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ࠗᡬᎷ੷ߘ᱐ަߥ߳ߐ௾ߺᔽᇟࠞᤇޥࠋᣀߘᕏ߫߶ࡩ࠽ߐ

ަߥᝪ໻߳ߘ࿺ߙᏫޥࡽࡱࡁࢆ࠻ࡕ࡯

ᜢൽୢᑄࡡ࠮ࡉ

௽᪏ᢲᇩࡡ࠮ࡉ

௽᪏ᢲᇩ
ᦑᩞस಴߳ߛ߽ࠟ߫ࠗࠛᬶ߷੖ลߺ᪫ߺࡽࡩ࡛ࢆࡓ
सᩐ߷ฌߺᓯᗻޥࠖࠔ߷ߐᩑߺ᪅੎࿠ߣᙗࠖᨤަߥ
ᯑᩞߺߟަߥࠊߣस಴ࠗࠐ߻ᇟᬶߴᩁࡩ࡛ࢆࡓޥߣ
ࠐሢພᆞ᭝ަߥࠊߐᣈ߲ࠛ࠘ߴࢆࡉࢆࡧࡃࡽࡳࡒࡽ
఺ઉ๎߶ߵ఺ᅛ߶ᡠઉ߲ߣߴࢆࡉ࠹ࠫ࡟ߺฌᯑࠞࣂ
ަߥस಴߳ᩞࠗߔ

