
Ϣʔβʔͷ৴པͱߪങҙཉΛ༠ൃ͢Δ঎඼ਪનΤʔδΣϯτͷઃܭ࿦
The PRVAs Design to Improve User’s Trust and Buying

Motivations

দҪ ఩໵ †ɼాࢁ ੣ೋ †‡
Tetsuya Matsui, Seiji Yamada

† ‡ॴɼڀݚ৘ใֶཱࠃ ૯߹ڀݚେֶӃେֶɼ౦ۀ޻ژେֶ
† National Institute of Informaticsɼ‡ SOKENDAIɼTokyo Institute of Technology

tmatsui@nii.ac.jpɼ seiji@nii.ac.jp

Abstract
The PRVAs, product reccomendation virtual agent,

are widly used in online-shopping. They are needed

to be trusted by custmers, however, there were almost

no researches about PRVA’s design to be trusted. In

this research, we suggest the user inner state transi-

tion model that reach to trust agent. We planed to

raise transitions by changing agent inner state, emo-

tion and knowledge. In our model, agent’s positive

emotion and more knowledge increase trust. The pos-

itive emotion can be infected from a agent to an user.

An user tend to be trusted a partner when he or she

has positive emotion. Knowledgable is one aspect og

agent’s intelligence and more knowledge bring more

trust. We experimented to verify this model with par-

ticipants in three other conditions. As a resultɼ we

showed our transition operators and transition model

are validated.

