Z T 2L MG EVE B P 23 )

HE

AR PR P BRI AT T Gt T, AN [E] A e B N T S 2 42
BEAL, AL AN AR SO TR A S B e A 1~4 B BT RdE
17T TR, BT TE ER A K B SRR AN, FRAIAME, BERD
R A R A B, TR R AR T R RN, G R B R AR RS YL E
P B E ot A [FLRE B R SRR - SR AL AT SR AR

[ RE—, @I 1 B A AR R A TR R AT, BT HFE 3
HEUE (Bea. 136, 2015) BT REME, HHHER. AEFHEZE, Sk
WENTHENRIE, FEHENRIEMN 3348 4 5 T 1331 48, 72 AT L,
I Ee T AR D AR LR M R R R L R R IR A TR R A, TR R IR
SR AT Sk (1somap), GEARMEEIFE 3 4k, RIFHES TR, T
K-means BiAHHTHR R, @HHEmAZMIE, ZUEAN3IEEAIRY. 2K
3HMIES, R 422 T, #iE A 32K, BTG 96,137,189 HHATHE.

A=, KA T 5HE %S ENAEE TG E T R, R, R %
B, SRS T 2REAL A SCR M ENUT R AR, & O A HdE A4
EHIRE, BT R EEZ, FERRIZE K IEMZELT 98%, MRE FHE
IR E 93.9%. /o ARSI 2100 T 45 3

No 3|14 (38|48 (58|71 |79 8 | 8 | 110 | 134 | 152 | 227 | 331 618

opP 6|1 4|7 |10 6|6 2 3 4 9 2 5 8 3

RIE=, thin @£ T LAk 5997 4EHE, ACRA THHERI, dkk
PR 4S5 5 ] R SRADAR 0 VR A T RE T 3 AR TR e 2 M B 4L 4R X
FILLEE, 7 — 2B NAEP 2L 5 X 5 ELE B R, I SR RIEL AR A R e 2
O R B4R ) e e B R B T ORI, TEIE LA LA R R e LR R
SEEMFE, R ERFER RGN AR AR

No 4 15 22 30 34 45 74 114 170 209

opP 17 11 1 2 16 3 4 10 9 14

RV, JEEARRDRIL, A FZM RN X 0 EERCR, o] LEHE A KM S
BC SREGH X0 JT . THBTIT BC REGH, IS frfil1R AL, LLE 5 Bk Itk 4 4 75 i
HEST SRR TR SR R EAL, SE T BRI 2R, MeRIIGREIT R
MAASEEIL ] T 1009000 HEARZE . TXIR WA I 2R o 25464 B D6 TE X A2 B
BH. mE, KM= E e FR T ERG M . SRNT-

No 94 109 140 278 308 330 347
Class A A A C C C B
OpP 5 3 2 1 3 4 11

K@ : lsomap AFZEVEIR4E; K-means F2E; 7 EAL; STFFAENL LLE FIL




B fili%ﬁiﬂj‘.

1.1 BEER

R BEL AR, PAM IR LHX TP EGTHIER. BERSERA
IR, IZ L Ah . P AL 51 1 B FR A Sk 30 P 245 o F R 25 157 i £ 48
HERITEZ

2 B A S BT LT A BT R ELBE B, 7R TP 2 0 i %
B, BREABRRROEN T, TS A A1 5 20 A1 e WAl W S AT
FEAE 522 RSB A, 1 2 M i A
1.2 BHEH

1. B Zh LR R B U B

2. S HITER I B R IR AT F IR
1. 3 EfRRAERE

1. SR LA 2R LE AL MR RR B T 0BG BERRAE LLB A F 2 R
I R, JF LA 2 42

2. G TR [EL P I IR 2 7 o £ AN A I B PR R RO, A AR
F = MR T R B AE S 2R, P A 2 P e i S B 5

3. Gk AT AT AR AL S o 2T 4 B R R B R P A R
I 4 WA 21 7 LR S T 5

4. FRZGMEERLAMGERH T OBOLERF, RIS HIEIERE, 4
1 15t % 25 B 250 5 7

= [EEESTHT

2.1 ) — 4

FiEfh 1 45 H A EIE I A 3348 A FIRIIE AL, Ho A B A il R L
EA AR Z AR 2 R R AR IR T, R 5T AT B FI AR 20 L= R RGR B0
TR B AR R AR R X 8] . TN KB AR AR 2R A 20 A 2 HEAT 25 30, A4 0%



AR AR BRI — 2R R BCAD R S, BIEER AT . TR 2R A B R
A AR, ATLAEIESR AT B S e 4 b B, 2R MR m AR R R PR 4
SV IS A P R MR 5 T PO 4 B R SR ] LUK =17 SR A 25 45 i 2K

2.2 B EZ5r4R

Fiffh 2 R 2 B2 A st S8 AR B, R B RRARER ™ Ul 15 N EGR A
Ao T RFERFEAN LB CRF RS, BT RS, AT ARSMEE
gy A E 2 A RN, RBUHREX B E I E L, FfF AR R R . 255
A AL TR 2 J5 AT LA P BE AL AR Bl S ) B AT AR A o O
DANGENNRE . HBSHE T SRR AT R .

2.3 B@=5#h

Wik 3 RAERAE, BREPIIMUERIITL SRR, 0 RAG I 4 SR
FEG, MARMAE RE XK. B T4 R A X BB, 115
— T A A X L BT LA AT LA e B AR FR
WRR AR, T S — DU R B & T2 5 [F A o S 5 45 AT 0 A A 3
i LAR R % B e RR B

2. 4 [ P53 Hr

W 4 P, B T AP GG A, TR = R T R Hh Y
R0 T 25 G b SR S B, I A A B I RUR R R, AT LATERTER
HRRAER, T4 R P HORIR SR ST Ay SRR, R R 4 B SR AR

= EER%

L 2t 25008 % ;
2. BH &M R EEE R SE . A5
3. BRPEMALIGER I R Z 2 HABE R TR



M. =R

5 X ik EX

Vi Jeig Ai Wt

Ti[m, n] HREAE X (3] B AR I

A FrAE(EFE S(@) BRI BB R
Z HEE A & X, HiT28 i 8] B BK ESHE 55

I RBE 5K

5.1 BE—EEIE 5K F
5.1.1 H4E b 2L

AFRE—, Bt — P REdE TR, £ Python 2N
AT A4 5

1. REGESEE

2. REGEREE

3. EOFEREELHE

i, fER 1 RREIECRE, BF 3 HERE, HARENESE,
UG TRt S C s

=1 M 1 BRI SRR

count mean std min 25% 50% 75% max
652 422.0000 0.1644 0.1077 0.0235 0.0515 0.1492 0.2676 0.3775
653 422.0000 0.1634 0.1068 0.0235 0.0515 0.1489 0.2659 0.3746
654 422.0000 0.1634 0.1068 0.0235 0.0515 0.1489 0.2659 0.3746
655 422.0000 0.1626 0.1060 0.0235 0.0515 0.1486 0.2629 0.3730
656 422.0000 0.1626 0.1060 0.0235 0.0515 0.1486 0.2629 0.3730
3995 422.0000 0.0083 0.0082 -0.0018 0.0027 0.0060 0.0110 0.0408
3996 422.0000 0.0083 0.0082 -0.0018 0.0027 0.0060 0.0110 0.0408
3997 422.0000 0.0083 0.0082 -0.0018 0.0026 0.0060 0.0109 0.0408
3998 422.0000 0.0083 0.0082 -0.0018 0.0026 0.0060 0.0109 0.0408
3999 422.0000 0.0083 0.0082 -0.0018 0.0026 0.0060 0.0109 0.0408




FifE—JL 425 Z2MPRIEIER, FHRCFEA 3348 DARINOLIE BB IR
W AR 3348 ARG BT T KRB RR M S SRR L

BEAT IR PESErt 2, S R AGHAER 425 £ 20He R A EER 2 HIE R — 418
F b, EHERNT:

RER
B 1 BitE 1 R EeEE

MIS G EE R b Al BUE A =I5 e RO8dE. FIH 3 6 J5u), ATt
HERHFEEESHERS 64, 136, 201 MZiM k. MIEREKEGwE 2.

