Journal of the Korean Data & http://dx.doi.org/10.7465/jkdi.2016.27.6.1453
Information Science Society gt o] 8] A B 3}-8}3] 7]
2016, 27(6), 14531463

Ha 20163 99 199, =3 20169 11€ 14, AAEA 2016d 1149 2¥

2 o

7P Amste 269 34 e SAFeR HAuedFde FH%= VaR (Value at
Risk)oltt. ZEZERE FA3H= o8] Aol tigt VaR (Value at Risk)E #4HgE4F 3
I 54 xEZe et 23F o] WY 4P AP S o]8ste] FHFrh. Hong 5 (2016)2 thd
ZF EHEE vl o2 Vector at RiskE A3t ony, 543 X EZ2 7} AA=H Vector at
Risk %] 3 H& HH°] VaR Z, thehH<l VaR (AVaR)Z A3pict. £ Aelrs chi s 4
o] thete] AVaRe] SAS B4 o FF EATEL P I xEZFL 7t
S HEQ A9 olugd AU AHFEEE WEs B A5S AFAAE ol8st o
bd el HujeAF A AVaRS 78t VaRF} Hlm 43t} ohdzk ZSIEE o83 AVaRE
VaREth A7 23S dAstglen, ojd 543 a7 AvaRe] S4& E23q0

Fo8o: THH, B9, €4, A9, =EZ L.

s .
2 87130 AAIF oz st B o] Value at Risk (VaR)o|H, %x-]]ﬁxﬂt (Bank for Interna-
tional Settlement: BIS)o|A] 4l BIS7]= (Basel )< F3f v} 93] 7} VaR 28 9] A< 5 4
Augezn A AAReE Z4E gt Morgano] ARFeE VaRol#t 7|24 X772 Sol tial] Fo
2 A WollA F27I17 ol 24 BT = = HHEAFH (expected maximum loss)S <
vlshul, o8 BA4Y BYo 2 FAUT} (Jorion, 2007). £ FAK GO} F5 AN DLl T
S0 AHgEE Ao] ohzh, RE Bele) FuBeol 488 4 Ut SEAL AT A7lo] Lik 719
NN = A5 == FAolth (Kupiec, 1995; Lopez, 1998; Barone-Adesi 5, 1999; Rockafeller?} Urya-
sev, 2000; Jorion, 2007; Hong2} Kwon, 2010; Berkowitz %, 2011; Heo%} Yeo, 2012; Yeo2} Li, 2015;
Hwang3} Park 5, 2005).
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U, 714 pt o £AES EYFF ExFHA0|T) (Andersson 5, 2001; Krokhmal 5 2002;
Berkowitz &, 2011).

A ARglo M ojE 5 7199 VaR B9k obdzl, 1 7|de] ZeE ofy Ak A& =)
AA ] 2949 VaRE FAeH= 497 2th (Kot Son, 2015; Park® Baek, 2014). ©g &3 9
VaR7} ofd & 7] o]A] this Bxo| 2EZE et AAE Ao VaRE FAHT Fo Ao F7}
=)o} Longin (2000, 2001) 52 thxldE oA 9] VaRe] Ao thate] A¢tslet. £AES W=
8 W X = (Xy,..., X)) 7 ohilE AFEEZ N, )8 B2y 533 22
oA et ASH AEE w = (wi,...,w) 2 AR, dWFow WaE WX HEE 0|83l
VaRs = MTE + Za \/molr/]- Hong 5 (2016)< thAzF B E] (multivariate quantile vec-

tor)E ©]g3lo] thHEF Vector at RiskE A3, 543 TEZ2| 7 AAH Ao+ Vector
at Risk oA 2 A2] VaR &, |24l VaR (Alternative Value at Risk: AVaR)E A|otslit). o}
HEF Vector at Riske @753 RE T EZZ] Q9 )3t VaRE AAF oz A49E 4 9on, EF
3 TEZ 27} AASE W Vector at Risk 2] AL t¢+d el VaRE =A3H= FAo] gith. 181
AS AL Fote] 4FAAV 2EE AR EAE DS AR 7129 VaRgkol Ada#A ) chaw
Vector at Riskoll WAIE AVaRZETF 27| ¢t 218 gttt o] A3 2 30t 5o 31
A48 FHE 3t AAE B HEA &
2 HE A3 7dE0] AFHola ZHAA FAAE Hdgs A=t AVaR+= &394

