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Abstract 

It is critical for financial regulators to assess the overall level of stress in the 

financial system in a timely manner, but various financial markets often send 

mixed signals. To address this problem, we present a single composite 

financial stress index (China CISS) based on 13 financial indicators of the 

equity market, the bond market, financial institutions and the foreign 

exchange market. To capture the stylized fact that co-movements between 

markets are much stronger during times of financial stress, we use the time-

varying correlation matrix between sub-indices as a dynamic weighting 

mechanism, and identify the episodes when both the covariance and co-

extremeness across markets are jointly high as “systemic” stress events. We 



 

conduct multiple robustness checks and find that the China CISS is a 

markedly robust statistic in the time dimension.



 
 

㔪ᣚ䠇㷃どᇐሯжളⲺ㔅⎄ਇኋᴿ䠃㾷ᝅѿȾ❬㙂θ⭧ӄ⧦

ԙ䠇㷃㌱㔕Ⲻ㔉ᶺ䏀ᶛ䏀གྷᵸθжѠᐸ൰࠱ߨᖶᖶՐ⌘਀ެᆹᐸ

൰θሯ䠇㷃㌱㔕どᇐᙝ䙖ᡆ့㛷Ⱦᐸ൰у⺤ᇐᙝⲺрॽૂ人ᵕ᭬

ⴀⲺс䲃Ր䇟ᐸ൰৸ф㘻Ⲻ᛻㔠ૂ㺂Ѱਇ⭕਎ौθഖ㙂᭴ཝ࠱ߨȽ

ሯ䠇㷃㌱㔕ૂᇔ։㔅⎄Ⲻ䍕䶘ᖧଃȾ᭵ᓒૂⴇ㇗ᵰᶺṯᦤ䠇࢝ࣖ

㷃㌱㔕Ⲻᇔᰬ⣬߫䘑㺂ᇅ㿸ᇗងᬃ֒θᱥ䚵ރ伄䲟╊ौᡆ䠇㷃ধ

ᵰⲺީ䭤Ⱦ 

❬㙂θሯӄⴇ㇗㘻ૂ᭵ㆌ⹊ガ㘻㙂䀶θᇔᰬȽ߼⺤൦ᓜ䠅䠇

㷃伄䲟䮵ᵕԛᶛж⴪ᱥѠ䳴从Ⱦᖉ䠇㷃⧥ູਇ⭕਎ौᰬθཐ〃䠇

㷃᤽ḽᑮᑮਇ࠰уੂؗਭθԚⴇ㇗ቸ䳴ԛṯᦤ␭ਾⲺؗਭᶛ࡚ᯣ

伄䲟Ⲻ╊ौ䏁ࣵȾׁྸθᡇള䘇ᒪᶛ㛗⾞ᐸ൰Ƚཌ≽ᐸ൰ਇ⭕Ⲻ

䠇㷃伄䲟ӁԬ䜳ᴴᕋਇᐸ൰Ⲻᚆគ᛻㔠, ռᵕ䰪⋗ᴿӰ㜳ᴿᣀᨗ

൦࡚ᯣ䘏ӑ伄䲟ӁԬՐੜ╊਎ᡆ㌱㔕ᙝ伄䲟Ⱦታ㇗ߩㆌᵰᶺਥ㜳

᣻ᘝжѠᐸ൰Ⲻ࠱ߨՐ╊ौᡆ㌱㔕ᙝ伄䲟θռ൞㕰҅жѠ䖹Ѱਥ

䶖ⲺȽᴿ᭾Ⲻⴇ⎁᤽ḽ֒Ѱ࡚ᯣ᮪Ѡ䠇㷃ᐸ൰Ⲻু࣑ぁᓜⲺדᦤ

Ⲻ᛻߫сθߩㆌᵰᶺ䳴ԛ࠰ڐᱥੜᓊ䈛ᒨ人ૂྸ֋ᒨ人ⲺߩㆌȾ

ഖ↚θᶺᔰжѠ㔲ਾ਺䠇㷃ᐸ൰ؗᚥⲺȽਥᓜ䠅ć㌱㔕ᙝĈু࣑

ぁᓜⲺ᤽ḽᒬሯެ䘑㺂ᇔᰬⴇ⎁θᓊᖉᱥ䱨㤹㌱㔕ᙝ䠇㷃伄䲟Ⲻ

᭵ㆌ㓺ਾѣⲺ䠃㾷䜞࠼Ⱦ 

㌱㔕ᙝ䠇㷃ু࣑Ⲻ㺗䠅᤽ḽуռਥԛѰᇅ㿸ᇗង᭵ㆌⲺᇔ᯳

ૂ䘶ᰬ࠰ᵰᨆב৸㘹θ䘎ਥԛ֒ѰжѠ䘔㔣ᙝⲺ᤽ḽᡆѰ䠇㷃ধ

ᵰⲺԙ⨼਎䠅θ਌ԙᆜᵥᮽ⥤ѣ䙐ᑮ䟽⭞ӂݹ਎䠅ᶛᨅ䘦䠇㷃ধ

ᵰⲺڐ⌋θ䲃ք⭧ӄӁԬ࠼㊱䙖ᡆⲺؗᚥᦕཧȾᆜᵥ⮂ሯӄᓜ䠅

㌱㔕ᙝ䠇㷃ু࣑䘑㺂Ҽ䇮ཐ᧘㍘θռࡦⴤࢃѰ↘θሯӄྸ֋ᴪླ

൦䇼ࡡć㌱㔕ᙝĈӁԬԃ❬ᴿᖾཐҿ䇤ȾᵢᮽᶺᔰⲺѣള㌱㔕ᙝ



 
   

5 

 

᤽ᮦδComposite Indicator of Systemic RisksθCISSεθⴤḽ࣑ু

ᱥᨆבжѠ㺗䠅ѣള㌱㔕ᙝ䠇㷃ӁԬⲺ䘔㔣਎䠅θѰᵰᶺᨆבⴇ

⎁䠇㷃ᐸ൰Ⲻ৸㘹᤽ḽȾ⴮ሯӄᐨᴿᮽ⥤θѣള CISS ᴿ᯦Ⲻ⢯
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∊䖹Ⲻ SRISK ૂ ȾJobstٲ  Grey (2013)䟽⭞ᵠᇐᵹⴀ᷆࠼⌋

δcontingent claim analysis, CCAεሯ䠇㷃ᵰᶺ䍺ӝ䍕ٰ㺞Ⲻ਺亯
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Ⲻᓜ䠅᤽ḽθъ䜳ᱥԄ䠇㷃ᵰᶺቸ䶘䘑㺂Ⲻ伄䲟ᓜ䠅θѱ㾷ד䎌