BER

B 2 Bt 1 MERRG HIE R E

WikR 3 AR &R, WTUVEEMEDE R, 422 ZAHCRIPLAEE



Hom R A BA BRI R, HE R R I H % 3 7 9[1700, 2800]7
AB, ARZH RO EZ R, AR RN & R R . BRI EEIX
I (3650, 3999]%F . LIk kXA 4652, 17001474, ARAIZHY;
FEEZFREN, RUFDEE X RLEA (2800, 3000]%8. 1R X A% T
PEMZAEF, TREZEREKR, HAHLEE R T A RZ M.

5.1.2 [AIE— AR ST

BATE L A e B X H [ ] RGA e BV, m <7 < m) L BT 2
IS O 4 oA R AME CEIRZ) K TR SR G 1Ak
. MFRZXACRMEXA. i2RT [mna], B

‘4‘imax _14imin >Amean m=<i<n

5.1.3 A B — R AR
8 H] Python %78, FZMMIHT 1 rh IR B AL XI8] Ta[652, 1472], T2[1506,
1674], Ts[2846, 2855], T,[2906, 2936], Ts[3151, 3450]. [X|al:KEFA 1331
Flo BIMNJEAERR 1) 3348 HEFRMCE] 1331 4, [44E 5 HI%E KA 422x1331.
ot B4 S5 RO BAR A Python e R BEATARIE (AR E, AbIR f5 G 45 St N

0.4 = _ - —
, 2 N
A sl
0.3 o 1.‘ ¢ A i
\ A AV

0.0 ==

BER

E 3 REWHT R E R ER



22 AT HAR R AE 2R UG 2206 K4 M. 3348 AEFE(NE] 1331 4, (B MA L
PAUBITHR A SRS E, FRESERMEE . £k E=ul, WIS
EREFEL AT ER R ER, TRIEE VI ERENEFERER N EZE
(lsomap) HH4TFE4E.

LR B (lsomap) & —ThAREMERIFE4E T, HIFEETEZ4RE
W E iz (MDS) , A MDS By—AEFh, 15 {R B A Y 72 10 E I st 2 6 B 2R
LR GE=T A

(1) 1somap B E:{F HRE:

Stepl: WESA SR AE k. AR H I BSR4 [

Step2: L [ A B8 PR AR A0 R TR 46 A IA) v RO BE B R

Step3: T HHAERES .

Stepd: Xf WARFEI: B AT HFILE 70 F . SR ISHF AL (E AR PR A AR 7] B 7R 1

StepS: HUKFAL(EHE AR N AU AT Z T Je B AU IE I & Z =1,.4,7 .

FUH] Python HFESEERZ ISR /G , AR AR FRMCE] 3 48, ALP S5 AR R
A 422 x3.

T B, EERERFREEIRA] A FR 256 R, SEIR 220
L. A REBE RN LA XS BA FZRR IR oy —3, SHEN. £
SCRHA T 22 BRE K-means BESREIEAT [ 4E 5 B AU AT B

(2) K-means REHEFARMENH

Stepl: 15732 F= B L5 12 0-12T K.

Step2; RENLMIETE K EUHEXN RAE DRI R EF L.

Step3: THH B EAHIEN RFE KPR E P LIRS, R
ZARHEEE B &I AL BT AR R 2R

Stepd: R IT HEMFE M BT O,

Step5: fEFEER=AN, FrhL2miis A% , mRRAEGEEIEN
TN 5 IR

FERAT K-means BHEATCHE — B R E —1 K ER AR BN LN E. Ft



ER—NEEN K EEFEE, ACRBNITERMEE N G SN S E T K E,
THEHE B E R

RERYE ST RENEREM S &2, A TIMEREN SR, REELER
RN A G, 1=1,2,3.N, ZEAEE IR R EON ().

ali) =avg(= i FIFTA B MERZE T E & AHIEE)
b(i) = min (& | BE—TEETHENRE SR FHEE)
S e 50,07

A DAAIESS R BUEAL T-1~1 Z 0], SR REUER, FornRIURiEr.

f# A python ZRETTH 5 B0 B = 4uin ME:

i=1,2,3..N

H 5
BARERANE
[ 4 K-means B340 780

L5 RMEE S, GEH k=3 B, BB RME . TEMETHR T, A
F python Zmf2xt &k 28 /5 3R 1T K-means 25, B INE—FHAIBR 3 %5
WHARIE N 422 AL RIER M =K, FHEREERIKaH A A 2K B 2K,
CE, RAERRLGRM P RIR:

*2 M AT HRER

Z5 AZE B2k €

= 189 137 96

FETREESTEENH A =M EELREERT DT, HPaeha
2k, BB, FEANCE,



5,3
1

a1
& \@W ,"5'9’ %@W
HER
Bl 5 Bt 1 5 EEHITHLEE

S T — e
5.2 [ E8IE T 5kiE
5.2.1 FEFMLE

] B — Al 5] A= Ak A
51 T Sy = ¥ U St 15 - B 2 DA o
£ o
1. REFAERKE.
2. REEAAEREAE.
=
3. REATERKEEEAE.
#+=3 WIH 2 BERAREG ISR

count mean std min 1% 25% 50% 75% 99% max
opP 673.0000 5.6033 3.2351 0.0000 0.0000 3.0000 6.0000 8.0000 | 11.0000 | 11.0000
551 | 673.0000 0.3517 0.0820 0.1842 0.2026 0.2911 0.3427 0.4070 0.5591 0.6113
552 | 673.0000 0.3517 0.0820 0.1842 0.2026 0.2911 0.3427 0:4070 0.5591 0.6113
553 | 673.0000 | 0.3517 | 0.0818 | 0.1840 | 0.2033 | 0.2903 | 0.3428 | 0.4069 0.5591 0.6093
554 | 673.0000 | 0.3517 | 0.0818 | 0.1840 | 0.2033 | 0.2903 | 0.3428 | 0.4069 0.5591 0.6093
3994 | 673.0000 0.0645 0.0313 | -0.0066 0.0007 0.0440 0.0620 0.0859 0.1312 0.1552
3995 | 673.0000 0.0645 0.0313 | -0.0066 0.0007 0.0440 0.0620 0.0859 0.1312 0.1552
3996 | 673.0000 0.0644 0.0313 | -0.0067 0.0006 0.0438 0.0619 0.0858 0.1310 0.1551
3997 | 673.0000 0.0644 0.0313 | -0.0067 0.0006 0.0438 0.0619 0.0858 0.1310 0.1551
3998 | 673.0000 0.0643 0.0313 | -0.0068 0.0005 0.0437 0.0618 0.0857 0.1309 0.1551




Bt 2 3o 672 L4503, AL A il 4L 551 % 3998 L 3448 M4
TEIR, 47 e K 1 T B A 5 S0 o L R R A 2 o R LR S

Foon e OP Flik 2 T e F M 15 AU ITAMb IR BRI, SR 2 1
RiF. NEFRES, A0 Rn il S it A g, Gt R
# 3.

