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ᮏㄽ࡛࡛ࡲࢀࡇࠊࡣ୺࡚ࡋ࡜⤒῭Ꮫᡈࡣ࠸ᕤᏛⓗどᗙࡽ࠿ㄽࡓࡁ࡚ࢀࡽࡌ㸦ᢏ⾡㸧ᶆ‽໬ࠊ࡚࠸ࡘ࡟

⏘ᴗㄽ࣭⤒ႠᏛࡢ⠊␪࡛య⣔໬ࢆヨࠋࡓࡳᶆ‽ᙧᡂࢫࢧࣥࢭࣥࢥࡿࡺࢃ࠸ࡕ࠺ࡢࢳ࣮ࣟࣉ࢔ࡢ㸦࢛ࣇ

 NFC (Near Fieldࠊ࡚ࡋ࡜஦౛ࡓࢀࢃ⾜ࡀᶆ‽ᙧᡂࢫࢧࣥࢭࣥࢥࠋࡓࡋ┠╔࡟⩏ពࡢ㸧࣒࣮ࣛ
Communication) ᢏ⾡ࡢ㟁Ꮚ࣮ࢿ࣐Ỵ῭ࡢ࡬㐺⏝ࢆ᥇⏝ࠊࡋᶆ‽໬ࡢ᪋⟇࡜ᬑཬࡢ࡜㛵ಀ᳨ࢆᐃࠋࡓࡋ