䠇㷃ᵰᶺⲺ䍺ӝԭṲૂ䍺ӝ䍕ٰ㺞ᮦᦤθռᖾཝぁᓜрᘳ⮛Ҽެ

ᆹ䠇㷃ᐸ൰θᴪ⋗ᴿ㘹㲇䠇㷃ᐸ൰ҁ䰪Ⲻީ㚊ૂՖḉȾׁྸθཌ

≽ᐸ൰ᱥᖧଃ᯦ުᐸ൰䠇㷃どᇐᙝⲺ䶔ᑮ䠃㾷Ⲻഖ㍖θռะӄ䠇

㷃ᵰᶺቸ䶘Ⲻ᷆࠼䳴ԛ㾼ⴌཌ≽ᐸ൰伄䲟θഖ↚ҕ䳴ԛⴇ⎁䍝ᐷ

ধᵰⲺ伄䲟Ⱦਜж㊱䠃㾷Ⲻᮽ⥤ᱥ䙐䗽਺Ѡ䠇㷃ᐸ൰ⲺӚ᱉ԭṲ

ᮦᦤᶺᔰᴿᰬ᭾ᙝⲺȽਥ⭞ӄ䮵ᵕ䐕䑠Ⲻć䠇㷃ু࣑Ĉ᤽ᮦθሯ

᮪։䠇㷃ᐸ൰Ⲻু࣑᛻߫䘑㺂䐕䑠ૂⴇ⎁Ⱦ䠇㷃ু࣑᤽ᮦਥԛ䇼

ӁԬθᇔ䍞рᱥᶺᔰҼਃ᱖㌱㔕ᙝ䠇㷃ু࣑ਨрⲺ㌱㔕ᙝু়ࡡ

Ⲻᰬᵰᨆ࠰ᇐ㘻࡚ᯣ᭵ㆌᇔ᯳ૂ䘶࡬Ⲻ䘔㔣਎䠅θਥԛѰ᭵ㆌ࣑

৸㘹Ⱦഖ↚θ⴮ީⲺ⹊ガ䙐ᑮṯᦤ਺ളⲺ䠇㷃ᐸ൰㔉ᶺᶛ⏫ⴌב

уੂⲺ䠇㷃ᐸ൰਎䠅Ⱦ⭧ӄ䇮ཐᇔ䇷⹊ガᱴ⽰θሼཐѠᐸ൰Ⲻ䠇
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Ⲻᕰᓜૂ╊ौ䐥ᖺθഖ↚θྸ֋ሯ᤽ḽࣖᵹᱥᶺᔰ䠇㷃ু࣑᤽ᮦ
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䠇㷃ু࣑᤽ᮦδFinancial Stress IndicatorθFSIεⲺᾸᘫᴶᰟ

ᱥ⭧ࣖᤵཝཤ㺂ᆜ㘻(Illing ૂ  Liu, 2006)ᨆ࠰ⲺȾIlling ૂ  Liu

δ2006εሼ㾼ⴌࣖᤵཝⲺ䬬㺂։㌱Ƚཌ≽Ƚٰ࡮Ƚ㛗⾞ㅿ䠇㷃ᐸ

൰Ⲻ 11 Ѡᆆ᤽ḽ䙐䗽ㅿᯯᐤᵹ䠃⌋Ƚഖᆆ᷆࠼⌋ૂᐸ൰㿺⁗֒Ѱ

ᵹ䠃Ⲻᯯ⌋ਾᡆ FSIȾ൞䘑㺂どڛᙝỶ僂੄θԌԢ䇚Ѱ⭞ᐸ൰㿺

⁗֒Ѱᵹ䠃ᰬᴶᴿ᭾ⲺᯯᕅȾ๠㩞ᯥ㚊۞δKansas Fedεҕᔶਇ

Ҽ㺗䠅䠇㷃ু࣑Ⲻ᤽ḽ KCFSIδthe Kansas City Financial Stress 

Indexεθ䈛᤽ḽҕะӄ 11 Ѡ䠇㷃ᐸ൰਎䠅θऻᤢ㺗䠅уੂ伄䲟

ૂᵕ䲆ⓘԭⲺཐѠ࡟ᐤȽ㛗⾞ԭṲ⌘ࣞ⦽Ƚ䬬㺂㛗ԭ⌘ࣞ⦽Ƚ㛗

⾞фٰ᭬࡮ⴀⲺ⴮ީᙝㅿㅿȾфࣖᤵཝཤ㺂уੂⲺᱥθഖѰ≽⦽

⌘ࣞሯ㗄ള䘏ṭⲺཝශ㔅⎄։Ⲻᖧଃ䖹Ѱᴿ䲆θᡶԛ KCFSI ᒬу

㘹㲇≽⦽⌘ࣞ⦽θռ KCFSI ཐ໔ࣖҼਃ᱖䬬㺂㛗ԭ਎ࣞⲺу⺤ᇐ

ᙝⲺ᤽ḽȾ 

䘇 10 ᒪᶛθᮽ⥤ሯ䠇㷃ু࣑᤽ᮦᶺᔰᯯ⌋䘑㺂Ҽᖾཐ᧘㍘θ

ⴤࢃᑮ⭞Ⲻࣖᵹᯯ⌋ѱ㾷ऻᤢㅿᯯᐤᵹ䠃⌋Ƚѱᡆ᷆࠼࠼⌋

δ Principle Components Analysis
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δ2011)䙐䗽ࣞᘷഖᆆ᷆࠼⌋θሼ 22 ૂ 23 Ѡ৕ခু࣑ᮦᦤਾᡆѰ

䠇㷃ᐸ൰ু࣑᤽ᮦθѰᗭളૂ⅝ݹ॰ࡡ࠼ᔰ㄁Ҽ䠇㷃伄䲟Ⲻᓜ䠅

᤽ḽȾ䲚↚ԛཌθ䘎ᴿᆜ㘻⭞䶔㓵ᙝഔᖈ⁗ශδׁྸ probit ⁗ශε

զ䇗Ⲻ৸ᮦ֒Ѱะ⹶᤽ḽⲺᵹ䠃ȾׁྸθNelson ૂ Perli δ2007)