ᑧᑉߺᩐ໤߷ଇ߲߯ߗาᢲ߶ࠞࡽࡱࡁࢆࡣࡋ࡬ᜢᑄᑉ߷ພ

᥁ߣགᘏަߥࠊߙ߳ߘߴߟࠗߥᜢੈߺພᢵࠞആ᪩ޥߣᚗߔ

ࠞਇॉᑉ߶ᡠઉ߷ᔚߥᛡ੷߷ᬪࡓࢆ࡞ࡃަߥࠊߐ߲ߝຢߺ

ଇুࠗߥৰৢࠞࠬࡑ࠮ࠬ߶ॉᑉࣕޥߣߴมພࠞ࠹ࢆࡹࠗߎ

ަߥࠊࠖߎߘ

ᩞस಴ߴᯕᑧߴᤆဖ ࡡ࠮ࡉ ᅅᢲߺࡡ࠮ࡉ

678'< ຃௽ࠞብߛᎺᣄࠍ߫ࠗߥ߷ᄥ჈ᗽႢߺᣄᤆࠐ
ަߒࠓߣࠊߣࡒࡍࡡࡽ࠮ߛߣᆭࠞߵ߶ࡪࡳ࠽

:25. ࿹߫߶ᑄᢵࠐ਑᣽᥁߳ߵ߶ࡽࡤ߷ࠍ߫ߺᣔߣ
ަߒࠓߣࠊߣࡒࡍࡡࡒ࠰ࠬࠕߘ߶

:25.
ผ઴ߺࡂࢆࡤᄥ჈ᗽႢࠞᢵ߶ࠕߘ᣶෿ࠗߥ
ᜢੈࠞޤޤޤ߷ࡡ࠮ࡉߺৼ߲࠘ަߒࠓߣࠊࠋ

*HQHWLF
7HVWLQJ

ྜଵ଼ૺ

߷࠹ࢆࡨޱ.25:ްߴ࠹ࢆࡨޱ>'678ް
ሢᑧࠞࡒࡽ࠮ࡧ߲ߣ༟߲ߔߡᤇࠋᩄަߒࠓߣࠊߙߐ߲ࠍ

����5(68PHB*HQHWLF�7HVWLQJB$QDO\VLV�5HVXOWB����B'1$�)$&725�,1&��

ᅩᣔੑࡡ࠮ࡉ߶ᅛީޥࠕߗߐᩑߺ᪅੎ߺस಴ᩞߺᑊᅛޥ߻ᄥ჈ᗽႢ߳ߺߟᡬᣔᴪࡡ࠮ࡉ

᭷߫ߣᐈᤁࠞᄥᗫߺस಴ᩞ߳ߵ߶ၜᖧࠐस಴௘ᴪ:HEᩞ���ަߥࠊࠖߖ߲ߐᯓ߲ߧߡࠞ

߲ߧߡଃᔙࠞᄥ჈ᗽႢ߷ख़Ꮿࠗߙᓆ᣽߳ߘ᣷ᗯ຃௽ߺߵ߶᪅੎ࠐᅅᐈߺ෿᣶ᩞस಴ޥ߷

ᯓަߥࠊࠖߖ߲ߐᄥ჈ᗽႢ߷ᡬᣔްޥࠗߐ߲࠘ߡ$$௘ޱᕵࠐࡒࡍࡣࠫ࡟ࡵࠬߺ࿠ಷޥ߻

ᄥ჈ࠞ૤߫࠘ࠕߝ࿺ᩞߺस಴௘ߺᑄᎷᗽႢࠞᡬަߥࠊߐ߲ߣ



ᙉᗯࡡ࠮ࡉ

ቼଭࡡ࠮ࡉ

ᜢൽ࣏ะࡡ࠮ࡉ

ᇟག߭ࠞ൸૷ᩞࠗߥस಴

ඪᔀຢࠞᩞࠗߔࣂस಴
ᩞस಴ଃᴪ��+77

ऎᔧ߷఺ߺᆡ൴ࠐᖬஷޥߛᇓ᧰ᑉ఺ߘሗ᪫ੈߺࡽࡕࡒࡷࡅ

ޥߛߥࠐߤඪᔀຢࠞຢަߥࠊࠖߎߘଇুߐߛ߷ࠋឦ߭᨝ߐ

߷ᨲ఑ࠐࡵࡠࡳࡒަߥस಴௘߳ᩞߐߣࠕߦࠍ߻߷ऎࠬࡂࠬ

෶ࡠ࠭ࡐࡂࡧߐऎᬲ߳ަߥ

ᮇ࣏੷
ᓯᗻसᩐ።ᦑ᧩ઠ᪐ᗩ߳ަߥ᛭ߺ຃௽ਸᎺᨽලᯯߴ
ឩ߷ᬶᩁ๊ޥࠖߖ߲ߣᚗࡓࢆ࡞ࡃ߷ฌᯑࡓަߥࠊߣ
ࠐߵ߶ࡽࡴ࡟ࡗ࡞࠲ࡵࡘޥࡽࡴ࡟ࡗ࡞࠲ޥࡽࡩ࡛ࢆ
ࠗᇟᕵ߷ᬶ७ࠗߥ᛭਌።ᦑࠞੈᣄࠗߥ᪐ᗩ߳ަߥ

