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せ ⣙

COVID-19 㸦᪂ᆺࢫࣝ࢖࢘ࢼࣟࢥ㸧ࡢࢡࢵ࣑ࢹࣥࣃⓎ⏕2020ࠊࡣ ᖺ 1 ᭶ᮎ㡭࡟୰

ᅜ࡛㢧ᅾ໬2020ࠊࡋ ᖺ 2 ᭶ᮎ࢔ࣜࢱ࢖࡟໭㒊࡛ࡶ☜ㄆࣃࢵ࣮ࣟࣚࡽ࠿ࡇࡑࠊࢀࡉ

ㅖᅜࡢ࣓࢝ࣜ࢔ࠊ࢔ࢪ࢔ࡸᅜ࡟ࠎᛴ㏿࡟ᗈ⃭ࡀࢡࢵ࣑ࢹࣥࣃࠋࡓࡗࡀ໬ࠊࢀࡘ࡟ࡿࡍ

ୡ⏺ࡢ㔠⼥ᕷሙࡣᭀⴠࠋࡓࡋ౛ࠊࡤ࠼ᰴ౯ࡣୗⴠࠊࡋᅜമࡢ฼ᅇࠋࡓࡋ᪼ୖࡣࡾ

ࡋᛴୖ᪼ࡀ㸧࣒࢔࣑ࣞࣉ㸦ࢻࢵࣞࣉࢫࡢ㸦CDS㸧ࣉࢵ࣡ࢫ࣭ࢺ࢛ࣝࣇࢹ࣭ࢺࢵࢪࣞࢡ

࡛ࡵࡓࡓࡋᠱᛕࢆ࡜ࡇࡿࡍᝏ໬ࡀࢡࢫࣜ⏝ಙࡢᅜᅜമྛࡀ⪅ཧຍࡢ㔠⼥ᕷሙࠊࡣࡢࡓ

ࡿ࠶ ࡀᅜࡢࡃከࠋ1 COVID-19 ࡚ࡗࡼ࡟ࢡࢵ࣑ࢹࣥࣃᘬࡁ㉳ࡓࢀࡉࡇ೵ࢆ῭⤒ࡓࡋ⁫

ᨭ᥼ࡾࡼࠊ࡟ࡵࡓࡿࡍከࡢࡃᅜമࢆⓎ⾜ࢆ࡜ࡇࡿࡍỴᐃࡀ࡜ࡇࡓࡋ୺࡞せᅉ࡛ࠋࡿ࠶

Tokic (2020) ࠊࡣCOVID-19 ࣝࣂ࣮ࣟࢢ⬺ࡣࢡࢵ࣑ࢹࣥࣃ໬ࣝࢻ⬺࡜໬ࡢഴྥࢆຍ

ㄽ⤖࡜࠸㧗ࡀᛶ⬟ྍࡍฟࡳ⏕ࢆᶵ఍ࡿࡍᵓ⠏ࢆ໬ࣝࣂ࣮ࣟࢢ࡞⬟ྍ⥆ᣢࡾࡼࠊࡏࡉ㏿

௜ࠋࡿ࠸࡚ࡅCOVID-19 ࡟ࢡࢵ࣑ࢹࣥࣃకࠊ࠸㔠⼥ᕷሙ࡟ᵓ㐀ⓗ࡞ኚ໬ࡓ࠸࡚ࡌ⏕ࡀ

ࠋࡿࢀࡉ᝿ᐃࡀ࡜ࡇ

ᮏ✏࡛ࠊࡣCDS ᕷሙࢆศᯒࠊࢶ࢖ࢻࠊࡾࡼ࡟࡜ࡇࡿࡍ᪥ᮏࠊⱥᅜࠊ⡿ᅜ4 ࡢ ࡢࡘ

୺せᅜࡿࡅ࠾࡟ಙ⏝ࣜࡢࢡࢫ㐃ືᛶ࡜ఏ᧛࡟↔Ⅼࢆᙜ࡚࡚ࡣ✲◊ࡢࡇࠋࡿ࠸ COVID-

19 2  ࢆᶆᮏᮇ㛫ࠊ᫬ᮇ࡛ࡓࡋ⏕Ⓨ࡟ୡ⏺ⓗࡀࢡࢵ࣑ࢹࣥࣃ ⾜ࢆẚ㍑ศᯒ࡚ࡅศ࡟ࡘ

ࢁࡇ࡜ࡢ࡛ࡲࢀࡇࠋ࠺ COVID-19 ࡢ⡿ᅜࠊⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻࡿࡅ࠾࡟ࢡࢵ࣑ࢹࣥࣃ

CDS ᕷሙ㛫ࡢ㐃ືᛶ࡜ఏ᧛ࢆศᯒࡓࡋඛ⾜◊✲ࠊࡵࡓ࠸࡞ࡣᮏ◊✲ࡣ⊂⮬ᛶࡀᙉࠋ࠸

ศᯒࡣ࡟᪥ḟࡢࢫ࣮࣋ CDS ࢻࢵࣞࣉࢫ (ࠊࢶ࢖ࢻ᪥ᮏࠊⱥᅜࡧࡼ࠾ࠊ⡿ᅜ) ࢆಙ

≀ᖺ 5ࠋࡿࡍ⏝฼࡚ࡋ࡜ᣦᶆࢡࢫࣜ⏝ CDS ࡣ௚ࡢ‶ᮇࡢCDS࡜ẚ㍑࡚ࡋὶືᛶࡀ㧗

ࡣᮇ‶ࠊࡵࡓ࠸ 5 ᖺ≀ࡣࢱ࣮ࢹࠋࡿ࠸⏝ࢆ Datastream ࡚ࡗࡼ࡟ᥦ౪࡛ࡢࡶࡓࢀࡉ

2 ࡢᚋ࡜๓ࡿࡍᣑ኱࡛࢔ࣜࢱ࢖໭ࡀࢡࢵ࣑ࢹࣥࣃࠊࡣᮇ㛫඲యࣝࣉࣥࢧࠋࡿ࠶ 㒊ࡢࡘ

ศ࡟ศࠋࡿࢀࡽࡅ➨ 1 ᮇ㛫 (ᶆᮏ A) ࡣ 2018 ᖺ 3 ᭶ 23 ᪥ࡽ࠿ 2020 ᖺ 2 ᭶

21 ᪥ࠋࡿ࠶࡛࡛ࡲ➨ 2 ᮇ㛫 (ᶆᮏ B) ࡣ 2020 ᖺ 2 ᭶ 24 ᪥ࡽ࠿ 2022 ᖺ 1 ᭶

24 ᪥ࡢࢱ࣮ࢹࠋࡿ࠶࡛࡛ࡲ᥎⛣ࢆᅗ 1 ࠋࡓࡋ♧࡟

1 CDS ࠋࡿࢀࡉ⌧⾲࡜ࢻࢵࣞࣉࢫࡣᕷሙ࡛ࠊࡣ࡚ࡋ㛵࡟࣒࢔࣑ࣞࣉࡢ
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࡟ึ᭱ Augmented Dickey-Fuller (ADF) ᳨ᐃ࡜ Kwiatowski-Phillips-Schmidt-

Shin (KPSS) ᳨ᐃࢆ฼⏝ࠋࡿࡍཎࠊ࡚ࡋࢡࢵ࢙ࢳࢆࢱ࣮ࢹ༢఩᰿࡝࠿ࡿ࠸࡚ࢀࡲྵࡀ

I(1)㐣ࠊ࡭ㄪࢆ࠿࠺࡝࠿༢఩᰿࡚ࡋศᯒࢆࢱ࣮ࢹࡢḟᕪศ୍ࠊ࡚࠸⥆ࠋࡿࡍド᳨ࢆ࠿࠺

㠀ᐃᖖࡀࢱ࣮ࢹ࡟ḟࠋࡿࡍㄆ☜ࢆ࡜ࡇࡿ࠶࡛⛬ I (1) ኚᩘ࡛ࢆ࡜ࡇࡿ࠶☜ㄆࠊ࡛ୖࡓࡋ

Johansen(1988) ࠊⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻ) ࢻࢵࣞࣉࢫ CDSࠊ࠸⾜ࢆඹ࿴ศ᳨ᐃࡿࡼ࡟

࡟ᚋ᭱ࠋࡿࡍド᳨ࢆ㐃ືᛶࡢ⡿ᅜ)㛫ࡧࡼ࠾ Toda/Yamamoto㸦1996㸧ࡢ Grager ᅉᯝᛶ

᳨ᐃࠊ࠸⾜ࢆCDS ࢻࢵࣞࣉࢫ (ࠊࢶ࢖ࢻ᪥ᮏࠊⱥᅜࡧࡼ࠾ࠊ⡿ᅜ)㛫ࡢ┦஫స⏝ࢆศ

ᯒࠋࡿࡍ

ࡢ⡿ᅜ࡛ࡧࡼ࠾ࠊⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻ CDS ࠊࡣࢻࢵࣞࣉࢫCOVID -19 ࢹࣥࣃࡢ

ᚋࢡࢵ࣑ࢹࣥࣃࠊࡋ࠿ࡋࠋࡓࡗ࠿࡞ᑡࡣᅉᯝᛶࡢ஫┦ࠊࡀࡓࡋඹኚືࡣ࡟๓ࡢࢡࢵ࣑

CDSࠊ࡚࠸࠾࡟ ࡿ࡭ẚ࡟๓ࢡࢵ࣑ࢹࣥࣃࠊࡀࡓࡗ࠿࡞ࡣ࡜ࡇࡿࡍඹኚືࡣࢻࢵࣞࣉࢫ

ࠋࡓࢀࡉぢฟࡃከࡀᅉᯝᛶࡢ஫┦ࠊ࡜

ࡓ࠸࡚ࡋẚ㍑ⓗᏳᐃࡣ๓ࢡࢵ࣑ࢹࣥࣃࠊࡣࢡࢫࣜ⏝ಙࡢ⡿ᅜࠊⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻ

COVID-19ࠊ᪉୍ࠋࡓࡋ⛣᥎࡚ࡋ㐃ືࠊࡵࡓ ㈈ᨻࡢ࡚ࡋ࡜⟇ᬒẼᑐࠊᚋࢡࢵ࣑ࢹࣥࣃ

ᨭฟࣞࡣࣝ࣋ᅜࠊࡵࡓࡓࡗ࡞␗࡚ࡗࡼ࡟CDS ࠋࡓࡗ࠿࡞ࡋ⛣᥎࡚ࡋ㐃ືࡣࢻࢵࣞࣉࢫ

CDS ᕷሙྛࡣᅜࡢಙ⏝ࣜ࡟ࢡࢫᑐࡾࡼ࡚ࡋᩄឤࡢࡑࠊࡾ࡞࡟⤖ᯝ4ࠊ ࣜ⏝ᅜ㛫࡛ಙ࠿

bp ᶆᮏ㻭 ᶆᮏ㻮

図 1 CDSスプレッドの推⛣

ὀ㸸ᶆᮏ$�01ࡣ�ᖺ�᭶��᪥�0�0ࡽ࠿ᖺ�᭶�1᪥ࠋ

�ᶆᮏ%�0�0ࡣᖺ�᭶��᪥�0ࡽ࠿��ᖺ㸯᭶��᪥ࠋ

ࠋDWDVWUHDP'ࡣࢫ࣮ࢯࢱ࣮ࢹࠉ
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ࠋࡿࢀࡽ࠼⪄࡜ࡓࡋ⛣᥎࡚ࡋ❧⊃ࡀࢡࢫ

ఀ⸨㸦2000㸧ࡢ⤖ᯝࠊࡣᮏㄽᩥࡢ⤖ᯝఀࠋࡿ࡞␗ࡣ࡜⸨ ᅪ࣮ࣟࣘࡣ (2020) ) ᅜ࢝ 5

ࡢ (ࣥ࢖࣌ࢫࠊࣝ࢞ࢺ࣏ࣝࠊ࢔ࣜࢱ࢖ࠊࢫࣥࣛࣇࠊࢶ࢖ࢻ CDS ࠊࡣࢻࢵࣞࣉࢫ

COVID-19 ࢡࢵ࣑ࢹࣥࣃ༴ᶵ௨๓ࡣ࡟㐃ືࠋࡓࡗ࠿࡞࠸࡚ࡋCDSࡣࢻࢵࣞࣉࢫಶู࡟

್௜࣮ࣟࣘࠊࢀࡉࡅᅪ඲యࣥࣜࣈࢯࡢ ࣃࠊࡋ࠿ࡋࠋࡓࡗ࠿࡞࠸࡚ࢀࡲ㎸ࡾ⧊ࡣࢡࢫࣜ

CDSࠊᚋࢡࢵ࣑ࢹࣥ ࡣࢻࢵࣞࣉࢫ 5 ࠋࡓ࠸࡚ࡋᅜ࡛㐃ື࠿

ࠊCOVID-19 :ࢻ࣮࣮࣡࢟ ඹ࿴ศࠊ ಙ⏝ࣜࡢࢡࢫఏ᧛ࠊ CDS㸦࢛ࣝࣇࢹ࣭ࢺࢵࢪࣞࢡ

ࣉࢵ࣡ࢫ࣭ࢺ

－ 5－



COVID-19㸦᪂ᆺࢫࣝ࢖࢘ࢼࣟࢥ㸧༴ᶵࡀ୺せᅜࡢಙ⏝ࣜ࡟ࢡࢫ୚࠼

ド᳨ࡢᙳ㡪ࡓ ۼ

᫂἞኱Ꮫ ၟᏛ㒊 ఀ⸨㝯ᗣ

                                                  
˓ ᮏ✏ࡻࡕ࠺ࡺࡣ㈈ᅋࡽ࠿ᥦ౪ࡓࢀࡉ◊✲ຓᡂࡢᡂᯝ࡛ࠋࡿ࠶グ࡚ࡋㅰ㎡ࢆ㏙ࠋ࠸ࡓ࡭

－ 6－



せ ᪨

ᮏ✏࡛ࠊࡣCOVID-19 ࢡࢵ࣑ࢹࣥࣃ๓ᚋࡢ CDS ࢻࢵࣞࣉࢫ㸦࣒࢔࣑ࣞࣉ㸧ࢆẚ㍑

ศᯒࠊࢶ࢖ࢻࠊࡾࡼ࡟࡜ࡇࡿࡍ᪥ᮏࠊⱥᅜࠊ⡿ᅜࡢ୺せ 㐃ືᛶࡢࢡࢫࣜ⏝ಙࡢᅜ࢝ 4

ᖺ 2020ࠋࡓᙜ࡚ࢆⅬ↔࡟ఏ᧛࡜ 2 ᭶ᮎ࢔ࣜࢱ࢖࡟໭㒊࡛ࡀࢡࢵ࣑ࢹࣥࣃᣑ኱ࡓࡋᚋ

ࡢᅜ࢝ 4ࠊ CDS ࡢ⡿ᅜ࡛ࡧࡼ࠾ࠊⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻࠋࡓࡋᛴ㦐ࡣࢻࢵࣞࣉࢫ CDS 

ᑡࡣᅉᯝᛶࡢ஫┦ࠊࡀࡓࡋඹኚືࡣ࡟๓ࡢࢡࢵ࣑ࢹࣥࣃࡢ COVID -19ࠊࡣࢻࢵࣞࣉࢫ

CDSࠊ࡚࠸࠾࡟ᚋࢡࢵ࣑ࢹࣥࣃࠊࡋ࠿ࡋࠋࡓࡗ࠿࡞ ࡞ࡣ࡜ࡇࡿࡍඹኚືࡣࢻࢵࣞࣉࢫ

ࠋࡓࢀࡉぢฟࡃከࡀᅉᯝᛶࡢ஫┦ࠊ࡜ࡿ࡭ẚ࡟๓ࢡࢵ࣑ࢹࣥࣃࠊࡀࡓࡗ࠿

ࡓ࠸࡚ࡋẚ㍑ⓗᏳᐃࡣ๓ࢡࢵ࣑ࢹࣥࣃࠊࡣࢡࢫࣜ⏝ಙࡢ⡿ᅜࠊⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻ

㈈ᨻࡢ࡚ࡋ࡜⟇ᬒẼᑐࠊᚋࢡࢵ࣑ࢹࣥࣃ COVID-19ࠊ᪉୍ࠋࡓࡋ⛣᥎࡚ࡋ㐃ືࠊࡵࡓ

ᨭฟࣞࡣࣝ࣋ᅜࠊࡵࡓࡓࡗ࡞␗࡚ࡗࡼ࡟CDS ࠋࡓࡗ࠿࡞ࡋ⛣᥎࡚ࡋ㐃ືࡣࢻࢵࣞࣉࢫ

CDS ᕷሙྛࡣᅜࡢಙ⏝ࣜ࡟ࢡࢫᑐࡾࡼ࡚ࡋᩄឤࡢࡑࠊࡾ࡞࡟⤖ᯝ࢝ 4ࠊᅜ㛫࡛ಙ⏝

ࠋࡿࢀࡽ࠼⪄ࡓࡋ⛣᥎࡚ࡋ❧⊃ࡀࢡࢫࣜ

ఀ⸨㸦2000㸧ࡢ⤖ᯝࠊࡣᮏㄽᩥࡢ⤖ᯝఀࠋࡿ࡞␗ࡣ࡜⸨ ᅪ࣮ࣟࣘࡣ (2020) ) ᅜ࢝ 5

ࡢ (ࣥ࢖࣌ࢫࠊࣝ࢞ࢺ࣏ࣝࠊ࢔ࣜࢱ࢖ࠊࢫࣥࣛࣇࠊࢶ࢖ࢻ CDS ࠊࡣࢻࢵࣞࣉࢫ

COVID-19 ࢡࢵ࣑ࢹࣥࣃ༴ᶵ௨๓ࡣ࡟㐃ືࠋࡓࡗ࠿࡞࠸࡚ࡋCDSࡣࢻࢵࣞࣉࢫಶู࡟

್௜࣮ࣟࣘࠊࢀࡉࡅᅪ඲యࣥࣜࣈࢯࡢ ࣃࠊࡋ࠿ࡋࠋࡓࡗ࠿࡞࠸࡚ࢀࡲ㎸ࡾ⧊ࡣࢡࢫࣜ

CDSࠊᚋࢡࢵ࣑ࢹࣥ ࡣࢻࢵࣞࣉࢫ 5 ࠋࡓ࠸࡚ࡋᅜ࡛㐃ື࠿

   

ࠊCOVID-19 :ࢻ࣮࣮࣡࢟ ඹ࿴ศࠊ ಙ⏝ࣜࡢࢡࢫఏ᧛ࠊ CDS㸦࢛ࣝࣇࢹ࣭ࢺࢵࢪࣞࢡ

ࣉࢵ࣡ࢫ࣭ࢺ
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1.はじめに

COVID-19 㸦᪂ᆺࢫࣝ࢖࢘ࢼࣟࢥ㸧ࡢࢡࢵ࣑ࢹࣥࣃⓎ⏕2020ࠊࡣ ᖺ 1 ᭶ᮎ㡭࡟୰

ᅜ࡛㢧ᅾ໬2020ࠊࡋ ᖺ 2 ᭶ᮎ࢔ࣜࢱ࢖࡟໭㒊࡛ࡶ☜ㄆࣃࢵ࣮ࣟࣚࡽ࠿ࡇࡑࠊࢀࡉ

ㅖᅜࡢ࣓࢝ࣜ࢔ࠊ࢔ࢪ࢔ࡸᅜ࡟ࠎᛴ㏿࡟ᗈ⃭ࡀࢡࢵ࣑ࢹࣥࣃࠋࡓࡗࡀ໬ࠊࢀࡘ࡟ࡿࡍ

ୡ⏺ࡢ㔠⼥ᕷሙࡣᭀⴠࠋࡓࡋ౛ࠊࡤ࠼ᰴ౯ࡣୗⴠࠊࡋᅜമࡢ฼ᅇࣞࢡࠋࡓࡋ᪼ୖࡣࡾ

ࡢࡓࡋᛴୖ᪼ࡀ㸧࣒࢔࣑ࣞࣉ㸦ࢻࢵࣞࣉࢫࡢ㸦CDS㸧ࣉࢵ࣡ࢫ࣭ࢺ࢛ࣝࣇࢹ࣭ࢺࢵࢪ

ࡿ࠶࡛ࡵࡓࡓࡋᠱᛕࢆ࡜ࡇࡿࡍᝏ໬ࡀࢡࢫࣜ⏝ಙࡢᅜᅜമྛࡀ⪅ཧຍࡢ㔠⼥ᕷሙࠊࡣ

ࡀᅜࡢࡃከࠋ1 COVID-19 ࡚ࡗࡼ࡟ࢡࢵ࣑ࢹࣥࣃᘬࡁ㉳ࡓࢀࡉࡇ೵ࢆ῭⤒ࡓࡋ⁫ᨭ᥼

ࠋࡿ࠶せᅉ࡛࡞୺ࡀ࡜ࡇࡓࡋỴᐃࢆ࡜ࡇࡿࡍ⾜Ⓨࢆᅜമࡢࡃከࡾࡼࠊ࡟ࡵࡓࡿࡍ

Tokic (2020) ࠊࡣCOVID-19 ࣝࣂ࣮ࣟࢢ⬺ࡣࢡࢵ࣑ࢹࣥࣃ໬ࣝࢻ⬺࡜໬ࡢഴྥࢆຍ

ㄽ⤖࡜࠸㧗ࡀᛶ⬟ྍࡍฟࡳ⏕ࢆᶵ఍ࡿࡍᵓ⠏ࢆ໬ࣝࣂ࣮ࣟࢢ࡞⬟ྍ⥆ᣢࡾࡼࠊࡏࡉ㏿

௜ࠋࡿ࠸࡚ࡅCOVID-19 ࡟ࢡࢵ࣑ࢹࣥࣃకࠊ࠸㔠⼥ᕷሙ࡟ᵓ㐀ⓗ࡞ኚ໬ࡓ࠸࡚ࡌ⏕ࡀ

ⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻࠊࡾࡼ࡟࡜ࡇࡿࡍศᯒࢆCDS ᕷሙࠊࡣ࡛✏ᮏࠋࡿࢀࡉ᝿ᐃࡀ࡜ࡇ

ࡢ⡿ᅜࠊ ࡢࡇࠋࡿ࠸ᙜ࡚࡚ࢆⅬ↔࡟ఏ᧛࡜㐃ືᛶࡢࢡࢫࣜ⏝ಙࡿࡅ࠾࡟୺せᅜࡢࡘ 4

ࡣ✲◊ COVID-19 ࢆᶆᮏᮇ㛫ࠊ᫬ᮇ࡛ࡓࡋ⏕Ⓨ࡟ୡ⏺ⓗࡀࢡࢵ࣑ࢹࣥࣃ ࡅศ࡟ࡘ 2

࡚ẚ㍑ศᯒࠋ࠺⾜ࢆ

CDS ࢺࢵࢪࣞࢡࡣ࡜ ࢫ⼥㔠ࡿࡍൾ⿵࡟ᡭ࠸㈙ࡀᡭࡾ኎࡟ሙྜࡓࡋ⏕Ⓨࡀࢺࣥ࣋࢖

⸩ఀࠋࡍᣦࢆዎ⣙ࣉࢵ࣡ (2020) ࡛ゝཬࠊ࡟࠺ࡼࡿ࠸࡚ࢀࡉCDS ࡢ㈙࠸ᡭࡣ኎ࡾᡭ࡟

୍㐃ࡢᨭᡶࠊ࠸⾜ࢆ࠸௦ࡀࢺ࢛ࣝࣇࢹ࡟ࡾࢃⓎ⏕ࡓࡋሙྜࡣ⿵ൾ㔠ࠊࡾྲྀࡅཷࢆ኎ࡾ

ᡭࡢࢺ࢛ࣝࣇࢹࡣമๆࡢ࣮ࣥࣟࡣࡓࡲᡤ᭷ᶒࢆᚓࡿ࠶ࠋࡿ࡞࡟࡜ࡇࡿᅜ࡛ಙ⏝ࣜࢡࢫ

ࡓࡋ࡟㇟ᑐࢆᅜമࡢᅜࡢࡑࠊ࡜ࡿࡍቑຍࡀ CDS ࡀࢻࢵࣞࣉࢫቑຍ࡚ࡗࡀࡓࡋࠋࡿࡍ

࡟ࡵࡓࡿࡍᐃ ࢆࢡࢫࣜ⏝ಙࡿࡅ࠾࡟࣒ࢸࢫࢩ⼥㔠ࠊ CDS ࢆࢻࢵࣞࣉࢫ౑⏝ࡇࡿࡍ

ࠋࡿ࠶㐺ษ࡛ࡣ࡜

ࢁࡇ࡜ࡢ࡛ࡲࢀࡇ COVID-19 ࡢ⡿ᅜࠊⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻࡿࡅ࠾࡟ࢡࢵ࣑ࢹࣥࣃ

CDS ᕷሙ㛫ࡢ㐃ືᛶ࡜ఏ᧛ࢆศᯒࡓࡋඛ⾜◊✲ࠊࡵࡓ࠸࡞ࡣᮏ◊✲ࡣ⊂⮬ᛶࡀᙉࠋ࠸

                                                  
1 CDS ࠋࡿࢀࡉ⌧⾲࡜ࢻࢵࣞࣉࢫࡣᕷሙ࡛ࠊࡣ࡚ࡋ㛵࡟࣒࢔࣑ࣞࣉࡢ
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2.先行研究

2.1 CDS ࣮ࣟࣘ࡜ᅪࡢ㈈ᨻ༴ᶵ

Alter and Beyer (2014) ࣮ࣟࣘࠊࡣᅪࣥࣜࣈࢯࡢಙ⏝ᕷሙ࡜㖟⾜㛫ࡢἼཬຠᯝࢆᐃ㔞

໬ࠊࡣ࣮ࣂ࣮࢜ࣝࣆࢫࠋࡿ࠸࡚ࡋCDS ࡢࢻࢵࣞࣉࢫ᪥ḟኚ໬ࡢ VAR (Vector 

Autoregressive) ࣔࡽ࠿ࣝࢹ෌ᖐⓗ࡟᥎ᐃࠊࢀࡉእᅉᛶࡢඹ㏻せᅉࡀ㐺⏝ࠋࡿࢀࡉ

Beirne and Fratzscher (2013) ࠊࡣḢᕞࣥࣜࣈࢯࡢമົ༴ᶵࡿࡅ࠾࡟ ࠾ඛ㐍ᅜࡢ 31

ࢲࣥ࢓ࣇࡢᅜྛࠊࡣ✲◊ࡢࡽᙼࠋࡿ࠸࡚ࡋศᯒࢆせᅉࡢࢡࢫࣜࣥࣜࣈࢯࡢ᪂⯆ᅜࡧࡼ

ࠊࡀ᪼ୖ࡞ᛴ⃭ࡢឤᗘࡢ㔠⼥ᕷሙࡿࡍᑐ࡟ࢬࣝࢱ࣓ࣥࢲࣥ࢓ࣇࠊ࡜ᝏ໬ࡢࢬࣝࢱ࣓ࣥ

ᅜമ฼ᅇ࡜ࡾ CDS ࡢ᪼ୖࡢࢻࢵࣞࣉࢫ୺࡞ㄝ࡛᫂ࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡿ࠶

Calice et al. (2013) ࡢ✲◊ࡿࡼ࡟୺せ࡞⤖ㄽࡣ௨ୗࡢ㏻ࣝ࢖࢔ࠊࣕࢩࣜࢠࠋࡿ࠶࡛ࡾ

ࣥࣜࣈࢯࠊࡣᅜ࡛ࡢ࠿ࡘࡃ࠸ࡴྵࢆࣝ࢞ࢺ࣏ࣝࠊࢻࣥࣛ CDS ᕷሙࡢὶືᛶࠊࡀᅜമ

 2007ࠊࡣ Gorea and Radev (2014)ࠋࡿ࠼୚ࢆᙳ㡪࡟ኚ໬ࡢࢻࢵࣞࣉࢫࢺࢵࢪࣞࢡࡢ

ᖺࡽ࠿ 2011 ᖺ࣮ࣟࣘࡢ࡛ࡲᅪㅖᅜࡢඹ㏻ࡢࢡࢫࣜࢺ࢛ࣝࣇࢹࡿࡍỴᐃせᅉࢆㄪࠊ࡭

ಶࡢࠎ CDS ዎ⣙ࡽ࠿ඹ㏻ࢆ⋠☜ࢺ࢛ࣝࣇࢹࡢ᥎ᐃࡢ࡛ࡲࢀࡇࠋࡓࡋ⌮ㄽⓗ◊✲ࡣ࡜

ᑐ↷ⓗࠊ࡟ᙼࡣࡽ㈈ᨻၥ㢟ࢆᢪࡓ࠼࿘㎶࣮ࣟࣘࡢᅪ⤒῭ࡢሙྜࠊࡳࡢ࡟㔠⼥ᕷሙࡢ㐃

ືᛶࡀఏᰁ⤒㊰ࡢඹ㏻せᅉ࡛ࡢ࡜ࡿ࠶⤖ㄽࢆᑟࠋࡓ࠸

Grammatikos and Vermeulen (2012)ࡢࢬ࣮ࢨࣛࣈ࣐࣮ࣥࣜࡣᔂቯᚋࣙࢩ࣐࣮ࣥࣜࠊ

ࡢࢶ࢖ࢻ࡜ࣕࢩࣜࢠࡣ࣒ࢸࢫࢩ⼥㔠ࠊ࡚ࡋẚ㍑࡜ᮇ㛫ࣈࢧࡢ௨๓ࢡࢵ CDS ࢵࣞࣉࢫ

Kalbaskaaࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡓࡗ࡞࡟࠺ࡼࡿࡍ౫Ꮡࡃࡁ኱࡟ኚ໬ࡢᕪࡢࢻ and

Gatkowski (2012) ࡶ᭱ࡀࣝ࢞ࢺ࣏ࣝࠊࡣ⬤ᙅ࡞ᅜ࡛࡟ࡢࡓࡗ࠶ᑐࠊࡋⱥᅜࢡࢵࣙࢩࡣ

ࠋࡿࡍศᯒ࡜࠸ࡃ࡟ࡅཷࡶ᭱ࢆᙳ㡪ࡢ

Ito (2015) ࣮ࣟࣘࡣᅪࣥࣜࣈࢯࡢ༴ᶵࡢ᫬ᮇࠊ࡟PIIGS 㸦ࢻࣥࣛࣝ࢖࢔ࠊࣝ࢞ࢺ࣏ࣝ

ࡢ㸧ࣥ࢖࣌ࢫࠊࣕࢩࣜࢠࠊ࢔ࣜࢱ࢖ࠊ ࣥࣜࣈࢯࡢᅜ࠿ 5 CDS ࡀࢻࢵࣞࣉࢫඹኚືࡋ

ࣥࣜࣈࢯࡣࣕࢩࣜࢠࠋࡿ࠸࡚ࡅㄽ௜⤖࡜ࡓ CDS ᕷሙࢆ኱࡞ࡁᙳ㡪ࢆ୚୍ࠋࡓ࠼᪉ࠊ

௚ࡢ PIIGS ㅖᅜࡢ࡬ࣕࢩࣜࢠࡢࡽ࠿ᙳ㡪ࡣぢฟఀࠋࡓࡗ࠿࡞ࢀࡉ⸨㸦2015㸧ࡢヲ⣽࡟

ㄽ⿵ࡣ࡚࠸ࡘ ࠋ↷ཧࢆ 1

2.2 CDS ࡜ COVID-19

Andries et al. (2021) ࠊࡣGDP ࡟ᑐࡿࡍമົࡢẚ⋡ࡀቑຍࠊ࡜ࡿࡍCDS ࢻࢵࣞࣉࢫ

ከࡢമົࡀᢞ㈨ᐙࡣࢀࡇࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡿࡍቑຍ࡟኱ᖜࡀኚ໬࡞ᖖ␗࡞⣼✚ⓗࡢ

࡚ࡋᠱᛕࢆᅜࡿ࠸࡚ࢀࡽ㝈ࡀຊ⬟ࡿࡍᥦ౪ࢆᛴ㈈ᨻ⥭࡜⟇㈈ᨻ่⃭ࠊ࡟ᬒ⫼ࢆ࡜ࡇ࠸
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ࠋࡿࡍ၀♧ࢆ࡜ࡇࡿ࠸

Daehle et al. (2021) ࡢࢡࢵ࣑ࢹࣥࣃࠊࡤࢀࡼ࡟ᝏ໬ࡢࣥ࢘ࢲࢡࢵࣟࡿࡼ࡟㛗ᮇ໬࡜

GDP ᡂ㛗⋡ᅇ᚟ࡢ㕌໬ぢ㏻ࠊࡣࡋᅜമᕷሙࡢ࡬ಙ㢗ࢆపୗྍࡿࡏࡉ⬟ᛶ࡜ࡿ࠶ࡀ⤖

ㄽ௜ࠋࡿࡅHaddad et al. (2021) ࡣḟ࡟㏙ࡿ࡭⤖ㄽࢆᑟࠋࡃᢞ㈨㐺᱁♫മࡣ CDS ࡾࡼ

࡚ࢀࡉ๭Ᏻ࡛ྲྀᘬࡶࡾࡼ⣧㈨⏘౯್ࡣሙᢞ㈨ಙクୖࠊࡓࡲࠋࡿ࠸࡚ࢀࡉ๭Ᏻ࡛ྲྀᘬࡶ

ࡶ࡚࠸ࡘ࡟മๆ࡞Ᏻ඲ࡾࡼࠊࡾ࠾ COVID-19 ༴ᶵୗ࡚࠸࠾࡟౯᱁ࡀṇᙜ࡞Ỉ‽ࡶࡾࡼ

ୗⴠࠋࡿ࠸࡚ࡋ

ఀ⸨ ࡣ (2020) CDS ࡀࢻࢵࣞࣉࢫ COVID-19 ࡢࢡࢵ࣑ࢹࣥࣃ๓࣮ࣟࣘࠊ࡟ᅪ ࠿ 5

ᅜ (ࣥ࢖࣌ࢫࠊࣝ࢞ࢺ࣏ࣝࠊ࢔ࣜࢱ࢖ࠊࢫࣥࣛࣇࠊࢶ࢖ࢻ) ࡛ಶูࡉࢢࣥࢩ࢖ࣛࣉ࡟

ࢵ࣑ࢹࣥࣃࠊࡋ࠿ࡋࠋ࠸࡞࠸࡛ࢇ㎸ࡾ⧊ࢆࢡࢫࣜࣥࣜࣈࢯࡢᅪ඲య࣮ࣟࣘࠊࡾ࠾࡚ࢀ

ࡣࢡࢫࣜ⏝ಙࠊᮇ㛫୰ࡢ༴ᶵࢡ 5 ࡚࠸ࡘ࡟ヲ⣽ࡢ㸦2020㸧⸩ఀࠋࡓ࠸࡚ࡋᅜ࡛㐃ື࢝

ㄽ⿵ࡣ ࠋ↷ཧࢆ 2

Ivanov et al. (2020) ࡣ㐣ཤ 10 ᖺ㛫ࡿࡓࢃ࡟୰ኸΎ⟬ᶵᵓࡢⓎ㐩ࠊࡣCOVID-19 

༴ᶵ㛫ࡢ CDS ᕷሙࡢ㔠⼥Ᏻᐃ࡟኱ࡃࡁ㈉⊩ࠊࡋᕷሙࡢ㏱᫂ᛶࠊ㈨ᮏຠ⋡ࡧࡼ࠾ࠊሀ

ࠋࡿࡍᣦ᦬࡜ࡓࡋ⫣㈉ࡃࡁ኱࡟ୖྥࡢࢫࣅ࣮ࢧ⌮⟶ࢡࢫࣜ࡞∽

Jinjarak et al. (2021) 2020ࠊࡤࢀࡼ࡟ ᖺ 3 ᭶ࡿࡅ࠾࡟ᅜമᕷሙࡢኚ໬ࡣᚑ᮶ࡢỴ

ᐃせᅉ࡛ࠊࡃ࡞ࡣCOVID-19 ᅛ᭷࡜ࢡࢫࣜࡢ㛵㐃ࠊ࣮ࢩ࣏ࣜࡿࡍṚஸ⋡ࡢ⤖ᯝࡼ࠾ࠊ

⥭ࢡࢵ࣑ࢹࣥࣃࡀ⾜Ḣᕞ୰ኸ㖟ࠊࡓࡲࠋࡿࢀࡉㄝ᫂࡟༑ศ࡚ࡗࡼ࡟⾲Ⓨࡢ࣮ࢩ࣏ࣜࡧ

ᛴ㉎ධࢆ࣒ࣛࢢࣟࣉⓎ⾲ࡓࡋ┤ᚋࠊ࡟ CDS ࢻࢵࣞࣉࢫ ࡢᐇ㝿ࠊࡀࡓࡗࡲṆࡣᣑ኱ࡢ

ኚ໬ࡀࣝࢹࣔ࡜♧၀ࡿࡍኚ໬ࡢ࡜஋㞳ࠋࡓ࠸࡚ࡋ⥆⥅ࡣ

Liu et al. (2021) ࡣ COVID-19 ࡀࢡࢵࣙࢩ CDS ࢆࢻࢵࣞࣉࢫ኱ᖜ࡟ᣑ኱ࡾࡼࠊࡏࡉ

㧗࠸മົ࣮ࣟࣝ࡟ࢡࢫ࣮ࣜࣂ࣮࢜┤㠃ࡿ࠸࡚ࡋ௻ᴗࡢᰴ୺౯್ࢆపୗ࡜ࡓࡏࡉ⤖ㄽ࡙

୙Ᏻ࡟㠀ᖖࡧࡼ࠾ࠊ௻ᴗࡿ࠶ࡢไ⣙࡟㈈ᨻⓗࠊ㠀㔠⼥௻ᴗࠊࡣᙳ㡪ࡢࡇ࡟ࡽࡉࠋࡿࡅ

ᐃ࡞௻ᴗࡾࡼ࡚ࡗ࡜࡟ᙉຊ࡛ࠋࡓࡗ࠶Wei and Han (2021) ࡢࢡࢵ࣑ࢹࣥࣃࠊࡣⓎ⏕ᚋ

Ⅽ᭰ࠊᰴᘧࠊᅜമࠊࡶࢀࡎ࠸ࡢ⟇㔠⼥ᨻࡢ㠀ᚑ᮶ᆺࡣࡓࡲᚑ᮶ᆺࠊᮇ㛫୰ࣝࣉࣥࢧࡢ

ࡧࡼ࠾ࠊࢺ࣮ࣞ CDS ᕷሙ࡟኱࡞ࡁᙳ㡪ࢆ୚࡜ࡓࡗ࠿࡞࠼♧၀ࠋࡿࡍ

2.データ

᪥ḟࡢࢫ࣮࣋ CDS ࢻࢵࣞࣉࢫ (ࠊࢶ࢖ࢻ᪥ᮏࠊⱥᅜࡧࡼ࠾ࠊ⡿ᅜ) ࢆಙ⏝ࣜࢡࢫ

ᣦᶆ࡚ࡋ࡜฼⏝5ࠋࡿࡍ ᖺ≀ CDS ࡣ௚ࡢ‶ᮇࡢCDS࡜ẚ㍑࡚ࡋὶືᛶࡀ㧗ࠊࡵࡓ࠸
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‶ᮇࡣ 5 ᖺ≀ࡣࢱ࣮ࢹࠋࡿ࠸⏝ࢆ Datastream ࡚ࡗࡼ࡟ᥦ౪ࢧࠋࡿ࠶࡛ࡢࡶࡓࢀࡉ

ࡢᚋ࡜๓ࡿࡍᣑ኱࡛࢔ࣜࢱ࢖໭ࡀࢡࢵ࣑ࢹࣥࣃࠊࡣᮇ㛫඲యࣝࣉࣥ ࡅศ࡟㒊ศࡢࡘ 2

➨ࠋࡿࢀࡽ 1 ᮇ㛫 (ᶆᮏ A) ࡣ 2018 ᖺ 3 ᭶ 23 ᪥ࡽ࠿ 2020 ᖺ 2 ᭶ 21 ᪥࡛ࡲ

➨ࠋࡿ࠶࡛ 2 ᮇ㛫 (ᶆᮏ B) ࡣ 2020 ᖺ 2 ᭶ 24 ᪥ࡽ࠿ 2022 ᖺ 1 ᭶ 24 ᪥࡛ࡲ

ᅗࢆࡁືࡢࢱ࣮ࢹࠋࡿ࠶࡛ 1 ⾲ࢆグ㏙⤫ィࡢࢱ࣮ࢹࠋࡓࡋ♧࡟ 1 ࠋࡓࡋ♧࡟

bp ᶆᮏ㻭 ᶆᮏ㻮

図 1 CDSスプレッドの推⛣

ὀ㸸ᶆᮏ$�01ࡣ�ᖺ�᭶��᪥�0�0ࡽ࠿ᖺ�᭶�1᪥ࠋ

����ᶆᮏ%�0�0ࡣᖺ�᭶��᪥�0ࡽ࠿��ᖺ㸯᭶��᪥ࠋ
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3.分析手法

3.1 ぢࡢࡅ࠿ࡏᅇᖐ

ࠋࡿࢀࡉ⏝฼ࡀᅇᖐศᯒࡢኚᩘ┦஫ࡣ࡟ࡿࡍศᯒࢆ㛵ಀࡿࡍᏑᅾ࡟ኚᩘ㛫ࠊ࡟⯡୍

ࠊࡋ࠿ࡋ 㠀ᐃᖖ࡞☜⋡ኚᩘࡿ࠸࡚ࢀࡲྵࡀሙྜࠊࡣ࡟Ỵᐃಀᩘࡸ t ༢ࡀィ㔞⤫ࡢ➼್

⣧࡞ศᕸ࡟ᚑࠊࡵࡓࡿ࡞ࡃ࡞ࢃ㏻ᖖ᳨ࡢᐃࡣㄗࡓࡗ⤖ᯝࢆᑟྍࡃ⬟ᛶࠋࡿ࠶ࡀ

Granger and Newbold ᅇᖐࡢࡅ࠿ࡏぢࠕࢆࢀࡇࡣ(1974) 㸦ࠖSpurious Regression㸧ࡢ

ၥ㢟࡜࿧ࠊ࡟ࡽࡉࠋࡔࢇPhillips(1986)ࡣ㠀ᐃᖖࢱ࣮ࢹ࡞ศᯒ࡟㛵(1)࡚ࡋỴᐃಀᩘࡀ

ኚᩘ㛫ࡢ㛵ಀࡍ♧ࢆ┠Ᏻࣥࢯࢺ࣭࣡ࣥࣅ࣮ࢲ(2)ࠊࡿ࠶ࡀ࡜ࡇ࠸࡞ࡽ࡞ࡣ࡜ẚࡢప࠸᥎

ィᘧࡣぢࡢࡅ࠿ࡏ㛵ಀྍࡢ⬟ᛶࡿ࠶ࡀ㸫ࡢ 2 Ⅼࢆᣦ᦬ࠋࡿ࠸࡚ࡋNelson and 

Plosser(1982)ࡣ⡿ᅜࡢ୺せࣟࢡ࣐ኚᩘࢻࣥࣞࢺࡀᅇ࡟ࡾᐃᖖ࡛ࠊ࠿ࡿ࠶༢఩᰿ࢆᣢࡘ

㠀ᐃᖖ㐣⛬᳨࡛ࢆ࠿ࡿ࠶ᐃࠊࡋ༢఩᰿ࡢᏑᅾࡀᲠ༷ࡢ࡜࠸࡞ࢀࡉ⤖ᯝࠋࡓࡋ♧ࢆ

3.2 㠀ᐃᖖ㐣⛬࡜ᐃᖖ㐣⛬

  AR ࡢᐃ୍ࠊࡣ࠸ࡿ࠶ࠊࡾࢃࡲࢻࣥࣞࢺ(1)ࠊࡣࢱ࣮ࢹ᫬⣔ิࡿࢀࡉࢃ⾲࡛ࢫࢭࣟࣉ

࡟୙つ๎ࢆ್ࡢᐃ୍ࠊࡣ࠸ࡿ࠶ࠊࡾࢃࡲࢻࣥࣞࢺ(2)ࠊ⛬ᐃᖖ㐣ࡿࡍኚື࡟つ๎ⓗࢆ್

ኚືࡿࡍ㠀ᐃᖖ㐣⛬ɆɆࡢ 2 ✀㢮࡟ศ㢮࡛ࠋࡿࡁ

௨ୗ࡟⡆༢࡞㸯ḟࡢ⮬ᕫᅇᖐࣔࣝࢹ AR(1)ࠋࡿ࠸⏝ࢆ

表1 グ㏙統計

変数 平ᆒ ᶆ準೫ᕪ 最小್ 最大್ ୰ኸ್

ᶆᮏ A

日ᮏ 14.91 1.99 11.81 18.47 15.13

⡿国 13.21 1.24 9.31 16.20 13.40

ドイ䝒 5.84 0.66 5.00 8.17 5.71

ⱥ国 20.59 4.92 11.84 30.29 21.35

ᶆᮏ㻮

᪥ᮏ 11.30 4.51 5.53 22.76 10.39

⡿ᅜ 12.10 3.96 8.96 29.41 10.59

ࢶ࢖ࢻ 6.25 2.08 4.78 13.78 5.52

ⱥᅜ 12.04 7.05 5.04 37.11 10.78

ὀ㸸ᶆᮏ$�01ࡣ�ᖺ�᭶��᪥�0�0ࡽ࠿ᖺ�᭶�1᪥ࠋ

����ᶆᮏ%�0�0ࡣᖺ�᭶��᪥�0ࡽ࠿��ᖺ㸯᭶��᪥ࠋ
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                 ttt uyy � �1T                    (1)

ࡢࡇ    AR(1)ࠊࡣḟᘧ࡟࠺ࡼࡢ᭩ࠋࡿࡏ┤ࡁ

                 tt uyL  � )1( T                   (2)

  L࡜࣮ࢱ࣮ࣞ࣌࢜ࢢࣛࡣ࿧ࠊࢀࡤ᫬⣔ิኚᩘ࡟᥃࡜ࡿࡅ 1 ᮇ⁋ࡿ᧯స )( 1� tt yLy ࢆ

ࠋࡿ࠶࡛ࡢࡶ࠺⾜ 0)1(  � LT ࡣ᰿ࡢࡑࠊࡧ࿧࡜ᛶ᪉⛬ᘧ≉ࢆ T/1 L ᕫᅇ⮬ࠋࡿ࠶࡛

ᖐࣔࡣ࡛ࣝࢹ≉ᛶ᪉⛬ᘧࡢ᰿ Lࡢ⤯ᑐ್ࡀ 1 1ࠊࡾ࡞࡜⛬ᐃᖖ㐣࡟᫬࠸ࡁ኱ࡾࡼ ௨ୗ

ࡀ᰿ࠊࡣ⛬㠀ᐃᖖ㐣ࠋࡿ࡞࡜⛬㠀ᐃᖖ㐣࡟ሙྜࡢ 1 ᮍ‶ࡢሙྜ࡜ 1 ሙྜ࡛Ⓨᩓࡿ࠶࡛

㐣⛬࡜༢఩᰿㐣⛬࡟ศࠋࡿࢀࡽࡅ๪ᓥ㸦1994㸧ࠊࡤࢀࡼ࡟Ⓨᩓ㐣⛬ࡢࡑࡣᙧ≧ࡽ࠿ᐜ᫆

ࡇࠊ࡚ࡗࡀࡓࡋࠋ࠸ࡋ⌊ࡣࡢࡶࡃ࠸࡚ࡋⓎᩓࡣ࡛ࢱ࣮ࢹ῭⤒⼥㔠ࠊࡓࡲࠊࡁูุ࡛࡟

ࡀ᰿ࢆ⛬㠀ᐃᖖ㐣࡟ࡎࡏ៖⪄ࢆ⛬Ⓨᩓ㐣ࡣศᯒ࡛ࡢ࡛ࡇ 1 㝈࡟ࢫ࣮ࢣࡢ༢఩᰿ࡿ࠶࡛

ࠋࡿ

   㹮ḟ⮬ᕫᅇᖐࣔࣝࢹ AR(p)ࡣḟࠋࡿ࠶࡛⬟ྍ⌧⾲࡟࠺ࡼࡢ  

                tt
p

p uyLLL  ���� )1( 2
21 TTT         (3)

≉ᛶ᪉⛬ᘧ t
p

p yLLL )1( 2
21 TTT ����  ࡣ p ಶࡢ᰿ࢆᣢ2ࠋࡘḟ௨ୖࡢ⮬ᕫᅇᖐࣔ

ゎࡢᛶ᪉⛬ᘧ≉ࠋࡿ࠺ࡋᏑᅾࡶ⹫ᩘゎࡣ࡟ሙྜࡢࣝࢹ iL D ༢఩෇ࡢ⣲ᖹ㠃「ࡀ �

)1( 22  �D ࠋࡿࢀࡉ⩏ᐃ࡜༢఩᰿ࠊࡁ࡜ࡿ࠶࡟ୖ

3.3 ༢఩᰿᳨ᐃ

ᮏ✏࡛ࡣ Augmented Dickey-Fuller (ADF) ᳨ᐃ࡜ Kwiatowski-Phillips-Schmidt-

Shin (KPSS) ᳨ᐃࢆ฼⏝ࠋࡿࡍཎࠊ࡚ࡋࢡࢵ࢙ࢳࢆࢱ࣮ࢹ༢఩᰿࡝࠿ࡿ࠸࡚ࢀࡲྵࡀ

I(1)㐣ࠊ࡭ㄪࢆ࠿࠺࡝࠿༢఩᰿࡚ࡋศᯒࢆࢱ࣮ࢹࡢḟᕪศ୍ࠊ࡚࠸⥆ࠋࡿࡍド᳨ࢆ࠿࠺

࡟௨ୗࠋࡿࡍㄆ☜ࢆ࡜ࡇࡿ࠶࡛⛬ ADF ᳨ᐃ࡜ KPSS ᳨ᐃ࡚࠸ࡘ࡟㏙ࠋࡿ࡭

㸦1)DF㸦Dickey/Fuller㸧᳨ᐃ࡜ ADF㸦Augmented Dickey/Fuller㸧᳨ᐃ

  ADF ᳨ᐃࡣᖐ↓௬ㄝࠕࢆ༢఩᰿ࡀᏑᅾࠊࠖࡿࡍᑐ❧௬ㄝࠕࢆ༢఩᰿ࡀᏑᅾࡎࡏᐃᖖ

ࡸFuller(1976)ࠋࡿࡍ࡜ࠖࡿ࠶࡛ Dickey and Fuller(1979)ࠊDickey and Fuller(1981)

ࡀ᫬⣔ิࠊࡣ࡛✲◊ࡢᐃ᳨ࡿࡍ㛵࡟↓᭷ࡢ༢఩᰿ࡿࡼ࡟ AR(1)࡟ᚑࡿ࠸࡚ࡗ༢⣧࡞ሙ

ࠋࡿ࠸࡚࠼⪄ࢆྜ

                            ttt uyy � �1T             (4)

ࡓࡋ⏝㐺ࢆᑠ஧஌ἲ᭱࡟ࣝࢹᕫᅇᖐࣔ⮬࡞࠺ࡼࡢࡇ   ǉ ࡜ࡿࡍ࡜/ࢆ᥎ィ್ࡢ < 

1 ܶࡁ࡜ࡢ
1

2
൘

ߠ) ຃ை௅ௌ− ߠ ຃)ࡀṇつศᕸ࡟₞㏆ࠊࡵࡓࡿࡍ ₞ࡣ

||T

)(/)( OLSOLS SEt TTT � 
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㏆ⓗ࡟ᶆ‽ṇつศᕸ࡟ἲ๎཰᮰ࠊࡋ㏻ᖖࡢ t ࡀࢁࡇ࡜ࠋࡿ࠶࡛⬟ྍࡀᐃ᳨ࡃᇶ࡙࡟್

ǉ㸻1 ࠊሙྜࡢ )1( �OLST T ศᕸࡢኚᩘ⋠☜ࡿࢀࡉ⌧⾲࡚࠸⏝ࢆ⛬㐣࣮ࢼ࢕࢘࡟₞㏆ⓗࡀ

࠶ᅔ㞴࡛ࡣ࡜ࡇࡿࡵồࢆศᕸᆺࡢࡇ࡟ᑠᶆᮏ࡛ゎᯒⓗࠊࡀࡿ࠸࡚ࡗ࠿ࢃࡀ࡜ࡇ࠺ᚑ࡟

Dickeyࠊ࡚࠸ࡘ࡟ᶆᮏᩘ࡞᭷㝈ࡢ࠿ࡘࡃ࠸ࠊ࡛ࡇࡑࠋࡿ ࣮࣑ࣞࣗࢩ࣭ࣟࣝ࢝ࢸࣥࣔࡣ

ࡓࡵồ࡛ࣥࣙࢩ )1( �OLST T ࡜ t ࢆࢀࡇࠋࡓࡋ࡟⬟ྍࢆᐃ᳨࡚࠸⏝ࢆ⾲ศᕸࡢ್

Dickey/Fuller ᳨ᐃ㸦DF ᳨ᐃ㸧࡜࿧᭱ࠊࡧᑠ஧஌ἲࢆ㐺⏝ࡢࡅࡔࡿࡍ⡆౽࡞᪉ἲ࡛࠶

                           ࠋࡿ࠸࡚ࢀࡉ⏝฼ࡃࡼࡵࡓࡿ

⌧ᐇࢆࢱ࣮ࢹࡢ AR(1)࡛᥎ィࡓࡋሙྜࠊㄗᕪ㡯࡟ᙉ࠸ṇࡢ┦㛵ࡀṧࡿሙྜࡀከࠊࡃ tu

1ࠋ࠸࡞࠸࡚ࡋࡓ‶ࢆ௬ᐃࡢᛶ❧⊃ࡿࡍ㛵࡟ ḟࡢ⮬ᕫᅇᖐ࡛ࣔࣝࢹㄝ࡛᫂ࡿࡁሙྜࡣ

ẚ㍑ⓗࠊࡵࡓࡿ࠶࡛ࢀࡲ๓⠇ࡢᡭἲ୍ࡾࡼ⯡ⓗ࡞ p ḟ࡟ࣝࢹࣔࡢᑐᛂ࠺ࡼࡿࡍᣑᙇࡀ

ᚲせ࡛ࠋࡿ࠶㹮ḟࡢ⮬ᕫᅇᖐࣔࣝࢹ

                      tt
p

p uyLLL  ���� )1( 2
21 TTT      (5)

ࠋࡿࡁኚᙧ࡛࡟ᙧࡢ௨ୗࡣ

                     ¦
�

 
�� �'� 

1

1
111

p

i
tttt uyyy UU          (6)

ࡁ࡜ࡘᣢࢆ༢఩᰿ࡀᘧ(6)ࠊࡾ࠶ᙧ࡛ࡓ࠼ຍࢆࢢࣛࡢ㝵ᕪ࡟ᘧ(5)ࡣࢀࡇ 1 U ࡓࡿ࡞࡜

tࠊࡤࢀࡍᑠ஧஌ἲ࡛ᅇᖐ᭱ࢆᘧ(6)ࠊࡵ ࡸ್ )1( �OLST T DFࠊࡣ࡟₞㏆ⓗ࡚࠸ࡘ࡟ ᳨ᐃ

ࡀ࡜ࡇࡿࡁᐃ᳨࡛࡚࠸⏝ࢆ₞㏆ศᕸࡌྠ࡜ Dickey ࡜ Fuller ࢀࡇࠋࡓࢀࡉ♧࡚ࡗࡼ࡟

ࢆ Augmented Dickey/Fuller ᳨ᐃࠋ࠺࠸࡜⮬ᕫᅇᖐࣔ࡟ࣝࢹᐃᩘ㡯ࢻࣥࣞࢺࡸ㡯ࡀධ

DFࠊࡁᐃ᳨࡛࡟࠺ࡼࡌྠࡶሙྜࡓࡗ ᳨ᐃྠ࡜ᵝ࡟⡆༢᳨࡟ᐃ࡛ࡵࡓࡿࡁ㢖⦾࡟฼⏝ࡉ

ࠋࡿ࠶௦⾲ⓗ࡛ࡀ‽SBCᇶࠊ‽AICᇶࠊࡣ࡚ࡋ㛵࡟Ỵᐃ᪉ἲࡢࢢࣛࡢADF᳨ᐃࠋࡿࢀ

(2) KPSS (Kwitakowski/Phillips/Schmidt/Shin)᳨ᐃ

ᖐ↓௬ㄝࠕࢆ༢఩᰿ࡀᏑᅾࡿࡍ ࡍ࡜ࠖࡿ࠶ᐃᖖ࡛ࡎࡏᏑᅾࡀ༢఩᰿ࠕࢆᑐ❧௬ㄝࠊࠖ

ࡿ ADF ᳨ᐃࠊࡾ࡞␗ࡣ࡜Kwitakowski et al.(1992㸧ࠊࡤࢀࡼ࡟KPSS ᳨ᐃࡣ ADF ᳨

ᐃ࡜㏫ࠊ࡟ᖐ↓௬ㄝࠕࢆ༢఩᰿ࡀᏑᅾࡎࡏᐃᖖ࡛ࡿ࠶ ࡍᏑᅾࡀ༢఩᰿ࠕࢆᑐ❧௬ㄝࠊࠖ

ኚᩘࢻࣥࣞࢺࡀኚᩘࡿ࠶ࠋࡿࡍ࡜ࠖࡿ tࠊ ኚᩘࢡ࣮࢛࣒࢘ࢲࣥࣛ )1(~ Ixt ࡞ᐃᖖⓗࠊ

ㄗᕪ㡯 )0(~ Iut ࡢ 3 ࠋࡍ⾲࡟࠺ࡼࡢ௨ୗ࡚ࡋ࡜࿴ࡢࡘ

          ttt uxty �� [               (7)  

                㸦      㸧

ࠊࡣ࡟ࡵࡓࡿࡍ❧ᡂࡀᖐ↓௬ㄝࡢ࡜ࡿ࠶ᐃᖖⓗ࡛࡟ࡾᅇࢻࣥࣞࢺࡀ   tu ࡀศᩓࡢ 0

ty

)0(~ Ix t

)1(~ Ixt

ttt xty �� [

ttt uxx � �1

ty

tH

tx1�� tt xx

tu
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ࡁ࡜ࡢࡇࠊࡣࡢ࠺࠸࡜ࠋࡿ࠶ࡀᚲせࡿ࡞࡜ 1�� tt xx ࠊࡾ࡞࡜ᐃ୍ࡣ tx ࡛ࡾᅇࢻࣥࣞࢺࡣ

ᐃᖖࠊ࡚ࡗ࡞࡜I(1)ࡢኚᩘ(7)ࠋࡿ࠶࡛ࡵࡓࡿ࡞ࡃ࡞ࡀᘧ࡛ᅇᖐࡢṧᕪ tû ࢆ್ࡁ௜ࢢࣛࡢ

ࠋࡿࡍ⟭ィࢆᐃ⤫ィ㔞᳨ࡢ஌ᩘᆺࣗࢪࣥࣛࢢࣛࡢ௨ୗࠊ࡚࠸⏝
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ࡾ࠶࡛  

w (s,k) = 1 – s / (k + 1) 

ࡣ Bartlett ࡢ window ࢀࡉᲠ༷ࡣᖐ↓௬ㄝࠊࡽ࡞኱ࡾࡼᲠ್༷ࡀᐃ⤫ィ㔞᳨ࠋࡿ࠶࡛

ࠋࡿ 0 [ ࠊ᫬ࡢ tx ࠊࡾ࡞࡜ᐃ୍ࡣ ty Რ༷ࡀᖐ↓௬ㄝࡢ࡜ࡿ࠶ᐃᖖⓗ࡛࡛ࡾᅇࣝ࣋ࣞࡀ

ᐃ⤫ィ㔞᳨ࡢሙྜࡢࡇࠋ࠸࡞ࢀࡉ uK ࠋࡿࢀࡽᚓ࡟ᵝྠࡶ

3.4 ඹ࿴ศ᳨ᐃ

ᮏ✏࡛ࡀࢱ࣮ࢹࠊࡣ㠀ᐃᖖ I (1) ኚᩘ࡛ࢆ࡜ࡇࡿ࠶☜ㄆࠊ࡛ୖࡓࡋJohansen(1988)

ࠋ࠺⾜ࢆඹ࿴ศ᳨ᐃࡿࡼ࡟ Johansen ࡣ k ḟ VAR ࣔࢆࣝࢹ౑⏝ࡓࡋศᯒࢆᥦ᱌࡚ࡋ

pࠊࡎࡲࠋࡿ࠸ ኚ㔞ࣝࢺࢡ࣋ࡢ tX ࡞࠺ࡼࡢḟࠊ࡚ࡋᑐ࡟ k ḟࢢࣛࡢ㡯ࢆᣢࡘ VARࣔࢹ

ࠋࡿࡍ᝿ᐃ࡚࠸ࡘ࡟ࣝ

              tktktt uXXX ��3��3 �� O11                 (10)

ࠊ࡛ࡇࡇ tX ࡢ p ಶࡢせ⣲ࡀ࡚࡭ࡍ I(1)ኚᩘࠊࡓࡲࠋࡿࡍ࡜ tu ᖹᆒࡣ ⊃ࡢ/ศᩓࠊ0

❧ྠ୍ศᕸ࡟ᚑ࠺ㄗᕪ㡯࡛࡟ࡽࡉࠊࡾ࠶Oࡣᐃᩘ㡯࡛ୖࠋࡿ࠶ᘧࢆ௨ୗ࡟࠺ࡼࡢ㝵ᕪ

ࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍ⌧⾲

               tktktktt uXXXX ��3'�'*�'* ' ����� O1111           (11)

ࠊ࡛ࡇࡇ

               )1,,1(,1 � 3��3�� * kiI iI 

               kI 3��3�� 3 1

ࠋࡿ࠶࡛  

tX ࡀせ⣲ࡢ࡚࡭ࡍࡢ I(1)ኚᩘ࡛࠺࠸࡜ࡿ࠶௬ᐃࡢୗ࡛(10)ࠊࡣᘧࡢ 1�3 tX ࡣ I(0)࡞࡜

¦
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sttt eekswTeTks

1 1 1
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  ࡀࢡࣥࣛࡢ3ิ⾜ࡣ࡜ࡇࡢࡇࠋࡿ࠶ࡀᚲせࡿ

                     prank �3d )(0

ࠊ࡛ࡇࡇࠋࡿ࠶್࡛ྠ࡜࡜ࡇࡍࡓ‶ࢆ   tX ࠊࡣ࡟ሙྜࡿ᭷࡟㛵ಀࡢඹ࿴ศࡀせ⣲ࡢ

                    prank �3� )(0

ࡣ3ิ⾜ࠊࡾ࡞࡜ P X r㸦r ࡣ )(3rank 㸧ࡢิ⾜ࡢ ǂ ࡜ ǃ ࡚࠸⏝ࢆ

                         'D 3

࡟࡜ࡇࡿ࡞࡜⬟ྍࡀ⌧⾲࡜ Johansen ࡣᘧ(11)࡟ⓗ⤊᭱࡜ࡿ࠸⏝ࢆࢀࡇࠋࡓࡋ┠ὀࡣ

          tktktkttt uXXXX ��'�'*�'* ' ����� OD '
111     (12)

࡛ࡇࡇࠋࡿࢀࡉ┤ࡁ᭩࡜ ' ࠊࡾ࠾࡚ࡋࢃ⾲ࢆࣝࢺࢡ࣋ඹ࿴ศࡣ ktX �
' ㄗᕪಟṇ㡯࡛ࡣ

ࠋࡍࡓ‶ࢆI(0)ࠊࡾ࠶

  Johansenࡢᑬᗘẚ᳨ᐃ࡛(12)ࠊࡣᘧ࡟࠺ࡼࡢ ECM ࡓࢀࡉ⌧⾲ VAR ࡚ࡋᑐ࡟ࣝࢹࣔ

ࡀඹ࿴ศࠊ r ಶᏑᅾࡿࡍ㸦⾜ิ3ࡣࢡࣥࣛࡢ r㸧࠺࠸࡜ᖐ↓௬ㄝ࡛࡜ࡶࡢ᥎ᐃࣔࡓࢀࡉ

࡟㏲ḟⓗࠊ࡚ࡗࡼ࡟ẚࡢ࡜ᑬᗘࡢࣝࢹࣔࡢୗ࡛ࡢᑐ❧௬ㄝ࡜ᑬᗘࡢࣝࢹ r ࢀࡉᐃ᳨ࡀ

ࠊࡣ࡟ᑐ❧௬ㄝࡢ㝿ࡢࡇࠋࡿ

ձඹ࿴ศࢆᩘࡢ⪃៖࠸࡞ࡋ㸦 )(3rank ӌp㸧ࣉ࢖ࢱ㸦᳨ࢫ࣮ࣞࢺᐃ㸧

ղࣔࡢࣝࢹ෕㛗ᛶࢆၥ࡟ࡵࡓ࠺ඹ࿴ศࢆᩘࡢ 1 㸦ࡓࡋࡸቑࡘ )(3rank ӌ r + 1㸧ࣉ࢖ࢱ

㸦᭱኱ᅛ᭷᳨್ᐃ㸧

ࠋࡿ࠶ࡀ

Johansen ඹ࿴ศ᳨ᐃࠊࡣCDS ࢻࢵࣞࣉࢫ (ࠊࢶ࢖ࢻ᪥ᮏࠊⱥᅜࡧࡼ࠾ࠊ⡿ᅜ)࡟

㐺⏝ࠋࡿࢀࡉඹ࿴ศ㛵ಀ᳨ࢆド᭱ࠊ࡟ࡵࡓࡿࡍ኱ᅛ᭷᳨್ᐃࢫ࣮ࣞࢺ࡜ ᳨ᐃࡀᐇ⾜ࡉ

ࡢ⡿ᅜࡧࡼ࠾ࠊⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻࠊሙྜࡓࢀࡉぢฟࡀඹ࿴ศ㛵ಀࠋࡿࢀ CDS ᕷሙ

4ࠊࡤࢀ࠼᥮࠸ゝࠋࡿࢀࡽࡅㄽ௜⤖࡜ࡿ࠸࡚࠸ື࡛⾮㛗ᮇᆒࡣ ࡢᅜ࢝ CDS ࡣඹኚືࡋ

ࠋࡿ࡞࡟࡜ࡇࡓ࠸࡚

ᅉᯝᛶ᳨ᐃ࣮ࣕࢪࣥࣞࢢ 3.3

Granger ᅉᯝᛶ᳨ࡢᐃࠊࡣ࡜ኚᩘ x ࡜ y xࠊ㛫࡛ࡢ ࡀ y yࠊ࠿ࡢࡿࡍㄝ᫂ࢆ ࡀ x ㄝࢆ

᫂ࡣ࠸ࡿ࠶ࠊ࠿ࡢࡿࡍ┦஫࡟ㄝ᳨᫂ࡢࡵࡓࡿ▱ࢆ࠿ࡢࡿ࠸࡚ࡗ࠶ࡋᐃ࡛ࠋࡿ࠶x࡜ yࡀ

ᐃᖖᛶࡘࡶࢆ᫬⣔ิኚᩘ࡛ࠊࡁ࡜ࡿ࠶௨ୗࡢ㸦13㸧ᘧ(14)࡜ᘧ᭱ࢆᑠ஧஌ἲ࡛᥎ィ࡚ࡋ

࡚ࡵồࢆ஧஌࿴ࡢㄗᕪࠊ F ᳨ᐃࡢࡑࠋ࠺⾜ࢆ⤖ᯝ(13)ࠊᘧࡢᖐ↓௬ㄝ 0H ࢀࢀࡉᲠ༷ࡀ

yࠊࡤ ࡀࡁືࡢ㐣ཤࡢ x Fࠊࡃࡌྠࠋࡿ࡞࡟࡜ࡇࡿ࠸࡚ࡋㄝ᫂ࢆ ᳨ᐃ(14)࡚࠸⏝ࢆᘧࡢ

ᖐ↓௬ㄝ 0H xࠊࡤࢀࢀࡉᲠ༷ࡀ ࡀࡁືࡢ㐣ཤࡢ y ࠋࡿ࡞࡟࡜ࡇࡿ࠸࡚ࡋㄝ᫂ࢆ
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0 DN                 (13)

      0: 210    pH  

      :1H ࡢ࠿ࢀࡎ࠸ ),,2,1(0 pii  z
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��

 11
0 J9                   (14)

      0: 210    pH JJJ 

      :1H ࡢ࠿ࢀࡎ࠸ ),,2,1(0 pii  zJ

㏻ᖖࡢ᫬⣔ิศᯒ࡛ࠊࡣ㠀ᐃᖖᛶࡢၥ㢟ࢆᅇ㑊ࠊ࡟ࡵࡓࡿࡍኚ໬⋡࡟㌿᥮࣮ࢹࡓࡋ

࡚࠸⏝ࢆࢱ Granger ᅉᯝᛶ᳨ࡢᐃࠊࡋ࠿ࡋࠋࡿࢀࢃ⾜ࡀኚ໬㛫࡟ඹ࿴ศࡢ㛵ಀ࠶ࡀ

ࠋࡿ࠸࡚ࢀࡉᣦ᦬ࡀ࡜ࡇࡿ࠶ࡀࡾㄗ࡟ᐃᘧ໬ࡣᐃ᳨ࡓ࠸⏝ࢆ⋠ኚ໬ࠊࡣ࡟ሙྜࡿ

Toda and Yamamoto(1995)ࠊࡣ༢఩᰿࠸࡞ࢀࡋࡶ࠿ࡘࡶࢆ⮬ᕫᅇᖐࣔࢹ 㸦ࣝVAR㸧࡟

ࡿࡅ࠾ Granger ᅉᯝᛶ᳨ࡢᐃ᪉ἲࢆ㛤Ⓨࠋࡓࡋ

ᙼࠊࡤࢀࡼ࡟ࡽy ࡽ࠿ xࠊx ࡽ࠿ y ᖐ↓௬ㄝࠊ࡚࠸ࡘ࡟ᙳ㡪ࡢ࡬ 0H ᳨ࢀࡒࢀࡑࡀ

ᐃࠊࡋࡔࡓࠋࡿࢀࡉx ࡜ y ᮇࢢࣛࡢᮏ᮶ࠊ࡚࠸ࡘ࡟ p ࠺ࡶ࡟ 1 ࡓ࠼ຍࢆ㡯ࢢࣛࡢࡘ p 

+ 1 㡯ࢻࣥࣞࢺࠊࡾ࡜ࢆ t ࠋࡿࡍ᥎ィ࡚࠼ຍࢆ

     t

p

i
jtiit

p

i
it uyxtx ���� ¦¦
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��
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1

1

1

1
0 DON               (15)

     0: 210    pH  

       :1H ࡢ࠿ࢀࡎ࠸ ),,2,1(0 pii  z

       t

p

i
jtiit

p

i
it vyxty ���� ¦¦

�

 
��

�

 

1

1

1

1
0 JK9               (16)

    0: 210    pH JJJ 

     :1H ࡢ࠿ࢀࡎ࠸ ),,2,1(0 pii  zJ

㸦15㸧ᘧ(16)࡜ᘧ᭱ࢆᑠ஧஌ἲ࡛᥎ィࠊ࡚ࡋㄗᕪࡢ஧஌࿴ࢆồ࡚ࡵ F ᳨ᐃࡢࡑࠋ࠺⾜ࢆ

⤖ᯝ(15)ࠊᘧࡢᖐ↓௬ㄝ 0H yࠊࡤࢀࢀࡉᲠ༷ࡀ ࡀࡁືࡢ㐣ཤࡢ x ࡜ࡇࡿ࠸࡚ࡋㄝ᫂ࢆ

Fࠊࡃࡌྠࠋࡿ࡞࡟ ᳨ᐃ(16)࡚࠸⏝ࢆᘧࡢᖐ↓௬ㄝ 0H xࠊࡤࢀࢀࡉᲠ༷ࡀ ືࡢ㐣ཤࡢ
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ࡀࡁ y ࠋࡿ࡞࡟࡜ࡇࡿ࠸࡚ࡋㄝ᫂ࢆ

ୖグࡢ⌮ㄽࢆᮏㄽᩥ࡟㐺⏝࡜ࡿࡍḟ࡟㏙ࡿ࡭㏻(17) ࠋࡿ࡞࡜ࡾᘧࡣ᪥ᮏࠊⱥᅜࠊ

⡿ᅜࡢ CDS ࡢࢶ࢖ࢻࡀࢻࢵࣞࣉࢫ CDS ࡟ࢻࢵࣞࣉࢫᙳ㡪ࢆ୚࠿࠺࡝࠿ࡢࡿ࠸࡚࠼

‽㉥ụ᝟ሗ㔞ᇶࠊࡣ࡟ᩘࢢࣛࡢඖࠋࡍ♧ࢆ (AIC) ᶆ‽ࠋࡿ࠸⏝ࢆ

ݕ𝑚𝑚𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚ܩ = 0ߢ + 𝑐𝑐ߣ + ෍𝛼𝛼௜

𝑝𝑝ା1

௜ୀ1

𝑚𝑚𝑝𝑝𝑚𝑚𝑚𝑚௧−1ܬ + ෍ߚ௜

𝑝𝑝ା1

௜ୀ1

𝑈𝑈ܭ௧−1 + ෍߯௜

𝑝𝑝ା1

௜ୀ1

𝑈𝑈ܵ௧−1 + ෍𝜀𝜀௜

𝑝𝑝ା1

௜ୀ1

௧−1ݕ𝑚𝑚𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚ܩ

+ 𝑢𝑢௧ (17)

𝑚𝑚𝑝𝑝𝑚𝑚𝑚𝑚ܬ = 0ߢ + 𝑐𝑐ߣ + ෍𝛼𝛼௜

𝑝𝑝ା1

௜ୀ1

௧−1ݕ𝑚𝑚𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚ܩ + ෍ߚ௜

𝑝𝑝ା1

௜ୀ1

𝑈𝑈ܭ௧−1 + ෍߯௜

𝑝𝑝ା1

௜ୀ1

𝑈𝑈ܵ௧−1 +  ෍𝜀𝜀௜

𝑝𝑝ା1

௜ୀ1

𝑚𝑚𝑝𝑝𝑚𝑚𝑚𝑚௧−1ܬ

+ 𝑢𝑢௧        (18) 