5.2.2 o] f AR R T
RIEPHE — P OARIAF= HU R 2580 o, TTDAS 3208 b 11 b, H
TR LR &S FRATR:

7= 4 i st

FEHL 1 2 3 4 5 6 7 8 9 10 11

TH 67 59 67 88 28 87 50 59 Sl 66 55

KRt 2 B9 673 K29 M EGICRAEA Python JerEsa il AR, M T4,
SRBIPA AR 2R0 15 KL RBIRTEE N 0, L RIT

1.50 T

1.25 T

1.00 1

53075— 1
B
0.50 -

0.25

0.00 T

N X 2 04
3 & o )

KE

B 6 Bi#F 2 RinHEEE

MEHR LB H, KRB 11 A= H i[5 — R 2pt 5 s 2000 AaE
ABNAK, HERRE R A G 5 5 X 5 (551, 1000144, ANFF=H
MG E R, HEERHANEERS . BNk EEIXEiEs
[1650, 2800]. [3500, 3998]%%. IMifE il i4k X 8] h[1000, 1700154 4, AR~
Hh B2 TG FE 22 SRR, R 6 AL X B] ik A 2800, 3000]. [3200, 3500]

10




o SRR RIX IR T AR U RAP 2, Bob RO, HAFLES
T2 HeA R P iR R A 24 4

AT BORBER P FIRAL, 4308 PHAE 14T —Fr-Prask s, Abss G
Tes

0.08 -
0.06

0.04 -

w002 7
R
0.00

=0.02

-0.04

=0.06

SRR

B 7 M 2 — i TR R SR E

FATE XL, B— AR XA [mn] EEA KA H Y, 0n <1 <m) LEFTEZ
MAds IO 4, o B S AME CRIRZE D KT8 B RO BT 44k
%, MFRZXAARHERA. dAT [mn], B

A A >A_ m<i<n
B Python ZRFRFTIF S AOEE R, WonTEM R = it X A1 (551, 3998]
b, A =AMFLXE 98, 140975, 1182]. T,[1293, 1732]. Ts[2824. 3577].
SAREREKE A 1402, BIEA 1402 DA R HESE L (KESXHE
I HEAESL
FEFRBIFHEX A2 f5, POGIRREUES x Abs, DIBOREEER y AebF. 3R
TR 253 2500 15 202103 5 T 0251 658 S 2P I SRTERHIE X (8] it 55 dhi 2%

B RS, Xy, 1<i<15, 1< /<658 .

ln
Xijzgz\/(xh—x,g.)2+(yh—y,g)2 1<i<15 1<;<658 n=1402
k=1

11



5.2.3 [ g “ AR E
&[] Python S FETHHEAF I, A0 280 15 SF&FLT S 270250 658 il

ZIAREE BRI T .
%5 FARERSDHRERAGIERIES

No oP 3.000 | 14.000 | 38.000 | 48.000 | .. | 152.000 | 227.000 | 331.000 | 618.000
1.000 11 0.072 | 0.176 0.067 0.071 | .. 0.086 0.121 0.099 0.080
2.000 1 0.057 | 0.151 0.093 0.062 | .. 0.082 0.122 0.092 0.058
4.000 6 0.096 | 0.203 0.115 0.090 | .. 0.095 0.090 0.133 0.106
5.000 7 0.096 | 0.140 0.156 0.101 | .. 0.128 0.161 0.091 0.097
6.000 8 0.089 | 0.115 0.192 0.132 | .. 0.141 0.154 0.141 0.107

669.000 9 0.129 | 0216 0.059 0.106 | .. 0.117 0172 0.128 0.125
670.000 6 0.087 | 0.183 0.079 0.072 | .. 0.067 0.124 0.091 0.097
671.000 4 0.130 | 0.222 0.036 0.107 | .. 0.107 0.147 0.116 0.128
672.000 5 0116 | 0.222 0.079 0.104 0.091 0.089 0.122 0.126
673.000 1 0.078 | 0.145 0.105 0:098 1| = 0.104 0.144 0.102 0.085

¥ 15 AR EAMILTE OO BM AP0 M, 3P E Z E IRk e B
BN, TATRAOA R 38 Ui ok i 2R E R E X IA) BB & ke, Bl #H 1k
R BER H R

AR LB R 5 R 92K0(3, 14, 38, 48, 58, 71, 79, 8, 89,
110, 134, 152, 227, 331, 618]'5 Z5 6 I & K & 5 1050 18 20 i 8 v[280, 518,
599, 124, 327, 4, 193, 505, 588, 531, 497, 75, 251, 537, 154].

xR g 3 N0, 6), (14, 1), (38, 4), (48, 6), (58, 7). (71, 6}
(79, 2), (86, 6), (89, 1), (110, 4), (134, 9), (152, 2), (227, 5), (331,
8), (618, 6)].

RIS A LT UNNEE R 15 MRS RAMIERIFTR, ATIERS
LR, BRFACEFRENL, X 15 DA S 28l o T SRR .

iZVR, FBATERE T LLE F£4E 75 A (Locally Linear Embedding) Rl 28115 48, £
WREEZ, BOVGEEREERE AT 35 4. PR T BRI,
WL T EE.

X F RN B R B E R A o 25 1) L, T LA R AR ARG B A R
R A R 225 0 J, 76 S 4 RHE = (B 2 ST R S RE ] Bl

BNV BAEERT ={(xq. 0 (%, )%y yy)} K x e R", y, e{+1-1},

12



i=12,..N,
A A R B B
1. EHUE MEZ R A K (n 2) MRS 230 C > 0, #8d sk g b Z Vo & n)

&

. 1 i i i
mlngzzaz%yz%]{(%xj)‘Z“z
o i=1 j=1 i=1

st. > ay=0 0<a<Ci=12.N
=1

REIRMME = (0. 05, a;)

2HE, BB -4 SR HREE N O<ag<C, H+H

b* =yj —Zaz*yjK(xl,xJ)
i=l

SRR, f)=sign(Y ey K(x,x)+b)

HHEE A Python K sklearn =7 ] 2R 47 SVC AR THE., 4 CA1EUE 73 0l 25
ERIMRALE, WL REIFS, RAHNTREMIENgREE EILT] 98%f IEHZ, M
FENNREE EIEE) 93.9% T IEAAF . /5 AR AEHES B AW FRITR:

No |3 |14 /38|48 58|71|79|86|89| 110 | 134 | 152 | 227 | 331 | 618
OP|6|1 4,7 |10 6| 6| 2|3 4 9 2 5 8 3

5.3 P =1RBEN SRR

AT HART B 3 AR AR ERCR A TR A R AR R A R RIS B AR MR A 4,
PR SR . B4, BT 3 A Ab AL A E N ER, B3R AE T Hi(OP)
SIETEEAE, SmER I, RAHAAROTHE—F, BS5RE=MRLET
(10 A e T — 8. RAREER SR R T, HAEURI AR T Pt

B = e 20 MR 20 A SRS BOh 4000 24 REAREE, MM R TRFE 4
ERAE, > F1E 4000, 4001, 4002, 4003, FIEMAAATLLANFIELLAME N
HEE, SHRERFEHAIERNT

13
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T U W VRS RS R P SRR B A A 4
FFEF L TFFLL LIS E L E
HER
E 8 B 3 RLISMALINEH HIE
Bl AL AR TP AR R T
0.4
bl
R
0.2
0.0 -
|
I 1
ngb \Q(,;\r (O(o‘\, q,éony qg;\f rbh(o'\/ ng)q;\r
BEX
El 9 Hith 3 LI RIREIE
ST ARG T SR T
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it

!

