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኱࡛᭱ࡣ⋠๤㞳ࡿ ����� �㸪᭱ᑠ࡛ ���� �࡛

ࡣ⋠๤㞳ࠋࡓࡗ࠶ ��a�� ศࡢ㛫࡟኱᪼ୖࡃࡁ

ࡣ⾜㐍ࡢ๤㞳ࡶࡽࢀࡇ㸪ࡾ࠶ࡀὶᮌࡿ࠸࡚ࡋ

ᵝࡋ࠿ࡋࠋࡓࡗ࠶࡛ࠎ㸪Ỉ఩ � FPࡢሙྜ࡜ẚ

㍑࡜ࡿࡍ๤㞳⋡ࡀ � �⛬ᗘࡀࡢࡶࡢከࡃ㸪඲

యⓗ࡟๤㞳⋡ࡣᑠࡾ࠾࡚ࡗ࡞ࡃࡉ㸪Ỉ఩ � FP

ࠋࡓࡗ࠿ࡉᑠࡣࡁࡘࡽࡤࡾࡼሙྜࡢ

Ỉ఩ࡓ࠸⏝ࢆΎỈ࡜♟◁ � FPࡢሙྜࡢ⤖

ᯝࢆᅗ�����㸪ࡽ࠿��ᅗࠋࡍ♧࡟ ศᚋࡅ࠾࡟

኱࡛᭱ࡣ⋠๤㞳ࡿ ����� �㸪᭱ᑠ࡛ �� �� �࡛

ࡓࡗ࠿ࡁ኱ࡀ⋠๤㞳ࠋࡓࡗ࠶ � ᮏ࡟㛵࡚ࡋ㸪

๤㞳⋡ࡣ �� ศࡢ࡛ࡲ㛫࡟኱࠾࡚ࡋ᪼ୖࡃࡁ

௚ࡢࡑ㸪ࡋ࠿ࡋࠋࡓࡅ⥆ࡋ᪼ୖࡶᚋࡢࡑ㸪ࡾ

ࡣ⋠๤㞳ࡢὶᮌࡢ �a��⛬ᗘ࡛ࡾ࠶Ỉ఩ � FP

ࠋࡓࡗ࡞࡟ഴྥࡢᵝྠ࡜ሙྜࡢ

ḟ࡟㸪᭱ ኱๤㞳⋡ࢆẚ㍑ࡓࡋᅗࢆᅗ࡟���

Ỉ఩ࡓ࠸⏝ࢆ♟◁㸪ࡽ࠿���ᅗࠋࡍ♧ � FPࡢ

ᅗ��� ๤㞳⋡ࡢ᥎⛣�ΎỈࡳࡢ㸪Ỉ఩ ��FP��

ᅗ��� ๤㞳⋡ࡢ᥎⛣�◁♟ࡾ࠶㸪Ỉ఩ � FP�

ᅗ��� ๤㞳⋡ࡢ᥎⛣�◁♟ࡾ࠶㸪Ỉ఩ � FP��

0

5

10

15

20

25

0 20 40 60 80 100 120

St
rip

pi
ng

 ra
te

(%
)

Time(min)

0

5

10

15

20

25

0 20 40 60 80 100 120

St
rip

pi
ng

 ra
te

(%
)

Time(min)

0

5

10

15

20

25

0 20 40 60 80 100 120

St
rip

pi
ng

 ra
te

(%
)

Time(min)