AL AL Hong 5 (2016)9] A7E 45402 4587 9)3te] oA} A ARz
g e AR AU} AVl BE EEZe 00 /5t WEE 1o sRA

2 o of@ <o) AVaRo] VaRHt} 6%

o] 5HL Asiuvl Y JFREE Fgstel AT BEA el =

22 s AEAE "
3t

2 =29 742 v 2k 2804 ok E9HEE o838t thakd Tl A 9] Vector at
RiskE AWstal, Z7te] Wigol 753t ME 7 FoiX Ao AVaRE 7ok WS dwdct 18
3 st 71 gk WEo] thet olwE A4S AVaRE &gttt 37@01]/‘1% A A
2 gste] AVaRE 7313, UREER] A4AAS JEE B thiF A EZAE AVaRE F
Aoe WS EEST. 4o A A BxoAY AZAAE F AVaRE FH3st £4
< YASUA thget ohE Fxo A9 &8 Hsto] Attt v 58 A AL FE5H
T ATLIAE A ATt

2. o] A E Z oA Vector at Riske} AVaR

o]z Ao A £A3F A9 (right and upper region) RZo thste] a = P[(z1, 22) € RZ]S
31— o B9NH 20 = (210, 220)" 9 BE 2401] et FHEETTE Y pas THAER
(Hong & 2016; Figure 2.1 =), o[z &2 XAA Tt ot A4AAT po] W3l wet

Pa = P(210, 224 1 p)E BMZHCZ T3} Table 2.101] TFE3t) o E 9], Table 2.19]A4 p=0
2 a=0.059] HE pa=0.7012] 2Ju]= 0.95 EAHME] BE A 24 = (210, 224)" °l 3= 2
7 po.os = P(21,0.05, 22,0.05, p=0)=0.7019& A7t} Table 2.1 UL 2 a7} 5712
a% 28, p7h-0.98H 0,92 F7HE4E po = S7Hetth 53] a7t A2 Afole p7t S7HE

5% WHE 27100 B ad) WIo] BE poo) ZAEE p7} 0.9 (.0 4T
7}'3]'5’— p7k 0.05H 0.9% S718+5 Zashe 2 3Hosiqint
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Table 2.1 p,values for correlation and alpha

Pa «

p 0.05 0.1 0.15 0.2
-0.9 0.234 0.18 0.147 0.123
-0.6 0.46 0.364 0.302 0.255

-0.3 0.598 0.487 0.411 0.352

0 0.701 0.588 0.505 0.439

0.3 0.784 0.676 0.593 0.523

0.6 0.852 0.758 0.68 0.611

0.9 0.916 0.845 0.78 0.719

(a) a=0.05 (b) a=0.10 () a=0.20

Figure 2.1 Quantile vector with coefficients.

Table 2.12] p, & HICZ =0.05, 0.10, 0.20%1 %ol ABAS p7F 0.9 € 0.97b4] 0.95,
0.90, 0.80 EHHEE F3la Figure 2.19] £33}t Figure 2.1 (a), (b), (c)olA Ztzte] 29
Bl & 4ol theshe =&l 47 5%, 10%, 20%°ltk. p7F 0.9914 -0.99] HIg+= oW
F1—a ZUEE Aol oz A-E Fto] o] FHA 7277 Mol =7 gus| R
a7t 5%°IA 20% 2 S7FETF LT poll HSshs olHF 1 — o ESHE= ofefoll TS A
o+ ok

et w” (p+ \/diag(E)20) S H43 A7]E 25 0183 AVaRE 27 A|grelieh. ohiss 2=
aen 5% £EZY e ER WE 0’ 9o AVaRE: VaR: = w
™ Longin®] VaR¥ VaR. = w'p + za/wTSwolBEZ 11 Z}o)5 nlusly] $J35te] 3¢ W
w’ ol Hatels ket webd o3 ARz Aol VaRy = wizia01 + wazie0oe LE]
Za/w12012 + w2022 + 2wiwapo o2 TS W WEITE A o) HEk TR LA BAF

A yEE v 2ol A%
1 k
Var(X)z( p2 > .
pk k

BEAZERA @A k=1.0 (01=02=1)3} p=-0.6, -0.3, 0.0, 0.3, 0.6°] th-Z3}= Vector at RiskS
Figure 2.20] &35t 8|2 7153 HEHE 2 : 8%E 8 : 2717 HA39E wl tf-s3k= <
F3E (21,005, 25,0.05) = Vector at Risk 41 ol 23T}

