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Abstract: In this research, the information evaluation system for SMEs is established from the four perspectives of

enterprise informationization: software and hardware security level, information organization level, information technology

application and profit level, and the informationization level. Through applying the attribute reduction theory of rough set

to the index and meanwhile constructing the second-order piecewise smooth function support vector machine model, the

informationization level of the enterprises is evaluated with the smooth support vector machine. Finally, the method is proved

to be effective through the empirical analysis of the real cases.
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1 5| = (Introduction)

RiERBE ., DI, YBN, XIS ARPPLE
KR, A rfE B AL 2 LA B, MRS ELI M 4
HUG TR, 20204F A Bkl A7 B4k B S Bk 335 2B,
20164F KB~ Wik 254 H 27 H 2128 H 26472, fETALFIfEE
W T T, HEME B A5 B A w0 15 BE T ) 4
MV FNER R T AE £ IR T BUR B AH 53811 B U6 75 R
BRG], TE R IBUN RKEE A SO 85 B0 R, &
Z, FERBURRRERT, /M E B K E
Al fE Bl &, AR Ak i {5 B A @ IR E R A K E R HI
WA, A5 BRI AR AR R 45 v/ Al iy SR ki 1 2 R
FB B e ML AE B K BEAT A SO A RS R
HE,

T HrmEAML(Support Vector Machine, SVM)2& A T4
BESEE— N ROHT AR FT SR, LR A ST bR )z
SV MY G s A2 72 AL BE/INEE A B4 b 5 Al 7 1 228 0 2% 1) 3 40
AL S AR N R, SR TS VMAE B A I 2RI
FLA AN BT Ve BN, TR B O B R BE A E
AP NGEARA TUARYE, RN T HIs T ERE,
I RS 42 114 B At 24) £ T DA R i A Bt rp g s, e
R ABERR TUARME. Hit, MiE—A 2o BOGE s,
G OE SRR B RN 2 S B E RE , RIS R AL
B AR S RUE SR B IR ARG 2 LAY, KBRS RY
IR hr gt i A B SR AL P TR, RE
Xof W A AR HEAT T BCPEAY XA AE T R TU A (5 BB e i
SCReIa AR > ST R B R F R, 3805 TOLH SR m
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X IMLAF BALK AT 34T TR 5T
2 BHEAE—ABZFEEVELE (Attribute
reduction-construction of smooth support vector
machine model)

2.1 HEBGERIR

A SCH B P2 T — e SRR I BB S e A R 22
A5 o A i & =S K N o 1 o S 1 v - RN IR - 9293
PR SR I TR S Y JB M 24 T 590 IR0t 1 S ) B AL
ABJFR R B IEAT A RO R AL P, R 29 45 2 A% L 8
TEAR IR 70 A U A A RN ST A A 38 Y S 355 ) ML HEAT
ST, BEM TR SR
22 EHLE

JE LR R MR S I 1) FEAL O AR, AR B
TE B AR )8 B BRI . RECH — DM RHRRIR R
Gl VAR Ry s=<v.c.ov.f > FERGKR G, R
T=(U,4=CUD) IR, TM@MEL R EERHX AN BIEAVT
0, MR R AR, BRI AR EZ S N,
PR RS R

B RIEEELE

fanpec, FELEP KT DMALRY, [FIS Pos, (D)
A2 p AT AR 2 ¢ B9 D 23], FE ¢ HRYBTA D 25 YA
D)YIFRHF ¢ B, LA Core, (C)

B RIEEZE

R —B R REFR N T=(U.cUD) , [FIf P=Cidc i) D2y
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ggg“w“2/2+CeTy (1)

s6.D-(Aw+eb)>e, y=0
20054, AEKFIILeet NTH KGR IR, #
SCR I EAVEE T O, 153
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G PEAR BRI 2, LeeSs AW HAEAT TR, 153

p(x,k)y=x+1/k*Ig(l+e™) (3)
it NQMACHFEDLH SHF L H Arek%, @),

glhirg1/2*CHp(e—D(Aw—eb),k)H2+1/2*(wrw+b2) (4)
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Bt EE, WA,
0. x<—L
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RSB YR B M (k) JE IR (S), x,~max{0,x)
FORAEA R R, ARSI R M (. 5) 2T