𝑈𝑈ܭ = 0ߢ + 𝑐𝑐ߣ + ෍𝛼𝛼௜

𝑝𝑝ା1

௜ୀ1

𝑚𝑚𝑝𝑝𝑚𝑚𝑚𝑚௧−1ܬ + ෍ߚ௜

𝑝𝑝ା1

௜ୀ1

௧−1ݕ𝑚𝑚𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚ܩ + ෍߯௜

𝑝𝑝ା1

௜ୀ1

𝑈𝑈ܵ௧−1 + ෍𝜀𝜀௜

𝑝𝑝ା1

௜ୀ1

𝑈𝑈ܭ௧−1

+ 𝑢𝑢௧         (19) 

𝑈𝑈ܵ = 0ߢ + 𝑐𝑐ߣ + ෍𝛼𝛼௜

𝑝𝑝ା1

௜ୀ1

𝑚𝑚𝑝𝑝𝑚𝑚𝑚𝑚௧−1ܬ + ෍ߚ௜

𝑝𝑝ା1

௜ୀ1

𝑈𝑈ܭ௧−1 + ෍߯௜

𝑝𝑝ା1

௜ୀ1

௧−1ݕ𝑚𝑚𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚ܩ + ෍𝜀𝜀௜

𝑝𝑝ା1

௜ୀ1

𝑈𝑈ܵ௧−1

+ 𝑢𝑢௧         (20) 

4.分析結果

4.1.༢఩᰿᳨ᐃ

ཎ࡟ࢱ࣮ࢹᑐࡿࡍ ADF ࡧࡼ࠾ KPSS ᳨ᐃ ࡢ࡚࡭ࡍࡓࢀࡉ⏝౑࡟ศᯒࠊࡣᯝ⤖ࡢ

ඖࡀࢱ࣮ࢹࡢ㠀ᐃᖖ࡛ࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡿ࠶⤖ᯝࡣ⾲ ࡧࡼ࠾ 2 ࠋࡓࡋ♧࡟ 3

ཎࡽ࠿ࢱ࣮ࢹᕪศ࡟ࢱ࣮ࢹࡓࡗ࡜ࢆᑐࡿࡍ ADF ࡧࡼ࠾ KPSS ᳨ᐃ ࡭ࡍࠊࡣᯝ⤖ࡢ

ࡣࢱ࣮ࢹࡢ࡚࡭ࡍࡿࢀࡉ⏝౑࡟ศᯒࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡿ࠶ᐃᖖ࡛ࡀࢱ࣮ࢹᕪศࡢ࡚

㠀ᐃᖖ I (1) ࡛࡜ࡿ࠶⤖ㄽ௜ࠊ࡚ࡗࡀࡓࡋࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡅ㠀ᐃᖖ᫬⣔ิࣔࢆࣝࢹ

౑⏝ࡀࡢࡿࡍ㐺ᙜ࡛ࡣ⤖ࠋࡿ࠶⾲ ࡧࡼ࠾ 4 ࠋࡓࡋ♧࡟ 5
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表 2  ADF᳨定䠄ཎ⣔ิ䠅

変数 トレンドなし トレンドあり

ᶆᮏ A

日ᮏ -0.668 2.935

⡿国 -1.183 -5.817

ドイ䝒 -0.410 -2.073

ⱥ国 -0.295 -1.208

ᶆᮏ㻮

᪥ᮏ -1.745 -2.862

⡿ᅜ -0.903 -1.728

ࢶ࢖ࢻ -0.639 -2.401

ⱥᅜ -1.046 -2.993

䚷注 : *は5％Ỉ準で有意であることを示す。

             5% Რ್༷は-2.86(トレンドなし) 、 -3.41(トレンドあり㸧ࠋ

�����ᶆᮏ$�01ࡣ�ᖺ�᭶��᪥�0�0ࡽ࠿ᖺ�᭶�1᪥ࠋ

ࠋ�0��ᖺ㸯᭶��᪥ࡽ࠿�0�0ᖺ�᭶��᪥ࡣ%��ᶆᮏࠉ�

表3 KPSS᳨定㻔ཎ⣔ิ䠅

                  Lag=0 Lag=12   ࠉࠉࠉࠉࠉࠉࠉࠉ
Variable Șȝ ȘĲ Șȝ ȘĲ
ᶆᮏ A
᪥ᮏ 2.418* 2.244* 0.239 0.222*
⡿ᅜ 44.418* 2.008* 3.718* 0.288*

ࢶ࢖ࢻ 8.209* 6.627* 0.799* 0.606*
ⱥᅜ 9.570* 9.569* 0.771* 0.771*
ᶆᮏB
᪥ᮏ 7.338* 5.923* 1.205* 0.504*
⡿ᅜ 30.729* 7.647* 2.490* 0.658*

ࢶ࢖ࢻ 23.136* 5.365* 1.902* 0.474*
ⱥᅜ 40.361* 5.613* 3.214* 0.520*

注: * は5 % Ỉ準で有意であることを示す。

           5% Რ್༷は0.463(レベル定ᖖ性)、 0.146 (トレンド定ᖖ性)である。

������������Șȝ䚷䚷はレベル定ᖖ性。 ���������������������������ȘĲ 䚷はトレンド定ᖖ性。
�����ᶆᮏ$�01ࡣ�ᖺ�᭶��᪥�0�0ࡽ࠿ᖺ�᭶�1᪥ࠋ

ࠋ�0��ᖺ㸯᭶��᪥ࡽ࠿�0�0ᖺ�᭶��᪥ࡣ%��ᶆᮏࠉ�
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4.2 ඹ࿴ศ᳨ᐃ

Johansen ඹ࿴ศ᳨ᐃ (᭱኱ᅛ᭷᳨್ᐃ᳨ࢫ࣮ࣞࢺ࡜ᐃࡢ୧᪉) ࡢ⤖ᯝࠊࡣᶆᮏAࡣ࡟

表4 ADF᳨定䠄一次ᕪ分䠅

変数 トレンドなし トレンドあり

ᶆᮏ A

䏓日ᮏ -9.156* -9.093*

䏓⡿国 -10.840* -10.821*

䏓ドイ䝒 -8.137* -8.147*

䏓ⱥ国 -27.422* -27.318*

ᶆᮏ㻮

ԥ᪥ᮏ -7.854* -7.819*

ԥ⡿ᅜ -9.578* -9.714*

ԥࢶ࢖ࢻ -7.904* -8.354*

ԥⱥᅜ -5.987* -6.013*

䚷注 : *は5％Ỉ準で有意であることを示す。

             5% Რ್༷は-2.86(トレンドなし) 、 -3.41(トレンドあり㸧ࠋ

�����ᶆᮏ$�01ࡣ�ᖺ�᭶��᪥�0�0ࡽ࠿ᖺ�᭶�1᪥ࠋ

ࠋ�0��ᖺ㸯᭶��᪥ࡽ࠿�0�0ᖺ�᭶��᪥ࡣ%��ᶆᮏࠉ�

表5 KPSS᳨定䠄一次ᕪ分䠅

                  Lag=0 Lag=12   ࠉࠉࠉࠉࠉࠉࠉࠉ
Variable Șȝ ȘĲ Șȝ ȘĲ
ᶆᮏ A
ԥ᪥ᮏ 0.042 0.016 0.095 0.036
ԥ⡿ᅜ 0.005 0.005 0.017 0.017

ԥࢶ࢖ࢻ 0.032 0.008 0.102 0.027
ԥⱥᅜ 0.352 0.032 0.473 0.048
ᶆᮏB
ԥ᪥ᮏ 0.081 0.084 0.061 0.063
ԥ⡿ᅜ 0.046 0.084 0.092 0.086

ԥࢶ࢖ࢻ 0.084 0.082 0.084 0.086
ԥⱥᅜ 0.142 0.142 0.090 0.090

注: * は5 % Ỉ準で有意であることを示す。

           5% Რ್༷は0.463(レベル定ᖖ性)、 0.146 (トレンド定ᖖ性)である。

������������Șȝ䚷䚷はレベル定ᖖ性。 ���������������������������ȘĲ 䚷はトレンド定ᖖ性。
�����ᶆᮏ$�01ࡣ�ᖺ�᭶��᪥�0�0ࡽ࠿ᖺ�᭶�1᪥ࠋ

ࠋ�0��ᖺ㸯᭶��᪥ࡽ࠿�0�0ᖺ�᭶��᪥ࡣ%��ᶆᮏࠉ�
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ᶆᮏࠊࡀࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡿ࠶ࡀඹ࿴ศ㛵ಀࡢࡘ 1 B ࡣ࡟ඹ࿴ศ㛵ಀࡣぢฟ࠿࡞ࢀࡉ

࡚࠸࠾࡟๓ࢡࢵ࣑ࢹࣥࣃࠋࡓࡗ CDS ࠊࢶ࢖ࢻࡣࢻࢵࣞࣉࢫ᪥ᮏ࣓࢝ࣜ࢔ࢫࣜࢠ࢖ࠊ

࡛ඹኚືࠋࡓ࠸࡚ࡋゝ࠸᥮ࠊࡤࢀ࠼ಙ⏝ࣜࡣࢡࢫ㐃ື୍ࠋࡓ࠸࡚ࡋ᪉ࢡࢵ࣑ࢹࣥࣃࠊ

ᚋ4ࠊࡣ࡚࠸࠾࡟ ࡢᅜ࢝ CDS ಙࠊࡤࢀ࠼᥮࠸ゝࠋࡓࡗ࠿࡞ࡉ♧ࢆඹኚືࡣࢻࢵࣞࣉࢫ

⾲ࡣᯝ⤖ࠋࡓࡗ࠿࡞࠸࡚ࡋ㐃ືࡣࢡࢫࣜ⏝ ࠋࡓࡋ♧࡟ 6

4.3 Granger ᅉᯝᛶ᳨ᐃ

Granger ᅉᯝᛶ᳨ᐃࡢ⤖ᯝࠊᶆᮏ A ࡛ࡽ࠿ࢶ࢖ࢻࠊࡣ᪥ᮏࠊ⡿ᅜࠊⱥᅜࡢ࡬ᅉᯝ㛵

ಀࠊ࡜⡿ᅜࡽ࠿ⱥᅜࡢ࡬ᅉᯝᛶࡀ☜ㄆࠋࡓࢀࡉᶆᮏ B ࣓࢝ࣜ࢔ࠊ᪥ᮏࡽ࠿ⱥᅜࠊࡣ࡛

⾲ࡣᯝ⤖ࠋࡓࡁㄆ࡛☜ࡀᅉᯝᛶࡢ࡬ࢫࣜࢠ࢖࡜ࢶ࢖ࢻࡽ࠿᪥ᮏ࡜ᅉᯝᛶࡢ࡬ࢶ࢖ࢻࠊ

7 ࠋࡓࡋ♧࡟

表6 Johansen ඹ和分᳨定

ᖐ↓仮説 対❧仮説 ᳨定統計量 5% Რ್༷ ᳨定統計量 5% Რ್༷

ᶆᮏ A 最大ᅛ有᳨್定 トレース᳨定

r = 0 r = 1 40.77* 28.14 64.96* 53.12

㹰ӌ1 r = 2 15.97 22.00 24.19 34.91

㹰ӌ2 r = 3 6.63 15.67 8.22 19.96

㹰ӌ3 r = 4 1.59 9.24 1.60 9.24

ᶆᮏ B

r = 0 r = 1 18.79 28.14 39.64 53.12

㹰ӌ1 r = 2 10.88 22.00 20.85 34.91

㹰ӌ2 r = 3 7.64 15.67 9.97 19.96

㹰ӌ3 r = 4 2.33 9.24 2.33 9.24

注: * は5 % Ỉ準で有意であることを示す。

Რ್༷はOsterwald-Lenum (1992)からのᘬ用である。

����ᶆᮏ$�01ࡣ�ᖺ�᭶��᪥�0�0ࡽ࠿ᖺ�᭶�1᪥ࠋ

����ᶆᮏ%�0�0ࡣᖺ�᭶��᪥�0ࡽ࠿��ᖺ㸯᭶��᪥ࠋ
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5.まとめ

ᮏ✏࡛ࠊࡣCOVID-19 ࢡࢵ࣑ࢹࣥࣃ๓ᚋࡢ CDS ࢆࢻࢵࣞࣉࢫẚ㍑ศᯒ࡜ࡇࡿࡍ

୺せࡢ⡿ᅜࠊⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻࠊࡾࡼ࡟ Ⅼ↔࡟ఏ᧛࡜㐃ືᛶࡢࢡࢫࣜ⏝ಙࡢᅜ࢝ 4

ᖺ 2020ࠋࡓᙜ࡚ࢆ 2 ᭶ᮎ࢔ࣜࢱ࢖࡟໭㒊࡛ࡀࢡࢵ࣑ࢹࣥࣃᣑ኱ࡓࡋᚋࠊCDS ࣞࣉࢫ

ࡢ⡿ᅜࡧࡼ࠾ࠊⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻࠋࡓࡋᛴ㦐ࡣࢻࢵ CDS ࠊࡣࢻࢵࣞࣉࢫCOVID -

ࢹࣥࣃࠊࡋ࠿ࡋࠋࡓࡗ࠿࡞ᑡࡣᅉᯝᛶࡢ஫┦ࠊࡀࡓࡋඹኚືࡣ࡟๓ࢡࢵ࣑ࢹࣥࣃࡢ 19

CDSࠊᚋࡢࢡࢵ࣑ ࡭ẚ࡟๓ࢡࢵ࣑ࢹࣥࣃࠊࡀࡓࡗ࠿࡞ࡣ࡜ࡇࡿࡍඹኚືࡣࢻࢵࣞࣉࢫ

ࠋࡓࢀࡉぢฟࡃከࡀᅉᯝᛶࡢ஫┦ࠊ࡜ࡿ

ࡓ࠸࡚ࡋẚ㍑ⓗᏳᐃࡣ๓ࢡࢵ࣑ࢹࣥࣃࠊࡣࢡࢫࣜ⏝ಙࡢ⡿ᅜࠊⱥᅜࠊ᪥ᮏࠊࢶ࢖ࢻ

ᅜࡣࣝ࣋ࣞࡢ㈈ᨻᨭฟࠊᚋࢡࢵ࣑ࢹࣥࣃ COVID-19ࠊ᪉୍ࠋࡓࡋ⛣᥎࡚ࡋ㐃ືࠊࡵࡓ

CDSࠊࡵࡓࡓࡗ࡞␗࡚ࡗࡼ࡟ ྛࡣCDS ᕷሙࠋࡓࡗ࠿࡞ࡋ⛣᥎࡚ࡋ㐃ືࡣࢻࢵࣞࣉࢫ

ᅜࡢಙ⏝ࣜ࡟ࢡࢫᑐࡾࡼ࡚ࡋᩄឤࡢࡑࠊࡾ࡞࡟⤖ᯝ࠿ 4ࠊᅜ㛫࡛ಙ⏝ࣜࡋ❧⊃ࡀࢡࢫ

࡚᥎⛣ࠋࡿࢀࡽ࠼⪄࡜ࡓࡋ

ఀ⸨㸦2000㸧ࡢ⤖ᯝࠊࡣᮏㄽᩥࡢ⤖ᯝఀࠋࡿ࡞␗ࡣ࡜⸨ ᅪ࣮ࣟࣘࠊࡤࢀࡼ࡟ (2020)

表7  Granger因果性᳨定

変数 ᳨定統計量 変数 ᳨定統計量

ᶆᮏ A ᶆᮏ B

日ᮏ 䊻 ⡿国 0.047 日ᮏ 䊻 ⡿国 1.984

日ᮏ 䊻 ドイ䝒 0.631 日ᮏ 䊻 ドイ䝒 7.313*

日ᮏ 䊻 ⱥ国 0.952 日ᮏ 䊻 ⱥ国 3.578*

⡿国 䊻 日ᮏ 0.915 ⡿国 䊻 日ᮏ 0.584

日ᮏ 䊻ドイ䝒 0.961 日ᮏ 䊻ドイ䝒 0.867

⡿国 䊻ⱥ国 3.131* ⡿国 䊻ⱥ国 2.157

ドイ䝒䊻日ᮏ 4.607* ドイ䝒䊻日ᮏ 7.224*

ドイ䝒䊻⡿国 2.308* ドイ䝒䊻⡿国 0.890

ドイ䝒䊻ⱥ国 7.350* ドイ䝒䊻ⱥ国 4.080*

ⱥ国 䊻日ᮏ 2.079 ⱥ国 䊻日ᮏ 4.297*

ⱥ国 䊻⡿国 1.727 ⱥ国 䊻⡿国 5.954*

ⱥ国 䊻ドイ䝒 0.414 ⱥ国 䊻ドイ䝒 9.742*

注: * は5 % Ỉ準で有意であることを示す。

����ᶆᮏ$�01ࡣ�ᖺ�᭶��᪥�0�0ࡽ࠿ᖺ�᭶�1᪥ࠋ

����ᶆᮏ%�0�0ࡣᖺ�᭶��᪥�0ࡽ࠿��ᖺ㸯᭶��᪥ࠋ
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ࡢ (ࣥ࢖࣌ࢫࠊࣝ࢞ࢺ࣏ࣝࠊ࢔ࣜࢱ࢖ࠊࢫࣥࣛࣇࠊࢶ࢖ࢻ) ᅜ࢝ 5 CDS ࢻࢵࣞࣉࢫ

ಶࡣࢻࢵࣞࣉࢫCDSࠋࡓࡗ࠿࡞࠸࡚ࡋ㛵㐃ࡣ࡟༴ᶵ௨๓ࢡࢵ࣑ࢹࣥࣃ COVID-19ࠊࡣ

ࣥࣜࣈࢯࡢᅪ඲య࣮ࣟࣘࠊࢀࡉࡅ௜್࡟ู ࡋ࠿ࡋࠋࡓࡗ࠿࡞࠸࡚ࢀࡲ㎸ࡾ⧊ࡣࢡࢫࣜ

CDSࠊᚋࢡࢵ࣑ࢹࣥࣃࠊ ࡣࢻࢵࣞࣉࢫ 5 ࠋࡓ࠸࡚ࡋᅜ࡛㐃ື࠿
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⿵ㄽ 1 CDS とࣘーࣟᅪの㈈ᨻ༴ᶵ

  

Ito (2015) 2009ࠊࡣ ᖺ 1 ᭶ 29 ᪥ࡽ࠿ 2011 ᖺ 9 ᭶ 16 ᪥ࡢ࡛ࡲᮇ㛫ࠊ࡚࠸ࡘ࡟

ࣜࢱ࢖ࠊࢻࣥࣛࣝ࢖࢔ࠊࣝ࢞ࢺ࣏ࣝPIGGS 㸦ࠊ࡟ึ᭱ࠋࡿ࠸࡚ࡋศᯒࡽ࠿どⅬࡢࡘ 2

ࣥࣜࣈࢯࡿࡅ࠾࡟㸧ㅖᅜࣥ࢖࣌ࢫࠊࣕࢩࣜࢠࠊ࢔ CDS ࢻࢵࣞࣉࢫ ࡍド᳨ࢆඹኚືࡢ

ࡢPIIGS ㅖᅜ㛫ࠊ࡟ḟࠋࡿ CDSࢻࢵࣞࣉࢫ ࡢࡽࢀࡇ᪉ἲ࡛ࡢࡇࠋࡿࡍศᯒࢆఏ᧛ࡢ

ᅜ࡛ࠎಙ⏝༴ᶵࡀඹ᭷࡟≉ࠊ࠿࠺࡝࠿ࡓࢀࡉ PIIGS ㅖᅜ࡛ࡢ࡝ᅜ࣮ࣟࣘࡀᅪࣈࢯࡢ

ࣜࣥ༴ᶵࢆᝏ໬᳨ࢆ࠿ࡢࡓࡏࡉド࡛ࠋࡿࡁศᯒࡣ࡟ 5 ᖺ≀ CDS ࣮ࢹ᪥ḟࡢࢻࢵࣞࣉࢫ

CDSࠋࡓ࠸⏝ࢆࢱ ᅗࢆࢻࢵࣞࣉࢫ A1 ࠊࡓࡲࠋࡓࡋ♧࡟グ㏙⤫ィ㔞ࢆ⾲ A1 ࡋ♧࡟

ࠋࡓ

bp

Figure A1 Movement of CDS

           Notes : CDS prices of PIIGS (Portugal, Ireland, Italy, Greece, and Spain) are shown.
                      The sample period is from January 29, 2009 to September 16, 2011.
                      The data source is Bloomberg.
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ࡢࡘ 5 PIIGS ㅖᅜࣥࣜࣈࢯࡢ CDS ࢻࢵࣞࣉࢫ ᫬ࡢ༴ᶵࣥࣜࣈࢯࡢᅪ࣮ࣟࣘࠊࡣ

ᮇ࡟ඹኚືࠊࡣࣕࢩࣜࢠࠋࡓࡋ௚ࡢ PIGGS ㅖᅜࣥࣜࣈࢯࡢ CDS ᕷሙ࡟ᙳ㡪ࢆ୚࠼

ࡢ௚ࠊ᪉୍ࠋࡓ PIIGS ㅖᅜࡢ࡬ࣕࢩࣜࢠࡢࡽ࠿ᙳ㡪ࡣぢฟࠋࡓࡗ࠿࡞ࢀࡉᐇドศᯒ

࠸࡚ࡋඹኚືࡣࢡࢫࣜ⏝ಙࡢPIIGS ㅖᅜࠊ࡚࠸࠾࡟༴ᶵ᫬ࣥࣜࣈࢯࡢᅪ࣮ࣟࣘࠊࡽ࠿

ࡢ௚ࡀࣕࢩࣜࢠࠊࡓࡲࠋࡿ࠼࠸࡜ࡓ PIIGS ㅖᅜࡢಙ⏝ࣜࡢࢡࢫᝏ໬せᅉ࡛ࠋࡓࡗ࠶

Table A1 Descriptive statistics 

Variable Average SD Min Max Median

Italy 327.278 280.621 43.134 1214.856 274.575

Spain 371.393 238.748 110.297 1180.500 257.302

Portugal 159.395 76.074 57.718 504.000 154.888

France 736.511 662.711 100.500 5034.450 720.662

Germany 185.455 94.848 53.233 429.652 197.010

Note: The sample period is from January 29, 2009 tp September 16, 2011.
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⿵ㄽ 2 CDSと COVID-19 

Ito (2020) ࡣ COVID-19 ᅪ࣮ࣟࣘࡿࡅ࠾࡟༴ᶵࢡࢵ࣑ࢹࣥࣃ ࣛࣇࠊࢶ࢖ࢻ) ᅜ࠿ 5

ࣥࣜࣈࢯࡿࡅ࠾࡟ (ࣥ࢖࣌ࢫࠊࣝ࢞ࢺ࣏ࣝࠊ࢔ࣜࢱ࢖ࠊࢫࣥ CDS 㐃ືᛶࡢࢻࢵࣞࣉࢫ

ᖺ 2020ࠊࡣᮇ㛫ࣝࣉࣥࢧࠋࡿ࡚ࡋศᯒࢆ 12 ᭶ 6 ᪥ࡽ࠿ 2020 ᖺ 5 ᭶ 5 ᪥࡛ࡲ

ࡢ EUࠊࡣศᯒ࡛ࡢࡇࠋࡿ࠶࡛ ࠊࣝ࢞ࢺ࣏ࣝࠊ࢔ࣜࢱ࢖ࠊࢫࣥࣛࣇࠊࢶ࢖ࢻ) ᅜ࠿ 5

5ࠋࡓࡋ㑅ᢥࡀ (ࣥ࢖࣌ࢫ ᖺ≀ CDS ࡣࢱ࣮ࢹ᪥ḟࡢࢻࢵࣞࣉࢫ Datastream ࡀᥦ౪ࡋ

ࠊ᫬Ⅼ࡛ࡓࢀࡉⓎぢࡀ⏕Ⓨࡢ༴ᶵࢡࢵ࣑ࢹࣥࣃࡢ໭㒊࡛࢔ࣜࢱ࢖ࠋࡿ࠶࡛ࡢࡶࡿ࠸࡚

ᶆᮏ඲యࢆ 2 ᮇ㛫 (ᶆᮏࡢึ᭱ࠋࡿ࠸࡚ࡋศ๭࡟ࡘ A) 2019ࠊࡣ ᖺ 12 ᭶ 6 ᪥ࡽ࠿

2020 ᖺ 2 ᭶ 21 ᪥࡛ࠋࡿ࠶ ᮇ㛫 (ᶆᮏࡢ┠␒ 2 B) 2020ࠊࡣ ᖺ 2 ᭶ 24 ᪥ࡽ࠿

2020 ᖺ 5 ᭶ 5 ᪥ࠋࡿ࠶࡛࡛ࡲCDSࡣࢻࢵࣞࣉࢫ ࢱ࢖ࠊࡀࡓࡋ᪼ୖ࡛࡚࡭ࡍᅜ࢝ 5

ᅗࢆࡁືࡢ CDSࠋࡓࡗ❧┠ࡀࡆୖࡢ࡛ࣝ࢞ࢺ࣏ࣝࠊࣥ࢖࣌ࢫࠊ࢔ࣜ A2 ࠋࡓࡋ♧࡟

⾲ࢆグ㏙⤫ィ㔞ࡢࢱ࣮ࢹࠊࡓࡲ A2 ࠋࡓࡋ♧࡟

bp

Figure A2 CDS Premium
      Notes: Data source is Datastream. 
                           Sample A is from  December 6, 2019 to February 21, 2020.
                           Sample B is from February 24, 2020  to May 5, 2020.
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㔠⼥ࠊࡣࢫࣞࢺࢫࡢ࣒ࢸࢫࢩCOVID-19 ࠿࡞ࡣ㐃ືᛶ࡚࠸࠾༴ᶵ௨๓ࢡࢵ࣑ࢹࣥࣃ

ࠋࡓࡗ CDS ࡣࢻࢵࣞࣉࢫಶู࡟౯᱁タᐃ࣮ࣟࣘࠊࢀࡉᅪ඲యࡣࢡࢫࣜࣥࣜࣈࢯࡢ⤌

ࡣࢫࣞࢺࢫࠊᮇ㛫࡛ࡓࡗࡲᙉࡀ༴ᶵࢡࢵ࣑ࢹࣥࣃࠊࡋ࠿ࡋࠋࡓࡗ࠿࡞ࢀࡲ㎸ࡳ 5 ᅜ࢝

࡛㐃ືࠋࡓ࠸࡚ࡋ.㔠⼥ᕷሙࢡࢵ࣑ࢹࣥࣃࠊࡣ༴ᶵࡿࡅ࠾࡟኱つᶍ࡞ᨭฟ࡚ࡗࡼ࡟ᘬࡁ

㉳ࡓࢀࡉࡇ㈈ᨻ㉥Ꮠࡢቑຍ࡟ᩄឤ࡛ࠊࡾ࠶㉥Ꮠ࡟క࠺ᅜമቑⓎ࣮ࣟࣘࡀᅪࡢ㔠⼥ࢫࢩ

ࡢࢡࢵ࣑ࢹࣥࣃࠋࡓ࠸࡚ࡋ㆙ᡄࢆ࡜ࡇࡿ࠶ࡀᛶ⬟ྍࡿࡏࡉቑ኱ࢆࢫࣞࢺࢫ࡟඲య࣒ࢸ

ຨⓎᚋࠊ㔠⼥ࡀࢫࣞࢺࢫࡿࡅ࠾࡟࣒ࢸࢫࢩቑ኱ࡿࡍᙧ࡛ࠊ㔠⼥༴ᶵึࡢᮇⓗ࡞⑕≧ࡀ

ࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡅㄽ௜⤖࡜ࡓࡌ⏕

Table A2 Descriptive statistics 

Variable Average SD Min Max Median

Sample A

Italy 55.37 6.09 45.98 70.89 55.90

Spain 17.43 3.21 10.44 19.98 19.34

Portugal 20.68 2.42 16.33 22.85 22.09

France 6.57 0.35 6.07 7.09 6.58

Germany 5.07 0.00 5.07 5.08 5.07

Sample B

Italy 115.65 30.17 53.02 169.35 117.59

Spain 50.67 19.35 12.45 86.72 56.20

Portugal 56.36 19.75 16.54 87.92 60.28

France 17.04 6.16 5.59 26.14 19.22

Germany 10.16 2.69 5.07 13.78 10.99

Notes:  Sample A is from  December 6, 2019 to February 21, 2020.
              Sample B is from February 24, 2020  to May 5, 2020.
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ᚩ㔞≉ྛࡢ๓ᚋࢼࣟࢥ࡜せᅉࡢᕪࢻࢵࣞࣉࢫࡢᆅ᪉බඹᅋయ㛫࡞ヲ⣽࡟᭦,ࡋ⏝άࢆ⾡

ឤᰁࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺ ,ࡾࡼ࡟ࢀࡇࠋ࠺⾜ࢆᐹ⪄࡚࠸ࡘ࡟ኚ໬ࡢ㛵ಀᛶࡢⓗኚᩘ┠࡜

⑕ࡀᆅ᪉മࡢ࡬ᢞ㈨⾜ືࡢኚ໬࡟ᑐ࡞࠺ࡼࡢ࡝࡚ࡋᙳ㡪ࢆ୚ࡢ࠿ࡓ࠼ศᯒࡽࡉࠋ࠺⾜ࢆ

࠾࡟ᆅ᪉മᢞ㈨ࡢ࡛⚝ࢼࣟࢥ,࠼ࡲ㋃ࢆኚ໬ࡢື⾜ᢞ㈨ࡢᢞ㈨ᐙࡸỴᐃせᅉࡢ㔠฼,࡟

ࠋ࠺⾜ࢆᐹ⪄ࡢ࡚࠸ࡘ࡟⌮⟶ࢡࢫࣜࡿࡅ

ᮏศᯒ࡛ࢆࢺࢵࢣ࣮࣐࣮ࣜࢲࣥ࢝ࢭࡣศᯒᑐ㇟ࡋ࡜,㔠฼᝟ሗྲྀࡢᚓ࡟ࡵࡓࡢമๆศ

ᯒࢡࢵࣈࢻ࣮ࣝ࢖ࠕ࢔࢙࢘ࢺࣇࢯ࣭ࢫ࣮࣋ࢱ࣮ࢹ ࡋ⏝౑ࠖࢆ 2019ᖺ 4᭶ 15᪥ࡽ࠿ 2019

ᖺ 5 ᭶ 31 ᪥ࡢ࡛ࡲᮇ㛫ཬࡧ 2020 ᖺ 4 ᭶ 1 ᪥ࡽ࠿ 2020 ᖺ 5 ᭶ 29 ᪥ࡢ࡛ࡲᮇ㛫ࢆศᯒ

ᑐ㇟ࡓࡲࠋࡿࡍ࡜,υʖνखಚ͗Ն೵͵ஏ๏࠶໑ณΝଲেͳ͢,ຌ෾ੵؔغͶ͕͜Ζೖ࣏ϗ
ʖη͹ஏ๏࠶΢ʖϩχυʖνΝ࢘༽ͤΖɽ᪂ᆺࢫࣝ࢖࢘ࢼࣟࢥⓎ⏕๓ᚋࡢࢀࡒࢀࡑࡢᮇ

㛫࡚࠸࠾࡟,ᶵᲔᏛ⩦ࢻࢵࣞࣉࢫࡾࡼ࡟᥎ᐃࣔࢆࣝࢹᵓ⠏ࡓࡋ⤖ᯝ,ㄝ᫂ຊࡢ㧗ࢹࣔ࠸

ࡣࣝ Random Forest Regressor࡛ࡀ࡜ࡇࡿ࠶☜ㄆ࡛ࡁ,㑅ᢥࡓࢀࡉㄝ᫂ኚᩘࡣṧᏑᖺ㝈,

ᐇ㉁බമ㈝⋡,࣏࣮ࣥࢡ㔠฼࡛ࠋࡓࡗ࠶Random Forest Regressor  ,ࡣㄝ᫂ຊ㸦R2㸧ࡢ

2019 ᖺ࡛⣙ 97.52%,2020ᖺ࡛⣙ ࠋࡿࡁㄆ࡛☜ࡀ࡜ࡇࡿ࠶ㄝ᫂ຊ࡛࠸㧗࡟㠀ᖖ࡜93.67%

ḟ࡟ ,ᶵᲔᏛ⩦ࡢ」㞧ࡢࣝࢹࣔࢫࢡࢵ࣎ࢡࢵࣛࣈ࡞ᣲືࢆ⌮ゎࡵࡓࡿࡍ

 Permutation Feature Importance㸦PFI㸧,Partial Dependence㸦PD㸧,Individual,࡟

Conditional Expectation㸦ICE㸧,SHapley Additive exPlanations㸦SHAP㸧ࠕࡢ࡝࡞ㄝ

᫂ྍ⬟࡞ AI㸦XAI㸧ࠖ ࣟࢥ᪂ᆺ࡜せᅉࡢᕪࢻࢵࣞࣉࢫࡢᆅ᪉බඹᅋయ㛫,ࡋ⏝άࢆᡭἲࡢ

ࣝ࢖࢘ࢼࣟࢥᯝ,᪂ᆺ⤖ࡢࡑࠋࡓࡗ⾜ࢆᐹ⪄࡚࠸ࡘ࡟ኚ໬ࡢせᅉࡢⓎ⏕๓ᚋࢫࣝ࢖࢘ࢼ

ࡢⓎ⏕ᚋࢫ 2020 ᖺ࡛ࡣ 2019 ᖺ࡟ẚ࡭,ṧᏑᖺ㝈ࡢ࡜㛵ಀᛶࡀᑠ࠿ࢃࡀ࡜ࡇࡓࡗ࡞ࡃࡉ

࡟࡜ࡇࡓ࠸࡚ࢀࢃ㈙࡟඲యⓗࡣ᪉,୰㛗ᮇമ୍ࡿ࠶ࡀࡢࡶࡓࢀࡽ኎ࡣ࡟୰ࡢᮇമ▷ࠋࡿ

ࡢࡵ㧗ࡸࡸ,ࡽ࠿ᅇ㑊ࢡࢫࣜࡿࡼ࡟⏕Ⓨࡢࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺࠋࡿࢀࡉ ᥎࡜ᙳ㡪ࡿࡼ
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ᐇ㉁බമ㈝⋡ࡢ⮬἞య࡛ࡶ࡚ࡗ࠶Ᏻ඲㈨⏘ࡢ࡚ࡋ࡜ᆅ᪉മ࡬㈨㔠ࡀὶ࡜ࡓࡁ࡚ࢀ᥎ 

ࡀᖹᆒⓗ࡛ṧᏑᖺ㝈ࡀ⋠᪉,ᐇ㉁බമ㈝ẚ୍ࡿࢀࡉ 5 ᖺ௨ୗࡢ▷ᮇമ㖭᯶ࡢ୰ࡣ࡟኎ࡽ

⏘Ᏻ඲㈨,ࡣ࡚࠸࠾࡟⚝ࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺ࡟࠺ࡼࡢࡇࠋࡿࢀࡉ ᥎࡜ࡿ࠶ࡀ㖭᯶ࡓࢀ

୰ࡽ࠿ᮇമ▷ࡿࡼ࡟ᅇ㑊ࡢࡽ࠿୙☜ᐇᛶ࡞ᮇⓗ▷࡜ᢞ㈨ቑຍࡢ࡬ᆅ᪉മᢞ㈨ࡢ࡚ࡋ࡜

㛗ᮇമࡢ࡬ᢞ㈨ᑐ㇟ࡢ࡬㌿᥮ࡀぢࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡓࢀࡽ

ࡸせᅉࢡࢫࣜ࡞࠺ࡼࡢ࡝ࡀᢞ㈨ᐙ࡚࠸࠾࡟⚝ࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺ ,ࡾࡼ࡟ᯝ⤖ࡢࡽࢀࡇ

ᒓᛶ࡟ὀ┠ࡋ,ᢞ㈨⾜ືࢆኚ໬ࢆ࠿ࡿ࠸࡚ࡏࡉ⌮ゎࡿ࠶ࡀ࡜ࡇࡿࡍ⛬ᗘྍ⬟ࠋࡓࡗ࡞࡜ලయ

ⓗࡣ࡟,᪂ᆺࢫࣝ࢖࢘ࢼࣟࢥ᫬ࡣ࡟,ᕷሙ࡟୚ࡿ࠼▷ᮇⓗ࡞ඛ⾜ࡢࡁ୙㏱᫂ឤࡽ࠿▷ᮇ

മࡢ୰ࡣ࡟኎ࢀࡽ,୰㛗ᮇമࡣ඲యⓗ࡟㈙ࡸࡸ,࡟≉ࠋࡓ࠸࡚ࢀࢃ㧗ࡢࡵᐇ㉁බമ㈝⋡ࡢ

⮬἞య࡛ࡶ࡚ࡗ࠶ᆅ᪉മ࡬㈨㔠ࡀὶࡵࡓࡓࡁ࡚ࢀ,⌧ᅾࡢ⤒῭⎔ቃୗ࡛ࡢᆅ᪉മࡢ࡬ᢞ㈨

ࢀࡽ኎ࡣ࡟୰ࡢᮇമ㖭᯶▷ࡢ5ᖺ௨ୗ ,ࡋ࠿ࡋࠋ࠺ࢁࡔࡿ࠼ゝ࡜ࡿ࠶Ᏻ඲࡛ࡣ࡟ⓗ⯡୍ࡣ

ࠋࡿ࠼ゝ࡜ࡿࡍせࢆὀព࡟㠀ᖖ࡟㖭᯶㑅ᢥࡣ࡚࠸ࡘ࡟ᮇᆅ᪉മ▷࡟≉,ࡵࡓࡓࡗ࠶ࡀ㖭᯶ࡓ

෌ࡧ᪂ᆺࡢࢫࣝ࢖࢘ࢼࣟࢥᣑ኱ࡀぢࡿࢀࡽሙྜࡣ,ྠᵝࡢᢞ㈨⾜ືࡢኚ໬ࡀぢྍࡿࢀࡽ⬟

ᛶࡶ㧗ࡃ,௒ᚋࡢ⌮⟶ࢡࢫࣜࡢ▱ぢࠋࡿ࠼⪄࡜ࡢࡶࡿ࡞࡜
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᪥ᮏࡿࡅ࠾࡟᪂ᆺࡢࢫࣝ࢖࢘ࢼࣟࢥᆅ᪉മᕷሙࡢ࡬

ᐹ⪄ࡿࡍ㛵࡟⌮⟶ࢡࢫࣜ࡜ࢺࢡࣃࣥ࢖

୹Ἴ 㟹༤ *, ཎཱྀ ೺ኴ㑻**, ኱▼ ᱇୍***

１．はじめに

᪥ᮏࡢබເᆅ᪉മᕷሙྲྀࡢᘬ㔠㢠ࡣ㸪Ⓨ⾜ᕷሙᖺ㛫⣙㸵඙෇,ὶ㏻ᕷሙ⣙ 12඙෇࡟

ᢞࡢ㔠⼥ᶵ㛵ࡣබເᆅ᪉മᕷሙࡓࡲࠋࡿ㄂ࢆᘬつᶍྲྀࡢୡ⏺➨㸰఩ࡂḟ࡟⡿ᅜ ,ࡾୖ

㈨ᑐ㇟ࡸᆅ᪉㈈ᨻࡢ㈨㔠※࡚ࡋ࡜㔜せ࡞ᙺ๭ࢆᯝࠋࡓࡁ࡚ࡋࡓ㏆ᖺ㸪ᆅ᪉බඹᅋయ࡟

බ఍ィࡢ⤫୍ⓗ࡞ᇶ‽ࡀᑟධࡾࡼ࡟࡝࡞࡜ࡇࡓࢀࡉⓎ⾜యࡢ᝟ሗ㛤♧ࡀᨵၿࢀࡉ㸪࢖

࣮ࣝ࢖ࢫࢼ࢖࣐ࡢ㸪ᅜമ࠼ຍ࡟࡜ࡇࡓࡁ࡚ࡋ㐍ᒎ࡟ࠎᚎࡀഛᩚ࣮ࣕࢳࢡࣛࢺࢫࣛࣇࣥ

ࡶࡾࡼᅜമࡀ㸪㔠⼥ᶵ㛵ࡣᆅ᪉മࡿࡍᣢ⥔ࢆࢻ࣮ࣝ࢖ࡢࢫࣛࣉቃୗ࡛⎔ࡿࡍ⥆⥅ࡀࢻ

㧗࠸཰┈ᛶࢆ☜ಖྍ⬟࡞ᆅ᪉മࡢ࡬ᢞ㈨ࢆᣑ኱ࡽ࠿࡜ࡇࡿ࠸࡚ࡋ㸪ᆅ᪉മࡣᅜമࡢ௦

᭰㈈ࡢ࡚ࡋ࡜ᙺ๭ࡶ኱ࡃࡁ㸪ࡢࡑ㔜せᛶ࡟࠺ࡼࡢࡇࠋࡿ࠸࡚ࡋୖྥࠎ┈ࡣ,ᆅ᪉മࡣᆅ

᪉㈈ᨻ㐠Ⴀ࡟㔜せ࡞ᙺ๭ࢆᯝࢇࢁࡕࡶࡣ࡜ࡇࡍࡓ㸪ᢞ㈨ᑐ㇟ࡢ࡚ࡋ࡜ព⩏ࡶ኱ࠋ࠸ࡁ

ᡃࡀᅜࡢᆅ᪉മᕷሙࡢ೺඲࡞Ⓨᒎࡣ࡟ࡵࡓࡢ,ᕷሙཧຍ⪅ࡢ࡚ࡗ࡜࡟ᕷሙࡢ㏱᫂ᛶࡸ

ຠ⋡ᛶࢆ㧗ࡀ࡜ࡇࡿࡵ୙ྍḞ࡛ࡣ࡟ࡵࡓࡢࡑࠋࡿ࠶,༑ศ࡛ṇ☜࡞᝟ሗ࡜ࡶࡢᢞ㈨ᐙࡀ

࡞࡜ᚲせࡀቃᵓ⠏⎔ࡿࡁᢞ㈨࡛࠸ᚑ࡟㑅ዲࢡࢫࣜࡢ⮬ྛ,࡛࠼࠺ࡓࡗ⾜ࢆホ౯ࢡࢫࣜ

࠾࡟ᐇົ,ࡾ࠶࡛≦⌧ࡀࡢࡿ࠸࡚ࢀࡉ㝈ᐃࡣ✲◊᪤Ꮡࡿࡍ㛵࡟ᆅ᪉മᕷሙ,ࡋ࠿ࡋࠋࡿ

ࡀ✲◊࡟࠺ࡼࡢࡇࠋࡿ࠶ᐇ࡛⌧ࡀࡢࡿ࠶୙༑ศ࡛ࡶぢ▱ࡿࡍ㛵࡟యไ⌮⟶ࢡࢫࣜࡿࡅ

㐍ᒎ࡚ࡋ࡜⏤⌮ࡓࡗ࠿࡞ࡇ࡚ࡋ㸪➨㸯࡟,ᆅ᪉മࡀ㠀ᨻᗓಖドമ࡛ࡎࡽࢃ࠿࠿ࡶ࡟ࡿ࠶

஦ᐇୖᅜമࠕࡿࡍ࡜ࡿ࠶࡛ࢡࢫࣜྠ࡜ᬯ㯲ࡢᨻᗓಖドㄽࠖࡢᏑᅾࡀᣲࠕࠋࡿࢀࡽࡆᬯ

㯲ࡢᨻᗓಖドㄽࠖࡢᏑᅾࡾࡼ࡟, ᆅ᪉බඹᅋయ㛫ࡢಙ⏝ࣜࢡࢫᕪ㸦ࢻࢵࣞࣉࢫᕪ㸧ࡢ

Ꮡᅾ⮬యࡀ␲ၥどࡽ࠿࡜ࡇࡓࡁ࡚ࢀࡉ,ᆅ᪉മᕷሙ⮬యࢫࣥࢼ࢖࢓ࣇࡀ㡿ᇦࡣ࡚࠸࠾࡟

᪥ᮏᅜᨻᗓࡾࡼ࡟ᨻᗓಖドㄽࠖࡢᬯ㯲ࠕ,௚᪉ࠋࡓࡗ࠿࡞ࡇ࡚ࢀࡉ࡜㇟ศᯒᑐ࡝ࢇ࡜࡯

࠸࡚ࡋ᫂⾲࡟බᘧࢆ࡜ࡇࡿ࠶࡛ࡢࡶࡿࢀࢃᨭᡶࡾ⣙ᐃ㏻ࡢᙜึ࡚ࡋ࡜ཎ๎ࡣᆅ᪉മࡶ

ࢆᏑᅾࡢ㔠฼ᕪ࡞᭷ពࡢ㸪Ⓨ⾜య㛫ࡣ࡛✲◊⾜ඛࡢᩘ「ࡢ㈈ᨻᏛศ㔝࡟᪉࡛㸪୺୍ࡿ

ᣦ᦬ୖࡶࡋࡶࠋࡿ࠸࡚ࡋグ㔠฼ᕪࡀಙ⏝ࣜ࡟ࢡࢫ㉳ᅉࡽࡓࡋ࡜ࡿࡍ㸪ᬯ㯲ࡢᨻᗓಖド

ㄽࡢ୙᏶඲ᛶࡀ♧၀ࢀࡉ㸪Ꮫ⾡ୖࢇࢁࡕࡶࡣ㸪ᢞ㈨ពᛮỴᐃࡢ⌮⟶ࢡࢫࣜࡸほⅬࡽ࠿

ᐇົⓗࡶ࡟㔜せ࡞▱ぢࡀࡿ࡞࡜㸪ୖグ࡟㛵࡚ࡋᏛ⏺࣭ᐇົ⏺࡛ྜࡢព࡛ࡲࢀࡇࡣᚓࡽ

ࡆᣲࡀไ⣙ࡢ㠃࡛ࢱ࣮ࢹࡢ࡝࡞࡜ࡇ࡞ᅔ㞴ࡀᚓྲྀࡢࢱ࣮ࢹὶືᛶ,࡟㸰➨ࠋ࠸࡞࠸࡚ࢀ

ࢆࢱ࣮ࢹ኎㈙㧗 ,࡛⬟ྍࡀධᡭࡢࢱ࣮ࢹ኎㈙㧗ࡢᆅ᪉മᕷሙ,ࡣ࡚࠸࠾࡟⡿ᅜࠋࡿࢀࡽ

኎㈙ࡢᆅ᪉മ࡚࠸࠾࡟᪥ᮏ,ࡀࡿ࠸࡚ࢀࢃ⾜ࡀ✲◊ࡿࡍ㛵࡟ࢡࢫὶືᛶࣜ࡞ࠎᵝ࡟࡜ࡶ

                                                     
* ੤ೈָӅ୉ָָࡃܨ෨گद **੤ೈָӅ୉ָঐָ෨०گद ***۟य୉ָڂݜָࡃܨӅگद

－ 36－



ᅔ㞴ࡀศᯒࡿࡍ㛵࡟ࢡࢫὶືᛶࣜ,ࡵࡓࡿ࠶ᅔ㞴࡛࡟㠀ᖖ≦⌧ࡣ࡜ࡇࡿࡍධᡭࢆࢱ࣮ࢹ

ࡿ࠸࡚ࢀࡉ௜୚,࡟ୖ࠸ప࡟㠀ᖖࡀ⋠ᚓྲྀࡢ᱁௜ࡢᆅ᪉മ㖭᯶,࡟㸱➨ࠋࡿ࠶࡟ἣ≦࡞

᱁௜ࡶᇶᮏⓗࡀ࡜ࡇࡿ࠶୍࡛ྠࡣ࡟ᣲࡢࡇࠋࡿࢀࡽࡆⅬࡣ,๓㏙ࠕࡢᬯ㯲ࡢᨻᗓಖド

ㄽࠖࡢᏑᅾࡶ࡜㛵ಀࡢ࡝,ࡀࡿࡍᆅ᪉බඹᅋయࡢಙ⏝ࣜྠࡶࢡࢫ⛬ᗘ࡛࠼⪄࠺࠸࡜ࡿ࠶

᪉୍ࡶ㒊Ꮡᅾࡵࡓࡢࡑ,ࡋ௜୚ࡿࢀࡉ᱁௜୍ࠋࡿ࠶ࡀ≦⌧࠺࠸࡜ࡿ࡞࡟୍ྠࡶ᪉,⮬἞

య㛫ࡣ࡚࠸࠾࡟,㈈ົ≧ἣࡢⰋࡋᝏࡢࡾ࡞࠿ࡣ࡟ࡋᕪࡾ࠶࡛≦⌧ࡀࡢࡿ࠶ࡀ,ᢞ㈨ᐙ࡜

㏆ᖺ㸪,࡟㸲➨ࠋࡿࢀࢃᛮ࡜ࡿ࠶ࡀ≦⌧ࡿ࠸࡚ࡗ࡞ࡃࡃ࡟࠼ぢࡀࢡࢫࣜ⏝ಙࡢ┿ࡣ࡚ࡋ

ᆅ᪉മ㔠฼ࡀⴭࡃࡋప࠸Ỉ‽࡛᥎⛣ࣝࢹࣔ,ࡽ࠿࡜ࡇࡿ࠸࡚ࡋᵓ⠏࡚࠸࠾࡟┠ⓗኚᩘࡢ

ᕪࡀᑠࡵࡓ࠸ࡉಙ⏝ࣜࣝࢹࣔࡢࢡࢫᵓ⠏ࡿࡼ࡟ホ౯ࡀᅔ㞴࡛ࡀ࡜ࡇࡿ࠶ᣲࠋࡿࢀࡽࡆ

࠼⪄࡜ࡿ࠶㔜せ࡛࡟≉ࡣᮍᙧᡂࡢពྜࡿࡍ㛵࡟ホ౯ࢡࢫ㸪ࣜࡶ୰࡛ࡢㄢ㢟ࡢࡽࢀࡇ

኱ࡣ࡜ࡇ࠸ࡋஈࡀ✚⵳✲◊ࡿࡍ㛵࡟ᕷሙ࡞ᕧ኱ࡘ࠿㔜せࡶ࡟㸪ᐇົⓗ࡟࠺ࡼࡢࡇࠋࡿ

࠼୚ࢆࢺࢡࣃࣥ࢖࡞ࡁ኱࡟㸪㏆ᖺᕷሙࡅࢃࡾ࡜㸪ࡣᮏሗ࿌ࠋࡿ࠼⪄࡜ࡿ࠶ၥ㢟࡛࡞ࡁ

ศᯒࢡࢫࣜ⏝㸪ಙ࡛࡜ࡇࡿࡍㄪᰝࢆᙳ㡪ࡢឤᰁ⑕ࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺࡿ࠶ࡀᛶ⬟ྍࡓ

ࠋࡿࡍ࡜ⓗ┠ࢆ࡜ࡇࡿࡍᚓ⋓ࢆᏛ⾡ⓗ▱ぢࡿࡍ㛵࡟ᆅ᪉മᕷሙࡽ࠿ほⅬࡢ

２．先行研究レビューと本研究の概要

２－１．先行研究レビュー

ᆅ᪉മᕷሙ࡟㛵ࡿࡍᏛ⾡ศ㔝ࡣ,఍ィᏛ,㈈ᨻᏛ,ࡢࢫࣥࢼ࢖࢓ࣇ ࡀ✲◊㡿ᇦ࡛ࡢࡘ3

ᆅ᪉മ㔠,ࡅ᱁௜ࡢᆅ᪉മࡸ⾲㈈ົㅖࡢබ఍ィ,ࡣศ㔝࡛ࡢ఍ィᏛ,ࡎࡲࠋࡿ࠸࡚ࢀࢃ⾜

฼᝟ሗࡢ࡜㛵㐃ᛶࡀ࡝࡞,」ᘧ⡙グࡸⓎ⏕୺⩏࡟ᇶ࡙ࡃ఍ィ᝟ሗ࡚ࡗࡼ࡟✲◊ࡓ࠸⏝ࢆ

㐍ᒎ୍ࠋࡿ࠸࡚ࡋ᪉,㈈ᨻᏛศ㔝࡛ࡣ,ᆅ᪉മᕷሙ࡟ᑐࡿࡍ㈈ᨻ᝟ሗࡢᙳ㡪ࡀ࡝࡞◊✲

ホ౯ࢡࢫࣜ⏝ಙࡢമๆᕷሙࡿࡍ࡜୰ᚰࢆമ♫ࡣศ㔝࡛ࢫࣥࢼ࢖࢓ࣇ,ࡓࡲ,ࡿ࠸࡚ࢀࡉ

ࢵࣞࣉࢫࡓࡋ࡟㇟ᑐࢆࢻࢵࣞࣉࢫࡢᆅ᪉മ,ࡣ࡛✲◊ᮏࠋࡿ࠸࡚ࢀࢃ⾜ࡀ✲◊ࡿࡍ㛵࡟

ࣗࣅࣞ࡟㇟ᑐࢆࡢࡶ࠸῝ࡢ㛵㐃࡟୺㢟ࡢ✏ᮏ,ࡀࡿࡵ㐍ࢆศᯒࡿࡼ࡟ᵓ⠏ࣝࢹ᥎ᐃࣔࢻ

ࠋ࠺⾜ࢆ࣮

ᆅ᪉മᕷሙࡣ✲◊ࡢ⡿ᅜ࡛㐍ᒎࡾ࠾࡚ࡋከࡀ✲◊ࡢࡃぢࠋࡿࢀࡽ⡿ᅜࡢᆅ᪉മ◊✲

㛵ಀࡢࢻ࣮ࣝ࢖࡜മົ㢠࡚࠸ࡘ࡟㛵ಀᛶࡢ࣒࢔࣑ࣞࣉࢡࢫࣜ࡜㈈ົ೺඲ᛶ,࡚ࡋ࡜౛ࡢ

ࡓࡋ♧ࢆ Goldstein,and Woglom㸦1995㸧,ㄝ᫂ኚᩘ࡟ࡘ୍ࡢὶືᛶ࣒ࣜ࢔࣑ࣞࣉࢡࢫ

ࡓࡗ⾜ࢆ᥎ᐃࢻ࣮ࣝ࢖࡚࠸⏝ࢆ Wang,Wu,and Zhang㸦2008㸧ࡀ✲◊ࡢ࡝࡞ᣲࢀࡽࡆ

ࡓࡋศᯒ࡚ࡋ༊ศ࡟ὶືᛶ࡜ࢺ࢛ࣝࣇࢹࢆせᅉࢡࢫࣜ,ࡓࡲࠋࡿ Schwert㸦2017㸧,㔠

⼥ᶵ㛵ࡶᢞ㈨ࡢ㝿࡟ᚲࡎཧ↷ࡿࡍ᱁௜ࢆᑐ㇟࡚ࡋ࡟,㈈ົᣦᶆࡾࡼ࡟᱁௜ࡅ᥎ᐃࣉࢫ࡜

ࡓࡗ⾜ࢆ᥎ᐃࢻࢵࣞ Capeci㸦1991㸧,ㄝ᫂ኚᩘ࡟᱁௜࠸⏝ࢆࡅᆅ᪉മࢻࢵࣞࣉࢫࡢ᥎

ᐃࡓࡗ⾜ࢆ Liu and Thakor㸦1984㸧➼ࡀ✲◊ࡢᣲࡢࡑࠋࡿࢀࡽࡆ௚ࡢ㛵㐃◊✲࡛ࡣ,

ᆅ᪉മࡢὶືᛶ࡜౯᱁ࡢ࡜࢕ࢸࣜ࢕ࢸࣛ࣎㛫࡟ṇࡢ㛵ಀࡓࡋ♧ࢆ Downing and Zhang

㸦2004㸧,ᆅ᪉മࢆࢺࢫࢥࢢࣥ࢕ࢹ࣮ࣞࢺࡢ᥎ᐃࡾࡼ࡟࡜ࡇࡿࡍ౯᱁ࡢ㏱᫂ᛶࡢḞዴࡢ

ၥ㢟ࢆᣦ᦬ࡓࡋ Harris and Piwowar㸦2006㸧ࡸ,㈈ᨻ≧ἣࡀᝏ࠸⮬἞య࡛࠿ࡶ࡟ࡿ࠶
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‽Ỉࡢᗘ⛬ྠ࡜ᆅ᪉බඹᅋయࡢ᱁ྠࡣ‽Ỉࡢࢻࢵࣞࣉࢫᆅ᪉മࡿ࠸࡚ࡋ⾜Ⓨ,ࡎࡽࢃ࠿

ࡓࡋᣦ᦬ࢆ┪▩࠺࠸࡜ࡿࡍᏑᅾࡶᆅ᪉බඹᅋయࡿ࠶࡛ Novy-Marx and Rauh㸦2011a, 

2011b㸧ࡶ✲◊ࡢ࡝࡞ぢࠋࡿࢀࡽ

࠼౛ࠋࡓࡁ࡚ࢀࢃ⾜㈈ᨻᏛศ㔝࡛࡟୺࡛ࡲࢀࡇ,ࡣ✲◊ᆅ᪉മࡢ᪥ᮏ࡛,ࡋᑐ࡟ࢀࡇ

ࣞࣉࢫᑐᅜമࡀ᪤Ꮡᣦᶆࡢᩘ「ࡢᆅ᪉බඹᅋయࡢᅜࡀࢃ,ࡣ୰㔛㸦2019㸧࡛࣭⏣▼ ,ࡤ

ࡢᆅ᪉බඹᅋయࡢ௚ࡣᝏ໬ࡢෆᐜࡢ᪤Ꮡᣦᶆ,ࡸ࡜ࡇࡿ࠼୚ࢆᙳ㡪࡞᭷ព࡚ࡋᑐ࡟ࢻࢵ

࠿ࡽ᫂ࡶ࡚࠸ࡘ࡟ࢡࢫ࣮ࣜࣂ࣮࢜ࣝࣆࢫ࠺࠸࡜ࡿ࠼୚ࢆᙳ㡪ࡢ㈇ࡶ࡟‽Ỉࢻࢵࣞࣉࢫ

㔜ᅇᖐ,ࡣ୰㸦2012㸧,୰㔛㸦2008㸧,Hattori and Miyake㸦2015㸧࡛⏣ ,ࡓࡲࠋࡓࡋ࡟

ศᯒࡀ┬ົ⥲࡚࠸⏝ࢆබ⾲ࠕࡿ࠸࡚ࡋᐇ㉁බമ㈝ẚ⋡ࠖࠕࡸᑗ᮶㈇ᢸẚ⋡ࠖ➼ࡢ㈈ᨻ

㛵㐃ᣦᶆ㸦᪤Ꮡᣦᶆ㸧࡜ᑐᅜമࡢࢻࢵࣞࣉࢫ᭷ព࡞㛵ಀᛶ୕ࠋࡓࡋ♧ࢆᏯ㸦2017㸧࡛

ㄝ᫂ኚᩘࢆᕪࡢప್᭱࡜኎㈙ཧ⪃⤫ィ್᭱㧗್࡚ࡋ࡜ὶືᛶᣦᶆ,࠼ຍ࡟᪤Ꮡᣦᶆ,ࡣ

 ,࡟௚ࡢࡑࠋࡿ࠸࡚ࡗ⾜ࢆศᯒࡿࡍ㛵࡟᥎ᐃࢻࢵࣞࣉࢫࡢᆅ᪉മ,࡛࡜ࡇࡿࢀධࡾྲྀ࡟

๓㏙ࡢ᪤Ꮡᣦᶆ࣭ὶືᛶᣦᶆࣟࢡ࣐࡟ᣦᶆ࡛ࡿ࠶᭷ຠồேಸ⋡ࡶㄝ᫂ኚᩘ࡚ࡋ࡜㏣ຍ

᪉, ஭₲࣭୕Ꮿ㸦2007㸧୍࡛ࠋࡿࢀࡽぢࡶ✲◊ࡢᕝ㸦2007㸧▼ࡓࡗ⾜ࢆᵓ⠏ࣝࢹࣔࡋ

஦ᐇୖྠࣜࡀᅜമ࡜ᆅ᪉മ,ࡾ࠾࡚ࡋಖドࢆമົࡢᆅ᪉බඹᅋయ࡟ࡕ࠺ࡢᬯ㯲ࡀᅜ,ࡣ

ࡉࠋࡿ࠸࡚ࢀࡉゝཬࡀᏑᅾࡢᨻᗓಖドㄽࠖࡢᬯ㯲ࠕ,ࡿࡅ࠾࡟ᅜࡀࢃࡿࢀࡉ࡞ぢ࡜ࢡࢫ

ࡋศᯒࢆ㛵㐃ᛶࡢ࡜ࢻࢵࣞࣉࢫᆅ᪉മࡸࡅ᱁௜,ࡋ㏣ຍࢆබ఍ィ᝟ሗ࡟᪤Ꮡᣦᶆ ,࡟ࡽ

㸦Haraguchi and Oishi (2019),ཎཱྀ࣭୹Ἴ㸦2021㸧,ཎཱྀ࣭୹Ἴ✲◊ࡢ㐃୍ࡓ

㸦2022㸧㸧ࡀᣲୖࠋࡿࢀࡽࡆ㏙ࡢᩘ「ࡢㄢ㢟ࡢᏑᅾࡣ☜ㄆ࡛ࡀࢃ,ࡢࡢࡶࡿࡁᅜ࠸࠾࡟

࢓ࣇ,࡟≉ࠋࡿ࠶ᐇ᝟࡛ࡀࡢࡿ࠶㝈ᐃⓗ࡛ࡣ஦౛ࡢ✲◊⾜ඛࡢࢡࢫࣜ⏝ಙࡢᆅ᪉മࡣ࡚

ࡽࡉࠋ࠸࡞ࢀࡽぢ࡝ࢇ࡜࡯ࡣ✲◊ࡓ࡚࠶ࢆⅬ↔࡟ศᯒࢡࢫࣜ⏝ಙࡽ࠿ほⅬࡢࢫࣥࢼࣥ

ࡿ࠶ィⓗᡭἲ࡛⤫࡞ఏ⤫ⓗ࡚࡭ࡍ㸪ࡣศᯒࡓࡆグ࡛ᣲୖ࡟ OLS ࠶࡛ࡢࡶࡃᇶ࡙࡟➼

ࢫࣥࢼࣥ࢓ࣇ,ࡋ࡜㇟ᑐࢆㄢ㢟ࡸṦᛶ≉ࡢᆅ᪉മࡢ᪥ᮏ ,ࡋᑐ࡟✲◊⾜ඛࡢࡽࢀࡇࠋࡿ

࡜✲◊ࡓࡋᵓ⠏ࢆࣝࢹ᥎ᐃࣔࢻࢵࣞࣉࢫᆅ᪉മ࡚ࡋ⏝㐺ࢆࣝࢹࣔ⩦ᶵᲔᏛࡽ࠿ほⅬࡢ

ࠋࡿࢀࡽࡆᣲࡀ୹Ἴ࣭ཎཱྀ(2023a)࡚ࡋ

２－２．本研究の目的と分析方針

ᮏ◊✲ࡣ㸪ᆅ᪉മࡢ㔠฼ᕪࡿ࡞࠿࠸ࡀせᅉ࡟ᇶ࡙ࢆ࠿ࡢ࡞ࡢࡶࡃ᫂ࡵࡓࡿࡍ࡟࠿ࡽ

࡜ࡇࡿࡍඹ᭷ࡃᗈࡋ♧ᥦ࡟➼㔠⼥ᶵ㛵ࢆ㸪ᙜヱ⤖ᯝ࡛࠼࠺ࡓࡗ⾜ࢆศᯒࢡࢫࣜ⏝ಙࡢ

࡛㸪Ꮫ⾡ୖ࣭ᐇົୖࡢ᪂࡞ࡓ▱ぢᥦ౪ࢆ㏻࡚ࡌ㸪࡛ࡲࢀࡇ᱁௜࡛ࡳࡢࡅホ౯ࡿࢀࡉഴ

㏱ࡢᕷሙࡣ࡚࠸ࡦ㸪ࡾᅗࢆ㏱᫂ᛶྥୖࡢࡽ࠿ᢞ㈨ᐙどⅬ,ࡋ㛵࡟ᆅ᪉മᢞ㈨ࡓࡗ࠶ࡢྥ

᫂ᛶྥୖ࡜άᛶ໬ࢆ┠ᣦࠋࡿ࠶࡛ࡢࡶࡍ

ᮏ◊✲࡛ࡣ,Ꮫ⾡ⓗ࡛ࡲࢀࡇࡣ࡟ஈࡓࡗ࠿ࡋᆅ᪉മࡢಙ⏝ࣜࢡࢫศᯒࡢ▱ぢࡀ⵳✚ࡉ

ศᯒ࡚࠸ࡘ࡟ື⾜ᢞ㈨ࡢ࡬ᆅ᪉മ࡚ࡋ࡜㇟ᑐࢆᆅ᪉മᕷሙࡢ᪥ᮏ,ࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࢀ

ឤᰁ⑕ࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺࡿࢀࡲぢ㎸࡜࠸ࡁ኱ࡀᙳ㡪ࡢ࡬ᕷሙࡣ࡛✲◊ᮏ,࡟≉ࠋࡿࡍ

ࠋ࠺⾜ࢆศᯒ࡚ࡋ┠ὀ࡟ᙳ㡪ࡢ࡬ᆅ᪉മᕷሙࡢ
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๓㏙ࡾ࠾࡜ࡢ,ಙ⏝ࣜࢡࢫศᯒࢻࢵࣞࣉࢫࡿࡅ࠾࡟᥎ᐃࣔࣝࢹᵓ⠏࡟㛵࡚ࡋ,⌧ᅾࡢ

ᆅ᪉മᕷሙࡀࢻࢵࣞࣉࢫࡢపỈ‽࡛ࡿ࠶ㄢ㢟࡞࠺ࡼࡢࡇࠋࡿ࠶ࡀపỈ‽ࢻࢵࣞࣉࢫࡢ

ୗ࡛ศᯒࢆ㐍ࡣ࡟ࡵࡓࡿࡵ,㧗⢭ᗘࢻࢵࣞࣉࢫࡢ᥎ᐃࣔࡢࣝࢹᵓ⠏ࡀ୙ྍḞࡀࡿ࡞࡜,

ᚑ᮶ࡢ㔜ᅇᖐࣔࡣ࡛ࣝࢹ⢭ᗘୖࡢ㝈⏺ࡾࡼ,ࡵࡓࡿࡌ⏕ࡀ㧗⢭ᗘࡢᡭἲ᳨ࢆウࡿࡍᚲせ

ಖ☜ࢆㄝ᫂ຊࡢ㧗⢭ᗘࡘ࠿ᰂ㌾࡛࡜ࡇ࠺⾜ࢆ⟭ィ࡞኱⭾࡛ࢱ࣮ࣗࣆࣥࢥ,㏆ᖺࠋࡿ࠶ࡀ

ࡿࡁ࡛ AI㸦ேᕤ▱⬟㸧ࣔࡢࢱ࣮ࣗࣆࣥࢥ,ࡀࣝࢹィ⟬㏿ᗘࡾࡼ࡟ୖྥࡢ㐍໬࠸࡚ࡋ

ࣔ⩦ᶵᲔᏛ,ࡋᣦࢆィ⟬ᡭἲࡢ࠿ࡘࡃ࠸ࡢࡕ࠺ࡢࡑ,ࡣ⛠࿧࠺࠸࡜ࣝࢹࣔ⩦ᶵᲔᏛࠋࡿ

ࡸᡭἲ࡞ࠎᵝࡣ࡚ࡗࡓ࠶࡟⏝㐺ࡢࣝࢹ㸪ࣔࡵࡓࡢࡑࠋࡿࡍᏑᅾࡀ㢮✀ࡢࡃከࡣ࡟ࣝࢹ

๓ᥦ᮲௳᳨࡚࠸ࡘ࡟ウ࠸⾜ࢆ㸪᭱㐺࡞ᶵᲔᏛ⩦ࣔࢆࣝࢹ㑅ᐃࡿࡍసᴗࡀ㔜せࠋࡿ࡞࡜

ᮏ◊✲ࡢศᯒෆᐜࡣ௨ୗࡣࡎࡲࠋࡿ࠶࡛ࡾ࠾࡜ࡢ,᪂ᆺࢫࣝ࢖࢘ࢼࣟࢥⓎ⏕๓ᚋࡑࡢ

ㄝ,ࡋᵓ⠏ࢆࣝࢹ᥎ᐃࣔࢻࢵࣞࣉࢫࡾࡼ࡟⩦ᶵᲔᏛࡢ࠿ࡘࡃ࠸,࡚࠸࠾࡟ᮇ㛫ࡢࢀࡒࢀ

᫂ຊࡢ㧗ࡢࣝࢹࣔ࠸㑅ᐃࡓࡲࠋ࠺⾜ࢆ,≉ᚩ㔞࡚ࡋ࡜㔜せ࡞㈈ᨻ࣭ᕷሙᣦᶆࡢ࡝࡞≉ᐃ

ᚩ≉ࡢᑡ᭱ࡿࡁᣢ࡛⥔ࢆ‽ỈࡢỴᐃಀᩘ,ࡁ࠸࡚ࡋࡽῶࢆᩘࡢ㝿, ≉ᚩ㔞ࡢࡑࠋ࠺⾜ࢆ

㔞ࢆ≉ᐃࡾࡼ࡟ࢀࡇࠋࡿࡍ,᪥ᮏࡢᆅ᪉බඹᅋయࡀⓎ⾜ࡿࡍᆅ᪉മࡢ㔠฼㸦౯᱁㸧ᕪࢆ

ᵓᡂࡿࡍ୺せ࡞せ⣲ࡀఱࢆ࠿᫂ࠋࡿࡍ࡟࠿ࡽḟ࡟,㏆ᖺὀ┠ࠕࡿ࠸࡚ࢀࡉㄝ᫂ྍ⬟࡞

AI㸦eXplainable AI: XAI㸧ࠖ ࢻࢵࣞࣉࢫࡢᆅ᪉බඹᅋయ㛫࡞ヲ⣽࡟᭦,ࡋ⏝άࢆ⾡ᢏࡢ

ᕪࡢせᅉࢼࣟࢥ࡜๓ᚋྛࡢ≉ᚩ㔞࡜┠ⓗኚᩘࡢ㛵ಀᛶࡢኚ໬࡚࠸ࡘ࡟⪃ᐹࡇࠋ࠺⾜ࢆ

࠺ࡼࡢ࡝࡚ࡋᑐ࡟ኚ໬ࡢື⾜ᢞ㈨ࡢ࡬ᆅ᪉മࡀឤᰁ⑕ࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺ ,ࡾࡼ࡟ࢀ

ࢆኚ໬ࡢື⾜ᢞ㈨ࡢᢞ㈨ᐙࡸỴᐃせᅉࡢ㔠฼,࡟ࡽࡉࠋ࠺⾜ࢆศᯒࡢ࠿ࡓ࠼୚ࢆᙳ㡪࡞

㋃ࡢ࡛⚝ࢼࣟࢥ,࠼ࡲᆅ᪉മᢞ㈨ࢡࢫࣜࡿࡅ࠾࡟⟶⌮᪉ἲ࡚࠸ࡘ࡟⪃ᐹࠋ࠺⾜ࢆ

３．分析データ

ຌڂݜ͹Ϡυϩߑ஛͹ࡏ͹࢘༽υʖνͶ͕͏ͱ,ઈ໎ร਼Ͷͯ͏ͱͺ,͞ΗΉͲ͹઎ݜߨ
ඇർིʱh࠶ఢ͠Ηͱ͏Ζʰࣰ࣯ޮࢨ͗ڻͲ΍Ӫڂ গཔෝ୴ർིʱ͵ʹ͹عଚࢨඬΏ૱ແ
঴ޮනࣁྋͲ͍Ζஏ๏ޮڠ஄ର͹ࡔ੕য়ڱ඲Ճࣁྋͳ͢ͱҲൢదͶ༽͏ΔΗΖʰஏ๏ࡔ੕
য়ڱ௒ࠬؖࣁܐྋʤ݀ܯ౹ࢋʥɦ υʖνΝ࢘༽ͤΖɽ͠ΔͶ,ຌߚͲͺۛ೧੖ඍ͠ΗҲൢͶ
৚ๅ΍ઈ໎ร਼ޫึͶՅ͓ΖɽΚܯͰ͚ޮճخʀ൅ਫ਼कٝͶى฿Ն೵ͳ͵ͮͪ෵ࣞ͗༼࢘
੏ౕͶΓΕӣӨ͠Ηͱ͘ܯͰ͚ճخकٝͶۜݳʀى฿஄ରͺ,͞ΗΉͲୱࣞڠ͹ஏ๏ޮࠅ͗
ͪɽۛ೧Ͷ͵ͮͱΓ͑Ώ͚,૱ແ঴͗ 2015 ೧Ͷࣖͪ͢ʰ౹Ҳదخ६ʱͶخͰ͘,ଡ͚͹ஏ๏
ཤ༽Ͳ͚͘߁,ೖͲͺ,න͢ͱ͕Εࠕ৚ๅΝܯͰ͚ޮճخʀ൅ਫ਼कٝͶى฿஄ର͗෵ࣞڠޮ
ΖΓ͑Ͷ͵ͮͪɽ2019೧ࡑݳͲͺ,ຌӣ༽΍ٌಕͶ৒ΕΆͳΞʹ͹ஏ๏ޮڠ஄ରͺ౹Ҳద
ແঀනΝޮන͢ͱ͕Ε,2019ࡔܯͰ͘ޮճخ६ϠυϩͶخ ೧݆̑ 31 ೖ఼࣎Ͳ,1,788͹ஏ๏
஄ର͹͑ͬڠޮ 1,695஄ର͗౹Ҳదخ६ͶΓΖޮճࡔܯແঀන͹ࡠ੔Ν׮྅͢ͱ͏Ζɽࡠ
੔Ϡυϩ͹౹ҲԿͺ,౹Ҳదخ६͹಍೘ͶΓΕ୉͚͘਒ఴ͢,ޮճࡔܯແঀන͹࣑ࣙରؔ͹
ർֳՆ೵੓Ν޴৏ͦͪ͠ɽΉͪ,૱ແ঴͗͞ΗΔ͹υʖνΝʰ౹Ҳద͵خ६ͶΓΖࡔແॽྪ
ͶؖͤΖ৚ๅ ʤɦ૱ແ঴υʖνϗʖηʥͳ͢ͱϙʖϞϘʖζͶͪ͢͞ࡎܟͳͶΓΕ,ͫΗ΍
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͗υʖνͶΠέιηͲ͘ΖΓ͑Ͷ͵Ε,ޮճܯ৚ๅ͹࣑ࣙରؔ͹ർֳ෾ੵ͵ʹͺ಍೘઴ͳർ
΄ͱஸ͚͢րવ͠ΗͪɽຌߚͲ΍෾ੵ͹ଲেͳ͢ͱ͏Ζஏ๏ࢤ࠶৖͹͞ΗΔ͹ޮճܯ৚ๅ
ͶଲͤΖ඲Ճͺ,৶༽Ϩηέ෾ੵ͹؏఼͖Δͺ΍ͬΘΞ,ճָܯ৏΍॑གྷ͵࿨఼ͳ͵ΕಚΖ
ͪΌ,ϠυϩͶ௧Յ͢ͱ͏ΖɽΉͪ,৿͚͢೘घՆ೵ͳ͵ͮͪ৚ๅΝखΕ೘ΗΖ͞ͳͶΓΕ,
৶༽Ϩηέ෾ੵͶ͕͜Ζઈ໎ྙΏϠυϩ੠ౕΝ޴৏Ͳ͘Ζ͞ͳ͗غଶ͠ΗΖɽ

