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Purpose:  The purpose of this study is to provide a model to explain the functions of the city of knowledge project (CKO) management 
office (PMO) and prioritize their functions based on the importance-performance status. 

Methodology:   The method of this research, In terms of purpose, is functional. In terms of data collection tools, it is descriptive 
(non-experimental). According to comprehensive literature review regarding to PMO functions, 28 main functions of the CKO are 
identified. Questionnaires are designed and distributed among managers, consultants, facilitators and senior experts of City of 
Knowledge after content validity and reliability. The data are analyzed using structural equation modeling after measuring the construct 
validity by exploratory factor analysis. Then the best-worst method is used to prioritize the functions and sub-functions of the model. 
Then, the performance of each functions is obtained by conducting a survey of experts in the PMO of City of Knowledge. Finally, 

the functions of the PMO are prioritized using the importance‐performance analysis. 

Findings:  Based on the research findings, 7 functions with 28 sub-functions explain the conceptual model of the research. Also, 

based on the findings of  the importance‐performance analysis , design and documentation of project management system in the form 
of process diagrams, procedures and instructions, uniform formats and standard formats, transparency and clarity of information 
provided in project planning and organization, providing training services in the field of concepts Processes - Methods and tools of 
project management, design and development and deployment of project management information systems in the organization, 

participation in evaluating the performance of project managers, and project management teams are the first priority of improvement. 

Originality/Value:  In this study, a model for assessing the prioritize of  functions of the PMO to create an innovation center is 
presented. The proposed framework could be a good guideline for universities' policymakers to proceed with development projects 
and be a suitable model for others to benchmark development plans. 

Keywords:   City of Knowledge, Project Management Office Functions, Best-worst method, the importance‐

performance analysis, University of Tehran, Tehran University of Medical Sciences. 
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 5Ăõwêù ÛĀý   ĈÊăÿÂ~̦̦ 

ř̦ŗķĢ̦Ļ˫Ʈ̦̦̦˫ ƓœŘěŗ˫ěġ̦̦̦Ŕ̦ƌ̦ŘłŽœŀ̦ƮŘƮ̦̦Ř̦Ł˫ƌ̦řķ̦̬œ˫žłŝķ̦˫Ļ̦ŠƏķœ̦ŘƔș̬̌ėƕŘčȘ̂Ʈ̦̦Ɖ̦ŎŁ̦̙ Ɯ̦̦̦̗ Ɠķŀ̦Ɯ&̦̦̦ œŘĜƉ̗ŵ

̦̦ ƕ Ř̦łƔĻ̦şƕŗƎ̦Ʈ&̦Ř̦ŁŔĻƎ̦Ʈ̦

Ř̦ƂŎƌ̦ĢƉŵ˲̦$̦̦Ģ̦̗ŝ˫Ɓ̦ƒƈķ̦ŋƕŗ̦˭˳Ģ̦ŝƖŭ̦ƎƜŞō̦˭˴̦̬ œķř̦ĢŒƜș̌ĢŪŁŘƌ̦˭˵ 
˼̦̦ĢĜšŚč̦ƊƖƉŵ̦̬˫ĠŢƏķœ̦ƕ̦ƍķŘƔŁ̦̬˫ĠŢƏķœ̦ŠƏķœ̦ŘƔș̌ŋŘŭ̦ĢƮķŘŉķ̦ŘƮŔƌ̦ƕ̦˭ƍķŘƔŁ̦̬˫ĠŢƏķœ̦˭ŀƮŘƮŔƌ̦̬ŔĜŢƏķœ̦˭ĢłŶƐț̌ŀƮŘƮŔƌ̦̬ƕŘğ̦Ɗ˫̗Ł̦œ˫łŝķ

̦̦˰ƒƌ˫Ə˫Ʈķŗ̦˭̒ƇƖĶŞƌ̦̬ŔƐŞƮƖƏ̦̓'ƍķŘƔŁ̦˭ƍķŘƔŁamohaghar@ut.ac.ir˰ƎžƉŁ̦˭˻˽˼˹˹ ˺˹˲˺˱˲'̦ 

˽̦ğ̦˭Ŀ˫ƜƉ̗ŵ̦ƕ̦ŔƜƈƖŁ̦ŀƮŘƮŔƌ̦ġŘłěœ̦ƕ̦ķŘłěœ̦˫Şč̦ŘĠŢƓƕĘč̦˰ƒƌ˫Ə˫Ʈķŗ̦'ƍķŘƔŁ̦˭ƍķŘƔŁ̦̬˫ĠŢƏķœ̦˭ŀƮŘƮŔƌ̦̬ŔĜŢƏķœ̦˭ĢłŶƐț̌ŀƮŘƮŔƌ̦̬ƕŘ
ghasemir@ut.ac.ir̦̦̦

˾̦ƍķŘƔŁ̦˭ƍķŘƔŁ̦̬˫ĠŢƏķœ̦ġŗ˫̗Ŷƌ̦̬ŔĜŢƏķœ̦ŀő˫ș̂ƕ̦̬ėƕŘč̦ŀƮŘƮŔƌ̦̬ƕŘğ̦ŗ˫Ʈœ˫łŝķ̦
˿̦ŠƏķœ'ƍķŘƔŁ̦˭ƍķŘƔŁ̦̬˫ĠŢƏķœ̦˭ŀƮŘƮŔƌ̦̬ŔĜŢƏķœ̦˭ĢłŶƐț̌ŀƮŘƮŔƌ̦̬ƕŘğ̦˭ƎƜƌĮŁ̦̬ŘƜŊƏř̦ŀƮŘƮŔƌ̦ƒłőƖƌī̦̦̦

˰ŻŔƓ̮̮̮̮ƈŔƌ̮ƒĵķŗķ̮ŠƓƕĘč̮ŻŔƓĢ̮̮ķŘĻġ̮̮ļŁƎƜƜ̮̮˫ƓœŘěŗ˫ěġ̮̮Ŕƌ̮ŘłŽœŀƮŘƮ̮̮ĜšŚč̮ƊƖƉŵ̮̩˫ĠŢƏķœ̮ƕ̮ƍķŘƔŁ̮̩˫ĠŢƏķœ̮ŠƏķœ̮ŘƔš̮̩ėƕŘčĢ̮̮̮ƕ̮ƍķŘƔŁ
ƖƈƕķŀƮŔ̮ƐĻġ̮Ŷũƕ̮ś˫ŝķ̮ŘĻ̮˫ƔƏīŀƜ̮̗ƓķŀƜ&ķ̮œŘĜƉ̗ŵƎƮ̮'̮ŀŝ˫ƓœŘěŗ˫ě 

ş̮ƕŗ˰ŠƓƕĘč̮Ģŝ˫Ɛš̮̮̮̮œ̮ŘĻŗ˫ě̮ŻŔƓ̮ŘŲƏ̮řķ̮ŠƓƕĘčġ̮̮ŗƕīœŘğ̮ŗķŚĻķ̮ŘŲƏ̮řķ̮ƕġ̮̮ťƖŁ̮Ŀ˫ŵƤŭķĢžƜ̮̮Ź̓ŘƜ̮̮˫ƌřīĢŢƮĻ̮œķ̮ŗƕŘƌ̮řķ̮Ŝč̮'ŀŝķ̮̒Ŀ̮˫Ɯ̮̮
ŘŲƏ˭ġ̮̮˽̮̮̃Ɖťķ̮œŘěŗ˫ěĢ̮̮ķŘĻ̮ŠƏķœ̮ŘƔš̮ŋŘŭġ̮̮ŔƌŀƮŘƮ̮̮̮̩ ėƕŘč˫ƓŠƮ̮̮˫ŝ˫ƐšĢƮ̮̮ķƕŗ̮řķ̮Ŝč̮'ŔƏŔšĢƮ̮̮˫č̮ƕ̮ķƖłŎƌ˭ĢƮ˫Ʈ̮̮ŠŝŘčƒƌ˫Əķġ̮̮ĻƎƜ̮̮Ŕƌ̮˭ ƍķŘƮ̮

ŘŊƌ̮˭ƍķŗƕ˫Ţƌƍ˫Ʈ̮̮řƖŁ̮ŠƏķœ̮ŘƔš̮Ŕšŗķ̮ƍ˫ŝ˫Ɛšŗ˫ě̮ƕŴƮ̮̮̮̮ŔŶĻ̮'Ŕšķƕŗ̮ŠŊƐŝ̮řķĢƮ̮̮ƉŎŁ̮˫Ļ̮̩ř˫ŝ̙Ɯ̮̮Ɖƌ˫ŵĢ̮̮Ž˫Ţłěķ˭Ģ̮̮̮̩ œķœ̮şƕŗ̮̩œ˫žłŝķ̮˫Ļ̮˫Ɠ
ƇŔƌř˫ŝġ̮̮ŗ˫łő˫ŝ̮Ŀƣœ˫Ŷƌ˭ġ̮̮ƉŎŁ̙Ɯ̮̮ŘłƔĻ̮şƕŗ̮řķ̮ŜĎŝ̮'ŔƏŔšƎƮ&ŘŁŔĻƎƮ̮̮̮ķŘĻġ̮̮ƖƈƕķŀƮ̮̮ŔƐĻġ̮̮ř̮ƕ̮œ˫ŶĻķŘƮ̮̮̮̮ 'Ŕš̮̩œ˫žłŝķ̮ƇŔƌ̮˫Ɠ̮Ťő˫š

̮̮ ŘƓ̮œŘĜƉĜ̗ŵ̮ƒƌķœķ̮ŗœĚƮ̮̮ŊƐŝŘŲƏ̮˫Ļ̮œ˫ŵ˫Ļ̮řķĢ̮̮ğŘļő̮řķƍ˫̮̮Ŕƌ̮ŘłŽœ̮ŗœŀƮŘƮ̮̮˫ƔƏŗœ̮̮'Ŕƌķ̮ŀŝœ̮ƒĻ̮ŠƏķœ̮ŘƔš̮̩řƕŘčŀƮ̮̮ŘŁ˫ƌ̮řķ̮̩œ˫žłŝķ̮˫ĻŜ̮Ʈ̮
̗ƓķŀƜ&̮˫ƓœŘěŗ˫ě̮œŘĜƉ̗ŵġ̮Ŕƌ̮ŘłŽœŀƮŘƮ̮Ɩƈƕķ̮̩ėƕŘčŀƮġŔƐĻ̮'̮ŔƏŔš 

ƒ̮łŽ˫Ʈ˰˫Ɠ̮̮̮̮̮̮ ś˫ŝķ̮ŘĻƒłŽ˫Ʈ̮˫̮Ɠġ̮̮̮̮ ˭ŠƓƕĘč̮̮̮̮̂ ˫Ļ̮œŘěŗ˫ě˽̮̮̃řœ̮Řěŗ˫ěŘƮ̮̮ƌ̮ƖƔžƌ̮ƇŔƌĢ̮̮ļŁ̮ķŗ̮ŠƓƕĘčƎƜƜ̮̮̮ƌĢŔƐƐěƐĖ̗Ɠ̮'ƎƜ̮̮̮̮ ś˫ŝķ̮ŘĻƒłŽ˫Ʈ̮˫̮Ɠġ̮̮ƉŎŁ̮̙ Ɯ̮
̗ƓķŀƜ&ŘĜƉ̗ŵōķŘŭ̮̮˭œĢ̮̮ř˫ŝŔƐłŞƌ̮ƕġ̮̮ŝƋłŞƜ̮̮ŔƌŀƮŘƮ̮̮˫ƓŗķœƖ̗Ə̮ĺƈ˫Ɓ̮ŗœ̮̩ėƕŘčġ̮̮ķŘŽ˭ġŔƐƮ̮̮ƕŗƒƮ˫Ɠ̮̮̮̙ ̗ŶƈķŗƖłŝœ̮ƕŀƌŘŽ̮˭˫Ɠ˫Ɠġ̮̮

ŀőķƖƐĜƮ̮ĺƈ˫Ɓ̮ƕ˫Ɠġ̮ŗķŔƏ˫łŝķ˭œ̮Ž˫žšŀ̮Ɯ̮ƒ̮ƌ˫ƏŘĻ̮ŗœ̮̩Ŕš̮ƒĵķŗķ̮Ŀ˫ŵƤŭķ̮ŋƖũƕ̮ƕŗġŚƮ̮ƓŔƏ˫ƌř˫ŝ̮ƕĢ̮š̮řƖƌī̮Ŀ˫ƌŔő̮ƍœƖ̗Ə̮ƋƓķŘŽ̮˭̩ėƕŘčĢ̮̮
ƌ̮ř̮ŗœƒƐƜ̮Ɠ˫žƌƋƜ&̮̮ķŘŽ˫ƓŔƐƮ&̮̮ş̮ƕŗ˫ƓŗķŚĻķ̮ƕ̮˫Ɠġ̮̮ŔƌŀƮŘƮ̮̮ōķŘŭ̮˭̮̩ėƕŘčĢ̮̮ŝ̮ŗķŘƂłŝķ̮ƕ̮ƒŶŝƖŁ̮ƕƋ̮łŞƜġ˫Ɠ̮̮Ł˫ŵƤŭķĢ̮̮ŔƌŀƮŘƮ̮̮̮̮ ƍ˫ƌř˫ŝ̮ŗœ̮̩ėƕŘč

řŗķ̮ŗœ̮ŀěŗ˫Ţƌ̮ƕĢĻ˫Ʈ̮Ŕƌ̮œŘĜƉ̗ŵƍķŘƮŘ̮č̮̩ ėƕ˫ƓŁ̮̮ƕƋƜġ˫ƓŔ̮ƌŀƮŘƮ̮Ɩƈƕķ̮ŗœ̮̩ėƕŘčŀƮ̮'̮ŔƏŗķœ̮ŗķŘƁ̮œƖļƔĻ̮Ƈƕķ 

˰Ģ̗Ɖŵ̮̩œƕŚŽķ̮şřŗķ(ŀƈ˫ťķ̮̮̮̮̮ķ̮ŗœƎƮ̮̮ķŘĻ̮ŠƓƕĘčġ̮̮ƖƈƕķŀƮ̮̮ƇŔƌ̮ŗ̮˫Ļ̮̮̮˫ ƓœŘěŗ˫ěġ̮̮Ŕƌ̮ŘłŽœŀƮŘƮ̮̮ķŘĻ̮̩ėƕŘčġ̮̮ķ̮Ōŭœ˫ŊƮ̮̮ĚƮ̮̮ŗƕīƖƏ̮ŚěŘƌġ̮̮̮̮ ŗœ
ōķŘŭ̮ŗƖŢěĢ̮̮̮˫ łƏ̮ƕ̮ŔšňƮ̮̮˫ŝ˫Ɛš̮ƇŔƌĢƮ̮̮ķ̮ŘĻ̮̩Ŕšġ̮̮ƌ̮̮ŠƏķœ̮ŘƔšĢ̮ŔƏķƖŁ̮̮˫̗ƐƓķŗġ̮̮Ļ̮ƖőĢ̮̮ķŘĻġ̮̮ŔƌŀƮŘƮ̮̮̮̩ ėƕŘč˫Ɠġ̮̮ĝ̮ŗŚĻŘŁƎƮ̮̮ƒ̮ŶŝƖŁ̮ŋŘŭķ̮ġ̮̮
Ɠ˫ĠŢƏķœĢ̮ƖĠƈķ̮ƕ̮ŗƖŢěġ̮ļŝ˫ƐƌĢ̮ķŘĻġ̮̮˫ŝŘƮ̮ŋ̮Řŭġ˫Ɠ̮ƒ̮ŶŝƖŁķġ̮Ɠ˫ĠŢƏķœĢ̮'̮Ŕš˫Ļ 

̮̩ ėķƕŔƜƉě˰˫Ɠ̮̮̮˫ ƓœŘěŗ˫ě̮˭ŠƏķœ̮ŘƔš̮ŋŘŭġ̮̮Ŕƌ̮ŘłŽœŀƮŘƮ̮ŘłƔĻ̮şƕŗ̮̮˭̩ėƕŘčƎƮ&Ř̮ŁŔĻ˭ƎƮ̮ƉŎŁ̙Ɯ̮̗ƓķŀƜ&̮̩˫ĠŢƏķœ̮˭ƍķŘƔŁ̮̩˫ĠŢƏķœ̮˭œŘĜƉ̗ŵ
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̮̮ ̙ŞƏ̮ƒĻ̮ƍŔƜŢŒĻ̮Ɗ˫Ɣƈķ̮ƕ̮ĢƐƮŘŽīŗ˫ě̮ƒĻ̮ƍœř̮Ǝƌķœ̮˭̮ġŗƕīƖƏ̮ƍœŘě̮ŗƕ̮ƒƉŶš̮˫Ļ̮˫Ɠ̮̩˫ĠŢƏķœ̮˭ġŗƕīƖƏ̮ŘĻ̮ĢƐłļƌ̮̩ŔƐƮķŚŽ̮ġœ˫ŦłƁķ̮ġ˫ŪŽ̮ĚƮ̮ŗœ
̮̮ ŔƐƐě̮Ģƌ̮̙̗ŵ̮ġœ˫ŦłƁķ̮Ŕšŗ̮ŗƖŁƖƌ̮ƍķƖƐŵ̮ƒĻ̮˭̮ƍ˫ŦŦŒłƌ̮ƕ̮ƍķŔƐ̗ŢƏķœ̮ġŔŶĻĺƈ˫ŭ̓ĢƐƜŞō̮̩œķř˼̮̮̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˲˺'̮̮̮̮̒ ŘƓ̮̙ƌ˫ŶŁ̮ƎƜƐĖ̗Ɠ

Əķœ̮̮ŘłŢƜĻ̮ƒĕƍī̮ĢŶƁķƕ̮̙ĵ˫Şƌ̮̙ō̮ƒĻ̮ƒŶƌ˫ŉ̮œķŘŽķ̮ƕ̮ŀŶƐť̮˫Ļ̮˫ƔƓ˫ĠŢ̮̮ ƕ̮ĿŚŵŗƖč̮̓ŔƐě̮Ģƌ̮Ě̗ě̮˫ƓŗƖŢě̮ġŗƕīƖƏ̮ŀƜƉĻ˫Ɓ̮ŠƮķŚŽķ̮ƕ̮˫Ɠ
̮˭ƍķŗ˫Ĝ̗Ɠ˼˿˻˻̮̩ ˫ĠŢƏķœ̮ġŔƜƉě̮ŠƂƏ̮ƎƜĻ̮ŔƏƖƜč̮˫Ļ̮ŔƐƏķƖŁ̮Ģƌ̮˫ƔƓ˫ĠŢƏķœ̮'̮̒żƉłŒƌ̮ġ˫ƓŗƖŢě̮ŗœ̮˫Ł̮̩Ŕš̮ĺļŝ̮ŘƓ˫ƌ̮ŗ˫ě̮ġƕŘƜƏ̮ŀƜĻŘŁ̮ŗœ̮˫Ɠ

ƒ̮ĻƒŶŝƖŁ̮ġ˫ƓŗƖŢě̮̩ĘƮƕĻ̮˭ƒłŽ˫ƮƇƖŎŁ̮ƕ̮ĿķŘƜƜźŁ̮ƒ̩˫ĠŢƏķœ̮̙ŞƏ̮ŗ˫Ɣĕ̮ĢŒƮŗ˫Ł̮ŗƖŮŁ̮ƎƮķ̮ŗœ̮'œŘƜğ̮ĿŗƖť̮ġŔŉ̮ġ˫Ɠ̙Ĝš̮˫Ɠ̮̮ ˰ŀŝķ̮ƒłŽŘğ
ş̮řƖƌī̮̩˫ĠŢƏķœ̮̓Ƈƕķ̮̙ŞƏ̮̮ƍŘƁ̮řķ̮ƒě̮̒ŗƖŎƌ˼̮̮̮̮́ƍŘƁ̮Řőķƕķ̮˫Ł˼̮̮̄ş̮řƖƌī̮ŘĻ̮ŔƜěĮŁ̮˫Ļ̮ġœƤƜƌ̮̮ ĢƏ˫ŞƏķ̮ġƕŘƜƏ̮ŀƜĻŘŁ̮ƕ̮şřƖƌī̮ŻŔƓ̮˭ŗƖŎƌ
Ģƌ̮Ƈ˫ļƏœ̮ķŗ̮ŤŦŒłƌƁ̮Řőķƕķ̮ŗœ̮ƒě̮Ɗƕœ̮̙ŞƏ̮'ŔƏœŘě̮̮ ƍŘ˼̮̮̮̮̄ 'ŔƐłšķœ̮ŔƜěĮŁ̮ġŗƖŎƌ̮ŠƓƕĘč̮ŘĻ̮˭œƖő̮ĢƉļƁ̮ŠƂƏ̮ŘĻ̮̩ƕƤŵ̮ŔƐłŽ˫Ʈ̮Ňķƕŗ̮ġœƤƜƌ

̮̩ ˫ĠŢƏķœƒ̮Ļ̮ƒě̮ƊƖŝ̮̙ŞƏ̮ġ˫ƓĢƌ̮ƒłő˫Ɛš̮ŗƖŎƌ̮ġŗƕ˫ƐŽ̮ƍķƖƐŵ̮ŚěŘ̗łƌ̮ġŗƕ˫ƐŽ̮ƀƉő̮ƕ̮ŠƏķœ̮řķ̮̩œ˫žłŝķ̮ŘĻ̮˭ŠƓƕĘč̮˭şřƖƌī̮ŘĻ̮̩ƕƤŵ̮˭ŔƏƖš
ƒŽŘō̮ƍī̮ĢŉƕŘő̮ƕ̮ŀŝķ̮̩œƕŚŽķ̮şřŗķ̮œ˫ŊƮķ̮Ƈ˫ļƏœ̮ƒĻ̮ƕ̮ŔƏŔšġķŔƐłŞƓ̮ƍ˫ƐƮŘŽīŗ˫ě̮ƕ̮ĢƓ˫ĠŢƏķœ̮œķŘŽķ̮˭˫Ɠ ˫̗ŞƮƕ̓˽̮˭˽˻˻̮̮̄ ̙ŞƏ̮̩˫ĠŢƏķœ̮'̒

ƒ̮Ļ̮ŚƜƏ̮Ɗŗ˫ƔĕĺŞě̮̩˫ĠŢƏķœ̮ƍķƖƐŵġŗ˫ŊŁ̮ƕ̮ŔƐłŽ˫Ʈ̮ĿŘƔš̮ŗƖŎƌ̮ŗ˫ěƕƍ̮ī̮ŗœ̮ŗƕ˫Ļ̮ĚƮ̮ĿŗƖť̮ƒĻ̮ƎƮŘŽīŗ˫ě̮̩˫ĠŢƏķœ̮ƕ̮ŠƏķœ̮ġř˫ŝ̮̮ ƒŉƖŁœŗƖƌ̮˫Ɠ
̮̩ ˫ĠŢƏķœ̮řķ̮ġŗ˫ƜŞĻ̮'ŀŽŘğ̮ŗķŘƁ̮̮ ŀ̗ŝ̮ƒĻ̮ŀěŘō̮ƍ˫Ɣŉ̮Ƈƕķ̮řķŘŁ̮ġ˫ƓĺŞě̮̩˫ĠŢƏķœġŔƜƉě̮ƕŚŉ̮ķŗ̮ŗƖŎƌ̮ŗ˫ěƕ'ŔƏœķœŗķŘƁ̮œƖő̮ġ˫ƓœŘļƓķŗ̮ƎƮŘŁ 

ƍīƍƖğŘğœ̮˭˫ƓĺŞě̮ř˫ŝŀěŘš̮œƖő̮ŻķŘŭķ̮ŗœ̮ƕ̮ŔƐłŞƓ̮ŗƖŢě̮ġ˫Ɠŗ˫ěƕĺŞě̮ƕ̮˫ƓŠ̮Əķœ̮ġ˫Ɠŗ˫ěƕƒĜļš̮˭ƍ˫ƜƐĻ̮ŠƏķœ̮Ƈ˫ƂłƏķ̮ƕ̮ġŗƕīƖƏ̮řķ̮ĢƮ˫Ɠ
̮ŘƔš̮ƕƒ̮Ə˫ŝŗŔƐĕĢƌ̮œ˫ŊƮķ̮ķŗ̮ġķĢĜŝƖƈƕ˫č̮̓ŔƐƐě˾̮˭˽˻˻̄Ǝƈī̮̇˿̮˭˽˻˼˻̮̇Ŝ̮ĜƮƕƖěƖƈ̮ƕ̮ĢŁƕř̮̀˭˽˻˼̮̮ '̒ 

ƎƮķřķ̮'ŀŽŘğ̮̙Ĝš̮Ɗŗ˫Ɣĕ̮ƕ̮ƊƖŝ̮̙ŞƏ̮̩˫ĠŢƏķœ̮ŀ̗ŝ̮ƒĻ̮ŀěŘō̮ġķŘĻ̮ƍķŘƔŁ̮ĢĜšŚč̮ƊƖƉŵ̮̩˫ĠŢƏķœ̮ƕ̮ƍķŘƔŁ̮̩˫ĠŢƏķœ̮ŠƏķœ̮ŘƔš̮ŋŘŭ̮̩ŔƮķ̮ƕŗ
ƌ̮ŋŘŭ̮ƎƮķ̮'œŗķœ̮ŗķŘƁ̮ƍķŘƔŁ̮Ƈ˫ťƕ̮ƍ˫Ļ˫Ɯő̮ƕ̮řŗƕ˫Ţě̮ŗķƖƉĻ̮˭Ģƈ˫̗š̮Řğŗ˫ě̮ƍ˫Ļ˫Ɯő̮˭ĹƤƂƏķ̮ƍ˫Ļ˫Ɯő̮̩œƕŔŎƌ̮ŗœ̮ŠƏķœ̮ŘƔš̮ŋŘŭ̮˭Ģ̗Ɖŵ̮ġ˫ƮķŚ

