
Ꮚ࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫࡿࡼ࡟ࡶ࡝౑⏝ࡢᐇែ 

Smart-speakers in kids� homes 
 

ఀ⸨ ᓫ� 

Takashi Ito 

�
໭ᾏ㐨኱Ꮫ 

Hokkaido University 

tito@edu.hokudai.ac.jp 

 

 
ᐙᗞ࡟ᬑཬࡋጞ࡟࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫࡿ࠸࡚ࡵᑐࡋ
࡚ᗂඣᮇࡽ࠿ඣ❺ᮇࡢᏊ࡟࠺ࡼࡢ࡝ࡀࡶ࡝㛵୚࠸࡚ࡋ
ࡍᡤᣢࢆ࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫࠋࡿࡍ࡟࠿ࡽ᫂ࢆ࠿ࡢࡿ
⏕ࡢᐊෆ࡛ࡓࢀࡉ᧜ᙳ࡚࠸࠾࡟ㄪᰝ༠ຊᐙᗞࡢࡘ㸲ࡿ
άࡢᵝᏊࢆほᐹࢁࡇ࡜ࡓࡋ㸪ᑡࡶ࡜ࡃ࡞ḟࡢ㸲ࡢࡘ౑
⏝┠ⓗࡀぢࠋࡓࢀࡽձᐙᗞෆ࡛ࡢάືࢆᨭࡵࡓࡿ࠼㸪
ղ᝟ሗ᳨⣴ࡵࡓࡢ㸪ճᐙ᪘࡟௦ࡢ࡚ࡗࢃ౑⏝㸪մࣆࢫ
࡟ᯝ⤖ࡢࡇࠋࡵࡓࡿࡍࢆࡢࡶࡢࡑ఍ヰࡓࡋ௓ࢆ࣮࣮࢝
ᇶ࡙ࡁ㸪Ꮚࡢ࣮ࢪࣟࣀࢡࢸ࡜ࡶ࡝㛵ಀ࡚࠸ࡘ࡟㆟ㄽࡉ
 ࠋࡓࢀ
 
ࣟࣀࢡࢸࣝࢱࢪࢹ㸪࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫ㸸ࢻ࣮࣮࣡࢟
 㸪㛫᥋ⓗほᐹࡶ࡝㸪Ꮚ࣮ࢪ

