ʦʚʦʛ ʤʦʜʝʣʘ ʚʝʟʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʨʝʩʫʨʩʘ ʟʘ 

ʘʢʪʠʚʥʦʩʪʠ, ʘ ʟʘʪʠʤ ʟʘ ʧʨʦʠʟʚʦʜʝ (ʠ ʫʩʣʫʛʝ) ʢʘʦ ʦʙʿʝʢʪʝ ʪʨʦʰʢʦʚʘ. ʇʨʝʤʘ ʠʩʪʠʤ 

ʘʫʪʦʨʠʤʘ, ABC ʩʠʩʪʝʤ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʫʩʨʝʜʩʨʝʹʫʿʝ ʩʝ ʥʘ ʪʦ ʢʘʢʦ ʩʝ ʨʝʩʫʨʩʠ 

ʢʦʨʠʩʪʝ ʫ ʪʝʢʫ˂ʠʤ ʧʨʦʮʝʩʠʤʘ ʠ ʥʘ ʫʪʚʨʹʠʚʘˁʝ ʪʘʯʥʠʭ ʠʟʥʦʩʘ ʪʨʦʰʢʦʚʘ ʧʨʦʠʟʚʦʜʘ 

(ʠ ʫʩʣʫʛʘ) ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʜʘʪʝ ʧʨʦʮʝʩʝ. 

     

Plunkett & Dale (1988a) ʩʫ ʫ ʩʚʦʤ ʨʘʜʫ ʠʟʥʝʣʠ ʜʝʪʘˀʥʝ ʢʨʠʪʠʢʝ ʧʨʝʪʭʦʜʥʦ 

ʦʧʠʩʘʥʠʭ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ ˁʠʭʦʚʫ ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ ʩʘ ʘʩʧʝʢʪʘ 

ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʠʩʢʫʩʪʚʘ. ɼʝʪʘˀʥʠʿʝ ʧʦʨʝʹʝʥʝ ʦʚʠʭ ʤʦʜʝʣʘ ʜʘʦ ʿʝ ʠ Schottmiller 

(1996). ɳʠʭʦʚʦ ʦʧʰʪʝ ʧʦʨʝʹʝˁʝ ʧʨʠʢʘʟʘʥʦ ʿʝ ʫ ʪʘʙʝʣʠ 3.3. 

 

ʊʘʙʝʣʘ 3.3 

ʇʦʨʝʹʝˁʝ ʦʩʥʦʚʥʠʭ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ      

(Tsai, 1998) 

ɸʩʧʝʢʪ 

ʧʦʨʝʹʝˁʘ 

PAF ʤʦʜʝʣ  ʇʨʦʮʝʩʥʠ ʤʦʜʝʣ 

ʪʨʦʰʢʦʚʘ 

ABC ʤʦʜʝʣ 

ʆʨʠʿʝʥʪʘʮʠʿʘ  ʆʨʠʿʝʥʪʠʩʘʥ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

ʆʨʠʿʝʥʪʠʩʘʥ ʥʘ 

ʧʨʦʮʝʩʝ 

ʆʨʠʿʝʥʪʠʩʘʥ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ  

(ʝʥʛ. Cost assignment view) 

ʆʨʠʿʝʥʪʠʩʘʥ ʥʘ ʧʨʦʮʝʩʝ  

(ʝʥʛ. Process view) 

ʂʘʪʝʛʦʨʠʿʝ 

ʪʨʦʰʢʦʚʘ/ 

ʘʢʪʠʚʥʦʩʪʠ 

ʊʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ 

ʊʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ 

ʊʨʦʰʢʦʚʠ ʠʥʪʝʨʥʠʭ 

ʊʨʦʰʢʦʚʠ 

ʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʊʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʊʨʦʰʢʦʚʠ ʢʦʿʠ ʩʪʚʘʨʘʿʫ 

ʜʦʜʘʪʥʫ ʚʨʝʜʥʦʩʪ 

ʊʨʦʰʢʦʚʠ ʢʦʿʠ ʥʝ ʩʪʚʘʨʘʿʫ 

ʜʦʜʘʪʥʫ ʚʨʝʜʥʦʩʪ 
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ɸʩʧʝʢʪ 

ʧʦʨʝʹʝˁʘ 

PAF ʤʦʜʝʣ  ʇʨʦʮʝʩʥʠ ʤʦʜʝʣ 

ʪʨʦʰʢʦʚʘ 

ABC ʤʦʜʝʣ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʊʨʦʰʢʦʚʠ ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʇʨʠʩʪʫʧ 

ʦʧʰʪʠʤ 

ʦʧʝʨʘʪʠʚʥʠʤ 

ʪʨʦʰʢʦʚʠʤʘ 

ʅʝ ʧʦʩʪʦʿʠ ʿʝʜʠʥʩʪʚʝʥ ʥʘʯʠʥ ʜʘ ʩʝ 

ʘʣʦʮʠʨʘʿʫ ʦʚʠ ʪʨʦʰʢʦʚʠ ʫ ʦʢʚʠʨʫ 

ʧʦʩʪʦʿʝ˂ʠʭ ʩʠʩʪʝʤʘ ʟʘ ʫʪʚʨʹʠʚʘˁʝ  

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ 

ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʠʭ ʩʠʩʪʝʤʘ 

ɼʦʜʝʣʘ ʦʚʠʭ ʪʨʦʰʢʦʚʘ 

ʘʢʪʠʚʥʦʩʪʠʤʘ, ʫʧʦʪʨʝʙʦʤ 

ʧʦʢʨʝʪʘʯʘ ʨʝʩʫʨʩʘ ʥʘ 

ʧʨʚʦʤ ʥʠʚʦʫ ʦʨʠʿʝʥʪʘʮʠʿʝ 

ʥʘ ʘʢʪʠʚʥʦʩʪʠ  

ʇʨʘ˂ʝˁʝ 

ʪʨʦʰʢʦʚʘ ʜʦ 

ˁʠʭʦʚʠʭ 

ʠʟʚʦʨʘ 

ʅʝ ʧʦʩʪʦʿʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʤʝʪʦʜ ʜʘ ʩʝ 

ʪʨʦʰʢʦʚʠ ʧʨʘʪʝ ʜʦ ʠˁʭʦʚʠʭ ʠʟʚʦʨʘ 

ʇʨʘ˂ʝˁʝ ʪʨʦʰʢʦʚʘ 

ʘʢʪʠʚʥʦʩʪʠ ʜʦ ʦʙʿʝʢʘʪʘ 

ʪʨʦʰʢʦʚʘ, ʫʧʦʪʨʝʙʦʤ 

ʧʦʢʨʝʪʘʯʘ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʜʨʫʛʦʤ ʥʠʚʦʫ ʦʨʠʿʝʥʪʘʮʠʿʝ 

ʥʘ ʘʢʪʠʚʥʦʩʪʠ  

ʆʙʿʝʢʪʠ 

ʧʦʙʦˀʰʘʚʘˁʘ 

ɸʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʫ ʫ 

ʚʝʟʠ ʩʘ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ 

ɸʢʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʩʘ 

ʇʨʦʮʝʩʠ/ʘʢʪʠʚʥʦʩʪʠ 

ɸʣʘʪʠ ʟʘ 

ʧʦʙʦˀʰʘʚʘˁʘ 

ʂʨʫʛʦʚʠ ʢʚʘʣʠʪʝʪʘ 

(ʝʥʛ. Quality circle) 

ɹʨʝʠʥʩʪʦʨʤʠʥʛ 

ʊʝʭʥʠʢʘ ʥʦʤʠʥʘʣʥʠʭ ʛʨʫʧʘ  

(ʝʥʛ. Nominal group technique) 

ɸʥʘʣʠʟʘ ʫʟʨʦʢʘ ʠ ʧʦʩʣʝʜʠʮʘ 

ɸʥʘʣʠʟʘ ʧʦˀʘ ʩʠʣʘ  

(ʝʥʛ. Force-field analysis) 

ɸʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ 

ʧʨʦʮʝʩʘ/ʘʢʪʠʚʥʦʩʪʠ 

ʄʝʨʝˁʝ ʧʝʨʬʦʨʤʘʥʩʠ 

ɹʝʥʯʤʘʨʢʠʥʛ 

ɸʥʘʣʠʟʘ ʧʦʢʨʝʪʘʯʘ 

ʪʨʦʰʢʦʚʘ 

 

 

ʉʚʘʢʠ ʦʜ ʥʘʚʝʜʝʥʠʭ ʤʦʜʝʣʘ ʜʦʞʠʚʝʦ ʿʝ ʠʟʚʝʩʥʝ ʢʨʠʪʠʢʝ, ʪʘʢʦ ʜʘ ʩʫ ʩʝ ʫ 

ʣʠʪʝʨʘʪʫʨʠ ʥʘʰʣʠ ʠ ʜʨʫʛʠ ʧʨʝʜʣʦʟʠ. ʆʥʠ ʩʝ ʫ ʥʘʿʚʝ˂ʦʿ ʤʝʨʠ ʦʩʣʘˁʘʿʫ ʥʘ ʥʝʰʪʦ 

ʜʨʫʛʘʯʠʿʝ ʢʘʪʝʛʦʨʠʩʘˁʝ ʠʣʠ ʫʢˀʫʯʠʚʘˁʘ ʥʦʚʠʭ ʝʣʝʤʝʥʘʪʘ ʠʣʠ ʢʘʪʝʛʦʨʠʿʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʘʣʠ ʥʝʢʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʜʝʣʠʤʠʯʥʦ ʜʨʫʛʘʯʠʿʝ ʧʨʠʩʪʫʧʝ. ʅʝʢʠ 

ʦʜ ˁʠʭ ʩʫ: 

Á ʅʘ ʙʘʟʠ Feigenbaum-ʦʚʦʛ ʨʘʜʘ, Harrington (1987) ʿʝ ʧʦʜʝʣʠʦ ʪʨʦʰʢʦʚʝ 

ʢʚʘʣʠʪʝʪʘ ʥʘ ʜʠʨʝʢʪʥʝ ʠ ʠʥʜʠʨʝʢʪʥʝ, ʛʜʝ ʿʝ ʜʠʨʝʢʪʥʝ ʪʨʦʰʢʦʚʝ ʜʘˀʝ 

ʧʦʜʝʣʠʦ ʥʘ ʦʥʝ ʢʦʿʠ ʩʝ ʤʦʛʫ ʫʧʨʘʚˀʘʪʠ, ʧʦʩʣʝʜʠʯʥʝ ʪʨʦʰʢʦʚʝ ʠ ʪʨʦʰʢʦʚʝ 

ʦʧʨʝʤʝ. ʇʨʠ ʪʦʤʝ, ʦʥʠ ʢʦʿʠ ʩʝ ʤʦʛʫ ʫʧʨʘʚˀʘʪʠ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʪʨʦʰʢʦʚʝ 

ʧʨʝʚʝʥʮʠʿʝ ʠ ʪʨʦʰʢʦʚʝ ʧʨʦʮʝʥʝ, ʜʦʢ ʨʝʟʫʣʪʫʿʫ˂ʠ ʦʙʫʭʚʘʪʘʿʫ ʪʨʦʰʢʦʚʝ 

ʠʥʪʝʨʥʠʭ ʠ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʊʨʦʰʢʦʚʠ ʦʧʨʝʤʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ 

ʫʣʘʛʘˁʝ ʫ ʦʧʨʝʤʫ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʫ ʩʠʩʪʝʤʫ (ʦʧʨʝʤʫ ʟʘ ʤʝʨʝˁʝ ʠ 

ʢʦʥʪʨʦʣʠʩʘˁʝ ʧʨʦʠʟʚʦʜʘ, ʨʘʯʫʥʘʨʝ, ʰʪʘʤʧʘʯʝ ʠ ʩʣ.) ʢʘʦ ʠ ʫʣʘʛʘˁʝ ʫ 

ʧʨʦʩʪʦʨ ʢʦʿʠ ʪʘ ʦʧʨʝʤʘ ʟʘʭʪʝʚʘ. ʀʥʜʠʨʝʢʪʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʩʫ ʪʝʰʢʠ 
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ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʿʝʨ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʛʫʙʠʪʘʢ ʚʨʝʤʝʥʘ ʠʣʠ ʝʥʝʨʛʠʿʝ, ʪʨʦʰʢʦʚʝ 

ʥʝʟʘʜʦʚʦˀʩʪʚʘ ʠʣʠ ʛʫʙʠʪʢʘ ʢʦʨʠʩʥʠʢʘ, ʩʤʘˁʝˁʘ ʨʝʧʫʪʘʮʠʿʝ ʠ ʩʣ. ʆʚʠ 

ʪʨʦʰʢʦʚʠ ʩʝ ʥʘ ʢʨʘʿʫ ʨʝʬʣʝʢʪʫʿʫ ʢʘʦ ʛʫʙʠʪʘʢ ʧʨʦʜʘʿʝ ʠ ʩʪʦʛʘ ʩʝ ʥʝ ʥʘʣʘʟʝ ʫ 

ʫʦʙʠʯʘʿʝʥʠʤ ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʠʤ ʠʟʚʝʰʪʘʿʠʤʘ ʦʨʛʘʥʠʟʘʮʠʿʘ;     

Á Modarress & Ansari (1987) ʧʨʝʜʣʦʞʠʣʠ ʩʫ ʜʚʝ ʥʦʚʝ ʢʘʪʝʛʦʨʠʿʝ: ʪʨʦʰʘʢ 

ʧʨʦʿʝʢʪʦʚʘˁʘ ʢʚʘʣʠʪʝʪʘ (ʝʥʛ. Cost of quality design) ʠ ʪʨʦʰʘʢ ʥʝʝʬʠʢʘʩʥʝ 

ʫʧʦʪʨʝʙʝ ʨʝʩʫʨʩʘ (ʝʥʛ. Cost of inefficient utilization of resources). ʄʝʹʫʪʠʤ, 

ʥʝ ʧʦʩʪʦʿʝ ʜʘˀʘ ʦʙʿʘʰˁʝˁʘ ʧʦʿʝʜʠʥʘʯʥʠʭ ʪʨʦʰʢʦʚʘ, ʢʘʦ ʥʠ ʝʤʧʠʨʠʿʩʢʝ 

ʩʪʫʜʠʿʝ ʢʦʿʝ ʙʠ ʫʧʦʪʧʫʥʠʣʝ ʧʨʘʢʪʠʯʥʦʩʪ ˁʠʭʦʚʦʛ ʧʨʝʜʣʦʛʘ; 

Á Winchell & Bolton (1987) ʧʨʝʜʣʦʞʠʣʠ ʩʫ ʤʠʢʨʦ ʤʦʜʝʣ ʢʦʿʠ ʩʝ ʤʦʞʝ 

ʧʨʠʤʝˁʠʚʘʪʠ ʫʥʫʪʘʨ ʧʦʜʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ;  

Á Dahlgaard (et al., 1992) ʿʝ ʧʨʝʜʣʦʞʠʦ ʜʨʫʛʘʯʠʿʫ ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ ʝʣʝʤʝʥʘʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʦʜʝʣʠʚʰʠ ʠʭ ʥʘ ʚʠʜˀʠʚʝ ʠ ʥʝʚʠʜˀʠʚʝ ʪʨʦʰʢʦʚʝ, 

ʧʨʠ ʯʝʤʫ ʩʝ ʥʝʚʠʜˀʠʚʠ ʦʜʥʦʩʝ ʥʘ ʛʫʙʠʪʘʢ ʣʦʿʘʣʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ ʠ ʜʨʫʛʝ 

ʪʨʦʰʢʦʚʝ ʢʦʿʠ ʥʘʩʪʘʿʫ ʟʙʦʛ ʠʥʪʝʨʥʠʭ ʥʝʜʦʩʪʘʪʘʢʘ;  

Á Robison (1997) ʿ ʝ ʠʩʪʘʢʘʦ ʤʝʪʦʜ ʙʘʟʠʨʘʥ ʥʘ ʪʠʤʩʢʦʤ ʧʨʠʩʪʫʧʫ, ʫ ʢʦʤʝ ʿʝ 

ʮʠˀ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʿʫ ʪʨʦʰʢʦʚʠ ʧʦʚʝʟʘʥʠ ʩʘ ʜʝʣʦʚʠʤʘ ʧʨʦʮʝʩʘ ʢʦʠʿ ʩʝ 

ʦʜʚʠʿʘʿʫ ʣʦʰʝ; 

Á Sugiura (1997) ʿ ʝ ʫʢˀʫʯʠʦ ʜʚʝ ʥʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʫ PAF ʤʦʜʝʣ: ʪʨʦʰʢʦʚʝ 

ʫʩʢʣʘʹʠʚʘˁʘ ʠ ʪʨʦʰʢʦʚʝ ʧʨʦʿʝʢʪʦʚʘˁʘ ʢʚʘʣʠʪʝʪʘ, ʜʝʣʝ˂ʠ ʠʭ ʢʘʩʥʠʿʝ ʫ 

ʜʝʪʘˀʥʠʿʝ ʧʦʪʢʘʪʝʛʦʨʠʿʝ. ʄʝʹʫʪʠʤ, ʦʚʘʿ ʧʨʝʜʣʦʛ ʥʠʿʝ ʜʦʞʠʚʝʦ ʟʥʘʯʘʿʥʫ 

ʧʨʠʤʝʥʫ ʫ ʧʨʘʢʩʠ ʿʝʨ ʿʝ ʦʚʝ ʝʣʝʤʝʥʪʝ ʙʠʣʦ ʪʝʰʢʦ ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʠ 

ʢʚʘʥʪʠʬʠʢʦʚʘʪʠ (Yang, 2008);  

Á ɸʨʩʦʚʩʢʠ (1998) ʿʝ, ʥʘ ʙʘʟʠ Harrington-ʦʚʦʛ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʢʦʥʮʠʧʠʨʘʦ ʪʨʦʰʢʦʚʝ ʢʨʦʟ ʜʚʝ ʢʘʪʝʛʦʨʠʿʝ: ʪʨʦʰʢʦʚʝ ʧʦʩʣʦʚʘˁʘ ʠ 

ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ. ʋʟ ʧʦʤʦ˂ ʦʚʠʭ ʢʘʪʝʛʦʨʠʿʘ ʥʘʩʪʦʿʠ ʩʝ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ 

ʤʦʛʫ˂ʥʦʩʪ ʟʘ ʨʝʠʥʞʝˁʝʨʠʥʛ ʧʦʩʣʦʚʥʠʭ ʧʨʦʮʝʩʘ ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʠʥʪʝʛʨʠʩʘʥʦʤ ʧʦʩʣʦʚʘˁʫ;  

Á ʋ ʦʢʚʠʨʫ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, Juran & Gryna (1999) ʫʢˀʫʯʠʣʠ ʩʫ 

ʪʨʦʰʘʢ ʥʝʝʬʠʢʘʩʥʦʩʪʠ ʧʨʦʮʝʩʘ (ʢʘʦ ʪʨʦʰʘʢ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ) ʠ 

ʪʨʦʰʘʢ ʠʟʛʫʙˀʝʥʠʭ ʰʘʥʩʠ (ʢʘʦ ʪʨʦʰʘʢ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ); 
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Á ʅʝʰʪʦ ʤʘˁʝ ʬʦʨʤʘʣʘʥ ʤʦʜʝʣ ʟʘ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʤʘ 

ʧʦʜʩʠʩʪʝʤʠʤʘ ʧʨʝʜʣʦʞʠʣʠ ʩʫ Dale & Plunkett (1999); 

Á Miller & Morris (2000) ʧʨʝʜʣʦʞʠʣʠ ʩʫ ʧʨʦʰʠʨʠʚʘˁʝ ʩʪʘʥʜʘʨʜʥʠʭ ʤʦʜʝʣʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʚʠʜʫ ʨʘʟʤʘʪʨʘˁʘ ʥʠʚʦʘ ʢʚʘʣʠʪʝʪʘ; 

Á Modrák (2007) ʿ ʝ ʧʨʝʜʣʦʞʠʦ ʧʨʠʩʪʫʧ ʢʦʿʠ ʩʝ ʙʘʟʠʨʘ ʥʘ ʠʥʪʝʨʥʠʤ ʠ 

ʝʢʩʪʝʨʥʠʤ ʛʫʙʠʮʠʤʘ, ʫʟʨʦʢʦʚʘʥʠʤ ʣʦʰʠʤ ʢʚʘʣʠʪʝʪʦʤ, ʠ ʠʜʝʥʪʠʬʠʢʦʚʘʦ ʿʝ 

ʤʘʪʝʨʠʿʘʣʥʠ ʠ ʥʝʤʘʪʝʨʠʿʘʣʥʠ ʪʠʧ ʦʚʘʢʚʠʭ ʛʫʙʠʪʘʢʘ. ɽʢʩʪʝʨʥʠ 

ʥʝʤʘʪʝʨʠʿʘʣʥʠ ʛʫʙʠʪʘʢ ʿʝ ʥʧʨ. ʦʥʘʿ ʢʦʿʠ ʿʝ ʚʝʟʘʥ ʟʘ ʙʫʜʫ˂ʠ ʧʘʜ ʧʨʦʜʘʿʝ, 

ʫʟʨʦʢʦʚʘʥ ʥʝʟʘʜʦʚʦˀʩʪʚʦʤ ʢʦʨʠʩʥʠʢʘ. ʂʘʦ ʪʠʧʠʯʘʥ ʠʥʪʝʨʥʠ 

ʥʝʤʘʪʝʨʠʿʘʣʥʠ ʛʫʙʠʪʘʢ ʘʫʪʦʨ ʠʩʪʠʯʝ ʥʧʨ. ʩʤʘˁʝʥʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪ 

ʫʟʨʦʢʦʚʘʥʫ ʧʦʥʦʚʥʠʤ ʦʙʘʚˀʘˁʝʤ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʣ;   

Á Yang (2008) ʿ ʝ ʪʘʢʦʹʝ ʧʨʝʜʣʦʞʠʦ ʫʢˀʫʯʠʚʘˁʝ ʥʦʚʠʭ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʫ 

ʩʪʘʥʜʘʨʜʥʠ PAF ʤʦʜʝʣ. ʊʦ ʩʫ ʜʦʜʘʪʥʠ ʨʝʟʫʣʪʫʿʫ˂ʠ ʪʨʦʰʢʦʚʠ ʠ ʧʨʦʮʝˁʝʥʠ 

ʩʢʨʠʚʝʥʠ ʪʨʦʰʢʦʚʠ, ʢʘʦ ʧʦʪʢʘʪʝʛʦʨʠʿʝ ʩʢʨʠʚʝʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 

ʆʩʠʤ ʪʦʛʘ, ʨʘʟʚʠʦ ʿʝ ʩʠʩʪʝʤ ʪʨʦʰʢʦʚʘ ʪʦʪʘʣʥʦʛ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʟʘʭʪʝʚʘ 

ʧʨʠʢʫʧˀʘˁʝ ʩʚʠʭ ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʩʝ ʤʦʛʫ ʜʦʚʝʩʪʠ ʫ ʚʝʟʫ ʩʘ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ, ʧʨʝʧʦʟʥʘʦ ʿʝ ʦʜʛʦʚʦʨʥʦʩʪʠ ʧʦʿʝʜʠʥʘʯʥʠʭ ʧʦʜʩʠʩʪʝʤʘ ʠ 

ʠʜʝʥʪʠʬʠʢʦʚʘʦ ʿʝ ʦʙʣʘʩʪʠ ʣʦʰʠʭ ʧʝʨʬʦʨʤʘʥʩʠ, ʧʨʠʤʝʥʦʤ ʤʘʪʨʠʮʝ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʘ ʫʟʠʤʘ ʫ ʦʙʟʠʨ ʩʚʝ ʧʦʜʩʠʩʪʝʤʝ ʠ ʩʚʝ ʢʦʨʘʢʝ ʫ 

ʧʨʦʠʟʚʦʜʥʦʤ ʧʨʦʮʝʩʫ; 

Á Uyar (2008) ʿ ʝ ʧʨʝʜʣʦʞʠʦ ʧʨʠʩʪʫʧ ʙʘʟʠʨʘʥ ʥʘ ʜʝˀʝˁʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʥʘ ʜʚʝ ʦʩʥʦʚʥʝ ʛʨʫʧʝ: ʫʣʦʞʝʥʠ ʥʦʚʘʮ (ʢʦʿʠ ʩʝ ʠʟʿʝʜʥʘʯʘʚʘ ʩʘ ʪʨʦʰʢʦʚʠʤʘ 

ʧʨʝʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʝ) ʠ ʠʟʛʫʙˀʝʥʠ ʥʦʚʘʮ (ʢʦʿʠ ʩʝ ʠʟʿʝʜʥʘʯʘʚʘ ʩʘ 

ʪʨʦʰʢʦʚʠʤʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ). ʋ ʦʚʦʤ ʧʨʠʩʪʫʧʫ, ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʩʝ 

ʢʘʪʝʛʦʨʠʟʫʿʫ ʧʨʝʤʘ ʬʫʥʢʮʠʿʘʤʘ ʠʣʠ ʘʢʪʠʚʥʦʩʪʠʤʘ, ʧʨʝ ʥʝʛʦ ʧʨʝʤʘ 

ʧʦʜʩʠʩʪʝʤʠʤʘ.  

 

ʀʘʢʦ ʧʦʩʪʦʿʠ ʚʠʰʝ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʧʨʝʜʣʦʛʘ ʟʘ ˁʠʭʦʚʘ 

ʧʦʙʦˀʰʘˁʘ, ʚʝ˂ʠʥʘ ʧʨʠʩʪʫʧʘ ʘʥʘʣʠʟʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʙʘʟʠʨʘʥʘ ʿʝ ʥʘ PAF 

ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ (Plunket & Dale, 1987; Hwang & Aspinwal, 1996; Machowski & Dale, 

1998; Sandoval-Ch§vez & Beruvides, 1998; Desai, 2008). ʈʘʟʣʦʛ ʟʘʰʪʦ ʿʝ ʦʚʘ 

ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʦʧʩʪʘʣʘ ʪʦʣʠʢʦ ʜʫʛʦ ʚʝʨʦʚʘʪʥʦ ʿʝ ʪʘʿ ʰʪʦ ʦʥʘ ʧʨʝʜʩʪʘʚˀ ʘ ʚʝʦʤʘ 
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ʣʦʛʠʯʥʫ ʠ ʣʘʢʦ ʨʘʟʫʤˀʠʚʫ ʰʝʤʫ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (Austenfeld, 

2005).      

 

 

3.3. ʅʠʚʦ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ 

 

ɸʤʝʨʠʯʢʦ ʤʠʥʠʩʪʘʨʩʪʚʦ ʦʜʙʨʘʥʝ ʠʟʜʘʣʦ ʿʝ 1963. ʛʦʜʠʥʝ ɺʦʿʥʠ ʩʪʘʥʜʘʨʜ MIL-Q-

9858A ʢʦʿʠʤ ʩʝ ʟʘʭʪʝʚʘʣʦ ʦʜ ʤʥʦʛʠʭ ʿʘʚʥʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ ʜʘ ʫʟʠʤʘʿʫ ʫ ʦʙʟʠʨ 

ʪʨʦʰʢʦʚʝ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʢʚʘʣʠʪʝʪʦʤ. ʀʘʢʦ ʿʝ ʦʚʘʿ ʜʦʢʫʤʝʥʪ ʧʦʤʦʛʘʦ ʜʘ ʩʝ 

ʧʘʞˁʘ ʬʦʢʫʩʠʨʘ ʥʘ ʟʥʘʯʘʿ ʫʪʚʨʹʠʚʘˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʦʥ ʿʝ ʦʙʝʟʙʝʹʠʚʘʦ 

ʩʘʤʦ ʦʧʰʪʠ ʧʨʠʩʪʫʧ ʧʨʠʤʝʥʠ ʩʠʩʪʝʤʘ ʦʚʠʭ ʪʨʦʰʢʦʚʘ. ʉʚʘʢʘʢʦ, ʦʥ ʿʝ ʧʦʚʝ˂ʘʦ 

ʥʠʚʦ ʠʥʪʝʨʝʩʦʚʘˁʘ ʟʘ ʦʙʣʘʩʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʀʩʪʦʚʨʝʤʝʥʦ, ʂʦʤʠʪʝʪ ʟʘ 

ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ (ASQ), ʦʬʦʨʤˀʝʥ 1961. ʛʦʜʠʥʝ, ʧʨʚʝʥʩʪʚʝʥʦ ʜʘ ʢʨʦʟ 

ʫʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠʩʪʘʢʥʝ ʟʥʘʯʘʿ ʢʚʘʣʠʪʝʪʘ ʧʨʦʠʟʚʦʜʘ ʟʘ ʫʩʧʝʭ 

ʧʦʩʣʦʚʘˁʘ, ʧʦʩʪʘʦ ʿʝ ʘʫʪʦʨʠʪʘʪʠʚʘʥ ʧʦʢʨʝʪʘʯ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 

ɺʝʨʦʚʘʪʥʦ ʜʝʣʠʤʠʯʥʦ ʢʘʦ ʨʝʟʫʣʪʘʪ ʪʦʛʘ, ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʦʯʠˁʘʣʠ ʩʫ 

ʧʨʠʤʘʨʥʦ ʜʘ ʩʝ ʫʪʚʨʹʫʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ ʫ ʧʨʦʠʟʚʦʜʥʠʤ ʜʝʣʘʪʥʦʩʪʠʤʘ. ʄʝʹʫʪʠʤ, 

ʢʘʩʥʠʿʝ ʿʝ ʧʦʯʝʣʦ ʜʘ ʩʝ ʧʨʝʧʦʟʥʘʿʝ ʚʝ˂ʝ ʠʥʪʝʨʝʩʦʚʘˁʝ ʟʘ ʦʚʫ ʦʙʣʘʩʪ ʫ ʧʨʘʢʩʠ ʠ ʦʜ 

ʩʪʨʘʥʝ ʫʩʣʫʞʥʠʭ ʜʝʣʘʪʥʦʩʪʠ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʿʘʚʥʠ ʩʝʢʪʦʨ (European Commission, 

2012). 

 

ʋʧʨʢʦʩ ʪʦʤʝ ʰʪʦ ʧʨʝʪʭʦʜʥʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʚʘʞʘʥ ʘʩʧʝʢʘʪ ʦʞʠʚˀʘʚʘˁʘ ʢʫʣʪʫʨʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʦʪʘʣʥʦʛ ʢʚʘʣʠʪʝʪʘ (Kumar & 

Brittain, 1995; Dahlgaard et al., 1998, Mandal & Shah, 2002; Dahlgaard & Dahlgaard-

Park, 2006), ʠ ʜʘˀʝ ʿʝ ʧʦʩʪʦʿʘʦ ʟʥʘʯʘʿʘʥ ʙʨʦʿ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʩʫ ʟʘʥʝʤʘʨʠʚʘʣʝ 

ʦʚʘʿ ʘʩʧʝʢʪ (Tye et al., 2011). ʉʘʤʦ ʤʘʣʠ ʙʨʦʿ ˁʠʭ ʟʘʠʩʪʘ ʩʫ ʤʝʨʠʣʝ ʨʝʟʫʣʪʘʪʝ 

ʧʨʦʛʨʘʤʘ ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ (Schiffauerova & Thomson, 2006). ʄʘˁʝ ʬʠʨʤʝ 

ʚʨʣʦ ʯʝʩʪʦ ʥʠʩʫ ʠʤʘʣʝ ʥʠʢʘʢʚʝ ʝʚʠʜʝʥʮʠʿʝ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ, ʧʘ ʯʘʢ ʥʠʩʫ 

ʥʠ ʧʦʢʫʰʘʚʘʣʝ ʜʘ ʧʨʘʪʝ ʦʚʝ ʪʨʦʰʢʦʚʝ (Porter & Rayner, 1992). ɺʝ˂ʝ ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʫʛʣʘʚʥʦʤ ʩʫ ʠʩʪʠʮʘʣʝ ʜʘ ʧʨʦʮʝˁʫʿʫ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ (Chen, 1992; Schmahl et 

al., 1997). ʉʪʦʛʘ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʿʦʰ ʫʚʝʢ 

ʥʠʿʝ ʙʠʦ ʰʠʨʦʢʦ ʧʨʠʤʝˁʠʚʘʥ, ʰʪʦ ʩʝ ʫ ʠʟʚʝʩʥʦʿ ʤʝʨʠ ʠ ʥʘʩʪʘʚʠʣʦ ʢʘʦ ʧʨʘʢʩʘ 
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(Rodchua, 2006; Schiffauerova & Thomson, 2006b; Sower et al., 2007; Vaxivandes et 

al., 2009). ʇʦʩʝʙʥʦ ʩʝ ʠʩʪʠʯʝ ʥʝʜʦʩʪʘʪʘʢ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʩʚʨʭʫ 

ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ ʠ ʧʦʙʦˀʰʘʚʘˁʘ ʧʨʦʮʝʩʘ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʥʝʢʝ ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʫʪʚʨʹʫʿʫ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, ʘʣʠ ʥʝ ʠʟʚʝʰʪʘʚʘʿʫ ʦ ˁʠʤʘ ʩʠʩʪʝʤʘʪʠʯʥʦ ʠʣʠ ʥʝ 

ʢʦʨʠʩʪʝ ʦʚʝ ʠʟʚʝʰʪʘʿʝ ʘʜʝʢʚʘʪʥʦ, ʫ ʩʚʨʭʫ ʧʦʙʦˀʰʘʚʘˁʘ (Tatikonda & Tatikonda, 

1996; Mandal & Shah, 2002; Cheah et al., 2011; Chopra & Garg, 2012).  

 

ʆʚʘʢʚʦ ʩʪʘˁʝ ʫ ʧʨʘʢʩʠ ʧʦʪʚʨʹʝʥʦ ʿʝ ʢʨʦʟ ʙʨʦʿʥʝ ʩʪʫʜʠʿʝ ʢʦʿʝ ʩʫ ʩʧʨʦʚʝʜʝʥʝ ʦʜ 

ʩʪʨʘʥʝ ʘʫʪʦʨʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʟʝʤʘˀʘ (Krsmanovic et al., 2014). ʍʨʦʥʦʣʦʰʢʠ 

ʧʦʩʤʘʪʨʘʥʦ, ʿʦʰ ʿʝ Mensforth (1971) ʠʩʪʘʢʘʦ ʨʘʟʦʯʘʨʝˁʝ ʥʘʯʠʥʦʤ ʥʘ ʢʦʿʠ ʧʦʿʝʜʠʥʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʧʨʠʢʫʧˀʘʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ ʧʦʜʘʪʢʝ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ. ʅʘʢʦʥ 

ʪʦʛʘ, ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʫ ʦʙʘʚʠʣʠ Roche (1981) ʠ Duncalf & Dale (1985), ʫʢʘʟʘʣʘ 

ʩʫ ʥʘ ʪʦ ʜʘ ʩʘʤʦ ʿʝʜʥʘ ʪʨʝ˂ʠʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʧʨʠʢʫʧˀʘ ʧʦʜʘʪʢʝ ʦ ʦʚʠʤ 

ʪʨʦʰʢʦʚʠʤʘ. ɸʫʩʪʨʘʣʠʿʩʢʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʢʚʘʣʠʪʝʪʘ (AOQC, 1980) ʠ 

Sohal (et al., 1992) ʜʦʰʣʠ ʩʫ ʜʦ ʧʦʜʘʪʢʘ ʜʘ ʤʥʦʛʝ ʘʫʩʪʨʘʣʠʿʩʢʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʥʝ 

ʫʟʠʤʘʿʫ ʫ ʦʙʟʠʨ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ. ʉʣʠʯʥʦ, Porter & Rayner (1992) ʠʩʪʨʘʞʠʣʠ ʩʫ 

ʜʚʘʜʝʩʝʪ ʦʨʛʘʥʠʟʘʮʠʿʘ ʫ ɽʥʛʣʝʩʢʦ,ʿ ʦʨʠʿʝʥʪʠʩʘʥʠʭ ʢʘ ʢʚʘʣʠʪʝʪʫ ʠ ʟʘʢˀʫʯʠʣʠ ʜʘ 

ʩʚʝʛʘ 35% ˁʠʭ ʫʣʘʞʝ ʙʠʣʦ ʢʘʢʘʚ ʥʘʧʦʨ ʜʘ ʧʨʘʪʠ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ. ʋ ʠʩʪʦ 

ʚʨʝʤʝ, ʠʩʪʨʘʞʠʚʘˁʝ ʥʘʜ ʘʤʝʨʠʯʢʠʤ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʫʢʘʟʘʣʦ ʿʝ ʥʘ 38% ʦʥʠʭ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʠʩʪʠʯʫ ʜʘ ʠʤʘʿʫ ʦʨʛʘʥʠʟʦʚʘʥ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ (Chen, 1992), ʜʦʢ ʿʝ ʦʚʘʢʚʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ ʫ ɸʫʩʪʨʘʣʠʿʠ 42% (Sohal et al., 

1992). ʀʟʚʝʰʪʘʿ ʢʦʿʠ ʩʫ ʦʙʿʘʚʠʣʠ Berry & Parasuraman (1992) ʧʦʢʘʟʫʿʝ ʜʘ, ʠʘʢʦ 

ʤʥʦʛʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʨʘʟʫʤʝʿʫ ʟʥʘʯʘʿ ʢʚʘʣʠʪʝʪʘ, ʦʥʝ ʠ ʜʘˀʝ ʥʝ ʚʨʰʝ ʧʨʦʮʝʥʫ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʅʘʢʦʥ ʪʦʛʘ, Ross (1993) ʿʝ ʫʢʘʟʘʦ ʥʘ ʤʘʣʦ ʧʦʙʦˀʰʘˁʝ 

ʠʩʪʠʯʫ˂ʠ ʜʘ ʿʝ 48% ʦʨʛʘʥʠʟʘʮʠʿʘ ʫʩʚʦʿʠʣʦ ʧʨʘʢʩʫ ʠʟʚʝʰʪʘʚʘˁʘ ʦ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ. Gupta & Campbell (1995) ʜʦʥʝʣʠ ʩʫ ʟʘʢˀʫʯʘʢ, ʠʟ ʜʚʘ ʩʧʨʦʚʝʜʝʥʘ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʜʘ ʩʘʤʦ 33-40% ʦʨʛʘʥʠʟʘʮʠʿʘ ʧʨʘʪʠ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ. 

ʀʩʪʨʘʞʠʚʘˁʝ ʢʦʿʝ ʩʫ ʩʧʨʦʚʝʣʠ Viger & Anandarajan (1996) ʫʢʘʟʫʿʝ ʥʘ ʪʦ ʜʘ ʩʚʝʛʘ 

ʦʢʦ ʧʦʣʦʚʠʥʝ ʠʩʪʨʘʞʠʚʘʥʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ ʫʪʚʨʹʫʿʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, 

ʧʦʪʚʨʜʠʚʰʠ ʪʠʤʝ ʜʘ ʠ ʜʘˀʝ ʥʝ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʥʠʚʦ ʙʘʚˀʝˁʘ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ. ʉʣʠʯʥʦ ʠʩʪʨʘʞʠʚʘˁʝ ʩʧʨʦʚʝʣʠ ʩʫ Kumar & Brittain (1995) ʫ 250 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʠʟ ʧʨʦʠʟʚʦʜʥʦʛ ʩʝʢʪʦʨʘ, ʩʘ ʚʠʰʝ ʦʜ 50 ʟʘʧʦʩʣʝʥʠʭ. ʊʦ ʠʩʪʨʘʞʠʚʘˁʝ 
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ʧʦʢʘʟʘʣʦ ʿʝ ʥʝʰʪʦ ʧʦʙʦˀʰʘʥʫ ʩʠʪʫʘʮʠʿʫ, ʛʜʝ 78% ʦʨʛʘʥʠʟʘʮʠʿʘ ʧʨʠʢʫʧˀʘ 

ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʠ ʛʜʝ 59% ˁʠʭ ʠʩʪʠʯʝ ʜʘ ʧʨʝʟʝʥʪʫʿʫ 

ʧʦʜʘʪʢʝ ʦ ʦʚʠʤ ʪʨʦʰʢʦʚʠʤʘ ʥʘ ʩʘʩʪʘʥʮʠʤʘ ʠ ʧʨʝʠʩʧʠʪʠʚʘˁʠʤʘ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ. ʄʝʹʫʪʠʤ, ʦʚʦ ʥʝ ʚʘʞʠ ʟʘ ʩʚʘ ʠʩʪʨʘʞʠʚʘˁʘ ʪʦʛ ʧʝʨʠʦʜʘ. ʅʘ 

ʧʨʠʤʝʨ, Gryna & Krause (1996) ʧʨʦʮʝʥʠʣʠ ʩʫ ʜʘ 40% ʧʨʦʠʟʚʦʜʥʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ 

ʚʨʰʠ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. Kumar (et al., 1998) ʿʝ ʠʩʪʘʢʘʦ ʜʘ ʩʘʤʦ ʦʢʦ 

ʧʦʣʦʚʠʥʝ ʦʨʛʘʥʠʟʘʮʠʿʘ ʚʦʜʠ ʨʘʯʫʥʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ. Shah & FitzRoy 

(1998) ʦʙʿʘʚʠʣʠ ʩʫ ʠʩʪʨʘʞʠʚʘˁʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʘ ʩʫ ʩʧʨʦʚʝʣʠ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʜʨʞʘʚʘʤʘ, ʛʜʝ ʩʫ ʩʝ ʬʦʢʫʩʠʨʘʣʠ ʥʘ ʧʨʠʢʫʧˀʘˁʝ ʠ ʚʨʝʜʥʦʚʘˁʝ 

ʠʩʢʫʩʪʘʚʘ ʫ ʚʝʟʠ ʩʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ. ʇʨʠ ʪʦʤʝ ʩʫ ʟʘʢˀʫʯʠʣʠ ʜʘ ʢʦʥʮʝʧʪ 

ʠʟʚʝʰʪʘʚʘˁʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʠ ʜʘˀʝ ʥʠʿʝ ʰʠʨʦʢʦ ʧʨʠʤʝˁʠʚʘʥ ʦʜ ʩʪʨʘʥʝ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʫ ʙʠʣʦ ʢʦʤ ʜʝʣʫ ʩʚʝʪʘ. ʇʦʩʣʝ ʪʦʛʘ, ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʢʦʿʝ ʩʝ ʙʘʚʠʣʦ 

ʘʫʩʪʨʘʣʠʿʩʢʠʤ ʧʨʦʠʟʚʦʜʥʠʤ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ, ʩʧʨʦʚʝʜʝʥʠʤ ʦʜ ʩʪʨʘʥʝ Oliver & Qu 

(1999), ʥʘʟʥʘʯʝʥʦ ʿʝ ʜʘ ʦʜ 136 ʦʨʛʘʥʠʟʘʮʠʿʘ, 35 ˁʠʭ (26%) ʫʪʚʨʹʫʿʝ ʪʨʦʰʢʦʚʝ 

ʢʚʘʣʠʪʝʪʘ ʫ ʥʝʢʦʿ ʬʦʨʤʠ. ʄʝʹʫ ʦʩʪʘʣʦʤ 101 ʦʨʛʘʥʠʟʘʮʠʿʦʤ ʢʦʿʘ ʥʝ ʫʪʚʨʹʫʿʝ 

ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, 37 ʦʨʛʘʥʠʟʘʮʠʿʘ (27% ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʧʦʩʤʘʪʨʘʥʠʭ 

ʦʨʛʘʥʠʟʘʮʠʿʘ) ʠʩʪʘʢʣʝ ʩʫ ʜʘ ʧʣʘʥʠʨʘʿʫ ʜʘ ʠʤʧʣʝʤʝʥʪʠʨʘʿʫ ʧʨʦʛʨʘʤ ʠʟʚʝʰʪʘʚʘˁʘ ʦ 

ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ, ʜʦʢ 64 ʦʨʛʘʥʠʟʘʮʠʿʝ (47% ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʧʦʩʤʘʪʨʘʥʠʭ 

ʦʨʛʘʥʠʟʘʮʠʿʘ) ʥʝʤʘʿʫ ʥʠʢʘʢʚʝ ʧʣʘʥʦʚʝ ʫ ʚʝʟʠ ʩʘ ʦʚʘʢʚʦʤ ʧʨʘʢʩʦʤ. ʀʩʪʦʚʨʝʤʝʥʦ, 

ʠʩʪʨʘʞʠʚʘˁʝ ʩʧʨʦʚʝʜʝʥʦ ʫ ʉɸɼ ʫʢʘʟʫʿʝ ʜʘ ʦʢʦ 33% ʦʨʛʘʥʠʟʘʮʠʿʘ ʚʨʰʠ 

ʢʘʣʢʫʣʘʮʠʿʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (Harry & Schroeder, 2000). ʈʝʟʫʣʪʘʪʠ ʩʫ ʙʠʣʠ 

ʠʩʪʠ ʠ ʫ ɽʥʛʣʝʩʢʦʿ (Prickett & Rapley, 2001). ʅʝʢʦʣʠʢʦ ʩʪʫʜʠʿʘ ʥʘ ʦʚʫ ʪʝʤʫ 

ʩʧʨʦʚʝʜʝʥʦ ʿʝ ʠ ʫ ʀʥʜʠʿʠ. Nath (et al., 2003) ʿʝ ʟʘʢˀʫʯʠʦ ʜʘ ʿʝ ʥʠʚʦ ʩʚʝʩʪʠ ʦ 

ʟʥʘʯʘʿʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʦʚʝ ʟʝʤˀʝ ʚʝʦʤʘ ʥʠʟʘʢ, ʘʣʠ ʩʫ 

ʧʨʝʧʦʟʥʘʣʠ ʧʦʯʝʪʘʢ ʠ ʨʘʩʪ ʧʦʪʝʥʮʠʿʘʣʘ ʧʨʠʤʝʥʝ ʧʨʘʢʩʝ ʫʪʚʨʹʠʚʘˁʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ. ɼʦ ʩʣʠʯʥʠʭ ʟʘʢˀʫʯʘʢʘ ʜʦʰʣʘ ʿʝ ʠ Rosnah (2004) ʫ ʦʢʚʠʨʫ ʩʚʦʛ 

ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʦʛ ʤʝʹʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʫ ʄʘʣʝʟʠʿʠ. ʀ ʫ ʪʦʤ ʩʣʫʯʘʿʫ ʩʝ 

ʧʦʢʘʟʘʦ ʚʝʦʤʘ ʤʘʣʠ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʘʣʠ ʩʝ ʧʨʝʧʦʟʥʘʦ 

ʨʘʩʪʫ˂ʠ ʪʨʝʥʜ ˁʝʛʦʚʝ ʧʨʠʤʝʥʝ. 

 

ʂʘʜʘ ʿʝ ʨʝʯ ʦ ʧʦʿʝʜʠʥʠʤ ʥʦʚʠʿʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ, ʤʦʞʝ ʩʝ ʟʘʧʘʟʠʪʠ ʧʦʙʦˀʰʘˁʝ 

ʩʪʘˁʘ ʫ ʧʨʘʢʩʠ ʧʦ ʧʠʪʘˁʫ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʀʩʪʨʘʞʠʚʘˁʝ ʢʦʿʝ ʿʝ 
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ʩʧʨʦʚʝʦ Tye (et al., 2011) ʧʦʢʘʟʫʿʝ ʜʘ, ʦʜ 63 ʠʩʧʠʪʠʚʘʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ, 82% ˁʠʭ 

ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʥʘ ʥʝʢʠ ʥʘʯʠʥ. Ġatanov§ (et al., 2015) ʿʝ 

ʫʢʘʟʘʣʘ ʥʘ ʪʦ ʜʘ ʿʝ ʛʦʪʦʚʦ ʪʨʝ˂ʠʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ, ʥʝʘʢʪʠʚʥʠʭ ʧʦ ʧʠʪʘˁʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ. ʀʧʘʢ, ʜʘʥʘʩ ʥʝʤʘ ʤʥʦʛʦ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʙʠ ʧʦʪʚʨʜʠʣʘ ʜʘˀʠ ʦʚʘʢʘʚ 

ʪʨʝʥʜ.  

 

ʉʭʦʜʥʦ ʧʨʝʪʭʦʜʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʠ ʟʘʢˀʫʯʮʠʤʘ ʙʨʦʿʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ, ʤʦʞʝ ʩʝ 

ʠʩʪʘ˂ʠ ʜʘ ʩʠʩʪʝʤʠ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʜʘˀʝ ʥʠʩʫ ʰʠʨʦʢʦ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʫ ʧʨʘʢʩʠ, ʘʣʠ ʜʘ ʧʘʨʘʣʝʣʥʦ ʩʘ ʪʠʤ ʫ ʪʝʦʨʠʿʠ ʟʘʚʨʝʹʫʿʫ ʠʟʫʟʝʪʘʥ 

ʟʥʘʯʘʿ. ʉʠʩʪʝʤʠ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʥʠʩʫ ʧʦʜʨʘʟʫʤʝʚʘʥʘ ʧʨʘʢʩʘ ʯʘʢ 

ʥʠ ʤʝʹʫ ʜʦʙʠʪʥʠʮʠʤʘ Malcolm Baldridge ʥʘʛʨʘʜʝ ʟʘ ʢʚʘʣʠʪʝʪ (Vaxevanidis et al., 

2006). ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʤʥʦʛʠ ʧʨʠʤʝʨʠ ʧʦʪʚʨʹʫʿʫ ʜʘ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʠ ʧʦʙʦˀʰʘʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʜʦʚʦʜʝ ʜʦ ʟʥʘʯʘʿʥʦʛ ʩʤʘˁ ʝˁʘ ʫ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ ʦʨʛʘʥʠʟʘʮʠʿʘ (Vaxevanidis & Petropoulos, 2008). ʄʝʹʫʪʠʤ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ 

ʚʝʣʠʢʦ ʠʥʪʝʨʝʩʦʚʘˁʝ ʘʢʘʜʝʤʩʢʝ ʟʘʿʝʜʥʠʮʝ ʟʘ ʧʨʠʤʝʥʫ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʩʪʘˁʝ ʫ ʧʨʘʢʩʠ ʿʝ ʜʨʫʛʘʯʠʿʝ (Schiffauerova & Thomson, 2006b). ʈʘʟʣʦʛ ʪʦʤʝ ʿʝ ʪʘʿ 

ʰʪʦ ʩʫ ʤʥʦʛʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʥʝʩʚʝʩʥʝ ʩʪʚʘʨʥʝ ʰʪʝʪʝ ʢʦʿʫ ʤʦʛʫ ʧʨʦʫʟʨʦʢʦʚʘʪʠ 

(Sell®s et al., 2008). ɿʘʧʨʘʚʦ, ʦʨʛʘʥʠʟʘʮʠʿʝ ʨʝʪʢʦ ʠʤʘʿʫ ʨʝʘʣʥʫ ʧʨʝʜʩʪʘʚʫ ʦ ʪʦʤʝ 

ʢʦʣʠʢʦ ʥʦʚʮʘ ʛʫʙʝ ʟʙʦʛ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ (Abdelsalam & Gad, 2009). ʄʥʦʛʠ ʘʫʪʦʨʠ 

(ʥʧʨ. Crosby, 1979; Harrington, 1987; Campanella, 1999; Dale & Plunkett, 1999 ʠ ʜʨ.) 

ʠʩʪʠʯʫ ʜʘ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʣʘʢʦ ʤʦʛʫ ʠ ʜʘ ʧʨʝʤʘʰʝ 20% ʧʨʠʭʦʜʘ ʦʜ ʧʨʦʜʘʿʝ. 

ɿʘ ʤʥʦʛʝ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʦʚʠ ʪʨʦʰʢʦʚʠ ʢʨʝ˂ʫ ʩʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 10% ʜʦ 30% ʧʨʠʭʦʜʘ 

ʦʜ ʧʨʦʜʘʿʝ ʠʣʠ 25% ʜʦ 40% ʦʧʝʨʘʪʠʚʥʠʭ ʪʨʦʰʢʦʚʘ (Gryna - Jurans handbook, 

1988). ʀʘʢʦ ʫʪʚʨʹʠʚʘˁʝ ʠʟʥʦʩʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʥʠʿʝ ʿʝʜʥʦʩʪʘʚʥʘ ʦʙʣʘʩʪ ʟʘ 

ʤʝʥʘ˅ʝʨʝ, ʦʚʘ ʦʙʣʘʩʪ ʥʝ ʩʤʝ ʩʝ ʟʘʥʝʤʘʨʠʚʘʪʠ (Plunkett & Dale, 1987). 

 

ʋ ʧʦʿʝʜʠʥʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʿʝ ʧʨʝʧʦʟʥʘʪʦ ʜʘ ʥʠʚʦ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʚʘʨʠʨʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʿʝʜʠʥʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʿʘ, ʠʘʢʦ ʿʝ ʦʚʘʢʘʚ ʩʠʩʪʝʤ ʬʣʝʢʩʠʙʠʣʘʥ ʠ ʧʨʠʣʘʛʦʜˀʠʚ 

ʨʘʟʣʠʯʠʪʠʤ ʦʨʛʘʥʠʟʘʮʠʦʥʠʤ ʧʦʩʪʘʚʢʘʤʘ. ʋ ʪʦʤ ʩʤʠʩʣʫ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʿʝ ʥʠʚʦ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦʿ 
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ʚʝʟʠ ʩʘ ʚʝʣʠʯʠʥʦʤ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʘʦ ʠ ʟʨʝʣʦʰ˂ʫ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ, ʥʘ 

ʪʘʿ ʥʘʯʠʥ ʰʪʦ ʿʝ ʥʠʚʦ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʚʠʰʠ ʫʢʦʣʠʢʦ ʩʫ ʩʠʩʪʝʤʠ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ ʥʘ ʚʠʰʝʤ ʥʠʚʦʫ ʟʨʝʣʦʩʪʠ 

(Prickett & Rapley, 2001). ʅʠʚʦ ʟʨʝʣʦʩʪʠ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʥ 

ʿʝ ʢʨʦʟ Crosby-ʿʝʚʫ ʄʘʪʨʠʮʫ ʟʨʝʣʦʩʪʠ (Crosby, 1979), ʢʦʿʘ ʧʨʝʧʦʟʥʘʿʝ ʩʣʝʜʝ˂ʝ ʬʘʟʝ 

ʟʨʝʣʦʩʪʠ ʦʚʠʭ ʩʠʩʪʝʤʘ: (1) ʥʝʠʟʚʝʩʥʦʩʪ (ʝʥʛ. Uncertainty), ʬʘʟʘ ʙʝʟ ʦʨʛʘʥʠʟʦʚʘʥʠʭ 

ʘʢʪʠʚʥʦʩʪʠ; (2) ʙʫʹʝˁʝ (ʝʥʛ. ɸwakening); (3) ʧʨʦʩʚʝ˂ʝˁʝ (ʝʥʛ. Enlightenment); (4) 

ʤʫʜʨʦʩʪ (ʝʥʛ. Wisdom); (5) ʠʟʚʝʩʥʦʩʪ (ʝʥʛ. Certainty), ʩʘ ʧʦʙʦˀʰʘʚʘˁʝʤ ʢʚʘʣʠʪʝʪʘ 

ʢʘʦ ʨʝʜʦʚʥʠʤ ʧʨʦʮʝʩʦʤ ʢʦʿʠ ʩʝ ʨʝʘʣʠʟʫʿʝ ʫ ʢʦʥʪʠʥʫʠʪʝʪʫ, ʢʘʦ ʠ ʩʘ ʜʦʙʨʠʤ 

ʩʠʩʪʝʤʦʤ ʢʚʘʥʪʠʬʠʢʦʚʘˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʢʦʤʝ ʿʝ ʧʨʝʚʝʥʮʠʿʘ ʦʩʥʦʚʥʘ 

ʙʨʠʛʘ. ʇʨʘʪʝ˂ʠ Crosby-ʿʝʚʫ ʄʘʪʨʠʮʫ ʟʨʝʣʦʩʪʠ, Sansalvador & Brotons (2013) 

ʘʥʘʣʠʟʠʨʘʣʠ ʩʫ ʧʦʙʦˀʰʘˁʘ ʫ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʨʘʟʚʦʿ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ. Crosby-ʿʝʚʫ ʦʩʥʦʚʥʫ ʠʜʝʿʫ ʢʦʨʠʩʪʠʣʠ ʩʫ ʠ ʨʘʟʚʠʣʠ 

ʨʘʟʣʠʯʠʪʠ ʘʫʪʦʨʠ (ʥʧʨ. Mendes et al., 2016; Jovanovic & Filipovic, 2016). 

ʆʯʝʢʠʚʘʥʦ ʿʝ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʥʘ ʧʨʚʦʤ ʥʠʚʦʫ ʟʨʝʣʦʩʪʠ ʉʄʂ ʥʝ ʚʨʰʝ ʥʠʢʘʢʚʝ 

ʧʨʦʮʝʥʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʜʦʢ ʢʘʢʦ ʥʘʧʨʝʜʫʿʫ ʢʨʦʟ ʬʘʟʝ ʟʨʝʣʦʩʪʠ ʉʄʂ 

ʧʦʙʦˀʰʘʚʘʿʫ ʩʚʦʿ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʯʠʤʝ ʠ ʠʟʥʦʩʠ ʦʚʠʭ 

ʪʨʦʰʢʦʚʘ ʢʦʿʝ ʦʥʝ ʙʝʣʝʞʝ ʫ ʩʚʦʿʠʤ ʠʟʚʝʰʪʘʿʠʤʘ ʧʦʩʪʘʿʫ ʙʣʠʞʝ ʨʝʘʣʥʠʤ (Crosby, 

1979). 

 

ɿʘʢˀʫʯʮʠ ʫ ʚʝʟʠ ʩʘ ʚʘʨʠʨʘˁʠʤʘ ʫ ʥʠʚʦʠʤʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʤʝʹʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʤʦʛʫ ʩʝ ʜʦʥʝʪʠ ʠ ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ 

ʨʘʟʣʠʯʠʪʝ ʜʝʣʘʪʥʦʩʪʠ. ʈʝʟʫʣʪʘʪʠ ʜʦʩʪʫʧʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʩʝ 

ʫʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʯʝʰ˂ʝ ʚʨʰʠ ʫ ʦʙʣʘʩʪʠ ʝʣʝʢʪʨʦʥʠʢʝ ʠ ʜʨʫʛʠʭ 

ʚʠʩʦʢʦ-ʪʝʭʥʦʣʦʰʢʠʭ ʜʝʣʘʪʥʦʩʪʠ (Schiffauerova & Thomson, 2006b). ʅʘʢʦʥ ʪʦʛʘ, 

ʩʣʠʯʥʦ ʿʝ ʟʘʢˀʫʯʠʦ ʠ Tye (et al., 2011) ʜʘ ʚʝ˂ʠʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʘʢʪʠʚʥʦ 

ʧʨʠʤʝˁʫʿʫ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʠʧʘʜʘʿʫ ʜʝʣʘʪʥʦʩʪʠ 

ʝʣʝʢʪʨʦʥʠʢʝ ʠ ʝʣʝʢʪʨʦ ʠʥʜʫʩʪʨʠʿʝ. ʇʦʩʣʦʚʥʦ ʦʢʨʫʞʝˁʝ ʫ ʙʠʣʦ ʢʦʿʦʿ ʜʝʣʘʪʥʦʩʪʠ ʫ 

ʠʟʚʝʩʥʦʿ ʤʝʨʠ ʫʩʤʝʨʘʚʘ ʢʦʣʠʯʠʥʫ ʥʘʧʦʨʘ ʢʦʿʠ ʩʝ ʫʣʘʞʝ ʫ ʩʪʘʣʥʘ ʧʦʙʦˀʰʘʚʘˁʘ 

ʢʚʘʣʠʪʝʪʘ. ʉʪʦʛʘ, ʤʦʞʝ ʩʝ ʧʨʝʪʧʦʩʪʘʚʠʪʠ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʩʫ ʫ ʜʝʣʘʪʥʦʩʪʠʤʘ 

ʢʦʿʝ ʟʘʭʪʝʚʘʿʫ ʚʝʦʤʘ ʚʠʩʦʢ ʥʠʚʦ ʢʚʘʣʠʪʝʪʘ ʠʤʘʿʫ ʧʨʠʣʠʯʥʦ ʨʘʟʨʘʹʝʥʝ ʩʠʩʪʝʤʝ 

ʧʦʙʦˀʰʘʚʘˁʘ ʢʚʘʣʠʪʝʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (Schiffauerova & Thomson, 2006b).  
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ʀʘʢʦ ʩʝ ʩʠʩʪʝʤʠ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʠʤʘʨʥʦ ʧʨʠʤʝˁʫʿʫ ʫ 

ʧʨʦʠʟʚʦʜʥʠʤ ʜʝʣʘʪʥʦʩʪʠʤʘ, ʜʘʥʘʩ ʩʝ ʠʧʘʢ ʙʝʣʝʞʠ ʠ ʨʘʩʪʫ˂ʠ ʠʥʪʝʨʝʩ ʟʘ ʦʚʫ ʦʙʣʘʩʪ 

ʦʜ ʩʪʨʘʥʝ ʿʘʚʥʦʛ ʩʝʢʪʦʨʘ ʠ ʫʩʣʫʞʥʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ (European Commission, 2012). 

ʇʨʝʤʘ Grbac-ʫ (et al., 2015), ʨʘʟʫʤʝʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʧʦʟʥʘʪʦ ʿʝ ʢʘʦ 

ʧʨʝʜʫʩʣʦʚ ʟʘ ʩʤʘˁʝˁʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʫʩʧʝʭʘ ʧʨʦʿʝʢʘʪʘ ʨʘʟʚʦʿʘ ʩʦʬʪʚʝʨʘ, ʘʣʠ ʠ 

ʢʘʦ ʚʘʞʘʥ ʘʩʧʝʢʘʪ ʩʦʬʪʚʝʨʩʢʦʛ ʠʥʞʝˁʝʨʠʥʛʘ. ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʟʜʨʘʚʩʪʚʦ, 

ʟʘʢˀʫʯʮʠ ʜʦ ʢʦʿʠʭ ʩʫ ʜʦʰʣʠ  Uyar & Neyis (2015) ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʿʘʚʥʝ ʠ 

ʧʨʠʚʘʪʥʝ ʙʦʣʥʠʮʝ ʧʨʝʧʦʟʥʘʿʫ ʨʘʟʣʠʯʠʪʝ ʝʣʝʤʝʥʪʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʘʦ 

ʧʨʝʚʝʥʪʠʚʥʝ, ʪʨʦʰʢʦʚʝ ʧʨʦʮʝʥʝ ʠ ʪʨʦʰʢʦʚʝ ʠʥʪʝʨʥʠʭ ʠ ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. Vukoviĺ (et al., 2015) ʧʨʝʧʦʟʥʘʦ ʿʝ ʟʥʘʯʘʿ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ 

ʟʜʨʘʚʩʪʚʫ, ʪʘʢʦʹʝ ʧʦʩʤʘʪʨʘʥ ʢʨʦʟ PAF ʤʦʜʝʣ, ʠ ʧʨʝʜʣʦʞʠʦ ʿʝ ʫʧʦʪʨʝʙʫ ʥʝʢʦʣʠʢʦ 

ʤʝʪʦʜʘ ʟʘ ʤʝʥʘ˅ʤʝʥʪ ʦʚʠʭ ʪʨʦʰʢʦʚʘ ʫ ʥʘʤʝʨʠ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ˁʠʭʦʚʦ ʩʤʘˁʠʚʘˁʝ. 

Jafari & Rodchua (2014), ʩ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʠʩʪʘʢʣʠ ʩʫ ʫ ʩʚʦʿʠʤ ʩʪʫʜʠʿʘʤʘ ʜʘ ʠ ʤʥʦʛʝ 

ʛʨʘʹʝʚʠʥʩʢʝ ʢʦʤʧʘʥʠʿʝ ʧʦʢʫʰʘʚʘʿʫ ʜʘ ʨʘʟʚʠʿʫ ʤʝʪʦʜʝ ʟʘ ʝʬʝʢʪʠʚʥʦ ʩʤʘˁʠʚʘˁʝ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʆʥʠ ʩʫ ʪʘʢʦʹʝ ʠʩʪʨʘʞʠʣʠ ʬʘʢʪʦʨʝ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʫʩʧʝʭ ʫ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ ʧʨʦʙʣʝʤʝ ʢʦʿʠ ʩʝ 

ʫ ʧʨʘʢʩʠ ʿʘʚˀʘʿʫ ʧʨʠʣʠʢʦʤ ʦʚʠʭ ʥʘʧʦʨʘ. 

 

 

3.4. ʇʨʦʮʝʩ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 

ɼʦʩʪʫʧʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʩʚʝ ʚʝ˂ʠ ʙʨʦʿ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʨʘʟʣʠʯʠʪʠʭ ʚʝʣʠʯʠʥʘ ʧʨʝʣʘʟʠ ʩʘ ʨʝʘʢʪʠʚʥʦʛ ʧʨʠʩʪʫʧʘ, ʢʦʿʠ ʩʝ ʙʘʟʠʨʘ ʥʘ 

ʝʚʠʜʝʥʪʠʨʘˁʫ ʰʢʘʨʪʘ ʠ ʜʦʨʘʜʠ, ʥʘ ʧʨʦʘʢʪʠʚʥʠ ʧʨʠʩʪʫʧ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ, 

ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʠʤʝʥʫ ʩʦʬʠʩʪʠʮʠʨʘʥʠʭ ʧʨʦʛʨʘʤʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 

ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ ʦʚʘʢʚʠʭ ʧʨʦʛʨʘʤʘ ʟʘʭʪʝʚʘ ʢʦʥʪʠʥʫʠʨʘʥ ʨʘʜ ʥʘ ˁʝʛʦʚʦʤ 

ʦʜʨʞʘʚʘˁʫ ʠ ʧʦʙʦˀʰʘʚʘˁʫ, ʩʪʚʘʨʘʿʫ˂ʠ ʦʜ ˁʝʛʘ ʦʜʨʞʠʚʫ ʦʩʥʦʚʫ ʤʝʥʘ˅ʝʨʠʤʘ ʟʘ 

ʜʦʥʦʰʝˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʦʜʣʫʢʘ ʩʪʨʘʪʝʰʢʦʛ ʢʘʨʘʢʪʝʨʘ, ʢʘʦ ʠ ʟʘ ʩʪʘʣʥʦ 

ʧʦʙʦˀʰʘʚʘˁʝ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (Zymonik, 1998).  

 

ʇʦʩʪʦʿʠ ʥʝʢʦʣʠʢʦ ʰʝʤʘ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ. Campanella (1999), Evans & Lindsay (2005) ʠ Gupta & Campbell 
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(1995) ʜʝʪʘˀʥʦ ʩʫ ʧʨʠʢʘʟʘʣʠ ʤʦʛʫ˂ʝ ʢʦʨʘʢʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. Tye (et al., 2011) ʩʘʞʝʪʦ ʿʝ ʧʨʠʢʘʟʘʦ ʤʦʛʫ˂ʠ ʪʦʢ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʦʚʘʢʚʠʭ ʩʠʩʪʝʤʘ, ʢʘʢʦ ʿʝ ʠʩʪʘʢʥʫʪʦ ʫ ʪʘʙʝʣʠ 3.4. 

 

ʊʘʙʝʣʘ 3.4  

ɸʢʪʠʚʥʦʩʪʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʈɹ ɸʢʪʠʚʥʦʩʪ ʆʧʠʩ 

1.  ɺʝʨʠʬʠʢʘʮʠʿʘ ʢʦʨʠʩʪʠ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʟʘ ʦʨʛʘʥʠʟʘʮʠʿʫ 

ʇʨʠʢʘʟ ʠ ʘʥʘʣʠʟʘ ʬʠʥʘʥʩʠʿʩʢʠʭ ʧʦʜʘʪʘʢʘ ʢʘʢʦ ʙʠ 

ʩʝ ʦʜʨʝʜʠʦ ʦʧʰʪʠ ʥʠʚʦ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʫ 

ʧʦʩʤʘʪʨʘʥʦʤ ʤʦʤʝʥʪʫ ʝʛʟʠʩʪʠʨʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ 

ʦʨʛʘʥʠʟʘʮʠʦʥʦʤ ʩʠʩʪʝʤʫ. 

2.  ʇʨʠʜʦʙʠʿʘˁʝ ʧʦʩʚʝ˂ʝʥʦʩʪʠ ʠ 

ʧʦʜʨʰʢʝ ʦʜ ʩʪʨʘʥʝ 

ʤʝʥʘ˅ʤʝʥʪʘ 

ʇʨʦʮʝʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ 

ʢʦʨʠʩʪʠ ʟʘ ʦʨʛʘʥʠʟʘʮʠʿʫ ʢʦʿʝ ʙʠ ʩʝ ʤʦʛʣʝ 

ʧʨʝʜʩʪʘʚʠʪʠ ʤʝʥʘ˅ʤʝʥʪʫ. 

3.  ʌʦʨʤʠʨʘˁʝ ʪʠʤʘ ʉʘʯʠˁʘʚʘˁʝ ʪʠʤʘ ʟʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʙʠ 

ʦʙʫʭʚʘʪʠʦ ʟʘʧʦʩʣʝʥʝ ʠʟ ʮʝʣʝ ʦʨʛʘʥʠʟʘʮʠʿʝ. 

4.  ʀʟʙʦʨ ʩʝʛʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʢʘʦ ʧʨʦʪʦʪʠʧʘ 

ʆʚʘ ʘʢʪʠʚʥʦʩʪ ʟʘʭʪʝʚʘ ʜʝʪʘˀʥʝ ʧʨʠʤʝʨʝ. 

ʄʝʥʘ˅ʤʝʥʪʫ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʠʢʘʟʘʪʠ ʦʜʨʝʹʝʥʠ ʩʢʫʧ 

ʦʧʝʨʘʮʠʿʘ ʠʣʠ ʩʝʢʪʦʨ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʜʘ ʙʠ ʩʝ 

ʫʢʘʟʘʣʦ ʥʘ ʪʦ ʢʘʢʦ ʩʝ ʧʦʩʪʦʿʝ˂ʠ ʪʨʦʰʢʦʚʠ 

ʢʚʘʣʠʪʝʪʘ ʤʦʛʫ ʢʘʣʢʫʣʠʩʘʪʠ ʠ ʢʘʢʦ ʩʝ ʤʦʛʫ 

ʩʤʘˁʠʪʠ ʢʨʦʟ ʘʥʘʣʠʟʫ ʠ ʧʨʝʜʫʟʠʤʘˁʝ ʤʝʨʘ. 

5.  ʇʨʝʟʝʥʪʘʮʠʿʘ ʧʨʦʛʨʘʤʘ 

ʤʝʥʘ˅ʤʝʥʪʫ 

ʇʨʝʟʝʥʪʘʮʠʿʘ ʤʦʨʘ ʜʘ ʩʘʜʨʞʠ ʿʘʩʘʥ ʠ ʜʝʪʘˀʘʥ ʦʧʠʩ 

ʥʘʤʝʨʘʚʘʥʠʭ ʧʨʦʛʨʘʤʘ ʢʘʦ ʠ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʙʠ ʩʝ 

ʦʥʠ ʨʝʘʣʠʟʦʚʘʣʠ. 

6.  ʉʧʨʦʚʦʹʝˁʝ ʧʣʘʥʠʨʘʥʦʛ 

ʧʨʦʙʥʦʛ ʧʨʦʛʨʘʤʘ 

ʇʦʢʘʟʠʚʘˁʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʘ ʜʘ ʧʦʩʪʠʞʝ 

ʨʝʟʫʣʪʘʪʝ ʩʤʘˁʝˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 

ʋʢʘʟʠʚʘˁʝ ʤʝʥʘ˅ʤʝʥʪʫ ʥʘ ʧʦʪʨʝʙʫ ʟʘ ʥʘʩʪʘʚʢʦʤ 

ʩʧʨʦʚʦʹʝˁʘ ʧʨʦʛʨʘʤʘ. ɼʦʟʚʦˀʘʚʘˁʝ ʩʠʩʪʝʤʫ ʜʘ 

ʦʪʢʣʦʥʠ ʛʨʝʰʢʝ ʧʨʝ ʧʫʥʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ.  

7.  ʆʙʫʢʘ ʟʘʧʦʩʣʝʥʠʭ ʂˀʫʯʥʠ ʯʣʘʥʦʚʠ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʫ ʦʙʫʯʝʥʠ ʦ 

ʩʠʩʪʝʤʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʦ ʜʝʪʘˀʥʦʤ ʧʣʘʥʫ ʠ 

ʧʨʦʛʨʘʤʫ ˁʝʛʦʚʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ. 

8.  ʈʘʟʚʦʿ ʠʥʪʝʨʥʠʭ ʧʨʦʮʝʜʫʨʘ 

ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʠ ʘʥʘʣʠʟʫ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʆʧʠʩʫʿʝ ʩʝ ʩʚʘʢʠ ʝʣʝʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ 

ʙʠ ʪʨʝʙʘʣʦ ʘʥʘʣʠʟʠʨʘʪʠ ʠ ʜʝʬʠʥʠʰʝ ʩʝ ʢʘʢʦ ʠ ʢʘʜʘ 

ʙʠ ʩʪʚʘʨʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʫ 

ʘʥʘʣʠʟʠʨʘʥʠ. ɼʝʬʠʥʠʰʫ ʩʝ ʦʜʛʦʚʦʨʥʦʩʪʠ. 

9.  ʉʚʝʦʙʫʭʚʘʪʥʦ ʝʚʠʜʝʥʪʠʨʘˁʝ 

ʠ ʘʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ ʦ 

ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ 

ʇʦʜʘʮʠ ʩʝ ʧʨʠʢʫʧˀʘʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ʜʝʬʠʥʠʩʘʥʝ 

ʝʣʝʤʝʥʪʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʆʚʠ ʧʦʜʘʮʠ ʩʝ 

ʘʥʘʣʠʟʠʨʘʿʫ ʪʦʢʦʤ ʦʜʨʝʹʝʥʦʛ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʘ. 

10.  ʀʟʚʝʰʪʘʚʘˁʝ ʦ ʪʨʦʰʢʦʚʠʤʘ 
ʢʚʘʣʠʪʝʪʘ ʠ ʫʧʦʪʨʝʙʘ 

ʠʟʚʝʰʪʘʿʘ ʫ ʩʚʨʭʫ 

ʧʦʙʦˀʰʘʚʘˁʘ ʢʚʘʣʠʪʝʪʘ 

ʇʨʝʟʝʥʪʘʮʠʿʘ ʠʟʚʝʰʪʘʿʘ ʤʝʥʘ˅ʤʝʥʪʫ ʠ 

ʚʝʨʠʬʠʢʘʮʠʿʘ ʪʨʝʥʫʪʥʠʭ ʧʨʠʣʠʢʘ ʟʘ ʧʦʙʦˀʰʘˁʝ. 

ʇʦʜʨʘʟʫʤʝʚʘ ʠ ʧʦʥʦʚʥʫ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ, ʜʘ ʩʝ ʧʦʢʘʞʝ ʝʬʝʢʪʠʚʥʦʩʪ ʩʧʨʦʚʝʜʝʥʠʭ 

ʤʝʨʘ. 
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S rqvist (2001) ʿ ʝ ʰʝʤʘʪʩʢʠ ʧʨʠʢʘʟʘʦ ʪʦʢ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʨʦʟ ʩʣʝʜʝ˂ʝ ʯʝʪʠʨʠ ʬʘʟʝ, ʢʦʿʝ ʟʘʧʨʘʚʦ ʦʙʫʭʚʘʪʘʿʫ ʛʦʨʝ 

ʥʘʚʝʜʝʥʝ ʘʢʪʠʚʥʦʩʪʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ: 

 

ʇʨʠʧʨʝʤʘ

ɼʦʙʠʿʘˁʝ ʧʦʜʨh ʢʝ ʦʜ 

ʪʦʧ ʤʝʥʘ˅ʤʝʥʪʘ, ʦʙʫʢʘ 

ʟʘʧʦʩʣʝʥʠʭ ʠ ʩʣ.

ʇʣʘʥʠʨʘˁʝ

ɼʝʬʠʥʠʩʘˁʝ 

ʩʪʨʫʢʪʫʨʝ ʧʨʦʛʨʘʤʘ

ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ

ɸʥʘʣʠʟʘ ʠ ʧʨʠʤʝʥʘ 

ʤʦʜʝʣʘ ʪʨʦh ʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ

ʇʨʘ˂ʝˁʝ

ɸʥʘʣʠʟʠʨʘˁʝ, 

ʠʟʚʝhʪʘʚʘˁʝ ʠ 

ʝʚʘʣʫʘʮʠʿʘ ʧʦʜʘʪʘʢʘ
 

ʉʣʠʢʘ 3.7 

ʊʦʢ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 (S rqvist, 2001) 

 

ɼʦʩʘʜʘʰˁʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʥʠʿʝ ʟʘʥʝʤʘʨʠʚ ʙʨʦʿ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʥʘ 

ʥʝʢʠ ʥʘʯʠʥ ʝʚʠʜʝʥʪʠʨʘʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, ʘʣʠ ʜʘ ʥʝ ʧʦʩʪʦʿʠ 

ʤʥʦʛʦ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʅʝ ʧʦʩʪʦʿʠ ʤʥʦʛʦ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʝʬʝʢʪʠʚʥʦ ʠ ʩʠʩʪʝʤʘʪʠʯʥʦ ʢʦʨʠʩʪʝ ʠʟʚʝʰʪʘʿʝ ʦ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ ʫ ʩʚʨʭʫ ʧʦʙʦˀʰʘʚʘˁʘ. ʀʟʚʝʰʪʘʿʠ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʧʦʤʘʞʫ 

ʤʝʥʘ˅ʝʨʠʤʘ ʜʘ ʫʦʯʝ ʟʥʘʯʘʿ ʩʧʨʝʯʘʚʘˁʘ ʧʦʿʘʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫ ʢʦʥʪʝʢʩʪʫ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʝ ʦʥʝ ʩʪʚʘʨʘʿʫ (Wang et al., 2008). ʋʩʣʝʜ ʥʝʘʜʝʢʚʘʪʥʦʛ 

ʠʟʚʝʰʪʘʚʘˁʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ, ʤʝʥʘ˅ʝʨʠ ʥʝ ʨʘʟʚʠʿʘʿʫ ʩʚʝʩʪ ʦ ˁʠʭʦʚʦʤ 

ʟʥʘʯʘʿʫ (Vukcevic, 2008). ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʨʦʙʣʝʤʠ ʢʚʘʣʠʪʝʪʘ ʤʦʛʫ ʩʝ ʨʝʰʘʚʘʪʠ 

ʩʧʨʦʚʦʹʝˁʝʤ ʧʦʪʨʝʙʥʠʭ ʫʧʨʘʚˀʘʯʢʠʭ ʤʝʨʘ, ʦʜʥʦʩʥʦ ʤʝʨʘ ʧʦʙʦˀʰʘˁʘ, ʥʘ ʦʩʥʦʚʫ 

ʠʟʚʝʰʪʘʿʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ.  

 

ɸʨʩʦʚʩʢʠ (2002) ʠʩʪʠʯʝ ʜʘ ʚʝ˂ʠʥʘ ʦʚʘʢʚʠʭ ʩʠʩʪʝʤʘ ʥʝ ʜʘʿʝ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ 

ʨʝʟʫʣʪʘʪʝ ʥʘʿʯʝʰ˂ʝ ʿʝʨ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʫʚʠʰʝ ʦʧʰʪʘ, ʠʣʠ ʩʫʚʠʰʝ ʧʦʿʝʜʥʦʩʪʘʚˀʝʥʘ 

ʨʝʰʝˁʘ ʢʦʿʘ ʥʝ ʨʘʟʤʘʪʨʘʿʫ ʢˀʫʯʥʝ ʧʨʦʮʝʩʝ ʠʣʠ ʩʫ ʜʦʜʝˀʝʥʠ ʬʫʥʢʮʠʿʠ ʢʦʿʘ ʥʝ 

ʤʦʞʝ ʩʘʤʦʩʪʘʣʥʦ ʜʘ ʠʭ ʧʨʠʤʝˁʫʿʝ. ʀʩʪʠ ʘʫʪʦʨ ʠʩʪʠʯʝ ʜʘ ʩʝ, ʠʟ ʦʚʠʭ ʨʘʟʣʦʛʘ, 

ʥʘʧʦʨ ʥʘʿʧʨʝ ʪʨʝʙʘ ʫʩʤʝʨʠʪʠ ʢʘ ʬʦʨʤʠʨʘˁʫ ʘʜʝʢʚʘʪʥʦʛ ʪʠʤʘ ʯʠʿʠ ʿʝ ʦʩʥʦʚʥʠ 

ʟʘʜʘʪʘʢ ʜʘ ʦʧʝʨʘʪʠʚʥʦ ʚʦʜʠ ʧʨʦʿʝʢʘʪ ʨʘʟʚʦʿʘ ʠ ʧʨʠʤʝʥʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 
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Rodchua (2006) ʿʝ ʪʘʢʦʹʝ ʠʩʪʘʢʘʦ ʦʜʨʝʹʝʥʝ ʬʘʢʪʦʨʝ ʢʦʿʠ ʟʥʘʯʘʿʥʠʿʝ ʜʦʧʨʠʥʦʩʝ 

ʫʩʧʝʰʥʦʿ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʊʦ ʩʫ: 

Á ʇʦʜʨʰʢʘ ʤʝʥʘ˅ʤʝʥʪʘ: ʋʣʦʛʘ ʤʝʥʘ˅ʤʝʥʪʘ ʿʝ ʜʘ ʫʩʧʦʩʪʘʚʠ ʦʨʛʘʥʠʟʘʮʠʦʥʫ 

ʢʫʣʪʫʨʫ ʢʦʿʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʧʨʝʚʝʥʪʠʚʥʦʤ ʜʝʣʦʚʘˁʫ, ʫʤʝʩʪʦ ʥʘ ʢʦʨʝʢʮʠʿʘʤʘ, 

ʜʘ ʦʨʛʘʥʠʟʫʿʝ ʘʢʪʠʚʥʦʩʪʠ ʫ ʚʝʟʠ ʩʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ, ʜʘ ʧʦʜʩʪʠʯʝ 

ʨʝʜʦʚʥʝ ʜʠʩʢʫʩʠʿʝ ʦ ʥʘʧʨʝʪʢʫ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠʭ ʧʨʦʛʨʘʤʘ, ʢʘʦ ʠ ʜʘ 

ʦʙʝʟʙʝʜʠ ʧʨʠʣʠʢʝ ʟʘ ʫʯʝˁʝ ʠ ʥʘʧʨʝʜʦʚʘˁʝ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ. ɼʘ ʙʠ ʩʝ 

ʦʙʝʟʙʝʜʠʣʘ ˁʠʭʦʚʘ ʧʦʜʨʰʢʘ, ʚʠʰʠ ʤʝʥʘ˅ʤʝʥʪ ʤʦʨʘ ʜʘ ʨʘʟʫʤʝ ʫʪʠʮʘʿ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʧʨʦʛʨʘʤʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʥʘ ʫʰʪʝʜʝ ʫ ʥʦʚʮʫ; 

Á ɽʬʝʢʪʠʚʥʝ ʤʝʪʦʜʝ ʠ ʘʣʘʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ: ʄʝʪʦʜʝ ʠ ʘʣʘʪʠ ʢʦʿʠ ʩʝ 

ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʧʨʠʣʠʢʦʤ ʧʨʠʢʫʧˀʘˁʘ ʠ ʘʥʘʣʠʟʝ ʧʦʜʘʪʘʢʘ ʚʝʦʤʘ ʩʫ ʚʘʞʥʠ 

ʟʘ ʜʦʙʠʿʘˁʝ ʪʘʯʥʠʭ ʠ ʢʦʤʧʣʝʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ. ʉʚʘʢʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʠʤʘ 

ʜʨʫʛʘʯʠʿʫ ʩʪʨʫʢʪʫʨʫ ʧʘ ʩʪʦʛʘ ʙʠ ʤʝʥʘ˅ʝʨʠ ʢʚʘʣʠʪʝʪʘ ʪʨʝʙʘʣʦ ʜʘ ʜʝʬʠʥʠʰʫ 

ʩʠʩʪʝʤ ʠ ʤʝʪʦʜʦʣʦʛʠʿʫ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʦʜʛʦʚʘʨʘʿʫ 

ʧʦʪʨʝʙʘʤʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ ʢʦʿʠ ʤʦʛʫ ʜʘ ʦʩʪʚʘʨʫʿʫ ʩʘʨʘʜˁʫ ʩʘ ʩʝʢʪʦʨʦʤ 

ʨʘʯʫʥʦʚʦʜʩʪʚʘ ʠ ʬʠʥʘʥʩʠʿʘ; 

Á ʈʘʟʫʤʝʚʘˁʝ ʢʦʥʮʝʧʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ: ʅʝʜʦʩʪʘʪʘʢ ʟʥʘˁʘ ʦ 

ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʜʦʚʦʜʠ ʜʦ ʥʝʫʩʧʝʭʘ ʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʧʨʦʛʨʘʤʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ɺʘʞʥʦ ʿʝ ʜʘ ʩʚʘʢʠ ʧʦʿʝʜʠʥʘʮ ʨʘʟʫʤʝ ʢʦʥʮʝʧʪ ʠ 

ʝʣʝʤʝʥʪʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ ʜʘ ʙʫʜʝ ʫʧʦʟʥʘʪ ʩʘ ʤʝʪʦʜʘʤʘ ʠ ʘʣʘʪʠʤʘ 

ʢʦʠʿ ʩʝ ʢʦʨʠʩʪʝ ʧʨʠʣʠʢʦʤ ʧʨʠʢʫʧˀʘˁʘ ʠ ʘʥʘʣʠʟʝ ʧʦʜʘʪʘʢʘ ʦ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ; 

Á ʉʘʨʘʜˁʘ ʠʟʤʝʹʫ ʩʝʢʪʦʨʘ: ʇʦʩʝʙʥʦ ʩʝ ʠʩʪʠʯʝ ʩʘʨʘʜˁʘ ʩʘ ʩʝʢʪʦʨʦʤ 

ʨʘʯʫʥʦʚʦʜʩʪʚʘ ʠ ʬʠʥʘʥʩʠʿʘ. ʈʫʢʦʚʦʜʠʦʮʠ ʩʝʢʪʦʨʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʨʘʟʫʤʝʿʫ ʠ 

ʧʨʠʭʚʘʪʝ ʧʨʦʛʨʘʤʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʜʘ ʫʯʝʩʪʚʫʿʫ ʫ ˁʠʭʦʚʦʿ 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ ʠ ʘʥʘʣʠʟʠ ʠ ʜʘ ʠʤʘʿʫ ʧʦʟʠʪʠʚʘʥ ʩʪʘʚ ʧʨʝʤʘ ʧʦʙʦˀʰʘʚʘˁʫ 

ʢʚʘʣʠʪʝʪʘ. ʆʩʠʤ ʪʦʛʘ, ʚʘʞʥʘ ʿʝ ʫʢˀʫʯʝʥʦʩʪ ʩʚʠʭ ʟʘʧʦʩʣʝʥʠʭ ʿʝʨ ʫʢʦʣʠʢʦ ʩʫ 

ʦʥʠ ʟʘʜʦʚʦˀʥʠʿʠ ʩʚʦʿʠʤ ʧʦʩʣʦʤ ʠ ʫʢʦʣʠʢʦ ʚʨʝʜʥʫʿʫ ʧʨʝʚʝʥʪʠʚʥʦ 

ʜʝʣʦʚʘˁʝ, ʪʦ ˂ʝ ʠ ʠʟʣʘʟʠ ʠʟ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʫ ʚʝ˂ʦʿ ʤʝʨʠ 

ʟʘʜʦʚʦˀʠʪʠ ʟʘʭʪʝʚʝ ʢʦʨʠʩʥʠʢʘ ʠ ʩʤʘˁʠʪʠ ʪʨʦʰʢʦʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ.   
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3.5. ʇʨʠʤʝʥʘ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ 

 

ʂʨʘʪʘʢ ʦʧʠʩ ʩʣʫʯʘʿʝʚʘ ʫʩʧʝʰʥʝ ʧʨʠʤʝʥʝ ʨʘʟʣʠʯʠʪʠʭ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʧʨʠʢʘʟʘʥ ʿʝ ʫ ʪʘʙʝʣʠ 3.5. 

