
ॻࠂऴใ࠷ֶཹ

ཛྷาඒेޒ

2018 12݄ 25

1 ͡Ίʹ

͜ΜʹͪɻेޒཛྷͰ͢ɻ3݄ॳ०ʹത࢜߸Λऔಘͯ͠ɺࡏݱभେֶͰֶৼಛผڀݚһ (PD)Λ͍ͯ͠

·͢ɻԿຊʹ͔͍͍ͤͨͯ͠ࠃؼɺٯΧϧνϟʔγϣοΫͷΑ͏ͳͷ͋·Γ͓ͯ͡ײΒͣɺ͠ٱͿ

Γͷຊͷඒຯ͍͠͝൧ͱᚶ͍͔ΓͷཅؾΛָ͠ΜͰ͍·͢ɻ͜ͷ࠷ऴϨϙʔτͰɺΕͳ͍͏ͪʹത࢜

߸Λऔಘ͢Δ·Ͱͷϥετεύʔτʹ͍ͭͯɺӳֶཹࠃʹ͍ͭͯΑ͘ฉ͔ΕΔϙΠϯτɺ·ͨ͜Ε͔Βཹֶੜ

͚ͯʹΊΔਓ࢝Λ׆ PhDੜ׆ͷΞυόΠεΛ͍ͨͤࡌͱ͍ࢥ·͢ɻ

2 ത࢜߸औಘʹࢸΔ·Ͱ

ͯ͞ɺത࢜՝ఔ 3ͷऴΘΓͰ͋Δ 2017 7݄ͷ࣌ͰɺAAAIͳͲͷࡍࠃձٞʹจ͕ຊແࣄʹ௨

Γɺͦͷޙ༧උ৹ࠪΛͯܦɺത࢜จΛॻ͘४උ͕͍·ͨ͠ɻͦͷޙ 2017 10݄த०ʹɺҎલԠืͯ͠

ֶ͍ͨৼ PDͷॻྨ৹ࠪʹ௨Γ·ͨ͠ɻֶৼ PD 2018 4݄͔Β࠾༻Ͱɺͦͷલ݄ͷ 3݄·Ͱʹത࢜߸Λ

औಘ͢Δඞཁ͕͋ͬͨͨΊɺεϐʔυͰതΛॻ্͖͛ 1݄ॳ०ʹఏग़͠ɺ2݄த०ʹޱ಄ࢼʢVivaͱ

Έ·ͨ͠ɻࡁʹɻ໌֬ͳλΠϜϦϛοτ͕͓͔͋ͬͨ͛ͰɺതΛμϥμϥͱॻ͔ͣͨ͠·͍ߦͼ·͢ʣΛݺ

ҰํɺకΊΓʹؒʹ߹Θͳ͍ເΛͳͳݟΔͳͲɺ͔ͳΓਫ਼ਆతͳετϨε͕ཷ·ͬͨظ࣌Ͱ͋Γ·͠

ͨɻ͍౼ͪΛ͔͚ΔΑ͏ʹɺ͜ͷظ࣌ͷΠΪϦε҉͔ͯͨͬ͘פͰ͢ɻ

ͷɺϥϑͳ͍ͨʹࣨݧࢼɺࢼ಄ޱ Tγϟπͱδʔύϯ࢟ͷ֎෦৹ࠪһͷ Gerhard Woogingerͱɺ

͔ͬ͠ΓΦοΫεϑΥʔυͷنఆΛண͜ͳ͍ͯ͠Δֶ෦ͷMichael Wooldridgeʢ௨শMikeʣͰͨ͠ɻ

ΦοΫεϑΥʔυͷޱ಄ࢼͰɺҰൠతͳޱ಄ࢼ*1ͷελΠϧͱҟͳΓɺ৹ࠪһ͕ത࢜จΛಡΈࠐΈɺ

2ʙ3ؒ࣌ɺֶੜͻͨ͢Β৹ࠪһͷ࣭ʹ͑·͢ɻͳ͓ɺࢦಋڭһࢀՃͰ͖·ͤΜɻGerhardɺ߹

ֶͤΞϧΰϦζϜͳͲͷઐՈͰɺจΛ͖ͬͪΓ͔͘ࡉಡΉ͜ͱʹఆධ͕͋ΔํͰ͢ɻϑϨϯυϦʔͳ

ग़Ͱཱͪʹͯ͠ɺ༧Ҏ্ʹ Gerhardͷ࣭͔ͨͬ͠ݫͰ͢ɻจࣗମͷ༰ʹؔͯ͠ɺಛʹͳ

͑͘Δ͜ͱ͕Ͱ͖ͨͷͷɺং൫ʹύϥϝʔλԽྔࢉܭཧʹؔ͢Δཧతͳ࣭͕͋Γɺʮ͑ɺͦͷ࣭

ͦΜͳʹതͷ༰ʹؔ͋Δʁʂʯͱ৺͍ͭͭࢥɺԿͱ͔͑·ͨ͠ɻং൫ͷ༧ܸ߈͵ͤظΛԿͱ͔Γ