1. ၥ㢟 

⌧௦ࡢᏊࡢࡕࡓࡶ࡝⏕ά⎔ቃࡣ࡟ከᵝࢸࣝࢱࢪࢹ࡞

 ࠋࡿࡍ㐢ᅾࡀ࣮ࢪࣟࣀࢡ

㏆ᖺ࡛ࡣ㸪㡢ኌࡿࡼ࡟᧯స࣮ࣆࢫࢺ࣮࣐ࢫ࡞⬟ྍࡀ

࣮ࣆࢫࢺ࣮࣐ࢫࠋࡿ࠸࡚ࡵጞࢀ࠿⨨࡟୰ࡢᐙᗞࡀ࣮࢝

࠿ࡽ᫂ࢆ࠿ࡢࡿ࠸࡚ࡋ㛵୚࡟࠺ࡼࡢ࡝ࡀࡶ࡝Ꮚ࡟࣮࢝

ㄆ▱ⓗ࣭♫఍ⓗⓎ㐩㐣ࡢࡶ࡝Ꮚࡢ㸪⌧௦ࡣ࡜ࡇࡿࡍ࡟

 ࠋ࠺ࡼ࠼ゝ࡜ࡔㄢ㢟࡞㔜せ࡛ୖࡿࡍ࡟࠿ࡽ᫂ࢆ⛬

 Ꮚࡢ࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫ࡜ࡶ࡝㛵ಀ᳨ࢆウࡓࡋ◊✲

ࢱࣥ࢖ࡣ࡝ࢇ࡜࡯ࡢࡑ㸪ࡢࡢࡶࡿ࠸࡚ࡋቑຍ࡟ࠎᚎࡣ

࡟ほᐹࠋ[1]ࡓࡗ࠶࡛ࡢࡶࡃᇶ࡙࡟ゎᯒࡢࢢࣟࡸ࣮ࣗࣅ

ᇶ࡙ࡶ࡚ࡋ࡜ࡓࡗ࠶࡛ࡢࡶࡃ㸪ᐇ㦂ⓗ≧ἣࢆタᐃࡓࡋ

㸪ࡶ࡚ࡋ࡜ࡓࡗ࠶㸪⌧ᐇሙ㠃࡛[2]ࡾࡓࡗ࠶ほᐹ࡛ࡢ࡛ୖ

グ㘓࡛ࡢࡳࡢ㡢ኌࡢࡽ࠿᫬Ⅼࡓࡅ࠿ࡧ࿧࡟࣮࣮࢝ࣆࢫ

ࡼࡢ࡝ࡀࡶ࡝Ꮚ࡛⬦ᩥ࡞ලయⓗࡢ㸪⌧ᐇ࡜[3]ࡾࡓࡗ࠶

ࡓࡋウ᳨ࢆ࠿ࡿ࠸࡚ࡋ㛵୚࡟࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫ࡟࠺

 ࠋࡿ࠸࡚ࢀࡽ㝈࡚ࡵᴟࡣ✲◊

᧜ࢆᵝᏊࡢά⏕ࡢᐙᗞෆࡢ㸪⌧ᐇࡣ࡛✲◊ᮏ࡛ࡇࡑ

ᙳᫎ࢜ࢹࣅࡓࡋീ࡟ᇶ࡙࡚࠸㸪Ꮚࣆࢫࢺ࣮࣐ࢫࡀࡶ࡝

ࡋ㏻ࢆࢀࡇࠋࡿࡍሗ࿌࡚࠸ࡘ࡟ᐇែࡿࡍ㛵୚࡟࣮࣮࢝

࡚㸪ࡀ࣮ࢪࣟࣀࢡࢸ࠺࠸࡜࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫᏊࡶ࡝

ࡘ࡟ࢺࢡࣃࣥ࢖ࡍࡽࡓࡶ࡟⛬ㄆ▱ⓗ࣭♫఍ⓗⓎ㐩㐣ࡢ

 ࠋ࠺ࢁࡔࡿࢀࡽᚓࡀࡾ࠿ࡀᡭࡿࡍᐹ⪄࡚࠸

2. ᪉ἲ 

2.1. ཧຍ⪅ࡧࡼ࠾᧜ᙳ᪉ἲ 

ᮏ◊✲ࡣⴭ⪅࡟࡛ࡍࡾࡼ࡟ሗ࿌୍ྠ࡜[4]✲◊ࡓࢀࡉ

ࡀ࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫ࡟㸪ᐙᗞෆࡽ࠿ࢺࢵࢭࢱ࣮ࢹࡢ

タ⨨ࡾ࠾࡚ࢀࡉ㸪Ꮚࢆࡽࢀࡑࡀࡶ࡝౑⏝࣮ࢣࡿ࠸࡚ࡋ

 ࠋࡿࢀࡉ࡞ࡀศᯒ࡚ࡋᢳฟࢆࢫ

ᅜෆ࡟ᒃఫࡋ㸪4ࡽ࠿ 10ṓࡢᏊࡿ࠸ࡢࡶ࡝ᐙᗞ࡟༠

ຊࢆ౫㢗ࡢࢺ࣮ࣝࢡࣜࠋࡓࡋ᪉ἲࡣ㸪୺࡚ࡋ࡜ᑠᏛᰯ

ࢆㄪᰝᗈ࿌ࡓࢀࡉᥖ㍕࡟࣮ࣃ࣮࣮࣌ࣜࣇࡿࢀࡉ㓄ᕸ࡟

㏻࠿࡯ࡢࡑࠋࡓࢀࢃ⾜࡚ࡋ㸪ཱྀࡸ࣑ࢥ SNSࢆ௓࡚ࡋ༠

ຊࢆ౫㢗ࠋࡓࡗ࠶ࡶ࡜ࡇࡿࡍ⤖ᯝ࡚ࡋ࡜㸪30ᐙᗞࡢ༠

ຊࢆᚓࠋࡓࡁ࡛ࡀ࡜ࡇࡿ 

Ꮚࡀࡶ࡝ఇ᪥࡛ᐙࡿ࠸࡟᪥ࢆ㸰᪥㛫⮬⏤࡟㑅ࡶ࡛ࢇ

㛫㸪㒑㏦ࡢ࡛ࡲኤ㣗๓ࡽ࠿㉳ᗋᚋࡢ᪥ࡢࡽࢀࡑ㸪࠸ࡽ

ࡋࢆ㸦GoPro8㸧࡛㛗᫬㛫᧜ᙳ࣓ࣛ࢝ࣥࣙࢩࢡ࢔ࡓࢀࡉ

ࡿ࠶࡛ࡳ῭ሗ࿌࡟࡛ࡍࡣヲ⣽ࡢ᧜ᙳ᪉ἲࠋࡓࡗࡽࡶ࡚

 ࠋࡿ࡞࡟࠺ࡼࡢ௨ୗ࡜ࡍ♧ࢆ㸪せⅬࡀ[4]