ศᯒࡢ⤖ᯝࠊ㉁ⓗᶆ‽ࡀୖྥࡢ㟁Ꮚࡢ࣮ࢿ࣐Ỵ῭➃ᮎࡢ㠀㐃⥆࡞ቑຍࠊ࡟ᆶ┤ⓗ࡞஫᥮ᛶࡀୖྥࡢ㟁

Ꮚࡢ࣮ࢿ࣐Ⓨ⾜ᯛᩘࡢቑຍࠎྛࠊ࡟᭷ព࡟ᐤ୚ࠋࡓ࠸࡚ࡋᮏㄽࠊࡣᢏ⾡ㄽⓗ࡞ほⅬࡽ࠿㆟ㄽࡁ࡚ࢀࡉ

 ࠋࡿ࠶࡛ࡢࡶࡿࡍ୺ᙇࢆ⩏ពࡢ࡜ࡇ࠺ᢅࡽ࠿ほⅬࡢᬑཬࡢ⾡ᢏࠊࢆ␎ᶆ‽໬ᡓࡓ
 
 㸫ᶆ‽໬࡟ࡵࡌࡣ .1

 
〇ရ࣮ࣝࣗࢪࣔࡢࣕࢳࢡࢸ࣮࢟࢔໬ࠊࡣせ⣲㒊

ရ㛫ࡢࢫ࢖࢙ࣇ࣮ࢱࣥ࢖ࡢᶆ‽໬ࢆకࠊ࠸Ỉᖹศ

ᴗࢆ㐍ᒎࡿࡏࡉ㥑ືᅉࠋࡿ࠸࡚ࡗ࡞࡜ᶆ‽ࡢᙧᡂ

ᕷሙ⿵ຓࡿࡏࡉపୗࢆ⏝㈝ᘬྲྀࡿ࠸⏝ࢆᕷሙࠊࡣ

ไᗘࡢ 1  ࠋ[1]ࡿ࠶࡛ࡘ
ᶆ‽໬ࡣከᙬࡢ࣮ࣖ࢖ࣞࣉ࡞༠ാࢆᐜ᫆ࡍ࡟

௻ᴗࡓࡋᵓ⠏ࢆ‽ᶆ࡞᭷฼࡟♫⮬ࠊࡃ࡞࡛ࡅࡔࡿ

ࢆタᐃࡢ‽ᶆࠋࡿ࠶ࡀ࡜ࡇࡍࡽࡓࡶࢆ₶༨฼⊃࡟

ᕷሙ➇தࡓࡏ௵࡟ de facto㸦ࢺࢡ࢓ࣇࢹ㸧ᶆ‽ࠊࡣ

ᶆ‽໬࡟ᡂຌࡓࡋ௻ᴗ࡟㐣ᗘ࡞⊂༨ຊࢆ୚ࠋࡿ࠼

ᅾ⌧ࠊࡾ࡞࡟࠺ࡼࡿࢀࡉ㆙ᡄ࡟఍ⓗ♫ࠊࡵࡓࡢࡑ

ࡣ࡛ de facto ᶆ‽࡝ࢇ࡜࡯ࡣぢࠋ[2]ࡓࡗ࡞ࡃ࡞ࢀࡽ 
୍᪉ࢫࢧࣥࢭࣥࢥࠊ㸦ᡈ࣒࣮࢛ࣛࣇࡣ࠸㸧ᶆ‽

ࡉᵓ⠏࡚ࡗࡼ࡟㆟ྜࡢ௻ᴗ㛫ࡿࡍཧຍ࡟‽ᶆࠊࡣ

ᕷሙࠊࡣ‽ᶆࢫࢧࣥࢭࣥࢥࠋࡿ࠶ࡀᚩ≉࡟Ⅼࡿࢀ

ᶆࠋ[3]ࡿࡍ㐍ಁࢆᬑཬࡢつ᱁࡚ࡋ㐍ಁࢆࢫࢭࣟࣉ

‽໬ࡣ࡚࠸࠾࡟ࢫࢭࣟࣉᶆ‽ྜࡢព࡟せࡿࡍ᫬

㛫࡜ᶆ‽ࡢရ㉁ࠊࡵࡓࡿ࠶࡛ࣇ࢜ࢻ࣮ࣞࢺࡣᶆ‽

ᙧᡂ࡟࡛ࡲ㛗᫬㛫ࢆせࡿࡍሙྜࠊࡣ࡟ཧຍ⪅ࡣᑡ

࡞➃ᴟࡢ࡬ᐃ௻ᴗ≉ࠋ[4]ࡿࢀࡽ㝈࡟ඃⰋ௻ᴗࡢᩘ

⊂༨ࢆᢚไࢫࢧࣥࢭࣥࢥࡓࡋᶆ‽࡛ࠊࡣᶆ‽ᡤ᭷

௻ᴗ࡟஦ᴗࡢ฼┈ࢆ㐣ᗘ࡟཰ዣ࡞ࡀ࡜ࡇࡿࢀࡉ

ࢫ࣭ࢿࢪࣅࠊࡳ㐍ࡀ㐃ᦠࡢ࡜⪅஦ᴗ࡞ከᙬࠊࡵࡓ࠸

 ࠋࡿࢀࡽ࠼⪄࡜ࡢࡶࡿࢀࡉᙧᡂࡀ࣒ࢸࢫࢩࢥ࢚
ᮏㄽࠊࡣᶆ‽໬ಁࢆ㐍ࢆࢺࣥ࣋࢖ࡢᩘ「ࡿࡍ≉

ᐃࡢࡽࢀࡑࠊࡋຠᯝ᳨ࢆウࠋࡿࡍ 
 

2 ஦౛࡜⫼ᬒ 

 

