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1

䝜䞁䝞䞊䝞䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䛻䛴䛔䛶

� 䝜䞁䝞䞊䝞䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䝜䞁䝞䞊䝞䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䝜䞁䝞䞊䝞䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䝜䞁䝞䞊䝞䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁[1][1][1][1]

– 㡢ኌゝㄒ௨እ䜢⏝䛔䛯䝁䝭䝳䝙䜿䞊䝅䝵䞁
� ౛ 䛖䛺䛪䛝䠈䝆䜵䝇䝏䝱䞊 ➼

– ே䛸䛾ᑐヰ䛻䛚䛔䛶㡢ኌゝㄒ䛾䜏䛷䛿෇⁥䛺ᑐヰ䛾㐍
⾜䛿୙ྍ⬟

ᑐヰᑐヰᑐヰᑐヰ䛭䛾䜒䛾䜢䛭䛾䜒䛾䜢䛭䛾䜒䛾䜢䛭䛾䜒䛾䜢ᡂᡂᡂᡂ䜚䜚䜚䜚❧❧❧❧䛯䛫䜛䛖䛘䛷䛯䛫䜛䛖䛘䛷䛯䛫䜛䛖䛘䛷䛯䛫䜛䛖䛘䛷ᚲせ୙ྍḞᚲせ୙ྍḞᚲせ୙ྍḞᚲせ୙ྍḞ

[1] 㯮ᕝ㝯ኵ䠈 䝜䞁䝞䞊䝞䝹䜲䞁䝍䝣䜵䞊䝇䠈 䜸䞊䝮♫䠈 1994䠈 pp.1-68.
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ᶆ㆑
౛♧Ꮚ

᝟ឤ⾲♧
ㄪᩚᏊ
㐺ᛂᏊ

(a) ㌟య᧯స ⮬ศ䛾㌟య䛻ຍ䛘䜛᧯స
(b) 䜸䞊䝹䝍䞊ㄪᩚᏊ ᑐே㛵ಀ䜢ㄪᩚ䛩䜛䛯䜑䛾ືస
(c) 䜸䝤䝆䜵䜽䝖㐺ᛂᏊ 㐨ල䜔ᶵᲔ䜢᧯స䛩䜛ືస

Ⓨヰᶒ䛾ᤵཷ䜢ไᚚ䛧䛯䜚఍ヰ䛾ὶ䜜䜢෇⁥䛻䛩䜛ືస
≧ἣ䛻㐺ᛂ䛩䜛䛯䜑䛾ືస

㡢ኌㄒྃ䛻⩻ヂྍ⬟䛷䠈⾲ീ䠈䝃䜲䞁䛸䜒࿧䜀䜜䜛
Ⓨヰෆᐜ䜔ὶ䜜䛸⤖䜃䛴䛝䠈Ⓨヰෆᐜ䜢ᙉㄪ䠈
⢭⦓໬䠈⿵㊊䛩䜛
᝟ື䛻క䛖⾲᝟䠈㌟᣺䜚䛺䛹

䝜䞁䝞䞊䝞䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䛾ศ㢮

� 䝜䞁䝞䞊䝞䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䝜䞁䝞䞊䝞䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䝜䞁䝞䞊䝞䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䝜䞁䝞䞊䝞䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䛾䛾䛾䛾୺୺୺୺䛺䛺䛺䛺✀㢮✀㢮✀㢮✀㢮
– ㌟యືస㌟యືస㌟యືస㌟యືస ⾲᝟䠈ど⥺䠈㌟᣺䜚䛺䛹

– ᑐே㊥㞳ᑐே㊥㞳ᑐே㊥㞳ᑐே㊥㞳 ㊥㞳䠈఩⨨䛺䛹

� ㌟యືస㌟యືస㌟యືస㌟యືస䛾䛾䛾䛾ศ㢮ศ㢮ศ㢮ศ㢮[2][2][2][2]

– ࿘㎶ゝㄒ࿘㎶ゝㄒ࿘㎶ゝㄒ࿘㎶ゝㄒ ኌ㉁䠈Ⓨኌἲ䛺䛹

– ㌟యⓗ≉ᚩ㌟యⓗ≉ᚩ㌟యⓗ≉ᚩ㌟యⓗ≉ᚩ య᱁䠈ᐜㇺ䠈⓶⭵䛺䛹

[2] Ekman P䠈1980䠈Three classes of nonverbal behavior䠈Aspects of Nonverbal Communication䠈
Swets and Zeitlinger䠊
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㌟య᧯స䛻䛴䛔䛶

� ㌟య᧯స㌟య᧯స㌟య᧯స㌟య᧯స

– ㌟య䛾䛒䜛㒊ศ䛷㌟య䛾௚䛾㒊ศ䛻ຍ䛘䜛᧯స
� ౛ 㢌䜢䛛䛟䠈㰯䜢䜋䛨䜛䠈၁䜢䛺䜑䜛 ➼

– ே๓䛷䝍䝤䞊䛸䛥䜜䜛ືస䛜ከ䛔[1][1][1][1]

