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Abstract: In this research, focusing on the hierarchical structure of the truck delivery industry,

several measures to improve the industry structure as a social problem are evaluated with an

agent simulation model. As a result, measures such as promotion of fare optimization and delivery

sharing economy have all been effective in improving the profitability of the delivery company.

Meanwhile, it is suggested that the number of players participating in the market increases, and

that negative aspects such as multilayering of the trading hierarchy are increasingly promoted.

1 ܠͷഎڀݚ

ۙ೥ɺECࢢ৔ͷ੒௕Λഎܠʹ೔ຊͷ෺ྲྀʹ͓͚Δ
τϥοΫ༌ૹྔ͸೥ʑ૿Ճ޲܏ʹ͋ΔதͰɺҰํɺτ
ϥοΫυϥΠόʔ͸ෆ଍͓ͯ͠Γɺ༌ૹ඼࣭ͷ௿Լ΍
෺ྲྀαʔϏεͷܧଓੑࣗମ͕ةͿ·Ε͍ͯΔɻۀքߏ
଄ͷಛ௃ΛΈΔͱɺτϥοΫӡૹۀք͸ѹ౗తʹதখɾ
ӡૹͱར࣮͕ऀۀࣄଟ͘ɺ·ͨɺେ൒ͷ͕ऀۀࣄࡉྵ
༻ӡૹͷ྆ػೳΛ༗͠ɺݩ੥͚ʹΑΔԼ੥͚΁ͷӡૹ
ҕୗ͕ৗଶԽ͍ͯ͠Δ͜ͱ͕͋͛ΒΕΔɻ͜ͷΑ͏ͳ
ঢ়͔گΒɺࠃ౔ަ௨ল͸τϥοΫӡૹۀʹ͓͚Δଟॏ
Լ੥͚ߏ଄Λ໰୊ͱͯ͠ଊ͑ɺՙओͱӡૹऀۀࣄ૒ํ
ʹಇ͖͔͚Δ͜ͱͰɺऔҾదਖ਼ԽΛਪਐ͍ͯ͠Δ΋ͷ
ͷɺࠜຊతͳղܾʹ͸͍ͯͬࢸͳ͍ɻ·ͨɺۙ೥ͷ IT

ٕज़ͷൃలʹ൐͍ɺՙओͱ෺ྲྀऀۀࣄΛߴ౓ʹϚον
ϯάՄೳͱ͢ΔγΣΞϦϯάΤίϊϛʔܕͷϚονϯ
άαʔϏε΋ొ৔ͭͭ͋͠Γɺۀքߏ଄ͷม༰͕ظ଴
͞Ε͍ͯΔɻ͔͠͠ɺ෺ྲྀऔҾࢢ৔͸ɺଟ਺ͷεςʔ
Ϋϗϧμʔ͕૬ޓʹؔ࿈͠ɺॏ૚Խͨ͠ෳࡶͳωοτ
ϫʔΫߏ଄Λͨͭ࣋Ίɺࢢ৔ߏ଄ͷ෼ੳ͕ࠔ೉Ͱ͋Γɺ
վળޮՌ͕ظ଴͞Ε͍ͯΔࡦࢪ͸ఏҊ͞Ε͍ͯΔ΋ͷ
ͷɺͦͷޮՌ΍೾͢ٴΔӨڹʹ͍ͭͯे෼ͳ෼ੳ͕ߦ
ΘΕ͍ͯͳ͍ɻ

2 ຊڀݚͷ໨త

ຊڀݚͰ͸ଟ૚औҾߏ଄Λ΋ͭτϥοΫ഑ૹۀ࢈ͷ
ࣾձߏ଄ʹয఺Λ౰ͯɺ͕ࠃओಋ͢ΔऔҾదਖ਼Խ΍γΣ

ΞϦϯάΤίϊϛʔܕαʔϏεͷ୆಄ͱ͍ͬͨ՝୊ղ
ܾͷखஈ͕༗ޮͰ͋Δ͔൱͔ɺٴͼ͜ΕΒ͕ࢢ৔ߏ଄
ʹ༩͑ΔӨڹʹ͍ͭͯΛ໌Β͔ʹ͢Δɻ

1. ओಋ͢ΔऔҾదਖ਼Խʢӡ௞ͷదਖ਼Խʣ͸ɺτ͕ࠃ
ϥοΫ഑ૹۀࣄͷܦӦΛվળ͢Δ͜ͱ͕Ͱ͖Δ
͔ʁ·ͨɺͦͷӨڹʹΑΓߏۀ࢈଄͸ͲͷΑ͏ʹ
มԽ͢Δ͔ɻ

2. γΣΞϦϯάΤίϊϛʔܕαʔϏε͕ී͢ٴΔ
͜ͱͰɺۀ࢈શମͷ෺ྲྀޮ཰͸ߴ·ΓɺτϥοΫ
഑ૹۀࣄͷܦӦΛվળ͢Δ͜ͱ͕Ͱ͖Δ͔ʁ·
ͨɺͦͷӨڹʹΑΓߏۀ࢈଄͸ͲͷΑ͏ʹมԽ͢
Δ͔ʁ