̮̩ ˫ĠŢƏķœ̮ƕ̮ƍķŘƔŁ̮ŘƔš̮ġķŘĻ̮ķŗ̮ġœ˫Ʈř̮ġœ˫ŦłƁķ̮ƕ̮Ģŵ˫̗łŉķ̮˭ƒƏķŗƕ˫ƐŽ̮̮ ˭ŘƂŎƌ̮ƕ̮Ģ̗ŝ˫Ɓ̮̓œŗķœ̮Ƈ˫ļƏœ̮ƒĻ̮ƍī̮ġ˫Ɠ˽˻˽˻̮̮ ŠƏķœ̮ŘƔš̮ŋŘŭ̮œŘļƓķŗ̮'̒
̮̩ ėƕŘč̮ƕŀŞƮř̮˭Ģŵ˫̗łŉķ̮żƉłŒƌ̮œ˫ŶĻķ̮ŗœ̮ŗķŔƮ˫č̮ƒŶŝƖŁ̮ƒĻ̮ĢĻ˫Ɯłŝœ̮ƍī̮ġ˫Ɠ̮ƒĻ̮ĢłŶƐť̮ƒŶƌ˫ŉ̮řķ̮ŗķŖğ̮̙ƌ˫š̮ƒě̮ŀŝķ̮ġœ˫ŦłƁķ̮ƕ̮ĢŮƜŎƌ
Š̮Əķœ̮ƒŶƌ˫ŉƒƐƜƌř̮ŗœ̮˫ƓœŗķŔƏ˫łŝķ̮ŌŮŝ̮ġ˫ƂŁŗķ̮ƕ̮ŠƮķŚŽķ̮˭ƍ˫ƜƐĻ̮̩ ˫ĠŢƏķœ̮ƍŔƏ˫ŝŗ̮ĿŗƕŘũ̮ƕ̮ŠƓƕĘč̮˭şřƖƌī̮ġ˫Ɠ̮̮ řķ̮ĢĻƖƉŮƌ̮ŌŮŝ̮ƒĻ̮˫Ɠ

̮̮ ŀƔŉ̮ĢƐƮŘŽīŗ˫ě̮ġ˫ŪŽ̮œ˫ŊƮķ̮˭ƎƮŘŽīŗ˫ě̮ƕ̮Ŕƌīŗ˫ě̮ĢƏ˫ŞƏķ̮ġƕŘƜƏ̮ƒĻ̮ƒŶƌ˫ŉ̮ř˫ƜƏ̮ƎƜƌĮŁ̮˭ŋŘŭ̮ƎƮķ̮ŻķŔƓķ̮'ŀŝķ̮ĢƏ˫Ɣŉ̮ġ˫ƓœŗķŔƏ˫łŝķ
ƒ̮Ļ̮ŠƏķœ̮ƎłŽŘğŗķŘƁƖƐŵƋƔƌ̮ƍķŠƏķœ̮ŗķŔƮ˫č̮Ƈ˫źłšķ̮œ˫ŊƮķ̮˭ĿƕŘŅ̮ŔƜƈƖŁ̮ŴļƐƌ̮ƎƮŘŁƊ˫̗Ł̮ƒƐƮŚƓ̮˫Ļ̮ƍ˫ƜƐĻƇ˫źłšķ̮řķ̮Řł̗ě̮̩Ŕš̮̮ ˭ŀŶƐť̮ŠŒĻ̮ŗœ̮ĢƮķř

̮̮˭Ģ̗ŝ˫Ɓ̮˭ĢĵƖƏ˫Ļ̮̩˫ƌ̮˭ŘƂŎƌ̮̓ŀŝķ̮ƒŶƌ˫ŉ̮ġ˫Ɠř˫ƜƏ̮ś˫ŝķ̮ŘĻ̮ĢŢƓƕĘč̮ƕ̮Ģ̗Ɖŵ̮ŚěķŘƌ̮ŗœ̮ġŘĠƏř˫Ļ̮ƕ˽˻˼̮̩̂ ėƕŘč̮ġŘƜĠƜč̮ġķŘĻ̮'̮̮̒ ŋŘŭ̮ġ˫Ɠ
ŔƓķ̮ƎłŞŢƏ̮Ř̗Ņ̮ƒĻ̮ƕ̮ŠƏķœ̮ŘƔš̮ŘĻ̮'ŀŽŘğ̮̙Ĝš̮ƍķŘƔŁ̮ĢĜšŚč̮ƊƖƉŵ̮̩˫ĠŢƏķœ̮ƕ̮ƍķŘƔŁ̮̩˫ĠŢƏķœ̮ŠƏķœ̮ŘƔš̮̩ėƕŘč̮ĿŘƮŔƌ̮ŘłŽœ̮˭ŋŘŭ̮ĢƉě̮Żķ

̮̮řķ̮ŠƜĻ̮˭ŋŘŭ̮̩œƕŔŎƌ̮ęƤƌķ̮řķ̮ĢŢŒĻ̮ŔƮŘő̮ġķŘĻ̮˫ƔƐŁ̮ƍƖƐě˫Ł̮ŠƏķœ̮ŘƔš̮ęŗķŔƌ̮ƕ̮œ˫Ɛŝķ̮ś˫ŝķ˽˻˻̮̮̮̮ ŋŘŭ̮ƎƮķ̮ŗœ̮ŗƣœ̮ƍƖƜƉƜƌ
ƒƮ˫ƌŘŝĿŗƖť̮ġŗķŖğŬ̮Ļķƕŗ̮̓ŀŝķ̮ƒłŽŘğƍķŘƔŁ̮̩˫ĠŢƏķœ̮ĢƌƖ̗ŵ̮̮˭˼˾̄̂ġ̮˫ŉ̮œƖő̮Ƈœ̮ŗœ̮ķŗ̮ƍƤě̮̩ėƕŘč̮ƎƮŔƐĕ̮ŋŘŭ̮ƎƮķ̮'̮̮̒ ƒě̮ŀŝķ̮̩œķœ

ŀěŘš̮ƕ̮ƍķŘƔŁ̮ŘƔš̮ġœ˫ŦłƁķ̮ŘĻ̮ĢŽŘĠš̮ŘƜŅĮŁŠ̮Əķœ̮ĢŁ˫ƌŔő̮ƕ̮ġŔƜƈƖŁ̮ġ˫Ɠ̮'ŀŝķ̮ŗ˫ŲłƏķ̮œŗƖƌ̮ƍ˫ŢƏ˫ƮŘłŢƌ̮ƕ̮ƍ˫ƜƐĻ̮
ġŔƜƉě̮řķ̮ĢĜƮ̮̩ėƕŘč̮ŻķŔƓķ̮ƒĻ̮ƍŔƜŝŗ̮ƕ̮ŀƜƂŽƖƌ̮˭ŀŞƜƏ̮̩ŔƜšƖč̮ĢŞě̮ŘĻ'ŀŝķ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮żƮ˫űƕ̮ƎƮŘŁ̮̮̮ś˫ŝķ̮ŘĻ̮ƒłšŖğŗœ̮ŔƐĕŘƓ

Ě̮Ə˫čŚŝ̮ƕ̮ŘłƐƮƕ̮̓ŀŝķ̮ƒłšķœ̮ĢĠłŞĻ̮ƍī̮ƒƐƮŚƓ̮ƕ̮ƍ˫ƌř̮˭ƕŘ̗ƉƁ̮ƒĻ̮̩ėƕŘč̮ŀƜƂŽƖƌ̮˭̩̅ėƕŘč̮ŀƮŘƮŔƌ̮ńƉņƌ̮̆ƊƖƔžƌ̮̮́ ˭˽˻˻̃ƎƮķ˫Ļ̮'̮̒ŗœ̮˭Ƈ˫ō
Ƈ˫ŝ̩ŔƜĖƜč̮ŗ˫ƜŞĻ̮˭̩ėƕŘč̮ŀŞĜš̮˫Ʈ̮ŀƜƂŽƖƌ̮řķ̮żƮŘŶŁ̮ŘƜőķ̮ġ˫ƓƎƮķřķ̮'Ŕš̮ƕŘĻƕŗ̮ġŘƜĠ̗Ţĕ̮ĿķŘƜƜźŁ̮ƕ̮ŀŝķ̮̩Ŕš̮ŘŁ̮ĢžƉłŒƌ̮Ŀ˫Ŷƈ˫Ůƌ̮ƕŗ

̮̩ ėƕŘč̮ŘłŢƜĻ̮ƒĕ̮ŘƓ̮ŀƜƂŽƖƌ̮ġķŘĻ̮˭ƍī̮ŀƜƓ˫ƌ̮ƕ̮Ŀ˫ƜŪłƂƌ̮˫Ļ̮ĺŝ˫Ɛłƌ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ġ˫ƓœŘěŗ˫ě̮żƮŘŶŁř˫Ļ̮ŀƔŉ̮ŗœŗ̮˫ŢłƏķ̮œŗƖƌ̮˫Ɠ̮̮̮ŀŝķ
̮̮ ˭ĚƏ˫čŚŝ̮ƕ̮ŘłƐƮƕ̓˽˻˻̃; śƖƉě̮̮̂ ˭˽˻˼̄ŀƜƈ˫ŶŽ̮ƒƜƉě̮ŀƮŘƮŔƌ̮˭̩ėƕŘč̮ĚƮ̮ŀƜƂŽƖƌ̮ġķŘĻ̮'̒ƒƐƮŚƓ̮˭˫Ɠř˫ƜƏ̮Ǝłő˫ŝ̮̩œŗƕīŘĻ̮˭˫Ɠ̮̩ Řŭ˫Œƌ̮˭˫Ɠ̮̮ ˫Ɠ
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4 . Allen 

5 . Zuti  & Lukovics 

6. Winter & Szczepanek 

7. Kloss 
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ĚŞƮŗ̓˫Ɠ˼ƒļƐŉ̮řķ̮ġŗ˫ƜŞĻ̮ƕ̮ƍ˫ƌř̮˭̮̒ƒě̮ŀŝķ̮ĢŢƈ˫ĕ̮Ŕƌīŗ˫ě̮ƕ̮ŘŅİƌ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ġ˫ƓœŘěŗ˫ě̮ƀƜƁœ̮ĢƮ˫ŝ˫Ɛš̮'œŗķœ̮ĿŗƕŘũ̮ŘĠƮœ̮ġ˫Ɠ
ŘĻ̮řƖƐƓƍ̮˫ƌř˫ŝ̮ųķƖƏķ̮ƒ̗Ɠ̮ġķƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ķƖƉƜğ˫̗ŝķ̮̓ŀŝķ̮̩ŔŢƏ̮̙ō̮ġ˫Ɠ˽̮̮ ˭˽˻˼̄;̮ ̮̮̮ ˭śƖƉě˽˻˼̮̄˭˫ƓœŘěŗ˫ě̮ƎƮķ̮ŀő˫Ɛš̮ƍƕŔĻ̮˭ŴƁķƕ̮ŗœ̮'̒

̮̩ ėƕŘč̮ġ˫ƓŔƐƮķŘŽƒ̮ĕ̮ƕ̮ŗķƖšœ̮ķŗ̮̩ėƕŘč̮ŻķŔƓķ̮ƒĻ̮ĢĻ˫Ɯłŝœ̮ƕ̮Ŕš̮ŔƐƓķƖő̮ƕŘĻƕŗ̮Ģŝ˫ŝķ̮Ŀ˫ƌ˫ƔĻķ̮˫Ļ̮ƍƤě̮ġ˫Ɠ˫Ə̮˫ŞĻĢƌ̮ƎĜ̗ƌ'œř˫ŝ ̮ġķŘĻ
ķŔƓķ̮ƎƜƐĕ̮ƒĻ̮ĢĻ˫ƜłŝœĞ̮ƐƓ˫̗Ɠ̮ġķŘĻ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ŗœ̮˫ƓœŘěŗ˫ě̮ĢƮ˫ŝ˫Ɛš̮˭̩ėƕŘč̮ŗœ̮ĢŽƍī̮ŀƜƈ˫ŶŽ̮ŘłŢƜĻ̮ƒĕ̮ŘƓ̮ġř˫ŝ̮̮ ˫Ɠ

Ĺ˫Ɛłŉķ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮Ģ̗ƜƐƏƖƓķ̮̓ŀŝķ̮ŘƮŖč˫Ə˽˻˼̂;̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ķƖƉƜŝ˽˻˼̃ ;̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ķƖƉƜğ˫̗ŝķ˽˻˼̮̄'̮̒
̮̩ ėƕŘč̮ŀƜƂŽƖƌġ˫ƓœŘěŗ˫ě̮ĢƮ˫ŝ˫Ɛš̮ŔƐƌř˫ƜƏ̮˭ŋŘŭ̮ƎƮķ̮ġ˫Ɠ ƕŘč̮ŀƮŘƮŔƌ̮ƀƜƁœƎƮķřķ̮'ŀŝķ̮ŠƏķœ̮ŘƔš̮ŀƮŘƮŔƌ̮ŘłŽœ̮ŗœ̮̩ė̮̮ ŠƓƕĘč̮ŻŔƓ̮˭ƕŗ

̮̮ ġķŘĻ̮ĢƮ˫Ɠŗ˫ĜƓķŗ̮ƒĵķŗķ̮ƕ̮ƍķŘƔŁ̮ĢĜšŚč̮ƊƖƉŵ̮̩˫ĠŢƏķœ̮ƕ̮ƍķŘƔŁ̮̩˫ĠŢƏķœ̮ŠƏķœ̮ŘƔš̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮ƎƜƜļŁ̮ġķŘĻ̮ĢƈŔƌ̮ƒĵķŗķ
Őŝ˫č̮Ƈ˫ļƏœ̮ƒĻ̮ŠƓƕĘč̮˭ƎƮķŘĻ˫ƐĻ̮̇ŀŝķ̮ƍī̮œƖļƔĻŠ̮ŝŘč̮ƒĻ̮ĢƮƖğ˰ŀŝķ̮ŘƮř̮ġ˫Ɠ̮

'˼ ̮ġ˫ƓœŘěŗ˫ěƊķŔě̮ƍķŘƔŁ̮ĢĜšŚč̮ƊƖƉŵ̮̩˫ĠŢƏķœ̮ƕ̮ƍķŘƔŁ̮̩˫ĠŢƏķœ̮ŠƏķœ̮ŘƔš̮ŋŘŭ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮̮ ŘƔš̮ġ˫ƓœŘěŗ˫ě̮řķ̮ĚƮ̮ŘƓ̮˯ŔƏķ
ŀƜƈ˫ŶŽ̮ƒĕ̮̙ƌ˫š̮ŠƏķœĢƌ̮ġŔƜƉě̮ġ˫Ɠ˯œƖš̮

'˽ ġ˫ƓœŘěŗ˫ě̮ƎƜƜļŁ̮ġķŘĻ̮ĺŝ˫Ɛƌ̮ƇŔƌ ˯ŀŝķ̮ƒƏƖĠĕ̮ŠƏķœ̮ŘƔš̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ 

'˾ ŀƜƈ˫ŶŽ̮ƕ̮˫ƓœŘěŗ˫ě̮řķ̮ĚƮ̮ŘƓ̮ŀƜ̗Ɠķ̮ƍķŚƜƌŗœ̮˫Ɠ̮˯ŀŝķ̮ƒƏƖĠĕ̮ŠƏķœ̮ŘƔš̮ŋŘŭ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ 

'˿ ŀ̮Ɯƈ˫ŶŽ̮ƕ̮˫ƓœŘěŗ˫ě̮řķ̮ĚƮ̮ŘƓ̮ġœŘĜƉ̗ŵ̮ŀƜŶũƕ˯ŀŝķ̮ƒƏƖĠĕ̮ŠƏķœ̮ŘƔš̮ŋŘŭ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮˫Ɠ 

'̀ ŀ̮ƮƖƈƕķƊķŔě̮ŠƏķœ̮ŘƔš̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮œŘĜƉ̗ŵ̮œƖļƔĻ̮ġ˫Ɠ̮˯ ŔƏķ 

˳̦&̦̦Ļ̦œķ̦ŗƕŘƌĿ̦˫Ɯ̦̦Ř̦ŲƏġ̦̦Ș̌ƓƕĘč 

̮̮˭ƎƜŢƜč̮ƍ˫Ɯƈ˫ŝ̮ƇƖŭ̮ŗœƍ̮˫ƌř˫ŝƒ̮Ļ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮řķ̮ġœ˫Ʈř̮ġ˫Ɠ̮̩ ėƕŘč̮ŻķŔƓķ̮œŘļŢƜč̮ŗœ̮ġœŘĜƮƕŗ̮ƍķƖƐŵ̮̮ ŌŮŝ̮ŗœ̮ƒĕ̮ƍ˫ŢƮ˫Ɠ
Śƈƕ̮ƕ̮ġķœ̮̓ŔƐłŞŉ̮̩ŘƔĻ̮ĢŁ˫ƜƉ̗ŵ̮ŌŮŝ̮ŗœ̮ƒĕ̮ƕ̮ġœŘļƓķŗ˾˭˽˻˻˿;̮ ̮ƖłŞƮŗķƕķ̮ƕ̮ķřƖŝœ˿˭˽˻˻́;̮ ̮̮̮ ķŗƖƮƖƮƕ̮ƕ̮̙ƜŞ̗č̮̮̀ ˭˽˻˼˾;̮ ̮̮ƕ̮ŀƐƈŔƮŘĻ

ƍ̮ķŗ˫Ĝ̗Ɠ̮́˭˽˻˼̃;̮̮̮ ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĢĻ˫Ļŗī̮̂˭˽˻˽˻̮̩̒ ėƕŘč̮œŘļŢƜč̮ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮řķ̮̩œ˫žłŝķ̮ƒĕŘğķ̮'ƍ˫ƌř˫ŝ̮ġ˫Ɠ̮˭ŀŝķ̮ƇƕķŔłƌ̮˫Ɠ
ƒ̮ŉƖŁ˫Ļ̮ƍī̮řķ̮̩œ˫žłŝķ̮ƀŮƐƌ̮ƕ̮œŘĻŗ˫ě̮̮ ̙ƌ˫š̮ķŗ̮̩ĘƮƕ̮ġ˫ƓœŘěŗ˫ě̮ƒ̗Ɠ̮̙ƌ˫ě̮ŗƖŭ̮ƒĻ̮œŗķƖƌ̮řķ̮ġŗ˫ƜŞĻ̮ŗœ̮ƕ̮ŀŝķ̮ŘƜźłƌ̮ŀŶƐť̮ŀƜƓ˫ƌ̮ƒĻ

Ģ̮̗Əƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ġŘĻƕķ̮̓œƖš̮̮̃ ˭˽˻˼˻˭̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġķŘĻ̮'̮̮̮̮̒ Ɗ˫ŲƏ̮ĢōķŘŭ̮̆˭̩̅ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ĢōķŘŭ̮̙̆ƌ˫š̮ĢƮ˫ƓœŘěŗ˫ě
̮̩ ėƕŘč̮Ŕļŝ̮ŀƮŘƮŔƌ̮ƇŔƌ̮ƎƮƕŔŁ̮̆˭̩̅ėƕŘč̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮ŀšķŔƔĠƏ̮ƕ̮ŗķŘƂłŝķ̮̆˭̩̅ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ŀő˫ŝŘƮř̮ŀƮŘƮŔƌ̮̮ ˭̅ŘłŽœ̮ġ˫Ɠ

ƎƜƮ˫č̮ƕ̮Ģłŝœƣ˫Ļ̮ŀƮŘƮŔƌ̮ŠŒĻ̮ĢōķŘŭ̆œ˫ƔƐŢƜč̮ƕ̮Ŀ˫ŦƁ˫Ɛƌ̮ġŗķŚğŘĻ̮Ɗ˫ŲƏ̮ĢōķŘŭ̮̆˭̅Ģłŝœ̮̮ƕ̮˭̅˫Ɠ̮̮ ŠƏķœ̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮ĢōķŘŭ̆
ŠƓƕĘč̮řķ̮ŗ˫ƜŞĻ̮ŗœ̮̩̅ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœş̮ŗķŚğ̮ƕ̮Ģ̗Ɖŵ̮ġ˫Ɠ̮̮˭ķŗƖƮƖƮƕ̮ƕ̮̙ƜŞ̗č̮̓ŀŝķ̮̩Ŕš̮̩ŔƓ˫Ţƌ̮ĢƮķŘŉķ̮˫Ɠ˽˻˼˾;̮ ̮̮̮ ƕ̮ĢĻ˫Ļŗī

̮˭ƍķŗ˫Ĝ̗Ɠ˽˻˽˻;̮ś̮ƖƮƖƉƜŝ̮̄˭˽˻˽˼'̒ 

&˲˳&̦̦̦ō̦ķŘŭĢ̦̦̦Ŕ̦ƌ̦ŘłŽœŀ̦ƮŘƮ̦̦̦̬ ėƕŘč 

ŀƔŉ̮ŀƮŗƖŎƌ̮˫Ļ̮ġŔōķƕ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮̮ ƎƜĻ̮ĢĠƐƓ˫̗Ɠ̮ƕ̮ĢƓœŀƜƈ˫ŶŽ̮̩ ėƕŘč̮ŗœ̮˫ƓĢƌ̮ĢōķŘŭ̮ƍ˫ƌř˫ŝ̮ĢƮķŘŉķ̮ġ˫Ɠ̮̮ ŀƐƈŔƮŘĻ̮̓œƖš
ƍķŗ˫Ĝ̗Ɠ̮ƕ˼˻̮̮ ˭˽˻˼̃ş̮ƕŗ̮ƕ̮˫ƓŗķŚĻķ̮ƒĵķŗķ̮ġķŘĻ̮ĢƉŎƌ̮œ˫ŊƮķ̮˭̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ĢōķŘŭ̮řķ̮ŻŔƓ̮'̮̩̒ėƕŘč̮żƉłŒƌ̮ġ˫Ɠř˫Ž̮˫Ļ̮ĺŝ˫Ɛłƌ̮ġ˫Ɠ

ƍ̮ī̮ŻķŔƓķ̮ƒĻ̮ĢĻ˫Ɯłŝœ̮ġ˫łŝķŗ̮ŗœƒ̮Ļ̮ŀŝ˫ƓġŗƖŭ̩œŘłŞğ̮ĢžƜŭ̮ŀƮŘƮŔƌ̮ġŔōķƕ̮ƒěřķ̮ġķ̮̮Ɗ̮ŘƏ̮ƒƜƔŁ̮ŘƜŲƏ̮ĢƏ˫ļƜłŢč̮ġ˫ƓœŘěŗ˫ě̮̮ ƎƮƕŔŁ̮˭˫ƓŗķŚŽķ
ġĘŁķŘłŝķŬő̮řķ̮ĢƏ˫ļƜłŢč̮˭˫ƓĢŢƌƍī̮ŔƐƏ˫ƌ̮ƕ̮şřƖƌī̮ƕ̮˫ƓƋƔƌ̮'œŘƜğ̮̩ŔƔŵ̮ŘĻ̮ķŗ̮˫Ɠ̮̮ ̙ƌ˫š̮̩řƖō̮ƎƮķ̮ŗœ̮̩Ŕš̮̩ŔƓ˫Ţƌ̮ġ˫ƓœŘěŗ˫ě̮ƎƮŘŁ

ƍƕŗœ̮ŴĻ˫Ɛƌ̮řķ̮̓ĢƮ˫ŝ˫ƐšƍƕŘĻ̮ƕ̮ĢƏ˫ƌř˫ŝƒ̮Ļ̮ƕ̮Ĺ˫ŒłƏķ̮˭ĢĻ˫Ʈřŗķ̮˭̮̒ĢƏ˫ƌř˫ŝ̮̮ ƍķŘƮŔƌ̮ġŗ˫̗ğŗ˫ě̮̩ ėƕŘč̮̮ ƍķŘƮŔƌ̮œŘĜƉ̗ŵ̮ĢĻ˫Ʈřŗķ̮ŗœ̮ŀěŗ˫Ţƌ̮˭˫Ɠ
̮̩ ėƕŘčƋ̮ƜŁ̮ƕ̮˫Ɠŋ̮Řŭ̮ƕ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮˫Ļ̮ū˫ļŁŗķ̮ŗœ̮̩˫ĠƐĻ̮ĢšřƖƌī̮ġ˫Ɠř˫ƜƏ̮ĢƮ˫ŝ˫Ɛš̮˭̩ėƕŘč̮ŀƮŘƮŔƌ̮ġ˫Ɠ̮̮ ˭ĺŝ˫Ɛƌ̮ĢšřƖƌī̮Ŀ˫ƌķŔƁķ̮ġŚƮŗ

