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Abstract

The classical Markowitz portfolio model measuring risk with variance, it does not deal with the
different feelings of investors on both expect sides. This paper uses an improved model of Marko-
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witz portfolio selection model, that is, Exponential Squared Loss as a risk measure, which is based
on the Mean-CVaR model, to consider their investment only in the side of the loss in order to get a
better portfolio. Moreover, we discuss the efficient frontier of Exponential Squared Loss model,
and then make an empirical analysis taking price of Industrial and Commercial Bank of China as
an example. The results indicate that the investment strategy based on Exponential Squared Loss
model has good adaptability.
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1. 518

BEEZG 2R RE, SREATT BN, R E RS FRAGANCE, H
H1 CVaR st 2 AL 1E VaR JEAlh b7 SR Tk it A FE A A . H AT, R CVaR BRI T 5 S /it
ARFBEHERHA, HESMEATIHAIPGEERE, CVaR BECENL SR IR R, IR LM
FHEH IR NTZHE, DAURREE A5 .. Uryasevyu 5 Rochafellar [1]% X2 7 CVaR #7,
FABIE T CVaR A 52 i) VaR B — 8t Pflug [2]AIEZR R AL @ %, IE T CVaR 1)
— S RS B R R . Pownall [3152FH CVaR A ME <6 Rl fes WL HIE 57 T R AT SEUERE 7L o [ 9 2 2 R 81
SE[A)ERIH CVaR WU B R AR BRI F BE s 2 F R AE[5] 5 Ml 70 i VaR BB X EE R AL, FIH
CVaR FRR it B & AP il il R BT 7R o AR S, B AR08 2R (R AN 5 1 R B AR WALt 00 AN 7 1
FRY DX 28 30 W 2 ] 7 22 R AR B, AR T 77 22 A DAy DX 2 A8 5 T ATt 8 A0 4 B AN o) o T o ] 7 ) ik o
[6]c ik IS ALin] K B, R AARECT T iR 22 AE KU B 2 w] DU U 1Y) . SR T 22 it CVaR 157,
AL R R B R P A B RN, A EE SR K B, IR IR R R T T E AR
SR B/IME A A R SRR @ XS T, A3 BIASCRF I R A 1 X B IR R R
I, FRECF IR R R R B 2 IR T Il - T A
2. BT EURNKBMNE(CVaR) IR FEHAMILIER

ST X AME (CVaR) [2] [3] [4] [5] [6]RE R /E4RAE— € HINSIA] T N IEH i34 5600 N Al — & BAE K-
N BEHLR, XPWCaE 70 A0 Rl 1— o 70 SR EE, L R R B 1) N -

CVaR(Y)=E(Y|Y = VaR,(Y))

CVaR AA LR

1) FBALMCVaR, (Y +C)=AVaR, (Y)+C

2) IEFF#CVaR, (cy)=cCVaR(y),c>0

3) MMEXMEEFEN AR Yy, , M0<A<1Bl, A:

CVaR(4y, +(1-1)y,) < ACVaR(y,)+(1- 2)CVCaR(y,)
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R 1 BBk FES AR B A A, BRNE ST R B x= (%, %) B
Zk:xi =1(x 20). BEAAMERA: R=D Xy, XHy FORETHEEERE. NHREREHREH c
For, MZ LK) CVaR BAIR IR N:

min CVaR(—xT;/)
XTF(7)ZC
st > x =1
X =20
2.1. HME - FEBEBNBYENE

eIy, RS2 A AT T R B A DR LA B AN S . AT/ X — 4 P
JE 11 Lo 3R B 0 7 5 (trace-OFF) R W2 P24 4 O 00 WAL, T2 7 XA RS FE I 25 5, 72
N R 43 8 SR - Ry 247 M2 S A A R 2 U B 2 1 30 45 il R . L
M, HTRGHZES, WS - 7 E R AR 1 X
S 2 WRE LG XTREEAKTN (0 < B <L) M¥ME - J7 4800, 4 A A AP AELL &
X" e X ME(r. )2 E(r.)fo(r.)<o(r. ) AR, HEA—m AR,
HEW L HLE(r ) =1y, TSRARLL R 2L o ol i
min o (r,) = XTVX
Ny {E(rx): XTR=r,
XTe=1
AR AT b 1 ARG R, RIS AL AR RIS BN 2.
%ﬁl%%i%%&ﬁ%ﬁﬁ%ﬁ%ﬁ:mw%m:xw&:%@_§wréyio

