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Abstract

This paper first illustrates classical probability statistics theory and method, the incomplete ap-
plicability in the field of uncertainty financial risk measurement, and the origin of the uncertainty
of the coherent risk measurement model. Then, based on the nonlinear expectation theory, by
constructing the G-normal distribution of the random limit normal distribution, combining the
VaR and CVaR risk measurement model, we define the random limit risk measurement model
GVaR and GCVaR. Finally, the above two risk measurement models are proved to be reasonable
and appropriate coherent risk measurements.
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2. BEIIRBREZAS SR HEE

AATREA RN BR =25 70 A5 B BEAR 6k S FL AT T AS (1 2 B . BEE T 55, BEALAR PR IE S 2 2
TARL M BRI — RBOVA R SERE PE MR GE T o A AR . N AT AR 2 M R B A B R i 5
BB U] A B — B E I, IR LB KU 1 B

JELRMEFAETRIP

I FEE 5 2 Ve S AR v e BRI I LA — IR ACK S TR, = ol (Q F, P) Sk A 25 1), Jrh
Q ZIE A TR AEMBENLS: FRRITE ML S AL a A 1T P RN A R 1
LRGP [1]. %0 00 0 RESE 3 14 th F SR 200 4 TSR L O BB LT o (L B Rl 850 P A e R ke
YR, G 1 SR R T S R R o T I I 4l T 1 R B R R . R R it 2006 4, #2510 K[2]
BINT — R IR B G-HI S B SIEH G-IE A o G-IIHLR — AN AR T, R T4
MRS, E 2V T B B 2 AR, T LA B T A A R 1 220 R

4 O NBEHLELEE S, T e CE SRS Q LS RO LR B 2 18], 36 2

1) lel.
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1) i vX,Yel, W X2y, ME[X]=E[Y].

2) fREM: ceR, WE[c]=c.

3) wrmtk: vX.\Yel, ME[X]+E[Y]>E[X+Y].

4) IEFHE: VA20,X el E[AX]=AE[X].

HEELLE 4 KA, (QIE) Sk M . R A % (Q, F,P) EZ b
E(X)=[ XdP, X e(QF,P) {3 . #1002 %MH@), (b), WFKE AT, (QIE) Akt
WA

MTE SCATH, AL M LA A 43 A 2 — B 52 O 4 A BB BOK o R, ARk 2 5 )
B HLAS B 950 1 Hh R R BRI 221 Cy (RT) SR ZE. UL, 7ESRARPERIEING T, ERIEY
LA B A 43 A R MR M — B E F, LS T 7 B A BT ST R S TRAE LA N R MR RT3
T AT KRB AL ] C, (R ) etk B HIME A 947

TER LA R b, R[0T G-IESN IS . G-IEA T A RSB Bt 77
SR RS o X T LI 37 O 2 e DI R A B AR 2

EN 2: G-IEXSA

TERLMEME 1 (QUTLE), X e, HXiE FHEm#EER

E[X]=-E[-X]=0,5"=E[X*] p* =—E[-X?]

WFR X 2 X ~N(0[5%, 2 ]) 4, tHidfE X ~ N(0[ 57, p* |) E& S —MMEBL T, G-IE& S
A EARIEXAE G A1, 23 K[34E 2007 F45H T RGN T I—4E G-IES A ERE R,
FME, EIR[414E 2011 AE45 H T IZARRERIE D0 N G-I B AH SGTH AR Il R R TV
PERR L0 5 X X ~ N(0,[52,p ) Ho— MHBHLAER, X Vo e Cyyy (RT) L 00 X 355 E[ (X )] w4851
1) H o ek, B
go(/1x+(1—/1) y) <Ap(X)+(1-2)p(y),vx,yeR,1€[0]]

N, H
1

2152

E[o(X)]= _r:go(x)exp(—z);_zszx
2) Mo NIMEE, B
p(Ax+(1-2)y) 2 Ap(x)+(1-2)p(y). VX, yeR, 1 [0,1]

., A

E[o(X)]= - zjj:¢(x)exp{—%de

3.GVaR, GCVaR HIENKEE

VaR (Value at Risk) /7175 4l KUK FE . 58 PSR B e AR TSR . 1 JRUR B3 DA e B8P A 25 7
A2 R, (HRA 55 VaR (R 1 FL % 5 BB 72 4L 4 2 40 Al R 5501 5 e A 1T
JEFFI . A 3 b Bl A 4 A AR SR O K, AT T 2B T RE R AE, A B 2 T R
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TPAE, XFER VLN VaR Jrik. MBI, VaR AN LRl intE, ks 508 414 10 o 8o I
B REARS I, X ARG,

BT, Artzner ZE[S] SR — AN RAFAI. 16241 G BRI RS B &8 ROZ 0 2 a0 F 1 BUE .

