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ং࿦

1.1 എܠ

ざアぶろアへみとʢҎԼɼODB〝ུ『ɽʣぇಋೖ『぀࣏ࣗମ〤ɼӡߦご゙ぎɼӡؒ࣌ߦ

ଳɼಋೖ『぀ं྆〣छྨ〝୆਺ɼӡ௞ぇܾ〶〟々ぁ〥〟〾〟⿶ɽ〳〔ɼ֤ձܭ೥౓〉〝〠

ӡܗߦଶぇܾ〶〟々ぁ〥〟〾〟⿶ɽ

ざアぶろアへみと〣ӡߦぇݕ౼「〛⿶぀࣏ࣗମ〤ɼਓີޱ౓⿿௿⿶〈〝⿿ଟ。ɼむがぬ

アぷ゙ひゆௐࠪ⿿ߦいぁ〛⿶〟⿶〈〝⿿গ〟。〟⿶ɽ〒〈〜ɼざアぶろアへみと〣ओ〟ར

༻ऀ〜⿴぀ऀྸߴ⿿〽。༻⿶぀ࢪઃ〹ళฮ〣৘ใ⿾〾〜　぀ݶ〿ਖ਼֬〠धཁぇࠐݟ〵〈〝

⿿ॏཁ〜⿴぀ɽ

1.2 ໨త

ຊڀݚ〣໨త〤ɼ〈ぁ⿾〾ざアぶろアへみとぇಋೖ『぀࣏ࣗମ〣୲౰ऀɼٴ〨ɼط〠ಋ

ೖ《ぁ〛⿶぀ざアぶろアへみと〣ӡߦମܥ〣վળぇݕ౼『぀࣏ࣗମ〣୲౰ऀ〣〔〶〠ɼࠃ

౔਺஋৘ใʢGISぶがのʣɼٴ〨աڈ〣ざアぶろアへみと〣゜そぶがのぇ༻⿶〛ざアぶろ

アへみと〣धཁぇ༧ଌ『぀〈〝〜⿴぀ɽざアぶろアへみと〤ɼ〒〣ӡߦ〣ぎ゚っ゙どわ⿿

ܾ〳ぁ〥ɼ〒ぁ〠ै〘〔ӡߦてゎゔ゛がのぇ࡞぀〈〝⿿Մೳ〜⿴぀ɽຊڀݚ〜〤ɼӡߦ

てゎゔ゛がのぇ༻⿶〛ɼ࣏ࣗମ〠⿼々぀࠷ద〟ӡ௞〹ं྆୆਺〣ݕ౼『぀〈〝ぇલఏ〠ɼ

ӡߦてゎゔ゛がの⿿༧໿ぇൃੜ《【぀〔〶〠ඞཁ〟༧໿ऀ਺〣ぶがのぇ࡞぀ํ๏ぇఏҊ

『぀ɽ

1.3 ຊ࿦จ〣ߏ੒

ୈ 1ষ〜〤ɼຊڀݚ〣໨త〠〙⿶〛ड़〮〔ɽ

ୈ 2ষ〜〤ɼざアぶろアへみと〣धཁぇ༧ଌ『぀ํ๏ぇఏҊ『぀ɽ

ୈ 3ষ〜〤ɼざアぶろアへみと〣゜そぶがのぇೖख「〔『〮〛〣࣏ࣗମ〠〙⿶〛ɼొ࿥

ऀ਺〣มԽぇද『てとふわɾはぐべゎひぜとɾゑぶ゚〠〽぀てゎゔ゛がてゖアɾぶがの〝

〒〣࣮ぶがの〝〣やくひふくアそぇߦ⿸ɽ《〾〠ɼざアぶろアへみと〣゜そぶがのぇೖख

「〔࣏ࣗମ〣゜そぶがの⿾〾ಘ〾ぁ〔む゘ゐがのɼٴ〨ɼ౦ۚࢢ〠⿼々぀ GISぶがのぇ

༻⿶〛ɼ໿ 1km࢛ํ〣ゐひてゔ〠෼々〾ぁ〔 2ねがアؒ〜〣धཁ〣ਪఆぇࢼ〴぀ɽ

ୈ 4ষ〜〤ɼୈ 2ষ〜ड़〮぀てとふわɾはぐべゎひぜとɾゑぶ゚ぇద༻『぀৔߹〣ద༻

〣ݶք〠〙⿶〛࡯ߟ『぀ɽ〳〔ɼ౦ۚࢢ〠⿼々぀ 2೥ؒ〣࣮ӡߦぶがの⿾〾ࢉܭ「〔࣮ध

ཁ〝ɼୈ 3ষ〜ਪఆ「〔༧૝धཁぇൺֱ『぀ɽ

ୈ 5ষ〜〤ɼ݁࿦〝ޙࠓ〣ల๬ぇड़〮぀ɽ
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2.1 〤」〶〠

ຊষ〜〤ɼަ௨धཁ〣༧ଌゑぶ゚〠〙⿶〛ɼ〽。࢖いぁ぀ަ௨धཁゑぶ゚〠〙⿶〛֓આ

「ɼຊڀݚ〜༻⿶぀ަ௨धཁゑぶ゚〣Ґஔ෇々〠〙⿶〛ड़〮぀ɽ

2.2 ຊڀݚ〠ؔ࿈『぀ަ௨धཁ༧ଌゑぶ゚

2.2.1 ަ௨धཁ༧ଌゑぶ゚〣෼ྨ

ல໦〾 [11]〠〽ぁ〥ɼަ௨धཁ༧ଌゑぶ゚〤࣍〣 3〙〣ࢹ఺〜෼ྨ〜　぀ɽ

1. ܕܭඇू〝ܕܭू

2. ֬཰ܕ〝ܾఆܕ

3. ಉ࣌ܕ〝࿈ܕ࠯

〤ɼ1ਓܕܭɼू〚⿶〘〠ܕܭඇू〝ܕܭू 1ਓ〣ަ௨ߦಈぇねがア〣୯Ґ〜ूܭ「ɼ

〈ぁぇねがア〉〝〣ಛ௃ぇද『ม਺〜આ໌『぀〷〣〜⿴぀ɽଞํ〣ඇूܕܭ〤ɼަ௨〣࠷

খ୯Ґ〜⿴぀ݸਓぇର৅〠ɼ౎׆ࢢಈ〹ަ௨つがもとɼݸਓ〣ಛੑぇݸ〠ݩਓ〣ަ௨ߦಈ

〣Ұ෦〟⿶「શ෦ぇܾఆ『぀աఔぇઆ໌『぀〷〣〜⿴぀ɽ

֬཰ܕ〝ܾఆܕ〠〙⿶〛ɼ֬཰ܕ〤ɼぷ゙ひゆ〣ੜىճ਺ɼ໨త஍ɼར༻ަ௨खஈɼܦ

࿏〟〞〣બ୒〣Մೳੑぇ֬཰ݱ৅〝「〛ଊ⿺ɼਪఆ『぀ゑぶ゚〜⿴぀ɽଞํ〣ܾఆܕ〤ɼ

〒ぁ〾〣Մೳੑぇ֬ఆత〠આ໌「ɼਪఆ『぀〷〣〜⿴぀ɽ

ಉ࣌ܕ〝࿈ܕ࠯〠〙⿶〛ɼಉ࣌ܕ〤ɼަ௨ߦಈશମぇಉ࣌త〠ਪఆ『぀〷〣〜⿴぀ɽଞ

ํ〣࿈ܕ࠯〤ɼަ௨ߦಈぇ⿶。〙⿾〣ஈ֊〠෼々ɼલஈ֊〣݁Ռぇલఏ〝「〟⿿〾ɼ࣍〣

ஈ֊ぇਪఆ『぀〷〣〜⿴぀ɽ

ல໦〾 [11] 〠〽ぁ〥ɼ౎ަࢢ௨〣ろとのがゆ゘ア〤ूܕܭ–ܾఆܕ–࿈ܕ࠯〣ゑぶ゚⿿

〰〝え〞〜⿴〿ɼޙड़『぀࢛ஈ֊ਪఆ๏〤ɼ〈〣ܕ〣૊〴߹い【〠⿴〔぀ɽ〳〔ɼல໦〾

[11]〤ɼۙ࠷〜〤ɼඇूܕܭ–֬཰ܕ–࿈ܕ࠯〣ゑぶ゚⿿ަ௨ߦಈ〣෼ੳ〹ަ௨ࡦࢪ〠༻⿶

〾ぁ぀〈〝〷ଟ⿶〝ࢦఠ『぀ɽ

2.2.2 ࢛ஈ֊ਪఆ๏

࢛ஈ֊ਪఆ๏〝〤ɼલड़〣࿈ܕ࠯〣ゑぶ゚〜⿴〿ɼ࣍〣 4ஈ֊〠෼々〛༧ଌ『぀ɽ

1. ぷ゙ひゆ〣૯ྔぇ༧ଌ『぀ɽ

2. ぷ゙ひゆ〣ൃੜねがア〝ूதねがア〉〝〣ぷ゙ひゆ਺ぇ༧ଌ『぀ɽ

3. ൃੜねがア〝ूதねがア〉〝〣ぷ゙ひゆ〠〙⿶〛ɼ〞え〟ަ௨खஈ⿿ར༻《ぁ぀⿾

ぇ༧ଌ『぀ɽ
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4. ަ௨खஈ〉〝〠ɼ〞え〟ܦ࿏⿿બ୒《ぁ぀⿾ぇ༧ଌ『぀ɽ

2.2.3 ख๏ܕܭख๏〝ඇूܕܭू

௕୩઒ [9]〤ɼざアぶろアへަ௨〣ಋೖܭըࡦఆ〣ࢧԉ〣〔〶〠ɼ׆ಈ–໨త஍–ަ௨ख

ஈ〣 3ஈ֊⿾〾〟぀ަ௨ߦಈゑぶ゚ぇߏங「ɼӡܭߦը〣ධՁ๏ぇӡߦご゙ぎɾऩӹੑɾ

ަ௨つがもとਫ४〣؍఺⿾〾ఏҊ「〛⿶぀ɽ〒〣த〜ɼަ௨खஈ〣બ୒〠ର「〛ɼଟ߲゜

でひぷゑぶ゚ぇ༻⿶〛⿶぀ɽ

৿஍〾 [8]〤ɼඇूܕܭゑぶ゚⿿࢛ஈ֊ਪఆ๏〟〞ɼ௕ظత⿾〙ൣ޿ғ〟ަ௨ܭը〠ద

༻《ぁ〛⿶〟⿶࣌୅〠ɼॳ〶〛 OD ぇਪఆ『぀ํ๏〝「〛ඇूܕܭゑぶ゚ぇ༻⿶〔ɽಛ

〠ɼ໨త஍〣બ୒ɼٴ〨ަ௨खஈ〣બ୒〠ඇूܕܭゑぶ゚ぇ༻⿶〛⿶぀ɽ

৿઒〾 [7]〤ɼ؍٬త〠ܭଌՄೳ〟ぶがの〕々〜〤〟。ɼओ؍త〟ཁҼぇऔ〿ೖぁ〛ަ

௨ߦಈぇ෼ੳ『぀ํ๏ぇඇूܕܭख๏ぇ༻⿶〛༩⿺〛⿶぀ɽ؍٬త〠ܭଌՄೳ〟ぶがの〝

〤ɼཱྀؒ࣌ߦɼඅ༻ɼ৐〿׵⿺ճ਺ɼҙܾࢥఆऀ〣ੑผɼ໔ূڐ〣༗ແ〟〞〜⿴〿ɼओ؍

త〟ཁҼ〝〤ɼަ௨ؔػ〣৴པੑɼշదੑɼརศੑ〟〞〜⿴぀ɽたがととのぶくが〝「〛ɼ

ओ؍త〟ཁҼ〷ྀߟ〠ೖぁ〔ඇूܕܭख๏ぇަ௨ؔػબ୒〣໰୊〠ద༻「〔ɽަ௨ؔػબ

୒〠〤ઢߏܗ଄ํఔࣜゑぶ゚〝཭ܕࢄબ୒ゑぶ゚ぇ༻⿶〛⿶぀ɽ

ۚ৿〾 (2007)[4]〤ɼ࢛ஈ֊ਪఆ๏〣〷〙ܽ఺ぇࠀ෰『぀ํ๏〝「〛׆ಈબ୒ぇྀߟ「

〔࣌ؒଳผɾ౷߹ߧۉゑぶ゚ぇఏҊ「〔ɽަ௨〣ൃੜஈ֊〳〜౷߹「〔֬཰ゑぶ゚〠ɼ࣌

ؒଳؒ〣૬ׯޓবぇྀߟ『぀〈〝⿿〜　぀࣌ؒଳผߧۉ഑෼ゑぶ゚ぇ૊〴ࠐえ〕〷〣〜⿴

぀ɽ׆ಈɾަ௨ߦಈ〣ゑぶ゚〝「〛〤ɼNested Logitゑぶ゚ぇ༻⿶〛⿶぀ɽ࣮ࡍ〠ɼ໊ݹ

԰౎ݍࢢ〜ຊゑぶ゚ぇద༻「ɼ༗ޮੑぇ֬ೝ「〛⿶぀ɽ

《〾〠ɼۚ৿〾 (2009)[5]〤ɼઌ〣ڀݚ〣վྑぇߦ〘〔ɽ۩ମత〠〤ɼඍখ〝〟぀ަ௨

धཁぇ཭ࢄత〠औ〿ѻ⿸〔〶〣てゎゔ゛がてゖアख๏〣ಋೖɼ׆ಈ৔ॴબ୒ゑぶ゚〣む゘

ゐがの࠶ਪఆɼ゙アぜぢとぷؔ਺〣ิਖ਼ɼࢉܭぢとぷݮ࡟ぇ໨ࢦ「〔ฒྻॲཧ〣ಋೖぇߦ

〟〘〔ɽ

٢ా〾 [3]〤ɼ౎نݍࢢ໛〣ぷ゙ひゆ෼෍ྔぇ༧ଌ『぀〔〶〠ɼ2〙〣໨త஍બ୒ゑぶ

゚ぇఏҊ「ɼ࣮ূ෼ੳぇߦ〘〔ɽຊڀݚ〜〤ɼબ୒ゑぶ゚〝「〛ɼجຊత〠ଟ߲゜でひぷ

ゑぶ゚ぇ༻⿶〛⿶぀ɽୈҰ〣ゑぶ゚〤ɼ໨త஍〣ޮ༻ؔ਺⿿બผ〣ᮢ஋〠〽〘〛੾அ《ぁ

぀〈〝ぇԾఆ「〔બ୒ゑぶ゚〜⿴぀ɽୈೋ〣ゑぶ゚〤ɼબ୒ࢶ〣બผぇࣗ〾〣બ୒ࢶつア

ゆ゙アそ〝〴〟「ɼ〒ぁぇ಺ੜԽ『぀બ୒ゑぶ゚〜⿴぀ɽఏҊ《ぁ〔〈ぁ〾 2 〙〣ゑぶ

゚ɼٴ〨ैདྷ〣ख๏〝「〛ɼબผぇܭू⿶〟」ྀߟ゜でひぷゑぶ゚〝ॏྗゑぶ゚ぇઋ୆౎

ɼむがぬアぷ゙ひゆௐࠪ〣݁Ռ〝ൺֱ「〔〝〈あɼఏҊ」༺࢖〠〣ぷ゙ひゆ෼෍༧ଌݍࢢ

《ぁ〔 2〙〣ゑぶ゚⿿ɼैདྷ〣ख๏〽〿〷༏ぁ〔ਫ਼౓〜⿴぀〈〝⿿ࣔ《ぁ〔ɽ
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2.2.4 ަ௨ܭը〠⿼々぀ GISぶがの〣ద༻

ަ௨ܭը〠⿼⿶〛ࠃ౔਺஋৘ใʢGISぶがのʣぇద༻「〔ڀݚ〤ۙ೥ଟ。ݟ〾ぁ぀ ([2],

[10], [13])ɽ

લग़〣௕୩઒ [9]〤ɼఏҊ「〔ަ௨ߦಈゑぶ゚〣த〜ɼGISぶがの〝「〛ɼެަڞ௨ػ

ؔ〣Ӻɼみとఀ〣Ґஔ৘ใぇ༻⿶〛⿶぀ɽ

ਿඌ〾 [10] 〤ɼGIS ぶがのぇར༻「〛ɼみと࿏ઢ⿼〽〨࿏ઢ໢ぇධՁ『぀ࢦඪぇ༻⿶

〛ɼެަڞ௨໢〣ܭըࢧԉてとふわぇ։ൃ「〛⿶぀ɽ

GIS ぇதؒࢁ஍Ҭ〣ެަڞ௨ܭըࢧԉびが゚〣։ൃ〠ྫࣄ〕」༺׆〝「〛〤ɼ৿ࢁ〾

[6]⿿⿴぀ɽ௨ܭը୅ସҊ〣ධՁࢦඪ〝「〛ɼੑࢉ࠾〕々〜〟。 QOLࢦඪʢूམ〣ੜ׆〣

「〹『《ʣɼCSࢦඪʢަ௨てとふわ〣ར༻「〹『《ʣɼEQࢦඪʢूམؒ〣ฏ౳ੑʣぇऔ〿

ೖぁ〔ɽར༻ස౓༧ଌゑぶ゚〝「〛〤ɼ཭ࢄ࿈ଓゑぶ゚ぇద༻「〔ɽ

2.2.5 ཭ࢄ࿈ଓゑぶ゚

෱ా〾 (2013)[12]〠〽ぁ〥ɼ཭ࢄ࿈ଓゑぶ゚〤ɼ཭ࢄత〟બ୒ߦಈ〝࿈ଓྔ〠ؔ『぀બ

୒ߦಈ〝⿿෦෼త〠ڞ௨〣ཁҼ〠〽〘〛ؔ࿈෇々〾ぁ〛⿶぀ঢ়گぇهड़『぀〔〶〣ߦಈゑ

ぶ゚〜⿴぀ɽ෱ా〾 (2013)〤ɼ〈〣཭ࢄ࿈ଓゑぶ゚〣ڀݚಈ޲〠ؔ『぀゛もゔがぇߦ⿶ɼ

〞え〟ঢ়گ〜〞〣཭ࢄ࿈ଓゑぶ゚ぇ࢖༻『〮　⿾ぇઆ໌「〛⿶぀ɽ཭ࢄ࿈ଓゑぶ゚〠〤ɼ

େผ『ぁ〥ɼߏ଄ܕ〝༠ಋܕ⿿⿴〿ɼ〈ぁ〾ぇં஭「〔ख๏〷ఏҊ《ぁ〛⿶぀ɽߏ଄ܕ〤

ゎぜ゜ࡁܦཧ࿦〽〿ԋ៷త〠ಋग़《ぁ〔ゑぶ゚〜⿴〿ɼߏ଄ܕ〤౷ܭゑぶ゚〠〽぀ݱ৅〣

௚઀తهड़〠ओ؟ぇஔ⿶〔ゑぶ゚〜⿴぀ɽ

2.2.6 ؒ઀ޮ༻ؔ਺⿾〾धཁؔ਺〣ಋग़

iぇݸਓぇද『ぐアぶひぜとɼJ ぇࡒ〣બ୒ࢶ〣ू߹〝「ɼj ∈ J 〝『぀ɽ《〾〠ɼi〣

ॴಘ⿿ Yi 〜⿴〿ɼࡒ j 〣Ձ֨⿿ pjɼࡒ j ぇ xij 〕々ফඅ『぀〝ɼi〤ॴಘ੍໿

∑

j

pjxij ≤ Yi (2.1)

ぇड々぀ɽ〈〣ॴಘ੍໿Լ〜〣௚઀ޮ༻ؔ਺࠷େԽ〣݁Ռ〝「〛ಘ〾ぁ぀ޮ༻ぇؒ઀ޮ༻

〝ఆٛ『぀ɽؒ઀ޮ༻ؔ਺ Yij 〤࣍〣ࣜ〜༩⿺぀ɽ

Yij = Yij(pj , Yi, zij , si, eij). (2.2)

〈〈〠ɼzij 〤બ୒ࢶ j 〣؍ଌ《ぁ぀ଐੑɼsi 〤 i 〣ࣾձࡁܦଐੑɼeij 〤ඇ؍ଌಛੑ〜

⿴぀ɽ

ਓݸ i〤ؒ઀ޮ༻⿿࠷େ〝〟぀બ୒ࢶ j ぇબ୒『぀〷〣〝『぀ɽPij ぇ i⿿બ୒ࢶ j ぇ
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ؔ࿈ڀݚ

બ୒『぀֬཰〝『぀ɽؒ઀ޮ༻ؔ਺〣࠷దղ〤ɼ࣍〣゜ゞ〣߃౳ࣜ〠〽〘〛༩⿺〾ぁ぀ɽ

xij = −∂Yij/∂pj
∂Yij/∂Yi

= gij(pj , Yi, zij , si, eij). (2.3)

〈〣 gij ⿿धཁؔ਺ぇ༩⿺぀ɽ

2.3 ຊڀݚ〣Ґஔ〚々

ざアぶろアへみと〣धཁ〣༧ଌ〠〤ɼ࣍〣 2〙〣ࠔ೉⿿⿴぀ɽ

1〙໨〠ɼざアぶろアへみと〣ར༻〣૯ྔ⿿ଞ〣ަ௨ゑがへ〝ൺֱ「〛ۃ〶〛গ〟⿶〈

〝〜⿴぀ɽै〘〛ɼ〽。࢖いぁ぀゜でひぷゑぶ゚〟〞ぇ༻⿶〛࢖いぁ぀ަ௨खஈぇਪఆ「

〔৔߹ɼざアぶろアへみと〣ར༻ׂ߹〤ɼਪఆ〠࢖⿺〟⿶。〾⿶খ《。ੵݟ〷〾ぁ぀ɽ

2〙໨〠ɼざアぶろアへみと⿿ಋೖ《ぁ〛⿶぀஍Ҭɼ⿴぀⿶〤ɼಋೖ⿿ݕ౼《ぁ〛⿶぀

஍Ҭ〤ɼਓີޱ౓⿿খ《⿶〝〈あ⿿େଟ਺〜⿴぀ɽ〒〣〔〶ɼむがぬアぷ゙ひゆௐࠪ⿿ߦ

いぁ〛⿼〾』ɼ〒〣ぶがのぇ࢖༻〜　〟⿶ɽ

ै〘〛ɼଞ〣ަ௨खஈ〝〣ൺֱ〣্〜ɼざアぶろアへみと〣धཁぇਪܭ『぀〈〝〤ࠔ೉

〜⿴぀ɽ〒〈〜ɼຊڀݚ〜〤ɼ〈ぁ〳〜ざアぶろアへみと⿿ಋೖ《ぁ〔஍Ҭ〣゜そぶがの

ぇधཁ〣ਪܭ〣〔〶〠༻⿶぀ɽ〈ぁ〳〜〣ڀݚぇௐ〮〔〝〈あɼざアぶろアへみと〣धཁ

〣ਪܭ〣〔〶〠ɼざアぶろアへみと〣Ҡಈ゜そぶがのぇ༻⿶〔ڀݚ〤ݟ〙⿾〾〟⿶. ຊݚ

ॳ〣࠷〤ɼ࢛ஈ֊ਪఆ๏〣〜ڀ 2ஈ֊〠〙⿶〛༧ଌぇߦ⿸ɽ〒〣〔〶〠ɼざアぶろアへみ

と〣Ҡಈ゜そぶがのҎ֎〠 GISぶがのぇ༻⿶぀ɽ
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3.1 ఏҊख๏〣֓ཁ