 

ʊʘʙʝʣʘ 3.5 

ʉʣʫʯʘʿʝʚʠ ʧʨʠʤʝʥʝ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ  

(ʧʨʠʣʘʛʦʹʝʥʦ ʠʟ Schiffauerova & Thomson, 2006a) 

ʆʨʛʘʥʠʟʘʮʠ

ʦʥʠ ʩʠʩʪʝʤ 

ɼʝʣʘʪʥʦʩʪ ʄʦʜʝʣ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

ʅʘʯʠʥ 

ʠʩʢʘʟʠʚʘˁʘ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

ɿʘʧʘʞʝʥʝ 

ʢʦʨʠʩʪʠ 

ʀʟʚʦʨ 

PAF ʤʦʜʝʣ 

National 

Cash 

Register 

Company, 

ʅʝʤʘʯʢʘ 

ʇʨʝʮʠʟʥʘ 

ʤʝʭʘʥʠʢʘ 

CoQ = 

P+A+F 

ʆʯʝʢʠʚʘʥʠ % 

ʫʢʫʧʥʠʭ 

ʪʨʦʰʢʦʚʘ 

ʧʨʦʠʟʚʦʜˁʝ 

ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 

6.4% ʥʘ 4.4% ʟʘ 

6 ʛʦʜʠʥʘ 

Krzikowski, 

1963 

Allis-

Chalmers 

Corporation, 

ʉɸɼ 

ʇʨʦʠʟʚʦ-

ʜˁʘ 

ʤʘʰʠʥʘ 

CoQ = 

P+A+IF

+EF 

% ʧʨʦʜʘʿʝ ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 

4.5% ʥʘ 1.5% ʟʘ 

3 ʛʦʜʠʥʝ 

 

Kohl, 1976 

 

Electronic 

manufacturer 

ɽʣʝʢʪʨʦ-

ʥʠʢʘ 

CoQ =  

P+A+IF

+EF 

% ʧʨʦʜʘʿʝ  Denzer, 

1978 

ITT Europe, 

ɹʝʣʛʠʿʘ 

ʀʥʬʦʨʤʘ-

ʮʠʦʥʝ 

ʪʝʭʥʦʣʦʛʠ-

ʿʝ 

CoQ =  

P+A+F 

% ʧʨʦʜʘʿʝ ɿʘ 5 ʛʦʜʠʥʘ ʩʝ 

ʦʜ ʧʦʙʦˀʰʘˁʘ 

ʢʚʘʣʠʪʝʪʘ 

ʫʰʪʝʜʝʣʦ 

ʧʨʝʢʦ 150 

ʤʠʣʠʦʥʘ 

ʜʦʣʘʨʘ 

Groocock, 

1980 

 

 

Hermes 

Electronics 

ɺʦʿʥʘ 

ʝʣʝʢʪʨʦʥʠ-

ʢʘ 

CoQ =  

P+A+IF

+EF 

% ʧʨʦʜʘʿʝ ʐʢʘʨʪ ʠ 

ʜʦʨʘʜʘ ʩʫ 

ʩʤʘˁʝʥʠ ʟʘ 

30% ʪʦʢʦʤ 

ʿʝʜʥʝ ʛʦʜʠʥʝ 

Breeze, 

1981 

Travenol 

Laboratories, 

ʉɸɼ 

ʄʝʜʠʮʠ-

ʥʩʢʠ ʠ 

ʬʘʨʤʘʮʝ-

ʫʪʩʢʠ 

ʫʨʝʹʘʿʠ 

CoQ =  

P+A+F 

  Tsiakals, 

1983 

United 

Technologies/

Essex Group, 

ʉɸɼ 

ʊʝʣʝʢʦʤʫ-

ʥʠʢʘʮʠʿʝ 

CoQ = 

P+A+F 

% ʫʢʫʧʥʠʭ 

ʪʨʦʰʢʦʚʘ 

ʧʨʦʠʟʚʦʜˁʝ; 

% ʪʨʦʰʢʦʚʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 

23.3% ʥʘ 17.2% 

ʟʘ 5 ʛʦʜʠʥʘ; 

ʇʨʦʜʫʢʪʠʚʥʦʩʪ 

Fruin, 1986 
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ʆʨʛʘʥʠʟʘʮʠ

ʦʥʠ ʩʠʩʪʝʤ 

ɼʝʣʘʪʥʦʩʪ ʄʦʜʝʣ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

ʅʘʯʠʥ 

ʠʩʢʘʟʠʚʘˁʘ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

ɿʘʧʘʞʝʥʝ 

ʢʦʨʠʩʪʠ 

ʀʟʚʦʨ 

ʧʨʦʠʟʚʦʜʘ ʿʝ ʧʦʨʘʩʣʘ ʟʘ 

26% 

Ferranti 

Defense 

Systems, 

ɽʥʛʣʝʩʢʘ 

ɽʣʝʢʪʨʦ-

ʥʠʢʘ, 

ʝʣʝʢʪʨʦ-

ʤʝʭʘʥʠʯʢʘ 

ʦʧʨʝʤʘ 

CoQ =  

P+A+F 

% ʫʢʫʧʥʠʭ 

ʪʨʦʰʢʦʚʘ 

 Whitehall, 

1986 

AT&T Bell 

Laboratories 

ʊʝʣʝʢʦʤʫ-

ʥʠʢʘʮʠʿʝ 

CoQ =  

P+A+IF

+EF 

% ʧʨʦʿʝʢʪʥʦʛ 

ʙʫ˅ʝʪʘ 

 

 Thompson 

& 

Nakamura, 

1987 

North 

American 

Philips 

Consumer 

Electronics 

ɽʣʝʢʪʨʦ-

ʥʠʢʘ 

CoQ =  

P+A+IF

+EF 

%  ʩʪʘʥʜʘʨʜʥʠʭ 

ʪʨʦʰʢʦʚʘ 

ʧʨʦʠʟʚʦʜˁʝ; 

%  ʜʠʨʝʢʪʥʦʛ 

ʨʘʜʘ 

 Morse et al., 

1987 

ITT Corp. 

NewYork, 

ʉɸɼ 

ʀʥʬʦʨʤʘ-

ʮʠʦʥʝ 

ʪʝʭʥʦʣʦʛʠ-

ʿʝ 

CoQ =  

P+A+F 

% ʧʨʦʜʘʿʝ ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 

12% ʥʘ 5.5% 

Hagan, 

1973; 

Morse et al., 

1987 

British 

Aerospace 

Dynamics, 

ɽʥʛʣʝʩʢʘ 

ɺʘʟʜʫʭʦ-

ʧʣʦʚʩʪʚʦ 

CoQ =  

P+A+F 

% ʫʢʫʧʥʠʭ 

ʪʨʦʰʢʦʚʘ 

ʧʨʦʠʟʚʦʜˁʝ 

ʊʨʦʰʢʦʚʠ 

ʢʚʘʣʠʪʝʪʘ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʟʘ 

ʿʝʜʥʫ ʪʨʝ˂ʠʥʫ 

ʪʦʢʦʤ ʿʝʜʥʝ 

ʛʦʜʠʥʝ 

Hesford & 

Dale, 1991 

 

Cascade 

Engineering, 

ʉɸɼ 

ɸʫʪʦʤʦʙʠ-

ʣʩʢʠ 

ʜʝʣʦʚʠ 

CoQ =  

P+A+IF

+EF 

 

% ʧʨʦʜʘʿʝ  Atkinson et 

al., 1991 

Philips Power 

Semicondu-

ctor 

Business 

Group, 

ɽʥʛʣʝʩʢʘ 

ɽʣʝʢʪʨʦ-

ʥʠʢʘ 

CoQ = 

P+A+ 

CONC 

% ʧʨʦʤʝʪʘ 

ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 

35.8% ʥʘ 18.1% 

ʟʘ 4 ʛʦʜʠʥʝ; 

ɹʨʦʿ ʠʟʣʘʟʘ ʩʝ 

ʧʦʚʝ˂ʘʦ ʟʘ 25% 

ʢʨʦʟ 18 ʤʝʩʝʮʠ 

Payne, 1992 

York 

International, 

ɽʥʛʣʝʩʢʘ 

ʈʘʩʭʣʘʹʠ-

ʚʘˁʝ ʠ 

ʢʣʠʤʘʪʠʟʘ-

ʮʠʿʘ 

ʚʘʟʜʫʭʘ 

CoQ =  

P+A+IF

+EF 

% ʧʨʦʜʘʿʝ ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 

13.5% ʥʘ 3.7% 

ʟʘ 8 ʛʦʜʠʥʘ; 

ʊʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦ-

ʩʪʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʟʘ 

96% 

Knock, 

1992 

 

Hydro 

Coatings, 

ʇʨʦʠʟʚʦ-

ʜˁʘ 

CoQ =  

P+A+IF

% ʛʦʜʠʰˁʝ 

ʧʨʦʜʘʿʝ; 

ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 

Purgslove & 

Dale, 1995; 



 

55 
 

 

ʆʨʛʘʥʠʟʘʮʠ

ʦʥʠ ʩʠʩʪʝʤ 

ɼʝʣʘʪʥʦʩʪ ʄʦʜʝʣ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

ʅʘʯʠʥ 

ʠʩʢʘʟʠʚʘˁʘ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

ɿʘʧʘʞʝʥʝ 

ʢʦʨʠʩʪʠ 

ʀʟʚʦʨ 

ɽʥʛʣʝʩʢʘ ʠʥʜʫʩʪʨʠ-

ʿʩʢʠʭ 

ʦʙʣʦʛʘ 

+EF % ʫʧʦʪʨʝʙʝ 

ʤʘʪʝʨʠʿʘʣʘ 

4.1% ʥʘ 2.5% ʟʘ 

4 ʛʦʜʠʥʝ; 

ʋʣʘʛʘˁʝ ʫ 

ʢʚʘʣʠʪʝʪ ʩʝ 

ʧʦʚʨʘʪʠʣʦ ʚʝ˂ 

ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ 

Purgslove & 

Dale, 1996 

Herbert 

Machine 

Tools, 

ɽʥʛʣʝʩʢʘ 

ʉʦʬʪʚʝʨʠ 

 

CoQ = 

P+A+ 

ʊʨʦʰʢʦ-

ʚʠ 

ʧʦʥʦʚʥʦʛ 

ʨʘʜʘ (ʝʥʛ. 

Rework 

Cost) 

% ʧʨʦʿʝʢʪʥʦʛ 

ʙʫ˅ʝʪʘ 

ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 

65% ʥʘ 15% ʟʘ 

8 ʛʦʜʠʥʘ; 

ʊʨʦʰʢʦʚʠ 

ʜʦʨʘʜʝ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 

40% ʥʘ 6%; 

ʋʢʫʧʥʘ ʟʘʨʘʜʘ 

ʩʝ ʧʦʚʝ˂ʘʣʘ 7.5 

ʧʫʪʘ 

Campanella, 

1999 

 

 

Major 

electrical 

firm 

ɽʣʝʢʪʨʠʢʘ CoQ =  

P+A+IF

+EF 

% ʧʨʦʜʘʿʝ ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 

5.4% ʥʘ 4.6% 

ʪʦʢʦʤ ʧʨʚʝ 

ʛʦʜʠʥʝ 

Campanella, 

1999 

Banc One 

Corporation, 

ʉɸɼ 

ʌʠʥʘʥʩʠ-

ʿʩʢʝ ʫʩʣʫʛʝ 

CoQ =  

P+A+IF

+EF 

% ʦʧʝʨʘʪʠʚʥʠʭ 

ʪʨʦʰʢʦʚʘ 

ʅʝʪʦ ʧʨʠʭʦʜ ʩʝ 

ʧʦʚʝ˂ʘʦ ʟʘ 20 

ʤʠʣʠʦʥʘ 

ʜʦʣʘʨʘ 

ʛʦʜʠʰˁʝ 

Atkinson et 

al., 1991; 

Campanella, 

1999 

 

ʅʝʢʦʣʠʢʦ 

ʤʘʣʠʭ ʠ 

ʩʨʝʜˁʠʭ 

ʦʨʛʘʥʠʟʘʮʠʿʘ 

ʠʟ ʀʥʜʠʿʝ 

 CoQ =  

P+A+IF

+EF 

  Omachonu 

et al., 2004 

Footwear 

company 

ʇʨʦʠʟʚʦ-

ʜˁʘ ʦʙʫ˂ʝ 

CoQ =  

P+A+IF

+EF 

  Bamford & 

Land, 2006 

ʍʦʪʝʣ 

ʨʝʩʪʦʨʘʥ 

ʋʛʦʩʪʠʪʝ-

ˀʩʪʚʦ 

CoQ =  

P+A+F 

% ʧʨʦʜʘʿʝ ʂʚʘʣʠʪʝʪ 

ʫʩʣʫʛʝ ʿʝ 

ʧʦʚʝ˂ʘʥ, ʢʘʦ ʠ 

ʧʨʦʬʠʪʘʙʠ-

ʣʥʦʩʪ 

Ramdeen et 

al., 2007 

Marble plants ʇʨʝʭʨʘ-

ʤʙʝʥʘ 

ʠʥʜʫʩʪʨʠʿʘ 

CoQ = 

P + A + 

IF +EF 

  Akkoyun & 

Ankara, 

2009 

Crosby-ʿʝʚ ʤʦʜʝʣ 

Solid State 

Circuits 

 CoQ = COC 

+ 

CONC 

% ʧʨʦʜʘʿʝ ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 

37% ʥʘ 17% 

Denton & 

Kowalski, 

1988 

BDM ʉʦʬʪʚʝʨʠ CoQ = COC ʋ ʥʦʚʯʘʥʠʤ ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ Slaughter et 
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ʆʨʛʘʥʠʟʘʮʠ

ʦʥʠ ʩʠʩʪʝʤ 

ɼʝʣʘʪʥʦʩʪ ʄʦʜʝʣ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

ʅʘʯʠʥ 

ʠʩʢʘʟʠʚʘˁʘ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

ɿʘʧʘʞʝʥʝ 

ʢʦʨʠʩʪʠ 

ʀʟʚʦʨ 

International  + 

CONC 

ʿʝʜʠʥʠʮʘʤʘ 

ʧʦ ʣʠʥʠʿʠ 

ʢʦʜʘ 

ʩʤʘˁʠʣʠ ʟʘ 

50% ʢʨʦʟ 8 

ʛʦʜʠʥʘ 

al.,1998 

ʄʦʜʝʣ ʠʟʛʫʙˀʝʥʠʭ ʰʘʥʩʠ ʠ ˁʝʛʦʚʝ ʘʣʪʝʨʥʘʪʠʚʝ 

Lebanon Steel 

Foundry, 

ʉɸɼ 

ʃʠʚʝˁʝ 

ʯʝʣʠʢʘ 

 

CoQ =  

P+A+F 

(F ʫʢˀʫʯʫʿʝ 

ʛʫʙʠʪʘʢ 

ʨʝʧʫʪʘʮʠʿʝ) 

% ʧʨʦʜʘʿʝ ʊʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦ-

ʩʪʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʟʘ 

50% 

 

Moyer & 

Gilmore, 

1979 

Rank Xerox, 

ɽʥʛʣʝʩʢʘ 

ʂʘʥʮʝʣʘ-

ʨʠʿʩʢʘ 

ʦʧʨʝʤʘ 

CoQ = 

P+A+IF 

+EF+ExR + 

OC 

% ʫʢʫʧʥʠʭ 

ʪʨʦʰʢʦʚʘ 

ʧʨʦʠʟʚʦʜˁʝ 

ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʩʘ 6% 

ʥʘ 1% ʟʘ 5 

ʛʦʜʠʥʘ; 

ʉʪʦʧʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦ-

ʩʪʠ ʩʝ ʩʤʘˁʠʣʘ 

ʟʘ ʧʨʝʢʦ 75% 

Huckett, 

1985 

Westinghouse 

Semicondu-

ctor 

Division, 

ʉɸɼ 

 CoQ =  

P+A+F 

(F ʫʢˀʫʯʫʿʝ 

ʪʨʦʰʢʦʚʝ 

ʠʟʛʫʙˀʝʥʠʭ 

ʰʘʥʩʠ) 

 ʐʢʘʨʪ ʩʝ 

ʩʤʘˁʠʦ ʟʘ 58% 

ʰʪʦ ʿʝ ʜʦʚʝʣʦ 

ʜʦ ʫʰʪʝʜʝ ʦʜ 

ʧʨʝʢʦ 2.4 

ʤʠʣʠʦʥʘ 

ʜʦʣʘʨʘ; 

ʂʦʣʠʯʠʥʘ 

ʤʘʪʝʨʠʿʘʣʘ 

ʚʨʘ˂ʝʥʘ ʦʜ 

ʩʪʨʘʥʝ 

ʢʦʨʠʩʥʠʢʘ ʩʝ  

ʩʤʘˁʠʣʘ ʟʘ 

69% 

Forys, 1986 

Reprographic 

Manufactu-

ring 

Operations 

Unit 

of Xerox, 

ʉɸɼ 

ʂʘʥʮʝʣʘ-

ʨʠʿʩʢʘ 

ʦʧʨʝʤʘ 

CoQ = 

P+A+IF+ 

EF+ExR+ 

OC 

 

% 

ʩʪʘʥʜʘʨʜʥʠʭ 

ʪʨʦʰʢʦʚʘ 

ʧʨʦʠʟʚʦʜˁʝ 

ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʟʘ 

50% 

Morse et al., 

1987 

 

US Marketing 

Group of 

Xerox, 

ʉɸɼ 

ʇʦʩʣʦʚʥʠ 

ʩʝʨʚʠʩ 

 

CoQ = 

P+A+IF+ 

EF+ExR+ 

OC 

% ʧʨʦʜʘʿʝ ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʟʘ 54 

ʤʠʣʠʦʥʘ 

ʜʦʣʘʨʘ ʫ ʧʨʚʦʿ 

ʛʦʜʠʥʠ 

Carr, 1992 

Pharmaceu-

tical 

company 

ʌʘʨʤʘʮʠʿʘ CoQ = 

ʆʧʝʨʘʪʠʚʥʠ 

ʪʨʦʰʢʦʚʠ 

(ʝʥʛ. 

 ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʟʘ 

11% 

Malchi & 

McGurk, 

2001 
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ʆʨʛʘʥʠʟʘʮʠ

ʦʥʠ ʩʠʩʪʝʤ 

ɼʝʣʘʪʥʦʩʪ ʄʦʜʝʣ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

ʅʘʯʠʥ 

ʠʩʢʘʟʠʚʘˁʘ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

ɿʘʧʘʞʝʥʝ 

ʢʦʨʠʩʪʠ 

ʀʟʚʦʨ 

Operating 

Cost )+ 

CONC + 

ɸʣʪʝʨʥʘ-

ʪʠʚʥʠ 

ʪʨʦʰʢʦʚʠ 

(ʝʥʛ. 

Alternative 

Cost) 

ʇʨʦʮʝʩʥʠ ʤʦʜʝʣ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

GEC Alsthom 

Engineering 

Systems 

 CoQ = COC 

+CONC 

  Goulden & 

Rawlins, 

1995 

ABC ʤʦʜʝʣ 

Networked 

Computer 

Manufactu-

ring 

Operation of 

Hewlett-

Packard, 

ʉɸɼ 

ʂʦʤʧʿʫʪʝ-

ʨʩʢʠ 

ʩʠʩʪʝʤʠ 

CoQ = 

ʊʨʦʘhʢ 

ʧʦʩʪʠʟʘˁʘ 

ʢʚʘʣʠʪʝʪʘ 

ʧʨʦʮʝʩʘ  

(ʝʥʛ. Process 

Quality) + 

ʊʨʦʰʘʢ 

ʪʝʩʪʠʨʘˁʘ 

(ʝʥʛ. Board 

Test + Bench 

Test) + 

ʊʨʦʰʘʢ 

ʧʦʧʨʘʚʢʠ 

(ʝʥʛ.  Repair) 

+ ʊʨʦʰʘʢ  

ʘʥʘʣʠʟʝ 

ʜʝʬʝʢʘʪʘ 

(ʝʥʛ. Defect 

Analysis) 

 ʊʨʦʰʢʦʚʠ ʩʫ ʩʝ 

ʩʤʘˁʠʣʠ ʟʘ 

25% ʫ ʧʨʚʦʿ 

ʛʦʜʠʥʠ 

Jorgenson & 

Enkerlin, 

1992 

*  CoQ ï ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ; COC ï ʪʨʦʰʢʦʚʠ ʫʩʘʛʣʘʰʝʥʦʩʪʠ; CONC - ʪʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ; P ï ʧʨʝʚʝʥʪʠʚʥʠ ʪʨʦʰʢʦʚʠ; A ï ʪʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ; OC ï ʪʨʦʰʢʦʚʠ 

ʠʟʛʫʙˀʝʥʠʭ ʰʘʥʩʠ; F (IF+EF) - ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʠʥʪʝʨʥʠʭ ʠ ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ); ExR ï ʪʨʦʰʢʦʚʠ ʧʨʝʚʘʟʠʹʝʥʠʭ ʟʘʭʪʝʚʘ 

 

ʅʘʚʝʜʝʥʝ ʩʪʫʜʠʿʝ ʧʦʪʚʨʹʫʿʫ, ʢʘʢʦ ʿʝ ʠʩʪʘʢʥʫʪʦ ʠ ʫ ʦʢʚʠʨʫ ʧʨʝʛʣʝʜʘ ʣʠʪʝʨʘʪʫʨʝ, ʜʘ 

ʿʝ ʥʘʿʯʝʰ˂ʝ ʧʨʠʤʝˁʠʚʘʥ ʤʦʜʝʣ ʫ ʧʨʘʢʩʠ Feigenbaum-ʦʚ PAF ʤʦʜʝʣ. ʆʚʘʿ ʤʦʜʝʣ 

ʧʨʝʜʩʪʘʚˀʘ ʩʘʤʦ ʦʩʥʦʚʥʫ ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʜʦʢ ʩʝ ʢʦʥʢʨʝʪʘʥ 

ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʨʘʟʣʠʢʫʿʝ ʦʜ ʦʨʛʘʥʠʟʘʮʠʿʝ ʜʦ 
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ʦʨʛʘʥʠʟʘʮʠʿʝ (Schiffauerova & Thomson, 2006b), ʪʘʢʦ ʰʪʦ ʩʝ ʧʨʠʣʘʛʦʹʘʚʘ ˁʠʭʦʚʠʤ 

ʧʦʪʨʝʙʘʤʘ. ʉʪʦʛʘ ʩʝ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʨʘʟʣʠʯʠʪʝ ʧʦʪʢʘʪʝʛʦʨʠʿʝ ʠ 

ʧʨʝʧʦʟʥʘʿʫ ʩʝ ʨʘʟʣʠʯʠʪʠ ʝʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʢʚʠʨʫ ˁʠʭ.  

 

ɿʘʙʝʣʝʞʝʥʦ ʿʝ ʩʘʤʦ ʥʝʢʦʣʠʢʦ ʤʘˁʠʭ ʦʜʩʪʫʧʘˁʘ ʦʜ ʙʘʟʠʯʥʝ ʩʪʨʫʢʪʫʨʝ ʦʚʦʛ ʤʦʜʝʣʘ, 

ʢʦʿʘ ʩʝ ʤʦʛʫ ʚʠʜʝʪʠ ʫ ʪʘʙʝʣʠ 3.5.  ʅʘ ʧʨʠʤʝʨ, ʠʘʢʦ ʤʥʦʛʠ ʘʫʪʦʨʠ ʪʦ ʥʝ 

ʦʧʨʘʚʜʘʚʘʿʫ, ʥʝʢʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʧʦʩʤʘʪʨʘʿʫ ʪʨʦʰʢʦʚʝ ʠʥʪʝʨʥʠʭ ʠ ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʘʦ ʿʝʜʥʫ ʢʘʪʝʛʦʨʠʿʫ (Krzikowski, 1963; Hagan, 1973; Groocock, 

1980; Fruin, 1986; Whitehall, 1986; Hesford & Dale, 1991; Payne, 1992; Campanella, 

1999). Hesford & Dale (1991) ʫʧʦʟʦʨʘʚʘʿʫ ʥʘ ʤʘˁʢʘʚʦʩʪ ʢʦʤʙʠʥʦʚʘˁʘ ʦʚʠʭ 

ʪʨʦʰʢʦʚʘ ʫ ʿʝʜʥʫ ʢʘʪʝʛʦʨʠʿʫ, ʩ ʦʙʟʠʨʦʤ ʜʘ ʩʝ ʧʦʿʝʜʠʥʠ ʪʨʦʰʢʦʚʠ ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʤʦʛʫ ʧʨʠʢʨʠʪʠ ʫʥʫʪʘʨ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʰʪʦ 

ʨʝʟʫʣʪʫʿʝ ʠʟʦʩʪʘʥʢʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʤʝʨʘ. ɼʨʫʛʘ ʟʘʧʘʞʝʥʘ ʥʝʢʦʥʟʠʩʪʝʥʪʥʦʩʪ ʫ 

ʦʜʥʦʩʫ ʥʘ ʦʩʥʦʚʥʝ ʧʨʠʥʮʠʧʝ ʦʚʦʛ ʤʦʜʝʣʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʜʦʜʝˀʠʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ 

ʠʤʝʥʘ ʢʘʪʝʛʦʨʠʿʘʤʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʀ ʧʦʨʝʜ ʪʘʢʚʠʭ ʚʘʨʠʿʘʮʠʿʘ, ʦʩʥʦʚʥʠ 

ʧʨʠʥʮʠʧʠ PAF ʤʦʜʝʣʘ ʠʧʘʢ ʩʫ ʧʨʝʧʦʟʥʘʪˀʠʚʠ ʠ ʦʧʰʪʝʧʨʠʭʚʘ˂ʝʥʠ (Schiffauerova 

& Thomson, 2006b).  

 

ʀ ʧʦʨʝʜ ʪʦʛʘ ʰʪʦ ʿʝ PAF ʥʘʿʯʝʰ˂ʝ ʧʨʠʤʝˁʠʚʘʥ ʤʦʜʝʣ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʧʦʿʝʜʠʥʠ ʘʫʪʦʨʠ ʠʩʪʘʢʣʠ ʩʫ ˁʝʛʦʚʝ ʠʟʚʝʩʥʝ ʥʝʜʦʩʪʘʪʢʝ (Plunket & Dale, 1988a; 

Tsai, 1998; Porter & Rayner, 1992; Shah & Mandal, 1999; Aoieong et al., 2002; 

Schiffauerova & Thomson, 2006b; He, 2010). ɿʙʦʛ ʪʦʛʘ ʩʫ ʠ ʜʨʫʛʠ ʤʦʜʝʣʠ ʧʦʯʝʣʠ ʜʘ 

ʩʝ ʧʨʠʤʝˁʫʿʫ, ʘʣʠ ʧʦʩʪʦʿʠ ʤʘˁʝ ʜʦʩʪʫʧʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʦ ˁʠʤʘ. ʇʦʜʘʮʠ ʠʟ 

ʪʘʙʝʣʝ 3.5 ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ Crosby-ʿʝʚ ʤʦʜʝʣ ʫʩʧʝʰʥʦ ʧʨʠʤʝˁʝʥ ʫ ʥʝʢʦʣʠʢʦ 

ʦʨʛʘʥʠʟʘʮʠʿʘ. ʄʝʹʫʪʠʤ, ʜʚʝ ʦʜ ʥʘʚʝʜʝʥʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ (Denton & Kowalski, 1988; 

Slaughter et al., 1998) ʢʦʿʝ ʩʫ ʢʦʨʠʩʪʠʣʝ ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʤʘ 

ʦʚʦʤ ʤʦʜʝʣʫ, ʩʫʰʪʠʥʩʢʠ ʩʫ ʧʨʘʪʠʣʝ ʢʦʥʮʝʧʪ PAF ʤʦʜʝʣʘ ʩʘ ʤʦʜʠʬʠʢʦʚʘʥʦʤ 

ʪʝʨʤʠʥʦʣʦʛʠʿʦʤ. ʇʨʦʮʝʩʥʠ ʤʦʜʝʣ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʪʘʢʦʹʝ ʿʝ ʫʩʧʝʰʥʦ 

ʧʨʦʿʝʢʪʦʚʘʥ ʠ ʧʨʠʤʝˁʝʥ ʫ ʤʘˁʝʤ ʙʨʦʿʫ ʦʨʛʘʥʠʟʘʮʠʿʘ. ABC ʤʦʜʝʣ ʿʝ ʧʨʠʤʝˁʝʥ ʥʘ 

ʧʨʠʤʝʨ ʦʜ ʩʪʨʘʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ Hewlett-Packard, ʛʜʝ ʩʫ Jorgenson & Enkerlin (1992) 

ʦʧʠʩʘʣʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʿʝ ʦʚʘʢʘʚ ʤʦʜʝʣ ʫʧʦʪʨʝʙˀʝʥ ʩ ʮʠˀʝʤ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʿʫ, 

ʢʚʘʥʪʠʬʠʢʫʿʫ ʠ ʘʣʦʮʠʨʘʿʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʨʦʠʟʚʦʜʘ ʦʚʝ ʦʨʛʘʥʠʟʘʮʠʿʝ. ʆʥʠ 
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ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʿʝ ʧʦʩʪʦʿʘˁʝ ʪʘʢʚʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʜʦʧʨʠʥʝʣʦ ʜʘ ʩʝ ʫʪʠʯʝ ʥʘ 

ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʿʦʰ ʫ ʬʘʟʠ ʧʨʦʿʝʢʪʦʚʘˁʘ ʧʨʦʠʟʚʦʜʘ.  

 

ɱʦʰ ʿʝʜʥʦ ʟʘʧʘʞʘˁʝ ʿʝ ʜʘ, ʫʧʨʢʦʩ ʪʦʤʝ ʰʪʦ ʦʨʛʘʥʠʟʘʮʠʿʝ ʯʝʩʪʦ ʩʤʘʪʨʘʿʫ ʜʘ ʩʫ 

ʥʝʦʧʠʧˀʠʚʠ ʪʨʦʰʢʦʚʠ ʪʝʰʢʠ ʟʘ ʢʚʘʥʪʠʬʠʢʦʚʘˁʝ (Moyer & Gilmore, 1979), 

ʧʨʠʤʝʨʠ ʧʦʢʘʟʫʿʫ ʜʘ ʧʦʩʪʦʿʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʩʫ ʧʨʝʧʦʟʥʘʣʝ ʟʥʘʯʘʿ ʦʚʠʭ 

ʪʨʦʰʢʦʚʘ ʠ ʫʟʠʤʘʿʫ ʠʭ ʫ ʦʙʟʠʨ, ʘ ʤʝʹʫ ˁʠʤʘ ʧʦʩʝʙʥʦ ʛʫʙʠʪʘʢ ʨʝʧʫʪʘʮʠʿʝ. Xerox ʿʝ 

ʧʨʚʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʘ ʿʝ ʫʢˀʫʯʠʣʘ ʦʚʝ ʪʨʦʰʢʦʚʝ ʫ ʩʚʦʿʝ ʨʝʜʦʚʥʝ ʩʠʩʪʝʤʝ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (Schiffauerova & Thomson, 2006a). Heagy (1991) 

ʪʚʨʜʠ ʜʘ ʤʦʜʝʣʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʜʘ ʙʠ ʙʠʣʠ ʘʜʝʢʚʘʪʥʠ ʟʘ ʙʠʣʦ ʢʦʿʝ ʧʦʩʣʦʚʥʦ 

ʦʢʨʫʞʝˁʝ, ʤʦʨʘʿʫ ʜʘ ʫʢˀʫʯʝ ʦʜʨʝʹʝʥʝ ʥʝʦʧʠʧˀʠʚʝ ʪʨʦʰʢʦʚʝ, ʢʘʢʘʚ ʿʝ ʥʘ ʧʨʠʤʝʨ 

ʪʨʦʰʘʢ ʠʟʛʫʙˀʝʥʝ ʧʨʦʜʘʿʝ. ʆʚʘʿ ʘʫʪʦʨ ʠʩʪʠʯʝ ʜʘ ʟʘʥʝʤʘʨʠʚʘˁʝ ʦʚʘʢʚʠʭ ʪʨʦʰʢʦʚʘ 

ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʧʦʛʨʝʰʥʠʭ ʦʜʣʫʢʘ, ʢʘʦ ʥʘ ʧʨʠʤʝʨ ʢʦʣʠʢʦ ʫʣʦʞʠʪʠ ʫ ʨʘʟʣʠʯʠʪʝ 

ʝʣʝʤʝʥʪʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. Xerox ʥʠʿʝ ʿʝʜʠʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʘ ʿʝ ʠʤʘʣʘ ʫʩʧʝʭʘ 

ʫ ʙʘʚˀʝˁʫ ʥʝʦʧʠʧˀʠʚʠʤ ʪʨʦʰʢʦʚʠʤʘ. Malchi & McGurk (2001) ʛʦʚʦʨʠʣʠ ʩʫ ʦ 

ʥʘʯʠʥʫ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʫʢˀʫʯʫʿʝ ʥʝʦʧʠʧˀʠʚʝ ʪʨʦʰʢʦʚʝ. 

Moyer & Gilmore (1979) ʪʘʢʦʹʝ ʩʫ ʫʧʦʪʨʝʙˀʘʚʘʣʠ ʦʚʫ ʢʘʪʝʛʦʨʠʿʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ, ʠʥʪʝʛʨʠʰʫ˂ʠ ʿʝ ʩʘ ʢʣʘʩʠʯʥʠʤ PAF ʤʦʜʝʣʦʤ.  

 

ʄʥʦʛʠ ʘʫʪʦʨʠ ʜʘʿʫ ʩʘʤʦ ʢʨʘʪʢʫ ʘʥʘʣʠʟʫ ʩʪʫʜʠʿʘ ʢʦʿʝ ʩʫ ʨʝʘʣʠʟʦʚʘʣʠ, ʘʣʠ ʥʝʢʠ ʦʜ 

ʘʫʪʦʨʘ ʦʙʝʟʙʝʜʠʣʠ ʩʫ ʟʥʘʯʘʿʘʥ ʠʟʚʦʨ ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ ʩʘʜʨʞʝ ʠ ʧʨʘʢʪʠʯʥʘ 

ʠʩʢʫʩʪʚʘ. ʅʘ ʧʨʠʤʝʨ, Whitehall (1986) ʿʝ ʠʩʪʨʘʞʠʚʘʦ ʤʥʦʛʝ ʧʦʪʝʥʮʠʿʘʣʥʝ 

ʧʨʦʙʣʝʤʝ ʢʦʿʠ ʩʝ ʤʦʛʫ ʿʘʚʠʪʠ ʫ ʪʦʢʫ ʨʘʟʚʦʿʘ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʥʘ ʦʩʥʦʚʫ ʩʪʝʯʝʥʦʛ ʠʩʢʫʩʪʚʘ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ 

Ferranti Defence Systems. ʆʚʘʿ ʘʫʪʦʨ ʿʝ ʜʠʩʢʫʪʦʚʘʦ ʦ ʩʫʰʪʠʥʩʢʠʤ ʧʠʪʘˁʠʤʘ ʠ 

ʧʨʝʜʣʦʞʠʦ ʿʝ ʥʝʢʦʣʠʢʦ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʩʪʨʘʪʝʛʠʿʘ. ʆʩʠʤ ˁʝʛʘ, Purgslove & Dale 

(1996) ʠʩʪʘʢʣʠ ʩʫ ʩʧʝʮʠʬʠʯʥʝ ʜʝʪʘˀʝ ʦ ʨʘʟʚʦʿʫ ʠ ʫʩʧʦʩʪʘʚˀʘˁʫ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʧʨʠʢʫʧˀʘˁʝ, ʠʟʚʝʰʪʘʚʘˁʝ ʠ 

ʘʥʘʣʠʟʫ ʧʦʜʘʪʘʢʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ. ɸʫʪʦʨʠ ʩʫ ʪʘʢʦʹʝ ʜʠʩʢʫʪʦʚʘʣʠ ʦ 

ʢˀʫʯʥʠʤ ʧʦʪʝʰʢʦ˂ʘʤʘ ʥʘ ʢʦʿʝ ʩʫ ʥʘʠʰʣʠ ʧʨʠʣʠʢʦʤ ʧʨʠʤʝʥʝ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ. ʉʧʝʮʠʬʠʯʥʘ ʜʦʩʪʠʛʥʫ˂ʘ, ʢʘʦ ʠ ʝʣʝʤʝʥʪʝ ʢʘʣʢʫʣʘʮʠʿʝ ʪʨʦʰʢʦʚʘ 
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ʢʚʘʣʠʪʝʪʘ ʠ ˁʠʭʦʚ ʦʜʥʦʩ ʩʘ ʬʠʥʘʥʩʠʿʩʢʠʤ ʧʝʨʬʦʨʤʘʥʩʘʤʘ ʠʩʪʨʘʞʠʦ ʿʝ ʜʝʪʘˀʥʦ 

Fruin (1986). 

 

 

3.6. ʀʟʥʦʩʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ 

 

ʇʨʠʣʠʢʦʤ ʫʪʚʨʹʠʚʘˁʘ ʠʟʥʦʩʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʨʘʟʣʠʯʠʪʠ ʘʫʪʦʨʠ ʢʦʨʠʩʪʠʣʠ 

ʩʫ ʨʘʟʣʠʯʠʪʝ ʙʘʟʝ ʟʘ ʦʚʘʢʚʫ ʢʘʣʢʫʣʘʮʠʿʫ, ʤʝʹʫ ʢʦʿʠʤʘ ʩʫ ʥʘʿʯʝʰ˂ʝ: % ʧʨʠʭʦʜʘ ʦʜ 

ʧʨʦʜʘʿʝ, % ʜʠʨʝʢʪʥʦʛ ʨʘʜʘ, % ʫʢʫʧʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʪʨʦʰʢʦʚʘ ʠ % ʪʨʦʰʢʦʚʘ 

ʩʨʝʜʩʪʘʚʘ ʠ ʤʘʪʝʨʠʿʘʣʘ (Mandal & Shah, 2002). ʄʝʹʫ ʥʘʚʝʜʝʥʠʤ, ʧʨʦʮʝʥʘʪ ʧʨʠʭʦʜʘ 

ʦʜ ʧʨʦʜʘʿʝ ʿʝ ʙʘʟʘ ʟʘ ʠʩʢʘʟʠʚʘˁʝ ʠʟʥʦʩʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʘ ʿʝ ʜʦʤʠʥʘʥʪʥʦ ʫ 

ʫʧʦʪʨʝʙʠ. ʇʨʠ ʪʦʤʝ ʩʝ ʠʩʪʠʯʝ ʜʘ ʦʚʠ ʪʨʦʰʢʦʚʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʟʥʘʯʘʿʘʥ ʜʝʦ 

ʦʩʪʚʘʨʝʥʠʭ ʧʨʠʭʦʜʘ (Giakatis et al., 2001). ʄʥʦʛʠ ʘʫʪʦʨʠ (ʥʧʨ: Crosby, 1979; 

Harrington, 1987; Besterfield et al., 1999; Juran & Gryna, 1999; Campanella, 1999; 

Dale & Plunkett, 1999; Giakatis et al., 2001; Superville & Gupta, 2001; Tye et al., 2011 

ʠ ʜʨ.) ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʯʝʩʪʦ ʠʟʥʦʩʝ ʠ ʧʨʝʢʦ 20% ʫʢʫʧʥʠʭ 

ʧʨʠʭʦʜʘ, ʜʦʩʪʠʞʫ˂ʠ ʫʜʝʦ ʠ ʦʢʦ 30% ʠʣʠ ʯʘʢ ʠ ʚʠʰʝ. ʄʝʹʫʪʠʤ, ʫ ʥʦʚʠʿʝ ʚʨʝʤʝ ʩʝ 

ʟʘʧʘʞʘ ʠʟʚʝʩʥʦ ʧʦʙʦˀʰʘˁʝ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ, ʫ ʩʤʠʩʣʫ ʟʘʙʝʣʝʞʝʥʠʭ ʥʝʰʪʦ ʤʘˁʠʭ 

ʠʟʥʦʩʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʅʘ ʧʨʠʤʝʨ, Rodchua (2006) ʿʝ, ʫ ʩʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ 

ʥʘʜ 46 ʧʨʦʠʟʚʦʜʥʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ, ʟʘʢˀʫʯʠʦ ʜʘ ʩʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʫ ʨʘʩʧʦʥʫ 

ʦʜ 2.5%-5% ʧʨʠʭʦʜʘ ʦʜ ʧʨʦʜʘʿʝ. ʉʣʠʯʥʦ ʪʦʤʝ, Uyar (2008) ʠ Tye (et al., 2011) 

ʜʦʣhʠ ʩʫ, ʢʨʦʟ ʩʚʦʿʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʜʦ ʧʦʜʘʪʢʘ ʜʘ ʦʚʠ ʪʨʦʰʢʦʚʠ ʥʘʿʯʝʰ˂ʝ ʠʟʥʦʩʝ 

ʜʦ 10% ʧʨʠʭʦʜʘ ʦʜ ʧʨʦʜʘʿʝ. ʆʧʰʪʝ ʟʘʧʘʞʘˁʝ ʿʝ ʜʘ ʩʝ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʢʨʝ˂ʫ 

ʠʟʤʝʹʫ 5% ʠ 25% (Dale & Plunkett, 1999; Williams et al., 1999), ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʜʝʣʘʪʥʦʩʪʠ, ʚʝʣʠʯʠʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʟʨʝʣʦʩʪʠ ʩʠʩʪʝʤʘ ʠ ʜʨʫʛʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʨʛʘʥʠʟʘʮʠʿʝ (Williams et al., 1999; Uyar, 2008). Schiffauerova & Thomson (2006a) 

ʜʘʣʠ ʩʫ ʧʨʠʢʘʟ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʬʠʣʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʠʩʪʠʯʫ˂ʠ ʜʘ ʠʟʥʦʩʠ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʿʫ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ. ʀʩʪʘʢʣʠ ʩʫ ʜʘ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʧʦʩʣʫʿʫ ʫ ʜʝʣʘʪʥʦʩʪʠʤʘ ʢʦʿʝ ʟʘʭʪʝʚʘʿʫ ʚʠʩʦʢ ʥʠʚʦ ʢʚʘʣʠʪʝʪʘ (ʥʘ 

ʧʨʠʤʝʨ, ʫ ʦʙʣʘʩʪʠ ʝʣʝʢʪʨʦʥʠʢʝ ʠ ʜʨʫʛʠʭ ʜʝʣʘʪʥʦʩʪʠ ʚʠʩʦʢʝ ʪʝʭʥʦʣʦʛʠʿʝ) ʠʤʘʿʫ 

ʧʨʠʣʠʯʥʦ ʩʘʜʨʞʘʿʥʠʿʝ ʧʨʦʛʨʘʤʝ ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ. ʅʘ ʪʘʿ ʥʘʯʠʥ ʦʥʝ ʧʦʩʪʠʞʫ 

ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ ʨʝʟʫʣʪʘʪʝ ʫ ʧʦʛʣʝʜʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʨʝʟʫʣʪʘʪ ʧʨʠʤʝʥʝ 
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ʪʘʢʚʠʭ ʨʘʟʚʠʿʝʥʠʭ ʧʨʦʛʨʘʤʘ ʠ ʠʥʠʮʠʿʘʪʠʚʘ. ɺʝ˂ʠ ʜʝʦ ʦʚʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ ʦʩʪʚʘʨʫʿʝ 

ʠʟʥʦʩ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʥʝ ʧʨʝʣʘʟʠ 5% ʧʨʠʭʦʜʘ ʦʜ ʧʨʦʜʘʿʝ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, 

ʫʦʯʝʥʦ ʿʝ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʫʩʣʫʞʥʠʭ ʜʝʣʘʪʥʦʩʪʠ ʧʦʢʘʟʫʿʫ ʟʥʘʯʘʿʥʦ 

ʣʦʰʠʿʝ ʨʝʟʫʣʪʘʪʝ ʪʿ. ʚʝ˂ʝ ʫʢʫʧʥʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ (Williams et al., 1999; 

Schiffauerova & Thomson, 2006a). ʏʘʢ ʠ ʘʢʦ ʩʫ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠʟ ʠʩʪʝ ʜʝʣʘʪʥʦʩʪʠ ʠ 

ʠʩʪʝ ʚʝʣʠʯʠʥʝ, ʚʨʣʦ ʿʝ ʚʘʞʥʦ ʧʨʠʣʠʢʦʤ ʧʦʨʝʹʝˁʘ ʠʟʥʦʩʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʥʠʚʦ ˁʠʭʦʚʦʛ ʪʨʝʥʫʪʥʦʛ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʟʚʦʿʘ (Mandal & Shah, 

2002). 

 

 

3.7. ʀʟʥʦʩʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ PAF ʢʘʪʝʛʦʨʠʿʝ 

 

ʀʟʥʦʩ ʧʦʿʝʜʠʥʘʯʥʠʭ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʨʘʟʣʠʢʫʿʫ ʩʝ ʦʜ ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʜʦ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʨʠʨʦʜʝ ʧʦʩʣʦʚʘˁʘ, ʚʝʣʠʯʠʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ, 

ʮʠˀʥʠʭ ʪʨʞʠʰʪʘ ʠ ʜʨʫʛʠʭ ʩʣʠʯʥʠʭ ˁʠʭʦʚʠʭ ʩʚʦʿʩʪʘʚʘ (Tye et al., 2011). ɹʨʦʿʥʠ ʩʫ 

ʨʘʜʦʚʠ ʢʦʿʠ ʫʢʘʟʫʿʫ ʥʘ ʪʘʢʚʝ ʟʘʢˀʫʯʢʝ.  

 

ʇʦʜʘʮʠ ɹʨʠʪʘʥʩʢʦʛ ʥʘʮʠʦʥʘʣʥʦʛ ʩʘʚʝʪʘ ʟʘ ʢʚʘʣʠʪʝʪ ʠ ʧʦʫʟʜʘʥʦʩʪ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ, 

ʟʘ ʧʨʦʩʝʯʥʫ ʙʨʠʪʘʥʩʢʫ ʦʨʛʘʥʠʟʘʮʠʿʫ, ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʠʤʘʿʫ ʩʣʝʜʝ˂ʫ 

ʨʘʩʧʦʜʝʣʫ: 5% ʪʨʦʰʢʦʚʠ ʧʨʝʚʝʥʮʠʿʝ, 30% ʪʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ ʠ 65% ʪʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʀʩʪʨʘʞʠʚʘˁʝ ʚʝʟʘʥʦ ʟʘ ʜʝʣʘʪʥʦʩʪ ʧʨʦʠʟʚʦʜˁʝ ʤʘʰʠʥʘ ʠ ʘʣʘʪʘ, 

ʢʦʿʝ ʿʝ ʩʧʨʦʚʝʦ Burns (1976), ʧʦʢʘʟʫʿʫ ʜʘ ʩʫ ʫ ʪʦʤ ʩʣʫʯʘʿʫ ʪʨʦʰʢʦʚʠ ʧʨʝʚʝʥʮʠʿʝ 

3.3%, ʪʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ 40.3%, ʘ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 56.3%. Hesford & 

Dale (1991) ʩʧʨʦʚʝʣʠ ʩʫ ʠʩʪʨʘʞʠʚʘˁʝ ʫʥʫʪʘʨ ɹʨʠʪʘʥʩʢʝ ʚʘʟʜʫʭʦʧʣʦʚʥʝ ʜʠʚʠʟʠʿʝ ʠ 

ʟʘʢˀʫʯʠʣʠ ʜʘ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʠʤʘʿʫ ʩʣʝʜʝ˂ʫ ʨʘʩʧʦʜʝʣʫ: 22% ʪʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ, 30% ʪʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ ʠ 48% ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. Dale & 

Plunkett (1999) ʜʘʣʠ ʩʫ ʧʨʠʢʘʟ ʠʟʥʦʩʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʤʘ ʢʘʪʝʛʦʨʠʿʘʤʘ PAF 

ʤʦʜʝʣʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʠʥʜʫʩʪʨʠʿʘʤʘ (ʪʘʙʝʣʘ 3.6).  
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ʊʘʙʝʣʘ 3.6 

ʀʟʥʦʩ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʤʘ PAF ʢʘʪʝʛʦʨʠʿʘʤʘ  

ʫ ʨʘʟʣʠʯʠʪʠʤ ʜʝʣʘʪʥʦʩʪʠʤʘ  

(ɹʘʟʠʨʘʥʦ ʥʘ Dale & Plunkett, 1999) 

ʂʘʪʝʛʦʨʠ-

ʿʝ ʪʨʦʰʢʘ 

ʢʚʘʣʠʪʝʪʘ 

ʇʨʦʠ-

ʟʚʦʜˁʘ 

ʦʙʫ˂ʝ  

ʆʧʰʪʝ 

ʠʥʜʫ-

ʩʪʨʠʿʝ  

ʄʝʩʥʘ 

ʠʥʜʫ-

ʩʪʨʠʿʘ  

ʇʨʦʠʟʚʦʜ. 

ʤʘʰʠʥʘ ʠ 

ʘʣʘʪʘ 

ʃʠʚʥʠʮʝ 

ʯʝʣʠʢʘ  

ɺʘʟʜʫʭʦ-

ʧʣʦʚʥʘ 

ʠʥʜʫʩʪʨ. 

P 12% 10% 10% 3.3% 6% 22% 

A 19% 25% 25% 40.3% 14% 30% 

F 69% 65% 65% 56.3% 80% 48% 

%  5% 10% 6% 5% 38% 11% 

ʀʟʚʦʨ Dale & 

Plunkett 

(1999) 

Dale & 

Plunkett 

(1999) 

Dale &  

Plunkett  

(1999) 

Burns 

(1976) 

Moyers &  

Gilmore  

(1979) 

Hesford 

& Dale 

(1991) 

% ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʿʝ ʧʦʩʤʘʪʨʘʥ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʠʭʦʜ ʦʜ ʧʨʦʜʘʿʝ 

 

ʀʟʥʦʩ ʩʚʘʢʝ ʦʜ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʨʘʟʣʠʢʫʿʫ ʩʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʜʝʣʘʪʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʚʝʣʠʯʠʥʝ, ʮʠˀʥʠʭ ʪʨʞʠʰʪʘ, ʧʨʦʠʟʚʦʜʘ ʠ ʜʨʫʛʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ (Tye et al., 2011). Djekic (et al., 2014) ʿ ʝ ʟʘʢˀʫʯʠʦ ʜʘ ʩʝ ʫ ʩʨʧʩʢʠʤ 

ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ, ʪʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʘ, ʨʘʩʧʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʤʝˁʘʣʘ ʠ ʫʩʣʝʜ ʬʘʢʪʦʨʘ ʢʘʦ ʰʪʦ ʩʫ ʜʦʜʘʪʥʠ ʟʘʭʪʝʚʠ ʢʦʨʠʩʥʠʢʘ, 

ʝʢʦʥʦʤʩʢʘ ʢʨʠʟʘ ʠʣʠ ʥʠʚʦ ʟʨʝʣʦʩʪʠ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ. 

 

ʅʝʠʩʪʦʚʝʪʥʦʩʪ ʫ ʨʘʩʧʦʜʝʣʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʤʘ ʢʘʪʝʛʦʨʠʿʘʤʘ ʦʙʿʘʰˁʘʚʘ ʩʝ 

ʠ ʯʠˁʝʥʠʮʦʤ ʜʘ ʩʝ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʯʝʩʪʦ ʨʘʟʣʠʢʫʿʝ ʠʟʤʝʹʫ 

ʦʨʛʘʥʠʟʘʮʠʿʘ (Schiffauerova & Thomson, 2006b). ʏʘʢ ʠ ʘʢʦ ʩʝ ʢʦʨʠʩʪʠ ʠʩʪʘ ʙʘʟʘ ʟʘ 

ʢʘʣʢʫʣʘʮʠʿʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʦʩʪʦʿʝ ʚʘʨʠʿʘʮʠʿʝ ʫ ˁʠʭʦʚʦʿ ʨʘʩʧʦʜʝʣʠ ʧʦ 

ʢʘʪʝʛʦʨʠʿʘʤʘ ʩ ʦʙʟʠʨʦʤ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫʛʣʘʚʥʦʤ ʧʨʠʣʘʛʦʹʘʚʘʿʫ ʦʚʘʢʚʝ ʤʦʜʝʣʝ ʠ 

ʜʝʬʠʥʠʰʫ ˁʠʭʦʚʝ ʧʦʪʢʘʪʝʛʦʨʠʿʝ ʧʨʝʤʘ ʩʦʧʩʪʚʝʥʠʤ ʧʦʪʨʝʙʘʤʘ. ʂʘʦ ʧʦʩʣʝʜʠʮʘ 

ʪʦʛʘ, ʜʦʙʠʿʘ ʩʝ ʜʘ ʩʫ ʧʦʿʝʜʠʥʘʯʥʠ ʝʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʩʣʫʯʘʿʫ ʿʝʜʥʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʧʨʝʧʦʟʥʘʪʠ ʢʘʦ ʥʝʠʟʦʩʪʘʚʥʠ, ʜʦʢ ʩʝ ʫ ʩʣʫʯʘʿʫ ʜʨʫʛʝ ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʤʦʛʫ ʠʟʦʩʪʘʚʠʪʠ ʠʟ ʢʘʣʢʫʣʘʮʠʿʝ ʢʘʦ ʥʝʜʦʚʦˀʥʦ ʙʠʪʥʠ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤ, ʫ 

ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʜʠʩʢʫʪʫʿʝ ʜʘ ʣʠ ʙʠ ʫʦʧʰʪʝ ʪʨʝʙʘʣʦ ʛʦʚʦʨʠʪʠ ʦ Ăʪʠʧʠʯʥʠʤñ 

ʠʟʥʦʩʠʤʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʟʙʦʛ ʯʝʛʘ ʿʝ ʪʝʰʢʦ ʧʨʘʚʠʪʠ ʧʦʨʝʹʝˁʘ ʠʟʤʝʹʫ 

ʨʘʟʣʠʯʠʪʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ (Roden & Dale, 2000).  
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ʀʘʢʦ ʩʫ ʫʦʯˀʠʚʝ ʟʥʘʯʘʿʥʝ ʚʘʨʠʿʘʮʠʿʝ, ʧʨʠ ʧʦʢʫʰʘʿʫ ʧʨʠʙʣʠʞʥʝ ʛʝʥʝʨʘʣʠʟʘʮʠʿʝ, 

ʟʘʢˀʫʯʘʢ ʿʝ ʜʘ ʪʨʦʰʢʦʚʠ ʧʨʝʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʝ ʥʘʿʯʝʰ˂ʝ ʠʟʥʦʩʝ ʦʢʦ 30%-35%, ʜʦʢ 

ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠʟʥʦʩʝ ʦʢʦ 65%-70% ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʅʘ 

ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʥʦʚʠʿʝʛ ʜʘʪʫʤʘ ʢʦʿʝ ʿʝ ʠʩʪʘʢʣʘ Ġatanov§ (et al., 2015), ʫʦʯʘʚʘ ʩʝ ʜʘ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ ʜʘˀʝ ʧʘʞˁʫ ʥʘʿʚʠʰʝ ʫʩʤʝʨʘʚʘʿʫ ʥʘ ʪʨʦʰʢʦʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. 

ʉʪʨʫʯˁʘʮʠ ʟʘ ʢʚʘʣʠʪʝʪ ʯʘʢ ʧʨʦʮʝˁʫʿʫ ʜʘ ʩʝ ʫʜʝʦ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʢʨʝ˂ʝ ʠ ʜʦ 90% ʠ ʫʛʣʘʚʥʦʤ ʥʝ ʠʩʧʦʜ 60% ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (Weinstein 

et al., 2009). ɼʦ ʩʣʠʯʥʦʛ ʧʦʜʘʪʢʘ ʜʘ ʦʚʠ ʪʨʦʰʢʦʚʠ ʥʘʿʯʝʰ˂ʝ ʠʟʥʦʩʝ 70%-80% 

ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʜʦʰʘʦ ʿʝ ʠ Rodchua (2006) ʫ ʩʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʢʦʿʝ 

ʿʝ ʩʧʨʦʚʝʦ ʫ 46 ʧʨʦʠʟʚʦʜʥʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ. ʆʚʦ ʫʢʘʟʫʿʝ ʥʘ ʪʦ ʜʘ ʩʝ ʥʝʜʦʚʦˀʥʦ 

ʫʣʘʞʝ ʫ ʧʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʪʝ ʜʘ ʦʜʥʦʩ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʥʠʿʝ 

ʙʣʠʟʫ ʦʧʪʠʤʘʣʥʦʛ ʟʘ ʚʝ˂ʠ ʙʨʦʿ ʩʣʫʯʘʿʝʚʘ ʦ ʢʦʿʠʤʘ ʩʚʝʜʦʯʝ ʜʦʩʪʫʧʥʘ ʠʩʪʨʘʞʠʚʘˁʘ.  

 

 

3.8. ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʤʘ ʢʘʪʝʛʦʨʠʿʘʤʘ 

PAF ʤʦʜʝʣʘ 

 

ʀʘʢʦ ʿʝ PAF ʥʘʿʯʝʰ˂ʝ ʧʨʠʤʝˁʠʚʘʥ ʤʦʜʝʣ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʠ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ, ʨʝʟʫʣʪʘʪʠ ʜʦʩʪʫʧʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʦʥ ʥʠʿʝ ʫʚʝʢ ʘʜʝʢʚʘʪʥʦ 

ʧʨʠʤʝˁʠʚʘʥ. ʊʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʧʨʝʤʘ ʿʝʜʥʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʦʜ 52 ʠʩʧʠʪʠʚʘʥʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ, 44% ˁʠʭ ʩʫ ʧʨʘʪʠʣʝ ʩʚʝ ʯʝʪʠʨʠ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʜʦʢ 

ʩʫ ʦʩʪʘʣʝ ʜʝʣʠʤʠʯʥʦ ʠʣʠ ʧʦʪʧʫʥʦ ʠʟʦʩʪʘʚˀʘʣʝ ʦʩʪʘʣʝ ʢʘʪʝʛʦʨʠʿʝ (Tye et al., 2011). 

ɱʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʫʩʣʦʚʘ ʝʬʝʢʪʠʚʥʦʛ ʫʪʚʨʹʠʚʘˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʿʝʩʪʝ ʜʘ 

ʩʝ ʘʜʝʢʚʘʪʥʦ ʠʜʝʥʪʠʬʠʢʫʿʫ ʩʚʠ ʝʣʝʤʝʥʪʠ ʦʚʠʭ ʪʨʦʰʢʦʚʘ ʪʿ. ʧʦʿʝʜʠʥʘʯʥʠ ʪʨʦʰʢʦʚʠ 

ʢʦʿʠ ʩʝ ʜʦʚʦʜʝ ʫ ʚʝʟʫ ʩʘ ʢʚʘʣʠʪʝʪʦʤ (Yang, 2008). ɿʘʧʨʘʚʦ, ʜʘ ʙʠ ʩʝ ʤʦʛʘʦ 

ʘʜʝʢʚʘʪʥʦ ʦʙʘʚˀʘʪʠ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʥʘʿʧʨʝ ʩʝ ʤʦʨʘʿʫ 

ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʠ ʢʘʪʝʛʦʨʠʩʘʪʠ ʩʚʠ ʝʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʤʦʨʘ ʩʝ 

ʫʪʚʨʜʠʪʠ ˁʠʭʦʚ ʤʝʹʫʩʦʙʥʠ ʦʜʥʦʩ ʢʘʦ ʠ ʧʨʠʨʦʜʘ ˁʠʭʦʚʦʛ ʧʦʥʘʰʘˁʘ. ʉʪʦʛʘ, 

ʦʨʛʘʥʠʟʘʮʠʿʝ, ʧʨʝ ʫʩʧʦʩʪʘʚˀʘˁʘ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʪʨʘʛʘʿʫ 

ʟʘ ʩʣʠʯʥʠʤ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘʤʘ ʢʦʿʝ ʙʠ ʠʤ ʦʣʘʢʰʘʣʝ ʘʜʝʢʚʘʪʥʦ ʜʝʬʠʥʠʩʘˁʝ 

ʩʦʧʩʪʚʝʥʝ. 
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ʄʝʹʫʪʠʤ, ʢʘʢʦ ʿʝ ʚʝ˂ ʠʩʪʘʢʥʫʪʦ, ʥʝ ʧʦʩʪʦʿʠ ʿʝʜʠʥʩʪʚʝʥʘ ʣʠʩʪʘ ʦʚʘʢʚʠʭ ʝʣʝʤʝʥʘʪʘ 

ʧʨʠʤʝˁʠʚʘ ʫ ʩʣʫʯʘʿʫ ʩʚʘʢʝ ʦʨʛʘʥʠʟʘʮʠʿʝ. ʈʘʟʣʦʛ ʿʝ ʪʘʿ ʰʪʦ ʩʝ ʦʚʠ ʝʣʝʤʝʥʪʠ 

ʨʘʟʣʠʢʫʿʫ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʨʘʟʣʠʯʠʪʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʢʘʦ ʰʪʦ ʩʫ 

ˁʝʥʘ ʜʝʣʘʪʥʦʩʪ, ʚʝʣʠʯʠʥʘ, ʮʠˀʥʦ ʪʨʞʠʰʪʝ, ʧʨʦʠʟʚʦʜʠ ʠ ʩʣ. (Yang, 2008). ɿʙʦʛ 

ʪʦʛʘ ʙʠ ʩʚʘʢʠ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʙʘʟʠʨʘʥ ʥʘ 

ʩʧʝʮʠʬʠʯʥʠʤ ʧʦʪʨʝʙʘʤʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʪʘʢʦ ʰʪʦ ʩʚʘʢʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʪʨʝʙʘ ʜʘ 

ʜʝʬʠʥʠʰʝ ʩʦʧʩʪʚʝʥʫ ʩʪʨʫʢʪʫʨʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʘ ʥʘʿʙʦˀʝ ʦʜʛʦʚʘʨʘ ˁʝʥʠʤ 

ʧʦʪʨʝʙʘʤʘ (Feigenbaum, 2008; Jaju et al., 2009). ɿʘʪʦ, ʙʠʣʦ ʢʦʿʘ ʧʨʝʜʣʦʞʝʥʘ 

ʫʥʠʚʝʨʟʘʣʥʘ ʣʠʩʪʘ ʝʣʝʤʝʥʘʪʘ ʦʚʠʭ ʪʨʦʰʢʦʚʘ ʤʦʞʝ ʧʦʩʣʫʞʠʪʠ ʩʘʤʦ ʢʘʦ ʩʤʝʨʥʠʮʘ 

ʟʘ ʨʘʟʤʠʰˀʘˁʝ, ʘ ʦʜʣʫʢʘ ʦ ʩʪʨʫʢʪʫʨʠ ʪʨʦʰʢʦʚʘ ʫ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʿʫ ʦʩʪʘʿʝ ʫ 

ʧʨʦʮʝʥʠ ʤʝʥʘ˅ʝʨʘ (Schiffauerova & Thomson, 2006a). ʀʧʘʢ, ʦʥʠ ʯʝʩʪʦ ʪʨʘʛʘʿʫ ʟʘ 

ʧʨʠʤʝʨʠʤʘ ʠʟ ʧʨʘʢʩʝ, ʟʙʦʛ ʯʝʛʘ ʦʚʘʢʚʝ ʣʠʩʪʝ ʤʦʛʫ ʙʠʪʠ ʦʜ ʟʥʘʯʘʿʘ. 

 

ʋ ʣʠʪʝʨʘʪʫʨʠ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʘʥ ʙʨʦʿ ʤʘˁʝ ʠʣʠ ʚʠʰʝ ʜʝʪʘˀʥʠʭ ʦʚʘʢʚʠʭ ʣʠʩʪʠ (ʥʧʨ. 

Harrington, 1987; Juran & Gryna, 1988; BS 6143 Part 2, 1990; Feigenbaum, 1991;  

Atkinson et al., 1991; Campanella, 1999; Lin & Johnson, 2004; Evans & Lindsay, 2005; 

Cokins, 2006; Sharma et al., 2007; Omurgonulsen, 2009; Jaju & Lakhe, 2009; Teli et 

al., 2012; Staiculescu, 2012 ʠ ʜʨ.). ʄʝʹʫ ˁʠʭʦʚʠʤ ʧʨʝʜʣʦʟʠʤʘ ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʫʦʯʘʚʘ ʩʝ ʜʦʩʪʘ ʢʘʢʦ ʧʨʝʢʣʘʧʘˁʘ, ʪʘʢʦ ʠ ʨʘʟʣʠʯʠʪʠʭ ʝʣʝʤʝʥʘʪʘ ʠʣʠ 

ʦʥʠʭ ʢʦʿʠ ʜʝʣʦʤ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʿʝʜʥʠ ʜʨʫʛʝ.  

 

ʅʘʢʦʥ ʘʥʘʣʠʟʝ ʝʣʝʤʝʥʘʪʘ, ʧʨʝʜʣʦʞʝʥʠʭ ʦʜ ʩʪʨʘʥʝ ʥʘʚʝʜʝʥʠʭ ʘʫʪʦʨʘ, ʪʨʘʞʝ˂ʠ 

ʫʥʠʿʫ ʪʘʢʚʠʭ ʝʣʝʤʝʥʘʪʘ ʠ ʿʝʜʠʥʩʪʚʝʥʝ ʢʨʠʪʝʨʠʿʫʤʝ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ, ʜʦʰʣʦ ʩʝ ʜʦ 

ʟʘʢˀʫʯʢʘ ʦ ʝʣʝʤʝʥʪʠʤʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ˁʠʭʦʚʠʤ ʢʘʪʝʛʦʨʠʿʘʤʘ, ʢʘʦ ʰʪʦ ʿʝ 

ʪʦ ʧʨʠʢʘʟʘʥʦ ʫ ʪʘʙʝʣʠ 3.7. ʅʘʤʝʨʘ ʿʝ ʜʘ ʩʝ ʢʨʝʠʨʘ ʦʧʰʪʘ ʧʨʝʜʩʪʘʚʘ ʦ ʪʦʤʝ ʢʦʿʠ ʙʠ 

ʩʝ ʝʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʤʦʛʣʠ ʥʘ˂ʠ ʫʥʫʪʘʨ ʢʦʿʝ ʢʘʪʝʛʦʨʠʿʝ, ʩ ʮʠˀʝʤ ʜʘ ʩʝ 

ʦʣʘʢʰʘ ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʝ ʦ ʩʧʝʮʠʬʠʯʥʠʤ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘʤʘ ʢʦʿʝ ʙʠ ʙʠʣʝ 

ʫʧʦʪʨʝʙˀʠʚʝ ʫ ʧʨʘʢʩʠ. 
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ʊʘʙʝʣʘ 3.7 

ʇʨʠʤʝʨʠ ʤʦʛʫ˂ʠʭ ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ  

ʧʨʝʤʘ ʢʘʪʝʛʦʨʠʿʘʤʘ PAF ʤʦʜʝʣʘ  

ɽʃɽʄɽʅʊʀ ʊʈʆʐʂʆɺɸ ʂɺɸʃʀʊɽʊɸ 

ʊʈʆʐʂʆɺʀ ʇʈɽɺɽʅʎʀɱɽ 

ʊʨʦʰʘʢ ʧʣʘʥʠʨʘˁʘ (ʫʣʘʟʘ ʫ ʧʨʦʮʝʩ, ʠʟʣʘʟʘ ʠʟ ʧʨʦʮʝʩʘ, ʥʘʯʠʥʘ ʦʜʚʠʿʘˁʘ 

ʧʨʦʮʝʩʘé) 

ʊʨʦʰʘʢ ʘʥʘʣʠʟʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʮʝʩʘ  

ʊʨʦʰʘʢ ʘʥʘʣʠʟʝ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʰʠʥʘ 

ʊʨʦʰʘʢ ʧʨʠʢʫʧˀʘˁʘ ʠ ʘʥʘʣʠʟʝ ʧʦʜʘʪʘʢʘ ʦ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠʤʘ 

ʊʨʦʰʘʢ ʦʙʫʢʝ ʠ ʦʙʨʘʟʦʚʘˁʘ ʟʘʧʦʩʣʝʥʠʭ  

ʊʨʦʰʘʢ ʧʨʦʛʨʘʤʘ ʤʦʪʠʚʘʮʠʿʝ ʟʘʧʦʩʣʝʥʠʭ ʠ ʧʦʚʝ˂ʘˁʘ ʩʚʝʩʪʠ ʦ ʢʚʘʣʠʪʝʪʫ 

ʊʨʦʰʘʢ ʠʟʨʘʜʝ ʧʨʦʮʝʜʫʨʘ ʠ ʫʧʫʪʩʪʘʚʘ 

ʊʨʦʰʘʢ ʧʨʦʿʝʢʪʦʚʘˁʘ ʩʠʩʪʝʤʘ ʠ ˁʝʛʦʚʠʭ ʜʝʣʦʚʘ (ʧʨʦʠʟʚʦʜʘ, ʧʨʦʮʝʩʘ, ʩʨʝʜʩʪʘʚʘ 

ʟʘ ʨʘʜ, ʦʧʨʝʤʝ ʟʘ ʧʨʘ˂ʝˁʝ ʠ ʤʝʨʝˁʝ ʠ ʩʣ.) ï ʪʘʤʦ ʛʜʝ ʿʝ ʧʨʠʤʝˁʠʚʦ ʫʢˀʫʯʫʿʝ ʠ: 

ʤʦʜʝʣʠʨʘˁʘ/ʩʠʤʫʣʘʮʠʿʝ, ʝʢʩʧʝʨʠʤʝʥʪʠʩʘˁʘ, ʠʟʨʘʜʝ ʧʨʦʙʥʦʛ ʧʨʦʪʦʪʠʧʘ ʠ ʩʣ. 

ʊʨʦʰʘʢ ʧʣʘʥʠʨʘˁʘ ʠ ʘʥʘʣʠʟʝ ʢʚʘʣʠʪʝʪʘ ʠʩʧʦʨʫʯʠʣʘʮʘ (ʧʦʯʝʪʥʦʛ ʚʨʝʜʥʦʚʘˁʘ) 

ʊʨʦʰʘʢ ʝʪʘʣʦʥʠʨʘˁʘ ʠ ʦʜʨʞʘʚʘˁʘ ʦʧʨʝʤʝ ʟʘ ʧʨʘ˂ʝˁʝ ʠ ʤʝʨʝˁʝ  

ʊʨʦʰʘʢ ʫʪʚʨʹʠʚʘˁʘ ʟʘʭʪʝʚʘ ʠ ʦʯʝʢʠʚʘˁʘ ʢʦʨʠʩʥʠʢʘ ʠ ʦʩʪʘʣʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ 

ʩʪʨʘʥʘ 

ʊʨʦʰʘʢ ʦʩʪʘʣʠʭ ʤʘʨʢʝʪʠʥʰʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ 

ʊʨʦʰʘʢ ʧʨʝʚʝʥʪʠʚʥʦʛ ʦʜʨʞʘʚʘˁʘ (ʧʨʦʠʟʚʦʜʥʦʛ ʧʦʛʦʥʘ ʠ ʦʩʪʘʣʠʭ ʙʠʪʥʠʭ 

ʜʝʣʦʚʘ) 

ʊʈʆʐʂʆɺʀ ʇʈʆʎɽʅɽ 

ʊʨʦʰʘʢ ʧʨʘ˂ʝˁʘ ʠ ʤʝʨʝˁʘ ʧʨʦʮʝʩʘ 

ʊʨʦʰʘʢ ʢʦʥʪʨʦʣʠʩʘˁʘ ʢʚʘʣʠʪʝʪʘ ʧʨʦʠʟʚʦʜʘ ʢʦʝʿ ʿʝ ʜʦʩʪʘʚʠʦ ʠʩʧʦʨʫʯʠʣʘʮ 

ʊʨʦʰʘʢ ʫʣʘʟʥʦʛ, ʧʨʦʮʝʩʥʦʛ ʠ ʟʘʚʨʰʥʦʛ ʢʦʥʪʨʦʣʠʩʘˁʘ ʧʨʦʠʟʚʦʜʘ  

ʊʨʦʰʘʢ ʪʝʩʪʠʨʘˁʘ ʢʚʘʣʠʪʝʪʘ ʧʨʦʿʝʢʪʘ (ʧʨʦʠʟʚʦʜʘ/ʧʨʦʪʦʪʠʧʘ, ʜʝʣʦʚʘ, ʩʨʝʜʩʪʘʚʘ 

ʠ ʩʣ.) 

ʊʨʦʰʘʢ ʪʝʩʪʠʨʘˁʘ ʥʦʚʦʛ ʧʨʦʠʟʚʦʜʘ ʫ ʫʩʣʦʚʠʤʘ ʢʦʨʠʰ˂ʝˁʘ 

ʊʨʦʰʘʢ ʝʢʩʪʝʨʥʦʛ ʪʝʩʪʠʨʘˁʘ ʧʨʦʠʟʚʦʜʘ 

ʊʨʦʰʘʢ ʧʨʦʚʝʨʘ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ 

ʊʨʦʰʘʢ ʧʨʝʠʩʧʠʪʠʚʘˁʘ ʩʠʩʪʝʤʘ 

ʊʨʦʰʘʢ ʧʨʦʮʝʥʝ ʟʘʣʠʭʘ 

ʊʨʦʰʘʢ ʢʦʥʪʨʦʣʠʩʘˁʘ ʨʘʜʘ ʜʠʩʪʨʠʙʫʪʝʨʘ 

ʊʈʆʐʂʆɺʀ ʀʅʊɽʈʅʀʍ ʅɽʋʉɸɻʃɸʐɽʅʆʉʊʀ 

ʊʨʦʰʘʢ ʜʦʨʘʜʝ ʠ ʟʘʤʝʥʝ ʜʝʣʦʚʘ ʠʣʠ ʧʦʥʦʚʥʝ ʧʨʦʠʟʚʦʜˁʝ 

ʊʨʦʰʘʢ ʦʜʣʘʛʘˁʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʧʨʦʠʟʚʦʜʘ ʠʣʠ ʜʝʣʦʚʘ   

ʊʨʦʰʘʢ ʧʦʥʦʚʥʦʛ ʦʙʘʚˀʘˁʘ ʘʢʪʠʚʥʦʩʪʠ (ʧʦʥʦʚʥʝ ʥʘʙʘʚʢʝ ʤʘʪʝʨʠʿʘʣʘ, ʧʦʥʦʚʥʠʭ 

ʦʙʫʢʘ, ʧʦʥʦʚʥʝ ʠʟʨʘʜʝ ʜʦʢʫʤʝʥʘʪʘé) 

ʊʨʦʰʘʢ ʚʝʨʠʬʠʢʘʮʠʿʝ ʠ ʘʥʘʣʠʟʝ ʦʪʢʘʟʘ/ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠ ʠʟʚʝʰʪʘʚʘˁʘ ʦ ˁʠʤʘ 
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ɽʃɽʄɽʅʊʀ ʊʈʆʐʂʆɺɸ ʂɺɸʃʀʊɽʊɸ 

ʊʨʦʰʘʢ ʨʝʰʘʚʘˁʘ ʧʨʦʙʣʝʤʘ ʥʘʩʪʘʣʠʭ ʧʨʝ ʠʩʧʦʨʫʢʝ (ʥʧʨ. ʩʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʤ ï 

ʧʦʧʨʘʚʢʝ ʤʘʰʠʥʘ, ʟʘʤʝʥʝ ʜʝʣʦʚʘ ʠ ʩʣ.) 

ʊʈʆʐʂʆɺʀ ɽʂʉʊɽʈʅʀʍ ʅɽʋʉɸɻʃɸʐɽʅʆʉʊʀ  

ʊʨʦʰʘʢ ʠʟʚʝʰʪʘʚʘˁʘ ʥʘ ʪʝʨʝʥʫ 

ʊʨʦʰʘʢ ʦʧʦʟʠʚʘ ʣʦʰʠʭ ʠʣʠ ʩʫʤˁʠʚʠʭ ʧʨʦʠʟʚʦʜʘ ʩʘ ʪʨʞʠʰʪʘ  

ʊʨʦʰʘʢ ʧʦʩʪʫʧʘˁʘ ʩʘ ʧʨʠʛʦʚʦʨʠʤʘ  

ʊʨʦʰʘʢ ʛʘʨʘʥʮʠʿʝ (ʩʝʨʚʠʩʠʨʘˁʘ ʠʣʠ ʟʘʤʝʥʝ ʧʨʦʠʟʚʦʜʘ) 

* ʊʈʆʐʂʆɺʀ ʇʆʉʃɽɼʀʎɸ ʅɽʋʉɸɻʃɸʐɽʅʆʉʊʀ ï ʀʅɼʀʈɽʂʊʅʀ   

   ʊʈʆʐʂʆɺʀ ʅɽʋʉɸɻʃɸʐɽʅʆʉʊʀ  

ʊʨʦʰʘʢ ʥʝʤʦʛʫ˂ʥʦʩʪʠ (ʟʘʩʪʦʿʘ) ʦʜʚʠʿʘˁʘ ʧʨʦʮʝʩʘ (ʥʘʿʯʝʰ˂ʝ ʧʨʦʠʟʚʦʜˁʝ) ʜʦʢ ʩʝ 

ʧʨʦʙʣʝʤʠ ʨʝʰʘʚʘʿʫ 

ʊʨʦʰʘʢ ʩʘʥʠʨʘˁʘ ʥʘʩʪʘʣʝ ʰʪʝʪʝ 

ʊʨʦʰʘʢ ʛʫʙʠʪʢʘ ʨʝʧʫʪʘʮʠʿʝ, ʛʫʙʠʪʢʘ ʢʦʨʠʩʥʠʢʘ ʠʣʠ ˁʝʛʦʚʝ ʣʦʿʘʣʥʦʩʪʠ  

ʊʨʦʰʘʢ ʜʦʜʘʪʥʦʛ ʧʣʘ˂ʘˁʘ ʟʙʦʛ ʢʘʰˁʝˁʘ ʫ ʠʩʧʦʨʫʮʠ  

ʊʨʦʰʘʢ ʫʩʪʫʧʘʢʘ ʠ ʧʦʧʫʩʪʘ ʟʙʦʛ ʣʦʰʝ ʧʨʝʪʭʦʜʥʝ ʠʩʧʦʨʫʢʝ 

ʊʨʦʰʘʢ ʧʦʪʢʣʘʩʠʨʘˁʘ  

ʊʨʦʰʘʢ ʥʝʟʘʜʦʚʦˀʩʪʚʘ ʨʘʜʥʠʢʘ 

* ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʫʦʙʠʯʘʿʝʥʘ PAF ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʧʨʝʧʦʟʥʘʿʝ ʪʨʦʰʢʦʚʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʥʘʢʦʥ ʘʥʘʣʠʟʝ ʧʨʠʤʝʨʘ ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʫʦʯʝʥʘ ʿʝ 

ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʢʘʢʦ ʠʥʪʝʨʥʠ ʪʘʢʦ ʠ ʝʢʩʪʝʨʥʠ, 

ʧʦʩʤʘʪʨʘʿʫ ʢʨʦʟ ʜʚʝ ʤʦʛʫ˂ʝ ʧʦʪʢʘʪʝʛʦʨʠʿʝ: (1) ʜʠʨʝʢʪʥʠ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, 

ʢʦʿʠ ʩʫ ʫ ʬʫʥʢʮʠʿʠ ʦʪʢʣʘˁʘˁʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠ ʟʘʚʠʩʝ ʦʜ ʙʨʦʿʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʠ 

(2) ʠʥʜʠʨʝʢʪʥʠ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʢʦʿʠ ʥʘʩʪʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʧʦʿʘʚʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʘʣʠ ʥʝ ʜʦʧʨʠʥʦʩʝ ʩʘʤʦʤ ʦʪʢʣʘˁʘˁʫ ʥʘʩʪʘʣʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʟʙʦʛ 

ʯʝʛʘ ʥʝ ʤʦʨʘʿʫ ʜʘ ʟʘʚʠʩʝ ʦʜ ˁʠʭʦʚʦʛ ʙʨʦʿʘ. ʆʚʘʢʚʘ ʜʝʢʦʤʧʦʟʠʮʠʿʘ ˂ʝ ʙʠʪʠ ʢʦʨʠʰ˂ʝʥʘ ʠ 

ʜʝʪʘˀʥʠʿʝ ʦʙʿʘʰˁʝʥʘ ʫ ʦʢʚʠʨʫ ʫʚʦʜʥʠʭ ʧʦʩʪʘʚʢʠ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʧʨʝʜʣʦʞʝʥʦʛ ʜʘˀʝ ʫ ʨʘʜʫ. 