(1) M (e, k) KT x e

Q)M (x.k) =z x

.. 1

GMEELE xR, MER —xisory

ERA

(l)élx ﬁux 0 1, %&M(x,k)ﬁj‘%ﬂﬁf)&?%fl&rﬁi
ST, M(‘Tk,k) 0 jirf]}M(x,k)—}Lr})]M(x,k)’ M(ﬁ’k):ﬁ’
M'(—#,k)ZO , lim M (e k) = lim M (x.h) M'(i,k)zl ,
M"(—i,k)ZO lim M’ (x,) = lim M () M"(;fk,k)ZOO

A, M(x, k)m/jéﬂ:xﬁmj‘ﬁ{%
( )fx*w( ﬁ] 7k HT,

R ST B xe(%j), M(xk)-x, 1) 5 1 2 i
M(x,k)—x, ZM(%,k)—)g:O .

M(x,k)>x, = B R

A,
1

fe(_ﬁ’ 0, M(x,k)—x, WIFF

Py, MO0 -x 2MEm0Z0 Bl yok) 2, .

1 2 2
OUEXZ A > <~ mf, MO =X <oms m gk
M (x, k) —x?=M (x,k)* < M(0,k)* <

1
——0
iy, <00, Q21K 3

FEOZD 4 f(0)= Mok -2 =Mk =X, Z ke (0,1) 5

f(t)= LIPSV IS A 2—it2
WA AEE . 7Y T T4 28 14 14) 49

fere O b, KAG SO By KM R 1=0.1705 , FLAF] SO
o, TR /(01709 = 00012/ <gos  p i, AR

M(x, k) —x} < ——

HEMxeR, AR S T B B e A2

p (0
24 BREAEEEZFRENH/NEAEREKTETE
frRE
BT RN R L S mEHUE ALK,
T S A R P 2 fTRE /R LA SR R A S8 AR AT AL
B, JIBRE AR LR IER IS, B T SR R LAY

821k° »



38 B THE

202047 H

IERYERE, BEART AR AR, SRS R E R TR R (A
ISR S A EARE, &5 H R F—IaE ik m
BB /Nl 5 B ALK F AT A PR
3 SEIES#7(The empirical analysis)
3.1 TR RRIIEE

AR 3L P X 5 MR /N I AE B ZK T 1 2% O i PR R
TS, FEPIRRETE T, MR E RGN RO
REWFFEERI IR, Laatr, BEIHAB0E R 46
B, B AR KT (E BACH UK (5 ERR
M5 EHFIKF- AGBALRETI Ko T TR AR X 7Y A8 btk
7o/ AE BACRR AT A, RO R R AR LR,

&1 PN ERBUKEFNIERGER

Tab.1 Informationization level evaluation index system of

small and medium—sized enterprises
—Hefibs it i Bt S
I 5 e /KT
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MEERTATHL, Meabrih R IL &40 BARSE TR, (5 Bk
ERRETIKT, HAEE AT, (FESRE
JIKF . A5 BACHARE TR A5 BRI BE Sk, (5 R
BIFT RS K-PAE LA . SRS EHA RIS AR 4R AR
Tk BT AR R 0 KA L HEATVRIBE, S — T4,
PARCHR IR R AR BAL B RE TR DL B, AT HeARAE
HARPEIENE, SRR R I BRI T B UL B, R R
A, FENT A ARRBER4,3,2,1), FRIHNFRR
R U, B, A, 25 ). TR Sl ) B g o T . 434 Y
%, TERMRE R EIED={4,3,2, 1}, FHrHIFRNE
By, B, —B, 2. HARIA R L5 .,
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B RE 1K B R SRR AR 2 TR

F2 X0V HESAERENKFE
Tab.2 Informationization management and control

capability of 10 enterprises in a city

fEMe R EEME R RV
U HRIGE  Bisehe 418 foillie Glhe %4(D)

