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��� ࣑ࣞࣗࢩつᶍࡢ࡛

���ࠊࡋ⌧ᐇࢆࣥࣙࢩ࣮ ൌ ��⛬ᗘࣝࢺࢡ࣌ࢫ࡛ࡲ
�ࠋࡓࡋᐃ ࢆ㛫Ⓨᒎࡢ

」⣲࣮ࣛ࢝ࢫሙࢆ�߶ ൌ ࠊࡁࡓ࠸᭩�ఏ݁ߩ
ࠋࡿࡍᑐᛂߠᗘ⏤⮬ࡢ┦᪉ྥࡢࡑࡣሙࣥ࢜ࢩࢡ
ሻݔሺ߶ẖࣉࢵࢸࢫ㛫ྛࡣ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩ
ࡢࡿࢀࡽᚓࡀሗࡢ㛫㓄✵ࡢ㛫ᚤศࡢࡑ

ࠊࡋᵓᡂࢆ㔞ࡿࡍᙜ┦㛫ᚤศࡢߠࡽࡇࡑࠊ࡛
ࣝࢺࢡ࣌ࢫࡢࣥ࢜ࢩࢡࡽኚ࢚࣮ࣜࣇࡢࡑ

�ࠋࡿࡁ࡛ࡀࡇࡿࡍ⟭ィ࠺ࡼࡢ௨ୗࢆ

�݂ଶ ߲݇ߩ߲ ൌ ݇ଶ
ଷܮଶߨ� න݀ȳߨ� �ሶ෨ሺ݇ሻ�ଶߠ�

ඹືࡢࢫࢡࢵ࣎ࣥࣙࢩ࣮࣑ࣞࣗࢩࡣ�ଷܮࠊ࡛ࡇࡇ
ᗙᶆ⣔࡛ࡢయ✚݀ࠊȳ࢚࣮ࣜࣇࡣ�✵㛫ࡿࡅ࠾
❧యゅ✚ศࢆࣥࣙࢩ࣮࣑ࣞࣗࢩࠋࡍ⾲ࢆᐇ⾜ࡿࡍ

ẖࣉࢵࢸࢫ㛫࡞㐺ᙜ࡚ࡗࡼࡁ⥆ᡭࡢグୖ

�ḟඖ㓄ࠊࢀࡉ⟭ィࡀࣝࢺࢡ࣌ࢫࡢࣥ࢜ࢩࢡ

ࢫࡓࢀࡽᚓ࡚ࡋ࠺ࡑࠋࡿࢀࡉฟຊ࡚ࡋࢱ࣮ࢹิ

ࡇࡿࡍ⟭ィࢆ㛫ᚤศࡢࢱ࣮ࢹࡢࣝࢺࢡ࣌

ࢵࣇିݔ�๎ࢆࢀࡑࠊࡵồࢆ�ሻݔሺ࣠�ࡾࡼ
�ࡀ�ݍࠊࡾࡼࡇࡿࡍࢺ ࠺ࡼࡢ࡚ࡋᑐ�/36
�ࠋࡓㄪࢆࡃ࠸࡚ࡋኚ

ᅗ � �⋠ᐦᗘᨺฟ࣮ࢠࣝࢿ࢚ࠊ ࣠ሺݔሻࡢ�ィ⟬
⤖ᯝࠋࡍ♧ࢆᅗぢ36ࠊ࠺ࡼࡿࢀࡽ/ ࡃࡁࢆ

�ࡃ࠸࡚ࡋ ࣠ሺݔሻྑࡾࡼࡣ��⫪ୗ࠸࡚ࡗ࡞ࡾࡀ
ࡔࡓࠋࡿࡁㄆ࡛☜ࡀࡇࡿ࠶ࡀቑຍഴྥ�ݍࠊࡁ
/36ࠊࡋ ᙳ㡪ࡢ࣮࢚ࣛ㞳ᩓࡣ࡛ࢁࡇ࠸ࡁࡀ

���ࡢ�ᅗࡤ࠼ࠋࡿ࠼ぢ࠺ࡼ࠸࡞ࡁど࡛↓ࡀ ൌ
�� �� ➃ྑࡢࣝࢺࢡ࣌ࢫࠊࡿぢࢆࢺࢵࣟࣉࡢ࡛��
ࡢ/36ࠊࡣࡽࢀࡇࠋࡿ࠸࡚ࢀ⌧ࡀࢡ࣮ࣆ࠸㗦ࡢู

ࡢࢢࣥࣜࢺࢫ࡛ࢁࡇ࡞ࡁศゎ⬟ࡀᝏࡿ࡞ࡃ

ࡽ࠼⪄ࡿ࠶࡛ࢬࣀ࡞㠀≀⌮ⓗࡿࡇ㉳ࡵࡓ

�ࠋࡿࢀ

�᱁Ꮚ㛫㝸ࠊࡣ⬟ศゎࡢࢢࣥࣜࢺࢫ ࣜࢺࢫ�ܽ
�ࡉཌࡢࢥࢢࣥ ݉ି ଵ�� �ẚࡢ ݉ܽ�� ࡇࡍ⾲࡛
㸦݉ࡿࡁ࡛ࡀ ൌ ξ�ߣ� ݂ࡣ�ሙ� ⮬ࡢᚄ᪉ྥືࡢ�߶
⏤ᗘࡢ㉁㔞┦ᙜࡿࡍ㸧ࠋ≀⌮ⓗ࡞᱁Ꮚ㛫㝸ࡣᏱ

ᐂ⭾ᙇඹ࣮ࣝࢣࢫᅉᏊẚ࡚ࡋ࡞ࡃࡁ

ࡇࡿ࠶㔞࡛ࡿࡍቑຍඹ㛫ࡣ��ܽ݉ࠊ࡛ࡢࡿ
ࡣ᱁Ꮚ㛫㝸ࠊࡕࢃ࡞ࡍࠋࡿ࠶ᚲせ࡛ࡀὀព

㛫ඹࡢࡿ࡞ࡃࡁᑐࢥࢢࣥࣜࢺࢫࠊࡋ

�
ᅗ �㸸ᵝ࡞ࠎ 36/࡛ィ⟬ࢿ࢚ࡢࣥ࢜ࢩࢡࡓࢀࡉ

ࣥࣙࢩ࣮࣑ࣞࣗࢩࡧࡼ࠾ࠊ⋠ᐦᗘᨺฟ࣮ࢠࣝ

�㛫ኚࡢ��ࢇ࢘�⬟ศゎࡢࢢࣥࣜࢺࢫࡿࡅ࠾
�

ࣙࢩ࣮࣑ࣞࣗࢩࠊ࡛ࡢ࡞ᐃ୍ࡣࡉཌ࡞ⓗ⌮≀ࡢ

ࡃᝏ➨ḟࡣ⬟ศゎࡢࢢࣥࣜࢺࢫࡿࡵ㐍ࢆࣥ

ᅗࠋࡃ࠸࡚ࡗ࡞ ࠊ݉ࡣ� ܽࢆ� ࡚ࡋ㛵ᩘࡢ/36

���ࠋࡿ࠶࡚ࡋ♧ࡶࡢࡶࡓࡋࢺࢵࣟࣉ ൌ ��௨ୗ࡛
�ࡣ ݉ܽ ൏ 
᱁ࡣࡉཌࡢࢥࢢࣥࣜࢺࢫࡾ࡞����
Ꮚ �ಶ௨ୖ࡛Ⰻ࣑ࣗࢩࠊࡀࡿ࠸࡚ࢀࡉ࣮࢛ࣟࣇࡃ

�ࡢᚋ᭱ࡢࣥࣙࢩ࣮ࣞ ��� ൌ ���㏆࡛ࡣ� ݉ܽࡀ��

࢚ࣛ㞳ᩓࡃᝏࡀ⬟ศゎࡢࢥࠊࡾ࠾࡚࠼㉸ࢆ

�ࠋࡿࢀࡽ࠼⪄࠸ࡁࡀᙳ㡪ࡢ࣮

ᅗ ࡣᙳ㡪ࡢ࣮࢚ࣛ㞳ᩓࠊ࠺ࡼࡿࢀࡽぢ�

ࣥ࢜ࢩࢡࡢᮏ᮶పἼᩘࠊࡏࡲṍࢆࣝࢺࢡ࣌ࢫ

ࡶࡢἼᩘ࠸㧗࡚ࡵᴟࡀࡢࡶࡁࡿࢀࡉᨺฟ࡚ࡋ

/36ࠊࡵࡓࡢࡇࠋࡿ࠸࡚ࢀࡉᨺฟ࡚ࡋࡢ ࡁࡢ

�ࡁഴࡢࣝࢺࢡ࣌ࢫࡣ࡛ࢁࡇ࠸ ࡉ㐣ホ౯ࡀ�ݍ
ࡓࡿぢࡃࡋヲࢆᙳ㡪ࡢࡇࠋࡿ࠶ࡀᛶ⬟ྍࡿ࠸࡚ࢀ

᱁ᏊⅬᩘࠊࡵ �	���࡛�݉�┦ᙜ࣮ࢱ࣓ࣛࣃࡿࡍ
࣑ࣞࣗࢩࡢࢢࣥࣜࢺࢫࡢ⬟పศゎࡽࡀ࡞࠼ኚࢆ

⤖ࡢࡑࠋࡓࡋẚ㍑ࢆィ⟬⤖ᯝࠊࡋ⾜ᐇࢆࣥࣙࢩ࣮

ᯝᚓࡓࢀࡽ� ࡢ�ݍ 36/ ౫Ꮡᛶࢆࢺࢵࣟࣉࡢᅗ  

࣑ࣞࣗࢩࡢ⬟పศゎࠊ࠺ࡼࡓࢀࡉ♧ᅗࠋࡍ♧

ࡁࡽࡉࡀᙳ㡪ࡢ࣮࢚ࣛ㞳ᩓࡣ࡛ࣥࣙࢩ࣮

ࠊ݉ࡃ ܽࡀ�࡛ࢁࡇ࠸ࡁ� ್࡞ࡁ㠀ᖖࡀ�ݍ

㻝㻜㻜 㻝㻜㻝 㻝㻜㻞 㻝㻜㻟 㻝㻜㻠


 㻩 �� 㻔�� 㻕

㻝㻜� 㻡

㻝㻜� 㻠

㻝㻜� 㻟

㻝㻜� 㻞

㻝㻜� 㻝

㻝㻜㻜

�
㻔

㻕

㼘㼛㼓 㻩 㻡�㻜
㼘㼛㼓 㻩 㻢�㻜
㼘㼛㼓 㻩 㻣�㻜
㼘㼛㼓 㻩 㻤�㻜
㼘㼛㼓 㻩 㻥�㻜

㻟 㻠 㻡 㻢 㻣 㻤 㻥

㼘㼛㼓

㻜�㻜㻜

㻜�㻞㻡

㻜�㻡㻜

㻜�㻣㻡

㻝�㻜㻜

㻝�㻞㻡

�
	�
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�

�

�ࠋࡿ࠸࡚ࡗࢆ

㞳ᩓࡿࡼᙳ㡪ࡾྲྀࢆ㝖ࡢ�ݍࠊࡵࡓࡃ ᐃ್
ݍ�ࠋࡓࡋࢺࢵࣇ㛵ᩘ࡛ࣝࢹࣔ࡞࠺ࡼࡢ௨ୗࢆ ൌ ୫୭ୢୣ୪ሺ���ሻݍ  �୧ୱୡሺ����݉ܽሻୢݍ
ព௵ࡢ/㸦36ࣝࢹࣔࡢ㐃⥆ᴟ㝈ࡣ�୫୭ୢୣ୪ݍࠊ࡛ࡇࡇ

