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Abstract By means of the theory of CVaR (condition value at risk) in financial engineering, the author
proposed the concept and calculation formula of CVaR of distribution network, which was then utilized
to evaluate the risk level of distribution network. A multi-optimization model of distribution network
design taking DNCVaR, benefit and customer satisfaction as objectives was developed, which can not only
reflect the risk preference of supply chain core enterprise, but also resolve combinational decision prob-
lem of distribution network risk level-construction of distribution center-purchase quantity of distribution
center-serving object of distribution center-purchase quantity of distribution outlet. Based on polyno-
mial optimization technique, this model can deal with the combination of multi-objectives. These work
provide helpful exploration for both the CVaR and the decision-making problem of distribution network
design optimization. The result of the optimization decision model of an example indicates that the model

constructed in this paper can effectively resolve the combinational decision problem mentioned above.
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SRR ERAGTEIE W A F TR — R EFHUIKT 1 - 6 LB, M5 H o 8 A TES 2 1Y
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min(yg) < Xw < pmax(yw)(k=1,2,---, K;1=1,2,---,L) (19)
zj,yjk € {0,1},0 < z5 (20)

BB BARRE (8) RERE—ENRSET, 2 #HM&HETHHRRD (NKH/D); Bin
BREL (9) IR HM A B BARREL (10) RFmHMAEE PR ERK.
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Bk, BRABIRAELIR 2R (14) Fm— D FER RS BOE AR 80, SF A 8 S HE— Bk i
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oAV RSN ] B AR (A2 B SR A USR AL

B di. do. ds R BAVACHL, I EREHIR DNCVaR, Flid IN, & FEEE MANY I 5XTRH)
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TEREL P4 1, SIANBI=AZE ML doy As, PRIRBLBER GERE Doabll, (URIRFE) XTI I S 28 P i
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R FE R e PR = AN R RO FEES 24 M ey A BR(L, 1, 0) B, BEIREMMEEZ O (D
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RF) RBIE K-, FIER/ANTASER PR 24 My Aoy As BR(0, 1, 1) B, EORFEBERHEEZ
Oodill, (RHEE) R IE AR/ & P B B IR A B IR KUK 24 Ary Aoy As BR (3, 3, 1) B, BIR
FHEER DAk (BSRFE) BEIAEERECT BATEAR/DN 24 AL Aey As BU (1, 3, 3) B, REORE PER BER%
Uil (I RT) FEAEEAEA/NE PIEERIG 2 Al Al As BU(3, 1, 3) B, REORE L EERE 04
A (IR A EXEKF R PR IR. HIMERAL P4, J9TEBRIXURE FIE B2 i S R AN
W25, R T 22 53 KPR AR,

MR Lai g TAE, B8 (P4) BRAERTIPITLHORSEM: B, RFEA (P1), (P2) K (P3) HEIHE
/K- mDNCVaR, mIN, mMANY I; HR, FHZ B KRN (P4), #ETTRAT B AR B R0 B/ MELK
BRI PR A B H.

X R % DAl (SR R, LHERN 2 BRI R A 2 A BB 2R, 2
RIHBRHTE G 0-1 BERARLRMEMRAL, 2B T FOHE T3 TR TRIBTR & BB AL
T7 ik, ABARSEHFFEL RAENT: SRR 0 B R Sk mI RS A o T A LA A5 s B BE S X TR I R S A
KA, SR NIRAZOT A TR 1. SIIMEH M SRR ERT, FEC 8 M % h i
R R 2 T TR B R, XHRIRE 2 E s A SRS

dl A2 d3 As
i DNCVaRINMANYI = |—————— —c -
i ¢ ‘ mDNCVaR ‘ mIN mMANY T
s.t. hy > L(X,Y") —w(r=1,2,---,R)
h. >0
J
Mpmin < Z,’Ej < Miax
j=1
TE + Z yir =1k =1,2,---, K)
J=1j#k
J
Zyjk =1(k=1,2,--,K)
j=1
K I
i Xji + Z Yk Xkl :ZZij[(j =1,2,--,J;1=1,2,---, L)
k=1, k£ -
K
Nminz'é j SNmaxiE' .:1,27-”7(]
P4 J ;%k 5 (J )
J
Y ozp <qu(i=1,2,,1=1,2,-,L)
j=1
min(yr) < Xp < ¢pmax(yg)(k=1,2,---, K;1=1,2,---,L)
L, Yjk € {07 1}a0 < Zijl
R
w+[(1 =PRI hy — dy = mDNCVaR
K L = I L L J
S5 XuPu - (Z PRNINNTEIE W ol SV DI ol o ST
k=1 1=1 j=1 i=11=1  j=1 i=1 1=1 j=1
J L K K L J L I
+ ZZ ik Xk1Yik + Z nglez + Z Z (wjtjz Z Zijl)) +dy =mIN
J=1 =1 k=1,jk k=1 1=1 j=11=1 i=1
1 o C | Xkt — Yokt
ey it = yria] _ d3 = mMANYT
RKL ,;kz:‘:; Yrkl "
di >20,d2 >0,d3 >0
5 BEHES
1) S

