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The purpose of this research is to develop a method that supports cooking beginners to understand recipes. Since
the number of websites about social recipes is increasing in recent years, users can cook various types of foods by
referring the recipes. However, it is difficult for novice users to cook them easily because the representation details
of cooking procedure differs recipe by recipe and It makes the beginners confuse to understand the recipes. To
solve this problem, we collect recipes and extract the terms that indicate the cooking operation and the elements
that indicate the material and/or items by using ontology.

1. ͸͡Ίʹ

ۙ೥ɼྉཧΛ࡞Δ৔໘͸ଟ਺ଘ͍ͯ͠ࡏΔɽྫ͑͹ೖֶ΍
ब৬ͳͲʹΑΔڥ؀ͷมԽΛػʹҰਓ฻Β͠Λ࢝ΊɼྉཧΛ
Γ͍ͨྉཧͷख࡞Δਓͨͪ͸ɼ࡞ɼࣗ਎ͰྉཧΛࡍΔɽͦͷ࡞
ॱͷ֬ೝ΍৽͍͠ྉཧͷ୳ࡧͷͨΊʹྉཧϨγϐαΠτΛར
༻͢Δɽ cookpad∗1 ʹ୅ද͞ΕΔϢʔβ౤ܕߘྉཧϨγϐα
Πτ͸ྉཧϨγϐΛӾཡͰ͖Δ͚ͩͰ͸ͳ͘ɼࣗ਎ͷͨͬ࡞ྉ
ཧϨγϐΛ౤ߘͰ͖ΔΑ͏ʹͳ͓ͬͯΓɼར༻ऀ΋೥ʑ૿Ճ͠
͍ͯΔ ∗2ɽ͜ͷϢʔβ౤ܕߘྉཧϨγϐαΠτʢҎԼྉཧϨ
γϐαΠτͱ͢هʣͷधཁ͸ߴ·͓ͬͯΓɼྉཧϨγϐαΠτ
cookpad ʹ͓͍ͯ͸ 2016 ೥ 12 ࡏݱ݄ 251 ສ݅ͷྉཧϨγ
ϐ͕౤͞ߘΕ͓ͯΓɼ2013 ೥ 12 ݄·Ͱʹ౤͞ߘΕͨྉཧϨ
γϐ݅਺ͷ 127 ສ඼ͱൺֱ͢Δͱ໿ 2 ഒʹ૿Ճ͍ͯ͠Δ ∗2ɽ
ྉཧϨγϐΛ౤͢ߘΔϢʔβ͸ࣗ਎ͷྉཧ஌ࣝΛ΋ͱʹ࡞੒͠
ͨྉཧϨγϐΛ౤͢ߘΔɽͦͷͨΊɼಉ͡ྉཧ໊Ͱ͋ͬͯ΋౤
ΔϢʔβͷྉཧ஌ࣝʹΑͬͯྉཧϨγϐʹ͓͚Δௐཧखॱ͢ߘ
ͷॻ͖ํ͕ҟͳΔ͜ͱ͕͋Δɽ͜ͷ͜ͱ͔ΒɼྉཧϨγϐͷද
ΏΕͱهΏΕͰ͋ΔɽදهΔɽҰͭ͸ද͢ࡏ͸ᐆດੑ͕ଘʹݱ
͸ɼྉཧϨγϐʹ͓͍ͯϢʔβ͝ͱʹಉ͡ҙຯͷௐཧʹؔ͢܎
Δ༻͕ޠҟͳΔදํه๏ͷ͜ͱΛ͢ࢦɽྫ͑͹ɼਤ 1ʹ͓͚Δ
࣮ઢͷ෦෼͸ͲͪΒ΋ಉ͡ʮۄͶ͗ʯͱ͍͏ҙຯͷ༻ޠΛ࢖༻
͍ͯ͠Δ͕ɼਤ 1 ͷྉཧϨγϐ͸ʮͨ·Ͷ͗ʯͱฏԾ໊ͷࠨ
Έͷදهɼਤ 1 ӈͷྉཧϨγϐ͸ʮۄͶ͗ʯͱฏԾ໊ͱࣈ׽
ͷදهΛ࢖༻͍ͯ͠Δɽ΋͏Ұͭ͸ௐཧաఔͷ͔͞ࡉͰ͋Δɽ
ௐཧաఔͷ͔͞ࡉͱ͸ɼྉཧϨγϐʹ͓͍ͯϢʔβ͝ͱʹಉ͡
ड़͞Ε͍ͯΔهʹࡉɼৄʹࡍड़͞Ε͍ͯΔه͕ޠ༺Λࣔ͢ۀ࡞
৔߹ͱهड़͞Ε͍ͯͳ͍৔߹Λ͢ࢦɽྫ͑͹ɼਤ 1 ʹ͓͚Δ
೾ઢͷ෦෼͸ͲͪΒͷจষ΋ʮ੾Δʯͱ͍͏ҙຯͷݴ༿Λ࢖༻
͍ͯ͠Δ͕ɼਤ ఆ͕ͳ͘ɼਤࢦͷྉཧϨγϐ͸੾Γํͷࠨ1 1

