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Abstract: Concerning the problem that the infe
do not be revealed by general feature selegti lgorithms. on the basis of Gene Expression Programming (GEP) , by
introducing the initialization methods ation strategies and fitness evaluation methods, an improved Feature Selection
classification algorithm based on Lay istance for GEP (FSLDGEP) was proposed. Firstly, the selection probability was
defined to initialize the individuals in the population directionally, so as to increase the number of effective individuals in the
population. Secondly, the layer neighborhood of the individual was proposed, so that each individual in the population would
mutate based on its layer neighborhood, and the blind and unguided problem in the process of mutation was solved. Finally,
the dimension reduction rate and classification accuracy were combined as the fitness value of the individual , which changed
the population evolutionary mode of single optimization goal and balanced the relationship between the above two. The 5-fold
and 10-fold verifications were performed on 7 datasets, the functional mapping relationship between data features and their
categories was given by the proposed algorithm, and the obtained mapping function was used for data classification.
Compared with Feature Selection based on Forest Optimization Algorithm (FSFOA), feature evaluation and selection based
on Neighborhood Soft Margin (NSM) , Feature Selection based on Neighborhood Effective Information Ratio (FS-NEIR)and
other comparison algorithms, the proposed algorithm has obtained the best results of the dimension reduction rate on
Hepatitis, Wisconsin Prognostic Breast Cancer (WPBC) , Sonar and Wisconsin Diagnostic Breast Cancer (WDBC)
datasets, and has the best average classification accuracy on Hepatitis, lonosphere, Muskl, WPBC, Heart-Statlog and
WDBC datasets. Experimental results shows that the feasibility, effectiveness and superiority of the proposed algorithm in
feature selection and classification are verified.
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Fig. 1 Structures of expression tree and

complemented expression tree
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Fig. 6 Flowchart of FSLDGEP algorithm
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3.1 SEEHE

S SR UCT BL % 2 20 5 v ) 7 A 23 28 B 4R
Hepatitis . Musk1 . Heart-Statlog., WDBC
(Wisconsin Diagnostic Breast Cancer) Fl WPBC (Wisconsin
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R IR AR 0, AR SOM G [ AR K000 9P (R A
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4460 3.20 GHz CPU, 4. 0GB N 77, 64 fif Windows 7 #:1E £ %
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Tab. 1 Description of experimental datasets
B 44 Bk FHIEAL I i
Hepatitis 19 2 R
Ionosp% o 351 34 2 W R E A
476 166 2 B0 T
& 194 33 2 FLI S 51
208 60 2 PSR
2 OMERE
2 T I 151

3.2 RWBH
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o it Z HBHE LI AR X (9) P A R B %
RER LA B BEE 4 0. 01
x2 ZXWHEESH

Tab. 2 Parameters of experimental datasets

EEEA T ER AMZEL

Hepatitis 19

Tonosphere 34

Musk1 166 10
WPBC 33 8
Sonar 60 7
Heart-Statlog 13 6
WDBC 30 6

S T B 1k A A B I, AR SR 2 9738 LS HERE
0T X 70%-30% 3% 4 FhgAiE Jr =, Horpr, k4738 L
WEF 3 (R RIR 2.5.10) R BB 53 1k O3, VI 2R B vk
B R=1 A3 BRI 25, F0 4% 10 B AN, i 75— 13 58
HBAEIE T k=1 (BRI G452 00 25 SR Ao, 30 3 v g
70%-30% 56 iE 7 =02 7 BUR AR B0 05 42 v i) 70% (B0l 1 ok
YIZREE  NRTRIE ;30% RO EARAE A | S0 TER L M RE

X F o2 IR, AR SCR A TF-THEN BLI 2 MR 45 Bkt
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EAE R AT ERIER AR AL X Bt

SEFE 2663

G55 B (R LR, IR 2 RO R
MAF

if outValue > threshold then class = 1, else class = 0.
Fo : owtValue Fe st H 25 F ; threshold Fe 7 BE , 7EAS S,
19 (B 1) K/INBEE 1 05 class Fm B2