JURV Jpk P JpRT JpkE JkeP
1 3 3 4 3 3 3
2 2 2 3 4 3 3
3 3 3 3 4 4 4
4 2 3 3 4 3 3
5 1 3 2 3 3 3
6 3 4 3 4 4 4
7 2 3 1 3 2 2
8 2 3 3 2 2 2
9 2 2 3 3 2 2
10 1 2 2 2 1 1

Xf PR SR R VAT IR PR LT . F 22 A R AT SR L2 T
Ak, WERZJEN. B RIS E R WEIUR.
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IR IR R AL T 7K, M@ gok-F . 24z
BERBOKT. AR BRI FPRAR
FHUKF . BRRAEEAK . mEEEK. FEEHERE
TR, A5 RACH L RE Sk R BRI RE T K. 4
SACRETI KT AE BACRRDKE . Bt &K . ORR S
BESIACFEE ISR R . XARRLAER T A2 A% L B PB4 4
bR, BB T IR R T R IR

*3 AEFEIHESVERUKEIENERER

Tab.3 The reduced evaluation index system of

informatization level of manufacturing

enterprises
— ik ki S dihi
B 7 KT
KT HRHLE KT
Sl e ARk
. I 4 KT
E@i%f ¥ 25k
i ¥ 45 B 6
LR RBIKT B4 A WBIKT
BTk
NI RBEK
BB R T
BT
& B GKT
e & B KT
UE i BB 1R T
LB Bk F
25 R
AR T
ERP/K¥
RS BT B AT
fEERA OAKT
RS
K 5 BT A B AKT
P17 5 HK
BAKT Y 4o K
AR
i LR KT
e T
e e
2 1 [} B
1}§§“ b R AT
= BB K ATk
46 8 KT

A 2 0 o A 3 R0 3R A5 B 3R AR R R R (E
{0.068, 0.032, 0.066, 0.092, 0.062, 0.030, 0.011,
0.065, 0.035,
0.045, 0.019, 0.021, 0.034, 0.014, 0.011, 0.019,

0.022, 0.031, 0.028, 0.020}, f_EidREhR{Ak R FIACEE

0.044, 0.044, 0.046, 0.072, 0.039,

WHAE 2R /ML EIE BAKF, BRI, XEALH
el . RARMLIEMBURE B2 R el rfE B &
155 AP o

x4 LW EBAGERDRAF

Tab.4 Comprehensive score and ranking of enterprises’

informationization
ol MR HEAkE ol R bk
igedii Lil3eg oM REil g
1 63.48737 5 12 31.49973 21
2 63.48736 6 13 33.26548 18
3 54.01222 9 14 53.12536 10
4 70.01982 4 15 54.68252 8
5 33.00245 19 16 78.10595 1
6 58.55261 7 17 36.04678 17
7 73.27225 2 18 50.15325 13
8 47.84138 15 19 49.00562 14
9 52.61829 11 20 72.23141 3
10 51.24625 12 21 31.88007 20
11 25.07297 2 2 41.89744 16

3.3 HiktLEmaH
ARSOEHE S B R LR IMATLAB2014a%
Ty T RUE SRR I B AURIATE SR G VRO P R R, R
FIA T BPHZ M 4 RN 5 FL R L A (5 B AR KP4 T
W, H SRR R, mIGER RS FR .
&5 AR MW AN ERILE

Tab.5 Comparison of evaluation results of 5 enterprises

k¥ 18 19 20 21 22

R IAEAS 43 50.153  49.005  72.231  31.880 41.897
Hey 2 3 1 5 4

B BPRIZIM 4184 62.118  62.111  51.936  78.168  22.730
Eil350 2 3 4 1 5

Emﬁgagﬁ RP 5603 50.189 76.853  40.231  46.366
Hey 2 3 1 5 4

MFESTTLAF i, BPHIZRE LT = KMl a1 1
B, FNBCR A RRIAR, G SR 8T, EX
AL AR B AKCPHEF B IE B . O SR m LA TR
W HURBOE A6l 115 BAL TN T RIARIZR, #5E0
SERTEANEN., HE,
4 #5i% (Conclusion)

AT N F BALTR IR R, & T —FET
JE 2 fe— el SR I LA TR AL, E T S AT, AR
SCREXS ML BAL T R EA R, S5HBPHIZ
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