ͳ͓ɺຊڀݚͷҙٛ͸ɺࡏݱͷզ͕ࠃͷ෺ྲྀࢢ৔ͷ
औҾߏ଄ΛϞσϧԽ͢Δ͜ͱʹΑΓɺ๏੍ن΍γΣΞ
ϦϯάΤίϊϛʔͳͲͷɺ೔ຊͷ෺ྲྀ՝୊ʹରͯ͠ɺ
ͷධՁɺ෼ੳ͢ΔࡦࢪΕ͍ͯΔ͍͔ͭ͘ͷ͞౼ݕࡏݱ
ͨΊͷखஈΛఏҊ͢Δ͜ͱͰ͋Δɻ·ͨɺݕޙࠓ౼͞
ΕΔɺ෺ྲྀࢢ৔΁ͷվળࡦࢪʹ͍ͭͯɺڞ௨ϓϥοτ
ϑΥʔϜʹΑΓਝ଎ʹ͢ޡࡨߦࢼΔ͜ͱͰɺ੓ཱࡦҊ
ͱޮՌ༧ଌͷ଎౓ͱޮ཰ੑ͓Αͼಁ໌ੑΛߴΊΔ͜ͱ
ʹ͋Δɻ
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3 ઌڀݚߦ

3.1 ӡૹۀͷଟॏԼ੥͚ߏ଄ʹؔ͢Δڀݚ

খ໺ (2008)͸ɺτϥοΫӡૹۀʹ͓͚Δଟ૚Խߏ଄
Λ෼ੳ͠ɺ֤֊૚ͰͷऔҾͷׂ߹΍औҾྔΛࢉग़ ͯ͠
͍Δɻ·ͨɺଟ૚ԽͷཁҼͱͯ͠ɺ՟෺ྔͷ೾ ಈ΁ͷ
ରԠɺӦྗۀͷػೳิ׬ͱ͍ͬͨػೳΛࢦఠ͍ͯ͠Δɻ
ҰํͰɺଟ૚ԽʹΑΓ഑ૹ඼࣭ͷ௿Լ΍ ࣮ӡૹӡ௞ͷ
͞ΒͳΔ௿Լͱ͍ͬͨσϝϦοτ͕͋ Δ͜ͱΛࢦఠ͠
͍ͯΔɻதా (2007)͸ɺԼ੥͚΍༭ंͱ͍ͬͨτϥο
Ϋӡ ૹۀքͷ׳श͕ॎܕͷॏ૚ߏ଄Λ΋ͨΒ͍ͯ͠Δ
఺ Λࢦఠͨ͠ɻ·ͨɺձࣾ͸௿͍ऩೖͰܦӦΛҡ࣋͢
ΔͨΊʹɺখن໛Խɺۀا਺͕૿Ճ͠ɺॎߏܕ଄͕ ͞
Βʹਐల͢Δݒ೦Λࢦఠͨ͠ɻ

3.2 ڀݚ଄ͷߏऔҾωοτϫʔΫؒۀا

଄͸ɺ2007೥ʹTakayasuߏऔҾωοτϫʔΫͷؒۀا

et al.[5][6]͕ͨͬߦղੳͳͲʹΑΓɼεέʔϧϑϦʔੑ
ͱɺεϞʔϧϫʔϧυੑͷ 2ͭͷੑ࣭Λ΋ͭෳࡶωο
τϫʔΫͰ͋Δ͜ͱ͕ࣔ͞Ε͍ͯΔɻ
·ͨɺத໺ʢ2007ʣͰ͸େా۠ʹ͓͚ΔؒۀاऔҾ
ωοτϫʔΫͷ෼ੳʹɼύε௕͓ΑͼΫϥελϦϯά
਺ͷ෼෍͸εέʔϧϑ࣍਺Λར༻͍ͯ͠Δɻ·ͨೖ܎
ϦʔωοτϫʔΫͰ͋Δ͜ͱΛࣔ͢ͱͱ΋ʹɼؒۀا
ͷωοτϫʔΫ͕׬੒඼ͷϝʔΧʔͱҰ࣍Լ੥্͚͕
ҐͱͳΓɼ͔ͦ͜ΒώΤϥϧΩʔܕͷʮܕ຺ࢁʯߏ଄
Λͭ࣋͜ͱΛ෼ੳ͍ͯ͠Δɻ[7]