ਤ 3 – 1 धཁ〣ਪܭ஋ぇٻ〶぀खॱ

ຊষ〜〤ɼ〈ぁ⿾〾ざアぶろアへみとぇಋೖ「〽⿸〝ݕ౼「〛⿶぀࣏ࣗମɼٴ〨ط〠ӡ
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ఏҊख๏

ද 3 – 1 〣༻๏߸ه

߸ه આ໌

p0 જࡏతొ࿥ऀ਺

α,β ぢゎ〜৘ใ⿿ॅຽ〭౸ୡ『぀֬཰ぇද『む゘ゐがのޱ

Pmuni ࣏ࣗମ〣޿ใ〣৘ใ⿿ॅຽ〭౸ୡ『぀֬཰

PEP ޱҎ্ਓࡀ65 (Population of Elderly Persons)

γ Ҡಈ໨త〣じふっ゙が

z1, z2 1kmゐひてゔ〠෼ׂ《ぁ〔۠ը〜⿴぀ねがア

S ӡߦご゙ぎ〣໘ੵ

m ݄

d ༵೔

t ࣌ؒଳʢ1࣌ؒࠁ〴ʣ

぀ํ๏ぇड़〮぀ɽ』ܭ぀࣏ࣗମ〠ର「〛ɼधཁぇਪ⿶〚」ߦ

஍ཧ৘ใ〠ؔ『぀༷ʑ〟౷ܭぶがのぇ੔ཧ『぀〔〶ɼ஍্ٿぇҢ౓ɾܦ౓〠ج〚⿶〔

ゐひてゔ〠෼々ɼ〒〣෼々〾ぁ〔۠ҬʢҎԼɼ〈〣۠Ҭぇねがア〝〫ݺ〷〣〝『぀ɽʣ〠

ゐひてゔぢがへ⿿ׂ〿౰〛〾ぁ〛⿶぀ɽゐひてゔ〠〽぀෼ׂํ๏ɼٴ〨ゐひてゔぢがへ〣

ׂ〿౰〛ํ〤ɼʮ౷ܭ〠༻⿶぀ඪ४஍Ҭゐひてゔ⿼〽〨ඪ४஍Ҭゐひてゔɾぢがへʯʢত࿨

48೥ 7݄ 12೔ߦ੓؅ཧிࣔࠂୈ 143߸ʣ〠⿼⿶〛ఆ〶〾ぁ〛⿶぀ɽ〈〣ゐひてゔぢがへ

〤ɼઐ〜ڀݚ։《ぁ〛⿶぀ɽຊެ〚〙〽〠౔ަ௨লࠃ౔਺஋৘ใ⿿ɼࠃ〟ʑ༷〕⿶〛ج〠

〾 3࣍ゐひてゔ〝ݺ〥ぁ぀֓〢Ұล⿿ 1km〣ਖ਼ํܗ〠۠੾〾ぁ〔ゐひてゔぇ༻⿶぀ɽ

ຊڀݚ〣࠷ऴత〟໨ඪ〤ɼઃ࣏ࣗܭମ⿿ӡߦ༧ఆご゙ぎぇゐひてゔぢがへ〜༩⿺ɼ《〾

〠ӡߦ༧ఆ࣌ؒଳ〷༩⿺〔〝　ɼ೔࣌ɼ࣌ؒଳ〉〝〣֤ 2 ねがアؒ〜〣ざアぶろアへみ

と〣༧໿ऀ਺〣ਪఆ஋ぇٻ〶぀〈〝〜⿴぀ɽਤ 3–1〤ɼ〒〣खॱぇࣔ『ɽखॱ〤ɼେ　

。෼々〛લॲཧ〝ओॲཧ⿾〾〟぀ɽલॲཧ〜〤ط〠ざアぶろアへみとぇӡߦ「〛⿶぀࣏ࣗ

ମ〣Ҡಈ゜そぶがの〝 GISぶがのぇɼओॲཧ〜〤ઃ࣏ࣗܭମ〣 GISぶがのぇ༻⿶぀ɽલ

ॲཧ〝ओॲཧ〣྆ํ〠⿼⿶〛ɼ༷ʑ〟ूܭ〤ɼӡߦご゙ぎɼ〳〔〤ӡߦ༧ఆご゙ぎ〠ର「

〛ɼઌ〠ड़〮〔 3࣍ゐひてゔ〠ج〚　ɼ֤ 2ねがアؒ〜༷ʑ〟ぶがのぇूܭ『぀ɽ

『〮〛〣ॲཧ〜༻⿶぀ぶがの〠〙⿶〛〤ɼ3.2અ〜ड़〮぀ɽલॲཧ〠〙⿶〛〤 3.3અ〜ɼ

ओॲཧ〠〙⿶〛〤 3.4અ〜ৄड़『぀ɽ
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ఏҊख๏

3.2 धཁਪఆ〠࢖༻『぀ぶがの

3.2.1 ମ〠⿼々぀ざアぶろアへみと〣゜そぶがの࣏ࣗߦଘӡط

धཁ〣ਪఆ〠༻⿶぀む゘ゐがのぇऔ〿ग़『〔〶ɼ౦ژେֶ〣ざアぶろアへみとɾてとふ

わぇ༻⿶〛ӡߦ「〛⿶぀શࠃ ゜ொଜ〣゜そぶがのぇ༻⿶぀ɽ゜そぶがの〠〤ɼҠಈࢢ19

そぶがのɼみとఀ〣ぶがのɼొ࿥ऀ〣ぶがの⿿ؚ〳ぁ぀ɽ

ొ࿥ऀ〣ぶがの〠〙⿶〛〤 2009೥ 9݄⿾〾 2017೥ 10݄〳〜〣ӡߦ《ぁ〛⿶぀ؒظ〣

ぶがのɼҠಈ〣゜そぶがの〠〙⿶〛〤 2015೥ 11݄ 1೔⿾〾 2017೥ 10݄ 31೔〳〜〣

ぶがのぇ༻⿶぀ɽҠಈ〣゜そぶがの⿿ଘࡏ『぀࣏ࣗମ〤ɼോࢢࢁɼډدொɼ౦ۚࢢɼദࢢɼ

ɼཆ࿝ொɼେ໺ࢢɼւ௡ࢢभߕொɼڱ඿ொɼएߴɼதҪொɼࢢぞ࡚כɼԣࣳޫொɼࢢ෢ࢁ

ொɼۄ৓ொɼ๛Ԭࢢɼ߳ࣳࢢɼ൧௩ࢢɼ઒ೆொ〣 19࣏ࣗମ〜⿴぀ɽ〈ぁ〾 19࣏ࣗମ〣Ҡ

ಈ〣゜そぶがのぇधཁ〣ਪܭ〠ར༻『぀ɽ

みとఀ〣ぶがの〠〤ɼみとఀ〣د࠷〿〣ࢪઃ〠〙⿶〛ɼ〒〣ࢪઃ〣じふっ゙が⿿゘よ゚

෇々〾ぁ〛⿶぀ɽҰྫ〝「〛ɼ࣍〣じふっ゙が〣゘よ゚⿿ଘࡏ『぀ɽ

• ૯߹පӃ
• ਍ྍॴ
• ぶぐたぎつがもと
• ౎ಓ෎ݝிɾ໾৔
• とがむが
• େܕ঎ࢪۀઃ

〈ぁ〾〣゘よ゚〤֤࣏ࣗମ〣୲౰ऀ⿿෇々〔〷〣〜⿴぀ɽ࣏ࣗମ〠〽〘〛〤ɼみとఀぶが

の〠じふっ゙が⿿෇々〾ぁ〛⿶〟⿶৔߹〷⿴぀ɽ

〳〔ɼみとఀ〤ʮࣗ୐ʯɼʮڞ௨ʯɼʮڞ௨ʢࣗ୐ぇؚ〵ʣʯ〣⿶』ぁ⿾〠۠෼《ぁ〛⿶぀ɽ

ʮࣗ୐ʯ〤⿴぀ར༻ऀ〣د࠷〿〣みとఀ〝〟〘〛⿶぀みとఀ〜⿴〿ɼʮڞ௨ʯ〤ɼ໨త஍〝

〟぀ࢪઃ⿿د࠷〿〜⿴぀৔߹〠〈〣〽⿸〠۠෼《ぁ぀ɽ〟⿼ɼʮڞ௨ʢࣗ୐ぇؚ〵ʣʯ〤ɼ

⿴぀ར༻ऀ〣د࠷〿〣みとఀ〜⿴〿ɼ⿾〙໨త஍〝〟぀ࢪઃ⿿د࠷〿〜⿴぀৔߹〣۠෼〜

⿴぀ɽ

3.2.2 GISぶがの

धཁɼٴ〨ずをむてふく〣ਪఆ〠ɼࠃ౔ަ௨ল⿿ެ։『぀ҎԼ〣 GIS(Geographic

Information System)ぶがのぇ༻⿶぀ɽ

• 1kmゐひてゔ〣ਓޱぶがの
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ఏҊख๏

ɹࠃ౔ަ௨লࠃ౔੓ࠃہࡦ౔৘ใ՝〣 webつぐぷ*1〜〤ɼ2010೥〣 1kmゐひてゔ

〣ਓޱぶがのɼٴ〨ɼ2020೥⿾〾 5೥〉〝〣 1kmゐひてゔ〣༧૝ਓޱぶがの⿿ެ

։《ぁ〛⿶぀ɽ૯ਓޱɼ0-14ࡀਓޱɼ15-64ࡀਓޱɼ65ࡀҎ্ਓޱɼ75ࡀҎ্ਓ

ぁ〓ぁ〠〙⿶〛〣ぶがの⿿⿴぀ɽ〒ޱ

• ઃぶがのࢪڞެ
ɹࠃ౔ަ௨লࠃ౔੓ࠃہࡦ౔৘ใ՝〣 web つぐぷ*2〜〤ɼެࢪڞઃ〣ぶがの⿿ެ

։《ぁ〛⿶぀ɽ〈〣ぶがの〠〤ɼࢪઃ〣Ґஔɼࢪઃ〣෼ྨɼࢪઃ〣໊শ౳〣ぶがの

⿿ؚ〳ぁ぀ɽ

• ҩྍؔػぶがの
ɹࠃ౔ަ௨লࠃ౔੓ࠃہࡦ౔৘ใ՝〣 webつぐぷ*3〜〤ɼҩྍؔػ〣ぶがの⿿ެ։

《ぁ〛⿶぀ɽ〈〣ぶがの〠〤ɼҩྍؔػ〣ҐஔɼපӃɾ਍ྍॴɾࣃՊ਍ྍॴ〣۠෼

౳〣ぶがの⿿ؚ〳ぁ぀ɽ〟⿼ɼຊぶがの〠〤ɼࢲઃ〣පӃ౳〣ぶがの〷ؚ〳ぁ぀ɽ

3.3 લॲཧ

3.3.1 શମ〣धཁ〣มಈぇਪܭ『぀ํ๏

ざアぶろアへみと〣ొ࿥ऀ〣มԽぇਪఆ『぀ํ๏

࣏ࣗମ〠〽〘〛ɼざアぶろアへみとつがもと〣ར༻ొ࿥ऀ〣มԽ〤ҟ〟぀ʢਤ 3–3ʣɽ

ॳ〶〛ɼざアぶろアへみとつがもとぇಋೖ『぀࣏ࣗମ〹ط〠ಋೖ「〛⿶぀࣏ࣗମ〠⿼⿶

〛ɼ〈ぁ⿾〾ొ࿥ऀ਺⿿〞〣〽⿸〠มԽ「〛⿶。⿾ぇଊ⿺〔⿶ɽ〒〣〔〶〠ɼてとふわɾ

はぐべゎひぜとɾゑぶ゚ぇ༻⿶〛มԽ〣༷ࢠぇゑぶ゚Խ「ɼ〈ぁ〳〜〣ొ࿥ऀ਺〣ぶがの

ぇ༻⿶〛ゑぶ゚〣む゘ゐがのぇਪఆ『぀ɽ

Borshchev〾 [1]〤ɼSystem Dynamics ModelingɼDiscrete Event ModelingɼAgent

Based Modelingぇൺֱ「ɼSystem Dynamics Modeling〝Discrete Event Modeling⿾

〾ɼ⿶⿾〠 Agent Based modelぇߏங〜　぀⿾ぇࣔ「〔ɽ〈〣ڀݚ〣த〜ɼ఻౷తɼ⿾

Պॻత〟ゑぶ゚〣ྫ〝「〛ɼbassڭ〘 diffusion〝ݺ〥ぁ぀ݱ৅ぇऔ〿্〆〛⿶぀ɽਤ 3–

2〤〒〣ゑぶ゚ぇࣔ『ɽ〈〣ゑぶ゚〤ɼԿ〾⿾〣঎඼〟〞⿿ɼએ఻〝ޱぢゎ〠〽〘〛ਓʑ

〠஌〾ぁ〛⿶。ݱ৅ぇઆ໌『぀ɽ

〈〣ゑぶ゚ぇ〒〣〳〳ざアぶろアへみとɾつがもと⿿֦ݱ。⿶〚」ࢄ৅〠ద༻『぀ɽਤ

3–4〤ɼજࡏతొ࿥ऀʢPotential Registrantsɼつがもとぇ஌ぁ〥ར༻『぀ਓʣ⿿ొ࿥ऀ

ʢRegistrantsʣ〠〟぀ભҠぇࣔ「〔〷〣〜⿴぀ɽજࡏతొ࿥ऀ⿿ొ࿥『぀〠〤ɼԿ〾⿾〣

ํ๏〜ざアぶろアへみとɾつがもと〠ؔ『぀৘ใぇ஌぀ඞཁ⿿⿴぀ɽ〈〈〜〤ɼ࣏ࣗମ〠

*1 http://nlftp.mlit.go.jp/ksj/gml/datalist/KsjTmplt-mesh1000.htmlʢ2018೥ 12݄ 18೔Ӿཡʣ
*2 http://nlftp.mlit.go.jp/ksj/old/old datalist.htmlʢ2018೥ 12݄ 18೔Ӿཡʣ
*3 http://nlftp.mlit.go.jp/ksj/jpgis/datalist/KsjTmplt-P04.htmlʢ2018೥ 12݄ 18೔Ӿཡʣ
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ਤ 3 – 2 Borshchev et al.〾 [1]〠〽぀ bass diffusion〝ݺ〥ぁ぀ݱ৅〣てとふわɾは

ぐべゎひぜとɾゑぶ゚

〽぀޿ใ〠৮ぁ぀Մೳੑ〝ɼޱぢゎ〜৘ใ〠৮ぁ぀Մೳੑぇߟ⿺぀ɽ

ゑぶ゚ぇදݱ『぀〔〶〣ه߸ぇಋೖ『぀ɽm (m = 0, 1, 2, · · · ) ぇ݄ぇද『ぐアぶひぜ
と〝『぀ɽpm ぇ݄m〠⿼々぀જࡏతొ࿥ऀ਺ɼrm ぇ݄m〠⿼々぀ొ࿥ऀ਺ɼsm ぇ݄

m 〳〜〣ొ࿥ऀ਺〣࿨〝『぀ɽPmuni ぇॅຽ⿿࣏ࣗମ〣ざアぶろアへみと〠ؔ『぀޿ใ

〠৮ぁ぀֬཰ɼPwm(m)ぇ݄ m〠જࡏతొ࿥ऀ⿿ざアぶろアへɾみとɾつがもと〠ؔ『

぀৘ใぇޱぢゎ〜஌぀֬཰〝『぀ɽ『぀〝ɼ࣍〣઴Խࣜ〠〽〘〛જࡏతొ࿥ऀ਺ɼొ࿥ऀ

਺ɼొ࿥ऀ਺〣࿨〣ؔ܎⿿ද《ぁ぀ɽ

rm = pm(Pmuni + Pwm(m)− PmuniPwm(m)), (3.1)

pm = pm−1 − rm−1, (3.2)

sm = sm−1 + rm−1. (3.3)

《〾〠ɼsm ⿿જొࡏ࿥ऀ਺ p0 ぇ௒⿺〟⿶〽⿸〠ɼ੍໿৚݅

sm ≤ p0 (3.4)

ぇઃ々぀ɽ

ू߹ U ぇ࣏ࣗମ〣ॅຽશମ〣ू߹ɼू߹ Am 〤݄m〠ざアぶろアへみとɾつがもとぇ

஌〘〛⿶぀ॅຽ〣ू߹〝『぀ɽ『぀〝ɼొ࿥ऀ〣ू߹ɼજࡏతొ࿥ऀ〣ू߹ɼAm 〣แؚ

〤ɼਤ܎ؔ 3– 5〣〽⿸〠〟぀ɽ

《〾〠ɼॅຽ i, j ∈ U 〠ର「〛ɼPij ぇॅຽ j ⿿ॅຽ i⿾〾ざアぶろアへみとɾつがも

と〣৘ใぇ஌〾《ぁ぀֬཰〝『぀ɽ〔〕「ɼॅຽ j ⿿ॅຽ iぇ஌〾〟⿶৔߹〤ɼPij = 0

〜⿴぀ɽ〷「ɼॅຽ i⿿જࡏతొ࿥ऀ〜⿴〿ɼ⿾〙ɼॅຽ j ⿿ Am 〠ଐ『぀৔߹ɼॅຽ i

〤֬཰ Pij 〜ざアぶろアへみとɾつがもとぇ஌぀〈〝〠〟぀ɽ〳〔ɼॅຽ i⿿જࡏతొ࿥

ऀ〜⿴぀⿿ɼॅຽ j ⿿ざアぶろアへみとɾつがもとぇ஌〾〟⿶৔߹ɼ『〟い〖 j /∈ Am 〣
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ਤ 3 – 3 ֤࣏ࣗମ〠⿼々぀ొ࿥ऀ਺〣มԽ

৔߹ɼॅຽ i⿿ざアぶろアへみとɾつがもとぇ஌぀〈〝〤〟⿶ɽै〘〛ɼॅຽ i⿿ざアぶ

ろアへみとɾつがもとぇ஌぀֬཰〤ɼ

1−

⎛

⎝
∏

j∈Am

(1− Pij)

⎞

⎠ (3.5)

〝ද《ぁ぀ɽ

「⿾「〟⿿〾ɼPij ぇ஌぀〈〝〤೉「⿶〣〜ɼざアぶろアへみとɾつがもとぇ஌〘〛⿶

぀ਓ⿿ɼ〒〣つがもとぇ஌〾〟⿶ਓ〠つがもと〠ؔ『぀৘ใぇ఻⿺぀֬཰⿿ P̄ 〜⿴぀〝

Ծఆ『぀ɽ『぀〝ɼ݄ m〠ざアぶろアへみとɾつがもとぇ஌〘〛⿶぀ॅຽ〣ਓ਺ ni(m)

ʢ『〟い〖ɼू߹ Am 〣ཁૉ〣ݸ਺ʣぇ༻⿶〛ɼ֬཰ (3.5)〤ɼ

1−
(
1− P̄

)ni(m)
(3.6)

〝ද《ぁ぀ɽ《〾〠ɼni(m)〤 sm 〠ൺྫ『぀〝ਪఆ《ぁ぀〈〝⿾〾ɼni(m) = βsm 〝

ॻ々぀ɽ〳〔ɼα := 1− P̄ 〝⿼。〝ɼ֬཰ (3.6)〤ɼ

Pwm(m) = 1− αβsm (3.7)

〝ද《ぁ぀ɽ
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ਤ 3 – 4 ODBつがもと〭〣ొ࿥ऀ〣มԽぇද『てとふわɾはぐべゎひぜとɾゑぶ゚

Ҏ্ɼࣜ (3.1)⿾〾 (3.3)ɼٴ〨ɼࣜ (3.7)ぇ༻⿶〛ొ࿥ऀ〣มԽぇてゎゔ゛がぷ『぀਺

ྻ⿿ಘ〾ぁ぀ɽ〈〣てゎゔ゛がてゖア〣む゘ゐがの〤ɼp0, α, β, Pmuni 〜⿴぀ɽ〈〣 4

〙〣む゘ゐがの⿾〾ಘ〾ぁ぀਺ྻ〝࣮ࡍ〣ొ࿥ऀ਺〣มԽ〣ぶがのぇ࣍〣ฏۉೋ৐ࠩޡ

ʢMSE, mean square errorʣぇ༻⿶〛ධՁ『぀ɽ

MSE =
1

M

M∑

m=0

(sm − am)2. (3.8)

〔〕「ɼam 〤݄m〠⿼々぀࣮ࡍ〣ొ࿥ऀ਺ぇද『ɽ

જొࡏ࿥ऀ਺〝 ෼ੳؼ〣ճ܎〣ؔ〝ޱҎ্〣ਓࡀ65

ざアぶろアへみと〤ऀྸߴ〣ར༻⿿ଟ⿶ɽʢ˞֤࣏ࣗମ〠⿼々぀ऀྸߴ〣ׂ߹ぇࣔ『

ぶがのぇૠೖ『぀ɽʣ〒〈〜ɼ65ࡀҎ্〣ਓޱ〠ண໨「ɼճؼ෼ੳぇߦ⿸ɽ

3.3.1 અ〣てとふわɾはぐべゎひぜとɾゑぶ゚〜༻⿶〔む゘ゐがの〣⿸〖ɼજొࡏ࿥

ऀ਺ p0 〤 65 〢ൺྫ『぀〝ਪఆ《ぁ぀ɽ〒〈〜ɼ65֓〠ޱҎ্〣ਓࡀ ޱҎ্〣ਓࡀ

PEP(Population of Elderly Persons)ぇ໨తม਺ɼજొࡏ࿥ऀ਺ p0 ぇઆ໌ม਺〝「〔ճ

⿿ಘ〾ぁ぀ɽࣜؼɽ『぀〝ɼ࣍〣ճ⿸ߦ〚⿶෼ੳぇ『〮〛〣࣏ࣗମ〠⿼ؼ

p0 ≈ κ · PEP. (3.9)

16



ఏҊख๏

Potential registrants
Registrants

Persons who know the ODB service

Citizens

2017೥ 10݄ 21೔

1. Variables

m the index expressing month (m = 0, 1, 2, · · · )
pm the number of potential registrants of ODB in the month m

sm the simulated total number of registrants of ODB until the month m

rm the number of whole registrants of ODB in the month m

Pmuni the probability where a potential registrant touches PRs of ODB by the munic-

ipality

Pwm(m) the probability where a potential registrant touches the information of ODB

by word of mouth

2. Relational expression

rm = pm(Pmuni + Pwm(m)− PmuniPwm(m)) (1)

pm+1 = pm − rm (2)

sm+1 = sm + rm (3)

3. The model about the probability where a potential registrant touches the information

of ODB by word of mouth

Sets Am and U are defined as the following:

Am Persons who know the ODB service in the month m

U Citizens in the municipality

• For persons i, j ∈ Uɼlet Pij be the probability where the person j talks to the

person i about ODB if the person j knows ODB.

• Note that if the person j is not an acquaintance of the the person i, Pij = 0.

• If i ∈ A, that is the person i is an potential registrant,

– and if the person j ∈ Am, the person i knows the ODB service with probability

Pij .

– and if the person j /∈ Am, the person i does still not knows the ODB service.