ᮏศᯒ࡛ࢆࢺࢵࢣ࣮࣐࣮ࣜࢲࣥ࢝ࢭࡣศᯒᑐ㇟ࡋ࡜,㔠฼᝟ሗྲྀࡢᚓ࡟ࡵࡓࡢമๆศ

ᯒࢆࠖࢡࢵࣈࢻ࣮ࣝ࢖ࠕ࢔࢙࢘ࢺࣇࢯ࣭ࢫ࣮࣋ࢱ࣮ࢹ౑⏝ࡋ 2019ᖺ 4᭶ 15᪥ࡽ࠿

2019 ᖺ 5᭶ 31᪥ࡢ࡛ࡲᮇ㛫ཬࡧ 2020ᖺ 4᭶ 1᪥ࡽ࠿ 2020ᖺ 5᭶ 29᪥ࡢ࡛ࡲᮇ㛫ࢆ

ศᯒᑐ㇟ࡓࡲࠋࡿࡍ࡜,υʖνखಚ͗Ն೵͵ஏ๏࠶໑ณΝଲেͳ͢,ຌ෾ੵؔغͶ͕͜Ζೖ
ͱ͏͢༼࢘Ζɽ͞͞Ͳ݆͖̒Δ݆̓͹υʖνΝͤ༼࢘΢ʖϩχυʖνΝ࠶ϗʖη͹ஏ๏࣏
Ζ͹ͺ,݆͖̒Δ݆̓ͺஏ๏࣑ࣙ๑ͶఈΌΔΗͱ͏Ζஏ๏ޮڠ஄ର͹͏͖͵Ζࡔແࢨඬ΍৿
ΉͬΉͬͲ͍Ζ֦ஏ๏͗غ࣎නޮࢋ݀,Ͷ͍ͪΖͪΌؔغͲ͍Ζड़೴੖ཀྵؔغ͏͵න͢ޮو
ΝഋঈͲ͘ɾ೧ౕϗʖηͲޮฑͶ඲ڻ஄ର͹৚ๅ֋ࣖ͗ηϕϪρχͶଲ͢ͱ༫͓ΖӪڠޮ
ՃͲ͘Ζͳ͓ߡΖ͞ͳͶΓΖɽ
Ͷ୉͚ࠪ͘ӊ͠ΗΖͪΌ,ໃϨηέͳڧ৖؂ࢤͶ͕͏ͱͺ, ΢ʖϩχਭ६͗ڂݜ౵͹࠶ऀ

ηϕϪρχΝ໪దร਼Ͷ༽͏Ζ͞ͳ͗ҲൢదͲ͍Ζɽ࠶ࠅ६ͳͪ͢ଲخΝ࠶ࠅΔΗΖ͓ߡ
͖͢͢,2016 ೧͖Δࣰ͠ࢬΗͱ͏Ζೖຌ۞ߨ͹Ϝ΢ψηۜཤ੕ࡨͶΓΕ,ຌߚ͹෾ੵଲেͳ
͢ͱ͏Ζ 2019 ೧݆̒Ґ߳Ͷ͕͏ͱ΍,कͶ࢔ଚ೧ݸ 10 ೧ҐԾ͹೧ݸͲۜ࠶ࠅཤͺϜ΢ψ
η͹஍ΝखΖ͞ͳ͗௪৙͹য়ସͳ͵ͮͱ͏ΖɽҲ๏,ஏ๏࠶͹΢ʖϩχͺ࠶ࠅ͹Γ͑Ͷೖຌ
ηϕϪρχͺͨ͹࠶ࠅଶͲͥ͘ඉ৙Ͷఁਭ६͹ϕϧη஍ΝͳΖͪΌ,ଲغ͹ഛ͏೘Η͗ߨ۞
୉෨෾͗ۜ࠶ࠅཤ͹Ϝ΢ψη෱͹෨෾͗ઐΌͱ͢Ή͑ɽ͞͹ͪΌ,ଲ࠶ࠅηϕϪρχΝ໪ద
ร਼ͳͪ͢৖߻,ஏ๏࠶΢ʖϩχ͹รಊΓΕ΍΋͢Θ࠶ࠅ΢ʖϩχ͹รಊ͹ӪڻΝ୉͚͘ण
͜ͱ͢Ή͑͹Ͳ,ஏ๏࠶͹৶༽Ϩηέ෾ੵ͹Ϡυϩߑ஛Νࡏ͑ߨͶͺ໪దร਼ͳ͢ͱ༙ްͶ
పࡀ‽Ỉࢡࢫࣜࡶ୰࡛᭱ࡢ㸪ᆅ᪉മࡣ࡛✏ΝؓΊ,ᮏڱ೵͢͵͏Ն೵੓͍͗Ζɽ͞͹য়ؽ

࡜ᮾி㒔മ࡜㖭᯶ྛ,ࡋ࡜ࢡ࣮࣐ࢳࣥ࣋ࢆᮾி㒔മࡿ࠶࡛ࡘ㸯ࡢᆅ᪉മࡿࢀࡲぢ㎸࡜࠸

ࣉࢫᑐᮾி㒔മࠋࡿࡍ⏝᥇࡚ࡋ࡜ⓗኚᩘ┠ࢆ㸧ࢻࢵࣞࣉࢫ㸦ᑐᮾி㒔മࢻࢵࣞࣉࢫࡢ

ࡢṧᏑᖺ㝈ࡢព௵,ࡋ⟭ィࢆࣈ࣮࢝ࢻ࣮ࣝ࢖࡚ࡋ㛫⿵ࣥ࢖ࣛࣉࢫࢆ㸪ᮾி㒔മࡣࢻࢵࣞ

ᮾி㒔മࡢ㔠฼᝟ሗࢆᑟฟ࡚ࡋィ⟬ࠋࡿࡍϠυϩߑ஛͹ߨࢾͶ࢘༽ͤΖઈ໎ร਼ͺ,ஏ๏
ʓ͹ஏݺ,৖υʖνࢤ࠶ඬ,ஏ๏ࢨ͹֦झʹ͵ܯ౹ࢋ݀,ඬࢨ੕ࡔ৚ๅ,कགྷܯ஄ର͹ޮճڠޮ
๏࠶໑ณ͹଒੓υʖν͵ʹܯ߻ 45 ร਼Ͳ͍ΖɽηϕϪρχਬఈϠυϩͶ࢘༽ͪ͢໪దร
਼ͳઈ໎ร਼ͳ͢ͱͪ͢ߨࢾร਼Ҳལͺන̏͹ͳ͕ΕͲ͍Ζɽ
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࠙න̏ ໪దร਼ͳͪ͢ߨࢾઈ໎ร਼Ҳལʵ

઴फ़ͪ͢ࠋࡿ࠸࡚ࢀࡲྵ࠿ࡘࡃ࠸ࡶᣦᶆࡍ⾲ࢆࢡࢫઈ໎ร਼Ͷͺ,ὶືᛶࣜͪ͢ߨࢾ
௪Ε,ը͗ࠅ͹ஏ๏ࢤ࠶৖ͲͺखӀ߶υʖν͗೘घͲ͘͵͏ͳ͏͑՟ୌ͍͗Ζɽࢤ৖͹য়ڱ
Ͷ΍ΓΖ͗,ླྀಊ੓Ϩηέ͹ϨηέસରͶଲͤΖر༫ౕͺঘ͚͠͵͏Ն೵੓΍͍ΖͪΌ,৏
ͱ͏Ζɽ۫ରదͶͺ,ಋ͢ߨࢾන̏Ͷͺླྀಊ੓ϨηέΝනͤร਼ͳ͢ͱ͏͚͖ͯ͹ร਼Νى
ҲखӀೖͶ͕͜Ζ֦஄ର͹΢ʖϩχखӀ஍υʖν͹࠹߶஍ͳ࠹ఁ஍͹ࠫ,ೖຌৄڢۂ݌ճͶ
खӀ஍υʖνΝ఑ड़ͪ͢ৄ݌ճऀ਼,ηϕϪρχυʖν͖Δ͠ࢋܯΗΖඬ६ยࠫ͹̑ͯ͹ร
਼Ν͢ߨࢾͱ͏ΖɽϠυϩߑ஛Ͷ͕͏ͱͺ,ϠυϩͶ͕͜Ζઈ໎ྙΝ֮೟͢͵͗Δ࠹शద͵
ร਼͹ࡀ୔Νݗ౾ͤΖ͞ͳͳͤΖɽηϕϪρχ͹ඬ६ยࠫͺ 2019 ೧ͳ 2020 ೧͹֦೧Ͷͯ
͏ͱ,֦ஏ๏ޮڠ஄ର͹೧͗ݸ 0.5೧ࠃΊ(̎೧௔ 0.5 ೧ҐԾ,0.5 ೧௔̏೧ҐԾ,ҐԾಋ༹)͹
൥ҕͶ೘Ζυʖν͹ඬ६ยࠫΝࢋड़ͤΖ͞ͳͶΓΕࢋड़ͤΖɽۢ෾಼͹γϱϕϩ਼͗ 10
າຮ͹υʖνͺܯ 430 γϱϕϩଚͤࡑΖ͗,γϱϕϩ਼͗ঘ͠͏৖߻Ͷͺඬ६ยࠫ஍͹৶བ
੓͗ఁԾͤΖͪΌ,υʖνϤωώʖη͖ΔࡡঈͤΖɽ෾ੵଲেͳ͢ͱ͏Ζ݆̒ٶ;݆̓ͺ,
Ͳ͍ΖͪΌ,ηϕϪρχ͹ඬ६ยࠫ͗୉͘͏ͳ͏͑͞ͳؔغ͏͵න͠Ηޮوඬ͗৿ࢨແࡔ
ͺ,ϓΟϱξϟϱνϩθҐ֐͹ླྀಊ੓Ώࢤ৖གྷҾͶΓΕखӀηϕϪρχ͗รಊ͢ͱ͏ΖՆ೵

# 変数 内容

0 TokyoYield 対東京都債イールド(目的
変数)

# 変数 内容
1 population 人口
2 YRSTOMAT 銘柄の残存年限
3 ISSAMT 銘柄の当初発行高対数
4 RepMem 市場価格報告者数
5 AveRating 格付け
6 zaisei 財政力指数
7 keijo 経常収支比率
8 jissitsu 実質公債比率
9 syourai 将来負担比率 

10 ebbalance 臨時財政対策債期末残高
11 assets 資産合計
12 liabilities 一人あたり負債合計

13 retirement 一人あたり退職手当引当金
額

14 infra 固定資産等形成分
15 netassets 純資産合計
16 revenue 財源
17 NAR 純資産比率
18 rNAR 修正純資産比率

19 perasset 住民一人当たり資産額.万
円

20 revasset 歳入額対資産比率.年.
21 depasset 有形固定資産減価償却率
22 future 将来世代負担比率

# 変数 内容
23 percost 住民一人当たり行政コスト.万円
24 perliabilities 住民一人当たり負債額.万円
25 balance 基礎的財政収支.百万円
26 benefit 受益者負担比率

27 popToukei 一人あたり決算統計上の地方債
残高

28 popdiftoukei 一人あたり公会計財務諸表上の
負債と決算統計上の地方債との差

29 popresidual
一人あたり公会計財務諸表上の
負債（退職手当引当金以外）と
決算統計上の地方債との差

30 popretirement 一人あたり退職手当引当金
31 sd スプレッド標準偏差
32 lgcode 自治体コード番号
33 prefdummy 県ダミー
34 COUP クーポン
35 MATDATE 満期日
36 MOODY.IR. Moody's格付け
37 S.P.IR. S&P格付け
38 R.IQ R&I格付け
39 ebissue 期中発行額
40 rasu ラスパイレス指数
41 bond_toukei 差引現在高
42 JointGov 共同発行債フラグ
43 PRICEDT 価格評価日
44 ISSUEDATE 発行日

45 Difference 売買参考統計値上の取引価格の
最大と最小の差

*11~30は公会計指標
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੓͍͗ΖɽҲൢదͶ,ϓΟ΢ψϱηͶ͕͏ͱͺηϕϪρχ͹ඬ६ยࠫ͗୉͘͏໑ณͺླྀಊ੓
Ϩηέ͗߶͚, ඬ६ยࠫ͗ঘ͠͏໑ณͺླྀಊ੓Ϩηέ͗ఁ͏ͳ͓ߡΔΗΖɽ͞͹ͪΌ,ηϕ
Ϫρχ͹ඬ६ยࠫͺླྀಊ੓Ϩηέ͹େ଺ร਼ͳ͢ͱմएͤΖ͞ͳ͗Ͳ͘ΖՆ೵੓͍͗Ζɽ
ᚲせࡿ࡞࡜᝟ሗࢆ඲࡚ධᡭྍ⬟࡛ࡓࡗ࠶ 49ᆅ᪉බඹᅋయ࡟ಀࡿ 143,020㖭᯶㸦2019

ᖺ㸸57,135㖭᯶, 2020ᖺ㸸85,885㖭᯶㸧ࡢᆅ᪉മ࡟ࢱ࣮ࢹ㛵ࡋ,ᶵᲔᏛ⩦ࡢ࡬㐺⏝ࡢ

㝿ࡣ 8๭ࢆᏛ⩦ࡋ࡜ࢱ࣮ࢹ,Ꮫ⩦ࢱ࣮ࢹ 114,416㖭᯶,ࢱ࣮ࢹࢺࢫࢸ 28,604 㖭᯶ࡿࡍ࡜

㸦⾲㸰㸧ࠋ

࠙⾲㸰 ศᯒࠚᩘࣝࣉࣥࢧ

４．スプレッド推定モデルの構築

４－１．スプレッド推定モデルの構築と説明力の比較

᪂ᆺࢫࣝ࢖࢘ࢼࣟࢥⓎ⏕๓ᚋࡢ 2019ᖺ࡜ 2020ᖺࡢࢀࡒࢀࡑࡢᮇ㛫ࡢᩘ「,࡚࠸࠾࡟

ᶵᲔᏛ⩦ࣔࢆࣝࢹ㐺⏝ࢻࢵࣞࣉࢫ,ࡋ᥎ᐃࣔࢆࣝࢹᵓ⠏ࠋࡿࡍXAI ከࡀᩘࡢᚩ㔞≉ࡣ࡛

⾜ࢆᐃุࡢㄝ᫂ຊࡢࣝࢹࣔࡾࡼ࡟Ỵᐃಀᩘࡣ࡛✏ᮏ,ࡵࡓࡿ࡞࡟㞧「ࡀศᯒ࡜ࡿ࡞ࡃ

ᐃ≉ࡢᚩ㔞≉࡞㔜せࡢᑡ᭱ࡽࡀ࡞ࡋㄆ☜ࢆ࡜ࡇ࠸࡞ࡋపୗ࡟኱ᖜࡀㄝ᫂ຊࡢࣝࢹࣔ,࠸

㈝ṧᏑᖺ㝈,ᐇ㉁බമ,ࡣᚩ㔞≉ࡓࡗṧ࡟ⓗ⤊࡚᭱࠸࠾࡟ᵓ⠏ࣝࢹࣔ,ᯝ⤖ࡢࡑࠋ࠺⾜ࢆ

ẚ⋡,࣏࣮ࣥࢡ㔠฼ࡢ㸱ኚᩘ࡛ࡓࡗ࠶㸦⾲㸱㸧ࡽࢀࡇࠋ≉ᚩ㔞ࡿࡼ࡟ㄝ᫂ຊࢆẚ㍑ࡿࡍ

2019ᖺ࡛,࡜ 1␒ㄝ᫂ຊࡢ㧗ࡣࣝࢹࣔ࠸,rf㸦Random Forest Regressor㸧࡛,ㄝ᫂ຊࡣ

⣙ 97.52%㸦⾲㸲㸧,2020ᖺ࡛㸯␒ㄝ᫂ຊࡢ㧗ࡣࣝࢹࣔ࠸,et(Extra Trees Regressor)

࡛Ỵᐃಀᩘࡣ⣙ ࡣࣝࢹࣔ࠸㧗ࡢㄝ᫂ຊ࡟┠␒㸰,ࡾ࠶94.09%࡛ rf࡛Ỵᐃಀᩘࡣ⣙ 93.6

7%㸦⾲㸳㸧࡛ࡀ࡜ࡇࡿ࠶☜ㄆ࡛2020ࠋࡿࡁ ᖺࡢ rf࡜ etࡢㄝ᫂ຊࡢᕪࡣഹࡿ࠶࡛࠿

ࢹࣔ࠸㧗ࡢㄝ᫂ຊࡶ࡛᭱ࢫ࣮ࢣࡢ࡝ࢇ࡜࡯࡟ሙྜࡓ࠼ኚࢆࡏࢃྜࡳ⤌ࡸᩘࡢᚩ㔞≉,ࡀ

年限0 年限 年限 年限 年限 年限 年限 年限0 年限 年限 年限 年限 年限 年限
0 5 10 15 20 25 30 0 5 10 15 20 25 30

北海道 961 3018 1003 575 335 67 5959 名古屋市 158 878 560 224 219 112 28 2179
札幌市 351 1014 702 312 156 39 2574 滋賀県 39 328 200 567
宮城県 146 699 268 1113 京都府 699 2416 1642 369 134 67 39 5366
仙台市 39 201 26 99 365 京都市 448 1745 909 318 214 3634
秋田県 106 201 307 大阪府 1677 5794 2557 430 162 10620
福島県 103 523 200 826 大阪市 688 2121 1834 502 341 240 134 5860
茨城県 106 279 162 547 兵庫県 626 2359 2129 1244 603 67 39 7067
栃木県 39 328 198 565 神戸市 386 1141 871 508 430 268 252 3856
群馬県 72 668 497 335 134 1706 奈良県 39 200 239
埼玉県 754 3307 1899 681 456 480 335 7912 島根県 72 333 106 134 240 28 913
千葉県 172 1260 648 307 140 2527 岡山県 106 670 402 1178
千葉市 184 810 579 1573 岡山市 67 335 201 603
東京都 1138 4997 2801 938 603 374 162 11013 広島県 533 2253 1339 371 304 67 4867
神奈川県 848 3464 1781 1089 430 7612 広島市 444 974 402 45 301 2166
横浜市 553 3135 1480 984 516 6668 徳島県 39 192 115 346
川崎市 396 974 961 798 363 335 134 3961 高知県 233 200 433
相模原市 39 402 134 575 福岡県 542 2293 1764 1110 500 296 212 6717
新潟県 117 660 350 39 78 1244 北九州市 195 507 558 253 39 1552
福井県 46 280 140 140 56 28 28 718 福岡市 565 1566 738 427 520 39 3855
山梨県 115 363 164 642 長崎県 224 56 280
長野県 39 201 240 熊本県 138 272 97 507
岐阜県 106 344 164 614 熊本市 300 200 500
静岡県 1032 3882 2430 644 603 335 152 9078 大分県 56 197 98 351
静岡市 36 176 103 315 鹿児島県 74 166 240
愛知県 1259 4468 3001 752 521 335 134 10470 総計 16242 63056 36738 13527 8391 3311 1755 143020

自治体名 総計 自治体名 総計
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ࡣࣝ rf ࡣ࡛✏ᮏ,ࡵࡓࡿࡁㄆ࡛☜ࡀ࡜ࡇࡿ࠶࡛ rfࣔࢆࣝࢹ୧ᖺ࡟ᑐࡋ᥇⏝࡚ࡋ㆟ㄽࢆ

㐍ࡢ࡛ࢱ࣮ࢹࢺࢫࢸ,ࡓࡲࠋࡿࡵỴᐃಀᩘྠࡶ⛬ᗘ㸦2019ᖺ㸸⣙ 97.75%,2020 ᖺ㸸⣙ 9

5.15%㸧ࡢỈ‽࡛ࡾ࠶㧗࠸ㄝ᫂ຊࡀ☜ㄆࠋࡓࢀࡉRandom Forest Regressor࣮࣓ࣛࣃࡢ

ࠋࡿ࠶࡛ࡾ㏻ࡢ㸴⾲ࡣタᐃࢱ

࠙⾲㸱 ࠚࢺࢫኚᩘࣜࡓࡋ⏝᥇࡟ࣝࢹࣔ

࠙⾲㸲 2019ᖺࣔࡢࣝࢹㄝ᫂ຊẚ㍑ࠚ  

変数 定義
TokyoSpread　
YRSTOMAT　 各銘柄の残存年限
jissitsu 各自治体の実質公債比率
COUP 各銘柄のクーポン金利
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各銘柄の対東京債スプレッド (৯৓変数) 



࠙⾲㸳 2020ᖺࣔࡢࣝࢹㄝ᫂ຊẚ㍑ࠚ

࠙⾲㸴 Random Forest Regressorࢱ࣮࣓ࣛࣃࡢタᐃࠚ

４－２．ランダムフォレストモデルの概要

ୖグࡢศᯒ࡛᭱ࡶ R2ࡀ㧗ࡓࡗ࠿ rf㸦Random Forest Regressor㸧࡚࠸ࡘ࡟ᴫせࢆㄝ

᫂ࠋࡿࡍᶵᲔᏛ⩦ࣔࡣࣝࢹ,ᡤᐃࡢ᪉⛬ᘧࣆࣥࢥ,ࡃ࡞࡜ࡇࡿ࠸⏝࡚ࡋ࡜ࣝࢹࣔࡿࡼ࡟

୍ࠋࡿ࠶ᡭἲ࡛ࡍฟࡅࡘぢࢆ࣮ࣥࢱࣃࡴ₯࡟ࡇࡑ,ࡋ⩦Ꮫ࡟཯᚟ⓗࡽ࠿ࢱ࣮ࢹࡀࢱ࣮ࣗ

⯡ⓗࡀᩘࣝࣉࣥࢧ,࡟ቑຍ࡚ࢀࡘ࡟ࡿࡍ㐺ᛂⓗࡢࡑ࡟ᛶ⬟ࢆᨵၿ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍ

パラメーター 設定 内容
n_estimators 100 バギングに用いる決定木の個数
criterion mse 決定木のデータを分割する指標
max_features auto 最適な分割のための特徴量数。auto は特徴量数のルート個
max_depth None 決定木の深さの最大値
min_samples_split 2 ノード分割のための必要な最小サンプルサイズ
min_samples_leaf 1 葉を構成するのに必要な最小限のサンプル数
min_weight_fraction_leaf 0 葉における重みの総和の最小加重率
max_leaf_nodes None 生成される決定木における最大の葉の数
min_impurity_split None 決定木成長における停止の閾値
bootstrap TRUE ブートストラップサンプリングの実行
oob_score FALSE 各ブートストラップサンプリングでサンプリングされなかったデータの利用
n_jobs 1 フィットおよび予測の際に用いるスレッドの数
random_state 123 乱数シード
verbose 0 モデル構築過程のメッセージ有無
warm_start FALSE 既にフィットしたモデルへの学習の追加
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Ỵ࡟ࡘ୍ࡢࡕ࠺ࡢࡑ,ࡀࡿࡍᏑᅾࡀࣝࢹࣔࡢࣉ࢖ࢱ࡞ࡲࡊࡲࡉࡣ࡟ࣝࢹࣔ⩦ᶵᲔᏛࠋࡿ

ᐃᮌศᯒࠋࡿ࠶ࡀRandom ForestࡣỴᐃᮌศᯒࡢᡭἲࡢ㸯࡛ࡘ,┠ⓗኚᩘ࡟ᙳ㡪ࡿࡍㄝ

᫂ኚᩘ㸦≉ᚩ㔞㸧ࡾࡼ࡟ᶞᮌ≧ࢆࣝࢹࣔࡢసᡂࡿࡍศᯒ᪉ἲ࡛ࡿ࠶(APPENDIX)ࠋỴᐃ

ᮌศᯒࡣ,ண ,ุู,ศ㢮ࢆ࡝࡞┠ⓗ࡚ࡋ࡜౑ࡿࢀࢃᶵᲔᏛ⩦ࡢᡭἲࡾ࠶࡛ࡘ࡜ࡦࡢ, 

Ỵᐃᮌศᯒࡢ㸯ࡿ࠶࡛ࡘ Random forestࡣ,ᅇᖐၥ㢟࡜ศ㢮ၥ㢟ࡇࡿ࠸⏝ࡶ࡟ࡽࡕ࡝ࡢ

࣮ࣝࢢ࡚ࡗࡼ࡟᮲௳ศᒱࢆࢱ࣮ࢹ⩦Ꮫࡾࡼ࡟Ỵᐃᮌ,ࡣ࡟ࡃゎࢆศ㢮ၥ㢟ࠋࡿࡁ࡛ࡀ࡜

ࢀࡉศ㢮ࡾࡼ࡟ሙྜ,Ỵᐃᮌࡓ࠼⪄ࢆࣝࣉࣥࢧࡢࡘ㸯ࡿ࠶,ࡤ࠼౛ࠋࡃ࠸࡚ࡋศ๭ࢆࣉ

ࡼ࡟᮲௳ศᒱ,ࡣ࡟ሙྜࡢ Random Forest Regressor ,ࡀࡿࡲỴࡀࣉ࣮ࣝࢢᯝᡤᒓ⤖ࡓ

ࠋࡿࡍฟ⟭ࢆ್ ᥎࡛࡜ࡇࡿྲྀࢆᖹᆒ್ࡿࡅ࠾࡟ᮌࡢᩘ「ࡢࣉ࣮ࣝࢢࡓࢀࡉศ๭࡚ࡗ

࡟࠺ࡼࡢࡇ Random forestࡣỴᐃᮌࣔࢆࣝࢹ」ᩘ฼⏝࡛࡜ࡇࡿࡍ,Ỵᐃᮌ༢యࡶࡾࡼண

 ⢭ᗘࢆୖྥࡢᅗࡿ஦ࢆࣝࢹࣔ࡞࠺ࡼࡢࡇࠋࡿࡁ࡛ࡀ」ᩘ฼⏝ࡿࡍᡭἲࣈࣥࢧࣥ࢔ࢆ

ࣝᏛ⩦ࡧࡼ࡜,ಶࡢࠎู࡟ࠎᏛ⩦ჾ࡚ࡋ࡜Ꮫ⩦ࡓࡏࡉ⤖ᯝࢆከᩘỴࡿࡏࡉྜ⼥ࡾࡼ࡟஦

࠸࡞ࡃ㧗ࡶࡋࡎᚲࡣ⬟ᛶࡢỴᐃᮌ༢యࠋࡿ࠶Ꮫ⩦᪉ἲ࡛ࡿࡏࡉୖྥࢆண ⬟ຊ,ࡾࡼ࡟

ࡋ࠿⏕ࢆ฼Ⅼ࠺࠸࡜ࡿࡁసᡂ࡛ࢆࣝࢹࣔ࠸㧗ࡢ⢭ᗘ,࡛࡜ࡇࡿ࠸⏝ࢆỴᐃᮌࡢᩘ「,ࡀ

࢖ࣂࢻ࢔ࡸ࠼⟆࡟ேࡢࡃከ࡞ࡲࡊࡲࡉ,ࡣ᪉ἲࡿࡍỴᐃࢆከᩘỴ࡛⤖ᯝࠋࡿ࠶ᡭἲ࡛ࡓ

࠸࡚ࢀࢃ⾜ࡶ఍࡛♫⯡୍࠺࠸࡜ࡿᚓࢆᯝ⤖࠸Ⰻࡾࡼ,ࡋุ᩿ࢆ஦≀࡟ⓗྜ⥲࡚࠸⪺ࢆࢫ

ከࡾసࢆࣝࢹࣔࡢᩘ「,࡜ࡶࡢ࠼⪄࡞࠺ࡼࡌྠࡶ࡚࠸࠾࡟⩦ᶵᲔᏛࠋࡿ࠸ఝ࡚࡟᪉ἲࡿ

ᩘỴࡾࡼ,࡛࡜ࡇࡿ࡜ࢆ㐺ษ࡞⤖ᯝࢆᚓࡀ࡜ࡇࡿᮇᚅ࡛ࠋࡿࡁ

Ỵᐃᮌࡢᵓ⠏ࡢᯞศࡣ࡚࠸࠾࡟ࢀ࠿,Ꮫ⩦ࢆࢱ࣮ࢹศ๭ࡿࡍ㝿࡟ᦆኻࢆᐃ⩏ࡢ࡝,ࡋ

ሢࢆࢱ࣮ࢹࡢ㢮✀ࡌྠ,ࡣỴᐃᮌ࡛ࠋࡃ࠸࡚ࡋ⩦Ꮫࢆ࠿㐺᭱ࡤࢀࡍศ๭ࢆࢱ࣮ࢹ࡟࠺ࡼ

ࡃࡉᑠࡀ୙⣧ᗘࡍ⾲ࢆࡉ஘㞧ࡢࢱ࣮ࢹ࡟ⓗ⯡୍,࡛ࡢࡿ࡞࡜ⓗ┠ࡀ࡜ࡇࡿࡍศ㢮࡚ࡋ࡜

࣮ࢹ㸦༊ศࣝ࣋ࣛࡢ୍ྠ࡟ࣉ࣮ࣝࢢࡓࢀࡉศ㢮ࠋࡃ࠸࡚ࡋศ๭ࢆࢱ࣮ࢹ࡟࠺ࡼࡿ࡞

ከࡀࣝ࣋ࣛࡿ࡞␗࡟ࣉ࣮ࣝࢢࡓࢀࡉศ㢮,ࡾ࡞ࡃࡉᑠࡣ୙⣧ᗘ࡟᫬ࡿࡍᏑᅾࡃከࡀ㸧ࢱ

ࡀࡢࡶ࡞ࠎᵝࡣ࡚ࡋ࡜ᣦᶆ࡞ලయⓗࡍ⾲ࢆ୙⣧ᗘࠋࡿ࡞ࡃࡁ኱ࡀ୙⣧ᗘ࡜ࡿࡍᏑᅾࡃ

Ꮡᅾࡀࡿࡍ,௦⾲ⓗ࡞ᣦᶆࢽࢪ࡚ࡋ࡜ಀᩘࡀᣲࠋࡿࢀࡽࡆලయⓗ࡞ᡭ㡰ࡣ,඲࡚ࡢ≉ᚩ

㔞࡜ศ๭ೃ⿵࡚࠸ࡘ࡟୙⣧ᗘࢆィ⟬ࡋ,ᵝ࡞ࠎศ๭ࡢ୰࡛୙⣧ᗘࡶ᭱ࡀῶࡿศ๭ࢆ㑅ᢥ

Random forestࠋࡃ࠸࡚ࡋ㏉ࡾ⧞ࢆ࡜ࡇࡃ࠸࡚ࡋศ๭࡟ࣉ࣮ࣝࢢࡢḟ࡟ࡽࡉ,ࡋ ,ࡣ࡛

㔜せᗘࡢ㧗࠸≉ᚩ㔞ࡣ୙⣧ᗘࢆ኱ࡃࡁῶࡀ࡜ࡇࡍࡽᮇᚅ࡛ࡁ,㔜せᗘࡢᑠ࡞ࡉ≉ᚩ㔞ࡣ

୙⣧ᗘࢆῶ࠸࡞ࡁ࡛ࡀ࡜ࡇࡍࡽ≉ᚩ㔞࡟࠺ࡼࡢࡇࠋࡍ⾲ࢆ,ண ⤖ᯝ࡟ᑐࡿࡍ㔜せᗘࢆ

≉ᚩ㔞࡟࡜ࡈィ⟬ࡋ,୙せ࡞≉ᚩ㔞ࢆ᤼㝖ࠋࡿࡁ࡛ࡀ࡜ࡇࡃ࠸࡚ࡋ

ࡍసᡂࢆᏛ⩦᪉ἲ࡛Ỵᐃᮌࡢ୍ྠ࡚ࡗ౑ࢆࢱ࣮ࢹࡢᡭ㡰࡛ྠ୍࡞࠺ࡼࡢグୖ,ࡋ࠿ࡋ

ࡢỴᐃᮌ,ࡵࡓࡢࡑࠋ࠺ࡲࡋ࡚ࡗ࡞࡟ࡌྠࡶฟຊ⤖ᯝ,࡜ࡿ ࡘ1 ࡇࡘᣢࢆከᵝᛶࡀࡘ1

࡟ᢳฟ࣒ࢲࣥࣛࡢᚩ㔞≉࡜ἲࣉࢵࣛࢺࢫࢺ࣮ࣈ,ࡣRandom forest࡛,ࡾ࡞࡜㔜せࡀ࡜

࡟࠺ࡼࡘᣢࢆከᵝᛶࡅࡔࡿࡁ࡛ࡀศ๭⤖ᯝࢆࢱ࣮ࢹࡿ࠼୚࡟Ỵᐃᮌࡢࢀࡒࢀࡑ ,ࡾࡼ

Ꮫ⩦ࣉࢵࣛࢺࢫࢺ࣮ࣈࠋࡃ࠸࡚ࡏࡉἲࡣ࡜,Ꮫ⩦ࡽ࠿ࢱ࣮ࢹෆᐜࡢᩘ「ࡿ࡞␗ࡢᏛ⩦ࢹ

ࡇ࠺⾜ࢆ᚟ඖᢳฟ࡟࣒ࢲࣥࣛࡶఱᗘࡽ࠿ࢱ࣮ࢹ⩦Ꮫࡢࡘ㸯,ࡾ࠶ᡭἲ࡛ࡿࡍᡂ⏕ࢆࢱ࣮
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,ࡢ௚᪉ࠋࡿ࡞࡜⬟ྍࡀ࡜ࡇࡍࡽࡓࡶࢆከᵝᛶ࡟ࢱ࣮ࢹ,ࡘࡘࡋࡸቑࢆࢱ࣮ࢹࡾࡼ࡟࡜

≉ᚩ㔞࣒ࢲࣥࣛࡢᢳฟ࡛ࡣ,≉ᚩ㔞ࡕ࠺ࡢ㸯㒊ࡢ≉ᚩ㔞࡚࠸⏝࡟࣒ࢲࣥࣛࢆࡅࡔᏛ⩦ࡉ

᚟ඖ࡟࣒ࢲࣥࣛࢆࣝࣉࣥࢧࡾࡼ࡟ἲࣉࢵࣛࢺࢫࢺ࣮ࣈ,ࡣRandom forest࡛ࠋࡃ࠸࡚ࡏ

ᢳฟྠ࡜ࡿࡍ᫬࡟,Ỵᐃᮌࢻ࣮ࣀࡢศ๭᫬࡟≉ᚩ㔞ࢆ㒔ᗘ㑅ᢥ࡚ࡋᏛ⩦ࡼ࡟࡜ࡇ࠺⾜ࢆ

ࠋࡿ࠸࡚ࡏࡓᣢࢆከᵝᛶࡢᯝ⤖,ࡾ

௚᪉,ᶵᲔᏛ⩦࡛ศᯒࡿࡍ㝿ࡢࣝࢹࣔ,࡟ᵓ㐀ࢆᢕᥱ࠺࠸࡜࠸ࡃ࡟ࡋ኱࡞ࡁㄢ㢟࠶ࡀ

࡞࡟᥎ᐃࡸᯝ⤖࡞࠺ࡼࡢࡑࡐ࡞,ሙྜࡓࡋẚ㍑࡜࡝࡞ࣝࢹᅇᖐࣔ࡞ఏ⤫ⓗ,ࡾࡲࡘࠋࡿ

࠸࠾࡟ᐇົࡢ࡝࡞㔠⼥ᶵ㛵,࡟≉ࠋࡿ࠶ࡀㄢ㢟࠺࠸࡜࠸ࡋ㞴ࡀゎ⌮࠺࠸࡜࠿ࡢࡿ࠸࡚ࡗ

ᅔ㞴ࡣ⏝฼ࡢᯝ⤖ࡓࢀࡽᚓࡽ࠿ࣝࢹࣔ࠸࡞ࡽ࠿ศࡀ᰿ᣐࡸࣝࢹࣔ࠸࡞࠼ぢࡀ୰㌟,ࡣ࡚

 ,ࡋᢕᥱࢆෆᐜࡢࣝࢹࣔ࡟࠿࠸,ሙྜ࠺⾜ࢆホ౯࡛ࣝࢹࣔ⩦ᶵᲔᏛࠋ࠸ከࡀሙྜࡿ࠶࡛

ゎỴࡢㄢ㢟ࡢࡇࠋࡿ࡞࡜㔜せ࡟㠀ᖖࡀⅬ࠺࠸࡜࠿ࡿࡁゎ㔘࡛ࢆᅉᯝ㛵ಀࡤࢀ࠶࡛⬟ྍ

ࡀᛶ⬟ྍࡿ࠶࡛⏝᭷ࡀ⏝άࡢ㸪XAI࡚ࡗࡓ࠶࡟⏝㐺ࡢ࡬ᐇົࡸᒎ㛤✲◊ࡢ㸪௒ᚋࡣ࡟

ࠋࡿ࠶

５．XAIの各手法の概要

୍⯡ⓗ࡟,ᶵᲔᏛ⩦ࣔࡣࣝࢹ⥺ᙧᅇᖐࡢ࡝࡞ᡭἲ࡟ẚ࡭㠀⥺ᙧ࡞㛵ಀᛶࡿࡁ࡛⌧⾲ࡶ

ࡿ࠶ᅔ㞴࡛ࡀゎ㔘ࡢࣝࢹࣔ,ࡀ࠸ከࡀሙྜࡿ࠶࡛⬟ྍࡀᵓ⠏ࣝࢹࣔ࠸㧗ࡢㄝ᫂ຊ,ࡵࡓ

Ⅼࡀศᯒࡢ┠ⓗࡣ࡚ࡗࡼ࡟኱࡞ࡁㄢ㢟࡟≉ࠋࡿ࠶ࡶ࡜ࡇࡿ࡞࡜㔠⼥ࡢศ㔝࡛ࣝࢹࣔ,ࡣ

࡜ࡇ࠺⾜ࢆゎ㔘ࡢࣝࢹ࡚ࣔ࠸࠾࡟ศᯒࡢ⩦ᶵᲔᏛ,ࡃከࡶࢫ࣮ࢣࡿࢀࢃၥࡀ௵ㄝ᫂㈐ࡢ

ࠋ࠸ከࡀሙྜ࡞㔜せࡽ࠿ほⅬ࠺࠸࡜࠸࡞ࡏࡉ໬ࢫࢡࢵ࣎ࢡࢵࣛࣈࢆෆᐜࡢศᯒࡣ

㏆ᖺ,ᶵᲔᏛ⩦ࡢࣝࢹࣔࡿࡅ࠾࡟ゎ㔘ྍ⬟ᛶ࡚࠸ࡘ,ከࡀ✲◊ࡢࡃᛴ㏿࡟㐍࠸࡚ࢀࡽࡵ

XAIࠋࡿ ゎ㔘ࡢࣝࢹࣔ⩦ᶵᲔᏛ,ࢀࡽࡆᣲࡀ᳃ୗ(2021)࡚ࡋ࡜Ⰻ᭩ࡓࡵ࡜ࡲࢆᡭἲࡢ㏆ᖺࡢ

ྍ⬟ᛶࡢࡵࡓࡿࡏࡉୖྥࢆᵝ࡞ࠎᡭἲࡆୖࡾྲྀࢆゎㄝࠋࡿ࠸࡚ࡋᶵᲔᏛ⩦ࡢ」㞧ࢵࣛࣈ࡞

Permutation Feature Importance㸦௨ୗ,࡟ࡵࡓࡿࡍゎ⌮ࢆᣲືࡢࣝࢹࣔࢫࢡࢵ࣎ࢡ PFI

㸧,Partial Dependence㸦௨ୗࡪ࿧࡜ PD࡜࿧ࡪ㸧,Individual Conditional Expectation

㸦௨ୗ ICE࡜࿧ࡪ㸧,SHapley Additive exPlanations㸦௨ୗ SHAP࡜࿧ࡪ㸧ࡢ࡝࡞ᡭἲࢆ

⤂௓ࡢࢀࡒࢀࡑ,ࡋᡭἲࡢほⅬ࡚࠸ࡘ࡟ゎㄝࡢࣝࢹࣔࠋࡿ࠸࡚ࡗ⾜ࢆゎ㔘ᛶࢆほⅬู࡟ศ

ゎ࡜ࡿࡍ,ձ┠ⓗኚᩘࡢ࡜㛵ಀᛶࡿࡅ࠾࡟≉ᚩ㔞ࡢ㔜せᗘࡢᐃ㔞໬,ղ≉ᚩ㔞࡜ண ್

≉ࡢ࡜ࡈࢫࣥࢱࢫࣥ࢖࠸࡞ࢀࡁ࠼ᤊࡣ࡛ࡅࡔ㛵ಀ࡞ᢕᥱ,ճᖹᆒⓗࡢ㛵ಀᛶ࡞ᖹᆒⓗࡢ

ᚩ㔞࡜ண ್ࡢ࡜㛵ಀᛶࡢᢕᥱ,մࣔࡀࣝࢹ┠ⓗኚᩘ࡟ᑐࡓࡗ⾜࡚ࡋண ࡟ᑐࡿࡍ⌮⏤

ࡿࡅ࠾࡟ࣝࢹࣔ⩦ᶵᲔᏛࠋࡿࢀࡽࡆᣲࡀほⅬࡢ࡝࡞,ゎ᫂ࡢ XAI ,ほⅬ,ᡭἲࡢ࡚࠸ࡘ࡟

ᢏ⾡ࡢලయⓗ㐺⏝ࡣ࡚࠸ࡘ࡟࡝࡞୹Ἴ࣭ཎཱྀ(2023b)ࢆཧ↷ࠋ࠸ࡓࢀࡉ

５－１．特徴量の重要度

ୖグ㸲ࡢࡘゎ㔘ᛶࡢほⅬࡕ࠺ࡢ, ≉ᚩ㔞ࡢ㔜せᗘࡢᐃ㔞໬࡟ࡵࡓ࠺⾜ࢆ,ྛ≉ᚩ㔞ࡢ

┠ⓗኚᩘ࡟ᑐࡿࡍ㔜せᗘࢆண ㄗᕪࡢቑຍศ࡛ᐃ㔞ⓗࡿࡍุ᩿࡟ Permutation 
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Feature Importance㸦PFI㸧ࠋࡿ࠸⏝ࢆPFI ࣝࣇࢵࣕࢩࢆ್ࡢᚩ㔞≉ࡢᐃ≉ࡿ࠶,ࡣ࡛

ࠋࡿࡍィ㔞໬ࢆኚ໬ࡢㄝ᫂ຊࡿࡍᑐ࡟ⓗኚᩘ┠,࡚ࡋ࡟ែ≦࠸࡞࠼౑ࡀᚩ㔞≉ࡢࡑ,ࡋ

ᚩ㔞≉ࡢࡑࡀࣝࢹࣔ,ࡤࢀࡍቑຍࡃࡁ኱ࡀண ㄗᕪ࡟ሙྜࡓࡋࣝࣇࢵࣕࢩࢆᚩ㔞≉ࡿ࠶

㔜ࡣᚩ㔞≉ࡢࡑ,ࡽ࡞࠸࡞ࡋኚ໬ࡀண ㄗᕪࡋࡶ,ࡁ࡛ࡀ࡜ࡇࡿ࠼⪄࡜ࡿ࠸࡚ࡋ㔜どࢆ

せ࡛ྛࠋࡿࡁุ࡛᩿࡜࠸࡞≉ᚩ㔞࡟ᑐ࡚ࡋ,඲࡚ࡢ≉ᚩ㔞ࡢ᝟ሗࡀ౑ࡿ࠼ሙྜྛ࡜≉ᚩ

㔞ࡢ᝟ሗࢆ౑࠸࡞ࢃሙྜࡢ࡜ண ㄗᕪࢆィ⟬ࡋẚ㍑ྛ࠸⾜ࢆ≉ᚩ㔞ࡢ㔜せᗘࢆ ᐃࡍ

ឤⓗ࡛⌮ゎ┤ࡀᡭἲ,࡜ࡇ࠸࡞ࡀไ㝈ࡿࡍᑐ࡟ࣝࢹࣔࡿࡍ⏝㐺,࡚ࡋ࡜฼ⅬࡢPFIࠋࡿ

᪉,PFI୍ࠋࡿࢀࡽࡆᣲࡀ࡝࡞࡜ࡇ࠸ࡍࡸࡋ ሙྜ࠸㧗ࡀ㛵┦ࡢᚩ㔞≉,࡚ࡋ࡜ὀពⅬࡢ

ᅉᯝ㛵ಀࡢⓗኚᩘ┠࡜ᚩ㔞≉,࡜ࡇࡿ࠶ࡀሙྜ࠸࡞ࡁ࡛ࡀ࡜ࡇࡿࡍ ィࢆண ㄗᕪࡣ࡟

ࠋࡿࢀࡽࡆᣲࡀ࡝࡞࡜ࡇ࠺కࢆ༴㝤ࡣ࡟ࡿࡍゎ㔘࡚ࡋ࡜

５－２．特徴量と予測値の平均的な関係

Partial Dependence㸦PD㸧ࡣ௚ࡢ≉ᚩ㔞ࢆᅛᐃࡿ࠶࡚ࡋ≉ᚩ㔞ࡢỈ‽ࢆࡅࡔኚ໬ࡉ

ࡢ๓㏙ࠋࡿ࠶᪉ἲ࡛ࡿࡍど໬ྍ࡚ࡋᖹᆒࢆ್ ணࡢࢫࣥࢱࢫࣥ࢖ྛ,ࡏ PFI࡛ࡣ,≉ᚩ

㔞ࡢ㔜せᗘࡣィ㔞ྍ⬟ࡀࡔ,≉ᚩ㔞࡜್ࡢ┠ⓗኚᩘࡢṇ㈇ࡢ᪉ྥᛶࡢ㛵ಀࡣㄪ࡜ࡇࡿ࡭

ࡿ▱ࢆ㛵ಀࡢṇ㈇࡞ᖹᆒⓗࡢ್ࡢⓗኚᩘ┠࡜್ࡢᚩ㔞≉ࡿ࠶,ࡾࡼ࡟PDࠋ࠸࡞ࡁ࡛ࡀ

PDࠋࡿࡁ࡛ࡀ࡜ࡇ ៖⪄ࡶᙳ㡪ࡢᚩ㔞≉ࡢ௚ ,࡜ࡇࡿ࠶౫Ꮡ࡛ࣝࢹ㠀ࣔ,࡚ࡋ࡜฼Ⅼࡢ

୍ࠋࡿࢀࡽࡆᣲࡀ࡝࡞࡜ࡇࡿࡁㄆ࡛☜ࢆᙳ㡪ࡢ࡬್ ணࣝࢹࣔࡢᚩ㔞≉ྛ࡚ࢀධ࡟

᪉,PD ࠺కࢆ༴㝤ࡣ࡟ࡿࡍゎ㔘࡚ࡋ࡜ᅉᯝ㛵ಀࡢⓗኚᩘ┠࡜ᚩ㔞≉ ,࡚ࡋ࡜ὀពⅬࡢ

ᣲࡀ࡝࡞࡜ࡇ࠸࡞ࡽ࠿ࢃࡣ㛵ಀᛶ࠸࠿⣽ࡢⓗኚᩘ┠࡜ᚩ㔞≉ࡢ࡜ࡈࢫࣥࢱࢫࣥ࢖,࡜ࡇ

ࠋࡿࢀࡽࡆ

５－３．インスタンスごとの特徴量と予測値との関係

PD ࡣ≉ᚩ㔞࡜┠ⓗኚᩘࡢᖹᆒⓗ࡞㛵ಀࢆㄪࡿ࡭ᡭἲ࡛,ࡢ࡜ࡈࢫࣥࢱࢫࣥ࢖ヲ⣽࡞

㛵ಀ࠺࠸࡜࠸࡞ࡁ࡛ࡣ࡜ࡇࡿ▱ࢆㄢ㢟ࠋࡿ࠶ࡀIndividual Conditional Expectation

㸦ICE㸧࡛࡟࡜ࡈࢫࣥࢱࢫࣥ࢖,ࡣ௚ࡢ≉ᚩ㔞ࢆᅛᐃࡓࡋ≧ែ࡛,ࡿ࠶≉ᚩ㔞ࡢỈ‽ࢆኚ

໬ࡏࡉ,≉ᚩ㔞࡜ண ್ࡢ㛵ಀࢆ☜ㄆࡿࡍ᪉ἲ࡛࡜ࡈࢫࣥࢱࢫࣥ࢖,ࡾࡼ࡟ࢀࡇࠋࡿ࠶

฼ࡢICEࠋࡿ࡞࡜⬟ྍࡀ࡜ࡇࡿࡍゎ㔘ࡃ῝ࡾࡼࢆ࠸⯙ࡿ᣺ࡢࣝࢹࣔࡋᢕᥱࢆ㉁ᛶ␗ࡢ

Ⅼ࡟ࢫࣥࢱࢫࣥ࢖ྛ,࡚ࡋ࡜ᑐྛ࡚ࡋ≉ᚩ㔞࡜┠ⓗኚᩘࡢ㛵ಀᛶࢆ☜ㄆ࡛࡜ࡇࡿࡁ,ࣔ

ᣲࡀ࡝࡞࡜ࡇࡿ࠶ࡀᛶ⬟ྍࡿࢀࡽ࠼ࡽ࡜ࢆ⏝஺஫సࡢᚩ㔞≉ ,࡜ࡇࡿ࠶㠀౫Ꮡ࡛ࣝࢹ

༴ࡣ࡟ࡿࡍゎ㔘࡚ࡋ࡜ᅉᯝ㛵ಀࡢⓗኚᩘ┠࡜ᚩ㔞≉ ,࡚ࡋ࡜ὀពⅬࡢICEࠋࡿࢀࡽࡆ

㝤ࢆకࡀ್,࡜ࡇ࠺Ᏻᐃ࠸࡞ࡋഴྥ࡜ࡇࡿ࠶ࡀ,≉ᚩ㔞ࡢᐇ⦼್ࡢ㏆ഐ࡛ゎ㔘ࡿࡍᚲせ

ࠋࡿࢀࡽࡆᣲࡀ࡝࡞࡜ࡇࡿ࠶ࡀ

５－４．目的変数に対して行った予測の理由
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࡟ᡭἲࡿ࡞࡜⬟ྍࡀゎ㔘࡞ලయⓗ࡚ࡋᑐ࡟್ ணࡢࢫࣥࢱࢫࣥ࢖ྛ SHapley 

Additive exPlanations㸦SHAP㸧ࠋࡿ࠶ࡀICE࡛ࡀࣝࢹࣔࡣண ್ࢆฟࡿ▱ࢆ⏤⌮ࡓࡋ

ࡢᚩ㔞≉ࡸᙳ㡪ࡿ࠼୚࡟ⓗኚᩘ┠ࡀቑῶࡢ್ࡢᚩ㔞≉ྛ,ࡣSHAP࡛,ࡀ࠸࡞ࡁ࡛ࡀ࡜ࡇ

㈉⊩ᗘྍࢆど໬ࡓࡲࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍ,SHAP࡛ࡣ≉ᚩ㔞ࡢᖹᆒⓗ࡞㔜せᗘ್࡛ᩘࢆ

ホ౯ࠋࡿ࠶࡛⬟ྍࡶ࡜ࡇࡿࡍSHAPࡢ฼Ⅼࡣ,㈉⊩ᗘࡢศゎ࡚࠸࠾࡟⌮ㄽୖࡢᮃ࠸ࡋࡲ

ᛶ㉁ࢆᣢ࡜ࡇࡿ࠸࡚ࡗ,SHAPࣟࢡ࣑ࡣⓗ࡞ゎ㔘ࣟࢡ࣐࡜ⓗ࡞ゎ㔘ࡿ࠸⏝ࡶ࡟ࡽࡕ࡝ࡢ

SHAPࠋࡿࢀࡽࡆᣲࡀ࡝࡞࡜ࡇࡿࡁ࡛ࡀ࡜ࡇ ࡟ᚩ㔞≉ྛ࡟࠺ࡼࡢICE ,࡚ࡋ࡜ὀពⅬࡢ

ᑐࡿࡍண ್ࡢኚ໬ࡣ࡚࠸ࡘ࡟ศ࡜ࡇ࠸࡞ࡽ࠿,ィ⟬㈇Ⲵࡀ㧗࡜ࡇ࠸,⌮ㄽ㠃ࡢ㞴᫆ᗘ

ࠋࡿࢀࡽࡆᣲࡀ࡝࡞࡜ࡇ࠸㧗࡜ࡿ࡭ẚ࡟ᡭἲࡢ௚ࡀ

༠ຊ࣒࣮ࢤ⌮ㄽࡢ࣮ࣖ࢖ࣞࣉᩘ「ࡿࡅ࠾࡟༠ຊ࡚ࡗࡼ࡟ᚓࡓࢀࡽ฼ᚓࣖ࢖ࣞࣉྛࢆ

ࡣ㸦Shapley Value㸧್࢖ࣞࣉ࣮ࣕࢩࡿ࠶࡛ࡘ୍ࡢホ౯ᡭἲࡢࡵࡓࡿࡍศ㓄࡟බṇ࡟࣮

SHAP ,ࡀࡿ࠶ᡭἲ࡛ࡓࢀࡽ▱ࡃࡼ ࠋࡿ࠶ᡭἲ࡛ࡓࡋ⏝ᛂ࡟⩦ᶵᲔᏛࢆ್࢖ࣞࣉ࣮ࣕࢩࡣ

ࡿࡍ៖⪄ࢆᙳ㡪ࡿ࠼୚࡟ⓗኚᩘ┠ࡀቑῶࡢ್ࡢᚩ㔞≉ࡿ࠶,ࡣ࡟⟭ィࡢ್࢖ࣞࣉ࣮ࣕࢩ

,ࡾ࠶ࡀᚲせࡿ࠼⪄ࢆࡏࢃྜࡳ⤌ࡢࢱ࣮ࢹ࡞኱⭾࠸ᚑ࡟ࡿ࡞ࡃࡁ኱ࡀᩘ┠㡯ࢱ࣮ࢹ,ࡵࡓ

ィ⟬㔞ࡀ⭾኱ࡀࢺࢵ࣓ࣜࢹ࠺࠸࡜ࡿ࡞࡟Ꮡᅾ࡟≉ࠋࡿࡍ,ᶵᲔᏛ⩦ࣔࡢࣝࢹᵓ⠏࠸࠾࡟

ࣉ࣮ࣕࢩ ,ࡃከࡀ࡜ࡇࡿ࡞࡟኱⭾ࡶᩘ┠㡯ࢱ࣮ࢹ,ࡎࡽ࡞ࡳࡢᩘࣝࣉࣥࢧࢱ࣮ࢹ,ࡣ࡚

࠶ࡀᬒ⫼࡞࠺ࡼࡢࡇࠋ࠺కࡀᅔ㞴ࡣ࡟ࡿࡍ⏝㐺ࡲࡲࡢࡑ࡟ࣝࢹࣔ⩦ᶵᲔᏛࢆ್࢖ࣞ

㏆ఝⓗࡽࡀ࡞ࡋࡃࡉᑠࢆィ⟬㈇Ⲵࡢ್࢖ࣞࣉ࣮ࣕࢩ,ࡵࡓࡢ㍍ῶࡢィ⟬㔞,ࡣSHAP࡛,ࡾ

ࡀ㸪Lundberg et al.(2020)࡟≉ࠋࡿ࠸࡚ࡋᕤኵ࠺ࡼࡿࡁ࡛⟭ィ࡟ Nature Machine 

Intelligence࡟Ⓨ⾲࡚ࢀࡉ௨㝆, SHAPࡣ⮬↛⛉Ꮫࡎࡽ࡞ࡳࡢ♫఍⛉Ꮫࡢศ㔝࡚࠸࠾࡟

ࡶ XAI ࠋࡿ࠸࡚ࡵጞࢀࡉ⏝฼࡚ࡋ࡜ࡘ㸯ࡢ࣮ࣝࢶ࡞᭷ຠ࡚࠸࠾࡟ศ㔝ࡢ

６．XAIの算出結果と考察

ᮏ❶࡛ࡣ,㸳❶࡛⤂௓ࡓࡋ XAIྛࡢ✀ᡭἲࡢ࡚࠸ࡘ࡟ศᯒ࡟ࢱ࣮ࢹࢆ㐺⏝ࣝࢹࣔ,ࡋ

ࠋ࠺⾜ࢆᐹ⪄ࡢศᯒ⤖ᯝࡽ࠿ほⅬࡢゎ㔘ᛶࡢ

６－１．特徴量の重要度

PFI 2019,࡜ࡿぢࢆᯝ㸦ᅗ㸯,ᅗ㸰㸧⤖ࡢ ᖺ,2020ᖺࡶ࡜ṧᏑᖺ㝈,ᐇ㉁බമ㈝ẚ⋡,

2019ࠋࡿ࠿ࢃࡀ࡜ࡇ࠸㧗ࡀ㡰࡛㔜せᗘࡢ࣏࣮ࣥࢡ ᖺ࡜ẚ㍑2020,࡚ࡋᖺ࡛ࡣᐇ㉁බമ

㈝ẚ⋡,ࡢ࣏࣮ࣥࢡỈ‽ࡣᑠ࡞ࡉኚື࡛࡟ࡢࡿ࠶ᑐࡋ,ṧᏑᖺ㝈ࡢ㔜せᗘࡀ್ࡢᑠࡃࡉ

ࢃࡀ࡜ࡇࡿ࠸࡚ࡗ࡞ࡃࡉᑠࡀᕪࡢ㔜せᗘࡢ࣏࣮ࣥࢡ,⋠ᐇ㉁බമ㈝ẚ࡜ṧᏑᖺ㝈,ࡾ࡞

ࡽ࠿࡜ࡇࡢࡇࠋࡿ࠿ 2019ᖺ࡜ẚ㍑2020,࡚ࡋᖺ࡛ࡣṧᏑᖺ㝈࡟ᑐࡿࡍᢞ㈨⾜ື࡟ኚ໬

ࠋࡿࢀࡉ ᥎࡜ࡢࡶࡓࡗ࠶ࡀ
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■ PFI による特徴量の重要度の結果

࠙ᅗ㸯 2019ᖺ PFIࠚ              

࠙ᅗ㸰 2020ᖺ PFIࠚ

ḟࡢู࡟᪉ἲ࡛≉ᚩ㔞ࡢ㔜せᗘࡢኚ໬ࢆ☜ㄆࠋࡿࡳ࡚ࡋSHAP ᖹᆒ್ࡢ⤖ᯝ㸦ᅗ㸱,

ᅗ㸲㸧࡜ࡿࡳࢆ,≉ᚩ㔞ࡢ㔜せᗘࡣ 2019ᖺ࡛ࡣṧᏑᖺ㝈,ᐇ㉁බമ㈝ẚ⋡,ࡢ࣏࣮ࣥࢡ

㡰,2020ᖺ࡛ࡣᐇ㉁බമ㈝ẚ⋡,ṧᏑᖺ㝈,ࡢ࣏࣮ࣥࢡ㡰࡛㧗2020,ࡾ࠿ࢃࡀ࡜ࡇ࠸ᖺ࡛

,ࡣぢ᪉ࡢᅗ㸱ࠋࡿ࠸࡚ࡗ࡞ࡃ㧗ࡶ࡚᭱ࡋ㏫㌿ࢆṧᏑᖺ㝈ࡀ㔜せᗘࡢ⋠ᐇ㉁බമ㈝ẚࡣ

㐺⏝ࡓࡋ඲ࡽ࠿ࢱ࣮ࢹィ⟬ࡿࢀࡉᑐᮾி㒔മࡢࢻࢵࣞࣉࢫኚືศ 0.84bp㸦3ࡢࡘ≉ᚩ

㔞ྜࡢィ್㸧ࡕ࠺ࡢ,ṧᏑᖺ㝈㸦YRSTOMAT㸧ࡢ㈉⊩ศࡣ 0.45bp ᐇࠋࡍ♧ࢆ࡜ࡇࡿ࠶࡛

㉁බമ㈝ẚ⋡ࡢ SHAP್ࡢỈ‽ࢆぢ࡜ࡿ 2019 ᖺ್ࡢ㸦0.45㸧࡟ᑐࡋ 2020ᖺ್ࡢ

㸦0.23㸧ࡀ኱ᖜ࡟పୗ୍ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡋ᪉,ᐇ㉁බമ㈝ẚ⋡ࡢỈ‽ࡣ ࠿0.27

ࡽ 0.31 ࡣ࣏࣮ࣥࢡ,ⱝᖸቑຍ࡟ ࡽ࠿0.12 ᪂,ࡽ࠿ᯝ⤖ࡢࡇࠋࡿ࠶࡛࠸ࡤᶓࡰ࡯࡜0.11

ᆺࢫࣝ࢖࢘ࢼࣟࢥⓎ⏕๓ࡢ 2019ᖺ࡛ࡣṧᏑᖺ㝈ࡀ኱ࡀࢻࢵࣞࣉࢫ࡝࡯ࡿ࡞ࡃࡁ኱ࡃࡁ

ࡢⓎ⏕ᚋࢼࣟࢥ,ࡀࡿࢀࡉㄆ☜ࡀഴྥ࡞ⓗ⯡୍࠺࠸࡜ࡿ࡞ 2020 ᖺ࡛ࡢࡑࡣ㛵ಀᛶࡀᑠ

ⱝᖸୖࡀ㈉⊩ᗘࡢ࡬ࢻࢵࣞࣉࢫࡢ⋠ᐇ㉁බമ㈝ẚ,ࡓࡲࠋࡿࢀࡉㄆ☜ࡀ࡜ࡇࡓࡗ࡞ࡃࡉ

Permutation 䛻䜘䜛≉ᚩ㔞䛾㔜せᗘ

Permutation 䛻䜘䜛≉ᚩ㔞䛾㔜せᗘ
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PFIࠕ,ࡣⅬࡢࡽࢀࡇࠋࡿ࠿ࢃࡀ࡜ࡇࡓࡋ᪼ ᵝྠࡰ࡯࡜ᯝࠖ⤖ࡢ㔜せᗘࡢᚩ㔞≉ࡿࡼ࡟

ࠋࡿ࠶ᯝ࡛⤖ࡢ

■ SHAP による特徴量の重要度の結果

࠙ᅗ㸱 2019ᖺ SHAPࡢᖹᆒ್ࠚ         

࠙ᅗ㸲 2020ᖺ SHAPࡢᖹᆒ್ࠚ

６－２．特徴量と予測値の平均的な関係（PD）とインスタンスごとの関係（ICE）

ᅗ㸳,ᅗ㸴ࡣᐇ㉁බമ㈝ẚ⋡࡜ண ࡢ್ࢻࢵࣞࣉࢫᖹᆒⓗ࡞㛵ಀ࡛ࡿ࠶ PD࠸࡚ࡋ⾲ࢆ

ࡢᅗ㸳ࠋࡿ 2019 ᖺ࡟ᑐࡋ,ᅗ㸴ࡢ 2020 ᖺ࡛ࡣ,ᐇ㉁බമ㈝ẚ⋡ࡀẚ㍑ⓗ㧗࠸ 15௨ୖࡢ㡿

ᇦ࡛ PDࡢỈ‽ࡸࡸࡀపୗࡣࢀࡇࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡋᐇ㉁බമ㈝ẚ⋡ࡀẚ㍑ⓗ㧗࠸ 15

௨ୖࡢ㡿ᇦ࡛ᆅ᪉മࡀᖹᆒⓗࡣ࡟㈙ࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡓࢀࢃ
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࠙ᅗ㸳 2019ᖺᐇ㉁බമ㈝ẚ⋡ PDࠚ  

  ࠙ᅗ㸴 2020ᖺᐇ㉁බമ㈝ẚ⋡ PDࠚ  

ࡿ࠶㛵ಀ࡛ࡢ࡜ࡈࢫࣥࢱࢫࣥ࢖ ICE㸦ᅗ㸵,ᅗ㸶㸧ࢆ☜ㄆ࡜ࡿࡍ, ᅗ㸵ࡢ 2019ᖺ࡛ࡣᐇ

㉁බമ㈝ẚ⋡ࡀ㧗࠸ 15௨ୖࡢ㡿ᇦ࡛ PDࡀ್ࡢ 0.03⛬ᗘࡀࡢࡶࡢከࡃぢ࡟ࡢࡿࢀࡽᑐ

2020,ࡋ ᖺ࡛ࡣᴫࡡ 0.02௨ୗࡣࢀࡇࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡗ࡞࡜,᪂ᆺࡢࢫࣝ࢖࢘ࢼࣟࢥ

Ⓨ⏕ࢡࢫࣜࡿࡼ࡟ᅇ㑊ࡸࡸ,ࡽ࠿㧗ࡢࡵᐇ㉁බമ㈝⋡ࡢ⮬἞య࡛ࡶ࡚ࡗ࠶Ᏻ඲㈨⏘࡚ࡋ࡜

ࡢᅗ㸳,ᅗ㸴ࡣᯝ⤖ࡢࡇࠋࡿ࠶ࡀᛶ⬟ྍࡓࡁ࡚ࢀὶࡀ㈨㔠࡬ᆅ᪉മࡢ PDࡢ⤖ᯝྜᩚ࡜ⓗ࡛

ࠋࡿ࠶
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࠙ᅗ㸵 2019ᖺᐇ㉁බമ㈝ẚ⋡ ICEࠚ     

࠙ᅗ㸶 2020ᖺᐇ㉁බമ㈝ẚ⋡ ICEࠚ

ṧᏑᖺ㝈࡜ண ࡢ್ࢻࢵࣞࣉࢫᖹᆒⓗ࡞㛵ಀ㸦ᅗ㸷,ᅗ 10㸧2019,࡜ࡿࡳࢆᖺ㸦ᅗ㸷㸧

࡜ 2020 ᖺ㸦ᅗ 10㸧࡛ PDࡢᙧ≧ࡀ኱ࡃࡁኚ2019ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡗࢃᖺᑐẚ࡛ 2020

ᖺ࡛ࡣ,ṧᏑᖺ㝈㸱ᖺ⛬ᗘࡢ PDࡾ࠾࡚ࡋ᪼ୖࡀ▷ᮇമࡢ୰ࡣ࡟኎ࡓࢀࡽ㖭᯶୍ࡿ࠶ࡀ᪉, 

ṧᏑᖺ㝈 10 ᖺࡽ࠿ 17.5ᖺ⛬ᗘࡢ PDࡀୗⴠࡾ࠾࡚ࡋ㛗ᮇമࡢ୰ࡣ࡟㈙ࡓࢀࢃ㖭᯶ࡿ࠶ࡀ

ᢞ࡚ࡋᑐ࡟ᖺ㝈ࡢᆅ᪉മ,ࡾ࠶ⓗ࡛ྜᩚ࡜ᯝ⤖ࡢᅗ㸲ࡽ࠿ᅗ㸯ࡣᯝ⤖ࡢࡇࠋࡿ࠿ࢃࡀ࡜ࡇ

㈨⾜ືࡢኚ໬ࡀ኱ࠋࡿ࠿ࢃࡀ࡜ࡇࡓࡗ࠿ࡁ
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࠙ᅗ㸷 2019ᖺṧᏑᖺ㝈 PDࠚ         

࠙ᅗ 10 2020ᖺṧᏑᖺ㝈 PDࠚ

ICE ᯝ㸦ᅗ⤖ࡢ 11,ᅗ 12㸧2019,ࡣࡽ࠿ᖺ㸦ᅗ 11㸧ࡣ࡚࠸࠾࡟ PDࡀ ࡿ࠸࡚࠼㉸ࢆ0.02

2020ᖺ㸦ᅗ,ࡀࡿࢀࡽᐃᩘぢ୍ࡶࡢࡶ 12㸧࡛ࡡࡴ࠾࠾ࡣ ࡟2020ᖺ ,ࡾ࠾࡚ࡗୗᅇࢆ0.02

ࠋࡿࡁㄆ࡛☜ࡀ࡜ࡇࡓ࠸࡚ࢀࢃ㈙࡟඲యⓗࡀ୰㛗ᮇമࡣ
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࠙ᅗ 11 2019ᖺṧᏑᖺ㝈 ICEࠚ        

࠙ᅗ 12 2020ᖺṧᏑᖺ㝈 ICEࠚ

６－３．目的変数に対して行った予測の理由

SHAP ᅗࡿ࠶ฟຊ⤖ᯝ࡛ࡢศᕸࡢ್ ,ࡉࡁ኱ࡢᐤ୚ᗘࡢ࡬ⓗኚᩘ┠ࡀᶓ㍈,࡚࠸࠾࡟13

⦪㍈ࡀ≉ᚩ㔞ࡢ㈉⊩ᗘࡢ㡰఩ࠋࡍ♧ࢆ㉥ྛࡣ≉ᚩ㔞ࡀṇ್ࡢ,㟷ࡀ㈇ࠋࡍ⾲ࢆ್ࡢ౛࠼

ࡣjisshitsu,ࡤ jissitsuࡀ್ࡢᑠࡿ࡞ࡃࡉ㟷Ⰽࡀᶓ㍈ࡢࢫࢼ࢖࣐ࡢ㡿ᇦ࡟ከࡃぢࡽ

㸦㉥㸧ࡃࡁ኱ࡀ್ࡢjissitsu ,ࡾ࡞㸦ᕥഃ㸧ࡃࡉᑠࡀᐤ୚ᗘࡢ࡬ⓗኚᩘ┠,ࡵࡓࡿࢀ

ṇ࡜ⓗኚᩘ┠ࡣjissitsu ,ࡾࡲࡘࠋࡿ࡞㸦ྑഃ㸧ࡃࡁ኱ࡀᐤ୚ᗘ࡬ⓗኚᩘ┠࡝࡯ࡿ࡞

࣮ࢡ,⋠㈝ṧᏑᖺ㝈,ᐇ㉁බമࡣᗎิࡢᚩ㔞≉ࡢ㍈⦪,ࡓࡲࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠶ࡀ㛵┦ࡢ

ࠋࡿ࠿ࢃࡀ࡜ࡇ࠸㧗࡟␒㡰ࡢࡇࡀ㡰఩ࡢ㈉⊩ᗘࡢᚩ㔞≉ ,࡛ࡢ࡞␒㡰ࡢ࣏ࣥ
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࠙ᅗ 13 2019ᖺ SHAPศᕸࠚ         

ͤᅗ 13㹼ᅗ 20 ◊⏘㈨ࡻࡕ࠺ࡺࠕ㈈ᅋࡻࡕ࠺ࡺ࿨ชʤࡎܟͺϋρφ࡚࠸ࡘ࡟∧࣮ࣛ࢝ࡢ

✲㸦ㄽᩥ㞟㸧ࠖʥΝࢂল͹͞ͳɽ

࠙ᅗ 14 2020ᖺ SHAPศᕸࠚ

ᅗ 13 ࣏࣮ࣥࢡ,⋠㈝ṧᏑᖺ㝈,ᐇ㉁බമ,ࡣᚩ㔞≉࠸㧗ࡢ2019ᖺ࡛ㄝ᫂ຊ,࡜ࡿぢࢆ

ࡉㄆ☜ࡀ࡜ࡇࡿ࠸࡚ࡗ࡞࡜ㄽୖᩚྜⓗ⌮ࡣ㛵ಀᛶࡢṇ㈇ࡡᴫࡶ࡜ᚩ㔞≉ྛ,ࡾ࠶㡰࡛ࡢ

ᅗ,࡟ḟࠋࡿࢀ ᅗ࡜13 ࡢṧᏑᖺ㝈,࡜ࡿࡍẚ㍑ࢆ14 SHAPࡢศᕸࡀ 2019ᖺ࡜ 2020ᖺ࡛

2019ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡋኚ໬ࡃࡁ኱ࡣ ᖺ୍ࡣ࡚࠸࠾࡟㒊ࡢ୰㛗ᮇമ㸦ᕥ➃ࡢ㉥㸧

࡟ SHAP 㟷ࡀᕥഃ,ࡣ㛵ಀࡢࢻࢵࣞࣉࢫ࡜ṧᏑᖺ㝈,ࡁ㝖ࢆⅬࡿࢀࡽぢࡀࡢࡶ࠸ࡉᑠࡀ್

࡛ྑഃࡀ㉥࠸ṇࡢ㛵ಀ2020ࠋࡓࡗࡔᖺࡢࡑࡣ࡟㛵ಀࡀ኱ࡃࡁᔂࡸࡣࡶ,ࢀṇࡢ㛵ಀᛶ

㈙ࡀ୰㛗ᮇമࡢ㒊୍ࢀࡽ኎ࡀᮇമ▷ࡢ㒊୍࡟࠺ࡼࡓぢࡶグ࡛ୖ,ࡾࡲࡘࠋ࠸࡞ࢀࡽぢࡀ

 ᥎ࡀ࡜ࡇࡓࡋపୗࡀㄝ᫂ຊࡢ࡬ࢻࢵࣞࣉࢫࡢṧᏑᖺ㝈ࢀᔂࡀ㛵ಀᛶࡢṇ,ࡵࡓࡓࢀࢃ

࣮ࢡࡸ㖭᯶㸦㉥㸧࠸㧗ࡀ⋠㖭᯶࡛ᐇ㉁බമ㈝ẚࡢ㒊୍࡚࠸࠾࡟௚᪉,2020ᖺࠋࡿࢀࡉ

㖭᯶㸦㟷㸧࡛࠸పࡀ࣏ࣥ SHAP್ࡀ኱ࡣࢀࡇࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡗ࡞ࡃࡁ,୍㒊ࡢᐇ

