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Abstract Network is becoming larger and more complex, and the information that can be obtained by each node
is uncertain (incomplete, ambiguous, dynamic). In this study, we applied the mechanism of collective decision mak-
ing in a group of living organisms for the network control of a controlled self-organizing system. In this paper, we
proposed a network control method to make appropriate decisions on whether the external controller can be trusted
or not using uncertain information, in the case where network failure such as node failure occurs and inappropriate
control can be performed from the external controller. Through simulation experiments, we show the property of
our proposed mechanism.
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1. ͸ ͡ Ί ʹ

Πϯλʔωοτ͸ࠓ΍ॏཁͳࣾձج൫ͱͳΓͭͭ͋Δɻಛʹ
ۙ೥͸ɺ਎ۙʹଘ͢ࡏΔ༷ʑͳʮϞϊʯʢεϚʔτϑΥϯɺࣗಈ
ंɺՈిͳͲʣΛ௨৴୺຤ͱͯ͠ར༻͢ΔʢInternet of Things;
IoTʣͷ֓೦ͷී͠ٴɺΑΓ֦͍ߴுੑɺదԠੑɺ଱ނোੑΛ༗
ͨ͠ੜ෺ͳͲʹݟΒΕΔࣗݾ૊৫Խͷݪཧʹͮ͘جϚϧνΤʔ
δΣϯτγεςϜ͕஫໨͞Ε͍ͯΔɻࣗݾ૊৫ԽγεςϜͷػ
ೳ͸ࣗ཯ಈ͢࡞ΔΤʔδΣϯτͷہॴతͳ૬࡞ޓ༻ͷ݁Ռͱ͠
ͯ૑ൃ͢ΔͨΊɺωοτϫʔΫݯࢿͷมಈ΍Τϯυ୺຤ͷҠಈ
ͳͲͷ͞·͟·ͳڥ؀มԽʹ΋޼ΈʹదԠ͢ΔॊೈੑΛ࣋ͭ͜
ͱ͕ՄೳͱͳΔɻ
͔͠͠ͳ͕Βɺࣗݾ૊৫ܕγεςϜͷ࣮ӡ༻্ͷ໰୊΋͞࢒
Ε͍ͯΔɻࣗݾ૊৫ܕγεςϜʹ͓͍ͯ͸ɺΤʔδΣϯτಉ࢜
ͷہॴతͳ૬֦͍ߴ͕༺࡞ޓுੑɺదԠੑɺੑ݈ؤɺॊೈੑʹ
༩͢ΔҰํɺ֤ΤʔδΣϯτͷऔಘՄೳͳ৘ใ͸ɺੑೳ্ͷد
੍໿౳͔Βɺෆ࣮֬ʢෆ׬શɺᐆດɺ͔ͭಈతʣͳ΋ͷͱͳΓɺ
γεςϜશମͷ࠷దੑ͕อূ͞Εͣɺे෼ͳ੍ੑޚೳ͕ಘΒΕ
ͳ͍৔߹͕͋Δɻͦ͜ͰɺຊڀݚͰ͸ɺௗͳͲͷੜ෺ͷ܈Εʹ
͓͍ͯɺ֤ݸମͷ஌֮৘ใ͕ෆ࣮֬Ͱ͋Γͳ͕Βɺݸମಉ࢜ͷ
ಈબ୒ߦతͳஂू͏ߦΕશମͱͯ͠ద੾ͳબ୒Λ܈ௐʹΑΓڠ
ͷ࢓૊Έ [1]ʙ[3]ʹண໨͠ɺωοτϫʔΫ੍ޚ΁ͱԠ༻͢Δɻ
ຊڀݚͰ͸ɺੜ෺ͷ܈Εʹ͓͚Δूஂతͳߦಈબ୒Λ਺ཧϞ
σϧԽͨ͠ Effective Leadership Model [3]ʹண໨ͯ͠ɺࣗݾ
૊৫ޚ੍ܕ΁ͱԠ༻͢ΔɻEffective Leadership Modelʹ͓͍
ͯ͸ɺݸମ͕Ϧʔμʔͱͯ͠ଞͷݸମΛݗҾ͢Δ໾ׂΛ࣋ͭ
informed individualͱɺۙྡͷݸମʹ௥ै͢Δ non-informed
individual ʹେผ͞ΕΔɻInformed individual ͸ɺݧܦ΍஌
ࣝɺ͋ Δ͍͸͍ߴ஌֮ೳྗ͔Βɺଟ͘ͷɺ͋ Δ͍͸ద੾ͳ৘ใΛ
࣋ͪɺࣗ਎ͷ৘ใʹߦ͍ͯͮجಈબ୒Λ͕͋޲܏͏ߦΔɻҰํɺ
non-informed individual͸ɺ஌֮Մೳͳൣғʹଘ͢ࡏΔݸମͷ
Δɻ݁Ռ͕͋޲܏͏ߦಈબ୒ΛߦͰ௥ैͯ͠ܗಈʹ௥ै͢Δߦ
ͱͯ͠ɺݸମؒͷہॴతͳ૬࡞ޓ༻ʹΑΓɺ௚઀తɺ͋ Δ͍͸ؒ
઀తʹ non-individual͕ informed individualʹ௥ै͠ɺ܈Ε
શମͱͯ͠ͷద੾ͳߦಈબ୒͕ୡ੒͞ΕΔɻ֤ݸମ͕ߦಈબ୒
Λࡍ͏ߦͷࣗ਎ͷ৘ใͷॏΈ͸ “assertiveness"ɺͭ·Γࣗ਎ͷ
બ୒Λॏ͢ࢹΔ౓߹ͱղऍ͞Ε [4]ɺinformed individual͸ߴ
͍ assertivenessΛ༗͢ΔҰํͰɺnon-informed individualͷ
assertiveness͸௿͘ͳΔɻEffective Leadership Modelͷ࢓૊
ΈΛࣗݾ૊৫Խ੍ޚ΁ͱԠ༻͢Δ͜ͱʹΑΓɺݸʑͷΤʔδΣ
ϯτͷ؍ଌ৘ใ͕ෆ࣮֬ͳڥ؀ԼͰ΋ɺہॴతͳڠௐΛհͯ͠ɺ
ద੾ͳ৘ใΛ࣋ͭϊʔυʹ௥ैͯ͠γεςϜશମͱͯ͠ͷద੾
ͳબ୒͕ୡ੒͞ΕΔͱ͑ߟΒΕΔɻ
ຊڀݚͰ͸ɺ֎෦ίϯτϩʔϥΛಋೖͨࣗ͠ݾ૊৫Խ੍ޚ [5]
Λର৅ͱͯ͠ɺEffective Leadership ModelΛԠ༻ͨ͠ख๏Λ
ఏҊ͢Δɻจݙ [5]Ͱ͸ɺϙςϯγϟϧϧʔςΟϯάʹ֎෦ί
ϯτϩʔϥΛಋೖͯ͠ɺ֎෦ίϯτϩʔϥ͕ωοτϫʔΫͷঢ়
ଶΛ؍ଌɺ੍͢ޚΔ͜ͱʹΑΓɺσʔλύέοτͷܦ࿏Λܾఆ
͢Δϙςϯγϟϧ৔ߏஙͷڥ؀దԠ଎౓ͷ্޲Λ࣮͍ͯ͠ݱΔɻ
͔͠͠ͳ͕Βɺো֐΍֎෦ڥ؀ͷӨڹʹΑΓɺ֎෦ίϯτϩʔ
ϥ੍͕ޚʹे෼ͳωοτϫʔΫ৘ใΛಘΒΕͳ͍৔߹ɺ֎෦ί
ϯτϩʔϥ͔Β͕ޚ੍ͨͬޡೖྗ͞Εɺద੾ͳϙςϯγϟϧ৔
ͷߏங͕Ͱ͖ͳ͍ɻͦ͜ͰɺEffective Leadership ModelΛԠ
༻͠ɺ͕ޚ੍ͨͬޡೖྗ͞ΕΔஹީΛ؍ଌ͢ΔͳͲଞͷϊʔυ
ΑΓ΋ଟ͘ͷ৘ใΛ࣋ͪ͏Δϊʔυ͕Ϧʔμʔϊʔυͱͯ͠ɺ
ͦͷ৘ใΛہॴతͳ৘ใަ׵Λհͯ͠ωοτϫʔΫ಺Ͱ֦ࢄɺ
ݮೖྗͷॏΈΛޚೖྗ͕༩͑ΒΕΔ·Ͱ੍ޚ༗͠ɺద੾ͳ੍ڞ
গͤ͞Δͱ͍͏બ୒Λߏػޚ੍͏ߦΛఏҊ͢ΔɻఏҊख๏ͷ༗