Keywords — PRVAɼAnthropomorphic agentɼ

Trustworthyɼ Interaction designɼ inner state

transition

1. ͸͡Ίʹ
ٖਓԽΤʔδΣϯτ΍ϩϘοτΛࣾձͷதʹ࣮૷͢

Δ͜ͱΛ࣌ͨ͑ߟɼΫϦΞ͠ͳ͚Ε͹ͳΒͳ͍໰୊ͷ

Ұͭͱͯ͠ɼʮਓؒʹ৴པײΛ༩͑Δʯͱ͍͏͜ͱ͕ڍ

͛ΒΕΔɽಛʹٖਓԽΤʔδΣϯτ͕ਓؒͷ୅ΘΓʹ

࿑ಇΛͨ͠Γɼࣾձతͳ໾ׂΛԋ͡Δ͜ͱΛٻΊΒΕ

Δ৔߹ʹ͸ɼ͜ͷ໰୊͸ආ͚ͯ͸௨Εͳ͍΋ͷͰ͋Δɽ

ຊڀݚͰ͸ɼ΢Σϒ্ͷΦϯϥΠϯγϣοϐϯάαΠ

τͳͲͰϢʔβʔʹߪങͯ͠΋Β͍͍ͨ঎඼Λਪન

͢Δ͜ͱΛ໨తͱͨ͠঎඼ਪનΤʔδΣϯτ (PRVA,

Product Recommendation Virtual Agent)Λ୊ࡐͱ͠

ͯɼϢʔβʔͱٖਓԽΤʔδΣϯτͱͷؒʹ৴པΛܗ

੒͢ΔͨΊͷσβΠϯ࿦Λ͑ߟΔɽ

঎඼ਪનΤʔδΣϯτʹ͸ɼ΢Σϒ্Ͱͷ঎औҾͷ

૬खͱ͍͏ଆ໘ͱɼόʔνϟϧͳళฮʹ͓͚Δళһͱ

͍͏ଆ໘͕͋Δɽ΢Σϒ্ͷऔҾ૬खʹର͢Δ৴པʹ

͍ͭͯ͸ɼAngΒ [1]͸ɼϓϥΠόγʔͷอޢͷϨϕ

ϧɼر๬ͨ͠΋ͷΛ΋ͨΒͯ͘͠ΕΔೳྗɼ໰୊Λ

ੋਖ਼͢ΔҙࢥͷࡾཁҼʹΑͬͯ΋ͨΒ͞ΕΔͱ͍ͯ͠

Δɽ·ͨMoon[2]͸ɼίϯϐϡʔλΛ༻͍ͨऔҾͰ͸

޲܏։͕ࣔॏཁͰ͋Δ͜ͱΛ͍ࣔͯ͠Δɽಉ༷ͷݾࣗ

͸ਓؒಉ࢜ͷ৴པʹ͍ͭͯ΋ݟΒΕɼBickmore Β͸

৴པऀͱඃ৴པऀͷؒͷࡶஊͱ৴པͷؔ܎Λௐ΂ͨݚ

ஊ͸૬खͷ৴པੑʹؔ͢Δ஌ࣝͱ਌ີੑΛ্ࡶͰɼڀ

͛ΔޮՌ͕͋Δͱ͍ͯ͠Δ [3]ɽ·ͨ Fogg͸Ϣʔβʔ

͕΢Σϒϖʔδͷ৴པੑʢcredibilityʣΛධՁ͢Δج

४ͱͯ͠ɼઐ໳ੑͱ৴པײ (trustworthiness)Λͯ͛ڍ

͍Δ [4]ɽΑΓ͘޿ɼϢʔβʔ͔Βίϯϐϡʔλ΁ͷ৴

པΛܗ੒͢ΔཁҼͱͯ͠͸ɼArtz ΒͷαʔϕΠ࿦จ

͕͋Δ [5]ɽͦ͜Ͱ͸Ϣʔβʔ͕৴པੑΛ൑அ͢Δج

४ͱͯ͠ɼʮධ൑ʹظͮ͘ج଴ʯ[6] ͱʮߦҝΛ͏ߦೳ

ྗʯ[7]Λ͍ͯ͛ڍΔɽ͜ΕΒͷ͔ڀݚΒɼ৴པ͸୯Ұ

ͷج४ʹΑͬͯධՁ͞ΕΔ΋ͷͰ͸ແ͘ɼ͍͔ͭ͘ͷ

Δ͜ͱ͕Θ͔Δɽ͢ࡏ४͕ଘج

঎඼ਪનΤʔδΣϯτͷਪનޮՌΛ্͛ΔͨΊͷσ

βΠϯʹ͍ͭͯͷڀݚʹ͸ Terada Β [8] ͕͋Δɽ͜

ͷ࿦จͰ͸ɼ͍ߴਪનޮՌΛ্͛Δ PRVA ʹ૬Ԡ͠

͛ڍͱͯ͠ɼए͍ঁੑɾಈ෺ɾϩϘοτͳͲΛݟ֎͍

͍ͯΔɽҰํɼ෺࣭త਎ମΛ࣋ͬͨ PRVAɼ͢ͳΘͪ

ϩϘοτళһΛ༻͍ͨڀݚ΋ߦΘΕ͍ͯΔɽ[9]Ͱ͸ɼ

Ϣʔβʔ͸୯ʹϩϘοτళһʹ઀٬͞Εͨ৔߹ΑΓ

΋ɼళ֎ʹ͍ΔϩϘοτళһʹΑͬͯళ಺ʹҊ಺͞Ε

͕͏΄ɼϨδͰϩϘοτళһʹ઀٬͞Εͨ৔߹ͷޙͨ

ϩϘοτళһʹରͯ͠਌ີײΛ࣋ͭ͜ͱΛ͍ࣔͯ͠Δɽ

͢ͳΘͪɼPRVAͷ֎ݟ΍઀٬ͷࣜܗͳͲ͸ਪનޮՌ

΍਌ີײʹେ͖͘ӨڹΛ༩͍͑ͯΔ͜ͱ͕෼͔Δɽ͠

͔͠ɼਪનํ๏΍ঢ়ଶભҠʹ͍ͭͯͷઃܭ࿦͸·ͩ΄

ͱΜͲఏग़͞Ε͓ͯΒͣɼ·ͨʮϢʔβʔΛ৴པͤ͞
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Δઃܭ࿦ʯʹ͍ͭͯͷڀݚ΋ແ͍ɽ