ᮏㄽ࡛ࠊࡣᶆ‽ᙧᡂࡢዌຌࡓࡋ஦౛ࡋ࡜ࡘ୍ࡢ

㠀᥋ゐᆺࠊ࡚ IC ࡿ࠶࡛⾡ᇶᖿᢏࡢࢻ࣮࢝ NFC 
(Near Field Communication)ᢏ⾡ࠋ[5]ࡿࡆୖࡾྲྀࢆ 

NFC ᢏ⾡13ࠊࡣ㸬56MHz ࠊࡿࡍ⏝฼ࢆ࿘Ἴᩘࡢ

㏻ಙ㊥㞳 10cm ௨ୗࡢ㏆㊥㞳↓⥺㏻ಙᢏ⾡ࢆᣦࠋࡍ

㠀᥋ゐ IC ࢆᶵჾ㛫┦஫㏻ಙࡧࡼ࠾㏻ಙࡢࢻ࣮࢝

ືࠖࡍࡊ࠿ࠕࠊከᵝᛶࡿࡍ࡜⬟ྍ స࡛㧗㏿ࡢࢱ࣮ࢹ

㏦ཷಙ࡞⬟ྍࡀ฼౽ᛶࠊ࠼ࡺᵝ࡞ࠎᶵჾ࡟ᑟධࡉ

 ࠋࡿ࠸࡚ࢀ
Ṕྐⓗࠊࡣ࡟㏻ಙᢏ⾡ࡢᅜ㝿ᶆ‽つ᱁ ISO/IEC 

18092 (NFCIP-1)ࡢ⟇ᐃࢆᶵࠊ࡟NXP ࢡࢲࣥࢥ࣑ࢭ

ࢬ࣮ࢱࢡࢲࣥࢥ࣑ࢭࢫࣉࢵࣜ࢕ࣇ㸦ᪧ♫ࢬ࣮ࢱ

♫㸧࢔࢟ࣀࠊ♫ཬࡿࡼ࡟♫࣮ࢽࢯࡧᴗ⏺ᶆ‽ᅋయ

㸦NFC Forum㸧ࡀⓎ㊊ࠋࡓࡋNFC Forum ࠊࡣ࡛

NFCIP-1 㠀᥋ゐࡢ᪤Ꮡ࡜ IC ࢆ஫᥮ᛶࡢ࡜ࢻ࣮࢝

㔜ど࡚ࡋᐇ⿦௙ᵝࢆ⟇ᐃࠊ࠿࡯ࡿࡍNFC Forum ௙

ᵝ࡛ᐃ⩏ࡿ࠸࡚ࢀࡉ NFC ࢢࣟࣉㄆᐃࡢࢫ࢖ࣂࢹ

NFCࠊ࡚ࡌ㏻ࢆ࡜ࡇࡿࡍⓎ㊊ࢆ࣒ࣛ ᥎㐍ࢆᬑཬࡢ

 ࠋࡿ࠸࡚ࡁ࡚ࡋ
ᢏ⾡ᶆ‽3ࠊࡣ ࡜㏻ಙ᪉ᘧࡢࡘ 3 ࡛ࢻ࣮ࣔࡢࡘ

ᵓᡂ3ࠋࡿࢀࡉ 㠀᥋ゐࠊࡣ࡜㏻ಙ᪉ᘧࡢࡘ IC ࣮࢝

ᅜ㝿ᶆ‽つ᱁ࡢࢻ ISO/IEC 14443 ㏻ࡿࢀࡉつᐃ࡟

ಙᢏ⾡ NFC-A ཬࡧ NFC-Bࠊཬࡧ JIS X 6319-4 ࡟

ᇶ࡙ࡃ㏻ಙᢏ⾡࡛ࡿ࠶ NFC-F 㛫ࡢࡽࢀࡇࠊࡾ࠶࡛

࡚ࡗ⾜ࢆ௙ᵝ㛤Ⓨࡿ࠺ࢀࡉ⌧ᐇࢆỈᖹ஫᥮ᛶࡢ

3ࠋࡿ࠸ 㠀᥋ゐࡢᚑ᮶ࠊࡣ࡜ࢻ࣮ࣔࡢࡘ IC ࢻ࣮࢝

