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1㸬 ࡟ࡵࡌࡣ�

� 1995 ᖺࡢ⪏㟈ᨵಟಁ㐍ἲࡢ⟇ᐃࡾࡼ࡟㸪1981 ᖺ࡟᪋⾜ࡓࢀࡉ᪂⪏㟈ᇶ‽⟇ᐃ௨๓࡟ᘓタࡉ

ࡢ㸪Ꮫᰯ᪋タ࡟≉ࠋࡓࡁ࡚ࢀࢃ⾜࡟ࠎᚎࡀ㟈ᨵಟ⪏ࡧࡼ࠾㟈デ᩿㸪⪏࡚ࡋᑐ࡟≀᪤Ꮡᘓ⠏ࡓࢀ

ᘓࡢᐃつᶍ௨ୖ୍࡞࠺ࡼࡿࢀࡽ࠸⏝ࡶ࡚ࡋ࡜㑊㞴ᡤࡣ࡟㸪⅏ᐖⓎ⏕᫬ࡋ⏝฼ࡀ⪅ࡢከᩘ࡞࠺ࡼ

ࡼࡿࡍಖ☜ࢆ⬟㟈ᛶ⪏ࡿࡎ‽࡟‽㟈ᇶ⪏ࡢ⾜⌧㸪ࡣ࡟୰࡛᪤Ꮡ୙㐺᱁ᘓ⠏≀(≉ᐃᘓ⠏≀)ࡢ≀

බࡢ඲ᅜࡓࡋ⾲Ⓨࡀ┬㒊⛉Ꮫᩥࠋࡿ࠸࡚ࢀࡽࡵồࡃᙉ࠺ࡼ࠺⾜ࢆ㟈ᨵಟ⪏ࡧࡼ࠾㟈デ᩿㸪⪏࠺

❧Ꮫᰯ᪋タࡢ⪏㟈໬⋡ බ❧ᑠ୰Ꮫᰯ࡛ࡢ㸪඲ᅜ࡜ࡿࡼ࡟(1 95.6%㸪㧗➼Ꮫᰯࡣ࡚࠸࠾࡟ ࡢ93%

⪏㟈໬ࡀ᏶஢ࠋࡿ࠸࡚ࡋ௒ᅇㄪᰝᑐ㇟ࡿࡍ࡜ᮾ໭ᆅ᪉ࡶ࡚࠸࠾࡟⾲ � 㝖ࢆ㸪୍㒊࡟࠺ࡼࡍ♧࡟

⪏ࡢ௨ୖࢀࡑ࠿➼ྠ࡜඲ᅜᖹᆒ࡛┴ࡢ࡝ࢇ࡜࡯ࡁ

㟈໬⋡࡛ࡲࢀࡇࠋࡿ࠸࡚ࡗ࡞࡜㸪⭾኱࡞㔞࡟ཬࡪ

デ᩿࣭ᨵಟࡀࡿ࠸࡚ࢀࡉ࡞ࡀ㸪࡟ࢱ࣮ࢹࡢࡑᑐࡋ

࡚⣔⤫ⓗࢹࡢࡽࢀࡑࠋ࠸࡞࠸ࡣ࡚ࢀࢃ⾜ࡣ⌮ᩚ࡞

ࡿࡍ㛵࡟㸪⪏㟈デ᩿࣭ᨵಟ࡛࡜ࡇࡿࡍ⌮ᩚࢆࢱ࣮

ഴྥࢆ᫂ࡋ࡟࠿ࡽ㸪ᆅᇦᛶ➼ࡢ≉ᚩࢆぢฟ࡜ࡇࡍ

࡚࠸࠾࡟㸪ᮾ໭ᆅ᪉࡟≉ࠋࡿࢀࡽ࠼⪄࡜ࡿࡁ࡛ࡀ

ཷࢆᐖ⿕ࡢࡃከࡶᏛᰯ᪋タࡾࡼ࡟ᮾ᪥ᮏ኱㟈⅏ࡣ

ࡾࡼ࡟㟈デ᩿࣭ᨵಟ⪏࡜㸪⿕ᐖㄪᰝ⤖ᯝࡾ࠾࡚ࡅ

㸪⪏㟈࡛࡜ࡇࡿࡍウ᳨ࢆ㛵ಀࡢ⬟㟈ᛶ⪏ࡿࢀࡉ♧

ᨵಟࡢຠᯝ᳨ࢆド࡛ࠋࡿࡁ 
ࡿࢀࡉ⏝άࡶ࡚ࡋ࡜㑊㞴ᡤࡣ࡟㸪⅏ᐖ᫬ࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࡍᐤ୚࡟ㄢ㢟ࡓࡋ㸪ୖ㏙ࡣࡽ⪅➹

