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$QDO\VLV�RI�LURQ�SRWV�H[FDYDWHG�IURP�7RWVXNDWDWH\DPD�VLWH�LQ�.DZDJXFKL�FLW\�

�ᑠᯘࠊ⨾Ỉᮏ࿴ࠊᬛᏊཱྀ⏣ۑ ඞࠊ㯮῭࿴ᙪࠊ᱒㔝ᩥⰋ�

�6DWRNR�7$*8&+,��.D]XPL�0,=80272��.DWVX�.2%$<$6+,��.D]XKLNR�.852=80,��)XPL\RVKL�.,5,12ۑ
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6U�ྠ఩యẚ࡜⛉Ꮫⓗᡭἲࡿࡼ࡟ⓒᣨྖ቎ෆࡢᮌ᳌࡟౑⏝ࡓࢀࡉᮦᩱࡢࡑ࡜⏘ᆅࡢ᥎ᐃ�

(VWLPDWLRQ�RI�PDWHULDOV�DQG�SURYHQDQFH�RI�ZRRGHQ�FRIILQ�LQ�0XPXMDQDEDND�E\�6U�LVRWRSHV�UDWLR�DQG�

VFLHQWLILF�PHWKRGV�

�ᇛ⋣ࠊ୰ᕝ⌮ክۑ 㟹ࠊᐑ㔛ṇᏊࠊ௰᐀᰿ஂ㔛Ꮚࠊ୰஭ಇ୍ࠊᮏከ㈗அ�

�$'5LND�1$.$*$:$��<DVXVKL�7$0$6+,52��0DVDNR�0,<$=$72��.XULNR�1$.$621(��6KXQLFKL�1$.$,��7DND\XNL�+21ۑ
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஑ᕞྂࡿࡅ࠾࡟ቡ᫬௦ࡢ㑇㊧ฟᅵ⌸⌂ࡢ⏘ᆅ᥎ᐃ�

3URYHQDQFH�VWXG\RI�DPEHU�H[FDYDWHG�IURP�WKH�VLWHV�RI�.RIXQ�SHULRG�LQ�.\XV\X�

�Ώ㑔⦆Ꮚࠊぢ┤⏣᳜ۑ

�)1DRPL�8('$��+LURNR�:$7$1$%ۑ
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໭ࢻࣥࣛࣝ࢖࢔ᾏᓊࡽ࠿ᘬࡢࣥ࢖࣌ࢫࡓࢀࡽࡆୖࡁ㞴◚⯪ࢺࢫࣜ࢟ࡢྕࠖࢼ࣮ࣟࢪࠕᩍ࣓ࡢࣝࢲ㖄ྠ఩య

ẚ ᐃ�

/HDG�,VRWRSH�5DWLR�RI�&KULVWLDQ�0HGDOV�IURP�D�6SDQLVK�6KLS�:UHFN�IURP�1RUWKHUQ�,UHODQG�

�ᖹᑿⰋගࠊࡳ࡜ࡦὸ㔝ࠊ⏕ඃ⏣⛳ࠊᚋ⸨᫭୍ࠊ㝮ⱥᙪࠊΏ㑔⦆Ꮚۑ

�LURNR�:$7$1$%(��+LGHKLNR�680,��<XNL�+,(7$��.RLFKL�*272��+LWRPL�$6$12��<RVKLPLWVX�+25$2+ۑ
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�ᆅ᥎ᐃ⏘ࡢ࣮ࢱࢫࣛࣉ㑇㊧ฟᅵࣞ࢝ࣗࣜࢡࣗࣅ࣭ࢥࣝࢺ

3URYHQDQFH�VWXG\�RI�VHDOLQJ�SODVWHUV�H[FDYDWHG�IURP�%¾NO¾NDOH�7XUNH\�

�୰஭ࠊ㜿㒊ၿஓࠊᒾᮏ⩧ửۑ Ἠࠊᯇᮧබோ�

�6KRWD�,:$0272��<RVKLQDUL�$%(��,]XPL�1$.$,��.LPL\RVKL�0$768085$ۑ
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ᰣᮌ┴ᇼ㎸㑇㊧ฟᅵ⦖ᩥ᪩ᮇᅵჾࡢᒾ▼㖔≀⤌ᡂࡓࡳࡽ࠿ཎᩱ⏘ᆅ�

3URYHQDQFH�HVWLPDWHG�IURP�URFN�PLQHUDO�FRPSRVLWLRQ�RI�,QLWLDO�-RPRQ�SRWWHU\�H[FDYDWHG�IURP�+RNNRPH�

VLWH�LQ�7RFKLJL�3UHIHFWXUH�

�Ἑすۑ Ꮫࠊᑠᯘㅬ୍ࠊ୰ᮧಙ༤�

�0DQDEX�.$6$,��.HQLFKL�.2%$<$6+,��1REXKLUR�1$.$085$ۑ
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໭㒊஑ᕞᆅᇦࡿࡅ࠾࡟❔㊧ฟᅵ㡲ᜨჾࡢ⫾ᅵศᯒ�

&KHPLFDO�FRPSRVLWLRQV�RI�WKH�6XHNL�IURP�NLOQ�UHPDLQV�LQ�WKH�QRUWKHUQ�.\XVKX�

�᳃ୗ㟹ኈࠊᒾᶫ⏤ᏘࠊᏕྖᩫ⏥ࠊᑼ⩏஢⏣ࠊ㊊❧㐩ᮁۑ

�7DWVXUR�$'$&+,��<RVKLQRUL�7$-,5,��.RML�.$,��<XNL�,:$*$6+,��<DVXVKL�025,6+,7$ۑ
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ዉⰋ┴ෆ㑇㊧ฟᅵ୕ᙬ⎰ࡢ⫾ᅵศᯒ�

;5)�DQDO\VLV�RI�WKH�JOD]HG�WLOH�IURP�UHPDLQV�RI�1DUD�3UHIHFWXUH�

�ᒸ⏣㞞ᙪࠊᑠ಴㡴Ꮚۑ

�$'$.6KRNR�.2.85$��0DVDKLNR�2ۑ
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㛗ᓮ┴ᑎᓥ࡛᥇ྲྀࡓࢀࡉ㯮᭙ᒾࡢࡑ࡜໬Ꮫ⤌ᡂ�

2FFXUUHQFH�DQG�&KHPLFDO�&RPSRVLWLRQ�RI�2EVLGLDQ�FROOHFWHG�IURP�7HUDVKLPD�,VODQG��1DJDVDNL�3UHI��

�ᮅ஭㷹ஓࠊᓟ⠜ྐୖۑ � � � � � � � � � �,WVXVKL�8(0,1(��7DNX\D�$6$$ۑ
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୕ḟඖィ ࡿࡼ࡟ᅵჾ〇సࡢヲ⣽グ㘓̿Ẹ᪘⪃ྂᏛⓗ୕ࡿࡅ࠾࡟ࢺࢫࢡࢸࣥࢥḟඖィ ᳨࡜ウ̿�

7KUHH�'LPHQVLRQDO� 'RFXPHQWDWLRQ� IRU� 5HFRUGLQJ� RI� WKH� 3RWWHU\� 0DNLQJ� 3URFHVV� DQG� 3RWWHUV ̓�

,QWHULQGLYLGXDO�9DULDWLRQ�

�୰ᅬࠊⱝᯇⰼᕹࠊࡳࢁࡦᖹᕝࠊኴ㑻Ⰻ┿ድۑ ⪽�

�0DNL�7$525$��+LURPL�+,5$.$:$��.DKR�:$.$0$768��6DWRUX�1$.$=212ۑ
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ྂ௦ᅵჾ㸦⦖ᩥࠊᘺ⏕ᅵჾࠊᅵᖌჾࠊᇰ㍯㸧ࡢ⏘ᆅၥ㢟࡟㛵ࡿࡍᇶ♏◊✲�

)XQGDPHQWDO�VWXGLHV�RQ�WKH�SURYHQDQFH�SUREOHPV�RI�DQFLHQW�SRWWHU\��-RPRQ��<D\RL��+DML�ZDUH��DQG�

KDQLZD��

�ᮌ≟ࠊ㎷฼୍୕ۑ ດࠊ୰ᅬ� ⪽�

�7RVKLND]X�0,768-,��7VXWRPX�,18.,��6DWRUX�1$.$=212ۑ
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ᆅᇦᕪࡢཎᅉࡣఱ࠿㸽㸦ⰼᓵᒾ㢮ࡢศᯒ໬Ꮫⓗ◊✲㸧�

:KDW�LV�WKH�RULJLQ�RI�UHJLRQDO�GLIIHUHQFHV�LQ�WKH�FKHPLFDO�FKDUDFWHULVWLFV�RI�6XH�ZDUH�IURP�NLOQ�

VLWHV"��$QDO\WLFDO�VWXGLHV�RI�JUDQLWLF�URFNV��

�୰ᅬࠊ㎷฼୍୕ۑ ⪽�

�7RVKLND]X�0,768-,��6DWRUX�1$.$=212ۑ
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ᅵჾࡿࡅ࠾࡟ಶேᵝᘧ̿ࡢࡑ⪃ྂᏛⓗゎ㔘ࡿࡄࡵࢆ෌᳨ウ̿�

3RWWHUVʼ� ,QGLYLGXDO� 6W\OHV�� 5H�([DPLQDWLRQ� RI� WKH� 7UDGLWLRQDO� ,QWHUSUHWDWLRQV� LQ� 3RWWHU\�

$UFKDHRORJ\�

�୰ᅬࠊኴ㑻Ⰻ┿ድࠊࡳࢁࡦᖹᕝۑ ⪽�

�LURPL�+,5$.$:$��0DNL�7$525$��6DWRUX�1$.$=212+ۑ
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᭷ᶵ㉁ᩥ໬㈈ࡢ⤒ᖺຎ໬≧ែࡢᣦᶆ໬࡟㛵ࡿࡍ◊✲���

5HVHDUFK�RQ�LQGH[LQJ�RI�DJHG�GHWHULRUDWLRQ�VWDWH�RI�RUJDQLF�FXOWXUDO�SURSHUWLHV���

۵బࠎᮌⰋᏊࠊబࠎᮌ೺� � � � � � � � � � �

۵<RVKLNR�6$6$.,��.HQ�6$6$.,�
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�ಖᏑ�㸦Ϩ㸧ࡢ≀ỿἐ⯪ฟᅵ㑇ࣥࣜࢫ࣭࣒ࣀࣃᅜ࢖ࢱ

&RQVHUYDWLRQ�RI�DUWLIDFWV�IURP�3KDQRP�6XULQ�6KLSZUHFN��7KDLODQG�㸦Ϩ㸧�

�ᖾྖ⸩ఀࠊ࣮࣏ࣝࣁ࣐ࢿࢧࠊ࣮ࣥ࢝ࣖࣃࢺࢵࣆࢯࠊ⏕௒ὠ⠇ۑ

�6HWVXR�,0$=8��6RSLW�3DQ\DNKDQ��6DQHK�0DKDSKRO��.RML�,72ۑ
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; ⥺ &7 ࡢウ�ᗒᐥ㖭኱ย᳨ࡿࡍ㛵࡟᪉ࡾ࠶ࡢᵓ㐀ᢏἲゎᯒࡓࡳࡽ࠿ᙳ㡪ࡢ࡬ീ⏬ࡿࡍ㉳ᅉ࡟ᛶ≉ࡢ ; ⥺ &7

