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Abstract

The risk of financial assets is related to the volatility of return in the financial market. Therefore,
when we estimate VaR, which serves as a widely used measurement of assets’ risk, with
parametric method, volatility is one of the most important input variables. In this paper, we pro-
posed kernel-weighted estimators of instantaneous volatility with r (r > 0)-power variation for
stochastic diffusion model, proving its asymptotic unbiasedness. A simulation study will examine
the finite sample properties of the VaR estimated by the estimators we proposed. It is shown that
the VaR we estimated passed the test of significance, which means it is reliable to be the mea-
surement of assets’ risk.

Keywords

VaR, Instantaneous Volatility, Stochastic Diffusion Model

ETFY 8ot UM BT =R 2R
EitaVaREE

A, FES, X #k%

JUUEIMYER S, B 5atit ke, U BEAK
Email: 928406386@qg.com

ks H B 2019411 H15H; A B 2019F11H28H: KA HM: 20194E12H5H

XESIH: R, B, XERE. ATV HO AL r MR RS RA var BERD). G EE R,
2019, 8(6): 909-921. DOI: 10.12677/5a.2019.86103


http://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2019.86103
https://doi.org/10.12677/sa.2019.86103
http://www.hanspub.org

EEMmHT, WERFFINEHEEESSMEF-IREES. Fik, VaRfEABEBATEEZ
RLR B RS R, R RSHENIET RN, EHRRHLTEENMAZER, AN
Wz R M BEDLY BOE X — BB T, FAr (r > )M BREMEBRI ES R AT, LA
Y, SRl — P BUE AR B B BRI SR AT AT K VaRER FREEA T HIR . SRER:
FEREMKFASWHBEELT, FHKupieck BiEXFEHLY RO B T K VaRE REAT B K, A
BEHEREIAELA . MR, MR ZTEERHY BRE T HHE N K VaRR TR, TTRRA
TR BB A A KRR

XKiEid
VaR, BERTEENE, FENLY BOAER

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. g

EERTTA S, WSS EIE, VaR & — Ik i\l BA ) 2 N X i hs, EZ
H [ E—gBEKTT, BEHEERFAANRBISER L. % EIERSAE 1994 42 Morgan 2
IR, BEJEEON T EPR L ETRESR AR BT B BEE VaR HIRHRE, EWAMEERE T A
BRI E T, HEE WA R A R A TGS R A e S80S, 8 s AR B A,
RIAESHOE VLS FE TR BRI 2 80k BULS VaR BTN, SCHETE 45 & B IR AU e LA
FOAZRER N WS R Eh R AT, AT A4 ARCHIGARCH HERYRIBE LI SN(SV)RERL, BEHLY s Y
HACUFHAE S (1) BEBIPR ) o 8 R 3 = i IRMAG RAIE 3, 1% 3l R I A b () PR
o (2) IE 0T LI [B] B E] MR AR FL I m s AR L . H BT A AN F IR T BENLY BB T ik sh %
HIYFZ At TH &, Fan [1] (2008)#& H T AN T 37 M 75 i Bk ) 38 sl R AZAd oF, 12 J& Kristensen [2] (2010) 1 F
TR T E R B B sh A AL R . Yacine [3] (2010)4 H T AE T 34O 45 R AR 1 g
SO R BRI D BN 2 AT, Sabel [4] (2015)@ 5t /N ARG G T BRI B F A THE . Vatter [5] (2015)
FAAE B AR 4 1) VAN B ZE T AR BN R R R B 2 AT A 1h o S IEAH[6] (2017 )%t Kot Bisf T) ARAR 175 T RO AZ Al o
W, T RS EOW SR I TR T BRI DR sh A TR . XL H [7] (2017)45 4 1 ARG AN
MR B, $EH T —RhRR I B R A A A Al T

