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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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1) B vXYel, WRX2Y, WE[X]=E[Y].

2) fEE: ceR, ME[c]=c.
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1) BT X <Y = p(X)<p(Y):

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

3) IEFME: p(AX)=2p(X):

4) PEAZME: p(X+a)=p(X)-a.
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VaR, =inf{a e R:P(f(xr)<a)> p]

CVaR, =E[ f(xr)| f(xr)=VaR, |=VaR, +E[ f (x,r)-VaR, | f (x,r)=VaR, ]
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GVaR,[Af(xr)]
=inf{aeR:E[a—/1f(x,r)]2,B
= Ainf{veR:E[v-Af (x,r)]=n}
= AGVaR [ f(x,r)]
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GVaRﬂ[f (x,r)+c]
=inf {a eR: E[a—[f (x,r)+c]]2,3}
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1) ByAE: XV (xr), f(x,r)el, % f(xr)=f,(xr), H GVaR Jy—Hx K & ik,
GVaR, [ f,(x,r)]<GVaR,[ f,(x,r)]. Mifi

GCVaR,[ f,(x.1)]

_E[ L(xr) ] f(xr)>GVaR, [ f,(x r)ﬂ
>E[f,(x1)] f,(xr)2GVaR, [ f,(xr)]]
=GCVaR, [ f,(xr)]

T GCVaR i & — Bk RS A ER A S5 F . GCVaR fRIEBENUIRERIE T, fEXE—HREm Bl
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2) Atk XV (xr), f(xr)el,

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

=E[f,(x r)+f (x,1)| f,+f,2GVaR,[f,+1,]]
<E[f,(x,r)| f,2GVaR,[f,]]+E[f,(x.r)| f, 2GVaR,[f,]]
:GCVaRﬁ[fl(x,r]+GCVaRﬂ[f2 , ]
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GCVaR,[Af (xr)]
=E[Af(xr)|Af(xr)]2GVaR,[ f(xr)]
=AE[f(xr)] f(xr)]2nGVaR,[ f(xr)]
= AGVaR, [ f(xr)]

/\EPn——>O T2 GCVaR iifi /& IEFF M 2
4) FRAEME: X vE(xr)el,c>0, HIFLMEIE MR ES
GCVaR, [ f(x,r)-c]
:E[f(x,r) c| f(xr)- chVaRﬁ[f(x,r)]—c]
:E[f(x,r) c|f(xr)-c=GVaR,[ f( x,r)]]—GVaRﬁ[c]
=E[f(x,r)| f(xr)=GVaR,[ f(xr) ]]—E[c|cZGVaRﬂ[c]}
=GCVaR, [ f(x,r)]-GCVaR,c]
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