2. ৴པঢ়ଶભҠϞσϧ
ຊڀݚͰ͸ɺʮϢʔβʔ͔ΒΤʔδΣϯτ΁ͷ৴པʯ

Λૢ͢࡞Δૢࢠ࡞ͱͯ͠ɼʮϢʔβʔͷײ৘ʯͱʮΤʔ

δΣϯτͷ஌ࣝྔʯΛ૝ఆͨ͠ʢҎԼɼͦΕͧΕʮ৴

པʯʮײ৘ʯʮ஌ࣝྔʯͱද͢هΔʣɽ͜ͷΑ͏ͳೋͭ

ͷૢࢠ࡞Λ૝ఆ͢Δͷ͸ɼઌ͔ڀݚߦΒϢʔβʔ͸৴

པੑΛෳ਺ͷج४͔Β൑அ͍ͯ͠Δͱ͑ߟΒΕɺͳ͓

͔ͭ͜ͷೋ͕ͭʮ৴པʯʹ༩͑ΔӨ͕ڹઌ͔ڀݚߦΒ

໌Β͔ʹ͞Ε͍ͯΔ্ʹɼૢ͢࡞Δ͜ͱ͕ٕज़తʹ༰

қͰ͋Δͱ͑ߟΒΕΔ͔ΒͰ͋Δɽ

৴པऀͷײ৘͕৴པʹ༩͑ΔӨڹʹ͍ͭͯ͸ɼ͍

͔ͭ͘ͷઌ͕͋ڀݚߦΔɽDunnΒ͸ɼ৴པऀ͸ϙδ

ςΟϒͳײ৘ͷ࣌ͷ΄͏͕ɼ਌͘͠ͳ͍ඃ৴པऀͷ͜

ͱΛΑΓ৴པ͢Δ͜ͱΛ͍ࣔͯ͠Δ [10]ɽҰํMyers

Β͸ɼ৴པऀ͕ωΨςΟϒͳײ৘ͷ࣌ʹ͸ඃ৴པऀʹ

ର͢Δ৴པ͕௿Լ͢Δ͜ͱ͕ࣔ͞Ε͍ͯΔ [11]ɽ·ͨ

DongΒ͸ɼඃ৴པऀ͕ϙδςΟϒͳද৘Λ͍ͯ͠Ε

͹ɼ৴པऀͷ๊͘৴པ͸ΑΓେ͖͘ͳΔ͜ͱΛ໌Β͔

ʹ͍ͯ͠Δ [12]ɽ͜ΕΒΑΓɼϙδςΟϒͳײ৘͸৴

པΛ૿෯ͤ͞ΔӨ͕͋ڹΔ͜ͱ͕໌Β͔Ͱ͋Δɽ·ͨ

ҙܾࢥఆͱͷؔ࿈Ͱ͸ɼDruckmanΒ͸ɼਓ͸ϦεΫ

Λ൐͏ҙܾࢥఆ͸ײ৘ʹ͕͋޲܏͏ߦ͍ͯͮجΔ͜ͱ

͕ࣔ͞Ε͍ͯΔ [13]ɽ

ͲͷΑ͏ʹϢʔβʔͷײ৘ΛϙδςΟϒʹ͢Δ͔ʹ

͓͍ͯ͸ɼ৘ಈ఻છΛ༻͍Δ͜ͱΛ͑ߟΔɽ৘ಈ఻છ

͸ର࿩૬खͷද৘ͳͲΛແҙࣝʹ໛฿͢Δ͜ͱʹΑ

Γɼ࿩ऀͷײ৘͕૬खʹ఻છ͢Δݱ৅Ͱ͋Δ [14]ɽਓ

ؒͱٖਓԽΤʔδΣϯτͷؒͰ΋ɼද৘ʹΑΔ৘ಈి

఻છ͕ੜ͡Δ͜ͱ͕஌ΒΕ͍ͯΔ [15]ɽ·ͨϩϘοτ

ͷʮಈ͖ʯΛ༻͍ͯϩϘοτͷײ৘Λ఻છͤ͞Δ͜ͱ

͕Ͱ͖Δͱ͍͏࣮݁ݧՌ΋͋Δ [16]ɽ

Ҏ্ΑΓɼຊڀݚͰ͸࣍ͷΑ͏ͳ಺෦ঢ়ଶભҠϞσ

ϧΛఏএ͢Δɽ·ͣʮײ৘ʯʮ஌ࣝྔʯ͕ͲͪΒ΋௿

͍ঢ়ଶΛɼ৴པ͕࠷΋௿͍ॳظঢ়ଶͱ͠ɼ͜ͷঢ়ଶΛ

{ L L }Ͱද͢ɽͳ͓ɼʮײ৘ʯ͕௿͍ͱ͸ϙδςΟϒ
Ͱ͸ͳ͍ঢ়ଶͰ͋Γɼ͍ߴͱ͸ϙδςΟϒͳঢ়ଶͰ͋

Δͱఆٛ͢Δɽʮ஌ࣝྔʯͷߴ௿͸ɼ஌ࣝྔͷେখΛࣔ

͢ɽ࣍ʹɼʮײ৘ʯʮ஌ࣝྔʯͷͲͪΒ͔͕͘ߴͳͬͨ

ঢ়ଶΛதؒঢ়ଶͱ͠ɼ͜ͷঢ়ଶΛ { H L }ɼ{ L H }Ͱ
ද͢ɽ͜ͷঢ়ଶ͔Βɼ΋͏ยํͷঢ়ଶ΋͘ߴͳͬͨঢ়

ଶΛ໨ඪঢ়ଶͱ͠ɼ͜ͷ࣌ʹ৴པ͕࠷΋͘ߴͳΔͱ૝

ఆ͢Δɽ͜ͷঢ়ଶΛ { H H }ͱද͢ɽ͜ͷભҠϞσϧ
Λ 1ʹࣔ͢ɽϢʔβʔ͸ɼA͔ BͷͲͪΒ͔ͷϧʔτ

Λ௨Δͱ૝ఆ͞ΕΔɽ

ਤ 1 ຊ࣮ݧͰ૝ఆ͢ΔભҠϞσϧ

3. ભҠΦϖϨʔλʔ
࣍ʹɼ࣮ݧͰ࠾༻ͨ͠ભҠΦϖϨʔλʔʹ͍ͭͯղ

આ͢Δɽ͜ͷڀݚͰ͸ʮભҠΦϖϨʔλʔʯͱ͸ɼʮද

ग़͢Δ͜ͱʹΑͬͯΤʔδΣϯτͷঢ়ଶΛมԽͤ͞Δ

ɾςΩετͷҰవ·Γͷଋʯͱఆٛ͢Δɽ࡞ɾಈݟ֎

ʮײ৘ʯʹ͍ͭͯ͸ɼ৘ಈ఻છΛར༻͢Δख๏Λ࠾༻

͢ΔͨΊɼ৘ಈ఻છΛ͢͜ىཁૉͱͯ͠஌ΒΕ͍ͯΔ

ද৘ [15]ͱδΣενϟʔ [16]Λ࠾༻͢Δɽʮ஌ࣝྔʯʹ

͍ͭͯ͸ɼਪન঎඼ʹؔ͢ΔɼԻ੠ͱςΩετͰࣔ͢

આ໌จͷ௕͞Ͱࣔ͢ɽ͢ͳΘͪɼ௿͍࣌ʹ͸঎඼ͷՁ

֨ͳͲ࠷௿ݶͷ৘ใ͔͠ఏࣔͤͣɼ͍࣌ߴʹ͸ͦΕʹ

Ճ͑ͯɼ঎඼ʹؔ͢Δपลతͳ৘ใΛఏࣔ͢Δɽ

4. ݧ࣮
ຊڀݚͰ͸ɼΤʔδΣϯτͷλεΫͱͯ͠঎඼ਪન

Λઃఆ͠ɼ͞Βʹਪન͢Δ঎඼ʹ͍ͭͯ͸ʮࠃ಺ͷ৓

΁ͷ೔ؼΓཱྀߦʯΛઃఆͨ͠ɽ͜Ε͸͋·Γઌೖ͕؍

ͳ͘ɼ͔ͭීஈͷΦϯϥΠϯγϣοϐϯάͰ͋·Γߪ

ೖ͠ͳ͍঎඼Λ୊ࡐʹ͢Δ΄͏͕ɼPRVAͷޮՌΛݕ

ূ͠΍͍͢ͱͨͨ͑ߟΊͰ͋ΔɽຊڀݚͰͭࡾͨͬߦ

ͷ࣮ݧ͸ɼ͍ͣΕ΋ಉ͡࿮૊ΈͷதͰͨͬߦɽͦͷ࿮

૊ΈͰ͸ɼࢀՃऀ͸ͦΕͧΕ 10ճͷਪનಈըΛͨݟɽ

֤ਪનಈըͰ͸ 10͔ॴͷ৓ͷ͏͍ͪͣΕ͔΁ͷཱྀߦ

͕ PRVAʹΑͬͯਪન͞ΕΔɽ࣮ݧಈըͷҰྫΛਤ 2

ʹࣔ͢ɽ֤ಈըΛޙͨݟɼࢀՃऀ͸ಈըͷҹ৅ʹؔ͢

ΔҎԼͷΑ͏ͳΞϯέʔτʹʮ͸͍ʯ͔ʮ͍͍͑ʯͷ

ͲͪΒ͔Ͱճ౴ͨ͠ɽ

• Q1:͋ͳͨ͸ਪનதʹָ͍͠ؾ෼ʹͳΓ·ͨ͠ ʁ͔

• Q2:͋ͳͨ͸ٖਓԽΤʔδΣϯτ͸ਖ਼͍͠஌ࣝΛ

͍࣋ͬͯΔͱ͡ײ·͔ͨ͠ʁ

• Q3:͋ͳͨ͸ٖਓԽΤʔδΣϯτΛ৴པͰ͖Δͱ

ʁ͔ͨ͠·͍ࢥ

• Q3:͋ͳͨ͸ਪન͞Εͨ৓ʹ͍͖ͨߦͱ͍ࢥ·͠

͔ͨʁ

͜ͷΞϯέʔτͷ݁Ռ͕ɼਪનಈըΛݟΔ͜ͱʹ

ΑͬͯͲͷΑ͏ʹมԽ͢Δ͔ΛݟΔͷ͕ຊ࣮ݧͷओͳ
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ਤ 2 ঎඼ਪનը૾ͷྫ͍ͨ༺ʹݧ࣮