 

1. risks 

2. Ismagilova, Hughes, Dwivedi, and Raman 

3 .Dai and Wells 

4 .Desouza and Evaristo 

5 .Pemsel and Wiewiora 

6 .Bredillet, Tywoniak, and Tootoonchy 

7 .Arbabi, Salehi-Taleshi, and Ghods 

8 .Aubry, Müller, Hobbs, and Blomquist 

9 .Silvius 

10 .Bredillet, Tywoniak, and Tootoonchy 



̮

̮

 

˼˻˽ 

(̮
̮
ƒ
ƈ
˫
Ƃ
ƌ
̮
ƍ
˫
ğ
Ŕ
Ɛ
Ş
Ʈ
Ɩ
Ə

̮̮
Ƌ̮
Ɯ
̗
Ŧ
Ł

̮̮
˭
Ŀ
˫
Ɯ
Ɖ
̗
ŵ
̮
ŗ
œ
̮
ƀ
Ɯ
Ƃ
Ŏ
Ł
̮
ƕ
̮
ġ
Ř
Ɯ
ğ

̮
̩
ŗ
ƕ
œ

x̮˭
̮
̩
ŗ
˫
̗
š

x̮˭
̙
Ŧ
Ž

̮
xx

̮
˰
ƒ
Ŏ
ž
ť
̮
˭

x&x̮

ş̮ƕŗ̮˭˫ƓŔƐƮķŘŽ̮˭ƋƜƓ˫žƌ̮ƒƐƜƌř̮ŗœ̮ĢšřƖƌī̮Ŀ˫ƌŔő̮ƍœƖ̗Ə̮ƋƓķŘŽġŘĻƕķ̮̓ŀŝķ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ġ˫ƓŗķŚĻķ̮ƕ̮˫Ɠ̮̮̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˽˻˼˻;̮ ̮̮̮ ƕ̮ŀƐƈŔƮŘĻ
̮˭ƍķŗ˫Ĝ̗Ɠ˽˻˼̃'̒ 

̮
&˳˳&̦̦̦̦̬ ėƕŘč̦ŀƮŘƮŔƌ̦ŘłŽœ̦ŀő˫ŝŘƮř̦ŀƮŘƮŔƌ̦Ɗ˫ŲƏ̦ĢōķŘŭ̦̦

̮̩ ėƕŘč̮ŘĻ̮Ŀŗ˫ŲƏ̮ġ˫ƓŔƐƮķŘŽ̮˭̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ŗœ̮ŀő˫ŝŘƮř̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏŀő˫ŝ̮ġ˫Ɠ̮̮ ̩ėƕŘč̮̩ŗķœķ̮ƕ̮ĿķŚƜƔŊŁ̮ƕ̮ĿƤƜƔŞŁ̮ĢƏ˫ļƜłŢč̮˭ř˫ŝƕ
Ģ̮ƌ̮̙ƜƔŞŁ̮ķŗ̮̮ƕ̮ĚƜƐƉŁ̮̓ŔƐěƍ̮ķŗ˫Ĝ̗Ɠ˼̮̮ ˭˽˻˼̂ƒ̮ƌ˫ƏŘĻ̮ƒĻ̮̩ėƕŘč̮ŀő˫ŝŘƮř̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮'̒ƒ̮ŉœƖĻ̮˭ƀƜƁœ̮ġŚƮŗ̮̮ ŗœ̮ƋŊŞƐƌ̮Ŀ˫ŭ˫ļŁŗķ̮ƕ̮ġŔƐĻ
̮̩ ėƕŘčĢ̮ƌ̮ġŗ˫Ʈ̮˫ƓĔƜƓ̮ƍ˫Ĝƌķ̮Ŕō̮ŗœ̮ƒě̮œƖš̮̙ť˫ō̮ƍ˫ƐƜ̗ŭķ̮˫Ł̮ŔƏ˫ŝŗŀ̮ő˫ŝ̮ŗœ̮ġř˫ŊƌŘƜŹ̮ŘƜőĮŁ̮ƒƏƖğ̮̮ ƒŉœƖĻ̮ŗœ̮Ŕō̮řķ̮ŠƜĻ̮ƒƐƮŚƓ̮˫Ʈ̮ř˫ŝƕ

̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĚƜƐƉŁ̮̓ŔƓŔƏ̮ŏŗ˽˻˼̂;̮ ̮̮̮ĹķŘŝƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ˽̮̮ ˭˽˻˼̮̮̃ ķŗ̮œƖŉƖƌ̮ŀƜŶũƕ̮̩ėƕŘč̮ŀŽŘŢƜč̮ĢŝŗŘĻ̮˫Ļ̮ŀő˫ŝŘƮř̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮'̒
ƒ̮Ʈƕŗ̮ƒĵķŗķ̮˫Ļ̮ƕ̮̩œŘě̮ĢŝŗŘĻƋŞƜƏ˫Ĝƌ̮ƕ̮˫ƓĢƌ̮̙ƜƔŞŁ̮ķŗ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŗķŘƂłŝķ̮ŔƐƮķŘŽ̮ŠŒĻŘŅķ̮ƕ̮ķŗ˫ě̮ġ˫Ɠ̮ŗ˫łő˫ŝ̮żƮŘŶŁ̮˫Ļ̮ƎƜƐĖ̗Ɠ̮'ŔƐě
ġŕ̮ƍœƖ̗Ə̮ŘƜğŗœ̮ƕ̮̩ėƕŘč̗ŵ̮ŗœ̮œƖļƔĻ̮ĺļŝ̮̩ėƕŘč̮ŗœ̮ƍ˫ŶžƏĢ̮ƌ̮̩ėƕŘč̮œŘĜƉĢ̮ƌ̮ŗķƖ̗Ɠ̮ķŗ̮ŻķŔƓķ̮ƒĻ̮ĢĻ˫Ɯłŝœ̮ŔƐƮķŘŽ̮ƕ̮œƖš̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĚƜƐƉŁ̮̓ŔƐě

˽˻˼̂;̮ ̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ĞƏ˫Ʈ˾̮̮ ˭˽˻˼̃Ɗ̮ŘƏ̮ŗķŘƂłŝķ̮ƕ̮Ĺ˫ŒłƏķ̮˭ĢĻ˫Ʈřŗķ̮˭ĢĻ˫Ʈ̮ƒƐƮŚğ̮'̒Ě̮Ə˫Ļ̮ƒƜƔŁ̮˭̩ėƕŘč̮ŀƮŘƮŔƌ̮ġķŘĻ̮ĺŝ˫Ɛƌ̮ġ˫ƓŗķŚŽķ̮ġ˫Ɠ
̮̩ ėƕŘč̮ĺŝ˫Ɛƌ̮ĢŁ˫ŵƤŭķƋłŞƜŝ̮ŗķŘƂłŝķ̮ƕ̮ƒŶŝƖŁ̮ƕ̮ĢōķŘŭ̮˭˫Ɠ˫Ɠ̮ĢƮķŗ˫ě̮ƕ̮ĢŢŒĻŘŅķ̮ġŘĠƏř˫Ļ̮ƕ̮˭ƍ˫ƌř˫ŝ̮ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ĢŁ˫ŵƤŭķ̮ġ

Ɗ̮ŘƏƒ̮Ļ̮ƕ̮œƖļƔĻ̮ƕ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ġ˫ƓŗķŚŽķƍī̮Ř̗łŞƌ̮ĢƏ˫ŝŗřƕŗƋƔƌ̮˫Ɠ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ƍķƖőķ̮̓ŔƐłŞƓ̮̩řƖō̮ƎƮķ̮ġ˫ƓœŘěŗ˫ě̮ƎƮŘŁ˽˻˻;̮ ̮̮ƕ̮ĚƜƐƈ
̮˭ƍķŗ˫Ĝ̗Ɠ˽˻˼̮̮̂ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĹķŘŝ̮̇˽˻˼̮̃˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĞƏ˫ƜŁ̮̇˽˻˼̃'̒  

 

&˴˳&̦̦̦ł̦ŝķ̦̦ ƕ̦ŗķŘƂŀ̦šķŔƔĠƏ̦̦̦̬ ėƕŘč̦ŀƮŘƮŔƌ̦Ɗ˫ŲƏ̦
ƍ˫ƌř˫ŝ̮ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮ŗķŘƂłŝķ̮ƊŔŵ̮ƕ̮œƖļƏƋ̮Ɯ̗ŦŁ̮ƕ̮ƍķŘƮŔƌ̮ŀő˫Ɛš̮ƊŔŵ̮̙Ɯƈœ̮ƒĻ̮ĺƉŹķ̮˫Ɠ̮̮ ŀƜ̗Ɠķ̮ƕ̮˫ƮķŚƌ̮ƒĻ̮ŀļŞƏ̮̩ėƕŘč̮ƍ˫ğŔƏŘƜğ
̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĞƏ˫Ʈ̮̓ŀŝķ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ˽˻˼̃;̮ ̮̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĢĻ˫Ļŗī˽˻˽˻̮̮ŘłŽœ̮ŀšķŔƓ˫ĠƏ̮ƕ̮ŗķŘƂłŝķ̮ŀƔŉ̮'̮̮̒ ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ

̮̩ ėƕŘč̮̩ ėƕŘč̮Ɗ˫̗Ł̮ƒě̮ŀŞƓ̮ŗ˫Ɯłőķ̮ƕ̮ĿŗŔƁ̮ġķŗķœ̮ƒě̮ġŚěŘƌ̮Ŕōķƕ̮ŔƐƌř˫ƜƏ̮˫Ɠŀ̮ŝ˫Ɯŝ̮ƒĕŗ˫ĎĜƮ̮ĿŗƖť̮ƒĻ̮˫Ɠƒ̮ƌ˫ƏŘĻ̮ƕ̮ġŗķŖğġŚƮŗ̮ƇŘłƐě̮̩Ŕš
ŀƔŉ̮ƕ̮˫ ƮŗƖƮƕ̮ƕ̮̙Ş̗č̮̓ŔƏƖš̮ġŘƜğ˿̮˭˽˻˼˾;̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĢĻ˫Ļŗī˽˻˽˻ƒ̮Ə̮̩ėƕŘč̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮'̒ĢƮ˫ƏķƖŁ̮ŠƮķŚŽķ̮ĺļŝ̮˫ƔƐŁŘš̮ġ˫Ɠ̮̮ ŗœ̮ŀě

̮̩ ėƕŘč̮ġķŘŉķ̮řķ̮̙ť˫ō̮Ĺŗ˫ŊŁ̮ŀļŅ̮ŀƔŉ̮ġŚěŘƌ̮ƒĜƉĻ̮ŀěŘš̮ŻķŔƓķ̮œŘļŢƜčĢ̮ƌ̮̩ŘƜőŕ̮ƕ̮ŀļŅ̮ķŗ̮˫Ɠ̮ŋŘŭ̮ĢƮķŗ˫ě̮ƕ̮ĢŢŒĻŘŅķ̮ġŘĠƏř˫Ļ̮'ŔƐě
̮ġŗķƕœķ̮ġŚƜ̗ƌ̮˭ĢƮ˫̗ƐƓķŗ̮ƕ̮Ŀŗ˫ŲƏ̮˭şřƖƌī̮ƀƮŘŭ̮řķ̮̩˫ĠƐĻ̮ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƋłŞƜŝ̮ŗķŘƂłŝķ̮˭ƍī̮Ř̗łŞƌ̮œƖļƔĻ̮ƕ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮Ģ̗łŞƜŝ

̮̩ ėƕŘčŘŭ̮ġ˫Ɠ̮̮ ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƋłŞƜŝ̮ġř˫ŝŔƐłŞƌ̮ƕ̮ĢōķŘŭ̮ƕ̮˭̩ėƕŘč̮ŀƮŘƮŔƌ̮ƋłŞƜŝ̮Ŀ˫ƌķŚƈķ̮ƒĻ̮ġŔƐļƮ˫č̮řķ̮ƎłŽ˫Ʈ̮ƍ˫ƐƜ̗ŭķ̮ŻŔƓ̮˫Ļ̮ŋ
ƒ̮Ʈƕŗ̮˭ġŔƐƮķŘŽ̮ġ˫ƓŗķœƖ̗Ə̮ĺƈ˫Ɓ̙̗ŶƈķŗƖłŝœ̮ƕ̮˫ƓŀƌŘŽ̮˭˫Ɠĺƈ˫Ɓ̮ƕ̮ŀőķƖƐĜƮ̮ġ˫ƓƋƔƌ̮œŗķŔƏ˫łŝķ̮ġ˫Ɠ̮ŔƐłŞƓ̮̩řƖō̮ƎƮķ̮ġ˫ƓœŘěŗ˫ě̮ƎƮŘŁ

̮˭˫ƮŗƖƮƕ̮ƕ̮̙Ş̗č̓˽˻˼˾ƕ̮ĞƏ˫Ʈ̮̮̮̇˭ƍķŗ˫Ĝ̗Ɠ˽˻˼̮̃˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĢĻ˫Ļŗī̮̇˽˻˽˻'̮̮̒
̮
&˵˳&̦̦̦̦̦ Ŕļș̂ŀƮŘƮŔƌ̦ƇŔƌ̦ƎƮƕŔŁ̦̬ ėƕŘčġ̦˫Ɠ̦̦Ř̦łŽœ̦

̮˭ĢžŊƏ̮ŗ˫ŢŽķ̮ƕ̮œŘŽ̮ĢĻ˫Ɣš̮̓ŀŝķ̮̩ėƕŘč̮ġœŘļƓķŗ̮ŻķŔƓķ̮ƒĻ̮ĢĻ˫Ɯłŝœ̮ŀƔŉ̮ŗœ̮̩ėƕŘč̮œŘļŢƜč̮ƕ̮ĢōķŘŭ̮̩ėƕŘč̮Ŕļŝ̮ŀƮŘƮŔƌ̮ĢƉťķ̮ŻŔƓ
˽˻˼́;̮ ̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ęƖě̮̮̀ ˭˽˻˽˻ƒƐƜƔĻ̮'̒˫ƜƉ̗ŵ̮ƕ̮Ģƈ˫ƌ̮ŻķŔƓķ̮ġř˫ŝ̮̩ ėƕŘč̮ŠƐƮŚğ̮ƕ̮Ĺ˫ŒłƏķ̮˭̩ėƕŘč̮ĢŁ̮̮ ̩ėƕŘč̮ŴĻ˫Ɛƌ̮ŤƜŦŒŁ̮˭ĺŝ˫Ɛƌ̮ġ˫Ɠ

ƋƔƌ̮ƒƉ̗ŉ̮řķĢƌ̮̙ƜĜŢŁ̮ķŗ̮Ŕļŝ̮ŀƮŘƮŔƌ̮ĢƉťķ̮żƮ˫űƕ̮ƎƮŘŁƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ƍ˫̗čƖě̮̓ŔƓœ̮̮́ ˭˽˻˼̂;̮ ̮ĺƈ˫ŭ̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĢƐƜŞō̮̩œķř˳˱˲˺̮̇
˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ęƖě˽˻˽˻Ģ̮ƌ̮̩ėƕŘč̮Ŕļŝ̮ŀƮŘƮŔƌ̮'̒ŗƖƌ̮̩ėƕŘč̮ŗœ̮ĿķŘƜƜźŁ̮Ƈ˫̗ŵķ̮ƍ˫ƌř̮ŗœ̮ŔƏķƖŁ̮̮ ġķŘŉķ̮ŗœ̮ƒě̮ĿŗƖť̮ƎƮŔĻ̮'œŘƜğ̮ŗķŘƁ̮̩œ˫žłŝķœ
Ż̮˫ŮŶƏķ̮ŗ˫łő˫ŝ̮̩ėƕŘčĢ̮ƌ̮œ˫ŊƮķ̮ƒŵƖ̗Ŋƌ̮ŗœ̮ķŗ̮ġŘƮŖč̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ƍ˫̗čƖě̮̓ŔƐě˽˻˼̂ƋƔƌ̮'̒ĢƮ˫ŝ˫Ɛš̮ġ˫ƓœŘěŗ˫ě̮ƎƮŘŁ̮̮ ̩řƖō̮ƎƮķ̮ŗœ̮̩Ŕš
ƒ̮Ļ̮řķ̮ƎłŽ˫Ʈ̮ƍ˫ƐƜ̗ŭķ̮̙ƌ˫šƒ̮ŉƖŁ˫Ļ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƒƌ˫ƏŘĻ̮ĢƏ˫ŝŗřƕŗƮ̮ƍ˫ƐƜ̗ŭķ̮˭̩ėƕŘč̮ĹƖŦƌ̮ĿķŘƜƜźŁ̮ƒĻ̮̮ ŀƮŘƮŔƌ̮ƒƌ˫ƏŘĻ̮Ǝłšķœ̮ŀƜŶŉŘƌ̮řķ̮ƎłŽ˫
ŀƜƈ˫ŶŽ̮ġķŘŉķ̮ŗœ̮̩ėƕŘčƒ̮ĵķŗķ̮Ŀ˫ŵƤŭķ̮ŋƖũƕ̮ƕ̮ŀƜŽ˫žš̮˭̩ėƕŘč̮ġ˫Ɠƒ̮ƌ˫ƏŘĻ̮ŗœ̮̩Ŕšƍ˫ƌř˫ŝ̮ƕ̮ġŚƮŗ̮ŌƜŎť̮ġķŘŉķ̮řķ̮ƍ˫ƐƜ̗ŭķ̮˭̩ėƕŘč̮ĢƓœ

̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ƍķƖőķ̮̓ŔƐłŞƓ̮ĢƏƕŘƜĻ̮ƕ̮ĢƏƕŗœ̮̩ėƕŘč̮ĚŞƮŗ̮ƒƌ˫ƏŘĻ̮ƕ̮̩ėƕŘč̮Ŕļŝ̮ŀƮŘƮŔƌ̮ƇŔƌ˽˻˻˿;̮ ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ŀžƈķ̮̮˭ƍ˽˻˼˻;̮ ̮̮̮ ƕ̮ƍ˫̗čƖě
̮˭ƍķŗ˫Ĝ̗Ɠ˽˻˼̂;̮ĺ̮ƈ˫ŭ̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĢƐƜŞō̮̩œķř˳˱˲˺̮̮̇˭ęƖě˽˻˽˻'̮̒
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&˶˳&̦̦̦ƍ̦˫̗Ɯč̦ŀƮŘƮŔƌ̦ŠŒĻ̦ĢōķŘŭ̦̦ ġ˫ƓĢ̦łŝœƣ˫Ļ̦̦Ǝ̦ƜƮ˫č̦ƕĢ̦łŝœ̦
Ģƌ̮ƎƜƜŶŁ̮ķŗ̮ĢŦŒš̮˫Ʈ̮ŀěŘš̮˭˫ƌŘŽŗ˫ě̮ƍī̮ŗœ̮ƒě̮ŀŝķ̮ġœŘĜƮƕŗ̮ƍ˫̗Ɯč̮ŀƮŘƮŔƌ̮̮ ƕ̮ęŗ˫č̮̓œŘƜğ̮̩ŔƔŵ̮ŘĻ̮ķŗ̮̩ėƕŘč̮œŘļŢƜč̮ŀƮŘƮŔƌ̮˫Ł̮ŔƐě

ƋƜě˼̮̮ ˭˽˻˼̃Ť̮ŦŒŁ̮ųƖƐŁ̮˭ƒƏķŗƕ˫̐ƐŽ̮ĢğŔƜĖƜč̮ƍƖĖ̗Ɠ̮ĢŁƤŪŶƌ̮'̒Ģ̮ōķŘŭ̮ƍœƖĻ̮ĺŝ˫Ɛƌ˫Ə̮˭ř˫ƜƏœŗƖƌ̮ġ˫Ɠŀ̮Ɯƈ˫ŶŽ̮ƋƜŲŵ̮ƋŊō̮˭˫Ɠ̮̮ ƕ̮˫Ɠ
ƍ˫ƌř˫ŝ̮œ˫Ʈř̮œķŔŶŁ̮ƎƜƐĖ̗Ɠ̮̮ ̩ŗķœķ̮ŗœ̮ķŗ̮Ɗřƣ̮ŤŦŒŁ̮ƕ̮ƒĻŘŊŁ̮ŋŘŭ̮ġŘŊƌ̮ƒě̮ŀšķœ̮ŔƓķƖő̮ġŘłŢƜĻ̮œƖ̗Ə̮ĢƏ˫ƌř̮ŋŘŭ̮ŗœ̮ŘƜğŗœ̮œķŘŽķ̮ƕ̮˫Ɠ

̮̩ ėƕŘč̮ƍœŘěŀƮŘƮŔƌ̮ġ˫Ɠ̮̮ĢƉŵ̮ƕ̮Ŕš˫Ļ̮̩œŘĜƏ̮ĺŞě̮ƒĻ˫Ţƌ̮ƍ˫̗Ɯčŀ̮Ɯƈ˫ŶŽ̮ƒĻ̮ŀļŞƏ̮Ǝšƕŗ̮ŀƜƐƓŕ̮ƎłšķŔƏ̮ƋŹŗ̮̮ ˭̩ėƕŘč̮ĢŁī̮ġ˫Ɠř˫ƜƏ̮ƕ̮˫Ɠ
ƍƕŔƏŗ̮̓œŘƜğ̮̩ŔƔŵ̮ŘĻ̮ŚƜƏ̮ķŗ̮ŋŘŭ̮ĢĠƐƓ˫̗Ɠ̮ƕ̮ŀƮŘƮŔƌ̮ŀƜƈƖĶŞƌ˽̮̮ ˭˽˻˼̀;̮ ̮̮̮ ˭ƋƜě̮ƕ̮ęŗ˫č˽˻˼̃ƒ̮Ļ̮ƍ˫̗Ɯč̮ŀƮŘƮŔƌ̮'̮̒ŀŝķ̮Ŀŗ˫ļŵ̮̩œ˫ŝ̮ŗƖŭ

Əķ̮ŀƔŉ̮ġŗķœķ̮ƕ̮Ģƈ˫ƌ̮˭ĢƮķŘŉķ̮˭ĢƐŽ̮ŀƮŘƮŔƌ̮řķƒ̮ƐƮŚƓ̮ŬƂŽ̮˫ƌŘŽŗ˫ě̮ƒě̮ŘŲƏœŗƖƌ̮̩ėƕŘč̮Ɗ˫ŊĢƌ̮ŀőķœŘč̮ķŗ̮˫Ɠ̮̮ ƒƜƉě̮ƍ˫̗Ɯč̮ŘƮŔƌ̮ƕ̮ŔƐě
ŀƜƈ˫ŶŽĢƌ̮ŀƮŘƮŔƌ̮ķŗ̮˫ƓŻ˫žš̮Ŀ˫ŞƉŉ̮ġŗķŚğŘĻ̮'ŔƐě̮̮ ˫Ļ̮ġœķœŗķŘƁ̮œ˫Ɛŝķ̮ƒƜƔŁ̮˭̩ėƕŘč̮œƕŔŎƌ̮ƀƜƁœ̮ƎƜƜŶŁ̮ŀƔŉ̮˫ƌŘŽŗ˫ě̮˫Ļ̮ġř˫ŝ

Ĝ̮Ə˫̗Ɯč̮Ĺ˫ŒłƏķ̮ƕ̮ĢĻ˫Ʈřŗķ̮˭'''ƕ̮ĢžƜě̮˭Ģƈ˫ƌ̮˭ĢƏ˫ƌř̮ĿķŔƔŶŁ̮ƎłŽŘğŘŲƏŗœŠƜč̮ƒƜƔŁ̮˭ĹƖŦƌ̮ƒƮƕŗ̮ś˫ŝķ̮ŘĻ̮ķŘŉķ̮ƕ̮ŀő˫ŝ̮ƍķŗ˫̮̮ ĢŞƮƖƏ
ƋƔƌ̮ĢƮķŘŉķ̮ƕ̮ŀő˫ŝ̮ƍķŗ˫ĜƏ˫̗Ɯč̮˫Ļ̮ġœķœŗķŘƁ̮œ˫Ɛŝķ̮̮ ƕ̮ŘƏŗƖŁ̮̓ŀŝķ̮̩Ŕš̮̩ŔƓ˫Ţƌ̮̩řƖō̮ƎƮķ̮ŗœ̮ġŘŲƏ̮Ŀ˫ƜĻœķ̮ŗœ̮ƒě̮ŀŝķ̮ĢƮ˫ƓœŘěŗ˫ě̮ƎƮŘŁ

Ř̮łŞƜ̗Ɯŝ˾̮˭˽˻˻˼;̮̮˭ƍƕŔƏŗ˽˻˼̀;̮̮˭ƋƜě̮ƕ̮ęŗ˫č˽˻˼̮̮̃ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĢŉŘŽ̮̇˽˻˽˼ķŗ˫ŝƖƌ̮̇˿̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˽˻˽˼'̮̮̒
̮
&˷˳&̦̦̦œ̦˫ƔƐŢƜč̦ƕ̦Ŀ˫ŦƁ˫Ɛƌ̦ġŗķŚğŘĻ̦Ɗ˫ŲƏ̦ĢōķŘŭ̦˫ Ɠ̦
ƒ̮ŉƖŁ˫Ļœ˫ƔƐŢƜč̮żƉłŒƌ̮ųķƖƏķ̮ƕ̮˫ƓœķœŗķŘƁ̮ĢğŔƜĖƜč̮ƕ̮ųƖƐŁ̮ƒĻƒ̮ŦƁ˫Ɛƌ̮ġŗķŚğŘĻ̮˭˫Ɠ̮̩ Řŭ˫Œƌ̮˫Ļ̮˫Ɠœ˫ƔƐŢƜč̮ƕ̮˫ƓƒĻƕŗ̮ĢžƉłŒƌ̮ġ˫Ɠ̮̮ ŀŝķ̮ƕŗ