PR A PR RE T B ERR T ) DRAICA. CARE
R B AT B RS bR K0 73 2R PR R s DR B, WU B3 18
PERFAELCRT B, 25 2 A U BE 180 , FRIE 1 RERE 1B .
3.3 LR

R UEAS SRR TR AR AE B H 2k

SFAE AT JE S5, IF-THEN #{

VAR PGSBS

FR BT AT, A SO AN [ B 7R AN [ i 36k Jy =X F 7 i A
T 10 YR S5, 10 YR S 0 v a4 1 e 43 6 A % TBCA
(Testset Best CA ) FIlIR Mt 43S e ff 5 X5 7 1) 4k B 45 0k 2% TBDR
(Testset Best DR) fz Ho A0 %F W 4 43 25 PR %X TBF (Testset Best
Function) , 5 R &R UM% 3 Fiw .

F 3 ML 2R B TBE KX (13) W 1 F 43500 2 B
PIREE (i = 1,2, -, M, MBREFE AL ) DR EEEE 2y
TEBHE 5 B AR B0 4R TP A R AR B — — XL o e, 3R W 50
AT IO 1 R R R SR S rh i e S R B P AT IO
BRI S VR L1 22 i R TR AR i 26 031

F3 RIS IR RS GER X R o6

Tab. 3 Functions corresponding to optimal classification accuracy and dimension reduction rate

FIE/ IS By TBCAI% TBDR/% TBF
Hepatitis 10-fold 100. 00 89. 47 exp(sin’ (F ;) = exp(sin(F,))) = exp(2F ;)
Hepatitis 70%-30% 91.30 89. 47 sin(sin(FL)/(F, = F\,))
Tonosphere 10-fold 100. 00 85.29 sin(sin(F,; + Fao)z)c"s(Fz + Fs + Fg + sin(exp(sin(tan(F,;)))))
lonosphere 70%-30% 94.29 91.18 F} - sin(tan(sin(F3F5)))
Tonosphere 2-fold 90. 34 88.24 F§F72tan(sin(F22 = Fy))cos(Fy,)
Musk1 10-fold 83.33 86.75 #(13)
WPBC 5-fold 87.50 84.85 exp (Ftan (exp(F sin(F5)) + exp(F,)tan(F,)
Sonar 10-fold 95.24 95. 00 lg(F,Fs) — tan(F
Sonar 70%-30% 82.26 95. 00 cos ‘/Fsz/c‘ﬁ [F;)e, =225
Sonar 2-fold 75. 00 93.33 cos(e = sin( )+ cos(Fyg))) + \/exp(F3s))

[ J
Heart-Statlog 10-fold 92.59 76.92 @ 13+ cos( )+ exp(sin(Fy + F,))
Heart-Statlog 2-fold 82.96 69.23 Xm(Fx)— Fy - F,zexp(F.z/F. )
WDBC 10-fold 100. 00 ® Sn(F, + Fyy + Fyy + cos(Fy,)) = sin(Fy, tan (F,y)
WDBC 5-fold 99. 12 $ Fy + Fog + (=F§ + cos(Fy))/ (Fy, + tan(F,,))°
ex sin® (F ;) Fexp(sin(exp(F,,,)))
TBF 1 = p(Fix) @sm tan(sin(F,) + sin(F,))))) - = 7~ 7 S 2+
(Fry7 + Flp) Fiitan® (Fy)

cos(Fyy7) = sin(F )
(F

(cos(exp(exp(sin(Fq5))) — exp(Fy5)

#(Fy + Fy + sin(cos(cos(sin(Fy)))sin(sin(exp(F,,))) —

! (13)