ӽ͑ɺࢲͷڀݚʹؔͯ͠ͱͯత֬ͳ࣭Λ͍͔ͭͯ͘͠Β͑·ͨ͠ɻײಈͨ͠ͷɺࣗͷڀݚʹඇৗʹ

Ͱͳ͘ɺͲͷΑ͏ʹ݁ՌΛ֦ுͰ͖Δ͔ͳͲͷίϝϯτ͍͔ࡉΒ͍ɺจͷॻ͖ํͳͲͷͯͬ࣋ຯΛڵ

Λଟ͘Β͑ͨ͜ͱͰ͢ɻ2ؒ࣌ͷؒ࣌ݧࢼͷؒͰɺ͕ڀݚେ͖͘ਐΈ·ͨ͠ʢসʣɻऀڀݚͷ͘Εͱͯ͠ɺ

*1 ത࢜ͷֶੜ͕ͦΕ·ͰͷڀݚՌΛൃද͠ɺ৹ࠪһ͔Β࣭͕͋Δͱ͍͏ͷɻ
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͜ͷΑ͏ͳଃΓຊʹԿʹ͑ΒΕͳ͍ͷͰ͢ɻVivaޙɺ10΄Ͳ੮Λ֎͠ɺMikeʹݺͼग़͞Εʡ

Congratulations! Your thesis is one of the most beautiful thesis I have ever seen.ʡͱ͖͍ͩͨͯͬݴ·͠

ͨɻ͓ੈࣙͩͱͯ͠ɺؤுͬͨߕ൹͕͋ͬͨͳ͊ͱͨͬࢥॠؒͰ͢ɻ

3 ײࡶ

ΠΪϦεͷఱؾ৯ࣄʹ͍ͭͯจ۟ͨ͘͞Μ͋ΔͷͷɺΦοΫεϑΥʔυͷཹֶݧܦຊʹಘ͍

ͷͩͬͨͱ͍ࢥ·͢ɻಛʹɺത࢜՝ఔͰͷ 3ؒɺϤʔϩού֤ͰͷूڀݚձαϚʔεΫʔϧʹࢀՃ

͠ɺڀݚίϛϡχςΟͱͷͭͳ͕ΓΛங͖·ͨ͠ɻࣗͷڀݚάϧʔϓʹด͜͡Βͣʹɺ༷ʑͳॴʹ͓͚

Δऀڀݚͱٞ͠ɺΞΠσΟΞΛަ͢Δ͜ͱͰಘͨͷඇৗʹେ͖͔ͬͨͱ͍ͯ͡ײ·͢ɻՊֶɺί

ϛϡχέʔγϣϯͷ࿈ʹΑͬͯൃల͖ͯ͠·ͨ͠ɻจΛॻ͖ɺൃද͠ɺ͞Βʹͦͷ݁ՌΛଞͷΞΠσΟΞ

ͱ༥߹͢Δ͜ͱʹΑͬͯɺ৽͍ٕ͠ज़͕ੜ·Ε·͢ɻཹֶͷϝϦοτͷҰͭɺՊֶͷൃలͷӦΈʹੈքن

ͰࢀՃͰ͖Δ͜ͱ͔͠Ε·ͤΜɻཉΛ͑ݴɺത࢜՝ఔͷ͏ͪʹɺڭՊॻʹͷΔΑ͏ͳॏཁͳཧతՌΛ

͍ࢥͰ͋ͬͨͱؒظ࿅܇ͱͯ͠ͷΛஙͨ͘Ίͷॏཁͳऀڀݚͱ͔৭ʑչ͍͋Γ·͕͢ɺ͔ͨͬͨ͠

·͢ɻ

4 ँࣙ

ɻ͢·͖͓ͯ͠ʹ೦هɺതͷँࣙΛʹޙ࠷

I am most grateful to my supervisor, Prof. Edith Elkind. Over the course of my DPhil study, Edith

has inspired me in many ways, has guided me patiently, and has encouraged my research continuously.