M ENT 82 2 26 RO AZ A 0 75 BT T B AT IR R, T B (R IR R S X A T IR RE R FE A ORI . 1T R ARG
B RS LS TR A S EL, X5 EO0E S B 8 S T M A 00 T8 L A A e A ff 1 )
Xfi, FVLHAIE B8] (2018) 4t O SL I B A% Ak F & Sk B 0 8, 45 H T et 7 B R R A S H Al
ThE,  IFUE B R G Y TR R R UL T ) — B T

A SCHGHE Kristensen [2] (2010)4 H ) — Y AR 22 I o 33 S 2R A% Ak v it LT BE AL SO 2RSS ik et
WA THERE— AT IE, R r(r > 0) CRAZ 22 14 S B I P SN AL AL T R UE B L 9 40 & 11 55 3 TE fi
P, 5 B AR AU K 5 B i BRI R S S A T TR VaR FEA IRFEAR TR, 45 RER: R

Tk

DOI: 10.12677/5a.2019.86103 910 Gt 5 3


https://doi.org/10.12677/sa.2019.86103
http://creativecommons.org/licenses/by/4.0/

TraEks %%

FEAKT 9 5% IS T, A Kupiec 56 xt BEHLY HOL AR B i T 1 VaR 45 R AT BN, Frfs st
THEEAEIRELAIN . It W, FERENLY U R R T VaR R SERY, W] ORA Al 1 B 7= 5Bt
HAE N

2. BAXRFREMERR
2.1. ARG E R ENENX
ARSCAEGEF ke (X, 1t 0) 5 o
dX, = dt +o,dW, (2.1)
OSERE U r(r > 0) UCRAR 2 IR © VORI e Ak i i

O'\_Tr — kr—lél—r/zzn: Kh (t| _T)|Axti |r , (22)
i=1

Herk, =E[U[", U~N(01), AX, =X, —X, -
22. BERRE

ASCHARHE T 3T DU
(A1) W8} M {0} MG (W, } #h5r, HAEte[0,T] LAIBIRIA .
(A2) fFEA>0,C>0, fEX T ERtse[0,T|Mr>0, f

o —o, £C|t—s|l.

(A3) (i) HZERH K(u)2f TR 8. T 2> 0, A [ |u K(u)du<e . (i) /£ 5>0,C>0,
g FERuveR, A

|K(u)—K(v)|sC|u—v|’B.

(Ad) “no>woltf, Hh—>0, nhi* 5w,
NTEIER, BUA AR S IS . h2.1), BA1MIE

AX, =] t pdt+ [ t o, dW,. (2.3)
é\
AR, = [ o, 2.4
! i-1
&7 = kMY K, (1 - o))ax,|". (2.5)
i=1
i 7% <}
&7 =k ALY K, (-] o | (26)
= i1
PA A
n r
Ar 1A 1-1)2 ti ti
67 = kAT YK, (o) ]! et + -[tHo-tth‘ . @.7)

AR, ST LS, T 67 MR AL A B 26 S5 SR, A4 B 2 TL T A A ST .

DOI: 10.12677/5a.2019.86103 911 Gt 5 3


https://doi.org/10.12677/sa.2019.86103

&
S
ks
a8

sEAh, R

Y o,dw, 'a:W( N crjds)]/2 u,, (2.8)
Hrpu, Uy, U Al B B IR M ARHE IEAS A BN &, B S5d R (o) 7. 4
iy (7) = Ky 1 ~e)os [ o) @9)
i 7% 1
&7 ALY v (1)U (2.10)
3. fHItERNHE TR
Theorem 1 & 1F(AL)~(AL) [EI i L ST, A
E(6! | uo)-0! =o(n-1+h: + (bt )’”),a.s.. 3.1)
IERH HI51HE 6.4 AT 40
E[(67 ~07)l i | =E|(6-67 )l woor |+ E[ 67163 |0 o
=O(n_1)+E|:g'f|O'ti|—O';,a.S.. |
BT LA E E[éﬂq}ag eI eI
ic
Iy (£) = 85723 v ()= [T K, (s-7) o', (33)
Pl
L, (T)z.[OT K,(s—7)olds—o", (3.4)
A
E(67 lo1) -0t = AL 3 v, (£) =07 = 1y () 1y (0). (3.5)
5B 6.3 A (A2) T 41
I, (7) = O(n“ +(nh7 ) ) as., (3.6)
H—J7H, HT
o j:;/h” K(u)du+o' J-((:_T)/hn K (u)du‘
<Ch? J:/h" uf* K (u)| du +Ch/ J'(?if)/h uf* K (u)|du (3.7)
=o(h/),
Fir LA