1
> > > > > > H o H ) H £
F &SI LSS

SHER
E 10 Fit 3 LN RIAEIE

5.3.1 [ RE=AR R gL

WM Lk =AM HHEEIRR, 7TIE S 1] 8 R BRI R 5L, B TT SR
B ) B — 2 ALl AR AL AT SR A
5.3.2 [l = AADR AR

B, BAIERMEHEN IR L2, 4TRSS, FHAMRERTHE
R TNE R BRI &

RGN R A LLE SRR VR PR, SR PRI, 55 R SR = AL
AT SR

AT REEINMERIS SR, A= dRR GEER. Past. g
A6 HBEAT A BRI KRGS FA0 R

No 4 15 22 30 34 45 74 114 170 209
EEFR | 16 11 1 9 16 3 4 10 9 10
et ah | 4 10 1 2 16 3 4 11 9 11
AR ) 11 1| 2 16 3 4 10 9 14

A ST P AL R IS s A AN F AR 4 B A2 AR, ARl
SRARIE 7 A B R A A 0 Ao B2 LURRIE X 1A) 22 3 K 1 vp £ S il
P 4R R, FEIEA MR AER R AR L s RN AR IE, &G
B L&, IR = Er gy M S I 2A DR A R A R AR

15




No 4 15 22 30 34 45 74 114 170 209

OoP 17 1l 1 2 16 3 4 10 9 14

5.4 BRI BYER 3T 5K

ot T LY, AT LS R R [ B BN T R 2R R R e . FRE
FRE AT A i B A BR b T ZE RIS A R A 25 R 2L B A PR b T 285
A[ENE 7 B 22 R, BT RIS 28T 70 35, M AR N3 id sk Rl Bl O N
HA 2] LT

FEHHE AL b, B 4 Holis T RUF 2. BR Class. OP ZIA o R 404k
Hrb Class 7Bk 143 £30E, AVE 143 ZAMCRARHER D OP FlEhk
50 Z4HE, RIAE 50 &ZyMidRAGenie = ih: —&Mac It 7 T, BN
T E R AP HAY[94, 109, 140, 278, 308, 330, 34715 i+

K TN R ¥ 256 Zid il E R R

B 11 Bt 4 RAFRSIE S HREE

Hepgr o AR, gt B 2R, HEACE, ML BRI ERRE A
FEIREM B, C BHEIRHEATR

XEGATLLAE A 53 AEIE A A KB, KA A REIELR, R BC

TRBENERHER ARME B A RIEIE, 4 B C SRR BR L

16




RS, WA

AR

[l 12 Bt 4 &1 BC HKHmn aE

B. CEREUENS GRS, METE LHRAERX 2 ok, AT A S B4R
B, C I —RAMLENTERE, LHIKIGRNT:

B 13 Mift 4 i BC EHIBRER S EHREE

BEHRI, By CIAARTREAEE WXL FE HoR e P FRATIE R R A ]
AR, SeRIEHLIRE, BREdRREE, R, RE R
FR EALET R A DH CREEE 2 A NZREMIIAE, Rlgrdem ATl
&, JFRIINA SR ABEATIN GG, KA B8 I ZREe A R A IEW 2R 244 100%.
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X AN FI AT S h 244 2R G R XN B &, HEARME R X 7y . REUAIFEH
T REFINTE:

i HBMIrES HE

16, 31, 40, 46, 53, 60, 66, 67, 79, 94, 100, 109, 116, 131, 138, 139,
140, 152, 156, 173, 184, 185, 197, 199, 203, 219, 220, 223, 228, 23
2, 233, 246, 263, 267, 272, 276, 279, 286, 309, 310, 311, 313, 329

335, 346, 359, 368, 375, 384, 387, 388, 390, 392

3, 6, 11, 18, 21, 32, 34, 35, 51, 55, 58, 59, 70, 71, 73, 76, 82, 89
91, 106, 107, 128, 129, 143, 144, 146, 157, 138, 167, 168, 180, 181,
B | 182, 201, 202, 210, 216, 217, 221, 247, 248, 251, 258, 259, 265, 27 | 62
7, 280, 281, 290, 281, 341, 342, 344, 347, 353, 363, 370, 372, 373
377, 396, 399

o 5, 20, 22, 30, 33, 36, 48, 50, 101, 110, 125, 136, 137, 154, 175, 17 28
7, 186, 212, 214, 266, 278, 303, 304, 308, 330, 350, 364, 376

PRER 143 FRABEIBHT AL B, C=28, HPaKs3 £i0%. B
K62 £i0F, CH28%idFR. TRALAKANM 4 FEEHEN 7 ZicRHD

.

FERCAP R L5 AT AR, SRS 4 PR AT HI R St
HRMWT:
PR 1 2 3 4 5 6 7 8 9
e 30 38 88 65 25 10 9 9 10
P 10 11 12 13 14 15 16 F A
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M =iz, $t 17 F0, WARAEDAL#E . RIURIRATR IS in 8 — A F i 77
EHAT S, SEREUHE IR B, PGSR A4S R TR EVCRE, TR
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0,000 =

-0.010 —
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e
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15 Fift 4 A B EiE S EHEE

SEREER TG, SR =20, IRROELLA SR AR X A,
I FT AR LRV [ Ak = AT [ AR AL B, A R 0 SR AR 31 2 0 R AR U AR A R X
BEAGHAT R, RATRERWT:

Feth AL I E
1 52, 68, 83, 93, 115, 176, 218, 260, 278, 292 10
2 4, 10, 42, 140, 149, 297, 356, 379 8
3 14, 109, 166, 253, 308 5
4 2, 27, 113, 126, 155, 188, 207, 209, 330, 336, 349, 3 14

65, 389, 394
5 | 39, 94, 192, 324 4
7 |9 1
8 | &1 1
11 | 347 1
12 | 340 1
13 | 65 1

14 | 80, 104, 385 3
16 | 12 1
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bR BRI S B g I R R IR R 7 DA 4R
FARSRAN AR, () AR YRR AR S AN T

No 94 109 140 278 308 330 347
Class A A A C C C B
OP 5 3 2 1 3 4 11

7~ WY S

AR XA H 23 A48 A R 20 L A R ) [F — 20 R R AL A 5
ZLAM I TR EE B T B BERUE, Siit ot T AR R ZLA Mt R A Y
FRCPEANZ R bE, SRR LR BB AT 7028, B R R T A F>
Hit 5] —Fh 244 B 55 01 AEASAE KBRS (X, FEBOEE A Na e IR b 206 2K 31T 1R
7. fERIE R

6.1 EABRMLR

(1) AR,

EER T RAOEEA EAFEMAM I EREANHENERE, JFERGOE N
BE FE XA, B AR PR SRR B A o MR AT IR A 3 4, AT
JE SRR T
(2) 4y

YRR T 1) RR— BUACHE P 2, SRR X [R], 3R T AT LME F S g i 0 HUE
B A A e AT R AR, AR, RS, HEAYRME.