༻ੑΛࣔͨ͢ΊʹɺγϛϡϨʔγϣϯΛ௨ͯ͠ධՁΛ͏ߦɻຊ
Ҽͱͯ͠֎෦ίϯτϩʔϥͷอ༗ݪোΛނͰ͸ɺϊʔυͷڀݚ
͢ΔωοτϫʔΫ৘ใͱͷᴥᴪʹΑͬͯੜ͡Δɺ੍ޚೖྗͷޡ
Γ΁ͷରԠʹண໨͠ɺධՁΛ͏ߦɻ·ͨɺ֤ϊʔυ͕ಘΒΕΔ
৘ใ͕ෆ࣮֬ͳ৔߹ͷରԠʹ͍ͭͯ΋ධՁΛ͏ߦɻ

2. ֎෦ίϯτϩʔϥΛಋೖͨ͠ϙςϯγϟϧ
ϧʔςΟϯά

͜͜Ͱ͸ɺຊڀݚͰ୊ࡐͱ͢Δ֎෦ίϯτϩʔϥΛಋೖͨ͠
ϙςϯγϟϧϧʔςΟϯά [5] ʹ͍ͭͯઆ໌͢Δɻ

2. 1 ϙςϯγϟϧ৔ͷߏங
ϙςϯγϟϧϧʔςΟϯάͰ͸ɺ֤ϊʔυ͸ʮϙςϯγϟϧʯ

ͱݺ͹ΕΔεΧϥʔ஋Λอ͓࣋ͯ͠ΓɺҰൠతʹɺۃখ஋ͷϙ
ςϯγϟϧΛ࣋ͭγϯΫϊʔυ͔Βͷϗοϓ਺͕୹͍ϊʔυʹɺ
ΑΓ௿͍ϙςϯγϟϧ͕ઃఆ͞ΕΔΑ͏ʹϙςϯγϟϧ৔͕ߏ
ங͞ΕΔɻͦͷͨΊɺࣗ਎ΑΓ௿͍ϙςϯγϟϧΛอ༗͢Δྡ
઀ϊʔυ΁σʔλύέοτΛૹ৴͢Δͱ͍͏୯७ͳϑΥϫʔ
σΟϯάنଇʹΑΓɺσʔλύέοτΛγϯΫϊʔυ΁ͱ౸ୡ
ͤ͞Δ͜ͱ͕ՄೳͰ͋Δɻ֤ϊʔυͷϙςϯγϟϧ͸ɺϊʔυ
ಉ࢜ͷہॴతͳ૬࡞ޓ༻ʹΑΓߋ৽͞ΕΔͨΊɺϊʔυ਺ʹର
มಈʹରͯ͠దԠ͢Δ͜ͱ͕ڥ؀ͨ·ுੑΛ༗͠ɺ֦͍ߴͯ͠
Ͱ͖Δɻ
จݙ [5]Ͱ͸ɺϙςϯγϟϧϧʔςΟϯάʹ͓͚Δہॴతͳ

৘ใަ׵ͷΈʹͮ͘جϙςϯγϟϧ৔ͷߋ৽ʹΑΓڥ؀దԠ଎
౓͕௿͘ͳΔͱ͍͏໰୊Λղܾ͢ΔͨΊɺωοτϫʔΫͷҰ෦
ͷϊʔυͷϙςϯγϟϧΛ؍ଌɺશମͷϙςϯγϟϧͷڍಈΛ
ਪఆ͠ɺ੍ޚೖྗΛϑΟʔυόοΫ͢Δ֎෦ίϯτϩʔϥΛಋ
ೖͨ͠ख๏ΛఏҊ͍ͯ͠Δɻख๏ [5]Ͱ͸ɺࣗݾ૊৫Խͷ௕ॴ
Ͱ͋Δ֦ுੑΛଛͳΘͳ͍ͨΊɺҰ෦ͷϊʔυʹͷΈ੍ޚೖྗ
ࠁΘΕΔɻ࣌ߦ͕ t Ͱͷ੍ޚΛ௚઀ड͚Δϊʔυ n ͷϙςϯ
γϟϧ θn(t)͸ɺࣜ ΕΔɻ͞ࢉܭ͍ͯͮجʹ(1)

θn(t) = (α + 1)θn(t − 1) − αθn(t − 2)

+ βσn

( ∑

k∈Nb(n)

{θk(t − 1) − θn(t − 1)} + fn(t − 1)
)

+ ηn(t) (1)

Nb(n) ͸ϊʔυ n ͷྡ઀ϊʔυू߹Λද͢ɻα ͸ɺϙςϯ
γϟϧߋ৽࣌ʹ͓͚Δ࣌ݱ఺ͰͷϙςϯγϟϧͱҰ࣌఺લͷϙ
ςϯγϟϧͷॏΈΛܾఆ͢ΔύϥϝʔλͰ͋Δɻα͕େ͖͍΄
ͲҰ࣌఺લͷϙςϯγϟϧͷॏΈ͕େ͖͘ͳΓɺ֎ཚͷӨڹ
Λड͚ʹ͘͘ͳΔҰํͰऩଋ଎౓͕௿Լ͢Δɻβ ͸ྡ઀ϊʔυ
ͷϙςϯγϟϧ͔Βड͚ΔӨڹͷେ͖͞Λܾఆ͢Δύϥϝʔ
λͰ͋Δɻจݙ [6] Ͱ͸ɺσn ͸ 1/|Nb(n)| ͱఆٛ͞Ε͍ͯΔ
͕ɺҰఆͷ৚݅ԼҎ֎Ͱ͸ϙςϯγϟϧ͕ൃͯ͠͠ࢄ·͏ͨΊɺ
ఏҊख๏Ͱ͸೚ҙͷϊʔυ n (n ∈ 1, 2, · · · , N) ʹରͯ͠ఆ਺
σn = σ(0 < σ < 1)ͱ͍ͯ͠Δɻfn(t)͸ɺ࣌ ࠁ tʹ͓͚Δϊʔ
υ n ʹର͢Δ֎෦͔ΒͷྲྀೖϑϩʔྔΛද͢ɻηϯαϊʔυ
ʹ͓͍ͯ͸ɺϑϩʔྔ fn(t)͸ਖ਼ͷ஋ΛऔΓɺ֎෦͔Βྲྀೖ͢
ΔσʔλύέοτͷྔΛࣔ͢ɻҰํͰɺγϯΫϊʔυʹ͓͍ͯ
͸ɺϑϩʔྔ fn(t)͸ෛͷ஋ΛͱΓɺͦͷઈର஋͸γϯΫϊʔ
υ͕ड৴͢ΔσʔλύέοτͷྔΛࣔ͢ɻγϯΫϊʔυʹ͓͚
ΔϑϩʔྔΛద੾ʹઃఆ͢Δ͜ͱͰɺେҬతͳϑϩʔͷ෼͕ࢄ
ୡ੒͞ΕΔɻ۩ମతʹ͸ɺ֤γϯΫϊʔυͷϑϩʔྔ fn(t)Λ
ಉҰͷ஋ʹઃఆ͢Δ͜ͱͰɺ֤γϯΫϊʔυͷड৴͢Δσʔλ
ύέοτͷ਺͕ۉ౳ʹͳΔΑ͏ͳϙςϯγϟϧ৔Λߏங͢Δ͜
ͱ͕ՄೳͰ͋Δɻηn(t)͸֎෦ίϯτϩʔϥ͔ΒߦΘΕΔ੍ޚ
ೖྗ߲Ͱ͋Δɻ
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Λ௚઀ड͚ͳ͍ϊʔυͷϙςϯγϟϧ͸ޚ੍ ηn(t) = 0ͱ͠
ͯɺࣜ ͷΈ༺࡞ޓ৽͞ΕΔͨΊɺपғͱͷ૬ߋ͍ͯͮجʹ(2)
ʹΑͬͯϙςϯγϟϧ͕ߋ৽͞ΕΔ͕ɺྡ઀ϊʔυ͔Βؒ઀త
Λड͚͍ͯΔɻڹͷӨޚ੍ʹ