cos(exp(Fys = Fig)) + exp(F5)) + tan(Fyy)))*

3 (13) £ 78 Musk 1 ZEAEFE 10-fold 32 X IAE )5 20 F , 10
YO ST H A S SR A0 S A R Xt IO P B e A R H X
7 2 590 22 I B S5 R

M 3 0 F i FSLDGEP 7 92% (1 I i I TBCA # it
80%, TE 57% WMk I TBCA 8 1t 90%. 7E 71% 1) ik I
TBDR ## i3 85%. f£ 10-fold % I 1 % F , FSLDGEP £} %
Hepatitis . Ionosphere ) St WDBC 50854 , 4534 T 34~ .54
VLK 4 A RRAE M M 1 43 2 28 R BRI 0 40 ZE M T 5k 3
100% , £+ % & A 60 N 4FAE BY Sonar B3 5 , FSLDGEP (V{4 82
T 3AFRAE A T SR A IS 95. 24% W 4SS R B
I XF S 166 ANERE (1) Musk 1 504542 , FSLDGEP tL A & ik
BT 22 A RRAE AL 3 W R B . TR AR IR SR R
BRI e e T —Fh R AE & 250 =2 i) —F AR B
WM F o H FSLDGEP 1] LM LG FRAE A 2 /> i i R AE
a4 5 BRHT 2 AR DG 9 A A A iR BOG R X, TR AR
A B, AGE AT JL 045 PREC A 15 31, BE B A e AR AIE 5 2%
B2 IS 2, AR (13) M HoAth oy S e B oy & 4%, {H i
F Musk 1 BRI 552 BRHAE , HR B R B2 iR de s,

cos(Fipy + Fiy) + (Fig + Foy + Fy4)

T3 ot A BORRIE 5 R sl L bR BSOR 65 1 31 43 25 R B, AR
Xﬁ/ﬁfﬁlﬂffﬁrﬁﬁﬁ?&/\%fé{fﬁﬁ)’é?&ﬁ%ﬂ’]/JﬁFT,U\ﬁﬁ

BB T — MR G IR0 R AR SCRE TR A AU
?EL%&%E’J%%EAJEXGL? Musk | B8 FEANAFAE — AR .
3 o A 43 S A 3R R A A R T LA R I, A 43 S
e L Yl 4 DR 22 MR 25 R R R A3 AH 2548 10% 2243, 1
WA SCRVE BB A RO R AR A P B e DA S o TR 2 2
B P9 DG 3R, FE B2 150 432 A0 A 23R 199 () B R 92D — 2 A REAIE 35
PEINECE .

SRy B UF A SCAR ) 1) B BRI 3 28 1 A R
KALEEAE ¥ FSLDGEP F1 2 FF & 2R SCHR A 19 532 2E AR 1R 9 2K
P AR FN IR T R By S g 45 R AT LU, B — K e
10K, B BE . X EL B b IR B0 2278 72 AN [R] 38 UE
I T IR s —" TR Z IR AN EAEZ S R 7 R
e ViR~ U

26 L B SR F MY 4 25 4 AT 148 3 I 4B (3-Nearest
Neighbor, 3NN) 4325589k 124K (1-Nearest Neighbor, INN)
Sy 5 AR (5-Nearest Neighbor, SNN) /32654 FF 48
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] A% bR B S FF i L (SVM based on Radial basis kernel
function, Rbf-SVM) . SVM . fifi HL £ #k 5 7% (Random Forests,
RF) M (Decision Tree, DT)ZF 7%,

3 4 24 FSLDGEP 55 2 Ak 0 16 4 1E & 7 53 1 (Feature
Selection based on Forest Optimization Algorithm, FSFOA) ™ |
I T LRI RUAF B H B R AF 3 $E (Feature Selection based on
the Neighborhood Effective Information Ratio, FS-NEIR) B
LT AR e K il BLRRAIE 3 5 (feature evaluation and selection
based on Neighborhood Soft Margin, NSM) &g RETFEaH
& B 1 53 25 Ak ¢ 1iE 2 5 55 7% (Step by step Optimization

Feature algorithm based on Discrete mutual

information, SOFS-D)"' 3T 4B 5 15 8 070 2 AL 4 1iF
P B 1 (Step by step Optimization Feature Selection algorithm
based on Neighborhood mutual information, SOFS-N) ) KTl
B0 Ak B9 JC MK B RR AR 3% 8 58 15 (Unsupervised Feature
Selection algorithm based on Ant Colony Optimization,
UFSACO)" 454 -4 Hepatitis §UdE4E [ AY S5 R