3.3 ABMʹΑΔऔҾࢢ৔ͷڀݚ

[Grimm,2005]͸ɺΤʔδΣϯτγϛϡϨʔγϣϯʹ
ΑΔϘτϜΞοϓϞσϧͷઃܭɺূݕͷํ๏࿦ʹ͍ͭ
ͯఏҊ͠ɺγϛϡϨʔγϣϯϞσϧ͕ɺੈ࣮ݱքͷෳ
਺ͷύλʔϯΛ͍ͯ͠ݱ࠶Δ৔߹ɺͦͷγϛϡϨʔγϣ
ϯϞσϧ͸ʮߏ଄తʹ࣮ݱతʯͰ͋ΔՄೳੑ͕͍ߴͱ
൑அͰ͖Δͱड़΂ͨɻ
[ؒౡ,2005]͸࣌֐ࡂͷՏ઒सӡͱ͍͏෺ྲྀ໰୊ʹର
ͯ͠ɺΤʔδΣϯτγϛϡϨʔγϣϯʹΑΔղੳΛߦ
͍ɺ෺ࢿ༌ૹͱඃऀࡂ༌ૹͷೋͭͷγεςϜΛ঺հ͠ɺ
༗ӹͳ৘ใ΍஌ݟΛಋ͘͜ͱʹ੒ޭ͍ͯ͠Δɻ͔͠͠ɺ
෺ྲྀ໰୊ʹؔ͢ΔΤʔδΣϯτγϛϡϨʔγϣϯར༻
͸ɺαϓϥΠνΣʔϯϚωδϝϯτͷޮ཰Խʹద༻͞
ΕΔ৔߹͕ଟ͘ɺؒऀۀࣄͷऔҾߏ଄શମΛࣸ૾͢Δ
ΞϒετϥΫτϞσϧͰͷڀݚ͸·ͩແ͍ɻ

4 γϛϡϨʔγϣϯϞσϧ

4.1 Ϟσϧͷ֓ཁ

ຊγϛϡϨʔγϣϯϞσϧ͸ 1tickʹ͖ͭɺ̐ͭͷλ
εΫΛ࣮͢ߦΔɻ

1. औҾωοτϫʔΫͷ੒௕ͱͯ͠ɺ৽͍͠഑ૹࣄ
ΤʔδΣϯτ͕ՙओͷऔҾωοτϫʔΫʹՃऀۀ
ΘΔɻ৽͘͠ՃΘΔΤʔδΣϯτͱɺ৽͘͠Τʔ
δΣϯτΛड͚औΔΤʔδΣϯτʹ͍ͭͯ͸ɺͦ
ΕͧΕ֬཰తʹબ୒͞ΕΔɻ

2. ੥ݩ੒͞ΕͨऔҾωοτϫʔΫΛհ͠ɺՙओɺܗ
͚ɺҰ࣍੥͚ͱ্Ґͷ֊૚ʹଐ͢ΔΤʔδΣϯτ
͔Βॱʑʹ഑ૹऔҾΛ࣮͢ߦΔɻ

3. औҾ݁ՌͰಘͨऩೖͱࣗࣾτϥοΫͳͲͰൃੜ͢
ΔίετΛࠩ͠Ҿ͍ͯऩӹΛࢉग़͢Δɻͦͷ݁Ռ
ʹԠͯ͡ɺτϥοΫͷ࠶౤ࢿ΍࠴຿௒աʹΑΔഁ
୼ͳͲͷܦӦ֓೦Λ૊ΈࠐΉɻ

4. औҾωοτϫʔΫͷႩఆΛ͏ߦɻΤʔδΣϯτ͸
ҕୗઌ͕૿͑ա͗Δͱҕୗઌ؅ཧίετ͕ߴ·Δ
͜ͱ͔Βɺ֬཰తʹҕୗઌͱͷऔҾΛଧͪ੾Δߦ
ಈΛͱΔɻ

4.2 औҾωοτϫʔΫͷ੒௕

ଘͷωοτϫʔΫͷதʹ͓͍ͯɺ৽ͨʹϦϯΫΛط
ड͚औΔΤʔδΣϯτΛ༏ઌతબ୒ʹΑΓࣜ࣍ͷͱ͓
Γ֬཰తʹબ୒͢Δɻࣜ࣍͸ɺऔҾωοτϫʔΫͷத
ͰΤʔδΣϯτͷ৴པੑ͕͘ߴɺ͔ͭɺԼ੥͚͕޲ࢤ
ΤʔδΣϯτఔɺ৽͍͠ϦϯΫΛड͚औΓ΍͍͘͢ڧ
ͳΔ͜ͱΛҙຯ͍ͯ͠Δɻ

