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A Study of Introducing Consortium Blockchain into Electronic 
Official Document Interchange Mechanism 

Su, Pin-Chang  Liu, Ting-Hsuan  Hsieh, Wan-Chen* 

Department of Information Management, National Defense University, 7DLZDQ, 5�2�&� 

Abstract 

With the rapid development of the Internet, the electronic official document interchange 
system breaks the constraints of time and space. It can greatly reduce the time and manpower 
cost of official document interchange process. However, in the process of document 
interchange, the centralized servers for the system and a reliable third-party organization still 
need to be constructed. If the equipment has a single point of failure, it will lead to system 
instability and affect document storage. In addition, when data is abused or misused, it is also 
necessary to rely on third-party organizations to perform dispute arbitration operations. This 
research introduces blockchain and smart contract into the electronic official document 
exchange mechanism and deploys smart contract programs in the Blockchain. It can complete 
user registration with the certificate center through smart contracts and verify the identities of 
documents senders and recipients. Finally, it automatically executes electronic official 
document interchange. The specific contributions of this research are briefly described as 
follows: (1) Through the public and private keys generated by the self-authentication 
mechanism, system users can verify the correctness of the public key by themselves to prevent 
tampering and reduce third party involvement. (2) Automatically resolve transaction conflicts 
through smart contract functions to reduce the participation of third parties. (3) The records of 
electronic official document interchange are distributively stored in each node of the blockchain 
to achieve the purpose of decentralization to ensure the security and integrity of the data. 

 
Keywords: Blockchain, Smart Contract, Official Document Exchange System, Self-

Certification 
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ஒ཮Ꮴठᇡ᛾คݤ຾Չ฻ୢᚒǴҭሡ઻຤ၗྍϷᓯӸޜ໔ٰᆅ౛ߎᢄҞᒵϷᏧ᛾Ƕ 
Ծ຀ᔕ೤ჾр౜ࡕǴޗ཮໒ۈᜢݙ୔༧᜘ޑჴሞᔈҔǴவߎᑼ཰ډඵችӝऊǴளа

ᡣ٬Ҕޣ຾ՉѐύЈϯޑҬܰǴόѸӆһᒘಃΟБᐒᄬǴЪڀഢόёᘺޑׯ੝܄Ƕ୔༧

᜘़ғрόӕᜪࠠޑ᜘а಄ӝሡ؃ǴٯӵϦԖ᜘ǵدԖ᜘ᆶᖄ࿉᜘Ǵᖄ࿉᜘่ӝϦԖ᜘

ᆶدԖ᜘ޑ੝܄Ǵஒ೽ϩϿኧୖޑᆶޣຎࣁᡍ᛾ޣǴόႽϦԖ᜘ӵԜ໒ܫ೸ܴǴҺՖΓ

೿ёаᡍ᛾୔༧ǴΨόႽدԖ᜘ӵԜ࠾ഈǹԶᖄ࿉᜘ёаᡣ೚ӭԖሽॶ܈ᐒஏޑၗ਑Ǵ

ό໪Ϧ໒ϩ٦Ǵᙖҗ೛ୖۓᆶޣ៾ज़Ǵᗉխၗૻኪ៛ǴՠΞӕਔڀഢ୔༧᜘ѐύЈϯϷ

ၗ਑όёᘺޑׯ੝܄ǶӢ୔༧᜘ڀഢѐύЈϯǵଯࡋӼӄϷόёᘺޑׯ੝܄Ǵ٠Ъૈዴ

ࢪኧՏϯǴኻ۬ࡹ຾ߦૈೌמ୔༧᜘ࣁΠ໺ሀǴኻ࿉ᇡݩރޑၗ਑ӧӼӄߥ 105ঁಔᙃ
ӧ 2019 ԃᛝ࿿уΕȨ୯ሞӅߞ୔༧᜘ᔈҔڐ཮ȐInternational Association for Trusted 
Blockchain Applications, INATBAȑȩǴය೚೸ၸڐ཮ಔᙃޑԋ঩Ǵа୔༧᜘ၲೌמԋϦ
໒೸ܴǵёߞҺޑᔈҔኳԄǶ 
ҁࣴ׆زఈճҔ୔༧᜘ѐύЈϯǵϩණԄ஦ҁϷόёᘺޑׯ੝܄Ǵׯ๓౜ՉႝηϦ

ЎҬඤس಍ޑ໣ύԄᆅ౛॥ᓀǴҗܭ୔༧᜘΢ၗ਑όёᘺׯǴёᗉխႝηϦЎҬඤइᒵ

ό೏܍ᇡ܈ᎁډଵ೷ǴቚуځёࡋߞǹԜѦǴࣁफ़ե౜ՉႝηϦЎҬඤس಍ჹܭᏧ᛾ύ

Ј٩ޑᒘ܄Ǵ٠෧ᇸߎᢄᆅ౛ॄᏼϷၲډόёցᇡ܄Ǵ᝵ߏࠔ฻Ȑ2014ȑගр୷ܭᐍ༝
Ԕጕϐஏዸس಍Ǵٰ೛ीϷჴբڀԖԾךᡍ᛾ૈΚϐ PKIࢎᄬǴନΑёаዴߥᏧ᛾ύЈ
ӧຏн໘ࢤόૈଵ೷ҔЊޑϦᢄǴΨёаफ़եჹᏧ᛾ύЈ٩ޑᒘࡋǶ೸ၸගр΋঺Ȩа

ᖄ࿉᜘ᏤΕႝηϦЎҬඤᐒڋϐࣴزȩǴаය೸ၸᖄ࿉᜘୺ՉႝηϦЎၗ਑Ҭඤբ཰Ǵ

ᏤΕඵችӝऊϷԾךᇡ᛾ᐒڋǴ٠ճҔᐍ༝Ԕጕуஏس಍ࡌҥӼӄǵֹ๓ޑᐒڋǴჴ౜

Ծ୏ϯբ཰ࢬำǴዴسߥ಍ࢬำ҅ޑዴ܄ǴᗉխϦЎᎁډᠷࢂ܈ڗଵ٬ߵҔޣǴ୤Ԗӝ

୔༧᜘ޑڋϦЎҬඤइᒵ೿ёа೸ၸ೚ёޑԖ܌ளႝηϦЎǹԜѦǴڗωૈޣЎڙޑݤ

इᒵǴε൯फ़եਔ໔ǵڗӸޑҬඤၗ਑ࢗ಍ѳᆵଓسӸǴค໪һᒘಃΟБၠᐒᜢၗૻߥ

ɡ 3ɡ
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ΓΚϷނΚԋҁǴЪӧค໪аಃΟБၠᐒᜢၗૻس಍ѳᆵϟΕϐ߻ගΠǴёှ،ၗ਑Ҭ

ඤߞҺޑᜤᚒǴ٬ϩණ٬ޑҔၲޣԋӅ᛽Ƕ 

ΒǵЎ᝘௖૸ 

ҁകගраᖄ࿉᜘ᏤΕႝηϦЎҬඤᐒڋϐࣴزǴ٠ϟಏȨႝηϦЎس಍ว৖౜ݩ

ȩǵȨ୔༧᜘ೌמȩǵȨஏዸᏢೌמȩϷȨႝηϦЎس಍࣬ᜢϐࣴزȩ฻ࣴز᝼ᚒǶ 
2.1ႝηϦЎس಍ว৖౜ݩ 
௢୏ႝηϯߦ۬ࡹ຾ϦЎҬඤس಍ࢎޑᄬፓ᏾Ǵך୯ႝηϯ۬ࡹว৖ϩࣁ 5ঁ໘ࢤ

ȐՉࡹଣࣴزว৖Եਡہ঩཮Ǵ1997ȑǴԶӚ໘ႝޑࢤηϯ۬ࡹว৖ჹܭϦЎҬඤس಍
೿Ԗख़εޑቹៜǶԾ 1998ԃԿ 2020ԃႝηϯޑ۬ࡹ 5ঁख़ा໘ࢤᐕำǴႝηϦЎس಍
Ψவಃ 1ж߻ޑ࿼Ҭඤೀ౛ᏔȐFront End Processor, FEPȑǵಃ 2жޑ႔ၰس಍ȐGatewayȑǵ
ಃ 3жၠ႔ၰϷᗺჹᗺҬඤس಍ǵಃ 4жޑಖᆄҔЊҬඤس಍ȐeClientȑډಃ 5жޑϦ
ЎԏวኳಔфૈȐjAgentȑ೿ӧس಍ࢎᄬׯॠᐕำύ೴؁൚ۓᛙڰ୷ᘵȐഋऍᆺᆶ݅ځ
ጄǴ2020ȑǶ 
ླྀઽྼȐ2019ȑᇡႝࣁηϦЎҬඤس಍ޑϩቫᆅ౛ǵϩණԄ໣ύࢎᄬٰᇥǴҬඤύ

ЈॄೢᗄΠᐒᜢႝηϦЎҬඤπբǴёᡣႝηϦЎҬඤᐒڋၮբϐፄᚇࡋǴᆢ࡭ё௓ڋ

НྗȐᔼၮԋۓӧ΋࡭಍ၮբਏૈԵໆȑǴЪૈᡣႝηϦЎҬඤᔼၮኳԄᆢسጄൎȐޑ

ҁԵໆȑǴЪӧԜࢎᄬޑၮբΠǴѝाҬඤύЈࡺምǴஒ཮ቹៜ၀೽཮ǵᐒᄬϷ܌ឦᐒ

ᜢϐϣǵѦ೽ႝηϦЎҬඤᐒڋϐёҔ܄ǴӸӧ໣ύԄس಍ൂޑᗺࡺምቹៜ᏾ᡏႝηϦ

ЎҬඤس಍ޑ॥ᓀǴќӢೌמज़ڋǴ౜ՉҬඤس಍ޑӦ֟ᛛཥቚᆶ౦୏բ཰Ǵόճܭၗ

਑ջਔ׳܄ཥǴ֡໪೸ၸҙፎࢬำЪ࿶ၸЬᆅᐒᜢቩਡ຾ՉȐഋऍᆺᆶ݅ځጄǴ2020ȑǶ 
2.2୔༧᜘ೌמ 

SzaboȐ1994ȑ२ԛගрඵችӝऊۺཷޑǴ٠ஒۓځကࣁǺȨ΋ঁඵችӝऊࢂ΋঺а
ኧᏵ׎Ԅۓက܍ޑᒍǴх֖ӝऊୖᆶޣёаӧӝऊ୺Չ೭܍٤ᒍڐޑ᝼ǶȩSzabo ۓु
ඵችӝऊޑ୷ҁၮբচ౛Ǵ࣬ၨܭ໺಍ࠨऊǴඵችӝऊڀഢ׳ଯޑӼӄ܄ǴΨૈफ़եҬ

ܰԋҁǴࢂ΋ᅿԾ୏ϯӝऊǶ 
WoodȐ2014ȑว߄аϼ֝໳ҜਜǴ٠ᇥܴӧаϼ֝س಍ύǴගٮ΋ঁѐύЈϯޑа

ϼ֝຀ᔕᐒȐEthereum Virtual Machine, EVMȑǴԶӧԜ຀ᔕᐒϣ೽ၮՉӝऊжዸǴᆶѦ
೽ֹӄ႖ᚆǴ؂΋ঁ࿯ᗺ೿཮೸ၸаϼ֝຀ᔕᐒٰ୺ՉඵችӝऊޑၮᆉǴԶ٬Ҕ Solidity 
ำԄᇟۓقကඵችӝऊޑೕ߾చҹǴӆ࿶ጓ᝿ࡕᙯඤࣁаϼ֝຀ᔕᐒёа୺ՉޑำԄዸ

ǴࣁԜ൚ۓඵችӝऊ໒วޑ୷ᘵǶаϼ֝ඵችӝऊ೸ၸѦ೽ᏱԖ஦ЊวଆҬܰǴ໺ଌ࠼

Њᆄ࿯ᗺڥћڄޑኧϷୖኧǴӧ܌Ԗޑ࿯ᗺௗԏډ೭฽ҬܰࡕǴӆவ୔༧᜘ύ᠐ڗςᓯ

ӸϐඵችӝऊၮՉำԄǶҗܭඵችӝऊӧ࿶ၸҁӦ EVMၮᆉࡕǴӆᆶځд࿯ᗺޑၮᆉ
่݀ϕ࣬ᡍ᛾೯ၸࡕǴω཮ஒ่݀ቪ຾୔༧᜘ύǴӢԜඵችӝऊёа෧ϿΓࣁᏹբޑᄄ

ᆄǶ 
ᆕ΢܌ॊǴඵችӝऊёа౛ှࣁ΋ঁԾ୏୺ՉႝޑတำԄǴѬૈԾ୏ௗԏϷ୺ՉѦ

೽ࡰޑзǴඵችӝऊޑϣ৒ࣣࣁϦ໒೸ܴǴஒඵችӝऊวթډ୔༧᜘΢ࡕǴ܌ԖΓ೿ค

ඵችӝऊ཮ྣ๱ޑ΢᜘ߥǴ٠ዴ܄Ӽӄޑ٬ඵችӝऊᏱԖཱུଯ܄ำԄǴԜ΋੝ځׯ׳ݤ

ஏዸᏢೌמ

ɡ 4ɡ

୾٪ᆔ౪ᏱൣȁಒѳΫϳڣȁಒΚ෉ȁϜ๽Җ୾ΚΚѳԒϥУ
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୔༧᜘ೌמ

 
 

ഢѤεϡનǺӝऊЬᡏǵኧՏᛝകǵӝऊచීϷѐڀԄᡄᒠԾ୏୺ՉǶඵችӝऊ೯தڄ

ύЈϯѳѠǶඵችӝऊЬᡏӸӧωૈ୺Չڗ܈੃ӝऊύ܈୍ܺޑ୘ࠔǴҬܰ୺Չޑၸำ

ύ໪ճҔୖᆶدޑޣᢄ຾Չᇡ᛾Ǵ྽ඵችӝऊύޑำԄచҹ೏᝻วਔǴஒ཮Ծ୏௢ଌډ

Ǵωૈԋфࡕ࿯ᗺ຾Չᛝ࿿ᇡ᛾ǴᕇளӅ᛽ޑӚϩණޑᄊǴ٠࿶ၸ୔༧᜘΢ރޑᡍ᛾ࡑ

୺ՉඵችӝऊǴ٠Ծ୏ֹԋҬܰȐֆ᎒ᆶቅᏤǴ2018ȑǴඵችӝऊၮբচ౛ӵკ 1Ƕ 

კ 1 ඵችӝऊၮբচ౛ 
ၗ਑ٰྍǺֆ᎒ᆶቅᏤȐ2018ȑ!

!

୔༧᜘ᆛၡӢځ௤ϒᆛၡҔЊޑ៾ज़ϷύЈϯޑำࡋৡ౦ё୔ϩΟᅿᜪࠠǺϦԖ

᜘ǵدԖ᜘Ϸᖄ࿉᜘ǶϦԖ᜘ࢂҺՖΓ೿ૈୖᆶӅ᛽ၸำک᝻Ϸၗૻޑ୔༧᜘ǴӢԜ

ёа೏ຎࣁȨֹӄѐύЈϯȩǹԶدԖ᜘ֹࢂӄدԖޑ୔༧᜘Ǵҗ੝ۓಔᙃ܈ᐒᜢ௓

ᆅቪΕ೚ё៾ޑ୔༧᜘ǴҭёҺཀज़ڋ᠐ڗ៾ज़ϐำࡋǴҗܭ࿯ᗺ໔ڀଯߞࡋҺǴё

௨ନ࿯ᗺϕ࣬ᡍ᛾ϐҬܰၸำǴගଯҬܰೲࡋǴЪԋ঩ሡा຾Չيϩᇡ᛾Ǵफ़եൾཀ

Ǵᖄ܄੝ޑڋϦԖ᜘ӭ࿯ᗺӅ᛽ᐒ࡭Ǵӕਔᆢ܄دᗦޑԖ᜘دԖߥࣁǶ܄ёૈޑᔐװ

࿉᜘ջٿࢂᅿ୔༧᜘ޑషӝǴࢂҗऩυᐒᄬޑ࿯ᗺӅӕୖᆶϷᆅ౛୔༧᜘Ǵ؂ঁᐒᄬ

೿ၮՉ๱΋ঁ܈ӭঁ࿯ᗺǴѝϢ೚س಍ϣόӕޑᐒᄬ຾Չ᠐ቪᆶวଌҬܰၗ਑Ǵ٠Ӆ

ӕ૶ᒵҬܰኧᏵȐ᜘ಞғǴ2022ȑǴځ೸ܴکѐύЈϯำࡋԖ܌ज़ڋǴ୔༧᜘ᜪࠠК
ၨӵ߄  ҢǶ܌1

߄ 1 ୔༧᜘ᜪࠠৡ౦߄ 

 
2.3 ஏዸᏢೌמ 

୷ܭϦ໒ߎᢄஏዸس಍يޑϩᡍ᛾ǴࢂҞ߻ၨࣁදၹᔈҔЪԋዕޑᇡ᛾ᐒڋǶ

GiraultȐ1991ȑԃගрԾךᇡ᛾Ϧ໒ߎᢄஏዸس಍Ƕӧ௤៾໘ࢤǴ٬Ҕޣ཮ୖᆶᏧ᛾ύ
ЈϐϦᢄीᆉǴЪᏧ᛾ύЈޑᏧ᛾཮ϣ൪٬ܭҔޣϦᢄύǴᡣځд٬ҔޣᙖԜᡍ᛾၀٬

ҔޣϦᢄ҅ޑዴ܄ǴЪدᢄࢂҗӚ٬ҔޣԾՉࡌҥǴӢԜᏧ᛾ύЈคݤள٬ޕҔدޣᢄǴ

ёᗉխౢғᏧ᛾ύЈޑଵ٬ߵҔޑޣёૈ܄Ƕӧᡍ᛾ၸำύǴ٬ҔޣӃճҔԾρدޑᢄ

໨Ҟ ϦԖ᜘ ᖄ࿉᜘ دԖ᜘ 

ୖᆶಔԋ ҺՖ࿯ᗺ ӭঁಔᙃ܈ᐒᄬ ੝ۓಔᙃ܈ᐒᄬ 

 ϩ᛽ձ ୓Ӝ ё᛽ձ ё᛽ձي

៾ज़ ໒ܫԄ᎙ំǵጓቪ ࿶௤៾ωૈጓቪ܈᎙  ំ ࿶௤៾ωૈጓቪ܈᎙  ំ
 ե ύ ଯ ࡋҺᆶӼӄำߞ

ѐύЈϯำࡋ ѐύЈϯ ೽ϩύЈϯ(১) ೽ϩύЈϯ(ம) 

К੝ჾǵаϼ ٯҢࠠڂ  ֝ HyperledgerǵR3 ಔᙃϣ୔༧᜘ 

ᄬӭঁୖࡌ
ᆶޑޣӝऊ

ஒඵችӝऊ
ᓯӸӧ୔༧

᜘

ำԄచҹ᝻
ว

ᡍ᛾ᆶӅ᛽
٩ඵችӝऊ
చීԾ୏୺
ՉҬܰ
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ᡍ᛾Ϧᢄϐ҅ዴ܄Ǵᡍ᛾҅ዴࡕǴӆаدᢄᆶ೯ૻБϐϦᢄ຾Չߎᢄڐ᝼Ƕ 
GiraultȐ1991ȑගрϦ໒ߎᢄஏዸس಍ΟঁቫԛޑӼӄ฻ભǴځύ฻ભ 3ջࣁԾך

ᇡ᛾Ϧ໒ߎᢄஏዸس಍Ǵځёफ़եس಍΢Ϧᢄޑᆅ౛ǵीᆉᆶᓯӸ΢ޑ॥ᓀϷԋҁȐఉ

ᄪণǴ2012ȑǴڀഢၨଯޑӼӄ܄ǵၨեޑᆅ౛ॄᏼϷ຾Չيϩᇡ᛾ޑଯਏ౗੝܄Ǵ੝
ձ፾ӝᔈҔӧᗺჹᗺᆛၡ܈คጕᆛၡޑᕉნȐच୯ཥǴ2001ȑǶഋЎரȐ2012ȑගр୷
ǴջࢤຏнᏧ᛾໘ޣǴӧ٬ҔݤБڋ௓ڗᒿᐒङхᜤᚒϷᐍ༝Ԕጕᚆණჹኧϐ୏ᄊӸܭ

௦ҔԾךᇡ᛾Ϧ໒ߎᢄᐒڋǴڀځ٬ഢၨଯޑӼӄ܄Ϸਏ౗ǴԶֺޱەȐ2018ȑԃҭа
୯ैႝࢌတծ්س಍ٯࣁǴаᐍ༝ԔጕԾךᡍ᛾ᐒڋǴ೛ीڀଯё᎞ࡋϐӸڗ௓ڋǴа

மϯيϩᡍ᛾ᐒڋǴԶէ৥ሺȐ2020ȑԃаኧՏϣ৒ႝηЍбٯࣁǴᙖҗᐍ༝ԔጕԾך
ᡍ᛾ᐒౢڋғϦǵدᢄǴୖۓڐ٬ᆶޣёܭҬܰය໔຾Չيϩᡍ᛾ϷኧՏ୘ࠔуஏǶ 
2.4 ႝηϦЎس಍࣬ᜢࣴز 

ႝηϦЎҬඤس಍ҔЊ఼ᇂӚભ۬ࡹᐒᜢȐᄬȑǵϦљҾ཰ϷΓ҇ಔᙃიᡏǴّԿ

2021 ԃۭЗҔЊኧςၻ 35,000 ঁǴҔЊ໔ᆛᆛ࣬ೱǵ৲৲࣬ᜢǴ຾ՉϦЎҬඤբ཰Ǵ
୯ৎᜢᗖၗૻ୷ᘵ೛ࣁଣҭஒϐયࡹคன࿼ᅪǴՉࢂ׳܄ख़ाޑࡼҥၗૻӼӄமϯ௛ࡌ

ගϲۓȐCritical Information Infrastructure, CIIȑϐ΋Ǵᔞਢֽၗ೯ӼӄೢҺ฻ભҭਡࡼ
ࣁ AભǴځـىჹ۬ࡹၮբޑख़ा܄Ȑߋ๸ఘᆶ݅ځጄǴ2020ȑǶฅԶǴӧس಍ၮՉޑ
ၸำύϝՔᒿ๱ፏӭၗӼፐᚒϷࡷᏯǴΠ߄༼᏾߈ 3ԃӚࣴزᏢޣଞჹႝηϦЎس಍܌
଺ϐ࣬ᜢࣴزǴ၁ӵ߄ 2Ƕ 

߄ 2 ႝηϦЎس಍࣬ᜢࣴزӈ߄ 

 
ԜѦǴ߈ԃٰ೚ӭ୯ৎ҅၂კᔈҔ୔༧᜘ׯೌמޑ๓ᙴᕍ଼ߥǵߎᑼᔈҔǵ୷ᘵ೛

ၮբǴаගޑ۬ࡹᔈ᜘ྉྍ฻ጄᛑǴ຾ԶமϯኧՏٮǵኧᏵᆅ౛Ϸػǵၗౢᆅ౛ǵ௲ࡼ

ϲၮբਏ ȐૈClavin et al., 2020ȑǶך୯Չࡹଣܭ 2019ԃਡۓȨඵች۬ࡹ௢୏฼ౣीฝȩǴ
୏ǵ୍ܺેמȨࣽ࡭ޚᔈ۬ࡹᇙϯ҇ғ୍ܺǴջा؃࠼ᏤΕמύ௢୏ϐ฼ౣǺബཥࣽځ

চΚȩচ߾Ǵബཥ୍ࠠܺ҇ࣁ۬ࡹᄊǴׯ೷୍ܺ۬ࡹҾ཰ኳԄǴуೲ۬ࡹၮբਏ౗Ǵ๓

ҔΓπඵችǵ୔༧᜘฻ೌמǴׯ๓۬ࡹၮբำׇǴᆫข۬ࡹܭϣ೽ᆅ౛ϐᔈҔǶ 
Ꮲޣഋऍᆺᆶ݅ځጄȐ2020ȑගр҂ٰ୔༧᜘ᏤΕཥ΋жҬඤس಍ޑёՉ܄ǴࣁԵ

ໆҬඤس಍ޑၗ਑ߥៈሡ؃Ϸ٬Ҕޣᇡ᛾Ӽӄ܄Ǵᔈа೚ёڋБԄᆅ౛٬Ҕޣ཮঩ǴЪ

ว߄ԃҽ ࣴزᏢزࣴ ޣϣ৒ 

2013ԃ चৎሎ 
ᒬրࣽמεᏢ 

ว৖рႝηϦЎϐЎҹ຾ՉኧՏᛝӜЪԖуஏϷှஏфૈޑ
ϦЎᆅ౛س಍Ƕ 

2018ԃ ஭Ӻဂ 
ᆵ᡼ࣽמεᏢ 

೸ၸᖄ࿉୔༧᜘ٰೌמޑᡣҾ཰໔ࢂޣ܈Ҿ཰ϣޑᔞਢҬඤ
ᐒֹ׳ڋ๓Ǵᙖҗ୔༧᜘ޑ੝ှ܄،а۳ύЈϯࢎᄬޑલᗺ
аϷ೸ၸ Quorumޑၗ਑ᗦدೀ౛ǴዴߥѝԖ࣬ᜢڙޑЎޣё
аԏډҬܰၗ਑ǴߥምҬඤᚈБޑᗦدǶ 

2019ԃ ೾ᓉ◖ 
୯ٛεᏢ 

аᐍ༝Ԕጕஏዸس಍ࣁ୷ᘵǴϷڀԾךᇡ᛾ᐒڋϷᒿᐒङх
ஏዸس಍ᆅ௓ႝηϦЎس಍ϣஏҹϦЎϐӼӄ܄Ƕ 

2019ԃ શಏֻ 
୯ٛεᏢ 

ஒ୯ै౜ՉႝηϦЎೀ౛ᆶ໺ሀࢬำޑ১ᗺϷЎҹ௓ᆅޑӼ
ӄલѨǴᔈҔኧՏੌНӑ൪ΕೌמǴϩᒣႝηϦЎϐ੿ჴ
 ಍ᆢၮϐЎҹӼӄᆅ௓БԄǶسǴၲԋ܄

ΟǵҬܰۓڐ೛ी

ɡ 6ɡ
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ႝηϦЎس಍࣬ᜢࣴز

 
 

Ҭඤس಍Ӧ֟ᛛᔈ௦Ҕᖄ࿉᜘ኳԄǴᙖԜၲډၗ਑ϩණߥӸЪᗉխൂᗺࡺም܌Їวୢޑ

ᚒǴԶ؂΋Տ٬Ҕޣ೿ёڗள٠ᡍ᛾୔༧᜘ϣ৒ޑၗ਑Ǵаዴځߥၗ਑೸ܴϷё᎞܄Ǵ

ှ،ၗ਑ջਔୢޑ܄ᚒǴќ౜Չس಍໻ૈ೸ၸӦ֟ᛛᆢៈᐒᜢගٮ՘᛾ၗ਑ǴऩуΕ୔

༧᜘ೌמǴ҂ٰё࿶җϦ໒೸ܴಃΟБᇡ᛾Ǵගଯၗ਑ёࡋߞǴ٠ӕਔफ़ե໣ύԄᆅ౛

 ᆢៈԋҁǶޑ

ΟǵҬܰۓڐ೛ी 

ҁࣴزගрҗаϼ֝ඵችӝऊࡌ܌ᄬϐѐಃΟБЪڀၗ਑ᗦدϐႝηϦЎҬඤڐ

চࠠǴஒୖᆶ୔ࣁ௦Ҕᖄ࿉᜘زा؃Ǵҁࣴޑϩᡍ᛾ي಄ӝႝηϦЎҬඤϐࣁ೛ीǴۓ

༧᜘ޑᏧ᛾ύЈǵวЎޣǵڙЎޣϷᆅ౛ѳѠࣁӚঁ࿯ᗺǴӅӕᆢៈ୔༧᜘ޑϩණԄ஦

ҁǴЪӢ୔༧᜘όёᘺׯၗ਑ޑ੝܄ǴёගϲႝηϦЎҬඤس಍ޑёࡋߞǴаΠஒᇥܴ

ҁࣴ܌زගрϐႝηϦЎҬඤس಍ࢎᄬϷځၮբࢬำǶ 
ҁࣴزҬܰۓڐ୔ϩۈ߃ࣁǵຏнǵԏЎϷวЎ໘ࢤȐӚ໘ࢤ೛ीӵკ ҢȑǶ܌2

Ꮷ᛾ύЈॄೢಔᙃيϩᇡ᛾ǵӚᛝകϷᡍ᛾ϐфૈǴ٠ჹႝηϦЎϷᗦدኧᏵ຾Չуှ

ஏǶඵችӝऊ୔ϩࣁ೽࿿Ϸ୺Չٿ೽ϩǴӃஒඵችӝऊำԄ೽࿿ډ୔༧᜘ᆛၡύᓯӸǴ

ӆ࿶җඵችӝऊڥޑћǴჴ౜୔༧᜘ᆛၡύϦЎҬඤᆅ౛ޑфૈǴҁЎЬाҗঁٿඵች

ӝऊಔԋǴϩࣁԏЎඵችӝऊܴ݁ܵܥϷวЎඵችӝऊܵ݁ܵܥǴځύܴ݁ܵܥх֖Ҭඤᆅ౛ܺܯǴ
Զܵ݁ܵ߾ܥх֖ᔞਢᆅ౛ܯܨϷҬඤᆅ౛ܺܯǶԏวЎж౛୍ܺܵݐ݊݁݃ܣх֖ԏЎж౛୍ܴܺܵݐ݊݁݃ܣϷวЎж౛୍ܺܵܵݐ݊݁݃ܣǴႝࣁηϦЎҬඤϐख़ाفՅǴॄೢک୔༧᜘࿯ᗺྎ
೯ᆶԏวЎբ཰ǴӕਔॄೢஒϦЎҬඤᔞਢᓯӸԿᔞਢᆅ౛୔Ƕ୔༧᜘ᆛၡࢂ΋ঁҗӭ

БୖᆶЪӅӕᆢៈޑϩණԄኧᏵ৤Ǵ೸ၸϩණԄ࿯ᗺǵόёᘺޑׯஏዸس಍ϷӅ᛽ᐒڋ

฻ೌמǴس٬಍ڀԖၨଯϐӼӄ܄ǴԶѐύЈϯޑ੝܄ёமϯႝηϦЎҬඤӼӄϷֹ᏾

 Ƕ܄

 
კ 2 Ӛ໘ࢤ೛ीკ 

ɡ 7ɡ
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3.1 ҬܰࢬำࢎᄬϷ಄ဦ 
ҁࣴزඵችӝऊ೛ीϐࢬำЬाϩۈ߃ࣁǵຏнǵԏЎϷวЎ໘ࢤǶӚ໘٬ࢤҔϐ

಄ဦୖኧǴӵ߄  ҢǶ܌3
߄ 3 ಄ဦୖኧᇥܴ߄ 

໨Ҟ ಄ဦ ᇥܴ 

1 
 ݎ݁ݏǵܷܥܤሻǵܥܵ݁ܵ ǵܥሺܴ݁ܵܥሻǵܵݐ݊݁݃ܣܵܵ ǵݐ݊݁݃ܣሺܴܵݐ݊݁݃ܣǵܵܣܥ

ϩձ߄ҢࣁᏧ᛾ύЈǵԏวЎж౛୍ܺȐԏЎಔ
ᙃǵวЎಔᙃȑǵඵችӝऊȐԏЎඵችӝऊǵว
Ўඵችӝऊȑǵ୔༧᜘ᆛၡǵ٬ҔޣǶ 

 ܥˣܵ݁ܵܥˣܴ݁ܵܯܨˣܯܺ 2
ϩձ߄ҢࣁҬඤᆅ౛ǵᔞਢᆅ౛ǵԏЎǵวЎޑඵ
ችӝऊǶ!

3 ܲ݇௫ǵ ௫ܹ 
Ꮷ᛾ύЈǵԏวЎж౛୍ܺǵวЎಔᙃǵԏЎಔ
ᙃϷ٬ҔޑޣϦᢄکᛝകǴځύݔжୖ߄ᆶيޣ
ϩǶ 

4 ܽ݀݀௫ 
Ѧ೽ᏱԖ஦ЊȐExternally Owned Account, EOAȑ
ϐՏ֟Ǵځύݔжୖ߄ᆶيޣϩǶ 

ᢄ݇ჹϦЎ�຾ՉуஏǵჹϦЎ�຾Չᚇ෣ߎ௞ሺ݀ሻǵhሺ݀ሻ ೸ၸܧ 5
ၮᆉǶ 

 ϯҬඤᆛၡǶۈ߃೽࿿ඵችӝऊǵ ݊݋݅ݐܽݖ݈݅ܽ݅ݐ݅݊ܫǵݕ݋݈݌݁ܦ 6

7 

 ሺሻݐ݊݁ݒܧܿ݋ܦ݁ݒ݁݅ܿ݁ݎ ሺሻǵݐ݊݁ݒܧܿ݋ܦ݀݊݁ݏ ǵ()ݐ݊݁ݒܧ݄݁݃݊ܽܿݔܧܿ݋ܦ ሺሻǵݐ݊݁ݒܧݐ݊݁݅݌ܴ݅ܿ݁ݕݎ݁ݑܳ ሺሻǵݐ݊݁ݒܧݐ݅݉ݎ݁ܲݎ݁ݐݏǵܴ݁݃݅()ݐ݊݁ݒܧ݀݁ݎ݁ݐݏܴ݅݃݁ ሺሻǵݐ݊݁ݒܧݎ݁ݐݏܴ݅݃݁
Γ঩ຏн٣ҹǵΓ঩ςຏнǵΓ঩ຏнԋфǵࢗ
၌ڙЎޣၗ਑ǵ᝻วϦЎҬඤǵวЎԋфǵ᝻ว
ԏЎ٣ҹ 

8 

 ሺሻݐ݊݁݅݌ܴ݅ܿ݁ݎ݂݁݅݅݀݋݉ ሺሻǵݎ݁݀݊݁ܵݎ݂݁݅݅݀݋݉ ሺሻǵݎ݁ݏܷݎ݂݁݅݅݀݋ǵ݉()ܣܥݎ݂݁݅݅݀݋ሺሻǵ݉ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋݉
ϩձज़ࣁڋѝԖԏวж౛୍ܺǵᏧ᛾ύЈǵ٬Ҕ
 ԏЎಔᙃёа୺ՉǶ܈ǵวЎಔᙃޣ

 Ꮷ᛾ύЈᏧ᛾ϷՏ֟ၗૻǶۓሺሻ ԏวЎж౛୍ܺ೛݀݀ܣܣܥݐ݁ݏሺሻǵ݇ܲܣܥݐ݁ݏ 9

ғᏧ᛾ൂౢࣁሺሻ ӧඵችӝऊύஒᏧ᛾ύЈՏ֟೛ҥܣܥݐ݁ݏ 10
ՏǶ 

 ћඵችӝऊ୺ՉຏнфૈǶڥޣ٬Ҕ ሺሻݐݎ݁ܥݎ݁ݐݏ݅݃݁ݎ 11

 ຏнΓ঩ϦᢄϷᏧ᛾ၗૻǶٮගܣܥ ሺሻݎ݁ݐݏܴ݅݃݁ݐ݁ݏ 12

 ݀݁ݐݏ݅ݔܧ 13
ϸ߾݁ݏςຏнԋ঩Ǵ݂݈ܽࣁ݁ݑݎݐᄊǴރຏнΓ঩ࣁ
ϐǶ 

 ݋݂݊ܫݐݏ݅ܮ 14
మൂǴх֖ϦЎӜᆀǵϣЎඔॊǵᔞਢᚇޣЎڙ
෣ॶǵڙЎޣጓဦǵวЎޣϷڙЎޣՏ֟ˤ 

 
 

ࢤ໘ۈ߃!

ɡ 8ɡ

୾٪ᆔ౪ᏱൣȁಒѳΫϳڣȁಒΚ෉ȁϜ๽Җ୾ΚΚѳԒϥУ



ҬܰࢬำࢎᄬϷ಄ဦ ߄ 3 ಄ဦୖኧᇥܴ߄Ȑុȑ 
໨Ҟ ಄ဦ ᇥܴ 
మൂޣЎڙҥࡌ ሺሻݐݏ݅ܮݐ݊݁݅݌ܴ݅ܿ݁݁ݐܽ݁ݎܿ 15
݋݂݊ܫݐ݊݁݅݌݅ܿ݁ݎ 16 ጓဦǵӜᆀǵϦᢄϷՏ֟ˤޣЎڙၗૻǴх֖ޣЎڙ

17 

 ሺሻܿ݋ܦ݁ݒܽݏሺሻǵܿ݋ܦ݀ܽ݋݈݌ሺሻǵܷܿ݋ܦ݁ݐܽ݁ݎሺሻǵܿܿ݋ܦݐ݌ݎሺሻǵ݁݊ܿܿ݋ܦݐ݌ݎܿ݁݀
ှஏᔞਢǵуஏᔞਢǵࡌҥวЎၗૻǵ΢໺ᔞਢǵᓯӸ
ᔞਢ 

18 
၌ᔞਢϐࢗЎൂՏǵڙ၌ࢗ ሺሻܿ݋ܦݐݏ݁ݑݍ݁ݎሺሻǵݏݏ݁ݎ݀݀ܣܿ݋ܦݕݎ݁ݑݍሺሻǵݐ݊݁݅݌ܴ݅ܿ݁ݕݎ݁ݑݍ APIՏ֟ǵፎ؃ᔞਢΠၩ 

ࢤ໘ۈ߃!3.2
ԏวж౛୍ܺ೽࿿ඵችӝऊܭ୔༧᜘ᆛၡ΢Ǵௗ๱೛ۓᏧ᛾ύЈϐՏ֟ǵϦᢄϷᏧ

᛾ၗૻȐӵკ 3ȑǶ 

კ  ൻׇკࢤ໘ۈ߃ 3

I1.!ۈ߃ϯƝ٬ҔޣஒԾൂيՏၗૻӸΕԏวж౛୍ܺޑ೛ۓᔞǴֹԋۈ߃ϯǶܷݎ݁ݏ ூ௡௜௧௜௔௟௜௭௔௧௜௢௡ሱۛ ۛۛ ۛۛ ۛۛ ۛۛ ሮ �ݐ݊݁݃ܣܵ � � � � � � � � Ȑ1ȑ 
I2. ೽࿿ඵૈƝӝऊԏวж౛୍ܺ೽࿿ඵችӝऊǶܵݐ݊݁݃ܣ ஽௘௣௟௢௬ሱۛ ۛۛ ሮ ��Ǻܥܤ ġ ġ ġ ġȐ2ȑ 
I3. ೛ۓᏧ᛾ύЈՏ֟ǵϦᢄϷᏧ᛾ၗૻƝԏวж౛୍ܺ೛ۓᏧ᛾ύЈՏ֟ǵϦ
ᢄϷᏧ᛾ၗૻǶ ܵݐ݊݁݃ܣ ՜ ሺܽ݀݀஼஺ǡܣܥݐ݁ݏ൫ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ܥܵ ܲ݇஼஺ǡ �஼஺ሻ൯ݐݎ݁ܥ !!!!!!!Ȑ3ȑ

I4. ᓯӸᏧ᛾ύЈՏ֟ǵϦᢄϷᏧ᛾ၗૻƝඵችӝऊᓯӸᏧ᛾ύЈՏ֟ǵϦᢄϷ
Ꮷ᛾ၗૻܭ୔༧᜘ᆛၡ΢Ƕ ܵܥ ՜ Ǻܽ݀݀஼஺ǡܥܤ ܲ݇஼஺ǡ !஼஺ݐݎ݁ܥ ġ ġȐ4ȑ 

ɡ 9ɡ
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3.3 ຏн໘ࢤ 
Ꮷ᛾ύЈϷຏнޣ೸ၸԾךᇡ᛾ᐒڋᄽᆉౢݤғ΋ಔϦǵدᢄჹǴӆၮҔ CA دޑ

ᢄᆶୖᆶޑޣϦᢄу΢ኧՏᛝകǴٰᇙբᏧ᛾ǶຏнޣၗૻஒᓯӸܭ୔༧᜘ᆛၡǴ٠᝻

วཥቚԋ঩٣ҹǶനࡕǴׯᡂΓ঩ӸӧރᄊǴֹԋຏнǴ٠ஒၗૻᓯӸܭ୔༧᜘ᆛၡ΢

Ȑӵკ 4ȑǶ 

კ 4 ຏн໘ࢤൻׇკ 

R1. ຏнƝ٬Ҕޣ೸ၸԏวж౛୍ܺڥћඵችӝऊຏнфૈǴගҬຏнՏ֟Ƕܵݐ݊݁݃ܣ ՜ ሺܽ݀݀௎௦௘௥ሻݎ݁ݐݏ݅݃݁ݎǺܥܵ Ȑ5ȑ 

R2. ᝻วຏн٣ҹƝඵችӝऊܵܥ᝻วΓ঩ຏн٣ҹǶ
! ! ܥܵ  ՜ �ݐ݊݁ݒܧݎ݁ݐݏ烉ܴ݁݃݅ܥܤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � Ȑ6ȑ 

R3. ගٮຏнΓ঩ϦᢄϷᏧ᛾ƝᏧ᛾ύЈ೸ၸ୷ܭᐍ༝ԔጕϐԾךᇡ᛾Ϧ໒ߎᢄ
ϦޣຏнୖᆶۓᢄǴ٠೸ၸඵችӝऊ೛دϦǵځҥࡌޣ಍Ǵᆶຏнϐୖᆶس
ᢄϷᏧ᛾ၗૻǶ ܣܥ ՜ ሺܽ݀݀௎௦௘௥ǡݎ݁ݐݏܴ݅݃݁ݐ݁ݏ൫ܣܥݎ݂݁݅݅݀݋Ǻ݉ܥܵ ௎ܹ௦௘௥ǡ  ௎௦௘௥ሻ൯      Ȑ7ȑܭܲ

R4. ᓯӸຏнΓ঩ϦᢄϷᏧ᛾Ɲᔠࢗຏн٣ҹރᄊǴऩރᄊ߾݁ݑݎݐࣁӣ໺၀Տ֟
ςຏнǴऩ߾݁ݏ݈݂ܽࣁᓯӸຏнΓ঩ϦᢄϷᏧ᛾ܭ୔༧᜘ᆛၡ΢Ǵ٠᝻วཥ
ቚΓ঩٣ҹǶ ܵܥ ՜ Ǻሺܽ݀݀௎௦௘௥ǡܥܤ ௎ܹ௦௘௥ǡ ௎௦௘௥ǡܭܲ ሻ   ġݐ݊݁ݒܧ݀݁ݎ݁ݐݏܴ݅݃݁ Ȑ8ȑ 

R5. ཥቚຏнΓ঩ୖࣁᆶޣǴׯᡂୖᆶރޣᄊࣁᖄ࿉ԋ঩Ɲᔠރ݀݁ݐݏ݅ݔܧࢗᄊǴ
ᄊރԏวж౛୍ܺёஒԋ঩߾݁ݏ݈݂ܽࣁ಍ԋ঩Ǵӵسࣁӣ໺ς߾݁ݑݎݐࣁᄊރ
ݐ݊݁݃ܣǶܵ݁ݑݎݐࣁᡂׯ ՜ �ሺܽ݀݀௎௦௘௥ሻ൯ݐ݊ݑ݋ܿܿܣ൫ܽ݀݀ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ܥܵ � � �       Ȑ9ȑ 

R6. ᝻วຏнԋф٣ҹƝᔠࢗԋ঩ࢂցςӸӧǴऩӸӧ߾᝻วຏнԋф٣ҹǶ�͸Ǻܵܥ ௜௦ா௫௜௦௧௘ௗሺ௧௥௨௘ሻሱۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛሮܥܤǺܴ݁݃݅ݐ݊݁ݒܧݐ݅݉ݎ݁ܲݎ݁ݐݏ� � � � � � � � � � � � � � � � � �   Ȑ10ȑ

ԏЎ໘ࢤ

烉
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ຏн໘ࢤ 3.4 ԏЎ໘ࢤ
٬Ҕޣ೸ၸԏЎж౛୍ܺ຾ՉԏЎբ཰ǴԶԏЎж౛୍ܺ೸ၸᅱ᠋ҬඤᆛၡڗӣϦ

ЎҬඤӦ֟Ǵ٠ஒᛝകϷᔞਢᚇ෣ॶ໺๏วЎж౛୍ܺҔаፎ؃ᔞਢΠၩǴวЎж౛ܺ

୍ᡍ᛾ᛝകаዴᇡԏЎж౛୍ܺيޑϩǴ٠ᡍ᛾၀ࢂځցࣁӝڙݤЎޣమൂԋ঩ǴԜ؁

ᡯёаᗉխيϩଵ೷ୢᚒǴᡍ᛾೯ၸࡕஒவ႖ᚆ୔ڗளҬඤᔞਢǴӆуᛝᔞਢᚇ෣ॶϷ

Ҭඤᔞਢӣ໺ԿԏЎж౛ܺ Ǵ୍࿶ᡍ᛾คᇤࡕǴӆаᚈБӅౢߎޑᢄှஏᔞਢȐӵკ 5ȑǶ 

კ 5 ԏЎ໘ࢤൻׇკ 

R1. ࢗ၌ڙЎޣమൂƝԏЎж౛୍ܺቶኞࢗ၌ڙЎൂՏǶ࢚࢔ࢋࢍ࡭ࡿࡾ ՜  ሻሻ Ȑ11ȑ࢕ࢌ࢔ࡵ࢚࢔ࢋ࢏࢖࢏ࢉࢋሺ࢚࢘࢔ࢋ࢏࢖࢏ࢉࢋࡾ࢟࢘ࢋ࢛ࢗሺ࢚࢔ࢋࢍ࡭ࡿ࢘ࢋ࢏ࢌ࢏ࢊ࢕࢓烉࡯ࡿࢋࡾ
R2. ᝻วԏЎ٣ҹƝԏЎඵችӝऊ᝻วԏЎ٣ҹǶܴ݁ܵܥ ௜௦ோ௘௖௜௣௜௘௡௧ሺ௧௥௨௘ሻሱۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛሮ ݐ݊݁ݒܧܿ݋ܦ݁ݒ݁݅ܿ݁ݎ烉ܥܤ Ȑ12ȑ 
R3. ڗளXMӦ֟ƝԏЎж౛୍ܺڗளϦЎҬඤՏ֟Ƕܴ݁ܵܥ ՜ ሻ൯  Ȑ13ȑݏݏ݁ݎ݀݀ܽܯሺ݄ܺ݁݃݊ܽܿݔܧܿ݋ܦݐ൫݃݁ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ݐ݊݁݃ܣܴܵ
R4. ࢗ၌ᔞਢᚇ෣ॶϷΠၩAPIՏ࿼ƝԏЎж౛୍ܺࢗ၌ᔞਢᚇ෣ॶϷAPIՏ֟Ƕ ܴܵݐ݊݁݃ܣ ՜ ሻሻ Ȑ14ȑݏݏ݁ݎ݀݀ܽܯሺܺݏݏ݁ݎ݀݀ܣܿ݋ܦݕݎ݁ݑݍሺݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ܥܴܵ݁
R5. ӣ໺ၗૻƝԏЎж౛୍ܺ೸ၸՏ֟ڗளᔞਢᚇ෣ॶϷAPIՏ֟Ƕܴ݁ܵܥ ՜ ሺ݄ሺ݀ሻǡ݄݁݃݊ܽܿݔܧܿ݋ܦݐ൫݃݁ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ݐ݊݁݃ܣܴܵ ሻ൯ Ȑ15ȑ݈ݎܷݐݏ݋ܪܽݐܽ݀
R6. уᛝᔞਢᚇ෣ॶƝԏЎж౛୍ܺуᛝϦЎᔞਢᚇ෣ॶǶܴܵݐ݊݁݃ܣǺ݉ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋൫݄ݏ݄ܽܿ݋ܦ݁ݎݑݐܽ݊݃݅ݏሺ ௎ܹ௦௘௥ሻ൯ Ȑ16ȑ 
R7. ໺ଌᛝകϷᔞਢᚇ෣ॶǴፎ؃ᔞਢΠၩƝԏЎж౛୍ܺ໺ଌᛝകϷᔞਢᚇ
෣ॶ๏วЎж౛୍ܺǴаፎ؃ᔞਢΠၩǶ ܴܵݐ݊݁݃ܣ ՜ ሺܿ݋ܦݐݏ݁ݑݍ݁ݎ൫ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ݐ݊݁݃ܣܵܵ ௎ܹ௦௘௥ǡ ݄ሺ݀ሻሻ൯    Ȑ17ȑ 

R8. ᡍ᛾ڙЎيޣϩƝวЎж౛୍ܺᡍ᛾ڙЎيޣϩǶܵܵݐ݊݁݃ܣǺ݉ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋ሺ݅ݐ݊݁݅݌ܴ݅ܿ݁ݏሺ݁ݑݎݐሻሻ Ȑ18ȑ 
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R9. ೸ၸFMࢗ၌XMӦ֟Ϸᔞਢᚇ෣ॶƝวЎж౛୍ܺࢗ၌ᔞਢᚇ෣ॶϷAPI
Տ֟Ƕ ܵܵݐ݊݁݃ܣ ՜ ሻሻ  Ȑ19ȑݏݏ݁ݎ݀݀ܽܯሺܺݏݏ݁ݎ݀݀ܣܿ݋ܦݕݎ݁ݑݍሺݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ܥܵ݁ܵ

R10. ӣ໺ၗૻƝวЎж౛୍ܺ೸ၸՏ֟ڗளϦЎᔞਢᚇ෣ॶϷAPIՏ֟Ƕܵ݁ܵܥ ՜ ሺ݄ሺ݀ሻǡݏݏ݁ݎ݀݀ܣܿ݋ܦݐ൫݃݁ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ݐ݊݁݃ܣܵܵ ሻ൯  Ȑ20ȑ݈ݎܷݐݏ݋ܪܽݐܽ݀
R11. வ႖ᚆ୔ڗளᔞਢƝวЎж౛୍ܺڗрϦЎᔞਢǶܵܵݐ݊݁݃ܣǺ݉ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋൫݃݁ܿ݋ܦݐሺ݂݈݅݁ǡ ǡ݈ݎܷݐݏ݋ܪܽݐܽ݀ ௎௦௘௥ǡܭܲ ݄ሺ݀ሻሻ൯   Ȑ21ȑ
R12. ӣ໺уᛝᔞਢᚇ෣ॶϷҬඤᔞਢƝวЎж౛୍ܺӣ໺ϦЎᔞਢǶܵܵݐ݊݁݃ܣ ՜ ሺ݂݈݅݁ǡܿ݋ܦ݀݊݁ݏ൫ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ݐ݊݁݃ܣܴܵ ௎ܹ௦௘௥ǡ ݄ሺ݀ሻሻ൯    Ȑ22ȑ
R13. ᡍ᛾วЎيޣϩϷᔞਢᚇ෣ॶƝԏЎж౛୍ܺᡍ᛾วЎيޣϩϷᔞਢᚇ෣ॶǶ ܴܵݐ݊݁݃ܣǺ݉ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋ ቀ݅ݎ݁݀݊݁ܵݏሺ݁ݑݎݐሻǡ ݄ሺ݀ሻቁ Ȑ23ȑ 

R14. ှஏᔞਢ٠ֹԋԏЎƝ٬Ҕޣаܧ௎௦௘௥ஏᢄှஏϦЎᔞਢǴֹԋԏЎǶܴܵݐ݊݁݃ܣ ՜ �௎௦௘௥ሻ൯ܧሺܿ݋ܦݐ݌ݎ൫݀݁ܿݎ݁ݏܷݎ݂݁݅݅݀݋烉݉ݎ݁ݏܷ � �            Ȑ24ȑ
3.5 วЎ໘ࢤ
วЎၸำύวЎж౛୍ܺճҔϦЎҬඤᆅ౛ӝऊٰࢗ၌ڙЎൂՏၗૻǴ٬Ҕޣ΢໺

ϦЎ߻ᔞਢ೸ၸᐍ༝ԔጕуஏֹݤԋуஏǴ٠ౢрڙЎޣమൂ٬ӝڙݤЎޣᏱԖΠၩϦ

ЎϷᔞਢϐ៾ճǴࡕҗวЎж౛୍ܺቪΕ࣬ᜢวЎၗૻЪ᝻วϦЎҬඤ٣ҹǴஒᚇ෣ॶ

ᆶӝऊӦ֟ӸΕᔞਢᆅ౛ӝऊǴаֹԋวЎբ཰Ȑӵკ 6ȑǶ 

კ 6 วЎ໘ࢤൻׇკ ѤǵӼӄ܄ϩ݋ᆶຑ՗
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วЎ໘ࢤ

O1. دᢄуஏᔞਢƝ٬Ҕޣаܧ௎௦௘௥ஏᢄуஏϦЎᔞਢǶܷݎ݁ݏǺ݉ݎ݁ݏܷݎ݂݁݅݅݀݋൫݁݊ܿܿ݋ܦݐ݌ݎሺܧ௎௦௘௥ሻ൯� � � Ȑ25ȑ 
O2. ፎڙ؃Ўޣၗ਑Ɲ٬Ҕޣፎ؃วЎж౛୍ܺࢗ၌ڙЎޣၗ਑Ƕܷݎ݁ݏ ՜ ሻሻ!!!Ȑ26ȑ݋݂݊ܫݐ݊݁݅݌݅ܿ݁ݎሺݐ݊݁݅݌ܴ݅ܿ݁ݕݎ݁ݑݍሺݎ݁ݏܷݎ݂݁݅݅݀݋Ǻ݉ݐ݊݁݃ܣܵܵ
O3. ࢗ၌XMڙЎޣၗ਑ƝวЎж౛୍ܺճҔϦЎҬඤᆅ౛ӝऊࢗ၌ڙЎൂՏ
ၗૻǶ ܵܵݐ݊݁݃ܣ ՜ ሻሻ!Ȑ27ȑ݋݂݊ܫݐ݊݁݅݌݅ܿ݁ݎሺݐ݊݁݅݌ܴ݅ܿ݁ݕݎ݁ݑݍሺݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ܥܵ݁ܵ

O4. ᝻วࢗ၌ڙЎޣၗ਑٣ҹƝวЎඵችӝऊ᝻วࢗ၌ڙЎޣၗ਑٣ҹǶܵ݁ܵܥ ௜௦ா௫௜௦௧௘ௗሺ௧௥௨௘ሻሱۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛሮ ݐ݊݁ݒܧݐ݊݁݅݌ܴ݅ܿ݁ݕݎ݁ݑǺܳܥܤ Ȑ28ȑ 
O5. ӣ໺ڙЎޣၗ਑Ɲ٬ҔڗޣளڙЎޣၗ਑Ƕܵ݁ܵܥ ՜ ሻ൯  Ȑ29ȑ݋݂݊ܫݐ݊݁݅݌݅ܿ݁ݎሺݏݏ݁ݎ݀݀ܣݐ݊݁݅݌ܴ݅ܿ݁ݐ൫݃݁ݎ݁ݏܷݎ݂݁݅݅݀݋烉݉ݎ݁ݏܷ
ġ ġ O6. ౢғڙЎޣమൂƝ٬ҔࡌޣҥҬඤᔞਢਔڙޑЎޣమൂǶܷݎ݁ݏǺ݉ݎ݁ݏܷݎ݂݁݅݅݀݋ሺܿݐݏ݅ܮݐ݊݁݅݌ܴ݅ܿ݁݁ݐܽ݁ݎሺ݈݅݋݂݊ܫݐݏሻሻ Ȑ30ȑ 

O7. ΢໺ϦЎϷᔞਢƝ٬ҔޣஒҬඤᔞਢϷڙЎమൂ໺ሀ๏วЎж౛୍ܺǶܷݎ݁ݏ ՜ ሺ݂݈݅݁ǡܿ݋ܦ݀ܽ݋݈݌ሺܷݎ݁ݏܷݎ݂݁݅݅݀݋݉ Ǻݐ݊݁݃ܣܵܵ ǡ݋݂݈݊ݐݏ݈݅ ௎௦௘௥ǡܭܲ ௎ܹ௦௘௥ሻሻ!!!!!!Ȑ31ȑ
O8. ीᆉϦЎᚇ෣ॶ٠ᓯӸᔞਢԿ႖ᚆ୔ƝวЎж౛୍ܺஒҬඤᔞਢϷᔞਢᚇ
෣ॶᓯӸԿᔞਢ႖ᚆ୔Ƕ ܵܵݐ݊݁݃ܣǺ݉ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋൫ܿ݋ܦ݁ݒܽݏሺ݂݈݅݁ǡ ǡ݈ݎܷݐݏ݋ܪܽݐܽ݀ ௎௦௘௥ǡܭܲ ݄ሺ݀ሻሻ൯ Ȑ32ȑ