c c)c
b \ N C 2 1 o (I ’ (E(rx)_A/C) e
M, =1 i, ﬁ%’?éﬁ%ﬁ‘]ﬁ%a(&)z:B(E(rx)—A/C) to i ](/C) Y =1/ k¥
SO - 7 AR AT R
WEBA:
DRIEAZIFN L, R Py A PR A% B ] B 4
L(X, A1) = X VX + (1, = XTR)+ (1~ XTe)
NUTESE
?(LT =2VX ~AR-ue =0
oL .
— =l X'R=0 @)
L 1 xTe=0
ou

B, VRIEERRE. LA, LS E: A=(Cr,-A)/D,u=(B-Ar)/D
Hp A=e'VIR=RV 7, B=R"V'R,C=e"V ', D=BC-A*>0.
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24, RAQ), FEFESREW R r, T 7 2R/ MRS AL A

X — rOC—AV_1R+ B—rOAV_le @
D D
KR, FeeRsb—MUasn, ERTH ERUESRHEN:
x, = AR  BoBA @3)

F1(2) (3) XA BRI L ROBAMER LA W7 %9: Cov(iy, 1) = XTVX, =%[r0 —é)(l’l ‘é)*% .5

BRCLARE 2SR AR, SR N R — AR 2, B EIR AL DL (0, A/C) Aty
E(r, )= A/C +/D/Co (r, ) FMHELLIFF L A7 (2R, ] 1 FEoss.

2 A

A/C

0

Figure 1. Efficient frontier of mean-variance model

E 1 8 - EEBEBHEIGHEZ

B 1 Fos, XU TSR RN 2SR G, Fe b, To2E S 4 mT DA IR NSRS [R] ) 4
W |, LT EEAMEKREE T EZRAE, WE 2 Pror. B R M55 N SRR EHE K&
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Figure 2. Schematic map of choosing securities portfolio
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DOI: 10.12677/aam.2021.102069 643 vt


https://doi.org/10.12677/aam.2021.102069

e

3. SRR XU B A 2 AE B IRERE

28 L1 Sy ] R IAME - J7 ZE AR R R S HON T PR R 2 i g 22, AR B P15 R A
P27 LA R TIUHYAC 2 R0 RS P A AZ o ) B [6]-[11] o ARTHT FH T 5 ZE0E N ARG BE AR TE AN, 7 B0 X
I8 55 2 P DUV 3k — 2B 243k [ 7] [8] [10] [11], PR MESRASHEHC Ty 15 22 X6 B M 45

SEX 3 Wr FoRHE i MIEFRTE, R FRHIABILE, M x RoRE | DR NAEi=12,--,n, N
XA T B TS RS HE 2 7]:

#(u)=1- E[exp(—uf/y)}
b, u =R X, yAEHGETHEOEEEREREE.

YE 1 BUNMA p TRl H i ol PR SR A R, RS R T AT R R B .

2 Yy B RN, g(u)x Py, BRI, AT ERALT RN Al

Xy AR/, GBI U = R - X KR LG AT AR ¢, (u, ) MORAER %, SR, 24T
XZHLR, Bl S — L5

R, BNy PRI e il T ol PR S B e, R e PR T Al R B .

X A4 — AR PR NI 5 s e SON:

BP(BH;Dn_m)=min{%:sgpllﬁ(Dn)—B(Dn_m)

Hoh, B R d AEFIRIAMBH, D, =(Dy.D,), D =(%.Y;), D, ,={Dy.D,} %%DHJEI"J
VLW, B(D,) RETFREA D, BRI, || B AR

VE 3 E N3 HRME TR A A, XA TR T WA TR RSy, T

VE 4 MR B, RHHL T F A 12 (e Het Ly, 6575 ¢ (7) €(0.0], HB4 BP(,iD, i, ) ML
172.

