Advances in Applied Mathematics N FHEt2£3t g, 2017, 6(5), 677-684 Hans X
Published Online August 2017 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2017.65080

The Use of Support Vector Machines and
Artificial Neural Networks to Fill Missing
Data

Nan Zhang, Li Cheng, Peng Wang"

College of Sciences, Beijing Forestry University, Beijing
Email: 771568416 @qq.com, 1790709839@qq.com, wangpeng@bjfu.edu.cn

Received: Jul. 21, 2017; accepted: Aug. 8", 2017; published: Aug. 14", 2017

Abstract

In this paper, we use the built-in data set iris to select the sample data according to the need to es-
tablish the learning samples, simulate the missing values of the biological sample attributes and
the missing two types of missing data. Using MATLAB as the tool, we use the support vector ma-
chine and the artificial neural network to carry out the missing values to fill. For the case of miss-
ing attribute values in the biological sample data, the support vector machine and the artificial
neural network can be used for the regression filling, and the applicability of the BP neural net-
work and the RBF neural network can be compared. For the sample of the biological sample,
missing situation, using support vector machine classification to fill. The results show that the
adaptability of the number of hidden neurons in the RBF network is more stable than that of the
BP network when the neural network is used to predict the missing attribute values. Compared
with the artificial neural network, the support vector machine for the application, do not rely on
the designer experience and has generalization ability.
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1. 518

—AMERE A, HAEERMEIEEE, BRI Ea. MEERENEDRE, 540
BRMG T FB D T, AP 5 0 A 5 o O — AN BB A A B ERATI3R AR 2B
FERKAEA R, PR TAERME R E . AT AR R, LR T — AN AR A e 1) R

TEAEVIREAREAE T, @E TR BAE IR A JE R, RS T B EE, "L
BEAT RV s SRR T HGIME, v RLEAT A R AN . XSS TT AR SCRRF R EALSE . A SRR = AL
&, 22 0] R [a] U o R A AR VI A AR B — AN SAE BR B g(x) = [0V [ R 45 5 — B AR,
FRAE N ZEREAT o — DS g(x), ] y = gOOHEWHE 5\ x Frxd B A9HH y (Sc8); 2025 e gt
SELE —AEIE, AR IR B — A EH R EL g(x), Iy = sign(gO))HEWHE—F A x Bt B
IRt +1, —1) [1]. SCHR[2)M8F RBF $HLe /% EAEFaSbAT 500, Sqeit, $EAb B2k 1 8 A
AT DA N AR RN 2% (Bl A N EEAT AL BE . ARSI R N BEEAE iris HP % 75 a0 BIURE A B 1 57 22 ST b
A, ASEAU A DRE A S P AR SR S N S ) e R A P R B (B 5L, LA MATLAB N TR, SREGCHREM EHL
AN TARE SRR, DAICHER AR AR A T A BB R A R B AL, T REAT JEAD o P R
RAE SRR EALEN T2 I 28 EAT [ AN, REA S (B P SRR IR AL o0 B D o A28 I 25 4
S S A R AR AR R AR A PR R BAR N AR, RERIE AR A AR, SWE
WL AHEL, SCRFIMEALREDS 3 T A BRAFEA(S BoR MR,  [RIIT i S 1 #h 48 0 45 S HH I 2856 18 7

2. EAMBRHELRE M E
2.1, ZFHEEYEYIER

Y FFAIEHL SVM (Support Vector Machines) & H1 Vanpik 4 5 ) AT&TBell 5256 = 0 78 /N AE 1963 4F
P —FE I REAR, EMUCIREAR. JEL M. mgEm R B R B 2R e, JRA
A DA S FH 3 b 40, 4 48 ) R 22 3]
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AT REF N ER iris 2355 1 setosa AL 20 MEAA R — B I EHE S, 1E M2 %2
FEA, I8 A REAR I 5 — AN @ P E (Petal Width), BDLEIRER M, 0 1. He, Kk
R RAT AL B, B A BCRBER AT PR G B, 1ERNIIZRESE, HRTINEE A 74
FEA BB B VE A . EHL 1 3 19 MEAH Sepal.Length. Sepal Width. Petal.Length. Petal.Width Jy &
A, 2 3 20 MFEAT Petal Width AR & .

SVM [ SeHE A MATLAB 19 libsvm L RAS, SCIBEH— T, FHEANRESH, 25
R REESLE)WE 1. FHIERBIMEESECT SVM 4715k, B R AGEEE AT BTN, 43 5]
AP EHE 5 R A E AR LE I, Wl 2. SVM [RIE TN 3 75 2 MSE = 0.0312355, FHKZR% R =
67.5382%, kK (EHIAKN N 0.2969.