᭱኱㸰ྎࡸ࣒࣮ࣝࢢࣥࣅࣜࢆ࣓ࣛ࢝ࡢᏊࡶ࡝㒊ᒇ࡞

タ࡟㒊ୖࡢ㒊ᒇࡿࢀࡉ᝿ᐃࡢ࡜ࡇࡿࡍάືࡀࡶ࡝Ꮚ࡝

ࡢ㸪ㄪᰝᑐ㇟ඣࡤࢀ࠶࡛⬟㸪ྍࡓࡲࠋࡓࡗࡽࡶ࡚ࡋ⨨

㸪␲ఝ୺ほⓗ࠸ࡽࡶ࡚ࡋ╔⿦ࢆࢫࢿ࣮ࣁࢺࢫ࢙ࢳ࡟⬚

 ࠋࡓࡗࡽࡶ࡚ࡋ᧜ᙳࡶീᫎ࡞

 㘓⏬ࡣࢢ࣑ࣥ࢖ࢱࡢಖㆤ⪅ࡓࠋࡓ࠸࡚ࢀࡽࡡࡔࡺ࡟

࡜ࡇ࠺ࡽࡶ࡚ࡋ᧜ᙳࡣ㸯᪥㸳᫬㛫௨ୖࡶ㸪᭱ప࡛ࡋࡔ

 ࠋࡓࡋ࡜

 ୖグࡢ᪉ἲ࡛᧜ᙳࡓࡗࡽࡶ࡚ࡋ㸪᭱኱㸱ྎࡽ࠿ᚓࡽ

ᮏࠋࡓࡋྜ⤫࡟⏬ືࡢ㸪㸯ᮏࡏࡉ᫬้ྠᮇࢆീᫎࡓࢀ

◊✲࡛ศᯒࡓࢀࡉྜ⤫ࡣࡢࡿࢀࡉ 60 ᮏ㸦30 ᐙᗞ×㸰

᪥ศ㸧ࠋࡿ࠶࡛⏬ືࡢ 

2.2. ศᯒᑐ㇟ඣ 

㸪ᮏ✏ᥦ࡚ࡋ࡜ᐙᗞࡿࡍᡤᣢࢆ࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫ 

ฟ᫬Ⅼ࡛ࡣ㸲ᐙᗞ᳨ࡢ⏬ືࡢウࠋ࠺⾜ࢆ㸲ࡢࡘᐙᗞࡢ
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ᐙ᪘ᵓᡂࢆ௨ୗࠋࡍ♧࡟ 

