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$EVWUDFW
:LWK WKH GHYHORSPHQW RI HFRQRPLF JOREDOL]DWLRQ DQG UHJLRQDO LQWHJUDWLRQ� WKH

SKHQRPHQRQ RI ILQDQFLDO DJJORPHUDWLRQ KDV DOUHDG\ DSSHDUHG LQ FRXQWULHV DURXQG

WKH ZRUOG� DQG KDV IRUPHG ILQDQFLDO FHQWHUV RI GLIIHUHQW VFDOHV� :LWK WKH DGYDQWDJHV

RI KLJK OHYHO RI UHJLRQDO HFRQRPLF GHYHORSPHQW� VXSHULRU JHRJUDSKLFDO ORFDWLRQ

DQG JRYHUQPHQW VXSSRUW� PDQ\ ODUJH ILQDQFLDO FHQWHUV VXFK DV /RQGRQ� 1HZ <RUN

DQG 6DQ )UDQFLVFR KDYH EHHQ IRUPHG LQWHUQDWLRQDOO\� ,Q &KLQD� ZLWK WKH VXVWDLQHG

DQG KLJK�TXDOLW\ GHYHORSPHQW RI WKH QDWLRQDO HFRQRP\ DQG WKH VWHDG\

DGYDQFHPHQW RI WKH ILQDQFLDO V\VWHP UHIRUP� PDQ\ ODUJH�VFDOH ILQDQFLDO FHQWHUV

KDYH EHHQ IRUPHG LQ GHYHORSHG UHJLRQV VXFK DV WKH <DQJW]H 5LYHU 'HOWD� WKH 3HDUO

5LYHU 'HOWD DQG WKH %HLMLQJ�7LDQMLQ�+HEHL UHJLRQ� :KLOH WKH OHYHO RI ILQDQFLDO

DJJORPHUDWLRQ DQG HFRQRPLF GHYHORSPHQW LQ (DVW &KLQD DUH LPSURYLQJ LQ ERWK

GLUHFWLRQV� DFFRUGLQJ WR WKH GDWD RI WKH 1DWLRQDO %XUHDX RI 6WDWLVWLFV� WKH XUEDQ�

UXUDO LQFRPH JDS LQ &KLQD FRQWLQXHV WR QDUURZ� 7KHUHIRUH� WKLV SDSHU WDNHV WKH VL[

SURYLQFHV DQG RQH FLW\ LQ (DVW &KLQD DV WKH UHVHDUFK REMHFW� VHOHFWV WKH GDWD IURP

���� WR ����� DQG FRQGXFWV WKHRUHWLFDO DQDO\VLV DQG HPSLULFDO DQDO\VLV RQ WKH

LPSDFW RI ILQDQFLDO DJJORPHUDWLRQ RQ WKH XUEDQ�UXUDO LQFRPH JDS LQ WKH UHJLRQ� 7KH

FRQFOXVLRQ RI WKH LPSDFW RI ILQDQFLDO DJJORPHUDWLRQ RQ WKH XUEDQ�UXUDO LQFRPH JDS

SURYLGHV D FHUWDLQ UHIHUHQFH IRU JRYHUQPHQW GHSDUWPHQWV LQ GHDOLQJ ZLWK UHODWHG

LVVXHV�

7KH IUDPHZRUN RI WKLV SDSHU LV DV IROORZV � )LUVWO\� WKH UHOHYDQW UHVHDUFK

OLWHUDWXUH RQ ILQDQFLDO DJJORPHUDWLRQ DQG XUEDQ�UXUDO LQFRPH JDS LV DQDO\]HG�

6HFRQGO\� LW DQDO\]HV WKH FRQQRWDWLRQ� FDXVHV DQG PHDVXUHPHQW PHWKRGV RI

ILQDQFLDO DJJORPHUDWLRQ DQG XUEDQ�UXUDO LQFRPH JDS� DQG H[SORUHV WKH WKHRUHWLFDO

PHFKDQLVP RI ILQDQFLDO DJJORPHUDWLRQ DIIHFWLQJ XUEDQ�UXUDO LQFRPH JDS� 7KHQ� WKH

FXUUHQW VLWXDWLRQ RI ILQDQFLDO DJJORPHUDWLRQ OHYHO LQ VL[ SURYLQFHV DQG RQH FLW\ LQ

(DVW &KLQD LV DQDO\]HG� DQG WKH FXUUHQW VLWXDWLRQ RI XUEDQ�UXUDO LQFRPH JDS LV

DQDO\]HG DV D ZKROH� 7KHQ� WKH VWDWLF SDQHO PRGHO DQG G\QDPLF SDQHO PRGHO RI
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ILQDQFLDO DJJORPHUDWLRQ DQG XUEDQ�UXUDO LQFRPH JDS DUH FRQVWUXFWHG WR WHVW WKH

LQIOXHQFH PHFKDQLVP RI ILQDQFLDO DJJORPHUDWLRQ OHYHO RQ XUEDQ�UXUDO LQFRPH JDS�

,Q RUGHU WR IXUWKHU H[SORUH WKH PHFKDQLVP RI DFWLRQ� WKLV SDSHU H[DPLQHV WKH

GLIIHUHQFH EHWZHHQ WKH OHYHO RI ILQDQFLDO DJJORPHUDWLRQ RQ WKH SHU FDSLWD

GLVSRVDEOH LQFRPH RI XUEDQ UHVLGHQWV DQG WKH SHU FDSLWD GLVSRVDEOH LQFRPH RI UXUDO

UHVLGHQWV� 2Q WKH EDVLV RI EHQFKPDUN UHJUHVVLRQ DQDO\VLV� WKLV SDSHU DOVR FRQGXFWV

TXDQWLOH UHJUHVVLRQ WR DQDO\]H WKH GLIIHUHQFHV RI ILQDQFLDO DJJORPHUDWLRQ OHYHO DW

GLIIHUHQW TXDQWLOHV� )LQDOO\� DFFRUGLQJ WR WKH UHVXOWV RI WKHRUHWLFDO DQDO\VLV DQG

HPSLULFDO DQDO\VLV� WKH UHOHYDQW FRXQWHUPHDVXUHV DQG VXJJHVWLRQV DUH SXW IRUZDUG�

7KH PDLQ FRQFOXVLRQV RI WKLV SDSHU DUH DV IROORZV � � � � 'XH WR WKH JHQHUDOO\

GHYHORSHG HFRQRP\ LQ WKH VL[ SURYLQFHV DQG RQH FLW\ LQ (DVW &KLQD� WKHUH LV D

QHJDWLYH QDUURZLQJ UHODWLRQVKLS EHWZHHQ WKH OHYHO RI ILQDQFLDO DJJORPHUDWLRQ DQG

WKH XUEDQ�UXUDO LQFRPH JDS� 7KH EHQFKPDUN UHJUHVVLRQ RI SHU FDSLWD GLVSRVDEOH

LQFRPH RI XUEDQ UHVLGHQWV� SHU FDSLWD GLVSRVDEOH LQFRPH RI UXUDO UHVLGHQWV DQG

UHODWHG YDULDEOHV VKRZV WKDW WKH OHYHO RI ILQDQFLDO DJJORPHUDWLRQ LQ VL[ SURYLQFHV

DQG RQH FLW\ LQ (DVW &KLQD KDV D KLJKHU SURPRWLQJ HIIHFW RQ SHU FDSLWD GLVSRVDEOH

LQFRPH RI UXUDO UHVLGHQWV WKDQ WKDW RI XUEDQ UHVLGHQWV� :KHQ WKH TXDQWLOH LV JUHDWHU

WKDQ RU HTXDO WR �� �� ILQDQFLDO DJJORPHUDWLRQ KDV D QHJDWLYH QDUURZLQJ HIIHFW RQ

WKH XUEDQ�UXUDO LQFRPH JDS� DQG DW WKH �� � TXDQWLOH� WKH QHJDWLYH QDUURZLQJ HIIHFW

RI ILQDQFLDO DJJORPHUDWLRQ OHYHO RQ WKH XUEDQ�UXUDO LQFRPH JDS LV WKH PRVW

VLJQLILFDQW� � � � 7KURXJK TXDQWLOH UHJUHVVLRQ� WKLV SDSHU ILQGV WKDW DW GLIIHUHQW

TXDQWLOHV� WKH LPSDFW RI ILQDQFLDO DJJORPHUDWLRQ OHYHO RQ WKH XUEDQ�UXUDO LQFRPH

JDS LV GLIIHUHQW�

.H\ZRUGV� )LQDQFLDO DJJORPHUDWLRQ OHYHO� 8UEDQ�UXUDO LQFRPH JDS� $QWLTXDWH

UHJUHVVLRQ
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��� ᇎ㹼ᐞᔲॆⲴ䠁㶽᭯ㆆˈ໎ᕪߌᶁൠ४ሩ䠁㶽䍴ⓀⲴ੨ᕅ࣋ ����������������� ��
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� 㔠䇰