ӈͷྉཧϨγϐ͸੾Γํͷࢦఆ͕͋Δɽ͜ͷΑ͏ͳྉཧϨγϐ
ͷௐཧखॱʹؚ·ΕΔᐆດͳද͕ݱଘ͢ࡏΔ͜ͱ͔Βྉཧͷॳ
৺ऀ͸ྉཧϨγϐͷ੾Γํ΍ௐຯɼՃ೤ͷఔ౓͕ਖ਼֬ʹ൑அͰ
͖ͳ͍ɽ
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ਤ 1: ྉཧϨγϐ͝ͱͷදهΏΕͱௐཧखॱͷ͔ࡉ
͞ͷҧ͍ʢΫοΫύουࣜגձࣾ: cookpad ΑΓਤҾ
༻ɼ ਤࠨ: https://cookpad.com/recipe/3124024ɼਤӈ:

https://cookpad.com/recipe/4305021ʣ

͜ͷ໰୊Λղܾ͢ΔͨΊʹ͸ɼྉཧॳ৺ऀ͕੾Γํ΍ௐຯɼ
Ճ೤ͷ൑அΛਖ਼֬ʹ͜͏ߦͱ͕Ͱ͖ΔΑ͏ͳߏ଄͕ඞཁͰ͋
ΔɽຊڀݚͰ͸ɼྉཧॳ৺ऀʹྉཧϨγϐΛཧղͤ͞Δ͜ͱ
Λ໨తͱ͢Δɽཧղͷ๦͛ʹͳ͍ͬͯΔཁҼͱͯ͠ᐆດੑʹண
໨ͯ͠ɼຊߘͰ͸ௐཧखॱʹ͓͚ΔᐆດੑͷཁҼΛௐࠪ͢Δɽ
ʮᖱΊΔʯ΍ʮ੾ΔʯͳͲͷௐཧखॱʹ͓͚ΔௐཧʹؔΘΔ༻
େʯͳͲޱʣͱɼʮ͡Ό͕͍΋ʯ΍ʮҰ͢هͱޠ༺ʢҎԼௐཧޠ
ͷௐཧखॱʹ͓͚Δࡐྉ΍Ճ޻๏Λࣔ͢༻ޠʢҎԼߏ੒ཁૉͱ
ΛΦϯτϩδʔΛ༻͍ͯ໌֬ʹ͢Δɽੑ܎ʣͱͷؔ͢ه

2. ؔ࿈ڀݚ

2.1 ྉཧϨγϐαΠτͷ׆༻ʹؔ͢Δࢧԉ
ຊΒ͸ྉཧϨγϐʹௐཧͷ೉қ౓Λ෇༩͢Δ͜ͱʹΑͬؠ

ͯ೉қ౓ผʹྉཧϨγϐΛࡧݕͰ͖ΔγεςϜΛఏҊͨ͠ [4]ɽ
͜ͷڀݚͰ͸ɼՈఉྉཧٕೳݕఆʹ͖ͮج෼ྨ͞Εͨௐཧಈ
Ͱ͸ɼݧΛ༻͍Δ͜ͱͰௐཧͷ೉қ౓Λଌ͍ͬͯΔɽධՁ࣮࡞
Ϣʔβ͕ٻΊΔྉཧϨγϐΛ୳͢ࡍʹɼϢʔβࣗ਎ͷௐཧٕ
ज़ʹԠͨ͡ྉཧϨγϐͷ೉қ౓ผͷ͕ࡧݕ༗ޮͰ͋Δͱͨ͠ɽ
͔͠͠ɼՈఉྉཧٕೳݕఆʹ͞ࡌهΕ͍ͯͳ͍ௐཧಈ࡞ͷ೉қ
౓Λܾఆ͢Δ৔߹ɼௐཧಈ࡞ͷ೉қ౓ͷଥ౰ੑΛࣔ͢͜ͱ͕Ͱ
͖ͳ͍ɽ
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໼ౢΒ͸Ϣʔβͷ৯ྺͳͲΛྀͯ͠ߟɼϢʔβࣗ਎͕ௐཧՄ
ೳͳ؆୯ͳྉཧϨγϐΛਪન͢ΔγεςϜΛఏҊͨ͠ [3]ɽ͜
ͷڀݚͰ͸؆୯ͷҙຯΛɼ (1) ௐཧखॱ͕গͳ͍͜ͱɼ (2) ௐ
ཧ͕࣌ؒ୹͍͜ͱɼ (3) গͳ͍͜ͱɼ͕ࡐΔௐຯྉ΍৯͢༺࢖
(4) ങ͍଍͢ௐຯྉ͕গͳ͍͜ͱɼͱఆ͚ٛͮɼϢʔβͷᅂ޷
Λซ༻ͯ͠ྉཧϨγϐΛߜΓࠐΈɼਪન͢Δͱ͍͏Ξϓϩʔν
ΛఏҊ͍ͯ͠Δɽ͔͠͠ɼϢʔβධՁΛ͍ͯͬߦͳ͍͜ͱ͔Β
Ϣʔβͷঢ়گʹ߹ΘͤͨྉཧϨγϐਪનͷ༗༻ੑ͕໌Β͔Ͱ
ͳ͍ɽ