ࡿࡍᦠᖏ㟁ヰ➼࡛௦᭰ࢆ Card Emulation ࠊࢻ࣮ࣔ

NFC ࡢࡵࡓࡿྲྀࡳㄞࢆࢢࢱ Reader/writer ࠊࢻ࣮ࣔ

NFC ᥋஺┤ࢆ➼ࢫࣞࢻ࢔ኈ࡛࣓࣮ࣝྠࢫ࢖ࣂࢹ

᥮ࡢࡵࡓࡿࡍ Peer-to-Peer ㉁ⓗᡈࠊࡾ࠶࡛ࢻ࣮ࣔ

 ࠋࡿ࠸࡚ࡋᙧᡂࢆ‽஫᥮ᛶᶆࡣ࠸
NFC ࡢ᰿ᖿࡢᢏ⾡௙ᵝࡽࢀࡇࠊࡣ 3 ㏻ಙࡢࡘ

᪉ᘧ࡜ 3 ࡍ⌮ฎࢆࡏࢃྜࡳ⤌࡞㐺ษࡢࢻ࣮ࣔࡢࡘ

ƫࠖࢳࢵ࢖ࢫࢻ࣮ࣔࠕࡿ NFC Forumࠋࡿ࠶࡛⬟ ࠊࡣ

↓⥺㏻ಙᢏ⾡ࣇࢪ࣮ࢭࢵ࣓ࠊࢻ࣐ࣥࢥࡸࢻ࣮ࣔࠊ

࢔ࠊࡾࡼ࡟໬࣮ࣝࣗࢪᶆ‽໬࣭ࣔࡢ➼ࢺࢵ࣐࣮࢛

2C02.pdf
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ࡿ࠼୚ࢆᗘ⏤⮬ࡢ㑅ᢥ࡟⪅㛤Ⓨࣥࣙࢩ࣮ࢣࣜࣉ

 ࠋࡿ࠸࡚ࡋᣑ኱ࢆཧධᶵ఍ࠊ࡛࡜ࡇ
㠀᥋ゐࡢ♫࣮ࢽࢯࡣ㸧࢙ࠖ࢝ࣜࣇFeliCa㸦ࠕ IC ࢝

ࠊᢏ⾡᪉ᘧ࡛ୖࢻ࣮ ㏙ࣥࣉ࣮࢜ࡢつ᱁࡛ࡿ࠶NFC-
F ࢻ࣮࢝ࠊ࡟ୖࡢ OS FeliCaࠋࡿ࠶᪉ᘧ࡛ࡓ࠼ຍࢆ
ࠊࡾ࠶࡟ᑐᛂ࢕ࢸࣜࣗ࢟ࢭ࠸㧗ࡣ㛗≉ࡢࡘ࡜ࡦࡢ

ࡿ࠶࡛‽ᅜ㝿ᶆࡢ‽ホ౯ᇶ࢕ࢸࣜࣗ࢟ࢭ ISO / 
IEC 15408 EAL4 ࡜ࡦ࠺ࡶࠋࡿ࠸࡚ࡋᚓྲྀ࡟⮬⊃ࢆ

࢟ࡸᦠᖏ㟁ヰࠊࡾ࠶ᑐᛂຊ࡛ࡢ࡬≦ᙧ࡞ࠎᵝࡣࡘ

࡝࡞࣮ࢲ࣮ࣝ࣍ IC ᒎ㛤࡟ࢫ࢖ࣂࢹࡢ௨እࢻ࣮࢝

 ࠋ ࡿ࠸࡚ࡋ
ᅗ 1 ࡽࢀࡇࠊ࡟ NFC ཬࡧ FeliCa ࿘㎶ࡢつ᱁࣭

ᶆ‽ࡢᡓ␎ࡿࡅ࠾࡟ୖ[6]ࢡ࣮࣒࣮࣡ࣞࣇᒎ㛤ᅗ

 ࠋࡍ♧ࢆ
 
3. ᪉ἲ 

 