���⹊ガ㜂Ქ

᭩䶙ᔰ᭮ԕᶕˈᡁഭⲴ㓿⍾ਁኅ≤ᒣ䎺ᶕ䎺儈ˈ㓿⍾ᔪ䇮ਆᗇҶц⭼ⷙⴞⲴᡀቡˈ

ഭ޵⭏ӗᙫ٬аⴤっትц⭼ㅜҼսˈᒦᤱ㔝໎䮯Ǆ㓿⍾Ⲵ໎䮯ᯩᔿҏ⭡㋇᭮ਁኅ䖜ੁ䘭

≲儈䍘䟿ਁኅǄն൘㓿⍾ᔪ䇮ྲ⚛ྲ㦬Ⲵ਼ᰦˈҏ᳤䵢Ҷᖸཊ䰞仈ˈފⲴॱҍབྷᤷࠪ

Āᡁഭ⽮Պѫ㾱⸋⴮ᐢ㓿䖜ॆѪӪ≁ᰕ⳺໎䮯Ⲵ㖾ྭ⭏⍫䴰㾱઼нᒣ㺑н࠶ݵⲴਁኅѻ

䰤Ⲵ⸋⴮Ǆāṩᦞഭᇦ㔏䇑ተ ϮϬϮϮ ᒤ ϭϬ ᴸԭਁᐳⲴᮠᦞˈ൘ ϮϬϮϭ ᒤˈᡁഭ෾ґት≁Ӫ

൷ਟ᭟䝽᭦ޕѻ∄Ѫ Ϯ͘ϱϬˈ㠚ފⲴॱޛབྷԕᶕˈ䘉аᮠᦞл䱽Ҷ Ϭ͘ϯϴˈѝഭ෾ґ᭦ޕᐞ

䐍⴨ሩ㕙ሿǄնнᇩᘭ㿶Ⲵᱟ䘉ӋᒤᶕˈѝഭⲴ෾ґ᭦ޕᐞ䐍ӽ❦䖳བྷˈഭ䱵к䇔Ѫˈ

ањഭᇦⲴสቬ㌫ᮠྲ᷌儈Ҿ Ϭ͘ϰϱˈ䛓䈕ഭⲴ෾ґ᭦ޕᐞ䐍ቡ༴Ҿањ䖳儈Ⲵ≤ᒣˈ㘼

ѝഭⲴสቬ㌫ᮠаⴤ儈Ҿ Ϭ͘ϰϱˈ㘼෾ґ᭦ޕᐞ䐍䖳བྷ䰞仈ҏᗇࡠҶᖸཊᆖ㘵Ⲵ䇔਼˄䱸

ᮼᔰ઼᷇⇵ཛˈϮϬϭϯ˗ᵾᇎˈϮϬϭϵ˗㖇ᾊӞ઼ዣᐼ᰾ˈϮϬϭϵ˗ᕐᔦ㗔ˈϮϬϮϮ˅ˈᒦф෾

ґ᭦ޕᐞ䐍Ⲵᢙབྷˈҏᱟ䙐ᡀ⽮Պ⸋⴮Ⲵањ䟽㾱ഐ㍐Ǆ

ྲօ⹤䀓෾ґ᭦ޕᐞ䐍䳮仈ˈҏᡀѪ઼ފഭᇦᐕ֌Ⲵањ䟽བྷԫ࣑ǄĀॱഋӄā㿴

઼ࡂ ϮϬϯϱ ᒤ䘌Ჟⴞḷ㓢㾱ѝᨀࡠĀ㠚㿹ѫࣘ㕙ሿൠ४ǃ෾ґ઼᭦ޕᐞ䐍ˈ䇙ਁኅᡀ᷌ᴤ

ཊᴤޜᒣᜐ৺ޘփӪ≁Ǆāѝཞ䍒㓿ငઈՊㅜॱ⅑Պ䇞ᤷࠪˈབྷ࣋᧘ࣘ儈䍘䟿ਁኅˈᲞ

䙽ᨀ儈෾ґት≁᭦ޕ≤ᒣˈ䙀↕㕙ሿ࠶䝽ᐞ䐍ǄފⲴҼॱབྷᣕ੺ѝҏᨀࡠҶᡁഭ෾ґ४

ฏਁኅ઼᭦࠶ޕ䝽ᐞ䐍ӽ❦䖳བྷⲴ䰞仈Ǆѝഭᔿ⧠ԓॆᱟޘփӪ≁਼ޡᇼ㼅Ⲵ⧠ԓॆˈ

㾱⵰࣋׳䘋ޘփӪ≁਼ޡᇼ㼅ˈඊߣ䱢→єᶱॆ࠶Ǆ઼᭯ފᓌཊ⅑൘བྷරՊ䇞кᨀࡠ㾱

㕙ሿ෾ґ᭦ޕᐞ䐍ˈਟ㿱ሩ䘉а䰞仈Ⲵ䟽㿶Ǆቭ㇑ᡁഭᐢ㓿ਆᗇҶޘ䶒ᔪ䇮ሿᓧ⽮ՊⲴ

䟽བྷ㜌࡙ˈնᱟᨀ儈ߌᶁት≁᭦ޕˈ᧘ࣘґᶁᥟޤӽ❦ᱟ⧠൘ѳ㠣ሶᶕᖸ䮯а⇥ᰦ䰤޵

ഭᇦᐕ֌Ⲵ䟽ѝѻ䟽Ǆ઼ފ

ॾьޝⴱаᐲൠ४ˈㆰ〠ĀॾьāˈսҾѝഭь䜘ൠ४Ǆॾьޝⴱаᐲൠ४वᤜк

⎧ǃ⊏㣿ǃ⎉⊏ǃᆹᗭǃ⾿ᔪǃ⊏㾯ǃኡьоਠ⒮ޡгⴱаᐲǄަѝˈਠ⒮ഐ⢩↺ᙗ㘼

অ⤜ࠪࡇˈ䘹仈䘋㹼㔏䇑䍴ᯉᰦнሶަवਜ਼൘޵Ǆॾьޝⴱаᐲൠ४ᱟᡁഭ㓿⍾ਁኅ≤

ᒣᴰ儈ˈ䠁㶽ъᴰѪਁ䗮Ⲵൠ४ˈॾьޝⴱаᐲൠ४ᤕᴹᡁഭⲴ䠁㶽ѝᗳк⎧ᐲˈԕ৺

⊏㣿ǃኡь઼⎉⊏йњ㓿⍾ᕪⴱǄॾьޝⴱаᐲൠ४Ⲵ㓿⍾ਁኅ൘ᡁഭᮤփਁኅѝ䎧⵰

Ѯ䏣䖫䟽Ⲵ֌⭘ˈਟԕ䈤ˈॾьޝⴱаᐲൠ४Ⲵ䠁㶽䳶㚊≤ᒣ⴨䖳ҾᡁഭަԆൠ४䜭༴
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Ҿ亶ݸൠսˈԕॾьޝⴱаᐲൠ४Ѫ⹄ウሩ䊑ˈਟԕ֯⹄ウ㔃᷌ᴤ࣐ᱮ㪇ˈᴤྭൠᗇࠪ

䠁㶽䳶㚊ሩ෾ґ᭦ޕᐞ䐍Ⲵᖡ૽Ǆ

䠁㶽䳶㚊ᱟᤷ਴⿽ᵪᶴ䲿⵰ਁኅ൘аᇊⲴ४ฏオ䰤к㚊䳶Ⲵ⧠䊑ˈᆳᱟ䠁㶽ਁኅⲴ

ањ䟽㾱䱦⇥ˈ䠁㶽䳶㚊ⲴਁኅՊӗ⭏䳶㚊᭸ᓄ઼ᢙᮓ᭸ᓄˈ䙊䗷䘉є⿽᭸ᓄˈ䠁㶽䍴

Ⓚ൘४ฏ޵䘋㹼⍱ࣘˈӾ㘼Պሩ⽮Պ㓿⍾ਁኅⲴ䈨ཊᯩ䶒ӗ⭏␡䘌ᖡ૽ˈࡈ㓒˄ϮϬϬϴ˅

䇔Ѫ䠁㶽䳶㚊ሩ෾ᐲ४ฏӗ⭏໎䮯᭸ᓄˈሩઘ䗩ൠ४ӗ⭏䗀ሴᑖࣘ᭸ᓄǄ㘼ሩઘ䗩ൠ४ˈ

ҏቡᱟߌᶁൠ४Ⲵ䗀ሴᑖࣘ᭸ᓄˈਟԕ᧘ࣘߌᶁൠ४㓿⍾ਁኅˈᴹࣙҾ㕙ሿ෾ґ᭦ޕᐞ

䐍ˈ᮷ㄐสҾ↔㛼Ჟˈ᧒㍒䠁㶽䳶㚊ࣙ࣋㕙ሿ෾ґ᭦ޕᐞ䐍Ⲵ֌⭘ᵪࡦˈᒦ䙊䗷⨶䇪࠶

઼᷀ᇎ䇱⹄ウ᧒ウ䠁㶽䳶㚊ሩ෾ґ᭦ޕᐞ䐍ᖡ૽Ǆ

���⹊ガⴤⲺ

᮷ㄐ䙊䗷ሩ⧠ᴹⲴ⴨ޣ᮷⥞䘋㹼ợ⨶ˈԕ৺ሩॾьޝⴱаᐲൠ४Ⲵ䠁㶽䳶㚊઼෾ґ

᭦ޕᐞ䐍Ⲵᮠᦞ䘋㹼᷀࠶о⹄ウˈቍ䈅䙊䗷аӋᯠⲴᯩ⌅᧒ウᮤњॾьޝⴱаᐲൠ४䠁

㶽䳶㚊Ⲵਁኅሩ෾ґ᭦ޕᐞ䐍Ⲵᖡ૽ˈ䈅മᗇࡠањ䠁㶽䳶㚊ሩ෾ґ᭦ޕᐞ䐍ⴤ᧕ǃ߶

⺞ൠᖡ૽㔃᷌Ǆॾьޝⴱаᐲൠ४֌Ѫᡁഭ㓿⍾ਁኅ≤ᒣᴰ儈Ⲵൠ४ѻаˈ䠁㶽ъ⴨ሩ

ਁ䗮ˈ४ฏᮤփॆ〻ᓖ䖳儈ˈ४ฏ޵ᤕᴹՇཊ㿴⁑䖳བྷⲴ䠁㶽ѝᗳˈ∄ྲк⎧ᐲǃᶝᐎ

ᐲǃইӜᐲㅹǄᡰԕ䈤ˈ᮷ㄐԕॾьޝⴱаᐲൠ४Ѫ⹄ウሩ䊑ˈਟԕ֯ᗇࠪⲴ⹄ウ㔃᷌

ᴤ࣐ᱮ㪇ˈᒦфԕ㔃䇪Ѫ׍ᦞˈ㔃ਸॾьޝⴱаᐲൠ४Ⲵᇎ䱵ᛵߥ㔉ࠪаᇊⲴሩㆆᔪ䇞ˈ

䘋㘼䗮ࡠѪॾьޝⴱаᐲൠ४Ⲵਁኅᨀ׋ᑞࣙⲴⴞⲴǄ

���⹊ガᝅѿ

˄�˅⨶䇪᜿ѹ

ᖃࡽᆖᵟ⭼ሩҾ䠁㶽䳶㚊Ⲵ⴨ޣ⹄ウѫ㾱ח䟽Ҿ䠁㶽䳶㚊оӗъ㔃ᶴᡆ㘵㓿⍾໎䮯

ѻ䰤Ⲵޣ㌫ˈ㘼ޣҾ䠁㶽䳶㚊о෾ґት≁᭦ޕᐞ䐍ޣ㌫Ⲵ᮷⥞䖳ቁǄᡰԕˈ᮷ㄐⴤ᧕⹄

ウ䠁㶽䳶㚊ሩ෾ґ᭦ޕᐞ䐍Ⲵᖡ૽֌⭘ˈѠᇼҶ䠁㶽䳶㚊Ⲵ⴨ޣᇎ䇱⹄ウǄ↔ཆˈ⹄ウ

䠁㶽䳶㚊ሩ෾ґ᭦ޕᐞ䐍Ⲵᖡ૽ᵪࡦˈሩҾᇎ⧠ґᶁᥟޤⲴⴞḷਟԕᨀ׋аᇊⲴ⨶䇪᭟

᫁Ǆ

˄�˅⧠ᇎ᜿ѹ

ᖃࡽˈᡁഭᐢ㓿ޘ䶒ᇎ⧠Ҷሿᓧ⽮Պˈ↓ੁ⵰਼ޡᇼ㼅Ⲵⴞḷ䗸䘋ˈ൘ᯠа䖞Ⲵ㓿

⍾໎䮯䗷〻ѝˈ䠁㶽䳶㚊֌Ѫ㓿⍾໎䮯Ⲵᯠᕅ᫾ˈ൘᧘ࣘᇎփ㓿⍾Ⲵᔪ䇮оਁኅѝ䎧ࡠ
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ҶѮ䏣䖫䟽Ⲵ֌⭘Ǆഐ↔ˈ᧒ウ䠁㶽䳶㚊ྲօ᧘ࣘ㓿⍾໎䮯ˈྲօ㕙ሿ෾ґ᭦ޕᐞ䐍ሶ

ᱟॱ࠶ᗵ㾱ⲴǄⴞࡽᶕ䈤ˈॾьޝⴱаᐲൠ४㲭❦ᮤփⲴ㓿⍾ਁኅ≤ᒣ઼䠁㶽䳶㚊≤ᒣ

䖳儈ˈնᱟ⭡Ҿ෾ґѻ䰤Ҽݳ㔃ᶴˈԕ৺䠁㶽փࡦㅹ৏ഐˈሬ㠤䠁㶽䳶㚊ሩߌᶁൠ४Ⲵ

ᢙᮓ᭸ᓄਇࡠ䱫䳄ˈߌᶁ㓿⍾ਁኅ≤ᒣ઼ት≁᭦ޕᰐ⌅Ӿѝਇ⳺Ǆᡰԕˈ᮷ㄐ䙊䗷ሩ䠁

㶽䳶㚊о෾ґ᭦ޕᐞ䐍Ⲵޣ㌫䘋㹼⨶䇪઼᷀࠶ᇎ䇱᷀࠶ˈᗇࠪ㔃䇪ˈԕ↔Ѫ׍ᦞˈ䪸ሩ

ॾьޝⴱаᐲൠ४Ⲵ෾ґ᭦ޕᐞ䐍Ⲵ䰞仈ˈᨀࠪ⴨ޣᔪ䇞ˈᴹࣙҾ䀓ߣ⧠ᇎ䰞仈Ǆਖཆˈ

ᡁഭॾьޝⴱаᐲൠ४䠁㶽䳶㚊≤ᒣ儈ˈᴹࣙҾᗇࡠᴤᱮ㪇Ⲵ⹄ウ㔃᷌ˈҏਟԕѪަԆ

ൠ४Ⲵᵚᶕਁኅᨀ׋аᇊⲴ৲㘳ԧ٬Ǆ

���ള޻ཌ⹊ガ⧦⣬਀ਇኋ䏁ࣵ

����� ള޻⹊ガ⧦⣬

˄�˅䠁㶽䳶㚊Ⲵ⴨ޣ⹄ウ

䲿⵰ᡁഭ䠁㶽ъⲴᘛ䙏ਁኅˈ䠁㶽䳶㚊⧠䊑ᐢ㓿൘ᡁഭ㓿⍾ਁ䗮ൠ४ॱ࠶ᑨ㿱Ǆ䠁

㶽䳶㚊ᱟ䠁㶽ਁኅⲴањ䟽㾱䱦⇥ˈҏᱟ᭯ᓌᕅሬ䠁㶽ӗъਁኅⲴањॱ࠶䟽㾱Ⲵᯩੁˈ

ަާ༷Ⲵ䳶㚊᭸ᓄ઼ᢙᮓ᭸ᓄՊሩ⽮Պ㓿⍾Ⲵਁኅӗ⭏䟽བྷ֌⭘ˈሩ෾ґት≁᭦ޕӗ⭏

䟽㾱ᖡ૽ˈᡰԕᡁഭⲴуᇦᆖ㘵ሩ䘉а䰞仈ҏॱޣ࠶⌘Ǆ

ањ෾ᐲ㤳ത޵Ⲵ䠁㶽⍫઼ࣘ䠁㶽ᵪᶴᔰ࿻ੁ䈕෾ᐲⲴѝᗳ४ฏ㚊䳶ˈӾ㘼൘෾ᐲ

Ⲵ४ฏ޵ᖒᡀҶ䠁㶽ѝᗳˈྲ൘ेӜǃк⎧ǃ↖≹ㅹ෾ᐲࠪ⧠Ⲵ䠁㶽㺇Ǆ䠁㶽䍴ⓀՊ൘

аᇊ४ฏ޵䘋㹼䳶㚊Ⲵ⢩ᙗҏᗇࡠҶ *HKULJ˄����˅ǃ᷇⇵ཛ˄����˅ǃҾᮼᮼㅹᆖ㘵

Ⲵ䇱ᇎǄ傡֯䠁㶽ᵪᶴ䳶㚊Ⲵഐ㍐Շཊˈᕐ␵↓˄����˅䇔Ѫൠ⨶४սᱟ䠁㶽䳶㚊Ⲵส

⹰ˈ᭯ᓌⲴᕅሬᱟ䠁㶽䳶㚊Ⲵཆ൘ࣘ࣋ˈ䠁㶽ᵪᶴⲴᡈ⮕ਁኅǃ㔃ᶴ࠶ᐳᱟ䠁㶽䳶㚊Ⲵ

ˈ⇥ᇊഐ㍐Ǆ䠁㶽䳶㚊ൠᖒᡀᱟањ䗷〻ˈަᵜ䓛ҏᱟ䠁㶽ਁኅᡰ䴰㾱㓿শⲴањ䱦ߣ
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㘼䘉⿽⧠䊑Ⲵࠪ⧠ҏ䴰㾱᭯ᓌ䘋㹼䈳᧗Ǆˈޕᦧൠ㧧ਆ䠁㶽ᴽ࣑ˈӾ㘼ᑞࣙ㠚䓛໎࣐᭦ׯ

