
ຊͷਓݮޱগԼʹ͓͚ΔಓݝҠಈܥේʹΑΔ

λΠϓผ࠶ੜ࢈ͷղੳ

ਓߏޱڀݚ෦ɹେઘྮ

ཁࢫ

ਓޱΛਓͷͷμΠφϛΫεͱͨ͑ߟ߹ɼͦΕΛߏ͢Δཁૉ୯७Ͱ͋Δɽྸɼ

ग़ੜɼࢮɼͦͯ͠ҬؒͷҠಈͰ͋Δɽࣾձతഎܠผͱͯ͠ɼগྸߴࢠԽग़ੜ͕ݮ

Γɼࢮ݁ͨͬݮՌͱ͑ߟΔ߹ɼݱͷਓݮޱগʹӨڹΛٴ΅͍ͯ͠Δྸผͷग़

ੜɼࢮɼҠಈͷߦಈΛఆྔతʹධՁͰ͖Εɼਫ਼ີͳੳྸੈʹ߹Θͤͨࡦ

ཱҊ͕ग़དྷΔͩΖ͏ɽɹ͜͏ͨ͠ఆྔධՁΛ͑ߟΔͷʹ͋ͨͬͯɼຊڀݚͰҰൠԽϨε

Ϧʔྻߦͷجຊ࠶ੜ࢈ʹ͋ͨΔ type reproduction number(TRN)ͷղੳʹযΛͯ

Δɽ͜ͷΛ͢ࢉܭΔ͜ͱʹΑΓҬຖͷকདྷͷਓݮޱগͷࠩΛΔ͜ͱ͕Ͱ͖Δɽ

͡Ίʹ

ຊͷਓݮޱগ͕࢝·͔ͬͯΒ 10 ͕ܦͱ͏ͱ͍ͯ͠Δɽ͜Ε 50 ۙ͘ʹٴͿਓ

ಛघܭ߹ؒظਫ४ஔޱҼͰ͋ΔɽਓݪԽ͕ࢠਫ४ΛԼճΔग़ੜɼ͍ΘΏΔগஔޱ

ग़ੜʹ͓͍ͯਓޱͷ૿ݮͷΛܾΊΔᮢͱͯ͠༻͍ΒΕ͖ͯͨɽ·ͨɼΑΓચ࿅͞

Εͨࢦඪͱͯ͠جຊ࠶ੜ࢈ʢ·ͨ७࠶ੜ࢈ʣ͕͋Δɽਓޱஔਫ४͕Ұਓͷঁੑͷ

جͷʹର͢ΔͰ͋ΔɽࣇΉঁ࢈Ұਓͷঁੑ͕ऀޙͷʹର͢Δʹରͯ͠ɼࢠΉ࢈

ຊ࠶ੜ࢈ਓޱਪܭͳͲʹΘΕΔϨεϦʔྻߦͳͲͷجຊతͳཧϞσϧ͔Βಋ͔Ε

ΔͷͰɼཧڀݚʹ͓͍ͯͪ͜Βͷํ͕ѻ͍͍҆ɽ·ͨɼਓޱஔਫ४உੑͷࢮͳ

ͲͷมԽͷӨڹΛड͚ΔͨΊɼʹΑͬͯ 2Ҏ্ͷͰมಈ͢ΔɽҰํɼجຊ࠶ੜ࢈ʹ

͓͚Δᮢৗʹ 1 Ͱ͋Γมಈ͠ͳ͍ͱ͍͏ͷ͜ͷࢦඪͷѻ͍͍҆Ͱ͋Δɽ࠷৽ͷ

2021ਓޱ౷ࢿܭྉूʹΑΔͱ 2019ͷجຊ࠶ੜ࢈ 0.66Ͱ͋ΓɼਓݮޱগҾ͖

ଓ͖ଓ͘ͷͱ͑ߟΒΕ͍ͯΔɽ

ΕݟͷͰ͋Δ͕ɼҰํͰग़ੜʹҬ͕ࠩ͋Γɼ֤ҬͰۉฏࠃશ࢈ੜ࠶ຊج

શࠃͱͷʹ͕ࠩੜ·ΕΔͣͰ͋ΔɽগࢠԽͷΛଅਐ͢ΔཁҼ୯७ʹग़ੜͷԼ

͚ͩͰͳ͘ࢢ෦ͳͲͷग़ੜྗͷ͍ҬͷਓޱҠಈͳͲ͑ߟΒΕΔɽਓޱಈଶͷج

