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ʹ͓͍ͯ૭͕ͳ͍ɼ͋Δ͍͸૭͔Βͷ޷ྑ͕؍ܠͰͳ͍
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͸ɼ૭ͷޮ༻͕๡͍͠ΦϑΟεΛվળ͢΂͘ɼσΟεϓ

ϨΠΛ༻͍ͯ૭Λ໛ٖͨ͠ࣅ૭ΛఏҊ͍ͯ͠Δɽٖࣅ૭
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ΔϦϥοΫεͷ౓߹͍ʢҎޙɼϦϥοΫε౓ʣΛଌఆ͠ɼ

Δɽ͢ূݕʹ૭ͷޮ༻Λఆྔతࣅٖ
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৺ిਤ͸ਓ͕ετϨεΛ࣌ͨ͡ײʹɼετϨεʹΑΔ
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Fig. 1 ৺ిਤͷಛੑ

3 ੜମతϦϥοΫε౓ʹٖࣅ૭ͷ༗ແ͕༩͑
ΔӨڹͷূݕ

3.1 ཁ֓ݧ࣮

ݕΛڹ૭ͷ༗ແ͕ੜମతϦϥοΫε౓ʹ༩͑ΔӨࣅٖ

ূ͢ΔͨΊඃݧ࣮ऀݧΛͨͬߦɽඃऀݧ͸ɼױ࣬؟Λ༗

͞ͳ͍ 20୅ 12໊ͱͨ͠ɽඃڥ؀ݧ࣮ऀݧͷฏ໘ਤΛ

Fig.2ʹࣔ͢ɽ

૭ʹ͸ɼ4Kʢղ૾౓ɿ3840ࣅٖ ʷ 4320ʣʹରԠͨ͠
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ʹ͸ϒϥΠϯυΛऔΓ෇͚ɼϒϥΠϯυΛ։ด͢Δ͜ͱ

Ͱٖࣅ૭͕ͳ͍ڥ؀ʢҎޙɼແ૭ڥ؀ʣͱٖࣅ૭͕͋Δ

ɼ࣌ݧΛՄೳͱͨ͠ɽ࣮ߋʣͷมڥ૭؀ࣅɼٖޙʢҎڥ؀

Өͨ͠ө૾Λөࡱपลͷ԰֎ͰࣨݧͰ͸ɼ࣮ڥ૭؀ࣅٖ

ࣸͨ͠ɽө૾ͷղ૾౓͸ 1920 ʷ 2160Ͱ͋Δɽ

Fig. 2 ඃڥ؀ݧ࣮ऀݧͷฏ໘ਤ

3.2 खॱݧ࣮

ඃऀݧ͸ແ૭͓ڥ؀Αͼٖࣅ૭ڥ؀Ͱۀ࡞Λޙͨͬߦ

ॱԠ͢Δʹڥ಺ͷ؀ࣨݧ࣮ͣ·͸ऀݧɽඃ͏ߦΛܜٳʹ

ͨΊ 2෼ؒ଴͢ػΔɽ2෼ޙɼඃऀݧ͸ 15෼ؒΫϨϖ

ϦϯࠪݕΛ͏ߦɽΫϨϖϦϯࠪݕ͸ඃऀݧʹετϨεΛ

ෛՙ͢ΔͨΊʹͨͬߦɽ15෼ޙɼඃऀݧ͸ 15෼ؒॻ੶
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ମతϦϥοΫε౓Λฏ݁ͨ͠ۉՌΛ Fig.3ʹࣔ͢ɽੜମ

తϦϥοΫε౓͸ɼϦϥοΫε࣌ʹ͍ߴ஋ɼετϨε࣌

ʹ௿͍஋Λࣔ͢ɽFig.3ΑΓɼຊ࣮ݧͰ͸ੜମతϦϥο

Ϋε౓͕ٖࣅ૭ڥ؀ͷํ͕ແ૭ڥ؀ΑΓ ஋͍ߴˋ19.9
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Ҏ্ΑΓɼٖࣅ૭ʹΑͬͯϦϥοΫεޮՌ্͕ͨ͠޲ɽ
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Fig. 3 ͷऀݧΔશඃ͚͓ʹڥ૭؀ࣅͷແ૭ɾٖ࣌ܜٳ

ੜମతϦϥοΫε౓ͷฏۉ
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࣬؟͸ɼऀݧɽඃͨͬߦΛݧ࣮ऀݧΔͨΊඃ͢ূݕΛڹ

Λ༗͞ͳ͍ױ 20୅ 15໊ͱͨ͠ɽ࣮ݧ͸ɼ3.1અͷ Fig.2

ͱಉ༷ͷ࣮ڥ؀ݧͰͨͬߦɽ
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ө૾ͱͨ͠ɽө૾ͷղ૾౓͸ 1920 ʷ 2160Ͱ͋Δɽ
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֤ө૾Λٖࣅ૭ʹөࣸͨ͠ڥ؀Ͱۀ࡞Λٳʹޙͨͬߦ

Λ࣌ܜٳ͸ɼ3.2અʹ͓͚Δݧɽ࣮͏ߦΛܜ 15෼͔ؒΒ

5෼ؒʹมͨͬߦͯ͠ߋɽ
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ͷऀݧ૭ʹ͓͚Δશඃࣅͷ֤ө૾Λөٖࣸͨ࣌͠ܜٳ

