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7KLV VWXG\ KDV VL[ SXUSRVHV� ��� WR H[DPLQH WKH HIIHFW RI VXEMHFWLYH HFRQRPLF VWDWXV

�6(6� RI LQGLYLGXDO RQ HQYLURQPHQWDO DWWLWXGH �($�� ��� WR XQGHUVWDQG WKH KHWHURJHQHRXV

HIIHFW RI 6(6 DPRQJ HGXFDWLRQ�VH[ VXEJURXSV� ��� WR LQYHVWLJDWH WKH GLIIHUHQFHV LQ VXE�

JURXSV KHWHURJHQHLW\ RI 6(6 HIIHFW DPRQJ FRXQWULHV� ��� WR H[SORUH WKH HIIHFW RI HFRQRPLF

OHYHO� LQFRPH LQHTXDOLW\� VHOI�H[SUHVVLRQ FXOWXUH� DQG HGXFDWLRQDO OHYHO RQ WKH KHWHURJHQH�

LW\ RI VXEJURXSV DPRQJ FRXQWULHV� ��� WR DQDO\]H WKH FKDQJH LQ WKH HIIHFW RI 6(6 RQ ($

DQG WKH VXEJURXSV KHWHURJHQHLW\ RYHU WLPH� ��� WR UHDOL]H WKH VLPLODULWLHV DQG GLIIHUHQFHV

EHWZHHQ FRXQWULHV LQ WKH FKDQJH RI WLPH� 8VLQJ GDWD IURP:RUOG 9DOXHV 6XUYH\ DQG:RUOG

%DQN 2SHQ 'DWD� WKLV VWXG\ HPSOR\V WKUHH�OHYHO ORJLVWLF UHJUHVVLRQ� 7KH WLPH RI WKLV VWXG\

VSDQV IURP ���� WR ����� LQFOXGLQJ �� FRXQWULHV DQG ������ REVHUYDWLRQV LQ WRWDO� 8VLQJ

FRXQWHUIDFWXDOV FDXVDO LQIHUHQFH� WKH UHVXOWV VKRZ WKDW 6(6 GRHV QRW DIIHFW ($� 7KHUH DUH

QR GLIIHUHQFHV LQ SUR�HQYLURQPHQWDO DWWLWXGH SURSRUWLRQ DPRQJ VXEJURXSV� EXW WKHUH LV D

KHWHURJHQHRXV HIIHFW RI 6(6 RQ ($ DPRQJ VXEJURXSV� 7KH 6(6 HIIHFW DQG GLIIHUHQFHV

LQ WKH SURSRUWLRQ RI SUR�HQYLURQPHQWDO DWWLWXGH DPRQJ VXEJURXSV YDU\ EHWZHHQ FRXQWULHV�

&RXQWU\ HFRQRPLF OHYHO� LQFRPH LQHTXDOLW\� VHOI�H[SUHVVLRQ FXOWXUH� DQG HGXFDWLRQDO OHYHO

KDYH OLPLWHG H[SODQDWLRQV IRU WKH GLIIHUHQFH LQ 6(6 HIIHFW DPRQJ FRXQWULHV� 7KH 6(6 HI�

IHFW� WKH GLIIHUHQFHV LQ WKH SURSRUWLRQ RI SUR�HQYLURQPHQWDO DWWLWXGH DPRQJ VXEJURXSV� DQG

WKH KHWHURJHQHLW\ RI WKH 6(6 HIIHFW DPRQJ VXEJURXSV ZRXOG YDU\ DFURVV WLPH� 7KH FKDQJH

LQ WKH 6(6 HIIHFW DQG WKH GLIIHUHQFHV LQ WKH SURSRUWLRQ RI SUR�HQYLURQPHQWDO DWWLWXGH DPRQJ

VXEJURXSV DUH QRW KRPRJHQHRXV DFURVV FRXQWULHV�
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␨ֻ⏺ ࣣ⸏

��� ∵⎹➓ᘩ⡧ⅬK

ᓶᚑⷝ῰ೄኌႿ㴪SUR�HQYLURQPHQWDO DWWLWXGH㴫༖ᖬܥㇹⷝ῰ೄⳬᵃמᕑ૕῰ೄષ

㛕࡮ᚑ႕छѭ⸭ടK∵⎹㊉ℤὴ㴮ْݙK῰ೄኌႿ༖࡭ጹᐭিK῰ೄⳬᵃ࡮ᚑᅉ㚢 �*LI�

IRUG 	 6XVVPDQ� ����� 2UHJ 	 *HUUR� �����ѭ2UHJ 	 *HUUR ������ℤὴ㴮ֻْݙ⤂ᓶᚑ

㕚ᆂ῰ೄKኌႿ㴮ࣞ➷ഡ‿‽῰ೄල➼㴪൞῰ೄᨨ᜞㴫∕ⷦ㴪SHUFHLYHG WKUHDW㴫㴮ٷ঺ⳬ

ᵃᐲࣔ∕ⷦ㴪൞ْݙ༖⡓၊ਞ㈠৐⁃⾫᮰ጞᣒᚍKᐲࣔ➷क∕ⷦ㴮SHUFHLYHG EHKDYLRUDO

FRQWURO㴫㴮ㇹ✤ᅉ㚢ْݙᵃ῰ೄẆṝ⾋ἓKብ㛞㴮ᚋᅞᐭⳬ῰ೄⳬᵃ㴮ۻ൞ஹᕎѬ᭜༚㔡

ヤ␻ѭ஻᥹㴮ֻْݙK῰ೄኌႿ⡧࡭৐➷ᐭিK῰ೄⳬᵃ⊘໽ᚑጹ㕚❘ѭ

ᕼॲႝ㴮௯ا⎡╳㌮ⷄᇆ㴮῰ೄኌႿK∵⎹။࡭῰ೄⳬᵃᚑْݙ῰ೄኌႿ༖ْݙ

∵⎹⼛㛕਺∵⎹ᖪᄋׅ؏‿‽اᗨ㛯K⼫क़ �0DUTXDUW�3\DWW� �����ѭᗋᚠKْݙ῰ೄ

ኌႿK∵⎹ഥടᅨݙ㠥ཎ᥉ᐮ⸗ْݙ஻ຖ༖ْݙ῰ೄኌႿKᅉ㚢㴮ጞᗿᅨ☺㠥ཎ᥉ᐮ

⸗௝໛஻ຖ༖࡭᧮↥Kႜ௿῰ೄኌႿKᅉ㚢 �'XQODS 	 <RUN� ����� 'XQODS 	 0HU�

WLJ� ����� 'XQODS HW DO�� ����� 'LHNPDQQ 	 )UDQ]HQ� ����� )UDQ]HQ� ����� *XDJQDQR

	 0DUNHH� �����ѭْݙཎ᥉஻ຖK∵⎹פ㴮ᐮ⸗Kْݙ஻ຖोᎬႝ㪱 �+XQWHU� �����Ѭ

ᇆ࣊ �6FUXJJV 	 %HQHJDO� �����Ѭ▾Ჩ௶ۂ �(OOLRWW HW DO�� �����Ѭᕧ➅ �/L 	 &KHQ�

�����Ѭ෰භẔኌ �%LUHV 	 5DM� �����Ѭ༸ۄ௯ేၓጞ㊕ᛅ �%HUHQJXHU HW DO�� �����Ѭ
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❟ᠯ �)UHXGHQEXUJ� �����Ѭ໇ᕧܾڀ �$UEXFNOH 	 .RQLVN\� �����Ѭᕕᩦߡ১ �7RUJOHU

	 *DUFLD�9DOLxDV� �����Ѭ༖ᕕႹጞ٫ْKܾڈ �*UHHQEHUJ� �����Ѭᅞṗ⿄ⷪބࠍ⛕ױ

�+DR 	 6RQJ� �����Ѭ⡧⡓ᶋ῰ೄKⅲᐱ▾㟺 �5RVD 	 &ROODGR� �����㴮ጞ‹⡘ֻْݙ

Kݙᇆ �+RSZRRG HW DO�� ����� ␻㴮㊉ℤὴْݙṣᇆৢ׈㴮࡭῰ೄኌႿ؏ৢ׈ѭ5DVRRO

	 2JXQERGH ������ ༪ℤὴ㴮௯၍౤ᖣ఍K൑ᇆጞᗿᕧ➅⍷Ⴟㄑ㠨K᧮↥㴮༖῰ೄᨨ᜞

K∕ⷦ⍷Ⴟᧄㄑ㠨ѭ)UHXGHQEXUJ ������ℤὴ⍗⚹᎘ടှᕼݙ⋯ॱפ㴮ৢֻ⋯ॱK༸᧮㴮

ㆨᠯⅵ㕚ᅨᠯ✟K῰ೄኌႿᧄ⋯ॱפK٫࡭❟ᠯ㛤తᅨᠯ✟۶ᅣ൙ѭ+DR 	 6RQJ ������

؏௯ֻډᧄㄑפ௝⡧⛂௝K∵⎹פℤὴ㴮פ௝K᧮↥▾Ჩ௶ۂㄑۣᘋ㴮ݞ٫ᚂ㛞ብᵃ῰

ೄࢲۑẆṝѬᚂໝᗭ໶࣏ⷦ῰ೄල➼㴮׏ᚂ㛞ብ࣌ࢲޚ῰ೄⳬᵃ㴽✤⛂௝ঽ✤ᗿⁱ▾Ჩ

῰ೄල➼ѭ࣏၈✟㴮ㄑໝᗭ໶ⷦۂ௶

௯❑ᶄᖬ௝໛ཎ᥉K∵⎹פ㴮ࣞᧄㄑֻ⡙௶༐∵⎹㌮ᆂᕔ௯ᐮ⸗௝໛▾Ჩℤང਺

᧮↥Kႜ௿῰ೄኌႿ׾㔩K㕚ܤ �'XQODS 	 0HUWLJ� ����� 'LHNPDQQ 	 )UDQ]HQ� �����

'XQODS 	 <RUN� ����� .QLJKW 	 0HVVHU� �����ѭ㇩غ∵⎹ഥ⡙➷ഡࢸᵃׄݙύ⺞ⷪ㩏㴮

㝪ٷࡉ ,QJOHKDUWᵃ㝪Kⷪ㩏㴮⹭ᵃⁱْ᧮ボ⭴௯ㄑ໩ⵅጞᗿㄑ㠨ℤང⍷Ⴟ௝໛ᘋ㴮᧮↥

ᚍ‿‽ބࠍ㴪YDOXH㴫ׅKㅋ⼫㴮ㇹ✤ᚑቍ᩽⡧➷कশ㇔ᨒ㘼ṗ⿄K㗿ᨒ㴮ጹٷᚑㄑⷝ῰

ೄKኌႿ �,QJOHKDUW� ����� ����� �����ѭ࡭᥉㴮ٷ 'XQODS ᵃ㝪Kⷪ㩏㴮ࣞױᄣ௝໛▾

Ჩᨈ᮴׈מᆄᶋ਺῰ೄኌႿਏὴ᥸ⅵ㕚㴮׾✟ࡠ㔩ᅚ৐➷ᗿ⾉১㕚ܤጞᗿ׈מຝ௯㕚❘

�'XQODS 	 <RUN� ����� 'XQODS 	 0HUWLJ� ����� 'XQODS HW DO�� �����ѭ.QLJKW 	 0HVVHU

������ ༪༖௝໛໩ⵅⷪ㩏ᑎ₃⿄ࢲ㴮מᏄࢲ῰ೄKቆक़ፄᗿױⷄᅉ㚢᧮↥῰ೄኌႿKױ

஻ѭᚋᅞ㴮ٷ )UDQ]HQ ᵃױKⷪ㩏㴮ࣞᗿᅨ▾ᲩັKⷪ㩏ࢲℤ㴮⹭ᵃ῰ೄܺ⼝ᗿֻ⎍ࡣ

㴪SXEOLF⾊ࡨ JRRG㴫ٷ঺᥸ၳ⾊㴪QRUPDO JRRG㴫㴮௯ⁱֻݙ௝໛Kْ௿ጹᅣ　㠨ᘋ㴮ْ࡭

᧮༖ᖬؠᭀ῰ೄK㗿ᨒ؏ᚍׅॶ㴮ㇹ✤ۯᅣ໩ⵅ௝໛פ᧮↥K῰ೄኌႿㄑۣ �'LHNPDQQ

	 )UDQ]HQ� ����� )UDQ]HQ� �����ѭⓅ⸏׾㴮,QJOHKDUW⡧ )UDQ]HQ␻ْKύ⺞ⷪ㩏ޓ১ᖬ
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ᚋᵃ㌮ⷄKᅉ㚢ᕚ᛻㴽ⅵঽ௶㴮׏ᚑ᥸১࡮K῰ೄኌႿ᧮ْ࡭௝໛K▾Ჩᨈ᮴༖ݙֻ໊➃

'XQODS␻ْKύ⺞ⷪ㩏ࣞᗿ৳ֻ໊ݙ௝໛K▾Ჩᨈ᮴ᗿ၄৔ْ᧮῰ೄኌႿ࠱घKᚋ㕚㑚

஻╫ѭ

ᶋ✤㴮௯ⷹا῰ೄኌႿᘋ㴮⤂ߦ༐∵⎹㌮㩏❑ᶄᖬׅ㇋K૷ἄ⸗⺞ْݙṣᇆ༖ْݙ

῰ೄኌႿKᅉ㚢ᕚያ㴮ጞᗿ௝໛▾Ჩᨈ᮴༖᧮↥ႜ௿῰ೄኌႿKᅉ㚢ᕚያ㴮٢ᚑ⸭ടⅵ

㕚∵⎹ષ㛕ㄑ㗭㌱᭘ѭ⼘൞㴼ѳৢֻݙ௝໛࡞ѴKْ᧮௯῰ೄኌႿׅᗿ৳ຝ௯⁯⿄ᇆ㵁၈

⁯ᚑടഥ㵁ѳৢ׈௝໛㔩ѴK᧮↥௯῰ೄኌႿׅK၈⁯সຝ௯ٖ㨺ᢪKৢ׈㵁஻᥹㴮ⷃࡄ

ٷْݙѴKⷫႿ㴮ৢᘋ㌻༖࡞׾㔆࿨௯௝໛ْݙᅞK῰ೄኌႿ∵⎹㔡ඐᐭিѳٷႝ����

঺௝໛ཎ᥉஻ຖㇹⳬᐮ⎹ �)UDQ]HQ 	 0H\HU� ����� )UDQ]HQ 	 9RJO� ����� 6XPPHUV 	

9DQ+HXYHOHQ� ����� 9DQ+HXYHOHQ 	 6XPPHUV� ����� 3DPSHO� ����� )DLUEURWKHU� �����

*HOLVVHQ� ����� 0DUTXDUW�3\DWW� ����D�ѭ)UDQ]HQ 	 0H\HU ⁃ۯ������ ����ႝ⡧ ����

ႝK ,663㴪,QWHUQDWLRQDO 6RFLDO 6XUYH\ 3URJUDPPH㴫⾫ᖒ㴮▍৞ടݙ௝໛঺ᧀݙ௝໛ᬒ

⩍ടْK∵⎹ℤὴ㴮ㄑ໩ⵅ௝໛㴪ᧄ⿶ㄑ⾏⏠K௝໛㴫㴮࡭᧮↥Kႜ௿῰ೄ㕚ᆂ⍷Ⴟㄑ

㠨㴮׏௝໛࡞ᕎ࡝ㄑ㠨K᧮↥ᚍངὴㄑ൙K῰ೄኌႿѭ

௯㇩ৢغᘋ✝㌰ْݙཎ᥉঺௝໛ཎ᥉ᅉ㚢஻ຖK∵⎹פ㴮׈⺞ᗿْݙK▾Ჩ௶ۂ

㴪൞ْݙᕎ࡝㴫ጞ௝໛K▾Ჩᨈ᮴㴪൞ႜ௿௝࡞‽‿ᧉ㛖Ѭ▾Ჩℤང㴫㊉ᗿ㈊শ∵⎹✟ጹ

▾ၳ㕚᪌K �)UDQ]HQ 	 9RJO� ����� )DLUEURWKHU� ����� 0D\HUO 	 %HVW� ����� 0DUTXDUW�

3\DWW� ����D� )UDQ]HQ 	 0H\HU� ����� 3DPSHO� �����ѭⁱْݙK▾Ჩ௶ۂ　ۣᘋ㴮৐➷

ብਦ⧽ْݙ௯ᰀ〝ᚋ౤ᚪK㗿ᨒᅞ㴮㈶ᚑᚂടK㜵ⵅশ㇔ᨒᚂ㠨K‽᫉ᨈ᮴㴮஻᥹༖ᖬ

ᑎॶ῰ೄ੠⿄ᚑㄑ㠨Kብ㛞ѭ*HOLVVHQ ������ ۂ௶ጞ▾Ჩ࡝ᚑㄑ㠨Kᕎْݙ㴮ⁱࢲᏄܡ

ᘋ㴮ْݙᚍᚑㄑⷝ῰ೄKኌႿѭৈജ㴮௯ㄑ໩ᚑK௝໛㴮ْ᧮ᘨ㈉Kⷪބࠍጞᗿႜ௿▾

Ჩᨈ᮴ᚍ⼱ݞ٫ㄑᚑⷝ῰ೄኌႿѭ)UDQ]HQ 	 0H\HU ������ ؏ℤὴㄑ໩ᚑ௝໛Kْ᧮࡭

῰ೄ㕚ᆂK⍷Ⴟㄑ㠨ѭ

�



doi:10.6342/NTU202203796

঺ٷ㴮ۂ௶Ჩ▾ْݙ⡧௝໛ཎ᥉஻╫K∵⎹㴮㗡ᶋ༖ْݙ㈊শৢᘋ✝㌰غ㈊㴮㇩׈

௝໛ᕸ㠥K▾Ჩᨈ᮴༖῰ೄኌႿKᅉ㚢ᕚያᚑ⸭ട⧽೜㴮ڽ㇩غ∵⎹খ㊉᫼঺ݙֻا㌮

ⷄK໊ދវچ㴪DVVXPSWLRQ㴫㴼ѳ௯ֻݙ௝໛࡞㴮ْݙ▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢㴪׆ٷⓅ

ⅵৢ׈㔩ᓶᚑ׾ْݙۯঐ㴮ঐكᅉ㚢㴫ᗿৢ⿄ᇆK㴮ጞᗿᩎᚑ၈⁯KѴѭۂ௶Ჩ▾ْݙ⎐

Kṣᇆ㴮࡭ڽ▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢ᕚያׅখᗿⅵৢKѭᶋ✤㴮㇩ᢪK໊ދវچ৐

➷Kᅉ㚢ᕚያׅ৐ۂ௶Ჩ▾ْݙ௯ْݙṣᇆKৢ׈㴮פ׾௝໛ݙ໽ѭ௯ֻج৞␤׈מ➷

㴮0D\HUOۻṣᇆᵃْݙ⎍ࡠ➅਺ᕧ࣊ᇆٷѭৢ׈ 	 %HVW ������ ༪ᚉ௯࡟ٷὸᵃ⒃⁼K

うᘋ㔩∵⎹פᏄࢲ㴮൑ᇆጞᗿᕧ➅⍷Ⴟㄑ㠨Kْ㴮ᚍᚑᧄㄑ൙K῰ೄኌႿ㴮ጞᗿㄑ᪌㌮

ܺ⼝῰ೄ㴪ⅵ༖ᖬ㈪ᓻ▾Ჩℤང㴫ѭৈജ㴮ৢ׈ᇆ࣊ጞᗿৢ׈ᕧ➅⍷ႿKْ㴮؏ᅚ৐➷௯

၃ۑᕎׅ࡝ຝ௯၈⁯㴮஻᥹ᚑ⧽ৢ׈Kⷪױ▾Ჩ௶ۂ⹭ৢ㴮ㇹ✤༗⡙ᚑৢ׈K῰ೄኌႿѭ

㛯ᶋ௶㴮௯௝໛ཎ᥉K῰ೄኌႿ׾ᐮ⸗פ㴮༐ৢֻ௝໛᧮↥Kْݙ▾Ჩ௶ۂᅉ㚢໊ދᵃ

ৢ⿄ᇆK㴮ᚍᆨ⁩ݙֻا௝໛࡞㉸Kْݙ▾Ჩ௶ۂᅉ㚢㴮৐➷ী࣏ᇆ࣊⡧ᕧ➅␻ْ৅ṣ

ᇆK⺌⒁✤ᚑጹৢ׈㴮✤㇩༐ᚍ༗⡙ْݙ▾Ჩ௶ۂ༖῰ೄኌႿᅉ㚢ᕚያK∵⎹▍⺞‿‽

㐮⹻ጞ׈ഡ┥⊘ѭᶋ✤㴮ঐۯ௝໛ৢ׈࡞ṣᇆ᥉⛐㠥K▾Ჩ௶ۂᅉ㚢ᕚያ৐➷ຝ௯၈⁯㴮

㈊শK∵⎹খᅚ༚ㇹֻ᥺ㇹⳬ໽⻽ᐮ⸗ѭ✤㖐ا૷ἄᐮ⸗ْݙ▾Ჩ௶ۂᅉ㚢ᕚያKᇆ࣊

⡧ᕧ➅৛⡓K⁯⿄ᇆ㴮ᚑᆄⷄࡺᚂㇹֻ᥺ᐮ⎹௯ᇆ࣊⡧ᕧ➅ৢᘋ✝ከ׆ᅉ㚢ᕚያ৐➷K

⁯⿄ᇆ㴪ᇆ࣊⡧ᕧ➅K▆৞㴫ѭ஻᥹㴮ᚪ∵⎹௯☺㠥௝໛ཎ᥉਺ْݙཎ᥉▍৞K∵⎹פ㴮

᣻⷏৛௝࡞㉸ടݙ᥉⛐㠥㴪ᇆ࣊⡧ᕧ➅▆৞㴫Kْݙ▾Ჩ௶ۂᅉ㚢ᗿ৳ຝ௯၈⁯ᇆѭ

ৢᢪ௶㴮㈊শK☺㠥௝໛ཎ᥉K῰ೄኌႿ׾∵⎹㴮؏㊉ᗿৢ׈໊ދ௝໛௯ْݙ▾Ჩ

ᅉ㚢Kᕚያ؏ᗿৢ⿄ᇆጞᩎᚑ၈⁯Kۂ௶ �6XPPHUV 	 9DQ+HXYHOHQ� ����� )DLUEURWKHU�

�����ѭ׈㈊㴮3DPSHO ������ ℤὴْݙK▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢ᕚያ㴮ᚍ㖾ْݙጹ

௯௝໛K▾Ჩℤང⍷Ⴟٷ঺῰ೄ੠⿄㠨ۃ✤ᚑᄥႿׅK၈⁯ѭ㗡ᶋ 3DPSHO K∵⎹။▾

ℤὴْݙ࣏▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢㖾௝໛▾Ჩℤང⍷ႿKֻ׈✤ৢ׈ᢪ㴮ڽᗿ௯٫
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K∵⎹٢פᶋݙֻ໊ދ௝໛࡞㉸᥉⛐㠥K▾Ჩ௶ۂᅉ㚢ᗿⅵৢKѭ஻᥹㴮3DPSHOK∵⎹

ℤὴْݙ▾Ჩ௶ۂᅉ㚢ׅ࡮ᚑ௝໛㔩K၈⁯㴮٢ڽᶋᆨ⁩ْݙا▾Ჩ௶ۂᅉ㚢௯ৢֻ௝

໛࡞׾৐➷ຝ௯᥉⛐㠥K⁯⿄ᇆK㕚㑚ષ㛕㴮༗⡙࡭∵⎹▍᛻ᚑ׈ഡ┥⊘Kሯᄽѭᗿᕘ㴮

ᐮ⸗ْݙ▾Ჩ௶ۂᅉ㚢௯ৢ׈௝໛K⁯⿄ᇆKৢᘋ㴮ᚑᆄⷄ༐ৢֻ௝໛࡞᥉⛐㠥ጹ৐➷

ຝ௯K⁯⿄ᇆ؏ৢᘋ✝ከѭᑗ⸏׾㴮▍৞ݙ㠥ཎ᥉㴪ْݙ㴫঺☺㠥ཎ᥉㴪௝໛㴫Kْݙ▾

Ჩ௶ۂᅉ㚢῰ೄኌႿ׾∵⎹㗿ⷄৢᘋ╘ׅ࡝㇋Kύ⺞ᜅᡰ㴮ٷ⏂㛯௝໛࡞᥉⛐㠥঺௝໛

㔩Kᅉ㚢㊉৐➷࡮ᚑ⁯⿄ᇆKષ㛕ብ⼊ѭ

◁৞۶⺀㴮ْݙ▾Ჩ௶ۂᅉ㚢৐➷࡮ᚑ௝໛࡞㉸᥉⛐㠥Kᅉ㚢⁯⿄ᇆ㴪␨ֻཎ⁯⿄

ᇆ㴫㴮ৢᘋ㴮؏৐➷࡮ᚑ௝໛׾㔩K⁯⿄ᇆ㴪␨حཎ⁯⿄ᇆ㴫ѭ஻᥹㴮௯▍৞ݙ㠥⡧☺㠥

K῰ೄኌႿKᐮ⸗פ㴮ৢᘋᐮ⎹ْݙ▾Ჩ௶ۂᅉ㚢ᗿ৳ᚑ௝໛࡞᥉⛐㠥⁯⿄ᇆ਺᥉⛐㠥

⁯⿄ᇆ௯௝໛㔩⁯⿄ᇆKṣᇆ㴮ᗿ∵⎹ષ㛕ብ⼊ֻׅࣺݙᖤK∵⎹ি১ѭᚪ∵⎹༐㇩⎍

▾ᵃ׾⎐⁯᥉⛐㠥⁯⿄ᇆ㴮਺᥉⛐㠥⁯⿄ᇆ௯௝໛㔩K၈׾࡞ᅉ㚢K௝໛ۂ௶Ჩ▾ْݙ

Ჩ௶ۂᅉ㚢Kѳ㗤ཎ᥉⁯⿄ᇆ㴪GRXEOH�OD\HU KHWHURJHQHLW\㴫Ѵѭᗿᕘ㴮ᚪ∵⎹༐▍৞ݙ

ْཎ᥉Ѭ᥉⛐㠥ཎ᥉⡧௝໛☺㠥ཎ᥉㴮ᐮ⎹▾Ჩ௶ۂᅉ㚢ᗿ৳ຝ௯㗤ཎ᥉⁯⿄ᇆKὴ⽙㴮

ঐ᥉⛐㠥㔩⁯⿄ᇆ㴪ֻ௝࡞㴫਺௝໛㔩⁯⿄ᇆ㴪৛௝㔩㴫ѭ

㈊শৢᘋ✝㌰ْݙཎ᥉⡧௝໛ཎ᥉K∵⎹Ꮔࢲ㴮௝໛K▾Ჩᨈ᮴⡧⋯ᚍ⾏໩׈௿׈

⁯ᅉ㚢௯௝໛㔩၈ۂ௶Ჩ▾ْݙ௝໛☺㠥K῰ೄኌႿ㕚㑚প஻㴮؏ᗿⷹ㌬ݙᗿᅉ㚢ֻߦ

K㌮ⷄ஻╫ �*LYHQV 	 -RUJHQVRQ� ����� /R� ����� 3DPSHO� �����ѭ׈㈊㴮㈊ᅔK∵⎹

㊉מᚨ➷ഡ✝㌰㗤ཎ᥉⁯⿄ᇆK৐➷ᇆ㴮஻᥹㇩غ∵⎹༖ᖬ௝໛▾Ჩᨈ᮴ጞᗿ⋯ᚍ⾏໩

௝໛▾Ჩᨈٷ㴮৐➷ᗿ┏⁩ጞ‹⡘ຝ௯㐮⹻▍⺞Kѭⷹ⇰׾ܤ௿༖῰ೄኌႿKᅉ㚢㕚׈

᮴۶⺀㴮3DPSHO ������ℤὴ௯ْ௿ *'3ㄑ㠨K௝໛פ㴮ْݙ▾Ჩ௶ۂᅉ㚢Kᕚያᚍㄑ

ᄥѭᶋ✤㴮3DPSHOK∵⎹كᚨ✝㌰᥉⛐㠥㔩K⁯⿄ᇆ㴮ߦ׈٫ᚨ᪌ብ࣏௝໛▾Ჩᨈ᮴༖

ᅉ㚢ۂ௶Ჩ▾ْݙا⁩ᆨ؏᥉⛐㠥㔩ᚨᆄⅵৢ㴮ৢᘋ٫ৢ׈ᅉ㚢Kᕚ᛻௯ۂ௶Ჩ▾ْݙ
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௯᥉⛐㠥㔩K၈⁯৐➷௯ৢ׈K௝໛▾Ჩᨈ᮴׆ຝ௯⁯⿄ᇆѭᚂ┥⊘௶⺀㴮ⁱֻݙ௝໛