– 䝯䝑䝉䞊䝆ᛶ䛜ప䛔[1][1][1][1]

� 䛒䜎䜚䛒䜎䜚䛒䜎䜚䛒䜎䜚◊✲ᑐ㇟◊✲ᑐ㇟◊✲ᑐ㇟◊✲ᑐ㇟䛸䛥䜜䛶䛔䛺䛔䛸䛥䜜䛶䛔䛺䛔䛸䛥䜜䛶䛔䛺䛔䛸䛥䜜䛶䛔䛺䛔

– ⾲᝟⾲᝟⾲᝟⾲᝟䠈䠈䠈䠈ど⥺ど⥺ど⥺ど⥺䛺䛹䛺䛹䛺䛹䛺䛹䝯䝑䝉䞊䝆䝯䝑䝉䞊䝆䝯䝑䝉䞊䝆䝯䝑䝉䞊䝆ᛶᛶᛶᛶ䛜䛜䛜䛜㧗㧗㧗㧗䛔䛔䛔䛔◊✲◊✲◊✲◊✲䛜䛜䛜䛜ከከከከ䛔䛔䛔䛔

ேྠኈேྠኈேྠኈேྠኈ䛾䛾䛾䛾䝁䝭䝳䝙䜿䞊䝅䝵䞁䝁䝭䝳䝙䜿䞊䝅䝵䞁䝁䝭䝳䝙䜿䞊䝅䝵䞁䝁䝭䝳䝙䜿䞊䝅䝵䞁䛷䛿䛷䛿䛷䛿䛷䛿㢖⦾㢖⦾㢖⦾㢖⦾䛻䛻䛻䛻⾜⾜⾜⾜䜟䜜䛶䛔䜛䜟䜜䛶䛔䜛䜟䜜䛶䛔䜛䜟䜜䛶䛔䜛

[1] 㯮ᕝ㝯ኵ䠈 䝜䞁䝞䞊䝞䝹䜲䞁䝍䝣䜵䞊䝇䠈 䜸䞊䝮♫䠈 1994䠈 pp.1-68.
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௬ㄝ

� 䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁

– ᪥ᖖ఍ヰ䛻䛚䛔䛶䠈཭ேྠኈ➼䛾ぶ䛧䛔㛫᯶䛷⾜䛺䜟
䜜䜛䝁䝭䝳䝙䜿䞊䝅䝵䞁䛸ᐃ⩏

� ௬ㄝ௬ㄝ௬ㄝ௬ㄝ

䛄䛄䛄䛄䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䛻䛚䛡䜛䛻䛚䛡䜛䛻䛚䛡䜛䛻䛚䛡䜛㌟య᧯స㌟య᧯స㌟య᧯స㌟య᧯స䜢䜢䜢䜢䜶䞊䝆䜵䜶䞊䝆䜵䜶䞊䝆䜵䜶䞊䝆䜵
䞁䝖䞁䝖䞁䝖䞁䝖䛻䛻䛻䛻ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦䛩䜛䛣䛸䛻䜘䜚䛩䜛䛣䛸䛻䜘䜚䛩䜛䛣䛸䛻䜘䜚䛩䜛䛣䛸䛻䜘䜚䠈䠈䠈䠈䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䛾䛾䛾䛾ぢぢぢぢ䛛䛡䛾䛛䛡䛾䛛䛡䛾䛛䛡䛾ே㛫ே㛫ே㛫ே㛫䜙䛧䜙䛧䜙䛧䜙䛧
䛥䜔䛥䜔䛥䜔䛥䜔ぶᐦᛶぶᐦᛶぶᐦᛶぶᐦᛶ䜢䜢䜢䜢㧗㧗㧗㧗䜑䜛䜑䜛䜑䜛䜑䜛䛅䛅䛅䛅
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䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁ศᯒ
� 䝡䝕䜸䝡䝕䜸䝡䝕䜸䝡䝕䜸ศᯒศᯒศᯒศᯒ

– ⿕㦂⪅⤌ẖ䛻⣙20ศ㛫䛾఍ヰ䜢㘓⏬

– άⓎ䛻఍ヰ䜔㌟య᧯స䛜⾜䛺䜟䜜䛶䛔䛯⣙5ศ㛫䜢ศᯒᑐ㇟

– ㌟య᧯స䛾✀㢮䜔䝍䜲䝭䞁䜾䠈㢖ᗘ䜢ศᯒ

� ⿕㦂⪅⿕㦂⪅⿕㦂⪅⿕㦂⪅
– ኱Ꮫ⏕3⤌6ྡ(⏨ᛶ2ྡ䠈ዪᛶ4ྡ)