θn(t) = (α + 1)θn(t − 1) − αθn(t − 2)

+ βσn

( ∑

k∈Nb(n)

{θk(t − 1) − θn(t − 1)} + fn(t − 1)
)

(2)

2. 2 σʔλύέοτͷϑΥϫʔσΟϯά
֤ϊʔυ i͸ɺࣗ෼ͱྡ઀͍ͯ͠Δϊʔυͷϙςϯγϟϧͷ
৘ใʹ͍ͯͮجσʔλύέοτͷૹ৴ઌΛ֬཰తʹܾఆ͢Δɻ
ࠁ࣌ tʹ͓͍ͯϊʔυ i͕ྡ઀ϊʔυ nΛσʔλύέοτͷૹ
৴ઌͱͯ͠બ୒͢Δ֬཰ pi→n(t)Λ࣍ࣜʹ΋ͱ͍ܾͮͯఆ͢Δɻ

pi→n(t) =

{ θi(t)−θn(t)∑
j∈Nlow(i)

{θi(t)−θj (t)}
, ( n ∈ Nlow(i))

0, (otherwise)
(3)

ࣜ (3)ʹ͓͚Δ Nlow(i)͸ϊʔυ iΑΓ΋ϙςϯγϟϧͷ௿͍
ϊʔυ iͷྡ઀ϊʔυͷू߹Λද͓ͯ͠Γɺϊʔυ iΑΓ΋খ
͍͞ϙςϯγϟϧΛ༗͠ɺ͔ͭϊʔυ iͱͷϙςϯγϟϧͷࠩ
͕େ͖͍ϊʔυ΄Ͳσʔλύέοτͷసૹઌͱͯ͠બ͹Ε΍͢
͘ͳ͍ͬͯΔɻ

3. ֎෦ίϯτϩʔϥʹର͢Δ৴པ౓൑ఆख๏

֎෦ίϯτϩʔϥΛಋೖͨ͠ϙςϯγϟϧϧʔςΟϯάʹ͓
͍ͯɺωοτϫʔΫڥ؀ͷมಈ΍ނোͳͲͷো͕֐ੜͨ͡৔߹
ʹɺίϯτϩʔϥ͕มಈ΍ো֐ʹؔ͢Δ৘ใΛಘΔ·Ͱਖ਼͍͠
ங͞ΕߏʹΘΕͳ͍ͨΊʹϙςϯγϟϧ৔͕ద੾ߦೖྗ͕ޚ੍
ͣɺ݁Ռͱͯ͠ɺσʔλύέοτͷૹ৴஗Ԇ΍٫غ཰͕૿େ͢
ΔͳͲͷੑೳ௿Լ͕͜ىΔՄೳੑ͕͋Δɻྫ͑͹ɺϊʔυͷނ
ো͕ൃੜͨ͠৔߹ɺ֎෦ίϯτϩʔϥ͕ނোʹؔ͢Δ৘ใΛऔ
ಘ͢Δ·Ͱɺނোϊʔυ͕ಈ͍ͯ͠࡞ΔલఏͰ੍ޚೖྗ͕ߦΘ
ΕΔɻ͜ͷΑ͏ͳద੾Ͱͳ੍͍ޚೖྗʹ͍ͯͮجϙςϯγϟϧ
৔ͷߋ৽͕ߦΘΕΔͱɺద੾ͳσʔλύέοτͷϑΥϫʔσΟ
ϯά͕͑ߦͳ͍ɺෛՙ෼͕ࢄୡ੒͞Εͳ͍ͳͲͷੑೳ௿Լ͕ى
͜ΔՄೳੑ͕͋ΔɻҰํͰɺϙςϯγϟϧϧʔςΟϯάʹ͓͍
ͯ͸ɺ֎෦ίϯτϩʔϥʹΑΔ੍ߦ͕ޚΘΕͳ͍৔߹Ͱ͋ͬͯ
΋ɺϊʔυಉ࢜ͷ૬࡞ޓ༻ʹΑͬͯϙςϯγϟϧ஋ͷߋ৽Λ܁
Γฦ͢͜ͱͰࣗݾ૊৫తʹϙςϯγϟϧ৔͕ߏங͞ΕΔɻ͜Ε
Λར༻͠ɺ֤ϊʔυ͕ࣗ਎ͷ؍ଌՄೳͳ৘ใ͔Β੍ޚೖྗʹର
͢Δ৴པ౓ͷ൑ఆΛ͍ߦɺద੾Ͱͳ੍͍ߦ͕ޚΘΕ͍ͯΔͱ൑
அͨ͠৔߹ʹ͸ɺ੍͕ޚద੾ʹߦΘΕΔΑ͏ʹͳΔ·Ͱͷؒɺ
ద੾Ͱͳ੍͍ޚೖྗʹΑΔωοτϫʔΫੑೳͷ௿ԼΛ཈͑Δɻ
͔͠͠ɺϙςϯγϟϧϧʔςΟϯάʹ͓͍ͯɺ֤ϊʔυ͕؍
ଌՄೳͳ৘ใ͸ෆ࣮֬Ͱ͋ΔͨΊɺ֤ϊʔυʹΑΔ੍ޚೖྗʹ
ର͢Δ৴པ౓ͷ൑அ͕ඞͣ͠΋ద੾ʹ͑ߦΔͱ͸ݶΒͳ͍ɻຊ
Ͱ͸ɺEffectiveڀݚ Leadership ModelΛԠ༻ͯ͠ɺ֤ϊʔυ
͕ಘΒΕΔ৘ใ͕ෆ࣮֬ͳঢ়گͰ΋ɺϊʔυಉ࢜ͷہॴతͳ૬
Λ௨ͯ͠֎෦ίϯτϩʔϥʹର͢Δ৴པ౓Λ൑ఆ͢Δख༺࡞ޓ
๏ΛఏҊ͢Δɻ