ᩞस಴ଃᴪ&207

ᮇ࣏੷ࠞ൸૷ߘࡽࡩ࡛ࢆࡓࠗߥ᛭਌߳ੈᣄߐߛ߷࠘ߡግޥ

ᮇ࣏੷ߘ᱐ޥߛ።ࣳࠞᚗޥߔພᆢࠐሶ੷ࠞᦥߘߴߟߥߟม

ພ߳ަߥඖ߷ഋߣᘟ෵ᇟଣ߳གᘏᑉ߷ࠞࡃࡶࡒࡃ༛ߥࠐߔ

ަߥࠊࠖߎߘଇুߐ

᛭਌ࡽࡩ࡛ࢆࡓߺዟලߘᅩኗᑉ߳ޥᇟག߭ߘࡃࡽࡳ࡚ߺᝌ

ߐᣄ੷ࠞག߲߯ੈࡃࡶࡒࡃޥᇟࠗࠐߴೋ೔ᑉ߶ᮇ࣏੷ޥߛ

߷ऎᬲ੷ߐ᱐ޥ߼࠘ߙ߳ߘሗੈࡽࡩ࡛ࢆࡓߛࠔ઀Ꭳަߥࠊ

ᙊޥࠖߘऎࠞ࿉ࠗߔ᥵᪩߶ฏயࠖࠞጮަߥࠊߧ

᛭਌ੈߘࡽࡩ࡛ࢆࡓᣄࣼޥߛߥࠐ࠘ߡᗯ߶ࠞߴߟᇟ߷ߣ߶
ᕀ߷ߦ౅࿙ࠞ๛࠘ޥߛ᱐ߘᣄ੷ੈࡃࡶࡒࡃަߥ߳ࡡ࠮ࡉߐ
ᮇ࣏੷ߛߛ߷ߙᦥߘᇟࠗࠐޥߣߗߣަߥ߳ࡡ࠮ࡉࠗࠍᩄߙ
ަߥࠊࠖߎߘଇুߐߛ߷ߣགᘏࠎ

๻ᢼࡡ࠮ࡉ

ᅄᢼࡡ࠮ࡉ

ឦ߭᨝ߡߥࠐࠋ
᪩ᢲ߶᛭਌߷ࠍ߫ࠗߥᇟੈࠞᤌᖐߒߐߴࡽࡕࡒࡷࡅ
።ᦑߺࠖࠛᬶߺߴብߐᓯᗻ߽߫ࠟߛᦑᩞस಴߳ަߥ
ࡕࡒࡷࡅ߻77+��ޥࠖߎ߳ߴߟߺࡽࡕࡒࡷࡅ߻ߴ7+��
᱐ߘඪᔀຢަߥࠊࠖ߶߷ᐈᤁߺࢆࡉࢆࡧࡃࡽࡳࡒࡽ
ߘߴߟߐ᱐߲ߣᇓढ़ߘሗੈߺࡽࡕࡒࡷࡅߎ߻߷ऎߐ
௽ଜަߥࠊߐ߲࠘ߡ

ࡉࡽ࡫߶ऎ߷ਈ௘ᑉࠬࡂࠬޥߐ߶ഋߘሗ᪫ੈߺࡽࡕࡒࡷࡅ

ߐߥࠐࠋឦ߭᨝߲ࠅऎᔧ߷ᇓߺᆡ൴ࠐᖬஷަߥ߳ࡡ࠮ࡉࡵ

ুଇޥੈߺߩަߥࠊࠖߎߘऎߺᇟག߭߷਄ຢߣ೨ࠖቪࠗߔ

ᗩᰌަߥࠊࠖߎߘ

ຢ຃ࠞᤌᖐᩞࠗߥस಴
ᩞस಴ଃᴪ0$2$

ຢ຃ߺཌ࠘඙ߺࡽࡩ࡛ࢆࡓޥߛߙాߘ᱐ࠗࠐߘߡᇟࠕࠌߺ

ࠞᏫߐߥࠐߤ፥๎ࠞག߲߯ޥ߻࠘ߟަߥࠊߐ੯ᨾ๎ߘ᱐ߐ

ަߥࠊߣພଣࠞߴߟߐߣᮓߘࡵࢆࡷࡒࡽ࠽ߺຢ຃ޥߘ

࿏ྡ๎ࠐᡧઉ๎ߘ
᱐ࡡ࠮ࡉߐߥࠐࠖࠊ

ᆭඖᖑழ߳ຢ຃ߺཌ
࠘඙ࡡ࠮ࡉߐߙాߘ

ࡃࡽࡳ࡚ࡵࡉࡽ࡫
࡜ޥࡽࡴࡔࡶࡓࠬޥࡽࡴࡔࡶࡓࠬࡵࡘޥࡽࡕࡒࡷࡅ
ᓯᗻसᩐ።ࡽࡩࠬࡘ࡬ߺߵ߶ࡽࡩ࡛ࢆࡓޥࡽࡩࡉࡃ
ᦑߺ᪒ઠࠞ८ᩄࠗߧߡ᪐ᗩ߳ࡶࡓࠬࡵࡘ߷ࣕޥࠖߎ
ฏ੮ࠞགࠗߥᤌ࿢ࠞࡃࡽࡳ࡚ߺࡽࡕࡒࡷࡅߴࡽࡴࡔ
ަߥस಴߳ᩞࠗߐ߲߯