 

 

3.9. ʉʢʨʠʚʝʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ 

 

ʄʥʦʛʝ ʩʪʫʜʠʿʝ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʧʦʢʘʟʘʣʝ ʩʫ ʜʘ ʧʦʨʝʜ Ăʩʪʘʥʜʘʨʜʥʠʭñ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʩʪʦʿʝ ʠ Ăʩʢʨʠʚʝʥʠñ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʤʦʛʫ ʥʘʩʪʘʪʠ 

ʟʙʦʛ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ. ʉʢʨʠʚʝʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʩʫ ʦʥʠ ʢʦʿʠ ʩʫ ʥʝʘʜʝʢʚʘʪʥʦ 

ʠʣʠ ʥʠʩʫ ʥʠʢʘʢʦ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʠ ʥʘʿʯʝʰ˂ʝ ʧʨʠʧʘʜʘʿʫ ʛʨʫʧʠ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (Yang, 2008), ʢʘʢʦ 

ʠʥʪʝʨʥʠʭ ʪʘʢʦ ʠ ʝʢʩʪʝʨʥʠʭ. ɿʘʧʨʘʚʦ, ʥʘʿʯʝʰ˂ʠ ʨʘʟʣʦʛ ʟʙʦʛ ʢʦʿʝʛ ʦʥʠ ʧʦʩʪʘʿʫ 
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ʩʢʨʠʚʝʥʠ ʿʝ ʪʘʿ ʰʪʦ ʩʝ ʫ ʦʢʚʠʨʫ ʩʪʘʥʜʘʨʜʥʠʭ ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʠʭ ʩʠʩʪʝʤʘ ʪʨʦʰʢʦʚʠ 

ʢʘʪʝʛʦʨʠʰʫ ʧʨʝʤʘ ʪʠʧʫ ʠʣʠ ʚʨʩʪʠ, ʘ ʥʝ ʧʨʝʤʘ ʫʟʨʦʢʫ ˁʠʭʦʚʦʛ ʥʘʩʪʘʥʢʘ. ʃʠʥʠʿʘ 

ʠʟʤʝʹʫ ʩʢʨʠʚʝʥʠʭ ʠ ʦʩʪʘʣʠʭ ʪʨʦʰʢʦʚʘ ʥʠʿʝ ʫʚʝʢ ʿʘʩʥʘ (Sell®s et al., 2008). 

ʄʝʹʫʪʠʤ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʧʦʪʝʰʢʦ˂ʝ ʫ ʧʨʝʧʦʟʥʘʚʘˁʫ ʠ ʢʚʘʥʪʠʬʠʢʦʚʘˁʫ, ˁʠʭʦʚʦ 

ʘʜʝʢʚʘʪʥʦ ʫʢˀʫʯʠʚʘˁʝ ʫ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʿʝ, ʧʨʝʤʘ 

ʤʥʦʛʠʤ ʘʫʪʦʨʠʤʘ, ʠʟʫʟʝʪʥʦ ʟʥʘʯʘʿʥʦ ʟʘʪʦ ʰʪʦ ʦʥʠ ʤʦʛʫ ʜʘ ʯʠʥʝ 10% ʠʣʠ ʚʠʰʝ ʦʜ 

ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (Chiadamrong, 2003).  

 

ʈʘʟʣʠʯʠʪʠ ʘʫʪʦʨʠ ʧʨʝʧʦʟʥʘʣʠ ʩʫ ʨʘʟʣʠʯʠʪʝ ʝʣʝʤʝʥʪʝ ʢʘʦ ʩʢʨʠʚʝʥʝ ʪʨʦʰʢʦʚʝ 

ʢʚʘʣʠʪʝʪʘ ʠ ˁʠʭʦʚ ʧʨʠʢʘʟ ʜʘʪ ʿʝ ʫ ʪʘʙʝʣʠ 3.8. 

 

ʊʘʙʝʣʘ 3.8  

ʇʨʠʤʝʨʠ Ăʩʢʨʠʚʝʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘñ  

(ʧʨʠʣʘʛʦʹʝʥʦ ʠʟ Yang, 2008) 

ɸʫʪʦʨ    ʉʢʨʠʚʝʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ 

Modarress & Ansari, 1987 - ɻʫʙʠʪʘʢ ʣʦʿʘʣʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ 

Chen & Tang, 1992  - ʉʤʘˁʝˁʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

- ɿʘʩʪʦʿʠ ʫ ʧʨʦʠʟʚʦʜˁʠ 

- ʅʝʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

- ɻʫʙʠʪʘʢ ʨʝʧʫʪʘʮʠʿʝ 

Juran & Gryna, 1993 - ɿʘʩʪʦʿʠ ʫ ʧʨʦʮʝʩʠʤʘ 

- ʆʰʪʝ˂ʝˁʝ ʨʦʙʝ 

- ʊʨʦʰʢʦʚʠ ʜʦʜʘʪʥʝ ʦʧʨʝʤʝ 

- ɻʫʙʠʪʘʢ ʚʨʝʤʝʥʘ ʟʙʦʛ ʦʪʢʣʘˁʘˁʘ ʛʨʝʰʘʢʘ 

- ɻʫʙʠʪʘʢ ʣʦʿʘʣʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ 

- ʆʜʣʘʛʘˁʘ  

- ɼʦʜʘʪʥʠ ʢʘʧʘʮʠʪʝʪʠ ʧʨʦʮʝʩʘ 

Tsai, 1998 - ɻʫʙʠʪʘʢ ʨʝʧʫʪʘʮʠʿʝ 

- ɻʫʙʠʪʘʢ ʧʨʦʜʘʿʝ 

Campanella, 1999  - ɻʫʙʠʪʘʢ ʣʦʿʘʣʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ 

- ɻʫʙʠʪʘʢ ʨʝʧʫʪʘʮʠʿʝ 

- ɻʫʙʠʪʘʢ ʧʨʦʜʘʿʝ 

Kaynama & Black, 2000 - ɻʫʙʠʪʘʢ ʨʝʧʫʪʘʮʠʿʝ 

- ʅʝʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

- ɻʫʙʠʪʘʢ ʧʨʦʜʘʿʝ  

- ɻʫʙʠʮʠ ʟʙʦʛ ʩʫʜʩʢʠʭ ʩʧʦʨʦʚʘ 

Harry & Schroeder, 2000 - ʊʨʦʰʢʦʚʠ ʜʦʜʘʪʥʦʛ ʨʘʜʘ 

- ʊʨʦʰʢʦʚʠ ʜʦʜʘʪʥʝ ʦʧʨʝʤʝ 

- ɻʫʙʠʪʘʢ ʣʦʿʘʣʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ 
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- ɻʫʙʠʪʘʢ ʧʨʦʜʘʿʝ  

Krishnan, 2000 - ɻʫʙʠʮʠ ʟʙʦʛ ʥʝʘʜʝʢʚʘʪʥʠʭ ʩʧʝʮʠʬʠʢʘʮʠʿʘ 
ʧʦʩʣʦʚʘ 

- ɻʫʙʠʮʠ ʟʙʦʛ ʘʢʮʠʜʝʥʘʪʘ 

- ɻʫʙʠʮʠ ʟʙʦʛ ʦʪʢʘʟʘ ʦʧʨʝʤʝ 

- ʊʨʦʰʢʦʚʠ ʦʙʘʚˀʘˁʘ ʜʦʜʘʪʥʠʭ ʦʧʝʨʘʮʠʿʘ 

- ʊʨʦʰʢʦʚʠ ʥʝʧʦʪʨʝʙʥʠʭ ʧʨʦʮʝʜʫʨʘ 

- ʊʨʦʰʢʦʚʠ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʠʛʦʚʦʨʘ 

- ɺʠʰʘʢ ʠʥʚʝʥʪʘʨʘ 

- ʅʝʜʦʩʪʘʪʘʢ ʜʝʣʦʚʘ 

Love & Li,  2000; Hall & 

Tomkins 2001; Love, 

2002; Love & Edwards, 

2004; Kazaz et al., 2005 

- ʊʨʦʰʢʦʚʠ ʟʘʩʪʦʿʘ ʠ ʦʜʣʘʛʘˁʘ 

- ʊʨʦʰʢʦʚʠ ʟʙʦʛ ʧʨʠʛʦʚʦʨʘ 

- ɻʫʙʠʪʘʢ ʨʝʧʫʪʘʮʠʿʝ ʠ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ 
ʙʫʜʫ˂ʝ ʧʦʩʣʦʚʥʝ ʧʨʠʣʠʢʝ 

- ʇʘʜ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

- ʅʠʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʫ ʨʘʜʫ 

- ɻʫʙʠʮʠ ʚʨʝʤʝʥʘ ʟʙʦʛ ʯʝʢʘˁʘ 

Giakatis et al., 2001 - ɻʫʙʠʮʠ ʟʙʦʛ ʥʝʫʩʧʝʰʥʠʭ ʤʝʨʘ 

- ɻʫʙʠʮʠ ʟʙʦʛ ʥʝʜʦʚʦˀʥʝ ʝʬʠʢʘʩʥʦʩʪʠ ʦʧʨʝʤʝ 

- ʇʨʝʢʦʤʝʨʥʦ ʫʣʘʛʘˁʝ ʫ ʢʚʘʣʠʪʝʪ 

Han & Lee, 2002 - ʇʨʝʢʦʤʝʨʥʦ ʫʣʘʛʘˁʝ ʫ ʢʚʘʣʠʪʝʪ  

- ɻʫʙʠʮʠ ʟʙʦʛ ʧʨʦʤʝʥʘ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜˁʝ 

- ɻʫʙʠʮʠ ʟʙʦʛ ʠʟʤʝʥʘ ʫ ʧʨʦʿʝʢʪʦʚʘˁʫ 

- ɻʫʙʠʪʘʢ ʪʨʞʠʰʪʘ 

- ʉʪʚʘʨʘˁʝ ʣʦʰʝʛ ʠʤʠ˅ʘ 

- ʊʨʦʰʢʦʚʠ ʟʙʦʛ ʦʜʣʘʛʘˁʘ ʠʩʧʦʨʫʢʘ 

Chen & Yang, 2002 - ɻʫʙʠʪʘʢ ˀʫʜʩʢʠʭ ʨʝʩʫʨʩʘ 

- ɻʫʙʠʮʠ ʚʨʝʤʝʥʘ 

- ɻʫʙʠʪʘʢ ʧʨʦʜʘʿʝ 

- ɻʫʙʠʪʘʢ ʪʨʞʠʰʥʦʛ ʫʜʝʣʘ 

- ʇʦʪʨʝʙʘ ʟʘ ʧʦʚʝ˂ʘˁʝʤ ʢʘʧʘʮʠʪʝʪʘ 

Park, 2003 - ɻʫʙʠʪʘʢ ʚʨʝʤʝʥʘ 

- ɻʫʙʠʪʘʢ ʢʨʝʜʠʙʠʣʠʪʝʪʘ 

- ɻʫʙʠʪʘʢ ʣʦʿʘʣʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ 

Defeo & Barnard, 2004 - ɻʫʙʠʪʘʢ ʚʨʝʤʝʥʘ 

- ʂʘʰˁʝˁʘ ʟʙʦʛ ʧʘʧʠʨʦʣʦʛʠʿʝ 

- ʉʤʝʥʝ ʨʘʜʥʠʢʘ 

- ɻʫʙʠʪʘʢ ʢʦʨʠʩʥʠʢʘ 

- ʊʨʦʰʢʦʚʠ ʧʦʧʨʘʚʢʝ ʧʨʦʠʟʚʦʜʘ 

- ʅʝʠʩʢʦʨʠʰ˂ʝˁʝ ʢʘʧʘʮʠʪʝʪʘ 

- ʊʨʦʰʘʢ ʧʦʩʪʫʧʘˁʘ ʩʘ ʧʨʠʛʦʚʦʨʠʤʘ 

Schiffauerova & 

Thomson, 2006a 
- ɻʫʙʠʪʘʢ ʧʨʦʜʘʿʝ 

- ʊʨʦʰʘʢ ʜʦʜʘʪʥʝ ʦʧʨʝʤʝ 

- ʆʜʣʘʛʘˁʘ 
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Sellés et al., 2008 - ʇʘʜ ʤʦʪʠʚʘʮʠʿʝ ʟʘʧʦʩʣʝʥʠʭ ʫʩʣʝʜ ʛʨʝʰʘʢʘ 

- ɺʠʰʘʢ ʠʥʚʝʥʪʘʨʘ 

- ɻʫʙʠʪʘʢ ʚʨʝʤʝʥʘ  

- ʅʝʧʨʦʜʫʢʪʠʚʥʦ ʚʨʝʤʝ 

- ɺʨʝʤʝ ʟʘ ʘʥʘʣʠʟʫ ʫʟʨʦʢʘ ʠ ʧʦʩʣʝʜʠʮʘ ʛʨʝʰʘʢʘ 

- ɺʨʝʤʝ ʟʘ ʧʦʩʪʫʧʘˁʝ ʩʘ ʧʨʠʛʦʚʦʨʠʤʘ 

Srivastava, 2008 - ɻʫʙʠʪʘʢ ʩʘʜʘʰˁʝ ʧʨʦʜʘʿʝ 

- ɻʫʙʠʪʘʢ ʙʫʜʫ˂ʝ ʧʨʦʜʘʿʝ  

- ɻʫʙʠʪʘʢ ʢʦʨʠʩʥʠʢʘ  

Mohandas & 

Sankaranarayanan, 2008 
- ɻʫʙʠʪʘʢ ʚʨʝʤʝʥʘ 

- ʊʨʦʰʢʦʚʠ ʠʟʛʫʙˀʝʥʠʭ ʤʘʪʝʨʠʿʘʣʘ 

Snieska et al., 2013 - ɻʫʙʠʪʘʢ ʣʦʿʘʣʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ  

- ɻʫʙʠʪʘʢ ʠʤʠ˅ʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

 

ʉʫʤʠʨʘʿʫ˂ʠ ʧʨʝʪʭʦʜʥʦ ʧʨʠʢʘʟʘʥʝ ʧʨʠʤʝʨʝ ʩʢʨʠʚʝʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ 

ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʯʝʩʪʘʣʦʩʪ ˁʠʭʦʚʦʛ ʧʨʝʧʦʟʥʘʚʘˁʘ ʦʜ ʩʪʨʘʥʝ ʨʘʟʣʠʯʠʪʠʭ ʘʫʪʦʨʘ, 

ʟʘʢˀʫʯʫʿʝ ʩʝ ʜʘ ʩʢʨʠʚʝʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʫ ʦʩʥʦʚʠ ʥʘʿʯʝʰ˂ʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ: 

Á ɻʫʙʠʪʘʢ ʢʦʨʠʩʥʠʢʘ, 

Á ʇʘʜ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

Á ɻʫʙʠʪʘʢ ʧʨʦʜʘʿʝ, 

Á ɻʫʙʠʪʘʢ ʨʝʧʫʪʘʮʠʿʝ, 

Á ɻʫʙʠʪʘʢ ʚʨʝʤʝʥʘ ʟʙʦʛ ʟʘʩʪʦʿʘ ʠ ʩʣ, 

Á ʇʦʚʝ˂ʘˁʝ ʟʘʣʠʭʘ, 

Á ɺʠʰʘʢ ʠʥʚʝʥʪʘʨʘ ʠ ʩʣ. 

 

Albright & Roth (1992), ʘ ʢʘʩʥʠʿʝ ʠ Evans & Lindsay (2005), ʩʪʘʚˀʘʿʫ ʘʢʮʝʥʘʪ ʥʘ 

ʛʫʙʠʪʘʢ ʨʝʧʫʪʘʮʠʿʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʟʘʪʦ ʰʪʦ ʦʜ ˁʝ ʟʘʚʠʩʠ ʙʫʜʫ˂ʘ ʧʨʦʜʘʿʘ. 

Schiffauerova & Thomson (2006a) ʩʤʘʪʨʘʿʫ ʜʘ ʩʝ ʩʢʨʠʚʝʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ 

ʫʧʨʘʚʦ ʤʦʛʫ ʠʩʢʘʟʘʪʠ ʢʘʦ ʥʝʦʩʪʚʘʨʝʥ ʧʨʠʭʦʜ. ɿʙʦʛ ʪʦʛʘ ʩʝ ʦʚʠ ʪʨʦʰʢʦʚʠ ʯʝʩʪʦ 

ʥʘʟʠʚʘʿʫ ʪʨʦʰʢʦʚʠʤʘ ʠʟʛʫʙˀʝʥʠʭ ʰʘʥʩʠ (ʝʥʛ. Opportunity costs). ʈʘʟʣʠʯʠʪʝ 

ʤʦʜʝʣʝ ʧʨʦʮʝʥʝ ʩʢʨʠʚʝʥʠʭ ʪʨʦʰʢʦʚʘ ʧʨʝʜʣʦʞʠʦ ʿʝ Snieska (et al., 2013). ʉ 

ʦʙʟʠʨʦʤ ʜʘ ʩʫ ʩʢʨʠʚʝʥʠ ʪʨʦʰʢʦʚʠ ʧʦ ʩʚʦʿʦʿ ʧʨʠʨʦʜʠ ʫʛʣʘʚʥʦʤ ʥʝʦʧʠʧˀʠʚʠ ʠ ʜʘ 

ʩʝ ʠʩʢʘʟʫʿʫ ʧʨʝʢʦ ʠʟʛʫʙˀʝʥʠʭ ʰʘʥʩʠ, ʦʥʠ ʩʝ ʤʦʛʫ ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʫʟ ʧʦʤʦ˂ 

ʤʦʜʝʣʘ ʥʝʦʧʠʧˀʠʚʠʭ ʪʨʦʰʢʦʚʘ ʪʿ. ʪʨʦʰʢʦʚʘ ʠʟʛʫʙˀʝʥʠʭ ʰʘʥʩʠ (ʝʥʛ. 

Opportunity/Intangible cost model). ʅʝʧʨʝʧʦʟʥʘʚʘˁʝ ʠ ʥʝ ʫʟʠʤʘˁʝ ʫ ʦʙʟʠʨ ʦʚʠʭ 
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ʪʨʦʰʢʦʚʘ ʚʦʜʠ ʦʨʛʘʥʠʟʘʮʠʿʫ ʢʘ ʜʫʛʦʨʦʯʥʦʤ ʥʝʟʘʜʦʚʦˀʩʪʚʫ ʢʦʨʠʩʥʠʢʘ 

(Feigenbaum, 1961; Deming, 1986; Albright & Roth, 1992). ɿʙʦʛ ʪʦʛʘ ʿʝ ʧʨʠʢʫʧˀʘˁʝ 

ʰʪʦ ʿʝ ʤʦʛʫ˂ʝ ʚʠʰʝ ʧʦʜʘʪʘʢʘ ʦ ʩʢʨʠʚʝʥʠʤ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʚʨʣʦ ʚʘʞʥʦ. 

ɺʝʰʪʠʥʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʜʘ ʠʜʝʥʪʠʬʠʢʫʿʝ ʩʢʨʠʚʝʥʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʧʦʚʝ˂ʘʚʘ ʩʝ 

ʚʨʝʤʝʥʦʤ, ʢʘʢʦ ʩʚʝʩʪ ʦ ʢʚʘʣʠʪʝʪʫ ʨʘʩʪʝ (S rqvist, 2001). 

 

 

3.10. ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦ ʬʘʟʘʤʘ ʞʠʚʦʪʥʦʛ ʮʠʢʣʫʩʘ ʧʨʦʠʟʚʦʜʘ 

 

ɼʘʥʘʩ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʧʨʠʤʝˁʫʿʫ ʨʘʟʣʠʯʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʫ ʫ ʚʝʟʠ ʩʘ 

ʢʚʘʣʠʪʝʪʦʤ, ʠ ʪʦ ʢʨʦʟ ʩʚʝ ʬʘʟʝ ʞʠʚʦʪʥʦʛ ʮʠʢʣʫʩʘ ʧʨʦʠʟʚʦʜʘ (Yang, 2008): 

ʧʣʘʥʠʨʘˁʝ ʥʦʚʦʛ ʧʨʦʠʟʚʦʜʘ, ʧʨʦʿʝʢʪʦʚʘˁʝ ʠ ʨʘʟʚʦʿ ʧʨʦʠʟʚʦʜʘ, ʥʘʙʘʚʢʘ ʠ ʫʣʘʟʥʘ 

ʢʦʥʪʨʦʣʘ, ʧʨʦʠʟʚʦʜˁʘ, ʧʨʦʜʘʿʘ ʠ ʧʦʩʪʧʨʦʜʘʿʘ. ʀʩʪʠ ʘʫʪʦʨ ʜʝʪʘˀʥʦ ʿʝ ʘʥʘʣʠʟʠʨʘʦ 

ʝʣʝʤʝʥʪʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʩʝ ʜʦʚʦʜʝ ʫ ʚʝʟʫ ʩʘ ʩʚʘʢʦʤ ʦʜ ʥʘʚʝʜʝʥʠʭ ʬʘʟʘ 

ʞʠʚʦʪʥʦʛ ʮʠʢʣʫʩʘ ʧʨʦʠʟʚʦʜʘ, ʰʪʦ ʿʝ ʧʨʝʜʩʪʘʚˀʝʥʦ ʫ ʪʘʙʝʣʠ 3.9. 

 

ʊʘʙʝʣʘ 3.9 

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʘʨ ʬʘʟʘ ʞʠʚʦʪʥʦʛ ʮʠʢʣʫʩʘ ʧʨʦʠʟʚʦʜʘ  

(Yang, 2008) 

ʌʘʟʘ 

ʞʠʚʦʪʥʦʛ 

ʮʠʢʣʫʩʘ   

ʇʨʦʮʝʩ   ʂʘʪʝʛʦʨʠʿʘ 

ʪʨʦʰʢʘ 

ʢʚʘʣʠʪʝʪʘ 

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʇʣʘʥʠʨʘ-

ˁʝ ʥʦʚʦʛ 

ʧʨʦʠʟʚʦʜʘ 

 

ʀʩʪʨʘʞʠ-

ʚʘˁʝ 

ʪʨʞʠʰʪʘ  

ʊʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ 
- ʊʨʦʰʘʢ ʘʥʢʝʪʠʨʘˁʘ ʠʣʠ ʜʨʫʛʦʛ 

ʠʩʧʠʪʠʚʘˁʘ ʢʦʨʠʩʥʠʢʘ 

- ʊʨʦʰʢʦʚʠ ʦʙʫʢʘ ʠʩʪʨʘʞʠʚʘʯʘ 

ʊʨʦʰʢʦʚʠ 

ʧʨʦʮʝʥʝ 
- ʊʨʦʰʘʢ ʧʨʝʠʩʧʠʪʠʚʘˁʘ 
ʜʦʢʫʤʝʥʪʘʮʠʿʝ 

ʉʢʨʠʚʝʥʠ 

ʪʨʦʰʢʦʚʠ 
- ʊʨʦʰʘʢ ʧʦʩʣʝʜʠʮʘ ʣʦʰʠʭ ʦʜʣʫʢʘ 
ʦ ʨʘʟʚʦʿʫ ʧʨʦʠʟʚʦʜʘ ʟʙʦʛ 

ʥʝʘʜʝʢʚʘʪʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ  

ʇʣʘʥʠʨʘˁʝ 

ʧʨʦʠʟʚʦʜʘ 

ʊʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ 

- ʊʨʦʰʢʦʚʠ ʦʙʫʢʘ ʦ ʧʣʘʥʠʨʘˁʫ 
ʧʨʦʠʟʚʦʜʘ 

ʊʨʦʰʢʦʚʠ 

ʧʨʦʮʝʥʝ 

- ʊʨʦʰʘʢ ʧʨʝʠʩʧʠʪʠʚʘˁʘ 
ʜʦʢʫʤʝʥʪʘʮʠʿʝ 

ʉʢʨʠʚʝʥʠ 

ʪʨʦʰʢʦʚʠ 
- ɼʦʜʘʪʥʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʥʘʩʪʘʿʫ 
ʟʙʦʛ ʛʨʝʰʘʢʘ ʪʦʢʦʤ ʧʣʘʥʠʨʘˁʘ 

ʧʨʦʠʟʚʦʜʘ 

- ɻʫʙʠʪʘʢ ʧʨʦʜʘʿʝ ʠʣʠ ʪʨʞʠʰʪʘ 
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ʌʘʟʘ 

ʞʠʚʦʪʥʦʛ 

ʮʠʢʣʫʩʘ   

ʇʨʦʮʝʩ   ʂʘʪʝʛʦʨʠʿʘ 

ʪʨʦʰʢʘ 

ʢʚʘʣʠʪʝʪʘ 

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʟʙʦʛ ʥʝʘʜʝʢʚʘʪʥʦʛ ʧʣʘʥʠʨʘˁʘ 

ʧʨʦʠʟʚʦʜʘ 

ʇʨʦʿʝʢʪʦ-

ʚʘˁʝ ʠ 

ʨʘʟʚʦʿ 

ʧʨʦʠʟʚʦʜʘ 

ʇʨʦʿʝʢʪʦ-

ʚʘˁʝ 

ʧʨʦʠʟʚʦʜʘ 

ʊʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ 
- ʊʨʦʰʘʢ ʦʙʫʢʝ ʫ ʚʝʟʠ ʩʘ 
ʧʨʦʿʝʢʪʦʚʘˁʝʤ ʠ ʨʘʟʚʦʿʝʤ 

- ʊʨʦʰʘʢ ʠʟʨʘʜʝ ʧʨʦʪʦʪʠʧʘ 

ʊʨʦʰʢʦʚʠ 

ʧʨʦʮʝʥʝ 
- ʊʨʦʰʘʢ ʢʦʥʪʨʦʣʠʩʘˁʘ ʦʧʝʨʘʮʠʿʘ 
ʧʨʦʿʝʢʪʦʚʘˁʘ ʠ ʨʘʟʚʦʿʘ  

ʊʨʦʰʢʦʚʠ 

ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ 

- ʊʨʦʰʘʢ ʚʨʝʤʝʥʘ ʨʘʜʘ ʠ ʦʧʨʝʤʝ 
ʟʙʦʛ ʛʨʝʰʘʢʘ ʪʦʢʦʤ ʧʨʦʿʝʢʪʦʚʘˁʘ 

ʧʨʦʠʟʚʦʜʘ 

- ʊʨʦʰʘʢ ʠʟʚʦʹʝˁʘ ʜʦʜʘʪʥʠʭ 
ʪʝʩʪʦʚʘ 

ʊʨʦʰʢʦʚʠ 

ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ 

- ʊʨʦʰʢʦʚʠ ʧʦʩʪʫʧʘˁʘ ʩʘ 
ʧʨʠʛʦʚʦʨʠʤʘ 

- ʊʨʦʰʢʦʚʠ ʧʦʧʨʘʚʢʠ ʧʨʦʠʟʚʦʜʘ 

ʚʨʘ˂ʝʥʠʭ ʟʙʦʛ ʧʨʦʧʫʩʪʘ ʪʦʢʦʤ 

ʧʨʦʿʝʢʪʦʚʘˁʘ  

ʉʢʨʠʚʝʥʠ 

ʪʨʦʰʢʦʚʠ 
- ɻʫʙʠʪʘʢ ʨʝʧʫʪʘʮʠʿʝ 
ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʟʙʦʛ 

ʛʨʝʰʘʢʘ ʫ ʧʨʦʿʝʢʪʦʚʘˁʫ  

- ʊʨʦʰʘʢ ʧʨʝʚʝʣʠʢʦʛ ʫʣʘʛʘˁʘ ʫ 
ʢʚʘʣʠʪʝʪ 

ʇʨʦʙʥʘ 

ʧʨʦʠʟʚʦ-

ʜˁʘ 

ʊʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ  
- ʊʨʦʰʘʢ ʧʦʙʦˀʰʘˁʘ ʧʨʦʮʝʩʘ 
ʧʨʦʠʟʚʦʜˁʝ 

- ʊʨʦʰʘʢ ʧʨʦʿʝʢʪʦʚʘˁʘ ʢʦʥʪʨʦʣʝ 

ʢʚʘʣʠʪʝʪʘ 

- ʊʨʦʰʘʢ ʘʥʘʣʠʟʝ ʠʥʞʝˁʝʨʩʢʠʭ 
ʧʦʜʘʪʘʢʘ 

- ʊʨʦʰʘʢ ʦʙʫʢʝ ʟʘʧʦʩʣʝʥʠʭ 

ʊʨʦʰʢʦʚʠ 

ʧʨʦʮʝʥʝ 
- ʊʨʦʰʘʢ ʢʦʥʪʨʦʣʠʩʘˁʘ ʦʧʝʨʘʮʠʿʘ  

ʊʨʦʰʢʦʚʠ 

ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ  

- ʊʨʦʰʢʦʚʠ ʦʪʢʣʘˁʘˁʘ ʛʨʝʰʘʢʘ 
ʪʦʢʦʤ ʧʨʦʙʥʝ ʧʨʦʠʟʚʦʜˁʝ 

- ʊʨʦʰʢʦʚʠ ʧʦʥʦʚʥʝ ʩʝʨʪʠʬʠʢʘʮʠʿʝ 

ʧʨʦʠʟʚʦʜʘ ʟʙʦʛ ʛʨʝʰʘʢʘ 

ʦʪʢʨʠʚʝʥʠʭ ʪʦʢʦʤ ʧʨʦʮʝʩʘ ʧʨʦʙʥʝ 

ʧʨʦʠʟʚʦʜˁʝ 

ʉʢʨʠʚʝʥʠ 

ʪʨʦʰʢʦʚʠ 
- ɼʦʜʘʪʥʠ ʪʨʦʰʢʦʚʠ ʥʘʩʪʘʣʠ ʟʙʦʛ 
ʧʨʦʧʫʩʪʘ ʜʘ ʩʝ ʫʦʯʝ ʧʨʦʙʣʝʤʠ ʫ 

ʚʝʟʠ ʩʘ ʢʚʘʣʠʪʝʪʦʤ ʪʦʢʦʤ ʧʨʦʙʥʝ 

ʧʨʦʠʟʚʦʜˁʝ  

ʅʘʙʘʚʢʘ ʠ 

ʫʣʘʟʥʦ 

ʀʟʙʦʨ 

ʠʩʧʦʨʫʯʠ-

ʊʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ 
- ʊʨʦʰʘʢ ʚʨʝʜʥʦʚʘˁʘ 
ʠʩʧʦʨʫʯʠʣʘʮʘ 
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ʌʘʟʘ 

ʞʠʚʦʪʥʦʛ 

ʮʠʢʣʫʩʘ   

ʇʨʦʮʝʩ   ʂʘʪʝʛʦʨʠʿʘ 

ʪʨʦʰʢʘ 

ʢʚʘʣʠʪʝʪʘ 

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʢʦʥʪʨʦʣʠ-

ʩʘˁʝ 

ʣʘʮʘ 

 

ʊʨʦʰʢʦʚʠ 

ʧʨʦʮʝʥʝ 
- ʊʨʦʰʘʢ ʢʦʥʪʨʦʣʠʩʘˁʘ ʧʨʦʠʟʚʦʜʘ 
ʢʦʿʝ ʠʩʧʦʨʫʯʠʣʘʮ ʧʨʦʠʟʚʦʜʠ 

ʊʨʦʰʢʦʚʠ 

ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ 

- ʊʨʦʰʘʢ ʦʪʢʣʘˁʘˁʘ ʧʦʩʣʝʜʠʮʘ 
ʥʝʘʜʝʢʚʘʪʥʦʛ ʠʟʙʦʨʘ 

ʠʩʧʦʨʫʯʠʣʘʮʘ (ʥʧʨ. ʥʝʘʜʝʢʚʘʪʥʠ 

ʠʩʧʦʨʫʯʝʥʠ ʧʨʦʠʟʚʦʜʠ ʦʜ ʩʪʨʘʥʝ 

ʠʩʧʦʨʫʯʠʦʮʘ) 

ʉʢʨʠʚʝʥʠ 

ʪʨʦʰʢʦʚʠ 
- ɻʫʙʠʪʘʢ ʚʨʝʤʝʥʘ ʠ/ʠʣʠ ʜʨʫʛʠʭ 
ʨʝʩʫʨʩʘ ʟʙʦʛ ʙʘʚˀʝˁʘ 

ʧʨʦʙʣʝʤʠʤʘ ʢʚʘʣʠʪʝʪʘ ʫʩʣʝʜ ʥʧʨ. 

ʠʩʧʦʨʫʯʝʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʠ ʥʠʿʝ 

ʘʜʝʢʚʘʪʘʥ 

- ɻʫʙʠʮʠ ʟʙʦʛ ʦʜʣʘʛʘˁʘ ʧʣʘʩʠʨʘˁʘ 
ʧʨʦʠʟʚʦʜʘ ʟʙʦʛ ʥʝʘʜʝʢʚʘʪʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ 

ʅʘʙʘʚʢʘ  ʊʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ 
- ʊʨʦʰʘʢ ʝʪʘʣʦʥʠʨʘˁʘ ʤʝʨʥʝ 
ʦʧʨʝʤʝ ʟʘ ʫʣʘʟʥʦ ʢʦʥʪʨʦʣʠʩʘˁʝ 

ʊʨʦʰʢʦʚʠ 

ʧʨʦʮʝʥʝ 
- ʊʨʦʰʘʢ ʢʦʥʪʨʦʣʠʩʘˁʘ 
ʥʘʙʘʚˀʝʥʠʭ ʧʨʦʠʟʚʦʜʘ ʧʨʝ ʫʣʘʩʢʘ 

ʫ ʧʨʦʮʝʩ ʧʨʦʠʟʚʦʜˁʝ 

ʊʨʦʰʢʦʚʠ 

ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ 

- ʊʨʦʰʘʢ ʟʘʤʝʥʝ ʥʘʙʘʚˀʝʥʦʛ 
ʤʘʪʝʨʠʿʘʣʘ 

- ʊʨʦʰʘʢ ʧʦʧʨʘʚʢʝ ʟʙʦʛ 
ʥʝʘʜʝʢʚʘʪʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʊʨʦʰʢʦʚʠ 

ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ 

- ʊʨʦʰʘʢʦʚʠ ʧʦʧʨʘʚʢʠ ʚʨʘ˂ʝʥʠʭ 

ʧʨʦʠʟʚʦʜʘ ʟʙʦʛ ʥʝʘʜʝʢʚʘʪʥʠʭ 

ʜʝʣʦʚʘ ʫʛʨʘʹʝʥʠʭ ʫ ʧʨʦʠʟʚʦʜʝ 

ʉʢʨʠʚʝʥʠ 

ʪʨʦʰʢʦʚʠ  
- ɻʫʙʠʪʘʢ ʚʨʝʤʝʥʘ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʘ 
ʟʙʦʛ ʟʘʤʝʥʝ ʤʘʪʝʨʠʿʘʣʘ 

- ɼʦʜʘʪʥʠ ʪʨʦʰʢʦʚʠ ʟʙʦʛ ʭʠʪʥʝ 
ʥʘʙʘʚʢʝ ʥʦʚʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʇʨʦʠʟʚʦ-

ʜˁʘ 

(ʩʪʚʘʨʘˁʝ 

ʧʨʦʠʟʚʦ-

ʜʘ) 

ʇʨʦʠʟʚʦ-

ʜˁʘ  

 

ʊʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ 
- ʊʨʦʰʘʢ ʚʘʣʠʜʘʮʠʿʝ ʧʨʦʠʟʚʦʜʥʠʭ 
ʘʢʪʠʚʥʦʩʪʠ 

- ʊʨʦʰʘʢ ʦʧʝʨʘʪʠʚʥʦʛ ʧʣʘʥʠʨʘˁʘ 
ʧʨʦʠʟʚʦʜˁʝ 

- ʊʨʦʰʘʢ ʦʙʫʢʝ 

- ʊʨʦʰʘʢ ʠʟʚʝʰʪʘʚʘˁʘ ʠ ʘʥʘʣʠʟʝ 
ʠʟʚʝʰʪʘʿʘ 

- ʊʨʦʰʘʢ ʧʣʘʥʠʨʘˁʘ ʦʧʨʝʤʝ ʠ 
ʧʨʦʮʝʩʘ ʢʦʥʪʨʦʣʠʩʘˁʘ ʢʚʘʣʠʪʝʪʘ 

ʊʨʦʰʢʦʚʠ 

ʧʨʦʮʝʥʝ 
- ʊʨʦʰʘʢ ʢʦʥʪʨʦʣʠʩʘˁʘ ʦʧʝʨʘʮʠʿʘ 

- ʊʨʦʰʘʢ ʧʨʦʮʝʩʥʦʛ ʢʦʥʪʨʦʣʠʩʘˁʘ 

ʧʨʦʠʟʚʦʜʘ 
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ʌʘʟʘ 

ʞʠʚʦʪʥʦʛ 

ʮʠʢʣʫʩʘ   

ʇʨʦʮʝʩ   ʂʘʪʝʛʦʨʠʿʘ 

ʪʨʦʰʢʘ 

ʢʚʘʣʠʪʝʪʘ 

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

- ʊʨʦʰʘʢ ʝʢʩʪʝʨʥʠʭ ʢʦʥʪʨʦʣʠʩʘˁʘ 
(ʫ ʣʘʙʦʨʘʪʦʨʠʿʘʤʘ ʠ ʩʣ.) 

- ʊʨʦʰʘʢ ʪʝʩʪʠʨʘˁʘ ʧʨʦʠʟʚʦʜʘ ʫ 
ʨʝʘʣʥʠʤ ʦʢʦʣʥʦʩʪʠʤʘ 

ʊʨʦʰʢʦʚʠ 

ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ  

- ʊʨʦʰʘʢ ʩʧʨʦʚʦʹʝˁʘ ʢʦʨʝʢʪʠʚʥʠʭ 
ʤʝʨʘ ʠ ʢʦʨʝʢʮʠʿʘ ʥʘʜ ʧʨʦʠʟʚʦʜʦʤ 

ʢʦʿʠ ʥʠʿʝ ʫʩʘʛʣʘʰʝʥ 

- ʊʨʦʰʘʢ ʰʢʘʨʪʘ 

- ʊʨʦʰʘʢ ʧʦʥʦʚʥʦʛ ʢʦʥʪʨʦʣʠʩʘˁʘ 
ʟʙʦʛ ʜʦʨʘʜʝ 

ʊʨʦʰʢʦʚʠ 

ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ 

- ʊʨʦʰʘʢ ʧʦʩʪʫʧʘˁʘ ʩʘ 

ʧʨʠʛʦʚʦʨʠʤʘ ʢʦʨʠʩʥʠʢʘ 

ʉʢʨʠʚʝʥʠ 

ʪʨʦʰʢʦʚʠ 
- ɻʫʙʠʪʘʢ ʚʨʝʤʝʥʘ ʟʙʦʛ ʟʘʩʪʦʿʘ ʫ 
ʧʨʦʠʟʚʦʜˁʠ 

- ɻʫʙʠʪʘʢ ʣʦʿʘʣʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ 

ʟʙʦʛ ˁʠʭʦʚʦʛ ʥʝʟʘʜʦʚʦˀʩʪʚʘ 

- ɻʫʙʠʪʘʢ ʨʝʧʫʪʘʮʠʿʝ 

ʇʨʦʜʘʿʘ ʠ 

ʧʦʩʪʧʨʦ-

ʜʘʿʥʝ 

ʘʢʪʠʚʥʦ-

ʩʪʠ 

ʇʨʦʜʘʿʘ ʠ 

ʠʩʧʦʨʫʢʘ 

ʧʨʦʠʟʚʦʜʘ 

ʊʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ 
- ʊʨʦʰʢʦʚʠ ʦʙʫʢʘ ʫ ʚʝʟʠ ʩʘ 

ʧʨʦʜʘʿʦʤ ʠ ʠʩʧʦʨʫʢʦʤ ʧʨʦʠʟʚʦʜʘ 

- ʊʨʦʰʘʢ ʫʧʦʪʨʝʙʝ ʩʧʝʮʠʿʘʣʥʠʭ 

ʧʘʢʦʚʘˁʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫ 

ʊʨʦʰʢʦʚʠ 

ʧʨʦʮʝʥʝ 
- ʊʨʦʰʘʢ ʢʦʥʪʨʦʣʠʩʘˁʘ ʧʨʝ 
ʠʩʧʦʨʫʢʝ 

ʊʨʦʰʢʦʚʠ 

ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ 

- ʊʨʦʰʘʢ ʦʰʪʝ˂ʝˁʘ ʧʨʦʠʟʚʦʜʘ 
ʧʨʠʣʠʢʦʤ ʠʩʧʦʨʫʢʝ 

ʊʨʦʰʢʦʚʠ 

ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ 

- ʊʨʦʰʘʢ ʧʦʩʪʫʧʘˁʘ ʩʘ 
ʧʨʠʛʦʚʦʨʠʤʘ ʢʦʨʠʩʥʠʢʘ 

ʉʢʨʠʚʝʥʠ 

ʪʨʦʰʢʦʚʠ 
- ʅʝʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

ʋʩʣʫʛʝ 

ʢʦʨʠʩʥʠ-

ʯʢʦʛ 

ʩʝʨʚʠʩʘ 

ʊʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ 

- ʊʨʦʰʢʦʚʠ ʦʙʫʢʘ ʦ ʢʦʤʫʥʠʢʘʮʠʿʠ 

ʩʘ ʢʦʨʠʩʥʠʮʠʤʘ 

- ʊʨʦʰʘʢ ʠʟʨʘʜʝ ʢʦʜʝʢʩʘ ʧʦʥʘʰʘˁʘ 

ʊʨʦʰʢʦʚʠ 

ʧʨʦʮʝʥʝ 
- ʊʨʦʰʘʢ ʠʩʧʠʪʠʚʘˁʘ ʟʘʜʦʚʦˀʩʪʚʘ 

ʢʦʨʠʩʥʠʢʘ 

ʊʨʦʰʢʦʚʠ 

ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ 

- ʊʨʦʰʘʢ ʨʝʰʘʚʘˁʘ ʧʦʩʣʝʜʠʮʘ 

ʥʝʘʜʝʢʚʘʪʥʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʩʘ 

ʢʦʨʠʩʥʠʮʠʤʘ 
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ʌʘʟʘ 

ʞʠʚʦʪʥʦʛ 

ʮʠʢʣʫʩʘ   

ʇʨʦʮʝʩ   ʂʘʪʝʛʦʨʠʿʘ 

ʪʨʦʰʢʘ 

ʢʚʘʣʠʪʝʪʘ 

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʊʨʦʰʢʦʚʠ 

ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝ-

ʥʦʩʪʠ 

- ʅʝʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

ʉʢʨʠʚʝʥʠ 

ʪʨʦʰʢʦʚʠ 
- ʆʜʫʩʪʘʿʘˁʝ ʢʦʨʠʩʥʠʢʘ ʦʜ 
ʢʦʥʪʘʢʪʠʨʘˁʘ ʟʙʦʛ ʟʘʩʪʦʿʘ ʫ 

ʢʘʥʘʣʫ ʢʦʤʫʥʠʢʘʮʠʿʝ 

 

 

3.11. ʆʜʥʦʩ ʠʟʤʝʹʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʥʠʚʦʘ ʢʚʘʣʠʪʝʪʘ 

 

ʋ ʪʝʦʨʠʿʠ, ʦʧʰʪʝʧʨʠʭʚʘ˂ʝʥ ʧʨʠʩʪʫʧ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʙʘʟʠʨʘ ʩʝ ʥʘ 

ʧʨʝʪʧʦʩʪʘʚʮʠ ʜʘ ʚʠʰʠ ʢʚʘʣʠʪʝʪ ʚʦʜʠ ʢʘ ʤʘˁʠʤ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʠ ʦʙʨʥʫʪʦ 

(Campanella, 1999). ɿʘʧʨʘʚʦ, ʩʪʘʣʥʘ ʧʦʙʦˀʰʘʚʘˁʘ ʢʚʘʣʠʪʝʪʘ ʠ ʧʨʝʧʦʟʥʘʚʘˁʝ 

ʧʨʠʣʠʢʘ ʟʘ ˁʠʭ ʫ ʿʝʜʥʦʿ ʦʨʛʘʥʠʟʘʮʠʿʠ ʜʦʙʠʿʘ ʩʚʝ ʚʠʰʝ ʥʘ ʟʥʘʯʘʿʫ ʢʘʢʦ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘʧʨʝʜʫʿʝ ʦʜ ʫʧʨʘʚˀʘˁʘ ʢʚʘʣʠʪʝʪʘ ʢʘ ʤʝʥʘ˅ʤʝʥʪʫ ʪʦʪʘʣʥʦʛ 

ʢʚʘʣʠʪʝʪʘ (Sower et al., 2007). ʉʭʦʜʥʦ ʪʦʤʝ, ʘ ʢʘʢʦ ʿʝ ʪʦ ʚʝ˂ ʧʨʝʪʭʦʜʥʦ ʦʙʿʘʰˁʝʥʦ, 

ʨʘʩʧʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʤʘ ʢʘʪʝʛʦʨʠʿʘʤʘ PAF ʤʦʜʝʣʘ ʚʘʨʠʨʘ ʦʜ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʜʦ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʥʠʚʦʘ ʟʨʝʣʦʩʪʠ 

ˁʝʥʦʛ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ, ʢʦʿʠ ʨʝʟʫʣʪʫʿʝ ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʠʤʘ 

ʢʚʘʣʠʪʝʪʘ ʩʚʦʿʠʭ ʠʟʣʘʟʘ. ɿʘʧʨʘʚʦ, ʢʘʢʦ ʿʝ ʦʚʘʿ ʩʠʩʪʝʤ ʟʨʝʣʠʿʠ, ʪʿ. ʢʘʢʦ ʦʨʛʘʥʠʟʘʮʠʿʘ 

ʦʩʪʚʘʨʫʿʝ ʚʠʰʠ ʥʠʚʦ ʢʚʘʣʠʪʝʪʘ, ʪʦ ʩʫ ʫ ˁʦʿ ʜʦʤʠʥʘʥʪʥʠʿʘ ʫʣʘʛʘˁʘ ʫ ʪʨʦʰʢʦʚʝ 

ʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʘ ʢʘʦ ʨʝʟʫʣʪʘʪ ʪʦʛʘ ʩʪʚʘʨʘʿʫ ʩʝ ʤʘˁʠ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, 

ʘ ʩʘʤʠʤ ʪʠʤ ʠ ʫʢʫʧʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ, ʠ ʦʙʨʥʫʪʦ (Ittner, 1996; Basak & 

Viswanadhan, 2012). ʊʘʢʦ, ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʩʘ ʚʠʩʦʢʠʤ ʥʠʚʦʦʤ ʟʨʝʣʦʩʪʠ ʉʄʂ 

ʧʨʝʚʝʥʪʠʚʥʦ ʨʘʟʤʠʰˀʘˁʝ ʧʨʝʜʩʪʘʚˀʘ ʠʤʧʝʨʘʪʠʚ ʧʘ ʠ ʧʨʝʚʝʥʪʠʚʥʠ ʪʨʦʰʢʦʚʠ 

ʟʘʫʟʠʤʘʿʫ ʥʘʿʚʝ˂ʠ ʫʜʝʦ ʫ ʫʢʫʧʥʠʤ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ (Sower et al., 2007). 

 

ʋ ʧʨʘʢʩʠ, ʦʚʘʢʚʝ ʧʨʝʪʧʦʩʪʘʚʢʝ ʧʦʪʚʨʹʝʥʝ ʩʫ ʦʜ ʩʪʨʘʥʝ ʤʥʦʛʠʭ ʘʫʪʦʨʘ. 

ʀʩʪʨʘʞʠʚʘˁʝ ʠʟ ʨʘʥʠʿʝʛ ʧʝʨʠʦʜʘ, ʢʦʿʝ ʿʝ ʩʧʨʦʚʝʦ Kohl (1976) ʫ ʦʢʚʠʨʫ 

ʦʨʛʘʥʠʟʘʮʠʿʝ Allis-Chalmers Corporation, ʧʦʢʘʟʫʿʫ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ 

ʦʚʦʿ ʦʨʛʘʥʠʟʘʮʠʿʠ ʟʘ 6.3%, ʥʘʢʦʥ ʧʦʙʦˀʰʘˁʘ ʪʦʢʦʚʘ ʧʨʦʮʝʩʘ. ʊʘʢʦʹʝ, 
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ʠʥʪʝʨʝʩʘʥʪʘʥ ʧʦʜʘʪʘʢ ʠʟ ʧʝʨʠʦʜʘ 1967ï1974 ʫʢʘʟʫʿʝ ʥʘ ʟʥʘʯʘʿʥʦ ʩʤʘˁʝˁʝ 

ʪʨʦʰʢʦʚʘ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʩʘ 46% ʥʘ 6% ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʥʘʢʦʥ ʫʣʘʛʘˁʘ ʫ ʧʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ. Huckett (1985) ʿʝ ʩʫʤʠʨʘʦ ʧʦʜʘʪʢʝ ʦ 

ʧʦʩʪʠʛʥʫ˂ʠʤʘ ʧʦʙʝʜʥʠʢʘ ɹʨʠʪʘʥʩʢʝ ʥʘʛʨʘʜʝ ʟʘ ʢʚʘʣʠʪʝʪ (ʝʥʛ. British Quality 

Award). ʉʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʙʠʣʦ ʿʝ ʿʝʜʘʥ ʦʜ ˁʠʭʦʚʠʭ ʢˀʫʯʥʠʭ 

ʤʝʨˀʠʚʠʭ ʧʦʢʘʟʘʪʝˀʘ ʫʩʧʝʭʘ. Payne (1992) ʠ Knock (1992) ʪʘʢʦʹʝ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ 

ʩʝ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʩʤʘˁʫʿʫ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʨʦʛʨʘʤʘ ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ. 

ʅʝʢʝ ʧʨʠʤʝʨʝ ʠʟ ʦʚʦʛ ʧʝʨʠʦʜʘ ʠʩʪʘʢʘʦ ʿʝ ʠ Campanella (1999).  

 

ʋ ʥʝʰʪʦ ʥʦʚʠʿʝ ʚʨʝʤʝ, Uyar (2008) ʿʝ ʩʧʨʦʚʝʦ ʠʩʪʨʘʞʠʚʘˁʝ ʫ 500 ʥʘʿʙʦˀʠʭ 

ʪʫʨʩʢʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ, ʢʘʢʦ ʙʠ ʧʨʦʮʝʥʠʦ ʢʘʢʦ ʩʝ ʤʝˁʘʿʫ 

ʧʝʨʬʦʨʤʘʥʩʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʥʘʢʦʥ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ. ʆʥ ʿʝ ʟʘʢˀʫʯʠʦ ʜʘ ʩʫ ʥʘʢʦʥ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʪʘʢʚʠʭ ʩʠʩʪʝʤʘ ʧʨʠʛʦʚʦʨʠ 

ʢʦʨʠʩʥʠʢʘ ʩʤʘˁʝʥʠ, ʜʘ ʿʝ ʩʤʘˁʝʥ ʧʨʦʮʝʥʘʪ ʰʢʘʨʪʘ ʠ ʧʦʥʦʚʥʦʛ ʦʙʘʚˀʘˁʘ 

ʘʢʪʠʚʥʦʩʪʠ, ʘ ʠ ʜʘ ʩʫ ʩʝ ʪʘʢʦʹʝ ʩʤʘˁʠʣʠ ʠ ʪʨʦʰʢʦʚʠ ʛʘʨʘʥʮʠʿʝ ʠ ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ.  

 

Staiculescu (2012) ʿʝ ʠʟʚʨʰʠʦ ʤʥʦʛʦ ʜʝʪʘˀʥʠʿʫ ʘʥʘʣʠʟʫ ʫ ʦʢʚʠʨʫ ʢʦʤʧʘʥʠʿʝ ʟʘ 

ʧʨʦʠʟʚʦʜˁʫ ʭʣʝʙʘ ʫ ʈʫʤʫʥʠʿʠ, ʩʘ ʮʠˀʝʤ ʜʘ ʠʩʪʘʢʥʝ ʧʨʦʤʝʥʫ ʫ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ ʥʘʢʦʥ ʩʧʨʦʚʝʜʝʥʠʭ ʧʦʙʦˀʰʘˁʘ, ʢʘʢʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʫ ʪʘʙʝʣʠ 3.10. 

 

ʊʘʙʝʣʘ 3.10 

ʄʝʨʝ ʧʦʙʦˀʰʘˁʘ ʠ ʫʪʠʮʘʿ ʥʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ  

ʥʘ ʧʨʠʤʝʨʫ ʢʦʤʧʘʥʠʿʝ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʭʣʝʙʘ   

(Staiculescu, 2012)   

ʂʘʪʝʛʦʨʠ-

ʿʘ ʪʨʦʰʢʦ-

ʚʘ ʢʚʘʣʠʪ. 

ʄʝʨʝ 

ʧʦʙʦˀʰʘˁʘ 

ʢʚʘʣʠʪʝʪʘ 

ɻʝʥʝʨʠʩʘʥʠ 

ʪʨʦʰʢʦʚʠ 
ʇʦʩʪʠʛʥʫʪʝ ʢʦʨʠʩʪʠ ʇʝʨʠʦʜ 

ʊʨʦʰʢʦʚʠ 

ʧʨʝʚʝʥʮʠ-

ʿʝ 

ʆʧʪʠʤʠʟʘʮʠʿʘ 

ʧʨʦʮʝʩʘ 

ʧʘʢʦʚʘˁʘ ʢʨʦʟ 

ʧʨʠʤʝʥʫ ĂKeine  

Touchñ 

ʪʝʭʥʦʣʦʛʠʿʝ 

ʊʨʦʰʢʦʚʠ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʠ 

ʪʨʦʰʢʦʚʠ 

ʧʦʚʝ˂ʘʥʝ ʫʧʦʪʨʝʙʝ 

ʝʥʝʨʛʠʿʝ 

ʇʦʚʝ˂ʘʥʘ ʝʬʠʢʘʩʥʦʩʪ 

ʫʩʣʝʜ ʧʨʝʣʘʟʘ ʥʘ 

ʘʫʪʦʤʘʪʩʢʦ ʧʘʢʦʚʘˁʝ 

ʫʟ ʤʘˁʫ ʤʦʛʫ˂ʥʦʩʪ 

ˀʫʜʩʢʝ ʛʨʝʰʢʝ 

ɱʘʥʫʘʨ-

ʤʘʨʪ 

2012 

ʆʙʫʢʘ ʦ 

ʧʨʦʛʨʘʤʠʤʘ 

ʊʨʦʰʢʦʚʠ 

ʠʟʚʦʹʝˁʘ ʦʙʫʢʘ 

ʇʦʚʝ˂ʘʥʘ 

ʤʦʪʠʚʠʩʘʥʦʩʪ ʨʘʜʥʠʢʘ 

ɱʘʥʫʘʨ 

2012 
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ʂʘʪʝʛʦʨʠ-

ʿʘ ʪʨʦʰʢʦ-

ʚʘ ʢʚʘʣʠʪ. 

ʄʝʨʝ 

ʧʦʙʦˀʰʘˁʘ 

ʢʚʘʣʠʪʝʪʘ 

ɻʝʥʝʨʠʩʘʥʠ 

ʪʨʦʰʢʦʚʠ 
ʇʦʩʪʠʛʥʫʪʝ ʢʦʨʠʩʪʠ ʇʝʨʠʦʜ 

ʧʦʙʦˀʰʘˁʘ 

ʢʚʘʣʠʪʝʪʘ ʠ 

ʦʧʪʠʤʠʟʘʮʠʿʠ 

  

ʂʦʤʧʘʨʘʪʠʚʥʘ 

ʘʥʘʣʠʟʘ 

ʢʦʥʢʫʨʝʥʘʪʘ ʥʘ 

ʪʨʞʠʰʪʫ 

ʊʨʦʰʢʦʚʠ 

ʤʘʨʢʝʪʠʥʰʢʠʭ 

ʩʪʫʜʠʿʘ 

ʋʯʚʨʰ˂ʠʚʘˁʝ 

ʪʨʞʠʰʥʝ ʧʦʟʠʮʠʿʝ, 

ʪʨʘʥʩʬʝʨ ʟʥʘˁʘ, 

ʧʨʠʣʘʛʦʹʘʚʘˁʝ 

ʜʠʥʘʤʠʮʠ ʪʨʞʠʰʪʘ, 

ʧʨʘʚʦʚʨʝʤʝʥ ʧʨʠʩʪʫʧ 

ʠʥʬʦʨʤʘʮʠʿʘʤʘ 

ʇʝʨʠʦ-

ʜʠʯʥʦ 

ʊʨʦʰʢʦʚʠ 

ʧʨʦʮʝʥʝ 

ʇʦʙʦˀʰʘˁʝ ʠ 

ʠʥʪʝʥʟʠʚʠʨʘˁʝ 

ʢʦʥʪʨʦʣʠʩʘˁʘ 

ʢʚʘʣʠʪʝʪʘ 

ʊʨʦʰʘʢ 

ʢʦʥʪʨʦʣʠʩʘˁʘ 

ʢʦʿʠ ʫʢˀʫʯʫʿʝ ʠ 

ʪʨʦʰʘʢ ʛʫʙʠʪʢʘ 

ʢʦʥʪʨʦʣʠʩʘˁʝʤ 

ʫʥʠʰʪʝʥʠʭ 

ʧʨʦʠʟʚʦʜʘ 

ɹʦˀʠ ʫʚʠʜ ʫ ʢʚʘʣʠʪʝʪ 

ʧʨʦʠʟʚʦʜʥʠʭ 

ʦʧʝʨʘʮʠʿʘ 

 

 

ʉʪʘʣʥʦ 

ʇʦʢʨʝʪʘˁʝ 

ʩʦʧʩʪʚʝʥʝ 

ʣʘʙʦʨʘʪʦʨʠʿʝ ʩʘ 

ʮʠˀʝʤ ʠʟʚʦʹʝˁʘ 

ʧʦʪʨʝʙʥʠʭ 

ʘʥʘʣʠʟʘ ʠ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ 

ʪʝʩʪʦʚʘ 

ʊʨʦʰʢʦʚʠ 

ʦʧʨʝʤʘˁʘ 

ʣʘʙʦʨʘʪʦʨʠʿʝ, 

ʪʨʦʰʢʦʚʠ 

ʠʟʚʦʹʝˁʘ ʘʥʘʣʠʟʘ 

ʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ 

ʪʝʩʪʦʚʘ 

ʊʝʩʪʠʨʘˁʝ ʦʜʨʝʹʝʥʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʦʠʟʚʦʜʘ 

ʩʧʝʮʠʬʠʯʥʠʭ ʟʘ 

ʧʨʝʭʨʘʤʙʝʥʫ 

ʠʥʜʫʩʪʨʠʿʫ ʫʟ 

ʠʟʚʦʹʝˁʝ 

ʩʫʧʝʨʠʦʨʥʠʿʠʭ ʘʥʘʣʠʟʘ 

ɱʘʥʫʘʨ - 

ɼʝʮʝ-

ʤʙʘʨ 

2012 

ʊʨʦʰʢʦʚʠ 

ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘ-

ʰʝʥʦʩʪʠ 

ʋʪʠʮʘʿ ʥʘ 

ʩʤʘˁʝˁʝ 

ʛʫʙʠʪʘʢʘ ʚʨʝʤʝʥʘ 

ʠʟʘʟʚʘʥʠʭ 

ʧʨʝʢʠʜʘˁʝʤ 

ʧʨʦʮʝʩʘ 

ʧʨʦʠʟʚʦʜˁʝ 

ʊʨʦʰʘʢ 

ʜʝʪʝʢʪʦʚʘˁʘ 

ʛʫʙʠʪʘʢʘ, 

ʨʝʰʘʚʘˁʘ 

ʧʨʦʙʣʝʤʘ ʠ 

ʧʦʧʨʘʚʢʠ 

ʇʦʚʝ˂ʘˁʝ 

ʝʬʠʢʘʩʥʦʩʪʠ, 

ʝʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʨʝʚʝʥʪʠʚʥʠʤ 

ʠʟʙʝʛʘʚʘˁʝʤ 

ʥʝʧʦʪʨʝʙʥʠʭ ʿʘʟʦʚʘ ʫ 

ʧʨʦʠʟʚʦʜˁʠ 

ɱʘʥʫʘʨ - 

ʤʘʨʪ 

2012 

ɸʥʘʣʠʟʘ 

ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʩ ʮʠˀʝʤ 

ʦʪʢʨʠʚʘˁʘ 

ʫʟʨʦʢʘ 

ʊʨʦʰʘʢ ʧʦʥʦʚʥʦʛ 

ʢʦʥʪʨʦʣʠʩʘˁʘ 

ʥʝʫʩʘʛʣʘʰʝʥʠʭ 

ʧʨʦʠʟʚʦʜʘ 

ʇʦʩʪʠʟʘˁʝ ʩʪʘʣʥʦʛ 

ʧʦʙʦˀʰʘˁʘ ʧʨʦʠʟʚʦʜʘ 

ʠ ʠʟʙʝʛʘʚʘˁʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʉʪʘʣʥʦ 

ʊʨʦʰʢʦʚʠ 

ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘ-

ʰʝʥʦʩʪʠ 

ʈʝʰʘʚʘˁʝ 

ʧʨʠʤˀʝʥʠʭ 

ʧʨʠʛʦʚʦʨʘ  

ʢʦʨʠʩʥʠʢʘ 

ʊʨʦʰʘʢ ʨʝʰʘʚʘˁʘ 

ʧʨʠʛʦʚʦʨʘ 

ʆʩʪʘʿʘˁʝ ʫ ʢʦʥʪʘʢʪʫ ʩʘ 

ʢʦʨʠʩʥʠʮʠʤʘ ʠ 

ʧʨʠʜʦʙʠʿʘˁʝ ʥʦʚʠʭ ʥʘ 

ʦʩʥʦʚʫ ʜʦʙʨʦʛ ʛʣʘʩʘ 

ʉʪʘʣʥʦ 

ɸʥʘʣʠʟʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʚʨʘ˂ʝʥʠʭ 

ʧʨʦʠʟʚʦʜʘ 

ʊʨʦʰʘʢ 

ʩʧʨʦʚʦʹʝˁʘ 

ʘʢʪʠʚʥʦʩʪʠ 

ʅʝʢʠ ʦʜ ʚʨʘ˂ʝʥʠʭ 

ʧʨʦʠʟʚʦʜʘ ʤʦʛʫ ʩʝ 

ʧʨʝʢʣʘʩʠʨʘʪʠ 

ʉʪʘʣʥʦ 
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ʆʚʘʿ ʧʨʠʤʝʨ ʿʝ ʧʦʢʘʟʘʦ ʜʘ ʩʫ ʩʝ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ, ʥʘʢʦʥ ʩʧʨʦʚʝʜʝʥʠʭ ʤʝʨʘ 

ʧʦʙʦˀʰʘˁʘ, ʩʤʘˁʠʣʠ ʟʘ ʦʢʦ 14% ʟʘ ʩʚʝʛʘ 6 ʤʝʩʝʮʠ. ʅʘʚʝʜʝʥʠ ʧʨʠʤʝʨ ʪʘʢʦʹʝ 

ʧʦʪʚʨʹʫʿʝ ʦʩʥʦʚʥʫ ʧʨʝʪʧʦʩʪʘʚʢʫ ʪʝʦʨʠʿʝ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʜʘ ʩʫ ʦʥʠ ʤʘˁʠ 

ʢʘʜʘ ʿʝ ʢʚʘʣʠʪʝʪ ʚʠʰʠ ʠ ʦʙʨʥʫʪʦ. 

 

ʉʭʦʜʥʦ ʪʦʤʝ, ʫ ʧʨʘʢʩʠ ʩʝ ʢʦʨʠʩʪʝ ʨʘʟʣʠʯʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʫʪʚʨʹʠʚʘˁʝ 

ʝʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʘ ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ 

(Schiffauerova & Thomson, 2006a). ʇʨʝʤʘ ʚʠʰʝ ʘʫʪʦʨʘ (Tattikonda & Tattikonda, 

1996; Slaughter et al., 1998; Vaxevanidis & Petropouolos, 2008), ʢʘʦ ʧʦʢʘʟʘʪʝˀ 

ʦʚʘʢʚʝ ʝʬʝʢʪʠʚʥʦʩʪʠ ʥʘʿʯʝʰ˂ʝ ʩʝ ʢʦʨʠʩʪʠ ʪʟʚ. Ăʂʦʨʠʩʪ ʦʜ ʫʣʘʛʘˁʘ ʫ ʢʚʘʣʠʪʝʪñ 

(ʝʥʛ. Return on Quality - RoQ). ʆʥʘ ʧʨʝʜʩʪʘʚˀʘ ʦʜʥʦʩ ʠʟʤʝʹʫ ʦʩʪʚʘʨʝˁʘ ʧʦ ʧʠʪʘˁʫ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʪʨʦʰʢʦʚʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʧʨʦʛʨʘʤʘ ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ.  

 

                     Ὑέὗ

ʧʦʚʝ˂ʘˁʝ ʧʨʦʬʠʪʘ 
ʝʥʛȢ   

ʪʨʦʰʘʢ ʧʨʦʛʨʘʤʘ ʧʦʙʦˀʰʘʚʘˁʘ ʢʚʘʣʠʪʝʪʘ 
ʝʥʛȢ     

                      (3.1) 

                                      

RoQ ʩʝ ʪʘʢʦʹʝ ʢʦʨʠʩʪʠ ʠ ʢʘʦ ʢʨʠʪʝʨʠʿʫʤ ʟʘ ʠʟʙʦʨ ʙʦˀʝ ʦʧʮʠʿʝ ʤʝʹʫ ʘʣʪʝʨʥʘʪʠʚʘʤʘ 

ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ (Schiffauerova & Thomson, 2006a). 

 

 

3.12. ʂʦʨʠʩʪʠ ʦʜ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 

ʊʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʩʫ, ʫ ʦʢʚʠʨʫ ʤʝʥʘ˅ʤʝʥʪʘ ʪʦʪʘʣʥʦʛ ʢʚʘʣʠʪʝʪʘ, ʿʝʜʘʥ ʦʜ 

ʥʘʿʚʘʞʥʠʿʠʭ ʘʩʧʝʢʘʪʘ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ (Dahlgaard et al., 

1992). ʉʤʘˁʝˁʝʤ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʤʦʛʫ ʩʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʠʪʠ ʠ ʫʢʫʧʥʠ 

ʪʨʦʰʢʦʚʠ ʧʘ ʿʝ ʫʪʚʨʹʠʚʘˁʝ ʠ ʘʥʘʣʠʟʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʟʥʘʯʘʿʥʘ ʦʙʣʘʩʪ ʟʘ 

ʤʝʥʘ˅ʝʨʝ ʠ ˁʠʭʦʚʦ ʩʪʨʘʪʝʰʢʦ ʜʝʣʦʚʘˁʝ (Feigenbaum, 1991; Schiffauerova & 

Thomson, 2006a). ʋ ʤʥʦʛʠʤ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʩʝ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ, ʪʨʦʰʢʦʚʠ 

ʤʘʪʝʨʠʿʘʣʘ ʠ ʪʨʦʰʢʦʚʠ ʠʩʧʦʨʫʢʝ ʩʤʘʪʨʘʿʫ ʟʘ ʪʨʠ ʢˀʫʯʥʘ ʧʦʢʘʟʘʪʝˀʘ ʫʩʧʝʰʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʿʘ (Tye et al., 2011). ʋʪʚʨʹʠʚʘˁʝ ʠ ʘʥʘʣʠʟʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʿʝ ʿʝʜʘʥ 

ʦʜ ʥʘʿʝʬʝʢʪʠʚʥʠʿʠʭ ʘʣʘʪʘ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʧʨʦʛʨʘʤʘ ʧʦʙʦˀʰʘʚʘˁʘ 

ʢʚʘʣʠʪʝʪʘ, ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʦʙʣʘʩʪʠ ʛʜʝ ʧʦʩʪʦʿʝ ʧʨʦʙʣʝʤʠ ʩʘ ʢʚʘʣʠʪʝʪʦʤ, ʟʘ 
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ʧʨʝʧʦʟʥʘʚʘˁʝ ʧʨʠʣʠʢʘ ʟʘ ʧʦʙʦˀʰʘˁʝ, ʠʟʙʦʨ ʧʨʠʦʨʠʪʝʪʘ ʟʘ ʜʝʣʦʚʘˁʝ, ʧʘ ʩʘʤʠʤ 

ʪʠʤ ʠ ʟʘ ʧʦʚʝ˂ʘˁʝ ʝʬʝʢʪʠʚʥʦʩʪʠ ʮʝʣʦʢʫʧʥʦʛ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ (Kumar & 

Brittain, 1995; Kajdan, 2007; Basak & Viswanadhan, 2012). ɽʬʝʢʪʠʚʥʘ ʘʥʘʣʠʟʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʥʠʿʝ ʢʦʨʠʩʥʘ ʩʘʤʦ ʢʘʦ ʘʣʘʪ ʟʘ ʤʝʥʘ˅ʤʝʥʪ ʢʚʘʣʠʪʝʪʘ ʥʝʛʦ ʠ ʢʘʦ 

ʩʨʝʜʩʪʚʦ ʨʘʟʚʦʿʘ ʩʚʝʩʪʠ ʦ ʢʚʘʣʠʪʝʪʫ ʫ ʿʝʜʥʦʿ ʦʨʛʘʥʠʟʘʮʠʿʠ (Antonaras et al., 2010; 

Mohamood, 2010). ʆʩʠʤ ʪʦʛʘ, ʦʧʪʠʤʠʟʘʮʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʿʝ ʥʝʦʧʭʦʜʘʥ 

ʫʩʣʦʚ ʟʘ ʦʧʩʪʘʥʘʢ ʥʘ ʪʨʞʠʰʪʫ (Freiesleben, 2005).  

 

ʄʥʦʛʠ ʘʫʪʦʨʠ ʩʫ ʫ ʩʚʦʿʠʤ ʨʘʜʦʚʠʤʘ ʠʩʪʠʮʘʣʠ ʧʨʝʜʥʦʩʪʠ ʠ ʢʦʨʠʩʪʠ ʦʜ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛ ʫʪʚʨʹʠʚʘˁʘ ʠ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʤʝʹʫ ʢʦʿʠʤʘ ʩʫ: 

Thompson & Nakamura, 1987; Oakland & Porter, 1994; Bottorff, 1997; Oliver & Qu, 

1999; Shah & Mandal, 1999; Prickett & Rapley, 2001; Dale & Wan, 2002; Mandal & 

Shah, 2002; Kazaz et al., 2005; Rodchua, 2006; Schiffauerova & Thomson, 2006a; 

Srivastava, 2008; Uyar, 2008; Jaju et al., 2009; Kiani et al., 2009; Omurgonulsen, 2009; 

Vaxevanidis et al., 2009; Weinstein et al., 2009; Chang et al., 2010; Tsai & Hsu, 2010; 

Tye et al., 2011; Staiculescu, 2012 ʠ ʜʨ.  

 

ʉʫʤʘʨʘʥ ʧʨʝʯʠʰ˂ʝʥ ʧʨʠʢʘʟ ʥʘʿʠʩʪʘʢʥʫʪʠʿʠʭ ʧʨʝʜʥʦʩʪʠ ʧʨʠʢʘʟʘʥ ʿʝ ʫ ʪʘʙʝʣʠ 3.11. 

 

ʊʘʙʝʣʘ 3.11  

ʇʨʠʤʝʨʠ ʢʦʨʠʩʪʠ ʦʜ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 ʂʆʈʀʉʊʀ ʆɼ ɸʅɸʃʀɿɽ ʊʈʆʐʂʆɺɸ ʂɺɸʃʀʊɽʊɸ ʉʋ ɼɸ ʉɽ: 

1.  ʆʤʦʛʫ˂ʠ ʙʦˀʝ ʨʘʟʫʤʝʚʘˁʝ ʩʪʚʘʨʥʠʭ ʪʨʦʰʢʦʚʘ 

2.  ʇʦʚʝ˂ʘ ʩʚʝʩʪ ʦʨʛʘʥʠʟʘʮʠʿʝ ʦ ʧʦʪʝʥʮʠʿʘʣʥʦʤ ʫʪʠʮʘʿʫ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ ʥʘ 

ʫʢʫʧʥʝ ʨʝʟʫʣʪʘʪʝ ʧʦʩʣʦʚʘˁʘ 

3.  ʀʩʪʘʢʥʝ ʟʥʘʯʘʿ ʠʩʧʨʘʚʥʦʛ ʦʙʘʚˀʘˁʘ ʘʢʪʠʚʥʦʩʪʠ ʧʨʚʠ ʧʫʪ 

4.  ʀʜʝʥʪʠʬʠʢʫʿʫ ʧʨʦʙʣʝʤʠ ʢʦʿʠ ʩʤʘˁʫʿʫ ʫʢʫʧʥʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, ʪʿ. 

ʬʦʢʫʩʠʨʘ ʥʘ ʧʦˀʘ ʥʠʩʢʦʛ ʢʚʘʣʠʪʝʪʘ 

5.  ʇʨʦʮʝʥʠ ʫʩʧʝʭ ʧʨʦʛʨʘʤʘ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ 

6.  ʆʙʝʟʙʝʜʝ ʩʤʝʨʥʠʮʝ ʟʘ ʜʦʥʦʰʝˁʝ ʩʪʨʘʪʝʰʢʠʭ ʦʜʣʫʢʘ ʫ ʚʝʟʠ ʩʘ ʪʨʦʰʢʦʚʠʤʘ, 

ʙʘʟʠʨʘʥʠʭ ʥʘ ʯʠˁʝʥʠʮʘʤʘ 

7.  ʆʜʨʝʜʝ ʮʠˀʝʚʠ ʩʤʘˁʝˁʘ ʪʨʦʰʢʦʚʘ ʠ ʤʝʨʠ ʫʩʧʝʭ 

8.  ʄʦʪʠʚʠʰʫ ʟʘʧʦʩʣʝʥʠ ʜʘ ʨʘʜʝ ʧʨʝʤʘ ʮʠˀʝʚʠʤʘ ʢʚʘʣʠʪʝʪʘ 

9.  ʇʨʠʜʦʙʠʿʝ ʧʦʜʨʰʢʘ ʤʝʥʘ˅ʤʝʥʪʘ ʟʘ ʧʦʢʨʝʪʘˁʝ ʧʨʦʿʝʢʘʪʘ ʧʦʙʦˀʰʘˁʘ 

10.  ʇʨʦʤʝʥʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʟʘʧʦʩʣʝʥʠ ʨʘʟʤʠʰˀʘʿʫ ʦ ʛʨʝʰʢʘʤʘ 

11.  ʋʪʚʨʜʠ ʢʘʢʦ ʩʚʠ ʧʦʜʩʠʩʪʝʤʠ ʫʪʠʯʫ ʥʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ 

12.  ʇʦʙʦˀʰʘ ʨʘʟʚʦʿ ʧʨʦʠʟʚʦʜʘ 
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 ʂʆʈʀʉʊʀ ʆɼ ɸʅɸʃʀɿɽ ʊʈʆʐʂʆɺɸ ʂɺɸʃʀʊɽʊɸ ʉʋ ɼɸ ʉɽ: 

13.  ʇʨʝʧʦʟʥʘʿʫ ʠ ʝʣʠʤʠʥʠʰʫ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʥʝ ʫʪʠʯʫ ʥʘ ʧʦʙʦˀʰʘˁʝ 

ʢʚʘʣʠʪʝʪʘ 

14.  ʆʨʛʘʥʠʟʘʮʠʿʘ ʦʨʠʿʝʥʪʠʰʝ ʢʘ ʩʤʘˁʝˁʫ ʰʢʘʨʪʘ/ʜʦʨʘʜʝ ʠ ʪʨʦʰʢʦʚʘ ʣʦʰʝʛ 

ʢʚʘʣʠʪʝʪʘ 

15.  ʉʤʘˁʝ ʫʢʫʧʥʠ ʪʨʦʰʢʦʚʠ  

16.  ʇʦʚʝ˂ʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ 

17.  ʇʦʚʝ˂ʘ ʝʬʝʢʪʠʚʥʦʩʪ ʫʧʦʪʨʝʙʝ ʨʝʩʫʨʩʘ 

18.  ʇʦʚʝ˂ʘ ʧʨʦʬʠʪ ʦʨʛʘʥʠʟʘʮʠʿʝ 

 

ʂʘʦ ʩʘʞʝʪʘʢ ʧʨʠʢʘʟʘʥʠʭ ʧʨʠʤʝʨʘ ʢʦʨʠʩʪʠ ʦʜ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʤʦʛʫ ʩʝ 

ʠʩʪʘ˂ʠ ʝʣʝʤʝʥʪʠ ʢʦʿʝ Juran & Gryna (1999) ʚʠʜʝ ʢʘʦ ʢˀʫʯʥʝ ʢʦʨʠʩʪʠ ʦʜ ʘʥʘʣʠʟʝ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ: 

Á ɼʘ ʩʝ ʦʜʨʝʜʠ ʚʝʣʠʯʠʥʘ ʧʨʦʙʣʝʤʘ ʢʚʘʣʠʪʝʪʘ ʥʘ ʿʝʟʠʢʫ ʢʦʿʠ ˂ʝ ʠʤʘʪʠ ʫʪʠʮʘʿʘ 

ʥʘ ʤʝʥʘ˅ʤʝʥʪ; 

Á ɼʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʿʫ ʢˀʫʯʥʘ ʤʝʩʪʘ ʟʘ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʩʚʠʤ 

ʧʨʦʮʝʩʠʤʘ ʦʨʛʘʥʠʟʘʮʠʿʝ; 

Á ɼʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʿʫ ʧʨʠʣʠʢʝ ʟʘ ʧʦʚʝ˂ʘˁʝ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ;  

Á ɼʘ ʩʝ ʦʙʝʟʙʝʜʝ ʩʨʝʜʩʪʚʘ ʚʨʝʜʥʦʚʘˁʘ ʧʦʩʪʠʛʥʫʪʠʭ ʨʝʟʫʣʪʘʪʘ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʙʦˀʰʘʚʘˁʘ ʢʚʘʣʠʪʝʪʘ; 

Á ɼʘ ʩʝ ʧʦʚʝʞʫ ʮʠˀʝʚʠ ʢʚʘʣʠʪʝʪʘ ʩʘ ʮʠˀʝʚʠʤʘ ʦʨʛʘʥʠʟʘʮʠʿʝ. 

 

ʆʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʩʫ ʧʨʠʣʘʛʦʜʠʣʝ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʩʚʦʿʠʤ ʩʧʝʮʠʬʠʯʥʠʤ ʧʦʪʨʝʙʘʤʘ ʠ ʢʦʿʝ ʟʥʘʯʘʿʥʫ ʧʘʞˁʫ ʧʦʩʚʝ˂ʫʿʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ 

ʧʨʦʛʨʘʤʘ ʢʚʘʣʠʪʝʪʘ ʤʥʦʛʦ ʣʘʢʰʝ ʤʦʛʫ ʜʘ ʠʜʝʥʪʠʬʠʢʫʿʫ, ʚʨʝʜʥʫʿʫ ʠ ʨʘʥʛʠʨʘʿʫ 

ʧʨʠʦʨʠʪʝʪʝ ʫ ʫʣʘʛʘˁʫ ʫ ʢʚʘʣʠʪʝʪ (Bottorff, 1997). ʀʩʪʨʘʞʠʚʘˁʝ ʢʦʿʝ ʩʫ ʩʧʨʦʚʝʣʠ 

Viger & Anandarajan (1999) ʧʦʢʘʟʫʿʝ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʫʪʚʨʹʫʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ 

ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʯʝʰ˂ʝ ʜʦʥʦʩʝ ʝʬʠʢʘʩʥʠʿʝ ʦʜʣʫʢʝ ʫ ʦʜʥʦʩʫ ʥʘ ʦʥʝ ʢʦʿʝ ʥʝ 

ʫʟʠʤʘʿʫ ʫ ʦʙʟʠʨ ʦʚʘʢʚʝ ʧʦʢʘʟʘʪʝˀʝ.  

 

 

3.13. ʆʛʨʘʥʠʯʝˁʘ ʧʨʠ ʘʥʘʣʠʟʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 

ʄʥʦʛʝ ʩʪʫʜʠʿʝ ʩʫ ʪʘʢʦʹʝ ʫʢˀʫʯʠʣʝ ʠ ʧʨʝʧʦʟʥʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʠ ʦʛʨʘʥʠʯʝˁʘ ʩʘ 

ʢʦʿʠʤʘ ʩʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʩʫʩʨʝ˂ʫ ʧʨʠʣʠʢʦʤ ʫʪʚʨʹʠʚʘˁʘ ʠ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ 
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ʢʚʘʣʠʪʝʪʘ. ʄʝʹʫ ʘʫʪʦʨʠʤʘ ʪʘʢʚʠʭ ʩʪʫʜʠʿʘ ʩʫ: Merino, 1988; Johnson, 1995; Bottorff, 

1997; Wheldon & Ross, 1998; Dale & Plunkett, 1999; Oliver & Qu, 1999; Yasin et al., 

1999; Prickett & Rapley, 2001; Rodchua, 2006; Sower et al., 2007; Denisia, 2008; 

Yang, 2008; Retnari et al., 2010; Rasamani & Kanapathy, 2011; Tye et al., 2011; 

Stanciuc, 2012; Chopra & Garg, 2012.  

 

ʉʫʤʘʨʘʥ ʧʨʝʯʠʰ˂ʝʥ ʧʨʠʢʘʟ ʥʘʿʠʩʪʘʢʥʫʪʠʿʠʭ ʦʚʘʢʚʠʭ ʦʛʨʘʥʠʯʝˁʘ ʧʨʠʢʘʟʘʥ ʿʝ ʫ 

ʪʘʙʝʣʠ 3.12. 