6.1 IREFIHR S

X EE 2 R AR SR BURFE X (8] R f2 8 VAR LR, B iR =R
AR EREARRA R, T ARG X 0 s A T R AL FLRiz s
B (0 AT 2 A0 AR RO B F] BLE— AR A R B R AU R Y
I 2 SRR AR
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B 5%

FRFIH .

1. BILATHES, HJTE Jupyter Notebook PRE. 45 TG EMHH word 3CHY.

2. ATFTEEURIT A xisx SCR,  H python L ANIEIE, AINIRFE FIaATEE, BEE, &
NI BAFE R csv I, BEEFPIEA

—. [ — Python JEALFY
import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

plt.rcParams['font.sans-serif'] = ['SimHei']
plt.rcParams['axes.unicode_minus'] = False

data0 = pd.read_csv(r'./BH8:/0fH44: 1.csv', index_col = 0)
data0.shape

data0.head()
data0.describe()
data0.infof)
data0.isnull{).any().any()

def my_plot(x):
plt.plot(x.index, x.values, linewidth = 0.5)

def PlotSpectrum(data, str0):
fontsize =5
plt.figure(strQ, figsize = (5, 3), dpi = 300)
plt.xticks{range(0, 4001, 500), rotation = 45, fontsize = 5)
plt.yticks{fontsize = fontsize)
plt.xlabel('J% B, fontsize = 6)
plt.ylabel'T LA, fontsize = 6)
plt.grid(True)
data.agg{lambda x: my_plot(x), axis = 1)
plt.show()

PlotSpectrum(data0, ‘B —GISHE th 2L )

def box(x}:
small = x.mean() - 3 * x.std()
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large = x.mean() + 3 * x.std()
return (x <small) | {x > large)

yczhi = data0.agg(lambda x: box(x))
yezhi_index = dataO[(yczhi.sum({axis = 1) > 100)].index
yezhi_index

data0.drop{yczhi_index, axis = 0, inplace = True)

dataO.shape

PlotSpectrum(data0, 'FiH — % iS4 d 26 B

data_corr = data0.corr()
data_corr

data_std = data0.std()
print(data_std.min(), data_std.max(})
(data_std<0.05).sum()

max_min = data0.agg({lambda x: x.max() - x.min{})
print{max_min.describe())

datal = data0.loc[:,max_min > max_min.mean() + 0 * max_min.std({}]
datal.shape

from sklearn.preprocessing import StandardScaler
scaler = StandardScaler().fit(datal)

data2 = scaler.transform(datal)

data2 = pd.DataFrame(datal, index = datal.index)

PlotSpectrum(datal, ‘B —GiSAnvE (0 2 T8 J5 B4R th 26 ')

from sklearn.manifold import Isomap

isomap = Isomap({n_components = 3).fit{datal)
data2 = isomap.transform(datal)
print(data2.shape)

plt.figure()

plt.scatter{data2[:,0], data2[;,1])

plt.show()

from sklearn.cluster import KMeans
from sklearn.metrics import silhouette_score
scores =[]
for n_clusters in range(2, 8):
cluster = KMeans(n_clusters = n_clusters, random_state = 0).fit(data1)
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score = silhouette_score(datal, cluster.labels_)
scores.append{score)

print(scores)

plt.figure( FEHE IR 5 230

plt.plot{range(2, 8), scores, '-0')

plt.show()

cluster = KMeans({n_clusters = 3).fit{data1l)

pd.Series(cluster.labels_).value_counts().sort_index()

plt.figure()
plt.scatter{data2[:,0], data2[:;, 1], ¢ = cluster.labels_)
plt.show()

colors ={'A"'r",'B": 'g", 'C": 'k, 'D' : '¥'}
colors = ['r'", 'g", 'b']
plt.figure( B — 23 25 B, figsize = (5, 3), dpi = 300)
plt.xticks(range(0, 10000, 1000), rotation = 45, fontsize = 5)
plt.yticks(fontsize = 5)
plt.xlabel('JE B, fontsize = 5)
plt.ylabel{' 6 FE, fontsize = 5)
foriin range(data0.shape[0]):
plt.plot(data0.columns, data0.ilocli,:], ¢ = colors[cluster.labels_[i]], linewidth = 0.5)
plt.grid(True)
plt.show()

:.\ ﬂ@: Python ﬁﬁﬂ
import numpy as np
import pandas as pd

import matplotlib.pyplot as plt

plt.rcParams[‘font.sans-serif'] = ['SimHei'] 4 FRTEE SR LIFE
plt.rcParams['axes.unicode_minus'] = False # FAREEERAS

data0 = pd.read_csvir'/FH:/BiH44: 2.csv!, index_col = 0)
data0.shape

data0.head()
data0.describe([0.01, 0.25, 0.75, 0.99]).T
data0.infof)

dataO.iloc[;,1:].isnull{}.any().any(}
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dataO.iloc[;,0].isnull{).sum()
data0.iloc[:,0].value_counts().sort_index()

data_X = data0.iloc[:,1:]

print{data_X.shape)

data_X = pd.DataFrame(data_X.iloc[:,1:].values - data_X.iloc[:,:-1].values, index = data0.index)
print{data_X.shape)

print{data_X)

data_y = data0.iloc[:,0]

print{data_X.shape, data_y.shape)

print(PEL S {data_y.isnull{).sum{)}-1~')
data_y.fillnal0, inplace =True)  # EiTH 0 EEskd
print(ME R E T4 {(data_y == 0).sum()}1™)

# PR ARR

data_y = data_y.astype('int'}

# REREENRIS

gsz_index = data_y[data_y == 0].index

gsz_index

def my_plot(x):
plt.plot(x.index, x.values, linewidth = 0.5)

def PlotSpectrum(data, str0):
fontsize =5
plt.figure(stro, figsize = (5, 3), dpi = 300)
plt.xticks{range(0, 4001, 500}, rotation = 45, fontsize = 5)
plt.yticks{fontsize = fontsize}
plt.xlabel('JE B, fontsize = 6)
plt.ylabel('W LT, fontsize = 6)
plt.grid(True)
data.agg{lambda x: my_plot(x), axis = 1)
plt.show()

PlotSpectrum(data0.iloc[:,1:], "B — 335 £k )

PlotSpectrum(data_X, 't ——Fi P G FdE B2k 1Y)

max_min = data_X.agg(lambda x: x.max(} - x.min(})
print{max_min.describe())

datal = data_X.loc[:,max_min > max_min.mean() + 0 * max_min.std(}]
# datal = data_X

print(data_X.shape, datal.shape)
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data_X_know = datal.drop({gsz_index)

data_X_unknow = datal.loc[gsz_index,:]

print(data_X_know.index, "\n', data_X_unknow.index)

data_y_know = data_y.drop(gsz_index)

print{data_X_know.shape, data_y know.shape, data_X_unknow.shape)
test = pd.concat([data_y_know, data_X_know],axis = 1)

test.shape

from scipy.spatial import distance_matrix

dis = pd.DataFrame(distance_matrix{data_X_know.values, data_X_unknow.values), index =
data_X_know.index, columns = data_X_unknow.index)

dis_group = pd.concat{[data_y_know, dis], axis = 1)

print(dis_group.shape)

print{dis_group.columns)

print(dis_group)

min_index = dis_group.idxmin()
print{min_index)
[*zip(gsz_index, dis_group.loc[min_index[1:], 'OP'])]

dis_groupby = dis_group.groupby{'OP').mean()
dis_groupby

by_min_index = dis_groupby.idxmin{}
print(by_min_index)

dis = pd.DataFrame(distance_matrix(data_X_know.values, data_X_know.values), index =
data_X_know.index, columns = data_X_know.index}

dis_group = pd.concat{[data_y_know, dis], axis = 1)

print(dis_group.shape)

print(dis_group.columns)

print(dis_group)