ᮾ໭ᆅ᪉࡛ࡲࢀࡇ㸪࡚ࡋ࡜㇟ᑐࢆ㕲㦵㐀ᒇෆ㐠ືሙ࠸㧗ࡢ㔜せᗘࡢᏳ඲ᛶࡽ࠿࡜ࡇ 3 ┴(ᒾᡭ

┴࣭ᐑᇛ┴࣭⚟ᓥ┴)ࡿࡅ࠾࡟ᘓ≀ࡢ⪏㟈デ᩿ഴྥศᯒࡢࡑࡸᨵಟ᪉ἲࡢ࡚࠸ࡘ࡟ㄪᰝ◊✲㸪ࢹ

ࡓࡁ࡚ࡗ⾜ࢆసᡂࡢࢫ࣮࣋ࢱ࣮ ✲◊ࡢ 㸪᪤ࡓࡲࠋ(4,(3,(2 ࡿࡅ࠾࡟┴⏣⛅ࡣ࡚࠸࠾࡟(5 113 ࡢ௳

⪏㟈デ᩿஦౛ྠ࡚࠸ࡘ࡟ᵝ᳨ࡢウ࡛ࡇࡑࠋࡿ࠸࡚ࢀࢃ⾜ࡀ㸪ᮏ◊✲ࡣ࡚࠸࠾࡟సᡂࡓࢀࡉ 3 ┴

㸪ࡸഴྥศᯒࡿࡍ㛵࡟ᨵಟ᪉ἲࡸ㸪⪏㟈デ᩿⤖ᯝࡁᇶ࡙࡟஦౛ࡢ┴⏣⛅ࡧࡼ࠾ࢫ࣮࣋ࢱ࣮ࢹࡢ

 ࠋ࠺⾜ࢆᐹ⪄࡚࠸ࡘ࡟ᆅᇦᛶࡢࡑ
 
 

⾲ �� ᮾ໭ᆅ᪉ࡢᏛᰯ᪋タࡢ⪏㟈໬⋡�

�ᖹᡂ �� ᖺ � ᭶��
�

 ᑠ࣭୰Ꮫᰯ 㧗➼Ꮫᰯ 
㟷᳃┴ 96.4% 98.2% 
ᒾᡭ┴ 92.6% 84.9% 
ᐑᇛ┴ 99.8% 96.7% 
⛅⏣┴ 97.1% 91.7% 
ᒣᙧ┴ 96.0% 90.6% 
⚟ᓥ┴ 84.9% 87.6% 

඲ᅜᖹᆒ 95.6% 93.7% 
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2㸬㸬 ㄪᰝᴫせ�

� ᮏ◊✲࡛ㄪᰝᑐ㇟ࡓࡋ࡜⪏㟈デ᩿ࡣࢱ࣮ࢹ㸪⪏㟈デ᩿ࡣࡃࡋࡶ⪏㟈ᨵಟࡢᴫせ᭩ྲྀࡾࡼᚓࡋ

⾲㸪ࡣ┠㡯ࡓࡋධຊ࡟ࢫ࣮࣋ࢱ࣮ࢹࠋࡓ � ᩘ௳≀ࡓࡋධຊ࡟ࢫ࣮࣋ࢱ࣮ࢹࠋࡿ࠶࡛ࡾ㏻ࡍ♧࡟

┴㸪ᒾᡭࡣ 198 Ჷ㸪ᐑᇛ┴ 164 Ჷ㸪⚟ᓥ┴ 237 Ჷ࡛࡟ࢫ࣮࣋ࢱ࣮ࢹࡢࡽࢀࡇࠋࡿ࠶ຍ࡚࠼㸪᪤

ࡿࡅ࠾࡟┴⏣⛅ࡿࢀࡉ♧࡛✲◊  113  ࠋࡓࡗ⾜ࢆㄪᰝ࡚࠸⏝ࢆ㟈デ᩿஦౛⪏ࡢ௳
 

⾲ �� �┠ධຊ㡯ࢫ࣮࣋ࢱ࣮ࢹ

ᘓ≀ᴫせ 

ᘓ≀ྡ⛠㸪Ჷྡ㸪ᒇ᰿ᯫᵓ✀㢮㸪❹ᕤᖺ㸪ᘏᗋ㠃✚㸪ᯫᵓᙧᘧ(ᱱ㛫㸪᱆⾜)㸪ᇶ

♏㸪ᡤᅾᆅ(ఫᡤ࣭⦋ᗘ⤒ᗘ)㸪ᵓ㐀ᮦᩱᙉᗘࡢ᥇⏝್㸪ࢺࣝ࣎ᑍἲ࣭ᙉᗘ㸪ᒇ᰿

Ⲵ㔜㸪✚㞷῝㸪᱆⾜࣭ᱱ㛫ࣥࣃࢫ㛗㸪㌺㧗㸪Ჷ㧗㸪ᵓ㠃ᩘ㸪ࢫ࣮ࣞࣈᵓ㠃ᩘ㸪ࣈ

 㠃ᑍἲ㸪᩿ࢫ࣮ࣞ
デ᩿ᴫせ デ᩿ᖺ᭶㸪デ᩿⪅㸪デ᩿᪉ἲ㸪ィ⟬᪉ἲ㸪ィ⟬ࢺࣇࢯ 

᱆⾜᪉ྥ 
デ᩿⤖ᯝ 

ᅛ᭷࿘ᮇ T㸪᱆⾜ᵓ㐀⪏㟈ᣦᶆ Is್㸪ಖ᭷Ỉᖹ⪏ຊ࡟㛵ࡿࢃᣦᶆ q್㸪ಖ᭷ᛶ⬟

ᇶᮏᣦᶆ E0㸪ಖ᭷Ỉᖹ⪏ຊ Qu㸪㠌ᛶᣦᶆ F㸪ᒙ᩿ࢇࡏຊࡢ㧗ࡉ᪉ྥศᕸಀᩘ Ai㸪
ᘓ≀㔜㔞 W㸪ᙧ≧ಀᩘ Fes㸪ࢫ࣮ࣞࣈ᥋ྜ㒊ࡢ◚᩿ᙧᘧ㸪ࢫ࣮ࣞࣈ᥋ྜ㒊ࡢಖ᭷࣭