ሼ৕ခᮦᦤ䖢ᦘѰ≪ᒩ᤽ḽȽ਎ौ⦽᤽ḽф⴮ީ㌱ᮦ᤽ḽθ❬੄

ԛ䠇㷃伄䲟ӁԬ֒Ѱӂݹ㻡䀙䠀਎䠅Ƚԛр䘦пѠ᤽ḽѰ䀙䠀਎

䠅ᶺᔰ Logit ഔᖈ⁗ශθሼᤕਾᾸ⦽֒Ѱ㗄ളⲺ䠇㷃㜼ᕧ᤽ᮦȾ

Blix Grimaldiδ2010)ࡏะӄ Probit ഔᖈ⁗ශθᶺᔰҼ⅝ݹ॰ളᇬ

Ⲻ䠇㷃ু࣑᤽ᮦȾGirardi ૂ Ergunδ2013εૂ Louzis ૂ Vouldis

δ2013)ࡏะӄཐ㔪ᓜ GARCH ⁗ශਾᡆҼީӄ⅝⍨Ƚᑂ㞀䠇㷃ু

 ᤽ᮦȾ࣑

ታ㇗ሼะ⹶᤽ḽਾᡆ䠇㷃ু࣑᤽ᮦⲺᯯ⌋ᴿᖾཐθռ䘏ӑᯯ

⌋ൽᆎ൞жᇐቶ䲆ᙝȾׁྸθㅿᯯᐤᵹ䠃㲳❬䇗㇍ㆶঋθռެᵹ

䠃Ⲻ䘿᤟ᒬуޭᴿ᱄⺤Ⲻ㔅⎄ᆜ੡ѿȾ㙂ъ൞᤽ḽ䘿᤟Ⲻ䗽ぁѣθ

ཐѠะ⹶᤽ḽਥ㜳ਃ᱖ੂж䜞䰞Ⲻ伄䲟ؗᚥȾжᰜሼ䘏ӑ᤽ḽޞ

䜞㓩ޛ⁗ශѣθ䈛ᐸ൰Ⲻ䠃㾷ぁᓜՐ㻡儎զȾѱᡆ᷆࠼࠼⌋фഖ

ᆆ᷆࠼⌋㲳❬ਥԛᇔ⧦ᮦᦤ䲃㔪ⲺⴤⲺθռᱥެᵠ㘹㲇਎䠅ҁ䰪

Ⲻ儎ᓜד䎌ᙝૂᰬ䰪ީ㚊ᙝθ䳴ԛ൞㌱㔕ቸ䶘ਃ᱖䠇㷃伄䲟Ⲻࣞ

ᘷ਎ौȾᒬъθњ〃ᯯ⌋ൽד䎌ӄ↙ᘷ࠼ᐹⲺٽ䇴θ㙂䳅⵶ᮦᦤ

䠅Ⲻ໔ࣖθуਥ䚵ރՐᴿᴪཐ⿱㗚⛯ሼ㻡㓩ޛ⁗ශѣθሲ㠪䠇㷃

᤽ᮦਇ⭕䖹ཝぁᓜ⌘ࣞ(Wold ㅿ, 1987)Ⱦ⭧↚ਥ㜳ሲ㠪Ⲻ੄࣑ু

᷒ᱥӁԬ䠃࠼㊱䰤从δevent reclassification problemεθ঩䗽ৱᡶ

⺤䇚Ⲻ়ਨᙝ䠇㷃伄䲟ӁԬθਥ㜳ഖѰ᯦ṭᵢⲺࣖޛ㙂㻡䠃᯦ᖈ

㊱ӄ䶔伄䲟ӁԬθ䘏ሼֵᗍ᤽ḽуޭᴿ়ਨਥ∊ᙝȾLogitȽ

Probit ㅿ⁗ශᱥะӄሯ䠇㷃伄䲟ӁԬᾸ⦽Ⲻզ䇗θռഔᖈㅿᕅⲺ
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њㄥൽᱥሯӄ伄䲟Ⲻ⎁ᓜθ঩ᐜ䗯Ⲻ㻡䀙䠀਎䠅Ѱީӄ䠇㷃伄䲟

ӁԬⲺӂݹ਎䠅θㅿᕅ਩䗯䙐ᑮѰީӄ䠇㷃伄䲟Ⲻ䘔㔣਎䠅θੂ

ᰬ䠇㷃伄䲟ӁԬⲺ⮂ᇐᵢᶛቧ⋗ᴿ㔕жḽ߼θᆎ൞䖹ཝⲺѱ㿸ᙝ

(Illing ૂ Liu, 2006)Ⱦ 

ᙱ։㙂䀶θ㲳❬䠇㷃ু࣑᤽ᮦⲺᶺᔰᯯ⌋ᴿᖾཐθռީӄྸ

֋ᨆ儎᤽ḽሯć㌱㔕ᙝĈু࣑Ⲻ䇼ࡡ㜳࣑䘏ж䰤从θр䘦ᮽ⥤ᒬ

⋗ᴿ㔏࠰䀙ᯯߩṾȾ䇮ཐᇔ䇷⹊ガᱴ⽰θ䠇㷃㌱㔕޻਺ᐸ൰Ⲻ㚊

ࣞᙝ൞ধᵰᵕ䰪Րシ❬ࣖᕰθ㙂䘏〃㚊ࣞᙝⲺࣖᕰθᇯ᱉ֵᗍ⠼

ਇӄᶷቇᮦᵰᶺⲺ䍘ࣗধᵰ䗻䙕㭉ᔬࡦ᮪Ѡ䠇㷃։㌱δׁྸ

Adrian ૂ Brunnermeier, 2009εȾᦘਛ䈓䈪θ䠇㷃ᐸ൰Ⲻ㚊ࣞᙝシ

❬໔ࣖᱥ㌱㔕ᙝ䠇㷃伄䲟⠼ਇᰬⲺ䠃㾷⢯ᖷȾะӄ䘏〃⢯ᖷθ

Hollo, Kremer ૂ Lo Ducaδ2012)ᶺᔰҼ㌱㔕ᙝ䠇㷃伄䲟㔲ਾ᤽ḽ

δComposite Indicator of Systemic StressθCISSεȾԌԢሯ਺ᆆᐸ

൰Ⲻ⴮ީᙝ໔ᕰȽъ਺ᐸ൰Ⲻ⌘ࣞ⦽ൽрॽࡦ儎փⲺ᛻߫δࢊ䲚

਺ᐸ൰⴮ީᙝ໔ᕰռ䜳༺ӄք⌘ࣞᰬᵕⲺ᛻߫ε䎁Ҿᴪ儎Ⲻᵹ䠃θ

ഖ↚㔲ਾ䠇㷃ু࣑᤽ḽ൞р䘦ᰬ⛯Ր࠰⧦᱄ᱴⲺрॽȾ൞ޭ։Ⲻ

ᶺᔰ䗽ぁѣθHollo, Kremer ૂ Lo Ducaδ2012)䘿᤟Ҽф 5 Ѡᐸ൰

δ䠇㷃ѣԁȽ䍝ᐷᐸ൰Ƚ䍺ᵢᐸ൰Ƚٰ࡮ᐸ൰Ƚཌ≽ᐸ൰εᴿީ

Ⲻ 15 Ѡะ⹶᤽ḽθ❬੄䙐䗽㍥〥࠼ᐹ࠳ᮦሼެ䖢ᦘѰਃ᱖਺ᐸ൰

ぁᓜⲺᆆ᤽ḽȾ൞䇗㇍䘏ӑᆆ᤽ḽ䰪ޭᴿᰬ਎ᙝⲺ⴮ީ㌱ᮦ࣑ু

⸟䱫ҁ੄θHollo, Kremer ૂ Lo Ducaδ2012)ԛ䈛⸟䱫Ѱᵹ䠃ሼр

䘦 15 ᆆ᤽ḽਾᡆѰ㔲ਾᙝ䠇㷃ু࣑᤽ḽ CISSȾⴤࢃ⅝⍨ѣཤ䬬

㺂∅ઞᇐᵕਇᐹ⅝ݹ॰Ⲻ CISS ᤽ᮦȾ 

ᵢᮽ䘆⭞ Hollo, Kremer ૂ Lo Ducaδ2012)Ⲻ᷆࠼Ṽᷬθᔰ㄁

Ҽᨅ䘦ѣള䠇㷃ᐸ൰㔉ᶺⲺ㌱㔕ᙝু࣑᤽ᮦδѣള CISSεȾޭ։
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㙂䀶θᵢᮽ൞഑Ѡᐸ൰δٰૂ࡮䍝ᐷᐸ൰Ƚ㛗⾞ᐸ൰Ƚ䠇㷃䜞䰞Ƚ