໨తͰ͋Δɽ

PRVAʹΑΔਪનಈը͸ɼ໊ݹ԰ۀ޻େֶʹΑͬͯ

΢Σϒ্ͰϑϦʔͰ഑෍͞Ε͍ͯΔԻ੠ର࿩γες

ϜͷπʔϧΩοτͰ͋ΔMMDAgentΛ༻͍ͯ࡞੒͠

ͨ 1 PRVAࣗମ͸ಉϖʔδͰଞͷπʔϧΩοτͱಉ࣌

ʹ഑෍͞Ε͍ͯΔ Mei Λ༻͍ͨɽ·ͨ Mei ͷൃ࿩Λ

ΑΓεϜʔζʹ͢ΔͨΊʹɼࣜגձࣾ AHSͷςΩε

τಡΈ্͛ιϑτʮVOICELOID+ ݄݁Ώ͔Γ EXʯ2

Λ࢖༻ͨ͠ɽ

͜ͷ࿮૊ΈͷதͰɼҎԼʹࣔͭ͢ࡾͷ࣮ݧΛͨͬߦɽ

͍ͣΕͷ࣮ݧͰ΋ɼࢀՃऀ͸࣮ݧͷͨΊʹޏΘΕͨ

ਓʑͰ͋Δɽ

Ͱ΋ҎԼͷΑ͏ݧՌʹ͍ͭͯ͸ɼ͍ͣΕͷ࣮݁ݧ࣮

ͳղੳΛͨͬߦɽQ1ͱQ2ʹ͍ͭͯ͸ɼ࿈ଓ͢Δ 2ਪ

નؒͰʮ͸͍ʯͱճ౴ͨ͠ࢀՃऀͷׂ߹ΛРೋ৐ݕఆ

Ͱൺֱͨ͠ɽ͜ͷࡍɼ΋͠༗ҙ͕ࠩݟΒΕͯɼʮ͸͍ʯ

ͱճ౴ͨ͠ࢀՃऀͷׂ߹͕૿Ճ͍ͯ͠Ε͹ɼʮײ৘ʯ΋

͘͠͸ʮ஌ࣝྔʯͷঢ়ଶભҠ͕ͨͬ͜ىͱݟͳ͢ɽ͜

ͷΑ͏ͳݕఆΛ͏ߦͷ͸ɼঢ়ଶભҠ͕͔͖ͨىͲ͏͔

ͱ͍͏͜ͱΑΓ΋ɼʮભҠΦϖϨʔλʔʹΑͬͯঢ়ଶ

ભҠ͕͔͖ͨىʯɼ͢ͳΘͪભҠΦϖϨʔλʔͷ࣮૷

ͱಉ࣌ʹભҠ͕͔͖ͨىͲ͏͔͕ॏཁͰ͋ΔͨΊͰ͋

ΔɽҰํɼʮ৴པʯͷભҠʹ͍ͭͯ͸ʮײ৘ʯͱʮ஌ࣝ

ྔʯΛؚΊͨΤʔδΣϯτ͓ΑͼϢʔβʔͷ಺෦ঢ়ଶ

ભҠ͔Β݁Ռతʹ΋ͨΒ͞ΕΔ΋ͷͰ͋ΓɼભҠΦϖ

Ϩʔλʔͷ࣮૷ޙʹ͙͢ʹҾ͖͜͞ىΕΔͱ͸͑ߟʹ

͍͘ɽ͜ͷͨΊɼʮ৴པʯʹ͍ͭͯ͸ɼ࣮૷͢ΔભҠΦ

ϖϨʔλʔͷछྨΛલ൒ͷ 5ਪનʢR1-R5)ͱޙ൒ͷ

5ਪન (R6-R10)ͱͰมԽͤ͞ɼ֤ਪનͷޙͰʮ͸͍ʯ

ͱճ౴ͨ͠ࢀՃऀͷ਺ʹ͍ͭͯɼભҠΦϖϨʔλ৚݅

͕ҟͳΔ 5ਪનؒͰ tݕఆΛͨͬߦɽ͜ͷ࣌ʹ༗ҙࠩ

ͳ͢ɽݟͱ͖ͨىΒΕΕ͹ɼʮ৴པʯͷঢ়ଶมԽ͕ݟ͕

1http://wwwɽmmdagentɽjp/
2http://wwwɽah-softɽcom/voiceroid/yukari/indexɽhtml

ਤ 3 ݧ࣮ 1 Ͱ֤ਪનޙɼQ1 ʹʮ͸͍ʯͱ౴͑ͨඃ

߹ͷׂऀݧ

ਤ 4 ݧ࣮ 1 Ͱ֤ਪનޙɼQ2 ʹʮ͸͍ʯͱ౴͑ͨඃ

߹ͷׂऀݧ

5. ݧ࣮ 1ɿ஌ࣝྔ෇༩ͷޮՌ
5.1 ख๏ݧ࣮

Ճऀ͸ࢀ 15ਓͷ೔ຊਓͷ 20୅ͱ 30୅ͷஉঁͰ͋

Γɼ೥ྸͷฏۉ͸ 29ɽ0 ʢඪ४ภࠩ͸ࡀ 5ɽ7 ʣͰࡀ

͋ͬͨɽ͜ͷ͏ͪ 7໊͕உੑͰ 8໊͕ঁੑͰ͋Δɽ

͜ͷ࣮ݧͰ͸ɼPRVA͸શ 10 ਪનͷ͏ͪɼલ൒ͷ

5 ਪનͰ͸ײ৘ͷભҠΦϖϨʔλʔͷΈΛ࣮૷͞Εɼ

൒ͷޙ 5ਪનͰߋʹ஌ࣝͷભҠΦϖϨʔλʔ΋࣮૷͞

ΕΔɽ

5.2 Ռ݁ݧ࣮

Q1 ͱ Q2 ʹ͍ͭͯ͸ɼਪન 6 Ͱ஌ࣝΛ෇༩ͨ͠ޮ

Ռ͕͋Δ͔Ͳ͏͔ΛݟΔͨΊɼ֤ਪનޙʹʮ͸͍ʯͱ

౴͑ͨࢀՃऀͷׂ߹Λɼ࿈ଓ͢Δ 2ਪનͷؒͰРೋ৐

ఆͰൺֱͨ͠ɽͦͷ݁Ռ͕ݕ 3ͱ 4Ͱ͋Δɽ֤άϥϑ

ʹ͓͍ͯɼॎ࣠͸ʮ͸͍ʯͱ౴͑ͨඃऀݧͷׂ߹Ͱ͋

Γɼԣ࣠͸ਪન൪߸Ͱ͋Δɽ 4ʹ͓͍ͯɼR5ͱ R6ͷ

ؒͰ༗ҙ͕ࠩݟΒΕͨʢp < 0.05ʣɽ

࣍ʹ Q3ʹ͍ͭͯɼલ൒ 5ਪનͰʮ͸͍ʯͱ౴͑ͨ

൒ޙͱɼۉՃऀͷׂ߹ͷฏࢀ 5ਪનͰʮ͸͍ʯͱ౴͑
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ਤ 5 ݧ࣮ 1Ͱ Q3ʹʮ͸͍ʯͱ౴͑ͨඃऀݧͷׂ߹