2.2 ྉཧϨγϐͷߏ଄Λѻ͏ڀݚ
ྉཧϨγϐͷߏ଄Λѻ͏ڀݚͰ͸ɼྉཧϨγϐΛϑϩʔά

ϥϑ΍ϚʔΫΞοϓޠݴͳͲΛ༻͍ͯௐཧखॱΛද͠ݱɼγε
ςϜͰྉཧϨγϐʹ͓͚Δௐཧखॱͷলུ΍खॱͷؔੑ܎Λ
ѻ͑ΔΑ͏ʹ͢Δ͜ͱʢҎԼߏ଄Խͱ͢هʣΛࢼΈ͍ͯΔɽޒ
౻͸ௐཧखॱͷશମͷྲྀΕΛ೺Ѳ͢ΔͨΊʹɼௐཧखॱͷྲྀ
ΕΛϑϩʔνϟʔτʹͨ͠ [9]ɽ͜ͷϑϩʔνϟʔτͰ͸ඞཁ
ͱͳΔௐཧखॱΛ࢛֯ͰғΈɼॱ൪Λ໼ҹͰද͢ݱΔ͜ͱͰɼ
ͶۄΔɽ·ͨɼʮΞΫ͕ग़Δʯ΍ɼʮ͍ͯ͠ࢦΛ໨ݱ଄Խͷ࣮ߏ
͗ͷಁ໌౓͕૿͠ɼ஡৭͘ͳΔʯͳͲௐཧखॱʹ͓͍ͯ৚͕݅
ൃੜ͢Δ৔߹ʹ͸෼ذΛ࡞੒͍ͯ͠Δɽ
඿ాΒ͸ྉཧϨγϐ͔ΒௐཧखॱΛࣗಈతʹϑϩʔνϟʔ

τͰදͨ͠ݱ [1]ɽϑϩʔνϟʔτͰද͢ݱΔͨΊʹௐཧಈ࡞
ͷߏ଄ղੳΛ͏ߦඞཁ͕͋ΔͨΊɼྉཧʹؔ͢Δ໊ࣙࢺॻͱ
ಈࣙࢺॻͷߏஙΛͨͬߦɽࣙॻͷߏஙࢺ໊ʹޙͱಈࢺͷؔ܎Λ
ͻͱ·ͱ·Γʹ͠ɼͦΕΒΛௐཧखॱͷॱ൪ʹͭͳ͛ɼϑϩʔ
νϟʔτԽ͢Δ͜ͱʹΑΓྉཧϨγϐͷߏ଄ԽΛ͍ͯͬߦΔɽ
٢઒Β͸ɼσʔλϑϩʔϓϩάϥϛϯάޠݴΛ༻͍Δ͜ͱ

ͰྉཧϨγϐͷߏ଄ԽΛਤΔ͜ͱΛఏҊͨ͠ [6]ɽ͜ͷڀݚͰ
͸ɼσʔλϑϩʔਤΛ༻͍ͯࡐྉͱௐཧํ๏ΛઢͰ͙͜ܨͱͰ
ௐཧखॱΛද͍ͯ͠ݱΔɽ·ͨɼྉཧϨγϐ͕ߏ଄Խ͞ΕΔ͜
ͱͰྉཧϨγϐͷදํݱ๏ͷଟ༷Խ΍ྉཧϨγϐͷσʔλϕʔ
εͷ࡞੒ͳͲߏ଄Խ͞ΕͨྉཧϨγϐͷར༻ͷՄೳੑʹ͍ͭͯ
΋͍ࣔͯ͠Δɽ
৿Β͸γεςϜͰखॱͷলུ΍खॱͷؔੑ܎Λѻ͏͜ͱΛ

໨తʹɼௐཧखॱʹௐཧͷྲྀΕΛද͢ݱΔάϥϑΛ෇༩ͨ͠
ίʔύεΛ࡞੒ͨ͠ [2]ɽ͜ͷڀݚͰ͸ʮ৯ྉʯɼʮಓ۩ʯɼʮܧ
ଓ࣌ؒʯɼʮ෼ྔʯɼʮௐཧऀͷಈ࡞ʯɼʮ৯ࡐͷಈ࡞ʯɼʮ৯ࡐͷঢ়
ଶʯɼʮಓ۩ͷঢ়ଶʯͷλάΛௐཧʹؔ͢܎Δ༻ޠʹͦΕͧΕ෇
༩͠ɼ֤ௐཧखॱͷҙຯΛϑϩʔάϥϑͰද͍ͯ͠ݱΔɽͦͷ
৘ใʹ͍ͯͮجྉཧϨγϐΛάϥϑࣜܗͰද͢ݱΔ͜ͱͰௐཧ
खॱͷྲྀΕΛද͍ͯ͠ݱΔɽ

2.3 ຊڀݚͷҐஔ෇͚
ྉཧϨγϐαΠτͷ׆༻ʹؔ͢ΔࢧԉΛ͍ͯͬߦΔઌݚߦ

ΘΕ͍ͯΔɽ͔͠ߦͷ؆қԽ΍ਪન͕ࡧݕͰ͸ɼྉཧϨγϐڀ
͠ɼྉཧϨγϐΛσʔλͱͯ͠ѻ͏ͨΊʹ͸·ͣϢʔβ͝ͱʹ
ྉཧϨγϐͷॻ͖ํ͕ҟͳ͍ͬͯΔ΋ͷΛಉࣜ͡ܗʹ͢Δඞཁ
͕͋Δɽ
·ͨɼྉཧϨγϐͷߏ଄Λѻ͍ͬͯΔઌڀݚߦʹ͓͍ͯ͸ɼ