ཌ≽ᐸ൰εѣާ䘿᤟ 13 Ѡะ⹶᤽ḽθ⭞഑Ѡᐸ൰䳅ᰬ䰪਎ौⲺ⴮

ީ㌱ᮦ⸟䱫ሼะ⹶᤽ḽਾᡆѰѣള㌱㔕ᙝ䠇㷃伄䲟㔲ਾ᤽ḽĂĂ

ѣള CISSȾ㲳❬ཝ䜞࠼Ⲻ䠇㷃ᮦᦤ䜳㜳䗴ࡦᰛᓜⲺ仇⦽θռ㘹㲇

Ⲻؗᚥθᵢᮽሼᰛ⺤߼ᰛᓜᮦᦤⲺಠ丩䖹ཝȽਥ㜳ᑜᶛᴪཐуࡦ

ᓜᮦᦤ䖢ᦘѰઞᓜᮦᦤθԄ㙂޲亴儎仇ⴇ⎁ૂ߼⺤ؗਭⲺ֒⭞Ⱦ

ਜཌθՖ㔕Ⲻ䠇㷃ু࣑᤽ᮦ㾷≸ṭᵢޭᴿどᇐⲺ࠼ᐹ⢯ᖷθ䘓㜂

䘏ж㾷≸ਥ㜳ሲ㠪伄䲟ӁԬ䠃࠼㊱䰤从Ⱦሯ↚θᵢᮽҕٕ䢪ᮽ⥤

Ⲻڐ⌋θ൞㔅僂㍥〥࠼ᐹ࠳ᮦδCDFεૂ亰ᓅ㔕䇗䠅Ⲻะ⹶рሯ

৕ခᮦᦤ䘑㺂䖢ौθֵѣള CISS у䴶㾷ሯṭᵢ࠼ᐹ࠰ڐћṲٽ

䇴θᕰौ䇗㇍㔉᷒ⲺどڛᙝȾ 

δпεѣള䠇㷃ᐸ൰ু࣑ⴇ⎁᤽ḽ 

ᖉ❬θᵢᮽᒬ䶔俌Ѡቓ䈋ᔰ㄁ѣളⲺ䠇㷃ু࣑δ伄䲟ε᤽ᮦ

Ⲻ⹊ガȾ䇮ཐᆜ㘻䟽⭞ Co-VaRȽSESȽSRISK ㅿᯯ⌋㺗䠅ᡇളу

ੂ ㊱ ශ 䠇 㷃 ᵰ ᶺ ሯ ㌱ 㔕 ᙝ 伄 䲟 Ⲻ 䍗 ⥤ ᓜ θ ׁ ྸ ઞ ⳉ ㅿ

δ2016,2017,2018εȾ❬㙂θр䘦ᯯ⌋ж㡢䴶㾷䟽⭞䠇㷃ᵰᴀ

⭞䘓㓜ᦿᵕⲺᮦᦤᶛ人⎁ᵰᴀ⭕

૷ᐸ൰ԃ൞ਇኋⲺࡓᵕθ㕰҅䏩ཕⲺᐸ൰␧ᓜૂਾ⨼ⲺԭṲᮦᦤθ

ഖ↚ҕࢀᕧҼ伄䲟㺗䠅᤽ḽⲺᝅѿȾ൞䠇㷃ু࣑᤽ᮦδFSIεᯯ

䶘θ䇮⏚嗏Ƚ䱾ਂ㧨  δ2015εૂઞẜㅿδ2018)ࡡ࠼䟽⭞Ҽ

CRITIC 䎁ᵹ⌋ૂѱᡆ⤷᷆࠼⌋⎁䠅䠇㷃㌱㔕ᙝ伄䲟Ⱦռ䘏њ〃

ࣖᵹᯯᕅуޭ༽᱄⺤Ⲻ㔅⎄ᆜ੡ѿθ⋗ᴿᦋ᥿ࡦć㌱㔕ᙝĈ䠇㷃

Ⲻ⢯ᖷθഖ↚ࣖᙱⲺ㔲ਾ᤽ᮦሯ᭵ㆌⲺ࣑ӄቶ䜞䠇㷃ুࡡ॰࣑ু

᤽ሲᝅѿ∊䖹ᴿ䲆Ⱦ↚ཌθ䲬⧨ૂᵧ䘄δ2016)ᨆ࠰Ҽѣള㌱㔕ᙝ

伄䲟᤽ᮦ䇗㇍ᯯ⌋θ㲳❬䈛ᯯ⌋ф HolloθKremer ૂ LoDuca
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δ2012εⲺᯯ⌋ᆎ൞⴮ղⲺ䜞࠼θռᱥӂ㘻ҁ䰪ᆎ൞ࠖ༺䠃㾷Ⲻ