 

ʊʘʙʝʣʘ 3.12 

ʇʨʠʤʝʨʠ ʦʛʨʘʥʠʯʝˁʘ ʧʨʠ ʘʥʘʣʠʟʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ  

 ʆɻʈɸʅʀʏɽɳɸ ʇʈʀ ɸʅɸʃʀɿʀ ʊʈʆʐʂʆɺɸ ʂɺɸʃʀʊɽʊɸ ʉʋ: 

1.  ɼʫʛʦ ʚʨʝʤʝ ʢʦʿʝ ʿʝ ʧʦʪʨʝʙʥʦ ʟʘ ʧʨʠʢʫʧˀʘˁʝ ʠ ʘʥʘʣʠʟʫ ʧʦʜʘʪʘʢʘ ʦ 

ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ 

2.  ʊʝʰʢʦ ʜʦʙʠʿʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ 

3.  ʅʝʤʦʛʫ˂ʥʦʩʪ ʫʪʚʨʹʠʚʘˁʘ Ăʥʝʦʧʠʧˀʠʚʠʭò ʪʨʦʰʢʦʚʘ 

4.  ʅʝʜʦʩʪʘʪʘʢ ʨʝʩʫʨʩʘ ʧʦʪʨʝʙʥʠʭ ʟʘ ʧʨʠʢʫʧˀʘˁʝ ʠ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

5.  ʅʝʜʦʩʪʘʪʘʢ ʘʜʝʢʚʘʪʥʠʭ ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

6.  ʅʝʜʦʩʪʘʪʘʢ ʘʜʝʢʚʘʪʥʠʭ ʤʝʪʦʜʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʬʠʥʘʥʩʠʿʩʢʠʭ ʧʦʩʣʝʜʠʮʘ 

ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ 

7.  ʅʝʧʦʩʪʦʿʘˁʝ ʩʚʝʩʪʠ ʦ ʟʥʘʯʘʿʫ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

8.  ʅʝʜʦʩʪʘʪʘʢ ʧʦʜʨʰʢʝ ʚʠʰʝʛ ʤʝʥʘ˅ʤʝʥʪʘ 

9.  ʇʦʿʝʜʠʥʮʠ ʥʝ ʧʨʠʭʚʘʪʘʿʫ ʦʜʛʦʚʦʨʥʦʩʪ ʟʘ ʪʨʦʰʢʦʚʝ/ʧʨʘ˂ʝˁʝ ʪʨʦʰʢʦʚʘ 

10.  ʇʨʝʚʝʣʠʢ ʧʨʠʪʠʩʘʢ ʥʘ ʟʘʧʦʩʣʝʥʝ ʠ ʤʝʥʘ˅ʝʨʝ 

11.  ʉʣʘʙʘ ʩʘʨʘʜˁʘ ʩʘ ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʠʤ ʠ ʬʠʥʘʥʩʠʿʩʢʠʤ ʦʜʝˀʝˁʠʤʘ 

12.  ʅʝʘʜʝʢʚʘʪʥʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ  

13.  ʅʝʜʦʩʪʘʪʘʢ ʟʥʘˁʘ ʦ ʪʦʤʝ ʢʘʢʦ ʧʨʘʪʠʪʠ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ 

14.  ʅʝʘʜʝʢʚʘʪʥʦ ʘʥʘʣʠʟʠʨʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

15.  ʇʦʩʪʦʿʝ˂ʠ ʧʦʜʘʮʠ ʠ ʠʟʚʝʰʪʘʿʠ ʥʠʩʫ ʫ ʬʦʨʤʠ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ ʜʦʙʠʿʘˁʝ 

ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ 

16.  ʊʝʰʢʦ˂ʝ ʫ ʦʜʨʞʘʚʘˁʫ ʩʠʩʪʝʤʘ ʪʦʢʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʧʨʦʤʝʥʘ 

17.  ʇʦʚʝ˂ʘˁʝ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʟʙʦʛ ʫʣʘʛʘˁʘ ʫ ʩʠʩʪʝʤʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 

ʀʘʢʦ ʿʝ ʿʘʩʘʥ ʩʪʘʚ ʤʥʦʛʠʭ ʘʫʪʦʨʘ ʜʘ ʩʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʠʟʫʟʝʪʥʦ ʚʘʞʘʥ ʘʩʧʝʢʪ 

ʨʘʟʤʘʪʨʘˁʘ ʧʨʠ ʧʦʙʦˀʰʘʚʘˁʫ ʢʚʘʣʠʪʝʪʘ (Jaju et al., 2009), ʤʥʦʛʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʩʫ 

ʟʘʢˀʫʯʠʣʝ ʜʘ ˁʠʭʦʚʠ ʧʦʩʪʦʿʝ˂ʠ ʥʘʯʠʥʠ ʫʪʚʨʹʠʚʘˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʥʠʩʫ 

ʜʦʚʦˀʥʦ ʝʬʝʢʪʠʚʥʠ (Tye et al., 2011). ʅʝʜʦʩʪʘʪʘʢ ʩʘʨʘʜˁʝ ʠʟʤʝʹʫ ʧʦʜʩʠʩʪʝʤʘ ʠ 

ʪʝʰʢʦ ʜʦʙʠʿʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʠʩʪʠʯʫ ʩʝ ʢʘʦ ʜʚʘ ʢˀʫʯʥʘ 
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ʦʛʨʘʥʠʯʝˁʘ ʫ ʘʥʘʣʠʟʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (Assizi et al., 2010). Chiadamrong (2003) 

ʿʝ ʠʩʪʘʢʘʦ ʜʘ ʿʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥ ʩʪʘʚ ʜʘ ʩʝ ʧʦʪʝʰʢʦ˂ʝ ʧʨʠʣʠʢʦʤ ʫʪʚʨʹʠʚʘˁʘ ʠʟʥʦʩʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʿʘʚˀʘʿʫ ʧʨʚʝʥʩʪʚʝʥʦ ʟʙʦʛ ʪʦʛʘ ʰʪʦ ʪʨʘʜʠʮʠʦʥʘʣʥʠ 

ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʠ ʩʠʩʪʝʤʠ ʥʠʩʫ ʧʨʠʣʘʛʦʹʝʥʠ ʜʘ ʢʚʘʥʪʠʬʠʢʫʿʫ ʚʨʝʜʥʦʩʪ ʢʚʘʣʠʪʝʪʘ. 

ʇʨʝʤʘ Chen & Yang (2002), ʛʣʘʚʥʠ ʨʘʟʣʦʛ ʟʘ ʦʚʝ ʧʦʪʝʰʢʦ˂ʝ ʿʝ ʥʝʜʦʩʪʘʪʘʢ 

ʘʜʝʢʚʘʪʥʠʭ ʤʝʪʦʜʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʬʠʥʘʥʩʠʿʩʢʠʭ ʧʦʩʣʝʜʠʮʘ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ (Chen 

& Yang, 2002).  

 

 

3.14. ʊʨʦʰʢʦʚʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʢʦʨʠʩʥʠʢ ʥʠʿʝ ʿʝʜʠʥʘ ʠʥʪʝʨʝʩʥʘ ʩʪʨʘʥʘ ʥʝʢʦʛ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ, ʤʦʛʫ˂ʝ ʿʝ ʛʦʚʦʨʠʪʠ ʥʝ ʩʘʤʦ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʠ ʫʪʠʮʘʿʫ ʥʘ 

ʢʦʨʠʩʥʠʢʘ, ʥʝʛʦ ʠ ʦ ʫʪʠʮʘʿʫ ʥʘ ʜʨʫʛʝ ʠʥʪʝʨʝʩʥʝ ʩʪʨʘʥʝ. ʇʦ ʘʥʘʣʦʛʠʿʠ ʩʘ 

ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ, ʢʦʿʠ ʩʫ ʦʜʨʘʟ ʝʬʝʢʪʠʚʥʦʩʪʠ ʠ ʝʬʠʢʘʩʥʦʩʪʠ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ, ʤʦʞʝ ʩʝ ʛʦʚʦʨʠʪʠ ʠ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʦʿʠ 

ʩʫ ʦʜʨʘʟ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ, ʫ ʣʠʪʝʨʘʪʫʨʠ ʠ ʧʨʘʢʩʠ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʠʭ 

ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ (EMS) ʠ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʟʜʨʘʚˀʘ ʠ 

ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ (OHSAS). ʂʘʢʦ ʩʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʫ ʬʫʥʢʮʠʿʠ 

ʩʧʨʝʯʘʚʘˁʘ ʧʦʿʘʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʝ ʩʫ ʫ ʚʝʟʠ ʩʘ ʢʚʘʣʠʪʝʪʦʤ, ˁʠʭʦʚʦʛ 

ʦʪʢʨʠʚʘˁʘ ʫʢʦʣʠʢʦ ʥʘʩʪʘʥʫ ʠ ʧʦʪʦʤ ʦʪʢʣʘˁʘˁʘ ʦʚʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʪʦ ʩʫ 

ʪʨʦʰʢʦʚʠ ʤʝʥʘ˅ʤʝʥʪʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ/ʟʜʨʘʚˀʘ ʠ ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ ʫ 

ʬʫʥʢʮʠʿʠ ʩʧʨʝʯʘʚʘˁʘ ʥʝʛʘʪʠʚʥʠʭ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ/ʟʜʨʘʚˀʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ, ʦʪʢʨʠʚʘˁʘ ʝʚʝʥʪʫʘʣʥʠʭ ʪʘʢʚʠʭ ʫʪʠʮʘʿʘ ʠ ˁʠʭʦʚʦʛ ʦʪʢʣʘˁʘˁʘ.   

 

ɼʦʩʪʫʧʥʘ ʣʠʪʝʨʘʪʫʨʘ (ʥʧʨ. Alberti et al., 2000; Giakatis et al., 2000; FortuŒski, 2011; 

Rzepecki, 2012) ʠʧʘʢ ʧʦʢʘʟʫʿʝ ʜʘ ʩʝ ʫ ʧʨʘʢʩʠ ʪʨʦʰʢʦʚʠ ʫ ʦʢʚʠʨʫ ʦʚʘʢʚʠʭ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʧʦʩʤʘʪʨʘʿʫ ʩʘʤʦ ʢʘʦ ʪʨʦʰʢʦʚʠ ʧʨʠʧʨʝʤʝ, ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʠ 

ʦʜʨʞʘʚʘˁʘ ʪʠʭ ʩʠʩʪʝʤʘ, ʰʪʦ ʥʝ ʦʜʨʘʞʘʚʘ ʦʩʥʦʚʥʫ ʠʜʝʿʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 

ɿʘʧʨʘʚʦ, ʫ ʦʢʚʠʨʫ ʥʧʨ. ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ/ʟʜʨʘʚˀʘ ʠ 

ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ ʙʠ ʪʨʝʙʘʣʦ ʧʨʝʧʦʟʥʘʪʠ: 
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Á ʇʨʝʚʝʥʪʠʚʥʝ ʪʨʦʰʢʦʚʝ: ʩʚʝ ʦʥʝ ʪʨʦʰʢʦʚʝ ʢʦʿʠʤʘ ʩʝ ʧʨʝʚʝʥʪʠʚʥʦ ʜʝʣʫʿʝ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ/ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ; 

Á ʊʨʦʰʢʦʚʝ ʧʨʦʮʝʥʝ: ʘʢʪʠʚʥʦʩʪʠ ʫʪʚʨʹʠʚʘˁʘ ʠʣʠ ʧʨʦʮʝʥʝ ʜʘ ʣʠ ʩʫ ʠ ʫ ʢʦʿʦʿ 

ʤʝʨʠ ʠʩʧʫˁʝʥʠ ʟʘʭʪʝʚʠ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ/ʟʜʨʘʚˀʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ; 

Á ʊʨʦʰʢʦʚʝ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ: ʪʨʦʰʢʦʚʝ ʢʦʿʠ ʥʘʩʪʘʿʫ ʟʙʦʛ 

ʥʝʠʩʧʫˁʝˁʘ ʟʘʭʪʝʚʘ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʞʠʚʦʪʥʦʤ ʩʨʝʜʠʥʦʤ/ʟʜʨʘʚˀʝʤ ʠ 

ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ, ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʜʝʩʠ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ/ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ; 

Á ʊʨʦʰʢʦʚʝ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ: ʪʨʦʰʢʦʚʝ ʢʦʿʠ ʥʘʩʪʘʿʫ ʟʙʦʛ 

ʥʝʠʩʧʫˁʝˁʘ ʟʘʭʪʝʚʘ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʞʠʚʦʪʥʦʤ ʩʨʝʜʠʥʦʤ/ʟʜʨʘʚˀʝʤ ʠ 

ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ, ʥʘʢʦʥ ʰʪʦ ʩʝ ʜʝʩʠ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ/ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ. 

 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʤʝʥʘ˅ʤʝʥʪ ʢʚʘʣʠʪʝʪʘ ʟʘʿʝʜʥʠʯʢʠ ʯʠʥʠʣʘʮ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʢʚʘʣʠʪʝʪʘ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ (ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʟʜʨʘʚˀʘ ʠ 

ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ), ʧʨʦʠʟʠʣʘʟʠ ʟʘʢˀʫʯʘʢ ʜʘ ʩʝ ʤʦʛʫ ʫʩʪʘʥʦʚʠʪʠ ʟʥʘʯʘʿʥʘ 

ʧʨʝʢʣʘʧʘˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʩʘ ʪʨʦʰʢʦʚʠʤʘ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ. ʋ 

ʪʦʤ ʩʤʠʩʣʫ, ʿʝʜʘʥ ʦʜ ʤʦʛʫ˂ʠʭ ʧʨʠʩʪʫʧʘ ʧʦʩʤʘʪʨʘˁʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ 

ʥʘ ʪʨʦʰʢʦʚʝ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʘʥʘʣʠʟʠʨʘʥ ʿʝ ʥʘ ʦʩʥʦʚʫ ʧʨʝʛʣʝʜʘ 

ʜʦʩʪʫʧʥʝ ʣʠʪʝʨʘʪʫʨʝ ʠ ʧʨʠʢʘʟʘʥ ʿʝ ʫ ʪʘʙʝʣʠ 3.13. ʆʚʘʢʚʠʤ ʧʨʝʛʣʝʜʦʤ ʥʘʩʪʦʿʠ ʩʝ 

ʫʩʪʘʥʦʚʠʪʠ ʤʝʹʫʩʦʙʥʦ ʜʝʣʦʚʘˁʝ ʩʚʘʢʝ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ 

ʧʦʿʘʚʦʤ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ ʠ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʥʝʛʘʪʠʚʥʠʤ ʫʪʠʮʘʿʠʤʘ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʠ ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ. 
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ʊʘʙʝʣʘ 3.13  

ʆʜʥʦʩ ʧʦʿʝʜʠʥʠʭ ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ  

ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ɽʣʝʤʝʥʪʠ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ  

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ  

ʢʚʘʣʠʪʝʪʘ ï EMS 

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ  

ʢʚʘʣʠʪʝʪʘ ï OHSAS 

ʇʨʝʚʝʥʪʠʚʥʠ ʪʨʦʰʢʦʚʠ  

ʊʨʦʰʘʢ 

ʧʣʘʥʠʨʘˁʘ (ʫʣʘʟʘ 

ʫ ʧʨʦʮʝʩ ʧʦʧʫʪ 

ˀʫʜʩʢʠʭ ʠ 

ʤʘʪʝʨʠʿʘʣʥʠʭ 

ʨʝʩʫʨʩʘ, ʠʟʣʘʟʘ ʠʟ 

ʧʨʦʮʝʩʘ ʢʘʦ ʰʪʦ 

ʩʫ ʧʨʦʠʟʚʦʜʠ ʠ 

ʦʪʧʘʜ, ʥʘʯʠʥʘ 

ʦʜʚʠʿʘˁʘ  

ʧʨʦʮʝʩʘ...) 

ʇʣʘʥʠʨʘˁʝ ʫʪʠʯʝ ʥʘ ʧʦʚʝ˂ʘˁʝ 

ʚʝʨʦʚʘʪʥʦ˂ʝ ʜʘ ˂ʝ ʧʨʝʜʤʝʪ 

ʧʣʘʥʠʨʘˁʘ ʫ ʚʝ˂ʦʿ ʤʝʨʠ 

ʟʘʜʦʚʦˀʠʪʠ ʧʦʩʪʘʚˀʝʥʝ 

ʟʘʭʪʝʚʝ, ʧʘ ʪʘʢʦ ʠ ʦʥʝ ʢʦʿʠ ʩʝ 

ʦʜʥʦʩʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʇʣʘʥʠʨʘˁʝ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ 

ʩʨʝʜʠʥʝ ʢʘʦ ʧʨʦʮʝʩʘ ʤʦʞʝ 

ʫʪʠʮʘʪʠ ʥʘ ʦʩʪʘʣʝ ʧʨʦʮʝʩʝ, ʘ ʫ 

ʚʝ˂ʦʿ ʤʝʨʠ ʥʘ ʧʨʦʮʝʩʝ ʥʘʙʘʚʢʝ 

ʠ ʧʨʦʠʟʚʦʜˁʝ. 

ʇʣʘʥʠʨʘˁʝ ʫʪʠʯʝ ʥʘ ʧʦʚʝ˂ʘˁʝ 

ʚʝʨʦʚʘʪʥʦ˂ʝ ʜʘ ˂ʝ ʧʨʝʜʤʝʪ 

ʧʣʘʥʠʨʘˁʘ ʫ ʚʝ˂ʦʿ ʤʝʨʠ 

ʟʘʜʦʚʦˀʠʪʠ ʧʦʩʪʘʚˀʝʥʝ ʟʘʭʪʝʚʝ, 

ʧʘ ʪʘʢʦ ʠ ʦʥʝ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ 

ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ. 

ɿʘʰʪʠʪʥʘ ʦʧʨʝʤʘ ʿʝ ʿʝʜʘʥ ʦʜ ʫʣʘʟʘ 

ʫ ʧʨʦʮʝʩʝ, ʥʘʿʯʝʰ˂ʝ ʧʨʦʮʝʩ 

ʧʨʦʠʟʚʦʜˁʝ, ʠ ʪʘʤʦ ʛʜʝ ʿʝ ʟʘʭʪʝʚ ʟʘ 

ʧʦʩʤʘʪʨʘʥʠ ʧʨʦʮʝʩ, ʦʥʘ ʤʦʞʝ ʙʠʪʠ 

ʧʨʝʜʤʝʪ ˁʝʛʦʚʦʛ ʧʣʘʥʠʨʘˁʘ. 

ʊʨʦʰʘʢ ʘʥʘʣʠʟʝ 

ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʦʮʝʩʘ  

ʉʧʦʩʦʙʥʦʩʪ ʧʨʦʮʝʩʘ ʤʦʞʝ ʜʘ 

ʫʪʠʯʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, 

ʘʢʦ ʧʨʦʮʝʩ ʥʠʿʝ ʩʧʦʩʦʙʘʥ ʜʘ 

ʩʪʚʘʨʘ ʧʦʪʨʝʙʥʫ ʚʨʝʜʥʦʩʪ 

ʦʜʨʝʹʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʚʦʛ 

ʠʟʣʘʟʘ ʢʦʦʿʤ ʩʝ ʤʦʞʝ ʫʪʠʮʘʪʠ 

ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. ʆʚʦ ʩʝ 

ʦʜʥʦʩʠ ʥʘ ʩʚʝ ʧʨʦʮʝʩʝ, ʥʧʨ. ʦʜ 

ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ ʟʘʚʠʩʠ 

ʢʚʘʣʠʪʝʪ ʠʟʣʘʟʘ ʠ ˁʝʛʦʚʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʿʠʤʘ ʩʝ 

ʫʪʠʯʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ; ʦʜ 

ʧʨʦʮʝʩʘ ʥʘʙʘʚʢʝ ʟʘʚʠʩʠ 

ʢʚʘʣʠʪʝʪ ʥʘʙʘʚˀʝʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʠ ʫʯʝʩʪʚʫʿʝ ʫ 

ʩʪʚʘʨʘˁʫ ʧʨʦʠʟʚʦʜʘ ʠ ʢʦʿʠ 

ʫʪʠʯʝ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʧʨʦʠʟʚʦʜʘ ʧʘ ʠ ʦʥʝ ʢʦʿʝ ʠʤʘʿʫ 

ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ; 

ʦʜ ʧʨʦʮʝʩʘ ʫʪʚʨʹʠʚʘˁʘ 

ʧʦʪʨʝʙʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ 

ʩʪʨʘʥʘ ʟʘʚʠʩʠ ʩʪʝʧʝʥ 

ʧʨʝʧʦʟʥʘʚʘˁʘ ʙʠʪʥʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʿʝ ˂ʝ 

ʫʪʠʮʘʪʠ ʥʘ ʞʠʚʦʪʥʫ  

ʩʨʝʜʠʥʫ ʠʪʜ. 

ʉʧʦʩʦʙʥʦʩʪ ʧʨʦʮʝʩʘ ʤʦʞʝ ʜʘ 

ʫʪʠʯʝ ʥʘ ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ 

ʨʘʜʫ, ʘʢʦ ʧʨʦʮʝʩ ʥʠʿʝ ʩʧʦʩʦʙʘʥ ʜʘ 

ʩʪʚʘʨʘ ʧʦʪʨʝʙʥʫ ʚʨʝʜʥʦʩʪ 

ʦʜʨʝʹʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʚʦʛ  

ʠʟʣʘʟʘ ʢʦʦʿʤ ʩʝ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ 

ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ. ʅʘ 

ʧʨʠʤʝʨ, ʧʨʦʮʝʩ ʥʘʙʘʚʢʝ ʟʘʰʪʠʪʥʝ 

ʦʧʨʝʤʝ ʿʝ ʿʝʜʘʥ ʦʜ ʧʨʦʮʝʩʘ ʦʜ ʯʠʿʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʞʝ ʜʘ ʟʘʚʠʩʠ 

ʩʪʝʧʝʥ ʠʩʧʫˁʝˁʘ ʟʘʭʪʝʚʘ ʟʘ 

ʟʘʰʪʠʪʥʦʤ ʦʧʨʝʤʦʤ, ʰʪʦ 

ʜʠʨʝʢʪʥʦ ʫʪʠʯʝ ʥʘ ʟʜʨʘʚˀʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ. ɼʨʫʛʠʤ 

ʨʝʯʠʤʘ, ʫʢʦʣʠʢʦ ʦʚʘ ʧʨʝʚʝʥʪʠʚʥʘ 

ʘʢʪʠʚʥʦʩʪ ʥʠʿʝ ʘʜʝʢʚʘʪʥʘ, ʤʦʞʝ 

ʜʦ˂ʠ ʜʦ ʩʪʚʘʨʘˁʘ ʪʨʦʰʢʦʚʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ 

ʟʜʨʘʚˀʝʤ ʠ ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ. 

ʊʨʦʰʘʢ ʘʥʘʣʠʟʝ 

ʩʧʦʩʦʙʥʦʩʪʠ 

ʤʘʰʠʥʘ 

ʉʧʦʩʦʙʥʦʩʪ ʤʘʰʠʥʘ ʤʦʞʝ ʜʘ 

ʫʪʠʯʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, 

ʘʢʦ ʤʘʰʠʥʘ ʥʠʿʝ ʩʧʦʩʦʙʥʘ ʜʘ 

ʩʪʚʘʨʘ ʧʦʪʨʝʙʥʝ ʚʨʝʜʥʦʩʪʠ 

ʦʜʨʝʹʝʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʦʠʟʚʦʜʘ (ʠ ʪʦ ʙʝʟ 

ʉʧʦʩʦʙʥʦʩʪ ʧʨʦʮʝʩʘ ʤʦʞʝ ʜʘ 

ʫʪʠʯʝ ʥʘ ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ 

ʨʘʜʫ, ʘʢʦ ʤʘʰʠʥʘ ʥʠʿʝ ʩʧʦʩʦʙʥʘ ʜʘ 

ʩʪʚʘʨʘ ʧʦʪʨʝʙʥʝ ʚʨʝʜʥʦʩʪʠ 

ʦʜʨʝʹʝʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʦʠʟʚʦʜʘ (ʠ ʪʦ ʙʝʟ ʥʝʞʝˀʝʥʠʭ 
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ɽʣʝʤʝʥʪʠ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ  

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ  

ʢʚʘʣʠʪʝʪʘ ï EMS 

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ  

ʢʚʘʣʠʪʝʪʘ ï OHSAS 

ʥʝʞʝˀʝʥʠʭ ʠʟʣʘʟʘ ʧʦʧʫʪ 

ʝʤʠʩʠʿʘ ʠ ʩʣ.) ʢʦʝʿ ʤʦʛʫ ʠʤʘʪʠ 

ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʇʨʠʤʝʨ ʿʝ ʫʛʨʘʹʠʚʘˁʝ 

ʤʘʪʝʨʠʘʿʣʘ ʫ ʧʨʦʠʟʚʦʜ ʢʦʠʿ 

ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ ʠʣʠ ʝʤʠʩʠʿʘ ʰʪʝʪʥʠʭ 

ʛʘʩʦʚʘ ʢʦʿʫ ʠʩʧʫʰʪʘ ʤʘʰʠʥʘ 

ʧʨʠʣʠʢʦʤ ʨʘʜʘ ʠ ʩʣ.   

ʠʟʣʘʟʘ ʧʦʧʫʪ ʙʫʢʝ ʠ ʩʣ.) ʢʦʝʿ ʤʦʛʫ 

ʠʤʘʪʠ ʫʪʠʮʘʿʘ ʥʘ ʟʜʨʘʚˀʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ ʟʘʧʦʩʣʝʥʦʛ 

ʢʦʿʠ ʨʫʢʫʿʝ ʧʨʦʠʟʚʦʜʦʤ ʜʦʢ ʛʘ 

ʩʪʚʘʨʘ. ʇʨʠʤʝʨ ʩʫ ʬʠʥʦ˂ʘ ʦʙʨʘʜʝ 

ʠʚʠʮʘ ʧʨʦʠʟʚʦʜʘ, ʩʪʝʧʝʥ ʭʣʘʹʝˁʘ, 

ʥʠʚʦ ʙʫʢʝ ʢʦʫʿ ʧʨʦʠʟʚʦʜʠ ʤʘʰʠʥʘ 

ʧʨʠʣʠʢʦʤ ʨʘʜʘ ʠ ʩʣʠʯʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʿʝ ʤʦʛʫ ʫʪʠʮʘʪʠ 

ʥʘ ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ. 

ʊʨʦʰʘʢ 

ʧʨʠʢʫʧˀʘˁʘ ʠ 

ʘʥʘʣʠʟʝ ʧʦʜʘʪʘʢʘ 

ʦ ʥʝʫʩʘʛʣʘʰʝʥʦ-

ʩʪʠʤʘ 

ʂʘʢʦ ʩʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʤʦʛʫ 

ʧʦʿʘʚʠʪʠ ʠ ʫ ʜʝʣʫ ʫʪʠʮʘʿʘ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʦʚʘ 

ʘʢʪʠʚʥʦʩʪ ˂ʝ ʢʘʦ ʧʨʝʚʝʥʪʠʚʥʘ 

ʜʦʧʨʠʥʝʪʠ ʣʘʢʰʦʿ ʩʧʦʟʥʘʿʠ 

ʫʟʨʦʢʘ ʪʘʢʚʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʘ ʩʘʤʠʤ 

ʪʠʤ ʩʧʨʦʚʦʹʝˁʫ ʤʝʨʘ ʩ ʮʠˀʝʤ 

ʩʤʘˁʠʚʘˁʘ ʧʦʿʘʚʝ ʪʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. 

ʂʘʢʦ ʩʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʤʦʛʫ 

ʧʦʿʘʚʠʪʠ ʠ ʫ ʜʝʣʫ ʦʙʝʟʙʝʹʠʚʘˁʘ 

ʦʧʨʝʤʝ ʠ ʫʩʣʦʚʘ ʟʘ ʟʘʰʪʠʪʫ 

ʟʜʨʘʚˀʘ ʠ ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ, 

ʦʚʘ ʘʢʪʠʚʥʦʩʪ ˂ʝ ʢʘʦ ʧʨʝʚʝʥʪʠʚʥʘ 

ʜʦʧʨʠʥʝʪʠ ʣʘʢʰʦʿ ʩʧʦʟʥʘʿʠ ʫʟʨʦʢʘ 

ʪʘʢʚʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʘ ʩʘʤʠʤ 

ʪʠʤ ʩʧʨʦʚʦʹʝˁʫ ʤʝʨʘ ʩ ʮʠˀʝʤ 

ʩʤʘˁʠʚʘˁʘ ʧʦʿʘʚʝ ʪʘʢʚʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. 

ʊʨʦʰʘʢ ʦʙʫʢʝ ʠ 

ʦʙʨʘʟʦʚʘˁʘ 

ʟʘʧʦʩʣʝʥʠʭ  

ʆʜ ʦʙʫʯʝʥʦʩʪʠ ʨʘʜʥʠʢʘ ʟʘʚʠʩʠ 

ʩʚʝʩʪ ʠ ʚʘˀʘʥʦʩʪ ʦʙʘʚˀʘˁʘ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʘ ʠ ʦʥʠʭ ʢʦʿʝ 

ʫʪʠʯʫ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʆʜ ʦʙʫʯʝʥʦʩʪʠ ʨʘʜʥʠʢʘ ʟʘʚʠʩʠ 

ʩʚʝʩʪ ʠ ʚʘˀʘʥʦʩʪ ʦʙʘʚˀʘˁʘ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʘ ʠ ʦʥʠʭ ʢʦʿʝ ʩʝ ʪʠʯʫ 

ʧʣʘʥʠʨʘˁʘ ʠ ʦʙʝʟʙʝʹʠʚʘˁʘ ʫʩʣʦʚʘ 

ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʟʜʨʘʚˀʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ. 

ʊʨʦʰʘʢ ʧʨʦʛʨʘʤʘ 

ʤʦʪʠʚʘʮʠʿʝ 

ʟʘʧʦʩʣʝʥʠʭ ʠ 

ʧʦʚʝ˂ʘˁʘ ʩʚʝʩʪʠ ʦ 

ʢʚʘʣʠʪʝʪʫ 

ʅʝʜʦʚʦˀʥʘ ʤʦʪʠʚʘʮʠʿʘ ʠ 

ʩʚʝʩʪ ʦ ʢʚʘʣʠʪʝʪʫ ʤʦʞʝ 

ʨʝʟʫʣʪʦʚʘʪʠ ʚʝ˂ʠʤ ʙʨʦʿʝʤ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫ ʚʝʟʠ ʩʘ 

ʢʚʘʣʠʪʝʪʦʤ ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ 

ʞʠʚʦʪʥʦʤ ʩʨʝʜʠʥʦʤ ʩ ʦʙʟʠʨʦʤ 

ʜʘ ʢʚʘʣʠʪʝʪ ʪʿ. ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʧʨʦʠʟʚʦʜʘ ʥʝʨʝʪʢʦ ʦʙʫʭʚʘʪʘʿʫ 

ʠ ʦʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʿʠʤʘ 

ʩʝ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ, ʥʧʨ. ʧʨʝʢʦ ʫʜʝʣʘ 

ʦʜʨʝʹʝʥʠʭ ʤʘʪʝʨʠʿʘʣʘ ʫ 

ʧʨʦʠʟʚʦʜʫ. 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʧʦʩʪʦʿʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʦʠʟʚʦʜʘ ʠʣʠ 

ʧʨʦʮʝʩʘ ʢʦʿʝ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ 

ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ 

ʟʘʧʦʩʣʝʥʦʛ ʢʦʿʠ ʥʧʨ. ʨʫʢʫʿʝ 

ʧʨʦʠʟʚʦʜʦʤ ʜʦʢ ʛʘ ʩʪʚʘʨʘ, ʪʦ ˂ʝ 

ʩʚʝʩʪ ʠ ʤʦʪʠʚʘʮʠʿʘ ʟʘ ʩʪʚʘʨʘˁʝʤ 

ʚʠʰʝʛ ʢʚʘʣʠʪʝʪʘ ʫʪʠʮʘʪʠ ʠ ʥʘ 

ʪʘʢʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ. ʇʨʠʤʝʨ 

ʤʦʛʫ ʙʠʪʠ ʬʠʥʦ˂ʘ ʦʙʨʘʜʝ ʠʚʠʮʘ 

ʧʨʦʠʟʚʦʜʘ, ʩʪʝʧʝʥ ʭʣʘʹʝˁʘ ʠ ʩʣ. 

ʊʨʦʰʘʢ ʠʟʨʘʜʝ 

ʧʨʦʮʝʜʫʨʘ ʠ 

ʫʧʫʪʩʪʘʚʘ 

ʇʨʦʮʝʜʫʨʘʤʘ ʠ ʫʧʫʪʩʪʚʠʤʘ 

ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ 

ʤʦʞʝ ʩʝ ʦʙʫʭʚʘʪʠʪʠ ʠ ʜʝʦ 

ʧʨʦʮʝʩʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʥʧʨ. 

ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ 

ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ʤʦʞʝ ʫʪʠʮʘʪʠ 

ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʇʨʦʮʝʜʫʨʘʤʘ ʠ ʫʧʫʪʩʪʚʠʤʘ 

ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ 

ʤʦʞʝ ʩʝ ʦʙʫʭʚʘʪʠʪʠ ʠ ʜʝʦ ʧʨʦʮʝʩʘ 

ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʟʜʨʘʚˀʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ, ʥʧʨ. ʫʧʫʪʩʪʚʘ 

ʟʘ ʨʫʢʦʚʘˁʝ ʦʜʨʝʹʝʥʠʤ ʤʘʰʠʥʘʤʘ 

ʠ ʩʣ. 

ʊʨʦʰʘʢ 

ʧʣʘʥʠʨʘˁʘ ʠ 

ʆʜ ʢʚʘʣʠʪʝʪʘ ʠʩʧʦʨʫʯʝʥʦʛ 

ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʟʘʚʠʩʠ˂ʝ ʠ 

ʆʜ ʢʚʘʣʠʪʝʪʘ ʠʩʧʦʨʫʯʝʥʦʛ 

ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʟʘʚʠʩʠ˂ʝ ʠ ʢʚʘʣʠʪʝʪ 
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ɽʣʝʤʝʥʪʠ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ  

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ  

ʢʚʘʣʠʪʝʪʘ ï EMS 

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ  

ʢʚʘʣʠʪʝʪʘ ï OHSAS 

ʘʥʘʣʠʟʝ ʢʚʘʣʠʪʝʪʘ 

ʠʩʧʦʨʫʯʠʣʘʮʘ 

(ʧʦʯʝʪʥʦʛ 

ʚʨʝʜʥʦʚʘˁʘ) 

ʢʚʘʣʠʪʝʪ ʧʨʦʠʟʚʦʜʘ, ʧʘ ʩʘʤʠʤ 

ʪʠʤ ʠ ʦʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʿʝ 

ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ. ʀ ʩʘʤ ʧʨʝʜʤʝʪ ʨʘʜʘ 

ʤʦʞʝ ʙʠʪʠ ʪʘʢʘʚ ʜʘ ʠ ʧʨʝ 

ʫʛʨʘʜˁʝ ʫ ʧʨʦʠʟʚʦʜ (ʥʧʨ. 

ʪʦʢʦʤ ʩʢʣʘʜʠʰʪʝˁʘ, ʧʨʠʧʨʝʤʝ 

ʠ ʩʣ.) ʤʦʞʝ ʜʘ ʫʪʠʯʝ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. ʇʦʩʪʦʿʠ ʠ 

ʨʝʞʠʿʩʢʠ ʤʘʪʝʨʠʿʘʣ ʠʣʠ ʜʨʫʛʘ 

ʧʦʤʦ˂ʥʘ ʩʨʝʜʩʪʚʘ ʢʦʿʘ ʩʚʦʿʦʤ 

ʫʧʦʪʨʝʙʦʤ ʫ ʦʨʛʘʥʠʟʘʮʠʦʥʦʤ 

ʩʠʩʪʝʤʫ ʤʦʛʫ ʜʘ ʫʪʠʯʫ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ (ʥʧʨ. 

ʩʨʝʜʩʪʚʘ ʟʘ ʯʠʰ˂ʝˁʝ, ʩʨʝʜʩʪʚʘ 

ʟʘ ʦʜʨʞʘʚʘˁʝ ʤʘʰʠʥʘ ʠ ʩʣ.). 

ʧʨʦʠʟʚʦʜʘ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ ʦʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʿʝ ʤʦʛʫ ʫʛʨʦʟʠʪʠ 

ʟʜʨʘʚʝˀ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ 

ʟʘʧʦʩʣʝʥʦʛ ʢʦʿʠ ʨʫʢʫʿʝ ˁʠʤʝ (ʥʧʨ. 

ʢʚʘʣʠʪʝʪ ʧʦʚʨʰʠʥʩʢʠʭ ʧʨʝʤʘʟʘ ʠ 

ʩʣ.). ʇʨʝʜʤʝʪ ʨʘʜʘ ʤʦʞʝ ʙʠʪʠ ʠ 

ʥʧʨ. ʦʧʘʩʥʦ ʭʝʤʠʿʩʢʦ ʩʨʝʜʩʪʚʦ ʠ 

ʩʣ. ʯʠʿʘ ʫʧʦʪʨʝʙʘ ʤʦʞʝ ʜʘ ʫʛʨʦʟʠ 

ʙʝʟʙʝʜʥʦʩʪ ʟʘʧʦʩʣʝʥʦʛ ʢʦʿʠ ʛʘ 

ʢʦʨʠʩʪʠ. ʆʜ ʢʚʘʣʠʪʝʪʘ ʩʨʝʜʩʪʘʚʘ 

ʟʘ ʨʘʜ ʟʘʚʠʩʠ˂ʝ ʠ ʙʝʟʙʝʜʥʦʩʪ 

ʨʫʢʦʚʘˁʘ ˁʠʤʘ (ʥʧʨ. ʫʟʝʤˀʝˁʝ ʠ 

ʩʣ.). ʇʦʩʪʦʿʠ ʠ ʨʝʞʠʿʩʢʠ ʤʘʪʝʨʠʿʘʣ 

ʠʣʠ ʜʨʫʛʘ ʧʦʤʦ˂ʥʘ ʩʨʝʜʩʪʚʘ ʢʦʿʘ 

ʩʚʦʿʦʤ ʫʧʦʪʨʝʙʦʤ ʤʦʛʫ ʜʘ ʫʪʠʯʫ 

ʥʘ ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ 

ʟʘʧʦʩʣʝʥʦʛ ʢʦʿʠ ʠʭ ʢʦʨʠʩʪʠ (ʥʧʨ. 

ʩʨʝʜʩʪʚʘ ʟʘ ʯʠʰ˂ʝˁʝ, ʩʨʝʜʩʪʚʘ ʟʘ 

ʦʜʨʞʘʚʘˁʝ ʤʘʰʠʥʘ ʠ ʩʣ.). 

ʊʨʦʰʘʢ 

ʝʪʘʣʦʥʠʨʘˁʘ ʠ 

ʦʜʨʞʘʚʘˁʘ ʦʧʨʝʤʝ 

ʟʘ ʧʨʘ˂ʝˁʝ ʠ 

ʤʝʨʝˁʝ  

ʆʜʨʞʘʚʘˁʝ ʦʧʨʝʤʝ ʟʘ ʧʨʘ˂ʝˁʝ 

ʠ ʤʝʨʝˁʝ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʝʢʦ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʘ ʠ 

ʧʨʦʮʝʩʘ ʢʦʿʝ, ʫʢʦʣʠʢʦ ʦʚʘ 

ʦʧʨʝʤʘ ʥʠʿʝ ʘʜʝʢʚʘʪʥʘ, ʤʦʛʫ 

ʙʠʪʠ ʥʝʫʩʘʛʣʘʰʝʥʝ, ʘ 

ʥʝʠʜʝʥʪʠʬʠʢʦʚʘʥʝ 

ʙʣʘʛʦʚʨʝʤʝʥʦ. 

ʆʚʘʢʘʚ ʧʨʝʚʝʥʪʠʚʥʠ ʪʨʦʰʘʢ 

ʢʚʘʣʠʪʝʪʘ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ 

ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ, ʥʘ 

ʧʨʠʤʝʨ ʧʨʠʣʠʢʦʤ ʧʨʘ˂ʝˁʘ ʠ 

ʤʝʨʝˁʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʘ 

ʢʘʦ ʥʧʨ. ʠʩʧʘʨʘʚʘˁʘ ʦʜʨʝʹʝʥʝ 

ʩʫʧʩʪʘʥʮʝ ʧʨʠʣʠʢʦʤ ʚʨʝˁʘ ʿʝʨ ʦʥʦ 

ʤʦʞʝ ʫʪʠʮʘʪʠ ʠ ʥʘ ʟʜʨʘʚˀʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʟʘʧʦʩʣʝʥʦʛ ʢʦʿʠ ʦʙʘʚˀʘ 

ʦʚʫ ʘʢʪʠʚʥʦʩʪ. 

ʊʨʦʰʘʢ 

ʫʪʚʨʹʠʚʘˁʘ 

ʟʘʭʪʝʚʘ ʠ 

ʦʯʝʢʠʚʘˁʘ 

ʢʦʨʠʩʥʠʢʘ ʠ 

ʦʩʪʘʣʠʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ 

ʩʪʨʘʥʘ, ʢʘʦ ʠ 

ʦʩʪʘʣʠʭ 

ʤʘʨʢʝʪʠʥʰʢʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ 

ʆʜ ʧʨʦʮʝʩʘ ʫʪʚʨʹʠʚʘˁʘ 

ʧʦʪʨʝʙʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ 

ʩʪʨʘʥʘ, ʢʘʦ ʰʪʦ ʿʝ ʣʦʢʘʣʥʘ 

ʟʘʿʝʜʥʠʮʘ, ʟʘʚʠʩʠ ʩʪʝʧʝʥ 

ʧʨʝʧʦʟʥʘʚʘˁʘ ʙʠʪʥʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʿʝ ˂ʝ 

ʫʪʠʮʘʪʠ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʆʜ ʧʨʦʮʝʩʘ ʫʪʚʨʹʠʚʘˁʘ ʧʦʪʨʝʙʘ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ ʩʪʨʘʥʘ (ʜʨʞʘʚʝ, 

ʟʘʧʦʩʣʝʥʠʭ) ʟʘʚʠʩʠ ʩʪʝʧʝʥ 

ʧʨʝʧʦʟʥʘʚʘˁʘ ʙʠʪʥʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʿʝ ˂ʝ ʫʪʠʮʘʪʠ ʥʘ 

ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ. 

ʊʨʦʰʘʢ 

ʧʨʝʚʝʥʪʠʚʥʦʛ 

ʦʜʨʞʘʚʘˁʘ 

(ʧʨʦʠʟʚʦʜʥʦʛ 

ʧʦʛʦʥʘ ʠ ʦʩʪʘʣʠʭ 

ʙʠʪʥʠʭ ʜʝʣʦʚʘ) 

ʇʨʝʚʝʥʪʠʚʥʦ ʦʜʨʞʘʚʘˁʝ 

ʩʤʘˁʫʿʝ ʚʝʨʦʚʘʪʥʦ˂ʫ ʧʦʿʘʚʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʛ ʧʨʦʠʟʚʦʜʘ ï 

ʦʚʜʝ ʿʝ ʪʦ ʙʠʪʥʦ ʫ ʜʝʣʫ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʘ ʠʣʠ 

ʧʨʦʮʝʩʘ ʢʦʿʝ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʇʨʝʚʝʥʪʠʚʥʦ ʦʜʨʞʘʚʘˁʝ ʩʤʘˁʫʿʝ 

ʚʝʨʦʚʘʪʥʦ˂ʫ ʧʦʿʘʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʛ 

ʧʨʦʠʟʚʦʜʘ ï ʦʚʜʝ ʿʝ ʪʦ ʙʠʪʥʦ ʫ 

ʜʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʘ 

ʠʣʠ ʧʨʦʮʝʩʘ ʢʦʿʝ ʤʦʛʫ ʫʛʨʦʟʠʪʠ 

ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ. 

ʊʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ 

ʊʨʦʰʘʢ ʧʨʘ˂ʝˁʘ ʋʪʠʮʘʿ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʩʝ ʋʪʠʮʘʿ ʥʘ ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ 
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ɽʣʝʤʝʥʪʠ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ  

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ  

ʢʚʘʣʠʪʝʪʘ ï EMS 

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ  

ʢʚʘʣʠʪʝʪʘ ï OHSAS 

ʠ ʤʝʨʝˁʘ ʧʨʦʮʝʩʘ  ʦʩʪʚʘʨʫʿʝ ʧʨʝʢʦ ʦʥʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʘ 

ʦʧʠʩʘʥʠʭ ʢʦʜ ʝʪʘʣʦʥʠʨʘˁʘ ʠ 

ʦʜʨʞʘʚʘˁʘ ʦʧʨʝʤʝ ʟʘ ʧʨʘ˂ʝˁʝ 

ʠ ʤʝʨʝˁʝ, ʿʝʨ ʿʝ ʦʚʦ ʤʝʩʪʦ ʛʜʝ 

ʩʝ ʫʦʯʘʚʘʿʫ ʧʦʪʨʝʙʝ ʟʘ ʤʝʨʘʤʘ 

ʧʦʙʦˀʰʘˁʘ ʧʝʨʬʦʨʤʘʥʩʠ 

ʧʨʦʮʝʩʘ. 

ʨʘʜʫ ʩʝ ʦʩʪʚʘʨʫʿʝ ʧʨʝʢʦ ʦʥʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʘ ʦʧʠʩʘʥʠʭ 

ʢʦʜ ʝʪʘʣʦʥʠʨʘˁʘ ʠ ʦʜʨʞʘʚʘˁʘ 

ʦʧʨʝʤʝ ʟʘ ʧʨʘ˂ʝˁʝ ʠ ʤʝʨʝˁʝ, ʿʝʨ ʿʝ 

ʦʚʦ ʤʝʩʪʦ ʛʜʝ ʩʝ ʫʦʯʘʚʘʿʫ ʧʦʪʨʝʙʝ 

ʟʘ ʤʝʨʘʤʘ ʧʦʙʦˀʰʘˁʘ 

ʧʝʨʬʦʨʤʘʥʩʠ ʧʨʦʮʝʩʘ.  

ʊʨʦʰʘʢ 

ʢʦʥʪʨʦʣʠʩʘˁʘ 

ʢʚʘʣʠʪʝʪʘ 

ʧʨʦʠʟʚʦʜʘ ʢʦʝʿ ʿʝ 

ʜʦʩʪʘʚʠʦ 

ʠʩʧʦʨʫʯʠʣʘʮ 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʢʚʘʣʠʪʝʪ 

ʥʘʙʘʚˀʝʥʠʭ ʧʨʦʠʟʚʦʜʘ ʤʦʞʝ 

ʠʤʘʪʠ ʫʪʠʮʘʿ ʥʘ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ ʧʨʝ, ʪʦʢʦʤ ʠʣʠ ʥʘʢʦʥ 

ʫʛʨʘʜˁʝ ʫ ʛʦʪʦʚʝ ʧʨʦʠʟʚʦʜʝ, 

ʪʦ ʩʝ ʠ ˁʝʛʦʚʦ ʢʦʥʪʨʦʣʠʩʘˁʝ 

ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʟʥʘʯʘʿʥʠʤ ʟʘ 

ʩʧʨʝʯʘʚʘˁʝ ʥʝʛʘʪʠʚʥʦʛ 

ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʢʚʘʣʠʪʝʪ 

ʥʘʙʘʚˀʝʥʠʭ ʧʨʦʠʟʚʦʜʘ/ʩʨʝʜʩʪʘʚʘ 

ʟʘ ʨʘʜ ʤʦʞʝ ʠʤʘʪʠ ʫʪʠʮʘʿ ʥʘ 

ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ 

ʫʛʣʘʚʥʦʤ ʪʦʢʦʤ ʫʛʨʘʜˁʝ ʫ ʛʦʪʦʚʝ 

ʧʨʦʠʟʚʦʜʝ ʠʣʠ ʫʧʦʪʨʝʙʝ ʧʨʠ 

ʦʙʘʚˀʘˁʫ ʜʨʫʛʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʪʦ 

ʩʝ ʠ ˁʝʛʦʚʦ ʢʦʥʪʨʦʣʠʩʘˁʝ ʤʦʞʝ 

ʩʤʘʪʨʘʪʠ ʟʥʘʯʘʿʥʠʤ ʟʘ ʩʧʨʝʯʘʚʘˁʝ 

ʥʝʛʘʪʠʚʥʦʛ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ. ʊʘʢʦʹʝ, ʟʜʨʘʚˀʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ ʟʘʚʠʩʝ ʦʜ 

ʢʚʘʣʠʪʝʪʘ ʥʘʙʘʚˀʝʥʝ ʟʘʰʪʠʪʥʝ 

ʦʧʨʝʤʝ. 

ʊʨʦʰʘʢ ʫʣʘʟʥʦʛ, 

ʧʨʦʮʝʩʥʦʛ ʠ 

ʟʘʚʨʰʥʦʛ 

ʢʦʥʪʨʦʣʠʩʘˁʘ 

ʧʨʦʠʟʚʦʜʘ  

ʋʪʠʮʘʿ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʩʝ 

ʦʩʪʚʘʨʫʿʝ ʥʘ ʠʩʪʠ ʥʘʯʠʥ ʢʘʦ 

ʢʦʜ ʢʦʥʪʨʦʣʠʩʘˁʘ ʢʚʘʣʠʪʝʪʘ 

ʧʨʦʠʟʚʦʜʘ ʢʦʿʝ ʿʝ ʜʦʩʪʘʚʠʦ 

ʠʩʧʦʨʫʯʠʣʘʮ, ʩʘ ʪʦʤ ʨʘʟʣʠʢʦʤ 

ʜʘ ʩʝ ʦʚʜʝ ʫʪʠʮʘʿ ʦʩʪʚʘʨʫʿʝ ʫ 

ʜʨʫʛʠʤ ʬʘʟʘʤʘ ï ʪʦʢʦʤ ʠ ʧʦ 

ʟʘʚʨʰʝʪʢʫ ʩʪʚʘʨʘˁʘ 

ʧʨʦʠʟʚʦʜʘ. 

ʋʪʠʮʘʿ ʥʘ ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ 

ʨʘʜʫ ʩʝ ʦʩʪʚʘʨʫʿʝ ʥʘ ʠʩʪʠ ʥʘʯʠʥ 

ʢʘʦ ʢʦʜ ʢʦʥʪʨʦʣʠʩʘˁʘ ʢʚʘʣʠʪʝʪʘ 

ʧʨʦʠʟʚʦʜʘ ʢʦʿʝ ʿʝ ʜʦʩʪʘʚʠʦ 

ʠʩʧʦʨʫʯʠʣʘʮ, ʩʘ ʪʦʤ ʨʘʟʣʠʢʦʤ ʜʘ 

ʩʝ ʦʚʜʝ ʫʪʠʮʘʿ ʦʩʪʚʘʨʫʿʝ ʫ ʜʨʫʛʠʤ 

ʬʘʟʘʤʘ ï ʪʦʢʦʤ ʠ ʧʦ ʟʘʚʨʰʝʪʢʫ 

ʩʪʚʘʨʘˁʘ ʧʨʦʠʟʚʦʜʘ. 

ʊʨʦʰʢʦʚʠ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʊʨʦʰʘʢ ʜʦʨʘʜʝ ʠ 

ʟʘʤʝʥʝ ʜʝʣʦʚʘ ʠʣʠ 

ʧʦʥʦʚʥʝ 

ʧʨʦʠʟʚʦʜˁʝ 

ʆʚʘʢʘʚ ʪʨʦʰʘʢ ˂ʝ ʩʝ ʧʦʿʘʚʠʪʠ 

ʠ ʢʘʦ ʪʨʦʰʘʢ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʝ ʩʫ ʫ 

ʚʝʟʠ ʩʘ ʞʠʚʦʪʥʦʤ ʩʨʝʜʠʥʦʤ, ʠ 

ʪʦ ʧʨʝʢʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʚʘʣʠʪʝʪʘ ʧʨʦʠʟʚʦʜʘ ʠʣʠ 

ʧʨʦʮʝʩʘ ʢʦʿʝ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʧʘ ʫ ʩʣʫʯʘʿʫ 

ʥʝʟʘʜʦʚʦˀʘʚʘˁʘ ʫʪʚʨʹʝʥʠʭ 

ʟʘʭʪʝʚʘ ʧʨʦʠʟʚʦʜʠ ˂ʝ ʤʦʨʘʪʠ 

ʜʘ ʩʝ ʜʦʨʘʜʝ, ʜʘ ʩʝ ʟʘʤʝʥʝ 

ʜʝʣʦʚʠ ʠ ʩʣ. 

ʆʚʘʢʘʚ ʪʨʦʰʘʢ ˂ʝ ʩʝ ʧʦʿʘʚʠʪʠ ʠ 

ʢʘʦ ʪʨʦʰʘʢ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʝ 

ʩʫ ʫ ʚʝʟʠ ʩʘ ʟʜʨʘʚˀʝʤ ʠ 

ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ, ʧʨʝʢʦ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʝ 

ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ ʟʜʨʘʚˀʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ, ʧʘ ʫ ʩʣʫʯʘʿʫ 

ʥʝʟʘʜʦʚʦˀʘʚʘˁʘ ʫʪʚʨʹʝʥʠʭ 

ʟʘʭʪʝʚʘ ʧʨʦʠʟʚʦʜʠ ˂ʝ ʤʦʨʘʪʠ ʜʘ ʩʝ 

ʜʦʨʘʜʝ, ʜʘ ʩʝ ʟʘʤʝʥʝ ʜʝʣʦʚʠ ʠ ʩʣ. 

ʊʨʦʰʘʢ ʦʜʣʘʛʘˁʘ 

ʢhʘʨʪʘ 

(ʥʝʫʩʘʛʣʘʰʝʥʠʭ 

ʧʨʦʠʟʚʦʜʘ ʠʣʠ 

ʜʝʣʦʚʘ)   

ʋʪʠʮʘʿ ʩʝ ʦʩʪʚʘʨʫʿʝ ʫʢʦʣʠʢʦ ʿʝ 

ʧʨʦʠʟʚʦʜ ʥʝʫʩʘʛʣʘʰʝʥ ʟʙʦʛ 

ʦʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʚʘʣʠʪʝʪʘ ʢʦʿʠʤʘ ʿʝ ʤʦʛʫ˂ʝ 

ʫʪʠʮʘʪʠ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʋʪʠʮʘʿ ʩʝ ʦʩʪʚʘʨʫʿʝ ʫʢʦʣʠʢʦ ʿʝ 

ʧʨʦʠʟʚʦʜ ʥʝʫʩʘʛʣʘʰʝʥ ʟʙʦʛ ʦʥʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠʤʘ 

ʿʝ ʤʦʛʫ˂ʝ ʫʪʠʮʘʪʠ ʥʘ ʟʜʨʘʚˀʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ (ʥʧʨ. 
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ɽʣʝʤʝʥʪʠ 

ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ  

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ  

ʢʚʘʣʠʪʝʪʘ ï EMS 

ɽʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ  

ʢʚʘʣʠʪʝʪʘ ï OHSAS 

ʥʝʘʜʝʢʚʘʪʥʘ ʟʘʚʨʰʥʘ ʦʙʨʘʜʘ ʠʚʠʮʘ 

ʧʨʝʜʤʝʪʘ, ʥʝʜʦʚʦˀʘʥ ʢʚʘʣʠʪʝʪ 

ʟʘʚʨʰʥʠʭ ʧʨʝʤʘʟʘ ʠ ʩʣ.). 

ʊʨʦʰʘʢ ʨʝʰʘʚʘˁʘ 

ʧʨʦʙʣʝʤʘ 

ʥʘʩʪʘʣʠʭ ʧʨʝ 

ʠʩʧʦʨʫʢʝ (ʥʧʨ. ʩʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʤ 

ï ʧʦʧʨʘʚʢʝ 

ʤʘʰʠʥʘ, ʟʘʤʝʥʝ 

ʜʝʣʦʚʘ ʠ ʩʣ.) 

ʋʢˀʫʯʫʿʝ ʠ 

ʚʝʨʠʬʠʢʘʮʠʿʫ ʠ 

ʘʥʘʣʠʟʫ ʦʪʢʘʟʘ ʠ 

ʠʟʚʝʰʪʘʚʘˁʘ ʦ 

ˁʠʤʘ  

ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʤ, ʤʘʰʠʥʘʤʘ 

ʠ ʩʣ. ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʢʘʢʦ ʿʝ ʪʦ 

ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦ, ʪʦ ʿʝ 

ʪʨʦʰʘʢ ˁʠʭʦʚʦʛ ʧʦʧʨʘʚˀʘˁʘ 

ʠʣʠ ʨʝʰʘʚʘˁʘ ʜʨʫʛʠʭ 

ʧʨʦʙʣʝʤʘ ʢʘʢʦ ʙʠ ʩʝ ʦʥʠ 

ʚʨʘʪʠʣʠ ʫ ʛʨʘʥʠʮʝ ʞʝˀʝʥʠʭ 

ʚʨʝʜʥʦʩʪʠ ʟʘʧʨʘʚʦ ʪʨʦʰʘʢ 

ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʿʝ ʿʝʜʥʠʤ 

ʜʝʣʦʤ ʠ ʪʨʦʰʘʢ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫ ʚʝʟʠ ʩʘ 

ʞʠʚʦʪʥʦʤ ʩʨʝʜʠʥʦʤ. 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʤ, 

ʤʘʰʠʥʘʤʘ ʠ ʩʣ. ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ 

ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ, 

ʢʘʢʦ ʿʝ ʪʦ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦ, ʪʦ ʿʝ 

ʪʨʦʰʘʢ ˁʠʭʦʚʦʛ ʧʦʧʨʘʚˀʘˁʘ ʠʣʠ 

ʨʝʰʘʚʘˁʘ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤʘ ʢʘʢʦ 

ʙʠ ʩʝ ʦʥʠ ʚʨʘʪʠʣʠ ʫ ʛʨʘʥʠʮʝ 

ʞʝˀʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʟʘʧʨʘʚʦ 

ʪʨʦʰʘʢ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʿʝ ʿʝʜʥʠʤ 

ʜʝʣʦʤ ʠ ʪʨʦʰʘʢ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʫ ʚʝʟʠ ʩʘ ʟʜʨʘʚˀʝʤ ʠ ʙʝʟʙʝʜʥʦʩʪʠ 

ʥʘ ʨʘʜʫ. 

ʊʨʦʰʢʦʚʠ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʊʨʦʰʘʢ 

ʠʟʚʝʰʪʘʚʘˁʘ ʥʘ 

ʪʝʨʝʥʫ 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʧʨʦʠʟʚʦʜʘ ʦʙʫʭʚʘʪʘʿʫ ʠ ʦʥʝ 

ʢʦʿʝ ʤʦʛʫ ʦʩʪʚʘʨʠʪʠ ʫʪʠʮʘʿ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʦʚʘʿ ʪʨʦʰʘʢ 

ʩʝ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʠ ʪʨʦʰʢʦʤ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʟʙʦʛ ʪʘʢʚʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʦʿʝ ʩʫ ʚʝ˂ 

ʧʦʤʝʥʫʪʝ ʢʦʜ ʦʧʠʩʘ ʚʠʰʝ 

ʨʘʟʣʠʯʠʪʠʭ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ. 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʧʨʦʠʟʚʦʜʘ ʦʙʫʭʚʘʪʘʿʫ ʠ ʦʥʝ ʢʦʿʝ 

ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ ʟʜʨʘʚˀʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʦʥʦʛʘ ʢʦ ʛʘ ʢʦʨʠʩʪʠ (ʫ 

ʦʚʦʤ ʩʣʫʯʘʿʫ ʟʘʧʦʩʣʝʥʦʛ ʢʦʿʠ 

ʦʙʘʚˀʘ ʠʟʚʝʰʪʘʚʘˁʝ ʥʘ ʪʝʨʝʥʫ), 

ʦʚʘʿ ʪʨʦʰʘʢ ʩʝ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʠ 

ʪʨʦʰʢʦʤ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʟʙʦʛ 

ʪʘʢʚʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ʊʨʦʰʘʢ ʩʘʥʠʨʘˁʘ 

ʥʘʩʪʘʣʝ ʰʪʝʪʝ 

ʋʪʠʮʘʿ ʩʝ ʦʩʪʚʘʨʫʿʝ ʥʘ ʠʩʪʠ 

ʥʘʯʠʥ ʢʘʦ ʫ ʧʨʝʪʭʦʜʥʦ 

ʦʧʠʩʘʥʦʤ ʩʣʫʯʘʿʫ ʪʨʦʰʢʘ 

ʢʚʘʣʠʪʝʪʘ, ʩ ʪʠʤ ʰʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘ ʩʘʥʠʨʘˁʝ ʰʪʝʪʝ 

ʥʘʩʪʘʣʝ ʟʙʦʛ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʦʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʿʝ ʩʫ 

ʫʪʠʮʘʣʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʋʪʠʮʘʿ ʩʝ ʦʩʪʚʘʨʫʿʝ ʥʘ ʠʩʪʠ ʥʘʯʠʥ 

ʢʘʦ ʫ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʤ ʩʣʫʯʘʿʫ 

ʪʨʦʰʢʘ ʢʚʘʣʠʪʝʪʘ, ʩ ʪʠʤ ʰʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘ ʩʘʥʠʨʘˁʝ ʰʪʝʪʝ 

ʥʘʩʪʘʣʝ ʟʙʦʛ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʦʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʿʝ ʤʦʛʫ 

ʫʪʠʮʘʪʠ ʥʘ ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ 

ʧʨʠʣʠʢʦʤ ʫʧʦʪʨʝʙʝ ʧʨʦʠʟʚʦʜʘ, ʧʘ 

ʩʘʤʠʤ ʪʠʤ ʠ ʧʨʠʣʠʢʦʤ ʩʘʥʠʨʘˁʘ 

ʰʪʝʪʝ, ʫʢʦʣʠʢʦ ʦʥʘ ʫʢˀʫʯʫʿʝ ʠ 

ʨʫʢʦʚʘˁʝ ʥʝʫʩʘʛʣʘʰʝʥʠʤ 

ʧʨʦʠʟʚʦʜʦʤ. 

 

ʆʚʘʢʚʘ ʘʥʘʣʠʟʘ ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ ʩʠʩʪʝʤʝ 

ʤʝʥʘ˅ʤʝʥʪʘ ʧʦʪʚʨʹʫʿʝ ʚʝʟʫ ʠʟʤʝʹʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʩʝ ʤʦʛʫ 

ʜʦʚʝʩʪʠ ʫ ʚʝʟʫ ʩʘ ʜʨʫʛʠʤ ʩʠʩʪʝʤʠʤʘ ʤʝʥʘ˅ʤʝʥʪʘ (ʨʘʟʤʘʪʨʘʥʠ ʩʫ ʩʠʩʪʝʤ 

ʤʝʥʘ˅ʤʝʥʪʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ ʟʜʨʘʚˀʘ ʠ ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ 
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ʨʘʜʫ). ʋ ʦʚʦʿ ʘʥʘʣʠʟʠ ʿʝ ʠʩʪʘʢʥʫʪʦ ʜʘ ʩʝ ʚʝʟʘ ʠʟʤʝʹʫ ʧʦʩʤʘʪʨʘʥʠʭ ʪʨʦʰʢʦʚʘ 

ʦʩʪʚʘʨʫʿʝ ʤʠʥʠʤʫʤ ʧʨʝʢʦ ʢʚʘʣʠʪʝʪʘ ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ʦʙʫʭʚʘʪʘ ʠ ʦʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʿʠʤʘ ʩʝ ʤʦʞʝ ʦʩʪʚʘʨʠʪʠ ʫʪʠʮʘʿ ʥʘ: 

Á ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʥʧʨ. ʧʨʝʢʦ ʫʜʝʣʘ ʦʜʨʝʹʝʥʠʭ ʰʪʝʪʥʠʭ ʤʘʪʝʨʠʿʘʣʘ ʫ 

ʧʨʦʠʟʚʦʜʫ (ʰʪʦ ʿʝ ʧʨʠʤʝʨ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʚʘʣʠʪʝʪʘ ʧʨʦʠʟʚʦʜʘ), ʠʣʠ 

ʧʨʝʢʦ ʝʤʠʩʠʿʝ ʰʪʝʪʥʠʭ ʛʘʩʦʚʘ ʪʦʢʦʤ ʩʪʚʘʨʘˁʘ ʧʨʦʠʟʚʦʜʘ (ʰʪʦ ʿʝ ʧʨʠʤʝʨ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ) ʠ/ʠʣʠ  

Á ʟʜʨʘʚˀʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʨʘʜʫ, ʥʧʨ. ʧʨʝʢʦ ʬʠʥʦ˂ʝ ʦʙʨʘʜʝ ʠʚʠʮʘ 

ʦʙʨʘʹʠʚʘʥʦʛ ʧʨʝʜʤʝʪʘ (ʰʪʦ ʿʝ ʧʨʠʤʝʨ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʚʘʣʠʪʝʪʘ 

ʧʨʦʠʟʚʦʜʘ) ʠʣʠ ʧʨʝʢʦ ʠʩʧʘʨʘʚʘˁʘ ʦʜʨʝʹʝʥʝ ʰʪʝʪʥʝ ʩʫʧʩʪʘʥʮʝ ʧʨʠʣʠʢʦʤ 

ʚʨʝˁʘ (ʰʪʦ ʿʝ ʧʨʠʤʝʨ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ), ʩ ʪʦʤ ʨʘʟʣʠʢʦʤ 

ʜʘ ʩʝ ʦʚʜʝ ʚʝʟʘ ʦʩʪʚʘʨʫʿʝ ʠ ʧʨʝʢʦ ʢʚʘʣʠʪʝʪʘ ʩʨʝʜʩʪʘʚʘ ʠ ʦʧʨʝʤʝ ʟʘ ʨʘʜ. 

 

ʉʪʦʛʘ, ʠʤʘ ʩʤʠʩʣʘ ʛʦʚʦʨʠʪʠ ʠ ʦ ʪʨʦʰʢʦʚʠʤʘ ʠʥʪʝʛʨʠʩʘʥʦʛ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ. ʋ 

ʪʦʤ ʢʦʥʪʝʢʩʪʫ, ʠʟ ʧʨʝʪʭʦʜʥʦ ʧʨʠʢʘʟʘʥʝ ʘʥʘʣʠʟʝ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʩʢʫʧ ʝʣʝʤʝʥʘʪʘ 

ʢʦʿʠ ʯʠʥʠ ʧʨʝʩʝʢ ʪʨʠ ʧʦʩʤʘʪʨʘʥʘ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ. ʅʘʢʦʥ ʪʦʛʘ ʿʝ ʧʦʪʨʝʙʥʦ 

ʧʨʝʧʦʟʥʘʪʠ ʝʣʝʤʝʥʪʝ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʩʫ ʩʧʝʮʠʬʠʯʥʠ ʩʘʤʦ ʟʘ ʦʜʨʝʹʝʥʠ ʩʠʩʪʝʤ 

ʤʝʥʘ˅ʤʝʥʪʘ. ʅʘʜʦʛʨʘʹʠʚʘˁʝʤ ʪʠʭ ʝʣʝʤʝʥʘʪʘ ʥʘ ʦʩʥʦʚʥʠ ʩʢʫʧ ʢʦʛʘ ʯʠʥʠ ʧʨʝʩʝʢ 

ʝʣʝʤʝʥʘʪʘ ʩʚʠʭ ʨʘʟʤʘʪʨʘʥʠʭ ʩʠʩʪʝʤʘ, ʫʧʦʪʧʫʥʠʣʦ ʙʠ ʩʝ ʩʘʛʣʝʜʘʚʘˁʝ ʦʚʠʭ 

ʪʨʦʰʢʦʚʘ. 
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4. ʀʉʊʈɸɾʀɺɸɳɽ ʉʊɸɳɸ ʋ ʆɹʃɸʉʊʀ ʊʈʆʐʂʆɺɸ  

ʂɺɸʃʀʊɽʊɸ ʋ ʇʈɸʂʉʀ ʀ ʌɸʂʊʆʈɸ ʂʆɱʀ ʋʊʀʏʋ ʅɸ  

ʄɽʅɸɷʄɽʅʊ ʆɺʀʍ ʊʈʆʐʂʆɺɸ 

 

4.1.  ʄʝʪʦʜʝ ʢʦʿʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʟʘ ʧʨʠʢʫʧˀʘˁʝ ʠ ʦʙʨʘʜʫ ʧʦʜʘʪʘʢʘ 

 

ʀʩʪʨʘʞʠʚʘˁʝ ʩʪʘˁʘ ʫ ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʬʘʢʪʦʨʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ 

ʤʝʥʘ˅ʤʝʥʪ ʦʚʠʭ ʪʨʦʰʢʦʚʘ ʩʧʨʦʚʝʜʝʥʦ ʿʝ ʧʨʠʤʝʥʦʤ ʫʧʠʪʥʠʢʘ, ʩʘʯʠˁʝʥʦʛ ʦʜ 70 

ʧʠʪʘˁʘ ʧʦʜʝˀʝʥʠʭ ʫ ʪʨʠ ʜʝʣʘ (Glogovac & Filipovic, 2017).  

 

ʇʨʚʠ ʜʝʦ ʩʘʜʨʞʠ 10 ʧʠʪʘˁʘ ʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʢʘʦ ʰʪʦ 

ʩʫ ʜʝʣʘʪʥʦʩʪ, ʚʝʣʠʯʠʥʘ, ʩʪʘʨʦʩʪ, ʥʠʚʦ ʟʨʝʣʦʩʪʠ ˁʠʭʦʚʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʢʚʘʣʠʪʝʪʘ ʠ ʜʨ. ʇʠʪʘˁʘ ʠʟ ʦʚʝ ʛʨʫʧʝ ʬʦʨʤʠʨʘʥʘ ʩʫ ʥʘ ʦʩʥʦʚʫ ʩʢʫʧʘ ʦʩʦʙʠʥʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʦʿʝ ʩʫ ʜʦʚʦʹʝʥʝ ʫ ʚʝʟʫ ʩʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʦʜ 

ʩʪʨʘʥʝ ʥʝʢʦʣʠʢʦ ʘʫʪʦʨʘ ʠʟ ʦʚʝ ʦʙʣʘʩʪʠ (ʥʧʨ. Prickett & Rapley, 2001; Tye et al., 

2011; Djekic et al., 2014). 

 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʚʠʰʝ ʘʫʪʦʨʘ (ʥʧʨ. Harry & Schroeder, 2000; Prickett & Rapley, 

2001; Mandal & Shah, 2002; Yusuff, 2004; Cheah et al., 2011; Rasamanie & 

Kanapathy, 2011; Chopra & Garg, 2012) ʜʦʰʣʦ ʜʦ ʨʘʟʦʯʘʨʘʚʘʿʫ˂ʠʭ ʟʘʢˀʫʯʘʢʘ ʦ 

ʥʘʯʠʥʫ ʥʘ ʢʦʿʠ ʦʜʨʝʹʝʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʝʚʠʜʝʥʪʠʨʘʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ ʪʨʦʰʢʦʚʝ 

ʢʚʘʣʠʪʝʪʘ, ʜʨʫʛʠ ʜʝʦ ʫʧʠʪʥʠʢʘ ʩʘʜʨʞʠ 27 ʧʠʪʘˁʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʤʦʞʝ 

ʟʘʢˀʫʯʠʚʘʪʠ ʦ ʚʘʨʠʿʘʙʣʘʤʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʘ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ: 

Á ʅʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ ʪʨʦʰʢʦʚʘ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ (EMS ʠ OHSAS); 

Á ɿʥʘʯʘʿ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ; 

Á ʅʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

(ʧʦʩʤʘʪʨʘʥ ʢʨʦʟ ʥʠʚʦ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʩʪʨʫʢʪʫʨʝ ʥʘ ʢʦʤ ʩʝ ʦʙʘʚˀʘ 

ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʜʝʣʦʚʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ 

ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʫʯʝʩʪʘʣʦʩʪ ʩʘʩʪʘʚˀʘˁʘ ʠ ʘʥʘʣʠʟʝ 



 

90 
 

 

ʠʟʚʝʰʪʘʿʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ, ʧʨʠʤʝʥʫ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ 

ʩʣ); 

Á ʇʨʝʜʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʢʝ ʧʨʠʤʝˁʝʥʠʭ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ; 

Á ʉʪʝʧʝʥ ʧʨʝʧʦʟʥʘʚʘˁʘ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ; 

Á ɽʬʝʢʪʠʚʥʦʩʪ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (ʧʦʩʤʘʪʨʘʥʫ ʢʨʦʟ 

ʦʩʪʚʘʨʝʥʝ ʠʟʥʦʩʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦ ʢʘʪʝʛʦʨʠʿʘʤʘ PAF ʤʦʜʝʣʘ ʠ ʪʨʝʥʜ 

ʨʘʩʪʘ/ʦʧʘʜʘˁʘ ʠʟʥʦʩʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʧʦʢʘʟʘʪʝˀʝ ʦʙʠʤʘ ʫ ʢʦʤʝ ʩʫ 

ʦʩʪʚʘʨʝʥʠ ʧʣʘʥʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʧʠʪʘˁʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ). 

 

ʊʨʝ˂ʠ ʜʝʦ ʩʘʩʪʦʿʠ ʩʝ ʦʜ 33 ʧʠʪʘˁʘ, ʛʜʝ ʿʝ ʩʚʘʢʦ ʧʠʪʘˁʝ ʫ ʚʝʟʠ ʩʘ ʿʝʜʥʠʤ ʝʣʝʤʝʥʪʦʤ 

(ʟʘʭʪʝʚʦʤ ʠʣʠ ʩʢʫʧʦʤ ʦʜʥʦʩʥʠʭ ʟʘʭʪʝʚʘ) ʩʪʘʥʜʘʨʜʘ ʟʘ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ 

ʢʚʘʣʠʪʝʪʘ ISO 9001:2015. ʆʚʦʤ ʛʨʫʧʦʤ ʧʠʪʘˁʘ ʠʩʧʠʪʫʿʝ ʩʝ ʩʪʘʚ ʢʦʿʠ ʠʩʧʠʪʘʥʠʮʠ 

ʠʤʘʿʫ ʦ ʫʪʠʮʘʿʫ ʠʩʧʫˁʝˁʘ ʥʘʚʝʜʝʥʠʭ ʟʘʭʪʝʚʘ ʥʘ ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʦʙʘʚˀʘ ʠ ʨʝʟʫʣʪʘʪʝ ʢʦʿʝ ʧʦʩʪʠʞʝ). ʆʚʘ 

ʛʨʫʧʘ ʧʠʪʘˁʘ ʧʨʦʠʩʪʝʢʣʘ ʿʝ ʠʟ ʦʧʰʪʠʭ ʟʘʢˀʫʯʘʢʘ ʜʘ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʟʘʚʠʩʝ 

ʦʜ ʟʨʝʣʦʩʪʠ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ ʫ ʿʝʜʥʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʦʤ ʩʠʩʪʝʤʫ 

(ʥʧʨ. Jaju et al., 2009; Djekic et al., 2014; Martínez & Selles, 2015).  

 

ʅʘʿʚʝ˂ʠ ʜʝʦ ʧʠʪʘˁʘ ʫ ʫʧʠʪʥʠʢʫ ʿʝ ʟʘʪʚʦʨʝʥʦʛ ʪʠʧʘ, ʜʦʢ ʝʿ ʤʘˁʠ ʙʨʦʿ ʧʠʪʘˁʘ 

ʦʪʚʦʨʝʥʦʛ ʪʠʧʘ ʠ ʦʜʥʦʩʠ ʩʝ ʥʘ ʜʝʪʘˀʥʠʿʘ ʦʙʨʘʟʣʦʞʝˁʘ ʧʦʿʝʜʠʥʠʭ ʦʜʛʦʚʦʨʘ 

ʠʩʧʠʪʘʥʠʢʘ. ʆʜʛʦʚʦʨʠ ʥʘ ʜʨʫʛʫ ʛʨʫʧʫ ʧʠʪʘˁʘ ʩʚʦʿʦʤ ʛʨʘʜʘʮʠʿʦʤ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, 

ʫʢʘʟʫʿʫ ʥʘ ʦʜʨʝʹʝʥʠ ʥʠʚʦ, ʥʘʯʠʥ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ. ʆʜʛʦʚʦʨʠ ʥʘ ʪʨʝ˂ʫ ʛʨʫʧʫ ʧʠʪʘˁʘ ʬʦʨʤʠʨʘʥʠ ʩʫ ʥʘ ʩʢʘʣʠ Ăʠʤʘ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ï ʠʤʘ ʤʘʣʠ ʠʣʠ ʩʨʝʜˁʠ ʫʪʠʮʘʿ ï ʥʝʤʘ ʫʪʠʮʘʿñ. ʋʧʠʪʥʠʢ ʿʝ, ʧʨʝ ʢʦʥʘʯʥʝ 

ʫʧʦʪʨʝʙʝ, ʪʝʩʪʠʨʘʥ ʥʘʜ 10 ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ ʩʫ ʜʘʣʠ ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ 

ˁʝʛʦʚʦʿ ʨʘʟʫʤˀʠʚʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʠʪʘˁʘ, ʢʘʦ ʠ ʚʨʝʤʝʥʫ ʧʦʪʨʝʙʥʦʤ ʜʘ ʩʝ 

ʫʧʠʪʥʠʢ ʧʦʧʫʥʠ.   

 

ɿʘ ʦʙʨʘʜʫ ʜʦʙʠʿʝʥʠʭ ʧʦʜʘʪʘʢʘ ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʜʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ (ʝʥʛ. 

Frequency Table) ʟʘ ʦʧʠʩ ʩʪʘˁʘ ʫ ʧʨʘʢʩʠ ʧʦ ʧʠʪʘˁʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʘʦ ʠ ʍʠ 

ʢʚʘʜʨʘʪ ʪʝʩʪ (ʝʥʛ. Chi-Square Contingency Table) ʟʘ ʪʝʩʪʠʨʘˁʝ ʧʦʩʪʦʿʘˁʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʚʝʟʘ ʠʟʤʝʹʫ ʚʘʨʠʿʘʙʣʠ. ʇʨʠ ʪʦʤʝ ʩʝ ʩʤʘʪʨʘ ʜʘ ʦʚʘʢʚʘ ʚʝʟʘ 
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ʠʟʤʝʹʫ ʚʘʨʠʿʘʙʣʠ ʧʦʩʪʦʿʠ ʫʢʦʣʠʢʦ ʿʝ ʚʨʝʜʥʦʩʪ ʟʥʘʯʘʿʥʦʩʪʠ (p) ʤʘˁʘ ʦʜ 0.05. 

ʊʘʢʦʹʝ, ʟʘ ʘʥʘʣʠʟʫ ʧʦʜʘʪʘʢʘ ʠ ʜʦʣʘʞʝˁʝ ʜʦ ʜʦʜʘʪʥʠʭ ʟʘʢˀʫʯʘʢʘ ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʠ 

MCA (ʝʥʛ. Multiple Correspondence Analysis) ʤʝʪʦʜʘ. 

 

 

4.2.  ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʫʟʦʨʢʘ ʠ ʧʦʧʫʣʘʮʠʿʝ ʠʩʪʨʘʞʠʚʘˁʘ 

 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʤʦʛʫ˂ʝ ʠʤʧʣʝʤʝʥʪʠʨʘʪʠ ʫ 

ʙʠʣʦ ʢʦʿʦʿ ʦʨʛʘʥʠʟʘʮʠʿʠ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ˁʝʥʫ ʜʝʣʘʪʥʦʩʪ, ʚʝʣʠʯʠʥʫ, ʩʪʘʨʦʩʪ ʠʣʠ 

ʩʣʠʯʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ, ʧʦʧʫʣʘʮʠʿʘ ʫ ʦʚʦʤ ʜʝʣʫ ʠʩʪʨʘʞʠʚʘˁʘ ʥʠʿʝ ʦʛʨʘʥʠʯʝʥʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʦʚʘʢʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʨʛʘʥʠʟʘʮʠʿʘ. ɼʘ ʙʠ ʩʝ ʦʜʛʦʚʦʨʠ ʠʩʧʠʪʘʥʠʢʘ 

ʤʦʛʣʠ ʩʤʘʪʨʘʪʠ ʨʝʣʝʚʘʥʪʥʠʤ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʙʠʣʦ ʜʘ ʩʫ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʫʯʝʩʪʚʫʿʫ 

ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʫ ʩʚʦʿʩʪʚʫ ʠʩʧʠʪʘʥʠʢʘ ʫʧʦʟʥʘʪʝ ʩʘ ʪʝʨʤʠʥʦʣʦʛʠʿʦʤ ʠ ʦʩʥʦʚʥʦʤ 

ʠʜʝʿʦʤ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ.  

 

ʆʨʛʘʥʠʟʘʮʠʿʝ ʩʫ ʠʟʦʩʪʘʚˀʘʥʝ ʠʟ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʦʣʠʢʦ ʙʠ ʩʝ ʧʨʝʧʦʟʥʘʣʦ ʜʘ ʦʥʝ ʥʝ 

ʙʠ ʘʜʝʢʚʘʪʥʦ ʧʦʚʝʟʘʣʝ ʪʝʨʤʠʥ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʩʘ ˁʝʛʦʚʦʤ ʦʩʥʦʚʥʦʤ ʠʜʝʿʦʤ ʠ 

ʩʘ ʢʚʘʣʠʪʝʪʦʤ. ʂʦʨʠʰ˂ʝʥʘ ʩʫ ʪʨʠ ʧʦʢʘʟʘʪʝˀʘ ʠʩʧʫˁʝʥʦʩʪʠ ʢʨʠʪʝʨʠʿʫʤʘ 

ʫʧʦʟʥʘʪʦʩʪʠ ʩʘ ʦʙʣʘʰ˂ʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʿʝ ʬʦʨʤʠʨʘʥʘ ʙʘʟʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʘʦ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʫʯʝʩʥʠʢʘ ʫ ʠʩʪʨʘʞʠʚʘˁʫ. ʇʨʚʠ 

ʧʦʢʘʟʘʪʝˀ ʩʝ ʦʜʥʦʩʠ ʥʘ ʫʨʝʹʝʥʦʩʪ ˁʠʭʦʚʦʛ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ, ʰʪʦ ʿʝ 

ʝʚʠʜʝʥʪʠʨʘʥʦ ʥʘ ʦʩʥʦʚʫ ʧʦʩʝʜʦʚʘˁʘ ʩʝʨʪʠʬʠʢʘʪʘ ʟʘ ʩʠʩʪʝʤ ʤʝʥʘ˅ʤʝʥʪʘ 

ʢʚʘʣʠʪʝʪʘ. ʆʚʠ ʧʦʜʘʮʠ ʧʨʠʢʫʧˀʝʥʠ ʩʫ ʠʟ ʙʘʟʝ ʩʝʨʪʠʬʠʢʦʚʘʥʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ 

ʇʨʠʚʨʝʜʥʝ ʢʦʤʦʨʝ ʉʨʙʠʿʝ (http://www.pks.rs/Aplikacije.aspx?aplikacija=sertifikati) 

ʢʘʦ ʠ ʙʘʟʘ ʧʦʿʝʜʠʥʠʭ ʩʝʨʪʠʬʠʢʘʮʠʦʥʠʭ ʪʝʣʘ. ʂʘʦ ʜʨʫʛʠ ʧʦʢʘʟʘʪʝˀ ʫʟʝʪʘ ʿʝ 

ʧʨʠʧʘʜʥʦʩʪ ʦʨʛʘʥʠʟʘʮʠʿʝ ʣʠʩʪʠ 300 ʥʘʿʫʩʧʝʰʥʠʿʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ ʫ ʉʨʙʠʿʠ ʧʦ 

ʧʠʪʘˁʫ ʦʩʪʚʘʨʝʥʠʭ ʧʨʠʭʦʜʘ ʦʜ ʧʨʦʜʘʿʝ 

(https://www.hitpages.com/doc/4694271747686400/1#pageTop). ʊʨʝ˂ʠ ʧʦʢʘʟʘʪʝˀ 

ʠʩʧʫˁʝʥʦʩʪʠ ʧʦʩʤʘʪʨʘʥʦʛ ʢʨʠʪʝʨʠʿʫʤʘ ʿʝ ʧʨʠʧʘʜʥʦʩʪ ʦʨʛʘʥʠʟʘʮʠʿʝ ʣʘʥʮʫ 

ʩʥʘʙʜʝʚʘˁʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʩʘ ʜʦʙʨʦʤ ʧʦʩʣʦʚʥʦʤ ʧʨʘʢʩʦʤ ʠ ʜʦʙʨʦʤ ʨʝʧʫʪʘʮʠʿʦʤ.  