㠀ಖ᭷⪏ຊ᥋ྜุࡢᐃ 

ᱱ㛫᪉ྥ 
デ᩿⤖ᯝ 

ᅛ᭷࿘ᮇ T㸪ᱱ㛫ᵓ㐀⪏㟈ᣦᶆ Is್㸪ಖ᭷Ỉᖹ⪏ຊ࡟㛵ࡿࢃᣦᶆ q್㸪ಖ᭷ᛶ⬟

ᇶᮏᣦᶆ E0㸪ಖ᭷Ỉᖹ⪏ຊ Qu㸪㠌ᛶᣦᶆ F㸪ᒙ᩿ࢇࡏຊࡢ㧗ࡉ᪉ྥศᕸಀᩘ Ai㸪

ᘓ≀㔜㔞᥇⏝್㸪ᙧ≧ಀᩘ Fes㸪ྛ㒊ࡢせ⣲⪏ຊ㸪ረᛶࢪࣥࣄⓎ⏕఩⨨ 
ᨵಟィ⏬ 

(⤖ᯝ) 
⪏㟈ᨵಟᚋࡢ Is್㸪q್㸪F್ᨵಟ᪉ἲ㸪஺᥮࣭⿵ᙉࡓࡋ㒊ᮦ᩿㠃ᑍἲ 

�

3㸬 ⪏㟈ᛶ⬟࡟㛵ࡿࡍᣦᶆ�

ᮏ◊✲࡛ㄪᰝᑐ㇟ࡓࡋ࡜ᒇෆ㐠ືሙࡀ࡝ࢇ࡜࡯ࡢ㸪ࠕᒇෆ㐠ືሙ➼ࡢ⪏㟈ᛶ⬟デ᩿ᇶ‽ 6) (ࠖ௨
ୗ㸪ᒇయᇶ‽)࡚ࡌ‽࡟⪏㟈デ᩿ࠋࡓ࠸࡚ࢀࢃ⾜ࡀᒇయᇶ‽ࡣ࡚࠸࠾࡟㸪ᒇෆ㐠ືሙࡢ⪏㟈ᛶ⬟

ᵓ㐀⪏㟈ᣦᶆࢆ Is್ࡧࡼ࠾ಖ᭷Ỉᖹ⪏ຊ࡟㛵ࡿࡍᣦᶆ q್್ࡢࢀࡒࢀࡑࠋࡿ࠸࡚ࡋ♧࡚࠸⏝ࢆ

 ࠋࡿࢀࡽࡵồࡾࡼ࡟㸪ḟᘧࡣ
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ࡣ㸪E0i࡛ࡇࡇ iᒙࡢ⪏㟈ᛶ⬟ࡍ⾲ࢆᣦᶆ㸪Fesiࡣ iᒙࡢᙧ≧ಀᩘ㸪Zࡣᆅᇦಀᩘ㸪Rtࡣ᣺ື≉ᛶ

ಀᩘ㸪Quiࡣ iᒙࡢಖ᭷Ỉᖹ⪏ຊ㸪Wiࡣᘓ≀㔜㔞㸪Fiࡣ iᒙࡢ㠎ᛶᣦᶆ㸪Aiࡣᒙ᩿ࢇࡏຊಀᩘࡢ

㧗ࡉ᪉ྥศᕸಀᩘࠋࡍ♧ࢆ 

⪏㟈ᨵಟಁ㐍ἲࡣ࡚࠸࠾࡟㸪ᵓ㐀⪏㟈ᣦᶆ

Is ࡀ್ 0.6 㛵࡟ಖ᭷Ỉᖹ⪏ຊࡘ࠿ࡃࡁ኱ࡾࡼ

ᣦᶆࡿࡍ q ࡀ್ 1.0 Ᏻ඲ᛶࢆ࡜ࡇ࠸ࡁ኱ࡾࡼ

⾲ �� ᒇయᇶ‽ࡿࡼ࡟Ᏻ඲ᛶุᐃᇶ‽�

 ⪏㟈ᛶ⬟ุࡢᐃ ಽቯࡢ༴㝤ᛶ 
Case1 Is<0.3 ࡣࡓࡲ q<0.5 㧗࠸ 
Case2 Case1,2 ௨እ ࡿ࠶ 
Case3 IsӍ0.7 ࡘ࠿ qӍ1.0 ప࠸ 
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ᵓ㐀⪏㟈ᣦᶆࡢ➼㸪Ꮫᰯ᪋タࡣ┬㒊⛉Ꮫᩥࡋ࠿ࡋࠋࡿ࠸࡚ࡋ࡜‽ᐃᇶุࡢ Is್ࡣᴫࡡ 0.7 ㉸ࢆ