3. 1 Effective Leadership Model
·ͣɺจݙ [3]ͰఏҊ͞Ε͍ͯΔੜ෺ͷ܈Εʹ͓͚Δߦಈબ
୒ͷ࢓૊ΈΛ਺ཧϞσϧԽͨ͠ Effective Leadership Modelʹ
͍ͭͯઆ໌͢ΔɻEffective Leadership ModelͰ͸ɺ஌֮Մೳ
ͳൣғͷہॴతͳ৘ใͷΈΛ༻͍ͯपғͷݸମͷߦಈʹ฿ͬͯ

ମʢnon-informedݸಈ͢Δߦ individuals;ϑΥϩϫʔݸମʣͱɺ
ଞͷݸମΑΓ΋ଟ͘ͷ৘ใΛอ༗͠ɺΑΓద੾ͳߦಈબ୒Λߦ
͏͜ͱ͕Ͱ͖Δݸମ (informed individuals; Ϧʔμʔݸମ) ͷ
2छྨͷݸମʹΑͬͯ܈Ε͕ߏ੒͞Ε͓ͯΓɺͦΕΒ͕͍ޓʹ
ಈબ୒Λୡߦͨ͠؏Εશମͱͯ͠ద੾ͳɺҰ܈ௐ͢Δ͜ͱͰڠ
੒͍ͯ͠Δɻ

Effective Leadership ModelͰ͸ɺ܈Εͷதͷ͋Δݸମ iͷ
ࠁ࣌ tͰͷҐஔϕΫτϧΛ ci(t)ɺํ޲ϕΫτϧΛ vi(t)ɺ଎͞
Λ siͱఆ͍ٛͯ͠Δɻଞͷݸମ͕ڑ཭ αҎ಺ʹ͍Δ৔߹͸ɺݸ
ମಉ࢜ͷিಥΛආ͚ΔͨΊࣜ ཭ڑͯͬैʹ(4) αҎ಺ʹ͍Δݸ
ମ͔Βڑ཭ΛऔΔΑ͏ʹਐ޲ํߦΛܾఆ͢Δɻ

di(t + ∆t) = −
∑

j∈Nb(i,α)\{i}

cj(t) − ci(t)
|cj(t) − ci(t)|

(4)

൒ܘ αҎ಺ʹଞͷݸମ͕ଘ͠ࡏͳ͍৔߹ʹ͸ɺϑΥϩϫʔݸ
ମ͸ҎԼͷࣜʹ͍ͯͮج๬·͍͠ํ޲ϕΫτϧ di Λܾఆ͢Δɻ

di(t + ∆t) =
∑

j∈Nb(i,ρ)\{i}

cj(t) − ci(t)
|cj(t) − ci(t)|

+
∑

j∈Nb(i,ρ)

vj(t)
|vj(t)|

(5)

ࣜ (5)ʹ͓͚Δ ρ͸ݸମͷ஌֮ՄೳͳൣғΛද͓ͯ͠ΓɺNb(i, ρ)
Ͱݸମ i͔Β ρͷൣғʹ͋Δݸମͷू߹Λද͢ɻࣜ (5)ͷୈ 1
߲Ͱ஌֮ՄೳͳݸମͱͷҐஔϕΫτϧͷภࠩͷฏۉͷ୯ҐϕΫ
τϧɺୈ 2߲Ͱ஌֮Մೳͳݸମͷ଎౓ϕΫτϧͷฏۉͷ୯Ґϕ
ΫτϧΛऔΓɺ྆ऀͷ࿨ΛऔΔ͜ͱͰ஌֮ՄೳͳݸମͱͷҐஔɺ
௥ै͍ͯ͘͠ɻʹ͖޲
ҰํɺϦʔμʔݸମ͸໨ඪͱ͢Δਐ޲ํߦ giʹ͍ͭͯͷ৘ใ

Λ༗͓ͯ͠Γɺ֤ݸମͰͷ໨ඪͷਐ޲ํߦ gi Λ༻͍ͯɺࣜ (6)
޲ํߦ๬·͍͠ਐ͍ͯͮجʹ d′

i ͷܾఆΛ͏ߦɻ

d′
i(t + ∆t) = d̂i(t + ∆t) + ω0gi

|d̂i(t + ∆t) + ω0gi|
(6)

d̂i(t) ͸ di(t) ͷ୯ҐϕΫτϧͰ͋Γ d̂i(t + ∆t) = di(t+∆t)
|di(t+∆t)|

Ͱఆٛ͞ΕΔɻω0 ͸Ϧʔμʔݸମͷߦಈબ୒ʹ͓͚Δ໨ඪਐ
޲ํߦ gi ͷॏΈΛܾఆ͢ΔύϥϝʔλͰɺจݙ [4] ʹ͓͍ͯ
͸ͦͷݸମͷ “assertivenes”ʹ૬౰͢Δͱղऍ͞Ε͍ͯΔɻω0

ͷ஋͕େ͖͍΄Ͳ໨ඪਐ޲ํߦ gi ͷӨ͕ڹେ͖͘ͳΓɺࣗ਎
ͷอ༗͢Δ৘ใʹ͍ͯͮجબ୒Λ͘ڧ͕޲܏͏ߦͳΔɻ

3. 2 ৴པ౓Λ༻͍ͨϙςϯγϟϧߋ৽
ຊڀݚͰ͸ɺ৘ใ͕ෆ࣮֬ͳঢ়گͰωοτϫʔΫ্ʹނোͳ

Ͳͷҟৗ͕ͨͬ͜ى৔߹ʹɺEffective Leadership Model [3]Λ
༻͍ͯ֎෦ίϯτϩʔϥ͔ΒߦΘΕ͍ͯΔ੍ޚೖྗʹର͢Δ৴
པ౓Λ൑ఆ͢ΔͨΊͷࢦඪΛ൑அ͢Δख๏ΛఏҊ͢Δɻ
ఏҊख๏ʹ͓͍ͯɺ֎෦ίϯτϩʔϥ͔Β௚઀੍ޚΛड͚ͳ

͍ϊʔυͷϙςϯγϟϧ͸ɺख๏ [5]ͱಉ༷ʹɺࣜ (2)ʹΑͬ
ͯपғͱͷہॴతͳ૬ߋ͍ͯͮجʹ༺࡞ޓ৽͞ΕΔɻҰํɺ֎
෦ίϯτϩʔϥ͔Β௚઀੍ޚΛड͚Δ੍ޚϊʔυ n ʹରͯ͠
͸ɺࣜ (1)ͷ֎෦ίϯτϩʔϥ͔Βͷ੍ޚೖྗ߲ʹॏΈ γ(t)Λ
෇Ճ͠ɺࣜ ɻ͏ߦ৽Λߋϙςϯγϟϧ͍ͨͮجʹ(7)

θn(t) = (α + 1)θn(t − 1) − αθn(t − 2)

+ βσn

( ∑

k∈Nb(n)

{θk(t − 1) − θn(t − 1)} + fn(t − 1)
)

+ γ(t)ηn(t) (7)