H
—~
=

+
U
.
N
Q
~
]
Nt
‘I\z
o *
N




1456 Chong Sun Hong - Gi Pum Lee

xX=2

k=1.0%1 B-9& F % o7t AS GERAI T k=059 Aol Xo7F X1 Bk =
T S FEY] FAdes UEL k=2.09 Afole Xio] XoHth 25 g2 FEe] F4ES vehdth
J2]B R Vector at Risk RiE4to] 5U3 A9+ ZF Wik i o® et REibe] 54317
A AolA e Bate] 22 wigkel] XA AA LeRdT

ojzf HFEZNA a=0.05¢1 39 VaRe} AVaRE Hlw E231%} dr). o] o 7155 HE
2:8%F 8:271A] FoJelglg w -85z Vector at Risk FollA 229 & o]§3to] +3 AVaR+=
VaR$ o5 = w127 0,05 + w225,0.05k°1 8, VaRE VaRo.05 = 20.05 /w12 + w22k + 2wiwapk ©1 T} (Hong
= 2016; 412 F%). VaR9} AVaRE 3 A2 Table 2.28E 249 Asty IAL vgoz
VaR$&} AVaR 28]31 2E59] 2}¢] (VaR - AVaR)E Figure 2.3¢] &3t}

Ik

Table 2.2 VaR and AVaR when k =1.0

weight
VaRo.05 2:8 37 4:6 5:5 6:4 7:3 8:2
0.6 1.149 0.942 0.792 0.735 0.792 0.942 1.149
-0.3 1.257 1.108 1.009 0.973 1.009 1.108 1.257
p 0.0 1.357 1.253 1.186 1.163 1.186 1.253 1.357
0.3 1.449 1.382 1.341 1.33 1.341 1.382 1.449
0.6 1.536 1.501 1.479 1.471 1.479 1.501 1.536
" weight
VaRo.o0s 2:8 3.7 1:6 5:5 6:4 7.3 8:2
0.6 0.342 0.476 0.559 0.587 0.559 0.476 0.342
0.3 0.616 0.718 0.779 0.799 0.779 0.718 0.616
o 0.0 0.838 0.920 0.968 0.983 0.968 0.920 0.838
0.3 1.045 1.110 1.147 1.160 1.147 1.110 1.045

0.6 1.247 1.296 1.324 1.333 1.324 1.296 1.247
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Table 2.3 VaR and AVaR when k=0.5

1457

weight
VaRo.05 2:8 3:7 1:6 5:5 6:4 7:3 8:2
0.6 0.389 0.252 0.3033 0.487 0.706 0.936 1.170
-0.3 0.531 0.484 0.537 0.663 0.832 1.023 1.224
p 0.0 0.641 0.636 0.694 0.802 0.942 1.103 1.276
0.3 0.736 0.758 0.823 0.920 1.040 1.178 1.326
0.6 0.819 0.863 0.934 1.024 1.130 1.248 1.374
* weight
VaRo.05 2:8 3:7 1:6 5:5 6:4 73 8:2
0.6 0.330 0.422 0.456 0.441 0.383 0.287 0.181
-0.3 0.468 0.554 0.592 0.603 0.579 0.529 0.458
P 0.0 0.588 0.670 0.722 0.741 0.737 0.718 0.678
0.3 0.693 0.775 0.834 0.870 0.887 0.890 0.874
0.6 0.793 0.877 0.945 0.994 1.028 1.054 1.064
Table 2.4 VaR and AVaR when k=2.0
weight
VaRo.05 2:8 3:7 1:6 5:5 6:4 7:3 8:2
0.6 2.449 2.045 1.664 1.326 1.071 0.968 1.061
-0.3 2.553 2.206 1.884 1.603 1.388 1.272 1.283
p 0.0 2.653 2.355 2.081 1.839 1.645 1.517 1.471
0.3 2.749 2.496 2.260 2.048 1.867 1.727 1.638
0.6 2.842 2.629 2.427 2.237 2.065 1.914 1.790
« weight
VaRo.05 2:8 3.7 1:6 5:5 6.4 73 82
0.6 0.366 0.585 0.766 0.881 0.911 0.854 0.666
-0.3 0.920 1.053 1.158 1.199 1.185 1.103 0.938
P 0.0 1.355 1.436 1.475 1.483 1.443 1.339 1.176
0.3 1.7489 1.780 1.774 1.741 1.668 1.549 1.386
0.6 2.130 2.108 2.057 1.988 1.891 1.755 1.587
(a) £ = 1.0
g o] 5 %]
] £
2 2 el e ho=-06
31 ER == =
CS NI | s | 1
28 37 45 55 64 73 82 28 T 45 55 64 73 82
weight wesahi
(b) & = 0.5
Pl et e 2] rho=-06
v ] =i o | 03] e
Z_ rho=-0.6 Z, :7 ' . . slégﬂ“ﬁ
2‘8 ]‘? Alﬁ 5'5 6‘4 ]"3 &IE ZIE 37 46 55 GI! iIJ &Iﬁ
‘weight weight
o] e : “lmo=-0s
g ol \\=§:§I‘\‘::= g o £ s
s - Oy z - ¢ " -~ S
o | eh a— . a o Y P e
: tho = -0~ ——. 2 i P
31 E Stho=Bb = omimea, | i
;s 3‘7 “ﬂ 55 Gld 73 alz ) 28 3‘7 r ;5 B4 rl;. 5‘2 ) zls 3'7 1'6 5‘5 ﬁ‘l 7‘3 a‘z
weight f— et