㉁බമ㈝ẚ⋡ࡀẚ㍑ⓗ㧗࠸㖭᯶ࡀ࣏࣮ࣥࢡࡸᑠ࠸ࡉ▷ᮇമ㖭᯶ࡀ኎ࡀࢻࢵࣞࣉࢫࢀࡽ

㧗࡜ࡢࡶࡓࡗࡲ᥎ ࠋࡿࢀࡉ
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࠙ᅗ 15 2019ᖺᐇ㉁බമ㈝ẚ⋡࡜ṧᏑᖺ㝈ࠚ  

࠙ᅗ 16 2020ᖺᐇ㉁බമ㈝ẚ⋡࡜ṧᏑᖺ㝈ࠚ   

ḟ࡟,㸰ࡢࡘ≉ᚩ㔞ࢆᑐ㇟ࡓࡋ࡜ SHAP ᅗࠋࡿࡍㄆ☜ࢆศᕸࡢ್ ṧᏑࡢ㍈ྑࡣⰍࡢⅬࡢ15

ᖺ㝈㸦YRSTOMAT㸧ࡢ್ࡢỈ‽ࡾ࠾࡚ࡋ⾲ࢆ㉥ࡣ㧗ࡃ,㟷ࡣపࠋࡍ⾲ࢆ࡜ࡇ࠸ᶓ㍈ࡣᐇ㉁බമ

㈝⋡㸦jissitsu㸧ࡢỈ‽ࡋ⾲ࢆ,⦪㍈ࡣ SHAP್ࡢỈ‽ࠋࡍ⾲ࢆᅗ ࡜ࡿぢࢆ15 2019 ᖺࡣ࡟

SHAP್ࡣ⣙ 0.02 ௨ୗࡢ⠊ᅖ2020,ࡀࡓࡗ࠶࡟ ᖺࡢ್ࡿ࠺ࡾྲྀࡣ࡟⠊ᅖୖࡢ㝈ࡀ኱࡞ࡃࡁ

⣙,ࡾ 0.07௨ୗࡢ⠊ᅖ࡜኱ᖜ࡟ SHAP 㸦ᅗࡿࢀࡽぢࡀ㖭᯶ࡿ࠸࡚ࡋ᪼ୖࡀ⠊ᅖࡢ್ 16㸧ࠋ

ᅗ ,࡟≉ 16 ࡀ⋠ᐇ㉁බമ㈝ẚࡢᶓ㍈ࡢ ࡽ࠿10 ᮇമ㖭᯶▷ࡢ⋠ᐇ㉁බമ㈝ẚࡢ୰⛬ᗘࡢ15

㸦㟷Ⰽ㸧ࡢ࠿ࡘࡃ࠸࡚࠸࠾࡟㟷࠸Ⅼࡀ㧗࡟್࠸㣕ࡀ᪼ୖࡢࢻࢵࣞࣉࢫࡾ࠾࡛ࢇ኱ࡢࡶ࠸ࡁ

ᅗ ,ࡓࡲࠋࡿ࠿ࢃࡀ࡜ࡇࡿࢀࡽぢࡀ ࡀ⋠ᐇ㉁බമ㈝ẚ࡜ࡿぢࢆࣇࣛࢢᲬࡢ࣮ࣞࢢ࠸ⷧࡢ16

ࡽ࠿10 15⛬ᗘ࡛㧗ࡢࡇ,ࡽ࠿࡜ࡇࡿ࠸࡚ࡋ♧ࢆ್࠸⠊ᅖࡀከࡢࡃᆅ᪉മ㖭᯶ࡢᐇ㉁බമ㈝

ẚ⋡ࡾ࠶࡛࣮ࣥࢰ࣒࣮ࣗࣜ࣎ࡢ,ᖹᆒⓗ࡞ಙ⏝ࣜࡢࢡࢫ⮬἞యࡢ▷ᮇമ࡛ࡣ኎ࡀࡢࡶࡓࢀࡽ

ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠶
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࠙ᅗ 17 2019ᖺṧᏑᖺ㝈࡜ᐇ㉁බമ㈝ẚ⋡ࠚ

࠙ᅗ 18 2020ᖺṧᏑᖺ㝈࡜ᐇ㉁බമ㈝ẚ⋡ࠚ   

ṧᏑᖺ㝈㸦YRSTOMAT㸧࡜ᐇ㉁බമ㈝⋡㸦jissitsu㸧ࡢ㸰ኚ㔞ࡢᶓ㍈࡜⦪㍈ࢆධࡓ࠼᭰ࢀ

ᅗ ࡜ࡿぢࢆ17 2019ᖺࡣ࡟ SHAP ࡣ್ 0.02 ㉸௨ୗࡢ⠊ᅖ࡛2020,ࡀࡓࡗ࠶ᖺࡣ࡟ 0.04 ㉸௨

ୗ࡜኱ᖜ࡟ SHAP 㸦ᅗࡿࢀࡽぢࡀ㖭᯶ࡿ࠸࡚ࡋ᪼ୖࡀ⠊ᅖࡢ್ 18㸧࡟≉ࠋ, ᅗ ࠸࠾࡟18

࡚,ṧᏑᖺ㝈ࡀ 5ᖺ௨ୗࡢ▷ᮇമ࡛ᐇ㉁බമ㈝ẚ⋡ࡀ㧗ࡢࡵ㖭᯶㸦㉥Ⰽ㸧ࣞࣉࢫ࡚࠸࠾࡟

ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠶ࡀࡢࡶࡓࢀࡽ኎ࡋ᪼ୖࡀࢻࢵ
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࠙ᅗ 19 2019ᖺ࡜࣏࣮ࣥࢡṧᏑᖺ㝈ࠚ

࠙ᅗ 20 2020ᖺ࡜࣏࣮ࣥࢡṧᏑᖺ㝈ࠚ   

ᅗ ࡜ࡿぢࢆ19 2019ᖺࡣ࡟ SHAP ࡣ 0.03㉸௨ୗࡢ⠊ᅖ࡛2020,ࡀࡓࡗ࠶ ᖺࡣ࡟ 0.06㉸௨

ୗ࡜኱ᖜ࡟ SHAP 㸦ᅗࡿࢀࡽぢࡀ㖭᯶ࡿ࠸࡚ࡋ᪼ୖࡀ⠊ᅖࡢ್ 20㸧ࡀ࣏࣮ࣥࢡ,࡟≉ࠋ㸮㏆

㎶࡜㠀ᖖ࡟ᑠ࠸ࡉ▷ᮇമ㖭᯶㸦㟷Ⰽ㸧ࡀ᪼ୖࡢࢻࢵࣞࣉࢫ࡚࠸࠾࡟኱ࡀࡢࡶ࠸ࡁぢࢀࡽ, 

2020ᖺ࡟኎ࡓࢀࡽ㖭᯶ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠶ࡀ

７．まとめ

᪂ᆺࢫࣝ࢖࢘ࢼࣟࢥⓎ⏕๓ᚋࡢࢀࡒࢀࡑࡢᮇ㛫࡚࠸࠾࡟,ᶵᲔᏛ⩦ࢻࢵࣞࣉࢫࡾࡼ࡟

᥎ᐃࣔࢆࣝࢹᵓ⠏ࠋࡓࡋㄝ᫂ຊࡢ㧗ࡣࣝࢹࣔ࠸ Random Forest Regressor࡛ࡀ࡜ࡇࡿ࠶

☜ㄆ࡛ࡁ,㑅ᢥࡓࢀࡉㄝ᫂ኚᩘࡣṧᏑᖺ㝈,ᐇ㉁බമ㈝⋡,࣏࣮ࣥࢡ㔠฼࡛ࠕࠋࡓࡗ࠶ㄝ᫂

࡞⬟ྍ AI㸦XAI㸧ࠖ ࣝ࢖࢘ࢼࣟࢥ᪂ᆺ࡜せᅉࡢᕪࢻࢵࣞࣉࢫࡢᆅ᪉බඹᅋయ㛫,ࡋ⏝άࢆ
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ࡢⓎ⏕ᚋࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺ,࡜࠺⾜ࢆᐹ⪄࡚࠸ࡘ࡟ኚ໬ࡢせᅉࡢⓎ⏕๓ᚋࢫ 2020 ᖺ

ࡣ࡛ 2019ᖺ࡟ẚ࡭,ṧᏑᖺ㝈ࡢ࡜㛵ಀᛶࡀᑠࠋࡿ࠿ࢃࡀ࡜ࡇࡓࡗ࡞ࡃࡉ▷ᮇമࡢ୰ࡣ࡟

኎୍ࡿ࠶ࡀࡢࡶࡓࢀࡽ᪉,୰㛗ᮇമࡣ඲యⓗ࡟㈙ࡿࡼ࡟࡜ࡇࡓ࠸࡚ࢀࢃᙳ㡪࡜᥎ ࢀࡉ

἞య࡛⮬ࡢ⋠㈝ᐇ㉁බമࡢࡵ㧗ࡸࡸ,ࡽ࠿ᅇ㑊ࢡࢫࣜࡿࡼ࡟⏕Ⓨࡢࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺࠋࡿ

⋠᪉,ᐇ㉁බമ㈝ẚ୍ࡿࢀࡉ ᥎࡜ࡓࡁ࡚ࢀὶࡀ㈨㔠࡬ᆅ᪉മࡢ࡚ࡋ࡜⏘Ᏻ඲㈨ࡶ࡚ࡗ࠶

ࡀᖹᆒⓗ࡛ṧᏑᖺ㝈ࡀ 5 ᖺ௨ୗࡢ▷ᮇമ㖭᯶ࡢ୰ࡣ࡟኎ࡓࢀࡽ㖭᯶࡜ࡿ࠶ࡀ᥎ ࠋࡿࢀࡉ

ᢞ㈨ቑຍࡢ࡬ᆅ᪉മᢞ㈨ࡢ࡚ࡋ࡜⏘Ᏻ඲㈨,ࡣ࡚࠸࠾࡟⚝ࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺ࡟࠺ࡼࡢࡇ

ࢀࡽぢࡀ㌿᥮ࡢ࡬㇟ᢞ㈨ᑐࡢ࡬୰㛗ᮇമࡽ࠿ᮇമ▷ࡿࡼ࡟ᅇ㑊ࡢࡽ࠿୙☜ᐇᛶ࡞ᮇⓗ▷࡜

⾜ᢞ㈨ࡢᆅ᪉മᢞ㈨ᐙࡿࡅ࠾࡟⚝ࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺ,ࡽ࠿ᯝ⤖ࡢࡽࢀࡇࠋࡿ࠿ࢃࡀ࡜ࡇࡓ

࠺ࡼࡢ࡝ࡀᢞ㈨ᐙ,ࡾࡼ࡟ᯝ⤖ࡢࡇࠋࡿ࠶ᡂᯝ࡛࡞ࡁ኱ࡣ࡜ࡇࡓࡁㄆ࡛☜ࢆኚ໬࡞ヲ⣽ࡢື

࡞࡜⬟ᗘྍ⛬ࡿ࠶ࡀ࡜ࡇࡿࡍゎ⌮ࢆ࠿ࡿ࠸࡚ࡏࡉኚ໬ࢆື⾜ᢞ㈨,ࡋ┠ὀ࡟ኚᩘࢡࢫࣜ࡞

ᢞ㈨᪉ἲࡓࡋ៖⪄ࢆࢡࢫࣜࡢ㝿ࡓࡋ⏕Ⓨࡀࢺࣥ࣋࢖ⓗ῭⤒,࡚ࡋ⏝฼ࢆᯝ⤖ࡢࡽࢀࡇࠋࡓࡗ

ࡢࡁ⾜ඛ࡞ᮇⓗ▷ࡿ࠼୚࡟ᕷሙ,ࡣ࡟᫬ࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺ,ࡣ࡟ලయⓗࠋࡿࢀࡽ࠼⪄ࡀ

୙㏱᫂ឤࡽ࠿▷ᮇമࡢ୰ࡣ࡟኎ࢀࡽ,୰㛗ᮇമࡣ඲యⓗ࡟㈙ࡸࡸ࡟≉,ࡓ࠸࡚ࢀࢃ㧗ࡵ

ቃୗ࡛⎔῭⤒ࡢᅾ⌧,ࡵࡓࡓࡁ࡚ࢀὶࡀ㈨㔠࡬ᆅ᪉മࡶ࡚ࡗ࠶἞య࡛⮬ࡢ⋠㈝ᐇ㉁බമࡢ

5 ,ࡋ࠿ࡋࠋ࠺ࢁࡔࡿ࠼ゝ࡜ࡿ࠶Ᏻ඲࡛ࡣ࡟ⓗ⯡୍ࡣᢞ㈨ࡢ࡬ᆅ᪉മࡢ ᖺ௨ୗࡢ▷ᮇമ

㖭᯶ࡢ୰ࡣ࡟኎ࡓࢀࡽ㖭᯶࡟≉,ࡵࡓࡓࡗ࠶ࡀ▷ᮇᆅ᪉മࡣ࡚࠸ࡘ࡟㖭᯶㑅ᢥ࡟㠀ᖖ࡟ὀ

ពࢆせ࡜ࡿࡍゝ࡟࠺ࡼࡢࡇࠋࡿ࠼᪂ᆺࡣ࡚࠸࠾࡟⚝ࢫࣝ࢖࢘ࢼࣟࢥ,Ᏻ඲㈨⏘ࡢ࡚ࡋ࡜ᆅ᪉

മᢞ㈨ࡢ࡬ᢞ㈨ቑຍ࡜▷ᮇⓗ࡞୙☜ᐇᛶࡢࡽ࠿ᅇ㑊ࡿࡼ࡟▷ᮇമࡽ࠿୰㛗ᮇമࡢ࡬ᢞ㈨ᑐ

ື⾜ᢞ㈨ࡢᵝྠ,ࡣሙྜࡿࢀࡽぢࡀᣑ኱ࡢࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺࡧ෌ࠋࡓࢀࡽぢࡀ㌿᥮ࡢ࡬㇟

ࠋࡿࢀࡽ࠼⪄࡜ࡢࡶࡿ࡞࡜ぢ▱ࡢ⌮⟶ࢡࢫࣜࡢ௒ᚋ,ࡃ㧗ࡶᛶ⬟ྍࡿࡍ⏕Ⓨࡀኚ໬ࡢ

௒ᚋࡢㄢ㢟࡚ࡋ࡜,XAIࡢࡑࡢ௚ࡢᡭἲࡢ㐺⏝࡜ゎ㔘ࢆヨࡓࡲࠋࡿࡳ,ୖグࡢศᯒ࡛ᢞ

㈨⾜ືࡢኚ໬ࡿ࠶ࡀ⛬ᗘᢕᥱ࡛ࡀࡿ࠶ࡶࡢࡶࡓࡁ,ᐇ㝿ࡢ࡝࡟ᆅ᪉බඹᅋయ࠺ࡼࡢ࡝ࡢ

࡟ࡵࡓࡢᢕᥱࡢࡑࠋࡿ࠶ࡀၥ㢟࠺࠸࡜࠿ࡓ㸧ࢀࢃ㈙ࡣࡓࡲ㸦ࢀࡽ኎ࡃከࡀ㖭᯶ࡢᒓᛶ࡞

,࡝࡞ࡃ࠸࡚ࡋศᯒࢆࢱ࣮ࢹࡢಶู,ࡀࡿࢀࡽ࠼⪄࡜ࡿ࠶ࡣ⏺㝈ࡣ࡛ࡅࡔᡭἲࡢ௒ᅇࡣ

࢘ࢼࣟࢥ᪂ᆺ࡞࠺ࡼࡢ௒ᅇࠋࡿ࠼⪄࡜ࡿ࠶ࡀᚲせ࠺⾜ࢆศᯒ࡚ࡋ⏝ేࡶࢳ࣮ࣟࣉ࢔ࡢู

ࡲᐃ≉ࡢ㖭᯶࡞ලయⓗࡓࡗ࠿ከࡢ࠸㈙ࡾ኎,࡚ࡋᑐ࡟ࢺࣥ࣋࢖࡞ࡁ኱࠺࠸࡜⏕Ⓨࢫࣝ࢖

ࡁ኱࡟ⓗ῭⤒,ࡓࡲࠋࡿ࠼⪄࡜ࡿᚓࡾ࡞࡜᝟ሗ࡞⩏᭷ពࡶᐇົୖ,ࡤࢀࡁ࡛ࡀ࡜ࡇ࠺⾜࡛

ኚࡢື⾜ᢞ㈨ࡢᵝྠ,࡚ࡋᑐ࡟ࢺࣥ࣋࢖ࡢ௨እࢫࣝ࢖࢘ࢼࣟࢥ᪂ᆺࡿ࠼୚ࢆࢺࢡࣃࣥ࢖࡞

໬ࡀぢࡣ࡚࠸ࡘ࡟࠿ࡿࢀࡽ, ௒ᚋ௚ྠࡶ࡚࠸ࡘ࡟ࢺࣥ࣋࢖῭⤒ࡢᵝࡢศᯒ᳨࡜ド࠺⾜ࢆᚲ

せࠋࡿ࠶ࡀ௚ࡶ࡚࠸࠾࡟ࢺࣥ࣋࢖῭⤒ࡢᢞ㈨⾜ືࡢኚ໬ࡀ☜ㄆ࡛ࡤࢀࡁ,ḟ࡟㉳ࡿ࠺ࡾࡇ

኱࡟ࢺࣥ࣋࢖῭⤒࡞ࡁᑐࡶ࡚ࡋ㢮ఝࡸࢺࣥ࣋࢖῭⤒ࡢ⤒῭≧ἣ࡟ᑐࡿ࠶,ࡋ⛬ᗘࡢᆅ᪉

മࡢ࡬ᙳ㡪ࡀண᝿ྍࡿࡁ࡛ࡀ࡜ࡇࡿࡍ⬟ᛶࡾ࠶ࡶ,௒ᚋ࡚࠸࠾࡟⌮⟶ࢡࢫࣜࡢ኱࡞ࡁ▱

ぢࠋ࠺ࢁࡔࡿ࡞࡜

࠿ࡘࡃ࠸ࡣ࡟ࡵࡓࡍᣦ┠ࢆᆅ᪉മᕷሙ࠸ࡼࡾࡼ,ࡋ࡟๓ᥦࢆぢ▱࡞࠺ࡼࡢࡇ,࡟ࡽࡉ

ࠋࡿ࠶࡛ࢳ࣮ࣟࣉ࢔ࡢࡽ࠿ࢫࣥࢼ࢖࢓ࣇ,ࡣほⅬࡢ┠ࡘ୍ࠋࡿࢀࡽ࠼⪄ࡀࢳ࣮ࣟࣉ࢔ࡢ
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⌧ᅾࡢᆅ᪉മᕷሙࠕࡣ࡚࠸࠾࡟ᬯ㯲ࡢᨻᗓಖドࠖࡢᏑᅾࡾࡼ࡟,ᮏ㑥ࡢᆅ᪉മᕷሙࡢ㏱

᫂ᛶࡣ࡟ㄢ㢟ࠋࡿࢀࡽ࠼⪄࡜ࡿ࠶ࡀᆅ᪉മᕷሙ࡟ఱࡢ࠿ࡽಙ⏝ࣜࡀࢺࣥ࣋࢖ࢡࢫⓎ⏕ࡋ

㏣ຍ,ࡋ࡞ࡳ࡜ࢡࢫࣜࢆࢀࡑࡣᢞ㈨ᐙ,ࡣ࡟ሙྜࡿ࠶ࡀ୙☜ᐇᛶ࡟ᑐᛂࡢ㝿,᪥ᮏᨻᗓࡓ

ࡢ࠺⾜ࢆᨻᗓಖド࡚ࡋᑐ࡟ᆅ᪉മࠋ࠸ࡁ኱ࡀᛶ⬟ྍࡿ࡞࡟࡜ࡇࡿࡍせồࢆࢻࢵࣞࣉࢫࡢ

㔜せࡀ࡜ࡇࡃ࠸࡚ࡋไᗘ໬ࡋ఍඲య࡛㆟ㄽ♫ࢆ࣮ࣝࣝࡢ㝿ࡢࡑࡓࡲ,࠿ࡢ࠸࡞ࢃ⾜,࠿

ศᯒࡢㄢ㢟࡜ᢕᥱ≦⌧,࣮ࣝࣝࡢᆅ᪉മᕷሙࡿࡅ࠾࡟Ḣ⡿,ࡣ࡟㝿ࡢࡑࠋࡿ࠼⪄࡜ࡿ࠶࡛

ẁ㝵ࢆத➇ࡢᆅ᪉බඹᅋయ㛫,ࡣሙྜ࠸࡞ࢃ⾜ࢆᨻᗓಖド,ࡓࡲࠋ࠺ࢁ࠶࡛ࡿ࡞࡟⪄ཧࡀ

ⓗ࡟ᚎࡃ࠸࡚ࡋಁ࡟ࠎᚲせࠋࡿ࠼⪄࡜ࡿ࠶ࡀ஧ࡢ┠ࡘほⅬࡣ఍ィᏛ࡛ࢳ࣮ࣟࣉ࢔ࡢࡽ࠿

࣮ࣝࣝࡢࢢ࣑ࣥ࢖ࢱබ㛤ࡸពᛮỴᐃ᭷⏝ᛶࡢ㈈ົ࣭఍ィ᝟ሗ,ࡣ࡚࠸࠾࡟఍ィᏛࠋࡿ࠶

໬ࡢ࡝࡞᭷ຠᛶ᳨ࡢドࡢࡽࢀࡑ࡜ไᗘタィࡀ㔜せࡢ┠ࡘ୕ࠋࡿ࡞࡜ほⅬࡣ,㈈ᨻᏛࡽ࠿

୰ࡣ࡟ࡵࡓࡍಁࢆத➇࡜೺඲໬ࡢᆅ᪉බඹᅋయ㛫ࡾࡼ࡟⌮ᕷሙཎࠋࡿ࠶࡛ࢳ࣮ࣟࣉ࢔ࡢ

ኸ㞟ᶒⓗ࡞㈈※ᵓ㐀ࢆᚎ࡟ࠎศᶒ໬ࡃ࠸࡚ࡋᚲせࡢࡇࠋࡿ࠼⪄࡜ࡿ࠶ࡀⅬ࡟㛵ࡣ࡚ࡋ,

㈈ᨻᏛࡢᑓ㛛ᐙࡶ࡜㆟ㄽࡃ࠸࡚ࡵࡍࡍࢆᚲせࠋࡿ࠸࡚࠼⪄࡜ࡿ࠶ࡀ

参考文献

஭₲ ṇᙪ㸪୕Ꮿ ⿱ᶞ㸦2007㸧ࡀࢃࠕᅜᆅ᪉മᕷሙᩚࣛࣇࣥ࢖ࡢഛ࡜≦⌧ࡢᒎᮃࠖࠗ ㈨ᮏ

ᕷሙ࣮࠘ࣜࢱ࣮࢛ࢡ➨ 11ᕳ➨ 2ྕ㸪31㹼45㡫ࠋ

▼ᕝ 㐩ဢ㸦2007㸧ࠕᕷሙබເᆅ᪉മࡢὶ㏻฼ᅇ࡜ࡾಙ⏝ࣜࠗࠖࢡࢫ ᇶ♏◊✲ᡤ࣭࢖ࢭࢵࢽ

⤒῭ㄪᰝࣞ࠘ࢺ࣮࣏No.2007-01ࠋ

▼⏣୕ᡂ,୰㔛㏱㸦2019㸧ࠕᆅ᪉മࡢಙ⏝࣮ࣜࠗࠖࣂ࣮࢜ࣝࣆࢫ࡜ࢡࢫᆅ᪉മࡢ⤒῭ศᯒ࠘

᭷ᩫ㛶ࠋ

኱ᆤ┤ᶞ௚ (2021)ࠗXAI(ㄝ᫂ྍ⬟࡞ AI)--ࡁ࡜ࡢࡑேᕤ▱⬟ࢵࣜ࠘?࠿ࡢࡓ࠼⪄࠺࡝ࡣ

ࠋ࣒ࢥࣞࢸࢡ

⥲ົ┬㸦2020㸧ࠕ⤫୍ⓗ࡞ᇶ‽ࡿࡼ࡟㈈ົ᭩㢮ࡢసᡂ≧ἣ➼࡟㛵ࡿࡍㄪᰝ㸦௧࿴ 2 ᖺ 3

᭶ 31 ᪥᫬Ⅼ㸧ࠖ ⥲ົ┬බ⾲㈨ᩱ㸦௧࿴ 2ᖺ 8᭶ 9᪥㸧ࠋ

୰㔛㏱㸦2008㸧ࠕ㈈ᨻ཰ᨭ࡜മๆᕷሙ㸫ᕷሙබເᆅ᪉മࢆᑐ㇟ࡓࡋ࡜ศᯒࠖࠗ ᪥ᮏ⤒῭◊

✲࠘➨ 58ྕ,1㹼16㡫ࠋ

⏣୰ᏹᶞ㸦2012㸧ࠕᆅ᪉മࡿࡄࡵࢆᆅ᪉බඹᅋయ㛫ಙ⏝㐃㛵㸫ᕷሙබເമࢱ࣮ࢹࣝࢿࣃ

ᐇドศᯒࠖࠗࡓ࠸⏝ࢆ ドๆ⤒῭◊✲࠘➨ 78ྕ,69㹼79㡫ࠋ

ཎཱྀ೺ኴ㑻,୹Ἴ㟹༤㸦2021㸧ࡀࢃࠕᅜࡿࡅ࠾࡟බ఍ィ࡜ᆅ᪉മᕷሙ࡟㛵ࡿࡍศ㔝ᶓ᩿ⓗ

ᒎ㛤ྍ⬟ᛶࠖࠗࡢ✲◊ ၟᏛㄽ㞟㸦す༡Ꮫ㝔኱Ꮫ㸧࠘ ➨ 67 ᕳ➨ 3࣭4 ྜేྕ,169㹼199

㡫ࠋ

ཎཱྀ೺ኴ㑻, ୹Ἴ㟹༤㸦2022㸧ࡀࢃࠕᅜࡢ⤫୍ⓗ࡞ᇶ‽࡟ᇶ࡙ࡃබ఍ィ㈈ົㅖ⾲ࡀ᭷ࡍ

㛵㐃ᛶศᯒࠖࠗࡢ࡜ࢻࢵࣞࣉࢫᆅ᪉മ࡜ቑศ᝟ሗࡿ ఍ィ࠘ࢫࣞࢢࣟࣉ㏆หࠋ(ᰝㄞ᥇

ᢥ῭ࠋ (ࡳ

୹Ἴ㟹༤, ཎཱྀ೺ኴ㑻㸦2023a㸧ࠕᶵᲔᏛ⩦ࡀࢃࡓ࠸⏝ࢆᅜࡿࡅ࠾࡟ᆅ᪉മࢻࢵࣞࣉࢫࡢ

－ 60－



26

᥎ᐃࣔࡢࣝࢹᵓ⠏ࠖࠗ JAFEE ࠋ (ࡳ῭ᰝㄞ᥇ᢥ)ࠋ㏆ห࠘ࣝࢼ࣮ࣕࢪ

୹Ἴ㟹༤, ཎཱྀ೺ኴ㑻㸦2023b㸧ࠕㄝ᫂ྍ⬟࡞AI(XAI)ࡿࡼ࡟ᶵᲔᏛ⩦ࣔࡢࣝࢹ≉ᛶศᯒࠖ

➨ 57 ᕳ➨ 1࣭2࣭3࣭4ྜేྕ,29㹼44㡫ࠋ

୕Ꮿ ⿱ᶞ㸦2017㸧ࡀࢃࠕᅜᆅ᪉മᕷሙࡿࡅ࠾࡟ಙ⏝ࣜࢡࢫ : ㉳മ⮬⏤໬ᨵ㠉࣭ኤᙇࢩ

ᙳ㡪 (᳜⏣࿴ᘯᩍᤵグᛕ⹰)ࠖࠗி㒔኱Ꮫ⤒῭Ꮫ఍⤒῭ㄽྀࡓ࠼୚ࡀࢡࢵࣙ 1࠘91(2), 

161-178㡫ࠋ

᳃ୗගஅຓ (2021)ࠗᶵᲔᏛ⩦ࢆゎ㔘ࡿࡍᢏ⾡ࠥண ຊ࡜ㄝ᫂ຊࢆ୧❧ࡿࡍᐇ㊶ࢽࢡࢸ

ࠋ♫ᢏ⾡ホㄽ࠘ࢡࢵ

Capeci,J. (1991) Credit Risk,Credit Ratings,and Municipal Bond Yields: A Panel Study, National 
Tax Journal, 44 (4), pp.41-56.  

Downing, C. and F. Zhang (2004). Trading Activity and Price Volatility in the Municipal Bond Market, 

The Journal of Finance,59 (2), pp.899-931.  

Goldsterin,M. and G. Woglom. (1991) Market-Based Fiscal Discipline in Monetary Unions: 
Evidence from the U.S. Municipal Bond Market, IMF Working Paper, WP/91/89.  

Hattori, T. and H. Miyake (2015) Empirical Analysis of Yield Determinants in Japan’s Municipal Bond 

Market: Does Credit Risk Premium Exist? MPRA Paper 67127, University Library of Munich, 

Germany.

Haraguchi,K. and K. Oishi (2019) The International Differences in the Relationship between 
Public Financial Reports and Bond Markets: A Comparison between Japanese Local 
Governments and U.S. States, Discussion Paper Series (Kyushu University), No. 2019-5, 
pp.1-17. 

Harris, L. E. and M. S. Piwowar. (2006) Secondary Trading Cost in the Municipal Bond Market, The 

Journal of Finance,61 (3), pp.1361-1397.  

Liu,P. and A. V. Thakor (1984) Interest Yields,Credit Ratings,and Economic Characteristics of 
State Bonds: An Empirical Analysis, Journal of Money, Credit and Banking,16 (3), pp.344-
351.  

Lundberg, S.M. G. Erion, H. Chen, A. DeGrave, J. M Prutkin, B. Nair, R. Katz, J. Himmelfarb, 
N. Bansal,and S. Lee (2020) Explainable ai for trees: From local explanations to global 
understanding, Nature Machine Learning, 2, pp.56-67. 

Novy-Marx, R. and D. R. Joshua (2011a) The crisis in local government pensions in the United States, 

in Robert Litan and Richard Herring, eds.: Growing Old: Paying for Retirement and Institutional 

Money Management after the Financial Crisis (Brookings Institution, Washington, DC). 

Novy-Marx, R. and D. R. Joshua (2011b) Public pension promises: How big are they and what are 

they worth? The Journal of Finance,66 (4), pp.1211–1249.  

Schwert,M. (2017) Municipal Bond Liquidity and Default Risk, The Journal of Finance,72 (4),
pp.1683–1722.  

－ 61－



27

Wang,J. C. Wu,and F. X. Zhang. (2008) Liquidity, Default, Taxes, and Yields on Municipal Bonds, 
Journal of Banking & Finance,32 (6), pp.1133-1149. 

URL

ドๆྲྀᘬᡤࣥࢻࣥࣟ FTSE Russellࠕࣉ࣮ࣝࢢThe Yield Book Incࠖ

  https://www.yieldbook.com/m/products/yield-book/index-jpn.shtml 

㈨⏘◊✲㸦ㄽᩥ㞟㸧ࠖࡻࡕ࠺ࡺࠕ㈈ᅋࡻࡕ࠺ࡺ

https://www.yu-cho-f.jp/ar_center/research_aid/ronbunkensaku.html 

謝辞

ᮏ◊✲୍ࡣ⯡㈈ᅋἲேࡻࡕ࠺ࡺ㈈ᅋࡢ 2022 ᖺᗘ◊✲ຓᡂ,ࡧࡼ࠾⛉Ꮫ◊✲㈝⿵ຓ㔠

㸦JSPS KAKENHI Grant Number JP19K23214, JP20K02058, JP21K13412㸧,᪥ᮏ⤒῭◊✲

ドๆྲྀᘬᡤ࣭ࣥࢻࣥࣟ,ࡓࡲࠋࡿ࠶࡛ࡢࡶࡓࡗ⾜࡚ࡅཷࢆ஺௜ࡢዡບ㔠✲◊࣮ࢱࣥࢭ FTSE

ࣉ࣮ࣝࢢ The Yield Book Inc. ࡣ࡟,മๆศᯒࢆࢡࢵࣈࢻ࣮ࣝ࢖ࢺࣇࢯ㏻࡚ࡌຠ⋡ⓗ࡞

ศᯒ࡜࣮ࣝࢶ㈗㔜ࢆࢱ࣮ࢹ࡞ᥦ౪ࡢࡇࠋࡓ࠸ࡔࡓ࠸ሙࢆ೉࡚ࡾᚚ♩⏦ࠋ࠸ࡓࡆୖࡋ

APPENDIX

࠙ᅗ Ỵᐃᮌศᯒࡢ౛ࠚ

発行額8.4056以上？

Yes No標準偏差0.0467以上？

Yes No

－ 62－



ྠᚿ♫኱Ꮫ኱Ꮫ㝔ࠉ⛉✲◊ࢫࢿࢪࣅࠉᩍᤵྜྷࠉ⏣�ᝋ❶

(6*ᢞ㈨とイスラム㔠⼥㸸ไ度的㢮ఝᛶ

とᰴ౯࣭௻ᴗ行ື➼࡬のᙳ㡪の᳨ド





གྷ  ༁

ຌڂݜͺɼESG౦ࣁͳ΢ηϧϞۜ༧ͳ͹ؔͶ؏͠ࡱΗΖ੏ౕదྪࣇ੓ΝಁΉ͓͵͗Δɼ
ͨΗͩΗ͹ۜ༧෾໼Ͷ͕͜Ζ֦झखӀ͹ηέϨʖωϱήʤ৻ࠬʥգఖ͹ଚה͗ࡑՃΏۂة
΍͹Ͳ͍Ζɽͪ͢ࡱ؏Ν༫͓Ζ͖ɼͨ͹ಝ௅Νڻಊ౵Ͷʹ͹Γ͑͵Ӫߨ

ͪͮ͵Ͷཱི֮ͪۜ͢༧෾໼ͳع ESG ౦ࣁʤڧ؂ʀऀճʀΪώψϱηΝқࣟͪ͢౦ࣁʥ
ͶͦΓɼೖຌͲͺࣰࡏ͹खӀࣰ੹ΏਕʓͶ͕͜ΖཀྵմͶ๣͢͏΢ηϧϞۜ༧ͶͦΓɼͨΗ
ͩΗ͹Ճ஍خ६Ͷ߻஗ͪ͢ηέϨʖωϱήգఖΝͪܨ৏Ͳۜ༧खӀ͗ٮޒͶ఑͠ڛΗΖ఼
Ͷ͕͏ͱɼ੏ౕద͵ྪࣇ੓Ν೟ΌΖ͞ͳ͗Ն೵Ͳ͍Ζɽͨ͹఼Ν؜Όͪྈं͹֕གྷΝགྷ༁
ͤΖͳɼਦන̏͹ͳ͕ΕͲ͍Ζɽ

ਦන̏ʁESG౦ࣁͳ΢ηϧϞۜ༧͹֕གྷ

ESG ౦ࣁ ΢ηϧϞۜ༧
(1)໪ͤࢨ෉਷Ճ஍ରܧ ESGʤڧ؂ʀऀճʀΪώψϱ

ηʥ͹ਬ਒
΢ηϧϞٝگ͹ॱग

(2)఑͠ڛΗͱ͏Ζۜ༧ঐ඾ ʥɼ਼ࢨՃהϓΟϱχʤࣁ౦ࣞה
ɼͨ͹ଠࣁɼ༧݌࠶

ʥɼ਼ࢨՃהϓΟϱχʤࣁ౦ࣞה
ɼͨ͹ଠࣁʤηέʖέʥɼ༧݌࠶

(3)ηέϨʖωϱήࣰࢬकର ෵਼͹ܙସ͍Ε εϡϨΠָंʤٝگͶؖͤΖ༙
ࣟंʥ

ݱً(4) 2006 ೧ɼࠅ࿊ͶΓΖ੻೜౦ݬࣁ
ଉʤPRIʥͲ͹఑঑

1975 ೧ɼχώ΢ʀ΢ηϧϞ۞ߨ
અཱི

(5)੊ֆࢤ৖وໝ 35 ஻χϩʤ2020 ೧ɼड़ॶʁ
GSIAʥ

̒஻χϩʤ2021 ೧ɼड़ॶʁ
Statistaʥ

(6)ஏཀྵదଈ໚ ʰ઎਒ࠅʾ౏৏ࠅʱ͹ܑ޴ ஦౨ʀ౨ೈΠζΠ౵͗஦ৼͫ
͗ɼඉ΢ηϧϞ͹ଡ͏઎਒ࠅͲ
΍खӀ౵͍Εɽ

ʤड़ॶʥঀࣁྋΓΕජंࡠ੔

ຌڂݜ͹౲ॵ͹ܯժͲͺɼ͑ͪ͢͞ྪࣇ੓Ͷ஥໪͢͵͗Δɼྈۜ༧෾໼Ͷ͕͜ΖהՃΏ
༲͹஦ৼͳͤΖ૟ఈͲ͍ͮͪɽͳ͞Θ಼ڂݜಊ౵΃͹΢ϱϏέφΝർֳͤΖ͞ͳΝߨۂة
͗ɼESG ౦ࣁͶ͕͜ΖηέϨʖωϱήգఖ͹ࣰແద͵৆ࡋͶؖͤΖ௒ࠬΝ਒ΌΖͶͯΗɼ
ESG ͳ͏͑Ճ஍໪ඬͶۜͪ͜޴༧खӀͲͺ͍Ζ΍͹͹ɼηέϨʖωϱήΝࣰͤࢬΖؖؽͶ
Γͮͱخ६͗ҡ͵Ζ͞ͳ͖ΔɼESG Ͷ઴ۂة͵͘޴ɼ͍Ζ͏ͺ ESG Νॉ෾Ͷқࣟͪ͢ߨ
ಊΝͳΖۂةͳ͏͑඲Ճ͹݃ՎͶ͕͏ͱɼ֦ؖؽͶΓΖͻΔͯ͗͘ଡ͚ΊΔΗΖ͞ͳ͗൓
໎ͪ͢ɽ͞͹ͪΌɼESG ౦ࣁͶ͕͜Ζͨ͑ͪ͢ηέϨʖωϱή͹ଈ໚Ν΢ηϧϞۜ༧͹ͨ
Ηͳଲർͦ͠Ζ͞ͳͲɼESG ౦ࣁ͹րવͶͤࣁΖଈ໚͗ΓΕଡ͏ڂݜ੔Վͳ͵ͮͪɽ
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ηέϨʖωϱήգఖͶ͕͜Ζ࠹΍୉͘͵ྈं͹ҩ͏ͺɼ඲Ճؖؽ͹඲Ճ೵ྙ͹ҩ͏ͳݶ
ͮͱΓ͏ɽ΢ηϧϞۜ༧Ͳࣰࡏ͹඲ՃۂࡠΝ୴͑͹ͺɼ૮౲͵܉࿇Ν௪ͣͱү੔͠Ηͪε
ϡϨΠָंʤ΢ηϧϞ͹ٝگ͹઒໵ՊʥͲ͍Ζɽ௪৙ɼ΢ηϧϞۜ༧Ν఑ͤڛΖؖؽͶͺ
෵਼͹εϡϨΠָं͖Δ੔ΖεϡϨΠʀϚʖχ͗৙અ͠Ηͱ͕Εɼ఑ͤڛΖۜ༧खӀ͹ε
ϡϨΠన֪੓Ν৻ࠬͤΖɽ൶ΔͺɼεϡϨΠ͹எࣟਕͳ͵Ζ΄͚༰ঙΓΕௗؔغͶ࿳Ζָ
सΝ॑͸ͱ͏ΖΆ͖ɼݳେ͹߶ౕͶ൅ୣͪۜ͢༧ͶؖͤΖஎࣟ͹सಚɼۛ࠹ͲͺϓΡϱτ
ρέΏҋߺ௪աͶؖͤΖཀྵմ΍؜Όͱɼ߁൥͵எࣟͳ਄͏ಐࡱΝͯ࣍ɽ൶Δ͹Ծͤ൓இ͹
݃Վͳ͢ͱݺʓਕ͹ݡմ͗෾͖ΗΖ͞ͳͺ͍ͮͱ΍ɼ༹ʓ͵٠ڢΏଧڢ౵ΝܨͱεϡϨ
ΠʀϚʖχͳ͢ͱ͹࠹शద͵౹Ҳ൓இ͗͵͠Ηɼ͞͞Ͷ൶Δ͹൓இ೵ྙΝٛ͑༪ஏͺ͵͏ɽ

Ҳ๏ɼESG ౦ࣁ͹඲ՃؖؽͶͺ͖ͯش͹ܙସ͍͗Ζ͗ʤਦන̐ࢂলʥɼ൶Δͺۂة඲Ճ
Ώͨ͹਼ద೼Ѵͳॴཀྵɼӣ༽ؖؽͳ͹ؖܐͳ͏ͮͪ໚Ͳͺ༑Ηͱ͏ͱ΍ɼ݀͢ͱ E Ώ S Ώ
G ͹઒໵Պͳͺ͏ݶͶ͚͏ɽ෨෾దͶ઒໵Պ͹எݡΝ׈༽͢ͱ͏Ζ໚ͺ͍Ζ͗ɼͨΗ͍Ε
͘ͳ͏͑ΓΕͺɼ਼ࢨԿʀϪʖτΡϱήԿΏͨ͹ӣ༽͜޴ؖؽ఑ڛͶکΊΝ༙ͤΖͳ͏͑
͹ࡑݳ৚͖Δਫ਼ͣͪ͹͗ࣆ ESG඲ՃͳΊΖ͞ͳ͗Ͳ͘Γ͑ɽ

ਦන̐ʁक͵ ESG ඲Ճؖؽ

ʤESG ඲Ճؖؽʥ
Πϧϗηέʀήϩʖϕ S&P ήϫʖώϩ
ϔϩʖϞώʖήʀΦϩʀϒʖ Sustainalytics
CDP ౨༺ࡃܨ৿ๅऀ
Fitch Solutions Truvalue Labs
FTSE Russell ʤESG ϓΟ΢ψϱη඲Ճؖؽʥ
Moody's DNV ϑζϋηʀΠεϣΠϧϱηʀζϡϏϱ
MSCI ॶʤJCRʥڂݜճऀೖຌ֪෉ࣞה
ճऀήρχώϱΩʖࣞה ֪෉౦ࣁ৚ๅιϱνʖʤR&Iʥ
ೖຌࡃܨ৿ซऀʤೖܨ NEEDSʥ Sustainalytics

(ड़ॶ)౨݌ৄښखӀॶΤΥϔγ΢φ

͑ͪ͢͞ҩ͏ͺ͍Ζ΍͹͹ɼࣰࡏͶͺྈंͳ΍عͶཱི֮ͪۜ͢༧෾໼ͳ͢ͱ׈൅͵ࢤ৖
खӀ͗ߨΚΗͱ͏Ζɽ΢ηϧϞۜ༧ͶͦΓ ESG ౦ࣁͶͦΓɼ݌࠶ɼϫʖϱɼ෈ಊࢊ͵ʹ
༹ʓ͵ۜ༧ঐ඾͗఑͠ڛΗͱ͏Ζ͗ɼྈंΝർֳͤΖ৏ͲɼηέϨʖωϱήգఖ͹ಋ࣯੓
Ώ਼ྖద͵ѽ͏͹͢Ώͤ͠ɼυʖν͹Πϗ΢ϧϑϨτΡ౵͹؏఼͖Δɼ࠹΍ࣰભదͲ͍Ζ
ɽ͑ߨΝ༽͏ͪർֳ෾ੵΝ਼ࢨՃה

ESG౦ࣁͲ͍Η΢ηϧϞۜ༧Ͳ͍ΗɼͨΗͩΗ͹הՃ਼ࢨΝࢋड़ͤΖգఖɼͤ͵Κͬࢨ
਼͹ߑ੔໑ณΝમఈͤΖգఖͶ͕͏ͱͺɼΉͥϗʖηͳ͵Ζ਎਼ࢨΝಝఈ͢ͱ͖ΔɼͨΗ
ͩΗ͹Ճ஍خ६Ͷ߻஗ͪ͢໑ณΝபड़ʤ͍Ζ͏ͺɼͨΗͩΗ͹Ճ஍خ६ͶൕͤΖ໑ณΝഋ
ঈʥͤΖ๏ࣞ͗ҲൢదͲ͍Ζɽ͞͹ͪΌɼ਼֦ࢨ͹ͨΗͩΗ͹਎਼ࢨͳ͹ർֳͶΓΕɼྈ
ۜ༧෾໼͹ಝ௅Ν؏ͤࡱΖɽଲেͳͤΖהՃ਼ࢨͳͨΗͩΗ͹਎਼ࢨͳ͹ർֳͺਦන̑͹
ͳ͕ΕͲ͍Ζɽ
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ਦන̑ʁ֦הՃ਼ࢨ͹ಊ͘

(1)ESG ਼ࢨՃה

(2)΢ηϧϞהՃ਼ࢨ

ʤड़ॶʥBloomberg
ྈۜ༧෾໼Ͷ͕͏ͱɼ͏ͥΗ͹਼ࢨ΍਎਼ࢨͳ͹߶͏૮ؖ͗Ӓ͓Ζɽͨ͹क͵ཀྵ༟ͳ͢

ͱɼ৏फ़ͪ͢Γ͑Ͷ਎਼ࢨΝϗʖηͶࡀ༽໑ณ͗મఈ͠ΗΖ఼͍͗Ζ͗ɼ΍͑ҲͯͶͺɼ
ͳΕΚ͜ ESG ౦ࣁ͹৖߻ɼ୉ۂة͹ ESG ηαΠ͗ঘ͠Ό͹ۂةͶർ΄ͱ߶͏ܑ޴Ͷ͍Ζ
ͪΌɼ໑ณ਼͹ׄͶ਼ࢨ΃͹Ӫౕ͗ڻ߶͏͞ͳ͖Δ૮ؖ͗߶͚͵Ζɼͳ͏ͮͪഐܢ΍͍Ζɽ
͏ͥΗͶͦΓɼྈ๏͹ۜ༧෾໼Ͷ͕͏ͱɼ୉ൔ͗਎਼ࢨͳಋ༹͹ߑ੔໑ณͳ͵ΖͪΌɼ਎
ΗΖɽ͠ࡱ؏͗ڱͳ͹૮ଲϏϓΧʖϜϱηͶ͕͏ͱ୉͘͵ࠫ͗ड़Ͷ͚͏ͳ͏͑য়਼ࢨ

Ҳ๏ɼຌڂݜͲͺ୉͚͘खΕ৏ͪ͝༃Ͳͺ͵͏͗ɼESG౦ࣁ͹ؖৼ͹߶ΉΕͶΓΕ౦ࣁ
Պ͗ۂةͶଲ͢ ESG ͹қࣟΝٽ͚کΌͪ͞ͳͲɼۂة͹׈ۂࣆಊΏ ESG ؖ࿊৚ๅ͹֋ࣖ
ͳ͏ͮͪ؏఼Ͳ୉͘͵ӪڻΝ༫͓ͪͳ͓ߡΔΗΖɽଠ๏Ͳ΢ηϧϞۜ༧͹৖߻Ͷͺɼ΢η
ϧϞ౦ࣁͶΓΕଡ͚͹͗ۂة΢ηϧϞద͵׈ۂࣆಊΝમͤ޹ΖΓ͑Ͷ͵ͮͪɼͳ͏͑͞ͳ
ͺ͓ߡͶ͚͏ͪΌɼߨۂةಊ΃͹Ӫڻͳ͏͑؏఼Ͳͺ ESG౦ࣁ͹๏͗΢ηϧϞۜ༧Ͷർ͢
ͱ୉͘͵ӪڻΝ༫͓ͪͳ͓ߡͱΓ͏ɽ

Ґ৏ΊͪΓ͑Ͷɼྈ๏͹ۜ༧෾໼Ͷ͕͏ͱɼන໚దͶͺಋ༹͹ηέϨʖωϱήգఖΝ൒
͑Ҳ๏Ͳɼͨ͹඲Ճ೵ྙ͹؏఼Ͷ͕͏ͱ ESG౦ࣁͶͺೋ఼͗ͨΗ͵ΕͶ͍Ζ͞ͳΝ֮೟͢
ͪɽͳͺ͏͓ɼהՃ਼ࢨͲΊΖݸΕɼ͏ͥΗ΍਎਼ࢨʤESG Ͳ͵͏ɼ਼ࢨΏ΢ηϧϞ਼ࢨ
ηέϨʖωϱή઴͹સର਼ࢨʥͳ͹૮ؖ͗߶͚ɼྈ෾໼͹ؔͶ୉͘͵ҩ͏ͺ؏͠ࡱΗ͵͖
ͮͪɽ                               ʤҐ ৏ʥ
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ESG ౦ࣁͳ΢ηϧϞۜ༧ʁ੏ౕదྪࣇ੓ͳהՃʀߨۂةಊ౵΃͹Ӫڻ͹ৄݗ

2023೧ 6 ݆
ಋऀࢦ୉ָ
٤ీӽহ

１．イントロダクション

ຌߚͺɼඬୌ�h ESG ౦ࣁͳ΢ηϧϞۜ༧�ʁ੏ౕదྪࣇ੓ͳהՃ�ʀߨۂةಊ౵΃͹Ӫڻ͹
ॽͲ͍Ζɽࠄ͹ๅڂݜͪ͢ࢬʱΝ΍ͳͶࣰৄݗ

ۛ೧ɼஏڧ؂ځʀޫـรಊ΃͹қࣟ͹ߑଆద͵߶ΉΕɼͨ͹੕ࡨ໚͹Ί͵Δͥۂة෨໵
΃͹ਃಃɼSDGs�ʤࠅ࿊ͶΓΖ�h କՆ೵͵֋൅໪ඬ࣍ ʥɦ͹எ໌ౕ޴৏͹ླྀΗ͍͗Ζ஦Ͷ͍ͮ
ͱɼָढ़ڂݜଲেͳ͢ͱ͹ ESG౦ࣁʤڧ؂ʀऀճʀΪώψϱηΝқࣟͪ͢౦ࣁʥͺعͶख
Εཱིͱͱ໪৿͢͏ଚࡑͲͺ͵͚͵ͮͪɽعͶଡ͚͹͗ڂݜ͵͠Ηͱ͏Ζয়ڱԾɼຌڂݜͲͺ
ESG ౦ࣁ͹ࣰແదʀຌ࣯దঀଈ໚Ͷ঱఼Ν౲ͱɼהՃ਼ࢨ͹ࡠ੔౵Ͷ͕͜Ζபड़ʤηέϨ
ʖωϱήʥϕϫιηΏͨ͹ͪΌ͹৻ࠬؖؽ౵͹؏఼Ͳྪͪ͢ࣇଈ໚Νͯ࣍΢ηϧϞۜ༧ͳ
͹৆ࡋർֳΝ௪ͣͱɼהՃรಊ͹ಝ௅ɼۂةรַ΃͹ްՎɼͨ ΗͶΓΖऀճద΢ϱϏέφ౵ɼ
༹ʓ͵ଈ໚Ͷ͕͜Ζఈྖద�ʀఈ੓ద͵ಝ௅Ν໎Δ͖ͶͤΖܯժ͹΍ͳɼۂࡠڂݜΝ਒Όͪɽ

ժͳͺ͍ΖқັͲ୉͚͘ҡ͵ΖྈܯΝ௪ͣͱූ͖;৏͗ͮͪ͹ͺɼ౲ॵ͹ۂࡠͪ͑͢͞
ं͹खӀࣰସͲ͍ͮͪɽͤ ͵Κͬɼ౲ॵ͹ܯժͶ͕͏ͱͺɼྈं͹ྪࣇ੓Ν୉͘͵઴఑ͳ͢
ͱ͏ͪɽESG ౦ࣁͲ͍Η΢ηϧϞۜ༧Ͳ͍ΗɼͨΗͩΗ͹Ճ஍خ६ɼͤ͵Κͬ઴ंͲ͍Η
ͻخڧ؂६ΏऀճրવްՎɼΪώψϱη͹͠ݽک͵ʹͶ६ͣͪ඲Ճ͗͵͠Ηɼंޛ͹৖߻Ͷ
ͺ΢ηϧϞ͹ٝگͶخͰ͏ͪ৻ࠬͳ͢ͱɼۜ ཤΝ༽͏ͱ͏͵͏͞ͳɼΠϩαʖϩΏάϡϱϔ
ϩ౵͹གྷો͗खӀͶ؜ΉΗͱ͏͵͏͞ͳ͵ʹͶؖͤΖοΥρέ͗ߨΚΗΖʤ৆ࡋͺ࣏হࢂ
লʥɽ͑ͪ͢͞Ճ஍৻ࠬΝͪܨྈं͹੏ౕద͵ྪࣇ੓ΝಁΉ͓͵͗ΔɼͨΗͩΗ͹ۜ༧खӀ
͗ऀճͶ༫͓Ζ΢ϱϏέφΝהՃΏߨۂةಊ͹໚͖Δ࿨ͣΖ͞ͳΝ૟ఈ͢ͱ͏ͪɽ

ͳ͞Θ͗ɼࣰࡏͶ৻ࣰࠬແ໚͹য়ڱΏͨ͹݃ՎΝಁΉ͓Ζͳɼྈं͹ؔͶͺΏΏ୉͘͵
စ཯͍͗Ζ͞ͳ͗൓໎ͪ͢ɽ୉Ή͖Ͷ͓ݶͻɼ΢ηϧϞۜ༧͹৖߻Ͷͺɼଡঙ͹մए͹ࠫ͞
͍ͨΗɼ୉࿰ͳ͢ͱͺٝگͶ६ͣͪηέϨʖωϱή�ʤྭ͓ͻɼࣞה໑ณ͹பड़ʥ͗ߨΚΗͱ
͏ΖҲ๏ɼESG ౦ࣁͶ͕͏ͱͺՃ஍඲Ճ͹خ६͗ΏΏᐈຖͲ͍Ζ͞ͳ͗ࢨఢ͠ΗΖ͞ͳ΍
ଡ͏఼Ͷ͕͏ͱɼྈंͺଲলదͲ͍ͮͪɽͨ ͹ͪΌຌڂݜͲͺɼͨ ࣰ͑ͪ͢ແ໚Ͷͯ͏ͱ΍
۹ΕԾ͝ͱݗ౾ΝՅ͓ɼͨ͑ͪ͢ଲল੓Νਫ਼Ίड़ͤഐܢΝͤࡱߡΖ͞ͳ΍ڂݜ͹कءͳ͵
ͮͪɽ
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ͳͺ͏͓ɼ͑ͪٗ͢͞ढ़ద͵ࠫͺ͍Ζ͗ɼΏͺΕ৏फ़ͪ͢Γ͑͵ྈं͹ྪࣇ੓ɼͤ͵Κ
ͬऀճదՃ஍ΝٽΌͪۜ༧ʤۜરదϨνʖϱ͹Ί͵Δͥऀճ͹ް༽Ν΍؜ΌͪՃ஍Ν໪ࢨ
ͤۜ༧ʥͳ͏͑Ғ஖Ͱࣙ͜ରͺ୉͚͘รΚΔ͵͏ɽͨ ͹఼ͲɼعͶཱི֮ͪۜ͢༧෾໼ͳ͵ͮ
ͱ͏Ζ΢ηϧϞۜ༧Ͷ͕͜ΖՃ஍඲Ճ͹ྭࣆͺɼ൅ఴ͍ͯͯ͢Ζ ESG౦ࣁ͹ঀଈ໚͹րવ
Ͷ΍߫ݛͲ͘Ζ෨෾͍͗Ζͳ͓ߡͱ͏Ζɽ

２．制度的類似性──ESG 投資とイスラム金融

ຌڂݜ͹൅୼ͺɼۛ ೧໪ְΉ͢͏਒ఴΝਲ਼͝ͱ͏Ζ ESG ౦ࣁ͹ࣰແద੓֪Ν඲ՃͤΖ৏
Ͳɼͨ ͹ηέϨʖωϱήɼͤ ͵Κͬ�h ͍Ζۜ༧खӀ͗ɼͨ ͹໪దͳͤΖ෉਷దՃ஍�ʤESG ౦
Ͳͺࣁ ESG͹؏఼͹ਬ਒ɼ΢ηϧϞۜ༧Ͷ͕͏ͱͺ΢ηϧϞٝگ͹ॱगʥ͹ࣰݳͶనͮͪ
΍͹Ͳ͍Ζ͖ʹ͖͑͹৻ࠬʱ͹գఖͶ͕͏ͱ΢ηϧϞۜ༧͹ͨΗͳ͹ྪࣇ੓֮͗೟͠Ηͪ
఼Ͷ͍Ζɽ͞͹఼Ν֮೟ͤΖͪΌɼESG ౦ࣁɼ΢ηϧϞۜ༧ͨΗͩΗ͹֕གྷΝਦන̏Ͷࣖ
ͤɽ

ਦන̏ʁESG౦ࣁͳ΢ηϧϞۜ༧͹֕གྷ

ESG ౦ࣁ ΢ηϧϞۜ༧
(1)໪ͤࢨ෉਷Ճ஍ରܧ ESG�ʤڧ؂�ʀऀճ�ʀΪώψϱ

ηʥ͹ਬ਒
΢ηϧϞٝگ͹ॱग

(2)఑͠ڛΗͱ͏Ζۜ༧ঐ඾ ࢨՃהϓΟϱχʤࣁ౦ࣞה
਼ʥɼ݌࠶ɼ༧ࣁɼͨ͹ଠ

ࢨՃהϓΟϱχʤࣁ౦ࣞה
਼ʥɼ݌࠶�ʤηέʖέʥɼ༧ࣁɼ
ͨ͹ଠ

(3)ηέϨʖωϱήࣰࢬकର ෵਼͹ܙସ͍Ε εϡϨΠָंʤٝگͶؖͤ
Ζ༙ࣟंʥ

ݱً(4) 2006 ೧ɼࠅ࿊ͶΓΖ੻೜౦
ଉʤPRIʥͲ͹఑঑ݬࣁ

1975 ೧ɼχώ΢ʀ΢ηϧϞ
અཱིߨ۞

(5)੊ֆࢤ৖وໝ 35 ஻χϩ�ʤ2020೧ɼड़ॶ�ʁ
GSIAʥ

̒஻χϩʤ2021 ೧ɼड़ॶʁ
Statistaʥ

(6)ஏཀྵదଈ໚ ʰ઎਒ࠅʾ౏৏ࠅʱ͹ܑ޴ ஦౨ʀ౨ೈΠζΠ౵͗஦ৼ
ͫ͗ɼඉ΢ηϧϞ͹ଡ͏઎
਒ࠅͲ΍खӀ౵͍Εɽ
ʤड़ॶʥঀࣁྋΓΕජंࡠ੔
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ਦන̏Ͷͯ͘ɼޣմΝඈ͜Ζқັ΍؜Όͱ͏͚͖ͯઈ໎ΝՅ͓Ζɽ(1)ͺ৏फ़͹ͳ͕ΕͲɼ
ࣙ໎Ͳ΍͍Ζ͹Ͳ঴ྲྀͤΖɽ(2)఑͠ڛΗͱ͏Ζۜ༧ঐ඾Ͷͯ͏ͱͺɼྈंͳ΍ɼعͶଡ͚
͹ܙସ͹΍͹͗఑͠ڛΗͱ͏Ζͳ඲Ճ͢ͱΓ͏ͫΘ͑ɽ͓ݶ͚͖ࡋͻɼ΢ηϧϞۜ༧Ͷͺɼ
΢ηϧϞదͶ໲ୌ͹͵͏�ʤʻʰεϡϨΠన֪͵ ʥɦ෈ಊࢊϓΟϱχ౵΍͍Εɼಋ༹Ͷ ESG౦
Ͳ΍ɼͨࣁ ͑ͪ͢෈ಊࢊϓΟϱχΏɼ୺ોഋड़͹ঙ͵͏ϑϩ͵ʹ΍ͨ͹खӀଲেͶ؜ΉΗಚ
Ζɽͪ ͫ͢ɼۜ ֻΤΥ΢φ͹؏఼Ͳ͹कླྀͺɼΏͺΕྈंͳ΍ɼࣞה౦ࣁΏ݌࠶ɼ༧ࣁ౵͹ɼ
ఽ౹దࣁຌࢤ৖Ώ۞ߨखӀͫͳͮݶͱΓ͏ɽ(3)ηέϨʖωϱήकରͺɼຌઇ͹གྷ఼Ͳ΍͍
Ζ͹ͲɼޛஊͶͱΓΕ৆ࡋͶઈ໎ͤΖɽ(4)ًݱΝΊΖͳɼྈंͳ΍ɼ20 ೧ओ�ʀ50 ೧ओͳɼ
ҩ͏ͺ͍Ζ΍͹͹ݳେͶ͵ͮͱҲൢԿ͢ͱͪ͘෾໼Ͳ͍Ζ͞ͳ͗෾͖Ζɽ͵͕ɼ͞Ηͳ(5)
ΝಁΉ͓Ζͳɼh ΢ηϧϞۜ༧͹๏͗ͺΖ͖Ґ઴Ͷஂਫ਼͢ͱ͕͘͵͗Δɼࢤ৖وໝͲͺ֪ஊ
͹͍ࠫ͗Εɼ΢ηϧϞۜ༧ͺఁ໐͢ͱ͏Ζ ͳɦ͹඲Ճ΍੔Εཱིͬಚͱ͢Ή͖͑΍͢Η͵͏͗ɼ
͞Ηͺ(6)͹఼ΝͤྂߡΗͻ༲ҝͶͨ͹ࣰସΝཀྵմͲ͘Ζɽͤ ͵ΚͬɼESG౦ࣁ͹৖߻Ͷͺɼ
઎਒ࠅͶΓΖखΕૌΊ͗ݨஸͲ͍ΕɼషΉֻͮͪۜ͹͗ۜࣁ ESG౦ࣁ΃εϓφͪ͢ɽҲ๏
΢ηϧϞۜ༧͹৖߻Ͷͺɼ೧ི 15ˍఖౕͲ҈ఈద͵੔ௗΝକ͜ͱͪ͘ͳͺ͏͓ɼϜϪʖε
ΠΏϔϩϋ΢౵͹౨ೈΠζΠΏɼ̬ ̘̜ɼγΤζΠϧϑΠ౵࿹؝ঀࠅΝ஦ৼͳͪ͢஦౨͵ʹɼ
৿ࠅڷͶ͕͜ΖொླྀͲ͍Εɼ઎਒ࠅͶർ΄Ηͻֻۜ໚Ͳͺʹ͑͢ͱ΍ঙֻͳ͵ͮͱ͢Ή͑ɽ

ͳͺ͏͓ɼຌڂݜ͹कءͺֻۜ͹ଡՋͶ͍Ζ͹Ͳͺ͵͚ɼͳΕΚ͜ ESG౦ͨ͗ࣁ͹ްՎ
Ν൅͢ضΏ͚ͤ͵ΖΓ͑͵݊સ͹൅ఴ͹ͪΌͶɼ΢ηϧϞۜ༧Ͷ͕͜ΖϕϧέτΡη͖Δ
͹ࣖࠨ΍ࢂল͢͵͗Δɼͨ ͹ಝ௅Ώؽ೵Ν໎Δ͖Ͷ͢ͱ͏͚ɼͳ͏͑੏ౕదଈ໚Ͷ͍Ζɽ͞
͹ͪΌɼࢤ৖وໝ౵ͺ͍͚ΉͲͨ͹ࣰସΝஎΖͪΌ͹ߡࢂ৚ๅͳ͢ͱଌ͓ͱ௘ͪ͘͏ɽ

ҐԾͲͺɼ੏ౕదྪࣇ੓͹ࠞײͲ͍ΖηέϨʖωϱήͶͯ͏ͱʤਦන̏Ͷ͕͜Ζ(3)ʥɼ
ྈं͹৆ࡋΝࣖ͢͵͗ΔർֳͤΖɽͨ ͹ࡏɼηέϨʖωϱήΝࣰͤࢬΖकରͳɼͨ ͹໪దΏ
݃Վ౵ͲΏΏয়͗ڱҡ͵ΖͪΌɼ̐ͯͶ෾͜ͱ࿨ͣΖ͞ͳͳͤΖɽ

（１）スクリーニング・プロセスの実施主体

ESG ౦ࣁͲͺɼ͑ݶΉͲ΍͵͚ڧ؂�ʀऀճ�ʀΪώψϱη͹؏఼͖ΔηέϨʖωϱήΝߨ
͑͗ɼͨ͹ۂࡠΝ͑ߨकର�ʤࣰࢬकରʥͺ͖ͯش͹ϏνʖϱͶ෾͖ΗΖ͹ࣰ͗ସͲ͍Ζɽͨ
Ηͺɼྭ͓ͻՅ౽ʤ2019ʥ͹হߑ੔Ͷ͕͏ͱɼh ୊̓হ ESG ඲ՃؖؽͶΓΖ ESG ඲Ճ ɼɦ
ʰ୊̔হ ӣ༽ؖؽͶ͕͜Ζ ESG ඲Ճ ɼɦh ୊̕হ ඉࡔແ৚ๅͳ ESG ඲Ճʱͳ͵ͮͱ͏
Ζ͞ͳ͖Δ΍͖͓͑͗Ζɽ͞͞Ͳɼಋॽ͹͑ݶʰESG ඲ՃʱͳຌߚͲ༽͏ͱͪ͘ʰηέϨ
ʖωϱήʱͳͺɼ֕͸ಋͣ΍͹ͳ͓ߡͱΓ͏ʤҩ͏Ͷͯ͏ͱͺޛफ़ʥɽ

৏ى͹হ͹͑ͬɼ୊̓হͳ୊̔হ͹ࠫͺɼۜ༧ࣰແͶ͕͜Ζʰιϩγ΢χʱͳʰώ΢γ
΢χʱ͹ҩ͏ͳཀྵմͲ͘Ζɽ઴ंͺɼۜ༧γʖϑηΝ఑ͤڛΖଈɼंޛͺۜ༧γʖϑηΝڙ
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णͤΖଈͲ͍ΖɽҲൢͶɼຌઇ͹कءͲ͍ΖηέϨʖωϱήʀϕϫιηͺɼकͳ͢ͱιϩγ
΢χଈ͹ͤࢬࣰ͗ؖؽΖۂࡠͲ͍Εɼͨ ͹݃ՎΝΊͱɼώ΢γ΢χଈͺ౲֚ۜ༧γʖϑηΝ
ຌͳͤΖɽ͞خਦΝߑणͤΖ͖൳͖Ν݀ఈͤΖڙ ͹͞ͳͺɼ�h ӣ༽ؖؽ͹ ESG ඲Ճͺ֦ӣ༽
͏͵Ͷޮ֋͠ΗΖ͞ͳͺ֐΍͹Ͳ͍ΕɼҲൢదͶऀ͑࢘໑ณમ୔͹ͪΌͶ͗ؖؽ ʤɦՅ౽ฦ
2019: 8ʥͳ͹ىफ़͖Δ΍͚کಣΊखΖ͞ͳ͗Ͳ͘Ζɽ

Ҳ๏Ͳɼ৏फ़͹হཱིͱͶ͕͜Ζ୊ 6 হͶ͍ΖΓ͑Ͷӣ༽ؖؽɼͤ͵Κͬώ΢γ΢χଈ͗
ηέϨʖωϱήΝࣰͤࢬΖ෨෾΍͍Ζɽ͚߁எΔΗΖΓ͑ͶɼGPIF�ʤh ೧ۜ੷ཱིۜ؇ཀྵӣ༽
ಢཱིߨ੕๑ਕʱ͹͞ͳɽGovernment Pension Investment Fund͹ྲྀʥͺ༹ʓ͵ ESG౦ࣁ๏
ਓΝޮ֋͢ͱ͕Εɼ౦ࣁՊଈ͹қ޴ΝஎΖ୉͘͵घֽ͖Εͳ͵ΖྭࣆͲ͍Ζɽͤݶ׷Ηͻɼ
͑ͪ͢͞ώ΢γ΢χଈ͹қ޴න໎͍͖͗ͮͪΔͨ͞ɼʤ͖ͨ͞ΔཤӻΝಚΓ͑ͳͤΖʥιϩ
γ΢χଈ͹ ESG౦ࣁ΃͹ܑౙ͍͗ͮͪͳΊΖ͞ͳ΍Ͳ͘ɼ৏फ़͹Յ౽ฦ�ʤ2019: 8ʥ͹Γ͑
ͱ͏͏ଈ໚Ͳͺ͵͏ͫΘ͑ɽ͢ࢻఢͺ͍ΖͶͦΓɼໃࢨ͵

གྷ༁ͤΖͳɼESG ౦ࣁͶ͕͜ΖηέϨʖωϱήकରͺ࣏͹Γ͑Ͷ੖ཀྵͲ͘Ζɽ୊̏Ͷɼ
ESG ඲ՃؖؽͲ͍Ζɽۜ༧ঐ඾ͶΓΕҡ͵Ζ͗ɼେනద͵͹ͺɼࣞה౦ࣁ͹ͪΌͶ֦ݺพ
͹ۂة ESG׈ಊΝ඲ՃͤΖγʖϑηΝۂة͑ߨͲ͍Ζɽ͞ΗΔͺɼӣ༽ؖؽΏ൅ߨରͳͺ
સ͚ؖܐ͹͵͏୊̑ंؖؽͲ͍Ζɽಝ௅ͳ͢ͱɼהՃ਼ࢨ఑ۂةڛɼ֪෉ճऀɼϟυΡΠ౵
͗ଡ͏ͳ͹һেΝण͜Ζɽ

ਦන̐ʁक͵ ESG ඲Ճؖؽ

ʤESG ඲Ճؖؽʥ
Πϧϗηέʀήϩʖϕ S&P ήϫʖώϩ
ϔϩʖϞώʖήʀΦϩʀϒʖ Sustainalytics
CDP ౨༺ࡃܨ৿ๅऀ
Fitch Solutions Truvalue Labs
FTSE Russell ʤESG ϓΟ΢ψϱη඲Ճؖؽʥ
Moody's DNV ϑζϋηʀΠεϣΠϧϱηʀζϡϏϱ
MSCI ॶʤJCRʥڂݜճऀೖຌ֪෉ࣞה
ճऀήρχώϱΩʖࣞה ֪෉౦ࣁ৚ๅιϱνʖʤR&Iʥ
ೖຌࡃܨ৿ซऀʤೖܨNEEDSʥ Sustainalytics

(ड़ॶ)౨݌ৄښखӀॶΤΥϔγ΢φ
ʤ஭ʥh ESG ඲Ճؖؽʱͳ�h ESG ϓΟ΢ψϱη඲Ճؖؽʱ͹ҩ͏ͺɼ౨ৄ͹ઈ໎Νགྷ༁ͤΗͻɼ઴

ͱ͏Ζ͹Ͷଲ͢ɼ͢ࣇ�ʤ໑ณʥ͹඲ՃͶྪۂةพ͹ݺಊΝ඲ՃͤΖસରద͵खΕૌΊͲߨۂة͗ं

พঐ඾ΝଲেͶݺͺήϨʖϱϚϱχ౵֦ंޛ ESG ඲ՃΝ͑ߨ΍͹ͳ੖ཀྵͲ͘Ζɽ
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୊̐Ͷɼώ΢γ΢χɼͤ͵Κͬӣ༽ؖؽͲ͍Ζɽ৏फ़͹ͳ͕Εɼӣ༽ࣙؖؽਐ͗ηέϨ
ʖωϱήΝ͑ߨίʖηͲ͍Ζ͗ɼ͞ Ηͺɼӣ༽ࣙؖؽਐ͹൓இ͹৖߻ͳɼӣ༽֐͗ؖؽ෨Ͷ
җ୙͢ͱࣙऀ͹ηέϨʖωϱήΝ͑ߨ৖߻ͳͶ୉พ͠ΗΖɽ઴ंͶͯ͏ͱɼ͕ ͨΔ͚ݸΔΗ
਼ͪ͹ӣ༽ؖؽ͹Ί͗ηέϨʖωϱή͹৆ࡋΝޮන͢ͱ͏Ζͳ͓ߡͱΓ͏ɽେනద͵ྭࣆ
ͺɼ৏फ़͹GPIF Ͳ͍ΖɽंޛͶͯ͏ͱ΍ɼ୉๏͹ӣ༽ͨ͗ؖؽ͹ηέϨʖωϱή͹৆ࡋΝ
ޮන͢ͱ͏͵͏ͳ͓ߡΖ͞ͳ͗Ͳ͘ɼືݭ͵͞ͳͺ͏ݶͶ͚͏ɽͪͫ͢ɼྜྷʤ2019: 116ʥ
Ͳͺɼӣ༽ؖؽͶ͕͜Ζ ESG ඲Ճؖؽ͹׈༽͹࢕๏͗̑ͯͶྪܗԿ͠Ηͱ͕Εɼ͑ͪ͢͞
ην΢ϩ͗ଚͤࡑΖ͞ͳΝࣖ͢ࠨͱ͏Ζɽ

Ҳ๏ɼ΢ηϧϞۜ༧Ͷ͕͜ΖηέϨʖωϱήͺɼESG౦ࣁ͹৖߻ͳ༹૮ΝΏΏҡͶͤΖɽ
ᶅۜ༧৚ๅΝ఑ͤڛΖଈ�ʤιϩγ΢χʥ͹Ί͗ηέϨʖωϱήΝࣰͤࢬΖɼᶆηέϨʖωϱ
ή͹࠹श੻೜Νͯ࣍͹ͺεϡϨΠָंͳݼͻΗΖ΢ηϧϞ͹༙ࣟंͲ͍ΕɼͨΗҐ֐͹क
ର͗੻೜Νͯ࣍͞ͳͺ͵͏ɼͳ͏͑͹͗ͨ͹ཀྵ༟Ͳ͍ΖɽҐԾɼ΍͑ঙ͢৆͚͢Ίͱ͏ͪ͘
͏ɽ