॰ࡡȾ䲬⧨ૂᵧ䘄δ2016εⲺ᤽ᮦ㔲ਾҼੂᵕ䠇㷃ᐸ൰᤽ḽૂᇔ

։㔅⎄᤽ḽδGDPȽ䍘᭵᭬ޛȽരᇐ䍺ӝᣋ䍺ㅿᮦᦤⲺᖉᴾੂ

∊εθާ䘇 40 Ѡᆆ᤽ḽȾռᇔ։㔅⎄᤽ḽ仇⦽䖹քθެ਎ौ䙐ᑮ

└੄ӄ䠇㷃ᐸ൰θഖ↚жѠ㔲ਾҼ䠇㷃ૂᇔ։਎䠅Ⲻ㔲ਾ᤽ḽҕ

ਠ㜳ᱥᴾᓜ᤽ḽθ䳴ԛ਀ᰬਃᓊ䠇㷃伄䲟Ⲻ਎ौθࢀᕧҼެሯᐸ

൰ᇔᰬⴇ⎁Ⲻ֒⭞Ⱦਜཌθ䈛ᮽֵ⭞ѱᡆ᷆࠼࠼⌋ᒬٽᇐᮦᦤ੾

↙ᘷ࠼ᐹٽ䇴θᇯ᱉ሲ㠪զ䇗䈥ᐤȾ 

ӂȽCISS ᤽ᮦᶺᔰ 

ᵢ㢸ԁ㔃CISSⲺᶺᔰᯯ⌋θѱ㾷ऻᤢпѠ↛僚Ⱦ俌ݾᱥ᧘䇞

ะ⹶᤽ḽⲺ䘿᤟θެ⅗ᱥะ⹶᤽ḽ֒ḽ߼ौ༺⨼䖢ौѰਥ⭞ӄࣖ

ᵹⲺᆆ᤽ḽθᴶ੄ᱥԁ㔃ࣞᘷ䎁ᵹᯯ⌋ૂ CISS ⲺਾᡆȾ 

δжε ะ⹶᤽ḽ䘿᤟ 

ᵢᮽᶺᔰⲺѣളCISS㾼ⴌ䍝ᐷૂٰ࡮ᐸ൰Ƚ㛗⾞ᐸ൰Ƚཌ≽

ᐸ൰ૂ䠇㷃䜞䰞഑Ѡᆆᐸ൰Ⱦ∅Ѡᐸ൰䘿਌ 3-4 Ѡะ⹶᤽ḽθ䖢

ᦘᡆᶺᡆ CISS Ⲻ 13 Ѡะ⹶᤽ḽȾެѣθ㛗⾞ᐸ൰Ⲻะ⹶᤽ḽਠ

ऻ੡䶔䠇㷃Էѐθ㙂䠇㷃ᵰᶺⲺ㛗⾞᤽ḽᖈࡦ䠇㷃䜞䰞䠂Ⱦሼ䠇

㷃ᵰᶺૂ䶔䠇㷃ᵰᶺ॰࠼ᔶѱ㾷ᱥᴿ࡟ӄ䇼ࡡф࡚ᯣ伄䲟Ⲻ䎭Ⓠ

фՖḉ䐥ᖺȾ䴶㾷䈪᱄Ⲻᱥθᵢᮽሼᡵ൦ӝᔶਇ୼ᖈ㊱ӄ䠇㷃ᵰ

ᶺθѱ㾷ᱥഖѰᡵ൦ӝⲺ䠇㷃ኔᙝ䶔ᑮᕰδ൞ѣളቚެྸ↚εθ

ᡵ൦ӝ֒Ѱж〃䍺ӝⲺԭṲф䠇㷃ᐸ൰Ⲻઞᵕᇼ࠽⴮ީθഖ↚ᖈ

Ѱ䠇㷃ᵰᶺᴪޭਾ⨼ᙝȾ❬㙂θ㲳❬ᡵ൦ӝᐸ൰ᱥѣള䠇㷃㌱㔕

䶔ᑮ䠃㾷Ⲻ㓺ᡆ䜞࠼θҕᱥ㌱㔕ᙝ伄䲟▒൞ⲺᶛⓆθռᵢᮽᒬᵠ

ሼ㺗䠅ᡵ൦ӝᐸ൰Ⲻ᤽ḽ㓩ޛ CISS ᤽ᮦθѱ㾷ᱥഖѰ㕰҅ਥ䶖

ⲺȽ儎仇Ⲻ㔕䇗ᮦᦤδᑮ⭞Ⲻᡵ൦ӝԭṲૂ䬶୤ᮦᦤൽѰᴾᓜεȾ 
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⭧ӄѣളⲺжӑ䠇㷃ᐸ൰ᮦᦤⲺᰬ䰪ᓅࡍ䖹⸣θѰҼؓ䇷

CISS Ⲻ়ਨਥ∊ᙝθᵢᮽ䘿᤟Ⲻะ⹶᤽ḽ䜳ޭ༽жᇐⲺᰬ䰪ᓅࡍ

䮵ᓜδ㠩ቇԄ 2008 ᒪᔶခεθԛ׵ CISS Ⲻᰬ䰪䐞ᓜ㜳ཕ㾼ⴌ়

ਨрታ䠅ཐⲺ䠇㷃伄䲟ӁԬȾᵢᮽᶺᔰઞᓜ仇⦽Ⲻ CISSθഖѰ

CISS 䴶㾷ᴿ䖹儎Ⲻ仇⦽ԛᇔ⧦䐕䑠ૂⴇ⎁䠇㷃ᐸ൰ু࣑Ⲻࣕ㜳θ

ռᰛᓜᮦᦤⲺಠ丩འཝᒬу࡟ӄⴇ㇗ቸᖘᡆ࡚ᯣθ㙂ઞᓜᮦᦤ㜳

ᒩ㺗䘏〃䴶≸ȾѰ↚θᵢᮽሼ䠇㷃ᐸ൰Ⲻᰛᓜᮦᦤޞ䜞䖢ौѰઞ

ⲺᒩൽٲȾс䶘࠼਺Ѡᆆᐸ൰ሯะ⹶᤽ḽⲺ䘿᤟䘑㺂䀙䠀Ⱦ 

䍝ᐷૂٰ࡮ᐸ൰ু࣑рॽѱ㾷։⧦Ѱ⌘ࣞ⦽ૂؗ⭞࡟ᐤⲺр

ॽȾ൞䍝ᐷᐸ൰ᯯ䶘θ7 ཟ䍞ᣲᕅഔ䍣࡟⦽ᱥᴶޭԙ㺞Ⲻ䬬㺂䰪

ᐸ൰δऻᤢ䬬㺂ф䶔䬬䠇㷃ᵰᶺεഔ䍣࡟⦽θะӄ 7 ཟ䍞ᣲᕅഔ

䍣ᇐⴎ࡟⦽Ⲻӈᦘδ3 ѠᴾεᱥӚ᱉ᴶ⍱䏹ⲺӈᦘӚ᱉θഖ↚ᵢ

ᮽ⭞䈛ӈᦘ࡟⦽֒Ѱ⸣ᵕք伄䲟࡟⦽Ⲻԙ㺞Ⱦ൞ٰ࡮ᐸ൰ᯯ䶘, 5

ᒪᵕളٰᱥӚ᱉∊䖹⍱䏹Ⲻٰ࡮θᵢᮽ⭞ެԙ㺞ѣ䮵ᵕք伄䲟࡟

⦽θ⭞ᰛᓜ᭬ⴀ⦽Ⲻ㔓ሯٲ㺞⽰⌘ࣞ⦽Ⱦؗ⭞࡟ᐤ⭞ 5 ᒪᵕ AA

㓝Էѐٰф 5 ᒪᵕളٰⲺ࡟ᐤ㺞⽰Ⱦ㲳❬⿱ዮᐸ൰рᴿѣളളٰ

ؗ⭞䘓㓜ӈᦘδcredit default swap, CDSεθռެԭṲ਎ࣞѱ㾷਍

ᣋ䍺㘻ሯ᮪Ѡ᯦ުᐸ൰Ⲻ伄䲟人ᵕⲺᖧଃθᒬуᇂޞ਍ѣളള޻

ഖ㍖傧ࣞθഖ↚ᵢᮽᒬᵠ䟽⭞Ⱦ 

㛗⾞ᐸ൰ু࣑рॽਥ㜳։⧦Ѱ⌘ࣞ⦽ⲺрॽȽᦕཧ⦽ⲺрॽȽ

զٲ䗽儎ૂ⍷ࣞᙝ਎ᐤȾ俌ݾθᵢᮽ⭞䶔䠇㷃䜞䰞㛗⾞᤽ᮦⲺᰛ

ᓜ᭬ⴀ⦽Ⲻ㔓ሯٲ㺞⽰ԭṲ⌘ࣞ⦽Ⱦެ⅗θ⭧ӄ㛗ԭр⏞ᵕ䰪⌘

ࣞ⦽ҕՐрॽθഖ↚䴶㾷⭞䶔䠇㷃䜞䰞㛗⾞൞ж⇫ᰬᵕ޻δ⭞ T

㺞⽰εⲺ㍥䇗ᴶཝᦕཧδCumulative Max Loss, CMAXεᶛ㺞⽰㛗

⾞с䐂ᰬᵕⲺᐸ൰ু࣑θ䇗㇍ޢᕅѰ : CMAXt = 1 − 𝑥𝑡/max⁡[𝑥 ∈
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(𝑥𝑡−𝑗 , 𝑗 = 0,1,2…𝑇）], ެѣ T ᱥѠ〱ࣞⲺᰬ䰪ネਙȾᵢᮽ൞ะ߼⁗