OP_index = [0 fori in range{12}]
foriinrange(1, 12):

OP_index[i] = dis_group[dis_group['OP'] == i].index
OP_index

dis = pd.DataFrame(distance_matrix(data_X_know.loc[OP_index[1],:].values,
data_X_know.loc[OP_index[1],:].values}}.mean({).mean()

print(dis)

dis = pd.DataFrame(distance_matrix(data_X_know.loc[OP_index[1],:].values,
data_X_know.loc[OP_index[2],:].values}}.mean({).mean()
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dis

dis_g = pd.DataFrame(np.zeros{[11,11]), index = range(1, 12), columns = range(1, 12}))
foriin range(l, 12):
for jin range(1, 12):
dis_g.loc[i, j] = pd.DataFrame(distance_matrix(data_X_know.loc[OP_index[i],:].values,
data_X_know.loc[OP_index[j],:].values)).mean().mean()
dis_g

dis_g.idxmin()

from sklearn.manifold import LocallyLinearEmbedding
from sklearn.svm import SVC
from sklearn.model_selection import cross_val_score

from sklearn.model_selection import train_test_split

print(data_X.shape)
best_LLE_clf_n_components, best LLE_clf_n_neighbors = 35, 70
best_params_ = {'C': 2.438775510204082, 'samma’': 18.420699693267164}
print(f'n_components = {best_LLE_clf_n_components}, n_neighbors =
{best_LLE_cIf_n_neighbors}')
# print(f'best_params_ = {grid.best_params_}')
lle = LocallyLinearEmbedding(n_components = best_LLE_clf_n_components
, n_neighbors = best_LLE_cIf_n_neighbors
, method = 'modified').fit{(datal) # LLE [&4

data_X_lle = lle.transform{datal) # SRELPEHE IS R HUR
data_X_lle = pd.DataFrame(data_X_lle) # A DataFrame
data_y = pd.Series{data_y) # B h series

# BRI B
data_X_lle_know = data_X_lle.drop(gsz_index, axis = 0) # Ry 2K 80T
data_X_lle_unknow = data_X_lle.loc[gsz_index, :] # HUH R 2ER4T
print{data_X_lle_know.shape, data_X_lle_unknow.shape, data_y_know.shape}
# clf = SVC{C = best_params_['C'], kernel = 'rbf', gamma = best_params_['zgamma'],
decision_function_shape ='ovr', cache_size = 5000 # MB
# )
# cvs = cross_val_score(clf, data_X_lle_know, data_y_know, cv = 10}
# print(f TP AT {cvs.mean()})
Xtrain, Xtest, Ytrain, Ytest = train_test_split(data_X_lle_know, data_y_know, test_size = 0.3) #
73 AR R 2R AR
cf = SVCC = best_params_['C'], kernel = 'rbf', gamma = best_params_['gamma'],
decision_function_shape ='ovr', cache_size = 5000 # MB

).fit(Xtrain, Ytrain)
score_r = clf.score{Xtest, Ytest)
print{score_r})
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clf = clf.fit{data_X_lle_know, data_y_know)
print(clf.score(data_X_lle_know, data_y_know}))

print(clf.predict{data_X_lle_unknow}))

=. [#= python JRACHY
import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

plt.rcParams[‘font.sans-serif'] = ['SimHei'] 4 BRTEESRPIIRE
plt.rcParams['axes.unicode_minus'] = False # AREEERAS

datal = pd.read_csv{r./FfH{F/ A 3 FHELA).cov', index_col = 0)
data2 = pd.read_csv{r'./FfHE/ B 3 JREL 45 csv', index_col = 0)
print(datal.shape, data2.shape)

datal.head()

Data2.head()

print{datal['OP']isnull{).any(), data2['OP'].isnull().any(})
print{datal['OP'].isnull{).sum(), data2['OP'].isnull{).sum())
print(datal[datal['OP'].isnull(})].index, "\n', data2[data2['OP'].isnull()].index}
gsz_index = datal[datal['OP'].isnull{}].index
all(data1['OP'].drop(gsz_index) == data2['OP'].drop(gsz_index))
datal.describe([0.01, 0.25, 0.75, 0.99]).T

data2.describe([0.01, 0.25, 0.75, 0.99]).T

datal.infof{)

data2.infof)

datal.iloc[;, 1:].isnull{}.any().any({}
data2.iloc[:,1:].isnull{}.any().any(}

datal['OP'].fillna(0, inplace = True)

datal['OP'] = datal['OP"].astype('int')
datal['OP"].value_counts(}).sort_index({)
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print(datal.index, \n', data2.index)
print(datal.columns, \n', data2.columns)

data0 = pd.concat([datal, data2.iloc[;,1:]], axis = 1)
dataO.shape

data0.head()

data_X = data0.iloc[:,1:]

data_y = data0.iloc[:,0]

print{data_X.shape, data_y.shape)

print(PEL S {data_y.isnull{).sum{)}-1~')
data_y.fillnal0, inplace =True)  # EiTH 0 EEskd
print(ME R E T4 {(data_y == 0).sum()}1™)

# PR ARR

data_y = data_y.astype('int'}

# REREENRIS

gsz_index = data_y[data_y == 0].index

data_y_unknow = pd.Series([17, 11, 1, 2, 16, 3, 4, 10, 9, 14], index = gsz_index, )
print(gsz_index)

def my_plot(x):
plt.plot(x.index, x.values, linewidth = 0.5)

def PlotSpectrum(data, str0):
plt.figure(stro, figsize = (4, 2.5), dpi=300)
plt.xticks{range(0, 10001, 500}, rotation = 45, fontsize = 5)
plt.yticks{fontsize = 5)
plt.xlabel('JE B, fontsize = 6)
plt.ylabel('W LT, fontsize = 6)
plt.grid(True)
data.agg{lambda x: my_plot(x), axis = 1)
plt.show()

PlotSpectrum(data_X, "M+ 3 JEil#iE sh 4k ')
PlotSpectrum(datal.iloc[:, 1:], "M 3 Sl HaiE FE A"
PlotSpectrum(data2.iloc[:, 1:], "It 3 Yeik 5dE ML Y
max_min = data_X.agg(lambda x: x.max(} - x.min())

print{max_min.describe())
data_jw = data_X.loc[:,;max_min > max_min.mean() + 0 * max_min.std(}]
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# datal = data_X
print{data_X.shape, data_jw.shape)

data_X_know = data_jw.loc[index_14,:]

data_X_unknow = data_jw.loc[gsz_index,:]

print{data_X_know.index, "\n', data_X_unknow.index)

data_y_know = data_y.drop(gsz_index)

print{data_X_know.shape, data_y_know.shape, data_X_unknow.shape)
test = pd.concat([data_y_know, data_X_know],axis = 1)

test.shape

from scipy.spatial import distance_matrix

dis = pd.DataFrame(distance_matrix{data_X_know.values, data_X_unknow.values), index =
data_X_know.index, columns = data_X_unknow.index)