4 HepatitisBi¥E55E PTG R ILE

Tab. 4  Comparison of experimental results on Hepatatis dataset

Selection

LisaTpi= (=873 I3 CAI% DR/%
FSLDGEP — 91.04 77. 89
FSFOA 148 86. 45 55.00
FS-NEIR 148 81.11 68. 42

10-fold FSFOA 3NN 87.09 42.10
NSM 3NN 90. 00 15.78
SOFS-D SVM 84.07 —
SOFS-N SVM 84.07 — 4
FSLDGEP — 86. 30 8

70%-30%  UFSACO 148 78. 87 ﬁ
FSFOA 148 84. 404, .00

%5} FSLDGEP 5 FSFOA it %’Wﬁ/‘f HY 5 32
# 5 1 (New Feature Selection based on
Algorithm, NFSFOA)"' \NSM ,FS-NEIR ,UFSACO & T I
AU 1) 32 5 1] BEHLFFAE £ 3% 77 (novel SVM-based feature
selection method using a Fuzzy Complementary criterion, SVM-
FuzCoc) "™ T B HUHCRAE 23 R AR AR AE ZE 55125 (Feature
Selection  algorithm ~ using  Sampling-And-Classification
optimization algorithm, FSSAC) """ J& k7 FHEL Ak A9 FR1F 1
PEITIE P 2R BE W 46 AL AN B LR (ARSI 2 PSO(4-2) ,4-2
FORIE SRR R HE L5 4 FhOR s MR BE DI R Al L A E
SRS 2 Fh SR W SR AP ) 7 B T LA B A f B SRR 4
R A 18t % 53 (Hybrid Genetic Algorithm for Feature Selection
wrapper based on mutual information, HGAFS) ¥ 45 54 yk #¢
Tonosphere B4R 4E | 1 52 445

% 6 2 FSLDGEP 5 Ik & H. {7 8 17 iF 1 £ 57 3% (Joint
Mutual Information feature selection algorithm, JMI) ] HTFZh
A AR Ak 25 1 4 AE 3k 5 3% (Dynamic Change of Selected
Feature algorithm with the class, DCSF)™ g /IMETUAF B
ol 5 7 AE 2% £ 5 28 (Dynamic Feature Selection method with
Minimize Redundancy Information, MRIDFS) ™! H/Ni4 55
KA KB ¢ AF BE £ B 75 (Minimal-Redundancy-Maximal-
Relevance feature selection, MRMR) ™ | 5z FCH 5 Al d5e Kl
S P A 28 £ 5% (Max-Relevance and max-Independence

rest Optimization

feature selection algorithm, MRI) **' 28 7E Musk1 £ 4E [ 1Y 5K
Uiver g 8
5 lonosphere H#E5E FHILIG ERILE

Tab. 5 Comparison of experimental results on Ionosphere dataset

LioaT = 273 Est CAI%  DRI%
FSLDGEP — 94. 87 84.12
NFSFOA 3-NN 93.83 76. 47
10-fold NSM 3-NN 92.00 88.23
NFSFOA 5-NN 93.23 79.41
FSFOA J48 93.16 68.57
FS-NEIR J48 92.59 82.35
FSLDGEP — 90. 76 85.29
SVM-FuzCoc  1-NN 89. 46 88.23
NFSFOA 1-NN 95.16 61.76
70%-30% UFSACO J48 88. 61 11.17
FSFOA 148 95.12 47.05
PSO(4-2) 5-NN 87.27 90. 41
FSSAC Rbf-SVM/I-NN  92.38 52.94
FSLDGEP — 90.31 89.71
NFSFOA 1-NN 95. 16 58.82
2-fold
FSFOA Rb{-SVM 94.58 57. 14
HGAFS Rbf-SVM 92.76 82.35
&6 Muskl % F 10-fold BIE A B 4 REL B