⾲ࡣ‽ᐃᇶุࡢᏳ඲ᛶࡿࡅ࠾࡟‽㸪ᒇయᇶࡾ࠾࡚ࡵồࢆ࡜ࡇࡿ࠼ � 㸪ಽቯࡾ࠾࡚ࡗ࡞࡟࠺ࡼࡢ

༴㝤ᛶࡢ⛬ᗘ࡛ホ౯ࠋࡿࢀࡉ 
 

4㸬㸬 ᒇయᇶ‽ࡿࡼ࡟Ᏻ඲ᛶุࡢᐃ�

ㄪᰝᑐ㇟ࡓࡋ࡜⛅⏣┴࣭ᒾᡭ┴࣭ᐑᇛ┴࣭⚟ᓥ┴ࡢ 4 Ᏻ඲ᛶุᐃᇶࡢ㟈デ᩿᫬⪏ࡿࡅ࠾࡟┴

⾲࡟ᱱ㛫࣭᱆⾜᪉ྥูࢆ๭ྜࡢ‽ � ㇟ㄪᰝᑐࠋࡍ♧࡟ 4 ࡋ࡜ഴྥࡿࢀࡽぢ࡚ࡋඹ㏻࡚࠸࠾࡟┴

࡜࡯ࡢ≀㸪ㄪᰝᑐ㇟ᘓ࡚ࡋ࡜⏤⌮ࡢࡑࠋ࠸㧗ࡀಽቯ༴㝤ᗘࡢ᱆⾜᪉ྥ࡚࡭ẚ࡟㸪ᱱ㛫᪉ྥࡣ࡚

ࠋࡿࢀࡽࡆᣲࡀ࡜ࡇࡿ࠸࡚ࡋ⏝᥇ࢆᵓ㐀ࢫ࣮ࣞࣈ࡟ᵓ㐀㸪᱆⾜᪉ྥ࣓࣮ࣥࣛ࡟ᱱ㛫᪉ྥࡀ࡝ࢇ

ḟ࡟㸪ྛ┴ࡢ㐪࡜ࡿࡍ┠╔࡟࠸㸪ᱱ㛫᪉ྥ࡟㛵ࡣ࡚ࡋ㸪ᐑᇛ┴㸪ᒾᡭ┴㸪⛅⏣┴࡛ࡣ Case3 ࡟

ከࡃヱᙜࡀࡿ࠸࡚ࡋ㸪⚟ᓥ┴࡛ࡣ Case1㸪2 ಽ࡚࠸࠾࡟┴⏣⛅࡜┴㸪⚟ᓥࡣ᱆⾜᪉ྥ࡛ࠋ࠸ከࡀ

ቯ༴㝤ᛶࡢ㧗࠸ Case1 ࠋࡿࢀࡽ࠼⪄࡜ࡢࡶࡿࡼ࡟㸪ᆅᇦᛶࡣᕪ࡞࠺ࡼࡢࡇࠋ࠸ẚ㍑ⓗ㧗ࡀ๭ྜࡢ

タࡣ࡚࠸࠾࡟ᮾ໭ᆅ᪉࡟≉

ィ✚㞷῝ࡢ࡝࡞ᙳ㡪ࡿ࠶ࡀ

ࡢ௨ୖࠋࡿࢀࡉ᥎ᐹ࡜ࡢࡶ

ࡸഴྥࡢ⬟㸪⪏㟈ᛶ࡞࠺ࡼ

ᆅᇦᛶ࡚࠸ࡘ࡟㸪௨ୗ᳨࡛

ウࠋ࠺⾜ࢆ 
 

5㸬 ᱆⾜᪉ྥࡢ⪏㟈ᛶ⬟࡟㛵᳨ࡿࡍウ�

⾲ � 㟈ᛶ⪏ࡢ᱆⾜᪉ྥࡾࡼ㸪ᱱ㛫᪉ྥ࡚࠸࠾࡟࡝ࢇ࡜࡯ࡢ≀㸪ㄪᰝᑐ㇟ᘓ࡟࠺ࡼࡿࢀࡉ♧࡟

ࡀ᥋ྜ᪉ἲࡸ㠃᩿ࡢࢫ࣮ࣞࣈࡿ࠸࡚ࢀࡽ࠸⏝࡟㸪᱆⾜᪉ྥࡣ࡚ࡋ࡜⏤⌮ࡢࡑࠋࡓ࠸࡚ࡗຎࡀ⬟

༑ศ࡞⪏㟈ᛶ⬟࠺ࡼࡍࡓ‶ࢆタィࡀ࡜ࡇ࠸࡞࠸࡚ࢀࡉᣲࠋࡿࢀࡽࡆᅗ � 㸪࡚ࡋ࡜౛ࢆ┴㸪ᐑᇛࡣ

᱆⾜᪉ྥ Is್࡜❹ᕤᖺࡢ㛵ಀࡢࢫ࣮ࣞࣈࢆ᥋ྜ᪉ἲูࠋࡍ♧࡟୸༳ࡣಖ᭷⪏ຊ᥋ྜ㸪ࡋࡦᙧ༳

ࡼ㝆అ⪏ຊࡢẕᮦࡀຊ⪏᩿◚ࡢ㸪᥋ྜ㒊ࡣ㠀ಖ᭷⪏ຊ᥋ྜ࡛ࠋࡿ࠸࡚ࡋ♧ࢆ㠀ಖ᭷⪏ຊ᥋ྜࡣ