Πi =
rigi

Σjrjgj

riɿ֤ΤʔδΣϯτ͕อ༗͢Δ৴པੑ

giɿ֤ΤʔδΣϯτ͕อ༗͢ΔԼ੥͚Ҩ఻ࢠ

·ͨɺ৽͘͠औҾωοτϫʔΫʹՃΘΔΤʔδΣϯ
τʹ͍ͭͯ΋ɺ༏ઌతબ୒ʹΑΓࣜ࣍ͷͱ͓Γ֬཰త
ʹબ୒͢Δɻࣜ࣍͸ɺ৴པੑ͕͘ߴɺ͔ͭɺ༌ૹೳྗ
ΤʔδΣϯτఔɺ৽͘͠ωοτϫʔΫʹՃΘΓ͍ߴ͕
΍͍͢͜ͱΛҙຯ͍ͯ͠Δɻ

Πi =
riti

Σjrjtj

riɿ֤ΤʔδΣϯτ͕อ༗͢Δ৴པੑ

tiɿ֤ΤʔδΣϯτ͕อ༗͢ΔτϥοΫ୆਺
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4.3 औҾͷ࣮ߦ

ՙओΤʔδΣϯτ͕औҾधཁΛੜ੒͠ɺऔҾωοτ
ϫʔΫΛ௨ͯ͡ɺࣄ࢓Λ഑ො͢Δɻͦͷࡍɺ഑ො͢Δ
ΔԼ૚ͷΤʔδΣϯτͷ͍͕ͯͬܨ͸ϦϯΫͰྔࣄ࢓
৴པੑʹൺྫͯ͠҈෼͢Δɻࣄ࢓Λड͚औͬͨΤʔδΣ
ϯτ͸ɺࣗࣾͷτϥοΫͰ࿫͑Δࣄ࢓ͷΈΛࣗࣾͰ࣮
Λ࣮ࣄ࢓ҕୗ͢Δɻ࠶ΛԼ੥͚΁ࣄ࢓ɺ࿫͑ͳ͍͠ߦ
੒Ռͱͯ͠ΤʔδΣϯτ͸ऩೖΛಘΔ͜ͱ͕Ͱͨ͠ߦ
͖Δɻ

Algorithm 1 ͷׂ෇ϧʔϧࣄ࢓
if ड஫ͨ͠՟෺ྔɹʼɹࣗࣾτϥοΫͷอ༗ྔ then

ࣗࣾͰ഑ૹ͢Δྔࣄ࢓ =ࣗࣾτϥοΫͰ഑ૹՄೳ
ͳྔࣄ࢓
Լ੥͚ऀۀ i ΁࠶ҕୗ͢Δྔࣄ࢓ =
(ड஫ͨ͠՟෺ྔ−ࣗࣾͰӡ΂Δ՟෺ྔʣ∗৴པੑi

ࣗࣾͷͭ࣋Լ੥͚ऀۀͷ৴པੑͷ૯࿨
else

ࣗࣾͰ഑ૹ͢Δྔࣄ࢓ =ड஫ͨ͠՟෺ྔ ∗ 0.9
Լ੥͚ऀۀ i ΁࠶ҕୗ͢Δྔࣄ࢓ =

(ड஫ͨ͠՟෺ྔɹ∗0.1ʣ∗৴པੑi

ࣗࣾͷͭ࣋Լ੥͚ऀۀͷ৴པੑͷ૯࿨
end if

·ͨɺΤʔδΣϯτ͸ྔࣄ࢓ʹରͯ͠ɺऩೖΛಘΔ
͜ͱ͕Ͱ͖Δɻऩೖ͸͕ࣗࣾอ༗͢ΔτϥοΫͰӡͿ
࣮ӡૹʹؔ͢Δӡ௞ͱࣗࣾͷτϥοΫͰ࿫͍͖Εͣʹ
Լ੥͚ʹ࠶ҕୗ͢Δ͜ͱͰ഑ૹ͢Δ࠶ҕୗख਺ྉͷೋ
छྨ͕ଘ͢ࡏΔɻऔҾஈ֊ΛܦΔ͝ͱʹ 10ˋͷϚʔδ
ϯΛৌൈ͖͞ΕΔͨΊɺྔࣄ࢓ʹର͢Δ഑ૹ୯Ձ͸Լ
૚ͷۀا΄Ͳ௿͘ͳΔɻ