– ᐇ㝿䛾཭ேྠኈ



2

6

㌟య᧯స ၁䜢䛺䜑䜛 ⭎䜢ゐ䜛 ∎䜢ゐ䜛 㧥䜢ゐ䜛 㢦䜢ゐ䜛 㰯䜢ゐ䜛
⿕㦂⪅1(ዪᛶ) 3 3 4 7 3 1
⿕㦂⪅2(ዪᛶ) 0 6 0 4 1 2
⿕㦂⪅3(ዪᛶ) 0 0 0 2 1 4
⿕㦂⪅4(ዪᛶ) 2 1 0 1 2 0
⿕㦂⪅5(⏨ᛶ) 3 1 0 7 4 2
⿕㦂⪅6(⏨ᛶ) 1 0 0 0 1 1
⏨ᛶ䚷ྜィ 2 1 0 3 3 4
ዪᛶ䚷ྜィ 7 10 4 18 9 6
⏨ዪ䚷ྜィ 9 11 4 21 12 10

䝡䝕䜸ศᯒ䛾⤖ᯝ
� ศᯒศᯒศᯒศᯒ䛾䛾䛾䛾⤖ᯝ⤖ᯝ⤖ᯝ⤖ᯝ

– ㌟య᧯స䛿ヰ䛧ᡭഃ䛷ከⓎ

– ಶேᕪ

� ᅇᩘ䛜ከ䛟ẚ㍑ⓗ䛹䛾⿕㦂⪅䜒⾜䛳䛶䛔䛯㌟య᧯స

㧥㧥㧥㧥䜢䜢䜢䜢ゐゐゐゐ䜛䜛䜛䜛 㢦㢦㢦㢦䜢䜢䜢䜢ゐゐゐゐ䜛䜛䜛䜛 㰯㰯㰯㰯䜢䜢䜢䜢ゐゐゐゐ䜛䜛䜛䜛 7

䜶䞊䝆䜵䞁䝖䛾㛤Ⓨ
� 㛤Ⓨゝㄒ㛤Ⓨゝㄒ㛤Ⓨゝㄒ㛤Ⓨゝㄒ

– TVML(TV program Making Language)

� ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦䛩䜛䛩䜛䛩䜛䛩䜛㌟య᧯స㌟య᧯స㌟య᧯స㌟య᧯స
– 䝡䝕䜸ศᯒ䛾⤖ᯝ䛛䜙㢖⦾䛻⾜䛺䜟䜜䛶䛔䛯ືస䜔≉ᚩⓗ䛺ື

స䜢䜶䞊䝆䜵䞁䝖䛻ᐇ⿦

㧥䜢ゐ䜛 㰯䜢ゐ䜛 㢦䜢ゐ䜛
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䜶䞊䝆䜵䞁䝖䛾ᫎീ
� ㌟య᧯స㌟య᧯స㌟య᧯స㌟య᧯స䜢䜢䜢䜢ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦䛧䛯䛧䛯䛧䛯䛧䛯䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䛾䛾䛾䛾ᫎീᫎീᫎീᫎീ

– ⣙䠍ศ㛫䛾ᫎീ

– ๓㏙䛾㌟య᧯స3✀㢮䜢1ᅇ䛪䛴⾜䛖

– 㡢ኌ䛿ዪᛶ䛾⫗ኌ䜢౑⏝

– ᖺ㛫⾜஦䛻䛴䛔䛶䛾ヰ

� ㌟య᧯స㌟య᧯స㌟య᧯స㌟య᧯స䜢䜢䜢䜢ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦䛧䛶䛔䛺䛔䛧䛶䛔䛺䛔䛧䛶䛔䛺䛔䛧䛶䛔䛺䛔䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䛾䛾䛾䛾ᫎീᫎീᫎീᫎീ
– ㌟య᧯స䜢⾜䜟䛺䛔

