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จɹ1BQFS

ͷͷؔɾཁһɾظɾن

ఆྔతಋग़

ιϑτΣΞ։ൃͷੵݟʹ͓͍ͯɼཁһʢਓʣͱظʢ݄ʣͷੵͰද͞ݱΕΔ͕ɼ࣮ݱʹਓͱ݄

Մͱ͍͑ͳ͍ɽ·ͨɼదਖ਼ظ։ൃنʹΑܾͬͯఆ͞ΕɼنΛҰఆͱ͢ΔͱظɼཁһτϨʔυ

ΦϑͱͳΔؔͰ͋ΔɽຊߘͰɼ*1"�4&$ऩूͷϓϩδΣΫτσʔληοτʹ͍ͯͮجɼɼཁһɼظɼ

։ൃنͷؔࣜΛಋग़͢Δɽಋग़͞ΕͨؔࣜΑΓɼظͱཁһ�ɿ�ͷؔͰͳ͘ɼظΛʹͨ͠

߹ɼʢ։ൃن͕ҰఆͰ͋ͬͯʣ���ഒͷཁһ͕ඞཁͱͳΔέʔε͕͋Δ͜ͱ͕Θ͔ͬͨɽ

ιϑτΣΞ։ൃϓϩδΣΫτʹ͓͍ͯɼεέδϡʔ

ϧཧݯࢿͷஔΛదʹͨ͏ߦΊʹ։ൃͷݟ

ੵ͕ॏཁͰ͋Δ[BOEHM1981]ɽ·ͨɼੵݟʹ͍ͮج

ͨɼཁһɼٴͼɼظͷܾఆ͕ඞཁͰ͋Δɽ͔͠͠ɼ

ͦͷܾఆඞͣ͠༰қͰͳ͍ɽ

Ұൠʹɼʮʹਓ݄ʢ͘͠ɼਓ࣌ɼਓʣʯͱ

ͯ͠ѻΘΕɼɼਓʢཁһʣͱ݄ʢظʣͷੵͰ

දΘ͞ΕΔɽ͜ͷ͜ͱ͔Βɼྫ͑ɼ20ਓʷ 1ϱ݄ͷ։

ൃͱ10ਓʷ 2ϱ݄ͷ։ൃಉ͡ͱͯ͠ѻΘΕΔɽ͠

͔͠ɼݧܦతʹਓͱ݄Մͱ͍͑ͳ͍

[BROOKS1975]ɽԾʹɼ։ൃؒظΛʹॖΊΔͱ1ਓ͋

ͨΓͷੜ͕ੑ࢈Լ͕Γɼ݁Ռͱͯ͠શମͷ͕૿େ͠ɼ

ཁһΛ2ഒʹͨ͠ͱͯ͠Γͳ͍ڪΕ͕͋Δɽ·ͨɼ

దਖ਼ظͱͷؒʹ֓Ͷ 3ࠜͷ͕ؔ͋Δ

[BOEHM1981][JUAS2007]ɼɼཁһɼظͷؔ

ෳࡶͰ͋Δɽ·ͨɼ͜ΕΒͷؔ։ൃنͷӨڹ

ड͚Δ[BOEHM1981]ɽ

ຊߘͰɼIPA/SECʹΑͬͯऩू͞ΕͨɼෳۀاͰ

جʹΕͨιϑτΣΞ։ൃϓϩδΣΫτͷσʔλ͞ࢪ࣮

1 ͡Ίʹ

6
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̈̈ ಸྑઌՊֶٕज़େֶӃେֶใՊֶڀݚՊ�/"*45
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͖ͮɼɼཁһͱɼظɼ։ൃنͷؔࣜΛಋग़