/LHWDO˄����˅ҏ䇔Ѫ䠁㶽䳶㚊ਟԕ㕙ሿ᭦ޕᐞ䐍ˈ䠁㶽䳶㚊ᓖ䎺儈ˈሩ᭦ޕᐞ䐍Ⲵ㕙

ሿ֌⭘䎺ᕪˈᒦфԆਁ⧠䠁㶽ਁኅ≤ᒣⲴᨀ儈ሩҾ᭦໎ޕ䮯Ⲵ֌⭘㾱བྷҾ㓿⍾໎䮯Ǆㅜ

й⿽㿲⛩䇔Ѫ䠁㶽䳶㚊൘ਁኅࡍᵏՊᢙབྷ෾ґ᭦ޕᐞ䐍ˈ൘ਾᵏՊ㕙ሿ෾ґ᭦ޕᐞ䐍ˈ

ҏቡᱟ੸⧠قĀ8āරޣ㌫Ǆ-RYDQRYLF˄����˅䇔Ѫ൘䠁㶽䳶㚊Ⲵࡍᵏˈ䠁㶽ᵪᶴⲴᢙ

ᮓ᭸ᓄվҾ䳶㚊᭸ᓄˈ䠁㶽ᵪᶴᨀ׋Ⲵᴽ࣑ާᴹ⴨ᓄⲴ䰘​ˈ䍴ӗվⲴᣅ䍴㘵ᖸ䳮৲о

ˈՊ䎺ᶕ䎺儈ޕ㢟ྭⲴᣅ䍴㘵Ⲵ᭦ߥ䠁㶽ᐲ൪ᖃѝ䘋㹼䠁㶽⍫ࣘˈᡰԕቡ䙐ᡀҶ䍴ӗ⣦ࡠ

ᢙབྷҶ᭦ޕᐞ䐍Ǆ൘䠁㶽䳶㚊ਾᵏˈ䠁㶽䳶㚊४Ⲵ㿴⁑ᐢ㓿価઼ˈ४ฏ޵ㄎҹѕ䟽ˈ䠁

㶽ᵪᶴᔰ࿻൘䠁㶽ѝᗳཆ䘋㹼ᢙᕐˈ䠁㶽ᴽ࣑Ⲵ䰘​ҏՊ⴨ᓄ䱽վˈ㘼䍴ӗ䖳վⲴᣅ䍴

㘵ҏ㜭ӛਇࡠ䠁㶽ᵪᶴⲴᴽ࣑ˈӾ㘼Պᨀ儈䍴ӗ䖳վᣅ䍴㘵Ⲵ᭦ޕˈ㕙ሿ᭦ޕᐞ䐍Ǆ
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ϳ

����� ᮽ⥤䘦䇺

᮷ㄐ䙊䗷ሩ䠁㶽䳶㚊ˈԕ৺䠁㶽䳶㚊о෾ґ᭦ޕᐞ䐍ޣ㌫Ⲵഭ޵ཆ᮷⥞䘋㹼ợ⨶઼

ᐞ䐍ᖡ૽Ⲵ⹄ウ᮷⥞⴨ሩ䖳ቁˈф⹄ウ㔃᷌ޕ䠁㶽䳶㚊ሩ෾ґ᭦޵ഭˈࡽⴞ˖⧠ਁ᷀࠶

нቭ⴨਼ˈབྷ㠤ᴹԕлй⿽㿲⛩ˈㅜа⿽䇔Ѫ䠁㶽䳶㚊Պሩ෾ґ᭦ޕᐞ䐍䎧ࡠ㕙ሿ֌⭘Ǆ

ㅜҼ⿽䇔Ѫ䠁㶽䳶㚊ሩ෾ґ᭦ޕᐞ䐍䎧ࡠᢙབྷ֌⭘Ǆㅜй⿽䇔Ѫ䠁㶽䳶㚊о෾ґ᭦ޕᐞ

䐍੸⧠قĀ8āරޣ㌫ǄഭཆሩҾ䠁㶽䳶㚊о෾ґ᭦ޕᐞ䐍ޣ㌫Ⲵ⹄ウ᮷⥞䖳ཊˈ⹄ウᡀ

᷌∄䖳Ѡ⺅ˈഭ޵ᖸཊуᇦᆖ㘵Ⲵ⹄ウབྷཊ䜭৲㘳Ҷഭཆуᇦᆖ㘵ⲴаӋ⹄ウᯩ⌅઼㿲

⛩Ǆ⴨䖳Ҿ㾯ᯩഭᇦˈᡁഭ䘉ӋᒤⲴ㓿⍾ਁኅ䗵䙏ˈնᱟӽ❦༴Ҿ⽮Պѫѹࡍ㓗䱦⇥ˈ

䠁㶽ਁኅ〻ᓖ䖳㾯ᯩഭᇦӽᴹа⇥ᐞ䐍ˈᒦфᡁഭ෾ґѻ䰤Ⲵਁኅ⣦઼ߥ㾯ᯩഭᇦⲴ४

࡛ᴤབྷˈᡰԕᡁഭуᇦᆖ㘵൘⹄ウ䈕亶ฏ䰞仈Ⲵᰦى䴰㾱・䏣Ҿᡁഭ෾ґਁኅⲴ⧠ᇎᛵ

ᐞ䐍ޕҶ䠁㶽䳶㚊ࣙ᧘෾ґ᭦ࡦㅹ䰞仈ᱟ੖䲀ࡦ㔃ᶴ઼䠁㶽փݳ෾ґҼ⌘ޣቔަᱟˈߥ

㕙ሿⲴ֌⭘ǄҏᴹⲴуᇦᆖ㘵㘳㲁Ҷ䠁㶽䳶㚊㜭ཏ׳䘋ӗъ㔃ᶴॷ㓗ˈ䘋㘼㜭㕙ሿ෾ґ

᭦ޕᐞ䐍Ǆ

ԕᖰഭ޵ཆ⴨ޣ⹄ウ޵ᇩ䖳Ѫݵᇎˈᵜ᮷൘ަส⹰ѻкˈ䘋㹼㓶ॆ઼Ѡᇼˈ䘋а↕

᧒䇘൘⴨ሩਁ䗮४ฏ޵䠁㶽䳶㚊ሩ෾ґ᭦ޕᐞ䐍Ⲵᖡ૽ˈӾ㘼Ѫॾьޝⴱаᐲൠ४൘ᇎ

⧠ґᶁᥟޤⲴਁኅкᨀ׋аᇊⲴ⨶䇪᭟᫁Ǆ

���⹊ガᙓ䐥਀㔉ᶺᆿᧈ

����� ⹊ガᙓ䐥

᮷ㄐ߉֌Ⲵ䙫䗁㔃ᶴѪĀ᮷⥞ợ⨶ü⨶䇪᷀࠶ü⧠⣦᷀࠶üᇎ䇱᷀࠶ü᭯ㆆᔪ䇞āǄ

俆ݸˈሩҾ䠁㶽䳶㚊઼෾ґ᭦ޕᐞ䐍Ⲵ⴨ޣ⹄ウ᮷⥞䘋㹼ợ⨶᷀࠶Ǆަ⅑ˈ࡛࠶ሩ䠁㶽

䳶㚊઼෾ґ᭦ޕᐞ䐍޵⏥ǃᡀഐ৺⍻ᓖᯩ⌅䘋㹼ᾲᘥㆰ䘠Ǆᒦ᧕⵰᷀࠶䠁㶽䳶㚊ሩ෾ґ

᭦ޕᐞ䐍Ⲵᖡ૽ᵪࡦǄṩᦞ⴨ޣᮠᦞˈሩॾьޝⴱаᐲൠ४䠁㶽䳶㚊≤ᒣ䘋㹼ᮤփ઼࠶

ᐞ䐍ޕǄ䙊䗷ᶴᔪ䠁㶽䳶㚊оት≁෾ґ᭦᷀࠶ᐞ䐍Ⲵ⧠⣦䘋㹼ᮤփޕሩ෾ґ᭦ˈ᷀࠶࡛

Ⲵ䶉ᘱ䶒ᶯ⁑රǃࣘᘱ䶒ᶯ⁑රỰ傼䠁㶽䳶㚊≤ᒣሩ෾ґ᭦ޕᐞ䐍Ⲵᖡ૽ᵪࡦ˗൘ส߶

എᖂ᷀࠶Ⲵส⹰кˈ䘋㹼Ҷ࠶սᮠഎᖂˈ᷀࠶䠁㶽䳶㚊≤ᒣ൘н਼࠶ս⛩кⲴᐞᔲᛵߥǄ

ᴰਾˈṩᦞ⨶䇪઼᷀࠶ᇎ䇱᷀࠶㔃᷌ᗇࠪ㔃䇪ˈᨀࠪ⴨ޣሩㆆᔪ䇞Ǆ
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ϴ

����� 㔉ᶺᆿᧈ

᮷ㄐสҾޘ䶒ᔪᡀሿᓧ⽮Պѻਾˈഭᇦབྷ࣋᧘䘋ґᶁᥟޤⲴ㛼Ჟˈԕॾьޝⴱаᐲ

ൠ४ �� њൠ㓗ᐲѪ⹄ウሩ䊑ˈ䘹ਆҶ ����üü���� ᒤ⴨ᓄᮠᦞˈаޡ ��� њṧᵜˈ䙊

䗷䘀⭘䶉ᘱ䶒ᶯ⁑රǃࣘᘱ䶒ᶯ⁑රㅹ䘋㹼ᇎ䇱⹄ウˈᒦ䪸ሩ⹄ウ㔃᷌ᨀࠪሩㆆᔪ䇞Ǆ

˖ᇩо㹼᮷㜹㔌ྲл޵䇪䘠ˈ᮷ㄐѫ㾱࡛࠶䘋㹼࠶ᡀӄ䜘࠶ࡂᇩ޵֌߉᮷ṩᦞޘ

ㅜаㄐ˖㔚䇪Ǆᵜ䜘࠶俆ݸ䪸ሩ᮷ㄐⲴ⹄ウ㛼Ჟ䘋㹼ㆰ㾱ᾲ䘠ˈ䘋㘼ᗇࠪ᮷ㄐ߉֌

Ⲵ⹄ウⴞⲴ઼⹄ウ᜿ѹǄ❦ਾˈሩ䠁㶽䳶㚊Ⲵ⴨ޣ᮷⥞䘋㹼ợ⨶ˈ޽ợ⨶䠁㶽䳶㚊о෾

ґᐞ䐍ޣ㌫Ⲵ᮷⥞Ǆ䙊䗷ሩ⴨ޣ᮷⥞Ⲵợ⨶઼᷀࠶ˈᗇࠪҶᵜ᮷Ⲵ߉֌ᙍ䐟઼߉֌ࡋᯠ

⛩Ǆ

ㅜҼㄐ˖䠁㶽䳶㚊о෾ґ᭦ޕᐞ䐍Ⲵ⴨ޣ⨶䇪ᾲ䘠Ǆᵜ䜘࠶俆ݸ䙊䗷ợ⨶઼᷀࠶䠁

㶽䳶㚊⴨ޣ᮷⥞ˈӻ㓽Ҷ䠁㶽䳶㚊Ⲵ޵⏥ԕ৺ᵜ᮷ᡰ䟷⭘Ⲵሩ䠁㶽䳶㚊Ⲵᓖ䟿ᯩ⌅Ǆަ

⅑ˈ䙊䗷ợ⨶෾ґ᭦ޕᐞ䐍⴨ޣ᮷⥞ˈӻ㓽Ҷ෾ґ᭦ޕᐞ䐍Ⲵ޵⏥ԕ৺ᵜ᮷ᡰ䟷⭘Ⲵ㺑

䟿෾ґ᭦ޕᐞ䐍Ⲵᓖ䟿ᯩ⌅Ǆᴰਾˈӻ㓽Ҷ䠁㶽䳶㚊ሩ෾ґ᭦ޕᐞ䐍Ⲵᖡ૽֌⭘ᵪࡦˈ

䘋㹼⨶䇪᷀࠶Ǆ

ㅜйㄐ˖ॾьޝⴱаᐲൠ४䠁㶽䳶㚊৺෾ґ᭦ޕᐞ䐍Ⲵ⧠⣦᷀࠶Ǆᵜ䜘࠶ሩᡁഭॾ

ьޝⴱаᐲൠ४Ⲵ㔬ਸ䠁㶽䳶㚊≤ᒣǃо਴ൠ४䠁㶽䳶㚊≤ᒣ䘋㹼⧠⣦᷀࠶Ǆ᧕⵰ˈሩ

ᡁഭ෾ґ᭦ޕᐞ䐍оॾьޝⴱаᐲൠ४Ⲵ෾ґ᭦ޕᐞ䐍ᛵߥ䘋㹼⧠⣦᷀࠶Ǆ

ㅜഋㄐ˖ॾьޝⴱаᐲൠ४䠁㶽䳶㚊ᖡ૽෾ґ᭦ޕᐞ䐍Ⲵᇎ䇱Ự傼Ǆᵜ䜘࠶䙊䗷ᶴᔪ

䠁㶽䳶㚊оት≁෾ґ᭦ޕᐞ䐍Ⲵ䶉ᘱ䶒ᶯ⁑රǃࣘᘱ䶒ᶯ⁑රỰ傼䠁㶽䳶㚊≤ᒣሩ෾ґ

᭦ޕᐞ䐍Ⲵᖡ૽ᵪࡦ˗фѪҶ䘋а↕᧒ウ֌⭘ᵪࡦˈᵜ᮷࡛࠶㘳ሏҶ䠁㶽䳶㚊≤ᒣሩ෾

䭷ት≁Ӫ൷ਟ᭟䝽᭦ޕоߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕⲴ֌⭘ᐞᔲ˗൘ส߶എᖂ᷀࠶Ⲵส⹰