The probability where the person i knows the ODB service is

1−

⎛

⎝
∏

j∈Am

(1− Pij)

⎞

⎠ . (4)

It is impossible to observe the probabilities Pij . Therefore I assume that a person who

knows ODB service conveys the information about it to a person who do not know ODB

service with probability P̄ .

1

2017೥ 10݄ 21೔

1. Variables

m the index expressing month (m = 0, 1, 2, · · · )
pm the number of potential registrants of ODB in the month m

sm the simulated total number of registrants of ODB until the month m

rm the number of whole registrants of ODB in the month m

Pmuni the probability where a potential registrant touches PRs of ODB by the munic-

ipality

Pwm(m) the probability where a potential registrant touches the information of ODB

by word of mouth

2. Relational expression

rm = pm(Pmuni + Pwm(m)− PmuniPwm(m)) (1)

pm+1 = pm − rm (2)

sm+1 = sm + rm (3)

3. The model about the probability where a potential registrant touches the information

of ODB by word of mouth

Sets Am and U are defined as the following:

Am Persons who know the ODB service in the month m

U Citizens in the municipality

• For persons i, j ∈ Uɼlet Pij be the probability where the person j talks to the

person i about ODB if the person j knows ODB.

• Note that if the person j is not an acquaintance of the the person i, Pij = 0.

• If i ∈ A, that is the person i is an potential registrant,

– and if the person j ∈ Am, the person i knows the ODB service with probability

Pij .

– and if the person j /∈ Am, the person i does still not knows the ODB service.

The probability where the person i knows the ODB service is

1−

⎛

⎝
∏

j∈Am

(1− Pij)

⎞

⎠ . (4)

It is impossible to observe the probabilities Pij . Therefore I assume that a person who

knows ODB service conveys the information about it to a person who do not know ODB

service with probability P̄ .

1

ਤ 3 – 5 ֤ม਺〠ରԠ『぀ू߹〣แؚؔ܎

݄ɾ༵೔ɾ࣌ؒ〉〝〣༧໿ऀ਺ぇಋग़『぀ํ๏

ざアぶろアへみと〣ར༻ऀ਺〣ɼ݄ɼ༵೔ɼ࣌ؒଳ〠〽぀มಈぇɼશぶがの⿾〾நग़『

぀ɽط〠ざアぶろアへみとぇӡߦ「〛⿶぀֤࣏ࣗମ〠〙⿶〛ɼm݄〣 1 ೔⿴〔〿〣ฏۉ

༧໿ऀ਺ぇ໨తม਺ɼ〒〣݄〣ొ࿥ऀ਺ぇઆ໌ม਺〝「〛ɼઢܕճؼ෼ੳぇߦ⿸ɽ〈ぁ〠

〽〿ɼ

ʢm݄〣 1೔⿴〔〿〣ฏۉ༧໿ऀ਺ʣ≈ʢ֤࣏ࣗମ〣݄܎਺ʣ×ʢm݄〣ొ࿥ऀ਺ʣ

ぇ〴〔『֤࣏ࣗମ〣݄܎਺ぇٻ〶぀ɽ《〾〠ɼશ࣏ࣗମ〣݄܎਺〣ฏۉ஋ぇ cmonth(m)

〝ॻ　ɼ୯〠݄܎਺〝⿶⿸〈〝〝『぀ɽ

〳〔ɼط〠ざアぶろアへみとぇӡߦ「〛⿶぀શ࣏ࣗମ〣༵೔ d〣 1೔⿴〔〿〣ฏۉ༧໿

ऀ਺ぇ೥ؒ〣 1 ೔⿴〔〿〣༧໿ऀ਺〣ฏۉ〜ׂ〘〔〷〣ぇɼ༵೔ d 〣༵೔܎਺〝ఆٛ『

぀ɽ《〾〠ɼશ࣏ࣗମ〣༵೔ d〣༵೔܎਺〣ฏۉ஋ぇ c day(d)〝ॻ　ɼ୯〠༵೔܎਺〝⿶

⿸〈〝〝『぀ɽ

《〾〠ɼӡؒ࣌ߦଳぇ 1࣌ؒ〉〝〠۠੾〘〛ぐアぶひぜとぇ෇々ɼ〒ぁぇ t〝『぀ɽ֤

࣏ࣗମ〣࣌ؒଳ t〠⿼々぀ฏۉ༧໿ऀ਺ぇ೥ؒ〣 1೔⿴〔〿〣༧໿ऀ਺〣ฏۉ〜ׂ〘〔〷

〣ぇɼ〒〣࣏ࣗମ〠⿼々぀࣌ؒଳ t〣࣌ؒଳ܎਺〝ఆٛ『぀ɽ《〾〠ɼશ࣏ࣗମ〣࣌ؒଳ

t〣࣌ؒଳ܎਺〣ฏۉ஋ぇ c time(t)〝ॻ　ɼ୯〠࣌ؒଳ܎਺〝⿶⿸〈〝〝『぀ɽ

Ҏ্〜ఆٛ「〔݄܎਺ɼ༵೔܎਺ɼ࣌ؒଳ܎਺ぇ༻⿶〛ɼm݄⿾〙༵೔⿿ d〜⿴぀೔〣
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࣌ؒଳ t〠⿼々぀༧໿ऀ਺ぇ

Nreservation(t) = Nregistrants(m)× cmonth(m)× c day(d)× c time(t) (3.10)

〝ਪఆ『぀ɽ〔〕「ɼNregistrants(m)〤ɼ֤࣏ࣗମ〠⿼々぀m݄〣ొ࿥ऀ਺〜⿴぀ɽ

3.3.2 ֤ 2ねがアؒ〣धཁਪఆ〣〔〶〣લॲཧ

じふっ゙がผɾڑ཭ผ〣༧໿ऀ਺〣ׂ߹ぇಋग़『぀ํ๏

じふっ゙がผɾڑ཭ผ〣༧໿ऀ਺〣ׂ߹ぇಋग़『぀ํ๏〠〙⿶〛આ໌『぀ɽ

ざアぶろアへみと〣゜そぶがの〜〤ɼざアぶろアへみと〣ग़ൃ஍ɼ౸ண஍ぇみとఀ〝「

〛ఆ〶〛⿼〿ɼ֤ొ࿥ऀ〠ର「〛ɼࣗ୐〣د࠷〿〣みとఀ⿿ొ࿥《ぁ〛⿶぀ɽ〳〔ɼ֤み

とఀ〠〤ɼد࠷〿〣ࢪઃ〣じふっ゙が⿿ొ࿥《ぁ〛⿶぀ɽ〒ぁ〾〣じふっ゙が〣த⿾〾ɼ

ಛ〠ऀྸߴ〣ར༻⿿ଟ⿶〝ࢥいぁ぀࣍〣ࢪઃぇબ୒『぀ɽ

• ૯߹පӃ
• ਍ྍॴ
• ぶぐたぎつがもと
• ౎ಓ෎ݝிɾ໾৔
• とがむが
• େܕ঎ࢪۀઃ

〈ぁ〾〣じふっ゙が〣ू߹ぇ C 〝⿼。ɽҎޙɼҠಈ〣゜そぶがの〣ग़ൃ஍ɼ౸ண஍〣

⿶』ぁ⿾⿿ࣗ୐〜⿴〿ɼ〷⿸Ұํ⿿〈ぁ〾〣ࢪઃ〣⿸〖〣〧〝〙〜⿴぀〷〣〠〙⿶〛ɼ༧

໿ऀ਺〣ׂ߹ぇಋग़『぀ํ๏ぇ༩⿺぀ɽଞ〠ɼग़ൃ஍ɼ౸ண஍〣྆ํ⿿ࣗ୐〜〟⿶〷〣〷

⿴぀⿿ɼ〈ぁ〾〤ूܭ⿾〾֎『ɽ

࣍〠ɼ〈〣ूܭ〜༻⿶぀৔ॴ〝ڑ཭〣ѻ⿶ํ〠〙⿶〛આ໌『぀ɽޙ〠༧໿ऀ਺〣ׂ߹〣

ਪఆぇࡍ⿸ߦ〣ศぇྀߟ「〛ɼूܭ〤ੈքଌ஍ܥ〠〽぀ 1km ゐひてゔ〜ߦ⿸ɽ〈〈〜ɼ

1km ゐひてゔ〠੾〾ぁ〔֤ਖ਼ํܗぇねがア〝⿶⿸〈〝〝「ɼねがア〣ू߹ぇ Z 〝ද『ɽ

ࣗ୐〝ࢪઃ〣৔ॴ〣৘ใ〠〙⿶〛〤ɼ࣮ࡍ〣৔ॴ〜〤〟。ɼ֤ねがア〣த৺఺〠ରԠ《

【ɼ2఺〣த৺఺〣ゕがぜ゙ひへڑ཭ぇ༻⿶぀ɽ

《〾〠ɼγ ∈ C ぇじふっ゙が〝「ɼじふっ゙が γ 〠ଐ『぀ࢪઃ〣ू߹ぇ Iγ 〝『぀ɽࢪ

ઃ i ∈ Iγ 〠ର「〛ɼར༻ऀ n⿿ࢪઃ iぇબ୒『぀֬཰ Pn(i)〝『぀ɽ〈〈〜〤֬཰ Pn(i)

ぇٻ〶぀ํ๏〠〙⿶〛ड़〮぀ɽ〈〣બ୒〣ゑぶ゚〝「〛ɼຊڀݚ〜〤ଟ߲゜でひぷゑぶ゚

ぇ༻⿶぀ɽଟ߲બ୒゜でひぷゑぶ゚〠⿼⿶〛〤ɼར༻ऀ n ⿿ࢪઃ i ぇબ୒『぀৔߹〣ޮ

༻⿿

Un(i) = Vn(i) + εn(i) (3.11)

〠〽〘〛ද《ぁ぀ɽ〔〕「ɼVn(i) 〤֬ఆ߲〜⿴〿ɼεn(i) 〤゘アはわ߲〜⿴぀ɽ゘アは

わ߲ εn(i)⿿すアよ゚෼෍〠ै⿸〝Ծఆ『぀৔߹〣બ୒ゑぶ゚⿿ଟ߲゜でひぷゑぶ゚〜⿴
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぀ɽޮ༻ Un(i) ⿿࠷େ〜⿴぀ࢪઃ i ぇ֤ར༻ऀ n ⿿બ୒『぀৔߹ɼ〒〣〝　〣બ୒֬཰

Pn(i)⿿

Pn(i) =
expVn(i)∑

j∈Iγ

expVn(j)
(3.12)

〠〽〘〛ද《ぁ぀ɽ〈〈〜ɼ֬ఆ߲ Vn(i) 〤ɼར༻ऀ n 〣ࣗ୐〝ࢪઃ i 〝〣ڑ཭ d ぇ༻

⿶〛ɼ

Vn(i) = β1 + β2 d (3.13)

〠〽〘〛ද《ぁ぀〷〣〝Ծఆ『぀ɽ۩ମత〠〤ɼβ1 〤ざアぶろアへみとぇ৐぀લ〝߱〿

〣൥い「《ぇද『ෛ〣ޮ༻〜⿴぀ɽ〳〔ɼβ2ޙ〕 〤ざアぶろアへみと〜〣Ҡಈத〠ײ」

぀ෆշײぇද『ෛ〣ޮ༻〜⿴〿ɼ〈〈〜〤৐ंڑ཭ d〠ൺྫ『぀〷〣〝Ծఆ『぀ɽར༻ऀ

n〣ࣗ୐〝ࢪઃ i〝〣ڑ཭ぇද『 d〠〙⿶〛ɼ࣮ࡍ〣ࢉܭ〜〤ɼར༻ऀ n〣ࣗ୐〣ଐ『぀

ねがア〝ࢪઃ i⿿ଐ『぀ねがア〣த৺ؒ〣ڑ཭〜ۙࣅ『぀ɽ

〈〈〜༻⿶〔む゘ゐがの β1ɼβ2 〣ਪఆ〠〤໬౓ؔ਺⿿༻⿶〾ぁ぀ɽ໬౓ؔ਺〤ɼ

∏

n

∏

i

Pn(i)
δn(i) (3.14)

〜⿴〿ɼ໬౓ؔ਺⿿࠷େ〝〟぀む゘ゐがの β1ɼβ2 ⿿࠷ద〟む゘ゐがの〝〟぀ɽ〈〈〠ɼ

δn(i)〤ར༻ऀ n⿿ࢪઃ iぇબ୒「〔৔߹〠〤஋ 1ぇɼ〒ぁҎ֎〣৔߹〤஋ 0ぇ〝぀ɽ࣮

〤ɼର਺໬౓ؔ਺〜ࢉܭ〣ࡍ

∑

n

∑

i

δn(i)Pn(i) (3.15)

ぇ༻⿶぀ɽ

ಘ〾ぁ〔む゘ゐがの β1ɼβ2 〤ɼざアぶろアへみと〠৐぀ߦҝ〒〣〷〣〠〽〘〛ܾ〳぀

〷〣〜⿴〿ɼ໨త஍〣ࢪઃ〣じふっ゙が〹ɼ࣏ࣗମ〠〤ґଘ「〟⿶〷〣〝ਪఆ《ぁ぀ɽ〒

〈〜ɼಘ〾ぁ〔む゘ゐがの β1ɼβ2 〒ぁ〓ぁ〣ฏۉ஋ぇɼधཁਪܭ〣ࢉܭ〠༻⿶぀ɽ

じふっ゙が〉〝〣༧໿ऀ਺ぇਪఆ『぀〔〶〣む゘ゐがの〣நग़ํ๏

じふっ゙が〉〝〣༧໿ऀ਺ぇਪఆ『぀〔〶〣む゘ゐがの〣நग़ํ๏〠〙⿶〛આ໌『぀ɽ

〈〈〜〤ɼじふっ゙が〉〝〣༧໿ऀ਺⿿ɼӡߦご゙ぎ〣ొ࿥ऀ਺〝〒〣じふっ゙が〣ࢪઃ

〣਺〠ؔ܎『぀〷〣〝Ծఆ『぀ɽ

じふっ゙が γ ∈ C 〠⿼⿶〛ざアぶろアへみとぇ༧໿「〔ਓ〣 1 ೥ؒ〣ਓ਺ぇ

Nreservationɼొ࿥ऀ਺ Nregistrants 〝『぀ɽ〳〔ɼ1 ೥ؒ〣༧໿ऀ਺〠〙⿶〛〤ɼざア

ぶろアへみとぇӡߦ『぀࣏ࣗମ〣Ҡಈ゜そ〣ぶがのぇ༻⿶぀ɽざアぶろアへみと〣Ҡಈ゜

そ〤 2015೥ 11݄ 1೔⿾〾 2017೥ 10݄ 31೔〳〜〣〷〣ぇ༻⿶぀〔〶ɼલ൒〣 1೥ؒ
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〝ɼલ൒〣 1೥ؒ〠෼々〛ٻ〶぀ɽ《〾〠ɼ〒〣ӡߦご゙ぎ〠⿼々぀ γ ∈ C 〣ࢪઃ਺ぇ

nγ 〝『぀ɽ

〈〣〝　ɼ

Nreservation

Nregistrants
≈ λγ · nγ

µγ (3.16)

〝〟぀〷〣〝Ծఆ『぀ɽ〈〈〜༻⿶〔む゘ゐがの λγɼµγ ぇٻ〶぀〔〶ɼࣜ (3.16)〣ର਺

ぇ〝〘〛ɼॏճؼ෼ੳぇߦ⿸ɽ

3.4 ओॲཧ

ຊઅ〜〤ɼҎ্〣෼ੳ݁Ռぇར༻「〛ɼ〈ぁ⿾〾ӡߦぇݕ౼『぀࣏ࣗମぇؚ〶〛ɼӡߦ

ご゙ぎɼ〳〔〤ӡߦ༧ఆご゙ぎ〠⿼々぀౰໘਺೥ؒ〣༧໿ऀ਺ぇਪఆ『぀ํ๏ぇࣔ『ɽ

3.4.1߲〜〤ɼ༧໿ऀ਺ぇਪఆ『぀〔〶〠४උ『぀ぶがの〠〙⿶〛ɼ3.4.1߲〜〤ɼ֤ 2

ねがアؒ〠⿼々぀༧໿ऀ਺ぇਪఆ『぀ํ๏〠〙⿶〛ड़〮぀ɽ

3.4.1 ֤ 2ねがアؒ〣धཁਪఆ

४උ『぀ぶがの〝〒〣ूํܭ๏

〳』ɼઃ࣏ࣗܭମ〠〙⿶〛ɼӡߦご゙ぎぇ〧〝〙બ〨ɼӡߦご゙ぎ〠ଐ『぀ねがア〠〙

⿶〛 〕〆ڍ〠3.2.2߲ GISぶがのぇ४උ『぀ɽ〒〣ぶがの⿾〾ɼゐひてゔ z 〣 Ҏ্ࡀ65

〣ਓޱぶがの PEPz ぇࢉܭ『぀ɽ〳〔ɼじふっ゙が γ ∈ C 〠〙⿶〛ɼねがア z 〠ଐ『぀

じふっ゙が γ 〣ࢪઃ〣ݸ਺ nγ(z)ぇٻ〶぀ɽ

֤ 2ねがアؒ〠⿼々぀じふっ゙が〉〝〣༧໿ऀ਺〣ׂ߹ぇਪఆ『぀ํ๏

2〙〣໨త஍⿿ؚ〳ぁ぀ねがア z1 ∈ Z 〝ࣗ୐⿿ؚ〳ぁ぀ねがア z2 ∈ Z 〠⿼々぀໨త஍

⿿じふっ゙が γ ∈ C 〠゘よ゚෇々〔ぁ〔Ҡಈ〣༧໿ऀ਺〣ׂ߹ぇਪఆ『぀ํ๏ぇड़〮぀ɽ

〳』ɼねがア z1 ⿿໨త஍〣ࢪઃ⿿ଐ『぀ねがアɼねがア z2 ⿿ࣗ୐〣ଐ『぀ねがアɼZ

ぇ『〮〛〣ねがア〣ू߹〝『぀ɽねがア z 〣த〣ɼγ ∈ C 〠ଐ『぀ࢪઃ〣਺ぇ nγ(z)〝

『぀ɽ〳〔ɼࣜ (3.16) 〣ճؼ෼ੳ〠〽〘〛ಘ〾ぁ〔む゘ゐがの λɼµ 〣஋〤ɼ⿶』ぁ〷

γ 〠〽〘〛ఆ〳぀〔〶ɼ〒ぁ〓ぁ λγɼµγ 〝ද『ɽねがア z 〠⿼々぀ ぇޱҎ্〣ਓࡀ65

PEPz 〝『぀〝ɼ2ねがア z1 〝 z2 〠⿼⿶〛ɼ

D̃γ(z1, z2) =
expnγ(z1)V (z1)∑

z∈Z

expnγ(z)V (z)
· λγ · nγ

µγ · PEPz2 (3.17)
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〝『぀ɽ〔〕「ɼ

V (z) = β1 + β2 Dist(z, z2), (3.18)

nγ =
∑

z∈Z

nγ(z) (3.19)

〜⿴぀ɽ《〾〠ɼ

Sum =
∑

z1,z2

D̃γ(z1, z2) (3.20)

〝⿼⿶〛ɼ

Dγ(z1, z2) =
D̃γ(z1, z2)

Sum
(3.21)

〠〽〿ɼ໨త஍⿿ؚ〳ぁ぀ねがア z1 ∈ Z 〝ࣗ୐⿿ؚ〳ぁ぀ねがア〠⿼々぀ਪܭ《ぁ〔ध

ཁ〣ׂ߹ぇࢉܭ『぀ɽ

౰໘਺೥ؒ〠⿼々぀ొ࿥ऀ਺ɼ༧໿ऀ਺ぇਪఆ『぀ํ๏

3.3.1߲〜〤ɼてとふわɾはぐべゎひぜとɾゑぶ゚〠〽〿ɼొ࿥ऀ〣มԽぇਪఆ『぀ゑ

ぶ゚ぇ༩⿺〔ɽಉゑぶ゚〜༻⿶〔む゘ゐがの〤ɼp0, α, β, Pmuni 〜⿴〘〔ɽ〈〣⿸〖ɼ

ぢゎ〠〽぀৘ใ〣఻ൖ֬཰ޱ Pwm 〤 α, β ぇむ゘ゐがの〝「〛⿼〿ɼα, β 〣྆ํ〣む゘

ゐがの〠ؔ「〛୯ௐݮগ〜⿴぀ɽ〳〔ɼPmuni 〤࣏ࣗମ〣޿ใ⿾〾৘ใぇಘ぀֬཰〜⿴

〿ɼ࣏ࣗମ〣౒ྗ࣍ୈ〜〈〣֬཰ぇߴ〶〾ぁ぀ɽ《〾〠ɼp0 〤ճࣜؼ (3.9) 〠ै⿸〣〜

⿴〘〔ɽ〒〈〜ɼp0 〤܎਺ κぇ༻⿶〛ਪఆ「ɼα, β, Pmuni 〣 3〙〣む゘ゐがの〠〙⿶

〛〤ɼ〒ぁ〾〣࠷খ஋〝࠷େ஋ぇ༻⿶〛てとふわɾはぐべゎひぜとɾゑぶ゚ぇద༻『぀ɽ

〈ぁ〠〽〘〛ɼ࠷〷ొ࿥ऀ਺⿿৳〨぀৔߹〣มԽ〝ɼ࠷〷ొ࿥ऀ਺⿿৳〨〟⿶৔߹〣มԽ

⿿ٻ〶〾ぁ぀ɽ〒〈〜ɼ݄ぇද『ぐアぶひぜとぇm〝「〛ɼ݄m〠⿼々぀ొ࿥ऀ਺〣࠷

େ஋ɼ࠷খ஋ぇ〒ぁ〓ぁNmax
registrants(m)ɼNmin

registrants(m)ɼ〳〔ɼฏۉ஋ぇNavg
registrants(m)

〝ද『ɽ

〳〔ɼ݄܎਺ɼ༵೔܎਺ɼ࣌ؒଳ܎਺ぇ༻⿶ぁ〥ɼࣜ (3.10)〠〽〘〛ɼ࣌ؒଳ t〠⿼々

぀༧໿ऀ਺ぇਪఆ『぀〈〝⿿〜　぀ɽ֤೔〣࣌ؒଳ t〠⿼々぀༧໿ऀ਺〣্ݶɼԼݶɼٴ

〨ฏۉ஋〤ɼ〒ぁ〓ぁ

Nmax
reservation(t) = Nmax

registrants(m) · cmonth(m) · c day(d) · c time(t) (3.22)

Nmin
reservation(t) = Nmin

registrants(m) · cmonth(m) · c day(d) · c time(t) (3.23)

Navg
reservation(t) = Navg

registrants(m) · cmonth(m) · c day(d) · c time(t) (3.24)

〝ද《ぁ぀ɽ

〈ぁ〾〠ɼ2ねがアؒ〣༧໿ऀ〣ׂ߹〣ਪఆ஋ D(z1, z2)ぇֻ々぀〈〝〠〽〘〛ɼ࣌ؒ

ଳ t〠⿼々぀֤ 2ねがアؒ〣༧໿ऀ਺〣ਪఆ஋〣্ݶɼԼݶɼฏۉ஋⿿ٻ〶〾ぁ぀ɽ
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たがととのぶくが