DOI: 10.12677/5a.2019.86103 912 Gt 5 3


https://doi.org/10.12677/sa.2019.86103

&
S
ks
48

T T/n
—t/h,

(s-7)or

(s-7) du+O(h‘)

=IOT W (s—7)olds— aj Ky (s r)ds+0(h*) (3.8)
h(s—r)( S—o-r)ds+0(hn‘)

=J‘(T_T)/h"K(u)(ar —o!)du+0(h/).

Fik, WRIEEMHEA2), BATH

T T)/hn

[ ()] < [0 K (), 07 |du+O(h)
_Ch’l_[T/r/h (u)[du+0 () (3.9)
=0(h}),as
R
I,y (r)=0(h}), as.. (3.10)
NI
E(g,F | Gt)—aj :O(hj +(nh§*w)7ﬁ), as.. (3.12)
A7 (3.2)1(3.11), &5ipilEsd.
4. HERR
4.1, BHEREE
A SCEE R TAE ST DU R
dX, = g dt + o, dW, 4.1)
do? = B(a - ot )dt+ Kol dW,,, (4.2)

Hodr dw,  FITW, AR RO bR AEAT BIIE 5, S48 B f= 0510, a =0.476 il x* =0.0518 .
FESERRBA A, FRATTR A LT B s .
AXis = 140 + 0y 5\/55“' (4.3)

Aol = Bla—07 4y, )5 +x0] N0z, (4.4)

IBRSHRS I 1 =0, BARAIEHKAT =2K, Hrdi{g, | fl{s,} iid N(01), §>0REHILKSK.

FRERE DRI -

(1) AR B BRI (4.4) R LA {0, o K115 HEOHEIRY (4.4) 7R A ST /IS OB 0% 4 S0 AL S 504
1(4.2), FTLATE B BB (4.4) AT THUR TRD TR B 6 = A/100, H A™ =3x60x24%2 .

(2) fcHE B ML (4.3) UL 20 FD SIS P ERE A {AX,, )« BB (4.3)H 15 20 FD 4RI A X K7
BT N 6 =3x60x 24x 2 .

(3) HEHUAZ bR HUR B 5 o AR SO FH e A SR AR AR A T P A R 28, T 1 5 044 TG A B /- 5 28 S
SEUEYE SR HL

(4) Br=1, RFEAKX

DOI: 10.12677/5a.2019.86103 913 Gt 5 3


https://doi.org/10.12677/sa.2019.86103

b=

S

48

£ZW$miKmﬁﬂp&ﬁ (4.5)
i=1

PR IS 21 7 (BRI S AT E 51 {61 )
4.2. FEOBEXRGIHHIRESMRIE

LB R A ARG, R R PSIMELE O B (W2 RBOL TN 0, EEREZN
3, B IEAMANRHE: J-B Gl MMEEoh, M p MEEK, WHIESHRAEBE, FoRMIES 3.

1 At Hol s 2 p A Q-Q B, B INEEALL SERL L P E A, kP M IE T 55
R IE 2553 i

Table 1. Basic statistics of the log-return
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Figure 1. Q-Q plot of the log-return sequence
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Figure 2. Sequence diagram of the log-return
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Table 2. ADF test result of the log-return based on simulated data
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Figure 3. Autocorrelogram of the log-return based on simulated data
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Figure 4. Partial autocorrelogram of the log-return based on simulated
data
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Table 3. ARCH-LM test result of the log-return based on simulated data
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Table 5. The result of the Kupiec test under the significance level of 5%
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