B 5 FH AR FE B g AU B B R, U)o JUa P 1) AU A2 [ 7158 9 -

max E(u)=E(Xn+X6+-+X,)
E(o(u))<c

x =1

(4)

s.t

v

x

>0

3.1 BB A IRERERBENAHENE
HIE S 2 BAfEe 1A BUE(p(u))=uy, RAELAT et 23R — vcditl ol it
max o (4(u))= X VX
&t{E@Qn)=x R=u,
XTe=1
FUATSRAT RIS B A RO R, AT SRAGAE AT BT Z2 e NIESA Ar
SEE 2 WiV LR PNMESR AL A 07T 20

C A Ay 1
Cov(ug,uy) = X VX, :B(UO —Ej[ul ——j+
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2 (g _acy
a(j((l;)) —( (¢(IL;)/)CZ f ) =11 E3- S H 2R R o6t N R ME - 7 ZE R R ATV -
UERH .
— &, SINCUR P B H R

L(X, 4, )= X"VX + (U, = XTR)+ (1~ XTe)

M :
oL
=2VX —AR-pue =0
X’ a
%=UO—XTR=O
oA
AL 1 XTe=0
ou

B4R, VR IEEAENE. T4, TRMEE 4= (Cu,-A)/D, u=(B-Au,)/D.
HiA=e'V'R=R"V ', B=R'"V'R,C=e"V%, D=BC-A’>0.
A5 2w ARNG)R, FEIEHR RIS U, 7 NI S8

u,C-A B-UA,,

X = VIR + Ve
D

KO, $RE S —DGEE RS EREZFA S

_uC —AV . B_ulAV‘le

X,

m@ﬂhﬁ@%%%¢m%¢m%mam%%%=cW@wm:xw&:%@VJg@rlg+éo

Cc C

3.2. IBHFEFIREMRKERIT y KYIERY
Iy BB RS N LR JUAN P RR[9]
1. ROy ERHEAERREA
4D, ={(%R)u (% Ry} o HHEY (B, ) =R =X B, =10 fu
S, =1.4826 x median, ‘Vi (,&])—medianj (ﬁn) » RJE KRB, kD, :{(xi,Ri)i‘Vi (Bn)

zz.ssn}, D, =D,/D, -

mz#{lsisn:‘vi(ﬁn)
2. BHIHESHy,
By, e det(V (7)) 4 G ={y ¢ (r) € (0.1]} HIUB/ME, 3ot ¢ () HI7E SN

S ="t 0 3 foefon( )i (A)] - 0F u=R-xX6L () (02 90K

i=m+1

V() ={L(B)] {8 b,

®)

(6)

Y]

zz.ssn}, Hoo
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2v1

%, =cov exp( /y)Zvl(,B )X1 exp( /7)

3. MU R 2, =log(n)/(n

B,|) A TR 2 SR 5, ft
z4m=EWQ4a—ﬁmﬁhfmémﬂmnﬁﬁw%%%@o
MM (5 EHE B AT, B4, = 3, SRS 1-3, HEI B Ay, K.
G Matlab AT SR, 93]y =3.9579 .
4. SEUERRSR
4.1. BEASR

AR SCHTR AR A ST ACHE R B IR 25 522 I\ 2016 4F 1 H % 2018 4F 12 H = 4F i 3Lit 36 M H, A T
HR47(601398). K LIBE4H(000877). £AERMI(600123). /M £(600519). H [EF%(601318)iX 5 3¢ it 22
A IR, BAAREERIEE 1, Horilas sk 2.

Table 1. The monthly return data about 5 stocks
= 1.5 ZREM A EHIE(%)

TRfRAT Kl ety ZAERMY RMEFE S HER S
0.00412 0.0497 0.04075 —0.01009 —0.03120
0.02259 —0.02052 —0.00471 —0.0484 0.11950

—0.08835 —0.09748 —0.12625 —0.18726 —0.01984

—-0.02517 —0.01469 —0.09091 0.02209 —0.08178

—0.04695 —0.10914 —0.19036 —0.03427 0.03197
0.06158 0.21967 0.15135 0.09906 0.14038

—0.05336 0.32016 —0.00170 0.14827 0.13292

—0.00980 —0.06667 0.02960 0.05966 —0.05391
0.07921 0.00474 0.35559 —0.03307 —0.00935