O9. ஒวЎၗૻቪΕXMӝऊƝӧϦЎҬඤᆅ౛ӝऊύࡌҥวЎၗૻǶܵܵݐ݊݁݃ܣ ՜ ǡ݋݂݊ܫݐݏሺ݈݅ܿ݋ܦ݁ݐܽ݁ݎ൫ܿݐ݊݁݃ܣܵݎ݂݁݅݅݀݋݉ 烉ܥܵ ǡ݈ݎܷݐݏ݋ܪܽݐܽ݀ ௎௦௘௥ǡܭܲ ݄ሺ݀ሻሻ൯� � � � � � � �Ȑ33ȑ
O10. ᝻วϦЎҬඤ٣ҹƝวЎඵችӝऊ᝻วϦЎҬඤ٣ҹǶܵ݁ܵܥ ௜௦஺௩௔௜௟௔௕௟௘ሺ௧௥௨௘ሻሱۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ሮۛ ݐ݊݁ݒܧ݄݁݃݊ܽܿݔܧܿ݋ܦǺܥܤ Ȑ34ȑ 
O11. ӣ໺XMՏ֟ƝวЎж౛୍ܺڗளϦЎҬඤՏ֟Ƕܵ݁ܵܥ ՜ ሻ൯   Ȑ35ȑݏݏ݁ݎ݀݀ܽܯሺ݄ܺ݁݃݊ܽܿݔܧܿ݋ܦݐ൫݃݁ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ݐ݊݁݃ܣܵܵ
O12. ஒϦЎᚇ෣ॶϷXMՏ֟ᓯӸԿFMƝᓯӸϦЎϷᔞਢᚇ෣ॶԿᔞਢᆅ౛

႖ᚆ୔Ƕ ܵܵݐ݊݁݃ܣ ՜ ǡݏݏ݁ݎ݀݀ܽܯሺܺܿ݋ܦ݁ݒܽݏ൫ݐ݊݁݃ܣܵݎ݂݁݅݅݀݋Ǻ݉ܥܵ݁ܵ ݄ሺ݀ሻሻ൯� �    Ȑ36ȑ
O13. ᝻ววЎԋф٣ҹƝᓯӸวЎၗૻԿ୔༧᜘΢Ƕܵ݁ܵܥ ௜௦஺௩௔௜௟௔௕௟௘ሺ௧௥௨௘ሻሱۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ሮۛ �ݐ݊݁ݒܧܿ݋ܦ݀݊݁ݏǺܥܤ � Ȑ37ȑ 
O14. ֹԋวЎƝ٬ҔֹޣԋวЎǶܷݎ݁ݏǺ݉ݎ݁ݏܷݎ݂݁݅݅݀݋ሺܿ݋ܦ݀݊݁ݏሺ݁ݑݎݐሻሻ Ȑ38ȑ 

ѤǵӼӄ܄ϩ݋ᆶຑ՗ 

ҁࣴزගр୷ܭᖄ࿉᜘ႝޑηϦЎҬඤس಍ᐒڋǴԶҁക࿯ஒଞჹۓڐύޑӚ໨ࢬ

ำϷᐒڋǴ೸ၸ BAN-Logicᡄᒠϩ݋Ϸ҅ߚೕϐ௃ნϩ݋Ǵ٠௖૸࣬ᜢӼӄࡰ܄኱ᅈى

ɡ 13ɡ

пᖓ࿘ᜧᏳΤႬφϵНһඳᐡښϟःف



 
 

௃׎Ǵᙖаຑ՗ҁࣴزᐒڋϐӼӄ܄Ƕ 
4.1 BAN-Logic 
೸ၸ BAN ᡄᒠϩ݋ኳԄȐ಄ဦ߄ӵ߄ 4ȑǴٰ᛾ܴຏнϷԏǵวЎ໘ୖࢤᆶޣ

ParticipantȐҁക࿯ۓက٬ࣁҔޣ UserϷԏวж౛୍ܺ SAgentȑᆶඵችӝऊ SCᚈБૈ
ցߞҺ۶ԜޑӅߎ٦ᢄǴаዴߥᐒޑڋӼӄ܄ϷԾךᇡ᛾฻੝܄Ȑӵ߄ 5ȑǶ 

 
߄ 4! BAN-Logic಄ဦ߄ 

಄ဦ ۓက ܲ �פ ؠ ܺ! ܲ ዴǶ҅ࣁܺߞ࣬ܲ ٱ ܺ! ܲ Ƕܺډ྽ԖΓ໺ଌૻ৲๏ܲਔǴܲ൩཮࣮ࢂ೭ঁૻ৲ǴΨ൩ܺډ࣮ܲ פ � ̱ܺ! ܲම࿶໺ଌၸܺ೭ঁૻ৲Ƕ ܲ �פ ֜ ܺ! ܲჹܺԖᆅᗄ៾Ƕ 

$)ܺ*!  Ƕޑཥғԋࢂܺ

)ܺ-ܻ*!  ΋೽ϩǶޑ(ܻ,ܺ)ܭឦࣣܻ܈ܺ

ȤܺȥZ! ܺ೏ᆶ่ܻӝǶ 

|ܺ~Z! �פ ᢄуஏǶߎǴҔܻ৲ૻࢂܺ ௞௘௬ሱۛሮ ܲ! ܲᏱԖ΋עϦᢄћ଺݇݁ݕǴΨ൩ܲࢂΨ཮Ԗ΋࣬עჹدޑᢄǶ � ௞՞ ܳ! ܲǵܳϐ໔Ҭඤ΋ߎעᢄћ଺݇ǴЪ݇ό཮೏ಃΟБ܌ள٬܈ޕҔǶ � ௦՞ ܳ! ܲǵQϐ໔Ҭඤ΋ঁઝஏћ଺ �Ǵٯӵஏዸ฻Ƕ ܧܭ ሺܻ௉ǡொሻ!  ᢄǶߎӅ٦ޑPᆶ  Qϐ໔  ࣁ

߄ 5! ҁࣴز BAN-Logicۓڐϣ৒߄ 
ૻ৲ ಄ဦ߄Ң ૻ৲ ಄ဦ߄Ң 

ૻ৲΋ 
՜ݐ݊ܽ݌݅ܿ݅ݐݎܽܲ ୔ୟ୰୲୧ୡ୧୮ୟ୬୲ǡܭǺ൫ܲܥܵ ୔ܲୟ୰୲୧ୡ୧୮ୟ୬୲ǡ ݅݀୔ୟ୰୲୧ୡ୧୮ୟ୬୲൯ ૻ৲Β ܵܥ՜ ୗେǡܭǺሺܲݐ݊ܽ݌݅ܿ݅ݐݎܽܲ ௌܲ஼ǡ ݅݀ௌ஼ሻ 

Ҟ኱΋ ܵܥȁ ؠ  ௉௔௥௧௜௖௜௣௔௡௧ Ҟ኱Οܭܲ
ȁݐ݊ܽ݌݅ܿ݅ݐݎܽܲ ؠ ௞ሺౌ౗౨౪౟ౙ౟౦౗౤౪ǡೄ಴ሻርۛݐ݊ܽ݌݅ܿ݅ݐݎܽܲ ۛۛ ۛۛ ۛۛ ۛۛ ሮۛ  ܥܵ

Ҟ኱Β ܲܽݐ݊ܽ݌݅ܿ݅ݐݎȁ ؠ ȁܥܵ ௌ஼ Ҟ኱Ѥܭܲ ؠ ݐ݊ܽ݌݅ܿ݅ݐݎܽܲ ௞ሺౌ౗౨౪౟ౙ౟౦౗౤౪ǡೄ಴ሻርۛ ۛۛ ۛۛ ۛۛ ۛۛ ሮۛ  ܥܵ
 

ௗ๱ჹ܌ගрޑᐒڋ຾Չ΋٤ଷ೛Ǵϐࡕ຾΋؁೸ၸ BAN-Logic ᛾ܴଷ೛ޑ௢ፕ
่݀Ǵଷ೛ӵ߄ 6Ǻ 
Ƕ࣬ᜢ᛾ܴၸ܄᏾ֹޑزଷ೛Ǵٰ᛾ܴҁࣴک߾ǴBAN-Logic٩Ᏽ΢ॊᡄᒠೕុࡕ

ำӵӟǺ 
ӧ��ᕇૻڗ৲΋ਔǴёа᛾ܴܵܥё࣮ݐ݊ܽ݌݅ܿ݅ݐݎܽܲډ໺ଌϐૻޑ৲Ǻ ܵٱ ܥ ሺܲܭ௉௔௥௧௜௖௜௣௔௡௧ǡ ௉ܲ௔௥௧௜௖௜௣௔௡௧ǡ ݅݀௉௔௥௧௜௖௜௣௔௡௧ሻ            Ȑ39ȑ 
٠ё௢ፕрǺ  ܵٱ ܥ ሺܲܭ௉௔௥௧௜௖௜௣௔௡௧ሻ                    Ȑ40ȑ 

࣬ᜢӼӄࡰ܄኱ϩ݋
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߄ 6! ҁࣴز BAN-Logic᛾ܴଷ೛߄ 
ଷ೛ ಄ဦ߄Ң ଷ೛ ಄ဦ߄Ң 

ଷ೛΋ ܲܽݐ݊ܽ݌݅ܿ݅ݐݎȁ ֜ ݀௉௔௥௧௜௖௜௣௔௡௧ ଷ೛Ϥ 
��ȁ ؠ ؠȁݐ݊ܽ݌݅ܿ݅ݐݎܽܲ ሺ݊௉௔௥௧௜௖௜௣௔௡௧ǡ ׽ȁܣܥ ୔ܲୟ୰୲୧ୡ୧୮ୟ୬୲ሻ 

ଷ೛Β ܵܥȁ ؠ ׽ȁݐ݊ܽ݌݅ܿ݅ݐݎܽܲ ሺ݅݀௉௔௥௧௜௖௜௣௔௡௧� ǡ ݀௉௔௥௧௜௖௜௣௔௡௧ሻ ଷ೛Ύ ܲܽݐ݊ܽ݌݅ܿ݅ݐݎȁ ؠ ݅݀ௌ஼ 

ଷ೛Ο ܵܥȁ ֜ ݀ௌ஼  ଷ೛Ζ ܵܥȁ ؠ ݅݀௉௔௥௧௜௖௜௣௔௡௧ 
ଷ೛Ѥ ܵܥȁ ؠ ȁܣܥ ׽ ȁݐ݊ܽ݌݅ܿ݅ݐݎܽܲ ௉௔௥௧௜௖௜௣௔௡௧ ଷ೛ΐݓ ؠ ȁܣܥ ׽  ௌ஼ݓ

ଷ೛ϖ ܲܽݐ݊ܽ݌݅ܿ݅ݐݎȁ ؠ ȁܥܵ ؠ ሺ݊ௌ஼ǡ ׽ȁܣܥ ௌܲ஼ሻ ଷ೛Μ ܲܽݐ݊ܽ݌݅ܿ݅ݐݎȁ ؠ ȁܥܵ ׽ ሺ݅݀ௌ஼� ǡ ݀ௌ஼ሻ 
җଷ೛΋ǵଷ೛ΒϷଷ೛ѤךॺёаளޕǺ ܵܥȁ ؠ ȁݐ݊ܽ݌݅ܿ݅ݐݎܽܲ ֜  ௉௔௥௧௜௖௜௣௔௡௧               Ȑ41ȑܭܲ

!Ъܵܥȁ ؠ ȁݐ݊ܽ݌݅ܿ݅ݐݎܽܲ ؠ  ௉௔௥௧௜௖௜௣௔௡௧!!!!!!!!!!!!!!Ȑ42ȑܭܲ
٠ё௢ፕрǺ ܵܥȁ ؠ !௉௔௥௧௜௖௜௣௔௡௧ȐҞ኱΋*!!!!!!!!!!!!!!!!!!!!!!Ȑ43ȑܭܲ
୷ܭҁࣴزຏн໘ࢤำׇǴܵ݊ޑܥௌ஼Ϸܲܭௌ஼ᆶୖᆶޣຏнำׇ࣬ӕǴࡺӕ౛ё᛾྽

Participantᕇૻڗ৲ΒࡕǴ٩Ᏽଷ೛Οǵଷ೛ΖϷଷ೛ΜǴҭёள᛾Ǻ ܲܽݐ݊ܽ݌݅ܿ݅ݐݎȁ ؠ ȁܥܵ ֜  ௌ஼                    Ȑ44ȑܭܲ
Ъܲܽݐ݊ܽ݌݅ܿ݅ݐݎȁ ؠ ȁܥܵ ؠ  ௌ஼                   Ȑ45ȑܭܲ

٠ё௢ፕрǺ 
ȁݐ݊ܽ݌݅ܿ݅ݐݎܽܲ         ؠ  ௦௖ȐҞ኱Β*!!!!!!!!!!!!!!!!!!Ȑ46ȑܭܲ

ӢԜёᅈىԾךᇡ᛾ϐ੝܄Ǵค໪೸ၸܣܥᏧ᛾ύЈջёᡍ᛾ᚈБيϩǴЪӢୖᆶ
ϐᒿᐒॶڗჹԾՉᒧޣ dڀԖᆅᗄ៾ǴᗉխಃΟБଷيߵϩǶ 
୷ܭଷ೛ΖǴךॺёа᛾ܴǺ ܵܥȁ ؠ ȁܣܥ ׽ ୔ܲୟ୰୲୧ୡ୧୮ୟ୬୲                      Ȑ47ȑ 
୷ܭଷ೛ϖϷҞ኱΋Ǵךॺёа᛾ܴǺ 

ȁܥܵ         ؠ  ሺௌ஼ǡ௉௔௥௧௜௖௜௣௔௡௧ሻ                     Ȑ48ȑݕ݁ܭ

ġ ġ ġ ġ ġ ġ ġ ġ ȁܥܵ ؠ ����������� ௞௘௬ሺೄ಴ǡುೌೝ೟೔೎೔೛ೌ೙೟ሻርۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛሮ  ȐҞ኱Ѥȑ!!!!!!!!!Ȑ49ȑܥܵ
୷ܭଷ೛ΎǴёа᛾ܴǺ 

ȁݐ݊ܽ݌݅ܿ݅ݐݎܽܲ         ؠ ȁܣܥ ׽ ܲ��                   Ȑ50ȑ 
୷ܭଷ೛ϤϷҞ኱Β܌ள᛾Ǵךॺёа᛾ܴǺ 

ȁݐ݊ܽ݌݅ܿ݅ݐݎܽܲ    ؠ  ሺௌ஼ǡ௉௔௥௧௜௖௜௣௔௡௧ሻ               Ȑ51ȑݕ݁ܭ

�ݐ݊ܽ݌݅ܿ݅ݐݎܽܲ         ȁ ؠ ݐ݊ܽ݌݅ܿ݅ݐݎܽܲ ௞௘௬ሺೄ಴ǡುೌೝ೟೔೎೔೛ೌ೙೟ሻርۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛሮ  ȐҞ኱Οȑ     Ȑ52ȑܥܵ
࿶ၸ΢ॊᡄᒠ௢Ꮴ܌ளѤ໨Ҟ኱Ǵ᛾ܴҁࣴ܌زගрϐԾךᇡ᛾ᐒڋǴаϷౢ܌ғ

ϐӅ٦ஏᢄǴӧӝ܄ݤǵё᎞܄Ϸᐒஏ܄΢ǴჹୖܭᆶޣϷඵችӝऊԶق೿ࢂёа࣬ϕ

 ҺǶߞ
4.2࣬ᜢӼӄࡰ܄኱ϩ݋ 

ҁࣴز೸ၸ௃ნϩݤ݋Ǵଞჹёૈวғϐ௃ნǴࣴᔕр࣬ᜢჹ฼Ǵ٠٩୯ሞ኱ྗಔ

ᙃȐInternational Standards Organization, ISOȑ܌ගрޑၗૻس಍Ӽӄ܄ᆅ౛ሡ؃Ǵ΋ঁ
Ӽӄޑၗૻس಍ᔈ၀ाၲޑډᐒஏ܄ȐConfidentialityȑǵֹ᏾܄ȐIntegrityȑǵ᠘ձ܄
ȐAuthenticationȑǵόёցᇡ܄ȐNon-repudiationȑǴҁࣴز೛ीа୔༧᜘Ϸඵችӝऊၲ
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ԋಃΟБനλୖᆶࡋǴ٠ᏤΕԾךᡍ᛾ᐒڋǴ٬Ӛ٬Ҕޣ໔ค໪೸ၸᏧ᛾ύЈǴջё࣬

ϕᡍ᛾يϩǴҁࣴزଞჹӚ໨Ӽӄࡰ኱ϐۓကǵ௃ნϷှ،Бݤ຾Չ௖૸Ƕ 
4.2.1ᐒஏ܄ 
ᐒஏࡰ߯܄ӧ፾྽ޑӼӄᐒڋΠǴߥៈၗ਑کၗྍаᗉխኪ៛ܭค៾ज़Γ঩܈ำԄ

ϐΠǴԶӒ্ډၗૻӼӄҞ኱ǴΨࣁࢂᆢៈၗ਑ӧ໺ᒡǵᓯӸᆶೀ౛ރᄊਔǴό೏ߚ௤

៾Γ঩ϐӸڗϷ٬ҔǶ 
x� ௃ნǺᓙ࠼ཀკᝏᄒวЎޣϷԏЎޣϐ໔ႝޑηϦЎҬඤૻ৲Ƕ 
x� ှ،БݤǺวЎޣᆶԏЎޣӧԏวЎ຾ՉၸำύǴ཮໺ଌيϩၗૻȐ؁ᡯ� �ͻǵ � ܴ͹ȑǶҗวЎޣᆶڙЎౢޣғӅ٦ஏᢄ� ω຾ࡕሺ௉ǡொሻǴႝηϦЎᔞਢ࿶ၸуஏݕ݁ܭ

Չ໺ଌǴᗨฅيϩၗૻ൫ܦܫ௨௦௘௥ǵܵ௨௦௘௥ǵܲܭ௨௦௘௥൯Ϧ໒ǴՠѝԖวЎޣᆶڙЎޣёౢғ
Ӆ٦ஏᢄݕ݁ܭ൫௉ǡ�൯Ǵ٠җڙЎޣаӅ٦ஏᢄှஏǴࡺջߡᓙ࠼வύᝏᄒǴϝคှݤ
ஏǶ 

4.2.2ֹ᏾܄ 
ֹ᏾ࡰ߯܄ዴߥၗ਑ӧ໺ሀၸำύό཮೏Һཀᡂ׳ǵᘺׯǴځϣ৒֡ᆢ࡭΋ठǴЪ

ёዴᇡࢂҗ໺ଌБ܌วрȐStallings and Brown, 2018ȑǶ 
x� ௃ნǺᓙ࠼ཀკᘺႝׯηϦЎϣ৒Ƕ 
x� ှ،БݤǺܭวЎޣ೸ၸඵችӝऊǴࡌҥวЎၗૻ٠ᓯӸᔞਢᚇ෣ॶȐୖኧࣁ h(d)ȑ

୔༧᜘ᆛၡ΢Ȑ؁ᡯܭ O9ȑǹԶڙЎܭޣᡍ᛾วЎيޣϩϷᔞਢϐᚇ෣ॶዴᇡ࣬
಄ࡕω཮ֹԋԏวЎȐ؁ᡯ R12ȑǶ 

4.2.3᠘ձ܄ 
᠘ձૈࡰ߯܄ዴᇡᆛၡ٬Ҕ܈ޣၗ਑໺ଌيޣϩϐ੝܄ǶӧϦ໒ߎᢄس಍ύǴёᙖ

җϦᢄ᠘ձيϩȐStallings and Brown, 2018ȑǶ 
x� ௃ნǺᓙ࠼ᝏᄒวЎޣ໺ଌ๏ԏЎႝޑޣηϦЎҬඤၗૻǶ 
x� ှ،БݤǺୖᆶ֡ޣሡ೸ၸᏧ᛾ύЈ຾ՉຏнǴҗᏧ᛾ύЈ೛ୖۓᆶޣԿ୔༧᜘ᆛ

ၡȐ؁ᡯ R3ȑЪӧวЎޣวЎ໘ڙکࢤЎޣዴᇡԏЎਔǴ཮໺ଌҬܰᚈБيϩၗ
ૻǴ٠ᔠࢗᚈБيϩᡍ᛾ၗૻࢂց࣬಄Ǵ٠೸ၸݕ݁ܭሺ௉ǡ୕ሻౢғϐӅ٦ஏᢄǴჹႝηϦ
Ў຾ՉуஏǴࡺᓙ࠼คݤଵးيϩவύᝏᄒ٠ჹ܌ᕇϐၗૻ຾ՉှஏǶ 

4.2.4όёցᇡ܄ 
όёցᇡࡰ߯܄ჹς࿶วғϐ٣ҹ܈Չ୏ޑ᛾ܴǴ٬၀٣ҹ܈Չ୏ܭВࡕคݤ೏ց

ᇡǶᛝകڀԖόёցᇡ܄ǴѝԖวЎޕޣၰԾρدޑஏߎᢄǴӢԜวЎޣคݤցᇡᛝക

 ٣ჴǶޑғϷϦЎ໺ଌౢޑ
x� ௃ნǺԏЎޣᖂᆀ҂ԏډวЎႝޣηϦЎၗૻǴा؃ख़ཥวЎǶ 
x� ှ،БݤǺวЎၸำύȐ؁ᡯ OͳԿ؁ᡯ O14ȑǴวЎၗૻ֡Ϧ໒ᓯӸܭ୔༧᜘ᆛ
ၡǴ྽วЎၗૻౢғਔǴҭஒڙЎޣమൂϷϦЎᔞਢኩӸܭඵችӝऊՏ֟྽ڙЎޣ

ᡍ᛾วЎيޣϩϷᔞਢֹ᏾ࡕ܄Ǵ཮җඵችӝऊޔௗҬඤႝηϦЎȐ؁ᡯ R11ǵR12ȑ
ЪԏวЎइᒵ཮ᓯӸܭ୔༧᜘ᆛၡ΢Ǵ၀ၸำڀഢόёցᇡ܄Ƕ 

4.2.5όёଵ೷܄  
όёଵ೷ࢂޑࡰ܄ӧၗ਑໺ሀޑၸำύǴό཮ᎁډൾཀޑಃΟޣᘺׯၗ਑ޑϣ৒Ǵ

ዴߥၗ਑ёаֹ᏾คᇤޑ໺ଌԿௗԏᆄǶ 
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x� ௃ნǺᓙ࠼၂კଵ೷ԏЎၗૻаڗளႝηϦЎᔞਢǶ 
x� ှ،БݤǺӢϦЎၗૻуஏ٬ࡕҔൂӛᚇ෣ڄኧၮᆉౢғஏЎᄔाǴЪҗൂܭӛᚇ

෣ڄኧԖคݤ଍௢ޑ੝܄Ǵᓙ࠼คݤ೸ၸஏЎᄔाڗளϦЎၗૻǴЪଵޑߵஏЎૻ

৲ӧᛝകᡍ᛾໘ࢤਔคݤ೯ᡍ᛾Ǵࡺό཮ډڙಃΟБଵ೷ޑёૈǶ 
4.2.6Ծךᡍ᛾ᐒڋ 
Ծךᡍ᛾ᐒ٬ࡰ߯ڋҔޣӧ௤៾໘ࢤ཮ୖᆶᏧ᛾ύЈϐϦᢄीᆉǴЪᏧ᛾ύЈޑᏧ

᛾཮ϣ൪ܭϦᢄύǴёᡣ٬Ҕޣᐱҥ຾Չيϩᡍ᛾ǴԶόሡӆ೸ၸಃΟБǶ 
x� ௃ნǺس಍Ӽӄᐒڋ໪᏾ᡏԵቾΓ঩ӼӄǵჴᡏӼӄϷ೬ᡏӼӄǴӚࢬำ໪Եໆၗ

਑Ӽӄ܄Ϸ҅ዴ܄ǴܭӚ٬Ҕྎޑޣ೯ᆅၰǴೕჄ፾྽ϐӼӄۓڐ܄Ƕ 
x� ှ،БݤǺҬඤس಍ޑฦΕϟय़ǴᐒᜢቫฦΕѸ໪೸ၸ࣬৒ܭᏧ᛾ᆅ౛ύЈ܌ᇙว

ϐᏧ᛾ьϷӦ֟ᛛ೛ۓ຾Չᚈख़ᇡ᛾ǹ྽ᔞਢ໺ଌਔǴ໺ଌБ໪ஒᔞਢ຾ՉᛝകǴ

ௗԏБሡᡍ᛾ᛝകǴаᡍ᛾ᔞਢࢂցࣁᎁᘺׯϷዴᇡ໺ଌيޣϩǹԶҁࣴࢂزவس

಍ຏн٬ҔޣਔǴջёճҔᏧ᛾ύЈ௤ϒޑϦᢄ฻ୖኧ຾Չϕ࣬يޑϩᇡ᛾Ǵό໪

ᆶᏧ᛾ύЈᒿਔ࡭ߥೱጕǴၲډԾךᇡ᛾ᐒڋϐӼӄ܄Ƕ 
4.2.7λ่ 
ҁࣴز೛ीϐᐒڋ᏾ᡏࢬำǴӧၗૻӼӄБय़ёၲډᐒஏ܄ǵֹ᏾܄ǵ᠘ձ܄ᆶό

ёցᇡ܄ǹӧϦЎҬඤБय़ڀഢόёଵ೷܄ϷԾךᇡ᛾ᐒڋǶаҁࣴࢬزำԶقǴаඵ

ችӝऊޑచҹ೛࿼फ़եុࡕಃΟБፓှᐒڋϐሡ؃ǴႣٛୢᚒݾ᝼ޑวғǴЪӢඵችӝ

ऊ೸ܴԶϦ໒ܭ୔༧᜘ᆛၡǴஒԖճڀុࡕԖϦߞΚϐᅱᆅൂՏ٬Ҕǹҗܭҁࣴࢎزᄬ

а୔༧᜘ۭࣁቫೌמǴϦЎᔞਢ֡ᓯӸܭᔞਢ႖ᚆ୔Ǵ௦ϩණԄᓯӸࢎᄬǴڀԖคݤᘺ

ஒޣวЎߡΠǴջݩ௃ޑǹӢԜǴӧϦЎᔞਢςᓯӸԿᔞਢ႖ᚆ୔܄Ӹϐ੝ߥЪ҉Φׯ

ϦЎմନ܈ᎍ྄ǴԏЎޣϝૈ೸ၸԏЎಔᙃǴ٩ำׇፎ؃วЎಔᙃԾᔞਢ႖ᚆ୔ڗளϦ

ЎᔞਢǴќҁࣴႝزηϦЎҬඤᐒڋམଛᐍ༝ԔጕஏዸᏢᄽᆉݤǴϦᢄᆶدᢄ֡೸ၸᐍ

༝ԔጕуஏᄽᆉౢݤғǴӵԖཀკόॉಃΟБҾკᠷ܈ڗᘺׯϦЎၗ਑Ǵ߾ሡय़ჹӵՖ

ઇှᐍ༝ԔጕᚆණჹኧϐᜤᚒǶ 
ҁࣴୖزԵӃزࣴ߻Ǵଞჹᐒஏ܄ǵֹ᏾܄ǵ᠘ձ܄ǵόёցᇡ܄ǵόёଵ೷܄Ϸ

Ծךᇡ᛾ᐒڋ฻ 6 ঁӼӄࡰ܄኱຾Չϩ݋Ȑӵ߄ 7ȑǶचৎሎȐ2013ȑࣴزϦЎ೸ၸу
ஏБԄǴၲډӧ໺ሀϦЎၸำύֹޑ᏾܄Ϸόёցᇡ฻੝܄Ǵՠҗܭϣ೽Γ঩ϝёૈ೸

ၸύЈϯ՛ܺᏔڗளၗ਑ǴࣗԿᘺׯၗ਑Ǵࡺ໻಄ӝ೽ϩόёଵ೷܄ǹԜѦǴϝ໪һᒘ

ᐒᜢϐҬඤύЈϷЎᔞΓ঩ୖᆶϦЎႝηҬඤϐࢬำǴၗ਑௦໣ύԄࢎᄬᆅ౛ǴЪ࣬ᜢ

ᇡ᛾ϝ໪೸ၸᏧ᛾ύЈ຾ՉǴࡺό಄ӝಃΟБനեୖᆶࡋϷԾךᇡ᛾੝܄Ƕશಏֻ

Ȑ2019ȑ೸ၸኧՏੌНӑೌמᏤΕϦЎႝηҬඤس಍Ǵаዴߥᐒஏ܄ǵֹ᏾܄ᆶόёց
ᇡ܄ǴฅԶǴࣴزύ҂ගϷၗ਑ϐόёଵ೷܄ǴЪϝ໪೸ၸᏧ᛾ύЈ຾Չيϩᡍ᛾Ǵҭ

҂ගрԾךᇡ᛾ϐ੝܄Ǵࡺคݤ಄ӝಃΟБനեୖᆶࡋǶ஭ӺဂȐ2018ȑගрᙖҗᖄ࿉
୔༧᜘ೌמޑǴ٬Ҿ཰໔ࢂޣ܈Ҿ཰ϣ೽ᔞਢҬඤᐒֹ׳ڋ๓Ǵ೸ၸ୔༧᜘ޑ੝ှ܄،

ύЈϯࢎᄬޑલᗺǴዴߥѝԖ࿶௤៾ڙޑЎޣёаԏډҬܰၗ਑Ǵڀࡺόёଵ೷ǵֹ᏾ǵ

όёցᇡ฻੝܄Ǵќ၀೛ीਣࢎаѐύЈϯϦ໒ߎᢄ୷ᘵࡌ೛ȐDecentralized Public Key 
Infrastructure, DPKIȑ୍ܺೀ౛يϩዴᇡᐒڋǴаس಍೛ीԶقǴ೽ϩ಄ӝനեಃΟБୖ
ᆶࡋǴԶ၀೛ीӧᏧ᛾ύЈᚆጕރᄊΠǴคݤ຾Չيϩᇡ᛾Ǵ߄ҢคԾךᇡ᛾੝܄Ƕ 
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!߄Кၨ݋ϩ܄ϐӼӄزдࣴځᆶزҁࣴ   7  ߄

Ӽӄ܄ϩ݋Кၨ໨Ҟ! ᐒஏ܄! ֹ᏾܄! όёցᇡ܄!όёଵ೷܄!
ಃΟБനե

ୖᆶࡋ!

Ծךᇡ᛾ᐒ

!ڋ

ႝηϯϦЎس಍ 
ȐचৎሎǴ2013ȑ 

Ʉ! Ʉ! Ʉ! ̔! ̔! ̔!

аኧՏੌНӑೌמගϲ

ႝηϦЎҬඤس಍Ӽӄ

ᐒڋ 
ȐશಏֻǴ2019ȑ 

Ʉ! Ʉ! Ʉ! ̔! ̔! ̔!

୷ܭ୔༧᜘ϐႝηૻ৲

Ҭඤ 
Ȑ஭ӺဂǴ2018ȑ 

Ʉ! Ʉ! Ʉ! Ʉ! Ɇ! ̔!

ҁࣴز Ʉ! Ʉ! Ʉ! Ʉ! Ʉ! Ʉ!

ɄǺ಄ӝ!

ɆǺж߄೽ϩ಄ӝ੝܄!!

̔Ǻό಄!

ϖǵ่ፕᆶ҂ٰࣴزБӛ 

    ҁക൩ҁࣴزϐ่ፕǵӧ୯ٛሦୱޑᔈҔϷ҂ٰࣴزБӛΟঁ೽ϩ၁ॊᇥܴǶ 
5.1 ่ፕ 
ҁࣴزа୔༧᜘ࣁೌמ୷ᘵǴว৖෌୷ܭᖄ࿉᜘ϐႝηϦЎҬඤس಍ǶନࡌҥԾך

ᇡ᛾ϐيϩᡍ᛾ᐒڋѦǴ୔༧᜘ࡌೌמᄬޑඵችӝऊߥԖϦ໒Ԅ૶ᒵϷѐύЈϯޑၮՉ

੝܄Ǵթ࿿ܭ୔༧᜘ѳѠࡕǴԜѳѠϐ٬ҔޣϩණԄ୺Չ᝻วඵችӝऊచҹǴԾ୏᝻ว

ႝηϦЎҬඤǹҁࣴزѐύЈϯޑҬඤࢎᄬǴε൯फ़ե໺಍ႝηϦЎس಍ൂᗺѨਏޑ॥

ᓀǴЪ࿶җ೚ёޑڋ୔༧᜘ᆛၡٰ຾ՉႝηϦЎҬඤբ཰ǴᙖԜज़ڋ໻ӝڙݤЎޣωૈ

ΠڗӸޣЎڙᜢ࣬ٮ಍ϣǴ໻سޑޣวЎܭܫϦЎၗ਑Ӹޑၗ਑ǴӢуஏޑளҬܰύڗ

ၩǴගଯၗ਑ޑᐒஏ܄ϷӼӄ܄Ƕҁࣴ܌زගрϐႝηϦЎҬඤᐒڋǴନӼӄ܄ёၲၗ

ૻӼӄচ߾ǴᗋڀഢΠӈᓬᗺǺȐ1ȑҁࣴز೸ၸԾךᇡ᛾ᐒౢڋғϦǵدᢄǴёӧᆶᏧ
᛾ύЈᚆጕރᄊΠǴ຾Չيϩᡍ᛾Ǵ٬ಃΟБୖᆶำࡋफ़եǶȐ2ȑҁࣴز೸ၸඵችӝऊ
Ծ୏୺ՉǴዴߥϦЎҬඤբ཰ࢬำ҅ޑዴ܄Ǵࡌҥֹ๓ޑ௓ڋᐒڋǶȐ3ȑҁࣴزҬඤ૶
ᒵ֡ϩණᓯӸܭ୔༧᜘Ӛ࿯ᗺǴڀёᡍ᛾܄ǵ҉ΦߥӸЪϦ໒೸ܴǴࡌҥёߞҺ୍ܺޑǴ

٠ᗉխݾ᝼Ƕ 
5.2 ୯୯ٛሦୱϐᔈҔ 
    ҁࣴز೸ၸඵችӝऊϐำԄచҹֹԋႝηϦЎҬඤس಍Ӛ໨ࢬำǴ٠уΕԾךᇡ᛾
ᐒډၲڋѐύЈϯޑҞޑǴமϯس಍Ӽӄ܄ǹฅԶǴႝηϦЎҬඤس಍ςࣁ୯ैൂՏቶ

Ǵ܄ӼӄޑԖਏ௓ᆅႝηϦЎࣁ಍ϐ΋Ǵسၗૻޑ୯ैΓ঩؂В٬ҔЪख़ाࣁ٬ҔǴԋݱ

҂ٰࣴزБӛ
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่ፕ

୯ٛሦୱϐᔈҔ

 
 

Ԝ໨ೌמёၮҔܭ୯ٛሦୱǶаᆅ౛ቫय़ԶقǴҁࣴزᐒڋᏤΕඵችӝऊϷԾךᇡ᛾ᐒ

ၮբǴёफ़եΓΚԋҁϷᆅ౛ॄᏼǴค໪ӆ຾ՉΓπԏวЎǹޑ಍س౜ՉϦЎܭǴ࣬ၨڋ

ќѦǴаჴ୍ቫय़ԶقǴ౜ՉϦЎس಍௦໣ύԄࢎᄬǴܰԖൂᗺࡺም॥ᓀǴᙖҗϩණԄ

 Ƕ܄಍ёҔسߥ಍Ǵዴس୯ैႝηϦЎҬඤޑᔐװᗺൂלǴ໒วр΋঺ёჹ܄੝ޑ಍س
5.3 ҂ٰࣴزБӛ 
ҁࣴزς಄ӝႣයϐԋ݀Ǵ่ӝ୔༧᜘ೌמǵඵૈӝऊǵԾךᇡ᛾ᐒڋமϯႝηϦ

ЎҬඤس಍ޑၗӼமࡋǴҁࣴز೛ीϐۓڐ಄ӝ୯ሞ኱ྗಔᙃ܌ගрޑၗૻس಍Ӽӄ܄

ᆅ౛ሡ؃ᐒஏ܄ǵֹ᏾܄ǵ᠘ձ܄Ϸόёցᇡ܄Ǵ่ӝ୔༧᜘ೌמǴ෧ϿಃΟБ٩ޑᒘ

Ϸਏ౗ୢᚒǴҭ܄ǴЪඵૈӝऊϐӼӄ݋ϩݤ໻௦Ҕᡄᒠ௢ᏤϷᄽᆉزǹฅԶǴҁࣴ܄

໪࿶೛ीϷ௖૸Ǵऩ҂ٰёᏤΕჴሞس಍ෳ၂Ǵёε൯ቚуԜࣴزϐёࡋߞǶ 
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ഌैࡕ༇ࡰච೽ߥঅೀ

ύ๮ࣽמεᏢҾ཰ၗૻᆶᆅ౛س

ፕЎጓဦǺ
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ፕЎጓဦǺNM-44-02-06 

DOI:10.29496/JNDM.202505_46(1).0002 

ٰٰዺ 2023ԃ 8Д 8ВВĺಃಃ΋ԛঅु 2023ԃԃ 10ДД 29ВВĺಃΒԛঅु 2023ԃԃ 11ДД 20Вĺ
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ᄔा 

୯ैࡕ༇໪Եໆးഢִ๓ࡋаЍජӚ೽໗ሡ؃Ǵᆒྗ਑ҹᝢံኧໆᆶวචߥঅᆢ

ៈਏ੻ǴӢԜǴҁࣴزଞჹቬ஥းഢϩ݋୯ैࡕ༇ߥঅޑᆢ࡭ᆶૈΚǴբࣁගٮ،฼

Ԗᡉڀঅԋਏࣣߥܭቷჹߥঅးഢᆶᖄߥख़ा٩ᏵǶჴ᛾่݀ᡉҢޑߥ༇ᆢࡕೕჄޣ

๱ৡ౦Ǵ่݀ᡉҢҘًǵᏯରЍජ܈ၮᒡးഢǵคװᔐ܄ǵଯᐒ୏܄ǵեٛៈ܄Ϸ܍

ၩس಍ޑးഢ຾ቷᆢঅϺኧܴᡉၨߏǹᏯًǵᏯରးഢǵ߈ำװᔐᆶઍ༣س಍ޑးഢ

ᆢঅሽ਱ᆶ਑ҹ઻Ҕԋҁ߾ၨଯǹԶᖄߥቷᆢঅԋਏБय़ǴаΓΚᆶ೛ࡼጓಔനֹ᏾

ᆢঅϺኧϷ઻Ҕ਑ҹኧໆ֡ၨӭǹॄ܌ቷߥҘࠠᖄޑ ೢܿ೽ࢌӦ୔ࡰච೽ᆢߥϐЧࠠ

ᖄߥቷځᆢঅ਑ҹ઻ҔൂޑሽၨଯǶനࡕᡍ᛾ᖄߥቷჹܭቬ஥းഢߥޑঅԋਏڀԖ೽

ϩυᘋਏ݀Ǵߥঅးഢߥޑঅԋਏ೽ϩ཮ӢόӕᖄߥቷԶԖ܌ৡ౦Ƕҁ่ࣴ݀زёග

অൂՏঅᇙሡ؃Ϸᆒ຾অៈૈໆǴߥىϷ਑ҹᝢံ،฼ൂՏୖԵǴྗዴᅈڋঅៈᆅٮ

ҭё٩ྣόӕးഢᜪࠠႣӃᝢᖼ܌ሡߥঅ਑ҹǴफ़եᕇ਑ਔำ٠ගଯঅៈਔਏǴᡣբ

Ꮿ೽໗ᒿਔഢԖִ๓းഢǴаዴߥ୯ٛӼӄǶ 

 
ᜢᗖຒǺ୯ैࡕ༇ǵቬ஥းഢǵߥঅૈໆǵߥঅԋਏ 
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The Research of Maintenance Effectiveness for Military 
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Abstract 

Military logistics is to consider the appropriateness of tracked Vehicles to support the 
needs of various military units. They can accurately replenish the quantity of materials and 
give full play to the benefits of warranty and maintenance. Therefore, this study analyzes the 
maintenance and capabilities of the Military logistics for tracked equipment warranty 
maintenance. This serves as an important basis for decision makers to plan logistics 
maintenance. The evidences indicate that the maintenance vehicles and the combine 
maintenance depot have significant differences in maintenance effectiveness. The results 
show that maintenance days are significantly longer for armored vehicles, combat support, 
transportation equipment, non-aggressive, highly mobile, low protection, and carrying 
system equipment. The maintenance cost and consumed material is higher for tanks, combat 
equipment, short-range attacks, and turret systems. The maintenance days and consumed 
material are larger for type A combine maintenance depot. The unit price of consumed 
material is higher for type C combine maintenance depot. Indeed, the combine maintenance 
depots have moderation effect. The maintenance equipment caused by different maintenance 
effectiveness will vary depending on combine maintenance depots. The result can provide 
reference that conduct logistics maintenance to meet maintenance requirements and improve 
the maintenance capability. It is also possible to pre-purchase the required material according 
to different types of equipment, reduce the time to obtain material, and improve the 
maintenance effectiveness. That show properly and available vehicles for the combat troops 
at any time, and thus ensure national defense security. 

 
Keywords: Military Logistics, Tracked Vehicles, Maintenance Capability, Maintenance 

Effectiveness 
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΋ǵق߻ġ

୯ैԾ҇୯ 86ԃ 7Д௢୏ಔᙃӆ೷аٰǴவᆒჴǵᆒ຾ډᆒᆐਢ฻ծΚ่ᄬፓ
᏾ࡕǴࡕ༇ᡏڋ௦Ȩ೯Ҕࡕ༇ȩϷȨैᅿ஑Ҕࡕ༇ȩٿᅿ٠ࡋڋՉǴ೯Ҕࡕ༇җഌै

ȨӦ୔Ѝජȩࣁ༇җӚैᅿॄೢǶ٩ᏵЍජᜢ߯Ξϩࡕ܄ච೽಍΋ЍජǴԶ஑Ҕࡰ༇ࡕ

ᆶȨ೽໗ЍජȩǴځύӚբᏯ୔Ӧ୔Ѝජࡰච೽ȐЍජᔼȑ܌ឦᖄӝߥঅቷȐаΠᙁ

ᆀᖄߥቷȑᆶߐߎǵଭ઒ߥঅೱȐаΠᙁᆀߎǵଭߥঅೱȑջၱՉ၀Ӧ୔ߥঅЍජ༇

୍ǴᖄߥቷȐߎǵଭߥঅೱȑЬाҺ୍߯ჹӦ୔ϣύѧǵ϶ैǵᏢਠ฻ൂՏӦय़೯Ҕ

းഢՉޔௗЍජǵёঅҹޔௗҬඤᆶঅៈǴ٠ჹᖄծਓߥঅೱ܈ၸნ೽໗ჴࡼྈໆЍ

ජǵӦ୔ΟჹΒᇶᏤೖୢϷೌמᔠࢗ฻բ཰Ƕ 
٩୯ٛᏯౣሡ؃Ǵ୯ै౜אቬ஥ࠠးഢȐᏯǵҘǵઍًȑࢂҞ߻୺ՉӦय़ϸฦഌ

բᏯύനЬाݓޑᏔǴځးഢִ๓ؼ⫠ҭࢂ୯ैᏯΚᑽໆϐࡰ኱ǶBlanchard and 
FabryckyȐ1990ȑࡰрᆢঅБԄ೯த୔ϩࣁΟঁ໘ࢤ୺ՉǴ٬ҔൂՏᆢঅ໘ࢤ
ȐOrganizational Maintenance Levelȑǵ൑ઠᆢঅ໘ࢤȐIntermediate Maintenance Levelȑ
ᆶπቷᆢঅ໘ࢤȐDepot Maintenance LevelȑǴᏯǵҘǵઍًӢڀᏯഢਔਏϷᐒ௵܄฻
ӢનǴςҗ୯ैࡌҥֹ᏾অៈૈໆǴᆢঅБԄཷ୔ϩൂࣁՏǵഁᏯᆶ୷ӦࢤǴҗ߄ 1
ёഁޕᏯߥࢤঅБԄࣁཞᚯቬ஥းഢջਔࡠൺִ๓ϐᜢᗖǴӢԜǴᖄߥቷȐߎǵଭߥ

অೱȑߥঅໆૈޔௗቹៜЍජӦ୔೽໗ᏯΚǶ 

߄ 1! ୯ैӦय़ቬ஥ࠠးഢߥঅᆢঅБԄ!
୔ϩ ᆢঅϣ৒ ୺ՉൂՏ 
ൂՏࢤ ୺ՉႣٛߥᎦϷԖज़ࡋᕴԋǵԛᕴԋ׳ඤ ൂՏΒભቷ 
ഁᏯࢤ ୺Չᕴԋǵԛᕴԋ׳ඤϷ೽ϩᙌঅբ཰ ᖄߥቷȐߎǵଭߥঅೱȑ 
୷Ӧࢤ ୺ՉԃࡋЬҹǵᕴԋǵԛᕴԋᙌঅբ཰ ୷ӦቷȐύЈȑ 
य़ჹύӅݓޑΚુ࠶Ǵ୯ैሡࡌҥёޑࡢᏯΚӢᔈǴԶࡕ༇ޑЍජૈΚᆶज़ڋӢ

નǴ۳۳ޔௗቹៜբᏯҺ୍ǴChairman of the Joint Chiefs of StaffȐ2000ȑࡰрϞВޑ
ᐒ୏ǵѺᔐǵࡕ༇ٛکៈૈΚஒ཮ԋࣁЬᏤᐒ୏ǵᆒዴҬᏯǵ໣ύࡕ༇کӄБՏٛៈ

ૈΚǴёـԖਏ໣ύࡕޑ༇ЍජૈჹᖄӝբᏯౢғӄБՏޑᓬ༈ǶNourȐ2017ȑࡰр
ว৖຾Չፓ᏾Ǵωೌמ಍سᏔݓҭᒿ๱ݤᆢៈБکፄᚇϯǴᆢঅޑ൳Μԃै٣းഢ߈

ૈᅈى౜жᏯ൑ޑा؃ǶӢԜǴӧԖज़ޑၗྍΠӵՖᆢ࡭းഢִ๓Ǵࡕ༇ߥঅૈໆᆶ

਑ҹᝢံԋਏࢂख़ाᜢᗖǴOliver, Johnson,White III, and ArosteguiȐ2001ȑᇡࣁ཮Ԗ
ᏔးഢਏݓزҥᆢঅૈΚǹယਜ჏Ȑ2016ȑࣴࡌ܈วғǴ໪൨؃ᕇ਑ݩރޑᒨঅൺۯ
ૈाᆢ࡭ଯִ๓Ǵߥঅ਑ҹ҅ံٮޑதϯࡐࢂख़ाᜢᗖӢનǴࡺుΕᕕှόӕҺ୍໘

অ਑ҹǴωૈԖਏၱՉӚ໨ߥޑ઻Ҕ܌բ཰ߥǴӢᔈᆢ׎௃ޑӚൂՏଌঅཞᚯးഢࢤ

Ꮿᄽ૽Һ୍Ƕ!

ฅԶၸѐᗲϿᜢܭ୯ैᏯǵҘǵઍً᏾ᡏޑᆢૈߥໆᆶߥঅԋਏϩ݋Ǵࣴزጄൎ
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໻߳ज़ൂܭ΋ᖄߥቷ܈းഢঅៈࣁਢٯ௖૸Ǵ৪଻໢Ȑ2005ȑаࢌᖄߥቷٯࣁǴ௖૸
ӵՖᙖҗҾ཰ႝηϯගܹᖄߥቷံ๏ᆶߥঅޑᆅ౛ਏ Ǵૈ่ ݀ᡉҢ҂ٰऩૈ௢Չཥޑ

ႝηϯس಍ૈቚуঅៈբ཰ਏ౗ޑБݤǹ݅۸ࡹȐ2016ȑᇆ໣ 2005ԃԿ 2014ԃ Hᖄ
ӝߥঅቷঅៈ CM11ᏯًЇᔏᕴԋϐᙌঅኧᏵǴႣෳߥځঅ਑ҹ઻Ҕᖿ༈Ǵࣴز᛾ჴ
ԪՅኳࠠ፾ҔഁܭᏯΟભߥঅ਑ҹϐᝢံႣෳǴё࿯࣪਑ҹႣෳሡ؃ਔ໔Ǵ٠೸ၸس

಍Ⴃ᝾ᐒڋǴஒᓬӃᝢံࠔ໨યΕԛԃीฝ܄ഢ਑మнǴаᅈى೽໗ᆢߥϐሡ؃ǹֈ

੻ᇬȐ2015ȑаഌैߥঅೱࣁჹຝǴճҔኳԄኳᔕ೬ᡏࡕ༇ံߥբ཰ၮբਏ੻Ǵ่݀
ᡉҢߥঅೱޑբ཰БԄǴаόۓයෞঅၨ٫Ǵ಄ӝ౜Չբ཰ኳԄǹќ೛ۓ਑ҹന٫Ӽ

ӄӸໆਔǴᗨё٩࿶ᡍղᘐǴՠӢڙ਑ҹᕇளයำϷ਑ҹᆢঅ׳ඤኧ܌ቹៜǴၮҔ୏

ᄊޑኳԄኳᔕीᆉၨ಄ӝΟભߥঅޑ೽໗׎ᄊǹᆕ᏾ၸѐЎ᝘Ǵࣴ૸ϣ৒όѦЯӧᆒ

຾ൂՏߥঅਏૈϷᆒྗᆢߥ਑ҹሡ؃ႣෳǴԶҁࣴز຾΋؁೸ၸߥঅኧᏵၗ਑Ǵও݋

୯ैቬ஥းഢߥঅᆢ࡭ᆶૈΚǴԖਏЍජᏯᄽ૽Һ୍Ӛ೽໗ሡ؃Ǵ٠ගٮ،฼ޣೕჄ

 ϐख़ा٩ᏵǶߥ༇ᆢࡕ
ᆕ΢܌ॊǴҁࣴزа୯ैቬ஥းഢߥঅࣁፓࢗჹຝǴ௖ز୯ैࡕ༇းഢߥঅૈໆ

ցࢂঅԋਏߥޑঅးഢߥܭቷჹߥঅԋਏӢન٠ᔠᡍᖄߥቹៜቬ஥းഢ݋ᆢៈǴϩޑ

όӕǴ૟ஒҁ܌ቷԶԖߥցӢᖄࢂঅԋਏৡ౦ߥޑঅးഢߥԖυᘋਏ݀Ǵᙖаᕕှڀ

 ᏾ӵΠǺ༽ޑҞزࣴ
1.�ϩ݋ᆢঅӚ໨୯ैࡕ༇းഢߥޑঅԋਏ௃׎Ƕġ
2.�௖૸ᖄߥቷߥޑঅբ཰аᕕှ୯ैࡕ༇ߥޑঅૈໆǶġ
ԋਏቹៜǶġޑঅးഢߥܭঅբ཰ჹߥቷߥᖄزࣴ�.3
 

ΒΒǵЎ᝘௖૸ġ

2.1ቬ஥းഢϐ࣬ᜢЎ᝘ 
ቬ஥းഢךࣁ୯Ҟ߻Ӧय़ݓΚϐମ༸Ǵό໻ࢂ౜ϞᏯݾύޑख़ाѺᔐݓΚǴҭࣁ

Ӧय़բᏯനಖ،Ꮿޑख़ाݓᏔǶၲࣁԋᏯ൑΢Ӛ໨Һ୍ǴᏯǵҘǵઍًࠠޑԄΨځ٩

Ҕ೼Ԗ܌όӕǴ٠ӚԾުॄᔈԖޑᏯೌفՅǴԶቬ஥းഢӢ೛ीޑόӕǴᕴԋس಍ཞ

ᚯ໨ҞϷᆢঅుࡋΨԖৡ౦ǴӢԜǴӚᖄߥቷӢᔈӦ୔Ѝජޑόӕ೽໗ᜪࠠǴѸ໪ଞ

ჹځଛ፟းഢૈ܄மϯ၀ᕴԋس಍ޑᆢঅૈໆǴаᆢៈӦ୔းഢִ๓Ƕ 
ύࠠǵᇸࠠᏯًϷ௱ᔮً฻ΟᜪǴ౜ϞӚ୯ЬΚᏯً೛ीନࣁᏯًཷϩא୯౜ך

Оઍα৩ຫεຫૈೣऀእϐးҘѦǴࣁቚமٛៈΚٛيًځៈးҘΨࢂཇࠆǴ೚ՙ⏣

Ȑ2017ȑࡰрٛៈΚǵОΚϷᐒ୏ΚࢂຑሽᏯًޑૈ܄ЬाӢનǴฅԶᐒ୏Κᆶٛៈ
ΚӵӕങᆶᅜඓόёঋளǴջቚуးҘٛៈΚǴࠅ೷ԋᏯًᐒ୏ૈ܄फ़եǴࣗԿຬр

ًᡏॄ಻ቹៜۭዬ܍ၩس಍фૈǴܰቚуཞᚯᓎ౗ǹќѦаҺ୍܄፦୔ϩǴᏼҺЬा

ѺᔐҺ୍ࣁख़ȐύȑࠠᏯًǴЬाҔ೼ࣁᆶእБᏯً܈းҘًჴࡼբᏯϷᄛ྄πࡌ٣

অૈໆϐ࣬ᜢЎ᝘ߥ
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ᑐ܈ឱྐڀԖુ࠶ϐϸלΚໆǴӢԜڀԖၨமεޑОΚᆶٛᑇૈΚǹќᇸࠠᏯًӢԵ

ໆӄًᕴख़ໆӢનǴးҘٛៈ೛ीόϷख़ȐύȑࠠᏯًǴோڀԖଯࡋᡫࢲ੝ᗺǴ೯த

ଛӝЬΚᏯًᏼҺْᡄǵୀࢗϷ᝾יǴૈזೲֹԋ೽࿿ЍජբᏯǶ 
Ǵ٠ଛӝಔᙃጓးፓ᏾ǴऍᇙMࡕ໦ଃ፺ࠠးҘً೴ԃኘวൂՏޑ୯ԾՉࣴวך

ԵऍᇙးҘΓ঩ၮᒡًԾՉࣴᇙԶԋǴୖࣁ୯೷ҘًܭҘًςഌុவ೽໗؎ନǴҗس

ό໻ѦࠠೱӚ໨س಍֡࣬՟ཱུࡋଯǴࣗԿ़ុࡕғϐًۭࠠዬس಍Ψ൳Я࣬ӕǴ܌а

౜Ϟ୯ैҘًسӈ਑ҹ೿ૈϕࣁӅҔǴचଳ൏Ȑ2020ȑᡉҢ٬Ҕ࣬ӕၩݓޑڀᏔးഢǴ
ନΑӧഢ਑΢ૈ෧Ͽ႟ߕҹޑ৤ᓯॄ಻ѦǴӧးഢߥঅ΢ǴӢڀԖ႟ߕҹޑ೯Ҕ܄Ǵ

࣬ჹΨගϲΓ঩ޑঅៈԋਏǹԶഋঅིȐ2020ȑᇡࣁӢ႟ߕҹอલคݤϷਔᕇளǴ໪
ၮҔܨ႟ٳঅ฻ߥঅբࣁǴځၸำҭ՞Ҕε೽ϩঅៈਔ໔ǴӢԜऍᇙ M Ҙً؎ନس
႟բ཰ǴΨૈ୼ԋܨۓᔼ୔Ϸբ཰ਔ໔Ǵՠѝा࿶ၸ៾ೢൂՏਡ߇Ǵᗨ২ቚൂՏ۳ࡕ