ᶅ͹఼ͺɼ΢ηϧϞۜ༧Ͷ͕͜ΖηέϨʖωϱή͗ιϩγ΢χʤγʖϑηڇڛଈʥ͹Ί
Ͳࣰ͠ࢬΗɼώ΢γ΢χ�ʤγʖϑηऩགྷଈʥͲͺηέϨʖωϱήΝ͢͵͏ɼͳ͏͑͞ͳͲ͍
ͮͪɽ΢ηϧϞۜ༧Ͷ͕͜Ζخຌద͵खӀࣰߨ͹ࢡͺɼ࣏͹Γ͑͵΍͹Ͳ͍Ζ�ʤҐԾɼ٤ీ
[2017]౵ΓΕʥɽ௪৙ɼιϩγ΢χ͹ۜ༧ؖؽͶͺɼ෵਼͹εϡϨΠָं͖Δ੔Ζ�h εϡϨ
ΠʀϚʖχ ͳɦݼͻΗΖճ٠ର͗અ஖͠Ηͱ͏Ζɽ౲֚ۜ༧͗ؖؽ৿ͪ͵΢ηϧϞۜ༧ঐ඾
Ν఑͢ڛΓ͑ͳͤΖͳɼͨ ͹࠹शஊ֌Ͷ͕͏ͱεϡϨΠʀϚʖχͶ౲֚Ҍ͖݇͗͜ΔΗɼε
ϡϨΠ͹؏఼Ͳ໲ୌ͗͵͏ͳ͹͕๿෉͗͘ಚΔΗͱॵΌͱɼεϡϨΠన֪͵ۜ༧ঐ඾�ʤ΢η
ϧϞۜ༧ঐ඾ʥͳ͢ͱ఑͠ڛΗΖɽͨ ͹͕๿෉͘͹ॽ໚ͺɼϓΟφϭʖ[fatwa]ͳݼͻΗΖگ
ٝ͹؏఼͖Δ͹қݡॽͲ͍Ζɽٮޒͺɼͨ ͹ۜ༧ঐ඾͗εϡϨΠన֪Ͳ͍Ζ͞ͳΝ઴఑ͳ͢
͵͗ΔɼखӀΝࣰͤࢬΖɽ͑ݶ͵ΗͻɼεϡϨΠʀϚʖχ͹൓இΝ৶བ͢ͱ͏Ζͳ͏͑͞ͳ
Ͳ͍Ζɽ

ྭ͓ͻɼESGהՃ਼͍͗ࢨΖ͹ͳಋ༹Ͷɼ΢ηϧϞהՃ਼ࢨ΍͖ͯش͹ήϫʖώϩ͵ࢨ
਼఑ۂةڛʤS&P Global, FTSE, MSCIʥͶΓΕ֋൅ʀӣ༽͠Ηͱ͏Ζɽ਼ࢨ఑ۂةڛͺɼ
ࣙऀͲεϡϨΠʀϚʖχΝ͖ͯ࣍ɼεϡϨΠʀϚʖχΝ༙ͤΖαϱγϩτΡϱήճऀ΃͹җ
୙ͳ͏͑ܙସͲɼεϡϨΠʀηέϨʖωϱήΝࣰ͢ࢬɼ͍ Ζ໑ณ͗εϡϨΠన֪Ͳ͍Ζ͖͵
͏͖Ν൓இͤΖɽ͍ ΖהՃ਼ࢨͶ࿊ಊͤΖ΢ηϧϞ ETF�ʤ৏৖౦ࣁ৶୙ʥΝ͓ͪߡ৖߻Ͷɼ
౦ࣁՊͺɼͨ ͹౦͗ࣁεϡϨΠన֪Ͳ͍Ζ�ʤͤݶ׷Ηͻɼࣙ ෾͗౦ͤࣁΖ͞ͳͶΓͮͱεϡ
ϨΠ͹؏఼Ͳඈ͜Ζ΄͘ۂة͹ࢩԋͶ͗ܪΖ͞ͳΝյඈͤΖʥ͞ͳΝ઴఑Ͷ౲֚ ETF Ν߬
೘ͤΖɽ͞͹఼ͺɼྭ͓ͻ ESG౦ࣁͶ͕͏ͱɼESG ηαΠ͹ଡՋΝݡ͵͗Δ౦ࣁՊ͗൓இ
ͤΖίʖηͳͺΏΏรΚͮͱ͚Ζɽ
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ᶆͺɼεϡϨΠన֪੓͹੻೜Ν༙ͤΖ͹ͺηέϨʖωϱήΝࣰͪ͢ࢬεϡϨΠʀϚʖχ
Ͳ͍Εɼͨ ΗҐ֐͹कରͶͨ͹੻೜ͺ͵͏ͳ͏఼͑Ͳ͍ͮͪɽεϡϨΠָंͺٝگ͹༙ࣟं
ͳ͢ͱଜܡͶ஍ͤΖଚࡑͲ͍ΕɼΉͪ൓இͤΖ೵ྙͳࣟݡΝ༙͢ͱ͏Ζͳ͹Ғ஖Ͱ͜Ͳ͍
Ζɽଠ๏Ͳɼ৏फ़͹఼΍؜ΌͱɼESG౦ࣁͶ͕͏ͱͺخຌదͶ ESG ηαΠ͗ޮන͠Ηɼώ
΢γ΢χ͗ͨΗΝࢂল͢͵͗Δ౦ࣁଲেΝ݀ΌΖɽ͍ΖқັͲͺɼESG ඲Ճؖؽͺ਼࣊Ν
ड़ͤΉͲ͗੻೜͹൥ҕͲ͍Εɼ݃Վͳ͢ͱͨΗͲ ESG ͹؏఼ͲϋΪτΡϔ͵݃ՎΝ΍ͪΔ
Ͳ͍ͮͪͳ͢ͱ΍ɼESGۂةͤ ඲ՃؖؽͶ੻೜͗ٽΌΔΗΖܑ޴Ͷͺ͵͏ɽ

（２）スクリーニングの対象・目的

ESG ౦ࣁͶ͕͏ͱɼηέϨʖωϱή͹ଲেͺۂةɼด;Ͷͨ͹ಝఈ͹ߨಊ�ʤྭ�ʁήϨʖ
ϱϚϱχͲ௒ୣͪۜ͢ࣁ͹࢘౏Ͳ͍ΖϕϫζΥέφ͵ʹʥͲ͍Ζͳཀྵմ͢ͱΓ͏ɽ৏फ़ͪ͢
ESG ඲Ճؖؽ͹ྭΝΊΖͳɼޮ͗ۂةනͤΖࡔແʀඉࡔແ৚ๅΏͨ͹ଠϟυΡΠ৚ๅ౵Ν
༽͏ͱ E�ʀS�ʀG ͨΗͩΗ͹؏఼Ν඲Ճ͢ɼՁΔ͖͹๏๑ͶΓΕ͢ࢋ߻ͱ౲֚ۂة͹ ESG η
αΠΝࢋड़ͪ͢Εɼྭ͓ͻήϨʖϱϚϱχ౵ͲͺϕϫζΥέφࣰࢬͶΓΖ್࢐Կ୺ોݰࡡ
ྖ౵ͶΓΕ ESG֪෉Ν෉༫ͪ͢ΕͤΖΓ͑͵ίʖη͗୉੐ΝઐΌΖɽ͵͕ɼESG ਼ࢨՃה
͹ࡠ੔Ͷ͕͏ͱͺɼ͍Ζ໑ณ܊ʤྭ͓ͻɼ౨ৄ৏৖સ໑ณʥ͹͑ͬ ESG ηαΠͶ͕͏ͱҲ
ఈ͹خ६Ґ৏͹΍͹਼͗ࢨͶࡀ༽͠ΗΖɼͳ͏ͮͪΓ͑͵ߑ੔Ͷ͵ͮͱ͏Ζɽ

Ҳ๏Ͳ΢ηϧϞۜ༧Ͷ͕͏ͱͺɼ৏ىͳ୉͚͘ҡ͵ΖܙସͲηέϨʖωϱήࣰ͗͠ࢬΗ
ͱ͏ΖɽخຌదͶͺɼ౲֚ۂة�ʤהՃࡠ਼ࢨ੔Ͷ͕͜Ζ໑ณͶؖ͢ͱ͵ʹʥΏ౲֚खӀ�ʤݺ
พखӀ͹৖߻͵ʹʥͶ͕͜Ζ�h εϡϨΠన֪੓͹༙ໃ Νɦ൓இͤΖ͹͗ɼ৏फ़ͪ͢εϡϨΠʀ
Ϛʖχ͹ༀׄͲ͍ΖɽΠΤφϕρφͳ͢ͱड़͠ΗΖ݃Վͺɼ౲֚໑ณ�ʀखӀ͗�h εϡϨΠన
֪ʱ͖ʰεϡϨΠ෈న֪ʱ͖͹͏ͥΗ͖͹ΊͲ͍ΕɼESG ౦ࣁͶ͕͜ΖηαΠΏ֪෉ͳ͏
ͮͪɼஊ֌ద͵৚ๅ͗ࢋड़͠ΗΖ༃Ͳͺ͵͏ɽ

ͨ͑ͪ͢੓֪΍͍ͮͱ͖ɼ΢ηϧϞۜ༧͹ηέϨʖωϱήͲͺɼخຌదͶͺॶҨʰϋΪ
τΡϔʀηέϨʖωϱή ͹ɦΊࣰ͗͠ࢬΗͱ͏ΖɽϋΪτΡϔʀηέϨʖωϱήͳͺɼ�ʤESG
౦ࣁͲ͍Η΢ηϧϞۜ༧Ͳ͍ΗʥखӀଲেͳ͢ͱ�h ෈న઀͵໑ณ�ʀखӀΝঈͤ֐Ζʱͳ͏͑
ϓΡϩνϨϱήͲ͍ΖɽٱͶɼh ESG Ώ΢ηϧϞ͹؏఼Ͳన઀ʱͳ͏͑๏޴Ͳ͹મ୔ͺ�h ϛ
ζτΡϔʀηέϨʖωϱήʱͳݼͻΗɼESG Ͷ͕͏ͱͺͨ͑ͪ͢ηέϨʖωϱήघ๑Ώͨ
ΗͶخͰ͚౦ࣁΝ͑ߨӣ༽ؖؽ΍ଚͤࡑΖɽ

͏ͥΗͶͦΓɼηέϨʖωϱή͹๏޴੓ͺɼESG౦ࣁͳ΢ηϧϞۜ༧͹ؔͲ୉͘͵ҩ͏
͗ΊΔΗΖɽ
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３．ＥＳＧ投資におけるスクリーニングに関する課題

ຌڂݜͶ஥घͪ͢ࡏ͹خຌద͵ཱིٯ఼ͺ�h ESG౦ࣁͳ΢ηϧϞۜ༧͹ηέϨʖωϱήͶ
͗͵͹ν΢φϩͶ΍ΊΔΗΖΓ͑Ͷʥɽ͖͢͢ڂݜ੓͍͗Ζʱͳ͏͑΍͹Ͳ͍ͮͪʤຌࣇྪ
ΔɼͳΕΚ͜৏फ़ͪ͢Γ͑͵ർֳۂࡠΝ਒Όͪͳ͞Θɼ࣏୊Ͷҩ͏͗໎Δ͖Ͷ͵ͮͱ͏ͮͪ
ͳ͏͑͹ࣰ͗ࡏ͹ͳ͞ΘͲ͍Ζɽ஦Ͳ΍ɼESG ηαΠͶͯ͏ͱཀྵմΝ਄ΌΖͶͯΗɼ΢η
ϧϞۜ༧ͳ͹ർֳͶ͕͏ͱ୉͘͵՟ୌΝ์͓ͱ͏Ζͳ͹һেΝͪͮ࣍ɽ

ྭ͓ͻɼࠞຌ�ʤ2021ʥͺɼESG ηαΠ͹৶བ੓౵Ͷͯ͏ͱ࣏͹఼Νࢨఢ͢ͱ͏Ζ�ʁᶅଡ
਼͹඲Ճ͗ؖؽཛྷཱིʤ600 Ґ৏ʥɼᶆ඲Ճخ६͗෾͖ΕͶ͚͏ɼᶇ඲Ճؖؽ͹ؔͲηαΠ͗
୉͚͘ҡ͵Ε૮ؖ੓͗͵͏ɼᶈࣞܙద͵οΥρέͶͳʹΉΕɼ߶͏ηαΠΝಚͪۂةͶͱͨ
͹ޛ෈ষ͗ࣆ൅ְͤΖίʖη͗໪ཱིͯɼ͵ ʹͲ͍Ζɽͨ ΗͩΗͶͯ͘ɼ΢ηϧϞۜ༧ͳ͹ർ
ֳΝ௪ͣͱҐԾͶ࿨ͣΖɽ

（１）ＥＳＧ投資におけるスクリーニングの個別課題

ᶅଡ਼͹඲Ճ͗ؖؽཛྷཱིʤ600Ґ৏ʥ

৏फ़͹ͳ͕ΕɼESG ౦ࣁͶ͕͜ΖηέϨʖωϱήͲͺɼ୊ͪंࢀΖ඲Ճۂة֦͗ؖؽ͹
ESG ಊΝ඲Ճ͢ͱ׈ ESG ηαΠΝࢋड़ͤΖɽ౦ࣁՊͺɼͨ͹ηαΠΝ༽͏ͱ ESG ౦ࣁΝ
ଆ͹΍ͳɼߑ෹͑චགྷ͍͗Ζɽ͑ͪ͢͞खӀࢩͶؖؽͱͺྋۜΝ඲Ճ͢ࡏɼཤ༽Ͷ͗͑ߨ
ESG ౦ࣁखӀ͗ٺଐͶ֨୉ͤΖ΍ͳͲɼ৿ͪ͵ϑζϋηͳ͢ͱଡ͚͹͗ंۂ ESGηαΠ఑
͹फᏓ΍͍ΖΓ͑Ͳͺ͍Ζ͗ɼ600ױժͪ͢ɽऑࢂϑζϋηͶڛ Ґ৏͹͍͗ंۂΖͳ͹ࢨఢ
΍͍Ζɽ

Ҳ๏΢ηϧϞۜ༧Ͷ͕͜ΖηέϨʖωϱήकରͲ͍ΖεϡϨΠʀϚʖχ͍Ζ͏ͺͨ͹ߑ
੔ҽͲ͍ΖεϡϨΠָं͹য়ڱΝΊΖͳɼ৏ىͳͺਜ਼ൕଲ͹ߑਦͳ͵ͮͱ͏Ζɽ΢ηϧϞۜ
༧͗੊ֆద͵੔ௗΝକ͜ΖҲ๏ͲɼεϡϨΠָं͹਼ͺ੊ֆͲ 100 ਕఖౕ͖͢͏͵͏ͳ΍
েً͗͘ͱ͏ΖɽྭݳΖͳ͏͑ͤͬ࣍Νֽؖ͜ؽ΍͹ۜ༧ͯشΚΗͱ͕Εɼಝఈ͹ָं͗ݶ
͓ͻɼஸ໌ָंͲ͍ΖωδϞʀϢΟέʖϑʖࢥͺɼ15೧Άʹ઴͹౹ܯͶͺ͵Ζ͗ 55 ΍͹ؽ
ؖ͹εϡϨΠʀϚʖχͶࢂժ͢ͱ͏ͪʤ๼ଞʀ٤ీ 2008ʥɽ

৏फ़͹Γ͑ͶɼESG ౦ࣁ͹๏͗ͺΖ͖Ͷ୻͏ྼ࢛Ͳ͍Ζ஦Ͳɼ͑ͪ͢͞ଲলద͵য়͗ڱ
൅ਫ਼ͤΖ࠹୉͹གྷҾͺɼࢂ೘্ป͹ҩ͏Ͳ͍Θ͑ɽESG ඲ՃؖؽͶචགྷ͵͹ͺɼηαΠ͹
ड़ͶؖͤΖ๏๑࿨͹ཱི֮ͳɼͨࢋ ΗΝՆ೵ͳͤΖεητϞΏਕࡒ͹֮ฯͶਜ͘ΖͫΘ͑ɽ͠
Άʹ߶ౕ͵எࣟΏٗढ़ΝචགྷͳͤΖ༃Ͳͺ͵͏ͳ͏͑ߑଆ͗ɼஸ͢͏֨୉͗ࠒݡΉΗΖ੔
ௗ෾໼ͳ͏͑য়ڱ͹΍ͳͲɼଡ͚͹ंۂΝਫ਼΋གྷҾͳ͵ͮͪͳ͓ߡΖ͹ͺࣙષͲ͍ΖɽҲ๏
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Ͳɼ΢ηϧϞۜ༧͹ηέϨʖωϱήΝ୴͑εϡϨΠָंͶ͵Θ͑ͳͤΖͳɼҲൢదͶͺঘָ
ͻΗΖ[΢ϱχϋεΠͲͺϕγϱφϪϱ]ʥɼݼͶ௪͏ʤϜχϧγͳߏ੏͹ָॕر૮౲͖Δߏ
ΠϧϑΠޢ͹ճಚͺ͑ݶͶٶͻͥɼ੡ఱέϩΠʖϱ͹ҋᨛΏ΢ηϧϞਈָ�ʀ๑ָ�ʀέϩΠʖ
ϱմए࿨�ʀ༮ߨݶंݶ࿧�ʀ࿨ཀྵָ�ʀ΢ηϧϞ࢛�ʀΠϧϑΠޢชָ౵Ν઒໵దͶָसͤΖɽͨ
ΗΔΝϗʖηͶɼ͠ ΔͶҲൢ͹๑ָΏָࡃܨɼͨ ͹ଠ͹ָ໲ΝरΌ͵͗Δɼۜ ༧ͶؖͤΖҲ
ఈ͹ཀྵմΝಚΖ͞ͳͲɼΓ͑Ώ͚εϡϨΠָंͳ͢ͱ͹གྷ݇͗ඍΚΖ͹Ͳ͍Ζɽ͞ ͹ͪΌɼ
Όͱ߶͏ͳΊΖ͞ͳ͗Ͳ͘ɼESGۅ೘্ปͺࢂ ౦ࣁͲͪݡΓ͑͵඲Ճؖؽ͹ʰཛྷཱིʱͺɼ
΢ηϧϞۜ༧Ͳͺً͞ΕͶ͚͏ͳ͓ߡΔΗΖ͹Ͳ͍Ζɽ

ᶆ඲Ճخ६͗෾͖ΕͶ͚͏

͞͹఼΍ɼESG ౦ࣁͶ͕͜Ζ඲Ճۂؖؽֆ͹ߑଆͶًҾ͢ͱ͏Ζ໚͍͗Θ͑ɽ͗ंۂཛྷ
ཱིͤΖ஦Ͷ͍ͮͱɼ൶Δ͹फӻ�ʤ֭ٮޒಚʥ͹ݱચͺ�ʤଠऀͶർ΄ʥన઀͵඲ՃΝ͢ͱ͏Ζ
͞ͳΝͪٮޒΖӣ༽ؖؽͶ૎͓ͨ͹఑ͤڛΖ ESGηαΠΝͮ࢘ͱ΍Δ͑͞ͳͶ͍Ζɽ͞͹
ͪΌ֦ऀͺɼٮޒͶཀྵմ͢ͱ΍Δ͑ͪΌ͍Ζ͏ͺϜʖίτΡϱή໪ద౵Ν؜Όͱɼ඲Ճخ६
͹Ҳ෨ΝޮනͤΖ͞ͳͺ͍ͮͱ΍ɼڟ૬ྙ͹ݱચͪΖͨ͹સ๶ͺޮྙۅ֋͢͵͏ͳ͏͑༢
ҾͶۨΔΗΖɽ඲Ճ݃Վ͹؈ส͠Ώ౦ࣁϏϓΧʖϜϱη౵͹ؖ࿊੓΍؜Όͱӣ༽ؖؽͶ૎
͓Ζ͞ͳͲफӻΝಚΓ͑ͳͤΖ͞ͳ͖Δɼࣙ ͥͳ඲Ճخ६͗෾͖ΕͶ͚͚͵Ζ͹Ͳ͍Ζɽ͵
͕ɼࣰ Ͳ͍Η̪Ͳ͍Η̞Ͳ͍Ηɼ֦̜͗ؖؽͶͺ඲Ճࡏ ෾໼ͶؖͤΖ઒໵ՊͲ͍Ζίʖηͺ
ΆͳΞʹ͵͚ɼ͏ͥΗ΍৏फ़ͪ͢Γ͑͵ۜ༧ؖܐ͹৚ๅ఑ंۂڛͲ͍Ζɽ

Ҳ๏ɼ΢ηϧϞۜ༧͹৖߻Ͷͺɼ඲Ճخ६ɼ͍Ζ͏ͺ඲Ճ͹ϗʖηͳ͵Ζ΍͹͗εϡϨ
ΠͲ͍Ζ͞ͳͺ໎പͲ͍ΕɼͨΗΔͺଡঙ͵Εͳ΍ϞηϨϞͶཀྵմ͠ΗΏͤ͏΍͹Ͳ͍Ζ
ͪΌɼ͞ ͑ͪ͢໲ୌͺਫ਼ͣͶ͚͏ɽࣰ ͶؖͤࡋͶͺɼεϡϨΠָं͹ؔͲྭ͓ͻखӀ͹৆ࡏ
Ζմए͗෾͖ΗΖ͞ͳ΍͵͚ͺ͵͏͗�ʤ͞͹఼Ͷͯ͏ͱͺ࣏ઇͲޛफ़ʥɼ(1)خຌదͶͺಋͣ
๑ཀྵରܧʤεϡϨΠʥͶخͰ͚մएͲ͍ΖͪΌ୉࿰ͲͺҲ஗ͤΖܑ޴Ͷ͍Ζ͞ͳɼ(2)Ϟη
ϨϞ౦ࣁՊ�ʤώ΢γ΢χʥͺɼιϩγ΢χଈεϡϨΠʀϚʖχ͹൓இΝଜ॑�ʀ৶བ͢ͱखӀ
Ͷࢂժ͢ͱ͏Ζ઴఑Ͳ͍Εɼͨ ΍ͨ΍εϡϨΠָंͺɼਈ͹ͪͮࡠஎ͹ରܧͲ͍ΖεϡϨΠ
͹΍ͳͲਕʓ͗ʹ͑ߨಊͤΖ͖Νఽ͓Ζଚࡑͳ͹Ғ஖Ͱ͜Ͳ͍ΖͪΌɼʤ৏फ़ͪ͢܉࿇գఖ
ΝܨͱಚΔΗͪʥ߁൥͵எࣟͳ਄෷͵ߡࢧ͹΍ͳͲ͹݀இͶଲ͢સ໚ద͵৶བΝ஖͏ͱ͏
ΖͪΌɼ඲Ճࠞ͗ڎ෾͖ΕͶ͚͏ͳ͢ͱ΍໲ୌͺ͵͏ͳ੖ཀྵͤΖ͞ͳ͗Ն೵Ͳ͍Ζɽ

ᶇ඲Ճؖؽ͹ؔͲηαΠ͗୉͚͘ҡ͵Ε૮ؖ੓͗͵͏

͞Η΍ɼ඲Ճؖؽ͹ۂֆߑଆͶًҾͤΖ෨෾͗୉͚͍͘ΖͫΘ͑�ʤҲ෨ͺޛफ़ʥɽ৏फ़͢
ͪഐܢ͹΍ͳͲ༹ʓ͵ऀࣙ͗ंۂ͹൓இ͹΍ͳ༹ʓ͵඲Ճघ๑Ν֋൅͢ͱ͏Ζ͞ͳ͖Δɼ
ͨ͢ͱঐۂ৏͹ཀྵ༟Ν஦ৼͶͨΗΔ͹৆ࡋΝޮන͢͵͏ߑਦͳ͵ͮͱ͏Ζ͞ͳ͖Δɼ͍Ζ
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қັͲηαΠ͗ҡ͵Ζ͹ͺᰒ͜Ζɽͪ ͫ͢ɼ୉͚͘ҡ͵ͮͪΕ૮ؖ੓͗͵͏ͳ͏ͮͪΕͤΖ
݃Վͳ͵Ζ͹ͺɼESG ηαΠʤ඲Ճۂؖؽֆʥͨ͹΍͹΃͹৶བ੓ΝఁΌΖয়ڱΝਫ਼΋ཀྵ
༟ͳ΍͵ͮͱ͏Ζɽ

઎ڂݜߨΝΊΖͳɼSemenova and Hassel (2015)͗ڧ؂෾໼Ͷͯ͏ͱ͑ͪ͢͞඲Ճ݃Վ
͹ώϧςΫΝ࿨ͣͱ͏ΖΆ͖ɼDRUsHLWner et al. (2015)Ώ Chatterji et al. (2016)ɼHoward 
(2016)ɼBerg et al. (2019)͵ʹͺ͏ͥΗ΍ ESGηαΠ݃ՎͶ͕͜ΖҲؑ੓͹๣͢͠Νࢨఢ
͢ͱ͏Ζɽೖຌ͹ ESGηαΠͶͯ͏ͱ΍ɼ౮ࢃ�ʀപਤ�ʀਁฑ�ʤ2020ʥ͗ಋ༹͹෾ੵΝࣰࢬ
͢ͱ͏Ζɽ

Ҳ๏Ͳɼ΢ηϧϞۜ༧͹৖߻Ͷͺɼ֕͸͑ͪ͢͞໲ୌͺਫ਼ͣͱ͏͵͏ɽҲ෨Ͷͺɼh ஏҮ
ͶΓΕεϡϨΠմए͹ҩ͏͍͗Ζ͞ͳ͗໲ୌɽϜϪʖεΠͲεϡϨΠన֪ͳ͠Ηͪۜ༧ঐ
඾͗஦౨͹εϡϨΠָंͶͺεϡϨΠ෈న֪ͳ͠Ηͪʱͳ͏͑Γ͑͵ࢨఢ͗ͳΕΚ͜ॵغ
͹࿨௒ͳ͢ͱ͵͚΍͵͏͗ɼ࣏͹Γ͑͵ࣰସͶΓΕͨΗΝୂ͜Ζ͞ͳ͗Ն೵Ͳ͍Ζɽ(1)ஏ
ҮͶΓΖεϡϨΠմए͹�ʤ͖ᷰ͵ʥҩ͏ͺɼ΋͢ΘࣙષͲ͍Ζɽͳ͏͑͹΍ɼ΍ͳ΍ͳ�ʤη
ϱψഁʥ΢ηϧϞ๑ָഁ͗ஏҮ͟ͳͶ෾͖Ηͱ͕ΕɼύψϓΡʖָഁ�ʁϏΫηνϱʀ஦ԟΠ
ζΠʀφϩαɼϜʖϨέָഁ�ʁ๼ΠϓϨΩɼεϡʖϓΡ΢ʖָഁ�ʁ౨ೈΠζΠɼύϱώϩָ
ഁ�ʁ࿹؝ঀࠅ౵͹Γ͑ͶஏҮͳָഁ͹୉Ή͖͵ݼԢ͗ΊΔΗΖɽ͞ ͹ͪΌɼࡋ෨Ͷ͕͏ͱ൓
இ͹ҩ͏͗ਫ਼ͣಚΖɽͨ͢ͱɼྭ͓ͻҲͯ͹εϡϨΠʀϚʖχ಼Ͳҡ͵Ζड़ਐ�ʀҡ͵Ζָഁ
ͶΓΕ൓இ͹ҩ͏͗ਫ਼ͣͪ৖߻Ͳ΍ɼָ ंؔ͹٠ڢͶΓΕଧڢ఼͗ͫ͠͏ݡΗɼ࠹शదͶͺ
સճҲ஗ͲϓΟφϭʖ͗ड़͠Ηۜ༧ঐ඾͗఑͠ڛΗͱ͏Ζɽ(2)ஏҮ͹ҩ͏Ͷͯ͏ͱɼգڊɼ
ͤ͵Κͬ 2002 ೧͹खӀ�ʤϜϪʖεΠ࠶ࠅʥͲͺͨ͑ͪ͢ྭࣆ΍ݡΔΗͪ͗ɼۂֆ͗൅ఴͤ
ΖͶͯΗɼέϫηϚʖξʖ͹खӀ΍͚کқࣟ͠ΗΖΓ͑Ͷ͵ΕɼεϡϨΠմए͹फᏓ͗਒Ξ
ͫͪΌɼݳେͶ͕͏ͱͺͨ͑ͪ͢ஏҮ͟ͳ͹մए�ʀ൓இ͹ҩ͏͗ΊΔΗͶ͚͏͹ࣰ͗ସͲ͍
Ζɽ

৏(1)ى͹؏఼Ͳɼྭ͓ͻɼήϫʖώϩ͵ۜ༧ؖؽͲ͍Ζηνϱξʖχʀοϡʖνʖχ۞
ɼγΤζΠϧϑΠ͹Ϡύϟχʀࢥ͹εϡϨΠʀϚʖχͺɼώʖϪʖϱ͹ωδϞʀϢέϑʖߨ
ΠϨʀΦϩΪϨࢥɼϜϪʖεΠ͹ΠθψϱʀύργϱࢥͲߑ੔͠Ηͱ͏Ζɽ͑ͪ͢͞ߑ੔ҽ
͹ࠅ੸͹ଡ༹੓ͺɼ࠹शద͵ηέϨʖωϱή݃ՎͶ͕͏ͱָഁͶΓΖմए͹ҩ͏͹फᏓ͗
ًͮ͞ͱ͏Ζ͞ͳΝқັͤΖɽ͞ ͹఼ͺɼ֦ ߨ๏͹ΊͲηέϨʖωϱή͓͗ߡพ͹ճऀ͹ݺ
ΚΗΖ ESG౦ࣁͳ͹ؔͶ͕͏ͱ޹ଲলΝ͵ͤ࿰ૌΊͳ͓ݶΖͫΘ͑ɽ

ΓΕࠞݱద͵఼ͶͤٶݶΗͻɼεϡϨΠͳ͏͑ڠ௪͹எࣟରܧʀՃ஍ରܧͶؖͤΖ൓இ
Ͳ͍ΖͪΌɼESG Ͷർ΄ɼڠ௪ͪ͢մएͶ஥ஏ͢Ώͤ͏ͳ͏͑໚΍͍Θ͑ɽͳͺ͏͓ɼE Ͳ
͍Η S Ͳ͍Η GͲ͍ΗɼͳΕΚ͜ SDGsͶΓΕήϫʖώϩͶڠ௪ͪ͢Ճ஍؏͗ࣖ͠Ηͱ͏
Ζ஦Ͷ͍ͮͱɼͨ ͞ΉͲ൓இͶώϧςΫ͍͗Ζͳ͏͑͞ͳͺɼ඲Ճۂؖؽֆ͹୉͘͵՟ୌͳ
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͢ͱ೟ࣟ͠Η͵͜Ηͻ͵ΖΉ͏ɽ

ᶈࣞܙద͵οΥρέͶͳʹΉΕɼ߶͏ηαΠΝಚͪۂةͶͱͨ͹ޛ෈ষ͗ࣆ൅ְͤΖίʖη
͗໪ཱིͯ

Ήͥɼ΢ηϧϞۜ༧Ͷ͕͏ͱɼຌ࣯ద͵෨෾ͲɼεϡϨΠన֪ͳ೟ΌΔΗͪ΍͹͗ޛࣆ
దͶεϡϨΠ෈న֪ͫͮͪͳ͏͑ίʖηͺๅ͠ࠄΗͱ͏͵͏ɽ΍ͬΘΞɼྭ ͓ͻೖຌ͹٤໼
ՊͶؖͤΖהՃ਼ࢨηέϨʖωϱήͶ͕͏ͱɼ௪৙Ͳͺ໲ୌ͵͚εϡϨΠన֪ͳ͠Ηͱ͏
Ζ͗ɼգڊͶࣰࡏͶ͍ͮͪΓ͑Ͷɼډڲබ͹൅ਫ਼ͶΓΕޛࣆదͶډဂͲͺ͵͚಴ဂΝϟωϣ
ʖ͹஦ৼͳͤΖΓ͑Ͷ͵ͮͪ৖߻Ͷͺɼ΢ηϧϞהՃ਼͖ࢨΔঈ͠֐ΗΖ͞ͳͳ͵Θ͑ɽ͢
͖͢ɼ͞ ͑ͪ͢ίʖηͺۂةଈ͹รߍͶ൒͑΍͹Ͳ͍ΕɼηέϨʖωϱή఼࣎Ͳ඲ՃंଈͶ
໲ୌ͍͗Ζ͖ΔͲͺ͵͏ɽ

Ҳ๏Ͳ ESG ඲ՃͶ͕͏ͱͺɼχ΢ς͹ϭ΢ϢʖΩʖχऀ͗߶͏ ESG ඲ՃΝण͜͵͗Δ
෈ਜ਼ճܯͲܨӨഃ୾ͪ͢ίʖηΏɼಋ͚ͣ߶͏඲ՃΝಚͱ͏ͪೖຌۂةͲ୉وໝ͵෈ষࣆ
͗൅ְͪ͢ίʖη͵ʹɼͨ ͹඲Ճ೵ྙͶٛ໲͗ఆ͠Ηͱ͏Ζ͹΍ࣰࣆͲ͍Ζɽ͞ ͹఼Ͷͯ͏
ͱ΍ɼESG ౦ࣁͳ΢ηϧϞۜ༧ͳ͹ؔͲ୉͘͵ֶͪΕ͍͗Ζͳ඲Ճ͢ͱΓ͏ͫΘ͑ɽ

（2）ESG のスクリーニング上の課題に関する小括

৏फ़ͪ͢Γ͑Ͷɼh ηέϨʖωϱήΝͪܨ৏Ͳࣰ͠ࢬΗΖۜ༧ ͳɦ͏͑қັͲͺྪࣇ੓͗
͍Ζ΍͹͹ɼͨ ͹ηέϨʖωϱή͹ϕϧέτΡηΏ݃Վɼ඲Ճؖؽ͹ۂֆߑଆ͵ʹͶ͕͏ͱɼ
ESG ౦ࣁͳ΢ηϧϞۜ༧ͳ͹ؔͶͺҩ͏͍͗Ζ͞ͳ֮͗೟͠Ηͪɽ

΋͢Θɼ͞ΗΔ͹ർֳۂࡠΝ௪ͣͱ୉͘͵αϱφϧηφ͗࿨఼ͳ͢ͱූ͖;৏͗ͮͪɽ
ྈंͶ͕͜Ζɼͨ ΗͩΗ͹඲Ճؖؽ͹඲Ճ೵ྙ͹ҩ͏Ͳ͍Ζɽ΢ηϧϞۜ༧͹৖߻ɼ඲ՃΝ
୴͑͹ͺɼ৏फ़͹ͳ͕Ε૮౲͵܉࿇Ν௪ͣͱү੔͠ΗͪεϡϨΠָंͲ͍ͮͪɽεϡϨΠ઒
໵Պͳ͢ͱ͹༰ঙ͖ΔௗؔغͶ࿳Ζָसɼݳେ͹߶ౕͶ൅ୣͪۜ͢༧ͶؖͤΖஎࣟ͹सಚɼ
͠ٽགྷ͗ࡱ൥͵எࣟͳ਄͏ಐ߁Όͱɼ؜௪աͶؖͤΖཀྵմ΍ߺͲͺϓΡϱτρέΏҋۛ࠹
ΗΖɽ൶Δ͗Ծͤ൓இ͹݃Վͳ͢ͱݡմ͗෾͖ΗΖ͞ͳͺ͍ͮͱ΍ɼ͞ ͞Ͷ൶Δ͹൓இ೵ྙ
Νٛ͑༪ஏͺ͵͏ɽͨΗͨ͞ɼͨ͹Γ͑͵“ηέϨʖωϱήʀϕϫιη”Νܨͱɼͨ͹৮Ͷम
͏ͱ͏Ζ͖ΔͲ͍Ζɽ

Ҳ๏ɼESG౦ࣁͶ͕͏ͱͺɼਦන̐ͲΊͪΓ͑Ͷ͖ͯش͹ۂସ͗ΊΔΗΖ͗ɼ൶Δͺة
ͳ͏ͮͪ໚Ͳͺ༑Ηͱ͏ͱ΍ɼ݀ܐͳ͹ؖؖؽ༼඲ՃΏͨ͹਼ద೼Ѵͳॴཀྵɼӣۂ ͢ͱ EΏ
S Ώ G ͹༙ࣟंͲͺ͵͏ɽ͞͹ͪΌɼ਼ࢨԿʀϪʖτΡϱήԿΏͨ͹ӣ༽͜޴ؖؽ఑ڛͶ
͹ࡑݳ৚͖Δਫ਼ͣͪ͹͗ࣆΊΝ༙ͤΖͳ͏͑ک ESG ඲Ճ͵͹Ͳ͍ͮͱɼ਼ଡ͹৚ๅΝ΍ͳ
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ͶΓΕ߶ౕ͵෉ՅՃ஍Νͯ࣍৚ๅʤʻESG ηαΠʥ͗ಚΔΗͱ͏Ζ༃Ͳͺ͵͏ͳΊΖ͞ͳ
΍Ͳ͘ΖͫΘ͑ɽ΍ͬΘΞɼ෨෾దͶҲఈ͹઒໵Պ͹எݡΝ׈༽͢ͱ͏Ζ໚ͺ͍Ζ͗ɼΏͺ
ΕϔʖϞͶ৒ͣͪ᪐ᬜͳ͹һেͺ൳Ό͵͏ɽ͞ ͑ͪ͢য়ڱͶଲ͢ɼو੏ͶΓΕҲఈ͹࣯Νң
Γ͑ͳͤΖ౔ྙΏʰESG࣍͢ ඲ՃؖؽͶؖͤΖ඲Ճʱ͵ʹ͹ಊ͘ɼਕ޽எ೵ʤAIʥ͹׈༽
ͶΓΖࣰް੓ʀਜ਼֮੓͹޴৏ΝغଶͤΖ͘޴΍͍Ζ͗ɼྒྷ࣯͹ ESG඲Ճ৚ๅ͹Ί͗࢔Ζয়
Ζ΍͹ͳΊΔΗΖɽ͖͖͗ؔ࣎౭ଣ͠ΗΖͶͺɼ૮౲͹͗ंۂͶΉͲ༙েໃে͹ڱ

４．株価パフォーマンスの比較を通じた検証

（1）株価指数を比較の対象とする背景

઴ઇͲफ़΄ͪΓ͑͵ ESG඲Ճ͹ݳয়ͳ՟ୌΝಁΉ͓ͯͯɼຌڂݜ͹Ҳͯ͹གྷచͲ͍ͮͪ
ͮߞ෾Կ͠Ηͪ෾໼ΝࡋՃϏϓΧʖϜϱη͹ྈंؔ͹ർֳΝͤΖ৏Ͳɼͨ͹ଲেͳͤΖה
ͱ͕ͪ͘͏ɽ݃ ࿨͖Δ͓ݶͻɼͨ ΗͩΗ͹הՃ਼ࢨΝ༽͏ͪർֳ͗న઀Ͳ͍Ζͳ͓ߡΔΗΖɽ

ʰ΢ηϧϞۜ༧ʱͳ͏͑ޢͺ૱সͳ͢ͱ͹੓֪͗͏کɽ۫ରద͵ঐ඾ϪϗϩͶͤٶݶΗ
ͻɼ΢ηϧϞे୒ϫʖϱɼ΢ηϧϞ༮ۜɼ΢ηϧϞฯݧɼ΢ηϧϞהՃ਼ࢨɼ΢ηϧϞ݌࠶ɼ
΢ηϧϞ෈ಊࢊ౦ࣁϓΟϱχɼ΢ηϧϝρέʀυϨώτΡϔ͵ʹɼۅΌͱ߁൥͵ঐ඾͗عͶ
఑͠ڛΗͱ͏Ζʤ٤ీ 2017ʥɽ͞͹͑ͬɼຌߚͲࣰͤࢬΖ ESG ౦ࣁͳ͹ർֳ͹ͪΌͶͺɼ
ηέϨʖωϱή͹գఖΏ਼ྖద͵ѽ͏͹͢Ώͤ͠ɼυʖν͹Πϗ΢ϧϑϨτΡ౵͹؏఼͖
ΔהՃ਼͗ࢨన઀ͳ͓ݶΖɽ

ESG౦ࣁ΍ɼ૱সͳ͢ͱଌ͓Ζ΄͖͘΍͢Η͵͏͗ɼ৏फ़ͪ͢Γ͑͵౦ࣁଲেͳ͢ͱͺɼ
ΔΗΓ͑ɽ͢ͻ͢ݸ΋ʥͶ؜౵�ʤؖ࿊ͤΖϓΟϱχΝࣁ౦ࢊɼϫʖϱɼ෈ಊ݌࠶ɼ਼ࢨՃה
ͻɼESG౦ࣁ͹ྪܗͶ͢ࡏͱ GSIA [2020]ͶΓΖ෾ྪ͗༽͏ΔΗΖɽͤ͵Κͬ ESG ΢ϱτ
ήϪʖεϥϱ�ʤ౦ࣁ඲ՃͶ ESG͹ଈ໚ΝૌΊ೘ΗΖ͞ͳʥɼۂةΦϱΰʖζϟϱφͳהकߨ
ಊ�ʤהक͗ۂةͶ ESG ६ηέϨʖωϱήɼϋΪτΡϔʀηέϨʖωϱخಊΝଇͤ͞ͳʥɼ׈
ήɼϛζτΡϔʀηέϨʖωϱήʤ૮ଲదͶϗηφ͵΍͹Ν؜΋ʥɼτʖϜ౦ࣁɼ΢ϱϏέ
φ౦ࣁͳ͏ͮͪ΍͹Ͳ͍ΖɽESG ͏͵͹͏ͥΗ͖Ͷ௜ં͍ͱͺΉΖ༃Ͳͺى৏਼͗ࢨՃה
͗ɼESGהՃ਼ࢨ͹ࡠ੔Ͷ͢ࡏͱͺɼESGηαΠΝࢋఈ͢ҲఈҐ৏͹ηαΠΝ༙ͤΖ΍͹
ΗΖɽͨ͹қັͲͺɼ৏फ़͹�h͠༼ࡀସ͗ҲൢͶܙͶૌΊ೘ΗΔΗΖ਼ࢨ͗ ϛζτΡϔʀη
έϨʖωϱή Ͷɦ؜ΉΗΖͳ΍͓ߡΔ͓ΖΆ͖ɼ౦ࣁϏϓΧʖϜϱη΍רҌ͢͵͗Δ౦ࣁΝ
ͳ͏͑؏఼Ͳͺ͑ߨ ESG΢ϱτήϪʖεϥϱͳ΍ଌ͓ΔΗΖɽ઴ஊ͹΢ηϧϞהՃ਼ࢨ͹
෨෾Ͳ΍ͪ͢ٶݶΓ͑ͶɼηέϨʖωϱή͹գఖΏ਼ྖద͵ѽ͏͹͢Ώͤ͠ɼυʖν͹Πϗ
΢ϧϑϨτΡ౵͹؏఼ͲɼESG ΔΗΖɽ͓ߡ௪ͪ͢న઀੓Ν༙͢ͱ͏Ζͳڠͺ਼ࢨՃה
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（2）株価指数による両者の比較

ྈं͹ྖܯർֳΝ͑ߨ৏ͲɼESG౦ࣁ�ʀ΢ηϧϞۜ༧͹͏ͥΗͶ͕͏ͱ΍͢ͻ͢ͻ༽͏
ΔΗΖ୉घ਼ࢨ఑ڛճऀ͗ࡠ੔ͪ͢הՃ਼ࢨΝ༽͏Ζɽ͞ ͞Ͳͺɼ΢ϟʖζ͹͢Ώͤ͠͹؏
఼΍؜Όͱ͏ͥΗ΍ೖຌהΝଲেͳͤΖɽർֳ͹ଲেͳ͢ͱࡀ༽ͤΖהՃ਼ࢨͺҐԾ͹̒
ͯͲ͍Ζɽͨ ΗͩΗ͹෾໼͖Δ̐ͯͥͯͳͪ͗͢ɼ̏ ͯͫͮͪ৖߻Ͷ�ʤ෾໼͹ಝ௅Ͳͺ͵͚ʥ
੓Ν߶ΌΖͪΌͲ͍Ζɽਦන̑�ʁ෾ੵ͹ଲেͳ؏ٮҝͶഋঈ͢؈གྷҾΝ͵༙ݽͶ਼ࢨพ͹ݺ
ͤΖהՃ਼ࢨ

෾໼ ໌স ਎਼ࢨ ଲেؔغ(ೖ࣏)

ESG ౦ࣁ FTSE Blossom Japan ਼ࢨ FTSE Japan ਼ࢨ 2015/1ʛ2022/12

ESG ౦ࣁ MSCI Japan ιϪέφϨʖξʖθ MSCI Japan IMI 
Top 700

2018/6ʛ2022/12

΢ηϧϞۜ
༧

S&P Japan Shariah 500 ਼ࢨ S&P Japan 500 ਼ࢨ 2015/1ʛ2022/12

΢ηϧϞۜ
༧

FTSE Japan Shariah ਼ࢨ FTSE Japan ਼ࢨ 2015/1ʛ2022/12

Ͷͯ͘ɼ఼ًΝ਼ࢨՃה֦ 100 ͳ͢ͱ਼ࢨԿͤΖͳ࣏͹ͳ͕Εͳ͵ΕɼͳΕΚ͜รԿ͹
๏޴੓Ͷ͕͏ͱͺ਎਼ࢨʤESG Ώ΢ηϧϞ͹הՃ਼ࢨͳ͢ͱ໑ณΝમพͤΖ઴͹฾ॄ஄Ͳ
ΔΗΖɽݡ࿊͗ؖ͏کʥͳ͹ؔͶ਼ࢨ੔͠Ηͪ΍ͳ΍ͳ͹ߑ

ਦන̒ʁ֦הՃ਼ࢨ͹ಊ͘

(1)ESG ਼ࢨՃה
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(2)΢ηϧϞהՃ਼ࢨ

ʤड़ॶʥBloomberg

͞ΗΝ਼֦ࢨͳ਎਼ࢨͳ͹รԿིͲΊΖͳɼ࣏͹ࢆාਦ͗ಚΔΗΖɽͳΕΚ͜ ESG Ͷ͕
͏ͱΓΕکΌ͹૮ؖ͗ӒΚΗΖɽ

ਦන̓ʁ֦הՃ਼ࢨ͹ೖ࣏รԿིʤ਎਼ࢨ͹ೖ࣏รԿིͳ͹ؖܐʥ

(1)ESG [਼ࢨ਎:ESG, ԥ࣢:ॐ࣢]਼ࢨՃה ʤࠪ:FTSEɼӊ:MSCIʥ

(2)΢ηϧϞהՃ਼ࢨ[ॐ࣢:΢ηϧϞ, ԥ࣢:਎਼ࢨ]ʤࠪ:S&Pɼӊ:FTSEʥ

ʤड़ॶʥBloomberg

Νɼ֦ࢢ༹ͪ͑͢͞ ͲΊΖͳ�ʤਦන̔ʥɼ਼֮ܐͳ͹૮਼ؖࢨͳͨΗΔ͹਎਼ࢨ ͖Ͷ ESG
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ͱҲൢ࿨ͳ͢ͱͮݶ͹๏͗߶͏஍Νࣖ͢ͱ͏Ζ͗ɼ͖ͫΔͳ਼ࢨՃה ESGהՃ਼ࢨ͹๏͗
΢ηϧϞהՃ਼ࢨΓΕ΍૮ؖ͗߶͏ɼͨΗΑ͓֦τʖϜ͹੓֪͗ओ͚Ҳൢ਼ࢨͳ͹ҩ͏Ν
ࣖ͘͢Ηͱ͵͏ɼͳ͏ͮͪ͞ͳͺ͏ݶͶ͚͏ͫΘ͑ɽۃ໚Ώଲেؔغɼ༽͏Ζ਼ࢨͶΓͮͱ
͑ͪ͢͞஍ͺ༲ҝͶรԿͤΖ͞ͳ͗૟଀͠ΗΖ͖ΔͲ͍Ζɽ

ਦන̔ʁ֦הՃ਼ࢨ͹਎਼ࢨͳ͹૮਼ؖܐ

FTSE Blossom MSCI ESG SˏP Shariah FTSE Shariah
0.9960 0.9939 0.9254 0.9908

͑ͪ͢͞߶͏૮ؖ͗ਫ਼ͣΖഐܢͶͺɼଡ͚͹୉ܗ໑ณ͗߶͏ ESG ηαΠΝ༙͢ͱ͏Ζɼ
ͤ͵Κͬ୉घ͗ۂة ESG׈ಊΝ੷ۅదͶΏͮͱ͏Ζͳ͏͑໚΍୉͚͘Ӫ͢ڻͱ͏Γ͑ɽͳ
͏͑͹΍ɼ΢ηϧϞהՃ਼֕͗ࢨ͸਎਼ࢨ͹ൔ෾ఖౕ͹໑ณ਼Ͳ͍Ζ͹Ͷଲ͢ɼESG ਼ࢨ
Ͷͯ͏ͱͺɼFTSE Blossom Japan ͗਎਼ࢨ 513 ໑ณ஦ 152 ໑ณɼMSCI ζϡϏϱιϪέφ
Ϩʖξʖθ਼͗ࢨ਎਼ࢨ༁ 700 ໑ณ஦ 268 ໑ณͳΏΏঙ͵ΌͲ͍Ζ͹Ͷɼ૮਼ؖ͗ܐ߶͏
͖ΔͲ͍Ζɽ

͏ͥΗͶͦΓɼ΢ηϧϞהՃ਼ࢨͲ͍Η ESGהՃ਼ࢨͲ͍Ηɼͨ ΗͩΗ͗਎਼ࢨͳಢཱི
͹ಊ͘ΝͤΖ༃Ͳͺ͵͚ɼ୉ൔͺ਎਼ࢨͳಋ༹͹໑ณߑ੔Ͳ͍ΖͪΌɼϏϓΧʖϜϱηࣙର
Ͷ୉͘͵ࠫͺड़Ͷ͚͏ͳ඲ՃͤΖ͹͗న઀ͫΘ͑ɽ

Ҳ๏ɼຌߚͲͺॉ෾ͶखΕ৏͝͵͖ͮͪ͗ɼͨΗͩΗ͹ۜ༧෾໼͗ߨۂةಊͶ༫͓ͪ΢
ϱϏέφͳ͏͑؏఼ͲͺɼESG ౦͗ࣁ୉͚͘ۂة͹ۂࣆΏ֋ࣖΝร͓ͪҲ๏Ͳɼ΢ηϧϞ
౦ࣁͶΓΕଡ͚͹͗ۂة΢ηϧϞద͵׈ۂةಊΝમͤ޹ΖΓ͑Ͷ͵ͮͪͳ͏͑͞ͳͺΆ·
͵͏ͳ͓ݶΖͪΌɼྈं͹ؔͶͺ୉͘͵αϱφϧηφ͍͗ΖɽຌڂݜͲͺɼ݃ Վͳ͢ͱηέ
Ϩʖωϱήʀϕϫιη͹ҩ͏Ͷ୉͘͵ؔ࣎ͳ࿓ྙΝ͚ׄ͞ͳͳ͵ͮͪͪΌɼྈं͗ߨۂةಊ
Ͷ༫͓ͪ؏఼Ͷͯ͏ͱͺޛࠕ͹ڂݜ՟ୌͳͪ͢͏ɽ

５．総括と今後の研究への示唆

Ґ৏Ίͱͪ͘Γ͑ͶɼESG ౦ࣁͳ΢ηϧϞۜ༧Ͷͺ͏ͥΗ΍ηέϨʖωϱή͹ϕϫιη
͍͗Εɼන໚దͶͺ�h ऀճదՃ஍͹ࣰݳͶͪ͜޴ηέϨʖωϱήΝͪܨ৏Ͳۜ༧ঐ඾ͳ͢ͱ
఑͠ڛΗΖ ͳɦ͏఼͑Ͳྪ͢ࣇͱ͏Ζɽ͢ ͖͢͵͗Δɼ΢ηϧϞ౦ࣁͶ͕͜ΖηέϨʖωϱ
ή͗֕͸౹ҲదͲ͍Ζ͹Ͷଲ͢ɼESG ౦ࣁͶ͕͏ͱͺͨ͹ηέϨʖωϱή݃ՎͶ୉͘͵ώ
ϧςΫ͍͗Ζ͵ʹ͹఼Ͳɼྈं͹ҩ͏͗ූ͘௄ΕͶ͵ͮͪɽҲ๏ͲɼהՃ਼ࢨ͹෾ੵΝ௪ͣ
ͱɼ͏ ͥΗ͹ۜ༧Ͷ͕͏ͱ΍ɼ਎਼ࢨͳ͹ؔͶϏϓΧʖϜϱη͹୉͘͵ҩ͏ͺΊΔΗ͵͖ͮ
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ͪɽ

ηέϨʖωϱήʀϕϫιηͶҩ͏͍͗Ζ͖Δͳͮݶͱɼྭ͓ͻݳয়ώϧςΫ͍͗Ζ ESG
౦ࣁ͹ηέϨʖωϱήʀϕϫιηΝ΢ηϧϞܗͶͤΖ͞ͳͺࣰݳదͲ͵͏ͫΘ͑ɽͳͺ͏͓ɼ
ྭ͓ͻ ESG౦ࣁΝમ޹ʀͤ޴ࢦΖ౦ࣁՊͳ͢ͱͺɼ֦ͨ͑ͪ͢ऀ͹ҩ͏౵΍ॉ෾Ͷ೟ࣟ͢
ͯͯ౦ࣁͶॊͤࣆ΄͘͵͹͖΍͢Η͵͏ɽͨ͢ͱɼྭ͓ͻຌߚͲࢨఢͪ͢ɼESG ౦ࣁ͹η
έϨʖωϱήͶ͕͏ͱηαΠ౵Νࢋड़ͤΖकରͺɼE Ώ S Ώ G ͹઒໵ՊͲͺ݀͢ͱ͵͏͞
ͳ΍ಁΉ͓Ζͳɼͨ ΗͩΗ͹෾໼Ͳ͹઒໵੓Ν߶ΌΖ�ʤ߶͏઒໵੓Ν༙ͤΖΓ͑གྷͤٽΖʥ
੢΍߶Ήͮͱ͚ΖՆ೵੓͍͗ΖɽΉͪɼྭ ͓ͻΓΕٮ؏੓͹߶͏ɼ෵਼͹ंۂ͹ηαΠΏघ
๑౵Ν৭Εިͧ͵͗Δ໑ณમఈΝͤΖघ๑͵ʹ΍ਫ਼ΉΗͱ͚Ζ͖΍͢Η͵͏ɽ͏ͥΗͶͦ
Γɼ͞ Ͳɼʤචͥ͢΍΢ηϧϞ͹ηέϨʖωϱήʀϕϫιηΝཀྵ૟ͳ͢͵͚ͳ΍ʥ޹֪ͪ͑͢
ESG ηέϨʖωϱή͹ࣰް੓Ν߶ΌΖΓ͑͵๏غ͗޴ଶ͠ΗΖͳ͞ΘͲ͍Ζɽ

΍ͬΘΞɼהՃ਼ࢨͲͺ͵͚ɼพ͹ۜ༧ঐ඾ΝݡΗͻҡ͵Ζ݃Վ΍ಚΔΗΖՆ೵੓ͺ͍
Ζ͗ɼͨ ఼͑ͪ͢Ͷͯ͏ͱͺɼࠕյ͹ڂݜ੔ՎΝϗʖηͳ͢͵͗Δɼޛࠕ͹ڂݜ՟ୌͳͪ͢
͏ɽ

Ґ  ৏  
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ʤߡࢂชݛʥ

[࿪ช] 

ஓీ༡धɼঘઔՄ໷ʤ2019ʥh ESG ౦ࣁ͹ۛ࠹͹ொླྀʱೖ۞Ϫϑϣʖ 2019-J-5 

Յ౽߃೯(ฦஸ)ʤ2019ʥh ESG ౦ࣁ͹ڂݜʁཀྵ࿨ͳࣰભ͹࠹઴તʱҲ౰ࣹ

๼ଞ࣑ࡂɼ٤ీӽহʤ2008ʥh ܨେ͹΢ηϧϞۜ༧ʱೖݳ BP

ࠞຌ௜ࢢʤ2021ʥh ESG౦ࣁΝ॰Ζ՟ୌʱࡔແ঴ࡔແ૱߻੕ڂݜࡨॶߪԍճࣁྋʤྫ࿪ 3
೧ 6݆ 22 ೖʥ

ΊͥΆ୊ҲϓΡψϱεϡϩτέόϫζʖʤ2023ʥh �̡ ౦ࣁͶ͕͜Ζ ESG ;ٶ SDGs ͹ྂߡ
ͶܐΖ၈ᛎڂݜʳͶؖͤΖๅࠄॽʱ

౮ࢃஒگฦஸʤ2020ʥh ESG ౦ࣁͳϏϓΧʖϜϱη : SDGsʀ࣍କՆ೵͵ऀճͶͪ͜޴౦
ճڂݜ৚ࣆ੕ࡔͺʹ͍͑Ζ΄͖͘ʱҲൢऀ஄๑ਕۜ༧ࣁ

٤ీӽহʤ2017ʥh ήϫʖώϩʀ΢ηϧʖϞۜ༧࿨ʱψΩωεϢड़൝

[ӵช] 
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RATINGS OF FIRMS CONVERGE? IMPLICATIONS FOR MANAGERS, 
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'RUsHLWQHU��*���+DOEULWWHU��*�DQG�1JX\HQ��0�� � ��0����“Measuring the level and risk of 
corporate responsibility - $Q�HPSLULFDO�FRPSDULVRQ�RI�GL⒐HUHQW�(6*�UDWLQJ�
approaches”, Journal of Asset Management 16, pp. 450-466

Global Sustainable Investment Alliance (GSIA), (2020) “Global Sustainable Investment 
Review 2020”

Howard, A. (2016) “Painting by Numbers t WKH�'L⒑FXOWLHV�RI�0HDVXULQJ�6XVWDLQDELOLW\”, 
Professional Investors, Expert Magazine, Schroders.
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な᝟ሗの࠸ま࠸࠶ࡧよ࠾ᅇ㑊度ࡉ࠸ま࠸࠶

トࣜート࣓ント⬟力ࡀᐙィのᰴᘧಖ᭷に

ールド࢕フࡧよ࠾ᙳ㡪̿⤒῭ᐇ㦂ࡍࡽたࡶ

データとのᩚྜᛶによるモデルの᳨ド̿





གྷ  ༁

̏ɿڂݜ͹໪ద
ຌڂݜ͹໪దͺ͍̑ͯΖɿҲͯ໪ͺɾཀྵ࿨ద͵͍͏Ή͏͠յඈΝΌ͛Ζཀྵ࿨ڂݜͶࣰৄ

ͶΓͮͱͤࣁΖ͞ͳͲ͍Εɾ̐ ͯ໪ͺɾ͍ ͏Ή͏͠յඈΝ଎ఈͤΖࣰݩ͹ΏΕ๏͍͗͏Ή͏
͠յඈౕͶӪͤڻΖ͞ͳΝࣖͤ͞ͳͲ͍Ζɿ̑ ͯ໪ͺɾࣰ Ͳ଎ఈ͠Η͍ͪ͏Ή͏͠յඈ࣪ݩ
͹ϛʖφϓΧϨΨમ୔Νઈ໎͑͢Ζ͖൳͖Ͳ͍Ζɿܯ৖Ͷ௜໚ͤΖՊࢤ͹ࣰݳౕ͗
ՃͺɾCAPMה৖Ͳ੔ཱིͤΖࢤ݌͹ৄࡏࣰ ͵ʹ͍͏Ή͏͠஦ཱིద͵મ޹ͶخͰ͚ཀྵ࿨Ϡ

υϩ͹༩଎ͳͺҡ͵Ζ͞ͳͺஎΔΗͱ͏Ζɿ͍͏Ή͏͠͹೟ࣟͳ͍͏Ή͏͖͠Δ͹յඈౕ
Ν෾཯͢ͱखΕѽ͓Ζ਼ؖܙΝ಍೘ͪ͢ Klibanoff, Marinacci, and Mukerjiʤ2005ʥʤҐԾɾ
KMMʥͶخͰ͚͍͏Ή͏͠յඈౕ͹ॳ঄෉͜ͺɾ୊̏ஊ֌ͺི֮෾ා͗༫͓ΔΗ͵͏͚ͣɾ
୊̐ஊ֌ͺི֮͗عஎ͹͚ͣ͹͚ࠠͣ߻ͳ͢ͱংफ़Ͳ͘ɾͪ͗ͮ͢ͱ୊ 2 ஊ֌Ͳͺ౦ࣁՊ
͹ϨηέյඈౕΝ಼ใͤΖɿͳ͞Θ͗Ϩηέյඈౕ͗ɾ͍ ͏Ή͏͠յඈౕ͖ΔಢཱིͲ͍Ζ͖
൳͖Ͷͯ͏ͱ͹ৄݗͺ਼͓ΖΆʹ͖͢͵͏ɿͨ ͞Ͳըʓͺ, Ϩηέյඈౕ͍͗͏Ή͏͠յඈ
ౕ͖Δಢཱི͖൳͖Ν௒΄Ζ. 
Ϩηέյඈౕͺ݌࠶͹ฯ༙ɾ͍ ͏Ή͏͠յඈౕͺࣞה͹ฯ༙Ν݀ΌΖ΍͹ͳ͓ߡΔΗɾ࢕

ૌ࠶͵ʹ͹݌࠶Ͷ౦ࣁΝͤΖҲఈ͹Ϩηέڒ༲ౕ͍͗Ζ౦ࣁՊͳɾࣞהΝฯ༙ͤΖ౦ࣁՊ
Ͷͯ͏ͱɾҡ͵Ζқ݀ࢧఈ͹ϟΩωθϞ͗ಉ͏ͱ͏ΖͳͤΗͻɾݺਕ౦ࣁՊ͹ࣞהฯ༙ർི
Ν߶ΌΖ͞ͳͶͯ͏ͱɾ͍͏Ή͏͵৚ๅ͹φϨʖφϟϱφ೵ྙ͗Ӫ͢ڻͱ͏ΖՆ೵੓͍͗
ΖʤWakker2004ʥʥ
͖͢͢͵͗Δɾ઎ڂݜߨͶ͕͏ͱɾҲͯ͹ࣰݩ͹஦Ͳɾҡ͵Ζ੓࣯͹৚ๅΝ༫͓ͱ͏͵͏ɿ

ΉͪɾࣰݩͶ͕͜Ζ͍͏Ή͏͵৚ๅ͹༫͓๏ͶΓͮͱͺࣰंݩͳඅؔंݩͲ͹કྲྀ͹ਬ଎
ΰʖϞͳ͵ͮͱ͢Ή͏ɾ͍͏Ή͏͠յඈ͗ਜ਼͚͢ܯ଎Ͳ͘͵͏Ն೵੓͗ࢨఢ͠Ηͱ͏Ζɿ
ຌڂݜͲͺɾ୊ҲͶɾٮ؏ద͵͍͏Ή͏͵৚ๅΝ༫͓Ζ͞ͳͶΓΕɾ͍ ͏Ή͏͠յඈ͗Ϩ

ηέյඈౕͳಢཱིͲ͍Ζ͖ʹ͖͑ΝࣰݩͶΓΕͤৄݗΖɿಋ࣎Ͷ͍͏Ή͏͠յඈ͹ཀྵ࿨Ϡ
υϩ͹ৄݗΝ͑͞ߨͳ͗Ͳ͘ɾ͍͏Ή͏͠յඈౕ͹ఈٝͳ͢ͱЍ-maxmin ϠυϩͳɾБ-
contraction ͹ࢨඬ͹ʹͬΔΝ༽͏Ζ΄͘͵͹͖Ν݀ఈͤΖɿ

̐ɿ͠ৄݗΗΖϠυϩ
Epstein(2010)͗൹൓ͤΖΓ͑Ͷ৚ๅՆ೵੓ॄ߻͹೟ࣟͳ͍͏Ή͏͠յඈౕ͹෾཯͗෈

Ն೵Ͳ͍Ζ͵Δͻ, ࢤࣞה৖Ͷ͕͜Ζ෈ࣰ֮੓ΝఈྖదͶࣖͪ͢ͳ͢ͱ΍౦ࣁՊͶͳͮͱ
ͨ͹৚ๅͺ༙༽Ͳͺ͵͏. ंޛ͹େනద͵΍͹ͺ, maxmin ϠυϩͲ͍Ε, Ghirardatoɼ
Maccheroniɼ͕Γ; Marinacci (2002) ͶΓΖϠυϩ͹֨௃͗Ѝ-maxmin ϠυϩͲ͍Ζɿ

(ࢎ,ࡼ)ࢁ   =  (૚ − ࢔࢏࢓(ࢻ ࢛]࢖ࡱ ᶆ [ࢎ + ࢻ  𝒂𝒂𝒙𝒙࢓ ࢛]࢖ࡱ ᶆ [ࢎ ࢘࢕ࢌ ࢎ ∈ ࡴ

－ 87－



͞͞Ͳɼࢎ ͺ็͚ͣͶଲͤΖΠέφ͹ॄ߻ ࡴ ͹͑ͬ͹ΠέφͲ͍Εࡼ ⊂ ͺ੊ֆ͹ (ࢹ) ࢤ
ʹ͹য়ସ͗ʹ͹ི֮ͲݳΗΖ͖Ͷͯ͏ͱ͹क؏ద͵৶೨͹ॄ߻Ͳ͍Ζɿ ࢖ࡱ ͺɾ֦ϕϧ΢
ΨΠ ࢖ ∈ ࡼ Ͷͯ͏ͱ͹غଶ஍Νන͢ɼ࢛ᶆ ࢎ ׷ ࢹ → ࡾ ͺɼ੊ֆ ࣓ ∈ ࢹ ͹֦য়ସ͖Δɾ
֦য়ସԾ͹غଶް༽ ؏΍ֺ࠹੔ࣺ଀Ͳ͍ΖɿЍʻ̏͹ͳ͘ɾ߻Ͷࣺ଀ͤΖ [(𝒙𝒙)࢛](࣓)ࢎࡱ
దͶ͵ΕɾЍʻ0͹ͳ͘࠹΍൷؏దͶ͵Ζɿ
ҡ͵ΖϠυϩͶͺБ-contraction फक़Ϡυϩ͍͗Ζɿқ݀ࢧఈंͺɼ༫͓ΔΗི֮ͪՆ೵

੓ॄ߻Νͨ͹h ஦ৼ Ͷɦ͖ͮ޴ͱ͍Ζఖౕक़ঘͤΖ͞ͳͶΓͮͱɼक؏ద͵৶೨͹ॄ߻Νܙ
੔ͤΖ (Gajdos, Hayashi, Tallon and Vergnaud (2008))ɽમ޹ͺɼི֦֮Ն೵੓ॄ߻͹௘఼
͹॑Ί͗ͨ͹֐ଈ͹ֱౕͶർྭͤΖ௘఼͹Յ॑ฑۋ P ͳ͵Ζεϣν΢ψʖ఼ s(P) ͹ࣞܙ
Ͳන͠ΗΖɿ

(ࢎ,ࡼ)ࢁ  =  (૚ − ᶆ࢛](ࡼ)࢙ࡱ(ࢿ [ࢎ  + ࢔࢏࢓ࢿ  ࢖ ∈ ࡼ ᶆ࢛]࢖ࡱ  [ࢎ

= ࢔࢏࢓  ࢖ ∈ (૚ − {(ࡼ)࢙}(ࢿ + ࡼࢿ ᶆ࢛]࢖ࡱ  [ࢎ

Б = 1 ͹৖߻ɼқ݀ࢧఈंͺɼ༫͓ΔΗͪՆ೵੓͹ॄ߻ΝΉ͚ͮͪक़ঘͦͥɼՆ೵੓͹ॄ
ΖɿͯΉΕБ͗୉͘͏Άʹ͍͏Ή͏͠յඈౕ͗߶͏͞ͳͶͤ༼ࡀѳ͹ίʖηΝ࠹સରͲ߻
͵Ζɿ
Ήͪຌڂݜ͹࠹शద͵໪దͺɾϛʖφϓΧϨΨમ୔ͶɾϨηέյඈౕͳ͍͏Ή͏͠յඈౕ

͗ʹ͹Γ͑ͶӪ͢ڻͱ͏Ζ͹͖Ν໎Δ͖ͶͤΖɿͤ͵Κ͍ͬ͏Ή͏͠յඈΝઈ໎ͤΖ༹ʓ
͵ϠυϩͶଲԢͪ͢ݩࣰࡃܨΝ͏ߨɾ༹ʓ͵ϠυϩͶଲԢ͚ͪͣ͢ͶଲͤΖમ୔ߨಊ͖Δ
பड़͠ΗͪϨηέյඈౕΏ͍͏Ή͏͠յඈౕ͗ɾࣰݳ͹ϛʖφϓΧϨΨમ୔Νʹ͹ఖౕγ
ϛʖφͤΖ͖Ν௒΄Ζɿ
̑ɿࣰݩͳͨ͹݃Վ
ըʓͺɾ2018 ೧͖Δࣰ͢ࢬͱ͏Ζ͍͏Ή͏͠յඈౕΝ଎ఈͤΖࣰݩΝͪͮߨɿ2ͯ͹ࣰ

ͱ͏Ζɿ͢ݡΝ༫͓ͱɾҐԾ͹͞ͳΝ൅߻๏๑ͳɾ̑ͯ͹͍͏Ή͏͵ི֮Ն೵੓ॄݩ
୊̏ͶɾϨηέյඈͳᐈຖ͠յඈ͹ؔͶͺΚ͖ͥ͵૮͖ؖؖ͢ܐ͵͏͞ͳɾΉͪಝͶγ

΢αϫΝཤ༽͢ͱ૤ࡠՆ೵੓Νഋঈͪ͢৖߻ͶͺɾϨηέյඈ͹ఖౕͲͺᐈຖ͠յඈ͗Ά
ͳΞʹઈ໎͠Η͵͏͞ͳΝ൅ͪ͢ݡ. 
୊̐Ͷɾᐈຖ͠յඈ͹ఖౕͺɼི֮Ն೵੓ॄ߻͹شՁָదಝ੓Ͷଲ͢ͱ״ԢదͲ͍Ζɿ

ஸͲ͍ΖɿݨͲΓΕݩࣰ͏͵Ն೵੓͗ࡠԢౕͺɾ૤״ͫͪ͢
୊̑Ͷɾᐈຖ͠յඈΝઈ໎ͤΖ 𝜀𝜀ʷ𝑐𝑐𝑓𝑓𝑚𝑚𝑐𝑐𝑓𝑓𝑚𝑚𝑐𝑐𝑐𝑐𝑚𝑚𝑓𝑓𝑚𝑚𝑚𝑚𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚 ͺɼ𝛼𝛼ʷ𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑓𝑓𝑚𝑚 ΓΕ΍ͨ͹

༩଎ྙͶ͕͏ͱ༑͍͗Ζ.  
୊̒Ͷɾᐈຖ͠յඈ͹ౕ͏߻ͺɼΦϩηώʖήϚρέη͗૤ࡠ෈Ն೵͵๏๑Ͳࡠ੔͠Η

Ζ DICE φϨʖφϟϱφ͹๏͗ɼTN φϨʖφϟϱφΓΕ΍ঘ͚͠͵Ζɿ͞Ηͺɾఽ౹ద͵
͍͏Ή͏͠յඈΝࡠ੔ͤΖՁ΍ݶΚ͵͏ࣰݩͲͺ͍͏Ή͏͠յඈౕͶࣰंݩ෈৶͹ώ΢Π
η͗೘ͮͱ͏Ζ͞ͳΝࣖͤࠨΖɿ
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න 1 ॊۂҽהͬ࣍੏ౕΝཤ༽͢͵͏ࢤࣞה৖΃͹ࢂՅͶͯ͏ͱ͹Ϡυϩ

͠ΔͶɾຌڂݜͲͺɾܯ଎͠Η͍ͪ͏Ή͏͠յඈౕ͗ࢤ৖Ͷ͕͜Ζࢤࣞה৖΃͹ʤ෈ʥࢂ
ՅΝઈ໎͢ͱ͏Ζ͹͖Ν௒΄Ζ͞ͳͶ͍Εɾ2023 ೧ 5 ݆ͶɾࣞהճऀηϘʖηͶ͕͏ͱɾ
84 ਕ͹ऀҽΝଲেͶࣰ̛̠̜̚ݩΝ͏ߨɾ͠ ΔͶɾࢊࣁӣ༽Ͷͯ͏ͱ͹γʖϗ΢Νͪͮߨɿ
ͨ͹݃Վɾ͍ ͏Ή͏͠յඈౕͺ༙қͶࢤࣞה৖͹ࢂՅʀ෈ࢂՅͶӪڻΝ͢ͱ͏Ζ͞ͳ͗Κ͖
Ζʤන̏ʥɿ਼͖ͪͫ͢ܐΔͪ͢ࢋܯ odds ർͺɾ0.000429 ͳঘ͠͏ɿͪ͗ͮ͢ͱɾ͍͏Ή
͏͠յඈౕ͗߶ΉΖͳɾࢤࣞה৖΃͹෈ࢂՅ͗ଁ͓Ζͳ͏͑͞ͳͺ༙қͶ೟ΌΔΗΖɿͪ ͫ
ͨ͢͹Ӫڻͺඉ৙Ͷঘ͠͏ɿ͠ ΔͶ೧ྺ༙͗қͲ͍ͮͪҲ๏Ͳঃ੓ɾۜ ༧Ϩτϧεʖͺ༙қ
Ͳͺ͵͖ͮͪɿ
Ν༫͓ͱ͏ΖڻϛʖφϓΧϨΨમ୔ͶӪۜࣁ͹ࡏͲͺ͍͏Ή͏͠յඈࣰౕ͗ݩյ͹ࣰࠕ