K▾Ჩℤང⍷Ⴟㄑ㠨ᘋ㴮ᅚ৐➷⹙௝৛㚨ℤང؏㊉ㄑᵃເ૕㴮஻᥹࡭௝࡞൑ᇆK௶ۂㄑ

㠨Ѭী㈊㠨␻ᕧ➅Kᧄۻㄑ㠨㴮ۯᅣᕧ➅⡧ᇆ࣊Kৢ׈᥉⛐㠥㔩K▾Ჩ௶ۂ㴪⫶⾫㴫Ѭࠍ

ᗨ㛯㴪ⅵㄑ׈ᅉ㚢K᥉⛐㠥၈⁯ㄑۂ௶Ჩ▾ْݙ␻৐➷ㄑᵃᐱㆸ㴮஻᥹㴮৐➷༗⡙ⷪބ

ᖬ௝໛▾Ჩℤང⍷ႿㄑۃK௝໛㴫ѭ௝໛K⾏໩׈௿؏৐➷ᚑⅵڷKሯᄽ㴮ⁱֻݙ⋯ᚍ▾

Ჩጞ⾊໩ׅㄑ׈ႜ␻ᘋ㴮ৢ׈ṣᇆK⛐㠥㴮௯௝໛࡞K▾Ჩ௶ۂѬ‽᫉੠⿄Ѭᕧ➅িᅣ

␻㴮㊉ᚍᚑㄑഥK၈⁯㴮༗⡙ৢ׈⋯ᚍ⛐㠥Kᕧ➅িᅣ঺⫶⾫ᨈ᮴၈⁯ഥ㴮ㇹ✤ۯᅣᇆ

ᅉ㚢ᕚያׅຝ௯ᚂᗨ㛯K၈⁯ѭۂ௶Ჩ▾ْݙ㔩K׾ƚᕧ➅▆৞K᥉⛐㠥ᅐ᥹࣊

㖐ا௝໛K▾Ჩṣᇆ㴪௝໛▾Ჩᨈ᮴⡧⾏໩׈௿㴫༖ْݙ▾Ჩ௶ۂᅉ㚢῰ೄኌႿK

㗤ཎ᥉⁯⿄ᇆ৐➷࡮ᚑ㌮ⷄᇆജ㴮⋯ᚍᖉक़ṣᇆ؏৐➷ᚍᗿ௝໛ཎ᥉פ㕚㑚Kᅉ㚢஻ຖ㴮

஻ᵃ⋯ᚍKᖉक़ṣᇆᗿ⁌᧮↥㔖ᚠK‽᫉Ѭℤང׆ጹᄽጙ㴮ᚍᄽಡ᧮↥Kⷪބࠍ⡧ኌႿѭ

㈊শK∵⎹௯ᐮ⸗ݙ㠥ཎ᥉פᵃٖ㨺׾ْৢ׈㔩K῰ೄኌႿຝ௯၈⁯ᘋ㴮ܡℤὴᕧ➅⡧

ⷝ῰ೄኌႿᚑ⧽ᗨ㛯K᥸১㕚❘ѭ׈㈊㇩غ∵⎹༖ᖬᅨ☺㠥ཎ᥉Kᐮ⸗㴮ঐֻݙ⋯ᚍפ

᧮↥K㠨ᕧ➅⍷ႿᧄۻKᅉ㚢कখ٢ᶋ׈ᗨ⇰ѭⁱ⋯ᚍפടᕼKْ߈࡮ṣ໊Kṣᇆጞࠍ

ᚑⷌ⒃ᇆ਺╏ᛏक㴮ㇹ✤‿‽⋯ᚍᅉ㚢㴪VRFLDO࡮ᘋ㴮༪ᚍ⼫ᅣⷪބ LQIOXHQFH㴫ѭ⋯ᚍפ

⤂ᓶᚑ㠨␻ᕧ➅K᧮↥ᧄۻㄑ㠨㴮㉌㨺㇩⛐ْKⷪބࠍጞቍ᩽৐➷༪ㄑ࡮ᚑᅉ㚢क㴮஻

᥹৐➷٫ْۯܥ؏ᓶᚑⷝ῰ೄKኌႿѭ؏༪ᗿ⺀㴮௯㠨ᕧ➅⍷Ⴟ᧮↥ᧄۻㄑ㠨K௝໛㴮

▾ْݙⷝ῰ೄኌႿ㴮஻᥹༗⡙߈࡮ᕧ➅⍷ႿK᧮↥㊉ᚑ৐➷ᚂৢ׈ጞᗿ࣊ᇆৢ׈࡞௝࡭

Ჩ௶ۂᅉ㚢ᕚያ௯㠨ᕧ➅൑ᇆѬ㠨ᕧ➅⁏ᇆѬۃᕧ➅൑ᇆٷ঺ۃᕧ➅⁏ᇆKஷݙ⛐㠥׾

㔩K⁯⿄ᇆ၈〽ㄑ༘ѭৈജ㴮௯㠨ᕧ➅⍷ႿᧄۃۻK௝໛㴮ْݙ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥

⁯⿄ᇆ؏৐➷၈〽ㄑ༘ѭ

ৈֻݙ⋯ᚍᖉक़Kᅉ㚢஻ຖܡᗿ⡓ጚངὴ㴪VHOI�H[SUHVVLRQ㴫ᖉक़㴮㇩㚨ᠼᆣ۶⡓ᖬ

�,QJOHKDUW 	 :HO]HO� �����௯༖ৢ׈௝໛⋯ᚍᖉक़ṣ⢱ㇹⳬ⹖㌬ᘋ㴮ᑎࢲKѳ⡓ጚངὴƚ
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‽ຝ㴪VHOI�H[SUHVVLRQ DQG VXUYLYDO㴫Ѵ১Ⴟѭ௯᥹ᖉक़১Ⴟפ㴮ᓶᚑޓ১⡓ጚངὴᖉक़K

௝໛㴮㖐اᚍ༐῰ೄܺ⼝⷏ᵃࡉ࠱ജ㴮؏ᚍ༖⋯ᚍפKৢᇆጎᖹ⛐ᚑㄑ㠨KᐱীႿ㴮׏

༖ষ⡧⋯ᚍKᕕ▾ⅵ㕚ᨹ⑆ᚑㄑ㠨㗿ᨒ㴽✤⡧׾༖ያޓ১‽ຝ㴪VXUYLYDO㴫ᖉक़K௝໛ࣞ

ᗿᄥ⺌▾Ჩ⡧‽ύ㗿ᨒׅKܺ㖷㴮௯㇩ᢪK⋯ᚍڈܾפ⡧ोໝᇆᗿㄑۃK �,QJOHKDUW 	

:HO]HO� �����ѭᑗ⸏׾㴮ֻݙ⋯ᚍ൞᛻࡮ᚑޓ১⡓ጚངὴKᖉक़㛵᧻ᘋ㴮㉌㨺ᕸ㠥⋯ᚍ

༐ㄑ࡮ᚑⷝ῰ೄኌႿ㴮௯㇩ᢪK⋯ᚍ῰ೄ᧶௟׆㴮௝໛׈࡞⺞ᇆ࣊ጞৢ׈ᕧ➅K᧮↥㊉

৐➷ᚂ࡮ⷝ῰ೄኌႿ㴮৐➷༗⡙ْݙ▾Ჩ௶ۂᅉ㚢ᕚያ௯ৢ׈᥉⛐㠥׾㔩K⁯⿄ᇆ၈〽

ㄑ༘ѭⅵৢ௶㴮௯⡓ጚངὴᖉक़ㄑᄡ㴪ঐޓ১‽ຝᖉक़㴫K௝໛פ㴮ْݙ▾Ჩ௶ۂᅉ㚢

K᥉⛐㠥⁯⿄ᇆ؏৐➷၈〽ㄑ༘ѭ☺K۶⺀㴮௝໛Kṣᇆ⺻൞௝໛K▾Ჩᨈ᮴Ѭ௝໛K

⾏໩׈௿㴮ٷ঺௝໛⡓ጚངὴᖉक़⡧௝໛Kႜ௿ᕧ➅ᨈ᮴㴮௯ْݙ▾Ჩ௶ۂᅉ㚢׾㗤ཎ

᥉⁯⿄ᇆפᗿ৳࡮ᚑᅉ㚢क㴮ބᅣㇹֻ᥺ᐮ╭ѭ

᥹ജ㴮㈊শK∵⎹ℤὴ㴮׈⺞ᗿْݙጞ௝໛K῰ೄኌႿٷ঺▾Ჩ௶ۂ༖῰ೄኌႿK

ᅉ㚢ᕚያ㴮㊉ຝ௯⧽うᘋ㔩K⼫क़ �)UDQ]HQ 	 9RJO� �����ѭᶋ✤㴮㇩غ∵⎹Kℤὴখ؏

ৢᢪᗿݙֻ໊ދ௝໛࡞㴮ْݙ▾Ჩᅉ㚢ᵃৢ⿄Kѭكঐ㈊শK∵⎹ᚨ➷ഡᐮ╭ْݙ࣏▾

Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆ௯うᘋ㔩ⷪ㩏׆K⼫मѭ⤂༖⁯⿄ᇆK㖾ᘋ㔩⼫㈩ᚑጹᆨ⁩㴮

ো❑ᶄᖬْݙK⼫㈩Ѭ௝໛ᕸ㠥K⼫㈩㴮㉌㨺༐ᚑ৐➷ᚍ㈊ႿⓅक़῰ೄኌႿう௝၈⁯⼫

㈩Kὴ⽙ѭ

᝟ᔉ࡟ὸक़㴪JOREDOL]DWLRQ㴫Kύ⺞ⷪ㩏㴮⡓ ��ὸक़Kℤང〕ष༗⡙࡟㴮⿶ٵႝ��

う௝K⾤ᗭ⡧ف᫏㛌☾௶ℤ‽㴮ۯߦ׈ᅣৢ׈௝໛׾㔩ⅵس‿‽㠨Ⴟ܉⿋㴮؏༗⡙㌲ⱘ

K᫏मѬᖉक़঺ⷪބࠍKߘ㈗⼫ᅣㄑ׈ী⎼㔩㖃ࣔ㴮ᅣٷⅵⁱᆜ㇯௶ᔝᕬࢲশѭ௯㇩ᢪ

Kᘋ⎼➓ᘩ׆׾㴮㖐ْݙا▾Ჩ௶ۂKᅉ㚢ጞᗿ᥉⛐㠥׾㔩K၈⁯ᅚ৐➷㖾ᘋ㔩ᚑጹᕑ

⼫ജ㴮▾Ჩ௶ۂᅉ㚢ᕚያK⁯⿄ᇆ؏৐➷ຝ௯⼫मѭ⼘൞㴮᪌㌮ܺ⼝῰ೄѬᇆ࣊ႜ᤺␻

㴮㊉৐➷ㄢݞᚍ➓ᘩKْ⋯ৢ׈ᅣۯ৛௶㴮⁚ב৐➷ᆜ㇯௶う　௶ύ⁻⁚ᔝᕬ⡘ⷪބࠍ
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ᗭ௶ᐱᕎৢ׈࣏Kⷪ㩏㴮ㇹ✤৐➷༗⡙ֻݙ௝໛ৢ׈פṣᇆ㴪ᇆ࣊Ѭᕧ➅㴫K⛐㠥௯ݙ

ْ▾Ჩ௶ۂᅉ㚢ׅK၈⁯؏৐➷ᚑጹ☫༘ѭⅵঽ௶㴮ֻັغ✟ጞ▆♌ࣞᏄ࡟ࢲὸक़؏৐

➷ㇰጙ௝໛ࢲפὴѳ⾏✟　⾏㴮໩✟　໩ѴK⾏໩၈〽ᆜ㇯ᔝഥKὴ⽙ �3DYFQLN� �����ѭ

㇩ᢪ׈ႜ␻Kᔝഥ㴮㖐اᚍㇰጙ௝໛ৢ׈פ⛐㠥㴪൞ᇆ࣊Ѭᕧ➅㴫௯▾Ჩ௶ׅۂK၈⁯

ᔝഥ㴮؏৐➷༗⡙⋯ᚍKࢸⷪބࠍ᥼㴮ᚋ▄༗⡙ْݙ▾Ჩ௶ۂᅉ㚢௯ৢ׈ṣᇆ⛐㠥㔩K

၈⁯ᔝഥѭᶋ✤㴮ׅ㇋K࡟ὸक़〕ष؏ᚑ৐➷מᚨ༖ْݙ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆ
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௝໛㔩⁯⿄ᇆKᕕ⑆܉ᔉѭ

��
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␨ح⏺ ᖉἓஹ㛫

��� ῰ೄኌႿ⡧▾Ჩ௶ۂ

⸭ടK∵⎹ା⹐ᐮ⸗▾Ჩ௶ۂ⡧῰ೄኌႿ׾㔩K㕚❘㴮✤৛ݙ∵⎹؏ᅣا࣏⸭ട׈

ৢKℤὴѭᚪ༘⒁㝪ࡉ༐࣊ࢸ༖῰ೄኌႿK໊⛕⡧ᠼᆣक़Kᄀᡰㇹⳬ⸗⺞㴮ࡺ༖ױْݙ

ⷪ▾Ჩ௶ۂ⡧ໍⷪ▾Ჩ௶ۂㇹⳬᧄㄑ㴮ᚋᅞࡺᐮ⸗▾Ჩ௶ۂ⡧῰ೄኌႿ׾㔩K㕚ܤѭ

����� ῰ೄኌႿK໊⛕⡧ᄀᡰ

ⁱࣣK∵⎹▾ၳᚍↃۯ࣏⁃῰ೄኌႿ㴪HQYLURQPHQWDO DWWLWXGH㴫ጞ῰ೄ㕚ᆂ㴪HQYL�

URQPHQWDO FRQFHUQ㴫ࡠ⎍⹋⹷۶⳽㈐ֻْݙ༖῰ೄጹᎇᏁK㕚ᆂKኌႿ㴮✤㇩ݙࡠ⹋⹷

௯㇩פ⎹∵غጹᏄ᫼KᗿⅵৢKᠼᆣѭۻ൞ *HOLVVHQ ������௯٫ጹㇹⳬK∵⎹פ༪فᚊ

⷏ᵃⅵৢK✟ࡠടK∵⎹༐⸭ܡ㈊㴮ঐ׈ᠼᆣѭݙᄹ۶Ꮔ᫼ৢֻ⹋ࡠኌႿ⡧㕚ᆂا⁃ۯ

ᠼᆣ㴮ڽ῰ೄኌႿ⡧῰ೄ㕚ᆂ٢ຝ௯غᅴK၈⁯㴮௯ٷׅ⛕໊࡭঺㕚٢ׅܤᚑ㗿ⷄ㌱᭘

ѳ῰ೄኌႿѴֻ⹋✤㘼ѳ῰ೄ㕚ᆂѴѭ⁃ۯ၈⁯㴮ᚪ∵⎹㇪⒅㈪ᓻغ⭴㴮✤؏ᗿ౤ᖬ㇩׾

᝟ᔉ *LIIRUG 	 6XVVPDQ ������ ጹ㇋㴮῰ೄኌႿጹᏄKᗿ༖῰ೄK㕚ᆂ㴪FRQFHUQ㴫

ጞᗿ༖῰ೄ⼛㛕K㕚᪌ኌႿ㴮஻᥹؏৐ۑ⎐ٷᗿⷝ῰ೄኌႿ㴪SUR�HQYLURQPHQWDO DWWL�

WXGH㴫ѭ✤ 'XQODS 	 -RQHV ������ ࣞᗿ༖῰ೄ㕚ᆂا׆൞᥹K໊⛕㴼῰ೄ㕚ᆂᗿْݞ

ብ⼊࣏῰ೄષ㛕㴮מᕉᏁⷹᨹ㇩غષ㛕ጞ⳽⋭㛞ብᵃષ㛕Kⷹᖪْݙࢲޚ⾋ἓѭ׈㈊㴮

ᅨ㈊শ∵⎹✟ጹ⿁ةK໊⛕㴮শॱ࣊῰ೄኌႿ⡧῰ೄ㕚ᆂࡠᠼᆣ㈶ᗿᚑொ㗭ѭ✤ὴᚑK

��
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∵⎹ടᗿᐭ⁃ 'XQODS ༖῰ೄ㕚ᆂጹㇹⳬK໊⛕㴮٢ڽᚨ༖῰ೄ㕚ᆂ⡧῰ೄኌႿㇹⳬॱ

㔖ᘋ㔩K᭏ᬠѭا‽‿ᠼᆣࡠ㴮ㇹ✤༗⡙࣊

໽ׅ㴮'XQODSج 	 -RQHV ������ ⁱᘋ༪༖῰ೄ㕚ᆂ⡧῰ೄኌႿᚑاⅵⁱ⹚ⅢK⺞

㇋ѭ῰ೄ㕚ᆂᗿ⁌ѳ῰ೄѴٷ঺ѳ㕚ᆂѴݙࡠട㘿১Kጙࢸጹ▆ጙ㴮ѳ῰ೄѴᗿᏄ∵⎹

✟ጹ㌻༖K῰ೄ⼛㛕㴮ۻ൞⎼᧻ᨨ᜞Ѭᨈᨨ᜞␻㴽ѳ㕚ᆂѴጹᏄKࣞᗿ῰ೄ㕚ᆂ⴫⳽㈐

Kᖪᄋٷ঺∵⎹✟ᐭ⁃ۊ⎍ᖪᄋ۶ᓿۑक़῰ೄ㕚ᆂK᭪㌰㴮ٷᐮ⸗ْݞ༖῰ೄ⼛㛕K⳽

㈐ጞቍ᩽ѭ✤ѳ㕚ᆂѴ௯ᠼᆣKᄀᡰׅ㴮স৐ࢸٷጙࡠ⎍ᖪᄋ㴮࣊ࢸᗿᕕ⑆ᖪᄋ㴪SROLF\

DSSURDFK㴫ٷ঺ύ⺞ᖪᄋ㴪WKHRUHWLFDO DSSURDFK㴫ѭᕕ⑆ᖪᄋᗿᏄ∵⎹✟⁃۶⳸㌰㌮ⷄ׏

ᕕ⑆ⅵ㕚K῰ೄ㕚ᆂ㘿১㴮૷ֻጞടݙ㚨ⅬK᭪㌰㊉ᗿၳⷋK㴮ۻ൞༖῰ೄષ㛕ட㌮ᇆ

K໶ⷦѬ༖῰ೄષ㛕Kቍ᩽㴮ጞᗿ༖῰ೄષ㛕ⷹᖪKᕉ٭ብ㛞␻ѭύ⺞ᖪᄋጹᏄKࣞᗿ

㇢㈊ኌႿύ⺞㴪DWWLWXGH WKHRU\㴫۶ㇹⳬᄀᡰ㴮⡧ߘ▦ᆂύັKᠼᆣㄑᵃᐱㆸѭ

௯ᆂύັ㚷౎פ༖ኌႿ㴪DWWLWXGH㴫ጹ׆K໊⛕ⵐ㴮ኌႿ৐ࢸᵃሯቱׅK㴪DIIHFWLYH㴫Ѭ

ⳬᵃׅK㴪EHKDYLRUDO㴫ٷ঺⹭∕ׅK㴪FRJQLWLYH㴫ׄݙ㉸ࢸѭפ࡭㉸ࢸKᆂύັ໛⹭ᵃ

ѳሯቱѴٵ⳽KᗿሯቱׅጞᗿⅲׅⷦKঽያ㴮‹⡘ᗿفቱ⌊▾K᫉म㴽ѳⳬᵃѴٵ⳽Kᗿ

ोᎬࡣᶋⳬᵃѬⳬᵃብ௤ጞᗿֻغ〾ⳬᵃᚑ㕚K৅㛄㖙㇋㴽ѳ⹭∕Ѵࣞᗿٵ⳽ܾᆣѬ∕

⼊ᜅᡰѬ∕ⷦKஹያٷ঺ᆾቍ �%UHFNOHU� �����ѭৈֻ㉸ࢸKࣞ⹭ᵃኌႿৢᢪᗿ⁌ሯቱѬ

ⳬᵃٷ঺⹭∕ጹᡰጙ㴮ڽⳬᵃٵߦ⳽ѳⳬᵃKብ௤Ѵ✤㘼ो৸໽㖶ⳬᵃᚪボ �*UD\ HW DO��

�����ѭ

ᶋ✤㴮׈⺞ᗿ 'XQODS ጹױᄣK῰ೄ㕚ᆂ㴮ጞᗿֻ㉸ߘ▦ᆂύັ໛༖ኌႿጹㇹⳬK

㴮㊉ຝ௯⧽ֻ㚨ષ㛕㴮㉌༪ᗿѳ໽㖶ᐭিKⳬᵃѴ؏⴫⷏ᵃᗿ῰ೄኌႿጞ῰ೄ㕚פ⛕໊

ᆂK⳸㌰Ꮔᢣֻ׾ѭ׈㈊㴮ࡣᶋKⳬᵃύያㇹا࣏࡝῰ೄⳬᵃ㴪HQYLURQPHQWDO EHKDYLRU㴫

Kᠼᆣ⒃⁼פ㴮ࡣᶋKⳬᵃ⡧ብ௤Kⳬᵃࡠ✟Kࢸ⁚௯ᖬْݙᗿ৳။▾↎᥸௶ᐭিا⹙

ⳬᵃ㴮⤂။▾ᐭিࣞያ⷏ᵃѳⳬᵃѴ㴮⤂༡ᚨᐭিࣞ٢ያཔᖬѳኌႿѴѭᚑ㓲ᖬ᥹㴮ᚪ∵

��
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⎹௯ᠼᆣׅߡ১ۯ⁃ѳ῰ೄኌႿѴֻ⹋㴮✤࡭ጹᏄ᫼Kᠼᆣ׈⺞ᗿ㇢㈊ᕕ⑆ጞύ⺞ᖪᄋ㴮

