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Abstract: In this paper, we consider the impact of promotion strategy in the Crowdfunding mar-

ket. We use an agent-based model of diffusion is proposed on an online social network. Regulation

of decision making model influencing decisions on investment decisions, compare the results of per-

forming three advertisement strategies, 1) advertisement to the whole 2) selective advertisement fot

opinion leaders 3) selective advertisement fot around invested consumers. Crowdfunding requires

that earning a certain amount of money early.This paper shows that isurrounding advertisements

to funded consumers will lead to a faster take-off, and the advertising strategy to the surrounding

network of capitalists effectively functions are doing.

1 ͡Ίʹ

ۙɼΫϥυϑΝϯσΟϯάͷࢢن֦େ͠
͍ͯΔɽڀݚࡁܦॴ [1]ͷௐࠪͰɼ2016ͷࠃ
ΫϥυϑΝϯσΟϯάͷࢢنલൺ 68.1

ˋ૿ͷ 363ԯ 3,400ສԁͱ֦େ͠ɼ2017ͷ༧ଌͰ
 477ԯ 8,700ສԁΛࠐݟΜͰ͍Δɽࢢ͕֦େͯ͠
͍͘தͰɼϓϩδΣΫτΛޭ͢ΔͨΊʹɼىҊऀ
ͲͷΑ͏ͳϚʔέςΟϯάઓུΛ͏ߦ͖Ͱ͋Ζ͏͔ɽ
ຊڀݚͰɼΠϯλʔωοτ্ͷফඅऀωοτϫʔΫ
ΛΤʔδΣϯτϕʔεϞσϦϯάʹͯߏங͠ɼΫϥ
υϑΝϯσΟϯάࢢͷಛੑʹண্ͨ͠Ͱɼ༗ޮͳ
ϚʔέςΟϯάઓུͷఏҊΛ͏ߦɽ

2 ઌڀݚߦ

ઌ͖ͮجʹڀݚߦɼੳ͖͢ΫϥυϑΝϯσΟ
ϯάͷফඅऀಛੑΛநग़͢Δɽ
OrdaniniΒ [2]ɼΠϯλϏϡʔௐࠪʹΑΓɼϓϥο
τϑΥʔϚʔɼফඅऀͷ͍ͣΕظ͢Δ͜ͱɼʮग़
ಈʹΑͬͯੜ͡ΔΞΠσϯςΟϑΟߦΔʯͱ͍͏͢ࢿ
έʔγϣϯͰ͋Δ͜ͱΛ໌Β͔ʹͨ͠ɽͦͷͨΊɼSNS
ͳͲͰ͕ࣗग़ͨ͜͠ࢿͱΛʮ֦ࢄʯ͍ͯ͘͠ͱͯ͠
͍ΔߦಈΛ߹࣮ͤͯ͢ࢪΔɽ
ΫϥυϑΝϯσΟϯάͷϓϩδΣΫτ୯ҐͰͷૌ
ՁΛWardͱRamachandran[3]૬ؔੳʹΑͬٻ

ؔʹɼSNS্Ͱͷ໊͕ϓϩδΣΫτͷཱ͍ߦͯ
ॏཁͷཁҼͰ͋Δ͜ͱΛಋ͍ͨɽ࠷ͯ͠
Β࡚ٶ [4]ຊ࠷େنͷϓϥοτϑΥʔϜʮREADY-

FORʁʯͷ࣮σʔλ͔ΒޭཁҼੳΛ͍ͯͬߦΔɽ
ຊͰීٴͷਐΜͰ͍ͳ͔ͬͨ SNS ্Ͱͷ໊
ΑΓɼ࣮ࣾձ্Ͱͷ໊͕༗ޮͰ͋Δͱࣔ͞Εͨɽ
WardΒɼ࡚ٶΒͷڀݚɼΫνίϛΛॏ͢ࢹΔͱ͍͏
ordaniniͷௐࠪΛཪ͚ΔͷͰ͋Δɽ

3 ࡞Ϟσϧͷࢢ

ޮՌతͳϚʔέςΟϯάઓུΛݕ౼͢Δ্Ͱɼ·ͣ
ϞσϧΛΤʔδΣϯτϕʔεγϛϡϨʔࢢຊతͳج
γϣϯΛͱʹߏங͢ΔɽKurahashiΒ [5]Πϯλʔ
ωοτ্Ͱͷීٴʹ༗ҙͳফඅऀҙܾࢤఆϞσϧ
ͱফඅऀωοτϫʔΫΛఏҊ͍ͯ͠ΔɽKurahashiΒ
ͷϞσϧΛͱʹҎԼͷΑ͏ͳϞσϧΛઃఆ͢Δɽ