кˈᵜ᮷䘈䘋㹼Ҷ࠶սᮠഎᖂˈ᷀࠶䠁㶽䳶㚊≤ᒣ൘н਼࠶ս⛩кⲴᐞᔲᛵߥǄ

ㅜӄㄐ˖ሩㆆᔪ䇞Ǆᵜ䜘࠶䙊䗷ࠐࡽㄐᗇࠪⲴ䠁㶽䳶㚊о෾ґ᭦ޕᐞ䐍ޣ㌫Ⲵ⨶䇪

ᐞ䐍ᖃѝޕⴱаᐲൠ४䠁㶽䳶㚊ࣙ࣋㕙ሿ෾ґ᭦ޝ㔃᷌ˈ䪸ሩॾь᷀࠶㔃઼᷌ᇎ䇱᷀࠶

ᆈ൘Ⲵ䰞仈ˈᨀࠪ䪸ሩᙗⲴሩㆆᔪ䇞Ǆ
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ϭϬ

���⹊ガᯯ⌋਀ਥ㜳Ⲻ᯦ࡑȽу䏩

����� ⹊ガᯯ⌋

˄�˅᮷⥞᷀࠶⌅

᮷ㄐ䙊䗷ሩ䠁㶽䳶㚊ǃ෾ґ᭦ޕᐞ䐍ㅹ⴨޵ޣᇩⲴമҖǃᵏ࠺ㅹ᮷⥞䍴ᯉ䘋㹼ḕ䈒ǃ

䰵䈫ǃợ⨶઼᷀࠶ˈᨀਆ᮷ㄐⲴ⹄ウᯩ⌅઼Ṩᗳ㿲⛩ˈᒦ䘋㹼∄䖳ˈӾ㘼ሩᵜ᮷Ⲵ⹄ウ

ᯩ⌅઼⨶䇪Ṷᷦ䘋㹼৲㘳઼ѠᇼǄ❦ਾ㚊❖Ҿॾьޝⴱаᐲൠ४ᰦлⲴ䠁㶽䳶㚊ਁኅ⣦

Ǆ᷀࠶䘋㹼ߥᐞ䐍⣦ޕ෾ґ᭦઼ߥ

˄�˅⨶䇪᷀࠶⌅Ǆ᮷ㄐ䙊䗷৲㘳䠁㶽䳶㚊о෾ґ᭦ޕᐞ䐍Ⲵ⴨ޣ᮷⥞ˈ䇪䘠Ҷ䠁㶽

䳶㚊о෾ґ᭦ޕᐞ䐍Ⲵᖡ૽ᵪࡦǄ

˄�˅ᇊ䟿᷀࠶⌅Ǆ᮷ㄐ䙊䗷൘ǉѝഭ㔏䇑ᒤ䢤Ǌǉѝഭ䠁㶽ᒤㆮǊǃ਴ⴱᐲ㔏䇑ተ

ㅹ㖁ㄉ䘋㹼ᮠᦞᩌ䳶ˈሩॾьޝⴱаᐲൠ४Ⲵ䠁㶽䳶㚊≤ᒣ઼෾ґ᭦ޕᐞ䐍⧠⣦䘋㹼࠶

᷀Ǆ

˄�˅ᇎ䇱᷀࠶⌅Ǆ᮷ㄐ䙊䗷ԕॾьޝⴱаᐲൠ४ �� њൠ㓗ᐲѪ⹄ウሩ䊑ˈ䘹ਆҶ

����ü���� ᒤ⴨ᓄᮠᦞˈаޡ ��� њṧᵜˈ䙊䗷䘀⭘䶉ᘱ䶒ᶯ⁑රǃࣘᘱ䶒ᶯ⁑රỰ傼

䠁㶽䳶㚊≤ᒣሩ෾ґ᭦ޕᐞ䐍Ⲵᖡ૽ᵪࡦ˗䲔↔ѻཆˈᵜ᮷࡛࠶㘳ሏҶ䠁㶽䳶㚊≤ᒣሩ

෾䭷ት≁Ӫ൷ਟ᭟䝽᭦ޕоߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕⲴ֌⭘ᐞᔲ˗൘ส߶എᖂ᷀࠶Ⲵส

⹰кˈᵜ᮷䘈䘋㹼Ҷ࠶սᮠഎᖂˈ᷀࠶䠁㶽䳶㚊≤ᒣ൘н਼࠶ս⛩кⲴᐞᔲᛵߥǄ

����� ਥ㜳Ⲻ᯦ࡑҁ༺фу䏩ҁ༺

˄�˅ਟ㜭Ⲵࡋᯠѻ༴

ሩҾ䠁㶽䳶㚊≤ᒣሩ෾ґ᭦ޕᐞ䐍Ⲵᖡ૽ˈཊᮠᆖ㘵䜭ᱟӾᡁഭⴱ䱵䶒ᶯࠪਁ䘋㹼

Ⲵᇎ䇱⹄ウˈնᱟᡁഭൠབྷ⢙ঊˈ਴ൠ४㓿⍾ਁኅᆈ൘ᐘབྷᐞᔲˈфн਼ൠ४䠁㶽䳶㚊

≤ᒣҏᆈ൘ᖸབྷᐞ࡛Ǆᵜ᮷䘹⭘ൠ㓗ᐲⲴ䶒ᶯᮠᦞˈԕॾьൠ४ⲴޝⴱаᐲѪ⹄ウሩ䊑ˈ

аᯩ䶒ᱟሩ↔ޣ㌫⹄ウⲴ㓶ॆ˗ਖаᯩ䶒ˈॾьޝⴱаᐲൠ४㓿⍾ਁኅ≤ᒣ䖳Ѫ൷㺑ˈ

⺞߶ᴤ࣐ࡠкᵜ᮷ѪҶᗇ᷀࠶൘ᐞᔲ䖳ሿˈަ⹄ウ㔃᷌ᴤާᴹ䈤ᴽ࣋Ǆ↔ཆˈ൘ᇎ䇱޵

Ⲵ㔃᷌ˈ൘⹄ウ䠁㶽䳶㚊≤ᒣሩ෾ґ᭦ޕᐞ䐍Ⲵޣ㌫ส⹰кˈሩ䠁㶽䳶㚊≤ᒣ䘋㹼Ҷ࠶

սᮠഎᖂˈ⹄ウҶ䠁㶽䳶㚊≤ᒣ൘н਼࠶ս⛩кⲴ֌⭘᭸᷌ˈ䘋а↕㓶ॆҶ↔ᯩ䶒Ⲵ⹄

ウǄ

˄�˅ਟ㜭Ⲵн䏣ѻ༴
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ϭϭ

ᵜ᮷ሩ䠁㶽䳶㚊≤ᒣⲴ⍻ᓖᯩ⌅ᴹᡰተ䲀ᙗǄ᮷ㄐ৲㘳ԕᖰ᮷⥞䘹ᤙҶ䙊䗷ᖃൠ䠁
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࣋ᐲ൪ቡъˈնᱟߌᶁӪਓ䴰㾱Ԉࠪ儈Ҿ෾ᐲࣣࣘ࣋Ⲵᡀᵜᶕ㧧ਆᐕ֌ᵪՊˈᒦф䘋෾

ᶁӪߌᱟ儈ҾޕǄᡰԕ䈤෾ᐲӪਓ㧧ᗇⲴ᭦˅����ˈޥᐕⲴ⽮Պൠս᭦⳺վ˄ᵾছ≁ߌ

ਓⲴǄ

˄ϱ˅ޡޜӗ૱Ⲵ࠶ᐳ˄⦻ሿ励ˈϮϬϬϱ˅Ǆ㾱ᜣᇼˈ؞ݸ䐟Ǆޜ䐟ǃ䫱䐟ㅹส⹰䇮ᯭ

ᱟ㓿⍾ਁኅⲴ䟽㾱ભ㜹ǄӔ䙊ส⹰䇮ᯭᱟޡޜӗ૱Ⲵа㊫ˈ෾ᐲӔ䙊ส⹰䇮ᯭⲴᆼழ〻

ᓖቡ䘌儈Ҿߌᶁൠ४ǄབྷཊᮠԱъⲴ䘹൰ᖰᖰ䜭Պ䘹ᤙ൘Ӕ䙊࡙ׯⲴൠ४ˈᡰԕ෾ᐲⲴ

Աъཊˈቡъ዇սཊˈ⴨ᓄൠˈ෾ᐲት≁Ⲵ᭦ޕҏՊ儈Ҿߌᶁት≁Ⲵ᭦ޕǄਖཆˈ෾ᐲ

Ⲵ䙊ؑส⹰䇮ᯭҏᱟྭҾߌᶁൠ४ˈؑ᚟ᢰᵟਁኅ≤ᒣⲴส⹰ቡᱟ䙊ؑส⹰䇮ᯭǄⴞࡽˈ

ؑ᚟ᢰᵟᐢ㓿ᡀѪ᧘ࣘ㓿⍾໎䮯Ⲵ䟽㾱ᕅ᫾ˈ䙊ؑส⹰䇮ᯭ㩭ਾⲴߌᶁൠ४Ⲵؑ᚟ᢰᵟ

ਁኅ࣯ᗵՊ㩭ਾҾ෾ᐲൠ४ˈӾ㘼ҏՊ䙐ᡀߌᶁൠ४Ⲵ㓿⍾ਁኅ઼ት≁᭦໎ޕ䮯㩭ਾҾ

෾ᐲൠ४Ǆ

����� คҗ᭬ޛᐤ䐓Ⲻ⎁ᓜᯯ⌋

ᆖᵟ⭼ሩҾ෾ґ᭦ޕᐞ䐍⍻ᓖᯩ⌅ѫ㾱ᴹഋ⿽ˈ࡛࠶ᱟᶱᐞ઼㓗٬∄ǃสቬ㌫ᮠǃ⌠

ቄ㌫ᮠ৺෾ґ᭦ޕ∄ˈնᱟᶱᐞ઼㓗٬∄Ⲵ䇑㇇ᯩᔿᗇࠪⲴ㔃᷌∄䖳㋇㌉ˈสቬ㌫ᮠⲴ

䇑㇇ᯩ⌅˄ܩ ൌ ͳ
ʹ݊ ݊െͳ ݑ

�ൌͳߑ
݊ ൌͳ݆ߑ

݊ ሺܺ݅ െ ݆ܺሻ˅∄䖳༽ᵲˈф䇑㇇ᮠᦞ䳮ԕ㧧ᗇˈ⌠ቄ㌫ᮠ

Ⲵ䇑㇇ᯩ⌅˄ܶ ൌ �ൌͳߑ
݊ ሺ ܻ݅

ܻ
ሻ݈݃݋ ܻ݅Ȁݕ

ܲ݅Ȁܲ
˅ᗇࠪⲴ㔃䇪䖳᧕䘁ᇎ䱵ᮠᦞˈնᱟ䇑㇇㑱⩀ˈ䇑㇇䳮

ᓖ䖳བྷǄ෾ґ᭦ޕ∄Ⲵ䇑㇇ᯩ⌅䇑㇇䳮ᓖሿǃ᱃᫽֌ˈф䇑㇇㔃᷌䖳Ѫ߶⺞Ǆഭᇦ㔏䇑

ተߌ䈳ᙫ䱏䈮仈㓴˄����˅ҏ䇔Ѫ࡙⭘෾䭷ት≁઼ߌᶁት≁ⲴӪ൷ਟ᭟䝽᭦ޕ∄˄෾ґ

᭦ޕ∄˅ᱟа⿽∄䖳⨶ᜣൠ㺑䟿෾ґ᭦ޕᐞ䐍Ⲵᯩᔿˈᒦфˈഭᇦ㔏䇑ተ㠚 ���� ᒤᔰ࿻

ҏᐢ㓿֯⭘෾ґ᭦ޕ∄ᶕ⍻䟿෾ґ᭦ޕᐞ䐍Ǆഐ↔ˈᵜ᮷䘹ᤙ䙊䗷䇑㇇Ā෾ґ᭦ޕ∄ā

ᶕ㺑䟿෾ґ᭦ޕᐞ䐍ⲴབྷሿǄ

��� 䠇㷃䳼㚐≪ᒩሯคҗ᭬ޛᐤ䐓ⲺՖሲᵰ࡬

����� 䠇㷃䳼㚐䙐䗽䳼㚐᭾ᓊૂᢟᮙ᭾ᓊᖧଃคҗቻ≇᭬ޛᐤ䐓
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ϮϬ