ຊग़ੜɼࢮɼͦͯ͠ҠಈʹΑͬͯߏ͞ΕΔ͔ΒͰ͋Δɽجຊ࠶ੜ࢈ʹ͜ͷҠಈ

ͷޮՌͱ͍͏ͷ͕ө͞Ε͍ͯͳ͍ɽ͘͠ɼཅʹݱΕ͍ͯͳ͍ɽྫ͑ɼग़ੜͷ

Ҭ͕͋ͬͨͱͯ͠ɼͦ͜ͷҬग़ऀͷຆͲ͕ͦͷҬʹཹ·Δ߹ɼͦͷҬͷ͍ߴ

ਓޱ૿Ճ͢ΔࣄʹͳΔɽ
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͔͠͠ɼग़ੜͷ͍͕͋ࢢΓͦ͜ʹਓྲྀ͕ޱΕ͍ͯ͘ͷͰ͋Εɼ݁ہग़ੜͷߴ

͍ҬͦͷޮՌ͕͔͖ফ͞Εͯ͠·͏ͩΖ͏ɽ͜͏ͨ͠ޮՌࢦྀͨ͠ߟඪ͕͋Εɼ

ΑΓਓݮޱগͷཧղʹݙߩग़དྷΔ্ʹҬࡦͷཱҊʹཱͭͣͰ͋Δɽ

ͭ·ΓɼҬੑΛجྀͨ͠ߟຊ࠶ੜ࢈ʹΘΔࢦඪ͕ඞཁͱͳΔɽ͜ΕΛతͱ͠

ͯਓֶޱʹಋೖ͞Εͨͷ͕λΠϓผ࠶ੜ࢈: type reproduction number (TRN)Ͱ͋Δ

[Inaba, 2009]ɽTRN͋ΔҬग़ͷঁੑ͕ಉҬʹશͯͷੈʹ͓͍ͯ࠷ॳʹݱΕΔ

ঁੑͷࢠଙʢ·ͨઌʣͷظ૯Ͱ͋Δɽ͜Ε͚ͩͰेʹཧղ͢Δͷ͔͠

͠Εͳ͍ɽTRNجຊ࠶ੜ࢈ͱൺΔͱෳࡶͳ֓೦Ͱ͋Δ্ɺҰൠԽϨεϦʔྻߦʹ

͍ͭͯ৮Εͳ͚ΕɼԿ͜ނͷࢦඪ͕ҬಛੑΛऔΓೖΕͨجຊ࠶ੜ࢈ʹΘΔࢦඪͱ

ͳΔͷ͔͔Βͳ͍Ͱ͋Ζ͏ɽͦ͜ͰɼຊߘͰ·ͣ TRNͷಋೖͱҰൠԽϨεϦʔྻߦ

ʹ͍ͭͯղઆ͢Δ͜ͱ͔Β࢝ΊΔɽ

ҰൠԽϨεϦʔྻߦ

ϨεϦʔྻߦग़ੜͱࢮաఔͷΈͰߏ͞Ε͍ͯΔ͕࣮ࡍͷਓޱಈଶ͜ΕʹҠಈ

ՃΘΔɽຊߘͰดਓޱΛԾఆ͠ࠃҠಈΛ೦಄ʹҰൠԽϨεϦʔྻߦΛߏ͢Δɽn

Δͱ͠Α͏ɽ͋Δ͕͋ࠃΒͳΔ͔ݝ j Β͔ݝ i ʹݝ a ͷঁੑ͕Ҡಈ͢Δׂ߹Λࡀ kij (a)

ͱ͢Δͱɼ୯Ґؒ࣌ t+ 1ʹ iݝʹΔ a+ ޱͷঁੑਓࡀ1 Pt+1 (a+ 1, i)

Pt+1 (a, i) =
n∑

j=1

kij (a)Pt (a, j) , (1)

ͱදͤΔɽ͜ͷͱ͖ɼ୯Ґؒ࣌Ͱ͜ىΔࢮྀ͢ߟΔͱ

∑

i

kij (a) ≤ 1.