᱐ߐᡧઉ๎ߴ࿏ྡ๎ࠞ፥ฬޥ߻࠘ߟަߥࠊߣߴဇඖᏫሶ߷

ߘߴߟࠗߘ߶߰߷ᡧઉᑉ߶ᡠઉࠐళઠߺᨽ߶ຢ຃ํ߲ߐߖ

ަߥࠊࠖߎ

ࠕߦࠍ߷ࠎ߲ߴ߻߷ऎࠬࡂࠬޥߛ఺ߘሗ᪫ੈߺࡽࡕࡒࡷࡅ

ࠖߎߘଇুߐߥࠐߤຢࠞߧᅄᢼᑉ߳ඪަߥस಴௘߳ᩞߐߣ

ߥࠊߣߛဖࠗࠎଠழޥ߻ლ๎߶࡟ࡉᇟᦑ߳ߐဖࠗަߥࠊ

ަߥࠊࠖߎߘଇুߐ߶ഋ߻๻ᢼᑉ߶਄ຢ੷ޥߘ

���

ຢ຃ߺཌ࠘඙ߴགᘏ๎ࠗߐ߲࠘ૣߘࡃࡽࡳ࡚ߺ፥๎ࠞག߯

ߴߟࠗߐ߲ߔೋ೔๎ࠞਉ߹সߴ๎᧨Ⴗޥ߻࠘ߟަߥࠊߐ߲

ࠞພଣަߥࠊߣ

ຢ຃ߺ੖ล੷ߘ
᱐ࡡ࠮ࡉߐ

ຢ຃ᑉ߷ೋ೔ࠗࠐޥࠖߖ߲ߣᇟߺགᘏ๎ࡃޥߘߥࠊࠖߎߘ

߶ᬪၯᑉޥ߻࠘ߟަߥࠊࠖߎߘ૳ᛡ๎ߐ෴߲ߣ೼߷ࡃࡶࡒ

ᣌᏸࠐགᘏᑉ߶ሶઉ߷ޥߘߥࠊߐ߲ߣᩘ߻᱐ࡃࡶࡒࡃ፯ሓ

ަߥาᢲ߳ߘሢພ߻߳

�ຢ຃ᑉ߬ޥߘ
ߘགᘏ๎ߺᇟࠗࠐ
ၯท߳ࡡ࠮ࡉࠗߙ

ຢ຃ߺཌ࠘඙ߺࡽࡩ࡛ࢆࡓޥߛߙాߘ᱐ࠗࠐߘߡᇟࠕࠌߺ

ࠞᏫߐߥࠐߤ፥๎ࠞག߲߯ޥ߻࠘ߟަߥࠊߐ੯ᨾ๎ߘ᱐ߐ

ަߥࠊߣພଣࠞߴߟߐߣᮓߘࡵࢆࡷࡒࡽ࠽ߺຢ຃ޥߘ

ߺ࠘ߪ࠘ߩ
࣏ᬲࡡ࠮ࡉ
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ن؝

٣ف٨ل

ز؟ٗ

فً

ءى؟٠ر؟٠ذ٦؝ئ

ዖ㬧㵻

ఌ௭ޥ߻�ၵੈߺ಴ߺᬄߺᬲ߷ࠟ࣌߳ࠬࡤ

ޥ߲ߐ߳

ૌज़�୔୹୽஥⁅$⁆

ૌज़�୳஑஥⁅7⁆

ૌज़�ୢ୔୽஥⁅*⁆

ૌज़�୩୺୩஥⁅&⁆

ࠖ߶߷ࠬࡤߴᵋ7ᵍ߻ᵋ$ᵍަߥࠊࠖߎߘ