㛵ᩘ㸧ୢݍࠊ୧ୱୡࡣ�㞳ᩓࡢᙳ㡪ࡍ⾲ࢆ㡯࡛ ࡢ/36

� ݉ܽ��౫݉ࠊࡾܽࡀ��ࡀ್࠸ࡁࡃࡁ
ܽ݉ࠊࡾ࡞ ՜ 
㛵ᩘ࡞࠺ࡼࡿ࡞ࣟࢮᴟ㝈࡛ࡢ��
ࢵࣇࢆࢱ࣮ࢹ㛵ᩘ࡛࡞࠺ࡼࡢࡑࠋࡿ࠶࡛ࢇ㑅ࢆ

ࡶࡓࡋࢺࢵࣟࣉࢆ㒊ศࡓ࠸㝖ࢆ��୧ୱୡୢݍࠊᚋࡓࡋࢺ
ᅗࢆࡢ ࢆᙳ㡪ࡢ㞳ᩓ࡚ࡋ࠺ࡼࡢࡇࠋࡍ♧

㝖ࠊࡃ��� ൌ �ࡿࡅ࠾�� �ࡣ್ࡢ�ݍ ݍ ൎ ࡓࡲ��
�ࠋࡓࡗ࡞್࠸ࡉᑠࡸࡸࡾࡼࢀࡑࡣ

�

�
ᅗ 㸸ࡢ ᐃ್㐃⥆ᴟ㝈ࣝࢹࣔࡢ�

�

᭱ᚋࣝࢹࣔࡓࡋࢺࢵࣇࠊ㛵ᩘ࡚࠸⏝ࢆ 36/

ࣇࡃⰋࢱ࣮ࢹࠋࡓࡗ⾜ࢆእᤄࡢሙྜ࠸ࡁࡢ

ࡀݍࠊࡣ࡚ࡋࣝࢹࣔࡓࡋࢺࢵ 36/ ࡚ࡋẚ

༢ㄪቑຍ36ࠊࡢࡶࡿࡍ/ ౫Ꮡᛶࡀ� �����ଶࡼࡢ�
ࡢࡢࡶࡿࡍ㏆ᐃᩘࡁ࠸࡚࠼ᾘ࠺ � ㏻ࡀࡾ

ᅗࠋࡓࡗ࠶ ഹࡣ࠸㐪ࡢ⪅୧ࡣ⠊ᅖ࡛ࡓࡋ♧

/36ࠊࡀࡔ ࡃࡁࡀ࠸㐪ࡢࡽࢀࡑࡿ࡞ࡃࡁࡀ

���ࠋࡿࡁண࡛ࡿࡃ࡚ࢀ⌧ ൌ �
ࡓࡋእᤄ��
ሙྜࡢࣝࢹࣔࠊ㐪ࡾࡼ࠸� �ࡣ⠊ᅖࡿᚓࡾࡢ�ݍ

� د ݍ د ᬯ㯮≀㉁ṧᏑ㔞ࢆ⠊ᅖࡢࡇࠋࡓࡗ࡞��
ࡢᬯ㯮≀㉁ࡓࢀࡉ ほࢆࢀࡑࠊࡋ⟭ᐃᛶࡢ

Ꮡᅾ㔞ẚ㍑ࠊࡤࢀࡍ⌧Ⅼ࡛ࡢࣥ࢜ࢩࢡࡢ㉁

㔞ணゝࡢᐃᛶࢆ⟬ฟࡼࡢࡑࠋࡿࡁ࡛ࡀࡇࡿࡍ

ࠊୖࡣᯝ⤖⤊᭱ࡢ㉁㔞ணゝ್࡞࠺ グࡢゎᯒෆᐜࡢ

ヲ⣽ࠊ࡚ࡏࢃྜ㏆ࡕ࠺࠸ㄽᩥ࡚ࡋⓎ⾲ࠊࡋ

ࣂ࣮ࢧࢺࣥࣜࣉࣞࣉ 㸦࣮*7'1;㸧බ㛤ࡿࡍணᐃ࡛

�ࠋࡿ࠶

�

��㸬ࡾࢃ࠾�

ᮏ◊✲࡛ࠊࡣつᶍィ⟬࡚࠸⏝ࢆ� ��� ൌ ���⛬
ᗘࣥ࢜ࢩࢡ࡛ࡲᨺฟ⋡ࡢᣦᩘ� ࡓࡋᐃ ࢆ�ݍ
���ࠊࡀ ൌ ������㏆࡛ࡣ㞳ᩓࡢ࣮࢚ࣛᙳ㡪ࡀ
ࡇࠋࡓࡗࢃࡀࡇࡿᚓࢀࡉ㐣ホ౯ࡀ�ݍࠊࡃࡁ
ࡋ↛౫ࡣࡾࡶ✚ぢࡢᬯ㯮≀㉁ṧᏑ㔞ࠊࡵࡓࡢ

࡚ᩘ್ィ⟬⤖ᯝࡢእᤄక࠺ᐃᛶࡀᏑᅾࡿࡍ

ࠋ୍ࡿ࠼ゝ ᪉ࠊወࡶࡃࡋ⌧ᅾࡢィ⟬㈨※࡛฿㐩

࡞⬟ྍ ᅗࡣ್ࡢ�ݍࠊ࡚࠸࠾⠊ᅖࡢ/36 ࡋ♧�

ྰࡿ࠼ኚࡃࡁࢆࡾ✚ぢࡢᬯ㯮≀㉁ṧᏑ㔞ࡓ

�ࡿ࠶್࡛࡞ࣝ࢝ࢸࣜࢡࡢ ݍ ൌ ���㏆ࢆ್ࡢ
�ࡣⅬ࡛⌧ࠋࡿ࠸࡚ࡋ♧ ݍ ൎ ���㏆㏆ࡿࡍ
ྍ⬟ᛶ� ݍ  ࡀ୧᪉ࡢᛶ⬟ྍࡿࡅ⥆ࡋቑຍ���
ṧࠊ࡛ࡢࡿ࠸࡚ࢀࡉᚋࡢࢢࣥࣜࢺࢫࡾࡼࡣศゎ

࣑ࣗࢩ࡞࠺ࡼࡿ࠼ᢚࢆ࣮࢚ࣛ㞳ᩓ࡚ࡆୖࢆ⬟

ࡀࡇࡃ࠸࡚ࡋᓧูࢆࡽࢀࡇࠊ࠸⾜ࢆࣥࣙࢩ࣮ࣞ

㔜せ࡛ࠋࡿ࠶㝈ࡓࢀࡽィ⟬㈨※ࡢ୰࡛࡞࠺ࡼࡢࡑ

ィ⟬ࠊࡣࡵࡓ࠺⾜ࢆᮏ◊✲࡛⏝୍ࡓ࠸ᵝ୍ᐃ࡞

᱁Ꮚࡿࡼ᪉ἲ௦ࡢࢥࢢࣥࣜࢺࢫࠊࡾࢃ࿘㎶

ࡋ᪂ࡢ࡞(�)ࡿࡍ⨨㓄ࡃ⣽ࢆ᱁Ꮚⓗືࡳࡢ

ᚲせࡃ࠸࡚ࢀධࡾྲྀࢆᡭἲࣥࣙࢩ࣮࣑ࣞࣗࢩ࠸

�ࠋࡿࢀࡽ࠼⪄ࡿ࠶ࡀ

�

ཧ⪃ᩥ⊩�

�
�� ����1��:>16���������
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�

(*7'1;��		��	
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⸆⏝పศᏊᵓ㐀ࣥࣜࢫࣥࡓࡋ┠╔ゎ㞳ࡿࡅ࠾�

ඹ⁐፹⮬⏤࣮ࢠࣝࢿ࢚ゎᯒ�

�
⫧႐㔛�ᚿ㛛�

㜰Ꮫ�Ꮫ㝔ᇶ♏ᕤᏛ◊✲⛉�㸦⌧ᡤᒓ��❧㤋Ꮫ⏕⛉Ꮫ㒊⏕ሗᏛ⛉㸧�
�

��㸬ࡵࡌࡣ� �

⏕యศᏊࡢ⮬ᕫ⤌⧊㐣⛬ࢡࣃࣥࢱ�㉁ࡢᢡࠊࡳ␚ࡾ

ㄽⓗ⌮ࢆ�➼పศᏊㄆ㆑ࡿࡼ㉁ࢡࣃࣥࢱࡧจ㞟ཬࠊྜ

ゎᯒࡿࡍ᪉ἲࡀồࢡࣃࣥࢱ≉ࠋࡿ࠸࡚ࢀࡽࡵ㉁Ѹࣜ࢞

ࢠࣝࢿ࢚⏤⮬ྜ⤖�ኚ࣮ࢠࣝࢿ࢚⏤⮬࠺కྜ⤖ࢻࣥ
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࡛ ணࡀሙࢀὶࡌྠࡰࣝࢹࣔ⌮ᩘ࠺ࡼࡢ

�ࣕ࢟ࡢ࿘ᮇᩘࡣⅬ࡛⌧ࠊࡽࡀ࡞ࡋࡋࠋ%�$ࡓࡁ
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⟭ィࡕࡢࡓࡋࢺ࣮࣑ࣞࣗࢩࢆ㇟⌧ࣥࣙࢩ࣮ࢸࣅ