㸪⪏㟈ᛶ࡟Ⅽࡿࡍ᩿◚ࡀ᥋ྜ㒊࡟๓ࡿࢀࡉⓎ᥹࡟༑ศࡀຊ⪏ࡢ㸪ẕᮦࡾ࠾࡚ࢀࡉタィࡃపࡶࡾ

㸪❹ᕤ࡜ࡿぢࢆᅗࠋࡿࡍపୗࡀ⬟

ᖺࡀᚋ࡝࡯ࡿ࡞࡟ಖ᭷⪏ຊ᥋ྜ࡛

࠿ศࡀ࡜ࡇࡿ࠸࡚ࡋቑຍࡀタィࡢ

ࢫ࣮ࣞࣈ࡛≀ᘓࡢ࡝ࢇ࡜࡯㸪ࡀࡿ

᥋ྜ㒊ࡀ㠀ಖ᭷⪏ຊ᥋ྜ࡚ࡗ࡞࡜

ཎᅉ࡛ࡀࢀࡑ㸪ࡾ࠾ Is್ࡀ 0.7 ࡟

ࠋࡿࢀࡽ࠼⪄࡜࠸ከࡀࡢࡶ࠸࡞ࡓ‶

㸪ࡣ࡚࠸࠾࡟㸪ᪧ⪏㟈タィࡾࡲࡘ

୙㊊ࡀຊ⪏ࡢࢫ࣮ࣞࣈ࡞࠺ࡼࡢࡇ

⪏ಖ᭷ࡀ᥋ྜ᪉ἲࡸࡢࡶࡿ࠸࡚ࡋ

ຊ᥋ྜࡀࡢࡶ࠸࡞࠸࡚ࡗ࡞࡟ከࡃ㸪

ࡋࡽࡓࡶࢆపୗࡢ⬟㟈ᛶ⪏ࡀࢀࡑ

⾲ �� �ẚ㍑ࡢᏳ඲ᛶุᐃ⤖ᯝ๭ྜࡢ┴ྛ

Ᏻ඲ᛶุᐃᇶ‽ 
ᱱ㛫᪉ྥ ᱆⾜᪉ྥ 

⚟ᓥ ᐑᇛ ᒾᡭ ⛅⏣ ⚟ᓥ ᐑᇛ ᒾᡭ ⛅⏣ 
Case1(༴㝤㧗) 33% 2% 3% 12% 65% 29% 19% 52% 

Case2 53% 18% 12% 22% 27% 47% 70% 39% 
Case3(༴㝤ప) 14% 80% 85% 66% 8% 24% 11% 9% 
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⾜
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213



�ࠋࡿ࠼࠸࡜ࡿ࠸࡚

ḟ࡟㸪 Is ࡜್ q ᅗࢆ㛵㛵ಀ┦ࡢ್ � ࡢ㸪ᱱ㛫࣭᱆⾜᪉ྥࡣ್ࡢࢀࡒࢀࡑࠋࡍ♧࡟ Is ್㸪q ್

㠎ᛶᣦᶆࡣ⥺┤ࡢᅗ୰ࠋࡿ࠸࡚ࡋ♧ࢆ୰࡛᭱ᑠ್ࡢ F 㸪Fࡾ࠾࡚ࡋ♧ࢆ್ࡢ ࡀ್ 1.3 ࡣሙྜࡢ

㠀ಖ᭷⪏ຊ᥋ྜ࡛ࡢࡇࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡿ࠶ᅗࢆぢ࡜ࡿ㸪๓㏙࡟࠺ࡼࡢከࡢࡃᘓ≀࡚࠸࠾࡟