� እぢ䜔౑⏝䛧䛯㡢ኌ䛺䛹䛿ୖグ䜶䞊䝆䜵䞁䝖䛸ྠ䛨

㌟య᧯స䜢ᐇ⿦䛧䛯䜶䞊䝆䜵䞁䝖䛾ᫎീ ㌟య᧯స䜢ᐇ⿦䛧䛶䛔䛺䛔䜶䞊䝆䜵䞁䝖䛾ᫎീ 9

ホ౯ᐇ㦂
� ᐇ㦂᪉ἲᐇ㦂᪉ἲᐇ㦂᪉ἲᐇ㦂᪉ἲ

– ⿕㦂⪅䛻㌟య᧯స䜢ᐇ⿦䛧䛯䜶䞊䝆䜵䞁䝖䛸ᐇ⿦䛧䛶䛔䛺䛔䜶䞊䝆䜵
䞁䝖2✀㢮䛾ᫎീ䜢஺஫䛻ᥦ♧

� ⿕㦂⪅䛸䛾ᑐヰ䛿⾜䜟䛺䛔

– 6ẁ㝵ホᐃ䛾ホ౯㡯┠䜢⏝䛔䛯SDἲ䛷ホ౯

– ᐇ㦂䛿1᪥1ᅇ䜢5ᅇ⾜䛖

� 䜶䞊䝆䜵䞁䝖䛸䛾⥅⥆ᑐヰ䛻䜘䜛༳㇟ኚ໬䜢䜏䜛

� 䜶䞊䝆䜵䞁䝖䛜ヰ䛩ෆᐜ䛿␗䛺䜛

� ⿕㦂⪅⿕㦂⪅⿕㦂⪅⿕㦂⪅
– ኱Ꮫ⏕12ྡ(⏨ᛶ10ྡ䠈ዪᛶ2ྡ)
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㠀
ᖖ
䛻

䛛
䛺
䜚

䜔
䜔

䜔
䜔

䛛
䛺
䜚

㠀
ᖖ
䛻

1 ✚ᴟⓗ䛺 1 2 3 4 5 6 ᾘᴟⓗ䛺

2 ே䛾䜟䜛䛔 1 2 3 4 5 6 ே䛾䜘䛔

3 䛺䜎䛔䛝䛷䛺䛔 1 2 3 4 5 6 䛺䜎䛔䛝䛺

ホ౯㡯┠
� 23232323䛾䛾䛾䛾ᙧᐜモᑐᙧᐜモᑐᙧᐜモᑐᙧᐜモᑐ

– ᯘ䛻䜘䜛ᑐேㄆ▱䛾≉ᛶᙧᐜモᑻᗘ[3]䛾20㡯┠

– 䛂ே㛫䜙䛧䛥䛃䛂䜟䛪䜙䜟䛧䛥䛃䛂⮬↛䛥䛃䛻䛴䛔䛶䛾3㡯┠

� 6666ẁ㝵ホᐃẁ㝵ホᐃẁ㝵ホᐃẁ㝵ホᐃ

– 6ẁ㝵䛾ホ౯䛛䜙䛒䛶䛿䜎䜛䜒䛾䜢㑅ᢥ

䜰䞁䜿䞊䝖䛾౛

[3] ᯘ ᩥಇ䠈1982䠈ᑐேㄆ▱ᵓ㐀䛻䛚䛡䜛ಶேᕪ䛾 ᐃ(Ⅷ)䠉ㄆ▱⪅䛾⮬ᕫᴫᛕ䛚䜘䜃ḧồ
䛸䛾㛵㐃䛻䛴䛔䛶䠈ᐇ㦂♫఍ᚰ⌮Ꮫ◊✲䠈22䠈1-9䠊
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ศᯒ䛾᪉ἲ
1.1.1.1. ᅉᏊศᯒᅉᏊศᯒᅉᏊศᯒᅉᏊศᯒ

– ே䛜䜶䞊䝆䜵䞁䝖䜢ᑐேⓗ䛻ㄆ▱䛩䜛㝿䛾せᅉ䜢ᅉᏊ䛸
䛧䛶ᢳฟ

– ᅉᏊᚓⅬ䜢⏝䛔2✀㢮䛾䜶䞊䝆䜵䞁䝖㛫䛾ẚ㍑
� ᅉᏊᚓⅬ

– ⿕㦂⪅䛾ホ౯䛜ᅉᏊ䛻䛹䛾⛬ᗘ㛵ಀ䛜䛒䜛䛛䜢♧䛩ᚓⅬ

2.2.2.2. ᐇ㦂ᅇᩘ㛫ᐇ㦂ᅇᩘ㛫ᐇ㦂ᅇᩘ㛫ᐇ㦂ᅇᩘ㛫䛷䛾䛷䛾䛷䛾䛷䛾ẚ㍑ẚ㍑ẚ㍑ẚ㍑

– 23䛾ホ౯㡯┠䛾ᚓⅬ

3.3.3.3. 2222✀㢮✀㢮✀㢮✀㢮䛾䛾䛾䛾䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖㛫㛫㛫㛫䛾䛾䛾䛾ẚ㍑ẚ㍑ẚ㍑ẚ㍑

– 23䛾ホ౯㡯┠䛾⥲ྜᚓⅬ
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ᅉᏊศᯒ
� 3333䛴䛾䛴䛾䛴䛾䛴䛾ᅉᏊᅉᏊᅉᏊᅉᏊ䜢䜢䜢䜢ᢳฟᢳฟᢳฟᢳฟ