3.1 ΤʔδΣϯτ

ফඅऀߦಈΛ͢ݱ࠶Δ 1000ਓͷΤʔδΣϯτʹΑΓ
͞ΕΔɽফඅऀߏ i ফඅऀͷඇੑ࣭ۉΛද͢ݱΔͨ
ΊɼফඅऀλΠϓ ti,બ siΛॳظઃఆͰ༩͑ΒΕΔɽ
ফඅऀλΠϓ ti ɼRogers[6]ʮΠϊϕʔλʔʯʮΞʔ
ϦʔΞυϓλʔʯʮΞʔϦʔϚδϣϦςΟʯʮϨΠτϚ
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δϣϦςΟʯʮϥΨʔυʯͷ͍ͣΕ͔ʹ֘͠ɼ৽
ͷग़ࢿଶͷଟՉΛද͢ݱΔɽબ siফඅऀݸผ
ͷબͱͷಛΛද͢ݱΔͷͰɼ͞ n ͷ ݩ2
ූ߸ྻͱͯ͠༗͢Δɽ

ফඅऀ iͷ෦Ϟσϧ = (ti, si)

0 ≤ ti ≤ 4, si = si,1, si,2, . . . , si,n, ͨͩ͠ si,n ∈ 0, 1

3.2 ҙܾࢤఆϞσϧ

ফඅऀ i ͷग़֬ࢿΛ Pi ͱ͢ΔɽPi ΛҎԼͷΑ͏
ఆ͢Δɽنʹ

Pi = βi(αxi + (1− α)yi) (1)

xi =

{
1 (Ni,invested ≥ ξ)

0 (otherwise)
(2)

yi =

{
1 (Ni,invested

Ni,neighbor
≥ φ)

0 (otherwise)
(3)

ɹ xi, yi ͦΕͧΕใ৮ޮՌɼޮൣنՌΛද͢ม
Ͱ͋ΔɽNi,neighbor, Ni,adopted ɼফඅऀ i ͷपғ
ͷফඅऀɼपғͷग़ऀࢿΛද͢ɽξใ৮ޮՌ
ͷᮢͰ͋Γɼपғͷग़ऀࢿͷ͕͜ͷΛ͑ͨͱ
͖ʹɼଶม༰͕͜ىΓ͘͢ͳΔɽಉ༷ʹɼφن
ൣޮՌͷᮢͰ͋Γɼपғͷग़ऀࢿͷׂ߹͕͜ͷΛ
͑ͨͱ͖ʹɼଶม༰͕͖ى͘͢ͳΔɽαফඅ
ऀͷใ৮ޮՌɼޮൣنՌͷΤΠτͱͳΔɽ
βi ফඅऀ i ͷݸผબΛද͢ɽ࣍ͷΑ͏ʹࢉग़Λ
ɽ͏ߦ

Bi = tidH(sG, si) (4)

tidH(sG, si) =
n∑

i=1

sG ⊕ si (5)

ɹຊγϛϡϨʔγϣϯͰɼ1ͨ͋ߦࢼΓɼ1G ͕
ϥϯμϜʹੜ͞ΕɼͦͷG ʹରͯ͠ͷීٴաఔ
Λ͢؍ΔɽG ͱফඅऀ i ͦΕͧΕબΛࣔ͢
͞ n ͷ ྻ߸ූݩ2 S Λ༗͢ΔɽG ͕༗͢Δ ූݩ2
߸ྻ sGʹ sG1 , sG2 , . . . , sGn ͱফඅऀ i ͕༗͢Δ ූݩ2
߸ྻ siʹ si,1, si,2 . . . , si,nͷϋϛϯάڑΛࢉग़͠ɼফ
අऀλΠϓ tiͷભҠ֬Λͨ͠ࢉͷͰ͋Δɽβi
0 ≤ ti ≤ 1ͷͱͳΔΑ͏ʹͨ͠ɽ

3.3 ফඅऀωοτϫʔΫϞσϧ

ফඅऀಉ࢜Λͭͳ͙ωοτϫʔΫΛ࡞͢Δɽ͜ͷ
ωοτϫʔΫͷΤοδͷ྆ʹҐஔ͢ΔফඅऀΤʔδΣ
ϯτಉ࢜ͷؒͰ૬ߦ͕༺࡞ޓΘΕΔɽΠϯλʔωοτ
্ͷਓؒؔͷωοτϫʔΫεέʔϧϑϦʔੑͱߴ