ձ㹆ᐙࡢㄪᰝᑐ㇟ඣࡣዪඣ㸦6ṓ ᭶㸧࡛࠿11 㸪∗㸪ࡾ࠶

ẕ㸪ጒ㸪ᘵࡢ㸳ே࡛ᬽࠋࡿ࠸࡚ࡋࡽAmazon Echoࢆᡤ

᭷ࡋ㸪㡢ኌㄆ㆑ࢫࣅ࣮ࢧAlexaࢆ฼⏝ࠋࡿ࠸࡚ࡋ 

ղ㹇ᐙࡢㄪᰝᑐ㇟ඣࡣዪඣ㸦8ṓ ᭶㸧࡛࠿7 㸪∗㸪ࡾ࠶

ẕ㸪ጒࡢ㸲ே࡛ᬽࠋࡿ࠸࡚ࡋࡽGoogle Homeࢆᡤ᭷ࡋ

 ࠋࡿ࠸࡚

ճ㹈ᐙࡢㄪᰝᑐ㇟ඣࡣዪඣ㸦7ṓ ᭶㸧࡛࠿5 㸪∗㸪ࡾ࠶

ẕ㸪඗ࡢ㸲ே࡛ᬽࠋࡿ࠸࡚ࡋࡽAmazon Echoࢆᡤ᭷ࡋ㸪

㡢ኌㄆ㆑ࢫࣅ࣮ࢧAlexaࢆ฼⏝ࠋࡿ࠸࡚ࡋ 

մ㹔ᐙࡢㄪᰝᑐ㇟ඣࡣ⏨ඣ㸦4ṓ ᭶㸧࡛࠿9 㸪∗㸪ࡾ࠶

ẕ㸪ጜࡢ㸲ே࡛ᬽࠋࡿ࠸࡚ࡋࡽAmazon Echoࢆᡤ᭷ࡋ㸪

㡢ኌㄆ㆑ࢫࣅ࣮ࢧAlexaࢆ฼⏝ࠋࡿ࠸࡚ࡋ 

ࡋヰ࡟࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫࡀ㸪ᑐ㇟ඣ⮬㌟ࡕ࠺ࡢࡇ 

࠶㹇ᐙ࡛ࡧࡼ࠾㹆ᐙࡣࡢࡓࡁほᐹ࡛ࡀᵝᏊࡿ࠸࡚ࡅ࠿

౑ࡿࡼ࡟ᐙ᪘ࡢᑐ㇟ඣ௨እࡣ㹔ᐙ࡛ࡧࡼ࠾㹈ᐙࠋࡓࡗ

౑⏝ᐇែࡢ㸰ᐙᗞ࡛ࡢ⪅๓ࡣ࡛✏ᮏࠋࡓࢀࡉほᐹࡀ⏝

 ࠋࡓࡋ࡜࡜ࡇࡿࡍウ᳨ࢆ஦౛ࡢ࠿ࡘࡃ࠸࡚࠸ࡘ࡟

3. ⤖ᯝ㸸Ꮚ࡟࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫࡀࡶ࡝㛵

୚ࡣ࡜⬦ᩥࡿࡍ 

㸰ࡢࡘᐙᗞࡢほᐹࢆ㏻࡚ࡋ㸪Ꮚࣆࢫࢺ࣮࣐ࢫࡀࡶ࡝

ࡘ㸲ࡢ௨ୗࡶ࡜ࡃ࡞㸪ᑡ࡚ࡋ࡜⬦ᩥࡿࡍ㛵୚࡟࣮࣮࢝

 ࠋࡿ࠶࡛࠺ࡑࡁ࡛ࡀ࡜ࡇࡿࡍ༊ูࢆⓗ┠ࡢ

࣮ࣆࢫࢺ࣮࣐ࢫ㸪ࡣࢀࡇࠋࡿ࠶㸪᝟ሗ᳨⣴࡛࡟୍➨

ࣅ࣮ࢧ㸪㡢ኌㄆ㆑࡟ࢺࢵࢿ࣮ࢱࣥ࢖ࡓࢀࡉ⥆᥋ࡀ࣮࢝

 ࠋࡿࡍ⌧ᐇ࡛࡜ࡇࡿࡍ⥆᥋࡚ࡋ፹௓ࢆࢫ

౛ࡤ࠼㸪㹆ᐙ࡚࠸࠾࡟㸪ᮅ㣗᫬࡟ẕぶࡢࡑࡀ᪥ࡢኳ

Ẽࢆᐙ᪘࡟ᑜࢁࡇ࡜ࡓࡡ㸪ᑐ㇟ඣࡀ༶ᗙࢧࢡࣞ࢔ࠕ࡟㸪