ྉཧϨγϐΛߏ଄Խ͢Δ͜ͱʹΑͬͯௐཧखॱͷ೺Ѳ΍ௐཧ
ͷࢧԉ͕͞Ε͍ͯΔɽ͔͠͠ɼௐཧखॱ͕ෳࡶͳߏ଄Ͱ͋Δ৔
߹ɼϑϩʔάϥϑͰ͸ରԠͰ͖ͳ͍఺΍ɼఏҊ͞Ε͍ͯΔߏ଄
Խͷख๏ʹ͓͍ͯௐཧखॱͷશͯΛ໢ཏ͢Δ͜ͱ͕Ͱ͖ͳ͍఺
͔Βෆ׬શͰ͋ΔɽͦͷͨΊɼௐཧखॱͷ೺Ѳ΍ௐཧͷࢧԉ͕
Ͱ͖͍ͯͳ͍ɽ
ͦ͜ͰຊڀݚͰ͸ɼௐཧखॱʹ͓͚ΔᐆດੑΛղফ͠ɼྉཧ

ॳ৺ऀ͕ྉཧϨγϐΛཧղ͢ΔͨΊͷࢧԉٕज़ͷ࣮ݱΛ໨ࢦ
͢ɽͦͷͨΊʹɼௐཧखॱʹ͓͚Δᐆດੑʹ͍ͭͯௐࠪ͠ɼௐ

ཧ༻ޠͱߏ੒ཁૉͷؔੑ܎Λ໌֬ʹ͢Δɽ

3. ᐆດੑղফ΁͚ͨ޲औΓ૊Έ

ຊষͰ͸ɼྉཧϨγϐͷௐཧखॱʹ͓͚Δᐆດੑͷղফͷ
ͨΊʹඞཁͰ͋Δॲཧʹ͍ͭͯड़΂Δɽ·ͣɼྉཧϨγϐ͔Β
ௐཧ༻ޠͱߏ੒ཁૉΛநग़͠ɼλάΛ෇༩ͨ͠ɽ࣍ʹɼௐཧ༻
੒ཁૉΛௐࠪͨ͠ɽߏΔ͔͔ʹޠ

3.1 ຊڀݚͷख๏
ຊڀݚͰ͸ྉཧϨγϐͷௐཧखॱʹ͓͚ΔᐆດੑΛղফ͢

ΔͨΊʹΦϯτϩδʔΛ༻͍ΔɽຊڀݚͰ͸ΦϯτϩδʔΛର
৅ͱͦͷؔੑ܎Λચ͍ग़ͯ͠࡞੒ͨ͠ɽΦϯτϩδʔΛ༻͍Δ
͜ͱʹΑͬͯྉཧϨγϐͷखॱʹ͓͚Δ༻ޠͷؔ֬໌͕ੑ܎ʹ
ͳΓɼᐆດੑ͕ͳ͍ྉཧϨγϐΛ࡞੒͢Δ͜ͱ͕Ͱ͖Δɽͦͷ
ͨΊʹ͸ᐆດੑΛߏ੒͍ͯ͠ΔཁҼΛௐࠪ͠ɼᐆດੑΛղফ͢
ΔͨΊͷํ๏Λݕ౼͢Δඞཁ͕͋ΔɽຊߘͰ͸ɼΦϯτϩδʔ
Λ༻͍ͯௐཧ༻ޠͱߏ੒ཁૉͷؔੑ܎Λ੔ཧ͠ɼྉཧϨγϐͷ
खॱʹ͓͚ΔᐆດੑΛߏ੒͍ͯ͠ΔཁҼͷௐࠪΛ͏ߦɽ

3.2 ௐཧ༻ޠͱߏ੒ཁૉͷநग़
ྉཧϨγϐΛѻ͏ͨΊʹɼྉཧϨγϐͷௐཧखॱʹ͓͚Δ

ௐཧ༻ޠͱߏ੒ཁૉΛநग़͠ɼͦͷछྨͱग़݅ݱ਺ͷௐࠪΛ
ɽͨͬߦ

3.2.1 ෼ੳର৅
ྉཧϨγϐαΠτ cookpad ΑΓ౤͞ߘΕͨྉཧϨγϐͷத

ʹؚ·ΕΔௐཧखॱΛର৅ͱ͢ΔɽྉཧϨγϐαΠτʹ౤͞ߘ
ΕͨྉཧϨγϐͷத͔ΒϥϯμϜʹ 80 ݅Λબ୒͠ɼྉཧϨγ
ϐͷதʹؚ·ΕΔ 536 ͷखॱΛίʔύεͱͯ͠ऩूͨ͠ɽ

3.2.2 ෼ੳํ๏
લઅͰऩूͨ͠ίʔύεΛܗଶૉղੳͰܗଶૉ͝ͱʹ෼͚ͨɽ

͸ثଶૉղੳܗ MeCabʢver. 0.996ʣΛ༻͍ɼࣙॻ͸ ipadic

ʢver. 2.7.0ʣΛ༻͍ͨɽܗଶૉʹ෼͚ͨ΋ͷͷத͔Βௐཧʹؔ
ΘΔ༻ޠΛखಈͰநग़͠ɼλά෇͚Λͨͬߦɽλά෇͚Λ͏ߦ
Ίɼͨͨ͠ࡏଘ͕ྫࣄ෼ׂ͞Ε͍ͯΔ͕ޠ༺ɼௐཧʹؔΘΔࡍ
ௐཧͷ༻ޠʹ௚͔ͯ͠Βλά෇͚Λͨͬߦʢe.g, ʮిࢠ/Ϩϯ
δʯ ˠ ʮిࢠϨϯδʯʣɽҎԼʹλάͷछྨΛࣔ͢ɽ