ఆͰൺֱͨ͠ɽͦͷݕͱΛɼtۉՃऀͷׂ߹ͷฏࢀͨ

݁ՌΛ 5 ʹࣔ͢ɽάϥϑͷதͷόʔ͸ඪ४ภࠩΛࣔ

͢ɽ֤άϥϑʹ͓͍ͯɼॎ࣠͸ʮ͸͍ʯͱ౴͑ͨඃݧ

ऀͷׂ߹Ͱ͋Γɼԣ࣠͸࣮૷͞Ε͍ͯͨભҠΦϖϨʔ

λͰ͋Δɽ͜͜Ͱ͸֤৚݅ؒͰ༗ҙ͕ࠩݟΒΕͨ (p

< 0.01)

6. ݧ࣮ 2

6.1 ख๏ݧ࣮

Ճऀ͸ࢀ 15ਓͷ೔ຊਓͷ 20୅ͱ 30୅ͷஉঁͰ͋

Γɼ೥ྸͷฏۉ͸ 29ɽ3 ʢඪ४ภࠩ͸ࡀ 6ɽ9 ʣͰࡀ

͋ͬͨɽ͜ͷ͏ͪ 8໊͕உੑͰ 7໊͕ঁੑͰ͋Δɽ

͜ͷ࣮ݧͰ͸ɼPRVA͸શ 10 ਪનͷ͏ͪɼલ൒ͷ

5 ਪનͰ͸஌ࣝͷભҠΦϖϨʔλʔͷΈΛ࣮૷͞Εɼ

൒ͷޙ 5ਪનͰײʹߋ৘ͷભҠΦϖϨʔλʔ΋࣮૷͞

ΕΔɽ

6.2 Ռ݁ݧ࣮

Q1 ͱ Q2 ʹ͍ͭͯ͸ɼਪન 6 Ͱײ৘Λ෇༩ͨ͠ޮ

Ռ͕͋Δ͔Ͳ͏͔ΛݟΔͨΊɼ֤ਪનޙʹʮ͸͍ʯͱ

౴͑ͨࢀՃऀͷׂ߹Λɼ࿈ଓ͢Δ 2ਪનͷؒͰРೋ৐

ൺֱͨ͠ɽͦͷ݁Ռ͍ߦఆΛݕ 6ͱ 7Ͱ͋Δɽ֤άϥ

ϑʹ͓͍ͯɼॎ࣠͸ʮ͸͍ʯͱ౴͑ͨඃऀݧͷׂ߹Ͱ

͋Γɼԣ࣠͸ਪન൪߸Ͱ͋Δɽ 6ʹ͍ͭͯ༗ҙ͕ࠩݟ

ΒΕͨʢp < 0.01)ɽ

࣍ʹ Q3ʹ͍ͭͯɼલ൒ 5ਪનͰʮ͸͍ʯͱ౴͑ͨ

൒ޙͱɼۉՃऀͷׂ߹ͷฏࢀ 5ਪનͰʮ͸͍ʯͱ౴͑

ఆͰൺֱͨ͠ɽ݁ՌݕͱΛɼtۉՃऀͷׂ߹ͷฏࢀͨ

Λ 8ʹࣔ͢ɽ֤άϥϑʹ͓͍ͯɼॎ࣠͸ʮ͸͍ʯͱ౴

ਤ 6 ݧ࣮ 2Ͱ Q1ʹʮ͸͍ʯͱ౴͑ͨඃऀݧͷׂ߹

ਤ 7 ݧ࣮ 2Ͱ Q2ʹʮ͸͍ʯͱ౴͑ͨඃऀݧͷׂ߹

͑ͨඃऀݧͷׂ߹Ͱ͋Γɼԣ࣠͸࣮૷͞Ε͍ͯͨભҠ

ΦϖϨʔλͰ͋Δɽ͜͜Ͱ͸༗ҙࠩ͸ݟΒΕͳ͔ͬͨɽ

7. ݧ࣮ 3ɿભҠΦϖϨʔλʔͳ͠
7.1 ख๏ݧ࣮

ݧ࣮ 3͸ରর࣮ݧͱͯͨͬ͠ߦɽࢀՃऀ͸ 15ਓͷ

೔ຊਓͷ 20 ୅ͱ 30 ୅ͷஉঁͰ͋Γɼ೥ྸͷฏۉ͸

29ɽ7ࡀʢඪ४ภࠩ͸ 6ɽ5ࡀʣͰ͋ͬͨɽ͜ͷ͏ͪ 8

໊͕உੑͰ 7໊͕ঁੑͰ͋Δɽ͜ͷ࣮ݧͰ͸ɼPRVA

ʹ͸͍ͣΕͷਪનͰ΋ɼ͍͔ͳΔભҠΦϖϨʔλʔ΋

࣮૷͞Εͳ͔ͬͨɽ

ਤ 8 ݧ࣮ 2Ͱ Q3ʹʮ͸͍ʯͱ౴͑ͨඃऀݧͷׂ߹
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ਤ 9 ݧ࣮ 3Ͱ Q1ʹʮ͸͍ʯͱ౴͑ͨඃऀݧͷׂ߹