ƍ˫ƌ˫Ʈ̮ƕ̮ĝƖě̮̓̀˭˼́˽˻;̮ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĞƏķƕ̮́˭˽˻˼́;̮ĞƏ˫Ʈ̮'Ģŉ̮̂˭˽˻˼̂'̒ œ˫ƔƐŢƜč̮ƕ̮Ŀ˫ŦƁ˫Ɛƌ̮ġŗķŚğŘĻ̮Ɗ˫ŲƏ̮ŘŅİƌ̮ĢōķŘŭ̮ƍ˫Ĝƌķ̮ƎƮķ̮˫Ɠ
Ģ̮ƌ̮̩ėƕŘč̮ƍķŘƮŔƌ̮ƒĻ̮ķŗŻ˫žš̮ŠƮķŚŽķ̮˭̩ėƕŘč̮ġœ˫ŦłƁķ̮ĢƐŽ̮żƉłŒƌ̮œ˫ŶĻķ̮ĢŝŗŘĻ̮˫Ļ̮˫Ł̮ŔƓœƒƮŚŊŁ̮˭̩ėƕŘč̮żƉłŒƌ̮œ˫ŶĻķ̮ġř˫ŝ̮̮ Ģƈ˫ƌ̮̙ƜƉŎŁƕ
ŀ̮̗ƜƁ̮ĺƮƖŦŁ̮ŀƔŉŀƔŉ̮ġœ˫ƔƐŢƜč̮ġ˫Ɠ̮̮œ˫ƔƐŢƜč̮ƕ̮Ŀ˫ŦƁ˫Ɛƌ̮ŔƐƮķŘŽ̮ƒŦƁ˫Ɛƌ̮ŗœ̮ŀěŘš̮̮ ̩ėƕŘč̮ŘŲƏœŗƖƌ̮ŻķŔƓķ̮œŘļŢƜč̮ŀƔŉ̮ŗœ̮ķŗ̮˫Ɠ

̮̮ ˭ƍ˫ƌ˫Ʈ̮ƕ̮ĝƖě̮̓ŔƏŘļĻ̮ŠƜč˽˻˼́;̮ ̮̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĞƏķƕ˽˻˼́œ˫ƔƐŢƜč̮ƕ̮Ŀ˫ŦƁ˫Ɛƌ̮ġœ˫ŦłƁķ̮ĢƐŽ̮ĢŝŗŘĻ̮'̮̩̒ ėƕŘč̮ġķŘĻ̮ĢłŽ˫Ʈŗœ̮˫Ɠ̮ġŗķŚğŘĻ̮˭˫Ɠ
Ż˫žš̮ŀƔŉ̮˫ƌŘŽŗ˫ě̮˫Ļ̮ś˫̗Ł̮˫Ʈ̮Ŀ˫ŞƉŉ̮˭̩ėƕŘč̮œ˫ŶĻķ̮ġř˫ŝ̮ƒƜƔŁ̮˭ƍī̮ŗœ̮˫Ʈ̮şŘƮŖč̮ňƮ˫łƏ̮řķ̮ĢƓ˫ğī̮ŀƔŉ̮̩œŘě̮ŀěŘš̮Ŀ˫ŦƁ˫Ɛƌ̮ġŘƜĠƜč

̮̮ ňƮ˫łƏ̮řķ̮ĢƓ˫ğī̮ŀƔŉ̮̩œŘě̮ŀěŘš̮Ŀ˫ŦƁ˫Ɛƌ̮ġŘƜĠƜč̮ƕ̮˭ƒŦƁ˫Ɛƌ̮ŗœ̮ŀěŘš̮ŀƔŉ̮ġœ˫ƔƐŢƜč̮ŀ̗ƜƁ̮ĺƮƖŦŁ̮ƕ̮ƒƜƈƕķ̮Ģƈ˫ƌ̮ġ˫ƓœŗƕīŘĻ
ƋƔƌ̮˭ƍī̮ŗœ̮˫Ʈ̮şŘƮŖč̮̮ ˭ƍ˫ƌ˫Ʈ̮ƕ̮ĝƖě̮̓ŔƐłŞƓ̮̩řƖō̮ƎƮķ̮ŗœ̮̩Ŕš̮̩ŔƓ˫Ţƌ̮ġ˫ƓœŘěŗ˫ě̮ƎƮŘŁ˽˻˼́;̮ ̮̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĞƏķƕ˽˻˼̮̮́ ˭ĞƏ˫Ʈ̮̇˽˻˼̂'̮̮̒

̮
&˸˳&̦̦̦̦̬ ėƕŘč̦ŀƮŘƮŔƌ̦ŘłŽœ̦ŠƏķœ̦ŀƮŘƮŔƌ̦Ɗ˫ŲƏ̦ĢōķŘŭ̦̦̦

ĢƮķŗķœ̮řķ̮ĢğŗŚĻ̮ŠŒĻ̮̩řƕŘƌķƍ˫ƌř˫ŝ̮ġ˫ƓĢ̮ƌ̮̙ƜĜŢŁ̮ķŗ̮ĢƏ˫ƌř˫ŝ̮ŠƏķœ̮ƕ̮Ĺŗ˫ŊŁ̮ķŗ̮˫Ɠƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ƖłƮœŗī̮̓ŔƓœ̮̮̃ ˭˽˻˼̮̄ĢƉťķ̮ŻŔƓ̮'̒
ŀŞĜš̮řƕŘĻ̮řķ̮ġŘƜğƖƉŉ̮ŠƏķœ̮ŀƮŘƮŔƌėƕŘč̮ŗœ̮ĿƤĜŢƌ̮ƕ̮˫Ɠ̮̩̮̩ ėƕŘč̮œŘļŢƜč̮ŗœ̮'ŀŝķ̮˫Ɠ̮̮ ŗœ̮ŠƏķœ̮ŘƔš̮ƍƖĖ̗Ɠ̮̩̓ŔƜĖƜč̮ƕ̮ƍƤě̮ġ˫Ɠ

ƒ̮Ļ̮̒ŠƓƕĘč̮ƎƮķĹ˫Ɛłŉķ̮̩ŘƜŹ̮ƕ̮ƒƐƮŚƓ̮˭ƍ˫ƌř̮ƍƖĖ̗Ɠ̮ĢƉƌķƖŵ̮ƒŉƖŁ̮˫Ļ̮ŠƏķœ̮ŀƮŘƮŔƌ̮ƋłŞƜŝ̮ġŘƜğŗ˫ěƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ĔƮƕ˫ĜƜƌ̮̓ŀŝķ̮ŘƮŖč˫Ə̮̄˭
˽˻˽˻̮̩ ėƕŘč̮ƍ˫ƐƜ̗ŭķ̮ƊŔŵ̮ŠƓ˫ě̮ĺļŝ̮ŠƏķœ̮ŀƮŘƮŔƌ̮ƋłŞƜŝ̮řķ̮ŘŅİƌ̮̩œ˫žłŝķ̮'̒Ŕš̮˫ƓĢƌ̮ŠƮķŚŽķ̮ķŗ̮̩ėƕŘč̮ŀƜƂŽƖƌ̮ƕ̮̩ƎƮķřķ̮'ŔƓœ̮˭ƕŗ
̮̩ ėƕŘčƒ̮ŉƖŁ˫Ļ̮ƍƤě̮ġ˫Ɠƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ĞƏķř̮̓ŔƐłŞƓ̮ŠƏķœ̮ŀƮŘƮŔƌ̮ƋłŞƜŝ̮řķ̮Ģť˫ő̮ġƖĠƈķ̮ŔƐƌř˫ƜƏ̮œƖő̮ţ˫ő̮ĢğŔƜĖƜč̮ƒĻ˼˻̮̮˭˽˻˼̃;̮ ̮

̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĔƮƕ˫ĜƜƌ˽˻˽˻ƍ˫ƌř˫ŝ̮˭ŀŽ˫Ʈŗœ̮˭ġř˫ŝŔƐłŞƌ̮'̮̩̒ ėƕŘč̮ƖƜšŗī̮ġŗķŔƔĠƏ̮ƕ̮ĢƓœƜƔŁ̮˭ƍ˫ƌř˫ŝ̮ƒłšŖğ̮ġ˫ƓƒĻ̮ƕ̮ƒ̮̮ ġŗƕīřƕŗ
̮̩ ėƕŘč̮ƍ˫Ɯƌ̮Ŀ˫ƜĻŘŊŁ̮Ƈœ˫ļŁ̮ġķŘĻ̮ġŗķƕœķ̮Ŀ˫ŞƉŉ̮ġŗķŚğŘĻ̮˭̩ėƕŘč̮ŀƮŘƮŔƌ̮ĢĜƮŚƜŽ̮˫Ʈ̮ĢĜƜƏƕŘłĜƈķ̮ƒƏ˫ŒĻ˫łě̮˭ƍ˫ƌř˫ŝ̮żƉłŒƌ̮ġ˫Ɠ

̮̩ ėƕŘč̮œŘĜƉ̗ŵ̮Ř̗łŞƌ̮œƖļƔĻ̮ġķŘĻ̮ƀŽƖƌ̮Ŀ˫ƜĻŘŊŁ̮řķ̮ġŗķœŘĻƖĠƈķƋƔƌ̮˫ƓĢƮ˫ŝ˫Ɛš̮ġ˫ƓœŘěŗ˫ě̮ƎƮŘŁ̮ƕ̮ĞƏķř̮̓ŔƐłŞƓ̮̩řƖō̮ƎƮķ̮ŗœ̮̩Ŕš
̮˭ƍķŗ˫Ĝ̗Ɠ˽˻˼̮̃˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ƖłƮœŗī̮̇˽˻˼̮̄˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĔƮƕ˫ĜƜƌ̮̇˽˻˽˻'̒ 
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&˹˳&̦̦̦ƀ̦ƜƂŎŁ̦Ż˫Ĝș̦̦̌
ŋ̮ŘŭƒŶŝƖŁ̮ġ˫Ɠƒ̮Ļ̮ĚƮ̮ŘƓ̮ŗƖŢě̮ĝŗŚĻ̮ĢƏķŘ̗ŵ̮ƕ̮ġķġœƖőŠ̮ƈ˫ĕ̮ƕ̮ŀƜƓ˫ƌ̮ġķŗķœ̮œƖő̮̩ ĘƮƕ̮ġ˫ƓƎƮķřķ̮'ŔƐłŞƓ̮ġķ̮̮ ŻķŔƓķ̮ƒĻ̮ĢĻ˫Ɯłŝœ̮ƕŗ
̮̩ ėƕŘčŠ̮ƈ˫ĕ̮ƎƮķ̮˫Ļ̮ƒŉķƖƌ̮ŗœ̮ĺŝ˫Ɛƌ̮œŘĜƮƕŗ̮ƕ̮ƒƮƕŗ̮řķ̮̩œ˫žłŝķ̮ƍƕŔĻ̮˫ƓĢ̮ƌ̮˫Ɠƍ̮˫ƌř˫ŝ̮ŔƏķƖŁ̮̮ ƒŉķƖƌ̮ĢžƉłŒƌ̮ĿƤĜŢƌ̮˫Ļ̮ķŗ̮̩ėƕŘč̮ġŘŊƌ̮ġ˫Ɠ
̮'œř˫ŝ 

ƒ̮ƌ˫ƏŘĻ̮ƍƖĖ̗Ɠ̮ĢžƉłŒƌ̮̙ƌķƖŵ̮̮ ƕ̮ŻķŔƓķ̮ƍœƖĻ̮ŤŒŢƌ˫Ə̮˭Ģƈ˫ƌ̮żƜŶũ̮ġ˫ƓœŗƕīŘĻ̮˭̩˫ŁƖě̮ƍ˫ƌř̮ŗœ̮ġŗ˫ě̮ġƣ˫Ļ̮ƋŊō̮ŀƔŉ̮ĺŝ˫Ɛƌ˫Ə̮ġŚƮŗ
Ļ̮̮ƒŉƖŁ̮ƊŔŵ̮˭ĢƮ˫ƔƏ̮ŀƌŔő̮ƕ̮ƇƖŦŎƌ̮żƜŶũ̮ŀƜžƜě̮˭̩ėƕŘč̮żƜŶũ̮ġķŘŉķ̮˭ŻķŔƓķ̮ęŗœ̮ƊŔŵĚ̮ŞƮŗ̮ƒ̮ū˫ļŁŗķ̮˫Ʈ̮ū˫ļŁŗķ̮ƊŔŵ̮˭̩ėƕŘč̮ġ˫Ɠ

ġŕ̮˫Ļ̮żƜŶũƒĻ̮ŘĠƮœ̮̙ƌķƖŵ̮řķ̮ġŗ˫ƜŞĻ̮ƕ̮˭ƍ˫ŶžƏġ̮œƖőĢƌ̮œƖő̮̮ ƍƖĖ̗Ɠ̮ĢŶƌ˫ŉ̮ġ˫ƓœŗķŔƏ˫łŝķ̮'œřķŔƐƜĻ̮ŘŮő̮ƒĻ̮ķŗ̮̩ėƕŘč̮ŀƜƂŽƖƌ̮ŔƐƏķƖŁ
˭̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮œŗķŔƏ˫łŝķ ŘƜŹ̮ƕ̮ŀŽŘŢƜč̮ġŘƜğ̮ġřķŔƏķ̮ƋłŞƜŝ̮˭̩Ŕš̮ƇŘłƐě̮ŬƜŎƌ̮ĚƮ̮ŗœ̮̩ėƕŘč̮œŗķŔƏ˫łŝķ̮̩ ėƕŘč̮œŘļŢƜč̮ŀƔŉ̮ŗœ̮̩̮˫Ɠ

ƒ̮ŉƖŁ˫ĻŠ̮ƈ˫ĕ̮ƒĻ̩Ŕš̮ƒĵķŗķ̮̩ėƕŘč̮ġ˫Ɠ̮̩ ėƕŘč̮ŠŒĻŘŅķ̮ƒě̮ŔƏķ̮̩ ėƕŘč̮˭˫ƓœŗķŔƏ˫łŝķ̮ƕ̮˫ƓœŘĜƮƕŗ̮ƎƮķ̮řķ̮̩œ˫žłŝķ̮œƖŉƕ̮˫Ļ̮'ŀŝķ̮̩œķœ̮ŠƮķŚŽķ̮ķŗ̮˫Ɠ̮ġ˫Ɠ
Š̮ƈ˫ĕ̮ŗ˫ĕœ̮ƍ˫ƐĖ̗Ɠ̮ŗƖŢě̮ĢƉőķœŀ̮ŞĜš̮ƕ̮˫Ɠ̩Ŕš̮ġ˫Ɠ̮̮ 'ŔƏķ̮

ƒ̮ŉƖŁ˫Ļ̮˭ƎƜƐĖ̗Ɠ̮̩ ėƕŘč̮ƍƤě̮ƎƮķ̮ŀƜƓ˫ƌ̮ƒĻ˫ě̮˫Ɠ̮̩ ĘƮƕ̮ġ˫ƓœŘěŗ̮̮ ĢƈŔƌ̮ġŘŲƏ̮Ŀ˫ƜĻœķ̮ś˫ŝķ̮ŘĻ̮'ŀŝķ̮ŗ˫ŲłƏķ̮œŗƖƌ̮˫ƔƏī̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘŁ˫Žœ̮řķ̮ġķ
ƎƮķřķ̮'ŔŢƏ̮̩ŔƓ˫Ţƌ̮œŘƜğŘĻ̮ŗœ̮ŠŽķŔƓķ̮˫Ļ̮ĺŝ˫Ɛłƌ̮ŠƏķœ̮ŘƔš̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġķŘĻ̮ķŗ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ġ˫ƓœŘěŗ˫ě̮ƒě̮Ŵƌ˫ŉ̮̮ ŻŔƓ̮˭ƕŗ

Ʈ̮ŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮ƕ̮ƇƖťķ̮ƒƮ˫č̮ŘĻ̮ĢƈŔƌ̮ƒĵķŗķ̮ŠƓƕĘč̮̮ ̩˫ĠŢƏķœ̮ƕœ̮Ŀķŗ˫ŲłƏķ̮ƕ̮ŗƖŢě̮Ģƈ˫ŵ̮şřƖƌī̮ġ˫ŪŽ̮˫Ļ̮ĺŝ˫Ɛłƌ̮ŠƏķœ̮ŘƔš̮̩ėƕŘč̮ŀ
Ǝ̮Ɯƈƕķ̮ġķŘĻ̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮ƎƮķŘĻ˫ƐĻ̮̇ŀŝķ̮ŋŘŭ̮ƎƮķ̮řķ̮ƍķŘƔŁ̮ĢĜšŚč̮ƊƖƉŵ̮̩˫ĠŢƏķœ̮ƕ̮ƍķŘƔŁ̮ŀƔŉ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮ƇŔƌ̮ŗ˫Ļ

'ŀŝķ̮̩Ŕš̮ĢōķŘŭ̮ŗƖŢě̮ŗœ̮ġŗƕīƖƏ̮ŚěŘƌ̮ĚƮ̮œ˫ŊƮķ   

 

˴̦&̦̦ş̦ƕŗƀ̦ƜƂŎŁ̦Ģŝ˫Ɛș̌

ƒ̮ŉƖŁ˫Ļ̮'ŀŝķ̮ĢžƜťƖŁ̮ųƖƏ̮řķ̮Ŀ˫ŵƤŭķ̮ġŗƕīœŘğ̮̩ƖŎƏ̮ŘŲƏ̮řķ̮ƕ̮ġœŘĻŗ˫ě̮ŻŔƓ̮ŘŲƏ̮řķ̮ƀƜƂŎŁ̮şƕŗƊ̮˫ğ̮ƒĻş̮ƕŗ̮ŠƓƕĘč̮ġ˫Ɠ̮ƒłŽŘğ̮ŗ˫ĜĻ̮ġ˫Ɠ
̮̓ƇƕŔŉ̮ŋŘš̮ƒĻ̮̩Ŕš˼̮˰ ŀŝķ̮̒ 

̦̓ƇƕŔŉ˲ş̦ƕŗ̦'̒Ɗ̦˫ğ̦ś˫ŝķ̦ŘĻ̦ŠƓƕĘč̦Ģŝ˫Ɛšƍ̦ī̦ĢƮķŘŉķ̦ġ˫Ɠ 

Table 1- Steps of conducting research methodology.     

 
 ĳǎÈ ĉȞļÁ¶ ÊǎȞ  ĳǎóĸà ĈļĀ  ĩŃī÷ê ĈļĀ 

1%  éŔāŔýĵ āëĦü ǎȞüāÄĀǎÄ āŔĂ ļ ǎȞüāÄĀǎÄ ËŔǎĆǎĹĊ
ĺÀļā¶ 

ĈĀàăÈ ļ èàýĹëćĵ ɰèŊǎīĵ ËĆĀāä ǎȞ   ĉȞļÁ¶ Êāěĸ èǎŃäüà Āļāĵ 

2%ĺÀļā¶ éŔāŔýĵ āëĦü ÊǎȞüāÄĀǎÄ İýĵ ķŃŃåê 
 ÊýŃŔ×ê ËĲĵǎĞ ǸŃĲ÷êǝ 

İýĵ ĈļĀ ǎäǲ èŊüǎğĵ ÊĂǎĆ ǱÊĀǎëúǎĆ  

 ËħŃĎĽê%   ĜĽĸ Ăàǲ ËÉëćåǶȞ
 ąĸǎŔĀàļ ąŔāêǎĵ ǸŃĲ÷ê%  
 ǱąĸǎŔĀàļĽÄ 

3%  ǎȞüāÄĀǎÄ Ăà ÃŔ āȞ üāÅĲǶĞ ļ éŃǶȞà ĶàăŃĵ ĉóĹĆ
 ǎȞüāÄĀǎÄ āŔĂ ļ 

ĶĂļ ĈļĀ Ăà ĺüǎħëĆà ķŔāëʉä ËȞü%  ķŔāêýä  
ĈļĀ ĂàǲĴŃǶďê ÊǎȞ  ļ ǱĻďúǎĊ ýĹ¾ ÊāŃÈ

üāÅĲǶĞ ĉóĹĆ Êàāä ĶǎÈāåú Ăà ËóĹĆāěĸ 
 ËħŃĎĽê%   Ãê ĜĽĸ Ăà ËċŔǎǶŃ¶

Ëğėīĵ 
4%  éŃǶȞà ǸŃĲ÷ê % üāÅĲǶĞ  ĳāĸ èǎŃĲǶĞ Āü ĩŃī÷ê 

&˴˲&̦̦̦ ̬ėƕŘč̦ŀƮŘƮŔƌ̦ŘłŽœ̦˫ƓœŘěŗ˫ě̦ŘƮř̦ƕ̦˫ƓœŘěŗ˫ě̦ĢƮ˫ŝ˫Ɛș̌˰Ƈƕķ̦Ɗ˫ğ̦

ƒ̮Ə˫ŒĻ˫łě̮şƕŗ̮˫ĻƋƔƌ̮ġŘŲƏ̮Ŀ˫ƜĻœķ̮ĢŝŗŘĻ̮ƕ̮ġķ̮̓ƇƕŔŉ̮ƀĻ˫Ůƌ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮ŘƮř̮ƕ̮˫ƓœŘěŗ˫ě̮ƎƮŘŁ˽̮ĢƮ˫ŝ˫Ɛš̮̮̒˰ ŔƏŔš 

 

1 .confirmatory factor analysis (CFA) 
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̦̓ƇƕŔŉ˳ƒ̦ƮƖğ̦'̒Ș̌ŝŘč̦ġ˫Ɠ̦̬ řƖō̦ġķŘĻ̦ƒƌ˫Ə̦̬ ėƕŘč̦ŀƮŘƮŔƌ̦ġœŘěŗ˫ě̦ġ˫Ɠ 

Table 2- Questions of questionnaire related to project management office functions 

 ǎȞüāÄĀǎÄ  éŃıǎğĦ ĶÔ ýÄ ļ ǱËêǎŃĲǶĞ ĥŔĀǎğêǲ ǎȞ ǎȞ  ǱĝäǎĹĵ ǎŔǲ ĝåĹĵ 

  èāŔýĵ āëĦü ËöàāĖ
ǲ ĺÀļā¶PMD Ǳ 

PMD1% ĶļĀü ĝäǎĹĵ Ăàǲ ËŔǎĆǎĹĊĶļāä ļ ËĸǎĵĂǎĆĻä ļ âǎûëĸà ɰËäǎŔĂĀà ɰ ǱËĸǎĵĂǎĆ  ÊĀǎǶÈĀǎÄ
ĺÀļā¶ ĶàāŔýĵǎȞ. 