24



ሙྜࡃࡼࡶ᭱ࡀ๤㞳ࡾ࠾࡚ࡋ㸪ḟࡓ࠸⏝ࢆ♟◁࡟

Ỉ఩ ��FP ࡢࡽࢀࡇࠋࡓ࠸࡚ࡋ๤㞳ࡃࡼࡀሙྜࡢ

⤖ᯝࡾࡼ㸪๤㞳⋡࡟≉ᚩⓗ࡞ഴྥࡣぢࡗ࠿࡞ࢀࡽ

ࡀᙳ㡪ࡿࡼ࡟ಶయᕪࡢ㸪ὶᮌ࡚ࡋ࡜⏤⌮ࡢࡇࠋࡓ

኱ࠋࡿࢀࡽ࠼⪄࡜࠸ࡁ

F� ⾲⾲㠃ほᐹ

࠸ࡘ࡟㠃⾲ࡢὶᮌࡓ࠸࡚ࡌ⏕ࡀ㸪๤㞳࡟ࡽࡉ

࡚ほᐹ᳨࣭ウࠋࡓࡗ⾜ࢆ

Ỉ఩ࡓ࠸⏝ࢆ♟◁ � FPࡢሙྜࡿࡅ࠾࡟๤㞳⋡

ࡢ࡜ࡈ᫬㛫࡚ࡋ࡜㇟ᑐࢆὶᮌࡓࡗ࠿ࡁ኱ࡶ᭱ࡀ

๤㞳ࡢኚ໬ࢆほᐹࡢࡇࠋࡓࡋὶᮌ⾲㠃ࡢ๤㞳㐣⛬

���ᅗࢆ ᦆയࡢ➼ࡅḞࡸࢀ๭࡟ὶᮌ⾲㠃ࠋࡍ♧࡟

��㸪ࡀࡓࡗ࠿࡞ࢀࡽぢࡣ ศᚋࡢ᫬Ⅼ࡛ࡣഃ㠃ࡀ

ᦶ⪖ࡿ࠸࡚ࡋᵝᏊࡀ☜ㄆ࡚ࡗࡼࠋࡓࢀࡉ㸪ࡢࡇὶ

ᮌࡢഃ㠃ࡢ࡜♟ࡣ᥋ゐࡿࡼ࡟ᦶ⪖ࡀཎᅉࡾ࡞࡜

๤㞳ࡀ࡜ࡇࡿ࠸࡚ࡌ⏕ࡀศࡣࢀࡇࠋࡿ࠿㸪♟࡜ὶ

ᮌࡢഃ㠃࡟࠺ࡼࡿ᧿ࡀ᥋ゐ࠼⪄࡜ࡵࡓࡓ࠸࡚ࡋ

ࡉ㛗࡟㸪୺ࡃ࡞ࡣ࡜ࡇࡿࡀᗈ࡟≦෇ࡣ㸪๤㞳ࢀࡽ

᪉ྥ࡟㐍⾜ࡋ࠿ࡋࠋࡓࡋ㸪๤㞳ࡣ඲㛗༙ࡢศ⛬ᗘ

ࡢࡇࠋࡓࡗ࡞ࡃ㐜ࡣ⾜㐍ࡢᚋ㸪๤㞳ࡓࡋ⾜㐍࡛ࡲ

ὶᮌࡢ๤㞳ࡣᅗ��� ࠾࡚ࡌ⏕࡟ࡳࡢ㒊ศࡓࡋ♧࡟

ࡗ࠿࡞࠸࡚ࡌ⏕ࡣ๤㞳ࡢᡤ࡛⟠ࡢ௨እࢀࡇ㸪ࡾ

ࠋࡓ

��ศᚋ㸪๤㞳⋡ ���� ��

� ศᚋ㸪๤㞳⋡ ����

��ศᚋ㸪๤㞳⋡ ���� ��

��ศᚋ㸪๤㞳⋡ ���� ��

��ศᚋ㸪๤㞳⋡ ����� ��

���ศᚋ㸪๤㞳⋡ ����� �

��ศᚋ㸪๤㞳⋡ ���� ��

��ศᚋ㸪๤㞳⋡ ����� � ���ศᚋ㸪๤㞳⋡ ����� �

ᅗ���� ๤㞳㐣⛬�
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๤㞳ࡓ࠸࡚ࡋὶᮌ඲࡚ࢆほᐹࢁࡇ࡜ࡓࡋ㸪ᅗ��� ࡣᦆയ࡛ࡢ➼ࡅḞࡸࢀ๭࡟ᵝྠ࡜ὶᮌࡓࡋ♧࡟

⟠ࡓࡌ⏕ࡀ๤㞳࡟ึ᭱ࡣࡽࢀࡇࠋࡓࡗ࠶ഃ㠃࡛࡟୺ࡣ㸪๤㞳⟠ᡤࡾ࠾࡚ࡌ⏕ࡀ๤㞳ࡾࡼ࡟⪕ᦶࡃ࡞

ᡤࢆ୰ᚰ࡟࿘ᅖ࡬ᗈ࡛࡜ࡇࡃ࠸࡚ࡗࡀ๤㞳ࡀ㐍⾜ࡀࡓ࠸࡚ࡋ㸪」ᩘ⟠ᡤྠࡽ࠿᫬࡟๤㞳ࡿࡌ⏕ࡀᵝ

Ꮚࡾࡲ࠶ࡣぢࡎࢀࡽ㸪�⟠ᡤࡢ๤㞳ࡀ☜ㄆฟ᮶ࡣࡢࡓ � ᮏ୍ࠋࡓࡗ࠶࡛ࡳࡢ᪉㸪ࡾࡲ࠶๤㞳ࡌ⏕ࡀ

๤ࡾࡼ࡟࡜ࡇ࠺⾜ࢆ㸪⏬ീゎᯒࡀࡓࡗ࠿࡞ࡁุ࡛᩿ࢆ๤㞳࡚࠸࠾࡟ほᐹࡿࡼ࡟ど┠ࡣሙྜ࠸࡞࠸࡚

㞳ࢆ☜ㄆᩘࡶࢫ࣮ࢣࡿࡁ࡛ࡀ࡜ࡇࡿࡍከࡃぢࠋࡓࢀࡽ

�� ࡟ࡾࢃ࠾࠾

ᮏ◊✲࡛ࡣ㸪ὶᮌࡢᶞ⓶ࡀ๤㞳ࡿࡍ㐣⛬ࡸᵝᏊࢆ㸪ᖹ㠃ᚠ⎔Ỉ㊰᳨࡚࠸⏝ࢆウ᳨ࡢࡇࠋࡓࡗ⾜ࢆ

ウࡾࡼ࡟௨ୗࡢ▱ぢࡀᚓࠋࡓࢀࡽ

x ΎỈ࡚࠸⏝ࢆࡳࡢὶᮌࢆὶࡓࡋሙྜ㸪ὶ㊰ࡢቨ㠃ࡸᗏ㠃㸪ὶᮌྠኈࡿࡼ࡟✺⾪ࡢ⾲㠃ࡢ๤㞳ࡣ

ࠋࡓࡗ࠿࡞ࡁㄆ࡛☜ࡾࡲ࠶

x ๤㞳ࡣ ��a�� ศࡢ㛫࡟኱ࡃࡁ㐍⾜ࡀࡢࡶࡿࡍከࡃ㸪ࡢࢀࡒࢀࡑ๤㞳ࡢ㐍⾜ࡣᵝࡇࠋࡓࡗ࠶࡛ࠎ

ࠋࡿࢀࡽ࠼⪄࡜࠸ࡁ኱ࡀᙳ㡪ࡿࡼ࡟ಶయᕪࡢ㸪ὶᮌ࡚ࡋ࡜⏤⌮ࡢ

x ๤㞳ࡀ኱ࡃࡁ㐍⾜ࡿ࠸࡚ࡋὶᮌࡣ୺࡟ഃ㠃ࡽ࠿๤㞳ࡾ࠾࡚ࡌ⏕ࡀ㸪」ᩘ⟠ᡤྠࡽ࠿᫬࡟๤㞳ࡍ

ࠋࡓࡗ࠿࡞ࢀࡽぢࡾࡲ࠶ࡣഴྥࡿ

x ๤㞳࡟࠺ࡼ࠸࡞࠸࡚ࡌ⏕ࡀぢࡿ࠼ὶᮌ࡛ࡶ㸪⏬ീゎᯒ᩿࡛࡜ࡇ࠺⾜ࢆ㠃ࡽ࠿ഹ࡟࠿๤㞳ࡌ⏕ࡀ

ࠋࡓࡗ࠿ศࢆ࡜ࡇࡿ࠸࡚

௒ᚋࡣ㸪ὶᮌࡢᮏᩘࡸᅵ◁ࡢ⢏ᚄ➼ࡢ᮲௳ࢆኚ࠼㸪๤㞳ࡢ㐍⾜࡟ཬࡍࡰᙳ㡪᳨࡚࠸ࡘ࡟ウࢆ㐍ࡵ

ࠋࡿ࠶ணᐃ࡛ࡃ⾜࡚

ཧ⪃ᩥ⊩

�� Ỉཎ㑥ኵ㸸ᅵ▼ὶ࡟క࠺ὶᮌࡿࡼ࡟⅏ᐖࡢࡑ࡜㜵Ṇ㍍ῶᑐ⟇࡟㛵ࡿࡍ⪃ᐹ㸪Ỉ฼⛉Ꮫ㸪1R����㸪

SS�����㸪�����

�� ❧▼㱟ᖹ㸪㤶᭶ᬛ㸪▼ᕝಙ㝯㸸ᅇ㌿෇⟄ᐇ㦂ࡿࡼ࡟Ỉ࣭◁࣭ὶᮌࡢΰྜᅵ▼ὶࡢ೫ᯒ࡟㛵ࡿࡍ

ᇶ♏᳨ウ㸪ᵓ㐀ᕤᏛㄽᩥ㞟�9RO���$㸪SS����������㸪�����

�� 5XGROI�0LNODX��)ORULDQ�HW�◁㜵ᆅ࣮ࢱࣥࢭࡾ࡭ࡍヂ�㸸ὶᮌᑐ⟇̿ᐇົධ㛛̿㸪SS�����㸪◁㜵ᆅࡍ

�����㸪࣮ࢱࣥࢭࡾ࡭

�� ୰㔝ᚿ㑻㸪ᶓᒣಇ἞㸪బࠎᾈྖ㸪ᮧ஭ᨻᚨ㸸ᶞᮌ࡟ṧࡓࢀࡉὶୗ⑞㊧ࡿࡼ࡟㜿ὠỤᅵ▼ὶࡢὶ

ୗ᪉ྥࡢ᥎ᐃ㸪᪥ᮏᆅࡾ࡭ࡍᏛ఍ㄅ㸪9RO���㸪1R��㸪SS��������㸪�����

�� す⬥㑈㸪㰻⸨᠇ᑑ㸪Ώ㎶୍ஓ㸸ᶫᱱ㒊ࡿࡅ࠾࡟ᮡࡢሁ✚࡟㛵ࡿࡍỈ⌮ᶍᆺᐇ㦂㸪ᮾ໭ᆅᇦ⅏ᐖ

⛉Ꮫ◊✲㞟఍㸪➨ ��ᕳ㸪SS������㸪����㸬

�� ụ㇂ᾈ㸸ᅵ▼ὶ⅏ᐖ㸪ᒾἼ᪂᭩㸪���S㸪�����
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