 

http://www.pks.rs/Aplikacije.aspx?aplikacija=sertifikati
https://www.hitpages.com/doc/4694271747686400/1#pageTop
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ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ, ʟʘ ʧʦʪʨʝʙʝ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʦʩʪʦʿʘʣʘ ʤʦʛʫ˂ʥʦʩʪ ʩʪʫʧʘˁʘ ʫ 

ʢʦʥʪʘʢʪ ʩʘ ʟʥʘʯʘʿʥʠʤ ʙʨʦʿʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʟʘʢˀʫʯʮʠ ʦ ʠʩʧʫˁʝʥʦʩʪʠ 

ʧʦʩʤʘʪʨʘʥʦʛ ʢʨʠʪʝʨʠʿʫʤʘ ʜʦʥʝʣʠ ʩʫ ʩʝ ʠ ʧʨʦʮʝʥʦʤ ʥʘ ʦʩʥʦʚʫ ʢʦʥʪʘʢʪʘ ʠʣʠ 

ʩʘʨʘʜˁʝ ʩʘ ˁʠʭʦʚʠʤ ʤʝʥʘ˅ʝʨʠʤʘ ʢʚʘʣʠʪʝʪʘ. ʅʝʢʠ ʦʜ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʢʦʥʪʘʢʪʠʨʘʥʠ ʩʫ ʧʨʝ ʩʣʘˁʘ ʫʧʠʪʥʠʢʘ ʢʘʢʦ ʙʠ ʩʝ ʧʨʦʚʝʨʠʣʘ ˁʠʭʦʚʘ ʧʦʜʦʙʥʦʩʪ ʜʘ 

ʫʯʝʩʪʚʫʿʫ ʫ ʠʩʪʨʘʞʠʚʘˁʫ. ʊʘʢʦʹʝ, ʢʘʢʦ ʙʠ ʩʝ ʧʦʪʚʨʜʠʣʘ ʘʜʝʢʚʘʪʥʦʩʪ ʠʟʙʦʨʘ ʫʟʦʨʢʘ 

ʠʩʧʠʪʘʥʠʢʘ, ʩʘʤ ʫʧʠʪʥʠʢ ʩʘʜʨʞʠ ʧʠʪʘˁʝ ʦ ʥʠʚʦʫ ʟʨʝʣʦʩʪʠ ʉʄʂ ʦʨʛʘʥʠʟʘʮʠʿʝ, 

ʚʨʝʜʥʦʚʘʥʝ ʥʘ ʙʘʟʠ Crosby-ʿʝʚʝ ʤʘʪʨʠʮʝ ʟʨʝʣʦʩʪʠ (ʢʦʿʘ ʿʝ ʦʧʠʩʘʥʘ ʧʨʝʪʭʦʜʥʦ ʫ 

ʨʘʜʫ), ʢʘʦ ʠ ʧʠʪʘˁʝ ʦ ʪʦʤʝ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʠʩʧʠʪʘʥʠʮʠ ʚʠʜʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ. ʋ 

ʚʝʟʠ ʩʘ ʦʚʠʤ, ʛʦʪʦʚʦ ʩʚʠ ʠʩʧʠʪʘʥʠʮʠ (93%) ʩʫ ʧʨʝʧʦʟʥʘʣʠ ʜʘ ʩʝ ʚʠʰʠ ʢʚʘʣʠʪʝʪ 

ʫʚʝʢ ʠʩʧʣʘʪʠ ʿʝʨ ʫʣʘʛʘˁʝ ʫ ʢʚʘʣʠʪʝʪ ʧʨʝʚʝʥʪʠʚʥʦ ʜʝʣʫʿʝ ʥʘ ʧʦʿʘʚʫ ʪʨʦʰʢʦʚʘ ʢʦʿʝ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʤʦʞʝ ʠʤʘʪʠ ʟʙʦʛ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ.  

 

ʆʜʨʝʹʝʥʠ ʙʨʦʿ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʩʫ ʟʘʜʦʚʦˀʠʣʝ ʜʝʬʠʥʠʩʘʥʠ ʢʨʠʪʝʨʠʿʫʤ ʠ ʟʘ ʢʦʿʝ 

ʩʝ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʜʘ ʯʠʥʝ ʧʦʧʫʣʘʮʠʿʫ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʩʣʫʯʘʿʥʠʤ ʫʟʦʨʢʦʚʘˁʝʤ 

ʩʫ ʠʟʘʙʨʘʥʝ ʢʘʦ ʠʩʧʠʪʘʥʠʮʠ ʟʘ ʦʚʦ ʠʩʪʨʘʞʠʚʘˁʝ. ʂʦʥʘʯʥʦ, ʫʧʠʪʥʠʢ ʿʝ ʧʦʩʣʘʪ ʥʘ 

ʘʜʨʝʩʫ 500 ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʦʜ ʢʦʿʠʭ ʿʝ ʜʦʙʠʿʝʥʦ 186 ʫʧʦʪʨʝʙˀʠʚʠʭ 

ʧʦʧʫʝˁʥʠʭ ʫʧʠʪʥʠʢʘ, ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʩʪʦʧʫ ʦʜʛʦʚʦʨʘ ʦʜ 37.2%. ʅʝʢʦʣʠʢʦ 

ʩʢʦʨʠʿʠʭ ʩʪʫʜʠʿʘ ʧʦʪʚʨʹʫʿʫ ʘʜʝʢʚʘʪʥʦʩʪ ʪʘʢʚʝ ʩʪʦʧʝ ʦʜʛʦʚʦʨʘ ʠʩʧʠʪʘʥʠʢʘ. ʅʘ 

ʧʨʠʤʝʨ, ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʢʦʿʝ ʿʝ ʩʧʨʦʚʝʦ Homburg (et al., 2015), ʦʜ 1000 ʧʦʩʣʘʪʠʭ 

ʫʧʠʪʥʠʢʘ ʧʨʠʤˀʝʥʦ ʿʝ ʥʘʟʘʜ 178 ʧʦʧʫˁʝʥʠʭ, ʰʪʦ ʛʦʚʦʨʠ ʜʘ ʿʝ ʩʪʦʧʘ ʦʜʛʦʚʦʨʘ ʫ 

ʪʦʤ ʩʣʫʯʘʿʫ 18%. ʊʘʢʦʹʝ, Graça (et al., 2015) ʥʘʚʦʜʠ ʜʘ ʿʝ ʩʪʦʧʘ ʦʜʛʦʚʦʨʘ ʫ 

ˁʠʭʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʩʧʨʦʚʝʜʝʥʦʤ ʫ ʉɸɼ, ʙʠʣʘ 13.22%, ʜʦʢ ʿʝ ʫ ʠʩʪʨʘʞʠʚʘˁʫ 

ʢʦʿʝ ʩʫ ʩʧʨʦʚʝʣʠ ʫ ɹʨʘʟʠʣʫ ʦʥʘ ʠʟʥʦʩʠʣʘ 7.2%. ʉʣʠʯʥʦ ʠ Kilic (et al., 2015) ʠʩʪʠʯʝ 

ʜʘ ʩʫ ʫ ʩʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʜʦʙʠʚʰʠ ʫʢʫʧʥʦ 184 ʫʧʦʪʨʝʙˀʠʚʘ ʫʧʠʪʥʠʢʘ, ʧʦʩʪʠʛʣʠ 

ʩʪʦʧʫ ʦʜʛʦʚʦʨʘ ʦʜ 11%. 

 

ʉʪʨʫʢʪʫʨʘ 186 ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʩʫ ʫʯʝʩʪʚʦʚʘʣʝ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʫʢˀʫʯʫʿʝ 

ʧʨʠʙʣʠʞʥʦ ʿʝʜʥʘʢ ʙʨʦʿ ʤʘʣʠʭ, ʩʨʝʜˁʠʭ ʠ ʚʝʣʠʢʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ, ʢʘʢʦ ʨʦʙʥʦ ʪʘʢʦ ʠ 

ʫʩʣʫʞʥʦ ʧʨʦʠʟʚʦʜʥʠʭ ʜʝʣʘʪʥʦʩʪʠ, ʦʜ ʢʦʿʠʭ ʥʘʿʚʝ˂ʠ ʙʨʦʿ (76%) ʧʦʩʣʫʿʝ ʥʘ 

ʪʨʞʠʰʪʫ ʚʠʰʝ ʦʜ 10 ʛʦʜʠʥʘ. ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʦʙʫʭʚʘʪʠʣʦ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʩʝ 

ʥʘʣʘʟʝ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ, ʛʜʝ ʿʝʜʥʫ ʛʨʫʧʫ ʯʠʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʩʘ ʣʦʢʘʣʥʦʤ 
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ʧʦʩʣʦʚʥʦʤ ʧʨʘʢʩʦʤ (69%), ʘ ʜʨʫʛʫ ʯʠʥʝ Ă˂ʝʨʢʝ ʢʦʤʧʘʥʠʿʝñ (31%) ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ, ʘʣʠ ʩʘ ʠʥʢʦʨʧʦʨʠʨʘʥʦʤ ʧʦʩʣʦʚʥʦʤ ʧʨʘʢʩʦʤ ʠʟ ˁʠʭʦʚʠʭ 

Ăʢʦʤʧʘʥʠʿʘ ʨʦʜʠʪʝˀʘñ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʨʘʟʚʠʿʝʥʠʭ ʟʝʤʘˀʘ ʩʚʝʪʘ, ʤʝʹʫ ʢʦʿʠʤʘ ʩʫ: 

ɸʫʩʪʨʠʿʘ, ʅʝʤʘʯʢʘ, ʐʚʘʿʮʘʨʩʢʘ, ʐʚʝʜʩʢʘ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʠʿʘ, ʌʨʘʥʮʫʩʢʘ, ʀʪʘʣʠʿʘ, 

ɻʨʯʢʘ, ʉʣʦʚʝʥʠʿʘ, ʄʘʹʘʨʩʢʘ, ɱʘʧʘʥ, ʂʘʥʘʜʘ, ʉɸɼ, ʈʫʩʠʿʘ ʠ ɸʫʩʪʨʘʣʠʿʘ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʢʦʠʿ ʯʠʥʝ ʫʟʦʨʘʢ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʩʣʫʿʫ ʢʘʢʦ ʥʘ 

ʜʦʤʘ˂ʝʤ ʪʘʢʦ ʠ ʥʘ ʠʥʦʩʪʨʘʥʦʤ ʪʨʞʠʰʪʫ. 19% ʦʨʛʘʥʠʟʘʮʠʿʘ ʧʦʩʣʫʿʝ ʩʘʤʦ ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ, ʜʦʢ ʧʨʝʦʩʪʘʣʠʭ 81% ʦʨʛʘʥʠʟʘʮʠʿʘ ʧʦʩʣʫʿʝ ʠ ʥʘ ʤʝʹʫʥʘʨʦʜʥʦʤ 

ʪʨʞʠʰʪʫ, ʧʨʝʪʝʞʥʦ ʝʚʨʦʧʩʢʦʤ, ʘʤʝʨʠʯʢʦʤ ʠ ʨʫʩʢʦʤ. ʄʝʹʫ ʠʩʧʠʪʠʚʘʥʠʤ 

ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʧʨʠʙʣʠʞʥʦ ʿʝ ʿʝʜʥʘʢ ʙʨʦʿ ʦʥʠʭ ʢʦʿʝ ʠʩʪʠʯʫ ʜʘ ʧʦʩʣʫʿʫ ʫ ʚʠʩʦʢʦ 

ʢʦʥʢʫʨʝʥʪʥʦʤ ʦʢʨʫʞʝˁʫ (44%) ʠ ʦʥʠʭ ʢʦʿʠ ʩʚʦʿʝ ʦʢʨʫʞʝˁʝ ʚʠʜʝ ʢʘʦ ʩʨʝʜˁʝ ʠʣʠ 

ʥʠʩʢʦ ʢʦʥʢʫʨʝʥʪʥʦ (56%). ɺʝ˂ʠʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʫʯʝʩʥʠʢʘ ʫ ʠʩʪʨʘʞʠʚʘˁʫ 

ʩʝʨʪʠʬʠʢʦʚʘʣʝ ʩʫ ʩʚʦʿʝ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ (85% ˁʠʭ ʠʤʘʿʫ ʩʝʨʪʠʬʠʢʘʪ ʧʨʝʤʘ 

ʩʪʘʥʜʘʨʜʠʤʘ ISO 9001, ISO 14001 ʠ/ʠʣʠ OHSAS 18001). ʇʨʠʣʠʢʦʤ ʧʨʦʮʝʥʝ ʥʠʚʦʘ 

ʟʨʝʣʦʩʪʠ ˁʠʭʦʚʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ (ʙʠʣʦ ʜʘ ʩʫ ʩʝʨʪʠʬʠʢʦʚʘʥʝ ʠʣʠ 

ʥʝ), ʦʨʛʘʥʠʟʘʮʠʿʝ ʩʫ ʠʭ ʫ ʛʦʪʦʚʦ ʿʝʜʥʘʢʦʤ ʙʨʦʿʫ ʧʨʦʮʝʥʠʣʝ ʢʘʦ ʥʠʟʘʢ, ʩʨʝʜˁʠ ʠ 

ʚʠʩʦʢ. ʋʧʠʪʥʠʢ ʩʫ ʧʦʧʫˁʘʚʘʣʠ ʟʘʧʦʩʣʝʥʠ ʠʟ ʤʝʥʘ˅ʝʨʩʢʝ ʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʠʟʘʮʠʿʝ, 

ʘ ʧʨʝʪʝʞʥʦ ʤʝʥʘ˅ʝʨʠ ʢʚʘʣʠʪʝʪʘ ʛʜʝ ʛʦʜ ʿʝ ʪʘʢʚʘ ʬʫʥʢʮʠʿʘ ʝʢʩʧʣʠʮʠʪʥʦ ʧʦʩʪʦʿʘʣʘ. 

 

 

4.3.  ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ  

 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʩʪʘˁʝ ʫ ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ (Glogovac & 

Filipovic, 2017), ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʫʿʫ ʜʘ 42% ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʝ ʫʪʚʨʹʫʿʝ ʪʨʦʰʢʦʚʝ 

ʢʚʘʣʠʪʝʪʘ, ʜʘ 28% ʦʨʛʘʥʠʟʘʮʠʿʘ ʫʪʚʨʹʫʿʝ ʦʚʝ ʪʨʦʰʢʦʚʝ, ʘʣʠ ʠʭ ʥʝ ʘʥʘʣʠʟʠʨʘ ʠʣʠ 

ʥʝ ʢʦʨʠʩʪʠ ʪʝ ʧʦʜʘʪʢʝ ʘʜʝʢʚʘʪʥʦ, ʜʦʢ 30% ʦʨʛʘʥʠʟʘʮʠʿʘ ʠʩʪʠʯʝ ʜʘ ʿʝ ʥʠʚʦ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʜ ˁʠʭ ʚʠʩʦʢ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʩʝ ʦʚʠ ʪʨʦʰʢʦʚʠ 

ʘʜʝʢʚʘʪʥʦ ʠʜʝʥʪʠʬʠʢʫʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ ʫ ʩʚʨʭʫ ʩʪʘʣʥʠʭ ʧʦʙʦˀʰʘʚʘˁʘ (ʩʣʠʢʘ 4.1).   
 



 

94 
 

 

ʅʠʟʘʢ 

ʥʠʚʦ

ɺʠʩʦʢ 

ʥʠʚʦ

ʉʨʝʜˁʠ

 ʥʠʚʦ

 
ʉʣʠʢʘ 4.1 

ʅʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 

ʂʘʜʘ ʩʝ ʧʦʨʝʜʠ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʩʘ ʥʠʚʦʠʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ (EMS ʠ OHSAS), ʦʥ ʿʝ ʚʠʰʠ ʢʘʜʘ ʩʫ ʫ 

ʧʠʪʘˁʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʦʰʢʦʚʝ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ. 

42% ʠʩʧʠʪʘʥʠʢʘ ʿʝ ʠʩʪʘʢʣʦ ʜʘ ʿʝ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ˁʠʭʦʚʠʤ 

ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʥʠʟʘʢ, ʜʦʢ ʧʨʝʦʩʪʘʣʠʭ 58% ʠʩʧʠʪʘʥʠʢʘ ʚʠʜʠ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʫ ˁʠʭʦʚʠʤ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʥʘ ʩʨʝʜˁʝʤ (28%) ʠʣʠ ʚʠʩʦʢʦʤ (30%) ʥʠʚʦʫ. 

ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʚʝ˂ʠʥʘ ʠʩʧʠʪʘʥʠʢʘ ʩʤʘʪʨʘ ʜʘ ʿʝ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʦʩʪʘʣʠʭ ʨʘʟʤʘʪʨʘʥʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʫ ˁʠʭʦʚʠʤʘ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʥʠʟʘʢ (61% 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʦʚʦ ʠʩʪʠʯʝ ʟʘ EMS, ʘ 54% ʟʘ OHSAS). ʇʦʨʝʹʝˁʝ ʥʠʚʦʘ ʤʝʥʘ˅ʤʝʥʪʘ 

ʦʚʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʠʢʘʟʘʥʦ ʿʝ ʩʣʠʢʦʤ 4.2, ʧʨʠ ʯʝʤʫ: 

Á ʅʠʟʘʢ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʩʝ ʦʥʠ ʥʝ 

ʠʜʝʥʪʠʬʠʢʫʿʫ ʫʥʫʪʘʨ ʧʦʩʤʘʪʨʘʥʦʛ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʠʣʠ ʜʘ ʩʝ 

ʠʜʝʥʪʠʬʠʢʫʿʫ, ʘʣʠ ʜʘ ʩʝ ʥʝ ʘʥʘʣʠʟʠʨʘʿʫ; 

Á ʉʨʝʜˁʠ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʩʝ ʦʚʠ 

ʪʨʦʰʢʦʚʠ ʫʥʫʪʘʨ ʿʝʜʥʦʛ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʫʿʫ ʠ 

ʘʥʘʣʠʟʠʨʘʿʫ, ʘʣʠ ʜʘ ʩʝ ʜʦʙʠʿʝʥʠ ʧʦʜʘʮʠ ʥʝ ʢʦʨʠʩʪʝ ʘʜʝʢʚʘʪʥʦ; 

Á ɺʠʩʦʢ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʟʥʘʯʠ ʜʘ ʩʝ ʦʥʠ ʘʜʝʢʚʘʪʥʦ 

ʠʜʝʥʪʠʬʠʢʫʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ ʢʘʦ ʠ ʜʘ ʩʝ ʪʠ ʧʦʜʘʮʠ ʢʦʨʠʩʪʝ ʫ ʩʚʨʭʫ ʩʪʘʣʥʠʭ 

ʧʦʙʦˀʰʘʚʘˁʘ. 
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ʉʣʠʢʘ 4.2 

ʇʦʨʝʹʝˁʝ ʥʠʚʦʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ  

ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ 

 

ʆʥʦ ʰʪʦ ʿʝ ʚʘʞʥʦ ʠʩʪʘ˂ʠ ʿʝʩʪʝ ʜʘ ʜʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫʢʘʟʫʿʫ ʥʘ ʚʠʩʦʢ ʥʠʚʦ ʩʚʝʩʪʠ 

ʦ ʟʥʘʯʘʿʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (85% ʠʩʧʠʪʘʥʠʢʘ ʩʤʘʪʨʘ ʦʚʫ ʦʙʣʘʩʪ ʚʘʞʥʦʤ, ʰʪʦ ʿʝ 

ʠʩʪʘʢʥʫʪʦ ʥʘ ʩʣʠʮʠ 4.3ïʣʝʚʦ). ʊʘʢʦʹʝ, ʟʥʘʯʘʿʥʘ ʚʝ˂ʠʥʘ ʠʩʧʠʪʘʥʠʢʘ (93%) ʚʝʨʫʿʝ ʜʘ 

ʿʝ ʚʠʰʠ ʢʚʘʣʠʪʝʪ ʠʩʧʣʘʪʠʚ ʿʝʨ ʫʣʘʛʘˁʝ ʫ ʢʚʘʣʠʪʝʪ ʧʨʝʚʝʥʪʠʚʥʦ ʜʝʣʫʿʝ ʥʘ 

ʪʨʦʰʢʦʚʝ ʢʦʿʝ ʦʨʛʘʥʠʟʘʮʠʿʘ ʤʦʞʝ ʠʤʘʪʠ ʟʙʦʛ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ (ʩʣʠʢʘ 4.3ïʜʝʩʥʦ). 

ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʩʚʝʛʘ 7% ʠʩʧʠʪʘʥʠʢʘ ʩʤʘʪʨʘ ʜʘ ʚʠʰʠ ʢʚʘʣʠʪʝʪ ʟʘ ʦʨʛʘʥʠʟʘʮʠʿʫ 

ʟʥʘʯʠ ʚʝ˂ʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ.  

 

ʄʝʥʘ˅ʤʝʥʪ ʪʨʦh ʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʥʠʿʝ ʟʥʘʯʘʿʘʥ

ʄʝʥʘ˅ʤʝʥʪ ʪʨʦh ʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʿʝ ʟʥʘʯʘʿʘʥ

ɺʠh ʠ ʢʚʘʣʠʪʝʪ ʟʥʘʯʠ ʚʝ˂ʝ 

ʪʨʦh ʢʦʚʝ ʢʚʘʣʠʪʝʪʘ

ɺʠh ʠ ʢʚʘʣʠʪʝʪ ʟʥʘʯʠ ʤʘˁʝ 

ʪʨʦh ʢʦʚʝ ʢʚʘʣʠʪʝʪʘ
 

ʉʣʠʢʘ 4.3  

ʉʪʘʚ ʦ ʟʥʘʯʘʿʫ ʠ ʦʧʨʘʚʜʘʥʦʩʪʠ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 
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ʆʩʠʤ ʪʦʛʘ, ʨʝʟʫʣʪʘʪʠ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʙʨʦʿ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʠʤʘʿʫ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʨʘʩʪʝ ʫ ʧʦʩʣʝʜˁʝ 

ʚʨʝʤʝ. ʆʢʦ ʪʨʝ˂ʠʥʝ ʦʨʛʘʥʠʟʘʮʠʿʘ ʠʤʘ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʥʝʢʝ ʦʙʣʠʢʝ ʦʚʠʭ ʩʠʩʪʝʤʘ 

ʚʠʰʝ ʦʜ 5 ʛʦʜʠʥʘ, ʜʦʢ ʿʝ ʟʥʘʪʥʦ ʚʝ˂ʠ ʙʨʦʿ ˁʠʭ ʧʦʯʝʦ ʩʘ ʧʨʠʤʝʥʦʤ ʦʚʝ ʧʨʘʢʩʝ ʫ 

ʧʦʩʣʝʜˁʠʭ 5 ʛʦʜʠʥʘ, ʦʜ ʢʦʿʠʭ ʿʝ ʚʝ˂ʠʥʘ ʪʦ ʫʯʠʥʠʣʘ ʫ ʧʦʩʣʝʜˁʝ ʪʨʠ ʛʦʜʠʥʝ. 

 

ʄʝʹʫʪʠʤ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʨʘʩʪ ʙʨʦʿʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʦʠʿ ʦʙʘʚˀʘʿʫ 

ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʨʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʩʝ 

ˁʝʛʦʚʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʘˀʝ ʥʝ ʦʙʘʚˀʘʿʫ ʘʜʝʢʚʘʪʥʦ. ɿʘʧʨʘʚʦ, ʢʘʦ ʰʪʦ ʩʝ ʤʦʞʝ 

ʫʦʯʠʪʠ ʥʘ ʩʣʠʮʠ 4.4, 29% ʦʨʛʘʥʠʟʘʮʠʿʘ ʧʨʘʢʪʠʢʫʿʝ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʩʘʤʦ ʫ ʦʢʚʠʨʫ ʦʩʥʦʚʥʦʛ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ/ʧʨʫʞʘˁʘ ʫʩʣʫʛʘ, ʜʦʢ 41% ʫʢˀʫʯʫʿʫ 

ʤʝʥʘ˅ʤʝʥʪ ʦʚʠʭ ʪʨʦʰʢʦʚʘ ʠ ʫ ʥʝʢʝ ʦʜ ʦʩʪʘʣʠʭ ʧʨʦʮʝʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ 

(ʧʨʦʿʝʢʪʦʚʘˁʝ, ʨʘʟʚʦʿ, ʤʘʨʢʝʪʠʥʛ, ʥʘʙʘʚʢʘ ʠ ʜʨ.). ʄʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʩʝ ʫ ʩʚʠʤ ʠʣʠ ʛʦʪʦʚʦ ʩʚʠʤ ʧʨʦʮʝʩʠʤʘ ʧʨʘʢʪʠʢʫʿʝ ʢʦʜ 30% ʦʨʛʘʥʠʟʘʮʠʿʘ.  

 

ʋ ʩʚʠʤ ʠʣʠ ʛʦʪʦʚʦ ʩʚʠʤ ʧʨʦʮʝʩʠʤʘ
ʉʘʤʦ ʫ ʦʢʚʠʨʫ ʦʩʥʦʚʥʦʛ ʧʨʦʮʝʩʘ 

ʧʨʦʠʟʚʦʜˁʝ/ʧʨʫʞʘˁʘ ʫʩʣʫʛʘ

ʋ ʦʢʚʠʨʫ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ/

ʧʨʫʞʘˁʘ ʫʩʣʫʛʘ ʠ ʫ ʥʝʢʠʤ ʦʜ 

ʦʩʪʘʣʠʭ ʧʨʦʮʝʩʘ
 

ʉʣʠʢʘ 4.4  

ɼʝʣʦʚʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 

ʆʩʠʤ ʪʦʛʘ, ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʩʚʝʛʘ 26% ʦʨʛʘʥʠʟʘʮʠʿʘ ʧʦʩʪʠʞʝ ʩʤʘˁʝˁʝ 

ʠʟʥʦʩʘ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʰʪʦ ʿʝ ʟʥʘʯʘʿʥʦ ʤʘˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʙʨʦʿ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʙʝʣʝʞʝ ʩʪʘʛʥʘʮʠʿʫ, ʦʩʮʠʣʠʨʘˁʝ ʠʣʠ ʯʘʢ ʨʘʩʪ ʦʚʠʭ ʪʨʦʰʢʦʚʘ 

(ʩʣʠʢʘ 4.5). 
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ʉʤʘˁʠʚʘˁʝ 

ʪʨʦh ʢʦʚʘ ʢʚʘʣʠʪʝʪʘ

ʇʦʚʝ˂ʘˁʝ ʠʣʠ ʦʩʮʠʣʠʨʘˁʝ 

ʪʨʦh ʢʦʚʘ ʢʚʘʣʠʪʝʪʘ

ʉʪʘʛʥʠʨʘˁʝ ʪʨʦh ʢʦʚʘ ʢʚʘʣʠʪʝʪʘ

 

ʉʣʠʢʘ 4.5  

ʊʨʝʥʜ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ 

 

ʂʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʠʩʪʨʘʞʠʚʘʯʢʝ ʭʠʧʦʪʝʟʝ ʢʦʿʝ ʩʫ ʧʦʩʪʘʚˀʝʥʝ ʫ ʦʚʦʤ ʨʘʜʫ, ʛʨʫʧʘ 

ʭʠʧʦʪʝʟʘ (ɸ) ʦʜʥʦʩʠ ʩʝ ʥʘ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ ʢʘʦ ʠ ʦʩʥʦʚʥʝ 

ʧʨʝʪʧʦʩʪʘʚʢʝ ʫ ʚʝʟʠ ʩʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ. ɼʘˀʝ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʝʟʫʣʪʘʪʠ ʫ 

ʚʝʟʠ ʩʘ ʧʦʿʝʜʠʥʘʯʥʠʤ ʭʠʧʦʪʝʟʘʤʘ ʠʟ ʦʚʝ ʛʨʫʧʝ. 

 

ʍʠʧʦʪʝʟʘ 1:  

ɱʝʜʥʘ ʦʜ ʦʩʥʦʚʥʠʭ ʠ ʧʦʣʘʟʥʠʭ ʧʨʝʪʧʦʩʪʘʚʢʠ ʢʦʿʘ ʩʝ ʚʝʟʫʿʝ ʟʘ ʦʙʣʘʩʪ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʿʝʩʪʝ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʧʦʩʪʠʞʫ ʚʠʰʠ ʥʠʚʦ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ 

ʫʿʝʜʥʦ ʧʦʩʪʠʞʫ ʠ ʪʨʝʥʜ ʩʤʘˁʝˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʩ ʦʙʟʠʨʦʤ ʜʘ ʩʫ ʦʚʠ 

ʪʨʦʰʢʦʚʠ ʤʘˁʠ ʫʢʦʣʠʢʦ ʿʝ ʢʚʘʣʠʪʝʪ ʚʠʰʠ, ʰʪʦ ʨʝʟʫʣʪʫʿʝ ʚʠʰʠʤ ʥʠʚʦʦʤ 

ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ. ʆʚʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʧʦʢʘʟʘʣʘ ʩʝ ʢʘʦ ʪʘʯʥʘ (X2(4)=10.985, 

p<0.05). ɺʘʞʥʦ ʿʝ ʪʘʢʦʹʝ ʠʩʪʘ˂ʠ, ʫ ʢʦʥʪʝʢʩʪʫ ʦʚʝ ʧʨʝʪʧʦʩʪʘʚʢʝ, ʜʘ ʥʠʿʝʜʥʘ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʘ ʙʝʣʝʞʠ ʥʠʟʘʢ ʥʠʚʦ ʟʘʜʦʚʦˀʩʪʚʘ ʩʚʦʿʠʭ ʢʦʨʠʩʥʠʢʘ ʥʠʿʝ ʦʟʥʘʯʠʣʘ 

ʜʘ ʧʦʩʪʠʞʝ ʪʨʝʥʜ ʩʤʘˁʠʚʘˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 

 

ɺʝ˂ʝ 

ʟʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ

ʅʠʞʠ 

ʪʨʦh ʢʦʚʠ 

ʢʚʘʣʠʪʝʪʘ
 

ʉʣʠʢʘ 4.6  

ʆʜʥʦʩ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʪʨʝʥʜʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 
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ʍʠʧʦʪʝʟʘ 2:  

ʋ ʣʠʪʝʨʘʪʫʨʠ ʪʘʢʦʹʝ ʠʩʪʘʢʥʫʪʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʿʝʩʪʝ ʠ ʜʘ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʟʘʚʠʩʠ ʠ ʦʜ ʦʜʨʝʹʝʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʿʘ (ʢʘʦ ʰʪʦ 

ʩʫ ʜʝʣʘʪʥʦʩʪ, ʚʝʣʠʯʠʥʘ, ʩʪʘʨʦʩʪ, ʪʨʞʠʰʪʝ, ʢʦʥʢʫʨʝʥʪʥʦʩʪ ˁʠʭʦʚʦʛ ʦʢʨʫʞʝˁʘ ʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ˁʠʭʦʚʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ). ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ 

ʜʘ ʧʦʨʝʢʣʦ ʠ ʩʪʘʨʦʩʪ ʦʨʛʘʥʠʟʘʮʠʿʘ ʠʤʘʿʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ (p<0.001 ʠ 

p<0.01, ʨʝʩʧʝʢʪʠʚʥʦ) ʥʘ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʆʚʘʿ ʥʠʚʦ ʩʝ 

ʧʦʢʘʟʘʦ ʚʠʰʠ ʫ ʩʣʫʯʘʿʫ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʩʫ ʫ ʧʦʪʧʫʥʦʩʪʠ ʠʣʠ ʜʝʣʠʤʠʯʥʦ 

ʠʥʦʩʪʨʘʥʦʛ ʧʦʨʝʢʣʘ (ʧʨʝʪʝʞʥʦ ʟʘʧʘʜʥʦ-ʝʚʨʦʧʩʢʦʛ, ʘʤʝʨʠʯʢʦʛ ʠʣʠ ʨʫʩʢʦʛ), ʢʘʦ ʠ ʫ 

ʩʣʫʯʘʿʫ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʧʦʩʣʫʿʫ ʚʠʰʝ ʦʜ 10 ʛʦʜʠʥʘ.  

 

ʐʪʦ ʩʝ ʪʠʯʝ ʥʠʚʦʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ (EMS ʠ 

OHSAS), ʧʦʨʝʜ ʧʦʨʝʢʣʘ ʠ ʩʪʘʨʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʿʘ, ʚʝʣʠʯʠʥʘ ʩʝ ʪʘʢʦʹʝ ʠʩʪʘʢʣʘ ʢʘʦ 

ʚʝʦʤʘ ʫʪʠʮʘʿʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʩʘ ʚʨʝʜʥʦʰ˂ʫ p<0.001 ʟʘ ʦʙʘ ʧʦʩʤʘʪʨʘʥʘ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ. ʇʦʩʝʜʦʚʘˁʝ ISO ʩʝʨʪʠʬʠʢʘʪʘ, ʢʘʦ ʠ ʥʠʚʦ ʟʨʝʣʦʩʪʠ ʉʄʂ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʪʘʢʦʹʝ ʩʫ ʩʝ ʠʩʪʘʢʣʠ ʢʘʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʘ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ ʥʘ 

ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʘʣʠ ʠ ʪʨʦʰʢʦʚʘ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ 

ʤʝʥʘ˅ʤʝʥʪʘ. 

 

ʍʠʧʦʪʝʟʘ 3:  

ɱʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʦʪʘʣʥʦʛ ʢʚʘʣʠʪʝʪʘ ʿʝ ʠ ʧʨʦʮʝʩʥʘ 

ʦʨʠʿʝʥʪʘʮʠʿʘ, ʟʙʦʛ ʯʝʛʘ ʿʝ ʧʠʪʘˁʝ ʜʘ ʣʠ ʦʚʘʿ ʧʨʠʥʮʠʧ Ăʞʠʚʠñ ʫ ʧʨʘʢʩʠ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʪʘʢʦʹʝ ʪʝʩʪʠʨʘʥʦ ʦʚʠʤ ʠʩʪʨʘʞʠʚʘˁʝʤ. ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʝ 

ʧʦʢʘʟʘʣʦ ʜʘ ʚʝ˂ʠ ʙʨʦʿ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘʩʪʦʿʠ ʜʘ ʧʦʩʤʘʪʨʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʥʘ 

ʥʠʚʦʫ ʧʨʦʮʝʩʘ ʠʣʠ ʘʢʪʠʚʥʦʩʪʠ (64%), ʧʨʝ ʥʝʛʦ ʥʘ ʥʠʚʦʫ ʧʦʜʩʠʩʪʝʤʘ (ʩʝʢʪʦʨʘ), 

ʤʦʞʝ ʩʝ ʛʦʚʦʨʠʪʠ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʧʦʢʘʟʫʿʫ ʪʝʥʜʝʥʮʠʿʫ ʢʘ ʧʨʦʮʝʩʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦʤ 

ʧʨʠʩʪʫʧʫ ʤʝʥʘ˅ʤʝʥʪʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ.  
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ʅʠʚʦ 

ʘʢʪʠʚʥʦʩʪʠ

 ʅʠʚʦ ʧʨʦʮʝʩʘ

ʅʠʚʦ 

ʧʦʜʩʠʩʪʝʤʘ

 

ʉʣʠʢʘ 4.7  

ʅʠʚʦ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʩʪʨʫʢʪʫʨʝ ʥʘ ʢʦʤʝ ʩʝ ʦʙʘʚˀʘ 

 ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 

ʆʩʠʤ ʦʚʦʛ ʨʝʟʫʣʪʘʪʘ, ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʧʦʢʘʟʘʣʦ ʜʘ ʿʝ ʦʢʦ ʿʝʜʥʝ ʪʨʝ˂ʠʥʝ ʠʩʧʠʪʘʥʠʭ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʠʩʪʘʢʣʦ ʩʚʦʿʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦʩʪ ʟʘ ʢʦʥʩʫʣʪʘʮʠʿʝ ʠ ʧʨʠʤʝʥʫ ʤʦʜʝʣʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʙʘʟʠʨʘʥʦʛ ʥʘ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʤ ʧʨʠʩʪʫʧʫ, ʢʘʢʘʚ ˂ʝ ʙʠʪʠ 

ʜʝʪʘˀʥʦ ʧʨʠʢʘʟʘʥ ʜʘˀʝ ʫ ʨʘʜʫ.  

 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʜʘˀʝ ʨʘʟʤʘʪʨʘˁʝ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʛ ʧʨʠʩʪʫʧʘ 

ʤʝʥʘ˅ʤʝʥʪʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ, ʘʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ ʿʝ ʫʢʘʟʘʣʘ ʠ ʥʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʫ ʧʦʚʝʟʘʥʦʩʪ ʥʠʚʦʘ ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʩʘ 

ʪʝʥʜʝʥʮʠʿʦʤ ʜʘ ʩʝ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʦʙʘʚˀʘ ʥʘ ʥʠʚʦʫ ʧʨʦʮʝʩʘ ʠʣʠ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʘ ʩʝ ʧʨʘʢʪʠʢʫʿʝ ʫ ʩʚʠʤ ʠʣʠ ʛʦʪʦʚʦ ʩʚʠʤ ʧʨʦʮʝʩʠʤʘ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ.  

 

ʈʝʟʫʣʪʘʪʠ ʢʦʿʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 4.1 (ʩʘ ʩʪʘʪʠʩʪʠʯʢʠʤ ʚʨʝʜʥʦʩʪʠʤʘ 

X2(2)=16.836 ʠ p<0.001) ʧʦʢʘʟʫʿʫ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʩʘ ʚʠʩʦʢʠʤ ʥʠʚʦʦʤ ʟʨʝʣʦʩʪʠ 

ʉʄʂ ʥʘʩʪʦʿʝ ʜʘ ʧʦʩʤʘʪʨʘʿʫ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʠʩʢˀʫʯʠʚʦ ʥʘ ʥʠʚʦʫ ʧʨʦʮʝʩʘ ʠʣʠ 

ʘʢʪʠʚʥʦʩʪʠ (77%), ʜʦʢ 23% ˁʠʭ ʠʧʘʢ ʧʦʩʤʘʪʨʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʥʘ ʥʠʚʦʫ 

ʩʝʢʪʦʨʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʚʝ˂ʠʥʘ (61%) ʦʨʛʘʥʠʟʘʮʠʿʘ ʩʘ ʥʠʩʢʠʤ ʥʠʚʦʦʤ ʟʨʝʣʦʩʪʠ 

ʉʄʂ ʧʦʩʤʘʪʨʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʥʘ ʥʠʚʦʫ ʩʝʢʪʦʨʘ. ʊʦʤ ʧʨʠʣʠʢʦʤ, ʨʘʟʤʘʪʨʘʥʘ 

ʩʫ ʪʨʠ ʥʠʚʦʘ ʟʨʝʣʦʩʪʠ ʉʄʂ ʦʨʛʘʥʠʟʘʮʠʿʘ. ʇʦ ʘʥʘʣʦʛʠʿʠ ʩʘ Crosby-ʿʝʚʦʤ ʤʘʪʨʠʮʦʤ 

ʟʨʝʣʦʩʪʠ, ʦʧʠʩʘʥʦʤ ʧʨʝʪʭʦʜʥʦ ʫ ʨʘʜʫ, ʥʠʟʘʢ ʥʠʚʦ ʟʨʝʣʦʩʪʠ ʉʄʂ ʝʢʚʠʚʘʣʝʥʪʘʥ ʿʝ 
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ʬʘʟʠ ʥʝʠʟʚʝʩʥʦʩʪʠ (ʝʥʛ. Uncertainty), ʙʝʟ ʦʨʛʘʥʠʟʦʚʘʥʠʭ ʘʢʪʠʚʥʦʩʪʠ ʠ ʬʘʟʠ 

ʙʫʹʝˁʘ (ʝʥʛ. ɸwakening). ɺʠʩʦʢ ʥʠʚʦ ʟʨʝʣʦʩʪʠ ʉʄʂ ʧʦʜʨʘʟʫʤʝʚʘ ʬʘʟʝ ʤʫʜʨʦʩʪʠ 

(ʝʥʛ. Wisdom) ʠ ʠʟʚʝʩʥʦʩʪʠ (ʝʥʛ. Certainty), ʩʘ ʧʦʙʦˀʰʘʚʘˁʝʤ ʢʚʘʣʠʪʝʪʘ ʢʘʦ 

ʫʦʙʠʯʘʿʝʥʦʤ ʠ ʢʦʥʪʠʥʫʠʨʘʥʦʤ ʘʢʪʠʚʥʦʰ˂ʫ, ʟʘʿʝʜʥʦ ʩʘ ʜʦʙʨʠʤ ʩʠʩʪʝʤʦʤ 

ʢʚʘʥʪʠʬʠʢʦʚʘˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʛʜʝ ʿʝ ʧʨʝʚʝʥʮʠʿʘ ʦʩʥʦʚʥʘ ʙʨʠʛʘ. 

 

ʊʘʙʝʣʘ 4.1 

ʅʠʚʦ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʩʪʨʫʢʪʫʨʝ ʥʘ ʢʦʤʝ ʩʝ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʠʚʦ ʟʨʝʣʦʩʪʠ ʉʄʂ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʅʠʚʦ ʟʨʝʣʦʩʪʠ 

ʉʄʂ 

ʅʠʚʦ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʩʪʨʫʢʪʫʨʝ 

ʅʠʚʦ ʩʝʢʪʦʨʘ ʅʠʚʦ ʧʨʦʮʝʩʘ ʠ ʘʢʪʠʚʥʦʩʪʠ 

ʅʠʟʘʢ ʥʠʚʦ 61% 39% 

ʉʨʝʜˁʠ ʥʠʚʦ 45% 55% 

ɺʠʩʦʢ ʥʠʚʦ 23% 77% 

% ʫ ʦʢʚʠʨʫ ʥʠʚʦʘ ʟʨʝʣʦʩʪʠ ʉʄʂ, X2(2)=16.836, p<0.001 

 

ʈʝʟʫʣʪʘʪʠ ʢʦʿʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 4.2 (ʩʘ ʩʪʘʪʠʩʪʠʯʢʠʤ ʚʨʝʜʥʦʩʪʠʤʘ 

X2(4)=31.786 ʠ p<0.001) ʧʦʢʘʟʫʿʫ ʜʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʩʘ ʚʠʰʠʤ ʥʠʚʦʦʤ 

ʟʨʝʣʦʩʪʠ ʉʄʂ ʪʘʢʦʹʝ ʧʨʝʪʝʥʜʫʿʫ ʜʘ ʦʙʘʚˀʘʿʫ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ 

ʩʚʠʤ ʠʣʠ ʛʦʪʦʚʦ ʩʚʠʤ ʧʨʦʮʝʩʠʤʘ (46% ˁʠʭ), ʜʦʢ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʩʘ 

ʥʠʞʠʤ ʥʠʚʦʦʤ ʟʨʝʣʦʩʪʠ ʉʄʂ ʧʨʘʢʪʠʢʫʿʫ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʧʨʝʪʝʞʥʦ ʫ ʦʢʚʠʨʫ ʦʩʥʦʚʥʦʛ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ/ʧʨʫʞʘˁʘ ʫʩʣʫʛʘ (56%). 

 

ʊʘʙʝʣʘ 4.2 

ɼʝʣʦʚʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʥʠʚʦ ʟʨʝʣʦʩʪʠ ʉʄʂ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʅʠʚʦ 

ʟʨʝʣʦʩʪʠ 

ʉʄʂ 

ɼʝʣʦʚʠ ʦʨʛʘʥʠʟʘʮʠʿʝ  

ʆʩʥʦʚʥʠ 

ʧʨʦʮʝʩ 

ʆʩʥʦʚʥʠ ʠ ʧʦʿʝʜʠʥʠ 

ʦʩʪʘʣʠ ʧʨʦʮʝʩʠ 

ʉʚʠ ʠʣʠ ʛʦʪʦʚʦ 

ʩʚʠ ʧʨʦʮʝʩʠ 

ʅʠʟʘʢ ʥʠʚʦ 56% 38% 6% 

ʉʨʝʜˁʠ ʥʠʚʦ 37% 45% 18% 

ɺʠʩʦʢ ʥʠʚʦ 14% 40% 46% 

% ʫ ʦʢʚʠʨʫ ʥʠʚʦʘ ʟʨʝʣʦʩʪʠ ʉʄʂ, X2(4)=31.786, p<0.001 
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ʅʘʨʝʜʥʘ ʛʨʫʧʘ ʧʨʝʪʧʦʩʪʘʚʢʠ (ɹ) ʬʦʨʤʫʣʠʩʘʥʘ ʿʝ ʩʘ ʥʘʤʝʨʦʤ ʜʘ ʩʝ ʠʩʪʨʘʞʝ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʚʘʨʠʿʘʙʣʠ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ɼʘˀʝ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʝʟʫʣʪʘʪʠ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʦʿʝʜʠʥʘʯʥʝ 

ʭʠʧʦʪʝʟʝ ʠ ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ ʦʚʝ ʛʨʫʧʝ. 

 

ʍʠʧʦʪʝʟʘ 4:  

ʇʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʰʪʦ ʩʝ ʜʫʞʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʨʝʘʣʠʟʫʿʝ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ, ʪʦ ʿʝ ʚʠʰʠ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʦʚʠʭ ʪʨʦʰʢʦʚʘ, ʢʘʦ ʠ ʟʥʘʯʘʿ ʢʦʿʠ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʧʨʠʜʘʿʫ ʧʨʘʢʩʠ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʪʚʨʹʝʥʘ ʿʝ 

ʚʨʝʜʥʦʩʪʠʤʘ X2(6)=21.937 ʠ p<0.01 (ʟʘ ʦʜʥʦʩ ʠʟʤʝʹʫ ʜʫʞʠʥʝ ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ 

ʠ ʥʠʚʦʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ) ʠ X2(6)=13.859 ʠ p<0.01 (ʟʘ ʦʜʥʦʩ 

ʠʟʤʝʹʫ ʜʫʞʠʥʝ ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ ʠ ʟʥʘʯʘʿʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ). 

ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʩʣʠʢʦʤ 4.8. 

 

ʀʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 1: 

ʋ ʚʝʟʠ ʩʘ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʩʘʥʦʤ ʭʠʧʦʪʝʟʦʤ, ʬʦʨʤʫʣʠʩʘʥʦ ʿʝ ʠʩʪʨʘʞʠʚʘʯʢʦ 

ʧʠʪʘˁʝ ʩʘ ʥʘʤʝʨʦʤ ʜʘ ʩʝ ʠʩʧʠʪʘ ʧʦʩʪʦʿʝ ʣʠ ʚʘʨʠʿʘʙʣʝ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʘ ʢʦʿʝ ʩʫ ʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦʿ ʚʝʟʠ ʩʘ ʥʠʚʦʦʤ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʟʥʘʯʘʿʝʤ ʢʦʠʿ ʦʨʛʘʥʠʟʘʮʠʿʝ ʧʨʠʜʘʿʫ ʦʚʦʿ 

ʧʨʘʢʩʠ. ɸʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʠʟʜʚʦʿʠʣʘ ʿʝ ʦʜʨʝʹʝʥʠ ʙʨʦʿ ʦʚʘʢʚʠʭ ʚʘʨʠʿʘʙʣʠ, ʢʦʿʝ ʩʝ 

ʤʦʛʫ ʧʦʜʝʣʠʪʠ ʫ ʜʚʝ ʛʨʫʧʝ. ʋ ʧʨʚʦʿ ʛʨʫʧʠ ʩʫ ʦʥʝ ʚʘʨʠʿʘʙʣʝ ʢʦʿʝ ʦʧʠʩʫʿʫ ʥʘʯʠʥ 

ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʜʦʢ ʩʝ ʜʨʫʛʘ ʛʨʫʧʘ ʚʘʨʠʿʘʙʣʠ 

ʦʜʥʦʩʠ ʥʘ ʥʠʚʦ ʧʨʝʧʦʟʥʘʚʘˁʘ ʧʦʿʝʜʠʥʠʭ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (ʩʣʠʢʘ 

4.8).  
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ɺʨʝʤʝʥʩʢʠ 

ʧʝʨʠʦʜ ʫ 

ʢʦʤʝ ʩʝ 

ʦʙʘʚˀʘ 

ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦh ʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ

ʅʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦh ʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ

ɼʝʣʦʚʠ ʦʨʛʘʥ.  

ʩʪʨʫʢʪʫʨʝ ʫ 

ʢʦʿʠʤʘ ʩʝ ʚʨh ʠ 

ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦh ʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ

ʋʯʝʩʪʘʣʦʩʪ 

ʩʘʩʪʘʚˀ ʘˁʘ 

ʠʟʚʝhʪʘʿʘ ʦ 

ʪʨʦh ʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ

ʋʯʝʩʪʘʣʦʩʪ 

ʘʥʘʣʠʟʝ 

ʠʟʚʝhʪʘʿʘ ʦ 

ʪʨʦh ʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ

ɿʥʘʯʘʿ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦh ʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ

X
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)=
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; p
<
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 X 2
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X 2
(4)=17.480; p<0.01 X
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p
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0
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X
2 (6

)=
15
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; p
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.0
5

X
2
(6)=

13.859; p<
0.01 

ʊʨʦh ʢʦʚʠ 

ʫʩʘʛʣʘhʝʥʦʩʪʠ

ʊʨʦh ʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ

ʊʨʦh ʢʦʚʠ 

ʧʨʦʮʝʥʝ

ʊʨʦh ʢʦʚʠ ʝʢʩʪ. 

ʥʝʫʩʘʛʣʘhʝʥʦʩʪʠ

X 2
(6)=14.921; p<0.05X 2

(6)=16.236; p<0.05

X 2
(6)=27.047; p<0.001 

X 2
(6)=14.112; p<0.05

X
2(6)=15.619; p<0.05

X
2 (6)=14.279; p

<0.05

X
2 (6

)=
14

.4
93

; p
<0.

05
 

X
2 (6

)=
20

.4
42

; p
<0

.0
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ʉʣʠʢʘ 4.8 

ʉʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʚʘʨʠʿʘʙʣʠ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 

ɿʘʧʨʘʚʦ, ʜʫʞʠʥʘ ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ ʫ ʦʢʚʠʨʫ ʢʦʛ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ 

ʧʨʘʢʪʠʢʫʿʫ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʫʪʠʯʝ ʥʘ ʥʠʚʦ 

ʤʝʥʘ˅ʤʝʥʪʘ ʦʚʠʭ ʪʨʦʰʢʦʚʘ, ʢʘʦ ʠ ʥʘ ʟʥʘʯʘʿ ʢʦʿʠ ʦʥʠ ʧʨʠʜʘʿʫ ʧʨʘʢʩʠ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʅʘʿʥʠʞʠ ʥʠʚʦ ʟʥʘʯʠ ʜʘ ʩʝ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʫ ʧʦʩʤʘʪʨʘʥʦʿ 

ʦʨʛʘʥʠʟʘʮʠʿʠ ʥʝ ʠʜʝʥʪʠʬʠʢʫʿʫ ʠʣʠ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʿʫ, ʘʣʠ ʥʝ ʘʥʘʣʠʟʠʨʘʿʫ. ʉ 

ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʘʿʚʠʰʠ ʥʠʚʦ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʩʝ ʦʚʠ ʪʨʦʰʢʦʚʠ ʘʜʝʢʚʘʪʥʦ 

ʠʜʝʥʪʠʬʠʢʫʿʫ, ʘʥʘʣʠʟʠʨʘʿʫ ʠ ʢʦʨʠʩʪʝ ʫ ʩʚʨʭʫ ʩʪʘʣʥʠʭ ʧʦʙʦˀʰʘʚʘˁʘ. ʆʩʠʤ ʪʦʛʘ, 

ʟʘʢˀʫʯʝʥʦ ʿʝ, ʥʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ, ʜʘ ʩʫ ʠ ʥʠʚʦ ʠ ʟʥʘʯʘʿ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦʿ ʚʝʟʠ ʩʘ ʜʝʣʦʚʠʤʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ ʦʚʠʭ ʪʨʦʰʢʦʚʘ, ʩʘ ʫʯʝʩʪʘʣʦʩʪʠ ʩʘʩʪʘʚˀʘˁʘ 

ʠ ʫʯʝʩʪʘʣʦʩʪʠ ʘʥʘʣʠʟʝ ʠʟʚʝʰʪʘʿʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ (ʧʨʚʘ ʛʨʫʧʘ ʚʘʨʠʿʘʙʣʠ), 

ʧʦʪʦʤ ʩʘ ʩʪʝʧʝʥʦʤ ʧʨʝʧʦʟʥʘʚʘˁʘ ʪʨʦʰʢʦʚʘ ʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʘ ʤʝʹʫ ˁʠʤʘ ʪʨʦʰʢʦʚʘ 

ʧʨʝʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʝ, ʢʘʦ ʠ ʩʘ ʩʪʝʧʝʥʦʤ ʧʨʝʧʦʟʥʘʚʘˁʘ ʪʨʦʰʢʦʚʘ ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʜʨʫʛʘ ʛʨʫʧʘ ʚʘʨʠʿʘʙʣʠ). ɹʦˀʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʧʠʪʘˁʫ ʥʘʚʝʜʝʥʝ 
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ʜʚʝ ʛʨʫʧʝ ʚʘʨʠʿʘʙʣʠ ʧʦʩʪʠʞʫ ʩʝ ʢʘʜʘ ʩʝ ʧʨʠʜʘʿʝ ʚʝ˂ʠ ʟʥʘʯʘʿ ʤʝʥʘ˅ʤʝʥʪʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʠ ʢʘʜʘ ʿʝ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʦʚʠʭ ʪʨʦʰʢʦʚʘ ʥʘ ʚʠʰʝʤ ʥʠʚʦʫ. 

 

ʉ ʦʙʟʠʨʦʤ ʥʘ ʫʪʝʤʝˀʝʥʦʩʪ ʩʪʘʥʜʘʨʜʘ ISO 9001 ʥʘ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʤ ʧʨʠʩʪʫʧʫ 

ʠ ʨʘʟʤʠʰˀʘˁʫ ʟʘʩʥʦʚʘʥʦʤ ʥʘ ʨʠʟʠʢʫ, ʥʝʟʘʥʝʤʘʨʠʚʘ ʿʝ ʚʝʟʘ ʠʟʤʝʹʫ ʪʝʞˁʝ ʢʘ 

ʚʠʰʝʤ ʥʠʚʦʫ ʢʚʘʣʠʪʝʪʘ ʢʨʦʟ ʠʩʧʫˁʝˁʝ ʟʘʭʪʝʚʘ ʦʚʦʛ ʩʪʘʥʜʘʨʜʘ ʠ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʰʪʦ ʿʝ ʪʦ ʫ ʫʚʦʜʥʦʤ ʜʝʣʫ ʨʘʜʘ ʜʝʪʘˀʥʠʿʝ ʘʥʘʣʠʟʠʨʘʥʦ.  

 

ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤ, ʥʘʨʝʜʥʘ ʜʝʬʠʥʠʩʘʥʘ ʛʨʫʧʘ (ɺ) ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʜʚʘ ʠʩʪʨʘʞʠʚʘʯʢʘ 

ʧʠʪʘˁʘ ʫʩʤʝʨʝʥʘ ʢʘ ʨʘʥʛʠʨʘˁʫ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ISO 9001:2015 ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʚ 

ʢʦʿʠ ʠʩʧʠʪʘʥʠʮʠ ʠʤʘʿʫ ʦ ʫʪʠʮʘʿʫ ˁʠʭʦʚʦʛ ʠʩʧʫˁʝˁʘ ʥʘ ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʦʙʘʚˀʘ ʠ ʨʝʟʫʣʪʘʪʝ ʢʦʿʝ ʧʦʩʪʠʞʝ), ʢʘʦ ʠ 

ʠʟʜʚʘʿʘˁʝ ʦʥʠʭ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ʯʠʿʠ ʿʝ ʟʥʘʯʘʿ (ʧʦʩʤʘʪʨʘʥ ʢʨʦʟ ʛʦʨʝ ʧʦʤʝʥʫʪʠ 

ˁʠʭʦʚ ʫʪʠʮʘʿ) ʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦʿ ʚʝʟʠ ʩʘ ʚʘʨʠʿʘʙʣʘʤʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ɼʘˀʝ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʝʟʫʣʪʘʪʠ ʢʦʿʠ ʩʫ ʧʨʦʠʩʪʝʢʣʠ 

ʠʟ ʥʘʚʝʜʝʥʠʭ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʧʠʪʘˁʘ ʦʚʝ ʛʨʫʧʝ.   

 

ʀʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 2:  

ʅʘʢʦʥ ʨʘʟʤʘʪʨʘˁʘ ʩʪʘʚʦʚʘ ʠʩʧʠʪʘʥʠʢʘ ʦ ʫʪʠʮʘʿʫ ʠʩʧʫˁʝˁʘ ʧʦʿʝʜʠʥʘʯʥʠʭ ʟʘʭʪʝʚʘ 

ʩʪʘʥʜʘʨʜʘ ISO 9001:2015 ʥʘ ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʠʟʚʨʰʝʥʦ ʿʝ ʨʘʥʛʠʨʘˁʝ ʨʘʟʤʘʪʨʘʥʠʭ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʚʘʿ 

ʢʨʠʪʝʨʠʿʫʤ (ʪʘʙʝʣʘ 4.3). 

 

ʊʘʙʝʣʘ 4.3 

ʈʘʥʛʠʨʘˁʝ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ISO 9001:2015 ʧʨʝʤʘ ˁʠʭʦʚʦʤ ʫʪʠʮʘʿʫ ʥʘ 

ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʈɹ ɿʘʭʪʝʚ ʩʪʘʥʜʘʨʜʘ ɿʥʘʯʘʿʥʦʩʪ*  ʈɹ ɿʘʭʪʝʚ ʩʪʘʥʜʘʨʜʘ ɿʥʘʯʘʿʥʦʩʪ*  

1.  ʋʩʨʝʜʩʨʝʹʝʥʦʩʪ 

ʥʘ ʢʦʨʠʩʥʠʢʘ 

78.8 18. ʆʨʛʘʥʠʟʘʮʠʦʥʝ 

ʫʣʦʛʝ, 

ʦʜʛʦʚʦʨʥʦʩʪʠ ʠ 

ʦʚʣʘʰ˂ʝˁʘ 

56.0 

2.  ʉʧʨʦʚʦʹʝˁʝ 

ʢʦʨʝʢʪʠʚʥʠʭ ʤʝʨʘ 

75.0 19. ʇʨʦʿʝʢʪʦʚʘˁʝ ʠ 

ʨʘʟʚʦʿ ʧʨʦʠʟʚʦʜʘ ʠ 

ʫʩʣʫʛʘ 

54.3 

3.  ʃʠʜʝʨʩʪʚʦ ʠ 74.9 20. ʇʨʝʠʩʧʠʪʠʚʘˁʝ ʦʜ 54.2 
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ʈɹ ɿʘʭʪʝʚ ʩʪʘʥʜʘʨʜʘ ɿʥʘʯʘʿʥʦʩʪ*  ʈɹ ɿʘʭʪʝʚ ʩʪʘʥʜʘʨʜʘ ɿʥʘʯʘʿʥʦʩʪ*  

ʧʦʩʚʝ˂ʝʥʦʩʪ ʉʄʂ ʩʪʨʘʥʝ ʨʫʢʦʚʦʜʩʪʚʘ 

4.  ʂʦʤʧʝʪʝʥʪʥʦʩʪ 74.3 21. ɼʦʢʫʤʝʥʪʦʚʘʥʝ 

ʠʥʬʦʨʤʘʮʠʿʝ 

54.0 

5.  ʉʚʝʩʪ 71.7 22. ɸʢʪʠʚʥʦʩʪʠ ʥʘʢʦʥ 

ʠʩʧʦʨʫʢʝ 

53.4 

6.  ɿʥʘˁʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ 

71.5 23. ʇʣʘʥʠʨʘˁʝ ʠ 

ʫʧʨʘʚˀʘˁʝ 

ʨʝʘʣʠʟʘʮʠʿʦʤ 

ʦʧʝʨʘʪʠʚʥʠʭ 

ʘʢʪʠʚʥʦʩʪʠ 

52.8 

7.  ʉʪʘʣʥʦ 

ʧʦʙʦˀʘhʚʘˁʝ 

ʉʄʂ 

71.3 24. ʀʥʪʝʨʥʘ ʧʨʦʚʝʨʘ 50.0 

8.  ʂʦʤʫʥʠʮʠʨʘˁʝ 67.3 25. ʋʧʨʘʚˀʘˁʝ 

ʠʟʤʝʥʘʤʘ 

47.9 

9.  ɲʫʜʩʢʠ ʨʝʩʫʨʩʠ 65.9 26. ʆʯʫʚʘˁʝ ʠʟʣʘʟʥʠʭ 

ʝʣʝʤʝʥʘʪʘ 

43.6 

10.  ʋʧʨʘʚˀʘˁʝ 

ʥʝʫʩʘʛʣʘʝhʥʠʤ 

ʠʟʣʘʟʠʤʘ 

64.2 27. ʇʦʣʠʪʠʢʘ 

ʢʚʘʣʠʪʝʪʘ 

43.3 

11.  ʎʠˀʝʚʠ ʢʚʘʣʠʪʝʪʘ 64.1 28. ʈʝʩʫʨʩʠ ʟʘ ʧʨʘ˂ʝˁʝ 

ʠ ʤʝʨʝˁʝ 

41.7 

12.  ʋʧʨʘʚˀʘˁʝ 

ʧʨʦʠʟʚʦʜˁʦʤ ʠ 

ʧʨʫʞʘˁʝʤ ʫʩʣʫʛʘ 

63.0 29. ʋʧʨʘʚˀʘˁʝ 

ʧʨʦʠʟʚʦʜʠʤʘ ʠ 

ʫʩʣʫʛʘʤʘ ʢʦʿʠ ʩʫ 

ʦʙʝʟʙʝʹʝʥʠ ʠʟ 

ʝʢʩʪʝʨʥʠʭ ʠʟʚʦʨʘ 

40.4 

13.  ʇʣʘʥʠʨʘˁʝ ʤʝʨʘ 

ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ 

ʨʠʟʠʢʝ ʠ 

ʤʦʛʫ˂ʥʦʩʪʠ 

62.3 30. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ 40.4 

14.  ʇʨʘ˂ʝˁʝ, ʤʝʨʝˁʝ, 
ʘʥʘʣʠʟʘ ʠ 

ʚʨʝʜʥʦʚʘˁʝ 

62.0 31. ʆʢʨʫʞʝˁʝ ʟʘ 

ʨʝʘʣʠʟʘʮʠʿʫ 

ʧʨʦʮʝʩʝ 

36.0 

15.  ʋʪʚʨʹʠʚʘˁʝ 

ʫʩʘʛʣʘʝhʥʦʩʪʠ ʩʘ 

ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʟʘ 

ʧʨʠʭʚʘʪʘˁʝ ʧʨʝ 

ʧʫʰʪʘˁʘ 

ʧʨʦʠʟʚʦʜʘ ʠ 

ʫʩʣʫʛʘ ʢʦʨʠʩʥʠʢʫ 

60.1 32. ʇʣʘʥʠʨʘˁʝ ʠʟʤʝʥʘ 33.1 

16.  ɿʘʭʪʝʚʠ ʟʘ 

ʧʨʦʠʟʚʦʜʝ ʠ 

ʫʩʣʫʛʝ 

56.7 33. ʇʦʩʪʫʧʘˁʝ ʩʘ 

ʠʤʦʚʠʥʦʤ ʢʦʿʘ 

ʧʨʠʧʘʜʘ 

ʢʦʨʠʩʥʠʮʠʤʘ ʠʣʠ 

ʝʢʩʪʝʨʥʠʤ 

26.5 
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ʈɹ ɿʘʭʪʝʚ ʩʪʘʥʜʘʨʜʘ ɿʥʘʯʘʿʥʦʩʪ*  ʈɹ ɿʘʭʪʝʚ ʩʪʘʥʜʘʨʜʘ ɿʥʘʯʘʿʥʦʩʪ*  

ʠʩʧʦʨʫʯʠʦʮʠʤʘ 

17.  ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ 

ʩʣʝʜˀʠʚʦʩʪ 

56.4    

*  ɿʥʘʯʘʿʥʦʩʪ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ʠʩʢʘʟʘʥʘ ʿʝ ʢʨʦʟ ʧʨʦʮʝʥʘʪ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ 

ʩʤʘʪʨʘʿʫ ʜʘ ʩʪʝʧʝʥ ʠʩʧʫˁʝˁʘ ʧʦʩʤʘʪʨʘʥʦʛ ʟʘʭʪʝʚʘ ʠʤʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ 

ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʦʙʘʚˀʘ ʠ ʨʝʟʫʣʪʘʪʝ 

ʢʦʿʝ ʧʦʩʪʠʞʝ) 

 

ʂʘʦ ʜʦʧʫʥʘ ʧʨʝʪʭʦʜʥʦ ʧʨʠʢʘʟʘʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʨʘʟʤʘʪʨʘʥʘ ʿʝ 

ʫʧʦʪʨʝʙʘ ʘʥʘʣʠʟʝ ʢʦʨʝʩʧʦʜʝʥʮʠʿʝ ʟʘ ʤʫʣʪʠʜʠʤʝʥʟʠʦʥʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʧʦʜʘʪʘʢʘ. 

ʆʥʘ ʿʝ ʠʩʪʘʢʥʫʪʘ ʢʘʦ ʚʝʦʤʘ ʧʨʠʤʝˁʠʚʘʥʘ ʫ ʦʙʣʘʩʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʢʦʿʠʤʘ ʩʝ 

ʧʨʠʢʫʧˀʘ ʰʠʨʦʢʘ ʩʢʘʣʘ ʢʚʘʣʠʪʘʪʠʚʥʠʭ/ʢʘʪʝʛʦʨʠʯʢʠʭ ʧʦʜʘʪʘʢʘ (Van Meter et al., 

1994; Loslever, 2009; Sourial et al., 2010). ɺʠʰʝʩʪʨʫʢʘ ʘʥʘʣʠʟʘ ʢʦʨʝʩʧʦʜʝʥʮʠʿʝ (ʝʥʛ. 

Multiple correspondence analysis - MCA), ʢʦʿʘ ʩʝ ʫ ʦʩʥʦʚʠ ʩʤʘʪʨʘ ʧʨʠʤʝʥʦʤ 

ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʝ ʢʦʨʝʩʧʦʜʝʥʮʠʿʝ ʥʘ ʤʫʣʪʠʚʘʨʠʿʘʮʠʦʥʝ ʢʚʘʣʠʪʘʪʠʚʥʝ ʧʦʜʘʪʢʝ 

(Nenadic & Greenacre, 2005; Costa et al., 2013), ʿʝ ʪʝʭʥʠʢʘ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ ʩʫʤʘʨʥʠ 

ʧʨʠʢʘʟ ʦʜʥʦʩʘ ʢʦʿʠ ʧʦʩʪʦʿʝ ʫʥʫʪʘʨ ʩʝʪʘ ʢʚʘʣʠʪʘʪʠʚʥʠʭ ʧʦʜʘʪʘʢʘ (Greenacre, 1988; 

Franco, 2016). ʂʘʦ ʪʘʢʚʘ, ʧʦʧʫʣʘʨʥʘ ʿʝ ʢʘʦ ʤʝʪʦʜ ʟʘ ʘʥʘʣʠʟʫ ʧʦʜʘʪʘʢʘ ʜʦʙʠʿʝʥʠʭ 

ʫʧʠʪʥʠʢʦʤ (Greenacre, 2010). ʉʪʦʛʘ ʿʝ MCA ʦʧʨʝʜʝˀʝʥʘ ʢʘʦ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʤʝʪʦʜ ʟʘ 

ʠʩʪʨʘʞʠʚʘˁʝ ʥʘʿʜʦʤʠʥʘʥʪʥʠʿʠʭ ʪʝʥʜʝʥʮʠʿʘ ʠʟʤʝʹʫ ʟʥʘʯʘʿʘ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ISO 

9001:2015 ʟʘ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ɿʘ ʩʝʜʘʤ ʧʨʚʦʨʘʥʛʠʨʘʥʠʭ ʟʘʭʪʝʚʘ 

ʩʪʘʥʜʘʨʜʘ ISO 9001:2015 (ʩʘ ʟʥʘʯʘʿʥʦʰ˂ʫ ʚʝ˂ʦʤ ʦʜ 70%, ʫ ʪʘʙʝʣʠ 4.3), ʧʨʠʤʝˁʝʥʘ 

ʿʝ ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʥʘ MCA, ʢʘʦ ʘʜʝʢʚʘʪʥʦ ʨʝʰʝˁʝ. ʋ ʦʚʦʤ ʜʝʣʫ ʘʥʘʣʠʟʝ, ʩʚʘʢʘ 

ʘʥʘʣʠʟʠʨʘʥʘ ʚʘʨʠʿʘʙʣʘ ʿʝ ʢʚʘʣʠʪʘʪʠʚʥʦʛ ʪʠʧʘ ʠ ʠʩʢʘʟʘʥʘ ʿʝ ʢʨʦʟ ʪʨʠ ʥʠʚʦʘ. ʅʘ 

ʧʨʠʤʝʨ, ʟʥʘʯʘʿ ʥʠʚʦʘ ʩʚʝʩʪʠ ʿʝ ʢʚʘʣʠʪʘʪʠʚʥʘ ʚʘʨʠʿʘʙʣʘ ʩʘ ʪʨʠ ʥʠʚʦʘ: ʥʠʟʘʢ, 

ʩʨʝʜˁʠ ʠ ʚʠʩʦʢ. ʂʘʦ ʰʪʦ ʿʝ ʪʦ ʠʩʪʘʢʥʫʪʦ ʦʜ ʩʪʨʘʥʝ ʥʝʢʦʣʠʢʦ ʘʫʪʦʨʘ (ʥʧʨ. 

Greenacre, 2007; Moschidis, 2009; Ma et al., 2010; Costa et al., 2013; Barth, 2016; 

Chatzipetrou & Moschidis, 2016), ʠʥʝʨʮʠʿʘ ʠ ʂʨʦʥʙʘʭʦʚ ʘʣʬʘ ʫʟʝʪʠ ʩʫ ʫ ʨʘʟʤʘʪʨʘˁʝ 

ʢʘʦ ʠʟʣʘʟʠ ʠʟ MCA ʢʦʿʠ ʦʙʿʘʰˁʘʚʘʿʫ ʦʜʥʦʩʝ ʠʟʤʝʹʫ ʢʚʘʣʠʪʘʪʠʚʥʦʛ ʪʠʧʘ 

ʚʘʨʠʿʘʙʣʠ. ʉʭʦʜʥʦ ʪʦʤʝ, ʧʨʚʘ ʠ ʜʨʫʛʘ ʜʠʤʝʥʟʠʿʘ ʩʫ, ʨʝʩʧʝʢʪʠʚʥʦ: ʩʦʧʩʪʚʝʥʝ 

ʚʨʝʜʥʦʩʪʠ 2.690 ʠ 2.411; ʠʥʝʨʮʠʿʘ 0.269 ʠ 0.241; ʂʨʦʥʙʘʭʦʚ ʘʣʬʘ 0.698 ʠ 0.650. 

ɼʠʩʢʨʠʤʠʥʘʮʠʦʥʝ ʚʘʨʠʿʘʙʣʝ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʥʠʚʦʘ ʧʦʩʤʘʪʨʘʥʠʭ ʢʘʪʝʛʦʨʠʯʢʠʭ 

ʚʘʨʠʿʘʙʣʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʩʣʠʢʦʤ 4.9. ʅʘʿʚʘʞʥʠʿʝ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʝ ʚʘʨʠʿʘʙʣʝ ʟʘ 
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ʜʠʤʝʥʟʠʿʫ 1 ʩʫ, ʧʦ ʟʥʘʯʘʿʫ, ʟʥʘˁʝ, ʩʚʝʩʪ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʜʦʢ ʩʫ ʟʘ ʜʠʤʝʥʟʠʿʫ 2 

ʥʘʿʚʘʞʥʠʿʝ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʝ ʚʘʨʠʿʘʙʣʝ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ 

ʟʥʘʯʘʿ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 

 

 

ʉʣʠʢʘ 4.9 

ʇʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ MCA ʘʥʘʣʠʟʝ: a) ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʥʠʚʦʘ ʧʦʩʤʘʪʨʘʥʠʭ 

ʢʘʪʝʛʦʨʠʯʢʠʭ ʚʘʨʠʿʘʙʣʠ; b) ɼʠʩʢʨʠʤʠʥʘʮʠʦʥʝ ʚʘʨʠʿʘʙʣʝ ʫ MCA ʜʠʤʝʥʟʠʿʘʤʘ 

 

ʀʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 3:  

ʊʘʢʦʹʝ, ʘʥʘʣʠʟʦʤ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ISO 9001:2015, ʢʨʦʟ ˁʠʭʦʚʫ ʧʦʚʝʟʘʥʦʩʪ ʩʘ 

ʚʘʨʠʿʘʙʣʘʤʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʤʦʛʫ˂ʝ ʿʝ 

ʥʘʧʨʘʚʠʪʠ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʦʜʨʝʹʝʥʠʭ ʟʘʭʪʝʚʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ. ɿʘʧʨʘʚʦ, ʦʚʘʢʚʘ 

ʘʥʘʣʠʟʘ ʧʦʪʚʨʹʫʿʝ ʜʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʢʦʠʿ ʧʨʠʜʘʿʫ ʚʝ˂ʠ ʟʥʘʯʘʿ ʠʩʧʫˁʝˁʫ 

ʦʜʨʝʹʝʥʠʭ ʟʘʭʪʝʚʘ ʦʚʦʛ ʩʪʘʥʜʘʨʜʘ ʟʘ ʘʜʝʢʚʘʪʥʦʩʪ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʧʦʩʪʠʞʫ ʙʦˀʝ ʨʝʟʫʣʪʘʪʝ ʧʦ ʧʠʪʘˁʫ ʦʜʨʝʹʝʥʠʭ ʢʦʥʢʨʝʪʥʠʭ ʚʘʨʠʿʘʙʣʠ ʢʦʿʝ ʦʧʠʩʫʿʫ 

ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʠ ʦʙʨʥʫʪʦ. ɺʝʟʝ ʟʥʘʯʘʿʘ ʠʩʧʫˁʝˁʘ 

ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ʩʘ ʚʘʨʠʿʘʙʣʘʤʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ, ʢʦʿʝ ʩʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ, ʧʨʠʢʘʟʘʥʝ ʩʫ ʫ ʪʘʙʝʣʠ 4.4. 
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ʊʘʙʝʣʘ 4.4 

ʆʜʥʦʩʠ ʠʟʤʝʹʫ ʟʥʘʯʘʿʘ ʠʩʧʫˁʝˁʘ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ISO 9001:2015 ʠ 

ʚʘʨʠʿʘʙʣʠ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ɿʘʭʪʝʚʠ ʩʪʘʥʜʘʨʜʘ 

ɺʘʨʠʿʘʙʣʝ ʢʦʿʝ ʦʧʠʩʫʿʫ 

ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʍʠ-ʢʚʘʜʨʘʪ 

ʩʪʘʪʠʩʪʠʢʘ 

ʟʥʘʯʘʿʥʦʩʪ  

(p-

ʚʨʝʜʥʦʩʪ) 

ʇʦʣʠʪʠʢʘ 

ʢʚʘʣʠʪʝʪʘ 

ʅʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(2)=9.264 p<0.05 

ɼʝʣʦʚʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ 

ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

X2(2)=9.295 p<0.05 

ʎʠˀʝʚʠ ʢʚʘʣʠʪʝʪʘ  ʅʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(2)=6.022 p<0.05 

ɼʝʣʦʚʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ 

ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

X2(2)=9.632 p<0.01 

ʇʨʠʤʝʥʘ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(1)=4.172 p<0.05 

ʇʣʘʥʠʨʘˁʝ ʠʟʤʝʥʘ ʅʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(2)=8.238 p<0.05 

ɼʝʣʦʚʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ 

ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

X2(2)=9.269 p<0.05 

ʇʨʠʤʝʥʘ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(1)=4.742 p<0.05 

ʋʧʨʘʚˀʘˁʝ 

ʧʨʦʠʟʚʦʜʠʤʘ ʠ 

ʫʩʣʫʛʘʤʘ ʢʦʿʠ ʩʫ 

ʦʙʝʟʙʝʹʝʥʠ ʠʟ 

ʝʢʩʪʝʨʥʠʭ ʠʟʚʦʨʘ 

ʅʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(2)=6.877 p<0.05 

ɼʝʣʦʚʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ 

ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

X2(2)=7.586 p<0.05 

ɺʨʝʜʥʦʩʪ ʪʨʦhʢʦʚʘ 

ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʝhʥʦʩʪʠ  

X2(3)=8.143 p<0.05 

ʀʥʪʝʨʥʘ ʧʨʦʚʝʨʘ ʅʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(2)=11.280 p<0.01 

ɿʥʘʯʘʿ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(2)=7.529 p<0.05 

ʇʨʠʤʝʥʘ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(1)=6.593 p<0.05 

ʇʣʘʥʠʨʘˁʝ ʠ 

ʫʧʨʘʚˀʘˁʝ 

ʨʝʘʣʠʟʘʮʠʿʦʤ 

ʦʧʝʨʘʪʠʚʥʠʭ 

ʘʢʪʠʚʥʦʩʪʠ 

ʇʨʠʤʝʥʘ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(1)=3.900 p<0.05 

ɼʦʢʫʤʝʥʪʦʚʘʥʝ 

ʠʥʬʦʨʤʘʮʠʿʝ 

ɿʥʘʯʘʿ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 
 

X2(2)=6.795 p<0.05 
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ɿʘʭʪʝʚʠ ʩʪʘʥʜʘʨʜʘ 

ɺʘʨʠʿʘʙʣʝ ʢʦʿʝ ʦʧʠʩʫʿʫ 

ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʍʠ-ʢʚʘʜʨʘʪ 

ʩʪʘʪʠʩʪʠʢʘ 

ʟʥʘʯʘʿʥʦʩʪ  

(p-

ʚʨʝʜʥʦʩʪ) 

ɼʝʣʦʚʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ 

ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

X2(2)=8.263 p<0.05 

ʉʧʨʦʚʦʹʝˁʝ 

ʢʦʨʝʢʪʠʚʥʠʭ ʤʝʨʘ 

ɿʥʘʯʘʿ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(2)=9.381 p<0.01 

ʇʨʘ˂ʝˁʝ, ʤʝʨʝˁʝ, 

ʘʥʘʣʠʟʘ ʠ 

ʚʨʝʜʥʦʚʘˁʝ 

ʇʨʠʤʝʥʘ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(1)=7.119 p<0.01  

ʋʪʚʨʹʠʚʘˁʝ 

ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʩʘ 

ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʟʘ 

ʧʨʠʭʚʘʪʘˁʝ ʧʨʝ 

ʧʫʰʪʘˁʘ ʧʨʦʠʟʚʦʜʘ 

ʠ ʫʩʣʫʛʘ ʢʦʨʠʩʥʠʢʫ 

ɼʝʣʦʚʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ 

ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

X2(2)=9.307

  

p<0.05 

ɿʘʭʪʝʚʠ ʟʘ 

ʧʨʦʠʟʚʦʜʝ ʠ ʫʩʣʫʛʝ 

ʋʯʝʩʪʘʣʦʩʪ ʘʥʘʣʠʟʝ 

ʠʟʚʝʰʪʘʿʘ ʦ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(3)=8.563 p<0.05 

ɺʨʝʜʥʦʩʪ ʪʨʦʰʢʦʚʘ 

ʧʨʝʚʝʥʮʠʿʝ 

X2(3)=8.620 p<0.05 

ɿʥʘˁʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʇʨʠʤʝʥʘ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(1)=4.150 p<0.05 

ʇʨʝʠʩʧʠʪʠʚʘˁʝ ʦʜ 

ʩʪʨʘʥʝ ʨʫʢʦʚʦʜʩʪʚʘ 

ʇʨʠʤʝʥʘ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ 

X2(1)=11.938 p<0.01 

ɸʢʪʠʚʥʦʩʪʠ ʥʘʢʦʥ 

ʠʩʧʦʨʫʢʝ 

ɺʨʝʜʥʦʩʪ ʪʨʦʰʢʦʚʘ 

ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʝhʥʦʩʪʠ 

X2(3)=8.226 p<0.05 

 

ʂʘʦ ʰʪʦ ʿʝ ʠʩʪʘʢʥʫʪʦ ʫ ʪʘʙʝʣʠ 4.4, ʚʝʟʝ ʠʟʤʝʹʫ ʧʦʩʤʘʪʨʘʥʠʭ ʚʘʨʠʿʘʙʣʠ ʫʢʘʟʫʿʫ ʥʘ 

ʪʦ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʧʨʠʜʘʿʫ ʚʝ˂ʠ ʟʥʘʯʘʿ ʠʩʧʫˁʝˁʫ ʟʘʭʪʝʚʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ 

ʧʦʣʠʪʠʢʫ ʢʚʘʣʠʪʝʪʘ ʧʦʩʪʠʞʫ ʚʠʰʠ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʊʘʢʦʹʝ, 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʧʨʠʜʘʿʫ ʚʝʣʠʢʠ ʟʥʘʯʘʿ ʠʩʧʫˁʝˁʫ ʧʦʤʝʥʫʪʦʛ ʟʘʭʪʝʚʘ ʫ ʚʝ˂ʦʿ 

ʤʝʨʠ ʦʙʘʚˀʘʿʫ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʩʚʠʤ ʠʣʠ ʛʦʪʦʚʦ ʩʚʠʤ ʧʨʦʮʝʩʠʤʘ. 

ʆʩʠʤ ʪʦʛʘ, ʫʪʚʨʹʝʥʦ ʿʝ ʠ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʧʨʠʜʘʿʫ ʚʝ˂ʠ ʟʥʘʯʘʿ ʠʩʧʫˁʝˁʫ 

ʟʘʭʪʝʚʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʮʠˀʝʚʝ ʧʦʩʪʠʞʫ ʚʠʰʠ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ. ʆʥʝ ʪʘʢʦʹʝ ʧʦʩʪʠʞʫ ʠ ʙʦˀʝ ʨʝʟʫʣʪʘʪʝ ʧʦ ʧʠʪʘˁʫ ʜʝʣʦʚʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ 

ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʘʨ ʧʦʩʤʘʪʨʘʥʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ, ʘʣʠ ʠ ʧʦ ʧʠʪʘˁʫ ʩʪʝʧʝʥʘ ʧʨʠʤʝʥʝ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʧʨʠʣʠʢʦʤ ʤʝʥʘ˅ʤʝʥʪʘ ʦʚʠʭ ʪʨʦʰʢʦʚʘ. ʅʘ ʦʩʥʦʚʫ ʜʘˀʝ ʘʥʘʣʠʟʝ ʧʦʚʝʟʘʥʦʩʪʠ 

ʟʥʘʯʘʿʘ ʟʘʭʪʝʚʘ ʩʪʘʥʜʘʨʜʘ ʩʘ ʧʦʩʤʘʪʨʘʥʠʤ ʚʘʨʠʿʘʙʣʘʤʘ, ʧʨʠʢʘʟʘʥʠʭ ʫ ʦʢʚʠʨʫ 
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ʪʘʙʝʣʝ 4.4, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ, ʫ ʩʣʫʯʘʿʫ ʥʘʿʚʝ˂ʝʛ ʙʨʦʿʘ ʟʘʭʪʝʚʘ, ʧʨʠʜʘʚʘˁʝ 

ʟʥʘʯʘʿʘ ˁʠʭʦʚʦʤ ʠʩʧʫˁʝˁʫ ʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦʿ ʚʝʟʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʧʦʩʪʠʞʫ ʫ ʚʝʟʠ ʩʘ: ʥʠʚʦʦʤ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, 

ʜʝʣʦʚʠʤʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ ʢʦʿʠʤʘ ʩʝ ʦʥ ʦʙʘʚˀʘ, ʧʨʠʤʝʥʦʤ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʠ ʦʩʪʚʘʨʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʦʿʝʜʠʥʠʭ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 
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5. ʄʆɼɽʃ ɿɸ ʋʊɺʈɫʀɺɸɳɽ ʀ ɸʅɸʃʀɿʋ ʊʈʆʐʂʆɺɸ 

ʂɺɸʃʀʊɽʊɸ ɿɸʉʅʆɺɸʅ ʅɸ ʇʈʆʎɽʉʅʆ-ʉʀʉʊɽʄʉʂʆʄ 

ʇʈʀʉʊʋʇʋ 

 

ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʪʘˁʘ ʫ ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʠʩʪʘʢʥʫʪʠ ʫ 

ʧʨʝʪʭʦʜʥʦʤ ʧʦʛʣʘʚˀʫ ʨʘʜʘ, ʫʢʘʟʘʣʠ ʩʫ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʥʘ ʟʘʢˀʫʯʢʝ ʫ ʚʝʟʠ ʩʘ 

ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʠ ʟʥʘʯʘʿʝʤ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʛ ʧʨʠʩʪʫʧʘ ʤʝʥʘ˅ʤʝʥʪʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ. 