PMD2% ĺÀļā¶ ĶàāŔýĵ üāÅĲǶĞ ËäǎŔĂĀà Āü éÄĀǎċĵĴŃê ļ ǎȞ ĺÀļā¶ éŔāŔýĵ ÊǎȞ 
PMD3% ôāĖ ļ ĺÀļā¶ éŔāŔýĵ ǎä ĔǎåêĀà Āü ĺǎÉĹä ËĊĂĽĵÔ ÊǎȞĂǎŃĸ ËŔǎĆǎĹĊ  èǎĵàýĪà ÊăŔĀ

ǎĹĵ ËĊĂĽĵÔãĆ. 
PMD4% ĈļĀ ɰǎȞýĹŔàāĦ ɰĴŃȞǎħĵ ĻĹŃĵĂ Āü ËĊĂĽĵÔ èǎĵýú ĶüĽǶĸ ĴȞàāĦ  éŔāŔýĵ ÊǎȞĀàăäà ļ ǎȞ
ĺÀļā¶ 

  ĶàĀǎÅǶȞ ļ Êāäļà
ǲǔǒǓǒ  ļ éĹıýŔāä ɰǱ

ǲ ĶàĀǎÅǶȞǔǒǓǚǱ 

  ĳǎěĸ ËöàāĖ
  éúǎĆāŔĂ éŔāŔýĵ
  ĺÀļā¶ éŔāŔýĵ āëĦü

ǲISǱ 

IS1%  ĀàāīëĆà ļ âǎûëĸà ɰËäǎŔĂĀà ɰËäǎŔ ĻĹŔăÈĳāĸĺÀļā¶ éŔāŔýĵ Êàāä ãĆǎĹĵ ÊǎȞĀàăĦà 
IS2% Ãĸǎä ĻŃʉêĺÀļā¶ ãĆǎĹĵ ËêǎĞŋĖà ÊǎȞǎȞ 
IS3% ĴëćŃĆ ĀàāīëĆà ļ ĻğĆĽê ļ ËöàāĖĶǎĵĂǎĆ Āü ĺÀļā¶ éŔāŔýĵ ËêǎĞŋĖà ÊǎȞ 
IS4% ĳāĸ ËŔàĀǎÄ ļ Ëċûäāîà ÊāÉĸĂǎäĻä ļ üĽåʉä ļ ĺÀļā¶ éŔāŔýĵ ÊǎȞĀàăĦàĶÔ āǶëćĵ ËĸǎĆĀĂļĀ ǎȞ 

 ļ âàāĆ  ĶàĀǎÅǶȞ
ǲǔǒǓǚ  ļ ÃŃĹĲê ɰǱ

ǲ ĶàĀǎÅǶȞǔǒǓǙ ɰǱ
  ĶàĀǎÅǶȞ ļ ÇĸǎŔ

ǲǔǒǓǚ  ļ ĶàĽúà ɰǱ
ǲ ĶàĀǎÅǶȞǔǒǒǖǱ 

  éĊàýʉÉĸ ļ ĀàāīëĆà
 ĺÀļā¶ éŔāŔýĵ ĳǎěĸ

ǲEPSǱ 

EPS1% ĶÔ āǶëćĵ üĽåʉä ļ ĺÀļā¶ éŔāŔýĵ ËǶëćŃĆ ôāĖ ËŔàĀǎÄ ļ Ëċûäāîà ÊāÉĸĂǎä 
EPS2%  ĩŔāĖ Ăà ĺǎÉĹä Āü ĺÀļā¶ éŔāŔýĵ ĴëćŃĆ ĀàāīëĆàËŔǎǶĹȞàĀ ļ èĀǎěĸ ɰĈĂĽĵÔ 
EPS3% ĺÀļā¶ ÊĀàļüà ÊăŃǶĵ  ĴëćŃĆ èǎĵàăıà Ļä ÊýĹåŔǎ¶ Ăà ķëĦǎŔ ĶǎĹŃǶĖà ĤýȞ ǎä ôāĖ ÊǎȞ

ĺÀļā¶ éŔāŔýĵ 
EPS4% ĻŔļĀ ɰÊýĹŔàāĦ ÊǎȞĀàüĽǶĸ ãıǎĪ Āü ĺÀļā¶ éŔāŔýĵ ĴëćŃĆ ÊĂǎĆýĹëćĵ ļ ËöàāĖ  ļ ǎȞ

ǸǶğıàĀĽëĆüéĵāĦ ɰǎȞãıǎĪ ļ éúàĽĹÅŔ ÊǎȞüĀàýĸǎëĆà ÊǎȞ 

ǎäĀÔ  ĶàĀǎÅǶȞ ļ Ëä
ǲǔǒǔǒ  ļ ǸćǶ¶ ɰǱ

ǲ ǎŔĀĽŔļǔǒǓǕ  ļ ÇĸǎŔ ɰǱ
ǲ ĶàĀǎÅǶȞǔǒǓǚǱ 

  éŔāŔýĵ İýĵ ķŔļýê
ĺÀļā¶ ýåĆ  āëĦü ÊǎȞ
ǲPMMǱ 

PMM1% Ļä Ăà ķëĦǎŔ ĶǎĹŃǶĖàĻòĽêǎä ĺÀļā¶ éŔāŔýĵ Ļĵǎĸāä ËĸǎĆĀĂļĀĺÀļā¶ âĽďĵ èàāŃŃģê Ļä 
PMM2%  Āü ĺÀļā¶ éŔāŔýĵ Ļĵǎĸāä ķëĊàü éŃğòāĵ Ăà ķëĦǎŔ ĶǎĹŃǶĖàéŃıǎğĦ Êàāòà ĺÀļā¶ ÊǎȞ 
PMM3% ĻÞàĀà èǎĞŋĖà ôĽĒļ ļ éŃĦǎħĊĻĵǎĸāä Āü ĺýĊĶǎĵĂǎĆ ļ ÊăŔĀ ĺÀļā¶ ËȞü 
PMM4%   ļ ËĸļĀü ĺÀļā¶ ÃćŔĀ Ļĵǎĸāä ļ ĺÀļā¶ ýåĆ éŔāŔýĵ İýĵ õŃ÷Ď Êàāòà Ăà ĶǎĹŃǶĖà
 ËĸļāŃä 

ǲ ÂĽÄǔǒǔǒ  ĶǎǶ¶ĽÄ ɰǱ
ǲ ĶàĀǎÅǶȞ ļǔǒǓǙǱ,  

  ĶàĀǎÅǶȞ ļ éħıà
ǲǔǒǓǒ  ļ ĶàĽúà ɰǱ

ǲ ĶàĀǎÅǶȞǔǒǒǖǱ 

  ĉûä ËöàāĖ
  ļ ËëĆüŊǎä éŔāŔýĵ

ķŃŔǎ¶ǲ ËëĆüUDM Ǳ 

UDM1% ĤǎħĊ èǎćĲò ÊĀàăÈāäĺÀļā¶ üļý÷ĵ ĩŃĪü ķŃŃğê éʉò ǎĵāĦĀǎÄ ǎä ÊĂǎĆ 
UDM2%  &&&ļ ËħŃÄ ɰËıǎĵ ɰËĸǎĵĂ èàýʉğê ķëĦāÈāěĸĀü ǎä ÊüàüĀàāĪ üǎĹĆà ĻŃʉê 

UDM3%  âĽďĵ ĻŔļĀ ĄǎĆà āä àāòà ļ éúǎĆ ĶàĀǎÅĸǎǶŃ¶ âǎûëĸà ļ ËäǎŔĂĀà 
UDM4% ĉŃ¶ ĻŃʉê ËŔàāòà ļ éúǎĆ ĶàĀǎÅĸǎǶŃ¶ ǎä ÊüàüĀàāĪ üǎĹĆà ąŔĽĸ 

ǲ ĴŃÄ ļ ÂĀǎ¶ǔǒǓǚ  ɰǱ
ǲ ĀýĸĀǔǒǓǗ āĸĀĽê ɰǱ 
 ǲ āŃëćŃǶŃĆ ļǔǒǒǓǱ 

  ĳǎěĸ ËöàāĖ
  ļ èǎďĪǎĹĵ ÊĀàăÈāä

üǎʉĹċŃ¶ǲ ǎȞDST Ǳ 

DST1% üǎʉĹċŃ¶ ļ èǎďĪǎĹĵ ÊüǎďëĪà ËĹĦ ËĆĀāäĺÀļā¶ Êàāä ËëĦǎŔĀü ǎȞ ǎȞ 
DST2%  ǎŔ èǎćĲò ÊĀàăÈāäĤǎħĊ éʉò ǎĵāĦĀǎÄ ǎä ĄǎǶêĺÀļā¶ üǎğäà ÊĂǎĆ 
DST3%  ĶÔ üĀ ǎŔ ĈāŔÿ¶ ñŔǎëĸ Ăà ËȞǎÈÔ éʉò ĺüāÄ éÄāĊ èǎďĪǎĹĵ ÊāŃÉŃ¶ 
DST4%  ĻďĪǎĹĵ Āü éÄāĊ éʉò ÊüǎʉĹċŃ¶ éǶŃĪ ãŔĽďê ļ ĻŃıļà Ëıǎĵ ÊǎȞüĀļÔāä ĻŃʉê 

ǲ ĶǎĵǎŔ ļ ÆĽÄǔǒǓǘ ɰǱ
  ĶàĀǎÅǶȞ ļ Çĸàļ

ǲǔǒǓǘ  ÇĸǎŔ &Ëò ɰǱ
ǲǔǒǓǙǱ 

  ĳǎěĸ ËöàāĖ
 ŔāŔýĵ  āëĦü ĉĸàü é

 ĺÀļā¶ éŔāŔýĵ
ǲKMǱ 

KM1% ĶǎĵĂǎĆ ɰéĦǎŔĀü ɰÊĂǎĆýĹëćĵĺÀļā¶ ĽŃĊĀÔ ÊĀàýʉÉĸ ļ ËȞü ĶǎĵĂǎĆ ĻëĊÿÈ ÊǎȞ 
KM2% Ļä ļ ĻŃʉê ĺÀļā¶ éŔāŔýĵ ËÅŔăŃĦ ǎŔ ËÅŃĸļāëÅıà ĻĸǎûäǎëÄ ÊĀļÔĂļĀ 
KM3% ĺÀļā¶ ĶǎŃĵ èǎŃäāóê İüǎåê Êàāä ÊĀàļüà èǎćĲò ÊĀàăÈāäĶǎĵĂǎĆ ĥĲëûĵ ÊǎȞ 
KM4% ĺÀļā¶ üāÅĲǶĞ āǶëćĵ üĽåʉä Êàāä ĩĦĽĵ èǎŃäāóê Ăà ÊĀàüāäĽÉıà ǎȞ 

  ĶàĀǎÅǶȞ ļ ĽëŔüĀÔ
ǲǔǒǓǛ  ļ ½ŔļǎÅŃĵ ɰǱ

ǲ ĶàĀǎÅǶȞǔǒǔǒ ɰǱ
  ĶàĀǎÅǶȞ ļ ÇĸàĂ

ǲǔǒǓǚǱ 

&˴˳&̦̦̦ ̬ėƕŘč̦ŀƮŘƮŔƌ̦ŘłŽœ̦ġ˫ƓœŘěŗ˫ě̦ƇŔƌ̦ƎƜƜļŁ̦˰Ɗƕœ̦Ɗ˫ğ̦

̩řķŔƏķ̮ƇŔƌ̮ĢōķŘŭ̮ŠŒĻ̮ŗœňƐč̮żƜŭ̮ś˫ŝķ̮ŘĻ̮˫Ł̮Ŕš̮ƒłŝķƖő̮ƍ˫ğŘļő̮řķ̮ġŘƜğ˫Ł̮̮ƇƕŔŉ̮ƀļŭ̮̒żƈ˫Œƌ̮̋Ƥƌ˫ě̮˫Ł̮ƀŽķƖƌ̮̋Ƥƌ˫ě̮řķ̮̓ĿŘĜƜƈ̮ĢƮ
̓˾̮'ŔƐƓœ̮Őŝ˫č̮Ŀƣķİŝ̮ƒĻ̮̮̒

̦ƇƕŔŉ˴̦&̦̦ƒ̦ƮƖğ̦ƒĻ̦ĢƓœř˫Ɯłƌķ̦żƜŭ̦˫ Ɠ 

Table 3- Numbers preference scale 

 ĥıǎûĵ ǪŋĵǎÄ  ĥıǎûĵ  Ëä āěĸ  ĩĦàĽĵ  ĩĦàĽĵ ǪŋĵǎÄ 
1 2 3 4 5 

̮̮ şƕŗ̮řķ̮Ŀ˫ŵƤŭķ̮ġŗƕīœŘğ̮ŗķŚĻķ̮ĢƮ˫Ʈ˫č̮ŠŊƐŝ̮ġķŘĻ̮ƎƜƐĖ̗Ɠ̮'Ŕš̮̩œ˫žłŝķ̮̩ř˫ŝ̮ĢƮķƕŗ̮ƕ̮ķƖłŎƌ̮ĢƮķƕŗ̮řķ̮ƒƌ˫ƐŢŝŘč̮ĢƮķƕŗ̮ŠŊƐŝ̮ġķŘĻ
̮̩ ėƕŘč̮˫Ļ̮˫Ɛšī̮Ŕšŗķ̮ƍ˫ŝ˫Ɛšŗ˫ě̮ƕ̮ƍ˫ƮŘŊƌ̮˭ƍķŗƕ˫Ţƌ̮˭ƍķŘƮŔƌ̮̙ƌ˫š̮ŠƓƕĘč̮ġŗ˫ƌī̮ƒŶƌ˫ŉ̮'ŔƮœŘğ̮̩œ˫žłŝķ̮ŏ˫ļƏƕŘě̮ġ˫žƈī̮̮ ŘłŽœ̮ŗœ̮Ƈ˫ŶŽ̮ġ˫Ɠ
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ĠŢƏķœ̮ŠƏķœ̮ŘƔš̮̮œƕŔō̮ƍ˫šœķŔŶŁ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮řķ̮ĢŊƐŝŘŲƏ̮˫Ļ̮'ŀŝķ̮ƍķŘƔŁ̮ĢĜšŚč̮ƊƖƉŵ̮̩˫ĠŢƏķœ̮ƕ̮ƍķŘƔŁ̮̩˫˿˻˻̮̮̮Ŕš̮œŗƕīŘĻ̮ŘžƏ
̮̮ƍ˫ğŗƖƌ̮ƇƕŔŉ̮şƕŗ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ƀƜƂŎŁ̮ƎƮķ̮ŗœ̮ƒƏƖ̗Ə̮ƋŊō˼̮̮̄́ƒ̮ƏƖ̗Ə̮ŀƔŉ̮ƒě̮Ŕš̮œŗƕīŘĻ̮ŘžƏ̮ŗķŘƁ̮̩œ˫žłŝķœŗƖƌ̮ĢŽœ˫ŦŁ̮şƕŗ̮ġŘƜğ

̮ƎƜĻ̮řķ̮'ŀŽŘğ˽̮̂̀Š̮ŝŘčƏ̮ƕŘłĜƈķ̮ƒƌ˫Ə̮˭̩Ŕš̮ŴƮřƖŁ̮ĢĜƜ˽˻˼̮ŠŝŘčŴ̗ŉ̮ƒƌ˫Ə'̮Ŕš̮ġŗƕī̮
ķƖłŎƌ̮ĢƮķƕŗ̮ŠŊƐŝ̮ġķŘĻ˼̮̮ŠŝŘč̮̮ĿķŘŲƏ̮řķ̮ƒƌ˫Ə˼̮̮̮̩́ ėƕŘč̮ƍķŗƕ˫Ţƌ̮ƕ̮ƍķŘƮŔƌ̮˭ƍ˫ƮŘŊƌ̮˭Ŕšŗķ̮ƍķŘƮŔƌ̮řķ̮ŘžƏ̮̮ ̩œ˫žłŝķ̮ŠƏķœ̮ŘƔš̮ŋŘŭ̮ġ˫Ɠ

ŠŝŘč̮ĢƮ˫Ʈ˫č̮ŠŊƐŝ̮ġķŘĻ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ŜĎŝ̮'Ŕš̮̮ ƒƌ˫Ə˾̮̮̂Š̮ŝŘčŠ̮Ɯč̮ƒƌ˫Əƈī̮şƕŗ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ƍƖƌřī̮̮ şŗķŔƂƌ̮ƕ̮Ŕš̮ĢŝŗŘĻ̮ŏ˫ļƏƕŘě̮ġ˫ž
˻ø̃˼̮̮̄ĢŽ˫Ţłěķ̮ĢƉƌ˫ŵ̮̙ƜƉŎŁ̮şƕŗ̮řķ̮ŚƜƏ̮̩ř˫ŝ̮ĢƮķƕŗ̮ŠŊƐŝ̮ġķŘĻ̮'Ŕš̮œŗƕīŘĻ˽̮̮Ģƌ̮ŤŒŢƌ̮şƕŗ̮ƎƮķ̮'Ŕš̮̩œ˫žłŝķŠŝŘč̮˫Ʈī̮ƒě̮ŔƐě̮̮ ƒƌ˫Ə

̩řķŔƏķ̮ķŗ̮ŘŲƏœŗƖƌ̮ġ˫Ɠŗ˫ƜŶƌ̮̩Ŕš̮ĢōķŘŭĢƌ̮ġŘƜğ̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮Ģ̗ŝ˫Ɓ̮̓ŘƜő̮˫Ʈ̮ŔƐě˽˻˼̮̩̃ œķœ̮ś˫ŝķ̮ŘĻ̮'̒ŇķŘŒłŝķ̮ġ˫Ɠ̮̮řķ̮̩Ŕš˽˻˼̮̮
ŠŝŘč̮̮ ƍƖƌřī̮Ťő˫š̮˭ƒƌ˫ƏKMO̮̮̮̮ ĢƉƌ˫ŵ̮̙ƜƉŎŁ̮řķ̮Ŝč˽̮̮̃ŠŝŘč̮ŘƜźłƌ̮̮ ŘĻķŘĻ̮Ƈƕķ̮ƒƌ˫Ə˻ø̃˽˾̮̮̮̮ řķ̮ŘłŢƜĻ̮ƒě̮̩Ŕš˻ǿ̮̮ƍ̮˫ŢƏ̮ƕ̮̮ ŀƮ˫žě̮̩ŔƐƓœ
ƒ̮ƏƖ̗Ə̮ŗķŔƂƌĚ̮ĕƖě̮ŀƉŁŗ˫Ļ̮ƍƖƌřī̮ġŗķœ˫ƐŶƌ̮œķŔŵķ̮ŗķŔƂƌ̮ƀƜƂŎŁ̮ƎƮķ̮ŗœ̮'ŀŝķ̮ġŘƜğ̮̮ řķ̮ŘŁ̮̮̮̮̀ 'ŀŞƓ̮Ŕťŗœ̮̮̮̩̂Ŕš̮ƎƜƜļŁ̮̙ě̮ŜƏ˫Ʈŗķƕ̮˫Ļ̮̙ƌ˫ŵ
̮̮ ŠƜĻ̮̮ řķ́̄ø˼̂÷̮̮ƍ̮˫ŢƏ̮Řƌķ̮ƎƮķ̮'ŀŝķ̮̩̅ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮ƇŔƌ̮̆ŠŊƐŝ̮ƒĻ̮ŗœ˫Ɓ̮˭̮̮ ̩řƖō̮ƎƮķ̮Ŀƣķİŝ̮ĺŝ˫Ɛƌ̮̩ř˫ŝ̮ĢƮķƕŗ̮ƥŔƐƓœ

ƒłŽŘğ̮ŗķŘƁ̮̙ƌ˫ŵ̮ƊķŔě̮ŗœ̮˫̋ƂƜƁœ̮ƒƮƖğ̮ŘƓ̮ƒě̮ŔƜŝŗ̮ƋƜƓķƖő̮ƒŊƜłƏ̮ƎƮķ̮ƒĻ̮ƎƮķŘĻ˫ƐĻ̮̇ŀŝķ̮̮ 'ŔƏķ̮
̮̓ƇƕŔŉ̮ŗœ̮ĢƉƌ˫ŵ̮ƒłŽ˫Ʈ̮ŠőŘĕ̮ŜƮŘŁ˫ƌ˿̮˰ ŀŝķ̮̩Ŕƌī̮̮̒

̦̓ƇƕŔŉ˵ķ̦Śŉķ̦ƒłŽ˫Ʈ̦ŠőŘĕ̦ŜƮŘŁ˫ƌ̦'̒ 

Table 4- Rotated Component Matrix 

ͼЯвϝК ЬϹв ϸϝЛϠϜ 
ϜϿϮϜ 

PMM UDM  PMD KM  EPS IS DST  
PMD1 .291 -.085 .716 .094 .127 .152 .000 
PMD2 .216 .035 .758 .146 .148 .180 .117 
PMD3 .073 .008 .671 .204 -.113 .271 .076 
PMD4 .033 .290 .737 -.068 .209 -.001 .092 

IS1 .236 .209 .221 .068 .217 .661 .034 
IS2 .131 .067 .381 .022 .357 .618 .055 
IS3 -.128 .157 .046 .035 .097 .795 .215 
IS4 .235 .044 .177 .283 -.062 .751 -.042 

EPS1 .041 .044 .059 .261 .624 .062 .179 
EPS2 -.065 .129 .252 .074 .574 .262 .411 
EPS3 .155 .146 .070 .179 .774 .166 -.031 
EPS4 .235 .036 .089 .007 .783 .021 .211 

PMM1 .836 .077 .210 .163 .120 .103 .025 
PMM2 .766 .196 .189 .104 -.009 -.020 .134 
PMM3 .644 .185 .270 .143 .057 .156 .293 
PMM4 .791 .048 -.012 .029 .246 .207 .258 
UDM1 .034 .881 .118 .045 .109 .058 .093 
UDM2 .199 .820 -.036 .083 .117 .044 .033 
UDM3 .115 .687 .148 .137 .034 .130 .376 
UDM4 .035 .837 .032 .151 .010 .196 .072 
DST1 .111 .240 .093 .005 .236 .110 .799 
DST2 .310 .145 .109 .154 .098 .149 .591 
DST3 .462 -.147 .169 .266 .280 -.053 .829 
DST4 .381 .075 -.003 .201 .169 -.041 .678 
KM1 .087 .019 -.009 .894 .133 .117 .078 
KM2 .032 .120 .035 .799 .167 .146 .202 
KM3 .264 .208 .255 .648 .136 .030 .053 
KM4 .290 .226 .411 .589 .083 .079 .000 

ƒ̮ŉƖŁ˫Ļ̮̓ƇƕŔŉ̮ňƮ˫łƏ̮ƒĻ˿ƎƜƜļŁ̮̙ƌķƖŵ̮̮̮̒ŗœ̮̅ŠƏķœ̮ŘƔš̮ŋŘŭ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮̩̆ŔƐƐě̮̮̂ƒƂļŭ̮̩ƕŘğĢƌ̮ġŔƐĻ̮̮ ƎƮķ̮ƒě̮ŔƏƖš
̮̩ ƕŘğƒ̮ŉƖŁ˫Ļ̮˫Ɠ̮̮˭̩̅Ŕš̮ƎƜƜļŁ̮ŜƏ˫Ʈŗķƕ̮̙ě̮̆ƒĻ́̄ø˼̂÷̮̮Ģƌ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮ķŗ̮ƇŔƌƒ̮ŉƖŁ˫Ļ̮'ŔƐƓœ̮̮ĢƉƌ˫ŵ̮ġ˫Ɠŗ˫Ļ̮ƒĻ̮̮̮̮̂ ķŘğķƕ̮ĢƮķƕŗ̮̙ƌ˫ŵ

̮ġƣ˫Ļ̮œƖő̮ƒŭƖĻŘƌ̮̙ƌ˫ŵ̮˫Ļ̮Ŀƣķİŝ̮ĢƉƌ˫ŵ̮ġ˫Ɠŗ˫Ļ̮ķŘƮř̮˭Ŕš̮̙ť˫ṑ̃ø̄÷̮̙ƌ˫ŵ̮˫Ļ̮ƕ̮řķ̮Řł̗ě̮ŘĠƮœ̮ġ˫Ɠ˿́ø˽÷̮'̮ŀŝķ 

̮̮

 

1 .content validity 

2 .expolratort factor analysis (EFA) 
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&˳&˲&̦Ƈ̦Ŕƌ̦şƕŗġ̦ŗ˫łő˫ș̂Ŀƣœ˫Ŷƌ̦ġř˫ș̂

̮̩ řķŔƏķ̮ŗķŚĻķ̮̩ř˫ŝ̮ĢƮķƕŗ̮ŠƮķŚŽķ̮ġķŘĻ̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮̮ġķŘĻ̮ƕ̮Ŕš̮̩œ˫žłŝķ̮ġŔƜƮĮŁ̮ĢƉƌ˫ŵ̮̙ƜƉŎŁ̮şƕŗ̮řķ̮ġŘƜğƇŔƌ̮şƕŗ̮řķ̮ŗ˫ě̮ƎƮķ̮ġř˫ŝ
ƒĻ̮'Ŕš̮̩œ˫žłŝķ̮ġŗ˫łő˫ŝ̮Ŀƣœ˫ŶƌƎƮķƒƜũŘŽ̮ġķŘĻ̮ĢŽ˫Ţłěķ̮ĢƉƌ˫ŵ̮̙ƜƉŎŁ̮ġœƕŗƕ̮ƒě̮ĺƜŁŘŁ̮ŘƮř̮ƒƜũŘŽ̮ƕ̮ŀŽŘğ̮ŗķŘƁ̮̩œ˫žłŝķ̮œŗƖƌ̮ġř˫ŝ

̩řķŔƏķ̮ƇŔƌ̮ƒĵķŗķ̮ƕ̮ġŔƜƮĮŁ̮ĢƉƌ˫ŵ̮̙ƜƉŎŁ̮ġķŘĻ'Ŕš̮ƒłŽŘğ̮ŗ˫ĜĻ̮ġŘƜğ̮
ƎƮķřķĿ̮ŗƖť̮ĢŽ˫Ţłěķ̮ĢƉƌ˫ŵ̮̙ƜƉŎŁ̮ś˫ŝķ̮ŘĻ̮˭ƕŗƒłŽŘğ̮̮ ƒĻ̮ŘƮř̮ŋŘš̮ƒĻ̮̒ġŔƜƮĮŁ̮ĢƉƌ˫ŵ̮̙ƜƉŎŁ̮Ě̗ě̮˫Ļ̮ĢŝŗŘĻ̮ġķŘĻ̮̓ŠƓƕĘč̮ƒƜũŘŽ̮˭

Ģƌ̮ŀŝœ̮˰ ŔƮī̮
ŠƓƕĘč̮ƒƜũŘŽ̮̩ ėƕŘč̮Ŕļŝ̮ŀƮŘƮŔƌ̮ƇŔƌ̮ƎƮƕŔŁ̮̆ƍƖƐĜƌ̮ġ˫ƓŘƜźłƌ̮˰ƎƜƮ˫č̮ƕ̮Ģłŝœƣ˫Ļ̮ŀƮŘƮŔƌ̮ŠŒĻ̮ĢōķŘŭ̮̆˭̅ŘłŽœ̮ġ˫Ɠ̮̮ ˭̅Ģłŝœ