ශѣሼ T 䇴㖤Ѱ 104 ઞθ㺞⽰ф䗽ৱ 104 ઞ޻Ⲻ㛗⾞ԭṲᴶ儎⛯

⴮∊θᖉࢃԭṲⲺ⴮ሯᦕཧ⦽Ⱦㅢпθᐸ߶⦽儎Ⲻ᛻߫ж㡢㺞⽰

伄䲟↙൞㍥〥θഖ↚⭞䶔䠇㷃䜞䰞Ⲻ㛗⾞ᒩൽᐸ߶⦽֒ѰжѠু

рॽⲺ䠃㾷࣑᤽ḽȾᴶ੄θ㛗⾞ᐸ൰Ⲻ⍷ࣞᙝ䲃քҕᱥᐸ൰ু࣑

։⧦Ⱦᵢᮽ䙐䗽᮪Ѡ㛗⾞ᐸ൰ⲺᰛൽӚ᱉䠅䲚ԛᰛൽ᭬ⴀ⦽㔓ሯ

㛗⾞ᐸ൰⍷ࣞᙝ᤽ḽθ❬੄⭞⍷ࣞᙝⲺࡦδԭṲ⌘ࣞ⦽εᶛᗍٲ

⌞ᗍٲⲺะ⹶᤽ḽȾ࣑ᮦδ঩䶔⍷ࣞᙝε֒Ѱ㺗䠅䠇㷃ᐸ൰ুو

ᝅⲺᱥθ䶔⍷ࣞᙝ᤽ḽ㾼ⴌ䠇㷃䜞䰞ૂ䶔䠇㷃䜞䰞Ⲻ㛗⾞њ㊱Ⱦ 

ީӄ䠇㷃䜞䰞θ⭧ӄ䠇㷃ᵰᶺᣛ઀Ⲻ䍘ࣗᮦᦤδ䍺ӝ䍕ٰ㺞Ƚ

⧦䠇⍷䠅㺞εⲺ仇⦽քδᆙᓜεȽᰬ└ᙝᕰθу䘸ਾ⭞ӄ儎仇ⲺȽ

਀ᰬⲺ䠇㷃ু࣑ⴇ⎁θ㙂䠇㷃ᵰᶺⲺ㛗⾞ᮦᦤ仇⦽ᴪ儎θ䳆੡Ҽ

ᣋ䍺㘻ሯ䠇㷃ᵰᶺⲺ䍘ࣗ᛻߫ૂ伄䲟Ⲻᇔᰬ࡚ᯣθഖ↚ᵢᮽѱ㾷

䙐䗽䠇㷃ᵰᶺⲺ㛗⾞Ӛ᱉ᮦᦤᶛ㺗䠅䠇㷃䜞䰞Ⲻু࣑θޭ։ऻᤢ

䠇㷃䜞䰞㛗⾞᤽ᮦⲺᰛᓜ᭬ⴀ⦽Ⲻ㔓ሯٲȽ䠇㷃䜞䰞㛗⾞Ⲻ㍥〥

ᴶཝᦕཧૂ䠇㷃䜞䰞㛗⾞ᒩൽᐸ߶⦽Ⱦ㲳❬ള䱻ᮽ⥤䙐ᑮ⭞ؗ⭞

䘓㓜ӈᦘδCDSεᶛ㺗䠅ᵰᶺⲺ䘓㓜伄䲟θռ⭧ӄᡇളⲺؗ⭞䘓

㓜㺃⭕૷ᐸ൰уਇ䗴θуޭ༽䏩ཕⲺᐸ൰␧ᓜૂਥ䶖ԭṲθᵢᮽ

ᵠ䟽⭞⴮ީ᤽ḽȾ 

ཌ≽ᐸ൰ᯯ䶘θᵢᮽ䟽⭞൞ዮᐸ൰Ⲻ㗄އݹӰ≇ᐷૂ⅝އݹ

Ӱ≇ᐷ≽⦽Ⲻ⌘ࣞ⦽δᰛᓜ᭬ⴀ⦽ⲺઞᒩൽٲεȾ䘏ѱ㾷ᱥഖѰθ

൞ᇔ䐫ѣᣋ䍺㘻ᴪީ⌞Ӱ≇ᐷއ㗄ݹⲺ≽⦽㙂䶔Ӱ≇ᐷއж㈤ᆆ

≽⦽Ⱦ⿱ዮᐸ൰ⲺӰ≇ᐷ≽⦽䙐ᑮ亼ݾ൞ዮᐸ൰Ⲻ⌘ࣞъ਍ཤ㺂

Ⲻ⴪᧛ᒨ人䖹ቇθഖ↚ᵢᮽҕሼ⿱ዮᐸ൰рⲺᰖᵢ䠇Ӛࢨ䘒ᵕ
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δNon-deliverable forward, NDFεཌ≽Ӛ᱉ਾ㓜ԭṲ⌘ࣞ⦽֒Ѱж