ͱͳΔɽ·ͨ aࡀͷ j Ήঁੑ͕ॅʹݝ iݝͷ୯Ґޙؒ࣌ͷग़ੜΛmij (a)ͱ͢Δͱ୯

Ґޙؒ࣌ͷ ͷࣇঁࡀ0 iݝͷਓޱ

Pt+1 (0, i) =
ω∑

a=0

n∑

j=1

mij (a)Pt (a, j) , (2)

ͱද͞ΕΔɽ͜͜Ͱ ω ݶքྸͱ͢Δɽ͜͜ͰɼPt (a, j) Λ࣍ͷ༷ʹϕΫτϧඪهʹ

͢ɽ

pt :=





pt(0)
...

pt(a)
...

pt(ω)




, pt(a) := (Pt(a, j))1≤j≤n . (3)

͢Δͱɼࣜ (1)ͱࣜ (2)ҎԼͷྻߦϞσϧʹม͞ΕΔɽ

pt+1 = Lpt. (4)
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͜͜ͰɼLҎԼͰ༩͑ΒΕΔɽ

L :=





M0 · · · Ma · · · Mω

K0 O · · · · · · O
O K1 O · · · O
... O

. . .
. . .

...
O · · · O Kω−1 O




, (5)

·ͨɼ͜ͷྻߦΛߏ͢ΔখྻߦҎԼͰ༩͑ΒΕΔɿ

Ma := (mij(a))1≤i,j≤n, Ka := (kij(a))1≤i,j≤n , O : n× n− 0 .ྻߦ (6)

͜ͷͱ͖ɼྻߦ L ͷࣄΛҰൠԽϨεϦʔྻߦ Generalized Leslie’s Matrix ͱݺͿ

[Inaba, 1986]ɽ

ಛੑํఔࣜͱੈ࣍ྻߦ

લग़ͷจݙ [Inaba, 1986]ʹ͓͍ͯ͜ͷϞσϧͷجຊతͳղੳ͕ͳ͞Ε͍ͯΔɽͦΕʹ

͍ͭͯɼຊߘͷൣғΛҳͯ͠͠·͏ͷͰɼTRN ͱີʹؔΘΔ෦Λղઆ͍ͨ͠ɽ

ҰൠԽϨεϦʔྻߦϨεϦʔྻߦͱҟͳΓ Euler-Lotka ͷެࣜΑ͏ͳग़ੜͱࢮ͔Β

ਓ૿ޱՃಋ͘୯७ͳํఔࣜͳ͍ɽҰํɺͦΕʹΘΔಛੑํఔࣜ࣍ͷ༷ʹ༩͑Β

ΕΔɽ
det (I−Ψ (λ)) = 0 (7)

͜͜ͰɼI n× n ୯ҐྻߦɼΨ (λ)ɼҎԼͰ༩͑ΒΕΔɿ

Ψ(λ) := (ψij(λ))1≤i,j≤n , (8)

ψij(λ) :=
ω∑

a=0

n∑

"=1

K(0, j → a, $)mi"(a)λ
−a−1. (9)

͞Βʹɼ

K(s, j → a, i) :=






n∑

j1=1

...
ja−s−1=1

kij1(a− 1)kj1j2(a− 2) · · · kja−s−1j(s) s < a− 1

δij s = a− 1

. (10)

͜ͷྻߦ Ψ (λ) ͕ҰൠԽϨεϦʔྻߦͷ༷ʑͳੑ࣭Λแ͍ͯ͠Δɽ͜ͷྻߦΛߏ͢

Δ ψij(λ) j ग़ͷঁੑͷݝ iݝʹର͢Δ ͳ͢͜ͱ͕ग़དྷΔɽͳͥͳΒɼݟൟ৩Ձͱࡀ0

ؔ K j ࿏ΛશؚͯΜͰ͓Γɼͦ͜ʹੜଘؚ·ΕΔͷͰܦग़ͷঁੑͷҠಈݝ

͜ΕҬผੜͷҙຯ߹͍ซͤͭ࣋ɽग़ੜ mͱੜͷੵΛ࠷େݻ༗Ͱྸ

ຖʹׂΓҾ͍ͨ߹͕ܭൟ৩ՁͷఆٛͰ͋Δ͔Βɽ͜Ε·ͨൟ৩Ձͱݟͳ͢͜ͱ͕ग़དྷΔ

ͩΖ͏ɽͦͯ͜ λ = 1Λೖͨ͠ ψij((1)Λ͑ߟΑ͏ɽ͜Εɼj ग़ͷҰਓͷঁੑ͕ݝ

Ұੜ֔ʹ i࢈ʹݝΉঁࣇͷظͱͯ͠ղऍͰ͖Δɽͭ·Γ͜ΕΛʹྻߦͭ࣋Ψ (1)

