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Abstract Tobacco company needs to consider production, profit, selling cycle, and product popularity in order to choice production
program; it is a complicated systematic project. The fact when tobacco companies allocate their capacity, the constraints mostly are fuzzy
and in the mean times the constraint coefficients mostly are gray numbers are taken into account, the lessons from fuzzy theory and gray
theory are drawn, a fuzzy predictability linear programming model is constructed for tobacco companies” production capacity allocation.
Grey prediction theory is used to whiten grey coefficients; fuzzy predictability linear programming model is turned into fuzzy linear
programming model, fuzzy optimal decision is used to turn fuzzy linear programming model into a linear programming model that goal is
maximum membership degree, achieving the capacity allocation according to the maximum economic benefit. Based on that, selling cycle,
product popularity, and product hazards to human health are integrally considered, according to the improved gray cluster analysis theory;
each production program is qualitatively evaluated and analyzed, and gray decision —making degree of each production program is

calculated and compared, therefore the best production program for the tobacco company is obtained. Using this method, a tobacco
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company is able to select the optimal production program, receive both good economic and comprehensive benefits.

Keywords tobacco company; capacity allocation; fuzzy forecast; linear programming; gray clustering analsis; gray decision—making
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15 B B A 2,=90.1692 J5 44 ,%,=48.7708 J1 44 , 4F- fxx K H)
i S=34.3743 {¢.5¢,

W fe KR BE A9 38 0 4 A A B 290 5% 1 I TR AT
SR St B SR figg AR

max S=0.246x,+0.25x,

13.18x,+14.18x, <2068
414.41%,+402.16x,< 65915
55.63x,+61.37x, <8548
x,=0
x,=0
x14+2,<<152.83

133N F AL A7 =144.80441 1, =8.0256t, 4 & KA K S'=
37.6283 {47,

Pt ek 1 15 A T 8 0 R R R AR 1 E R
PR B DL B AR 2 T 4 1 1) SRR R B F

st

st

ERTRAE IR
Mo(X)=
1 (0.246x140.25x,) =37.6283
(0'246”1‘“03'2255”;)‘34'3743 343743 < (0.246x1+0.25x,)<37.6283
0 (0.246x+0 25x,)<34.3743
57 8 ) 2R pR B
i (X)=
(1 (13.18x+14.18x,) <1880
‘2068‘(13~1188§“1+14~18x2) 1880<(13.18x,+14.18x,) <2068
0 (13.18x,+14.18x,)>2068
R - 24 o S 2R 8
M (X)=
(1 (414.41x,+402.16x,) <59923
65915‘(41;‘;‘91;““40216’“2) 59923<(41441x+402.16x,) <65915
0 (414.412,+402.16x,)>65915
PR 2 o S pR R
M3 (X)=
(1 (55.63x,+61.37x,) <8055
8458‘(55f§§1+61~37’“2) 8055<(55.63x1+61.37x,) < 8458
0 (55.63x,+61.37x,)>8458
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‘1 (x42,) < 138.94

152.83— (x+x,) -
380 138.94< (x+x,) < 152.83

0 (o4+2,)>152.83
MR B e I e 4542, 4
A=min w(X)

BREILOR KRB A A BEARRED 15477 &

— L M R R A R BRI 2SR

max A
3.254A-0.246x,-0.25x,< -34.3743
188A+13.18x,+14.18x,<2068
5992A+414.41x,+402.16x,<65915
4031+55.63x,+61.37x,<8548
13.89A+x,+4,<152.83
0sA<1,x,=0,x,=0

S E AL f# 1=0.507 4,x,=105.0777 ,x,=40.7048, FH K
Rl $=36.0253, HIxFF 1 A= R, HE™ A FH
105.0777 Ji %5 ,B &M 40.7048 J7 # 1], vl 4K 15 B KAF Fid Ky
36.0253 147G .