͞ͳΝ௒΄Ζ͞ͳ͗Ն೵Ͷ͵ͮͪɿΓΕ୉͘͏γϱϕϩͲ͹ޛࠕ͗ৄݗ͹՟ୌͲ͍Ζɿ             

係数 Odds ｚ値 ｐ値
定数 5.87E-01 2.40514 0.487 0.6264
ᅇ㑊ᗘࡉ࠸ࡲ࠸࠶ -3.82E+00 0.00043 -2.109 0.035 *
相対的リスク回避度 -4.83E-02 0.90826 -0.087 0.9305
㔠⼥䝸䝔䝷䝅䞊䝔䝇䝖䝇䝁䜰 6.64E-03 1.07939 0.123 0.9018
性別（女性＝１） -1.96E-01 1.07416 -0.519 0.6037
年齢 3.98E-02 0.79949 2.321 0.0203 *
扶養人数 -1.60E-01 1.07939 -0.751 0.4528
可処分所得 -2.39E-02 0.95215 -1.217 0.2235
現金（含む普通預金） -7.38E-05 0.99984 -0.61 0.542
定期性預金 -8.91E-04 0.99819 -1.504 0.1325
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͍͏Ή͏͠յඈౕ͕Γ;͍͏Ή͏͵৚ๅ͹φϨʖφϟϱφ೵ྙ͗  

Պܯ͹ࣞהฯ༙Ͷ΍ͪΔͤӪڻ

ʗ͕ݩࣰࡃܨΓ;ϓΡʖϩχυʖνͳ͹੖߻੓ͶΓΖϠυϩ͹ৄݗʗ

Ѭ୉ָܡ ෨ָࡃܨ ࿪ీྒྷࢢ 1

གྷ༁

Պܯ͹ϛʖφϓΧϨΨમ୔Ͷ͕͏ͱɾࣞהฯ༙ർི͗߶͚͵͏͞ͳ͹ཀྵ༟ͳ͢ͱɾࢤࣞה
৖͗গཔً͑͘Ζ݃ՎͶͯ͏ͱི֮෾ා͗༫͓ΔΗͱ͏͵͏ɾψ΢φླྀ෈ࣰ֮੓͹ԾͶ͍
Εɾ͢ ͪ͗ͮͱ͍͏Ή͏͠յඈͶٽΌΖ͞ͳ͗Ͳ͘ΖͳͤΖ͓ଁ͗ڂݜͱ͏Ζɿຌڂݜͺࣰ
ՅΝઈ໎ͤࢂ৖΃͹ࢤࣞהͶ͕͏ͱ଎ఈ͠Ηͪम࿓੔ਕ͹͍͏Ή͏͠յඈౕ͗ɾݩࣰ࣪ݩ
Ζ͞ͳΝࣖͤɿΉͪɾ͍ ͏Ή͏͠յඈౕ͗Ϩηέյඈౕ͖ΔಢཱིͲ͍Ζ͞ͳɾৄݗ͹ͪΌ͹
ɾ଎ఈ͠ΗΖ͍͏Ή͏͠յඈౕͶͺώ΢߻Ζ৖࢔੓͗ࡠͶΓΖ૤ंݩघ๑Ͷ͕͏ͱࣰݩࣰ
Πη͗؜ΉΗΖ͞ͳ͗ࣖ͠ΗΖɿ  

̏ɿڂݜ͹ഐܢͳ໪ద
ೖຌ۞ߨ͹ۜࣁ१ܯ౹؂ͶΓΖͳɾೖຌ͹Պܯ͹࢔߶ͺ 2023 ೧ 3 ݆຦Ͷͺɾ2,043 ஻ԃ

Ͳ͍Εɾࣞהฯ༙ͺ 226 ஻ԃͲ 11ˍΝઐΌͱ͏Ζɿ2022 ೧ౕ຦͹ࡏࠅർֳͲͺɾೖຌ͹Պ
ͺ߶࢔ࢊࣁ͹ܯ 2005 ஻ԃɾͨ͹ 10ɿ2ˍɾธࠅͲͺ 39.8ˍɾϤʖϫΦϨΠͲͺ 19.8ˍͳ͵
ͮͱ͏ΖɿՊܯͶ͕͜Ζࣞהฯ༙͗ଠ͹ࢊࣁͶർ΄ͱঙ͵͏ࣰࣆͺɾՊܯ͹Ϩηέમ޹ɾΉ
ͪԦธͳ͹ർֳͲͺࢊࣁฯ༙Ͷ͕͜Ζ֪ࠫͶΓͮͱҲఈఖౕઈ໎͑͢Ζ΍͹ͳ͓ߡΔΗΖɿ
Ͷ͍Ζް༽ཀྵ࿨Ͳઈ໎͢ޛՃΝϓΟϱξϟϱνϩθͶΓΖཀྵ࿨஍ɾͨ͹ഐה৖Ͷ͕͜Ζࢤ
Γ͑ͳͤΖͳɾҲൢదͶ଎ఈ͠ΗΖϨηέમ޹ΓΕ΍ͺΖ͖Ͷ߶͏Ϩηέમ޹ΝՀఈ͢͵
͜Ηͻ͵Δ͵͏ɾͳ͏͑ Equity Premium Ϗθϩ͗ଚͤࡑΖ͞ͳ͗఑ࣖ͠ΗͪʤMehra and 
Prescott,1985ʥʥɿMO Riegera and Wang ͗γʖϗ΢͢ͱ͏ΖΓ͑Ͷɿ͞͹ϏθϩΝઈ໎͢
͑ΖϠυϩͳ͢ͱ༹ʓ͵Ϡυϩ͗఑ࣖ͠Ηͱͪ͘ɿEpstein and Zin (1991)ͺɾؔ࣎મི޹ͳ
Ϩηέ͹મ͗޹ಋҲͳ͏͑͞ͳΝՀఈ͢͵͏ҲൢԿغଶް༽ (GEU) ཀྵ࿨Ν఑ࣖ͢ͱ͏Ζɿ
ಊϓΟ΢ψϱηద͵Πϕϫʖοͳ͢ͱɾBenartzi and Thalerʤ1995ʥͺϕϫηϘέφཀྵ࿨Ͷߨ

                                                     
1 rwada@u-keiai.ac.jp  ܡѬ୉ָ ෨ָࡃܨ
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ΓΖଝࣨյඈΝ఑ࣖ͢ɾGul ʤ1991ʥͅ ࣨ๮յඈͶΓΖઈ໎Ν͢ͱ͏ΖɿHens and Wöhrmann 

(2006) ͺϟϱνϩճܯͶΓΖઈ໎Ν఑ࣖ͢ɾRietzʤ1988ʥɾMehra and Prescottʤ1988ʥ͕Γ
; Barroɼʤ2005ʥͺɾمͶً͖͘͢͵͏͗һেͶ࢔͚کΖࣆࢄ΃͹ݑѳ͗ɾConstantinides 

and Duffieʤ1996ʥ͕Γ; Krebsʤ2000ʥͺՊܯͶಝҡ͵ॶಚรಊ͹ଚ͗ࡑɾࣞה౦͖ࣁΔՊ
Ͷͺई೘Ͷͯ͏ͱ੏༁ܯΝԗ͜͡ΖགྷҾͲ͍Ζͳ͢ͱ͏Ζɿ͠ΔͶɾՊܯ (Constantinides et 

al., 2002)͍͗Ζ͞ͳΏɼ߬ࣞה೘͹ͪΌ͹ླྀಊ੓Ͷ੏༁͍͗Ζ͞ͳ (Bansal and Coleman, 

1996; Holmströmɾ1998) ͵ʹ͓͗ߡΔΗͱͪ͘ɿ
͠ΔͶࢤࣞה৖ི֮͗෾ාͶΓͮͱͨ͹ϨηέΝ༩଎͑͢Ζ৖ॶͲͺ͵͚ɾི֮෾ා͕

Γ;ɾͨΗΝ΍ͪΔི֮ͤື਼ౕؖ͗༫͓ΔΗ͵͏Γ͑͵͍͏Ή͏͵য়ସԾͶ͍Ζ͞ͳͶ
஭໪͢ɾ͍͏Ή͏͠յඈ͗ࢤࣞה৖΃͹ࢂՅ͹ఖౕΝઈ໎͑͢ΖགྷҾͲ͍ΖͳͤΖ͗ڂݜ
ଁ͓ͱ͏Ζɿ͍ ͏Ή͏͵৚ๅͳͺψ΢φླྀ෈ࣰ֮੓ͳݼͻΗΖɾ֮ ི෾ාʤΝ΍ͪΔི֮ͤ
ື਼ౕؖ͵ʹ͹৚ๅʥ͗ ༫͓ΔΗͱ͏͵͏য়ସΝ͏͏ɾψ΢φླྀ෈ࣰ֮੓Ν͑͞ݑͳΝ͍͏
Ή͏͠յඈͳ͏͑ɿࣰ ՃΝઈ໎͑͢ΖϠυϩͳ͢ͱה৖Ͳ੔ཱིͤΖࢤ݌͹ৄࡏ Capital Asset 
Pricing Model ͗எΔΗͱ͕Εɾࢤ৖͹҈સࢊࣁ͹फӻི͕Γ;ɾݺʓ͹౦ࣁՊ͹Ϩηέમ
͹ΊͲઈ໎͠ΗΖཀྵ࿨Ϡυϩ͹༩଎ͳͺҡ͵Ζ޹Ͷ͍͏Ή͏͠஦ཱིΝՀఈ͢ͱϨηέમ޹
͞ͳ͗எΔΗͱ͏Ζɿ

Epstein and Schneider (2007) ͺ , recursive multiple-priors Ϡυϩʤ Epstein and 
Schneider (2003) ͶΓΖmulti-prior modelʤGilboa and Schmeidler (1989)ʥ ͹֨௃Ϡυ
ϩʥΝ༽͏ͱϓΡʖϩχυʖνΝ෾ੵ͢ɾ৿͢͏৚ๅ͗ྒྷ͏΍͹Ͳ͍Ηѳ͏΍͹Ͳ͍Ηɾ͍
͏Ή͏յඈं͗൷؏దͶ඲ՃͤΖ͞ͳ͗ɾהՃϕϪϝΠϞ͹གྷҾͳ͵ͮͱ͏Ζͫ͜Ͳͺ͵
͚ɾࢤࣞה৖΃͹෈ࢂՅͳ͵ͮͱ͏Ζ͞ͳΝ಍͘ड़͢ͱ͏ΖɿJu and Miao (2012) ͺɾ౦ࣁ
Պ͗ϓΟϱξϟϱνϩθͳͤΖՃ֪ΏफӻΝ΍ͪΔͤ෈ࣰ֮੓͗ਫ਼Ίड़͠ΗΖϕϫιηΝ
దͲ͍Ζͳ͢ɾϨηέͳ͍͏ࣰݳଶՀઈΝ͍ͱͺΌΖ͹ͺඉغཀྵద߻ͱ͏ΖͳͤΖ͢ࡱ؏
Ή͏͠ɾ͠ΔͶؔ࣎મི޹ΝۢพͤΖ͞ͳ͗Ͳ͘ΖҲൢԿ recursive multiple-priors utility Ν
෈ࣰ֮੓ԾͶ͕͏ͱన༽ͤΖϠυϩΝ఑ࣖ͢ͱ͏ΖɿHara and Honda (2020) ͺɾ؏͠ࡱΗΖ
͍͏Ή͏͠յඈౕΝ͍Ζི֮ԾͲ͹Ϩηέમ޹Ν୊Ҳஊ֌ͳ͢ɾ୊್ஊ֌Ͳʹ͹֮ ʤི෾ාʥ
͗༫͓ΔΗΖ͖͗મͻΗΖ͖͗෈໎͵͞ͳ͖Δ͚Ζ͍͏Ή͏͠΃͹મ޹Ͷ෾͜ΖKlibanoff, 
Marinacci, and Mukerji (2005)ϠυϩʤҐԾ̢̤̤ʥͶॊͮͱ͏ΖͳՀఈͪ͢৖߻Ͷɾೖຌ
͹ࢤࣞה৖͹ᐈຖ͠յඈౕͺ͖͵Ε୉͘͏΍͹Ͷ͵Ζ͞ͳΝࣖ͢ͱ͏Ζɿ
Ґ৏͹ָढ़ద͵ഐܢΓΕɾຌڂݜͺɾ୊ҲͶཀྵ࿨ద͵͍͏Ή͏͠յඈΝΌ͛Ζཀྵ࿨ڂݜͶ

ଲ͢ɾࣰݩΝ༽͏ࣰͪৄͶΓͮͱͤࣁΖ͞ͳΝ໪దͳͤΖɿ
KMM Ϡυϩͺ͍͏Ή͏͠͹೟ࣟͳ͍͏Ή͏͖͠Δ͹յඈౕΝ෾཯Ͳ͘Ζ਼ؖܙΝ಍೘

͢ͱ͍͏Ή͏͠յඈౕΝॳ঄෉͢ͱ͕Εɾͪ͗ͮ͢ͱ୊̏ஊ֌ͺི֮෾ා͗༫͓ΔΗ͵͏
͚ͣɾ୊̐ஊ֌ͺི֮͗عஎ͹͚ͣ͹͚ࠠͣ߻ͳ͢ͱংफ़Ͳ͘ΖɿͯΉΕ୊ 2 ஊ֌Ͳͺͤ
ͲͶ౦ࣁՊ͹ϨηέյඈౕΝ಼ใ͢ͱ͏Ζ͞ͳΝқັͤΖ͞ͳͳಋ࣎Ͷɾ͍͏Ή͏͠յඈ
ౕͳϨηέյඈౕ͗ಢཱིͲ͍Ζ͞ͳΝՀఈ͢ͱ͏Ζɿͳ͞Θ͗Ϩηέյඈౕ͗ɾ͍ ͏Ή͏͠
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յඈౕ͖ΔಢཱིͲ͍Ζ͖൳͖Ͷͯ͏ͱ͹ৄݗͺɾBossaerts et al. (2010),  Lauriola and 
Levin (2011ʥɾCohen,Tallon and Vergnaud ʤ2011ʥCohen,Tallon and Vergnaud ʤ2011ʥ
͵ʹ਼͓ΖΆʹ͖͢͵͏ɿͨ ͞ͲຌڂݜͲͺɾॵΌͶϨηέյඈౕͳ͍͏Ή͏͠յඈౕ͗ಢ
ཱི͢ͱ͏Ζ͹͖ɾ૮ؖ͢ͱ͏Ζ͹͖Ν؏ͤࡱΖɿ
ϛʖφϓΧϨΨમ୔Ͷ͕͏ͱɾϨηέյඈౕͺ݌࠶͹ฯ༙ɾ͍ ͏Ή͏͠յඈౕͺࣞה͹ฯ

༙Ν݀ΌΖ΍͹ͳͤΗͻɾ࢕ૌ࠶͵ʹϨηέ͗߶͏݌࠶Ν߬೘͑͢ΖɾҲఈ͹Ϩηέڒ༲ౕ
͍͗Ζ౦ࣁՊͳɾࣞהΝฯ༙ͤΖ౦ࣁՊͶͯ͏ͱɾҡ͵Ζқ݀ࢧఈ͹ϟΩωθϞ͗ಉ͏ͱ͏
Ζ͞ͳͶ͵Ζɿ͞ ͹ͳ͘ɾݺਕ౦ࣁՊ͹ࣞהฯ༙ർི͗ఁ͏ݳয়Νઈ໎ͤΖҲͯ͹གྷҾͳ͢
ͱɾ͍ ͏Ή͏͵৚ๅΝཤ༽͢ͱ͏Ζ͹͖ɾΉͪʹ͹Γ͑Ͷॴཀྵ͢ͱ͏Ζ͹͖ɾ͗ Ӫ͢ڻͱ͏
ΖՆ೵੓Ν͝ڏΖ͞ͳ͗Ͳ͘ΖʤWakkerʤ2004ʥʥGilboa and Schmeidler (1989) ͹ maxmin 
ϠυϩͶ͕͏ͱͺɾprior ͹ॄ߻͹஦͖Δ৙Ͷ࠹ѳ͹ prior Ν૟ఈͤΖͪΌɾ৚ๅΝཤ༽͢
ͱ͕Δͥɾི֮Ն೵੓ॄ߻͹΍ͯ geographic ͵੓࣯ͺқ݀ࢧఈͶͺൕӫ͠Η͵͏ɿЍʷ
maxmin ϠυϩͶ͕͏ͱ΍ɾಋ༹Ͷɾ֮ ིՆ೵੓ॄ߻Ͷ͕͏ͱɾ࠹વ͹ prior ͳ࠹ѳ͹ prior 
͹Ί͖͢ཤ༽͢͵͏ͳ͏͑ಝ௅͍͗Ζɿݺਕི֮͗Ն೵੓ॄ߻͹ geographic ͵੓࣯Ͷ״Ԣ
దͲ͍Ζ͖൳͖Ν௒΄ΖͪΌͶͺɾҲͯ͹ࣰݩ͹஦Ͳҡ͵Ζ੓࣯͹৚ๅΝ༫͓Ζ͞ͳ͗ච
གྷͲ͍Ζɿͳ͞Θ͗ɾըʓ͹எΖͳ͞ΘͲͺɾ઎ڂݜߨͶ͕͏ͱɾҲͯ͹ࣰݩ͹஦Ͳҡ͵Ζ
੓࣯͹৚ๅΝ༫͓ͱ͏Ζࣰݩ΍ΉͪɾBaillon, Halevy and Li (2022)͵ʹ਼͓ΖΆʹ͖͢͵
͏ɿຌڂݜͲͺҡ͵Ζ੓࣯͹ི֮Ն೵੓ॄ߻Ν༫͓ɾ؏͠ࡱΗΖඅंݩ͹Πέφ͗ɾЍ-
maxmin Ϡυϩ͕Γ;Б-contraction Ϡυϩ͹ʹͬΔͶΓΕɾ༩଎Ն೵͖Ν௒΄Ζɿ͞ Η͗
ຌڂݜ͹୊್͹໪దͲ͍Ζ. 
ຌڂݜ͹͠Δ͵Ζ໪దͺɾ͍͏Ή͏͠յඈౕΝ଎ఈͤΖన઀͵ࣰݩΝ֋൅ͤΖ͞ͳͶ͍

Ζɿ͍ ͏Ή͏͠յඈౕΝ଎ఈͤΖͪΌͶͺɾ֮ ི෾ා͵͏ི֮͗͢໎ࣖ͠Ηͱ͏Ζസͳɾ͍
͏Ή͏͵സͳ͗౵ՃͶ͵Ζɾི֮౵ՃΝ௒΄Ζචགྷ͍͗ΖɿHolt and Lauryʤ2002ʥͶେන
͠ΗΖ Multi Pricing List ʤҐԾ MPLʥΝ༽͏Ζ৖߻Ͷ͕͏ͱ΍ɾBecker, DeGroot and
Marschak (1964ʥͶΓΖΨʖέεϥϱ๏ࣞͶΓΖͳ͢ͱ΍ɾඅ͗ंݩn͍͏Ή͏͵സ|͖Δৈ
ۜ͗౲ͪΖ͞ͳͶṎ͜Ζɾͳ͏͑ΠέφΝમ୔͢ͱ͏ͪ৖߻ɾ࠹शదͶͺϨΠϩ͵n͍͏Ή
͏͵സ|Νࡠ੔ͤΖචགྷ͍͗Ζɿ͍͏Ή͏͵സ͗ʹ͹Γ͑ͶࡠΔΗΖ͹͖Ͷͯ͏ͱɾఽ౹ద
͵घ๑ͲͺɾඅंݩͶՁ΍͓گ͵͏ɿඅंݩͶͳͮͱͺɾ࠹शదͶࣰ͏͍͗ंݩΉ͏͵സΝ
અఈͤΖ͞ͳͫ͗͜Κ͖ͮͱ͏ΖͪΌɾࣰ ͶΓΖnΉΏ͖ंݩ ʤ͢deceptionʥ|Νͣ״ΖՆ೵
੓͗࢔Ζɿͨ ͹݃Վɾࣰ Ͳ͹કྲྀ͹ਬ଎ؔंݩͳඅंݩΌͱࣰ؜Ν৶བͲ͘Ζ͖൳͖Νंݩ
ΰʖϞͳ͵ͮͱ͢Ή͏ɾ͍͏Ή͏͠յඈ͗ਜ਼͚͢ܯ଎Ͳ͘͵͏Ն೵੓͗ࢨఢ͠Ηͱ͏Ζ
ʤDominiak, and Duersch (2015)ʥɿຌڂݜͲͺɾఽ౹ద͵ɾඅंݩͶՁ΍͝ࠄ͵͏घ๑Ν
Telling Nothing (TN)ࣰݩͳ໌෉͜ΖɿଲলదͶɾࣰ࣯దͶࢋܯͲ͘͵͏෵ࡸ͵γ΢αϫΝ
༽͏ͪnSnake and Ladder|ΰʖϞΝ༽͏ͱི֮Νਫ਼੔ͤΖ͞ͳΝ͓گΖࣰݩΝ͑ߨɿ͞ΗͶ
͍͏Ή͏͠͹ਫ਼੔Ͷͺಃ໎੓Νͦͪ࣍Ζ͞ͳ͗Ͳ͘Ζɿ͞͹ΏΕ๏ΝɾnDICE φϨʖφϟ
ϱφ|ͳݼ;ɾ್ͯ͹ࣰݩघ๑ͶΓΕಚΔΗ͍ͪ͏Ή͏͠յඈౕ͹ฑۋ஍Νർֳ͢ɾTN φ
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Ϩʖφϟϱφ ͶΓΖώ΢Πη͗ਫ਼ͣ͵͏͖Ν௒΄Ζɿ
ຌڂݜ͹࠹΍॑གྷ͵෨෾ͺɾࣰ࣪ݩͲ଎ఈ͠Η͍ͪ͏Ή͏͠յඈࣰౕ͗ݳ͹ࢤ৖Ͷ௜໚

ͤΖՊܯ͹ϛʖφϓΧϨΨમ୔Νઈ໎͑͢Ζ͖൳͖Ν௒΄Ζ͞ͳͲ͍Ζɿͨ ͹ͪΌɾըʓͺ
म࿓͢ॶಚΝಚͱ͏Ζ੔ਕΝଲেͶɾࣰ ࣁͲ͹͍͏Ή͏͠յඈౕ͹଎ఈͶՅ͓ͱɾݩࣰ࣪ݩ
ͳͶΓͮͱɾϛʖφϓΧϨΨમ୔ͶɾϨηέյඈౕͳ͍͑͞ߨમ୔Ͷͯ͏ͱ͹γʖϗ΢Νࢊ
͏Ή͏͠յඈౕ͗ʹ͹Γ͑ͶӪ͢ڻͱ͏Ζ͹͖Ν໎Δ͖ͶͤΖɿͤ͵Κ͍ͬ͏Ή͏͠յඈ
Νઈ໎ͤΖ༹ʓ͵ϠυϩͶଲԢͪ͢ݩࣰࡃܨΝ͏ߨɾ༹ʓ͵ϠυϩͶଲԢ͚ͪͣ͢Ͷଲͤ
Ζમ୔ߨಊ͖Δபड़͠ΗͪϨηέյඈౕΏ͍͏Ή͏͠յඈౕ͗ɾࣰݳ͹ϛʖφϓΧϨΨમ
୔Νʹ͹ఖౕγϛʖφͤΖ͖Ν௒΄Ζɿ

̐ɿཀྵ࿨Ϡυϩͳࣰݩ

KMMΝ֨௃ͪ͢ Hayashi and Miaoʤ2011ʥΏ Haraʤ2020ʥ͵ʹɾ͍͏Ή͏͠͹ఖౕͳ
յඈౕ͹෾཯Ն೵͵Ϡυϩࣰ͗ݳ͹ࣞה౦ࣁͶన༽Ն೵Ͳ͍Ζ৖߻Ͷͺɾ৚ๅΝଁΏ͍͢
͏Ή͏͠ΝݰΔͤ͞ͳͺ͏͖͵Ζ౦ࣁՊͶ͕͏ͱ΍ɾࣞהฯ༙ർིΝ߶ΌΖ͞ͳͶ͵Ζɿ͢
͖͢ Epstein ʤ2010ʥ͗൹൓ͤΖΓ͑Ͷͨ΍ͨ΍৚ๅ͹೟ࣟͳ͍͏Ή͏͠յඈౕ͹෾཯͗
෈Ն೵Ͳ͍Ζ͵Δͻɾࢤࣞה৖Ͷ͕͜Ζ෈ࣰ֮੓ΝఈྖదͶࣖͪ͢ͳ͢ͱ΍౦ࣁՊͶͳͮ
ͱͨ͹৚ๅͺ༙༽Ͳͺ͵͏ɿंޛ͹େනద͵΍͹ͺɾmaxmin ϠυϩͲ͍ΕɾGhirardatoɼ
Maccheroniɼ͕ Γ; Marinacci (2204) ͶΓΖ  Ϡυϩ͹֨௃͗Ѝ-maxmin ϠυϩͲ͍Ζɿ

  𝑈𝑈(𝑃𝑃, ℎ) =  (1− 𝛼𝛼) 𝑚𝑚𝑚𝑚𝑚𝑚 𝐸𝐸𝑝𝑝 [𝑢𝑢 ∘ ℎ] +  𝛼𝛼 𝑚𝑚𝑚𝑚𝑚𝑚 𝐸𝐸𝑝𝑝[𝑢𝑢 ∘ ℎ] 𝑓𝑓𝑓𝑓𝑓𝑓  ℎ ∈ 𝐻𝐻

͞͞Ͳ̹ ͺ็͚ͣͶଲͤΖΠέφ͹ॄ̟߻ ͹͑ͬ͹ΠέφͲ͍Ε, ̧⊂ ∆(Ω) ͺ੊ֆ͹ʹ

͹য়ସ͗ʹ͹ི֮ͲݳΗΖ͖Ͷͯ͏ͱ͹क؏ద͵৶೨͹ॄ߻Ͳ͍Ζɿ  𝐸𝐸𝑝𝑝 ͺɾ֦ϕϧ΢Ψ
Π  𝑝𝑝 ∈ 𝑃𝑃 Ͷͯ͏ͱ͹غଶ஍Νන͢ɼ𝑢𝑢 ∘ ℎ:Ω → 𝑅𝑅 ͺɼ੊ֆ 𝜔𝜔 ∈ Ω ͹֦য়ସ͖Δɾ֦ য়ସ
Ծ͹غଶް༽ ℎ(𝜔𝜔)[𝑢𝑢(𝑚𝑚)] Ͷࣺ଀ͤΖ߻੔ࣺ଀Ͳ͍ΖɿЍʻ̏ͺ࠹΍ֺ؏దɾЍʻ0ͺ࠹΍
൷؏దͲ͍Ζ͞ͳͶଲԢ͢ͱ͏Ζɿ
ҡ͵ΖϠυϩͶ Gajdos, Hayashi, Tallon and Vergnaud (2008)ͺБ-contraction फक़Ϡυ

ϩ͍͗Ζɿқ݀ࢧఈंͺɼ༫͓ΔΗི֮ͪՆ೵੓ॄ߻Νͨ͹ʰ஦ৼʱͶ͖ͮ޴ͱ͍Ζఖౕक़
ঘͤΖ͞ͳͶΓͮͱɼक؏ద͵৶೨͹ॄ߻Νܙ੔ͤΖɽ͍ ͏Ή͏͠ͶଲͤΖમ޹ͺɼ֦ ི֮
Ն೵੓ॄ߻͹௘఼͹॑Ί͗ͨ͹֐ଈ͹ֱౕͶർྭͤΖ௘఼͹Յ॑ฑۋ P ͳ͵Ζεϣν΢ψ
ʖ఼ s(P) ΃͹फक़ͶΓΕන͠ΗΖɿ

𝑈𝑈(𝑃𝑃,ℎ) =  (1 − 𝜀𝜀) 𝐸𝐸𝑠𝑠(𝑃𝑃) [𝑢𝑢 ∘ ℎ] +  𝜀𝜀 min
𝑝𝑝∈𝑃𝑃

𝐸𝐸𝑝𝑝[𝑢𝑢 ∘ ℎ]

=  min
𝑝𝑝∈(1−𝜀𝜀){𝑠𝑠(𝑃𝑃)}

𝐸𝐸𝑝𝑝[𝑢𝑢 ∘ ℎ]
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Б= 1 ͹৖߻ɾқ݀ࢧఈंͺ༫͓ΔΗི֮ͪՆ೵੓ॄ߻ΝΉ͚ͮͪक़ঘͦͥɼ֮ ིՆ೵੓ॄ
Ν߻ఈंͺི֮Ն೵੓ॄ݀ࢧͶқٱΖɿБʻ0Ͷ͕͏ͱͺɾͤ༼ࡀѳ͹ίʖηΝ࠹સରͲ߻
εϣν΢ψʖ఼఼̏ͶߞΕࠒ΋ɿͪ͗ͮ͢ͱɾ͍͏Ή͏͠஦ཱིͳ͵ΖɿБ͗୉͘͏Άʹɾ͍
͏Ή͏͠յඈౕ͗߶͏ɿࣰ ͱ͢ࡱ؏Ͷͯ͏ͱౕ߻ՎΝ඲ՃͤΖ͓͑Ͳɾྈ๏͹ཀྵ࿨͹న݃ݩ
͏͚ɿ

ݩࣰ 3
3ʗ̏ɿ͍͏Ή͏͵സ͹ߑ੔
͞͹ࣰݩͲͺͤ΄ͱ͹സ͹஦Ͷɾܯ߻ ΔΗΖɿ͝ࠄ೘ͮͱ͏Ζ͞ͳ͗͗ۆ͵͹ঘ͠ݺ180

͗ۆॵͶϨηέ͹സ̟Ν༫͓Ζɿസ̟ͺͨ͹஦Ͷ੼͹࠹ 90 ͗ۆɾ੪͹ݺ ೘ͮͱ͏Ζɿݺ90
ʤࣰंݩͶΓΕɾඅंݩ͹໪͹઴Ͳࡠ੔͠ΗΖʥɿ
സ̙ͺͨ͹஦͹͗ۆ੼ͳ੪͹̐ͯ͹৯Ͳߑ੔͠ΗΖ΍͹͹ɾͨ ͹ߑ੔͗Κ͖Δ͵͏ɿസ̚

ͺ̐ͯ͹৯Ͳߑ੔͠ΗΖ͗ɾ੼͹਼͗৙Ͷ੪ΓΕঘ͠͏͖౵͢͏͞ͳͫ͗͜Κ͖ͮͱ͏Ζɿ
സ̛ͺɾ 3 ৯ (੼ɼ੪ɼԭ) Ͳߑ੔͠ΗΖ͗ɾͨ͹ߑ੔ͺΚ͖Δ͵͏ɿ

(𝑝𝑝𝑅𝑅, 𝑝𝑝𝐵𝐵) ͺ 2 ৯͹, (𝑝𝑝𝑅𝑅, 𝑝𝑝𝐵𝐵, 𝑝𝑝𝑌𝑌) ͺ 3 ৯Ͷͯ͏ͱ͹Ҳൢద͵ི֮෾ාΝනͤɽ സ̙͖
Δസ̛͹ི֮Ն೵੓ॄ߻ͺ࣏͹Γ͑Ͷ༫͓ΔΗΖɿ

̙ = {(𝑝𝑝𝑅𝑅 ,𝑝𝑝𝐵𝐵):𝑝𝑝𝑅𝑅 ,𝑝𝑝𝐵𝐵 ≥ 0,𝑝𝑝𝑅𝑅 + 𝑝𝑝𝐵𝐵 = 1}  

𝑪𝑪 = {(𝑝𝑝𝑅𝑅 ,𝑝𝑝𝐵𝐵):𝑝𝑝𝑅𝑅 ≥ 𝑝𝑝𝐵𝐵 ≥ 0,𝑝𝑝𝑅𝑅 + 𝑝𝑝𝐵𝐵 = 1}

𝑫𝑫 = {(𝑝𝑝𝑅𝑅 ,𝑝𝑝𝐵𝐵 ,𝑝𝑝𝑌𝑌):𝑝𝑝𝑅𝑅 ,𝑝𝑝𝐵𝐵 ,𝑝𝑝𝑌𝑌 ≥ 0,𝑝𝑝𝑅𝑅 + 𝑝𝑝𝐵𝐵 + 𝑝𝑝𝑌𝑌 = 1}  

̑ʗ̐ɿࣰंݩ͹૤ࡠՆ೵੓͗༫͓ΖӪڻ͹ৄݗ
Φϩηώʖή͹സΝࣰࡏͶࡠ੔ͤΖͶ͍ͪΕɾࣰंݩͺ࠹शదͶസͶ೘ΖϚʖϩ͹৯͹

ർིΝ݀ఈͤΖචགྷ͍͗ΖɽඅंݩͶଲ͢ͱՁ΍͝ࠄ͵͏৖߻ɾࣰ ୱͶዠқదͶͨ͹͗ंݩ
਼Νમ΁͞ͳͳ͵ΖͪΌɼඅंݩͺh Ϛʖϩ͹਼͗ଲসదͶ͵ΖΓ͑Ͷમ΁ͫΘ͑ Ήɦͪͺ
ʰৈۜ͗΍Δ͓Ζ৯͹Ϛʖϩ͹਼Ν࠹ঘݸͶཊ͓ΖͫΘ͑ʱ͵ʹ͹Գ଎Ν֦ࣙ͗ͤΖ͞ͳ
Ͷ͵ΖɿDominiak and Duersch (2015) ͺɾ͍͏Ή͏͠յඈΝ଎ఈͤΖࣰ͗ݩɾඅंݩͳࣰ
h͗ंݩ͹ΰʖϞͶ͵ͮͱ͕Εɾඅंݩ ඇΝઇ༁ͪ͢͏ͫΘ͖͖͑Δըʓ΃͹ڂݜͺंݩࣰ
͖͏͵ͶͤΖ͹Ͳͺݸঘ࠹෹͏Νࢩ ͳɦ͓ߡΖɾͤ ͵ΚͬɾκϫγϞΰʖϞͳͳΔ͓ͪ৖߻
Ͷͺɾ͍͏Ή͏͵സ͹஦ͶͺๅृͶͯ͵͗ΖϚʖϩ͗ 0 Ήͪͺ͘ΚΌͱঙ͵͏ͳ͓ߡΖɾ
h͗ंݩͶɾඅٱ қదͲ͍Εɾଡ͚͹ϚʖϩΝ͍͏Ή͏͵സͶ೘Ηͱ͏Ζ͹Ͳͺ޹ͺंݩࣰ
͵͏͖ ͳɦ͓ߡΗͻɾͨ ΗͺαʖυΡϋʖεϥϱΰʖϞͳ͵Ζ͞ͳΝࢨఢ͢ͱ͏ΖɿՁ΍ࠄ
Ͳͺɾࣰۛ࠹ͺɾఽ౹ద͵ΏΕ๏Ͳͺ͍Ζ͗ɾݩࣰ̥̫͏͵͝ Ն೵੓Ͷͯ͏ͱཻࡠ͹૤ंݩ
қ͢ɾٮ؏ద͖ͯಃ໎͵घॳͶΓͮͱ͍͏Ή͏͵സΝࡠ੔ͤΖ΍͹΍ଚͤࡑΖɿҲͯͺɾ
Carbone, Dong and Hey (2017) ͶΓͮͱߨΚΗͪɾ৙Ͷ஦ਐ͗ಊ͏ͱ͏ͱɾ಼༃͗ਬ଎͢
Ͷ͚͏ϑϱβΰʖϞ͹஦͹͍Ζ৯ͶṎ͜Ζ๏๑Ν༽͏ͱ͏Ζɿ͢ ͪ͗ͮͱɾ͍ ͏Ή͏͠ͺϨ
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ηέͳͨ͹ࠫޣ͹Γ͑Ͷ͢ͱͳΔ͓Ζ͞ͳͶ͵Ζɿ΍͑Ҳͯ͹ݨஸ͵ࣰݩͺ Oechssler and 
Roomets (2015) ͶΓΖϨΠϩ͵ Ellesberg Ϛρέη͹ࡠ੔Ͳ͍Ζɿࣆ઴ͶɾඅंݩͶஆ΋
Ϛʖϩͳట͹෉͏ͪϏοϱαୈ͹Γ͑͵ϚʖχΝ͏࢘ɾϚʖϩ͍͗Ζ݂Ͷ೘਼ͮͪΝɾৈۜ
ͶටͰ͜ΔΗͪϚʖϩ͹਼ͳ͢ɾͨ ΗҐ֐Νɾৈۜ͗΍Δ͓͵͏Ϛʖϩ͹৯ͳͤΖɿࣰ ޛݩ
೜қͶ̐ਕ͹අ͗ंݩમͻΗɾ͘޹͵৖ॶͶటΝ଩ͯΓ͑Ͷғབ͠ΗΖɿϚʖϩ͗୉͘͵݂
Ͷ೘Ζ਼ͺట͹Ғ஖ͲรԿͤΖͪΌɾඅंݩͶͳͮͱɾٮ؏ద͍ͫ͗͏Ή͏͵സΝࡠ੔ͤΖ
͞ͳͶ੔ޯ͢ͱ͏Ζɿ
͞͹໲ୌͶଲॴͤΖͪΌɾըʓͺ Hayashi and Wada (2010) Ͷॊ͏ɾི֮Ն೵੓͹ॄ߻

͟ͳͶɼॉ෾Ͷ෵ࡸ͵ʰSnakes and LaddersʱΰʖϞΝ͑ߨʤਦ̏ࢂলʥ͞ΗͶΓΕඅंݩ
ͺॄ߻͹ʹ͹఼ࣰ͗ͤݳΖ͖Ν༫͓Ζ࠹शద͵ི֮෾ාΝͤࢋܯΖ͞ͳࣰ͗ࣆ৏෈Ն೵ͳ
͵Ζɿ͞ Η͗ DICE φϨʖφϟϱφͲ͍Ζ. අंݩͺɼਇ͹ི֮෾ාི֮͗͹Ն೵੓͹൥ҕ
಼Ͷ͍Ζ༩଎ΝͤΖͪΌͶॄ஦ͤΖ͞ͳ͗Ͳ͘Ζɿ͞ ΗͶଲ͢ɼ৯͹ർིΝՁ΍ݶΚ͵͏ॊ
པ͹๏๑Ν TNʤTelling NothingʥφϨʖφϟϱφ΍ർֳଲে͹ͪΌ͑ߨɿྈ๏͹φϨʖφ
ϟϱφͶࢂՅͤΖඅंݩͺଚ͢ࡑ͵͏ɿ
ըʓͺɾϨηέ͹സʤസHʥ͕Γ; 3झྪ͹͍͏Ή͏͵സʤസ B,C,DʥΝ༽қͤΖ. ੼͹

৯ͶṎ͜ͱ͕Ε੼͗ड़ͪͳ͘Ͷͺ 2000 ԃ͗ಚΔΗΖ͗ɾ੼Ґ֐͹৯͗ड़ͪΔՁ΍ಚΔΗ͵
͏.ॵΌͶസ̟Ν༽͏ͱϨηέյඈౕΝٽΌΖɿസ H ͺɼ੼ͳ੪Ͳߑ੔͠ΗΖɾ(𝑝𝑝𝑅𝑅, 𝑝𝑝𝑌𝑌) = 
(0.5, 0.5) ͗ͨ͹ི֮Νࣖͤɿͤ ͵Κͬغଶ஍͗1000ԃͳ͵Ζ͚ͣ͹ࣰ֮੓౵ՃΝٽΌΖɿ
ࣰ֮੓౵ՃΝͪͥ͸Ζ࣯໲ͺɾࣰ֮Ͷ 100 ԃΝಚΖ͚ͣͳɾغଶ஍͗ 2000 ԃͳ͵Ζ͚ͣ͹
ർֳ͖Δ࢟ΉΕɾ100 ԃࠃΊͲࣰ֮ͶಚΔΗΖֻۜ͗ଁ͓ͱ͏͘ɾ1100 ԃΝಚΖ͚ͣΉͲ
࣯໲͢ͱ͏Ζɿ1000 ԃΝࣰ֮ͶಚΔΗΖ͞ͳͳസH ͶṎ͜Ζ͞ͳΝർֳͪ͢ͳ͘Ͷɾസ H
ͶṎ͜Ζ΍͹ͺɾϨηέ஦ཱིͳΊ͵͢ɾ1100 ԃΝࣰ֮ͶಚΔΗΖમ୔ࢸΓΕ΍സ H ͶṎ͜
Ζ͞ͳΝમ΁΍͹ͺɾϨηέѬ޹Ͳ͍ΖͳΊ͵ͤ͞ͳ͗Ͳ͘Ζɿ

ਦ 1 സ B ͹ࡠΕ๏͹ઈ໎ʤࠪʥɾ സD͹ࡠΕ๏͹ઈ໎ʤӊʥ
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Ͷ,͍͏Ή͏͵സ࣏ BCD͹ི֮౵ՃΝٽΌΖͪΌͶ,Ϩηέ͹സ A͗༽қ͠ΗΖɿസ Aͳ
శ͓࣊ 05 ͖Δ 55 Ͳࣖ͠ΗΖ A05ʛA55 ͹ 11झྪͲ͍Ζɿశ͓࣊ͺɾՁˍ͹੼͏ۆʤৈۜ
ΝಚΖ৯ʥ͗೘ͮͱ͏Ζ͖Νࣖ͢ͱ͏Ζɿྭ͓ͻസ A05ͺ 5ˍ͗੼Ͳ͍Εɾസ A55 ͺ 55ˍ
͗੼Ͳ͍Ζɿ  
͍͏Ή͏͵സ̙ɾ̚ɾ̛͹ࣰ֮੓౵ՃΝɾ࣏͹घॳΝ༽͏ͱٽΌΖɿඅंݩͶͺɾസ̙ͳ

̘05ʛ̘55ɾസ̚ͳ̘05ʛ̘55ɾസ̛ͳസ̘05ʛ̘55 ͳͨΗͩΗώ΢ψϨ͵મ୔Ν͢ͱ΍
Δ͏ɾ֮ ࣰ੓౵ՃΉͪͺҡ͵ΖസͶรԿͤΖᮤ஍ͶخͰ͏ͱɾ͍ ͏Ή͏͠յඈౕΝ଎ఈͤΖɿ
TN φϨʖφϟϱφͶ͕͏ͱͺɾസ B,C,D͏ͥΗΝࡠ੔ͤΖࡏͶ΍Ձ΍ఽ͓͵͏͗ɾDICE
φϨʖφϟϱφͶ͕͏ͱͺɾസ B ͕Γ;സ C Ͷ͕͏ͱͺ෵਼͹γ΢αϫΝཤ༽͢ͱɾॵΌ
Ͷ̏ͯ͹఼Ν݀Όʤਦ̏ɾസ B Ͷ͕͏ͱͺɾʤ61,119ʥɾʥ࣏Ͷͨ͹఼͗ࣖͤ࠴ඬʤസ B Ͳͺ
ӊ୼ɾࠪ ͹ʹͬΔΝ੼̎ͳઅఈͤΖ͖Ν݀ΌΖɿʥസڰ DͲͺܙֱࢀ͹಼෨͹͑ͬ͹̏ͯ͹
఼Ν݀ఈ͢ɾͨ͹ޛ΍͑Ҳͯ͹γ΢αϫͶΓͮͱʹ͹਼͗࣊੼͏Ϛʖϩ͹਼Ν݀ΌΖ͖͗
Κ͖Ζɿ
സ X={B, C, D} ͹੼ͶଲͤΖṎ͜͹ི֮౵ՃʤProbability EquivalentɾҐԾ PEʥ  Ν

pe(X) ͳࣖͤɿЍ-maxmin Ϡυϩͺ pe(B) = pe(C) = pe(D) Ν༩଎͢ɾ͍͏Ή͏͵ସౕ͗
ི֮Ն೵੓ॄ߻͹شՁָదಝ੓ͶӪ͠ڻΗ͵͏͞ͳΝқັͤΖɽ Б-constructionϠυϩͺɼ
pe(C) ͗ pe(B) ͹ 1/2 Ͳ͍Εɼpe(D) ͗ pe(B) ͹ 2/3 Ͳ͍Ζͳ༩଎͢ɾ͍͏Ή͏յඈ
ౕི֮͗͹شՁָదಝ੓Ͷෆ״Ͳ͍Ζ͞ͳΝқັͤΖɿ
֦අंݩͶͺໃࡠҟͶમͻΗͪ̏ͯ͹໲ୌͶଲͤΖःླۜͳɾ̑झྪ͹γʖϗ΢Ͷଲͤ

Ζःླۜඇ 500 ԃ͗ࢩ෹ΚΗͪɿࣞהճऀ ηϘʖηͶ͕͜Ζγʖϗ΢Ͷ͕͏ͱ͹Ίɾࢊࣁ
મ୔͹γʖϗ΢͗؜ΉΗͱ͕Εɾॶགྷؔ࣎ͺɾࣰ Ͳͺंݩӣ༽ΝͤΖཱི৖Ͷ͏ΖඅࢊࣁͶࡏ
୉Ͳ࠹ 30 ෾ఖౕΝགྷͤΖ΍͹ͳ͵ͮͱ͏ΖͪΌɾγʖϗ΢Ͷଲ͢ͱܯ߻Ͳ 1000 ԃΝࢩ෹
ͮͱ͏Ζɿ͍͏Ή͏͠յඈౕΝ଎ఈͤΖͪΌ͹ःླۜͶͯ͏ͱͺɾଲেదͶ 77 ໲յ౶͢ͱ
΍Δ͏࠹୉Ͳ 2000ԃͲ͍Ζɿઅ໲਼ͺࡏࠅద͵ःླۜ͹ฑۋ஍͖Δ൓இ͢ͱଧ౲͵ๅृઅ
ఈͳ͢ͱ͏ΖɿDICEφϨʖφϟϱφͲͺ, ࣰݩ஦Ͷɾγ΢αϫͶΓΕസ͹಼༃Νਫ਼੔ͤΖ
εϝϣϪʖεϥϱΝ PC৏Ͳ̐յ͏ߨɾ͍͏Ή͏͵സ͹ਫ਼੔Ͷͯ͏ͱཀྵմ͢ͱ΍Δ͑ɿ
ͤ΄ͱ͹қ݀ࢧఈ͕Γ;γʖϗ΢͹ޛɾๅृ͹ଲেͳ͵Ζમ୔໲ୌ൬݀͗ߺఈ͢ɾͨ ͹મ

୔໲ୌͶ͕͏ͱɾ͍ ͏Ή͏͵സ͗મͻΗͱ͏ͪ৖߻Ͷͺɾ͍ ͏Ή͏͵സ͹ਫ਼੔Ν PC ৏Ͳߨ
͑ɿͨ͹݃ՎͺɾηέϨʖϱ৏͹ࠪଈͶ͠ࡎىΗΖ 2ɿ

                                                     
2 ͞͹ϕϫήϧϞ͹ phython Ͳ͹ࡠ੔ͺ֐஭ͪ͢ɿ
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ਦ 2ʁඅ͑ߨ͗ंݩ PC৏͹γ΢αϫͶΓΖεϝϣϪʖεϥϱʤBOX Bʥ

̒. ݃Վ
̒ʷ̏ɿϨηέյඈౕͺ͍͏Ή͏͠յඈౕ͖Δಢཱི͖Ͷͯ͏ͱ͹ৄݗ

2022 ೧݆̏ 23 ೖͶ 34 ਕΝଲেͶܡѬ୉ָɾ2022 ೧ 4 ݆Ͷ 3 ਕΝଲেͶཱིਜ਼୉ָͶͱ
ͪͮߨΝݩຌద͵υʖνͶͯ͏ͱ͹ϕϪࣰخ 3ɿ͠ΔͶɾޛफ़ͤΖΓ͑ͶɾࣞהճऀηϘʖ
ηͶ͕͏ͱɾ84 ਕΝଲেͶࣰݩΝ͑͞ߨͳ͗Ͳͪ͘ɿࣰ݃ݩՎͺɾ2018 ೧͖Δ͹υʖν͹
͑ͬɾඉ߻ཀྵద͵յ౶ΝखΕঈ͘ɾ͠ ΔͶϨηέѬ޹ ʤं16 ਕʥ͹υʖνΝखΕঈ͏ͪ 242
ਕ͹΍͹Ͳ͍Ζɿ
ຌڂݜͳɾ2018 ೧͖Δ͹ࣰݩ͹υʖν 4Ν߻ରࣰͦͪ͠ৄ෾ੵ͖ΔͺɾϨηέյඈͳ͍

͏Ή͏͠յඈ͹ؔ͹૮ؖؖܐͺસରదͶ༙қͫ͗ɼϨηέյඈ͹ఖౕͺ͍͏Ή͏͠յඈ͹

                                                     
3 գڊ͹ࣰݩͲ෈ଏ͢ͱ͏ΖγϱϕϩΝଁΏͤ໪దͲ͍ͮͪ͗ɾཱིਜ਼୉ָͲͺ̑ਕ͖͢γϱϕϩΝಚΖ͞ͳ͗Ͳ͘͵͖

ͮͪɿΉͪᅵልӅ୉ልͲ͹ࣰݩͺɾਕΝଲেͳͤΖࣰݩͶͯ͏ͱ͹ྛཀྵద͵घକ͘Ͷͯ͏ͱ͹೟Ն͹घକ͘͹͖͗ؔ࣎

͖Εɾຌڂݜ͹಼ؖؽڂݜͶࣰݩೖΝઅఈͤΖ͞ͳ͗אΚ͵͖ͮͪɿ

4 DICE Ͷ͕͏ͱɾ͖ͯͱͺݩࣰ PC Ͳ͹γ΢αϫਫ਼੔͗Ͳ͘͵͖ͮͪͪΌɾҲਕͽͳΕ͹സΝࣰंݩ͹໪͹઴Ͳঁघ
͗γ΢αϫΝ৾Εਫ਼੔͢ͱ͏Ζɿ
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ఖౕͶͯ͏ͱΆͳΞʹઈ໎͢͵͏͞ͳ͗Κ͖ΖɽDICE φϨʖφϟϱφͲͺɾ0.098 Ͳ͍Ζɿ
TN Ͳͺɾ0.279Ͳ͍ΕɾDICE ΓΕ΍૮ؖ͗߶͚͵ͮͱ͏ΖɿDICE φϨʖφϟϱφͲͺɾ
Ϩηέ͹സͳͺસ͚พ͹സ͗ཤ༽͠ΗΖ͞ͳΝཀྵմ͢ͱ͏ΖͪΌͲ͍Ζͳ͓ߡΔΗΖɿཀྵ
࿨దͶͺɾϨηέյඈౕͳ͍͏Ή͏͠յඈౕͶͺ૮ؖ͗͵͏ͪΌɾDICE φϨʖφϟϱφͲ
ͺΓΕཀྵ࿨͗ࣖͤࠨΖ݃ՎͶۛ͏݃Վ͗ಚΔΗͱ͏Ζɿ

ਦ 3ʁϨηέյඈౕͳ͍͏Ή͏͠յඈ ʤౕസ B͹ི֮౵Ճʥ͹ࢆාਦʤӊ͗ TN,ࠪ͗DICEʥ

TN φϨʖφϟϱφ͹݃ՎͺɼϨηέյඈͳᐈຖ͠յඈ͹ؔͶਜ਼͹૮͍ؖؖ͗ܐΖ͞ͳΝ
ๅ͢ࠄͱ͏Ζ Bossaerts et al. (2010) ͕Γ; Lauriola and Levin (2011ʥ͹݃ՎͳҲ஗͢ͱ
͏ΖɿҲ๏Ͳ DICE φϨʖφϟϱφ͹݃ՎͺϨηέյඈͳ͍͏Ή͏͠յඈ͹ؔͶ૮ؖؖܐ
͗͵͏͞ͳΝ൅ͪ͢ݡ Cohen,Tallon and Vergnaudʤ2011ʥͳҲ஗͢ͱ͏ΖɿTN φϨʖφ
ϟϱφͲͺ, സ͹಼༲Ͷͯ͏ͱɾҲ༹෾ාͶخͰ͚ʤྭ͓ͻୱҲ͹γ΢αϫΏΨϱϧ΢ϱʀ
ϩʖϪρφͶΓͮͱ݀ΉΖʥͳ͓ͪߡՆ೵੓͍͗Ζɿ

̒ʷ̐ɿ͍͏Ή͏͠յඈཀྵ࿨͹Հઈݗఈ
Ѝ- maxmin Ϡυϩ͹ԾͲͺ pe(D) = pe(B)Ν, Б- contractionϠυϩ͹ԾͲͺɼpe(D) 

ʻ 2/3 * pe(B) ΝؾໃՀઈͶઅఈͤΖɿ͞ΗΔ͹ؾໃՀઈ͗͠٭ؼΗ͵͏͞ͳ͗ɾݺਕ͗
৚ๅ͹شՁָద͵੓࣯Ͷ״Ԣ͢ͱ͏Ζ͞ͳΝࣖͤɿ
ଲԢ͍͗Ζυʖν͹ͅݗఈ͹݃ՎΝන 1 ͶΉͳΌͱ͏Ζɿ
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න̏ʁؾໃՀઈݗఈ͹݃Վ
ʤ஭ʥ**5ˍਭ६ɾ **** 0.1ˍਭ६Ͳ༙қͲ͍Ζ͞ͳΝࣖͤ

  

ໃՀઈɾpe(D) ʻؾʁБ- contraction͹̏ࡱ؏ 2/3 * pe(B) ͺ DICE φϨʖφϟϱφͲ
ͺ͠٭ؼΗ͵͏͗ɾTN φϨʖφϟϱφͲ͠٭ؼΗΖ. ͤ͵Κͬ෵ࡸ͵ξ΢ηΝ༽͏ͱࢋܯ
Ͳ͘͵͏͗ಃ໎Ͳٮ؏ద͵घ๑ͶΓΕ͍͏Ή͏͠Ν༫͓Ζ৖߻Ͷͺɾඅंݩͺ৚ๅ͹شՁ
ָద͵੓࣯Ͷ״Ԣ͢ͱ͏Ζ͞ͳ͗Κ͖Ζɿ
ʁpe(B) = pe(D) Հઈͺ̐ࡱ؏ TNɾDICE ͹͏ͥΗ͹φϨʖφϟϱφͲ΍͠٭ؼΗͱ͕

Εɾͤ͵Κ༙ͬқͶ pe(B)> pe(DʥͲ͍Ζ͞ͳ֮͗೟Ͳ͘Ζɿਦ̒ͺɾ͉࣢Νസ̙͹ࣰ֮
੓౵Ճɾ͊ ࣢Νസ̛͹ࣰ֮੓౵Ճͳͪ͢ࢆාਦͲ͍Ζɿਦ஦Ͷͺɾ઀ฤΝ 0ͳՀఈͪ͢৖߻
͹ۛۄࣇત͗ඵ͖Ηͱ͕Εɾͨ͹ܑ͘ͺ DICE Ͷ͕͏ͱ 0.645ɾ TN Ͷ͕͏ͱɾ0.692 ͳ
͵ͮͱ͕Εɾݗఈ݃Վͳ੖߻దͲ͍Ζɾ

DICE φϨʖφϟϱφ͹݃Վ                TN φϨʖφϟϱφ͹݃Վ
ਦ 4ʁസ Bͳസ̛͹ི֮౵Ճ͹ࢆාਦɿ

ʤ஭ʥ͉࣢͗സ̙͹ི֮౵Ճɾ͊࣢͗സ̛͹ི֮౵Ճ

H0 α-maxmin
Sample size

ALL
257     

TN
118

DICE
139

pe(B) = pe (D) t-value 10.268 5.8645 8.6806
p-value (0.0000)**** 0.0000)**** (0.0000)***

* 

pe(C) =1/2 pe (B) t-value 18.917 12.447 17.122
p-value (0.0000)**** (0.0000)**** (0.0000)****

H0 :ϵ-contraction ALL TN DICE
pe(D) =2 / 3 pe(B)  t-value 2.1910 2.4388 1.2679

p-value (0.01512)** (0.02954)** ʤ0.2061ʥ

pe(C) =1 / 2  p e (B) t-value 18.917 12.447 17.122
p-value (0.0000)**** (0.0000)**** (0.0000)****
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ʁЍ-maximin  Б-contraction Ϡυϩ͹͏ͥΗ΍̑ࡱ؏ pe(C) = 1/2 * pe(B) Ν༩଎ͤΖͪ
Όɾ͞ ΗΝؾໃՀઈͳͤΖɿ͞ ͹ՀઈͶͯ͏ͱ͹ଲԢ͹͍Ζฑۋ஍Ͷͯ͏ͱ͹ͅݗఈͲͺɾ
DICEɾTN φϨʖφϟϱφ͹͏ͥΗ΍́=0.000 Ͳ͍Ε͠٭ؼΗΖɿ
͞͹݃Վ͖ΔͺɾҲ༹෾ා͗h ΍ͮͳ΍Δ͢͏ࣆ઴ི֮ ͹ɦༀׄΝՎͪ͢ͱ͏ΖՆ೵੓Ν

ഋঈͤΖ͞ͳͺͲ͘͵͏͞ͳ͗Κ͖Ζɿ݃ ࿨ͳ͢ͱɾ͍ ͏Ή͏͠͹յඈ͹ఖౕͺɼ֮ ིՆ೵
੓͹ॄ߻સରͲΆͳΞʹ༙қͶ૮ؖ͢ͱ͏Ζ͗ɼͨΗΔ͹ؔ͹ؖܐͺཀྵ࿨Ϡυϩ͹༩଎Γ
Ε΍෵ࡸͲ͍Ζͳ͏͑ݸఈద͵݃Վ͗ಚΔΗͱ͏Ζɿ

DICE φϨʖφϟϱφ͹݃Վ           ̫̥φϨʖφϟϱφ͹݃Վ
ਦ̓ʁസ BͳസC͹ི֮౵Ճ͹ࢆාਦɿ

ʤ஭ʥ͉࣢͗സ̙ɾ͊࣢͗സC͹ི֮౵Ճ

̒ʷ̑ɿ͍͏Ή͏͠յඈౕͶࣰंݩ͹૤ࡠՆ೵੓͗༫͓ΖӪڻ͹ৄݗ
DICE φϨʖφϟϱφͳ TN φϨʖφϟϱφ͹͍͏Ή͏͠յඈౕ͹෾ාΝർֳͤΖͳ

ི֮౵Ճ͹ฑۋ஍ͺɼസ̙Ͷ͕͏ͱͺ 5ˍ༙қਭ६Ͳ DICE φϨʖφϟϱφ͹Ά̫̥͑͗
φϨʖφϟϱφΓΕ΍༙қͶఁ͏ɿϧϱέγϞʀτηφ͹݃ՎΝන̐Ͷࣖ͢ͱ͏Ζɿఽ౹ద
͵͍͏Ή͏͠յඈ଎ఈ͹घ๑͖ΔಚΔΗͪ݃ՎͶ͕͏ͱͺɾࣰंݩΝ৶བ͢͵͏ͳ͏͑ώ
΢Πη͗೘ͮͱ͏Ζͳ͓ߡΔΗΖɿ ͪͫ͢ɾസ C ͕Γ;സ D Ͷ͕͏ͱͺͨ͹ࠫͺ༙қͲ
ͺ͵͏ɿ
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̓ɿՊܯ͹ࢊࣁϛʖφϓΧϨΨͶ͍͏Ή͏͠յඈౕ͗༫͓ΖӪڻ͹ৄݗ
  Պࣞה͗ܯΝฯ༙͢͵͏ɾࢤࣞה৖ͶࢂՅ͢͵͏͞ͳ͹ཀྵ༟ͳ͢ͱ͍͏Ή͏͠յඈ͗

ΔΗΖɿBossaerts͝ڏ et al.(2010)ͺΦϩηώʖήϏϧχρέη͹ชຼͶ͕͜Ζ̐ͯ͹ི֮
͗Κ͖Δ͵͏ৄ݌ʤ͍͏Ή͏͵ৄ݌ʥͳɾ̏ ͯ͹Ϩηέৄ݌ΝૌΊ߻Κͦͦ͠ΖࣰݩͶΓͮ
ͱ͢ৄݗɾ͍ ͏Ή͏͠յඈౕ͗߶͏අंݩͺࢤࣞה৖ͶࢂՅ͢͵͏͞ͳΝɾࣰ Ͷ͕͜Ζ࣪ݩ
Ͳ֮೟͢ͱ͏Ζɿݩ৖ࣰࢤ
͍͏Ή͏͠յඈΝཀྵ༟ͳͤΖɾࢤࣞה৖΃͹෈ࢂՅɼࣞה΃͹ഓ෾͹ఁ͠ɼϙʖϞώ΢Π

ηɼࣙऀהॶ༙ɼϛʖφϓΧϨΨ͹෾ࢆ෈ଏͶͯ͏ͱͪ͢ৄݗ࿨ชͶɾDimmock, 
Kouwenberg, Mitchell and Peijnenburg (2016) ͍͗Ζɿธࠅ͹େනద͵੊ଵ௒ࠬΝ༽͏ͪ
ͱɼᐈຖ͢༼࢘Η࣯ͪ໲Ν͠ܯͰ͏ͱΩηνϞઅخॵͶΦϩηώʖή͹ᆷͶ࠹Ͳ͍Εɼݩࣰ
͠͹޹ΊΝ଎ఈ͢ɾཀྵ࿨͹༩଎ͳ߻஗ͪ݃͢ՎΝಚͱ͏Ζɿͤ ͵Κͬɼᐈຖ͠յඈͺࢤࣞה
৖΃͹ࢂՅɼࣞהͶ͕͜Ζۜ༧ࢊࣁ͹ׄ߻ɼ͕ Γ;ࣞהࠅ֐͹ॶ༙ͳͺෝ͹૮͍ؖ͗Ζ͗ɼ
ݑͶ͕͏ͱͺɼᐈຖ͠ܯΝॶ༙͢ͱ͏ΖՊࣞה;ॶ༙ͳͺਜ਼͹૮͍ؖ͗Ζ͞ͳ, ͕Γהऀࣙ
ѳͳϛʖφ ϓΧϨΨ͹෾ࢆ෈ଏͶͯ͵͗ͮͱ͏Ζ͞ͳΝ൅͢ݡͱ͏Ζɿ
͍͏Ή͏͠յඈౕ͹଎ఈΝࣰ࣪ݩͲ DICE φϨʖφϟϱφͶͱ͏ߨɾ৏ى͹఼Ͷͯ͏ͱ

Ͷଲ͢ͱึঁۜ੏ౕ͍͗ΖͪΌɾΆࣁ౦הճऀηϘʖηͲͺࣙऀࣞהΖɿଲেͳͤΖͤৄݗ
·સҽ͹ऀҽ͗ࣙऀהഛ͏Ν͢ͱ͏Ζɿ͢ ͪ͗ͮͱɾࣙ Νฯ༙͢ͱ͏Ζ͖ɾΉה͹֐Ґהऀ
ͪՁझྪฯ༙͢ͱ͏Ζ͖ɾͳ͏࣯͑໲Ν͢ͱ͏Ζɿ

5ɿࣰݩ
5ʗ1ɿγʖϗ΢ࣰݩ͹໪ద
   ຌڂݜ͹࠹୉͹໪దͺɾࣰݩͶΓͮͱܯ଎͠ΗͪϨηέյඈౕ͕Γ;͍͏Ή͏͠յඈౕ
͗ɾࣰࡏ͹ϛʖφϓΧϨΨમ୔Ͷཀྵ࿨ͶΓͮͱ༩଎͠ΗΖΓ͑͵݃ՎΝ΍ͪΔ͢ͱ͏Ζ͖
൳͖Ν௒΄Ζ͞ͳͶ͍Ζɿ
   ࿪ీʤ2017ʥͶ͕͏ͱͺ Ahn et al. (2014) ͕Γ; Bossaerts, Ghirardato, Guarnaschelli, 
and Zame (2010) ͹๏๑ΝҲ෨ಁऽ͢ɾ͍͏Ή͏͠յඈౕ͹଎ఈΝࣰ࣪ݩͲޛͪͮߨͶɾ
අंݩͶ̑৯͹ΦϩηώʖήϏϧχρέη͹ชຼΝ΍ͮͪ̐झྪ͹͍͏Ή͏͵ৄ݌ʤͨ͞
Ͳͺๅृ͗ಚΔΗΖɾ͏ΚΑΖn౲ͪΕ|ͳ͵Ζয়ସ͗ଲেదͳ͵ͮͱ͏ΖʥɾϨηέৄ͕݌
Γ;ໃϨηέৄ݌Ν༫͓ͱϛʖφϓΧϨΨમ୔Ν͢ͱ΍Δͮͪɿͨ͞Ͳͺ͍͏Ή͏͠յඈ

න̐ʁϧϱέγϞʀτηφ͹݃Վ
ʤ஭ʥ**ͺ 5ˍਭ६Ͳ༙қͲ͍Ζ͞ͳΝࣖͤ
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ౕ༙͗қͶ͍͏Ή͏͵ৄ݌͹ฯ༙Νઈ໎ͤΖ͖൳͖Ν؏͗ͪ͢ࡱɾ͍͏Ή͏͵ৄ݌͹ฯ༙
Νઈ໎͑͢Ζ΍͹͗ɾۜ༧Ϩτϧεʖτηφ͹݃Վ͹ΊͲ͍ͮͪɿ
͍͏Ή͏͵ৄ݌ͲͺɾඅंݩͶͺ݃Վ͹ਫ਼ًི֮Ν༫͓Ζ͞ͳ͗Ͳ͘͵͏ͪΌɾ͍ ͏Ή͏

͹ฯ༙ർི͖Δ͍͏Ή͏͠յඈౕΝ଎ఈͤΖͪΌͶͺɾଡ͚͹ՀఈΝචགྷͳͤΖɿͨ݌ৄ͵
͹ͪΌɾimplied ambiguity aversion ΝϛʖφϓΧϨΨમ୔͖Δ௒΄Ζ͞ͳͺࠖೋͲ͍Ζɿ
Ґ৏͹ཀྵ༟͖Δɾࣰݳద͵Πϕϫʖοͳ͢ͱɾࢊࣁϛʖφϓΧϨΨ͹ߑ੔Νγʖϗ΢͢ɾͨ
͹ߑ੔ࣰ͗ݩͶΓͮͱಚΔΗ͍ͪ͏Ή͏͠յඈౕͶΓͮͱઈ໎Ͳ͘Ζ͖൳͖Ν௒΄Ζ͞ͳ
  Ͳ͍Ζɿܢഐͪͮࢺ͹ಝ௅ͳͨ͞Ͷڂݜ΍๮Ή͢͏ɿ͞Η͗ຌ࠹͗

̓ʷ̐ɿࣞהճऀ ηϘʖηͶ͕͜Ζࣰݩ
  ੔ਕΝଲেͶࣰͪ͢ݩͶͯ͏ͱͺɾඅंݩ͹ูॄΝଲেͳͤΖۂةͶғབͤΖ͞ͳ͗ଡ
͏΍͹͹ɾຌࣰݩͺɾःླۜ͹ण͜खΕͶɾ͍͏Ή͏͵സΝࡠ੔ͤΖචགྷ͍͗Ζ͞ͳɾΉͪ
DICE ͹αϱφϫʖϩ͹ࠖೋ͠ɾ྘फॽͶ͕͜Ζһؔ࣎෹͏͹ؔ͹ଶͬࢩͲͺःླۜ͹ݩࣰ
ؓ๪Ηɾγʖϗ΢͹յ౶๪Η͵ʹ͹໲ୌً͗͘Ζ͞ͳ͗༩૟͠ΗͪɿΉͪɾҲൢ͹අंݩΝ
ͶॄΌΖͶͺɾި࣪ݩࣰ ௪ඇͺ΍ͬΘΞ͹͞ͳɾؽճඇ༽͗୉͘͏͞ͳ͖ΔɾඅंݩͶָਫ਼
ΓΕ΍͖͵Ε߶͏ःླۜΝࢩ෹͑චགྷ͗ਫ਼ͣΖͳ͓ߡΔΗΖ 5ɿಋ࣎ͶɾϓΡʖϩχ͖Δγ
ʖϗ΢ͶԢͣͱ͚ΗΖඅंݩΝॄΌΖͳɾͨ ͹Γ͑͵ؔ࣎ద͵༪༡͍͗Εɾؽճඇ༽͗ఁ͏
අॄ͗ंݩΉͮͱ͚Ζͳ͏͑͞ͳͶ͵Ζɿࣞהฯ༙ͺཀྵ࿨దͶɾۜ ༧ࢊࣁͶ༪༡͍͗Ζݺਕ
ͶΓͮͱ͵͠ΗΖ͞ͳ͖Δɾؽճඇ༽͗ఁ͏ݺਕ͹ؔͲ͹ࣞהฯ༙͗ۅΌͱঙ͵͚͵ΖՆ
೵੓͍͗Ζɿ৏ى͹ࣆ৚͖Δɾ  2012 ೧ΓΕऀ֐खగༀΝແΌͱ͏ΖࣞהճऀηϘʖηͶ
͕͏ͱɾࣰݩΝͤΖ͞ͳΝғབ͢ɾસ໚ద͵ྙڢΝಚΖ͞ͳ͗Ͳͪ͘ 6ɿͨΗΔ͹໲ୌ఼Ν
յඈͤ΄͚ɾճऀ͹஦ͲࢂՅͲ͘ΖਕΝูͮͱͪͮߨɿۊແ಼ؔ࣎͹̐ؔ࣎Νཤ༽ࣰͪ͢ݩ
ͳͨ͹ཎೖҐ߳͹ࢩ෹͏Ͳ͍ͮͪͪΌɾηϞʖθͶ͑͞ߨͳ͗Ն೵Ͳ͍ͮͪɿ
ͺݩࣰ 5 ݆ 18 ೖͶ౨ښຌऀͶ͕͏ͱɾ5 ݆ 31 ೖͶͺ୉ࡗຌऀͶ͕͏ͱͪͮߨɿ͏ͥΗ

΍ɾࣰݩೖ͹͍ͳ̐ೖؔճऀͶड़͘޴ɾ஫ٵΊ͖Δ༨๏ΉͲࢩ෹͏Νͪͮߨɿඅंݩͺɾ౨
ຌऀ͖Δښ 45 ਕɾ୉ࡗຌऀ͖Δ 42 ਕɾܯ߻ 47 ໌Ͳ͍ΖɿࣞהճऀηϘʖηͶͺึঁۜ੏
ౕΝ൒ͮͪॊۂҽהͬ࣍੏ౕ͍͗ΖɿΉͪɾ2022 ೧ౕ͖Δɾॊۂҽ΃͹ࣞהͶΓΖๅृ੏
ౕ΍֋࢟͠Ηͱ͕Εɾऀ ҽͺɾࣙ ෾͗ۊΌΖۂة͹הΝҲൢ͹הΓΕ΍ଡ͚ฯ༙͢ͱ͏Ζ͞
ͳ͗Κ͖ͮͱ͏Ζɿ͖ࣞהΔ͹ഓ౲Ν࠸౦ͤࣁΖऀҽ΍͏ΗͻɾҲ෨Ήͪͺસ෨ΝۜݳͲण

                                                     
5 Ҳ๏ϗʖηͳ͵Ζ͍͏Ή͏͠յඈౕ͹ࣰݩͶ͕͏ͱͺɾָਫ਼Νଲেͳ͢ͱͪͪ͘ΌɾҲؔ࣎͹͗ڇ࣎౲

֚͹౐ಕැݟ͹࠹ఁ௠ۜΝ௔͓Ζ͞ͳ͗࠹ఁ͹གྷ݇ͳ͵Ζ͗ɾگү͹৖Ͳ͍Ζ͞ͳ͖Δɾ߶ֻ͙ͤΖःླ

ۜΝࢩ෹͑͞ͳͶ΍ྛཀྵద͵໲ୌ͗ਫ਼ͣΖͪΌɾ߶͙ͤ͵͏͞ͳ͗॑གྷͲ͍Ζɿࠕյ͹ࣰݩͲͺɾ͍͏Ή

͏͠յඈౕΝ଎ఈͤΖ৏Ͳɾःླۜ͗ҡ͵Ζͳɾસ͚ҩ͑݃Վ͗ಚΔΗΖՆ೵੓΍͍ΖͪΌɾ͍͏Ή͏͠

յඈౕ͹ࣰݩ෨෾ͶଲͤΖःླۜΝಋͣͶͤΖ͞ͳͶͪ͢ɿ
6 Όͱ߶͏ɿۅճඇ༽ͺༀ৮ंͶͯ͏ͱͺؽͳ͗Ն೵Ͳ͍Εɾͨ͹͑͞ߨ஦Ͷؔ࣎ۂͺӨݩյ͹ࣰࠕ
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͜खΕਫ਼׈ඇͶ͢ɾΉͪɾהՃ͗৏ত࣎Ͷജ͢٭ͱ஍৏͗ΕӻΝಚΖऀҽͺଡ਼ଚͤࡑΖ͞
ͳ͗Κ͖ͮͱ͏ΖɿࣞהճऀηϘʖη͹ॊۂҽהͬ࣍ർིͺɾ11.8ˍΝઐΌΖɿۊແͤΖة
ͶͺώρέήϧΤϱχϨηέΝଁΏͤψ΢ʖϔ͵ϛʖφϓΧϨࣰݳͳͺɾͯ࣍͞Νה͹ۂ
Ψમ୔Ͳ͍Ζ΍͹͹ɾࢤࣞה৖Ͳ͹ജഛΏͨ͹͚͢ΊͶ͍Ζఖౕ׵ΗΖ͞ͳ͗Ͳ͘ͱ͏Ζ
ͪΌɾࢤࣞה৖΃͹ࢂՅ͗غଶͲ͘Ζ 7ɿ
ຌڂݜͲͺɾ͍ ͏Ή͏͠յඈౕΝ଎ఈͤΖࣰݩΝɾ͏ޕ͹қ݀ࢧఈ͗अஇͲ͘ΖΓ͑͵Հ