 

ʅʘʿʧʨʝ ʿʝ ʧʦʪʨʝʙʥʦ ʠʩʪʘ˂ʠ ʜʘ ʜʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫʢʘʟʫʿʫ ʥʘ ʚʝʦʤʘ ʚʠʩʦʢ ʥʠʚʦ 

ʩʚʝʩʪʠ ʦ ʟʥʘʯʘʿʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ ʥʘ ʪʦ ʜʘ ʛʦʪʦʚʦ ʩʚʠ ʠʩʧʠʪʘʥʠʮʠ 

ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʚʠʰʠ ʢʚʘʣʠʪʝʪ ʠʩʧʣʘʪʠʚ ʿʝʨ ʫʣʘʛʘˁʝ ʫ ʢʚʘʣʠʪʝʪ ʧʨʝʚʝʥʪʠʚʥʦ ʜʝʣʫʿʝ 

ʥʘ ʪʨʦʰʢʦʚʝ ʢʦʿʝ ʦʨʛʘʥʠʟʘʮʠʿʘ ʤʦʞʝ ʠʤʘʪʠ ʟʙʦʛ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ. ʀʩʪʦʚʨʝʤʝʥʦ, 

ʚʘʞʘʥ ʧʦʜʘʪʘʢ ʿʝ ʜʘ ʩʝ ʙʨʦʿ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʠʤʘʿʫ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʩʠʩʪʝʤʝ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʚʝ˂ʘʚʘ ʫ ʥʦʚʠʿʝ ʚʨʝʤʝ. ʄʝʹʫʪʠʤ, ʨʝʟʫʣʪʘʪʠ 

ʫʢʘʟʫʿʫ ʜʘ ʩʝ, ʠ ʧʦʨʝʜ ʪʨʝʥʜʘ ʨʘʩʪʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʪʘʢʚʠʭ ʩʠʩʪʝʤʘ, ˁʝʛʦʚʝ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʘˀʝ ʯʝʩʪʦ ʥʝ ʦʙʘʚˀʘʿʫ ʘʜʝʢʚʘʪʥʦ. ʆʥʝ ʩʝ ʠ ʜʘˀʝ ʧʨʝʪʝʞʥʦ ʦʙʘʚˀʘʿʫ 

ʩʘʤʦ ʫ ʦʢʚʠʨʫ ʦʩʥʦʚʥʦʛ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ/ʧʨʫʞʘˁʘ ʫʩʣʫʛʘ ʠ ʧʨʠ ʪʦʤʝ ʿʝ 

ʫʧʦʪʨʝʙʘ ʤʦʜʝʣʘ ʢʚʘʣʠʪʝʪʘ ʥʘ ʚʨʣʦ ʥʠʩʢʦʤ ʥʠʚʦʫ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʨʝʟʫʣʪʘʪʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʚʝ˂ʠ ʙʨʦʿ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘʩʪʦʿʠ ʜʘ ʧʦʩʤʘʪʨʘ ʪʨʦʰʢʦʚʝ 

ʢʚʘʣʠʪʝʪʘ ʥʘ ʥʠʚʦʫ ʧʨʦʮʝʩʘ ʠʣʠ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʝ ʥʝʛʦ ʥʘ ʥʠʚʦʫ ʩʝʢʪʦʨʘ, ʦʜʘʢʣʝ 

ʧʨʦʠʩʪʠʯʝ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠʧʘʢ ʧʦʢʘʟʫʿʫ ʩʢʣʦʥʦʩʪ ʢʘ ʧʨʦʮʝʩʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦʤ 

ʧʨʠʩʪʫʧʫ ʤʝʥʘ˅ʤʝʥʪʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʆʨʛʘʥʠʟʘʮʠʿʝ ʩʘ ʚʠʩʦʢʠʤ ʥʠʚʦʦʤ 

ʟʨʝʣʦʩʪʠ ʉʄʂ ʧʦʩʝʙʥʦ ʥʘʩʪʦʿʝ ʜʘ ʧʦʩʤʘʪʨʘʿʫ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʠʩʢˀʫʯʠʚʦ ʥʘ 

ʥʠʚʦʫ ʧʨʦʮʝʩʘ ʠʣʠ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʘ ʠʭ ʫʪʚʨʹʫʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ ʫ ʩʚʠʤ ʠʣʠ ʛʦʪʦʚʦ 

ʩʚʠʤ ʧʨʦʮʝʩʠʤʘ. ʋʟʝʚʰʠ ʫ ʦʙʟʠʨ ʜʘ ʩʫ ʦʚʦ ʦʨʛʘʥʠʟʘʮʠʿʝ ʩʘ ʚʝ˂ʠʤ ʩʪʝʧʝʥʦʤ ʪʝʞˁʝ 

ʢʘ ʚʠʰʝʤ ʢʚʘʣʠʪʝʪʫ, ʪʦ ʩʝ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʘ ʦʨʠʿʝʥʪʘʮʠʿʘ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʫ ʚʝʟʫ ʩʘ ʜʦʙʨʦʤ ʠ ʧʦʞʝˀʥʦʤ ʧʨʘʢʩʦʤ. ʊʘʢʦʹʝ, 

ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʧʦʢʘʟʘʣʦ ʜʘ ʿʝ ʦʢʦ ʿʝʜʥʝ ʪʨʝ˂ʠʥʝ ʦʨʛʘʥʠʟʘʮʠʿʘ ʝʢʩʧʣʠʮʠʪʥʦ 

ʠʩʪʘʢʣʦ ʩʚʦʿʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦʩʪ ʟʘ ʢʦʥʩʫʣʪʘʮʠʿʝ ʠ ʧʨʠʤʝʥʫ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʙʘʟʠʨʘʥʦʛ ʥʘ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʤ ʧʨʠʩʪʫʧʫ, ʢʘʢʘʚ ˂ʝ ʜʘˀʝ ʫ ʨʘʜʫ ʙʠʪʠ 

ʜʝʪʘˀʥʦ ʧʨʠʢʘʟʘʥ. ʅʘʚʝʜʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫʢʘʟʫʿʫ ʥʘ ʟʥʘʯʘʿ ʠ ʧʦʪʨʝʙʫ ʟʘ ʧʨʠʤʝʥʦʤ 
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ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʠ ʦʨʠʿʝʥʪʠʩʘʥʠʭ ʤʦʜʝʣʘ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʠ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ, ʘʣʠ ʠʩʪʦʚʨʝʤʝʥʦ ʠ ʥʘ ʥʝʜʦʚʦˀʥʦ ʧʨʘʢʪʠʯʥʦ ʟʥʘˁʝ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʦ ʧʨʠʤʝʥʠ ʪʘʢʚʠʭ ʤʦʜʝʣʘ. 

 

ɼʘʢʣʝ, ʢʘʢʦ ʨʝʣʝʚʘʥʪʥʘ ʣʠʪʝʨʘʪʫʨʘ ʢʦʿʘ ʿʝ ʘʥʘʣʠʟʠʨʘʥʘ, ʪʘʢʦ ʠ ʧʨʝʪʭʦʜʥʦ 

ʠʩʪʘʢʥʫʪʠ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʦʛ ʟʘ ʧʦʪʨʝʙʝ ʦʚʦʛ ʨʘʜʘ, ʜʘʣʠ ʩʫ 

ʦʩʥʦʚ ʟʘ ʫʚʠʹʘˁʝ ʧʦʪʨʝʙʝ ʟʘ ʜʝʬʠʥʠʩʘˁʝʤ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʿʝ 

ʟʘʩʥʦʚʘʥ ʥʘ ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʤ ʧʨʠʩʪʫʧʫ. ɿʘʧʨʘʚʦ, ʫʦʯʝʥ ʿʝ ʥʝʜʦʩʪʘʪʘʢ, ʘʣʠ ʠ 

ʧʦʪʨʝʙʘ ʟʘ ʤʝʥʘ˅ʤʝʥʪʦʤ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʦʿʠ ʙʠ ʙʠʦ ʟʘʩʥʦʚʘʥ ʥʘ ʠʜʝʿʠ 

ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʛ ʧʨʠʩʪʫʧʘ ʫ ʢʦʥʪʝʢʩʪʫ ʤʝʹʫʩʦʙʥʦʛ ʫʪʠʮʘʿʘ ʧʨʦʮʝʩʘ ʫʥʫʪʘʨ 

ʿʝʜʥʦʛ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʠ ʢʦʿʠ ʙʠ ʠʭ ʜʦʚʝʦ ʫ ʚʝʟʫ ʩʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʧʨʦʮʝʩʘ ʪʦʛ ʩʠʩʪʝʤʘ. ʅʘʢʦʥ ʜʝʪʘˀʥʠʿʝʛ ʜʝʬʠʥʠʩʘˁʘ ʦʩʥʦʚʥʝ ʠʜʝʿʝ ʠ 

ʦʩʪʘʣʠʭ ʧʦʩʪʘʚʢʠ ʧʨʝʜʣʦʞʝʥʦʛ ʤʦʜʝʣʘ, ʨʘʟʚʠʿʝʥ ʿʝ ʩʘʤ ʤʦʜʝʣ ʢʘʦ ʩʚʦʿʝʚʨʩʘʥ 

ʤʝʪʦʜ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʠ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ. ʄʦʜʝʣ ʠʤʘ ʟʘ ʮʠˀ 

ʜʘʫˀ ʫʧʦʪʨʝʙʫ ʜʦʙʠʿʝʥʠʭ ʧʦʜʘʪʘʢʘ ʦ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʟʘ ʧʦʨʝʹʝˁʝ 

ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʥʘ ʦʩʥʦʚʫ ʯʝʛʘ ʩʝ ʤʦʞʝ ʠʟʚʨʰʠʪʠ 

ʨʘʥʛʠʨʘˁʝ ʧʨʦʮʝʩʘ ʧʨʝʤʘ ʧʨʠʦʨʠʪʝʪʫ ʟʘ ʧʦʢʨʝʪʘˁʝʤ ʧʦʪʨʝʙʥʠʭ ʫʧʨʘʚˀʘʯʢʠʭ 

ʤʝʨʘ, ʦʜʥʦʩʥʦ ʤʝʨʘ ʧʦʙʦˀʰʘˁʘ. ʇʦʤʝʥʫʪʝ ʚʘʨʠʿʘʥʪʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʜʝʣʦʚʘˁʝ ʥʘ 

ʿʝʜʘʥ ʠʣʠ ʩʢʫʧ ʚʠʰʝ ʧʨʦʮʝʩʘ, ʫʣʘʛʘˁʝʤ ʫ ˁʠʭʦʚʝ ʧʨʝʚʝʥʪʠʚʥʝ ʠ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʥʝ ʢʘʦ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʩ ʮʠˀʝʤ ʩʤʘˁʠʚʘˁʘ ʫʢʫʧʥʠʭ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. 

 

 

5.1. ʋʚʦʜʥʝ ʧʦʩʪʘʚʢʝ ʤʦʜʝʣʘ  

 

PAF ʤʦʜʝʣ ʩʝ ʠ ʜʘʥʘʩ ʩʤʘʪʨʘ ʥʘʿʩʠʩʪʝʤʘʪʠʯʥʠʿʠʤ ʠ ʥʘʿʣʦʛʠʯʥʠʿʠʤ ʧʨʠʩʪʫʧʦʤ 

ʠʜʝʥʪʠʬʠʢʦʚʘˁʫ ʠ ʘʥʘʣʠʟʠ ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʄʝʹʫʪʠʤ, ʥʝʨʝʪʢʦ ʩʝ 

ʜʝʰʘʚʘ ʜʘ ʥʠ ʢʦʜ ʠʩʪʦʛ ʘʫʪʦʨʘ ʥʝ ʧʦʩʪʦʿʠ ʿʝʜʠʥʩʪʚʝʥ, ʧʘ ʯʝʩʪʦ ʥʠ ʜʦʚʦˀʥʦ ʿʘʩʘʥ 

ʢʨʠʪʝʨʠʿʫʤ ʟʘ ʜʦʜʝˀʠʚʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʦʜʨʝʹʝʥʦ ʿ

ʢʘʪʝʛʦʨʠʿʠ. ʅʘʿʯʝʰ˂ʝ ʩʝ ʜʝʰʘʚʘ ʜʘ ʩʝ, ʫ ʦʢʚʠʨʫ ʠʩʪʝ ʣʠʩʪʝ ʧʨʝʜʣʦʞʝʥʠʭ 

ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʨʝʤʘ ʦʚʦʤ ʤʦʜʝʣʫ, ʢʘʪʝʛʦʨʠʿʘ ʧʦʿʝʜʠʥʘʯʥʠʭ 

ʝʣʝʤʝʥʘʪʘ ʥʝ ʦʜʨʝʹʫʿʝ ʥʘ ʠʩʪʦʤ ʥʠʚʦʫ ï ʥʝʢʘʜʘ ʩʝ ʦʜʨʝʹʫʿʝ ʥʘ ʥʠʚʦʫ ʛʦʪʦʚʠʭ 
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ʧʨʦʠʟʚʦʜʘ, ʥʝʢʘʜʘ ʥʘ ʥʠʚʦʫ ʠʟʣʘʟʘ ʠʟ ʧʨʦʮʝʩʘ ʠʪʜ. ʀʧʘʢ, ʦʥ ʩʝ ʥʘʿʯʝʰ˂ʝ 

ʧʨʠʤʝˁʫʿʝ ʥʘ ʥʠʚʦʫ ʮʝʣʦʢʫʧʥʦʛ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʠʣʠ ʦʜʨʝʹʝʥʦʛ ʧʨʦʿʝʢʪʘ 

ʠ ʩʫʰʪʠʥʩʢʠ ʧʨʝʜʩʪʘʚˀʘ ʰʝʤʫ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ. ʂʘʦ ʪʘʢʘʚ, ʦʚʘʿ ʤʦʜʝʣ ʧʦʩʤʘʪʨʘ 

ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʢʘʦ ʟʙʠʨ ʩʚʠʭ ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʿʝʜʥʦʛ 

ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ.  

 

ʄʝʹʫʪʠʤ, ʚʝ˂ ʠ ʧʨʝʣʠʤʠʥʘʨʥʘ ʨʘʟʤʠʰˀʘˁʘ ʫʢʘʟʫʿʫ ʜʘ ʫ ʩʚʘʢʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʦʤ 

ʩʠʩʪʝʤʫ ʧʦʩʪʦʿʝ ʜʚʝ ʛʨʫʧʝ ʧʨʦʮʝʩʘ ʠ ʪʦ (ɸʨʩʦʚʩʢʠ, 1998): ʧʨʦʮʝʩʠ ʫ ʢʦʿʠʤʘ ʩʝ 

ʩʪʚʘʨʘ ʥʝʧʦʪʨʝʙʘʥ ʪʨʦʰʘʢ, ʪʿ. ʪʨʦʰʘʢ ʥʝʜʦʚʦˀʥʦʛ ʢʚʘʣʠʪʝʪʘ ʠ ʧʨʦʮʝʩʠ ʢʦʿʠ 

ʦʩʪʚʘʨʫʿʫ ʟʘʭʪʝʚʘʥʠ ʥʠʚʦ ʢʚʘʣʠʪʝʪʘ. ɺʝ˂ ʦʚʘʢʚʘ ʟʘʧʘʞʘˁʘ ʫʢʘʟʫʿʫ ʜʘ, ʦʩʠʤ ʛʦʨʝ 

ʦʧʠʩʘʥʦʛ ʧʨʠʩʪʫʧʘ, ʢʦʥʮʝʧʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʙʠ, ʢʘʦ ʚʘʞʘʥ ʜʝʦ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʦʪʘʣʥʦʛ ʢʚʘʣʠʪʝʪʘ, ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʙʘʟʠʨʘ ʥʘ ʘʥʘʣʠʟʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʥʘ ʥʠʚʦʫ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʧʨʦʮʝʩʘ. ʆʚʦ ʙʠ ʦʤʦʛʫ˂ʠʣʦ ʜʘ ʩʝ ʧʨʦʮʝʩʠ ʢʦʿʠ ʩʫ ʥʘʿʚʝ˂ʠ ʩʪʚʘʨʘʦʮʠ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʧʦʟʥʘʿʫ ʢʘʦ ʟʥʘʯʘʿʥʘ ʤʝʩʪʘ ʟʘ ʧʨʝʜʫʟʠʤʘˁʝ ʘʜʝʢʚʘʪʥʠʭ 

ʫʧʨʘʚˀʘʯʢʠʭ ʤʝʨʘ ʠʣʠ ʤʝʨʘ ʧʦʙʦˀʰʘˁʘ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʚʝ˂ʠ ʪʨʦʰʢʦʚʠ 

ʫʢʘʟʫʿʫ ʥʘ ʥʠʞʠ ʢʚʘʣʠʪʝʪ, ʘ ʩʘʤʠʤ ʪʠʤ ʠ ʚʝ˂ʠ ʧʨʠʦʨʠʪʝʪ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʦʚʘʢʚʠʭ 

ʤʝʨʘ. 

 

ʀʘʢʦ ʧʦʩʪʦʿʠ ʧʨʦʮʝʩʥʠ ʤʦʜʝʣ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʦʧʠʩʘʥ ʫ ʧʦʯʝʪʥʦʤ ʜʝʣʫ ʨʘʜʘ, 

ʦʚʘʿ ʤʦʜʝʣ ʥʝ ʧʨʘʚʠ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʰʪʦ ʿʝ ʪʦ 

ʩʣʫʯʘʿ ʩʘ PAF ʤʦʜʝʣʦʤ: ʥʝ ʧʨʘʚʠ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʧʨʝʚʝʥʪʠʚʥʠʭ ʠ ʪʨʦʰʢʦʚʘ 

ʧʨʦʮʝʥʝ ʚʝ˂ ʠʭ ʧʦʩʤʘʪʨʘ ʟʘʿʝʜʥʦ ʢʘʦ ʪʨʦʰʢʦʚʝ ʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʥʠʪʠ ʧʨʘʚʠ 

ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʦʥʠʭ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʠ ʩʫ ʥʘʩʪʘʣʠ ʜʦʢ ʿʝ ʧʨʦʠʟʚʦʜ 

ʿʦʰ ʫʚʝʢ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ ʠ ʦʥʠʭ ʢʦʿʠ ʩʫ ʥʘʩʪʘʣʠ ʢʘʜʘ ʿʝ ʧʨʦʠʟʚʦʜ ʚʝ˂ ʠʩʧʦʨʫʯʝʥ 

ʢʦʨʠʩʥʠʢʫ. ʇʨʘʚˀʝˁʝ ʦʚʝ ʨʘʟʣʠʢʝ ʿʝ ʟʥʘʯʘʿʥʦ ʩ ʦʙʟʠʨʦʤ ʜʘ ʦʧʨʝʜʝˀʝʥʦʩʪ ʪʨʦʰʢʘ 

ʦʜʨʝʹʝʥʦʿ ʢʘʪʝʛʦʨʠʿʠ ʛʦʚʦʨʠ ʦ ʧʨʠʨʦʜʠ ˁʝʛʦʚʦʛ ʧʦʥʘʰʘˁʘ ʠ ʜʝʣʦʚʘˁʘ ʥʘ ʦʩʪʘʣʝ 

ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʊʦ ʿʝ ʜʘˀʝ ʚʘʞʥʦ ʟʘ ʜʦʥʦʰʝˁʝ ʘʜʝʢʚʘʪʥʠʭ ʦʜʣʫʢʘ, 

ʢʦʿʝ ʩʝ ʙʘʟʠʨʘʿʫ ʥʘ ʠʜʝʿʠ ʜʘ ʩʝ ʿʝʜʥʦʤ ʢʘʪʝʛʦʨʠʿʦʤ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫʪʠʯʝ ʥʘ 

ʜʨʫʛʫ, ʧʘ ʪʠʤʝ ʠ ʥʘ ʫʢʫʧʥʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʘʢʦ ʿʝ ʚʝ˂ 

ʧʦʤʝʥʫʪʦ, ʤʦʜʝʣ ʢʦʿʠ ʪʘʢʦʹʝ ʧʦʜʨʞʘʚʘ ʩʘʛʣʝʜʘʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʩʫ ʫ 

ʚʝʟʠ ʩʘ ʘʢʪʠʚʥʦʩʪʠʤʘ ʙʘʟʠʨʘʥ ʿʝ ʥʘ ABC ʧʨʠʩʪʫʧʫ. ʆʚʘʿ ʤʦʜʝʣ ʠʤʘ ʟʘ ʮʠˀ ʜʘ 

ʝʣʠʤʠʥʠʰʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʥʝ ʩʪʚʘʨʘʿʫ ʜʦʜʘʪʥʫ ʚʨʝʜʥʦʩʪ, ʚʝʟʫʿʫ˂ʠ ʧʨʠ ʪʦʤʝ 
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ʪʨʦʰʢʦʚʝ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʦʙʿʝʢʪʝ ʪʨʦʰʢʦʚʘ ʢʘʦ ʰʪʦ ʩʫ ʧʨʦʠʟʚʦʜʠ, ʧʦʜʩʠʩʪʝʤʠ, 

ʢʦʨʠʩʥʠʮʠ ʠ ʜʨ.  

 

ʄʝʹʫʪʠʤ, ʥʠʿʝʜʘʥ ʦʜ ʥʘʚʝʜʝʥʠʭ ʤʦʜʝʣʘ ʥʝ ʫʟʠʤʘ ʫ ʦʙʟʠʨ ʫʪʠʮʘʿ ʿʝʜʥʦʛ ʧʨʦʮʝʩʘ ʥʘ 

ʦʩʪʘʣʝ, ʫ ʢʦʥʪʝʢʩʪʫ ʫʪʠʮʘʿʘ ʥʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ. ʉ ʮʠˀʝʤ ʜʝʪʘˀʥʠʿʝʛ 

ʦʙʿʘʰˁʝˁʘ ʦʚʘʢʚʠʭ ʫʪʠʮʘʿʘ ʧʨʦʮʝʩʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʦʩʚʨʥʫʪʠ ʩʝ ʠ ʥʘ ʩʪʘʥʜʘʨʜ BS 

6143 Part 1 (1990). ʆʚʘʿ ʩʪʘʥʜʘʨʜ ʠʩʪʠʯʝ ʜʘ ʩʝ ʤʝʹʫ ʫʟʨʦʮʠʤʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʥʘʣʘʟʝ ʠ ʫʣʘʟʠ ʫ ʧʨʦʮʝʩʝ, ʘ ʫʿʝʜʥʦ ʠʩʪʠʯʝ ʠʜʝʿʫ ʧʨʦʮʝʩʥʦʛ-ʩʠʩʪʝʤʩʢʦʛ ʧʨʠʩʪʫʧʘ 

ʧʨʝʤʘ ʢʦʿʦʿ ʠʟʣʘʟʠ ʠʟ ʥʝʢʦʛ ʧʨʦʮʝʩʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʫʣʘʟʥʝ ʝʣʝʤʝʥʪʝ ʫ ʥʝʢʝ ʦʜ 

ʦʩʪʘʣʠʭ ʧʨʦʮʝʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ. ʆʚʦ ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝʜʘʥ 

ʧʨʦʮʝʩ ʩʚʦʿʠʤ ʥʝʫʩʘʛʣʘʰʝʥʠʤ ʠʟʣʘʟʦʤ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʧʦʚʝ˂ʘˁʝ ʪʨʦʰʢʦʚʘ ʢʦʿʠ 

ʩʝ ʚʝʟʫʿʫ ʟʘ ˁʝʛʘ ʫʢʦʣʠʢʦ ʪʘʿ ʥʝʫʩʘʛʣʘʰʝʥ ʠʟʣʘʟ ʫʹʝ ʫ ʥʘʨʝʜʥʠ ʧʨʦʮʝʩ ʠ, ʢʘʦ 

ʧʦʩʣʝʜʠʮʫ ʪʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʛʝʥʝʨʠʰʝ ʠ ʪʨʦʰʢʦʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʨʦʮʝʩʘ 

ʢʦʿʠ ʩʫ ʙʠʣʠ ʢʦʨʠʩʥʠʮʠ ʪʘʢʚʦʛ ʥʝʫʩʘʛʣʘʰʝʥʦʛ ʠʟʣʘʟʘ. ʋʿʝʜʥʦ, ʚʘʞʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ, 

ʢʘʢʦ ʥʘʚʦʜʝ Juran & Gryna (1999), ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʢˀʫʯʥʫ ʢʘʪʝʛʦʨʠʿʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʿʝʨ ʦʙʝʟʙʝʹʫʿʫ ʧʨʠʣʠʢʫ ʟʘ ʥʘʿʚʝ˂ʝ 

ʩʤʘˁʝˁʝ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ. 

 

ʉʪʦʛʘ, ʫ ʦʚʦʤ ʨʘʜʫ ʿʝ PAF ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʫʧʦʪʨʝʙˀʝʥʘ ʥʘ ʥʠʚʦʫ ʧʨʦʮʝʩʘ, ʩ ʮʠˀʝʤ 

ʜʘ ʩʝ ʧʨʝʢʦ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʠʜʝʥʪʠʬʠʢʫʿʫ ʦʥʠ ʧʨʦʮʝʩʠ ʢʦʿʠ ʩʫ 

ʧʨʠʦʨʠʪʝʪʥʠʿʠ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʧʦʪʨʝʙʥʠʭ ʫʧʨʘʚˀʘʯʢʠʭ ʤʝʨʘ, ʦʜʥʦʩʥʦ ʤʝʨʘ 

ʧʦʙʦˀʰʘˁʘ. ʋ ʪʦʤ ʩʤʠʩʣʫ, ʝʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʩʝ ʢʘʪʝʛʦʨʠʟʫʿʫ ʫ 

ʦʜʥʦʩʫ ʥʘ ʠʟʣʘʟʝ ʠʟ ʧʦʩʤʘʪʨʘʥʠʭ ʧʨʦʮʝʩʘ. ɼʘʢʣʝ, ʤʦʜʝʣ ʨʘʟʚʠʿʝʥ ʫ ʦʚʦʤ ʨʘʜʫ 

ʢʦʨʠʩʪʠ ʿʝʜʥʠʤ ʩʚʦʿʠʤ ʜʝʣʦʤ PAF ʤʦʜʝʣ, ʢʘʢʦ ʙʠ ʩʝ ʠʜʝʥʪʠʬʠʢʦʚʘʣʠ ʠ 

ʢʘʪʝʛʦʨʠʩʘʣʠ ʝʣʝʤʝʥʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʢʘʢʦ ʙʠ ʩʝ ʧʨʠʤʝʥʠʣʘ ʟʥʘˁʘ ʦ 

ʧʨʠʨʦʜʠ ʧʦʥʘʰʘˁʘ ʦʚʠʭ ʪʨʦʰʢʦʚʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʨʝʤʘ ʥʘʯʠʥʫ ʢʘʪʝʛʦʨʠʟʘʮʠʿʝ 

ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʠ ʩʫ ʠʩʪʘʢʣʠ Vaxevanidis & Petropouolos (2008), ʩʚʘʢʠ ʧʨʦʮʝʩ ʩʝ 

ʩʘʩʪʦʿʠ ʦʜ ʦʜʨʝʹʝʥʠʭ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʝ ʤʦʛʫ ʧʦʩʤʘʪʨʘʪʠ ʢʘʦ: 

Á ʆʩʥʦʚʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʥʝʦʧʭʦʜʥʝ ʩʘʤʦ ʟʘ ʩʪʚʘʨʘˁʝ ʠʟʣʘʟʘ ʠʟ ʧʨʦʮʝʩʘ;  

Á ʇʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʿʝ ʩʝ ʧʨʠʢˀʫʯʫʿʫ ʦʩʥʦʚʥʠʤ, ʘ ʩ ʮʠˀʝʤ ʜʘ ʩʝ 

ʩʤʘˁʠ ʚʝʨʦʚʘʪʥʦ˂ʘ ʧʦʿʘʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ; 
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Á ɸʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ, ʢʦʿʝ ʩʝ ʧʨʝʜʫʟʠʤʘʿʫ ʢʘʢʦ ʙʠ ʩʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʦʪʢʨʠʣʝ ʙʣʘʛʦʚʨʝʤʝʥʦ. 

 

ɼʘʢʣʝ, ʜʦʚʦʜʝ˂ʠ ʫ ʚʝʟʫ ʦʚʘʢʚʫ ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ ʘʢʪʠʚʥʦʩʪʠ ʩʘ PAF ʢʘʪʝʛʦʨʠʿʘʤʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʝʣʝʤʝʥʪʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʨʝʪʭʦʜʥʦ 

ʠʩʪʘʢʥʫʪʝ ʫ ʨʘʜʫ, ʤʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʩʝ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʦ ʜʝʣʦʚʠ ʧʨʦʮʝʩʘ, ʤʦʛʫ 

ʩʤʘʪʨʘʪʠ ʝʣʝʤʝʥʪʠʤʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʇʨʝʜʣʦʛ ʿʝ ʜʘ ʩʝ ʠʟʥʦʩʠ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʧʦʤʝʥʫʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʨʘʯʫʥʘʿʫ ʧʨʝʤʘ ʝʣʝʤʝʥʪʠʤʘ ʢʦʿʠ ʩʝ ʘʥʛʘʞʫʿʫ ʟʘ 

ˁʠʭʦʚʫ ʨʝʘʣʠʟʘʮʠʿʫ. ʂʘʢʦ ʿʝ ʪʦ ʚʝ˂ ʠʩʪʘʢʥʫʪʦ, ʦʚʘʢʚʠ ʝʣʝʤʝʥʪʠ ʧʨʝʜʣʦʞʝʥʠ ʫ 

ʩʪʘʥʜʘʨʜʫ BS 6143 Part 1 (1990) ʩʫ ˀʫʜʩʢʠ ʨʝʩʫʨʩʠ, ʦʧʨʝʤʘ, ʤʘʪʝʨʠʿʘʣ ʠ 

ʦʢʨʫʞʝˁʝ.  

 

ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʧʦʤʝʥʫʪʠʭ ʢʘʪʝʛʦʨʠʿʘ, ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʩʝ ʛʝʥʝʨʠʰʫ 

ʩʘʤʦ ʦʥʜʘ ʢʘʜʘ ʧʦʩʪʦʿʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʊʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʩʝ, ʩʢʣʘʜʥʦ 

ʦʙʿʘʰˁʝˁʫ ʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʢʦʿʘ ʿʝ ʜʘʪʘ ʧʨʝʪʭʦʜʥʦ ʫ ʦʧʠʩʫ PAF ʤʦʜʝʣʘ, 

ʦʜʥʦʩʝ ʥʘ ʙʠʣʦ ʢʦʿʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʝʥʛ. Nonconformities) ʫ ʩʠʩʪʝʤʫ, ʢʦʿʝ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʜʩʪʫʧʘˁʝ ʦʜ ʟʘʭʪʝʚʘ ʟʘ ʢʚʘʣʠʪʝʪ ʠ ʢʦʿʝ ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʥʝʩʘʦʙʨʘʟʥʦʩʪʠ (ʝʥʛ. Nonconformance) ʧʨʦʠʟʚʦʜʘ. 

ɼʘˀʝ ʨʘʟʤʘʪʨʘˁʝ ʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʠʟʚʨʰʝʥʦ ʿʝ ʥʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ 

ʝʣʝʤʝʥʘʪʘ ʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʨʝʜʣʦʞʝʥʠʭ ʦʜ ʩʪʨʘʥʝ ʚʝ˂ʝʛ ʙʨʦʿʘ 

ʘʫʪʦʨʘ, ʢʘʦ ʠ ʥʘ ʦʩʥʦʚʫ ʥʝʢʦʣʠʢʦ ʧʨʝʜʣʦʛʘ ʜʦʧʫʥʘ ʧʦʩʪʦʿʝ˂ʠʭ ʤʦʜʝʣʘ. ʊʘʢʦʹʝ ʩʫ 

ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʠ ʦʧʠʩʠ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʝ ʩʫ ʜʘʣʠ Feigenbaum 

(1956), ʠʩʪʠʯʫ˂ʠ ʧʦʩʪʦʿʘˁʝ ʪʨʦʰʢʦʚʘ ʧʦʩʣʝʜʠʮʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʠ Juran (1998), 

ʜʝʣʝ˂ʠ ʪʨʦʰʢʦʚʝ ʥʘ ʜʠʨʝʢʪʥʝ ʠ ʠʥʜʠʨʝʢʪʥʝ. ʅʘ ʦʩʥʦʚʫ ʪʦʛʘ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ 

ʜʘ ʿʝ ʪʨʦʰʢʦʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʢʘʢʦ ʠʥʪʝʨʥʝ ʪʘʢʦ ʠ ʝʢʩʪʝʨʥʝ) ʤʦʛʫ˂ʝ 

ʧʦʩʤʘʪʨʘʪʠ ʢʨʦʟ ʜʚʝ ʧʦʪʢʘʪʝʛʦʨʠʿʝ: 

Á ɼʠʨʝʢʪʥʠ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ: ʦʥʠ ʢʦʿʠ ʩʝ ʩʪʚʘʨʘʿʫ ʟʙʦʛ ʦʪʢʣʘˁʘˁʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʘ ʪʠʤʝ ʠ ʟʘʚʠʩʝ ʦʜ ˁʠʭʦʚʦʛ ʙʨʦʿʘ. ʂʘʦ ʪʘʢʚʠ, ʦʥʠ 

ʥʘʿʯʝʰ˂ʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʪʨʦʰʘʢ ʧʦʥʦʚʥʦʛ ʦʙʘʚˀʘˁʘ ʘʢʪʠʚʥʦʩʪʠ (ʫ ʩʣʫʯʘʿʫ 

ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ) ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʦʩʪʫʧʘˁʘ ʩʘ ʧʨʠʛʦʚʦʨʠʤʘ (ʫ 

ʩʣʫʯʘʿʫ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ). ʉʪʦʛʘ ʩʝ ʧʨʠ ʧʨʦʮʝʥʠ ʦʚʠʭ ʪʨʦʰʢʦʚʘ 
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ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʧʦʤʝʥʫʪʠ ʬʘʢʪʦʨʠ ʢʦʿʠ ʩʫ ʧʨʝʜʣʦʞʝʥʠ ʫ BS 6143 Part 1 

(1990); 

Á ʀʥʜʠʨʝʢʪʥʠ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ: ʦʥʠ ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ 

ʧʦʿʘʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʘʣʠ ʥʝ ʫʪʠʯʫ ʥʘ ˁʠʭʦʚʦ ʦʪʢʣʘˁʘˁʝ, ʧʘ ʥʝ ʤʦʨʘʿʫ 

ʜʘ ʟʘʚʠʩʝ ʦʜ ˁʠʭʦʚʦʛ ʙʨʦʿʘ. ʇʨʠʤʝʨ ʩʫ: ʟʘʩʪʦʿ ʫ ʧʨʦʠʟʚʦʜˁʠ, ʧʘʜ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘʧʦʩʣʝʥʠʭ ʠ ʜʨ. (ʫ ʩʣʫʯʘʿʫ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ) 

ʠʣʠ ʛʫʙʠʪʘʢ ʢʦʨʠʩʥʠʢʘ, ʩʤʘˁʝʥʘ ʨʝʧʫʪʘʮʠʿʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ ʜʨ. (ʫ ʩʣʫʯʘʿʫ 

ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ). ʇʨʝʤʘ Harrington-ʫ (1987), ʠʥʜʠʨʝʢʪʥʠ 

ʪʨʦʰʢʦʚʠ ʩʫ ʪʝʞʠ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʠ ʯʝʩʪʦ ʩʝ ʥʝ ʥʘʣʘʟʝ ʫ ʩʪʘʥʜʘʨʜʥʠʤ 

ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʠʤ ʩʠʩʪʝʤʠʤʘ ʟʙʦʛ ʯʝʛʘ ʩʝ ʤʦʛʫ ʩʤʘʪʨʘʪʠ ʩʢʨʠʚʝʥʠʤ 

ʪʨʦʰʢʦʚʠʤʘ (ʝʥʛ. Hidden cost). ʀʥʜʠʨʝʢʪʥʠ ʪʨʦʰʢʦʚʠ ʩʝ ʤʦʛʫ ʠʩʢʘʟʘʪʠ ʢʘʦ 

ʧʦʪʝʥʮʠʿʘʣʥʘ, ʘʣʠ ʥʝʦʩʪʚʘʨʝʥʘ ʜʦʙʠʪ ʟʘ ʦʨʛʘʥʠʟʘʮʠʿʫ (Harrington, 1987; 

Sandoval-Chavez & Beruvides, 1998; Schiffauerova & Thomson, 2006a; Brad, 

2010). ɿʙʦʛ ʪʦʛʘ ʩʝ ʦʥʠ ʤʦʛʫ ʧʦʠʩʪʦʚʝʪʠʪʠ ʠ ʩʘ ʢʘʪʝʛʦʨʠʿʦʤ ʪʨʦʰʢʦʚʘ ʢʦʿʘ 

ʩʝ ʫ ʣʠʪʝʨʘʪʫʨʠ ʥʘʟʠʚʘ ʪʨʦʰʢʦʚʠʤʘ ʠʟʛʫʙˀʝʥʠʭ ʰʘʥʩʠ (ʝʥʛ. Opportunity 

cost). ʅʝʢʦʣʠʢʦ ʠʩʪʨʘʞʠʚʘʯʘ ʜʘʣʦ ʿʝ ʧʨʝʜʣʦʛʝ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʠ 

ʢʚʘʥʪʠʬʠʢʘʮʠʿʫ ʦʚʠʭ ʪʨʦʰʢʦʚʘ. Teeravararug (2004) ʿ ʝ ʥʘʧʨʘʚʠʦ ʜʝʪʘˀʥʫ 

ʩʪʫʜʠʿʫ ʦ ʢʚʘʥʪʠʬʠʢʦʚʘˁʫ ʥʝʦʧʠʧˀʠʚʠʭ ʪʨʦʰʢʦʚʘ. Albright & Roth (1992) 

ʧʨʝʜʣʦʞʠʣʠ ʩʫ Taguchi-ʿʝʚʫ ʬʫʥʢʮʠʿʫ ʛʫʙʠʪʘʢʘ ʢʘʦ ʘʣʘʪ ʟʘ ʧʨʦʮʝʥʫ ʦʚʘʢʚʠʭ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʦʿʠ ʩʫ ʩʢʨʠʚʝʥʠ ʟʘ ʫʦʙʠʯʘʿʝʥʝ ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʝ 

ʩʠʩʪʝʤʝ. Taguchi-ʿʝʚ ʤʝʪʦʜ ʝʬʝʢʪʠʚʥʦ ʩʫ ʫʧʦʪʨʝʙʠʣʠ Adil & Moutawakil 

(2012) ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʥʝʦʧʠʧˀʠʚʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. Kim & Liao (1994) 

ʧʨʦʰʠʨʠʣʠ ʩʫ ʦʚʘʿ ʤʦʜʝʣ ʨʘʟʚʦʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʬʦʨʤʠ ʬʫʥʢʮʠʿʘ ʛʫʙʠʪʘʢʘ 

ʢʚʘʣʠʪʝʪʘ ʠ ʧʦʢʘʟʘʣʠ ʩʫ ʢʘʢʦ ʦʚʘʢʚʝ ʬʫʥʢʮʠʿʝ ʤʦʛʫ ʜʘ ʩʝ ʫʧʦʪʨʝʙʝ ʟʘ 

ʫʪʚʨʹʠʚʘˁʝ ʩʢʨʠʚʝʥʠʭ ʪʨʦʰʢʦʚʘ, ʟʘ ʙʠʣʦ ʢʦʿʝ ʦʜʩʪʫʧʘˁʝ ʩʪʚʘʨʥʝ ʦʜ 

ʞʝˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʦʜʨʝʹʝʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʘ. Hassan (2009) ʿʝ 

ʧʨʝʜʣʦʞʠʦ ʜʘ ʩʝ ʟʘ ʧʨʦʮʝʥʫ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʨʠʩʪʝ ʤʦʜʝʣʠ 

ʧʦʫʟʜʘʥʦʩʪʠ, ʢʘʦ ʘʣʪʝʨʥʘʪʠʚʘ Taguchi-ʿʝʚʦʿ ʬʫʥʢʮʠʿʠ ʛʫʙʠʪʘʢʘ. Sansalvador 

& Brotons (2013) ʧʨʝʜʣʦʞʠʣʠ ʩʫ ʘʣʘʪ ʟʘʩʥʦʚʘʥ ʥʘ ʬʘʟʠ ʣʦʛʠʮʠ ʢʦʿʠ ʤʦʞʝ ʜʘ 

ʩʝ ʫʧʦʪʨʝʙʠ ʟʘ ʧʦʙʦˀʰʘˁʝ ʧʨʦʮʝʥʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʙʠʣʦ ʢʦʤ 

ʦʨʛʘʥʠʟʘʮʠʦʥʦʤ ʩʠʩʪʝʤʫ. Snieska (et al., 2013) ʿʝ ʠʥʪʝʛʨʠʩʘʦ ʨʘʟʣʠʯʠʪʝ 
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ʤʦʜʝʣʝ ʧʨʦʮʝʥʝ ʠ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʘʢʦ ʙʠ ʩʝ ʣʘʢʰʝ ʧʨʦʮʝʥʠʣʠ 

ʩʢʨʠʚʝʥʠ ʪʨʦʰʢʦʚʠ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. 

 

ʀʜʝʿʘ ʤʦʜʝʣʘ ʢʦʿʠ ʿʝ ʧʨʝʜʣʦʞʝʥ ʫ ʦʚʦʤ ʨʘʜʫ ʿʝʩʪʝ ʜʘ ʩʝ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ 

ʠʜʝʥʪʠʬʠʢʫʿʫ ʠ ʢʚʘʥʪʠʬʠʢʫʿʫ ʟʘ ʩʚʘʢʠ ʨʘʟʤʘʪʨʘʥʠ ʧʨʦʮʝʩ ʫ ʜʚʘ ʤʦʤʝʥʪʘ: ʩʪʚʘʨʥʠ 

ʩʘʜʘʰˁʠ (ʧʨʝ ʩʧʨʦʚʦʹʝˁʘ ʤʝʨʘ) ʠ ʦʯʝʢʠʚʘʥʠ ʙʫʜʫ˂ʠ (ʥʘʢʦʥ ʩʧʨʦʚʦʹʝˁʘ ʤʝʨʘ). 

ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʚʘ ʜʚʘ ʤʦʤʝʥʪʘ ʧʦʩʤʘʪʨʘ ʩʝ ʢʘʦ ʚʨʝʜʥʦʩʪ 

ʥʘʿʚʝ˂ʝʛ ʤʦʛʫ˂ʝʛ ʩʤʘˁʝˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʠ ʢʦʨʠʩʪʠ ʩʝ 

ʢʘʦ ʢʨʠʪʝʨʠʿʫʤ ʟʘ ʨʘʥʛʠʨʘˁʝ ʧʨʦʮʝʩʘ ʧʨʝʤʘ ˁʠʭʦʚʦʤ ʧʨʠʦʨʠʪʝʪʫ ʟʘ ʧʨʝʜʫʟʠʤʘˁʝ 

ʧʦʪʨʝʙʥʠʭ ʫʧʨʘʚˀʘʯʢʠʭ ʤʝʨʘ, ʦʜʥʦʩʥʦ ʤʝʨʘ ʧʦʙʦˀʰʘˁʘ. ʋ ʪʦʤ ʩʤʠʩʣʫ, 

ʤʦʛʫ˂ʥʦʩʪ ʚʝ˂ʝʛ ʩʤʘˁʝˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫʟ ʤʘˁʘ ʧʦʪʨʝʙʥʘ ʫʣʘʛʘˁʘ 

ʦʧʨʝʜʝˀʫʿʝ ʚʠʰʠ ʨʘʥʛ ʧʨʠʦʨʠʪʝʪʘ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʪʘʢʚʠʭ ʤʝʨʘ. 

 

ʇʦʪʨʝʙʥʝ ʤʝʨʝ ʩʝ ʩʧʨʦʚʦʜʝ ʥʘ ʙʘʟʠ ʧʨʝʪʧʦʩʪʘʚʢʝ PAF ʤʦʜʝʣʘ (ʩʣʠʢʘ 3.4) ʜʘ ˂ʝ: 

ʫʣʘʛʘˁʝ ʫ ʧʨʝʚʝʥʪʠʚʥʝ (P) ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ (A) ʩʤʘˁʠʪʠ ʪʨʦʰʢʦʚʝ ʠʥʪʝʨʥʠʭ 

ʠ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (iF, eF); ʜʘ ˂ʝ ʫʣʘʛʘˁʝ ʫ ʧʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ (P) 

ʩʤʘˁʠʪʠ ʪʨʦʰʢʦʚʝ ʧʨʦʮʝʥʝ (A); ʠ ʜʘ ˂ʝ ʫʣʘʛʘˁʝ ʫ ʪʨʦʰʢʦʚʝ ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (iF) ʩʤʘˁʠʪʠ ʪʨʦʰʢʦʚʝ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (eF), ʘ ʪʠʤʝ 

ʠ ʫʢʫʧʥʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ. ʆʥʦ ʰʪʦ ʩʝ ʟʘʧʨʘʚʦ ʜʦʛʘʹʘ ʿʝʩʪʝ ʜʘ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʥʝ ʢʚʘʣʠʪʝʪʘ ʧʦʚʝ˂ʘʚʘʿʫ ʚʝʨʦʚʘʪʥʦ˂ʫ ʨʘʥʠʿʝʛ ʦʪʢʨʠʚʘˁʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʩ 

ʮʠˀʝʤ ʩʧʨʝʯʘʚʘˁʘ ʜʘ ʦʥʝ ʜʦʚʝʜʫ ʜʦ ʥʝʫʩʘʛʣʘʰʝʥʦʛ ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ʙʠ ʤʦʛʘʦ 

ʩʪʠ˂ʠ ʜʦ ʢʦʨʠʩʥʠʢʘ (Kazaz et al., 2005). ʊʠʤʝ ʩʝ ʫʿʝʜʥʦ ʧʦʩʪʠʞʝ ʠ ʩʤʘˁʠʚʘˁʝ 

ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʆʚʦ ʪʘʢʦʹʝ ʟʥʘʯʠ ʜʘ ˂ʝ ʪʨʦʰʢʦʚʠ ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʙʠʪʠ ʤʘˁʠ ʦʥʜʘ ʢʘʜʘ ʩʫ ʪʨʦʰʢʦʚʠ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʚʝ˂ʠ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʦʜ ʧʨʝʚʝʥʪʠʚʥʠʭ ʘʢʪʠʚʥʦʩʪʠ ʦʯʝʢʫʿʝ ʩʝ ʜʘ ʨʝʟʫʣʪʫʿʫ ʤʘˁʠʤ 

ʙʨʦʿʝʤ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ, ʰʪʦ ˂ʝ ʩʤʘˁʠʪʠ ʪʨʦʰʢʦʚʝ ʢʦʿʠ ʩʝ ʚʝʟʫʿʫ ʟʘ ʧʦʿʘʚʫ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʊʘʢʦʹʝ, ʪʦ ʤʦʞʝ ʩʤʘˁʠʪʠ ʠ ʧʦʪʨʝʙʫ ʟʘ ʘʢʪʠʚʥʦʩʪʠʤʘ ʧʨʦʮʝʥʝ 

ʿʝʨ ʫ ʪʦʤ ʩʣʫʯʘʿʫ ʚʠʰʝ ʥʝ˂ʝ ʙʠʪʠ ʧʦʪʨʝʙʘʥ ʠʩʪʠ ʥʠʚʦ ʢʦʥʪʨʦʣʠʩʘˁʘ. ʉʪʦʛʘ, 

ʫʣʘʛʘˁʝ ʫ ʧʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʟʥʘʯʘʿʥʠʿʝʛ ʩʤʘˁʝˁʘ ʫʢʫʧʥʠʭ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʫʣʘʛʘˁʝ ʫ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ. Kiani (et al., 2009) 

ʿʝ ʧʨʠʢʘʟʘʦ ʤʝʹʫʩʦʙʥʝ ʦʜʥʦʩʝ ʧʦʤʝʥʫʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʨʦʟ 

ʧʦʟʥʘʪʫ Ăʋʟʨʦʯʥʫ ʧʝʪʫˀñ (ʝʥʛ. Causal loop) ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (ʩʣʠʢʘ 
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5.1). ʇʦʩʪʦʿʠ ʚʝʣʠʢʠ ʙʨʦʿ ʩʪʫʜʠʿʘ ʢʦʿʝ ʧʦʪʚʨʹʫʿʫ ʦʚʘʢʚʦ ʧʦʥʘʰʘˁʝ ʢʘʪʝʛʦʨʠʿʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʘ ʿʝʜʘʥ ʧʨʠʤʝʨ ʿʝ ʩʢʦʨʠʿʝ ʠʩʪʨʘʞʠʚʘˁʝ ʢʦʿʝ ʿʝ ʩʧʨʦʚʝʦ Al-

Dujaili (2013). 

 

ʊʨʦh ʢʦʚʠ 

ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘhʝʥʦʩʪʠ

ʊʨʦh ʢʦʚʠ 

ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘhʝʥʦʩʪʠʊʨʦh ʢʦʚʠ 

ʧʨʝʚʝʥʮʠʿʝ

ʊʨʦh ʢʦʚʠ 

ʧʨʦʮʝʥʝ

 

ʉʣʠʢʘ 5.1 

 ʋʟʨʦʯʥʘ ʧʝʪˀʘ (ʝʥʛ. Causal loop) ʢʘʪʝʛʦʨʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

(Kiani et al., 2009) 

 

ʊʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʫ PAF ʤʦʜʝʣʫ, ʫ ʦʢʚʠʨʫ ʪʨʦʰʢʦʚʘ ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫʢˀʫʯʫʿʫ 

ʧʨʝʚʝʥʪʠʚʥʝ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ, ʘʣʠ ʠʩʢˀʫʯʫʿʫ ʦʧʝʨʘʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ 

ʩʪʚʘʨʘˁʘ ʧʨʦʠʟʚʦʜʘ (Campanella, 1999). ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʫ ʧʨʝʜʣʦʞʝʥʦʤ ʤʦʜʝʣʫ 

ʧʨʠʤʝˁʝʥʘ PAF ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʩʚʝʜʝʥʘ ʥʘ ʥʠʚʦ ʧʨʦʮʝʩʘ, 

ʪʨʦʰʢʦʚʠ ʦʩʥʦʚʥʠʭ ʘʢʪʠʚʥʦʩʪʠ ʥʠʩʫ ʧʦʩʪʘʣʠ ʜʝʦ ʧʝʪˀʝ ʧʨʠʢʘʟʘʥʝ ʩʣʠʢʦʤ 5.1. 

ʆʩʠʤ ʪʦʛʘ, ʦʚʦ ʿʝ ʫʩʚʦʿʝʥʦ ʠ ʟʘʪʦ ʰʪʦ ʩʝ ʧʨʦʮʝʥʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʚʨʰʠ ʟʘ 

ʠʩʪʠ ʥʠʚʦ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʟʚʦʿʘ ʫ ʿʝʜʥʦʤ ʩʠʩʪʝʤʫ.  

 

ʉʣʠʢʘ 5.2 ʪʘʢʦʹʝ ʧʨʠʢʘʟʫʿʝ ʜʘ ʩʝ ʢʘʪʝʛʦʨʠʿʝ ʪʨʦʰʢʦʚʘ PAF ʤʦʜʝʣʘ ʥʘʜʦʛʨʘʹʫʿʫ ʥʘ 

ʦʩʥʦʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʩʪʚʘʨʘˁʘ ʠʟʣʘʟʘ ʩ ʮʠˀʝʤ ʜʘ ʩʝ ʧʦʚʝ˂ʘ ʚʝʨʦʚʘʪʥʦ˂ʘ ʩʪʚʘʨʘˁʘ 

ʫʩʘʛʣʘʰʝʥʦʛ ʠʟʣʘʟʘ (ʧʨʝʚʝʥʪʠʚʥʠ ʪʨʦʰʢʦʚʠ) ʠ ʚʝʨʦʚʘʪʥʦ˂ʘ ʙʣʘʛʦʚʨʝʤʝʥʦʛ 

ʦʪʢʨʠʚʘˁʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫʢʦʣʠʢʦ ʥʘʩʪʘʥʫ (ʪʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ), ʘ ʧʦʪʦʤ ʜʘ ʩʝ 

ʦʥʝ ʦʪʢʣʦʥʝ ʧʨʝ ʥʝʛʦ ʰʪʦ ʧʨʦʠʟʚʦʜ ʩʪʠʛʥʝ ʜʦ ʢʦʨʠʩʥʠʢʘ (ʪʨʦʰʢʦʚʠ ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ) ʠʣʠ ʥʘʢʦʥ ʪʦʛʘ (ʪʨʦʰʢʦʚʠ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ). 
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ʆʩʥʦʚʥʠ ʨʘʜ 

(ʧʨʚʠ ʧʫʪ)

ʇʨʝʚʝʥʪʠʚʥʠ 

ʇʨʦʮʝʥʝ

ʅʝʫʩʘʛʣʘhʝʥʦʩʪʠ

ʄʝʥʘ˅ʤʝʥʪ ʩʘ 

ʚʠh ʝ ʧʨʝʚʝʥʮʠʿʝ

ʄʘˁʝ ʧʨʦʮʝʥʘ

ɿʥʘʪʥʦ ʤʘˁʝ 

ʥʝʫʩʘʛʣʘhʝ-

ʥʦʩʪʠ

ɺʨʝʤʝ

ʊʨʦh ʢʦʚʠ 

ʢʚʘʣʠʪʝʪʘ

ʊʨʦh ʢʦʚʠ 

ʢʚʘʣʠʪʝʪʘ

ʈʘʜ/ʊʨʦh ʘʢ

ʀʥʠʮʠʨʘʥʝ ʥʦʚʝ 

ʘʢʪʠʚʥʦʩʪʠ

ʇʦʙʦˀ ʘhʥ 

ʦʩʥʦʚʥʠ ʨʘʜ 

ʊʨʝʥʫʪʥʦ 

ʩʪʘˁʝ

ʉʧʨʦʚʦ́ʝˁʝ 

ʧʦʙʦˀ ʘhˁʘ 

ʇʦʙʦˀ ʘhˁʝ ʢʚʘʣʠʪʝʪʘ 

& ʩʤʘˁʝˁʝ ʪʨʦh ʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ  

ʉʣʠʢʘ 5.2 

 ʉʪʨʫʢʪʫʨʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʙʦˀʰʘˁʝ ʢʚʘʣʠʪʝʪʘ 

(Juran, 1979) 

 

ɼʘˀʝ, ʙʠʪʥʦ ʟʘ ʧʨʠʤʝʥʫ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʜʣʦʞʝʥʦʛ ʫ ʦʚʦʤ ʨʘʜʫ ʿʝ ʠ 

ʜʘ ʩʝ, ʢʘʢʦ ʠʩʪʠʯʝ Campanella (1999), ʩʪʨʘʪʝʛʠʿʘ ʟʘ ʧʨʠʤʝʥʫ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʟʘʩʥʠʚʘ ʥʘ ʧʨʠʤʝʥʠ ʩʣʝʜʝ˂ʠʭ ʧʨʝʪʧʦʩʪʘʚʢʠ: 

Á ɿʘ ʩʚʘʢʫ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪ ʧʦʩʪʦʿʠ ʢˀʫʯʥʠ ʫʟʨʦʢ; 

Á ʅʘ ʦʚʝ ʫʟʨʦʢʝ ʿʝ ʤʦʛʫ˂ʝ ʧʨʝʚʝʥʪʠʚʥʦ ʜʝʣʦʚʘʪʠ; 

Á ʇʨʝʚʝʥʮʠʿʘ ʫʚʝʢ ʤʘˁʝ ʢʦʰʪʘ. 

 

ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʘʥʘʣʠʟʘ ʫʟʨʦʢʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʤʦʞʝ ʜʘ ʦʙʝʟʙʝʜʠ ʘʜʝʢʚʘʪʥʫ 

ʧʨʠʤʝʥʫ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (Campanella, 1999). ʉʪʦʛʘ, ʜʘˀʝ ʫ 

ʧʨʝʜʣʦʞʝʥʦʤ ʤʦʜʝʣʫ, ʠʟʙʦʨ ʛʨʫʧʝ ʧʨʝʚʝʥʪʠʚʥʠʭ ʠ/ʠʣʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ ʢʦʿʝ 

˂ʝ ʩʝ ʠʤʧʣʝʤʝʥʪʠʨʘʪʠ ʠʣʠ ʢʦʨʠʛʦʚʘʪʠ, ʦʜʥʦʩʥʦ ʧʦʙʦˀʰʘʪʠ, ʢʘʦ ʧʦʪʨʝʙʥʘ ʤʝʨʘ ʫ 

ʚʝʟʠ ʩʘ ʢʚʘʣʠʪʝʪʦʤ, ʚʨʰʠ˂ʝ ʩʝ ʥʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʫʟʨʦʢʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʆʚʘʢʚʘ 

ʘʥʘʣʠʟʘ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʩʝ ʜʦʥʝʩʫ ʦʜʣʫʢʝ ʦ ʪʦʤʝ ʢʦʿʝ ʠ ʢʘʢʚʝ ʩʫ ʧʨʝʚʝʥʪʠʚʥʝ ʠ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ ʧʦʪʨʝʙʥʝ ʠ ʫ ʢʦʿʦʿ ʤʝʨʠ ʦʥʝ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. 
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ʂʘʦ ʰʪʦ ʿʝ ʠʩʪʘʢʥʫʪʦ, ʦʩʥʦʚʘ ʥʘ ʢʦʿʦʿ ʧʦʯʠʚʘ ʨʘʟʚʠʿʝʥʠ ʤʦʜʝʣ ʿʝʩʪʝ ʠʜʝʿʘ 

ʧʨʦʮʝʩʥʦ-ʩʠʩʪʝʤʩʢʦʛ ʧʨʠʩʪʫʧʘ ʜʘ ʿʝʜʘʥ ʧʨʦʮʝʩ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʢʚʘʣʠʪʝʪ ʜʨʫʛʦʛ 

ʧʨʝʢʦ ʩʚʦʿʠʭ ʠʟʣʘʟʘ. ʆʚʦ ʟʥʘʯʠ ʜʘ ʪʨʦʰʢʦʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʿʝʜʥʦʛ ʧʨʦʮʝʩʘ ʥʝ 

ʪʨʝʙʘ ʩʚʦʜʠʪʠ ʩʘʤʦ ʥʘ ʦʥʝ ʢʦʿʠ ʩʝ ʛʝʥʝʨʠʰʫ ʫ ʩʘʤʦʤ ʪʦʤ ʧʨʦʮʝʩʫ ʥʝʛʦ ʿʝ ʧʦʪʨʝʙʥʦ 

ʫʢˀʫʯʠʪʠ ʠ ʦʥʝ ʢʦʿʠ ʥʘʩʪʘʿʫ ʫ ʜʨʫʛʠʤ ʧʨʦʮʝʩʠʤʘ ʢʦʿʠ, ʢʘʦ ʩʚʦʿʝ ʫʣʘʟʝ, ʢʦʨʠʩʪʝ 

ʠʟʣʘʟʝ ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ. ʆʚʦ ʩʝ ʜʝʰʘʚʘ ʢʘʜʘ ʩʝ ʥʝʫʩʘʛʣʘʰʝʥʠ ʠʟʣʘʟʠ ʠʟ 

ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʥʝ ʦʪʢʨʠʿʫ ʫʥʫʪʘʨ ˁʝʛʘ, ʥʝʛʦ ʩʝ ʧʨʝʥʝʩʫ ʫ ʥʘʨʝʜʥʝ ʧʨʦʮʝʩʝ ʠ 

ʫʪʠʯʫ ʥʘ ʜʘˀʝ ʩʪʚʘʨʘˁʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʢʨʦʟ ʪʝ ʧʨʦʮʝʩʝ. ɼʘʢʣʝ, ʰʪʦ ʩʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʦʪʢʨʠʿʫ ʢʘʩʥʠʿʝ ʫ ʦʚʘʢʚʠʤ ʥʠʟʦʚʠʤʘ ʫʪʠʮʘʿʘ ʧʨʦʮʝʩʘ, ʪʿ. ʰʪʦ 

ʙʣʠʞʝ ʫʧʦʪʨʝʙʠ ʧʨʦʠʟʚʦʜʘ ʦʜ ʩʪʨʘʥʝ ʢʦʨʠʩʥʠʢʘ, ʪʦ ʩʫ ʪʨʦʰʢʦʚʠ ʦʚʘʢʚʠʭ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʚʝ˂ʠ (Campanella, 1999), ʧʦʩʝʙʥʦ ʢʘʜʘ ʫʢˀʫʯʝ ʠ ʪʨʦʰʢʦʚʝ 

ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ.  

 

ʋ ʚʝʟʠ ʩʘ ʪʠʤ, ʩʣʠʢʘ 5.3 ʧʨʠʢʘʟʫʿʝ ʥʘʿʯʝʰ˂ʝ ʧʨʦʮʝʩʝ ʠ ʧʨʠʤʝʨ ʤʦʛʫ˂ʝ ʰʝʤʝ 

ˁʠʭʦʚʠʭ ʦʜʥʦʩʘ. ʉʚʘʢʘ ʦʨʛʘʥʠʟʘʮʠʿʘ, ʢʘʦ ʧʦʣʘʟʥʫ ʦʩʥʦʚʫ ʟʘ ʧʨʠʤʝʥʫ ʧʨʝʜʣʦʞʝʥʦʛ 

ʤʦʜʝʣʘ, ʤʦʨʘ ʜʘ ʫʩʪʘʥʦʚʠ ʩʦʧʩʪʚʝʥʫ ʰʝʤʫ ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʧʨʦʮʝʩʘ. ʉʘ ʥʘʚʝʜʝʥʝ 

ʩʣʠʢʝ ʩʝ ʤʦʞʝ ʟʘʧʘʟʠʪʠ ʜʘ ʿʝʜʘʥ ʧʨʦʮʝʩ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʚʠʰʝ ʜʨʫʛʠʭ ʧʨʦʮʝʩʘ, ʥʘ 

ʿʝʜʘʥ ʠʩʪʠ, ʘʣʠ ʠ ʥʘ ʨʘʟʣʠʯʠʪʝ ʥʘʯʠʥʝ, ʰʪʦ ʩʝ ʫ ʦʚʦʤ ʤʦʜʝʣʫ ʤʦʞʝ ʩʤʘʪʨʘʪʠ 

ʨʘʟʣʠʯʠʪʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʫʪʠʮʘʿʘ ʿʝʜʥʦʛ ʧʨʦʮʝʩʘ. ʅʘ ʧʨʠʤʝʨ, ʠʩʪʨʘʞʠʚʘˁʝ ʧʦʪʨʝʙʘ 

ʢʦʨʠʩʥʠʢʘ ʠʣʠ ʟʘʢʦʥʩʢʝ ʨʝʛʫʣʘʪʠʚʝ ʫʪʠʯʫ ʥʘ ʨʘʟʚʦʿ ʧʨʦʠʟʚʦʜʘ, ʰʪʦ ˂ʝ ʜʘˀʝ 

ʦʧʨʝʜʝʣʠʪʠ ʥʘʙʘʚʢʫ ʧʦʪʨʝʙʥʠʭ ʫʣʘʟʘ ʢʦʿʘ ˂ʝ ʫʪʠʮʘʪʠ ʥʘ ʧʨʦʠʟʚʦʜˁʫ, ʘ ʦʥʘ ˂ʝ, 

ʧʨʝʢʦ ʢʚʘʣʠʪʝʪʘ ʧʨʦʠʟʚʦʜʘ, ʫʪʠʮʘʪʠ ʥʘ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʧʨʠʣʠʢʦʤ 

ʫʧʦʪʨʝʙʝ ʧʨʦʠʟʚʦʜʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʦʙʫʢʘ ʟʘʧʦʩʣʝʥʠʭ ˂ʝ ʠʤʘʪʠ ʫʪʠʮʘʿʘ ʥʘ ʩʚʝ 

ʦʩʪʘʣʝ ʧʨʦʮʝʩʝ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ, ʠʪʜ.  
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ʆʙʫʢʘ ʟʘʧʦʩʣʝʥʠʭ

ʀʩʪʨʘʞʠʚʘˁʝ 

ʧʦʪʨʝʙʘ ʢʦʨʠʩʥʠʢʘ

ʅʘʙʘʚʢʘ 
ʀʥʬʦʨʤʘʮʠʦʥʦ-

ʢʦʤʫʥʠʢ. ʧʨʦʮʝʩʠ

ʇʨʦʜʘʿʘ ʇʨʦʠʟʚʦʜˁʘ 

ʇʨʘ˂ʝˁʝ ʟʘʢʦʥʩʢʝ 

ʨʝʛʫʣʘʪʠʚʝ

ʇʨʦʿʝʢʪʦʚʘˁʝ ʠ 

ʨʘʟʚʦʿ

ʋʧʦʪʨʝʙʘ 

ʧʨʦʠʟʚʦʜʘ

ʊʨʦh ʢʦʚʠ ʝʢʩʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘhʝʥʦʩʪʠ

ʊʨʦh ʢʦʚʠ ʠʥʪʝʨʥʠʭ 

ʥʝʫʩʘʛʣʘhʝʥʦʩʪʠ

 

ʉʣʠʢʘ 5.3  

ʐʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʤʦʛʫ˂ʝʛ ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʧʨʦʮʝʩʘ 

 

 

5.2. ʂʦʨʘʮʠ ʧʨʠʤʝʥʝ ʤʦʜʝʣʘ 

 

ʇʨʝʤʘ ʧʨʝʜʣʦʞʝʥʦʤ ʤʦʜʝʣʫ, ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʤʦʛʫ ʩʝ ʫʪʚʨʜʠʪʠ ʠ 

ʘʥʘʣʠʟʠʨʘʪʠ ʢʨʦʟ ʩʣʝʜʝ˂ʠ ʥʠʟ ʢʦʨʘʢʘ: 

I. ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ 

I.1. ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʘʢʪʠʚʥʦʩʪʠʤʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ 

I.2. ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʧʨʦʮʝʩʫ, ʧʦʩʤʘʪʨʘʥʠʭ ʢʨʦʟ ˁʝʛʦʚ ʫʪʠʮʘʿ ʥʘ   

      ʜʨʫʛʝ ʧʨʦʮʝʩʝ 

I.3. ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠʤʘ 

I.4. ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʝʣʝʤʝʥʪʠʤʘ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

II. ʋʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

III.  ɸʥʘʣʠʟʘ ʫʟʨʦʢʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ  

IV. ɼʝʬʠʥʠʩʘˁʝ ʧʦʪʨʝʙʥʠʭ ʤʝʨʘ  

V. ʋʪʚʨʹʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʝʜʫʟʝʪʠʭ ʤʝʨʘ 

VI. ʇʦʥʦʚʥʦ ʫʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

VII. ɸʥʘʣʠʟʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʝ 
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ʊʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʩʝ ʧʦʩʤʘʪʨʘʿʫ ʟʘ ʦʜʨʝʹʝʥʠ ʧʝʨʠʦʜ ʚʨʝʤʝʥʘ, ʟʘ 

ʩʪʚʘʨʘˁʝ FP ʙʨʦʿʘ ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ, ʨʘʩʧʦʜʝˀʝʥʠʭ ʫ D ʠʩʧʦʨʫʢʘ ʧʨʦʠʟʚʦʜʘ 

ʥʘʤʝˁʝʥʠʭ ʟʘ W ʢʦʨʠʩʥʠʢʘ. ɺʨʝʜʥʦʩʪ E, ʢʘʦ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ʧʦ 

ʿʝʜʥʦʿ ʠʩʧʦʨʫʮʠ, ʤʦʞʝ ʩʝ ʠʟʨʘʯʫʥʘʪʠ ʢʘʦ E=FP/D. ʆʚʠ, ʢʘʦ ʠ ʦʩʪʘʣʠ ʧʦʜʘʮʠ ʩʝ 

ʤʦʛʫ ʧʨʠʢʫʧˀʘʪʠ ʠʟ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʢʘʦ ʰʪʦ ʩʫ ʥʧʨ. ʬʠʥʘʥʩʠʿʩʢʠ 

ʠʟʚʝʰʪʘʿʠ, ʫʛʦʚʦʨʠ, ʧʨʠʿʝʤʥʠʮʝ, ʦʪʧʨʝʤʥʠʮʝ, ʠʟʚʝʰʪʘʿʠ ʦ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠʤʘ ʠ 

ʧʨʝʜʫʟʝʪʠʤ ʤʝʨʘʤʘ ʠ ʜʨ. 

 

I. ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ 

 

I.1. ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʘʢʪʠʚʥʦʩʪʠʤʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ 

 

ʇʦʯʝʪʥʠ ʢʦʨʘʢ ʧʨʠʤʝʥʝ ʤʦʜʝʣʘ ʧʦʜʨʘʟʫʤʝʚʘ ʠʜʝʥʪʠʬʠʢʦʚʘˁʝ ʩʚʠʭ ʘʢʪʠʚʥʦʩʪʠ 

(a1,é,aR) ʢʦʿʝ ʩʝ ʨʝʘʣʠʟʫʿʫ ʫʥʫʪʘʨ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʩʘʜʘʰˁʝʤ 

ʪʨʝʥʫʪʢʫ ʚʨʝʤʝʥʘ (ʢʦʣʦʥʘ Ăɸʢʪʠʚʥʦʩʪʠò, ʪʘʙʝʣʘ 5.1). ʀʟʥʦʩʝ ˁʠʭʦʚʠʭ ʪʨʦʰʢʦʚʘ 

ʧʦʪʨʝʙʥʦ ʿʝ ʥʘʚʝʩʪʠ ʫ ʢʦʣʦʥʘʤʘ ĂPò, ĂAò ʠʣʠ ĂBò, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʦʛʘ ʢʦʿʦʿ 

ʢʘʪʝʛʦʨʠʿʠ ʪʨʦʰʢʦʚʘ ʜʘʪʘ ʘʢʪʠʚʥʦʩʪ ʧʨʠʧʘʜʘ (P - ʧʨʝʚʝʥʪʠʚʥʘ ʘʢʪʠʚʥʦʩʪ, A - 

ʘʢʪʠʚʥʦʩʪ ʧʨʦʮʝʥʝ ʠʣʠ B - ʦʩʥʦʚʥʘ ʘʢʪʠʚʥʦʩʪ ʩʪʚʘʨʘˁʘ ʧʨʦʠʟʚʦʜʘ).  

 

ʊʘʙʝʣʘ 5.1 

ʇʦʜʘʮʠ ʦ ʘʢʪʠʚʥʦʩʪʠʤʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ  

 ʇʨʦʮʝʩ: ɺʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ: 

ʈɹ ɸʢʪʠʚʥʦʩʪʠ P  A B 

1. ɸʢʪʠʚʥʦʩʪ 1 (a1) Pa1*    

2. ɸʢʪʠʚʥʦʩʪ 2 (a2)  Aa2*   

é é    é 

r ɸʢʪʠʚʥʦʩʪ r (ar)   Bar*  

é é   é 

R ɸʢʪʠʚʥʦʩʪ R (aR)   BaR*  

* ʋ ʪʘʙʝʣʠ 5.1 ʿ ʝ ʧʨʠʢʘʟʘʥ ʩʣʫʯʘʿʥʠ ʧʨʠʤʝʨ ʢʘʪʝʛʦʨʠʟʘʮʠʿʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʤʘ P, A ʠ B 

ʢʘʪʝʛʦʨʠʿʘʤʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʉʚʘʢʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʤʦʨʘ ʜʘ ʠʟʚʨʰʠ ʦʚʫ 

ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ ʪʘʢʦ ʜʘ ʦʜʛʦʚʘʨʘ ˁʝʥʦʤ ʩʪʚʘʨʥʦʤ ʩʪʘˁʫ. 

 

ʇʨʠʣʠʢʦʤ ʫʪʚʨʹʠʚʘˁʘ ʪʨʦʰʢʦʚʘ ʟʘ ʩʚʘʢʫ ʘʢʪʠʚʥʦʩʪ, ʧʦʪʨʝʙʥʦ ʿʝ ʨʘʟʤʘʪʨʘʪʠ 

ʫʪʨʦʰʘʢ ʝʣʝʤʝʥʘʪʘ ʢʦʿʠ ʩʝ ʘʥʛʘʞʫʿʫ ʧʨʠʣʠʢʦʤ ˁʝʥʦʛ ʨʝʘʣʠʟʦʚʘˁʘ ʫ ʬʫʥʢʮʠʿʠ 
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ʩʪʚʘʨʘˁʘ ʿʝʜʥʦʛ ʠʟʣʘʟʘ ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʧʦʜ ʢʦʿʠʤ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ ʿʝʜʘʥ 

ʮʠʢʣʫʩ ʨʝʘʣʠʟʘʮʠʿʝ ʪʦʛ ʧʨʦʮʝʩʘ. ʊʦʤ ʧʨʠʣʠʢʦʤ ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ, ʢʘʢʦ ʿʝ 

ʠʩʪʘʢʥʫʪʦ ʫ ʫʚʦʜʥʠʤ ʧʦʩʪʘʚʢʘʤʘ ʤʦʜʝʣʘ, ʬʘʢʪʦʨʠ ʧʨʝʜʣʦʞʝʥʠ ʫ ʦʢʚʠʨʫ 

ʧʨʦʮʝʩʥʦʛ ʤʦʜʝʣʘ ʫ BS 6143 Part 1 (1990): ˀ ʫʜʩʢʠ ʨʝʩʫʨʩʠ, ʤʘʪʝʨʠʿʘʣ, ʦʧʨʝʤʘ ʠ 

ʦʢʨʫʞʝˁʝ. 

 

I.2. ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʧʨʦʮʝʩʫ, ʧʦʩʤʘʪʨʘʥʠʭ ʢʨʦʟ ˁʝʛʦʚ ʫʪʠʮʘʿ ʥʘ ʜʨʫʛʝ  

      ʧʨʦʮʝʩʝ 

 

ʋ ʦʚʦʤ ʢʦʨʘʢʫ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʝʧʦʟʥʘʪʠ ʰʪʘ ʿʝ ʦʩʥʦʚʥʠ ʠʟʣʘʟ ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ 

ʧʨʦʮʝʩʘ (ʪʘʙʝʣʘ 5.2) ʠ ʫ ʢʦʿʦʿ ʿʝ ʢʦʣʠʯʠʥʠ ʧʦʪʨʝʙʘʥ ʟʘ ʜʨʫʛʝ ʧʨʦʮʝʩʝ ʠ/ʠʣʠ 

ʢʦʨʠʩʥʠʢʝ (ʠ ʜʨʫʛʝ ʠʥʪʝʨʝʩʥʝ ʩʪʨʘʥʝ) ʢʦʿʠ ʠʭ ʢʦʨʠʩʪʝ.  

 

ʊʘʙʝʣʘ 5.2 

ʇʦʜʘʮʠ ʦ ʧʨʦʮʝʩʫ, ʧʦʩʤʘʪʨʘʥʠ ʢʨʦʟ ˁʝʛʦʚ ʫʪʠʮʘʿ ʥʘ ʜʨʫʛʝ ʧʨʦʮʝʩʝ 

ʀʟʣʘʟ ʠʟ ʧʨʦʮʝʩʘ:  

ʉʣʫʯʘʿʝʚʠ (ʥʠʟʦʚʠ) 

ʫʪʠʮʘʿʘ ʥʘ ʜʨʫʛʝ ʧʨʦʮʝʩʝ 
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ʪ
ʠ
ʯ
ʫ
 
ʩ
ʚ
ʠ
 

ʥ
ʝ
ʫ
ʩ
ʘ
ʛ

ʣ
ʘ
ʰ
ʝ
ʥ
ʠ

 

ʠ
ʟ
ʣ
ʘ
ʟ
ʠ
 
ʧ
ʨ
ʦ
ʮ
ʝ
ʩ
ʘ

 

ɹ
ʨ.
 ʠ
ʩ
ʧ
ʦ
ʨ
ʫ
ʢ
ʘ
 
ʥ
ʘ
 

ʢ
ʦ
ʿ
ʝ
 
ʫ
ʪ
ʠ
ʯ
ʫ
 
ʩ
ʚ
ʠ
 

ʥ
ʝ
ʫ
ʩ
ʘ
ʛ

ʣ
ʘ
ʰ
ʝ
ʥ
ʠ

 

ʠ
ʟ
ʣ
ʘ
ʟ
ʠ
 
ʧ
ʨ
ʦ
ʮ
ʝ
ʩ
ʘ

 
I1 
ʇʨʦʮʝʩ11, ʇʨʦʮʝʩ 12,..., 

ʇʨʦʮʝʩ 1X1 
M1 FP1 L1= 

FP1/M1 

N1 S1= 

L1ĀN1 

D1= 

S1/E 

I2 
ʇʨʦʮʝʩ 21, ʇʨʦʮʝʩ 22,é, 

ʇʨʦʮʝʩ 2X2 
M2 FP2 L2= 

FP2/M2 

N2 S2= 

L2ĀN2 

D2= 

S2/E 

é é é é é é é é 

Iz 
ʇʨʦʮʝʩ z1, ʇʨʦʮʝʩ z2,é, 

ʇʨʦʮʝʩ zXz 
Mz FPz Lz= 

FPz/Mz 

Nz Sz= 

LzĀNz 

Dz= 

Sz/E 

é é é é é é é é 

IZ 
ʇʨʦʮʝʩ Z1, ʇʨʦʮʝʩ Z2,é, 

ʇʨʦʮʝʩ ZXZ 
MZ FPZ LZ= 

FPZ/MZ 

NZ SZ= 

LZĀNZ 

DZ= 

SZ/E 

* ɻʇ ï ɻʦʪʦʚʠ ʧʨʦʠʟʚʦʜʠ 
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ʇʨʝʤʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʦʤ ʠʟʣʘʟʫ ʠʟ ʧʨʦʮʝʩʘ, ʥʘ ʙʘʟʠ ʰʝʤʝ ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʧʨʦʮʝʩʘ 

(ʦʧʠʩʘʥʝ ʩʣʠʢʦʤ 5.3), ʧʦʪʨʝʙʥʦ ʿʝ ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʧʨʦʮʝʩʝ ʥʘ ʢʦʿʝ ʫʪʠʯʝ 

ʧʦʩʤʘʪʨʘʥʠ ʧʨʦʮʝʩ (ʢʦʣʦʥʘ Ăʉʣʫʯʘʿʝʚʠ (ʥʠʟʦʚʠ) ʫʪʠʮʘʿʘ ʥʘ ʜʨʫʛʝ ʧʨʦʮʝʩʝñ, ʪʘʙʝʣʘ 

5.2). ʇʨʠ ʪʦʤʝ, ʢʘʢʦ ʿʝ ʦʧʠʩʘʥʦ ʫ ʫʚʦʜʥʠʤ ʧʦʩʪʘʚʢʘʤʘ ʤʦʜʝʣʘ, ʤʦʞʝ ʧʦʩʪʦʿʘʪʠ 

ʚʠʰʝ ʩʣʫʯʘʿʝʚʘ (ʥʠʟʦʚʘ) ʫʪʠʮʘʿʘ ʠ ʦʥʠ ʩʫ ʦʟʥʘʯʝʥʠ ʩʘ I1,é,IZ. ʀʟ ʪʘʙʝʣʝ 5.2 

ʚʠʜʠʤʦ ʜʘ, ʟʘ Iz ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ, ʥʠʟ ʯʠʥʝ ʧʨʦʮʝʩʠ z1,...,zXz, ʢʦʿʠ ʩʝ ʥʘʜʦʛʨʘʹʫʿʫ ʥʘ 

ʧʦʩʤʘʪʨʘʥʠ ʧʨʦʮʝʩ, ʢʘʩʥʠʿʝ ʦʟʥʘʯʝʥ ʩʘ z0. ʇʦʩʤʘʪʨʘʥʠ ʧʨʦʮʝʩ ʿʝ, ʟʘʧʨʘʚʦ, 

ʧʦʯʝʪʥʠ ʧʨʦʮʝʩ ʩʚʘʢʦʛ ˁʝʛʦʚʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ. ɿʘ ʩʚʘʢʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ, ʧʦʪʨʝʙʥʦ 

ʿʝ ʟʘʙʝʣʝʞʠʪʠ ʧʦʜʘʪʢʝ ʦ ʫʢʫʧʥʦ ʧʦʪʨʝʙʥʦʤ ʙʨʦʿʫ ʠʟʣʘʟʘ ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ 

(ʙʨʦʫʿ ʮʠʢʣʫʩʘ ʨʝʘʣʠʟʘʮʠʿʝ ʪʦʛ ʧʨʦʮʝʩʘ): M1,é,MZ. ʇʦʪʦʤ ʩʝ ʦʜʨʝʹʫʿʝ ʤʘʢʩʠʤʘʣʘʥ 

ʙʨʦʿ ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ʥʘ ʢʦʿʝ ʩʚʠ ʪʠ ʠʟʣʘʟʠ (M1,é,MZ) ʤʦʛʫ ʠʤʘʪʠ ʫʪʠʮʘʿʘ, ʫ 

ʩʚʘʢʦʤ ʦʜ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ ʧʦʩʝʙʥʦ. ʄʘʢʩʠʤʘʣʘʥ ʙʨʦʿ ʦʚʘʢʚʠʭ ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ, 

ʟʘ ʨʘʟʣʠʯʠʪʝ ʩʣʫʯʘʿʝʚʝ ʫʪʠʮʘʿʘ, ʙʝʣʝʞʠ ʩʝ ʦʟʥʘʢʘʤʘ FP1,é,FPZ. ɿʘʪʠʤ ʩʝ ʙʝʣʝʞʠ 

ʙʨʦʿ ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ʥʘ ʯʠʿʠ ˂ʝ ʦʩʪʚʘʨʝʥʠ ʢʚʘʣʠʪʝʪ ʠʤʘʪʠ ʫʪʠʮʘʿʘ ʿʝʜʘʥ ʠʟʣʘʟ 

ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ (L1,é,LZ). ʋʢʦʣʠʢʦ ʩʝ ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʧʝʨʠʦʜ ʚʨʝʤʝʥʘ 

(ʥʧʨ. ʛʦʜʠʥʫ ʜʘʥʘ) ʦʩʪʚʘʨʠ Mz ʙʨʦʿ ʠʟʣʘʟʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʩ ʮʠˀʝʤ 

ʨʝʘʣʠʟʘʮʠʿʝ Iz ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʠ ʘʢʦ ʨʝʘʣʠʟʘʮʠʿʘ Mz ʙʨʦʿʘ ʠʟʣʘʟʘ ʧʦʩʤʘʪʨʘʥʦʛ 

ʧʨʦʮʝʩʘ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʢʚʘʣʠʪʝʪ FPz ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ (ʜʠʨʝʢʪʥʦ ʠʭ ʩʪʚʘʨʘʿʫ˂ʠ 

ʠʣʠ ʠʥʜʠʨʝʢʪʥʦ ʫʪʠʯʫ˂ʠ ʥʘ ˁʠʭʦʚ ʢʚʘʣʠʪʝʪ ʠʣʠ ʢʦʣʠʯʠʥʫ), ʪʘʜʘ ʿʝ Lz=FPz/Mz. 