4.1 〤」〶〠

ຊষ〜〤ɼલষ〜ड़〮〔ఏҊख๏〠ج〚⿶〛たがととのぶくがぇߦ〟〘〔݁Ռぇड़〮

぀ɽ4.2અ〜〤ɼ〈ぁ〳〜ざアぶろアへみと⿿ಋೖ《ぁ〔࣏ࣗମ〠⿼々぀ొ࿥ऀɼみとఀɼ

Ҡಈ゜そ〣ぶがの⿾〾औಘ「〔धཁ༧ଌ〠ඞཁ〟む゘ゐがの〠〙⿶〛ɼऔಘ「〔஋〣݁Ռ

ぇड़〮぀ɽ〈ぁ〤ఏҊख๏〠⿼々぀લॲཧ〠૬౰『぀ɽ

4.3 અ〜〤ɼલॲཧ〜औಘ「〔む゘ゐがのぇ༻⿶〛ɼ౦ۚࢢ〠⿼々぀धཁぇ༧ଌ『぀ɽ

〈ぁ〤ఏҊख๏〠⿼々぀ओॲཧ〠૬౰『぀ɽ

4.2 લॲཧ〣݁ࢉܭՌ

4.2.1 શମ〣धཁ〣มಈぇਪܭ「〔݁Ռ

ざアぶろアへみと〣ొ࿥ऀ〣มԽぇਪఆ「〔݁Ռ

3.3.1߲〜〤ɼొ࿥ऀ਺〣มԽぇਪఆ『぀〔〶〣てとふわɾはぐべゎひぜとɾゑぶ゚ぇ

༩⿺〔ɽ〈〣ゑぶ゚〤ɼαɼβɼPmuniɼp0 〣 4〙〣む゘ゐがのぇؚ〵ɽຊઅ〜〤ɼ౦ژେ

ֶ〣てとふわぇ༻⿶〛ざアぶろアへみとぇӡߦ「〛⿶぀શࠃ〣 19࣏ࣗମ〠〙⿶〛ɼ֤ࣗ

࣏ମ〠⿼々぀ざアぶろアへみとɾつがもと〣ొ࿥ऀ਺〣มԽ〠࠷〷やくひぷ『぀ 4〙〣む

゘ゐがのぇٻ〶〔ɽ〒〣݁Ռぇද 4–1〠ࣔ『ɽ〟⿼ɼ࣮ぶがの〠࠷〷やくひぷ『぀ొ࿥

ऀ਺〣มԽ〠〙⿶〛〤ɼ෇࿥ A.1〠ࣔ「〔ɽ

ද 4– 1〣⿸〖ɼα〠〙⿶〛〤ɼ5.60 × 10−11 ぇ֎ぁ஋〝「〛औ〿আ　ɼ࢒〿〣〷〣〣

ɽβ〕〶ٻ஋ぇۉখ஋ɼฏ࠷େ஋ɼ࠷ 〠〙⿶〛〤ɼ2.99× 10−13 ぇ࠾༻「〔ɽPmuni 〠〙

⿶〛〤ɼ『〮〛〣࠷େ஋ɼ࠷খ஋ɼฏۉ஋ぇٻ〶〔ɽ

〒ぁ〾〣஋ぇ༻⿶〛ɼ౦ۚࢢ〠〙⿶〛てゎゔ゛がてゖア「〔݁Ռぇਤ 4–1〠ࣔ『ɽ

જొࡏ࿥ऀ਺〝 ෼ੳ「〔݁Ռؼぇճ܎〣ؔ〝ޱҎ্〣ਓࡀ65

ࣜ (3.9)〠⿼々぀む゘ゐがの κぇٻ〶぀ɽκぇٻ〶぀〔〶ɼ֤࣏ࣗମ〠⿼々぀みとఀ〣

Ґஔぶがのぇ༻⿶〛ɼ֤みとఀ⿿ؚ〳ぁ぀ねがア〣஍Ҭゐひてゔɾぢがへ*1 ぇٻ〶ɼみと

ఀ⿿ؚ〳ぁ぀『〮〛〣ねがア〣 ܭ౔਺஋৘ใɹকདྷਪࠃぇ଍「্〆〔ɽʮޱҎ্〣ਓࡀ65

ਓޱゐひてゔʢH26ࠃ੓ہਪܭʣʯ〜〤ɼ֤ねがア〣 2010೥〠⿼々぀࣮ࡍ〣ਓޱ〝ɼ2050

೥〣ਪܭਓޱ〣ぶがの「⿾ؚ〳ぁ〛⿶〟⿶ɽ〒ぁ〠ର「〛ɼざアぶろアへみと〣Ҡಈ゜そ

ぶがの〤ɼ2015೥ 11݄ 1೔⿾〾 2017೥ 10݄ 31೔〳〜〣ぶがの〜⿴぀〔〶ɼ〈〣೥⿴

〔〿〣ਓޱぇਪܭ「〟々ぁ〥〟〾〟⿶ɽ〒〈〜ɼ2010೥⿾〾 2015೥〳〜ɼҰఆ〣ׂ߹〜

*1 ஍Ҭゐひてゔɾぢがへ〣ఆٛํ๏〤ɼ
http://www.meti.go.jp/statistics/tyo/kougyo/mesh/2003/kaisetsu/pdf/gaiyo1.pdf

ぇࢀর「〔ɽ
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ਤ 4 – 1 ౦ۚࢢ〠⿼々぀てとふわɾはぐべゎひぜとɾゑぶ゚〠〽぀ొ࿥ऀ਺〣มԽ〣

てゎゔ゛がてゖア݁Ռ

ਓޱ⿿૿Ճ『぀〷〣〝Ծఆ「〛ɼ2016೥〣ਓޱぇਪܭ「〔ɽࣜ (3.9)〠⿼々぀ PEP〝「

〛ɼ֤࣏ࣗମ〠⿼々぀ 2016೥〣 ぇ༻⿶〔ɽޱਓܭҎ্〣ਪࡀ65

〟⿼ɼ౰֘ɼকདྷਪܭਓޱゐひてゔ〤ิਖ਼〣ॲཧ⿿《ぁ〛⿶぀〔〶ɼਓޱ〤੔਺஋〜〤

〟。ɼখ਺஋〣ぶがの〝〟〘〛⿶぀ɽ〒〣〔〶ɼද 4–2〣ਓޱ〷খ਺஋〣〳〳〝「〔ɽ

〈ぁ〾〣ਓޱ PEPぇઆ໌ม਺ɼද 4–1〜ಘ〾ぁ〔જొࡏ࿥ऀ਺ p0 ぇ໨తม਺〝「〛

ճؼ෼ੳぇߦ⿸〈〝〠〽〿ɼਤ 4–2〣ճؼ௚ઢ⿿ಘ〾ぁ〔ɽ〳〔ɼむ゘ゐがの κ〣஋〤

਺܎ぁ〔ɽ〟⿼ɼܾఆ〾〶ٻ〝0.35419658 R2 〤 0.787143161〜⿴〘〔ɽ

4.2.2 ֤ 2ねがアؒ〣धཁぇਪఆ「〔݁Ռ

ざアぶろアへみと〣Ҡಈ゜そぶがのぇ෼ੳ「〔࣏ࣗମ〠〙⿶〛

ざアぶろアへみと〣゜そぶがのぇೖख〜　〔࣏ࣗମ〠⿼々぀ӡߦମܥぇௐ〮〔݁Ռ⿿ද

4–3 〜⿴぀ɽ〈〣ද⿿ࣔ『〽⿸〠ɼӡ۠ߦҬ〹ӡํߦ๏〠੍ݶ⿿ઃ々〾ぁ〛⿶぀࣏ࣗମ

〹ɼねがアྉ੍ۚ⿿औ〾ぁ〛⿶぀࣏ࣗମ〷⿴぀ɽ〒〣〽⿸〟࣏ࣗମぇ෼ੳ〠࢖⿸〝ɼਖ਼「

。む゘ゐがの⿿ಘ〾ぁ〟⿶ɽ〒〈〜ɼ3.3.2߲〜ड़〮〔じふっ゙が〉〝〣༧໿ऀ਺ぇਪఆ

『぀〔〶〣む゘ゐがの〣நग़〠〤ɼോࢢࢁɼډدொɼ౦ۚࢢɼദࢢɼԣࣳޫொɼכぞ࡚ࢢɼ

தҪொɼւ௡ࢢɼཆ࿝ொɼେ໺ொɼۄ৓ொɼ߳ࣳࢢɼ઒ೆொ〣〴〣ぶがのぇ༻⿶〔ɽ
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ද 4 – 1 ొ࿥ऀ਺〣࣮ぶがの〠࠷〷やくひぷ『぀む゘ゐがの

α β Pmuni p0 MSE

Hatoyama 0.001473984 2.99E-13 0.02511167 3822 55130.59341

Yorii 4.45E-04 2.99E-13 0.06290066 3623 42891.88525

Togane 0.001519984 2.99E-13 0.041409656 5273 185625.5323

Kashiwa 0.002679979 2.99E-13 0.02589967 946 4114.098361

Sammu 0.002208983 6.03E-11 0.02813157 9083 454893.7442

Yokoshibahikari 0.001249986 2.99E-13 0.13280065 2134 35025.47222

Chigasaki 5.98E-04 2.99E-13 0.10900065 2007 30281.85106

Nakai 0.001159986 2.99E-13 0.08790065 2941 51251.76271

Takahama 5.80E-04 2.99E-13 0.031200657 1596 5470.547945

Wakasa 0.001346985 2.99E-13 0.2100007 1123 9008.571429

Koshu 5.56E-04 2.99E-13 0.043200668 1973 43443.9863

Kaizu 0.001389985 3.41E-08 0.31000066 1082 15983.53846

Yoro 7.00E-04 7.00E-04 0.7089003 5736 196093.7377

Ono 0.011649991 8.84E-07 0.4980005 981 12894.43478

Tamaki 6.02E-04 2.99E-13 0.018279668 1794 36957.37755

Toyooka 5.60E-11 2.99E-13 0.099000655 136 247.4193548

Kashiba 3.56E-04 2.99E-13 0.07589065 14310 434589.84

Iizuka 0.001759982 3.71E-10 0.04608269 10627 34765.21739

Kawaminami 9.50E-04 2.99E-13 0.038000673 764 6072.583333

Ҡಈ゜そ〠⿼々぀༧໿〝〴〟『゛ぢがへ〠〙⿶〛

ざアぶろアへみと〣Ҡಈ゜そぶがの〠〤ɼ࡞ૢࡧݕɼ༧໿֬ఆɼずをアな゚ɼ༑ୡ৐〿

߹い【〣࡞ૢࡧݕɾ֬ఆૢ࡞ɼずをアな゚ૢ࡞〟〞〣ه࿥⿿෇々〾ぁ〛⿶぀ɽ〈〣⿸〖ɼ

⿾〘〔゛ぢがへ〤धཁ〝〴〟「ɼ༧໿ऀ਺〝「〛じげア〟〾ࢸ〠〣〴「〛༧໿〣֬ఆࡧݕ

ぷ「〔ɽҰํɼ༧໿⿿֬ఆ「〔〣〖〠ɼ༧໿ऀ⿿ࣗ〾ずをアな゚「〔゛ぢがへ〠〙⿶〛

〤ɼ༧໿ऀ਺〝「〛じげアぷ「〟⿶〷〣〝「〔ɽ

じふっ゙がผɾڑ཭ผ〣༧໿ऀ਺〣ׂ߹ぇಋग़『぀〔〶〣む゘ゐがの〣औಘ݁Ռ

3.3.2߲〣ख๏〠ै〘〛ɼむ゘ゐがの β1 〝 β2 〣࠷ద஋ぇࢉܭ「〔ɽ

〈〈〜ɼむ゘ゐがの β1ɼβ2 〣ٻ〶ํ〣खॱ〠〙⿶〛ड़〮぀ɽ〳』ɼβ1ɼβ2 〣ॳظ஋

ぇ〒ぁ〓ぁ 0ɼ0 〝『぀ɽ《〾〠ɼ∆β1ɼ∆β2 ぇぇ〒ぁ〓ぁ 10ɼ10 〝『぀ɽβ1 〣஋ぇ

β1−∆β1ɼβ1−∆β1/10ɼβ1ɼβ1+∆β1/10ɼβ1+∆β1 〣 5௨〿〜ɼβ2 〣஋ぇ β2−∆β2ɼ
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たがととのぶくが

ද 4 – 2 ֤࣏ࣗମ〠⿼々぀ ޱҎ্〣ਓࡀ65

࣏ࣗମ໊ ޱҎ্ਓࡀ65 જొࡏ࿥ऀ਺ p0 p0 〣༧ଌ஋ ࠩ࢒

ോࢢࢁ 6284.040394 3822 2225.785617 1596.214383

ொډد 8941.582839 3623 3167.078063 455.9219374

౦ۚࢢ 17150.12625 5273 6074.516067 -801.5160667

ദࢢ 11930.24772 946 4225.652943 -3279.652943

ࢢ෢ࢁ 18763.92448 9083 6646.117881 2436.882119

ԣࣳޫொ 8579.466328 2134 3038.817633 -904.8176328

ࢢぞ࡚כ 13964.41815 2007 4946.149152 -2939.149152

தҪொ 7932.090732 2941 2809.519411 131.4805894

඿ொߴ 2936.477724 1596 1040.090368 555.9096325

एڱொ 4745.562033 1123 1680.861843 -557.8618429

ࢢभߕ 8977.114081 1973 3179.663107 -1206.663107

ւ௡ࢢ 9645.274446 1082 3416.323223 -2334.323223

ཆ࿝ொ 9694.636416 5736 3433.807064 2302.192936

େ໺ொ 6759.53961 981 2394.205813 -1413.205813

৓ொۄ 6603.677244 1794 2338.999896 -544.9998962

๛Ԭࢢ 1648.356323 136 583.8421725 -447.8421725

ࢢࣳ߳ 18336.45835 14310 6494.710839 7815.289161

൧௩ࢢ 35767.16594 10627 12668.60786 -2041.607857

઒ೆொ 4420.907429 764 1565.870292 -801.8702925

β2 −∆β2/10ɼβ2ɼβ2 +∆β2/10ɼβ2 +∆β2 〣 5௨〿〜ಈ⿾「ɼβ1 〝 β2 〣஋〣ର〝「

〛ɼܭ ⿶　ର਺໬౓ؔ਺〣େ〷࠷〜〣ର਺໬౓ؔ਺ぇൺֱ『぀ɽ〈〣தݸ25 β1ɼβ2 ぇ

બ〫ɽ〳〔ɼβ1 ±∆β1/10⿿ର਺໬౓ؔ਺〣࠷େ஋ぇ༩⿺〔৔߹〤ɼ∆β1 ぇ∆β1/10〠ɼ

β2 ±∆β2/10⿿ର਺໬౓ؔ਺〣࠷େ஋ぇ༩⿺〔৔߹〤ɼ∆β2 ぇ ∆β2/10〠ߋ৽『぀ɽ〔

〕「ɼ∆β1 〝∆β2 〣࠷େ஋〤〝〷〠 10−7 〝『぀ɽ〈〣ぎ゚っ゙どわ〠ै〘〛 β1ɼβ2 ⿿

มԽ「〟。〟぀〳〜ɼ〈〣ࢉܭぇ܁〿ฦ「ɼ〒ぁҎ্ର਺໬౓ؔ਺⿿খ《。〟〾〟。〟〘

〔 β1 〝 β2 ぇ࠷ద〟む゘ゐがの〝「〛औ〿ग़『ɽ〟⿼ɼ10ສճɼ〈〣ࢉܭぇ܁〿ฦ「〛

〳〾〟⿶৔߹〤ɼむ゘ゐがの⿿ಘ〾ぁ〟⿶〷〣〝൑அ『぀ɽࢭ⿿ࢉܭ〷

Ҏ্〣௨〿ɼむ゘ゐがの β1 〝 β2 〣஋ぇࢉܭ「〔ɽむ゘ゐがの β1 〠ؔ『぀݁Ռぇද 4

–4〠ɼむ゘ゐがの β2 〠ؔ『぀݁Ռぇද 4–5〠ࣔ『ɽ〔〕「ɼ஋⿿ಘ〾ぁ〟⿾〘〔〷〣

〤ۭཝ〝「〔ɽβ1 〝 β2 〣஋⿿ಘ〾ぁ〟⿾〘〔ݪҼ〝「〛〤ɼみとఀ〠じふっ゙が⿿゘よ

゚෇々《ぁ〛⿶〟⿶〈〝ɼٴ〨ɼ〒〣じふっ゙が〣Ҡಈぶがの⿿গ〟ա、぀〝⿶⿸〈〝⿿

ぁ぀ɽ〾⿺ߟ
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たがととのぶくが

ਤ 4 – 2 ਓޱ PEP〝જొࡏ࿥ऀ਺ (p0)〣ճؼ௚ઢ

〈ぁ〾〣஋〣ฏۉ஋ぇऔ〿ɼβ1 〝 β2 〣஋ぇ〒ぁ〓ぁ −7.443377047ɼ−9.490081151

〝「〛ɼओॲཧ〣ࢉܭ〠༻⿶〔ɽ

じふっ゙が〉〝〣༧໿ऀ਺ぇਪఆ『぀〔〶〣む゘ゐがの〣நग़݁Ռ

じふっ゙が〉〝〣༧໿ऀ਺ぇਪఆ『぀〔〶ɼࣜ (3.16) ぇ༻⿶぀ɽ〈〣ࣜ〠ؚ〳ぁ぀む

゘ゐがの λγɼµγ ぇਪఆ『぀⿿ɼ࣮ࡍ〣ॏճؼ෼ੳ〠〤ɼ〈〣ࣜ〣ର਺ぇ〝〘〔࣍〣ࣜぇ

༻⿶぀ɽ

logNreservation,γ − logNregistrants,γ ≈ log λγ + µγ log nγ . (4.1)

ද 4–6⿾〾ද 4–11〳〜〤ɼॏճؼ෼ੳ〣݁Ռ〜⿴぀ɽॏճؼ෼ੳ〣݁Ռɼ૯߹පӃɼ

ぶぐたぎつがもとɼ౎ಓ෎ݝிɾ໾৔ɼେܕ঎ࢪۀઃ〠〙⿶〛〤ɼµγ 〣 t஋〣ઈର஋⿿ 2

〽〿খ《。〟〿ɼࢪઃ਺ n〝〣૬ؔ⿿খ《⿶〝൑அ《ぁ぀ɽ〒〈〜ɼࢪઃ਺ n〣ぶがのぇ

औ〿আ　ɼlogNreservation − logNregistrants 〣ฏۉ஋ぇٻ〶〔ɽ〈〣ฏۉ஋〤ɼlog λγ 〠

ぁ぀ɽ『〟い〖ɼ》ࣅۙ

logNreservation − logNregistrants ≈ log λγ . (4.2)

Ҏ্〜ٻ〶〔 λγɼµγ 〣஋ɼٴ〨ɼ૯߹පӃɼぶぐたぎつがもとɼ౎ಓ෎ݝிɾ໾৔ɼେܕ

঎ࢪۀઃ〠ؔ『぀ logNreservation − logNregistrants 〣ฏۉ஋ぇ〳〝〶〔〷〣⿿ɼද 4–12

〜⿴぀ɽ
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たがととのぶくが

ද 4 – 3 ֤࣏ࣗମ〠⿼々぀ざアぶろアへみと〣ӡߦମܥ
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4.3 ౦ۚࢢ〠⿼々぀֤ 2ねがアؒ〣धཁਪܭ

4.3.1 धཁਪܭ〣݁Ռ

౦ۚࢢ〤ɺࡏݱ〷ざアぶろアへみと⿿ӡߦ《ぁ〛⿼〿ɼҠಈ〣゜そぶがの⿿ଘࡏ『぀ࣗ

࣏ମ〣〧〝〙〜⿴぀ɽ〈〈〜〤ɼఏҊख๏〜ࣔ「〔ํࢉܭ๏〠ج〚⿶〛ɼ౦ۚࢢશମ〜〣

೥ؒ〜〣ざアぶろアへみと〣༧໿ऀ਺ぇ 1 〝「〔֤ 2 ねがアؒ〠⿼々぀༧໿ऀ਺〣ׂ߹

ぇਪఆ『぀ɽਪఆ「〔஋ぇɼ2016೥ 11݄ 1೔⿾〾 2017೥ 10݄ 31೔〳〜〣࣮ぶがの〝

ൺֱ「〛ɼ〒〣ଥ౰ੑぇূݕ『぀ɽ

ӡߦご゙ぎ〤ࡏݱ〣ӡߦご゙ぎぇ〒〣〳〳࢖༻『぀⿿ɼࡏݱɼざアぶろアへみと〣゜そ

ぶがの〠ొ࿥《ぁ〛⿶぀みとఀ⿿ଘࡏ『぀ねがア〣『〮〛ぇ〒〣〳〳ӡߦご゙ぎ〝『぀ɽ
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たがととのぶくが

ද 4 – 4 ࣏ࣗମɾじふっ゙が〉〝〣む゘ゐがの β1 〣࠷ద஋

࣏ࣗମぢがへ ࣏ࣗମ໊ ૯߹පӃ ਍ྍॴ ઀ࠎӃ ぶぐたぎつがもと ౎ಓ෎ݝிɾ໾৔ とがむが େܕ঎ࢪۀઃ

11348 ോࢢࢁ -3.2323 0.7 -2 -74.1393 -4.1
11408 ொډد -31.521624 1.88 -61.1894 -5 -5.9
12213 ౦ۚࢢ -2.111594 2.12 11.11789 -1.384 1 -13.42
12217 ദࢢ -1 -21.91 -25
12237 ࢢ෢ࢁ -1 -9.131913 -11.46129
12410 ԣࣳޫொ -1.2 -1.84 -1.689211 -1
14207 ࢢぞ࡚כ
14361 தҪொ
19213 ࢢभߕ
21221 ւ௡ࢢ -22 -2
21341 ཆ࿝ொ
21403 େ໺ொ -2.23 -1.3518943
24461 ৓ொۄ -2 -6 -19.9
28209 ๛Ԭࢢ
29210 ࢢࣳ߳ -77 -8 -48.3
40205 ൧௩ࢢ -1.72912 0.69 -6.4924119 -31.131 -42.6111 -1.8915 -11
45405 ઒ೆொ

ද 4 – 5 ࣏ࣗମɾじふっ゙が〉〝〣む゘ゐがの β2 〣࠷ద஋

࣏ࣗମぢがへ ࣏ࣗମ໊ ૯߹පӃ ਍ྍॴ ઀ࠎӃ ぶぐたぎつがもと ౎ಓ෎ݝிɾ໾৔ とがむが େܕ঎ࢪۀઃ

11348 ോࢢࢁ -13.2889 -4 2 -25.224521 -141
11408 ொډد -159.569 -9 83.63 -38 -5.2
12213 ౦ۚࢢ 1.7439264 -5.44 -0.4554687 -5.352133 -1 -3.242639
12217 ദࢢ -5.6 -9
12237 ࢢ෢ࢁ -1.8537168 -2.915919
12410 ԣࣳޫொ -5.7891231 -6.94452 -12.213623 1
14207 ࢢぞ࡚כ
14361 தҪொ
19213 ࢢभߕ
21221 ւ௡ࢢ -6 -2
21341 ཆ࿝ொ
21403 େ໺ொ -136 -0.7434455
24461 ৓ொۄ 27 -6 -8.65869
28209 ๛Ԭࢢ
29210 ࢢࣳ߳ -14 -8 -45.313
40205 ൧௩ࢢ -2.815474 -9 -2.5573519 -1.3891893 -3.36448 -2.7623 -1
45405 ઒ೆொ