 ќ΋ঁᕇ਑ٰྍǶޑ೽໗਑ҹอલਔࣁ
ઍًࡰࢂёаԾҥᐒ୏คሡ౐ЇޑОઍǴЦШዞȐ2017ȑࡰр୯ै౜ԖԾوઍً

ӢးഢςԴᙑǴᗨϩץ೴ԃҗծ᏾ύЈჴࡼ຾ቷӄᙌঅǴோӧЇᔏ୏ΚϷనᓸس಍฻

Бय़ςคࡠݤൺځচԖϐਏૈǴεε෧Ͽזೲᐒ୏ϐૈ܄Ǵቹៜઍծ೽໗᏾ᡏբᏯૈ

ΚǴӢԜǴઍًӧୖуख़εᄽ૽ᐒ୏߻ǴᖄߥቷନΑӧቬ஥ᒙ༧ᔠෳѦǴ୏Κس಍ߥ

Ꭶᔠ᏾Ψࢂख़ᗺπբϐ΋Ƕ 
ᆕ΢ቬ஥းഢϩ݋Ǵ౜жݓᏔးഢ೿ࢂҗӚᕴԋس಍᏾ӝࡌᄬԶԋǴ࣬ჹޑӚس

಍ᆢؼ࡭ӳᏹբచҹωૈ৖౜းഢਏૈǴֆੀ᎜Ȑ2004ȑࡰрӚس಍ନΑᔈวචচԖ
ૈΚѦȐӵᐒ୏ǵѺᔐΚϷٛៈΚ฻ȑǴس಍ޑёҔࡋǵё᎞܄ҭݓࢂᏔးഢࢂց੿

ݨਮࣁ಍ӭسᏯǵҘǵઍً୏Κޑ٬Ҕ܌߻୯ैҞځӢનǹЀۓ،ޑ኱ࡰԖᏯΚڀ҅

ЇᔏǴ׵჏࣓Ȑ2015ȑගډЇᔏᐯسݨ಍ؼޑ⫠ǴױᜢᏯǵҘǵઍًܭᏯᄽ૽ᐒ୏܄
಍ཞᚯӧᏯسيр୏ΚϷًࡰȐ2010ȑד౜ᆶቹៜးഢᏯΚϐวචǹќѦᄃЎ߄ޑૈ
൑΢ࢂനதޑـǴӢԜ೭ٿᅿس಍ࡺምᆢঅਔਏाനอǴঈૈݓ٬Ꮤးഢِೲख़ཥ׫

ΕᏯ൑ǹԶ౜ϞഌैߥঅЍජးҘਓޑᖄߥቷǴځঅៈΓΚଛ࿼֡аᏯًࣁЬǴԶᏯ

ًфૈ๱ख़ܭᐒ୏ΚᆶОΚǴ࣬ჹ၀ᖄߥቷΨڀԖၨଯޑ୏Κᆶઍ༣س಍ᆢঅૈໆǴ

ҘًϷઍً߾ϩձаۭዬᆶઍ༣س಍ࣁЬǶ 
 অૈໆϐ࣬ᜢЎ᝘ߥߥ2.2
းځ୯Ӧय़ЬाᏯΚǴךࣁ༇ಔᙃЬाфૈϐ΋ǴԶᏯǵҘǵઍًࡕࢂঅૈໆߥ

ഢϐᆢ࡭໪җֹ᏾ߥޑঅࡋڋᆶጓಔբЍኖǴVelmurugan and DhingraȐ2015ȑࡰрଞ
ჹ੝ޑۓᏹբࢬำ܈೛ഢᔈ၀ᒧ᏷፾྽ޑᆢៈ฼ౣǴЪۓයᔠ૸ᆢៈᕮਏکᆢៈ฼ౣǶ

ԶॡࠆӸȐ2021ȑᇡഁࣁᏯߥঅࣁಃ΋ጕࡕ༇ЍජൂՏǴҞޑӧܭҔനอޑঅൺਔ໔
ᆢ࡭းഢִ๓Ǵᆢ࡭೽໗Ꮿରុ࡭ΚǶ΋૓ε౲ჹᆢঅޑᇡࢂޕஒཞᚯޑးഢ೸ၸঅ
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ൺ׳܈ඤ႟ҹϐำׇǴ٬းഢࡠൺচԖૈ܄ǴBlanchardȐ2003ȑᇡࣁᆢঅ൩ࢂᆢ܈࡭
অ౛ӣൺးഢس܈಍Կё٬Ҕݩރϐ܌Ԗ௛ࡼǹMonksȐ1977ȑࡰрᆢঅ߯ᆢ࡭೛ഢ
ǵᆢៈǵፓ᏾ǵਠ҅ǵֽ೽λঅࢗǴх֖మዅǵዎྖǵᔠࣁᄊϐ΋Ϫբރӳ୎Ҕؼܭ

౛Ϸᙌঅ฻բ཰֡ឦᆢঅǹMoghaddam and UsherȐ2011ȑҭᇡࣁႣٛ܄ᆢៈࢲ୏೯
தхࡴᔠࢗǵమዅǵዎྖǵፓ᏾ǵჹྗ׳܈/کඤᑃཞޑηس಍کη႟ҹǴόፕੋ܌Ϸ
ඤǹ٩Ᏽ୯ٛ೽ഌैљ׳ҹߕ႟܈ҹᆢៈߕ႟ࣁ୏ϩࢲᆢៈ܄ՖǴႣٛࣁ಍سۓ੝ޑ

з೽Ȑ2015ȑȨഌैߥঅ௲ጄȩಃ΋കۓကǴߥঅࣁၮҔ፾྽ޑႣٛߥᎦ܈ᆢঅ௛ࡼǴ
٬းഢૈ܄ᆢࡠ܈࡭ൺܭёҔރᄊϐ܌ԖբࣁǶ 
྽೽໗ቬ஥းഢཞᚯਔǴჹӦ୔᏾ᡏᏯΚቹៜࣗ႐ǴԶ೽໗Ԗ׎ᏯΚޑᆢࢂ߾࡭

ᆢᛠးഢѸ໪ᒿਔ࡭ߥ൐ҔϷִ๓ǴֆࡹᑉȐ2007ȑᇥܴ٬ࣁ೽໗஑ܭݙբᏯ૽ግǴ
໻୺Չးഢ΋૓ߥᎦᆶᙁܰޑ႟ߕҹ׳ඤǴԶ׳ుޑࡋঅៈբ཰߾໪ᙯଌߥঅೱǵᖄ

༇Ѝජൂࡕಃ΋ጕޑբᏯ೽໗းഢᆢঅೢॄࣁঅೱȑջߥቷȐߥᖄࡺ୷ӦቷǴ܈ቷߥ

ՏǶ٩೽໗ጓಔϷးഢᆢঅ៾ೢόӕǴᖄߥቷȐߥঅೱȑޑЍජБԄΨόӕǴ৪଻໢

Ȑ2005ȑࡰрᖄߥቷჹύѧǵ϶ैǵᏢਠϷ૽ግύЈ฻҂ጓߥڋঅೱൂՏǴཞᚯးഢ
অೱຬрϐঅៈߥឦ܌೽ȑࡰௗЍජȑǹќჹᖄծਓȐઍޔௗᙯቷ୺Չঅ౛բ཰Ȑޔ

ॄ಻ჴࡼྈໆЍජǴၸნϷၠ୔բᏯ೽໗ՉᒿՔЍජǴԶᕴԋǵԛᕴԋޔௗҬඤբ཰

Ϸ΢ભਡۓϐ৤ᓯၗౢҬঅǴҗᖄߥቷȐߥঅೱȑ୺ՉȐԛȑᕴԋҬঅǴࡺᙖҗӚᅿ

፾ϪߥঅЍජЋࢤǴࡠൺးഢִ๓ഁࣁᏯߥঅൂՏϐ२ाҺ୍Ƕ 
Ҟ߻ᖄߥቷ֡ᗧឦܭഌैࡕ༇ࡰච೽ΠᗄޑӦ୔Ѝජࡰච೽Ǵॄ ೢӦ୔ϣးഢഁ

ᏯߥঅЍජ༇୍Ǵ٩୯ٛ೽ഌैљз೽Ȑ2017ȑȨഌैӦ୔ᖄӝߥঅቷբ཰Ћнȩಃ
΋കϐጓಔচ߾ǴᖄߥቷӢᔈးഢݓᏔೕኳϷᏯ൑ϐሡाǴӅ୔ϩҘǵΌǵЧࠠΟᅿ

ጓಔǴځጓಔελ٩Һ ǵ୍ЍජஏࡋϷߥঅૈໆԶԖ܌όӕǴҘࠠᖄߥቷጓಔၨֹ᏾Ǵ

ΨԖၨၗྍᙦ൤ޑΓΚᆶቷ܊೛ࡼǴЬाЍජӚैიϐးҘǵᐒ؁ਓϷઍࡰ೽฻ЬΚ

ൂՏးഢঅៈǹځԛࣁΌࠠᖄߥቷॄೢैიΠᗄӦ୔ࡰච೽ٛ܈ፁࡰච೽ϐ܌ឦ೽໗Ǵ

Զঅៈૈໆനλࣁ߾ЧࠠᖄߥቷǴ໻ॄೢܿ೽ࢌӦ୔ࡰච೽ᆢߥϐ ǹೢचߞ Ȑ̔2001ȑ
ೕኳǵᆢঅΓ঩നӭϷᆢঅૈໆҭڀቷύǴനߥᖄޑቷӧΟᅿόӕࠠᄊߥрҘࠠᖄࡰ

നֹࣁ᏾ǴځԛࣁΌࠠᖄߥቷǴԶЧࠠᖄߥቷനλǹचଳ൏Ȑ2020ȑᇡࣁᖄߥቷޑঅ
ៈૈໆߥࢂঅԋਏޑᜢᗖӢનǴ྽ᖄߥቷࡌҥڀഢӚ໨ᕴԋޑᆢঅૈໆǴၶډᜢᗖ਑

ҹཞᚯЪӸໆόىਔǴаᕴԋҬঅБԄǴૈ୼ջਔࡠൺးഢִ๓ǴӢԜǴᖄߥቷঅៈ

ૈໆڙज़ܭΓ঩ೌמޑǵπڀϷቷ܊೛ࡼ฻ӢનቹៜࣗѮǶ 
ᖄߥቷ߈ԃډڙಔᙃፓ᏾ቹៜǴጓڋೕኳϷ঩ᚐ࣬ჹౣԖ෧ϿǴ݅דᗶȐ2015ȑ

ᇡૈೌמࣁໆଯޑᖄߥቷঅៈයำ࣬ჹၨזǴऩӧಔᙃᆒᙁၸำύǴ҂Ԗ፾྽ଛ঺௛

р྽অៈΓΚ෧ϿࡰѨϷቚуբ཰ॄ಻ǴഋඵᙦȐ2012ȑࢬೌמঅΓ঩ߥǴஒ೷ԋࡼ

!অԋਏϐ࣬ᜢЎ᝘ߥ
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ਔǴߥঅπբॄ಻཮ຫӭǴཞᚯးഢޑঅൺਔำΨ཮ߏۯǹ݅ד፣Ȑ2018ȑଞჹঅៈ
πቷޑಔᙃೕኳϩ݋Ǵ่݀ᡉҢൂՏЬ۔ጓڋຫଯǴځЬޑ۔ಔᙃ࿶ᐕᙦ൤Ǵڀഢၨ

ଯޑሦᏤૈΚᆶπቷᆅ౛࿶ᡍǴࡺၨଯጓ໘Ьځ۔ሦᏤϐਏ౗߄౜Ψၨ٫ǹच҅ߞ

Ȑ2001ȑҭගډᖄߥቷௗঅޑးഢໆຫӭǴ܌໪ޑঅៈਔਏᒿϐቚуǴࡺӦ୔ϣڙЍ
ජൂՏຫӭޑᖄߥቷǴ཮Ӣ຾ቷးഢ࣬ϕ௨ᔒԶᏤठߏۯঅៈਔ໔ǹԶᆢঅਔ႖ຫอǴ

ж߄ᖄߥቷঅៈૈΚຫமǴߥঅೌמຫપዕځঅൺࠔ፦߾ຫӳǴ׵ࡺඳ໢Ȑ2021ȑᇡ
ӕߥঅΓ঩૽ೌמޑግᆶ୻ᎦǴױᜢܭ೽໗ᏯΚޑᆢ࡭Ǵࣗ Կቹៜ୯ৎϐӸΫǴPinjala, 
Pintelon, and VerreeckeȐ2006ȑᇡࣁᓬ፦ᝡݾჹЋᆅ౛ᆢៈޑਏ౗ाଯ೚ӭǴӢԜǴ
অៈးഢޑΓΚᆢ࡭Ѹ໪ࢂ୯ैख़ຎޑ᝼ᚒǶ 
!অԋਏϐ࣬ᜢЎ᝘ߥ2.3
୯ैࡕ༇߯ࡌҥᏯΚᆶЍජբᏯޑख़ाӢનǴֆ஖ሎȐ2018ȑᇥܴࡕ༇Ѝජࣁჴ

ሞޔ܈ௗЍජݓᏔးഢᏹբᆶᆢঅȐៈȑϐπբǴ୯ैࡕ༇ЍජޑԋਏǴջૈࢂа፾

ਔǵ፾Ӧǵ፾ໆޑගࡕٮ༇ံ๏Ϸᆢៈးഢִ๓ǹۏ׵ᏢȐ2021ȑࡰрߥঅբ཰ૈໆ
מΓΚǵܭঅਏૈӧߥእᐒӃख़ाϐӢનǴԶቹៜڋளڗ୯ैးഢִ๓Ǵ٠࡭ᆢࢂ ǵೌ

ᐒڀᆶഢҽ਑ҹǴऩ਑ҹόىჹးഢִ๓ᆶ೽໗᏾ᡏᏯΚࢂԖ๊ჹޑቹៜǴҭࢂቹៜ

Ꮿ൑ޑᜢᗖയॄǴGirardini et al.Ȑ2004ȑࡰߡр྽ഌैးഢࡺምਔǴᆢঅೌמΓ঩ஒ
ޑঅൂՏߥǹќѦഁᏯ܄ёҔޑҹߕሡ႟܌ܭ،ڗᜢᗖࡋೲޑᄊރҺ୍൩ᆣډൺࡠځ

ЍජૈໆନڙጓڋελቹៜѦǴӢӦ୔ЍජൂՏးഢޑόӕǴჹܭόӕޑᕴԋس಍ᆢ

অԋਏΨԖৡ౦܄Ǵ࣬ჹځ਑ҹሡ؃ҭόӕǴࡺӧԖज़ޑႣᆉΠѸ໪ᆒᆉᝢံ໨ҞǴ

аගଯးഢִ๓ᆶࡕ༇Ѝජਏ੻ǹ݅۸ࡹȐ2016ȑࡰр྽ᝢᖼཥԄݓᏔးഢ࿶຤Ȑै
຤Ǵஒౢғ௨ᔒբҔǴӢԜǴัԖᇤѨஒ࡭բ཰ᆢޑးഢִ๓࡭ၗȑቚуǴԶᆢ׫٣

ёૈᏤठߥঅ਑ҹࡑ਑Ǵۯ᪓းഢঅៈਔਏǹ஭Ჹ຾ᆶֆݒࡿȐ2019ȑҭᇥܴ೷ԋݓ
ᏔးഢଶҔޑᜢᗖाનǴࣁഢҽҹอલǴࡺ୯ैߥঅ਑ҹૈ፾ਔǵ፾ໆޑᕇளࢂЍኖ

13ܭڋ௓ݤයำऩคޑঅբ཰ᆶးഢִ๓ϐा໨ǹ٩ֈ੻ᇬȐ2015ȑᡉҢ਑ҹᕇளߥ
Կ36ϺϣǴஒᏤठးഢִ๓౗Πफ़ǹֆػҺᆶഋᗶ໋Ȑ2019ȑҭϩ݋ाᗉխۯᇤঅៈ
ਔਏǴѸ໪௨ନ਑ҹอલϐӢનǹќѦယඵᅤȐ2017ȑࣴࡰزрߥঅΓ঩ӀԖપዕޑ
অៈೌמǴࠅคঅៈ਑ҹё٬ҔǴݓᏔးഢִ๓౗ࢂ߾คݤගϲޑǶ 
೛ഢ႟ߕҹޑሡ؃ඓ௓ჹࡕܭ༇ߥঅߚதख़ाǴDali and ChengchengȐ2021ȑᇡ

৤Ӹ฼ޑ๓πቷׯܭዴႣෳԖշྗޑҹߕ೛ഢ႟ࣁ ǴౣԶ୯ै႟ߕҹሡ؃ЬाٰԾܭ

ൂՏۓයᆢߥǵഁ ᏯᖏᐒཞᚯঅៈϷ୷Ӧቷޑीฝ܄অᇙǴฅ୯ैЬᏯးഢኧаίीǴ

คݤჹ؂΋ݓᏔس಍ϐߥঅ਑ҹ٩࿶ᡍ߾ݤႣղ਑ҹӸ Ǵໆ୯ٛႣᆉҭคݤᅈىӚ໨

ഢҽҹᝢံሡ؃ǹ݅דᗶȐ2015ȑࡰрឦեൂሽ਑ҹǴதӧႣᆉόىज़ڋΠǴᎁډᝢ
ံቩൂࢗՏকନǹБҏᓪᆶ஭Ჹ຾Ȑ2021ȑගډჹЬᏯးഢၮҔਏૈޑቹៜǴаȨբ
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཰ᆢ࡭຤ȩၨ௵གǴ߄Ңऩૈᆒᆉբ཰ᆢ࡭຤ջૈԖਏᅈىးഢঅៈሡ؃ǶନΑ਑ҹ

όى཮ቹៜᖄߥቷߥঅૈໆޑӢનѦǴးഢᆢঅޑፄᚇࡋΨࢂӢનϐ΋ǴֆػҺᆶഋ

ᗶ໋Ȑ2019ȑᇥܴЇᔏӵӕΓᡏޑЈ᠌ፄᚇ࣬ࡋ྽ଯǴࣴزӑ᛾းഢ୏Κس಍Ψ໪ၨ
಍ǴऩௗঅسးഢޑቷᆢঅፄᚇЪᆒஏߥрᖄࡰȐ2001ȑ҅ߞᆢঅයำϐ౛ፕǹचߏ
ᡉҢးഢϐ୏ΚϷႝزᗶȐ2015ȑࣴדႣයҞ኱ǹ݅ډၲݤးഢኧໆຫӭǴϸԶคޑ
Κس಍Ӣ႟ߕҹၨӭЪфૈၨፄᚇǴғЋ໪޸຤ၨߏঅൺਔ໔ǴԶӧనᓸϷ೯॥س಍

Ӣឦၨᙁܰᄬ೷ǴዕЋૈזೲЪଯࠔ፦ၲԋঅԋҞ኱Ƕ 
ᆕ΢܌ॊǴ౜໘ࢤӚӦ୔ᖄߥቷ٩ጓڋελගٮόӕߥঅૈໆǴΞӢӦ୔Ѝජൂ

ՏးഢᜪࠠόӕǴӕጓڋελޑᖄߥቷჹܭঅៈးഢᜪࠠޑம໨ΨӚԖৡ౦ǴNour
Ȑ2017ȑࡰр٩Ᏽ೛ഢҁޑيᜪࠠᆶҺ୍፟ϒ٬ޑҔҞ኱Ǵന٫ᆢៈޕޑ᛽کჴࡼω
ૈගଯ೛ഢ٬ޑҔਏ౗کਏ݀ǴӢԜǴ௖٣ैزးഢߥঅޑᆢៈૈໆԖځѸा܄Ǵϩ

നډਏૈၲޑᝢံೕჄϐख़ा٩ᏵǴ٬ै٣းഢុࡕٮኧᏵၗ਑ёаගޑ઻Ҕ਑ҹ݋

٫ϯǶ 

 
Οǵࣴز೛ीᆶБݤ 

 ᄬᆶଷ೛ࢎز3.1ࣴ
 ᄬࢎز3.1.1ࣴ

ҁࣴزЬा௖૸୯ैቬ஥းഢࡕޑ༇ߥঅԋਏৡ౦Ǵϩ݋ቹៜቬ஥းഢߥঅԋਏ

Ӣનаᕕှ୯ैࡕ༇ߥޑঅໆ ǴૈЪᔠᡍߥঅးഢߥޑঅԋਏࢂցӢᖄߥቷԶԖ܌ό

ӕǴҁࣴزҞ׎ޑԋϐࢎᄬ೛ीӵკ1Ǻ 

 

 
კ 1!  ᄬკࢎزࣴ

!অးഢߥ
ैًᜪࠠ 
းഢҺ୍!
ै٣Ҕ೼ 
Ꮿରૈ܄ 
ᐒ୏ૈ܄ 
ٛៈૈ܄ 
ᕴԋس಍ 

!অԋਏߥ
਑ҹ઻Ҕኧໆ 
਑ҹ઻Ҕሽ਱ 
਑ҹ઻Ҕԋҁ 
းഢᆢঅϺኧ!

ᖄߥቷ 
πቷጓڋ 
Ѝජૈໆ 
 অБԄߥ
অൺයำ 

̄1 
̄3 

̄2 
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 ଷ೛ز3.1.2ࣴ
٩ᏵࣴزҞޑϷࣴࢎزᄬǴҁࣴزගраΠࣴزଷ೛Ǻ 

(΋)�H1ǺόӕߥঅးഢჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 
1.�H1-1ǺόӕैًᜪࠠޑးഢჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕġ
2.�H1-2ǺόӕးഢҺ୍ޑးഢჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 
3.�H1-3Ǻόӕै٣Ҕ೼ޑးഢჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 
4.�H1-4ǺόӕᏯରޑૈ܄းഢჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 
5.�H1-5Ǻόӕᐒ୏ޑૈ܄းഢჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 
6.�H1-6Ǻόӕٛៈޑૈ܄းഢჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 
7.�H1-7Ǻόӕᕴԋس಍ޑးഢჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 
όӕس಍ޑးഢಔӝځҔ೼Ϸфૈ֡όӕǴჹ୺ՉᆢঅޑᖄߥቷԶقᜤܰำࡋΨ

ό΋Ǵ׵ඳ҇Ȑ2015ȑᇡࣁးഢऩ௦ӄس಍ኳಔϯ೛ीǴᆢঅਔѝा׳ඤ၀س಍ё࿯
࣪অៈਔਏǴԖճٛܭፁբᏯය໔ࡕ༇ᆢߥբ཰ǹ೚ՙ⏣Ȑ2017ȑࡰрٛៈΚǵОΚ
Ϸᐒ୏ΚࢂຑሽᏯًޑૈ܄ЬाӢનǴฅԶቚуးҘٛៈΚǴࠅຬрًᡏॄ಻ቹៜۭ

ዬ܍ၩس಍фૈǴܰቚуཞᚯᓎ౗ǹЦШዞȐ2017ȑ୯ैઍًջ٬࿶ၸᆢঅӧЇᔏ୏
ΚϷనᓸس಍฻Бय़ǴςคࡠݤൺځচԖϐਏૈǹ׵჏࣓Ȑ2015ȑගډЇᔏᐯسݨ಍
р୏ΚϷࡰزȐ2010ȑࣴד౜ϷቹៜᏯΚϐวචǹᄃЎ߄ϐૈ܄ᐒ୏ܭᜢױǴ⫠ؼޑ
ምᆢঅਔਏाനอǶӢԜǴҁࡺ಍سᅿٿǴӢԜ೭ޑـനதࢂ಍ཞᚯӧᏯ൑΢سيً

೛ҥҁଷ೛H1Ǵ٠аးഢឦࡺόӕǴ܌অԋਏΨ཮Ԗߥޑ೷ԋ܄όӕးഢឦࣁᇡزࣴ
಍سᆶᕴԋૈ܄ǵٛៈૈ܄ǵᐒ୏ૈ܄х֖ैًᜪࠠǵးഢҺ୍ǵै٣Ҕ೼ǵᏯର܄

ϩձ຾Չჹߥঅԋਏৡ౦ޑ௖૸Ǵϩձ೛ҥଷ೛H1-1ԿH1-7Ƕ 
(Β)�H2ǺόӕᖄߥቷჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 

1.�H2-1ǺόӕπቷጓޑڋᖄߥቷჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 
2.�H2-2ǺόӕЍජૈໆޑᖄߥቷჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 
3.�H2-3ǺόӕߥঅБԄޑᖄߥቷჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 
4.�H2-4ǺόӕঅൺයำޑᖄߥቷჹߥঅԋਏڀԖᡉ๱ৡ౦Ƕ 
ᖄߥቷޑঅៈԋਏ۳۳ߥځډڙঅૈໆቹៜǴЀࢂځΓΚጓಔᆶҬঅБԄቹៜന

ѮǴचଳ൏Ȑ2020ȑᇡࣁᖄߥቷޑঅៈૈໆߥࢂঅԋਏޑᜢᗖӢનǴ྽ᖄߥቷԖࡌҥ
Ӛ໨ᕴԋޑᆢঅૈໆǴၶډᜢᗖ਑ҹཞᚯЪ৤คӸໆਔǴаᕴԋҬঅБԄǴૈջਔࡠ

ൺးഢִ๓ǹचߞ Ȑ̔2001ȑࡰрҘࠠᖄߥቷӧΟᅿόӕࠠᄊޑᖄߥቷύǴനڀೕኳǵ
ᆢঅΓ঩നӭϷᆢঅૈໆҭനֹࣁ᏾ǴځԛࣁΌࠠᖄߥቷԶЧࠠᖄߥቷനλǹഋඵᙦ

Ȑ2012ȑࣴࡰزр྽অៈΓΚ෧ϿਔǴߥঅπբॄ಻཮ຫӭǴཞᚯးഢޑঅൺਔำΨ
཮ߏۯǹचߞ Ȑ̔2001ȑҭගډᖄߥቷᆢঅޑးഢໆຫӭǴ܌໪ޑঅៈਔਏᒿϐቚуǴ
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ӢԜǴҁࣴزᇡࣁόӕᖄߥቷ೷ԋߥޑঅԋਏΨ཮Ԗ܌όӕǴࡺ೛ҥҁଷ೛H2Ǵ٠а
όӕ܄፦ޑᖄߥቷǴхࡴπቷጓڋǵЍජૈໆǵߥঅБԄᆶঅൺයำϩձ຾Չჹߥঅ

ԋਏৡ౦ޑ௖૸Ǵϩձ೛ҥଷ೛H2-1ԿH2-4Ƕ 
(Ο)�H3ǺᖄߥቷჹߥঅးഢᆶߥঅԋਏڀԖᡉ๱ޑυᘋਏ݀Ƕ 

1.�H3-1ǺπቷጓڋჹߥঅးഢᆶߥঅԋਏڀԖᡉ๱ޑυᘋਏ݀Ƕ 
2.�H3-2ǺЍජૈໆჹߥঅးഢᆶߥঅԋਏڀԖᡉ๱ޑυᘋਏ݀Ƕ 
3.�H3-3ǺߥঅБԄჹߥঅးഢᆶߥঅԋਏڀԖᡉ๱ޑυᘋਏ݀Ƕ 
4.�H3-4ǺঅൺයำჹߥঅးഢᆶߥঅԋਏڀԖᡉ๱ޑυᘋਏ݀Ƕ 
җݓܭᏔးഢޑཞᚯำࡋᆶس಍όӕǴόӕ܄፦ޑᖄߥቷ཮Ԗᡉ๱ߥޑঅԋਏৡ

౦Ǵचߞ Ȑ̔2001ȑࡰрᖄߥቷᆢঅፄᚇЪᆒஏޑးഢس಍ǴऩௗঅޑးഢኧໆຫӭǴ
ϸԶคډၲݤႣයҞ኱ǹ݅דᗶȐ2015ȑࣴزᡉҢးഢϐ୏ΚϷႝΚس಍Ӣ႟ߕҹၨ
ӭЪфૈၨፄᚇǴғЋ໪޸຤ၨߏঅൺਔ໔ǴԶӧనᓸϷ೯॥س಍Ӣឦၨᙁܰᄬ೷Ǵ

ዕЋૈזೲЪଯࠔ፦ၲԋঅԋҞ኱ǴӢԜǴҁࣴزᇡࣁόӕߥঅးഢߥޑঅԋਏ཮Ӣ

ᖄߥቷޑৡ౦ԶԖ܌όӕǴҭջᖄߥቷჹߥঅးഢᆶߥঅԋਏޑቹៜڀԖυᘋਏ݀Ǵ

অБԄϷঅൺයำߥǵЍජૈໆǵڋπቷጓࡴ፦Ǵх܄ቷߥ೛ҥҁଷ೛H3Ǵ٠аᖄࡺ
ϩձ຾Չჹߥঅးഢᆶߥঅԋਏυᘋቹៜޑ௖૸Ǵϩձ೛ҥଷ೛H3-1ԿH3-4Ƕ 
 
3.2  ჹຝᆶጄൎزࣴࣴ
ҁࣴزЬाଞჹ୯ैቬ஥းഢࡕ༇ߥঅԋਏ຾ՉፓࢗπբǴа108ԃ1Д10ВԿ12

Д19ВᖄߥቷȐ֖ߐߎǵଭ઒ߥঅೱȑ୺Չഌǵੇै೯Ҕቬ஥းഢഁᏯঅៈֹπբ཰
অπзी1,274฽Ǵ٬Ҕ਑ҹߥቷߥਢҹǴଌঅൂՏीԖ65ঁǴးഢᜪࠠԖ13ᅿǴᖄࣁ
Ԗ1,824໨ǴӅी10,788฽׳ඤᆢঅ਑ҹၗ਑Ƕ 
 
3.3ᏹբᡂኧ 
(΋)ߥ�অးഢᏹբۓ܄က 
܄ǵٛៈૈ܄ǵᐒ୏ૈ܄অးഢЬाаैًᜪࠠǵးഢҺ୍ǵै٣Ҕ೼ǵᏯରߥ

ૈϷᕴԋس಍Ύঁᏹբᡂኧ௖૸ϩ݋Ǵځᏹբۓ܄ကӵ܌2߄ҢǴځύैًᜪࠠ٩ྣ
ًࠠ୔ϩᏯًȐCM1*฻Ϥ໨ᏯًȑǵҘًȐCM2*฻ϖ໨ҘًȑᆶઍًȐM10*A2฻ٿ
໨ઍًȑǹးഢҺ୍٩ྣӚးഢޑҺ୍܄፦୔ϩࣁᏯରးഢȐᏯًȑᆶᏯରЍජးഢ

ȐҘًǵઍًȑٿᅿҺ୍ǹै٣Ҕ೼٩ྣးഢфૈ୔ϩװᔐးഢȐCM1*฻ϖ໨Ꮿًǵ
CM**฻ٿ໨ҘًǵM10*A2฻ٿ໨ઍًȑǵၮᒡးഢȐCM2*฻ٿ໨Ҙًȑᆶ༇୍းഢ
ȐM**௱ᔮًǵCM**ҘًȑΟ໨Ҕ೼Ƕ 
းഢૈ܄аᏯର܄ ǵૈᐒ୏ૈ܄аϷٛៈૈ܄฻Ο໨բࣁϩ݋Ǵ٩ኻᒴ൤Ȑ2019ȑ

ᇥܴҗܭբᏯБԄǵѺᔐЋࢤϷݓᏔးഢϐৡ౦Ǵόӕैޑᅿჹ߈ǵύǵᇻำޑჄϩ
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Ψ཮ԖόӕۓကǶٯӵǺ300Ϧٚޑ৔ำჹܭഌैςឦܭᇻำОΚװᔐǴฅჹОጂै
Զ߾قឦ߈ܭำǴӢԜǴᏯରۓࣚޑૈ܄ҁࣴز໻ଞჹ୯ै౜Ԗቬ஥းഢ٬ҔጄൎϷ

Ꮿౣ຾Չ୔ϩКၨǶးഢऩ҂ଛ፟װᔐОࣇȐᐒᄳନѦȑǴᏯରૈ܄ឦܭคװᔐ܄ȐM**
௱ᔮًǵCM2*฻Ο໨ҘًȑǴځᎩ٩ྣً፶ЬाОࣇԖਏ৔ำǴ୔ϩ߈ࣁำװᔐ
ȐCM1*฻ϖ໨Ꮿًऊ2,000~4,000ϦЁȑǵύำװᔐȐCM**฻ٿ໨Ҙًऊ3,500~6,100
ϦЁȑᆶᇻำװᔐȐM10*A2฻ٿ໨ઍًऊ18,000~22,000ϦЁȑǹᐒ୏٩ྣૈ܄ՉᎭਔ
ኧ୔ϩࣁեᐒ୏܄ȐCM*1฻Ѥ໨Ꮿًനଯೲ50ࡋϦٚ/λਔаΠȑǵද೯ᐒ୏܄ȐCM**
ҘًǵM10*A2฻ٿ໨ઍًനଯೲ60~51ࡋϦٚ/λਔȑаϷଯᐒ୏܄ȐM*1A3฻ٿ໨
ᏯًǵCM2*฻Ѥ໨Ҙًനଯೲ61ࡋϦٚ/λਔа΢ȑǹٛៈ٩ྣૈ܄းഢًيးҘ׷
፦๏ϒΓ঩ߥៈำࡋǴ୔ϩคٛៈ܄ȐM**ઍًΓ঩ᇘ៛ӧًѦȑǵեٛៈ܄ȐCM2*
฻ϖ໨Ҙ ǵًM**ઍًࣁ᎑ӝߎးҘȑᆶଯٛៈ܄ȐCM1*฻Ϥ໨Ꮿً֡ࣁ፦ᒳးҘȑǹ
ᕴԋس಍٩ྣးഢཞᚯᕴԋ୔ϩ୏Κس಍ȐးഢۭዬϐЇᔏǵᡂೲጃǵуΚጃ฻ᕴԋȑǵ

಍ȐးഢۭዬϐྩًᕴسيΚఎǵനಖ໺୏Ꮤ฻ᕴԋȑǵًס಍Ȑးഢۭዬϐسၩ܍

 ಍Ȑးഢઍ༣ϐБӛᐒǵᝩႝ౯฻ᕴԋȑǶس฻ᕴԋȑᆶઍ༣سႝݨيǵًࢷ

߄ 2!  ကۓ܄অးഢϐᏹբߥ
ᡂኧӜᆀ ᑽໆ໨Ҟ 

ैًᜪࠠ cᏯً dҘً eઍً 
းഢҺ୍ cᏯରးഢ dᏯରЍජးഢ 
ै٣Ҕ೼ cװᔐးഢ dၮᒡးഢ e༇୍းഢ 
Ꮿରૈ܄ cคװᔐ܄ d߈ำװᔐ eύำװᔐ Pᇻำװᔐ 

ᐒ୏ૈ܄ cեᐒ୏܄ dද೯ᐒ୏܄ eଯᐒ୏܄ 

ٛៈૈ܄ cคٛៈ܄ dեٛៈ܄ eଯٛៈ܄ 
ᕴԋس಍ c୏Κس಍ d܍ၩس಍ eًسي಍ Pઍ༣س಍ 

ĩΒĪ�ᖄߥቷᏹբۓ܄ကġ
ᖄߥቷаπቷጓڋǵЍජૈໆǵߥঅБԄϷঅൺයำѤঁᏹբᡂኧ௖૸ϩ݋Ǵځ

ᏹբۓ܄ကӵ܌3߄ҢǴځύπቷጓ٩ྣൂڋՏЬ۔ጓ໘୔ϩࣁҘࠠᖄߥቷȐጓڋ΢
ਠЬ۔ȑǵΌࠠȐጓڋύਠЬ۔ȑᆶЧࠠᆶߐߎǵଭ઒ߥঅೱȐጓڋϿਠЬ۔ȑǹЍජ

ૈໆ߯ନচԖӦ୔ЍජѦǴаᚐѦ୺Չ၀Ӧ୔ྈໆЍජҺ୍ᓎԛǴჄϩࣁեࡋЍජȐค

୺ՉྈໆЍජȑǵύࡋЍජȐ1~5ԛȑᆶଯࡋЍජȐ6ԛа΢ȑǹߥঅБԄ٩ྣ຾ቷπз
Տཞᚯᕴԋ຾ቷπзȑǵᙯቷ຾ቷȐឦᖄൂ܈ቷံ๏৤ߥᕴԋҬঅȐឦᖄࣁ፦Ǵϩ܄

ௗЍජൂՏཞᚯ຾ቷޔቷߥឦᖄߚௗЍජൂՏཞᚯ຾ቷπзȑаϷྈໆЍජȐޔቷߥ

πзȑǹঅൺයำ٩ྣ຾ቷᆢঅϺኧ1ঁДȐ֖ȑаϣǵ1~4ঁДȐ֖ȑǵຬၸ4ঁДа
΢୔ϩࣁอයǵύයᆶߏයঅൺǶ 
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߄ 3! ᖄߥቷϐᏹբۓ܄က 

ᡂኧӜᆀ ᑽໆ໨Ҟ 

πቷጓڋ cҘࠠᖄߥቷ dΌࠠᖄߥቷ eЧࠠᖄߥቷȐ֖ߥঅೱȑ 
Ѝජૈໆ cեࡋЍජ dύࡋЍජ eଯࡋЍජ 
 অБԄ cᕴԋҬঅ dᙯቷ຾ቷ eྈໆЍජߥ
অൺයำ cอයঅൺ dύයঅൺ eߏයঅൺ 

 
(Ο)ߥ�অԋਏᏹբۓ܄က 
অԋਏЬाаးഢᆢঅϺኧǵ਑ҹ઻Ҕኧໆǵ਑ҹ઻Ҕሽ਱Ϸ਑ҹ઻ҔԋҁѤߥ

ঁᏹբᡂኧ௖૸ǴځύးഢᆢঅϺኧ؂ࢂ฽πзးഢ຾ቷԿֹπঅൺޑϺኧǴ਑ҹ઻

Ҕኧໆ٩Ᏽᆢঅးഢ׳܌ඤޑኧໆǴ਑ҹ઻Ҕሽ਱߯਑ҹ௦ᖼൂሽǴ਑ҹ઻Ҕԋҁ߾

 ᚐǶߎᕴޑ؂໨਑ҹ઻Ҕኧໆ४а၀਑ҹ઻Ҕሽ਱ࣁ

 
3.4ϩ݋Бݤ 
ҁࣴزа୯ैቬ஥းഢഁᏯঅៈߥঅኧᏵၗ਑᏾౛ጓዸ٠কନၗૻόֹ᏾ϐၗ

਑຾ՉጓዸᆶฦᒵǴճҔSPSS 27಍ी೬ᡏ຾Չ௶ॊ܄಍ीǵTᔠۓаϷൂᡂໆᆶӭᡂ
ໆᡂ౦ኧϩ݋ǴଞჹӚ໨ଷ೛ϩ݋Бݤ૟ᇥܴӵΠǺ 
ĩ΋Ī�௶ॊ܄಍ीǺᕕှቬ஥းഢᆢঅၗ਑ݩރޑǴаԛኧϩଛᆶԭϩКඔॊᑽໆߥঅ
းഢᆶᖄߥቷᡂኧϐ੝ቻཷݩǹ٠аѳ֡ኧᆶ኱ྗৡǴඔॊᑽໆߥঅԋਏᄬय़ϐ

໣ύᖿ༈ᆶᚆණำࡋǶġ

(Β)�ŕᔠۓϩ݋Ǻଞჹଷ೛1-2όӕးഢҺ୍ޑးഢϐߥঅԋਏৡ౦܄Ǵ௖૸Ꮿରးഢ
ᆶᏯରЍජးഢٿ໨းഢߥޑঅԋਏࢂցڀԖৡ౦܄Ƕ 

(Ο)�ൂ ᡂໆᡂ౦ኧϩ݋ȐANOVAȑǺଞჹଷ೛1Ȑଷ೛1-2ନѦȑᆶଷ೛2όӕߥঅး
ഢᆶᖄߥቷϐߥঅԋਏৡ౦܄Ǵхߥࡴঅးഢًैޑᜪ ǵࠠै ٣Ҕ೼ǵᏯର܄ ǵૈ

ᐒ୏ૈ܄ǵٛៈૈ܄ᆶᕴԋس಍ǴаϷᖄߥቷޑπቷጓڋǵЍජૈໆǵߥঅБԄ

ᆶঅൺයำޑόӕߥځঅԋਏࢂցڀԖৡ౦܄Ƕ 
(Ѥ)�ӭᡂໆᡂ౦ኧϩ݋ȐMANOVAȑǺ௖૸ଷ೛3ᖄߥቷჹߥঅးഢᆶߥঅԋਏޑυ
ᘋਏ݀Ǵᕕှߥঅးഢߥޑঅԋਏৡ౦ࢂցӢᖄߥቷԶԖ܌όӕǶԶᖄߥቷޑυ

ᘋკаওय़კᛤᇙև౜ǴӢᡂኧߥࣁঅԋਏᡂኧǴНѳືߥࣁঅးഢᡂኧǴঁձ

ጕࣁᖄߥቷυᘋᡂኧǴ߾ёᛤᇙߥঅԋਏӢߥঅးഢᆶᖄߥቷϐҬϕკ׎Ǵځკ

ҢԖҬϕբҔǴ߄߾ҬΰǴ܈คҬϕբҔǴऩόჹᆀ߄ձጕऩεठѳՉǴжঁޑ׎

ҭࡰᡂኧ໔཮ҬϕυᘋቹៜǴ຾΋؁ё࣮рߥঅးഢߥޑঅԋਏৡ౦ࢂӢᖄߥቷ

Ֆᅿឦ܄ቹៜԶԖ܌όӕǶ 

Ѥǵჴ᛾่݀ᆶϩ݋

ᏹբᡂኧϐ௶ॊ಍ीϩ݋
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Ѥǵჴ᛾่݀ᆶϩ݋ 
4.1ᏹբᡂኧϐ௶ॊ಍ीϩ݋ 
 অးഢ಍ी่݀ߥ4.1.1

җ4߄ёߥޕঅးഢًैޑᜪࠠаȨᏯًȩ՞߈ΎԋၨଯǹးഢҺ୍аȨᏯରး
ഢȩ՞߈Ύԋၨଯǹै٣Ҕ೼аȨװᔐးഢȩࣁЬǴऊ՞ΎԋǹᏯରࣁ߾ૈ܄Ȩ߈ำ

аȨଯٛៈૈ܄ȩനӭ՞68%ǹٛៈ܄аȨեᐒ୏ૈ܄നଯǴ՞68%ǹᐒ୏ࣁᔐȩװ
 ಍ȩ՞നӭኧǴ՞87.5%Ƕس಍аȨ୏ΚسΎԋǹᕴԋ߈ȩ՞നӭኧǴ՞܄

வ่݀ёаᕕှଌঅးഢЬाаᏯରࣁЬाҺ୍Ǵڀ٠Ԗ߈ำװᔐǵᐒ୏ਔೲၨ

ᄌϷԖଯٛៈ܄းҘװޑᔐ܄Ҕ೼ᏯًǴЪཞᚯᕴԋа୏Κس಍ࣁനӭǴ߯ӢᏯًࣁ

౜ϞӦय़ЬाးഢǴӚ໨ᄽ૽֡ԖѬޑӸӧǴу΢ך୯Ꮿً٬Ҕԃज़දၹςၻტයᆢ

 եǶࣁ๓౗࣬ၨҘًᆶઍִًځόܰǴߥ

߄ 4!  ݋অးഢ಍ी่݀ϩߥ
໨Ҟ ᒧ໨ ࠔ໨ኧ(ҹ) ԭϩК(%) 

ैًᜪࠠ 
Ꮿً 7,472 69.3 
Ҙً 3,136 29.1 
ઍً 180 1.7 

းഢҺ୍ Ꮿରးഢ 7,472 69.3 
ᏯରЍජးഢ 3,316 30.7 

ै٣Ҕ೼ 
 ᔐးഢ 8,010 74.2װ
ၮᒡးഢ 2,612 24.2 
༇୍းഢ 166 1.5 

Ꮿରૈ܄ 

คװᔐ25.8 2,778 ܄ 
 ᔐ 7,338 68.0װำ߈
ύำװᔐ 492 4.6 
ᇻำװᔐ 180 1.7 

ᐒ୏ૈ܄ 
եᐒ୏68.0 7,339 ܄ 
ද೯ᐒ୏1.7 181 ܄ 
ଯᐒ୏30.3 3,268 ܄ 

ٛៈૈ܄ 
คٛៈ0.7 78 ܄ 
եٛៈ30.0 3,238 ܄ 
ଯٛៈ69.3 7,472 ܄ 

ᕴԋس಍ 

୏Κس಍ 9,440 87.5 
 ಍ 391 3.6سၩ܍
 ಍ 662 6.1سيً
ઍ༣س಍ 295 2.7 

4.1.2ᖄߥቷ಍ी่݀ 
җ5߄ёޕᖄߥቷᆢঅ઻Ҕ਑ҹ໨ኧаȨҘࠠᖄߥቷȩᆶȨΌࠠᖄߥቷȩ՞ၨଯ

ϐКख़ǴӚऊϖԋǴȨЧࠠᖄߥቷȐ֖ߥঅೱȑȩ߾՞ϿኧǹЍජૈໆаȨեࡋЍජȩ
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КٯၨଯǴ՞42.2%ǴȨύࡋЍජȩ՞23.3%നϿǹߥঅБԄ߾аȨᕴԋҬঅȩຬၸΖ
ԋനଯǴȨྈໆЍජȩ8.4%߾നեǹӧঅൺයำܴᡉаȨύයঅൺȩ52.6%നଯǴȨอ
යঅൺȩ5.7%߾നեǶ 
வ่݀ёаᕕှեࡋЍජޑҘࠠᖄߥቷߥঅ਑ҹ઻ҔനӭǴᆢঅπзаᕴԋҬঅ

БԄࣁЬǴঅൺයำऊ 4ঁДаϣёֹπрቷǴԶֹঅϐᕴԋᛦ৤ࡕǴёܭόϷᝢᕇ
ཥࠔਔǴ፾ਔኘံᅈى೽໗ሡ؃Ǵҭߥࢂঅ೽໗ӸӧϐሽॶǶ 

߄ 5! ᖄߥቷ಍ी่݀ϩ݋ 
໨Ҟ ᒧ໨ ࠔ໨ኧ(ҹ) ԭϩК(%) 

πቷጓڋ 
Ҙࠠᖄߥቷ 5,462 50.6 
Όࠠᖄߥቷ 5,215 48.3 

ЧࠠᖄߥቷȐ֖ߥঅೱȑ 111 1.0 

Ѝජૈໆ 
եࡋЍජ 4,554 42.2 
ύࡋЍජ 2,517 23.3 
ଯࡋЍජ 3,717 34.5 

 অБԄߥ
ᕴԋҬঅ 8,931 82.8 
ᙯቷ຾ቷ 951 8.8 
ྈໆЍජ 906 8.4 

অൺයำ 
อයঅൺ 613 5.7 
ύයঅൺ 5,679 52.6 
 යঅൺ 4,496 41.7ߏ

 অԋਏ಍ी่݀ߥ4.1.3
җ6߄ёޕԃࡋϣးഢ຾ቷᆢঅϺኧന326ࣁߏϺǴѳ֡ᆢঅϺኧ128Ϻǹ਑ҹ઻

Ҕኧໆനεໆ254ঁǴѳ֡઻Ҕ2.1ঁǹ઻Ҕ਑ҹൂޑሽനଯ4,551,000ࣁϡǴѳ֡ൂሽ
 18,930ϡǶࣁ4,551,000ϡǴѳ֡ԋҁࣁ18,710ϡǹ਑ҹ઻Ҕԋҁനଯࣁ

߄ 6!  ݋অԋਏ಍ी่݀ϩߥ
໨Ҟ നλॶ നεॶ ѳ֡ኧ ኱ྗৡ 

းഢᆢঅϺኧ(Ϻ) 2 326 128 79 
਑ҹ઻Ҕኧໆ(ঁ) 0 254 2.10 8.53 
਑ҹ઻Ҕሽ਱(ϡ) 0.30 4,551,000 18,710 166,996 
਑ҹ઻Ҕԋҁ(ϡ) 0 4,551,000 18,930 162,718 

 ݋অԋਏϐৡ౦ϩߥঅးഢჹߥ4.2
4.2.1ैًᜪࠠ 

җ7่݀߄ᡉҢόӕैًᜪࠠޑးഢჹးഢᆢঅϺኧԖᡉ๱ৡ౦ǴȨҘًȩޑ຾ቷ
ᆢঅϺኧܴᡉӭܭȨᏯًȩϷȨઍًȩǴЬӢࣁ୯ैচԖMسҘًςឦܭीฝ܄೴ԃ
؎ନးഢǴᏤठ਑ҹёӅҔޑCMسӈҘًځঅៈ਑ҹ௦ᖼᚐࡋᎁคৡձմ෧Ǵऩҙ
ፎޑ਑ҹคݤᕇளǴᖄߥቷ൩Ѹ໪ᚐѦၮҔᆙ࡚႟ᖼܨ܈႟ᔠ᏾ςൔቲً፶ϣޑёҔ
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਑ҹǴᗨฅҘًޑ਑ҹൂሽၨեЪঅൺᜤࡋΨၨ৒ܰǴՠ۳۳ӧࡑ਑΢໪઻຤ӭᎩΓ

πਔೀ࿼ǴᏤठᆢঅϺኧቚуǹќ਑ҹ઻Ҕሽ਱ᆶ਑ҹ઻Ҕԋҁࢂ߾ȨᏯًȩܴᡉଯ

ᆒஏЪፄᚇǴ࣬ჹ٬Ҕᆢঅ਑ҹൂሽΨၨ຦ǴᆢঅࣁдးഢǴӢᏯًӚ໨ᕴԋၨځܭ

ԋҁΨၨӭǴԶ਑ҹ઻Ҕኧໆ߾คᡉ๱ৡ౦Ǵ่݀ᡉҢߥঅԋਏ೽ϩ཮Ӣैًᜪࠠޑ

όӕԶԖ܌ৡ౦Ǵόӕैًᜪࠠޑးഢჹߥঅԋਏ೽ϩԖᡉ๱ৡ౦Ǵࡺ೽ϩЍ࡭ҁࣴ

 ଷᇥH1-1Ƕޑගр܌ز

߄ 7! όӕैًᜪࠠޑးഢჹߥঅԋਏϐৡ౦่݀ 

 ݋Кၨϩ ܄অԋਏ ैًᜪࠠ Fॶ ᡉ๱ߥ
Ꮿً Ҙً ઍً 

းഢᆢঅϺኧ(Ϻ) 121 143 115 87.62*** 0.000 (2)>(1)§(3) 
਑ҹ઻Ҕሽ਱(ϡ) 23,713 6,256 28,014 12.38ɀɀɀ 0.000 (1)>(2) 
਑ҹ઻Ҕኧໆ(ঁ) 2.16 2.03 1.08 1.55 0.212 -- 
਑ҹ઻Ҕԋҁ(ϡ) 24,536 4,979 29,253 16.37*** 0.000 (1)>(2) 
ຏǺɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 
 
4.2.2းഢҺ୍ 
җ8่݀߄ᡉҢନ਑ҹ઻Ҕኧໆคᡉ๱ৡ౦ǴόӕҺ୍ޑးഢჹးഢᆢঅϺኧԖ

ᡉ๱ৡ౦ǴҺ୍ࣁȨᏯରЍජးഢȩӢႣᆉᎁմ෧ᝢံኧόىǴࡺးഢᆢঅϺኧၨଯǴ

ՠ઻Ҕ਑ҹൂሽϷ઻Ҕԋҁࣁ߾ȨᏯରးഢȩၨӭǴӢᏯରးഢڀԖזೲѺᔐૈΚǴ

࣬ჹाԖё᎞ǵᛙۓЪᆒஏسޑ಍ЍኖǴځঅៈԋҁΨଯܭᏯରЍජးഢǴ่݀ᡉҢ

অԋਏ೽ϩߥးഢჹޑቹៜǴόӕးഢҺ୍ډڙόӕޑးഢҺ୍ࣁঅԋਏ೽ϩ཮Ӣߥ

Ԗᡉ๱ৡ౦Ǵࡺ೽ϩЍ࡭ҁࣴ܌زගрޑଷᇥH1-2Ƕ 

߄ 8! όӕးഢҺ୍ޑးഢჹߥঅԋਏϐৡ౦่݀ 

 ܄অԋਏ းഢҺ୍ tॶ ᡉ๱ߥ
Ꮿରးഢ ᏯରЍජးഢ 

းഢᆢঅϺኧ(Ϻ) 122 142 -11.56ɀɀɀ 0.000 
਑ҹ઻Ҕሽ਱(ϡ) 23,713 7,437 6.55ɀɀɀ 0.000 
਑ҹ઻Ҕኧໆ(ঁ) 2.16 1.97 0.93 0.353 
਑ҹ઻Ҕԋҁ(ϡ) 24,536 6,297 7.51ɀɀɀ 0.000 
ຏǺɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 
 
4.2.3ै٣Ҕ೼ 
җ9่݀߄ᡉҢόӕै٣Ҕ೼ޑးഢჹߥঅԋਏԖᡉ๱ৡ౦ǴځύӧးഢᆢঅϺ

ኧࢂȨၮᒡးഢȩଯځܭдҔ೼းഢǴځԛࣁȨװᔐးഢȩǴȨ༇୍းഢȩࣁ߾നեǴ

ӢၮᒡҔ೼းഢς೴ԃ೏ཥԄးഢڗжǴ਑ҹӸໆόىठࡑ਑ਔำၸΦǹќȨ༇୍း

ഢȩࣁճ୺ՉᏯ൑௱ᔮ฻բ཰Ǵ܌઻Ҕ਑ҹࣁ੝ਸೕ਱ڀԖᐱ੝܄Ǵځࡺ਑ҹ઻Ҕൂ

ሽǵኧໆᆶԋҁܴ֡ᡉၨଯǴ่݀ᡉҢߥঅԋਏ཮Ӣै٣Ҕ೼ޑόӕԶԖ܌ৡ౦Ǵࡺ
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Ѝ࡭ҁࣴ܌زගрޑଷᇥH1-3Ƕ 

߄ 9! όӕै٣Ҕ೼ޑးഢჹߥঅԋਏϐৡ౦่݀ 

 (3) (2) (1) ݋Кၨϩ ܄٣Ҕ೼ Fॶ ᡉ๱ै অԋਏߥ
းഢᆢঅϺኧ

(Ϻ) 122 148 97 121.46ɀɀɀ 0.000 (2)>(1)>(3) 

਑ҹ઻Ҕሽ਱
(ϡ) 21,955 5,463 70,597 17.80ɀɀɀ 0.000 (3)>(1)>(2) 

਑ҹ઻Ҕኧໆ
(ঁ) 2.19 1.65 4.85 12.80ɀɀɀ 0.000 (3)>(1)>(2) 

਑ҹ઻Ҕԋҁ
(ϡ) 22,973 4,488 51,043 16.04ɀɀɀ 0.000 (1)§(3)>(2) 

ຏ 1Ǻ(1)װᔐးഢǹ(2)ၮᒡးഢǹ(3)༇୍းഢ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 
 
4.2.4Ꮿରૈ܄ 
җ10่݀߄ᡉҢόӕᏯରޑૈ܄းഢჹߥঅԋਏԖᡉ๱ৡ౦Ǵځύ҂ଛ፟ОΚ

Ȩคװᔐ܄ȩးഢޑᆢঅϺኧܴ֡ᡉၨଯځܭдᏯରૈ܄းഢǴӢӭឦ༇୍܄፦းഢǴ

ݓځᏯҬОǴ߈ᔐȩᏯରးഢӢ໪ᆶእБװำ߈ǹќȨߏᝄख़ǴᆢঅϺኧၨ׎਑௃ࡑ

Ꮤ৔௓س಍໪זೲϸᔈᆶᆒྗѺᔐǴࡺ઻Ҕޑ਑ҹൂሽᆶԋҁΨၨӭǴ่݀ᡉҢߥঅ

ԋਏ཮ӢᏯରޑૈ܄όӕԶԖ܌ৡ౦ǴࡺЍ࡭ҁࣴ܌زගрޑଷᇥH1-4Ƕ 

߄ 10! όӕᏯରޑૈ܄းഢჹߥঅԋਏϐৡ౦่݀ 

 (4) (3) (2) (1) ݋Кၨϩ ܄Fॶ ᡉ๱ ૈ܄অԋਏ Ꮿରߥ
းഢᆢঅϺኧ

(Ϻ) 145 122 125 115 59.31ɀɀɀ 0.000 (1)>(2)§(3)§(4) 
਑ҹ઻Ҕሽ਱

(ϡ) 9,356 22,579 10,421 28,014 4.81ɀɀ 0.002 (2) >(1) 
਑ҹ઻Ҕኧໆ

(ঁ) 1.84 2.16 3.09 1.08 4.04ɀɀ 0.007 (3) >(1) 
਑ҹ઻Ҕԋҁ

(ϡ) 7,270 23,929 6,4230 29,253 8.29ɀɀɀ 0.000 (2) >(1) 