F ್ 1.3 㸪ಽቯࡾ࠾࡚ࡋ㞟୰࡟⥺┤ࡢ

༴㝤ᛶ࡟࢔࢚ࣜࡿ࠶ࡢከࡃศᕸ࠸࡚ࡋ

㸪ࡽ࠿࡜ࡇࡢࡽࢀࡇࠋࡿ࠿ศࡀ࡜ࡇࡿ

᥋ྜ㒊ࢆಖ᭷⪏ຊ᥋ྜྰ࠿ࡿ࠸࡚ࡋ࡜

࡚ࡋᕥྑࡃࡁ኱ࢆ㟈ᛶ⪏ࡢ≀㸪ᘓࡀ࠿

㸪㠀ಖ᭷⪏ຊ᥋ྜࡓࡲࠋࡿ࠼࠸࡜ࡿ࠸

ࡶሙྜ࡛ࡓࡋ࡜ Is ࡀ್ 0.7 ࠸࡚࠼㉸ࢆ

᥋ྜࡣࡽࢀࡑ㸪ࡀࡿ࠶࠿ࡘࡃ࠸ࡀ౛ࡿ

㒊⪏ຊࡀ㍈㝆అ⪏ຊࡾࡼ኱࠸ࡁ㸪ᘓ≀

ࣞࣈࡣࡓࡲ㸪࠸ࡉᑠࡀࡢࡶࡢࡑつᶍࡢ

࠶࡛ࡢࡶࡿࡼ࡟࡜ࡇ࠸ከࡀᵓ㠃ᩘࢫ࣮

�ࠋࡿ

ᅗ � 㟈⿵ᙉ⪏ࡣࡃࡋࡶ㟈ᨵಟ⪏ࡣ࡟

ィ⏬࡚࠸࠾࡟グ㍕ࡓࡗ࠶ࡢᘓ≀ࡅ࠾࡟

ࡿ Is ࡜್ q ࡢࡇࠋࡍ♧ࢆ㛵㛵ಀ┦ࡢ್

ᅗࢆぢ࡜ࡿ㸪デ᩿᫬࡟ẚ࡚࡭ F ࡀ್ 2.2
㸪ಽࡃከࡀࡢࡶࡿ࠸࡚ࡗ࡞࡟್࠸㏆࡟

ቯ༴㝤ᛶࡀప࡟࢔࢚ࣜ࠸཰ࠋࡿ࠸࡚ࡗࡲ

᥋ྜ㒊ࢫ࣮ࣞࣈ࡚ࡗࡼ࡟㸪ᨵಟࡣࢀࡇ

ࡇ࠸ከࡀࢫ࣮ࢣࡓࡋ࡜ಖ᭷⪏ຊ᥋ྜࢆ

╔࡟㸪ᨵಟ᪉ἲࡓࡲࠋࡿ࠸࡚ࡋ♧ࢆ࡜

ࣈ࡟Ⅽࡢ㸪ಖ᭷Ỉᖹ⪏ຊୖ᪼࡜ࡿࡍ┠

ࡽぢࡃከࡶሙྜࡿ࠸࡚ࡋ᪂タࢆࢫ࣮ࣞ

ࡶ࡚࠸࠾࡟᪉࡛㸪ᨵಟᚋ୍ࡢࡑࠋࡓࢀ

F ࡀ್ 1.3 㠀ࡀ᥋ྜ㒊ࡾࡲࡘ㸪ࡲࡲࡢ

ಖ᭷⪏ຊ᥋ྜࡢ≧ែ࡛ࡿ࠶౛ࡶከࡀ࠸㸪

᥋ࡶࡾࡼᯝ㸪㍈㝆అຊ⤖ࡢ⟭ィࡣࢀࡇ

ྜ㒊⪏ຊࡀ኱࡟ࡵࡓ࠸ࡁᛶ≧࡚ࡋ࡜ᝏ

ࡼ࡟࡜ࡇࡓࡗ⮳࡟ㄽ⤖࠺࠸࡜࠸࡞ࡣࡃ

 ࠋࡿ
�� ࡟㟈ᛶ⬟㸪ᨵಟ᪉ἲ⪏࡞࠺ࡼࡢ㸪௨ୖࡀࡓࡁ࡚ࡋ♧ࢆഴྥࡢ⬟㟈ᛶ⪏࡟౛ࢆ┴ᐑᇛ࡛ࡲࢀࡇ

㛵ࡿࡍഴྥࡣ㸪௒ᅇㄪᰝᑐ㇟ࡓࡋ࡜ � �ࠋ࠸↓ࡣᕪ࡞ࡁ㸪኱ࡾ࠾࡚ࡋඹ㏻ࡰ࡯࡛┴

�

�

F=1.3㻌F=2.2㻌
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ಽቯ༴㝤ᛶప࠸�

� � ᅗ �� デ᩿᫬ q ್-Is ್㛵ಀ�ᐑᇛ┴� 

ಽቯ༴㝤ᛶప࠸�

� � ᅗ �� ᨵಟᚋ q ್-Is ್㛵ಀ�ᐑᇛ┴� 
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6㸬㸬 ⪏㟈ᛶ⬟ࡢᆅᇦᛶ࡟㛵᳨ࡿࡍウ�

⾲ � ୰࡛㸪ࡢ┠ධຊ㡯ࢫ࣮࣋ࢱ࣮ࢹ㸪ࢆウ᳨ࡿࡍ㛵࡟ᆅᇦᛶࡢ⬟㟈ᛶ⪏ࡓࢀࡉ၀♧࡚ࡗࡼ࡟

⾲ࠋࡓࡗ⾜࡚࠸ࡘ࡟῝᝿ᐃ✚㞷ࡢデ᩿᫬ࡓࡗ࠶ࡢᆅᇦᕪ࡟್ࡢࡑ � ࡉ㸪ㄪᰝᑐ㇟ᘓ≀࡛᝿ᐃࡣ

࡚ࡋ♧๭ྜ࡛࡟ẖࡉ῝ࢆ῝㞷✚ࡿ࠸࡚ࢀ

ࡅ᥃⥙ࢆ⠊ᅖࡍ♧ࢆ๭ྜ࠸㧗ࡶ㸪᭱ࡾ࠾

⾲ࠋࡿ࠸࡚ࡋ � ⏣⛅㸪⚟ᓥ┴㸪ࡤࢀࡼ࡟

࠸ࡁ኱ࡀ῝᝿ᐃ✚㞷ࡶࡾࡼ┴㸪௚ࡣ࡛┴

㸪ࡋ࠿ࡋࠋࡿ࠿ศࡀ࡜ࡇ࠸ẚ㍑ⓗከࡀࡢࡶ

⾲ � ┴㸪⚟ᓥࡣ࡚ࡋ࡜ഴྥࡿࢀࡽぢࡽ࠿

࠸㧗ࡢಽቯ༴㝤ᛶ࡚࠸࠾࡟┴⏣⛅࡜

Case1 ᯝ࡛⤖࠺࠸࡜࠸ẚ㍑ⓗ㧗ࡀ๭ྜࡢ

㸪ᅗࡓࡲࠋࡓࡗ࠶ � ࡿࡅ࠾࡟┴ᓥ⚟ࡣ࡟

᱆⾜᪉ྥ Is್࡜᝿ᐃ✚㞷῝ࡢ㛵ಀࠋࡍ♧ࢆ

࠸࠾࡟῝᝿ᐃ✚㞷࠸㸪㧗࡜ࡿぢࢆᅗࡢࡇ

ࡶ࡚ Is್ࡀపࡃ㸪⪏㟈ᛶ⬟࠾࡚ࡋ᪼ୖࡀ

⾲㸪ࡾࡲࡘࠋࡿࢀࡽぢࡀഴྥࡿ࠸࡚ࡗ࡞ࡃపࡀ⬟㟈ᛶ⪏࡟ሙྜ࠸ࡁ኱ࡀ῝㸪ẚ㍑ⓗ✚㞷ࡎࡽ �㸪

⾲ �㸪ᅗ � ࠼ゝࡀ࡜ࡇ࠺࠸࡜ࠖࡿ࠶࡟ഴྥ࠸㧗ࡀ㸪ಽቯ༴㝤ᛶ⛬࠸ࡁ኱ࡀ῝᝿ᐃ✚㞷ࠕ㸪ࡣࡽ࠿

ࡣ࡛ࡢࡿ࡞ࡃẚ㍑ⓗ㧗ࡣ⬟㸪�⪏㟈ᛶࡤࡽ࡞ࡿ࠸࡚ࡋタィ࡛ࢇぢ㎸ࢆ῝㞷✚࡞ࡁ኱࡟タィ᫬ࠋࡿ

㸪ࡣ࡚ࡋ࡜⏤⌮ࡢࡑࠋࡓࡋ♧ࢆഴྥࡢ㏫ࡣ࡜ࢀࡑࡣᯝ⤖ࡓࢀࡉ♧㸪௒ᅇࡀࡿࢀࡽ࠼⪄࡜࠿࠸࡞

デ᩿᫬࡟኱࡞ࡁ✚㞷῝ࢆࡉぢ✚ࡾࡼ࡟࡜ࡇࡓࡗࡶ㸪ィ⟬ࡓࢀࡉ⪏㟈ᛶ⬟ࡀప࡜ࡢࡶࡓࡗ࡞ࡃ⪃

㟈⪏ࡢ㸪デ᩿᫬ࡵࡓࡓࡗ࠿ࡉᑠࡾࡼ῝㞷✚ࡢデ᩿᫬ࡀ῝㞷✚ࡢ㸪タィ᫬ࡤ࠼ゝ࡟㏫ࠋࡿࢀࡽ࠼

ᛶ⬟ࡀపࡃホ౯࡜ࡢࡶࡓࢀࡉ᥎ᐹࢀࡉ㸪つᐃࡢኚ㑄ࡿࡍ┠╔࡟࡝࡞ᚲせࡀ♧၀ࠋࡓࢀࡉ�

�

⾲ �� ㄪᰝᑐ㇟ � �๭ྜẚ㍑ࡢ῝᝿ᐃ✚㞷ࡢデ᩿᫬ࡿࡅ࠾࡟┴

✚㞷῝ x(cm) ⚟ᓥ┴ ᐑᇛ┴ ᒾᡭ┴ ⛅⏣ἢᓊ ⛅⏣ෆ㝣 
xӌ50 26% 75% 4% 0% 0% 

50<xӌ100 32% 19% 88% 72% 8% 
100<xӌ150 31% 3% 7% 26% 20% 
150<xӌ200 7% 3% 1% 0% 62% 

200<x 4% 1% 1% 2% 10% 
 

7㸬 ⤖ㄽ࡜௒ᚋࡢᒎᮃ�

ᮾ໭ 4 㸪௨ୗ࠸⾜ࢆㄪᰝࡢ㸪⪏㟈デ᩿࣭ᨵಟ஦౛࡚ࡋ࡜㇟ᑐࢆ㕲㦵㐀ᒇෆ㐠ືሙࡿࡅ࠾࡟┴

 ࠋࡓᚓࢆぢ▱࡞࠺ࡼࡢ
 

�1�ㄪᰝᑐ㇟ࡢᒇෆ㐠ືሙࡣ㸪ࡀ࡝ࢇ࡜࡯ᱱ㛫᪉ྥ࡟ẚ࡚࡭᱆⾜᪉ྥࡢ⪏㟈ᛶ⬟ࡀຎࠋࡓ࠸࡚ࡗ 
�2�᱆⾜᪉ྥࢫ࣮ࣞࣈࡀᯫᵓ࡛ࡿ࠶ᒇෆ㐠ືሙ࡛ࡣ㸪ࡢ࡝ࢇ࡜࡯ሙྜࡀࢫ࣮ࣞࣈ㠀ಖ᭷⪏ຊ᥋ྜ