ηn(t)͸ࣜ (1)ͱಉ༷ʹɺ֎෦ίϯτϩʔϥ͔Βͷ੍ޚೖྗΛ
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ද͍ͯ͠Δɻγ(t) ͸ ∀t 0 ≤ γ(t) ≤ 1 ͳΔ஋Ͱ͋Γɺ֤ϊʔ
υ nͷ࣋ͭ֎෦ίϯτϩʔϥ͕ਖ਼੍͍͠ޚΛ͍ͯͬߦΔ͔Ͳ͏
͔ʹ͍ͭͯͷࢦඪʢ֎෦ίϯτϩʔϥʹର͢Δ৴པ౓ʣRn(t)
ఆٛ͞ΕΔ΋ͷͱ͍ͯ͠Δɻγ(t)ʹΑ͍ͬͯͯͮجʹ ηn(t)Λ
ॏΈ෇͚͢Δ͜ͱͰɺ੍ޚϊʔυͷϙςϯγϟϧ͕पғͷϙς
ϯγϟϧ͔Βड͚ΔӨڹͱ֎෦ίϯτϩʔϥ͔Βड͚औ੍ͬͨ
ͷେ͖͞Λௐ੔͢Δ͜ͱ͕Ͱ͖Δɻͭ·ΓɺڹೖྗʹΑΔӨޚ
γ(t)ͷ஋͕ 1ʹ͍ۙ΄Ͳɺ੍ޚϊʔυͷϙςϯγϟϧߋ৽ʹ͓
͍ͯ֎෦ίϯτϩʔϥʹΑΔ੍ޚೖྗ͔Βड͚ΔӨ͘ڧ͕ڹͳ
Γɺٯʹ γ(t)ͷ஋͕ 0ʹ͍ۙ΄Ͳ੍ޚϊʔυͷϙςϯγϟϧߋ
৽͸ࣜ (2)ʹۙ෇͖ɺपғ͔Βड͚ΔӨ͕ڹେ͖͘ͳΔɻ

3. 3 Effective Leadership ModelΛ༻੍͍ͨޚೖྗʹ
ର͢Δ৴པ౓ͷྀߟ

֤ϊʔυ nʹ͓͍ͯɺ֎෦ίϯτϩʔϥʹର͢Δ৴པ౓͸ɺ
ҎԼͷखॱͰܾఆ͢Δɻ
खॱ 1 ϊʔυ nࣗ਎͕࣋ͭ৘ใʹΑΔ৴པ౓ͷࢦඪ Un(t)Λ
ܾఆʢEffective Leadership Modelͷ໨ඪͱͳΔਐ޲ํߦ giʹ
૬౰͢Δ஋ͷܾఆʣ
खॱ 2 ϊʔυ nࣗ਎͕ϦʔμʔʹͳΔ΂͖͔Λ൑அʢEffective
Leadership Modelͷ ω0 ʹ૬౰͢Δ஋ͷܾఆʣ
खॱ 3 Un(t), ω Λ༻͍ɺEffective Leadership ModelʹΑͬ
ͯपғͷ৴པ౓Λྀͨ͠ߟϊʔυ nͷ֎෦ίϯτϩʔϥʹର͢
Δ৴པ౓ Rn(t)Λܾఆ

3. 4 खॱ 1: ࣗ਎͕࣋ͭ৘ใʹͮ͘ج৴པ౓ͷࢦඪ Un(t)
͜͜Ͱ͸ɺϊʔυ n͕ࣗ਎ͷೳྗͰಘΒΕΔ৘ใΛ༻͍ͯɺ
৴པ౓ͷࢦඪͱͳΔ஋ Un(t)Λܾఆ͢Δखॱʹ͍ͭͯઆ໌͢Δɻ
ϊʔυނোʹΑΔτϙϩδʔͷมԽΛݪҼͱ੍ͯ͠ޡޚΓ͕
ੜ͍ͯ͡Δ৔߹ɺશͯͷϊʔυͰɺपғʹϊʔυނো͕ੜͯ͡
͍Δ͔ʹΑ੍ͬͯޡޚΓ͕͜ىΓ͏Δ͜ͱΛ൑அՄೳͰ͋Δɻ
Θͳ͘ͳߦҰ੾ͷ௨৴Λ͍ͨͯͬߦোͨ͠ϊʔυ͸ͦΕ·Ͱނ
ΔͨΊɺྡ઀ϊʔυ͕ނোͨ͠৔߹ɺ௨৴ͷૄ௨֬ೝʹ༻͍ͯ
͍Δύέοτ͕Ұ੾ૹड৴͞Εͳ͘ͳΔͳͲͷ৘ใΛ΋ͱʹɺ
ࣗ਎ͷपғʹނো͕ੜ͍ͯ͡Δ͔Ͳ͏͔Λ൑அՄೳͰ͋Δͱߟ
͑ΒΕΔɻ͜͜Ͱ͸ɺҰൠͷϊʔυ nͰྡ઀ϊʔυͷނোΛݕ
஌ՄೳͰ͋Δͱͯ͠ɺނো͕ݕ஌͞Ε͍ͯΔؒ͸ Un(t) = 0ɺ
஌͞Ε͍ͯͳ͍ؒ͸ݕো͕ނʹٯ Un(t) = 1ͱઃఆ͢Δɻ

3. 5 खॱ 2: ࣗ਎͕ϦʔμʔͱͳΔ΂͖͔ͷ൑அ (ωͷܾఆ)
Effective Leadership Modelʹ͓͚ΔϦʔμʔ͸ɺΑΓଟ͘
ͷਖ਼͍͠৘ใΛ஌͍ͬͯΔݸମͰ͋Γɺͦͷ৘ใΛ΋ͱʹ܈Ε
શମΛݗҾ͢Δɻ͜͜Ͱ͸ɺނোͳͲͷҟৗ͕ޡޚ੍ͯͬ͜ى
Γ͕͍ͯͬ͜ىΔ͔Ͳ͏͔ʹ͍ͭͯΑΓଟ͘ͷ৘ใΛ࣋ͭϊʔ
υ͕ɺࣗΒͷ൑அʹ͍ͯͮجϦʔμʔϊʔυͱͳΓɺपғͷ৴
པ౓ͷมಈΛݗҾ͢ΔΑ͏ʹৼΔ෣͏ɻ
ຊख๏Ͱ͸ɺྡ઀ϊʔυʹނো͕ݕ஌͞ΕͨࡍʹɺނোΛݕ
஌ͨ͠ϊʔυ͕Ϧʔμʔͱͯ͠ৼΔ෣͏ʢω = 0.9ͱઃఆ͞Ε
ΔʣɻͦΕҎ֎ͷϊʔυͰ͸ɺσϑΥϧτ஋ͱͯ͠ɺω = 0.1͕
ઃఆ͞Ε͍ͯΔɻ

3. 6 खॱ 3: Effective Leadership Model ʹΑͬͯप
ғͷ৴པ౓Λྀͨ͠ߟ৴པ౓ͷ൑அ

ࣜ (7) ʹ͓͚Δ੍ޚೖྗ߲ͷॏΈ γ(t) ͸ɺ੍͕ޚద੾ʹߦ
ΘΕΔͨΊʹ͸ɺશͯͷ੍ޚϊʔυͰ 0 ͋Δ͍͸ 1 ͷಉ͡஋
Λऔ͍ͬͯͳ͚Ε͹ͳΒͳ͍ɻࡏݱͷख๏Ͱ͸੍ޚϊʔυͱγ
ϯΫϊʔυ͸Ұக͍ͯ͠ΔͨΊɺ੍ޚϊʔυಉ࢜Ͱ௚઀తͳ৘
ใަ͕׵ՄೳͰ͋Δͱ૝ఆͯ͠ɺγ(t)Λ੍ޚϊʔυؒͰͷଟ਺
ܾʹΑܾͬͯఆ͢Δɻͭ·ΓɺҎԼͷࣜ (8)ͷ Rn(t)͕খ͍͞
ʢRn(t) ≤ 0.5ʣ੍ ϊʔޚϊʔυ͕ա൒਺Ͱ͋Δ৔߹͸શͯͷ੍ޚ
υͰ γ(t) = 0 ͱઃఆ͠ɺRn(t) ͕େ͖͍ʢ0.5 ≤ Rn(t) ≤ 1ʣ
ϊʔυ͕ա൒਺Ͱ͋Δ৔߹͸શͯͷ੍ޚϊʔυͰ γ(t) = 1 ͱ