ຏ 1Ǻ(1)คװᔐ܄ǹ(2)߈ำװᔐǹ(3)ύำװᔐǹ(4)ᇻำװᔐ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 
 
4.2.5ᐒ୏ૈ܄ 
җ11่݀߄ᡉҢନ਑ҹ઻Ҕኧໆคᡉ๱ৡ౦Ǵόӕᐒ୏ޑૈ܄းഢჹးഢᆢঅϺ

ኧԖᡉ๱ৡ౦ǴȨଯᐒ୏܄ȩးഢޑᆢঅϺኧܴ֡ᡉၨଯܭȨեᐒ୏܄ȩϷȨද೯ᐒ

୏܄ȩးഢǴ਑ҹ઻Ҕൂޑሽᆶԋҁࢂ߾Ȩեᐒ୏܄ȩၨӭܭȨଯᐒ୏܄ȩးഢǴӢ

եᐒ୏ޑ܄୏ΚးഢၨࣁᚳεЪᆒஏǴ่ ݀ᡉҢߥঅԋਏ೽ϩ཮Ӣᐒ୏ޑૈ܄όӕԶ
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Ԗ܌ৡ౦Ǵόӕᐒ୏ޑૈ܄းഢჹߥঅԋਏ೽ϩԖᡉ๱ৡ౦Ǵࡺ೽ϩЍ࡭ҁࣴ܌زග

рޑଷᇥH1-5Ƕ 

߄ 11! όӕᐒ୏ޑૈ܄းഢჹߥঅԋਏϐৡ౦่݀ 

 ݋Кၨϩ ܄Fॶ ᡉ๱ ૈ܄অԋਏ ᐒ୏ߥ
(1) (2) (3) 

းഢᆢঅϺኧ
(Ϻ) 120 115 146 125.06ɀɀɀ 0.000 (3)>(1)§(2) 

਑ҹ઻Ҕሽ਱
(ϡ) 23,239 28,969 7,972 9.81ɀɀɀ 0.000 (1)>(3) 

਑ҹ઻Ҕኧໆ
(ঁ) 2.18 1.08 1.98 1.93 0.145 -- 

਑ҹ઻Ҕԋҁ
(ϡ) 24,628 30,200 5,509 16.09ɀɀɀ 0.000 (1)>(3) 

ຏ 1Ǻ(1)եᐒ୏܄ǹ(2)ද೯ᐒ୏܄ǹ(3)ଯᐒ୏܄ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 

4.2.6ٛៈૈ܄ 
җ12่݀߄ᡉҢόӕٛៈޑૈ܄းഢჹȨ਑ҹ઻Ҕኧໆȩคᡉ๱܄ৡ౦Ǵ߄Ңό

཮Ӣٛៈޑૈ܄όӕԶቹៜ਑ҹ઻ҔኧໆǹќးഢᆢঅϺኧ่݀ၨӭࣁȨคٛៈ܄ȩ

ϷȨեٛៈ܄ȩးഢǴՠ਑ҹ઻Ҕൂޑሽᆶԋҁࢂ߾Ȩଯٛៈ܄ȩးഢଯܭȨեٛៈ

অԋਏ೽ϩ཮ߥଯǴ่݀ᡉҢࣁးҘߎȩးഢǴӢ֡፦းҘ೷ሽϷᇙำ࣬ჹК᎑ӝ܄

Ӣٛៈޑૈ܄όӕԶԖ܌ৡ౦Ǵόӕٛៈޑૈ܄းഢჹߥঅԋਏ೽ϩԖᡉ๱ৡ౦Ǵࡺ

೽ϩЍ࡭ҁࣴ܌زගрޑଷᇥH1-6Ƕ 

߄ 12! όӕٛៈޑૈ܄းഢჹߥঅԋਏϐৡ౦่݀ 

 (3) (2) (1) ݋Кၨϩ ܄Fॶ ᡉ๱ ૈ܄অԋਏ ٛៈߥ
းഢᆢঅϺኧ

(Ϻ) 150 142 122 76.55ɀɀɀ 0.000 (1)§(2)>(3) 

਑ҹ઻Ҕሽ਱
(ϡ) 10,388 7,366 23,713 10.94ɀɀɀ 0.000 (3) >(2) 

਑ҹ઻Ҕኧໆ
(ঁ) 1.19 1.99 2.16 0.85 0.428 -- 

਑ҹ઻Ҕԋҁ
(ϡ) 12,331 6,151 24,536 14.52ɀɀɀ 0.000 (3) >(2) 

ຏ 1Ǻ(1)คٛៈ܄ǹ(2)եٛៈ܄ǹ(3)ଯٛៈ܄ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 
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4.2.7ᕴԋس಍ 
җ߄ 13่݀ᡉҢଌঅόӕᕴԋس಍ޑးഢჹߥঅԋਏԖᡉ๱ৡ౦ǴځύȨ܍ၩ

਑Ǵ୯ǵϣѦ௦ᖼ֡҂ૈӵයᕇளǴठးഢᆢঅϺኧࡑයߏᜢᗖ਑ҹӢࢌ಍ȩᕴԋس

ቚߏǹȨًسي಍ȩᕴԋ߾Ӣൂ΋႟ߕҹଛ፟ޑኧໆၨӭǴ࣬ჹ਑ҹ઻Ҕኧໆၨଯܭ

ሽ਱εޑ਑ҹ઻Ҕࡺηᜪଯᆒஏ਑ҹǴႝܭ಍ȩᕴԋӭឦس಍ǹќȨઍ༣سдᕴԋځ

ၩ܍਑ҹ઻ҔԋҁȨࡺեൂሽ਑ҹǴࣁ಍ȩᕴԋεӭسيȨًܭ಍ᕴԋǹҗسдځܭ

ҁ࡭Ѝࡺৡ౦Ǵ܌όӕԶԖޑ಍سঅԋਏ཮ӢᕴԋߥଯǴ่݀ᡉҢࣁ಍ȩᕴԋ࣬ၨس

ଷᇥޑගр܌زࣴ H1-7Ƕ 

߄ 13! όӕᕴԋس಍ޑးഢჹߥঅԋਏϐৡ౦่݀ 

 (4) (3) (2) (1) ݋Кၨϩ ܄಍ Fॶ ᡉ๱سঅԋਏ ᕴԋߥ
းഢᆢঅϺኧ

(Ϻ) 129 149 118 92 33.77ɀɀɀ 0.000 (2)>(1)§(3)>(4) 
਑ҹ઻Ҕሽ਱

(ϡ) 19,212 6,662 1,529 57,185 8.28ɀɀɀ 0.000 (4)>(1)§(2)§(3) 
਑ҹ઻Ҕኧໆ

(ঁ) 1.88 3.07 5.01 1.33 30.43ɀɀɀ 0.000 (3)>(1)§(2)§(4) 
਑ҹ઻Ҕԋҁ

(ϡ) 18,794 39,412 6,853 23,197 3.35ɀɀ 0.018 (2)> (3) 

ຏ 1Ǻ(1)୏Κس಍ǹ(2)܍ၩس಍ǹ(3)ًسي಍ǹ(4)ઍ༣س಍ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 
 
4.3ᖄߥቷჹߥঅԋਏϐৡ౦ϩ݋ 
4.3.1πቷጓڋ 

җ߄ 14่݀ᡉҢନ਑ҹ઻Ҕԋҁคᡉ๱ৡ౦Ǵόӕπቷጓޑڋᖄߥቷჹးഢᆢ
অϺኧϷ਑ҹ઻ҔኧໆԖᡉ๱ৡ౦ǴȨҘࠠᖄߥቷȩ܌ሡးഢᆢঅϺኧϷ਑ҹኧໆ֡

ၨӭǴځߚ٠অៈૈΚၨৡǴӢҘቷૈໆεǵᆢঅቫભଯǴᆢঅπׇၨΌǵЧቷӭǴ

ЪᆢঅቫભଯǴ਑ҹ઻ҔΨၨӭǹќȨЧࠠᖄߥቷȐ֖ߥঅೱȑȩޑ਑ҹ઻Ҕൂሽଯ

ௗҙፎБޔቷǴӢЧቷᆢঅቫભၨեǴคଯᆒஏᕴԋᆢঅ៾ೢǴ໻ૈߥᖄڋдጓځܭ

ԄᕇளǴԶᆒஏᕴԋൂሽڰฅၨଯǴ่݀ᡉҢߥঅԋਏ೽ϩ཮ӢπቷጓޑڋόӕԶԖ

ග܌زҁࣴ࡭೽ϩЍࡺঅԋਏ೽ϩԖᡉ๱ৡ౦Ǵߥቷჹߥᖄޑڋৡ౦Ǵόӕπቷጓ܌

рޑଷᇥ H2-1Ƕ 

߄ 14! όӕπቷጓޑڋᖄߥቷჹߥঅԋਏϐৡ౦่݀ 

 (3) (2) (1) ݋Кၨϩ ܄Fॶ ᡉ๱ ڋঅԋਏ πቷጓߥ
းഢᆢঅϺኧ

(Ϻ) 147 109 81 356.24ɀɀɀ 0.000 (1)>(2)>(3) 

ɡ 38ɡ
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߄ 14! όӕπቷጓޑڋᖄߥቷჹߥঅԋਏϐৡ౦่݀Ȑុȑ 

 (3) (2) (1) ݋Кၨϩ ܄Fॶ ᡉ๱ ڋঅԋਏ πቷጓߥ
਑ҹ઻Ҕሽ਱

(ϡ) 15,285 21,306 65,331 6.11ɀɀɀ 0.002 (3)>(1)§(2) 

਑ҹ઻Ҕኧໆ
(ঁ) 2.57 1.64 0.76 17.30ɀɀɀ 0.000 (1)>(2) 

਑ҹ઻Ҕԋҁ
(ϡ) 17,654 19,624 49,087 2.12 0.120 -- 

ຏ 1Ǻ(1)Ҙࠠᖄߥቷǹ(2)Όࠠᖄߥቷǹ(3)Чࠠᖄߥቷ(֖ߥঅೱ) 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 
 
4.3.2Ѝජૈໆ 
җ߄ 15่݀ᡉҢόӕЍජૈໆޑᖄߥቷჹߥঅԋਏԖᡉ๱ৡ౦ǴځύȨύࡋЍ

ජȩޑᖄߥቷ܌ሡးഢᆢঅϺኧၨߏǴځԛࣁȨեࡋЍජȩǴȨଯࡋЍජȩၨϿǴӢύ

ᄽ૽Һޑቷ᏾ԃྈໆЍජӦ୔ϣߥᖄޑЍජࡋ Ǵ୍ឦଯமޑࡋᐒ୏૽ግठ୏Κس಍ܰ

ཞᚯଌঅǴԶ୏Κس಍ᆢঅቫભၨଯǴࡺᆢঅϺኧၨߏǹȨեࡋЍජȩޑᖄߥቷ਑ҹ

઻Ҕሽ਱ၨଯǴӢεӭեࡋЍජޑᖄߥቷᆢঅቫભၨեǴӭаҙፎᕴԋ׳ඤࣁЬǴࡺ

਑ҹ઻ҔൂሽၨଯǹќȨଯࡋЍජȩޑᖄߥቷ਑ҹ઻ҔኧໆϷԋҁၨଯǴӢଯࡋЍජ

ሡᆢঅԋҁၨଯǴ่݀ᡉ܌ᆢঅ઻Ҕ਑ҹӭ࣬ჹځቷӦ୔ϣ૽ግҺ୍ᓎԛӭǴߥᖄޑ

Ңߥঅԋਏ཮ӢЍජૈໆޑόӕԶԖ܌ৡ౦ǴόӕЍජૈໆޑᖄߥቷჹߥঅԋਏԖᡉ

๱ৡ౦ǴࡺЍ࡭ҁࣴ܌زගрޑଷᇥ H2-2Ƕ 

߄ 15! όӕЍජૈໆޑᖄߥቷჹߥঅԋਏϐৡ౦่݀ 

 (3) (2) (1) ݋Кၨϩ ܄অԋਏ Ѝජૈໆ Fॶ ᡉ๱ߥ
းഢᆢঅϺኧ(Ϻ) 134 173 90 1,029.32ɀɀɀ 0.000 (2)>(1)>(3) 
਑ҹ઻Ҕሽ਱(ϡ) 22,993 10,393 19,095 4.63ɀɀ 0.010 (1)>(2) 
਑ҹ઻Ҕኧໆ(ঁ) 1.78 1.83 2.67 12.74ɀɀɀ 0.000 (3)>(1)§(2) 
਑ҹ઻Ҕԋҁ(ϡ) 20,209 11,292 22,535 3.83ɀɀ 0.022 (3)>(2) 
ຏ 1Ǻ(1)եࡋЍජǹ(2)ύࡋЍජǹ(3)ଯࡋЍජ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 
 
 অБԄߥ4.3.3
җ߄ 16่݀ᡉҢόӕߥঅБԄޑᖄߥቷჹߥঅԋਏԖᡉ๱ৡ౦ǴځύаȨᕴԋ

Ҭঅȩޑπз܌ሡးഢᆢঅϺኧၨଯǴځԛࣁȨᙯቷ຾ቷȩǴȨྈໆЍජȩၨեǴӢᕴ

ԋҬঅБԄࢂҗᖄߥቷϩҹ܌Ȑӆғ܌ȑаᕴԋ຾ቷӄࡕڕܨӆჴࡼӣးǴ࣬ჹޑК

дځܭሽϷԋҁၨଯൂޑঅБԄπਔᗋଯǹќȨᙯቷ຾ቷȩπзᆢঅ਑ҹ઻Ҕߥдځ

ඤǴ׳୺ՉǴჴሞ߯аҙፎᕴԋԿൂՏෞঅ܌ቷቬًߥঅБԄǴӢᙯቷ຾ቷεӭҗᖄߥ

ɡ 39ɡ

୾ॗࡤ༖ߴঔԚਞϟःفȈпቻழ၇റ࣐پ



 

ሽϷԋҁၨଯǹԶȨྈໆЍජȩπзᆢঅ਑ҹ઻ҔኧໆၨӭǴӢൂޑᆢঅ਑ҹ઻Ҕࡺ

Ӛᖄߥቷ୺ՉޔߚௗЍජൂՏ຾ቷᆢঅᓎԛᡂଯǴёـ೽໗ၠ୔૽ግޑԛኧගଯ೚

ӭǴ่݀ᡉҢߥঅԋਏ཮ӢߥঅБԄޑόӕԶԖ܌ৡ౦ǴόӕߥঅБԄޑᖄߥቷჹߥ

অԋਏԖᡉ๱ৡ౦ǴࡺЍ࡭ҁࣴ܌زගрޑଷᇥ H2-3Ƕ 

߄ 16! όӕߥঅБԄޑᖄߥቷჹߥঅԋਏϐৡ౦่݀ 

 (3) (2) (1) ݋Кၨϩ ܄অБԄ Fॶ ᡉ๱ߥ অԋਏߥ
းഢᆢঅϺኧ

(Ϻ) 134 119 77 226.76ɀɀɀ 0.000 (1)>(2)>(3) 

਑ҹ઻Ҕሽ਱
(ϡ) 8,901 97,552 32,646 127.47ɀɀɀ 0.000 (2)>(3)>(1) 

਑ҹ઻Ҕኧໆ
(ঁ) 1.86 1.6 5.04 59.62ɀɀɀ 0.000 (3)>(1)§(2) 

਑ҹ઻Ҕԋҁ
(ϡ) 12,008 57,850 46,310 48.53ɀɀɀ 0.000 (2)§(3)>(1) 

ຏ 1Ǻ(1)ᕴԋҬঅǹ(2)ᙯቷ຾ቷǹ(3)ྈໆЍජ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 

4.3.4অൺයำ 
җ߄ 17่݀ᡉҢঅൺයำჹȨ਑ҹ઻Ҕኧໆȩคᡉ๱܄ৡ౦Ǵ߄Ңό཮Ӣঅൺ

යำޑόӕԶቹៜ਑ҹ઻ҔኧໆǹԶȨߏයঅൺȩޑπзးഢᆢঅϺኧၨଯǴЬा߯

ᆢঅቫભၨଯࡑ܈਑܌ठǹќȨอයঅൺȩޑπз઻Ҕ਑ҹൂޑሽϷԋҁӭځܭдঅ

ൺයำޑπзǴӢᖄߥቷޔௗаᕴԋ׳ඤǴԶߚҙፎᕴԋ਑ҹᆢঅǴ่݀ᡉҢߥঅԋ

ਏ཮ӢঅൺයำޑόӕԶԖ܌ৡ౦Ǵόӕঅൺයำޑᖄߥቷჹߥঅԋਏ೽ϩԖᡉ๱ৡ

౦Ǵࡺ೽ϩЍ࡭ҁࣴ܌زගрޑଷᇥ H2-4Ƕ 

߄ 17! όӕঅൺයำޑᖄߥቷჹߥঅԋਏϐৡ౦่݀ 

 (3) (2) (1) ݋Кၨϩ ܄অԋਏ অൺයำ Fॶ ᡉ๱ߥ
းഢᆢঅϺኧ

(Ϻ) 19 75 210 21,902.13ɀɀɀ 0.000 (3)>(2)>(1) 

਑ҹ઻Ҕሽ਱
(ϡ) 55,844 18,681 13,684 17.24ɀɀɀ 0.000 (1)>(2)§(3) 

਑ҹ઻Ҕኧໆ
(ঁ) 2.66 2.09 2.03 1.48 0.229 -- 

਑ҹ઻Ҕԋҁ
(ϡ) 40,290 20,015 14,646 6.97ɀɀ 0.001 (1)>(2)§(3) 

ຏ 1Ǻ(1)อයঅൺǹ(2)ύයঅൺǹ(3)ߏයঅൺ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 
 

ᖄߥቷϐυᘋਏ݀
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4.4ᖄߥቷϐυᘋਏ݀ 
4.4.1πቷጓڋ 

ᖄߥቷޑπቷጓڋϐυᘋਏ݀ӵ߄ όӕ೷ԋးڋঅးഢ཮ӢπቷጓߥҢǴ܌18
ഢᆢঅϺኧᆶ਑ҹ઻ҔԋҁԖᡉ๱ޑυᘋቹៜǴԶӧ਑ҹ઻ҔኧໆБय़ჹै٣Ҕ೼ǵ

Ꮿରૈ܄ǵᕴԋس಍Ԗᡉ๱ޑυᘋǹӧ਑ҹ઻Ҕሽ਱Бय़ჹैًᜪࠠǵै٣Ҕ೼ǵᏯ

ରૈ܄ǵᐒ୏ૈ܄ǵᕴԋس಍Ԗᡉ๱ޑυᘋǹ่ࣴ݀زᡉҢπቷጓڋჹߥঅးഢᆶߥ

অԋਏڀԖ೽ϩᡉ๱ޑυᘋቹៜǴཀࡰόӕߥঅးഢߥޑঅԋਏ཮Ӣᖄߥቷޑπቷጓ

ଷᇥޑගр܌زҁࣴ࡭೽ϩЍࡺৡ౦ǴޑόӕԶԖ೽ϩᡉ๱ڋ H3-1Ƕ 

߄ 18! πቷጓڋჹߥঅးഢᆶߥঅԋਏϐυᘋ่݀ 
 অԋਏߥ

Ҭϕ໨ 
းഢᆢঅ 
Ϻኧ(Ϻ) 

਑ҹ઻Ҕ 
ኧໆ(ঁ) 

਑ҹ઻Ҕ
ሽ਱(ϡ) 

਑ҹ઻Ҕ
ԋҁ(ϡ) 

πቷጓڋ*ैًᜪࠠ ! ! 85.70ɀɀɀ 
(0.000) 

0.38 
(0. 770) 

! 4.06ɀɀɀ 
(0.007) 

! 4.78ɀɀɀ 
(0.002) 

πቷጓڋ*းഢҺ୍ ! ! 138.03ɀɀɀ 
(0.000) 

0.30 
(0.738) 

2.17 
(0.115) 

2.85ɀ 
(0.058) 

πቷጓ٣ै*ڋҔ೼ ! ! 97.93ɀɀɀ 
(0.000) 

! 5.15ɀɀɀ 
(0.000) 

27.27ɀɀɀ 
(0.000) 

! 29.91ɀɀɀ 
(0.000) 

πቷጓڋ*Ꮿରૈ܄ ! ! 85.41ɀɀɀ 
(0.000) 

2.09ɀ 
(0.064) 

2.09ɀ 
(0.063) 

2.02ɀ 
(0.073) 

πቷጓڋ*ᐒ୏ૈ܄ ! ! 63.62ɀɀɀ 
(0.000) 

0.64 
(0.588) 

! 4.39ɀɀɀ 
(0.004) 

! 4.76ɀɀɀ 
(0.003) 

πቷጓڋ*ٛៈૈ܄ ! ! 92.03ɀɀɀ 
(0.000) 

0.15 
(0.929) 

1.97 
(0.116) 

2.47ɀ 
(0.06) 

πቷጓڋ*ᕴԋس಍ ! ! 87.06ɀɀɀ 
(0.000) 

! ! 19.07ɀɀɀ 
(0.000) 

! 3.37ɀɀɀ 
(0.003) 

1.81ɀ 
(0.092) 

ຏ 1Ǻ߄ύኧॶࣁ FॶǴ۱ࡴϣኧॶࣁᡉ๱܄Ƕ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 
 

 
კ 2! πቷጓڋჹᕴԋس಍ᆶ਑ҹ઻Ҕሽ਱ϐυᘋਏ݀ 

୏Κس಍ ಍سၩ܍ ಍سيً ઍ༣س಍

ᕴԋس಍
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வ߄ 18ᒧڗ΋ᡉ๱่݀ᛤᇙυᘋკ຾΋؁ϩ݋ᖄߥቷπቷጓޑڋυᘋቹៜǴҗ
კ Ԗᡉ๱υᘋਏڀ಍ᆶ਑ҹ઻Ҕሽ਱سᕴԋܭჹڋπቷጓޑቷߥҢᖄ܌2 Ǵ݀Ӛ໨ᕴ

ԋس಍ᆢঅҙፎޑ਑ҹൂሽ཮ӢᖄߥቷޑጓڋԶԖ܌ৡ౦ǴЀࢂځᕴԋس಍ࣁઍ༣س

಍ᆶ୏Κس಍ਔπቷጓޑڋυᘋԖܴᡉৡ౦Ƕ྽πቷጓࣁڋҘࠠᖄߥቷਔǴઍ༣س಍

অೱȑᡉߥቷȐ֖ߥቷϷЧࠠᖄߥΌࠠᖄࣁڋ໨Ǵᆶጓࠔᆢঅ਑ҹ઻Ҕӭឦଯൂሽޑ

๱ࣁଯǴՠҘࠠᖄߥቷӧ୏Κس಍ޑ઻Ҕ਑ҹ߾ឦၨեൂሽࠔ໨Ƕ 
4.4.2Ѝජૈໆ 
ᖄߥቷޑЍජૈໆϐυᘋਏ݀ӵ߄ অးഢ཮ӢЍජૈໆόӕ೷ԋးߥҢǴ܌19

ഢᆢঅϺኧᆶ਑ҹ઻ҔኧໆԖᡉ๱ޑυᘋቹៜǴԶӧ਑ҹ઻Ҕሽ਱Бय़ჹैًᜪࠠǵ

ै٣Ҕ೼ǵᐒ୏ૈ܄ǵᕴԋس಍Ԗᡉ๱ޑυᘋǹӧ਑ҹ઻ҔԋҁБय़ჹैًᜪࠠǵै

٣Ҕ೼ǵᐒ୏ૈ܄ǵᕴԋس಍Ԗᡉ๱ޑυᘋǹ่ࣴ݀زᡉҢЍජૈໆჹߥঅးഢᆶߥ

অԋਏڀԖ೽ϩᡉ๱ޑυᘋቹៜǴཀࡰόӕߥঅးഢߥޑঅԋਏ཮ӢᖄߥቷޑЍජૈ

ໆόӕԶԖ೽ϩᡉ๱ޑৡ౦Ǵࡺ೽ϩЍ࡭ҁࣴ܌زගрޑଷᇥ H3-2Ƕ 

߄ 19! Ѝජૈໆჹߥঅးഢᆶߥঅԋਏϐυᘋ่݀ 
 অԋਏߥ

Ҭϕ໨ 
းഢᆢঅ 
Ϻኧ(Ϻ) 

਑ҹ઻Ҕ 
ኧໆ(ঁ) 

਑ҹ઻Ҕ 
ሽ਱(ϡ) 

਑ҹ઻Ҕ 
ԋҁ(ϡ) 

Ѝජૈໆ*ैًᜪࠠ ! 256.28ɀɀɀ 
(0.000) 

! 27.37ɀɀɀ 
(0.000) 

2.10ɀ 
(0.078) 

2.21ɀ 
(0.066) 

Ѝජૈໆ*းഢҺ୍ ! 528.58ɀɀɀ 
(0.000) 

! 53.62ɀɀɀ 
(0.000) 

1.08 
(0.339) 

0.88 
(0.414) 

Ѝජૈໆ*ै٣Ҕ೼ ! 226.55ɀɀɀ 
(0.000) 

! 18.49ɀɀɀ 
(0.000) 

! 3.60ɀɀɀ 
(0.006) 

! 3.59ɀɀɀ 
(0.006) 

Ѝජૈໆ*Ꮿରૈ܄ ! 180.3ɀɀɀ 
(0.000) 

! 16.67ɀɀɀ 
(0.000) 

1.65 
(0.129) 

1.36 
(0.225) 

Ѝජૈໆ*ᐒ୏ૈ܄ ! 214.52ɀɀɀ 
(0.000) 

! 24.42ɀɀɀ 
(0.000) 

! 2.85ɀɀ 
(0.023) 

2.35ɀ 
(0.052) 

Ѝජૈໆ*ٛៈૈ܄ ! 349.18ɀɀɀ 
(0.000) 

! 35.64ɀɀɀ 
(0.000) 

1.17 
(0.319) 

1.07 
(0.36) 

Ѝජૈໆ*ᕴԋس಍ ! 41.86ɀɀɀ 
(0.000) 

! 46.37ɀɀɀ 
(0.000) 

! 4.13ɀɀɀ 
(0.000) 

! 9.41ɀɀɀ 
(0.000) 

ຏ 1Ǻ߄ύኧॶࣁ FॶǴ۱ࡴϣኧॶࣁᡉ๱܄Ƕ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 

வ߄ 19ᒧڗ΋ᡉ๱่݀ᛤᇙυᘋკ຾΋؁ϩ݋ᖄߥቷЍජૈໆޑυᘋቹៜǴҗ
კ Ԗᡉ๱υᘋਏڀ٣Ҕ೼ᆶးഢᆢঅϺኧैܭҢЍජૈໆჹ܌3 Ǵ݀Ӛ໨ै٣Ҕ೼ޑ

းഢᆢঅϺኧ཮ӢЍජૈໆԶԖ܌ৡ౦ǴЀװځᔐးഢᆶ༇୍းഢਔЍජૈໆޑυᘋ

Ԗܴᡉৡ౦ǶЍජૈໆࣁύࡋЍජޑᖄߥቷǴװᔐးഢޑᆢঅϺኧၨեࡋЍජᆶଯࡋ

Ѝජޑᖄߥቷᡉ๱ࣁଯǴՠ༇୍းഢޑᆢঅϺኧࣁ߾നեǶ 

ै٣Ҕ೼
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კ 3! Ѝජૈໆჹै٣Ҕ೼ᆶးഢᆢঅϺኧϐυᘋਏ݀ 

 অБԄߥ4.4.3
ᖄߥቷߥޑঅБԄϐυᘋਏ݀ӵ߄ অБԄόӕ೷ԋးߥঅးഢ཮ӢߥҢǴ܌20

ഢᆢঅϺኧǵ਑ҹ઻Ҕኧໆǵ਑ҹ઻Ҕሽ਱ǵ਑ҹ઻ҔԋҁԖᡉ๱ޑυᘋቹៜǴࣴز

অԋߥޑঅးഢߥόӕࡰυᘋቹៜǴཀޑঅԋਏԖᡉ๱ߥঅးഢᆶߥঅБԄჹߥ่݀

ਏ཮ӢᖄߥቷߥޑঅБԄόӕԶԖᡉ๱ޑৡ౦ǴࡺЍ࡭ҁࣴ܌زගрޑଷᇥ H3-3Ƕ 

߄ 20!  অԋਏϐυᘋ่݀ߥঅးഢᆶߥঅБԄჹߥ
 অԋਏߥ

Ҭϕ໨ 
းഢᆢঅ 
Ϻኧ(Ϻ) 

਑ҹ઻Ҕ 
ኧໆ(ঁ) 

਑ҹ઻Ҕ 
ሽ਱(ϡ) 

਑ҹ઻Ҕ 
ԋҁ(ϡ) 

! অБԄ*ैًᜪࠠߥ ! 53.09ɀɀɀ 
(0.000) 

! ! 14.18ɀɀɀ 
(0.000) 

! ! 20.00ɀɀɀ 
(0.000) 

! 13.44ɀɀɀ 
(0.000) 

! অБԄ*းഢҺ୍ߥ ! 92.43ɀɀɀ 
(0.000) 

! ! 19.28ɀɀɀ 
(0.000) 

! ! 30.93ɀɀɀ 
(0.000) 

! 15.9ɀɀɀ 
(0.000) 

! ٣Ҕ೼ै*অБԄߥ ! 82.29ɀɀɀ 
(0.000) 

! ! 15.69ɀɀɀ 
(0.000) 

! ! 21.01ɀɀɀ 
(0.000) 

! 15.80ɀɀɀ 
(0.000) 

! ૈ܄অБԄ*Ꮿରߥ ! 49.95ɀɀɀ 
(0.000) 

! ! 9.10ɀɀɀ 
(0.000) 

! ! 6.7ɀɀɀ 
(0.000) 

! 6.77ɀɀɀ 
(0.000) 

! ૈ܄অБԄ*ᐒ୏ߥ ! 44.29ɀɀɀ 
(0.000) 

! ! 12.85ɀɀɀ 
(0.000) 

! ! 18.16ɀɀɀ 
(0.000) 

! 13.93ɀɀɀ 
(0.000) 

! ૈ܄অБԄ*ٛៈߥ ! 63.94ɀɀɀ 
(0.000) 

! ! 12.83ɀɀɀ 
(0.000) 

! ! 20.83ɀɀɀ 
(0.000) 

! 10.88ɀɀɀ 
(0.000) 

! ಍سঅБԄ*ᕴԋߥ ! 15.87ɀɀɀ 
(0.000) 

! ! 36.86ɀɀɀ 
(0.000) 

! 5.38ɀɀɀ 
(0.000) 

! 11.53ɀɀɀ 
(0.000) 

ຏ 1Ǻ߄ύኧॶࣁ FॶǴ۱ࡴϣኧॶࣁᡉ๱܄Ƕ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 

வ߄ 20ᒧڗ΋ᡉ๱่݀ᛤᇙυᘋკ຾΋؁ϩ݋ᖄߥቷߥঅБԄޑυᘋቹៜǴҗ
კ Ԗᡉ๱υᘋਏڀᜪࠠᆶ਑ҹ઻ҔኧໆًैܭঅБԄჹߥҢ܌4 Ǵ݀Ӛᜪًࠠैޑး

ഢځᆢঅ਑ҹ઻Ҕኧໆ཮ӢߥঅБԄԶԖ܌ৡ౦ǴЀࢂځҘًᆶઍًߥঅБԄޑυᘋ

Ԗܴᡉৡ౦ǶᖄߥቷߥঅБԄࣁྈໆЍජਔǴҘًޑ਑ҹ઻ҔኧໆၨᕴԋҬঅᆶᙯቷ

ᔐးഢװ ၮᒡးഢ ༇୍းഢ
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ĲĶı

ĳıı

՗
ी
ᜐ
ጔ
ѳ
֡
ኧ)

Ϻ*

Ѝජૈໆ
եࡋЍජ

ύࡋЍජ

ଯࡋЍජ

းഢᆢঅϺኧ!ޑ՗ीᜐጔѳ֡ኧ

ɡ 43ɡ

୾ॗࡤ༖ߴঔԚਞϟःفȈпቻழ၇റ࣐پ



 

຾ቷᡉ๱ࣁӭǴՠઍًޑ਑ҹ઻Ҕኧໆࣁ߾നϿǶ 

 
კ 4!  অБԄჹैًᜪࠠᆶ਑ҹ઻Ҕኧໆϐυᘋਏ݀ߥ

 
4.4.4অൺයำ 

ᖄߥቷޑঅൺයำϐυᘋਏ݀ӵ߄ অးഢ཮Ӣঅൺයำόӕ೷ԋးߥҢǴ܌21
ഢᆢঅϺኧᆶ਑ҹ઻ҔኧໆԖᡉ๱ޑυᘋቹៜǴԶӧ਑ҹ઻Ҕሽ਱Бय़ჹैًᜪࠠǵ

းഢҺ୍ǵै٣Ҕ೼ǵᐒ୏ૈ܄ǵٛៈૈ܄Ԗᡉ๱ޑυᘋǹӧ਑ҹ઻ҔԋҁБय़ჹै

٣Ҕ೼ǵᕴԋس಍Ԗᡉ๱ޑυᘋǹ่ࣴ݀زᡉҢঅൺයำჹߥঅးഢᆶߥঅԋਏڀԖ

೽ϩᡉ๱ޑυᘋቹៜǴཀࡰόӕߥঅးഢߥޑঅԋਏ཮ӢᖄߥቷޑঅൺයำόӕԶԖ

೽ϩᡉ๱ޑৡ౦Ǵࡺ೽ϩЍ࡭ҁࣴ܌زගрޑଷᇥ H3-4Ƕ 

߄ 21! অൺයำჹߥঅးഢᆶߥঅԋਏϐυᘋ่݀ 
 অԋਏߥ

Ҭϕ໨ 
းഢᆢঅ 
Ϻኧ(Ϻ) 

਑ҹ઻Ҕ 
ኧໆ(ঁ) 

਑ҹ઻Ҕ 
ሽ਱(ϡ) 

਑ҹ઻Ҕ 
ԋҁ(ϡ) 

অൺයำ*ैًᜪࠠ ! ! 63.76ɀɀɀ 
(0.000) 

! 5.38ɀɀɀ 
(0.000) 

! 3.18ɀɀ 
(0.013) 

1.03 
(0.393) 

অൺයำ*းഢҺ୍ ! ! 36.41ɀɀɀ 
(0.000) 

! 10.24ɀɀɀ 
(0.000) 

! 5.15ɀɀɀ 
(0.006) 

0.82 
(0.441) 

অൺයำ*ै٣Ҕ೼ ! ! 49.19ɀɀɀ 
(0.000) 

! 8.10ɀɀɀ 
(0.000) 

! 7.33ɀɀɀ 
(0.000) 

! 5.94ɀɀɀ 
(0.000) 

অൺයำ*Ꮿରૈ܄ ! ! 36.65ɀɀɀ 
(0.000) 

! 12.16ɀɀɀ 
(0.000) 

0.86 
(0.525) 

0.57 
(0.756) 

অൺයำ*ᐒ୏ૈ܄ ! ! 71.72ɀɀɀ 
(0.000) 

! 5.98ɀɀɀ 
(0.000) 

! 3.40ɀɀɀ 
(0.009) 

1.07 
(0.369) 

অൺයำ*ٛៈૈ܄ ! ! 43.15ɀɀɀ 
(0.000) 

! 6.66ɀɀɀ 
(0.000) 

! 3.42ɀɀ 
(0.016) 

0.56 
(0.643) 

অൺයำ*ᕴԋس಍ ! ! 16.51ɀɀɀ 
(0.000) 

! 21.15ɀɀɀ 
(0.000) 

1.11 
(0.353) 

! 7.19ɀɀɀ 
(0.000) 

ຏ 1Ǻ߄ύኧॶࣁ FॶǴ۱ࡴϣኧॶࣁᡉ๱܄Ƕ 
ຏ 2Ǻɀpɦ0.1 ɀɀpɦ0.05 ɀɀɀpɦ0.01 
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வ߄ 21ᒧڗ΋ᡉ๱่݀ᛤᇙυᘋკ຾΋؁ϩ݋ᖄߥቷঅൺයำޑυᘋቹៜǴҗ
კ Ԗᡉ๱υᘋਏڀᜪࠠᆶ਑ҹ઻ҔኧໆًैܭҢঅൺයำჹ܌5 Ǵ݀Ӛ໨ैًᜪࠠޑ

਑ҹ઻Ҕኧໆ཮ӢঅൺයำԶԖ܌ৡ౦ǴЀࢂځᏯًᆶҘًঅൺයำޑυᘋԖܴᡉৡ

౦ǶᖄߥቷޑπзঅൺයำឦߏයঅൺਔǴᏯًޑ਑ҹ઻Ҕኧໆౣӭܭอයঅൺᆶύ

යঅൺǴՠҘًޑ਑ҹ઻Ҕኧໆࣁ߾നϿǶ 

 
კ 5! অൺයำჹैًᜪࠠᆶ਑ҹ઻Ҕኧໆϐυᘋਏ݀ 

 
ϖǵ่ፕᆶࡌ᝼ 

5.1่ፕ 
ҁࣴزаቬ஥းഢϩ݋୯ैࡕ༇ߥঅԋਏǴ่ ݀ᡉҢόӕଌঅးഢឦߥޑ܄অԋ

ਏڀԖৡ౦ǴးഢᆢঅϺኧനࣁߏҘًǵᏯରЍජ܈ၮᒡးഢǵคװᔐ܄ǵଯᐒ୏܄ǵ

ค܈եٛៈ܄аϷ܍ၩس಍ǹԶ਑ҹ઻Ҕሽ਱ᆶԋҁനଯࣁᏯًǵᏯର܈༇୍းഢǵ

অԋਏዴჴ཮Ӣଌঅးഢߥ಍Ǵ่݀᛾ჴسаϷઍ༣܄ǵଯٛៈ܄ᔐǵեᐒ୏װำ߈

ឦ܄ԶԖόӕǶᖄߥቷߥޑঅԋਏว౜ҘࠠᖄߥቷǵύࡋЍජໆǵᕴԋҬঅᆶߏයঅ

ൺයޑπзሡाޑးഢᆢঅϺኧനߏǹ਑ҹ઻ҔኧໆၨӭࣁଯࡋЍජᆶྈໆЍජǹ਑

ҹ઻Ҕሽ਱നଯࣁЧࠠᖄߥቷȐ֖ߥঅೱȑǵᙯቷ຾ቷᆶอයঅൺයǹԶ਑ҹ઻Ҕԋ

ҁၨଯࣁ߾ଯࡋЍජᆶอයঅൺයޑπзǴ่ ݀ᡉҢߥঅԋਏዴჴ཮Ӣᖄߥቷឦޑ܄

όӕډڙቹៜǶ 
ᖄߥቷჹଌঅးഢᆶߥঅԋਏ೽ϩڀԖυᘋਏ Ǵ݀ཀࡰӚᅿቬ஥းഢߥޑঅԋਏ

೽ϩӢᖄߥቷԶԖ܌όӕǶҘࠠᖄߥቷᆢঅઍ༣س಍܌ҙፎ׳ඤ਑ҹൂޑሽၨΌࠠϷ

ЧࠠᖄߥቷȐ֖ߥঅೱȑᡉ๱ࣁଯǴՠ୏Κس಍ޑ઻Ҕ਑ҹ֡߾ឦၨեൂሽࠔ໨Ǵᡉ

ҢҘࠠᖄߥቷޑᆢঅቫભᆶు֡ࡋၨଯǹჹߥܭঅБԄǴᖄߥቷаྈໆЍජൂՏ୷Ӧ

૽ግਔǴᆢঅҘً઻Ҕ਑ҹኧനӭǴᡉҢൂՏܭଯம૽ࡋግܰᆬғးഢཞᚯଌঅǴӢ

ԜǴᖄߥቷߥঅբ཰߯ױᜢ೽໗ᆢ࡭ᏯΚϐᜢᗖǶ 

Ꮿً Ҙً ઍً
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ҁ่ࣴ݀زёᕕှߥঅးഢᆶᖄߥቷჹߥঅԋਏڀԖᡉ๱ቹៜǴԶЪᖄߥቷჹቬ

஥းഢߥޑঅԋਏڀԖ೽ϩυᘋਏ݀ǴӢԜǴᖄߥቷჹࡕܭ༇ߥঅޑᆢៈૈໆ՞Ԗ΋

ख़ाفՅǶ 
 ᝼ࡌ5.2
வቬ஥းഢᆢៈԶقǴCMسӈҘًᗨឦࡹ฼܄؎ନးഢǴோϝឦൂՏ૽ግǵᄽ

૽ख़ाفՅϐ΋Ǵࡌ᝼਑ҹሡ؃ᝢံൂՏଞჹႣᆉϩଛǴϝሡᝢံى୼࣬ᜢ܍ၩس಍

Ӧ୔ЍජҺ୍ύനܭቷߥঅૈໆբ཰Бय़Ǵᖄߥ਑Ϻኧǹӧࡑঅ਑ҹǴаᕭอးഢߥ

ᜢᗖӧᕴԋҬঅբ཰Ǵࡌ᝼းഢߥঅࡹ฼ൂՏǴዴჴ٩ᖄߥቷጓڋΓΚᆶϺኧǴೕჄ

ԃߥࡋঅीฝǴᆅڋӵයӵ፦ஒᕴԋҬঅ٠຾஦ኘံሡ؃ൂՏǴঈගϲቬ஥းഢִ๓Ƕ 
ҁࣴز໻௖૸Οભߥঅբ཰ǴோൂՏ΋ǵΒભᏹբᆶߥᎦࢂࠅးഢᆢៈޑਥҁǴ

ᄃ࢙݊ᆶഋ࠮๩Ȑ2021ȑᇡࣁಃ΋ભ٬ҔΓ঩ᆶಃΒભߥᎦΓ঩നࣁख़ाǴൂځՏߥ
Ꭶբ཰ᜢ߯๱းഢִ๓ϐᜢᗖǹЪᒿ๱ഌैȨᖄӝծᅿᔼȩጓԋൂՏಔᙃࠠᄊׯᡂǴ

অπߥޑঅೱߥ೽ࡰᎦբ཰ǴቚуᖄծਓǵઍߥёયΕཥጓԋϐΒભޣزࣴុࡕ᝼ࡌ

зǴֹૈ׳ഢࡕ༇ߥঅૈໆࣴزǶ 
ӧ୯ैࡕ༇ံߥБय़Ǵ୯ैးഢױ⫠ؼᜢ೽໗ᏯΚǴ౜Ϟჹ۞ݓΚ৮ᓵВ੻ᝄ৚Ǵ

ோך୯ቬ஥းഢϝӭឦΒᏯਔжౢࠔǴόᆅӧးഢݓᏔૈ܄΢ςပࡕჹ۞ЬΚးഢǴ

ӧးഢᆢ࡭΢Ǵߥঅ਑ҹ௦ᖼӭय़ᖏ੃Ѩ܄୘ྍึნǴନаϣᖼ܈ᇡ၂ᇙ฻ӭϡБԄ

ൻ୘ᕇ਑ѦǴᖄߥቷჹܭᜢᗖᕴԋᔈុ࡭ᘉεঅૈᆶΓ঩୻૽ǹԜѦǴҁࣴزаᆢঅ

ቬ஥းഢ่݀ϩ݋୯ैࡕ༇ૈΚǴԶߥঅ਑ҹᕇளБय़ǴҡۢঅȐ2021ȑࡰрߥঅբ
཰܌ሡϐ႟ߕҹૈᆒྗջਔᕇளǴၱࣁՉߥঅբ཰ϐᜢᗖӢનǴӢԜǴࡌ᝼٩ഢ਑ය

ำ٩ྣးഢᅿᜪᆶ૽ግБԄ฻ፏӭҗ΢ԶΠϐࡹ฼ǴӭБڗளሡ؃ୖኧǴගଯഢ਑ᆒ

ഢ౜жϯฯڀ಍໪س༇ࡕ໗ैࣁǴԖਏၮҔ୯ٛႣᆉǹќѦFan et al.Ȑ2015ȑᇡࡋྗ
ᡏచҹᆶӄय़ၗૻᆛၡ࿯ᗺǴωૈჴ౜ࡕ༇ሦୱޑᆛၡϯᆶၗૻϯǴӢԜǴࡌ᝼౜Ԗ

းഢᔈаӄტයཷۺǴ᏾ӝӚ໨ၗૻᆛၡس಍Ǵࡌҥးഢᆢߥၗ਑৤ǴаයၮҔ׳ӭ

ኳಔϩ݋Ǵբࣁගٮးഢߥঅᆶ਑ҹᝢံ٩ޑᏵǶ 

  

ୖԵЎ᝘
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ୖԵЎ᝘ 

Бҏᓪǵ஭Ჹ຾Ȑ2021ȑǶै٣းഢၮҔਏૈຑ՗ϐࣴز-а୯ैЬᏯးഢٯࣁǶഌै
 тǴȐ1ȑǴ11-33Ƕۑ༇ࡕ

ЦШዞȐ2017ȑǶவШࣚӚ୯Оઍว৖௖૸ഌैઍծ೽໗҂ٰैࡌว৖ǶઍծۑтǴ
Ȑ175ȑǴ1-20Ƕ 

ҡۢঅȐ2022ȑǶᇙ೷ᙌঅ᏾ᙑӵཥȋഌैծ᏾ύЈǶഌैᏢೌᚈДтǴȐ584ȑǴ113-
119Ƕ 

ֆػҺǵഋᗶ໋Ȑ2019ȑǶаᆒჴॠڮᢀᗺᆶीฝຑਡೌ௖૸ޔϲᐒঅៈբ཰ࢬำׯ
๓ϐࣴزǶഌैࡕ༇ۑтǴȐ4ȑǴ27-44Ƕ 

ֆࡹᑉȐ2007ȑǶ୯ैᖄ༇љз೽ᖄӝߥঅቷߥঅЍජբ཰ᕮਏຑ՗Ƕ୯ٛᆅ౛Ꮲଣ
ၗྍᆅ౛ࣴ܌ز҂рހᅺγፕЎǴᆵ᡼ǴᆵчѱǶ 

ֆੀ᎜Ȑ2004ȑǶݓᏔس಍୏ᄊִ๓౗ϩ݋ኳԄϐࣴزǶ୯ٛεᏢύ҅౛πᏢଣծᏔ
 ᅺγፕЎǴᆵ᡼Ǵਲ༜ᑜǶހ҂р܌ز಍πำࣴس

ֆ஖ሎȐ2018ȑǶᔈҔ FAHP௖૸ैޜ IDFࠠᐒس಍ၮբᜢᗖԋфӢન-аࢌᖄ໗ࡕ
༇ЍජٯࣁǶύ๮εᏢࣽמᆅ౛Ꮲس҂рހᅺγፕЎǴᆵ᡼ǴཥԮѱǶ 

ֈ੻ᇬȐ2015ȑǶഌैࡕ༇ံߥၮբਏ੻ϐࣴزǶ୯ٛεᏢ౛πᏢଣᐒఓπำᅺγ੤
҂рހᅺγፕЎǴᆵ᡼Ǵਲ༜ᑜǶ 

Ƕύزঅԋਏቹៜϐࣴߥঅբ཰ᆶӝऊᆅ౛ჹߥ୘ہᏢȐ2021ȑǶ୯ै೯Ҕးഢۏ׵
๮ࣽמεᏢ࿶ᔼᆅ౛ࣴ܌ز҂рހᅺγፕЎǴᆵ᡼ǴᆵчѱǶ 

ǶϡඵεᏢز᛽ᜢ߯ϐࣴޕঅߥ༇Γ঩ၗૻૈΚᆶ୯ैً፶ࡕඳ໢Ȑ2021ȑǶ୯ै׵
ၗૻᆅ౛Ꮲس҂рހᅺγፕЎǴᆵ᡼Ǵਲ༜ѱǶ 

჏࣓Ȑ2015ȑǶၮҔ׵ FMEAܭೌמЇᔏᐯسݨ಍ࠔ፦ׯ๓ࣴزǶ୯ҥ໦݅ࣽמεᏢ
π཰πำᆶᆅ౛س҂рހᅺγፕЎǴᆵ᡼Ǵ໦݅ᑜǶ 

ᅺγހ҂рس፣Ȑ2018ȑǶഌैঅៈπቷᕮਏᆅ౛ϐ௖૸Ƕ୯ٛεᏢ଄୍ᆅ౛Ꮲד݅
ፕЎǴᆵ᡼ǴᆵчѱǶ 

Ƕ୯ҥଯ໢݋ᆶഢ਑ϐᜢᖄϩߥ෈ቬًᆢٿ૸ࣴೌמᗶȐ2015ȑǶၮҔၗ਑௖୎ד݅
ಃ΋ࣽמεᏢၮᝢᆅ౛ࣴ܌ز҂рހᅺγፕЎǴᆵ᡼Ǵଯ໢ѱǶ 

а-ز਑Ⴃෳᆶ௓ᆅϐࣴނঅϐߥ୯ैΟભܭ۸Ȑ2016ȑǶԪՅႣෳ౛ፕᔈҔࡹ݅ Hᖄ
ᅺγፕЎǴᆵ᡼ǴཥԮހᅺγӧᙍ஑੤҂р܌زεᏢᆅ౛ࣴמǶܴཥࣽٯࣁቷߥ
ᑜǶ 

च҅ߞȐ2001ȑǶഌैҘࠠᖄӝߥঅቷᕮਏຑ՗ϐࣴزǶ୯ٛᆅ౛Ꮲଣࡕ༇ᆅ౛ࣴز
 ᅺγፕЎǴᆵ᡼ǴᆵчѱǶހ҂р܌

चଳ൏Ȑ2020ȑǶ௖૸ᖄӝծᅿᔼჹߥঅೱံߥЍජҺ୍ϐቹៜࣴ݋Ƕ୯ٛεᏢഌै
 Ǵᆵ᡼Ǵਲ༜ᑜǶزචୖᒉᏢଣ҅ೕ੤ै٣஑ᚒࣴࡰ

ॡࠆӸȐ2021ȑǶЍ߻ӼࡕǵЬ୏୍ܺɡวඦ܍༇೽໗᜼ᡕᆒઓǶഌैᏢೌᚈДтǴ
57Ȑ580ȑǴ121-125Ƕ 

৪଻໢Ȑ2005ȑǶ୯ैࡕ༇ߥঅբ཰ႝηϯϐਏ੻ຑ՗ɡаഌै××ᖄӝߥঅቷٯࣁǶ
ύ๮εᏢ࿶ᔼᆅ౛ࣴ܌ز҂рހᅺγፕЎǴᆵ᡼ǴཥԮѱǶ 

୯ٛ೽ഌैљз೽Ȑ2015ȑǶ୯ैྗ߾ɡ೯Ҕɡ΋૓ɡ2ɡ11ɡ02ഌैߥঅ௲ጄȐಃΒ
 ȑǴᆵ᡼Ǵਲ༜ѱǶހ

୯ٛ೽ഌैљз೽Ȑ2017ȑǶഌैɡ஑཰ɡࡕ༇ɡ6007ഌैӦ୔ᖄӝߥঅቷբ཰ЋнǴ
ᆵ᡼Ǵਲ༜ѱǶ 
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஭Ჹ຾ǵֆݒࡿȐ2019ȑǶவٮሡόዴۓᢀᗺ௖૸୯ैࡕ༇ϐӸ೤௓ୢڋᚒˇаഌै
ቬ஥ًࠠ፶ഢҽҹٯࣁǶഌैࡕ༇ۑтǴȐ2ȑǴ90-107Ƕ 

೚ՙ⏣Ȑ2017ȑǶးҘٛៈೌמϐ௖૸ǶးҘծۑтǴȐ245ȑǴ1-17Ƕ 
ഋঅ Ȑི2020ȑǶаቫભϩݤ݋ȐAHPȑ௖૸ቹៜӦ୔ᖄߥቷᆢঅπբᕮਏᜢᗖӢનǶ

୯ٛεᏢഌैࡰචୖᒉᏢଣ҅ೕ੤ै٣஑ᚒࣴزǴਲ༜ᑜǶ 
ഋඵᙦȐ2012ȑǶ୯ैቬ஥ً፶ᆢঅ฼ౣϐࣴس-ز಍୏ᄊᢀᗺǶ୯ٛεᏢᆅ౛Ꮲଣၗ
ྍᆅ౛Ϸ،฼ࣴ܌ز҂рހᅺγፕЎǴᆵ᡼Ǵਲ༜ᑜǶ 

ယਜ჏Ȑ2016ȑǶै٣းഢ႟ߕҹံٮ฼ౣϐ௖૸ǶεӕεᏢπำᆅ౛ᅺγӧᙍ஑੤
҂рހᅺγፕЎǴᆵ᡼ǴᆵчѱǶ 

ᄃЎדȐ2010ȑǶவύӅȨैΚ৖Ңȩ௖૸ȨZBD-098×8፺ࠠ؁ծᏯًȩϐว৖Ƕ؁
ծۑтǴȐ235ȑǴ1-14Ƕ 

ᄃ݊ ǵ࢙ഋ࠮๩Ȑ2021ȑǶಔᙃፓ᏾ࡕးҘ೽໗ӵՖၱՉٛፁբᏯ-аᖄӝծᅿᔼٯࣁǶ
းҘծۑтǴȐ259ȑǴ66-90Ƕ 

ኻᒴ൤Ȑ2019ȑǶύ୯ޑጃԄᇻำОጂࣇǶ୯ٛӼӄຼൔǴȐ69ȑǴ17-20Ƕ 
Blanchard, B. S., & Fabrycky, W. J. (1990). Systems engineering and analysis (3rd ed.). NJ: 

Pearson Hell. 
Blanchard, B. S., (2003). Logistics engineering and management. London, England: Pearson. 
Chairman of the Joint Chiefs of Staff (CJCS). (2000). Joint Vision 2020: America’s Military-

Preparing for Tomorrow. Joint Forces Quarterly, summer 2000, 57-76. 
Dali, H., & Chengcheng, L. (2021). Demand forecast of equipment spare parts based on 

EEMD-LSTM. Proceedings of the 2021 6th International Conference on Intelligent 
Informatics and Biomedical Sciences (ICIIBMS), 6, 230-234. 

Fan, Y., Zhanbiao, Z., Tianyuan, J., & Yucai, D. (2015). Evaluation research on military 
logistics distribution center based on SVM. Proceedings of the 5th International 
Symposium on Knowledge Acquisition and Modeling (KAM 2015), 210-212. 

Girardini, K. J., Lackey, A., Leuschner, K., Relles, D. A., Totten, M., & Blake, D. J. (2004). 
Dollar cost banding: A new algorithm for computing inventory levels for army supply 
support activities. CA: RAND Corporation, MG-128-A. 

Joseph, G. M. (1977). Operation management theory and problems. NY: McGraw-Hill. 
Moghaddam, K. S., & Usher, J. S. (2011). Preventive maintenance and replacement 

scheduling for repairable and maintainable systems using dynamic programming. 
Computers and Industrial Engineering, 60(4), 654-665. 

Nour, A. (2017). Theoretical Approaches on the Modernization of Military Equipment 
Maintenance. Land Forces Academy Review, 22(2), 128-133. 

Oliver, S. A., Johnson, A. W., White III, E. D., & Arostegui, M. A. (2001). Forecasting 
readiness: Regression analysis techniques. Air Force Journal of Logistics, 25, 1-14. 

Pinjala, K.S., Pintelon, L., & Verreecke, A. (2006). An empirical investigation on the 
relationship between business and maintenance strategies. International Journal of 
Production Economics, 104, 214-229. 