ʇʦʪʦʤ ʿʝ ʧʦʪʨʝʙʥʦ ʟʘʙʝʣʝʞʠʪʠ ʧʦʜʘʪʢʝ ʦ ʙʨʦʿʫ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʠʟ 

ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ (N1,...,NZ), ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʠ ʟʘ ʩʚʘʢʠ ʩʣʫʯʘʿ 

ʫʪʠʮʘʿʘ, ʘ ʥʘ ʦʩʥʦʚʫ ʧʨʝʪʭʦʜʥʠʭ ʧʦʜʘʪʘʢʘ ʦ ʪʦʤ ʧʨʦʮʝʩʫ. ʀʟʣʘʟ ʠʟ ʧʨʦʮʝʩʘ ʤʦʞʝ 

ʙʠʪʠ ʥʘ ʦʜʨʝʹʝʥʦʤ ʥʠʚʦʫ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʰʪʦ ʩʝ ʪʘʢʦʹʝ ʤʦʞʝ ʫʟʝʪʠ ʫ ʦʙʟʠʨ, 

ʧʦʥʜʝʨʠʩʘˁʝʤ Nz ʚʨʝʜʥʦʩʪʠ ʥʘ ʦʩʥʦʚʫ ʧʨʦʮʝʥʪʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʿʝʜʠʥʠʮʘ ʫ 

ʦʢʚʠʨʫ ʿʝʜʥʦʛ ʠʟʣʘʟʘ, ʢʘʦ ʮʠʢʣʫʩʘ ʨʝʘʣʠʟʘʮʠʿʝ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ. ʇʨʠ ʪʦʤʝ, 

ʙʝʣʝʞʝ ʩʝ ʩʘʤʦ ʥʝʫʩʘʛʣʘʰʝʥʠ ʠʟʣʘʟʠ ʢʦʿʠ ʩʫ ʨʝʟʫʣʪʘʪ ʦʜʚʠʿʘˁʘ ʧʦʩʤʘʪʨʘʥʦʛ 

ʧʨʦʮʝʩʘ. ɹʨʦʿ ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ʥʘ ʢʦʿʝ ʙʠ ʠʤʘʣʠ ʫʪʠʮʘʿʘ ʩʚʠ ʥʝʫʩʘʛʣʘʰʝʥʠ 

ʠʟʣʘʟʠ ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʫ z-ʪʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ ʦʟʥʘʯʝʥ ʿʝ ʩʘ Sz ʠ 

ʠʟʨʘʯʫʥʘʪ ʿʝ ʢʘʦ Sz=LzĀNz, ʘ ʢʦʨʠʩʪʠ ʩʝ ʧʨʠʣʠʢʦʤ ʨʘʯʫʥʘˁʘ ʪʨʦʰʢʦʚʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. Sz ʚʨʝʜʥʦʩʪ ʿʝ ʪʘʢʦʹʝ ʧʦʪʨʝʙʥʦ ʠʩʢʘʟʘʪʠ ʠ ʧʨʝʢʦ ʙʨʦʿʘ ʠʩʧʦʨʫʢʘ 

(Dz), ʛʜʝ ʿʝ Dz=Sz/E. E ʿʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ʧʦ ʿʝʜʥʦʿ ʠʩʧʦʨʫʮʠ 

ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ˁʠʭʦʚʦʤ ʢʦʨʠʩʥʠʢʫ. 
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I.3. ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠʤʘ 

 

ɿʘ ʩʚʘʢʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ (I1,é,IZ), ʧʦʪʨʝʙʥʦ ʿʝ ʟʘʙʝʣʝʞʠʪʠ ʧʦʜʘʪʢʝ ʦ ʨʘʩʧʦʜʝʣʠ 

ʫʢʫʧʥʦʛ ʙʨʦʿʘ ˁʠʭʦʚʠʭ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ (Nz) ʧʨʝʤʘ ʤʝʩʪʫ ˁʠʭʦʚʦʛ 

ʫʦʯʘʚʘˁʘ: 
z0 z1 , ,...,N N

z  zx ,N  ʢʘʦ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʫ ʪʘʙʝʣʠ 5.3. 

 

ʊʘʙʝʣʘ 5.3 

ʇʦʜʘʮʠ ʦ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠʤʘ 

ʅʝʫʩʘʛʣʘʰʝʥʠ 

ʠʟʣʘʟʠ ʠʟ ʧʨʦʮʝʩʘ: 
ʉʣʫʯʘʿ ʫʪʠʮʘʿʘ: I1 ʉʣʫʯʘʿ ʫʪʠʮʘʿʘ: IZ 

ɹʨ. ʥʝʫʩʘʛʣʘ-

ʰʝʥʠʭ ʠʟʣʘʟʘ   
N N1 NZ 

 1* 2* 3* 4* 1* 2* 3* 4* 

ɹʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ 

ʠʟʣʘʟʘ  ʦʪʢʨʠʚʝʥʠʭ 

ʫ ʦʢʚʠʨʫ 

ʧʦʩʤʘʪʨʘʥʦʛ 

ʧʨʦʮʝʩʘ (Nz0)               

N10 

1

10 
N

N
 

 

KT110 NKT1.10 NZ0 Z0

Z

 
N

N
 

 

KT1Z0 NKT1.Z0 

é é   é é 

KTY 10 NKTY.10   KTYZ0 NKTY. Z0 

ɹʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ 

ʠʟʣʘʟʘ  ʦʪʢʨʠʚʝʥʠʭ 

ʫ ʦʢʚʠʨʫ ʧʨʚʦʛ 

ʧʨʦʮʝʩʘ ʫ ʦʢʚʠʨʫ Iz 

ʥʠʟʘ ʫʪʠʮʘʿʘ (Nz1) 

N11 

1

11 
N

N
 KT111 NKT1.11 NZ1 Z1

Z

 
N

N
 

 

KT1Z1 NKT1. Z1 

é é   é é 

KTY 11 NKTY.11   KTYZ1 NKTY. Z1 

ɹʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ 

ʠʟʣʘʟʘ  ʦʪʢʨʠʚʝʥʠʭ 

ʫ ʦʢʚʠʨʫ ʜʨʫʛʦʛ 

ʧʨʦʮʝʩʘ ʫ ʦʢʚʠʨʫ Iz 

ʥʠʟʘ ʫʪʠʮʘʿʘ (Nz2) 

N12 

1

12 
N

N
 KT112 NKT1.12 NZ2 Z2

Z

 
N

N
 KT1Z2 NKT1. Z2 

é é   é é 

KTY 12 NKTY.12   KTYZ2 NKTY. Z2 

... é    é    

ɹʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ 

ʠʟʣʘʟʘ  ʦʪʢʨʠʚʝʥʠʭ 

ʫ ʦʢʚʠʨʫ ʧʦʩʣʝʜˁʝʛ 

ʧʨʦʮʝʩʘ ʫ ʦʢʚʠʨʫ Iz 

ʥʠʟʘ ʫʪʠʮʘʿʘ (NzXz) 

11X  N

 
1

1

1X
 
N

N

 

11X  KT1  
1KT1.1X  N

 

ZZX  N

 
Z

Z

ZX
 
N

N

 

ZZX  KT1

 

ZZXKT1.  N

 

é é   é é 

11X  KTY

 
1KTY.1X  N

 

  
ZZX  KTY

 

ZKTY.ZX  N

 

ɹʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ 

ʠʟʣʘʟʘ  ʦʪʢʨʠʚʝʥʠʭ 

ʪʦʢʦʤ ʫʧʦʪʨʝʙʝ 

ʧʨʦʠʟʚʦʜʘ (NzU)               

N1U 

1

1U 
N

N

 

 

- - NZU 

Z

ZU 
N

N
 

 

- - 

* 1 ï ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʨʝʤʘ ʤʝʩʪʫ ʦʪʢʨʠʚʘˁʘ ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ; 

2 ï % ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʨʝʤʘ ʤʝʩʪʫ ʦʪʢʨʠʚʘˁʘ ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ; 3 ï 

ʦʟʥʘʢʘ ʢʦʥʪʨʦʣʥʝ ʪʘʯʢʝ; 4 ï ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʦʪʢʨʠʚʝʥʠʭ ʫ ʧʦʩʤʘʪʨʘʥʦʿ 

ʢʦʥʪʨʦʣʥʦʿ ʪʘʯʢʠ 
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ʂʘʦ ʰʪʦ ʩʝ ʚʠʜʠ ʠʟ ʪʘʙʝʣʝ 5.3, ʧʦʪʝʥʮʠʿʘʣʥʘ ʤʝʩʪʘ ʫʦʯʘʚʘˁʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʩʫ 

ʧʨʦʮʝʩʠ ʠʟ ʧʦʩʤʘʪʨʘʥʠʭ ʥʠʟʦʚʘ ʫʪʠʮʘʿʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʫʧʦʪʨʝʙʫ ʧʨʦʠʟʚʦʜʘ ʢʦʿʘ ʩʝ 

ʥʘʣʘʟʠ ʥʘ ʢʨʘʿʫ ʩʚʘʢʦʛ ʥʠʟʘ (ʩʣʫʯʘʿʘ) ʫʪʠʮʘʿʘ. ʆʚʘ ʚʨʝʜʥʦʩʪ ʩʝ ʪʘʢʦʹʝ ʧʨʠʢʘʟʫʿʝ ʠ 

ʧʨʦʮʝʥʪʫʘʣʥʦ, ʫ ʦʜʥʦʩʫ ʥʘ ʫʢʫʧʘʥ ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ 

ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ. ʋʢʦʣʠʢʦ ʧʦʩʪʦʿʝ ʢʦʥʪʨʦʣʥʝ ʪʘʯʢʝ, ʦʟʥʘʯʝʥʝ ʩʘ 
zzxKT1 ,é,

zzxKTY , 

ʫʥʫʪʘʨ xz-ʪʦʛ ʧʨʦʮʝʩʘ Iz ʥʠʟʘ ʫʪʠʮʘʿʘ, ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʙʫʜʫ ʫʢˀʫʯʝʥʝ ʢʘʦ 

ʧʦʪʝʥʮʠʿʘʣʥʘ ʤʝʩʪʘ ʫʦʯʘʚʘˁʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ɹʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ 

ʦʪʢʨʠʚʝʥʠʭ ʫ ʩʚʘʢʦʿ ʦʜ ʢʦʥʪʨʦʣʥʠʭ ʪʘʯʘʢʘ ʫʥʫʪʘʨ xz-ʪʦʛ ʧʨʦʮʝʩʘ Iz ʥʠʟʘ ʫʪʠʮʘʿʘ 

ʦʟʥʘʯʝʥ ʿʝ ʩʘ 
zKT1.zxN ,é,

zKTY.zxN . 

 

I.4. ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʝʣʝʤʝʥʪʠʤʘ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

 

ɿʘ ʩʚʘʢʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ (I1,é,IZ), ʪʿ. ʟʘ ʩʚʘʢʠ ʧʨʦʮʝʩ (z0,é,zXz) ʫʥʫʪʘʨ 

ʧʦʩʤʘʪʨʘʥʦʛ Iz ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʧʨʝʧʦʟʥʘʪʠ ʠʥʪʝʨʥʝ ʠ ʝʢʩʪʝʨʥʝ 

ʪʨʦʰʢʦʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʪʘʙʝʣʘ 5.4). ʉʪʦʛʘ, ʟʘ ʩʚʘʢʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ, ʢˀʫʯʥʝ 

ʨʝʣʝʚʘʥʪʥʝ ʠʥʪʝʨʝʩʥʝ ʩʪʨʘʥʝ (SHz1,é,SHzG) ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʪʘʢʦʹʝ ʪʨʝʙʘ 

ʜʘ ʙʫʜʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ, ʨʘʜʠ ʧʦʪʧʫʥʠʿʝʛ ʩʘʛʣʝʜʘʚʘˁʘ ʪʨʦʰʢʦʚʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʨʘʟʤʘʪʨʘˁʘ ʤʦʛʫ˂ʝʛ ʫʪʠʮʘʿʘ ʠʥʪʝʨʝʩʥʠʭ 

ʩʪʨʘʥʘ ʥʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, ʢʘʢʦ ʿʝ ʠʩʪʘʢʥʫʪʦ ʧʨʝʪʭʦʜʥʦ ʫ ʨʘʜʫ. 

 

ʂʘʜʘ ʿʝ ʨʝʯ ʦ ʪʨʦʰʢʦʚʠʤʘ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (iF): ʦʚʠ ʪʨʦʰʢʦʚʠ ʩʝ ʟʘ xz-

ʪʠ ʧʨʦʮʝʩ ʫʥʫʪʘʨ Iz ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ ʨʘʯʫʥʘʿʫ ʧʨʝʤʘ ʿʝʜʥʘʯʠʥʠ 
z z  zx .NiF  (ʿʝʜʥʘʯʠʥʠ 

5.8, ʧʨʠʢʘʟʘʥʦʿ ʫ ʩʣʝʜʝ˂ʝʤ ʢʦʨʘʢʫ). ɿʘ ʧʦʯʝʪʥʠ ʧʨʦʮʝʩ Iz ʥʠʟʘ ʫʪʠʮʘʿʘ, ʦʚʠ 

ʪʨʦʰʢʦʚʠ ʩʝ ʨʘʯʫʥʘʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʪʦʛ ʧʨʦʮʝʩʘ (Nz). ɿʘ 

ʦʩʪʘʣʝ ʧʨʦʮʝʩʝ ʧʦʩʤʘʪʨʘʥʦʛ ʥʠʟʘ ʫʪʠʮʘʿʘ, ʦʚʠ ʪʨʦʰʢʦʚʠ ʩʝ ʨʘʯʫʥʘʿʫ ʟʘ ʙʨʦʿ 

ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʪʠʭ ʧʨʦʮʝʩʘ ʢʦʿʠ ʥʘʩʪʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʧʦʿʘʚʝ Nz 

ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʦʯʝʪʥʦʛ ʧʨʦʮʝʩʘ ʪʦʛ ʥʠʟʘ ʫʪʠʮʘʿʘ. ʀʟʥʦʩʠ ʜʠʨʝʢʪʥʠʭ 

ʪʨʦʰʢʦʚʘ ʩʝ ʙʝʣʝʞʝ ʫ ʦʢʚʠʨʫ ʧʦʩʤʘʪʨʘʥʝ ʪʘʙʝʣʝ ʢʘʦ 
z zzx .N)(RWiF . ʂʘʢʦ ʿʝ 

ʦʙʿʘʰˁʝʥʦ ʫ ʫʚʦʜʥʠʤ ʧʦʩʪʘʚʢʘʤʘ ʤʦʜʝʣʘ, ʦʚʠ ʪʨʦʰʢʦʚʠ ʥʘʩʪʘʿʫ ʟʙʦʛ ʦʪʢʣʘˁʘˁʘ 

ʦʪʢʨʠʚʝʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ ʠ ʢʘʦ ʪʘʢʚʠ, ʢʘʦ ʤʠʥʠʤʫʤ, 

ʦʙʫʭʚʘʪʘʿʫ ʧʦʥʦʚʥʦ ʦʙʘʚˀʘˁʝ ʜʝʣʘ ʠʣʠ ʩʚʠʭ ʘʢʪʠʚʥʦʩʪʠ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ. ʉ 

ʜʨʫʛʝ ʩʪʨʘʥʝ, ʠʥʜʠʨʝʢʪʥʠ ʪʨʦʰʢʦʚʠ ʩʝ ʤʦʛʫ ʠʟʨʘʟʠʪʠ ʢʘʦ ʥʝʦʩʪʚʘʨʝʥʘ ʚʨʝʜʥʦʩʪ 
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ʢʦʿʘ ʙʠ ʩʝ ʦʩʪʚʘʨʠʣʘ ʜʘ ʩʝ ʧʨʦʠʟʚʝʣʘ ʧʣʘʥʠʨʘʥʘ ʢʦʣʠʯʠʥʘ ʧʨʦʠʟʚʦʜʘ, ʜʘ ʩʝ 

ʝʣʝʤʝʥʪ ʢʦʿʠ ʿʝ ʫʟʨʦʢʦʚʘʦ ʦʚʝ ʪʨʦʰʢʦʚʝ (ʥʧʨ. ʟʘʩʪʦʿ ʫ ʧʨʦʠʟʚʦʜˁʠ) ʥʠʿʝ ʜʝʩʠʦ. 

ʀʟʥʦʩʠ ʠʥʜʠʨʝʢʪʥʠʭ iF ʪʨʦʰʢʦʚʘ ʟʘ ʿʝʜʘʥ ʮʠʢʣʫʩ ʨʝʘʣʠʟʘʮʠʿʝ xz-ʪʦʛ ʧʨʦʮʝʩʘ 

ʫʥʫʪʘʨ Iz ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ ʩʝ, ʫ ʦʢʚʠʨʫ ʧʨʠʧʘʜʘʿʫ˂ʝ ʢʦʣʦʥʝ ʪʘʙʝʣʝ 5.4, ʥʘʚʦʜʝ ʩʘ 

ˁʝʥʝ ʣʝʚʝ ʩʪʨʘʥʝ, ʰʪʦ ʿʝ ʦʟʥʘʯʝʥʦ ʩʘ 
z  zx .1iF ,é,

z  zx .HiF . ɳʠʭʦʚʠ ʠʟʥʦʩʠ, ʢʦʿʠ ʥʘʩʪʘʿʫ 

ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʧʦʿʘʚʝ Nz ʙʨʦʿʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ, ʥʘʚʝʜʝʥʠ ʩʫ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ 

ʠʩʪʝ ʢʦʣʦʥʝ, ʰʪʦ ʿʝ ʦʟʥʘʯʝʥʦ ʩʘ 
z zzx .1.N  iF ,é,

z zzx .H.N  iF . 

   

 

ʂʘʜʘ ʿʝ ʨʝʯ ʦ ʪʨʦʰʢʦʚʠʤʘ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʝF): ʨʘʯʫʥʘʿʫ ʩʝ ʧʨʝʤʘ 

ʿʝʜʥʘʯʠʥʠ 
zzU.N  eF  (ʿʝʜʥʘʯʠʥʠ 5.16, ʦʙʿʘʰˁʝʥʦʿ ʫ ʥʘʨʝʜʥʦʤ ʢʦʨʘʢʫ). ɼʠʨʝʢʪʥʠ 

ʪʨʦʰʢʦʚʠ ʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʩʫ ʦʟʥʘʯʝʥʠ ʩʘ 
zzg .N)eF(SH ʠ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʘʢʪʠʚʥʦʩʪʠ 

ʦʪʢʣʘˁʘˁʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʦʪʢʨʠʚʝʥʠʭ ʠʟʚʘʥ ʩʠʩʪʝʤʘ. ʈʘʯʫʥʘʿʫ ʩʝ ʟʘ ʙʨʦʿ 

ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ʫʟʨʦʢʦʚʘʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʠʤ ʠʟʣʘʟʠʤʘ 

ʧʦʯʝʪʥʦʛ ʧʨʦʮʝʩʘ, ʫ ʦʢʚʠʨʫ ʩʚʘʢʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʧʦʩʤʘʪʨʘʥʠʭ ʢʨʦʟ ʧʨʦʩʝʯʘʥ 

ʙʨʦʿ ʠʩʧʦʨʫʢʘ (Dz). ʇʨʠ ʪʦʤʝ, ʙʨʦʿ ʠʩʧʦʨʫʢʘ ʧʦʜʨʘʟʫʤʝʚʘ ʿʝʜʘʥ ʠʣʠ ʚʠʰʝ ʧʨʦʮʝʩʘ 

ʧʦʩʪʫʧʘˁʘ ʩʘ ʧʨʠʛʦʚʦʨʠʤʘ, ʫʧʫ˂ʝʥʠʤ ʦʜ ʩʪʨʘʥʝ ʠʥʪʝʨʝʩʥʠʭ ʩʪʨʘʥʘ ʦʟʥʘʯʝʥʠʭ ʩʘ 

SHzg. ʀʥʜʠʨʝʢʪʥʠ ʪʨʦʰʢʦʚʠ ʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʤʦʛʫ ʩʝ ʠʩʢʘʟʘʪʠ ʢʘʦ ʥʝʦʩʪʚʘʨʝʥʘ 

ʚʨʝʜʥʦʩʪ (ʥʧʨ. ʥʝʦʩʪʚʘʨʝʥʠ ʧʨʠʭʦʜ) ʢʦʿʘ ʩʝ ʜʦʚʦʜʠ ʫ ʚʝʟʫ ʩʘ ʙʨʦʿʝʤ ʛʦʪʦʚʠʭ 

ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ʙʠ ʩʝ ʤʦʛʣʠ ʧʨʦʠʟʚʝʩʪʠ ʜʘ ʩʝ ʝʣʝʤʝʥʘʪ ʢʦʿʠ ʿʝ ʫʟʨʦʢʦʚʘʦ ʦʚʘʿ 

ʪʨʦʰʘʢ (ʥʧʨ. ʛʫʙʠʪʘʢ ʢʦʨʠʩʥʠʢʘ) ʥʠʿʝ ʜʝʩʠʦ. ʆʥʠ ʩʫ ʚʝʟʘʥʠ ʟʘ ʙʨʦʿ ʢʦʨʠʩʥʠʢʘ ʥʘ 

ʢʦʿʝ ʩʝ ʫʪʠʯʝ ʥʝʫʩʘʛʣʘʰʝʥʠʤ ʧʨʦʠʟʚʦʜʠʤʘ, ʧʨʠ ʯʝʤʫ ʩʝ ʪʨʦʰʘʢ ʛʫʙʠʪʢʘ ʿʝʜʥʦʛ 

ʢʦʨʠʩʥʠʢʘ ʤʦʞʝ ʠʩʢʘʟʘʪʠ ʧʨʝʢʦ ʦʜʥʦʩʘ Q/W. ɿʘ Iz ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ, ʠʟʥʦʩʠ 

ʠʥʜʠʨʝʢʪʥʠʭ eF ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ʿʝʜʥʦʤ ʠʩʧʦʨʫʢʦʤ ʧʨʦʠʟʚʦʜʘ ʩʝ, ʫ 

ʦʢʚʠʨʫ ʧʨʠʧʘʜʘʿʫ˂ʝ ʢʦʣʦʥʝ ʪʘʙʝʣʝ 5.4, ʥʘʚʦʜʝ ʩʘ ˁʝʥʝ ʣʝʚʝ ʩʪʨʘʥʝ 

(eFzU.1,é,eFzU.D). ɳʠʭʦʚʠ ʠʟʥʦʩʠ ʟʘ ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʩʧʦʨʫʢʘ ʢʦʝʿ ʩʫ 

ʧʦʩʣʝʜʠʮʘ ʧʦʿʘʚʝ Nz ʙʨʦʿʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ, ʥʘʚʝʜʝʥʠ ʩʫ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ 

ʠʩʪʝ ʢʦʣʦʥʝ, ʰʪʦ ʿʝ ʦʟʥʘʯʝʥʦ ʩʘ 
zzU.1.N  eF ,é,

zzU.D.N  eF . 
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ʊʘʙʝʣʘ 5.4 

ʇʦʜʘʮʠ ʦ ʝʣʝʤʝʥʪʠʤʘ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʊʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʉʣʫʯʘʿ ʫʪʠʮʘʿʘ: I1 ʉʣʫʯʘʿ ʫʪʠʮʘʿʘ: IZ 

SH11,é, SH1G SHZ1,é, SHZG 

iF 

  

 

ɼʠʨʝʢʪʥʠ (ʟʘ z0) 
1.N10)iF(RW  

Z.NZ0)iF(RW  

ɼʠʨʝʢʪʥʠ (ʟʘ z1) 
1.N11)iF(RW  

Z.NZ1)iF(RW   

é é é 

ɼʠʨʝʢʪʥʠ (ʟʘ zXz) 
1 1.N1X )iF(RW  

Z Z.NZX )iF(RW  

ʀʥʜʠʨʝʢʪʥʠ (ʟʘ z0) iF10.1 
110.1.NiF  iFZ0.1 

ZZ0.1.NiF  

 é é é é 

 iF10.H 
110.H.NiF  iFZ0.H 

ZZ0.H.NiF  

ʀʥʜʠʨʝʢʪʥʠ (ʟʘ z1) iF11.1 
111.1.NiF  iFZ1.1 

ZZ1.1.NiF  

 é é é é 

 iF11.H 
111.H.NiF  iFZ1.H 

ZZ1.H.NiF  

é     

ʀʥʜʠʨʝʢʪʥʠ (ʟʘ zXz) 
11X .1iF  

1 11X .1.NiF  
ZZX .1iF  

Z ZZX .1.NiF  

 é é é é 

 
11X .HiF  

1 11X .H.NiF  
ZZX .HiF  

Z ZZX .H.NiF  

eF  ɼʠʨʝʢʪʥʠ (ʟʘ zU) 
1

11 .N)eF(SH +é+ 

1
1G .N)eF(SH  

ZZ1 .N)eF(SH +é+ 

ZZG .N)eF(SH  

ʀʥʜʠʨʝʢʪʥʠ (ʟʘ zU) 

 
1U.1 eF  

11U.1.N  eF  ZU.1 eF  
ZZU.1.N  eF  

é é é é 

1U.DeF  
11U.D.N  eF  ZU.D eF  

ZZU.D.N  eF  

 

II.  ʋʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 

ɿʘʩʥʦʚʘʥʦ ʥʘ PAF ʤʦʜʝʣʫ, ʫʢʫʧʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ CoQ (ʝʥʛ. Cost of Quality) ʫ 

ʧʦʩʤʘʪʨʘʥʦʤ ʤʦʤʝʥʪʫ ʤʦʛʫ ʩʝ ʠʩʢʘʟʘʪʠ ʢʘʦ: 

 

                                     (5.1) 

 

ʛʜʝ ʩʫ: 

Á PM ï ʫʢʫʧʥʠ ʪʨʦʰʢʦʚʠ ʧʨʝʚʝʥʮʠʿʝ ʫ ʪʦʢʫ ʧʦʩʤʘʪʨʘʥʦʛ ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ 

ʟʘ M ʠʟʣʘʟʘ ʠʟ ʧʨʦʮʝʩʘ; 

M M NCoQ = P + A + F
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Á AM ï ʫʢʫʧʥʠ ʪʨʦʰʢʦʚʠ ʧʨʦʮʝʥʝ ʫ ʪʦʢʫ ʧʦʩʤʘʪʨʘʥʦʛ ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ ʟʘ 

M ʠʟʣʘʟʘ ʠʟ ʧʨʦʮʝʩʘ; 

Á FN ï ʫʢʫʧʥʠ ʪʨʦʰʢʦʚʠ ʠʥʪʝʨʥʠʭ ʠ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫ ʪʦʢʫ 

ʧʦʩʤʘʪʨʘʥʦʛ ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ ʟʘ N ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʠʟ ʧʨʦʮʝʩʘ 

(ʜʝʪʘˀʥʠʿʝ ʩʫ ʦʙʿʘʰˁʝʥʠ ʿʝʜʥʘʯʠʥʦʤ 5.6); 

Á N ï ʫʢʫʧʘʥ ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʫ ʪʦʢʫ 

ʧʦʩʤʘʪʨʘʥʦʛ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʘ (ʜʝʪʘˀʥʠʿʝ ʿʝ ʦʙʿʘʰˁʝʥʦ ʿʝʜʥʘʯʠʥʦʤ 5.7); 

Á M  ï ʙʨʦʿ ʫʢʫʧʥʦ ʧʦʪʨʝʙʥʠʭ ʠʟʣʘʟʘ ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʦʜʥʦʩʥʦ 

ʧʦʪʨʝʙʘʥ ʙʨʦʿ ʮʠʢʣʫʩʘ ʨʝʘʣʠʟʘʮʠʿʝ ʦʚʦʛ ʧʨʦʮʝʩʘ ʢʘʢʦ ʙʠ ʩʝ ʧʨʦʠʟʚʝʣʘ 

ʧʦʪʨʝʙʥʘ ʢʦʣʠʯʠʥʘ ʧʨʦʠʟʚʦʜʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʧʝʨʠʦʜʫ ʚʨʝʤʝʥʘ, ʘ ʢʦʛʘ ʯʠʥʠ 

ʟʙʠʨ: 

 

(5.2) 

 

 

ʛʜʝ ʩʫ: 

Á Z ï ʙʨʦʿ ʩʣʫʯʘʿʝʚʘ (ʥʠʟʦʚʘ) ʫʪʠʮʘʿʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʥʘ ʦʩʪʘʣʝ ʧʨʦʮʝʩʝ 

ʫʥʫʪʘʨ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ; 

Á z =1,...,Z; 

Á M z ï ʙʨʦʿ ʫʢʫʧʥʦ ʧʦʪʨʝʙʥʠʭ ʠʟʣʘʟʘ ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʦʜʥʦʩʥʦ 

ʧʦʪʨʝʙʘʥ ʙʨʦʿ ʮʠʢʣʫʩʘ ʨʝʘʣʠʟʘʮʠʿʝ ʦʚʦʛ ʧʨʦʮʝʩʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ 

ʧʦʩʤʘʪʨʘʥʠ z-ʪʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ. 

 

ɼʘˀʝ, ʚʨʝʜʥʦʩʪʠ ʧʨʝʚʝʥʪʠʚʥʠʭ PM, ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ AM ʠ ʦʩʥʦʚʥʠʭ ʘʢʪʠʚʥʦʩʪʠ 

Bʄ (ʢʘʦ ʜʝʣʘ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ FN) ʤʦʛʫ ʩʝ ʠʩʢʘʟʘʪʠ ʢʘʦ: 

 

 

 (5.3) 

 

                                                
ʿʿ

ɱ ɱ

aM a .M
ʿ=1 ʿ=1

ɸ = ɸ = ɸ MÖä ä                                            (5.4) 

 

ii

I I

aM a .M
i=1 i=1

P = P = P MÖä ä

Z

z
z =1

M = Mä
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kk

K K

aM a .M
k=1 k=1

B = BB= MÖä ä                                           (5.5) 

 

ʛʜʝ ʩʫ: 

Á i=1,é,I ï ʫʢˀʫʯʫʿʝ ʩʘʤʦ ʦʥʝ ʘʢʪʠʚʥʦʩʪʠ a1,é,aR ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʢʦʿʝ 

ʧʨʠʧʘʜʘʿʫ P ʢʘʪʝʛʦʨʠʿʠ; 

Á j=1,é,J ï ʫʢˀʫʯʫʿʝ ʩʘʤʦ ʦʥʝ ʘʢʪʠʚʥʦʩʪʠ a1,é,aR ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʢʦʿʝ 

ʧʨʠʧʘʜʘʿʫ A ʢʘʪʝʛʦʨʠʿʠ; 

Á k=1,é,K ï ʫʢˀʫʯʫʿʝ ʩʘʤʦ ʦʥʝ ʘʢʪʠʚʥʦʩʪʠ a1,é,aR ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ 

ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ B ʢʘʪʝʛʦʨʠʿʠ; 

Á 
ia .ʄP ï ʪʨʦʰʘʢ i-ʪʝ ʧʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʟʘ M ʠʟʣʘʟʘ; 

Á 
ʿa .ʄɸ ï ʪʨʦʰʘʢ j-ʪʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ, ʟʘ M ʠʟʣʘʟʘ; 

Á 
ka .ʄB ï ʪʨʦʰʘʢ k-ʪʝ ʦʩʥʦʚʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʟʘ M ʠʟʣʘʟʘ. 

 

ɿʘ ʫʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫʟʠʤʘ ʩʝ ʫ ʦʙʟʠʨ ʫʪʠʮʘʿ ʥʘ ʢʚʘʣʠʪʝʪ 

ʦʩʪʘʣʠʭ ʧʨʦʮʝʩʘ, ʢʨʦʟ ʿʝʜʘʥ ʠʣʠ ʚʠʰʝ ʫʩʪʘʥʦʚˀʝʥʠʭ ʩʣʫʯʘʿʝʚʘ ʫʪʠʮʘʿʘ. ʆʚʠ 

ʪʨʦʰʢʦʚʠ ʩʝ ʠʩʢʘʟʫʿʫ ʢʘʦ: 

 

(5.6) 

 

zz.NF , ʧʨʠ ʪʦʤʝ, ʧʨʝʜʩʪʘʚˀʘ ʫʢʫʧʥʝ ʪʨʦʰʢʦʚʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʠʥʪʝʨʥʝ ʠ 

ʝʢʩʪʝʨʥʝ) ʫ z-ʪʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ, ʢʦʿʠ ʥʘʩʪʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ Nz ʙʨʦʿʘ 

ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʟʘʙʝʣʝʞʝʥʠʭ ʫ ʪʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ. 

 

N, ʢʘʦ ʫʢʫʧʘʥ ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʟʘʙʝʣʝʞʝʥʠʭ ʫ 

ʦʢʚʠʨʫ ʧʦʩʤʘʪʨʘʥʦʛ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʘ, ʧʨʝʜʩʪʘʚˀʘ ʟʙʠʨ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʠʟ 

ʩʚʠʭ ʩʣʫʯʘʿʝʚʘ ʫʪʠʮʘʿʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʰʪʦ ʩʝ ʤʦʞʝ ʟʘʧʠʩʘʪʠ ʢʘʦ: 

 

                                                            

Z

z

z =1

N N=  ä
                                                       

(5.7) 

 

z

Z

N z.N

z =1

F = F  ä
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Nz, ʧʨʠ ʪʦʤʝ, ʧʨʝʜʩʪʘʚˀʘ ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ (ʧʦʯʝʪʥʦʛ) 

ʧʨʦʮʝʩʘ ʫ z-ʪʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ. ʆʚʘʿ ʙʨʦʿ ʯʠʥʠ ʟʙʠʨ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ 

ʦʪʢʨʠʚʝʥʠʭ ʫ ʩʚʘʢʦʤ ʦʜ ʧʨʦʮʝʩʘ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʦʟʥʘʯʝʥʠʭ ʜʘˀʝ ʩʘ 
zzx  N . 

 

,
zzx  N ʢʘʦ ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʠʟ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʢʦʿʠ ʩʫ ʦʪʢʨʠʚʝʥʠ ʫ 

xz-ʪʦʤ ʧʨʦʮʝʩʫ ʫ ʦʢʚʠʨʫ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʢʘʢʦ ʿʝ ʠʩʪʘʢʥʫʪʦ ʫ ʪʘʙʝʣʠ 5.3, 

ʤʦʞʝ ʙʠʪʠ:  

Á Nz0 ï ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʦʪʢʨʠʚʝʥʠʭ ʪʦʢʦʤ ʧʦʩʤʘʪʨʘʥʦʛ (ʧʦʯʝʪʥʦʛ) 

ʧʨʦʮʝʩʘ; 

Á Nz1 ï ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʦʪʢʨʠʚʝʥʠʭ ʪʦʢʦʤ ʧʨʚʦʛ ʧʨʦʮʝʩʘ, ʥʘʢʦʥ 

ʧʦʯʝʪʥʦʛ ʧʨʦʮʝʩʘ, z-ʪʦʛ ʥʠʟʘ ʫʪʠʮʘʿʘ; 

Á Nz2 ï ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʦʪʢʨʠʚʝʥʠʭ ʪʦʢʦʤ ʜʨʫʛʦʛ ʧʨʦʮʝʩʘ z-ʪʦʛ 

ʥʠʟʘ ʫʪʠʮʘʿʘ; 

Á é 

Á 
zzX  N ï ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʦʪʢʨʠʚʝʥʠʭ ʪʦʢʦʤ ʧʦʩʣʝʜˁʝʛ ʧʨʦʮʝʩʘ z-

ʪʦʛ ʥʠʟʘ ʫʪʠʮʘʿʘ; 

Á NzU ï ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʫ z-ʪʦʤ ʩʣʫʯʘʿʫ 

ʫʪʠʮʘʿʘ ʢʦʿʠ ʩʫ ʦʪʢʨʠʚʝʥʠ ʪʦʢʦʤ ʫʧʦʪʨʝʙʝ ʧʨʦʠʟʚʦʜʘ. 

 

ʇʨʠ ʪʦʤʝ ʩʫ: 

Á Xz ï ʙʨʦʿ ʧʨʦʮʝʩʘ ʢʦʿʠ ʯʠʥʝ ʥʠʟ z-ʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ; 

Á xz=0,...,Xz. 

 

,
zz.NF ʢʘʦ ʫʢʫʧʥʠ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫ z-ʪʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ, ʦʙʫʭʚʘʪʘʿʫ 

ʟʙʠʨ ʩʚʠʭ ʪʨʦʰʢʦʚʘ ʠʥʪʝʨʥʠʭ ʠ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʩʣʫʯʘʿ 

ʫʪʠʮʘʿʘ. 

 

ʂʘʜʘ ʿʝ ʨʝʯ ʦ ʪʨʦʰʢʦʚʠʤʘ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʦʥʜʘ: 

 

z zzx .N  iF ʧʨʝʜʩʪʘʚˀʘʿʫ ʪʨʦʰʢʦʚʝ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ xz-ʪʦʛ ʧʨʦʮʝʩʘ ʫʥʫʪʘʨ 

z-ʪʦʛ ʥʠʟʘ ʫʪʠʮʘʿʘ, ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ Nz ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ, ʢʘʜʘ 
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ʩʫ ʪʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʦʪʢʨʠʚʝʥʝ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ (ʘ ʥʘʢʦʥ xz-ʪʦʛ ʧʨʦʮʝʩʘ). ʆʥʠ ʩʝ 

ʩʘʩʪʦʿʝ ʦʜ ʜʚʝ ʧʦʪʢʘʪʝʛʦʨʠʿʝ:  

 

z zzx .N   ʜʠʨʝʢʪʥʠ iF ʪʨʦʰʢʦʚʠ + ʠʥʜʠʨʝʢʪʥʠ iF ʪʨʦʰʢʦʚʠiF =  

 

ʂʘʢʦ ʿʝ ʦʙʿʘʰˁʝʥʦ ʫ ʧʨʝʪʭʦʜʥʦʤ ʢʦʨʘʢʫ, ʜʠʨʝʢʪʥʠ iF ʪʨʦʰʢʦʚʠ ʩʝ ʤʦʛʫ 

ʧʦʩʤʘʪʨʘʪʠ ʢʨʦʟ ʧʦʥʦʚʥʦ ʦʙʘʚˀʘˁʝ ʘʢʪʠʚʥʦʩʪʠ ʟʙʦʛ ʦʪʢʨʠʚʝʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ ʠ, ʢʘʦ ʪʘʢʚʝ, ʯʠʥʠ ʠʭ ʩʫʤʘ ʪʨʦʰʢʦʚʘ ʦʜʥʦʩʥʠʭ P, A ʠ B 

ʘʢʪʠʚʥʦʩʪʠ. ʀʥʜʠʨʝʢʪʥʠ iF ʪʨʦʰʢʦʚʠ ʦʜʥʦʩʝ ʩʝ ʥʘ ʧʦʩʣʝʜʠʮʝ ʧʦʿʘʚʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʢʘʢʦ ʿʝ ʪʘʢʦʹʝ ʦʙʿʘʰˁʝʥʦ ʫ ʧʨʝʪʭʦʜʥʦʤ ʢʦʨʘʢʫ. ʊʘʢʦ ʜʘ, ʟʘ xz-

ʪʠ ʧʨʦʮʝʩ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʪʨʦʰʢʦʚʠ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʤʦʛʫ ʩʝ 

ʫʪʚʨʜʠʪʠ ʧʦʤʦ˂ʫ ʿʝʜʥʘʯʠʥʝ: 

 

                       
z z i z z j z z z z z zk

I J K H

zx .N   a .zx .N a .zx .N a .zx .N zx .h.N

i =1 j =1 k=1 h =1

iF = P + A + B + iFä ä ä ä
        

(5.8) 

 

ʛʜʝ ʩʫ: 

 

                                                
i z z i z z

I I

a .zx .N a .zx z.x

i=1 i=1

P = P  NÖä ä
                                     

(5.9) 

                                               
j z z j z z

J J

a .zx .N a .zx z.x

j=1 j=1

A A  NÖ=ä ä
                                

(5.10) 

                                               
z z z zk k

K K

a .zx .N a .zx z.x

k=1 k=1

B B  NÖ=ä ä
                                

(5.11) 

                                                 
z z z z

H H

zx .h.N zx .h z.x

h=1 h=1

iF iF  = NÖä ä
                                  

(5.12) 

 

ʇʨʠ ʪʦʤʝ ʩʫ: 

Á 
i z za .zx .NP ï ʪʨʦʰʘʢ i-ʪʝ ʧʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ xz-ʪʦʛ ʧʨʦʮʝʩʘ ʫʥʫʪʘʨ z-ʪʦʛ 

ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʧʦʿʘʚʝ Nz ʙʨʦʿʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʠʟ 

ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ; 
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Á 
j z za .zx .NA ï ʪʨʦʰʘʢ j-ʪʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ xz-ʪʦʛ ʧʨʦʮʝʩʘ ʫʥʫʪʘʨ z-ʪʦʛ 

ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʧʦʿʘʚʝ Nz ʙʨʦʿʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʠʟ 

ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ; 

Á 
z zka .zx .NB ï ʪʨʦʰʘʢ k-ʪʝ ʦʩʥʦʚʥʝ ʘʢʪʠʚʥʦʩʪʠ xz-ʪʦʛ ʧʨʦʮʝʩʘ ʫʥʫʪʘʨ z-ʪʦʛ 

ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʧʦʿʘʚʝ Nz ʙʨʦʿʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʠʟ 

ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ; 

Á 
zzx .hiF  ï h-ʪʠ ʠʥʜʠʨʝʢʪʥʠ ʪʨʦʰʘʢ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʠ ʩʝ 

ʦʜʥʦʩʠ ʥʘ xz-ʪʠ ʧʨʦʮʝʩ ʫʥʫʪʘʨ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʟʘ ʿʝʜʘʥ ʮʠʢʣʫʩ 

ʨʝʘʣʠʟʘʮʠʿʝ ʦʚʦʛ ʧʨʦʮʝʩʘ;  

Á 
zzzx .h.NiF ï h-ʪʠ ʠʥʜʠʨʝʢʪʥʠ ʪʨʦʰʘʢ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʠ ʩʝ 

ʦʜʥʦʩʠ ʥʘ xz-ʪʠ ʧʨʦʮʝʩ ʫʥʫʪʘʨ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʧʦʿʘʚʝ 

Nz ʙʨʦʿʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʦʯʝʪʥʦʛ ʧʨʦʮʝʩʘ; 

Á H ï ʙʨʦʿ ʠʥʜʠʨʝʢʪʥʠʭ ʪʨʦʰʢʦʚʘ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ 

ʥʘ ʧʦʩʤʘʪʨʘʥʠ ʧʨʦʮʝʩ; 

Á i, j, k  ï ʠʩʪʦ ʢʘʦ ʰʪʦ ʿʝ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʩʘʥʦ, ʧʦʩʤʘʪʨʘʥʦ ʫ ʦʢʚʠʨʫ xz-ʪʦʛ 

ʧʨʦʮʝʩʘ ʫʥʫʪʘʨ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ; 

Á 
zz.x  N ï ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʮʠʢʣʫʩʘ xz-ʪʦʛ ʧʨʦʮʝʩʘ, z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, 

ʫʟʨʦʢʦʚʘʥʘ ʧʦʿʘʚʦʤ Nz ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ 

(ʧʦʯʝʪʥʦʛ ʫ ʥʠʟʫ ʩʚʘʢʦʛ ˁʝʛʦʚʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ). ʆʚʘ ʚʨʝʜʥʦʩʪ ʩʝ ʤʦʞʝ 

ʫʪʚʨʜʠʪʠ ʧʨʝʢʦ ʙʨʦʿʘ ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʥʝʫʩʘʛʣʘʰʝʥʠ ʢʘʦ 

ʧʦʩʣʝʜʠʮʘ ʧʦʿʘʚʝ Nz ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʮʠʢʣʫʩʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʪʘʢʦ 

ʰʪʦ ˂ʝ 
zz.x  N ʙʠʪʠ ʙʨʦʿ ʮʠʢʣʫʩʘ ʨʝʘʣʠʟʘʮʠʿʝ xz-ʪʦʛ ʧʨʦʮʝʩʘ z-ʪʦʛ ʩʣʫʯʘʿʘ 

ʫʪʠʮʘʿʘ ʢʦʿʠ ʿʝ ʧʦʪʨʝʙʘʥ ʟʘ ʩʪʚʘʨʘˁʝ ʪʦʛ ʙʨʦʿʘ ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ. 

 

ʋʢʦʣʠʢʦ ʩʝ ʫʟʤʫ ʫ ʦʙʟʠʨ ʠ ʢʦʥʪʨʦʣʥʝ ʪʘʯʢʝ, ʢʘʦ ʤʝʩʪʘ ʧʨʦʮʝʥʝ ʢʚʘʣʠʪʝʪʘ, ʦʥʜʘ: 

 

z z zx .NiFôʦʟʥʘʯʘʚʘʿʫ ʪʨʦʰʢʦʚʝ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ xz-ʪʦʛ ʧʨʦʮʝʩʘ ʫʥʫʪʘʨ z-

ʪʦʛ ʥʠʟʘ ʫʪʠʮʘʿʘ, ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʧʦʿʘʚʝ Nz ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ 

ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʢʘʜʘ ʩʫ ʪʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʦʪʢʨʠʚʝʥʝ ʫ ʪʦʢʫ xz-ʪʦʛ 

ʧʨʦʮʝʩʘ, ʰʪʦ ʩʝ ʤʦʞʝ ʟʘʧʠʩʘʪʠ ʢʘʦ: 
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z z  i z z j z z z z z zk

I J K H

zx .N a ô.zx .N a ô.zx .N a ô.zx .N zx .h.N

i=1 j=1 k=1 h=1

iFô = P + A + B + iFä ä ä ä
        

(5.13) 

 

ʆʚʦ ʿʝ ʟʘʧʨʘʚʦ ʿʝʜʥʘʢʦ ʿʝʜʥʘʯʠʥʠ ʟʘ 
z z  zx .NiF ,  ʩʘ ʪʦʤ ʨʘʟʣʠʢʦʤ ʜʘ ʩʝ ʥʝ ʫʟʠʤʘʿʫ ʫ 

ʦʙʟʠʨ ʩʚʝ ʘʢʪʠʚʥʦʩʪʠ P, A ʠ B ʢʘʪʝʛʦʨʠʿʘ ʫʥʫʪʘʨ xz-ʪʦʛ ʧʨʦʮʝʩʘ, ʥʝʛʦ ʟʘʢˀʫʯʥʦ ʩʘ 

ʧʦʩʤʘʪʨʘʥʦʤ ʢʦʥʪʨʦʣʥʦʤ ʪʘʯʢʦʤ. 

 

ʇʨʠ ʪʦʤʝ ʩʫ: 

Á iô=1,é,
zzx  KT (ʫʢˀʫʯʫʿʝ ʩʘʤʦ ʦʥʝ ʘʢʪʠʚʥʦʩʪʠ ʨʝʜʦʚʘ ʦʜ 1,é,

zzx , KT xz-ʪʦʛ 

ʧʨʦʮʝʩʘ ʫ ʦʢʚʠʨʫ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ P ʢʘʪʝʛʦʨʠʿʠ); 

Á jô=1,é,
zzx  KT (ʫʢˀʫʯʫʿʝ ʩʘʤʦ ʦʥʝ ʘʢʪʠʚʥʦʩʪʠ ʨʝʜʦʚʘ ʦʜ 1,é,

zzx , KT xz-ʪʦʛ 

ʧʨʦʮʝʩʘ ʫ ʦʢʚʠʨʫ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ A ʢʘʪʝʛʦʨʠʿʠ); 

Á kô=1,é,
zzx  KT (ʫʢˀʫʯʫʿʝ ʩʘʤʦ ʦʥʝ ʘʢʪʠʚʥʦʩʪʠ ʨʝʜʦʚʘ ʦʜ 1,é,

zzx , KT xz-ʪʦʛ 

ʧʨʦʮʝʩʘ ʫ ʦʢʚʠʨʫ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ B ʢʘʪʝʛʦʨʠʿʠ); 

Á h=1,é,H (ʠʩʪʦ ʢʘʦ ʰʪʦ ʿʝ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʩʘʥʦ ʿʝʨ ʠʥʜʠʨʝʢʪʥʠ ʪʨʦʰʢʦʚʠ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʥʝ ʟʥʘʯʝ ʧʦʥʦʚʥʠ ʨʘʜ, ʪʝ ʥʠʩʫ ʚʝʟʘʥʠ ʟʘ ʢʦʥʪʨʦʣʥʝ ʪʘʯʢʝ); 

Á 
zzx  KT ï ʢʦʥʪʨʦʣʥʘ ʪʘʯʢʘ xz-ʪʦʛ ʧʨʦʮʝʩʘ ʫ ʦʢʚʠʨʫ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ. 

 

ʋʢʦʣʠʢʦ ʧʦʩʪʦʿʠ ʚʠʰʝ ʦʜ ʿʝʜʥʝ ʢʦʥʪʨʦʣʥʝ ʪʘʯʢʝ ʫ ʪʦʢʫ ʨʝʘʣʠʟʘʮʠʿʝ ʠʩʪʦʛ ʧʨʦʮʝʩʘ, 

ʦʥʜʘ ʿʝ: 

 

zzx  KTy ï y-ʪʘ ʢʦʥʪʨʦʣʥʘ ʪʘʯʢʘ xz-ʪʦʛ ʧʨʦʮʝʩʘ ʫ ʦʢʚʠʨʫ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ. 

 

ʊʘʜʘ ʩʫ: 

 

                                    
z z z z zz

Y

zx .N   zx .N .KTy

y =1

H

zx .h.N
h =1

iFô = iFô +iFä ä
                                

(5.14) 

                
z z i z z j z z z z
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I J K

zx .N  .KTy a ô.zx .N a ô.zx .N a ô.zx .N

i=1 j=1 k=1

KTy.zx

z

iFô = P + A + B
N

N

å õ
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ç ÷
ä ä ä

      

(5.15) 
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ʛʜʝ ʩʫ: 

Á Y ï ʙʨʦʿ ʢʦʥʪʨʦʣʥʠʭ ʪʘʯʘʢʘ;  

Á iô=1,é,
zzx  KTy (ʫʢˀʫʯʫʿʝ ʦʥʝ ʘʢʪʠʚʥʦʩʪʠ ʨʝʜʦʚʘ ʦʜ 1,é,

zzx , KTy xz-ʪʦʛ 

ʧʨʦʮʝʩʘ ʫ ʦʢʚʠʨʫ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ P ʢʘʪʝʛʦʨʠʿʠ); 

Á jô=1,é,
zzx  KTy (ʫʢˀʫʯʫʿʝ ʦʥʝ ʘʢʪʠʚʥʦʩʪʠ ʨʝʜʦʚʘ ʦʜ 1,é,

zzx , KTy xz-ʪʦʛ 

ʧʨʦʮʝʩʘ ʫ ʦʢʚʠʨʫ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ A ʢʘʪʝʛʦʨʠʿʠ); 

Á kô=1,é,
zzx  KTy (ʫʢˀʫʯʫʿʝ ʦʥʝ ʘʢʪʠʚʥʦʩʪʠ ʨʝʜʦʚʘ ʦʜ 1,é,

zzx , KTy xz-ʪʦʛ 

ʧʨʦʮʝʩʘ ʫ ʦʢʚʠʨʫ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ B ʢʘʪʝʛʦʨʠʿʠ); 

Á 
zKTy.zxN  ï ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʦʪʢʨʠʚʝʥʠʭ ʫ y-

ʪʦʿ ʢʦʥʪʨʦʣʥʦʿ ʪʘʯʢʠ xz-ʪʦʛ ʧʨʦʮʝʩʘ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ. 

 

ʂʘʜʘ ʿʝ ʨʝʯ ʦ ʪʨʦʰʢʦʚʠʤʘ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʦʥʜʘ: 

 

zzU.NeF ʧʨʝʜʩʪʘʚˀʘʿʫ ʪʨʦʰʢʦʚʝ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ 

ʫʥʫʪʘʨ z-ʪʦʛ ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ, ʟʘ Nz ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ, ʢʘʜʘ ʩʫ ʪʝ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʦʪʢʨʠʚʝʥʝ ʪʦʢʦʤ ʫʧʦʪʨʝʙʝ ʧʨʦʠʟʚʦʜʘ ʦʜ ʩʪʨʘʥʝ ʢʦʨʠʩʥʠʢʘ. ʂʘʦ 

ʠ ʪʨʦʰʢʦʚʠ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʢʘʢʦ ʿʝ ʚʝ˂ ʦʙʿʘʰˁʝʥʦ, ʩʘʩʪʦʿʝ ʩʝ ʦʜ ʜʚʝ 

ʧʦʪʢʘʪʝʛʦʨʠʿʝ:  

 

zzU.NeF  = ʜʠʨʝʢʪʥʠ ʝF ʪʨʦʰʢʦʚʠ + ʠʥʜʠʨʝʢʪʥʠ ʝF ʪʨʦʰʢʦʚʠ 

 

ʇʨʠ ʪʦʤʝ, ʜʠʨʝʢʪʥʠ ʝF ʪʨʦʰʢʦʚʠ ʥʘʩʪʘʿʫ ʟʙʦʛ ʦʪʢʣʘˁʘˁʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʦʪʢʨʠʚʝʥʠʭ ʠʟʚʘʥ ʩʠʩʪʝʤʘ ʠ ʢʘʦ ʪʘʢʚʠ, ʥʘʿʯʝʰ˂ʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʩʪʫʧʘˁʘ ʩʘ ʧʨʠʛʦʚʦʨʠʤʘ. ʄʦʛʫ ʩʝ ʦʜʥʦʩʠʪʠ ʥʘ ʚʠʰʝ ʠʥʪʝʨʝʩʥʠʭ ʩʪʨʘʥʘ, ʢʘʢʦ ʿʝ 

ʦʙʿʘʰˁʝʥʦ ʫ ʧʨʝʪʭʦʜʥʦʤ ʢʦʨʘʢʫ. ʀʥʜʠʨʝʢʪʥʠ ʝF ʪʨʦʰʢʦʚʠ ʦʜʥʦʩʝ ʩʝ ʥʘ 

ʧʦʩʣʝʜʠʮʝ ʧʦʿʘʚʝ ʪʘʢʚʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʉʪʦʛʘ, ʟʘ z-ʪʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ, 

ʪʨʦʰʢʦʚʠ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʤʦʛʫ ʩʝ ʫʪʚʨʜʠʪʠ ʧʦʤʦ˂ʫ ʿʝʜʥʘʯʠʥʝ: 

 

                                      

( )
z z

z

G D

zU.N zg zU.d.N.N
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eF = eF SH + eFä ä
                              

(5.16) 
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ʆʚʠ ʪʨʦʰʢʦʚʠ ʩʝ ʪʘʢʦʹʝ ʤʦʛʫ ʨʘʯʫʥʘʪʠ ʧʨʝʢʦ ʙʨʦʿʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʛʦʪʦʚʠʭ 

ʧʨʦʠʟʚʦʜʘ, ʢʘʦ ʰʪʦ ʿʝ ʦʙʿʘʰˁʝʥʦ ʟʘ ʪʨʦʰʢʦʚʝ ʠʥʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ʇʨʠ 

ʪʦʤʝ, Nz.U ʧʨʝʜʩʪʘʚˀʘ ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʩʧʦʨʫʢʘ ʢʦʨʠʩʥʠʢʫ, ʫʟʨʦʢʦʚʘʥʠʭ 

ʧʦʿʘʚʦʤ Nz ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʧʘ ʩʫ: 

 

                                          

( ) ( )
z

G G

zg zg z.U.N
g=1 g=1

eF SH = eF SH NÖä ä
                             

(5.17) 

                                                
z

D D

zU.d.N zU.d

d=1 d=1

z.UeF eF N= Öä ä
                                   

(5.18) 

 

ʛʜʝ ʩʫ: 

Á G ï ʙʨʦʿ ʠʥʪʝʨʝʩʥʠʭ ʩʪʨʘʥʘ ʥʘ ʢʦʿʝ ʠʤʘʿʫ ʫʪʠʮʘʿʘ ʠʟʣʘʟʠ ʠʟ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ;   

Á SHzg ï g-ʪʘ ʠʥʪʝʨʝʩʥʘ ʩʪʨʘʥʘ ʫ z-ʪʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ; 

Á ( )zgeF SH ï ʪʨʦʰʘʢ ʧʦʩʪʫʧʘˁʘ ʩʘ ʿʝʜʥʦʤ ʥʝʫʩʘʛʣʘʰʝʥʦʤ ʠʩʧʦʨʫʢʦʤ 

ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ʩʫ ʠʤʘʣʠ ʫʪʠʮʘʿʘ ʥʘ g-ʪʫ ʠʥʪʝʨʝʩʥʫ ʩʪʨʘʥʫ, ʫ z-ʪʦʤ 

ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ; 

Á ( )
z

zg .N
eF SH ï ʪʨʦʰʘʢ ʧʦʩʪʫʧʘˁʘ ʩʘ ʦʥʠʤ ʙʨʦʿʝʤ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʩʧʦʨʫʢʘ 

ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ʩʫ ʠʤʘʣʠ ʫʪʠʮʘʿʘ ʥʘ g-ʪʫ ʠʥʪʝʨʝʩʥʫ ʩʪʨʘʥʫ, ʫ z-ʪʦʤ 

ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ, ʘ ʢʦʿʝ ʩʫ ʧʦʩʣʝʜʠʮʘ Nz ʙʨʦʿʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ 

ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ;    

Á D ï ʙʨʦʿ ʠʥʜʠʨʝʢʪʥʠʭ ʪʨʦʰʢʦʚʘ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ; 

Á ʝFzU.d ï d-ʪʠ ʠʥʜʠʨʝʢʪʥʠ ʪʨʦʰʘʢ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʟʘ ʿʝʜʘʥ 

ʮʠʢʣʫʩ ʠʩʧʦʨʫʢʝ ʧʨʦʠʟʚʦʜʘ ʢʦʨʠʩʥʠʢʫ, ʫ z-ʪʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ; 

Á 
zzU.d.NeF ï d-ʪʠ ʠʥʜʠʨʝʢʪʥʠ ʪʨʦʰʘʢ ʝʢʩʪʝʨʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʿʠ ʩʝ 

ʿʘʚˀʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ Nz ʙʨʦʿʘ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʦʩʤʘʪʨʘʥʦʛ 

ʧʨʦʮʝʩʘ, ʫ z-ʪʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ; 

Á Nz.U ï ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʩʧʦʨʫʢʘ ʢʦʨʠʩʥʠʢʫ, ʫʟʨʦʢʦʚʘʥʠʭ ʧʦʿʘʚʦʤ Nz 

ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ. 
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ʉʫʤʠʨʘʿʫ˂ʠ ʩʚʝ ʥʘʚʝʜʝʥʝ ʝʣʝʤʝʥʪʝ ʪʨʦʰʢʦʚʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʟʘ z-ʪʠ ʩʣʫʯʘʿ 

ʫʪʠʮʘʿʘ, ʤʦʛʫ ʩʝ ʠʟʚʝʩʪʠ ʟʘʧʠʩʠ ʟʘ ʜʚʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʩʣʫʯʘʿʘ ʟʘʙʝʣʝʞʝʥʦʛ ʙʨʦʿʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ: ʜʘ ʿʝ ʦʚʘʿ ʙʨʦʿ ʿʝʜʥʘʢ 0 ʠʣʠ ʜʘ ʿʝ ʚʝ˂ʠ ʦʜ 0.    

 

ɸʢʦ ʿʝ Nz=0, ʦʥʜʘ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫ z-ʪʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ ʠʟʥʦʩʝ:  

 

zz.NF = 0
 

 

ɸʢʦ ʿʝ Nz>0, ʦʥʜʘ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʫ z-ʪʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ ʠʟʥʦʩʝ: 

 

(5.19) 

( )
z z z z z z

z

z z

zXz0 z1
z.N z0.N z0.N z1.N z0.N z1.N zX .N

z z z

NN N
F = iFô  iF + iFô iF iF +é+ i+ +...+( Fô

N N N
+ )Ö Ö Ö +

 

( )
z z z z z

zU
z0.N z1.N zX .N zU.N

z

N
+ iF + iF +é+ iF + eF

N
Ö  

 

ʅʘʢʦʥ ʧʨʠʢʘʟʘʥʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʝʣʝʤʝʥʘʪʘ ʧʦʯʝʪʥʝ ʦʧʰʪʝ ʿʝʜʥʘʯʠʥʝ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ, ʤʦʞʝ ʩʝ ʥʘʿʧʨʝ ʟʘʧʠʩʘʪʠ ʜʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ ʯʠʥʠ ʩʣʝʜʝ˂ʠ ʟʙʠʨ: 

 

                                  (5.20) 

 

 

ʇʦʪʦʤ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʠ ʧʨʝʪʭʦʜʥʦ ʨʘʰʯʣʘˁʝʥʫ ʿʝʜʥʘʯʠʥʫ ʪʨʦʰʢʦʚʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʿʝʜʥʘʯʠʥʫ 5.19) ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ ʠ ʫʚʨʰʪʘʚʘʿʫ˂ʠ ʿʝ 

ʫ ʿʝʜʥʘʯʠʥʫ 5.20, ʤʦʞʝ ʩʝ ʟʘʧʠʩʘʪʠ ʜʘ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ 

ʠʟʥʦʩʝ: 

 

 (5.21) 

( )
i j z z z

I J Z
z0 z1

ʥʘʟʠʚ ʧʨʦʮʝʩʘ a .M a .M z0.N z0.N z1.N

i =1 j=1 z =1 z z

CoQ = P
N N

+ A + iFô  + iF + iFô
N N

[ ...Ö Ö +ä ä ä  

 

( )
z z z z z z z z

z

z

zX zU
z0.N z1.N zX .N z0.N z1.N zX .N zU.N

z z

N N
+ iF + iF +é+ iFô + iF + iF +( )é+ iF + F]e

N N
Ö Ö  

z

Z

M M z.N
z =1

CoQ = P + A + F  ä
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ʂʦʨʠʩʪʝ˂ʠ ʥʘʚʝʜʝʥʝ ʿʝʜʥʘʯʠʥʝ, ʤʦʛʫ˂ʝ ʿʝ ʫʪʚʨʜʠʪʠ ʫʢʫʧʥʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ 

ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʫ ʜʚʘ ʤʦʤʝʥʪʘ: t0 ʠ t1, ʛʜʝ ʩʫ: 

Á CoQ ʥʘʟʠʚ ʧʨʦʮʝʩʘ (t0) ï ʩʪʚʘʨʥʠ ʩʘʜʘʰˁʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʥʦʛ 

ʧʨʦʮʝʩʘ ʫ ʤʦʤʝʥʪʫ t0 (ʧʨʝ ʩʧʨʦʚʦʹʝˁʘ ʤʝʨʘ); 

Á CoQ ʥʘʟʠʚ ʧʨʦʮʝʩʘ (t1) ï ʦʯʝʢʠʚʘʥʠ ʙʫʜʫ˂ʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʥʦʛ 

ʧʨʦʮʝʩʘ ʫ ʤʦʤʝʥʪʫ t1 (ʥʘʢʦʥ ʩʧʨʦʚʦʹʝˁʘ ʤʝʨʘ). 

 

III.  ɸʥʘʣʠʟʘ ʫʟʨʦʢʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

 

ʂʘʢʦ ʿʝ ʠʩʪʘʢʥʫʪʦ ʫ ʫʚʦʜʥʠʤ ʧʦʩʪʘʚʢʘʤʘ ʤʦʜʝʣʘ, ʜʘ ʙʠ ʩʝ ʤʦʛʣʠ ʧʨʦʮʝʥʠʪʠ 

ʦʯʝʢʠʚʘʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʫ ʤʦʤʝʥʪʫ t1 (ʥʘʢʦʥ ʩʧʨʦʚʦʹʝˁʘ ʤʝʨʘ), ʧʦʪʨʝʙʥʦ ʿʝ 

ʜʘ ʩʝ ʠʟʚʨʰʠ ʘʥʘʣʠʟʘ ʫʟʨʦʢʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʩʪʚʘʨʥʠʭ ʠ ʧʦʪʝʥʮʠʿʘʣʥʠʭ) ʠ 

ˁʠʭʦʚʝ ʫʯʝʩʪʘʣʦʩʪʠ ʫ ʩʚʘʢʦʤ ʨʘʟʤʘʪʨʘʥʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ, ʰʪʦ ʿʝ ʧʨʝʜʚʠʹʝʥʦ 

ʪʘʙʝʣʦʤ 5.5. 

 

ʊʘʙʝʣʘ 5.5 

ʇʦʜʘʮʠ ʦ ʫʟʨʦʮʠʤʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ 

ʋʟʨʦʢ  
ʉʣʫʯʘʿ 

ʫʪʠʮʘʿʘ: I1 

ʉʣʫʯʘʿ 

ʫʪʠʮʘʿʘ: I2 
éIzé 

ʉʣʫʯʘʿ 

ʫʪʠʮʘʿʘ: IZ 

ʋʟʨʦʢ 1 U11 U21  UZ1 

ʋʟʨʦʢ 2 U12 U22  UZ2 

é     

ʋʟʨʦʢ C U1C U2C  UZC 

* Uzc ï ʫʯʝʩʪʘʣʦʩʪ c-ʪʦʛ ʫʟʨʦʢʘ ʫ z-ʪʦʤ ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ 

 

IV. ɼʝʬʠʥʠʩʘˁʝ ʧʦʪʨʝʙʥʠʭ ʤʝʨʘ  

 

ʅʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʫʟʨʦʢʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʤʦʛʫ˂ʝ ʿʝ ʟʘʢˀʫʯʠʪʠ: 

Á ʂʦʿʝ ʩʫ ʪʦ ʧʨʝʚʝʥʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ ʩʤʘˁʝˁʘ ʙʨʦʿʘ 

ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ, ʫʢʦʣʠʢʦ ʩʝ ʢʦʨʠʛʫʿʫ, ʦʜʥʦʩʥʦ ʧʦʙʦˀʰʘʿʫ ʠʣʠ 

ʫʢˀʫʯʝ ʫ ʧʨʦʮʝʩ; 

Á ʂʦʿʝ ʩʫ ʪʦ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ ʢʦʿʝ ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ ʧʦʚʝ˂ʘˁʘ ʙʨʦʿʘ 

ʙʣʘʛʦʚʨʝʤʝʥʦ ʦʪʢʨʠʚʝʥʠʭ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ, ʫʢʦʣʠʢʦ ʩʝ ʢʦʨʠʛʫʿʫ, 

ʦʜʥʦʩʥʦ ʧʦʙʦˀʰʘʿʫ ʠʣʠ ʫʢˀʫʯʝ ʫ ʧʨʦʮʝʩ. 
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ʅʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʧʦʜʘʮʠ ʦ ʘʥʘʣʠʟʠ ʫʟʨʦʢʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʤʦʛʫ ʫʧʦʪʨʝʙʠʪʠ 

ʧʨʘʢʪʠʯʥʦ ʿʝ ʦʙʿʘʩʥʠʪʠ ʢʨʦʟ ʿʝʜʘʥ ʤʦʛʫ˂ʠ ʩʣʫʯʘʿ. ʅʘ ʧʨʠʤʝʨ, ʫʢʦʣʠʢʦ ʩʫ ʦʜ ʧʝʪ 

ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ ʯʝʪʠʨʠ ʫʟʨʦʢʦʚʘʥʘ ʥʝʘʜʝʢʚʘʪʥʠʤ 

ʧʣʘʥʠʨʘˁʝʤ, ʧʨʝʪʧʦʩʪʘʚʢʘ ʿʝ ʜʘ ʩʝ ʥʘʢʦʥ ʧʦʙʦˀʰʘˁʘ ʧʣʘʥʠʨʘˁʘ ʢʘʦ ʧʨʝʚʝʥʪʠʚʥʝ 

ʘʢʪʠʚʥʦʩʪʠ ʪʘ ʯʝʪʠʨʠ ʥʝʫʩʘʛʣʘʰʝʥʘ ʠʟʣʘʟʘ ʥʝ˂ʝ ʧʦʥʘʚˀʘʪʠ. ʋʢʦʣʠʢʦ ʿʝ, ʥʘ 

ʧʨʠʤʝʨ, ʿʝʜʘʥ ʦʜ ʪʠʭ ʧʝʪ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʦʩʣʝʜʠʮʘ ʩʣʫʯʘʿʥʦʛ ʧʨʦʧʫʩʪʘ, 

ʤʦʛʫ˂ʝ ʿʝ ʜʘ ˂ʝ ʩʝ ʦʥ ʪʘʢʦʹʝ ʧʦʿʘʚʠʪʠ ʠ ʫ ʤʦʤʝʥʪʫ t1 ʟʙʦʛ ʯʝʛʘ ʩʫ ʧʦʪʨʝʙʥʝ 

ʘʜʝʢʚʘʪʥʠʿʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ.  

 

ɼʘʢʣʝ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʘʥʘʣʠʟʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʧʦʪʨʝʙʥʦ ʿʝ ʜʝʣʦʚʘʪʠ ʥʘ ʩʠʩʪʝʤ 

ʩ ʮʠˀʝʤ ʦʪʢʣʘˁʘˁʘ, ʦʜʥʦʩʥʦ ʫʤʘˁʝˁʘ ʜʝʿʩʪʚʘ ʠʣʠ ʚʝʨʦʚʘʪʥʦ˂ʝ ʧʦʿʘʚˀʠʚʘˁʘ 

ʫʟʨʦʢʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʢʘʢʦ ʩʪʚʘʨʥʠʭ ʪʘʢʦ ʠ ʧʦʪʝʥʮʠʿʘʣʥʠʭ. ʋ ʢʦʥʪʝʢʩʪʫ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʧʨʠʤʝʥʝ ʧʨʝʜʣʦʞʝʥʦʛ ʤʦʜʝʣʘ, ʦʚʘʢʚʦ ʜʝʣʦʚʘˁʝ ʥʘ ʩʠʩʪʝʤ 

ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʝʜʫʟʠʤʘˁʝ ʤʝʨʘ ʢʦʿʝ ˂ʝ ʜʦʚʝʩʪʠ ʜʦ ʢʦʨʠʛʦʚʘˁʘ, ʦʜʥʦʩʥʦ 

ʧʦʙʦˀʰʘˁʘ ʧʦʩʪʦʿʝ˂ʠʭ ʠ/ʠʣʠ ʧʨʠʤʝʥʝ ʥʦʚʠʭ ʧʨʝʚʝʥʪʠʚʥʠʭ ʘʢʪʠʚʥʦʩʪʠ ʠ/ʠʣʠ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʦʚʜʝ ʩʝ ʜʝʬʠʥʠʰʫ ʧʦʪʨʝʙʥʝ ʫʧʨʘʚˀʘʯʢʝ 

ʤʝʨʝ, ʦʜʥʦʩʥʦ ʤʝʨʝ ʧʦʙʦˀʰʘˁʘ, ʪʿ. ʢʦʨʝʢʪʠʚʥʝ, ʦʜʥʦʩʥʦ ʧʨʝʚʝʥʪʠʚʥʝ ʤʝʨʝ, ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʦʛʘ ʜʘ ʣʠ ʿʝ ʨʝʯ ʦ ʩʪʚʘʨʥʠʤ ʠʣʠ ʧʦʪʝʥʮʠʿʘʣʥʠʤ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠʤʘ.  

 

V. ʋʪʚʨʹʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʝʜʫʟʝʪʠʭ ʤʝʨʘ 

 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʫ ʧʨʝʪʭʦʜʥʦʤ ʢʦʨʘʢʫ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʢʦʨʠʛʦʚʘʪʠ, ʦʜʥʦʩʥʦ 

ʧʦʙʦˀʰʘʪʠ ʠ/ʠʣʠ ʫʢˀʫʯʠʪʠ ʥʦʚʝ ʧʨʝʚʝʥʪʠʚʥʝ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʥʝ, ʢʘʦ ʜʝʣʦʚʝ 

ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʪʦ ˂ʝ ʩʝ ʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʦʚʠʭ ʢʘʪʝʛʦʨʠʿʘ ʝʚʝʥʪʫʘʣʥʦ 

ʧʦʚʝ˂ʘʪʠ, ʘʣʠ ˂ʝ ʩʝ ʢʘʦ ʨʝʟʫʣʪʘʪ ʪʦʛʘ ʩʤʘˁʠʪʠ ʙʨʦʿ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ ʧʘ 

ʩʘʤʠʤ ʪʠʤ ʠ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. ɼʘʢʣʝ, ʦʚʠʤ ʤʝʨʘʤʘ ʧʦʩʪʠʞʝ ʩʝ ʤʘˁʠ 

ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʦʩʪʘʣʝ ʧʨʦʮʝʩʝ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ ʩʤʘˁʝˁʝ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʩʚʦʜʝ˂ʠ ʪʠʤʝ, ʢʨʦʟ ʚʠʰʝ ʠʪʝʨʘʮʠʿʘ, ʫʢʫʧʥʝ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ 

ʥʘ ʤʠʥʠʤʫʤ.  
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ʅʘʢʦʥ ʫʪʚʨʹʠʚʘˁʘ ʝʬʝʢʘʪʘ ʧʨʝʜʫʟʝʪʠʭ ʤʝʨʘ ʥʘ ʪʨʦʰʢʦʚʝ ʢʚʘʣʠʪʝʪʘ, ʧʦʪʨʝʙʥʦ ʿʝ 

ʧʦʥʦʚʦ ʩʧʨʦʚʝʩʪʠ ʢʦʨʘʢʝ I.1. - I.4. ɼʘʢʣʝ, ʩʚʝ ʥʘʚʝʜʝʥʝ ʧʦʜʘʪʢʝ ʧʨʝʜʚʠʹʝʥʝ 

ʪʘʙʝʣʘʤʘ 5.1, 5.2, 5.3 ʠ 5.4 ʧʦʪʨʝʙʥʦ ʿʝ ʫʪʚʨʜʠʪʠ ʟʘ ʩʣʫʯʘʿ t1, ʥʘʢʦʥ ʩʧʨʦʚʝʜʝʥʠʭ 

ʫʧʨʘʚˀʘʯʢʠʭ ʤʝʨʘ, ʦʜʥʦʩʥʦ ʤʝʨʘ ʧʦʙʦˀʰʘˁʘ.  

 

VI. ʇʦʥʦʚʥʦ ʫʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

 

ʋʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʝʬʝʢʪʝ ʜʝʬʠʥʠʩʘʥʠʭ ʤʝʨʘ, ʫʪʚʨʹʝʥʠʭ ʫ ʧʨʝʪʭʦʜʥʦʤ ʢʦʨʘʢʫ, ʠ 

ʢʦʨʠʩʪʝ˂ʠ ʧʦʩʪʫʧʘʢ ʠʟ ʢʦʨʘʢʘ II, ʧʦʪʨʝʙʥʦ ʿʝ ʧʨʦʮʝʥʠʪʠ ʦʯʝʢʠʚʘʥʝ ʪʨʦʰʢʦʚʝ ʫ 

ʤʦʤʝʥʪʫ t1, ʦʟʥʘʯʝʥʝ ʩʘ CoQ ʥʘʟʠʚ ʧʨʦʮʝʩʘ (t1). 

 

VII. ɸʥʘʣʠʟʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʝ 

 

ʂʦʨʠʩʪʝ˂ʠ ʫʪʚʨʹʝʥʝ ʠʟʥʦʩʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (CoQ) ʫ ʜʚʘ ʤʦʤʝʥʪʘ ʫʪʚʨʹʫʿʝ ʩʝ: 

 

ȹCoQ ʥʘʟʠʚ ʧʨʦʮʝʩʘ = CoQ ʥʘʟʠʚ ʧʨʦʮʝʩʘ (t0) - CoQ ʥʘʟʠʚ ʧʨʦʮʝʩʘ (t1)     

 

ȹCoQ ʥʘʟʠʚ ʧʨʦʮʝʩʘ ʧʨʝʜʩʪʘʚˀʘ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʩʪʚʘʨʥʠʭ ʩʘʜʘʰˁʠʭ ʠ ʦʯʝʢʠʚʘʥʠʭ 

ʙʫʜʫ˂ʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʦʩʤʘʪʨʘʥʠʭ ʟʘ ʿʝʜʥʘʢ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ.  

 

ȹCoQ ʚʨʝʜʥʦʩʪ ʤʦʞʝ ʩʝ ʫʧʦʪʨʝʙʠʪʠ ʢʘʦ ʢʨʠʪʝʨʠʿʫʤ ʟʘ ʨʘʥʛʠʨʘˁʝ ʧʨʦʮʝʩʘ ʧʨʝʤʘ 

ʧʨʠʦʨʠʪʝʪʫ ʟʘ ʧʨʝʜʫʟʠʤʘˁʝ ʧʦʪʨʝʙʥʠʭ ʫʧʨʘʚˀʘʯʢʠʭ ʤʝʨʘ, ʦʜʥʦʩʥʦ ʤʝʨʘ 

ʧʦʙʦˀʰʘˁʘ. ʇʨʠ ʪʦʤʝ, ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ȹCoQ, ʢʘʦ ʚʝ˂ʝ ʤʦʛʫ˂ʝ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʨʦʮʝʩʘ, ʫʢʘʟʫʿʝ ʥʘ ʚʝ˂ʠ ʧʨʠʦʨʠʪʝʪ ʟʘ ʩʧʨʦʚʦʹʝˁʝ 

ʧʦʤʝʥʫʪʠʭ ʤʝʨʘ. ʆʚʦ ʦʤʦʛʫ˂ʘʚʘ ʧʦʨʝʹʝˁʝ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ, ʛʜʝ ʚʘʨʠʿʘʥʪʝ ʫ ʧʨʝʜʣʦʞʝʥʦʤ ʤʦʜʝʣʫ ʤʦʛʫ ʧʦʜʨʘʟʫʤʝʚʘʪʠ ʜʝʣʦʚʘˁʝ 

ʢʘʢʦ ʥʘ ʿʝʜʘʥ ʧʨʦʮʝʩ ʪʘʢʦ ʠ ʥʘ ʩʢʫʧ ʜʚʘ ʠʣʠ ʚʠʰʝ ʧʨʦʮʝʩʘ ʠʩʪʦʚʨʝʤʝʥʦ. 

 

ʀʟʥʦʩ ʧʦʪʨʝʙʥʦʛ ʫʣʘʛʘˁʘ ʫ ʨʝʘʣʠʟʘʮʠʿʫ ʧʦʪʨʝʙʥʠʭ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʩʘʥʠʭ ʤʝʨʘ 

ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʧʨʦʮʝʩ ʩʘʜʨʞʘʥ ʿʝ ʫʥʫʪʘʨ ʚʨʝʜʥʦʩʪʠ ȹCoQ, ʘʣʠ ʩʝ ʤʦʞʝ ʠʟʜʚʦʿʝʥʦ 

ʧʦʩʤʘʪʨʘʪʠ ʢʘʦ: 
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(5.22) 

() () ()
i i j j

I I J J

a .M 1 a .M 0 a .M 1 a .M 0

i =1 i =1 j =1 j =1

 ʥʘʟʠʚ ʧʨʦʮʝʩʘʋʣʘʛʘˁʝ = P t   P t ( + A t   A t )ï ïä ä ä ä
 

 

 

ʀʟʥʦʩ ʧʦʪʨʝʙʥʦʛ ʫʣʘʛʘˁʘ ʤʦʞʝ ʙʠʪʠ ʟʥʘʯʘʿʘʥ ʧʦʜʘʪʘʢ ʢʘʜʘ ʧʦʩʪʦʿʝ ʦʛʨʘʥʠʯʝˁʘ ʫ 

ʩʨʝʜʩʪʚʠʤʘ ʢʦʿʘ ʩʝ ʤʦʛʫ ʫʧʦʪʨʝʙʠʪʠ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʜʝʬʠʥʠʩʘʥʠʭ ʤʝʨʘ. ʆʚʘʿ ʠʟʥʦʩ 

ʿʝ ʪʨʦʰʘʢ ʫ ʬʦʨʤʠ ʠʥʠʮʠʿʘʣʥʦʛ ʫʣʘʛʘˁʘ ʢʦʿʝ ʩʝ ʨʝʘʣʠʟʫʿʝ ʩ ʮʠˀʝʤ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ 

ʜʫʛʦʨʦʯʥʠʿʝ ʩʤʘˁʝˁʝ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʜʝʣʦʚʘˁʝʤ ʥʘ 

ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ. 

 

ʉʚʠ ʫʪʚʨʹʝʥʠ ʠʟʥʦʩʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʦʩʤʘʪʨʘʿʫ ʩʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʮʝʥʘʪ 

ʫʢʫʧʥʠʭ ʪʨʝʥʫʪʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (ʠʣʠ ʥʝʢʝ ʜʨʫʛʝ ʨʝʣʝʚʘʥʪʥʝ ʨʝʬʝʨʝʥʪʥʝ 

ʚʨʝʜʥʦʩʪʠ), ʩ ʮʠˀʝʤ ˁʠʭʦʚʦʛ ʩʚʦʹʝˁʘ ʥʘ ʨʝʣʘʪʠʚʥʝ, ʤʝʹʫʩʦʙʥʦ ʫʧʦʨʝʜʠʚʝ 

ʚʨʝʜʥʦʩʪʠ. 

 

 

5.3. ɽʚʘʣʫʘʮʠʿʘ ʤʦʜʝʣʘ ʦʜ ʩʪʨʘʥʝ ʝʢʩʧʝʨʘʪʘ ʠʟ ʦʙʣʘʩʪʠ  

 

ʉ ʮʠˀʝʤ ʝʚʘʣʫʘʮʠʿʝ ʨʘʟʣʠʯʠʪʠʭ ʤʦʜʝʣʘ, ʯʝʩʪʦ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʝʢʩʧʝʨʪʩʢʝ ʧʨʦʮʝʥʝ 

ʟʥʘʯʘʿʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʘ (ʥʧʨ. Dybå, 2000; Caro et al., 2001; Beecha et al., 

2005; Ma et al., 2008; Boyce et al., 2012). ʉʪʦʛʘ, ʧʨʝ ʥʝʛʦ ʰʪʦ ʿʝ ʧʨʠʤʝˁʝʥ ʫ 

ʧʨʘʢʩʠ, ʤʦʜʝʣ ʢʦʿʠ ʿʝ ʨʘʟʚʠʿʝʥ ʫ ʦʚʦʤ ʨʘʜʫ ʧʦʜʚʨʛʥʫʪ ʿʝ ʧʨʦʮʝʥʠ ʦʜ ʩʪʨʘʥʝ ʜʝʩʝʪ 

ʝʢʩʧʝʨʘʪʘ ʠʟ ʦʙʣʘʩʪʠ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ. ʋ ʧʠʪʘˁʫ ʩʫ ʝʢʩʧʝʨʪʠ ʢʦʿʠ ʧʦʩʝʜʫʿʫ 

ʟʥʘʯʘʿʥʦ ʪʝʦʨʠʿʩʢʦ ʟʥʘˁʝ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ, ʥʘ ʰʪʘ ʫʢʘʟʫʿʝ ʚʝ˂ʠ ʙʨʦʿ ʧʫʙʣʠʢʦʚʘʥʠʭ 

ʨʘʜʦʚʘ ʠ ʢˁʠʛʘ ʥʘ ʪʝʤʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʊʘʢʦʹʝ, ʪʦ ʩʫ ʩʪʨʫʯˁʘʮʠ ʩʘ 

ʠʩʪʘʢʥʫʪʠʤ ʧʨʘʢʪʠʯʥʠʤ ʠʩʢʫʩʪʚʦʤ ʩʪʝʯʝʥʠʤ ʫʯʝʩʪʚʦʚʘˁʝʤ ʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʠ 

ʦʜʨʞʘʚʘˁʫ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʦʤʧʘʥʠʿʘʤʘ. 