ઃఆ͢Δɻ
खॱ 1ͷ Un(t)ɺखॱ 2ͷ ω Λ༻͍ɺEffective Leadership

ModelʹΑͬͯपғͷ৴པ౓Λྀͯ͠ߟɺ֎෦ίϯτϩʔϥʹ
ର͢Δ৴པ౓Λ൑அ͢Δɻ

Rn(t) = (1 − ω)

{
1

|Nb(n)|
∑

k∈Nb(n)

Rk(t)

}
+ ωUn(t) (8)

ࣜ (8)ӈลͷୈ 1߲͸ Effective Leadership ModelͰͷपғͷ
ΛऔΔ߲ۉମͷҐஔͷฏݸ (ࣜ (5) ʹ͓͚Δ ci(t)) ʹ૬౰͠ɺ
ຊख๏Ͱ͸ Effective Leadership Model ʹ͓͚Δݸମ i ͷҐ
ஔ ci(t)Λϊʔυ nͷ৴པ౓ͷ஋ Rn(t)ͱղऍ͠ɺྡ઀ϊʔυ
k (k ∈ Nb(n))ͷ৴པ౓ Rk(t)ͷฏۉͱͯ͠༩͑ͨɻNb(n)͸
ϊʔυ nͷྡ઀ϊʔυू߹Λද͢ɻωUn(t)ͷ߲͸ɺEffective
Leadership Modelʹ͓͍ͯ໨ඪͱ͢Δਐ޲ํߦ gi Λྀ͢ߟΔ
߲ʹ૬౰͠ɺຊख๏Ͱ͸ɺϊʔυ nͷ؍ଌ৘ใʹࢉܭ͍ͯͮج
͞ΕΔɻ

4. γϛϡϨʔγϣϯධՁ

ఏҊख๏ʹର͠ɺγϛϡϨʔγϣϯʹΑͬͯධՁΛͯͬߦ
͍Δɻ

4. 1 γ φ Ϧ Φ
1ສඵͷγϛϡϨʔγϣϯͷதͰɺҎԼͷΠϕϯτ͕͜ىΔɻ
ʢ 1ʣ γϛϡϨʔγϣϯ։࢝࣌ɺγϯΫϊʔυΛؚΊͯ 64
ͷϊʔυ͕ݸ 350ϝʔτϧ࢛ํͷϑΟʔϧυ্ʹϥϯμϜʹ഑
ஔ͞ΕΔɻγϯΫϊʔυ͸ϑΟʔϧυ্ʹภΒͳ͍Α͏ʹ഑ஔ
͞ΕΔ (ਤ 1)ɻ
ʢ 2ʣ ࠁ࣌ 50ඵͰɺϙςϯγϟϧͷߋ৽͕։࢝͞ΕΔɻͦ
ͷޙɺ50ඵ͝ͱʹϙςϯγϟϧ͕ߋ৽͞Εଓ͚Δɻ
ʢ 3ʣ ࠁ࣌ 1000ඵͰɺηϯαʔϊʔυʹΑΔσʔλύέο
τͷੜ੒ͱૹ৴ɺ͓Αͼ֎෦ίϯτϩʔϥʹΑΔ੍͕ޚ։࢝͞
ΕΔɻγϯΫϊʔυʹରͯ͠ɺ50ඵ͝ͱʹ੍ޚೖྗ͕ߦΘΕΔ
Α͏ʹͳΔɻ
ʢ 4ʣ ࠁ࣌ 1000ඵͰɺશͯͷϊʔυʹ͓͍ͯ֎෦ίϯτϩʔ
ϥʹର͢Δ৴པ౓ͷ൑அ͕։࢝͞ΕΔɻͦͷޙɺ100ඵ͝ͱʹ
৴པ౓͕ߋ৽͞Εଓ͚Δɻ
ʢ 5ʣ ࠁ࣌ 5000ඵͰɺϊʔυނো͕͜ىΔɻނোޙͷϊʔ
υ͸ɺྡ઀ϊʔυؒͷ௨৴ͷૄ௨֬ೝʹ༻͍Δ IDύέοτ͓
Αͼσʔλύέοτͷૹड৴ΛҰ੾ߦΘͣɺϙςϯγϟϧ΍৴
པ౓ͷߋ৽΋ߦΘͳ͍ɻ
ਤ 1 ͸γϛϡϨʔγϣϯ࣌ʹ༻͍ͨτϙϩδʔΛද͍ͯ͠

Δɻ֤ϊʔυͷ௨৴ൣғ͸ 100 ϝʔτϧͱ͓ͯ͠Γɺ64 ͷݸ
ϊʔυ͕ϥϯμϜʹ഑ஔ͞Εͨޙɺڑ཭ 100ϝʔτϧҎ಺ʹ͋
ΔϊʔυͱϦϯΫ͕ܗ੒͞ΕΔɻਤ 1Ͱ੺ؙ͍Ͱද͞ݱΕ͍ͯ
Δϊʔυ͕ 4ͭͷγϯΫϊʔυͰ͋ΓɺͦΕҎ֎ͷখ͞ͳ͍ࠇ
఺͸ ނͷηϯαʔϊʔυΛද͍ͯ͠Δɻ5000ඵͷ࣌఺Ͱݸ60
ো͢Δϊʔυ͸ɺਤ 1Ͱ੨͍࢛֯ܗͷ఺Ͱද͞ݱΕ͍ͯΔ 4ͭ
ͷϊʔυͰ͋ΔɻϊʔυͷҐஔ͸੩తͰ͋Γɺಈ࡞தʹҠಈ͸
োҎ֎ͷཁҼʹΑͬͯτϙϩδʔ͸มԽ͠ނΒͳ͍ͨΊɺ͜ى
ͳ͍ɻ

4. 2 ৘ใͷෆ࣮֬ੑ
ຊख๏ͷಛ௕ͱͯ͠ɺଞΑΓଟ͘ͷ৘ใΛ࣋ͭϦʔμʔ͕ଞ

ΛݗҾ͢Δ Effective Leadership Model ΛԠ༻͢Δ͜ͱʹΑ
Γɺ৘ใͷෆ࣮֬ੑʹର͢Δ͞ڧΛඋ͍͑ͯΔ఺͕͛ڍΒΕΔɻ
ຊγϛϡϨʔγϣϯͰ͸ɺจݙ [3]Ͱྀ͞ߟΕ͍ͯΔ 3छྨͷ৘
ใͷෆ࣮֬ੑʢಈతɺෆ׬શɺᐆດʣΛҎԼͷΑ͏ʹղऍ͢Δɻ

• ಈత: ଌ৘ใʢपғͷ৴པ౓؍োʹؔ͢Δނ Rn(t)ͷ஋ʣ
͕࣌ؒมಈ͢Δ͜ͱɻ
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ਤ 1 ωοτϫʔΫτϙϩδʔ