Velmurugan, R. S., & Dhingra, T. (2015). Maintenance Strategy Selection and Its Impact in 
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ै٣ಔᙃ҅य़ᖏϿηϯϷܕ༅֚ᜤࡷޑᏯǴߛሡ೸ၸֹࡋڋ๓ᆶᇡޕமϯٰуமঁ

ᡏᆶಔᙃ໔ޑೱ่Ǵ׎٠༟҅ӛޑȨಔᙃЎϯȩǴаᎡ۔ڰծޑ੮ᔼཀᜫǴ෧Ͽค׎Γ

Κၗҁޑཞ઻ǶڀഢଯࡋπբೢҺགޑ঩πǴό໻ૈගϲঁΓჹπբޑख़ຎำࡋǵΓሞ

ϕ୏ࠔ፦Ϸঁᡏᆶಔᙃޑ፾ଛ܄Ǵᗋૈᡉ๱ቚமಔᙃਏૈǶჹै٣ൂՏԶقǴ໺಍࠶៾

Ԅᆅ౛ኳԄϝэЬࢬǴՠऩૈ೸ၸׯ๓ᆅ౛௛ࡼ໔ޑೱ่ਏૈǴ߾Ԗշܭ౜۔אծගϲ

੮ᔼཀᜫϷफ़եᚆᙍёૈ܄Ǵ஥ٰ҅ӛቚமਏ݀Ƕҁࣴز୷ޗܭ཮Ҭඤ౛ፕǴԑӧ௖૸

ै٣ൂՏޑΓΚၗྍᆅ౛௛ࡼӵՖቹៜ೽ឦೢޑҺགᆶπբᢃ൪Ǵ٠ϩ݋ሦᏤԋ঩Ҭඤ

ᜢ߯ȐLeader-Member Exchange, LMXȑޑፓ࿯բҔǶҁࣴز௦Ҕଛჹୢڔ೛ीǴᇆ໣ٰ
Ծ 76 ঁै٣ൂՏޑ 278 ӜୖᆶޣϷޔځឦЬᆅޑၗ਑Ƕ໘ቫ଑ᘜϩ่݀݋ᡉҢǴ೽ឦ
ԖύϟբҔǹԜڀᜢ߯ޑȩᆶȨπբᢃ൪ȩϐ໔ࡼȨΓΚၗྍᆅ౛௛ܭȨೢҺགȩჹޑ

ѦǴፓ࿯Ԅύϟਏ݀ϩܴ߄่݀݋Ǵ྽೽ឦڀഢၨଯޑ LMX НྗਔǴૈ຾΋؁மϯΓ
Κၗྍᆅ౛௛ࡼ࿶җ೽ឦೢҺགჹπբᢃ൪҅ޑӛᜢ߯ǶനಖǴࣴزԋ݀ё٣ൂैࣁՏ

ගٮჴ፦ޑ܄ᆅ౛ࡌ᝼Ǵڐշځᓬϯ࣬ᜢࡹ฼ᆶ௛ࡼǴගϲಔᙃਏૈߦ٠຾۔ծុ࡭ޑ
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The Effects of Human Resource Management Practice and Duty 
Orientation on Job Embeddedness in the R.O.C. Armed Forces: 

The Moderating Roles of Leader-Member Exchange 

Liao, Wei-Ting
 

Office of Research & Development, National Defense University, 7DLZDQ, 5�2�&� 

Abstract 

Military organizations are currently facing challenges such as declining birth rates and 
recruitment difficulties, necessitating improvements in institutional frameworks and 
strengthened awareness to enhance the connection between individuals and the organization. 
By cultivating a positive “organizational culture,” they can solidify service members’ retention 
willingness and reduce the loss of intangible human capital. Employees with a strong duty 
orientation not only improve their focus on work, interpersonal interaction quality, and 
alignment with organizational goals but also significantly enhance overall organizational 
performance. For military units, traditional authoritarian management approaches remain 
prevalent; however, improving the linkage effectiveness of human resource management 
practices (HRMP) can positively impact active-duty personnel by increasing their willingness 
to remain and reducing turnover intentions, thereby achieving reinforcement effects. This study 
based on the social exchange theory, explores the relationship of the human resource 
management practices (HRMP), subordinate’ duty orientation and job embeddedness, and 
explores the effect of moderating mediation through leader-member exchange (LMX) 
relationship. Finally, a total of 309 questionnaires from 76 units were distributed in this study, 
and 278 valid questionnaires were recovered. The results of multiple regression analysis show 
that: subordinates' duty orientation will mediate the relationship between HRMP and job 
embeddedness; when LMX is high, that will strengthen the mediation effect of HRMP on job 
embeddedness through subordinates’ duty orientation. Theoretical and practical implications 
are further discussed. 

 
Keywords: Human Resources Management Practice, Duty Orientation, Job Embeddedness, 

Leader-Member Exchange (LMX) 
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΋ǵق߻ 

ךԾޑ୯ሞᕉნᡂ୏ǵࣝ௃ϷϿηϯ฻ӭख़ӢનቹៜǴཥШжԃᇸΓډڙԃٰǴ߈

ᇡޕ೴ᅌቚமǵ႟π࿶ᔮזೲว৖׳շߏΑ೭ᅿᖿ༈ǴᏤठӚՉӚ཰ΓωอલϷܕ༅֚

ᜤึნǴҭ೷ԋΓ঩ᚆଏࢬޑ୏౗εቚǵ੃઻εໆ૽ޑግԋҁǴӢԜǴಔᙃૈցԖਏ੮

ҔΓΚԋࣁ२ाᜢᗖǶฅԶǴ੝ձࢂӧܕ༅֚ᜤޑ௃ݩΠǴሦᏤ׳ޣѸ໪ࡘԵӵՖமϯ

೽ឦᙍૈǴаӢᔈಔᙃޑሡ؃ǵமϯ੮Һཀᜫٰߥ੮ΓΚᆶቚமಔᙃਏૈǶӢԜǴൂՏ

ӧඓඝ྽߻ΓΚၗҁޑ྽ΠǴ׳ᔈပჴᆅ౛௛ࡼᆶΓΚၗҁޑᆅ௓Ǵஒၗྍ׫ΕԾيಔ

ᙃǵ୻૽மϯ঩π஑཰ૈΚᆶ๓ࡑ঩πǴԖਏჴՉȨ໒ྍ࿯ࢬȩ฼ౣǴᡣπբޣᆶಔᙃ

ᆙஏᖄᛠǴԶ஑ܭݙπբόᜫཀᇸܰᚆ໒ᙍ൑Ƕ 
Йன࿼ᅪΓΚၗྍᆅ౛௛ࡼჹಔᙃϣԋ঩ޑቹៜനޔࣁௗǴΨᡣ঩πགڙനుǶಔ

ᙃჹ঩πᄊࡋǵϦѳჹࡑǵ׫ၗ঩π௲૽ػግϷዛᓰ฻բࣁǴόፕவ঩πࡋفޑ຾Չמ

ૈǵޕ᛽ૈکΚ׫ၗǴаϷׯᡂ঩πჹಔᙃޑᄊࡋᆶགڙǴ೿߯೸ၸΓΚၗྍᆅ౛௛ࡼ

ჹಔᙃ᏾ᡏౢғၨεޑቹៜǴҭૈᕇள঩πޑଯࡋಔᙃᇡӕᆶ܍ᒍȐHuselid, 1995ȑǶԖ
ਏӦΓΚၗྍᆅ౛௛ࡼѸ໪வׯ๓ঁᡏޑᇡޕᆶՉࣁ๱ЋǴ຾Չ᏾ᡏೕჄᆶ᏾ӝǴගϲ

঩πᆶಔᙃᕮਏȐᄃؼЎᆶ݅ЎࡹǴ2011ǹᄃؼЎᆶ໳ӕӥǴ2009ȑǴаϷಔᙃ܍ᒍȐᒘ
ӵՖගϲΑಔᙃਏૈǴArthurȐ1994ȑஒΓΚၗྍᆅ౛زΑ௖ࣁӵᆶ໳ӕӥǴ2007ȑǶࡏ
௛ࡼ୔ϩࣁ௓܄ڋȐcontrolȑᆶ܍ᒍ܄ȐcommitmentȑٿᅿǴޣ߻மፓਏ౗Ϸമ୏ԋҁ
மፓ߾ޣࡕǹࣁೕጄᆶᐟᓰ঩πՉٰࡼዛᓰ௛ޑᆶԋ݀Ꮴӛ߾फ़եǴ೸ၸᝄ਱πբೕޑ

ಔᙃԋ঩Ј౛ᇡޕགڙǴவډࡋڋЈ౛ᇡޕቫय़ӅӕගϲჹಔᙃߞޑҺᆶ܍ᒍǶၸ۳࣬

྽ӭزࣴޑᡉҢǴӭъа௓܄ڋΓΚၗྍᆅ౛௛ࡼ௖૸ჹಔᙃ଄୍ǵౢໆᕮਏ฻ቹៜ

ȐDelery and Doty, 1996; MacDuffie, 1995; Mendelson and Pillai, 1999; Ichniowski et al., 
1997; Pfeffer, 1998; Youndt et al., 1996ȑǶฅԶǴ܍ᒍ܄Γၗ௛ࡼӵؼӳޑಔᙃЎϯȐChan 
et al., 2004ȑǵ਻ংȐNeal et al., 2005ȑǵ฼ౣޑৡ౦ȐChan et al., 2004; Delery and Doty, 
1996; Karami et al., 2004; Neal et al., 2005ȑ฻೬܄௛ࡼǴࠅᗲϿ௖ځزჹಔᙃᕮਏ໔ޑ
ቹៜǶӢԜǴගϲಔᙃᕮਏନ๱ख़ࡋڋܭय़ࡌҥаϷπբᕉნ฻ว৖ѦǴϝѸ໪Եໆӧ

ගϲ঩πཀᜫᆶ୏ᐒǴ೴؁ޑǴ೸ၸЈ౛ቫय़ۺཷޑҁȩࣁȨаΓࡼΓΚၗྍ௛܄ᒍ܍

ਥҁǵԖਏπޑᓬ༈ݾჴ౜ᝡࢂ୏ᐒᑼΕπբǴ೭ωځҺǴஒߞᆶࡋǵᄊࣁ຾πբՉׯ

Бय़Ǵ೿Ѹ໪೸ࡼǵ૽ግᆶዛᓰ௛ػ༅ǵ௲ܕ᏾ӝکύǴӧೕჄځȐGuthrie, 2001ȑǶڀ
ၸ΋سӈޑ୏ᄊϕ୏ᜢ߯ȐBohlander and Snell, 2007ȑ຾ՉೕჄǴ࿶җس಍ϯှᄬǴஒ
ঁᡏᆶಔᙃ฼ౣሡޕޑ؃᛽ᆶૈמ຾ՉࠨӝǴό໻ૈගϲ஑཰ᙍ ȐૈArthur, 1994; Becker 
and Gerhart, 1996; Becker and Huselid, 1998; Guest et al., 2003; Wright et al., 2005ȑǴᗋࣁಔ
ᙃ஥ٰගଯ᏾ᡏਏ౗ᆶफ़եമ୏ԋҁޑӳೀȐArthur, 1994ȑǶ߻ॊزࣴޑᗨкჴӧҾ཰
຾ՉࣴࡼΓΚၗྍᆅ౛௛ޑᗲϿଞჹै٣ಔᙃࠅ౛ፕᆶϣ఼ǴࡼΓΚၗྍᆅ౛௛ޑࣚ

 Ƕز
ၸѐࣴزᡉҢǴऩಔᙃගٮၨ٫ᆅ౛௛ࡼǴஒ཮फ़եԋ঩ᚆ໒ಔᙃޑཀკǹ࣬ ϸޑǴ

ऩಔᙃคݤԖӳޑᆅ౛௛ࡼǴ༈Ѹ঩π཮ౢғϣЈᇡޕৡ౦ǴԶёૈӛѦ൨ࠨ؃ૈӝঁ

Γሽॶᢀޑว৖ᐒ཮ȐKraimer et al., 2011; Weng and McElroy, 2012ȑǴᚆ໒ಔᙃӛѦว
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৖Ƕ߈ԃٰǴҗܭ൩཰ѱ൑ϷঁΓሽॶᇡׯޕᡂޑ౜ჴቹៜΠǴᚆᙍୢޑᚒΨ֚ᘋ๱ै

БǴ೚ӭᚆᙍཀᜫࠅزࣴޑคှݤញࣁՖ཮ډڙѦ೽֎Ї൩཮Ԗၢኲޑ௃٣ౢғǴ٬ߦ

চӢёૈٰԾঁᡏჹޑՖᜫཀ੮ӧಔᙃϣǴ೽ҽࣁಔᙃǵܭӵՖஒ঩π੮Һډᙯӛزࣴ

πբ٣୍ᆶက୍ޑᇡޕǴаϷϣӧޑЈ౛܍ᒍำࡋǴ཮ڙѦӧޑቹៜౢғόӕޑЬᢀག

ޑᚆᙍ౗ୃଯޣ܈ԋπբ୏ᐒᆶᕮਏफ़եǵ׎ᆶቹៜȐPearce and Gregersen, 1991ȑǴڙ
ॄय़Չࣁ౜ຝǴ׳ჹಔᙃԋ঩ౢғόӕቫԛޑቹៜȐЦᒕဖᆶचܱ٥Ǵ2013ȑǹ࣬ϸޑǴ
౜ȐCheney, 1982ȑǶMitchell et al.Ȑ2001ȑග߄ࣁӛՉ҅ޑ٬ಔᙃԋ঩ჹಔᙃԖၨ٫߾
рπբᢃ൪ۺཷޑǴᇡࣁ೭ࢂ΋ᅿᡣঁᡏᆢ࡭ӧ၀ಔᙃރᄊޑΚໆᕴکǴхࡴԋ঩ᆶಔ

ᙃ܈Γሞᜢ߯҅Ԅᆶ҅ߚԄೱ่ޑЈ౛ӢનǶࣴز᛾ჴπբᢃ൪ၨᅈཀࡋǵಔᙃ܍ᒍ܈

πբ൨פ฻Ӣનૈ׳Ⴃෳಔᙃԋ঩ᚆᙍՉޑࣁਏ݀ȐMitchell et al., 2001ȑǶӵՖၮҔԖ
ਏޑΓΚၗྍᆅ౛௛ٰࡼ੮ՐಔᙃޑᜢᗖΓωǴफ़եಔᙃԋ঩ᚆᙍԋҁᆶΓΚၗҁޑཞ

ѨǴࢂ౜жಔᙃว৖Ѹ໪ଯࡋᜢޑݙख़ा฼ౣ᝼ᚒǶӢԜǴҁࣴز௖૸ΓΚၗྍᆅ౛௛

  ୏ᐒϐ΋Ƕزҁࣴࣁჹಔᙃԋ঩πբᢃ൪ϐቹៜǴԜࡼ
ӆޣǴΓΚၗྍᆅ౛௛ޑࡼᕮਏᔠਡǴዴૈԖਏႣෳಔᙃԋ঩ុࡕπբՉ߄ޑࣁ౜

ȐBarrick and Mount,1991; Hackman and Oldham, 1980; Raymark et al., 1997ȑǴவᆅ౛௛
౜ǴаϷπ߄຾ΠǴಔᙃԋ঩Ԗၨ҅ӛπբߦೕჄᆶޑว౜ǴӧᕮਏԵਡࡋڋԵਡޑࡼ

բᕮਏȐBarrick and Mount, 1991ȑǹځύǴҗܭಔᙃԋ঩ډڙ௛ޑࡼೕጄჹπբԋ঩Ծ
ᇡॄೢޑำࡋǴёૈ߯ಔᙃԋ঩วԾϣЈவঁᡏᇡޕǵᇡӕᆶ୺Չቫय़ૈᇡޕԾρೢޑ

Һᆶ،ЈǴԋঁࣁᡏวච஑཰ᙍૈᆶ҅ӛޕ᝺ޑ୷ᘵȐEva et al., 2020; Gok et al., 2023; 
Hoobler and Hu, 2013; Moss et al., 2020ȑǴౢғჹπբ৖౜஑ݙǵख़ຎޑᄊࡋǴԶԖճܭ
ঁᡏπբᕮਏޑ৖౜ȐFarh et.al, 1990ȑǴҭჹಔᙃᕮਏڀԖᜢᗖޑቹៜȐೱల։ᆶէቺ
ԋǴ2004ȑǶ߈ԃٰǴᗨᏢޣ೸ၸޗ཮ᇡޕᆶޗ཮Ꮲಞ౛ፕޑᢀᗺǴჹ঩πೢҺགޑਥҁ
চӢکቹៜ຾ՉࣴزȐEva et al., 2020; Gok et al., 2023; Moss et al., 2020ȑǴԋࣁπբᙍ൑
ϐख़ाፐᚒǴฅᗲϿճҔჴ᛾ࣴزଞჹΓΚၗྍᆅ౛௛ࡼᆶೢҺག຾Չ௖زǶӢԜǴҁ

୏زҁࣴࣁᆶπբᢃ൪໔ϐቹៜǴԋࡼటᙖ௖૸ಔᙃԋ঩ೢҺགჹΓΚၗྍᆅ౛௛زࣴ

ᐒϐΒǶ 
ԜѦǴޗ཮ҬඤࢂΓሞϕ୏ᜢ߯ᏤӛȐrelationship-orientedȑޑЬᢀޕ᝺ȐBlau, 1964ȑǶ

೭ᅿޕ᝺ЀځӧЬᆅჹܭόӕ೽ឦ໔ԖόӕޑຑሽᆶჹࡑǴаϷόӕҬඤᜢ߯ȐGraen, 
1976ȑǴӧޗ཮Ҭඤޑ୷ᘵΠǴঁᡏ໔Ӹӧόӕϕඁ܄፦ޑӣ㎸ՉࣁǴԶ೸ၸঁᡏޑයࡑ
ᆶԵ Ǵໆ،ࢂۓցᜫཀ৖౜рၨӭಔᙃ۸၈Ȑorganizational loyaltyȑᆶᒥவȐorganizational 
complianceȑǵ຾ڗȐindividual initiativeȑޑಔᙃϦ҇ՉࣁȐPodsakoff et al., 2000ȑǶฅᜢ
߯໔ޑৡ౦Ԗᒃ౧ᇻ߈ϐϩǴੋϷډȨࠟޔଛჹೱ่ȩȐvertical dyad linkage, VDLȑǴЬ
ᆅᆶ೽ឦჹଽᜢ߯ว৖ǴΨ཮ቹៜঁុࡕᡏπբ΢ޑᄊࡋᆶՉࣁȐWayne et al., 2002ȑǶ
ӢԜǴಔᙃЬᆅᆶԋ঩໔ޑҬඤᜢ߯ࠔ፦ࢂց཮ׯᡂΓΚၗྍᆅ౛௛ࡼᆶಔᙃԋ঩ೢҺ

ག໔ᜢ߯ޑቹៜǴԜࣁҁࣴز୏ᐒϐΟǶ 
ၸ۳زࣴޑǴΓΚၗྍᆅ౛௛ࡼǵೢҺགаϷπբᢃ൪ς೴ᅌԋࣁҾ཰ࣚό৒۹ຎ

πբᢃ൪БکӧೢҺགࣁ௖૸ै٣ಔᙃΓΚၗྍᆶಔᙃՉܭݙᜢᗖ᝼ᚒǴฅᡉϿԖ஑ޑ

य़زࣴޑǶ୷ԜǴԖ᠙ܭ΢ॊࣴزङඳک୏ᐒǴаϷ೭ঁࣴزሦୱޑલαǴҁࣴزၮҔ

ΒǵЎ᝘௖૸ᆶࣴزଷᇥ

ΓΚၗྍᆅ౛௛ࡼ
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ჹຝǴుΕ௖૸ΓΚၗزࣴࣁБԄǴаै٣ಔᙃޑزᢀᗺǴ೸ၸჴ᛾ࣴޑ཮Ҭඤ౛ፕޗ

ྍᆅ౛௛ࡼǵ೽ឦೢҺགᆶπբᢃ൪ϐ໔ޑᜢᖄǴӕਔ຾΋ز؁ࣴሦᏤԋ঩Ҭඤᜢ߯ჹ

Ǵ่݀زқǴ٠ᙖҗჴ᛾ࣴޜ᛽ޕޑցӸӧፓ࿯ਏᔈǴҭ༤ံ౜ԖЎ᝘ύࢂ೭٤ᡂኧܭ

ஒёගٮ҂ٰᏢೌࣴزᆶ࣬ᜢै٣ൂՏӧΓΚၗྍᆅ౛ϐୖଜǶ 

ΒǵЎ᝘௖૸ᆶࣴزଷᇥ 

AmabileȐ1988ȑࡰрǴπբঁᡏӧಔᙃᕉნύ཮ຑ՗ӭᅿӢનǴவԶว৖р࣬ᔈޑ
πբՉࣁǶڀᡏԶقǴಔᙃᕉნ఼ᇂΓሞᜢ߯ǵϣ೽ྎ೯ǵЍ࡭ᐒڋаϷ҂ٰว৖߻ඳ

฻Бय़Ǵ೭٤Ӣનుڅቹៜ೽ឦޕޑ᝺ᆶᇡޕǴ຾΋؁ᐟᓰдॺࢂցԾว܄Ӧ׫Επբ

ȐEisenberger et al., 1986; Takeuchi et al., 2008ȑǴ٠ቹៜޑុࡕځՉ߄ࣁ౜ǶਥᏵޗ཮Ҭ
ඤ౛ፕȐSocial Exchange TheoryȑǴಔᙃԋ঩ϐ໔ޗޑ཮Ҭඤᜢ߯ࠔ፦Ǵ཮ਥᏵ੝ۓԋ঩
໔ޑৡ౦ౢ܄ғ࣬ᔈޑက୍ᆶೢҺȐBlau, 1964ȑǶ੝ձࢂӧಔᙃ೛ܴۓዴҞ኱ޑ௃ݩΠǴ
೭ᅿᜢ߯ࠔ፦Ѐࣁख़ाǴӢࣁѬޔௗቹៜԋ঩ࢂցख़ຎಔᙃჹځຑሽǵଅ᝘ᆶ۩ᅽག

ȐEisenberger et al., 1986ȑǴаϷځ፾ᔈ߄܄౜ǶӕਔǴޗ཮Ҭඤᜢ߯ࠔޑ፦Ψቹៜԋ঩
໔ޑයఈᆶӣ㎸ՉࣁǴ຾ԶቹៜঁΓᆶಔᙃ໔ޑ᏾ᡏᕮਏȐBlau, 1964ȑǶӢԜǴಔᙃϣ
ಔࣁёຎ׳Ԗ҅ӛቹៜȐWayne et al., 1997ȑǴڀЈ౛ೱ่ޑ཮Ҭඤᜢ߯ό໻ჹ঩πޗޑ
ᙃޑ΋໨ਡЈၗྍȐCollins and Clark, 2003; Uhl-Bien et al., 2000ȑǶ 
2.1ΓΚၗྍᆅ౛௛ࡼ 

ჹܭಔᙃԶقǴᆅ౛س಍ࢂ΋໨ᗦ܄ၗౢǴځਏૈѸ໪೸ၸӚ໨ᆅ౛௛ޑࡼပჴٰ

ගϲ᏾ᡏᕮਏǴ຾Զബ೷ಔᙃޑᐱ੝ሽॶǶӢԜǴᆅ౛س಍ޑᓬӍૈޔௗЪԖਏӦϸࢀ

ಔᙃޑਡЈᝡݾΚȐBecker and Gerhart, 1996ȑǶӧΓΚၗྍᆅ౛ሦୱǴ࣬ᜢ௛఼ࡼᇂጄ
ൎቶݱǴхࡴΓΚᒧҔǵ௲૽ػግǵᕮਏຑ՗ǵᖒၿࡋڋǵϲᎂӼ௨Ϸᙍ཰ว৖฻Ǵ೭

٤௛ࡼό໻໺ሀಔᙃჹ঩πՉࣁǵᄊࡋᆶᕮਏޑයఈǴᗋӛ঩π໺ሀமਗ਼ޑϕඁૻ৲Ǵ

ᇥܴдॺёவಔᙃύᕇளব٤ӣൔȐRousseau and Wade-benzoni, 1994ȑǶவس಍ϯޑᢀ
ᗺрวǴಔᙃё೸ၸ೭٤௛ࡼуம঩πૈמޑǵᙍఱว৖ᆶ୏ᐒǴֹ๓Γωᆶಔᙃ᏾ᡏ

 ;ว৖ೕჄȐGardner et al., 2011; Guthrie, 2001; Jiang et al., 2012; Kehoe and Wright, 2013ޑ
Lepak et al., 2006; Subramony, 2009ȑǶ೭٤௛ࡼό໻ቹៜ঩πЈ౛ࠨऊ׎ޑԋǴᗋԖշܭ
঩π౛ှᆶಔᙃϐ໔ޑ໤Ҕᜢ߯ၮբᐒڋȐRousseau and Greller, 1994ȑǴӕਔࣁᆅ౛ޣ
௢Չ࣬ᜢࡹ฼ᆶ௛ࡼගٮշΚǶਥᏵ HuselidȐ1995ȑޑჴ᛾ࣴزǴӵ݀ಔᙃૈ୼ࡌҥ΋
঺ֹ๓ޑΓΚၗྍᡏسǴ఼ᇂܕ༅ǵዛၿǵϲᎂᆶ௲૽ػግ฻Бय़Ǵ٠೸ၸᆅ౛௛ޑࡼ

ೕጄǵ૽ግᆶԵਡǴ٬ߦԋ঩ڀഢଯޑࡋᙍૈǵޕ᛽ᆶԾߞǴό໻ёε൯ගϲԋ঩ჹಔ

ᙃޑᘜឦགᆶЈ౛ၗҁǴᗋૈᡉ๱ߦ຾҅ӛޑπբਏૈᆶჹಔᙃ܍ޑᒍǶ 
ၸѐޑჴ᛾ࣴࡰزрǴಔᙃԋ঩ޕޑ᝺཮ډڙΓΚၗྍᆅ౛௛ࡼଛ঺Ȑbundleȑޑ

ቹៜȐAppelbaum et al., 2000; Delery and Doty, 1996; Pfeffer, 1998ȑǶࣁ຾΋؁௖૸ব٤੝
ޣ୼ԖਏගϲಔᙃਏૈǴᏢૈ܄ ArthurȐ1994ȑஒΓΚၗྍᆅ౛௛ࡼϩࣁ௓܄ڋᆶ܍ᒍ
ख़ගϲಔᙃਏ౗ᆶफ़եമ୏ԋҁǴ೸ၸԋ݀ᏤݙࡼΓΚၗྍᆅ౛௛܄ڋᅿᜪࠠǶ௓ٿ܄

ӛޑᝄ਱ೕ߾Ϸᆅ౛௛ࡼೕጄԋ঩ՉࣁǶ࣬ჹӦǴ܍ᒍ܄ΓΚၗྍᆅ౛௛߾ࡼаঁΓᆶ

ಔᙃҞ኱ࠨޑӝբࣁਡЈǴவЈ౛ቫय़௖૸঩πჹಔᙃߞޑҺǴԑӧ٬ߦԋ঩ᆶಔᙃ׎
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ԋᆙஏࠨӝȐArthur, 1994ȑǴׯ٠ᡂځᄊࡋᆶՉࣁǶ 
᏾ޑ຾঩πᆶಔᙃߦࡼǴѸ໪࿶җΓΚၗྍᆅ౛௛܄΋ठޑჴ౜ԋ঩ᆶಔᙃҞ኱ࣁ

ӝȐSchuler, 1997ȑǶ೭хࡴ၁ಒೕჄಔᙃᕉნύޑΓΚሡ؃ᆶܕငǵ঩πՉࣁຑ՗Ϸᕮ
ਏᆅ౛ǵᖒၿᆶᅽճࡋڋǵаϷ୻૽کᙍ཰ว৖฻Ǵ٠่ӝЈ౛ࠨऊࡌޑҥǴᡣ঩πᆶ

ಔᙃϐ໔׎ԋ΋ޑۓऊ״ᆶՉࣁೕጄȐRobinson et al., 1994ȑǶЈ౛ࠨऊёவঁᡏᇡޑޕ
ᐱ੝܄ǵჹಔᙃೕጄ܍ޑᒍǵ঩πൂБय़ޑᇡޕǴаϷҬܰᆶᜢ߯ࠠѤ໨੝ᗺٰуаϩ

 ፓ΋ठǶڐޑࣁ຾ಔᙃҞ኱ᆶ঩πՉߦȐMorrison and Robinson, 1997ȑǴа݋
ӧΓΚၗྍᆅ౛௛ࡼύǴᕮਏᆅ౛س಍നૈԖਏமϯ঩πჹಔᙃࢲ୏ޑϦѳགڙǴ

٠ऊ״঩πՉࣁǴځ٬ර҅ӛπբว৖ᆶಔᙃҞ኱΋ठޑБӛᗌ຾ǶӕਔǴѬૈफ़եӢ

Ϧѳୃ܄ৡޕ᝺ԶЇวॄޑӛՉࣁȐFletcher and Williams, 1996; Paul and Anantharaman, 
2003ȑǴߦ຾ԋ঩ჹಔᙃ܍ᒍޑගϲǴځ٠٬ᆶಔᙃҞ኱ᆙஏ่ӝȐOgilvie, 1986ȑǶځ
ԛǴ௲૽ػግჹዴߥ঩πϦѳ܄ᇡޕΨԖख़ाբҔǶ྽঩π೸ၸ௲૽ػግࡌҥჹಔᙃޑ

҅ӛᇡޕǴ٠౛ှௗڙ୻૽܌஥ٰޑ੻ೀਔǴૈځΚஒளډගϲǴԾߞЈΨᒿϐቚமǴ

வԶᐟว׳ଯޑௗࡋڙǵЍ࡭୏ᐒᆶୖᆶ዗௃Ƕ೭٤҅ӛਏᔈ຾΋؁Ꭱڰ঩πᆶಔᙃϐ

໔ޑೱ่ȐBartlett, 2001ȑǴ٠ගٮԖਏຑ՗ځՉ٩ޑࣁᏵȐOgilvie, 1986; Paul and 
Anantharaman, 2003ȑǶԜѦǴᅽճᆶዛᓰޔૈࡋڋௗᐟᓰ঩πୖᆶಔᙃࢲ܈٣୍ޑ୏Ǵ
Ԗշܭቚம঩πޑӛЈΚǴ٠ᆢ࡭ᛙޑۓᕮਏНྗȐNoe et al., 2016ȑǶᆕӝӭՏᏢޑޣ
תΨӧගϲਏૈБय़ࡼ௛܄ᒍ܍ೕጄᆶ୺ՉϐѦǴޑࡼᆅ౛௛܄ڋǴନ௓ـԋ݀ёزࣴ

ᄽΑख़ाفՅǶऩૈִ๓่ӝ܍ᒍ܄ΓΚၗྍᆅ౛௛ࡼǴஒૈԖਏЪޔௗӦቹៜ঩πϣ

ӧЈ౛ࠨऊᆶុࡕՉ߄ࣁ౜Ǵࣁ঩πᆶಔᙃᚈБ஥ٰᡉ๱҅ޑӛਏᔈǶ 
2.2ΓΚၗྍᆅ౛௛ࡼᆶπբᢃ൪ 

ΓΚၗྍᆅ౛௛఼ࡼᇂӭঁሦୱǴх֖ಔᙃޑᆅ౛ࢲ୏ǵ௲૽ػግǵᕮਏຑ՗ǵዛ

ၿࡋڋǵᙍ཰ว৖ǵ঩πୖᆶаϷၗૻӅ٦฻Ƕ೭٤௛ࡼԑӧᡣ঩πགځډڙ஥ٰޑᓬ

༈Ǵӕਔ໺ሀಔᙃᜫᆶ঩πᆢᛠߏයᜢ߯܍ޑᒍǶᙖΓΚၗҁ׫ޑၗǴಔᙃё୻ػ঩π

 ,ȐRousseau and Parksࡋᒍᆶ۸၈܍௃གޑǴቚம঩πૈמਡЈޑҁಔᙃܭഢ஑ឦڀ
1993ȑǶԜѦǴҬܰࠠکᜢ߯ࠠက୍่ޑӝǴૈ୼ᄬࡌଯୖᆶࡋЪॶளߞҺޑπբᕉნǴ
຾΋؁ගϲ঩πჹಔᙃޑᇡӕགȐFletcher and Williams, 1996ȑǴவԶᐟวдॺЍ࡭ಔᙃ
ᡂॠޑ୏ΚǶHussain and RehmanȐ2013ȑࡰрǴΓΚၗྍᆅ౛௛ࡼᆶ঩π੮Һϐ໔Ӹӧ
ଯ࣬ࡋᜢ܄ǶჹܭಔᙃϣڀഢଯૈΚЪԖሽॶޑ঩πǴΓΚၗྍᆅ౛ၗૻ೯த໺ၲᕮਏ

܍යߏҬܰࠠက୍Ǵӕਔ೸ၸᆢᛠಔᙃว৖ǵ૽ግǵᕮਏຑ՗ᆶғఱೕჄ฻ޑ౜Бय़߄

ᒍǴࡌҥԖշܭ঩π፾ᔈᆶӼӄགޑᜢ߯ࠠက୍ȐRobinson et al., 1994ȑǶ೭ᅿᜢ߯ό໻
ගϲΑ঩πޑԾߞЈᆶԾЬှ،ୢᚒૈޑΚǴᗋૈᐟวബཥགྷݤᆶཥᑉှـǶࣁΑബ೷

ሽॶ٠ჴ౜ಔᙃ೛ޑۓҞ኱ǴಔᙃёᙖҗЈ౛ࠨऊǴӧ঩πᆶಔᙃϐ໔ࡌҥऊ״ᆶՉࣁ

ೕጄȐRobinson et al., 1994ȑǴ྽঩π׳у׫ΕܭಔᙃϣޑϕඁҬඤ٣໨ᆶӅӕۺߞਔǴ
дॺ཮ჹ҂ٰ܍ᒍᆶں᝘࡭ܤᑈཱུᄊࡋǴ٠ቚமځჹঁΓሽॶᢀ҅ޑӛᇡޕǴ׳୷ܭϕ

ඁҬඤޑচ߾Ǵ঩πёӧቬՉက୍ޑӕਔᕇளӣൔȐRousseau, 1989ȑǴ೭ό໻Ԗշܭჴ
౜ಔᙃޑ᏾ᡏҞ኱ǴҭૈЍ࡭঩πঁޑΓҞ኱Ƕӧ೭ኬޑ௃ݩΠǴ঩π׳኷ܭЬ୏ׯ๓

࣬ᜢπբ٣୍Ǵ٠ᆶಔᙃࡌҥࣁ׳ᆙஏޑᖄᛠǶ 

ɡ 54ɡ
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ΓΚၗྍᆅ౛௛ࡼᆶπբᢃ൪

Mitchell฻ΓȐ2001ȑ ࡰрǴπբᢃ൪ࢂ΋ᅿ᏾ӝޑ܄ᆛၡس಍Ǵஒ঩πᆶಔᙃϣ
೽ޑၗྍǵᜢ߯کᕉნᆙஏ࣬ೱǶ྽೭΋ᆛၡޑೱௗ܄ຫமǵஏࡋຫଯਔǴ঩π׳໼ӛ

ᜢޑᆢៈ೭ᅿόёϩപܭ Ǵ߯ӢԶफ़եᚆᙍཀᜫǶਥᏵ Kosiorek and SzczepaĔskaȐ2016ȑ
ᇡࣁǴΓΚၗྍᆅ౛௛ࡼჹ঩πޑቹៜӢಔᙃ่ޑᄬǵЎϯᆶΓΚၗҁޑ੝܄Զ౦ǴѸ

໪வಔᙃ่ᄬᆶঁᡏቫय़ٰ௖૸ӵՖԖਏமϯ೭٤ᆅ౛௛ࡼǶӧπբᢃ൪ޑΟঁਡЈӢ

નύǴȨೱ่ȩж߄঩πᆶಔᙃϐ໔҅ޑԄᆶ҅ߚԄΓሞϕ୏Ǵ࿶җуம೭٤ᖄᛠёаᎡ

Ǵቚம೭ᅿ፾ଛ܄΋ठޑҞ኱ک঩πᆶಔᙃЎϯǵሽॶᢀࡰ߾ᜢ߯ǹȨ፾ଛȩޑᆶಔᙃڰ

Ј౛܈፦ԋҁނޑय़ᖏ܌঩πӧᚆᙍਔࢂ߾ᑼΕಔᙃᕉნǹԶȨ឴࣊ȩ׳঩πܭԖշ܄

ᐒ཮ԋҁޑԵໆǴ೭٤ወӧޑཞѨதᡣ঩πϸᙟ៾ᑽᚆᙍ݀ࡕޑǴவԶቹៜځ،฼Ƕ 
Ꮲಞޑπբᕉნύوᚆᙍёૈჹಔᙃౢғख़εॄय़ቹៜǴ஥ޑᡉҢǴᜢᗖ঩πزࣴ

 ᚆᙍዊǴ຾΋؁फ़եಔᙃਏૈǶWrzesniewskiޑдԋ঩ځൎǴࣗԿёૈЇวݗጄϷ҅ӛڂ
and DuttonȐ2001ȑගрǴᎡڰ঩π੮Һཀᜫޑᜢᗖӧܭගϲಔᙃϣ೽ჹπբ࣬ޑϕ٩ᒘ
යఈ٠மϯϣ೽ྎ೯Ǵёᔼ೷ޑǴ೸ၸܴዴಔᙃԋ঩ࣁǶӕਔǴBerg฻ΓȐ2010ȑᇡ܄
ǵπբ܄Ь୏ޑǴ٠ᆶ঩πࡋπբᢃ൪ำޑൎǶ೭٤Ӣનૈᡉ๱ගଯ঩πݗπբޑӳؼ

ᅈཀࡋև౜҅ӛᜢ߯ȐZhang et al., 2021ȑǴ຾΋؁ቹៜޑុࡕځπբᕮਏȐSun et al., 
2012ȑǶ 

Karatepe and VatankhahȐ2014ȑزࣴޑว౜Ǵπբᢃ൪ჹଯᕮਏπբ௛ࡼȐHigh 
Performance Work Practices, HPWPsȑǵബ೷܄ᕮਏȐCreative Performance, CPȑаϷفՅ
Ѧ୍៝ܺ࠼ȐExtra-Role Customer Service, ERCSȑڀԖᡉ๱ޑගϲਏ݀Ƕ೸ၸಔᙃޗ཮
ϯ฼ౣޑၮҔǴёаԖਏமϯԋ঩ჹಔᙃπբᢃ൪ޑགڙȐAllen, 2006ȑǶ੝ձࢂ྽঩π
ᆶಔᙃᆛ๎ჴ౜ుቫᆫӝࡕǴдॺჹಔᙃޑЍ࡭གᆶπբᢃ൪ำࡋ཮ܴᡉቚமǴ຾Զ෧

ϿᚆᙍཀᜫȐAllen and Shanock, 2013ȑǶπբᢃ൪Ьाҗ௃ག܄ӢનᄬԋǴӧঁΓቫय़Ǵ
ᏱԖၨଯਡЈԾךຑሽޑ঩π׳৒ܰ׎ԋமਗ਼ޑπբᢃ൪ȐOyler, 2007ȑǶᢃ൪ޑਏ݀٬
঩πჹಔᙃౢғЈ౛٩ᒘǴុ࡭٠੮ӧಔᙃύǴ࣬ၨܭπբᅈཀکࡋಔᙃ܍ᒍǴπբᢃ

൪ჹܭႣෳ঩πЬ୏ᚆᙍՉޑࣁਏ݀ࣁ׳ᡉ๱ȐCrossley et al., 2007; Mitchell et al., 
2001ȑǶவಔᙃቫय़ٰ࣮Ǵঁᡏӧಔᙃύޑᙍ཰ว৖໘ࢤ཮ᒿ๱ਔ໔௢຾Զቹៜځᢃ൪
ำࡋǴ೭ډڙಔᙃޗ཮ϯǵ୻૽ࢲ୏аϷΓΚၗྍᆅ౛௛ޑࡼբҔ܌ቹៜȐNg and 
Feldman, 2007ȑǶคፕࢂӧঁΓቫय़ᗋࢂಔᙃቫय़Ǵჹπբᕉნ٩ޑᠰ཮ᒿਔ໔೴ᅌу
ుǴ೭ᅿ٩ᠰ٬ߦ঩π׳ᑼΕܭӚᅿऊ״ǵᏉᆫΚکᜢ߯ว৖ύǶдॺӧ྽߻πբᕉნ

ύޑ፾ᔈ܄ΨᒿϐගଯǴό໻फ़եΑჹಔᙃࡋཱུޑόᅈǴᗋߦ຾ঁᡏᆶಔᙃ໔ࠨޑӝᆶ

ᢃ൪ǴவԶ෧Ͽᚆᙍޑёૈ܄ȐMitchell and Lee, 2001; Mitchell et al., 2001; Lee et al., 
2014ȑǶ 

ಔᙃύჴޑࡼᆅ౛௛ࡼ཮ჹ঩πޑπբᢃ൪ਏ݀ౢғόӕำޑࡋቹៜǶΓΚၗྍ

ᆅ౛௛ࢂࡼਥᏵಔᙃ฼ౣ຾ՉޑۓڋǴځ೸ၸҬܰࠠᆶᜢ߯ࠠက୍ޑೕጄǴቹៜ঩πޑ

ᇡޕᄊࡋǵჹಔᙃ۸ޑ၈ࡋǵفՅۓՏᆶಔᙃޑೱ่ำࡋȐVuong and Suntrayuth, 2020ȑǴ
೭٤௛ޑࡼҞ኱ࢂჴ౜঩πᆶಔᙃޑଯࠨࡋӝǴ٠ԋࣁΓΚၗྍᆅ౛ޑਡЈᜢᗖǶҞ߻Ǵ

ै٣ൂՏς௦Ҕ೽ϩೕጄޑ܄ΓΚၗྍᆅ౛௛ߦٰࡼ຾πբᢃ൪ǴځύхࡴаȨዛᓰዛ

ၿȩ೸ၸҬܰᆶᜢ߯ޑБԄٰᐟᓰ೽ឦǹၮҔȨ૽ግว৖ȩჹ೽ឦޑᙍ཰ғఱૈמک຾

ɡ 55ɡ
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ՉೕჄǴቚமঁΓૈΚᆶԾߞЈǹаϷаȨЬᆅᕮਏᆶᕮਏᆅ౛ȩբࣁᜢ߯ࡌҥޑຑ՗

٩ᏵǶ೭٤௛ࡼό໻೸ၸ঩πޑπբᢃ൪ำࡋǴှ ញځჹπբЬ୏܄ᆶಔᙃӣ㎸ޑਏ Ǵ݀

ᗋᔅշుΕΑှ঩πޑϣӧπբཀᜫᆶሽॶᢀǴ຾ԶԋࣁႣෳ঩πᄊࡋᆶ߄౜ޑख़ा٩

ᏵȐZhao et al., 2013ȑǶᆕ΢܌ॊǴਥᏵ่ࣴ݀زёа௢ᘐǴΓΚၗྍᆅ౛௛ૈࡼჹ঩π
زᚈӛว৖ǶᏵԜǴҁࣴޑ຾ಔᙃᆶ঩πߦӛቹៜǴவԶ҅ޑғᡉ๱ౢࡋπբᢃ൪ำޑ

ගраΠଷ೛Ǻ  
+��ΓΚၗྍᆅ౛௛ࡼᆶ೽ឦπբᢃ൪ڀԖ҅ӛᜢ߯Ƕ�

2.3ೢҺགޑቹៜ 
ၸѐزࣴޑᡉҢǴೢҺགࢂ঩πჹπբᇡӕޑख़ाᇡޕᆶᄊࡋϐ΋Ƕ೭ᅿᇡޕϸࢀ

ΑঁᡏჹдΓϷπբೢॄޑᄊࡋǴаϷૈցӧπբύڐշдΓޑЬᢀགڙȐPearce and 
Gregersen, 1991ȑǶฅԶǴԖᜢೢҺགϷ߻ځӢ࣬زࣴޑჹԖज़Ǵՠ Hoobler and HuȐ2013ȑ 
ሦᏤ॥਱ᆶᏢಞޑǶόӕࡋπբᄊޑҥᑈཱུࡌᔅշ঩πૈࡼሦᏤ௛ޑǴ҅ӛܴ߄زࣴޑ

ᕉნǴаϷಔᙃϣޑΓΚၗྍᆅ౛௛ࡼǴჹܭ঩πೢޑҺགΨڀԖᡉ๱҅ޑӛቹៜȐEva 
et al., 2020; Gok et al., 2023; Moss et al., 2020ȑǶӧಔᙃޑᆅ౛ࡋڋᆶ่ᄬύǴᖒၗᆶዛၿ
 ᒍȐRousseau and܍ޑऊࠨǴ໺ሀΑಔᙃჹ঩πЈ౛ࡼᐟᓰǵ୻૽аϷᕮਏຑ՗฻௛ޑ
Greller, 1994ȑǴ୷ܭϕඁচ߾Ǵ೭٤௛ߦࡼԋΑ঩πᆶಔᙃ໔ޑЈ౛ࠨऊȐRousseau, 
1989ȑǴЈ౛ࠨऊ೸ၸԾךऊ״຾΋؁ගϲΑ঩πჹπբᆶಔᙃೢޑҺགǴ٠ჹ঩πᅽ
ճϷಔᙃਏૈౢғ҅ӛޑቹៜȐSun et al., 2007ȑǴ೭ᅿගϲԖշܭቚ຾঩πޑπբ׫Ε
ᆶ۸၈ࡋǴ٬дॺૈ׳ቬՉჹಔᙃ܍ޑᒍȐRousseau and Parks, 1993ȑǶԜѦǴ୷ܭၸѐ
ᐒ཮Ƕ೸ၸᅈޑᙍ཰ว৖ٮ঩πගࣁύܴዴࡋڋࡼ཮ೕጄǴಔᙃёӧᆅ౛௛ޗ࿶ᡍᆶޑ

ཀᜫǴޑଯೢҺ׳ᏼ܍ځǴᐟวۺߞఈᆶ׆ޑЈ౛Ǵಔᙃૈமϯ঩πჹ҂ٰࡑයޑ঩πى

வԶుᇻቹៜ঩πޑሽॶᢀᆶಔᙃЎϯǶ೭ᅿቹៜό໻ዴߥ঩πᑈཱུୖᆶಔᙃޑҞ኱ᆶ

က୍ǴΨԋࣁಔᙃԋфᆶߏයᛙޑۓᜢᗖӢનǶ 
ΓΚၗྍᆅ౛௛఼ࡼᇂಔᙃϣ೽ޑӚ໨ࡹ฼ᆶࢲ୏ǴхࡴΓ٣ᆶዛᓰࡹ฼ǵ୻૽ೕ

ჄаϷΓሞϕ୏฻Бय़ǴځਡЈӧܭගૈמٮǵၗૻک୏ᐒϐ໔ڐޑӕ٩ᒘ܄ȐGardner 
et al., 2011; Guthrie, 2001; Jiang et al., 2012; Kehoe and Wright, 2013; Lepak et al., 2006; 
Subramony, 2009ȑǴ࿶җࡋڋϯೕጄǴΓΚၗྍᆅ౛ૈԖਏ୻Ꭶ঩πೢޑҺགǴቚமځ
πբԾЬ܄Ǵ٠೸ၸȨ଺ύᏢȩޑၸำᐟวπբᑈཱུ܄Ǵ຾΋ׯ؁๓঩πޑВதπբಞ

ᄍᆶՉࣁኳԄȐMessersmith et al., 2011; Van De Voorde and Beijer, 2015ȑǴ೭΋ၸำӕਔ
மϯΑ঩π܍ᏼೢҺޑЬᢀཀ᛽ȐHackman and Oldham, 1976; Pearce and Gregersen, 
1991ȑǶԜѦǴ೸ၸᏢಞᆶჴ፬Ǵ঩πёа୻ᎦଯࡋਡЈԾךຑሽǴࡌ٠ҥᆶಔᙃ໔ుࠆ
Ǵૈᡉ๱ග܄٩࣬ޑಔᙃᆶπբೢҺܭπբᢃ൪ᜢ߯ȐOyler, 2007ȑǴ೭ᅿᢃ൪ਏ݀୷ޑ
ϲ঩πޑЈ౛ၗҁᆶπբᕮਏȐSun et al., 2012ȑǴӕਔߦ຾ځπբՉࣁǵᕮਏϷޑុࡕ
Չ୏߄౜Ƕᆕ΢܌ॊǴঁᡏೢޑҺགӧπբύתᄽ๱ख़ाЪ҅ӛفޑՅǴࢂ΋ᅿڀԖԋ

൩གᆶҞ኱Ꮴӛ੝፦҅ޑӛπբᄊࡋȐBarrick and Mount, 1991ȑǶӧΓΚၗྍᆅ౛௛ࡼ
ރᆶЈ౛ݤǵགྷࡋᄊޑոΚό໻ૈᐟว঩πᔈჹҺ୍ᕉნਔޑೕጄΠǴ೭ᅿҞ኱Ꮴӛޑ

ᄊǴᗋૈᔅշঁᡏᆢៈಔᙃس಍ޑᛙ܄ۓǴ٠௢୏ಔᙃޑ຾΋ׯ؁຾ǶӢԜǴҁࣴزග

ΓΚၗྍᆅ౛௛ࡼᆶೢҺགڀԖ҅ӛᜢ߯Ƕ

ೢҺག཮ύϟΓΚၗྍᆅ౛௛ࡼᆶπբᢃ൪ϐ໔ޑᜢ߯Ƕ

ሦᏤԋ঩Ҭඤᜢ߯ޑፓ࿯Ԅύϟਏ݀
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ΓΚၗྍᆅ౛௛ࡼᆶ೽ឦπբᢃ൪ڀԖ҅ӛᜢ߯Ƕ

ೢҺགޑቹៜ

раΠଷ೛Ǻ 
+��ΓΚၗྍᆅ౛௛ࡼᆶೢҺགڀԖ҅ӛᜢ߯Ƕ�

Hackman and Oldham (1980ȑஒೢҺགۓကࣁ঩πჹπբ٣໨Ϸԋ݀ॄೢޑำࡋǶ
Farh et al.Ȑ1990ȑගрǴଯೢҺགޑ঩π೯த׳ख़ຎπբǴ٠ૈஒϣӧ୏ᐒᆶπբ׫Ε
ᆙஏ่ӝȐFuller et al., 2006ȑǴ྽ঁΓޑሽॶᢀᆶಔᙃҞ኱΋ठਔǴૈ׳ബ೷рڑຫޑ
πբᕮਏǶBoxall and MackyȐ2009ȑزࣴޑᡉҢǴ೸ၸ঩πޑπբୖᆶϷᒧ᏷ᄊࡋǴё
аᢀჸډᆅ౛௛ࡼჹЈ౛ᇡޕϷೢҺགޑගϲǴᏃᆅԜၸำΨёૈᏤठ঩πགډੲЮǶ

ฅԶǴऩ೸ၸΓΚၗྍᆅ౛௛ޑࡼᐟᓰǴஒೢҺຎࡷࣁᏯޑ܄ᓸΚٰྍǴ٠่ӝঁᡏჹ

҂ٰᙍ཰ኆኊᆶ৖ఈǴёаᔅշ঩π׎ԋ҅ӛ௃ᆣǴߦ຾ჹπբޑᇡӕᆶख़ຎǴቚமԋ

൩୏ᐒǴ٠຾΋؁மϯಔᙃᆶ঩π໔ޑೱ ǵ่፾ଛᆶں᝘฻ӣ㎸ՉࣁȐMoss et al., 2020ȑʕ
೭ᅿБԄૈԖਏ෧጗ੲЮགǴࡌ٠ҥଆ໧܄மεೢޑҺགǴ٬঩π׳ᜫ܍ᏼख़ाᙍೢǶ

 ӛቹៜȐFletcher҅ޑᒍ܍ቫय़ჹಔᙃࣁӧՉځ঩πǴૈᡉ๱ගϲޑഢଯπբೢҺགڀ
and Williams, 1996; Paul and Anantharaman, 2003ȑǴӕਔ࡭ߥᛙޑۓᕮਏНྗȐNoe et al., 
2016ȑǶฅԶǴೢҺགനεࡷޑᏯӧঁܭᡏࢂցૈ٠ុ࡭୲ۓӦೢॄܭ߿Ƕ೸ၸΓΚၗྍ
ᆅ౛ࢲ୏ǴٯӵૈΚ୻Ꭶǵπբᄊࡋ༟೷Ϸᕮਏׯ๓ǴಔᙃૈԖਏЍ࡭঩πȐ໳ৎሸ, 
2002ȑǶ೭Ѹ໪ঁܭ،ڗᡏޑᇡރޕᄊǴ྽঩πགډڙಔᙃϦѳਔǴдॺ཮୷ܭϕඁচ߾
ӣൔಔᙃǶԜѦǴ྽ಔᙃᅈىԋ঩׳ଯቫԛޑᆒઓሡ؃ਔǴ঩π཮׳уᇡӕሦᏤԋ঩Ҭ

ඤᜢ߯ޑϕඁᜢ߯Ǵ຾ԶӧπբೢҺ΢৖౜׳у҅ӛޑՉ߄ࣁ౜ȐVuong, 2022ȑǶඤق
ϐǴ྽঩πډڙЬᆅޑᇡёᆶЍ࡭Ǵ೸ၸϕ୏ࡌҥᒃϪޑϕඁᜢ߯ȐDeluga, 1994ȑǴ঩
π׳৒ܰᕇளᚐѦၗྍǴӕਔΨёૈቚமӣ㎸Ьᆅޑက୍གȐBlau, 1964; Uhl-Bien et al., 
2000ȑǴ೭ᅿᜢ߯ૈ٬ߦ঩π৖౜р׳ᑈཱུǵ҅ӛޑπբᄊࡋȐHarris et al., 1954ȑǶ 

ೢҺགࡌޑҥሡा೸ၸᅌ຾ޑБԄ೴؁மϯǶ྽঩π׳у׫Ε٠஑ܭݙπբਔǴд

ॺ཮ᏱԖ׳εޑ୏ΚֹԋҺ୍Ǵ৖౜ჹπբޑ዗௃ᆶਏ౗Ǵ٠ӧπբύᕇள׳ӭޑԋ൩

གᆶᅈىགǶ೭ᅿԋ൩ᆶᅈىག຾΋ߦ؁຾Α೽ឦᆶϣ೽ԋ঩໔٣୍ޑᆶᜢ߯ೱ่Ƕ྽

ಔᙃԋ঩ډڙಔᙃޗ཮ϯޑቹៜਔǴдॺૈ׳మཱӦ౛ှԾفيՅۓՏǴ٠ᙖҗᆶಔᙃ

ԋ঩ޑϕ୏ᆶᇡࡌޕҥೱ่ȐPearce and Gregersen, 1991ȑǴ຾ԶቚமჹπբೢҺǵက୍
ᆶ܍ᏼޑཀ᛽ȐGraen and Uhl-Bien, 1995ȑǴ྽೭ᅿೱ่ำࡋຫଯਔǴ೽ឦߡຫόёૈ
ᇸܰ௭కςࡌҥޑᜢ߯ȐMitchell et al., 2001ȑǶ࣬ჹӦǴӵ݀ԋ঩લЮೢҺགǴஒჹঁ
ΓϷಔᙃޑᕮਏౢғᝄख़ॄय़ቹៜǶ୷ܭ΢ॊࣴز௢ፕǴᐟว঩πೢޑҺགёගϲځჹ