௒᪥ࡢኳẼ࡜ࠖࡣⓎヰࠋࡓࡋ⤖ᯝ࡚ࡋ࡜㸪࣮࣮࢝ࣆࢫ

͐ࡣኳẼࡢᅾ⌧ࡢXXᕷࠕࡽ࠿ 㸪ࢀὶࡀ㡢ኌࡓࡗ࠸ࠖ࡜

ᑐ㇟ඣࡴྵࢆᐙ᪘඲ဨࡀኳẼ࡟㛵ࡿࡍ᝟ሗ࡜ࡇࡃ⪺ࢆ

 ࠋࡓࡁ࡛ࡀ

➨஧࡟㸪ᐙᗞෆ࡛ࡢㅖᐇ㊶ࢆᨭࠋࡿ࠶࡛ࡵࡓࡿ࠼౛

ࡵࡓࡿࡍᐃ ࢆ᫬㛫ࡍࡸ㈝࡟࡝࡞࣒࣮ࢤࡸ㸪ຮᙉࡤ࠼

㸪ࡣࢀࡇࠋࡿࢀࡽࡆᣲࡀሙྜࡿࡍ⏝฼࡚ࡋ࡜࣮࣐࢖ࢱࡢ

㡢ኌㄆ㆑ࢫࣅ࣮ࢧ༢⊂ࡢᶵ⬟࡚ࡋ࡜ᐇ⌧ࠋࡿࡍᐇ㝿࡟㸪

㹆ᐙ࡚࠸࠾࡟ᑐ㇟ඣࡀሿࡢᐟ㢟࡟ᡭࡅࡘࢆጞࡿࡵ๓࡟㸪

ࢀࡽぢࡀ౛ࡿࡍⓎヰ࡜࣮࣐ࠖ࢖ࢱࡢ㸪15ศࢧࢡࣞ࢔ࠕ

xxx15ࠕࡽ࠿࣮࣮࢝ࣆࢫ࡚ࡋ࡜ᯝ⤖ࠋࡓ ศ࣮࣐࢖ࢱࡢ

ࢆ xxx࠺࠸࡜ࠖࡍࡲࡋ㡢ኌࡀὶࠋࡓࢀ 

㸪ࡣࢀࡇࠋࡿ࠶స࡛᧯࠺⾜࡟ࡾࢃ௦ࡢ㸪ᐙ᪘࡟୕➨

ᐙ᪘ࡢㄡࡀ࠿Ꮚ࡟ࡶ࡝㡢ኌࡿࡼ࡟᧯సࢆ౫㢗ࡢࡶࡿࡍ

࡛㸪Ꮚࡶ࡝⮬㌟ࢆ࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫࡀ㏻࡚ࡋ⮬ศࡢ

┠ⓗࢆ㐩ᡂ࠸࡞ࡣ࡛ࡢࡿ࠸࡚ࡋ࡜࠺ࡼࡋⅬࡀ≉ᚩ࡛࠶

 ࠋࡿ

౛ࡤ࠼㸪㹆ᐙ࡚࠸࠾࡟㸪ṑ☻ࡿ࠸࡚ࡋࢆࡁᑐ㇟ඣࡢ

ྡ๓ࢆ࿧ࡔࢇẕぶࡀ㸪࠾࡟ࢧࢡࣞ࢔ࠕẼ࡟ධ࠾ࡾ㢪ࡋ࠸

࠾ࠕ㸪ࡣࢀࡇࠋࡓࢀࡉほᐹࡀሙ㠃ࡿࡍ౫㢗࡜ࠖ࠸࠸ࡶ࡚

Ẽ࡟ධ࡚ࡋ࡜ࠖࡾグ㘓ࡿ࠸࡚ࡋ㡢ᴦ࠿ࢺࢫࣜ࢖ࣞࣉࡢ

࠺࠸࡜࠸ࡋ࡯࡚ࡋὶࢆ㡢ᴦࡽ࠿࣮࣮࢝ࣆࢫ࡚ࡋ㑅᭤ࡽ

ẕぶࡢせồ࡛࡟ࢀࡑࠋࡿ࠶ᑐ࡚ࡋᑐ㇟ඣࢧࢡࣞ࢔ࠕࡣ㸪

࢖ࣞࣉࠕ࡚ࡋ࡜㸪⤖ᯝࡋⓎヰ࡜࡚ࠖࡅ࠿ࢆࡾධ࡟Ẽ࠾

ࢺࢫࣜ xxxࢆ෌⏕࠺࠸࡜ࠖࡍࡲࡋ㡢ኌࡀὶࠋࡓࢀ 

➨ᅄࡣ㸪ࢆ࣮࣮࢝ࣆࢫ௓࡚ࡋ఍ヰࡶࡢࡑ࡜ࡇࡿࡍࢆ

ࢺࢵࢿ࣮ࢱࣥ࢖㸪ࡤ࠼౛ࠋࡿ࠶㛵୚࡛ࡿࡍ࡜ⓗ┠ࢆࡢ

㸪࡚ࠗࡋ࡜ࡘ㸯ࡢࢫࣅ࣮ࢧ ࣮ࢱࢫࣥࣔࢺࢵࢣ࣏ ࣕ࢟ࡢ࠘

࢘ࣗࢳ࢝ࣆࠕࡿࡁ࡛ࡀ఍ヰ࡜ࠖ࢘ࣗࢳ࢝ࣆࠕ࣮ࢱࢡࣛ