ਤ 10 ݧ࣮ 1Ͱ Q2ʹʮ͸͍ʯͱ౴͑ͨඃऀݧͷׂ߹

7.2 Ռ݁ݧ࣮

Q1ͱQ2ʹ͍ͭͯɼ֤ਪનޙʹʮ͸͍ʯͱ౴͑ͨࢀ

Ճऀͷׂ߹Λ࿈ଓ͢Δ 2ਪનͷؒͰൺֱ͢ΔͨΊɼР

ೋ৐ݕఆΛͨͬߦɽͦͷ݁Ռ͕ 9ͱ 10Ͱ͋Δɽ֤ά

ϥϑʹ͓͍ͯɼॎ࣠͸ʮ͸͍ʯͱ౴͑ͨඃऀݧͷׂ߹

Ͱ͋Γɼԣ࣠͸ਪન൪߸Ͱ͋ΔɽpreR ͸ Pre-R ͷঢ়

ଶͰ๚ͶͨΞϯέʔτͷ݁ՌͰ͋ΓɼҎޙҰ౓໨ͷਪ

નΛ R1ɼೋ౓໨ͷਪનΛ R2ͱఆٛ͢Δɽ͜͜Ͱ͸͍

ͣΕʹ͍ͭͯ΋༗ҙࠩ͸ݟΒΕͳ͔ͬͨɽ

࣍ʹ Q3ʹ͍ͭͯɼલ൒ 5ਪનͰʮ͸͍ʯͱ౴͑ͨ

൒ޙͱɼۉՃऀͷׂ߹ͷฏࢀ 5ਪનͰʮ͸͍ʯͱ౴͑

ఆͰൺֱͨ͠ɽ݁ՌݕͱΛɼtۉՃऀͷׂ߹ͷฏࢀͨ

Λ 11ʹࣔ͢ɽ֤άϥϑʹ͓͍ͯɼॎ࣠͸ʮ͸͍ʯͱ౴

͑ͨඃऀݧͷׂ߹Ͱ͋Γɼԣ࣠͸࣮૷͞Ε͍ͯͨભҠ

ΦϖϨʔλͰ͋Δɽ͜͜Ͱ͸༗ҙࠩ͸ݟΒΕͳ͔ͬͨɽ

8. ࡯ߟ
ݧ࣮ 1Ͱ͸ɼͲͷਪનͷޙͰঢ়ଶભҠ͕ݟΒΕΔ͔

Λௐ΂ͨͱ͜Ζɼ 4Ͱ͸ਪન 5ͱਪન 6ͱͷؒͰ༗ҙ

ΒΕ͕ͨɼݟ͕ࠩ 3Ͱ͸ͲͷਪનͷؒͰ΋༗ҙ͕ࠩݟ

Εͳ͔ͬͨɽ͜ͷ࣮ݧͰ͸ਪન 5 ͱਪન 6 ͷؒͰ͸ɼ

ʮ஌ࣝྔʯʹؔ͢ΔભҠΦϖϨʔλʔ͕มԽ͍ͯ͠Δɽ

͜ͷͨΊɼʮ஌ࣝྔʯͷঢ়ଶભҠ͸ભҠΦϖϨʔλʔʹ

ΑΔ΋ͷͰ͋Δͱ͢Δͷ͕ଥ౰Ͱ͋Δͱ͑ߟΒΕΔɽ

ਤ 11 ݧ࣮ 3Ͱ Q3ʹʮ͸͍ʯͱ౴͑ͨඃऀݧͷׂ߹

·ͨɼ 5ʹ͍ͭͯ͸ɼ࣮૷ͨ͠ભҠΦϖϨʔλʔ͕ҟ

ͳΔલ൒ͱޙ൒ͷؒͰ༗ҙ͕ࠩݟΒΕͨɽʮ஌ࣝྔʯʹ

͍ͭͯͷঢ়ଶભҠ͕ݟΒΕͨͷͱಉͯ͠ظʮ৴པʯͷ

ঢ়ଶભҠ͕͍͖ͯىΔ͜ͱ͔Βɼʮ৴པʯ΋ભҠΦϖ

ϨʔλʔʹӨڹΛड͚ͯભҠͨ͠Մೳੑ͕͍ߴͱ͑ߟ

ΒΕΔɽ

ݧ࣮ 2 Ͱ͸ɼ 6 ΛݟΔͱɼʮײ৘ʯʹؔ͢ΔભҠΦ

ϖϨʔλʔΛ࣮૷ͨ͠ R5ͱ R6ͷؒͰ༗ҙ͕ࠩݟΒ

Ε͍ͯΔ͕ɼ 7Ͱ͸ͲͷਪનͷؒͰ΋༗ҙࠩ͸ݟΒΕ

ͳ͔ͬͨɽ͜ͷ࣮ݧͰ͸ਪન 5ͱਪન 6ͷؒͰ͸ɼʮײ

৘ʯʹؔ͢ΔભҠΦϖϨʔλʔ͕มԽ͍ͯ͠Δɽ͜ͷ

ͨΊ࣮ݧ 1 ͱ͸૬ิతʹɼભҠΦϖϨʔλʔʹΑΓ

ʮײ৘ʯͷঢ়ଶมҟ͕͖ͨىͱ͢Δͷ͕ଥ౰Ͱ͋Δͱ

ΒΕΔɽҰํɼ͑ߟ 8ʹ͓͍ͯ͸ɼ࣮૷ͨ͠ભҠΦϖ

Ϩʔλʔ͕ҟͳΔલ൒ͱޙ൒ͷؒͰ༗ҙࠩ͸ݟΒΕͳ

͔ͬͨɽ

ݧ࣮ 3ʹ͍ͭͯ͸ɼ 9ͱ 10ͷ͍ͣΕͰ΋༗ҙࠩ͸

ΒΕͳ͔ͬͨɽݟ

͜ͷͭࡾͷ࣮ݧͷ݁ՌΛൺֱ͢Δͱɼ·ͣ༻ҙͨ͠

ભҠΦϖϨʔλʔ͕૝ఆ௨Γʹ࡞༻ͨ͜͠ͱ͕Θ͔

Δɽ࣮ݧ 1ͱ࣮ݧ 2ͷ͍ͣΕʹ͓͍ͯ΋ɼ৽͍͠ભҠ

ΦϖϨʔλΛ࣮૷ͨ͠௚ޙʹʮײ৘ʯ΋͘͠͸ʮ஌ࣝ

ྔʯͷঢ়ଶભҠ͕͍͖ͯىΔɽҰํɼ࣮ݧ 3Ͱ͸͍ͣ

ΕͷਪનؒͰ΋༗ҙ͕ࠩݟΒΕͣɼ͜ͷ༗ҙ͕ࠩ୯ʹ

աʹΑͬͯੜͨ͡Θ͚Ͱ͸ͳ͍͜ͱ͸໌Β͔Ͱܦؒ࣌

͋Δɽͨͩ͠ʮ஌ࣝྔʯʹ͍ͭͯ͸ɼ͜ͷ࣮݁ݧՌ͔

Β͸ɼʮઆ໌͕௕͘ͳͬͨʯ͜ͱʹΑΔ݁Ռ͔ɼʮઆ໌ͷ

தʹྺ࢙తͳ஌ؚ͕ࣝ·Εͨʯ͜ͱʹΑΔ݁Ռ͔͸൑

ผͰ͖ͳ͍ɽ͔͠͠ਪનޮՌΛ࠷େʹ͢Δͱ͍͏఺͔

Β͑ߟΔͱɼ୯ʹηϦϑΛ௕͘͢ΔΑΓ΋ɼͦͷ෼ྔ

Λͯͬ࢖঎඼ʹؔ͢Δपԑతͳ஌ࣝΛઆ໌ͨ͠΄͏͕

๬·͍͜͠ͱ͸ࣗ໌Ͱ͋Δͱ͑ߟΒΕΔɽ

ͳ͓͍ͣΕͷ࣮ݧͰ΋ɼPre-R ঢ়ଶͰ͸ભҠΦϖ

Ϩʔλʔ͸࣮૷͞Ε͓ͯΒͣɼ͜ͷ࣌ͷࢀՃऀͷ಺෦
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ঢ়ଶ͸ʮײ৘ʯʮ஌ࣝྔʯ૒ํʹ͓͍ͯ LͰ͋Δͱߟ