̩̅ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ŠƏķœ̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮ĢōķŘŭ̮̆˭̩̅ėƕŘč̮ĿŘƮŔƌ̮ŘłŽœ̮ĢōķŘŭ̮̮̆ ĢōķŘŭ̮̆˭̩̅ėƕŘč̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮ŀšķŔƔĠƏ̮ƕ̮ŗķŘƂłŝķ̮̆˭
œ˫ƔƐŢƜč̮ƕ̮Ŀ˫ŦƁ˫Ɛƌ̮ġŗķŚğŘĻ̮Ɗ˫ŲƏ̮ĢōķŘŭ̮ƕ̮˭̩̅ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ŀő˫ŝŘƮř̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮̮ ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮̆ŘŁƣ˫Ļ̮ƒļŁŘƌ̮ƍƖƐĜƌ̮ŘƜźłƌ̮˫Ɠ

Ģƌ̮ƎƜƜļŁ̮ġŗķœ˫ƐŶƌ̮ƕ̮ŀļņƌ̮ĿŗƖť̮ƒĻ̮ķŗ̮̩̅ėƕŘč̮ŀƮŘƮŔƌ̮̮ 'ŔƐƐě̮
̮

̮̮Ɗ˫ğ̮ŗœ̮̩œ˫žłŝķœŗƖƌ̮şƕŗ̮̩ řķŔƏķ̮ƇŔƌ̮ƒĵķŗķ̮ġķŘĻ̮˭Ɗƕœş̮ƕŗ̮řķ̮̓ġŔƜƮĮŁ̮ĢƉƌ˫ŵ̮̙ƜƉŎŁ̮şƕŗ̮ġŘƜğƇŔƌ̮ġ˫Ɠ̮̒ġŗ˫łő˫ŝ̮Ŀƣœ˫Ŷƌ̮ġř˫ŝ
ƇŔƌ̮ġ˫ƓœŘĜƮƕŗ̮řķ̮ĢĜƮ̮ġŗ˫łő˫ŝ̮Ŀƣœ˫Ŷƌ̮'ŀŝķƇ˫ŝ̮ŗœ̮ƒě̮ŀŞƓ̮ġŗ˫ƌī̮ġř˫ŝƒ̮Ə̮ŘƜőķ̮ġ˫Ɠ̮̩ řƖō̮ŗœ̮ƒĜƉĻ̮ġŗ˫łŽŗ̮̩řƖō̮ŗœ̮˫ƔƐŁ̮ġ˫Ɠ

ŴƜŝƕ̩Ŕš̮œŗķƕ̮œ˫ŦłƁķ̮ƕ̮ƍ˫ƌř˫ŝ̮˭ŀƮŘƮŔƌ̮ƍƖĖ̗Ɠ̮ġŘŁ̮̮ƇŔƌ̮řķ̮œŘĜƮƕŗ̮ƎƮķ̮'ŀŝķƇŔƌ̮řķ̮Ģšƕŗ̮˭ġř˫ŝ̮̮ ƍƖƐŽ̮ƒě̮ŀŝķ̮ġŗ˫ƌī̮ġř˫ŝ
ƒƮŚŊŁ̮ƍƖĖ̗Ɠ̮ġŘĠƮœƒƮŚŊŁ̮˭ĢƉƌ˫ŵ̮̙ƜƉŎŁƕĢƌ̮̙ƌ˫š̮ķŗ̮̩ŘƜźłƌŔƐĕ̮ƍƖƜŝŘğŗ̮˭ŘƜŞƌ̮̙ƜƉŎŁƕƇŔƌ̮ĢƉťķ̮ŚěŘ̗Ł̮'œƖš̮Ŀƣœ˫Ŷƌ̮ġř˫ŝ

̩řķŔƏķ̮ġ˫Ɠŗ˫ƜŶƌ̮ƕ̮ŗ˫Ĝšī̮ġ˫ƓŘƜźłƌ̮ŬŝƖŁ̮ƒě̮ŀŝķ̮ƍ˫ƔƐč̮ġ˫ƓŘƜźłƌ̮ġƕŗ̮ŘĻ̮ġŗ˫łő˫ŝƮŖčĢƌ̮żƮŘŶŁ̮Řƒ̮ŉƖŁ˫Ļ̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮'ŔƏƖš̮̮ ř˫ƜƏ̮ƒĻ
̮̩ řķŔƏķ̮ƇŔƌ̮ƎƜƜļŁ̮ƒĻ̮˭Ģ̗ŝ˫Ɓ̮ƕ̮ŘƂŎƌ̮̓Ŕš̮̩œ˫žłŝķ̮ġŔƜƮĮŁ̮ĢƉƌ˫ŵ̮̙ƜƉŎŁ̮řķ̮ġŘƜğ˽˻˼˼'̮̒ 

 
&˴˴&̦̦˫ ƓœŘěŗ˫ě̦ŘƮř̦ƕ̦˫ƓœŘěŗ˫ě̦řķ̦ĚƮ̦ŘƓ̦ŀƜ̗Ɠķ̦ƍķŚƜƌ̦ƎƜƜŶŁ̦˰ƊƖș̂Ɗ˫ğ 

̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮ŘƮř̮ƕ̮˫ƓœŘěŗ˫ě̮ƍřƕ̮ƕ̮ŀƜ̗Ɠķ̮ƍķŚƜƌ̮ƎƜƜŶŁ̮ġķŘĻƍ̮řƕ̮şƕŗ̮řķ̮ŠƏķœ̮ŘƔš̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƎƮŘłƔĻ̮ĢƓœ&̮̮̮̓ƎƮŘŁŔĻBWM̮̮ ̒
̮̮ ŏŘƏ̮ŠŊƐŝ̮ŀƜƉĻ˫Ɓ̮ƕ̮ƍ˫ƌř̮ƎƮŘł̗ě̮ŗœ̮ƀƜƁœ̮Ŀ˫ŵƤŭķ̮ŀŽ˫Ʈŗœ̮ŗœ̮ŀƈƖƔŝ̮˭ƒƌ˫ƐŢŝŘč̮Ģğœ˫ŝ̮şƕŗ̮ƎƮķ̮řķ̮̩œ˫žłŝķ̮̙Ɯƈœ̮'Ŕš̮̩œ˫žłŝķ

Ƈ˫ŝ̮ŗœ̮şƕŗ̮ġƣ˫Ļ̮ŀƜƈƖļƂƌ̮ƕ̮ġŗ˫ğř˫ŝ˫Ə̮'ŀŝķ̮̩œƖĻ̮ƒłšŖğ̮ġ˫Ɠ̮
ŭ̮ĢƮķŘŉķ̮ŘƮŔƌ̮̙ƌ˫š̮ƍ˫ğŘļőƒ̮ƏƖ̗Ə̮şƕŗ̮řķ̮ƕ̮̩œƖĻ̮Ŕšŗķ̮ƍķŗƕ˫Ţƌ̮ƕ̮ƍ˫Əƕ˫Ŷƌ̮˭ŠƏķœ̮ŘƔš̮ŋŘƒ̮ƏƖ̗Ə̮ġķŘĻ̮'Ŕš̮̩œ˫žłŝķ̮ĢŽŘĻ̮ƒƈƖƉğ̮ġŘƜğ̮ġŘƜğ

̮̮̙ƁķŔō̮ġķŗķœ̮ĚƮ̮ŘƓ̮ƍ˫ğŘļő̮ƕ̮Ŕš̮̩œ˫žłŝķ̮ĢŁƕ˫ŪƁ̮şƕŗ̮řķ̮̮̮̮̀ ƊƖƉŵ̮̩˫ĠŢƏķœ̮ƕ̮ƍķŘƔŁ̮̩˫ĠŢƏķœ̮ŠƏķœ̮ŘƔš̮ŘłŽœ̮ŗœ̮ŀƜƈ˫ŶŽ̮ƒƂĻ˫ŝ̮Ƈ˫ŝ
Ţłƌ̮Ģƈ˫ŵ̮ƒłƜ̗ě̮ƖŪŵ̮˫Ʈ̮ŔƏœƖĻ̮ƍķŘƔŁ̮ĢĜšŚč̮̩ ˫ĠŢƏķœ̮Ŕšŗķ̮ƍ˫Əƕ˫Ŷƌ̮ƕ̮ƍķŘƮŔƌ̮řķ̮̙Ĝƒ̮Ļ̮ƍķŘƔŁ̮ġ˫ƓƋƔƌ̮ƍķƖƐŵġŕ̮ƎƮŘŁ̮̮ ŠƏķœ̮ŘƔš̮ŋŘŭ̮ŴžƏ

̮̮ŀƮ˫ƔƏ̮ŗœ̮ĢŽŘĻ̮ƒƈƖƉğ̮şƕŗ̮ƒĻ̮ƒƌ˫ƐŢŝŘč̮ŴƮřƖŁ̮řķ̮ŔŶĻ̮'ŔƏœƖĻ˿̮̮̮ŘƔš̮ŋŘŭ̮ĢƮķŘŉķ̮ŘƮŔƌ̮ŬŝƖŁ̮ƒě̮Ŕƌī̮ŀŝœ̮ƒĻ̮̩Ŕš̮̙Ɯ̗ĜŁ̮ƒƌ˫ƐŢŝŘč
ƒƮ˫ƌŘŝ̮ƕ̮ġœ˫ŦłƁķ̮ƍƕ˫Ŷƌ̮˭ŠƏķœ̮ŘƔš̮ŋŘŭ̮ĢƐŽ̮ŀƏƕ˫Ŷƌ̮˭ŠƏķœŖğ̮ŀƮŘƮŔƌ̮ġķŘłěœ̮ġķŗķœ̮Ģƈ˫ŵ̮ƒłƜ̗ě̮ġ˫Ūŵķ̮řķ̮ĢĜƮ̮ƕ̮ƍķŘƔŁ̮̩˫ĠŢƏķœ̮ġŗķ
'Ŕš̮̙Ɯ̗ĜŁ̮ƍķŘƔŁ̮̩˫ĠŢƏķœ̮ġŗ˫̗Ŷƌ̮̩ŔĜŢƏķœ̮Ģ̗Ɖŵ̮ĿĮƜƓ̮ƕ̮̩ėƕŘč̮

&˴˴&˲&̦̦̦̦̦ ƎƮŘłƔĻ̦şƕŗ&̦̦Ǝ̦ƮŘŁŔĻ̦

BWM̮̮ƍřƕ̮ƎƮƖƏ̮ġ˫ƓœŘĜƮƕŗ̮řķ̮ĢĜƮĚ̮ƜƐĜŁ̮ĢƓœƋƜ̗ŦŁ̮ġ˫Ɠ̮̮Ƈ˫ŝ̮ŗœ̮ĢƮ˫ũŗ̮ŘžŶŉ̮ŬŝƖŁ̮ƒě̮ŀŝķ̮̩ŗ˫ƜŶƌŔƐĕ̮ġŘƜğ˽˻˼̮̮̮̀ĢŽŘŶƌ
Ŕšŀŝķ̮̩ Ģĵ˫ũŗ̓˼̮̮ ˭˽˻˼̀ƋƜ̗ŦŁ̮'̮̒ġ˫ƓœŘěŗ˫ě̮ƎƜĻ̮Ģŉƕř̮ƒŞƮ˫Ƃƌ̮ƕ̮̩œŘě̮ŤŒŢƌ̮ķŗ̮œŘěŗ˫ě̮ƎƮŘŁŔĻ̮ƕ̮ƎƮŘłƔĻ̮şƕŗ̮ƎƮķ̮ŗœ̮̩ŔƏŘƜğ

Ģƌ̮ĿŗƖť̮˫ƓœŘěŗ˫ě̮ŘĠƮœ̮ƕ̮̒ƎƮŘŁŔĻ̮ƕ̮ƎƮŘłƔĻ̮̓ĺŒłƐƌƍ̮řƕ̮ŀƔŉ̮ŜĎŝ̮̇œŘƜğœ̮Řěŗ˫ě̮ƒĻ̮ĢƓœ̮ŘņěķŔō̮ƒƉĶŞƌ̮ĚƮ̮˫ƓœŘěŗ˫ě̮ŘƮř̮ƕ̮˫Ɠ
Ģ̮ƌ̮̙ō̮ƕ̮ƒƈƖƌŘŽķ̮ŗœ̮ƎƜƐĖ̗Ɠ̮̇œƖšƒ̮Ļ̮ġŗ˫ğř˫ŝ˫Ə̮ŏŘƏ̮ƒļŝ˫Ŏƌ̮ġķŘĻ̮ĢƈƖƌŘŽ̮şƕŗ̮ƎƮ̮̩Ŕš̮ƒłŽŘğ̮ŘŲƏ̮ŗœ̮Ŀ˫ŞƮ˫Ƃƌ̮ŗ˫ļłŵķ̮ĢŝŗŘĻ̮ŗƖŲƐƌ

ĢğĘƮƕ̮řķ̮ĢőŘĻ̮'ŀŝķ̮̮ƎƮŘłƔĻ̮şƕŗ̮ġ˫Ɠ&̮̮ş̮ƕŗ̮ƒĻ̮ŀļŞƏ̮ƒě̮̩Ŕš̮ĺļŝ̮ƎƮŘŁŔĻƍřƕ̮ŘĠƮœ̮ġ˫Ɠ̮̮ ġŘŁƣ˫Ļ̮ŀƜĻƖļŎƌ̮ƕ̮œŘĻŗ˫ě̮řķ̮ĢƓœ
ĢğĘƮƕ̮řķ̮'Ŕš˫Ļ̮ŗķœŗƖőŘĻĢ̮ƌ̮şƕŗ̮ƎƮķ̮ƋƔƌ̮ġ˫Ɠř̮̮œŗķƖƌ̮ƒĻ̮ƍķƖŁ˰œŘě̮̩ŗ˫šķ̮ŘƮ̮
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&̮˼ş̮ƕŗ̮ƎƮķ ƒ̮łŽ˫Ʈŗ˫łő˫ŝ̮Ģŉƕř̮Ŀ˫ŞƮ˫Ƃƌ̮řķĢƌ̮̩œ˫žłŝķ̮ġķƕ̮ŘļłŶƌ̮ňƮ˫łƏ̮ƒě̮ŔƐě Ģ̮ƌ̮ƒĵķŗķ̮ġŗ˫ğř˫ŝŔ̮Ɠœ̮
&̮̮˽ƒĻ̮ŗķœŘĻ̮ƕœ̮řķ̮ŬƂŽ̩œ˫žłŝķ̮Ģŉƕř̮Ŀ˫ŞƮ˫Ƃƌ̮ĢŞƮŘŁ˫ƌ̮̙ě̮řķ̮̩œ˫žłŝķ̮ġ˫ŉ ĢƌĢƌ̮Ŀ˫ļŝ˫Ŏƌ̮ŗœ̮ŀŵŘŝ̮ŠƮķŚŽķ̮ńŵ˫Ļ̮ƒě̮ŔƐƐě̮ƕ̮œƖš

ŀƁœ̮ƎƜƐĖ̗Ɠ Ģ̮ƌ̮Űžō̮ķŗ̮ĢŽ˫ě'̮ŔƐě 

&̮̮˾Ģƌ̮̩œ˫žłŝķ̮Ŀ˫ļŝ˫Ŏƌ̮ġķŘĻ̮ŌƜŎť̮œķŔŵķ̮řķ̮ŬƂŽńŵ˫Ļ̮ƎƮķ̮ƒě̮ŔƐƐě ş̮ƕŗ̮ƒĻ̮ŀļŞƏ̮Ŀ˫ļŝ˫Ŏƌ̮Ɗ˫ŊƏķ̮Ģğœ˫ŝĢƌ̮ŘĠƮœ̮ġ˫Ɠ̮ƎƮķ̮ŗœ̮'œƖš
ƒ̮Ļ̮şƕŗĢƌ̮Ģğœ˫ŝƋƜ̗ŦŁ̮ŜƮŘŁ˫ƌ̮ġŗ˫ğř˫ŝ˫Ə̮ŏŘƏ̮ƍķƖŁġŘƜğ Ģƌ̮ƒļŝ˫Ŏƌ̮ŗķŔƂƌ̮ƎƮķ̮ŗ˫ěœƖő̮ĿŗƖť̮ƒĻ̮ƕ̮œŘě̮ƒļŝ˫Ŏƌ̮ķŗ̮̮ ġķŘŉķ̮̙ōķŘƌ̮'œƖš

̮ƎƮŘłƔĻ̮şƕŗ&̮ŁŔĻ̮˭Ģĵ˫ũŗ̮̓ŀŝķ̮ŘƮř̮ŋŘš̮ƒĻ̮ƎƮŘ˽˻˼̀'̮̒ 

̮̮ƒƉōŘƌ&̮̮˼Ťő˫š̮ƎƜƜŶŁ̮̮ƋƜ̗ŦŁ̮ġ˫Ɠ)C1,C2, ..., Cn :(̮̮ƍ̮ī̮ś˫ŝķ̮ŘĻƒƐƮŚğ̮òķŚŉķ̮˫ƓĢƌ̮ŤŒŢƌ̮˫Ɠ̮̮ ƎƮķ̮ŗœ̮Ťő˫š̮řķ̮ŗƖŲƐƌ̮'œƖš
˭ŠƓƕĘč '̮ŔƐłŞƓ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮ŘƮř̮ƕ̮˫ƓœŘěŗ˫ě̮
̮ƒƉōŘƌ&̮˳Ĺ̮ƖƉŮƌ̮ƎƜƜŶŁĹƖƉŮƌ˫Ə̮ƕ̮ƎƮŘŁƋƜ̗ŦŁ̮˰œŘěŗ˫ě̮ƎƮŘŁĢƌ̮ŤŒŢƌ̮ķŗ̮œŘěŗ˫ě̮ƎƮŘŁŔĻ̮ƕ̮ƎƮŘłƔĻ̮̩ŔƏŘƜğ'̮ŔƐě̮
̮̮ ƒƉōŘƌ&̮̮˴̮̮ ƎƜĻ̮œķŔŵķ̮̓ĿŘĜƜƈ̮żƜŭ̮œķŔŵķ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮˰˫ƓœŘěŗ˫ě̮ŘƮ˫ŝ̮ƒĻ̮ŀļŞƏ̮œŘěŗ˫ě̮ƎƮŘłƔĻ̮œŘĜƉ̗ŵ̮ƍķŚƜƌ̮ƎƜƜŶŁ˼̮̮̮̮˫Ł̄Ƌ̮Ɯ̗ŦŁ̮̮̩̒ŔƏŘƜğ

Ģƌ̮ŤŒŢƌ̮˫ƓœŘěŗ˫ě̮ƒƜƂĻ̮ƒĻ̮ŀļŞƏ̮œŘěŗ˫ě̮ƎƮŘłƔĻ̮ŀƜ̗Ɠķ̮ƍķŚƜƌŔ̮Ɛě̮
̮̮ƒƉōŘƌ&̮̮˿ŵ̮ƍķŚƜƌ̮ƎƜƜŶŁ̮̮ƎƜĻ̮œķŔŵķ̮̓ĿŘĜƜƈ̮żƜŭ̮œķŔŵķ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮˰œŘěŗ˫ě̮ƎƮŘŁŔĻ̮ƒĻ̮ŀļŞƏ̮œŘěŗ˫ě̮ƒ̗Ɠ̮œŘĜƉ̗˼̮̮̮̮˫Ł̄Ƌ̮Ɯ̗ŦŁ̮̮̩̒ŔƏŘƜğ
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&˶˴&̦̦̦ Ɗ˫ğ˶̦̦ ŀƜ̗Ɠķ̦ŀƜŶũƕ̦̙ƜƉŎŁ̦˰&̦̦̦œ̦ŘĜƉ̗ŵ̦

̮̮ ś˫ŝķ̮ŘĻ̮Ɗ˫ğ̮ƎƮķ̮ŗœƒ̮Ļ̮ňƮ˫łƏŀŝœ̮̮ Ɗ˫ğ̮ŗœ̮œŘěŗ˫ě̮ŘƓ̮ŀƜ̗Ɠķ̮řķ̮̩Ŕƌī˾̮̮̮̮ Ɗ˫ğ̮ŗœ̮œŘěŗ˫ě̮ŘƓ̮œŘĜƉ̗ŵ̮ƕ˿̮̮ ŀƜ̗Ɠķ̮ŜƮŘŁ˫ƌ̮řķ̮˭&̮̮̮̮ ġķŘĻ̮œŘĜƉ̗ŵ
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˫Ůƌ̮ŗœ̮ƍ˫šœŘĜƉ̗ŵ̮ƕ̮ŀƜ̗Ɠķ̮ŀƜŶũƕ̮ś˫ŝķ̮ŷƖƉĻ̮ġ˫ƂŁŗķ̮ġķŘĻ̮ķŗ̮œƖļƔĻ̮ĢƮ˫ƓœŘļƓķŗ̮şƕŗ̮ƎƮķ̮˭ƎƜƐĖ̗Ɠ̮'ŀŝķ̮̩œƖĻ̮ĢŶƁķƕ̮ġœŗƖƌ̮ƒŶƈ
Ģƌ̮ƒĵķŗķ̮ƒŶƈ˫ŮƌœŗƖƌ̮ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ'ŔƓœ̮

̮̮ ŀƜ̗Ɠķ̮̙ƜƉŎŁ̮şƕŗ&̮̮̮œ̮ŘĜƉ̗ŵ̮
ġķŘĻ Ǝ̮ƜłŞŒƏƤƜŁŗ˫ƌ̮ŗ˫Ļ ƕ ̙ƜƉŎŁ̮˭Ś̗Ɯŉ ̮ŀƜ̗Ɠķ& œ̮ŘĜƉ̗ŵ ķŗ ġķŘĻ Ģ̮Ʈ˫ŝ˫Ɛš ƕ ŀƮƖƈƕķġŔƐĻ ĢğĘƮƕġ˫Ɠ ƇƖŦŎƌ ̮̮˫ƮŀƌŔő ̮ŔƏœŘě̮ƒĵķŗķ

Ś̮̗Ɯŉ̮ƕ̮ƤƜŁŗ˫ƌ̓˼̮˭˼̄̂̂ŗœ̮'̒ ƇŔƌ ̙ƜƉŎŁ ̮ŀƜ̗Ɠķ&̮˭œŘĜƉ̗ŵ ŘƓ ƒžƈİƌ řķ ƕœ ŀƜ̗Ɠķ̮̆ŔŶĻ ˭̅œŘĜƉ̗ŵ̮ƕ œ̮ŗƖƌ ĢĻ˫Ɯšřŗķ ŗķŘƁ Ģƌœ̮ŘƜğ. 
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Figure 1- Importance‐Performance matrix. 
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Figure 2-The Conceptual model of project management office practices (PMOP) 
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Figure 3-T-value model of PMOP. 
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Figure 4- Standardized Sloution model of PMOP 
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V ̮ŀšķŔƔĠƏ̮ƕ̮ŗķŘƂłŝķ̮̩̓ėƕŘč̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏEPS̮ĢƉƌ˫ŵ̮ŗ˫Ļ̮˫Ļ̮̓̒˻ø̂˿'̮̒
V ̮̩ ėƕŘč̮Ŕļŝ̮ŀƮŘƮŔƌ̮ƇŔƌ̮ƎƮƕŔŁ̮̓ŘłŽœ̮ġ˫ƓPMM̮ĢƉƌ˫ŵ̮ŗ˫Ļ̮˫Ļ̮̓̒˻ø̂́'̮̒
V ƎƜƮ˫č̮ƕ̮Ģłŝœƣ˫Ļ̮ŀƮŘƮŔƌ̮ŠŒĻ̮ĢōķŘŭ̮̓ĢłŝœUDM̮ĢƉƌ˫ŵ̮ŗ˫Ļ̮˫Ļ̮̓̒˻ø˿̂'̮̮̒
V œ˫ƔƐŢƜč̮ƕ̮Ŀ˫ŦƁ˫Ɛƌ̮ġŗķŚğŘĻ̮Ɗ˫ŲƏ̮ĢōķŘŭ̮̓˫ƓDST̮ĢƉƌ˫ŵ̮ŗ˫Ļ̮˫Ļ̮̓̒˻ø̃˼'̮̮̒
V ŘƮŔƌ̮Ɗ˫ŲƏ̮ĢōķŘŭ̮̩̓ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ŠƏķœ̮ŀƮKM̮ĢƉƌ˫ŵ̮ŗ˫Ļ̮˫Ļ̮̓̒˻ǿ˿'̮̮̒
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̦̓ƇƕŔŉ˶̦̦ ƍřƕ̦'̦̒̅ ŠƏķœ̦ŘƔș̬̌ėƕŘč̦ŀƮŘƮŔƌ̦ŘłŽœ̦ġ˫ƓœŘěŗ˫ě̦̆ƇŔƌ̦ġ˫ƓœŘěŗ˫ě̦ŘƮř̦ƕ̦˫ƓœŘěŗ˫ě 