ᵋ*ᵍ߻ᵋ&ᵍࠬࡤߴ߷߶߲߯໻ࠞᙊࠔߜ

ߺఌ௭߫ߣߒߟަߥࠊߐ߲߳ࠟ࣌ߣ߷ߒ

ަߥࠊߐߐߴᵋఌ௭೼ᵍࠞࠬࡤ

Ꮻߙ።ࠕߗᏫߙ።߷૤ߝᘎ࡚߫ߙ߲࠘ߘ

ߣ਄ᨺߘ።ߙᏫߺ߲ࠅߥޥ߻࠘ߩަࡽࡒ

߲ག߲߯1$'ࠗߐᴘࡦࡴࡁ࠷࠴ࡑი᪒ᴙߴ

ަߥࠊߐ߲ߣฏ੮ࠞႢ߫ߘ።ᦑߒߐ

Ꮻߺߩޥॉࠞॏ߯߫ࠖߺ።ߙᏫޥ߻߷1$'

຃௽ߺ߲ࠅߥ߶าᢲ߳ࢿࠗߙᏫߘ።ߙ

ᴘᩞस຃௽ᴙߘၜߙ᨝ޥ߲ߐ߲࠘ࠊᢻߗ

ަߥࠊߙߐ߲࠘ߘᘎߝ૤ߴࠄ಴ࠕ

ߺਏࢹ߲࠘ߗၜߘ࿨ಷ߳࿨ᕘߺࠟߡߛ߫

ၵ߷߶ࠗߴߺଂߒࠔߤ߷ᵋఌ௭ᵍߒߐߴ

።ᦑߘ࿨ಷߒࠔߺ߶৆࣌ߺߩޥ߲ߣࠞߙ

᨝ߙၜߘस຃௽ᩞ߷࣏ߺ1$'߲߯ࠔ߷࿺߿

࿨ಷᴘఌ௭ᴙߺߟަߥ߳ߺࠗߐ߲࠘ࠊ

ࠊࠖߎߗߣ�ᔧ᯲ߒߐߴޤ&ࢅ*ࢅ7ࢅ$ޥ߻

ᩑ߯࠘ߪ࠘ߩ߻࿺߿࣌ߺఌ௭ߺߟަࠟߧ

ࠗ࠘ࠕॏޥ߲߯ࠔ߷࿺߿࣌ߺߩޥ߲ߐ߲

።ᦑߺᔧ᯲ࠐॏࠗ࠘ࠕဨၯ߶ࠞߵᇸ߲ࠍ

ᢘᮍ߶Ꮻࠎ߷߶ࠟߟޥᗽႢߺߩަߥࠊߐ

ࠎަߥ߳ߺࠗߐ߲ߙ߳ߘߴߟ።ࠞॏࠗߙ

߳ߝสᏫ።߬ޥᄞ።ࠐઉ።ޥ߻1$'ࠟ࠙߭

ߐག߲߯ߘ።ߙᏫߺ߲ࠅߥߺࢿ௅Ꮈߛ߶

ަߥࠊ

����5(68PHB*HQHWLF�7HVWLQJB$QDO\VLV�5HVXOWB����B'1$�)$&725�,1&��
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૤ߝᘎࠗ࠘ߘ�ӯ࡚ࡽࡒӰ

678'<

ࠔ߫߯ߎࠋࠕߗߘᬄߐᗯᬪߺ�ၵޥ߻1$'