2.2. ANTHEMEEYIEAD

N L4 M 4% (Artificial Neutral Network, ANN)/Z FH# £ JoAH % #E, @it BN G 20 A0 245 21
73, TS BT BRI SRR MR A e M 2 2% R4, RIS TS, B0 S R
AbER CEAE ST TSR T )2 N [4]. 117 s 5t (Back Programming, BP) £ Fl42: ] £ (Radical Basis
Function, RBF) W 2% & H 1l B FH &) 32 BT F R 4%

Table 1. A set of biological samples with missing attribute values

=1 ARKBEMENEYERE

Sepal.Length Sepal . Width Petal.Length Petal. Width

1 5.1 35 14 0.2
2 49 3 14 0.2
3 47 3.2 1.3 0.2
4 4.6 31 15 0.2
5 5 3.6 14 0.2
6 54 3.9 1.7 04
7 4.6 34 14 0.3
8 5 34 15 0.2
9 44 29 14 0.2
10 49 31 15 0.1
11 5.4 3.7 15 0.2
12 4.8 34 16 0.2
13 4.8 3 14 0.1
14 4.3 3 11 0.1
15 5.8 4 1.2 0.2
16 57 4.4 15 0.4
17 5.4 3.9 1.3 04
18 51 35 14 0.3
19 5.7 3.8 17 0.3
20 51 3.8 15

20 SREAHREM Petal Width JLSE{EA 0.3,
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Figure 1. Parameter selection results (contour map)
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Figure 2. Regression prediction data and the original data comparison chart
B 2. EYIFNEIES R IR R RS L E

2.2.1. BP #Z MLZIAF)

BP #h Mz 2 —fi A =28 = 2Ll LA s amst, wiFmAR. PRz RS )M
2, BRI AER, MF 2L TeZ B, WAL T0 2 R I E SR RN M4 1 RUE . BP
FREMRON “CRERIMERRSE” , EIRET R B RN R AT, BPBIESERIUE, &0~ “ i
FRREENRE” BLR, SRZEEETT AR R Z T R AR 1077 2T [5].

M 1 i ML 22 I FEAS . ARG HOR AT =A@ PEAE 9%, Petal Width /EJu %, #k 3 4
BN LA ERIZE, KT 19 DNEBAEARBARE N IIGEALR, J5 1 MT SRR TN A .
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max min

BME, €IS G AR R . MATLAB FRE2 £ 1 X £ 347 BURS Ak A 22 1) R X [tn,pn] = mapminmax(t),
AHNE F) 396 40 3 R 40 t = mapminmax(‘reverse”,tn,ps), FATIISVER t = 0.5(f +1) (tha —twin ) +ton [6]c

BP 425 ] T R B S I, AL A0 1 SR T B2 SRR B B2, S R 1 ASLARL P 75 V25 A7 A WAL S0k P 12
AR R /N FE R R

BP W2 12 )i e R A RSN, 15— UGB AT A R AT RE A IR K . A Sk B S 2 o A0 3,
BERE e T A R R gE RE(E )RR ZEE T EI(E 4), FTRARA, S BEARM G AL, RZEN
iEEC PN

XTRE RRMATABE, E5MARE—MREG R, N EERE 2506w 58 17 %0t
B TIVET]. FERIMRARER I ER I, O T AR THI A AN AR T, AL R BT 2RI, TR E]
filigh Rk € Mk & 2 e AN

2.2.2. RBF &M 4gH4p
RBF 1 £ [ 25 & AR FUUR 0 i TR S2 T RE = 26 Y . I B TR S AL T P o BT AR A 2 JC B B s RIS
T B0 DX Ik AR KRR o R AT IR R A2 SR E AR B RBF A 4%, W] X} a2 2 A0 e e HEAT A

=G S
v ( [” ”]cﬁ¢,x%%A#$ & IR Tl (P 10), PRGE T A 16 o AR B 0
Training: R=0.77797 ; Validation: R=0.89786
O Data ,v O Data
— Fit —— Fit
0.5 Y=T

Output ~= 0.53*Target + 0.041
Output ~= 0.54*Target + -0.27

-1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1

Target Target
Test: R=-0.87863 All: R=0.72845
& 1 e !
S o4 o Data i g_ @) Data
+ || ——Fit o —Fit
> Y=T\ + 05 e Y = T
g 0.2 .g i
5 o s
3 o
s 02 =
. !
1}
{ -04 £ -
- =
2 g
+w -0.6 =}
= (e]
(o) L
-06 -04 02 0 02 04 -1 -0.5 0 0.5 1
Target Target