Figure 2.3 VaR, AVaR and their difference
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Figure 2.39] Z} 91& 189] VaRE A %3l (a) k=1.0 (01 = 02) 2 A, w1 : wa =5: 55 54
o2 A9 hAH o, 73k vlE A7t 45 SISt HARE p=—0.6, wi w2 =5: 59
A A (b) k=0.5 (01 > 02 F, X1 0] Xo Bt MEAo] 20 It A2l wi 0] we BTt S5
ST HAFE p=—0.6, wy :wp =3:7A Aol FASC} (¢) k=2.0 (01 <02 &, X7} X1 B
th Aol 28] Zth el A, w7t w Btk S5 SUFeH HAFE p = —0.6, w1t we =7 :3
Hopol Aol BAstt FEHoRE p7t S5 2 #E 7HAH prt AL E EEFHE gasitt
7} S71E A E =9l

Figure 2.39] 7}-2do] $ X8 AVaRE A4HEW (a) k=1.091 Aol w1 : w2 =5: 58 422 &
T @A ol p7t AE4F BEFS J7t AR WA ettt st (b) k=0.520 A, p7t
0.0 ¥t} Z wl= 78t} p7} 0.0 ©]3tY wi= S7Fetthrl Zashet] wi ol wo Bt S5 p7t 2
TE A% ESYPEHE HETh (c) k=2.0% Aol p7} 0.69Y wl= ZASEA T p7t 0.3 oS EHE F
7¥3tehrt ashetl we 7t wi Bk 45 p7t FAE45 Ast EEYEHE Wtk 181 VaRE pE
e 7He gkl wel FejrE | AVaRE p7F S wiel 254 ul, o FEiE Wit o&
EHE 7L 4 ] ARAA A2 E W EE gk 4 9ok

Figure 239041 2 © &40 Upehbe VaR3} AVaR®] ol kgl 27900l 58 Y= gash
Tt AT 7t ABSE ghol Mk SR BastnE A4Sl NsA grhs 28w
At (a) k=109 A9l wy cws = 5: 58 FHOE A% tholwl, AFQ W& Aol 7k 245
748t (b) k=0.5Q) A9NA ws7h wi Bk 2 W 2 ol7k 34 AR, wizh wo Bt F5F S
Btk 1203 () k=2.02) BSNA wi 7k wp BT 2 W T Aol 7k 2A) FAW, waTh wi Bk B5F

Z713,
abo] BT Aol AL AFge) W Aol T B 121 B EATA L
ol 1FGHES RolB4E VaRT} AVaRe] Apol7h Z748ke] p7} 242

3. A AT EZAA LAY VaR

AW AFEEANN a=0.05%) A9 AVaRE Fa7lel @A ArS EEAFEEON tite
ash ABA% po) Walol Wk p, & PAACE o] 095 RIMEE R BAFEA BLLS THL