I truly enjoyed collaborating with her and was very fortunate to have her as a supervisor. I would like

to express my huge gratitude to Prof. Gerhard J Woeginger and Prof. Michael Wooldridge for their

extremely helpful comments and insightful criticisms on the thesis. The wonderful viva experience with

them will certainly make me more respectful and passionate about research. Also, I was very lucky

to have worked with the cheerful colleagues in Oxford. Especially, I want to thank Dominik, who has

been a great colleague and co-author since the very beginning of my time at Oxford, for his friendship

and constant support. I also thank Robert who has read parts of the thesis and made very valuable

comments. A warm thank goes to Paul, who has been always helpful and constantly offering nice coffee.

Further, I am indebted to many other researchers and collaborators across the world. Special thanks

go to Yair Zick and Frédéric Meunier who generously invited me for a research visit, which proved very

helpful and fruitful. I had the privilege of being a part of the COMSOC community. The friendly and

pleasant nature of this community made the work with all the people I have mentioned delightful. I

learned from the community that research is not just a mere activity of a single person but a continuing

intellectual interaction with others. Last but not least, I have always appreciated the help and support

that my family and friends have given me over the past 27 years, especially my parents who have been

ignoring my faults and always by my side.

ཹֶΛαϙʔτͯ͘͠Εͨಉ྅ɺՈɺ༑ୡɺ·ͨஂࡒͷօ͞Μʹँײͷݴ༿͕͖ͭ·ͤΜɻ͋Γ͕ͱ͏

͍͟͝·ͨ͠ɻ
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ਤ 1 2018 9݄ͷଔࣜۀͷ༷ࢠɻGraduate Student༻ΨϯͰೖ͔ͯ͠ΒɺDPhilΨϯʹணସ͑·͢ɻ

