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�ᑠᯘㅬ୍ۑ

�,+NHQLFKL�.2%$<$6ۑ

3�����

�' �㸫ࡽࡢ☃ド㸫㧗▱┴ᆅ㟈ὠἼ᳨ࡢ࡚࠸ࡘᏐሗྲྀᚓᩥࡢ☃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��
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�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࡞ࠊࡣࡾ㸦6Ꮠ᪉ྥ㸧ࡢ࡞㸫⚟┴୍㇂ᮅẶ㑇㊧࡛ฟᅵࡓࡋ⣳⧊㈨ᩱࢆ࡚ࡋ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�

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

3�����

ᆅ᪉⾜ᨻᩥࡿࡅ࠾㈈ಖᏑ࡚࠸ࡘ㸫ᆅᇦᩥ㈈ࡣㆤࡢࡿࢀ㸽㸫�

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

�⛉�ዉⰋᏛᩥ㈈ᏛࠊἙෆᬛஅࠊ�㛵᰿ಇ୍ࠊΎỈ௦ۑ

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

3�����

ዉⰋᕷෆฟᅵ⌸⌂ࡢຎㄪᰝ�

'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┠ⓗࡢࣉࢵࣛࢺࢺࣛࡓࡋ᭷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ၿஓࠊኴ㑻⏣ྜྷۑ ࠊ୰� Ἠ�

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

3�����

ᅵჾ╔≀ࡓ࠸⏝ࢆᾏ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�

�୰ࠊࡲᮧ୵ࠊ⸛Ꮚࠊ୰ᮧஅࠊ᪂ἋᏘۑ Ἠࠊࢤࣝࢭ࣭ࣇ࢙ࢳࣉࣛࠊᑠᔱⰾᏕࠊ㉺⏣㈼୍

㑻ࠊ㧗ᶫ⨾㕥ࠊ⏣ᮧ᭸⨾࣒ࢩ࣐࢟ࠊ ࣮ࣜࣘࠊࣇࢥࢩࣝࢦ��9 ࣞࢩࣦ��$࣮ࢲࣥࢧࢡࣞࠊࣥࢳ࣮࢟ࢽ��*

࢞ࣝ࢜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⥺⏬ീᙬⰍᮦᩱࡢᡂศࡢẚ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㈈ಟ୍ࡢ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㇟ᔐยࡢࡑࡢᚋ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�����

ዉⰋዪᏊᏛᡤⶶṇ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㊰῟Ꮚࠊᐑಟࠊᒣ⏣༟ྖ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௦ࡢࣝࢱ࣒ࣝࣔࣛࡢᮦ㉁≉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⎰➰␗ࠕࠖ⎰➰ྠࠕ

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

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

3�����

✄సᩥᐃ╔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⎔ቃබ㛤ᮇ࡚࠸ࡘϪ�

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

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

3�����

ᆺࢫ࣮࢛࢝ࣇࣟࢡ࣐ ;�⥺ �࡚࠸ࡘᒎ㛤ࡢᚋᑟධࡢ࣒ࢸࢫࢩ�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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3�����

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�����

ᮏᕞࡽฟᅵࡓࡋ⦖ᩥ௦ே㦵ࡢᏳᐃྠయศᯒࡿࡼ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㊧ࡽฟᅵࡓࡋ⧄⥔〇ရࡢ⛉Ꮫศᯒ�

$QDO\VLV�RI�ILEHU�SURGXFWV�H[FDYDWHG�IURP�ĎNLGR�UXLQV�

�ᮏከ㈗அࠊ㜿㒊ⰾ㑻ࠊ⛥ཎ⏤Ᏹۑ

�$'XNL�+$5$���<RVKLUR�$%(��7DND\XNL�+21>ۑ

3�����

; ⥺ &7 �ゎᯒㄪᰝࡢⱟ้ࡓ࠸⏝ࢆࢼࣕ࢟ࢫ

6XUYH\�DQG�DQDO\VLV�RI�.RNXVR�XVLQJ�;�UD\�&7�VFDQQHU�

�㉥⏣ᫀۑ � � � � � � � � � �$'$.$�0DVDQRULۑ

3�����

⩌㤿┴㔠ᮾ㑇㊧ฟᅵே㦵Ᏻᐃྎ〇సሗ࿌��'�ィ ᢏ⾡ࡢᛂ⏝��

&DVH�5HSRUW�RQ�6WDELOL]HG�3ODWIRUP�IRU�+XPDQ�6NHOWDO�5HPDLQV�IURP�*XQPD�3UHIHFWXUH�.DQDLKLJDVKLXUD�

6LWH��$SSOLFDWLRQ�RI��'�0HDVXULQJ�7HFKQLTXH���

�㛵ࠊⰪཎᬡᙪࠊ㐨ᑎぬࠊᏊᑑᩥ⏣ࠊ▱ཎ㐨▼ۑ 㑥୍ࠊᯈᇉὈஅࠊ⯚ᶫிᏊࠊ⡿ඖྐ⧊�

�0LFKLWRPR�,6+,+$5$��7RVKLIXPL�7$*2��$NLKLNR�6+,%$+$5$��.DNX�'$,'2-,��.XQLLWL�6(.,��<DVX\XNLۑ

,7$*$.,��.\RNR�)81$+$6+,��6KLRUL�<21(0272�

3�����

�ᮌ㐀㔘㏑ዴ᮶୕ᆘീ�⛉Ꮫⓗㄪᰝ࣭ศᯒࡢዊᜠᑎࠊࣝ࢘ࢯ

$�6FLHQWLILF�$QDO\VLV�DQG�,QYHVWLJDWLRQ�RI�:RRGHQ�6HDWHG�6DN\DPXQL�%XGGKD�7ULDG�RI�%RQJHXQVD�7HPSOH��

6HRXO�

�XQJKDH�3$5.��-LQVHR�2+�-HRQJHXQ�2+��,QVHRQ�+ZDQJ�<HRQMX�6(2��6RRFKXO�.,0-ۑ
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3�����

⁽ჾᩥ㈈ࢆಖᏑࠊࡵࡓࡿࡍሬᩱศᯒ◊✲�

$QDO\VLV�RQ�9DUQLVKHV�IRU�&RQVHUYDWLRQ�RI�/DFTXHUZDUH�&XOWXUDO�+HULWDJH�

�))/�6RRFKXO�.,0��-DHZDQ�&+2,��8LFKHRQۑ

3�����

㟷㖡㑇≀ࡢ⾲㠃࡛ほᐹࡿࢀࡉ⭉㣗ࡢ≉ᛶ◊✲�

$�6WXG\�RQ�WKH�6XUIDFH�3URSHUWLHV�RI�([FDYDWHG�%URQ]H�$UWLIDFWV�

�ࢡࣃۑ �㉿ࠊࣥࣙࢠࢫ ༡ဴ�

�6X.\RXQJ�3$5.��1DP&KXO�&+2ۑ

3�����

୰ᅜ㒊ࡿࡅ࠾⌧௦ேⓗ⾜ືࡢฟ⌧�
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