T} Zo] AA8E & Vector at RiskE 3t}

1 ok p?k?
Var(X)= pk k% pk?
2K kP K

k=1.05} p=-0.6,-0.3,0.0,0.3,0.6 4 w] 7I=3k Al7FA A% (5:3:2, 2:6:2, 2:3:5)7} FoR Ao -3
3h= Vector at Risk 919 H A9 7 E |83t 73 AVaR+ VaRg o5 = wizi,0.05 + W223,0.05k +
w3z§,0,05k2 o], VaRE VaRo.05 = 20.050/ w12 + w22k2 + w32k 4 2wiwapk + 2waws pk3 4 2wiws p2k?2
olt} (Hong % 2016; 4.2 #Z). T3l VaRe} AVaRE 38 & Table 3.1 E 3.3 H&jsld
VaR 2} AVaR9] z}o] (VaR - AVaR)ZE Figure 3.10] 33t}

Figure 3.19] (a) k=10 (01 = 0» = 03)9 A9 2 WeFe] misko] SAT Aotk p& 17
sl ®, p7h -0.6Q B-E ALstae 54 7Hst vl o 7k vlEl] Aot E wr i ws
wz =2:6: 20014 HHZZ 7HAH p7t -0.6% AollA= H4gS 7HAh Figure 3.19] (b) k=0.5
(01> 02 > 03)Z LASHAZ Wl 7H534S] wslo] e poll thet Aol 5 Aoid, Riite] & g
FE 7SS o] F wy cwe:ws =5 3: 204 HUFE 7HAY prt FLE4E w2 S713)
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Figure 3.19] (c) k=2.0 (01 < 02 < 03) 2 TAHALS W 7H5g] Aol B2 poll thet xHol & 4]
B, BEgbe] 2 WAL E Aol Wlgo] 2w iws:ws = 2:3: 5904 HUigke AR 7t &
255 W=7 F7hah

Table 3.1 aR and AVaR when k=1

P wy w2 L wy 21 .0.05 23 0.05 23 0.05 VaRo.05 VaRo.05"
5:3:2 -0.25 1 0.45 0.736 0.265
-0.6 2:6:2 1.15 -0.35 1.15 0.699 0.250
2:3:5 0.45 1 -0.25 0.736 0.265
5:3:2 1 0.8 0.9 0.858 0.470
-0.3 2:6:2 1.2 -0.1 1.15 0.906 0.410
2:3:5 0.9 0.8 0.1 0.858 0.470
5:3:2 0.4 0.85 1 1.014 0.655
0.0 2:6:2 1.15 0.2 1.15 1.091 0.580
2:3:5 1 0.85 0.4 1.014 0.655
5:3:2 0.6 0.95 1.35 1.191 0.855
0.3 2:6:2 1.3 0.45 1.3 1.265 0.790
2:3:5 1.35 0.95 0.6 1.191 0.855
5:3:2 0.95 1.15 1.4 1.380 1.100
0.6 2:6:2 1.45 0.8 1.4 1.431 1.050
2:3:5 1.4 1.15 0.95 1.380 1.100

Table 3.2 VaR and AVaR when k=0.5

4 wy w2 w3 21.0.05 23.0.05 %3.0.05 VaRo.o0s VaRo.05"
5:3:2 -0.65 1.55 1.15 0.725 -0.035
-0.6 2:6:2 0.55 -0.15 1.5 0.367 0.140
2:3:5 -0.1 0.9 0.3 0.319 0.1525
5:3:2 -0.25 1.15 1.75 0.789 0.135
-0.3 2:6:2 0.65 0 1.75 0.492 0.218
2:3:5 0.2 0.8 0.7 0.380 0.248
5:3:2 0.05 1.15 1.95 0.863 0.295
0.0 2:6:2 0.7 0.3 1.6 0.599 0.310
2:3:5 0.5 0.75 0.95 0.460 0.331
5:3:2 0.4 1.15 1.95 0.944 0.470
0.3 2:6:2 0.9 0.55 1.6 0.697 0.425
2:3:5 0.75 0.9 1.1 0.550 0.423
5:3:2 0.75 1.35 2 1.030 0.678
0.6 2:6:2 1.15 0.85 1.7 0.789 0.570
2:3:5 1 1.15 1.3 0.647 0.535