FALHL, X 2 5 35 AR T 4 A ROR TN A A 347 3R
e, BEIXNT 254 HE, B4 A FM 262543 T# ,C
M 118.8616 J1#aHT , w15 3 i AT Al 36.6494 17T , UL A
A=0.5554,

XtF 3 SA %, S B AW 9.5592 T A, A C
M 135.0844 T3 FE R, w45 3 i R AR R 36.7012 1478, IL A
A=0.5518,

23 ETHHENRKEBRENNERSH

L2y TS I Aol SR BT B R R T
P il 44 BE DA O R RS 5 A R AR AR PR T Rk
B IR E b T TR G S I K6 R 2B 51T 4
Hr 5 048 5 b5 EAT BB AL AL BE 77 8 )3 5 R 2 AR
SRR AT AR, 77 A LB AR (R 1 e AR
bR, 2R B Rtk AT AR A B Rt A5 A A R T B
PRI RAR 2, &7 A5 AR DL R BRI AR
R KRB ARG BT B A5 H

#z 2 IERIEME
Table 2 Table of index evaluation

Ma(X)=

st

R RO FRE(C wER gg?j
TR OFEME) JU4E) W g :
e
15 K% 1457825 36.0253 50 87.6 73.4
2507 FE 145.1159  36.6494 55 732 55.9
35 HE 144.6436  36.7012 57 90.8 67.1

Xt A% 48 Am BUE EAT I RICR I BE T A, 7 R R
of R B AR R AR, LRCE MR, T S e, DY AR 95 =X (12)

N 54

HEAT IR 8, b BRSSO BE T A 00 LA R o A A i R ) A8
SEAR AR, AR/ Oy R, PR 4 =X (13) 47K 6T (R
RORIBE , 193 25 8 bR 10 IR G RCRI B ( ansk 3,
*3 EREINKBERRVEE
Table 3 Table of grey effect measured values
for index evaluation

I o mE eam O
% FE Fili 1y i f FE 1
f& %
15h%E 1 09816 1 0.9648  0.7616
257 %E 09954 09986  0.9091  0.8062 1
35 HE 09922 1 0.8772 1 0.8331

XA HE 7RO R AR | 25 R FH ekt SR R K 8 R e
HEAT M BT, 45 T8 A 04 < €0 250 A8 00 3 R R, 38 B O 2l
U, PR P A5 B B R SR I B ALY P Ak R BN R

7 AR AR R P 22 AR R BN

£110.95,1,-,-]1,/2[0.90,0.95 ,—,1].f3[~.~,0.90,0.95]

) B €8 BRI AR P TP 22 F AR AR B

£1[0.95,1,-,-1.£2[0.90,0.95 ,—,1].f3[-,~,0.90,0.95]

B A AR B AR P TP 22 AR BRI

£4[0.90,1,-,-1,3[0.80,0.90,—,1].f3[-,~,0.80,0.90]

7 i N 44 BERCR I B 0P TP 22 L ARA R B

£1[0.90,1,-,-].£2[0.80,0.90,,—,1].f[-,~,0.80,0.90]

eb A At A 3 A5 R I B AR A P R 25 AR AR B

£4[0.85,1,-,-1,/3[0.70,0.85 ,—,1].fi[-.,~,0.70,0.85]

MR 1 AREL R & B2 (15) (2K (16) K2 (17) 75 31 45 6 4
IRAACE I BEAEAR b 220 Sl A0 4 TR,

x4 REBEMHRBYURVEES RIEFE
Table 4 Classification threshold of grey effect measured
values for clustering index

N
-
AR ORI AR %ggﬁ MARE
WM miEER il HOR ERUR
W \
WG
/e 1 1 1 1 1
H 0.95 0.95 0.90 0.90 0.85
=3 0.90 0.90 0.80 0.80 0.70

M b2l X (14) , 15 204 45 bn K @8O 0 R
b — A B ZE AL AN R S PR

AR 5 0 A2 7 T7 S8 B 09 2% 45 b K CRCR DN B E R
A PR BB AR, 455 A48 b B GO I A
AR 30 (18) X 48 A2 77 J7 G2 10 K A0 3R 26 A WO 0 AR s 4% A ™
T R4 T2 R R B, M 0 (19) B Al ) 1 45 A4 7 05 5
LG e YO 15 B AE R ANER 6 s .