 

ɽʢʩʧʝʨʪʠʤʘ ʿʝ ʜʘʪʦ ʥʘ ʨʘʟʤʘʪʨʘˁʝ 13 ʢʨʠʪʝʨʠʿʫʤʘ ʫ ʬʦʨʤʠ ʚʘʞʥʠʭ ʩʚʦʿʩʪʘʚʘ 

ʤʦʜʝʣʘ, ʢʨʦʟ ʢʦʿʝ ʩʫ ʧʨʦʮʝˁʠʚʘʣʠ ˁʝʛʦʚʫ ʚʨʝʜʥʦʩʪ ʠ ʧʨʘʢʪʠʯʥʫ ʫʧʦʪʨʝʙˀʠʚʦʩʪ. 

ʆʥʠ ʩʫ ʠʩʢʘʟʠʚʘʣʠ ʩʚʦʿ ʩʪʘʚ ʦ ʤʦʜʝʣʫ ʥʘ ʩʢʘʣʠ ʦʜ 1 ʜʦ 5, ʛʜʝ 5 ʦʟʥʘʯʘʚʘ ʜʘ ʩʝ ʫ 

ʧʦʪʧʫʥʦʩʪʠ ʩʣʘʞʫ ʩʘ ʥʘʚʝʜʝʥʠʤ ʠʩʢʘʟʦʤ, 4 ʦʟʥʘʯʘʚʘ ʜʘ ʩʝ ʩʣʘʞʫ, 3 ʜʘ ʩʝ 
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ʜʝʣʠʤʠʯʥʦ ʩʣʘʞʫ, 2 ʜʘ ʩʝ ʥʝ ʩʣʘʞʫ ʠ 1 ʜʘ ʩʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʥʝ ʩʣʘʞʫ ʩʘ ʥʘʚʝʜʝʥʠʤ 

ʠʩʢʘʟʦʤ ʦ ʤʦʜʝʣʫ. ʇʨʦʩʝʯʥʘ ʦʮʝʥʘ ʧʦ ʩʚʘʢʦʤ ʢʨʠʪʝʨʠʿʫʤʫ ʧʨʠʢʘʟʘʥʘ ʿʝ ʫ ʪʘʙʝʣʠ 

5.6. ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʠʟ ʪʘʙʝʣʝ, ʧʨʦʩʝʯʥʘ ʦʮʝʥʘ ʤʦʜʝʣʘ ʥʠ ʧʦ ʿʝʜʥʦʤ 

ʢʨʠʪʝʨʠʿʫʤʫ ʥʠʿʝ ʥʠʩʢʘ (ʥʠʞʘ ʦʜ 3.7). ʆʚʦ ʩʝ, ʥʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʧʦʜʘʪʘʢʘ ʦ 

ʝʚʘʣʫʘʮʠʿʠ ʤʦʜʝʣʘ, ʤʦʞʝ ʨʝ˂ʠ ʠ ʟʘ ʧʨʦʩʝʯʥʫ ʦʮʝʥʫ ʤʦʜʝʣʘ ʧʨʝʤʘ ʩʚʠʤ 

ʢʨʠʪʝʨʠʿʫʤʘ ʦʜ ʩʪʨʘʥʝ ʩʚʘʢʦʛ ʝʢʩʧʝʨʪʘ ʧʦʩʝʙʥʦ: ɽʢʩʧʝʨʪ ɸ ï 4.23; ɽʢʩʧʝʨʪ B ï 

4.36; ɽʢʩʧʝʨʪ C ï 4.15; ɽʢʩʧʝʨʪ D ï 3.92, ɽʢʩʧʝʨʪ E ï 4.23; ɽʢʩʧʝʨʪ F ï 3.85; 

ɽʢʩʧʝʨʪ G ï 4.08; ɽʢʩʧʝʨʪ H ï 4.08; ɽʢʩʧʝʨʪ I ï 4.23; ɽʢʩʧʝʨʪ J ï 4.31. ʋʢʫʧʥʘ 

ʦʮʝʥʘ ʤʦʜʝʣʘ ʦʜ ʩʪʨʘʥʝ ʩʚʠʭ ʝʢʩʧʝʨʘʪʘ ʩʫʤʘʨʥʦ ʠ ʫʧʨʦʩʝʯʝʥʦ ʠʟʥʦʩʠ 4.15 ʰʪʦ 

ʫʢʘʟʫʿʝ ʥʘ ʟʥʘʯʘʿʥʫ ʚʨʝʜʥʦʩʪ ʤʦʜʝʣʘ.  

 

ʊʘʙʝʣʘ 5.6 

ɽʚʘʣʫʘʮʠʿʘ ʤʦʜʝʣʘ ʦʜ ʩʪʨʘʥʝ ʝʢʩʧʝʨʘʪʘ 

ʈɹ ʂʨʠʪʝʨʠʿʫʤʠ ʟʘ ʚʨʝʜʥʦʚʘˁʝ ʤʦʜʝʣʘ ʇʨʦʩʝʯʥʘ ʦʮʝʥʘ 

1.  ʄʦʜʝʣ ʦʤʦʛʫ˂ʘʚʘ ʘʜʝʢʚʘʪʥʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ? 

4.1 

2.  ʄʦʜʝʣ ʦʤʦʛʫ˂ʘʚʘ ʘʜʝʢʚʘʪʥʫ ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ? 

3.9 

3.  ʄʦʜʝʣ ʦʤʦʛʫ˂ʘʚʘ ʘʜʝʢʚʘʪʥʦ ʧʦʚʝʟʠʚʘˁʝ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʩʘ ʧʨʦʮʝʩʠʤʘ? 

3.7 

4.  ʄʦʜʝʣ ʫʢˀʫʯʫʿʝ ʜʦʚʦˀʥʦ ʦʙʫʭʚʘʪʥʫ ʘʥʘʣʠʟʫ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ˁʠʭʦʚʠʭ ʚʝʟʘ ʩʘ ʧʨʦʮʝʩʠʤʘ? 

4.2 

5.  ʀʜʝʿʘ ʤʦʜʝʣʘ ʜʘ ʪʨʦʰʢʦʚʠ ʿʝʜʥʦʛ ʧʨʦʮʝʩʘ ʟʘʚʠʩʝ ʠ ʦʜ 

ʪʨʦʰʢʦʚʘ ʧʨʦʮʝʩʘ ʩʘ ʢʦʿʠʤʘ ʿʝ ʦʥ ʚʝʟʠ ʿʝ ʦʩʥʦʚʘʥʘ? 

4.0 

6.  ʄʦʜʝʣ ʩʝ ʤʦʞʝ ʢʦʥʪʠʥʫʘʣʥʦ ʧʨʠʤʝˁʠʚʘʪʠ? 4.4 

7.  ʄʦʜʝʣ ʿʝ ʫ ʬʫʥʢʮʠʿʠ ʪʝʞˁʝ ʢʘ ʩʤʘˁʠʚʘˁʫ ʫʢʫʧʥʠʭ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ? 

4.4 

8.  ʄʦʜʝʣ ʦʤʦʛʫ˂ʘʚʘ ʧʦʨʝʹʝˁʝ ʚʘʨʠʿʘʥʪʠ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ? 

4.2 

9.  ʄʦʜʝʣ ʜʘʿʝ ʦʩʥʦʚʫ ʟʘ ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʝ ʦ 

ʧʦʙʦˀʰʘˁʫ? 

4.1 

10.  ʄʦʜʝʣ ʧʦʜʨʞʘʚʘ ʢʦʥʮʝʧʮʠʿʫ ʊQʄ-ʘ? 4.6 

11.  ʄʦʜʝʣ ʩʝ ʤʦʞʝ ʧʨʠʤʝʥʠʪʠ ʫ ʨʘʟʣʠʯʠʪʦʤ ʦʙʠʤʫ ʪʘʢʦ 

ʜʘ ʦʜʛʦʚʘʨʘ ʧʦʪʨʝʙʘʤʘ ʢʦʥʢʨʝʪʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ? 

4.3 

12.  ʄʦʜʝʣ ʿʝ ʢʦʨʠʩʪʘʥ ʫ ʧʨʘʢʩʠ? 4.0 

13.  ʄʦʜʝʣ ʠʩʪʠʯʝ ʙʦˀʝ ʧʝʨʬʦʨʤʘʥʩʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠʤ ʤʦʜʝʣʠʤʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ (PAF 

ʤʦʜʝʣ, Crosby-ʿʝʚ ʤʦʜʝʣ, ʇʨʦʮʝʩʥʠ ʤʦʜʝʣ, ABC 

ʤʦʜʝʣ)? 

4.0 

 ʋʂʋʇʅɸ ʇʈʆʉɽʏʅɸ ʆʎɽʅɸ 4.15 
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ʅʘʢʦʥ ʫʚʘʞʘʚʘˁʘ ʩʫʛʝʩʪʠʿʘ ʢʦʿʝ ʩʫ ʧʦʿʝʜʠʥʠ ʝʢʩʧʝʨʪʠ ʥʘʟʥʘʯʠʣʠ ʧʨʠʣʠʢʦʤ 

ʚʨʝʜʥʦʚʘˁʘ ʤʦʜʝʣʘ, ʤʦʜʝʣ ʿʝ ʢʦʨʠʛʦʚʘʥ ʠ ʥʘʢʦʥ ʪʦʛʘ ʧʨʠʤʝˁʝʥ ʫ ʧʨʘʢʩʠ, ʥʘ 

ʧʨʠʤʝʨʫ ʢʦʿʠ ʿʝ ʧʨʠʢʘʟʘʥ ʜʘˀʝ ʫ ʨʘʜʫ. 

 

 

5.4. ʇʨʠʤʝʨ ʧʨʠʤʝʥʝ ʤʦʜʝʣʘ ʫ ʧʨʘʢʩʠ  

 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʤʘʣʘ ʠ ʩʨʝʜˁʘ ʧʨʝʜʫʟʝ˂ʘ ʚʝʣʠʢʦʤ ʚʝ˂ʠʥʦʤ ʫʯʝʩʪʚʫʿʫ ʫ ʫʢʫʧʥʦʤ 

ʙʨʦʿʫ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʠ ʩ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʤʝʥʘ˅ʤʝʥʪ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʧʨʝʧʦʟʥʘʪ ʢʘʦ ʟʥʘʯʘʿʘʥ, ʢʘʢʦ ʟʘ ʧʨʦʠʟʚʦʜʥʝ ʪʘʢʦ ʠ ʟʘ ʫʩʣʫʞʥʝ 

ʢʦʤʧʘʥʠʿʝ, ʪʦ ʿʝ ʟʘ ʧʦʪʨʝʙʝ ʧʨʠʤʝʥʝ ʨʘʟʚʠʿʝʥʦʛ ʤʦʜʝʣʘ ʠʟʘʙʨʘʥʘ ʢʦʤʧʘʥʠʿʘ ʢʦʿʘ ʿʝ 

ʤʘʣʘ ʧʦ ʚʝʣʠʯʠʥʠ ʠ ʢʦʿʘ ʩʝ ʙʘʚʠ ʠʟʨʘʜʦʤ ʥʘʤʝʰʪʘʿʘ ʦʜ ʤʘʩʠʚʘ ʧʦ ʟʘʭʪʝʚʠʤʘ 

ʢʦʨʠʩʥʠʢʘ. ʆʚʦ ʿʝ ʜʝʣʘʪʥʦʩʪ ʢʦʿʘ ʩʝ, ʩʣʝʜʝ˂ʠ ʜʝʬʠʥʠʮʠʿʫ ʫʩʣʫʛʝ ʜʘʪʝ ʫ ʩʪʘʥʜʘʨʜʫ 

ISO 9000:2015, ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʫʩʣʫʞʥʦʤ, ʟʙʦʛ ʘʢʪʠʚʥʝ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ 

ʢʦʨʠʩʥʠʮʠʤʘ ʪʦʢʦʤ ʨʝʘʣʠʟʘʮʠʿʝ ʩʚʦʿʠʭ ʧʨʦʮʝʩʘ. ʆʩʠʤ ʪʦʛʘ, ʜʝʣʘʪʥʦʩʪ ʦʚʝ 

ʢʦʤʧʘʥʠʿʝ ʦʙʫʭʚʘʪʘ ʠ ʧʨʦʜʘʿʫ ʢʘʦ ʠ ʧʦʩʪʧʨʦʜʘʿʥʝ ʘʢʪʠʚʥʦʩʪʠ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, 

ʩʧʝʮʠʬʠʯʥʦʩʪ ʦʚʘʢʚʝ ʫʩʣʫʛʝ ʿʝ ʜʘ ʩʝ ʦʩʪʚʘʨʫʿʝ ʢʨʦʟ ʚʠʩʦʢ ʩʪʝʧʝʥ ʫʯʝʰ˂ʘ 

ʤʘʪʝʨʠʿʘʣʠʟʦʚʘʥʦʛ ʧʨʦʠʟʚʦʜʘ ʫ ʨʝʟʫʣʪʘʪʫ ʫʩʣʫʛʝ, ʫ ʚʠʜʫ ʠʟʨʘʹʝʥʦʛ ʥʘʤʝʰʪʘʿʘ, 

ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʧʦʪʨʝʙʫ ʨʘʟʤʘʪʨʘˁʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʚʘʣʠʪʝʪʘ ʠ ʪʦʛ ʩʝʛʤʝʥʪʘ 

ʫʩʣʫʛʝ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʢʦʝʿ ʤʦʛʫ ʥʘʩʪʘʪʠ ʥʘ ˁʠʤʘ. ɿʙʦʛ ʪʦʛʘ, 

ʤʦʞʝ ʩʝ ʩʤʘʪʨʘʪʠ ʜʘ ʜʝʣʘʪʥʦʩʪ ʦʚʘʢʚʝ ʢʦʤʧʘʥʠʿʝ ʫʢˀʫʯʫʿʝ ʠ ʨʦʙʥʦ ʠ ʫʩʣʫʞʥʦ 

ʧʨʦʠʟʚʦʜʥʝ ʪʦʢʦʚʝ. ʋ ʧʠʪʘˁʫ ʿʝ ʢʦʤʧʘʥʠʿʘ ʢʦʿʘ ʧʨʝʧʦʟʥʘʿʝ ʟʥʘʯʘʿ ʠ ʦʩʥʦʚʥʫ ʠʜʝʿʫ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʿʘ ʿʝ ʠʩʪʘʢʥʫʪʘ ʫ ʦʚʦʤ ʨʘʜʫ.  

 

ɿʘ ʧʨʠʤʝʥʫ ʤʦʜʝʣʘ ʩʫ ʠʟʘʙʨʘʥʘ ʯʝʪʠʨʠ ʧʨʦʮʝʩʘ ʟʘ ʢʦʿʝ ʢʦʤʧʘʥʠʿʘ ʩʤʘʪʨʘ ʜʘ ʩʫ 

ʧʦʪʝʥʮʠʿʘʣʥʦ ʥʘʿʚʝ˂ʠ ʩʪʚʘʨʘʦʮʠ ʪʨʦʰʢʦʚʘ: ʧʨʦʜʘʿʘ, ʧʨʦʠʟʚʦʜˁʘ 1 (ʠʟʨʘʜʘ 

ʢʦʥʩʪʨʫʢʮʠʿʘ ʦʜ ʤʘʩʠʚʘ), ʧʨʦʠʟʚʦʜˁʘ 2 (ʠʟʨʘʜʘ ʪʘʧʘʮʠʨʘʥʠʭ ʜʝʣʦʚʘ ʥʘʤʝʰʪʘʿʘ) ʠ 

ʥʘʙʘʚʢʘ. ʇʨʠʢʘʟ ʧʦʜʘʪʘʢʘ ʠ ʫʪʚʨʹʠʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠʟʚʨʰʝʥʦ ʫ ʧʨʦʛʨʘʤʫ 

Microsoft Office Excel 2007. 
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ʆʧʰʪʠ ʧʦʣʘʟʥʠ ʧʦʜʘʮʠ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʫʧʦʪʨʝʙˀʝʥʠ ʩʫ: 

˻˽̊́˩

ǕǴǷǲǦǸǶǦǳǮ ǵǫǶǮǴǪ ǨǶǫǲǫǳǦ ȍǫ: 12 ǲǫǷǫǼǮ

ǕǶǴǷ. (ǴǽǫǰǮǨǦǳǮ) ǧǶ. ǵǶǴǮǭǨ. 1 ǹ ǸǴǰǹ ǵǴǷǲǦǸǶǦǳǴǩ ǨǶǫǲ.ǵǫǶ. ȍǫ:800 ǵǶǴǮǭǨǴǪǦ

ǕǶǴǷ. (ǴǽǫǰǮǨǦǳǮ) ǧǶ. ǵǶǴǮǭǨ. 2 ǹ ǸǴǰǹ ǵǴǷǲǦǸǶǦǳǴǩ ǨǶǫǲ.ǵǫǶ. ȍǫ:400 ǵǶǴǮǭǨǴǪǦ

ǕǶǴǷ. (ǴǽǫǰǮǨǦǳǮ) ǧǶ. ǮǷǵǴǶǹǰǦ. ǹ ǸǴǰǹ ǵǴǷǲǦǸǶǦǳǴǩ ǨǶǫǲ.ǵǫǶ. ȍǫ:30 ǮǷǵǴǶǹǰǦê

ǕǶǴǷ. (ǴǽǫǰǮǨǦǳǮ) ǧǶ. ǰǴǶǮǷǳǮǰǦ ǹ ǸǴǰǹ ǵǴǷǲǦǸǶǦǳǴǩ ǨǶǫǲ.ǵǫǶ. ȍǫ:60 ǰǴǶǮǷǳǮǰǦ

ǕǶǴǷ. ǧǶ. ǵǶǴǮǭǨ. ǵǴ ȍǫǪǳǴȍ ǮǷǵǴǶǹǼǮ ȍǫ:40 ǵǶǴǮǭǨ. ǵǴ ǮǷǵǴǶ.

ǕǶǴǷǫǽǦǳ ǧǶǴȍ ǵǶǴǮǭǨǴǪǦ ǵǴ ȍǫǪǳǴǲ ǼǮǰǱǹǷǹ (ǕǶǴǮǭǨǴǪȏǦ 1)20 ǵǶǴǮǭǨ. ǵǴ ǼǮǰǱǹǷǹ

ǕǶǴǷǫǽǦǳ ǧǶǴȍ ǵǶǴǮǭǨǴǪǦ ǵǴ ȍǫǪǳǴǲ ǼǮǰǱǹǷǹ (ǕǶǴǮǭǨǴǪȏǦ 2)20 ǵǶǴǮǭǨ. ǵǴ ǼǮǰǱǹǷǹ

ǕǶǴǷ. ǹǰǹǵǦǳ ǵǶǴǺǮǸ ǹ ǸǴǰǹ ǵǴǷǲǦǸǶǦǳǴǩ ǨǶǫǲ.ǵǫǶ. ȍǫ:60000 ǳȍ

˻˽ˮ˿ ˽˾˻̇˩˿ˢ

˻ͤ͊͊͘͟˿ͪ͊͟ΐ͔͙ͤ ͙͍ͤ͊͘˽ͯͤ ͙͍ͤ͊͘

1 ǙǵǴ.ǵǶ. ǙǵǴǸǶǫǧǦ ǵǶǴǮǭǨǴǪǦ

2 ǕǶǴǪ. ǕǶǴǪǦȍǦ

3 ǕǶǴǮ.1 ǕǶǴǮǭǨǴǪȏǦ 1

4 ǕǶǴǮ.2 ǕǶǴǮǭǨǴǪȏǦ 2

5 ǓǦǧǦǨ. ǓǦǧǦǨǰǦ

6 ǕǮǖ ǵǶ. ǕǶǴȍǫǰǸǴǨǦȏǫ Ǯ ǶǦǭǨǴȍ ǵǶǴǮǭǨǴǪǦ

7 ǙǸ.ǵǴ.ǰ. ǙǸǨǶȇǮǨǦȏǫ ǵǴǸǶǫǧǦ ǰǴǶǮǷǳǮǰǦ

8 ǕǶ.ǭǦǰ.Ƕ. ǕǶǦȐǫȏǫ ǭǦǰǴǳǷǰǫ ǶǫǩǹǱǦǸǮǨǫ

9 ǔǧ.ǭǦǵ. ǔǧǹǰǦ ǭǦǵǴǷǱǫǳǮǻ  

 

ʄʝʹʫʩʦʙʥʠ ʦʜʥʦʩ ʠʟʤʝʹʫ ʥʘʚʝʜʝʥʠʭ ʧʨʦʮʝʩʘ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘʨʝʜʥʦʤ ʪʘʙʝʣʦʤ (Ă1ñ 

ʦʟʥʘʯʘʚʘ ʧʦʩʪʦʿʘˁʝ, ʘ Ă0ñ ʥʝʧʦʩʪʦʿʘˁʝ ʫʪʠʮʘʿʘ) ʠ ʙʠ˂ʝ ʢʦʨʠʰ˂ʝʥ ʟʘ ʜʝʬʠʥʠʩʘˁʝ 

ʿʝʜʥʦʛ ʠʣʠ ʚʠʰʝ ʩʣʫʯʘʿʝʚʘ ʫʪʠʮʘʿʘ ʢʦʿʠ ʩʝ ʚʝʟʫʿʫ ʟʘ ʩʚʘʢʠ ʧʨʦʮʝʩ. 

 

1 2 3 4 5 6 7 8 9

ǙǵǴ.ǵǶ.ǕǶǴǪ.ǕǶǴǮ.1ǕǶǴǮ.2ǓǦǧǦǨ.ǕǮǖ ǵǶ.ǙǸ.ǵǴ.ǰ.ǕǶ.ǭǦǰ.Ƕ.ǔǧ.ǭǦǵ.

1 ǙǵǴ.ǵǶ.0 0 0 0 0 0 0 0 0

2 ǕǶǴǪ. 1 0 0 0 0 0 0 0 0

3 ǕǶǴǮ.10 1 0 0 0 0 0 0 0

4 ǕǶǴǮ.21 1 0 0 0 0 0 0 0

5 ǓǦǧǦǨ.0 0 1 1 0 0 0 0 0

6 ǕǮǖ ǵǶ.0 0 1 1 1 0 0 1 1

7 ǙǸ.ǵǴ.ǰ.0 0 1 1 1 1 0 0 0

8 ǕǶ.ǭǦǰ.Ƕ.0 1 1 1 1 1 0 0 0

9 ǔǧ.ǭǦǵ.0 1 1 1 1 1 1 1 1  

 

ʊʦʢ ʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠʤʝʥʝ ʤʦʜʝʣʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘ ʧʨʠʤʝʨʫ ʯʝʪʠʨʠ ʧʨʦʮʝʩʘ:  

Á ʅʘʙʘʚʢʘ;  

Á ʇʨʦʠʟʚʦʜˁʘ 1 - ʀʟʨʘʜʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ʦʜ ʤʘʩʠʚʘ;  

Á ʇʨʦʠʟʚʦʜˁʘ 2 - ʀʟʨʘʜʘ ʪʘʧʘʮʠʨʘʥʠʭ ʜʝʣʦʚʘ ʥʘʤʝʰʪʘʿʘ; 

Á ʇʨʦʜʘʿʘ. 
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ʇʦʜʘʮʠ ʟʘ ʧʨʦʮʝʩ ʥʘʙʘʚʢʝ: 

 

ʉʣʫʯʘʿʝʚʠ ʫʪʠʮʘʿʘ: 

I1 ˹͍͊͋͊͊͟ όͣ͊ͭύ ˽͙͍ͪͦͦ͒ͥ͊͘ м˽͔ͪͦ͒͊͊̂ͨͦͭͪ͋͊͞

I2 ˹͍͊͋͊͊͟ όͫͪύ˽͙͍ͪͦͦ͒ͥ͊͘ м˽͔ͪͦ͒͊͊̂ͨͦͭͪ͋͊͞

I3 ˹͍͊͋͊͊͟ όͣ͊ͭύ ˽͙͍ͪͦͦ͒ͥ͊͘ н˽͔ͪͦ͒͊͊̂ͨͦͭͪ͋͊͞

I4 ˹͍͊͋͊͊͟ όͫͪύ˽͙͍ͪͦͦ͒ͥ͊͘ н˽͔ͪͦ͒͊͊̂ͨͦͭͪ͋͊͞ 

*ʄʘʪ ï ʤʘʪʝʨʠʿʘʣ; ʉʨ ï ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʜ 

 

ʇʦʜʘʮʠ ʦ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠʤʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʧʦʯʝʪʥʦʤ ʤʦʤʝʥʪʫ (t0): 
 

ˣͪͦ͞ ͙͊͊͘͘͡ ͙͘ 

ͨͪͦͼ͔ͫ͊ 

όͼ͙ͯͫ͊͟͡ 

ͨͪͦͼ͔ͫ͊ύ  

Mz

ˣͪͦ͞ ͙͍ͨͪͦͦ͒͊͘ 

ͤ͊ ͔ͦ͟͞ ͙ͯͭ;ͯ 

͍͙ͫ ͙͙͊͘͘͡ ͙͘ 

ͨͪͦͼ͔ͫ͊           

FPz

ˣͪͦ͞ ͙͍ͨͪͦͦ͒͊͘ 

ͤ͊ ͔ͦ͟͞ ͙ͯͭ;͔ 

͔͒͊ͤ͞ ͙͊͘͘͡ ͙͘ 

ͨͪͦͼ͔ͫ͊

Lz = FPz/Mz

ˣͪͦ͞ 

͔͎ͤͯͫ͊͊͡΄͔͙ͤͻ 

͙͊͊͘͘͡ ͙͘ 

ͨͪͦͼ͔ͫ͊  

Nz

ˣͪͦ͞ ͙ͨͪͦ͘Φ ͤ͊ 

͔ͦ͟͞ ͙ͯͭ;ͯ ͍͙ͫ 

͔͎ͤͯͫ͊Φ ͙͙͊͘͘͡ 

͙͘ ͨͪͦͼ͔ͫ͊   

Sz=Lz*Nz

ˣͪͦ͞ ͙ͫͨͦͪͯ͊͟ 

ͤ͊ ͔ͦ͟͞ ͙ͯͭ;ͯ 

͍͙ͫ ͔͎ͤͯͫ͊Φ͙͘͡Φ 

͙͘ ͨͪͦͼ͔ͫ͊ 

Dz=Sz/E

I1 30 800 27 3 81 2

I2 4 800 200 0 0 0

I3 15 400 27 2 54 1

I4 2 400 200 0 0 0  

 

ʇʦʜʘʮʠ ʦ ʤʝʩʪʠʤʘ ʫʦʯʘʚʘˁʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ: 

˹˩̂˿ˢ˥˶Φ̂ ˴̂˽˹˻˹͍͊͋͊͊͟ π Y¢м˽͙͍ͪͦ͘Φ м π Y¢м˽͙͍ͪͦ͘Φ м π Y¢н˽͙͍ͪͦ͘Φ н π Y¢м˽͙͍ͪͦ͘Φ н π Y¢н˽͔ͪͦ͒͊͊̂ͨͦͭͪ͋͊͞

I1 3 1 1 0 x x 0 1

I2 0 0 0 0 x x 0 0

I3 2 1 x x 0 0 0 1

I4 0 0 x x 0 0 0 0  

 

ʇʦʜʘʮʠ ʦ ʘʢʪʠʚʥʦʩʪʠʤʘ ʧʨʦʮʝʩʘ (ʢʘʪʝʛʦʨʠʿʘʤʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ˁʠʭʦʚʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ) ʠʟ ʢʦʿʠʭ ʩʝ ʜʘˀʝ ʛʝʥʝʨʠʰʫ ʧʦʜʘʮʠ ʦ ʧʨʝʚʝʥʪʠʚʥʠʤ ʠ ʪʨʦʰʢʦʚʠʤʘ 

ʧʨʦʮʝʥʝ:

5 ˹͍͊͋͊͊͟ P A B

5.1 ˽͙͔͊ͤͪ͊ͥ͡ ͙ ͨͪ͊ΐ͔͔ͥ ͙͊͘͡ͻ͊16 16

5.2 ˽͙͔ͪͣ͞ ͙ ͦ͋ͪ͊͒͊ ͊͘ͻ͔͍ͭ͊ ͊͘ ͍ͤ͊͋͊ͯ͟18 18

5.3 ˮ͋ͦͪ͘ ͙ͫͨͦͪͯ;͙ͦͼ͊ 14 14

5.4 ˹͊ͪͯ;͙͍͔͊ͥ 14 14

5.5 ́ͪ͊ͤͫͨͦͪͭ 32 32

5.6 ˽͙͔ͪͣ͞ ͔ͪͦ͋ 28 28

5.7 ˽͙͔ͪͣͤͦ͞ ͙͔ͦͤͭͪͦͫ͊ͥ͟͡ ͔ͪͦ͋ 23 23

5.8 ˿͙͊͒͟͡΄͔͔ͭͥ ͔ͪͦ͋ 27 27

5.9 ˮ͍͔͒͊͊ͥ͘ ͔ͪͦ͋ ͙͘ ͙ͫ͊͒͟͡΄ͭ͊ 18 18

ң 34 23 ̂˴̂˽˹˻ 190

˨˻ Y¢м 145

˨˻ Y¢н 0
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ʆʜ ʠʥʪʝʨʝʩʥʠʭ ʩʪʨʘʥʘ, ʫ ʦʚʦʤ ʧʨʠʤʝʨʫ, ʧʦʩʤʘʪʨʘʥʠ ʩʫ ʩʘʤʦ ʢʦʨʠʩʥʠʮʠ. 

 

ʇʦʜʘʮʠ ʦ ʪʨʦʰʢʦʚʠʤʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʨʦʮʝʩʘ ʥʘʙʘʚʢʝ ʫ ʯʝʪʠʨʠ ʧʨʝʧʦʟʥʘʪʘ 

ʩʣʫʯʘʿʘ ʫʪʠʮʘʿʘ ʩʫ: 

I1

˨͙͔͙ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ƛC ͭͪͦ΄͍͙ͦ͒ͦ͟ Y¢м ͒ͦ Y¢н

˹͍͊͋͊͊͟ όͣ͊ͭύ 3 570 435 0

˽͙͍ͪͦͦ͒ͥ͊͘ м 4 1341 158 705

˽ͪͦ͒͊͊͞ 2 245 134 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ƛCм π ͙͍ͤ͊͘L5 ƛCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ƛCм π ͍͔ͪ͒ͤͦͫͭ

˹͍͊͋͊͊͟ όͣ͊ͭύ 3 x 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ м 4 x 0 0

˽ͪͦ͒͊͊͞ 2 x 0 0

˨͙͔͙ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ŜCм π ͙͍ͤ͊͘5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 3˾͔΄͍͊Φ ͙͎͍ͨͪͦͦͪ͊100 270

ˮ͙͔͙ͤ͒ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ŜCм π ͙͍ͤ͊͘L5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 1˥͙ͯ͋ͭ͊͟ ͙͙ͦͪͫͤ͊͟͟8000 10800 

I2

˨͙͔͙ͪͭͤ͟ ƛCΥ˹ ͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ƛC ͭͪͦ΄͍͙ͦ͒ͦ͟ Y¢м ͒ͦ Y¢н

˹͍͊͋͊͊͟ όͫͪύ 0 0 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ м 0 0 0 0

˽ͪͦ͒͊͊͞ 0 0 0 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ƛCм π ͙͍ͤ͊͘L5 ƛCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ƛCм π ͍͔ͪ͒ͤͦͫͭ

˹͍͊͋͊͊͟ όͫͪύ 0 x 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ м 0 x 0 0

˽ͪͦ͒͊͊͞ 0 x 0 0

˨͙͔͙ͪͭͤ͟ ŜCΥ˹ ͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ŜCм π ͙͍ͤ͊͘5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 0˾͔΄͍͊Φ ͙͎͍ͨͪͦͦͪ͊100 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ŜCм π ͙͍ͤ͊͘L5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 0˥͙ͯ͋ͭ͊͟ ͙͙ͦͪͫͤ͊͟͟8000 0  
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I3

˨͙͔͙ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ƛC ͭͪͦ΄͍͙ͦ͒ͦ͟ Y¢м ͒ͦ Y¢н

˹͍͊͋͊͊͟ όͣ͊ͭύ 2 380 290 0

˽͙͍ͪͦͦ͒ͥ͊͘ н 3 848 122 362

˽ͪͦ͒͊͊͞ 1 163 89 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ƛCм π ͙͍ͤ͊͘L5 ƛCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ƛCм π ͍͔ͪ͒ͤͦͫͭ

˹͍͊͋͊͊͟ όͣ͊ͭύ 2 x 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ н 3 x 0 0

˽ͪͦ͒͊͊͞ 1 x 0 0

˨͙͔͙ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ŜCм π ͙͍ͤ͊͘5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 2˾͔΄͍͊Φ ͙͎͍ͨͪͦͦͪ͊100 180

ˮ͙͔͙ͤ͒ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ŜCм π ͙͍ͤ͊͘L5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 1˥͙ͯ͋ͭ͊͟ ͙͙ͦͪͫͤ͊͟͟8000 7200 

I4

˨͙͔͙ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ƛC ͭͪͦ΄͍͙ͦ͒ͦ͟ Y¢м ͒ͦ Y¢н

˹͍͊͋͊͊͟ όͫͪύ 0 0 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ н 0 0 0 0

˽ͪͦ͒͊͊͞ 0 0 0 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ƛCм π ͙͍ͤ͊͘L5 ƛCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ƛCм π ͍͔ͪ͒ͤͦͫͭ

˹͍͊͋͊͊͟ όͫͪύ 0 x 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ н 0 x 0 0

˽ͪͦ͒͊͊͞ 0 x 0 0

˨͙͔͙ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ŜCм π ͙͍ͤ͊͘5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 0˾͔΄͍͊Φ ͙͎͍ͨͪͦͦͪ͊100 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ŜCм π ͙͍ͤ͊͘L5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 0˥͙ͯ͋ͭ͊͟ ͙͙ͦͪͫͤ͊͟͟8000 0  

 

ɼʘˀʝ, ʥʘ ʦʩʥʦʚʫ ʿʝʜʥʘʯʠʥʝ: 

 

( )
z z z z z z

z

z z

zXz0 z1
z.N z0.N z0.N z1.N z0.N z1.N zX .N

z z z

NN N
F = iFô  iF + iFô iF iF +é+ i+ +...+( Fô

N N N
+ )Ö Ö Ö + 

( )
z z z z z

zU
z0.N z1.N zX .N zU.N

z

N
+ iF + iF +é+ iF + eF

N
Ö

 

 

ʠʟʨʘʯʫʥʘʪʠ ʩʫ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʨʦʮʝʩʘ ʥʘʙʘʚʢʝ ʫ ʩʚʘʢʦʤ ʧʨʝʧʦʟʥʘʪʦʤ 

ʩʣʫʯʘʿʫ ʫʪʠʮʘʿʘ, ʫ ʦʜʥʦʩʫ ʥʘ ʨʘʩʧʦʜʝʣʫ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʦ ʤʝʩʪʫ ˁʠʭʦʚʦʛ 

ʦʪʢʨʠʚʘˁʘ ʫ ʧʨʦʮʝʩʠʤʘ ʫ ʦʢʚʠʨʫ ʧʦʩʤʘʪʨʘʥʠʭ ʩʣʫʯʘʿʝʚʘ ʫʪʠʮʘʿʘ. 
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ʅʘ ʪʘʿ ʥʘʯʠʥ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʪʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʟʘ ʧʨʚʠ ʧʦʩʤʘʪʨʘʥʠ ʩʣʫʯʘʿ 

ʫʪʠʮʘʿʘ ʠʟʥʦʩʝ F1.N1=4796 ʥʿ:   

I1 F1.N1 4796

iFnz+eFnz Nzx/Nz

˹͍͊͋͊͊͟ όͣ͊ͭύ 435 0.33 145

˽͙͍ͪͦ͘Φ м π Y¢м728 0.33 243

˽͙͍ͪͦ͘Φ м π Y¢н1275 0.00 0

˽ͪͦ͒͊͊͞ 2044 0.00 0

͔̂ͨͦͭͪ͋͊13226 0.33 4409

ң 1 4796 

 

ʊʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʟʘ ʜʨʫʛʠ ʧʦʩʤʘʪʨʘʥʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ ʠʟʥʦʩʝ F2.N2=0 ʥʿ: 

 

I2 F2.N2 0

iFnz+eFnz Nzx/Nz

˹͍͊͋͊͊͟ όͫͪύ 0 0

˽͙͍ͪͦ͘Φ м π Y¢м0 0

˽͙͍ͪͦ͘Φ м π Y¢н0 0

˽ͪͦ͒͊͊͞ 0 0

͔̂ͨͦͭͪ͋͊ 0 0

ң 0 0  

 

ʊʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʟʘ ʪʨʝ˂ʠ ʧʦʩʤʘʪʨʘʥʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ ʠʟʥʦʩʝ F3.N3=4531 

ʥʿ: 

I3 F3.N3 4531

iFnz+eFnz Nzx/Nz

˹͍͊͋͊͊͟ όͣ͊ͭύ 290 0.50 145

˽͙͍ͪͦ͘Φ н π Y¢м501.5 0.00 0

˽͙͍ͪͦ͘Φ н π Y¢н742 0.00 0

˽ͪͦ͒͊͊͞ 1317 0.00 0

͔̂ͨͦͭͪ͋͊ 8771 0.50 4386

ң 1 4531  
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ʊʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʟʘ ʯʝʪʚʨʪʠ ʧʦʩʤʘʪʨʘʥʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ ʠʟʥʦʩʝ F4.N4=0 

ʥʿ: 

I4 F4.N4 0

iFnz+eFnz Nzx/Nz

˹͍͊͋͊͊͟ όͫͪύ 0 0

˽͙͍ͪͦ͘Φ н π Y¢м0 0

˽͙͍ͪͦ͘Φ н π Y¢н0 0

˽ͪͦ͒͊͊͞ 0 0

͔̂ͨͦͭͪ͋͊ 0 0 0

ң 0  

 

ʅʘʢʦʥ ʪʦʛʘ, ʫʪʚʨʹʝʥʠ ʩʫ ʫʢʫʧʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʟʘ ʧʨʦʮʝʩ ʥʘʙʘʚʢʝ ʥʘ ʦʩʥʦʚʫ 

ʦʧʰʪʝ ʿʝʜʥʘʯʠʥʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ: 

 

()
z

Z

0 M M z.N

z =1
ʥʘʙʘʚʢʘCoQ t  = P + A + F = 1734 + 1173 + 9327 = 12234 ʥʿä

 

 

ʠ ʦʥʠ ʠʟʥʦʩʝ 12234 ʥʿ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʤʦʤʝʥʪʫ t0, h ʪʦ ʩʝ ʚʠʜʠ ʠ ʠʟ ʥʘʨʝʜʥʝ ʪʘʙʝʣʝ. 

 

P+A 2907

F 9327

CoQ 12234  

 

ʅʘʢʦʥ ʪʦʛʘ, ʠʟʚʨʰʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʫʟʨʦʢʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, 

ˁʠʭʦʚʝ ʫʯʝʩʪʘʣʦʩʪʠ ʫ ʧʦʿʘʚʠ ʥʝʫʩʘʛʣʘʰʝʥʠʭ ʠʟʣʘʟʘ, ʢʘʦ ʠ ʤʦʛʫ˂ʥʦʩʪʠ ʜʝʣʦʚʘˁʘ 

ʥʘ ˁʠʭ). ʇʦʜʘʮʠ ʦ ʦʚʦʤʝ ʩʫ ʧʨʠʢʘʟʘʥʠ ʟʘ ʩʚʘʢʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ: 

̂ͪͦ͘ͼ͙ I1 I2 I3 I4

˹͔͔͍͊͒͊ͭ͊ͤ͟ ͙͋ͦͪ͘ ͍͒ͦ͋͊͊͢;͊1 0 1 0

˹͔͔͍͊͒͊ͭͤͦ͟ ό͔ͯͫͣͤͦύ ͨͦͪͯ;͙͍͔͊ͥ1 0 1 0

˿ͯ͡;͙͊ͤ͞ ͙ͨͪͦͨͯͫͭ ό͙͙ͨͪͦͣ͟͡ ͭͪ͊ͤͫͨͦͭͪ͊ύ1 0 0 0

                    ң3 0 2 0

̂ͪͦ͘ͼ͙ ͙ͦ͟͞ ΐ͔ ͔ͫ ͙͙ͦͭͦͤͭ͟͡I1 I2 I3 I4

˹͔͔͍͊͒͊ͭ͊ͤ͟ ͙͋ͦͪ͘ ͍͒ͦ͋͊͊͢;͊1 0 1 0

˹͔͔͍͊͒͊ͭͤͦ͟ ό͔ͯͫͣͤͦύ ͨͦͪͯ;͙͍͔͊ͥ1 0 1 0

                  ң2 0 2 0

̂ͪͦ͘ͼ͙ ͙ͦ͟͞ ΐ͔ ͔ͫ ͙ ͔͒͊͢ ͍͙͊͊ͭ͢͞I1 I2 I3 I4

˿ͯ͡;͙͊ͤ͞ ͙ͨͪͦͨͯͫͭ ό͙͙ͨͪͦͣ͟͡ ͭͪ͊ͤͫͨͦͭͪ͊ύ1 0 0 0

ң 1 0 0 0  
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ɼʘˀʝ, ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʦ ʫʟʨʦʮʠʤʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʠ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʜʝʣʦʚʘˁʘ 

ʥʘ ˁʠʭ, ʧʨʦʮʝˁʝʥʠ ʩʫ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʟʘ ʧʨʦʮʝʩ ʥʘʙʘʚʢʝ ʢʦʿʠ ʩʝ ʦʯʝʢʫʿʫ ʫ 

ʤʦʤʝʥʪʫ t1, ʥʘʢʦʥ ʧʨʝʜʫʟʠʤʘˁʘ ʜʝʬʠʥʠʩʘʥʠʭ ʤʝʨʘ. 

 

ʇʦʜʘʮʠ ʦ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠʤʘ: 

ˣͪͦ͞ ͙͊͊͘͘͡ ͙͘ 

ͨͪͦͼ͔ͫ͊ 

όͼ͙ͯͫ͊͟͡ 

ͨͪͦͼ͔ͫ͊ύ  

Mz

ˣͪͦ͞ ͙͍ͨͪͦͦ͒͊͘ 

ͤ͊ ͔ͦ͟͞ ͙ͯͭ;ͯ 

͍͙ͫ ͙͙͊͘͘͡ ͙͘ 

ͨͪͦͼ͔ͫ͊           

FPz

ˣͪͦ͞ ͙͍ͨͪͦͦ͒͊͘ 

ͤ͊ ͔ͦ͟͞ ͙ͯͭ;͔ 

͔͒͊ͤ͞ ͙͊͘͘͡ ͙͘ 

ͨͪͦͼ͔ͫ͊

Lz = FPz/Mz

ˣͪͦ͞ 

͔͎ͤͯͫ͊͊͡΄͔͙ͤͻ 

͙͊͊͘͘͡ ͙͘ 

ͨͪͦͼ͔ͫ͊  

Nz

ˣͪͦ͞ ͙ͨͪͦ͘Φ ͤ͊ 

͔ͦ͟͞ ͙ͯͭ;ͯ ͍͙ͫ 

͔͎ͤͯͫ͊Φ ͙͙͊͘͘͡ 

͙͘ ͨͪͦͼ͔ͫ͊   

Sz=Lz*Nz

ˣͪͦ͞ ͙ͫͨͦͪͯ͊͟ 

ͤ͊ ͔ͦ͟͞ ͙ͯͭ;ͯ 

͍͙ͫ ͔͎ͤͯͫ͊Φ͙͘͡Φ 

͙͘ ͨͪͦͼ͔ͫ͊ 

Dz=Sz/E

I1 30 800 27 1 27 1

I2 4 800 200 0 0 0

I3 15 400 27 0 0 0

I4 2 400 200 0 0 0

 

ʇʦʜʘʮʠ ʦ ʤʝʩʪʠʤʘ ʫʦʯʘʚʘˁʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ: 

˹˩̂˿ˢ˥˶Φ̂ ˴̂˽˹˻˹͍͊͋͊͊͟ π Y¢м˽͙͍ͪͦ͘Φ м π Y¢м˽͙͍ͪͦ͘Φ м π Y¢н˽͙͍ͪͦ͘Φ н π Y¢м˽͙͍ͪͦ͘Φ н π Y¢н˽͔ͪͦ͒͊͊̂ͨͦͭͪ͋͊͞

I1 1 1 0 0 x x 0 0

I2 0 0 0 0 x x 0 0

I3 0 0 x x 0 0 0 0

I4 0 0 x x 0 0 0 0

 

ʇʦʜʘʮʠ ʦ ʘʢʪʠʚʥʦʩʪʠʤʘ ʧʨʦʮʝʩʘ (ʢʘʪʝʛʦʨʠʿʘʤʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ˁʠʭʦʚʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ) ʠʟ ʢʦʿʠʭ ʩʝ ʜʘˀʝ ʛʝʥʝʨʠʰʫ ʧʦʜʘʮʠ ʦ ʧʨʝʚʝʥʪʠʚʥʠʤ ʠ ʪʨʦʰʢʦʚʠʤʘ 

ʧʨʦʮʝʥʝ: 

5 ˹͍͊͋͊͊͟ P A B

5.1 ˽͙͔͊ͤͪ͊ͥ͡ ͙ ͨͪ͊ΐ͔͔ͥ ͙͊͘͡ͻ͊16 16

5.2 ˽͙͔ͪͣ͞ ͙ ͦ͋ͪ͊͒͊ ͊͘ͻ͔͍ͭ͊ ͊͘ ͍ͤ͊͋͊ͯ͟18 18

5.3 ˤ͔͍͔ͪ͒ͤͦ͊ͥ ͙ͫͨͦͪͯ;Φ ͔ͨͪͣ͊ ͔͒ͺΦ ͙͔͙͙ͪͭͪͯͣͣ͊͟͞12 12

5.4 ˮ͋ͦͪ͘ ͙ͫͨͦͪͯ;͙ͦͼ͊ 14 14

5.6 ˮͪ͊͒͊͘ ͨͦͪͯͽ͔͙͋ͤͼ͔ 14 14

5.7 ˹͊ͪͯ;͙͍͔͊ͥ 14 14

5.8 ́ͪ͊ͤͫͨͦͪͭ 32 32

5.9 ˽͙͔ͪͣ͞ ͔ͪͦ͋ 28 28

5.10 ˽͙͔ͪͣͤͦ͞ ͙͔ͦͤͭͪͦͫ͊ͥ͟͡ ͔ͪͦ͋ 18 18

5.11 ˿͙͊͒͟͡΄͔͔ͭͥ ͔ͪͦ͋ 27 27

5.13 ˮ͍͔͒͊͊ͥ͘ ͔ͪͦ͋ ͙͘ ͙ͫ͊͒͟͡΄ͭ͊ 18 18

ң 60 18 ̂˴̂˽˹˻ 211

˨˻ Y¢м 166

˨˻ Y¢н 193
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ʇʦʜʘʮʠ ʦ ʪʨʦʰʢʦʚʠʤʘ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʨʦʮʝʩʘ ʫ ʩʚʘʢʦʤ ʨʘʟʤʘʪʨʘʥʦʤ ʩʣʫʯʘʿʫ 

ʫʪʠʮʘʿʘ:  

I1

˨͙͔͙ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ƛC ͭͪͦ΄͍͙ͦ͒ͦ͟ Y¢м ͒ͦ Y¢н

˹͍͊͋͊͊͟ όͣ͊ͭύ 1 211 166 193

˽͙͍ͪͦͦ͒ͥ͊͘ м 1 447 53 235

˽ͪͦ͒͊͊͞ 1 82 45 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ƛCм π ͙͍ͤ͊͘L5 ƛCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ƛCм π ͍͔ͪ͒ͤͦͫͭ

˹͍͊͋͊͊͟ όͣ͊ͭύ 1 x 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ м 1 x 0 0

˽ͪͦ͒͊͊͞ 1 x 0 0

˨͙͔͙ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ŜCм π ͙͍ͤ͊͘5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 1˾͔΄͍͊Φ ͙͎͍ͨͪͦͦͪ͊100 90

ˮ͙͔͙ͤ͒ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ŜCм π ͙͍ͤ͊͘L5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 0˥͙ͯ͋ͭ͊͟ ͙͙ͦͪͫͤ͊͟͟8000 3600 

I2

˨͙͔͙ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ƛC ͭͪͦ΄͍͙ͦ͒ͦ͟ Y¢м ͒ͦ Y¢н

˹͍͊͋͊͊͟ όͫͪύ 0 0 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ м 0 0 0 0

˽ͪͦ͒͊͊͞ 0 0 0 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ƛCм π ͙͍ͤ͊͘L5 ƛCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ƛCм π ͍͔ͪ͒ͤͦͫͭ

˹͍͊͋͊͊͟ όͫͪύ 0 x 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ м 0 x 0 0

˽ͪͦ͒͊͊͞ 0 x 0 0

˨͙͔͙ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ŜCм π ͙͍ͤ͊͘5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 0˾͔΄͍͊Φ ͙͎͍ͨͪͦͦͪ͊100 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ŜCм π ͙͍ͤ͊͘L5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 0˥͙ͯ͋ͭ͊͟ ͙͙ͦͪͫͤ͊͟͟1000 0  

I3

˨͙͔͙ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ƛC ͭͪͦ΄͍͙ͦ͒ͦ͟ Y¢м ͒ͦ Y¢н

˹͍͊͋͊͊͟ όͣ͊ͭύ 0 0 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ н 0 0 0 0

˽ͪͦ͒͊͊͞ 0 0 0 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ƛCм π ͙͍ͤ͊͘L5 ƛCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ƛCм π ͍͔ͪ͒ͤͦͫͭ

˹͍͊͋͊͊͟ όͣ͊ͭύ 0 x 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ н 0 x 0 0

˽ͪͦ͒͊͊͞ 0 x 0 0

˨͙͔͙ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ŜCм π ͙͍ͤ͊͘5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 0˾͔΄͍͊Φ ͙͎͍ͨͪͦͦͪ͊100 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ŜCм π ͙͍ͤ͊͘L5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 0˥͙ͯ͋ͭ͊͟ ͙͙ͦͪͫͤ͊͟͟1000 0  
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I4

˨͙͔͙ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ƛC ͭͪͦ΄͍͙ͦ͒ͦ͟ Y¢м ͒ͦ Y¢н

˹͍͊͋͊͊͟ όͫͪύ 0 0 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ н 0 0 0 0

˽ͪͦ͒͊͊͞ 0 0 0 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ƛCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ƛCм π ͙͍ͤ͊͘L5 ƛCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ƛCм π ͍͔ͪ͒ͤͦͫͭ

˹͍͊͋͊͊͟ όͫͪύ 0 x 0 0

˽͙͍ͪͦͦ͒ͥ͊͘ н 0 x 0 0

˽ͪͦ͒͊͊͞ 0 x 0 0

˨͙͔͙ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊ5 ŜCм π ͙͍ͤ͊͘5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 0˾͔΄͍͊Φ ͙͎͍ͨͪͦͦͪ͊100 0

ˮ͙͔͙ͤ͒ͪͭͤ͟ ŜCΥ˹͔͎ͯͫ͊͡Φ͙͘͡Φ π bȊL5 ŜCм π ͙͍ͤ͊͘L5 ŜCм ͨͦ ͼ͙ͯͫͯ͟͡L5 ŜCм π ͍͔ͪ͒ͤͦͫͭ

͔̂ͨͦͭͪ͋͊ 0˥͙ͯ͋ͭ͊͟ ͙͙ͦͪͫͤ͊͟͟1000 0  

 

ʊʨʦʰʢʦʚʠ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʧʨʦʮʝʩʘ ʥʘʙʘʚʢʝ ʟʘ ʩʚʘʢʠ ʨʘʟʤʘʪʨʘʥʠ ʩʣʫʯʘʿ ʫʪʠʮʘʿʘ ʫ 

ʤʦʤʝʥʪʫ t1 ʩʫ: 

I1 F1.N1 193

iFnz+eFnz Nzx/Nz

˹͍͊͋͊͊͟ όͣ͊ͭύ 193 1.00 193

˽͙͍ͪͦ͘Φ м π Y¢м264 0.00 0

˽͙͍ͪͦ͘Φ м π Y¢н446 0.00 0

˽ͪͦ͒͊͊͞ 702 0.00 0

͔̂ͨͦͭͪ͋͊ 4430 0.00 0

ң 1 193 

I2 F2.N2 0

iFnz+eFnz Nzx/Nz

˹͍͊͋͊͊͟ όͫͪύ 0 0

˽͙͍ͪͦ͘Φ м π Y¢м0 0

˽͙͍ͪͦ͘Φ м π Y¢н0 0

˽ͪͦ͒͊͊͞ 0 0

͔̂ͨͦͭͪ͋͊ 0 0

ң 0 0  

I3 F3.N3 0

iFnz+eFnz Nzx/Nz

˹͍͊͋͊͊͟ όͣ͊ͭύ 0 0

˽͙͍ͪͦ͘Φ н π Y¢м0 0

˽͙͍ͪͦ͘Φ н π Y¢н0 0

˽ͪͦ͒͊͊͞ 0 0

͔̂ͨͦͭͪ͋͊ 0 0

ң 0 0  
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I4 F4.N4 0

iFnz+eFnz Nzx/Nz

˹͍͊͋͊͊͟ όͫͪύ 0 0

˽͙͍ͪͦ͘Φ н π Y¢м0 0

˽͙͍ͪͦ͘Φ н π Y¢н0 0

˽ͪͦ͒͊͊͞ 0 0

͔̂ͨͦͭͪ͋͊ 0 0

ң 0  

 

ʊʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʥʘʙʘʚʢʝ ʫ ʪʨʝʥʫʪʢʫ t1 (ʥʘʢʦʥ ʧʨʝʜʫʟʠʤʘˁʘ 

ʜʝʬʠʥʠʩʘʥʠʭ ʤʝʨʘ) ʫʪʚʨʹʝʥʠ ʩʫ ʥʘ ʦʩʥʦʚʫ ʿʝʜʥʘʯʠʥʝ: 

 

()
z

Z

M M z.N1
z =1

ʥʘʙʘʚʢʘ
CoQ t  = P + A + F = 3060 + 918 + 193 = 4171 ʥʿä

 

 

ʠ ʠʟʥʦʩʝ 4171 ʥʿ, ʰʪʦ ʩʝ ʚʠʜʠ ʠ ʠʟ ʥʘʨʝʜʥʝ ʪʘʙʝʣʝ. 

 

P+A 3978

F 193

CoQ 4171  

 

ɼʘʢʣʝ, ʨʘʟʣʠʢʘ ʫ ʩʪʚʘʨʥʠʤ ʠ ʦʯʝʢʠʚʘʥʠʤ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʥʘʙʘʚʢʝ, 

ʢʘʦ ʤʦʛʫ˂ʝ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʜʦʙʠʿʝʥʠ ʩʫ ʫʧʦʪʨʝʙʦʤ ʿʝʜʥʘʯʠʥʝ: 

 

() ()0 1ʥʘʙʘʚʢʘ ʥʘʙʘʚʢʘ ʥʘʙʘʚʢʘ
CoQ = CoQ t  ï CoQ t  = 12234 ï 4171 = 8063 ʥʿȹ  

 

ʅʘ ʠʩʪʠ ʥʘʯʠʥ, ʫʪʚʨʹʝʥʠ ʩʫ ʩʪʚʘʨʥʠ ʠ ʦʯʝʢʠʚʘʥʠ ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ, ʢʘʦ ʠ 

ʠˁʭʦʚʘ ʨʘʟʣʠʢʘ ʟʘ ʦʩʪʘʣʝ ʧʨʦʮʝʩʝ ʢʦʿʠ ʩʫ ʨʘʟʤʘʪʨʘʥʠ ʫ ʧʨʠʤʝʨʫ. 

 

ʊʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʩʚʘʢʦʛ ʧʦʿʝʜʠʥʘʯʥʦʛ ʧʨʦʮʝʩʘ, ʧʨʝʤʘ ʢʘʪʝʛʦʨʠʿʘʤʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ (P, A, F) ʠ ʫʢʫʧʥʦ, ʫʪʚʨʹʝʥʠ ʟʘ ʤʦʤʝʥʪʝ t0 ʠ t1, ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʦʜʥʦʩʫ ʥʘ 

ʨʝʬʝʨʝʥʪʥʫ ʚʨʝʜʥʦʩʪ (ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ, ʪʦ ʿʝ ʟʙʠʨ ʩʪʚʘʨʥʠʭ ʪʨʝʥʫʪʥʠʭ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʩʚʠʭ ʨʘʟʤʘʪʨʘʥʠʭ ʧʨʦʮʝʩʘ), ʢʨʦʟ ʥʘʨʝʜʥʘ ʯʝʪʠʨʠ ʜʠʿʘʛʨʘʤʘ: 
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ɼʠʿʘʛʨʘʤ 1: ʊʨʦhʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʧʨʦʜʘʿʝ 

 

 

ɼʠʿʘʛʨʘʤ 2: ʊʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ 1 

 

 

ɼʠʿʘʛʨʘʤ 3: ʊʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ 2 
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ɼʠʿʘʛʨʘʤ 4: ʊʨʦhʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʥʘʙʘʚʢʝ

 

 

ʇʦʜʘʮʠ ʦ ʧʦʪʨʝʙʥʠʤ ʠʥʠʮʠʿʘʣʥʠʤ ʫʣʘʛʘˁʠʤʘ ʫ ʩʚʘʢʠ ʧʦʩʤʘʪʨʘʥʠ ʧʨʦʮʝʩ, ʢʘʦ ʠ 

ʤʘʪʝʨʠʿʘʣʥʠʤ ʦʛʨʘʥʠʯʝˁʠʤʘ ʟʘ ʪʘʢʚʘ ʫʣʘʛʘˁʘ ʧʨʠʢʘʟʘʥʘ ʩʫ ʫ ʥʘʨʝʜʥʦʿ ʪʘʙʝʣʠ:  

˽ͪͦͼ͔͙ͫΥ ˮ͙ͤͼΦ͎ͯ͊͡ŀͥ͊Υ

2 ˽ͪͦ͒͊͊͞ 993

3 ˽͙͍ͪͦͦ͒ͥ͊͘ м1960

4 ˽͙͍ͪͦͦ͒ͥ͊͘ н720

5 ˹͍͊͋͊͊͟ 120

˻͎͙ͪ͊ͤ;͔ͥ 2͔000  

 

ʋʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʜʘ ʿʝ ʬʠʥʘʥʩʠʿʩʢʦ ʦʛʨʘʥʠʯʝˁʝ ʢʦʤʧʘʥʠʿʝ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ 

ʧʦʪʨʝʙʥʠʭ ʤʝʨʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʤʦʤʝʥʪʫ 2000 ʥʿ, ʘʥʘʣʠʟʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʫʢʘʟʘʣʘ ʿʝ ʥʘ ʧʝʪ ʤʦʛʫ˂ʠʭ ʚʘʨʠʿʘʥʪʠ ʜʝʣʦʚʘˁʘ (ʫʧʨʘʚˀʘʯʢʠʤ ʤʝʨʘʤʘ, ʦʜʥʦʩʥʦ 

ʤʝʨʘʤʘ ʧʦʙʦˀʰʘˁʘ) ʥʘ ʧʨʦʮʝʩʝ:  

Á ɺʘʨʠʿʘʥʪʘ 1 ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʮʝʩ ʧʨʦʜʘʿʝ,  

Á ɺʘʨʠʿʘʥʪʘ 2 ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʮʝʩ ʧʨʦʠʟʚʦʜˁʝ 1,  

Á ɺʘʨʠʿʘʥʪʘ 3 ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʮʝʩ ʧʨʦʠʟʚʦʜˁʝ 2;   

Á ɺʘʨʠʿʘʥʪʘ 4 ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʮʝʩ ʥʘʙʘʚʢʝ,  

Á ɺʘʨʠʿʘʥʪʘ 5 ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʮʝʩʝ ʧʨʦʜʘʿʝ ʠ ʧʨʦʠʟʚʦʜˁʝ 2. 

 

ˤ͊ͪ мʕ͊ͪ нʕ͊ͪ оʕ͊ͪ пʕ͊ͪ р

˽ͪͦͼ͔͙ͫ 2 3 4 5 н ͙ п 

           *  ɹʨʦʿʝʚʠ ʫ ʪʘʙʝʣʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʦʟʥʘʢʝ ʧʨʦʮʝʩʘ, 

                ʜʘʪʝ ʫ ʦʢʚʠʨʫ ʦʧʰʪʠʭ ʧʦʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ 
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ʇʦʜʘʮʠ ʦ ʫʢʫʧʥʠʤ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ (ʧʨʦʮʝˁʝʥʠʤ ʤʦʛʫ˂ʠʤ ʩʤʘˁʝˁʠʤʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʦʪʨʝʙʥʠʤ ʠʥʠʮʠʿʘʣʥʠʤ ʫʣʘʛʘˁʠʤʘ ʠ ˁʠʭʦʚʦʤ ʦʜʥʦʩʫ) ʟʘ 

ʩʚʘʢʫ ʧʨʝʜʣʦʞʝʥʫ ʚʘʨʠʿʘʥʪʫ ʠʟʥʦʩʝ: 

ˤ͙͊ͪ͊ͤͭ͊͞ мˤ͙͊ͪ͊ͤͭ͊͞ нˤ͙͊ͪ͊ͤͭ͊͞ оˤ͙͊ͪ͊ͤͭ͊͞ пˤ͙͊ͪ͊ͤͭ͊͞ р

CoQt0 CoQt1 æCoQ CoQt1 æCoQ CoQt1 æCoQ CoQt1 æCoQ CoQt1 æCoQ

˽ͪͦ͒͊͊͞ 6266 6192 74 6266 0 6266 0 6266 0 6192 74

˽͙͍ͪͦͦ͒ͥ͊͘ м9254 9258 -4 4117 5137 9254 0 9254 0 9258 -4

˽͙͍ͪͦͦ͒ͥ͊͘ н4336 4338 -2 4336 0 1804 2532 4336 0 1804 2532

˹͍͊͋͊͊͟ 12234 12239 -5 12293 -59 12255 -22 4093 8141 12261 -27

ң 32089 32026 63 27012 5077 29579 2510 23948 8141 29514 2575

% 0.53 1.00 0.00 0.84 0.16 0.92 0.08 0.75 0.25 0.92 0.08 

ˮ͙ͤͼ͙͊ͤͦ͞͡ ͎͔ͯ͊͊ͥ͡ˤ͙͊ͪ͊ͤͭ͊͞ мˤ͙͊ͪ͊ͤͭ͊͞ нˤ͙͊ͪ͊ͤͭ͊͞ оˤ͙͊ͪ͊ͤͭ͊͞ пˤ͙͊ͪ͊ͤͭ͊͞ р

ң 120 1960 720 993 840

% 0.00374 0.06108 0.022438 0.030945 0.026177 

˻͒ͤͦͫ ҟ/ƻv ͙ ͎ͯ͊͊ͥ͊͡ˤ͙͊ͪ͊ͤͭ͊͞ мˤ͙͊ͪ͊ͤͭ͊͞ нˤ͙͊ͪ͊ͤͭ͊͞ оˤ͙͊ͪ͊ͤͭ͊͞ пˤ͙͊ͪ͊ͤͭ͊͞ р

% 0.521667 2.590442 3.486435 8.198137 3.065278 

 

ɼʘˀʝ ʿʝ ʜʘʪ ʫʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʧʨʦʮʝˁʝʥʠʭ ʧʦʪʨʝʙʥʠʭ ʫʣʘʛʘˁʘ ʠ ʤʦʛʫ˂ʠʭ ʩʤʘˁʝˁʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʢʦʿʘ ʙʠ ʩʝ ʧʦʩʪʠʛʣʘ ʨʝʘʣʠʟʘʮʠʿʦʤ ʧʨʝʜʣʦʞʝʥʠʭ ʤʝʨʘ, ʫ ʩʚʘʢʦ ʿ

ʨʘʟʤʘʪʨʘʥʦ ʿʚʘʨʠʿʘʥʪʠ. 

 

ɼʠʿʘʛʨʘʤ 5: ʇʨʦʮʝˁʝʥʘ ʧʦʪʨʝʙʥʘ ʫʣʘʛʘˁʘ ʠ ʤʦʛʫ˂ʘ ʩʤʘˁʝˁʘ  

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʦ ʩʚʘʢʦʿ ʨʘʟʤʘʪʨʘʥʦʿ ʚʘʨʠʿʘʥʪʠ 

 

 

ʇʦʪʦʤ ʿʝ, ʟʘ ʩʚʘʢʫ ʨʘʟʤʘʪʨʘʥʫ ʚʘʨʠʿʘʥʪʫ, ʜʘʪ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʦʜʥʦʩʘ 

ʧʨʝʪʭʦʜʥʦ ʧʨʠʢʘʟʘʥʘ ʜʚʘ ʧʦʢʘʟʘʪʝˀʘ. 
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ɼʠʿʘʛʨʘʤ 6: ɺʨʝʜʥʦʩʪʠ ʦʜʥʦʩʘ ʧʦʪʨʝʙʥʠʭ ʫʣʘʛʘˁʘ ʠ ʤʦʛʫ˂ʠʭ  

ʩʤʘˁʝˁʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʦ ʩʚʘʢʦʿ ʨʘʟʤʘʪʨʘʥʦʿ ʚʘʨʠʿʘʥʪʠ 

 

 

ʅʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʧʦʜʘʪʘʢʘ, ʜʦʙʠʿʝʥʠʭ ʧʨʠʤʝʥʦʤ ʨʘʟʚʠʿʝʥʦʛ ʤʦʜʝʣʘ, ʟʘʢˀʫʯʫʿʝ ʩʝ 

ʜʘ ʙʠ ʧʨʠʦʨʠʪʝʪ ʫ ʧʨʝʜʫʟʠʤʘˁʫ ʜʝʬʠʥʠʩʘʥʠʭ ʤʝʨʘ ʪʨʝʙʘʣʦ ʜʘ ʠʤʘ ʚʘʨʠʿʘʥʪʘ 4, 

ʦʜʥʦʩʥʦ ʧʨʦʮʝʩ ʥʘʙʘʚʢʝ. ʋ ʧʠʪʘˁʫ ʿʝ ʚʘʨʠʿʘʥʪʘ ʢʦʿʦʤ ʩʝ ʤʦʞʝ ʦʩʪʚʘʨʠʪʠ ʥʘʿʚʝ˂ʘ 

ʚʨʝʜʥʦʩʪ ʦʜʥʦʩʘ ʩʤʘˁʝˁʘ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠ ʧʦʪʨʝʙʥʠʭ ʠʥʠʮʠʿʘʣʥʠʭ 

ʫʣʘʛʘˁʘ. ʋʢʦʣʠʢʦ ʩʝ ʠʟʫʟʤʫ ʧʦʪʨʝʙʥʘ ʫʣʘʛʘˁʘ, ʦʚʘ ʚʘʨʠʿʘʥʪʘ ʦʧʝʪ ʠʤʘ ʥʘʿʚʠʰʠ 

ʦʚʘʢʘʚ ʧʨʠʦʨʠʪʝʪ, ʩ ʦʙʟʠʨʦʤ ʜʘ ʩʝ ʜʝʣʦʚʘˁʝʤ ʥʘ ʧʨʦʮʝʩ ʥʘʙʘʚʢʝ ʤʦʞʝ ʧʦʩʪʠ˂ʠ 

ʥʘʿʚʝ˂ʝ ʤʦʛʫ˂ʝ ʩʤʘˁʝˁʝ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ 

ʨʘʟʤʘʪʨʘʥʝ ʚʘʨʠʿʘʥʪʝ. 

 

ʇʨʝʜʣʦʞʝʥʠ ʤʦʜʝʣ ʩʝ ʤʦʞʝ ʧʨʠʤʝʥʠʪʠ ʥʘ ʩʚʝ ʠʣʠ ʥʘ ʜʝʦ ʧʨʦʮʝʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ, ʤʦʞʝ ʩʝ ʧʦʩʤʘʪʨʘʪʠ ʚʠʰʝ ʨʘʟʣʠʯʠʪʠʭ ʦʧʮʠʿʘ ʫʧʨʘʚˀʘˁʘ ʠʣʠ ʧʦʙʦˀʰʘˁʘ 

ʟʘ ʩʚʘʢʠ ʧʨʦʮʝʩ ʠ ʤʦʛʫ ʩʝ ʜʦʥʦʩʠʪʠ ʫʧʨʘʚˀʘʯʢʝ ʦʜʣʫʢʝ, ʦʜʥʦʩʥʦ ʦʜʣʫʢʝ ʦ 

ʧʦʙʦˀʰʘˁʫ ʥʘ ʦʩʥʦʚʫ ʫʪʚʨʹʝʥʠʭ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ. 
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6. ɿɸʂɲʋʏʎʀ ʀ ɼʀʉʂʋʉʀɱɸ 

 

ʀʘʢʦ ʧʦʩʪʦʿʠ ʚʝʣʠʢʠ ʙʨʦʿ ʜʝʬʠʥʠʮʠʿʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʧʨʝʜʣʦʞʝʥʠʭ ʦʜ 

ʩʪʨʘʥʝ ʨʘʟʣʠʯʠʪʠʭ ʘʫʪʦʨʘ, ʛʝʥʝʨʘʣʥʦ ʿʝ ʧʨʠʭʚʘ˂ʝʥ ʩʪʘʚ ʜʘ ʰʪʦ ʿʝ ʢʚʘʣʠʪʝʪ ʥʠʞʠ, 

ʪʨʦʰʢʦʚʠ ʢʚʘʣʠʪʝʪʘ ʩʫ ʚʝʠ˂ ʠ ʦʙʨʥʫʪʦ. ʊʘʢʦ ʜʘ, ʘʜʝʢʚʘʪʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ 

ʢʚʘʥʪʠʬʠʢʦʚʘˁʝ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʤʦʛʫ ʙʠʪʠ ʟʥʘʯʘʿʥʠ ʫ ʩʚʨʭʫ ʧʨʦʥʘʣʘʞʝˁʘ 

ʤʝʩʪʘ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ, ʘ ʟʘʪʠʤ ʫʩʤʝʨʘʚʘˁʘ ʘʢʪʠʚʥʦʩʪʠ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʘ ʢʘ 

ʧʦʩʪʠʟʘˁʫ ʚʠʰʝʛ ʥʠʚʦʘ ʢʚʘʣʠʪʝʪʘ ʠ ʤʘˁʠʭ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʩʫ ʫ ʚʝʟʠ ʩʘ ˁʠʤʘ, ʰʪʦ 

ʜʘˀʝ ʚʦʜʠ ʢʘ ʧʦʚʝ˂ʘˁʫ ʢʦʥʢʫʨʝʥʪʩʢʝ ʧʨʝʜʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʉʪʦʛʘ 

ʩʫ ʠ ʤʝʥʘ˅ʝʨʠ ʩʧʦʟʥʘʣʠ ʜʘ ʿʝ ʿʝʜʘʥ ʦʜ ʚʘʞʥʠʭ ʟʘʜʘʪʘʢʘ ʥʘ ʪʦʤ ʧʫʪʫ ʘʜʝʢʚʘʪʥʦ 

ʫʪʚʨʹʠʚʘˁʝ ʩʚʠʭ ʨʝʣʝʚʘʥʪʥʠʭ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʉʘ ʪʠʤ ʤʦʪʠʚʦʤ, ʪʨʦʰʢʦʚʠ 

ʢʚʘʣʠʪʝʪʘ ʩʫ ʦʧʨʝʜʝˀʝʥʠ ʢʘʦ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʦʚʦʛ ʨʘʜʘ. 

 

ɹʨʦʿʥʠ ʠʟʚʝʰʪʘʿʠ ʠ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʜʝʣʘʪʥʦʩʪʠ ʧʦʪʚʨʹʫʿʫ 

ʜʘ ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʥʠʿʝ ʦʧʰʪʝ ʧʨʠʤʝˁʠʚʘʥʘ ʧʨʘʢʩʘ, ʠʘʢʦ ʫ 

ʪʝʦʨʠʿʠ ʟʘʚʨʝʹʫʿʝ ʠʩʪʘʢʥʫʪ ʟʥʘʯʘʿ. Ăʆʚʦ ʿʝ ʩʣʠʯʥʦ ʢʘʧʝʪʘʥʫ ʢʦʿʠ ʠ ʜʘˀʝ ʩʧʘʚʘ ʫ 

ʩʚʦʿʦʿ ʢʘʙʠʥʠ ʜʦʢ ʙʨʦʜ ʧʦʣʘʢʦ ʪʦʥʝñ (Yang, 2008). ʇʦʿʝʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠʩʪʠʯʫ 

ʜʘ ʿʝ ʨʘʟʣʦʛ ʪʦʤʝ ʪʘʿ ʰʪʦ ʩʫ ʤʥʦʛʠ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʥʝʩʚʝʩʥʠ ʩʪʚʘʨʥʝ ʰʪʝʪʝ 

ʢʦʿʫ ʤʦʛʫ ʜʘ ʠʤʘʿʫ ʟʙʦʛ ʣʦʰʝʛ ʢʚʘʣʠʪʝʪʘ (Sellés et al., 2008). ʆʥʠ ʨʝʪʢʦ ʠʤʘʿʫ 

ʨʝʘʣʥʫ ʧʨʝʜʩʪʘʚʫ ʦ ʪʦʤʝ ʢʦʣʠʢʦ ʛʫʙʝ ʢʨʦʟ ʣʦʰ ʢʚʘʣʠʪʝʪ (Abdelsalam & Gad, 2009). 

ʄʝʹʫʪʠʤ, ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʦʛ ʫ ʦʚʦʤ ʨʘʜʫ ʧʦʢʘʟʘʣʠ ʩʫ 

ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ ʥʠʚʦ ʩʚʝʩʪʠ ʦ ʟʥʘʯʘʿʫ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ 

ʥʝʟʘʦʙʠʣʘʟʥʫ ʧʦʣʘʟʥʫ ʦʩʥʦʚʫ ʟʘ ʧʦʚʝ˂ʘˁʝ ʥʠʚʦʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ 

ʫ ʧʨʘʢʩʠ. ʅʦʚʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠʧʘʢ ʫʢʘʟʫʿʫ ʥʘ ʯʠʪʘʚ ʩʧʝʢʪʘʨ ʦʙʣʘʩʪʠ ʫ ʢʦʿʠʤʘ ʩʝ 

ʤʝʥʘ˅ʝʨʠ ʧʦʯʠˁʫ ʙʘʚʠʪʠ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ. ʇʨʠʤʝʨʠ ʩʫ ʧʨʠʤʝʥʘ ʪʨʦʰʢʦʚʘ 

ʢʚʘʣʠʪʝʪʘ ʫ ʦʙʣʘʩʪʠ ʦʜʣʫʯʠʚʘˁʘ, ʜʦʚʦʜʝ˂ʠ ʫ ʚʝʟʫ ʨʠʟʠʢʝ ʦʪʢʘʟʘ ʩʘ ʪʨʦʰʢʦʚʠʤʘ 

ʢʚʘʣʠʪʝʪʘ (Yim, 2014), ʟʘʪʠʤ ʧʨʠʤʝʥʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʝʚʘʣʫʘʮʠʿʠ ʛʫʙʠʪʘʢʘ 

ʦʧʨʝʤʝ (Wudhikarn, 2012) ʠʣʠ ʫ ʦʙʣʘʩʪʠ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʧʦʜʘʪʘʢʘ (Kohlmayer et 

al., 2015). ʋʟʠʤʘʿʫ˂ʠ ʪʦ ʫ ʦʙʟʠʨ, ʫ ʦʚʦʤ ʨʘʜʫ ʿʝ ʩʧʨʦʚʝʜʝʥʦ ʠʩʪʨʘʞʠʚʘˁʝ ʩ ʮʠˀʝʤ 

ʜʘ ʩʝ ʧʨʦʰʠʨʠ ʥʠʚʦ ʟʥʘˁʘ ʫ ʧʨʘʢʩʠ ʠʟ ʦʙʣʘʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʥʦʚʠʿʝ 

ʚʨʝʤʝ, ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʨʘʟʣʠʯʠʪʝ ʧʨʦʬʠʣʝ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ: ʢʘʢʦ 

ʧʨʦʠʟʚʦʜʥʝ ʪʘʢʦ ʠ ʫʩʣʫʞʥʝ, ʨʘʟʣʠʯʠʪʠʭ ʜʝʣʘʪʥʦʩʪʠ ʠ ʚʝʣʠʯʠʥʘ, ʢʦʠʿ ʧʦʩʣʫʿʫ ʢʘʢʦ 
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ʥʘ ʜʦʤʘ˂ʝʤ ʪʘʢʦ ʠ ʥʘ ʠʥʦʩʪʨʘʥʦʤ ʪʨʞʠʰʪʫ ʠ ʯʠʿʝ ʿʝ ʧʦʨʝʢʣʦ ʦʩʥʠʚʘʯʢʦʛ ʢʘʧʠʪʘʣʘ 

ʢʘʢʦ ʠʟ ʉʨʙʠʿʝ ʪʘʢʦ ʠ ʠʟ ʜʨʫʛʠʭ ʨʘʟʚʠʿʝʥʠʭ ʟʝʤʘˀʘ ʰʠʨʦʤ ʩʚʝʪʘ.  

 

ʈʝʟʫʣʪʘʪʠ ʩʧʨʦʚʝʜʝʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʫʿʫ ʥʘ ʙʦˀʝ ʩʪʘˁʝ ʧʦ ʧʠʪʘˁʫ ʥʠʚʦʘ 

ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʫʢʘʟʫʿʫ˂ʠ ʥʘ ʪʦ ʜʘ ʦʢʦ 58% ʦʨʛʘʥʠʟʘʮʠʿʘ ʚʠʜʠ 

ʩʚʦʿʝ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʥʘ ʚʠʩʦʢʦʤ ʠʣʠ ʩʨʝʜˁʝʤ ʥʠʚʦʫ, ʟʘ 

ʨʘʟʣʠʢʫ ʦʜ ʨʘʥʠʿʠʭ ʩʪʫʜʠʿʘ ʢʦʿʝ ʩʫ ʠʩʪʠʮʘʣʝ ʜʘ ʿʝ ʦʚʘʿ ʙʨʦʿ ʦʢʦ 30%. ɼʘʢʣʝ, ʦʚʦ 

ʠʩʪʨʘʞʠʚʘˁʝ ʫʢʘʟʫʿʝ ʥʘ ʪʨʝʥʜ ʧʦʚʝ˂ʘˁʘ ʙʘʚˀʝˁʘ ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʘʢʩʠ, 

ʰʪʦ ʿʝ ʪʘʢʦʹʝ ʜʦʢʘʟʘʥʦ ʠ ʙʨʦʿʝʤ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʩʫ ʧʦʯʝʣʝ ʩʘ ʦʚʦʤ ʧʨʘʢʩʦʤ ʫ 

ʧʨʦʪʝʢʣʠʭ ʧʝʪ ʛʦʜʠʥʘ, ʢʦʿʠ ʿʝ ʟʥʘʪʥʦ ʚʝ˂ʠ ʦʜ ʙʨʦʿʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʠʤʘʿʫ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʩʠʩʪʝʤʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʚʠʰʝ ʦʜ ʧʝʪ ʛʦʜʠʥʘ.  

 

ʄʝʹʫʪʠʤ, ʙʝʟ ʦʙʟʠʨʘ ʰʪʦ ʙʨʦʿ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʧʨʠʤʝˁʫʿʫ ʧʨʘʢʩʫ ʤʝʥʘ˅ʤʝʥʪʘ 

ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʠʤʘ ʪʨʝʥʜ ʨʘʩʪʘ, ʩʪʘˁʝ ʫ ʧʨʘʢʩʠ ʿʦʰ ʫʚʝʢ ʥʝ ʧʦʢʘʟʫʿʝ ʜʘ ʩʝ 

ʦʥʘ ʦʙʘʚˀʘ ʫ ʧʦʪʧʫʥʦʩʪʠ ʘʜʝʢʚʘʪʥʦ. ɿʘʧʨʘʚʦ, ʤʝʥʘ˅ʤʝʥʪ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ 

ʩʚʠʤ ʠʣʠ ʛʦʪʦʚʦ ʩʚʠʤ ʧʨʦʮʝʩʠʤʘ ʧʨʘʢʪʠʢʫʿʝ ʦʢʦ 30% ʦʨʛʘʥʠʟʘʮʠʿʘ, ʠʟʚʝʰʪʘʿʠ ʦ 

ʪʨʦʰʢʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ ʩʝ ʫ ʚʝ˂ʠʥʠ ʦʨʛʘʥʠʟʘʮʠʿʘ ʩʘʩʪʘʚˀʘʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ ʨʝʹʝ ʦʜ 

ʤʝʩʝʮ ʜʘʥʘ, ʜʦʢ ʟʥʘʯʘʿʥʘ ʚʝ˂ʠʥʘ ʦʜ 72% ʠʩʧʠʪʘʥʠʢʘ ʠʩʪʠʯʝ ʜʘ ʩʝ ʫ ˁʠʭʦʚʠʤ 

ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʥʝ ʧʨʠʤʝˁʫʿʝ ʥʠʿʝʜʘʥ ʦʜ ʤʦʜʝʣʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ. ʉʭʦʜʥʦ 

ʪʦʤʝ, ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʩʚʝʛʘ 26% ʠʩʧʠʪʘʥʠʢʘ ʦʩʪʚʘʨʫʿʝ ʪʨʝʥʜ ʩʤʘˁʠʚʘˁʘ 

ʚʨʝʜʥʦʩʪʠ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ, ʥʘʩʧʨʘʤ ʚʝ˂ʠʥʝ ʢʦʿʘ ʙʝʣʝʞʠ ʩʪʘʛʥʠʨʘˁʝ, 

ʦʩʮʠʣʠʨʘˁʝ ʠʣʠ ʯʘʢ ʨʘʩʪ ʦʚʠʭ ʪʨʦʰʢʦʚʘ.  

 

ʋ ʧʦʿʝʜʠʥʠʤ ʨʘʥʠʿʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʧʨʝʧʦʟʥʘʪʠ ʩʫ ʨʘʟʣʠʯʠʪʠ ʥʠʚʦʠ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʧʦʿʝʜʠʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʢʘʦ ʥʘ ʧʨʠʤʝʨ ʚʝʣʠʯʠʥʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ, ʢʫʣʪʫʨʝ ʢʚʘʣʠʪʝʪʘ ʠ ʟʨʝʣʦʩʪʠ ʉʄʂ ʦʨʛʘʥʠʟʘʮʠʿʝ (Prickett & Rapley, 

2001). ʊʘʢʦʹʝ, ¥zkan & Karaibrahimoĵlu (2013) ʩʫ ʠʩʪʘʢʣʠ ʜʘ ʤʘʣʠ ʠ ʩʨʝʜˁʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʧʦʢʘʟʫʿʫ ʥʠʞʠ ʥʠʚʦ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʚʝʣʠʢʝ, ʟʙʦʛ ʩʧʦʨʦʛ ʪʦʢʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʤʝʥʘ˅ʤʝʥʪʘ ʪʦʪʘʣʥʦʛ 

ʢʚʘʣʠʪʝʪʘ ʠʣʠ ʟʙʦʛ ʥʝʜʦʩʪʘʪʢʘ ʩʦʬʠʩʪʠʮʠʨʘʥʠʿʠʭ ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʠʭ ʩʠʩʪʝʤʘ ʠʣʠ 

ʧʨʠʤʝʥʝ ʘʣʘʪʘ ʤʝʥʘ˅ʤʝʥʪʘ ʪʨʦʰʢʦʚʘ ʢʚʘʣʠʪʝʪʘ ʢʦʠʿ ʟʘʭʪʝʚʘʿʫ ʟʥʘʯʘʿʥʘ ʧʦʯʝʪʥʘ 