AR CA/% DRI%

— 75.20 91.99
SVM 72.10 —
® DCSF SVM 72.89 —
MRIDFS SVM 72.01 —
MRMR SVM 70.75 —
MRI SVM 69.71 —

%74 FSLDGEP 5 5 TREAIE 48 X 43 BE 9 U iy 1 48
RAFIE B B4 (feature selection algorithm of Discernibility of
Feature Subset based on Sequential Forward Search, DFS-
SFS) M BE TR AR AR 5 M 09 MRUT T 1] 48 2R R AR 3 Rk
(feature selection algorithm of Correlation of Feature Selector
based on Sequential Forward Search, CFS-SFS) !0 LT Hz /R 38
G 8 B0t X (L 19 TP 17 1] 4 2R A 5G4 AiE % 4 ( Correlation
based Feature Selector based on the absolute of Pearson’ s
correlation coefficient on Sequential Forward Search, CFSPabs-
SFS) " BT AFIE 4 X 43 BE (I 5 1o 45 R AR AE E R 1
(feature selection algorithm of Discernibility of Feature Subset
based on Sequential Backward Search, DFS-SBS) bl I FHRAE
AH G P B 5 T 48 R R AT 3% 4 5B 1 (feature selection
algorithm of Correlation of Feature Selector based on Sequential
Backward Search, CFS-SBS)" 3 F Jz /R b #H 56 2 K46 %
YL I ) 48 2% A OC 7 AE 3 £ (Correlation based Feature
Selector based on the absolute of Pearson’ s correlation
coefficient on Sequential Backward Search, CFSPabs-SBS) 11014
BEAE WPBC i 4 b A SEHR A R

%8 4 FSLDGEP 55 FSFOA FS-NEIR | & F e 1 % KLkt 42
A 4 1) 4R AIF 1 5 533 (Feature Selection algorithm based on
Dependency of Gaussian kernel rough set, FS-GD) "V HEF4R 3k
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KRS B2 81 1 19 5 AIE 3% 8 550 15 (Feature Selection algorithm
based on Dependency of Neighborhood rough set, FS-ND ) J
T 4B P B 2 A9 R AR 1 4% 5 1k (Feature Selection algorithm
based on Neighborhood Recognition Rate, FS-NRR) P |
NFSFOA | K. T 8% 1t 4k (Particle Swarm Optimization, PSO) &
LT SVM-FuzCoc  SUHE Y HE T 0 78 8 2R 50 0 (0 R AR 2 2 55
% (Improved Feature Selection algorithm based on Crow Search
Algorithm, TFSCrSA) BIZEAE Sonar BUHESE L (5L 245 5
#z7 WPBCHIEE EETS-OldWIEAXMNIIERILE

Tab. 7 Comparison of experimental results based on
5-fold verification on WPBC dataset

PRAEAE 10-fold Z&PFRUE T LI ST WPBC Al WDBC i 4 15
S-fold Z5 PFBRUE T, A% SCH 3% 393K 3] d 4 {5 FSLDGEP £
Tonospherre , Sonar Fll Heart-Statlog X =/ iE 4 o , 777538 7
A XUERY I DL T, H oy 2 HER 3 73 3 1% T NFSFOA \PSO 55
P HNIFSCISA $3k . HUAR FSLDGEP AN RER UE /£ 5 — Fh 56 TIE
SEAFR B R R R i , [HJ2 FSLDGEP i 73 2R MR R 5%
A 1 24 i e D o 2 MR R 2 TR 22 AN K, O ELAE 10-fold %
WEZAF T, FSLDGEP 1R HR 70 Kdhi 4 L RER Uit i 1) 7 26
YR
£9 Heart-Statlog ##EE FH LWL RELE

Tab. 9  Comparison of experimental results on Heart-Statlog dataset

X7 eSSt CAI% DRI% PiiE )y Bk Iypene CAI% DRI%
FSLDGEP — 80. 23 82. 67 FSLDGEP — 87.41 63. 85
DFS-SFS SVM 76.29 2.00 FSFOA 3-NN 85.18 35.71
CFS-SFS SVM 77.34 81.33 NSM 3-NN 84. 00 69. 23
CFSPabs-SFS SVM 75.78 79.33 NFSFOA 3-NN 83.33 53.85
DFS-SBS SVM 76.30 5.33 FSFOA J48 85.15 48.07
CFS-SBS SVM 76. 30 72. 67 FS-NEIR J48 79. 86 46. 15
CFSPabs-SBS SVM 75. 380 64. 00 10-fold UFSACO J48 81.48 16. 15