Ѡะ⹶᤽ḽȾ 

㔲рθᵢᮽ൞഑Ѡᐸ൰ѣࡡ࠼䘿᤟ 3-4 Ѡะ⹶᤽ḽθᙱާ⭧

14 Ѡะ⹶᤽ḽ䖢ौ㙂ᡆⲺᆆ᤽ḽᶛࣖᙱᶺᡆ CISSȾะ⹶᤽ḽ≽

ᙱྸс㺞 

表 1 
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ᓅࡍⲺ㔪ᓜрؓᤷ়ਨᮦᦤૂ᯦ṭᵢⲺਥ∊ᙝȾ 

ᵢᮽ৸㘹 Hollo ㅿ(2012)Ⲻڐ⌋θṯᦤ㔅僂㍥〥࠼ᐹ࠳ᮦ

δEmpirical cumulative distribution functionθECDFεሼะ⹶᤽ḽ

䖢ौѰփӄδ0θ1εҁ䰪Ⲻᆆ᤽ḽȾެᵢ䍞ᱥሼ∅Ѡะ⹶᤽ḽ൞

ᰬ䰪ᓅࡍрⲺṭᵢṯᦤॽᓅᧈࡍθ⭞ᧈᓅⲺ᯦փ㖤δ0㠩 1ҁ䰪ε

֒Ѱ∅ѠṭᵢⲺ䖢ौٲȾ䘏〃ڐ⌋ⲺՎ⛯у䴶㾷ӁࢃሯᮦᦤⲺ࠼

ᐹ֒ٽ䇴θ㙂ᱥะӄ䏩ཕⲺṭᵢ䠅δׁྸ 10 ᒪεᶺ䙖㔅僂㍥〥࠼

ᐹθ❬੄ݷ䇮࠼ᐹ䳅⵶ᰬ䰪ᓅࡍⲺᤉኋ㙂䈹᮪Ⱦ 

ሼะ⹶᤽ḽ䖢ौѰᆆ᤽ḽⲺޭ։Ⲻڐ⌋ྸсȾㅢж↛θ൞ж

Ѡ䏩ཕ䮵Ⲻᰬ䰪॰䰪޻δ䏩ԛ㾼ⴌ∊䖹᱄ᱴⲺ䠇㷃伄䲟ӁԬεᶺ

ᔰ㔅僂㍥〥࠼ᐹ࠳ᮦȾᵢᮽԛ 2007 ᒪ 2 ᴾ 1 ᰛ㠩 2017 ᒪ 1 ᴾ 31

ᰛ֒Ѱネਙᵕδ⭧ӄᮦᦤਥᗍᙝⲺ৕ഖθ䜞࠼ᮦᦤԄ 2008 ᒪ 2 ᴾ

1 ᰛᔶခεθᇐѿḆжะ⹶᤽ḽⲺᮦᦤṭᵢѰ  θሯ

䘏 ⇫ ᰬ 䰪 Ⲻ ṭ ᵢ 䘑 㺂 ॽ ᓅ ᧈ ᓅ θ ᖘ ᡆ θ ެ ѣ

Ⱦ ᴶቅθԙ㺞䠇㷃ু࣑ぁᓜᴶքχ ᴶཝθԙ

㺞䠇㷃ু࣑ぁᓜᴶ儎Ⱦ❬੄θะӄྸс㔅僂࠼ᐹ࠳ᮦ θਥ

ԛሼะ⹶᤽ḽ 䖢ौѰᆆ᤽ḽ ts φ  

 

[ ] [ 1]

[ ]

, , 1, 2, , 1
( ) :

1,

r t r

t n t

t n

r
x x x r n

s F x n

x x

+


  = −

= = 
 

对于

对于
                (1)    

 

㔅僂࠼ᐹ࠳ᮦ 㺗䠅Ⲻᱥ㿸⎁ٲ ѣу䎻䗽⢯ᇐٲ Ⲻ

ṭᵢᮦ䠅খṭᵢ㿸⎁ᙱ䠅ҁ∊θ r  ԙ㺞Ҽ㿸⎁ٲ tx  ൞ネਙᵕⲺᓅ

ᮦȾྸ᷒ੇ䠅 x  ѣḆѠ਌ٲཐ⅗࠰⧦θ࠼ࡏ䞃㔏䈛㿸⎁ٲ䖢ᦘ੄
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Ⲻᆆ᤽ḽᱥެᡶখ⅗ᓅⲺᒩൽٲȾׁྸθྸ᷒㔕ж㿸⎁ࡡ࠼ٲփ

ӄㅢ 3Ƚ4 փ㖤θࡏ䈛㿸⎁ᡶሯᓊⲺᆆ᤽ḽᱥ(3+4)/2=3.5θ঩ሯᓊ

Ⲻ ts  ਌ٲѰ 0.35Ⱦṯᦤޢᕅδ1ε䇗㇍࠰ᶛⲺᆆ᤽ḽᰬ䪾ሯӄ়

ਨᮦᦤⲺжѠ䶔䙈ᖈ䖢ᦘθⴤⲺᱥѰネਙᵕཌⲺᢟኋṭᵢ㔏࠰ж

Ѡᧈᓅะ⹶Ⱦ 

ㅢӂ↛θ൞ネਙᵕ޻Ⲻᧈᓅะ⹶рθṯᦤޢᕅδ2εᤉኋࡦ

᯦໔ࣖⲺṭᵢȾׁྸθ∅ઞᴪ᯦ᮦᦤ੄θṯᦤ䙈ᖈޢᕅ(2)ሯᢟኋ

ṭᵢ࠰ڐ䖢ᦘȾᦘਛ䈓䈪θ∅ࣖޛжѠ᯦Ⲻ㿸⎁ٲ੄θൽะӄԛ

с䙈ᖈᯯᕅ䠃᯦䇗㇍φ 

[ ] [ 1]

[ ]

, , 1, 2... 1... 1
( ) :

1,

r t r

n T n T n T

n T n T

r
x x x r n n T

s F x n T

x x

+

+ + +

+ +


  = − + −

= = +
 

对于

对于

(2) 

ެѣ  θN 㺞⽰ṭᵢᵕᵡȾ 

㔅䗽ޢᕅδ2εⲺ䖢ᦘ੄θ਺Ѡะ⹶᤽ḽ䜳㻡䖢ौѰδ0θ1ε

ҁ䰪Ⲻᆆ᤽ḽθуռঋѠ᤽ḽⲺṭᵢ൞ᰬ䰪ᓅࡍрᴿ়ਨਥ∊ᙝθ

㙂ъᆆ᤽ḽ䰪ਥԛ⁠ੇࣖᙱȾ 

δпε㔲ਾু࣑᤽ᮦਾᡆ 

ᗍࡦḽ߼ौⲺ 13 Ѡᆆ᤽ḽ੄θсж↛ᱥ᧘䇞ྸ֋䇴ᇐࣖᵹᯯ

⌋Ƚሼᆆ᤽ḽਾᡆ CISSȾ 䘏⎿਀ࡦᐸ൰㔪ᓜૂᰬ䰪㔪ᓜњѠቸ

䶘ⲺࣖᵹȾ俌ݾθྸ֋ሯ਺Ѡᆆᐸ൰ҁ䰪䘑㺂ᵹ䠃䇴㖤ᱥѠ⴮ሯ

ѱ㿸Ⲻ䰤从Ⱦ൞⋗ᴿԱ֋ᇔ䇷䇷ᦤᱴ⽰ḆѠᆆᐸ൰δᤷ㔣ᙝ൦ε

∊ެᆹᐸ൰ሯ㌱㔕ᙝ伄䲟䍗⥤ᓜᴪ儎Ⲻ᛻߫сθᵢᮽሯ਺Ѡᆆᐸ

൰䎁Ҿㅿᵹ䠃δޢᕅ 3 ѣⲺwtεȾެ⅗θᱥᰬ䰪㔪ᓜрⲺࣞᘷⲺ

ࣖᵹᯯ⌋Ⱦྸрᮽᡶ䘦θ䇮ཐᇔ䇷䇷ᦤᱴ⽰਺ᆆᐸ൰ҁ䰪⴮ީᙝ

໔ᕰȽъ⌘ࣞ⦽䜳໔ཝᱥ䠇㷃ধᵰᰬᵕⲺ䠃㾷⢯ᖷȾഖ↚ᵢᮽ䪾
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ሯ䘏ж⢯ᖷθԛᆆ᤽ḽ䰪ޭᴿᰬ਎ᙝⲺ⴮ީᙝ֒Ѱ䎁ᵹᯯ⌋θ᤽