͓·͚ɿΠΪϦεཹֶʹ͍ͭͯΑ͘ฉ͔ΕΔ࣭

Լهɺ͋͘·Ͱࢲͷओ؍ͱݧܦஊʹ͍͍ͯͮج·͢ɻ

ΠΪϦε PhDϓϩάϥϜɺ߹൱Λࠨӈ͢ΔཁҼʁֶۚͲͷఔେࣄͳͷʁ

ΠΪϦεͷେֶͷ PhDϓϩάϥϜɺຊͷେֶͷγεςϜʹ͍ۙͱ͍ࢥ·͢ɻ΄ͱΜͲͷ PhDϓϩά

ϥϜͰɺ߹൱ͷ࣌Ͱࢦಋڭһ͕֬ఆ͓ͯ͠Γɺೖֶͱಉࣨڀݚʹ࣌ʹଐ͞ΕڀݚΛ࢝Ί·͢ɻ͕ͨͬ͠

ͯɺ߹൱ܾఆʹؔͯ͠ɺࢦಋڭһͱͷڀݚͷϚονϯάͦΕ·Ͱͷۀڀݚ͕ॏཁ͔ͱ͍ࢥ·͢ɻͨͩɺ

߹֨ͱͯͬݴֶ͖ۚͰͳ͍ͷ͕ଟ͘ɺೖֶલʹֶۚͳͲͷϑΝϯσΟϯάΛ͚ͭݟΒΕΔ͔͕େ͖

ͳܾΊखͷΑ͏ʹ͍ࢥ·͢ɻ࣮ࡍɺത࢜՝ఔͷडೖΕ͕ܾ·ֶ͍͕ͬͯͯۚΒ͑ͳ͍ͨΊɺത࢜ਐֶ

ΛఘΊΔ༑ਓ͕Կਓ͔͍·ͨ͠ɻ

ʹେͷࣦഊɺཹֶલ࠷ͷΠΪϦεཹֶʹ͓͚Δࢲ 4ͷֶۚΛ༻ҙ͠ͳ͔ͬͨ͜ͱͰ͢ɻത࢜՝ఔ

3ؒͰऴΘΔͷͩͱ͍͏ࠐ͍ࢥΈ͕͋Γɺֶ෦͔Βͷֶۚ 1ɺΧϨοδ͔Βͷֶ͕ۚ 3ɺધ

Ҫஂࡒͷ 2ͷΦϑΝʔ͕͋ͬͨʹؔΘΒͣɺͳ͔ͥ 3ͷֶۚʢધҪஂࡒ 2 +ΧϨοδ 1Ͱௐ

ʣ͚ͩͰ͍͍Αͱͯͬ͠ݴ·͍·ͨ͠ɻतۀྉ 3Ͱ͑ɺͦΕҎ্͏ඞཁͳ͔ͨͬͨͷͰ͕͢ 4

ͷؒͷੜ׆ਖ਼͔ۤͬͨ͠Ͱ͢ɻೖֶલʹͰ͖Δ͚ͩଟ͘ͷ͓ۚʢͳΔֶۚ͘ͰʣΛ༻ҙ͢Δ

ํ͕ઈରతʹྑ͍Ͱ͢ɻͪͳΈʹ TA ͰΒ͑Δ͓ۚͱͯੜ׆අΛ͑ΔΑ͏ͳͷͰ͋Γ·ͤΜͰ

ͨ͠ɻ
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ࣨڀݚ һͲ͏ͬͯબϕ͍͍ʁڭಋࢦ&

Ұൠతͳ͍͠ͷͰ͕͢ɼࣗͷָ͠ΊΔ͕ڀݚͰ͖Δ ՝͍࢜ͬͯΔ͜ͱ͕ɺॆ࣮ͨ͠ത͕ڥ&

ఔΛաͨ͢͝ΊʹҰ൪େ͔ࣄͱ͍ࢥ·͢ɻࢦಋڭһͱੑ͕֨Ϛον͍ͯͯ͠ɺڀݚ༰͕߹Θͣʹۤ࿑ͯ͠

͍Δ༑ਓΑ͚͔͘ݟ·ͨ͠ɻಛʹɺҰྲྀେֶͷઌੜํਓؒͳͷͰಘҙෆಘҙ͋Δͱࢲ͍ࢥ·͢ɻͦ

ΕͧΕͷྑ͍ͱ͜ΖΛ͏·͘׆༻͠ɺ͓͍ޓʹͱͬͯWin-WinͷؔΛங͚ΔΑ͏ͳΞυόΠβʔΛ͚ͭݟ

ΒΕΔͱྑ͍Ͱ͠ΐ͏ɻ·ͨɺࢦಋڭһݸਓΛධՁ͢ΔͷͰͳ͘ɺͰ͖ΕڀݚάϧʔϓશମΛ͔ͬ͠Γۛ

ຯ͢Δͱྑ͍ͱ͍ࢥ·͢ɻࣗࢲɺάϧʔϓͷϙευΫڀݚһͷํಉ͡ത࢜՝ఔͷ༑ਓͱʑٞΛݚ͍ߦ

ۉաఔɺฏ࢜ΛਐΊΔɺͱ͍͏͜ͱ͋͠͠Γ·ͨ͠ɻऄͰ͕͢ɺΠΪϦεͷതڀ 3ʙ4Ͱ͢ɻ

ΞϝϦΧͱൺ͍ͯɺͰ͖Εೖֶॳͷஈ֊ͰɺԿͱͳ͘ΞΧσϛΞʹΓ͍͔͔͍͖ͨͨߦʹۀاͳ

Ͳ͍ྑ͕ํ͍͓ͨͯ͑ߟͰ͠ΐ͏ɻത࢜՝ఔۀاͳͲͷεςοϓΞοϓͱ͍͏ਓɺത࢜Ұ͔ΒΠϯ

λʔϯΛ͢ΔͳͲͯ͠४උ͕Ͱ͖Δͱ͍ࢥ·͢ɻ

ΠΪϦεɺ͝൧େৎʁ

ຊͱൺΕඒຯ͍҆͘͠͝൧ʹ͋Γ͚ͭ·ͤΜ͕ɺͦͦ͜͜৯ͷάϩʔόϧԽ͕ਐΜͰ͍ΔͷͰɺ

͠·ΑΓۤ࿑͠·ͤΜͰͨ͠ɻཹֶதɺ༑ୡͱΑ͘த՚ϕτφϜྉཧɺλΠྉཧΛ৯͍ͯͨͬࢥ

ͨɻ·ͨɺྛઌੜͷ໊ΤοηΠʮΠΪϦε͓͍͍͠ʯʹ͋Δ௨ΓɺείʔϯϧόʔϒͳͲඒຯ͍͠

ͷͳ͖ʹ͋͠ΒͣͰ͢͠ɺϩϯυϯʹ͚ߦຊͷϥʔϝϯͨ͘͞Μ͋Γ·͢ɻຊ͕࿀ͯͨ͘͠·

Βͳ͍߹ɺJapan CenterͷΦϯϥΠϯαΠτͳͲͰຊ৯Λಧ͚ͯΒ͏͜ͱՄͰ͢ɻ
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