3.2.3 ෼ੳ݁Ռ
ྉཧϨγϐ 80 ݅ͷखॱΛܗଶૉʹ෼͚ͨ݁ՌͱͦΕͧΕͷ

݅਺Λද 1 ʹࣔ͢ɽܗଶૉͷग़ݱස౓ΛධՁͨ݁͠Ռɼग़ݱ
ස౓͕Ұ൪͔ͨͬߴʮ໊ࢺʯ͓Αͼࡾ൪໨ʹ͔ͨͬߴʮಈࢺʯ
ͷ߹ܭ͸ɼશܗଶૉதͷ 52%Λ઎Ί͍ͯΔ͜ͱ͕֬ೝ͞Εͨɽ
ௐཧखॱͱߏ੒ཁૉͷؔੑ܎Λ໌֬ʹ͢ΔͨΊʹ͸ɼௐཧͷ
ʮର৅ʯɼʮಈ࡞ʯ͓Αͼʮঢ়ଶʯΛࣔ͢඼ࢺΛର৅ͱͯ͠෼ੳ͢
Δඞཁ͕͋ΔͨΊɼͦΕΒΛ෼ੳର৅ͱ͠ɼλάΛ෇༩ͨ͠ɽ
෼ੳର৅ͱͳͬͨྉཧϨγϐʹ͓͚Δλάͷग़݅ݱ਺Λද 2ʹ
ࣔ͢ɽλά෇͚͸खಈͰϊΠζΛऔΓআ͖ɼද 2ͷ߲ʹࣔ͢λ
άΛ෇༩ͨ͠ɽ͜ͷ݁Ռ͔Βɼ෇༩͞Εͨλάͷ͏ͪ 67%͕ɼ
ʮࡐྉʯλάͱʮख๏ʯλάͰ͋Δ͜ͱ͕໌Β͔ʹͳͬͨɽ·
ͨλά෇͚ͷର৅ͱͨ͠ܗଶૉ͔ΒϊΠζΛऔΓআ͍ͨ݁Ռɼ
ௐཧʹؔ͢܎Δ༻͕ޠྉཧϨγϐͷखॱ෦ʹ͓͚ΔςΩετશ
ମͷ 33%Λ઎ΊΔ͜ͱ͕໌Β͔ʹͳͬͨɽ

3.3 ௐཧ༻ޠͱߏ੒ཁૉͷؔੑ܎ͷ෼ੳ
ຊߘͰ͸ɼௐཧ༻ޠʹண໨͠ɼߏ੒ཁૉͱͷؔੑ܎Λ໌Β͔

ʹ͢ΔͨΊʹ෼ੳΛͨͬߦɽ

3.3.1 ෼ੳର৅
3.2અͰऩूͰ͖ͨʮख๏ʯͱλάΛ෇༩ͨ͠ௐཧ༻ޠ 1,365

݅Λର৅ͱͨ͠ɽ
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ද 1: ྉཧϨγϐͷखॱΛܗଶૉʹ෼͚ͨ಺༁