͍ΫϥελੑΛͭ࣋ωοτϫʔΫͰ͋Δ͜ͱ͕Θ͔ͬ
͍ͯΔ [?]ɽͦ͜ͰɼWatts-StrogatzͷεϞʔϧϫʔϧ
υϞσϧʢWSϞσϧʣɾBarabasi-Albertͷεέʔϧ
ϑϦʔϞσϧʢBAϞσϧʣͰͦΕͧΕੜͨ͠ωοτ
ϫʔΫΛ߹͢Δ͜ͱͰɼతͱͳΔωοτϫʔΫΛ࡞
͢Δɽ࣍ 4ͷϨΪϡϥʔωοτϫʔΫ (RG)ͱBA

ϞσϧʹΑΔεέʔϧϑϦʔωοτϫʔΫ (BA)Λͦ
ΕͧΕੜ͠ɼͦΕͧΕͷωοτϫʔΫͷରԠ͢ΔϦ
ϯΫͷཧΛऔΓ̎ͭͷωοτϫʔΫΛॏͶ͋Θͤ
ͯωοτϫʔΫ ScaleFreeC(SC)Λ༻͍Δɽωοτϫʔ
Ϋͷੑ࣭ (ฏ࣍ۉɼฏۉ౸ୡڑɼΫϥελ)Λ
ද 1ʹࣔ͢ɽ

ද 1: ωοτϫʔΫ
ωοτ
ϫʔΫ

ੜํ๏
ฏۉ
࣍

ฏۉ౸ୡ
ڑ (L)

Ϋϥελ
 (C)

SC RG+SF 5.998 4.24 0.216

RG WS[2k=4,p=0] 4.000 125.38 0.400

SF BA 1.998 7.50 0.000

3.4 ϚʔέςΟϯάߦಈ

ফඅऀ͕͋ΔҰఆͷׂ߹ͰϥϯμϜʹબΕ૬࡞ޓ
༻ͱؔͳ͘ଶม༰Λ͢͜ىϚʔέςΟϯάߦಈ
ʢeʣΛنఆ͢Δɽ͜ΕɼϚείϛʹΑΔࠂԼͷ
ޮՌͱΈͳ͠ɼීٴͷաఔΛࣔ͢γϛϡϨʔγϣ
ϯதʹͯɼஅଓతʹߦΘΕΔɽ
ফඅऀ͕ʑଟ͘ͷใʹ͢ΔதͰɼαʔ
ϏεΛೝ͢Δ͖͔͚ͬɼ͘͠ߪങΛଅ͢खஈͱ
ͯ͠ൢചଆ͔ΒͷએͰ͋ΔɽҰൠతʹ৽αʔ
Ϗεɼൃചɾϩʔϯνલ͔ΒϚεϝσΟΞΠϯλʔ
ωοτϝσΟΞΛ௨ͨ͡ϓϩϞʔγϣϯల։׆ࠂ
ಈʹΑͬͯଟ͘ͷফඅऀʹೝ͞ΕΔɽຊڀݚͰɼ͜
͏ͨ͠ใఏڙΛʮϚʔέςΟϯάߦಈʯͱ͍͏͜ͱ
ʹ͢Δɽ
͍͓ʹؒظͯ͢ͷࠂͨ͠ʹͷϚεΛରࡍ࣮
ͯҰఆͰͳ͍ɽൃചલ͔ΒʮએʯΛ௨ͯ͡ࢢʹ
ʮྻʯ͞ΕΔɽͦͯ͠ൃചલ͔Βൃചʹ͔͚ͯ
ʮએʯ͕ूத͠ɼফඅऀ͕࡞ใͱ͢Δػձ͕ଟ
͘ͳΔɽͦͷؒ࣌ޙͱͱʹʮએʯස͕ݮਰͯ͠
͍͘ɽʮએʯසͷ্ݶΛγʔυ eʹऔΓࠐΉɽ
ʮએʯසͷݮਰΛϞσϧԽ͢Δʹ͋ͨΓɼޮࠂ
Ռͷࢦඪͱͯ͠ΘΕΔࠂԠؔΛࢀর͢Δɽ
߹ͱͱʹҰఆͷׂؒ࣌Ռޮࠂ λͰݮগ͠ɼॳظͷ
ՌΛޮࠂ 100%ͱͨ͠߹ͦΕ͕ 100× r%ʹམͪΔ
·Ͱͷؒظ k ɼλk = r͔Βɼ

k =
log r

log λ
(6)
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Ͱ͋Δɽ͜͜Ͱɼʮ100 ۙ͘ͷௐࠪΛੳͨ݁͠Ռɼk