ᯠ㓿⍾ൠ⨶ᆖ⨶䇪䇔Ѫ�൘ᣕ䞜䙂໎઼нᆼޘㄎҹࣘлˈ㓿⍾⍫ࣘՊᖒᡀオ䰤䳶㚊Ⲵ

⧠䊑Ǆ䠁㶽ъ䳶㚊ᱟ䠁㶽䍴Ⓚ֌Ѫ䍴ᵜ㾱㍐൘㓿⍾㌫㔏ѝⲴ䳶㚊࠶ᐳˈਇࡍ࿻㓿⍾ᶑԦǃ

⧟ຳ⢩ᖱԕ৺ࡦᓖᆹᧂㅹഐ㍐ᖡ૽ˈ䠁㶽䍴Ⓚ൘෾ґ䰤੸ᔲ䍘ᙗ㚊䳶ᘱ࣯ˈᕅ䎧෾ґ᭦

ˈᶁ४ฏӗ⭏ᢙᮓ᭸ᓄߌаᇊ〻ᓖˈՊ䙀⑀ሩࡠ䝽Ⲵ䶎൷㺑╄ॆˈ䠁㶽䳶㚊ࣘᘱਁኅ࠶ޕ

ሬ㠤෾ґ᭦ޕ䎻Ҿ൷㺑Ǆ䠁㶽䳶㚊ᱟդ䲿⵰ӗъ઼⽮Պ㓿⍾Ⲵਁኅ㘼䙀⑀ᖒᡀ˄᷇⇵ཛ

ㅹˈ����˅Ǆ⦻ѩ˄����˅ㅹ䇔Ѫ䠁㶽䍴Ⓚ䳶㚊䖳ཊⲴൠ४㜭ཏᨀॷ䍴Ⓚ䝽㖞᭸⦷ˈӾ

㘼㕙ሿ᭦ޕᐞ䐍Ǆ

൘ॾьޝⴱаᐲൠ४䠁㶽䳶㚊ਁኅⲴࡍᵏˈ䠁㶽䳶㚊ѫ㾱ਁᥕⲴ䳶㚊᭸ᓄˈ४ฏ޵

ѳ㠣ޘഭⲴ䠁㶽䍴Ⓚੁ෾ᐲⲴṨᗳ४ฏ㚊䳶ˈ൘㿴⁑᭸ᓄⲴᖡ૽лˈ෾ᐲት≁Ⲵ䠁㶽Ӕ

᱃ᡀᵜ䱽վˈ䠁㶽䍴Ⓚሩ෾ᐲਁኅⲴᑖࣘ֌⭘䘌儈Ҿߌᶁൠ४Ǆ਼ᰦˈ䠁㶽ᵪᶴ൘䳶㚊

Ⲵ䗷〻ѻѝˈнӵਟԕޘڕ䠁㶽փ㌫ˈҏਟԕՈॆ४ฏ䠁㶽㔃ᶴˈ੨ᕅᴤཊ䠁㶽ᵪᶴޕ

傫Ǆᡰԕˈᵜ䱦⇥ॾьޝⴱаᐲൠ४Ⲵ䠁㶽䳶㚊ਁኅ᣹བྷҶ४ฏ޵Ⲵ෾ґ᭦ޕᐞ䐍Ǆॾ

ьޝⴱаᐲൠ४ᱟᡁഭ㓿⍾઼䠁㶽ᴰѪਁ䗮Ⲵൠ४ˈ䠁㶽䍴ⓀѠᇼфޘڕˈ䠁㶽䳶㚊≤

ᒣ儈ˈ䠁㶽䳶㚊Ⲵᢙᮓ᭸ᓄ䲿⵰䠁㶽䳶㚊≤ᒣⲴᨀ儈᜸ਁᱮ㪇ˈ൘䠁㶽䳶㚊Ⲵᢙᮓ᭸ᓄ

лˈ㜭ཏ׳䘋ᴤཊⲴ䠁㶽䍴Ⓚ⎼ੁߌᶁˈ֯ᗇߌᶁት≁᭦ޕ㜭ཏᴤᇩ᱃ǃᴤׯᦧൠ᧕䀖

Ⲵᨀ儈Ǆޕ䘋ት≁᭦׳ˈᴤཊⲴ䠁㶽ᴽ࣑ࡠ

����� ঄ђޣⴷжᐸ൦॰䠇㷃䳼㚐׹䘑ߒᶇቻ≇᭬ޛᨆ儎

ॾьޝⴱаᐲൠ४䠁㶽䳶㚊ਁኅࡍᵏˈ෾ґት≁᭦ޕᐞ䐍н᰾ᱮǄ䲿⵰Ӕ䙊䘀䗃ᶑ

ԦⲴ᭩ழˈ൘෾ᐲӗъ࠶ᐕⲴ傡ࣘлˈ෾ґҼݳ㓿⍾֯׳䠁㶽䍴ᵜੁٿ෾ᐲ⍱ࣘˈ䠁㶽

䳶㚊᭸ᓄᔰ࿻ᱮ⧠Ǆ䠁㶽䜘䰘࣐ᘛᨀ儈䍴ᵜ㾱㍐֯⭘᭸⦷ˈሶߌᶁۘ㫴䖜ॆѪ෾䭷ᣅ䍴ǃ

нᯝᨀॷ෾䭷Ӫ࣋䍴ᵜ䍘䟿઼ࣣࣘ⭏ӗ⦷ˈ෾䭷ት≁᭦ޕᘛ䙏໎࣐Ǆߌᶁൠ४ഐ䠁㶽㚊

䳶᭸ᓄሬ㠤䠁㶽䍴ᵜ㾱㍐⸝㕪ˈߌᶁት≁䳮ԕ㧧ᗇ䠁㶽䳶㚊ᑖᶕⲴ㓒࡙ˈ᭦໎ޕ䮯䎻Ҿ

㕃ធǄ

䠁㶽䳶㚊ਁኅਾᵏˈ෾ᐲት≁ۘ㫴઼ᣅ䍴䗮ࡠаᇊ㿴⁑ˈ⭡Ҿ䍴ᵜ䗩䱵᭸⳺䙂߿㿴

ᖻⲴ֌⭘ˈ෾ᐲ䠁㶽䳶㚊Ⲵ᭸ᓄ߿ᕡՊӗ⭏ᤀ⛩ˈ䠁㶽޽䳶㚊Ҿ෾ᐲՊ䙐ᡀ㿴⁑н㓿⍾Ǆ

↔ᰦˈ䠁㶽䍴Ⓚ൘䍴ᵜ䎻࡙⢩ᖱᤷᕅлˈᗞ⧠ѫփੁઘ䗩ൠ४Ⲵᣅ䍴нᯝ໎࣐ˈᒦ൘䠁

㶽䳶㚊ᢙᮓ᭸ᓄ֌⭘лᘛ䙏ਁኅˈ䘉⿽㹼Ѫᴰ㓸䙊䗷᭩ழߌᶁൠ४䠁㶽⧟ຳ઼ᨀॷߌᶁ

ࣣࣘ⭏ӗ⦷ˈӾ㘼ᨀ儈ߌᶁት≁᭦໎ޕ䙏ˈ䙀↕㕙ሿ෾ґ᭦ޕᐞ䐍Ǆ

ॾьޝⴱаᐲൠ४ᱟᡁഭ㓿⍾ᴰѪਁ䗮Ⲵൠ४ѻаˈ䠁㶽䳶㚊ᐢਁኅ㠣ਾᵏˈк⎧ǃ

ᶝᐎǃ㣿ᐎǃইӜǃ䶂ዋㅹ෾ᐲ޵Ⲵ䠁㶽䍴Ⓚᐢ㓿䎻Ҿ価઼ˈ෾ᐲት≁ۘ㫴оᣅ䍴ᐢ㓿
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Ϯϭ