Table 3.3 VaR and AVaR when k=2.0

P Wi w2 wg %1 0.05 %3.0.05 Z3.0.05 VaRo.05 VaRo.05"
5:3:2 0.3 0.9 -0.1 1.276 0.610
-0.6 2:6:2 1.5 -0.15 0.55 1.469 0.560
2:3:5 1.15 1.55 -0.65 2.898 -0.140
5:3:2 0.7 0.8 0.2 1.520 0.990
-0.3 2:6:2 1.65 0.05 0.6 1.966 0.890
2:3:5 1.75 1.15 -0.25 3.156 0.540
5:3:2 0.95 0.75 0.5 1.839 1.325
0 2:6:2 1.8 0.3 0.65 2.395 1.240
2:3:5 1.75 1.05 0.1 3.451 1.180
5:3:2 1.1 0.9 0.75 2.200 1.690
0.3 2:6:2 1.8 0.55 0.85 2.786 1.700
2:3:5 1.95 1.15 0.4 3.774 1.880
5:3:2 1.3 1.15 1 2.587 2.140
0.6 2:6:2 1.6 0.9 1.1 3.154 2.280

2:3:5 2 1.35 0.75 4.120 2.710
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Figure 3.1 Difference between VaR and AVaR
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(Z1a, 224, 230) T & F3 F, Vector at

A=} —
h=4 s o — )
A VaRe = p+ diag(E)@% Aith SR ST WE we = (Wias Waa, wsa) ' S 53]

S W) w’(p+ /diag(E)za) S HA4FA 7€ BAHE 59 & H 225 AW, I B
TR Y P b FFEZAME tiebE VaRel VaRy, = w' (p + \/diag(X)z5)< ALt
34 olch AbdEke] gubAQ BabwEak P e *‘2041%%]01] tj3te] AVaRS 480lA] T8
a3 =i}
4. AZ A
= A4 (www.krx.co.kr)ollA Z]obxl, 9223, CJ Al FEo] gt 20159 89 34RH
2016 8¢ 2U7HA9] 1d B dMFohe FAXEZELE FEIAAUTE A F5 SAE (IS
%) 0l et FAEEAL FE3h o) & wig ez 73 JdAS B Re 247 vt 2t
7) o} x} 3.3091 0.7466 0.2270 1 0.2879 0.0612
Var | $81e8 | =| 07466 2.0325 0.5541 |, R=| 02879 1  0.1905
cJ 0.2270 0.5541 4.1609 0.0612 0.1905 1

Zlopate} e8] AAATE p12=0.2879 L2 CJY AHATE p23=0.1905 1831
CI9} 7obate] ABASL p13=0.06120]3 7} WMo that BEAI 0,=1.8191, 0u=1.4256,
03=2.03980°]t}. 18|31 7]o}x}, 8|28 18] 3 CJQ Al 7tE M2 717} 4,872,974,122, 1,583,856,814,
1,115,284,0820]| 2.2 715 #E] w = (0.6435,0.2002,0.1473)7 o]tk B A2 A= a=0.059 H-$ol
Al 7198 FAEEZ ] 2o thste] AVaR?l VaR{ 55 73FaL, VaR<l VaRo 052} ¥ B2}

A AAAS FB RERH 0.95589) ME 20,059 o1l &3 w’\/diag(T)z0.0 5 FH43HA17]

+= 0.95 E9E o] 3k H2 25.05 = (0.35, 1.35, 14) olt}. o]& o]&3t VaRj st VaRo.os e
:rL?f}“"'i 247t tha 3t 2tk

VaRg 05 = diag(2)2g.05 = 1.2330.
VaRo.05 = Zolos@ = 2.2239.
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Abstract

The most useful financial risk measure may be VaR (Value at Risk) which estimates
the maximum loss amount statistically. The VaR tends to be estimated in many in-
dustries by using transformed univariate risk including variance-covariance matrix and
a specific portfolio. Hong et al. (2016) are defined the Vector at Risk based on the
multivariate quantile vector. When a specific portfolio is given, one point among Vec-
tor at Risk is founded as the best VaR which is called as an alternative VaR (AVaR).
In this work, AVaRs have been investigated for multivariate normal distributions with
many kinds of variance-covariance matrix and various portfolio weight vectors, and
compared with VaRs. It has been found that the AVaR has smaller values than VaR.

Some properties of AVaR are derived and discussed with these characteristics.

Keywords: Loss, portfolio, quantile, risk, weight.
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