πբᆶಔᙃ܍ޑᒍǴவԶமϯπբᢃ൪Ǵ೭ჹܭዴߥΓΚၗྍᆅ౛௛ߏޑࡼයԋфаϷ

঩πޑᅈཀڀࡋԖᡉ๱҅ޑӛቹៜǶӢԜǴёа௢ᘐೢҺགёૈӧΓΚၗྍᆅ౛௛ࡼჹ

঩ππբᢃ൪ϐ໔วචύϟբҔǶᆕӝ΢ॊ௢ፕǴҁࣴزගраΠଷ೛Ǻ 
+��ೢҺག཮ύϟΓΚၗྍᆅ౛௛ࡼᆶπբᢃ൪ϐ໔ޑᜢ߯Ƕ 

2.4ሦᏤԋ঩Ҭඤᜢ߯ޑፓ࿯Ԅύϟਏ݀ 
ሦᏤޣᆶԋ঩ϐ໔ޑϕ୏ᜢ߯ǴૈԖਏᐟว঩πჹೢҺǵက୍ᆶ܍ᏼޑᇡޕȐGraen 

and Uhl-Bien, 1995ȑǴΓΚၗྍᆅ౛௛ࡼ೸ၸࡋڋೕጄᆶޗ཮ᜢ߯ޑᚈख़೼৩ǴӅӕߦ
຾঩πᕮਏޑගϲǶவၸѐаȨΓ٣ԵਡȩࣁЬޑኳԄǴ೴؁ᙯᡂࣁȨ঩πૈΚ໒วȩ
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ڋՏϷҬඤᜪࠠȐBlau, 1964ȑǴ೸ၸۓޑύமፓ঩πᆶಔᙃϐ໔Ҭඤᜢ߯ځБԄǴ೭ޑ
ᇡӕགǵૈΚϷᒥӺπբೕޑமϯ೽ឦܭԖշࡼҥǴ೭٤௛ࡌޑᐟᓰᆶᚈБ҂ٰက୍ࡋ

ጄޑՉࣁȐSun et al., 2007ȑǴ೭ό໻ගϲΑ঩πঁΓᕮਏǴᗋ፟ϒ׳ځεޑԾЬ៾Ǵ٬
ಔᙃᆅ౛ૈ୼วච׳ଯਏ ǶૈӕਔǴΨᔅշ঩π౛ှ٠ᒥൻಔᙃޑำׇ҅ကȐCropanzano 
et al., 2001ȑǶHackman and OldhamȐ1975ȑӧځπբ੝܄ኳࠠύගрޑȨ࿶ᡍೢҺȩǴம
ፓΑȨঁΓჹԾρπբ่݀གډ΋ᅿက୍Ǵ٠ჹ၀่݀ॄೢޑำࡋȩǶ೭΋ཷۺᡏ౜Αঁ

ᡏЈ౛ރᄊᆶᇡޕ኱ྗϐ໔ޑჹКᆶҬඤᜢ߯ȐBlau, 1964ȑǴ೭ᅿ୷ܭᜢ߯ᆶ௃གޑ΢
Πભϕ୏ȐJacobs, 1979ȑǴჹ࣬ϕჹࡑᆶ௃གϕ୏ౢғΑख़ाቹៜǴջሦᏤޣ೸ၸόӕ
೽ឦ܈дΓࡌҥޑԋჹᜢٰ߯ᐟว୏ᐒགڙȐGraen and Uhi-Bien, 1995; Pearce and 
Gregersen, 1991ȑǶ 

BlauȐ1964ȑஒҬඤ౛ፕჄϩٿࣁᅿ׎ԄǺ࿶ᔮ܄Ҭඤᆶޗ཮܄ҬඤǶ࿶ᔮ܄Ҭඤ
๱ख़҅ܭԄ໤ҔΠޑՉࣁᐟᓰǴᜪ՟ڀܭԖӝऊೕጄ੝ޑ܄ҬܰࠠࠨऊǴ೸ၸނ፦܄ൔ

ၿբࣁҬඤՉޑࣁ୷ᘵǴவԶౢғ੝ޑۓက୍Ǵ೭ᆶಔᙃΓΚၗྍᆅ౛௛ޑࡼೕጄว৖

ޑයᜢ߯ߏ҂ٰက୍ǴமፓᆢᛠޑۓᚈБϐ໔҂ܴዴೕܭख़ୁ߾Ҭඤ܄཮ޗӝǶԶࠨ࣬

୏ᐒǶ೭ᅿҬඤ׎Ԅᆶᜢ߯ࠠЈ౛ࠨऊύа௃གࣁЬޑҬඤᐒ࣬ڋ՟Ǵ٠ёૈۯ՜Կߚ

πբሦୱޑϕ୏ȐBarnard, 1968; Dansereau et al., 1975; March and Simon, 1993ȑǴཀӧ೸
ၸߏයЪቶޑݱက୍ᜢٰ߯ᕇڗӣൔȐRousseau and Parks, 1993ȑǶ΢ॊٿᅿҬඤ׎Ԅ൚
ߞӅӕҞ኱ǵϕඁǵܭ཮Ҭඤ୷ᘵǴ٬΢Πભᜢ߯ૈ୼୷ޗޑᆶಔᙃԋ঩໔ޣΑሦᏤۓ

Һᆶ൧ख़ȐGouldner,1960; Graen and Uhl-Bien, 1995ȑǴ೸ၸೕጄϯޑҬܰՉࣁϷჹᜢ߯
ᆢޑ࡭ᇡޕǴό໻ёаࡌҥ໤Ҕۓڐϣޑᜢ߯Ǵᗋૈว৖ຬຫ໤Ҕࠨऊጄᛑޑϕ୏ǴԖ

շܭගϲಔᙃԋ঩ӧπբύೢޑҺགǶ 
வ೽ឦޑᢀᗺ࣮ǴЬᆅჹܭȨ୮ϣΓȩ೯த৖౜р׳ଯߞޑҺǵЍ࡭ǵϕ୏ϷዛᓰǶ

Ȩ୮ϣΓȩ׳ᜫཀ܍ᏼπբᙍೢǴ׫Ε׳ӭᆒΚǴаჴ౜ϣӧ୏ᐒᆶᕇளπբᅈىགǹ

࣬ჹӦǴȨ୮ѦΓȩ߄߾౜р࣬ϸޑ௃ݩȐWayne et al., 1997ȑǴ྽Ьᆅᆶ೽ឦ໔ޑҬඤࠔ
፦วғᡉ๱ৡ౦ਔǴёૈׯᡂȨ୮ϣΓȩᆶȨ୮ѦΓȩޑᜢ߯ว৖Ǵ຾Զౢғόӕೢޑ

ҺᆶᓸΚ܍ᏼȐDienesch and Liden, 1986ȑǶ೭ᅿ౜ຝޑচӢёૈࢂǴଯࡋሦᏤԋ঩Ҭඤ
ᜢ߯ޑ঩π׳৒ܰᆶЬᆅ຾Չྎ೯ᆶၗૻҬඤǴ٠යࡑᕇளЍ࡭ᆶၗྍǶӧ೭ᅿߞҺ୷

ᘵ΢Ǵ঩π׳໼ӛЬ୏܍ᏼೢҺǴࣗ ԿຬຫπբೕጄՉࣁǴаӣ㎸ЬᆅȐZalesny and Graen, 
1987ȑǹ࣬КϐΠǴեࡋ LMXᜢ߯ޑ΢Πભϐ໔ၗྍᆶЍ࡭ҬඤၨϿǴҬࢬᐒ཮Ԗज़Ǵ
Ꮴठ঩πᕇளޑЍ࡭ᆶၗૻΨ෧ϿȐKacmar et al., 2003; Urbach and Fay, 2021ȑǴ຾΋؁
फ़եπբೕጄՉفޑࣁՅᇡޕᆶҬඤ୏ᐒǶӢԜǴҁࣴز௢ෳ LMXёૈӧΓΚၗྍᆅ
౛௛ࡼǵ೽ឦೢҺགᆶπբᢃ൪ϐ໔วචύϟբҔǶඤقϐǴଯࡋ LMXૈ୼ߦ຾ΓΚ
ၗྍᆅ౛௛ࡼჹ೽ឦೢҺགࡌޑҥǴ٠຾΋؁ቚம೽ឦᆶπբᢃ൪ϐ໔҅ޑӛᜢ߯Ƕ୷

 ගраΠଷ೛Ǻزа΢௢ፕǴҁࣴܭ
+��ሦᏤԋ঩Ҭඤᜢ߯཮ፓ࿯ΓΚၗྍᆅ౛௛ࡼ೸ၸ೽ឦೢҺགԶቹៜπբᢃ൪ޑύϟ
ਏ݀ǹҭջǴ྽ሦᏤԋ঩Ҭඤᜢ߯ຫଯਔǴຫ཮ቚமΓΚၗྍᆅ౛௛ࡼ೸ၸ೽ឦೢ

ҺགԶቹៜπբᢃ൪ޑύϟਏ݀Ƕ�
�

ΟǵࣴزБݤ

ᄬࢎزࣴ

ำׇܫวڔኬҁᆶୢزࣴ

ڀπزࣴ
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ሦᏤԋ঩Ҭඤᜢ߯཮ፓ࿯ΓΚၗྍᆅ౛௛ࡼ೸ၸ೽ឦೢҺགԶቹៜπբᢃ൪ޑύϟ

ਏ݀ǹҭջǴ྽ሦᏤԋ঩Ҭඤᜢ߯ຫଯਔǴຫ཮ቚமΓΚၗྍᆅ౛௛ࡼ೸ၸ೽ឦೢ

ҺགԶቹៜπբᢃ൪ޑύϟਏ݀Ƕ

ΟǵࣴزБݤ 

3.1  ᄬࢎزࣴࣴ

 
კ 1Ǻࣴࢎزᄬკ 

3.2  ำׇܫวڔኬҁᆶୢزࣴࣴ
ҁࣴزԑӧ௖૸ΓΚၗྍᆅ౛௛ࢂࡼց೸ၸ঩πೢޑҺགቹៜځπբᢃ൪Ǵ٠ᔠᡍ 

LMX ύ௦Ҕ୯ϣѦᏢزᆶ঩πೢҺགϐ໔วචፓ࿯բҔǶࣴࡼցӧΓΚၗྍᆅ౛௛ࢂ
଑ೖْࡋኬ຾Չၗ਑ᇆ໣Ǵ่ӝԃܜϷҥཀݤࢗፓڔǴ٠࿶җଛჹୢ߄ෳໆໆޑԋዕޣ

ፋǴଞჹֹԋు೷௲߇ࡕػӣൂՏ୍ܺޑᏢ঩ϷځЬᆅǴԏ໣࣬ᜢൂՏޑኧᏵǶڀᡏԶ

ȑǵೢҺགǵLMX ᆶπբᢃ൪Ȑ೽ឦڔȐЬᆅୢࡼΓΚၗྍᆅ౛௛ࡴᡂኧхޑǴᇆ໣ق
Ǵ೸ၸႝ၉ᖄᛠൂՏ཰୍ॄೢΓǴ߻ՏೖፋϐൂࡋԃܭȑǶӧၗ਑ᇆ໣ၸำύǴ२Ӄڔୢ

ዴᇡ಄ӝࣴزచҹޑჹຝ٠ඓඝჴሞΓኧǶӧೖፋύǴӛࣴزჹຝϩวୢڔᆶஏ࠾ߞ࠾Ǵ

٠֋ޕ༤ቪޣ୓Ӝೀ౛БԄǴа෧ᇸ៝ځቾǶୢֹڔԋࡕǴڙ၂ޣሡஒஏڔୢ࠾Ҭᗋࣴ

௓ߡጓဦǴаߕ֡࠾ߞϷڔǴୢ܄ዴྗޑၗ਑ӣԏߥዴࣁǶ݋ၗ਑ϩុࡕǴа຾Չޣز

ஒᕇள΋ҽޣᆶୖޑڔӣԏ౗Ǵֹ᏾༤ቪୢڔගଯୢࣁǶӕਔǴݩӣԏൂՏᆶଛჹ௃ڋ

इࠔۺǶ 
ҁࣴزӅੋϷٰԾ 76 ঁൂՏޑ 309 Ӝԋ঩ୖᆶୢڔ༤ቪǶࣁගϲၗ਑ᇆ໣ᆶϩ݋

Ǵനಖᕇளࡕϣ৒ǴকନᒪᅅॶϷคਏኧᏵڔǴ࿶၁ჴᔠຎӣԏୢ܄ዴྗޑ 278ҽԖਏ
ኬҁǴԖਏӣԏ౗ၲ 89.9%ǶਥᏵԖਏୢޑڔ୷ҁၗ਑ǴୖᆶޑޣԃសϩթЬा໣ύܭ 
30-44ྃϐ໔Ǵځύ 34ྃ՞КനଯȐ17.3%ȑǴځԛࣁ 35 Ȑྃ12.2%ȑᆶ 36 Ȑྃ12.2%ȑǶ
ӧ܄ձϩթБय़Ǵ܄ت՞ 85.6%Ǵζ܄՞ 14.4%Ƕ௲ػำࡋБय़ǴεᏢᏢᐕޣ՞ 74.3%Ǵ
՞ޣғϷа΢Ꮲᐕزࣴ 24.1%Ƕ 
3.3  ڀπزࣴࣴ
3.3.1ΓΚၗྍᆅ౛௛ࡼ 

ޑԾ໳ৎሸȐ2002ȑׯԵᗛ৉๮Ȑ2006ȑঅୖزǴҁࣴ܄಄ӝኬҁٰྍϷπբ੝ࣁ
ΓΚၗྍᆅ౛ࢲ୏ໆ߄ǴԵໆै٣ൂՏமፓޑᖒၗൔၿᐟᓰБԄǵ૽ግว৖ϷЬᆅᕮਏ

ԵਡБ่ݤӝЦ᐀ฐȐ2020ȑ܌ว৖ϐΓΚၗྍᆅ౛௛ࡼໆࣁ߄ᑽໆπڀǴԜѦǴҗܭ
ै٣ൂՏЬᆅၨమཱൂՏޑӚᅿΓΚၗྍᆅ౛௛ࡼ଺ݤǴӢԜز٩ࣴჹຝفՅϒаঅׯ

ԋЬᆅࡼෳໆ߄Ǵځύ୔ϩᖒၗൔၿǵ૽ግว৖Ϸᕮਏᆅ౛Οঁᄬय़ǴځύȨᖒၗൔၿȩ

4ᚒǴᚒ໨ӵǺȨൂՏԋ঩ޑπբ߄౜཮ቹៜዛᓰޑଯեȩǵȨ೽ឦޑπբ߄౜ǵዛᓰϷϲ
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ᎂஏϪ࣬ᜢȩǹȨ૽ግว৖ȩ4ᚒǴᚒ໨ӵǺȨ೽ឦԖు೷ǵ຾অϷ஑૽ߏግ฻ᐒ཮ѐගϲ
ግȩǹȨᕮ૽ޑ๏೽ឦჴሞπբ࣬ᜢٮግፐำૈග૽ޑȩǵȨൂՏૈמ᛽ᆶޕޑሡ܌πբځ

ਏᆅ౛ȩ4ᚒǴᚒ໨ӵǺȨךჹ೽ឦޑπբૈ๏ϒమཱࡰޑᏤᆶཀـӣ㎸ȩǵȨך๏ϒ೽ឦ
Ӆ߄ໆز౜ȩ฻Ǵҁࣴ߄πբޑр೽ឦࢀπբຑሽǴૈϦѳӦϸޑ 12 ᚒǴᙖаෳໆಔ
ᙃΓΚၗྍᆅ౛௛ࡼǶҁࣴڔୢزа LikertΎᗺໆ߄ǴፎൂՏЬᆅ൩Ȩӧπբ൑ୱȩ຾
Չຑ՗Ȑ1=ߚதόӕཀǴ7=ߚதӕཀȑǴҁໆ߄ෳໆϐ Cronbach’s Įॶ89.ࣁǶ 
3.3.2ೢҺག 
ҁࣴୖزԵ Hannah et al.Ȑ2014ȑ܌ว৖ϐೢҺགໆࣁ߄ᑽໆπڀǴځύ୔ϩൂՏ

ӛЈǵҺ୍ᏤӛϷೕጄा؃Οঁᄬय़ǴࣁᕕှൂՏԋ঩ჴሞޑЈ౛གڙǴӢԜز٩ࣴჹ

ຝفՅϒаঅׯԋ೽ឦࡼෳໆ߄ǴҗൂՏԋ঩຾ՉୢࡼڔෳǴځύȨൂՏӛЈȩ4ᚒǴ
ᚒ໨ӵǺȨך཮ᅰૈ܌ךЍך࡭೭ঁൂՏȩǵȨך཮۸ޑךܭЬᆅکი໗ȩǹȨҺ୍Ꮴӛȩ4
ᚒǴᚒ໨ӵǺȨࣁךΑૈჴ፬Һ୍ൂ܈ՏޑҞ኱Զ଺р឴࣊ȩǵȨך཮ᅰ΋ϪոΚόᡣҺ୍

Ѩ௳ȩǹȨೕጄा؃ȩ4ᚒǴᚒ໨ӵǺȨךჹπբૈ଺р҅ዴ،ᘐȩǵȨךόૈௗڙόӀறޑ
٣ȩ฻Ǵҁࣴزໆ߄Ӆ 12 ᚒǴᙖаෳໆঁΓೢҺགޑำࡋǶҁࣴڔୢزа Likert Ύᗺ
ໆ߄ǴፎൂՏԋ঩Ծךຑ՗ჹܭπբᇡޑޕЈ౛ำࡋȐ1=ߚதόӕཀǴ7=ߚதӕཀȑǴ
ҁໆ߄ෳໆϐ Cronbach’s Įॶ838.ࣁǶ 
3.3.3πբᢃ൪ 
ҁࣴୖزԵ Crossley et al.Ȑ2007ȑ܌ว৖ϐπբᢃ൪ໆࣁ߄ᑽໆπڀǴࣁᕕှൂՏ

ԋ঩ჴሞޑЈ౛གڙǴӢԜز٩ࣴჹຝفՅϒаঅׯԋ೽ឦࡼෳໆ߄ǴҗൂՏԋ঩຾Չ

೏೭ঁൂՏుు֎ЇךᜤȩǵȨ֚ࡐᇥٰךᚒ໨ӵǺȨᚆ໒೭ঁൂՏჹڔύୢځෳǶࡼڔୢ

аԿܭᚆό໒ȩ฻Ǵҁࣴزໆ߄Ӆ 7ᚒǴᙖаໆෳൂՏԋ঩πբᢃ൪ޑำࡋǶҁࣴୢز
аڔ LikertΎᗺໆ߄ǴፎൂՏԋ঩Ծךຑ՗ӧ୍ܺൂՏঁΓག߻ډڙॊЈ௃ޑำࡋȐ1=
ෳໆϐ߄தӕཀȑǴҁໆߚ=தόӕཀǴ7ߚ Cronbach’s Įॶ689.ࣁǶ 
3.3.4ሦᏤԋ঩Ҭඤᜢ߯ 

ҁࣴୖزԵ Graen and Uhl-BienȐ1995ȑ܌ว৖ϐሦᏤԋ঩Ҭඤᜢ߯ໆࣁ߄ᑽໆπ
ࡼԋ೽ឦׯՅϒаঅفჹຝزǴӢԜ٩ࣴڙჴሞགޑᕕှൂՏԋ঩ᆶൂՏЬᆅ໔ࣁǴڀ

ෳໆ߄ǴҗൂՏԋ঩຾ՉୢࡼڔෳǶځύୢڔᚒ໨ӵǺȨךᇡךࣁᆶޔޑឦЬᆅ໔Ԗؼӳ

Ӆ߄ໆزᚒᆶሡ؃ȩ฻Ǵҁࣴୢޑπբ΢ךឦЬᆅёаᕕှޔࣁᇡךᜢ߯ȩǵȨޑ 7ᚒǴ
ᙖаໆෳൂՏϣሦᏤԋ঩Ҭඤᜢ߯ޑำࡋǶҁࣴڔୢزа LikertΎᗺໆ߄ǴፎൂՏԋ঩
Ծךຑ՗ᆶޔឦЬᆅޑᜢ߯ݩރȐ1=ߚதόӕཀǴ7=ߚதӕཀȑǴҁໆ߄ෳໆϐ
Cronbach’s Įॶ852.ࣁǶ 
3.3.5௓ڋᡂኧ 
ၸѐزࣴޑᡉҢΓα಍ीᡂ໨཮ቹៜ঩πុࡕπբՉࣁȐGriffeth et al., 2000ȑǴځ

ύ೽ឦόӕ܄ձჹܭሦᏤԋ঩Ҭඤᜢ߯Ԗ೽ϩቹៜȐDust et al., 2021ȑǴԶ൩ԃសᆶ܄ձ
ಔӝǴҭჹځπբᕉნޕޑ᝺೷ԋቹៜȐWang et al., 2011ǹYang et al., 2019ȑǴ೽ឦޑ௲
 ,.πբᢃ൪ԖቹៜȐYang et alܭᆶᕮਏБय़཮ౢғ೽ϩቹៜȐMobley, 1982ȑǴΨჹࡋำػ
2019ȑǶᏵԜǴҁࣴࣁز௨ନወӧӢનჹࣴزᡂ໨฻ࣴزᡂኧޑቹៜǴஒ௓ڋᡂኧӕ؁຾
Չᇆ໣Ǵ٠ӧϩ݋ਔ຾Չ௓ڋǴа௨ନ೭٤௓ڋᡂኧჹϩޑ݋ቹៜǶӢԜǴҁࣴزஒԃ

ၗ਑ϩ݋БԄ

Ѥǵ่ࣴ݀ز

Ӛᡂኧ໔ϐ௶ॊ಍ीᆶ࣬ᜢ߯ኧ
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ៜǶ 
3.3.6ӅӕБݤᡂ౦ 

Campbell and FiskeȐ1959ȑว౜ෳໆπ܌ڀᏤठޑᇤৡ཮ౢғӅӕБݤᡂ౦
ȐCommon Method Variance, CMVȑǴ٬ϩ݋ᆶჴሞှញ΢ౢғቹៜǶ୯ϣᏢޣ൹ѠӀ฻
Ȑ2006ȑᏢޣᇡࣁ྽ൂ΋ୢڔҗӕ΋ဂڙ၂ޣ༤เਔǴёૈᏤठ่݀և౜ᄬۺ໔࣬ᜢ܄
ᑩ๞Ǵቹៜటᔠᡍޑଷ೛ԋҥ๊ܔ܈ǴԜࣁӕྍᇤৡȐSame-Source Biasȑϐ౜ຝǶҗܭ
ҁࣴ֡ڔୢزҗಔᙃύԋ঩຾ՉբเǴࣁᗉխҗӕྍᇤৡౢғϐȨӅӕБݤᡂ౦ȩ܌ё
ૈౢғޑό྽ᑩ๞܈ቹៜǴ२ӃӧୢڔጓᇙޑਔংǴ௦ҔଛჹୢڔБԄǴϩձҗԋ঩Ϸ
ځӢᔈ٣ӃႣٛǴٰࡼ௦ҔΟ໨௛زೀ౛೽ϩǴҁࣴ߻٣ޑጓᇙڔύୢځЬᆅ༤เǴځ
΋ၮҔڙೖޣၗ਑ᗦ୓ݤǴୢڔаό૶ӜБԄǴᡣڙ၂ܫޣЈբเǴаफ़եၗ਑ϩୃ݋
ᇤǴӣԏਔӆаጓዸइᒵǴаճВࢗࡕჹǶځԛǴ೸ၸᚒཀᗦ୓ݤǴஒୢڔϣ৒аᙁा
ӷѡၲ߄ໆෳᚒ໨ԶόᡉҢࣴزҞޑϷᡂ໨ӜᆀǶಃΟǴၮҔϸӛᚒ೛ीݤǴஒୢڔᚒ
໨ύӼ௨ϸӛᚒ໨ȐReversed ItemsȑǴᙖаୀෳڙෳޣ༤เ஑Ј௃ݩǴӕਔҭёफ़եڙ
ෳޣ΋ठޑ܄ӣเǶќѦǴӧࡕ٣ϩ݋೽ϩǴ௦ҔࠖߐМൂӢηෳ၂ݤȐHarman’s one-
factor testȑǴஒҁࣴزᇆ໣ޑၗ਑຾Չዴᇡ܄Ӣનϩ݋Ǵᔠ܌ۓԖᚒ໨ӧ҂ᙯື௃ݩΠǴ
ᡂኧૈှޑԖ܌΋ӢનჹࢌցӕਔှញԾᡂ໨Ϸ٩ᡂ໨Ǵऩࢂۓಃ΋ᆕӝӢηᔠڗ๧܌
ញ 50%а΢ϐᡂ౦ໆǴ൩Ԗᝄख़ޑӅӕБݤᡂ౦ȐPodsakoff et al., 2003ȑǴаղۓ CMV
ቹៜϐଯեำࡋǶ 
3.4ၗၗ਑ϩ݋БԄ 

२ӃǴҁࣴزၮҔᡍ᛾܄Ӣનϩ݋ȐConfirmatory Factor Analysis, CFAȑǴᔠຎӚᡂ
໨ᚒ໨ӧ҂ᙯືΠှញᡂ౦ໆࢂցڀԖᝄख़ CMVୢᚒǵ౛ፕኳԄ፾ଛ܄ϷӢન่ᄬࢂ
ցၲډႣයǶௗុၮҔ଑ᘜϩ݋ȐRegression Analysisȑբޔࣁௗǵ໔ௗᆶፓ࿯ਏ݀ϩ݋
πڀǴځύፓ࿯ਏ݀೽ϩǴࣁᗉխᡂ໨໔࣬ޑᜢ܄ԖӅጕୢ܄ᚒǴӃஒԾᡂ໨Ϸፓ࿯ᡂ

໨ϒа኱ྗϯȐAiken and West, 1991ȑǴӆᇙբҬϕբҔ໨ϷҬϕբҔკᔠຎፓ࿯ਏ݀Ƕ
നࡕǴᔠᡍፓ࿯Ԅύϟ೽ϩǴၮҔ HayesȐ2017ȑޑ PROCESS ޑϩ݋БݤȐmodel 7ȑ
ᔠຎፓ࿯ᡂ໨ӧଯǵե΋ঁ኱ྗৡਔǴԾᡂ໨࿶ύϟᡂ໨ჹ٩ᡂ໨ޑ໔ௗਏ݀ǴаϷ

Bootstrap 5000ԛ܌ளޑ ᒘ୔໔҂х֖ߞ95% ӧଯǵեი໗ԋزΠǴᔠຎҁࣴݩ௃ޑ0
঩Ҭඤᜢ߯ޑచҹΠ໔ௗਏ݀ޑᡉ๱܄Ǵаள׳ډᆒዴޑ՗ीਏ݀Ƕ 

Ѥǵ่ࣴ݀ز 

4.1Ӛᡂኧ໔ϐ௶ॊ಍ीᆶ࣬ᜢ߯ኧ 
ҁࣴࣁزΑှӚᡂኧ಍ीᆶ࣬ᜢ߯ኧ໔ޑᜢ߯аϷࢂցԖᝄख़ޑCMVୢᚒǶ२ӃǴ

ҁࣴزჴࡼᡍ᛾܄Ӣનϩ݋ȐCFAȑஒࣴ܌زԖᚒ໨ۘ҂ᙯືݩރΠ Kaiser-Meyer-Olkin
ȐKMOȑ=0.90ɧ0.7ȐKaiser, 1974ȑǴЪ࿶ Bartlettౚࠠᔠۓ Ȥ2=5562.5Ȑdf = 703Ǵpɦ.01ȑ
Ǵӧಃ΋ঁӢનϐှញᡂ౦݋ӢનϩࡼǶௗុჴ݋ӢનϩࡼҢ፾ӝჴ߄ᡉ๱НྗǴډၲ

ໆࣁ 30.51%Ǵλܭ 50%ǴኧॶᡉҢؒԖᝄख़ޑ CMVୢᚒǶ 
ќѦǴӧҁࣴزӚᡂ໨ᑽໆᚒ໨ճҔ Cronbach’s Į຾Չϩ݋ǴځύΓΚၗྍᆅ౛௛

ǵLMXϷೢҺག฻ᡂ໨ࡼ Cronbach’s Įኧॶ೿ε8.ܭǴ߄ҢڀԖଯࡋߞǶӧπբᢃ൪ᡂ
໨ Cronbach’s ĮኧॶၨեȐ.689ȑǴฅϝε6.ܭǴۘឦёௗࡋߞڙጄൎȐNunnally, 1978ȑǴ
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ӧ΢ॊӚᄬय़่݀ޑᡉҢӚӢનڀԖ΋ठ܄Ƕӧ௓ڋᡂ໨ύǴ܄ձᆶ௲ػำࡋև౜ᡉ๱

҅࣬ᜢȐȖ=.213Ǵpɦ.01ȑǹԃសᆶΓΚၗྍᆅ౛௛ࡼև౜ᡉ๱ॄ࣬ᜢȐȖ=-.128Ǵpɦ.05ȑǶ
൩ΓΚၗྍᆅ౛௛ࡼǵLMXǵೢҺགϷπբᢃ൪ᑽໆᡂ໨Бय़ǴΓΚၗྍᆅ౛௛ࡼᆶ
LMXǵೢҺགǵπբᢃ൪ϩձև౜҅࣬ᜢȐȖ=.757Ǵpɦ.01ǹȖ=.430Ǵpɦ.01ǹȖ=.462Ǵ
pɦ.01ȑǹLMXᆶೢҺགǵπբᢃ൪ϩձև౜҅࣬ᜢȐȖ=.498Ǵpɦ.01ǹȖ=.450Ǵpɦ.01ȑǹ
ೢҺགᆶπբᢃ൪և౜҅࣬ᜢȐȖ=.348Ǵpɦ.01ȑǶӢԜǴҗ΢ॊ࣬ᜢ߯ኧϩ݋ᡉҢǴҁ
 Ƕޑӝ౛ёՉࢂᡂ໨ڋᜢ߯ǴЇҔ΢ॊ௓ޑᡂ໨໔زᡍ᛾Ӛࣴܭزࣴ
 

 ݋Ӛᡂ໨ѳ֡ኧǵ኱ྗৡᆶ࣬ᜢϩ 1߄

 M SD 1 2 3 4 5 6 7 

1. ԃស 35.17 4.40        
       ձ 1.14 0.35 .070܄ .2
3. ௲ػำ213. 071. 0.50 2.24 ࡋ**      
4. ΓΚၗྍᆅ౛௛(89.) 090.- 016.- *128.- 0.84 5.16 ࡼ    
5. ሦᏤԋ঩Ҭඤᜢ߯(LMX) 5.22 0.86 -.045 .033 -.027 .757** (.852)   
6. ೢҺག 5.86 0.53 -.058 -.070 -.059 .430** .498** (.838)  
7. πբᢃ൪ 4.52 0.79 .001 -.008 -.069 .462** .450** .348** (.689) 

1.N=278  2. *p <.05 **p <.01 

 
4.2ଷ೛ᔠۓ 

ҁࣴز௦໘ቫ଑ᘜϩ݋ǴBaron and KennyȐ1986ȑჹύϟਏ݀ᔠᡍࡌޑ᝼చҹǴ२
ӃᔠᡍೢҺགޑύϟਏ݀Ǵӕਔᔠຎ೽໗ޑΓΚၗྍᆅ౛௛ࡼჹ೽ឦೢҺགޑቹៜਏ݀Ǵ

аϷ LMXჹΓΚၗྍᆅ౛௛ࡼᆶೢҺག໔ޑፓ࿯ਏ݀Ǵӧᔠᡍፓ࿯ᡂ໨ਔǴࣁᗉխҬ
ϕբҔԶౢғޑӭϡӅጕୢ܄ᚒȐAiken and West, 1991ǹCohen and Cohen, 1983ȑǴӧӚ
଑ᘜኳԄύڗԾᡂ໨ᆶፓ࿯ᡂ໨ϐѳ֡ኧ࣬४ᑈբࣁҬϕբҔ໨ȐΓΚၗྍᆅ౛௛ࡼ

*LMXȑǴаᗉխ೷ԋ΢ॊୢᚒǶ 
4.2.1ΓΚၗྍᆅ౛௛ࡼǵೢҺགᆶπբᢃ൪ޑᜢ߯ 
ᜢ߯Ƕ२ӃӧኳԄޑǵೢҺགᆶπբᢃ൪ࡼᔠᡍΓΚၗྍᆅ౛௛ࣁ 1ᆶኳԄ 4ύܫ

Ε௓ڋᡂኧǴ٠ӧኳԄ 2ǵኳԄ 5ᆶኳԄ 6уΕԾᡂኧޑЬਏ݀ǶځύǴҗ߄ 2ኳԄ 2
ᆶ 5ёޕǴΓΚၗྍᆅ౛௛ࡼᆶೢҺགǵπբᢃ൪ࣣև౜ᡉ๱҅ӛᜢ Ȑ߯ȕ=.43ᆶ.47, all 
ps <.01ȑǴᆶଷ೛ 1ǵ2ᕇளЍ࡭Ƕ 
٩ Baron and KennyȐ1986ȑޑᢀᗺǴҁࣴزа໘ቫ଑ᘜᔠᡍύϟਏ݀ǴᔠᡍΓΚၗ

ྍᆅ౛௛ࡼᆶೢҺགჹ٩ᡂ໨Ȑπբᢃ൪ȑޑਏ݀Ǵᔠᡍ่݀ӵ߄ ҢǶ٩ᔠᡍ่݀܌2
ҢǴኳԄ܌ 5ΓΚၗྍᆅ౛௛ࡼჹπբᢃ൪և౜҅ӛ࣬ᜢȐȕ=.47Ǵp <.01ȑǴ྽уΕೢҺ
གϐύϟᡂ໨ࡕǴவኳԄ 5Ȑȕ=.47, p <.01ȑԿኳԄ 6Ȑȕ=.38, p <.01ȑޑ଑ᘜ߯ኧԋᡉ๱
ፓफ़ǴЪೢҺགჹπբᢃ൪଑ᘜ߯ኧၲᡉ๱НྗȐȕ=.19, p <.05ȑǴΓΚၗྍᆅ౛௛ޑࡼ
Ⴃෳਏ݀ϝև౜ᡉ๱ǴԜᡉҢೢҺགӧΓΚၗྍᆅ౛௛ࡼᆶπբᢃ൪ϐ໔Ԗ೽ϩύϟਏ

݀Ƕ࿶ჴ᛾่݀ёޕǴΓΚၗྍᆅ౛௛ࡼᆶπբᢃ൪໔҅ޑӛᜢ߯Ǵ཮ೢډڙҺགϐύ
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ଷ೛ᔠۓ

ϟᡂ໨ౢғ೽ϩޑቹៜǶඤقϐǴΓΚၗྍᆅ౛௛ࡼჹπբᢃ൪Ԗ҅ӛᜢ߯ቹៜǴ೽ឦ

ଷ೛زԖ೽ϩύϟቹៜǶӢԜǴҁࣴڀᆶπբᢃ൪໔ࡼҺགჹΓΚၗྍᆅ౛௛ೢޑ 3Ǵ
่݀ᕇளЍ࡭Ƕ 

߄ 2 Ӛᡂ໨ϐ଑ᘜϩ݋ 

ኳԄ 
ೢҺག  πբᢃ൪ 

M1 M2 M3  M4 M5 M6 
௓ڋᡂ໨        
ԃស -.05 -.00 -.00  .01 .06 .07 
 ձ -.05 -.05 -.05  -.01 -.01 .01܄
௲ػำ03.- 03.- 07.-  03.- 01.- 05.- ࡋ 
Ծᡂ໨        
ΓΚၗྍᆅ౛௛38. **47.   *16. **43.  ࡼ** 
ೢҺག       .19* 
ፓ࿯ᡂ໨        
ሦᏤԋ঩Ҭඤᜢ߯   .50**     
ҬϕբҔ໨        
ΓΚၗྍᆅ౛௛ࡼ*LMX   .28**     

R2 .01 .22 .32  .01 .25 .25 ᶭR2  .21 .31   .24 .24 
Fॶ .62** 15.31** 42.57**  .62** 14.92** 17.69** 
Ծҗ5,272 6,271 4,273  3,274 5,272 4,273 ࡋ 
*p <.05 **p <.01        

 
4.2.2ሦᏤԋ঩Ҭඤᜢ߯ȐLMXȑჹΓΚၗྍᆅ౛௛ࡼᆶೢҺགޑፓ࿯ਏ݀ 

ᔠຎࣁ LMXᆶΓΚၗྍᆅ౛௛ࡼᆶೢҺགޑፓ࿯ਏ݀ǴҁࣴزӧኳԄ 3યΕჹᔈ
߄ҬϕբҔ໨Ǵᙖаᔠຎቹៜਏ݀Ƕҗޑ 2 ύኳԄ 3 ёޕǴLMX ჹΓΚၗྍᆅ౛௛ࡼ
ᆶೢҺགޑᜢ߯Ǵև౜ᡉ๱ޑፓ࿯ਏ Ȑ݀ȕ=.28, p<.01ȑǶ຾΋ࣁ؁ᙶమፓ࿯ਏ݀ࠠޑᄊǴ
Եୖ׳ Aiken and WestȐ1991ȑࡌ᝼ᛤᇙፓ࿯ਏ݀კǴаᔠຎ LMXଯ/եȐуǵ෧΋ঁ
኱ྗৡȑޑ௃ݩΠǴΓΚၗྍᆅ౛௛ࡼᆶೢҺགᜢ߯ӵՖׯᡂǴаዴᇡፓ࿯ਏ݀ࢂց಄

ӝࣴزଷ೛Ƕҗკ 1ёޕǴଯ LMXޑԋ঩གډڙπբᕉნڀԖΓΚၗྍᆅ౛௛ࡼਔǴ
ஒ཮ᡉ๱ගϲঁΓೢҺགȐsimple slope=.18, p<.05ȑǴӧե LMX ௹౗ၨଯ LMX ১ࣁ
Ȑsimple slope=.09, p<.05ȑǶ᏾ᡏԶقǴԜҬϕբҔޑਏ݀ᆶҁࣴزႣය΋ठǴӢԜǴଷ
೛ 4ᕇளЍ࡭Ƕ 
നࡕǴ຾ՉచҹԄೢҺགჹπբᢃ൪ޑ໔ௗਏ݀ࢂց཮ډڙ LMXޑଯեԖόӕޑ

ቹៜǴаճࣴղҁࣴزፓ࿯Ԅύϟਏ݀ϐࢎᄬǶӢԜǴҁࣴ٩ز Preacher ฻ΓȐ2007ȑ
Бݤ຾Չϩ݋Ǵᔠຎፓ࿯ᡂ໨ӧуǵ෧΋ঁ኱ྗৡȐ+-1SDȑਔǴLMXޑచҹԄ໔ௗਏ
՜ۯǶௗុǴၮҔ܄՗ीॶǵ኱ྗᇤϷᡉ๱ޑ݀ HayesȐ2017ȑޑ PROCESS ޑϩ݋Б
ޑ܄Ъӭኬ܄ቸڀ׳Ȑmodel 7ȑǴ຾Չݤ PROCESSፓ࿯ԄύϟᔠۓǶځύǴ߄ 3ӈр
ፓ࿯ᡂ໨ӧଯǵե΋ঁ኱ྗৡਔǴԾᡂ໨࿶ύϟᡂ໨ჹ٩ᡂ໨ޑ໔ௗਏ Ǵ݀аϷ Bootstrap 
5000ԛ܌ளޑ ᒘ୔໔҂х֖ߞ95% 0Ǵ߄Ңӧଯǵեი໗ԋ঩Ҭඤᜢ߯ޑచҹΠ໔ௗਏ
݀ևᡉ๱Ƕ่݀ᡉҢǴӧፓ࿯Ԅύϟਏ݀Бय़Ǵҗ߄ 3చҹԄύϟਏ่݀݀ளޕ໔ௗਏ
݀ӧଯࡋ LMXၲډᡉ๱НྗȐeffect = .059, Boot SE = .026, 95% Boot CI = [.019, .120]ȑǴ
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Զեࡋ LMX߾҂ၲᡉ๱Н Ȑྗeffect = -.001, Boot SE = .021, 95% Boot CI = [-.042, .045]ȑǶ
HayesȐ2017ȑගрፓ࿯Ԅύϟࡰ኱ᔠᡍȐIndex of Moderated MediationȑǴӢԜǴ຾΋؁
ᒘ୔໔Ȑߞ኱Ϸࡰፓ࿯Ԅύϟ࣮ࢗ Index = .035, Boot SE = .013, 95% Boot CI = 
[.013, .062]ȑǴҭၲᡉ๱НྗǴᡉҢޑዴӸӧፓ࿯Ԅύϟਏ݀Ǵಔ໔ৡ౦ϩ่݀݋ᡉҢଯ
ե LMXϐచҹԄ໔ௗਏ݀ၲډᡉ๱ৡ౦Ȑᶭeffect = .06, Boot SE = .005, 95% Boot CI = 
[.061, .075]ȑǴӢԜଷ೛ 4ԋҥǶҭջΓΚၗྍᆅ౛௛ࡼ೸ၸೢҺགჹπբᢃ൪ޑ໔ௗਏ
݀Ǵ཮Ӣࣁ LMX όӕԶԖᡉ๱ৡ౦Ƕ྽ޑ LMX ଯਔǴ೽ឦ཮གډڙΓΚၗྍᆅ౛௛
໔ௗਏ݀ᡉ๱ǹ྽ޑ೸ၸೢҺགჹπբᢃ൪ࡼ LMXեਔǴ೽ឦགډڙΓΚၗྍᆅ౛௛
ࡋǴଯޕ໔ௗਏ݀ၨ১ǶҗԜёޑ೸ၸೢҺགჹπբᢃ൪ࡼ LMX Кեࡋ LMX ਔǴ೽
ឦགڙΓΚၗྍᆅ౛௛ࡼ೸ၸೢҺགჹπբᢃ൪ޑ໔ௗਏ݀ϐቹៜஒၨமǶ 

 
კ 2 ሦᏤԋ঩Ҭඤᜢ߯ჹΓΚၗྍᆅ౛௛ࡼᆶೢҺགᜢ߯ޑፓ࿯ਏ݀ 

߄ 3 ፓ࿯Ԅύϟਏ݀ᡍ᛾ 
Ծᡂ໨ǺΓΚၗྍᆅ౛௛٩ ࡼᡂ໨Ǻπբᢃ൪ 

ፓ࿯ᡂ໨  చҹԄ໔ௗਏ݀ SE 95% ߞᒘ୔໔ 
[LL, UL] 

ሦᏤԋ঩Ҭඤᜢ߯

(LMX) 

-1SD(4.36) -.001 .021 [-.042, .045] 

Mean(5.22) .029 .021 [-.003, .079] 

+1SD(6.08) .059 .026 [.019, .120] 
ፓ࿯Ԅύϟࡰ኱ 

ೢҺག Index .035 .013 [.013, .062] 

 ኱ྗϯ଑ᘜ߯ኧ(኱ྗৡ)ǶߚࣁҢ܌ύ߄.1
ࣁݤႡܘ.2 95%ୃᇤਠ҅ߞᒘ୔໔ǹܘႡኬҁኧ= 5000ǹCI =ߞᒘ୔໔ǹLL =Πज़ǹUL =΢ज़Ƕ 
3.Index =ፓ࿯Ԅύϟਏ݀ᔠᡍࡰ኱Ƕ 
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ϖǵ่ፕᆶࡌ᝼ 

 ว౜ᆶ౛ፕཀ఼ز5.1ࣴ
ௗޔ፦ஒࠔޑᆶԋ঩ᜢ߯ޣᜢ߯ҬඤၸำǴሦᏤޑ཮Ҭඤ౛ፕமፓಔᙃԋ঩ϐ໔ޗ

ቹៜಔᙃԋ঩܍܌ᏼޑ੝ೢۓҺᆶက୍ȐBlau, 1964ȑǶӧԜҬඤᜢ߯ύǴޣඁࡼ೯தය
ޣϒаӣᔈȐBlau, 1964; Gouldner, 1960ȑǴ྽ಔᙃϣሦᏤࣁӧ҂ٰૈаӣ㎸Չޣඁڙࡑ
ᆶ೏ሦᏤޣϐ໔ࡌҥଆᆙஏЪؼӳޑҬඤᜢ߯ਔǴ೽ឦஒ׳மਗ਼Ӧགډڙϣ೽ი໗ޑᇡ

ӕགǶ೭ᅿᇡӕவঁᡏቫय़ޑᇡޕᆶሽॶ΋ठǴۯ՜Կი໗ޑӅӕۺߞǴ຾Զቚம঩π

ჹπբೢޑҺགǶдॺό໻ᜢݙಔᙃჹԾيଅ᝘ޑຑሽǴᗋӧཀঁΓޑ۩ᅽག

ȐEisenberger et al., 1986ȑǴ٠ӢԜૈ׳ᡏᡍٰډԾޗ཮ᆶಔᙃޑЍ࡭གȐWayne et al., 
1997ȑǶࣴࡰزрǴঁᡏჹሦᏤԋ঩Ҭඤᜢ߯ᡂϯޑགޕஒჹځՉౢࣁғቹៜȐKuvaas, 
2008ȑǴ྽೽ឦᇡ᛽ډҬඤᜢ߯ޑሽॶǴ٠යఈᆢᛠߏයޗ཮Ҭඤᜢ߯ਔǴдॺ೯த཮೸
ၸϕඁኳԄٰᆢ࡭ҬඤѳᑽȐBlau, 1964; Rousseau, 1989ȑǴ೭ᅿϕඁচ߾ό໻ߦ຾Ј౛
ЬᏤբҔډଆࣁΓሞϕ୏ᆶՉޑҺགǴᗋჹಔᙃϣೢޑҥǴ຾΋؁மϯ঩πࡌޑऊࠨ

ȐColquitt and Rodell, 2011ȑǶӢԜǴᙖҗ঩πჹಔᙃЍ࡭ᆶಔᙃ܍ᒍޑЈ౛ᇡޕǴдॺ
ૈᆶಔᙃϣޑᜢᗖΓނǵၗྍϷᕉნࡌҥᆙஏᖄᛠǴ׎ԋ΋ᅿٛЗᚆᙍޑமεΚໆ

ȐMitchell et al., 2001ȑǶ೭ኬޑೱ่ό໻ᆢ࡭ΑಔᙃᛙۓǴΨߦ຾Α঩πჹಔᙃߏޑය
 ᒍᆶଅ᝘Ƕ܍
5.2ᆅ౛ჴ୍ཀ఼ 
5.2.1ֹ๓ΓΚၗྍᆅ౛௛ࡼ 

Caringal-Go and HechanovaȐ2018ȑزࣴޑமፓǴᅈى঩πޑϣӧሡ؃ჹځܭ੮Һཀ
ᜫᆶπբոΚԿᜢख़ाǶ೭٤ϣӧሡ؃хࡴᡣ঩πӧЈ౛ቫय़΢׳ుڅӦᇡӕԾޑيπ

բǵᇡӕಔᙃҞ኱Ǵ٠Ь୏܍ᏼπբೢҺǴԶόڙѦ೽ᕉნӢનޑυᘋǶ྽঩πޑϣӧ

ሡ؃ளаᅈىਔǴдॺஒ׳Ԗ୏Κӧπբύ׫ΕոΚǴ٠ոΚଓ׳؃ᓬޑذπբᕮਏǶ

Ѐࢂځ೸ၸֹ๓ޑΓΚၗྍᆅ౛௛ࡼǴхࡴዛᓰीჄǵ୻૽ว৖аϷЬᆅޑᕮਏᆅ౛฻Ǵ

঩πёགډڙкϩޑȨϣӧൔၿȩǴ೭ஒ٬ߦдॺ೴؁ჴ౜౛གྷᆶॄܤǶԜᜪ௛ૈࡼᔅշ

঩π৖౜ঁΓωૈǴᕇளុ࡭Ꮲಞᆶ୻૽ޑᐒ཮ǴவԶჴ౜ԋ൩གޑයࡑǶӧ೭΋ङඳ

ΠǴჹߚܭᔼճಔᙃǴٯӵै໗ǵϦ೽ߐ฻Ǵख़ຎ঩πޑ௲ػᆶ୻૽ࢂ׳Կᜢख़ाǶϸ

ϐǴऩಔᙃ܈ᆅ౛ޣคݤᅈى঩πޑϣӧሡ؃Ǵ܈҂ૈЍ࡭дॺჴ౜ঁΓϷᙍ཰Ҟ኱Ǵ

Ǵ٠஥ٰ঩π܄ۓᛙޑௗቹៜಔᙃਏૈޔᚒǶ೭ஒୢޑѨᆶૈΚલαࢬёૈय़ᖏΓω߾

ᓨԋҁǶӢԜǴಔᙃᔈख़ᗺ؈ޑಔᙃόё۹ຎࣁᏯǴ຾΋؁ԋࡷޑى᛽ᑈಕᆶϩ٦όޕ

ᜢݙӵՖᅈى঩πޑϣӧሡ؃Ƕᙖҗගֹٮ๓ޑ୻૽ᐒ཮ǵܴዴޑਕϲ೯ၰǵӝ౛ޑዛ

ᓰीჄǴаϷ୻ᎦЍ࡭঩πԋߏᆶว৖ޑᆅ౛ЎϯǴಔᙃёаᡉ๱ගϲ঩πޑᅈཀࡋᆶ

πբᕮਏǴவԶჴ౜ಔᙃਏૈޑගϲǶ 
 ޕᜢ߯ᇡޑᆶ೽ឦ໔ޣ๓ሦᏤׯ5.2.2
வሦᏤԋ঩Ҭඤᜢٰ࣮߯ࡋفޑǴಔᙃϣ೽தӸӧȨϣიᡏȩᆶȨѦიᡏȩϐ໔ޑ

ৡ౦ǶฅԶǴόፕឦܭϣ೽܈Ѧ೽იᡏǴಔᙃύޑӚ໨ࢲ୏೿ੋϷόӕሡޗޑ؃཮ҬඤǶ

ঁᡏ୷ೢܭҺགቬՉ੝ۓက୍ᆶೢҺޑӕਔǴಔᙃΨයࡑ঩πаӣᔈՉࣁբࣁҬඤޑ΋

೽ϩȐBlau, 1964ȑǶჹ঩πԶقǴдॺᜢݙಔᙃӵՖຑሽځଅ᝘ǴаϷࢂցᜢЈځ۩ᅽ
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གȐEisenberger et al., 1986ȑǴԶ೭٤གڙӧ঩πՉࣁᆶಔᙃᇡӕύวචΑख़ाբҔǶ 
வЬᆅޑຎٰ࣮فǴჹȨϣიᡏȩԋ঩ޑᆒЈࡷᒧϷԖਏၮҔځЬவᜢ߯Ǵૈᡉ๱

ցӸࢂሡा೸ၸᕮਏᆅ౛ຑ՗߾ȨѦიᡏȩԋ঩Ǵܭය੮Һਏ݀Ƕჹߏޑ຾ਡЈΓωߦ

ӧወӧॄޑय़௃ᆣǴӕਔၮҔЈ౛ቫय़ޑᇡޕБٰݤᙣ཈ϩଛၗྍǴዴߥಔᙃϣϦѳǵ

Ϧ҅ᆶϦ໒ޑচ߾ளаᆢៈǶ೭ό໻Ԗշܭமϯი໗ޑᏉᆫΚᆶγ਻Ǵᗋૈᔼ೷کᒋޑ

ი໗ݗൎǴவԶගϲಔᙃਏૈǶ 
வ೽ឦޑᢀᗺٰ࣮ǴᆶЬᆅࡌҥؼӳᜢ߯ό໻ԖշܭᕇڗᚐѦၗྍǴᗋૈቚமځჹ

ಔᙃ܍ޑᒍǶ೽ឦᔈஒΓΚၗྍᆅ౛௛ࡼຎঁࣁΓᙍఱೕჄޑԖਏ೼৩ǴԶߓࣁీߚፙ

ፓڐӳӦ׳ᜢ߯Ǵૈᔅշ঩πޑҺᆶ೸ܴ୷ᘵ΢ߞҥӧࡌǶԜѦǴࣁӑຝᆅ౛Չޑ܍ں

ঁΓҞ኱ᆶಔᙃҞ኱ǴவԶჴ౜ᚈគǶ 
ӢԜǴ୷ܭᚈБϕ୏ޑᜢ߯ǴሦᏤޣ໪๱ख़ࡌҥߞҺ୷ᘵǶ೸ၸܴዴྎޑ೯ᆶϷਔ

௃ნΠǶᔈமϯޑӧၗྍԖज़ࢂख़ाǴ੝ձࣁҺགǴЀߞޑϸ㎸ǴቚமϣѦიᡏԋ঩ޑ

ᚈӛϕ୏Ǵബ೷׳ӭӝբᆶୖᆶޑᐒ཮Ǵ٬Ѧიᡏԋ঩གډڙ೏ख़ຎǴவԶᕭλϣѦი

ᡏ໔ޑЈ౛ပৡǶԜѦǴಔᙃሡߏۓڋයޑΓΚၗྍᆅ౛௛ࡼว৖ೕჄǴ೛ीమධޑᙍ

ఱว৖ၡ৩Ǵᔅշ೽ឦᇡ᛽ԾޑيሽॶǴ٠౛ှ҂ٰޑԋޜߏ໔ǶԜᖐஒԖਏගଯ঩π

ǴLMXقΕᆶว৖ǶᕴᡏԶ׫ޑӧಔᙃύځ຾ߦǴ܄᏾ᡏπբᑈཱུޑ ౛ፕமፓሦᏤޣ
ᆶი໗ԋ঩ϐ໔ޑҬඤᜢ߯ӧගϲಔᙃਏૈᆶ঩πᅈཀࡋБय़ڀԖᜢᗖཀကǶࣁჴ౜ಔ

ᙃߏޑයԋфǴሦᏤޣᔈѳᑽϣ೽ᆶѦ೽ი໗ϐ໔ޑᜢ߯Ǵዴߥၗྍϩଛӝ౛٠ബ೷Ϧ

ѳޑπբᕉნǶ 
 ۺҥೢҺཷࡌ཰୍ጄᛑǴۓ5.2.3ܴ

Hackman and OldhamȐ1975ȑ ගрޑπբ೛ी౛ፕமፓǴπբޑወӧᐟᓰٰྍܭ঩
πჹπբҁޑيᇡޕǶ྽঩πཀ᛽ډπբڀԖᐟᓰ੝܄ਔǴдॺ཮৖౜р׳ଯޑ୏ᐒᆶ

ᅈىགǴ߄٠౜рڑຫޑπբᕮਏǶ྽঩πޑሽॶᢀᇡډޕπբჹڀځԖཀကਔǴ೭ᅿ

ཀ᛽ஒ០٬дॺ׳уոΚӦֹԋҺ୍ǶӕਔǴπբܴዴ܄ᆶೢҺག٬঩πཀ᛽ډԾρӧ

ಔᙃύתᄽ๱όё܈લޑᜢᗖفՅǴ٠ᇡ᛽ډπբޑख़ा܄ǴவԶჹځҺ୍ᕮਏౢғ҅

ӛቹៜǶԜѦǴЬᆅӧ΢Πભϕ୏ύޑᕮਏᆅ౛Ψתᄽ๱Կᜢख़ाفޑՅǶ೸ၸϦѳ܄

চࡰ߾Ꮴޑᕮਏᆅ౛ǴЬᆅૈ୼ᆶ೽ឦࡌҥ୷ܭ൧ख़ᆶଓᒿޑᜢ߯Ǵ຾΋؁уம঩πჹ

πբೢҺޑᇡޕǶӧ೭ᅿϦѳޑҬඤᜢ߯ΠǴ঩π۳۳཮׫Ε׳ӭޑਔ໔ᆶᆒΚǶᒿ๱

঩πჹπբ܍ޑᒍόᘐቚமǴπբᢃ൪ޑཀᜫΨ཮ᒿϐගϲǴനಖߦ຾ঁᡏπբᕮਏᆶ

ი໗ਏૈޑӄय़ගଯǶ྽঩πགډޕπբჹঁځΓԶڀقԖཀကਔǴдॺஒ৖౜р׳ଯ

ჴ౜ᚆό໒ಔᙃᆶᆅޑගϲǴԶ೭΋Ϫޑ຾Απբᢃ൪ᆶᕮਏߦҺགǶ೭ᅿೢҺགೢޑ

౛ޣӧΓΚၗྍᆅ౛௛ࡼ΢ޑոΚǶٯӵǴගٮ঩πૈמගϲᐒ཮ǵቚமځԾߞЈаϷ

ᅈځىϣӧሡک؃ᅈཀགǴό໻ჴ౜ΑঁΓว৖Ǵᗋࣁಔᙃബ೷ΑሽॶǴவԶ׎ԋᚈគ

 य़Ƕֽޑ
ӢԜǴಔᙃᔈ௦ڗаΠ฼ౣٰᓬϯΓΚၗྍᆅ౛௛ࡼǴ΋ǵܴዴ཰୍ጄᛑᆶҞ኱Ǻ

ಔᙃሡࣁ঩π೛ीమධޑᙍೢᇥܴᆶ཰୍ጄᛑǴᔅշ؂Տ঩πܴዴԾفޑيՅۓՏǴ٠

౛ှځπբᆶ᏾ᡏҞ኱ϐ໔ޑᜢᖄ܄Ƕ೭ᅿܴዴૈ܄ගϲ঩πჹԾيπբޑཀ᛽ǴவԶ

೯Ǵமϯ঩πჹྎޑ୻૽ᆶమධޑ܄಍سǺᙖҗۺҥೢҺཷࡌଯਏӦֹԋҺ୍ǶΒǵ׳

ೢҺख़ाޑ܄౛ှǴᔅշдॺᇡ᛽܍ᏼೢҺޑሽॶϷځჹಔᙃޑቹៜǶ೭ኬޑ୻Ꭶૈߦ

Ϥǵࣴزज़ڋᆶ҂ٰࣴزБӛ

Ύǵ୯ٛሦୱϐᔈҔ
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຾঩πЬ୏܍ᏼೢҺǴගϲځჹπբ׫ޑΕགǶΟǵமϯᕮਏӣ㎸ᐒڋǺۓය຾Չᕮਏ