䎻Ҿ価઼ˈṩᦞ䠁㶽䳶㚊Ⲵਁኅ৏⨶ˈ䠁㶽䳶㚊൘ᵜ䱦⇥ѫ㾱ਁᥕᢙᮓ᭸ᓄˈᡰԕབྷ䟿

䠁㶽ᵪᶴᔰ࿻ੁ෾ᐲઘതⲴߌᶁ䘋㹼䗱〫ᡆ㘵ъ࣑ᤃኅˈ᥆ᧈߌᶁᐲ൪ˈ䠁㶽䍴ⓀⲴ໎

䮯ᑖࣘҶߌᶁൠ४Ⲵਁኅˈ┑䏣Ҷߌᶁൠ४Ⲵ⭏ӗ⭏⍫䴰㾱ˈ䘋㘼ᨀ儈Ҷߌᶁት≁Ⲵ᭦

ᐞ䐍Ǆޕ㕙ሿҶॾьൠ४Ⲵ෾ґ᭦ˈޕ

����� 䠇㷃䳼㚐䙐䗽࡟׵ӚᦘȽࣖᕰ伄䲟㇗⨼θᨆ儎ߒᶇቻ≇᭬ޛ

䠁㶽䳶㚊䙊䗷࡙ׯӔᦒᖡ૽ት≁᭦ޕᐞ䐍ǄਇࡦҾ、ᢰ≤ᒣⲴࡦ㓖ˈ䗷৫䠁㶽Ӕ᱃

ਚ㜭䟷ਆ㓯лⲴᯩᔿˈ㘼ٿ䘌Ⲵߌᶁൠ४ᶱѪ㕪ѿ䠁㶽ᵪᶴˈ㘼䠁㶽ᵪᶴѫ㾱㚊䳶Ҿ෾

ᐲѝᗳˈߌᶁት≁ᜣ㾱࣎⨶䠁㶽ъ࣑ਚ㜭৫ᐲ४ˈ䠁㶽ᵪᶴオ䰤࠶ᐳⲴн൷㺑ˈнӵ࣐

䟽Ҷት≁Ⲵᰦ䰤ᡀᵜ઼Ӕ᱃ᡀᵜˈ㘼фᨀ儈Ҷት≁࡙⭘䠁㶽䍴ⓀⲴ䰘​ˈ֯ት≁ᰐ⌅࡙

⭘䠁㶽䍴Ⓚᨀ儈᭦ޕǄ䲿⵰䠁㶽䳶㚊Ⲵਁኅˈ䠁㶽ᵪᶴᔰ࿻ᢙᮓˈ䎺ᶕ䎺ཊⲴ䠁㶽ᵪᶴ

ᙗ໎࣐ˈӔ᱃ᡀᵜ䱽վǄӊᖃᯟᇶᴮ൘࡙ׯᶁት≁㧧ਆ䠁㶽䍴ⓀⲴߌˈᶁਁኅߌੁ⎼

ǉഭᇼ䇪Ǌѝᤷࣣࠪࣘ࠶ᐕ֌Ѫ׳䘋⭏ӗ⦷ᨀ儈Ⲵㅜа㾱㍐ˈնࣣࣘ࠶ᐕо࡙ׯӔᦒᱟ

⴨ӂ㚄㌫ⲴǄ䠁㶽ᵪᶴ䳶㚊Ⲵ䗷〻ѻѝˈӗъ࠶ᐕⲴࡋᯠǃᴽ઼࣑ӗ૱ⲴՈॆнӵਟԕ

ᇎ⧠࡙ׯӔᦒˈҏ䱽վҶ䠁㶽ᴽ઼࣑ӗ૱ⲴᡀᵜˈӾ㘼߿ቁҶት≁⭘Ҿ㧧ਆ䠁㶽䍴Ⓚᡰ

᭟ԈⲴᡀᵜǄ

ᨀ儈ት≁᭦ޕаᯩ䶒㾱໎࣐䍒ᇼⲴ⎼ޕˈਖаᯩ䶒ҏ㾱᧗ࡦ䍒ᇼⲴ⍱ࠪˈ䘉ቡ䴰㾱

࣐ᕪ䠁㶽仾䲙㇑⨶ˈ֯ᗇ䍒ᇼ䍴䠁ᴤ࣐っᇊǄ䠁㶽䳶㚊≤ᒣⲴᨀॷˈ㜭ཏѪት≁䘋㹼仾

䲙㇑⨶ᨀ׋ᴤཊⲴᯩṸˈ䘋а↕Ոॆ仾䲙㇑⨶ˈ߿ቁት≁ᦏཡǄሩҾ෾䭷ት≁Պ䶒Ѥཡ

ъㅹ仾䲙ˈ䠁㶽䳶㚊≤ᒣⲴᨀॷ㜭ཏѪ෾䭷ት≁ᨀ׋ᴤཊⲴཡъ؍䲙؍䳌˗ሩҾߌᶁት

≁ˈަ㧧ᗇ᭦ޕⲴᶕⓀѫ㾱ᴹ࣑ߌ᭦ަ઼ޕԆቡъ᭦ޕˈ㘼䙊䗷࣑ߌਆᗇ᭦ޕⲴᯩᔿާ

ᴹᶱབྷⲴнっᇊᙗˈ㠚❦⚮ᇣާᴹн⺞ᇊᙗ઼ᶱབྷⲴ⹤ൿᙗˈ㤕н䟷ਆ⴨ᓄⲴᣅ؍᧚ᯭˈ

䶒ሩߌ֌⢙⹤ൿᰦᖰᖰ᡻䏣ᰐ᧚ˈ㘼䠁㶽䳶㚊≤ᒣⲴᨀॷᚠྭਟԕѪߌᶁት≁ᣅ؍ᨀ׋

ᴤཊⲴ䘹ᤙᯩṸˈӾ㘼֯ᗇߌ≁ণ֯䶒ሩ㠚❦⚮ᇣҏ㜭ᤕᴹ᭦؍ޕ䳌Ǆഐ↔ˈ䠁㶽䳶㚊

≤ᒣⲴᨀ儈ਟԕѪߌᶁት≁Ⲵ䍒ӗᨀ׋ᴤཊⲴ؍䳌ˈ߿ቁߌᶁት≁Ⲵ仾䲙ᦏཡˈ㕙ሿ෾

ґѻ䰤Ⲵ᭦ޕᐞ䐍Ǆ
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ϮϮ

ο঄ђޣⴷжᐸ൦॰䠇㷃䳼㚐਀คҗ᭬ޛᐤ䐓Ⲻ⧦⣬᷆࠼

ᵜㄐ൘⹄ウ䠁㶽䳶㚊о෾ґት≁᭦ޕᐞ䐍Ⲵ֌⭘ޣ㌫ᰦˈሶ࠶Ѫԕлєњ䜘࠶˖俆

≥ⴱаᐲൠ४Ⲵ㔬ਸ䠁㶽䳶㚊≤ᒣǃо਴ൠ४䠁㶽䳶㚊ޝⴱаᐲൠ४ޝሩᡁഭॾьˈݸ

ᒣ䘋㹼⧠⣦᷀࠶˗ަ⅑ˈሩᡁഭ෾ґ᭦ޕᐞ䐍оॾьޝⴱаᐲൠ४Ⲵ෾ґ᭦ޕᐞ䐍ᛵߥ

䘋㹼⧠⣦᷀࠶Ǆ

��� ঄ђޣⴷжᐸ൦॰䠇㷃䳼㚐Ⲻ⧦⣬᷆࠼

䲿⵰෾ᐲ㓿⍾Ⲵнᯝਁኅˈ䠁㶽䳶㚊Ⲵ⧠䊑䎺ᶕ䎺᰾ᱮˈॾьޝⴱаᐲൠ४ᱟᡁഭ

㓿⍾ᴰѪਁ䗮Ⲵ४ฏˈ䠁㶽䳶㚊≤ᒣ㠚 ���� ᒤҏаⴤ੸⧠᰾ᱮⲴкॷ䎻࣯ˈҾ ���� ᒤ

ൠ४ᒣ൷䠁㶽䳶㚊≤ᒣ䎵䗷 �ˈਟ㿱ᵜൠ४䠁㶽䳶㚊ᘱ࣯ᱟ䶎ᑨᱮ㪇Ⲵˈаⴤ੸ᤱ㔝кॷ

Ⲵ䎻࣯ˈާփྲл㺘 ���ǃമ ��� ᡰ⽪Ǆަ⅑ˈ㿲ሏ໎䮯⦷ਟ⸕ˈ໎䮯ᑵᓖᮤփ੸⌒⎚ᖒ

кॷˈ䘉ਟ㜭оᖃᒤⲴ㓿⍾໎䮯⣦ߥᇶ࠷⴨ޣǄ

㺘 ��� ॾьޝⴱаᐲൠ४䠁㶽䳶㚊㔬ਸ≤ᒣ

ᒤԭ

ᤷḷ
���� ���� ���� ���� ���� ���� ���� ���� ���� ����

䠁㶽䳶㚊

≤ᒣ
����� ����� ����� ����� ����� ����� ����� ����� ����� �����

໎䮯⦷ ����� ���� �� ����� ����� ���� �� ����� ����� �����

䍴ᯉᶕⓀ˖ǉѝഭ෾ᐲ㔏䇑ᒤ䢤Ǌ
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Ϯϯ

മ ��� ॾьޝⴱаᐲൠ४䠁㶽䳶㚊ᒣ൷≤ᒣਈࣘ䎻࣯മ

ѪҶ䘋а↕фᴤѪ㓶㠤ൠ⹄ウॾьޝⴱаᐲൠ४䠁㶽䳶㚊Ⲵਁኅ䎻࣯ˈᴤ࣐␵Რൠ

⹄ウॾьޝⴱаᐲ਴ൠ४Ⲵ䠁㶽䳶㚊≤ᒣˈᵜ᮷࡛࠶ሩк⎧ᐲǃ⊏㣿ⴱǃ⎉⊏ⴱǃᆹᗭ

ⴱǃ⾿ᔪⴱǃ⊏㾯ⴱǃኡьⴱ䘋㹼Ҷ䠁㶽䳶㚊≤ᒣᮠᦞ㔏䇑ˈާփྲл㺘 ϯ͘Ϯǃമ ϯ͘Ϯ ᡰ

⽪Ǆ

㺘 ��� ॾьޝⴱаᐲ਴ൠ४䠁㶽䳶㚊≤ᒣ

ൠ४

ᒤԭ
к⎧ ⊏㣿 ⎉⊏ ᆹᗭ ⾿ᔪ ⊏㾯 ኡь

���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ����

䍴ᯉᶕⓀ˖ǉѝഭ෾ᐲ㔏䇑ᒤ䢤Ǌ
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Ϯϰ

മ ��� ॾьޝⴱаᐲ਴ൠ४䠁㶽䳶㚊≤ᒣਈࣘ䎻࣯മ

⭡㺘 ��� ઼മ ��� ਟԕⴻࠪˈॾьޝⴱаᐲൠ४䠁㶽䳶㚊≤ᒣᮤփ੸кॷ䎻࣯ˈն

਴ൠ४ѻ䰤ᆈ൘ᐞᔲǄк⎧ᐲ䠁㶽䳶㚊≤ᒣаⴤ༴Ҿ䖳儈≤ᒣˈфॱᒤ䰤Ⲵਈࣘ䎻࣯੸

⧠Ā⌒⎚⣦āкॷˈ䘉ѫ㾱ᱟഐѪк⎧Ⲵ㓿⍾ਁኅ≤ᒣ儈ǃᔰ᭮〻ᓖ儈ˈഭᇦ᭯ㆆ᭟ᤱ

࣋ᓖབྷˈ䠁㶽ъᐢ㓿儈ᓖਁ䗮ˈᐢ㓿ᡀѪഭ䱵ᙗⲴ䠁㶽ѝᗳǄ⭡ᮠᦞਟԕⴻࠪк⎧ᐲ

���� ᒤⲴ䠁㶽䳶㚊≤ᒣᐢ㓿䗮ࡠ ����ˈ㘼ॱᒤ䰤к⎧ᐲⲴਁኅҏᐢ㓿สᵜ価઼ˈᡰԕަ

䠁㶽䳶㚊≤ᒣสᵜкᵚਁ⭏ṩᵜਈॆˈ䎻࣯㓯俆ቮᮠᦞ٬ҏ⴨ᐞнབྷ˗⎉⊏ⴱⲴ䠁㶽䳶

㚊≤ᒣਁኅᴰѪ䗵䙏ˈ���� ᒤ䠁㶽䳶㚊≤ᒣѪ ࡠˈ���� ���� ᒤ䗮ࡠ ����ˈ䘌儈Ҿॾь

䘉ᱟഐѪ⎉⊏ⴱˈݸⴱаᐲൠ४ⲴަԆӄњⴱˈสᵜок⎧ᐲ䠁㶽䳶㚊≤ᒣᤱᒣˈ俆ޝ

ӂ㚄㖁㓿⍾ਁኅᶱѪ䗵䙏ˈُࣙ⵰ӂ㚄㖁ਁኅⲴ㓒࡙ˈ⎉⊏ⴱⲴӂ㚄㖁䠁㶽≤ᒣ儈ᓖਁ

䗮ˈ⎉⊏ⴱ੨ᕅҶ䇨ཊⲴ䠁㶽ᵪᶴнᯝ⎼ޕˈ䠁㶽ᵪᶴ൘໎ཊⲴ਼ᰦӖӗ⭏Ҷ䳶㚊᭸ᓄ

઼ᢙᮓ᭸ᓄ˗ަ⅑ˈ⎉⊏ⴱ䘁ॱᒤ≁㩕Աъਁኅ䗵䙏ˈ൘≁㩕Աъਁኅѝˈ䠁㶽㊫Աъ

ঐ䖳བྷ∄䟽ˈ䘋а↕᧘ࣘҶ⎉⊏ⴱ䠁㶽ъⲴਁኅ˗ㅜйˈ⎉⊏ⴱ䠁㶽ᵪᶴؑ䍧ᣅ᭮Ⲵ仾

䲙ᇩᗽᓖ儈ˈѪ䠁㶽ᵪᶴⲴਁኅᨀ׋ҶᴤѪᇭᶮⲴ⧟ຳǄ⊏㾯ⴱⲴ䠁㶽䳶㚊≤ᒣаⴤ੸

ᤱ㔝⥋кᘱ࣯ˈ���� ᒤˈ⊏㾯ⴱⲴ䠁㶽䳶㚊≤ᒣҾޝⴱаᐲѝᴰվˈ㘼 ���� ᒤᐢսትॾ

ьޝⴱаᐲൠ४ㅜйˈ䗮ࡠ ����ˈ䘉ѫ㾱ᱟഐѪ䘉ॱᒤ䰤⊏㾯ⴱⲴ䠁㶽ᙫ䟿っᇊ໎䮯ˈ

਴亩䍧Ⅾ໎䙏䘌儈Ҿޘഭ≤ᒣ˗ؑ䍧㔃ᶴᗇࡠҶᤱ㔝ՈॆˈᲞᜐሿᗞ䍧Ⅾ؍ᤱ䖳ᘛ໎䮯ˈ

ᤱ䖳儈໎䙏ˈф儈ᯠ亶ฏؑ䍧᭟ᤱ࣋ᓖнᯝ࣐བྷ˗⊏㣿ⴱǃኡьⴱǃᆹᗭⴱ؍䍧Ⅾߌ⎹
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Ϯϱ

䠁㶽䳶㚊≤ᒣҏᗇࡠҶаᇊᨀॷˈն䎻࣯ਈॆᑵᓖ⴨ሩ䖳ሿˈ䘉ਟ㜭оᖃൠⲴӗъ㔃ᶴ

ᴹаᇊⲴ㚄㌫˗㘼⾿ᔪⴱ䠁㶽䳶㚊≤ᒣᴰѪ㕃ធˈф䠁㶽䳶㚊≤ᒣҾॾьޝⴱаᐲൠ४

ᴰվǄ

���঄ђޣⴷжᐸ൦॰คҗ᭬ޛᐤ䐓Ⲻ⧦⣬᷆࠼

����� ᡇള᮪։คҗ᭬ޛᐤ䐓Ⲻ⧦⣬᷆࠼

⭡㺘 ϯ͘ϯǃമ ϯ͘ϯ ਟ⸕ˈϮϬϭϭüϮϬϮϬ ᒤᡁഭ Ϯϴϵ њൠ㓗ᐲ෾䭷ት≁৺ߌᶁት≁ⲴӪ൷

ਟ᭟䝽᭦ޕ൷ਆᗇҶケ伎⥋䘋Ⲵ䘋↕ˈϮϬϭϭ ᒤ෾䭷ት≁Ӫ൷ਟ᭟䝽᭦ޕѪ ϭϵϯϲϵ ˈݳ

ϮϬϮϬ ᒤ෾䭷ት≁Ӫ൷ਟ᭟䝽᭦ޕѪ ϯϴϴϳϱˈ㓖Ѫ ϮϬϭϭ ᒤⲴ Ϯ͘Ϭϭ ᇎ⧠Ҷˈؽ ϮϬϮϬ ᒤ∄

ϮϬϭϭ ᒤ㘫а⮚˗ϮϬϭϭ ᒤᡁഭߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕӵѪ ϴϬϬϭ ϮϬϮϬˈݳ ᒤߌᶁት≁Ӫ

൷ਟ᭟䝽᭦ޕѪ ϭϴϵϮϬ 㓖Ѫˈݳ ϮϬϭϭ ᒤⲴ Ϯ͘ϯϲ 䮯䙏໎ޕᶁት≁Ӫ൷ਟ᭟䝽᭦ߌਟ㿱ˈؽ

ᓖᴤᘛǄ

㺘 ��� ѝഭ ��� њൠ㓗ᐲশᒤ㔬ਸ෾ґ᭦ޕᐞ䐍ᤷᮠ

ᒤ ԭ

ᤷḷ
���� ���� ���� ���� ���� ���� ���� ���� ���� ����

෾䭷ት≁

Ӫ൷ਟ᭟

䝽᭦ޕ

˅ݳ˄

����� ����� ����� ����� ����� ����� ����� ����� ����� �����

≁ᶁትߌ

Ӫ൷ਟ᭟

䝽᭦ޕ

˅ݳ˄

���� ���� ����� ����� ����� ����� ����� ����� ����� �����

෾ґ᭦ޕ

ᐞ䐍∄
���� ���� ���� ���� ���� ���� ���� ���� ���� ����

䍴ᯉᶕⓀ˖ǉѝഭ෾ᐲ㔏䇑ᒤ䢤Ǌ
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Ϯϲ

മ ��� ѝഭ ��� њൠ㓗ᐲশᒤ㔬ਸ෾ґӪ൷ਟ᭟䝽᭦ޕਈࣘ䎻࣯മ

⭡㺘 ���ǃമ ��� ਟ⸕ˈ����ü���� ᒤॱᒤ䰤ᡁഭ ��� њൠ㓗ᐲ෾ґ᭦ޕᐞ䐍ᤱ㔝㕙

ሿǄ���� ᒤᡁഭ෾ґ᭦ޕᐞ䐍Ѫ ����ˈ���� ᒤᡁഭ෾ґ᭦ޕᐞ䐍Ѫ ����ˈо ���� ᒤ⴨

∄ˈ㓖㕙ሿҶ ���Ǆնਖаᯩ䶒ˈ㲭❦ት≁᭦ޕ൘аᇊ〻ᓖкᗇࡠᨀ儈ˈ෾ґ᭦ޕᐞ䐍ᤱ

㔝㕙ሿˈն෾ґ᭦ޕᐞ䐍׍ᰗᐘབྷˈ෾䭷ት≁Ӫ൷ਟ᭟䝽᭦ޕӽ❦ᱟߌᶁት≁Ӫ൷ਟ᭟

䝽᭦ޕⲴєؽԕкǄഐѪˈ࣐ᘛߌᶁਁኅˈ໎࣐ߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕˈ㕙ሿ෾ґ᭦

ᐞ䐍Ⲵԫ࣑ӽ❦㢠ᐘˈ䴰㾱ѵѵѪ࣏Ǆޕ

മ ��� ѝഭ ��� њൠ㓗ᐲশᒤ㔬ਸ෾ґ᭦ޕᐞ䐍ᤷᮠਈࣘ䎻࣯മ
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Ϯϳ