4.4 ௥Ճӡ௞ͷઃఆ

౔ަ௨ল͸࣮ӡૹʹ͓͚Δӡ௞ͷదਖ਼ԽΛਪਐ͠ࠃ
͍ͯΔɻ۩ମతʹ͸ɺैདྷͷ঎׳शͰ͸௞͕ۚࢧ෷Θ
Ε͍ͯͳ͔ͬͨɺՙ໾ͳͲͷ෇ଳۀ࡞ɺ૔ݿ಺Ͱͷ଴
෷ࢧͳͲʹ͍ͭͯɺՙओʹରͯ͠దਖ਼ͳӡ௞ͷؒ࣌ͪ
͍Λཁ੥͢Δ΋ͷͰ͋Δɻ͜ͷࡦࢪʹΑΓɺࠓ·ͰԼ
੥͚֊૚ͷԼ૚ʹҐஔ͍࣮ͯͨ͠ӡૹऀۀࣄͷऩ͕ࢧ
վળ͢ΔޮՌ͕ظ଴͞Ε͍ͯΔɻ
࣮ӡૹ͕ऀۀࣄ௥ՃͰಘΒΕ௞ۚͷྔΛύϥϝʔλʔ
Ͱఆٛ͢Δɻ௥Ճӡ௞͸࣮ӡૹͨ͠ऩೖʹରͯ͠௥Ճ
͞ΕΔɻ͕ͨͬͯ͠ɺऩೖϩδοΫΛɺ࣮ӡૹӡ௞ʹɺ
ӡૹͨ͠τϥοΫ୆਺ʹԠͯ͡௥Ճӡ௞͕Ճ࣮ʹࡍ࣮
ΕΔΑ͏ϓϩάϥϛϯάͨ͠ɻ͞ࢉ

4.5 γΣΞϦϯάΤίϊϛʔ

ੈքͰ͸഑ૹγΣΞϦϯάαʔϏεͱͯ͠Uber Rush,

Amazon Flex,Lalamoveͱ͍ͬͨαʔϏε͕ੜ·Εͯ

͖͍ͯΔɻ͜ΕΒ͸ίϯγϡʔϚ͕ࣗ਎͕อ༗͢Δं
Λ͢͠ିؒ࣌Δ͜ͱͰɺෆ଍͢Δ഑ૹϦιʔεΛิ׬
͢Δ໾ׂΛ୲͍ͬͯΔɻ೔ຊʹ͓͍ͯ͸ɺίϯγϡʔϚ
͕௚઀ՙ෺ΛӡͿαʔϏε͸·ͩ஀ੜ͍ͯ͠ͳ͍΋ͷ
ͷɺ഑ૹ͍͍ۭ͕ͯऀۀࣄΔ഑ૹϦιʔεΛି͢ B2B

ͷ഑ૹγΣΞϦϯάαʔϏε͕ۙ೥୆಄͖͍ͯͯ͠ܕ
Δɻ͜ͷ഑ૹ͕ࣾࣗऀۀࣄͷंͷۭ͖ՔಇΛɺՙ෺Λ
ૹΓ͍ͨऀۀࣄͱ௚઀Ϛονϯάͤ͞ɺ࣮ӡૹΛ੒ཱ
ͤ͞Δ࢓૊ΈΛγϛϡϨʔγϣϯϞσϧʹ૊ΈࠐΉɻ
γΣΞϦϯάΤίϊϛʔऔҾ͸ɺ௨ৗͷऔҾωοτ
ϫʔΫʹΑΔऔҾͰӡͼ͖Εͳ͔ͬͨՙ෺ʹର࣮ͯ͠
ΕΔɻ͞ߦ