ࡀ㸪ᑐ㇟ඣ࡚࠸࠾࡟㹇ᐙࠋࡿ࠶ࡀ[5]ࠖࢡ࣮ࢺ Google 

Home ࢆ఍ヰࠖࠕࡢ࡜࢘ࣗࢳ࢝ࣆ㸪ࡋⓎヰ࡚ࡗ࠿ྥ࡟

 ࠋࡓࢀࡉほᐹࡀᵝᏊࡿ࠸࡚ࡋ

4. ⪃ᐹ 

ᮏ◊✲࡛ᑐ㇟ࡓࢀࡉ࡜Ꮚ࡚ࡗ࡜࡟ࡶ࡝㸪ࢫࢺ࣮࣐ࢫ

ࠋ࠿ࡢࡿ࠸࡚ࡗࡶࢆព࿡࡞࠺ࡼࡢ࡝ࡣ㛵୚ࡢ࡬࣮࣮࢝ࣆ

ᮏ✏࡛ศᯒᑐ㇟ࡓࡗ࡞࡜㸰ྡࡢᏊࡣ࡟ࡶ࡝㸪ࢫࢭࢡ࢔

ࡗ࠶ࡀࢫ࢖ࣂࢹ㟁Ꮚࡢ௨እ࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫ࡞⬟ྍ

ࡣᑐ㇟ඣࡢ㹆ᐙࡤ࠼౛ࠋࡓ iPadࢆ฼⏝ࡁ࡛ࡀ࡜ࡇࡿࡍ

ࡢ࣮࣐࢖ࢱࡸ㸪᝟ሗ᳨⣴ࡎࡽࢃ࠿࠿ࡶ࡟ࢀࡑࠋࡓ࠸࡚

㉳ືࡓࡗ࠸࡜ᶵჾ᧯సࢆ㸪ࢆ࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫ፹௓

 ࠋࡿ࠶࡛ࡢࡓ࠸࡚ࡗ⾜࡚ࡋ࡜

ࡃ࡞ࡣᏐ࡛ᩥ࡚ࡗ࡜࡟ࡶ࡝㸪Ꮚࡣ࡟ᬒ⫼ࡢࡘ୍ࡢࡑ

㡢ኌࢆ฼⏝ࡿࡍ᧯సࡀ㸪≉࡟ᐙᗞෆ࡛ࡢᵝ࡞ࠎᐇ㊶࡟

㛵୚ࡽࡀ࡞ࡋ୪⾜࡚ࡋᶵჾ᧯స࠺⾜ࢆሙྜ࡟ᐜ࡛᫆࠶

 ࠋ࠺ࢁࡔࡿࢀࡽࡆᣲࡀ࡜ࡇࡿ

㸪㡢ኌ࠺࠸࡜ࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥࡢ࡜⪅㸪௚࡟ࡽࡉ

ࣟࣀࢡࢸ࠺࠸࡜࣮࣮࢝ࣆࢫࢺ࣮࣐ࢫ㸪ࡀ⬟ᶵ࡞୺せࡢ

࠸࡜ᑐヰࡢ࡜࣮ࢱࢡࣛࣕ࢟ࡢ✵㸪ᯫ࡚ࡋ࡜፹௓ࢆ࣮ࢪ

 ࠋࡿࡍ್࡟┠ὀࡶ࡜ࡇࡓ࠸࡚ࡋ⧊⤌ࢆάື࡞ࡓ᪂࠺

Ꮚࡀࡶ࡝ᐜ᫆ࡿ࠼ᢅ࡟⮬ศࡢኌࡣ㸪ࢆ࣮ࢪࣟࣀࢡࢸ

፹௓࡚ࡋ࡜᪂࠸ࡋព࿡ࢆᖏ࡜ࡓ࠸࡚ࡧゝࣀࢡࢸࠋࡿ࠼

࣮ࣝࢗࢺࣛࡣኌࡢࡶ࡝㸪Ꮚࡾࡼ࡟ࡁࡘࡧ⤖ࡢ࡜࣮ࢪࣟ

࠶࡛ࡢࡿࡁ࡛ࡀ࡜ࡇࡍ࡞ぢ࡚ࡋ࡜፹௓Ꮚࠖ[6]ࠕ࠺ゝࡢ

 ࠋࡿ
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