����� ঄ђޣⴷжᐸ൦॰คҗ᭬ޛᐤ䐓Ⲻ⧦⣬᷆࠼

ॾьޝⴱаᐲൠ४㓿⍾儈ᓖਁ䗮ˈ䠁㶽ъ䳶㚊ᱮ㪇ˈ෾䭷ት≁оߌᶁት≁᭦ޕᲞ䙽

оޘഭ Ϯϴϵ њൠ㓗ᐲⲴᒣ൷≤ᒣਟ㜭ᆈ൘䖳བྷᐞᔲǄഐ↔ˈᵜ᮷Ѫ䘋а↕᷀࠶ॾьޝⴱ

аᐲൠ४෾ґ᭦ޕᐞ䐍Ⲵ⧠⣦ˈሩ ϮϬϭϭ ᒤˉϮϬϮϬ ᒤॱᒤ䰤Ⲵᮠᦞ䘋㹼Ҷ䘋а↕Ⲵᮤ⨶о

փྲл㺘ާˈ᷀࠶ ϯ͘ϰ ᡰ⽪Ǆ

㺘 ��� ॾьޝⴱаᐲൠ४শᒤ෾ґ᭦ޕᐞ䐍ᤷᮠ

ᒤԭ

ᤷḷ
���� ���� ���� ���� ���� ���� ���� ���� ���� ����

෾䭷ት≁Ӫ

൷ਟ᭟䝽᭦

˅ݳ˄ޕ

����� ����� ����� ����� ����� ����� ����� ����� ����� �����

ᶁት≁Ӫߌ

൷ਟ᭟䝽᭦

˅ݳ˄ޕ

���� ����� ����� ����� ����� ����� ������ ����� ����� �����

෾ґ᭦ޕᐞ

䐍∄
���� ���� ���� ���� ���� ���� ���� ���� ���� ����

ᮠᦞᶕⓀ˖ǉѝഭ෾ᐲ㔏䇑ᒤ䢤Ǌ
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Ϯϴ

മ ��� ॾьޝⴱаᐲൠ४শᒤ෾ґӪ൷ਟ᭟䝽᭦ޕਈࣘ䎻࣯മ

⭡㺘 ���ǃമ ��� ਟ⸕ˈ����ü���� ᒤॱᒤ䰤ˈॾьޝⴱаᐲൠ४෾䭷ት≁৺ߌᶁ

ት≁ⲴӪ൷ਟ᭟䝽᭦ޕ൷ਆᗇҶケ伎⥋䘋Ⲵ䘋↕ˈф੸⧠ᤱ㔝кॷᘱ࣯Ǆ���� ᒤ෾䭷ት

≁Ӫ൷ਟ᭟䝽᭦ޕѪ ����� 儈Ҿᡁഭˈݳ ��� њൠ㓗ᐲᒣ൷≤ᒣ˄����� ഭޘ㓖Ѫˈ˅ݳ

��� њൠ㓗ᐲᒣ൷≤ᒣⲴ ���� ����˗ؽ ᒤ෾䭷ት≁Ӫ൷ਟ᭟䝽᭦ޕѪ ����� Ӗ儈Ҿˈݳ

ᡁഭ ��� њൠ㓗ᐲᒣ൷≤ᒣ˄����� ����Ǆ˅ݳ ᒤߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕѪ ���� ˈݳ

儈Ҿᡁഭ ��� њൠ㓗ᐲᒣ൷≤ᒣ˄���� ����˗˅ݳ ᒤߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕѪ �����

Ӗ儈Ҿᡁഭˈݳ ��� њൠ㓗ᐲᒣ൷≤ᒣ˄����� ⴱаᐲൠ४ⲴትޝǄ⭡↔ਟ㿱ˈॾь˅ݳ

≁᭦ޕ≤ᒣᱮ㪇儈Ҿޘഭ ��� њൠ㓗ᐲⲴᒣ൷≤ᒣǄ

⭡㺘 ���ǃമ ��� ਟ⸕ˈаᯩ䶒ˈ����ü���� ᒤॱᒤ䰤ˈॾьޝⴱаᐲൠ४Ⲵ෾ґ

᭦ޕᐞ䐍∄੸ᮤփ㕙ሿⲴᘱ࣯ˈ���� ᒤ෾ґ᭦ޕᐞ䐍∄Ѫ ����ˈ���� ᒤ෾ґ᭦ޕᐞ䐍∄

Ѫ ����Ǆਖаᯩ䶒ˈॾьޝⴱаᐲൠ४෾ґ᭦ޕᐞ䐍䎻࣯മ੸ቮ䜘Āق 8āᖒ⣦ˈ

����ü���� ᒤˈॾьޝⴱаᐲൠ४෾ґ᭦ޕᐞ䐍∄аⴤ੸ᤱ㔝㕙ሿᘱ࣯ˈ㘼൘ ���� ᒤˈ

෾ґ᭦ޕᐞ䐍∄䖜㘼ᢙབྷˈ৸൘ ���� ᒤᚒ༽৏ᶕⲴ㕙ሿᘱ࣯ˈфᮠ٬о ���� ᒤᤱᒣǄ

䘉ѫ㾱ᱟഐѪ ���� ᒤॾьޝⴱаᐲൠ४෾䭷ት≁Ӫ൷ਟ᭟䝽᭦ޕᗇࡠ䗵䙏ᨀॷˈфᨀॷ

䙏ᓖ䘌儈Ҿᖃᒤߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕˈ䘉ਟ㜭о ���� ᒤⲴ㓿⍾⣦ߥ⴨ޣǄ

മ ��� ॾьޝⴱаᐲൠ४শᒤ㔬ਸ෾ґ᭦ޕᐞ䐍ᤷᮠਈࣘ䎻࣯മ
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Ϯϵ

� ঄ђޣⴷжᐸ൦॰䠇㷃䳼㚐ᖧଃคҗ᭬ޛᐤ䐓Ⲻᇔ䇷Ỷ僂

ˈ⨶ᐞ䐍Ⲵ֌⭘ᵪޕⴱаᐲൠ४䠁㶽䳶㚊ሩ෾ґ᭦ޝᇩ䖳Ѫ䈖㓶ൠӻ㓽Ҷॾь޵ㄐࠐࡽ

ԕ৺ॾьޝⴱаᐲൠ४Ⲵ䠁㶽䳶㚊઼෾ґ᭦ޕᐞ䐍⧠⣦ǄնሩҾॾьޝⴱаᐲൠ४Ⲵ㓿

⍾⍫ࣘᱟ੖┑䏣䘉а⨶䇪䘈ᴹᖵ傼䇱Ǆᵜㄐ⵰䟽ᶴᔪҶ䇑䟿⁑රᶕỰ傼䠁㶽䳶㚊ሩ෾ґ

ት≁᭦ޕᐞ䐍Ⲵᖡ૽ᵪࡦ৺൘н਼࠶ս⛩лᡰ㺘⧠Ⲵާփ⢩ᖱˈާփ↕僔वᤜ˖䇮ᇊ䇑

䟿⁑රᒦ䈤᰾ᮠᦞᶕⓀ৺ਈ䟿ᤷḷ˗䇑䟿⁑රⲴՠ䇑৺᷀࠶˗⭡䇑䟿㔃᷌ᗇࠪ㔃䇪Ǆ

��� ⁗ශⲺᶺᔰȽᮦᦤᶛⓆ਀᤽ḽ䇴ᇐ

����� ⁗ශⲺᶺᔰ

⭡ѻࡽㄐ㢲⴨ޣ⨶䇪᷀࠶ਟ⸕ˈ䠁㶽䳶㚊ਟԕ䙊䗷ཊњ䙄ᖴⴤ᧕ᖡ૽෾ґ᭦ޕᐞ䐍Ǆ

ᵜ᮷ԕ෾ґ᭦ޕᐞ䐍Ѫ㻛䀓䟺ਈ䟿ˈ䠁㶽䳶㚊≤ᒣѪṨᗳ䀓䟺ਈ䟿ˈӗъ㔃ᶴǃӪ࣋䍴

Ⓚ≤ᒣǃ、ᢰࡋᯠ≤ᒣǃ؍䲙ъਁኅ≤ᒣǃ㿴⁑ԕкᐕъਁኅ≤ᒣǃപᇊ䍴ӗᣅ䍴≤ᒣǃ

᭯ᓌᒢ亴〻ᓖǃؑ᚟ॆ≤ᒣѪ᧗ࡦਈ䟿ˈᶴᔪ䠁㶽䳶㚊≤ᒣоት≁෾ґ᭦ޕᐞ䐍Ⲵส߶

⁑ර˄���˅ˈᐞ࠶ *00 ⁑ර˄���˅Ӿ㘼Ự傼䠁㶽䳶㚊≤ᒣሩ෾ґ᭦ޕᐞ䐍Ⲵ֌⭘ᖡ૽

ᵪࡦǄ

*$3L�W Į��Į�&IOTL�W�Į�LQGXVWU\L�W�Į�OQKUL�W�Į�OQWHFKQRORJ\L�W�Į�OQLQVXUHL�W�

Į�OQJURVVL�W�Į�OQLQYHVWL�W�Į�JRYL�W�Į�OQHOHFWULFL�W�XL�HW�İL�W ˄���˅

*$3L�W ȕ��ȕ�&IOTL�W���ȕ�LQGXVWU\L�W�ȕ�OQKUL�W�ȕ�OQWHFKQRORJ\L�W�ȕ�OQLQVXUHL�W�

ȕ�OQJURVVL�W�ȕ�OQLQYHVWL�W�ȕ�JRYL�W�ȕ�OQHOHFWULFL�W�XL�HW�İL�W ˄���˅

ᔿѝˈ݅ԓ㺘ൠ४ˈWԓ㺘ᒤԭˈ*$3ԓ㺘෾ґት≁᭦ޕᐞ䐍ˈ&IOTǃLQGXVWU\ǃOQKUǃ

OQWHFKQRORJ\ǃOQLQVXUHǃOQJURVVǃOQLQYHVWǃJRYǃOQHOHFWULF࡛࠶ԓ㺘䠁㶽䳶㚊≤ᒣǃ

ӗъ㔃ᶴǃӪ࣋䍴Ⓚ≤ᒣǃ、ᢰࡋᯠ≤ᒣǃ؍䲙ъਁኅ≤ᒣǃ㿴⁑ԕкᐕъਁኅ≤ᒣǃ

പᇊ䍴ӗᣅ䍴≤ᒣǃ᭯ᓌᒢ亴〻ᓖǃؑ᚟ॆ≤ᒣˈ&IOTLˈW��Ѫ┎ਾа䱦ˈXL㺘⽪ൠ४പᇊ

᭸ᓄˈHW㺘⽪ᰦ䰤പᇊ᭸ᓄˈ݅ߚѪՠ䇑㌫ᮠˈߝѪ䈟ᐞ亩Ǆ
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ϯϬ

⭡Ҿ䠁㶽䳶㚊≤ᒣሩ෾䭷ት≁Ӫ൷ਟ᭟䝽᭦ޕоߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕⲴ֌⭘ᆈ

൘ᐞᔲˈ᭵ᵜ᮷࡛࠶ԕ෾䭷ት≁Ӫ൷ਟ᭟䝽᭦ޕоߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕ֌Ѫ㻛䀓䟺

ਈ䟿䘋㹼എᖂ᷀࠶ˈᦞ↔ᶴᔪഎᖂՠ䇑⁑රˈवᤜԕлєњᯩ〻˖

8SLL�W Ș��Ș�&IOTL�W�Ș�LQGXVWU\L�W�Ș�OQKUL�W� Ș�OQWHFKQRORJ\L�W� Ș�OQLQVXUHL�W�

Ș�OQJURVVL�W�Ș�OQLQYHVWL�W�Ș�JRYL�W�Ș�OQHOHFWULFL�W�XL�HW�İL�W ˄���˅

5SLL�W Ȝ�� Ȝ�&IOTL�W� Ȝ�LQGXVWU\L�W� Ȝ�OQKUL�W � Ȝ�OQWHFKQRORJ\L�W� Ȝ�OQLQVXUHL�W�

Ȝ�OQJURVVL�W� Ȝ�OQLQYHVWL�W�Ȝ�JRYL�W�Ȝ�OQHOHFWULFL�W�XL�HW�İL�W ˄���˅

ᔿѝˈ݅ԓ㺘ൠ४ˈWԓ㺘ᒤԭˈ8SLԓ㺘෾䭷ት≁Ӫ൷ਟ᭟䝽᭦5ˈޕSLԓ㺘ߌᶁት

≁Ӫ൷ਟ᭟䝽᭦ޕˈXL㺘⽪ൠ४പᇊ᭸ᓄˈHW㺘⽪ᰦ䰤പᇊ᭸ᓄˈȘL澝ȜLѪՠ䇑㌫ᮠˈߝ

Ѫ䈟ᐞ亩Ǆ

����� ਎䠅䈪᱄਀ᮦᦤᶛⓆ

˄ϭ˅㻛䀓䟺ਈ䟿Ǆᵜ᮷Ⲵ㻛䀓䟺ਈ䟿ᱟ෾ґ᭦ޕᐞ䐍˄*$3˅ˈ䙊䗷෾䭷ት≁Ӫ൷

ਟ᭟䝽᭦ޕоߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕѻ∄֌Ѫަ䇑㇇ᯩ⌅ˊ෾䭷৺ߌᶁӪ൷ਟ᭟䝽᭦