͠ɼ͜ΕΒͷϓϩδΣΫτಛੑؒͷؔΛఆྔతʹ໌Β

͔ʹ͢ΔɽಘΒΕͨؔࣜɼΤϯλʔϓϥΠζܥιϑ

τΣΞ։ൃʹ͓͚ΔɼɼཁһɼظΛܾఆ͢Δ

͞ΕΔɽ·ͨɼιϑτΣΞϕϯظͳΔͱʹߟࢀͷࡍ

μͱϢʔβͷҙࣝ߹ΘͤͷࡍͷߟࢀʹͳΔͱ͑ߟΔɽ

ैདྷڀݚͱͯ͠ɼCOCOMO [BOEHM1981]COCOMO II

[BOEHM2000]ͷΑ͏ʹظͱɼͱنͱ͍ͬ

ͨ 2छྨͷϓϩδΣΫτಛੑؒͷؔɼੜੑ࢈

[TSUNODA2006][FURUYAMA2007]ظͷ͞͠ݫ

[MONDEN2007]ͱ͍ͬͨੜΛ༻͍ͨෳͷϓϩδΣ

Ϋτಛੑؒͷؔʹ͍ͭͯͷੳ͕ߦΘΕ͖ͯͨɽ͜Ε

Βͷ݁Ռ͔Βɼྫ͑ɼੜੑ࢈ͱཁһͱʹ͍ؔڧ

͕͋Γɼ։ൃཁһ͕ଟ͍ϓϩδΣΫτͰੜ͕ੑ࢈͍

͜ͱ͕ࣔ͞Ε͍ͯΔɽͨͩ͠ɼੜੑ࢈ͱཁһɼ

ͱͷؒͷτϨʔυΦϑͷؔʹ͍ͭͯఆྔతʹ໌Β

͔ʹ͞Ε͍ͯͳ͍ɽ

Ҏ߱ɼ2અͰɼؔࣜಋग़ʹ༻͍ͨσʔλʹ͍ͭͯ

આ໌͠ɼ3અͰɼؔࣜͷಋग़ํ๏ʹ͍ͭͯड़Δɽ4

અͰɼಋग़ͨؔ͠ه͍ͯͭʹࣜड़͠ɼ5અͰಋग़͠

࠷ड़Δɽ͍ͯͭʹΒಘΒΕΔมؒͷ͔ؔࣜؔͨ

ͷ·ͱΊΛड़Δɽߘ6અͰຊʹޙ

��� ֓ɹཁ

ຊߘͰɼؔࣜͷಋग़ʹۀاԣஅతσʔλͰ͋Δ

SECऩूͷϓϩδΣΫτσʔληοτΛ༻͍Δɽϓϩδ

ΣΫτͷ݅Λ͑ΔͨΊʹɼSECʹΑͬͯ2006ʹ

ऩू͞ΕͨιϑτΣΞϓϩδΣΫτ1,419͔݅ΒɼSEC

ͷιϑτΣΞσʔλനॻ2006[SEC2006]ʹ͓͍ͯਪߦൃ

͞Ε͍ͯΔ݅ʹैͬͯநग़ͨ͠ɽ

நग़݅ΛҎԼʹࣔ͢ɽ

ɾجຊઃܭɼৄࡉઃܭɼɼ݁߹ςετɼʢϕϯμʹΑ

Δʣ૯߹ςετ͕࣮ͯ͢͞ࢪΕ͍ͯΔ

ɾ։ൃ͕ܽظଛ͍ͯ͠ͳ͍ɼ͔ͭθϩͰͳ͍

ɾ৽ن։ൃͷϓϩδΣΫτͰ͋Δ

ɾະௐFPʢϑΝϯΫγϣϯϙΠϯτʣ͕ܽଛ͍ͯ͠ͳ

͍ɼ͔ͭθϩͰͳ͍

ɾFPͷܭଌख๏͕IFPUG, SPR, NESMAͷ͍ͣΕ͔Ͱ͋Δ

͜ͷநग़݅ʹΑͬͯ171݅ͷϓϩδΣΫτ͕நग़͞

Εͨɽ

ੳʹར༻͢ΔϓϩδΣΫτ݅Λ֬อ͢ΔͨΊɼ

IFPUGɼSPRɼNESMA ͷ֤FPܭଌख๏Λ༻͍͍ͯΔϓϩ

δΣΫτΛ࠾༻ͨ͠ɽจݙ[NISHIYAMA2006][SEC2006]ʹ

આ໌͕͋ΔΑ͏ʹɼSPR๏ٴͼNESMA֓ࢉ๏ιϑτ

ΣΞϞσϧ͕IFPUG๏ͱಉ͡Ͱ͋ΓɼIFPUG๏ͷ؆ུԽ

͞Εͨܭଌख๏ͱ͑ߟΒΕΔɽैͬͯɼ͜ΕΒͷFPܭଌ

ख๏ʹΑͬͯܭଌ͞ΕͨFPΛಉ͡نͱͯ͠ѻ͏͜ͱ

ͳ͍ͱ͑ߟΔɽ