4 E M) (Q, F, P) AL A) B — NS BRI R X, A FRIREAN R B G 5 Ak
(AN E VW A

FEN 3 —HAREE

% O NSLEMNLIAL & X FrE AT REME S, B R NITE BRATBOGER 1) & ik~ e £ S
e WA, —MNZE p:© > RE2FBUREEZE, X THA XY e® W2 an Y&

1) B X<Y=p(X)<p(Y);

2) Atk p(X+Y)<p(X)+p(Y):

3) IEFFME: p(AX)=4p(X):

4) FRAZN: p(X+a)=p(X)-a.

SPREAARVE SR BB TR R S BT RE R A B KU HE T o KT R R 6 R AT A
BN ERANR S . — SR B WS A4 Uryasev [6] 8 4R H T 45 4F XU B /2 (CVaR).  FHEixtHL4a
Hi VaR Fll CVaR FJ5E Lo

Ber=(r, rz,---,rn)T RN A A DRI SR P2 IR BT, X = (X, X, Xn)T =S ZaN Nt
BRI IRV, f (xr) RnREAGHRBURRE, pERERGE, N

VaR, =inf{aeR:P(f(x,r)£a)2ﬂ}

CVaR, = E[f (x,1)| f(xr) 2VaRﬂJ =VaR, + E[f (x,r)-VaR, | f(x,r) ZVaRﬂ]

i CVaR HIE XA LAE H, CVaR #iiE | ki i KT EEZ 0 8 70 I E . AT VaR B3
PRI R, (HI516 2 VaR B2 CVaR, A P(F (xr)<a) TRISME[ 1, ., | TR, AR —
MR BAEIAE, ARS8 R S Rl T S R5 ) 2 ELIE I < ik i 1 AN o 1 XU o T AR 2t G- EE U 58 4
AT Lo RS FNZRAE MR T, DAE O 1 &l vl 30 AN s XU FE 2 R0 8 B 2 [ 7] (8]

N EBREE f(x,r)=r"x, FIHIELM: G- 1B MG BN SRt AN E M R &

SIEE L 4 p® TR, &Xp°(f(xr))=E[-f(xr)] & FRKEED].

EH L 4 p° TR, X (F(xr)=E[a-f(xr)] &SRk,

2, LT vaR. CVaR [ X, 456 EH 1, 41 CVvaR. GCVaR HIGE X, FATRRZ ABENLLE R
W AEABE L A E B A 1E

EX 4: HEEKEL>0, BFRIERTE 75 A K48 2 i 1] e s K8 N -

GVaR, =inf {a eR:E[a-f (x,r)]zﬁ}
Fot = (5,0, oo, 1) SRR LA PR B0 MV P2 B PEHIER, X = (X0, %, )| BRI et

PR
FEX 5t BEIEROKT 20, 3 SRR RRE I B R TR RS A A

GCVaR, =E[ f(xr)| f(xr)2GVaR, |=GVaR, +E[ f (x,r)-GVaR, | f (x,r)=GVaR, |

e e = (1,0, 1) FORHER LG PO B R PRI, X = (XX, X, )| S
B,
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4.GVaR, GCVaR —HitNKEE
I SCA RS, — A RAF ¥ A BRI KU FE B ROZ AT & — B & . M DX EidsE L GvaR. GCVaR
HATES R o
SEFE 2: 5 X4 H5E LI GVaR J —Ek KUK &
UERH :
1) R VR (), f(xr)el s B G ()2 f(xr) » HAE 2 PE AR A
Ela—f,(xr)]zE[a-f(xr)]. Wil
GVaR,[ f,(x.r)]
:inf{ae R:E[a- fl(x,r)]zﬂ}
Sinf{ae R:E[a— fz(x,r)]zﬂ}
=GVaRﬁ[f2(x,r)]
T2 GVaR il & — B KU 2 B B M 2%
2) ArntE: X v (xr), f,(xr)el,
GVaRﬁ[fl(x,r)+ fz(x,r)]
= inf{a eR: E[a—[fl(x,r)Jr fz(x,r)ﬂ zﬁ}
=inf{a+}/e R:E[a—f(xr)]+E[r- fz(x,r)}zn}
sinf{ae R:E[a- fl(x,r)}20}+inf{ye RIE[y- fz(x,r)}Za)}
=GVaR, [ f,(x,r)]+GVaR,[ f,(xr)]
Hrf w,0,m,y >0, T& GVaR i & —FUH: XU 1 U r] i 2 F .
3) IEFFME: X VA >0, HHARZRIENIE MO A IS M T 45
GVaR, [ Af(xr)]
=inf{ae R:E[a—/lf (X,I‘)]Z,B}
= Ainf {ue R: E[u—lf (X,I‘)]ZI]}
= AGVaR [ f(xr)]

=250, :§> 0. T GVaR L IEF & 1.