Ⲵᮠᦞᶕ㠚ޕ ϮϬϭϭˉϮϬϮϬ ᒤॾьޝⴱаᐲൠ४Ⲵ䶒ᶯᮠᦞˈަ৏࿻ᮠᦞᶕⓀҾ ϮϬϭϭˉ

ϮϬϮϬ ᒤǉѝഭ㔏䇑ᒤ䢤Ǌԕ৺਴ⴱᐲ㔏䇑ᒤ䢤Ǆ

˄Ϯ˅䀓䟺ਈ䟿Ǆᵜ᮷⵰䟽⹄ウ䠁㶽䳶㚊≤ᒣሩ෾ґ᭦ޕᐞ䐍Ⲵᖡ૽ˈഐ↔ሶ䠁㶽䳶

㚊≤ᒣ䇮ᇊѪṨᗳ䀓䟺ਈ䟿ˈᮠᦞᶕⓀҾ ϮϬϭϭ ᒤˉϮϬϮϬ ᒤ ϭϬ ᒤ䰤Ⲵǉѝഭ䠁㶽ᒤ䢤Ǌ

ǉѝഭ㔏䇑ᒤ䢤Ǌˈ䜘࠶㕪ཡᮠᦞᶕ㠚ѝഭ⸕㖁ԕ৺਴ⴱᐲ㔏䇑ᒤ䢤Ǆ

˄ϯ˅᧗ࡦਈ䟿Ǆᵜ᮷ѪҶ؍䇱᷀࠶㔃᷌Ⲵっڕᙗˈ䘈࣐ޕҶަԆਟ㜭Պሩ෾ґት≁

᭦ޕᐞ䐍ᴹᖡ૽Ⲵਈ䟿ˈवᤜ˖ӗъ㔃ᶴǃӪ࣋䍴Ⓚ≤ᒣǃ、ᢰࡋᯠ≤ᒣǃ؍䲙ъਁኅ

≤ᒣǃ㿴⁑ԕкᐕъਁኅ≤ᒣǃപᇊ䍴ӗᣅ䍴≤ᒣǃ᭯ᓌᒢ亴〻ᓖǃؑ᚟ॆ≤ᒣˈ᧗ࡦ

ਈ䟿ᮠᦞᶕ㠚 ϮϬϭϭüϮϬϮϬ ᒤ ϭϬ ᒤ䰤ॾьޝⴱаᐲൠ४Ⲵ䶒ᶯᮠᦞˈަ৏࿻ᮠᦞᶕⓀҾ

ǉѝഭ㔏䇑ᒤ䢤Ǌǉѝഭ䠁㶽ᒤ䢤Ǌ৺ѝഭ⸕㖁Ǆ਴ਈ䟿Ⲵ䀓䟺䈤᰾৺䇑㇇ᯩ⌅ྲл㺘

��� ᡰ⽪˖
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ϯϭ

㺘 ��� ਈ䟿਽〠䀓䟺৺䇑㇇ᯩ⌅䈤᰾

ਈ䟿 ਈ䟿਽〠䀓䟺 䇑㇇ᯩ⌅

*$3 ෾ґ᭦ޕᐞ䐍

෾䭷ት≁Ӫ൷ਟ᭟䝽᭦ߌ�ޕᶁት≁Ӫ

൷ਟ᭟䝽᭦ޕ

&IOT 䠁㶽䳶㚊≤ᒣ 䠁㶽ᵪᶴᒤᵛ䍧Ⅾᙫ仍�*'3

,QGXVWU\ ӗъ㔃ᶴ ㅜҼ৺ㅜйӗъѻ઼�ᙫӗъ

/QKU Ӫ࣋䍴Ⓚ≤ᒣ /Q ᖃൠ൘ṑ儈ѝ⭏ᮠ䟿

/QWHFKQRORJ\ 、ᢰࡋᯠ≤ᒣ /Q ഭ޵у࡙⭣䈧ਇ⨶䟿

/QLQVXUH 䲙ъਁኅ≤ᒣ؍ /Q 仍؍䲙ъ᢯؍

/QJURVV 㿴⁑ԕкᐕъਁኅ≤ᒣ /Q 㿴⁑ԕкᐕъᙫӗ٬

/QLQYHVW പᇊ䍴ӗᣅ䍴≤ᒣ /Q പᇊ䍴ӗᣅ䍴ᙫ仍

*RY ᭯ᓌᒢ亴〻ᓖ ෾ᐲ䍒᭯᭦ޕঐ *'3 Ⲵ∄䟽

/QHOHFWULF ؑ᚟ॆ≤ᒣ /Q ⭥ؑъ࣑䟿

��� ᨅ䘦ᙝ㔕䇗

ѪҶᴤ࣐㌫㔏ൠ੸⧠ਈ䟿Ⲵᮠᦞᛵߥˈᵜ᮷࡛࠶ሩ਴њਈ䟿Ⲵѝսᮠǃᒣ൷ᮠǃᴰሿ

٬ǃᴰབྷ٬оḷ߶ᐞ䘋㹼㔏䇑ˈ㔏䇑㔃᷌ྲл㺘 ϰ͘Ϯ ᡰ⽪ˈ⭡л㺘ਟ⸕ˈᵜ᮷ޡ䇑 ϳϳϬ њ

ṧᵜᮠᦞˈ෾ґ᭦ޕᐞ䐍˄*$3˅Ѫ෾䭷ት≁Ӫ൷ਟ᭟䝽᭦ޕоߌᶁት≁ਟ᭟䝽᭦ޕⲴ

∄٬ˈ൘᧿䘠ᙗ㔏䇑㔃᷌ѝˈ෾ґ᭦ޕѻ∄ᴰሿѪ ϭ͘Ϭϵϱˈণ෾䭷ት≁Ӫ൷ਟ᭟䝽᭦ޕӵ

Ѫߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕⲴ ϭ͘Ϭϵϱ ѻ∄ᴰབྷѪޕ෾ґ᭦ˈؽ ϯ͘ϲϴϬˈণ෾䭷ት≁Ӫ൷ਟ

᭟䝽᭦ޕѪߌᶁት≁Ӫ൷ਟ᭟䝽᭦ޕⲴ ϯ͘ϲϴ ⴱޝⴱаᐲൠ४ޝਟԕⴻࠪˈॾь↔⭡ˈؽ

аᐲൠ४ѻ䰤Ⲵ෾ґ᭦ޕᐞ䐍ᆈ൘䖳Ѫнᒣ㺑Ⲵ⧠䊑˗䠁㶽䳶㚊≤ᒣ˄&IOT˅ᴰሿ٬Ѫ

Ϭ͘ϯϵϬˈᴰབྷ٬Ѫ ϯ͘ϬϱϬˈ䘉䈤᰾൘ॾьޝⴱаᐲൠ४ޝⴱаᐲѝˈ䠁㶽䳶㚊≤ᒣᆈ൘䖳Ѫ

᰾ᱮⲴᐞ䐍ˈḀӋൠ४Ⲵ䠁㶽䳶㚊≤ᒣӽ❦䐍⿫ᒣ൷≤ᒣᴹаᇊⲴ䐍⿫˗ӗъ㔃ᶴ

˄,QGXVWU\˅ᴰሿ٬Ѫ Ϭ͘ϳϮϴˈᴰབྷ٬Ѫ Ϭ͘ϵϵϳˈᐞ䐍䖳ሿˈ䈤᰾ॾьޝⴱаᐲൠ४ޝⴱа

ᐲⲴㅜҼоㅜйӗъঐᙫӗъѻ∄൷∄䖳བྷˈ䈕ൠ४Ⲵӗъ㔃ᶴ䖳Ѫݸ䘋ǃਸ⨶Ǆ
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ϯϮ

㺘 ��� ᧿䘠ᙗ㔏䇑

ਈ䟿 ṧᵜ䟿 ᒣ൷ᮠ ѝսᮠ ḷ߶ᐞ ᴰሿ٬ ᴰབྷ٬

*$3 ��� ����� ����� ����� ����� �����

&IOT ��� ����� ����� ����� ����� �����

/QFLW\ ��� ����� ����� ����� ����� �����

/QFRXQWU\ ��� ����� ����� ����� ����� �����

,QGXVWU\ ��� ����� ����� ������ ����� �����

/QKU ��� ����� ����� ����� ����� �����

/QWHFKQRORJ\ ��� ����� ����� ����� ����� �����

/QLQVXUH ��� ����� ����� ����� ����� �����

/QJURVV ��� ����� ����� ����� ����� �����

/QLQYHVW ��� ����� ����� ����� ����� �����

*RY ��� ����� ����� ����� ����� �����

/QHOHFWULF ��� ����� ����� ����� ����� �����

���ާ㓵ᙝỶ僂

ѪҶ傼䇱ᵜ᮷ᇎ䇱⹄ウнᆈ൘ཊ䟽ޡ㓯ᙗ䰞仈ˈ൘എᖂⲴ䗷〻ᖃѝ䘋㹼Ҷᯩᐞ㟘㛰

ഐᆀ9˄᷀࠶,)˅ˈާփ㔃᷌ྲл㺘 ��� ᡰ⽪Ǆ䙊ᑨᛵߥлˈᖃ 9,) ٬ሿҾ �� ᰦˈਟԕ

䇔Ѫᮠᦞਈ䟿ѻ䰤нᆈ൘ཊ䟽ޡ㓯ᙗⲴ䰞仈Ǆ⭡л㺘ਟ⸕ˈᡰᴹਈ䟿Ⲵ 9,) ٬൷ሿҾ ��ˈ

ᡰԕ㠚ਈ䟿ѻ䰤Ⲵཊ䟽ޡ㓯ᙗ䰞仈ሩᵜ᮷Ⲵᇎ䇱എᖂ㔃᷌ᖡ૽䖳ሿǄ

㺘 ��� 㓯ᙗỰ傼ޡ

ਈ䟿 9,) ��9,)

/QJURVV ����� �����
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ϯϯ

���ᇔ䇷᷆࠼

Ѫ傼䇱ᵜ᮷⨶䇪ᵪ઼᷀࠶ࡦ⹄ウٷ䈤ˈṩᦞк䘠എᖂ⁑රˈᵜ䜘࠶俆ݸሩਈ䟿䘋㹼

⴨ޣᙗࡍˈ᷀࠶↕Ҷ䀓਴ਈ䟿ѻ䰤Ⲵ⴨ӂޣ㌫˗ަ⅑ˈ䘀⭘䶉ᘱ䶒ᶯ⁑ර˄പᇊ᭸ᓄ⁑

රǃ䲿ᵪ᭸ᓄ⁑ර˅䘋㹼ՠ䇑᷀࠶ˈ䘀⭘ࣘᘱ䶒ᶯ⁑ර˄ᐞ࠶ *00˅䘋㹼ՠ䇑޽˗᷀࠶⅑ˈ

ѪṨᗳ䀓䟺ਈ䟿䘋㹼ส߶എޕᶁት≁Ӫ൷ਟ᭟䝽᭦ߌǃޕԕ෾䭷ት≁Ӫ൷ਟ᭟䝽᭦࡛࠶

ᖂỰ傼ˈሩ∄䠁㶽䳶㚊≤ᒣሩн਼᭦ޕ㗔փⲴᖡ૽ᐞᔲ˗ᴰਾˈሩк䘠ᇎ䇱⹄ウ䘋㹼っ

ᙗỰ傼ˈ䇱᰾ᵜ᮷Ⲵഎᖂ㔃᷌ާᴹаᇊⲴっᇊᙗоਟ䶐ᙗǄڕ

����� ⴮ީᙝ᷆࠼

ᵜ᮷൘䘋㹼എᖂѻࡽˈ俆ݸሩਈ䟿䘋㹼Ҷ⴨ޣᙗ᷀࠶ˈѫ㾱ਈ䟿ޣ㌫ྲл㺘 ��� ᡰ

⽪Ǆ⭡л㺘ਟ⸕ˈ䠁㶽䳶㚊≤ᒣо෾ґ᭦ޕᐞ䐍Ⲵ⴨ޣ㌫ᮠѪ������ˈণ䠁㶽䳶㚊≤ᒣ

о෾ґ᭦ޕᐞ䐍੸⧠䍏ੁ㕙ሿⲴޣ㌫ˈф൘ ��Ⲵ≤ᒣлᱮ㪇ˈ䘉а㔃᷌ࡍ↕䇔䇱Ҷٷ䈤

+�ˈնӽ❦䴰㾱䘋а↕᷀࠶Ǆ਼ᰦˈ⭡㺘ѝؑ᚟ਟ⸕䠁㶽䳶㚊≤ᒣⲴᨀॷ㜭ཏ㕙ሿ෾ґ

᭦ޕᐞ䐍ˈӗъ㔃ᶴⲴॷ㓗ǃ、ᢰࡋᯠ≤ᒣⲴᨀ儈ǃ؍䲙ъⲴਁኅǃ㿴⁑ԕкᐕъਁኅ

≤ᒣㅹ൷㜭䖳Ѫ᰾ᱮൠᖡ૽෾ґ᭦ޕᐞ䐍ˈަޣ㌫൷㺘⧠Ѫ䍏ੁ㕙ሿǄ

/QLQYHVW ����� �����

/QHOHFWULF ����� �����

/QWHFKQRORJ\ ����� �����

/QKU ����� �����

&IOT ����� �����

,QGXVWU\ ����� �����

/QLQVXUH ����� �����

*RY ����� �����

0HDQ 9,) �����
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Ϯϱ

㺘 ��� ⴨ޣᙗ᷀࠶

� � � � � � � � � ��

��*$3 �

��&IOT ������


 �

��,QGXVWU\ ������


 �����


 �

��/QKU ������ �����


 �����


 �

��/QWHFKQROR\ ������
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