��� ϓϩδΣΫτಛੑͷఆٛ

ɼظɼنΛಋग़͢ΔϓϩδΣΫτಛੑʢ։ൃࣜؔ

ͷΑ͏ʹఆٛͨ͠ɽ࣍ɼཁһʣɼͦΕͧΕ

ɾ։ൃنɿະௐͷFP

ɾɹɹظɿϓϩδΣΫτશମͷظʢ݄ʣ

ɾɹɹɿجຊઃܭɼৄࡉઃܭɼɼ݁߹ςετɼ

૯߹ςετͷఔʹ͓͚Δͷ߹ܭ

ʢਓ࣌ʣ

ɾཁ һ ɿʸ ظ

SECऩूͷσʔληοτʹɼϓϩδΣΫτಛੑͱ͠

ͯฏۉཁһؚ͕·Ε͍ͯΔ͕ɼσʔλܽଛ͕ඇৗʹଟ

͘ɼੳʹෆదͳͨΊɼͱ͔ظΒࢉग़ͨ͠Λཁ

һͱͯ͠࠾༻͢Δɽ

��� ͷಋग़ࣜؔ

ຊߘͰɼ։ൃنɼظɼཁһͷؔࣜͷΈΛಋ

ग़͢Δɽ։ൃنɼظɼͷؔࣜɼʹཁһ

ʷ Δ͜ͱ͢ΛมࣜΛ༻͍ͯཁһͷؔͷؔظ

Ͱಋग़͢Δɽ

ෳͷมؒͷؔΛಋग़͢ΔͨΊͷํ๏ͱͯ͠ଟม

ྔղੳ͕͋Δɽଟมྔղੳʹ͓͍ͯɼมબΛߦΘͣɼ

શมΛ༻͍ͯଟมྔղੳϞσϧΛߏங͢Δ͜ͱͰɼෳ

มؒͷؔΛಋग़͢Δ͜ͱ͕ՄͰ͋Δɽ·ͨɼଟ

มྔղੳͰɼతมͷઃఆ͕ඞཁͳख๏͋Δ͕ɼ

มؒͷؔͷಋग़Ͱతม໌Β͔Ͱͳ͍ɽຊ

ͷ֤ظɼཁһɼظɼنͰੳରͱ͢Δ։ൃߘ

ϝτϦΫεؒʹҼՌ͕ؔ͋ΔͨΊɼͲͷมత

2 ར༻σʔλ

3 ੳํ๏
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มͱͳΓಘΔɽͦ͜ͰɼຊߘͰɼશมΛతม

ͱͯͦ͠ΕͧΕؔࣜΛಋग़͢Δɽ

ຊߘͰɼଟมྔղੳͷख๏ͷ͏ͪɼҰൠతʹ༻͍Β

ΕΔॏճؼੳɼٴͼɼιϑτΣΞ։ൃσʔλΛ༻͍

ಋग़ͷखࣜੳΛؔؼͷҰख๏Ͱ͋Δରॏճੵݟͨ

๏ͱͯ͠࠾༻͢ΔɽैͬͯɼมબΛߦΘͳ͍ॏճؼ

ੳɼٴͼɼରॏճؼੳʹ͓͍ͯɼ3มΛͦΕͧ

Εతมͱͨ͠6௨ΓͷؔࣜΛಋग़͢Δɽಋग़͞Ε

ؼͯ·Γͷྑ͍ʢճ࠷ͷ͏ͪɼࣜͷؔݸ6ͨ

ੳͷܾఆ͕࠷͍ߴʣؔࣜΛͦͷ3มͷؔࣜ

ͱͯ͠࠾༻͢Δɽ

��� ͷมࣜؔ

։ൃنɼظɼཁһͷ͏ͪɼϓϩδΣΫτʹ͓͍

ͯௐ͕࠷༰қͳมཁһͰ͋ΔɽΑͬͯɼ3.1અ

Ͱ࠾༻͞ΕͨؔࣜΛɼཁһΛٻΊΔؔࣜͷࣜม

ɽ͏ߦΛ

·ͨɼ։ൃنɼظɼͷؔࣜΛಘΔͨΊʹɼ

ཁһΛٻΊΔؔࣜΛɼʹظʷ ཁһͷؔΛ

Δɽ͢ͱมࣜΊΔؔٻΛ͍ͯ༺

��� มؒͷؔͷੳ

3.2અͰมࣜؔͨ͠Λ༻͍ͯɼ։ൃنɼظͷม

Խʹ͏ཁһɼ͘͠ɼͷมԽ͔Βɼ։ൃنɼ

Λ໌Β͔ʹ͢Δɽͷؔɼཁһɼظ

��� ಋग़ํ๏ͷܾఆ݁Ռࣜؔ

։ൃنɼظɼཁһΛͦΕͧΕతมͱͨ͠ॏ

ճؼੳɼٴͼɼରॏճؼੳͷ6ݸͷؔࣜͱͦͷ

ܾఆͷΛද1ʹࣔ͢ɽදதͷճࣜؼͷه߸ɼF