ㄪᰝࢆ஦౛࡚ࡋ࡜��

6WXG\�RI�WKH�ZD\�RI�VWUXFWXUDO�WHFKQLTXH�DQDO\VLV�IURP�WKH�LQIOXHQFH�RQ�WKH�LPDJH�FDXVHG�E\�WKH�

FKDUDFWHULVWLFV�RI�;�UD\�&7�

۵ຍ⸨࿴ṓࠊᑠᯘ� ၨࠊẚబ㝧୍㑻�

۵ND]XWRVKL�.$72��$NLUD�.2%$<$6+,��<RLFKLUR�+,6$�
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ඖ⏫▼௖ࡿࡅ࠾࡟ሷ㢮㢼໬ᢚไ࡟㛵ࡿࡍ◊✲�

̿⬺ሷᢏ⾡ࡢᐃ㔞ⓗホ౯ࢆ┠ⓗࡓࡋ࡜ᮦᩱෆỈศ࣭ሷ⛣ືࣔࡢࣝࢹẚ㍑̿�

6WXG\�RQ�VXSSUHVVLQJ�VDOW�GDPDJH�RI�WKH�%XGGKD�VWDWXH�FDUYHG�LQWR�WKH�FOLII�DW�0RWRPDFKL���&RPSDULVRQ�

RI� VDOW� DQG� PRLVWXUH� WUDQVIHU� PRGHOV� LQ� D� SRURXV� PDWHULDO� IRU� TXDQWLWDWLYH� HYDOXDWLRQ� RI�

GHVDOLQDWLRQ��

�⚟Ᏻࠊⲡ୍㑻㇂⬥ࠊᑠ᳚኱㍜ࠊ㧗ྲྀఙගۑ ຾ࠊ᱒ᒣிᏊࠊ㧘ጔὒᡂ�

�1REXPLWVX�7$.$725,��'DLVXNH�2*85$��6RLFKLUR�:$.,<$��0DVDUX�$%8.8��.\RNR�.,5,<$0$��<RKVHL�.2+'=80$ۑ
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᭷ᶵ㉁㑇≀ࡢ෌ಟ⌮࡜ �ḟඖࡓ࠸⏝ࢆࢱ࣮ࢹᏳᐃྎస〇̿఍ὠ኱ሯᒣྂቡฟᅵ㠋ࢆ஦౛࣮࡚ࡋ࡜�

6HFRQG�FRQVHUYDWLRQ�RI�RUJDQLF�UHOLFV�DQG�3URGXFWLRQ�RI�VXSSRUW�EDVH�XVLQJ�WKUHH�GLPHQVLRQDO�GLJLWDO�

GDWD̿&DVH�VWXG\�RI�<XJL�H[FDYDWHG�IURP�$L]X�2WVXND\DPD�WRPE̿�

�㧗ᶫࠊ஬༑ᔒ⣧୍ࠊᒸ⏣୍㑻ࠊᒣ⏣ဴஓࠊሯᮏᩄኵۑ �ᶓ㡲㈡೔㐩ࠊ‶

�7RVKLR�768.$0272��7HWVX\D�<$0$'$��,FKLUR�2.$'$��-XQLFKL�,*$5$6+,��,VDPX�7$.$+$6+,��7RPRPLFKLۑ

<2.268.$�
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㑇㊧ฟᅵ⦖ࡢಖᏑฎ⌮� � � � � � � 3UHVHUYDWLRQ�SURFHVVLQJ�RI�WKH�URSH�XQHDUWKHG�IURP�UHPDLQV�

�୰཭㈗ᜨ⏣ࠊ㔠ཎ⿱⨾Ꮚۑ

�$.XPLNR�.$1(+$5$��<XNLH�7$1$>ۑ
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ᶍᨃྂቡ᳨ࡽ࠿ウࡓࡋᇙⶶ⎔ቃୗࡿࡅ࠾࡟㑇≀ಖᏑ࡟㛵ࡿࡍ◊✲㸦ࡢࡑ �㸧�

� ᖺ㛫ࡢ ᐃ⤖ᯝࡿࡼ࡟▼ᐊෆ⎔ቃࡢᢕᥱ್ᩘ࡜ゎᯒࡿࡼ࡟▼ᐊෆ ‵ᗘࡢ෌⌧�

6WXG\�RQ�SUHVHUYDWLRQ�RI�EXULHG�FXOWXUDO�SURSHUWLHV�LQ�WKH�VWRQH�FKDPEHU�E\�PHDQV�RI�WKH�VLPXODWHG�

WXPXOXV�3DUW���8QGHUVWDQGLQJ�RI�WKH�HQYLURQPHQWV�LQ�WKH�VWRQH�FKDPEHU�PHDVXUHG�IRU���\HDUV�DQG�

UHSURGXFWLRQ�RI�LWV�K\JURWKHUPDO�HQYLURQPHQW�E\�QXPHULFDO�VLPXODWLRQ�

�ㅰۑ ⳹ᰤࠊᑠ᳚኱㍜ࠊ㧗ྲྀఙගࠊ㖝஭ಟ୍ࠊ⬥㇂ⲡ୍㑻ࠊᰗ⏣᫂㐍ࠊ㧘ጔὒᡂ�

��$',*XDURQJ�;,(��'DLVXNH�2*85$��1REXPLWVX�7$.$725,�6KXLFKL�+2.2,�6RLFKLUR�:$.,<$�$NLQREX�<$1$+ۑ

<RXVHL�.28=80$�
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Ṕྐⓗ↢⎰㐀ᘓ⠏≀ࡢሷ㢮㢼໬࡟㛵ࡿࡍ◊✲�㸫ᐊෆ⎔ቃㄪᩚࡢ࢞ࣥࣞࡀຎ໬࡟୚ࡿ࠼ᙳ㡪᳨ࡢウ㸫�

6WXG\�RQ�VDOW�ZHDWKHULQJ�RI�KLVWRULF�EULFN�EXLOGLQJ��,QGRRU�HQYLURQPHQW�FRQWURO�RQ�WKH�GHWHULRUDWLRQ�

RI�EULFN���

�Ỉ㇂ᝋᏊࠊすᮧዌ㤶ࠊᑠ᳚኱㍜ۑ

�,DLVXNH�2*85$��.DQDND�1,6+,085$��(WVXNR�0,=87$1'ۑ
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ከᒙ⁽ሬ⭷ࢆᑐ㇟ࡓࡋ࡜⣸እ⥺ຎ໬ࡉ῝ࡢ᪉ྥศᯒ�

'HSWK�SURILOLQJ�RI�GHWHULRUDWLRQ�GXH�WR�XOWUDYLROHW�FRQFHUQLQJ�PXOWL�OD\HU�ODFTXHU�ILOP�

�ᮏከ㈗அࠊ☻஬༑ᔒభۑ

�$'XPD�,*$5$6+,��7DND\XNL�+21>ۑ
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ᰁᩱ࡜㢦ᩱࡿࡼ࡟ࡏࢃྜࡳ⤌ࡢ⥳Ⰽ⁽ࡢస〇�

3URGXFWLRQ�RI�JUHHQ�ODFTXHU�E\�FRPELQDWLRQ�RI�G\H�DQG�SLJPHQW�

�ᐑ⭜ဴ㞝ࠊᮏከ㈗அࠊቑ⏣㝯அ௓ۑ

�,+XQRVXNH�0$68'$��7DND\XNL+21'$��7HWVXR�0,<$.26\5ۑ
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ዉⰋ⤮ᮏ࡛⏝ࡿ࠸࡚ࢀࡽ࠸㎮◁࡜㖄୹ࡢΰྜヨᩱࡢⰍ࡜㟁Ꮚ≧ែࡢ㛵ಀ�

5HODWLRQVKLS�EHWZHHQ�FRORU�DQG�HOHFWURQLF�VWDWH�IRU�PL[HG�VDPSOHV�RI�FLQQDEDU�DQG�UHG�OHDG�XVHG�

LQ�͆1DUD�HKRQ͇�

�ཎ⸩ۑ Ꮫࠊ�㧗ᶫ⍞⣖ࠊᮧᯘ� ౡ�

�,+0DQDEX�)8-,:$5$��0L]XNL7$.$+$6+,�<X�085$%$<$6ۑ
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ὠἼ⿕⅏ࡓࡋ෗┿ࡢࢺࣥࣜࣉ෌⏕࡚࠸ࡘ࡟�

5HVWRUDWLRQ�RI�7VXQDPL�GDPDJHG�3KRWRJUDSKLF�3ULQWV�

�ὸᕝᓫ඾ࠊ㈼㇂⇃ࠊⲨᮌ⮧⣖ࠊ⏨㉥἟ⱥࠊṊ⏣᫛Ꮚۑ

�$:$.NLNR�7$.('$��+LGHR�$.$180$�7RPLQRUL�$5$.,�0DVDUX�.80$*$,��7DNDQRUL�$6$$ۑ
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᱂ᇵస≀ࡢ≉ᐃࡢࡵࡓࡢస≀⑞㊧᳨ࡢฟ࡜኱᰿ࡢᨺ⨨ᐇ㦂᳨ࡿࡼ࡟ド�

7UDFLQJ�DQG�,GHQWLI\LQJ�$UFKDHRORJLFDO�&URS�3ODQWV�IURP�WKH�6FRSH�RI�%XULDO�([SHULPHQWV�RI�-DSDQHVH�

5DGLVK�

�ῧ⏣㞝஧ࠊ῰㇂⥤Ꮚࠊ㟷㔝཭ဢۑ � � � � � � � � � �$')7RPR\D�$212��$\DNR�6+,%87$1,��<XML�62ۑ
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⦖⣠ᅵჾ௜╔Ⅳ໬≀ྠࡢ఩యศᯒ᳨ࡢウ㸫⦖⣠๓ᮇࡿࡅ࠾࡟ &� �ᛶ㸫⬟ྍࡢㄪ⌮⑞㊧ࡢ≀᳜