㊉׈ो৸໽㖶ⳬᵃཎ㘿௯פ࡭ѭⓅ✤⸏׾㴮῰ೄኌႿடᝢ۶⺀ᗿᦂཔᖬ῰ೄ㕚ᆂ׆Kֻ

⡧῰ೄⅵ㕚K໽㖶ⳬᵃ㴮໽㖶ᐭিKⳬᵃያᦂཔᖬ῰ೄۊڈो৸׈מפⁱ׏ຖᠼᆣ㴮ݙ

ⳬᵃK⒃⁼פ㴮஻᥹ᚪᖉۯ⁃Kᗿ໊⛕׈פो৸໽㖶ⳬᵃKѳ῰ೄኌႿѴ۶ㇹⳬ㇪⒅K⺞

㇋ѭ

㈊শ∵⎹௯῰ೄኌႿKᠼᆣक़ᄀᡰׅⅵⁱടࡄ㴮מᚨᚑ▦ֻK᭪㌰ᖪᄋ㴮׈㈊╴⎹

㇩غ∵⎹㴮῰ೄኌႿK᭪㌰ഥ⡙৐ࢸٷጙׄ⎍が◰ѭ␨ֻ⎍ᗿٷ૷ֻ᭪㌰㛕㚨۶ۑᵃ῰

ೄኌႿᏄᢣ㴮ۻ൞ 7XUDJD ح㛕㚨ㇹⳬ᭪㌰ѭ␨ࡄحK૷ֻࡉ࠱ጞ῰ೄࡉ࠱Ჩ▾ٷ������

⎍ᗿۯ⁃૷ֻ㘿১K㛕▆۶ㇹⳬ᭪㌰㴮ۻ൞ .HPPHOPHLHU HW DO� ঺ٷ������ 6XPPHUV 	

9DQ+HXYHOHQ ������ᗿ㇢㈊ᕉ٭ብ㛞㴪ZLOOLQJQHVV WR SD\㴫㛕▆۶ㇹⳬ῰ೄኌႿKᄀᡰѭ

␨ׄ⎍ࣞᗿ㈪ᓻട⎍㘿১K㛕㚨ጞ㛕▆۶ৢࡨㇹⳬ᭪㌰ �.QLJKW 	 0HVVHU� ����� 5KHDG

HW DO�� �����ѭ

῰ೄኌႿ໽㖶ׅᗿֻݙട㘿১Kᠼᆣ �;LDR 	 'XQODS� �����㴮∵⎹✟ᅔᅔ⹭ᵃۯ

⁃ട㘿১K⵪ᕼ㛕▆ㇹⳬ᭪㌰ᗿᚋύቍKᖪᄋѭᶋ✤㴮௯ㇹⳬ῰ೄኌႿKᠼᆣक़ᘋ٢

⡪ຝ௯⧽ֻغષ㛕ѭࣣࡠ㚨ષ㛕௯ᖬ⾫ᖒᚪボຝ௯K㖃ࣔѭ␨ֻ㴮ⷪ໶ὴᚑKഥత௝㖶

ષওۻ൞ⷪބࠍ⁚ב⺌ᜫ㴪:96㴫ጞᗿ௝㖶⋯ᚍ⺌ᜫ⸔⁬㴪,QWHUQDWLRQDO 6RFLDO 6XUYH\

3URJUDPPH� ,663㴫␻㴮ᚍℤὴⁱᅨኌႿύ⺞KⷫႿশ᣻⷏㇩غ⺌ᜫ⸔⁬ષওᘋ㴮㇩غഥ

త௝㖶⾫ᖒჃK῰ೄષ㚨פ㢱༚༖ᆂύັኌႿύ⺞פKѳሯቱѴ㘿১ᄀᡰⅵ㕚K᭪㌰ષ

㛕㴮▒ഥടᕼKષ㚨㊉ᗿ㌻༖ⳬᵃٷ঺⹭∕㘿১ѭ஻᥹㴮ঐܡષও௯⹭∕ٷ঺ⳬᵃ㘿১

ׅᚑ⧽⽐໩Kષ㚨㴮ᅨύ⺞ᖪᄋK῰ೄኌႿᠼᆣक़ᄀᡰ۶Ↄ㴮٢⡪ᶀ᩽ເᕸ௶᭪㌰ֻࢲ

ട㘿১K⵪ᕼ㛕▆ㄑᵃ⁃ۯ㴮㗡ᶋ⤂ᥑㄑ┥᮴௶᭪㌰῰ೄኌႿ㴮حK῰ೄኌႿѭ␨ْݙ

৞㈞㴮ڽ㉸ࢸKὴᚑう௝⾫ᖒמᚨ⸫ᚑ⽐໩Kⅵ㕚ષ㚨㴮஻᥹⤂ⷄㇹⳬう௝Kᧄㄑጞ∵

⎹㴮ܡᅚᚑ৐➷ী࣏⾫ᖒK㖃ࣔ✤ᶀ᩽ਏὴ῰ೄኌႿKട㘿১ᇆѭ⸭ടK∵⎹௯ב⁃ۯ

��



doi:10.6342/NTU202203796

ᵃ῰ೄኌႿK᭪㌰ۑ▆ብ㛞㛕٭োᐭ⁃ᕉܡᜫ⾫ᖒㇹⳬ∵⎹ᘋ㴮⺌ބࠍ⁚ �9DQ+HXYHOHQ

	 6XPPHUV� ����� 6XPPHUV 	 9DQ+HXYHOHQ� ����� *HOLVVHQ� ����� 1DZURW]NL� �����ѭ

␨ׄ㚨ષ㛕ࣞᗿ௯ᖬ⸭ട∵⎹༐῰ೄල➼∕ⷦ㴪DZDUHQHVV RI HQYLURQPHQWDO WKUHDWV㴫؏

⷏ᵃֻ⎍῰ೄኌႿ㴮מ༐ۑ࡭ᵃ܉⼫㚨ٷㇹⳬᅞ♶Kࢸᛱѭᶋ✤㴮ᅨᐳ⺞Kᖪᄋ۶ㇹⳬ

ύⷹ㴮῰ೄල➼∕ⷦج໽ׅᅚᚑ৐➷ᗿᅉ㚢ֻْݙ῰ೄኌႿK஻ຖֻ׾㴮؏༪ᗿ⺀῰ೄ

ල➼∕ⷦያᗿཔᖬפ㔩⼫㚨㴪PHGLDWRU㴫Kֻ⎍㴮✤׈ያⅲᐱ⷏ᵃ῰ೄኌႿᚪボK᭪㌰׾

ֻѭ

✝㌰ׅ㇋ᑎ঺Kષ㛕⡧㖃ࣔᅞ㴮ᚪ∵⎹௯῰ೄኌႿKᠼᆣक़ᄀᡰׅ㴮㈪⁃Kᗿב⁚

⁚ב㴼␨ֻ㴮حᐭ⁃⹙૷ֻ㛕㚨Kপ஻ᚑٷጹ׾�㛕㚨ѭࡄحK῰ೄ⡧▾Ჩפᜫ⺌ⷪބࠍ

ᩎᚑㄑഥᄬᇆ㴽מ໩㴮஻᥹௯᭪㌰K㈪ᓻׅ⽐⑭׈מᜫ௯῰ೄኌႿKષ㚨ׅᚪボ⺌ބࠍ

�␨ح㴮ᚪ∵⎹Kύ⺞ᜅᡰᵃうᘋ㔩׾ᧄㄑ㴮஻᥹ᵃ✝㌰うᘋ㔩∵⎹Kᜅᡰֻ⡙ᇆ㴮῰ೄ

ኌႿKᠼᆣक़ᄀᡰ༪ຝ௯ㇹֻ᥺K㖃ࣔѭᑗ⸏׾㴮௯༖⾫ᖒṣᇆ⡧∵⎹൙വࡠ✟K✝㌰

K῰ೄኌႿㇹⳬ↥᧮פ௝໛ৢ׈ὸ࡟૷ֻ㛕㚨㴮༖פᜫ⺌ބࠍ⁚ב⁃ۯ㴮ᚪ∵⎹㈪ᓻ׆

᭪㌰ѭ

�⹙㛕ષ㚨൞׆㴼׆ٷᗿْݞ௯⸗⺞῰ೄ਺▾Ჩጙ㔖ᘋᚑᘋᚍᑎࢲKࡠ⎍⺀᩽ѭ੶ֻݙᧄㄑᐱㆸە⡓၊
Kⷪ㩏㵁�� ѳያࡉ࠱✝ከܺ⼝῰ೄ㴮ঐۯ㇩ᚍ༗⡙▾Ჩጙ㔖⼫ኞٷ঺ֻغ၃ۑK᫏ഭѴѬ�� ѳ▾Ჩጙ㔖਺
ࣺㇰ༪ᠯያ⹙ᗿᚋ㌮ⷄK㴮ঐܡ῰ೄᚍীֻ໊࣏⍷ႿKᅉ㚢Ѵ㴮ٷ঺ �� ѳ٫࡭⑅ᝫѴѭ

�ⁱࣣߦᚑⷪބࠍ⁚ב⺌ᜫ㴪:96㴫ٷ঺௝㖶⋯ᚍ⺌ᜫ⸔⁬㴪,663㴫Kષ㚨ᚑᬒ⩍῰ೄ㛕▆㴮׏সৢ
ᘋᵃഥతう௝K㔖ᚠ⺌ᜫ⾫ᖒѭפ࡭㴮௝㖶⋯ᚍ⺌ᜫ⸔⁬⸫ᚑ῰ೄࢸ㚨Kષও㴮஻᥹༖ᖬ῰ೄኌႿK᭪㌰
৐ٷ㈐࣏ㄑᵃເᕸK⍷Ⴟ㴮✤ބࠍ⁚ב⺌ᜫࣞᗿᧀֻ᪈ഥ⡙ᚑࡠ⡘ׄ▆㛕▆ⅲᐱ⡧῰ೄኌႿⅵ㕚㴮௯᭪㌰
K㉸ࢸᄬᇆㄑۃѭᶋ✤௝㖶⋯ᚍ⺌ᜫ⸔⁬ጹᬒ⩍K௝໛ടᵃ။㔡ℤ␻ࡉㇹ׾௝໛㴮ঐܡㆸႝ۶ᚑষ⡧⸔अ
K௝໛ᕼ㌰Ꮑ♶ᑎॶ㴮ڽ⤂ⷄㇹⳬうᘋ㔩ᧄㄑᘋ㴮সᚍໝᗭ㘿⡑࣏௝໛ᕼ㌰㈊ۃጞㄑٵ࡮׈⳽ᇆKષ㛕㴽
ঽⷪބࠍ⁚ב⺌ᜫ㔖ᚠ㊉ो৸ㄑ㠨K௝໛ᕼ㌰ٷ঺ടࡄKℤང⍷Ⴟ௝໛㴮ㄑ׈ᚍᚑٵ⳽ᇆKષ㛕ѭᚪ∵⎹
஻㌮ⷄᶄ㩏⼫㚨⡧ْݙ঺௝໛K▾Ჩវچⅵ㕚㴮஻᥹௯∵⎹ᢪᚪׅ㗿㛫঺ৢ׈វچ঺ᨈ᮴Kْݙ⡧௝໛ѭ
᥹ജ㴮஻㗤ཎ᥉⁯⿄ᇆKうᘋ㔩ᧄㄑ㴮؏㗿ⷄᚑ⽐໩ٵ࡮׏⳽ᇆK௝໛ᢪᚪٷㇹⳬࢸᛱ㴮ᕘ௯⾫ᖒK㈪ᓻ
ᜫѭ⺌ⷪބࠍ⁚בا⁃ۯׅ
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����� ▾Ჩ௶ۂ

௯ὴᚑKう௝῰ೄኌႿⅵ㕚∵⎹פ㴮ْݙཎ᥉K▾Ჩ௶ۂ⳸㌰ഥ⡙ࢸᵃࡠ⎍㴮␨ֻ
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ᗿⅵ༖ㄑۃKۂ⚪㴮࡭᭪㌰㈾ㄷמ㘼⡧㌲㐢ጹᅣ␻㌰क़K㌰༯ⅲᐱⅵ㕚 �3DPSHO� �����

)DLUEURWKHU� �����ѭ
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⋯ᚍפຝ௯ֻ໊ᕼ㌰Kۃᕧ➅⍷Ⴟ᧮↥㴮✤㇩ْغᅔᅔᧄㄑ׈ᚍ߈࡮ⷝ῰ೄKኌႿ㴪ⅵ

ㄑᖬ㠨ᕧ➅✟㴫ѭᚋᅞ㴮⾏໩၈〽ഥK⋯ᚍ؏৐➷⡧ᇆ׈࣊ႜ␻ὴ⽙ᚑ㠨Ⴟ㕚❘ѭᇆ׈࣊

ႜ␻৐➷㠥ὴ௯⫶⾫ಌ㋧K׈ႜ␻㴮؏৐➷ᗿীᕧ➅K׈ႜ␻␻㘿১ѭ஻᥹㴮ֻݙ௝໛

ᅉ㚢௯᥉⛐㠥㔩K⁯⿄ᇆ㴮㇩ᢪKሯᩬ༐ᚑ৐➷ᚍۂ௶Ჩ▾ⷪױ௿ᚍᗿगഥ׈K⾏໩פ

༗⡙ۃᕧ➅K⁏ᇆ⡧൑ᇆ׏༤࡭ᗿ൑ᇆ㴮⡧㠨ᕧ➅K⁏ᇆ⡧൑ᇆ׏༤࡭ᗿ⁏ᇆK᥉⛐㠥

၈⁯ᇆѭ׾ᅉ㚢ᕚያۂ௶Ჩ▾ⷪױ㔩㴮ຝ௯ㄑഥK׾

,,,�௝໛⡓ጚངὴᖉक़

⡓ጚངὴᖉक़᥹ֻᠼᆣࢲ⡓ᖬ ,QJOHKDUW ⡧ :HO]HO ༖ᖬ࡟ὸう௝໛うᖉक़⼫⁯ጹ

ㇹⳬK⸗⺞ѭⷪބࠍ⁚ב⁃ۯ✟ັۂࡠ⺌ᜫK⾫ᖒ㴮㇢㈊ѳބࠍ▦ߘ⡧ܴבύᇆބࠍ

㴪WUDGLWLRQDO YDOXHV YHUVXV VHFXODU�UDWLRQDO YDOXHV㴫Ѵٷ঺ѳ‽ຝ⡧⡓ጚངὴ㴪VXUYLYDO

YDOXHV YHUVXV VHOI�H[SUHVVLRQ YDOXHVѴݙࡠ১Ⴟ㴮ᐮ⸗ৢ׈⁚ב࡟௝໛௯ৢ׈ᘋ㔩׆K
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⋯ᚍᖉक़ṣᇆ㴮מㇹ✤ℤང࡟ٷࢲὸᵃ⒃⁼Kᖉक़௶௤㴪&XOWXUDO 0DS㴫�,QJOHKDUW 	

:HO]HO� �����ѭ,QJOHKDUW 	 :HO]HO ������⹭ᵃ㴮௯‽ຝ⡧⡓ጚངὴ১ႿKᠼᆣ׆㴮ޓཔ

ᖬ⡓ጚངὴṣᇆK⋯ᚍޓ১ടࡄोໝ㴮஻ᵃ㇩㛤K⋯ᚍ׈㗿ⷄ༖‽ຝቱ࣏ᐦፅ㴮஻᥹༖

ᖬജ۶⛐㠥KोໝႿㄑ㠨㴮⋯ᚍ؏࡮ᚑᧄㄑ㠨KܾڈႿѭ᥹ജ㴮᧮↥༖ᖬ⡓ボޥ჎⌧⋹Ѭ

ބࠍཔ‽ຝޓѭⅵঽ௶㴮ⷪބࠍK⛕ױ⿄঺⡓ጚངὴ؏ㄑᵃ㌮⷏㴮པᖬᅞṗٷষ⡧᧮ࡣ

ṣᇆK⋯ᚍࣞᗿ㝪ⷄ᪌㌮‽ຝK㗿ᨒ㴮⤂᧮↥ㇳ‽ຝK㗿ᨒ㊉ᶀ᩽ᰀ〝㴮㉌㨺⋯ᚍ༖ᖬ

ജ۶✟Kोໝᇆㄑۃ㴮᧮↥ᚍߡ১㈧ᅰ▒༖Kⷌࣞ㴪൞ߘ▦ᇆⷫ࣊⢱␻㴫ٷ㖀ۃ‽᫉פ

K׈⊘໊ᇆ㴮஻᥹⋯ᚍᖉक़༪׈ᚍ⿱১ടࡄ㴮✤㇩㛤௝໛؏ঽᗴⅵ༖ۃKⷪױ⌧⋹Ѭْ

⡧ْ׾㔩KܾڈѬ῰ೄষ⡧Ⴟ㴮༖ᖬ⍗ັ⡧፩⳰ᚑᧄㄑ㠨Kܾᆂ㴮ޓ׏൙ල᤺㴮པᖬޓ

১ṗ⿄ױ⛕Kⷪބࠍ⋯ᚍѭ

৐ⷋ㴮⋯ᚍᖉक़ṣᇆޓ১⡓ጚངὴK௝໛פ㴮᧮↥ᘨ㈉ᚍᚑᧄㄑᄥK῰ೄܺ⼝ብ⼊

⡧ষ⡧㴽ⅵঽ௶㴮ṣᇆޓ১‽ຝބࠍK௝໛פ㴮ࣞᗿⅵ༖ㄑᄡ׏ㄑ׈㕚᪌῰ೄષ㛕ѭ஻

᥹㴮௯⡓ጚངὴᖉक़ᵃױK⋯ᚍפ㴮ᕸ㠥⋯ᚍ׈⺞ᇆ࣊ጞᗿᕧ➅⍷Ⴟ㴮᧮↥ύያ㊉ᧄㄑ

ໝᗭᚑⷝ῰ೄኌႿ㴮஻᥹ⷪױ▾Ჩ௶ۂKᅉ㚢ᕚያ௯׈⺞ᗿ੶ֻݙ᥉⛐㠥ⁱפ㴪㠨ᕧ➅

൑ᇆѬ㠨ᕧ➅⁏ᇆѬۃᕧ➅൑ᇆѬۃᕧ➅⁏ᇆ㴫㴮㊉࡮ᚑⅵㆸKᄥႿ㴮؏༪ᗿ⺀㴮ⷪױ▾

Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆ௯⡓ጚངὴᖉक़ㄑᗨ㛯⋯ᚍפ৐➷၈〽ㄑ༘ѭৈֻᖪ㘿㴮௯

‽ຝᖉक़ᵃױK⋯ᚍפ㴮ᕸ㠥⋯ᚍࣞᗿ׈⺞ᇆ࣊ጞᕧ➅⍷Ⴟ㴮᧮↥ࣞᗿㄑ⚇؂ⷝ῰ೄK

ኌႿ㴮؏஻᥹ⷪױ▾Ჩ௶ۂᅉ㚢௯ֻڈ᥉⛐㠥פ৐➷؏ᚍਏὴⅵㆸKᄥႿ㴮᥉⛐㠥㔩K

၈〽ৢᢪᗿㄑ༘Kሯᄽѭ

,9�௝໛ᕧ➅ᨈ᮴

➷ᕼ㌰ടK⹘㴮㉌㨺㇩⛐ْ৐ْݙKⷪބࠍṣᇆጞᗿݙ㴮൞᛻ᓶᚑৢֻפ௝໛ݙֻ

ᚍ‿‽ֻ❺ѳ⋯ᚍᅉ㚢कѴ㴮ㇹ✤ۯᅣㄑ༚ْᕼK௥㠥ڊᕚ㴮؏ጙᵃ⡧ݞ٫ⅵڷKᢩᢪѭ

஻᥹௝໛פᓶᚑ㠨␻ᕧ➅Kᧄۻ㠨ۃ㴮؏৐➷༖ⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆ‿‽
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㛤ڷK⋯ᚍᅉ㚢ᕚ᛻ѭ

῰ೄኌႿ㚷౎פK∵⎹ⁱࣣߦᚑ༖ֻݙ௝໛פ㴮ᓶᚑᅞṗ⿄ױ⛕Kᧄۻㇹⳬ㈊ѳᅞ

ṗ⿄ױ⛕㛵᧻Ѵᅉ㚢ᐮ⸗㴮⬎ٷ㟺⻽ᅞṗ⿄ױ⛕㴪SRVW�PDWHULDOLVP㴫K৞㈞ᇆѭᶋ✤㈊শ

㇩מ⎹∵غᚨℤὴ௝໛Kᅞṗ⿄ױ⛕ᧄۻ⡧᧮↥Kႜ௿῰ೄኌႿ׾㔩ຝ௯㕚ܤ �)UDQ]HQ

	 0H\HU� ����� (FKDYDUUHQ� �����ѭ׈㈊㴮ৢ׈㚷౎K∵⎹။▾ᚑ⸭ട໽⻽ᇆK▍᛻ѭ

㴮7RUFKHפ⽙K༖ۻᵃᝫ࣌ᘳٷ൞௯ۻ 	 $EXIKHOH ������ℤὴ෰භᮿ㋧㴪ঐ။෰നඃ‽

঺▾Ჩׅᚑㄑ൙K▍᛻㴫ᚍٷ჎ѬⳬᵃѬᕧ➅㴮ޥK༘ວ௯׆‽K༘ວᚍᧄᚨ෰ᦿⷝ׆

㖾⧽ѳ။෰‽➅ѴKሯᄽ௯⋯ᚍפ⼫ᅣㄑ࡮׈ⷌ⒃ᇆᅞᚑጹ׆㖀‹⡘ເ࡟᫻ഭѭᑗ⸏׾㴮

㖾⧽ᚨ෰‽➅Kᧄۻ㇣ᰮᑎॶױ〔　׏᫏㴮ᚨ෰‽➅۶　ߦ׈　⴫ᐱী㴮׏㜢ীᨨৣक़

Kሯᄽ؏ㅋᵃ〕◻ѭৈֻډ∵⎹ࣞᗿ㕚ᖬ❽➛K໽⻽∵⎹㴮'DWDU 	 1LFRVLD ������⺌ᜫ

⛂௝ �� 㴫K❽➛἟　㠨ۂ㉳ᵃ૷ٷ౤௶ጹ௯௶㴪ج౤௶Kョْ໛པ㴮ℤὴⁱョجョݙ

ᘋ㴮⺌ᜫ༖⽙׈פ⺞ᗿጙْጞᗿࡏ⏽㴮࡭ %0,Ꮔᕼ⡧❽➛ᣒ἟㊉ᚍᚑጹᑎॶѭ

ׅ㇋K໽⻽∵⎹ℤὴᕧ➅⡧ⷝ῰ೄኌႿK᥸১㕚ܤ㴮৐ٷ⺀ⁱֻݙ௝໛ᓶᚑ㠨␻ᕧ

➅Kᧄۻ㠨K⹘㴮㉌㨺ߦ׈ᓶᚑ㠨␻ᕧ➅ᚍᄽጙֻ⎍ѳ⋯ᚍ㛵᧻Ѵ㴮ⷝ῰ೄኌႿᅚ৐➷ᚍ

⼫ጙ࡮⎍ֻاᚑѳ⋯ᚍᅉ㚢कѴKױ᫏ኌႿѭ൞᥹ֻ۶㴮ㄑ࡮׈ⷝ῰ೄኌႿK᧮↥ᅚ৐➷

༪ᚍᗿ⋯ᚍפK༚ᕼ㴮✤⋯ᚍפKടᕼ㴪ঐᚑⷝ῰ೄኌႿK᧮↥㴫ܡᚍ༖⋯ᚍפK༚ᕼ

㴪ঐᩎᚑⷝ῰ೄኌႿK᧮↥㴫‿‽ѳⷌ⒃ᇆ㴪QRUPDWLYLW\㴫Ѵ㴮ۯᅣᕸ㠥⋯ᚍࢸ׈⛐㠥㊉ᚑ

⧽ⅵڷKⷪױ▾Ჩ௶ۂᅉ㚢ᕚያѭ௯㇩ᢪKሯᩬ׆㴮৐➷ᚍ༗⡙㠨␻ᕧ➅᧮↥ᧄۻㄑ㠨

K௝໛㴮ᕸ㠥⋯ᚍ׈⺞ᇆ࣊ጞᗿᕧ➅⍷Ⴟ㴮᧮↥㊉ᧄㄑᚑⷝ῰ೄኌႿ㴮஻᥹ⷪױ▾Ჩ௶

ᕧ➅⁏ᇆ㴫㴮৐ۃᕧ➅൑ᇆѬۃ㴪㠨ᕧ➅൑ᇆѬ㠨ᕧ➅⁏ᇆѬפK᥉⛐㠥ৢ׈ᅉ㚢㴮௯ۂ

ᅉ㚢K᥉⛐㠥ۂ௶Ჩ▾ⷪױ㴮פ㴮௯ⷝ῰ೄ㛵᧻ㄑ㠨K⋯ᚍ׾⸏ᚑⅵㆸKᄥႿѭᗭ࡮➷

⁯⿄ᇆᚍਏὴ၈〽ㄑ༘ѭৢᢪ௶㴮㠨␻ᕧ➅᧮↥ᧄۃۻK⋯ᚍࣞפ৐➷஻⋯ᚍפടᕼْ

Kᕧ➅⍷Ⴟㄑۃ㴮ۯᅣ࡮׈ⷝ῰ೄኌႿ✟⡓ᶋㄑട㴮஻᥹׈ⷝ῰ೄኌႿ⼫ጙױا᫏Kኌ
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Ⴟ㴮ㇹ✤‿‽ا⋯ᚍᅉ㚢क㴮ᚋ▄؏ৢᢪ༗⡙ْݙ▾Ჩ௶ۂᅉ㚢ᕚያ௯᥉⛐㠥㔩K၈⁯

ㄑ༘ѭ

����� ༘▍

ᚪ⏺⒁༖ⷪױ▾Ჩ௶ۂᅉ㚢Ѭ᥉⛐㠥Kႜ௿῰ೄኌႿѬⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥

⁯⿄ᇆ㴮ٷ঺ׅ㇋ׄ✟৛⡓௯௝໛׾㔩၈⁯ㇹⳬا⸗⺞ѭ▾㈊ֻ⁫ᐳ⺞㈊ᅞ㴮ᚪ∵⎹㖐

ױ㔩ຝ௯⁯⿄ᇆജ㴮ᚂㇹֻ᥺׾ᅉ㚢৐➷௯᥉⛐㠥ۂ௶Ჩ▾ⷪױ㚱ᚠႜ௿῰ೄኌႿ⡧ا

ᄣႜ௿῰ೄኌႿ〾ⷪױ▾Ჩ௶ۂᅉ㚢ᕚያK᥉⛐㠥㔩׾⁯⿄ᇆ௯ৢ׈௝໛㔩؏ᚑጹৢ׈ѭ

✤௝໛K▾Ჩᨈ᮴Ѭ⾏໩׈௿Ѭ⡓ጚངὴᖉक़঺ᕧ➅ᨈ᮴㊉ᗿⷹ㌬ⷪױ▾Ჩ௶ۂᅉ㚢K

㗤ཎ᥉⁯⿄ᇆK㌮ⷄ஻╫ѭ஻᥹㴮ᚪ∵⎹◁৞ׅ㇋ᑎދ⎹∵اࢲ⸫ஷ㴮࣊ࢸᗿ

ஷ⸫ދ⎹∵ D㴼ѳⷪױ▾Ჩ௶ۂᅉ㚢௯ৢ׈ṣᇆ㴪௝໛▾Ჩᨈ᮴Ѭ⾏໩׈௿Ѭ⡓ጚངὴᖉ

क़঺ᕧ➅ᨈ᮴㴫௝໛㔩ຝ௯၈⁯ѴѬ

ஷ⸫ދ⎹∵ E㴼ѳ᥉⛐㠥׾㔩Kⷝ῰ೄኌႿᧄۻ၈⁯௯ৢ׈ṣᇆK௝໛㔩ຝ௯၈⁯Ѵ㴮ٷ

঺

ஷ⸫ދ⎹∵ F㴼ѳⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆ௯ৢ׈ṣᇆK௝໛㔩ຝ௯၈⁯Ѵѭ
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��� ᇆKうᘋ㔩⼫क़⿄⁯࡭ᅉ㚢঺ۂ௶Ჩ▾ⷪױ

◁ⷪ㈊শKᕼॲႝ׾㔩㴮ב࡟⁚K⡓ᶋ῰ೄ㛵⽹⡧Ẕኌ㊉Ꮑ♶௶௯‿‽⼫क़㴮׈㗭

ቍ߯৛௝᧮↥K῰ೄኌႿ؏㖾׾‿‽⼫मѭ῰ೄኌႿK∵⎹ັ✟ഥ╏௯حॲടႝࣣ༪㔡

ඐ፹࡝῰ೄኌႿKうᘋ㔩∵⎹㴮ٷᐮ╭׈⺞ᗿْݙѬ௝໛㴮௯῰ೄኌႿ⼛㛕ׅKᘋ㔩ᕑ

⼫ѭ௯う௝Kടཎ᥉∵⎹ⁱפ㴮)UDQ]HQ 	 9RJO ������ ௯ᬒ⩍࡟ὸ �� ᣜう׏௝໛㴮ݙ

���� ࣏ ���� ႝK∵⎹פℤὴ㴮࡟ὸK῰ೄኌႿਏὴ׆ࢲ㖀K〕षѭৈֻډ∵⎹ࣞℤὴ

௝໛ࣞᗿᩎᚑ㇩ᢪKὴ࡝௝໛K῰ೄኌႿᚍ㖾௝໛⼫ᅣ໩ⵅ✤ጙ㔖㴮ঽⷪ㠨ᕎ࡝␻ᕎפ

⽙ѭৢᘋ㴮⹙∵⎹؏ℤὴٷ⛂௝ᵃ㝪K໩ⵅ௝໛פ㴮㖾⧽ᘋ㔩K⼫म㴮ْݙK໩ᚑ⍷Ⴟ

৐➷㔡ඐ⼫ᅣᧄㄑ׈㌮ⷄ㴮஻ᵃᧄㄑ׈໩ᚑKْ؏㔡ඐ༖῰ೄངὴ㕚ᆂKኌႿ �6XPPHUV

	 9DQ+HXYHOHQ� �����ѭ৐ⷋ㴮῰ೄኌႿ⼛㛕ⅵ㕚K∵⎹㗿ⷄടग✝㌰ᘋ㔩ጹၱ۶Kᕑ

⼫ѭ׈㈊㴮῰ೄኌႿKうᘋ㔩∵⎹ⁱפ㴮ᐮ⸗㗤ཎ᥉⁯⿄ᇆ⡧ᘋ⼫क़K∵⎹ᚂᵃ⍰༚㴮

஻᥹㗡ᶋᚑ 6XPPHUV 	 9DQ+HXYHOHQ ������ ␻ᐮ⎹ⷪ໶௝໛㔩⁯⿄ᇆうᘋ㔩K⼫क़㴮

うᘋ㔩⼫क़٢ᶋⅵⁱ׾ो৸᥉⛐㠥⡧௝໛⁯⿄ᇆK㗤ཎ᥉⁯⿄ᇆפ༖ᖬύ⺞ᜅᡰ⁚ັڽ

ᚑ㖃ѭ

ᚪ∵⎹ࢸᛱ⾫ᖒK⺌ᜫᘋ㔩ᅨ ���� ႝᬒ⩍⡘ ���� ႝ㴮ࣣᅞࡨᣜうاॲႝ־Kᘋ

㔩ѭ௯㇩༐ㆸحॲႝKᚠ㔩㴮࡟ὸ⋯ᚍ׈ᖨ௶‿‽ᕑ⼫㴮✤࡟ὸक़ᗿㇰጙ၆ഥ⼫क़Kױ

஻ֻ׾ѭ᝟ᔉ࡟ὸक़Kύ⺞ⷪ㩏㴮࡟ὸक़ເ࡟௶ᕑ⼫௝໛㔩Kسम਺⾤ᗭ㕚ٷܤ঺ْݞ

K‽᫉㴮ູٵ⳽⧽⸭ടᗈၳⳬᵃⁱפोᎬ▾ᲩѬ⾫⸕Ѭ‽ኌѬ፩⳰Ѭうᖉक़⳷⏂਺ࡣ᧮

⋯ᚍ␻৛ݙ㘿১K㈻⁚㴪ERUGHUV㴫ᗨ㛯௶᫻ഭ㴮㌲㐢Ѭ઱੠Ѭ፩⳰Ѭ⾫⸕㴮ጞᗿẍ⚦Ѭ

ᧂ੠␻➷ໝᗭ௶う　௝⁚ �%HFN� ����� 6WHJHU� �����ѭ࡟ὸक़ᗿֻݙᬒ⩍ട⎍ৢ׈㘿১

K㈊⍷㴮⤂ᅨ▾Ჩ㘿১۶Ↄ㴮⾤ᗭ⡧㌲ⱘK࡟ὸक़ᚍᗿᚋᵃ㕚㑚K㉸ࢸѭৢ׈K௝໛㇢

㈊⡓⁌⾤ᗭѬ༑ᠯक़Ѭ␄Ḱٷ঺⍗፩Kڿߘ⡧ℤང㴮ֻغ㴪௝໛㴫ᅣٷጙख௶ᆜ㇯╳⎡
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⡧ ������␸K⾫ᖒѭ