։ൃنɼD։ൃؒظɼMཁһΛࣔ͢ɽදͷΑ͏

ʹɼنΛతมͱͨ͠ରॏճؼੳʹΑΓಋग़͠

େ͖͘ͳͬͨɽ࠷͕0.798ͱఆܾ͍͓ͯʹࣜؔͨ

ैͬͯɼنΛతมͱͨ͠ରॏճؼੳΛؔࣜ

ಋग़ํ๏ͱܾͯ͠ఆͨ͠ɽͦͯ͠ɼنΛతͱͨ͠ର

ॏճؼੳͷճࣜؼΛؔࣜͱͯ͠࠾༻ͨ͠ɽ

��� Ռ݁ͷมࣜؔ

4.1અͰ࠾༻͞ΕͨؔࣜΛཁһΛٻΊΔࣜͱม

͢Δɽ

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

ΛཁһMΛٻΊΔࣜม͢Δͱ

M=0.002ʷ F
1.692
ʷ D

-1.440
ʢ1ʣ

ͱͳΔɽ

·ͨɼ=ظʷ ཁһͷؔΛ༻͍ͯɼࣜʢ1ʣΛ

Δͱ͢ΊΔࣜͱมٻʢEʣΛ

E=0.002ʷ F
1.692
ʷ D

-0.440
ʢ2ʣ

ͱͳΔɽ

։ൃنɼظɼͷؔΛදͨ͠Ϟσϧͱͯ͠

PutnamϞσϧ[PUTNAM2003]͕͋ΔɽPutnamϞσϧΛࣜ

8

ख๏� తม� ܾఆ� ճࣜؼ�

� ʢR�ʣ� ʢFɿنɹDɿظɹMɿཁһʣ�

ॏճؼੳ�

ɿFن
����� Fʹ133Dʴ71Mʵ740

ରॏճؼੳ� ����� log(F)ʹ0.851log(D)ʴ0.591log(M)ʴ1.61

ॏճؼੳ�

ɿDظ
����� Dʹ0.02Fʵ0.55Mʴ7.97

ରॏճؼੳ� ����� log(D)ʹ0.577log(F)ʵ0.224log(M)ʵ0.558

ॏճؼੳ�

ཁһɿM
����� Mʹ0.005Fʵ0.294Dʴ7.312

ରॏճؼੳ� ����� log(M)ʹ0.990log(F)ʵ0.664log(D)ʵ1.529

ද� ಋग़͞Εͨճࣜؼ

4 ಋग़ࣜؔ
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(2)ͱಉ༷ͷܗͰදΘ͢ͱ

E=cʷ L
3
ʷ D

-4
ʢ3ʣ

ͱͳΔɽ͜͜ͰɼL։ൃنʢSLOCʣɼcੜੑ࢈ʹґ

ଘͨ͠Ͱ͋Δɽಋग़ࣜʢࣜʢ2ʣʣͱPutnamϞσϧ

ʢࣜʢ3ʣʣΛൺֱ͢Δͱɼࢦͷਖ਼ෛҰக͍ͯ͠Δͷ

ͷɼͦͷҟͳ͍ͬͯΔɽ

��� ։ൃنɼظɼཁһͷؔ

4.2અͰಘΒΕͨཁһΛٻΊΔؔ(1)ࣜΛ༻͍ͯɼ

։ൃنɼظΛ༩͑ͨ࣌ͷཁһΛද2ʹࣔ͢ɽද2Α

ΓɼنʢFPʣ=1,000ͷ߹ɼ10ظϱ݄ͳΒ8.65ਓͰ

։ൃͰ͖Δ͕ɼೲظΛతͱͯ͠ظΛͷ5ϲ݄

ʹ͢Δͱ23.47ਓඞཁʢ͢ͳΘͪ2.7ഒͷཁһ͕ඞཁʣ

ͱ͍ͬͨ͜ͱ͕ಡΈऔΕΔɽ