#8 Sonar HIEE EMRRERLE NFSFOA J8 07T oL

Tab. 8 Comparison of experimental results on Sonar dataset UFSACO Rbf-SVM 72.22 33.85

1FS, Rbf-SVM 85.56 50. 00
BE =X Fk e CA/% DR/% @G SVM 86. 00 76. 92
FSLDGEP — 82.17 91. 83 A SVM 84. 88 42. 86
FSFOA 1-NN 74. 60 56. 67 Pa ) ‘A .SVPSO SVM 85.71 57. 14
FS-NEIR DT 7597 9Le6 \J ¥ FSLDGEP — 80.74  65.38
L0-fold FS-GD Rbf-SVM 77.78 90. 00 Q-fﬂld FSFOA SVM 84.07 50. 00
FS-ND Rb{-SVM 77.02 90. 0 NFSFOA SVM 84. 81 76.92
FS-NRR Rbf-SVM 79.58 : x TFSCrSA 3-NN 85. 89 72.58
FSFOA Ja8 82.69 N F10 WDBCHIEE LMERERLR
NFSFOA J48 8% 65. 00 Tab. 10 Comparison of experimental results on WDBC dataset
FSLDGEP — 6145 91.00
PSO — @M 22.04 LAl e RS Pae s CAI% DR/%
70%-30% SVM-FuzCoc 1-NN 73.17 68.33 FSLDGEP — 97.19 83. 00
NFSFOA 1-NN 76. 19 76. 67 SOFS-D SVM 95.78 —
NFSFOA 5-NN 74. 60 68. 33 10-fold SOFS-N SVM 94. 61 —
FSLDGEP — 75.00 91. 67 SOFS-D J48 94. 38 —
2 fold NFSFOA SVM 75.94 78.33 SOFS-N J48 94. 55 —
FSFOA SVM 72. 11 63.33 FSLDGEP — 97.72 84. 67
IFSCrSA Rbf-SVM 69.23 91. 67 DFS-SFS SVM 64. 09 6. 67
{13 9 & FSLDGEP 5 FSFOA . NSM ,NFSFOA . FS-NEIR , 5 fold ((_]‘PP:Z:FBSS SFS :iﬁ 22 83 2(3) (3)(3)
UFSACO  IFSCrSA . filt & Shapley {8 AR TREUL AL 5 25 TR 4 ’ D WM 6468 10.00
HFAIE 1 838 5 (Shapley Value and Particle Swarm Optimization , CFS-SBS SVM 63. 61 62.00
SVPS0)™ Hi11Y Shapely {H 2 A8t 14 5% (novel Shapely Value CFSPaBS-SBS SVM 64. 69 18. 67
Embedded Genetic Algorithm, SVEGA ) "5 7E Heart-Statlog %{ UFSACO SVM 90.72 83.33
HRAE | S B — RRFS SVM 90. 36 83.33
ACORF RF 96. 00 83.33

4n3% 10 & FSLDGEP 5 SOFS-D,SOFS-N, DFA-SFS | CFS-
SFS. CFSPaBS-SFS. DFS-SBS. CFS-SBS. CFSPaBS-SBS.
UFSACO. #H 3¢ ¥ 70 4% 45 fF 1k (Relevance-Redundancy
Feature Selection, RRFS) 51" Fl & O S 05 FIBE LA AR 1Y
FEAE 3% £ 77 1 (feature selection method based on Ant Colony
Optimization and Random Forest, ACORF)"™2457E WDBC (¥
L RE et

M 4~10 Thor ZEMERR AR A L A5 2R T LR Y, 6T
Hepatitis . lonosphere . Musk 1, WPBC , Heart-Statlog F1l WDBC %¢

PN 4~10 v 4 J3 25 Bl R 0 S g 25 R T LA L 6T
Hepatitis . WPBC . Sonar 1 WDBC i 4 75 JLAN R [R] 9631 45 1F
T AR SRR R B i . (B FE lonosphere 304 4 I 3+
10-fold 5 70%-30% % iE & {4 T 4> Bk T NSM 8. & 5
PSO(4-2) 5335 ; £ Heart-Statlog £ 5 4E I £ F 10-fold 55 2-fold
RS T 43 BIMR T NSMAE S NFSFOA B, B YL RE 45
WAL T FIREIAMEA AL L {0 FSLDGEP 75K #4350 4
O T 56 UE 7 R R 4 B AR DR L T 80%, LA
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% 41 %