ḽ䰪⴮ީ㌱ᮦ໔ཝъ⌘ࣞ⦽рॽⲺᰬ⛯㻡䎁Ҿᴪ儎ᵹ䠃θ㙂⴮ީ

㌱ᮦ䖹քȽᡌ㘻⴮ީ㌱ᮦ儎ռᐸ൰䜳ᖾᒩ䶏Ⲻᰬᵕ㻡䎁Ҿ䖹քⲺ

ᵹ䠃Ⱦ䘏〃䎁ᵹᯯᕅᴿ࡟ӄ൞ᰬ䰪ᓅࡍр䇼ࡡ䠇㷃伄䲟ӁԬȾޭ

։㙂䀶θCISS Ⲻޭ։䇗㇍ਥ㺞⽰Ѱޢᕅδ3εφ 

𝐶𝐼𝑆𝑆𝑡 = (𝑤𝑡 ∗ 𝑠𝑡)𝐶𝑡(𝑤𝑡 ∗ 𝑠𝑡)′                                                  (3) 

ts ԙ㺞ᆆ᤽ḽੇ䠅χwt = {
1

13
, … ,

1

13
}Ѱ 1*13 Ⲻੇ䠅θԙ㺞਺Ѡ᤽ḽ

൞ѱ㿸рᱥㅿᵹ䠃Ⲻθ਺খ 1/13χ Ct Ѱ 13*13 Ⲻ⸟䱫θԙ㺞  ᰬ

ȾCt࠼уੂᆆ᤽ḽҁ䰪Ⲻ⴮ީ㌱ᮦ⸟䱫θᱥᶺᡆᵹ䠃ⲺṮᗹ䜞ࡱ

⭧∅њѠ᤽ḽ䰪Ⲻ⴮ީ㌱ᮦ
ij

t  ᶺᡆθެѣθ
ij

t 䙐䗽᤽ᮦ〱ࣞࣖ

ᵹδEWMAεⲺᯯ⌋䇗㇍Ⱦޭ։㙂䀶θ⭞σij,tԙ㺞 ᰬᵕᆆ᤽ḽsi,tȽ

sj,tҁ䰪Ⲻ〱ࣞࣖᵹⲺঅᯯᐤθσi,t
2 ԙ㺞ᆆ᤽ḽsi,tⲺ〱ࣞࣖᵹⲺᯯ

ᐤȾঅᯯᐤૂᯯᐤṯᦤ᤽ᮦࣖᵹ〱ࣞᒩൽ⌋ᴪ᯦θ❬੄ṯᦤঅᯯ

ᐤૂᯯᐤ䇗㇍⴮ީ㌱ᮦ
ij

t φ 

, , 1 , ,

2 2

, , 1 ,

, , , ,

(1 )

(1 )

/

ij t ij t i t j t

i t i t i t

ij t ij t i t j t

s s

s

  

  

   

−

−

= + −

= + −

=
                                                         (4) 

 

ެѣθ ⁡i = 1,… ,13, j = 1,… , 13, i ≠ j, t = 1,… , NȾ㔅䗽㍥〥࠼ᐹ࠳

ᮦ䖢ौ੄θᆆ᤽ḽⲺ⨼䇰ൽٲѰ 0.5θ 
( ), , 0.5i t i ts s= −

㺞⽰ᆆ᤽ḽ

Ⱦλᱥᒩ┇৸ᮦθλ䏀ཝ㺞⽰ԛ䏀មⲺ䙕⦽ਃ᱖ᴶ᯦ٲৱ⨼䇰ൽࠅ

Ⲻ䠇㷃ᮦᦤؗᚥȾ⭧ӄᵢᮽ䟽⭞ઞ仇⦽ᮦᦤθ൞ᵢᮽⲺะ߼ CISS 

ѣ λⲺ਌ٲѰ 0.93θфᮽ⥤ѣⲺ䇴㖤⴮ж㠪6Ⱦ 

                                                           

6方差与协方差的初始值设定如下： ,ij initial
为递归前时期（2008 年 2 月 1 日至 2015 年 1 月 2 日）样本数据协方

差， ,i initials
、 ,j initials

为递归前时期的均值。 
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ഴ 1 ኋ⽰ҼࠖѠᐸ൰൞ 2008 ᒪ㠩 2019 ᒪᵕ䰪Ⲻ഑Ѡᐸ൰ҁ

䰪Ⲻ⴮ީ㌱ᮦȾެѣθ1 㺞⽰䍝ᐷфٰ࡮ᐸ൰θ2 㺞⽰㛗⾞ᐸ൰θ

3 㺞⽰䠇㷃ᵰᶺθ4 㺞⽰ཌ≽ᐸ൰Ⱦׁྸθcor_12 㺞⽰䍝ᐷᐸ൰ф

㛗⾞ᐸ൰ҁ䰪Ⲻ⴮ީ㌱ᮦȾਥԛⵁ࠰θॷᒪᶛ࠰⧦䗽ᮦ⅗਺ᐸ൰

⴮ީᙝ䜳рॽⲺ᛻߫θऻᤢ 2009 ᒪȽ2011 ᒪ 2015 ᒪૂ 2018 ᒪ

ࡡ᤽ḽ䰪⴮ީ㌱ᮦ儎Ⲻᰬ⛯θռᰖ⌋䇼ࡡȾ❬㙂θCt ⸟䱫ӻ䇼ࡓ

ᱥ᤽ḽ䜳ॽ儎Ƚ䘎ᱥ᤽ḽ䜳䲃քȾެѣθ਺ᐸ൰᤽ḽ⴮ީ㌱ᮦ儎

ռ਺᤽ḽ䜳༺ӄքٲⲺ᛻߫ᱥᐸ൰⴮ሯᒩ䶏Ⲻ⣬ᘷθਠᴿᖉ᤽ḽ

䜳ॽ儎ᰬᢃᱥ䠇㷃ু࣑рॽⲺ᛻߫Ⱦഖ↚θᵢᮽ⭞stst′⸟䱫䇗㇍

ᆆ᤽ḽ䜳ॽ儎Ⲻ᛻߫θⴤḽᱥ䎁Ҿᆆ᤽ḽੂᰬ䗴ࡦᶷཝٲδ㙂䶔

ᴶቅٲεᴪ儎Ⲻᵹ䠃Ⱦ㔲рθᰬ਎Ⲻ⴮ީ㌱ᮦ㜳ཕሯཐᐸ൰ੂᰬ

Ⲻࡦ䠇㷃伄䲟Ⲻ᛻߫䎁Ҿᴪཝᵹ䠃Ⱦᴶ㓾ᗍ⧦࠰ CISS ᤽ḽᱥж

Ѡ䘔㔣ශ᤽ḽθ਌ٲԁӄδ0,1ε޻Ⱦ2008 ᒪ㠩 2019 ᒪࡓⲺѣള
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图 1 若干子市场之间相关系数 
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图 2 2008-2018 年中国 CISS 指数 
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图 3 最大累积损失的窗口期（T）对 CISS 的影响 
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图 4 递归与非递归计算的 CISS 
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图 5 平滑系数对 CISS 的影响 
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图 6  CISS 与非动态加权的 FSI 比较 
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