—-0.01973 -0.01487 0.04071 0.25535 —0.11503
0.00952 0.16237 0.10283 —0.10200 0.00121
0.00236 0.02914 —0.19116 —0.03224 —0.00603
0.00235 0.18867 0.10662 0.00388 0.05601
0.04930 0.05981 —0.0793 0.00655 —0.06740
0.02013 —0.04691 0.07036 0.01368 —0.00903

0 —-0.07972 —0.09069 0.11788 —0.07008

0.02022 0.00101 0.12071 0.04333 —0.08472

—0.04709 —0.13056 0.09861 0.08096 —0.17279

—0.02588 —0.09515 —0.01525 0.03910 0.15222

—0.03865 —0.1753 —0.04159 —0.11259 —0.08842
0.08543 0.1722 0.02516 0.07146 —0.02326
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Continued
—0.03009 —0.17166 —0.11732 0.02865 0.1132
0.01193 —0.05315 —0.00816 —0.07979 0.06468
0.01415 0.02359 0.03652 —0.03564 —0.10387
0.03023 0.18482 0.08313 0.0968 0.11290
—0.02257 —0.1472 0.01787 —0.03668 0.02899
0.00924 0.01332 0.05852 0.1401 0.09191
—0.03433 0.047 0.03019 0.05397 —0.02725
—0.01588 —0.21434 —0.24510 0.01044 —0.12184
—0.05063 —0.21436 0.06755 0.04685 0.08355
0.01867 —0.0810 —0.09181 —0.10826 —0.07487
—0.01833 0.32955 0.12621 0.11849 —0.05979
0.01867 —-0.125 —0.03448 0.00627 0.24150
0.01571 —0.11844 —0.09611 —0.12667 0.06469
0.069588 0.304709 0.178966 —0.03236 0.004345
0.06024 0.00425 0.08526 —0.14410 0.00833
Table 2. Average returns ratio of individual share
2. MR R (%)
TrtRAT Kl ety AR SMF G o[22
0.00218 0.00384 0.01116 0.00943 0.00633

4.2. WERNSITEER

A A Matlab H =566 R AL jbtest AR 38 Fir B &8, #E—E R FNACHT, BRIk
SRS, LB R IZA G N MRINIME - J7 2R 5 St R ECT TR E SRR R A T IR B3R
W, IR A RAELLEL.

AL SRIFZ A - Tr 208, 132X NI B 5 26 R -

0.0016  0.0023 0.0022 -0.0002 0.0004
0.0023 0.0218 0.0083 0.0040 0.0016

V =| 0.0022 0.0083 0.0137 0.0022 0.0006
—0.0002 0.004 0.0022 0.0085 0.0000
0.0004 0.0016 0.0006 0.0000 0.0086

FIF matlab #cksR g, 23HRES: X7 =(0.0639,0.4698,0.2391,0.1254,0.0478) .
By SRAESCHFFEECT T iR 2240 R, A5 8 ML 5 220 A

0.0001 0.0001 0.0002 -0.0000 0.0000
0.0001 0.0016 0.0006 0.0003 0.0001
H™=| 0.0002 0.0006 0.0009 0.0001 0.0000
—0.0000 0.0003 0.0001 0.0006 0.0000
0.0000 0.0001 0.0000 0.0000 0.0006
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FIF matlab #EEsR g, 133 HACER: X7 =(0.0553,0.5002,0.2852,0.1245,0.0349) .

TR, 2 M FE T R (A) S SO R EOT T IR R BB R (B) M LEEL, 5 RIS BE LL

RAT HUNEA o 38R X B R [R] AR BT A9 45 SRR B AR HE IR I - 7 ERRCRIR N S, iR
FEHCT T B R B R AR B MR 2 T /N o DRI, 50 % 3 1 45 % 540 1) ) P R 80 O 4 R A Y . 1%
A I RS % r A—0.008 FF4h, RREIE KA 0.00001, #] 0.012 Jyik3k 201 4N, 7E Matlab K
HFaT, 2Rl R T & MIAME T7 R DA R TR BCT Oy i Rk N ENT R, 2 A A T A A
thzk, 3.