ද 4 – 6 ૯߹පӃ〣む゘ゐがの log λγɼµγ 〣஋

஋ t஋ p஋

log λγ -3.138902749 -3.133727661 0.013936594

µγ 2.066190626 1.92087404 0.090992798

ද 4 – 7 ਍ྍॴ〣む゘ゐがの log λγɼµγ 〣஋

஋ t஋ p஋

log λγ -0.614974816 -2.707638809 0.035216433

µγ 0.296012997 3.673893616 0.01040594

〳』ɼ֤ねがア〠⿼々぀ ܭ౔਺஋৘ใɹকདྷਪࠃぶがのぇ४උ『぀ɽʮޱҎ্〣ਓࡀ65

ਓޱゐひてゔʢH26ࠃ੓ہਪܭʣʯ〜〤ɼ֤ねがア〣 2010೥〠⿼々぀࣮ࡍ〣ਓޱ〝ɼ2050

೥〣ਪܭਓޱ〣ぶがの「⿾ؚ〳ぁ〛⿶〟⿶ɽਪܭ「〔ぶがの〣ূݕ〣〔〶〠ɼ2016೥ 11

݄ 1೔⿾〾 2017೥ 10݄ 31೔〳〜〣࣮ぶがのぇൺֱ「〔⿶〔〶ɼ2017೥〣 Ҏ্〣ࡀ65

ਓޱぇਪఆ『぀ɽ2017೥〣ਓޱ〤ɼ2010೥⿾〾 2050೥〳〜ɼҰఆ〣ׂ߹〜ਓޱ⿿૿Ճ
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たがととのぶくが

ද 4 – 8 ぶぐたぎつがもと〣む゘ゐがの log λγɼµγ 〣஋

஋ t஋ p஋

log λγ -5.959287229 -2.429852222 0.059391484

µγ 1.92212581 0.859830815 0.429171971

ද 4 – 9 ౎ಓ෎ݝிɾ໾৔〣む゘ゐがの log λγɼµγ 〣஋

஋ t஋ p஋

log λγ -0.990161935 -3.009723317 0.016820635

µγ -0.886274724 -1.77385788 0.114013582

ද 4 – 10 とがむが〣む゘ゐがの log λγɼµγ 〣஋

஋ t஋ p஋

log λγ 6.482458309 2.813650543 0.016858066

µγ -4.47927372 -3.285503141 0.007262469

ද 4 – 11 େܕ঎ࢪۀઃ〣む゘ゐがの log λγɼµγ 〣஋

஋ t஋ p஋

log λγ -1.752469901 -2.392123821 0.048018691

µγ 0.870550984 1.529261964 0.170048026

『぀〷〣〝Ծఆ「〛ࢉܭ『぀ɽ『〟い〖ɼy ೥〣ਓޱぇ Population(y)〝『぀〝ɼࣜ

Population(y) =
(2050− y) Population(2010) + (y − 2010) Population(2050)

40
(4.3)

぀ɽ』ࢉܭ〚〙ै〠

֤じふっ゙が〠ରԠ『぀ࢪઃ〤ɼࠃ౔ަ௨ল⿿ web্〜ެ։『぀ެࢪڞઃ〣ぶがのɼٴ

〨ҩྍؔػ〣ぶがのぇ༻⿶〔ɽ〈ぁ〾〣ぶがの〠〤ɼࢪઃ〣Ң౓ɼܦ౓〣ぶがの〝ɼ〒〣

〣௨هઃ〣෼ྨ⿿༩⿺〾ぁ〛⿶぀ɽぶがの〠⿼々぀෼ྨ〣じふっ゙が〭〣ରԠ〚々〤Լࢪ

〿〜⿴぀ɽ

1. ૯߹පӃ

• පӃ
2. ਍ྍॴ

• ਍ྍॴ
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たがととのぶくが

ද 4 – 12 じふっ゙が〉〝〣༧໿ऀ਺ぇਪఆ『぀む゘ゐがの

じふっ゙が (γ) log λγ µγ

૯߹පӃ -3.138902749 2.066190626

਍ྍॴ -0.614974816 0.296012997

ぶぐたぎつがもと -3.912300141

౎ಓ෎ݝிɾ໾৔ -1.430623926

とがむが 6.482458309 -4.47927372

େܕ঎ࢪۀઃ -0.869470387

• Պ਍ྍॴࣃ
3. ぶぐたぎつがもと

• ࿝ਓ෱ࢱなアのが
4. ౎ಓ෎ݝிɾ໾৔

• ౎ಓ෎ݝி
• ໾ॴࢢ
• ிࢧ
• ॴࢧ
• ग़ுॴ
• ؔػொଜ〣෼՝۠ࢢ
• 〒〣ଞ〣஍ํؔػ

《〾〠ɼとがむが〝େܕ঎ࢪۀઃ〠ؔ「〛〤ɼࠃ౔਺஋৘ใ⿿ެ։《ぁ〛⿶〟⿶〔〶ɼ

Google Map〜ࡧݕ〣্ɼද 4– 13〝ද 4–14〣৘ใぇೖྗ「〔ɽ

みとఀぶがの⿿ଘࡏ『぀ねがア〤ɼখ《⿶ॱ〠࣍〣 ぀ɽ⿴〜ݸ110

53402219ɼ53402228ɼ53402229ɼ53402238ɼ53402239ɼ53402246ɼ53402247ɼ

53402249ɼ53402255ɼ53402256ɼ53402257ɼ53402258ɼ53402259ɼ53402264ɼ

53402265ɼ53402266ɼ53402267ɼ53402268ɼ53402269ɼ53402273ɼ53402274ɼ

53402275ɼ53402276ɼ53402277ɼ53402278ɼ53402279ɼ53402283ɼ53402284ɼ

53402285ɼ53402286ɼ53402287ɼ53402288ɼ53402289ɼ53402293ɼ53402294ɼ

53402295ɼ53402296ɼ53402297ɼ53402298ɼ53402299ɼ53402300ɼ53402301ɼ

53402302ɼ53402310ɼ53402311ɼ53402312ɼ53402320ɼ53402321ɼ53402322ɼ

53402330ɼ53402331ɼ53402332ɼ53402333ɼ53402340ɼ53402341ɼ53402342ɼ

53402343ɼ53402350ɼ53402351ɼ53402352ɼ53402353ɼ53402360ɼ53402361ɼ

53402362ɼ53402363ɼ53402364ɼ53402370ɼ53402371ɼ53402372ɼ53402373ɼ

53402374ɼ53402380ɼ53402381ɼ53402382ɼ53402383ɼ53402384ɼ53402390ɼ
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たがととのぶくが

ද 4 – 13 ೖྗ〠༻⿶〔౦ۚࢢ〣とがむが

ళฮ໊ ๺Ң ౦ܦ

よぐてぎ౦ۚళ 35.583918 140.387464

のぐ゗がもひそまげと ౦ۚళ 35.549691 140.354831

【え〞⿸ ౦ۚゆ゘づ 35.555122 140.393632

とがむがばこがアじゞそば೔٢୆ళ 35.570943 140.353378

とがむがとどず 35.523663 140.372172

େ໦とがむが 35.55783 140.380314

຿とがむがۀ ౦ۚళ 35.547134 140.406574

じとゎԡງళ 35.550771 140.364949

じとゎ ాؒళ 35.578348 140.388133

ଜ〣ࢢ৔౦ۚళ 35.568152 140.373191

やがへゆ゘づまんてେ໢ళ 35.512195 140.352493

ද 4 – 14 ೖྗ〠༻⿶〔౦ۚࢢ〣େܕ঎ࢪۀઃ

ళฮ໊ ๺Ң ౦ܦ

つアゃぎ 35.558794 140.364648

౦ۚろ゚てこ 35.577403 140.3831

53402391ɼ53402392ɼ53402393ɼ53402394ɼ53403205ɼ53403208ɼ53403209ɼ

53403216ɼ53403217ɼ53403218ɼ53403219ɼ53403225ɼ53403226ɼ53403227ɼ

53403228ɼ53403235ɼ53403236ɼ53403238ɼ53403244ɼ53403245ɼ53403246ɼ

53403254ɼ53403255ɼ53403256ɼ53403300ɼ53403301ɼ53403302ɼ53403303ɼ

53403304ɼ53403310ɼ53403311ɼ53403320

〳〔ɼ֤ねがア〠⿼々぀֤じふっ゙が〣ࢪઃ਺ぇද 4–15〠ࣔ『ɽ

લઅ〜ಘ〔む゘ゐがの λγɼµγ 〣⿸〖ɼぶぐたぎつがもとɼ౎ಓ෎ݝிɾ໾৔ɼେܕ঎

ઃ〤ɼλγࢪۀ 〣〴「⿾ಘ〾ぁ〛⿶〟⿶ɽ〒〈〜ɼ〈ぁ〾Ҏ֎〣じふっ゙が〜〤ɼ

D̃γ(z1, z2) =
expnγ(z1)V (z1)∑

z∈Z

expnγ(z)V (z)
· λγ · nγ

µγ · PEPz2 (4.4)

ぇɼぐたぎつがもとɼ౎ಓ෎ݝிɾ໾৔ɼେܕ঎ࢪۀઃ〠〙⿶〛〤ɼ

D̃γ(z1, z2) =
expnγ(z1)V (z1)∑

z∈Z

expnγ(z)V (z)
· λγ · PEPz2 (4.5)
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たがととのぶくが

ද 4 – 15 ౦ۚࢢ〣֤ねがア〠⿼々぀֤じふっ゙が〣ࢪઃ਺

ゐひてゔぢがへ ૯߹පӃ ਍ྍॴ ぶぐたぎつがもと ౎ಓ෎ݝிɾ໾৔ とがむが େܕ঎ࢪۀઃ

53402229 0 1 0 0 1 0

53402257 0 1 0 0 0 0

53402258 1 1 0 0 1 0

53402267 0 1 0 0 0 0

53402268 0 11 0 0 0 0

53402269 1 8 0 3 1 0

53402278 0 5 0 0 0 0

53402279 0 10 1 0 0 1

53402283 0 1 0 0 0 0

53402286 0 1 0 0 0 0

53402288 0 2 0 0 1 0

53402289 0 5 0 0 1 0

53402311 0 1 0 0 0 0

53402341 0 1 0 0 0 0

53402350 0 1 0 0 0 0

53402351 0 1 0 1 0 0

53402352 0 1 0 0 1 0

53402360 0 0 0 0 1 0

53402361 0 0 0 0 1 0

53402373 0 1 0 0 0 0

53402390 0 1 0 0 0 1

53402391 0 3 0 0 1 0

53402392 0 1 0 0 0 0

53402394 0 1 2 0 0 0

53403208 0 1 0 0 0 0

53403300 0 0 0 0 1 0

53403301 0 1 0 0 0 0

53403304 0 1 0 0 0 0

53403311 0 2 0 0 0 0

ܭ߹ 2 64 3 4 10 2

ぇ༻⿶〛༧໿ऀ਺〣ׂ߹ぇਪܭ「〔ɽ〒〣݁Ռɼਤ 4–3〣〽⿸〠ɼ༧૝༧໿ऀ਺ぇද『

110 × 110 〣্ྻߦྻߦ֯ࡾ⿿ಘ〾ぁ〔ɽ࣮ࡍ〠〤ɼ༧໿ऀ਺〣ׂ߹〣ਪܭ஋ぇࢉܭ「ɼ

〒〣஋〤 0⿾〾 1〳〜〣࣮਺〜ٻ〶〔⿿ɼ༧૝༧໿ऀ਺〝࣮༧໿ऀ਺〣ൺֱ〣〔〶ɼ༧૝

〣ਪܭ஋〠࣮༧໿ऀ਺〣૯਺ぇ৐」〛ɼ༧૝༧໿ऀ਺ぇٻ〶〔ɽ࣮ࡍ〣༧໿ऀ਺〤ɼਤ 4 –

4〣௨〿〜⿴぀ɽ༧૝༧໿ऀ਺⿾〾࣮༧໿਺ぇҾ⿶〔ࠩぇද「〔〷〣⿿ɼਤ 4–5〜⿴぀ɽ

〳〔ɼද 5–19〜〤ɼ༧૝༧໿ऀ਺⿿ଟ⿶〷〣⿾〾 80൪໨〳〜〣ゐひてゔぢがへ〣ら

ぎぇɼද 5–19〜〤ɼ࣮༧໿ऀ਺⿿ଟ⿶〷〣⿾〾 80൪໨〳〜〣ゐひてゔぢがへ〣らぎぇ

ࣔ「〔ɽ《〾〠ɼද 5–21〜〤ɼ༧૝༧໿ऀ਺⿾〾࣮༧໿ऀ਺ぇҾ⿶〔ࠩ⿿্Ґ 80൪໨

〳〜〣ゐひてゔぢがへ〣らぎぇɼද 5–22〜〤ɼ༧૝༧໿ऀ਺⿾〾࣮༧໿ऀ਺ぇҾ⿶〔ࠩ

⿿ԼҐ 80൪໨〳〜〣ゐひてゔぢがへ〣らぎぇࣔ「〔ɽ
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たがととのぶくが

メッシュコードの昇順（110 のゾーン）

横
軸
と
同
様

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

予測需要（人）

ਤ 4 – 3 ౦ۚࢢ〠⿼々぀ 2ねがアؒ〣༧ଌधཁ

メッシュコードの昇順（110 のゾーン）

横
軸
と
同
様

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

実需要（人）

ਤ 4 – 4 ౦ۚࢢ〠⿼々぀ 2ねがアؒ〣࣮धཁ
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たがととのぶくが

メッシュコードの昇順（110 のゾーン）

横
軸
と
同
様

����
����
����
����
�

�����
�����
�����
�����

予測需要から実需要を
引いた差（人）

ਤ 4 – 5 ౦ۚࢢ〠⿼々぀ 2ねがアؒ〣༧૝धཁ⿾〾࣮धཁぇҾ⿶〔ࠩ

4.3.2 धཁਪܭ〣ධՁ

ਤ 4 –5〣〽⿸〠ɼ༧ଌधཁʢ༧૝༧໿ऀ਺ʣ⿾〾࣮धཁʢ࣮༧໿਺ʣぇҾ⿶〔ࠩ⿿ٻ〶

〾ぁ〔ɽ110〣ねがアぇ 2〙૊〴߹い【぀〝 5995૊〠〟぀⿿ɼ〈ぁ〾〣༧ଌधཁ⿾〾࣮

धཁぇҾ⿶〔ࠩ〠〙⿶〛౓਺෼෍ぇٻ〶〔ɽ〒〣݁Ռ⿿ɼਤ 4–6ɼද 4–16ɼද 4–17〜

⿴぀ɽ〈ぁ〾〣݁Ռ〠〽ぁ〥ɼ༧ଌधཁ⿾〾࣮धཁぇҾ⿶〔ࠩ〠〙⿶〛ɼ5995૊த 5626

૊⿿ −50Ҏ্ 50ະຬ〣ൣғ〠ؚ〳ぁ぀〈〝⿿ࣔ《ぁ〔ɽ〈ぁ〤ɼશମ〣໿ 93.8%〠⿴

〔぀ɽ〳〔ɼਤ 4–5〜〷ɼ〰〝え〞〣 2ねがア〣૊⿿ −50Ҏ্ 50ະຬ〣ൣғ〠ؚ〳ぁ

぀〈〝⿿ࣔ《ぁ〔ɽ
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ਤ 4 – 6 ౦ۚࢢ〠⿼々぀ 2ねがアؒ〣༧૝༧໿ऀ਺⿾〾࣮༧໿਺ぇҾ⿶〔ࠩ〣めとぷそ゘わ
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たがととのぶくが

ද 4 – 16 ౦ۚࢢ〠⿼々぀ 2ねがアؒ〣༧૝༧໿ऀ਺⿾〾࣮༧໿਺ぇҾ⿶〔ࠩ〣౓਺෼

෍දʢ100ࠁ〴ʣ

༧ଌधཁ⿾〾࣮धཁぇҾ⿶〔ࠩ ݅਺

-3600 to -3501 1
-3500 to -3401 1
-3400 to -3301 0
-3300 to -3201 0
-3200 to -3101 0
-3100 to -3001 0
-3000 to -2901 0
-2900 to -2801 0
-2800 to -2701 0
-2700 to -2601 1
-2600 to -2501 0
-2500 to -2401 0
-2400 to -2301 0
-2300 to -2201 0
-2200 to -2101 0
-2100 to -2001 0
-2000 to -1901 0
-1900 to -1801 0
-1800 to -1701 0
-1700 to -1601 0
-1600 to -1501 1
-1500 to -1401 0
-1400 to -1301 0
-1300 to -1201 0
-1200 to -1101 0
-1100 to -1001 3
-1000 to -901 1
-900 to -801 1
-800 to -701 4
-700 to -601 3
-600 to -501 4
-500 to -401 6
-400 to -301 17
-300 to -201 25
-200 to -101 45

-100 to -1 533
0 to 99 5239

100 to 199 50
200 to 299 18
300 to 399 10
400 to 499 8
500 to 599 7
600 to 699 2
700 to 799 3
800 to 899 1
900 to 999 0

1000 to 1099 1
1100 to 1199 1
1200 to 1299 0
1300 to 1399 0
1400 to 1499 3
1500 to 1599 0
1600 to 1699 1
1700 to 1799 1
1800 to 1899 0
1900 to 1999 0
2000 to 2099 1
2100 to 2199 0
2200 to 2299 0
2300 to 2399 0
2400 to 2499 0
2500 to 2599 0
2600 to 2699 0
2700 to 2799 0
2800 to 2899 0
2900 to 2999 0
3000 to 3099 0
3100 to 3199 1
3200 to 3299 0
3300 to 3399 1
3400 to 3499 0
3500 to 3599 1
3600 to 3699 0
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たがととのぶくが

ද 4 – 17 ౦ۚࢢ〠⿼々぀ 2ねがアؒ〣༧૝༧໿ऀ਺⿾〾࣮༧໿਺ぇҾ⿶〔ࠩ〣౓਺෼

෍දʢ0〣෇ۙɼ50ࠁ〴ʣ

༧ଌधཁ⿾〾࣮धཁぇҾ⿶〔ࠩ ݅਺

-500 to -451 3

-450 to -401 3

-400 to -351 3

-350 to -301 14

-300 to -251 10

-250 to -201 15

-200 to -151 23

-150 to -101 22

-100 to -51 87

-50 to -1 446

0 to 49 5180

50 to 99 59

100 to 149 27

150 to 199 23

200 to 249 9

250 to 299 9

300 to 349 3

350 to 399 7

400 to 449 6

450 to 499 2

500 to 549 2
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࡯ߟ

5.1 〤」〶〠

ຊষ〜〤ɼલষ〜ड़〮〔ఏҊख๏〠ج〚⿶〛たがととのぶくがぇߦ〟〘〔݁Ռぇड़〮぀ɽ

5.2અ〜〤ɼຊষ〜〤ɼてとふわɾはぐべゎひぜとɾゑぶ゚ぇ༻⿶〛ొ࿥ऀ〣มԽぇਪ

ఆ『぀ํ๏〣やくひふくアそ〠ؔ「〛࡯ߟ『぀ɽ

《〾〠ɼ5.3અ〜〤ɼ౦ۚࢢ〠⿼々぀֤ 2ねがアؒ〣࣮धཁ〝༧ଌधཁぇൺֱ「ɼਪఆ

ํ๏〣վળํ๏〠〙⿶〛࡯ߟ『぀ɽ

5.2 શମ〣धཁ〣มಈぇਪܭ『぀ํ๏〠ؔ『぀࡯ߟ

ୈ 3ষ〜〤ɼてとふわɾはぐべゎひぜとɾゑぶ゚ぇ༻⿶〛ొ࿥ऀ〣มԽぇਪఆ『぀ํ๏

ぇ༩⿺〔ɽຊઅ〜〤ɼ࣮ぶがの〝༧ଌぶがのぇൺֱ「ɼてとふわɾはぐべゎひぜとɾゑぶ

゚〣ద༻〣ݶք〠〙⿶〛ड़〮぀ɽ

ʢਤࢢやくひふくアそ⿿੒ޭ「〔〣〤ɼ߳ࣳ〷࠷ A–17ʣ〝൧௩ࢢʢਤ A–18ʣ〜⿴぀ɽ

〈ぁ〾〣࣏ࣗମ〜〤ɼ࣮ぶがの⿿〰〱ゑぶ゚௨〿〣ڍಈぇࣔ「〛⿶぀ɽ

Ұํ〜ɼ࣮ぶがの〣ۂઢぇ〴぀〝ɼొ࿥ऀ〣૿⿺ํ⿿్த〜มい〘〛⿶぀࣏ࣗମ⿿ଟ。

⿴぀ɽಛ〠ಛఆ〣݄〠େ　。ొ࿥ऀ⿿৳〨〛⿶぀࣏ࣗମ⿿⿴぀ɽ〈〣〽⿸〟৔߹〠〤ɼ〧

〝〙〣ۂઢ〜やくひふくアそ『ぁ〥ɼ࣮ぶがの〝༧ଌぶがの⿿େ　。ҟ〟぀݁Ռ〝〟぀ɽ

େ　。ొ࿥ऀ⿿৳〨〛⿶぀݄〠〤ɼ࣏ࣗମ〠〽぀޿ใ⿿ڧԽ《ぁ〔〝ߟ⿺〾ぁɼਖ਼「。〒

〣ޙ〣ొ࿥ऀぇ༧ଌ『぀〔〶〠〤ɼେ　。ొ࿥ऀ⿿৳〨〛⿶぀݄Ҏ߱〜࠶౓やくひふくア

そ『぀〈〝⿿๬〳「⿶ɽ

〳〔ɼつがもと⿿࢝〳぀݄〠ొ࿥ऀ⿿ѹ౗త〠ଟ。ɼ〒〣ޙ〣ొ࿥ऀ〣૿Ճ⿿؇〹⿾〜

⿴぀৔߹〠〷ɼఏҊ「〔ゑぶ゚〜〣やくひふくアそ〤೉「⿶ɽཆ࿝ொʢਤ A–13ʣ〹େ໺

ொʢਤ A–14ʣ〣ྫ⿿〒ぁ〠౰〔぀ɽやくひふくアそ⿿⿸〳。⿶⿾〟⿶ݪҼ〤ɼゑぶ゚〣

ॳظঢ়ଶ〣ొ࿥ऀ⿿ 0⿾〾࢝〳぀〔〶〜⿴぀ɽ〈〣〽⿸〟৔߹〠〤ɼ࠷ॳ〣݄〣ొ࿥ऀ਺

ぇ࣮ࡍ〣஋〠なひぷ『぀〈〝〜〽〿やくひぷ「〔ۂઢぇಘ぀〈〝⿿〜　぀ɽ

5.3 ֤ 2ねがアؒ〣धཁਪఆํ๏〠ؔ『぀࡯ߟ

લষ〜〤ɼਤ 4–6ɼද 4–16ɼද 4– 17⿾〾ɼ༧ଌधཁ⿾〾࣮धཁぇҾ⿶〔ࠩ⿿ −50Ҏ

্ 50ະຬ〣ൣғ〠ɼ2ねがア〣૊શମ〣໿ 93.8%⿿ೖ〘〛⿶぀〈〝⿿ࣔ《ぁ〔ɽ「⿾「

〟⿿〾ɼද 5 –19〝ද ⿶〚぀〝ɼ࣮༧໿ऀ਺〝༧૝༧໿ऀ਺〤େ　。⿾々཭ぁݟ〜19–5

぀ 2ねがア〣૊〷ଘࡏ『぀ɽ〒〈〜ɼຊઅ〜〤ɼ༧ଌधཁ〝࣮धཁぇ 2ねがア〣૊〠ൺֱ

「ɼ༧ଌ⿿େ　。֎ぁ〛⿶぀ 2ねがア〣૊〠〙⿶〛ɼ〒〣ݪҼぇ୳぀ɽ

ఏҊख๏〠〽぀धཁ〣ࢉܭ〜〤ɼ໨త஍〝ࣗ୐〣ؒ〣धཁ〣〴ぇٻ〶〛⿼〿ɼ໨త஍⿿

ؚ〳ぁ぀ゐひてゔぢがへ〝ࣗ୐⿿ؚ〳ぁ぀ゐひてゔぢがへ〣らぎ〠ର「〛धཁぇ༧ଌ「〛
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࡯ߟ