඼ࢺ ଶૉ݅਺ܗ λάͷର৅݅਺
ࢺ໊ 3,928 3,219

ॿࢺ 3,096 268

ಈࢺ 2,036 1,738

߸ه 1,335 42

ॿಈࢺ 604 208

෭ࢺ 177 122

ࢺ༰ܗ 137 111

઀಄ࢺ 92 62

࿈ମࢺ 17 2

ࢺಈײ 8 0

઀ଓࢺ 7 3

ϑΟϥʔ 5 4

ܭ߹ 11,442 5,779

ද 2: λάͷछྨͱͦΕͧΕͷ෇༩ͨ݅͠਺

λά ݅਺
ख๏ 1,365

ྉࡐ 1,176

৚݅ 553

ಓ۩ 308

࣌ؒ 83

αΠζ 72

ऴྃ 69

ྔ 60

Րྗ 43

৔ॴ 43

ܭ߹ 3,772

3.3.2 ෼ੳํ๏
ຊڀݚͰ͸ΦϯτϩδʔΛ༻͍ͯྉཧϨγϐͷखॱʹ͓͚Δ

ௐཧ༻ޠͱߏ੒ཁૉͷؔੑ܎Λௐࠪ͢Δɽͦ͜Ͱɼௐཧ༻ޠʹ
͔͔Δߏ੒ཁૉΛจষ಺ͷڞ௨நग़ස౓ʹ͍ͯͮج੔ཧͨ͠ɽ
ௐཧ༻ޠʹ͔͔Δߏ੒ཁૉ͸ௐཧ༻ޠͱಉ͡खॱ൪߸ͷதʹؚ
·Ε͍ͯΔߏ੒ཁૉͷΈͱͨ͠ɽௐཧखॱʹग़͢ݱΔௐཧ༻ޠ
ͷதͰಉԻҟٛޠ͸୯Ұͷදݱʹ·ͱΊΔɽྫ͑͹ɼʮΈ͡Μ
੾Γʯͱʮ͘͟੾Γʯ͸͍ޓʹௐཧ༻ޠͷܗ͸ҧ͏͕ͲͪΒ΋
ʮ੾Δʯͱ͍͏ҙຯʹͳΔ͜ͱ͔Βʮ੾Δʯͱ͍͏ௐཧ༻ޠʹ
౷Ұͨ͠ɽʮΈ͡Μʯ΍ʮ͘͟ʯ͸ʮ੾Δʯͷߏ੒ཁૉʮ੾Γํʯ
ͱͨ͠ɽௐཧ༻ޠͷ·ͱΊํ͸ઌڀݚߦ [8]Ͱ࡞੒͞ΕͨΦϯ
τϩδʔΛߟࢀʹͨ͠ɽௐཧ༻ޠͷߏ੒ཁૉΛ੔ཧͨ͠΋ͷͷ
ҰྫΛਤ 2ʹࣔ͢ɽؙͰғ·Εͨௐཧ༻ޠ͸ʮख๏ʯλάΛ෇
༩͞Ε͓ͯΓɼͦΕʹ͔͔Δߏ੒ཁૉ͕࢛֯Ͱғ·Ε͍ͯΔɽ
͍ͯͬ·ܾ͕ܗͷࢺͷॿࡍΔ͔͔ʹޠ༺੒ཁૉͷதͰ΋ௐཧߏ
Δ৔߹ɼॿࢺͷछྨΛؙͱ࢛֯Λͭͳ͙ઢʹࣔͨ͠ɽ·ͨɼ࢛
֯ͷԼʹ͍ࣔͯ͠Δͷ͸ɼͦΕͧΕͷߏ੒ཁૉͷྫͰ͋Δɽ

3.3.3 ෼ੳ݁Ռ
ຊߘͷ෼ੳͰ͸ʮ͗࡟མͱ͢ʯɼʮࠁΉʯɼʮ੾Γ෼͚Δʯɼʮ੾

Γམͱ͢ʯΛʮ੾Δʯͱͯ͠ѻͬͨɽද 3ʹʮ੾Δʯ͕ग़͠ݱ
ճ਺Λࣔ͢ɽʮख๏ʯλά͕෇༩ݱ੒ཁૉͷछྨͱग़ߏͷࡍͨ
͞Εͨௐཧ༻ޠͷதͰɼʮ੾Δʯͱ෼ྨ͞Εͨௐཧ༻ޠ͸ 140

݅Ͱ͋Δɽ͜Ε͸ௐཧखॱͰग़ͨ͠ݱʮख๏ʯλά͕෇༩͞Ε
ͨௐཧ༻ޠશମͷ 10%Λ઎ΊΔɽௐཧ༻ޠʮ੾Δʯ͕ग़͠ݱ
ྉʯ͸ࡐ੒ཁૉʮߏ͸ʹࡍͨ 100%Λ઎Ίͨɽ͜ͷ͜ͱ͔Βௐ

ਤ 2: ௐཧ༻ޠʮ੾Δʯͱؔ࿈ͨ͠ߏ੒ཁૉ

ཧ༻ޠʮ੾Δʯʹؔͯ͠ɼௐཧͷର৅ͱͳΔࡐྉʹ͍ͭͯͷল
ུ͸ଘ͠ࡏͳ͍͜ͱ͕໌֬ʹͳͬͨɽ·ͨɼߏ੒ཁૉʮಓ۩ʯ
͸แஸҎ֎Λ࢖༻͢Δهʹࡍड़͞Ε͍ͯͨɽ͜Ε͸ʮ੾Δʯͱ
͍͏ಈ࡞͸ɼแஸΛ࢖༻͢Δ͜ͱ͕ௐཧऀͷલఏͰ͋Δ͜ͱ͔
Βهड़͢Δඞཁ͕ͳ͍͜ͱ͕ࣔࠦ͞Εͨɽߏ੒ཁૉʮ੾Γํʯ
͸ 56%ग़ͨ͠ݱɽௐཧ༻ޠʮ੾Δʯʹؔͯ͠ɼௐཧͷಈ࡞ͱ
ͳΔʮ੾Γํʯʹ͍ͭͯͷলུ͸ଘ͢ࡏΔ͜ͱ͕໌֬ʹͳͬͨ
͜ͷ͜ͱ͔Βɼௐཧ༻ޠʮ੾Δʯʹ͓͚Δߏ੒ཁૉʮ੾Γํʯ
͸ᐆດੑͷݪҼͩͱࣔࠦ͞Εͨɽ
·ͨɼ 257 ݅ͷௐཧ༻͕ޠʮೖΕΔʯͱ෼ྨ͞Εͨɼग़͠ݱ