ӣ㎸Ǵᔅշ঩πమཱΑှԾρޑՉࣁӵՖቹៜಔᙃޑၮՉᆶҞ኱ჴ౜ǶӕਔǴ೸ၸӣ㎸

ቚம঩πೢޑҺགᆶᘜឦགǴ௢୏ځӧπբύុ࡭຾؁ǶѤǵගٮԋߏᆶЍ࡭ၗྍǺಔ

ᙃᔈೕჄӄय़ޑΓΚၗྍᆅ౛௛ࡼǴхࡴӝ౛ޑၗྍϩଛک௲ػ୻૽ᐒ཮Ǵڐշ঩πჴ

౜஑཰ԋߏǶӕਔǴᔼ೷Ѝ܄࡭πբᕉნǴ٬঩πགډڙಔᙃޑᜢᚶᆶ׫ΕǴ຾΋؁ቚ

மдॺჹಔᙃ׫ޑΕགᆶᅈىགǶ  

ϤϤǵࣴزज़ڋᆶ҂ٰࣴزБӛ 

җܭҁࣴزኬҁ໻хࡴᆵ᡼ഌैै٣ൂՏޑΓ঩Ǵज़ڋΑ่ࣴ݀زӧځдౢ཰ޑ፾

Ҕ܄ǴҭёૈӸӧ΋߳ޑۓज़܄Ƕ҂ٰزࣴޑёаᘉεኬҁጄൎǴхࡴӚঁౢ཰ǵϦљ

೏ຎ㵝ࡼЎ᝘ύǴΓΚၗྍᆅ౛௛ޑǶӧၸѐ܄΋૓ޑ่݀ز঩πǴаᡍ᛾ࣴޑҾ཰܈

΋ঁس಍ۺཷޑ܄Ǵхܕࡴ༅ǵᒧܘǵ୻૽ǵ௲ػǵᙯᙍߥک੮฻Ӛᅿ௛ࡼቹៜޑጄൎ

ၨቶǴฅҁࣴैډڙزύπբᕉნکኧᏵᇆ໣Бय़ޑज़ڋǴคݤкϩᙟᇂ܌ԖБय़ǶӢ

ԜǴࣴزЬा໣ύӧᖒၿȐዛᓰዛၿȑǵ୻૽ว৖Ȑ҂ٰᙍ཰ว৖ೕჄȑᆶЬᆅᕮਏᆅ౛

ȐЬᆅޑᆅ౛ҾკЈȑ೭ΟঁБय़ٰ௖૸࣬ᜢቹៜǶ҂ٰǴӵ݀ਔ໔ᆶԋҁϢ೚Ǵёа

ஒ׳ӭس಍ޑ܄ΓΚၗྍᆅ౛௛ࡼયΕࣴزǶќѦǴਥᏵ߻ॊޑඔॊ܄಍ीǴόᜤว౜

ҁࣴزӧङඳᡂኧ΢ёૈӸӧ٤೚ৡ౦ǴӵैᅿǵҺྍٰ۔ᆶ೽໗ᜪࠠ฻Ƕ҂ٰزࣴޑ

ёаԖଞჹޑ܄ᇆ໣੝ۓङඳৡ౦ޑኧᏵǴа׳ߡӳޑКၨঁᡏϣӧЈ౛௤៾ᆶπբ߄

౜ϐ໔ޑᜢᖄǶԜѦǴҁࣴزӧၗ਑ᇆ໣ᗨ௦ҔଛჹୢڔፓࢗБԄǴฅΓΚၗྍᆅ౛௛

ǵೢҺགǵπբᢃ൪ᆶࡼ LMXࣣࣁӕ΋ਔ໔༤ቪǴёૈӧᡂኧ໔ޑӢ݀ᜢ߯όܰᙶమǴ
Ъൂ΋ਔ໔ᗺᇆ໣БԄၨόܰඓඝኬҁЈ౛ቫय़ޑᡂϯǴᗨёаफ़ե CMVϐᅪቾǴՠ
ޑᗉխᏤठၗ਑ᇆ໣ࣁ CMV೷ԋၗ਑ᑩ๞ȐinflationȑǴ࣬܈ᜢᄬޑۺᕭ෧Ȑdeflationȑ
ȐCote and Buckley, 1988; Williams and Brown, 1994ȑǴёૈ೷ԋ಍ी௢ፕᒱᇤǴҗܭҁ
ᇆ໣ᆶᆫ໣ǴΨ҂ޑЬाаԾഋБԄ຾Չঁᡏቫԛၗ਑ᇆ໣Ǵ٠҂Ԗᕴᡏቫԛၗ਑ڔୢ

௖૸ډ೽ឦঁᡏЈ౛ӢનϷಔᙃቫय़࣬ޑᜢண঺ᜢ߯Ǵӧ೭Бय़زࣴޑБԄஒёᆶ҂ٰ

᝼ࡌࡺǴزБӛ຾ՉঁᡏቫԛϷᕴᡏቫԛǴၮҔMplusǵHLM฻಍ी೬ᡏӆుΕࣴزࣴ
 ᄬǶࢎ᛽ޕ᏾ᡏޑزǴᙦ൤ҁࣴ݋ϩݤБ݋ё௦ӭቫભϩزࣴុࡕ

Ύǵ୯ٛሦୱϐᔈҔ 

ӧΓΚၗྍᆅ౛ޑᔈҔύǴӚᜪࠠಔᙃࣣૈவύᕇளᡉ๱ЪޔௗޑԋਏǴ୯ٛಔᙃ

ҭόٯѦǶ೚ӭԋਏڑ๱ޑಔᙃၮҔ௓܄ڋᆶ܍ᒍ܄ΓΚၗྍᆅ౛௛ࡼǴ௢୏ಔᙃԋ঩

ࡌᆶ૽ግीჄǴаϷػ௲ࡼǵჴࡑϦѳჹٮ೽ឦǵගࡑᙯᡂǶ೸ၸ๓ࡋπբᡏᡍᆶᄊޑ

ҥ፾྽ޑዛᓰکӣᔈᐒڋǴᡣ೽ឦό໻ӧՉࡹ௛ࡼ΢གډڙЍ࡭Ǵૈ׳ӧЈ౛ቫय़ᡏ཮

ཀᜫǴࣗޑᏼπբೢҺ܍ځǴ຾Զගϲڙགޑჴ፦ϕඁډ Կ৖౜ᚐѦޑಔᙃϦ҇ՉࣁȐӵ

Ь୏ڐշдΓ܈ቚ຾ი໗ਏૈȑǶ೭٤௛ޑࡼਏૈǴό໻ჹঁΓπբ୏ᐒǵཀᜫϷᄊౢࡋ

ғుᇻቹៜǴӕਔΨૈߦ຾ै٣ൂՏϣ೽ი໗ݗൎکޑᒋᆶγ਻ޑଯܳǶ 
ฅԶǴै٣ಔᙃբߚࣁᔼճಔᙃǴલЮޔௗޑԋҁᕮਏᓸΚǴ೭٬ள٤ൂࢌՏჹΓ

Κၗྍᆅ౛௛ޑࡼೕჄᆶ୺Չ࣬ჹ۹ຎǶதޑـ௃ࢂ׎Ǵ྽Γ঩ගрଏҴൔ֋ၲ߄܈ᚆ
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ᙍཀᜫਔǴൂՏЬᆅω೏୏Ӧ຾Չਉ੮ǴᏤठࡕ٣ᔆံ௛۳۳ࡼคݤԖਏᗉխӢΓ঩ࢬ

୏஥ٰ૽ޑግԋҁᆶΓ٣ԋҁཞѨǴ׎ԋᕮਏϸᏘޑ௃ݩǶऩ҂ૈϷਔஒԖज़ၗྍ׫Ε

ᆶख़ຎǴܰ೏Ѧࣚሽ࡭ЍޑಔᙃډڙǴ೽ឦஒᜤа੿Ϫགޕᡏᡍᆶሽॶᇡޑගϲ೽ឦܭ

ॶᢀ֎ЇԶᒧ᏷ᚆᙍǴനಖ೷ԋै٣ൂՏӧΓΚԋҁ΢ޑѮεੁ຤ᆶ؈ᓨԋҁǶӢԜǴ

வঁᡏᇡޑޕගϲрวǴᔈుહܭ೽ឦჹಔᙃޑᇡӕགϷᘜឦགǴаԖਏᗉխ؈ᓨԋҁ

 ғǶౢޑ
ӧ୯ٛሦୱǴமϯȨሦᏤΚȩޑ୻׳ػᡉளԿᜢख़ाǴԶߚ໻ଶ੮ܭȨሦᏤ಍ஷȩ

Ǵ۹ຎΑ౜жᆅ౛ύȨ஥ښཀޑڋзᆶ௓ڮமፓܭ៾ᆅ౛БԄǶȨ಍ஷȩ΋ຒ஥Ԗၸ࠶ޑ

ծ஥Јȩޑ୷ҁჴ፬ǶऩӚભЬᆅૈ๱ख़ܭȨሦᏤΚȩޑ୻ػǴό໻ૈफ़եȨ៙ঐȩϷ

Ȩό྽࿎Ꮴȩޑวғᐒ౗ǴᗋૈᄬࡌȨ۩ᅽҾ཰ȩۺཷޑǴᗉխै٣ಔᙃӢ࠶៾Ўϯ׎

ԋॄय़݈څӑຝǴ຾΋؁ගϲΓωܕ༅Ϸैਠܕғޑ֎ЇΚǶЬᆅᔈᙖҗᏉᆫΚࡌޑҥ

ᆶ፾྽ޑሦᏤБԄǴ஥ሦ೽ឦ೴؁ჴ፬ಔᙃޑᜫඳᆶ฼ౣҞ኱Ǵ׎ԋჹಔᙃᇡӕޑଯࡋ

Ӆ᛽ǴவԶԖਏᗉխಔᙃԋ঩ౢғॄय़ՉࣁǶॄय़Չࣁёૈߺ১೽ឦޑπբ୏ᐒǵफ़ե

ᕮਏǴࣗԿЇวଯᚆᙍ౗ୢޑᚒǶӧ೭ᅿ௃ݩΠǴ೽ឦޑᄊࡋᆶՉࣁஒډڙӭቫԛޑቹ

ៜǶࣴزᡉҢǴ೽ឦຫࢂᇡӕಔᙃيޑҽᆶሽॶᢀǴдॺຫ໼ӛܭ৖౜಄ӝಔᙃයఈޑ

ՉࣁȐCheney, 1982ȑǴ୷ቫπբޑޣ஑ࡋݙᆶೢҺགΨஒ຾΋؁ගϲǴځӧၲԋಔᙃҞ
኱ǵ௢୏ი໗ӝբϷ፾ᔈᕉნᡂϯύ߄ޑ౜ஒࣁ׳ᓬ౦ȐEllemers et al., 2004ȑǶӢԜǴ
ै٣ಔᙃӧӚቫભᔈݙख़ΓΚၗྍᆅ౛௛ޑࡼೕჄᆶ୺ՉǴ੝ձࢂӧԋҁཷޑۺᔈҔБ

य़Ƕ࿶җ೭٤௛ࡼǴૈԖਏࡌҥڀഢೢҺག٣ैޑ༸೽Ǵӕਔගϲ೽ឦޑԾߞᆶᔈჹό

ዴૈޑ܄ۓΚǴ຾΋؁ቚமځಔᙃ܍ᒍᆶ۩ᅽགǴനಖჴ౜ै٣ಔᙃޑϣ೽ᢃ൪ᆶుࡋ

ೱ่Ƕ  

ୖԵЎ᝘
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Abstract 

To enhance the English proficiency of officers in the military, the National Defense 
University (NDU) has introduced for the first time a military English program for all trainees 
in advanced education since September 2018, and has conducted regular tests to keep track of 
the effectiveness of the trainees' learning. This study probed the relationship between teacher's 
individualized instruction level and military English learning satisfaction as perceived by 
students in the Regular Class of the school year 2021 at the Army Command and Staff College 
of the university, and examined the mediating effects of students’ English self-efficacy on 
individualized instruction approaches and satisfaction with military English learning, and the 
moderating effects of the learning environment on the individualized instruction approaches 
and satisfaction with military English learning.�

The results of this study showed that English self-efficacy had a mediating effect on 
individualized instruction and military English learning satisfaction, while the learning 
environment had no moderating effect on individualized instruction and learning satisfaction. 
Finally, based on the results of the research, recommendations were made for the military 
English language teaching in the military.�
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मᇟғࢲᕉნࡌ೛ीฝȐ҇୯ 91-96 ԃȑȩǵȨᔼ೷୯ሞғࢲᕉნࡌ೛ीฝȐ҇୯ 97-98
ԃȑȩǵȨගϲ୯ΓमᇟΚࡌ೛ीฝȐ҇୯ 99-101ԃȑȩǴԿȨ2030ᚈᇟ୯ৎࡹ฼ว৖ᙔკȩ
Ȑ107ԃ-ȑǴҞ኱ӧܭ୻෌୯ΓमᇟჴΚǴᝩаගϲ୯ৎᝡݾΚȐ୯ৎว৖ہ঩཮Ǵ2018ȑǶ 

୯ٛ೽ଛӝࡹ฼Ǵࣁගϲ୯ैै۔ѦᇟૈΚǴೕჄஒᇟقᏢಞ۳ΠЌਥǴԾ 2018ԃ
ଆǴӧύ҅ႣਠޑӚԃભ೛ҥѦᇟ஑ᆒ੤Ǵ٠ငፎѦᝤ௲ৣ௤ፐȐԾҗਔൔǴ2018ȑǶӚ
ػமϯै٣ు೷௲ࣁӅ௲ፐำύયΕमᇟ௲ᏢǴ୯ٛεᏢܭਠϷ୯ٛεᏢ୷ᘵᏢଣǴ۔
Ꮲ঩ϐमЎૈΚǴुႧᆒ຾Ꮲ঩मЎ୺ՉբݤǴ२ԛଞჹు೷௲҇ػ୯ 108ԃ੤ϐӄᡏ
Ꮲ঩ჴࡼ 60λਔै٣मᇟፐำȐ૽ࡼ؂ຼ 2λਔǴी 30ຼȑǴۓ٠යჴࡼ᠘ෳǴаඓ
ඝᏢ঩ᏢಞԋਏȐ୯ٛεᏢǴ2019ȑǶ 

௲ᏢБݤёᇥࢂന೏ᏢಞޣᜢݙǴၸ۳ςԖ೚ӭࣴزว౜ঁձϯ௲Ꮲ
Ȑ Individualized Instructionȑ಄ӝᏢғයఈǴڀ٠ԖၨଯᏢಞᅈཀࡋȐLearning 
Satisfactionȑ�Bahçeci and Gürol, 2016; Wan, 2019ȑǴோۘคЎ᝘௖૸ঁձϯ௲ᏢӵՖቹៜ
ᏢಞᅈཀࡋǴӢԜǴҁࣴزᔕϒ௖૸ǶΞࣴࡰޣزрǴᏢғޑԾךਏૈำࡋ཮ቹៜᏢಞ
ᅈཀࡋȐ࣓׵ऍǴ2013ǹଯಝỚǴ2016ȑǶᏵԜǴ௖૸Ծךਏૈࢂցঁࣁձϯ௲ᏢᆶᏢಞ
ᅈཀࡋ໔ޑύϟਏ݀ࣁख़ाፐᚒǴԜࣁҁࣴز୏ᐒϐ΋Ƕ 

஭◖٫Ȑ2019ȑϐࣴزᡉҢǴᏢಞᕉნȐLearning EnvironmentȑჹᏢಞᅈཀڀࡋԖ
҅ӛᡉ๱ቹៜǴࡌ᝼Ꮲਠᔼ೷፾ەᏢಞᕉნǴаගϲᏢಞᅈཀࡋǶᔠຎၸѐԖᜢᏢಞᕉ
ნᆶᏢಞᅈཀزࣴޑࡋӭޔࣁௗቹៜᜢ߯ǴԖᜢᏢಞᕉნޑፓ࿯ਏ݀ǴၨϿԖڀᡏϐჴ
᛾่ࣴ݀زǴӢԜǴҁࣴز჋၂௖૸Ԝ໨ᜢ߯ǴᙶܴᏢಞᕉნࢂցჹঁձϯ௲ᏢܭᏢಞ
ᅈཀޑࡋቹៜڀԖፓ࿯ਏ݀ǴԜࣁҁࣴز୏ᐒϐΒǶ 

ᆕ΢Ǵҁࣴزᔕа୯ٛεᏢഌैࡰචୖᒉᏢଣᏢ঩ࣁჹຝǴ௖૸மϯᏢ঩ϣӧ੝፦
ȐԾךਏૈȑϷѦӧᕉნȐᒤᏢൂՏගֹٮ๓௲Ꮲᕉნǵ೛ഢᆶՉࡹЍජȑǴૈցගϲঁ
ձϯ௲Ꮲӧै٣मᇟᏢಞᅈཀࡋϐԋਏǴڀᡏҞޑӵΠǺ 

΋ǵ௖૸मᇟԾךਏૈӧঁձϯ௲Ꮲᆶै٣मᇟᏢಞᅈཀࡋϐύϟਏ݀Ƕ 
Βǵ௖૸Ꮲಞᕉნӧঁձϯ௲Ꮲᆶै٣मᇟᏢಞᅈཀࡋϐፓ࿯ਏ݀Ƕ 
 

ΒǵЎ᝘௖૸�
 
2.1ঁձϯ௲Ꮲ�

DorseyȐ2014ȑࡰрǴঁձϯ௲Ꮲჹ௲ৣǵᏢғϷৎߏԶقǴࢂ௲ᏢڂጄޑᙯඤǴ
ӧ 21ШइǴӵ݀གྷගٮᏢғനӳޑว৖ወૈᐒ཮Ǵ຾Չঁձϯ௲ᏢࢂѸ໪ޑǶ1970ԃ
жǴऍ୯εᏢय़ᖏᇟقᏢಞޑޣӭϡሡ؃Ǵࣉ໒೛࣬ᜢޑፐำ܈௲ᏢीฝǴঁձϯ௲Ꮲ
 ȐStovicek, 2018ȑǶݤύ΋ᅿБځࢂ

AtienoȐ2021ȑࡰрǴঁձϯ௲Ꮲ߯٩ᏵᏢғૈޑΚǵᑫ፪ᆶሡ؃฻Ǵ೛࿼፾ӝ؂
΋ՏᏢғሡ؃ǵૈמϷᑫ፪ޑᏢಞᕉნǶֈᗚঙ฻Ȑ2006ȑᇡঁࣁձϯ௲Ꮲૈࡰݱวච
όӕᏢғወૈǴעᏢғ஥΢ٰޑ௲Ꮲ฼ౣ܈БݤǶ 

Nguyen and NgoȐ2022ȑࡰрǴঁձϯ௲ᏢଞჹঁΓ੝፦ೕჄᏢಞϣ৒Ǵό໻ࣁࢂ
եԋ൩ᏢಞޣǴΨёڐշଯԋ൩ᏢಞޣуೲځᏢಞԋਏǴϢ೚ᏢғྣࡪԾρޑ຾ࡋ຾Չ
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ന٫ᏢಞǴԖճගϲᏢಞߞޑޣЈǶࣁ፾ᔈᏢғᏢಞৡ౦ޑሡ؃Ǵӧද೯੤ભޑ௲Ꮲ௃
ნΠǴё௦ঁձϯ௲ᏢٰڐշᏢಞǴჴࡼჹຝё఼ᇂӄᡏᏢғȐ೚҇໚฻Ǵ2004ȑǶ 

ᒿ๱ၗૻࣽނکࠔౢמᖄᆛ௲ٰډޑػǴঁձϯ௲Ꮲ٬ޑҔஒ཮ܴᡉቚуȐK12 
academicsȑǶէ҇ჱᆶࡿ׵⯨Ȑ2018ȑࡰрǴගϲ௲ৣঁձϯ௲Ꮲۓ،ࢂૈޕ௲Ꮲԋ௳
ձϯ௲ᏢǶֈᗚঙ฻Ȑ2006ȑঁࡼाનǴЪᔈᏃԐӧ੤ભ௲Ꮲύჹեԋ൩Ꮲғჴ܄ᜢᗖޑ
ᆕ᏾рঁձϯ௲ᏢϐϤঁቫय़ǺҞ኱೛ۓǵ௲׷ϣ৒ǵ௲Ꮲࢲ୏ǵਔ໔຾ࡋǵ࿎Ꮴᐟᓰ
ϷຑໆግಞǴᏵаຑۓ௲ৣঁձϯ௲ᏢޑำࡋǶ 

ҁࣴزᇡঁࣁձϯ௲Ꮲࢂ΋ঁ౛ۺǴคۓڰБݤǴख़ӧଞჹᏢಞޣ੝፦ǴΑှόӕ
ᏢಞޑޣᏢಞݩރǴа፾ەБ܈ݤ฼ౣǴᔅշᏢғ຾؁Ƕ 

�
2.2मᇟԾךਏૈ�
    BanduraȐ1977ȑࡰрǴԾךਏૈࢂ΋ፓ࿯ՉޑࣁᇡޕᐕำǴჹࢌ໨πբڀԖၨமޑ
ԾךਏૈགǴ཮КၨЬ୏Ъុ࡭຾Չ٠ֹԋ၀໨πբǴঁΓԾךਏૈག،ঁۓΓவ٣π
բޑՉ୏ϷոΚำࡋǶጰऍГȐ2023ȑǵᕦܴ࣑Ȑ2012ȑᇡࣁԾךਏૈΏঁΓჹԾρࢂց
 ౜Ƕ߄ࣁՉޑᡏঁۓ،ਏૈଯեǴ཮ךղᘐǴԾޑΚૈࣁ΋Չࢌഢڀ
    Ծךਏૈ୔ϩࣁ΋૓܄Ծךਏૈᆶ੝ਸሦୱԾךਏૈٿᜪǴঁࡰޣ߻Γᆕӝ܄᏾ᡏ
ਏૈགǵᏢғӧޑਏૈགǴӵ௲ৣӧ௲Ꮲπբ΢ޑଞჹ੝ਸሦୱࡰޣࡕԾ᝺ૈΚǴޑ܄
ᏢಞࣽҞ΢ޑᏢಞਏૈགȐླྀठች฻Ǵ2014ǹᕦܴ࣑Ǵ2012ȑǶ 
    ҁࣴزᇡࣁԾךਏૈঁࢂΓჹԾρૈցԖਏ୺ՉҺ୍ȐᏢಞࢌ੝٣ۓ໨ȑޕޑ᝺ղ
ᘐǴҁࣴޑزमᇟԾךਏૈ߯ঁࡰΓჹԾρૈցԖਏᏢಞै٣मᇟޕޑ᝺ղᘐǴᇡࣁԾ
ρԖૈΚǴ൩཮׫ΕၨӭոΚǴុ࡭٠ᏢಞǶ 
    BanduraȐ1977ȑࡰрǴԾךਏૈёᙖҗ 4໨Ӣનமϯ܈ගϲǺ1.߄౜ԋ൩ȐPerformance 
AccomplishmentsȑǴࡰ೸ၸჴሞբ཰ᕇளޔޑௗ࿶ᡍǹ2.ඹж܄࿶ᡍȐVicarious 
ExperiencesȑǴ೸ၸᢀჸдΓޑԋф࿶ᡍǴ࣬ߞԾρΨૈၲԋҺ୍ǹ3.قຒᇥܺȐVerbal 
PersuasionȑǴࡰӢдΓقޑᇟᇥܺǴமϯԾךਏૈǹ4.௃ᆣᐟวȐEmotional ArousalȑǴࣁ
ঁΓғ౛Ϸځჹᔈޑ௃ᆣރᄊǶ 
    ጰऍГȐ2023ȑࡰрǴԾךਏૈ཮ঁڙΓόӕङඳᡂ໨ǵ࿶ᡍǵයఈǵၸѐ߄౜ǵ
ᄊࡋ฻ӢનޑቹៜǶ஭৒ᅼȐ2016ȑࡰрǴόӕᏢ཰ԋ൩ᏢғϐԾךਏૈٰྍόᅰ࣬ӕǴ
௲ৣᔈӃᕕှᏢғϐᏢಞ௃׎Ǵ٠ᇶаѳதჹᏢғϐժ٣ᢀჸǴӆගٮ፾྽ගϲԾךਏ
ૈϐ฼ౣǶ 
    ᔠຎၸ۳Ў᝘ǴԾךਏૈޑෳໆπཷڀϩࣁ΋૓܄Ϸ੝ਸሦୱٿᜪǴ΋૓܄Ծךਏ
ૈໆ߄ǴӵǺSchwarzerܭ 1993ԃගрȐ1995ԃঅ҅ȑޑԾךਏૈໆ߄ȐGeneral Self-
Efficacy Scale, GSESȑǶόӕሦୱޑԾךਏૈໆ٩ޣزࣴ߯߄Ᏽόӕሦୱ܌ጓᇙޣǴӵǺ
ChouȐ2017ȑޑमᇟԾךਏૈໆ߄ǵጰऍГȐ2023ȑޑៈ౛Γ঩Ծךਏૈໆ߄Ƕ 
    ԖࣴޣزᇡࣁǴ΋૓܄Ծךਏૈё఼ᇂ੝ۓሦୱޑԾךਏૈǴ٠ૈྗዴႣෳ੝ۓሦ
ୱޑԾךਏૈȐChen et al., 2001ȑǶҭԖࣴࡰޣزрǴԾךਏૈޑෳໆᔈ៝Ϸሦୱ੝ۓ
ਏૈȐ໳϶㜌Ǵ2019ǹᇳ੦఼ǴךԖଯԾڀǴ҂Ѹӧπբ΢ΨޣਏૈଯךǴჹᏢ཰Ծ܄
2014ȑǶ᠘ܭमᇟࣁ੝ࣽۓҞǴӢԜǴҁࣴزஒа੝ۓሦୱڔୢޑǴෳໆᏢ঩܌གޑޕम
ᇟԾךਏૈำࡋǶ 
 
2.3ᏢᏢಞᕉნ�
    ஭◖٫Ȑ2019ȑࡰрǴᏢಞᕉნх֖ค׎ϷԖٿ׎೽ϩǴคޑ׎ᕉნৣࡰғϕ୏ǵ
ӕᏆϕ୏ϷΓሞϕ୏׎ԋޑ੤ભ਻ݗ฻ǴԖޑ׎ᕉნࣁӸӧޑჴނǵฯᡏ೛ഢϷ௲׷ፐ
ำ฻ǶBatesȐ2022ȑࡰрǴᏢಞᕉნࡰᏢғᏢಞޑӦᗺǴᕉნکЎϯǶନނ౛ᕉნѦǴ
ᗋхࡴᏢಞޑޣ੝ቻǵ௲ᏢҞ኱ǵЍ࡭Ꮲಞࢲޑ୏ǵຑ՗฼ౣϷᏢಞЎϯ฻Ƕ 

मᇟᏢಞᅈཀࡋ

ҁࣴزӚᡂ໨ᜢᖄ܄ϐ࣬ᜢࣴز
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    Usman and MadudiliȐ2019ȑࡰрǴᏢғޑᏢಞԋਏܭ،ڗᏢಞᕉნؼޑӳᆶցǴࡌ
ᄬؼӳޑᏢಞᕉნཱུԖѸाǶNguyenȐ2019ȑࡰрǴ௲ػБਢϐԋф෌୷ܭᏢਠ౜Ԗϐ
೛ഢ಄ӝ௲Ꮲሡ؃Ǵᕉნჹ௲ᏢڀԖޔௗϷ໔ௗϐቹៜǶᛥཱٵȐ2018ȑࡰрǴቹៜम
ᇟᏢಞޣନނ౛ᕉნѦǴᗋхࡴЈ౛ᕉნȐᏢಞޕ܌ޣ᝺ޑᏢಞᕉნȑǶ 
    ԖᜢᏢಞᕉნޑෳໆय़ӛǴ஭◖٫Ȑ2019ȑ୔ϩࣁ௲࠻ᕉნǵᏢғϕ୏ǵၗྍ೛ࡼ
฻ቫय़ǶЦҏ࣓Ȑ2015ȑаᏢಞ೛ഢᆶ೛ࡼǵӕᏆᜢ߯฻ 2ঁቫय़ෳໆǶNguyenȐ2019ȑ
ǵᏢғ࡭ȑǵ໔ௗቹៜϐᕉნȐ௲ৣЍڀ೛ഢǵടॿϷ௲࠻ௗቹៜϐᕉნȐӵ௲ޔ୔ϩ߾
ϕ୏ϷᐟᓰբࣁȑෳໆǶ 
    ҁࣴزᇡࣁᏢಞᕉნх֖Ԗޑ׎ᕉნϷคޑ׎ᕉნǴԖ׎ᕉნх֖௲࠻թ࿼ǵ೛ࡼ
೛ഢǵՉࡹЍජ฻Ǵค׎ᕉნৣࡰғǵӕᏆϕ୏ǵЍ࡭ᆶᐟᓰǵಔᙃЎϯ฻Ǵ֡ჹᏢಞ
 ғቹៜǶౢޣ
 
2.4मᇟᏢಞᅈཀࡋ�

Wu et al. Ȑ2015ȑࡰрǴᏢಞᅈཀࢂࡋӧᏢғୖуޑ௲Ꮲࢲ୏ၸำύ܌วғޑቹៜǶ
Цҏ࣓Ȑ2015ȑᇡࣁᏢಞᅈཀ߯ࡋ΋ЬᢀགڙǴ٠ჹᏢಞ࿶ᡍ຾Չ᏾ᡏޑ܄ຑ՗ࢲ୏Ƕ
่ޑ୏ᐒᆶୖᆶᏢಞޑ୏ࢲёҔٰှញᏢғୖᆶᏢಞࡋрǴᏢಞᅈཀࡰᓄȐ2010ȑࡌ׵
݀ǶLin and ChenȐ2016ȑࡰрǴᏢಞᅈཀࣁࡋຑໆᏢಞԋਏޑЬा໨Ҟϐ΋Ƕ�
    Butt and RehmanȐ2010ȑࡰрǴᏢಞᅈཀࡋӭܭ،ڗᏢಞᕉნǴᏢಞᕉნૈமϯᏢ
ғᏢಞᅈཀࡋǶԢػऍ฻Ȑ2021ȑ௖૸ᏢಞᅈཀࡋᆶᏢಞԋਏޑᜢ߯Ǵ่݀ᡉҢڀޣٿ
Ԗᡉ๱҅࣬ᜢǴᏢಞᅈཀࡋჹᏢಞԋਏԖᡉ๱ႣෳΚǶ݅ॡׂȐ2022ȑࡰрǴᏢಞᅈཀ
୏຾ՉύǴᔈࢲǴ௲ৣӧ௲Ꮲࡋำޑى୏ᅈࢲёҔٰຑ՗ᏢಞԋਏǴаϷᏢғӧᏢಞࡋ
ᆃΚගϲᏢғޑᏢಞᅈཀࡋǶ 
    Ꮲಞᅈཀزࣴޑࡋቫय़ӢࣴزҞޑϷࣴزϣ৒όӕԖ܌ৡ౦Ǵෳໆϐय़ӛҭԖৡ౦
Ȑ஭◖٫Ǵ2019ȑǶጯᑯ๮฻Ȑ2015ȑࣴزεᏢғჹፐѦխ຤मᇟፐำޑᏢಞᅈཀࡋǴ
٬ҔᇟقᏢಞǵЎϯ᝺᛽ǵᏢಞݗൎǵᏢಞਏૈϷ௲Ꮲਏૈ฻ෳໆय़ӛǶಷऍীȐ2015ȑ
௖૸୯ύғჹमᇟ׸ፐำޑᏢಞᅈཀࡋǴ᏾౛р௲ৣ௲ᏢǵᏢಞᕉნǵᏢಞԋਏǵΓሞ
ᜢ߯ϷՉࡹଛӝ฻य़ӛǶ 
    ᖙӼ✎Ȑ2017ȑࣴزኧՏၯᔍԄमᇟᏢಞϐዛകᐒڋჹᏢูᏢಞᅈཀࡋϐቹៜǴય
ӈፐำӼ௨ǵᏢಞԋ݀ǵ௲ᏢኳԄϷᏢಞᄊࡋ฻य़ӛǶYordchim and GibbsȐ2014ȑ௖૸
ੀ୯εᏢғჹጕ΢मᇟᏢಞس಍ޑᅈཀࡋǴ߾வߡճ܄ǵᏢೌ܄ǵ௲Ꮲ฼ౣǵ೛ഢ೛ࡼ
ϷаᏢғࣁύЈޑᏢಞ฻य़ӛෳໆǶ 
    ଯಝỚȐ2016ȑᘜય߈ԃࣴޣزԖᜢᏢಞᅈཀࡋϐࣴزቫय़ीԖǺፐำБय़Ȑፐำ
೛ीǴࠔ፦ȑǴ௲ৣБय़Ȑ௲Ꮲࠔ፦ǵ௲ৣ௲ᏢȑǴᏢಞБय़ȐᏢಞᕉნǵᏢಞБԄǵ
Ꮲಞԋ݀฻ȑǴঁΓӢનБय़ȐԾךਏૈ฻ȑǴࣣࣁቹៜᏢғᏢಞᅈཀޑࡋӢનǶ 
    ҁࣴޑزᏢಞᅈཀࡰ߯ࡋᏢ঩ჹै٣मᇟᏢಞࢲ୏ޑ᏾ᡏຑ՗ǴջᏢғჹୖᆶ၀ፐ
ำ܌ᕇԋ݀ϐᅈཀำࡋǶҗܭҁࣴزϐԾᡂ໨хঁࡴձϯ௲ᏢǵԾךਏૈϷᏢಞᕉნǴ
ǴፎᏢ঩ຑ՗ӧঅಞࡋᅈཀำޑख़ӧᏢಞԋਏࡋ٣मᇟᏢಞᅈཀैزᗉխख़ፄǴҁࣴࣁ
၀ፐำࡕǴमᇟૈΚޑ຾؁ϷᏢಞमᇟߞЈቚуϐำࡋǶ 
 
2.5ҁࣴزӚᡂ໨ᜢᖄ܄ϐ࣬ᜢࣴز�
2.5.1ঁձϯ௲ᏢᆶᏢಞᅈཀࡋ�

೚҇໚฻Ȑ2005ȑଞჹ୯λԾฅࣽᏢӦ፦ཷۺ຾Չঁձϯ௲ᏢǴࣴزᡉҢǴᏢғ഻
៿ঁձϯ௲ᏢǴᇡࣁԖշܭፓ᏾Ꮲಞ຾ࡋǴቚ຾ᏢಞԋਏᆶԾۓޭךǶBahçeci and Gýrol
Ȑ2016ȑࣴ٩ঁزձϯ௲Ꮲࡌ࿼ޑඵች௲Ꮲس಍ȐIntelligent Instruction SystemȑԋਏǴ
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ว౜ঁձϯᏢಞᕉნ಄ӝᏢғޑයఈǴڀ٠ԖၨଯᅈཀࡋǹঁձϯᏢಞᕉნᆶ໺಍Ꮲಞ
ᕉნ่ӝਔǴჹᏢғޑԋᕮڀԖ҅ӛᜢ߯Ƕ 

WanȐ2019ȑ௖૸ঁձϯ௲Ꮲᆶᆵ᡼πࣽᏢғमᇟวॣϐᜢ߯Ǵ೛ीঁձϯ௲Ꮲ૽
ግǴᡣᏢғୖᆶमᇟวॣᏢಞǶ่݀ᡉҢǴᏢғӧमᇟวॣᏢಞ΢Ԗᡉ๱຾؁ǴᏢғᇡ
ӕঁձϯ௲ᏢԖշܭᏢಞǶቅᅸ๮Ȑ2017ȑၮҔᐒᄬബࡌϐ௲ػѳᆵǴ຾Չ୯ύϦ҇ࣽ
ঁձϯ௲ᏢǴ่݀ᡉҢᏢғё٩Ծρݩރፓ᏾Ꮲಞ຾ࡋǴ௲ৣ٩Ꮲғሡ؃ගڐٮշǴᡣ
Ꮲಞ׳Ԗਏ౗Ƕߠ໡ϓȐ2019ȑଞჹमᇟեԋ൩ᏢғǴаঁձϯ௲Ꮲ฼ౣǴ೸ၸೖፋᆶ
ᢀჸǴΑှᏢғᏢಞ֚ᜤೀǴ٠ଞჹځᏢಞ֚ᜤ೛ी፾Ϫ௲ᏢБਢǴനಖᏢғᏢಞБԄ
җ೏୏ᡂЬ୏ǴЪᏢಞԾߞЈගଯǶ 

է҇ჱᆶࡿ׵⯨Ȑ2018ȑࣴঁزձϯ௲Ꮲჹံ௱௲ᏢᏢಞԋਏϐᜢ߯Ǵаᆵ᡼Ӧ୔
୯ύǵ୯λୖᆶံ௱௲ᏢޑᏢғزࣴࣁჹຝǴ่݀ᡉҢǴঁձϯ௲ᏢૈޔௗቹៜᏢғޑ
ᏢಞԋਏǴҭё೸ၸԾךᘜӢ฻ӢનǴ໔ௗቹៜᏢғޑᏢಞԋਏǶќᏢಞᅈཀࡋᆶ௲Ꮲ
ԋਏڀޣٿଯ࣬ࡋᜢǴᏢғӧ௃ཀ΢ᅈཀࡋଯǴΨ཮ଯࡋϸᔈӧᏢಞԋਏ΢Ƕ 

ᑵ⍋ЎȐ2024ȑࣴঁزձϯࡰᏤᆶ໣ᡏϯ௲ᏢӵՖቹៜᏢಞᅈཀࡋǴ೸ၸୢڔፓࢗ
ᅈཀޑԖਏගϲᏢғ׳໣ᡏԄ௲ᏢǴૈܭᏤኳԄ࣬ၨࡰԏ໣ኧᏵǴ่݀ᡉҢǴঁձϯݤ
ᏢಞᅈޑௗගϲΑᏢғޔᏤǴࡰᆶ࡭ӭЍ׳ډڙǶঁձϯ௲Ꮲ٬ᏢғӧᏢಞၸำύགࡋ
ཀǶ�

ᆕӝ߻ॊࣴࡰزрǴӧঁձϯ௲ᏢȐᕉნȑǴᏢғڀԖၨଯޑᅈཀࡋᆶԾߞЈǶঁ
ձϯ௲ᏢନޔௗቹៜᏢಞԋਏǴ٠೸ၸЈ౛ȐӵԾךᘜӢȑӢનǴ໔ௗቹៜᏢғޑᏢಞ
ԋਏǴЈ౛Ӣનӧঁձϯ௲ᏢᆶमᇟᏢಞԋਏ໔ڀԖ೽ϩύϟਏ݀Ƕ�
 
2.5.2ԾךਏૈᆶᏢಞᅈཀࡋ�
    ஭щችȐ2017ȑ௖૸୯ύғमЎᏢಞԾךਏૈჹᏢಞᅈཀࡋϐࣴزǴаߎξࢌύᏢ
ჹຝǴ่ࣁ ݀ᡉҢǴमЎᏢಞԾךਏૈᆶᏢಞᅈཀࡋԖ҅࣬ᜢЪڀԖޔௗ҅ӛޑቹៜΚǶ
ChouȐ2017ȑ௖૸Ծךਏૈჹᆵ᡼εᏢғᜫόᜫཀ໒αᇥमЎϐቹៜǴ่݀ᡉҢᏱԖၨ
ଯԾךਏૈޑᏢғǴ໒αᇥमЎޑཀᜫၨଯǶ 
ϐࡋਏૈᆶᏢಞᅈཀךᆵύѱୖуံ௱௲ᏢБਢϐ୯λᏢғԾزऍȐ2013ȑ࣓ࣴ׵    
ᜢ߯ǹᎄૠБᆶࡼᒸ׸Ȑ2015ȑࣴز୯λଯԃભᏢғෞݚፐԾךਏૈǵᏢಞᅈཀࡋᆶᏢ
ಞԋਏϐᜢ߯ǹഋ྆૜Ȑ2020ȑࣴز୯λᏢғᏢಞԾךਏૈᆶᏢಞᅈཀࡋϐᜢ߯Ǵ่݀
֡ᡉҢǴԾךਏૈჹᏢಞᅈཀࡋԖᡉ๱ႣෳΚǴЪև҅ӛᜢ߯Ƕ 
    ԖᜢԾךਏૈϐύϟਏ݀ǴᄔॊӵΠǺ 
    ӧ௲زࣴػ೽ϩǴᕦܴ࣑Ȑ2012ȑ௖૸ৎԖᏢស߻ηζςஆ൩཰ζ܄ϐԾךਏૈჹ
ғࢲᅈཀޑቹៜǴ่݀ᡉҢǴԾךਏૈӧЍᖒπբ஑཰ԾЬ੝܄ǵ஑཰ԾЬᓸΚᆶπբ
ሡ؃ᓸΚჹғࢲᅈཀޑቹៜև౜ύϟਏ݀Ƕߋಏ΋ᆶࢫᅽྍȐ2015ȑϐࣴࡰزрǴଯύ
ᏢғԾךਏૈჹځ໣ᡏਏૈᆶᏢғᏢਠਏૈ֡ڀԖ೽ϩύϟਏ݀Ǵࡌ᝼Ꮲਠᔈख़ຎගϲ
ᏢғϐԾךਏૈǴᏵаගϲᏢਠਏૈǶ 
    ӧҾ཰ࣴز೽ϩǴ҅ڑ෕฻Ȑ2015ȑϐ่ࣴ݀زᡉҢǴԾךਏૈӧЬᆅᙯඤࠠሦᏤ
ᆶཥࣽ٬ޑמҔཀკ໔ڀԖֹӄύϟਏ݀Ǵ঩πԾךਏૈёගϲځჹཥࣽ٬ࠔౢמҔཀ
კǴԖշᐒᄬЇ຾ཥࣽמ཰୍໩ճ຾ՉǶ 
    ᆕ΢ǴԾךਏૈჹӚࣽҞϐᏢಞᅈཀڀ֡ࡋቹៜբҔǴԖշගϲᏢਠਏૈǴ٠Ъჹ
Ҿ཰໩ճ௢୏࣬ᜢࡹ฼ౢғ໔ௗቹៜǴӢԜǴࡌҥҁࣴزಃ΋ঁࣴزଷ೛Ǻ 
+�ǺमᇟԾךਏૈӧঁձϯ௲Ꮲᆶै٣मᇟᏢಞᅈཀࡋ໔ڀԖύϟਏ݀Ƕ�
 
2.5.3ᏢಞᕉნᆶᏢಞᅈཀࡋ�

ǺᏢಞᕉნӧঁձϯ௲Ꮲᆶै٣मᇟᏢಞᅈཀࡋ໔ڀԖፓ࿯ਏ݀Ƕ

Οǵࣴز೛ीᆶБݤ

ᄬᆶଷ೛ࢎزࣴ
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    Цҏ࣓Ȑ2015ȑࣴزᆵࠄѱଯύғޕ܌᝺ޑᏢಞᕉნᆶᏢಞᅈཀࡋϐᜢ߯ǵ஭◖٫
Ȑ2019ȑࣴزჴᡍᏢਠᏢಞᕉნᆶᏢಞᅈཀࡋϐᜢ߯ǵᇳД๮Ȑ2021ȑ௖૸୯ٛεᏢै
٣ᏢଣᏢ঩ޕ܌᝺ޑᏢಞᕉნᆶै٣मᇟᏢಞᅈཀࡋϐᜢ߯Ǵ่݀֡ᡉҢᏢಞᕉნჹᏢ
ಞᅈཀڀࡋԖ҅ӛᡉ๱ϐቹៜǶ஭◖٫Ȑ2019ȑࡰрǴ௲ৣӵૈബ೷፾ӝᏢಞဂᡏғߏ
 ǶىЈ౛཮ᕇளుቫᅈޑᕉნǴቚуᏢғ໣ᡏᇡӕགǴᏢғޑ
    Butt and Rehman Ȑ2010ȑ௖૸ᏢಞᕉნᆶᏢಞᅈཀࡋϐᜢ߯ǴаЃ୷ථڶεᏢғࣁ
ჹຝǴ่݀ᡉҢǴᏢಞᕉნჹᏢಞᅈཀڀࡋԖᡉ๱҅ӛቹៜǶQutobȐ2018ȑࡰрǴᏢғ
ჹᕉნޕޑ᝺཮ቹៜᏢಞԋਏǴ௲ৣऩගٮӭኬϯࢲ୏ǴёගϲᏢғᏢಞᅈཀࡋǶ 
ว৖ᖿ༈ǴЦ⯵ཫȐ2016ȑ௖ࣁਔжΠǴኧՏၯᔍԄᏢಞᕉნςԋޑػᑼΕ௲מࣽ    
૸ኧՏၯᔍԄᏢಞᕉნჹԾךਏૈϐቹៜǴ่݀ᡉҢǴ೸ၸኧՏၯᔍԄमᇟᏢಞس಍ϐ
ᏢಞޣǴځԾךਏૈёႣෳᏢಞԋਏǶᖙӼ✎Ȑ2017ȑ௖૸ኧՏၯᔍԄᏢಞ௃ნჹᏢಞ
ᅈཀࡋϐቹៜǴ่݀ᡉҢǶ٬ҔኧՏၯᔍԄमЎᏢಞس಍ǴԖշܭᏢಞޣमЎᏢಞᅈཀ
 ϐගϲǶࡋ
    ൹୯ޱᆶڻܰ׵Ȑ2010ȑаୖуኧՏံಞ௲ػϐᏢ঩ࣁჹຝǴ௖૸ᏢಞᕉნჹኧՏ
ံ௲Ꮲಞᅈཀࡋᆶុ࡭Ꮲಞཀᜫ໔ϐፓ࿯ਏ݀Ǵ่݀ᡉҢǴӧᏢಞᕉნϐፓ࿯ΠǴᏢಞ
ᅈཀࡋᆶុ࡭Ꮲಞཀᜫ໔ϐᜢ߯மࡋ཮Ԗৡ౦Ƕ 
    ഋ࠶דȐ2023ȑ௖૸ԾךᏤӛᏢಞᆶ੮Һཀᜫϐᜢᖄ܄ǴаϷಔᙃᏢಞᕉნჹ၀ᜢ
ᖄ܄ϐፓ࿯ਏ Ǵ่݀ ݀ᡉҢǴಔᙃᏢಞᕉნ཮மϯԾךᏤӛᏢಞჹ੮Һཀᜫ҅ޑӛቹៜǴ
ж߄ಔᙃᏢಞᕉნޑϟΕԖշܭԾךᏤӛᏢಞჹ੮ҺཀᜫޑቹៜǶ 
    ᆕ΢่ࣴ݀زǴ֡ᇥܴᏢಞᕉნ߯ቹៜᏢಞᅈཀޑࡋख़ाӢનǴќಔᙃᏢಞᕉნჹ
ԾךᏤӛᏢಞܭ੮ҺཀᜫޑቹៜڀԖፓ࿯ਏ݀Ǵҁࣴزᔕᕕှঁձϯ௲ᏢჹᏢಞᅈཀࡋ
ϐቹៜࢂցڙᏢಞᕉნϐፓ࿯ǴӢԜࡌҥҁࣴزಃΒঁࣴزଷ೛Ǻ 
+�ǺᏢಞᕉნӧঁձϯ௲Ꮲᆶै٣मᇟᏢಞᅈཀࡋ໔ڀԖፓ࿯ਏ݀Ƕ�

Οǵࣴز೛ीᆶБݤ�
 
3.1 �ᄬᆶଷ೛ࢎزࣴࣴ
�ᄬࢎز3.1.1ࣴ

ҁࣴزа୯ٛεᏢഌैࡰචୖᒉᏢଣᏢ঩زࣴࣁჹຝǴ௖૸ঁձϯ௲Ꮲᆶै٣म
ᇟᏢಞᅈཀࡋϐᜢ߯ǴаᏢ঩मᇟԾךਏૈࣁύϟਏ݀ǵᏢಞᕉნࣁፓ࿯ਏ݀Ǵҭջ
ϐύϟਏ݀ǴϷᏢಞᕉნჹঁձϯࡋਏૈჹঁձϯ௲ᏢӧमᇟᏢಞᅈཀךमᇟԾزࣴ
௲ᏢᆶमᇟᏢಞᅈཀࡋϐፓ࿯ਏ݀Ǵӵკ 1Ƕ�

 
 
 
 
 
 
 
 
 
 
 
 

�ଷ೛ز3.1.2ࣴ
٩ᏵҁࣴޑزҞޑǵࣴୢزᚒǴ٠ᆕӝ΢ॊЎ᝘௖૸่݀ǴࡌҥаΠଷ೛Ǻ�

კ !ᄬࢎزࣴ!2

Ꮲಞᕉნ!

ै٣मᇟᏢ
ಞᅈཀࡋ!

मᇟԾךਏૈ!

ঁձϯ௲Ꮲ!