⿶぀ɽ〒〈〜ɼ֤じふっ゙がผɼ໨త஍〣ゐひてゔぢがへຖ〠ɼ〳〔ɼ֤じふっ゙がผɼ

ࣗ୐〣ゐひてゔぢがへຖ〠ूܭ「ɼ࣮༧໿ऀ਺〝༧૝༧໿ऀ਺ぇൺֱ『぀ɽ

ද 5 – 1 みとఀ〣छྨ

�	�
��
��� �	�
��
�� �	�
��
��� �	�
��
��� �	�
��
��� �	�
��
���
*"3� (6% �2314��5 124!.�5' 5��� , C�#)

�/�50

�0+
$-�50

みとఀ〤ɼද 5–1〣〽⿸〠෼ྨ《ぁ぀ɽ《〾〠ɼڞ௨みとఀ〣⿸〖ɼじふっ゙が 0⿾

〾 5〠ؚ〳ぁ〟⿶〷〣〝「〛ɼ઀ࠎӃɼதֶߍɼެຽؗɼみとఀɼぢアもぺɼ〒〣ଞެڞ

ઃɾ༗ࢪࢱॴɼ࿝ਓ෱໊ޫ؍ઃɼӺɼࢪۀɼ〒〣ଞ঎ߍઃɼ༮ஓԂɾอҭԂɼ〒〣ଞֶࢪ

ྉ࿝ਓ̝ɼりぷɼ〒〣ଞ࿝ਓհࢪޢઃɼհ̨ޢɼখֶߍɼ〒〣ଞපӃɾҩྍࢪઃɼ༣ศ

.ॴɼ〒〣ଞ⿿⿴぀ۀࣄॺɼେֶɼ〒〣ଞҿ৯ళɼ࡯ܯɼߍ౳ֶߴ৔ɼ޻ɼہ

5.3.1 みとఀ〣छྨ〠ؔ『぀धཁ〣ৼ〿෼々〣ଥ౰ੑ〠ؔ『぀࡯ߟ

౦ۚࢢ〠⿼⿶〛ɼみとఀ〣छྨ〉〝〠ɼ〞ぁ〕々〣࣮धཁ⿿⿴぀⿾ぇूܭ「〔〣⿿ɼද

5–3〜⿴぀ɽ

ࣗ୐みとఀ〝ڞ௨みとఀؒ〣Ҡಈ〣⿸〖ɼ〒〣ଞ〣࣮༧໿ऀ਺⿿໿ 2.7ສ〝ແࢹ〜　〟

⿶਺〜⿴぀〈〝⿿෼⿾぀ɽ〈ぁ〤શମ〣धཁ〣໿ 4ׂぇ઎〶぀ɽ〈ぁ〤ܾ「〛ແࢹ〜　〟

⿶਺ࣈ〜⿴぀ɽද 5–2〣⿼々぀みとఀ〣छྨ〉〝〣ࢪઃ਺〠⿼⿶〛〷ɼ〒〣ଞ〣ࢪઃ਺

⿿໿ 3500⿴〿ɼແࢹ〜　〟⿶਺〜⿴぀ɽ

〳〔ɼڞ௨みとఀಉ࢜〣Ҡಈ〠〙⿶〛〷ɼఏҊख๏〜〤༧ଌ〣ର৅֎〝「〛⿶぀⿿ɼ〈

ぁ〷໿ 4,000⿴〿ɼ໿ 7%ぇ઎〶぀ɽ

《〾〠ɼද 5 – 4〤ɼࣗ୐みとఀ〝ڞ௨みとఀؒ〣Ҡಈ〣⿸〖ɼじふっ゙が 0⿾〾 5〠

౰〛〤〳぀Ҡಈ〠〙⿶〛ɼ࣮༧໿ऀ਺〝༧૝༧໿ऀ਺ぇൺֱ「〔〷〣〜⿴぀ɽ֤じふっ

゙が〠ର『぀धཁ〣ৼ〿෼々〤ɼࣜ (3.16) ぇ༻⿶〛⿶぀ɽ૯߹පӃ〠ؔ「〛〤༧૝⿿গ

⿶〘〠ぁ〛⿶぀⿿ɼ〒〣ଞ〾〷ੵݟ。ぁ〛⿼〿ɼ਍ྍॴ〠〙⿶〛〤༧૝⿿ଟ〾〷ੵݟ。〟

〛〤ɼ࣮༧໿ऀ਺〝༧૝༧໿ऀ਺〣ׂ߹〣ؒ〠〒ぁ〰〞େ　〟ҧ⿶〤〴〾ぁ〟⿶ɽ

Ұํɼશ࣏ࣗମ〠⿼⿶〛ɼ֤じふっ゙が〠〙⿶〛〣࣮༧໿ऀ਺ぇूܭ「〔〷〣⿿ද 5–

5 〜⿴〿ɼ֤じふっ゙が〠〙⿶〛〣ࢪઃ਺ぇूܭ「〔〷〣⿿ද 5–6 〜⿴぀ɽ〞〣じふっ

゙が⿿ར༻《ぁ぀⿾〠〙⿶〛〤ɼ࣏ࣗମ〉〝〠ஶ「⿶ִ〔〿⿿⿴぀ɽ《〾〠ɼࢪઃ⿿ଘࡏ

『぀⿿ɼ〒〣じふっ゙が〜〣ར༻⿿શ。〟⿶࣏ࣗମ〷ଟ਺⿴〿ɼ〈ぁ〤ެަڞ௨〣ڥ؀〠

େ　。ґଘ『぀〷〣〝ਪ࡯《ぁ぀ɽ
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ද 5 – 2 ౦ۚࢢ〠⿼々぀みとఀ〣छྨ〉〝〣ࢪઃ਺
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ද 5 – 3 ౦ۚࢢ〠⿼々぀みとఀ〣छྨ〉〝〣࣮༧໿ऀ਺
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ද 5 – 4 ౦ۚࢢ〠⿼々぀じふっ゙が〉〝〣࣮༧໿ऀ਺〝༧૝༧໿ऀ਺〣ׂ߹〣ൺֱ

��1�.�02�� ��1�.�02�� ��1�.�02�� ��1�.�02�� ��1�.�02�% ��1�.�02�	

1C6! -;*
�786
94 �
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5.3.2 ֤じふっ゙が〠⿼々぀໨త஍ねがア〭〣धཁ〣ৼ〿෼々〣ଥ౰ੑ〠

ؔ『぀࡯ߟ

ຊ߲〜〤ɼधཁਪఆ〣ଥ౰ੑぇ〽〿ৄ「。ௐ〮぀〔〶ɼ֤じふっ゙が〠〙⿶〛〣༧૝༧

໿ऀ਺ぇɼ໨త஍⿿ؚ〳ぁ぀ねがア〝ɼࣗ୐⿿ؚ〳ぁ぀ねがア〉〝〠ूܭ「〔݁Ռぇ໨త

஍⿿ؚ〳ぁ぀ねがア⿿ಉ」Ҡಈ〠〙⿶〛ɼ『〮〛〣धཁぇ଍「্〆〔݁Ռぇ࡯ߟ『぀ɽ〟

⿼ɼぶぐたぎなアのがʢCategory 2ʣ〠〙⿶〛〤ɼ2೥ؒ〠⿼々぀༧໿ऀ⿿〳〘〔。ଘࡏ

「〟⿾〘〔〔〶ɼ࡯ߟ〠ؚ〶〟⿶ɽ

૯߹පӃʢCategory 0ʣ〠〙⿶〛

ද 5– 7〤ɼ૯߹පӃʢCategory 0ʣ〠ؔ『぀݁Ռ〜⿴぀ɽ૯߹පӃ〣Ґஔ৘ใ〤ɼฏ

੒ 22೥〣ぶがのぇ༻⿶〛⿶぀ɽ૯߹පӃ〣৔ॴ〠〙⿶〛〤ɼ2〙〣පӃ〣৔ॴ⿿࣮ࡍ〣

ઃ〣৔ॴ〜ҟ〟〘〛⿶぀ɽࢪ〕⿶༺〜ઃ〣৔ॴ〝ਪఆࢪ

࣮༧໿ऀ਺⿿࠷〷ଟ⿶ゐひてゔぢがへ 53402352〣ねがア〠ଘࡏ『぀૯߹පӃ〤ɼઙҪ

පӃ〜⿴〿ɼ༧ଌ〜〷〈〣පӃ〤༻⿶〾ぁ〛⿶぀ɽҰํɼ࣮ぶがの〠〤ؚ〳ぁ〛⿶぀⿿ɼ
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ද 5 – 5 શ࣏ࣗମ〠⿼々぀じふっ゙が〉〝〣࣮༧໿ऀ਺
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!6,a   ��		 ��
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 � �
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$�02 � � � � � �
B�a � � � � � �
-72 � � � � � �
#E2  � � � � � �
rta � � � � � �
ASa �  ��� � � ��	 �
(:a � ���	 �	� ��� ���� �
Q"2 � � � � � �
.62  ��� � ��� ����  ��� �	 �
MF2 ����� 
���  �� ����   ���  ��� 
>ga � � � � � �

GIS ぶがの〠〤ؚ〳ぁ〛⿶〟⿶පӃ〤ɼ౦ઍ༿ゐぶくじ゚なアのがʢゐひてゔぢがへɿ

53402274ʣ〝つアゃぎࣃՊぜ゙ぺひぜʢゐひてゔぢがへɿ53402279ʣ〜⿴぀ɽ౦ઍ༿ゐ

ぶくじ゚なアのが〤 22 〣਍ྍՊぇ〷〙૯߹පӃ〜⿴぀ɽฏ੒ 26 ೥〠ࡏݱ〣৔ॴ〠৽ங

Ҡస《ぁ〔〈〝⿾〾ɼGISぶがの〠〤ؚ〳ぁ〛⿶〟⿶ɽ「⿾「ɼつアゃぎࣃՊぜ゙ぺひぜ

〤૯߹පӃ〜〤〟⿶ɽ〈ぁ〤みとఀぶがの〣じふっ゙が〣ׂ〿౰〛〣ޡ〿〜⿴぀ɽҰํɼ

GIS ぶがの〠〤ؚ〳ぁ〛⿶〔⿿࣮ぶがの〝「〛ɼઍ༿ཱݝ౦ۚපӃʢゐひてゔぢがへɿ

53402267ʣ⿿⿴぀⿿ɼ〈〣පӃ〤ฏ੒ 26೥〠ดӃ「〛⿶〔ɽ

පӃ〣धཁ〤େ　⿶〈〝⿾〾ɼधཁ〣ੵݟ〷〿〠〤ɼ։ӃɼดӃɼҠస〣৘ใぇߋ৽『

぀ඞཁ⿿⿴぀ɽ

਍ྍॴʢCategory 1ʣ〠〙⿶〛

ද 5–8〤ɼ਍ྍॴʢCategory 1ʣ〠ؔ『぀݁Ռ〜⿴぀ɽ਍ྍॴ〣Ґஔ৘ใ〤ฏ੒ 22೥

౓〣ぶがのぇ༻⿶〛⿼〿ɼ࣮ࡍ〣ࢪઃ਺〝ਪఆ〜༻⿶ ઃ਺ぇൺֱ「〛〷ɼେ෯〠〤ࢪ〕

ҟ〟〘〛⿶〟⿶〈〝⿿෼⿾぀ɽଞํɼ࣮༧໿ऀ਺ぇ〴぀〝ɼࢪઃ਺⿿ൺֱతଟ⿶ゐひてゔ

ぢがへ 53402268ɼ53402269ɼ53402279 〣ねがア〠ଟ。〣࣮༧໿ऀ⿿⿶぀Ұํ〜ɼゐひ

てゔぢがへ 53402350〣ねがア〠〤ɼ਍ྍॴ⿿ 1〙「⿾ଘࡏ「〟⿶〠〷ؔい〾』ɼ਍ྍॴ

⿿ 14〷ଘࡏ『぀ゐひてゔぢがへ 53402279〣ねがア〽〿〷༧໿ऀ਺⿿ଟ⿶ɽ਍ྍॴ〷ن
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ද 5 – 6 શ࣏ࣗମ〠⿼々぀じふっ゙が〉〝〣ࢪઃ਺
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ද 5 – 7 ౦ۚࢢ〠⿼々぀૯߹පӃʢCategory 0ʣぇ໨త஍〝『぀Ҡಈ〣໨త஍ねがア

〉〝〣࣮༧໿ऀ਺〝ਪఆ༧໿ऀ਺〣ൺֱ

'"�(
��$

:63
8@>

=F0P.
�8@>

:ON;>
:ON;>3
05

OD<R
�05�

J4

%�����	
 � � � ����� ���	�� AQ2SH1K.�L?�	I2M.�
%�����	� � � � ����� ���	�� TCK.
%�����
� � � ���
 ����
� ����� HAQ'#78* +!��L?�	I237E5,G�
%�����
� � � 	� ����� ����� �+&69/9)%"9
C5K.041.
%�����%� � � ����� 
����� ���
�� B-K.%�����%� � � ����� ��
�������	 ����
���
��

໛〹ऀױ਺〟〞⿿෼⿾぀ぶがの⿿〟々ぁ〥ɼਖ਼֬〟༧ଌ〤೉「⿶ɽ〳〔ɼ゜でひぷゑぶ゚

ぇ༻⿶〔ਪܭ〜〤ɼ〞〣ねがア〠〷Ұ༷〠ਓ⿿๚ぁ぀〝༧૝《ぁ〛⿶぀ɽಛ〠ɼ༧ଌ〠〤

֤ねがア〠ଘࡏ『぀ࢪઃ〣਺ぇֻ々〛⿶぀〠〷ؔい〾』ɼࢪઃ਺〠ൺྫ「〛๚໰ऀ〣਺⿿

ଟ。〟〘〛〤⿶〟⿶ɽ〈ぁ〤ɼಉ」ねがア〠ؚ〳ぁ぀਍ྍॴ〤ɼ〞〣਍ྍॴ〷Ҡಈ〣ޮ༻

⿿౳「。〟〿ɼಉ」ねがア〣਍ྍॴ〠౳「。धཁ⿿෼⿾ぁ぀〽⿸〠ࢉܭ《ぁ぀〔〶〜⿴぀

ぁ぀ɽ〾⿺ߟ〝

౎ಓ෎ݝிɾ໾৔ʢCategory 3ʣ〠〙⿶〛

ද 5 –9 〤ɼ౎ಓ෎ݝிɾ໾৔ʢCategory 3ʣ〠ؔ『぀݁Ռ〜⿴぀ɽ〈ぁ〤ฏ੒ 18 ೥

౓〣Ґஔ৘ใぇ༻⿶〛⿶぀ɽ࣮ぶがのぇ〴぀〝ɼಛ〠ゐひてゔぢがへ 53402279〣ねがア
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ද 5 – 8 ౦ۚࢢ〠⿼々぀਍ྍॴʢCategory 1ʣぇ໨త஍〝『぀Ҡಈ〣໨త஍ねがア〉

〝〣࣮༧໿ऀ਺〝ਪఆ༧໿ऀ਺〣ൺֱ
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%������� � � ��� ��	�� ��
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%������� 	 % ��� ��		� �����
%������� � � � ����� %����
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� ���
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� � � � ����� ���
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%������� � � ��� ����� �����
%������� � � ��� ����� �����
%������� � � ��� ����� ���%�
%������� � � �� ���
� �����
%������� � � � ����� ���%�
%������� � � �� ����� 	�
��
%������� � � � ����� �����
%������� � � � ����� ��%
�
%������� � � � ����� �����

〠⿴぀ࢪઃ〠ར༻⿿ूத「〛⿶぀ɽҰํ〜ɼਪఆ〠༻⿶〔ぶがの〜〤ɼゐひてゔぢがへ

53402279〣ねがア〠⿴぀ࢪઃ「⿾ぶがの⿿〟。ɼCategory3〣『〮〛〣ར༻ऀ⿿〈〈ぇ

໨త஍〝『぀݁Ռ〝〟〘〔ɽ

とがむがʢCategory 4ʣ〠〙⿶〛

ද 5–10〤ɼとがむがʢCategory 4ʣ〠ؔ『぀݁Ռ〜⿴぀ɽとがむが〠〙⿶〛〤ɼ࣮༧

໿ऀ਺⿿ 2೥ؒ〜 69݅〜⿴〿ɼશମ〣ར༻݅਺〝ൺֱ『ぁ〥ۃ〶〛ར༻ऀ⿿গ〟⿶ɽ࣮

ଟ⿶େ໦とがむがʢゐひてゔぢがへɿ53402360ʣ〤ɼGoogle〷࠷〣༧໿ऀ⿿ࡍ Map〠〽
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ද 5 – 9 ౦ۚࢢ〠⿼々぀౎ಓ෎ݝிɾ໾৔ʢCategory 3ʣぇ໨త஍〝『぀Ҡಈ〣໨త

஍ねがア〉〝〣࣮༧໿ऀ਺〝ਪఆ༧໿ऀ਺〣ൺֱ
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 � � �� � �
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぀ݟ〷〜ࡧݕ〙々぀〈〝⿿〜　ɼ༧ଌ༻〠༻⿶〔ళฮ〣ぶがの〠〷ؚ〳ぁ〛⿶぀ɽ〔〕ɼ

〈〣ళฮ〤ച〿৔໘ੵ⿿খ《。ɼڪ〾。றं৔〷〟⿶〝ࢥいぁ぀঎ళ〜⿴぀ɽ〈〣ళฮ

〠શମ〣 65% ⿿ར༻『぀〝⿶⿸〈〝〤༧ଌ⿿೉「⿶ɽ〳〔ɼ2൪໨〠༧໿ऀ⿿ଟ⿶とが

むがじゞそば೔٢୆ళʢゐひてゔぢがへɿ53402288ʣ〤ɼ༧ଌ༻〠༻⿶〔ళฮ〣ぶがの〠

〷ؚ〳ぁ〛⿶぀ൺֱత〟େ　〟とがむがろがたひぷ〜⿴぀ɽ「⿾「ɼ༧໿ऀ਺〤େ໦とが

むが〝ൺֱ『ぁ〥ɼ༧໿ऀ਺〤 3 ෼〣 1 ҎԼ〜⿴぀ɽ〟⿼ɼ3 ൪໨〠༧໿ऀ⿿ଟ⿶とが

むがじゞそば෱ඨళʢゐひてゔぢがへɿ53402257ʣ〤ɼฏ੒ 28೥ 5݄〠ดళ「〛⿼〿ɼ

Google Map〠〽぀ࡧݕ〜〤ݟ〙⿾〾〟⿾〘〔ɽ

とがむが〠〙⿶〛〤ɼ૯਺⿿খ《⿶〈〝〷⿴〿ɼ『〮〛〣とがむが〠ຬว〟。ਓ⿿ߦ。

݁Ռ〝〟〘〔༧ଌ〝〤ҟ〟〘〛ɼ⿶。〙⿾〣とがむが〠༧໿ऀ⿿ภ぀݁Ռ〝〟〘〔ɽ

ද 5 – 10 ౦ۚࢢ〠⿼々぀とがむがʢCategory 4ʣぇ໨త஍〝『぀Ҡಈ〣໨త஍ねがア

〉〝〣࣮༧໿ऀ਺〝ਪఆ༧໿ऀ਺〣ൺֱ
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7� 
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େܕ঎ࢪۀઃʢCategory 5ʣ〠〙⿶〛

ද 5–11〤ɼେܕ঎ࢪۀઃʢCategory 5ʣ〠ؔ『぀݁Ռ〜⿴぀ɽ࠷〷༧໿ऀ⿿ଟ⿶じと

ゎɾԡງぐアのがʢゐひてゔぢがへɿ53402258ʣ〤ɼ『〜〠ดళ「〛⿶぀⿿ɼGoogle Map

〣ݟ〜ࡧݕ〙々぀〈〝⿿〜　〔ɽ「⿾「ɼGoogle Map〜〤とがむがろがたひぷ〝〟〘〛

⿼〿ɼ〈〣ళฮ〤༧ଌ〜〤とがむが〣じふっ゙が〠෼ྨ《ぁ〛⿶぀ɽ〟⿼ɼゐひてゔぢが

へ 53402258〣ねがア〠⿼々぀࣮ࡍ〣ࢪઃ਺⿿ 2〝〟〘〛⿶぀⿿ɼਖ਼「。〤みとఀ〣਺⿿
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2〜⿴〿ɼじとゎɾԡງぐアのが〣ۙ。〠 2〙〣みとఀ⿿ઃ々〾ぁ〛⿶぀〔〶〠ɼࢪઃ਺