·ͨɼද2ͷҰ෦Λදͨ͠άϥϑΛਤ1ʹࣔ͢ɽάϥϑ

ͷԣ࣠ظɼॎ࣠ཁһΛࣔ͠ɼنʢFPʣ͝ͱͷ

ંઢάϥϑΛ͍ࣔͯ͠Δɽਤ1ΑΓɼ։ൃنΛҰఆͱ

ͨ͠߹ʹɼظΛ͘͢Δͱཁһ͕૿Ճ͠ɼཁһ

ΛݮΒ͢ͱ͕ظ͘ͳΓɼظͱཁһ͕τϨʔυ

Φϑͷؔʹ͋Δ͜ͱ͕Θ͔Δɽ

͜ΕΒͷ݁ՌΑΓɼҰൠʹɼఆٛͱͯ͠ʮʹਓ

݄ʯͰ͋Δ͕ɼਓʢཁһʣͱ݄ʢظʣ͕1:1ͷՄ

Ͱͳ͍ͱ͍͏ݧܦଇ͕ఆྔతʹࣔ͞Εͨɽ

��� ։ൃنɼظɼͷؔ

4.2અͷࣜมͰಘΒΕͨΛٻΊΔϞσϧࣜʢ2ʣ

Λ༻͍ͯɼ։ൃنɼظΛ༩͑ͨ࣌ͷΛද3ʹࣔ

͢ɽද3ΑΓɼنʢFPʣ=1,000ͷ߹ɼ10ظϱ݄ͳ

Β86.5ਓ݄Ͱ։ൃͰ͖Δ͕ɼೲظΛతͱͯ͠5ظϱ

݄ʹ͢Δͱ117.4ਓ݄ͱ1.4ഒͷ͕ඞཁͱ͍ͬͨ͜

ͱ͕ಡΈऔΕΔɽ

9

5 ϓϩδΣΫτมؒͷؔ
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�ʢ݄ʣظ





ớ

ਓ

࣌

Ờ�
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ਤ� ։ൃن͝ͱͷظͱཁһͷؔ ਤ� ։ൃن͝ͱͷظͱͷؔ

�ʢ݄ʣظ

� �� �� �� ��

��� ���� ���� ���� ���� ����

�ن

ʢ'1ʣ�

���� ����� ���� ���� ���� ����

���� ����� ����� ����� ����� �����

���� ����� ����� ����� ����� �����
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���� ����� ����� ����� ����� �����

�ʢ݄ʣظ

� �� �� �� ��
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�ن

ʢ'1ʣ�
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���� ����� ����� ����� ����� ����
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ද� ։ൃنͱظΛ༩͑ͨͱ͖ͷཁһ ද� ։ൃنͱظΛ༩͑ͨͱ͖ͷ
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·ͨɼද3ͷҰ෦Λදͨ͠άϥϑΛਤ2ʹࣔ͢ɽάϥϑ