HFITE, FA R B BUE B, TESERRR A, I il PR I B ERAIE. (R e
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EHA 42 (0= 4), AR TIHTRE DT WA 3 Fi=a (1 = 3), Za#EMETILs 8 MR
(j = k = 8), HERTEX LT RATEE T HP O E T RE. SRR HAMEBIRmE 1 28 757
7T< (Mmin = 2, Mmax = 57 Nmin = 2, Nmax = 5)

%2 |06 BREERE b BREWEMRE aul=1,2,3)
®1 EHTEFEHESNEEERRE d. L 1 2 3 4 5 6 7 3

Js
EFEETT i 1 0 1.96 1.8 2.09 245 224 163 227
1 ! 2 3 2 1.96 0 356 313 178 206 0.68 145
i dy gl di gt di; il 3 1.8 356 0 099 1.02 0.84 183 145
1 16 6500 12 5600 14 5800 4 209 313 099 0 1.81 192 0.92 0.86
2 14 5600 10 5400 13 6400 5 245 1.78 1.02 181 O 0.83 0.61 194
3 13 5700 14 6400 18 5900 6 224 206 084 192 083 O 1.38 194
4 12 6200 15 5600 13 5500 7 1.63 068 183 092 061 138 0 1.27
8 227 145 145 086 194 194 127 O
®3 kL FRRAU | MFROIRMEERE g R4 kBRI | F=@mfE po ZITEREM
RTENFREIL A\t BRI EWERIRE G
1 1 2 3 1 1 2 3
k gm Akt Gkl Akt Gkl Akt k' pw  Gu  pu G pu Gu
1 06 0.05 0.75 0.088 0.72  0.08 1 40 14.08 45 1760 44 16.90
2 08 001 09 0.04 093 0.033 2 48 1971 52 2253 61 21.82
3 09 0025 1.02 0.05 0.87 0.018 3 60 2112 64 2394 49 20.42
4 093 0.033 0.84 0.01 1.14  0.085 4 61 21.82 48 1971 68  26.75
5 075 0.088 0.81 0.003 0.78 0.095 5 45 17.60 47 19.01 46 18.30
6 093 0033 09 0025 1.05 0.063 6 61 21.82 60 21.12 65 24.64
7 105 0.063 108 0.07 096 0.04 7 65 2464 66 2534 62 2253
8 114 0.085 1.11 0.078 1.05 0.063 8§ 68 2675 67 26.06 65 24.64

% 5 BRABHEPONEERA v BHWSHEEEE v,

KT HHPON | FaBEEEERE T

i1 2 3 4 5 6 7 8
w; 16000 10000 8000 10000 9000 16000 10000 16000 gl ! 2 3
v; 1600 1200 1500 3000 2000 2000 1500 3000 1 2.5 2.5 2
2 1 3 15
o s 3 15 2 2.5
£ 6 | P i HTERE ) BRAMERRE cu(l=1,23) ) ; ) oa
hg 102 3 4 5 6 7 8 5 1.5 2.5 15
1 15 18 12 12 15 15 18 12 6 L5 05 L5
2 1.2 09 15 15 09 09 12 15 . ) 5 )
3 15 12 12 09 12 09 15 09 5 L5 ) 05
4 09 09 09 12 06 06 09 12

2) BEFAIR A

R AR P HF A SN AY Lingo 17, AIGEIMA P4 W R AR, nhllk 8, 9 &
10, Hid dy = 1066.819; do = 52116.83; d3 = 0.00965137; Ay = 3; A = 1; A3 = 3.

MG, BATAMER i, TELR G5 8 8 48 RS-, R R v SR B 26 L, Zeaf
ZYIEAAL, BENT A B i, BARRILIE Y 0.460263; TR AL 3. 5. 6 BkH a8 D i Bk
TR EHFDIRSS MR O IE ) TTIAR 5 R0 A DR S i)™ i TSR

MR DAL (PESRF) JEXEL, R & PR R REF (M. A2y As) AFE, 35T AFE
B TSR, RSB SPR LR 11.

x 8 RAEFNSHPOURERFS IS HR

j 1 2 3 4 5 6 7 8
A=l all 0 0 1 0 1 1

RS (4384 5 3,4 2,5,8 1,6,7
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&9 SHHEPONES ITHNHE

FEE, S 3 SEEHL 5 EEFL 6
2 3 4 1 4 1 2 3 4
1 73 109 110
2 284 407
3 735 1022 1003
* 10 SRS TNEE
TR 1 2 3 5 6 7 8
g ! 37 37 37 36 36 37 36
e 120 137 145 144 148 139 137
7o 3 310 362 396 314 340 353 346
F 11 FEHREFERHETN di. do. ds RBHRE
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