A
4) SFRAEYE: XV (xr)el,c>0, HEREVEIE L S
GVaRﬂ[f (x,r)+c]
:inf{a eR: E[a—[f (x,r)+cﬂ2ﬁ}
=inf{a eR:E[a~f(xr)]>p}-inf{aeR:E[a—c]> A)
=GVaR, [ f (x,r)]-GVaR,[c]
T2 GVaR i & — Z M R B B P RS AR R

£r LJE, GVaR i 2 — ik XS B SCRIPYAS 264, ITEL GVaR A2 AR i 1 2 B e N R BEHLAK R
— MG
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1) Btk X vf(xr), f,(x,r)el, & f(xr)=f,(xr), B GVaR Jy—F Uk & fR i ik,
GVaR,[ f,(x,r)]<GVaR,[ f,(x.r)]. Miii

GCVaR,[ f,(x.1)]

=E[f,(xr)] f,(xr)2GVaR,[ f,(xr)]]
ZE[ (% 1)] f,(x,r)>GVaR, [f (x,r) ]]
=GCVaR,[ f,(xr)]

T GCVaR il £ — B KU A B A M 5% F . GCVaR fRTERENUAR RIS, 7ER—FREMER
KSR, ARG (B 58 A G 10 e A R R ) I ) B i I BE A LZE AN GVaR IS IHIEE . an RAE
RO R A BRI, (x,r) > f,(x,r), WGCVaR,[ f,(x,r)]>GCVaR,[ f,(x,r)], tshsii—Fht
A AT O RS & T 5 — B A A %Kﬂu%au%kﬂb R R T 5 BT R 0 B
& &, AT B A R U UK

2) KArntE: X v (xr), f,(xr)el,

GCVaR, [ f,(x,r)+f,(xr)]

=E[f,(x,r)+ f,(xr)| f,+f, 2GVaR,[f,+f,]]
<E[f,(xr)] f,2GVaR,[f,]]+E[ f,(xr)| f, 2GVaR,[1,]]
=GCVaR, [ f,(x,r)|+GCVaR,[ f,(xr ]

T GCvaR JWE FHE U 9 AT r%ﬁ:
GCVaR, [ f,(x,r)+ f,(x,r)|<GCVaR, [ f,(x,r)]+GCVaR, [ f,(xr)], MR ¥t 4 & s KU1 Ak

?%ffﬁwﬁmﬂ% %z%n
3) IEFFHE: X VA >0, HHARZMEI AR A IE S ) 45
GCVaR,[Af (xr)]
=E[1f(x, |/1f (x,r)]=GVaR,[ f(xr)]
= AE[ f(x, x,r)]znGVaR,[ f(xr)]
:zGVaRﬂ[f(x,r)}

St =2 >0, F GCVAR 2 IEFHEKIE.
4) TR #VE (xr)eT,c> 0, HAEL LI 3% g
GCVaR, [ f(x,r)—c]
=E[f(x r)—c| f(xr)-c=GVvaR,[ f ( xr]—c}
[ (x,r)—c| f(x,r)—c=GvaR,[ f( x,rﬂ—GVaRﬁ[c]
[ (x1)] f(x,r)=GVaR,[ f( er—E[c|CZGVaRﬂ[c]}
=GCVaR,[ f (x,r)]-GCVaR,[c]

F7& GCVaR i /& —F i KU & 1 F R AR 25 .
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5. &

AL E T AN E PRI DL B e XS S b, DUBIIR R ARV I R B 18 5 4% Gt KU &
RERY LA, DTS AR L FR) 27 AR SIS BT SR A B . s SE R SO &, S8 B AEFE T BN I B Rl
SKHIMER G B IR S, S B B AN E PR DR 2 B XU B A R PR, DASRBILN R i R LY
DR R B

EHEWH

JE 3R 5 e 1 AR 20T = 10k 4 15T H (SXQN2016203)
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