ᮏㄽ࡛ࠊࡣNFC ᢏ⾡ࡢ♫఍ᐇ⿦ࡢ஦౛ࠊ࡚ࡋ࡜

᪥ᮏᅜෆࡿࡅ࠾࡟㟁Ꮚⓗ࡞ᑠཱྀỴ῭ᡭẁࢆ㑅ᢥ

᪉ᘧ㸦๓ࢻ࢖࣌ࣜࣉࠊࡣ῭ᑠཱྀỴ࡞㟁Ꮚⓗࠋࡓࡋ

ᡶ᪉ᘧ㸧ࡢ㟁ᏊⓗᑠཱྀỴ῭ᡭẁࢆᣦ࣌ࣜࣉࠋ[7]ࡍ

ࡕ࠺ࡢ᪉ᘧࢻ࢖ NFC (FeliCa) ᢏ⾡࡟ᇶ࡙ࡃ IC ᆺ

ᑠཱྀỴ῭ᡭẁ㸦௨ୗࠕࠊ㟁Ꮚ࣮ࢿ࣐ 㸧ࠋࡿࡍグ␎ࠖ࡜

ࡢⓎ⾜ඖࡀ➼♫㕲㐨఍ࠊᑓᴗ⣔㸦Edy㸧ࠊࡣ࡚ࡋ࡜

஺㏻⣔㸦SuicaࠊICOCAࠊPASMOࠊSUGOCAࠊKitaca㸧ࠊ
ᑠ኎ὶ㏻఍♫➼ࡀⓎ⾜ඖࡢὶ㏻⣔㸦nanacoࠊWAON㸧

ࡢ 3 ✀ 8 ࠊࡋణࠋࡓࡋ࡜㇟ㄪᰝᑐࢆ࣮ࢿ࣐㟁Ꮚࡢࡘ

஺㏻⣔ࡣ࡚࠸ࡘ࡟஌㌴ࡸ஌㌴ๆ㉎ධ࡟฼⏝ࢀࡉ

 ࠋ࠸࡞࠸࡚ࡵྵࡣࡢࡶࡓ
ࢿ࣐㟁ᏊࡢỴ῭ືྥࠖෆࠕࡢ⾜᪥ᮏ㖟ࡣࢱ࣮ࢹ

࣮ィᩘ[7]ࠋࡓ࠸⏝ࢆほ ᮇ㛫ࡣ㟁Ꮚࡢ࣮ࢿ࣐⿵㊊

ࡓࢀࡉ㛤ጞࡀ 2007 ᖺ 9 ᭶ࡽ࠿ 2018 ᖺ 6 ᭶ࡢ࡛ࡲ

130 ࣨ᭶㛫࡛ࡢࡇࠋࡿ࠶⤫ィࠊࡣࡽ࠿㟁Ꮚ࣮ࢿ࣐

1ࠊỴ῭㔠㢠ࠊᩘ௳῭Ỵࡢ ⓎࠊỴ῭㔠㢠ࡾࡓ࠶௳

⾜ᯛᩘࠊⓎ⾜ᯛᩘࡍ♧࡟ᦠᖏ㟁ヰᩘࠊ➃ᮎྎᩘࡀ

᭶ḟ࡛ධᡭ࡛ࠋࡿࡁ 
ᶆ‽໬ࡢ᪋⟇ࠊࡣ࡚ࡋ࡜௨ୗࡢ 3 ᑟࢆどⅬࡢࡘ

ධࠋࡓࡋ 
 
y ᆶ┤஫᥮ᛶࡢᣑ኱㸸኱ᡭᑠ኎ᴗ➼ࡿࡼ࡟㟁Ꮚ

 ᑟධࡢ῭Ỵ࣮ࢿ࣐
y Ỉᖹ஫᥮ᛶࡢᣑ኱㸸㟁Ꮚ࣮ࢿ࣐㛫ࡢ┦஫฼⏝

 ❧☜ࡢ
y ㉁ⓗྥୖ㸸ࣔࣝ࢖ࣂᦚ㍕➼ࡢ㑅ᢥ⫥ࡢᣑ኱ࠊ

 ฼౽ᛶྥୖࡢ➼ࢪ࣮ࣕࢳࢺ࣮࢜
 
୍᪉ࠊᶆ‽໬ࠊ࡚ࡋ࡜┈౽ࡢ௨ୗࡢ 5 どⅬࡢࡘ

 ࠋࡓࡋᑟධࢆ
 

y IC  Ⓨ⾜ᯛᩘࡢỴ῭፹యࡢ➼ࢻ࣮࢝
y ࣮ࣜࡢ➼ࢲỴ῭➃ᮎࡢᑟධྎᩘ 

y Ỵ῭௳ᩘ 
y Ỵ῭㔠㢠 
y ྲྀᘬᙜࡾࡓỴ῭㔠㢠 
 
4. ⤖ᯝ 

 
ほᐹࡓࢀࡉ㟁Ꮚࡢ࣮ࢿ࣐୺せࡣࢺࣥ࣋࢖࡞ୗ

グࡢ㏻࡜ࢺࣥ࣋࢖ྛࡽࢀࡇࠋࡓࡗ࠶࡛ࡾᶆ‽໬ࡢ

᪋⟇ࡢ࡜ᑐᛂ௜ࢆࡅᣓᘼࠊࡋࡔࡓࠋࡓࡗ⾜࡟࠺ࡼࡢ

ࡣ࡟ศᯒࠊࡵࡓࡢไ⣙ࡢほ ᮇ㛫ࡢࢱ࣮ࢹ 2007 ᖺ

3 ᭶௨㝆ࠋࡿ࠸࡚ࢀࡽ࠸⏝ࡀࢺࣥ࣋࢖ࡢ 
 

y 2001 ᖺ 11 ᭶ JR ᮾ᪥ᮏࡀ Suica ࡲࠋᑟධࢆ

ࢵࣞ࣡ࢺࢵࣅࡢࣉ࣮ࣝࢢ࣮ࢽࢯ࡟᫬ᮇྠࠊࡓ

ࡀࢺ Edy  㛤ጞࢆࢫࣅ࣮ࢧṇᘧࡢ
y 2004 ᖺ ࡀࢫࢡ࣮࣡ࢺࢵࢿ࢙࢝ࣜࣇタ❧ࠊ

NTT ࣝ࢖ࣂࣔࡾࡼࣔࢥࢻ FeliCa ᦚ㍕ࡢᦠᖏ

㟁ヰࡀⓎ኎㛤ጞ [㉁ⓗྥୖ] 
y 2007 ᖺ 3 ᭶ Suica ࡜ PASMO 㟁Ꮚ࣮ࢧ࣮ࢿ࣐

㛤ጞࢆ⏝஫฼┦ࡢ࡜ࢫࣅ  [Ỉᖹ஫᥮ᛶࡢᣑ

኱] 
y 2008 ᖺ 3 ᭶ Suica ࡜ ICOCA 㛤ࡀ⏝஫฼┦ࡢ

ጞ[Ỉᖹ஫᥮ᛶࡢᣑ኱] 
y 2010 ᖺ 3 ᭶ Suica ࡜ TOICA ཬࡧ SUGOCA࣭

nimoca࣭ࡢ࡜ࢇࡅ࠿ࡸࡣ㟁Ꮚࡢ࣮ࢿ࣐┦஫฼

 [ᣑ኱ࡢỈᖹ஫᥮ᛶ] 㛤ጞࢆ⏝
y 2011 ᖺ 3 ᭶ Suica ࢆ JR ᮾ᪥ᮏ࢔࢚ࣜෆࢭࡢ

ࡢ඲ᗑ࡛ᑟධ [ᆶ┤஫᥮ᛶ␎ࣥࣈࣞ࢖-ࣥࣈ

ᣑ኱] 
y 2016 ᖺ 9 ᭶ Apple ࣝ࢖ࣂࣔࡾࡼ FeliCa ᦚ㍕

ࡢ iPhone7 �Ⓨ኎㛤ጞࡀ [㉁ⓗྥୖ] 
 