༖௝໛۶᮰ㇹⳬ⒟㈪ᅞ㴮࡭㜵⡓܉⼫㚨K㈬ᰍ㉸ࣞډᐭি⳽࣍ࣄ㖐Kᖪᄋ㴮༐ᚑ㈬

ᰍKⷪ໶㠥ᅨᢪᚪ࣍פশ㴮ᢪᚪ࣍㖐K᫏⍷൞௤ ���ѭ௯ጙ።࣍㖐⡓܉⼫㚨ᚑ⚇ᰍKⷪ໶

㠥ᅞ㴮␨ص᪈⾫ᖒ⡧␨־᪈⾫ᖒ׆ࣱ࣊ࢸ ������⡧ ������␸௝໛ƚْݙK⾫ᖒѭᚋᅞ㴮

ᚪ∵⎹ࡺ༐῰ೄኌႿ㛕㚨ஹ⑅ѳ٫࡭ѴKⷪ໶㠥ㇹⳬ㈊᳀ᅞ㴮ࡠ᪈⾫ᖒ৛⡓ࣱ׆ ������

঺ٷ ������␸⾫ᖒ㴮מᡰጙᚪ∵⎹Kࢸᛱᢪᚪѭᚪ∵⎹ࢸᛱᢪᚪ׾৛ݙ௝໛⺌ᜫႝډ⡧

ᢪᚪᕼ㌰൞⳽ ���ጹ⋭ѭ

��
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⳽ ���� ৛௝ᢪᚪᕼ

␨ص᪈㴪���������㴫 ␨־᪈㴪���������㴫

௝໛ৣ⎐ ⺌ᜫႝډ ᢪᚪᕼ ⺌ᜫႝډ ᢪᚪᕼ

ഥ᪡ᫀ
ᲈᫀ ���� ���� ���� ����
ᫀؼ
ᗈᚪ ���� ��� ���� ���
ঀ㚈 ���� ���� ���� ����
௝פ ���� ���� ���� ����
঍༱ ���� ��� ���� ����
㝸۶ⷃؼ ���� ���� ���� ����
᪓௝ ���� ���� ���� ����
　ঀ ���� ���� ���� ����
╏ᗉ ���� ���� ���� ����
௪✽࡭ ���� ���� ���� ����
⿒ᘨबᖣ ���� ��� ���� ���
ᖣ⚹ܦ ���� ���� ���� ����
ᥫᫀ
ᵍࡋ⭘ ���� ��� ���� ���
ಬḺ◎ؼ ���� ���� ���� ���
⚹㝸༱ؼ ���� ���� ���� ���
ᅹ௝ ���� ���� ���� ����
⥜⭘ ���� ��� ���� ����
㘼ᫀ
ؼᧄ╭ڒ ���� ���� ���� ����
⛂ᫀ
गᎿഥ ���� ���� ���� ����
⛂௝ ���� ���� ���� ����
೜ⷃੱ ���� ���� ���� ����
‎௶㝸᎘ ���� ��� ���� ���
ᘳ࣌ ���� ��� ���� ���
ؼᧄݷੱ ���� ���� ���� ����
၍ⷃ ���� ���� ���� ����
1RWH� ␨ص᪈☺ᢪᚪᕼᵃ ������ْѭ␨־᪈☺ᢪᚪᕼᵃ ������ْѭ
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௤ ���� ᢪᚪ࣍㖐᫏⍷௤

��� ᛱ⑆⁩⡧⍷Ⴓࢸ

ᚑ㓳ᖬᚪ∵⎹Kύ⺞ᜅᡰᵃݙ㠥㔆࿨ᖬ᥉⛐㠥㴮ࡺ׏㔆࿨ᖬৢ׈ᘋ㔩⡧௝໛K၂ᄋ

ᠼᆣ∵⎹㴮⤂׈ᐭিട㖭ཎKᖪᄋㇹⳬࢸᛱ㴮༐ᚍ㈑ঽֻ⢀◰ᇆ㇌ᦂᢩతפ㴮∵⎹ݙ㠥

㗿ⅵسἄ⏳໊ދ׾វچ㴮ㇹ✤༗⡙ᢩతKࢸᛱ▍᛻ࢲὴޓ⹻ѭ஻᥹㴮ᚪ∵⎹K܉⼫㚨ᵃ

ട㖭ཎ㈾ㄷ㇌ᦂ㴪KLHUDUFKLFDO⁃ۯ㴮ᕘ࣊㛤ࡠ ORJLVWLF UHJUHVVLRQ㴫ᢩత۶ㇹⳬࢸᛱ㴮ஹ

⑅ᚪ∵⎹Kݙࡤ∵⎹ષ㛕ѭ

ᵃاᅞ♶ᕦ㇋KⓅ᰾⡧᭘ᘪ㴮ᚪ∵⎹༐ࡉ༖㈾ㄷ㇌ᦂK㌮ⷄᠼᆣ⡧⁃⹷ㇹⳬ໊⛕ѭ
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㈾ㄷ㇌ᦂֻ⢀ၳ⁃K⳽⋭ᖪᄋ൞ᄋ㴪���㴫㴼

OQ
(PAi

PBi

)
= β0 + β1(X1) + β2(X2) + · · ·+ βk(Xk) �����

௯᥹ᢩతפ㴮܉⼫㚨ࢸࡨᵃ $ 㛤࣊⡧ % 㛤ࡠ࣊⎍㴮ٷמ㛤࣊ % ᵃষ✝▆ѭPAi ⡧

PBiݙ⳽ٵ࣊ࢸ㠥 iཔᖬ㛤࣊ A⡧㛤࣊ B Kᣒ἟ѭ஻᥹ PA�PB �ѭPAi
PBi
㠥ݙ⳽ٵࣞ iཔ

ᖬ㛤࣊ A⡧㛤࣊ BKᣒ἟׾ጙᕥᧄ㴪RGGV㴫ѭ✤ OQ
(

PAi
PBi

)
ࣞᵃ ORJLW㴮ٵ⳽Kᗿি༖ᕼᅞ

Kጙᕥᧄ㴪ঐ OQ�RGGV�㴫ѭᑗ⸏׾㴮ORJLW OQ�RGGV� OQ
(

PAi
PBi

)
ѭৈജ㴮஻㈾ㄷ㇌ᦂK⹻၈

㚨㴪HUURU WHUP㴫׈מ␤৞ၳኌڿࢸK໊ދវچ㴮؏ৢ߈࡮׈⿄K⼫⁯ᕼ㴪KRPRJHQHRXV

YDULDQFH㴫㴮஻᥹௯ֻ⢀K㈾ㄷ㇌ᦂᢩతጞᗿട㖭ཎ㈾ㄷ㇌ᦂפK␨ֻཎ᥉ᢩతפ㴮⹻၈

㚨ᗿֻݙ▜໊Kᕼބ㴮׈מ�㔡ᕔگ⸔㴮஻᥹؏৐ٷ⷏ᵃᢩతפᩎᚑ⹻၈㚨 �5DXGHQEXVK

	 %U\N� �����ѭ

ᚪᖉᐭ⁃Kᗿׄ㖭ཎK㈾ㄷ㇌ᦂᢩᄋ㴮ᵃْݙ㴪LQGLYLGXDO㴫㔆࿨ᖬᘋ㔩㴪WLPH�

FRXQWU\㴫㔆࿨ᖬ௝໛㴪FRXQWU\㴫ᢩ׾ᄋ㴮ᚪ∵⎹܉ᶭ∵⎹ષ㛕ٷ঺ࢸᛱ㈾ㄷK㚩Ⴓᄀ

ᡰاᕼᢩݙత㴮�ᚋᅞKເᕸᢩత൞׆㴼

�㈾ㄷ㇌ᦂפ༐㖾ᣒ㚨▜໊ᵃ π2

3 ѭ
�ᚪ∵⎹ ��� 㝪ࡉᄀ⏳౤᮴ᢩత㴮ߦᖬ␨ֻཎ᥉ग࡝ 6(6 ⼫㚨Ѭ⡧ᐲࣔ⼫㚨㴮מ㔡ᕔᅞࡠཎጫ〽㚨׾

㖾ᣒ㚨گ⸔㴮᥹ᢩతᅣࡉٷ᣻㟺∵⎹ދ⸫ֻѭᐱ⧽㴮���ᚪ∵⎹ᖬ␨حཎ᥉פग࡝ WLPHKᘋ㔩⼫㚨㴮מ㔡
ᕔ␨حཎ᥉㖾ᣒ㚨گ׾⸔㴮ڽ஻ᢩతᶀ᩽㚩گ࣌⸔㴮ᕘࡉ༐␨حཎ᥉׾㖾ᣒ㚨㕚㔠گ⸔ѭḺᅞ㴮ᚪ∵⎹܉
Ⴓ༐৛ދ⎹∵ݙ⸫ጹ༖ያܤ׾࣏ᕼጞ⼫㚨܉Ⴓगᢩ࡝తጞ༐࡭㔡ᕔگ⸔ѭפ࡭㴮��� ᵃ᣻㟺∵⎹ح⸫ދ⡧
ׄ㴮ᚪ∵⎹༐ދ⸫ጹ༖ያ׾࣏㖾ᣒ㚨ᖬᢩతפ㔡ᕔگ⸔㴪ν10jѬν20j ⡘ ν70j㴫㴮מ༐ຝ௯⼫⁯✟ᖬֻ׆㖭
᦬ᢩతפ◎Ꮑ㔡ᕔ㴮׈ຝ௯⼫⁯✟ࣞᕑᵃ㕚㔠گ⸔㴮࣌ٷᅞ♶ᢩతKگ⸔⡧ᄀᢩѭ஻᥹㴮ᚪ∵⎹௯ㇹⳬگ
⸔ᅞ㴮༐⁏ᇆ㠨ᕧ➅⡧൑ᇆۃᕧ➅ࡠ᥉⛐㠥⡧ষ✝▆׾㔩Kႜ௿῰㘻ኌႿ၈⁯㴮ٷ঺ׄݙ᥉⛐㠥௯ⷪױ▾
Ჩ௶ۂᅉ㚢ᕚያׅK⁯⿄ᇆ㴮௯௝໛׾㔩ᗿ৳ຝ௯⼫׾⁯㖾ᣒ㚨㕚㔠گ⸔ ᗿ࣊ࢸ� ν20jѬν30jѬν50jѬν60j
⡧ ν70j�ѭ㖾ᅞ㴮���ࡺᖬ㖾ᣒ㚨ᚑ⼫⁯⭴ग࡝௝໛ཎ᥉ⷹ㌬⼫஻㴮ٷㇹⳬ∵⎹ދ⸫ஷK᣻㟺ѭᚋᅞ㴮ፄ ���
㔡ᕔٵ⳽㖾ᘋ㔩⼫म׾௝໛㔩⁯⿄ᇆK㖾ᣒ㚨㴪ν11jѬν21j ⡘ ν71j㴫㴮ৢמᢪᵃᢩاతKگ⸔⡧ᄀᢩ㴮༐
ᚑ⼫⁯✟׆⁠㴮ᩎᚑKࣞ㕚㔠㴪ᕘᚋᅞো׆⁠ ν11jѬν21j㴫㴮ㇹ✤ເᕸ᣻㟺∵⎹ࡤ⸫ދѭᚋᅞ⊘⏳׾ເᕸࢸ
ᛱᢩత൞ᄋ ���ѭ
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ཎ᥉ֻ㴪OHYHO��㴮ْݙཎ᥉㴫㴼

OQ
(P1itj

P0itj

)
=β0tj + β1tj(6(6itj) + β2tj(0+itj) + β3tj()/itj) + β4tj()+itj)

+ β5tj(6(6 ∗0+)itj + β6tj(6(6 ∗ )/)itj + β7tj(6(6 ∗ )+)itj

+
12∑

k=8

βktjCkitj ����D�

ཎ᥉ح㴪OHYHO��㴮ᘋ㔩ƚ௝໛ཎ᥉㴫㴼

β0tj = γ00j + γ01j('8
′

tj + γ02j*'3
′

tj + γ03jWLPHtj + u0tj

β1tj = γ10j + γ11jWLPHtj, β2tj = γ20j + γ21jWLPHtj

β3tj = γ30j + γ31jWLPHtj, β4tj = γ40j + γ41jWLPHtj

β5tj = γ50j + γ51jWLPHtj, β6tj = γ60j + γ61jWLPHtj

β7tj = γ70j + γ71jWLPHtj, βktj = γk0j, k = 8, · · · , 12 ����E�
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ཎ᥉ׄ㴪OHYHO��㴮௝໛ཎ᥉㴫㴼

γ00j = δ000 + δ001*'3j + δ002('8j + v00j, γ01j = δ010, γ02j = δ020, γ03j = δ030

γ10j = δ100 + δ101*'3j + δ102('8j + δ103*,1,j + v10j, γ11j = δ110 + v11j

γ20j = δ200, γ21j = δ210 + v21j

γ30j = δ300, γ31j = δ310

γ40j = δ400 + δ401*,1,j + v40j, γ41j = δ410

γ50j = δ500, γ51j = δ510

γ60j = δ600, γ61j = δ610

γ70j = δ700, γ71j = δ710

γk0j = δk00, k = 8, · · · , 12 ����F�
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ᕸ৞ׄݙཎ᥉Kᕸ৞ᢩత㴪FRPELQHG PRGHO㴫㴼

OQ
(P1itj

P0itj

)
=[(δ000 + δ001*'3j + δ002('8j + v00j)

+ (δ010('8
′

tj) + (δ020*'3
′

tj) + (δ030WLPHtj) + u0tj]

+ [(δ100 + δ101*'3j + δ102('8j + δ103*,1,j + v10j)

+ (δ110 + v11j) ∗ WLPHtj] ∗ 6(6itj

+ [(δ200) + (δ210 + v21j) ∗ WLPHtj)] ∗0+itj

+ [(δ300) + (δ310WLPHtj)] ∗ )/itj

+ [(δ400 + δ401*,1,j + v40j) + (δ410WLPHtj)] ∗ )+itj

+ [(δ500) + (δ510WLPHtj)] ∗ (6(6 ∗0+)itj

+ [(δ600) + (δ610WLPHtj)] ∗ (6(6 ∗ )/)itj

+ [(δ700) + (δ710WLPHtj)] ∗ (6(6 ∗ )+)itj

+
12∑

k=8

δk00Ckitj �����

௯ׅ㇋ᖪ⍷ᄋפ㴮ཎ᥉ֻᵃْݙཎ᥉㴮ཎ᥉حᵃᘋ㔩ƚ௝໛ཎ᥉㴮ཎ᥉ׄᵃ௝໛ཎ

᥉㴮iٵ⳽ⷪ໶㠥㴮tٵ⳽ᘋ㔩㴪᪈᥉㴫㴮j ௝໛ѭP0itj⳽ٵ ⳽ٵ j ௝ tᘋ㔩ⷪ׾໶㠥 iཔ

ᖬѳⷝ῰ೄኌႿѴ㛤࣊ᵃ � Kᣒ἟㴮P1itj ᵃ࣊པᖬѳⷝ῰ೄኌႿѴ㛤⳽ٵࣞ � Kᣒ἟ѭ

OQ
(

P1itj

P0itj

)
௯௝໛⳽ٵࣞ jtᘋ㔩׆Kⷪ໶㠥 iⷝ῰ೄኌႿK ORJLW㴽6(6itj ௝໛⳽ٵ j ᘋ

㔩 tݙ׆㠥 iKⷪױ▾Ჩ௶ۂ㴪VXEMHFWLYH HFRQRPLF VWDWXV㴫㴽0+itjѬ)/itjѬ)+itj Ⴓ܉

ݙ᥉⛐㠥ጹ‿‽Kׄ࣊ᕧ➅൑ᇆѬ㠨ᕧ➅൑ᇆK⭷ᔖ⼫㚨㴮ᵃஷ㛤ۃ㠨ᕧ➅⁏ᇆѬ⳽ٵ

⭷ᔖ⼫㚨㴮ۃפ࡭ᕧ➅⁏ᇆᵃষ✝▆ѭ(6(6 ∗0+)itjѬ(6(6 ∗ )/)itjѬ(6(6 ∗ )+)itj ࣞ

ᵃْݙ▾Ჩ௶࣊ࢸۂ⡧㠨ᕧ➅⁏ᇆѬۃᕧ➅൑ᇆѬ㠨ᕧ➅൑ᇆׄݙ⭷ᔖ⼫㚨Kۑسف⁃
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㚨ѭCkitj פ࡭ཎ᥉ᐲࣔ⼫㚨㴮ْݙKࣞᗿጹᚑ⳽ٵ k = 8, 9 · · · , 12㴮⳽⋭☺ࡨᚑݙݙص

ْཎ᥉ᐲࣔ⼫㚨㴮܉Ⴓᵃႝ㪱Ѭႝ㪱ႜᖪѬޥⷪױ჎Ѭ෰භẔኌٷ঺໇ᕧܾڀѭ

௯␨حཎ᥉פ㴮('8′
tj ᵃ௯ᘋ㔩 tᘋ௝໛ j Kᕧ➅ᨈ᮴㗬௿၈⼫㚨㴪ㅋᑗ⼫㚨㴮൞

ᄋ ���E㴫㴮ᵃ௝໛ཎ᥉ᐲࣔ⼫㚨㴽*'3′tj ࣞᗿ▾Ჩᨈ᮴㗬௿၈⼫㚨㴮ৢཔ௝໛ཎ᥉ᐲࣔ

⼫㚨㴽WLPHtj ᵃᘋ㔩K⭷ᔖ⼫㚨㴮᥹⼫㚨ᵃ⇰ⷹうᘋ㔩⼫क़K܉ᔉѭৈജ㴮௯␨ׄཎ᥉

㴮*'3jѬ('8jѬ*,1,jפ ঺ٷ 6HOI([Sj Ⴓᵃ௝໛܉ j ➅᪈⾫ᖒK▾Ჩᨈ᮴ႜ௿Ѭᕧࡠ

ᨈ᮴ႜ௿Ѭ⾏໩၈〽ႜ௿ٷ঺⡓ጚᖉक़ངὴႜ௿⼫㚨㴪ㅋᑗ⼫㚨㴮൞ᄋ ���D㴫ѭᚪ∵⎹௝

໛ཎ᥉Kᢪᚪᕼ㌰ߦᚑ ��௝㴮஻᥹௯௝໛ཎ᥉ⷹ㌬⼫஻K㉸ࢸ㴮ᗿᐭ⁃ㄴ᫏ᕔ࡝Kᖪᄋ

ㇹⳬگ⸔㴮ᄋ ���⡧ K⺀ᗨѭۻ௿ᵃ׈௝໛⾏໩ٷᗿܡ���

㌻༖ᧀֻݙ∵⎹ષ㛕⡧∵⎹ދ⸫ጹ༖ያK᣻㟺ܤᕼ㴮ᚪᖉ༐௯׆ٷK࡞ᖉㇹⳬᚂᵃ

⹚ⅢK⺀ᗨ⡧١╻ѭ

����� ༖῰ೄኌႿKᅉ㚢ۂ௶Ჩ▾ⷪױ

ᚪ∵⎹K␨ֻݙ∵⎹ષ㛕ᵃѳⷪױْݙ▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢㕚ܤᵃۊ㵁Ѵ✤

ᵃஹያ᥹ֻષ㛕㴮ᚪ∵⎹ᄀ⏳ދ⎹∵ا⸫ֻ㴼ѳⷪױ▾Ჩ௶ۂㄑ㠨✟ᚍᧄㄑߡ১ⷝ῰ೄኌ

ႿѴѭ㌻༖᥹ֻ∵⎹ષ㛕⡧∵⎹ދ⸫㴮⤂ܤᕼ δ100࡮ᚑ▦⸔ׅ㛯⧽ᇆ㴮ܤ׏ᕼᵃ᥸㴮㉌㨺

ᕉ࣏ഡᅣ➷؏ֻ⸫ދ㴮᥹ᘋܤ㔩ຝ௯⧽᥸১Kᅉ㚢㕚׾⡧῰ೄኌႿۂ௶Ჩ▾ْݙ⳽ٵܡ

Ꮑѭ

����� ༖῰ೄኌႿᅉ㚢K᥉⛐㠥⁯⿄ᇆۂ௶Ჩ▾ْݙⷪױ

ᐱ⧽㴮ᵃஹ⑅␨ݙح∵⎹ષ㛕㴮ঐѳⷪױ▾Ჩ௶ۂᅉ㚢ᗿ৳ຝ௯᥉⛐㠥⁯⿄ᇆ㵁Ѵᚪ

∵⎹ᄀ⏳ࡠا㚨∵⎹ދ⸫㴮࣊ࢸᵃދ⸫ �D㴼ѳ᥉⛐㠥׾㔩ⷝ῰ೄኌႿKᧄۻຝᚑ၈⁯㴮׏

⁌㠨⡘܉ۃႳᵃ㠨ᕧ➅൑ᇆѬ㠨ᕧ➅⁏ᇆѬۃᕧ➅൑ᇆ⡧ۃᕧ➅⁏ᇆѴٷ঺ދ⸫ �E㴼ѳױ
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ⷪ▾Ჩ௶ۂᅉ㚢ຝ௯᥉⛐㠥⁯⿄ᇆ㴮פ࡭㠨ᕧ➅൑ᇆKᅉ㚢ᕚያᵃᚋᄥ㴮࡭᥉܉Ⴓᵃ㠨

ᕧ➅⁏ᇆѬۃᕧ➅൑ᇆ⡧ۃᕧ➅⁏ᇆѴѭ᥹ᘋܤᕼ δ200Ѭδ300 ঺ δ400 Kᗿ㠨ᕧ⳽ٵ࣊ࢸ

➅⁏ᇆѬۃᕧ➅൑ᇆٷ঺㠨ᕧ➅൑ᇆ㴮ⅵ༖ᖬۃᕧ➅⁏ᇆ௯ႜ௿῰ೄኌႿ ORJLW K၈⁯㴮

㔩Kႜ௿῰ೄኌႿຝᚑ၈⁯ѭ׾᥉⛐㠥ݙஷ⳽ٵᚑ▦⸔ׅK㛯⧽ᇆ㴮ঐ࡮ᕼܤݙֻۊڈ⤂

ৢᘋ㴮⤂ܤᕼKഥ༘܉Ⴓᵃ㠨ᕧ➅൑ᇆѬ㠨ᕧ➅⁏ᇆٷ঺ۃᕧ➅൑ᇆ㴮ࣞދ⸫ �D⼫ᅣ࣏

∵⎹▍᛻KᕉᏁѭৈജ㴮㌻༖ދ⸫ �E㴮ܤᕼ δ500Ѭδ600 ঺ٷ δ700 ৛⡓⳽⋭Kᗿْݙ▾Ჩ

࡮ᕼܤֻڈ⤂㚨㴮஻᥹⁃ۑسف㔩K׾঺㠨ᕧ➅൑ᇆٷᕧ➅൑ᇆۃ⡧㠨ᕧ➅⁏ᇆѬۂ௶

▦⸔㛯⧽ᇆ㴮ঐْݙ⳽ٵ▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢ᕚያຝ௯᥉⛐㠥K⁯⿄ᇆ㴮ৢ׏ᢪ

⸫ދᕧ➅൑ᇆ㴮ࣞۃ঺ٷႳᵃ㠨ᕧ➅൑ᇆѬ㠨ᕧ➅⁏ᇆ܉ᕼKഥ༘ܤ⤂௶ �E؏➷ഡᅣ࣏

∵⎹▍᛻KᕉᏁѭ

����� ⁯᥉⛐㠥⁯⿄ᇆK௝໛㔩K၈׾ᅉ㚢ۂ௶Ჩ▾ⷪױ

ᚪ∵⎹␨ׄݙ∵⎹ષ㛕ᵃѳⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆᗿ৳ᚑ௝໛㔩׾၈

⁯㵁Ѵৢᢪ௶㴮ᚪ∵⎹ᑎދ⎹∵ݙׄاࢲ⸫㴮࣊ࢸᗿދ⸫ �D㴼ѳⷪױ▾Ჩ௶ۂᅉ㚢௯ৢ׈

௝໛㔩ຝ௯၈⁯ѴѬދ⸫ �E㴼ѳ᥉⛐㠥㔩Kⷝ῰ೄኌႿᧄۻ၈⁯௯ৢ׈௝໛㔩ຝ௯၈⁯Ѵ

঺ދ⸫ �F㴼ѳⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆ௯ৢ׈௝໛㔩ຝ௯၈⁯Ѵѭ㝪ࡉ㴮␨ׄཎ

᥉K㖾ᣒ㚨 ν10j ᗿދ⸫ �D ጹ༖ያKܤᕼ㴮⤂⹙㖾ᣒ㚨K⼫⁯ᕼᕚ᛻گ⸔ᵃ㛯⧽㴮ঐٵ

⳽ঐܡगا࡝௝໛ཎ᥉Kⷹ㌬⼫஻㴮௝໛׾㔩௯ْݙ▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢ᕚ᛻ׅ

٢⡪ຝ௯၈⁯㴮᥹ᘋދ⸫ �D ؏ᅣ࣏ᕉᏁѭᐱ⧽㴮ν40j ࣞᗿދ⸫ �E ጹ༖ያKܤᕼ㴮⤂᥹

㔩௯㠨ᕧ➅⁏ᇆ⡧׾௝໛ཎ᥉⼫㚨Kⷹ㌬㈊ᅞ㴮௝໛ৢ׈௯▾㈊ܡᕼᵃ㛯⧽㴮⳽⋭ঐܤ

⸫ދ㔩Kႜ௿῰ೄኌႿ٢⡪ຝ௯၈⁯㴮᥹ᘋ׾ᕧ➅⁏ᇆۃ �Eᅣ࣏ᕉᏁѭᚋᅞ㴮㕚ᖬދ⸫

�FK㉸ࢸ㴮஻ᚪ∵⎹ࣣࡉ༖㖾ᣒ㚨K⼫⁯ᕼפ⸔گ။▾ℤὴⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥

⁯⿄ᇆ௯௝໛׾㔩׈ຝ௯၈⁯㴮✤ᵃاᅞ♶ᢩతKگ⸔㈪ᓻ༐⹙㖾ᣒ㚨㕚㔠گ⸔㴮஻᥹

��
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௯ເᕸᢩతמפᚨᚑ༖᥹㖾ᣒ㚨ㇹⳬگ⸔㴮ᕘދ⸫ �F໽㖶ׅᗿᚨী࣏ᕉᏁދ⎹∵׾⸫ѭ

����� ௝໛▾Ჩᨈ᮴Ѭ⾏໩׈௿Ѭ⡓ጚངὴᖉक़঺ᕧ➅ᨈ᮴Kⷹ㌬

ᚪ∵⎹K␨ஷݙ∵⎹ષ㛕ᵃѳ௝໛K▾Ჩᨈ᮴Ѭ⾏໩׈௿Ѭᕧ➅ᨈ᮴⡧⡓ጚངὴᖉ

क़ᗿ৳৐ⷹٷ㌬᥉⛐㠥⁯⿄ᇆ௯௝໛׾㔩K၈⁯㵁Ѵ㌻༖᥹∵⎹ષ㛕㴮ᚪ∵⎹▍৞ஷ㚨௝

໛ཎ᥉ṣᇆᑎׄاࢲ㚨∵⎹ދ⸫㴮࣊ࢸᵃ∵⎹ދ⸫ �D㴼ѳⷪױ▾Ჩ௶ۂᅉ㚢௯ৢ׈ṣᇆ

㴪௝໛▾Ჩᨈ᮴Ѭ⾏໩׈௿Ѭ⡓ጚངὴᖉक़঺ᕧ➅ᨈ᮴㴫௝໛㔩ຝ௯၈⁯ѴѬ�E㴼ѳ᥉⛐㠥

ṣᇆK௝໛㔩ຝ௯၈⁯Ѵ঺ৢ׈၈⁯௯ۻ㔩Kⷝ῰ೄኌႿᧄ׾ �F㴼ѳⷪױ▾Ჩ௶ۂᅉ㚢

K᥉⛐㠥⁯⿄ᇆ௯ৢ׈ṣᇆK௝໛㔩ຝ௯၈⁯Ѵѭ᥹⭴ᚪ∵⎹ٷߦᄋ ۻ⒃K⁃ۯጹפ���

ƚ௝໛⾏໩׈௿۶ㇹⳬ١╻ѭ㝪ࡉ㕚ᖬދ⸫ �D㴮⤂ δ103 ᚑ▦⸔ׅK㛯⧽ᇆ㴮㉌㨺ٵ⳽௝

໛⾏໩׈௿᥹ⷹ㌬⼫㚨➷ഡ⺀ᗨْݙ▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢ᕚ᛻௯௝໛׾㔩K၈⁯ѭ

ᐱ⧽㴮㕚ᖬދ⸫ �E⤂ܤᕼ δ401ᚑ㛯⧽㴮㉌㨺௝໛⾏໩׈௿༖൑ᇆ㠨ᕧ➅⡧⁏ᇆۃᕧ➅⛐

㠥׾㔩ႜ௿῰ೄኌႿK၈⁯㴮௯ৢ׈௝໛㔩ຝ௯၈࡮⁯ᚑⷹ㌬कѭᚋᅞ㴮⁌ᖬㇹ࡝ເᕸ

ᢩతࣣKᢩతگ⸔▍᛻။㛯⋭㴮㖾ᣒ㚨Kگ⸔▍᛻׈מ㛯⧽㴮كঐⷪױ▾Ჩ௶ۂᅉ㚢K

᥉⛐㠥⁯⿄ᇆ௯௝໛㔩׈ຝ௯၈⁯㴮஻᥹ދ⸫ �F໽㖶ׅᵃᗆ׈ጙ⏳؏ᶀ㗿㟺⻽ދ׾⸫ѭ

����� うᘋ㔩⼫क़׾ᅉ㚢K⁯⿄ᇆۂ௶Ჩ▾ⷪױ

㌻༖␨ݙص∵⎹ષ㛕㴮ঐѳⷪױ▾Ჩ௶ۂᅉ㚢঺࡭᥉⛐㠥⁯⿄ᇆᗿ৳ᚍ㖾ᘋ㔩ᕑ

⼫㵁Ѵᚪ∵⎹ৢᢪᄀ⏳اടދݙ⸫ㇹⳬ㟺⻽㴮ो৸ދ⸫ �D㴼ѳⷪױ▾Ჩ௶ۂᅉ㚢ᚑうᘋ㔩

K⼫क़ѴѬ�E㴼ѳ᥉⛐㠥׾㔩ⷝ῰ೄኌႿᧄۻK၈⁯ᚑうᘋ㔩K⼫क़Ѵ⡧ �F㴼ѳⷪױ▾Ჩ

ދ⎹∵㴮㌻༖ࡉᅉ㚢K᥉⛐㠥⁯⿄ᇆ㴮㖾ᘋ㔩ਏὴ〕⁯Ѭጞ〕ৢጞᏁႜKὴ⽙Ѵѭ㝪ۂ௶

⸫ �D㴮⤂ δ110 ༖῰ೄኌႿKᅉ㚢ᕚያ௯ۂ௶Ჩ▾ْݙKᗿ⳽ٵᕼܤ㛯⧽ᇆ㴮ࣞ᥹⸔▦࡮

⸫ދ⎹∵ᅉ㚢ᕚያຝ௯うᘋ㔩⼫क़ѭᐱ⧽༖ۂ௶Ჩ▾ⷪױঐك᪈ᘋ㔩㩏ຝ௯၈⁯㴮ࡠ �E
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K㟺⻽㴮δ210Ѭδ310 ⡧ δ410 ᕧ➅൑ᇆ঺㠨ᕧ➅൑ᇆⅵ༖ᖬۃKᗿ㠨ᕧ➅⁏ᇆѬ⋬⳽࣊ࢸ

⛐᥉⳽ٵᕼ㛯⧽㴮ঐܤݙֻۊڈ⤂၈⁯㴮׾᪈ᘋ㔩㩏ࡠᕧ➅⁏ᇆ௯ႜ௿῰ೄኌႿׅKۃ

㠥׾㔩௯ႜ௿῰ೄኌႿׅຝ௯うᘋ㔩Kᕑ⼫㴮∵⎹ދ⸫ �E஻᥹ᅣ࣏ᕉᏁѭᐱ⧽㕚ᖬ∵⎹

⸫ދ �F㴮δ510Ѭδ610 ⡧ δ710 ৛⡓⳽⋭ⷪױ▾Ჩ௶ۂᅉ㚢௯ৢ׈᥉⛐㠥׾㔩K၈⁯㴮௯ࡠ

ᅉ㚢K᥉⛐㠥⁯⿄ᇆ௯うۂ௶Ჩ▾ⷪױ⳽ٵܡ⧼㛯׏ᕼᵃ᥸ܤ⤂㴮᥹ᘋৢ׈׾ᘋ㔩㩏ݙ

ᘋ㔩ׅ၈⁯ᔝഥ㴽ৢύ⤂ᵃ⾉׏㛯⧽ࣞⷪױ⳽ٵ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆ௯うᘋ㔩

ׅ၈⁯☫༘㴽⤂࡮׈㛯⧽ᇆ㴮ࣞ⳽⋭ⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆ௯うᘋ㔩ׅ׈ຝ

௯ᗨ㛯⼫क़㴮ᵃᏁႜKὴ⽙ѭ

����� うᘋ㔩⼫क़௯௝໛㔩K၈⁯

ᚋᅞ㴮㌻༖␨ݙࡤ∵⎹ષ㛕㴮ঐѳⷪױ▾Ჩ௶ۂᅉ㚢঺࡭᥉⛐㠥⁯⿄ᇆ⤂ᚍ㖾ᘋ㔩

⼫क़㴮ᗿ৳ᚍ஻௝໛✤ᚑৢ׈⼫क़㵁Ѵᚪ∵⎹؏㇢㈊ׄ㚨∵⎹۶⸫ދㇹⳬ㟺⻽㴮࣊ࢸᗿ∵

⸫ދ⎹ �D㴼ѳⷪױ▾Ჩ௶ۂᅉ㚢Kうᘋ㔩⼫म㴮ᚑ௝໛㔩K၈⁯ѴѬ�E㴼ѳ᥉⛐㠥׾㔩ⷝ

῰ೄኌႿᧄۻ၈〽Kうᘋ㔩⼫म㴮ᚑ௝໛㔩K၈⁯Ѵ঺ �F㴼ѳⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐

㠥⁯⿄ᇆ׾うᘋ㔩⼫म㴮ᚑ௝໛㔩K၈⁯Ѵѭ㝪ࡉ㌻༖ދ⸫ �D㴮⤂㖾ᣒ㚨 ν11j ௯⼫⁯ᕼ

㔩ᗿ׾௝໛ݙᅉ㚢Kうᘋ㔩⼫क़ሯᄽ㴮௯৛ۂ௶Ჩ▾ⷪױ⳽ٵᚑ▦⸔㛯⧽ᇆ㴮ঐׅ⸔گ

ຝ௯၈⁯K㴮᥹ᘋދ⸫ �D ⸫ދᕉᏁѭᐱ⧽㕚ᖬ࣏ী➷ܡ �E㴮⤂㖾ᣒ㚨 ν21j K⼫⁯ᕼگ

⸔ᵃ㛯⧽㴮⳽⋭᥉⛐㠥׾㔩௯ⷝ῰ೄኌႿᧄۻ၈⁯Kうᘋ㔩⼫क़ׅ㴮⼫क़Kሯᩬ௯ৢ׈

௝໛׾㔩ᚑጹ၈⁯㴮ᕘ᥹ᘋދ⸫ �Eᚍᅣ࣏∵⎹▍᛻KᕉᏁѭᚋᅞ㴮⁌ᖬ௯⊘⏳ເᕸᢩత

ࣣ㴮᝟ᔉ㖾ᣒ㚨Kگ⸔▍᛻။▾㛯⋭㴮ⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆKうᘋ㔩⼫क़㴮

ݙ༐ⅵ㕚Kׄࡉج▾⡧ᄀᡰ㴮။⸔گເᕸᢩతKاຝ௯௝໛㔩K၈⁯㴮✤ᚪ∵⎹ᵃ׈מ

㖾ᣒ㚨ㇹⳬ㕚㔠㴮஻᥹ދ⸫ �F໽㖶ׅᵃᗆ׈ጙ⏳؏ᶀ㗿㟺⻽ދ׾⸫ѭ
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␨ஷ⏺ ᛱ▍᛻ࢸ

��� ᢪᚪṣᇆ

ᚪ∵⎹ጹۯ⁃Kᢪᚪ۶⡓ᫀؼѬ㘼ᫀѬ⛂ᫀѬᥫᫀٷ঺ഥ᪡ᫀK �� ௝໛㴮ৢ׈ݙ

௝໛Kࢸၔ൞㕼㐊௤$�D⡘$�G㴮௤פᭉ⬐⢱Kॱಛᵃᚪ∵⎹ᚑ࣏⁃ۯK௝໛㴮ݙ��௝

໛ڿࢸ௯ᫀؼ㴮ݙ�௝໛ڿࢸ௯⛂ᫀ㴮ݙ�௝໛ڿࢸ௯ᥫᫀ㴮✤ഥ᪡ᫀ⡧㘼ᫀࣞ৛ᚑ ݙ�

௝໛ѭ௝໛ࣄ⳽⡧৛௝ᢪᚪᕼ൞⳽ ���ѭ

����� ཎ᥉⼫㚨ṣᇆْݙ

⳽ ���⡧ ᪈㴪����⡘صᜫ␨⺌ⷪބࠍ⁚בᵃ࣊ࢸ��� ����ႝ㴫⡧␨־᪈㴪����⡘

����ႝ㴫⾫ᖒK܉⼫㚨⡧⡓⼫㚨׾ᑍ㇋ᇆ▦⸔㴮⳽ ���ࣞᵃ৛⼫㚨௯ࡠ᪈⾫ᖒK၈⁯᣻

໊⳽ѭ௯ᕸ㠥ᢪᚪK܉⼫㚨⡧ᶄ㩏⼫㚨㉸ࢸ㴮␨ص᪈Kⷝ῰ೄኌႿᧄصاۉۻጙࡢ၄৔

㴪������㴫㴮␨־᪈ࣞᗿᚑㄑᗨ㛯Kᑎॶ㴮ᚑഥ╏ࡤጙح㴪������㴫Kী⸩✟࡮ᚑⷝ῰ೄ

ኌႿ㴮⳽ ��� K၈⁯᣻໊▍᛻㛯⋭῰ೄኌႿ௯ࡠ᪈⾫ᖒ㔩ຝ௯၈⁯ѭْݙ▾Ჩ௶ۂK㉸

ᗿ࣊ࢸפ᪈־⡧␨ص㴮ႜ௿ᕼ௯␨ࢸ ���� ⡧ ����㴮ᢣ᮴၈ࣞᗿ � ၄৔㴮၈⁯᣻໊㛯⋭

㊉ഥ╏ਏۻ᪈⾫ᖒK⁏ᇆ⡧൑ᇆᧄࡠࢸK㉸࣊ᩎᚑ၈⁯ѭᇆׅۂ௶Ჩ▾ْݙ᪈⾫ᖒ௯ࡠ

ὴֻᧄֻKሯᩬ㴪������ᧄׅ ������㴮ٷ঺ ������ᧄׅ ������㴫㴮ⅵ༖ႜ௿㴮׈㈊

၈⁯᣻໊㛯⋭ࡠ᪈⾫ᖒᚑ၈⁯ѭᕧ➅K㉸ࢸ㴮␨ص᪈⾫ᖒפ৛௝ᓶᚑⅵ༖ㄑ㠨ᕧ➅⍷Ⴟ

K᧮↥ᧄۻ╏ᵃׄጙ־㴪�����㴫㴮␨־᪈ࣞഥ╏ᗿஷጙKᧄۻ㴪������㴫㴮၈⁯᣻໊㛯
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⳽ ���� ৛௝ᢪᚪᕼ

␨ص᪈㴪���������㴫 ␨־᪈㴪���������㴫

௝໛ৣ⎐ ⺌ᜫႝډ ᢪᚪᕼ ⺌ᜫႝډ ᢪᚪᕼ

ഥ᪡ᫀ
ᲈᫀ ���� ���� ���� ����
ᫀؼ
ᗈᚪ ���� ��� ���� ���
ঀ㚈 ���� ���� ���� ����
௝פ ���� ���� ���� ����
঍༱ ���� ��� ���� ����
㝸۶ⷃؼ ���� ���� ���� ����
᪓௝ ���� ���� ���� ����
　ঀ ���� ���� ���� ����
╏ᗉ ���� ���� ���� ����
௪✽࡭ ���� ���� ���� ����
⿒ᘨबᖣ ���� ��� ���� ���
ᖣ⚹ܦ ���� ���� ���� ����
ᥫᫀ
ᵍࡋ⭘ ���� ��� ���� ���
ಬḺ◎ؼ ���� ���� ���� ���
⚹㝸༱ؼ ���� ���� ���� ���
ᅹ௝ ���� ���� ���� ����
⥜⭘ ���� ��� ���� ����
㘼ᫀ
ؼᧄ╭ڒ ���� ���� ���� ����
⛂ᫀ
गᎿഥ ���� ���� ���� ����
⛂௝ ���� ���� ���� ����
೜ⷃੱ ���� ���� ���� ����
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ا ������㴮㠨ᕧ➅⁏ᇆ⡧㠨ᕧ➅൑ᇆࣞ࣊ࢸᗿ␨ׄ⡧␨ஷഥK⛐㠥㴮اۉ࣊ࢸ �����

঺ٷ �����Kᧄۻ㴮ۃᕧ➅൑ᇆࣞᗿᚋട㴮ࡨᚑ �����ѭ✤௯␨־᪈K⾫ᖒפ㠨ᕧ➅⁏

ᇆ⡧㠨ᕧ➅൑ᇆ࣊ࢸᚑ ����� ঺ ����� Kᧄۻ㴮ۃᕧ➅⁏ᇆࣞৢᢪᵃ␨حഥ⛐㠥㴮ᚑ

������㴮ۃᕧ➅൑ᇆࣞᗿᚑᚋടK ������㴮၈⁯᣻໊㛯⋭ࡠ᪈⾫ᖒᚑ࣊ѭᐲࣔ⼫㚨K

㉸ࢸ㴮ႜ௿ী⸩✟Kႝ㪱ᵃ ����� ᥿㴮ᢣ᮴၈ᵃ �����ѭޥⷪױ჎K㉸ࢸ㴮ࡠ�᪈K☺ႜ

௿࣊ࢸᗿ ���� ⡧ࢸ ���� ᪈⾫ᖒص㴮␨ࢸK㉸ڀ჎ѭ໇ᕧܾޥ১ޓ⹭໊ⷪױ㴮Åཔᖬࢸ

��ጙ㴪ࡢᵃ༐ㆸۻKᧄڀ㴮ᚑܾפ����㴫㴮␨־᪈ᚑܾڀKْᕼᧄۻᵃ ������ѭᚋᅞ㴮

ী⸩✟ᚑܜڲKᧄۻ௯ࡠ᪈⾫ᖒ࣊ࢸᵃ ঺ٷ������ ������ѭ௯၈⁯᣻໊㉸ࢸ㴮㖐ױا

ᘋ㔩㩏K၈⁯ѭݙࡠ㜵ᐲࣔ⼫㚨Åᚑ࡭ຝ௯၈⁯ജ㴮׈᪈⾫ᖒ㔩ࡠ჎௯ޥⷪ

ᐱ⧽ᗿ৛௝⾫ᖒK㉸ࢸѭ㝪ࡉ㕚ᖬ῰ೄኌႿ㴮௯␨ص᪈⾫ᖒפ৛௝Kⷝ῰ೄኌႿᧄ
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ᖒפ‎௶㝸᎘ᵃ ����ѭ௯ᇆ࣊K㉸ࢸ㴮␨ص᪈⾫ᖒפ৛௝௯ᇆ࣊Kᧄׅۻⅵ༖ႜ௿㴮ߦ
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␨־᪈⾫ᖒࣞᗿ၍ⷃK㠨ᕧ➅൑ᇆᗨ㛯ࢲۃ⸭ട㴮ⅵ༖௶ۃᕧ➅൑ᇆᧄࣞۻᗿ㠨ࢲ⸭ടѭ
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⳽ ���� ৛⼫㚨ࡠ᪈⾫ᖒ׾၈⁯᣻໊

⼫㚨 ၈⁯᣻໊

ⷝ῰ೄኌႿb ���.�� 



▾Ჩ௶ۂa −�.��
ᇆ࣊b �.�� 

ᕧ➅㴪㠨ۃ㴫b ���.�� 



ᇆ࣊ᕧ➅▆৞b ����.�� 



▾Ჩᨈ᮴a −�.�� 


⾏໩׈௿a �.�� 


⡓ጚངὴᖉक़a −�.�� 



ᕧ➅ᨈ᮴a −�.�� 


ႝ㪱a −�.�� 



჎aޥⷪױ �.��
໇ᕧb ����.�� 



bܜڲ ���.�� 



1RWH�


 S � ������ 

 S � ����� 
 S � ����㴽

D ᕼބᵃ W�YDOXH� E ᕼބᵃχ2

����� ௝໛ཎ᥉⼫㚨ṣᇆ

㝪ࡉᗿᕸ㠥ᢪᚪK㉸ࢸ㴮␨ص᪈⾫ᖒפ৛௝ⅵ༖K▾Ჩᨈ᮴׾ႜ௿ᕼᵃ �����㴮␨

᪈ࣞᵃ־ �����㴮ࡠ᪈⾫ᖒKⅵ༖▾Ჩᨈ᮴׾㔩ᚑㄑᗨ㛯Kᑎॶѭ௝໛⾏໩׈௿K㉸ࢸ㴮

␨ص᪈⾫ᖒႜ௿ᵃ ������ ᢣ᮴၈ᵃ ����㴮␨־᪈ࣞᗿ ������ ঺ ����㴮৐ٷᅣ∕ᕸ

㠥✤⸏ᚪ∵⎹K௝໛ᢪᚪ௯⾏໩׈௿Kષ㛕ׅᚑغᵃK⡰◻ѭ⡓ጚངὴᖉक़ׅ㴮ࡠ᪈⾫

ᖒKႜ௿ᢣ᮴क़஻╫ࢸᕼ࣊ࢸᵃ ���� ঺ ����㴮␨־᪈ᗨ㛯ᚑᧄㄑ㠨Kጙ㔖㴮ᚪ∵⎹ጹ

ᕑ⼫ѭ✤ᕧ➅ᨈ᮴K㉸غ㔩K௝໛ཎ᥉ᖉक़ṣᇆຝ௯ֻ׾᪈⾫ᖒࡠK௝໛ᢪᚪ௯࡝╘

᪈ႜ௿ᵃص௯␨פ࡭㴮ۻ㴮᥹⭴K᭪㌰ᵃ৛௝ᓶᚑ㠨␻ᕧ➅Kᧄࢸ ������㴮␨־᪈ࣞᵃ

������㴮⳽⋭৛௝ᕸ㠥௯௝໛࡞ᓶᚑ㠨␻ᕧ➅Kْ৅ᧄۻᗿጙ㔖Kѭ

৛௝⾫ᖒK㉸ࢸ㴮㝪ࡉ৛௝Kⅵ༖▾Ჩᨈ᮴פ㴮ࡠ᪈⾫ᖒK౤᮴௝㊉ᗿ⛂௝㴮஻᥹

⛂௝ᓶᚑᚋ㠨Kⅵ༖ᕼބ㴮ᵃ ����ѭࡠ᪈⾫ᖒפ৛௝K၈〽㊉ⅵⁱᗨ㛯㴮פ࡭␨ص᪈

ᚋۃKݙࡠ௝໛ᵃ⳺╭ᧄؼ㴪�����㴫ٷ঺　ঀ㴪�����㴫㴮Åᚨ㈐⛂௝K ���㴮✤␨־

᪈⾫ᖒפ؏ᗿ㛤ڷKሯᄽ㴮⳺╭ᧄ٢ؼᶋ◎Ꮑ*'3ᚋ㠨׾௝໛K K▾Ჩᨈ᮴ѭ׆ٷ���

��
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⾏໩၈〽K㉸ࢸ㴮␨ص᪈⾫ᖒפᚑׄݙ௝໛ᗿ⿾㈊ ���Kয়༱ܤᕼΩࢸᧄބ㴮ا࣏␨־

᪈ࣞݙֻࣱߦ௝໛⿾㈊ ���㴮׏৛௝௯ࡠ᪈⾫ᖒ׾㔩K⼫म׈מᗨ㛯ѭ⡓ጚངὴᖉक़㉸

᪈ࡠ༐ٷᕘ㴮஻᥹ᅣ◷׾ⅵৢ஻╫⾉⥜㌰⁃ࡨᵃބᕼᕼࢸ╫᪈⾫ᖒKᢣ᮴क़஻ࡠ㴮஻ࢸ

⾫ᖒֻৢޚᧄㄑ㴮৐ٷℤὴ␨ص᪈Kᕼބ╏⧪௯࣏�� ࣏����᪈ࣞᗿ־㔩㴮␨׾�� ׾��

㔩㴮ٵ⳽৛௝K⡓ጚངὴᖉक़ᚑೕᄥK〕षѭᚋᅞ௯ᕧ➅ᨈ᮴K㉸ࢸ㴮৛ݙ௝໛Ⴇ؁㊉

ᗿਏὴ㖾ᘋ㔩ᧄۻᚑጹጙ㔖Kሯᩬ㴮׈㈊ੱݷᧄؼѬ঍༱Ѭঀ㚈Ѭ೜ⷃੱ঺᪓௝ᚑ⧽׈

ৢ⍷ႿK׆㖀ѭ

����� ᥉⛐㠥ṣᇆ

஻ᚪ∵⎹Kࢸᛱཎ᥉ो৸ا᥉⛐㠥ཎ᥉㴮ᚑᆄⷄ༖৛௝࡞㉸᥉⛐㠥Kṣᇆㇹⳬເᕸ

Kᐮ⸗㴮஻᥹؏༖᥉⛐㠥K㌮ⷄ⼫㚨ㇹⳬا౤ᚪᕦ㇋ᇆ▦⸔ᕸύ঺၈⁯᣻໊㴮ⅵ㕚K⳽

ᝢ൞㕼㐊⳽ $� ⡘ $��ѭפ࡭⳽ $� ⡘ $� ௝໛঺᥉⛐㠥K῰ೄݙ᪈⾫ᖒ৛صႳᵃ␨܉

ኌႿѬⷪױ▾Ჩ௶ۂѬႝ㪱Ѭޥⷪױ჎⡧෰භẔኌK౤ᚪ▦⸔঺၈⁯᣻໊⳽㴮⳽ $� ⡘

$�� ޥⷪױѬႝ㪱Ѭۂ௶Ჩ▾ⷪױ௝໛঺᥉⛐㠥K῰ೄኌႿѬݙ᪈⾫ᖒ৛־Ⴓᗿ␨܉ࣞ

჎⡧෰භẔኌK౤ᚪ▦⸔঺၈⁯᣻໊⳽ѭ

⳽ $�ਏὴKᗿ␨ص᪈⾫ᖒפ῰ೄኌႿ௯ ㋑Ѭࢸ㔩K᥉ᕼ׾㴮᥉⛐㠥פ௝໛ⁱݙ��

Ωࢸᧄ਺၈⁯᣻໊㴮ٷ঺ஷݙ᥉⛐㠥௯ 㴫ݙ��㔩K၈⁯᣻໊ѭ㈊ॹK௝໛㴪׾௝໛ݙ��

௯࡭௝࡞ஷݙ᥉⛐㠥׾㔩K῰ೄኌႿ㊉ຝ௯၈⁯㴮✤ஷݙ᥉⛐㠥K῰ೄኌႿ௯ጹᚑ௝໛

㠥㴮ⷝ⛐ݙஷ࡞㴮▒ഥടᕼK௝໛ⷹا㋑ㇹⳬࢸ௝໛K᥉ᕼݙ㔩؏㊉ຝ௯၈⁯ѭᅨ৛׾

῰ೄኌႿᧄۻ㊉ᧄᶀⷝ῰ೄኌႿ✟㈶ⷄട㴮ߦᚑ༚ᕼ௝໛൞⳺╭ᧄؼ਺᪓௝௝࡞Kஷݙ

᥉⛐㠥㴮ᶀⷝ῰ೄኌႿ✟Kᧄۻ㊉㠨㈊ⷝ῰ೄኌႿ✟ѭᐱ⧽㴮⳽ $� ਏὴⷪױ▾Ჩ௶ۂ

Kႜ௿ᕼѬᢣ᮴၈঺၈⁯᣻໊▍᛻ѭ▍᛻Ꮔࢲ㴮㖐ا　ঀٷജKጹᚑ௝໛௝࡞ஷݙ᥉⛐

㠥׾㔩Kⷪױ▾Ჩ௶ۂຝ௯၈⁯ѭৈജ㴮ጹᚑ௝໛׾㔩௯ஷݙ᥉⛐㠥Kⷪױ▾Ჩ௶ۂ၈

��
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⁯᣻໊▍᛻؏ℤὴ၈⁯ѭጹᚑ௝໛ⁱפ㴮׈⺞⁏ᇆጞᗿ൑ᇆ㴮োⷄᕧ➅⍷Ⴟㄑ㠨㴮⹙⛐