ੜମతϦϥοΫε౓Λฏ݁ͨ͠ۉՌΛ Fig.4ʹࣔ͢ɽ

Fig.4ΑΓɼ΍΍ྑ޷ͳ؍ܠͱྑ޷Ͱͳ͍؍ܠΛൺֱ

ͨ݁͠Ռɼຊ࣮ݧͰ͸ੜମతϦϥοΫε౓͕΍΍ྑ޷ͳ
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ͱ͕Θ͔ͬͨɽ·ͨɼ΍΍ྑ޷ͳ؍ܠͱྑ޷Ͱͳ͍؍ܠ

ʹ͓͚ΔશඃऀݧͷੜମతϦϥοΫε౓Λฏͨ͠ۉ஋ʹ

ରͯ͠ූ߸෇͖WilcoxonॱҐ࿨ݕఆΛͨͬߦɽݕఆͷ

݁ՌɼੜମతϦϥοΫε౓ʹ͸༗ҙਫ४ 1ˋʹ͓͍ͯ༗

ҙ͕ࠩΈΒΕͨɽ

ඇৗʹྑ޷ͳ؍ܠͱ΍΍ྑ޷ͳ؍ܠΛൺֱͨ݁͠Ռɼ

ຊ࣮ݧͰ͸ੜମతϦϥοΫε౓͕ඇৗʹྑ޷ͳ؍ܠͷํ

͕΍΍ྑ޷ͳ؍ܠΑΓ ஋Λࣔ͢͜ͱ͕Θ͔͍ͬߴˋ12.7

ͨɽ·ͨɼඇৗʹྑ޷ͳ؍ܠͱ΍΍ྑ޷ͳ؍ܠʹ͓͚Δ

શඃऀݧͷੜମతϦϥοΫε౓Λฏͨ͠ۉ஋ʹରͯ͠ූ

߸෇͖WilcoxonॱҐ࿨ݕఆΛͨͬߦɽݕఆͷ݁Ռɼੜ

ମతϦϥοΫε౓ʹ͸༗ҙਫ४ 5ˋʹ͓͍ͯ༗ҙ͕ࠩΈ

ΒΕͨɽ

Ҏ্ΑΓɼඇৗʹྑ޷ͳ؍ܠʹ͓͍ͯɼ࠷΋ϦϥοΫ

εޮՌ্͕͢޲Δ͜ͱ͕Θ͔ͬͨɽϦϥοΫεޮՌ͕޲

্ͨ͠ཧ༝ͱͯ͠ɼۭʹΑΔ։์͓ײΑͼ২෺ͷ༳Ε΍

ࣗಈंͷ૸ߦͳͲಈ͖͕ͨͬͩ͜ൃ׆ͱ͕͋͛ΒΕΔɽ

ͦͷͨΊɼٖࣅ૭ΛோΊ͍ͯͯୀ۶ͤͣɼϦϥοΫεޮ

Ռ͕࠷΋্ͨ͠޲ͱ͑ߟΒΕΔɽ΍΍ྑ޷ͳ؍ܠ͸ɼ২

෺ͷ༳Ε΍ਓͷาߦͳͲಈ͖͸͕͋ͬͨɼۭ͕ө͓ͬͯ

Βͣ։์ײ͸ඇৗʹྑ޷ͳ؍ܠͱൺ΂௿Լͨ͠ɽͦͷͨ

Ίɼඇৗʹྑ޷ͳ؍ܠΑΓϦϥοΫεޮՌ͕௿Լͨ͠ͱ

ߦ͸ɼ২෺ͷ༳Ε΍ਓͷา؍ܠͰͳ͍޷ΒΕΔɽྑ͑ߟ

ͳͲͷಈ͖͓Αͼۭ͕ө͓ͬͯΒͣด࠯తͩͬͨɽͦͷ

ͨΊɼϦϥοΫεޮՌ͕࠷΋௿Լͨ͠ͱ͑ߟΒΕΔɽ

Fig. 4 ֤ө૾Λөٖࣸͨ͠ࣅ૭ڥ؀ʹ͓͚Δશඃऀݧ

ͷੜମతϦϥοΫε౓ͷฏۉ

5 ݁࿦

ຊڀݚͰ͸ɼٖࣅ૭ͷ༗ແ͓Αͼө૾ͷҧ͍͕ੜମత

ϦϥοΫε౓ʹ༩͑ΔӨڹΛఆྔతʹͨ͠ূݕɽ࣮ূݕ

Δ͜ͱ্͢޲૭ʹΑΓϦϥοΫεޮՌ͕ࣅͷ݁Ռɼٖݧ

͕Θ͔ͬͨɽ·ͨɼҰൠతͳΦϑΟεपลͷө૾ͱͯ͠ɼ

૭ʹಈ͖͕͋Γۭͱ২෺͕өΔө૾Λөࣸ͢Δ͜ͱࣅٖ

Ͱ࠷΋ϦϥοΫεޮՌ্͕͢޲Δ͜ͱ͕Θ͔ͬͨɽ
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