5 I I IR s — T J T RS R0 F

254, & #', mak', & &

(1. F R e e A 2 g ST b BE B 065000 52 FHI T 28 22 W B 2 BL, KB 450000)

(HHE]

T KR Je 52 Z2 PP A 2R N R IR, - HBAT BOR I BENLIE AN Sh PR 0 R A, 285 S8R K

ERERYAN KT KA RIS &, N7 KRR (0 - Eh IR T AR | ) IR R Y F) R 5 P A ) J AT A
BRI REALEAR A B A BODL L, iz AR AR KIS AT T, SRR, @ - SR ]
AT ) TIPS BE B Sk v K R R F) TN 52, 5 4 T 2 TOUIDRG B2 (9 285K, ] DALyt T K R

T
[E8IA] RO T IR A] JeAR AR ; Kk G =f i ; T
[HESZES] TU998;X913 [ CHEtERINAS ]

1 ®BiS

KA T T BIF 58 R R K A B
T, MRS LAR KRR I8 A R a3, LU R 3 Bl
1145 B AL A 77 4 KR i, 2 At o 00 B R ke
VVAS ¥ WP O E 5 E I P ik DN @ 3 43
A EEA T EE N BSE , ENAMET KR
TN AT TR AT SE, S T — LB Ty
W BT RO BN T 1% B BUE Tk R M
F B e B 0 3 | R LR B vk Y
BE PP IEARA AU, AN A G M o A — BB
F T KR K A R AR W S 2 ) AR 2 AN
CRRISENINE AN ES AN T VI 1P
b, PR @ BEAE BUMVA TR AR A 3 Tz B
{500 W/ iR it B o LD i é R AN A ETIE S
JERR 22 | PO B2 AR, AN BE il 2 S5 B T 14 5 22
WAZBTARE e LTINS JEE , 10 7R ] S T B 8 i AR Al
FR GRS 22 18] 1) 5 A% M 3R M 2R 4 1Y) e TR i B
1, B RGPS K, 15 RGN L RS
TaoK, REAE 0 7 2R G852 4% i S 2% DX 32 T ) BB BILAE
TN T AL B0 R O R R Y T, D S
SR K (0 Z GBI A By R n] SRR S5 58k T

(Wi EHE] 2008 -04 -28
[1EHE ]

maozhanli@ yahoo. com. cn

98 HEIERZE

A [XEHS]

1009 —1742(2010)01 —0098 —04

KAPCHHTI , 7800 R A4S H RO, BE a5 H Y
BRBE , T doiz I (0 B VR A R Sf T K ¢ SR ke A
AR A, HLUZ T B 2% AT AT T30 45 SR BE AT A
A, B e R R 0 TN G R, 8 0 £ SR B ) A RS
T8

2 FRMAERAYESL
2.1 BN GM(1,1)4E8"

BEJE U K 17 571
0 =G () ,(2),
" (3)eee 2 (0)) (1)

XF () R B A i (et 1—AGO) |, B
I

xmw):kaULkzLL&mm (2)

RAG— W B hnA: A N

) =) 2),

2(3) 00 2 () (3)
HE7 GM(1,1) B (AR il

dx“) o B

T+ax (k) =b (4)

BEA(1982 - ) 53,0 g I8 BT A T A R ke 48 BA S B O, A R B TR e ol /9 EE RLRE B T AR E - mail;



Wu = (a,b)vr BN IR R R S B Al T
fti,u = (a,b) = (B'B) 'B'Y, Hip

-27(2) 1 " (2)
(1) (0)
po| G ] e
—zm(n) 1 xm)(n)
z“)(k) _ xm(k) +;<|>(k “1)

k = 2,3’4,'“,’1
SRS GM(1,1) 7 FEIf# K

' (k+1) ={x<‘”(1) —%}e"’# (5)

W ek BWGR RIS« (k) B G
.

x‘<0>(k+1) = (1 _e”){xm(l) _%}e—uk (6)

K RE o Nk R B, W T T I ECE P A
() % SRS, b R IR AR | 2 e T B I B /N i
ALK F V2 TN A D I W 1 — b S B 2, T
F) JLAR] TR S — S 1y S 3y il 4k, T B AL 08 30 1
E A B 90 A 7 T (RS AR 8 AL
TR T BTN 2 RIS IE
2.2 D/RA KGR

Th IR AT SR B T 00 2 — o F90 000 = 2 % 2B AR i
D7 B R AR B A g TR A T 7 R ke B
— e 3T P T BRI A Y — by i T A
AR R JLA TR
2.2.1 KEHX 5

SR 25 B s A AR T R T SR TN A ke
T 5, 8 S X LA 5 /R AT SR B 4 A5 A B
S HEATARZS B3, 18 RIS IRAS IR AR 48 52 B 175 60 F)
RG], AT LUK A3 R 6 iR 2 & 4 itk A i & | il
VRS R 5 ELR 4 AR 2 2 e S B A 4
RS BIREAA B