શੈͷ৽ੜ͔ࣇΒੈ࣍ͷ֤ಓݝͷ৽ੜࣇΛੜ͢Δ͕ࣄग़དྷΔɽ
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͜ͷྻߦΛੈ࣍ྻߦ Next Generation Matrix ͱݺͿ [Inaba, 2017]ɽ[Inaba, 2009]

ʹΑΕɼੈ࣍ྻߦΨ (1)ͷεϖΫτϧܘ Λ(Ψ (1))جຊ࠶ੜ࢈ͱఆٛͰ͖Δࣄ

͕ࣔ͞Ε͍ͯΔɽͭ·ΓɼΛ(Ψ (1)) > 1Ͱ͋ΕɼҰൠԽϨεϦʔྻߦͷ࠷େݻ༗ 1

Λ͑ΔɽΛ(Ψ (1)) ≤ 1Ͱ͋Εɼ1ҎԼͱͳΔɽ

λΠϓผ࠶ੜ࢈

ඪͷҰͭͰ͋Δɽ͜ͷࢦಈଶΛௐΔ্Ͱɼॏཁͳޱਓ࢈ੜ࠶ຢ७࢈ੜ࠶ຊج

ΒͣӸֶͷ্Ͱಉ༷ͳׂΛՌ͖ͨͯͨ͠ɽҰਓͷঁੑ͕ੜ֔·ཹʹֶ͚ͩޱඪਓࢦ

͢Δ·ͰʹԿਓͷࢮΔ͍࣏͋છऀ͕ײඪͱಉ༷ɺҰਓͷࢦͷΛද͢͜ͷࣇΉঁ࢈

ίϩφΟܕҖΛৼΔ͍ͬͯΔ৽ࠓࡢΘΕΔɽΔͷ͔ͱ͍͏จ຺Ͱ͢࢈ੜ࠶છऀΛײ

ϧεײછͷχϡʔεͳͲͰऔΓ্͛ΒΕ͍ͯΔࢦඪͷҰͭͰ͋Δɽ

[Heesterbeek and Roberts, 2007]͜͏ͨ͠ײછʹର͢ΔશମతͳࢦඪͰͳ͘ɼײ

છऀͷλΠϓ͕͋Δ߹ʹݸʑͷλΠϓຖʹ࠶ੜ࢈ʹؔ͢Δࢦඪ͕ͳ͍͔ͱௐͨɽͦ͠

ͯɼײછऀຖͷ࠶ੜ࢈Λද͢ࢦඪͱͯ͠ “λΠϓผ࠶ੜ࢈ (TRN: Type Reproduction

Number)”Λಋೖͨ͠ɽ͜ͷ֓೦Λਓࠐͪ࣋ʹֶޱΜͩͷ͕ [Inaba, 2009]Ͱ͋Δɽ

͜͜Ͱ [Inaba, 2009]ʹ฿͍ɼࢢํϞσϧΛྫʹͱΓɼҰൠతͳఆٛΛհ͢Δɽ

n Ҭ͋Δ࣏ࣗମͷɼࢢ෦ͱ͞ΕΔҬ͕ κ ෦Λࢢఆ͞Ε͍ͯΔͱ͢Δɽࢦ͚ͩ

1, ํ෦Λ 2ͱఆٛͦ͠ΕͧΕͷҬͷભҠ͢Δੈ࣍ྻߦ Ψ (1)Λฒସ͑ͨྻߦ

Λ Φͱ͢Δɽ

Φ :=

[
Q11 Q12

Q21 Q22

]
. (11)