͑Δͷ͕ଥ౰Ͱ͋ΔͱࢥΘΕΔɽͨͩ͠ɼ 3Ͱ͸ભҠ

ΦϖϨʔλʔͷ࣮૷ޙʹΉ͠Ζ஋͕େ͖͘Լ͕͍ͬͯ

Δଞɼ 7 Ͱ͸ Pre-R ͷঢ়ଶͰ͍ߴʹط஋Λ͓ࣔͯ͠

ΓɼભҠΦϖϨʔλʔͷ࣮૷ޙ΋େ͖ͳมԽ͸ͳ͘ߴ

͍஋Λҡ͍࣋ͯ͠Δɽ͜ΕΒͷ͜ͱ͔ΒɼPre-Rͷஈ

֊Ͱ PRVAͷ֎ط͕ݟʹʮײ৘ʯ΍ʮ஌ࣝྔʯɼ͞Β

ʹ͸ʮ৴པʯʹӨڹΛ༩͍͑ͯΔՄೳੑ͕͋Γɼ·ͨ

ͱભҠΦϖϨʔλʔ͕૬ิతͳ͚ͩͰͳ࣌͘ʹ͸ݟ֎

ࠓবతʹ͸ͨΒ͍͍ͯΔՄೳੑ΋൱ఆͰ͖ͳ͍͕ɼׯ

ճͷ࣮ݧͰ͸ͦ͜·Ͱ͸෼ੳͰ͖ͳ͍ɽͦ͜Ͱɼ༗ҙ

ΒΕͨ৔߹ʹ͍ͭͯ͸ݟ͕ࠩ L ͔Β H ΁ͷભҠ͕ى

͖ͨͱఆٛ͠ɼͦΕҎ֎ͷ৔߹ʹ͍ͭͯ͸൑ఆΛཹอ

͢Δ͜ͱͱ͢Δɽ

࣍ʹͦΕ͕৴པʹରͯ͠Ͳ͏࡞༻͔ͨ͠ΛݟΔͱɼ

ݧ࣮ 1 Ͱ͸ޙ൒Ͱʮ஌ࣝྔʯͷঢ়ଶ͕ H ʹભҠͨ͠

ͷͱಉ͡λΠϛϯάͰɼʮ৴པʯ͕༗ҙʹ૿Ճ͍ͯ͠

Δɽ͔͜͠͠ͷ࣮ݧͰ͸લ൒͔Βʮײ৘ʯͷભҠΦϖ

ϨʔλʔΛ࣮૷͍ͯͨ͠ʹ΋ؔΘΒͣɼલ൒Ͱ͸ʮײ

৘ʯʹؔ͢ΔΞϯέʔτ߲໨ͷ݁Ռ͸௿͍஋Λͯͤݟ

͍Δɽ࣮ݧ 2 Ͱ͸ɼʮ৴པʯʹ͍ͭͯ͸લ൒ͱޙ൒ͱ

Ͱ༗ҙͳ͕ࠩݟΒΕͣɼʮલ൒ʯ͔Β͢Ͱʹ͍ߴ஋Λݟ

͍ͤͯΔɽ࣮ݧ 2Ͱ͸ 6ʹ͓͍ͯʮײ৘ʯͷঢ়ଶભҠ

ΒΕݟ͸ڹΒΕΔ͕ɼ͜ͷ͜ͱʹΑΔ৴པ΁ͷӨݟ͕

ͳ͍ɽ

͜͜·Ͱͷ͔࡯ߟΒɼࠓճͷ 3ͭͷ࣮ݧͷ݁Ռʹͭ

͍ͯೋͭͷղऍ͕ՄೳͰ͋ΔɽҰͭ͸ɼʮ஌ࣝྔʯ͸

৴པʹӨڹΛ༩͑Δ͕ɼʮײ৘ʯ͸ӨڹΛ༩͑ͳ͍ͱ

͍͏ղऍɽೋͭ໨͸ɼʮ஌ࣝྔʯͱʮײ৘ʯͷ߹͕ܭɼ

͋ΔҰఆͷᮢ஋Λ௒͑Δͱʮ৴པʯʹӨڹΛ༩͑Δͱ

͍͏ղऍͰ͋Δɽ͜ͷ͏ͪɼ֖વੑ͕͍ߴͷ͸ೋͭ໨

ͷͰ͋Δͱ͑ߟΔɽͦͷཧ༝͸ɼ·ͣୈҰʹɼʮײ৘ʯ

͕৴པʹӨڹΛ༩͑Δ͜ͱ͸ઌ͔ڀݚߦΒࠦࣔ͘ڧ

͞Ε͍ͯΔɽաڈͷɼ৴པऀͷײ৘͕ϙδςΟϒͰ͋

Ε͹ॳର໘ͷඃ৴པऀΛΑΓ৴པ͠΍͍͢ͱ͍ͬͨݚ

ڀ [10]΍ɼϙδςΟϒͳද৘ͷඃ৴པऀ΄Ͳ৴པ͞Ε

΍͍͢ͱ͍͏ڀݚ [12]͸ɼඃ৴པऀɾ৴པऀͷײ৘ঢ়

ଶ͕৴པʹ༩͑ΔӨڹͷେ͖͞Λࣔ͢΋ͷͰ͋Γɼ͜

ΕΒͷޮՌ͸ඃ৴པऀ͕ٖਓԽΤʔδΣϯτͷ৔߹Ͱ

΋੒Γཱͭͱ͑ߟΔͷ͕ଥ౰Ͱ͋ΔͱࢥΘΕΔɽୈೋ

ʹɼ࣮ݧ 3ʹ͍ͭͯ͸ʮ৴པʯ͸લ൒͔Β͍ߴ஋Λࣔ