Algorithm 2 γΣΞϦϯάΤίϊϛʔऔҾͷ࣮ߦ
ɹ
if ௨ৗऔҾͰӡͼ͖Εͳ͔ͬͨՙ෺ྔɹ ≥ɹ0 then

while ഑ૹ͕ඞཁͳՙྔ > 0 do

γΣΞϦϯάΤίϊϛʔΛར༻͢Δ೚ҙͷ഑ૹ
Λબ୒ऀۀࣄ
഑ૹ͕ඞཁͳՙྔɹ = ഑ૹ͕ඞཁͳՙྔ −഑
ૹऀۀࣄͷ༨͍ͬͯΔ༌ૹೳྗ

end while

end if

5 Ռ݁ݧ࣮

5.1 γϛϡϨʔγϣϯϞσϧͷධՁ

ஙͨ͠γϛϡϨʔγϣϯϞσϧΛɺ1.֤औҾ֊૚ߏ
ʹଐ͢ΔΤʔδΣϯτ਺ͷׂ߹ɺ2.औҾͷଟ૚Խ౓߹
͍Λࣔ͢T/Tࢦඪ஋ɺ3.ΤʔδΣϯτͷอ༗τϥοΫ
୆਺ͷ޲܏ɺ4.ΤʔδΣϯτ͕ಘΒΕΔརӹߏ଄ɺ5.

֤ΤʔδΣϯτ͕औΔઓུɺͷ؍఺͔ΒධՁ͠ɺʮߏ଄
తʹ࣮ݱతʯͰ͋Δ͜ͱΛࣔͨ͠ɻ

5.2 ӡ௞దਖ਼Խ͕ࡦࢪτϥοΫ഑ૹٴʹۀ࢈
΅͢Өڹʹ͍ͭͯ

ਤ 1ʹ֤֊૚ʹ͓͚ΔΤʔδΣϯτͷརӹͷώετ
άϥϜͱද 1ʹͦͷجຊ౷ྔܭΛࣔ͢ɻ
ͷ݁Ռɺදݧ࣮ 1ΑΓɺӡ௞૿Ճ཰͕ 0͔Β 2·Ͱɺ
େ͖͘ͳΔ΄Ͳɺݩ੥͚ͷརӹͷฏۉ஋͕-10.145 ͔
Β-48.041·Ͱݮগ͠ɺҰํͰҰ࣍ड͚Ҏ߱ͷ௿Ґͷ֊
૚ʹ͓͍ͯ͸ɺӡ௞૿Ճ཰͕େ͖͘ͳΔ΄Ͳ͍ͣΕ΋
རӹͷฏۉ஋͕૿Ճ͢Δ͜ͱΛ֬ೝͨ͠ɻैͬͯɺҰ
Ӧ͕ܦड͚Ҏ߱Ͱ͸࣮ӡૹʹର͢Δӡ௞͕૿Ճ͠ɺ࣍
վળ͍ͯ͠Δ͜ͱ͕໌Β͔ʹͳͬͨɻ
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ਤ 1: ֊૚ผརӹͷ෼෍