Figure 3. Regression results
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Figure 4. Error histogram
B4 REEFHE

mﬁﬁ;a%ﬁﬁ;Gm%%ﬁ%@ﬁ,&%ﬁﬁ@ﬁ\%ﬁﬁﬁiﬁﬁﬁﬁ [x-c | fm B, %
TRV RE AR AR5 MO o (P 0K 2 VOB B ¢y () P2 o 2 42 7040 o 5 O 3 1

Gaussian E %, 1 ﬁﬁ%ﬁw&ﬁﬂ%wﬁ:%@ywm[" "][q

RBF Mt =2, BEEEEREEmRE, £ 2@ AWML ) ME =2 @ s n) — kR
FH 2 vE B bR B R IR BE SR R, AT 7S Mg B ot . B8 B ANBUE AT R & [8]. FIH MATLAB
PRAE R AP 2% T BAH[9] BN T &4 I Thfie+0 58 . RBF 5 BP [RFE SET, s Za
ZICHIN S, BP M TR EMRIELIINE, RBF MBS ZIE R HIGE M HEE . KRS L 1 Fi
RN 2ESTREAR, RBF W4 Tl 28 20 AMFEAS 6K J& PE{E (Petal. Width) v 0.2489, AHXT iR Z N 17.02%.
Al UL, RBF WA 1 T 45 SAR T BP WA 4870 B4 TR0 45 51 o
3. EHMER L BIHEA 2T

PEHL iris 2B £ setosa. versicolor IREAS & 10 4>, R — M EREEELE . WEHEEEES 10 &
20 SHEEARMIZET], BAWSRHMEGRREN, 7 2. 4 setosa. versicolor iy “1” 25, “27 2%, W4
B[ 10 S A1 20 SREARRIER ESLE BN “17 F1 “27

Fli=1,2,-,20 - 53R 20 MREAS, 55 0 AMREARIEE | AR YEIUE D &y « 285 A 18 MREAS s
I R =,y g, 1ty 5 ARHEE B 0 =[0,,0,,05,0,] « T BEAS £UHCHE EAT A HE 40 AL FE
8 =M o1 20 =1 4. XERIHL, FR, :%,j:1,---,4%%@1@%@% i

g j

R =[%, %]« ICAFAEILIGHY 18 /MK B CURIBUREA SHCRAT IR b, =[ay, 8 | i =1+ 18 . L
MBS A LT SRATEHHAR b,.t « RHESRIHG (%)= SAK (%) b

5 =g, =R K] K(BR)=(5%). Ho(R)200, RBT “1" % Ho(x)<0M, X
ﬂ:“z» %’&([6]0
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Table 2. A set of biological samples with missing category values

=2 AREXMNENEYERE

Sepal.Length Sepal . Width Petal.Length Petal.Width

1 51 3.5 1.4 0.2 setosa

2 4.9 3 1.4 0.2 setosa

3 4.7 3.2 13 0.2 setosa
4 4.6 3.1 15 0.2 setosa
5 5 3.6 14 0.2 setosa

6 5.4 3.9 1.7 0.4 setosa

7 4.6 34 14 0.3 setosa

8 5 3.4 15 0.2 setosa

9 44 2.9 14 0.2 setosa
10 4.9 31 15 0.1

61 7 3.2 4.7 14 versicolor
62 6.4 3.2 45 15 versicolor
63 6.9 31 4.9 15 versicolor
64 55 2.3 4 1.3 versicolor
65 6.5 2.8 4.6 15 versicolor
66 5.7 2.8 4.5 13 versicolor
67 6.3 33 4.7 1.6 versicolor
68 49 2.4 33 1 versicolor
69 6.6 2.9 4.6 13 versicolor
70 5.2 2.7 3.9 14

: 10 5. 70 SEEAH I A 4371 setosa. versicolor .

RN R B, ABRISERE A BRI RN “1” . “27, HESE—H.
HOFREAR S B R R B IR, 3RAZEN 0,

4. BREHBEAPFRIEBRS o

KA 28 T FAL R G122, W FFEARTC TS RIS it 8 [10], S CASEHE S 1 S Fh VR AR ME 7R
FEA B A PR HAS BEAE R FH RAOCR o [RIEE, (R R4 48 X 4% 2 5 T R B0 R XU Fe /ML, AS BB LRAIE 9 28 119
ZALREJI[11], SR BB E A AR H AR, W% RIS & KN R 1.

ML, RRENAGT IS VAR, FEBE G IEARIE DL[12], REMEIE TR IRIAEA
GIEORE . [FIR, SCRFM S LSS T 4580 RS i MU R U], A5 A% () 3R B 2 LA [ 13], mT DAEE ot 42 )
S 5 B
S|

KA B BME I H (X201610022132) % 4= 5 DK 2H 56 70 At b 30d B2 1T 7T
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