ͷԣ࣠ظɼॎ࣠ཁһΛࣔ͠ɼنʢFPʣ͝ͱͷ

ંઢάϥϑΛ͍ࣔͯ͠Δɽਤ2ΑΓɼ։ൃنΛҰఆͱ

ͨ͠߹ʹɼظΛ͘͢Δͱ͕૿Ճ͠ɼΛ

͕τϨʔυΦϑͷͱظ͘ͳΓɼ͕ظΒ͢ͱݮ

ΛҰఆͱͨ͠ͱ͖ظΔ͜ͱ͕Θ͔Δɽ·ͨɼ͋ʹؔ

ͷ։ൃنͱɼΛҰఆͱͨ͠ͱ͖ͷ։ൃنͱ

ͱͳ͍ͬͯΔ͜ͱ͕τϨʔυΦϑͷ͍ؔͯͭʹظ

Θ͔Δɽ

��� ɹߟ

ಋग़ͨؔࣜ͠ͷͯ·Γ߹͍ΛௐΔͨΊʹɼ

ਤ1ٴͼਤ2ʹ͓͍֤ͯ։ൃنʢFPʣͷάϥϑʹରͯ͠ɼ

FPͷ͕ʶ 20%ҎͷϓϩδΣΫτͷظͱཁһɼ

͘͠ͷ࣮Λϓϩοτͨ͠ɽͦΕͧΕͷ݁ՌΛ

ਤ3ɼਤ4ʹࣔ͢ɽ·ͨɼFPͷ͕ʶ 20%ҎͷϓϩδΣ

ΫτͷϞσϧͱ࣮ଌͷࠩޡͷฏۉɼඪ४ภࠩɼมಈ

ͼද5ʹࣔ͢ɽٴେΛද4࠷খɼ࠷ɼ

ਤ3ɼਤ4ٴͼɼද4ɼද5͔Βɼಋग़͞ΕͨؔࣜͰ

ಘΒΕΔɼ࣮ϓϩδΣΫτͷͱେ͖͘ҟͳ͍ͬͯ

ͳ͍ͱ͍͑ΔɽࢄਤɼઈରతͳࢦඪͰൺֱ͢Δͱ։

ΑΓ͋ࣜͷ͕ؔࣜɼཁһͷؔظɼنൃ

ͯ·Γ͕ྑ͘ɼ·ͨɼ։ൃن͕খ͍͞ํ͕େ͖͍

߹ΑΓ͋ͯ·Γ͕ྑ͑͘ݟΔɽ͔͠͠ɼҬͷࠩΛ

Ͱൺֱ͢Δͱ྆ऀඪͰ͋Δมಈࢦɼ૬ରతͳྀ͠ߟ

ʹେ͖ͳࠩͳ͍͜ͱ͕Θ͔Δɽ

։ൃنɼظɼཁһͷ͔ؔΒɼ։ൃنΛҡ࣋

ͭͭ͠ೲظΛ͢ࢦʹɼཁһΛ૿ͤྑ͍͜ͱ

͕Θ͔Δɽ͔͠͠ɼ։ൃنɼظɼͷ͔ؔΒɼ

Λॖ͠ɼͦΕʹͬͯඞཁͳཁһΛ૿Ճͤͨ͞ظ

߹ʹɼʢ։ൃίετʣ͕૿େ͢Δ͜ͱ͕Θ͔Δɽ

ͭ·ΓɼظͱτϨʔυΦϑͷؔͰ͋ΔͨΊɼ

ೲظͷ࣮ݱʹ։ൃίετ૿Ճ͕͏͜ͱ͕Θ͔Δɽ

Ұํɼ։ൃنΛҡͭͭ࣋͠։ൃίετΛ͢ݮΔʹɼ

Βͤྑ͍͜ͱ͕Θ͔Δɽ͔͠ݮΛ͘͠ཁһΛظ

͠ɼ࣮ࡍͱͯ͠ɼ։ൃنɼظɼཁһɼɼ

ϓϩδΣΫτͷ༰ڥʹΑ্ͬͯݶԼܾ͕ݶΊΒ

Ε͓ͯΓɼೲظॖͷͨΊʹΛ͍͘ΒͰ૿Ճͤ͞
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�ن
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ฏۉ�

ඪ४�

ภࠩ�
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ฏۉ�
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�
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���� ����� ����� ���� ����� �������
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Δɼ͋Δ͍ɼ։ൃίετݮͷͨΊʹظΛ͍͘ΒͰ