Qk" Ҭ $͔ΒҬ k ͷਪҠখྻߦΛද͢ɽ Q11  κ× κྻߦɼQ22  (n− κ)×
(n− κ)ྻߦɼQ21  (n− κ)× κྻߦɼͦͯ͠Q12  κ× (n− κ)ྻߦΛͦΕͧΕද͢ɽ

·ͣɼࢢ෦ΛλʔήοτҬͱͨ͠ TRN Λ͑ߟΑ͏ɽ͜͜ͷͱ͖εϖΫτϧܘ

Λ (Q22) < 1 ΛԾఆ͢Δɽ࣍ʹࢢ෦ͷҠಈͷΈΛࣸ૾͢Δྻߦ U Λ࣍Ͱఆٛ͢Δɽ

͢ͳΘͪɼ

U :=

[
I11 O12

O21 O22

]
, (12)

͜ͷͱ͖ I11 ୯Ґྻߦɼ Ok"  ,Λද͠ྻߦ0 ͜ΕΒͷఴ͑ࣈ Qk" ʹͦΕͧΕରԠ

͢Δ. ͞Βʹ࣍Ͱ༩͑ΒΕΔεϖΫτϧܘ Λ(Q) ͕ࢢ෦ͷ TRNͷఆٛΛ༩͑Δɽ

Q := UΦ (I− (I−U)Φ)−1 . (13)

ͷࣜΛల։͢Δͱه্

Q =

[
Q1 Q12 (I−Q22)

−1

O21 O22

]
, (14)

Q1 : = Q11 +Q12 (I−Q22)
−1 Q21, (15)

ͱͳΔɽྻߦͷҰൠΛ༻͍Ε Λ(Q) = Λ(Q1) ͱͳΔ͜ͱ͕ΒΕ͍ͯΔ (ৄ͘͠

[Heesterbeek and Roberts, 2007, Inaba, 2009, Inaba, 2017]).
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ͰɼྻߦQ1 ͷͭ࣋ਓֶޱతҙຯΛͯ͑ߟΈΔɽྻߦٯ (I−Q22)
−1 ࣍ͷڃʹల

։͞ΕΔ.

(I−Q22)
−1 = I+

∞∑

m=1

Qm
22.

͜ͷڃϊΠϚϯڃ ( Neumann series)ͱݺΕɼͦͷऩଋ͕݅ Λ (Q22) < 1Ͱ

͋Δɽ͜ͷڃΛQ1 ͷࣜʹೖ͢Δ͜ͱҎԼΛಘΔɽ

Q1 = Q11 +Q12Q21 +
∞∑

m=1

Q12Q
m
22Q21. (16)

Qm
22 mੈͷؒɼࢢ෦Ҏ֎ͷํҬʹཹ·ΔࢠଙͷظΛ༩͍͑ͯΔͷͰɼQ1

ࢢग़ͷঁੑ͕ɼશͯͷੈΛ௨ͯ͠ॳΊͯࢢग़ͷঁੑΛࢠଙʹظͭ࣋Λ༩

͍͑ͯΔɽͭ·ΓɼTRNͷఆٛͰ͋ΔεϖΫτϧܘ Λ(Q1)Ұਓͷࢢग़ͷঁੑ͕

શͯͷੈΛ௨ͯ͠ॳΊͯࢢग़ͷঁੑΛࢠଙʹػͭ࣋ମਓͱղऍग़དྷΔɽκ = nͱ

͓͚ɼ͜ͷࢦඪલग़ͷجຊ࠶ੜ࢈ͱҰக͢ΔͷͰɼ͜ͷ֓೦ͷҰछͷ֦ுͱଊ͑Δ

ग़དྷΔɽ͕ࣄ

ಓݝผ TRNͱ౷ܭΛ༻͍ͨσʔληοτʹ͍ͭͯ

ΑΓ۩ମతͳղੳʹೖΔҝʹɼTRNΛنఆ͢Δ “λΠϓ”ΛܾΊͳ͚ΕͳΒͳ͍ɽ

Ұൠతͳ TRNεϖΫτϧܘΛతʹ͢ࢉܭΔ͜ͱʹͳΔ͕ɼຊڀݚͰ֤ಓ

ͱͷ͝ݝ TRN ͷղੳΛ͢ࢦɽͭ·Γ, n = 47 ͓Αͼ κ = 1 ͱͯ͑͠ߟΔͷͰ͋Δɽ

κ = 1Ͱ͋ΕɼQ11 εΧϥʔɼQ12, Q21 ͦΕͧΕɼߦϕΫτϧͱྻϕΫτϧͱͳ

Δɽྫ͑ i൪ͷݝΛλʔήοτͱͯ͠ TRN: Ti Λߏ͢Ε Q11 = ψii (1)ͱͳΓɼ

ϕΫτϧ:Qijߦ = (ψij (1))
$
1≤j≤47ɼྻϕΫτϧ Qji = (ψij (1))1≤j≤47 ͱͳΔɽiߦ iྻ

Λআͨ͠ྻߦΨi (1)ͱซͤͯࣜ (16)ʹೖ͠ɼͦΕΛ͢ࢉܭΕ

Ti = ψii (1) +
∞∑

m=1

ψ(m)
ii (1) (17)

ψ(m)
ii (1) : =

∑

j1 %=i

...
jm %=i

ψij1(1)ψj1j2(1)× · · ·× ψjmi(1)

ͱͳͬͯɼ TRNͷΛٻΊΔ͕ࣄग़དྷΔɽຊશͯͷݝͰਓޱஔਫ४ΛԼճͬ

͍ͯΔͷͰɼTRNΛߏ͢ΔແڃݶͷऩଋੑΛؾʹ͢Δඞཁແ͍ɽͭ·Γɼզʑ

Ψྻߦ (1)ͷ͔ΒεϖΫτϧܘΛٻΊΔ͕ࣄग़དྷΔͷͰ͋ΔɽTRN (17)ੈ

Λ͑ͨಓݝҠಈܥේͱݟͳ͢͜ͱ͕ग़དྷΔɽ·ͨɼψij (1)Λߏ͢Δࣜ (10)

Ұਓͷঁੑͷੜ֔ҠಈܥේͷີΛ༩͓͑ͯΓɽҰൠԽϨεϦʔྻߦΛૅجͱ͢Δਓޱಈ

ଶੈΛ͑ͨҠಈͱݸਓͷ྆ํʹ͢ΔඞཁੑΛ͍ࣔࠦͯ͠Δɽ

۩ମతʹຊͷಓݝͷ TRNΛղੳ͢Δʹ͋ͨͬͯɼύϥϝʔλʔΛઃఆ͢Δࣄ

ॏཁͰ͋ΔɽਓޱҠಈͷશࠃௐࠪ૯ল͕ࠃ͏ߦௐࠪ [MIAC, 2015]ʹґଘͤ͟ΔΛ

͑ͳ͍ͷͰɼඞવతʹ ؒ࣌Αͼ୯Ґ͓ڃ֊ࡀ5 5ͷϞσϧΛߏங͠ͳͯ͘ͳΒͳ͍ɽ- 181 -



ຊڀݚͰɼղऍΛ୯७ʹ͢ΔҝɼҠॅ kij (a)Λ Ҡॅ֬ɹ Tij(a) ͱ 5લͷॅډ

ͷ 5ؒͷੜଘ pj(a)(σʔλ [MHLW, 2015])ͱͯ͠ҎԼͷ༷ʹ༩͑Δɿ

kij(a) = Tij(a)× pj(a) i, j = 1, 2, 3, · · · , 47. (18)

·ͨग़ੜmij (a)ɼଞͷಓ͔ݝΒͷ 5Ҏͷग़ੜɾҠಈ͕গͳ͍ͷͱԾఆ͠ɼ

5લͷॅډͷΈ͔Βͷग़ੜΛ࠾༻͢Δ͜ͱʹ͢Δɽͭ·Γ:

mij (a) =

{
mij (a) ≥ 0 i = j

0 i &= j
.

֤ग़ੜɼग़ੜੑൺɼೕࢮࣇ [pop, 2020] ͱಉࢿྉूͷաڈͷͷΛ༷ͨ͠ɽ

۩ମతͳύϥϝʔλͷߏํ๏ࢴ໘ͷ߹͕͋ΔͷͰɼࡏݱߘ४උதͷʮਓޱݚ

ʯͷಛूΛ͝ཡ͖͍ͨɽڀ

1 ݁Ռ

શͯͷಓݝͷ TRN ʹؔͯ͠ಛू߸ߘ४උதͷߘݪ 2 ॏʹͳͬͯ͠·͏ͨ

ΊɼຊߘͰ࠷͍ͷͱ࠷͍ߴͷΛ͍ͨ͛ڍɽ2015ࠃௐࠪΛϕʔεͱ͢Δ

݁ՌҎԼͷ௨ΓͰ͋Δɽ

શࠃ (࢈ੜ࠶ຊج) : 0.69

౦ژ (࠷) : T13 = 0.34

ԭೄݝ (ߴ࠷) : T47 = 0.63

Ͱ͋ΔɽશࠃͰͨݟ߹Ұਓͷঁੑͷجຊ࠶ੜ࢈ 0.69Ͱ͋Δ͕ɼͦͦͦΕΑΓ

ग़ੜͷ͍ߴԭೄݝʢಉσʔλͷࢉܭͰ૯࠶ੜ࢈ 0.92ʣͰ͢Βجຊ࠶ੜ࢈ͷͦ

ΕΑΓ͍݁Ռͱͳͬͨɽ·ͨɼ౦ژʹ͓͍ͯ૯࠶ੜ࢈ 0.55ΑΓ͍ɽ͜Εɼ

ҠಈʹΑΔग़ؼ࠶ʹؔͯ͠ଛࣦ͕͋ΔͨΊͱ͑ߟΒΕΔɽ

2 ·ͱΊ

λΠϓผ࠶ੜ࢈ؒظσʔλ͔Βɼ1ੈ͚ͩͰͳ͘ɼͦͷ··ଓ͍ͨ߹ͷੈޙࠓ

ͷใશؚͯ·ΕΔͱ͍͏Ͱɼ߹ܭಛघग़ੜجຊ࠶ੜ࢈ͱେ͖͘ҟͳΔɽج

ຊ࠶ੜ࢈͕ 1Λ͍͑ͯΔ߹ɼશͯͷಓݝͷλΠϓผ࠶ੜ࢈͕ 1Λ͑Δ͔ɼ

߹ʹΑͬͯڃ (17)͕ऩଋͤͣ Ti = ∞ͱͳΔ߹͋ΔɽͦΕྫ͑͋ΔҬͷ
ग़ੜ͕ਓޱஔਫ४ΛԼճ͍ͬͯͨͱͯ͠ɼੈΛͨܦҠಈͷ݁Ռɼग़ੜͷ͍ߴ

ҬΛܦ༝ͨ͠ܥේΛࢠͭ࣋ଙʹΑͬͯิΘΕΔ͔ΒͰ͋Δɽ͜ΕٯͷޮՌ͋Δ͜ͱΛ

͍ࣔࠦͯ͠ΔɽຊͷΑ͏ʹਓޱஔਫ४ΛԼճΔͱ͖ɼԭೄݝͷΑ͏ʹग़ੜ͕ݝ͍ߴ

͕͋ͬͨͱͯ͠ʢͦΕ͕ܭ߹ؒظಛघग़ੜ͕ 2  3 ͱ͍ͬͨେ͖ͳͰʣҠಈʹ

Αͬͯग़ੜͷ͍Ҭʹ͋Δׂ߹ͷࢠଙ͕ॅΊɼͦͷҬͷ࣮ࡍͷਓ૿ޱͷݙߩ

গͳ͘ͳΔ͑ݴ͕ࣄΔɽ

- 182 -



ԭೄݝͷঁੑ͕ 0.92ਓͷঁࣇΛ࢈Μͩͱͯͦ͠ͷதͰԭೄݝͷਓ͢ݙߩʹޱΔࢠଙ

ͷ 0.63ਓʢશͯͷੈͰʣ·ͰݮΔͱ͍͏ࣄͰ͋ΔɽগྸߴࢠԽରࡦʹ͓͍ͯҠಈ

ͷ֓೦͕͍͔ʹॏཁͰ͋Δ͔͜ͷ݁Ռ͍ͯͬޠΔɽޙࠓଞͷݝʹؔͯ͠ɼࡏݱ४උ

தͳͷͰಛू߸·Ͱ͓͖͍ͪͨɽ
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