Λ݄ʹ͢ࢉΔͱ λͷฏۉ 0.775Ͱ͋Δʯͱ͍͏
Ռ͕͋Δ݁ڀݚ [7].ͭ·Γɼ2.7ϲ݄ͰޮࠂՌ͕
ʹͳΔɽΑͬͯɼຊ࣮ݧͰɼؒظ k Λʹ͠ࢉɼ
λ = 0.977ͱ͢Δɽͦ͜Ͱɼʮએʯ։࣌࢝Λ 0ɼ
G ͷ ktickޙʹ͓͚Δʮએʯྔ Q(G, k)Λɼ

Q(G, k) =






nQ1 (0 ≤ k < 23)

nQ2 (23 ≤ k < 30)

0.977k−30 (30 ≤ k < 120)

(7)

ͱͨ͠ɽ͜͜ͰɼΩϟϦϒϨʔγϣϯʹΑΓɼnQ1 =

0.7, nQ2 = 1.0ͱ͍ͯ͠ΔɽϚʔέςΟϯάߦಈൃച
։࢝ͷ 30tickલ͔Β࢝ΊɼͦͷϚʔέςΟϯάߦಈྔ
ϐʔΫ࣌ͷ 7ׂͱ͠ɼൃച 7tickલʹ͔͚ͯྔ͕
ͱͱؒ࣌աܦɼޙूத͢ΔΑ͏ʹઃఆͨ͠ɽͦͷ࠷
ʹҰఆͷׂ߹ 0.977Ͱݮਰ͢Δ (ਤ 1)ɽ

ਤ 1: ʮએʯྔ Q(G, k)ͷਪҠ

4 ݧ࣮

ΠϯλʔωοτΛ௨ͨ͡औҾͰ͋Δɼग़ࢿͷҙࢤ
ܾఆʹফඅऀؒͷΫνίϛωοτϫʔΫ͕ॏཁͰ͋
ΔΫϥυϑΝϯσΟϯάࢢϞσϧΛ࡞ͨ͠ɽΫ
ϥυϑΝϯσΟϯάͷϓϩδΣΫτΛޭͤ͞Δ্
ͰɼͲͷΑ͏ͳϚʔέςΟϯάߦಈΛͱΔͱΑΓޮՌ
తͳී͕ٴͳ͞ΕΔͰ͋Ζ͏͔ɽجຊϞσϧʹ͓͚Δ
ফඅऀશମͷϚεࠂʹՃ͑ɼҎԼ 2ͭͷϚʔέςΟ
ϯάߦಈΛنఆ͠ɼΫϥυϑΝϯσΟϯάࢢʹΑ
Γ༗ޮͳϚʔέςΟϯάߦಈΛ୳Δɽ
ൺֱݕ౼͢ΔϚʔέςΟϯάߦಈҎԼͷ 3ͭͰ͋Δɽ

1. ফඅऀશମͷϚεࠂ (ຊϞσϧج)
2. ΠϯϑϧΤϯαʔɾϚʔέςΟϯά
3. ग़ࡁࢿফඅऀपғͷλʔήοτɾϚʔέςΟϯά

4.1 ΠϯϑϧΤϯαʔɾϚʔέςΟϯά

ফඅऀߦಈͷจ຺ʹ͓͍ͯɼଞͷফඅऀʹରͯ͠
େ͖ͳӨྗڹΛ༗͢Δফඅऀͷଘࢦ͕ࡏఠ͞Ε͍ͯΔɽ

ಈʹ͓͍ͯɼΑΓӨߦͷϚʔέςΟϯάۀاͷࡍ࣮
ͷ͋ΔফඅऀΛ௨ͯ͡ɼফඅΛଅਐ͍ͯ͘͜͠ͱྗڹ
Λૂ͏׆ಈ͕ݟΒΕΔɽͦΕҰൠʹʮΠϯϑϧΤϯ
αʔɾϚʔέςΟϯάʯͱݺΕΔɽ
ΑΓফඅऀͷҙܾࢤఆʹΑΓଟ͘ͷӨڹΛ༩͑Δফ
අऀʹର͠ɼϚʔέςΟϯάߦಈΛਤ͍ͬͯ͘ߦಈΛ
Λ༩͍͑ͯΔڹఆʹӨܾࢤΔɽଟ͘ͷফඅऀͷҙ͑ߟ
ΦϐχΦϯɾϦʔμʔ (OL)ͱඇΦϐχΦϯɾϦʔμʔ
(non-OL)Λఆٛ͠ɼීٴଅਐΛଅ͢ϚʔέςΟϯάߦ
ಈΛఆٛ͢Δɽ
ҎԼͷਤ 2ɼScaleFreeCͷ֤ϊʔυͷ࣍Ͱ
͋Δɽ