͘͢Δͱ͍ͬͨ͜ͱ࣮ݱతͰͳ͍ɽ࣮ݱʹɼ

ϓϩδΣΫτͷ։ൃنɼظɼཁһɼʹ͍ͭͯɼ

Ϗδωε্ͷ੍ʹԊ͍ͦΕͧΕͷڐ༰ൣғʹ͓͍ͯɼ

Λຬͨ͢Α͏ʹܾఆ͢Δ͜ͱͱͳΔɽࣜؔ

ιϑτΣΞ։ൃͰੜੑ࢈ॏཁͳཁૉͰ͋Δɽੜ

ʢEʣͰׂͬͨʢFʣΛશମنʢPʣΛ։ൃੑ࢈

ͱఆٛ͢ΔͱɼຊߘͰࣜؔͨ͠༺࠾ࣜʢ3ʣͷΑ͏ʹ

ม͞ΕΔɽ

P=40.738ʷ D
-0.149
ʷ M

-0.409
ʢ3ʣ

·ͨɼੜੑ࢈ͱظɼཁһͷؔΛਤ5ʹࣔ͢ɽਤ5

ͷԣ࣠ظɼॎ࣠ཁһɼόϒϧͷେ͖͞ੜੑ࢈

Λࣔ͢ɽࣜʢ3ʣɼٴͼɼਤ5ΑΓɼ͕ظ͍ɼ͘͠

ɼཁһ͕গͳ͍΄Ͳ͍ߴੜ͕ੑ࢈ಘΒΕɼظͱੜ

Ͱ͋τϨʔυΦϑͷؔੑ࢈ͼɼཁһͱੜٴɼੑ࢈

Δ͜ͱ͕Θ͔Δɽͱ͘ʹɼཁһͷํ͕ظΑΓੜ࢈

ੑʹେ͖ͳӨڹΛ༩͍͑ͯΔɽ·ͨɼೲظΛతͱ͠

Լ͕ੑ࢈Λॖ͠ཁһΛ૿Ճͤͨ͞߹ɼੜظͯ

͢Δ͜ͱʹͳΓɼೲظͷ࣮ݱʹΑΔ։ൃίετͷ૿Ճ

ɼੜੑ࢈ͷԼʹΑΔͷͩͱ͍͑Δɽ

ຊߘͰɼιϑτΣΞ։ൃϓϩδΣΫτʹ͓͚Δ։

ͷ࣮σʔλ͔ΒͷϞͷؔɼཁһɼظɼنൃ

σϧԽʹ͍ͭͯݕ౼͠ɼϞσϧ͕֤ࣜࣔ͢มͷؔΛ

දͨ͠ɽنΛҰఆͱ͢ΔͱظͱཁһτϨʔυΦ

ϑͷؔͱͳΓʢਤ1ɼਤ2ʣɼҰൠʹɼʮʹਓ݄ʯͰ

͋Δ͕ɼਓʢཁһʣͱ݄ʢظʣ͕1:1ͷՄͱͳΒ

ͳ͍͜ͱΛఆྔతʹࣔͨ͠ɽ

ͨͩ͠ɼຊߘͰɼσʔλ݅ͷগͳ͔͞Βɼۀछผɼ

ผɼΞʔΩςΫνϟผͷϞσϧࣜͷಋग़Ͱ͖ͳޠݴ

͔ͬͨɽͦͷͨΊɼσʔλ݅Λ૿ͯ͠ɼผ͞Εͨ

ϞσϧࣜΛಋग़͢Δ͜ͱ͕ޙࠓͷ՝ͱͳΔɽ

ँɹࣙ

ຊڀݚͷҰ෦ɼจ෦Պֶলʮੈ࣍ITج൫ߏஙͷͨ

Ίͷڀݚ։ൃʯɼ͓Αͼɼۀ࢈ࡁܦলͷࢧԉʹΑΔʮιϑ

τΣΞֶͷ࣮ફڧԽʹؔ͢ΔௐࠪڀݚʯͷҰͱ͠

ΘΕͨɽߦͯ
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