㠥Kႜ௿ⷪױ▾Ჩ௶ࢸۂᕼ༪ᚍ㠨ᖬۃᕧ➅⍷Ⴟ✟㴮᥹ജ㴮㠨ᕧ➅⁏ᇆKⷪױ▾Ჩ௶ۂ

؏ᘨ㈉ਏὴࢲ㠨ᖬ㠨ᕧ➅൑ᇆKࢸᕼѭႝ㪱K▦⸔▍᛻൞⳽ $�㴮׈⺞ᗿ৛௝࡞K᥉⛐㠥

⳽჎൞ޥⷪױ㔩Kႝ㪱㊉ຝ௯၈⁯ѭ׾᥉⛐㠥௯௝໛ݙ㔩㴮ጞᗿ৛׾ $� ਏὴ㴮㖐ا⥜

⭘⡧঍༱ജKጹᚑ௝໛Åਏὴ௝࡞ஷݙ᥉⛐㠥㔩ຝ௯၈⁯K᣻໊▍᛻ѭৢᢪ௶㴮ஷݙ᥉

⛐㠥࣊ݙ௯ �� ױℤὴ㴮௯ٷ௝໛㔩ᚑ၈⁯K▍᛻ѭ৐ࢲ㔩K၈⁯᣻໊؏ਏὴ׾௝໛ݙ

➅ᕧۃ㴮㊉ᧄפᕼ௯▒ഥടᕼK௝໛ࢸ㴮㠨ᕧ➅⁏ᇆ⡧㠨ᕧ➅൑ᇆKࢸᕼ㉸ࢸ჎Kޥⷪ

✟㈶ⷄ۶ᅣ㠨ࢸ㴮كঐ㠨ᕧ➅✟Kޥⷪױ჎⹭໊ᗿㄑۃᕧ➅✟۶ᅣ൙ѭᚋᅞ㴮⳽ $� ࣞ

ਏὴ␨ص᪈⾫ᖒפ෰භẔኌK᥉ᕼࢸ㋑ѬΩࢸᧄ঺၈⁯᣻໊⳽ѭ㖐اगᎿഥѬ‎௶㝸᎘Ѭ

⥜⭘঺⚹㝸༱ؼജ㴮࡭㜵௝໛࡞㉸᥉⛐㠥׾㔩௯෰භẔኌ㴪ᚑᶀܜڲ㴫ׅ㊉ຝ௯၈⁯ѭ

ஷݙ᥉⛐㠥৛⡓௯௝໛׾㔩؏ਏὴࢲ෰භẔኌຝ௯௝໛㔩၈⁯ѭ

⳽ $� ਏὴKᗿ␨־᪈⾫ᖒפ῰ೄኌႿK౤ᚪ▦⸔⡧၈⁯᣻໊ѭ௯☺ࡨ �� ௝໛ݙ

ⁱפ㴮ᚑ㈊ॹK ᥉⛐㠥௯௝࣊ݙ✤㔩ຝ௯၈⁯Kሯᄽѭ׾㉸᥉⛐㠥࡞௝໛ਏὴ௝໛ݙ��

໛׾㔩؏ᗿਏὴᚑ၈⁯Kሯᩬѭߦᚑ⳺╭ᧄؼ᥹ֻ௝໛פ㴮ᚑⷝ῰ೄኌႿ✟Kᧄۻᧄᩎ

ᚑⷝ῰ೄኌႿ✟㈶ⷄۃѭৈജ㴮౤ᚪׅጹᚑ௝໛פ㴮ᚑㄑ㠨ᕧ➅ᨈ᮴K᧮↥࡭ⷝ῰ೄኌ

ႿKᧄۻ㊉ᧄᩎᚑⷝ῰ೄኌႿK᧮↥ᧄۻ㈶ⷄ㠨㴮োᚑगᎿഥѬ⿒ᘨबᖣٷ঺　ঀᚑ㗷

ᗳKۻജѭ⳽ $� ጹ⸗⺞K⼫㚨ᵃⷪױ▾Ჩ௶ۂ㴮׈⺞ᗿ௝໛࡞ஷݙ᥉⛐㠥׾㔩㴮ጞᗿ

௝໛㔩࣊ݙ᥉⛐㠥㴮௯ⷪױ▾Ჩ௶ׅۂ㊉ຝ௯௝໛࡞ጞ௝໛㔩K၈⁯ѭᅨ৛ݙ௝໛࡞㉸

᥉⛐㠥Kࢸ⛐౤ᚪ▦⸔৐ᅣ∕㴮ᚑㄑ㠨ᕧ➅⍷ႿK᧮↥㴮ᧄ⿶ᕧ➅⍷Ⴟㄑۃ✟ᚑᧄㄑ㠨

Kⷪױ▾Ჩ௶ۂ⹭໊ѭᐱ♶⳽ $��ਏὴႝ㪱K▦⸔▍᛻㴮㖐اᘳٷ࣌ജKጹᚑ௝໛࡞㉸

ஷݙ᥉⛐㠥׾㔩ຝ௯ႝ㪱ׅK၈⁯ѭৢᢪK௝໛׾㔩࣊ݙஷݙ᥉⛐㠥؏ຝ௯ႝ㪱K၈⁯ѭ

⳽჎Kⅵ㕚ᕼᔉ൞ޥⷪױ $��㴮ߦᚑ㝸۶ⷃؼ⡧᪓௝ࡠ௝໛࡞㉸Kஷݙ᥉⛐㠥׾㔩㴮׈

ຝ௯ޥⷪױ჎⹭໊K၈⁯ѭݙ��௝໛׾㔩㴮௯࣊ݙஷݙ᥉⛐㠥K၈⁯᣻໊؏㊉ᚑ▦⸔㛯

��
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⧽ᇆѭৢᢪ௶㴮ᕧ➅⍷Ⴟㄑ㠨✟ᚑ⧽ᧄㄑ㠨Kޥⷪױ჎⹭໊ࢸᕼ㴪ⅵ༖ᖬᕧ➅⍷Ⴟㄑۃ

✟㴫ѭᚋᅞࣞᗿ⳽ $�� ਏὴK෰භẔኌ㴮▍᛻⳽⋭㖐ا၈⁯᣻໊ᚨ㛯⧽Kݙ־௝໛ജ㴮

᥉⛐㠥K᣻ݙஷ࣊ݙ㔩׾㔩K෰භẔኌ㊉ຝ௯၈⁯㴮✤ጹᚑ௝໛׾㉸᥉⛐㠥࡞٫௝໛࡭

໊▍᛻؏ᗿਏὴຝ௯௝໛㔩၈⁯ѭ

㇢㈊ׅ㇋࣊ࢸ༐␨ص᪈⡧␨־᪈⾫ᖒפ㴮৛ݙ௝໛঺࡞࡭㉸᥉⛐㠥௯ৢ׈∵⎹⼫㚨

ׅጹਏὴK᥉ᕼࢸ㋑Ѭႜ௿ᕼ␻౤⋏▦⸔㴮ٷ঺௝໛࡞⡧௝໛㔩K၈⁯᣻໊㴮ᚑछᖬᚪ

∵⎹➷ഡ༖᥉⛐㠥K၈⁯ᚑᚂ╴ᅴK⹭⼊㴮ᚂᚑछᖬᅞ♶ᢩతࢸᛱ▍᛻K⹖㌬⡧ύⷹѭ�

�ᚪ∵⎹ᚋࣆ✝ከ༐໇ᕧܾۑ؏ڀᵃᐲࣔ⼫㚨ֻ׾㴮ᶋ✤஻㉸ࢸ௝໛௯໇ᕧܾڀKஹ⑅ׅਏὴ؍ጙׅٷ
ÅᵃѳᚑܾڀѴ㴮༗⡙ᅞ♶᣻⷏৛௝࡞㉸᥉⛐㠥Kṣᇆᘋ㴮ᚍ‿‽ᶀܾڀ✟ᢪᚪᕼ㌰㈊ۃ㴮ㇹ✤ۯᅣࢸᛱ▍
᛻৐➷‿‽ષ㛕㴮ᕘᚪ∵⎹ᚋ▄ᨹ໊ࡺ׈מ༖໇ᕧܾڀㇹⳬᐲࣔѭ

��



doi:10.6342/NTU202203796

��� ৛௝঺৛᥉⛐㠥ⷪױ▾Ჩ௶ۂᅉ㚢ᕚያ

௯ㇹ࡝ട㖭ཎKࢸᛱᢩతࣣ׾㴮ᚪ∵⎹ࡉ༪ �� ▍ᛱࢸ㉸৛⡓K㇌ᦂᢩత࡞௝໛ݙ

᛻ㇹⳬ⸗⺞㴮᥹㉸ࢸK⸗⺞༐ᚑछᖬᚪ∵⎹༖৛ݙ௝໛ஷݙ᥉⛐㠥࡞㉸㴮ٷ঺ஷݙ᥉⛐

㠥׾㔩Kⷪױ▾Ჩ௶ۂ༖῰ೄኌႿᅉ㚢ᕚያ၈ٷ⁯঺ႜ௿ⷝ῰ೄኌႿ၈⁯ㇹⳬࣆ᥺࡟׏

㘿Kⷹا㴮࣌ٷᅞ♶ട㖭ཎᢩతࢸᛱ▍᛻Kᄹᕸ⡧⸗⺞ѭ

⳽ ���ᵃ␨ص᪈⡧␨־᪈⾫ᖒפ㴮ݙ��௝໛৛࣊K☺ᢪᚪѬۃᕧ➅⁏ᇆᢪᚪѬ㠨ᕧ

➅⁏ᇆᢪᚪѬۃᕧ➅൑ᇆᢪᚪ㴮ٷ঺㠨ᕧ➅൑ᇆᢪᚪKടࡄ㈾ㄷ㇌ᦂࢸᛱ▍᛻פ㴮ⷪױ

▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢ܤᕼѭ�⳽ ��� ࣞᵃࡠ᪈⾫ᖒ �� ۂ௶Ჩ▾ⷪױ௝໛৛⡓Kݙ

ᅉ㚢Ѭᅉ㚢ᕚያK᥉⛐㠥⁯⿄ᇆٷ঺᥉⛐㠥ႜ௿ⷝ῰ೄኌႿKܤᕼ▦ᕸ⳽ѭ�᥹ജ㴮⳽ᝢ

��� ⹙௝Kᢩత㈞㋑פ⹙᪈⾫ᖒ⳽ٵ௝໛ᢩతK᥸⊘㚱᭪἟㴮�㚱᭪἟　㠨ݙ㕼ׅ৛؏פ

Ⴟ　ۣѭ

�᥹⭴ብᏄᚪ∵⎹༖ࡠ᪈⾫ᖒÅㇹⳬৢ׈⎍صاᢪᚪវچKࢸᛱ㴮✤᥹⭴Kᢩతפ৸ᚑࡠ㛤࣊῰ೄኌႿ
׏ᵃᐲࣔ⼫㚨㴮ۑ჎⡧෰භẔኌޥⷪױ঺ႝ㪱Ѭႝ㪱ႜᖪѬٷᵃᶄ㩏⼫㚨㴮ۑۂ௶Ჩ▾ⷪױ㚨Ѭ⼫܉ᵃۑ
᭪㌰ᖪᄋÅ⡧␨ׄ⏺ጹ㇋ⅵৢѭ

�᥹⭴ብᏄᚪ∵⎹༖ࡠ᪈⾫ᖒK৛ݙ௝໛࣊ࢸㇹⳬݙֻا㈾ㄷ㇌ᦂᢩతࢸ׾ᛱ㴮⹙ᢩత܉⼫㚨ᵃ῰ೄኌ
Ⴟ㴮ᶄ㩏⼫㚨ो৸ⷪױ▾Ჩ௶ۂѬ᥉⛐㠥Kׄݙ⭷ᔖ⼫㚨Ѭٷ঺ⷪױ▾Ჩ௶ۂ⡧ׄݙ᥉⛐㠥⭷ᔖ⼫㚨Kف
჎⡧෰භẔኌѭޥⷪױ㚨㴮ᐲࣔ⼫㚨ࣞᗿႝ㪱Ѭႝ㪱ႜᖪѬ⁃ۑس

�ᢩత᥸⊘㚱᭪἟K⸔⑭ᖪᄋᵃ㴮㇢㈊⸔⑭ࢲጹᚑⷪ໶㠥௯ᢩత㚱᭪׆ጹᅣ࣏K῰ೄኌႿ㛤తᅞ㴮ᧄ༖
⾫ᖒⷪפ໶࣏K῰ೄኌႿ㛤త㴮⤂㚱᭪࣏K㛤త⡧ⷪ໶࣏Kⅵৢ㴮ঐᵃ᥸⊘㚱᭪㴮ㇹ✤⸔⑭৛ݙ௝໛פጹ
ᚑⷪ໶㠥K᥸⊘㚱᭪ᧄۻѭ
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⳽ ���� ৛௝ࡠ᪈⾫ᖒ׾☺ᢪᚪ঺ࢸ⛐ᢪᚪⷪױ▾Ჩ௶ۂᅉ㚢ᕚ᛻▦ᕸ

␨ص᪈ ����� ����� ␨־᪈ ����� �����
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1RWH� DOOᵃ৛௝ເᕸᢪᚪ㴽0/Ѭ0+Ѭ)/Ѭ)+܉Ⴓᵃۃᕧ➅⁏ᇆѬ㠨ᕧ➅⁏ᇆѬۃᕧ➅൑ᇆ঺㠨ᕧ➅൑ᇆᢪᚪ㴽
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��� ᅉ㚢K᥉⛐㠥⁯⿄ᇆۂ௶Ჩ▾ⷪױ

ᚪ∵⎹ᐱ♶ᐮ⸗ⷪױ▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢ᕚያ㴮ᗿ৳ຝ௯ᇆ࣊⡧ᕧ➅▆৞׾

᥉⛐㠥K⁯⿄ᇆѭ௯␤৞ঽج໽஻᛻ᐳ⺞Kሯᄽ׆㴮ᚪ∵⎹ℤὴ㠨ᕧ➅⁏ᇆѬۃᕧ➅൑

ᇆٷ঺㠨ᕧ➅൑ᇆ㇩ׄݙ᥉⛐㠥㴪ⅵㄑᖬۃᕧ➅⁏ᇆ௯ႜ௿῰ೄኌႿ㴫Kⷝ῰ೄኌႿᧄ

ѭ஻᥹㴮ᚪ࣊ຝ௯၈׈מۻ㔩Kⷝ῰ೄኌႿᧄ׾ຝ௯၈⁯ѭᑗে⹘⺀㴮᥉⛐㠥׈מׅۻ

∵⎹K∵⎹ح⸫ދ D㴪+�D㴫㴼᥉⛐㠥׾㔩ⷝ῰ೄኌႿKᧄۻຝᚑ၈⁯㴮׏⁌㠨⡘܉ۃႳ

ᵃ㠨ᕧ➅൑ᇆѬ㠨ᕧ➅⁏ᇆѬۃᕧ➅൑ᇆ⡧ۃᕧ➅⁏ᇆ㴮מᚨἌᅣᕉᏁѭ

ױঐك㴪ຝ௯᥉⛐㠥⁯⿄ᇆ㴫㴮ৢ׈㔩K׾ᅉ㚢ׅࣞᚑ᥉⛐㠥ۂ௶Ჩ▾ⷪױ㈊㴮௯׈

ⷪ▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢ᕚያ஻ᕧ➅਺ᇆ࣊▆৞K⛐㠥ᚑጹৢ׈ѭ৐ٷↃ࣏㴮௯ஷ

⁏➅ᕧۃKᅉ㚢ᕚያׅ⡧ۂ௶Ჩ▾ⷪױᕧ➅൑ᇆ⛐㠥㴮௯ۃ঺ٷ㴮㠨ᕧ➅⁏ᇆפతᢩݙ

ᇆ⛐㠥׾㔩׈ຝ௯၈⁯㴮׈㈊㠨ᕧ➅൑ᇆ✟ᧄۃᕧ➅⁏ᇆ⛐㠥௯ⷪױ▾Ჩ௶ۂᅉ㚢ᕚያ

ׅࣞᗿຝ௯ৢ׈㴪H[S�ބ⸔گ�㴼ᢩᄋֻ  ������ ᢩᄋح  ������ ᢩᄋׄ  ������ ᢩᄋஷ

 �����㴫ѭۻ൞㴮ᅨᢩᄋֻK▍᛻৐ٷᅣ∕㴮ⁱী⸩✟པᖬ㠨ᕧ➅൑ᇆ⛐㠥ᘋ㴮ْݙ▾Ჩ

ᕧ➅⁏ᇆۃ⿶༖῰ೄኌႿKᅉ㚢ᕚ᛻ׅ㴮ⷝ῰ೄኌႿ㛤తKጙᕥᧄ㴪RGGV㴫㴮ᚍᧄۂ௶

㠨ࢲ ���㴪H[S�ބ⸔گ� �����㴫ѭ؏༪ᗿ⺀㴮▍᛻ਏὴࢲKᗿⷪױ▾Ჩ௶ۂᅉ㚢⧽໽ຝ

௯᥉⛐㠥⁯⿄ᇆ㴮׈㈊ߦᚑ㠨ᕧ➅൑ᇆKⷪױ▾Ჩ௶ۂᅉ㚢ᗨ㛯⡧ݙ٫ׄ࡭᥉⛐㠥ৢ׈㴮

ᕘ∵⎹ح⸫ދ E㴼ⷪױ▾Ჩ௶ۂᅉ㚢ຝ௯᥉⛐㠥⁯⿄ᇆ㴮פ࡭㠨ᕧ➅൑ᇆKᅉ㚢ᕚያᵃ

ᚋᄥ㴮࡭᥉܉Ⴓᵃ㠨ᕧ➅⁏ᇆѬۃᕧ➅൑ᇆ⡧ۃᕧ➅⁏ᇆߦᚑἌᅣ㉸ࢸKᕉᏁѭ

��
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��� ⁯ᅉ㚢K᥉⛐㠥⁯⿄ᇆK௝໛㔩၈ۂ௶Ჩ▾ⷪױ

㌻༖ᚪ∵⎹K␨ׄݙ∵⎹ષ㛕㴮ঐᐮ⸗ⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆ௯௝໛

᛻ᅣ▍⸔گ㴮㇢㈊⼫⁯ᕼK׆໽஻᛻ᐳ⺞Kሯᄽج㔩ᗿ৳ຝ௯၈⁯㴮ᚪ∵⎹௯␤৞ঽ׾

∕㴮ⷪױ▾Ჩ௶ۂᅉ㚢㴪ν10j㴼ᢩᄋֻ  ������ ᢩᄋح  ������ ᢩᄋׄ  ������ ᢩᄋஷ

 �����㴫㴮ٷ঺㠨ᕧ➅൑ᇆⅵ༖ᖬۃᕧ➅⁏ᇆ௯ⷝ῰ೄኌႿᧄׅۻK၈〽㴪ν40j㴼ᢩᄋֻ

 ������ ᢩᄋح  ������ ᢩᄋׄ  ������ ᢩᄋஷ  �����㴫㴮㊉ຝ௯௝໛׾㔩K⁯⿄ᇆѭᑗ

ে⹘⺀㴮௝໛׾㔩Kⷪױ▾Ჩ௶ۂᅉ㚢ᚑጹৢ׈㴮✤௝໛׾㔩㴮㠨ᕧ➅൑ᇆ⡧ۃᕧ➅⁏

ᇆ㔩௯ⷝ῰ೄኌႿᧄ׾ۻ၈⁯؏ᚑጹৢ׈ѭᚪ∵⎹K∵⎹ދ⸫ׄ D㴼ⷪױ▾Ჩ௶ۂᅉ㚢

௯ৢ׈௝໛㔩ຝ௯၈ٷ⁯঺∵⎹ދ⸫ׄ E㴼᥉⛐㠥㔩Kⷝ῰ೄኌႿᧄۻ၈⁯௯ৢ׈௝໛

㔩ຝ௯၈⁯㴮㊉ᚑἌᅣ∵⎹▍᛻KᕉᏁѭ✤㕚ᖬ∵⎹ދ⸫ׄ F㴼ⷪױ▾Ჩ௶ۂᅉ㚢K᥉

⛐㠥⁯⿄ᇆ௯ৢ׈௝໛㔩ຝ௯၈⁯㴮▍᛻⳽⋭⼫⁯ᕼ׈מ⸔گ㛯⧽㴮ⷪױ⳽ٵ▾Ჩ௶ۂ

ᅉ㚢K᥉⛐㠥⁯⿄ᇆ㴮מᩎᚑຝ௯௝໛㔩K၈⁯㴮ঐ᥉⛐㠥ᅐ᥹׾㔩௯ⷪױ▾Ჩ௶ۂᅉ

㚢KᄥႿ၈⁯ׅ㴮מᩎᚑう௝Kৢ׈㴮ᕘދ⸫ׄ F㴪+�F㴫מᚨী࣏ᕉᏁѭ

��
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��� ௝໛ṣᇆ༖ⷪױ▾Ჩ௶ۂᅉ㚢঺࡭⁯⿄ᇆKⷹ㌬

ᐱ⧽㴮ᚪ∵⎹ᐱ♶ஹያ␨ஷݙ∵⎹ષ㛕㴮⎹⏹௝໛K▾Ჩᨈ᮴Ѭ⾏໩׈௿Ѭ⡓ጚང

ὴᖉक़⡧ᕧ➅ᨈ᮴ᗿ৳➷ⷹ㌬᥉⛐㠥⁯⿄ᇆ௯௝໛׾㔩K၈⁯ѭᚪ∵⎹㇢㈊⳽ ��� Kஷ

う௝၈⁯㴮׾ۻᅉ㚢K௝໛㔩၈⁯Ѭ᥉⛐㠥㔩Kⷝ῰ೄኌႿᧄۂ௶Ჩ▾ⷪױ⺞⸗త㴮ᢩݙ

K௝໛ṣᇆ㴪௝໛ৢ׈ݙ᥉⛐㠥⁯⿄ᇆKう௝၈⁯㴮➷৳⁌ஷ׾ᅉ㚢ۂ௶Ჩ▾ⷪױ঺ٷ

▾Ჩᨈ᮴Ѭ௝໛⾏໩׈௿Ѭ௝໛⡓ጚངὴᖉक़㴮ٷ঺௝໛ᕧ➅ᨈ᮴㴫ጹⷹ㌬ѭ

㝪ࡉ㴮ᅨᢩᄋֻK▍᛻۶Ↄ㴮௝໛▾Ჩᨈ᮴ᩎᚑㆡ᩽⺀ᗨⷪױ▾Ჩ௶ۂᅉ㚢Kう௝

၈⁯㴪H[S�㴪ބ⸔گ㴫 �����㴫㴮ঐܡगا࡝௝໛▾Ჩᨈ᮴᥹ⷹ㌬⼫஻ᅞ㴮㇢㈊⼫⁯ᕼK

㔩٢ᶋຝ௯༡ᚨ➷⴫ⷹ㌬K၈⁯ѭ׾ᅉ㚢௯௝໛ۂ௶Ჩ▾ⷪױℤὴٷ㴪ν10j㴫٢ᶋ৐⸔گ

ᐱ⧽㴮∵⎹▍᛻ࣞᗿℤὴ㠨ᕧ➅൑ᇆ⡧ۃᕧ➅⁏ᇆ⛐㠥Kⷝ῰ೄኌႿᧄۻ၈〽௯௝໛㔩

K၈⁯㴮৐ٷ⁌௝໛K▾Ჩᨈ᮴ㇹⳬⷹ㌬㴪H[S�㴪ބ⸔گ㴫 �����㴫㴮كঐ௝໛▾Ჩᨈ᮴

ᗿ᥉⛐㠥ႜ௿῰ೄኌႿ၈⁯௯௝໛㔩ᚑጹৢ׈Kⷹ㌬஻ຖѭ׈㈊ࡺㇹֻ᥺ᅨ⼫⁯ᕼKگ

⸔۶Ↄ㴪ν40j㴫㴮௝໛׾㔩K၈⁯٢ᶋᚑ༡ᚨ⴫ⷹ㌬K㉸ࢸѭᚋᅞ㴮ⷪױ▾Ჩ௶ۂᅉ㚢௯

᥉⛐㠥׾㔩K⁯⿄ᇆמᚨℤὴຝᚑ௝໛㔩K၈⁯㴮஻᥹ܡᩎᚑᆄⷄㇹֻ᥺ࢸᛱ௝໛ཎ᥉

ⷹ㌬஻ຖKᅉ㚢ѭ

㇢㈊ᢩᄋح৐ٷύⷹ௝໛⾏໩׈௿ۑᵃ௝໛ⷹ㌬⼫஻ᘋK∵⎹ℤὴѭࢸᛱ▍᛻Ꮔ

➅঺㠨ᕧٷ㴫 �����㴫㴮ބ⸔گ㔩K၈⁯㴪H[S�㴪׾ᅉ㚢௯௝໛ۂ௶Ჩ▾ⷪױ㴮ोᎬ༖ࢲ

൑ᇆ⡧ۃᕧ➅⁏ᇆ⛐㠥Kⷝ῰ೄኌႿᧄۻ၈⁯௯௝໛㔩Kৢ׈㴪H[S�㴪ބ⸔گ㴫 �����㴫㴮

㊉ᶀ᩽⴫௝໛K⾏໩׈௿⍷Ⴟጹⷹ㌬ѭ׏⼫⁯ᕼKگ⸔؏ৢᘋᏄࢲ㴪ν10j � ν40j㴫㴮௝໛׾

㔩ᶀ᩽⴫ⷹ㌬ᐙK⼫⁯٢ᶋຝ௯㴮ٵ⳽௝໛㔩K၈⁯ᗿ⁌٫࡭ᚪ∵⎹༡ᚨ✝ከ࣏Kপ஻

ጹ‿‽ѭᚋᅞ㴮ⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐㠥⁯⿄ᇆৢᢪ஻ᩎᚑ௝໛㔩K⁯⿄ᇆ㴮ᕘ؏ᶀ

㗿༖࡭ㇹⳬ௝໛ཎ᥉ⷹ㌬஻ຖK⸗⺞ѭ

��
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ᐱ⧽㴮᝟ᔉᢩᄋׄ㴮⡓ጚངὴᖉक़Kⷹ㌬ᕚ᛻㉸ࢸ㴮ⷪױ▾Ჩ௶ۂᅉ㚢௯௝໛׾㔩