ͨௐཧ༻ޠશମͷ 19%Λ઎Ίͨɽຊߘͷ෼ੳͰ͸ʮՃ͑Δʯɼ
ʮ௥Ճ͢Δʯɼʮ౤ೖ͢Δʯɼʮ·Θ͠ೖΕΔʯɼʮ·Θ͔͚͠Δʯ
ʮׂΓೖΕΔʯɼʮ͍ΕΔʯɼʮྲྀ͠ೖΕΔʯɼʮ଍͢ʯΛʮೖΕΔʯ
ͱͯ͠ѻͬͨɽද 4ʹௐཧ༻ޠʮೖΕΔʯ͕ग़ࡍͨ͠ݱͷߏ੒
ཁૉͷछྨͱग़ݱճ਺Λࣔ͢ɽௐཧ༻ޠʮೖΕΔʯ͕ग़ͨ͠ݱ
ྉʯ͸ࡐ੒ཁૉʮߏɼࡍ 97%ग़ͨ͠ݱɽߏ੒ཁૉʮࡐྉʯ͕
ग़͠ݱͳ͍৔߹͸ɼલͷखॱ൪߸Ͱ࢖༻ͨ͠தؒੜ੒෺Λ͢ࢦ
੒ཁૉʮಓ۩ʯ͸ߏলུ͞Ε͍ͯͨɽ·ͨɼ͕ޠ༺ 60%ग़ݱ
͍ͯͨ͠ɽߏ੒ཁૉʮಓ۩ʯ͕ग़͠ݱͳ͍৔߹͸ɼલͷखॱ൪
߸Ͱ࢖༻͍ͯͨ͠ಓ۩Λ͕ޠ༺͢ࢦলུ͞Ε͍ͯͨɽ͜ΕΒͷ
͜ͱ͔Βɼௐཧ༻ޠʮೖΕΔʯʹ͓͍ͯߏ੒ཁૉʮࡐྉʯɼʮಓ
۩ʯ͸ᐆດੑͷݪҼͩͱࣔࠦ͞ΕΔɽௐཧ༻ޠʮೖΕΔʯͷߏ
੒ཁૉʮ৚݅ʯ͸ೋछྨͷҙຯؚ͕·Ε͍ͯͨɽҰͭ໨͸ߏ੒
ཁૉʮࡐྉʯΛೖΕΔλΠϛϯάɼೋͭ໨͸ߏ੒ཁૉʮࡐྉʯ
ͷೖΕํͰ͋Δɽ·ͨɼʮ੾ΓࠐΈΛೖΕΔʯʮസΛೖΕΔʯͱ
͍ͬͨௐཧ༻ޠ΋ग़͍ͨͯ͠ݱɽ͜ͷ݁Ռ͔Βɼௐཧ༻ޠʮೖ
ΕΔʯ͸ෳ਺ͷ࢖༻ํ๏͕ଘ͢ࡏΔ͜ͱ͕໌֬ʹͳͬͨɽ
Ҏ্ͷ෼ੳ͔ΒɼᐆດੑͷݪҼ͸ʮख๏ʯλά͕෇༩͞Εͨ

ௐཧ༻ޠͷߏ੒ཁૉ͕౷Ұ͞Ε͍ͯͳ͍͜ͱ͕ࣔࠦ͞Εͨɽࠓ
Ҏ֎ͷௐཧޠ༺Ͱௐࠪͨ͠ௐཧߘɼΦϯτϩδʔΛ༻͍ͯຊޙ
ɼௐཧखॱʹର͢ޙΛௐࠪ͢Δɽͦͷੑ܎੒ཁૉͷؔߏͱޠ༺
Δᐆດੑͷղফํ๏Λݕ౼͢Δɽ

3.4 ࡯ߟ
ຊߘͰ͸ɼྉཧϨγϐ͔Βநग़ͨ͠ௐཧ༻ޠͱߏ੒ཁૉʹ

ର͠ɼλάΛ෇༩ͨ͠ɽλάΛ෇༩ͨ͠΋ͷ͔ΒΦϯτϩδʔ
Λ࡞੒͠ɼௐཧ༻ޠͱߏ੒ཁૉͷؔੑ܎Λௐࠪͨ͠ɽௐཧ༻ޠ
Λ෼ੳͨ݁͠Ռ͔Βௐཧ༻ޠʮ͔͚ΔʯɼʮೖΕΔʯͳͲ͸ߏ੒
ཁૉ͕ҟͳΔͱҙຯ͕ҟͳΔ͜ͱ͕໌Β͔ʹͳͬͨɽྫ͑͹ௐ
ཧ༻ޠʮ͔͚Δʯ͸ʮՐʹ͔͚Δʯͱ͍͏ํ͍࢖ͱʮग़ोΛ͔
͚Δʯͱ͍ͬͨΑ͏ʹߏ੒ཁૉʹΑͬͯҟͳΔҙຯΛ࣋ͭɽߏ
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ද 3: ಈࢺʮ੾Δʯ͕ग़ࡍͨ͠ݱͷཁૉͷग़ݱճ਺
੾Δ