Ỵ῭ືྥࢆほᐹࡢ⤖ᯝࠊⓎ⾜ᯛᩘࠊᑟධྎᩘࠊ

Ỵ῭௳ᩘཬࡧỴ῭㔠㢠ࡶࢀࡎ࠸ࡣ༢ㄪቑຍࢆ♧

Ỵ῭㔠ࡾࡓ࠶ᘬྲྀࡧỴ῭௳ᩘཬࠊỴ῭㔠㢠ࠋࡓࡋ

㢠ࡢ᥎⛣ࡣ࡟᭷ព࡞Ꮨ⠇ᛶࡀ☜ㄆࠋࡓࢀࡉỴ῭➃

ᮎࡢᑟධྎᩘࠊࡣ≉ᐃࡢ᫬ᮇ࡟ቑຍ⋡ࡀ᪼ୖࡢぢ

⪄ࢆᏘ⠇ᛶࠊࡣ⛣᥎ࡢỴ῭㔠㢠ࡾᘬ㎶ྲྀࠋࡓࢀࡽ

៖2014ࠊࡶ࡚ࡋ ᖺ࡚ࡌ⥲ࡣ࡛ࡲቑຍࠊࡀࡓ࠸࡚ࡋ

௨㝆୍ࡣᐃࠊ࠿ᡈࡣ࠸ᚤῶࡢഴྥࠋࡓࢀࡽࡳࡀ 
୺せࡢࢫࣛࣉࡢࢺࣥ࣋࢖ຠᯝ᳨ࢆドࠊࡃ࡭ࡍᙉ

 ᮎྎᩘ➃࡜ Ⓨ⾜ᯛᩘ (number)ࡿ࠶࡟᏶㛵ಀ⿵࠸
(terminal) ࡚࠸⏝ࢆ᫬⣔ิศᯒࠋࡓࡗ⾜ࢆ୧ኚᩘ

 ࣝࢹᕫᅇᖐࣔ⮬ࣝࢺࢡ࣋ࠊࡵࡓ࠸㧗ࡀ㛵┦ࡢ
(Vector Autoregression: VAR) ࡚ࡗࡼ࡟᥎ᐃࡗ⾜ࢆ

tࠊࡣᡭἲ࡛ࡢࡇࠋࡓ ᮇࡢᚑᒓኚᩘࠊࣛࢆ ᚑࡁ௜ࢢ

ᒓኚᩘ࠺ࡶ࡜ 1 ࠋࡿࡍ᥎ᐃ࡚ࡗࡼ࡟ᚑᒓኚᩘࡢࡘ

4ࠊ࡟ࡽࡉ ⏕Ⓨࢺࣥ࣋࢖ࠊ࡚࠸ࡘ࡟ࢺࣥ࣋࢖ࡢࡘ

๓ࢆ ࢆⓎ⏕ᚋࠊ0 1 ࢹ࡚ࣔࡋ࡜ኚᩘ࣮࣑ࢲࡿࡍ࡜

2008ࠊࡣࢺࣥ࣋࢖ࡓࢀࡉᐃ≉ࠋࡓࡋᢞධ࡟ࣝ ᖺ 3
᭶ࡢỈᖹ஫᥮ᛶࡢᣑ኱ (H1)2010ࠊ ᖺ 3 ᭶ࡢỈᖹ
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஫᥮ᛶࡢᣑ኱ (H2)2011ࠊ ᖺ 3 ᭶ࡢᆶ┤ⓗ஫᥮ᛶ

2016ᖺࠊᣑ኱ (V1)ࡢ 9᭶ࡢ㉁ⓗྥୖ (Q1) ࡛ࠋࡿ࠶ 
Ⓨ⾜ᯛᩘ࡜➃ᮎྎᩘࡀᐃᖖ㐣⛬࡟ᚑࡿ࠸࡚ࡗ

Dickey-Fullerࠊࡃ࡭ࡿࡵ࠿☜ࢆ࠿ ᳨ᐃ࡜ࡓࡗ⾜ࢆ

ࡀ࡜ࡇࡿ࠶࡛⛬༢఩᰿㐣ࡶࢀࡎ࠸ࡣ࡛ᩘ┿ࠊࢁࡇ

␲࡛ࡇࡑࠋࡓࢀࢃ㝵ᕪ࡚ࡗ࡜ࢆᨵ᳨࡚ࡵᐃ࡜ࡓࡋ

㝵ᕪࠊ࡚ࡗࡀࡓࡋࠋࡓࢀࡉᲠ༷ࡀᖐ↓௬ㄝࠊࢁࡇ

ḟࠋࡓࡋุ᩿࡜ࡢࡶ࠸࡞࡛⛬༢఩᰿㐣ࡣ࡚࠸ࡘ࡟

VARࠊ࡟ ࢢࣛࡢᩘ「ࠊࡃ࡭ࡍỴᐃࢆࡉ῝ࡢࢢࣛࡢ

ࠊࢁࡇ࡜ࡓࡋẚ㍑࡚࠸⏝ࢆ‽᝟ሗ㔞ᇶ࡚࠸ࡘ࡟ᩘ

AIC ࡧࡼ࠾ BIC ࡣࢢࣛࡶ࡛‽ᇶࡢࢀࡎ࠸ 1 ࡶ᭱ࡀ

ዲࠊ࡛ࡇࡑࠋࡓࡗ࠿ࡋࡲ௨ୗ(1) ࡢ ᘧ(2) ࡧࡼ࠾ 
ᘧࢆ VAR  ࠋࡓࡋ᥎ᐃ࡚ࡗࡼ࡟
 

16152413

1)-(t21)-(t1

QVHH
terminalnumbernumber
EEEE

EED

����

�� t     (1) 

 

16152413

1)-(t21)-(t1

QVHH
numberterminalterminal
EEEE

EED

����

�� t     (2) 

 
Granger ᳨ᐃࠊࢁࡇ࡜ࡓࡗ⾜ࢆ཮᪉ྥࡢᅉᯝ㛵

ಀࡀぢฟࡾࡼࠋࡓࢀࡉ㔜せࠊ࡟࡜ࡇ࡞ᶆ‽໬ࢆ᥎

ࡿࡵ㐍ࡋ 4 ࡣ୰࡛ࡢࢺࣥ࣋࢖ࡢࡘ 2 ࢺࣥ࣋࢖ࡢࡘ

⾲㸦ࡓࡗ࠶᭷ព࡛ࡀ 1㸧ࠋⓎ⾜ᯛᩘࡣ࡚࠸ࡘ࡟ 2011
ᖺ 3 ᭶ࡢᆶ┤ⓗ஫᥮ᛶࡢᣑ኱ (V1) ࡀṇࡢຠᯝࢆ

ᣢࡓ࠸࡚ࡗ (ȕ
^

=51.40, z=2.65, p<0.01)ࠋ➃ᮎྎᩘ࡟

ࡣ࡚࠸ࡘ 2016ᖺ 9᭶ࡢ㉁ⓗྥୖ (Q1) ࡶṇࡢຠᯝ

ȕ) ࡓࡋ♧ࢆ
^

=0.92, z=2.97, p<0.00) ࣋࢖ࡢࢀࡎ࠸ࠋ

࠿࡜ࡇࡿ࠸࡚ࢀࡉᢞධ࡚ࡋ࡜࣮࣑ࢲ∦ษࡶࢺࣥ

ᗏࢆࣥ࢖ࣛࢫ࣮࣋ࡢᬑཬࡣࢺࣥ࣋࢖ࡢࡽࢀࡇࠊࡽ

 ࠋࡓࢀࡉぢฟࡀ࡜ࡇࡓ࠸࡚ࡋࡆୖ
 
5. ⪃ᐹ 

 