–ᅉᏊ1 䛂ぶ㏆ᛶᅉᏊ䛃
� ពḧⓗ䛺䠈ឤ䛨䛾䜘䛔

♫஺ⓗ䛺䠈䜂䛸䛺䛴䛳䛣䛔

–ᅉᏊ2 䛂㠀㐨ᚨᛶᅉᏊ䛃
� ↓ศู䛺䠈㍍ⷧ䛺

㈐௵ឤ䛾䛺䛔

–ᅉᏊ3 䛂ෆྥᛶᅉᏊ䛃
� 䛚䛸䛺䛧䛔

᜝䛪䛛䛧䛜䜚䛾

ᅉᏊ䠍 ᅉᏊ2 ᅉᏊ䠏
↓Ẽຊ䛺 ‐ ពḧⓗ䛺 0.9630.9630.9630.963 -0.058 0.115
ឤ䛨䛾䜟䜛䛔 ‐ ឤ䛨䛾䜘䛔 0.7670.7670.7670.767 -0.081 0.181
㠀♫஺ⓗ䛺 ‐ ♫஺ⓗ䛺 0.7460.7460.7460.746 -0.09 -0.124
䜂䛸䛺䛴䛳䛣䛔 ‐ ㏆䛵䛝䛜䛯䛔 -0.693-0.693-0.693-0.693 -0.281 -0.008
ぶ䛧䜏䜔䛩䛔 ‐ ぶ䛧䜏䛻䛟䛔 -0.635 0.004 0.056
ᇽ䚻䛸䛧䛯 ‐ ༝ᒅ䛺 -0.621 0.138 0.23
✚ᴟⓗ䛺 ‐ ᾘᴟⓗ䛺 -0.607 -0.03 0.428
⮬ಙ䛾䛺䛔 ‐ ⮬ಙ䛾䛒䜛 0.604 0.012 -0.232
ỿ䜣䛰 ‐ 䛖䛝䛖䛝䛧䛯 0.57 0.206 -0.325
ே䛾䜟䜛䛔 ‐ ே䛾䜘䛔 0.56 -0.054 0.081
䛻䛟䜙䛧䛔 ‐ 䛛䜟䛔䜙䛧䛔 0.534 0.199 0.254
୙ぶษ䛺 ‐ ぶษ䛺 0.493 -0.2 0.209
ᚰ䛾䜂䜝䛔 ‐ ᚰ䛾䛫䜎䛔 -0.456 0.354 0.277
ศู䛾䛒䜛 ‐ ↓ศู䛺 0.085 0.7780.7780.7780.778 0.013
㔜ཌ䛺 ‐ ㍍ⷧ䛺 0.032 0.760.760.760.76 0.119
㈐௵ឤ䛾䛒䜛 ‐ ㈐௵ឤ䛾䛺䛔 -0.205 0.7160.7160.7160.716 -0.091
Ẽ㛗䛺 ‐ ▷Ẽ䛺 0.002 0.537 0.142
䛺䜎䛔䛝䛷䛺䛔 ‐ 䛺䜎䛔䛝䛺 -0.151 0.492 -0.328
䜟䛪䜙䜟䛧䛔 ‐ 䛚䛸䛺䛧䛔 -0.006 0.066 0.8070.8070.8070.807
᜝▱䜙䛪䛾 ‐ ᜝䛪䛛䛧䛜䜚䛾 0.04 0.101 0.7830.7830.7830.783
㍍⋡䛺 ‐ ៅ㔜䛺 -0.188 -0.342 0.542
⮬↛䛺 ‐ ୙⮬↛䛺 0.108 0.1 0.23
ே㛫䜙䛧䛔 ‐ ே㛫䜙䛧䛟䛺䛔 0.059 0.109 0.079