ύϥϝʔλ ઃఆ஋
ϊʔυ਺ 64 ݸ

γϯΫϊʔυ਺ 4 ݸ
ϙςϯγϟϧߋ৽ස౓ 50 ඵ

֎෦ίϯτϩʔϥʹର͢Δ৴པ౓ Rn(t) ͷߋ৽ස౓ 100 ඵ
Ϧʔμʔͱͳͬͨࡍͷϊʔυͷ ω 0.9

ϑΥϩϫʔͱͯ͠ৼΔ෣͏ϊʔυͷ ω 0.1
ද 1 ֤ύϥϝʔλͷγϛϡϨʔγϣϯʹ͓͚Δઃఆ஋

• ෆ׬શ: োʹؔ͢Δ৘ใΛ͘͝पғͷϊʔυ͔Β͔͠ނ
௚઀తʹ͸؍ଌͰ͖ͳ͍͜ͱɻ

• ᐆດ: पғ͔Βಘͨނোʹؔ͢Δ؍ଌ৘ใ͕ඞͣ͠΋ਖ਼
͘͠ͳ͍͜ͱɻ
৘ใͷಈతɺෆ׬શͳෆ࣮֬ੑ͸ɺ௨৴ൣғ͕ݶΒΕͨແઢ
ηϯαʔωοτϫʔΫͷڥ؀ʹ͓͍ͯมಈ͢Δ Rn(t)ͷ஋Λप
ғͱަ͢׵Δͱ͍͏఺Ͱɺ͢Ͱʹඋ͑ΒΕ͍ͯΔ΋ͷͱղऍͰ
͖ΔɻҰํͰɺ৘ใͷᐆດੑʹؔͯ͠͸ɺωοτϫʔΫ্ͷҰ
෦ͷϊʔυͷނোݕ஌ʹରͯ͠ޡΓ͕͜ىΔঢ়گΛ࡞Γग़͢͜
ͱʹΑͬͯௐࠪ͢Δɻ۩ମతʹ͸ɺϊʔυނো͸͍ͯͬ͜ىͳ
͍͕௨৴ͷૄ௨͕ͨ·ͨ·֬ೝͰ͖ͣɺपғʹਖ਼ৗͳϊʔυ͠
͔ͳ͍ͷʹނͯͬޡোΛݕ஌͢ΔৼΔ෣͍Λ͢ΔϊʔυΛɺނ
োϊʔυͱ͸ผʹઃఆ͢Δɻ͜ΕΒͷͨͬޡ൑அΛ͏ߦϊʔυ
ͷྡ઀ϊʔυ͸ɺ૬खϊʔυͷपғʹނো͕͋Δͷ͔Ͳ͏͔Λ
஌Δ͢΂͕ͳ͘ɺଞͷϊʔυ͔Βಘͨ৘ใͱͨͬޡ൑அΛ͏ߦ
ϊʔυ͔Βಘͨ৘ใΛಉ͡Α͏ʹѻΘͳ͚Ε͹ͳΒͳ͍ɻ

4. 3 ධ Ձ ݁ Ռ
ਤ 1ͷτϙϩδʔʹ͓͍ͯɺނোݕ஌ʹؔͯͨͬ͠ޡ൑அΛ
ϊʔυΛͦΕͧΕҎԼͷਤ͏ߦ 2ͷ྘ͷ͹ͭҹʢ6ݸʣ,ਤ 3ͷ
ΦϨϯδ৭ͷ͹ͭҹʢ12ݸʣͷҐஔʹઃఆͨ͠ɻ͜ΕΒͷϊʔ
υ͸ɺγϛϡϨʔγϣϯͷ։࢝࣌఺͔Βɺ࣮ࡍʹ͸ϊʔυނো
͸ੜ͍ͯ͡ͳ͍৔߹Ͱ΋ɺྡ઀ϊʔυͷނো͕͍ͯͬ͜ىΔͨ
Ί৴པ౓ Rn(t)Λ௿͘ઃఆ͢΂͖ͩͱϦʔμʔϊʔυͱͳͬͯ
ओு͠ଓ͚Δɻ
Βͣɺ৘ใ͕ෆ࣮֬Ͱͳ͜ىΓ͕ޡʹ஌ʹؔͯ͠൑அݕোނ
͍৔߹ͷ֎෦ίϯτϩʔϥʹର͢Δ৴པ౓ Rn(t)ͷ࣌ؒมಈ͸
ਤ 4 ͷΑ͏ʹͳΔɻ5000 ඵͰނো͕ͨͬ͜ىஈ֊͔Β Rn(t)
ͷ஋͸ݮগ࢝͠Ίɺ6000 ඵʹͳΔલʹ͸΋͏શͯͷϊʔυͰ
0.5ΛԼճ͍ͬͯΔɻ੍ޚೖྗ߲ͷॏΈΛ࠷ऴతʹܾఆ͢Δγ
ϯΫϊʔυͷ৴པ౓ Rn(t)ͷ஋ʢਤ 4ͷ੺ઢʣ΋ 0.5ΛԼճͬ

ਤ 2 ϊʔυ͕͏ߦ൑அΛͨͬޡ 6 ߹Δ৔͢ࡏଘݸ

ਤ 3 ϊʔυ͕͏ߦ൑அΛͨͬޡ 12 ߹Δ৔͢ࡏଘݸ

͍ͯΔͨΊɺૣ͍ஈ֊ͰނোʹΑͬͯ͜ىΔద੾Ͱͳ੍͍ޚͷ
ӨڹΛःஅ͢Δͱ͍͏൑அ͕Ͱ͖Δ͜ͱ͕෼͔Δɻ

ਤ 4 ৴པ౓ Rn(t) ͷ࣌ؒมಈʢ৘ใ͕ෆ࣮֬Ͱͳ͍৔߹ʣ

ਤ 5 ͸ɺਤ 2 Ͱࣔ͞ΕΔ 6 ͯؔ͠ʹ஌ݕোނͷϊʔυ͕ݸ
͖ͯىো͕ނ͸ϊʔυʹࡍ৔߹ɺͭ·Γ࣮ͨͬߦ൑அΛͨͬޡ
͍ͳ͍৔߹΋৴པ౓ Rn(t)Λ௿Լͤ͞ΔΑ͏पғΛݗҾ͢ΔΑ
͏ʹৼΔ෣͏Ϧʔμʔϊʔυ͕ ɺ৴པ౓͠ࡏଘݸ6 Rn(t)ͷ৘
ใʹᐆດͳෆ࣮֬ੑؚ͕·ΕΔ৔߹ͷ৴པ౓ Rn(t)ͷ࣌ؒมಈ
Λද͍ͯ͠Δɻނোݕ஌ʹؔͯͨͬ͠ޡ൑அΛ͏ߦϊʔυ͸ɺ
γϛϡϨʔγϣϯͷ։࢝࣌఺͔Βऴྃ࣌఺·ͰނোΛݕ஌͠ଓ
͚ɺͨͬޡ৘ใΛओு͢ΔϦʔμʔϊʔυͱͯ͠ৼΔ෣͏ɻͦ
ͷͨΊɺਤ 4ͷ৔߹ͱ͸ҧ͍ɺ࣮ނʹࡍো͕͜ىΔ 5000ඵΑ
Γ΋લͷஈ֊͔Β৴པ౓͕Լ͕Γ࢝ΊΔɻ͔͠͠ɺͨͬޡ৘ใ
Λओு͢ΔϦʔμʔϊʔυͷ਺͕ɺ࣮ނʹࡍো͕ൃੜͨ͠৔߹
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ʹൺ΂ͯগͳ͘ɺ৴པ౓ Rn(t)Λ௿Լͤ͞Δํ޲΁ݗҾ͢Δྗ
͕ऑ͍ͨΊɺγϯΫϊʔυͷ৴པ౓ Rn(t)͸ 5000ඵΑΓલͷ
ஈ֊Ͱ 0.5ΛԼճ͍ͬͯͳ͍ɻ