͹ࣰ࣪ݩΝͮࡠͱͪͮߨ͹ͬɾࢊࣁӣ༽Ͷͯ͏ͱ͹γʖϗ΢Ν͑ߨɿDimmock et al.(2016)
͹घ๑Ν͍ΖఖౕಁऽͤΖܙͳ͵ͮͱ͏Ζ΍͹͹ɾҐԾ͹఼͗୉͚͘ҡ͵Ζɿ࠹΍ཻқͪ͢
఼ͺಙ໌੓Νฯͯ͞ͳͲ͍Ζɿऀௗ͹ڒՆΝಚͱϚϧϱνϨʖͶࢂՅͲ͘ΖਕͶࢂՅ͢ͱ
΍Δ͑͞ͳ͗Ͳͪ͘ɿۂແ಼ؔ࣎ͶҲճ৖Ͷଡ͚͹ਕ਼ΝॄΌΖ͞ͳ͗Ͳ͘ΖɿΉͪۂແͳ
͢ͱखΕૌ΋ͪΌਇݍͶखΕૌΞͲ΍Δ͓Ζɿ੔ਕΝଲেͳ͢ͱޮูͤΖϓΡʖϩχࣰݩ
Ͷ͕͏ͱͺɾඅंݩ͹ࣰݩ஦ʀ͕Γ;ࣰޛݩ͹αϱφϫʖϩͶ͖͵Ε͹ࠖೋ͗ਫ਼ͣͪ͗ݩܨ
͍ΖͪΌɾ৏ى͹ড়݇͗ۅΌͱ๮Ή͚͢ްིదͲ͍Ζɿ͢ ͖͢͵͗Δɾऀ ࢴखగༀͳ͢ͱ֐
͗υʖνΝघͶ೘ΗΖ͞ͳͺɾऀҽͲඅंݩͳ͵ͮͪਕ͗ਜ਼௜Ͷܙࢊࣁ੔Ώ଒੓Ͷͯ͏ͱ
յ౶ͤΖ͞ͳͶͺ᪵᪱͗ਫ਼ͣΏͤ͏ɿऀ ҽ͗୯͵͹͖ಝఈ͢Ͷ͚͏Γ͑ͶɾචགྷҐ৏Ͷ৆ࡋ
͵υʖνΝॄΌ͵͏Γ͑Ͷཻқ͢ͱ͏ΖɿΉͪյ౶Νڍ൳͚ͪ͢͵ͮͪΕɾ෈չͶͣ״Ζ͞
ͳ಼͗༲Ͷɾ͠ ΔͶɾ࣯ ໲͗ଡ͙ͤͱ౏஦Ͳ౦͝ड़͚ͪ͢͵Δ͵͏Γ͑Ͷઅͪ͢ܯɿࣰ घݩ
ॳͶ͕͏ͱཻқ఼ͪ͢ͺҐԾ͹௪ΕͲ͍Ζɿ
ᶅ ಙ໌੓͗ฯͪΗΖΓ͑Ͷɾඅౌंݩ࿧ͺऀҽ൬ߺͲ͏ߨɾड़ੰΝ؇ཀྵͤΖ͗ɾ౲ೖɾ౨

ߺ൬ंݩΚͦͪඅ߻ຌऀͳࡗຌऀͳ୉ښ 804 ൬͖Δ 900 ൬ΉͲ͹͚ͣΝࡠΕɾ1 ທӀ͏
ͱ΍Δ͑ɿյ౶ͺͤ΄ͱඅंݩ൬ߺ͹ΊͲ͏ߨɾ໌ࢱΏऀҽ൬ߺΝॽ͚৖ॶͺ͵͏Γ͑
ͶͤΖɿऀҽ൬ߺͳඅंݩ൬͗ߺɾࣰ͖ंݩΔͺল߻Ͳ͘͵͏Γ͑Ͷɾͨ͹൬ߺΝࣰݩ
ं͕Γ;ଠਕͶઊଲͶͦݡ͵͏Γ͑Ͷ͢ͱ΍Δ͑ɿ8

ᶆ ͱ͏ΖՊଔ͗Ձਕͮ࣍ඇͶͯ͏ͱ੻೜Ν׈Ν཈ү͢ͱ͏Ζ͖൳͖ɾ཈үʀΉͪͺਫ਼ڛࢢ
͏Ζ͖ͺɾි཈ਕ਼ͳ͢ͱͪͥ͸Ζ΍͹͹ɾ݃࠙͢ͱ͏Ζ͖ʹ͖͑Ͷͯ͏ͱͺ࣯໲ࣞܙ
ͳ͢͵͏ɿྭ͓ͻາ࠙ʀ݃࠙ʀ཯࠙ʀڛࢢ͹཈үਕ਼͵ʹΝͪͥ͸ΖͳɾͨΗΔ͹଒੓
ͳ೧ྺ͖Δ୯͗յ౶ͪ͢͹͖ಝఈͲ͘ͱ͢Ή͑Ն೵੓Νඅ͗ंݩ༩૟ͤΖ͖ΔͲ͍Ζɿ

ᶇ ָྼͺɾۜ༧ϨτϧεʖΝ଎ఈͤΖҲͯ͹ࢨඬͳ͵Ε͑Ζ͗ɾࠕյͺݺਕ͹ಝఈͶͯ͵
͗ΕΏͤ͏ͪΌഋঈ͢ͱ͏Ζɿ

ᶈ ੓พͶͯ͏ͱͺɾݺਕ͗೟ࣟ͢ͱ͏Ζ੓พͲͺ͵͚ɾऀҽͳ͢ͱࣟพ͠Ηͱ͏Ζ੓พΝ
յ౶͢ͱ΍Δ͑

                                                     
7 Dimmock et al. (2016) Ͷ͕͏ͱɾࣙ෾͹ۂة΃͹הͬ࣍΃͹౦ࣁͺɾ͍͏Ή͏͠յඈౕ͗߶͏Ά͑͗ଡ

͚͵Ζ͞ͳ͗൅͠ݡΗͱ͏Ζɿ
8 ͞͹घॳͶΓΕࣰݩͶ҈ৼ͢ͱࢂՅ͢ͱ΍Δ͓ͪ΍͹͹ɾ୯͹յ౶͖ࣟพͲ͘͵͖ͮͪͪΌɾःླۜ͹
ण͜ో͢Ͷ͕͏ͱɾඅंݩ൬ߺΝ๪Ηͪਕ͗ଚۦ͢ࡑ࿓ͪ͢ɿ
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ᶉ ॶಚͨ͹΍͹Νͪͥ͸Ζ͞ͳͲɾݺਕ͹ಝఈͶͯ͵͗Ζ͞ͳͳɾ੠ਈద͵ηφϪη͗ਫ਼
ͣɾյ౶͢͵͏͞ͳ͗༩૟͠ΗΖ͹ͲɾՆॴ෾ॶಚΝͪͥ͸ͱ͏ΖɿՆॴ෾ॶಚͶͯ͏
ͱ͹ઈ໎ͺ஺ೣͶͮߨͱ͏Ζɿ

ᶊ ༼ଶްغ͹୉͘͠Ώॶಚ͹୉͘͠ͶғଚͤΖ͞ͳ͗ࢊࣁ੔ɾಝͶϨηέյඈౕͺܙࢊࣁ
ཀྵ࿨͖Δ༩૟͠ΗΖɿࢊࣁ͹୉͍͗͘͠͏Ή͏͠յඈౕͶӪͤڻΖ͖Ͷͯ͏ͱͺɾ
Baillon and Placido (2019) ͶΓΕɾཀྵ࿨దͶͺ͗ࢊࣁ୉͚͘͵Ζͳ͍͏Ή͏͠յඈౕ
ͶӪͤڻΖՆ೵੓͍͗Ζ͞ͳ͗ࣖ͠Ηͱ͏Ζɿ͢ ͪ͗ͮͱࢊࣁ͹୉͘͠ΝஎΖ͞ͳͺຌ
೼Ѵ͢ͱ͏߻ӣ༽ΝͤΖཱི৖Ͷ͵͏৖ࢊࣁ஗͢ͱ͏Ζɿ͖͢͢͵͗Δɾ߻͹໪దͶڂݜ
͵͏Ն೵੓΍͍ΖͪΌɾ೼Ѵ͢Ώͤ͏ࢊࣁ͹ΊΝͪͥ͸ͱ͏Ζɿͨ ͹յ౶͹੖߻੓͖Δɾ
༙ް͵υʖνͳ༙ްͲ͵͏υʖνΝ൓இͤΖɿ

̓ʷ̑ɿ੔ਕඅंݩ͹଒੓͕Γ;ฯ༙ࢊࣁ
̓ʷ̑ʷ̏ɿخຌ଒੓
ܯ߻   84 ໌͹خຌ଒੓Ͷͯ͏ͱͺҐԾ͹௪ΕͲ͍Ζɿ

A. ੓พ
ਕࣆʀ૱ແ෨໵͹ࢂՅ͗कͲ͍ͮͪͪΌɾঃ੓͗ 39.5ˍΝઐΌΖ

B. ೧ྺ
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C. ි཈ਕ਼

ි཈ਕ਼Ͷͺࣙ෾Ν؜Ή͵͏ͪΌɾි཈͹චགྷ͗͵͏ਕ͗ 54.7ˍΝઐΌͪɿ͵͕ɾ
͞͹ਕ਼ͺࢤࣞה৖ͶଲͤΖࢂՅͶͺϜ΢ψη͹ӪڻΝ΍ͪΔͤͳ͓͗ͪߡɾ༙қͲ
ͺ͵͖ͮͪɿ

Dɿۜ༧Ϩτϧεʖ
ۜ༧ு͗఑͢ڛͱ͏ΖસࠅͶଲͤΖh ۜ༧ϨτϧεʖͶͯ͏ͱ͹Πϱίʖφ௒ࠬʱ͖

ΔɾগཔͶͯ͏ͱ͹ඍ͓͵ʹ͹࣯໲Νঈ͏ͱɾેخద͵எࣟ͹ਜ਼ޣ໲ୌͶͪͮݸ 17໲
Ͷͯ͏ͱ͹ਜ਼౶਼͹෾ාΝࣖͤɿ2022 ೧͹௒ࠬ݃ՎͶ͕͏ͱೖຌસର͹ঃ੓͹ਜ਼౶ི
ͺ 40ˍͲ͍Εɾ஋੓ͺ 54ˍͳ͵ͮͱ͕Εɾঃ੓͹ۜ༧Ϩτϧεʖ͹ฑۋͺఁ͏ɿࠕյ
͹අंݩͲͺɾ஋੓͹յ౶ིͶ͕͏ͱ͹Ί 71ˍ͖Δ 80ˍΉͲ͹ਜ਼մི͗ 13 ਕͳ࠹΍
ଡ͖ͮͪҲ๏Ͳ 30ˍ͖Δ 40ˍ͹ਜ਼մི͹஋੓͗ঃ੓ΓΕଡ͚ 8ਕଚͤࡑΖͪΌɾસର
ͲͺΏΏঃ੓͹Ϩτϧεʖ͗ఁ͏͞ͳ͗Κ͖Ζɿঃ੓͹Ҳ෨ͺඉਜ਼ऀوҽͲ͍Εɾ͞ ͹
Յͪ͢ঃ੓͗ۜ༧எࣟͶͯ͏ͱ୉ָࢂͶݩͲͺָྼΝͪͥ͸ͱ͏͵͏͗ɾ͞͹ࣰڂݜ
Ͳָ΁ؽճ͗͵͖ͮͪՆ೵੓Ν͓ߡΖ͞ͳ͗Ͳ͘Ζɿ
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̓ʷ̑ʷ̐ɿࢊࣁӣ༽
A-1.ఈغ੓༮ۜ

35ˍఖౕ͹յ౶ं͗ఈغ੓༮ۜΝસ͚͢ͱ͕Δͥɾླྀ ಊ੓Ν֮ฯͤΖ͞ͳΝ॑ࢻ
͢ͱ͏Ζɿۜཤ͗ۅΌͱఁ͏͞ͳ΍Ӫ͢ڻͱ͏ΖՆ೵੓͍͗Ζɿ

Aʷ2ɿۜݳʤླྀಊ੓ʥ
࠹ΝΊΖͳɾ100ຬԃఖౕͶܯ߻Όͪླྀಊ੓͹؜Ͷ௪৙ஹ͕ۜΓ;෕௪༮ۜΝۜݳ

ළ஍͗ଚͤࡑΖ͞ͳ͗Κ͖Ζɿ͞͹ֻۜͺյ౶ं͗ 30 Δ͖ࡂ 34 ΍ଡ͖ͮͪ͞࠹Ͷࡂ
ͳ΍ҲҾͲ͍Ζͳ͓ߡΔΗΖɿ೧ྺ͗৏͗Ζͳಋ࣎Ͷɾ༮ۜʀླྀಊ੓ͳ΍Ͷଁ͓ͱ͏
Ζɿ

B. Նॴ෾ॶಚ
Նॴ෾ॶಚͳ͢ͱɾڇ༫ॶಚ͖Δɾຘ݆ࢩ෹Κ͵͜Ηͻ͵Δ͵͏Պ௠Ώϫʖϱ͹ࢩ෹

͏ɾි ཈Ͷ͖͖Ζඇ༽ɾ৙Ͷචགྷ͵බӅʀ༂͹ඇ༽ɾޭ ೦ඇʀηϜʖφϓΧϱେۜΏ wifi
େۜ͵ʹΝঈ͏ͪॶಚΝͪͥ͸ͱ͏Ζɿ
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ʤන 3ʥ87ਕ͹յ౶͹ેخద͵υʖνɿ࠹ঘ஍ɾ஦ԟ஍ʤMedianʥɾฑۋ஍ʤMeanʥɾ࠹୉஍ɾໃ
յ౶ंʤฯ༙ 0ʥ͹ਕ਼ɿ
ʤ஭̏ʥࢊࣁʤۜݳʀఈغ༮ۜʀ౦ࣁ৶୙ʀ֐ա༮ۜʀ࢔ࣞה߶ʥ͵ʹ͹ୱҒͺຬԃɿ̝̯͹ݩܨΝ๜͸ͪ
͗ɾસҽɾࡑݳ͹ฯ༙ͺ 0Ͳ͍ΖɿʤգڊͶฯ༙͢ͱ͏ͪਕͺ͏Ζʥ

ʤ஭̐ʥ͍ ͏Ή͏͠յඈౕͺɾസ B͹ི֮౵ՃͶخͰ͚БΝࡠ༽͢ͱ͏ΖɿઊଲదϨηέյඈౕ͹਼࣊ͺɾ

ް༽਼ؖͶɾu(𝒙𝒙) = 𝒙𝒙𝒂𝒂 Νࡀ༽͢ͱ͏ΖͪΌ୉͘͏਼࣊ͶΊ͓Ζ͞ͳͶ஭қ͠Ηͪ͏ɿ
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̓ʷ̒ɿࣰৄ෾ੵ
  ୊ҲͶɾࢤࣞה৖΃͹ࢂՅ͗ɾՁͶΓͮͱઈ໎͠ΗΖ͹͖Ν௒΄Ζɿ͞ ͞Ͳͺॊۂҽͬ࣍
৖΃͹ࢤࣞהΝฯ༙͢ͱ͏Ζ͞ͳΝ΍ͮͱה͹ۂةฯ༙Ͳͺ͵͚ɾΆ͖͹ה੏ౕͶΓΖה
͗߶࢔Յͳͪ͢ɿฯ༙ࢂ 0 Ґ৏Ͳ͍Ζ৖߻Ν̏ͳ͢ɾͨ͑Ͳ͵͏৖߻Ν 0 ͳͤΖɿඅઈ໎
ร਼͗ਜ਼و෾ාΝ͢ͱ͏͵͏ͪΌɾࣰৄϠυϩͳ͢ͱͺɾϫζρφϠυϩΝ༽͏Ζɿ  
  ઈ໎ร਼ͶͺɾϨηέյඈౕ͕Γ;͍͏Ή͏͠յඈౕΝࡀ༽͢ͱ͏Ζɿ͍ ͏Ή͏͠յඈౕ
Ͷͺɾസ̛ʤ੼ɾ੪ɾԭʥ͹БΝ༽͏ͱ͏ΖɿБ͗୉͘͏Άʹ͍͏Ή͏͠յඈౕ͗୉͘͏ɿ
౦ࣞהͱ͏ΖɿΉͪɾ͢༼ࡀਕ଒੓ͳ͢ͱͺ೧ྺɾ੓พɾි཈ਕ਼ɾۜ༧ϨτϧεʖΝݺ

ݳͶͯ͏ͱͺɾࢊࣁՆ೵͖ʹ͖͑Ͷ͖͖ΚΖՆॴ෾ॶಚɾฯ༙͗ࣁ ʤۜ෕௪༮ஹۜΝ؜΋ʥɾ
ఈغ੓༮ۜΝࡀ༽ͪ͢ɿ౦ࣁ৶୙ʤ݌࠶ʀͤࣞה΄ͱʥ͕Γ;֐ա༮ۜͶͯ͏ͱͺɾܿଝ஍
͗ଡ͙ͤΖͪΌɾࡀ༽͢͵͖ͮͪɿ
ϫζρφϠυϩ͹݃ՎͳΨρθർͺන̒͹௪ΕͲ͍Ζɿ

ʤන 4ʥࢤࣞה৖΃͹ࢂՅ͹ϫζρφϠυϩͶΓΖ෾ੵ

ʤ஭ʥ*ͺ 10ਭ६ɾ**ͺ 5ˍਭ६Ͳ༙қ

͍͏Ή͏͠յඈౕͺঘ͠͏Άʹࢤࣞה৖΃͹ࢂՅΝ͢͵͏͞ͳ͗༩଎͠ΗΖͪΌɾෘߺ
ড়݇Νຮͪ͢ 5ˍਭ६Ͳ༙қͲ͍Ζɿͪͫ͢ɾͨ͹਼͖ܐΔͪ͢ࢋܯ odds ർͺɾ0.000429
ͳঘ͠͏͞ͳ͗Κ͖Ζɿ͢ ͪ͗ͮͱɾ͍ ͏Ή͏͠յඈౕͺࢤࣞה৖΃͹Ӫ༙͗ڻқͶ೟ΌΔ
ΗΖ΍͹͹ɾͨ ͹Ӫڻͺঘ͠͏ɿݸఈదͲͺ͍Ζ͍͗͏Ή͏͠յඈౕ͗ࢤࣞה৖΃͹ࢂՅΝ
ԗ͜͡ͱ͏Ζ͞ͳͶͯ͏ͱͺ Dimmock et al. (2016)͹݃ՎͳҲ஗͢ͱ͏Ζɿ೧ྺ͹ odds ർ
΍ 0.�99ͳ݀͢ͱ͖̏Δ୉͚͘စ཯͢ͱ͏ΖΚ͜Ͳͺ͵͏ͪΌɾࢤࣞה৖͹ࢂՅིͶଲ͢
ͱͨΗΆʹ୉͘͵Ӫ͍͗ڻΖͳͺ͏͓͵͏ɿϨηέ͹സ H ΃͹ࣰ֮੓౵Ճ͖ΔɾPower ܗ
ް༽਼ؖΝՀఈ͢ͱਬఈͪ͢ CRRA ͺ༙қͲͺ͵͚ɾࢤࣞה৖΃͹ࢂՅͺϨηέમ޹Ͷ
Γͮͱઈ໎͠ΗΖΚ͜Ͳͺ͵͏͞ͳ͗Κ͖Ζɿ
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ঃ੓ɾۜ༧Ϩτϧεʖͳ͏ͮͪ଒੓ͺɾ͞͞Ͳͺ༙қͲͺ͵͏ɿ೧ྺ͗ 5ˍਭ६Ͳ༙қͲ
͍Εɾ೧ྺͳۜ༧Ϩτϧεʖ͹૮ؖɾଡ॑ڠત੓͗ٛΚΗͪ͗ɾ0.047Ͳ͍Ε߶͚͵͏ɿ೧
ྺͺՆॴ෾ॶಚͳ͹૮ؖͺ 0.088Ͳ͍ΕɾϨτϧεʖΓΕ΍߶͏૮ؖͫ͗ɾଡ॑ڠત੓Νਫ਼
ͣΖΆʹ͹୉͘͠Ͳͺ͵͏ɿ೧ྺ༙͗қͶ͵ͮͪཀྵ༟ͳ͢ͱͺɾ೧ྺͶͺ؜͗ݩܨΉΗΖɿ
ճऀࣞהͪͮߨΝݩࣰ ηϘʖηͶ͕͏ͱͺɾॊۂҽהͬ࣍͹ജഛΝ௪ͣͱࣞהജഛ͹ݩܨ
Ν੷΋͞ͳ͗Ͳ͘ΖͪΌɾ೧ྺΝ॑͸ͪऀҽͲΓΕଡ͚ࢤࣞה৖΃͹ࢂՅ͗Ն೵Ͷ͵ͮͪ
Ն೵੓ͺ͍ΖͫΘ͑ɿהͬ࣍੏ౕΝཤ༽ͪࣞ͢ה͹࢔߶ɾ͕ Γ;ۜݳ͹͏ͥΗ΍༙қͲͺ͵
͚ɾฯ༙ࢊࣁ͹୉͘͠ͺࢤࣞה৖΃͹ࢂՅͶӪڻΝ༫͓ͱ͏͵͖ͮͪɿ

̔ɿ݃࿨

ըʓͺɾ2018 ೧͖Δࣰ͢ࢬͱ͏Ζ͍͏Ή͏͠յඈౕΝ଎ఈͤΖࣰݩΝͪͮߨɿ2ͯ͹ࣰ
ͱ͏Ζɿ͢ݡΝ༫͓ͱɾҐԾ͹͞ͳΝ൅߻๏๑ͳɾ̑ͯ͹͍͏Ή͏͵ི֮Ն೵੓ॄݩ
୊̏ͶɾϨηέյඈͳᐈຖ͠յඈ͹ؔͶͺΚ͖ͥ͵૮͖ؖؖ͢ܐ͵͏͞ͳɾΉͪಝͶٮ

؏దͲಃ໎͵घ๑Ͳਫ਼੔͠ΗΖ෵ࡸ͵ི֮Νཤ༽͢ͱ૤ࡠՆ೵੓Νഋঈͪ͢৖߻ͶͺɾϨ
ηέյඈ͹ఖౕͲͺᐈຖ͠յඈ͗ΆͳΞʹઈ໎͠Η͵͏ɿ͞Ηͺ KMM ཀྵ࿨͹خ൭Ν࣍ࢩ
ͤΖɿ
୊̐Ͷɾᐈຖ͠յඈΝઈ໎ͤΖ 𝜀𝜀ʷ𝑐𝑐𝑓𝑓𝑚𝑚𝑐𝑐𝑓𝑓𝑚𝑚𝑐𝑐𝑐𝑐𝑚𝑚𝑓𝑓𝑚𝑚𝑚𝑚𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚 ͺɼ𝛼𝛼ʷ𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑓𝑓𝑚𝑚 ΓΕ΍ͨ͹

༩଎ྙͶ͕͏ͱ༑͍͗Ζɽͨ ͹ݸΕͲɾ͍ ͏Ή͏͠յඈ͹ఖౕͺɼ֮ ིՆ೵੓ॄ߻͹شՁָ
దಝ੓Ͷଲ͢ͱ״ԢదͲ͍Ζɿͪ ஸͲ͍ΖɿݨͲΓΕݩࣰ͏͵Ն೵੓͗ࡠԢౕͺɾ૤״ͫ͢
୊̑Ͷɾᐈຖ͠յඈ͹ౕ͏߻ͺɼΦϩηώʖήϚρέη͗૤ࡠ෈Ն೵͵๏๑Ͳࡠ੔͠Η

Ζ DICE φϨʖφϟϱφ͹Ά͑͗, TNφϨʖφϟϱφΓΕ΍ঘ͚͠͵Ζɿ͞Ηͺɾఽ౹ద
͵͍͏Ή͏͠յඈΝࡠ੔ͤΖՁ΍ݶΚ͵͏ࣰݩͲͺ͍͏Ή͏͠յඈౕͶࣰंݩ෈৶͹ώ΢
Πη͗೘ͮͱ͏Ζ͞ͳΝࣖͤࠨΖɿ
ຌڂݜͺɾܯ଎͠Η͍ͪ͏Ή͏͠յඈౕ͗ࢤ৖Ͷ͕͜Ζࢤࣞה৖΃͹ʤ෈ʥࢂՅΝઈ໎͢

ͱ͏Ζ͖Ν௒΄ΖͪΌͶɾ84 ਕ͹੔ਕΝଲেͶ DICE ӣ༽Ͷͯ͏ࢊࣁޛɾͨ͹͏ߨΝݩࣰ
ͱ͹γʖϗ΢Νͪͮߨɿͨ ͹݃ՎɾϨηέյඈౕͺɾࢤࣞה৖΃͹ࢂՅͶӪ͢ڻ͵͏Ҳ๏Ͳ
͍͏Ή͏͠յඈౕͺ༙қͶࢤࣞה৖͹ࢂՅʀ෈ࢂՅͶӪڻΝ͢ͱ͏Ζ͞ͳ͗Κ͖ͮͪɿ਼ܐ
͖Δͪ͢ࢋܯ odds ർͺɾ0.004289 ͳঘ͠͏ɿͪ͗ͮ͢ͱɾ͍͏Ή͏͠յඈౕ͗߶ΉΖͳɾ
ͺඉ৙ͶঘڻՅ͗ଁ͓Ζͳ͏͑͞ͳͺ༙қͶ೟ΌΔΗΖɿͪͫͨ͢͹Ӫࢂ৖΃͹෈ࢤࣞה
͠͏ɿ೧ྺ΍༙қͲ͍Εɾͨ͹Ψρθർͺ 0.799ͳ߶͚ͺ͵͏͗ɾࢤࣞה৖͹ࢂՅིͶଲͤ
ΖӪڻΝ 10 ೧ୱҒͲ͓ߡΖͳɾҲఈఖౕ͹Ӫ͍͗ڻΖͳ͏͓Ζɿঃ੓ɾۜ༧Ϩτϧεʖͳ
͏ͮͪ଒੓ͺ༩૟Ͷൕ͢ͱ༙қͲͺ͵͖ͮͪɿ ͞͹݃Վͺɾॊۂҽהͬ࣍੏ౕ͍͗Ζۂة
͹ऀҽͶ͕͜Ζ݃ՎͶݸΔΗͱ͏ΖͪΌɾॊۂҽהͬ࣍੏ౕ͗͵͏ۂةͲ͢ৄݗͱ΍݊ئ
͵݃Վ͗ಚΔΗΖ͖͗ޛࠕ͹՟ୌͳ͵Ζɿ
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ःླ
ຌڂݜͺɾޮ ӻࡔ஄๑ਕ Α͑ͬΒࡔ஄͖ΔಚΔΗͪঁ੔ۜͶΓΕͪͮߨ΍͹Ͳ͍Ζɿ஦

ؔๅࠄͶ͕͏ͱ৻ࠬҽ͹઎ਫ਼๏͖ΔঁݶΝ͏ͪͫ͏ͱ͏Ζɿঁ੔ۜ͹Ҳ෨Νैͱͱ
Economic Science Association 2023 European meeting Ͷ͕͏ͱๅͤࠄΖ͞ͳ͗Ͳͪ͘ɿ͞
͹৖ΝईΕͱླޜਅ͢৏͝Ζɿ
ཀྵ࿨෨෾ʀࣰݩ͹અఈ෨෾Ͷͯ͏ͱͺɾήϧηβʖ୉ָ ಋ࿨ชͳ͵Ζɿڠͳ͹ࢱࢦيྜྷ

͵͕ؔҩ͏͍͗Ηͻͤ΄ͱࢴͶͤؾΖɿ
॑གྷ͵෨෾ΝઐΌΖ DICE ރ՟ఖ͹࢞ጱٝग़୉ָ୉ָӅദܜ੔ͺɾࡠ͹ϕϫήϧϞݩࣰ

௫݊ղࢱͶғབ͢ͱ͏Ζɿ͞͹৖ΝईΕͱ͕ླਅ͢৏͝Ζ. 
ճऀࣞה ηϘʖηͶ͕͜ΖࣰݩΝڒՆ͢ͱ͚ͫͮͪ͠େනखగༀऀௗ ࠦʓ໨༅ߔ ࢱ

͕Γ;౨ښຌ෨ͶͱࣰߨʀඅॄंݩΌΝघഓ͢ͱ͚ͫͮͪ͠ खగༀ৙ແࣧߨༀҽ নඎ৶
ࢱ߀ ୉ࡗຌ෨ͶͱࣰݩʀඅॄंݩΌΝघഓ͢ͱ͚ͫͮͪ͠ खగༀ৙ແࣧߨༀҽ ਁీদҲ
ࢱ ͕Γ;౲ೖ͹ࣰߨʀःླۜ͹ࢩ෹͏͵ʹΝસ໚దͶγϛʖφ͢ͱ͚ͫͮͪ͠஦ీ࿪ࢱسɾ
͠ΔͶࢂՅ͢ͱ͏ͪͫ͏ͪඅंݩ͹๏Ͷ͞͹৖ΝईΕͱ͕ླਅ͢৏͝Ζɿ
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要  約

世界銀行の推定によれば、先進国では 94%の成人が銀行口座を保有しているが、途上国で

は金融機関への距離が遠いなどの理由で 63%の成人しか銀行口座を保有していない。これ

らの口座なしの人々は、貯蓄手段として、家畜の購入、タンス預金、教会等への預けいれを

通して貯蓄をしている。その結果、不作、災害、失業などの経済的な負のショックを経験した

場合、その負のショックの影響を緩和する手段が十分でない。またビジネスや将来の子供へ

の教育のために貯蓄を行う場合にも困難がある。一方近年、携帯電話を使った技術的イノベ

ーションによりその状況が劇的に変化しつつある。それが、携帯電話を使った金融サービス、

いわゆる「モバイルマネー」である。例えば、ケニアでは、伝統的な銀行口座の成人保有率は、

55%であるが、モバイルマネーの成人使用率は 77%である。タンザニアでは 2008 年にモバイ

ルマネーが認可され、2017 年にはその個人使用率が 55%になったのに対して、伝統的な銀

行口座保有率はほぼ 21%で一定である。今回の研究対象国であるジンバブエでは、世界銀

行によるサーベイによれば、銀行口座保有率は、17％であるのに対して、モバイルマネーの

使用率は 32％である。また、将来的なモバイルマネーの可能性は大きい。携帯電話の世界

団体 GSMA は、９６か国に 310 の携帯電話送金サービス会社があり、毎日 20 億ドルが送金

されていると報告している。また現在、amazon や space-X 社によって、スターリンク等の大規

模な衛星コンステレーションが準備されている。現在世界では 18億人の口座なしの人々がい

る。人工衛星コンステレーションで地球のあらゆる場所でインターネット接続が可能になると、

これら 18 億の人々のモバイルマネーへのアクセスが可能になる。またそれは、金融機関にと

って大きなビジネスチャンスとなる。

経済学でのこれまでの先行研究は、モバイルマネーの拡大は、送金の受け入れを容易にし、

その結果、世帯が負のショックを経験したときに消費の平準化が可能になるという観点から分

析を行ってきた。(Jack and Suri(2014),  Munyegera and Matsumoto (2016) ,Riley(2018)).  

今回の研究では、先行研究と異なり、サブサハラアフリカのジンバブエを対象に、モバイル

マネーの拡大が、貯蓄のポートフォリオと借り入れの容易さを変化させるという仮説を実証し

た。
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ジンバブエは、サブサハラアフリカの 1 国であるが、近年モバイルマネーの使用が急拡大し

ている。下の表は、伝統的な銀行でのＭ3 の量とモバイルマネーでやり取りされている送金額

を示している。２０１１年にモバイルマネーが導入されて以来、２０１５年において、すでにモバ

イルマネーの量が伝統的な銀行でのＭ３の量にほぼ近づいていることがわかる。

  

この研究で注意しなければならないのは、モバイルマネーの使用自体が、経済的な内生変

数であるということである。言い換えれば、貯蓄や借り入れをしたい人が、モバイルマネーを使

用する可能性があるため、逆の因果関係が存在する可能性があるということである。その場合、

単純な最小二乗法では、因果関係の意味で、モバイルマネーの使用が、貯蓄にどのように影

響を与えるかをみることはできない。今回の研究では、この内生性の問題を解決するため、携

帯電話会社のモバイルネットワークマップを用い研究を行った。具体的には、各世帯の GPS

情報と携帯電話会社のモバイルネットワーク地図を用い、各世帯がどの程度モバイルネットワ

ークの内側あるいは外側にいるかを定量化した。そのうえで、そのモバイルネットワークの境

界からの距離を用いて内生性をコントロールした。以下の地図は、ジンバブエにおけるある地

区における各世帯の位置とモバイルネットワーク地図を示している。赤い点が、世帯が存在し

ている場所であり、背景が LANDSAT の衛星画像である。紫色で示されている場所がモバイ

ルネットワークが行き届いているエリアである。右下に示されている直線は白と黒の両方で
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5kmである。下の地図からわかるように隣接している世帯でモバルネットワークによってカバー

されているエリアとそうでないエリアがある。また統計的にはモバイルネットワークに入っている

世帯ではモバイルマネーを使う確率が近い。つまり似たような状況の世帯において、モバル

ネットワークエリアに入っている世帯はモバイルマネーを使う確率が高く、エリアに入っていな

い世帯はモバイルマネーを使う確率が低い。この情報を使って内生性をコントロールする。

そのことを示したのが次の表である。この表の横軸は、他の影響をコントロールしたうえでのネ

ットワークに入っているダミー変数を縦軸はモバイルネットワークを使う確率を示している。こ

のグラフは、ネットワークに入る確率が上がれば、モバイルマネーを使う確率が上がることを示

している。この情報を使って、内生性をコントロールしたうえで、モバイルマネーの使用が、貯

蓄、借入、送金受け取りにどのような影響を与えるかを分析した。
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研究結果は、次のようなものが得られた。

ࢆ⋠☜ࡢ㈓⵳ࡣ⏝฼ࡢ࣮ࢿ࣐ࣝ࢖ࣂࣔ ࢆ⋠☜ࡢ೉ධࠊࢺࣥࢭ࣮ࣃ14 ࢖࣏ࢺࣥࢭ࣮ࣃ12

ࢆ⋠☜ྲྀཷࡢ㏦㔠ࡣ⏝฼ࡢ࣮ࢿ࣐ࣝ࢖ࣂࣔࠊࡓࡲࠋࡓࡗ࠿ศࡀ࡜ࡇࡿࡏࡉቑຍࢺࣥ 45 ࣃ

࡟ྲྀཷࡢ㏦㔠ࡸ೉ධࡀࢡࢵࣙࢩࡢ㈇ࠊ᪉୍ࠋࡓࡋุ᫂ࡶ࡜ࡇࡿࡏࡉቑຍࢺࣥ࢖࣏ࢺࣥࢭ࣮

୚ࡿ࠼ᙳ㡪ࡢ࣮ࢿ࣐ࣝ࢖ࣂࣔࠊࡣ฼⏝࡟౫Ꮡࡶ࡜ࡇ࠸࡞ࡋศ࣐ࣝ࢖ࣂࣔࠊࡣࢀࡇࠋࡓࡗ࠿

ࡇࡿࡏࡉቑຍࢆᛶ⬟ྍࡢ೉ධࠊ⋠☜ࡢ㏦㔠ࡸ㈓⵳ࠊࡃ࡞㛵ಀ࡟ࢡࢵࣙࢩࡢ㈇ࡀ⏝฼ࡢ࣮ࢿ

ቑࢆ㈓⵳ࡢ࡛ࢺࣥ࢘࢝࢔࣮ࢿ࣐ࣝ࢖ࣂࣔࡣ⏝฼ࡢ࣮ࢿ࣐ࣝ࢖ࣂࣔࠊ࡟ᚋ᭱ࠋࡿࡍព࿡ࢆ࡜

ຍࠊࡀࡿࡏࡉ㖟⾜ཱྀᗙ࡛ࡢ㈓⵳ࡣቑຍࡶ࡜ࡇ࠸࡞ࡏࡉศࢺࢵࢿࣝ࢖ࣂࣔࠊࡾࡲࡘࠋࡓࡗ࠿

ᯝ㈓⵳⤖ࡢࡑࠊࡾ࡞ࡃࡍࡸࡋࢫࢭࢡ࢔ࡾࡼ࡟࣮ࢿ࣐ࣝ࢖ࣂࣔࡀୡᖏࡣ฼⏝ྍ⬟ᛶࡢࢡ࣮࣡

ࠋࡿࡍព࿡ࢆ࡜ࡇࡿࡍቑຍࡀྲྀཷࡢ㏦㔠ࠊ೉ධࡸ

  ௨ୖࡢ⤖ᯝࡣ࣮ࢿ࣐ࣝ࢖ࣂࣔࠊࡣ㈇ࡢࢡࢵࣙࢩࡢ⦆࿴⿦⨨ࠊࡶࡾࡼ࡚ࡋ࡜༢⣧࡟㈓⵳ࠊ

೉ධࠊ㏦㔠ᡭẁᣑ኱ࡢᡭẁࡢ࡚ࡋ࡜ᙳ㡪ࡀ኱ࢆ࡜ࡇ࠸ࡁ♧၀ࣔࡣ✲◊ࡢࡇࡓࡲࠋࡿ࠸࡚ࡋ

ᒃࡢୡᖏࠊ࡟࠺ࡼࡿࢀࡉ♧ࡽ࠿ᅗ㸰ࠋࡿ࠸࡚ࡋ၀♧ࡃࡁ኱ࡶ㔜せᛶࡢࢡ࣮࣡ࢺࢵࢿࣝ࢖ࣂ

ఫሙᡤ࡟ࢡ࣮࣡ࢺࢵࢿࡀධࢆ࣮ࢿ࣐ࣝ࢖ࣂࣔࠊࡣ࠿࠺࡝࠿ࡿ࠸࡚ࡗ౑⏝࡟࠿࠺࡝࠿ࡿࡍ኱

ࡗධ࡟ෆࢡ࣮࣡ࢺࢵࢿࣝ࢖ࣂࣔࠊࡀᒃఫᆅࡢୡᖏࠊࡣᅇᖐศᯒ࡛ࡢ௒ᅇࠋࡿ࠶ࡀ㛵ಀ࡟࠸

ࡀ⋠☜ࡿࡍ⏝౑ࢆ࣮ࢿ࣐ࣝ࢖ࣂࣔࠊ࡜ࡿ࠸࡚ 71 㠀ࠊ࠺࠸࡜ࡿࡍ᪼ୖࢺࣥ࢖࣏ࢺࣥࢭ࣮ࣃ

ᖖ࡟㧗࠸ຠᯝࡀほᐹࠋࡓࢀࡉ௒ᚋࠊSpace-X ࡀ⥙ࢺࢵࢿ࣮ࢱࣥ࢖࡞ୡ⏺ⓗࠊࡾࡼ࡟࡝࡞♫
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Abstract

According to estimates by the World Bank, only 63% of adults in developing countries

have a bank account due to reasons such as the distance to financial institutions. Lack-

ing a formal bank account makes it difficult for households to save safely and prepare

for potential future negative shocks. However, recent technological developments have

started to change the financial access of non-bank users due to the development of

mobile money technology. This study examines the effect of the use of mobile money

on saving and borrowing using information on mobile phone network coverage and

2SLS estimation strategy Zimbabwe. I find that the use of mobile money increases the

probability of saving and borrowing by 14 percent and 12 percentage points. I also

find that the use of mobile money increase the probability of receiving remittance by

45 percentage point. On the other hand, the effect of negative shock on borrowing and

receiving remittance does not depend on the use of mobile money. This implies the

use of mobile money increases the opportunity of saving, the probability of receiving

remittance, borrowing money regardless of the negative shocks. Finally, we also found

that the use of mobile money increase in saving in mobile money account but it does

not increase saving in a bank account. In short, the availability of the mobile network

makes households more accessible to mobile money and make them more financially

active and increase saving, borrowing and receiving remittance. In our data, the mo-

bile money is not used to buffer negative shocks, contrary to the claims of the previous

studies such as Jack and Suri (2014) and Riley (2018).
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1 Introduction

According to estimates by the World Bank, 94% of adults in developed countries have

a bank account, while only 63% of adults in developing countries have a bank account

due to reasons such as the distance to financial institutions. Lacking a formal bank

account makes it difficult for households to save safely and prepare for potential future

negative shocks. However, recent technological developments have started to change

the financial access of non-bank users due to the development of mobile money tech-

nology. Mobile money allows the holder of a SIM card of a mobile phone to transfer

money to another holder with a different SIM card.1 In addition, mobile money op-

erators often offer a savings account in which customers can save with a reasonable

interest rate by depositing money with the nearest mobile money agent.2

According to a financial inclusion survey by the World Bank (World Bank, 2019),

only 55, 19, and 17 percent of adults have a bank account in Kenya, Tanzania, and

Zimbabwe, respectively, whereas 58, 32, and 32 percent of adults already have mobile

money accounts.

The mobile money has proliferated at an accelerated pace. In Zimbabwe, mobile

money was officially introduced in 2011, and, by 2015, the amount of money transferred

through mobile money was almost the same as the amount of money circulating in the

traditional banking system. In Tanzania, mobile money was officially introduced in

2008. In 2009, the user rate of mobile money was just 1.1 percent; however, this rose

to 32 percent in 2013 and 55.8 percent in 2017.

Given this high speed market penetration, a natural question is to what degree

mobile money affects the saving and borrowing of households. In developing countries,

the lack of access to a safe method of saving can lead to insufficient saving. Insufficient

saving and insufficient credit access in the face of negative shocks make it difficult for

1A mobile money account is attached to a mobile phone SIM card, not the mobile phone itself. In
developing countries, each individual often owns a SIM card, but shares a mobile phone with others,
especially in rural areas. Hence, even in such cases, it is possible for each individual to hold his or her
own mobile money account as long as he or she owns a SIM card.

2The cost of the equipment needed to become a mobile money agent is much lower than the cost of
setting up a bank branch or ATM. One needs only a personal computer and mobile network access to
become a mobile money agent. In sub-Saharan countries, owners of small grocery shops often become
mobile money agents. This implies that mobile money agents are more available than bank branches
and ATMs.
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a household to buffer negative shocks. Hence, the availability of safe saving methods

through mobile money might make it easier to smooth consumption.

Theoretically, there are several channels through which the use of mobile money

affects saving. First, when a household lacks access to a formal financial institution,

mobile money can allow households to save in a safe and liquid way, thereby preparing

them for negative shocks(new source channel). Second, on the contrary, if a household

already has access to saving methods from a formal financial institution, the use of

mobile money allows it to switch the source of those saving methods to a mobile money

operator (substitution channel). This, however, would not affect the probability and

the amount of saving. Third, having a mobile money account makes it easy for a

household to saving from relatives or friends in the face of negative shocks because of

the low transfer fee, which decrease the need of saving(connection channel). Fourth,

the presence of low-cost money transfers might increase the possibility of households

forming mutual insurance groups (Jack and Suri, 2014) (insurance channel). This

insurance effect is likely to increase the amount of saving as a group. Fifth, a mobile

money user can receive more remittances because of the low cost of transferring money

for altruistic reasons (Agarwal and Horowitz, 2002; Vanwey, 2004). Hence, when a

household can receive more remittances, the need for saving for precautionary reason

falls (remittance precautionary effect). On the other hand, receiving more remittance

can increase household disposable income, which in turn can increase the amount of

saving.

Regarding borrowing behavior, similar arguments hold. The new source effect will

increase borrowing. The substitution effect will not change the total amount of bor-

rowing but the composition of different saving methods will. The insurance effect will

decrease borrowing. The income effect is likely to decrease borrowing. Thus, from

these theoretical points, it is not clear whether the use of mobile money will increase

or decrease saving and borrowing.

Therefore, in this study, first I examine the causal effect of the use of mobile money

on saving by using Finscope Survey 2014 in Zimbabwe. For estimating the causal

effect of mobile money, several considerations are needed. First, using mobile money

is a choice variable. It is possible that a household that is financially distressed might

set up a mobile money account. This would introduce endogeneity bias. Second, an
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important variable, which is not in the list of control variables, that might affect the

schooling decision might be correlated with mobile money usage. This would lead to

omitted variable bias.

To treat those problems, in this study, I apply the 2SLS estimation and use infor-

mation on the G2 mobile phone network coverage as an instrumental variable while

including the observed demographic characteristics and enumeration area dummies as

control variables. In other words, I use the cross-sectional variation of the mobile phone

network coverage near the border of the network in each enumeration area as the key

exogenous variation. In the two-staged stratified sampling, each enumeration area is

constructed to ensure that households within each enumeration area is homogenous. In

Zimbabwe, each enumeration area is constructed to ensure that it includes 150 house-

holds in the national sampling frame based on the census, and those households are

expected to be very similar in terms of household demographic characteristics. This

implies that after I control the enumeration area, restrict the sample to households

who live near the border of the network area, and control observed demographic char-

acteristics, the unobserved household characteristics is not likely to be correlated with

the network dummy and the outcome variable.

In addition, to examine the robustness of my estimates, I conduct several robustness

checks. First, in another specification, I restrict the sample to the households who

live close to the border of the network area (within 10km, 8km, or 6km from the

border), and run 2SLS with control variables including enumeration area dummies and

household characteristics. The idea to use those who live close the border of the mobile

network is that the household who live in those area are relatively more similar and

the bias due to unobserved characteristics seem less likely.

Second, I conduct the coefficient stability test which is proposed by Altonji, Elder

and Taber (2005) and later refined by Oster (2019). The potential criticism to the

identification strategy of my 2SLS estimation is that there might be some unobserved

differences between those who live in the network covered area and those who live in

the uncovered area and those unobserved differences affect the outcome variable even

if I restrict the sample households to those who live within 6km from the border of the

network. The coefficient stability test proposed by Altonji, Elder and Taber (2005) and
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Oster (2019) address this issue directly.3 The coefficient stability test shows that even

if unobservable variables as strongly affect as all observed variables, the estimated

confidence interval of the effect of the use mobile money does not include the zero

treatment effect.

Although my robustness checks show the estimated coefficients are robust, one

might still argue that there is unobserved difference of the household characteristics of

those who live under the mobile network coverage and those without mobile network

coverage even though they live within 6km from the border and that those differences

might affect the outcome. In addition, one might argue that although the use of

mobile money might ease the financial difficulty in sending children to school, the

use of mobile money might not improve the education outcome since the effect on

educational outcome is not strong enough.

The identification strategy in this study raises the question whether the instrumen-

tal variable, the network coverage dummy, causes substantial variation in the use of

mobile money after I include the enumeration area dummies and observed characteris-

tics as control variables. However, even after including enumeration area dummies and

observed demographic characteristics, the instrumental variable, the G2 mobile phone

network coverage dummy, has a very strong predictive power for explaining the mobile

money usage (Kleibergen-Paap rank Wald statistics, which is the robust F-value in

this case, > 600); it shows that the instrumental variables pass the standard test of

the weak instrumental variable.

This study contributes to the existing literature in three ways. First, I estimate

the causal effect of the use of mobile money on saving and borrowing. Although many

studies examine the effect of the use of mobile money on receiving remittance, the

effect on saving and borrowing is quite limited. Second, I use the network coverage

map as the source of exogenous variation. My identification assumption is that once I

control the enumeration fixed effect, the variation of the coverage of the mobile network

is exogenous. Using this information, I construct the network coverage dummy and

3The coefficient stability test proposed by Altonji, Elder and Taber (2005) and Oster (2019) become
very influential in empirical research. For example, Oster (2019), which was published in 2019, has
more than 1000 citations in January 2020 in google scholar. Their technique is now widely used in
papers published major economic journals (Mian and Sufi, 2014; Michalopoulos and Papaioannou,
2016).
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use it as an instrumental variable while controlling enumeration areas and restricting

the sample to the households who live close to the border of the network area. The

households that live very close to the border of the network area in the same enumer-

ation area will be very similar, irrespective of whether they live inside or outside the

network area. This instrumental variable turns out to be a very powerful instrumen-

tal variable, and the estimated coefficients are quite stable with various specifications.

This instrumental variable can be used for conducting different research in future.

Third, I use detailed information of the data on remittance, borrowing, and saving.

This information allows me to examine whether mobile money only increases remittance

or it also increases borrowing and saving.

Regarding the main results, using the coverage by mobile phone network as the

instrumental variable while controlling enumeration areas and other covariates, I find

that a household whose location is covered by the network has a 74 percentage points

higher probability of using mobile money than a household whose location is not cov-

ered by the network. The 2SLS estimates consistently show that using mobile money

increases the probability of receiving remittances, borrowing money, and saving by 45,

12, and 14 percentage points, respectively.

The remainder of this paper is organized as follows. In section 2, I discuss the histor-

ical development of mobile money and the educational system in Zimbabwe. In section

3.1, I explain my data set. In section 3.2, I discuss the empirical strategy. In sections

4.1, I present summary statistics and the results of the ordinary least squares (OLS)

and 2SLS estimations. In Subsection 4.2, I explore a possible mechanism. Section 5

provides a discussion and conclusions.

2 Literature Review

Our study is related to several strands of the literature. Given the rapid increase in

mobile money usage, researchers have started to examine its effect on the economy

(Aker et al., 2016; Muralidharan et al., 2016; Asongu and Asongu, 2018; Asongu, 2018;

Okello Candiya Bongomin et al., 2018; Okello Candiya Bongomin and Munene, 2021;

Blumenstock et al., 2015; Dupas and Robinson, 2013a; Jack and Suri, 2014; Munyegera

and Matsumoto, 2016; Blumenstock et al., 2016; Riley, 2018; Gosavi, 2018; Suri and
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Jack, 2016; Abiona and Koppensteiner, 2020; Riley, 2020).Aker et al. (2016) and Mu-

ralidharan et al. (2016) analyze the role of the secure payment method in Niger and

India, respectively. Asongu and Asongu (2018) examine the effect of mobile money

usage on economic development. Asongu (2018) analyze the determinants of mobile

money penetration in African countries. Okello Candiya Bongomin et al. (2018) and

Okello Candiya Bongomin and Munene (2021) examine the role of the social context

for the adoption of mobile money. Blumenstock et al. (2015) conduct a randomized

experiment to test the effectiveness of using mobile money to pay salaries. Dupas and

Robinson (2013a) analyze the role of mobile money as a secure way to deposit daily

cash in microenterprises in Kenya. Jack and Suri (2014) theoretically show that the de-

velopment of mobile money decreases the transaction cost of risk sharing and increases

the means to absorb a negative income shock on a household through an increase

in remittances. Additionally, the authors empirically demonstrate that, in Kenya, a

household that uses mobile money does not decrease consumption when faced with a

negative income shock. Munyegera and Matsumoto (2016) show that, in Uganda, a

mobile money user receives remittances more frequently and has higher real per capita

consumption than a non-user. Blumenstock et al. (2016) and Riley (2018) analyze

whether mobile money is useful to smooth consumption for households that experience

negative shocks. Gosavi (2018) studies the effect of the usage of mobile money for

firms’ financing. Suri and Jack (2016) analyze the long-run effect of the use of mobile

money and find that 2 percent of Kenyan households have moved out of poverty since

its availability in the country because of increases in saving and financial resilience.

Abiona and Koppensteiner (2020) analyzes the effect of the use of mobile money on

education expenditure in Tanzania. Riley (2020) finds, using field experiments, that

disbursing loans through a mobile money account to female business borrowers has a

more significant effect on profit than disbursing loans in cash. Naito et al. (2021) exam-

ine the effect of the use of mobile money on saving, borrowing and receiving remittance

in Tanzania when a household experience a negative shocks. They found that the use

of mobile money increase the probability of saving and receiving remittance. They also

found that the effect of negative shock on receiving remittance does not depends on

the use of mobile money.

To the best of our knowledge, however, no study focuses solely on the effect of
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mobile money on household saving, saving methods, and borrowing except my own

paper with co-authors.

Second, several studies examine the effect of having a bank account on financial

behavior. Burgess and Pande (2005) find that the state-led bank expansion in rural

India has reduced poverty. Bruhn and Love (2009) analyze the expansion of a Mexican

bank that offered both saving and credit products. They estimate that the new bank

opening led to 7 percent higher income for both men and women. Dupas and Robinson

(2013b) show that providing a safe place to save increases health-related saving by 60

percent in Kenya. Agarwal et al. (2017) analyze the effect of a large financial inclusion

program in India and find that the region exposed to the program now lends more to

borrowers. Dupas et al. (2018) analyze the effect of having a bank account on saving

using field randomization in three countries, Uganda, Malawi, and Chile. They find no

discernible intention-to-treat effects on savings, but a large treatment-on-the-treated

effect due to the low take-up rate.

3 Institutional Background in Zimbabwe

In 2000s, the economy of Zimbabwe experienced some ups and downs. In November

2008, the monthly inflation rate peaked and it reached 500 billion percent (Hanke

and Kwok, 2009). To address this ultra-hyperinflation, the government of Zimbabwe

abandoned its own currency in 2009. Consequently, the inflation rate became normal

and the economy started to grow by more than 10 percent from 2009. The annual

growth rate from 2009 to 2012 was more than 12 percent. However, due to the lack of

foreign currency, the economy went into recession from 2013 and the economic growth

rate became 2.0 percent in 2013. In 2016, the government of Zimbabwe issued an order

on the daily limit of cash withdrawals from formal financial institutions. However, in

2014 and 2015, years in which the survey of Finscope data and Demographics Health

Survey 2015 were conducted, there was no official limit on cash withdrawal, although

the economy was in the recession.

In Zimbabwe, for most of the population, how to transfer money safely and cheaply

is a very important issue. In our sample, in the last 12 months, 36 percent of the

households sent remittance to someone in Zimbabwe, and 1.5 percent of households
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Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

GDP Growth Rate (%) -3.7 -17.7 12 12.6 15.4 14.8 5.5 2.1 1.7 0.6

Inflation Rate (%) 24411.0 89 S n.a. 3.0 3.3 3.9 1.6 -0.2 -2.4 -1.6

Lending Interest Rate (%) 579 1175 n.a. n.a. n.a. 11.6 9.7 8.5 7.1 9.5

Table 1: Economic Condition of Zimbabwe  after Hyperinflation

Source: IMF fanancial statistics with the exception of the 2008-inflation rate.
Notes: The 2008-inflation rate is taken from the study by Hanke and Kwok (2015). They
estimated that the inflation of Zimbabwe in 2008 is 89 sextillion percent; n.a. shows that the data
is not available because of the chaotic situation of the country. All numbers are annual rates.

sent remittance to foreign countries. For receiving remittance, in the last 12 months,

46 percent of the households received remittance from someone in Zimbabwe, and 13

percent of the households received remittance from someone from other countries.

There are three major mobile network operators (MNOs) in Zimbabwe : Tele-

cel, NetOne, and Econet. In September 2011, Econet, the largest mobile operator in

Zimbabwe, introduced a mobile money service called Ecocash.4 Econet Wireless has

registered significant success signing up users to its EcoCash mobile money service,

with 1.7 million subscribers just a year after launch. As of 2015, the market share

of the total transaction value of mobile money of the three MNOs, Telecel, Netone,

and Econet, are, 3.1 percent, 0.01 percent, and 96.9 percent, respectively (Postal and

Telecommunications Regulatory Authority of Zimbabwe, 2015).5 By 2015, the amount

of money transferred through the mobile money system had grown to match the amount

of money circulating in the traditional banking system (See Table 2). Given that mo-

bile money system was officially introduced in 2011, the mobile money system has

proliferated in Zimbabwe at an accelerated pace.

Econet wireless acquired the Steward Bank in February 2013; this allowed the

account holders of the Steward bank to link their bank accounts with their mobile

4Before 2011, mobile network operators had started small-scale projects using mobile money to
test the implementation of mobile money. This implies the existence of a few mobile money businesses
before 2011. However, the size of the mobile money market was very small compared to its size in
later years. For statistics on the development of mobile money, see Table 1.

5Note that as in many other developing countries, in Zimbabwe consumers often own several SIM
cards and register to multiple mobile money companies but do not rarely use some of mobile money
companies. For example, the share of subscription of Netone is 11.1 percent but people rarely use it
to transfer money. As a result, the market share of the transaction value is 0.01 percent. Thus, it is
more appropriate to use the transaction value based market share instead of the subscription based
market share. The subscription-based market shares of Telecel, Netone, and Econet are 14.3 percent,
11.1 percent and 74.3 percent.
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money accounts. Other MNOs made similar arrangements. The partnership between

mobile money operators and traditional banks implies that mobile money can be either

a substitute for or a complement to traditional banks.6

Year Mobile Money M3* Mobile Money/M3*
2009 0.62 1,381.25 0.000
2010 1.21 2,327.61 0.001
2011 7.87 3,100.40 0.003
2012 381.61 3,719.00 0.103
2013 2,091.01 3,888.00 0.538
2014 3,634.40 4,377.00 0.830
2015 4,645.89 4,736.00 0.981

Notes: The unit of mobile money and M3* is US million dollars. M3* is the amount of M3
minus the amount of mobile money. For calculating M3, the IMF definition of M3 is used.
Although mobile money was officially introduced in Zimbabwe in 2011, the mobile network
operators started small-scale projects on mobile money to test the implementation of mobile
money even before 2011. Thus, the amount of mobile money before 2011 is not zero.

Table 2: Development of Mobile Money and M3 in Zimbabwe

Source: Internal documents of the Ministry of Finance of Zimbabwe

According to a financial inclusion survey by the World Bank in 2014 (World Bank,

2014), in Zimbabwe, 32 percent of the adults have mobile money accounts, while the

proportion of the adult population with traditional bank accounts is 17 percent.

Concerning the ownership of mobile phones, the ownership rate of a mobile phone

is 85 percent, although only 62 percent of the households’ locations are covered by the

mobile phone network. This implies that many households would still use a mobile

phone even if their residential location is not covered by the mobile phone network.

However, as we demonstrate in the first stage regression of the 2SLS estimation, when

the households’ locations are covered by the mobile phone network, the probability

that a household would use mobile money is about 70 percentage point higher than

a household whose location is not covered by the mobile phone network, even after

controlling enumeration area and observed characteristics.

6Currently, Econet has a partnership with the Western Union. This implies the possibility of
transferring the money from foreign countries to a domestic mobile money account in Zimbabwe by
linking two accounts in the Western Union and Econet. For example, a customer who has an account
in the Western Union in Zimbabwe can link own Western Union bank account with own mobile money
account. When a relative or a friend who lives abroad sends the money to the Western Union’s bank
account in Zimbabwe, the money is automatically transferred to the mobile money account. Many
mobile money operators in other countries have similar services.
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4 Data set and Empirical Strategy

4.1 Data set

The data set that I use in this study is the Finscope data 2014, which was commis-

sioned by the Ministry of Finance of Zimbabwe and the National Statistical Agency of

Zimbabwe. The survey was conducted by FinMark, an independent trust.7 The sam-

pling frame was developed by the National Statistics Agency of Zimbabwe based on a

master frame developed from the 2002 Population Census of Zimbabwe. The sampling

frame was constructed and the weighting of the data undertaken to obtain a represen-

tative individual-based sample of each province of Zimbabwe for the population aged

18 years and older. The sampling was based on a two-stage stratified sampling, and 662

enumeration areas were selected. Among the 662 enumeration areas, 4000 households

were interviewed.

Administratively, there are 10 provinces in Zimbabwe, each comprising 59 districts,

and each district is composed of 1200 wards (municipalities). In each ward, there

are enumeration areas. The enumeration area is selected in the first stage in a two-

stage stratified sampling method. Enumeration areas are delineated to ensure that

households in each enumeration area are homogeneous. There are about 150 households

in each enumeration area in the national sampling frame based on the census sample.

In the analysis, I construct two samples: the main sample and subsample. For the

main sample, I restrict to households that have at least one household member who is

younger than 18 years of age and that provide information on the financial difficulty

in sending children to school and information on demographic characteristics. This

main sample contains 2,621 households. For the subsample, I drop households that did

not answer the question about the distance to school. The size of subsample is 1,789

households.

The Finscope data 2014 collects information on income, remittances, financial inclu-

sion, location, distance, transportation methods to specific locations, such as a market

and school, schooling of children, and demographic characteristics. However, the ques-

7FinMark Trust, an independent trust based in Johannesburg, South Africa, was established in
March 2002 and is funded primarily by UKaid from the Department for International Development
(DIFD) through its Southern Africa office. For information on this trust, see http://www.finmark.
org.za/.
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tion about income is not specific enough to exclude the amount of remittance received.

It is possible that the respondent includes the amount of remittance received in own

income when answering questions about income. Thus, I did not use this information

in this study.

The main dependent variable is the following variables: having saved in the last 12

months, having borrowed in the last 12 months, having received remittance in the last

12 months.

For distance and transportation methods to school and market, the data set provides

information as categorical variables. For distance, it provides 5 categories (less than

10 minutes, 11–20 minutes, 21-30 minutes, 30–60 minutes, and 1–2 hours), and for the

transportation methods, it provides 4 categories. I constructed dummy variables for

these variables and their interaction.

For the network coverage map, I use the network coverage map of the G2 mobile

phone provided by Econonet, which is the largest mobile money operator in Zimbabwe,

with a mobile money market share exceeding 90 percent in Zimbabwe. Using the

latitude and longitude information of the households, I construct a dummy variable

indicating whether a household is covered by this G2 mobile phone network.

Table 3 shows the summary statistics (mean and standard deviation) of the key vari-

ables in my data set. Regarding schooling, about 46 percent of the sampled households

stated that they had never experienced financial difficulty in sending their children to

school in the last 12 months. About 8 percent of the sampled households stated that

they always (more than 10 times a year) experienced difficulty in sending their children

to school for a financial reason in the last 12 months.

Regarding the use of mobile money and mobile phone’s network coverage, about

51 percent of the sampled households use mobile money, while about 62 percent of

the sampled households are covered by the network. Of the sampled households, 85

percent own mobile phones. Regarding saving, 41 percent of the households stated

that they have saved in the last 12 months. The average amount of saving is 80 USD.

Regarding remittance, about 51 percent of the sampled households receive remittances.

The average frequency of receiving remittances is 4.2 times per year.

Concerning borrowing, 51 percent of the households stated that they borrowed in

the last 12 months, 45 percent of the households stated that they borrowed from family
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Variables N mean s.d
Mobile Network Coverage
Mobile Money Dummy 2,621 0.508 0.500
Network Coverage Dummy 2,621 0.624 0.485
Distance to the Network (km) 2,621 -1.885 8.814
Mobile Phone Ownership 2,621 0.849 0.358
Savings
Having Saved in the last 12 months 2,621 0.421 0.494
Amount of Saving (USD) 2,621 80.0 360.0
Borrowing
Having Borrowed in the last 12 months 2,621 0.510 0.500
Borrowed from Relatives or Friends 2,621 0.548 0.498
Borrowed from Mobile Money Companies 2,621 0.198 0.399
Borrowed from Savings Club 2,620 0.0927 0.290
Negative Shocks
Negative Shock Dummy 2,621 0.423 0.494
Death of the Main Earner 2,621 0.0607 0.239
Family Illness 2,621 0.105 0.306
Low Harvest Volumes 2,621 0.265 0.441
Low Price on Output 2,621 0.227 0.419
Remittance
Receipt of Remittance 2,621 0.510 0.500
Frequency of Receiving Remittance 2,621 4.178 6.389
Frequency of having difficulty in sending to school
 always ( more than 10 times in a year) 2,621 0.0839 0.277
 1 or 2 times a year 2,621 0.149 0.356
 Never 2,621 0.465 0.499
Demographic Characteristics
Age of the Head of the Household 2,621 44.64 14.36
Gender of the Head of the Household 2,621 0.758 0.428
Household Size 2,621 4.858 1.820
Number of Children 2,621 2.381 1.491

Table 3: Summary Statistics of Some Selected Variables

Notes:  The number of observations for the Distance to School variable is smaller than the
number of observations of the other variables due to the limited response rate to this
questionnaire.

or relatives, 20 percent of the households stated that they borrowed from mobile money

companies, and 9 percent of the households stated that they borrowed from a savings

club.

Concerning negative shocks, 40 percent of the households experienced some kind of
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negative shocks in the last 12 months, 16 percent of the households experienced death

or illness of family members, 26 percent of the households experienced lower harvest

volumes, and 26 percent of the households experienced a low price on the output.

4.2 Empirical Strategy

4.2.1 Analysis using Finscope Data

I consider the following Model, based on previous studies (Jack and Suri, 2014; Mun-

yegera and Matsumoto, 2016),

Yi = β0 + β1Mobilei + β2xi + ε2i (1)

where Yi is a dummy variable indicating having saved in the last 12 months. This

dummy variable is equal to 1 if a household states that it has saved in the last 12

months, and 0 otherwise. Mobilei is a dummy variable that is equal to 1 if household

i uses mobile money. xi is a vector of household characteristics and geographical

variables, such as ward and enumeration area dummies, distance to market and school,

and transportation methods, and their interactions. Additionally, xi includes a mobile

phone ownership dummy, following the specification used in Jack and Suri (2014) and

Munyegera and Matsumoto (2016).8 My parameter of interest is β1.

There are several reasons why applying OLS to equation (1) would generate an

inconsistent estimate of β1. First, having mobile money is a choice variable. Thus, a

household that wants to save (higher value of ε2i) might decide to have a mobile money

account. In such a case, the mobile money dummy and the error term ε2i are positively

correlated, and estimating (1) by OLS does not generate a consistent estimate of β1.

In such a case, the estimate of the effect of mobile money on saving is biased upward.

Alternatively, a household that is very poor might decide to have a mobile money

account to receive remittances. Such poor households might have difficulty in saving

8Although the mobile phone ownership dummy is included as a control variable in previous studies
on the effect of the use of mobile money on consumption (Jack and Suri, 2014; Munyegera and
Matsumoto, 2016), I recognize that the mobile phone ownership dummy is also an endogenous variable
and including it as a control variable would introduce bias in the estimated coefficient of β1 even when
mobile money use is instrumented. I discuss the effect of including mobile phone ownership dummy
in the estimating equation on the estimation of β1, later in this subsection.
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Figure 1: The Zoomed Network Coverage Area of One Area in Zimbabwe

Notes: The purple-coloured area is the area covered by the G2 mobile phone network of

the Econet. Red points are the location of the households. Background is the landsat

satellite image of the location in 2015

even if they received remittances. In such a case, the estimate of the effect of mobile

money on saving has a downward bias.

Second, a household that uses mobile money can be different from a household

that does not use mobile money in terms of other characteristics. When all household

characteristics that influence schooling and mobile money are not observed, estimation

(1) by OLS generates an inconsistent estimate of β1

To solve the endogeneity bias and omitted variable bias that occur as a result of

applying OLS to the equation (1), I estimate (1) by the 2SLS estimation, by using the

G2 mobile phone network coverage as an instrumental variable while using the observed

covariates, enumeration area dummy and mobile phone ownership as control variables.

Figure 3 shows the relationship between the average use rate of mobile money and the

distance from the border of the network area. If the distance is negative, it implies that

the location is inside the network area. As Figure 2 shows, there is a clear relationship

between the coverage by the mobile phone network and mobile money use rate.

To apply the 2SLS estimation, I estimate the following first-stage equation:

Mobilei=α0 + α1Networki + α2xi + ε1i (2)

where Networki is a dummy variable indicating whether a household location is covered

by the G2 mobile phone network of Econet. xi is the same as that used in (1) and
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includes demographic characteristics, ward or enumeration area dummies, the mobile

phone ownership, the source of income, distance to market and school, transportation

methods to those locations, and their interaction.

The basic idea of using the G2 mobile phone network coverage as an instrumental

variable while including other covariates as control variables is that the mobile money

coverage affects easing financial difficulty in sending to school only through the usage

of mobile money once I control demographic characteristics, enumeration area and ex-

perience of negative shocks. With this exclusion restriction assumption, in my 2SLS,

I compare households whose locations are covered by the mobile phone network with

households that live in the same enumeration area and that have the same character-

istics but whose locations are not covered by the mobile phone network.

There are several reasons why coverage by mobile phone network is likely to be

exogenous once I control demographic characteristics, enumeration area and experi-

ence of negative shocks. First, Figure 1 shows the zoomed map of the mobile phone

network coverage. Figure 1 shows that among households who live very closely, there

are households that are covered by the network and households that are not covered

by the network. Since they live very closely, whether a household is covered by the

network or not is more likely to be exogenous once I control demographic and economic

characteristics, enumeration area, experience of negative shocks and distance to school

and markets.

Second, the enumeration area is the first unit that is selected in the first stage in

the two-stage stratified sampling design; each enumeration area in Zimbabwe has 150

households in the national census sampling frame, and it is designed to ensure that

households are homogeneous as much as possible. Thus, once I control enumeration

areas, the observed household characteristics and the experience of the negative shock,

it is reasonable to assume that the network coverage is uncorrelated with financial

difficulty in sending children to school except through a channel of using mobile money.

Third, the mobile money was officially introduced in 2011, and the survey was

conducted in 2014. The mobile phone network was established much before 2011. Thus,

it is very unlikely that mobile phone company, which is also a mobile money operator,

designed the mobile phone network to provide radio access to particular households that

might be interested in using mobile money. Certainly, it is possible that the demand
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for voice and tex (demand for mobile phone) is correlated with experience of financial

difficulty and the network coverage is positively correlated with the demand for mobile

phone. In this case, the experience of financial difficulty is positively correlated with the

network coverage. But, if this is true, then when I control the mobile phone ownership,

the estimated coefficient of the use of mobile should change. On the contrary, when I

includes ownership of the mobile phone as a control variable, I found that the estimated

coefficient of the use of mobile money in the 2SLS estimation is not sensitive to the

inclusion of the mobile phone ownership. This suggest that such a channel is not likely.

Fourth, due to the short gap after the introduction of mobile money, it is very

unlikely that a household would have moved its location to the network area for using

mobile money within 3 years. Additionally, when I restrict the sample to homeowners

or farmers, which have less mobility due to their attachment to own land, I observe

a similarity between the estimated coefficients and the estimated coefficient obtained

from the unrestricted sample. This suggests that a household’s relocation is not likely

to be driven by a need for using mobile money, and the network coverage is likely to

be exogenous.

However, one might argue that there are still unobserved difference between areas

covered by the network and areas not covered by the network. Although I include many

variables in the control variables, still it is possible that unobserved characteristics are

both correlated with the financial difficulty and the network coverage. To answer such

a concern, I conduct two additional analyses.

First, I conduct the coefficient stability test which was initially proposed by Altonji,

Elder and Taber (2005) and later refined by Oster (2019) and obtain the robust region of

the coefficient of the network dummy in the reduced form. This calculation is based on

the observation that it is reasonable to assume that at maximum unobservable factor is

correlated with the network dummy when many control variables are already included.

In Supplemental material section, I explain how we obtain the robust region of the

network dummy. whether unobservable factors are big enough to cancel the size of the

coefficient of the network dummy. I find that even if there is unobserved factors which

are correlated with the network coverage and financial difficulty in sending children to

school, the effect of such unobservable factors is not big enough to cancel the size of

my estimated coefficient.
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Since the estimated coefficient of 2SLS is the estimated coefficient of the reduced

form divided by the estimated coefficient of the first stage. Thus, consider the reduced

form regression which regress the outcome variable on the network coverage and control

variables. The reduced form regression is represented as

Yi = γ1zi + φ1x1i + φ2x2i + wi + εi (3)

where zi is the network coverage dummy and x2 is a minimum set of control variables

such as enumeration area dummies which is used in any specification. x3 are con-

trol variables such as demographic characteristics, distance to market, experience of

negative shock. wi is an unobserved factor that influences the outcome.

The proportional selection assumption by Altonji, Elder and Taber (2005) and

Oster (2019) states that

δ
COV(z, φ2x2)

Var(φ2x2)
=

COV(z, w)

Var(w)
(4)

δ is the degree of proportionality. It represent to what extent the unobservable factor

is correlated with the instrumental variable, zi, compared with φ2x2i. Altonji, Elder

and Taber (2005) state that δ =1 at the maximum is reasonable in a situation where

a large number of observable control variables are already chosen.

To see the relationship between δ and the degree of bias, let Rl be the R-square

with a long list of control variables, x1i and x2i and Rs be the R-square with a short

list of control variable with only x1i. Let Rmax be the maximum R-square with x1i, x2i

and wi. Similarly, let γ1l be the estimated coefficient of a long list of control variable,

x1i and x2i and let γ1s be the estimated coefficient with a short list of control variables,

x1i. Oster show that the bias due to unobservable wi is approximately equal to

bias = δ
Rmax −Rl

Rl −Rs

× (γ1l − γ1s) (5)

Note that (γ1l − γ1s) and Rl −Rs are the change of the estimated coefficient of the key

explanatory variable and R-square as the set of explanatory variable is expanded. δ is

defined in equation (4). Thus, the above equation shows that the bias becomes smaller

as the change of R-square become larger and the change of the estimated coefficient of

17

－ 140－



the key explanatory variable become smaller as the set of control variables is expanded.

Altonji, Elder and Taber (2005) and Oster (2019) argue that it is reasonable to assume

that the maximum value of δ is close many observable control variables are included,

which is true in our case. Oster (2019) argues that Rmax = R1 × 1.3 is reasonable

from surveying top economic journals. Thus, assuming that δ = 1, we can calculate

the bound of the estimated coefficient of Zi as [γ1 + bias, γ1] if bias is negative and

[γ, γ1+bias] if bias is positive. Alternatively, we can calculate δ that is needed to have

zero coefficient of the network dummy. In the Result section, I estimate the bound of

the coefficient of the network coverage dummy assuming different value of Rmax.
9If the

sign of the bounds do not change, it shows that my estimated coefficient is robust by

the effect of unobserved characteristics.