ද 1: ӡ௞૿Ճ཰ผͷ֊૚ผͷརӹͷฏۉ஋

੥͚ݩ Ұ࣍੥͚ ೋ࣍੥͚ ੥͚࣍ࡾ ੥͚࢛࣍ ੥͚࣍ޒ ࿡࣍੥͚

0 -10.145 -4.272 -3.516 -2.601 -2.788 -2.39 -2.468

0.5 -17.996 -3.469 -2.592 -2.606 -2.566 -2.19 -25.333

1 -27.908 -3.893 -2.707 -2.42 -3.162 -2.222 -2.198

1.5 -37.895 -4.086 -2.562 -2.412 -4.598 -2.982 -2.175

2 -48.041 -4.202 -2.453 -2.384 -2.416 -2.212 -2.1

·ͨɺද 2ʹͦͷجຊ౷ྔܭΛࣔ͢ɻ࣮݁ݧՌΑΓɺ
ӡ௞૿Ճ཰Λେ͖͘͢ΔͱΤʔδΣϯτ਺͕૿Ճ͢Δ
Ͱ͋Δ͜ͱΛ֬ೝͨ͠ɻ޲܏

ද 2: ӡ௞૿Ճ཰ผͷΤʔδΣϯτ਺

add-revenue count mean std min 25ˋ 50ˋ 75ˋ max

0 100 160.05 22.068 6 154 162 170.25 215

0.5 100 224.82 15.183 191 214 226.5 235 259

1 100 268.59 18.775 203 258 266 283.25 311

1.5 100 298.88 33.631 6 292 301 312 352

2 100 331.21 17.629 278 320 333 343.25 369

Ҏ্ΑΓɺӡ௞૿Ճ཰ͷࡦࢪΛ͜͏ߦͱͰɺࢢ৔શ
ମͷΤʔδΣϯτ਺͕૿Ճ͢Δͱͱ΋ʹɺҰ࣍੥͚Ҏ
߱ͷ࣮ӡૹऀۀࣄͷऩӹ͕վળ͢Δ͜ͱ͕Θ͔ͬͨɻ
·ͨɺද 3ʹӡ௞૿ՃʹΑΔΤʔδΣϯτ͕ͱΔઓ
ུͷมԽΛௐ΂ͨɻԼ੥͚Ҩ఻ࢠͷฏۉ஋͸ӡ௞૿Ճ
཰͕ߴ·Δ΄Ͳখ͘͞ͳΓɺࣗࣾ഑ૹઓུͷଘ͕ײࡏ
Δ͜ͱ͕ࣔ͞Εͨɻ͔͠͠ɺશମͱͯ͠͸ґવͱ·ߴ
ͯ͠Լ੥͚ઓུΛͱΔΤʔδΣϯτ͕ա൒਺Λ઎Ίͯ
͓Γɺ࣮ӡૹͷӡ௞্ঢ͕ΤʔδΣϯτͷઓུʹ༩͑
ΔӨڹ͸ݶఆతͰ͋Δɻ

ද 3: ӡ௞૿Ճ཰ผͷԼ੥͚Ҩ఻ࢠ

add-revenue

0 0.5 1 1.5 2

count 15905 22382 26759 29788 33021

mean 0.539 0.527 0.522 0.52 0.52

std 0.274 0.282 0.285 0.285 0.286

min 0 0 0 0 0

25ˋ 0.32 0.292 0.282 0.278 0.276

50ˋ 0.551 0.537 0.532 0.528 0.529

75ˋ 0.773 0.772 0.768 0.768 0.769

max 1 1 1 1 1

5.3 γΣΞϦϯάΤίϊϛʔ͕τϥοΫ഑ૹ
͍ͯͭʹڹӨ͢΅ٴʹۀ࢈

γΣΞϦϯάΤίϊϛʔαʔϏεͷීٴͷ౓߹͍Λɺ
γΣΞϦϯάΤίϊϛʔ΁ͷࢀՃ཰ͱ͍͏Մมͷύϥ
ϝʔλͰઃఆ͠ɺ0ˋ͔Β 100ˋ·Ͱͷ 5ஈ֊Ͱγϛϡ
ϨʔγϣϯΛ࣮ͨ͠ࢪɻ
ਤ 2ʹ֤֊૚ʹ͓͚ΔΤʔδΣϯτͷརӹͷώετ
άϥϜͱද 4ʹͦͷجຊ౷ྔܭΛࣔ͢ɻ
Ճ཰Λࢀͷ݁ՌɺγΣΞϦϯάΤίϊϛʔ΁ͷݧ࣮
େ͖͘͢Δ΄Ͳݩ੥͚ɺҰ࣍੥͚ɺೋ࣍੥͚ͷརӹ͕
ड͚Ҏ߱ͷ௿Ґͷ֊૚ʹ͓͍ͯ͸རӹ͕࣍ࡾগ͠ɺݮ
૿Ճ͢Δ͜ͱΛ֬ೝͨ͠ɻ

ਤ 2: ֊૚ผརӹͷ෼෍
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ද 4: ֊૚ผͷརӹͷฏۉ஋

੥͚ݩ Ұ࣍੥͚ ೋ࣍੥͚ ੥͚࣍ࡾ ੥͚࢛࣍ ੥͚࣍ޒ ࿡࣍੥͚

0ˋ -10.4 -4.281 -3.465 -4.252 -5.87 -4.538 NaN

25ˋ -11.198 -4.791 -3.553 -3.711 -2.621 -3.988 -7.565

50ˋ -11.935 -4.993 -3.753 -3.549 -3.264 -5.007 -1.805

75ˋ -11.792 -4.875 -3.737 -3.13 -2.745 -3.004 -2.579

100ˋ -12.589 -4.974 -3.59 -3.252 -2.889 -2.922 -3.912

ද 5ʹγΣΞϦϯάΤίϊϛʔ΁ͷࢀՃ཰ͷมԽͱ
ΤʔδΣϯτ਺ͷରԠΛࣔ͢ɻͦͷ݁ՌɺγΣΞϦϯ
άΤίϊϛʔ΁ͷࢀՃ཰Λେ͖͘͢ΔͱΤʔδΣϯτ
਺ͷฏۉ஋͕ 150.12͔Β 230.02·Ͱ૿Ճ͢Δ޲܏Ͱ
͋Δ͜ͱ͕Θ͔ͬͨɻ