Hepatitis 1 Heart-Statlog %0 4ii 4 5 T 10-fold %6 Uk 2517 A 4k
AR R 77 89% F165. 38%.,  H I ALY I I A Rk
Ut B AR SCEE 75 7 10-fold B0 UF 2% 4 F AN i H T Hepatitis #1
Heart-Statlog F0H 5 5 AH 52 b, 1) FH A S8 6 3 A B8 4
PEATRRIE B3R 2025, B RE I8 B KR 4R 78 10-fold BRIIE 45 1
T B Ay TR

ZE 4 4~10 Y CA 55 DR 1 S 3 45 Sl DLk B,
FSLDGEP 7E Musk1 , WPBC ,WDBC 3% 3 Mt 45 ¥ Iis 1
s R . R TEA SR AL R R 3530F 4574 , FSLDGEP
ANREEAS CA 5 DR R B IS S (18, (/2 , FSLDGEP 7 K38
A3 1 LT BE S 153 CA 5 DRI 8 — R B AN S . 7E
Tonosphere £ ¥5 4 |-, % F 10-fold 56 UE 25 4 T , FSLDGEP 5
NSMZ A, /DR FE4. 11405 HCA Fig2. 874
0 5 5T 70%-30% 5 2-fold B 3 45 £ F , FSLDGEP 5
NFSFOA BIEHH L, 78 CA L4054 4 5 4. 854 F 43 0 (1
TEDR 175523. 53 530. 89 A 43 o 7F Sonar B4 4E I, B+
10-fold 55 2-fold B&IE 514 K , FSLDGEP 5 NFSFOA i [t , 7E CA
3. 015 0. 944~ F 4055 (HFE DR 1% 26. 83 5 13. 34 F
53 8 B 70%-30% S5 1E 544 T, FSLDGEP 5 PSO Bk AH 1L,
16 CA FAR 2. 19T 40 A5 {H DR |5 68. 96 1T 43 555 M CA
55 DR W45 B n] D s et FSLDGEP AR 4% T HoAth 45 322 5 434
A —E

ZEA R 3~10 (LS ST LI Y, JCi6 2 R 4k B R AE 508
Heart-Statlog, i /& & 4 & ¢ fIF B0 46 Musk 1, FSLDGEP #Bfig fi%
AR s b 2 S804 AT e HE T 8 28 00 =2 ] 1) — 1 b B e S5 56
Z, H &P R ECREAR U Mo - i CA 55 DR, WA T A U %
A R B S B B R R AR 4R A2 b i A S A R
[RS8 B T A SCRE AR BB AR AE S 50 25 b 1) P

4 L

ASCERR %?Eii*%%;iﬁﬁ?ﬁ%ﬁ%@%ﬂuzI‘Eﬂﬁ'—ﬁ
P ARG 2R Y I R, 2 10 T — e 1) J2 U B 3 PR e 1k =X
PR RR 43I0k o I I 1 S SR R AR A T
WAL, A4 SL TN F SR BT BB R Bl JERSE R 1
FEIE AR TR R A R R 5 Y )2 U B A
DA FHT AT B AR AR, R 2 R AR, (A5 Rl
AR Z RS B S 8T TR SRR R
FUAH 038 B BE VRN 845, £76 75 B 1 4 SRR S A4 B2 4
VR, AR T R T AL AR 11 Ry R , (A5 05 k RE S T A iU
BT AR 5 2 B BREOC R R IE R R AL T — A
R . AR 7B L UEAT 5 LS5, 5 SVM NN &84y
ZEARAH LY, FSLDGEP £ i % 7 A1UH B R AIF J2 HL2 501 22 [ pRi 4
KR AR BB SR T ORI AR RRE
B, Al CRAIE B 23 2 R R S PR R A [R5 BT 31—
ANy a7 B BRI B R T — 25 RS A
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