&KDUDFWHUL]DWLRQ�RI�&KDUUHG�0DWHULDOV�RQ�3RVWVKHUGV�E\�0HDQV�RI�6WDEOH�,VRWRSH�$QDO\VLV�

�ᑠᯘㅬ୍ۑ

�,+NHQLFKL�.2%$<$6ۑ

3�����

�' �㸫ࡽ࠿஦౛ࡢ☃ド㸫㧗▱┴ᆅ㟈ὠἼ᳨ࡢ࡚࠸ࡘ࡟Ꮠ᝟ሗྲྀᚓᩥࡢ☃ὠἼࡓࡋ⏝άࢆ࣮ࢼࣕ࢟ࢫ

$QDO\VLV�RI�WH[WXDO�LQIRUPDWLRQ�DFTXLUHG�WKURXJK�XWLOL]DWLRQ�RI�

$QDO\VLV�RI�WH[WXDO�LQIRUPDWLRQ�DFTXLUHG�WKURXJK�XWLOL]DWLRQ�RI�D��'�VFDQQHU�RQ�WVXQDPL�PRQXPHQWV��

&DVH�VWXG\�RQ�WKH�PRQXPHQWV�RI�HDUWKTXDNH�DQG�WVXQDPL�LQ�.RFKL�SUHIHFWXUH�

�ᮎ᳃ࠊᅬ⏣┤Ꮚࠊ᪥㧘┿࿃ࠊἙᮧ཭ెᏊۑ �ᒣᮏᙬ஀ࠊవㄒ⌔ᮍࠊ᪥ᑿ⣖ᬡࠊ⨾࿴㧘ᬛࠊ▱ᶫᮏἋࠊ⸄

��$.$'$:�XNDNR�.$:$085$��6KLQJR�+,'$.$��1DRNR�6212'$��.DRUX�68(025,��6DFKL�+$6+,0272��7RPRPL>ۑ

1RULDNL�+,2��7DPDPL�<2*2��$\DQR�<$0$0272�

3�����

➨㸦✲◊ࡓࡅྥ࡟ᐇ⏝໬ࡢ㑇ఏ᝟ሗᢳฟᡭἲࡿࡍෆᅾ࡟୰࣮ࣝࣃ࣭࢜ࢺࣥࣛࣉࢿ࢖ �ሗ㸧�

6WXG\�IRU�SUDFWLFDO�XVH�RI�WKH�WHFKQLTXH�RI�VDOYDJLQJ�WKH�JHQHWLF�LQIRUPDWLRQ�H[LVWLQJ�LQ�WKH�ULFH�

SK\WROLWK㸦Ϫ��

�Ᏹ⏣ὠᚭᮁࠊ୰ඞ඾⏣ۑ

�DWVXQRUL�7$1$.$��7HWVXUR�8'$768.ۑ

3�����

ᩘ್ไᚚษ๐ຍᕤࡿࡼ࡟ᮌ〇᙮้㑇≀ࡢ෌⌧࡟㛵ࡿࡍᇶ♏ⓗ◊✲�

)XQGDPHQWDO�VWXG\�RQ�UHVWRUDWLRQ�PHWKRG�RIVFXOSWXUHG�ZRRGHQ�UHOLFV�XVLQJ�QXPHULFDO�FRQWURO�PDFKLQLQJ�

�᳃ࠊᑠᕝᆂ஧ۑ ṇ࿴�

�,HLML�2*$:$��0DVDND]X�025.ۑ

3�����

୕ḟඖィ ࠕࡿࡼ࡟ሪࡢ᳃�༑୕㔜▼ሪࠖࡢㄪᰝ�

5HVHDUFK�RQ��7RQRPRUL��WKLUWHHQ�VWRU\�VWRQH�SDJRGD��E\��'�PHDVXUHPHQW�

�㔠ཎṇ᫂ࠊబ㔝ᏹ୍㑻ۑ

�RLFKLUR�6$12��0DVDDNL�.$1(+$5$.ۑ

3�����

�ㄪᰝࡿࡍ㛵࡟⌮⟶ಖᏑࡢ⏬ቨࡿࡅ࠾࡟⩌㑇㊧ྂ⪄ࣥ࢞ࣂ࣭࣮࣐࣑ࣥࣕ

7KH�5HVHDUFK�RQ�&RQVHUYDWLRQ�DQG�0DQDJHPHQW�RI�0XUDO�3DLQWLQJV�LQ�%DJDQ�$UFKDHRORJLFDO�6LWH��0\DQPDU�

�๓ᕝెᩥࠊ⨾⏤㬠ཎۑ � � � � � � � � � � �$:$.)XPL�6+,*,+$5$��<RVKLIXPL�0$>ۑ

3�����

⣒ྑࡐ࡞ࠊࡣ᧍ࡾ㸦6Ꮠ᪉ྥ㸧࠿ࡢ࡞㸫⚟஭┴୍஌㇂ᮅ಴Ặ㑇㊧࡛ฟᅵࡓࡋ⣳⧊㈨ᩱࢆ஦౛࡚ࡋ࡜㸫�

:K\�DUH�WKUHDGV�VSXQ�LQ�WKH�6�GLUHFWLRQ"���$V�DQ�H[DPSOH�RI�ZHDYLQJ�DQG�VSLQQLQJ�DUWLIDFWV�IURP�

,FKLMRGDQL�$VDNXUD�)DPLO\�VLWH�LQ�)XNXL�SUHIHFWXUH�

�ᯇᮏὈ඾ࠊ㨶ὠ▱ඞࠊᮾᮧ⣧Ꮚۑ � � � � � �XQNR�+,*$6+,085$��7RPRNDWVX�82=8��<DVXQRUL�0$7680272-ۑ