ਤ 2: ফඅऀωοτϫʔΫͷ࣍

ɹ͜ͷ͏ͪɼ͕࣍ 10Ґ্ͷফඅऀΛOLɼ͕࣍
10ະຬͷফඅऀΛ non-OLͱఆٛ͢ΔɽϚʔέςΟϯ
άߦಈ IPei ΛҎԼͷΑ͏ʹنఆ͢Δɽ

IPei = e ∗ degreewi ∗ n∑
i degree

w
i

(8)

ɹ degreei ফඅऀ i ͷ࣍ɼn ফඅऀͷΛද͢ɽ
w ΤΠτͰ͋ΓɼOL,non-OLͰҎԼͷΑ͏ͳΤ
ΠτΛ༩͑Δɽ

• ফඅऀͷΤΠτɿw࣍ߴ = 2.0
• ࣍ফඅऀʹର͢ΔΤΠτɿw = -2.0
• શফඅऀʹର͢ΔඇબతΤΠτɿw = 0.0

ɹ֤ΤʔδΣϯτͷ૯ྔΛ͘͢͠ΔͨΊʹɼΤ
ΠτΛͯ͢ͷফඅऀͷ߹ܭͰਖ਼نԽΛ͏ߦɽ

4.2 λʔήοτɾϚʔέςΟϯά

ͷϚʔέςΟϯܕλʔήοτɾϚʔέςΟϯάʹ࣍
άߦಈΛنఆ͢ΔɽΫϥυϑΝϯσΟϯάʹ͓͍ͯɼ
ઌڀݚߦʹࣔ͞Ε͍ͯΔΑ͏ʹΫνίϛɾωοτϫʔ
Ϋͷ͕ੑࢤΑΓࢢ͍ߴͰ͋Δɽग़ۃੵ͕ऀࢿతʹ
ଞͷফඅऀʹಇ͖͔͚Λ͏ߦৼΔ͍ʹରͯ͠దͳ
ϚʔέςΟϯάઓུ TPei Λஔ͘ɽ

TPei = e ∗Ni,invested
w
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Ni,adoptedফඅऀ iͷपғͷग़ऀࢿΛද͢ɽw
ΤΠτͰ͋Γɼग़ࡁࢿΤʔδΣϯτʹྡ͢ΔΤʔδΣ
ϯτʹΤΠτΛ༩͑Δɽ

• ྡ͢ΔফඅऀͷΤΠτɿw = 2.0
• ͕ڑ 2Ҏ্ͷফඅऀͷΤΠτɿw = -2.0
• શফඅऀʹର͢ΔඇબతΤΠτɿw = 0.0

ɹ֤ΤʔδΣϯτͷ૯ྔΛ͘͢͠ΔͨΊʹɼΤ
ΠτΛͯ͢ͷফඅऀͷ߹ܭͰਖ਼نԽΛ͏ߦɽ্
ͷΤΠτɼਤه 3ͷΑ͏ͳঢ়ଶΛද͢ɽ

ਤ 3: ྡ͢ΔফඅऀͷϚʔέςΟϯάߦಈ

4.3 ϚʔέςΟϯάߦಈͷൺֱੳ

ϚʔέςΟϯάߦಈͷൺֱΛ͏ߦɽ࣮ݧɼফඅऀ
ΤʔδΣϯτ N = 1000 ɼܦաؒ࣌Λࣔ͢ΠςϨʔ
γϣϯճ 1000ճͱ͠ɼͦΕ·Ͱͷग़ऀࢿͷਪҠ
Λͨ͠؍ɽύϥϝʔλ 2ͷΑ͏ʹઃఆͨ͠ɽ

ද 2: ύϥϝʔλ
Ћ n e И П
0.5 15 0.0001 Ұ༷ [1,4] Ұ༷ [0.2,0.6]