# np.linalg.norm(np.array(data_X_know][0,:]})

dis_group = pd.concat({[data_y_know, dis], axis = 1)

print(dis_group.shape)

print{dis_group.columns)

print(dis_group)

min_index = dis_group.idxmin{)
print{min_index)
[*zip(gsz_index, dis_group.loc[min_index[1:], 'OP'])]

dis_groupby = dis_group.groupby{'OP').mean()
dis_groupby

by_min_index = dis_groupby.idxmin{}
print(by_min_index)

data3_X = pd.DataFrame(datal.iloc[:,2:].values - datal.iloc[:,1:-1].values, index = datal.index)
datad_X = pd.DataFrame(data2.iloc[:;,2:].values - data2.iloc[:,1:-1].values, index = data2.index)
print(data3_X.shape, datad_X.shape)

print(all{data3_X.index == data4_X.index})

print(data3_X.columns, datad4_X.columns)

max_min3 = data3_X.agg(lambda x: x.max(} - x.min(}}
print{max_min3.describe())

data3_jw = data3_X.loc[;,;max_min3 > max_min3.mean() + 0 * max_min3.std(}]
print(data3_X.shape, data3_jw.shape)

max_min4 = datad_X.agg(lambda x: x.max{} - x.min(}}

print{max_min4.describe())

datad_jw = datad_X.loc[;,;max_min4 > max_mind.mean() + 0 * max_min4.std(}]
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print{datad_X.shape, datad_jw.shape)

data3 X know = data3_jw.loc[index_14,:]

data3_X_unknow = data3_jw.loc[gsz_index,:]

print(data3_X_know.index, '\n', data3_X_unknow.index)

data3 y_know = data_y.drop{gsz_index)

print{data3_X_know.shape, data3_y_know.shape, data3_X_unknow.shape)
print{data3_X_know, data3_X_unknow)

datad X _know = datad_jw.loc[index_14,:]

datad_X_unknow = datad_jw.loc[qgsz_index,:]

print(datad_X_know.index, '\n', datad_X_unknow.index)

datad_y_know = data_y.drop{qsz_index)

print(datad_X_know.shape, datad_y_know.shape, datad_X_unknow.shape)

from scipy.spatial import distance_matrix

dis3 = pd.DataFrame(distance_matrix(data3_X_know.values, data3_X_unknow.wvalues), index =
data3_X_know.index, columns = data3_X_unknow.index)

dis3_group = pd.concat{[data3_y_know, dis3], axis = 1}

print(dis3_group.shape)

print(dis3_group.columns)

print(dis3_group)

dis4 = pd.DataFrame(distance_matrix(datad_X_know.values, data4_X_unknow.values), index =
datad_X_know.index, columns = datad_X_unknow.index)

dis4_group = pd.concat([datad_y_know, dis4], axis = 1)

print(dis4_group.shape)

print{dis4_group.columns)

print(dis4_group)

print(dis3_group.shape, type(dis3_group))
min_index3 = dis3_group.idxmin{)
print{min_index3)

print([*zip{gsz_index, dis3_group.loc[min_index3[1:], 'OP']}])

min_index4 = dis4_group.idxmin{)
print{min_index4)
print([*zip{gsz_index, dis4_group.loc[min_index4[1:], 'OP']}])

V. [/ python JE{SHE
import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

plt.rcParams['font.sans-serif'] = ['SimHei'] # ARIEE Brd ik
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plt.rcParams['axes.unicode_minus'] = False # FARIE

data0 = pd.read_csvir'./BH8:/0iH4 4.cov', index_col = 0)
dataO.shape

data0.head()

print{dataO['OP']isnull{).any(), data0['Class'].isnull{}.any())
data0.describe([0.01, 0.25, 0.75, 0.99])T

datal.infof)

dataO.iloc[;,2:].isnull{).any().any()
dataO.iloc[;,0].value_counts().sort_index()
dataC.iloc[:,1].value_counts().sort_index()

print(dataO['OP'].isnull().sum(), data0['Class'].isnull().sum(})
OP_null_index = dataO[data0['OP'].isnull(}].index
Class_null_index = data0[data0['Class'].isnull{)].index
print(OP_null_index, \n', Class_null_index)
public_index = []
foriin OP_null_index:

if i in Class_null_index:

public_index.append(i)

public_index

def my_plot(x):
plt.plot(x.index, x.values, linewidth = 0.5)

def PlotSpectrum(data, str0):
fontsize =5
plt.figure(strg, figsize = (5, 3), dpi = 300}
plt.xticks{range(0, 8001, 500}, rotation = 45, fontsize = 5)
plt.yticks{fontsize = fontsize)
plt.xlabel('J% B, fontsize = 6)
plt.ylabel('W L E', fontsize = 6)
plt.grid(True)
data.agg{lambda x: my_plot(x), axis = 1)
plt.show()

PlotSpectrum(data0.iloc[:,2:], B8 UGS S 38 sk 1)
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data0['Class'].fillna('D', inplace = True)
data0['OP'].fillna(0, inplace = True)
data0

colors ={'A"'r','B": 'g", 'C":'b", 'D' : '¥'}
plt.figure(' B+ I Class', figsize = (5, 3), dpi = 300)
plt.xticks(range(0, 10000, 1000), rotation = 45, fontsize = 5)
plt.yticks{fontsize = 5)
plt.xlabel("{EE&', fontsize = 5)
plt.ylabel('Wi 6 FE', fontsize = 5)
foriin range(data0.shape[0]):

if data0.iloc[i,0] '="'D":

plt.plot{data0.columns[2:], data0.iloc[i,2:], c = colors[data0.iloc[i,0]], linewidth = 0.5}

plt.grid(True)
plt.show()

colors ={'A":'r",'B": 'g', 'C":'b', 'D' : '¥'}
plt figure(' BT I Class', figsize = (5, 3), dpi = 300)
plt.xticks(range(0, 10000, 1000}, rotation = 45, fontsize = 5)
plt.yticks{fontsize = 5)
plt.xlabel("{FEL', fontsize = 5)
plt.ylabel('Mi Y6 FE", fontsize = 5)
foriin range(data0.shape[0]):

if data0.iloc[i,0] == 'B' or data0.iloc[i,0] =='C':

plt.plot{dataC.columns[2:], data0.iloc[i,2:], ¢ = colors[data0.iloc[i,0]], linewidth = 0.5}

plt.grid(True)
plt.show()

data_X = dataBCD.iloc[:, 2]

data_Class = dataBCD.iloc[:, 0]

max_min = data_X.agg(lambda x: x.max()} - x.min(})
print{max_min.describe())

datal = data_X.loc[:,max_min > max_min.mean() + 0 * max_min.std(}]
print(data_X.shape, datal.shape)

datal

data_Class_know = datal.drop{BC_index)
data_Class_unknow = datal.loc[BC_index,:]
print(data_Class_know.index, '\n', data_Class_unknow.index)

from scipy.spatial import distance_matrix

dis_C = pd.DataFrame(distance_matrix{data_Class_know.values, data_Class_unknow.alues),
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index = data_Class_know.index, columns = data_Class_unknow.index)
dis_Cgroup = pd.concat([data_Class, dis_C], axis = 1)
print(dis_Cgroup.shape)

print(dis_Cgroup.columns)

print(dis_Cgroup)

min_Cindex = dis_Cgroup.iloc[:,1:].idxmin()
print{min_Cindex)