W6 /A1 5 25 3 SHA™ TR LZairma i,
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Table 5 Grade weights of grey effect measured
values for clustering index

S YAUE A
TERITANY X P AR
EL 119 /% =2
e i s S R
P 0.20 0.20 0.20 0.20 0.20

h 0.2088  0.2088 0.1978 0.1978 0.1868
2% 02195 0.2195 0.1951 0.1951 0.1707

x6 BEFARERERY
Table 6 Clustering coefficients for each production program

AFEJ RIRE R REG BMIRE BERRE A
1 57% 06560 02232  0.1006  0.6560 e
29 E 05942 02171 0.1830  0.5942 P
3975% 05688 03510  0.0637  0.5688 iy

B3 b 7= 7 S 34T DL A A I 28 B AR L 3k 2k . |
Al AE SEBR A R A T SR ME— 1 B — A
W Fe Al 2R 7y SRt AT A
24 REBRKRELESH
A 1.3 7550(20), 153 3 152577 07 5809 B A6 R 3 1) o
1=[0.6695,0.2287,0.1027];2 5 & 7= 5 £ (1 HL A7 e 3R ) &
,=[0.5976,0.2183,0.1840];3 5 A= 7 77 58 1 50 o 9 3R )
6:=[0.5783,0.3569,0.0648], HH T4 3 I+, Mt xF iy 2L 2
HEAT I €8 0 5 B 00 43 B, AR 9 =X (21) 15 31 L0 B R B &=
0=[3,2, 1 L5 6 3 Bl 28 19 SR e 5 1) 2 D) B AR 2 1 A
FECRIE Q2) R AR E T RL TN T RN GG IR E
W

1 B, ®,=2.5669
2SR ®,=2.4136
3UHE. ®=2.5136

M3 B R F R KA LG IR E LR R o >w>
wy. HIZAE 2011 4R 2k £ 1 5B fadk 7B 1 52k
FEOT AU A R 105.0777 JT46 B A 40.7048 JT A, T
THAT 3R A FE Sk 36.0253 /47T,

MRYEZ A PGSO AR 154 7 5 kAT
AT RE T S Al R T B 2 25 AT TR A B
o, 0 FLJR ™ i A B R R A AT DUAE R B
F b A O, L A S A A R R LR AT TR
PEm LI T Al AL AE S LR A AR B K

3 #ig
20 R HSORIVASE B 5~ % JEL AR S A ol 2 7 O 58
AE 73 TC B A TOU I P RIS B 8 R R 25 T A e M A
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SR LN LI B A, AT LS DR AR 249 SR S A K T A
T I PR 7 BE 20 B ] 8T, 255 1 ST e T, oK 3 [ 5 5 32, [+
PSS, SO0 S0 T ol B A R S B I B SR i R
W, SR A 45 R AT A R SR IR I SRAT T R Al A% A R U7 R
4 foe fIE 7 BE - BL 45 2R o

M R R I B 8 BRI A3 T BRI 15 K 8 TR SR JRE ) A
Aol A2 J7 AT T L . X A5 HE RO 2R AT TR Bk
SR A AR PR A A BRI RSOR 36 T A ) i B 3 A2 0%
T B2 B Rl 38 98 R T D48 A 22 5 S B 40 A [R] ) 52 D9 ot
AF LR H TG0 0 IR AR AU R IS S K e SRR R, e A
FH Bt T B 8 3R 26 B 0T E A Aol 4% AR 5 T 58 BEAT B
MG E T IERTT R KL, ok BUE i s o, A H]
TR AP IS #5427 T7 St — P 0 A, IR AR L A E
TR Al B R DA 7 T S SRR I AR 2K 4 L
J) 4 R 5 O i DK 68 R 26 0 A BEAE X A R Al AR T 5
HEPE I I AR 00 R GE k0] AU E A7 AR5 1) SR i BE 7, LA R
HA 8w 9 AT BE | (ELAS A AR BL U R A7 4 18

7 ) FASERN T 1 24 A M R B B I K8 2% K0 A i
5 15 B G R BSRAREE SR A ] FE0E o N A T GM(1,1)
TR0 2% 07 A8 K AT UM N 1R 2 A 06 AN ks, R
k7% GM(1, B RYJEAT A6 I [F) i AR A 3 1 A B 25 300 24 S Sfe
Ja pRRCIRY I R S B 15 0 5 97 8 SR ek R B R
AEPRUESK i 5 25 R ) 2 il 5
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