ද 5: γΣΞϦϯάࢀՃ཰ผͷΤʔδΣϯτ਺

sharing-participation count mean std min 25ˋ 50ˋ 75ˋ max

0ˋ 100 150.12 37.753 5 150 158 168 193

25ˋ 100 169.73 35.859 5 166 175 183 208

50ˋ 100 183.72 37.616 8 181 190 201 217

75ˋ 100 198.24 49.241 8 196 207.5 219.5 246

100ˋ 100 230.02 27.501 13 220 231.5 243.25 274

දʹ࣍ 6ʹγΣΞϦϯάΤίϊϛʔ΁ͷࢀՃ཰ͱΤʔ
δΣϯτͷͱΔઓུͷมԽΛࣔ͢ɻ
Ճ཰ࢀՌΑΓɺγΣΞϦϯάΤίϊϛʔ΁ͷ݁ݧ࣮
஋͸খ͘͞ͳΓɺࣗۉͷฏࢠΔ΄ͲԼ੥͚Ҩ఻·ߴ͕
ࣾ഑ૹઓུͷଘߴ͕ײࡏ·Δ͜ͱ͕ࣔ͞Εͨɻ͔͠͠ɺ
શମͱͯ͠͸ґવͱͯ͠Լ੥͚ઓུΛͱΔΤʔδΣϯ
τ͕ա൒਺Λ઎Ί͓ͯΓɺԼ੥͚ઓུ͕༏ҐͰ͋Δ͜
ͱ͕Θ͔ͬͨɻ

ද 6: γΣΞϦϯάࢀՃ཰ผͷԼ੥͚Ҩ఻ࢠ

sharing-participation

0ˋ 25ˋ 50ˋ 75ˋ 100ˋ
count 14912 16873 18272 19724 22902

mean 0.538 0.535 0.53 0.523 0.518

std 0.277 0.279 0.282 0.285 0.286

min 0 0 0 0 0

25ˋ 0.31 0.301 0.294 0.281 0.277

50ˋ 0.55 0.547 0.541 0.531 0.525

75ˋ 0.778 0.776 0.776 0.771 0.766

max 1 1 1 1 1

6 ݁࿦

ӡ௞దਖ਼ԽɺγΣΞϦϯάαʔϏεͷීٴͷ྆ํͰɺ
࣮ӡૹΛ͏ߦখن໛ऀۀࣄͷऩӹΛվળ͢ΔޮՌ͸ೝ
ΊΒΕͨɻ͔͠͠ɺখن໛ऀۀࣄͷऩӹվળʹΑΓࢢ

৔શମͷϓϨΠϠʔ਺͕૿Ճ͠ɺࢢ৔಺ͷϓϨΠϠʔ
શମͰ͸ऩӹͷ͕֦֨ࠩେ͢Δ͜ͱͰɺརӹͷฏۉ஋
͸௿Լ͢Δ͜ͱ͕Θ͔ͬͨɻ͕ͨͬͯ͠ɺத௕ظతͳ
఺Ͱ੓෎͸ɺӡ௞దਖ਼Խ΍γΣΞϦϯάΤίϊϛʔࢹ
৔಺ͷϓϨࢢΑΓʹ੍نۀ࢈ͷΈͳΒͣɺద੾ͳٴී
ΠϠʔ਺ΛधཁʹԠͯ͡ίϯτϩʔϧ͢Δ࢓૊Έ΋ॏ
ཁʹͳΔͱ͑ߟΒΕΔɻ
͞Βʹɺӡ௞దਖ਼Խ͸Ұ࣍੥͚Ҏ߱ͷΤʔδΣϯτ
ʹରͯ͠શମతʹޮՌΛ༩͑Δͷʹର͠ɺγΣΞϦϯ
άΤίϊϛʔ͸ ੥͚Ҏ߱ͷऔҾ֊૚ͷ຤୺ʹର࣍͠3
ͯಛʹޮՌΛ༩͑Δͱ͍͏఺ͰɺͦͷޮՌͷಛ௃ʹҧ
͍͕͋Δ͜ͱ͕໌Β͔ͱͳͬͨɻ·ͨɺγΣΞϦϯάΤ
ίϊϛʔ͸طଘͷऔҾωοτϫʔΫΛհͣ͞ʹधཁͱ
Γɺࣾ·ߴతްੜ͕ࡁܦΛϚονϯάͤ͞ΔͨΊڅڙ
ձશମͰޮ཰తͳ഑ૹ͕࣮ݱՄೳͳखஈͰ͋Δ͜ͱ͕
ࣔ͞Εͨɻ
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