[*zip(BC _index, dis_Cgroup.loc[min_Cindex[1:], 'Class'])]

from sklearn.manifold import LocallyLinearEmbedding
from sklearn.svm import SVC

from sklearn.model_selection import cross_val_score
from sklearn.model_selection import train_test_split

print(dataBCD.shape)
best_LLE_clf_n_components, best_LLE_clf_n_neighbors = 20, 40
best_params_={'C': 2.438775510204082, 'samma': 18.420699693267164}
print(f'n_components = {best_LLE_clf_n_components}, n_neighbors =
{best_LLE_clf_n_neighbors}')
# print{f'best_params_ = {grid.best_params_}'}
lle = LocallyLinearEmbedding(n_components = best_LLE_clf_n_components
, n_neighbors = best_LLE_cIf_n_neighbors
, method = 'modified’) fit{dataBCD.iloc[;,2:])  # LLE [&4E

dataBCD_lle = lle.transform{dataBCD.iloc[:,2:]) # R R G IR
dataBCD_lle = pd.DataFrame{dataBCD_lle, index = dataBCD.index} #
¥ ¥4 DataFrame

print(dataBCD_lle)

X_know = dataBCD_lle[(dataBCD['Class'] == 'B') | {dataBCD['Class'] =="'C'}]
X_unknow = dataBCD_lle[{dataBCD['Class'] == 'D'})]
y_know = dataBCD.loc[{dataBCD['Class'] == 'B'} | (dataBCD['Class'] == 'C'},'Class']
print(X_know.shape, X_unknow.shape, y_know.shape)
Xtrain, Xtest, Ytrain, Ytest = train_test_split(X_know, y_know, test_size = 0.3) # 47 E R
CvilblE R
cdf = SVC(C = best_params_['C'], kernel = 'rbf', gamma = best_params_['gamma'],
decision_function_shape ='ovr', cache_size = 5000 # MB
).fit(Xtrain, Ytrain)
score_r = clf.score(Xtest, Ytest)
print(score_r}
clf = clf.fit(X_know, y_know)
print(clf.score(X_know, y_know))
print(clf.predict{X_unknow})
resBC = [*zip(BC_index, clf.predict{X_unknow)}]
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resB, resC=1], []
foriin resBC:
ifi[1] =='B":
resB.append(i[0])
else:
resC.append(i[0])
print(resBC)
print(resB, len{resB))

print(resC, len{resC))

COIOrS = [Ilrll' Ilgll’ Ilbll' ”clli Ilmll' "V"J “na\/y“, "purple , gold", n

"tomate", "khaki", "azure", "linen", "rose", ]
pltfigure(' BT Class', figsize = (5, 3), dpi = 300)
plt.xticks(range(0, 10000, 1000}, rotation = 45, fontsize = 5)
plt.yticks{fontsize = 5)

plt.xlabel("{FEL', fontsize = 5)

plt.ylabel('Wi 6 FE", fontsize = 5)

plt.grid(True)

foriin range(data0.shape[0]):

gray,

orange", "lime", "pink",

plt.plot(data0.columns[2:], data0.iloc[i,2:], color = colors[int(data0.iloc[i,1])], linewidth = 0.5)

plt.show()

best_LLE_clf_n_components, best_LLE_clf_n_neighbors = 20, 40
best_params_ = {'C': 2.438775510204082, 'samma’': 18.420699693267164}

print(f'n_components = {best_LLE_clf_n_components},

{best_LLE_clf_n_neighbors}'}
# print(f'best_params_ = {grid.best_params_}')

n_neighbors =

lle = LocallyLinearEmbedding(n_components = best_LLE_clf_n_components

, n_neighbors = best_LLE_clf_n_neighbors
, method = 'modified’) fit{dataBCD.iloc[:,2:]) # LLE [&4E

dataBCD_lle = lle.transform{dataBCD.iloc[:,2:])

dataBCD_lle = pd.DataFrame{dataBCD_lle, index = dataBCD.index}

¥4/ DataFrame
print(dataBCD_lle)

# IR K

X_know = dataBCD_lle[(dataBCD['Class'] == 'B') | {dataBCD['Class'] =="'C'}]

X_unknow = dataBCD_lle[{dataBCD['Class'] == 'D'})]

y_know = dataBCD.loc[{dataBCD['Class'] == 'B'} | (dataBCD['Class'] == 'C'},'Class']

print(X_know.shape, X_unknow.shape, y_know.shape)

Xtrain, Xtest, Ytrain, Ytest = train_test_split(X_know, y_know, test_size = 0.3) # 43 R

SRS ER

cf = SVC(C = best_params_['C'], kernel = 'rbf',

decision_function_shape ='ovr', cache_size = 5000 # MB
)fit(Xtrain, Ytrain)
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score_r = clf.score(Xtest, Ytest)
print(score_r)

clf = clf.fit(X_know, y_know)
print(clf.score(X_know, y_know})
print(clf.predict{X_unknow))

[*zip(BC _index, clf.predict(X_unknow}}]

dataO['OP'] = dataO['OP'"].astype(int)
data0

data_X = pd.DataFrame(data0.iloc[:,3:].values - data0.iloc[:,2:-1].values, index = data0.index)
data_X

COIOrS = [Ilrll' Ilgll’ Ilbll' ”clli Ilmll' "V"J “na\/y“, "purple , gold", "gfav ,

orange", "lime", "pink",
"tomate", "khaki", "azure", "linen", "rose", ]
pltfigure(' BT+ I Class', figsize = (5, 3), dpi = 300)
plt.xticks(range(0, 10000, 1000}, rotation = 45, fontsize = 5)
plt.yticks{fontsize = 5)
plt.xlabel("FEL', fontsize = 5)
plt.ylabel('Vi Y6 FE', fontsize = 5)
plt.grid(True)
foriin range(data_X.shape[0]):
plt.plot(data_X.columns[2:], data_X.iloc[i,2:], color = colors[int{data0.iloc[i,1]})], linewidth =
0.5}
plt.show()

max_min = data_X.agg(lambda x: x.max() - x.min())
print{max_min.describe())

data_X1 = data_X.loc[:,max_min > max_min.mean(} + 0 * max_min.std(}]
# datal = data_X

print(data_X.shape, data_X1.shape)

data_X_know = data_X1.loc[dataO['OP'] I= 0]

data_X_unknow = data_X1.loc[dataO['OP'] == 0]
print(data_X_know.shape, \n', data_X_unknow.shape)
print(data_X_know.index, "\n', data_X_unknow.index)

data_y_know = data0.loc[dataC['OP'] I= 0, 'OP']
print{data_X_know.shape, data_y_know.shape, data_X_unknow.shape)

print(data_y_know.index)

from scipy.spatial import distance_matrix

dis = pd.DataFrame(distance_matrix{data_X_know.values, data_X_unknow.values), index =
data_X_know.index, columns = data_X_unknow.index}

dis_group = pd.concat{[data_y_know, dis], axis = 1}
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print(dis_group.shape)
print(dis_group.columns)

print(dis_group)

min_index = dis_group.idxmin()

print{min_index)

res = [*zip{OP_null_index, dis_group.loc[min_index[1:], 'OP'])]
res

dictl = {i: [] foriin range(17)}
foriin range(len(res)):
dictl[res[i][1]].append(res[i][0])
foriin dict1.keys():
print(i, dict1[i], len{dict1[i]})
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