͍ͯ͠Δ͕ɼ͜ͷ࣮ݧͰ͸ʮ஌ࣝྔʯ͸લ൒Ͱ͢Ͱʹ

͔ͳΓ͍ߴ஋Λ͍ࣔͯ͠Δɽ͜Ε͸ΤʔδΣϯτͷ֎

Δ΋ͤ͞ىͳΓͷʮ஌ࣝྔͷଟ͞ʯΛ૝͔ʹطɼ͕ݟ

ͷͰ͋ͬͨ͜ͱ͕ݪҼͰ͋ͬͨͱ͑ߟΒΕΔɽҎ্ͷ

͜ͱ͔Βɼ࣮ݧ 2ʹ͓͍ͯ͸ʮ஌ࣝྔʯ͕લ൒Ͱ͢Ͱ

ʹେ͖ͳ஋Ͱ͋ͬͨͨΊɼʮײ৘ʯͱͷ߹͕ܭҰఆͷᮢ

஋Λ௒͑ͯɼʮ৴པʯͷঢ়ଶΛͨ͘͠ߴͱ͑ߟΔͷ͕ଥ

౰Ͱ͋ΔͱࢥΘΕΔɽ࣮ݧ 2Ͱ͸ɼલ൒Ͱ͸ʮײ৘ʯ

ͱʮ஌ࣝྔʯͷ߹ܭ͸ᮢ஋ʹୡͤͣɼʮ৴པʯ͸௿͍·

·Ͱ͕͋ͬͨɼޙ൒ʹͳͬͯ߹ᮢ͕ܭ஋ʹୡͨͨ͠Ίɼ

ʮ৴པʯͷঢ়ଶભҠ͕͖ͨىͱ͑ߟΒΕΔɽ

͜ͷ݁Ռ͸ɼ৴པ͸୯Ұͷج४Ͱ͸ͳ͘ɼෳ਺ͷج

४͔Β൑அ͞ΕΔͱ͍͏ෳ਺ͷઌڀݚߦͱ੔߹తͰ

͋Δɽ͜ͷϞσϧΛ͞Βʹ͢ূݕΔͷ͸ޙࠓͷ՝୊Ͱ

͋Δɽ

9. ·ͱΊ
ຊڀݚͰ͸ɼ୯७ͳભҠΦϖϨʔλʔΛ࣮૷͢Δ͜

ͱʹΑͬͯɼϢʔβʔͷ಺෦ঢ়ଶΛભҠͤͯ͞৴པΛ

্ঢͤ͞Δ͜ͱΛ໨ͨ͠ࢦɽϢʔβʔͷײ৘ͱΤʔ

δΣϯτͷ஌ࣝྔΛมԽͤ͞ΔભҠΦϖϨʔλʔΛఆ

্ٛͨ͠Ͱɼ࣮ݧ 1Ͱ͸్த͔Βʮ஌ࣝྔʯͷભҠΦ

ϖϨʔλʔΛɼ࣮ݧ 2Ͱ͸్த͔Βʮײ৘ʯͷભҠΦ

ϖϨʔλʔΛ࣮૷͠ɼͦΕΒ͕༧૝௨Γʹ࡞༻͢Δ͜

ͱΛ໌Β͔ʹͨ͠ɽҰํɼ࣮ݧ 1Ͱ͸ʮ஌ࣝྔʯͷભ

ҠΦϖϨʔλ͸Ϣʔβʔ͔ΒΤʔδΣϯτ΁ͷ৴པʹ

େ͖ͳӨڹΛ༩͕͑ͨɼ࣮ݧ 2Ͱ͸ʮײ৘ʯͷભҠΦ

ϖϨʔλʔͷӨڹ͸େ͖͘͸ݟΒΕͳ͔ͬͨɽ࣮ݧ 3

Ͱ͸ɼભҠΦϖϨʔλʔ͕ແ͍৔߹ʹ͸಺෦ঢ়ଶʹม

Խ͸͖ىͳ͍͜ͱ͕ࣔ͞Εͨɽ

͜ͷ݁Ռ͔Βɼʮײ৘ʯͱʮ஌ࣝྔʯͷධՁ͸ͦΕͧ

Ε୯ಠͰ͸ͳ͘૬ิతʹಇ͍͓ͯΓɼʮͲͪΒ͔ยํ͕

͋Δ஋ΑΓ΋େ͖͍৔߹ʯ΋͘͠͸ʮೋͭͷ߹ܭ஋͕

͋Δ஋ΑΓ΋େ͖͍৔߹ʯʹʮ৴པʯͷঢ়ଶΛมԽ͞

ͤΔͱ͍͏Ϟσϧ͕ಋ͔Εͨɽ͜ͷ݁Ռ͸ɼ͘͝୯७

ͳख๏ʹΑΓʮ৴པʯΛσβΠϯͰ͖Δ͜ͱΛࣔͨ͠

΋ͷͰ͋ΓɼPRVAΛ࢝Ίͱ͢ΔٖਓԽΤʔδΣϯτ

΍ͦͷଞͷΤʔδΣϯτͷσβΠϯɼͻ͍ͯ͸ਓͱਓ

ͷίϛϡχέʔγϣϯʹؔΘΔσβΠϯΛվળ͢ΔՄ

ೳੑΛࣔ͢΋ͷͰ͋Δɽ

ँࣙ
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