ߐ߲ߣคࠞࠗ࠘߼ଧߴӰࠟߧࠕӯࣴ᪩߶ߒ

ࡃࢆࡦࡴࡁ࠷࠴ࡑӯޥ߻࠘ߟަߥࠊ

ᴘᗍᴙӰޥӯࡽࡴ᪒Ӱࠗߐ߲ߙ߳ࠕߗᬪੈߐ

಴ߺᬄ߳ߺߟޥ�ၵߺᬲ߷ᵋఌ௭ᵍߒߐߴ

።ᦑަߥࠊߐ߳ࠟ࣌ߘ

ᤈߘࠎག߲߯ޥߘߥ1$߳'ࠗߐᏫߙ።߷ࠔ

߲߯ᩑަߥࠊࠖߎߘߐढ़߫ߣ߫ࠛޥ߼ߔ

߰ߦࡒࡍࡅ�࠘ߪ࠘ߩࠕߗᢻ࣋ޥ߻ࡒ࡜߭

૤ߝᘎࡒࡍࡅ�1$ࠞ'߬ߐག߲߯ࡅ�ޥࠖߖ

ߐ߳ࠟ࣌ߘఌ௭೼ߺᗜ��৘߻߷1$'ߺࡒࡍ

࿠ᑈ৘ࠕߗࢼ࿠ᑈ߲߯ࠔ߷።ߙᏫަߥࠊ

࣌ߺఌ௭ޥ߲ߐᩑ߲߯ߘ࿠ߺఌ௭೼߳ࠊ

ަߥᅛީ߳ࠎ࿺߿

ఌ௭߿࣌ߺ࿺ߘഋߣᩑޥ߳ߝ߬ߒᗸ૾ࠋ

።ߙᏫަߥࠊࠖ߶ߛ఺ࠎࡽࢆࡉ࡛ߺߧࠛ

࠘ߟޥ߲ߐᩑ߲߯ߘस຃௽ᩞߺ1$'߷ߴߠ

ࠞӯࡪࡘ࠼Ӱߴଧަߥࠊ߿

઼ᗢ߶Ꮻߘࡪࡘ࠼ߵࠇߺࠎߙഊߐߡ

ᗜ��৘ඦ੢ߺ૏౴ᑉ߶Ꮻନߗ߻ࡪࡘ࠼ߺ

߶ࠖഊߴ߫߯ߗߡᚗަߥࠊߐ߲࠘ࠕߔᩄ

ઠࠞᗻ߲ߙాߺࡪࡘ࠼ޥ߶Ꮻߙ።ߘᑅ௾

ߵࠇ።ߙᗢ߶Ꮻ઼ޥࠍ߫ߺߩަ߫ߣࠊߣ

ࠊߔᣈ߻ߴࠗߎ߷ଇুߐߡഊߘࡪࡘ࠼

ࠖࠔࡒ࡜ߘࡪࡘ࠼ߺࡃ࠰ࡨޥߣߗߣަߥ

ߘࡪࡘ࠼ߺࡴࡰޥࠖ߫߯ߗߙ࿠৘ాࠎ

����৘ఌ௭೼ߙాߘࡪࡘ࠼ޥߵ߶ࠗߎࠎ
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0$2$
��� %HDYHU�� .�� 0�� HW� DO�� ([SORULQJ� WKH
DVVRFLDWLRQ�EHWZHHQ�WKH���UHSHDW�DOOHOH�RI�WKH
0$2$� JHQH� SURPRWHU� SRO\PRUSKLVP� DQG
SV\FKRSDWKLF� SHUVRQDOLW\� WUDLWV�� DUUHVWV�
LQFDUFHUDWLRQ�� DQG� OLIHWLPH� DQWLVRFLDO
EHKDYLRU�� 3HUVRQDOLW\� DQG� ,QGLYLGXDO
'LIIHUHQFHVܫ�������������������
��� 'X�� /�� HW� DO�� +LJK� DFWLYLW\�UHODWHG� DOOHOH
RI�0$2�$�JHQH�DVVRFLDWHG�ZLWK�GHSUHVVHG�VXLFLGH
LQ�PDOHV��1HXURUHSRUW�����������ܫ����������
���'X��/���%DNLVK��'���5DYLQGUDQ��$��	�+UGLQD�
3�� '�� 0$2�$� JHQH� SRO\PRUSKLVPV� DUH� DVVRFLDWHG
ZLWK�PDMRU�GHSUHVVLRQ�DQG�VOHHS�GLVWXUEDQFH�LQ
PDOHV��1HXUR5HSRUW��������������������ܫ�
���)RUHUR�'��$GDQ�$�	�/RSH]�/HµQ�6��$VVRFLDWLRQ
%HWZHHQ� D� )XQFWLRQDO� 3RO\PRUSKLVP� LQ� WKH
0RQRDPLQH� 2[LGDVH� $� �0$2$�� *HQH� DQG� %RWK
(PRWLRQDO� &RSLQJ� 6W\OH� DQG� 1HXURWLFLVP�� 7KH
2SHQ�1HXURORJ\�-RXUQDO��������
���*XR��*���2X��;��0���5RHWWJHU��0��	�6KLK��-�
&�� 7KH� 9175� �� UHSHDW� LQ� 0$2$� DQG� GHOLQTXHQW
EHKDYLRU� LQ� DGROHVFHQFH� DQG� \RXQJ� DGXOWKRRG�
DVVRFLDWLRQV�DQG�0$2$�SURPRWHU�DFWLYLW\��(XU�-
+XP�*HQHWܫ�������������������
��� *XR�� *��� 5RHWWJHU�� 0�� (�� 	� &DL�� 7�� 7KH
,QWHJUDWLRQ� RI� *HQHWLF� 3URSHQVLWLHV� LQWR
6RFLDO�&RQWURO� 0RGHOV� RI� 'HOLQTXHQF\� DQG
9LROHQFH� DPRQJ� 0DOH� <RXWKV�� $P� 6RFLRO� 5HY� ���
�����������ܫ���
���/XQJ�)��7]HQJ�'6��0HL�)HQJ�+XDQJ�0)�DQG�0�
/HH�� $VVRFLDWLRQ� RI� WKH� 0$2$� SURPRWHU� X9175
SRO\PRUSKLVP� ZLWK� VXLFLGH� DWWHPSWV� LQ� SDWLHQWV
ZLWK� PDMRU� GHSUHVVLYH� GLVRUGHU�� %0&� 0HGLFDO
*HQHWLFV���������������������
��� 0DQXFN� 6�� )ORU\� -�� )HUUHOO� 5�� 0DQQ� -� 	
0XOGRRQ� 0�� $� UHJXODWRU\� SRO\PRUSKLVP� RI� WKH
PRQRDPLQH�R[LGDVH�$�JHQH�PD\�EH�DVVRFLDWHG�ZLWK
YDULDELOLW\� LQ� DJJUHVVLRQ�� LPSXOVLYLW\�� DQG
FHQWUDO� QHUYRXV� V\VWHP� VHURWRQHUJLF
UHVSRQVLYLW\�� 3V\FKLDWU\� 5HVHDUFK�� ���� �����
������
���5RVHQEHUJ�6��7HPSOHWRQ�$��3DXO�'��/DQFHW�)'�
%HFNPDQQ�-��6HOLJ�6��+DPHU�'�	�6NRUHFNL�.��7KH
DVVRFLDWLRQ� RI� '1$� VHTXHQFH� YDULDWLRQ� DW� WKH
0$2$� JHQHWLF� ORFXV� ZLWK� TXDQWLWDWLYH
EHKDYLRXUDO� WUDLWV� LQ� QRUPDO� PDOHV�� +XPDQ
*HQHWLFV����������������������
����6FKXO]H��7��*��HW�DO��$VVRFLDWLRQ�EHWZHHQ�D
IXQFWLRQDO� SRO\PRUSKLVP� LQ� WKH� PRQRDPLQH
R[LGDVH� $� JHQH� SURPRWHU� DQG� PDMRU� GHSUHVVLYH
GLVRUGHU��$P�-�0HG�*HQHW�������������ܫ������
���� 7VXFKLPLQH� 6�� <DVXL�)XUXNRUL� 1�� .DQHGD� $�
6DLWR� 0�� 1DNDJDPL� 7�� 6DWR� .� 	.DQHNR� 6�
$VVRFLDWLRQ� EHWZHHQ� PRQRDPLQH� R[LGDVH� $� �0$2$�
DQG�SHUVRQDOLW\�WUDLWV�LQ�-DSDQHVH�LQGLYLGXDOV�
3URJUHVV� LQ� 1HXUR�3V\FKRSKDUPDFRORJ\� DQG
%LRORJLFDO�3V\FKLDWU\�����������������������

0$2$
PRQRDPLQH�R[LGDVHVޤ$

61$3��
6\QDSWRVRPDO�DVVRFLDWHG�SURWHLQ���

61$3���UV�������
7KH� 61$3���� JHQH� LV� DVVRFLDWHG� ZLWK� FRJQLWLYH
DELOLW\��HYLGHQFH�IURP�D�IDPLO\�EDVHG�VWXG\�LQ
WZR�LQGHSHQGHQW�'XWFK�FRKRUWV�
*RVVR�0)��GH�*HXV�(-��YDQ�%HO]HQ�0-��3ROGHUPDQ
7-��+HXWLQN�3��%RRPVPD�',��3RVWKXPD�'�
0RO� 3V\FKLDWU\�� ����� 6HS��������������� (SXE
�����-XQ����

��+77
��+\GUR[\WU\SWDPLQH�7UDQVSRUWHU

�Û+77���+77/35�
$VVRFLDWLRQ� RI� DQ[LHW\�UHODWHG� WUDLWV� ZLWK� D
SRO\PRUSKLVP� LQ� WKH� VHURWRQLQ� WUDQVSRUWHU� JHQH
UHJXODWRU\�UHJLRQ�
.�3�/HVFK���'�%HQJHO��$�+HLOV��6�=�6DERO��%�'
*UHHQEHUJ��6�3HWUL��-�%HQMDPLQ��&�5�0¾OOHU��'�+
+DPHU��'�/�0XUSK\
6FLHQFH�������1RY����������������������
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� '$7�
GRSDPLQH�WUDQVSRUWHU��

'$7�
���+RX��4��)��	�/L��6��%��3RWHQWLDO�DVVRFLDWLRQ
RI�'5'��DQG�'$7��JHQHWLF�YDULDWLRQ�ZLWK�KHURLQ
GHSHQGHQFH�� 1HXURVFLHQFH� /HWWHUV� ����� ���ܫ���
�������
��� -DQVVHQV�� $�� HW� DO�� ([WHUQDOL]LQJ� 3UREOHP
%HKDYLRU� LQ� $GROHVFHQFH�� 'RSDPLQHUJLF� *HQHV� LQ
,QWHUDFWLRQ�ZLWK�3HHU�$FFHSWDQFH�DQG�5HMHFWLRQ�
-�<RXWK�$GROHVFHQFHܫ���������������������
��� /RKRII�� )�� :�� HW� DO�� $VVRFLDWLRQ� DQDO\VLV
EHWZHHQ� SRO\PRUSKLVPV� LQ� WKH� GRSDPLQH� '�
UHFHSWRU��'5'���DQG�GRSDPLQH�WUDQVSRUWHU��'$7��
JHQHV� ZLWK� FRFDLQH� GHSHQGHQFH�� 1HXURVFLHQFH
/HWWHUVܫ������������������
��� 9DQ� 'HU� =ZDOXZ�� &�� 6�� HW� DO�� 3RO\PRUSKLVPV
LQ� WKH� GRSDPLQH� WUDQVSRUWHU� JHQH� �� 6/&�$�� �
'$7�� �� DQG� DOFRKRO� GHSHQGHQFH� LQ� KXPDQV�� D
V\VWHPDWLF�UHYLHZ��3KDUPDFRJHQRPLFVܫ�����������
�������


