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ͷ܎਺ͷؔ޻ɾཁһ਺ɾظ޻໛ɾن

ఆྔతಋग़

ιϑτ΢ΣΞ։ൃ޻਺ͷੵݟʹ͓͍ͯɼ޻਺͸ཁһ਺ʢਓʣͱظ޻ʢ݄ʣͷੵͰද͞ݱΕΔ͕ɼ࣮ݱʹ͸ਓͱ݄

͸Մ׵ͱ͸͍͑ͳ͍ɽ·ͨɼదਖ਼ظ޻͸։ൃن໛ʹΑܾͬͯఆ͞Εɼن໛ΛҰఆͱ͢Δͱظ޻ɼཁһ਺͸τϨʔυ

ΦϑͱͳΔؔ܎Ͱ͋ΔɽຊߘͰ͸ɼ*1"�4&$ऩूͷϓϩδΣΫτσʔληοτʹ͍ͯͮجɼ޻਺ɼཁһ਺ɼظ޻ɼ

։ൃن໛ͷؔࣜ܎Λಋग़͢Δɽಋग़͞Εͨؔࣜ܎ΑΓɼظ޻ͱཁһ਺͸�ɿ�ͷؔ܎Ͱ͸ͳ͘ɼظ޻Λ൒෼ʹͨ͠৔

߹ɼʢ։ൃن໛͕ҰఆͰ͋ͬͯ΋ʣ໿���ഒͷཁһ਺͕ඞཁͱͳΔέʔε͕͋Δ͜ͱ౳͕Θ͔ͬͨɽ

ιϑτ΢ΣΞ։ൃϓϩδΣΫτʹ͓͍ͯɼεέδϡʔ

ϧ؅ཧ΍ݯࢿͷ഑ஔΛద੾ʹͨ͏ߦΊʹ͸։ൃ޻਺ͷݟ

ੵ͕ॏཁͰ͋Δ[BOEHM1981]ɽ·ͨɼ޻ੵݟ਺ʹ͍ͮج

ͨɼཁһ਺ɼٴͼɼظ޻ͷܾఆ͕ඞཁͰ͋Δɽ͔͠͠ɼ

ͦͷܾఆ͸ඞͣ͠΋༰қͰͳ͍ɽ

Ұൠʹɼʮ޻਺ʹਓ݄ʢ΋͘͠͸ɼਓ࣌ɼਓ೔౳ʣʯͱ

ͯ͠ѻΘΕɼ޻਺͸ɼਓʢཁһ਺ʣͱ݄ʢظ޻ʣͷੵͰ

දΘ͞ΕΔɽ͜ͷ͜ͱ͔Βɼྫ͑͹ɼ20ਓʷ 1ϱ݄ͷ։

ൃͱ10ਓʷ 2ϱ݄ͷ։ൃ͸ಉ͡޻਺ͱͯ͠ѻΘΕΔɽ͠

͔͠ɼݧܦతʹ͸ਓͱ݄͸Մ׵ͱ͸͍͑ͳ͍

[BROOKS1975]ɽԾʹɼ։ൃؒظΛ൒෼ʹॖΊΔͱ1ਓ͋

ͨΓͷੜ͕ੑ࢈Լ͕Γɼ݁Ռͱͯ͠શମͷ޻਺͕૿େ͠ɼ

ཁһ਺Λ2ഒʹͨ͠ͱͯ͠΋଍Γͳ͍ڪΕ͕͋Δɽ·ͨɼ

దਖ਼ظ޻ͱ޻਺ͷؒʹ͸֓Ͷ 3৐ࠜͷ͕ؔ͋܎Δ

[BOEHM1981][JUAS2007]౳ɼ޻਺ɼཁһ਺ɼظ޻ͷؔ܎

͸ෳࡶͰ͋Δɽ·ͨɼ͜ΕΒͷؔ܎͸։ൃن໛ͷӨڹ΋

ड͚Δ[BOEHM1981]ɽ

ຊߘͰ͸ɼIPA/SECʹΑͬͯऩू͞Εͨɼෳ਺ۀاͰ

جʹΕͨιϑτ΢ΣΞ։ൃϓϩδΣΫτͷσʔλ͞ࢪ࣮

1 ͸͡Ίʹ
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͖ͮɼ޻਺ɼཁһ਺ͱɼظ޻ɼ։ൃن໛ͷؔࣜ܎Λಋग़

͠ɼ͜ΕΒͷϓϩδΣΫτಛੑؒͷؔ܎Λఆྔతʹ໌Β

͔ʹ͢ΔɽಘΒΕͨؔࣜ܎͸ɼΤϯλʔϓϥΠζܥιϑ

τ΢ΣΞ։ൃʹ͓͚Δɼ޻਺ɼཁһ਺ɼظ޻Λܾఆ͢Δ

଴͞ΕΔɽ·ͨɼιϑτ΢ΣΞϕϯظͳΔͱʹߟࢀͷࡍ

μͱϢʔβͷҙࣝ߹Θͤͷࡍͷߟࢀʹ΋ͳΔͱ͑ߟΔɽ

ैདྷڀݚͱͯ͠ɼCOCOMO [BOEHM1981]΍COCOMO II

[BOEHM2000]ͷΑ͏ʹظ޻ͱ޻਺΍ɼ޻਺ͱن໛ͱ͍ͬ

ͨ 2छྨͷϓϩδΣΫτಛੑؒͷؔ܎΍ɼੜੑ࢈

[TSUNODA2006][FURUYAMA2007]΍ظ޻ͷ͞͠ݫ

[MONDEN2007]ͱ͍ͬͨ೿ੜ஋Λ༻͍ͨෳ਺ͷϓϩδΣ

Ϋτಛੑؒͷؔ܎ʹ͍ͭͯͷ෼ੳ͕ߦΘΕ͖ͯͨɽ͜Ε

Βͷ݁Ռ͔Βɼྫ͑͹ɼੜੑ࢈ͱཁһ਺ͱʹ͸܎͍ؔڧ

͕͋Γɼ։ൃཁһ͕ଟ͍ϓϩδΣΫτͰ͸ੜ͕ੑ࢈௿͍

͜ͱ౳͕ࣔ͞Ε͍ͯΔɽͨͩ͠ɼੜੑ࢈ͱཁһ਺ɼ޻਺

౳ͱͷؒͷτϨʔυΦϑͷؔ܎ʹ͍ͭͯ͸ఆྔతʹ໌Β

͔ʹ͞Ε͍ͯͳ͍ɽ

Ҏ߱ɼ2અͰ͸ɼؔࣜ܎ಋग़ʹ༻͍ͨσʔλʹ͍ͭͯ

આ໌͠ɼ3અͰ͸ɼؔࣜ܎ͷಋग़ํ๏ʹ͍ͭͯड़΂Δɽ4

અͰɼಋग़ͨؔ͠ه͍ͯͭʹࣜ܎ड़͠ɼ5અͰ͸ಋग़͠

࠷ड़΂Δɽ͍ͯͭʹ܎ΒಘΒΕΔม਺ؒͷ͔ؔࣜ܎ؔͨ

ͷ·ͱΊΛड़΂Δɽߘ6અͰຊʹޙ

��� ֓ɹཁ

ຊߘͰ͸ɼؔࣜ܎ͷಋग़ʹۀاԣஅతσʔλͰ͋Δ

SECऩूͷϓϩδΣΫτσʔληοτΛ༻͍Δɽϓϩδ

ΣΫτͷ৚݅Λ੔͑ΔͨΊʹɼSECʹΑͬͯ2006೥౓ʹ

ऩू͞Εͨιϑτ΢ΣΞϓϩδΣΫτ1,419͔݅ΒɼSEC

ͷιϑτ΢ΣΞσʔλനॻ2006[SEC2006]ʹ͓͍ͯਪߦൃ

঑͞Ε͍ͯΔ৚݅ʹैͬͯநग़ͨ͠ɽ

நग़৚݅ΛҎԼʹࣔ͢ɽ

ɾجຊઃܭɼৄࡉઃܭɼ੡଄ɼ݁߹ςετɼʢϕϯμʹΑ

Δʣ૯߹ςετ͕͢΂࣮ͯ͞ࢪΕ͍ͯΔ

ɾ։ൃ͕ܽظ޻ଛ͍ͯ͠ͳ͍ɼ͔ͭθϩͰͳ͍

ɾ৽ن։ൃͷϓϩδΣΫτͰ͋Δ

ɾະௐ੔FPʢϑΝϯΫγϣϯϙΠϯτʣ͕ܽଛ͍ͯ͠ͳ

͍ɼ͔ͭθϩͰͳ͍

ɾFPͷܭଌख๏͕IFPUG, SPR, NESMAͷ͍ͣΕ͔Ͱ͋Δ

͜ͷநग़৚݅ʹΑͬͯ171݅ͷϓϩδΣΫτ͕நग़͞

Εͨɽ

෼ੳʹར༻͢ΔϓϩδΣΫτ݅਺Λ֬อ͢ΔͨΊɼ

IFPUGɼSPRɼNESMA ͷ֤FPܭଌख๏Λ༻͍͍ͯΔϓϩ

δΣΫτΛ࠾༻ͨ͠ɽจݙ[NISHIYAMA2006][SEC2006]ʹ

આ໌͕͋ΔΑ͏ʹɼSPR๏ٴͼNESMA֓ࢉ๏͸ιϑτ΢

ΣΞϞσϧ͕IFPUG๏ͱಉ͡Ͱ͋ΓɼIFPUG๏ͷ؆ུԽ

͞Εͨܭଌख๏ͱ͑ߟΒΕΔɽैͬͯɼ͜ΕΒͷFPܭଌ

ख๏ʹΑͬͯܭଌ͞ΕͨFPΛಉ͡ن໛ͱͯ͠ѻ͏͜ͱ͸

໰୊͸ͳ͍ͱ͑ߟΔɽ

��� ϓϩδΣΫτಛੑͷఆٛ

ɼظ޻໛ɼنΛಋग़͢ΔϓϩδΣΫτಛੑʢ։ൃࣜ܎ؔ

ͷΑ͏ʹఆٛͨ͠ɽ࣍਺ɼཁһ਺ʣ͸ɼͦΕͧΕ޻

ɾ։ൃن໛ɿະௐ੔ͷFP

ɾ޻ɹɹظɿϓϩδΣΫτશମͷظ޻ʢ݄ʣ

ɾ޻ɹɹ਺ɿجຊઃܭɼৄࡉઃܭɼ੡଄ɼ݁߹ςετɼ

૯߹ςετͷ޻ఔʹ͓͚Δ޻਺ͷ߹ܭ

ʢਓ࣌ʣ

ɾཁ һ ਺ɿ޻਺ʸ ظ޻

SECऩूͷσʔληοτʹ͸ɼϓϩδΣΫτಛੑͱ͠

ͯฏۉཁһ਺ؚ͕·Ε͍ͯΔ͕ɼσʔλܽଛ͕ඇৗʹଟ

͘ɼ෼ੳʹෆదͳͨΊɼ޻਺ͱ͔ظ޻Βࢉग़ͨ͠஋Λཁ

һ਺ͱͯ͠࠾༻͢Δɽ

��� ͷಋग़ࣜ܎ؔ

ຊߘͰ͸ɼ։ൃن໛ɼظ޻ɼཁһ਺ͷؔࣜ܎ͷΈΛಋ

ग़͢Δɽ։ൃن໛ɼظ޻ɼ޻਺ͷؔࣜ܎͸ɼ޻਺ʹཁһ

਺ʷ Δ͜ͱ͢׵Λมࣜ܎Λ༻͍ͯཁһ਺ͷؔ܎ͷؔظ޻

Ͱಋग़͢Δɽ

ෳ਺ͷม਺ؒͷؔ܎Λಋग़͢ΔͨΊͷํ๏ͱͯ͠ଟม

ྔղੳ͕͋Δɽଟมྔղੳʹ͓͍ͯɼม਺બ୒ΛߦΘͣɼ

શม਺Λ༻͍ͯଟมྔղੳϞσϧΛߏங͢Δ͜ͱͰɼෳ

਺ม਺ؒͷؔ܎Λಋग़͢Δ͜ͱ͕ՄೳͰ͋Δɽ·ͨɼଟ

มྔղੳͰ͸ɼ໨తม਺ͷઃఆ͕ඞཁͳख๏΋͋Δ͕ɼ

ม਺ؒͷؔ܎ͷಋग़Ͱ͸໨తม਺͸໌Β͔Ͱ͸ͳ͍ɽຊ

ͷ֤ظ޻ɼཁһ਺ɼظ޻໛ɼنͰ෼ੳର৅ͱ͢Δ։ൃߘ

ϝτϦΫεؒʹ͸ҼՌ͕ؔ͋܎ΔͨΊɼͲͷม਺΋໨త

2 ར༻σʔλ

3 ෼ੳํ๏
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ม਺ͱͳΓಘΔɽͦ͜ͰɼຊߘͰ͸ɼશม਺Λ໨తม਺

ͱͯͦ͠ΕͧΕؔࣜ܎Λಋग़͢Δɽ

ຊߘͰ͸ɼଟมྔղੳͷख๏ͷ͏ͪɼҰൠతʹ༻͍Β

ΕΔॏճؼ෼ੳɼٴͼɼιϑτ΢ΣΞ։ൃσʔλΛ༻͍

ಋग़ͷखࣜ܎෼ੳΛؔؼͷҰख๏Ͱ͋Δର਺ॏճੵݟͨ

๏ͱͯ͠࠾༻͢Δɽैͬͯɼม਺બ୒ΛߦΘͳ͍ॏճؼ

෼ੳɼٴͼɼର਺ॏճؼ෼ੳʹ͓͍ͯɼ3ม਺ΛͦΕͧ

Ε໨తม਺ͱͨ͠6௨Γͷؔࣜ܎Λಋग़͢Δɽಋग़͞Ε

෼ؼ΋౰ͯ͸·Γͷྑ͍ʢճ࠷ͷ͏ͪɼࣜ܎ͷؔݸ6ͨ

ੳͷܾఆ܎਺͕࠷΋͍ߴʣؔࣜ܎Λͦͷ3ม਺ͷؔࣜ܎

ͱͯ͠࠾༻͢Δɽ

��� ׵ͷมࣜ܎ؔ

։ൃن໛ɼظ޻ɼཁһ਺ͷ͏ͪɼϓϩδΣΫτʹ͓͍

ͯௐ੔͕࠷΋༰қͳม਺͸ཁһ਺Ͱ͋ΔɽΑͬͯɼ3.1અ

Ͱ࠾༻͞Εͨؔࣜ܎Λɼཁһ਺ΛٻΊΔؔࣜ܎΁ͷࣜม

ɽ͏ߦΛ׵

·ͨɼ։ൃن໛ɼظ޻ɼ޻਺ͷؔࣜ܎ΛಘΔͨΊʹɼ

ཁһ਺ΛٻΊΔؔࣜ܎Λɼ޻਺ʹظ޻ʷ ཁһ਺ͷؔ܎Λ

Δɽ͢׵΁ͱมࣜ܎ΊΔؔٻ਺Λ޻͍ͯ༺

��� ม਺ؒͷؔ܎ͷ෼ੳ

3.2અͰมࣜ܎ؔͨ͠׵Λ༻͍ͯɼ։ൃن໛ɼظ޻ͷม

Խʹ൐͏ཁһ਺ɼ΋͘͠͸ɼ޻਺ͷมԽ͔Βɼ։ൃن໛ɼ

Λ໌Β͔ʹ͢Δɽ܎਺ͷؔ޻ɼཁһ਺ɼظ޻

��� ಋग़ํ๏ͷܾఆ݁Ռࣜ܎ؔ

։ൃن໛ɼظ޻ɼཁһ਺ΛͦΕͧΕ໨తม਺ͱͨ͠ॏ

ճؼ෼ੳɼٴͼɼର਺ॏճؼ෼ੳͷ6ݸͷؔࣜ܎ͱͦͷ

ܾఆ܎਺ͷ஋Λද1ʹࣔ͢ɽදதͷճࣜؼͷه߸͸ɼF͸

։ൃن໛ɼD͸։ൃؒظɼM͸ཁһ਺Λࣔ͢ɽදͷΑ͏

ʹɼن໛Λ໨తม਺ͱͨ͠ର਺ॏճؼ෼ੳʹΑΓಋग़͠

΋େ͖͘ͳͬͨɽ࠷਺͕0.798ͱ܎ఆܾ͍͓ͯʹࣜ܎ؔͨ

ैͬͯɼن໛Λ໨తม਺ͱͨ͠ର਺ॏճؼ෼ੳΛؔࣜ܎

ಋग़ํ๏ͱܾͯ͠ఆͨ͠ɽͦͯ͠ɼن໛Λ໨తͱͨ͠ର

਺ॏճؼ෼ੳͷճࣜؼΛؔࣜ܎ͱͯ͠࠾༻ͨ͠ɽ

��� Ռ݁׵ͷมࣜ܎ؔ

4.1અͰ࠾༻͞Εͨؔࣜ܎Λཁһ਺ΛٻΊΔࣜ΁ͱม׵

͢Δɽ

log(F) = 0.851 log(D) + 0.591 log(M) + 1.61

Λཁһ਺MΛٻΊΔࣜ΁ม͢׵Δͱ

M=0.002ʷ F
1.692
ʷ D

-1.440
ʢ1ʣ

ͱͳΔɽ

·ͨɼ޻਺=ظ޻ʷ ཁһ਺ͷؔ܎Λ༻͍ͯɼࣜʢ1ʣΛ

Δͱ͢׵ΊΔࣜ΁ͱมٻ਺ʢEʣΛ޻

E=0.002ʷ F
1.692
ʷ D

-0.440
ʢ2ʣ

ͱͳΔɽ

։ൃن໛ɼظ޻ɼ޻਺ͷؔ܎Λදͨ͠Ϟσϧͱͯ͠

PutnamϞσϧ[PUTNAM2003]͕͋ΔɽPutnamϞσϧΛࣜ

8

ख๏� ໨తม਺� ܾఆ܎਺� ճࣜؼ�

� ʢR�ʣ� ʢFɿن໛ɹDɿظ޻ɹMɿཁһ਺ʣ�

ॏճؼ෼ੳ�

໛ɿFن
����� Fʹ133Dʴ71Mʵ740

ର਺ॏճؼ෼ੳ� ����� log(F)ʹ0.851log(D)ʴ0.591log(M)ʴ1.61

ॏճؼ෼ੳ�

ɿDظ޻
����� Dʹ0.02Fʵ0.55Mʴ7.97

ର਺ॏճؼ෼ੳ� ����� log(D)ʹ0.577log(F)ʵ0.224log(M)ʵ0.558

ॏճؼ෼ੳ�

ཁһ਺ɿM
����� Mʹ0.005Fʵ0.294Dʴ7.312

ର਺ॏճؼ෼ੳ� ����� log(M)ʹ0.990log(F)ʵ0.664log(D)ʵ1.529

ද� ಋग़͞Εͨճࣜؼ

4 ಋग़ࣜ܎ؔ
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(2)ͱಉ༷ͷܗͰදΘ͢ͱ

E=cʷ L
3
ʷ D

-4
ʢ3ʣ

ͱͳΔɽ͜͜ͰɼL͸։ൃن໛ʢSLOCʣɼc͸ੜੑ࢈ʹґ

ଘͨ͠܎਺Ͱ͋Δɽಋग़ࣜʢࣜʢ2ʣʣͱPutnamϞσϧ

ʢࣜʢ3ʣʣΛൺֱ͢Δͱɼࢦ਺ͷਖ਼ෛ͸Ұக͍ͯ͠Δ΋ͷ

ͷɼͦͷ஋͸ҟͳ͍ͬͯΔɽ

��� ։ൃن໛ɼظ޻ɼཁһ਺ͷؔ܎

4.2અͰಘΒΕͨཁһ਺ΛٻΊΔؔ(1)ࣜ܎Λ༻͍ͯɼ

։ൃن໛ɼظ޻Λ༩͑ͨ࣌ͷཁһ਺Λද2ʹࣔ͢ɽද2Α

Γɼن໛ʢFPʣ=1,000ͷ৔߹ɼ10ظ޻ϱ݄ͳΒ8.65ਓͰ

։ൃͰ͖Δ͕ɼ୹ೲظΛ໨తͱͯ͠ظ޻Λ൒෼ͷ5ϲ݄

ʹ͢Δͱ23.47ਓඞཁʢ͢ͳΘͪ໿2.7ഒͷཁһ਺͕ඞཁʣ

ͱ͍ͬͨ͜ͱ͕ಡΈऔΕΔɽ

·ͨɼද2ͷҰ෦Λදͨ͠άϥϑΛਤ1ʹࣔ͢ɽάϥϑ

ͷԣ࣠͸ظ޻ɼॎ࣠͸ཁһ਺Λࣔ͠ɼن໛ʢFPʣ͝ͱͷ

ંઢάϥϑΛ͍ࣔͯ͠Δɽਤ1ΑΓɼ։ൃن໛ΛҰఆͱ

ͨ͠৔߹ʹ͸ɼظ޻Λ୹͘͢Δͱཁһ਺͕૿Ճ͠ɼཁһ

਺ΛݮΒ͢ͱ͕ظ޻௕͘ͳΓɼظ޻ͱཁһ਺͕τϨʔυ

Φϑͷؔ܎ʹ͋Δ͜ͱ͕Θ͔Δɽ

͜ΕΒͷ݁ՌΑΓɼҰൠʹɼఆٛͱͯ͠͸ʮ޻਺ʹਓ

݄ʯͰ͸͋Δ͕ɼਓʢཁһ਺ʣͱ݄ʢظ޻ʣ͕1:1ͷՄ׵

Ͱ͸ͳ͍ͱ͍͏ݧܦଇ͕ఆྔతʹࣔ͞Εͨɽ

��� ։ൃن໛ɼظ޻ɼ޻਺ͷؔ܎

4.2અͷࣜม׵ͰಘΒΕͨ޻਺ΛٻΊΔϞσϧࣜʢ2ʣ

Λ༻͍ͯɼ։ൃن໛ɼظ޻Λ༩͑ͨ࣌ͷ޻਺Λද3ʹࣔ

͢ɽද3ΑΓɼن໛ʢFPʣ=1,000ͷ৔߹ɼ10ظ޻ϱ݄ͳ

Β86.5ਓ݄Ͱ։ൃͰ͖Δ͕ɼ୹ೲظΛ໨తͱͯ͠5ظ޻ϱ

݄ʹ͢Δͱ117.4ਓ݄ͱ໿1.4ഒͷ޻਺͕ඞཁͱ͍ͬͨ͜

ͱ͕ಡΈऔΕΔɽ
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·ͨɼද3ͷҰ෦Λදͨ͠άϥϑΛਤ2ʹࣔ͢ɽάϥϑ

ͷԣ࣠͸ظ޻ɼॎ࣠͸ཁһ਺Λࣔ͠ɼن໛ʢFPʣ͝ͱͷ

ંઢάϥϑΛ͍ࣔͯ͠Δɽਤ2ΑΓɼ։ൃن໛ΛҰఆͱ

ͨ͠৔߹ʹ͸ɼظ޻Λ୹͘͢Δͱ޻਺͕૿Ճ͠ɼ޻਺Λ

਺͕τϨʔυΦϑͷ޻ͱظ޻௕͘ͳΓɼ͕ظ޻Β͢ͱݮ

ΛҰఆͱͨ͠ͱ͖ظ޻Δ͜ͱ͕Θ͔Δɽ·ͨɼ͋ʹ܎ؔ

ͷ։ൃن໛ͱ޻਺ɼ޻਺ΛҰఆͱͨ͠ͱ͖ͷ։ൃن໛ͱ

ͱͳ͍ͬͯΔ͜ͱ͕܎΋τϨʔυΦϑͷ͍ؔͯͭʹظ޻

Θ͔Δɽ

��� ࡯ɹߟ

ಋग़ͨؔࣜ͠܎ͷ౰ͯ͸·Γ౓߹͍Λௐ΂ΔͨΊʹɼ

ਤ1ٴͼਤ2ʹ͓͍֤ͯ։ൃن໛ʢFPʣͷάϥϑʹରͯ͠ɼ

FPͷ஋͕ʶ 20%Ҏ಺ͷϓϩδΣΫτͷظ޻ͱཁһ਺ɼ΋

͘͠͸޻਺ͷ࣮੷஋Λϓϩοτͨ͠ɽͦΕͧΕͷ݁ՌΛ

ਤ3ɼਤ4ʹࣔ͢ɽ·ͨɼFPͷ஋͕ʶ 20%Ҏ಺ͷϓϩδΣ

ΫτͷϞσϧͱ࣮ଌ஋ͷࠩޡͷฏۉ஋ɼඪ४ภࠩɼมಈ

ͼද5ʹࣔ͢ɽٴେ஋Λද4࠷খ஋ɼ࠷਺ɼ܎

ਤ3ɼਤ4ٴͼɼද4ɼද5͔Βɼಋग़͞Εͨؔࣜ܎Ͱ

ಘΒΕΔ஋͸ɼ࣮ϓϩδΣΫτͷ஋ͱେ͖͘ҟͳ͍ͬͯ

ͳ͍ͱ͍͑Δɽࢄ෍ਤ΍ɼઈରతͳࢦඪͰൺֱ͢Δͱ։

ΑΓ΋͋ࣜ܎਺ͷؔ޻͕ࣜ܎ɼཁһ਺ͷؔظ޻໛ɼنൃ

ͯ͸·Γ͕ྑ͘ɼ·ͨɼ։ൃن໛͕খ͍͞ํ͕େ͖͍৔

߹ΑΓ΋͋ͯ͸·Γ͕ྑ͑͘ݟΔɽ͔͠͠ɼ஋ҬͷࠩΛ

਺Ͱൺֱ͢Δͱ྆ऀ܎ඪͰ͋Δมಈࢦɼ૬ରతͳྀ͠ߟ

ʹେ͖ͳࠩ͸ͳ͍͜ͱ͕Θ͔Δɽ

։ൃن໛ɼظ޻ɼཁһ਺ͷ͔ؔ܎Βɼ։ൃن໛Λҡ࣋

ͭͭ͠୹ೲظΛ໨͢ࢦʹ͸ɼཁһ਺Λ૿΍ͤ͹ྑ͍͜ͱ

͕Θ͔Δɽ͔͠͠ɼ։ൃن໛ɼظ޻ɼ޻਺ͷ͔ؔ܎Βɼ

Λ୹ॖ͠ɼͦΕʹ൐ͬͯඞཁͳཁһ਺Λ૿Ճͤͨ͞ظ޻

৔߹ʹ͸ɼ޻਺ʢ։ൃίετʣ͕૿େ͢Δ͜ͱ͕Θ͔Δɽ

ͭ·Γɼظ޻ͱ޻਺͸τϨʔυΦϑͷؔ܎Ͱ͋ΔͨΊɼ

୹ೲظͷ࣮ݱʹ͸։ൃίετ૿Ճ͕൐͏͜ͱ͕Θ͔Δɽ

Ұํɼ։ൃن໛Λҡͭͭ࣋͠։ൃίετΛ͢ݮ࡟Δʹ͸ɼ

Βͤ͹ྑ͍͜ͱ͕Θ͔Δɽ͔͠ݮΛ௕͘͠ཁһ਺Λظ޻

͠ɼ࣮ࡍ໰୊ͱͯ͠ɼ։ൃن໛ɼظ޻ɼཁһ਺ɼ޻਺͸ɼ

ϓϩδΣΫτͷ಺༰΍ڥ؀౳ʹΑ্ͬͯݶԼܾ͕ݶΊΒ

Ε͓ͯΓɼೲظ୹ॖͷͨΊʹ޻਺Λ͍͘ΒͰ΋૿Ճͤ͞
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Δɼ͋Δ͍͸ɼ։ൃίετݮ࡟ͷͨΊʹظ޻Λ͍͘ΒͰ

΋௕͘͢Δͱ͍ͬͨ͜ͱ͸࣮ݱతͰ͸ͳ͍ɽ࣮ݱʹ͸ɼ

ϓϩδΣΫτͷ։ൃن໛ɼظ޻ɼཁһ਺ɼ޻਺ʹ͍ͭͯɼ

Ϗδωε্ͷ੍໿ʹԊ͍ͦΕͧΕͷڐ༰ൣғ಺ʹ͓͍ͯɼ

Λຬͨ͢Α͏ʹܾఆ͢Δ͜ͱͱͳΔɽࣜ܎ؔ

ιϑτ΢ΣΞ։ൃͰ͸ੜੑ࢈΋ॏཁͳཁૉͰ͋Δɽੜ

਺ʢEʣͰׂͬͨ஋޻໛ʢFʣΛશମنʢPʣΛ։ൃੑ࢈

ͱఆٛ͢ΔͱɼຊߘͰࣜ܎ؔͨ͠༺࠾͸ࣜʢ3ʣͷΑ͏ʹ

ม͞׵ΕΔɽ

P=40.738ʷ D
-0.149
ʷ M

-0.409
ʢ3ʣ

·ͨɼੜੑ࢈ͱظ޻ɼཁһ਺ͷؔ܎Λਤ5ʹࣔ͢ɽਤ5

ͷԣ࣠͸ظ޻ɼॎ࣠͸ཁһ਺ɼόϒϧͷେ͖͞͸ੜੑ࢈

Λࣔ͢ɽࣜʢ3ʣɼٴͼɼਤ5ΑΓɼ͕ظ޻୹͍ɼ΋͘͠

͸ɼཁһ਺͕গͳ͍΄Ͳ͍ߴੜ͕ੑ࢈ಘΒΕɼظ޻ͱੜ

Ͱ͋܎΋τϨʔυΦϑͷؔੑ࢈ͼɼཁһ਺ͱੜٴɼੑ࢈

Δ͜ͱ͕Θ͔Δɽͱ͘ʹɼཁһ਺ͷํ͕ظ޻ΑΓ΋ੜ࢈

ੑʹେ͖ͳӨڹΛ༩͍͑ͯΔɽ·ͨɼ୹ೲظΛ໨తͱ͠

௿Լ͕ੑ࢈Λ୹ॖ͠ཁһ਺Λ૿Ճͤͨ͞৔߹ɼੜظ޻ͯ

͢Δ͜ͱʹͳΓɼ୹ೲظͷ࣮ݱʹΑΔ։ൃίετͷ૿Ճ

͸ɼੜੑ࢈ͷ௿ԼʹΑΔ΋ͷͩͱ͍͑Δɽ

ຊߘͰ͸ɼιϑτ΢ΣΞ։ൃϓϩδΣΫτʹ͓͚Δ։

ͷ࣮σʔλ͔ΒͷϞ܎਺ͷؔ޻ɼཁһ਺ɼظ޻໛ɼنൃ

σϧԽʹ͍ͭͯݕ౼͠ɼϞσϧ͕֤ࣜࣔ͢ม਺ͷؔ܎Λ

දͨ͠ɽن໛ΛҰఆͱ͢Δͱظ޻ͱཁһ਺͸τϨʔυΦ

ϑͷؔ܎ͱͳΓʢਤ1ɼਤ2ʣɼҰൠʹɼʮ޻਺ʹਓ݄ʯͰ

͸͋Δ͕ɼਓʢཁһ਺ʣͱ݄ʢظ޻ʣ͕1:1ͷՄ׵ͱͳΒ

ͳ͍͜ͱΛఆྔతʹࣔͨ͠ɽ

ͨͩ͠ɼຊߘͰ͸ɼσʔλ݅਺ͷগͳ͔͞Βɼۀछผɼ

ผɼΞʔΩςΫνϟผ౳ͷϞσϧࣜͷಋग़͸Ͱ͖ͳޠݴ

͔ͬͨɽͦͷͨΊɼσʔλ݅਺Λ૿΍ͯ͠ɼ૚ผ͞Εͨ

ϞσϧࣜΛಋग़͢Δ͜ͱ͕ޙࠓͷ՝୊ͱͳΔɽ

ँɹࣙ

ຊڀݚͷҰ෦͸ɼจ෦Պֶলʮੈ࣍୅ITج൫ߏஙͷͨ

Ίͷڀݚ։ൃʯɼ͓Αͼɼۀ࢈ࡁܦলͷࢧԉʹΑΔʮιϑ

τ΢ΣΞֶ޻ͷ࣮ફڧԽʹؔ͢ΔௐࠪڀݚʯͷҰ؀ͱ͠
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