0.02

RECFHREBRY
— SN R KRR

0.018 1

0.016 -
0.014 -
0.012 -

3=t

0.01 -
0.008 -
0.006 -

0.004

0 0.002 0.004 0.006 0.008 0.01 0.012

54

Figure 3. The effective frontier of stocks in different algorithms,
where the red line representing Exponential Squared Loss
algorithms and the blue line representing the classic Markowitz
algorithms

3. MMARIEZET, RENAYENE, HPLEiZEA
ETHREERRARIVEN TR ZHESNBATALZ,
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FE SRR R AR [T, 20 S AR A5 ZE AR (A) P R FEL ) RS B8 8 KT 2 TR BT I B 2k dee N U R

B AL & M (B), BRIIE, SR AT 7 45k N I Rl A e 4 2 LB X
E&UH

R H AR 4 (120RC451), [EH 5K HARRL#3E 4 (11761025, 11901114), | REHE T HFOIH

AAZ5(2017TKQNCX081), [N i BHE A5 — MBI H (201904010010), A 1L KT R4 i BB F 5 S 92
FEIF R G 4 B BN(2018001), HERE A A AU AE BUETRMFR TN H (Hys2019-59).

SE

(1]
[2]
(3]

(4]
[5]
(6]

Rochafellar, U. (2000) Optimization of Conditional VValue-at-Risk. The Journal of Risk, 3, 21-41.
https://doi.org/10.21314/JOR.2000.038

Pflug (2000) Remarks on the Value-at-Risk and the Conditional Value-at-Risk.
http://www.gloriamudi.org/

Pownall (1999) Capturing Downside Risk in Financial Markets: The Case of Asian Crisis. Journal of International
Money and Finance, 18, 853-870. https://doi.org/10.1016/S0261-5606(99)00040-6

WREIF], 227, CVaR RS R fE R AL & RTis D). 12% 583, 2004(13): 95-99.
Tatde, 285 BRI SRS H AL, RO TR (5 B 58 H TRAR), 2002, 4(2): 60-63.
Wang, X.Q., Jiang, Y.L., Huang, M. and Zhang, H.P. (2013) Robust Variable Selection with Exponential Squared Loss.

DOI: 10.12677/aam.2021.102069 648 IR Esid


https://doi.org/10.12677/aam.2021.102069
https://doi.org/10.21314/JOR.2000.038
http://www.gloriamudi.org/
https://doi.org/10.1016/S0261-5606(99)00040-6

KA %

Journal of the American Statistical Association, 108, 502, 632-643. https://doi.org/10.1080/01621459.2013.766613
[7] R¥%, Tybte. B XS HE T R TR 7T [0]. ¥ R KSR (H AR #AR), 2014, 32(3): 217-224.

[8] Huang, X.X. (2010) Mean-Risk Model for Uncertain Portfolio Selection. Fuzzy Optimization and Decision Making, 10,
71-89. https://doi.org/10.1007/s10700-010-9094-x

[O] kNS, FEAGRN. BEALEDHIMZE LGN 2 8 A AT R[] B REE5 %05, 2020, 34(1): 70-82.

[10] VFil, IS, 2T HEBAG IR MR RATFE 0L S I2 E AR T[], RS TR 59, 2019, 39(7):
1643-1650.

[11] ZERifl, MRjaZz. HREAA NS EUL IR SR IR HI[d]. 2% 583, 2020(2): 28-39.

DOI: 10.12677/aam.2021.102069 649 IR Esid


https://doi.org/10.12677/aam.2021.102069
https://doi.org/10.1080/01621459.2013.766613
https://doi.org/10.1007/s10700-010-9094-x

	基于指数平方误差风险控制下的最佳投资策略研究
	摘  要
	关键词
	The Study of the Optimal Investment Strategy Based on Risk-Management Model
	Abstract
	Keywords
	1. 引言
	2. 基于条件风险价值(CVaR)的投资组合优化模型
	2.1. 均值–方差模型的有效前沿

	3. 新的风险度量准则——指数平方误差风险
	3.1. 指数平方误差损失模型的有效前沿
	3.2. 指数平方误差损失模型中的选取

	4. 实证研究
	4.1. 数据的收集
	4.2. 数据的分析与结果

	基金项目
	参考文献