ɡ 85ɡ

ঐրϾఁᏱᄈऽᇮᏱಭᅗཏ࡚ኈ៫ϟःفȈп୾٪τᏱഛॗࡿද୥ᒘᏱଲᏱস࣐پ



 �

+�ǺमᇟԾךਏૈӧঁձϯ௲ᏢᆶमᇟᏢಞᅈཀࡋ໔ڀԖύϟਏ݀Ƕ�
+�ǺᏢಞᕉნӧঁձϯ௲ᏢᆶमᇟᏢಞᅈཀࡋ໔ڀԖፓ࿯ਏ݀Ƕ�
 
�೛ीڔ3.2ୢ

ङඳၗ਑ȩ炻ಃΒ೽ϩޣȨ༤เࣁෳǴಃ΋೽ϩࡼڔჹຝԾጓୢزϷࣴޑҞز٩ࣴ
தӕཀȩ๏ߚᑽໆǴȨࡋլ੝ȐLikertȑϖᗺЁ׵ᡂ໨ϐᚒҞǴ֡௦زӚࣴࣁ 5 ϩǴȨӕ
ཀȩ๏ 4ϩǴȨද೯ȩ๏ 3ϩǴȨόӕཀȩ๏ 2ϩǴȨߚதόӕཀȩ๏ 1ϩǶаᏢ঩ӧӚ
ᡂ໨ȐᚒҞȑϐѳ֡ኧբࣁำࡋϐᑽໆǴϩኧཇଯǴ߄Ңჹ၀ᚒ໨ϐޕ᝺ำࡋཇଯǴϸ
ϐҭฅǶ�

 
3.3ᡂ໨ᏹբۓ܄ကᆶᑽໆȐӚᡂ໨ᚒҞӵ߄ 1ȑ�
3.3.1ঁձϯ௲Ꮲ�

Ȑ2018ȑϐ⯨ࡿ׵Ǵᑽໆᚒ໨߯ୖԵէ҇ჱᆶࡋ᝺ำޕᏢ঩ჹ௲ৣঁձϯ௲Ꮲϐࡰ
௲ᏢБݤໆ߄ǴीԖ 9ᚒǶ၀ໆ߄࿶಍ीϩߞ݋ਏؼࡋӳǴ಄ӝҁࣴزሡ؃Ƕ�
3.3.2मᇟԾךਏૈ�

ഢᏢಞै٣मᇟڀցࢂΚղᘐǴջᏢ঩ჹԾρૈךԾޑᏢ঩ჹᏢಞै٣मᇟፐำࣁ
ૈΚϐղᘐǶᑽໆᚒ໨٬ҔChouȐ2017ȑϐमᇟԾךਏૈໆ߄ǴीԖ 5ᚒǶ၀ໆ߄࿶಍
ीϩߞ݋ਏؼࡋӳǴ಄ӝҁࣴزሡ؃Ƕ�
3.3.3Ꮲಞᕉნ�

炻ᑽໆᚒ໨߯ୖࡋ᝺ำޕޑ཮ᕉნȑޗ-౛ϷЈ౛ނᏢಞᕉნȐ֖ٮᏢ঩ჹᏢਠගࣁ
Ե NguyenȐ2019ȑޑᏢಞᕉნໆ߄ǴीԖ 10ᚒǶ၀ໆ߄࿶಍ीϩߞ݋ਏؼࡋӳǴ಄ӝ
ҁࣴزሡ؃Ƕ�
3.3.4Ꮲಞᅈཀࡋ�

ǴमࡕǴፎᏢ঩ຑ՗ԾρӧঅಞፐำࡋᅈཀำޑᏢ঩൩ै٣मᇟፐำჹঁΓଅ᝘ࣁ
ᇟ᠋ᇥ᠐ቪૈΚޑ຾ݩރ؁ǴаϷჹᏢಞԜࣽҞߞЈቚуޑᅈཀำࡋǶᑽໆᚒ໨߯ୖԵ
ಷऍীȐ2015ȑमᇟᏢಞᅈཀڔୢࡋύԖᜢᏢಞԋਏޑᚒҞǴीԖ 6ᚒǶ၀ໆ߄࿶಍ी
ϩߞ݋ਏؼࡋӳǴ಄ӝҁࣴزሡ؃Ƕ�
3.3.5Γα಍ीᡂ໨�

ԏ໣ࣴୖزᆶ܄ޑޣձǵԃសǵ௲ػำࡋǵӃୖ߻уमᇟ૽ግ੤ԛ௃׎฻Ƕ 
߄ 1 Ӛᡂ໨ᚒ໨߄ 

ᡂ໨� ᚒҞ�

ঁ
ձ
ϯ
௲
Ꮲ�

TM1௲۔΢ፐ٬Ҕޑ௲׷Ǵ೿ૈךࢂ౛ှޑϣ৒Ƕ 
TM2௲۔௲Ꮲ཮ך٩ྣ౛ှޑ௃ݩǴӼ௨όӕޑ຾ࡋǶ 
TM3௲۔ᜢЈ؂ՏᏢғޑᏢಞǶ 
TM4྽ךӧፐ཰΢ԖሡाਔǴ௲۔཮ᔅշךǶ 
TM5྽᠋ךόᔉਔǴ௲۔཮ҔӚᅿБݤᔅշךᕕှǶ 
TM6྽ୢךᚒเᒱਔǴ௲۔཮֋ນךব္ᒱᇤǶ 
TM7௲ࡐ۔ԖऐЈӦᔅշךᕕှǶ 
TM8௲۔ႴᓰךӣเдୢୢޑᚒǶ 
TM9௲۔཮Ҕ፾྽ޑБԄຑໆޑך຾؁௃׎Ƕ 

Ծ
ך
ਏ
ૈ�

SE1ךߞ࣬ךёаעमᇟᏢӳǶ 
SE2ךߞ࣬ךԖૈΚӧፐ୸΢Ҕमᇟჹ၉Ƕ 
SE3ߞ࣬ךӧमᇟፐਔךёаӣเளрԴৣୢޑᚒǶ 
SE4ߞ࣬ך΢मᇟፐਔךёаکӕᏢჹเӵࢬǶ 

 

ჹຝᆶኬҁϩѲزࣴ
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ǺमᇟԾךਏૈӧঁձϯ௲ᏢᆶमᇟᏢಞᅈཀࡋ໔ڀԖύϟਏ݀Ƕ
ǺᏢಞᕉნӧঁձϯ௲ᏢᆶमᇟᏢಞᅈཀࡋ໔ڀԖፓ࿯ਏ݀Ƕ

೛ीڔୢ

ᡂ໨ᏹբۓ܄ကᆶᑽໆ

 �

߄ 1 Ӛᡂ໨ᚒ໨߄Ȑុȑ 
ᡂ໨� ᚒҞ�

Ꮲ 
ಞ 
ᕉ 
ნ�

LE1Ꮲਠࡌᑐǵਠ༜ǵඳᢀ٬Ꮲ঩Ꮲಞमᇟགډ๤፾Ƕ 
LE2ޜፓ೛ഢؼӳǴ٬Ꮲ঩኷ܭᏢಞǶ 
LE3ଞჹᚐѦޑ௲ᏢᇶᏤǴᏢਠගٮкϩޑӚԄ೛ഢǶ 
LE4Ꮲਠගىٮ୼૽ڙޑमᇟᏢಞ೛ഢǴаڐշᏢ঩ᏢಞǶ 
LE5௲࠻Ԗ୯ѦᏢ঩ୖᆶჹ၉Ƕ 
LE6ᏢਠቚуᚐѦޑᇶᏤ௲࠻ǴаڐշᏢ঩Ƕ 
LE7௲۔ᔼ೷΋ঁᡣᏢ঩ѝᇥमᇟޑᕉნǶ 
LE8௲۔ႴᓰᏢ঩Ҕमᇟୢၲ߄ᚒϷགྷݤǶ 
LE9ӕᏢ཮ڐշᏢಞပޑࡕᏢ঩Ƕ 
LE10ᙖҗमᇟ௲ޑ۔Ѝ࡭ǴךΑှԾρޑᓬલᗺǶ 

Ꮲ 
ಞ 
ᅈ 
ཀ 
�ࡋ

SA1 ٣ैमЎፐᡣޑךमᇟ᠋ ΚԖ຾؁Ƕ 
SA2 ٣ैमЎፐᡣޑךमᇟαᇥԖ຾؁Ƕ 
SA3 ٣ैमЎፐᡣޑךमᇟ᎙᠐Ԗ຾؁Ƕ 
SA4 ٣ैमЎፐᡣޑךमᇟቪբԖ຾؁Ƕ 
SA5ै٣मЎፐךᕇள೚ӭፐҁѦޑჴҔޕ᛽Ƕ 
SA6ै٣मЎፐᡣ׳ךԖߞЈᏢಞमЎǶ 

�
�ჹຝᆶኬҁϩѲز3.4ࣴ

а୯ٛεᏢഌैࡰචୖᒉᏢଣ҇୯ 110ԃ҅ೕ੤Ꮲ঩ࣁၗ਑ᇆ໣ჹຝǴႣ၂௦ߡճ
ܫǴᕴीวݤኬܜ 25 ҽୢڔǴӣԏ 25 ҽǴ่݀ Cronbach’s ͉֡ຬၸ 0.7Ǵ٩ᏵᏢޣ
DeVellisȐ2003ȑࡌ᝼ǴCronbach’s ͉ၲ 0.7Ǵ߄Ң಄ӝࡋߞा؃ǴӢԜ炻Ᏽаᇙԋനಖ
�Ƕڔୢ

ፄ၂ܭ 110ԃ 8ДǴ௦දࢗБԄჴࡼǴ၀Ꮲଣ 110ԃ੤ी 306ӜᏢ঩炻௨ନୖᆶႣ
၂ϐᏢ঩Ǵᕴीวрୢڔ 281ҽǴԏӣ 281ҽǴԖਏҽኧࣁ 281ҽǴӣԏ౗ 100%Ǵኬ
ҁ่ᄬӵ߄ 2炻аȨتғȩۚӭǴी 251ΓȐ89.3%ȑǶԃសаϟܭȨ35Կ 39ྃȩനӭǴ
ी 170ΓȐ60.5%ȑǶ௲ػำࡋаȨεᏢȩ౥཰നӭǴी 176ΓȐ62.6%ȑǶӧௗڙѦᇟ૽
ግ࿶ᡍǴȨؒୖуȩी 255ΓȐ90.7%ȑǴȨԖୖуȩी 24ΓȐ8.5%ȑǴᒪᅅॶ 2ΓȐ0.7%ȑǶ 

߄ 2 ঁΓ୷ҁၗ਑ϐԛኧϩଛ߄�
ᜪձ� Γኧ� ԭϩКȐ%ȑ�

�ձ܄   
�ғت  251� 89.3�
 ζғ� 26� 9.3�
 ᒪᅅॶ� 4� 1.4�
ԃស�   
 34ྃȐ֖ȑаΠ� 85� 30.2�
 35Կ 39ྃ� 170� 60.5�
 40ྃȐ֖ȑа΢� 25� 8.9�
 ᒪᅅॶ� 1� 0.4�
௲ػำࡋ�   
 ஑ࣽ� 26� 9.3�
 εᏢ� 176� 62.6�
 ᅺγ 77 27.4 
 ᒪᅅॶ 2 0.7 
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Ѥǵჴ᛾่݀ᆶ૸ፕ
௶ॊ܄಍ी

 �

߄ 2 ঁΓ୷ҁၗ਑ϐԛኧϩଛ߄(ុ)�
ᜪձ� Γኧ� ԭϩКȐ%ȑ�

ௗڙѦᇟ૽ግ�   
 ؒୖу� 255� 90.7�
 Ԗୖу� 24� 8.5�
 ᒪᅅॶ� 2� 0.7�
ຏǺN = 281�

�ࡋϷਏࡋߞڔ3.5ୢ
ϐ߄Ӛໆڔୢ Cronbach’s ͉ॶ֡εܭ 0.9 а΢ǴᡉҢᄬय़֡ؼڀӳϐ΋ठ܄Ƕҁ

௦Ҕزࣴ SEM௖زࣴزኳԄ໔ᡂኧϐӢ݀ᜢ߯ǴճҔ IBM SPSS Amos 22.0঺း೬ᡏ຾
Չϩ݋Ǵ٠௦നεཷ՟ݤȐMaximum Likelihood, MLȑϩ่݀݋ǴٰዴᇡෳໆኳԄޑԏ
ᔙਏࡋȐconvergent validityȑǴ٠ᑽໆঁձᚒҞࠔޑ፦Ƕ�
3.5.1ኳԄ፾ଛࡋ�

߄٩ 1চۈᚒҞ຾Չ؁߃Ӣનϩ่݀݋Ǵӭኧࡰ኱և౜όۘ܈٫ё௃׎ǴӢԜճҔ
অ҅ࡰ኱ȐModification index, MIȑ຾ՉኳԄঅ҅ᔠᡍǴMIঅ҅ࡰ኱ࢂуΕࢌ໨ୖኧ՗
ीਔǴ᏾ᡏኳԄёૈ෧ϿޑьБॶǴচࡷࣁ߾ᒧ MIॶၨεޑᚒ໨຾ՉᚒҞմନǴӢࣁ
MI ॶၨεᚒҞ߄ҢᆶځдᚒҞीԖଯ࣬ࡋᜢǴཷۺ΢Ԗख़ፄϐဤǴёԵቾմନȐ஭଻
ᇬˣᎄਔەǴ2012ȑǶ�

Ӆմନ 10ᚒȐࣁ٩ׇ LEಃ 4ᚒǵTMಃ 1ᚒǵSEಃ 5ᚒǵTMಃ 5ᚒǵLEಃ 5
ᚒǵLEಃ 1ᚒǵTMಃ 2ᚒǵLEಃ 6ᚒǵLEಃ 2ᚒǵTMಃ 6ᚒȑǴҗ߄ 3ёޕǴӧ
ଷ೛ۈ߃ኳԄύǴьБॶࣁ 2071.597Ȑdf = 399ȑǴ࿶অ҅ࡕьБॶࣁ 616.931Ȑdf = 164ȑ炻
ε൯Πफ़ 1454.666Ȑ70.22%ȑǴନ GFIᆶ RMSEAౣեܭ኱ྗॶѦǴᎩࣣၲؼӳ኱ྗǴ
ёᝩុ຾ՉࡋߞϷਏࡋຑ᠘Ƕ 

߄ 3 ኳԄ፾ଛຑ᠘߄ȐN = 281ȑ 

᏾ᡏ፾ଛࡰ኱� ຑ᠘኱ྗ�
մᚒ߻� մᚒࡕ�

፾ଛॶ� ่݀� ፾ଛॶ� ่݀�
๊ჹ፾ଛࡰ኱�      
Ȥ2� p> .05� 2071.597***� -� 616.931***�  
df� --� 399�  164�  
Ȥ2/df� ɩ5� 5.192� ۘё� 3.762� �ӳؼ
GFI� ɪ.90� .630� ό٫� .809� ۘё�
SRMR� ɩ.08� .093� ۘё� .042� �ӳؼ
RMSEA� ɩ.08� .122� ό٫� .099� ۘё�

࣬ჹ፾ଛࡰ኱�      
NFI� ɪ.90� .827� ۘё� .920� �ӳؼ
NNFI� ɪ.90� .842� ۘё� .930� �ӳؼ
IFI� ɪ.90� .856� ۘё� .940� �ӳؼ
CFI� ɪ.90� .855� ۘё� .940� �ӳؼ

ᙁਏ፾ଛࡰ኱�      
PGFI� ɪ.50� .541� �ӳؼ .632� �ӳؼ
PNFI� ɪ.50� .759� �ӳؼ .794� �ӳؼ
PCFI� ɪ.50� .785� �ӳؼ .811� �ӳؼ

***p< .001�
3.5.2ෳໆኳԄϐࡋߞᆶਏࡋ�

߄੮ϐᚒ໨ᆕ᏾ӵߥ 4Ǵё܌ޕԖᢀჸᡂ໨ᆶჹᔈޑወӧᡂ໨ϐ኱ྗϯӢનॄ಻ໆ
Ȑ͓ȑϟ968.ډ726.ܭϐ໔Ǵ܌Ԗᢀჸᡂ໨ࣣଯߐ70.ܭᘖॶȐBagozzi and Yi, 1988; Hair 
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et al., 2009ȑǹঁձᢀჸᡂ໨ࡋߞޑȐR2ȑϟ937.ډ527.ܭ໔Ǵ಄ӝወӧᡂ໨ჹঁձᢀჸ
ᡂ໨ࡋߞᔈε50.ܭा؃ȐBagozzi and Yi, 1988; Hair et al., 2009ȑǹወӧᡂ໨ࡌޑᄬࡋߞ
ϟ909.ܭԿ.970Ǵࣣ಄ӝ.70а΢ा؃ȐHair et al., 2009ȑǹወӧᡂ໨ޑѳ֡ᡂ౦ڗܜໆϟ
669Կ.867Ǵࣣ.ܭ ຬၸ.50Ǵ߄Ңወӧᡂ໨ډڙᢀჸᡂ໨ޑଅ᝘ၨᇤৡޑଅ᝘ໆӭȐFornell 
and Larcker, 1981ȑǴӢԜǴໆڀ߄Ԗؼӳԏ⻃ਏࡋǶ�

߄ 4 Ӛໆ߄ϐୖኧ՗ीϷߞਏࡋᄔा߄Ȑុࡕϩ݋ҔᚒҞȑ�

ወӧᡂ໨� ᢀჸᡂ໨� ኱ྗϯӢ
નॄ಻ໆ� t� R2� CR� AVE�

ঁձϯ௲ᏢȐTMȑ�

ಃ 3ᚒ� .899� 19.398***� .808�

.970� .867�
ಃ 4ᚒ� .961� 21.851***� .923�
ಃ 7ᚒ� .968� 22.153***� .937�
ಃ 8ᚒ� .946� 21.211***� .894�
ಃ 9ᚒ� .878� 18.661***� .771�

ԾךਏૈȐSEȑ�

ಃ 1ᚒ� .892� 19.093***� .795�

.963� .866�ಃ 2ᚒ� .950� 21.335***� .902�
ಃ 3ᚒ� .950� 21.359***� .903�
ಃ 4ᚒ� .930� 20.532***� .865�

ᏢಞᕉნȐLEȑ�

ಃ 3ᚒ� .752� 14.519***� .566�

.909� .669�
ಃ 7ᚒ� .726� 13.818***� .527�
ಃ 8ᚒ� .845� 17.290***� .714�
ಃ 9ᚒ� .867� 18.000***� .751�
ಃ 10ᚒ� .886� 18.652***� .784�

ᏢಞᅈཀࡋȐSAȑ�

ಃ 1ᚒ� .944� 21.126***� .891�

.970� .843�

ಃ 2ᚒ� .930� 20.570***� .865�
ಃ 3ᚒ� .951� 21.422***� .904�
ಃ 4ᚒ� .891� 19.091***� .793�
ಃ 5ᚒ� .888� 18.996***� .789�
ಃ 6ᚒ� .904� 19.588***� .818�

ຏǺCRࣁಔӝࡋߞǹAVEࣁѳ֡ᡂ౦ڗܜໆ *** p< .001�

Ѥǵჴ᛾่݀ᆶ૸ፕ�
4.1௶ॊ܄಍ी�
4.1.1ঁձϯ௲Ꮲϐ౜ݩϩ݋�

ӵ߄ 5ǴᏢ঩ӧӚᚒ໨ύǴаȨ8.௲۔ႴᓰךӣเдୢୢޑᚒȩளϩനଯȐM = 3.73Ǵ 
SD = 0.92ȑxȨ9.௲۔཮Ҕ፾྽ޑБԄຑໆޑך຾؁௃׎ȩளϩനեȐM = 3.57ǴSD = 0.97ȑǶ
Ȩ᏾ᡏঁձϯ௲Ꮲȩѳ֡ኧࣁ 18.24Ǵ኱ྗৡࣁ 4.51Ƕ�
 

߄ 5 ঁձϯ௲Ꮲໆ߄ϩ݋�
ᚒဦ� ᚒҞϣ৒� ѳ֡ኧ� ኱ྗৡ� ௨ׇ�

3� ௲۔ᜢЈ؂ՏᏢғޑᏢಞǶ� 3.58� 1.01� 4�
4� ྽ךӧፐ཰΢ԖሡाਔǴ௲۔཮ᔅշךǶ� 3.68� 0.94� 2�
7� ௲ࡐ۔ԖऐЈӦᔅշךᕕှǶ� 3.68� 0.94� 2�
8� ௲۔ႴᓰךӣเдୢୢޑᚒǶ� 3.73� 0.92� 1�
9� ௲۔཮Ҕ፾྽ޑБԄຑໆޑך຾؁௃׎Ƕ� 3.57� 0.97� 5�

 ᏾ᡏঁձϯ௲Ꮲ� 18.24� 4.51�  

ࡋϷਏࡋߞڔୢ
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�
4.1.2Ꮲ঩ӧԾךਏૈϐ౜ݩϩ݋�

ӵ߄ 6ǴаȨ1.ךߞ࣬ךёаעमᇟᏢӳȩளϩനଯȐM = 3.15ǴSD = 1.07ȑxȨ4.ך
ךȩளϩനեȐM = 2.80ǴSD = 1.10ȑǶȨ᏾ᡏԾࢬӕᏢჹเӵکёаך΢मᇟፐਔߞ࣬
ਏૈȩѳ֡ኧࣁ 11.79Ǵ኱ྗৡࣁ 4.07Ƕ�

߄ 6 Ծךਏૈໆ߄ϩ݋ 
ᚒဦ� ᚒҞϣ৒� ѳ֡ኧ� ኱ྗৡ� ௨ׇ�

1� �मᇟᏢӳǶעёаךߞ࣬ך 3.15� 1.07� 1�
2� �ԖૈΚӧፐ୸΢Ҕमᇟჹ၉Ƕךߞ࣬ך 2.84� 1.07� 3�
3� �ᚒǶୢޑёаӣเளрԴৣךӧमᇟፐਔߞ࣬ך 2.99� 1.04� 2�
4� �ǶࢬӕᏢჹเӵکёаך΢मᇟፐਔߞ࣬ך 2.80� 1.10� 4�

 ᏾ᡏԾךਏૈ� 11.79� 4.07�  
�
4.1.3Ꮲ঩ӧᏢಞᕉნϐ౜ݩϩ݋�

ӵ߄ 7ǴаȨ8.௲۔ႴᓰᏢ঩Ҕमᇟୢၲ߄ᚒϷགྷݤȩளϩനଯȐM = 3.36ǴSD = 
1.01ȑxȨ7.௲۔ᔼ೷΋ঁᡣᏢ঩ѝᇥमᇟޑᕉნȩளϩനեȐM = 3.05ǴSD = 1.06ȑǶȨ᏾
ᡏᏢಞᕉნȩѳ֡ኧࣁ 16.18Ǵ኱ྗৡࣁ 4.35Ƕ�

߄ 7 Ꮲಞᕉნໆ߄ϩ݋�
ᚒဦ� ᚒҞϣ৒� ѳ֡ኧ� ኱ྗৡ� ௨ׇ�

3� ଞჹᚐѦޑ௲ᏢᇶᏤǴᏢਠගٮкϩޑӚԄ೛ഢǶ� 3.17� 1.02� 4�
7� ௲۔ᔼ೷΋ঁᡣᏢ঩ѝᇥमᇟޑᕉნǶ� 3.05� 1.06� 5�
8� ௲۔ႴᓰᏢ঩Ҕमᇟୢၲ߄ᚒϷགྷݤǶ� 3.36� 1.01� 1�
9� ӕᏢ཮ڐշᏢಞပޑࡕᏢ঩Ƕ� 3.26� 1.02� 3�
10� ᙖҗमᇟ௲ޑ۔Ѝ࡭ǴךΑှԾρޑᓬલᗺǶ� 3.35� 0.98� 2�

 ᏾ᡏᏢಞᕉნ� 16.18� 4.35�  
�
4.1.4Ꮲ঩ӧᏢಞᅈཀࡋϐ౜ݩϩ݋�

ӵ߄ मᇟ᎙᠐Ԗ຾؁ȩȐM = 3.23ǴSD = 1.07ȑளޑך٣मЎፐᡣै.ҢǴаȨ3܌8
ϩനଯǴаȨ4.ै٣मЎፐᡣޑךमᇟቪբԖ຾؁ȩளϩനեȐM = 2.97ǴSD = 1.05ȑǶ
Ȩ᏾ᡏᏢಞᅈཀࡋȩѳ֡ኧࣁ 18.81Ǵ኱ྗৡࣁ 5.99Ƕ�
 

߄ 8 Ꮲಞᅈཀࡋໆ߄ϩ݋�
ᚒဦ� ᚒҞϣ৒� ѳ֡ኧ� ኱ྗৡ� ௨ׇ�

1� ै٣मЎፐᡣޑךमᇟ᠋ΚԖ຾؁Ƕ� 3.18� 1.07� 3�
2� ै٣मЎፐᡣޑךमᇟαᇥԖ຾؁Ƕ� 3.07� 1.05� 5�
3� ै٣मЎፐᡣޑךमᇟ᎙᠐Ԗ຾؁Ƕ� 3.23� 1.07� 1�
4� ै٣मЎፐᡣޑךमᇟቪբԖ຾؁Ƕ� 2.97� 1.05� 6�
5� ै٣मЎፐךᕇள೚ӭፐҁѦޑჴҔޕ᛽Ƕ� 3.21� 1.09� 2�
6� ै٣मЎፐᡣ׳ךԖߞЈᏢಞमЎǶ� 3.15� 1.10� 4�

 ᏾ᡏᏢಞᅈཀࡋ� 18.81� 5.99�  
�
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4.2 �ۓଷ೛ᔠزࣴࣴ
�ௗਏ݀ޔ4.2.1

߄ࡪ 9ǴȨঁձϯ௲ᏢȩჹȨԾךਏૈȩޑቹៜਏ݀ၲᡉ๱ȐB = 0.501Ǵp < .001ȑǴ
ቹޑȩࡋਏૈԖ҅ӛᜢ߯ǹȨঁձϯ௲ᏢȩჹȨमᇟᏢಞᅈཀךҢঁձϯ௲ᏢჹᏢ঩Ծ߄
ៜਏ݀ၲᡉ๱҅ॶȐB = 0.291Ǵp < .001ȑǴ߄Ңঁձϯ௲ᏢჹᏢ঩मᇟᏢಞᅈཀࡋԖ҅
ӛᜢ߯Ǵҭջ྽Ꮲғჹ௲ৣޑ௲ᏢБݤຫᇡӕਔǴჹमᇟᏢಞޑᅈཀำࡋΨຫଯǹӆޣǴ
ȨԾךਏૈȩჹȨमᇟᏢಞᅈཀࡋȩޑቹៜਏ݀ၲᡉ๱ȐB = 0.681Ǵp < .001ȑǴ߄Ң྽
ᏢғԾךਏૈำࡋຫଯਔǴჹमᇟᏢಞޑᅈཀำࡋΨ཮ຫଯǶ 

߄  ௗਏ݀ϐୖኧ՗ीޔ 9
ၡ৩� B� ኱ྗᇤ� ȕ� t� p�

ঁձϯ௲ᏢʈԾךਏૈ� 0.501� 0.061� .476� 8.225***� <.001�
ঁձϯ௲ᏢʈमᇟᏢಞᅈཀࡋ� 0.291� 0.046� .271� 6.344***� <.001�
ԾךਏૈʈमᇟᏢಞᅈཀࡋ� 0.681� 0.050� .670� 13.636***� <.001�
ຏǺBॶࣁ҂኱ྗϯ߯ኧǴȕॶࣁ኱ྗϯ߯ኧ  *p< .05 **p< .01 ***p< .001�

�
4.2.2໔ௗȐύϟȑਏ݀�

߄ࡪ 10ǵკ 2Ǵύϟၡ৩Ȩঁձϯ௲ᏢĺԾךਏૈĺᏢಞᅈཀࡋȩޑ໔ௗቹៜਏ݀
ၲᡉ๱ȐB = 0.342Ǵp = .001ȑǴжঁ߄ձϯ௲ᏢჹᏢ঩ԾךਏૈڀԖ҅ӛᜢ߯ѦǴ٠Ъ
཮೸ၸගϲᏢ঩ϐԾךਏૈǴ຾Զ໔ௗቹៜᏢಞᅈཀ௃׎ǴҭջमᇟԾךਏૈჹঁձϯ
௲ᏢӧमᇟᏢಞᅈཀࡋ໔ڀԖύϟਏ݀Ƕ 

߄ 10 ໔ௗਏ݀ϐୖኧ՗ी 
ၡ৩ BȐ95%CIȑ p ȕ

ঁձϯ௲ᏢĺԾךਏૈĺᏢಞᅈཀࡋ 0.342 Ȑ.248 to .438ȑ**   .001   .319 
ຏǺBॶࣁ҂኱ྗϯ߯ኧǴȕॶࣁ኱ྗϯ߯ኧ  *p< .05 **p< .01 ***p< .001

კ 2 Ծךਏૈჹঁܭձϯ௲ᏢቹៜᏢಞᅈཀࡋϐύϟኳԄკ 

ᆕ΢Ǵҁࣴزଷ೛ 1ᕇளЍ࡭ǴԜᆶၸ۳ȐԢػऍ฻Ǵ2021ǹէ҇ჱᆶࡿ׵⯨Ǵ2018ȑ
ϐ่ࣴ݀زεठ࣬಄Ƕঁձϯ௲ᏢૈޔௗቹៜᏢғޑᏢಞᅈཀࡋǴҭё೸ၸԾךਏૈӢ
નǴ໔ௗቹៜᏢғޑᏢಞᅈཀࡋǶ 
4.2.3ፓ࿯ਏ݀ϩ݋ 

ଞჹ΢ॊঁձϯ௲ᏢܭᏢಞᅈཀޑࡋቹៜਏ݀ǴҁࣴزᔕᕕှᏢಞᕉნࢂցჹԜޔ
ௗਏ݀ၡ৩่݀೷ԋቹៜǴӢԜǴа໘ቫӭϡ଑ᘜȐHierarchical Multiple Regression, 
HMRȑ຾Չϩ݋ᡍ᛾ࣴزଷ೛Ƕ 

໘ቫӭϡ଑ᘜа 3ঁ؁ᡯȐኳԄȑ຾Չϩ݋ǺȐ1ȑኳԄ 1ӃܫΕԾᡂ໨Ȩঁձϯ௲
ᏢȩǴ٠ᔠᡍԾᡂ໨ࢂցቹៜ٩ᡂ໨ȨᏢಞᅈཀࡋȩǹȐ2ȑኳԄ 2ӆܫΕፓ࿯ᡂ໨ȨᏢಞ
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ᕉნȩǴ٠ղᘐӧ௓ڋԾᡂ໨Ȩঁձϯ௲ᏢȩϐΠǴፓ࿯ᡂ໨ȨᏢಞᕉნȩࢂցૈԖਏቹ
ៜ٩ᡂ໨ȨᏢಞᅈཀࡋȩǹȐ3ȑኳԄ 3 ΕԾᡂ໨Ȩঁձϯ௲Ꮲȩᆶፓ࿯ᡂ໨ȨᏢಞᕉܫ
ნȩޑҬϕբҔ໨Ǵ٠аҬϕբҔ४ᑈ໨ޑ଑ᘜ߯ኧղᘐፓ࿯ਏ݀ࢂցၲᡉ๱Ƕ 

ќԵໆҬϕբҔ໨ёૈ཮ᆶԾᡂ໨Ϸፓ࿯ᡂ໨ӸӧӭϡӅጕୢ܄ᚒǴӢԜӧኳԄ
ύǴӃஒԾᡂ໨Ϸፓ࿯ᡂ໨຾Չѳ֡ύЈϯȐMean CenteringȑȐߋษࡹǴ2010ȑǴӆ຾΋
؁ஒҬϕբҔ໨ीᆉрǴҭջӧኳԄύࣣܫΕς࿼ύѳ෧ޑᡂ໨Ƕ 

߄ࡪ 11ǴኳԄ 1ӃᔠۓԾᡂ໨Ȩঁձϯ௲Ꮲȩჹ٩ᡂ໨ȨᏢಞᅈཀࡋȩޑቹៜਏ݀Ǵ
ӛቹៜਏ݀ၲᡉ๱ȐB = 0.49Ǵ͊ = .64Ǵ҅ޑȩࡋύᡉҢȨঁձϯ௲ᏢȩჹȨᏢಞᅈཀ߄
p < .001ȑǴЪԖ ຫଯਔǴӧᏢࡋᇡӕำޑձϯ௲ᏢঁܭҢ྽Ꮲ঩ჹ߄ញΚǴှޑ40.9%
ಞᅈཀޕޑࡋ᝺ำࡋΨ཮ຫଯǶ 

ኳԄ 2ύӭуΕፓ࿯ᡂ໨ȨᏢಞᕉნȩࡕǴӧ௓ڋԾᡂ໨Ȩঁձϯ௲Ꮲȩޑቹៜਏ
݀ΠǴȨᏢಞᕉნȩჹȨᏢಞᅈཀࡋȩޑቹៜਏ݀ϝၲᡉ๱҅ॶȐB = 0.46Ǵ͊ = .64Ǵp 
< .001ȑǴЪჹܭኳԄᚐѦቚу ຫࡋ᝺ำޕޑᏢಞᕉნܭҢ྽Ꮲ঩ჹ߄ញΚǴှޑ18.9%
 Ψ཮ຫଯǶࡋ᝺ำޕޑࡋӳਔǴӧᏢಞᅈཀؼ

ኳԄ 3ύӆуΕȨঁձϯ௲ᏢȩᆶȨᏢಞᕉნȩ࣬४ᑈޑҬϕբҔ໨Ǵว౜၀Ҭϕ
բҔ߯ኧ҂ၲᡉ๱НྗȐB = 0.004Ǵ͊ = .08Ǵp = .053ȑǴж߄ҬϕբҔ໨ჹܭȨᏢಞᅈ
ཀࡋȩόڀԖᡉ๱ቹៜΚǴջȨᏢಞᕉნȩჹȨঁձϯ௲ᏢȩቹៜȨᏢಞᅈཀࡋȩόڀ
Ԗፓ࿯ਏ݀Ǵඤѡ၉ᇥǴᏢ঩ӧঁձϯ௲ᏢޑᇡӕำࡋჹܭᏢಞᅈཀޑࡋቹៜǴ٠ό཮
ӢࣁᏢ঩ӧᏢಞᕉნགޑڙόӕԶԖܴᡉৡ౦Ƕ 
 

߄ 11 Ꮲಞᕉნჹঁձϯ௲ᏢቹៜᏢಞᅈཀࡋϐፓ࿯ϩ݋ 

ᡂ໨ 
٩ᡂ໨ȐᏢಞᅈཀࡋȑ 

ኳԄ 1 ኳԄ 2 ኳԄ 3 
B S.E. ȕ B S.E. ȕ B S.E. ȕ 

தኧ 18.81*** 0.28  18.81*** 0.23  18.58**
* 0.26  

Ծᡂ໨ȐXǺঁձϯ௲Ꮲȑ 0.49*** 0.04 .64 0.12** 0.04 .16 0.15** 0.04 .19 
ፓ࿯ᡂ໨ȐMǺᏢಞᕉნȑ    0.46*** 0.04 .64 0.45*** 0.04 .64 
ҬϕբҔ໨ȐX × Mȑ       0.004 0.002 .08 
ኳԄᄔा    ᶭR2  .189 .005 ᶭF  130.33** 3.78 ᶭ� � <.001 .053 

R2ȐFinalȑ .409 .597 .603 
FȐFinalȑ 192.88*** 206.31*** 140.18*** 
p <.001 <.001 <.001 

ຏ 1ǺB߯ࡰ҂኱ྗϯ଑ᘜ߯ኧǴS.E.߯ࡰ኱ྗᇤǴȕ߯ࡰ኱ྗϯ଑ᘜ߯ኧ 
ຏ 2ǺǻࣁኳԄ໔ׯᡂໆϐᔠۓ 
*p < .05 **p < .01 ***p < .001 

 
ᆕ΢Ǵҁࣴزଷ೛ 2҂ᕇЍ࡭ǴᏢಞᕉნঁܭձϯ௲ᏢᆶमᇟᏢಞᅈཀࡋ໔คፓ

࿯ਏ݀ӸӧǶ 

ϖǵ่ፕᆶࡌ᝼�
5.1่ፕ 

ҁࣴز௖૸மϯᏢ঩ϣӧ੝፦ȐԾךਏૈȑϷѦӧᕉნȐᒤᏢൂՏගֹٮ๓௲Ꮲᕉ
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ნᆶ೛ഢȑǴૈցගϲঁձϯ௲Ꮲӧै٣मᇟᏢಞᅈཀࡋϐԋਏǶа୯ٛεᏢഌैࡰච
ୖᒉᏢଣᏢ঩຾ՉୢڔፓࢗǴӅள 281ҽԖਏኬҁǶЬाϩ่݀݋ӵΠǺ 

ଷ೛زࣴ 1嘸मᇟԾךਏૈӧঁձϯ௲ᏢᆶमᇟᏢಞᅈཀࡋ໔ڀԖύϟਏ݀嘹ᕇளЍ
ਏૈǴךѦǴ٠཮೸ၸගϲᏢ঩ϐԾࡋௗቹៜᏢ঩ϐᏢಞᅈཀޔǴᡉҢঁձϯ௲Ꮲନ࡭
຾Զ໔ௗቹៜᏢಞᅈཀ௃׎Ƕ 

а۳୯ϣԖᜢঁձϯ௲ᏢჹᏢಞᅈཀޑࡋЎ᝘ӭ๱ख़ঁܭձϯ௲Ꮲჴࡼ౜ݩፓࢗ
Ϸޔௗਏ݀ϐࣴزǴّϞۘ҂Ԗଞჹঁձϯ௲ᏢӵՖ೸ၸϣӧ੝፦ȐԾךਏૈȑ໔ௗቹ
ៜᏢಞᅈཀࡋϐࣴزǴҁࣴزջံىΑԜ΋౜ຝǴҁ่ࣴ݀زᇥܴΑϣӧ੝፦Ӣનӧঁ
ձϯ௲ᏢᆶᏢಞᅈཀࡋϐբҔǴࣁҁࣴزϐख़ाଅ᝘Ƕ 

ќҁ่ࣴ݀زҭᡉҢԾךਏૈჹܭᏢಞᅈཀࡋϐख़ा܄ǴନΑݙख़ঁձϯ௲Ꮲϐ
ѦǴҭ໪ݙཀගϲᏢ঩ϐԾךਏૈགǶ 

ଷ೛زࣴ 2嘸Ꮲಞᕉნӧঁձϯ௲ᏢᆶमᇟᏢಞᅈཀࡋ໔ڀԖፓ࿯ਏ݀嘹҂ᕇЍ࡭Ǵ
ᡉҢᏢಞᕉნჹঁձϯ௲ᏢܭᏢಞᅈཀࡋ໔όڀԖፓ࿯ਏ݀Ƕඤѡ၉ᇥǴᏢ঩ӧঁձϯ
௲ᏢޑᇡӕำࡋჹܭᏢಞᅈཀޑࡋቹៜำࡋǴό཮ӢࣁᏢ঩ӧᏢಞᕉნགޑڙόӕԶԖ
ܴᡉৡ౦Ƕ 
 
�᝼ࡌࡌ5.2
5.2.1ჹ௲ػჴ୍ࡌޑ᝼�

1.ගϲ௲ৣȐ۔ȑঁձϯ௲Ꮲૈޕ 
੤ભȐ໗ȑ௲Ꮲӵ݀གྷගٮᏢ঩നӳޑว৖ወૈᐒ཮ǴѸ໪຾Չঁձϯ௲ᏢǶ

ᏢਠȐᒤᏢൂՏȑё೸ၸ௲Ꮲᢀነǵᖱಞࣴ܈ᔕ௲ৣঁձϯ௲ᏢගϲБਢ฻БԄǴ
மϯ௲ৣȐ۔ȑঁձϯ௲Ꮲۺཷޑᆶচ౛চ߾Ǵаճ௲ৣȐ۔ȑ຾Չঁձϯ௲ᏢǶ 

2.΋໒ۈ൩ӧ੤ભȐ໗ȑϣჴঁࡼձϯ௲Ꮲ 
Ǵ௲ۈፐำ໒ܭ Ȑৣ۔ȑջଞჹᏢ঩ঁձৡ౦ࣴᔕൂᐱޑ௲ᏢीฝǴ٩Ꮲ঩౛

ှำࡋፓ᏾௲Ꮲ຾ࡋϷ௲׷ᜤܰࡋǴਔத຾Չྎ೯ᆶջਔϸ㎸Ǵ௦Ҕ፾྽БԄຑ
ໆᏢ঩຾؁௃׎Ǵ٬Ꮲ঩ౢғߞЈǴ຾ԶගϲځᏢಞᅈཀࡋǶ 

 ਏૈךԾޑख़୻ᎦᏢ঩ݙ.3
௲ৣȐ۔ȑё೸ၸԾךਏૈޑύϟਏ݀ԶჹᏢ঩Ꮲಞᅈཀౢࡋғ໔ௗਏ݀ቹ

ៜǴӃᕕှόӕᏢ঩ϐᏢಞ௃׎Ǵ٠ᇶаѳதჹᏢ঩ϐժ٣ᢀჸǴӆ௦ڗ፾྽ගϲ
Ծךਏૈϐ฼ౣǴӵǺගϲᏢ঩ޕ᛽ૈמаಕᑈޔௗޑԋф࿶ᡍǴว౜يᜐޑԋф
ጄٯǵ೸ၸᢀჸдΓՉࣁǵ൨҅פӛقᇟЍජᐟᓰǵؼ࡭ߥӳғ౛ک௃གރᄊ฻Ƕ
ԜѦǴଞჹԋᕮό٫ϐᏢ঩Ǵගٮ፾ӝޑ௲׷ᆶҺ୍Ǵ೛ۓ಄ӝޑᏢಞҞ኱Ǵ٬Ꮲ
঩ᡏᡍԋф࿶ᡍǴаගϲځԾךਏૈǶ 

�᝼ࡌزࣴុࡕ5.2.2
1.ቚуࣴزኬҁ�

ҁࣴز໻а୯ٛεᏢഌैࡰචୖᒉᏢଣᏢ঩زࣴࣁჹຝǴ҂ٰёᘉϷ၀ਠӚ
ᏢଣϐᏢ঩Ǵаճ຾Չ׳ుΕϷӭኬϯϐ௖૸Ƕ�

2.ჹᏢ঩຾Չೖፋ�
ҁࣴز໻аໆϯࣴزኧᏵ຾Չϩ݋Ǵࡌ᝼ቚу፦ϯೖፋ่݀ǴԖշว௚ୢᚒ炻

٬ϩۯڬ׳݋ᑞஏǴૈ׳ΑှӚᡂ໨ᆶᏢಞᅈཀࡋϐᜢ߯Ƕ�
3.уΕځдࣴزᡂ໨�

҂ٰёયΕځдᡂ໨ȐӵᏢಞ୏ᐒǵԾךᘜӢ฻ȑǴаుΕᕕှঁձϯ௲Ꮲӵ
ՖቹៜᏢಞᅈཀࡋǶ�
�
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Ϥǵ୯ٛሦୱޑၮҔ�
 
ᏔௗȐඤȑးሡ؃Ǵ໒೛೚ӭᇟЎ੤໗ǴයගϲΓݓԃٰǴ୯ै࣬ᜢൂՏଞჹཥ߈

঩मᇟૈΚǴ຾ԶமϯΓ঩းഢᏹբǴаዴߥҺ୍ၲԋǶ᠘ܭቹៜᏢಞԋਏନඵΚӢન
ѦǴۘԖߚඵΚঁձৡ౦ӢનǴӢԜǴҁࣴز௖૸மϯᏢ঩ԾךਏૈȐϣӧ੝፦ȑǴૈց
ගϲঁձϯ௲Ꮲӧै٣मᇟᏢಞᅈཀࡋϐԋਏǶ 

ҁ่ࣴ݀زԖշܭ୯ै௲ৣȐ۔ȑ/૽ࡼΓ঩ΑှၮҔঁձϯ௲Ꮲ฼ౣϐख़ाǵᏢ
ਠȐ૽ግൂՏȑᔈ๏ϒ௲ৣȐ۔ȑ/૽ࡼΓ঩кϩЍජǶќ௲ৣȐ۔ȑ/૽ࡼΓ঩ҭᔈᕕှ
ਏૈགǴךфૈǴ٠ख़ຎமϯᏢ঩ԾޑࡋਏૈȑӧගϲᏢ঩ᏢಞᅈཀךඵΚӢનȐԾߚ
຾ԶගଯᏢ঩ᏢಞᅈཀࡋǶ 

�
ᖴᇞ 

 
གᖴ܌ԖୖᆶᏢ঩ᆶڐշࣴز຾ՉϐৣߏǴаϷ୓Ӝቩہࢗ঩ගٮᝊ຦ཀـǴ੝Ԝ

ठᖴǶ 
 

ୖԵЎ᝘

ɡ 94ɡ

୾٪ᆔ౪ᏱൣȁಒѳΫϳڣȁಒΚ෉ȁϜ๽Җ୾ΚΚѳԒϥУ



Ϥǵ୯ٛሦୱޑၮҔ

ᖴᇞ

 �
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Цҏ Ȑ࣓2015ȑǶӄ҇୯ٛ௲ػϐᏢಞ୏ᐒǵ௲Ꮲࠔ፦ǵᏢಞᕉნᆶᏢಞᅈཀჹᏢಞԋਏ
ቹៜϐࣴز-аᆵࠄѱࢌଯύᏢғٯࣁǶࠄᆵࣽמεᏢՉᎍᆶࢬ೯ᆅ౛س҂рހᅺγ
ፕЎǴᆵ᡼ǴᆵࠄѱǶ�

Ц⯵ཫȐ2016ȑǶ௖૸ኧՏၯᔍԄमᇟᏢಞᕉნჹԾךਏૈᆶαᇟขቾϐቹៜǶύѧεᏢ
ᆛၡᏢಞࣽ܌زࣴמ҂рހᅺγፕЎǴᆵ᡼Ǵਲ༜ѱǶ 
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Ȑ2018ԃ 1Д 9ВȑǶᚈᇟܣ༅ծǴύ҅ႣਠрܕǶԾҗਔൔǶڗԾ 2023ԃ 12Д 28В
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ഋ࠶דȐ2023ȑǶϣӧ୏ᐒǵѦӧ୏ᐒǵԾךᏤӛᏢಞᆶ੮Һཀᜫϐᜢᖄ܄ɡаಔᙃᏢಞ
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ਔ໔ᢀࣁυᘋᡂ໨Ƕᆵ᡼ৣጄεᏢ௲ػЈ౛ᆶᇶᏤ܌҂рހᅺγፕЎǴᆵ᡼Ǵᆵч
ѱǶ 
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11Ȑ2ȑǴ119-136Ƕ�

ጰऍГȐ2023ȑǶ௖૸ៈ౛Γ঩πբ฼ౣǵԾךਏૈϷπբᅈཀ࣬ޑࡋᜢ܄Ƕᄆϯৣጄε
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ቅᅸ๮Ȑ2017ȑǶၮҔ֡΋௲ػѳѠ຾Չঁձϯ௲ᏢϐՉ୏ࣴزǶᐋቺࣽמεᏢ࿶ᔼᆅ౛
�ᅺγፕЎǴᆵ᡼Ǵଯ໢ѱǶހ҂р܌زࣴ

ᑵ⍋ЎȐ2024ȑǶόӕᜪձံ௲Չ཰ჹܭᏢғᏢಞᅈཀࡋৡ౦ϐቹៜǶ఩ԢεᏢ௲מࣽػ
Ꮲسᅺγ੤҂рހᅺγፕЎǴᆵ᡼ǴཥчѱǶ 

ጯᑯ๮ǵ৊ಝǵ໳܃ᓉȐ2015ȑǶፐѦխ຤मᇟፐำϐᏢಞᅈཀزࣴࡋ-аύᆵࣽמεᏢ
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ȨȨ୯ٛᆅ౛Ꮲൔȩቻዺᆶຑቩᒤݤ 
൘ǵҞޑᆶጄൎ 
Ȩ୯ٛᆅ౛Ꮲൔȩ߯ࣁ୯ٛεᏢᆅ౛ᏢଣวՉϐᏢೌයтǴΥᖐΓΚၗྍǵ଄୍ᆅ

౛ǵࢬނᆅ౛ǵࣽמᆅ౛ǵၗૻᆅ౛ǵၗྍ،฼ǵ୯ٛڋݤǵ௦ᖼᆅ౛ǵᏯ൑ᆅ౛฻Ꮲ
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Ўകஒόޑቩዺύ܈дයтځӧ߄ЬǴςวࣁፕЎ܄Ϸӣ៝܄ዺҹаচബڄዺǶΥٰ׫

ௗڙтฦǴዺҹЎകΚ؃ᆒᙁᝄᙣǴҁᏢൔЍбዺၿǴόԏڗтฦ຤ҔǴᜄଌբޣ྽ය

ᏢൔΌнǴٰዺ௦ᒿډᒿቩБԄӄԃቻዺǶ 
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٩ҁтೕںۓठዺၿǶ 
ມǵ׫ዺБԄᆶ਱Ԅ 
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journalofndm@gmail.comǴ٠ӕਔܭ୯ٛεᏢᆛઠൔӜȐ؁ᡯǺ୯ٛεᏢ२।ѰΠفʈ
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ऩԖ࣬ᜢୢᚒፎࢳ၌୯ٛεᏢᆅ౛Ꮲൔ܍ᒤΓ(ዐལϡӃғ 03-3801126ᙯ 604833)Ƕ 

ୖǵຑቩᒤݤ 
ຑቩբ཰БԄҗЬጓ௢ᙚٿՏ࣬ᜢሦୱቩࢗΓ঩ᏼҺዺҹቩࢗπբǴቩࢗཀـӅϩ
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ௗۈޣڙளтฦҁᏢൔǴቩ่݀ࢗೀ౛БԄӵΠ߄Ǻ 
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΋ǵϣ৒਱ԄȐεࢤပ኱ᚒ΋ࡓ࿼ύ* 

ЎകҔ A4 ελޑર஭Ǵ؂।΢ΠጔϷѰѓୁӚ੮ 2.5 ϦϩǴЎകаൂឯБԄЪѰ
ѓჹሸǵ௦ൂՉ໔ຯጓ௨ǶዺҹёаύЎ܈मЎБԄኗቪǴύЎዺҹѸ໪уߕमЎ࠾य़

।ၗૻǴमЎዺҹ߾уߕύЎ࠾य़।ၗૻǶЎകϣ৒٩ׇх֖࠾य़।Ȑ኱ᚒǵբޣǵܺ

୍ൂՏǵᄔाǵᜢᗖຒȑǵҁЎǵ୯ٛሦୱϐᔈҔǵᇞᖴǵୖԵЎ᝘ǵߕᒵ฻໩ׇਜቪǶ 
ύЎዺҹፎ٬Ҕ኱ིᡏǴϷӄ׎኱ᗺ಄ဦǴमኧ٬߾Ҕ Times New RomanӷࠠǶᚒ

Ҟࣁಉᡏ 16ᗺӷǴբۉޣӜಉᡏ 14ᗺǴൂՏಉᡏ 11ᗺǴᄔा኱ᚒಉᡏ 12ᗺǴᄔाҁ
Ў 12ᗺǴᜢᗖຒ኱ᚒಉᡏ 12ᗺǶᚒҞǵբۉޣӜǵൂՏǵᄔा኱ᚒᆶᄔाҁЎϐ໔Ѹ
໪໔႖΋ՉǶբޣमЎۉӜ٩ៈྣѦЎۉӜਜቪБԄǴۉӧ߻ǴӜӧࡕǴۉϐࡕуъ׎

೰ᗺǴӜᆶӜϐ໔у΋ъ׎ೱӷဦȨ-ȩೱ่ǴբۉޣӜࡕፎ٬ҔȨຏဌȐa,bǾϷ*ဦȑȩ

а኱Ң୍ܺൂՏϷ೯ૻբޣǴᖄ๎բޣȐCorresponding Authorȑϐ emailፎа*ဦ኱Ңຏ
ဌБԄǴӚձӈҢܭύǵमЎ࠾य़।Ƕ 

ύЎᜢᗖຒаႥဦȨǵȩϩ႖ǴमЎᜢᗖຒ܌Ԗӷ२ࣣεቪǴаъ׎೰ဦȨ-ȩϩ႖Ǵ

ᜢᗖຒࣣࡕόуѡဦǶЎዺΚ؃ᆒᙁǴаόຬၸ 20।ࣁচ߾Ȑ֖࠾य़।ǵҁЎǵୖԵЎ
᝘ȑǴӄЎᔈૈаӑ߄ᐒమධӈӑǴЪᗉխ٬ҔԖߥஏ኱ဦϐੌНӑቹҁǴ෧ϿቹៜЎ

ዺϣ৒ϐև౜Ƕ 
1.1ҁЎࢤပጓዸБԄȐύλࢤပ኱ᚒ᎞Ѱჹሸȑ!
ပጓ௨ϩձ٩΋΋ǵ1.1ǵ1.1.1ࢤᅿЎዺǶύЎٿပጓዸ୔ϩύЎᆶमЎࢤ ໩ׇ௨ӈ

Ȑӵკ ٩߾ပጓ௨ࢤҢȑǴमЎ܌1 1.ǵ1.1ǵ1.1.1໩ׇ௨ӈȐӵკ !ҢȑǶ܌2
 ပࢤ1.2

؂΋ࢤပ໒ۈǴᕭ௨ٿӷϡǶЎϣ܌р౜ϐमኧ٬Ҕ Times New RomanӷࠠǴύЎ
ዺύϐमЎຒܭ኱ིᡏӄࡴ׎ဦϣჹྣǴमЎ஑ԖӜຒӷ२аεቪਜቪ٠ᆶᕭቪϐ໔Ҕ

ъ׎೰ဦ႖໒Ƕٯӵၗ਑х๎ϩݤ݋ȐData Envelopment Analysis, DEAȑǵϩ݋ቫભำ
ӵǺಔᙃЎϯٯҢǴ߄аλቪ߾ȐAnalytic Hierarchy Process, AHPȑǶද೯Ӝຒӷ२ݤׇ
Ȑorganizational cultureȑǵᆛၡۓڐȐnetwork protocolȑǶЎዺ࿶ቩࢗ೏ௗڙਔǴբޣό
ளᏰԾܭਠዺၸำύቚ෧ϣ৒Ǵ໻ૈ൩ቩہࢗ঩ࡌ᝼Ϸ௨ހᒱᇤঅ҅Ƕ!

 

΋ˣق߻Ȑ14ભભಉ໵኱ིᡏǴ࿼ύȑ 

1.1೛ीໆࡋȐ12ભಉ໵኱ིᡏ*!
1.1.1ёࡋߞȐ12ભ኱ིᡏȑ!

კ 1! ύЎࢤပጓዸጄٯ 

1. Introduction (14-pt bold Times New Roman, centered) 
1.1 Corporate Governance (12-pt bold Times New Roman) 
1.1.1 Board structure (12-pt Times New Roman) 

კ 2! मЎࢤပጓዸጄٯ 



二、圖表及方程式格式 

2.1圖片 
不論是圖或表必須註明圖（表）號、圖（表）稱以及資料來源，來源格式請參考內

文引用格式，若資料來源自研究者本身時則不需註明，文中所用之圖表、照片力求能以

雷射列表機清晰印出，其圖標題必須置於圖片下方。若圖標題僅使用一行，則必須置中，

否則應靠左對齊。圖（表）必須用阿拉伯數字加以編號，之後不需要加任何標點符號如

「：」，直接註明圖（表）稱即可。如文中引用時應指出圖號與表號來指引讀者，避免

使用「如下圖所示」來表示。 

 

圖 3 軟體使用模式 
資料來源：王曉明與李大華（2004） 

2.2表格 
表標題必須置於表格上方且置中，如表 1： 

表 1 模組轉換機率表 
預測工具 序列間距 序列長度 使用的模型 

MEME X V PWM 
Dyad Analysis X V PWM 

資料來源：Wang and Li（2004） 

2.3方程式 
方程式應於上下各留一行空白，方程式應編號，編號靠右對齊並從（1）開始，括號

使用標楷體全形。如下例： 

              
ijij i mQ R p=                （1） 

三、內文引述格式 

3.1內文引述文獻 
內文引用文獻需含作者及出版年份，中文引用文獻要列出作者全名，出版年份為西 
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ϡԃ Times New Romanъ׎ӷࠠǴЇҔमЎЎ᝘ਔନΑϿኧ௃׎ǴٯӵӕޑۉमЎբޣ
ѦǴѝሡӈрբۉޣМǴύमЎЇҔЎ᝘ԃҽࣣ٬Ҕ኱ིᡏӄࡴ׎ဦǶٯӵǺAȐԃࡋȑǶ 
ऩЇҔЎ᝘ԖٿՏբޣǴፎҔȨᆶȩ܈ȨandȩӷೱௗǴٯӵǺAᆶ BȐԃࡋȑ܈ A 

and BȐԃࡋȑǶऩЇҔЎ᝘ԖΟΓа΢ਔǴύЎࣁ A฻ȐԃࡋȑԶमЎࣁ A et al.Ȑԃ
 ȑǶࡋ

ЇॊЎ᝘ࡴޑဦϣх֖ୖԵЎ᝘ϐբޣᆶрހԃҽਔǴፎаȨ೰ဦȩೱௗǴٯӵǺ

ύЎࣁȐAᆶ BǴԃࡋȑԶमЎࣁȐA and B, ԃࡋȑǶऩЎ᝘ԖΟΓ܈а΢ਔǴύЎࣁ
ȐA฻ǴԃࡋȑԶमЎࣁȐA et al., ԃࡋȑǶ 

ϩဦȐǹȑ႖໒Ǵ׎ϐ໔ፎҔӄޣဦϣӕਔԖӭ฽Ў᝘ਔǴύЎЇॊЎ᝘όӕբࡴ

࣬ӕբޣόӕԃжϐЎ᝘ፎҔӄ׎೰ဦȐǴȑ႖໒ǹमЎЇॊЎ᝘όӕբޣϐ໔Ҕъ׎

ϩဦȐ;ȑуޜ਱႖໒Ǵ࣬ӕբޣόӕԃжϐЎ᝘Ҕъ׎೰ဦȐ,ȑуޜ਱႖໒Ƕ 
3.2ୖԵЎ᝘ 
ୖԵЎ᝘໪ܭҁЎЇҔωளӈрǴϣЎЇҔޑЎ᝘ΨѸ໪ӈୖܭԵЎ᝘ύǶୖԵЎ

᝘ό໪ጓዸас௨БԄጓ௨Ǵ୔ϩύЎᆶमЎǴӃӈрύЎୖޑԵЎ᝘ӆӈрमЎୖޑ

ԵЎ᝘ǴύЎЎ᝘ۉ٩М฽Ⴤ໩ׇ௨ӈǴ฽ჄၨϿޑ௨ᓬӃǴमЎЎ᝘٩߾ӷ҆໩ׇ௨

ӈǶमЎୖԵЎ᝘໪ӈрۉМаϷӜӷӷ२ǴύЎୖԵЎ᝘ाӈр܌ԖբޣӄӜǶ྽ό

ӕЎ᝘рԾӕ΋բޣਔǴ٩ԃж௨ׇǴԃжၨԐޑЎ᝘ӃӈрǶόፕύЎᆶमЎୖԵЎ

᝘֡௦ՋϡԃжǴύЎයڔǵ।ኧ֡௦܎ߓդኧӷǴϮҔ୯ӷ߄ҢǶύЎୖԵЎ᝘ӄ೽

٬Ҕӄ׎኱ᗺ಄ဦǶमЎୖԵЎ᝘ޑ኱ᗺ಄ဦӄ೽ࣁъ׎ǴԶЪӧ኱ᗺ಄ဦϐࡕሡޜ΋

਱ъ׎ǶፎୖྣୖԵЎ᝘೽ҽጄٯǴӵ߄ 2ǴऩԖόى೽ϩǴፎୖԵ APA਱Ԅ࣬ᜢೕጄ
 ጓᒠշ౛Ƕࢳ܈
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Mills, H. D. (1992). Software productivity (10th ed.). NJ: Prentice Hall. 

मЎύ᝿ਜ 
ഋҎ࣓Ȑ᝿ȑȐ2018ȑǶ೬ᡏπำɡ೬ᡏ໒วೌמᆶ೬ᡏ஑ਢᆅ౛

Ȑ10ހȑǶᆵчѱǺଯҥკਜǶȐSommerville, I., 2015ȑ 

ጓᒠਜύϐക࿯ 
೚ࡏށȐ2001ȑǶவޕ᛽࿶ᔮޑ੝፦ፋѠ᡼஑ճǶၩܭֆࡘ๮ȐЬ
ጓȑǴޕ᛽ၗҁӧѠ᡼Ȑ297-352ȑǶᆵчѱǺᇻࢬǶ 

Baron, R. A. (1993). Affect and organizational behavior: When and 
feeling good matter. In Murnighan, J. K. (Ed.), Social psychology 
in organization (66-68). Chichester, England: John Wiley & Sons. 

 



߄ 2! ୖԵЎ᝘਱ԄȐុȑ 
ᜪձ ጄٯ 

යтፕЎ 

൹ѠӀǵଯДཁǵ݅✏⋙Ȑ2006ȑǶᆅ౛ࣴزύޑӅӕБݤᡂ౦Ǻ
ୢᚒҁ፦ǵቹៜǵෳ၂ံک௱Ƕᆅ౛ᏢൔǴ23Ȑ1ȑǴ77-98Ƕ 

Chen, L. C., Shih, I. C., & Liu, J. S. (2020). Identifying the main paths 
of knowledge diffusion in the voice over internet protocol. Journal 
of Internet Technology, 21(1), 85-98. 

Ꮲೌࣴ૸཮ፕЎ 

஭ёଈȐ2007ȑǶషӝԄคጕ୔ୱᆛၡջਔΕߟୀෳᐒڋϐ೛ीǶ
ಃ 18ۛ୯ሞၗૻᆅ౛Ꮲೌࣴ૸཮Ǵᆵ᡼ǴᆵчѱǶ 

Herculano-Houzel, S., Collins, C. E., Wong, P., Kaas, J. H., & Lent, R. 
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