ਤ 5 6 ৔߹ͷ৴པ౓͏ߦ൑அΛͨͬޡͷϊʔυ͕ݸ Rn(t) ͷมಈ

Ұํɺਤ 6͸ɺਤ 3Ͱࣔ͞ΕΔ ʹ஌ݕোނͷϊʔυ͕ݸ12
৔߹ͷ৴པ౓͏ߦ൑அΛͨͬޡͯؔ͠ Rn(t)ͷ࣌ؒมಈͰ͋Δ
͕ɺਤ 5ͷ৔߹ΑΓ΋࣮ނʹࡍো͕͜ىΔ 5000ඵ·Ͱͷؒͷ
৴པ౓ͷ௿Լ͕େ͖͘ɺ1ݸͷγϯΫϊʔυͰ͸ 0.5ΛԼճͬ
͍ͯΔɻ͜Ε͸ɺηϯαʔϊʔυ ৘ใͨͬޡରͯ͠ɺʹݸ60
Λओு͢ΔϦʔμʔϊʔυͷׂ߹͕ 10%͔Β 20% ʹ૿Ճ͠ɺ
৴པ౓Λ௿Լͤ͞Δํ޲΁ݗҾ͢Δྗ͕ڧ·ͬͨͨΊͰ͋Δɻ
Effective Leadership ModelΛఏҊ͍ͯ͠Δจݙ [3]Ͱ΋ 20%
ఔ౓ͷ਺ͷϦʔμʔݸମͰे෼܈ΕΛݗҾ͢Δ͜ͱ͕Ͱ͖Δͱ
͓ͯ͠ΓɺࠓճͷγϛϡϨʔγϣϯͰಉ༷ͷ݁ՌΛಘͨͱݴ
͑Δɻ
Ճ͑ͯɺຊධՁͰ͸ɺEffective Leadership Modelͷʰਖ਼͠
͍৘ใΛ࣋ͭϦʔμʔ͕ݗҾ͢Δ͜ͱʹΑΓɺҰ؏ͨ͠ద੾ͳ
ಈબ୒͕Ͱ͖Δʱͱ͍͏ಛ௕ΛऔΓೖΕΔ͜ͱ͕Ͱ͖ͨͷߦ
͔ධՁ͢ΔͨΊɺશͯͷϊʔυͰ৘ใͷॏΈʹ͕ࠩͳ͘ɺϦʔ
μʔϊʔυ͕ଘ͠ࡏͳ͍ঢ়ଶʢω = 0.5ʣʹ͍ͭͯ΋ௐࠪͨ͠
ʢਤ 7ʣɻ͜Ε·ͰͷγϛϡϨʔγϣϯͱಉ༷ʹɺ5000 ඵͰ࣮
ϊʔυ͸γϛϡ͏ߦ൑அΛͨͬޡো͕ൃੜ͢Δ΋ͷͷɺނʹࡍ
Ϩʔγϣϯͷ։࢝࣌఺͔Βऴྃ࣌఺·Ͱͣͬͱͨͬޡ৘ใΛओ
ு͠ଓ͚Δɻ͔͠͠ɺࣗ਎ͷ৘ใΛ͘ڧओு͢ΔϦʔμʔϊʔ
υ͕͓Βͣɺશͯͷϊʔυ͕౳͍͠͞ڧͰ৘ใΛओு͢Δঢ়گ
Ͱ͸ɺނোݕ஌ʹؔͯͨͬ͠ޡ൑அΛ͏ߦϊʔυͷӨ͕ڹখ͞
͘ͳΓɺಉ࣌ʹ࣮ނʹࡍোͨ͜͠ͱΛݕ஌ͨ͠ਖ਼͍͠৘ใΛओ
ு͢ΔϊʔυͷӨڹ΋খ͘͞ͳ͍ͬͯΔ͜ͱ͕෼͔Δɻ·ͨɺ
஌ͨ͠ϊʔυ͔Βԕ͍ʢϗοϓ਺͕ଟ͍ʣϊʔݕোΛނʹࡍ࣮
υͷ৴པ౓ Rn(t)͕Լ͕Γʹ͘͘ͳΓɺશମͱͯ͠Ұ؏ͨ͠ߦ
ಈબ୒͕Ͱ͖ͳ͘ͳ͍ͬͯΔɻ

5. ݁ ࿦

ຊߘͰ͸ɺ֎෦ίϯτϩʔϥΛಋೖͨ͠ϙςϯγϟϧϧʔ
ςΟϯάΛର৅ͱͯ͠ɺੜ෺ͷ܈Εʹ͓͚Δूஂతߦಈબ୒ͷ
োͳނ૊ΈΛԠ༻͢Δ͜ͱʹΑΓɺωοτϫʔΫ্ͷϊʔυ࢓
ͲͷҟৗΛݪҼͱͯ͠ੜ͡Δ੍ޡޚΓʹରॲ͢Δख๏ΛఏҊɺ
ධՁͨ͠ɻఏҊख๏Ͱ͸ɺ֤ϊʔυ͕ࣗ਎ͷ࣋ͪ͏Δ৘ใΛ༻
͍ͯ֎෦ίϯτϩʔϥʹର͢Δ৴པ౓Λ൑அ͠ɺ͞Βʹࣗ਎͕
ଞΑΓਖ਼͍͠৘ใΛ͍࣋ͬͯΔ৔߹͸Ϧʔμʔͱͯ͠ৼΔ෣͏
΂͖Ͱ͋Δͱࣗ཯తʹ൑அ͠ɺߦಈΛมԽͤ͞ΔɻγϛϡϨʔ
γϣϯධՁͷ݁Ռ͔ΒɺϊʔυނোʹΑͬͯ֎෦ίϯτϩʔϥ
͔Βద੾Ͱͳ੍͍ޚೖྗ͕ߦΘΕ͏Δ৔߹ʹɺద੾ʹ৴པ౓Λ
Լ͛ɺద੾Ͱͳ੍͍ޚೖྗͷӨڹΛःஅ͢Δ͜ͱ͕Ͱ͖Δ͜
ͱΛࣔͨ͠ɻ·ͨɺҰ෦ͷϊʔυ͕ϊʔυނোͷݕ஌ʹؔͯ͠

ਤ 6 12 ৔߹ͷ৴པ౓͏ߦ൑அΛͨͬޡͷϊʔυ͕ݸ Rn(t) ͷมಈ

ਤ 7 6 ৔߹ͷ৴པ౓͏ߦ൑அΛͨͬޡͷϊʔυ͕ݸ Rn(t) ͷมಈ
ʢϦʔμʔͳ͠ʣ

Ͱگɺ৴པ౓ʹؔ͢Δ৘ใ͕ෆ࣮֬ͱͳΔঢ়͍ߦ൑அΛͨͬޡ
΋ɺ10%ఔ౓ͷϊʔυͷޡΓͰ͋Ε͹ڐ༰ՄೳͰ͋Δ͜ͱΛࣔ
ͨ͠ɻՃ͑ͯɺࣗ਎ͷ࣋ͭ৘ใΛ͘ڧओு͢ΔϦʔμʔϊʔυ
͕ଘ͢ࡏΔ͜ͱʹΑͬͯɺωοτϫʔΫશମͱͯ͠Ұ؏ͨ͠൑
அ͕ՄೳͱͳΔ͜ͱΛ֬ೝͨ͠ɻ
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