Endogeneity of Mobile Phone Ownership

In my 2SLS estimation, I include the mobile phone ownership dummy as a control

variable in xi or xtci. Although the inclusion of this mobile phone ownership dummy

follows the specification of the previous literature (Jack and Suri, 2014; Munyegera

and Matsumoto, 2016), the inclusion of the mobile phone ownership variable can bias

the estimate of β1. This is because mobile phone ownership is the outcome variable,

and controlling it introduces bias in estimating the causal effect (Angrist and Pischke,

2008). To examine in which direction the inclusion of the mobile phone ownership

bias, observe that the asymptotic bias of 2SLS can be written as follows (Hahn and

Hausman (2005), equation 3.1):

plim β̃1 − β1 =
α1σz̃ε2

R2σỹ2ỹ2

(6)

where β̃1 is 2SLS estimator of β1, the coefficient of the use of the mobile money dummy

in the second stage equation. ỹ2 is the residual from regressing endogenous variable,

y2, on the control variables. z̃ is the residual from regressing instrumental variable,

z, on control variables. R2 is R-square when ỹ2 is regressed on z̃, which shows the

explanatory power of the instrumental variable after partial out the effect of control

9Note that the equation (5) holds only in approximation. To calculate the bound precisely, we
need to solve polynomial equation.
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variables. σỹ2ỹ2 is the variance of ỹ2, the use of mobile money dummy after controlling

the effect of control variables. α1 is the coefficient of the instrumental variable in the

first stage equation and it is positive. σz̃ε2 is the covariance between z̃ and the second

stage error term, ε2. σz̃ε2 shows the partial covariance between the instrumental variable

and the second stage error term, ε2 while holding the control variables constant.

In SI2, I show that 2SLS estimate of β1 is biased downward and I examine how β1 is

sensitive to the inclusion and exclusion of mobile phone ownership. Regression results

show that it is not sensitive to the inclusion of mobile phone ownership dummy.

5 Results

OLS and 2SLS Estimates

Table 4 shows the estimated coefficients of the mobile money use dummy and the mobile

phone ownership dummy when I use the saving dummy as the dependent variable in

the OLS estimation of equation (1).

In all the specifications (1)–(5), the dependent variable is a dummy variable, in-

dicating that the household had saved in the last 12 months. The control variables

in all the specifications include the enumeration dummies. In column (2), I include

the mobile phone ownership as an additional control variable. In columns (3),I add

household head characteristics such as the age, education and gender of the household

head and household characteristics such as the number of household members. In (4), I

add the distance to nearest market and transportation method to the market and their

interaction as control variables. In (5), I add the income sources as control variables.

Column (5) of Table 4, using mobile money increases the probiblity of having saved in

the last 12 month by about 10 percentage points.

It must be noted that, as discussed in section 3, due to an endogeneity, we cannot

interpret the coefficient of mobile money as the causal effect of the use of mobile money

on experiencing difficulty in sending children to school, and I use the 2SLS to estimate

its causal effect.

Figure 2 shows the graphical relationship of the distance from the border of the

mobile phone network and the rate of the use of mobile money. Note that both Table

5 and Figure 2 show the unconditional difference of the use of mobile between the
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Dependent variable
Variables (1) (2) (3) (4) (5)
Mobile Money Dummy 0.145*** 0.146*** 0.116*** 0.116*** 0.108***

(0.0201) (0.0201) (0.0210) (0.0210) (0.0209)
Mobile Phone Ownership 0.0965*** 0.0954*** 0.0747*** 0.0747*** 0.0743***

(0.0271) (0.0271) (0.0272) (0.0272) (0.0272)
Negative Shock 0.0392* 0.0499** 0.0499** 0.0540***

(0.0205) (0.0207) (0.0207) (0.0206)
Control Variables 
Enumeration Areas yes yes yes yes yes
Mobile phone ownership yes yes yes yes
HH Characteristics yes yes yes
Distance to Markets yes yes
Income Sources yes
R-squared 0.031 0.031 0.058 0.058 0.066
N 2,621 2,621 2,621 2,621 2,621

Table 4: The Effect of Mobile Money Use on the Probability of Having Saved 
in the Last 12 months in OLS Estimation

Having Saved in the Last 12 months

Notes: Robust standard errors are in parentheses. All specifications have enumeation
fixed effects. The distance to market is the time distance (five categories), transportaton
methods (four categories), and their interaction. Demographic variables include the age
and gender of the head of the household; age, gender, education, and the head of the
household dummy of  the respondent; the number of children; the household size; and
income source dummies. Income source dummies are dummy variables indicating the
source of income (eight categories). Specification (5) has a smaller sample size due to
the limited response rate to the question about the distance to school.   *** p<0.01, **
p<0.05, and * p<0.1

household who live in the network covered areas and those who live under the network

non-covered areas. For example, Figure 2 maps households’ average distance and its

rate of the use of mobile money regardless of enumeration areas and demographic

characteristics10. However, from the point of causal inference, we are interested in

the conditional difference of the use of mobile money between the households who live

in the covered area and households who live uncovered area because the area that is

covered the area that is covered in the network and the area that is not covered can

10Figure 2 might lead the readers to suggest the use of the (geographical) regression discontinuity
design because the regression discontinuity is considered the most credible identification strategy in
the evaluation literature (Lee and Lemieux, 2010). However, the data requirement of conducting the
geographical regression discontinuity design is quite stringent. It requires that, at all relevant points
of the border, I need to find a sequence of household locations that converge to a corresponding border
point; subsequently, it entails a comparison between the right limit and left limit of the sequence of
households at each point of the border(Dell, 2010). In the data used in this study, for each enumeration
area, I have only about 15 households. Thus, it is not feasible to find a sequence of households at the
both sides of each point of the border.
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Figure 2: The Use of Mobile Money and Distance from the Border of the Network Area
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Notes: Each dot shows the average mobile money use rate at each distance from the

border of the network area. The difference in the mean of not experiencing financial

difficulty in sending children to school between covered and uncovered areas is 0.66,

and the standard error is 0.04.

be very different in other dimension. For example, it is possible that the covered area

is mainly urban area and uncovered area is mainly rural area.

Table 5 shows the result of the first- and second stages of the 2SLS estimation.

Panel A shows the first stage estimation results and Panel B shows the second stage

estimation results. Panel C shows the list of control variables that apply to both the

first- and second stage estimations, which regress the mobile money use dummy on

the mobile phone network coverage dummy with other covariates. In all specifications,

I include enumeration area dummy and mobile phone ownership dummy. Inclusion

of enumeration area dummy implies that we compare the household who live in the

network covered area and the household who live in the uncovered area in the same

enumeration area. Column (1) of Panel A of Table 5 shows that when a household is

covered by the mobile phone network, the probability of using mobile money increases

by 76 percentage points. Kleibeg-Papp-Wald Statistics (Kleibergen and Paap, 2006),

which is also equal to the robust version of the first-stage F-statistic (Baum, Schaffer

and Stillman, 2007) in our case, is greater than 10 and shows that our instrumental

variable, mobile money network dummy, is not a weak instrumental variable. This

suggests that there is a substantial variation in the network coverage dummy within
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Figure 3: The Network Coverage and Mobile Money Usage While Controlling Covari-
ates
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The estimated slope is 0.74 and SE is .03. The size of bin is 0.001.

First Stage Regression After Controlling Covariates

Notes: Horizontal axis is the residual from regressing the network coverage dummy

on enumeration area dummy, mobile phone ownership dummy, demographic charac-

teristics, income sources and distance to market and school and their interaction to

the transportation mode. Vertical axis is the residual regressing the mobile money use

dummy on the same covariates. Then, for each bin of the first residual, the average

value of the second residual is plotted on the graph. The size of bin is 0.001.

each enumeration area, and this network coverage affects the use of mobile money

strongly within each enumeration.

In column (2), I add the experience of negative shock dummy as additional control

variable. Column (2) shows that the estimated coefficient in column (2) is almost iden-

tical to the estimated coefficient in column (1). In columns (3), I include demographic

characteristics such as age, gender and education of the respondents as control vari-

ables. In addition, I also include the distance to market and transportation method to

market and its interaction as control variables in column (3). In column (4), I include

the income source dummy (6 categories) as additional control variables. In column

(5), I include the distance to school dummies, mode to school dummies and their in-

teraction as additional control variables, respectively. Since the response rate to the

question about the distance to school is lower than that to other variables, the sample

size of column (5) is smaller than the other columns. In summary, Panel A of Table 6

shows that when a household’s location is covered by the mobile phone network, the

mobile money usage increases about 73 percentage points.
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A. First Stage Estimation
Dependent variable
Variables (1) (2) (3) (4) (5)
Network Coverage Dummy 0.759*** 0.759*** 0.723*** 0.723*** 0.719***

(0.0181) (0.0180) (0.0185) (0.0185) (0.0188)
Mobile phone ownership 0.165*** 0.166*** 0.133*** 0.133*** 0.136***

(0.0212) (0.0212) (0.0203) (0.0203) (0.0202)
Negative Shock Dummy -0.0286* -0.0202 -0.0202 -0.0195

(0.0153) (0.0148) (0.0148) (0.0148)
R-squared 0.402 0.417 0.460 0.460 0.463
Kleibergen-Paap rk Wald 1302 1307 1100 1100 1053

B. Second Stage Estimatoin
Dependent variable
Variables (1) (2) (3) (4) (5)
Mobile Money Dummy 0.191*** 0.191*** 0.170*** 0.170*** 0.154***

(0.0314) (0.0314) (0.0337) (0.0337) (0.0339)
Mobile Phone Ownership 0.0837*** 0.0829*** 0.0627** 0.0627** 0.0642**

(0.0278) (0.0278) (0.0277) (0.0277) (0.0277)
negative_shock 0.0405** 0.0509** 0.0509** 0.0547***

(0.0205) (0.0207) (0.0207) (0.0207)
R-squared 0.028 0.029 0.056 0.056 0.064
Control Variables 
Enumeration Dummies yes yes yes yes yes
Mobile phone ownership yes yes yes yes yes
Negative shocks yes yes yes yes
HH Characteristics yes yes yes
Distance to Markets yes yes
Income Sources yes
N 2,621 2,621 2,621 2,621 2,621

Table 5: The Effect of Mobile Money Use on the Probability of Having Saved 

Mobile Money Dummy

Having Saved in the Last 12 months

Notes: Robust standard errors are in parentheses. Network Coverage Dummy is equal to
1 if a household's location is covered by the G2 mobile phone network. The
specification of control variables in each column is the same as that in Table 4.
Kleibergen-Paap Rank Wald statistics shows the Kleibergen-Paap rank Wald statistics
of the weak identification test. Notes in Table 4 apply.  *** p<0.01, ** p<0.05, and *
p<0.1

in the Last 12 months in 2SLS Estimation

Figure 3 show the graphical relationship between the mobile phone network coverage

and the use of mobile money while controlling the effect of enumeration areas, demo-

graphic characteristic and experience of negative shocks. Figure 4 show that there is a

clear linear relationship between the network coverage dummy and the mobile money

use dummy even after controlling all covariates.

Panel B of Table 5 shows the results of the second stage estimation of 2SLS. The

specifications of the control variables are the same as those of Panel A of Table 5 (first-
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stage). Column (1) shows that the use of mobile money increases the probability of not

experiencing financial difficulty in sending children to school by 12.4 percentage points

while controlling mobile phone ownership. In column (2), I add negative shock dummy

as an additional control variable. The estimated coefficient of column (2) is identical

to the estimated coefficient of column (1). In column (3), I include demographic

characteristics and distance to school as additional control variables. In this case,

the coefficient changes from 12.4 percentage points to 12.9 percentage points. Column

(4) shows that when the information on the source of income are included, the use

of mobile money increases the probability of not experiencing financial difficulty in

sending children to school by 12.0 percentage points. In column (5), I include the

distance to school dummies, transportation methods to school, and their interaction as

additional control variables. Column (5) shows that the use of mobile money increases

the probability of not experiencing financial difficulty in sending children to school by

14.3 percentage points.

Overall, Panel B of Table 5 shows that the estimated coefficients of mobile money

usage are quite stable with the inclusion of various control variables. Panel B of Table

5 shows that the use of mobile money increases the probability of not experiencing

financial difficulty in sending children to school by 15–19 percentage points.

It is worth noticing that the estimated coefficient of OLS is downward-biased. This

implies that, in the OLS estimation, a household which uses mobile money is a house-

hold that is experiencing financial difficulty in sending children to school and that a

household which does not use mobile money is a household that does not experience

financial difficulty in sending children to school.

Table 6 shows the reduced-form regression, which regresses a dummy variable of

not experiencing financial difficulty in sending children to school dummy, on a dummy

variable of mobile phone network coverage with other covariates. The specifications of

the control variables are the same as those of Tables 4 and 5. Table 6 shows that being

covered by the mobile phone network increases the probability of having saved in the

last 12 months by 11–15 percentage points. Again, Table 6 shows that the relationship

between the network coverage dummy and a dummy variable indicating having saved

in the last 12 months is quite stable, regardless of control variables. This indicates

that those control variables do not change the relationship between the mobile phone

24

－ 147－



Dependent variable
Variables (1) (2) (3) (4) (5)
Network Coverage Dummy 0.145*** 0.145*** 0.123*** 0.123*** 0.111***

(0.0240) (0.0240) (0.0244) (0.0244) (0.0244)
Mobile Phone Ownership 0.115*** 0.115*** 0.0853*** 0.0853*** 0.0851***

(0.0270) (0.0270) (0.0272) (0.0272) (0.0272)
Negative Shock Dummy 0.0350* 0.0474** 0.0474** 0.0517**

(0.0204) (0.0206) (0.0206) (0.0206)
R-squared 0.023 0.025 0.056 0.056 0.064
Control Variables 
Enumeration Dummies yes yes yes yes yes
Mobile phone ownership yes yes yes yes yes
Negative shocks yes yes yes yes
HH Characteristics yes yes yes
Distance to Markets yes yes
Income Sources yes
N 2,621 2,621 2,621 2,621 2,621

Table 6: Reduced Form Regression 

in the Last 12 months in OLS Estimation
Having Saved in the Last 12 months

The Effect of Mobile Network Coverage on the Probability of Having Saved 

Notes: Robust standard errors are in parentheses. Network Coverage Dummy is equal to 1
if a household's location is covered by the G2 mobile phone network. The specification of
control variables in each column is the same as that in Table 4. Kleibergen-Paap Rank
Wald statistics shows the Kleibergen-Paap rank Wald statistics of the weak identification
test. Notes in Table 4 apply.  *** p<0.01, ** p<0.05, and * p<0.1

network coverage and having saved in the last 12 months.

Figure 4 show the graphical relationship between the network coverage dummy

and the dummy that indicates that a household did not experience financial difficulty

sending children in school. The Figure shows that the relationship between the network

coverage and not experiencing financial difficulty sending in children to school is not

driven by the outlier.

The Effect of the Use of Mobile Money in Different Types of Savings

In Table 5 and Table 6, we have shown that the use of mobile money increases the

probability of saving in the last 12 months. A natural question would be in what form

of saving households increases when they use mobile money. Table 7 examine such a

relationship. In Table 7, the dependent variable is a dummy variable indicating that

a household has saved in a mobile money account or that a household has saved in a

bank count. The result of Table 7 shows that a household who used the mobile money

increases the probability of having saved in a mobile money account. However, Table
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Figure 4: The Network Coverage and Having Saved in the Last 12 Months
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Notes: Horizontal axis is the residual from regressing the network coverage dummy on

enumeration area dummy, mobile phone ownership dummy, demographic characteris-

tics, income sources and distance to market and their interaction to the transportation

mode. Vertical axis is the residual from regressing having saved dummy on the same

covariates.

7 shows that the use of mobile money does not increase the probability of saving in a

bank account.

Do Unobservable Factors Generate the Result of 2SLS Estimates ?

In my estimation, I have included enumeration area dummies in addition to observable

covariates. In other words, I am comparing the outcome of the household in the same

enumeration area who live within the network covered area and the household who live

outside the network covered area while controlling demographic characteristics and

experience of the negative shocks.

However, one might still argue that, even after controlling for observed characteris-

tics enumeration areas and experience of negative shocks and enumeration area, there

might be unobserved characteristics that might be correlated with the network cov-

erage and not experiencing financial difficulty in sending children to school. In this

case, my 2SLS coefficient of the use of mobile money captures not only the effect of

mobile money but also the effect of the unobserved difference in the household charac-

teristics correlated with the network coverage. To address this concern, I show three

evidences that my results are robust to unobserved difference of the characteristics of
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A. Having Saved in Mobile Money Account
Dependent variable
Variables (1) (2) (3) (4) (5)
Network Coverage Dummy 0.0971*** 0.0973*** 0.0841*** 0.0841*** 0.0833***

(0.0146) (0.0146) (0.0151) (0.0151) (0.0151)
Mobile Phone Ownership -0.0119 -0.0117 -0.0144 -0.0144 -0.0122

(0.0123) (0.0123) (0.0120) (0.0120) (0.0119)
Negative Shock Dummy -0.0132 -0.0109 -0.0109 -0.0118

(0.0103) (0.0103) (0.0103) (0.0102)
R-squared 0.033 0.034 0.069 0.069 0.074

B. Having Saved in a Bank Account
Dependent variable
Variables (1) (2) (3) (4) (5)
Network Coverage Dummy 0.0899*** 0.0898*** 0.0459** 0.0459** 0.0305

(0.0188) (0.0188) (0.0192) (0.0192) (0.0189)
Mobile Phone Ownership 0.0351** 0.0350** 0.0238* 0.0238* 0.0195

(0.0151) (0.0151) (0.0144) (0.0144) (0.0139)
Negative Shock Dummy 0.00626 0.00652 0.00652 0.0179

(0.0135) (0.0130) (0.0130) (0.0125)
R-squared 0.023 0.023 0.129 0.129 0.163
Control Variables 
Enumeration Dummies yes yes yes yes yes
Mobile phone ownership yes yes yes yes yes
Negative shocks yes yes yes yes
HH Characteristics yes yes yes
Distance to Markets yes yes
Income Sources yes
N 2,621 2,621 2,621 2,621 2,621

Table 7: The Effect of Mobile Money Use on 
Different Types of Saving Form in 2SLS Estimation

Having Saved in the Mobile Money Account

Notes: Robust standard errors are in parentheses. Network Coverage Dummy is equal to 1 if 
a household's location is covered by the G2 mobile phone network. The specification of 
control variables in each column is the same as that in Table 4. Kleibergen-Paap Rank Wald 
statistics shows the Kleibergen-Paap rank Wald statistics of the weak identification test. 
Notes in Table 4 apply.  *** p<0.01, ** p<0.05, and * p<0.1

Having Saved in a Bank Account

the households between in the network covered area and network uncovered area.

First, I estimate the reduced form equation and 2SLS equation by dropping one

control variable and repeat this excercise for all control variables. This exercise shows

how much my reduced form estimates and 2SLS are sensitive the omission of one control

variable. Figure 5 show the estimated coefficient of the network coverage dummy in
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Figure 5: The Effect of Omission of kth Control Variable from the list of Control
Variables in Reduced Form and 2SLS Regression
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(b) Second Stage of 2SLS

Notes: The vertical axis shows the estimated coefficient of the network coverage dummy in the

reduced form regression (Figure (a)) and the estimated coefficient of the mobile money use dummy

in 2SLS regression (Figure (b)) when k-th control variable except enumeration area dummies is

omitted from the full list of control variables in the reduced form and 2SLS, respectively. The

horizontal axis shows the index of k-th variable. For example, the vertical height at k=12 show

the estimated coefficient when 12th control variable is dropped from the list of control variable.

Each graph shows that estimated coefficients of the network coverage dummy in the reduced form

regression and the use of mobile money dummy in 2SLS are quite robust regarding the omission

of different control variables.

the reduced form and the estimated coefficient of the mobile money dummy when k-th

control variable is omitted from the full list of control variable except enumeration

dummies. The Figure 5 shows that the estimated coefficients are not sensitive to the

omission of one control variables. Also comparison of column (1) and column (5) of

both Table 7 and Table 8 shows that when all control variables omitted, the estimated

coefficients of the network coverage dummy and the use of mobile money dummy do not

change. This suggest that the estimated coefficient of the mobile money use dummy is

not sensitive to omission of observable control variables. Given that we have already

62 control variables, it is very likely that omission of the unobservable control variable

is not likely to affect the estimated coefficient of the network coverage dummy and the

use of mobile money dummy.

Second, I conduct the coefficient stability test proposed by Altonji, Elder and Taber
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(2005) and later refined by Oster (2019) using the reduced form regression.

Dependent variable
(1) (2) (3) (4) (5)

Baseline Effect Controlled Effect R-max δ for  =0 Identified Set
Variable (Std. Err), [R2] (Std Err),[R2] of  

A
Specification

Mobile Money Dummy 0 .096 *** 0.116 ** 0.667 4.39 [ 0.116,  0.156]
(0.0261),[0.0009] (0.0426), [0.51]

B
Specificatoin

Mobile Money Dummy 0 .096 *** 0.116 ** 0.77 2.67 [ 0.116,    0.243 ]
(0.0261),[0.0009] (0.0426), [0.51]

C
Specificatoin

Mobile Money Dummy  0.100 *** 0.116 ** 0.667 2.28 [ 0.116,   0.145 ]
(0.0257 ),[0.0001] (0.0426), [0.51]

           R-max=1.3 ×R-square of the regression with full control
          Control Variable in the baseline estimation: no control variable

Notes: The table shows coefficient robustness to unobsrvable factors based on Oster (2019) using the
reduced form equation.  The column (1) show the estimated coefficient of Network dummy, its standard
error and R-square  in the baseline model. In Panel A and B, the baseline model includes province
dummies, rural area dummy, distance to market dummies interacted with transportaton meothds. In Panel
C, there is no control variable in the baseline model.  Column (2) shows the estimated coefficient of the
netowrk dummy, its standard error and R-square when all control variables are used. Column (3) shows
the R-max value, the maximum R-square when all unobservable are hypothetically included in the control
variables. Oster (2019) argue that 1.3  times the R-square when all observable control variables are used
is appropriate. Column (4) shows the degree in which uonbservable factors need to be important to zero
out the estimated coefficient of the Network Dummy (. Column (5) shows  the potential region of the
estimated coefficient of the network dummy when uonbservable is correlated with the network dummy as

Table 8: Coefficient Robustness to Unobservable Factors
Having Saved in the last 12 months

              R-max=1.3 ×R-square of the regression with full control
             Control Variables in the baseline estimation: Limited Control Variable

            R-max=1.5 ×R-square of the regression with full control
            Control Variables in the baseline estimation: Limited Control Variables

More specifically, I estimate the reduced form equation and identify a possible

region of the coefficient using Oster’s test by assuming that unobservable error term

can be correlated with the Network dummy as the same degree as observable. Table

7 show the results of this exercise. The column (1) shows the estimated coefficient of

the network coverage dummy in the baseline equation where the control variables are

minimized. In Panel A and B of Table 7, I include as the control the province dummy,

rural dummy, variables related with distance to market and distance to school. In

Panel C of Table 7, I do not include any control variable. Column (2) shows the
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estimated coefficient of the Network dummy, its standard error and R-square when all

control variables are included. Column (3) show the R-max, which is the hypothetical

value of R-square when not only observable but also all unobservable covariates are

included. Following Oster, I use R-max as R-square in column (3) times 1.3 in Panel

A and Panel C. In Panel B, I use R-square times 1.5 to examine the robustness of the

result of Panel A. Column 5 calculates the robust region of the coefficient of the network

dummy assuming that unobservable is correlated with the network dummy in the same

as in the degree as the observable is correlated with network coverage dummy. In Panel

A, column (5) show that the estimated robust region of the coefficient of the network

dummy is [0.116, 0.156] , which is away from zero and it is economically significant.

Column (4) conducts another thought experiment. The column calculates the degree

that unobservable need to be correlated for making the true coefficient of the network

work dummy zero. The column (4) of Panel A shows that it is more than 2. Altonji

and Oster argue that the reasonable maximum number is one. Therefore, it suggests

that it is very unlikely that our results are driven by unobservable factors.

In Panel B, I calculate delta and the robust region of the coefficient when the R-max

is 1.5 times R-square of the regression when all control variables are included. Again,

the delta is 2.67, which is higher than one. In Panel C, I use a different specification

of the baseline estimation.

In Panel C, I do not put any control variable in the baseline estimation and check

whether my test is sensitive to the specification in the baseline estimation. The esti-

mated identified set is [0.116, 0.145]. Thus, Table 8 shows that my estimation results

is robust to possible correlation between network dummy and unobservable factors.

Restricting the Sample to Households close to the Border of the Network Area

and Over-Identification Test

In my 2SLS estimation of equation (1) with equation (2), in Table 6, I have included

enumeration area dummies (or ward dummies) in addition to observable covariates.

The reason behind having enumeration area dummies is attributed to the similarities

found between households within each enumeration area that are covered by the net-

work area and not covered by the network, after controlling for the observed covariates.

This facilitated comparison between the two types of households when examing the use
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of mobile money and the rate of not experiencing financial difficulty in sending children

to school after controlling for observed characteristics.

Dependent variable
(1) (2) (3) (4) (5)

Mobile Money Dummy 0.264*** 0.263*** 0.246*** 0.246*** 0.196***
(0.0587) (0.0587) (0.0637) (0.0637) (0.0633)

N 851 851 851 851 851
Kleibergen-Paap Rank Wald 240.7 238.6 173.7 173.7 167.5
R-squared 0.042 0.042 0.118 0.118 0.149
Control Variables
Enumeration Dummies yes yes yes yes yes
Mobile phone ownership yes yes yes yes yes
Negative shocks yes yes yes yes
HH Characteristics yes yes yes
Distance to Markets yes yes
Income Sources yes

Table 9: Robustness Checks (2): Controlling Migration Problem
Restricting the Sample to Households living within 10km 

Having Saved in the last 12 months

Notes: Robust standard errors are in parentheses.  A negative distance implies that the location is
inside the network area. The specification of control variables are the same as the specifications in
Table 4.   Notes in Table 4 apply. *** p<0.01, ** p<0.05, and * p<0.1

but not within 5km from the Border in 2SLS

However, one might still argue that, even after controlling for observed character-

istics and enumeration areas, there might be unobserved characteristics that might be

correlated with the network coverage and not experiencing financial difficulty in send-

ing children to school. In this case, it must be noted that my 2SLS coefficient of the

use of mobile money captures not only the effect of mobile money but also the effect of

the unobserved difference in the household characteristics correlated with the network

coverage. To address such a criticism, in Panels A, B, and C of Table 8, I restrict

my sample to households that live within a certain km (10km, 8km, or 6km) from the

border of the mobile phone network area, regardless of a household’s location within

or outside the network area.

In Table 8, a negative distance implies that a household lives within the network

area and a positive distance implies that a household live outside of the network area.

The specification of control variables is the same as the control variables in Table 6.

Columns (1)–(4) use the main sample, and the column (5) uses the subsample of house-
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holds that have information on the distance to school. Panel A shows the estimated

coefficient of the use of mobile money when the sample is restricted to households

within 10 km from the border of the network area. It shows that when a household

uses mobile money, the probability of not experiencing financial difficulty in sending

children to school increases by 24 percentage point. Column (2) controls demographic

characteristics, column (3) includes ward area dummies, and column(4) includes enu-

meration area dummies. Column (4) shows that when demographic characteristics and

enumeration areas are controlled and when a household uses mobile money, the prob-

ability of not experiencing financial difficulty in sending children to school increases

by 15 percentage points. Panel B shows the estimated coefficient when the sample is

restricted to households that live within an 8-km area from the network area. The

Panel B shows that the estimated coefficient is very similar to the estimated coefficient

in Table 6. Panel C restricts the sample to households that live within 6km from the

border of the network area. Panels A, B, and C of Table 8 show that the unobserved

characteristics do not change significantly when the sample is restricted to households

who live close to the border of the network. In Table 6, if the unobserved charac-

teristics cause the bias, then the estimated coefficients would change accordingly as

we restrict the sample on account of the similarities among the households that live

close to the border of the network. This suggests that our identification assumption

that the network coverage is exogenous, once we control observed characteristics and

enumeration areas, is likely to be valid.

Does Migration within 6km from the Border Cause Bias?

In Table 8, I have shown that even if I restrict the sample to household who live within

6km from the border of the mobile phone network area, the estimated coefficients of the

mobile money dummy are similar to the coefficients obtained from unrestricted sample

and argue that it is unlikely that the 2SLS results is generated by the difference of

unobserved household characteristics who live in the network area and who live outside

the network area. However, one might argue that a household who is initially located

just outside of the border of the network and who has a strong demand of using mobile

money might move into the area where the mobile phone network is available. In this
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case, the estimated coefficient might be biased. 11

Dependent variable
(1) (2) (3) (4) (5)

Mobile Money Dummy 0.264*** 0.263*** 0.246*** 0.246*** 0.196***
(0.0587) (0.0587) (0.0637) (0.0637) (0.0633)

N 851 851 851 851 851
Kleibergen-Paap Rank Wald 240.7 238.6 173.7 173.7 167.5
R-squared 0.042 0.042 0.118 0.118 0.149
Control Variables
Enumeration Dummies yes yes yes yes yes
Mobile phone ownership yes yes yes yes yes
Negative shocks yes yes yes yes
HH Characteristics yes yes yes
Distance to Markets yes yes
Income Sources yes

Table 10: Robustness Checks (2): Controlling Migration Problem
Restricting the Sample to Households living within 10km from the Border

Having Saved in the last 12 months

Notes: Robust standard errors are in parentheses.  A negative distance implies that the location is
inside the network area. The specification of control variables are the same as the specifications in
Table 4.   Notes in Table 4 apply. *** p<0.01, ** p<0.05, and * p<0.1

but not within 5km from the Border in 2SLS

To examine whether endogenous migration might affect our estimates, I rerstrict

the sample to households living within 10km from the Border but not within 5km

from the Border. Table 9 shows the estimated coefficients of 2SLS estimation using

this sample. The estimated coefficients do not change from Table 5 suggesting that

migration is not likely to be the issue.

Summary on the Effect of Mobile Money Use on Saving Decision

In section 4.1, I examined the effect of using mobile money on not experiencing finan-

cial difficulty in sending children to school by using different data sets through the

application of the 2SLS estimation method. Irrespective of whether I restrict the sam-

ple to households that live close to the border of the network area, exclude households

that live close to the border of the network area, restrict the sample to a homeowners’

11The direction of the bias depends on the amount of remittance that a household receives. If the
amount of sufficient, then the estimated coefficient of the network coverage dummy is underestimated.
If the amount of sufficiently large, the estimated coefficient is upward biased.
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sample or rural household, the estimated coefficients of the use of mobile money remain

quite similar. Those robustness check suggests that the effect of mobile money use on

not experiencing financial difficulty in sending children to school is quite robust.

5.1 Mechanism

As I discussed in the Introduction, from a theoretical point of view, there are four

channels through which the use of mobile money affects a saving decision (new method

channel, substitution channel, connection channel, insurance channel, remittance pre-

cautionary channel, remittance channel) 12 Among the six channels, the first four chan-

nels involve remittance and/or borrowing. Thus, we estimate the following equation

by 2SLS:

Yi = β0 + β1Mobilei + β2xi + ε5i (7)

where Yi = Remittancei or Yi = Borrowingi. Remittancei is a dummy variable in-

dicating that a household received remittance in the past 12 months, and Borrowingi

is a dummy variable indicating that the household borrowed the money in the last

12 months. The above equation examines whether the use of mobile money increases

remittance and borrowing.

One of the key issues regarding an increase in receiving remittance or borrowing is

whether an increase in remittance or borrowing is related to an intrinsic negative shock

to recipient householders. If this is true, then it would suggest that the use of mobile

money will affect not experiencing financial difficulty through informal risk sharing or

buffer channel through borrowing. If it is not true, then it would suggest that other

channels are likely to be working. Let Ni be a dummy variable indicating whether a

household experienced at least one negative shock in the past 12 months. I make a

12These six channels are not mutually exclusive. For example, the use of mobile money may provide a
banking opportunity to the households that do not have access to formal financial institutions, provide
a method of safe saving, and, simultaneously, promote a form of informal insurance network through a
lower cost of remittance. Additionally, the differences in some channels are quite subtle. For example,
the difference between insurance channel and borrowing channel is the obligation to return the money
in the case of the latter. In the case of borrowing, a recipient household has an obligation to return
the borrowed money, while, in the case of informal insurance, a recipient household has an obligation
to help other households when other households are hit by negative shocks.
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negative shock dummy if a household experiences one of the following in the past 12

months: (i) the death of the main income earner, (ii) illness of a family member that

would lead to a substantial medical expenditure, (iii) a lower level of harvest volume,

or (iv) a lower price on the agricultural output. Subsequently, I estimate the following

equation in 2SLS:

Yi = β0 + β1Mobilei + β2xi + β3Ni + β4Ni ×Mobilei + ε5i (8)

where Yi is the outcome variable, such as the receipt of remittance, borrowing, or not

experiencing financial difficulty in sending children to school. In the above equation, I

treat Mobile and Ni×Mobilei as endogenous variables and use Networki and Networki×
Ni as instrumental variables.13

Effect on Remittance and Borrowing

Panel A of Table 10 shows the estimated coefficients of the effect of the use of mobile

money on receiving remittances. It shows that the use of mobile money increases the

probability of receiving remittances by 45 percentage points. Panel B of Table 11 shows

the estimated coefficients of the effect of the use of mobile money on the frequency of

receiving remittances in the past 12 months. The result shows that the frequency of

the remittance receipt by a household that uses mobile money increases by 4.3 times

than a household that does not use mobile money.

Table 11 presents 2SLS estimates of the effect of the use of mobile money on bor-

rowing. In Panel A of Table 12, the dependent variable is a dummy variable indicating

borrowing that is equal to one if a household has borrowed money in the last 12

months. Panel A shows that having a mobile money account increases the probability

of borrowing money in the last 12 months by 12 percentage points. In Panels B, C,

and D of Table 12, I look at the source of borrowing. In Panel B of Table 12, the

dependent variable is a dummy variable that indicates whether a household borrowed

money from friends or relatives in the last 12 months. In Panel C of Table 12, the de-

pendent variable is a dummy variable indicating whether a household borrowed money

13In Table A2, I examine the orthogonality of negative shock dummy to the network coverage
dummy.
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(1) (2) (3) (4) (5)

Dependent variable
Mobile Money Dummy 0.481*** 0.462*** 0.415*** 0.422*** 0.446***

(0.0294) (0.0311) (0.0325) (0.0323) (0.0391)
N 2,621 2,621 2,621 2,621 2,621
R-squared 0.212 0.245 0.430 0.450 0.530

Dependent variable
Mobile Money Dummy 4.164*** 4.095*** 3.815*** 3.918*** 4.327***

(0.349) (0.370) (0.393) (0.391) (0.491)
N 2,621 2,621 2,621 2,621 1,789
R-squared 0.109 0.124 0.303 0.333 0.443
C. Control Variables in Panel A and B
Enumeration Areas yes yes yes yes yes
Mobile phone ownership yes yes yes yes
HH Characteristics yes yes yes
Distance to Markets yes yes
Income Sources yes
R-squared 0.031 0.031 0.058 0.058 0.066
N 2,621 2,621 2,621 2,621 2,621
Notes: Robust standard errors are in parentheses. In Panel A, the remittance receipt dummy is
equal to 1 if a household has received a remittance in the last 12 months, and 0 otherwise. In
Panel B, the frequency of receiving remittance is the number of remittances received in the past
12 months. The specification of control variables in each column is the same as that in Table 4.
Notes in Table 4 apply. *** p<0.01, ** p<0.05, and * p<0.1

B. The Effect of Mobile Money on Frequency of Receiving Remittances

Table 11 : The Effect of Mobile Money on Remittance in 2SLS

Remittance Receipt Dummy

Frequency of Receiving Remittances

A. The Effect of Mobile Money on Receiving Remittance

from mobile money companies in the last 12 months. In Panel D of Table 12, the

dependent variable is a dummy variable that indicates whether a household borrowed

money from savings clubs in the last 12 months. In Panel B of Table 12, the use of

mobile money increases the probability of borrowing money from friends or relatives

in the last 12 months by 7 percentage points, and it is significant marginally at the

10-percent significance level. Panel C shows that the use of mobile money increases

the probability of borrowing money from mobile money companies by 10 percentage

points at a 1-percent significance level in all specifications. Panel D of Table 12 shows

that the use of mobile money does not affect the probability of borrowing money from
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(1) (2) (3) (4) (5)

Dependent variable
Mobile Money Dummy 0.0547* 0.0545 0.0774** 0.0940*** 0.121***

(0.0320) (0.0339) (0.0351) (0.0352) (0.0437)
N 2,621 2,621 2,621 2,621 2,621
R-squared 0.050 0.074 0.116 0.305 0.380

Dependent variable
Mobile Money Dummy -0.0191 -0.00172 0.0538 0.0570* 0.0704*

(0.0309) (0.0332) (0.0332) (0.0335) (0.0402)
N 2,621 2,621 2,621 2,621 2,620
R-squared 0.093 0.108 0.197 0.389 0.469

Dependent variable
Mobile Money Dummy 0.108*** 0.0980*** 0.114*** 0.0816*** 0.0950***

(0.0248) (0.0263) (0.0277) (0.0274) (0.0325)
N 2,621 2,621 2,621 2,621 2,621
R-squared 0.060 0.083 0.141 0.343 0.436

Dependent variable
Mobile Money Dummy 0.0285 0.0200 0.0208 0.0189 0.0313

(0.0192) (0.0200) (0.0208) (0.0212) (0.0261)
N 2,621 2,621 2,621 2,621 2,621
R-squared 0.018 0.032 0.076 0.280 0.392

Table 12 : The Effect of Mobile Money on borrwoing in 2SLS

Borrowed Money

Notes: Robust standard errors are in parentheses. The borrowing dummy is 1 if the
respondent borrowed the money in the last 12 months, and 0 otherwise. The specification
of control variables in each column  is the same as that in each column in Table 11. Notes
in Table 4 apply. *** p<0.01, ** p<0.05, and * p<0.1

A. The Effect of Mobile   Money on Borrowing

D. The Effect of Mobile  Money on Borrowing from a Savings Club
Borrowed from a Savings Club

B. The Effect of Mobile  Money on Borrowing from Friends or Relatives
Borrowed from Friends or Relatives

C. The Effect of Mobile  Money on Borrowing from Mobile Money Companies
Borrowed from Mobile Money Companies

a savings club.14. In summary, tables 11 and 12 show that the use of mobile money

increases the probability of receiving remittance and borrowing money.

Interaction of Mobile Money and Negative Shock

Among the six channels through which the use of mobile money affects schooling,

four channels are related to remittance or borrowing. Among the four channels, two

channels are related to following the negative shocks: the insurance channel and buffer

14I also examined the effect of the use of mobile money on borrowing from employers. The 2SLS
regression shows that the use of mobile money does not affect the probability of borrowing from
employers. The estimation results are available from the author upon request.
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through the borrowing channel. In tables 12 and 13, I estimate the equation (8) in

2SLS and examine whether the use of mobile money affects receiving remittance or

borrowing when a household experiences a negative shock such as the death of the

main earner or lower harvest volumes.

(1) (2) (3) (4) (5)

Dependent variable
Mobile Money Dummy 0.427*** 0.422*** 0.381*** 0.387*** 0.425***

(0.0455) (0.0456) (0.0471) (0.0468) (0.0609)
Mobile Money Dummy 0.0790 0.0576 0.0455 0.0466 0.0193
 ×Negative Shock Dummy (0.0537) (0.0530) (0.0528) (0.0528) (0.0667)

Negative Shock Dummy 0.0123 0.0160 0.0351 0.0319 0.0480
(0.0330) (0.0328) (0.0321) (0.0321) (0.0396)

N 2,621 2,621 2,621 2,621 2,621
Kleibergen-Paap Rank Wald 895.6 766.7 667.6 548 360.1
R-squared 0.214 0.246 0.432 0.451 0.531

Dependent variable
Mobile Money Dummy 3.556*** 3.526*** 3.155*** 3.176*** 3.795***

(0.582) (0.585) (0.626) (0.623) (0.745)
Mobile Money Dummy 0.903 0.829 0.915 1.032 0.665
 ×Negative Shock Dummy (0.676) (0.671) (0.749) (0.752) (0.831)

Negative Shock Dummy 0.106 0.0892 0.228 0.191 0.216
(0.349) (0.351) (0.389) (0.390) (0.409)

N 2,621 2,621 2,621 2,621 2,621
Kleibergen-Paap Rank Wald 895.6 766.7 667.6 548 360.1
R-squared 0.111 0.126 0.305 0.335 0.444

Table 13 : The Effect of a Negative Shock on  Receiving Remittance in 2SLS

Remittance Receipt Dummy

Frequency of Receiving Remittances

Notes: Robust standard errors are in parentheses.   Endogenous variables are mobile money use
dummy and mobile money use dummy × negative shock dummy. The instrumental variables are
network coverage dummy and network coverage dummy ×negative shock dummy. The
specification of control variables in each column is the same as that in Table 11. Notes in Table 4
apply. *** p<0.01, ** p<0.05, and * p<0.1

 A. The Effect on Receiving Remittances

B. The Effect on Frequency of Receiving Remittances

In Table 12, the dependent variable is a variable related to receiving remittance.

In Table 12, I examine the coefficient of the interaction term of the mobile money
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dummy and the negative shocks dummy. The estimated coefficients of the interaction

term in Table 12 show that the effects of experiencing negative shocks on on receiving

remittances are the same between the mobile money users and non-users.

In Table 13, I estimate the equation (8) when the dependent variable is a dummy

variable, indicating that a household borrowed money in the last 12 months. Table 13

shows that the estimated coefficient of the interaction term of the use of mobile money

and negative shock dummy is very small and statistically insignificant.

One concern in Tables 12–13 is the orthogonality of negative shocks. One might

argue that negative shocks are endogenous. In such a case, it is possible that they are

highly correlated with the instrumental variables and, as a result, the interaction term is

not estimated precisely. To check such a possibility, in Table A1, with other covariates,

I regress the negative shocks dummy on the instrumental variable, the network coverage

dummy. Table A1 shows that the negative shock dummy is orthogonal to the network

dummy.

Previous studies emphasize the role of the use of mobile money as a method to buffer

the negative shocks (Jack and Suri, 2014; Riley, 2018). More specifically, previous

studies in Kenya and Uganda showed that the use of mobile mobile money increases

the probability and frequency of receiving remittance when household received negative

shocks. In contrast, in our paper, we did not find such a pattern. Table 13 shows that

the effect of the negative shock on receiving remittance does not depends on the use

of the mobile money. Also, it also show that

In summary, tables 12–14 show that the effects of the use of mobile money on

receiving remittance and borrowing money are not different between mobile money

users and non-users.

6 Discussion and Conclusion

In this study, I have examined the effect of the use of mobile money on saving behavior.

My 2SLS estimation results show that the use of mobile money increases the probability

of receiving remittances in the last 12 months by 45 percentage points and the frequency

with which households receive remittances in the last 12 months increases by 4.3 times

when compared to a household that does not use mobile money. I also find that the
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(1) (2) (3) (4) (5)

Dependent variable
Mobile Money Dummy 0.0631 0.0561 0.0689 0.0861** 0.105*

(0.0408) (0.0418) (0.0423) (0.0418) (0.0555)
Mobile Money Dummy -0.0143 -0.00373 0.0358 0.0158 0.0196
 ×Negative Shock Dummy (0.0583) (0.0579) (0.0588) (0.0581) (0.0726)
Negative Shock Dummy 0.0670* 0.0802** 0.0686* 0.0722** 0.0884**

(0.0348) (0.0347) (0.0353) (0.0352) (0.0433)
N 2,621 2,621 2,621 2,621 2,621
R-squared 0.054 0.079 0.285 0.309 0.385

Dependent variable
Mobile Money Dummy 0.0154 0.0256 0.0578 0.0677* 0.0657

(0.0395) (0.0409) (0.0399) (0.0395) (0.0507)
Mobile Money Dummy -0.0709 -0.0598 -0.0191 -0.0275 -0.00626
 ×Negative Shock Dummy (0.0566) (0.0564) (0.0553) (0.0546) (0.0676)
Negative Shock Dummy 0.102*** 0.105*** 0.100*** 0.100*** 0.119***

(0.0336) (0.0335) (0.0334) (0.0333) (0.0400)
N 2,621 2,621 2,621 2,621 2,621
R-squared 0.061 0.084 0.320 0.343 0.436

Dependent variable
Mobile Money Dummy 0.118*** 0.102*** 0.0704** 0.0722** 0.0883**

(0.0309) (0.0319) (0.0327) (0.0324) (0.0409)
Mobile Money Dummy -0.0197 -0.00787 0.0271 0.0214 0.0167
 ×Negative Shock Dummy (0.0442) (0.0438) (0.0444) (0.0440) (0.0524)
Negative Shock Dummy 0.0265 0.0360 -0.00276 -0.00268 -0.0293

(0.0236) (0.0238) (0.0250) (0.0250) (0.0285)
N 2,621 2,621 2,621 2,621 2,621
R-squared 0.020 0.033 0.267 0.283 0.396
Notes: Robust standard errors are in parentheses. The specification of control variables in each
column is the same as that in each column of  Table 11. Notes in Table 4 apply. Kleibergen-Paap
Rank Wald statistics is the same as Table 13 because the endogenous and instrumental variables are
the same as the ones used in Table 13  *** p<0.01, ** p<0.05, and  * p<0.1

Borrowed Money from Mobile Money Companies

Table 14: The Effect of Negative Shock and Mobile Money on Borrowing in 2SLS

A. The Effect on Borrowing
Borrowed Money 

B. The Effect on Borrowing from Relatives or Friends
Borrowed Money from Relatives or Friends

C. The Effect on Borrowing from Mobile Money Companies

use of mobile money increases the probability of borrowing money and saving by 11

and 14 percentage points, respectively. On the other hand, I find that the effects

40

－ 163－



(1) (2) (3) (4) (5)
Dependent variable
Network Coverage Dummy -0.0205 0.00342 0.0125 0.0125 0.0531

(0.0209) (0.0212) (0.0272) (0.0275) (0.0387)
N 2,621 2,621 2,621 2,621 2,621
R-squared 0.125 0.153 0.373 0.392 0.457
Enumeration Dummies yes yes yes yes yes
Mobile phone ownership yes yes yes yes yes
Negative shocks yes yes yes yes
HH Characteristics yes yes yes
Distance to Markets yes yes
Income Sources yes

Table 15 : The Effect of Network Dummy on Negative Shock (OLS)

Negative shock dummy

Notes: Robust standard errors are in parentheses. The specification of control variables in
each column is the same as that in Table 4. Notes in Table 4 apply. *** p<0.01, **
p<0.05, and * p<0.1

of experiencing negative shocks on receiving remittance and borrowing are the same

between mobile money users and mobile money non-users.

Previous studies emphasize the role of the use of mobile money as a method to

smooth consumption (Jack and Suri, 2014; Riley, 2018). However, we did not find such

a role. Instead, we found that the effect of experiencing negative shock on receiving

remittance and borrowing money does not depend on the use of mobile money. Also,

we find that once we control the use of mobile money, experience of negative shock

does not affect receiving remittance while the experience of negative shock certainly

increases the probability of borrowing.

This would suggests that the effect of the use of mobile money on easing financial

constraints and smoothing consumption is not operating in our data set. The fact

that the use of mobile money increases savings might suggest a possibility that mobile

money helps households to be engaged in various financial activities and to accumulate

wealth, which decrease the need of receiving remittance when a household experience

a negative shock.

My empirical results have several implications. First, having more mobile network

increases the probability of using mobile money and increasing saving, borrowing and

receiving remittance. Second, this increase of the use of mobile money is not for buffer-

ing negative shocks. Third,my empirical results have an implication for the regulation

of mobile money. As the amount of money transferred through mobile money becomes

almost the same as that of money in the traditional banking system, regulatory au-
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thorities of the governments of developing countries started taking interest in imposing

strict regulations on mobile money providers. Any regulatory policy needs to be bal-

anced between the costs and benefits of regulations. Previous studies identified the

benefits of using mobile money, such as the benefits of consumption smoothing (Jack

and Suri, 2014; Riley, 2018) and enhancing the efficiency of implementing a welfare sys-

tem (Aker et al., 2016; Muralidharan et al., 2016) and a payment system (Blumenstock

et al., 2015). My results show that the use of mobile money will provide an additional

benefit for easing financial constraints in schooling. This factor needs to be taken into

consideration in designing a policy for mobile money providers.
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機関投資家との比較）

1994 (3) 公的金融機関行動と地域金融サービス需給に関 長崎大学 教授 内 田 滋

する研究

(4) 流動性制約に関する実証分析 慶応義塾大学 教授 牧 厚 志

(5) 短期金利の変動に関する理論的実証的研究 横浜国立大学 助教授 森 田 洋

（共同研究） 〃 教授 笹 井 均

個人研究 ６ (1) 家計の貯蓄性向の決定要因 長崎大学 教授 松 浦 克 巳

(2) 安全第一基準に基づくポートフォリオ選択問題の 広島大学 助手 土 肥 正

理論的・実証的研究

1995 (3) 地域金融の地域経済成長への影響についての実 名古屋市立大学 教授 根 津 永 二

証分析

(4) 大都市圏における郵便貯金と銀行預金の競合・ 名古屋市立大学 助教授 福 重 元 嗣

補完関係

(5) 郵便貯金事業創業・進展の役割と明治期金融財 神戸学院大学 教授 高 島 博

政に関する財政学的研究　（明治財政と郵政事

業活動展開の一つの理論的・実証的研究：序説）

(6) 地方単独事業の拡大と地方債・地方交付税措置 鹿児島経済大学 助教授 梅 原 英 治

の財政効果　（財政力指数の高い自治体と低い

自治体の比較分析）

個人研究 ３ (1) 明治期経済発展における郵便貯金・政策金融の 小樽商科大学 教授 川 浦 昭 彦

共同研究 ３ 役割

(2) 日本の財政投融資の経営的課題 千葉商科大学 教授 齊 藤 壽 彦

1996 (3) 今後の地方財政の役割と地方債資金を通じた財 明海大学 教授 兼 村 高 文

投資金の運用方法　（共同研究） 明星大学 助教授 星 野 泉

(4) 「市場の失敗」と公的金融サービス 広島大学 教授 小 村 衆 統

－各国比較に基づく実証研究－ 〃 教授 北 岡 孝 義

（共同研究） 〃 専任講師

(5) 生活基盤社会資本整備における郵貯の役割 熊本学園大学 教授 高 瀬 泰 之

(6) 進展する情報化・国際化の下での社会構造の流 シンガポール国立大学大学院

動化と貯蓄行動の変化　－消費行動との関連分 学生 NG MIEN WOON

析、日・米比較分析を含めて－ Old Dominion University U.S.A

（共同研究） 教授 Ｃ．Ｐ．ＲＡＤ

個人研究 １ (1) 社債市場における資金の運用と管理に関する先 大阪大学 教授 仁 科 一 彦

共同研究 ５ 端的な方法の研究

(2) 公共投資の地域間配分と地域間格差 三重大学 教授 焼 田 党

1997 （共同研究） 四日市地域経済研究所 研究員 朝 日 幸 代

(3) 地域経済における郵貯資金の活用のあり方-高齢 愛媛大学 教授 小 淵 港

化先進地域への資金活用と地場産業の育成とい 〃 助教授 松 本 朗

う視点から－　（共同研究） 〃 講師 丹 下 晴 貴

(4) 公的金融と準公共財供給の現状と課題・展望　 富山大学 教授 古 田 俊 吉

（共同研究） 〃 助教授 中 村 和 之

(5) 電子マネーの決済システム、金融機関・郵貯、利 名古屋大学 教授 千 田 純 一

用者に与える影響の研究　（共同研究） 〃 助手 西 垣 鳴 人

(6) マルチメディアのユニバーサル・サービスと郵貯資 大阪大学大学院 教授 辻 正 次

金　（共同研究） 名城大学 教授 手 嶋 正 章

帝塚山大学 教授 森 徹
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個人研究 ４ (1) アメリカにおける住宅関連公的金融の保証、リファ 中央大学 教授 井 村 進 哉

共同研究 ２ イナンス、民営化のコストに関する実証的研究　

－日米の比較の視点から－

1998 (2) 日本の経済協力の現状と効率性 福岡大学 講師 高 瀬 浩 一

(3) 沖縄県経済における郵貯資金の役割に関する研 沖縄国際大学 教授 富 川 盛 武

究　－地域振興の観点から－ 〃 助教授 広 瀬 牧 人

（共同研究） 〃 助教授 前 村 昌 健

〃 講師 安 里 肇

〃 講師 鵜 池 幸 雄

〃 講師 大 井 肇

(4) 最適な公的金融システムの設計についての 滋賀大学 助手 丸 茂 俊 彦

一試論　（共同研究） 神戸大学 教授 滝 川 好 夫

(5) 地域金融機関の効率性の計測 新潟大学 教授 宮 越 龍 義

－確率的フロンティア生産関数－

(6) 社会資本整備の地域社会への経済的効果－生 神奈川大学 講師 宮 原 勝 一

活関連、通信分野の社会資本整備の地域貢献

個人研究 ７ (1) 金融不安時における郵便貯金に対する女性 京都学園大学 専任講師 井 手 幸 恵

共同研究 ２ の意識と実態

(2) 広域型トータルヘルスケア・システムへの郵 埼玉大学 教授 小笠原 浩 一

1999 貯資金活用の可能性に関する研究 〃 助教授 後 藤 和 子

（共同研究） 埼玉県地方自治センター 主任 平 野 方 紹

埼玉県立衛生短期大学 助手 林 裕 栄

新潟大学大学院 野 澤 由 美

(3) ベンチャー支援と郵貯資金の活用について 石巻専修大学 教授 木 伏 良 明

(4) 郵貯資金の有価証券市場における関りと役割 大阪府立大学 助教授 黒 木 祥 弘

(5) 金融規制改革と地域における中小企業金融 青森公立大学 教授 今 喜 典

の変化

(6) 公的資金の市場運用と株主行動主義 神戸大学 教授 榊 原 茂 樹

(7) 日本の国債管理政策　－近年における「満期構 上智大学 助教授 竹 田 陽 介

成の短期化」がマクロ経済に及ぼす影響について

(8) 債券ポートフォリオの理論的実証的研究 一橋大学 教授 三 浦 良 造

（共同研究） 〃 専任講師 大 上 新 吾

(9) イールドカーブの形状に関するリスク分析 横浜国立大学 助教授 森 田 洋

個人研究 5 (1) 公的金融機関の貸出行動と企業の設備投資に与 横浜国立大学 助教授 井 上 徹

共同研究 3 える効果の実証研究

(2) ＡＴＭ相互接続におけるネットワーク外部性の分析 関西大学 専任講師 岡 村 秀 夫

2000 (3) 混合寡占的金融市場における公的金融の役割 新潟大学 助教授 芹 澤 伸 子

(4) 情報・通信基盤等の社会資本整備が経済成長に 上智大学 専任講師 中 里 透

与える影響に関する実証的研究

(5) 非対称情報下での社債発行の理論 神戸大学 助教授 原 千 秋

（共同研究） 一橋大学 助教授 大 橋 和 彦

(6) 郵貯資金運用手段の多様化と財政規律に関する 長崎大学 教授 深 浦 厚 之

研究　－資産担保証券を中心に－

(7) 地方自治体の公共サービス供給と郵便貯金の役 名古屋市立大学 教授 森 徹

割　（共同研究） 四日市大学 教授 稲 垣 秀 夫

(8) １９７０年以降の日本における金融仲介 高千穂バンキング研究会

（共同研究） 代表：高千穂商科大学 教授 宮 坂 恒 治

高千穂商科大学 教授 原 司 郎

ほか５名

個人研究 4 (1) 国民の貯蓄行動・金融資産選択に対する郵便貯 岐阜大学 助教授 大 藪 千 穂

共同研究 3 金事業のＩＴの意義　（共同研究） 〃 教授 杉 原 利 治

(2) 郵政事業におけるマーケティング戦略 日本福祉大学 助教授 小 木 紀 親

2001 －ポスタル・マーケティング戦略の展望－

(3) 地域金融におけるメインバンク機能　 摂南大学 助教授 加 納 正 二

(4) 財投改革後の公的金融の課題－アカウンタビリ 千葉商科大学 教授 齊 藤 壽 彦

ティを中心として－ （共同研究） 〃 講師 山 根 寛 隆

(5) 金融システムの安定化策と公的資金の役割 名古屋市立大学 助教授 櫻 川 昌 哉

－「予算制約のソフト化」をいかに防ぐか－ 〃 助教授 細 野 薫

（共同研究）

(6) 「証券トラブル」についての実態調査 神戸大学大学院 教授 滝 川 好 夫

(7) エクイティファイナンスと郵貯資金の活用 北海道大学 教授 濱 田 康 行
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個人研究 ４ (1) 支出税としての401(K)年金プランと生涯税負担の 名城大学 助教授 鎌 田 繁 則

共同研究 ２ 水平的公平性

(2) 証券市場における銀行の役割に関する実証研究 一橋大学大学院 助教授 小 西 大

2002 (3) 経済発展における公的金融の役割と家計行動　 名古屋文理大学 助教授 関 川 靖

－東南アジア諸国と日本の比較考察－ 中京学院大学 助教授 山 中 高 光

（共同研究）

(4) スワップマーケット情報を用いた債券流通市場 高千穂大学 教授 高 橋 豊 治

分析

(5) 日本における郵貯制度と消費者保護システム　 関西学院大学 教授 春 井 久 志

－イギリス金融サービス機構(FSA)との比較を中

心に－

(6) 諸外国における公的金融サービスの再評価 名古屋大学大学院 助教授 家 森 信 善

について　（共同研究） 〃 助教授 西 垣 鳴 人

個人研究 1 (1) 遠隔医療、遠隔教育事業への郵貯資金活用の 京都教育大学 教授 田 岡 文 夫

共同研究 1 可能性と方法に関する研究

2003 (2) 地域活性化政策に対する郵貯資金の活用に 大阪大学大学院 教授 辻 正 次

関する研究　（共同研究） 助教授 今 川 拓 郎

個人研究 5 (1) 金融機関の支援行動と公的資金注入の経済合 神戸大学大学院 助教授 砂 川 信 幸

共同研究 1 理性

(2) 公表情報、私的情報と金融危機 横浜私立大学 助教授 武 田 史 子

2004 (3) ﾘｽｸ･ﾌﾟﾚﾐｱﾑとﾏｸﾛ経済活動 同志社大学 助教授 植 田 宏 文

(4) 金融業におけるﾕﾆﾊﾞｰｻﾙ･ｻｰﾋﾞｽと金融排除問題 関西学院大学 助教授 岡 村 秀 夫

(5) 公的企業のｶﾞﾊﾞﾅﾝｽ 新潟大学大学院 教授 芹 澤 伸 子

(6) 長期金融ｼｽﾃﾑ安定のための郵便貯金の役割　 九州産業大学 教授 益 村 眞 知 子

（共同研究） 長崎県立大学 助教授 矢 野 生 子

個人研究 5 (1) ｾｸﾀｰ･ｽﾌﾟﾚｯﾄﾞを利用した債券理論時価の導出　 東京国際大学 教授 渡 辺 信 一

共同研究 1

(2) 財政運営の安定性と公的金融の役割についての 上智大学 助教授 中 里 透

2005 実証的研究

(3) 日本の国債市場における郵便貯金資金 駒澤大学 教授 代 田 純

(4) わが国長期国債先物市場のﾏｲｸﾛｽﾄﾗｸﾁｬ 一橋大学大学院 教授 釜 江 廣 志

〃 講師 山 根 寛 隆

(5) BIS規制の金融機関の行動への影響、金融機関 東北大学 助教授 渡 部 和 孝

の合併　（共同研究） 公正取引委員会経済取引局 荒 井 弘 毅

(6) 家計の金融資産選択行動の長期的変化 中村学園大学 助教授 吉 川 卓 也

個人研究 2 (1) 日本郵政公社の企業価値推定に関する実証研究 佐賀大学 教授 大 坪 稔

共同研究 3

(2) ｺｰﾎﾟﾚｰﾄ･ｶﾞﾊﾞﾅﾝｽ改革の要因･効果と郵便貯金 北九州市立大学 助教授 内 田 交 謹

2006 (3) ｸﾚｼﾞｯﾄｶｰﾄﾞの普及と決済口座利用動向に関する 長崎大学 教授 須 齋 正 幸

研究　（共同研究） 助教授 山 下 耕 治

助教授 春 日 教 測

(4) 移行経済諸国における貯蓄銀行の比較研究 一橋大学 専任講師 杉 浦 史 和

（共同研究） 助教授 岩 崎 一 郎

(5) 郵便貯金資金及び財政投融資と奨学金制度・ 早稲田大学大学院 大学院生 白 川 優 治

政策の関係についての研究　（共同研究） 同上 小 島 佐 恵 子

個人研究 2 (1) 地方における郵便局の配置と経済性 鹿児島大学 助教授 永 田 邦 和

共同研究 2 （共同研究） 鹿児島大学 教授 石 塚 孔 信

(2) 郵便貯金の市場運用への移行ﾌﾟﾛｾｽが資金循環 慶應義塾大学 玄 ソ ク

2007 に与える金融連関分析とｼﾐｭﾚｰｼｮﾝ 連携21COEﾌﾟﾛｸﾞﾗﾑ研究員

(3) 金融ｼｽﾃﾑ安定化とｼｽﾃﾐｯｸﾘｽｸ波及の研究 長崎大学 助教授 阿 萬 弘 行

（共同研究） 秋田経済法科大学 講師 宮 崎 浩 伸

(4) 郵便貯金銀行の外資への売却によって生じうる 龍谷大学 助教授 鈴 木 智 也

ﾏｸﾛ経済構造の変化：ﾆｭｰｼﾞｰﾗﾝﾄﾞのｹｰｽ

個人研究 3 (1) 資本主義の精神と証券市場の役割 埼玉大学 教授 相 沢 幸 悦

(2) 郵便貯金と地域金融市場 関東学院大学 准教授 黒 川 洋 行

2008 (3) 郵便貯金銀行は地域金融機関を混乱させるのか 神戸大学大学院 教授 滝 川 好 夫
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個人研究 3 (1) 地域金融機関の貸出しにおける横並び行動 関西大学 准教授 中 川 竜 一

(2) 証券化市場の拡大とメインストリート金融 茨城大学 教授 内 田 聡

2009 (3) 金融コングロマリットのリスクと資本規制 武蔵大学 非常勤講師 茶 野 努

個人研究 3 (1) 欧州金融市場での金融危機と実体経済への影響 関西大学 教授 高 屋 定 美

共同研究 1

(2) 東京証券取引所の改革と証券市場の透明性 名古屋市立大学 講師 坂 和 秀 晃

2010 （共同研究） 大阪大学 助教 生 方 雅 人

(3) 金融機関のリスク資本の評価・管理 神奈川大学 准教授 菅 野 正 泰

(4) アメリカのコミュニティ投資と個人金融 ｿｰｼｬﾙ・ﾌｧｲﾅﾝｽ 代表 唐 木 宏 一

個人研究 3 (1) 世界金融危機における資金調達の逼迫度に 新潟大学 教授 伊 藤 隆 康

共同研究 1 関する研究

(2) 戦前日本の地方預貯金市場の実証的研究 東京大学 博士課程 早 川 大 介

2010 -　新潟県を事例に　-

(3) 企業が証券会社及び銀行に求める保険的役割に 佐賀大学 准教授 三 好 祐 輔

関する実証研究

(4) 現代女性のライフコースと金融行動 -生活経済 ﾆｯｾｲ基礎研 主任研究員 栗 林 敦 子

リスクとしての非婚・晩婚・離婚に女性はどう対応 ﾆｯｾｲ基礎研 研究員 井 上 智 紀

するか-（共同研究）

個人研究 3 (1) 地域金融機関に関する経済の外部性効果の計測 愛知大学 教授 打 田 委 千 弘

共同研究 1 -　愛知県の工業メッシュデータを用いた例　-

(2) イギリスにおける金融排除問題への取組みに関する 成城大学 研究員 峯 岸 信 哉

2011 考察　-　クレジットユニオン業界を中心として　-

(3) 固定資産税を活用した地域再生ファンドの可能性 東海大学 准教授 川 崎 一 泰

(4) 銀行業における財務業績の価値関連性の国際比較 東京富士大学短期大学部 准教授 井 手 健 二

（共同研究） 武蔵大学 非常勤講師 松 澤 孝 紀

個人研究 4 (1) 長期不況下における郵便貯金の資金的役割 青山学院大学 助教 伊 藤 真 利 子

共同研究 1 -　定額貯金満期資金をめぐって　-

(2) リテールバンキングの変容と金融機関行動の研究 和歌山大学 講師 簗 田 優

2012 -　日英米の住宅金融をめぐって　-

(3) 世界金融危機下の日中米株式市場の比較分析 福岡女子大学 准教授 張 艶

（共同研究） 厦門大学 副教授 劉 振 涛

(4) 金融商品取引法の証券市場への影響 立命館大学 講師 渡 辺 直 樹

(5) 家計調査資料を用いた日韓貯蓄行動に関する 横浜市立大学 教授 鞠 重 鎬

比較分析

個人研究 4 (1) 複雑な金融商品の評価に伴う外部専門家の利用 流通経済大学　　 准教授 岡 本 紀 明

共同研究 1 に関する国際比較研究

(2) ニュージーランドの住宅取引及び住宅金融に関する 滋賀大学大学院 博士課程 中 尾 彰 彦

2013 調査分析－我が国の住宅金融への示唆－

(3) 最適貯蓄計画の数値解析手法の開発と経済実験 近畿大学 准教授

による検証　（共同研究） 立命館大学 教授 井 澤 裕 司

(4) 銀行救済における公的資金の最適配分問題と 北海道大学大学院 教授 鈴 木 輝 好

その経済効果

(5) ゆうちょ銀行 vs. 民間預金取扱金融機関の店舗展開 神戸大学大学院 教授 滝 川 好 夫

の決定要因：全国市区町村データを用いた実証研究
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個人研究 6 (1) 近年の流動性供給における金融商品価格に関する 中京大学 准教授 英 邦 広

研究

(2) 中国の外貨準備資金によるアクティブ株式運用の 長崎県立大学 准教授 小 原 篤 次

2014 実証研究

(3) 大規模金融機関縮小のインパクト－公社化以降の 中央大学 准教授 鯉 渕 賢

郵貯減少が都道府県別預金市場に与えた影響の

分析-

(4) 銀行リテール事業における最適店舗チャネルの 成蹊大学 教授 永 野 護

研究

(5) 機関投資家が市場流動性に及ぼす影響に関する 名古屋市立大学 准教授 坂 和 秀 晃

実証分析

(6) 金融機関における成年後見制度の必要性－地域 東京大学大学院 博士課程 税 所 真 也

金融機関による見解と認識の分析を通して－

18 個人研究 5 (1) 大学生の金融リテラシーと金融教育 明治大学 准教授 浅 井 義 裕

共同研究 1 (2) 新規公開により企業の知名度は向上するのか 名古屋大学大学院 講師 高 橋 秀 徳

（共同研究） 関西学院大学 教授 岡 田 克 彦

2015 (3) 日本の銀行業の市場規律 鹿児島大学 教授 永 田 邦 和

(4) 高速取引の普及が個人投資家の投資環境に 長崎大学 教授 森 保 洋

もたらす影響

(5) 個人少額貯蓄の地域経済に対する社会経済的 神戸大学大学院 講師 田 中 光

な影響

(6) ＥＳＧ（環境・社会・ガバナンス）の情報と評価基準 愛知学泉大学 講師 浅 野 礼 美 子

9 個人研究 5 (1) 戦時期の郵便貯金 静岡英和学院大学 准教授 伊 藤 真 利 子

共同研究 1 ー1930年代預貯金市場を中心として

(2) どうすれば景気に左右されずに資産を運用できるのか 北海学園大学 准教授 吉 川 大 介

2016 (3) アベノミクスは成長期待を高めたのか 東京理科大学 専任講師 土 屋 陽 一

ー株価予測の考察から

(4) マレーシアにおけるイスラム金融と従来型金融の比較 明治大学 教授 伊 藤 隆 康

分析：金融政策の予想が市場に与える影響の検証

(5) マイナス金利政策の経験 関西大学 教授 高 屋 定 美

ーユーロ圏と欧州小国の経験から学ぶ

(6) 公共投資と証券市場との関係に関する実証研究： 神戸大学大学院 准教授 宮 崎 智 視

産業別データを用いた分析 流通科学大学 准教授 小 塚 匡 文

（共同研究） 東海大学 准教授 平 賀 一 希

21 個人研究 4 (1) 郵便ネットワークの金融包摂効果に関する研究 神戸大学大学院 准教授 井 上 武

共同研究 1 －戦後日本の所得格差に与えた影響

(2) 非伝統的金融政策が日本の金融市場や家計の 名古屋大学大学院 教授 清 水 克 俊

2017 貯蓄・消費行動に与えた影響に関する分析

(3) 大規模災害が金融市場にどのような効果を与えるか 名古屋大学大学院 教授 渡 辺 直 樹

(4) 実験経済学による個人のポートフォリオ選択の

決定要因分析－あいまいさ選好、リスク選好、 敬愛大学 教授 和 田 良 子

時間選好率および金融リテラシー 慶應義塾大学 修士課程 大 塚 崇 夫

（共同研究）

(5) 資金余剰経済における銀行リスクの決定要因」 一橋大学大学院 教授 安 田 行 宏

－アベノミクス導入後における検証

15 個人研究 4 (1) Financial Acceleratorと金融政策 東京大学大学院 専任講師 平 野 智 裕

共同研究 2 (2) 同族企業が市場流動性に与える効果の検証 名古屋市立大学大学院 准教授 坂 和 秀 晃

(3) クラウドファンディングの成功要因に関する実証研究 神戸大学大学院 教授 藤 原 賢 哉

2018 (4) 長生きリスクに対するリスク・マネジメント 早稲田大学 准教授 尾 﨑 祐 介

：介護予防に向けた政策提言（共同研究） 明治大学 准教授 藤 井 陽 一 朗

(5) 日本銀行によるETF買入政策と日経平均銘柄への 中央大学 教授 原 田 喜 美 枝

影響 （共同研究） オーストラリア国立大学 准教授 沖 本 竜 義

(6) 日本における消費者のキャッシュレス化に関する 城西大学 教授 竹 村 敏 彦

実証研究
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18 個人研究 6 (1) デフレ下における資産価格変動と金融政策運営 専修大学 教授 奴 田 原 健 悟

(2) 低金利政策下における銀行のリスクテイク行動と 長崎大学 教授 式 見 雅 代

銀行間競争

(3) 視線計測実験による金融商品選択行動の研究 早稲田大学大学院 博士課程 小 林 伸

（共同研究） マーサージャパン㈱ アナリスト 新 井 拓 也

(4) 取締役会の構造・個人ネットワークが日本企業の 埼玉大学 准教授 長 田 健

不正発生・発覚に与えた影響（共同研究） 日本銀行 企画役 橋 本 武 敏

(5) 金融システム安定化と銀行規制一元化への挑戦 金沢大学 准教授 佐 藤 秀 樹

：ヨーロッパから学ぶシステミックリスクの事前防止策

(6) 1903年の普通銀行は預金銀行だったか 愛知大学 准教授 早 川 大 介

Ѹ『銀行通信録』データを用いた分析Ѹ 常葉大学 准教授 三 浦 一 輝

（共同研究） 法政大学 名誉教授 㟴 見 誠 良

個人研究 6 (1) 新型コロナウイルス感染症(COVID–19)が金融市場 日本大学 教授 菅 野 正 泰

に及ぼすリスクの分析

(2) 独立財政機関と国債市場 神戸大学大学院 准教授 宮 崎 智 視

：国際比較と日本への政策的含意

(3) 経営者報酬契約とESG投資 KKBS　　  associate  professor 佐　　藤 愛

神戸大学経済経営研究所 ｼﾞｭﾆｱ・ﾘｻｰﾁ・ﾌｪﾛｰ

(4) 非伝統的金融政策がマクロ経済変数に与えた影響 横浜市立大学大学院 客員准教授 中 園 善 行

(5) 定性情報が企業価値評価に与える影響 九州大学 准教授 三 輪 宏 太 郎

(6) 商業銀行の役員報酬制度が金融システムの安定に Asia School of Business in collaboration 

及ぼす影響の実証分析 with MIT Sloan 　ファイナンス助教授 竹　　井 郁　　夫

15 個人研究 3 (1) 金融の不安定性の元での銀行合併の分析 横浜国立大学 講師 猪 野 明 生

共同研究 3 （共同研究） 長崎大学 准教授 松 木 佑 介

(2) 企業の環境配慮的活動は危機における企業パフォー 筑波大学 准教授 作 道 真 理

マンスを支えるのか～日本からのエビデンス

(3) 性格特性と投資スタイル～Big Fiveによる測定～ ㈱パパラカ研究所社長/大阪大学招聘研究員

（共同研究） 山 根 承 子

㈱パパラカ研究所副社長/慶応義塾大学訪問研究員

荒 木 宏 子

池田泉州キャピタル　会長 野 田 隆

(4) コロナ禍の財政破綻懸念が家計の貯蓄行動に与える 愛媛大学 准教授 新 関 剛 史

影響

(5) 日本における投資家センチメントの特徴と株式市場へ 県立広島大学 准教授 塚 原 一 郎

の影響（共同研究） 常葉大学 准教授 土 村 宜 明

(6) 銀行の産業別貸出データによる金融政策効果の分析 横浜市立大学 教授 随 清 遠

11 個人研究 4 (1) COVID-19（新型コロナウイルス）危機が主要国の信用 明治大学 教授 伊 藤 隆 康

共同研究 1 リスクに与えた影響の検証

(2) 日本における新型コロナウイルスの地方債市場へのイン 西南学院大学 教授 丹 波 靖 博

パクトとリスク管理に関する考察（共同研究） 九州大学 教授 大 石 桂 一

西南学院大学 准教授 原 口 健 太 郎

(3) ESG投資とイスラム金融：制度的類似性と株価・企業行 同志社大学大学院 教授 吉 田 悦 章

動等への影響の検証

(4) あいまいさ回避度およびあいまいな情報のトリートメント能 敬愛大学 教授 和 田 良 子

力が家計の株式保有にもたらす影響―経済実験および

フィールドデータとの整合性によるモデルの検証―

(5) モバイルマネーの使用は貯蓄を増加させるか？ 筑波大学 教授 内 藤 久 裕

ジンバブエのデータからの分析
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