ィࡢࡅࡗࡁࡓࡗ⮳Ⓨᩓࠋࡿ࠸࡚ࡋᏳᐃࡀ

ࠊࣜࡣ࡛ࣝࢭ⟭ ⩼ࡿࡍ⛠ࢺࢵ࢙ࢪࢺࣥࣛࢺ࢚ࣥ

ᚋ⦕㏆࡛ࡢ㏫ὶ⌧㇟ࢸࣅࣕ࢟ࢻ࢘ࣛࢡࠊࡸ

⌧࠸ᙉࡢ㠀ᐃᖖᛶࠊ࡞΅ᖸࡢࢸࣅࣕ࢟ ➃⩼

�ࠊࡾ࠾࡚ࡗࡇ㉳ࡀ㇟�ࢆኚ࡞ᛴ⃭ࡢࡽࢀࡇࡀ

ࡇ࠸࡞࠸࡚ࡁ࡛ ண㧗⢭ᗘࢆ㛫ᚤศ㡯ࡍ♧

ࠋࡿ࠸࡚ࡗࢃࡀࡇࡿ࠶ཎᅉ࡛ࡢᏳᐃࡀ

㠀ᐃᖖ⌧㇟ࡢ⌧ࡀᅔ㞴࡛ࠊᩘࡣࡢࡿ࠶ ࣝࢹࣔ⌮

࠸࡚ࡋඹ㏻ࡶ࡚࠸࠾ࣥࣙࢩ࣮࣑ࣞࣗࢩࡿࡼ

㡿࠸ࡉᑠ㠀ᖖ࡞➃⩼ࡣㄗᕪࡢ㛫ᚤศ㡯ࠋࡿ

ᇦ࡛ᒁᡤⓗ࡞࠺ࡼࡢࡑࠊࡵࡓࡿࡌ⏕ㄗᕪࡀ ��

࡛᭱ᑠࡁࡿࡍᦆኻ㛵ᩘᫎ࡞࠺ࡼࡿࢀࡉ

ᕤኵࡀᚲせ࡛ࡀࡇࡿ࠶♧၀ࠋࡿࢀࡉ�

�

��㸬㉸ゎീ 11 ࢱ࣮ࢹḟඖЍ୕ḟඖࡓ࠸⏝ࢆ

�ᣑᙇࡢ

⢏Ꮚ⏬ീὶ㏿ィ 㸦��#㸧ࠊᅽຊࠊࢧࣥࢭ㧗㏿ᗘ

≀ḟඖ㸦ࠎ㧗ࡣሙࡿࢀࡽィ ࡛ᚓࡢ࡞࣓ࣛ࢝

యࡓࢀࡉࢺ࣐ࣥ࢘ࣗࢩࢵࣛࣇᅽຊࡣ࡛ࢧࣥࢭ

㸧࡛࠸࡞ࡋḟඖ୍≉ ḟඖὶ୕ࡲࡲࡢࡑࠊࡾ࠶

ィࠊ࡛ࡇࡑࠋ࠸࡞ࡁ࡛ࡀࡇࡴ㎸ࡕᣢ⩦Ꮫࡢࢀ

���ࠊࡋධຊࢆሙࢀḟඖὶࡓࡋᐃࢆࢱ࣮ࢹ 

ᶵᲔࡿࡍฟຊࢆሙࢀḟඖὶ୕࡚ࡋ⏝ࢆࢱ࣮ࢹ

Ꮫ⩦ࣔࢆࣝࢹ㛤Ⓨࠋࡿࡍ��㉸ゎീࡣ ��ࢆ%�$

ࡽపゎീᗘ⏬ീࠊࡣ⩦㉸ゎീᶵᲔᏛࠋࡿ࠸⏝

㧗ゎീᗘ⏬ീࢆฟຊࢆ࣮ࣥࢱࣃࡿࡍᶵᲔᏛ⩦࡛

ண ࠊ୍ࡾ࠶࡛ࡢࡶࡿࡍ ࠋࡿࡍᙜ┦⾡㛫ᢏ⿵ࡢ✀

ᛂ㧗ḟඖࡢḟඖሙ୕ࡽḟඖሙࢆࢀࡇ

�ࠋࡿ࠼⪄ࢆࡇࡿࡍ⏝

ᅗ 
ࡢḟඖ ධຊࢆ㔞⌮≀ࡢࢱ࣮ࢹ���

ࠊ୕࡚ࡋ ḟඖὶࢀሙࢆ᥎ᐃࡿࡍ㉸ゎീ ��ᴫᛕࡢ

ᅗࡍ♧ࢆ$㏄ゅࡣࢱ࣮ࢹ⩦Ꮫࠋ% �ᗘࢸࣅࣕ࢟ࠊ

ࡀߪࠊࡾ࠶ḟඖᩘ࡛↓ࡢ㸦㣬Ẽᅽߪᩘࣥࣙࢩ࣮
ࡀࣥࣙࢩ࣮ࢸࣅࣕ࢟࠸ࡁⓎ⏕࠸ࡃࡋ㸧ࡀ

��	 ㏿ࡿࡅ࠾ࢀὶࣥࣙࢩ࣮ࢸࣅࣕ࢟ࡢࡾ࿘⩼ࡢ

ᗘሙࠊᅽຊሙࠊẼᾮᐦᗘሙࢆ᥇⏝ࡢࡇࠋࡿࡍ᮲௳

�
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࢟ࢻ࢘ࣛࢡࠊືࢸࣅࣕ࢟ࢺ࣮ࢩࠊࡣሙࢀὶࡢ

ࣅࣕ࢟࡞࿘ᮇⓗ࡛㠀ᐃᖖࡢ࡞ᨺฟࡢࢸࣅࣕ

ࡢ⣔ิ࡞࿘ᮇⓗࡢࡇࠋࡿࡇ㉳ࡀ㇟⌧ࣥࣙࢩ࣮ࢸ

ὶࢀሙࢆ⣙ 	࿘ᮇศᏛ⩦ࠋࡿ࠸⏝≀⌮㔞㸦㏿ᗘ

୕ᡂศݑ� �ݒ ࡈẼᾮᐦᗘ㸧ࠊ��ᅽຊݓ �� ⏝ࢆ

ព❧⊃ࠊࡋᏛ⩦ࠋࡿࡏࡉධຊࡢḟඖሙ࡚ࡋ

ࡢḟඖ୕ࣝ࣋ᩍᖌࣛ௬ࡣⅬ࡛⌧ࠊࡣ ��� ࢹ

ࣃࢫࠊࡋࡔࡓࠋࡿ࠸⏝ࢆ᪉ྥ᩿㠃ࣥࣃࢫ⩼ࡢࢱ࣮

ࣥ᪉ྥ㏿ᗘᡂศࡣݓḟඖሙࡣᏑᅾࡓ࠸࡞ࡋ
ࡿࡍ ணࢆݓࠊࡵ ��ᡂศ࠺ἢ㠃᩿ࠊࡣධຊࡢ

ࢺࢫࢸࠊࡓࡲࠋࡿ࠸⏝ࡾࢃ௦ࢆݒࡿ࠶࡛ࡘ୍ࡢ
ࡢࡶࡓࡋ⩦Ꮫࠊࡿ࠸⏝ホ౯ࡢ⬟㸦ண ᛶࢱ࣮ࢹ

㏄ゅࠊ࡚ࡋ㸧ࢱ࣮ࢹࡿ࡞␗ࡣ �ᗘߪࠊ�	ࡢ��
⣔ิࡢὶࢀሙࢆ⣙ �࿘ᮇศ⏝ߪࠋࡿ࠸�	ࡢ��ሙ
�ࠋࡿ࠶ሙ࡛ࢀὶ࠸ࡉᑠࡢ㠀ᐃᖖᛶࡶࡾࡼ	���ߪࡓ࠸⏝⩦Ꮫࠊࡋᐃᅾࡀࢸࣅࣕ࢟ࢺ࣮ࢩࠊࡣ

ᅗ 㛫ᖹᆒ࣭� ࢸࡢᗘ㏿ࡓࡋ᪉ྥᖹᆒࣥࣃࢫ

ࠋࡍ♧ࢀࡒࢀࡑࢆ್ ணࠊ㸦ṇゎ㸧ࢱ࣮ࢹࢺࢫ

ᅗ �ݑᗘᡂศ㏿࠺ἢ㠃᩿ࠊࡽ� ࡣᐃᛶⓗࡣݒ
ጇᙜண ࡛ࡀ࡞ࡋࡋࠋࡿࢃࡀࡇࡿ࠸࡚ࡁ

⤖࠸࡞ࡣጇᙜ࡛ࡣݓ࠸࡞ࡋᏑᅾࡣḟඖሙࠊࡽ
ᯝࡀᚓࠋࡿ࠸࡚ࢀࡽᅗ 
ࡢ್ ணࠊࡣᶍᘧᅗ࡛ࡢ

୕ḟඖሙࠊ࡚࠸࠾ୗὶࡀ ⦪ࡢ⌧࡞࠸࡚ࢀࡉ

ࡇ࠸࡞ጇᙜ࡛ࡀ᪉ྥᡂศࣥࣃࢫࡢᗘ㏿ࠊࡀࡇ࠸

ᅗࠋࡿ࠸࡚ࡋ♧ࢆ ᪉ྥᖹࣥࣃࢫ㛫ᖹᆒ࣭�

ᆒࡓࡋ⩼㠃ୖࡢᅽຊಀᩘ㸦ܥ㸧ศᕸࣕ࢟ࠋࡍ♧ࢆ

ಖ㣬Ẽᅽࡣ㡿ᇦࡿࡍ⏕Ⓨࡀࣥࣙࢩ࣮ࢸࣅ

	�����㹼ܥ�ݔࡣศᕸܥࠊࢀࡓ ࡞ࢇࡓᖹ࠺ࡼࡢ

	�����㹼ܥ�ݔࡀ㒊ศ࡞ࢇࡓᖹࡶศᕸܥࡓࡵồࡽ್ ணࠋࡿ ࢱ࣮ࢹࢺࢫࢸࡣ್ࠊࡀࡿࡍᏑᅾ

��	��ߪࠋ࠸ࡉᑠࡾࡼܥࡓࡋ⟭ィࡽ 	�����㹼ܥ�ݔࡣ࡛௳᮲ࡢ ୍ࠋࡿࡍᐃᅾࡀࢸࣅࣕ࢟ࢺ࣮ࢩ

᪉ߪࠊ���	ࡢ᮲௳࡛ࢸࣅࣕ࢟ࢺ࣮ࢩࡣ㛗ࡀࡉ
	�����㹼ܥ�ݔࠊࡋື ࡢ࠸࡞ࡋᐃᅾࡀࢸࣅࣕ࢟

ࡓࡋ⩦Ꮫࢆሙࢀὶࡢࡑࠊ࡛ ��ࣅࣕ࢟ࢺ࣮ࢩࠊࡀ

ศᕸܥࠊࡎࡁ࡛ ணࢆᅽຊࡢࡁࡿࡍᐃᅾࡀࢸ
�ࠋࡿࢀࡉᐹ⪄ࡓࡗ࡞ࡃࡉᑠࡀ㒊ศ࡞ࢇࡓᖹࡢ

�

��㸬ࡾࢃ࠾�

ࣙࢩ࣮࣑ࣞࣗࢩ್ᩘࡢࢀὶࣥࣙࢩ࣮ࢸࣅࣕ࢟

ࠊᩘ࡚࠸࠾ࣥ 㥑ືࢱ࣮ࢹࠊࡿࡍ௦᭰ࢆࣝࢹࣔ⌮

ᆺࡢࣝࢹࣔࣥࣙࢩ࣮ࢸࣅࣕ࢟ᯟ⤌ࢆࡳᵓ⠏ࠋࡓࡋ

Ꮫ⩦ࠊࡣࢺࢵࢭࢱ࣮ࢹ⡆᫆ྲྀᚓ࣭Ꮫ⩦ྍ⬟࡞

ḟඖࡢ ��� ᑗ᮶ⓗࠊࡓࡲࠋࡓ࠸⏝ࢆࢱ࣮ࢹ

Ꮫ⩦ࡿࡍࢺࢵࢭࢱ࣮ࢹィ ࠊࡣࢱ࣮ࢹ㧗ࠎḟ

ඖ࡛ࡀࡇࡿ࠶ከࠊࡵࡓ࠸㉸ゎീࢵࢿ࣮ࣝࣛࣗࢽ

ࠊ୕࡚࠸⏝ࢆࢡ࣮࣡ࢺ ḟඖࡢὶࢀሙᣑᙇࢆヨࡳ

ࢀḟඖὶ୕࡞ጇᙜࡣᐃᛶⓗࡡᴫࠊᯝ⤖ࡢࡑࠋࡓ

ሙࢆᚓࡀࡓḟඖ࡛ィ ࡛࠸࡞ࡁ㏿ᗘࡢᡂศ

�ࠋࡓࡗ࡞ࡁ࡛ ணࡣ࡚࠸ࡘ-;(*6�.2+351).6���

࡞࠺ࡼࡿࡵྵࢆᚩ≉࡞ⓗ⌮≀ᦆኻ㛵ᩘࡢ࡞

ᕤኵࡀᚲせࠋࡿࢀࡽ࠼⪄�

�
ᅗ 
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⾲㠃ࢀᛶࢆ࣮ࣥࢱࣃ㥑ືຊࣝࢱࢡࣛࣇࡿࡍ㛤ᨺᆺࣟࢡ࣐ὶ㊰�

�⣔⤫ⓗ⌮ゎࡢᵓ㐀ᶵ⬟┦㛵ࡢᾮ㍺㏦࣭㞟ࠊࡿࡅ࠾

�

⏥ᩫ�ὒ⾜�

ᮾி⌮⛉Ꮫ�⌮Ꮫ㒊➨୍㒊ᛂ⏝≀⌮Ꮫ⛉�

�

��㸬ࡵࡌࡣ�

ᚤᑠỈࢆᇶᯈ⾲㠃࡛㍺㏦࣭ ᧯సࡿࡍ㛤ᨺᆺ࣐

ࡀ✲◊ࡢὶ㊰㸦23*1�0.(42+/7.).(�(-&11*/5㸧ࣟࢡ

࡚࠸࠾ὶ㊰ࣟࢡ࣐ࡢ㏻ᖖࠋ%���$ࡿ࠸࡚ࢀࢃ⾜

ෆࡢᵓ㐀≦⟶࡚ࡗࡼእ㒊ᅽຊࡢ࡞ࣉ࣏ࣥࡣ

㒊ࢆὶయࡢࡿࡍື⛣ࡀᑐࠊࡋ㛤ᨺᆺࣟࢡ࣐ὶ

㊰࡛ࠊࡣࢀᛶࡢ㧗࠸㒊ศࡢᖜ໙㓄ࡿࡏࡓࡶࢆ

Ỉࠊࡌ⏕ࢆ࠸ྜࡾ㔮ࡢẟ⟶ຊࡢᾮࠊ࡛ࡇ

Ỉࠊ࡛ࡲࢀࡇࡣ⪅➹ࠋࡿࢀࡉ㏦㍺᪉ྥ୍ࡀ

㝵ᒙⓗࢆὶ㊰ࣟࢡ࣐㛤ᨺᆺࡿࡍ᪉ྥ㍺㏦୍ࢆ

㛫ሸᮌ✵ࠕࡿࡍ᭷ࢆศᒱࣝࢱࢡࣛࣇ࡞
ࡂࢇ࡚࠺ࡹࡌࢇ࠺ࡃ

ࠖɔ 㐀࡛

ᇶᯈୖ୕ࡢゅᙧࡢ㡿ᇦࡁᩜワࣝࢱࢡࣛࣇࠕࡓࡵ

㛤ᨺᆺࣟࢡ࣐ὶ㊰ 㸦ࠖ௨ୗࣝࢱࢡࣛࣇࠕὶ㊰ 㸧ࠖ

ࡍ㏉ࡾ⧞㝵ᒙⓗࢆྜ⼥㏦࣭㍺ࡢᾮࠊࡋ㛤Ⓨࢆ

ࡢỈ⥲㔞ࡓࡅࡁ྿ࠊ㧗ຠ⋡㸦�⛊௨ෆ࡛ࡇ

௨ୖ㸧ศᒱࡢ᰿ඖ㸦↔Ⅼ㸧Ỉࢆ㞟࡛

㸦ᅗࡓࡋ♧ࢆࡇࡿࡁ �㸧$	%ࣝࢱࢡࣛࣇࠋὶ㊰ࡣ

ᑡᩘࡢᙧ≧ࢱ࣮࣓ࣛࣃ㸦ሸ㡿ᇦࠊᯞศࢀୡ௦

ࠋࡿࡲᐃព୍ࡀᵓ㐀࡞㞧「ࡽ㸧࡞ゅࡁ㛤ࠊᩘ

ᣦࡀᩘ⥲ࡢࢀᯞศࡿࡏࡉቑຍࢆୡ௦ᩘࠊࡓࡲ

ᩘ㛵ᩘⓗቑຍ࡚ࡋᖹ㠃ෆࡀᐦሸࢀࡉຠ⋡

ⓗ࡞Ỉ㞟ࡲࡊࡲࡉࠊࡣࡽ⪅➹ࠋࡿ࡞⬟ྍࡀ

タࢆ㛤ᨺᆺὶ㊰ࣝࢱࢡࣛࣇࡿࡍ᭷ࢆὶ㊰ᵓ㐀࡞

ィࡓࡋ$
ᅔ㞴ࡀ㏦㍺࡞ຠ⋡ⓗ⯡୍ࠊ࡚࠼ຍࠋ%��

㏦࣭㍺ࡢἜ࠸ࡉᑠࡢ㠃ᙇຊ⾲࡞ 㞟ࡶᐇドࡓࡋ

ࡋ⏝ࢆྜ⼥ࡢᾮࡿࡅ࠾ὶ㊰ୖࡽࡉࠋ%�$
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77KH�(OXFLGDWLRQ�RI�1RQ�HTXLOLEULXP�6WDWHV�RI�+HWHURJHQRXV�

&DWDO\VLV�E\�'DWD�GULYHQ�0XOWLVFDOH�6LPXODWLRQ��$�&DVH�6WXG\�RI�

0HWKDQRO�6\QWKHVLV�

�#227�����#-*.���70� &%#��"#.#%#�"5,*��#/%�"03)*4#%#��02*,#6#�

㜰Ꮫ�Ꮫ㝔ᕤᏛ◊✲⛉�

�

�㸬,QWURGXFWLRQ�

� � � *OREDO� ZDUPLQJ� LV� ZRUOG� FODVV� SUREOHP� WKDW�
EHFRPHV� PRUH� ZRUU\LQJ� RYHU� WKH� \HDUV�� $�
SURPLVLQJ�VROXWLRQ�FRPHV�IURP�WKH�FRQYHUVLRQ�RI�
&2�� �L�H��� JUHHQKRXVH� JDV�� WR� KLJKHU�YDOXH�
FKHPLFDO�VXFK�DV�PHWKDQRO�ZKLFK�FDQ�EH�DFKLHYHG�
E\�KHWHURJHQRXV�FDWDO\VLV��7KH�DGYDQWDJH�RI�WKLV�
FRQYHUVLRQ� LV� WZR�IROG�� UHGXFLQJ� WKH� DPRXQW� RI�
&2�� LQ� DWPRVSKHUH� DQG� SURGXFLQJ� PHWKDQRO�
ZKLFK�FDQ�EH�XVHG�WR�JHQHUDWH�HOHFWULFLW\�WKURXJK�
IXHO�FHOO�>�@��8QGHUVWDQGLQJ�WKH�QRQ�HTXLOLEULXP�
VWDWHV� �L�H��� VWDWHV� ZKHQ� WKH� WUDQVIRUPDWLRQ�
RFFXUV��RI�FDWDO\WLF�SURFHVV�RI�PHWKDQRO�V\QWKHVLV�
LV� WKH� NH\� IDFWRU� LQ� GHVLJQLQJ� WKH� EHVW� FDWDO\VW��
+RZHYHU��REVHUYLQJ�WKH�QRQ�HTXLOLEULXP�VWDWHV�LV�
LQDFFHVVLEOH� LQ� PRVW� H[SHULPHQWV� GXH� WR� WKH�
DWRPLVWLF�VL]H�DQG�WLPH�VFDOH�RI�WKH�HYHQWV��
� � � 7KRXJK� FRPSXWDWLRQDO� DSSURDFKHV� VXFK� DV�
'HQVLW\�)XQFWLRQDO�7KHRU\��')7��DQG�0ROHFXODU�
'\QDPLFV� �0'�� FDQ� REVHUYH� GHWDLO� DWRPLVWLF�
HYHQWV�� LW� VXIIHUV� IURP� KXJH� WUDGHRII� EHWZHHQ�
VSHHG� DQG� DFFXUDF\�� )RU� LQVWDQFH�� ')7� FDQ� EH�
XVHG� WR� DFFXUDWHO\� GHVFULEH� WKH� VWDELOLW\� RI� WKH�
FDWDO\WLF�V\VWHP�E\�FDOFXODWLQJ�WKH�HQHUJ\�DQG�WKH�
DWRPLF� IRUFHV�� +RZHYHU�� LW� LV� FRPSXWDWLRQDOO\�
H[SHQVLYH� DQG� W\SLFDOO\� DSSOLHG� RQO\� IRU�PRGHOV�
ZLWK�VPDOO�VL]H�DQG�VKRUW�REVHUYDWLRQ�WLPH��2Q�WKH�
RWKHU�KDQG��0'�PHWKRG�FDQ�EH�XVHG�WR�H[SOLFLWO\�
VLPXODWH� WKH� WUDMHFWRU\� RI� WKRXVDQGV� WR� WHQ�
WKRXVDQG� RI� DWRPV�� HQDEOLQJ� WKH� GLUHFW�
REVHUYDWLRQ� WR� WKH� QRQ�HTXLOLEULXP� VWDWHV� ZLWK�

REVHUYDWLRQ� WLPH� XS� WR� VHFRQGV�� 'HVSLWH� WKH�
HIILFLHQF\� RI�0'� IRU� VLPXODWLQJ� ODUJH� V\VWHP�� LW�
KDV� XQUHOLDEOH� DFFXUDF\� ZKHQ� GHDOLQJ� ZLWK�
FKHPLFDO�UHDFWLRQV��ZKLFK�DUH�IXQGDPHQWDO�LQ�WKH�
KHWHURJHQRXV� FDWDO\VLV��7KLV� RULJLQDWHV� IURP� WKH�
LQDGHTXDF\�RI� WKH�FODVVLFDO� LQWHUDWRPLF�SRWHQWLDO�
�L�H��� IXQFWLRQ� JRYHUQLQJ� DWRPLF� LQWHUDFWLRQV�� LQ�
0'�WR�WDNH�LQWR�DFFRXQW�WKH�HOHFWURQLF�VWUXFWXUHV�
RI�WKH�V\VWHP��ZKLFK�LV�HYHQWXDOO\�REWDLQDEOH�IURP�
')7�PHWKRG�� � �
� � � ,Q�WKH�HPHUJHQFH�RI�GDWD�VFLHQFH��LW�LV�SRVVLEOH�
WR� DFFHOHUDWH� WKH� 0'� VLPXODWLRQ� ZKLOH�
PDLQWDLQLQJ�KLJK�DFFXUDF\�DW�WKH�')7�OHYHO��7KLV�
FDQ� EH� DFKLHYHG� E\� FRQVWUXFWLQJ� D� PDFKLQH�
OHDUQLQJ� �0/�� LQWHUDWRPLF�SRWHQWLDO� E\� OHDUQLQJ�
WKH�HQHUJ\�DQG�IRUFHV�RI�DWRPLF�VWUXFWXUHV�GHILQHG�
LQ�D�VHW�RI�')7�GDWD��7KH�0/�WKHQ�DFWV�DV�D�EULGJH�
IRU�WKH�ORZ�VFDOH�EXW�DFFXUDWH�')7��DQG�WKH�KLJK�
VFDOH�EXW� LQDFFXUDWH�0'��UHVXOWLQJ� LQ�PXOWLVFDOH�
VLPXODWLRQ�� $UPHG� ZLWK� WKLV� IUDPHZRUN�� ZH�
FRQGXFWHG�GLUHFW�REVHUYDWLRQ�RI�QRQ�HTXLOLEULXP�
VWDWHV�RI�LQLWLDO�VWDJH�RI�PHWKDQRO�V\QWKHVLV�RQ�&X�
EDVHG�FDWDO\VW��LQFOXGLQJ�WKH�WKUHH�PDLQ�UHDFWDQWV��
&2���&2�� DQG�+���:H�QRWH� WKDW� LQ� WKLV� SURMHFW��
WKHVH� WKUHH� UHDFWDQWV� DUH� VWLOO� WUHDWHG�
LQGHSHQGHQWO\�� ,QWHUDFWLQJ� DOO� WKH� UHDFWDQWV� LV�
PXFK�PRUH�FRPSOLFDWHG�DQG�EHFRPHV�RXU�SURMHFW�
LQ�WKH�IXWXUH��
� �
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��㸬0XOWLVFDOH�6LPXODWLRQ�

� � � 7KH�IUDPHZRUN�RI�WKH�PXOWLVFDOH�VLPXODWLRQ�LV�
VKRZQ� VFKHPDWLFDOO\� LQ� )LJ�� ��� 7KHUH� DUH� IRXU�
LPSRUWDQW�EXLOGLQJ�EORFNV��QDPHO\�')7��0/��0'��
DQG� WKH� DQDO\VLV� WRRO� WKDW� ZH� FDOOHG� HOXFLGDWRU��
(DFK�RI�WKHP�LV�GLVFXVVHG�LQ�WKH�IROORZLQJ��

�

)LJ���ʁ7KH�IUDPHZRUN�RI�PXOWLVFDOH�VLPXODWLRQ�
�

���� 'HQVLW\�)XQFWLRQDO�7KHRU\��')7��

� � � ')7� LV� XVHG� WR� VWDUW� WKH� IUDPHZRUN� E\�
JHQHUDWLQJ�WKH�WUDLQLQJ�GDWD�XVHG�DV�LQSXW�LQ�WKH�
0/� DOJRULWKP�� ,Q� WKLV� SURMHFW�� ZH� WULHG� WZR�
SRSXODU�')7� VRIWZDUH�� QDPHO\� 67$7(� >�@� DQG�
4XDQWXP�(VSUHVVR�>�@��7KH�67$7(�LV�XVHG�LQ�WKH�
PXOWLVFDOH� VLPXODWLRQV� RI� &2�� DQG� +�� ZKLOH�
4XDQWXP�(VSUHVVR�LV�XVHG�IRU�WKH�VLPXODWLRQV�RI�
&2��$OO�RI�WKHVH�UHDFWDQWV�DUH�LQWHUDFWHG�ZLWK�&X�
VXUIDFH��7KH� WUDLQLQJ�GDWD�RI�&X�+� V\VWHP��&X�
&2� V\VWHP�� DQG� &X�&2��+�� V\VWHP� FRQVLVW� RI�
DWRPLF�HQYLURQPHQWV�ZLWKLQ�VWUXFWXUHV�RI�WKH�&X�
VXUIDFH� LQWHUDFWLQJ� ZLWK� YDULRXV� FRQILJXUDWLRQV�
PROHFXOHV��ERWK�LQ�JDV�DQG�DGVRUEHG�VWDWHV���7KH�
W\SLFDO� WUDLQLQJ� VWUXFWXUH� RI�&X�+��&X�&2�� DQG�
&X�&2��+�DUH�GHSLFWHG�LQ�)LJ����)LJ����DQG�)LJ����
UHVSHFWLYHO\�� ,Q� SUDFWLFH�� WKH� ')7� VRIWZDUH� FDQ�
UXQ�XVLQJ�03,�DQG�203�SDUDOOHOL]DWLRQ�DQG�WKXV�
LQFUHDVH� WKH� HIILFLHQF\� RI� WKH� FDOFXODWLRQV�
HVSHFLDOO\�LQ�ODUJH�VXSHU�FRPSXWHU��:H�QRWH�WKDW�
WKH� JHQHUDWLRQ� RI� GDWDEDVH� LV� WKH� PRVW� WLPH�
FRQVXPLQJ� FRQVLGHULQJ� WKH� FRPSXWDWLRQDO�
H[SHQVH�RI�')7��
�
�

���� 0DFKLQH�/HDUQLQJ��0/��

� � � $IWHU�WKH�GDWDEDVH�ZDV�JHQHUDWHG��ZH�SURFHHG�
WR� WKH� FRQVWUXFWLRQ� RI� PDFKLQH�OHDUQLQJ�
LQWHUDWRPLF�SRWHQWLDO��,Q�WKLV�SURMHFW�ZH�XVHG�0/�
DOJRULWKP� FDOOHG� *DXVVLDQ� 3URFHVV� 5HJUHVVLRQ�
�*35��ZKLFK�LV�LPSOHPHQWHG�LQ�)/$5(�VRIWZDUH�
>�@�� *35� LV� FKRVHQ� VLQFH� LW� FDQ� SURYLGH� WKH�
XQFHUWDLQW\� RI� SUHGLFWLRQ�EDVHG� RQ� WKH� GDWDEDVH�
LWVHOI�� 7KLV� HQDEOHV� WKH� OHDUQLQJ� VFKHPH� FDOOHG�
DFWLYH� OHDUQLQJ� LQ� ZKLFK� WKH� KLJK� XQFHUWDLQW\�
YDOXH� LV� XVHG� DV� WKH� FULWHULRQ� IRU� DQ� DWRPLF�
HQYLURQPHQW�WR�EH�LQFOXGHG�LQ�WKH�GDWDEDVH��7KLV�
OHDUQLQJ� VFKHPH� WKXV� HQVXUHV� HDFK� GDWD� LV�
VXIILFLHQWO\�GLIIHUHQW�IURP�HDFK�RWKHU��UHVXOWLQJ�LQ�
D�FRPSDFW�DQG� ORZ�FRUUHODWHG�GDWDEDVH��)XUWKHU��
RQ�WKH�IO\� OHDUQLQJ� VFKHPH� FDQ�EH� LPSOHPHQWHG�
E\� HPSOR\LQJ� WKH� IRUFH�ILHOG� LQ� G\QDPLF�
VLPXODWLRQ� WR� JHQHUDWH� PRUH� KLJK�XQFHUWDLQW\�
GDWD� WKDW�FDQ�EH�XVHG� WR� LPSURYH� WKH� IRUFH�ILHOG�
FRQWLQXRXVO\�� 7KH� *35� WKDW� LV� LPSOHPHQWHG� LQ�
)/$5(�FDQ�XVH�203�SDUDOOHOL]DWLRQ� LQ� D� VLQJOH�
QRGH��

�
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�

���� 0ROHFXODU�'\QDPLFV��0'��

� � � 7KH�/$0036�>�@�VRIWZDUH�LV�XVHG�WR�SHUIRUP�
ODUJH� VFDOH� PROHFXODU� G\QDPLFV� LQ� SDUDOOHO� ERWK�
XVLQJ� 03,� DQG� 203� SDUDOOHOL]DWLRQ�� 7KH�
PDFKLQH�OHDUQLQJ�LQWHUDWRPLF�SRWHQWLDO�LV�UHDG�E\�
WKH� VRIWZDUH� DQG� WKH� HQHUJ\� DQG� IRUFHV� DUH�
FDOFXODWHG�DW�HYHU\�WLPHVWHS��7KH�QRQ�HTXLOLEULXP�
VWDWHV�RI�WKH�FDWDO\VLV�WKHQ�FDQ�EH�REWDLQHG�IURP�
WKH�DWRPLF�WUDMHFWRULHV�RI�0'�VLPXODWLRQV��
�
���� (OXFLGDWRU�

� � � (OXFLGDWRU�LV�D�VHW�RI�DQDO\VLV�WRRO�WKDW�ZH�XVHG�
WR� DQDO\]H� WKH� WUDMHFWRU\� RI� WKH�0'� VLPXODWLRQ��
7KLV�WRRO�LV�3\WKRQ�EDVHG�SURJUDP�ZKLFK�UHOLHV�RQ�
WZR� OLEUDULHV�� QDPHO\� $6(� >�@� DQG� 2YLWR� >�@��
7DVNV� WKDW� DUH� SHUIRUPHG� XVLQJ� WKLV� WRRO�
LQFOXGLQJ�� WKH� DQDO\VLV� RI� VSOLWWLQJ� DQG�
UHFRPELQDWLRQ� UDWH� RI� K\GURJHQ�� WKH� VXUIDFH�
UHFRQVWUXFWLRQ� RI� LQGXFHG� E\� &2�� DQG� WKH�
YLEUDWLRQDO�VWDWHV�RI�&2��K\GURJHQDWLRQ��
�
��㸬�9DOLGDWLRQ�RI�0DFKLQH�/HDUQLQJ�

,QWHUDWRPLF�3RWHQWLDO�

���%HIRUH� VWDUWLQJ� D� SURGXFWLRQ� UXQ� RI� 0'�
VLPXODWLRQV�� LW� LV� QHFHVVDU\� WR� YDOLGDWH� WKH�
DFFXUDF\�RI�WKH�LQWHUDWRPLF�SRWHQWLDO�SURGXFHG�E\�
0/��7KH�YDOLGDWLRQV�ZHUH�GRQH�LQ�WHUPV�RI�PHDQ�
DEVROXWH� HUURU� �0$(��RI� DWRPLF� IRUFHV� �L�H��� WKH�
GLIIHUHQFH�EHWZHHQ�WKH�IRUFHV�FDOFXODWHG�E\�')7�
DQG�WKH�IRUFHV�SUHGLFWHG�E\�0/���$OO�WKH�UHVXOWV�RI�

0$(� IRU� WKH� &X�+�� &X�&��� DQG� &X�&2��+�
V\VWHPV� DUH� VKRZQ� LQ� )LJ� ��� )LJ� ��� DQG� )LJ� ���
UHVSHFWLYHO\��:H�IRXQG�WKDW�WKH�0$(V�DUH�VPDOOHU�
WKDQ����PH9�«��ZKLFK�LV�UHDVRQDEO\�JRRG��

�

�*(�����!#-*%#4*0/�0'�#40.*$�'02$&3�'02��5���3734&.�

�

�*(����!#-*%#4*0/�0'�#40.*$�'02$&3�'02��5����3734&.�

�
�*(�����!#-*%#4*0/�0'�#40.*$�'02$&3�'02��5���	���

3734&.�

�㸬1RQ�HTXLOLEULXP�VWDWHV�RI�+���&2��DQG�
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&&2��LQWHUDFWLQJ�ZLWK�&X�VXUIDFH�

� � � $IWHU� FRQILUPLQJ� WKH� DFFXUDF\� RI� WKH�
LQWHUDWRPLF�SRWHQWLDO��WKH�SURGXFWLRQ�UXQ�RI�0'�
VLPXODWLRQV� ZDV� SHUIRUPHG�� 7KH� UHVXOWLQJ�
G\QDPLFV� RI� +�� LQWHUDFWLQJ� ZLWK� &X� VXUIDFH� LV�
VKRZQ�LQ�)LJ����7KH�ILJXUH�VKRZV�WKH�VSOLWWLQJ�RI�
K\GURJHQ� PROHFXOHV� LQWR� WZR� K\GURJHQ� DWRPV�
�VKRZQ� LQ� UHG� FRORU��� 7KH� K\GURJHQ� DWRP� LV�
LQYROYHG� LQ� DOPRVW� HYHU\� LQWHUPHGLDWH� VWDWH� RI�
PHWKDQRO�V\QWKHVLV��)LJ���VKRZV�WKH�VQDSVKRW�RI�
G\QDPLFV�RI�&X�&2�V\VWHP�RI�ZKLFK�WKH�&2�FR�
DGVRUEHG�RQ� WKH�&X�VXUIDFH��7KH�DQDO\VLV�RI� WKH�
&2� LQGXFHG�VXUIDFH� UHFRQVWUXFWLRQ� LV� RQJRLQJ��
7KH� VQDSVKRW� GHSLFWLQJ� WKH� K\GURJHQDWLRQ�
SURFHVV�RI�&2�� LV� VKRZQ� LQ�)LJ�����7KH�FXUUHQW�
VLPXODWLRQ� KDV� DEOH� WR� VKRZ� VXFFHVVIXO� DQG�
XQVXFFHVVIXO�K\GURJHQDWLRQ�RI�&2��� �

�
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�㸬&RQFOXVLRQ�

2YHUDOO��ZH�KDYH�EHHQ�DEOH�WR�SURYLGH�WKH�GLUHFW�
REVHUYDWLRQ� WR� WKH� G\QDPLFV� RI� UHDFWDQWV� LQ� WKH�
PHWKDQRO�V\QWKHVLV��7KH�DQDO\VLV�RI�WKH�UHVXOWLQJ�
G\QDPLFV� LV� EHLQJ� SUHSDUHG� DQG� H[SHFWHG� WR� EH�
SXEOLVKHG�LQ�QHDU�IXWXUH��:KHQ�WKLV�UHVHDUFK�LV�
VXFFHVVIXOO\� FRPSOHWHG�� GHWDLO� NQRZOHGJH� RI�
QRQ�HTXLOLEULXP� VWDWHV� �WKH� dPLVVLQJ� OLQNb� LQ�
H[SHULPHQWDO� DQG� FRPSXWDWLRQDO� VWXGLHV�� FDQ�
EH� SURYLGHG�� ZKLFK� OHDG� WR� PRUH� FRQILGHQW�
XQGHUVWDQGLQJ�RI�KHWHURJHQRXV�FDWDO\VLV�� �
�
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2��3���$I<5AA58��5?<FI@@��58=��=B��68I@@�)5<A5B��௸Ҭ৵߀��ঘᖔߌฑ�� O%������ཏܗबΕླྀ
Η਼մੵʁཛྷླྀϠυϩՃ|��ೖຌؽփָճ۟यࢩ෨۟यָਫ਼ճ �� յָਫ਼ҽଖڂݜۂ
නߪԍճ������ɿ�

2��3���Ҭෳ߸࢚ɾؿɾ௸Ҭ৵߀ɾঘᖔߌฑɾґ౽ཾɾ�� Oܗ༼࢘࠸ϫίρφࣰؽݩ)-	/ྙۯ
ಝͶ͕͜ΖཛྷླྀϠυϩӪڻͶؖͤΖ਼մੵ|�� ��յӋநՌָٗढ़࿊ߪԍճ������ɿ�

2��3���ґ౽�୕ք��௸Ҭ�৵߀��ঘᖔߌ�ฑ�� O਼ݫ࣏�մੵͶΓΖ༩਼ࠠࣻ͗�=G?�)CH5H=B;��9HC	
B5H=CB��B;=B9಼෨ླྀΗͶ༫͓ΖӪڻՃ|�� ��ླྀରྙָߪԍճ������������ɿ�

2��3���৪ଞ�ช࠺ɾ!CIF85=B9�%=7C@5Gɾ௸Ҭ�৵߀ɾ�ɾঘᖔߌ�ฑɾྜྷ�ޭҲ�� Oϔϫρέ�$)๑Ν༽
͏ͪ � ��|ڻ఼਼Ӫࢢʀ֪ؔ࣎ࢋܯҮ֨ͳࢋܯ�ોυφϋʖεϥϱ਼մੵਭોݫ࣏
ೖຌۯߦӋநָճ෨ࢩ෨ߪԍճ� ��������!*�**	����	*����������ɿ�

2��3���ᐽࢃਸधɾ௸Ҭ৵߀ɾྜྷޭҲɾਁҲɾ௫೯ɾ߶ڰ५ɾྛ࢛ɾঘ࢚يۆɾ಼ٝۆҲ��
Oਭો�ـۯ༩ࠠـͶ͕͜Ζല೫͖ΔലࠀયҢգఖ਼մੵ|��ೖຌؽփָճ۟यָਫ਼ճ
��յָਫ਼ҽଖڂݜۂනߪԍճ������
�ɿ�
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2��3���ঘᖝङਫ਼��௸Ҭ৵߀ɾঘᖔ߀ฑɾྜྷޭҲ�� OࡋԿָൕԢϠυϩΝ࢘༽ͪ͢ലࠀ � ඉ೬ݫ࣏
��|ಝʗࠀͶ͕͜Ζലـ༩ࠠـۯ�ਭો�մੵʗΠϱϠωΠ਼ࡋ ���� ೧ౕুܺഀεϱϛζΤ
Ϟ������೧ �݆ɿ�

��ฑɾྜྷޭҲߌɾঘᖔ߀ฯీٍɾ௸Ҭ৵ٳ���2��3 O६ࡋԿָൕԢϠυϩΝ࢘༽ͪ͢ζϟοϩΦʖτϩ
�մੵ਼ࡋࠀലـો༩ࠠ� 	ലࠀఽಝͶ͕͜ΖൕԢϠυϩӪڻͶͯ͏ͱ	P�� ����
೧ౕুܺഀεϱϛζΤϞ������
�ɿ�

2��3���)MC�,985���5FFM��
��5@=A��0CG<=H585�$CF=?5K5�� nؽփָसࢢಊྙָ๑ͶΓΖ�&ٷͪ͢�Iη
τρϕනߑ࠸մੵ|��*DF=B;��CB:9F9B79�C:�!'*��+<9�'<MG=75@�*C7=9HM�C:�!5D5B���$5F
�����ɿ�

2�3����5FFM��
��5@=A��0CG<=H585�$CF=?5K5�� O$57<=B9�#95FB=B;�$C@97I@5F��MB5A=7G�*=AI@5H=CB�C:��&��
�M8FC;9B5H=CB�HC��CFA5H9�CB��I����*IF:579P��*DF=B;��CB:9F9B79�C:�!'*��+<9�'<MG=75@�*C7=9HM�
C:�!5D5B���$5F
�����ɿ�

��࢛ਫ਼��ਁ݊ߝຌࢃ���2��3 Oඏࢻద͵شՁָదۋҲ͍ΖݽରͶ͕͜Ζླྀରྙָదڧֆড়݇|��਼
ླྀରྙָεϱϛζΤϞ������
�
�ɿ�

ɾ�@9GG=C�$CF579ɾࠦߔ༺Ҳɾਜ਼ࡖ���2��3 �� OྡֆືౕۛଡϕϧθϜϪʖδʖۨ
ಊໃুಧ੫ుুܺഀ|��ೖຌཀྵָճ ����೧ॡلճ����5�	�������೧ �݆ɿ�

2��3���ঘీɾԾీগ࣑ɾݬ־༓நɾྀࢃ࿗��নຌ྆ղ�� O״ԻྋͶΓΖཛྷླྀ೦ఽୣժܯͶ
͕͜ΖؽփָसΝ༽͏ͪόθఁݰ|�� ��յೖຌఽ೦εϱϛζΤϞ��'5D9F�%C
������$5M�����ɿ�

2��3���Ց�ਇҲߗ��ൻܛࡂ��� O�@D<5�C@8� ϕϫήϧϞΝ༽͏ͱ��ਫ਼৫ࡋ๖ಝҡద͵ϊΠʖζϣߑଆର
νϱϏέ࣯ؔ૮ࡠޕ༽Ν༩ͤΖ|�� �յ༙ਫ਼৫ڂݜճ��$5F
�����ɿ�

2��3���್ ��կٍ��ྜྷိղ��౽ฑఫ��ठҬ࿗ٸ OҲݬཀྵࢋܯͶΓΖϩοϩܗ+=&�Ⴋஇߑଆ;ٶ
ોڏۯಊմੵ|�� ��յԢ༽ཀྵָճवָلढ़ߪԍճߪ�ԍওྯৈणৈ�����5	����	��ύϔ
Ϩρχ࠷������೧ �݆ ��	��ೖ�ɿ�

2��3���್ ��կٍ��ྜྷိղ��౽ฑఫ��ठҬ࿗ٸ Oϩοϩܗ+=&�Ⴋஇߑଆ;ٶોڏۯಊͶؖͤΖ
Ҳݬཀྵࢋܯ|�� ��յԢ༽ཀྵָճॡָلढ़ߪԍճʤওྯৈणৈى೨ߪԍʥ���D	����	��ύ
ϔϨρχ࠷������೧ �݆ �	�ೖɿ�

ɾ⁍ຌ�ޮҲɾऀنߦ�ਁ౽���2��3 Ց಼�ෆඛɾ҈౽�य़߸ɾ߶ޤ�ڰ�� O�%*ͶΓΖؔܿ͠ޜΗͪଡ॑ুಧ
ླྀबഀ਼ಝ|��ೖຌؽփָճ ����೧ౕ೧࣏ճߪԍชॄ���D��*9D
�����ɿ�

��ޤ�ڰ߶�༓Ҳɾ⁍ຌ�ޮҲɾऀՑ಼�ෆඛɾ҈౽�य़߸ɾࡖ���2��3 O�%*ͶΓΖܑࣾʀյޜबഀ਼
ർ͗ুಧླྀླྀಊಝͶ༫͓ΖӪڻ|��ೖຌؽփָճ ���� ೧ౕ೧࣏ճߪԍชॄ���D��*9D
�
����ɿ�

��ޤ�ڰ߶��߸ຌ�ޮҲ��ऀՑ಼�ෆඛ��҈౽�य़⁍��نߦ�ਁ౽���3��2 OֱܑౕࣾΝؔ࣎รԿͦͪ͠յুಧ
ླྀ�%*P�� 
ԍชॄ���D��%CJߪԍճߪ෨ָփָճླྀରؽೖຌغ�������ɿ�

2�3���Ԯీ���⁍ຌ�ޮҲ��ऀՑ಼�ෆඛ��҈౽�य़߸��߶ޤ�ڰ�� OϓΥʖθϓΡʖϩχ๑ͶΓΖฑӹର
ླྀඏཽԿͶ͕͜ΖືౕർӪڻ|��� ���յ਼ླྀରྙָεϱϛζΤϞߪԍชॄ�� �D���97
�
����ɿ�

��ޤ�ڰ߶�༓Ҳɾ⁍ຌ�ޮҲɾऀՑ಼�ෆඛɾ҈౽�य़߸ɾࡖ���2��3 O�%*�ͶΓΖܑࣾʀյޜޜ
Ϗϧϟʖν͗ఽ೦ಝͶ༫͓ΖӪڻ|��ೖຌؽփָճ౨քࢩ෨ ��ԍชॄߪԍճߪճō૱غ��D��
$5F
�����ɿ�
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2��3���Ԯీ�ɾ⁍ຌ�ޮҲɾऀՑ಼�ෆඛɾ҈౽�य़߸ɾ߶ޤ�ڰ�� OӹରླྀඏཽԿͶ͕͜Ζືౕർ͗ླྀ
ಊಝͶ༫͓ΖӪڻմੵ|��ೖຌؽփָճ౨քࢩ෨ �� ��ԍชॄߪԍճߪճō૱غ D��$5F
�
����ɿ�

��ޤ�ڰ߶ɾ⁍ຌ�ޮҲɾऀՑ಼�ෆඛɾ҈౽�य़߸ɾنߦ�ਁ౽���2��3 O�%*�ͶΓΖֱܑౕࣾΝؔ࣎รԿ͠
ͦͪյুಧླྀླྀಊմੵ|��ೖຌؽփָճ౨քࢩ෨ �� ��ԍชॄߪԍճߪճō૱غ D��$5F
�
����ɿ�

2��3���ଁ ీ�ཿքɾ⁍ຌ�ޮҲ�� O৾ಊ͠ޜΗͪଡ॑ুಧླྀླྀಊߑଆʀఽ೦ಝ|��ೖຌؽփָճ౨ք
෨ࢩ ��յָਫ਼ճଖڂݜۂනߪԍճߪԍชॄ���D��$5F
�����ɿ�

2��3���ਖଞ�༓༺ɾՑీ�ɾ௫ཾ�ݬ༡�� OฑέΦρφླྀΗͶ͕͜Ζ೬ஆͶًҾͤΖӖรͳ҈ఈ
ͶؖͤΖڂݜ|�� ��յਫ਼ݜ+*��εϱϛζΤϞ��౨ښ����D5;9G���݆ �ೖ� ������ɿ�

��༡ཾ�ݬɾ௫װɾ੶ਈ�ཾ߀ົ�ݬ܂���2��3 OοϡϋϩཛྷླྀηΩϧʖ֨ݱࢆҒͶؖͤΖ�%%Ν༽͏
ͪյؾਬఈ�%*ৄݗ|��ೖຌؽփָճ� 	��*&��ຌۿ��ԍชॄߪ�ԍճߪ෨ָରླྀ�غ��
����D5;9��݆ �ೖ	�ೖ� ������ɿ�

2��3���ీ େ�կ࠺ɾ௫ཾ�ݬ༡�� O#*+$Ν༽͏ͪ೬ஆοϡϋϩཛྷླྀͶ͕͜ΖߑԢྙ༩|��ೖຌླྀର
ྙָճ೧ճ ����D5;9G���݆ښ��ԍชॄߪ����� ��ೖ	��ೖ� ������ɿ�

��༡ཾ�ݬքɾਖଞ�༓༺ɾ௫୕�ڰ߶���2��3 OఁϪόϩθ਼յฑέΦρφླྀΗͶ͕͜Ζ೬ஆླྀର
҈ఈ|��ೖຌླྀରྙָճ೧ճ ����D5;9G���݆ښ��ԍชॄߪ����� ��ೖ	��ೖ� ������ɿ�

2��3���নઔ�༡धɾ௫ཾ�ݬ༡�� O+5M@CF	�CI9HH9	'C=G9I=@@9ླྀͶ͕͜Ζรഀয়+5M@CFӖླྀ͖Δؔܿཛྷླྀ
ѧྡֆયҢݳে|��ೖຌླྀରྙָճ೧ճ��ߪ���ԍชॄښ������D5;9G���݆��ೖ	��ೖ� ������ɿ�

2�3���Ցీ�ɾ௫ཾ�ݬ༡�� OฑέΦρφཛྷླྀͶ͕͜Ζଡ॑ηίʖϩ૮ࡠޕ༽ͶΓΖཛྷླྀΦϋϩάʖ
༎ૻ|��ೖຌླྀରྙָճ೧ճ ����D5;9G���݆ښ��ԍชॄߪ����� ��ೖ	��ೖ� ������ɿ�

2��3���নઔ�༡धɾঘ࣋�॥ɾ௫ཾ�ݬ༡�� OਭฑѻྙޱഓΝՅͪ͢Ԙฑߨฑ൚ؔڠଚଲླྀѧྡֆય
ҢϏνʖϱ|�� ��յೖຌఽ೦εϱϛζΤϞߪ�ԍชॄز�����'��������D5;9G���݆ �ೖ	��
ೖ� ������ɿ�

2��3���Ҷీ৽ɾీ؝༑ࡠɾ߶ࢦ݊ࢃɾҬ৴ܡɾἛ࢚يݬɾधɾࣴీਖଢɾୖҲ༦�� Oͪ͵ৼ
ࡋಊྏ࣑๑Νదͳͪ͢ৼϠυϩߑ|�� � յೖຌਫ਼ରҫָճճ�ಆන��
ङϟριʤ׃αϱϗϱεϥϱιϱνʖʥ�����������	��ɿ�

দɾ৶ྒྷݬɾࣴీਖଢɾࢦ݊ࢃ߶ɾܡɾҬ৴࢚يݬຌɾधɾἛڰɾӞీஒɾࡠ༑ీ؝���2��3
ଢभɾҶీ৽ɾୖҲ༦�� Oϐφ ฅఽεϝϣϪʖεϥڷಊࡋͰ͚ৼخৼϠυϩͶݫ࣏�
ϱͳࣰ֨ݳͲՆࢻԿ|�� �յೖຌਫ਼ରҫָճճ�ಆන� ��ङϟριʤ׃αϱϗϱ
εϥϱιϱνʖʥ�����������	��ɿ�

��ɾ๗ຌ७߶ࢃɾন࢚يݬɾἛ྆ݬ���2��3 O.'.ޫ܊෯ఽ࿑ॳఽͳٱఽͶ͕͜ΖԢغ
ҩ͏Ͷͯ͏ͱ�εϝϣϪʖεϥϱͶΓΖݗ౾|��ೖຌຼৼుָճৼుָؖ࿊ॡلճ �����
फ़�ԗֶ���ύϔϨρχʤϏεϓΡαԥශόʖηʥ����������ɿ�

2��3���୫༠ղɾీᡪɾड़ദ೯ɾࣝౣએਚɾࠞࢃཇ�� OӭԚྪଁՅીͶΓΖੋ಼ރք౨෨ਭ
࣯؇ཀྵͶؖͤΖ਼εϝϣϪʖεϥϱ|�� ��յೖຌਭָڧճ೧ճ��নࢃ���	�	�	�������೧ɿ�
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2��3���वࢃ།ɾଞ༠يɾ୫༠ղɾҶ֠ᠵଢɾࣝౣએਚɾҬྯɾࢃຌྀ༖�� OࡗͶ͕͜ΖఊӬ
ރਬճ٠�ੋڂݜܐฯસؖڧڕՃ|��ྫ̒೧ౕؽڇڛͶΓΖਭӭԚۂڕ
಼քӭԚڂݜڧճౣ߁��������ɿ�

2��3���୫༠ղɾड़ദ೯ɾࣝ ౣએਚ�� nഀఇ͗ࡗ෨ߕҮ੫Լͳਭ࣯Ͷٶ·ͤӪڻ|��
 ��յքߪָ؝ԍճ��ԥਤծ������ɿ�

2��3���ຌࠄ༣ଢɾޛ౽�� OปཛྷླྀͶ͕͜ΖݽରཽࢢාߑଆͶΓΖىफ़|��ೖຌؽփָճ
����೧ౕ೧࣏ճ������
�
	�ɿ�

2��3��� ຌࠄ༣ଢޛ��౽�� OཛྷླྀӖͳηίʖϩؔΦϋϩάʖ༎ૻ|��ೖຌླྀରྙָճ೧ճ
����������
�
��	��ɿ�

2�3��� ຌࠄ༣ଢɾޛ౽�� OཽࢢశՅͶΓΖปཛྷླྀรݳে|��ೖຌؽփָճ �� ָରླྀغ
෨ߪԍճ������

�	�ɿ�

2��3��� ᖝຌ༦࣑��+
�%
�'<5A��ਁઔྒྷன�� OؽփָसͶΓΖ�;���නεϨιϱҮదߑଆ୵ࡩ|��
ೖຌཀྵָճ ����೧ॡلճ����5!	�������೧ �݆ɿ�

�

�
�ͨଠ�

23��� ೯��Յ౽ش๗�� O��9Ͷ͕͜ΖλϓφξϛʖϩϠʖχՆ|��ೖຌཀྵָճ� ����೧वل
ճ��*9D�����ɿ�

2�3��� +5?5MI?=�$MC�� O*C:H�8=DC@9�F9GCB5B79�=B���9P���F8�!5D5B	�F5B79�.CF?G<CD���9K	6C8M�DFC6@9AG�
=B�'<MG=7G�	�:FCA�5HCAG�HC�EI5F?G��$5F�����ɿ�

2�3��� ೯��Յ౽ش๗�� O�� Ͷ͕͜Ζλϓφξϛʖϩڠ໒Ն|��ೖຌཀྵָճ� ���� ೧ॡل
ճ��$5F�����ɿ�

2�3��� ঘࢃٸ༐ध��ॡՄ��ਭ৶�� nوໝถܗ࠱��$'ଶͬߨϋρφϭʖέ਼૯ଲ
Ԣ|��ೖຌλʖεϡϩυʖνγΦϱηεϱϛζΤϞ �������96������ɿ�

2�3��� ೈ෨ܛ�ཀྵࢢɼ㟔�ҲಛɼෳԮخ�ඛɼԥ�ྕଢɼ�ິஒࢢɼݻʓຌ�Ҳഇɼवࢃ�ໞٳɼ�ଞ
�ऴɼຌ�ദɼଞ�२ฑɼଞ�তଢɼࡗຌܡ�ɼؖࠞ�৵Ҳɼీࢃ�๐ඔɼྜྷ�ඔՅࢢ�� nࣅՌ
ਏྏ࣪࣪ݺͶ͕͜ΖࣰυʖνΝ༽͏ͪԜઝـۯ଼ཻεϝϣϪʖεϥϱ|�� �� յҫྏๅָ
࿊ճʤ ��յೖຌҫྏๅָճָढ़ճʥ������೧ ݆ɿ�

2�3��� Ց�ന࢚ߔ�ీװ�� nྖࢢ৯ྙָͶ͕͜ΖϏʖεητϱφϙϠϫζʖԢ༽|�� �� յೖ
ຌཀྵָճ۟यࢩ෨ྭճʤۿຌָʥ������೧ �݆ �ೖɿ�

2�3��� $
*�+&��%
��#$ #&,���0
&",%&�� O#�)���*��#�����0�* $,#�+ &%�&����# (, ��
� #$��#&. %��&-�)���)&+�+ %��� *"��.�-�*�'�++�)%*��%���0%�$ �*P��+<9�
�H<�&D9B�&�$�.CF?G<CD���5A6F=8;9�,B=H98�"=B;8CA���!I@M
��������ɿ�

2�3��� ࠦ౽կ৵�� nյخ൚ӹຜ #�*Ν࢘༽ͪ͢ླྀରεϝϣϪʖεϥϱ|��Ԣ༽ཀྵָճ�ֆψό
ుࢢԿָڂݜճ �յϛηνʖఴডଶߪԍ� �+C?MC�!5D5B����*9D
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ϱνϓΥʖηͳ͢ͱ �)96�/27( Νཤ༽͢ͱ͏Ζ͞
ͳΝఽ͓Ζͳɼ!�#��Ώ �����ͺʹΓ͑͵๏͗
Ζ͖ɼͳɼཤ༽ͶؖͤΖ࣯ଡ͚͏ͪͫͪ͜ɽ͓࢘
͖͢͢͵͗Δɼݳয়ͺંద͵ཤ༽ͺೋ͚͢ɼೖຌ
ؖؽڂݜڠಋڂݜͳ͢ͱ࿊ܠͶΓΕɼ�����
Νղͪ͢ཤ༽͗ՆͲ͍Ζ͞ͳΝఽ͓Ζͳɼ೨
ɽͨͪͦݡΝࢡ͵͑ͨ Ά͖ɼυʖνૻଐౕΏϋρ
φϭʖέଐౕͶؖͤΖ࣯ଡ͚͏ͪͫ͘ɼ�&276�
#5Ͳ͏ͪͫ͏࣯ͪΌɼๅ௪৶خ൭ඍͳ
�ࣟͪ͢ɽ࠸॑གྷౕΝܠεητϞͳ࿊ؽࢋܯໝو