࡛᥋ྜࡾ࠾࡚ࢀࡉ㸪ࡢࡑⅭ࡟ᘓ≀඲యࡢ㠎ᛶᛶ⬟ࡀపࠋࡓ࠸࡚ࡗ࡞ࡃ 
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� ᅗ �� ᝿ᐃ✚㞷῝̿᱆⾜᪉ྥ Is್㛵ಀ�⚟ᓥ┴� 
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�3�⪏㟈デ᩿᫬࡟ಽቯ༴㝤ᛶࡀ㧗࡜࠸デ᩿ࡓࢀࡉᘓ≀ࡢᨵಟ᪉ἲࡣ࡚ࡋ࡜㸪ࡢࢫ࣮ࣞࣈ஺᥮ࡸ᪂

タࡾࡼ࡟㸪ᘓ≀ࡢಖ᭷Ỉᖹ⪏ຊࡿ࠸࡚ࡏࡉ᪼ୖࢆ஦౛ࡀከࡃぢࠋࡓࢀࡽ 
�4�ㄪᰝᑐ㇟ 4 ┴㛫ࡢẚ㍑ࡾࡼ࡟㸪᪤Ꮡ୙㐺᱁㕲㦵㐀ᒇෆ㐠ືሙࡢ⪏㟈ᛶ⬟ࡣ࡟㸪᫂☜࡞ᆅᇦᕪ

 ࠋࡓࡗ࠿࡞ࢀࡉㄆ☜ࡣ
�5�⪏㟈ᛶ⬟ࡢഴྥࡣ 4 ┴࡛ྠᵝ࡛ࡀࡓࡗ࠶㸪௒ᅇ᳨ࡢウ⠊ᅖࡣࡽ࠿⪏㟈ᛶ⬟ࡢᆅᇦᛶ࡚ࡋ࡜タ

ィ᫬ࡢ᝿ᐃ✚㞷῝ࡀ㛵୚ྍࡿ࠸࡚ࡋ⬟ᛶࡀ᥎ᐹࢀࡉ㸪✚㞷῝ࡣ࡚࠸࠾࡟つᐃࡢኚ㑄➼ࡶ࡟╔

 ࠋࡓࢀࡉ၀♧ࡀᚲせᛶࡿࡍ┠
 

௒ᚋࡣ㸪ㄪᰝᑐ㇟ࢆᆅᇦู࣭ᕷ⏫ᮧู࡝࡞ࡿࡍ࡟㸪ࡿ࡞ࡽࡉヲ⣽࡞ഴྥศᯒ࠸⾜ࢆ㸪Ᏻ඲ᛶ

ุᐃ࡟ᙳ㡪ࢆཬࡍࡰᅉᏊࡢᶍ⣴㸪ᆅᇦࡿࡼ࡟ᕪ␗ࡢ࡚࠸ࡘ࡟⪃ᐹࠋ࠺⾜ࢆ 
 
 

ㅰㅰ㎡ 
ᮏ◊✲ࡣ㸪♫ᅋἲே᪥ᮏ㕲㗰㐃┕ࡢᘓ⠏㗰ᵓ㐀◊✲ࢡ࣮࣡ࢺࢵࢿᮾ໭ᆅ༊άື࡚ࡋ࡜⎔୍ࡢ

�ࠋࡿ࠶࡛ࡢࡶࡓࢀࢃ⾜

�

ཧ⪃ᩥ⊩�

1) ᩥ㒊⛉Ꮫ┬㸸ࠕබ❧Ꮫᰯ᪋タࡢ⪏㟈ᨵಟ≧ἣㄪᰝࡢ⤖ᯝ2015 ,࡚ࠖ࠸ࡘ࡟ 
2) ௒㔝኱㍜,᳜ᯇᗣ㸸ᐑᇛ┴ࡿࡅ࠾࡟㕲㦵㐀ᒇෆ㐠ືሙࡢ⪏㟈デ᩿஦౛࡟㛵ࡿࡍㄪᰝ◊✲ . ᪥ᮏ

ᘓ⠏Ꮫ఍ᮾ໭ᨭ㒊◊✲ሗ࿌㞟, 2014 
3) ௒㔝኱㍜, ᳜ᯇᗣ㸸ᒾᡭ┴ࡿࡅ࠾࡟㕲㦵㐀ᒇෆ㐠ືሙࡢ⪏㟈デ᩿஦౛ཬࡧᨵಟ᪉ἲ࡟㛵ࡿࡍ
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ሗ࿌. ᪥ᮏᘓ⠏Ꮫ఍ᮾ໭ᨭ㒊◊✲ሗ࿌, 2015. 
5) ᑠᖭ᫛ᙪ, 㧗ᶫࡘ࡞⨾, す⏣ဴஓ, Ⳣ㔝⚽ே, ᑠᯘ῟, ୕ᾆఙ㸸⛅⏣┴ࡿࡅ࠾࡟ᒇෆ㐠ືሙࡢ
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