3�����

ᆅ᪉⾜ᨻᩥࡿࡅ࠾࡟໬㈈ಖᏑ࡚࠸ࡘ࡟㸫ᆅᇦᩥ໬㈈ࡣㆤ࠿ࡢࡿࢀ㸽㸫�

/RFDO�FXOWXUDO�SUHVHUYDWLRQ�LQ�WKH�ORFDO�DGPLQLVWUDWLRQ�

�⛉�ዉⰋ኱Ꮫᩥ໬㈈Ꮫࠊ኱Ἑෆᬛஅࠊ�㛵᰿ಇ୍ࠊΎỈ᲍௦ۑ

�5L\R�6+,0,=8��6\XQLFK�6(.,1(��7RPR\XNL�2.28&+,��1DUD�8QLYHUVLW\FXOWXUDO�DVVHWV�VXEMHFWۑ

3�����

ዉⰋᕷෆฟᅵ⌸⌂ࡢຎ໬ㄪᰝ�

'HJUDGDWLRQLQYHVWLJDWLRQ�RI�DUFKDHRORJLFDODPEHU�LQ�1DUD�FLW\�

�⨾⏤Ᏻᮌۑ

�,.XPL�<$68>ۑ

3�����

57, �໬㈈ᙧ≧グ㘓ᩥࡓ࠸⏝ࢆ ḟඖィ୕࡜

5HFRUGLQJ�RI�FXOWXUDO�SURSHUWLHV�XVLQJ�57,�DQG��'�VFDQQLQJ�

�ᒸᮏ⠜ᚿۑ

�WVXVKL�2.$0272$ۑ

3�����

ᩥ໬᪋タᩥࡿࡅ࠾࡟໬㈈ᐖ⹸㜵㝖ࢆ┠ⓗࡢࣉࢵࣛࢺࢺ࢖ࣛࡓࡋ࡜᭷ຠᛶ࡚࠸ࡘ࡟�

㸫ࡢࢩ࣒ࢩࣈ࢜ࢶ࣓࢝ࣄගᛂ⟅ᛶࡽ࠿ぢ࡚㸫�

2Q�WKH�SRVVLELOLW\�E\�XVLQJOLJKW�WUDS�IRU�LQWHUJUDWHG�SHVW�PDQDJHPHQW�FRQWURO��$ERXW�OLJKW�UHDFWLRQV�

RI�$WWDJHQXV�MDSRQLFDV��

�ᒸኴ㑻∦ࠊᮌᮧᩥ㤶ۑ � � � � � � � � � �$.DND�.,085$��7DUR�.$7$2\$ۑ

3�����

�✲◊ࡿࡍ㛵࡟ὶ㏻࡜⏘⏕ࡢࢫࣛ࢞ࡿࡅ࠾࡟࢔ࢩࣝ࣌ᮅࢫࢿ࣓ࢣ࢔

,QYHVWLJDWLRQ�RISURGXFWLRQ�DQG�GLVWULEXWLRQ�RI�$FKDHPHQLG�JODVV�

�ᕝ⳥ࠊᅄゅ㝯஧ࠊ㜿㒊ၿஓࠊ೺ኴ㑻⏣ྜྷۑ ໷ࠊ୰஭� Ἠ�

�,$.HQWDUR�<26+,'$��<RVKLQDUL�$%(��5\XML�6+,.$.8��7DGDVKL�.,.8*$:$��,]XPL�1$.ۑ

3�����

ᅵჾ௜╔≀ࡓ࠸⏝ࢆ໭ᾏ㐨ࡿࡅ࠾࡟⥆⦖ᩥ᫬௦௨㝆ࡢ㣗ᛶศᯒ�

$QDO\]LQJ�IRRG�KDELWV�XVLQJ�FKDUUHG�UHPDLQV�RQ�SRWWHU\�DIWHU�WKH�(SL�-RPRQ�FXOWXUH�LQ�+RNNDLGR�

�ᯇᓮᾈஅࠊᮌಇᮁ⇃ࠊ㧗℩ඞ⠊ࠊᅧᮌ⏣኱ۑ

�,.$=DL�.81,.,7$��.DWVXQRUL�7$.$6(��7RVKLDNL�.80$.,��+LUR\XNL�0$768'ۑ
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3�����

⺯ග ;⥺ศᯒࡓ࠸⏝ࢆ୰㏆ୡᴟᮾࣟࡿࡅ࠾࡟࢔ࢩ㑇㊧ฟᅵࡢࢬ࣮ࣅࢫࣛ࢞⪃ྂ໬Ꮫⓗ◊✲�

$UFKDHRPHWULFFKHPLFDO�VWXG\�RI�H[FDYDWHG�JODVV�EHDGV�LQ�PHGLHYDO�HDUO\PRGHUQ�SHULRGIURP�IDU�HDVW�

5XVVLD�XVLQJ�;�UD\�IOXRUHVFHQFHDQDO\VLV�

�୰஭ࠊ࠿࡝ࡲᮧ୵ࠊ௒஭⸛Ꮚࠊ୰ᮧ࿴அࠊ᪂஭ἋᏘۑ Ἠࠊ࢖ࢤࣝࢭ࣭ࣇ࢙ࢳࣉࣛࠊᑠᔱⰾᏕࠊ㉺⏣㈼୍

㑻ࠊ㧗ᶫ⨾㕥ࠊ⏣ᮧ᭸⨾࣒ࢩ࣐࢟ࠊ ࣮ࣜࣘࠊࣇࢥࢩࣝࢦ��9 ࣞࢩ࢓ࣦ��$࣮ࢲࣥࢧࢡࣞ࢔ࠊࣥࢳ࣮࢟ࢽ��*

࢞ࣝ࢜ࠊ࣮࢟ࢫࣇ �ᑠཱྀ㞞ྐࠊࢼࣅ࣮ࣗࢩ��$

�6DNL�$5$,��.D]X\XNL�1$.$085$��$LNR�,0$,��0DGRND�085$.86+,��,]XPL�1$.$,��6HUJH\�/$37())��<RVKLWDNDۑ

.RMLPD��.HQLFKLUR�.26+,'$��0LVX]X�7$.$+$6+,��7RPRPL�7$085$��0DNLVP�9DOHU\HYLFK�*256+.29��<XUL�

*HQQDG\HYLFK�1,.,7,1��$OHNVDQGU�$OHNVDQGURYLFK�9$6,/(96.,��2OJD�$OHNVHHYQD�6+8%,1$��0DVDVKL�2*8&+,�

3�����

㉥እ⥺⏬ീ࡜ᙬⰍᮦᩱࡢᡂศࡢ࡜ẚ㍑࡚࠸ࡘ࡟�

2Q�FRPSDULVRQ�EHWZHHQ�LQIUDUHG�LPDJH�DQG�FRPSRQHQWV�RI�FRORULQJ�PDWHULDO�

�㧘ᮌᩗᏊࠊ㮵㛫㔛ዉࠊ㔝㐍ୖࠊᒣ⣧Ꮚ⛅ۑ

�,*$.XQNR�$.,<$0$��6XVXPX�8(12��5LQD�6+,.$0$��.HLNR�7$-ۑ

3�����

ᖹᇛிฟᅵᮌ〇ேᙧ୍ྠࡢᮦ᳨ウ�

'HQGURFKURQRORJLFDO�UHVHDUFK�RQ�ZRRGHQ�KXPDQ�VKDSHG�HIILJ\�H[FDYDWHG�IURP�WKH�1DUD�&DSLWDO�6LWH�

�ᾆۑ ⵷Ꮚࠊᫍ㔝Ᏻ἞� � � � � � � � � � � �RNR�85$��<DVXKDUX�+26+,12>ۑ

3�����

ᇙⶶᩥ໬㈈ಟ᚟୍ࡢ஦౛㸫⚟ᒸᕷඖᒸ࣭᱓ཎ ���ḟㄪᰝฟᅵᮌ〇ᐜჾࡢḞᦆ⿵ሸࢆ୰ᚰ࡚ࡋ࡜㸫�

$�&DVH�RI�5HSDLU�$Q�$UFKHRORJLFDO�2EMHFWV�

�$ERXW�:RRGHQ�&RQWDLQHU�RI�([FDYDWHG�IURP�0RWRRND࣭.XZDEDUD���WK�6LWH�LQ�)XNXRND�&LW\���

�✑ᯇᅬ⳯ࠊẚబ㝧୍㑻ۑ � � � � � � � � � �RLFKLUR�+,6$��1DKR�0$768=212>ۑ

3�����

ᗒᐥ㖭኱ยࡢಖᏑฎ⌮㸫⚟ᒸᕷඖᒸ *���ྕቡฟᅵ㔠㇟ᔐ኱ยࡢࡑࡢᚋ㸫�

&RQVHUYDWLRQ�RI�D�VZRUG�ZLWK�DQ�LQVFULSWLRQ�RI�.R�,Q���$IWHU�WKDW�JROG�LQODLG�VZRUG�H[FDYDWHG�IURP�

0RWRRND�*��WK�WRPE���

�ゅᬛᕼୖࠊ✑ᯇᅬ⳯ࠊẚబ㝧୍㑻ۑ � � � � �RLFKLUR�+,6$��1DKR�0$768=212��7RPRNL�.$0,.$'2>ۑ

3�����

ዉⰋዪᏊ኱Ꮫᡤⶶṇ಴㝔ᶍ㐀ᐆ≀㯤㔠⍠⍵㕮⫼༑஧⛸㙾ࡢᮦᩱࡢࡑ࡜〇స⫼ᬒࡢ◊✲�

6WXG\�RQ�5HSURGXFWLRQ�RI�6KRVRLQ�LPSHULDO�WUHDVXUHV�2Q�WKH�IDEULFDWLRQ�WHFKQLTXH�RI�&ORLVRQQ«�

GHFRUDWLRQ�PHWDO�PLUURU�1DUD�:RPHQ̓V�8QLYHUVLW\�&ROOHFWLRQ��

�ᐑ㊰῟Ꮚࠊ஧ᐑಟ἞ࠊᒣ⏣༟ྖࠊ᪂චṓ㟹ࠊṊ⸨ኤె㔛ࠊභ㌴⨾ಖۑ

�,-$>,0LKR�08*8580$��<XNDUL�0872��7RVKL\DVX�6+,0(1��7DNDVKL�<$0$'$��6KXML�1,120,<$��$WVXNR�0ۑ

3�����

ᮅ㩭᫬௦ࡢࣝࢱ࣒ࣝࣔ࢖ࣛࡢᮦ㉁≉ᛶࡢศᯒ�

$QDO\VLV�RI�0DWHULDO�&KDUDFWHULVWLFV�RI�/LPH�0RUWDUVLQ�-RVHRQ�'\QDVW\�

�㔠ۑ ᜠ⥂ࠊᏳ� ௝ፑࠊጧ� ⣲ⱥ�

�*XQN\XQJ�.,0��6XQDK�$+1��6R\HRQJ�.$1)ۑ

3�����

㡲ᜨჾ❔ᗋ᩿㠃ࡢᒾ▼☢ẼᏛⓗ◊✲�

5RFN�PDJQHWLF�VWXG\�RQ�EDNHG�IORRU�RI�6XH�ZDUH�NLOQ�

�ᒣ၏㐩␊ۑ � � � � � � � � � �7DGDKLUR�+$7$.(<$0$ۑ

3�����

�ウ᳨ࡢࢱ࣮ࢹ ẚ㍑㸫⎰ᙜ୕ḟඖィࡢࠖ⎰➰␗ࠕ࡜ࠖ⎰➰ྠࠕ

([DPLQLQJ�WKH�,GHQWLILFDWLRQ�RI�WKH�0ROGV�LQ�1DUD�3HULRG�8VLQJ��'�0HDVXUHPHQW�

�ᯘࠊ୰ᮧளᕼᏊۑ ṇ᠇� � � � � � � � � � �,+NLNR�1$.$085$��0DVDQRUL�+$<$6$ۑ

3�����

✄సᩥ໬ᐃ╔᫬ᮇࡢ㣗⏕άࢆඵ᪥ᕷᆅ᪉㑇㊧ฟᅵㄪ⌮⏝ᅵჾࡢṧ␃᭷ᶵ≀ศᯒ᳨ࡽ࠿ウࡿࡍ�

$�GLHWDU\�VWXG\�RI�WKH�SHULRG�GXULQJ�HVWDEOLVKPHQW�RI�ULFH�FXOWLYDWLRQ�XVLQJ�RUJDQLF�UHVLGXH�DQDO\VLV�

RI�FRRNLQJ�FHUDPLFV�IURP�<RXNDLFKLMLNDWD�VLWH�

�ᐑ⏣ెᶞࠊୗ℈㈗Ꮚࠊ㑥ኵ⏣ྜྷࠊᐑෆಙ㞝ࠊᇼෆᬗᏊۑ

�NLNR�+25,8&+,��1REXR�0,<$8&+,��.XQLR�<26+,'$��7DNDNR�6+,02+$0$��<RVKLNL�0,<$7$$ۑ

3�����

⿦㣭ྂቡࡢ▼ᐊ⎔ቃ࡜බ㛤᫬ᮇ࡚࠸ࡘ࡟Ϫ�

7KH�HQYLURQPHQW�RI�WKH�VWRQH�FKDPEHU�LQ�'HFRUDWHG�7XPXOXV�RI�SXEOLF�WLPH��Ϫ�

�⨾▱ᆏཱྀᆂኴ㑻䚸⳥ᕝۑ � � � � � � � � �$:$.HLWDUR�6$.$*8&+,�7RPRPL�.,.8.ۑ

3�����

ᆺࢫ࣮࢛࢝ࣇࣟࢡ࢖࣐ ;�⥺ �࡚࠸ࡘ࡟ᒎ㛤ࡢ௒ᚋ࡜ᑟධࡢ࣒ࢸࢫࢩ�7&

7KH�LQWURGXFWLRQ�DQG�WKH�IXWXUH�GHYHORSPHQW�RI�WKH�0LFUR�IRFXV�;�UD\�&RPSXWHG�7RPRJUDSK\�6\VWHP�

۵ᑿᓮ� ㄔึࠊᮧṊᐶ� � � � � � � � � � � � ۵0DNRWR�2=$.,��7DNHKLUR�+$768085$�

3�����

ᚤ⣽⑞㊧ࡢ㈨ᩱ໬㸸6I0�096 �ど໬ྍࡓ࠸⏝ࢆᗘྜᡂ῝࡜

'RFXPHQWDWLRQ�RI�VPDOO�WUDFH�XVLQJ�6I0�096�DQG�)RFXV�6WDFNLQJ�

�ᒣཱྀḢᚿۑ � � � � � � � � � �,+&LURVKL�<$0$*8+ۑ

3�����

⩌㤿┴῰ᕝᕷ㔠஭ᮾ⿬㑇㊧ฟᅵ⏥ැ㢮ࡢಖᏑฎ⌮࡜Ᏻᐃྎ〇స�

7KH�FRQVHUYDWLRQ�DQG�WKH�VWDQG�SURGXFWLRQ�IRU�DQ�H[FDYDWHG�ODPHOODU�DUPRU�IURP�WKH�.DQDL�+LJDVKLXUD�

VLWH�LQ�6KLEXNDZD�&LW\��*XQPD�3UHIHFWXUH�

�ᯇ஭⩏᫛ࠊᒸ⏣୍㑻ࠊᑽᏊዉ⨾ᯞࠊᑿᓮㄔࠊᮧṊᐶึۑ

�,7DNHKLUR�+$768085$��0DNRWR�2=$.,��1DPLH�$0$.2��,FKLUR�2.$'$��<RVKLDNL�0$768ۑ
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6/$0 ᢏ⾡ࡓ࠸⏝ࢆ᳃ᯘෆ㑇ᵓࡢ㎿㏿࡞ィ �

5DSLG�PHDVXUHPHQW�RI�DUFKDHRORJLFDO�VLWHV�LQ�IRUHVW�XVLQJ�6/$0�WHFKQRORJ\�

�㔠⏣᫂኱ۑ � � � � � � � � � � �$')NLKLUR�.$1$ۑ

3�����

ᮏᕞࡽ࠿ฟᅵࡓࡋ⦖ᩥ᫬௦ே㦵ࡢᏳᐃྠ఩యศᯒࡿࡼ࡟㣗ᛶゎᯒ�

'LHWDU\�UHFRQVWUXFWLRQ�RQ�KXPDQ�VNHOHWDO�UHPDLQV�IURP�+RQVKX�RI�WKH�-RPRQ�SHULRG�XVLQJ�VWDEOH�LVRWRSH�

DQDO\VLV�

�᪥ୗ᐀୍㑻ۑ � � � � � � � � � �$.6RLFKLUR�.86$ۑ

3�����

ኳ㔝ᒣ㔠๛ᑎᮌ〇ᑠ஬㍯ሪࡢ㹖⥺㹁㹒ㄪᰝ�

;�UD\�&RPSXWHG�7RPRJUDSK\�VXUYH\�RI�ZRRGHQ�VPDOO�SDJRGDV�FDOOHG�JRULQWR�RZQHG�E\�$PDQRVDQ��0W��$PDQR��

.RQJRML�7HPSOH��.DZDFKLQDJDQR�&LW\��2VDND��

�୕⪓ᕝᮏࠊ୍┿ᕝ⊂ࠊᮧṊᐶึۑ

�7DNHKLUR�+$768085$��6KLQLFKL�6$*$:$��.R]R�.$:$0272ۑ

3�����

኱ᮌᡞ㑇㊧ࡽ࠿ฟᅵࡓࡋ⧄⥔〇ရࡢ⛉Ꮫศᯒ�
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