�

���� ��� �)) )*��� !&�� )����+#�(�� �(&� #�� �+ ���� ,��*&(�

&'* $ /�* &%��҈ీɼీक�� �
���� �(&,�%�%��� ���&(� %�� �.)*�$� �&(� ��)��(��� 
�*��

��%���$H%*��҈ీɼీक��
� ϛηνʖ����	�Ͳͺɼೖຌుࣞהـճऀ� �����ͳ
େέϧΤχ࿊ಊ࣏ॶͲखΕૌΞͲ͏Ζڂݜಉڢ
ݳ൭ࣰخͳ߶υʖνੵ༧ࢋܯ߶ܗ
Ͷͪ͜ �ͯڂݜτʖϜΝ়ղͪ͢ɽ�
� ϛηνʖ� ����Ͳͺ಼ͨ �ͯڂݜͶͯ͏ͱखΕ
ѽͮͪɽΉͥ ����55-56)(�.2&�5',)(7/)4ͲͺɼکԿָ

ਦਦ ���� ϛϛηνʖઈΝݬ͑ߨ�

－ 109 －



�

�

सΝ༽͏ͪζϥϔηίζϣʖϧΝ়ղͪ͢ɽҌε
ητϞಊࡠࡋΏɼগཔ՟ୌͲ͍Ζ !/740ͳ
ΗΖ๏͗ଡ͖ͮͪɽΉͪɼͪ࣍ΝັڷͶͯ͏ͱ౹
λʖηαʖχΝޮ͢ͱ͏Ζ͖ʹ͖͑ΏɼࣰૹͶ༽
͏ͪϓϪʖϞϭʖέͶͯ͏ͱ࣯ଡ͚͘ɼࣰ
ૹͲؖৼͦرͱ͏ͪͫ͏ͪɽڂݜͳ͢ͱപ
͏ͳ͏͑αϟϱφଡ͚͏ͪͲɼࣰ༽ԿͶ͜
ͱ֨ΝΌΖචགྷ͍͗Ζͳͪͣ״͚کɽ�
� Ͷ࣏ �42*-/)�+7-()(�8)'624�236-0-;%6-21Ͳͺɼλʖη
αʖχΝϗέφϩϕϫιργͲࢋܯͶ࠹నԿͪ͢
λʖηαʖχͶࣙಊรͤΖςʖϩΝ়ղͪ͢ɽϗ
έφϩԿΝஎΔ͵͏པं͏Δͮ͢ΎΕɼͨΓ
͑͵๏ͶϗέφϩԿͶͯ͏ͱஎͮͱ͏͚͖ͪͫͮ͘
͜Ͷ͵ͮͪɽ͞ςʖϩͶΓͮͱϗέφϩԿ͗༲
ҝͶ͵ΗͻɼϗέφϩϕϫιργஎΝ߁ΌΖ͞
ͳͶ͗ܪΖ͖͢Η͵͏ͳͪͣ״ɽ�

� ϛηνʖ� �	��Ͳͺ߶ؽࢋܯεητϞͶ͕͜
ΖཔྼࣙಊىεητϞࣰݳखΕૌΊΝ়ղ͢
ͪɽڂݜυʖν؇ཀྵͶ͕͜Ζڂݜυʖνݳ࠸
ɼཤ༽ଇͪΌཔྼىεητϞ॑གྷ
Νઈ͢ɼϤʖηίʖηͳϕϫφνϕΝ͏࢘ըʓ
͗ͤࢨཔྼىεητϞΉ͖͵ླྀΗΝ়ղ͢
ͪɽεϝϣϪʖεϥϱ͵ʹͲྖυʖνΝਫ਼Ίड़
ͤ߶ؽࢋܯεητϞͲࣙಊదͶཔྼΝىͤΖ
චགྷɼͨ͢ͱఁෝ՛ͲϤʖδ͗͑ߨζϥϔഐޛ
Ͳཔྼ͗ࣙಊదͶى͠ΗΖ఼ɼཔྼυʖνΝϤʖ
δ͗ંฦॄͲ͘͵͏ࣆͲڂݜυʖνಃΝ֮
ฯͤΖ఼Ͷͺଡ͚པं͚͗͘ᰒ͏ͱؖৼΝ
ͱ͏ͪɽΉͪଡ͚པं͖Δ͞པྼεηͮ࣍
τϞٶ;ϕϫφνϕ͗Ψʖϕϱλʖηͳ͢ͱڛ
͠ΗΖ͖ʹ͖͑ɼͳ͏࣯͑Ν͏ͪɽ఼͞
ಁΉ͓ͱޛࠕཔྼىεητϞࣰݳͶ͜ͱखΕ
ૌΞͲ͏ͪ͘͏ɽ�
���� %)�����)��� �%*�(�&%%��*� � $+#�*&(� �&(� ��*-&("�

� $+#�* &%�- *��&�������+# %���୫��
� ຌϛηνʖͲͺɼ���εητϞϱνʖαϋέ
φεϝϣϪʖεϥϱͶͪ͜ɼζϥϔηίζϣʖ
ϨϱήଲԢϋρφϭʖέεϝϣϪʖνΝ়ղͪ͢ɽ
པंͶζϥϔηίζϣʖϨϱήචགྷͺཀྵմ͢
ͱ͏ͪͫͪ͜ɽ͢ ͖͢ɼ�1*-1-&%1(ଲԢ༙ໃΏ
���ϠυϩԿ๏๑͵ʹࣰࡏͶϱνʖαϋέφ
અܯͶ͑࢘؏఼͖Δ࣯Νଡ͚͏ͪͫ͏ͪɽ࣯
Νण͜ͱϱνʖαϋέφઅܯͶ༽͏ΖͶͺߍ͵Ζ
�ɽͪ͢״චགྷ͍͗Ζͳࣰ͑ߨ֨Νؽ
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� ຌιϱνʖͲͺɼέϧΤχώʖητΡϱήؽΝ
ඍ͓ͪηʖϏʖαϱϒϣʖν !�#�� Νߑͪ͢ɽ
͖͢͢ɼηʖϏʖαϱϒϣʖνͳέϧΤχؔ
ࠫΏαηφࠫ͗ཤ༽ंέϧΤχཤ༽Ν͝ΖڬΗ
͍͗ΖɽຌϛηνʖͲͺɼɼαηφɼཤ༽๏๑
 �఼͖Δཤ༽ंͶέϧΤχཤ༽ΝଇͤΖӣ༽๏
ਓڂݜΝ়ղͪ͢ɽ�
� ϛηνʖනͶͺɼָंڂݜΏָਫ਼ɼέϧΤ
χͶؖͤΖۂة๏͵ʹ༹ʓ͵๏͗པ͠ΗͪɽΨ
ϱϕϪϝηͳέϧΤχญ༽͗͠ΗΖɼଡ͚
པंͺηʖϏʖαϱϒϣʖν಼ηφϪʖζΝ
��!ͲέϧΤχͶϜΤϱφͤΖ఼Ώ՟ۜ๏ࣞ͗ҡ͵
Ζ �ͯΫϣʖΝ༽қ఼ͪ͢ͶັڷΝͮ࣍ͱ͏ͪͫ
ͪ͜ɽΉͪɼέϧΤχγʖϑηમཀྵ༟ΏηʖϏʖ
αϱϒϣʖνͳέϧΤχؔ௪৶ஙԈଲԢͶͯ
͏ͱ࣯Ν͏ͪͫ͏ͪɽ�
� ຌϔʖηͲఴࣖͲͺɼέϧΤχंۂࣆ๏ͳ٠
ͤΖͳͳͶɼܻྯݶཁΝ͏ͪͫ͏ͪɽࠕյ
�ͱ͏ͪ͘͏ɽ͖͢ಊͶڂݜΝࣙਐݩܨ

�

��� ͕ΚΕͶ�

� ָγώʖϟࡗ೧ౕఴࣖͶ͕͏ͱɼࠕ
υΡΠιϱνʖوໝ͕ؽࢋܯΓ;ՆࢻԿۂࣆΝ
ͺͣΌͳ͢ɼ߶ࢋܯʀϋρφϭʖΫϱήͶؖͤ

ΖڂݜՎͶͯ͏ͱԦธΝৼͳͪ͢ ��པک໌
ंͶΠΤφϨʖοͤΖ͞ͳ͗Ͳͪ͘ɽཔ೧ౕ !�

࠷ͺธࠅαϫϧχयυϱώʖࢤͲಋغ࣎Ͷ࠷
͠ΗΖ͗ɼࡗָγώʖϟυΡΠιϱνʖϕ
ϪκϱηͳͳͶɼๅޮɼΠΤφϨʖο
ಊͶӀ͘କ͘ਜྙ͢ͱ͏ͪ͘͏ͳ͓ߡΖɽ�
� ͪ͢͏بΝ͕ྙڢԋͳ͟ࢩΖ͟͵ߍҒͶͺ֦ܐؖ
͏ɽ�
�

ਦਦ ��� ϛηνʖઈΝ͑ߨָӅਫ਼ʤ܇٤ీʥ�

ೖఴࣖͪ͢ϛηνʖ ��� Ώɼͨଠ
ࣺਇ͵ʹɼ͞ ͞Ͳ়ղ͘͢Η͵಼͖ͮͪ༲Ͷ
ͯ͏ͱͺԾىΤΥϔϘʖζͶ͠ࡎܟΗͱ͏
Ήͤɽͬ͞Δͧͽ͟ལ͚ͫ͠͏ʁ�
�

�
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ࡅྥࢀࡇࠋࡓࡋࡲࡁ࡛ࡀࡇࡿࡍ㛤ദࢆᮏ㑅࡚

࡚ண㑅ࠊࢀࢃ⾜ࡀ	� ࠋࡓࡋࡲࡋ㏻㐣ࢆண㑅ࡀ࣒࣮ࢳ

ୗグࡣᯝ⤖ࡢࡑ �� ࡣ㏻ᖖࠋࡍࡲࡾ࠾࡚ࢀࡉᥖ㍕

す᪥ᮏୖࡢ ୖࡢᮾ᪥ᮏࠊ࣒࣮ࢳ�� ࢆ࣒࣮ࢳ��

㑅ᢤࢀࡒࢀࡑࠊࡋ㜰Ꮫ㸦㜰㸧ᮾிᕤᴗᏛ

㸦ᮾᕤ㸧ࡢሙ㞟࡚ࡗࡲᮏ㑅ࡀ㛤ദࡲ࠸࡚ࢀࡉ

ᮾす༊ูࡵࡓࡿ࠶㛤ദ࡛ࣥࣛࣥ࢜ࠊࡋࡋࠋࡓࡋ

ୖࡃ࡞ ࡇ࠺࠸ࠊࡿࡍཧຍᮏ㑅ࡀ࣒࣮ࢳ�	

�ࠋࡓࡋࡲࡾ࡞
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ୡࠊ࠺࠸ࡿࡁ࡛ࡀࡇ࠺ࡀ⏕㧗ᰯ⏕㺃㧗ᑓࢆࢱ࣮

⏺ⓗࡶኚࣘࠋࡍ࡛ࡢࡶ࡞ࢡ࣮ࢽཎ๎࡚ࡋẖᖺ

୧Ꮫࢆࢱ࣮ࣗࣆࣥࢥ࣮ࣃ࣮ࢫࡢࠋࡍࡲ࠸
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㜰ࡢసᡂࢺࢵ࣎ࣟࠕࡿࡼ࣒࣮ࢳ㏣㊧ၥ㢟ࠖ࠺࠸
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