BRI R4 R 0 AR AT —REIEN ®,
=l ®,_, ®,.1, & RE X #BRZTF A7 X ]
®- =" () +a,® . =a" () + b

2 |

2.2.2 HAHBMEFAEAIEBHEES
n; (k) .
Pij(k) :T L= 1,2,3,"‘,” (7)

SRATR A A2 M A A e

IR SR
P<k) PM) P(f)

P(k) = "7 7 2 (8)
LR FAR

Hopr SR = 1 RSB HERSERE P (k) i

RT RGN Z R, P e B
Flr BIRES § Zad b DR EDIRES j BIRERE ; n, (k)
FEE A IR | &k kB R RDIRE  RE
K ne EAE PN AL TR § RN
2.2.3 Gl TR A A

T HBCEES N [ g 3 Y 7 A B2 R R
] I 3 S A AL B e R 1,2,3 -, TERERS
A0 BRI XE L 14 2 8 R B v B s TR S i X6 I B AT
Tia) S, 2 BCHT 9 JRE A X032 26 A 1) 1) ) kSR R EG
e KA B 1) 5 0 AR A B 2R G B ATL A B4 300 4 )
N
2.2.4 FFEFRME

8 T TR 5 B A R RE AR S R o it i
FE T TOIELAR Bl 64 K DX ] OB DX 8] A e ] B4R R
S i BN
+b
2

a;

N R, +®,, 0 . ;
y() == =)+ (9)

3 ANREHMKE - DRATETN

PIFRE 1997—2004 4 4 [ AT K T ik 6]
Sk S0 TIE JUT AT IR (1 UORG FBE RN AT S DR A EE D
#1,
3.1 B3I GM(1,1)#5

ZiHEH e = -0.09 7, b =44 204. 4, 0|
(k) FEF s

AV (k1) = (1= £V (1) = 2l =
a
0.099 7k

46 332. 4e
E=1,23,",n (10)
MAEA R (10) T H 1997—2004 4 4 [ 4 1
oKJE 2 TR, WL 1
3.2 HRKENH
R 185 T %) AR Ko 45 22 SR A8 R A7 Ja 4, Jal
PRUEDL 2 1R RS E R 4 A XL I ®,
®,, ®,:, @ FREFWI(-22,-127,( -12,
—4] ,( -4,4] ,(4,12],

2010 FEE 1255 18 99



R1 19972004 FLERMNAREHELIRMES TUE
Table 1 Actual value and prediction value of

country’ s fire accidents from 1997 to 2004

AR 52 Bl £ WA X R/ % N
1997 44 895 44 895 0 3
1998 42 127 51 189.8 -21.51 1
1999 51 559 56 556.5 -9.69 2
2000 68 018 62 485.9 8.13 4
2001 72 372 69 036.9 4.61 4
2002 86 330 76 274.7 11.65 4
2003 79 772 84 271.3 -5.64 2
2004 87 551 93 106.2 -6.35 2
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Table 2 State Prediction

o1 ih i

A A5y e RE2 H®E3 RE4
2004 2 1 0 1/3 0 2/3
2003 2 2 0 0 0 1
2002 4 3 0 1 0 0
2001 4 4 0 1 0 0
it 0 7/3 0 5/3
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Table 3 Comparison of prediction result
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L, R LES S I

% wimE RN & . R 28/ Y

Tt i

1998 42127 51189.8 -21.51 1 42487.53  -0.86
1999 51559 56556.5 -9.69 2 52031.98  -0.92
2000 68018 62485.9 8.13 4 67 484.77 0.78
2001 72372 69036.9 4.61 4  74559.85  -3.02
2002 86330 76274.7 11.65 4 82 376.68 4.57
2003 79772 84271.3 -5.64 2 77529.6 2.81
2004 87551 93106.2 -6.35 2  85657.7 2.16
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Fig.1 Comparison between prediction

value and actual value
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Forecast of fire accidents based on Grey-Markov model

.1 .1 1 2
Mao Zhanli' ,Zhu Yi , Yang Bozhong , Zhu Lei
(1. Chinese People’s Armed Police Force Academy, Langfang ,Hebei 065000, China;
2. Zhengzhou Municipal Fire Brigade, Zhengzhou 450000, China)

[ Abstract | The occurrence of fire accidents is influenced by many complex factors, and it has the characteris—
tics of random and fluctuation, so grey model and Markov model are combined together to establish a new Grey—
Markov model in this paper . The paper adopts grey model and Markov model to show grey feature and random sepa—
rately, at last the model is used to predict fire accidents in countryside. The result shows the forecast precision of
Grey-Markov model is higher than the forecast precision of grey model, the model can satisfy the demand in forecast
precision, and it can be used for fire accidents forecast.

[ Key words] Grey model ;Markov model ; fire accidents ;forecast
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