⿿ 2〝〟〘〛⿶぀ɽ

࣍〠ɼ༧ଌ〠⿼⿶〛〷࣮ぶがの〠⿼⿶〛〷༧໿ऀ਺⿿ଟ⿶ゐひてゔぢがへ 53402390〠

〙⿶〛〤ɼみとఀ〣࣮ぶがの〜〤ɼよぐてぎ౦ۚళɼじとゎాؒళɼだざ౦ۚళ〜⿴぀ɽ

よぐてぎ౦ۚళɼじとゎాؒళ〤とがむがろがたひぷ〜⿴〿ɼ༧ଌぶがの〜〤とがむが

〣じふっ゙が〠෼ྨ《ぁ〛⿶぀ɽ〳〔ɼだざ౦ۚళ〤だがわなアのが〜⿴぀ɽҰํɼ༧ଌ

ぶがの〜ゐひてゔぢがへ 53402390 〣ねがア〠ೖ〘〛⿶぀౦ۚろ゚てこ〤てゖひゃアそ

ゑが゚〜⿴぀⿿ɼ〈ぁ〤みとఀぶがの〠ؚ〳ぁ〛⿶〟⿶ɽ

《〾〠ɼਪఆ〜〤ɼゐひてゔぢがへ 53402279〣ねがア〠ଘࡏ『぀ࢪઃ〠໿ 7ׂ⿿๚ぁ

぀〈〝〠〟〘〛⿶぀⿿ɼ࣮ぶがの〠〽ぁ〥〈〣ࢪઃ〣ར༻ऀ〤࠷〷গ〟⿶ɽ「⿾「ɼ૯߹

පӃ〠෼ྨ《ぁ〛⿶぀ʮつアゃぎ ౦ۚ঎޻ձٞॴறं৔લʢڞ௨৐߱৔ʣʢつアゃぎࣃՊ

ぜ゙ぺひぜʣʯ〝⿶⿸みとఀ〤ɼେܕ঎ࢪۀઃつアゃぎ〣د࠷〿〣みとఀ〜⿴〿ɼ2 ೥ؒ

〜 62ਓ⿿༧໿「〛⿶぀ɽ〈〣みとఀ〣ར༻ऀ〤ࣃՊ〣ར༻ऀ〕々〜〤〟⿶Մೳੑ⿿⿴぀ɽ

Ұํɼ࣮ぶがの〠⿼々぀ゐひてゔぢがへ 53402279〣ళฮ〤ʮଜ〣ࢢ৔ʯ〝⿶⿸とがむが

ろがたひぷ〜⿴〿ɼ136ਓ『〮〛⿿〈〣ళฮ〣ར༻ऀ〜⿴぀ɽ

〳〝〶

࣮धཁ〝༧ଌधཁ⿿େ　。ҟ〟぀ݪҼ〣〧〝〙〤ɼެަڞ௨〣ڥ؀〠〽぀〷〣〜⿴぀〷

〣〝ਪ࡯《ぁ぀ɽ〒〣〔〶ɼ〽〿ਖ਼֬〟धཁ༧ଌぇߦ⿸〔〶〠〤ɼެަڞ௨〠ؔ『぀ぶが

のぇ༻⿶぀〈〝⿿ෆՄܽ〜⿴぀ɽ〳〔ɼ〒〣ଞ〣ݪҼ〝「〛ɼಉ」じふっ゙が〣֤ࢪઃ〣

ར༻ऀ⿿େ　。ҟ〟぀〈〝〷ߟ⿺〾ぁ぀〔〶ɼࢪઃ〣Ґஔ৘ใҎ֎〠ɼࢪઃ〣ར༻ऀ਺ぇ

ਪఆ『぀〔〶〣ぶがの〷ෆՄܽ〜⿴぀ɽ

ද 5 – 11 ౦ۚࢢ〠⿼々぀େܕ঎ࢪۀઃʢCategory 5ʣぇ໨త஍〝『぀Ҡಈ〣໨త஍

ねがア〉〝〣࣮༧໿ऀ਺〝ਪఆ༧໿ऀ਺〣ൺֱ
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5.3.3 ֤じふっ゙が〠⿼々぀ࣗ୐ねがア〭〣धཁ〣ৼ〿෼々〣ଥ౰ੑ〠ؔ

『぀࡯ߟ

धཁਪఆ〜〤ɼ֤ねがア〣 ぀ɽ⿶〚」ࢉܭ〠⿸〽ൺྫ഑෼『぀〚⿶〘〠ޱҎ্〣ਓࡀ65

〒〈〜ɼ֤ねがア〣 〕Ҏ্〣ొ࿥ऀ਺ɼશ೥ྸ〣ొ࿥ऀ਺ぇௐ〮ࡀɼ65ޱҎ্〣ਓࡀ65
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〷〣⿿ɼද 5– 12ɼٴ〨ද 5–13〜⿴぀*1ɽ

ຊ߲〜〤ɼ֤じふっ゙が〠〙⿶〛༧૝༧໿ऀ਺ぇɼ໨త஍⿿ؚ〳ぁ぀ねがア〝ɼࣗ୐⿿

ؚ〳ぁ぀ねがア〉〝〠ूܭ「〔݁Ռぇࣗ୐⿿ؚ〳ぁ぀ねがア⿿ಉ」Ҡಈ〠〙⿶〛ɼ『〮〛

〣धཁぇ଍「্〆〔݁Ռぇ࡯ߟ『぀ɽ65ࡀҎ্〣ొ࿥ׂ߹ぇ〴぀〝֤ねがア〣ׂ߹〠େ

　〟〥〾〙　⿿⿴぀ɽねがア〉〝〠ొ࿥ऀ਺〣ׂ߹〠ִ〔〿⿿⿴぀ݪҼ〣〧〝〙〤ɼެڞ

ަ௨〣ڥ؀〣ҧ⿶〠〽぀〷〣〜⿴぀〝ਪ࡯《ぁ぀ɽ

ද 5–14ɼٴ〨ɼද 5–15〤ɼ਍ྍॴʢCategory 1ʣぇ໨త஍〝『぀Ҡಈ〣ࣗ୐ねがア

〉〝〣࣮༧໿ऀ਺〝ਪఆ༧໿ऀ਺〣ൺֱ「〔ɽ౰વ〜⿴぀⿿ɼ༧ଌधཁ〤 ޱҎ্ਓࡀ65

〠ਖ਼ൺྫ「〛⿶぀ɽҰํ〜ɼ࣮༧໿ऀ਺〠〙⿶〛ɼ65ࡀҎ্ਓޱɼ65ࡀҎ্ొ࿥ऀ਺ɼશ

೥ྸ〣ొ࿥ऀ਺〝〣ճؼ෼ੳぇߦ〟〘〔〝〈あɼొ࿥ऀ਺〝〣ॏ૬ؔ R〣஋〤ɼ〒ぁ〓ぁ

0.642868818ɼ0.761209453ɼ0.762335491 〝〟〘〔ɽ౰વ〟⿿〾શ೥ྸ〣ొ࿥ऀ਺〝〣

૬ؔ⿿࠷〷େ　⿶ɽొ࿥ऀ਺〝〣ճؼ෼ੳ〣݁Ռぇࣔ「〔ਤ⿿ɼਤ 5 –1〜⿴぀ɽै〘〛ɼ

֤ねがア〣ొ࿥ऀ਺ぇ༻⿶ぁ〥ɼ〽〿ਖ਼֬〠धཁぇ༧ଌ〜　぀〈〝⿿໌〾⿾〠〟〘〔ɽ

ै〘〛ɼط〠ӡߦ「〛⿶぀࣏ࣗମ〠⿼⿶〛धཁ〣ਪఆぇߦ⿸৔߹〠〤ɼ֤ねがア〉〝〣

ొ࿥ऀ਺〣มԽぇୈ 3 ষ〜༩⿺〔てとふわはぐべゎひぜとゑぶ゚ぇ༻⿶〛ਪఆ『぀〈〝

〜ɼ〽〿ਖ਼֬〟धཁ⿿ਪఆ〜　぀〷〣〝ظ଴〜　぀ɽ

5.3.4 2ねがアؒ〠⿼々぀࣮༧໿ऀ਺〝༧૝༧໿ऀ਺〠ؔ『぀࡯ߟ

ද 5–19⿿ࣔ『〽⿸〠ɼ༧૝༧໿ऀ਺⿿্Ґ 3൪໨〳〜〣 2ねがアؒ〣らぎ〤ɼ53402269

〝 53402279〣 3௨〿〣૊〴߹い【〜⿴぀ɽゐひてゔぢがへ 53402269〣ねがア〠〤ɼ྆

૯පӃ〝⿶⿸૯߹පӃɼ8〙〣਍ྍॴɼとがむがろがたひぷ〣じとゎԡງళ⿿⿴぀ɽゐひ

てゔぢがへ 53402279〣ねがア〠〤ɼ10〣਍ྍॴɼ౦ۚࢢ໾ॴɼつアゃぎ〝⿶⿸େܕ঎ۀ

ઃ⿿⿴぀ɽ《〾〠ɼ〈ぁ〾〣ねがア〣ࢪ 〤ゐひてゔぢがへޱҎ্〣ਓࡀ65 53402269⿿

729 ゐひてゔぢがへ 53402279⿿ 800 〝ൺֱతଟ⿶ɽ

ද 5– 20⿿ࣔ『〽⿸〠ɼ〈ぁ〾 2〙〣ねがア⿿⿶』ぁ⿾Ұํ〠ؚ〳ぁ぀ねがア〠ؔ「〛

〤ɼൺֱత〠࣮༧໿ऀ਺⿿ଟ⿶ɽ

53402269〝 53402279〣 3௨〿〣૊〴߹い【⿾〾〟぀らぎ⿿ɼ༧૝〽〿〷࣮༧໿ऀ⿿

গ〟⿶ཧ༝〣〧〝〙〝「〛ɼද 5 〝぀〽⿸〠ɼ53402269ݟ〠14– 53402279ぇࣗ୐ねが

ア〠〷〙࣮༧໿ऀ਺⿿ɼ༧૝༧໿ऀ਺〝ൺֱ「〛গ〟⿶〈〝⿿ڍ〆〾ぁ぀ɽ〳〔ɼଟ。〣

धཁ⿿༧૝《ぁ〛⿶〔྆૯පӃ〣ར༻ऀ〝ɼ༧ଌ〜〤ゐひてゔぢがへ 53402269〣ねがア

〠ؚ〳ぁ〛⿶぀じとゎԡງళ⿿࣮ぶがの〜〤 53402258〠෼ྨ《ぁ〛⿶぀*2〈〝ɼେܕ঎

ぁ぀ɽ〾⿺ߟ〝Ҽݪ〷〝〉⿶〟ઃつアゃぎ〣ར༻ऀ⿿༧૝〽〿〷େ෯〠গࢪۀ

*1 65 〤ɼ2017ޱҎ্〣ਓࡀ ೥〠⿼々぀ਓޱぇࣜ (4.3) 〠〽぀ٻ〚〙〽〠ࢉܭ〶〛⿶぀〔〶ɼ65 Ҏ্〣ࡀ
ਓޱ〠઎〶぀ Ҏ্〣ొ࿥ऀ਺〣ׂ߹⿿ࡀ65 1ぇ௒⿺぀〈〝〷⿴〿ಘ぀ɽ

*2 ゐひてゔぢがへ 53402258 〝 53402269 〣ねがア〤ྡ઀「〛⿼〿ɼళฮ〣৔ॴ〝みとఀ〣৔ॴ⿿ҟ〟぀
〔〶〠ɼゐひてゔぢがぷ⿿ҟ〟぀〷〣〝〴〾ぁ぀ɽ
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ද 5 – 12 ౦ۚࢢ〠⿼々぀֤ねがア〣ਓޱɼٴ〨ొ࿥ऀ਺ʢ〒〣 1ʣ

ゐひてゔぢがへ 65 ޱҎ্ਓࡀ 65 Ҏ্ొ࿥ऀ਺ࡀ ొ࿥ऀ਺ 65 ߹Ҏ্〣ొ࿥ׂࡀ

53402219 294 21 28 0.071
53402228 389 3 4 0.008
53402229 212 93 137 0.439
53402238 78 6 6 0.077
53402239 122 17 22 0.139
53402246 49 4 4 0.082
53402247 87 12 26 0.138
53402249 56 10 11 0.179
53402255 271 1 3 0.004
53402256 189 29 41 0.153
53402257 383 92 120 0.240
53402258 125 20 34 0.160
53402259 144 33 43 0.229
53402264 417 62 90 0.149
53402265 99 2 4 0.020
53402266 119 16 21 0.134
53402267 139 14 26 0.101
53402268 826 92 145 0.111
53402269 729 135 185 0.185
53402273 60 8 10 0.133
53402274 14 6 8 0.429
53402275 24 7 15 0.292
53402276 98 29 37 0.296
53402277 287 92 141 0.321
53402278 453 71 93 0.157
53402279 800 136 215 0.170
53402283 133 12 16 0.090
53402284 31 10 18 0.323
53402285 22 9 13 0.409
53402286 113 35 51 0.310
53402287 314 138 274 0.439
53402288 200 101 149 0.505
53402289 549 103 160 0.188
53402293 148 2 3 0.014
53402294 130 21 27 0.162
53402295 48 15 26 0.313
53402296 101 53 106 0.525
53402297 42 10 24 0.238
53402298 69 24 42 0.348
53402299 140 48 70 0.343
53402300 112 14 18 0.125
53402301 100 2 3 0.020
53402302 97 0 2 0.000
53402310 112 12 17 0.107
53402311 153 50 79 0.327
53402312 64 5 11 0.078
53402320 40 4 9 0.100
53402321 98 13 20 0.133
53402322 200 24 39 0.120
53402330 43 6 14 0.140
53402331 235 24 34 0.102
53402332 202 19 23 0.094
53402333 50 1 3 0.020

〳〔ɼද 5 –20〣্Ґ 3〙〣〷〣〠〙⿶〛〤ɼ༧૝༧໿ऀ⿿ 0〝〟〘〛⿶぀ɽ

1൪໨〤ɼゐひてゔぢがへ⿿ 53402258〝 53402352〣らぎ〜⿴぀ɽ〈ぁ〾〣ねがア〣

࣮ぶがの〝༧ଌぶがの〠⿼々぀ࢪઃ໊〝〈ぁ〾〣ねがア〣૊〣࣮ぶがのɼ༧ଌぶがの〒

ぁ〓ぁ〠⿼々぀༧໿݅਺ぇද 5–16 〠ࣔ『ɽ53402258 〣ねがア〠〤ɼじとゎԡງళ⿿ɼ

53402352〣ねがア〠〤ɼઙҪපӃ⿿ؚ〳ぁ〛⿶぀ɽじとゎԡງళ〤༧ଌ༻〣ぶがの〜〤

ゐひてゔぢがへ 53402269〣ねがア〠ؚ〳ぁ〛⿶぀〔〶〠ɼ53402258〠धཁ⿿ൃੜ「〟
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ද 5 – 13 ౦ۚࢢ〠⿼々぀֤ねがア〣ਓޱɼٴ〨ొ࿥ऀ਺ʢ〒〣 2ʣ

ゐひてゔぢがへ 65 ޱҎ্ਓࡀ 65 Ҏ্ొ࿥ऀ਺ࡀ ొ࿥ऀ਺ 65 ߹Ҏ্〣ొ࿥ׂࡀ

53402340 88 18 24 0.205
53402341 183 41 73 0.224
53402342 288 83 115 0.288
53402343 78 3 7 0.038
53402350 83 10 17 0.120
53402351 396 77 104 0.194
53402352 347 52 80 0.150
53402353 149 18 29 0.121
53402360 283 45 73 0.159
53402361 158 38 66 0.241
53402362 214 37 44 0.173
53402363 67 22 31 0.328
53402364 91 4 9 0.044
53402370 255 45 84 0.176
53402371 17 1 1 0.059
53402372 56 13 19 0.232
53402373 109 18 30 0.165
53402374 105 16 24 0.152
53402380 207 31 72 0.150
53402381 275 67 91 0.244
53402382 61 15 19 0.246
53402383 171 38 66 0.222
53402384 153 12 13 0.078
53402390 223 43 74 0.193
53402391 378 197 286 0.521
53402392 100 21 36 0.210
53402393 229 51 65 0.223
53402394 156 9 11 0.058
53403205 79 1 3 0.013
53403208 39 11 19 0.282
53403209 73 36 50 0.493
53403216 12 4 11 0.333
53403217 3 0 2 0.000
53403218 63 26 42 0.413
53403219 3 0 0 0.000
53403225 80 14 24 0.175
53403226 17 22 46 1.294
53403227 47 22 47 0.468
53403228 7 2 4 0.286
53403235 42 26 40 0.619
53403236 15 8 15 0.533
53403238 22 6 11 0.273
53403244 95 11 22 0.116
53403245 52 28 47 0.538
53403246 41 28 50 0.683
53403254 188 40 60 0.213
53403255 268 47 85 0.175
53403256 67 4 7 0.060
53403300 207 56 73 0.271
53403301 67 11 15 0.164
53403302 85 15 23 0.176
53403303 94 14 22 0.149
53403304 178 2 2 0.011
53403310 188 51 65 0.271
53403311 291 0 0 0.000
53403320 39 14 15 0.359

⿶ɽ〳〔ɼද 5–8 ⿿ࣔ『〽⿸〠ɼઙҪපӃ〤૯߹පӃ〣த〜 71.41%〣धཁぇ઎〶〛⿶

぀〣〠ର「ɼ༧ଌ〜〤 29.78%〝〟〘〛⿶぀ɽ〈〣ࠩ〷༧ଌधཁ⿿গ〟。ੵݟ〷〾ぁ〔ݪ

Ҽ〜⿴぀〝ߟ⿺〾ぁ぀ɽ

2൪໨〤ɼゐひてゔぢがへ⿿ 53402289〝 53403302〣らぎ〜⿴぀ɽ〈ぁ〾〣ねがア〣
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ਤ 5 – 1 ొ࿥ऀ਺〝༧໿ऀ਺〣ճؼ෼ੳ

࣮ぶがの〝༧ଌぶがの〠⿼々぀ࢪઃ໊〝〈ぁ〾〣ねがア〣૊〣࣮ぶがのɼ༧ଌぶがの〒ぁ

〓ぁ〠⿼々぀༧໿݅਺ぇද 5–17〠ࣔ『ɽ53402289〣ねがア〠〤ɼ5〙〣਍ྍॴ⿿ؚ〳

ぁ〛⿶぀⿿ɼද 5– 8⿿ࣔ『〽⿸〠〈ぁ〾〣਍ྍॴ〣࣮༧໿ऀ਺〤গ〟⿶ɽ〳〔ɼද 5– 14

⿿ࣔ『〽⿸〠ɼ〈〣ねがアぇࣗ୐〝『぀ར༻ऀ⿿ಛผ〠ଟ⿶〝〷ݴ⿺〟⿶ɽ《〾〠ɼゐひ

てゔぢがへ 53403302 〣ねがア〠〤ɼじふっ゙が 0 ⿾〾 5 〳〜〣ࢪઃ⿿ଘࡏ「〟⿶ɽಛ

〠ɼ〈ぁ〾〣らぎ〣༧໿ऀ਺⿿ଟ⿶ཧ༝〤ɼࠓճ஫໨「〟⿾〘〔じふっ゙が〣ར༻〠〙⿶

〛ௐ〮〛〴〟々ぁ〥ɼ〒〣ݪҼ〤෼⿾〾〟⿶ɽ

3൪໨〤ɼゐひてゔぢがへ⿿ 53402267〝 53402352〣らぎ〜⿴぀ɽ〈ぁ〾〣ねがア〣

࣮ぶがの〝༧ଌぶがの〠⿼々぀ࢪઃ໊〝〈ぁ〾〣ねがア〣૊〣࣮ぶがのɼ༧ଌぶがの〒ぁ

〓ぁ〠⿼々぀༧໿݅਺ぇද 5–18〠ࣔ『ɽ࣮ぶがの〠⿼⿶〛ɼゐひてゔぢがへ 53402267

〣ねがア〠〤ɼ਍ྍॴ⿿ 1〙ଘࡏ『぀〕々〜⿴぀⿿ɼゐひてゔぢがへ 53402352〣ねがア

〠〤ઌ〠〷ٴݴ「〔ઙҪපӃ⿿⿴぀ɽ〒〣ઙҪපӃ〠ѹ౗తଟ਺〜⿴぀ 2551݅〣ར༻⿿

⿴぀ɽҰํɼ༧ଌぶがの〜〤ɼゐひてゔぢがへ⿿ 53402267〣ねがア〠ઍ༿ཱݝ౦ۚපӃ
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⿿ɼゐひてゔぢがへ⿿ 53402352〣ねがア〠ઙҪපӃɼۀ຿とがむが౦ۚళ⿿ؚ〳ぁ〛⿶

぀⿿ɼ〈ぁ〾〣धཁ〤〰〱 0〝ਪܭ《ぁ〛⿶぀ɽ〟⿼ɼද 5–14ɼٴ〨ɼද 5–15⿿ࣔ『

〽⿸〠ɼ〈ぁ〾〣ねがアぇࣗ୐〝『぀ར༻ऀ⿿ಛผ〠ଟ⿶〝〤ݴ⿺〟⿶ɽ
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ද 5 – 14 ౦ۚࢢ〠⿼々぀਍ྍॴʢCategory 1ʣぇ໨త஍〝『぀Ҡಈ〣ࣗ୐ねがア〉〝

〣࣮༧໿ऀ਺〝ਪఆ༧໿ऀ਺〣ൺֱʢ〒〣 1ʣ
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ද 5 – 15 ౦ۚࢢ〠⿼々぀਍ྍॴʢCategory 1ʣぇ໨త஍〝『぀Ҡಈ〣ࣗ୐ねがア〉〝

〣࣮༧໿ऀ਺〝ਪఆ༧໿ऀ਺〣ൺֱʢ〒〣 2ʣ
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ද 5 – 16 ࣮༧໿ऀ਺⿿ 1Ґ〣ねがア〣૊〠⿼々぀ࢪઃ໊〝༧໿݅਺
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ද 5 – 17 ࣮༧໿ऀ਺⿿ 2Ґ〣ねがア〣૊〠⿼々぀ࢪઃ໊〝༧໿݅਺
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ද 5 – 18 ࣮༧໿ऀ਺⿿ 3Ґ〣ねがア〣૊〠⿼々぀ࢪઃ໊〝༧໿݅਺
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ද 5 – 19 ౦ۚࢢ〠⿼々぀ 2ねがアؒ〣धཁਪܭ〠⿼⿶〛༧૝༧໿ऀ਺⿿্Ґ 80൪໨

〳〜〣ぶがの

༧૝༧໿ऀ਺〣ॱҐ ༧૝༧໿ऀ਺ ࣮༧໿ऀ਺ ゐひてゔぢがへ ゐひてゔぢがへ

1 2748 515 53402279 53402279
2 2505 46 53402269 53402269
3 1518 479 53402269 53402279
4 1257 11 53402289 53402289
5 1194 22 53402352 53402352
6 946 19 53402268 53402268

946 413 53402268 53402279
8 867 7 53402391 53402391
9 847 374 53402279 53402289

10 691 897 53402279 53402288
11 687 7 53402288 53402288
12 519 106 53402278 53402279

519 3 53402278 53402278
14 511 1 53402390 53402390
15 509 248 53402278 53402288
16 501 1324 53402352 53402362
17 485 0 53402229 53402229
18 478 1330 53402264 53402279
19 476 257 53402287 53402288
20 474 152 53402269 53402288
21 473 214 53402268 53402269

473 249 53402268 53402288
23 454 57 53402279 53402351

454 0 53402351 53402351
25 446 0 53402228 53402279

446 0 53402228 53402229
27 439 38 53402257 53402257

439 438 53402257 53402279
29 434 205 53402279 53402370
30 412 41 53402342 53402352
31 408 0 53403304 53403304
32 398 534 53402279 53402352
33 360 685 53402279 53402287
34 339 70 53402351 53402352
35 337 55 53402219 53402279

337 0 53402219 53402229
37 334 0 53403311 53403311
38 332 42 53402279 53402360
39 330 537 53402279 53402342
40 329 21 53402277 53402288

329 362 53402277 53402279
42 324 0 53402360 53402360
43 319 51 53402267 53402267
44 314 117 53402269 53402289

314 72 53402288 53402289
46 313 72 53402381 53402391
47 310 0 53402255 53402279
48 302 26 53402269 53402360
49 287 2 53402258 53402258
50 280 10 53402390 53402391
51 274 0 53403310 53403311
52 269 21 53402279 53402331
53 256 0 53402352 53402353
54 247 5 53402264 53402288
55 246 1 53402362 53402362
56 244 108 53402279 53402362
57 243 1238 53402229 53402279
58 239 0 53402264 53402267