Table 5- Importance of functions and sub-functions of City of Knowledge’s PMOP 

 ËŔǎʉĸ ĶĂļ 
 ǎȞüāÄĀǎÄ āŔĂ 

 üāÄĀǎÄ ĻåêĀ 
 ýğä āȞ Āü 

 üāÄĀǎÄ āŔĂ ĶĂļ 
 ýğä āȞ Āü 

 ǎȞüāÄĀǎÄ āŔĂ 
  ĻåêĀ
 üāÄĀǎÄ 

  ĶĂļ
 ǎȞüāÄĀǎÄ 

 ǎȞüāÄĀǎÄ 

0.1934 1 0.551 PMD1 

1 0.351 
  èāŔýĵ āëĦü ËöàāĖ

ǲ ĺÀļā¶PMD Ǳ 
0.0418 4 0.119 PMD2 

0.0642 2 0.183 PMD3 

0.0516 3 0.147 PMD4 

0.0192 2 0.218 IS1 

5 0.088 

  éŔāŔýĵ ĳǎěĸ ËöàāĖ
  éŔāŔýĵ āëĦü éúǎĆāŔĂ

ǲ ĺÀļā¶IS Ǳ 

0.0185 3 0.210 IS2 

0.0451 1 0.512 IS3 

0.0053 4 0.060 IS4 

0.0199 4 0.136 EPS1 

3 0.146 

  éĊàýʉÉĸ ļ ĀàāīëĆà
 ĺÀļā¶ éŔāŔýĵ ĳǎěĸ

ǲEPSǱ 

0.0308 2 0.211 EPS2 

0.0254 3 0.174 EPS3 

0.0699 1 0.479 EPS4 

0.0645 1 0.427 PMM1 

2 0.151 

  éŔāŔýĵ İýĵ ķŔļýê
ĺÀļā¶ ýåĆ  āëĦü ÊǎȞ
ǲPMMǱ 

0.0335 2 0.222 PMM2 

0.0227 4 0.150 PMM3 

0.0304 3 0.201 PMM4 

0.0732 1 0.508 UDM1 

4 0.144 

  éŔāŔýĵ ĉûä ËöàāĖ
  ļ ËëĆüŊǎä

ķŃŔǎ¶ǲËëĆüUDM Ǳ 

0.0289 2 0.201 UDM2 

0.0258 3 0.179 UDM3 

0.0161 4 0.112 UDM4 

0.0361 1 0.555 DST1 

6 0.065 

  ÊĀàăÈāä ĳǎěĸ ËöàāĖ
üǎʉĹċŃ¶ ļ èǎďĪǎĹĵ  ǎȞ

ǲDSTǱ 

0.0094 3 0.145 DST2 

0.0064 4 0.098 DST3 

0.0131 2 0.202 DST4 
0.0273 1 0.496 KM1 

7 0.055 

  éŔāŔýĵ ĳǎěĸ ËöàāĖ
  éŔāŔýĵ āëĦü ĉĸàü

ǲ ĺÀļā¶KM Ǳ 

0.0049 4 0.089 KM2 

0.0091 3 0.166 KM3 

0.0137 2 0.249 KM4 

1   %  %  % 1  ĝǶò 

̮̓ƒŮĻķŗ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮˫ƓœŘěŗ˫ě̮ŘƮř̮ƕ̮˫ƓœŘěŗ˫ě̮řķ̮ĚƮ̮ŘƓ̮ġŗ˫ğř˫ŝ̮ŏŘƏ˽ƎƮŘłƔĻ̮şƕŗ̮ƒƌ˫ƐŢŝŘč̮ĢƮ˫Ʈ˫č̮ƕ̮ŀŽŘğ̮ŗķŘƁ̮ĢĻ˫Ʈřŗķ̮œŗƖƌ̮̒& 
Ǝ̮ƮŔĻ̮ƎƮŘŁŔĻ̮̓ƇƕŔŉ̮ňƮ˫łƏ̮'Ŕš̮ĢŝŗŘĻ̮ƒƉƜŝƕ́ƒƌ˫ƐŢŝŘč̮ŗœ̮ƍ˫ğŘļő̮ġƣ˫Ļ̮ġŗ˫ğř˫ŝ̮̒ƍřƕ̮ġķŘĻ̮̩Ŕš̮̙Ɯ̗ĜŁ̮ġ˫ƓĢƌ̮ƍ˫ŢƏ̮ķŗ̮ĢƓœ˰ŔƓœ̮

̦̓ƇƕŔŉ˷̅ŠƏķœ̦ŘƔș̬̌ėƕŘč̦ŀƮŘƮŔƌ̦ŘłŽœ̦ġ˫ƓœŘěŗ˫ě̦̆ƇŔƌ̦ġ˫ƓœŘěŗ˫ě̦ŘƮř̦ƕ̦˫ƓœŘěŗ˫ě̦ġŗ˫ğř˫ș̂ŏŘƏ̦ňƮ˫łƏ̦'̒. 

Table 6- Results of consistency ratio regarding functions and sub-functions of City of Knowledge’s POMP 

 ĺāåú  ǎȞüāÄĀǎÄ ÊĀǎÈĂǎĆ øāĸ  øāĸ ǎȞüāÄĀǎÄ āŔĂ ÊĀǎÈĂǎĆ 
PMD IS EPS PMM UDM DST KM 

1 0.291 0.291 0.125 0.125 0.152 0.208 0.125 0.263 

2 0.291 0.291 0.362 0.263 0.361 0.319 0.208 0.208 

3 0.319 0.208 0.153 0.292 0.167 0.208 0.292 0.153 

4 0.291 0.121 0.167 0.167 0.431 0.125 0.222 0.153 

&˴˵&̦̦̦̦̬ ėƕŘč̦ŀƮŘƮŔƌ̦ŘłŽœ̦ġ˫Ɠ̦ŀƜƈ˫ŶŽ̦ƕ̦˫ƓœŘěŗ˫ě̦œŘĜƉ̗ŵ 

̮̮ řķ̮Ɗ˫ğ̮ƎƮķ̮ŗœ˼˽̮̮̮̮ żƜŭ̮˫Ļ̮˫ƓœŘěŗ˫ě̮œŘĜƉ̗ŵ̮œŗƖƌ̮ŗœ̮ŠƏķœ̮ŘƔš̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮Ŕšŗķ̮ƍ˫ŝ˫Ɛšŗ˫ě̮˭Ŕšŗķ̮ƍķŗƕ˫Ţƌ̮˭ĢƮķŘŉķ̮ƍķŘƮŔƌ̮ŘžƏ
˻̮̮̮̮˫Ł˼˻̮̮̮̮ ƎƜĠƏ˫Ɯƌ̮˫Ɠ̮Őŝ˫č̮ĢĻ˫Şō̮ƎƜĠƏ˫Ɯƌ̮ś˫ŝķ̮ŘĻ̮ŗœ̮̮ƕ̮Ŕš̮ĢŊƐŝŘŲƏ̮̮ ƇƕŔŉ̮ŋŘš̮ƒĻ̮˫Ɠ̮ƒƮƖğ̮řķ̮ĚƮ̮ŘƓ̮ŗœ̮ŠƏķœ̮ŘƔš̮ŘłŽœ̮œŘĜƉ̗ŵ
̮̓̂Ɗ˫ğ̮ġœƕŗƕ̮ƍķƖƐŵ̮ƒĻ̮ƕ̮Ŕƌī̮ŀŝœ̮ƒĻ̮̮̒̀ŀƜ̗Ɠķ̮ŜƮŘŁ˫ƌ̮̙ƜƉŎŁ̮şƕŗ̮ŗœ&̮Ģƌ̮ƒłŽŘğ̮ŘŲƏ̮ŗœ̮œŘĜƉ̗ŵ̮˰ œƖš̮
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̦̓ƇƕŔŉ˸̦̅ ŠƏķœ̦ŘƔș̬̌ėƕŘč̦ŀƮŘƮŔƌ̦ŘłŽœ̦ġ˫ƓœŘěŗ˫ě̦̆ƇŔƌ̦ġ˫Ɠ̦œŘěŗ˫ěŘƮř̦ġœŘĜƉ̗ŵ̦ƎƜĠƏ˫Ɯƌ̦'̒ 

Table 7- Performance average of sub-functions of City of Knowledge’s PMOP model 

 üāÄĀǎÄāŔĂ ýÄ  ǲ üāÅĲǶĞ ķŃÉĸǎŃĵǒ    ǎêǓǒ Ǳ  üāÄĀǎÄāŔĂ ýÄ  ǲ üāÅĲǶĞ ķŃÉĸǎŃĵǒ    ǎêǓǒ Ǳ 
PMD1 8.83 PMM3 7.25 
PMD2 7.17 PMM4 8.92 
PMD3 6.33 UDM1 9.25 
PMD4 5.33 UDM2 9.58 

IS1 4.50 UDM3 9.17 
IS2 7.92 UDM4 8.67 
IS3 5.25 DST1 9.00 
IS4 5.08 DST2 8.75 

EPS1 4.58 DST3 7.83 
EPS2 5.08 DST4 8.50 
EPS3 8.25 KM1 8.42 
EPS4 7.00 KM2 4.92 

PMM1 8.67 KM3 6.42 
PMM2 7.92 KM4 7.58 

&˵˵&̦̦̦ŀ̦Ɯ̗Ɠķ̦ŜƮŘŁ˫ƌ̦̙ƜƉŎŁ&̦œ̦ŘĜƉ̗ŵ 

̮̮ƍřƕ̮ŘĠƏ˫ƜĻ̮ġœƖ̗ŵ̮ŗƖŎƌ̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮̓ƇƕŔŉ̮ňƮ˫łƏ̮ś˫ŝķ̮ŘĻ̮̮̓ŀŝ˫ƓœŘěŗ˫ě̮̒ŀƜ̗Ɠķ̮̓ĢƮ˫ƔƏ̩̀œ˫žłŝķ̮̮̮̒̒ ŗƖŎƌ̮ŗœ̮şŘĻ̮ƒŮƂƏ̮'Ŕš
̮ƍřƕ̮ƎƜĠƏ˫Ɯƌ̮ĢƌƖ̗ŵ˽̮̮̃˫Ļ̮ŘĻķŘĻ̮œŘěŗ˫ě˻ø˻˾̮̀̂'Ŕš̮ƒļŝ˫Ŏƌ̮

̮̓ƇƕŔŉ̮ňƮ˫łƏ̮ś˫ŝķ̮ŘĻ̮̮̩̓ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮œŘĜƉ̗ŵ̮ŘĠƏ˫ƜĻ̮ŚƜƏ̮ĢƂŽķ̮ŗƖŎƌ̮̂ŀŝœ̮ƒĻ̮ƍ˫ğŘļő̮ĿķŘŲƏ̮ƎƜĠƏ˫Ɯƌ̮řķ̮ƒě̮ŀŝķ̮̒̒
īƍī̮ġœŘĜƉ̗ŵ̮ŀƜŶũƕ̮œŗƖƌ̮ŗœ̮Ŀƕ˫ŪƁ̮ŀƔŉ̮ƕ̮Ŕƌ̮̮ġœŘĜƉ̗ŵ̮ř˫Ɯłƌķ̮ĢĻ˫Şō̮ƎƜĠƏ˫Ɯƌ̮řķ̮şŘĻ̮ƒŮƂƏ̮ĢƂŽķ̮ŗƖŎƌ̮ŗœ̮'Ŕš̮̩œ˫žłŝķ̮˫Ɠ˽̮̮̃

̮˫Ļ̮ŘĻķŘĻ̮œŘěŗ˫ě̂ø˾́˾˽̮̮'Ŕƌī̮ŀŝœ̮ƒĻ̮

 
̙̓Ĝš˵ŀ̦Ɯ̗Ɠķ̦ŜƮŘŁ˫ƌ̦'̒&̦̦̦Ș̌Əķœ̦ŘƔș̌ŋŘŭ̦̬ėƕŘč̦ŀƮŘƮŔƌ̦ŘłŽœ̦ġ˫ƓœŘěŗ˫ě̦œŘĜƉ̗ŵ 

Figure 4- Importance‐Performance matrix of project PMOP 

 
̮̙̓Ĝš̮ś˫ŝķ̮ŘĻ˿Ģƌ̮˭̒ƒłŝœ̮ƕ̮̙ƜƉŎŁ̮ŘƮř̮ĿŗƖť̮ƒĻ̮ķŗ̮̅ŠƏķœ̮ŘƔš̮ŋŘŭ̮̩ėƕŘč̮ŀƮŘŞƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮̮̆ƇŔƌ̮ġ˫ƓœŘěŗ˫ě̮ƍķƖŁ̮ġŔƐĻ

̮˰ œŘě̮
V Ƈƕķ̮ƒƜō˫Ə&̮̮̮ƒ̮Ɯō˫Əƒ̮ŮƜō̮̓ĢƏķŘŎĻ̮ġŀ̮ƮƖƈƕķ̮ġ̮̮ŀŝķ̮ĢƏķŘŎĻ̮Ŀ˫ƌķŔƁķ̮ĢƐŶƮ̮Ƈƕķ̮ŴĻŗ̮ƒĻ̮ūƖĻŘƌ̮Ƈƕķ̮ŀƮƖƈƕķ̮˰̒ŚěŘ̗Ł̮ƕ̮ŗķœ̮̮ ĢƐŶƮ

Ŀŗ˫ļŵ̮ƒě̮ŔƏŗķœ̮ƎƜƮ˫č̮œŘĜƉ̗ŵ̮ƕ̮ƣ˫Ļ̮ŀƜ̗Ɠķ̮ƒě̮ĢŁ˫ƌķŔƁķ̩œķœ̮ŠƮ˫̗Ə̮ŚƌŘƁ̮ĞƏŗ̮˫Ļ̮ƍī̮ġ˫ƓœŘěŗ˫ě̮ƒě̮řķ̮ŔƏķ'ŀŝķ̮̩Ŕš̮̮̮ ŀƮƖƈƕķ̮ś˫ŝķ̮ƎƮķ̮ŘĻ
̮̮ ĺƈ˫Ɓ̮ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƋłŞƜŝ̮ġř˫ŝŔƐłŞƌ̮ƕ̮ĢōķŘŭ̮̮̆ġ˫ƓœŘěŗ˫ě̮̙ƌ˫š̮ŠƏķœ̮ŘƔš̮̩ėƕŘč̮ŀƮŗŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮œƖļƔĻ̮ġķŘĻ̮Ƈƕķ

Ž̮ġ˫ƓŗķœƖ̗Əƒ̮Ʈƕŗ̮˭ġŔƐƮķŘ̙̗ŶƈķŗƖłŝœ̮ƕ̮˫ƓŀƌŘŽ̮˭˫Ɠĺƈ˫Ɓ̮ƕ̮ŀőķƖƐĜƮ̮ġ˫Ɠ̮̮̓̅œŗķŔƏ˫łŝķ̮ġ˫ƓEPS4̮̮ Ŀ˫ŵƤŭķ̮ŋƖũƕ̮ƕ̮ŀƜŽ˫žš̮̆˭̒
ƒ̮ĵķŗķƒ̮ƌ˫ƏŘĻ̮ŗœ̮̩Ŕšƍ˫ƌř˫ŝ̮ƕ̮ġŚƮŗ̮̮̩̓̅ėƕŘč̮ĢƓœPMM3ş̮ƕŗ̮˭˫ƓŔƐƮķŘŽ̮˭ƋƜƓ˫žƌ̮ƒƐƜƌř̮ŗœ̮ĢšřƖƌī̮Ŀ˫ƌŔő̮ƍœƖ̗Ə̮ƋƓķŘŽ̮̆˭̮̮̒ ġ˫ƓŗķŚĻķ̮ƕ̮˫Ɠ

̮̮̩̓̅ėƕŘč̮ŀƮŘƮŔƌPMD4ķŘŭ̮̆˭̒ƋłŞƜŝ̮ŗķŘƂłŝķ̮ƕ̮ƒŶŝƖŁ̮ƕ̮Ģō̮̮̓̅ƍ˫ƌř˫ŝ̮ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ĢŁ˫ŵƤŭķ̮ġ˫ƓIS3̮̮ ĢĻ˫Ʈřŗķ̮ŗœ̮ŀěŗ˫Ţƌ̮̆˭̒
̮̩ ėƕŘč̮ƍķŘƮŔƌ̮œŘĜƉ̗ŵƋ̮ƜŁ̮ƕ̮˫Ɠ̮̮̩̓̅ėƕŘč̮ŀƮŘƮŔƌ̮ġ˫ƓPMD2'̮ŔƐłŞƓ˭̮̒
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V Ɗ̮ƕœ̮ƒƜō˫Ə&̮̮̮ƒ̮Ɯō˫Əƒ̮ƌķœķ̮ƕ̮ĹƖő̮ŀƜŶũƕ̮ƊƕķŔŁ̮ġƓ̮ķ̮ġķŗķœ̮ƒě̮ŀŝķ̮Ɗƕœ̮ŴĻŗ̮ƒĻ̮ūƖĻŘƌ̮Ɗƕœ̮ŀƮƖƈƕķ̮˰ĢƉŶŽ̮ġĘŁķŘłŝķ̮ġ̮̮ ƣ˫Ļ̮œŘĜƉ̗ŵ̮ƕ̮ƣ˫Ļ̮ŀƜ̗

̩œķœ̮ŠƮ˫̗Ə̮Śļŝ̮ĞƏŗ̮˫Ļ̮ƍī̮ġ˫ƓœŘěŗ˫ě̮ƒě̮ŔƐłŞƓ̮̒ƒƜō˫Ə̮̮̓ġ˫ƓœŘěŗ˫ě̮˭ƇƕŔŉ̮ś˫ŝķ̮ŘĻ̮'ŀŝķ̮̩Ŕšƍƕŗœ̮ŴĻ˫Ɛƌ̮řķ̮̓ĢƮ˫ŝ˫Ɛš̮̮̮̆ ƕ̮ĢƏ˫ƌř˫ŝ
ƍ̮ƕŘĻƒ̮Ļ̮ƕ̮Ĺ˫ŒłƏķ̮˭ĢĻ˫Ʈřŗķ̮˭̮̒ĢƏ˫ƌř˫ŝ̮̩ ėƕŘč̮ƍķŘƮŔƌ̮ġŗ˫̗ğŗ˫ě̮̓̅'˫ƓPMD1̮̮̓̅̆˭̒UDM1̮̮Ŀ˫ŞƉŉ̮ġŗķŚğŘĻ̮̮̆˭̒Ż˫žš̮̮ ˫ƌŘŽŗ˫ě̮˫Ļ̮ġř˫ŝ

ƒ̮Ļ̮řķ̮ƎłŽ˫Ʈ̮ƍ˫ƐƜ̗ŭķ̮̓˭̩̅ėƕŘč̮œƕŔŎƌ̮ƀƜƁœ̮ƎƜƜŶŁ̮ŀƔŉƒ̮ŉƖŁ˫Ļ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƒƌ˫ƏŘĻ̮ĢƏ˫ŝŗřƕŗ̮̮̩̓̒ėƕŘč̮ĹƖŦƌ̮ĿķŘƜƜźŁ̮ƒĻPMM1̮̮ ̮̆ƕ̮˭̒
œ˫ƔƐŢƜč̮ƕ̮Ŀ˫ŦƁ˫Ɛƌ̮ġœ˫ŦłƁķ̮ĢƐŽ̮ĢŝŗŘĻ̮̩ ėƕŘč̮ġķŘĻ̮ĢłŽ˫Ʈŗœ̮˫Ɠ̮̮̓̅˫ƓDST1̮̮̒'ŔƏŗķœ̮ŗķŘƁ̮Ɗƕœ̮ŀƮƖƈƕķ̮ŗœ̮

V Ɗ̮Ɩŝ̮ƒƜō˫Ə&̮̮ƒƜō˫Ə̮̮Ģ̮Ļœ̮Řěŗ˫ě̮ƒĻ̮˫Ł̮̓ĢŁƕ˫žŁ̮ƍī̮ƒĻ̮ŀļŞƏ̮ŀŝķ̮ŘłƔĻ̮ƕ̮ŀŞƜƏ̮ŀƮƖƈƕķ̮ŗœ̮ƒƜō˫Ə̮ƎƮķ̮˭ŀŝķ̮̩ŔŢƏ̮ƒŉƖŁ̮Ɗƕœ̮ƕ̮Ƈƕķ̮ƒƜō˫Ə̮ġ˫Ɠ
ĢĻƎƜƮ˫č̮ŀƜ̗Ɠķ̮ƒě̮ŀŝķ̮ƊƖŝ̮ŴĻŗ̮ƒĻ̮ūƖĻŘƌ̮ƊƖŝ̮ŀƮƖƈƕķ̮˰̒œƖĻ̮Ŀƕ˫žŁ̩œķœ̮ŠƮ˫̗Ə̮ĢĻī̮ĞƏŗ̮˫Ļ̮ƍī̮ġ˫ƓœŘěŗ˫ě̮ƒě̮ŔƏŗķœ̮ĢƐƜƮ˫č̮œŘĜƉ̗ŵ̮ƕ̮ŘŁ̮̮ ̩Ŕš

Ɠ̮ƒłŽ˫Ʈ̮ś˫ŝķ̮ŘĻ̮'ŀŝķ̮ġ˫ƓœŘěŗ˫ě̮˭˫ŀƜƈ˫ŶŽ̮ġķŘŉķ̮ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƒƌ˫ƏŘĻ̮Ǝłšķœ̮ŀƜŶŉŘƌ̮řķ̮ƎłŽ˫Ʈ̮ƍ˫ƐƜ̗ŭķ̮̮̮̩̆̓̅ėƕŘč̮ġ˫ƓPMM2̮̆˭̒
̮̮̓̅ĢƏƕŘƜĻ̮ƕ̮ĢƏƕŗœ̮̩ėƕŘč̮ĚŞƮŗ̮ƒƌ˫ƏŘĻ̮ƕ̮̩ėƕŘč̮Ŕļŝ̮ŀƮŘƮŔƌ̮ƇŔƌ̮ŌƜŎť̮ġķŘŉķ̮řķ̮ƍ˫ƐƜ̗ŭķPMM4̮̮ ƎłŽŘğŘŲƏŗœ̮˫Ļ̮ġœķœŗķŘƁ̮œ˫Ɛŝķ̮ƒƜƔŁ̮̆˭̒

̮̅'''ƕ̮ĢžƜě̮˭Ģƈ˫ƌ̮˭ĢƏ˫ƌř̮ĿķŔƔŶŁ̮̮̓UDM2ƍ˫ƌř˫ŝ̮˭ŀŽ˫Ʈŗœ̮˭ġř˫ŝŔƐłŞƌ̮̆˭̮̩̒ ėƕŘč̮ƖƜšŗī̮ġŗķŔƔĠƏ̮ƕ̮ĢƓœ̮̮ ̮̅ƍ˫ƌř˫ŝ̮ƒłšŖğ̮ġ˫Ɠ
̓KM1̮̮̓̅ĹƖŦƌ̮ƒƮƕŗ̮ś˫ŝķ̮ŘĻ̮ķŘŉķ̮ƕ̮ŀő˫ŝ̮ƍķŗ˫ĜƏ˫̗Ɯč̮Ĺ˫ŒłƏķ̮ƕ̮ĢĻ˫Ʈřŗķ̮̆˭̒UDM3̮̮̆˭̮̩̒ ėƕŘč̮ġŗķƕœķ̮ġŚƜ̗ƌ̮̮ ŻŔƓ̮˫Ļ̮ŋŘŭ̮ġ˫Ɠ

̮̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƋłŞƜŝ̮Ŀ˫ƌķŚƈķ̮ƒĻ̮ġŔƐļƮ˫č̮řķ̮ƎłŽ˫Ʈ̮ƍ˫ƐƜ̗ŭķ̮̓̅EPS3˭̒Ě̮Ə˫Ļ̮ƒƜƔŁ̮̮̩̆ ėƕŘč̮ĺŝ˫Ɛƌ̮ĢŁ˫ŵƤŭķ̮ġ˫Ɠ̮̮̓̅˫ƓIS2̮̮˭̒ ̮̮̮̮̆ ƒƜƔŁ
ŠƜč̮̮ ĢƮķŘŉķ̮ƕ̮ŀő˫ŝ̮ƍķŗ˫ĜƏ˫̗Ɯč̮˫Ļ̮ġœķœŗķŘƁ̮œ˫Ɛŝķ̮ŜƮƖƏ̮̓̅UDM4̮̮ ̆˭̮̩̒ ėƕŘč̮œŘĜƉ̗ŵ̮Ř̗łŞƌ̮œƖļƔĻ̮ġķŘĻ̮ƀŽƖƌ̮Ŀ˫ƜĻŘŊŁ̮řķ̮ġŗķœŘĻƖĠƈķ̮˫Ɠ
̮̓̅KM4̮̮̆˭̒ƒŦƁ˫Ɛƌ̮ŗœ̮ŀěŘš̮ŀƔŉ̮ġœ˫ƔƐŢƜč̮ŀ̗ƜƁ̮ĺƮƖŦŁ̮ƕ̮ƒƜƈƕķ̮Ģƈ˫ƌ̮ġ˫ƓœŗƕīŘĻ̮ƒƜƔŁ̮̮̮̓̅DST4̮̮ ˫Ļ̮ś˫̗Ł̮˫Ʈ̮Ŀ˫ŞƉŉ̮ġŗķŚğŘĻ̮̆˭̒

Ż˫žš̮ŀƔŉ̮˫ƌŘŽŗ˫ě̮̮̩̓̅ėƕŘč̮œ˫ŶĻķ̮ġř˫ŝDST2̮̮̓̅ƍī̮œŗ̮˫Ʈ̮şŘƮŖč̮ňƮ˫łƏ̮řķ̮ĢƓ˫ğī̮ŀƔŉ̮̩œŘě̮ŀěŘš̮Ŀ˫ŦƁ˫Ɛƌ̮ġŘƜĠƜč̮̆˭̒DST3̒ ̮̮ ŗœ
'ŔƏŗķœ̮ŗķŘƁ̮œƖļƔĻ̮ƊƖŝ̮ŀƮƖƈƕķ̮

V Ɗ̮ŗ˫Ɣĕ̮ƒƜō˫Ə&̮̮œ̮Řěŗ˫ě̮ƒĻ̮˫Ł̮̓ŴĻ˫Ɛƌ̮ŻƤŁķ̮ƒƜō˫ƏĢŽ˫ě̮ƒŉƖŁ̮Ɗƕœ̮ƕ̮Ƈƕķ̮ƒƜō˫Ə̮ġ˫Ɠ̮̮ƒ̮Ļ̮ŴĻ˫Ɛƌ̮ŻƤŁķ̮ƒƜō˫Ə̮ƎƮķ̮ĢĻ̮ƒŉƖŁ̮˭ŀŝķ̮̩ŔŢƏĢƌ̮Ĺ˫Şō̮̒ŔƮī
̮̮ƒě̮ŔƐłŞƓ̮ŘŁƣ˫Ļ̮ĢļŞƏ̮œŘĜƉ̗ŵ̮ƕ̮Řł̗ě̮ŀƜ̗Ɠķ̮ġķŗķœ̮ƒě̮ŀŝķ̮Ɗŗ˫Ɣĕ̮ŴĻŗ̮ƒĻ̮ūƖĻŘƌ̮Ɗŗ˫Ɣĕ̮ŀƮƖƈƕķ̮ŀƮ˫ƔƏŗœ̮ƕɬɱϐɰɄϑ̮̮ œŗř̮ĞƏŗ̮˫Ļ̮ƍī̮ġ˫Ɠ

̮̩ œķœ̮ŠƮ˫̗Ə̮̮ ġ˫ƓœŘěŗ˫ě̮˭ŜƮŘŁ˫ƌ̮ŗœ̮'ŀŝķ̮̩Ŕš̮̮̮̩̆ ˫ĠƐĻ̮ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƋłŞƜŝ̮ŗķŘƂłŝķ̮̮̮̮ ĢƮ˫̗ƐƓķŗ̮ƕ̮Ŀŗ˫ŲƏ̮˭şřƖƌī̮ƀƮŘŭ̮řķ̮̓̅EPS2̆˭̮̒
ƒ̮ĵķŗķ̮Ŀ˫ŵƤŭķ̮ŋƖũƕ̮ƕ̮ŀƜŽ˫žšƒ̮ƌ˫ƏŘĻ̮ŗœ̮̩Ŕšƍ˫ƌř˫ŝ̮ƕ̮ġŚƮŗ̮̮ ̩ėƕŘč̮ĢƓœ̮̓̅PMM3̆˭̮̮̮̒ŀƮŘƮŔƌ̮Ģ̗łŞƜŝ̮ŋŘŭ̮ĢƮķŗ˫ě̮ƕ̮ĢŢŒĻŘŅķ̮ġŘĠƏř˫Ļ
̮̮ ƍī̮Ř̗łŞƌ̮œƖļƔĻ̮ƕ̮̩ėƕŘč̮̓̅EPS1̆˭̮̮̒Ɗ̮ŘƏ̮ŗķŘƂłŝķ̮ƕ̮Ĺ˫ŒłƏķ̮˭ĢĻ˫Ʈřŗķ̮˭ĢĻ˫Ʈ̮ƒƐƮŚğĻ̮ĺŝ˫Ɛƌ̮ġ˫ƓŗķŚŽķ̮̮ ̩ėƕŘč̮ŀƮŘƮŔƌ̮ġķŘ̮̓̅IS1̆˭̮̮̮̒ġŗķŚğŘĻ

̮̩ ėƕŘč̮ƍ˫Ɯƌ̮Ŀ˫ƜĻŘŊŁ̮Ƈœ˫ļŁ̮ġķŘĻ̮ġŗķƕœķ̮Ŀ˫ŞƉŉ̮ƍ˫ƌř˫ŝ̮żƉłŒƌ̮ġ˫Ɠ̮̓̅KM3Ɗ̮ŘƏ̮ĢƮķŗ˫ě̮ƕ̮ĢŢŒĻŘŅķ̮ġŘĠƏř˫Ļ̮̆˭̮̮̒ ̩ėƕŘč̮ŀƮŘƮŔƌ̮ġ˫ƓŗķŚŽķ
ƒ̮Ļ̮ƕ̮œƖļƔĻ̮ƕƍ̮ī̮Ř̗łŞƌ̮ĢƏ˫ŝŗřƕŗ̮̮̓̅˫ƓIS4ƒ̮Ļ̮ƕ̮ƒƜƔŁ̮̆˭̒č̮ŀƮŘƮŔƌ̮ĢĜƮŚƜŽ̮˫Ʈ̮ĢĜƜƏƕŘłĜƈķ̮ƒƏ˫ŒĻ˫łě̮ġŗƕīřƕŗ̮̮̩̓̅ėƕŘKM2̒ ̮̮ ŀƮƖƈƕķ̮ŗœ

'̮ŔƏŗķœ̮ŗķŘƁ̮œƖļƔĻ̮Ɗŗ˫Ɣĕ 

 

˶ƒ̦ŊƜłƏ̦'œ̦˫ƔƐŢƜč̦ƕ̦ġŘƜğ̦˫ Ɠ̦
ŋ̮Řŭ̮̩ ėƕŘč̮ƒě̮ĢƉƌ̮ƍƤě̮ġ˫Ɠƍī̮ŗœ̮ġœŔŶłƌ̮ġ˫ƓĢƌ̮żƮŘŶŁ̮˫ƓƋŊŞƐƌ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ġ˫Ɠŗ˫łő˫ŝ̮ŔƐƌř˫ƜƏ̮̩ŗķƖ̗Ɠ̮œƖš̮řķ̮'ŔƐłŞƓ̮ġŘŁ

̮̮ ĢĜšŚč̮ƊƖƉŵ̮̩˫ĠŢƏķœ̮ƕ̮ƍķŘƔŁ̮̩˫ĠŢƏķœ̮ŠƏķœ̮ŘƔš̮ŋŘŭ̮ƕŗ̮ƎƮķƒ̮Ļ̮ƍķŘƔŁĝŗŚĻ̮ƍķƖƐŵƒ̮ŶŝƖŁ̮ŋŘŭ̮ƎƮŘŁ̮̮ ̩œƕŔŎƌ̮ƒě̮ŗƖŢě̮ĢƓ˫ĠŢƏķœ̮ġķ˾˽̮̮
ƒ̮ŉƖŁ˫Ļ̮'ŀŝķ̮̩Ŕš̮̙ƜĜŢŁ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ƍī̮ġķŘĻ̮ƕ̮̩œƖļƏ̮ĢƐņłŞƌ̮Řƌķ̮ƎƮķ̮řķ̮˭ŘƜğ̮Ģƌ̮ŘĻ̮ŗœ̮ŠƏķœ̮ŘƔš̮ĺƉƁ̮ŗœ̮ķŗ̮ġŗ˫łĜƓ̮̮ ƍœƖĻ̮ƖƏ̮ƒĻ

̮̩ ˫ĠŢƏķœ̮œƕŔŎƌ̮Ĺŗ˫ŊŁ̮ƕ̮ŗƖŢě̮ŗœ̮ŠƏķœ̮ŘƔš̮ƊƖƔžƌ˭ĝŗŚĻ̮ś˫ƜƂƌ̮ƎƮķ̮ŗœ̮˫Ɠ̮̮̮ġř˫ŝ̮̩ĘƮƕ̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě
ƋƔƌ̮ĢƮ˫ŝ˫Ɛš̮ġķŘĻ̮ĢƌƖƔžƌ̮ƇŔƌ̮ƎƜƜļŁ̮Ƈ˫ļƏœ̮ƒĻ̮ŠƓƕĘč̮ƕ̮̩Ŕšƒĕ̮ŘƓ̮ŀƮŘƮŔƌ̮ġķŘĻ̮˫ƓœŘěŗ˫ě̮ƎƮŘŁ̮̩ ėƕŘč̮ƎƮķ̮ŘłƔĻƎƮķřķ̮'ŀŝķ̮̩œƖĻ̮˫Ɠ̮˭ƕŗ

̮ġŘŲƏ̮Ŀ˫ƜĻœķ̮ĢŝŗŘĻ̮řķ̮Ŝč˽̮̃ŠŝŘč̮şƕŗ̮˫Ļ̮ƕ̮ĢƮ˫ŝ˫Ɛš̮œŘěŗ˫ěƒ̮ƌ˫Əļ̮ő̮řķ̮ĢŊƐŝŘŲƏ̮ƕ̮ġķ̮̩ ėƕŘč̮ƕ̮ŋŘŭ̮ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ƍ˫ğŘ̮̮ ƇŔƌ̮˭ƍī̮ġ˫Ɠ
̮ĢōķŘŭ̮̆ƍƖƐĜƌ̮ŘƜźłƌ̮ŀžƓ̮˫Ļ̮ƍķŘƔŁ̮ĢĜšŚč̮ƊƖƉŵ̮̩˫ĠŢƏķœ̮ƕ̮ƍķŘƔŁ̮̩˫ĠŢƏķœ̮ŠƏķœ̮ŘƔš̮ŋŘŭ̮̩̅ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮̆ĢƌƖƔžƌ

ƕŘč̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮ŀšķŔƔĠƏ̮ƕ̮ŗķŘƂłŝķ̮̆˭̩̅ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ŀő˫ŝŘƮř̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮ĢōķŘŭ̮̆˭̩̅ėƕŘč̮ĿŘƮŔƌ̮ŘłŽœ̮ƇŔƌ̮ƎƮƕŔŁ̮̆˭̩̅ė
̮̩ ėƕŘč̮Ŕļŝ̮ŀƮŘƮŔƌƎƜƮ˫č̮ƕ̮Ģłŝœƣ˫Ļ̮ŀƮŘƮŔƌ̮ŠŒĻ̮ĢōķŘŭ̮̆˭̅ŘłŽœ̮ġ˫Ɠœ˫ƔƐŢƜč̮ƕ̮Ŀ˫ŦƁ˫Ɛƌ̮ġŗķŚğŘĻ̮Ɗ˫ŲƏ̮ĢōķŘŭ̮̆˭̅Ģłŝœ̮̮ ƕ̮˭̅˫Ɠ

ƎƮŘłƔĻ̮şƕŗ̮̩œ˫žłŝķ̮˫Ļ̮ŜĎŝ̮'Ŕš̮ƎƜƜļŁ̮̩̅ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ŠƏķœ̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮ĢōķŘŭ̆&ƍřƕ̮˫Ɠ̮œŘěŗ˫ěŘƮř̮ƕ̮˫ƓœŘěŗ˫ě̮ƎƮŘŁŔĻ̮ĢƓœ
˫Ļ̮ƕ̮Ŕšƒ̮ŉƖŁŀƜ̗Ɠķ̮̙ƜƉŎŁ̮şƕŗ̮ġœƕŗƕ̮ƍķƖƐŵ̮ƒĻ̮˭ƍ˫ğŘļő̮řķ̮ĢŊƐŝŘŲƏ̮ś˫ŝķ̮ŘĻ̮ƒě̮œŘěŗ˫ě̮ŘƓ̮ġķŘĻ̮̩Ŕƌī̮ŀŝœ̮ƒĻ̮œŘĜƉ̗ŵ̮ŀƜŶũƕ̮ƒĻ&

'̮ŔƏŔš̮ƒłŽŘğ̮ŘŲƏ̮ŗœ̮œŘĜƉ̗ŵ̮
ƒ̮łŽ˫Ʈ̮ś˫ŝķ̮ŘĻƎƮŘłƔĻ̮şƕŗ̮ŗœ̮ŠƓƕĘč̮ġ˫Ɠ&̮̮̮̩ ėƕŘč̮Ŕļŝ̮ŀƮŘƮŔƌ̮ƇŔƌ̮ƎƮƕŔŁ̮̮̆ƕ̮̮̩̅ėƕŘč̮ĿŘƮŔƌ̮ŘłŽœ̮ĢōķŘŭ̮̮̮̆ĢƉťķ̮œŘěŗ˫ě̮ġŘŁŔĻ̮ġ˫Ɠ

œ̮̮ ƍƕŗœ̮ƍřƕ̮ŗœ̮œŘěŗ˫ě̮ƍřƕ̮řķ̮ƒě̮ĢƮ˫ƔƏ̮ƍřƕ̮ś˫ŝķ̮ŘĻ̮̮ƕ̮˭œŗķœ̮ķŗ̮ŀƜ̗Ɠķ̮ƎƮŘłŢƜĻ̮̮̩̅ėƕŘč̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮ŀšķŔƔĠƏ̮ƕ̮ŗķŘƂłŝķ̮̮̆ƕ̮˭̮̅ŘłŽ
ƍƕŗœ̮ŴĻ˫Ɛƌ̮řķ̮̓ĢƮ˫ŝ˫Ɛš̮̮̆˫ƓœŘěŗ˫ě̮ŘƮř̮ƎƮŘł̗Ɣƌ̮̮˭ŀŝķ̮̩Ŕƌī̮ŀŝœ̮ƒĻ̮̮œŘěŗ˫ě̮ġŔŶĻƍ̮ƕŘĻ̮ƕ̮ĢƏ˫ƌř˫ŝ̮ƕ̮Ĺ˫ŒłƏķ̮˭ĢĻ˫Ʈřŗķ̮˭̮̒ĢƏ˫ƌř˫ŝ



̮

̮

 

˼˼́ 

(̮
̮
ƒ
ƈ
˫
Ƃ
ƌ
̮
ƍ
˫
ğ
Ŕ
Ɛ
Ş
Ʈ
Ɩ
Ə

̮̮
Ƌ̮
Ɯ
̗
Ŧ
Ł

̮̮
˭
Ŀ
˫
Ɯ
Ɖ
̗
ŵ
̮
ŗ
œ
̮
ƀ
Ɯ
Ƃ
Ŏ
Ł
̮
ƕ
̮
ġ
Ř
Ɯ
ğ

̮
̩
ŗ
ƕ
œ

x̮˭
̮
̩
ŗ
˫
̗
š

x̮˭
̙
Ŧ
Ž

̮
xx

̮
˰
ƒ
Ŏ
ž
ť
̮
˭

x&x̮

ƒ̮Ļƌ̮ġŗ˫̗ğŗ˫ě̮̩ ėƕŘč̮ƍķŘƮŔ˫Ɠ.Ż˫žš̮Ŀ˫ŞƉŉ̮ġŗķŚğŘĻ̮̮̆˭̅ġř˫ŝŔƐłŞƌ̮ƕ̮ĢōķŘŭ̮̮̆ƕ̮̮̩̅ėƕŘč̮œƕŔŎƌ̮ƀƜƁœ̮ƎƜƜŶŁ̮ŀƔŉ̮˫ƌŘŽŗ˫ě̮˫Ļ̮ġř˫ŝ̮̮
ƒƮƕŗ̮˭ġŔƐƮķŘŽ̮ġ˫ƓŗķœƖ̗Ə̮ĺƈ˫Ɓ̮ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƋłŞƜŝ̙̗ŶƈķŗƖłŝœ̮ƕ̮˫ƓŀƌŘŽ̮˭˫Ɠĺ̮ƈ˫Ɓ̮ƕ̮ŀőķƖƐĜƮ̮ġ˫Ɠœ̮ŗķŔƏ˫łŝķ̮ġ˫Ɠ̮̮ 'ŔƏŔš̮ĢƮ˫ŝ˫Ɛš̮̅

ŀƮœƕŔŎƌ̮řķ̮ĢĜƮķ̮ŠƓƕĘč̮ġ˫Ɠş̮ƕŗ̮řķ̮̩œ˫žłŝ̮̮ ŘĻ̮ƒƜĜŁ̮ƕ̮ŠƏķœ̮ŘƔš̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮ĢƮ˫ŝ˫Ɛš̮ġķŘĻ̮ĢžƜě̮ƀƜƂŎŁ̮ġ˫Ɠ
Ǝ̮ƜĻ̮Ĺŗ˫ŊŁƎƮķřķ̮'ŀŝķ̮̩œƖĻ̮ġŘŲƏ̮Ŀ˫ƜĻœķ̮ƕ̮ĢƉƉ̗ƈķŋ̮Řŭ̮Ĺŗ˫ŊŁ̮ŠƮķŚŽķ̮˫Ļ̮ƕŗƒ̮ŶŝƖŁ̮ƍƤě̮ġ˫Ɠ̮̮ ŗœ̮ŠƏķœ̮ŘƔš̮ŔƐƏ˫ƌ̮ĢƓ˫ĠŢƏķœ̮ġķ
̮̩ ˫ĠŢƏķœĢƌ̮˭ŗƖŢě̮ġ˫Ɠş̮ƕŗ̮˫Ļ̮ƍķƖŁő̮ŘĻ̮ƒƮŘŲƏ̮ŘƜŲƏ̮ĢƮ˫Ɠ̮̩ œķœ̮řķ̮ƒłŝ˫'œŘě̮ƎƜƜļŁ̮ƕ̮ĢōķŘŭ̮ķŗ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓœŘěŗ˫ě̮ġŔƐƮķŘŽ̮ƇŔƌ̮˫Ɠ̮

ŀƜ̗Ɠķ̮̙ƜƉŎŁ̮ňƮ˫łƏ̮ś˫ŝķ̮ŘĻ&̮̮ ƍķŘƮŔƌ̮ƒĻ̮ƣ˫Ļ̮ŀƜ̗Ɠķ̮ƒě̮ĢƮ˫ƓœŘěŗ˫ě̮ƒĻ̮ŘłŢƜĻ̮ƒŉƖŁ̮ġķŘĻ̮ŜƮŘŁ˫ƌ̮Ɗƕœ̮ƕ̮Ƈƕķ̮ƒƜō˫Ə̮ňƮ˫łƏ̮̩ŚƮƕ̮ƒĻ̮œŘĜƉ̗ŵ
Ģ̮ƌ̮ƒĵķŗķ̮ŘƮř̮ĢƮķŘŉķ̮ĢƮ˫Ɠœ˫ƔƐŢƜč̮ŠƏķœ̮ŘƔš̮ĢƮķŘŉķ̮˰ œœŘğ 

V ̮̮ ̮̆œƖļƔĻ̮ġ˫łŝķŗ̮ŗœ̮̮̩ėƕŘč̮ĿŘƮŔƌ̮ŘłŽœ̮ĢōķŘŭĢ̮ƌ̮œ˫ƔƐŢƜč̮̅˰œƖš ş̮ƕŗ̮˭˫ƓŔƐƮķŘŽ̮˭ƋƜƓ˫žƌ̮ƒƐƜƌř̮ŗœ̮ĢšřƖƌī̮̮̩ŗƕœ̮̮ ġ˫ƓŗķŚĻķ̮ƕ̮˫Ɠ
̮̩ ėƕŘč̮ƍķŘƮŔƌ̮œŘĜƉ̗ŵ̮ĢĻ˫Ʈřŗķ̮ŗœ̮˭ƎƜƐĖ̗Ɠ̮'œƖš̮ŗķŚğŘĻ̮̩ėƕŘč̮ŀƮŘƮŔƌƋƜŁ̮ƕ̮˫Ɠġ̮ŕ̮ƒ̗Ɠ̮ŘŲƏ̮řķ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ġ˫Ɠ̮̮ ƕ̮'œƖš̮ƒłŽŘğ̮̩ŘƔĻ̮ƍ˫ŶžƏ

ķ̮˭ŀƮ˫ƔƏ̮ŗœƒ̮Ļ̮ƕ̮Ĺ˫ŒłƏ̮̩ ėƕŘč̮ƍķŘƮŔƌ̮ġŗ˫̗ğŗ˫ěġŕ̮ŔƜƮ˫Ł̮œŗƖƌ̮ġ˫ƓœŘěŗ˫ě̮ś˫ŝķ̮ŘĻ̮̮˫Ɠ̮̮ řķ̮ĢļƜěŘŁ̮ś˫ŝķ̮ŘĻ̮Ĺ˫ŦłƏķ̮ġ˫ŉ̮ƒĻ̮ƕ̮ĢƉťķ̮ƍ˫ŶžƏ
ş̮ƕŗƋ̮Ɯ̗ŦŁ̮ġ˫Ɠ'œŘƜğ̮ĿŗƖť̮ĢƏķŘļŉ̮ƕ̮ġķŘļŉŘƜŹ̮ƒŦő˫š̮ŔƐĕ̮ġŘƜğ ̮̮ ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġŘĻƕķ̮ƕ̮œŗķœ̮ĢƏķƖŒ̗Ɠ̮ƋƓ̮ġŘŲƏ̮Ŀ˫ƜĻœķ̮˫Ļ̮ňƮ˫łƏ̮ƎƮķ
̓˳˱˲˱ķŗ˫Ĝ̗Ɠ̮ƕ̮ŀƐƈŔƮŘĻ̮ƕ̮̮̒̓ƍ˳˱˲˹ƍ̮ī̮ŘĻ̮ŚƜƏ̮̒'̮ŔƐłšķœ̮ŔƜěĮŁ̮˫Ɠ 

V ̮̆œƖļƔĻ̮ġ˫łŝķŗ̮ŗœ̮̩ ėƕŘč̮Ŕļŝ̮ŀƮŘƮŔƌ̮̩ ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ġ˫ƓĢƌ̮œ˫ƔƐŢƜč̮̅˰œƖš ̮Ŀ˫ŵƤŭķ̮ŋƖũƕ̮ƕ̮ŀƜŽ˫žš̮ŠƮķŚŽķ̮ġķŘĻ
ƒ̮ĵķŗķƒƌ˫ƏŘĻ̮ŗœ̮̩Ŕšƍ˫ƌř˫ŝ̮ƕ̮ġŚƮŗ'œƖš̮̩œ˫žłŝķ̮Ŀ˫ŭ˫ļŁŗķ̮ƕ̮Ŀ˫ŵƤŭķ̮ġŗƕ˫ƐŽ̮ġ˫ƓŗķŚĻķ̮řķ̮̩ėƕŘč̮ĢƓœ Ż˫žš̮ġķŘĻ̮̮˫Ļ̮ġř˫ŝ̮̮ ŀƔŉ̮˫ƌŘŽŗ˫ě

ƒ̮ŉƖŁ˫Ļ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƒƌ˫ƏŘĻ̮ƕ̮œŘƜğ̮ĿŗƖť̮Ř̗łŞƌ̮Ŀ˫ŞƉŉ̮̩ėƕŘč̮œƕŔŎƌ̮ƀƜƁœ̮ƎƜƜŶŁ̮ęƖě'ŔƏƖš̮ĢƏ˫ŝŗ̮řƕŗ̮ƒĻ̮̩ėƕŘč̮ĹƖŦƌ̮ĿķŘƜƜźŁ̮ƒĻ
̓˳˱˳˱̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ƍ˫̗čƖě̮ƕ̮̒˳˱˲˸'̮ŔƏœŘě̮̩ŗ˫šķ̮˫ƓœŘěŗ˫ě̮ƎƮķ̮ŀƜ̗Ɠķ̮ƒĻ̮ġŘŲƏ̮Ŀ˫ƜĻœķ̮ŗœ̮ŚƜƏ̮̒ 

V Ɗ̮˫ŲƏ̮ŀšķŔƔĠƏ̮ƕ̮ŗķŘƂłŝķ̮̆œƖļƔĻ̮ġ˫łŝķŗ̮ŗœ̮̮Ģƌ̮œ˫ƔƐŢƜč̮̩̅ėƕŘč̮ŀƮŘƮŔƌœƖš̮̮̮̮ ŗœ̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ƋłŞƜŝ̮ġř˫ŝŔƐłŞƌ̮ƕ̮ĢōķŘŭ
ƒƮƕŗ̮˭ġŔƐƮķŘŽ̮ġ˫ƓŗķœƖ̗Ə̮ĺƈ˫Ɓ̙̗ŶƈķŗƖłŝœ̮ƕ̮˫ƓŀƌŘŽ̮˭˫Ɠĺƈ˫Ɓ̮ƕ̮ŀőķƖƐĜƮ̮ġ˫Ɠœ̮ŘƜğ̮ĿŗƖť̮̮œŗķŔƏ˫łŝķ̮ġ˫Ɠ. 

V Ģƌ̮œ˫ƔƐŢƜč̮̩ėƕŘč̮ŀƮŘƮŔƌ̮ŘłŽœ̮ŀő˫ŝŘƮř̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮ĢōķŘŭ̮ġ˫łŝķŗ̮ŗœƜŝ̮ŗķŘƂłŝķ̮ƕ̮ƒŶŝƖŁ̮œƖšƋłŞ̮̮ ŀƮŘƮŔƌ̮ĢŁ˫ŵƤŭķ̮ġ˫Ɠ
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