※ +䛾್䛿ྑഃ 䠉䛾್䛿ᕥഃ
13

ᅉᏊศᯒ
� ᅉᏊᚓⅬᅉᏊᚓⅬᅉᏊᚓⅬᅉᏊᚓⅬ䜢䜢䜢䜢⏝⏝⏝⏝䛔䛯䛔䛯䛔䛯䛔䛯ศᯒศᯒศᯒศᯒ

– ྛᅉᏊ䛻䛴䛔䛶2✀㢮䛾䜶䞊䝆䜵䞁䝖䛾ᅉᏊᚓⅬ䜢ẚ㍑

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

ぶ㏆ᛶᅉᏊ 㠀㐨ᚨᛶᅉᏊ ෆྥᛶᅉᏊ

㌟య᧯స䜢ᐇ⿦䛧䛯䜶䞊䝆䜵䞁䝖

㌟య᧯స䜢ᐇ⿦䛧䛶䛔䛺䛔䜶䞊䝆䜵䞁䝖

****

** 䠖 p 㻨 0.01

ぶ㏆ᛶ䛜㧗䛔

ぶ㏆ᛶ䛜ప䛔 㐨ᚨᛶ䛜㧗䛔

㐨ᚨᛶ䛜ప䛔

ෆྥᛶ䛜ప䛔

ෆྥᛶ䛜㧗䛔

14

ᅉᏊศᯒ
� ᅉᏊᚓⅬᅉᏊᚓⅬᅉᏊᚓⅬᅉᏊᚓⅬ䛾䛾䛾䛾ẚ㍑ẚ㍑ẚ㍑ẚ㍑

– 䛂㠀㐨ᚨᛶᅉᏊ䛃䛂ෆྥᛶᅉᏊ䛃䛻䛴䛔䛶2✀㢮䛾䜶䞊䝆䜵䞁䝖㛫
䛷᭷ពᕪ

– ㌟య᧯స䜢ᐇ⿦䛧䛯䜶䞊䝆䜵䞁䝖䛿㐨ᚨᛶ䛜ஈ䛧䛟䠈ෆྥᛶ䛜ప䛔

� ேྠኈேྠኈேྠኈேྠኈ䛾䛾䛾䛾䝁䝭䝳䝙䜿䞊䝅䝵䞁䝁䝭䝳䝙䜿䞊䝅䝵䞁䝁䝭䝳䝙䜿䞊䝅䝵䞁䝁䝭䝳䝙䜿䞊䝅䝵䞁
– ㌟య᧯స

� 䝍䝤䞊䛷䛒䜛ືస䛜ከ䛔

� ዲ༳㇟䜢ᣢ䛯䜜䛺䛔

� ㌟య᧯స㌟య᧯స㌟య᧯స㌟య᧯స䜢䜢䜢䜢ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦䛧䛯䛧䛯䛧䛯䛧䛯䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖

ேྠኈ䛾䝁䝭䝳䝙䜿䞊䝅䝵䞁䛸ྠᵝ䛺ホ౯䛜䛥䜜䛯
15

1

2

3

4

5

6

㌟య᧯స䜢ᐇ⿦䛧䛯䜶䞊䝆䜵䞁䝖 ㌟య᧯స䜢ᐇ⿦䛧䛶䛔䛺䛔䜶䞊䝆䜵䞁䝖

䠍
䠊

䜂
䛸

䛺
䛴

䛳
䛣

䛔
 -

 䠒
䠊

㏆
䛵

䛝
䛜

䛯
䛔

1᪥┠

2᪥┠

3᪥┠

4᪥┠

5᪥┠

** 䠖 p 㻨 0.01
* 䠖 p 㻨 0.05

**

*

*

ᐇ㦂ᅇᩘ䛷䛾ẚ㍑
� ᐇ㦂ᅇᩘᐇ㦂ᅇᩘᐇ㦂ᅇᩘᐇ㦂ᅇᩘ䛷䛾䛷䛾䛷䛾䛷䛾ẚ㍑ẚ㍑ẚ㍑ẚ㍑

– 23䛾ホ౯㡯┠ᚓⅬ䜢౑⏝䛧ከ㔜ẚ㍑䜢⾜䛳䛯

㏆䛵䛝䛜䛯䛔

䜂䛸䛺䛴䛳䛣䛔

16

ᐇ㦂ᅇᩘ䛷䛾ẚ㍑

1

2

3

4

5

6

㌟య᧯స䜢ᐇ⿦䛧䛯䜶䞊䝆䜵䞁䝖 ㌟య᧯స䜢ᐇ⿦䛧䛶䛔䛺䛔䜶䞊䝆䜵䞁䝖

䠍
䠊

㠀
♫

஺
ⓗ

䛺
 -

 䠒
䠊

♫
஺

ⓗ
䛺

1᪥┠

2᪥┠

3᪥┠

4᪥┠

5᪥┠

* 䠖 p 㻨 0.05

* *

� ᐇ㦂ᅇᩘᐇ㦂ᅇᩘᐇ㦂ᅇᩘᐇ㦂ᅇᩘ䛷䛾䛷䛾䛷䛾䛷䛾ẚ㍑ẚ㍑ẚ㍑ẚ㍑

– 23䛾ホ౯㡯┠ᚓⅬ䜢౑⏝䛧ከ㔜ẚ㍑䜢⾜䛳䛯

♫஺ⓗ䛺

㠀♫஺ⓗ䛺

17

ᐇ㦂ᅇᩘ䛷䛾ẚ㍑
� ᐇ㦂ᅇᩘᐇ㦂ᅇᩘᐇ㦂ᅇᩘᐇ㦂ᅇᩘ䛷䛾䛷䛾䛷䛾䛷䛾ẚ㍑ẚ㍑ẚ㍑ẚ㍑

– 23䛾ホ౯㡯┠ᚓⅬ䜢౑⏝䛧ከ㔜ẚ㍑䜢⾜䛳䛯

1

2

3

4

5

6

㌟య᧯స䜢ᐇ⿦䛧䛯䜶䞊䝆䜵䞁䝖 ㌟య᧯స䜢ᐇ⿦䛧䛶䛔䛺䛔䜶䞊䝆䜵䞁䝖

䠍
䠊

ឤ
䛨

䛾
䜟

䜛
䛔

 -
 䠒

䠊
ឤ

䛨
䛾

䜘
䛔

1᪥┠

2᪥┠

3᪥┠

4᪥┠

5᪥┠

*

* 䠖 p 㻨 0.05

ឤ䛨䛾䜟䜛䛔

ឤ䛨䛾䜘䛔
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ᐇ㦂ᅇᩘ䛷䛾ẚ㍑
� ᐇ㦂ᅇᩘᐇ㦂ᅇᩘᐇ㦂ᅇᩘᐇ㦂ᅇᩘ䛷䛾䛷䛾䛷䛾䛷䛾ẚ㍑ẚ㍑ẚ㍑ẚ㍑

– 23䛾ホ౯㡯┠ᚓⅬ䜢౑⏝䛧ከ㔜ẚ㍑䜢⾜䛳䛯

1

2

3

4

5

6

㌟య᧯స䜢ᐇ⿦䛧䛯䜶䞊䝆䜵䞁䝖 ㌟య᧯స䜢ᐇ⿦䛧䛶䛔䛺䛔䜶䞊䝆䜵䞁䝖

䠍
䠊

↓
Ẽ

ຊ
䛺

 -
 䠒

䠊
ព

ḧ
ⓗ

䛺

1᪥┠

2᪥┠

3᪥┠

4᪥┠

5᪥┠

**

**

** 䠖 p 㻨 0.01

↓Ẽຊ䛺

ពḧⓗ䛺

19

ᐇ㦂ᅇᩘ䛷䛾ẚ㍑
� ᐇ㦂ᅇᩘᐇ㦂ᅇᩘᐇ㦂ᅇᩘᐇ㦂ᅇᩘ䛷䛾䛷䛾䛷䛾䛷䛾ከ㔜ẚ㍑ከ㔜ẚ㍑ከ㔜ẚ㍑ከ㔜ẚ㍑䛾䛾䛾䛾⤖ᯝ⤖ᯝ⤖ᯝ⤖ᯝ

– ぶ㏆ᛶᅉᏊ䛾ᅉᏊ㈇Ⲵ㔞䛜㧗䛛䛳䛯㡯┠
䛂ពḧⓗ䛺䛃䛂ឤ䛨䛾䜘䛔䛃䛂♫஺ⓗ䛺䛃䛂䜂䛸䛺䛴䛳䛣䛔䛃
� 䜶䞊䝆䜵䞁䝖䛸䛾⥅⥆ᑐヰ

– ㌟య᧯స䜢ᐇ⿦䛧䛶䛔䛺䛔䜶䞊䝆䜵䞁䝖䛿ホ౯䛜పୗ

– ㌟య᧯స䜢ᐇ⿦䛧䛯䜶䞊䝆䜵䞁䝖䛾ホ౯䛾పୗ䛿㍍ᚤ

㌟య᧯స㌟య᧯స㌟య᧯స㌟య᧯స䛾䛾䛾䛾ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦䛿䛿䛿䛿䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䛸䛾䛸䛾䛸䛾䛸䛾
⥅⥆ᑐヰ⥅⥆ᑐヰ⥅⥆ᑐヰ⥅⥆ᑐヰ䛻䜘䜛䛻䜘䜛䛻䜘䜛䛻䜘䜛ぶ㏆ᛶぶ㏆ᛶぶ㏆ᛶぶ㏆ᛶ䛾䛾䛾䛾పୗపୗపୗపୗ䜢䜢䜢䜢㜵㜵㜵㜵䛔䛰䛔䛰䛔䛰䛔䛰

20

1

2

3

4

5

6

䛺䜎䛔䛝䛷䛺䛔

‐ 䛺䜎䛔䛝䛺

䜂䛸䛺䛴䛳䛣䛔

‐ ㏆䛵䛝䛜䛯䛔

䚷䚷㍍⋡䛺 ‐䚷䚷

ៅ㔜䛺

ศู䛾䛒䜛 ‐  

↓ศู䛺

䜟䛪䜙䜟䛧䛔 ‐

䛚䛸䛺䛧䛔

ே㛫䜙䛧䛔 ‐   

ே㛫䜙䛧䛟䛺䛔

㌟య᧯స䜢ᐇ⿦䛧䛯䜶䞊䝆䜵䞁䝖
㌟య᧯స䜢ᐇ⿦䛧䛶䛔䛺䛔䜶䞊䝆䜵䞁䝖

**

*

** 䠖 p 㻨 0.01

* 䠖 p 㻨 0.05

**

**

**

2✀㢮䛾䜶䞊䝆䜵䞁䝖䛾ẚ㍑
� 2222✀㢮✀㢮✀㢮✀㢮䛾䛾䛾䛾䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䛷䛾䛷䛾䛷䛾䛷䛾ẚ㍑ẚ㍑ẚ㍑ẚ㍑