� � ᢏ⾡࡜ไᗘࡢඹ㐍໬[8]ࠊ࡚࠸࠾࡟ᢏ⾡ᶆ‽໬ࡢ

ព⩏࡜ຠ⏝ࡣከࡢࡃ஦౛࡚࠸࠾࡟ㄽ࠸࡚ࢀࡽࡌ

ࢪࣅ࡜ᢏ⾡࣭ᶆ‽ᙧᡂ[9]࡞ᡓ␎ⓗࠊࡣᮏㄽ࡛ࠋࡿ

ࢫ࣭ࢿ 㛤Ⓨ࣭ࡢ⾡ᢏࠊࡽ࠿どᗙࡢᙧᡂ࣒ࢸࢫࢩࢥ࢚

ᥦၐࡽ࠿ᬑཬࢆࢫࢭࣟࣉࡿ⮳࡟⠊ᅖࠊࡋ࡜ᶆ‽໬

 ࠋࡓࡳヨࢆ࡜ࡇࡿࡍウ᳨࡟ᐇドⓗࢆຠᯝࡢ
௒ᅇほᐹࠊࡓࢀࡉ㟁Ꮚ୍ࡢ࣮ࢿ࣐㈏ࡓࡋᬑཬഴ

�NFC (FeliCa)ࠊࡣྥ ຍ࡟தඃ఩ᛶ➇࡞ᢏ⾡ⓗࡢ

ᘬ≌ࡀ⏝᥇ࡿࡼ࡟Ⓨ⾜ඖࡢὶ㏻⣔ࡧ஺㏻⣔ཬࠊ࠼

ࡀᣑ኱ࡢỴ῭➃ᮎ࡜Ỵ῭፹యࠊ࡛࠼࠺ࡢࡑࠋࡓࡋ

┦஌ຠᯝࢡ࣮࣡ࢺࢵࢿࠊࡳ⏕ࢆእ㒊ᛶࢆⓎ᥹ࡓࡋ

 ࠋࡿࢀࡽ࠼⪄࡜
Ⓨ⾜ᯛᩘࡢ㠀㐃⥆ⓗ࡞ᬑཬᣑ኱ࠊࡣ࡟኱ᡭࣥࢥ

⏝᥇ࡢ࡚ࡋ࡜Ỵ῭ᡭẁࡿࡅ࠾࡟࢔ࢺࢫࢫࢿࢪࣅ

ࡢࡇࠋࡓ࠸࡚ࡋᐤ୚ࡀᣑ኱ࡢᆶ┤஫᥮ᛶࡓࡗ࠸࡜

ࡢ࣮ࢿ࣐㟁Ꮚࠊࡀᣑ኱ࡢ฼⏝ᶵ఍ࡢ῭Ỵࠊࡣ࡜ࡇ

ᡤ᭷ពྥࢆஹ㐍ࢆ࡜ࡇࡿࡍ♧၀ࠋࡿ࠸࡚ࡋ 
Ỵ῭➃ᮎࡢ㠀㐃⥆ⓗ࡞ᬑཬᣑ኱ࠊࡣ࡟㧗࢔࢙ࢩ

࠸࡜⏝᥇ࡢ࡚ࡋ࡜Ỵ῭ᡭẁࡿࡅ࠾࡟ᦠᖏ➃ᮎࡢ

ࡇࡢࡇࠋࡓࢀࡽࡵㄆࡀᐤ୚࡞᭷ពࡢ㉁ⓗྥୖࡓࡗ

ࡢ⪅஦ᴗࠊࡀᣑᙇࡢỴ῭ᡭẁࡢ➼ࢫ࢖ࣂࢹࠊࡣ࡜

Ỵ῭➃ᮎࡢᑟධពྥࢆஹ㐍ࢆ࡜ࡇࡿࡍ♧၀࡚ࡋ

 ࠋࡿ࠸
୍᪉ࠊ௚ࡢ㟁Ꮚࡢ࡜✀࣮ࢿ࣐┦஫฼⏝ࡢ㛤ጞ࡜

ᬑ࡞⥆㠀㐃ࠊࡣ࡚࠸ࡘ࡟ᣑ኱ࡢỈᖹ஫᥮ᛶࡓࡗ࠸

ཬࡢ࡬㛵୚ࡣㄆࠋࡓࡗ࠿࡞ࢀࡽࡵศᯒୖࡢ㝈⏺ࡶ

⪃៖ࠊࡀ࠺ࢁ࠶࡛ࡁ࡭ࡿࢀࡉ┦஫฼⏝ࡢ㛤ጞẁ㝵

ࡀỴ῭➃ᮎࡢࡑ࡜࣮ࢿ࣐㟁Ꮚࡢࠎྛࡣ࡚࠸࠾࡟

ᑟධ῭ࠊࡽ࠿࡜ࡇࡿ࠶࡛ࡳጇᙜ࡞⤖ᯝࠋࡿ࠼࠸࡜ 
ᮏㄽࡢ㝈⏺ࠊ࡚ࡋ࡜ᮏほ ᮇ㛫௨๓ࠊࢺࣥ࣋࢖ࡢ

ࡽ࠿‽ᶆࢫࢧࣥࢭࣥࢥࡅࢃࡾ࡜ de jure ᶆ‽ࡢᵓ

⠏ࡢ㐣⛬ࡢࡇࠊ࡜᫬ᮇࡿࡅ࠾࡟㟁Ꮚྲྀ࣮ࢿ࣐ᘬࡢ

⤒᫬ⓗഴྥࡢࢱ࣮ࢹࠊࡣไ⣙ࡽ࠿ᮍ᳨ウࡗࡲ␃࡟

 ࠋ࠸ࡓࡋ࡜ウㄢ㢟᳨ࡢ௒ᚋࠋࡓ
 

ཧ⪃ᩥ⊩࣭㈨ᩱ➼㸦ᢤ⢋㸧 
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ᅗ 㻝㻚㻌ᶆ‽໬䛾ᡓ␎䝣䝺䞊䝮䝽䞊䜽䛻䜘䜛ᑐ㇟ᢏ⾡⩌䛾ᩚ⌮䠄㠀᥋ゐᆺ㏻ಙ䠅㻌
 De factoᶆ‽ 䝁䞁䝉䞁䝃䝇ᶆ‽ De jureᶆ‽ 
㉁ⓗᶆ‽ y FeliCa䝰䝆䝳䞊䝹 

㻙 IC䝏䝑䝥 
㻙 䜰䞁䝔䝘 

y Mode Switch 
y RF Layer NFC-A, NFC-B, NFC-F 
y Card Emulsion Mode 
㻙 NFC Forum Digital Protocol 

y ISO/IEC 18092 (NFCIP-1) 
y ISO/IEC 14443 
y ISO/IEC 15408 EAL4 