K၈⁯㴮ৢᢪ؏׈➷⁌௝໛K⡓ጚངὴᖉक़ㇹⳬⷹ㌬㴪H[S�㴪ބ⸔گ㴫 �����㴫㴮ঐܡग

㈊㴮׈⡪ຝ௯㴪ν10j㴫ѭ܉؏⁯ຝ௯ᕚ᛻㴮௝໛㔩K၈׈㚨⼫ߦ׈⡓ጚངὴᖉक़⼫㚨ᅞ㴮࡝

➷㴮ࣞৢ׈㔩K׾၈⁯௯௝໛ۻᕧ➅⁏ᇆKⷝ῰ೄኌႿᧄۃKᗿ㴮㠨ᕧ➅൑ᇆⅵ༖ৢ׈

ഡ⁌௝໛⡓ጚངὴᖉक़۶ㇹⳬⷹ㌬㴪H[S�㴪ބ⸔گ㴫 �����㴫ѭ׈㈊㖾ᣒ㚨㴪ν40j㴫Kگ⸔

▍᛻٢⡪㛯⋭௝໛㔩K၈⁯٢ᚑ༡ᚨ⴫ⷹ㌬K㉸ࢸѭᚋᅞ㴮஻ⷪױ▾Ჩ௶ۂᅉ㚢K᥉⛐

㠥⁯⿄ᇆ௯௝໛㔩ᚪボ׈ຝ௯၈⁯㴮஻᥹؏ᶀ㗿ㇹֻ᥺⸗⺞௝໛⡓ጚངὴᖉक़Kⷹ㌬ᕚ

᛻ѭ

ᢩᄋஷᢩతKࢸ▍᛻ਏὴࢲ௝໛ᕧ➅ᨈ᮴༖௝໛㔩⁯⿄ᇆKⷹ㌬ᕚ᛻ѭ㝪ࡉ㴮ⷪױ

▾Ჩ௶ۂᅉ㚢㴪H[S�㴪ބ⸔گ㴫 �����㴫㴮ٷ঺㠨ᕧ➅൑ᇆ⡧ۃᕧ➅⁏ᇆ׾㔩ⷝ῰ೄኌႿ

ᧄۻ၈⁯௯௝໛㔩Kৢ׈㴪H[S�㴪ބ⸔گ㴫 �����㴫㴮㊉ᶀ᩽⁌௝໛ᕧ➅ᨈ᮴ጹⷹ㌬ѭࡠ

✟௯௝໛׾㔩K⁯⿄ᇆ㊉܉⡪ຝ௯༡ᚨ⴫ⷹ㌬K㉸ࢸѭᚋᅞ㴮஻᥉⛐㠥׾㔩௯ⷪױ▾Ჩ

ຝ௯う௝၈⁯㴮ᕘৢᢪᶀ㗿ᐮ⸗௝໛ᕧ➅ᨈ᮴༖᥹Kⷹ׈ᅉ㚢ᕚያK⁯⿄ᇆׅᚪボۂ௶

㌬ᕚ᛻ѭ

⬎⁌▦ᕸᢩᄋֻ࣏ᢩᄋஷஷᢩݙతKࢸᛱ▍᛻⡧ℤὴ㴮ᚪ∵⎹ᅣٷஹያ∵⎹ދ⸫ஷ

DѬE⡧ Fѭ㝪ࡉ㴮㌻༖∵⎹ދ⸫ஷ D㴪+�D㴫㴼ⷪױ▾Ჩ௶ۂᅉ㚢௯ৢ׈ṣᇆ㴪௝໛▾Ჩ
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㢱༚✝㌰஻᛻ᐳߦ׈⎹∵ᛱ༖⽙ѭ㈊শKࢸᵃۑ⡧ᕧ➅▆৞K᥉⛐㠥࣊ᘋᵃ㇢㈊ᇆৢ׏
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⺞৐➷ㇰጙ∵⎹▍᛻Kޓ⹻㴮ৢᘋ؏㊉োᗿٷᇆ࣊ጞᕧ➅Kѳ࣊ݙѴṣᇆ׾ᅉ㚢ㇹⳬࢸ

ᛱ㴮∵⎹▍᛻৐➷׈ߦ׈᮴⊘؏׈ഡ┥⊘ѭ⁌᥹৐ⷋ㴮׈ো㌱᭘஻᛻ᐳ⺞ષ㛕ⅵⁱ㕚㑚㴮

௯༖௝໛࡞㉸᥉⛐㠥ㇹⳬ⸗⺞ᘋ➷৳ৢᘋᐛᑜടݙṣᇆㇹⳬࢸᛱ∵⎹㴮؏ᗿ༖∵⎹▍᛻

㘼ၳ࡮ᚑᅉ㚢कKѭ

ᚪ∵⎹ᐱ♶༖௝໛׾㔩K၈⁯ㇹⳬᐮ⸗㴮∵⎹▍᛻ℤὴⷪױ▾Ჩ௶ۂᅉ㚢ᕚያ㴮ٷ

঺᥉⛐㠥㔩ⷝ῰ೄኌႿᧄۻK㠨ۃ㚩Ⴓጞ၈⁯㊉ᚑ௝໛㔩Kৢ׈㴮✤ⅵ༖௶ⷪױ▾Ჩ௶

ᅉ㚢K௝໛ۂ௶Ჩ▾ⷪױ㕚ᖬࡉຝ௯௝໛㔩K⁯⿄ᇆѭ㝪׈ᅉ㚢K᥉⛐㠥⁯⿄ᇆࣞᗿۂ

㔩၈⁯㴮᥹⭴Kℤὴ㗡⡧ 3DPSHO ������ ֻ⡙㴪ⷪױ▾Ჩ௶ۂᅉ㚢ᚑう௝၈⁯㴫㴮ᶋ✤

3DPSHO ������K▍᛻ㇹֻ᥺Ꮔⷪױࢲ▾Ჩ௶ۂᅉ㚢௯ৢ׈▾Ჩᨈ᮴௝໛פᚑጹৢ׈ѭ⡧

⹙⒅∵⎹ৢ׈Kᗿ㴮ᚪ∵⎹౤ᖬঽج໽஻᛻ᐳ⺞㴮ା⹐㇢㈊ஷݙ௝໛ཎ᥉ⷹ㌬⼫஻㴮ᐮ

⸗う௝ⷪױ▾Ჩ௶ۂᅉ㚢ຝ௯၈⁯Kপ஻㴮খℤὴ׈⺞ᗿ௝໛▾Ჩᨈ᮴Ѭ⾏໩׈௿Ѭ⡓

ጚངὴᖉक़ጞᕧ➅ᨈ᮴㴮㊉ᶀ᩽ⷹ㌬ᵃٖ㨺ⷪױ▾Ჩ௶ۂᅉ㚢௯ৢ׈௝໛㔩ᚑጹৢ׈ѭ

ׅ㇋▍᛻⺀ᗨ㴮ᚪ∵⎹௯ᐭি஻᛻ᐳ⺞ᅞጹᅣ࣏K∵⎹ℤὴ⡧㈊ᅔK▍᛻׈מເ࡟ⅵৢ㴮

ᚪ∵⎹⹭ᵃㇰጙⷪױ▾Ჩ௶ۂᅉ㚢K௝໛㔩၈׾⁯প஻৐➷מ㘼૷ֻ׏ⅵ༖⵪㗧㴮㇩ډ

∵⎹༡ᚨ➷ഡ༖᥹ⷪ໶࣏K▍᛻ᑎ܇৞ύK⺀ᗨ㴮ᚑᅗᅞ♶∵⎹௯ৢᢪㇹⳬ஻᛻ᐳ⺞K

វ׆چㇹⳬᚂട㘿১׏ᚂᭉ࡝Kᐮ⸗ѭ

ᐱ⧽㴮㕚ᖬ᥉⛐㠥㔩ⷝ῰ೄኌႿᧄۻK㠨ۃ㚩Ⴓጞ၈⁯௯௝໛㔩ৢ׈K㉸ࢸ㴮㗡ᶋ

ᚪ∵⎹။▾Ꮔࢲ᥉⛐㠥׾㔩Kⷝ῰ೄኌႿᧄۻᩎᚑ၈⁯㴮ٵ׈מڽ⳽ጹᚑ௝໛Kⷝ῰ೄ

ኌႿᧄۻ௯᥉⛐㠥㔩K㠨ۃ㚩Ⴓ㊉ᗿⅵৢK㴮؏ٵ׈מ⳽ጹᚑ௝໛K᥉⛐㠥㔩ⷝ῰ೄኌ

Ⴟᧄۻ㊉׈ຝ௯၈⁯ѭ؏༪ᗿ⺀㴮௯✝㌰ጹᚑ௝໛Kႜ௿ᕚ᛻ሯᄽ׆㴮᥉⛐㠥㔩Kⷝ῰

ೄኌႿᧄמۻᩎᚑ၈⁯㴮ڽ௯㇩ⁱפ৐➷ᚑⅵⁱ༚ᕼ௝໛K᥉⛐㠥㔩ⷝ῰ೄኌႿᧄۻຝ

௯၈⁯ѭ᝟ᔉᚪ∵⎹Kℤὴ㴮᥹⭴K၈⁯ৢᢪᗿ㛯ὴ௯㠨ᕧ➅൑ᇆ᥹ֻ᥉⛐㠥פ׾ѭᚪ

∵⎹⹭ᵃ㇩㚨ℤὴ৐➷ٵ⳽㉸ࢸ௝໛K஻࡭ᕧ➅ℤངጞ࡞ໝѬᇆ࣊K⋯ᚍⷫ⢱␻ṣᇆ㴮
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༗⡙⹙௝פ׾㠨ᕧ➅൑ᇆK῰ೄኌႿⅵㄑ٫࡭᥉⛐㠥ᚑᗨ㛯K၈⁯㴮✤௯⡧٫௝ㇹⳬᧄ

ㄑ㈊ᅞ㴮ᚋᅞᄽጙ㠨ᕧ➅൑ᇆⅵㄑۃᕧ➅⁏ᇆKⷝ῰ೄኌႿᧄۻ௯௝໛׾㔩ᚑጹৢ׈K

▍᛻ѭ༖ᖬ㇩㉸ࢸK௝໛㔩၈⁯㴮௝໛K▾Ჩᨈ᮴⡧⡓ጚངὴᖉक़৐ٷᑎֻ܇㉸ࢸKⷹ

㌬㴮ᑗ⸏׾௯▾Ჩᨈ᮴㠨ৢ׈ۃK௝໛׾㔩㴮ጞᗿৢ׈⡓ጚངὴᖉक़⍷ႿK௝໛׾㔩㴮

㠨ᕧ➅൑ᇆ⡧ۃᕧ➅⁏ᇆ׾㔩Kⷝ῰ೄኌႿ׾၈׈מ⁯ⅵৢѭ㇩ᢪK▍᛻৐➷⳽⋭㴮׈

ৢ▾Ჩវچ௝໛஻ᵃ᧮↥ীᕧ➅Kᘨ঺⍷ႿѬᇆ࣊ႜ␻⍷ႿѬጞᗿ῰ೄᕧ➅Kᐳჱ㊉׈

Ⅲⅵৢ㴮஻᥹᥉⛐㠥׾㔩㴪㠨ᕧ➅൑ᇆ⡧ۃᕧ➅⁏ᇆ㴫Kⷝ῰ೄኌႿᧄۻ၈〽؏஻᥹ᚑ

ጹৢ׈ѭৢύ㴮⋯ᚍᖉक़ṣᇆޓ১⡓ጚངὴK௝໛㴮⡧ޓ১‽ຝބࠍK௝໛׾㔩㴮஻ᵃ

᧮↥Kⷪބࠍ⡧㌮⷏K⼛㛕׈מⅵৢ㴮஻᥹௯῰ೄܺ⼝ብ⼊ׅѬᕧ➅K㌮⷏⍷Ⴟ␻؏㊉

௝໛ཎݙᗿ੶ֻ⺞׈ѭᶋ✤㴮ৢ׈➷၈〽؏৐ۻⅵৢ㴮஻᥹᥉⛐㠥㔩Kⷝ῰ೄኌႿᧄ׈

᥉ⷹ㌬஻ຖ㴮㊉ᶀ᩽ເᕸ௶⺀ᗨᵃৢ׈ۊ௝໛K᥉⛐㠥ⷝ῰ೄኌႿᧄۻ㠨ۃ㚩Ⴓຝ௯၈

⁯㴮كঐঐܡ௯ᢩతפग࡝௝໛ཎ᥉Kⷹ㌬⼫஻㴮௝໛㔩K၈⁯٢⡪ຝ௯㴮༡ᚨ⴫ເᕸ

ⷹ㌬ᐙѭৢᢪ௶㴮᥹∵⎹ℤὴK➓ᅞጙ஻৐➷ⅵⁱ௶⵪㗧㴮מ㘼ᚪ∵⎹ጹ➷ഡஹያ㴮ᕘ

؏ᚑᅗᅞ♶∵⎹ㇹⳬᚂടK⸗⺞ѭ

ৈജ㴮ⷪױ▾Ჩ௶ۂᅉ㚢׾᥉⛐㠥⁯⿄ᇆࣞᩎᚑ௝໛㔩၈⁯㴮᥹▍᛻⳽⋭ᚪ∵⎹מ

ᚨ൞ދ⸫ጹ㚱ᚠ㴮ⷪ໶ⷪױ࣏▾Ჩ௶ۂᅉ㚢Kѳ㗤ཎ᥉Ѵ⁯⿄ᇆ㴮ߦℤὴⷪױ࣏▾Ჩ௶ۂ

ᅉ㚢ຝ௯ѳ૷ֻཎ᥉ѴK᥉⛐㠥⁯⿄ᇆ㴮ڽ᥉⛐㠥K⁯⿄ᇆ௯௝໛׾㔩מᩎᚑৢ׈㴮⳽⋭

K㴮ጞᗿ⺀ഥടᕼKڷᅉ㚢K၈⁯Ẕᩬᗿ㛤ۂ௶Ჩ▾ⷪױ࡭㉸K᥉⛐㠥㴮࡞௝໛㔩ৢ׈

௝໛ᗿ㛤ڷKѭ׈㈊㴮᥹⭴Kℤὴⷪױ⳽ٵߦ▾Ჩ௶ۂ༖῰ೄኌႿKᅉ㚢ᕚያ㴮௯ᇆ࣊

⡧ᕧ➅Kৢ׈᥉⛐㠥▆৞㔩ຝᚑ⁯⿄ᇆ㴮ৢ׏ᘋ׈ຝ௯௝໛׾㔩K၈࣊㴮ڽ༖ᖬৢ׈⡓

⼫㚨ٷ঺ৢ׈ṣᇆ᥉⛐㠥K⸗⺞㴮٢ᶋᚑᆄⷄㇹⳬ㗤ཎ᥉⁯⿄ᇆKਯ㛕⸗⺞ѭ

ᚋᅞ㴮ोᎬۂ௶▾ⷪױᅉ㚢Ѭ㠨ᕧ➅൑ᇆ⡧ۃᕧ➅⁏ᇆ௯ⷝ῰ೄኌႿᧄׅۻK၈

⁯㴮ٷ঺㠨ᕧ➅൑ᇆ⡧ۃᕧ➅⁏ᇆ௯ⷪױ▾Ჩ௶ۂᅉ㚢ׅK၈⁯㴮㊉ᚑうᘋ㔩K⼫क़ѭ
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᥹ജ㴮ⷪױ▾Ჩ௶ۂᅉ㚢ٷ঺㠨ᕧ➅⁏ᇆ⡧ۃᕧ➅⁏ᇆ௯ⷝ῰ೄኌႿᧄׅۻK၈׾⁯う

ᘋ㔩⼫क़㴮௯ৢ׈௝໛׾㔩؏ᚑጹৢ׈㴮كঐৢ׈௝໛K⼫क़ሯᄽ׈מⅵৢѭ᝟ᔉᚪ∵

⎹Kⷪ㩏㴮࡟ὸK▾ᲩѬ⋯ᚍᖉक़׾◧໥㕚❘⡧⼫क़㴮ۻ൞࡟ὸक़ܡᚑᅚഥK৐➷ᗿ༗

⡙うᘋ㔩⼫क़ٷ঺⼫क़ሯᩬᚑう௝၈⁯Kױⷄপ஻ֻ׾ѭᶋ✤㴮ᚪ∵⎹໽㖶ׅמᚨ㇢㈊

໽⻽Kᖪᄋㇹֻ᥺㟺⻽࡟ὸक़ύ⺞ⷪ㩏༖うᘋ㔩⼫क़⡧う௝၈⁯Kⷹ㌬㴮஻᥹༖ᖬⅵ㕚

K⸗⺞؏㚫ڀ⿋ᅞ♶∵⎹Kᐳㇹѭ
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��� ᄀ⼛

㈊ᅔK∵⎹㢱༚༖௝໛࡞㉸᥉⛐㠥K⁯⿄ᇆㇹⳬᐮ⸗㴮஻᥹௯ᐳⳬ῰ೄᕕ⑆ᘋ؏ᚨ

ᆄᚍ㌻༖ṣᇆK⛐㠥ㇹⳬगᄥK໎༗Ѭᕧ➅㴮༗⡙ᕕ⑆ᐳⳬጹ፹࡝Kጙᚪ৐➷ᚨᆄ➷⡧

ጙᕚᚑጹਮያ㴮ᚋᅞᄽጙᕕ⑆ۃᕚ׏⣡⾠㫋ഥKொೄѭᚪ∵⎹Kֻ㚨᝞ᆂ൙വ௯ᖬᐮ⸗

௝໛࡞᥉⛐㠥K⁯⿄ᇆѬ᥉⛐㠥׾㔩K၈⁯㴮ٷ঺⹙၈⁯௯う௝⡧うᘋ㔩K⼫क़ѭⅵㄑ

ᖬ㠨ᕧ➅⁏ᇆѬۃᕧ➅⁏ᇆٷ঺ۃᕧ➅൑ᇆ㴮ᚪ∵⎹௯㠨ᕧ➅൑ᇆ᥹ֻ᥉⛐㠥פᅣا࣏

ㄑֻ׈ᢪKℤὴѭ㇩ᢪK∵⎹▍᛻ࢰ㛯ࢲী㈊㠨␻ᕧ➅K൑ᇆ௯࡟ὸK⋯ᚍⁱפᗿㄑ࡮

ᚑṣᦎᇆK⛐㠥㴮ݞ٫৐➷ⅵㄑᖬ٫ْ࡭㊉ᚂ࡮ᚑⷝ῰ೄኌႿ㴮௯ⷪױ▾Ჩ௶ۂᅉ㚢ׅ

؏ᚑㄑ㠨KᄥႿѭ㌻༖㇩ᢪKሯᩬ㴮ᚪ∵⎹ᄀ⼛⤂ⷄᚑᕚ἟׈׏✮⾠ㄑ㠨ጙᚪKሯᄽ׆

ㇹⳬⷝ῰ೄኌႿKᐳჱ㴮ያ⹙❑ᶄᖬᕑ૕⁏ᇆK῰ೄኌႿ㴮ٷ঺ᑎॶ῰ೄᕧ➅Kᘨ঺ᇆѭ

ᚪ∵⎹⬎⁌ৢ׈㖭᦬Kࢸᛱᢩత㴮༖৛௝঺৛᥉⛐㠥ⷪױ▾Ჩ௶ۂᅉ㚢ᕚ᛻ㇹⳬا

⳽᥺K⸗⺞㴪൞ࣆ ���⡧ ���㴫㴮؏༖うᘋ㔩う௝໛Kⷪױ▾Ჩ௶ۂ㗤ཎ᥉⁯⿄ᇆㇹⳬᭉ࡝

Kᐮ⸗㴪൞⳽ ���㴫ѭ✤∵⎹▍᛻ֻࡺ௶ℤὴ㴮௝໛׾㔩K၈ٷ⁯঺ࡠ᪈⺌ᜫᘋ㔩㩏׾㔩

K⼫क़ⅵⁱᗨ㛯ѭ׈㈊㴮ᚪ∵⎹K▍᛻༡ᚨ➷༖௝໛㔩၈⁯㴪ो৸ⷪױ▾Ჩ௶ۂᅉ㚢K

う௝၈⁯Ѭႜ௿ⷝ῰ೄኌႿ௯᥉⛐㠥㔩ৢ׈Kう௝၈⁯㴮঺うᘋ㔩⼫क़K௝໛㔩၈⁯㴫㴮

ጞᗿうᘋ㔩⼫क़K㉸ࢸ㴮ᑎډࡆ܇K࡮ᚑ໽⻽ብ⛕ׅ׾⺀ᗨ⡧ᕉᏁѭױⷄKপ஻ᗿ஻ㇰ

ጙ௝໛㔩ጞᗿうᘋ㔩ׅຝ௯၈⁯K஻╫ⅵⁱ௶⵪㗧㴮ᚪ∵⎹ߦ➷ᅨ▾Ჩ㘿১㴪௝໛▾Ჩ

ᨈ᮴Ѭ௝໛⾏໩׈௿㴫⡧⋯ᚍᖉक़㘿১㴪௝໛⡓ጚངὴᖉक़Ѭ௝໛ᕧ➅ᨈ᮴㴫פিࢲႧ

㚨৐➷K☺㠥஻╫ㇹⳬ⸗⺞㴮ⅵⁱᚑ㖃ѭᅞ♶K∵⎹ያ㌻༖ᚪ∵⎹׈〝K㉸ࢸㇹⳬᚂᭉ

঺うᘋ㔩⼫क़Kጙ஻ѭٷKᐮ⸗㴮ोᎬᐮ╭௝໛㔩၈⁯K➓ᅞপ஻㴮࡝

ᐱ⧽㴮✝㌰῰ೄኌႿ⼛㛕∵⎹௯う௝⡧うᘋ㔩‹⡘う᥉⛐㠥Kᐮ⸗ׅ㴮㊉ຝ௯⸭ട

K⁯⿄ᇆ⡧ύ⺞ℤང⎼㔩㴮ᚪ∵⎹⹭ᵃ׈⺞ᗿ㌻༖૷ֻᘋ㔩㩏Ѭ㌻༖૷ֻ௝໛Ѭ㌻༖ട
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ᘋ㔩㩏㴮ጞᗿ㌻༖ട௝໛K∵⎹㊉࡮ᚑⅵⁱK㌮ⷄᇆѭ׈׏⺞ᗿۊ⎍ᜅᡰ׾∵⎹㴮༖ᖬ

ѳ⁯⿄ᇆѴK⸗⺞ᚂᗿ׈ያᆨ⷏ѭ

༖௝໛ཎ᥉ⷹ㌬⼫஻Kᐮ⸗ׅ㴮༐௝໛▾Ჩᨈ᮴Ѭ⾏໩׈௿Ѭ⡓ጚངὴᖉक़ٷ঺ᕧ

➅ᨈ᮴ஷⷹݙ㌬஻ຖ㴮ৢᘋᕔᢩ࡝తㇹⳬᐮ⸗㴮ጞ⸭➷ഡ⼱ஷৢ׈ݙ㘿১K௝໛ṣᇆࡨ

ৢ༖௝໛㔩၈⁯ㇹⳬᚂເᕸKⷹ㌬ѭᶋ✤ᚪ∵⎹஻ᥑㇹⳬうᘋ㔩Kᧄㄑ㴮ᵃࡠۯ᪈⾫ᖒ

K௝໛ᵃֻ⡙㴮஻᥹௯⒟㈪௝໛K㈊⍷࣍פ㖐ֻا㉸ࢸK௝໛ᢪᚪ㴮ᚋ▄ࣱߦ �� ௝ݙ

໛ᢪᚪѭࡺगׅᚪ∵⎹Kࢸᛱᢩతᚪボຝ௯ֻ໊K⵪㗧ᇆ㴮ᵃᢩۯاతKگ⸔ׅㄑ⎰໊㴮

ᚪ∵⎹מᚨ➷ഡৢᘋ༖ടⷹݙ㌬஻ຖㇹⳬ⸗⺞ѭ

᥹ജ㴮㈊শK῰ೄኌႿ∵⎹ጹۯ⁃K῰ೄኌႿ᭪㌰ᖪᄋ㊉׈Ⅲⅵৢ㴮✤ᚪᖉጹۯ⁃

K᭪㌰ᗿ㇢㈊ࡠ㛤࣊KᏄᢣ༐ী⸩✟ॱࢸᵃᚑⷝ῰ೄኌႿ⡧ᩎᚑⷝ῰ೄኌႿࡠ㛤࣊ѭ׈
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㛤ѴKࢸ㘿১␻㴮ᕘᚪ∵⎹ᄀ⼛ᚨ۶ⅵ㕚∵⎹ያା⹐㇢㈊ѳৢ׈῰ೄኌႿK࣊൞ᶀ᩽ॱۻ

ᖪᄋ༖῰ೄኌႿㇹⳬㄑᵃເᕸK᭪㌰ѭ

ᚋᅞ㴮ۑᵃۯ⁃ഥతう௝⾫ᖒK∵⎹㴮ᚪ∵⎹؏㚫✝㌰⾫ᖒ੠⿄ጹ৐➷༗⡙Kષ
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἟ຝ௯ㄑഥK၈⁯㴮༚ᕼ௝໛ᚑᐱㆸ ��� K᥸⊘㚱᭪἟㴮✤㉸ࢸ௝໛ࣞߦᚑۃᖬ ���

K᥸⊘㚱᭪἟ѭ㇩ᢪKᕼᔉ၈⁯ᅚ৐➷ৢ׈⳽ٵ௝໛K⾫ᖒ੠⿄⁩ᵃষ၈㴮সጞᗿ௝໛

㴮⤂৛௝K⾫ᖒ੠⿄၈⁯㈊ഥጞ௝໛ۃ㔩ᚪボKὴ⽙ṣᅷ➷ഡ⴫ᢩతⷹ㌬K⍷Ⴟ༪ㄑ׾
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ষ✝ᖉἓ

⻛㗯‽� ������� ടཎ᥉ࢸᛱ� ,Q⇽᫫᮰Ѭ⁦ᇛ㈐Ѭउ㔖⧞Ѭ᠐௝ᢦ �(G��� ⋯ᚍ঺ⳬᵃ⍗

ັ∵⎹᩽㴼⾫ᖒࢸᛱ �SS� ���±����� ⡝ख़㴼⡝ᴐᛖ⦶�

$UEXFNOH� 0� %�� 	.RQLVN\� '�0� ������� 7KH UROH RI UHOLJLRQ LQ HQYLURQPHQWDO DWWLWXGHV�

6RFLDO 6FLHQFH 4XDUWHUO\� ������ ����±�����

%HFN� 8� ������� :KDW LV JOREDOL]DWLRQ" 3ROLW\ 3UHVV�

%HUHQJXHU� -�� &RUUDOL]D� -� $�� 	 0DUWLQ� 5� ������� 5XUDO�XUEDQ GLIIHUHQFHV LQ HQYLURQ�

PHQWDO FRQFHUQ� DWWLWXGHV� DQG DFWLRQV� (XURSHDQ MRXUQDO RI SV\FKRORJLFDO DVVHVVPHQW�

������ ���±����

%HUJK� $�� 	 1LOVVRQ� 7� ������� 'R OLEHUDOL]DWLRQ DQG JOREDOL]DWLRQ LQFUHDVH LQFRPH

LQHTXDOLW\" (XURSHDQ -RXUQDO RI 3ROLWLFDO (FRQRP\� ������ ���±����

%HWWHQGRUI� /�� 	 'LMNJUDDI� (� ������� 5HOLJLRQ DQG LQFRPH� +HWHURJHQHLW\ EHWZHHQ

FRXQWULHV� -RXUQDO RI (FRQRPLF %HKDYLRU 	 2UJDQL]DWLRQ� �������� ��±���

%LUHV� =�� 	 5DM� 6� ������� 'HWHUPLQDQWV RI HQYLURQPHQWDO FRQVHUYDWLRQ LQ ODNH WDQD

ELRVSKHUH UHVHUYH� HWKLRSLD� +HOL\RQ� ����� H������

%UHFNOHU� 6� -� ������� (PSLULFDO YDOLGDWLRQ RI DIIHFW� EHKDYLRU� DQG FRJQLWLRQ DV GLVWLQFW

FRPSRQHQWV RI DWWLWXGH� -RXUQDO RI 3HUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\� ������ �����

%XFNLQJKDP� 6� ������� *HQGHU DQG HQYLURQPHQW� 5RXWOHGJH�

���
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&UHQVKDZ� .� ������� 0DSSLQJ WKH PDUJLQV� ,QWHUVHFWLRQDOLW\� LGHQWLW\ SROLWLFV� DQG YLR�

OHQFH DJDLQVW ZRPHQ RI FRORU� 6WDQIRUG /DZ 5HYLHZ� ��� �����

'DWDU� $�� 	 1LFRVLD� 1� ������� $VVHVVLQJ VRFLDO FRQWDJLRQ LQ ERG\ PDVV LQGH[� RYHU�

ZHLJKW� DQG REHVLW\ XVLQJ D QDWXUDO H[SHULPHQW� -$0$ 3HGLDWULFV� ������� ���±����

'LHNPDQQ� $�� 	 )UDQ]HQ� $� ������� 7KH ZHDOWK RI QDWLRQV DQG HQYLURQPHQWDO FRQFHUQ�

(QYLURQPHQW DQG %HKDYLRU� ������ ���±����

'XQODS� 5� (�� *DOOXS -U� *� +�� 	 *DOOXS� $� 0� ������� 2I JOREDO FRQFHUQ� 5HVXOWV

RI WKH KHDOWK RI WKH SODQHW VXUYH\� (QYLURQPHQW� 6FLHQFH DQG 3ROLF\ IRU 6XVWDLQDEOH

'HYHORSPHQW� ������ �±���

'XQODS� 5� (�� 	 -RQHV� 5� ������� (QYLURQPHQWDO FRQFHUQ� &RQFHSWXDO DQG PHDVXUHPHQW

LVVXHV� ,Q 5� (� 'XQODS 	 :� 0LFKHOVRQ �(GV��� +DQGERRN RI HQYLURQPHQWDO VRFLRORJ\

�SS� ���±����� :HVWSRUW� /RQGRQ� *UHHQZRRG 3UHVV�

'XQODS� 5� (�� 	 0HUWLJ� $� *� ������� *OREDO FRQFHUQ IRU WKH HQYLURQPHQW� ,V DIIOXHQFH

D SUHUHTXLVLWH" -RXUQDO RI 6RFLDO ,VVXHV� ������ ���±����

'XQODS� 5� (�� 	<RUN� 5� ������� 7KH JOREDOL]DWLRQ RI HQYLURQPHQWDO FRQFHUQ DQG WKH OLP�

LWV RI WKH SRVWPDWHULDOLVW YDOXHV H[SODQDWLRQ� (YLGHQFH IURP IRXU PXOWLQDWLRQDO VXUYH\V�

7KH 6RFLRORJLFDO 4XDUWHUO\� ������ ���±����

(DVWLQ� -�� 	 3UDNDVK� $� ������� (FRQRPLF GHYHORSPHQW DQG JHQGHU HTXDOLW\� ,V WKHUH D

JHQGHU NX]QHWV FXUYH" :RUOG 3ROLWLFV� ������ ���±����

(FKDYDUUHQ� -� 0� ������� )URP REMHFWLYH HQYLURQPHQWDO SUREOHPV WR VXEMHFWLYH HQYL�

URQPHQWDO FRQFHUQ� $ PXOWLOHYHO DQDO\VLV XVLQJ �� LQGLFDWRUV RI HQYLURQPHQWDO TXDOLW\�

6RFLHW\ 	 1DWXUDO 5HVRXUFHV� ������ ���±����

(OOLRWW� (�� 6HOGRQ� %� -�� 	 5HJHQV� -� /� ������� 3ROLWLFDO DQG HFRQRPLF GHWHUPLQDQWV RI

LQGLYLGXDOV¶ VXSSRUW IRU HQYLURQPHQWDO VSHQGLQJ� -RXUQDO RI (QYLURQPHQWDO 0DQDJH�

PHQW� ������ ��±���

���
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(OZHUW� )� ������� *UDSKLFDO FDXVDO PRGHOV� ,Q +DQGERRN RI FDXVDO DQDO\VLV IRU VRFLDO

UHVHDUFK �SS� ���±����� 6SULQJHU�

)DLUEURWKHU� 0� ������� 5LFK SHRSOH� SRRU SHRSOH� DQG HQYLURQPHQWDO FRQFHUQ� (YLGHQFH

DFURVV QDWLRQV DQG WLPH� (XURSHDQ 6RFLRORJLFDO 5HYLHZ� ������ ���±����

)UDQ]HQ� $� ������� (QYLURQPHQWDO DWWLWXGHV LQ LQWHUQDWLRQDO FRPSDULVRQ� $Q DQDO\VLV RI

WKH LVVS VXUYH\V ���� DQG ����� 6RFLDO 6FLHQFH 4XDUWHUO\� ������ ���±����

)UDQ]HQ� $�� 	 0H\HU� 5� ������� (QYLURQPHQWDO DWWLWXGHV LQ FURVV�QDWLRQDO SHUVSHFWLYH�

$ PXOWLOHYHO DQDO\VLV RI WKH LVVS ���� DQG ����� (XURSHDQ 6RFLRORJLFDO 5HYLHZ� ������

���±����

)UDQ]HQ� $�� 	 9RJO� '� ������� 7ZR GHFDGHV RI PHDVXULQJ HQYLURQPHQWDO DWWLWXGHV�

$ FRPSDUDWLYH DQDO\VLV RI �� FRXQWULHV� *OREDO (QYLURQPHQWDO &KDQJH� ������ ����±

�����

)UHXGHQEXUJ� :� 5� ������� 5XUDO�XUEDQ GLIIHUHQFHV LQ HQYLURQPHQWDO FRQFHUQ� $ FORVHU

ORRN� 6RFLRORJLFDO ,QTXLU\� ������ ���±����

*DUFLD� 6� 0�� 7RU� $�� 	 *RQ]DOH]� 5� ������� 5DQNV DQG ULYDOV� $ WKHRU\ RI FRPSHWLWLRQ�

3HUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\ %XOOHWLQ� ������ ���±����

*HOLVVHQ� -� ������� ([SODLQLQJ SRSXODU VXSSRUW IRU HQYLURQPHQWDO SURWHFWLRQ� $ PXOWL�

OHYHO DQDO\VLV RI �� QDWLRQV� (QYLURQPHQW DQG %HKDYLRU� ������ ���±����

*LIIRUG� 5�� 	 6XVVPDQ� 5� ������� (QYLURQPHQWDO DWWLWXGHV� ,Q 6� &OD\WRQ �(G��� +DQG�

ERRN RI HQYLURQPHQWDO DQG FRQVHUYDWLRQ SV\FKRORJ\ �SS� ��±���� 2[IRUG 8QLYHUVLW\

3UHVV�

*LYHQV� -� (�� 	 -RUJHQVRQ� $� .� ������� 7KH HIIHFWV RI DIIOXHQFH� HFRQRPLF GHYHORS�

PHQW� DQG HQYLURQPHQWDO GHJUDGDWLRQ RQ HQYLURQPHQWDO FRQFHUQ� $ PXOWLOHYHO DQDO\VLV�

2UJDQL]DWLRQ 	 (QYLURQPHQW� ������ ��±���

���
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*UDQW� &� $�� 	 6OHHWHU� &� (� ������� 5DFH� FODVV� DQG JHQGHU LQ HGXFDWLRQ UHVHDUFK� $Q

DUJXPHQW IRU LQWHJUDWLYH DQDO\VLV� 5HYLHZ RI (GXFDWLRQDO 5HVHDUFK� ������ ���±����

*UD\� '� %�� %RUGHQ� 5� -�� 	 :HLJHO� 5� +� ������� (FRORJLFDO EHOLHIV DQG EHKDYLRUV �

$VVHVVPHQW DQG FKDQJH� *UHHQZRRG 3UHVV�

*UHHQEHUJ� 0� 5� ������� &RQFHUQ DERXW HQYLURQPHQWDO SROOXWLRQ� +RZ PXFK GLIIHUHQFH

GR UDFH DQG HWKQLFLW\ PDNH" D QHZ MHUVH\ FDVH VWXG\� (QYLURQPHQWDO +HDOWK 3HUVSHF�

WLYHV� ������� ���±����

*XDJQDQR� *� $�� 	 0DUNHH� 1� ������� 5HJLRQDO GLIIHUHQFHV LQ WKH VRFLRGHPRJUDSKLF

GHWHUPLQDQWV RI HQYLURQPHQWDO FRQFHUQ� 3RSXODWLRQ DQG (QYLURQPHQW� ������ ���±����

+DHUSIHU� &�� ,QJOHKDUW� 5�� 0RUHQR� $�� :HO]HO� &�� .L]LORYD� .�� 'LH]�0HGUDQR� -�� «

RWKHUV ������� :RUOG YDOXHV VXUYH\� 5RXQG VHYHQ±FRXQWU\�SRROHG GDWDILOH� 0DGULG�

6SDLQ 	 9LHQQD� $XVWULD� -' 6\VWHPV ,QVWLWXWH 	 :96$ 6HFUHWDULDW�

+DOOHU� 0�� 	 +DGOHU� 0� ������� 'LVSRVLWLRQV WR DFW LQ IDYRU RI WKH HQYLURQPHQW� )DWDOLVP

DQG UHDGLQHVV WR PDNH VDFULILFHV LQ D FURVV�QDWLRQDO SHUVSHFWLYH� ,Q 6RFLRORJLFDO IRUXP

�9RO� ��� SS� ���±�����

+DQQLEDO� %�� /LX� ;�� 	 9HGOLW]� $� ������� 3HUVRQDO FKDUDFWHULVWLFV� ORFDO HQYLURQPHQWDO

FRQGLWLRQV� DQG LQGLYLGXDO HQYLURQPHQWDO FRQFHUQ� $ PXOWLOHYHO DQDO\VLV� (QYLURQPHQ�

WDO 6RFLRORJ\� ����� ���±����

+DR� )�� 	 6RQJ� /� ������� (QYLURQPHQWDO FRQFHUQ LQ FKLQD� $ PXOWLOHYHO DQDO\VLV�

&KLQHVH 6RFLRORJLFDO 5HYLHZ� ������ �±���

+DUULQJ� 1� ������� 8QGHUVWDQGLQJ WKH HIIHFWV RI FRUUXSWLRQ DQG SROLWLFDO WUXVW RQ ZLOO�

LQJQHVV WR PDNH HFRQRPLF VDFULILFHV IRU HQYLURQPHQWDO SURWHFWLRQ LQ D FURVV�QDWLRQDO

SHUVSHFWLYH� 6RFLDO 6FLHQFH 4XDUWHUO\� ������ ���±����

+RIPDQQ� '�$�� 	*DYLQ�0� %� ������� &HQWHULQJ GHFLVLRQV LQ KLHUDUFKLFDO OLQHDUPRGHOV�

,PSOLFDWLRQV IRU UHVHDUFK LQ RUJDQL]DWLRQV� -RXUQDO RI 0DQDJHPHQW� ������ ���±����

���
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+RSZRRG� &� -�� 6FKZDED� 7�� 0LOIRQW� 7� /�� 6LEOH\� &� *�� 	 %OHLGRUQ� :� �������

3HUVRQDOLW\ FKDQJH DQG VXVWDLQDELOLW\ DWWLWXGHV DQG EHKDYLRUV� (XURSHDQ -RXUQDO RI

3HUVRQDOLW\� �±��� GRL� �������������������������

+XQWHU� /� 0� ������� $ FRPSDULVRQ RI WKH HQYLURQPHQWDO DWWLWXGHV� FRQFHUQ� DQG EHKDY�

LRUV RI QDWLYH�ERUQ DQG IRUHLJQ�ERUQ XV UHVLGHQWV� 3RSXODWLRQ DQG (QYLURQPHQW� ������

���±����

,QJOHKDUW� 5� ������� 3RVW�PDWHULDOLVP LQ DQ HQYLURQPHQW RI LQVHFXULW\� $PHULFDQ SROLWLFDO

VFLHQFH UHYLHZ� ������ ���±����

,QJOHKDUW� 5� ������� 3XEOLF VXSSRUW IRU HQYLURQPHQWDO SURWHFWLRQ� 2EMHFWLYH SUREOHPV

DQG VXEMHFWLYH YDOXHV LQ �� VRFLHWLHV� 36� 3ROLWLFDO 6FLHQFH 	 3ROLWLFV� ������ ��±���

,QJOHKDUW� 5� ������� 0RGHUQL]DWLRQ DQG SRVWPRGHUQL]DWLRQ LQ �� VRFLHWLHV� 3ULQFHWRQ

XQLYHUVLW\ SUHVV�

,QJOHKDUW� 5�� +DHUSIHU� &�� 0RUHQR� $�� :HO]HO� &�� .L]LORYD� .�� 'LH]�0HGUDQR� -�� «

RWKHUV ������� :RUOG YDOXHV VXUYH\� 5RXQG ILYH±FRXQWU\�SRROHG GDWDILOH� 0DGULG�

6SDLQ 	 9LHQQD� $XVWULD� -' 6\VWHPV ,QVWLWXWH :96$ 6HFUHWDULDW��

,QJOHKDUW� 5�� 	:HO]HO� &� ������� 9DOXH FKDQJH DQG WKH SHUVLVWHQFH RI FXOWXUDO WUDGLWLRQV�

,Q 0RGHUQL]DWLRQ� FXOWXUDO FKDQJH� DQG GHPRFUDF\ WKH KXPDQ GHYHORSPHQW VHTXHQFH

�SS� ��±���� 1HZ <RUN� &DPEULGJH 8QLYHUVLW\ 3UHVV�

-DXPRWWH� )�� /DOO� 6�� 	 3DSDJHRUJLRX� &� ������� 5LVLQJ LQFRPH LQHTXDOLW\� 7HFKQRORJ\�

RU WUDGH DQG ILQDQFLDO JOREDOL]DWLRQ" ,0) (FRQRPLF 5HYLHZ� ������ ���±����

.DKQ� 0� (�� 	 .RWFKHQ� 0� -� ������� (QYLURQPHQWDO FRQFHUQ DQG WKH EXVLQHVV F\FOH�

7KH FKLOOLQJ HIIHFW RI UHFHVVLRQ �7HFK� 5HS��� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK�

.HPPHOPHLHU� 0�� .UyO� *�� 	 .LP� <� +� ������� 9DOXHV� HFRQRPLFV� DQG SURHQYLURQ�

PHQWDO DWWLWXGHV LQ �� VRFLHWLHV� &URVV�&XOWXUDO 5HVHDUFK� ������ ���±����

���
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.QLJKW� .� :�� 	 0HVVHU� %� /� ������� (QYLURQPHQWDO FRQFHUQ LQ FURVV�QDWLRQDO SHUVSHF�

WLYH� 7KH HIIHFWV RI DIIOXHQFH� HQYLURQPHQWDO GHJUDGDWLRQ� DQG ZRUOG VRFLHW\� 6RFLDO

6FLHQFH 4XDUWHUO\� ������ ���±����

/HH� &�� 	 +DQ� /� ������� 5HF\FOLQJ ERGKLVDWWYD� 7KH W]X�FKL PRYHPHQW¶V UHVSRQVH WR

JOREDO FOLPDWH FKDQJH� 6RFLDO &RPSDVV� ������ ���±����

/L� :�� 	 &KHQ� 1� ������� $EVROXWH LQFRPH� UHODWLYH LQFRPH DQG HQYLURQPHQWDO FRQFHUQ�

(YLGHQFH IURP GLIIHUHQW UHJLRQV LQ FKLQD� -RXUQDO RI &OHDQHU 3URGXFWLRQ� ���� �±���

/R� $� <� ������� 1HJDWLYH LQFRPH HIIHFW RQ SHUFHSWLRQ RI ORQJ�WHUP HQYLURQPHQWDO ULVN�

(FRORJLFDO (FRQRPLFV� ���� ��±���

/R� $� <� ������� 1DWLRQDO LQFRPH DQG HQYLURQPHQWDO FRQFHUQ� 2EVHUYDWLRQV IURP ��

FRXQWULHV� 3XEOLF 8QGHUVWDQGLQJ RI 6FLHQFH� ������ ���±����

0DUTXDUW�3\DWW� 6� 7� ������� $UH WKHUH VLPLODU VRXUFHV RI HQYLURQPHQWDO FRQFHUQ" FRP�

SDULQJ LQGXVWULDOL]HG FRXQWULHV� 6RFLDO 6FLHQFH 4XDUWHUO\� ������ ����±�����

0DUTXDUW�3\DWW� 6� 7� �����D�� &RQWH[WXDO LQIOXHQFHV RQ HQYLURQPHQWDO FRQFHUQV FURVV�

QDWLRQDOO\� $ PXOWLOHYHO LQYHVWLJDWLRQ� 6RFLDO 6FLHQFH 5HVHDUFK� ������ ����±�����

0DUTXDUW�3\DWW� 6� 7� �����E�� (QYLURQPHQWDO FRQFHUQV LQ FURVV�QDWLRQDO FRQWH[W� +RZ

GR PDVV SXEOLFV LQ FHQWUDO DQG HDVWHUQ HXURSH FRPSDUH ZLWK RWKHU UHJLRQV RI WKH ZRUOG"

6RFLRORJLFNǤ þDVRSLV�&]HFK 6RFLRORJLFDO 5HYLHZ� ������� ���±����

0DUTXDUW�3\DWW� 6� 7� ������� (QYLURQPHQWDO FRQFHUQ LQ LQWHUQDWLRQDO DQG FURVV�QDWLRQDO

FRQWH[W� ,QVLJKWV DQG FKDOOHQJHV IRU IXWXUH UHVHDUFK� ,QWHUQDWLRQDO -RXUQDO RI 6RFLRORJ\�

������ �±���

0D\HU�)RXONHV� '� ������� *OREDO GLYHUJHQFH� 5HWULHYHG IURP

KWWS���G[�GRL�RUJ���������VVUQ�������

���
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0D\HUO� -�� 	 %HVW� +� ������� 7ZR ZRUOGV RI HQYLURQPHQWDOLVP"HPSLULFDO DQDO\VHV RQ

WKH FRPSOH[ UHODWLRQVKLS EHWZHHQ SRVWPDWHULDOLVP� QDWLRQDO ZHDOWK� DQG HQYLURQPHQWDO

FRQFHUQ� 1DWXUH DQG &XOWXUH� ������ ���±����

0F&ULJKW� $� 0�� 	 6XQGVWU|P� $� ������� ([DPLQLQJ JHQGHU GLIIHUHQFHV LQ HQYLURQ�

PHQWDO FRQFHUQ LQ WKH VZHGLVK JHQHUDO SXEOLF� ���������� ,QWHUQDWLRQDO -RXUQDO RI

6RFLRORJ\� ������ ��±���

0RQN -U� (� 3�� (VSRVLWR� 0� +�� 	/HH� +� ������� %HKROGLQJ LQHTXDOLW\� 5DFH� JHQGHU� DQG

UHWXUQV WR SK\VLFDO DWWUDFWLYHQHVV LQ WKH XQLWHG VWDWHV� $PHULFDQ -RXUQDO RI 6RFLRORJ\�

������� ���±����

0RUJDQ� 6� /�� 	 :LQVKLS� &� ������� &RXQWHUIDFWXDOV DQG FDXVDO LQIHUHQFH� &DPEULGJH

8QLYHUVLW\ 3UHVV�

1DZURW]NL� 5� -� ������� 7KH SROLWLFV RI HQYLURQPHQWDO FRQFHUQ� $ FURVV�QDWLRQDO DQDO\VLV�

2UJDQL]DWLRQ 	 (QYLURQPHQW� ������ ���±����

1DZURW]NL� 5� -�� 	 3DPSHO� )� &� ������� &RKRUW FKDQJH DQG WKH GLIIXVLRQ RI HQYLURQ�

PHQWDO FRQFHUQ� $ FURVV�QDWLRQDO DQDO\VLV� 3RSXODWLRQ DQG (QYLURQPHQW� ������ �±���

2ORIVVRQ� $�� 	 6XVDQQD� g� ������� *HQHUDO EHOLHIV DQG HQYLURQPHQWDO FRQFHUQ� 7UDQVDW�

ODQWLF FRPSDULVRQV� (QYLURQPHQW DQG %HKDYLRU� ������ ���±����

2UHJ� 6�� 	 *HUUR� .� ������� 3UHGLFWLQJ SURHQYLURQPHQWDO EHKDYLRXU FURVV�QDWLRQDOLW\�

YDOXHV WKH WKHRU\ RI SODQQHG EHKDYLRXU DQG YDOXH�EHOLHI�QRUP WKHRU\� (QYLURQPHQW DQG

%HKDYLRXU� ������ ���±����

3DPSHO� )� &� ������� 7KH YDULHG LQIOXHQFH RI VHV RQ HQYLURQPHQWDO FRQFHUQ� 6RFLDO

6FLHQFH 4XDUWHUO\� ������ ��±���

3DYFQLN� 1� ������� *OREDOL]DWLRQ DQG ZLWKLQ�FRXQWU\ LQFRPH LQHTXDOLW\� ,Q 0DNLQJ

JOREDOL]DWLRQ VRFLDOO\ VXVWDLQDEOH �SS� ���±����� :72 L/LEUDU\�
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3RVW� '�� 	 0HQJ� <� ������� 'RHV VFKRROLQJ IRVWHU HQYLURQPHQWDO YDOXHV DQG DFWLRQ" D

FURVV�QDWLRQDO VWXG\ RI SULRULWLHV DQG EHKDYLRUV� ,QWHUQDWLRQDO -RXUQDO RI (GXFDWLRQDO

'HYHORSPHQW� ��� ��±���

5DVRRO� )�� 	 2JXQERGH� &� $� ������� 6RFLR�GHPRJUDSKLF GLIIHUHQFHV LQ HQYLURQPHQWDO

FRQFHUQ DQG ZLOOLQJQHVV WR SD\ IRU DGGUHVVLQJ JOREDO FOLPDWH FKDQJH LQ SDNLVWDQ� $VLDQ

-RXUQDO RI 6RFLDO 6FLHQFH� ������ ���±����

5DXGHQEXVK� 6� :�� 	 %U\N� $� 6� ������� +LHUDUFKLFDO OLQHDU PRGHOV� $SSOLFDWLRQV DQG

GDWD DQDO\VLV PHWKRGV �9RO� ��� VDJH�

5KHDG� 5�� (OOLRW� 0�� 	 8SKDP� 3� ������� 8VLQJ ODWHQW FODVV DQDO\VLV WR SURGXFH D

W\SRORJ\ RI HQYLURQPHQWDO FRQFHUQ LQ WKH XN� 6RFLDO 6FLHQFH 5HVHDUFK� ��� ���±����

5L]LR� 6� 0�� +DUULV� (�� 	 .DVKLPD� <� ������� 7KH HFRQRP\ DQG HQYLURQPHQWDO DWWLWXGHV�

$ UHYLHZ RI WKH FXUUHQW OLWHUDWXUH�

5RVD� &� '�� 	 &ROODGR� 6� ������� ([SHULHQFHV LQ QDWXUH DQG HQYLURQPHQWDO DWWLWXGHV DQG

EHKDYLRUV� 6HWWLQJ WKH JURXQG IRU IXWXUH UHVHDUFK� )URQWLHUV LQ 3V\FKRORJ\� ��� ����

6FUXJJV� /�� 	 %HQHJDO� 6� ������� 'HFOLQLQJ SXEOLF FRQFHUQ DERXW FOLPDWH FKDQJH� &DQ

ZH EODPH WKH JUHDWUHFHVVLRQ" *OREDO (QYLURQPHQWDO &KDQJH� ������ ���±����

6WHJHU� 0� %� ������� *OREDOL]DWLRQ� $ YHU\ VKRUW LQWURGXFWLRQ� 2[IRUG 8QLYHUVLW\ 3UHVV�

6XPPHUV� 1�� 	 9DQ+HXYHOHQ� 7� ������� +HWHURJHQHLW\ LQ WKH UHODWLRQVKLS EHWZHHQ

FRXQWU\�OHYHO DIIOXHQFH DQG HQYLURQPHQWDO FRQFHUQ� 6RFLDO )RUFHV� ������ ���±����

7RUFKH� )�� 	$EXIKHOH� $� ������� 7KH QRUPDWLYLW\ RI PDUULDJH DQG WKHPDUULDJH SUHPLXP

IRU FKLOGUHQ¶V RXWFRPHV� $PHULFDQ -RXUQDO RI 6RFLRORJ\� ������� ���±����

7RUJOHU� %�� 	 *DUFLD�9DOLxDV� 0� $� ������� 7KH GHWHUPLQDQWV RI LQGLYLGXDOV¶ DWWLWXGHV

WRZDUGV SUHYHQWLQJ HQYLURQPHQWDO GDPDJH� (FRORJLFDO (FRQRPLFV� �������� ���±����

���
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7XUDJD� 5� 0� 5� ������� 'RHV HFRQRP\ PDWWHU IRU SXEOLF VXSSRUW IRU HQYLURQPHQWDO

SURWHFWLRQ" HYLGHQFH IURP LQGLD� ,QGLDQ ,QVWLWXWH RI 0DQDJHPHQW� $KPHGDEDG�

9DQ+HXYHOHQ� 7�� 	 6XPPHUV� 1� ������� 'LYHUJHQW URDGV� $ FURVV�QDWLRQDO LQWHUFRKRUW

DQDO\VLV RI DIIOXHQFH DQG HQYLURQPHQWDO FRQFHUQ� 6RFLDO 6FLHQFH 5HVHDUFK� ��� ��±���

:LONLQVRQ� 5�� 	 3LFNHWW� .� ������� 7KH VSLULW OHYHO� :K\ JUHDWHU HTXDOLW\ PDNHV VRFLHWLHV

VWURQJHU� %ORRPVEXU\ 3XEOLVKLQJ 86$�

:LOPRWK� -�� 	 .RVR� *� ������� 'RHV PDULWDO KLVWRU\ PDWWHU" PDULWDO VWDWXV DQG ZHDOWK

RXWFRPHV DPRQJ SUHUHWLUHPHQW DGXOWV� -RXUQDO RI 0DUULDJH DQG )DPLO\� ������ ���±

����

;LDR� &�� 	 'XQODS� 5� (� ������� 9DOLGDWLQJ D FRPSUHKHQVLYH PRGHO RI HQYLURQPHQWDO

FRQFHUQ FURVV�QDWLRQDOO\� $ XV�FDQDGLDQ FRPSDULVRQ� 6RFLDO 6FLHQFH 4XDUWHUO\� ������

���±����

;LDR� &�� 	 0F&ULJKW� $� 0� ������� ([SODLQLQJ JHQGHU GLIIHUHQFHV LQ FRQFHUQ DERXW

HQYLURQPHQWDO SUREOHPV LQ WKH XQLWHG VWDWHV� 6RFLHW\ 	 1DWXUDO 5HVRXUFHV� �������

����±�����
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