– 23䛾ホ౯㡯┠䛾ྜィᚓⅬ䜢౑⏝䛧䡐᳨ᐃ䜢⾜䛳䛯

䛺䜎䛔䛝䛷䛺䛔

䛺䜎䛔䛝䛺

㏆䛵䛝䛜䛯䛔

䜟䛪䜙䜟䛧䛔

ே㛫䜙䛧䛟䛺䛔

㍍⋡䛺

↓ศู䛺

䜂䛸䛺䛴䛳䛣䛔

ே㛫䜙䛧䛔

䛚䛸䛺䛧䛔

ศู䛾䛒䜛

ៅ㔜䛺

21

2✀㢮䛾䜶䞊䝆䜵䞁䝖䛾ẚ㍑
� 䠎䠎䠎䠎✀㢮✀㢮✀㢮✀㢮䛾䛾䛾䛾䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䛷䛾䛷䛾䛷䛾䛷䛾ẚ㍑⤖ᯝẚ㍑⤖ᯝẚ㍑⤖ᯝẚ㍑⤖ᯝ

– 23㡯┠䛾䛖䛱6㡯┠䛻᭷ពᕪ䜎䛯䛿᭷ពഴྥ

– ㌟య᧯స䜢ᐇ⿦䛧䛯䜶䞊䝆䜵䞁䝖
� ㌟య᧯స䜢ᐇ⿦䛧䛶䛔䛺䛔䜶䞊䝆䜵䞁䝖䛻ẚ䜉

䛂䛺䜎䛔䛝䛺䛃䛂㍍⋡䛺䛃䛂↓ศู䛺䛃䛂䜟䛪䜙䜟䛧䛔䛃
䛂䜂䛸䛺䛴䛳䛣䛔䛃 䛂ே㛫䜙䛧䛔䛃䛸ホ౯

� ேྠኈ䛾䝁䝭䝳䝙䜿䞊䝅䝵䞁䛸ྠᵝ䛺ホ౯

� ௬ㄝ௬ㄝ௬ㄝ௬ㄝ䛾䛾䛾䛾᳨ド᳨ド᳨ド᳨ド

䛄䛄䛄䛄䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䜹䝆䝳䜰䝹䝁䝭䝳䝙䜿䞊䝅䝵䞁䛻䛚䛡䜛䛻䛚䛡䜛䛻䛚䛡䜛䛻䛚䛡䜛㌟య᧯స㌟య᧯స㌟య᧯స㌟య᧯స䜢䜢䜢䜢䜶䞊䝆䜵䜶䞊䝆䜵䜶䞊䝆䜵䜶䞊䝆䜵
䞁䝖䞁䝖䞁䝖䞁䝖䛻䛻䛻䛻ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦䛩䜛䛣䛸䛻䜘䜚䛩䜛䛣䛸䛻䜘䜚䛩䜛䛣䛸䛻䜘䜚䛩䜛䛣䛸䛻䜘䜚䠈䠈䠈䠈䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䛾䛾䛾䛾ぢぢぢぢ䛛䛡䛾䛛䛡䛾䛛䛡䛾䛛䛡䛾ே㛫ே㛫ே㛫ே㛫䜙䛧䜙䛧䜙䛧䜙䛧
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௒ᚋ䛾ᒎᮃ

� 䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜶䞊䝆䜵䞁䝖䜈䛾䜈䛾䜈䛾䜈䛾㌟య᧯స㌟య᧯స㌟య᧯స㌟య᧯స䛾䛾䛾䛾ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦

– ぢ䛛䛡䛾ே㛫䜙䛧䛥䜔ぶᐦᛶ䜢㧗䜑䜛

� ே䛸䛾䜲䞁䝍䝷䜽䝅䝵䞁䛾㉁䛜ྥୖ䛩䜛

– 㐺ᗘ䛺䝍䜲䝭䞁䜾䛷㌟య᧯స䜢⾜䛖

� 䜶䞊䝆䜵䞁䝖䛾ぢ䛛䛡䛾ぶ㏆ᛶ䛾పୗ䜢㜵䛠
– ᑐヰᅇᩘ䛜ቑ䛘䜛䛻䛴䜜䛶㌟య᧯స䜢⾜䛖

– 㠀㐨ᚨᛶ䜔ෆྥᛶ䛻ᙳ㡪

� ㌟య᧯స䛾౑⏝ሙ㠃䜢⪃៖䛩䜛ᚲせ䛜䛒䜛
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㛵㐃Ⓨ⾲
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