y JIS-X 6319-4 

஫᥮ᛶᶆ‽ 
䠄ᆶ┤䠅 

y FeliCa䜹䞊䝗 OS y Reader/Writer Mode 
㻙 NFC Data Exchange Format 

(NDEF) 
㻙 NFC Forum Tag1 
㻙 Record Type Definition (RTD) 

y ISO/IEC 18092 (NFCIP-1) 
y ISO/IEC 14443 
y JIS-X 6319-4 

஫᥮ᛶᶆ‽ 
䠄Ỉᖹ䠅 

y FeliCa䜹䞊䝗 OS y Peer-to-Peer Mode 
㻙 NFC Forum Protocol Bindings 
㻙 Logical Link Control Protocol 

(LLCP) 

y ISO/IEC 18092 (NFCIP-1) 
y ISO/IEC 14443 
y JIS-X 6319-4 

1 TOPAZ, MIFARE UL, FeliCa, ISO/IEC 14443-4 DWSFire 
ฟ඾: [5]䜢䜒䛸䛻➹⪅ᨵゞ䚹 
 
⾲ 1. ศᯒ⤖ᯝ 

ᚑᒓኚᩘ ⊂❧ኚᩘ ᶆ‽ㄗᕪ p್ ᚑᒓኚᩘ ⊂❧ኚᩘ ᶆ‽ㄗᕪ p್

Ⓨ⾜ᯛᩘ

(numbert)
Ⓨ⾜ᯛᩘ(t-1) 0.292 *** 0.082 0.000

➃ᮎᩘ

(terminalt)
Ⓨ⾜ᯛᩘ(t-1) 0.004 ** 0.002 0.014

➃ᮎᩘ(t-1) 10.405 ** 4.171 0.013 ➃ᮎᩘ(t-1) -0.014 0.086 0.867

2008ᖺỈᖹ஫᥮ᛶᣑ
኱䝎䝭䞊: H1

-17.471 32.022 0.585
2008ᖺỈᖹ஫᥮ᛶᣑ
኱䝎䝭䞊: H1

0.980 0.658 0.136

2010ᖺỈᖹ஫᥮ᛶᣑ
኱䝎䝭䞊: H2

-20.796 21.218 0.327
2010ᖺỈᖹ஫᥮ᛶᣑ
኱䝎䝭䞊: H2

0.440 0.436 0.313

2011ᖺᆶ┤஫᥮ᛶᣑ
኱䝎䝭䞊: V1

51.404 *** 19.422 0.008
2011ᖺᆶ┤஫᥮ᛶᣑ
኱䝎䝭䞊: V1

-0.401 0.399 0.314

2016ᖺ㉁ⓗྥୖ䝎
䝭䞊: Q1

0.064 15.069 0.997
2016ᖺ㉁ⓗྥୖ䝎
䝭䞊: Q1

0.920 *** 0.309 0.003

ᐃᩘ㡯 149.675 *** 34.932 0.000 ᐃᩘ㡯 -0.411 0.717 0.567

ὀ䠖***: 1%Ỉ‽䛷᭷ព䚸**: 5%Ỉ‽䛷᭷ព䚸*: 10%Ỉ‽䛷᭷ព

ಀᩘ ಀᩘ

 