݁Ռਤ 4ʹࣔ͢ɽx࣠ܦաؒ࣌ɼy࣠ग़ऀࢿͷ
Λද͍ͯ͠Δɽ࣍ͷ͍ߴϢʔβʔʹରͯ͠ΤΠ
τΛஔ͘ΠϯϑϧΤϯαʔɾϚʔέςΟϯά͕࠷ߴ
͍ग़ࢿΛଅ͍ͯ͠ΔɽҰํλʔήοτɾϚʔέςΟϯ

ά͕ɼ্ཱ͕ͪΓ͍ͦ͜ͷͷɼ࠷ऴతͳग़ऀࢿ
Ͱ࠷ग़ऀࢿ͕গͳ͍݁Ռͱͳͬͨɽ

5 ߟ

ΫϥυϑΝϯσΟϯάɼҰൠతͳ ECαΠτͰ
ͷͱҧ͍ɼҰఆؒظʹઃఆֹ͕ͨۚ͠ू·Βͳ
Ԡͨ͡ରՁʢϦϫʔʹࢿʣग़ऀࢿΓɼফඅऀʢग़ݶ͍
υͱݺΕΔʣ͕ಘΒΕͳ͍αʔϏεͰ͋Δɽͦͷͨ
Ίɼফඅऀ͕ࣗग़ͨ͠ࢿஈ֊Ͱཱͪࢭ·ΔͷͰ
ͳ͘ɼSNSͰফඅऀࣗΒੵۃతʹʮϚʔέςΟϯάߦ
ಈʯΛ͍͔ͯ͠ͳͯ͘ͳΒͳ͍ɽ
ຊ࣮ݧͷ݁Ռɼ্هͷഎܠΛͱʹղऍΛ͑ߦɼ
ҰఆֹۚΛૣ͘ूΊΔɼ͢ͳΘͪҰఆఔͷγΣΞΛ
ؒظͰ֫ಘ͢Δ͜ͱ͕ٻΊΒΕΔΫϥυϑΝϯσΟ
ϯάʹ͓͍ͯλʔήοτɾϚʔέςΟϯάܕͷϚʔέ
ςΟϯάߦಈ͕༗ޮͰ͋Δ͜ͱ͕ࣔ͞Ε͍ͯΔɽຊ݁Ռ
Ͱɼग़ऀࢿൺ 40ˋͷஈ֊ʹɼΠςϨʔγϣϯ 1000

ʹର͠ɼ 500tickૣ͍ஈ֊Ͱୡ͕Ͱ͖͍ͯΔɽޮ
ՌΛ͏ߦͱɼECܕɼجຊܕʹൺ 500tick΄Ͳૣ͘
4ׂͷγΣΞΛ֫ಘ͢Δ͜ͱ͕Ͱ͖ͨɽ

6 ݁ͱޙࠓͷ՝

ຊߘͰɼΠϯλʔωοτ্ͷফඅऀωοτϫʔΫ
Λͨ͠ΤʔδΣϯτϕʔεγϛϡϨʔγϣϯΛͱ
ʹɼΫϥυϑΝϯσΟϯάࢢʹ͓͍ͯ༗ޮͳϚʔ
έςΟϯάઓུΛࣔͨ͠ɽҰఆͷγΣΞΛؒظͰ֫
ಘ͢Δඞཁͷ͋ΔΫϥυϑΝϯσΟϯάࢢʹ͓͍
ͯɼӨྗڹͷେ͖͍ΠϯϑϧΤϯαʔͷϓϩϞʔγϣ
ϯΛ͏ߦઓུͰͳ͘ɼϓϩδΣΫτͱͷબ͕ۙ
͘ɼૣظஈ֊Ͱग़ࢿΛͨͬߦফඅऀͷपลωοτϫʔ
ΫͷϚʔέςΟϯάઓུ͕༗ޮͰ͋Δ͜ͱ͕Θ͔ͬ
ͨɽ۩ମతʹɼग़ࡁࢿফඅऀͷհΩϟϯϖʔϯ
ͳͲ͕༗ޮͰ͋Δͱ͑ߟΒΕΔɽޙࠓɼΫϥυϑΝ
ϯσΟϯάͰͷ࣮ࡍͷग़ऀࢿͷΞϯέʔτσʔλͳ
Ͳʹ͍ͯجɼຊ݁Ռͷ࣮σʔλʹΑΔཪ͚Λਤͬͯ
༧ఆͰ͋Δɽ͘ߦ

ਤ 4: ϚʔέςΟϯάߦಈͷҧ͍ʹΑΔग़ۂࢿઢ
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