ཁૉ ग़ݱճ਺
ྉࡐ 140

੾Γํ 79

αΠζ 67

৚݅ 15

ಓ۩ 2

ྔ 1

ද 4: ಈࢺʮೖΕΔʯ͕ग़ࡍͨ͠ݱͷཁૉͷग़ݱճ਺
ೖΕΔ

ཁૉ ग़ݱճ਺
ྉࡐ 248

ಓ۩ 153

৚݅ʢλΠϛϯάʣ 47

৚݅ʢͦͷଞʣ 24

ྔ 23

੒ཁૉʹԠͯ͡ҙຯ͕มԽ͢Δௐཧ༻ޠʹؔͯ͠͸ɼௐཧ༻ޠ
ͱߏ੒ཁૉΛ੔ཧ͢Δߏʹࡍ੒ཁૉͷෆ଍͕ͳ͍Α͏ʹ͠ͳ͚
Ε͹ͳΒͳ͍ɽ·ͨɼௐཧ༻ޠʮ੾Δʯ͕ग़ࡍͨ͠ݱͷߏ੒ཁ
ૉʮಓ۩ʯ͸แஸҎ֎Λ࢖༻͢Δ৔߹ʹهड़͞Ε͓ͯΓɼแஸ
Λ࢖༻͢Δ৔߹͸௨ৗলུ͞Ε͍ͯΔɽ͜Ε͸ɼྉཧΛ͢Δશ
ͯͷਓ͕͍࣋ͬͯΔڞ௨ͷ஌͕ࣝଘ͢ࡏΔ৔߹ɼڞ௨ͷ஌ࣝ͸
҉໧తʹলུ͞Ε͍ͯΔՄೳੑ͕͋ΔͨΊͰ͋ΔɽͦͷͨΊɼ
ௐཧ༻ޠͱߏ੒ཁૉΛ౷Ұ͢Δࡍ͸ௐཧʹؔ͢Δڞ௨ͷ஌ࣝʹ
Δඞཁ͕͋Δɽྀ͢ߟ͍ͯͭ
ຊߘͰ͸ɼௐཧ༻ޠͱߏ੒ཁૉʹஶऀͷ൑அͰλάΛ෇༩

ͨ͠ɽͦͷͨΊɼλάͷछྨͷଥ౰ੑʹ͍ͭͯݕ౼Ͱ͖͍ͯͳ
͍ɽྫ͑͹ɼௐཧ༻ޠʮೖΕΔʯͷߏ੒ཁૉʹ͓͍ͯʮ৚݅ʯ
λάΛ෇༩͞ΕΔࡍʹ͸ಉ͡ߏ੒ཁૉͰ΋ෳ਺छྨͷҙຯ͕
ଘ͍ͨͯ͠ࡏɽ͜ͷ͜ͱ͔Βௐཧ༻ޠʮೖΕΔʯҎ֎ͷಈࢺͷ
Δ͜ͱ͕͢ࡏ੒ཁૉʮ৚݅ʯʹରͯ͠΋ෳ਺छྨͷҙຯ͕ଘߏ
ࣔࠦ͞ΕΔɽͦͷͨΊλάͷ෇༩ʹ͍ͭͯݟ௚͠Λ͏ߦඞཁ͕
͋Δɽ
ᐆດੑΛղফ͢Δ͜ͱ͕Ͱ͖ͨ৔߹ɼऀڀݚ͸γεςϜͰௐ

ཧखॱͷྲྀΕɼखॱͷؔੑ܎Λѻ͏͜ͱ͕Ͱ͖ΔɽͦͷͨΊɼ
ྉཧϨγϐΛߏ଄Խ͠ɼঢ়گʹԠͯ͡վมͰ͖ΔΑ͏ʹͳΔՄ
ೳੑ͕͋Δɽ·ͨᐆດੑ͕ղফ͞ΕΔͱྉཧϨγϐͷ೉қ౓ͷ
ඪʹྉࢦඪΛܾఆ͢Δ͜ͱ͕Ͱ͖Δɽ͜ΕʹΑΓɼ೉қ౓Λࢦ
ཧϨγϐͷ׆༻͍ͯ͠Δઌڀݚߦ [3, 4, 7] Ͱ࡞੒͞Εͨγε
ςϜΛྉཧॳ৺ऀ͕ྉཧϨγϐΛཧղ͢ΔͨΊʹ࢖༻Ͱ͖Δɽ

4. ͓ΘΓʹ

ຊڀݚͰ͸ɼྉཧϨγϐͷௐཧखॱʹ͓͚ΔᐆດੑΛղফ
͢Δ͜ͱʹΑΓྉཧॳ৺ऀʹྉཧϨγϐΛཧղͤ͞Δ͜ͱΛ
໨తʹɼͦͷ્֐ཁҼͷҰͭͰ͋ΔྉཧϨγϐͷᐆດੑʹண໨
͠ɼͦͷཁҼʹ͍ͭͯௐࠪΛͨͬߦɽௐཧ༻ޠʹؔ͢ΔΦϯτ
ϩδʔΛ࡞੒͢Δख๏Λ༻͍ͯɼྉཧϨγϐʹ͓͚Δௐཧ༻ޠ
ͱߏ੒ཁૉͷؔੑ܎Λௐࠪ͠ɼ෼ੳͨ͠ɽௐࠪͷ݁Ռɼᐆດੑ
ͷݪҼ͸ʮख๏ʯλά͕෇༩͞Εͨௐཧ༻ޠͷߏ੒ཁૉ͕౷Ұ
͞Ε͍ͯͳ͍͜ͱ͕໌Β͔ʹͳͬͨɽ

ँࣙ

ຊڀݚͰ͸ɼΫοΫύουࣜגձࣾͱཱࠃ৘ใֶڀݚॴ͕ఏ
ͷँײʹΔʮΫοΫύουσʔλʯΛར༻͠·ͨ͠ɽ͜͜͢ڙ
ҙΛ͠ه·͢ɽຊڀݚͷ਱ߦʹ͋ͨΓɼจ෦ՊֶলՊֶڀݚඅ
ʢ՝୊൪߸:15H02780ʣͷॿ੒Λड͚ͨɼँͯ͠هҙΛද͢ɼ
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