239 18 53402390 53403300
60 238 0 53402264 53402283
61 237 0 53403300 53403300

237 49 53402258 53402268
237 45 53402267 53402268

64 232 0 53402332 53402352
232 96 53402279 53402332

66 230 144 53402258 53402264
67 229 71 53402390 53403310

229 21 53402279 53402322
229 8 53402351 53402362

70 226 0 53403300 53403310
71 220 153 53402257 53402267

220 67 53402257 53402288
220 218 53402257 53402258
220 0 53402228 53402362

75 217 3 53402391 53403310
217 493 53402279 53402391

77 216 0 53403310 53403310
216 51 53402256 53402279

79 215 188 53402269 53402391
80 211 39 53402289 53402380
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ද 5 – 20 ౦ۚࢢ〠⿼⿶〛 2ねがアؒ〣࣮༧໿ऀ਺⿿্Ґ 80൪໨〳〜〣ぶがの

࣮༧໿ऀ਺〣ॱҐ ࣮༧໿ऀ਺ ༧૝༧໿ऀ਺ ゐひてゔぢがへ ゐひてゔぢがへ

1 3538 0 53402258 53402352
2 3417 0 53402289 53403302
3 2607 0 53402267 53402352
4 1644 181 53402279 53402361
5 1330 478 53402264 53402279
6 1324 501 53402352 53402362
7 1238 243 53402229 53402279
8 1042 0 53402294 53402296
9 996 0 53402288 53402352

10 897 691 53402279 53402288
11 872 149 53402279 53402294
12 867 114 53402279 53402296
13 762 0 53402278 53402296
14 729 108 53402279 53403310
15 685 360 53402279 53402287
16 680 0 53402269 53402312
17 655 109 53402229 53402269
18 626 68 53402258 53402266
19 589 43 53402279 53402298
20 569 154 53402279 53403255
21 537 330 53402279 53402342
22 534 398 53402279 53402352
23 526 42 53402279 53403209
24 518 46 53402279 53402320
25 515 2748 53402279 53402279
26 493 217 53402279 53402391
27 487 158 53402279 53402381
28 479 1518 53402269 53402279
29 463 0 53402268 53402391
30 438 439 53402257 53402279
31 413 946 53402268 53402279
32 404 0 53402268 53402350
33 396 0 53402269 53402320
34 391 22 53402279 53403208
35 379 16 53402274 53402279
36 378 151 53402269 53402370
37 374 847 53402279 53402289
38 369 54 53402279 53402295
39 362 329 53402277 53402279
40 361 36 53402279 53403218
41 355 80 53402279 53402299
42 338 0 53402269 53402342
43 330 0 53402269 53402361
44 323 0 53402274 53402391
45 322 0 53402277 53402350
46 320 0 53402273 53402352
47 318 0 53402257 53402274
48 317 0 53402229 53402274
49 315 0 53402350 53403301
50 314 0 53402257 53402268
51 311 128 53402279 53402390
52 304 0 53402350 53402391
53 301 135 53402269 53402278
54 296 0 53402269 53403246
55 280 8 53402259 53402350
56 271 0 53402239 53402352

271 0 53402268 53402372
58 269 0 53402257 53402352
59 266 0 53402257 53402350
60 264 16 53402274 53402288
61 257 476 53402287 53402288
62 256 112 53402279 53402321
63 249 473 53402268 53402288
64 248 509 53402278 53402288
65 246 0 53402350 53402390
66 240 0 53402257 53402269
67 236 0 53402268 53402393
68 234 0 53402268 53403245
69 229 49 53402269 53402350
70 225 38 53402279 53403301
71 219 0 53402269 53402296
72 218 220 53402257 53402258
73 214 473 53402268 53402269
74 211 6 53402352 53402381
75 210 0 53402352 53403255
76 207 0 53402274 53402287

207 0 53402268 53402352
78 205 434 53402279 53402370
79 202 0 53402258 53402296

202 112 53402276 53402279
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࡯ߟ

ද 5 – 21 ౦ۚࢢ〠⿼々぀ 2ねがアؒ〣धཁਪܭ〠⿼⿶〛༧૝༧໿ऀ਺⿾〾࣮༧໿ऀ਺

ぇҾ⿶〔ࠩ⿿্Ґ 80൪໨〳〜〣ぶがの

ॱҐ ࠩ ゐひてゔぢがへ ゐひてゔぢがへ

1 1855 53402269 53402269
2 1771 53402269 53402279
3 1049 53402279 53402279
4 863 53402268 53402269
5 704 53402289 53402289
6 664 53402268 53402279
7 599 53402269 53402289
8 590 53402279 53402289
9 519 53402268 53402268

10 516 53402351 53402351
11 508 53402228 53402229

508 53402228 53402279
13 501 53402269 53402360
14 490 53402258 53402268
15 486 53402391 53402391
16 485 53402278 53402279
17 459 53402279 53402351
18 431 53402352 53402352
19 390 53402258 53402264
20 384 53402219 53402229
21 380 53402269 53403311
22 353 53402255 53402258

353 53402255 53402279
24 336 53402269 53403255

336 53402279 53402360
26 329 53402219 53402279
27 317 53402269 53402287
28 309 53402390 53402391
29 308 53402351 53402361
30 304 53402269 53402391
31 294 53402269 53402278
32 292 53402278 53402278
33 290 53402390 53402390
34 289 53402279 53402370
35 288 53402269 53402381
36 286 53402279 53402331
37 285 53402381 53402391
38 284 53402351 53402352
39 282 53402257 53402258
40 276 53402229 53402229
41 271 53402264 53402283
42 260 53402264 53402269
43 258 53402269 53402390
44 254 53402390 53403300

254 53402288 53402288
254 53402228 53402258

47 251 53402269 53403300
48 245 53402269 53403310
49 243 53402258 53402258
50 240 53402342 53402352

240 53402279 53402322
52 235 53402269 53402380
53 230 53402269 53402351
54 228 53402228 53402269
55 223 53402393 53402394
56 212 53402257 53402257
57 207 53402259 53402269
58 203 53402394 53402394
59 202 53402289 53402380
60 198 53402384 53402394
61 197 53402269 53403254
62 195 53402256 53402279
63 194 53402352 53402353
64 193 53402279 53402293
65 192 53403300 53403311

192 53402219 53402258
67 190 53403311 53403311

190 53402342 53402351
190 53402390 53403311
190 53402394 53403311

71 188 53402219 53402351
72 184 53402360 53402360
73 177 53402255 53402269
74 175 53402390 53403255

175 53403208 53403255
76 174 53403255 53403300
77 171 53402269 53402299
78 170 53402279 53402311
79 168 53402279 53402332
80 167 53402277 53402288
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࡯ߟ

ද 5 – 22 ౦ۚࢢ〠⿼々぀ 2ねがアؒ〣धཁਪܭ〠⿼⿶〛༧૝༧໿ऀ਺⿾〾࣮༧໿ऀ਺

ぇҾ⿶〔ࠩ⿿ԼҐ 80൪໨〳〜〣ぶがの

ॱҐ ࠩ ゐひてゔぢがへ ゐひてゔぢがへ

1 -3538 53402258 53402352
2 -3417 53402289 53403302
3 -2607 53402267 53402352
4 -1438 53402279 53402361
5 -1119 53402352 53402362
6 -1042 53402294 53402296
7 -996 53402288 53402352
8 -962 53402229 53402279
9 -786 53402264 53402279

10 -762 53402278 53402296
11 -737 53402279 53402296
12 -702 53402279 53402294
13 -673 53402269 53402312
14 -646 53402229 53402269
15 -631 53402279 53402288
16 -615 53402279 53403310
17 -540 53402279 53402298
18 -479 53402279 53403209
19 -471 53402258 53402266
20 -466 53402279 53402320
21 -463 53402268 53402391
22 -404 53402268 53402350
23 -396 53402269 53402320
24 -394 53402279 53403255
25 -365 53402279 53403208
26 -361 53402274 53402279
27 -323 53402274 53402391
28 -322 53402277 53402350
29 -320 53402279 53403218

-320 53402273 53402352
31 -318 53402257 53402274
32 -317 53402229 53402274
33 -316 53402279 53402391
34 -315 53402350 53403301
35 -314 53402257 53402268
36 -307 53402279 53402295

-307 53402279 53402381
38 -304 53402350 53402391
39 -276 53402279 53402287
40 -271 53402259 53402350

-271 53402239 53402352
-271 53402268 53402372

43 -269 53402257 53402352
44 -266 53402257 53402350
45 -264 53402279 53402299
46 -255 53402274 53402288
47 -249 53402268 53402288
48 -246 53402350 53402390
49 -242 53402269 53403246
50 -236 53402268 53402393
51 -234 53402268 53403245
52 -227 53402269 53402361
53 -225 53402279 53403301
54 -211 53402352 53402381
55 -210 53402352 53403255
56 -207 53402274 53402287

-207 53402268 53402352
58 -200 53402256 53402268
59 -197 53402274 53402380
60 -196 53402352 53402361
61 -195 53402258 53402296
62 -194 53402279 53402383
63 -193 53402289 53402360
64 -192 53402268 53402287
65 -190 53402352 53403310
66 -187 53402295 53402350
67 -186 53402268 53402296
68 -183 53402268 53402289
69 -182 53402249 53402268
70 -180 53402295 53402297

-180 53402274 53402278
72 -171 53402269 53402350
73 -167 53402352 53402370
74 -165 53402279 53402390
75 -163 53402268 53402277
76 -161 53402279 53403245

-161 53402279 53402342
78 -160 53402274 53402362
79 -157 53402274 53402341
80 -156 53402266 53402268
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݁࿦

6.1 ݁࿦

ຊڀݚ〜〤ɼざアぶろアへみとぇಋೖ『぀࣏ࣗମɼٴ〨ɼざアぶろアへみと〣ӡߦମܥ

〣վળぇݕ౼『぀࣏ࣗମ〠⿼⿶〛ɼ〒〣࣏ࣗମ〣ࠃ౔਺஋৘ใʢGISぶがのʣぇ༻⿶〛ざ

アぶろアへみと〣धཁぇ༧ଌ『぀ํ๏ぇఏҊ「〔ɽ

ఏҊ「〔ख๏〠ج〚⿶〛౦ۚࢢ〠⿼々぀ 2ねがアؒ〣धཁぇਪܭ「〔݁Ռɼ༧ଌधཁ⿾

〾࣮धཁぇҾ⿶〔ࠩ⿿ −50Ҏ্ 50ະຬ〣ൣғ〠ɼ2ねがア〣૊શମ〣໿ 93.8%⿿ೖ〘〛

⿶぀〈〝⿿ࣔ《ぁ〔ɽҰํ〜ɼ࣮धཁ〝༧ଌधཁ⿿େ　。֎ぁ぀ 2ねがア〣らぎ⿿⿴぀〈

〝⿿໌〾⿾〠〟〘〔ɽಛ〠ɼ໨త஍ねがアผ〠࣮धཁ〝༧ଌधཁぇൺֱ「〔݁Ռɼڑ཭ぇ

む゘ゐがの〝「〔゜でひぷゑぶ゚ぇ༻⿶〛धཁぇ഑෼『぀ํ๏〜〤ɼ࣮धཁ〝༧ଌधཁ〝

〣ؒ〠େ　〟ִ〔〿⿿⿴〘〔ɽ֤じふっ゙がʢ໨త஍〣ࢪઃ〣෼ྨʣ〠ଐ『぀ࢪઃ〉〝〠

ར༻ऀ਺⿿େ　。ҟ〟぀ݪҼ〣〧〝〙〤ɼެަڞ௨〣ڥ؀〠〽぀〷〣〜⿴぀〷〣〝ਪ࡯《

ぁ぀ɽ〒〣〔〶ɼ〽〿ਖ਼֬〟धཁ༧ଌぇߦ⿸〔〶〠〤ɼެަڞ௨〠ؔ『぀ぶがのぇ༻⿶぀

〈〝⿿ෆՄܽ〜⿴぀ɽ〳〔ɼ〒〣ଞ〣ݪҼ〝「〛ɼಉ」じふっ゙が〣֤ࢪઃ〣ར༻ऀ⿿େ

　。ҟ〟぀〈〝〷ߟ⿺〾ぁ぀〔〶ɼࢪઃ〣Ґஔ৘ใҎ֎〠ɼࢪઃ〣ར༻ऀ਺ぇਪఆ『぀〔

〶〣ぶがの〷ෆՄܽ〜⿴぀ɽ

〳〔ɼ౦ۚࢢ〣ྫ〜〤ࢪઃ〠ׂ〿౰〛〾ぁ〛⿶぀じふっ゙が⿿ଥ౰〜〤〟⿶ྫ⿿⿴〿ɼ

༧ଌ〣ࡍ〠〤ɼ〈ぁぇਖ਼「。ৼ〿௚『〈〝⿿ඞཁ〜⿴぀ɽ《〾〠ɼ૯߹පӃ〹େܕ঎ࢪۀ

ઃ〣։ۀɼดۀɼҠస⿿⿴぀〝༧ଌ〠େ　〟Өڹぇ༩⿺぀〈〝〷໌〾⿾〠〟〘〔ɽ

Ұํɼࣗ୐ねがアผ〠࣮धཁ〝༧ଌधཁぇൺֱ「〔݁Ռɼ֓〢ొ࿥ऀ਺〝େ　〟૬ؔ⿿

⿴぀〈〝⿿෼⿾〘〔ɽ〒「〛ɼ֤ねがア〣ొ࿥ऀ〣ׂ߹⿿ねがア〠〽〘〛ִ〔〿⿿⿴぀〈

〝⿿໌〾⿾〠〟〘〔ɽ〈〣ݪҼ〣〧〝〙〷ɼެަڞ௨〣ڥ؀〠〽぀〷〣〜⿴぀〷〣〝ਪ࡯

《ぁ぀ɽط〠ざアぶろアへみと ぇӡߦ「〛⿶぀࣏ࣗମ〠⿼⿶〛धཁ〣ਪఆぇߦ⿸৔߹〠

〤ɼ֤ねがア〉〝〣ొ࿥ऀ਺〣มԽぇてとふわはぐべゎひぜとゑぶ゚ぇద༻『぀〈〝〜ɼ

〽〿ਖ਼֬〟धཁ⿿ਪఆ〜　぀〷〣〝ظ଴〜　぀ɽ

《〾〠ɼڞ௨みとఀ〝ࣗ୐みとఀ〝〣ؒ〣Ҡಈ〠ؔ「〛〤ɼࠓճఏҊख๏〜ର৅〝「〔

じふっ゙が〠ೖ〘〛⿶〟⿶ࢪઃ〣ར༻ऀ਺⿿໿ 4 ׂ〝ແࢹ〜　〟⿶。〾⿶〠େ　⿶〈〝

⿿໌〾⿾〠〟〘〔ɽ〳〔ɼڞ௨みとఀಉ࢜〣ར༻〷໿ 7%〣࣮धཁ⿿⿴〿ɼ〈ぁ〷৔߹〠

〽〘〛〤ਪܭ〠ೖぁ぀ඞཁ⿿⿴぀ɽ

6.2 〣ల๬ޙࠓ

ຊڀݚ〜ఏҊ「〔ख๏〜〤ɼ໨త஍ねがアผ〠࣮धཁ〝༧ଌधཁぇൺֱ「〔݁Ռ⿿େ　

。ҟ〟〘〛⿶〔ɽ〈〣໰୊ぇվળ『぀〔〶〠ɼຊ࢖〜ڀݚ༻「〟⿾〘〔༗༻〟ぶがのぇ༻

⿶぀〈〝⿿ॏཁ〜⿴぀ɽधཁ༧ଈ〠༗༻〟ぶがの〝「〛ɼ࣍〣 3〙⿿ߟ⿺〾ぁ぀ɽ

1〙໨〤ɼҩྍؔػ〣පচ਺〣ぶがの〜⿴぀ɽ2〙໨〠ɼࠃ౔ަ௨ল⿿ެ։『぀঎ۀ౷
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ܭ 3࣍ɼ4࣍ゐひてゔぶがの〜⿴぀ɽ〈ぁ〾〣ぶがの〠〤ɼねがア〉〝〣ച〿৔໘ੵɼച

্〟〞〣ぶがの⿿⿴〿ɼ〈ぁ〾〷঎ࢪۀઃ〭〣Ҡಈ〣धཁ༧ଌ〣ਫ਼౓〣্޲〠ར༻〜　぀

〷〣〝ظ଴《ぁ぀ɽ3〙໨〠ɼ໨త஍〣じふっ゙がぇ《〾〠૿〹『〈〝〜⿴぀ɽࠓճ〤໨

త஍〣じふっ゙が〝「〛 6〙〣じふっ゙が〠ߜ〘〔⿿ɼ〽〿ଟ。〣じふっ゙が〠〙⿶〛ਪ

ぁ぀ɽ〾⿺ߟ〝぀〈〝〠〽〘〛ɼ〽〿࣮धཁ〠ۙ〚。〷〣』ܭ

《〾〠ɼࠓճ〤ɼざアぶろアへみと〣てゔゎ゛がのぇ༻⿶〛ɼधཁ〣༧ଌぶがの〠ج〚

⿶〛༧໿ぇൃੜ《【ɼてゔゎ゛がの্〜഑ं『぀ஈ֊〳〜ڀݚぇਐ〶぀〈〝⿿〜　〟⿾〘

〔ɽ࣮ࡍ〠਺୆〣みとぇてゔゎ゛がの্〜഑ं「ɼ〞ぁ〕々〣৐〿߹⿶⿿ൃੜ『぀⿾ɼ〞

ぁ〕々༧໿ぇ੒ཱ《【〾ぁ぀⿾ぇݕ౼『぀〈〝〷ɼޙࠓ〣՝୊〜⿴぀ɽ
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ँࣙ

ँࣙ

ຊڀݚぇਐ〶぀〠⿴〔〿ɼଟ。〣ํʑ〣〉ྗڠɺ〉ॿྗぇࣀ〿〳「〔ɻ〈〈〠஭৺〽〿

ਃ「্〆〳『ɻँײ

౦ژେֶେֶӃ৽ྖҬ૑੒ՊֶڀݚՊਓֶؒڥ؀ઐ߈ɹ।ڭतɹඕํ࿨෉ઌੜ〠〤ɺຊ

࿦จぇॻ。〠⿴〔〿ɺख๏〣ଥ౰ੑ〣൑அɺਖ਼「⿶࿦ཧల։〣ํ๏〟〞ɺଟذ〠౉〘〛〉

〔〕⿶ॏ〟⿼࣌ؒぇو〠ఏग़〳〜〣໿൒೥〠౉〿ɺେมߘಋ⿶〔〕　〳「〔ɻಛ〠ɺຊࢦ

⿶〛ɺڀݚ〣らがと഑෼〷ؚ〶ɺํڀݚ਑〣ࡉ࢔〠౉〘〛〉ࢦಋ⿶〔〕　〳「〔ɻ৺⿾〾

ਃ「্〆〳『ɻྱޚ。ް

ւ্ɾߓ࿷ɾٕۭߤज़ڀݚॴɹཧࣄ௕ɹେ࿨༟޾ઌੜ〠〤ɺେม〉ଟ๩〠〷ؔい〾』ɺ

ৗ〠ڀݚ〣ಓ「぀〮ぇ༩⿺〛௖　ɺଟ。〣ຊ࣭త⿾〙త֬〟ぎへみぐとぇ௖　〳「〔ɻ〒

ぁ〕々〜〟。ɺڀݚ〹ࣄ࢓〠ྟ〵࢟੎〠〙⿶〛〷਺ଟ。ڭい〿〳「〔ɻ〳〔ɺྺ࢙〹ֆը

〟〞෯ڭ⿶޿ཆ⿿ਓੜ〠࠼〿ぇ༩⿺぀〈〝〠〷ɺؾ෇⿾【〛⿶〔〕　〳「〔ɻ৺⿾〾ँײ

ਃ「্〆〳『ɻ

େֶӃڀݚֶ޻Ӄ てとふわ〣૑ੜ෦໳ɹ।ڭतɹຬߦହՏઌੜ〠〤ɺദ〠ॅࡏ〣ࡍ〠

〤Կ⿾〝පؾ⿿〖〕〘〔ࢲぇɺ༷ʑ〟໘⿾〾ࢧ⿺〛⿶〔〕　〳「〔ɻઌੜ〣〞え〟ঢ়گ〠

⿼⿶〛〷ɺৗ〠લ޲　〜ɺ௚޲　〟࢟੎〠〤ɺେมֶ〥《ぁ〳「〔ɻ৺⿾〾ँײਃ「্〆

〳『ɻ

౦ژେֶେֶӃ৽ྖҬ૑੒ՊֶڀݚՊਓֶؒڥ؀ઐ߈ ಛ೚।ڭतɹ݉ɹMIT System

Design & Management ぎじぶゎひぜぶく゛ぜのが⿼〽〨্ࢣߨڃɹ Bryan Moserઌੜ

〠〤ɺྠߨ〒〣ଞ〠⿼⿶〛ڀݚ〣ख๏〠ؔ「〛وॏ〟ぎへみぐとぇ௖⿶〔〝ಉ࣌〠ɺถࠃ

〣ڀݚੜ׆〹จԽ〠〙⿶〛ࡍࠃత〟ࢹ໺ぇ༩⿺〛。〕《⿶〳「〔ɻ৺⿾〾ँײਃ「্〆

〳『ɻ

ඕํࣨڀݚ〣ൿॻ〣ࢁຊ࿨༷ࢠɺాࢁ༞༷ࢠɺେ௩๎༷ࢠɺࡻౡจ༷ࢠ〠〤ɺ਺ʑ〣ݚ

ぇ੔⿺〛⿶〔〕　〳「〔ɻ〳〔ɺ౰ڥ〣؀ࣨڀݚ〕຿ぇ੥々ෛ〘〛⿶〔〕　ɺ〳ࣄ〣ࣨڀ

ํ〣ମௐ〠〙⿶〛〷ɺ⿶〙〷ݣؾ〘〛⿶〔〕　〳「〔ɻ৺⿾〾ँײਃ「্〆〳『ɻ

౦ژେֶେֶӃ৽ྖҬ૑੒ՊֶڀݚՊਓֶؒڥ؀ઐ߈ɹඕํࣨڀݚɹڀݚྗڠһ〣ຊଟ
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〞〟ଶܗ༺ぇ『぀〔〶〣ӡߦ〤ɺざアぶろアへަ௨てとふわ〣ಛੑ〹ɺޮ཰త〟ӡ〠༷ݐ

〠ؔ『぀۩ମత〟ぎぐぶくぎ〹ɺ゜そぶがの〣ूํܭ๏〟〞ɺ༷ʑ〟〈〝ぇڭい〿〳「

〔ɻ৺⿾〾ँײਃ「্〆〳『ɻ

ॱ෩࿏ࣜגձࣾ〣٢෋ࣾࡾ޿௕ɺਆ୩੟ೋ༷〠〤ɺେม⿼๩「⿶தɺざアぶろアへみと

〠ؔ『぀༷ʑ〟ぶがのぇ〉४උ⿶〔〕　〳「〔ɻ〳〔ɺざアぶろアへみと〣ಛੑɺ༗ޮ

〟ӡ༻ํ๏〟〞〠〙⿶〛〷ɺଟذ〠౉〘〛〉ڭत⿶〔〕　〳「〔ɻ৺⿾〾ँײਃ「্〆

〳『ɻ

౦ژେֶେֶӃڀݚܥֶ޻Պてとふわ૑੒ֶઐ߈ɹٕज़ઐ໳һɹӿຊণҰ༷〠〤ɺ⿶〙
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