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comparing bandwidth estimatore (smooting parameter) by Using Of

Kernel function in the principal Component Analysis

Abstract

Always Principal Component Analysis (PCA) used multivariate analysis
with high dimensional data sets, often using Principal Component
Analysis (PCA) to reduce these dimensions,

The Principal Component Analysis (PCA) based on the study of the
relationship between a group of high-dimensional variables and convert
them to a new group of components,The principle component analysis
based on study the relation between the high dimension variable group
and transfer it to new groups of components Which summarizes the
measured variables and be qualified to explain the most of the contrast
of the original data , and it depends mainly on the calculation of the
covariance matrix or correlation matrix but this analysis is affected by
the nature of the data, it can be performed only after the covariance
matrix achieve to the conditions before starting their own analysis. One
of these condition is the linearity of data , Since the data of the
phenomenon studied in this research do not achieve this status being
characterized by non-linear feature, so it was resorting to the use of
Kernel functions in the analysis of the principle components ,which is
based on its calculated on the beginning identification (bandwidth)
estimated in our research with variety methods ,are Least Squares Cross
Validation (LSCV), biased crossing valid (BCV), Smoothed Cross-
Validation (SCV) , Direct Plug-in Rule (DPI) . comparing these estimatore
through the effective principle components numbers when their eigen
values increasing more than one and corresponds from the ratio in

explain the Total variance .
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; § — Xj
fr(x,g)=n‘1g‘r‘1er (x ! ) ..(58)

A g

j=1

D e Jaad (57) s, Aaaall B (58) pd ) Aalaal) Gl g2l g
g e VY (KX 59
r(g)—n(n_l)gmzz ( ; ) (59

i=1 j=

O gl g JiaY) dajall i e Ma¥ g «(g) moadl dajall pa e JLEd o adied P (g) Al Ol
Al Aslaal) 3hs PN Glsal ¥ g) glind (AMSE) Sl

e (—1)5 r!
lpr{VS B (2 o)r+1 (f) | VT

2

.. (60)

ol sA (B danda s At La 13 5 Aoy ail) Aadaall 3 W) Aall) slay jaBall 13 o alaic¥) aluw 3
1Al ddpall (38 g Lolaa alld 4y jail) dalaal) La) Ay yhal) o2

= ..(61
9 AMSE My(L) ¥, n (61)

il a7 dliciy (k = 2,4, ...) ¢ly dilaia A3 (Kernel) &a ol Lo
hppr &' DPI bkl (Aal) 5o Lo Juasd (g) Al Aabaal) o slaic Yl

— Kk LT(O) ]1/(r+k+1)

R(K) 1/(r+k+1)

forr = [M% K) ®,1r(g) - (62)

:(DPI) 48k 434,154
Al Jlaialyy b WS (g, gq) S zUsd Al ey (1= 2) Odila el dagiall il ghill
(Gaussian)
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s (h = 6 (1.06) n~1/5) diladd) sy andall g5 5208 3y PNS dad a1

-

1l
105
PNS — ..(63
° T 32Vm(0)° (63)
1oh LSy (61) Aaleal) 3hg g dad oad
—2! L%(0)

ik LSy (58) Aalaall (309 P (gy) 4 quuund |

¢6(91)_n(n Dol ZZL(’(

i=1j=1

) ..(65)

b LSy g, dad cuad |

B 4 1/7
9> _[ 2! L(0) ] ...(66)

 [M(L) Pe(gq)
XN ACHES T

P,(g92) = n(n— 1)9222 (X X) ..(67)

i=1j=1

(62) Aaxal) (385 (DPI) 48k s dgangeail) dalnall dagd i |

..(68)

_ _[ R(K) 18
" IME(K) Pu(g2) m

1oh b Glua o4 (Gaussian) 4la

u4 _1u2 6 uz 1u2 3 _L2
L*(u) =—e 2" ——e " +—e
V21 V21 V21
6 4 2
L6(u) _u e_%uz B 15u e_%uz 4 45 u e_zuz B 15 e_zuz
V2T V2T V21 V21
3
PO =
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L6(O) — _1_5
~ Vem

. (3-2) a2 dsal e M2(K) 5 R(K) a JS a pagniy

P bl cilad) - 4

(introduction) 1dadiall4-1

Jlaniad (5 cisgd) I} 8aily A Al i g addy Lagg (s B quiladl (8 3,9 Le (gadad (il
slaadl 2Bl gl e W sedh oSar AN Aa Ral) VLAY e i S dae BlSLaa Ay SSLaadl G sl
Jlaaiady BlSlaall qujlad Ll (R ) 4ady gabig dae) a3 | Algad A8 80 o quiliill oSy iy
LGN Al aaa LA alg , (N=20) ssuall aaadl i Ll Ag¥) ) cliad | cliall agaa &G
JShs , (N=100) UmS ada @l caud) AN dal W, (n=50)  Adswgiall
. ofda (P=12) olsd @l patiall aaad dpudlly Wi, die JSd (Replicatec=1000)

¢ b LaS i) cuils g




| ¢l K Al

Aaals

O piall 2aal)

(431)

(h) fsall e 0 Al 5 p18330) 23 (RBF KERNEL) A0 101 il e R G Lyl Lug 3 saall siad gl Jhas (4-1) 5 doa
(0=20) e p2a

1.585066 | 1212960 | 12.12960 | 1946285 15.2864 | 15.2864 1.7682406 13.21091 13.21091 1.554551 1197380 11.97380
1.24518 455371 216833 | 14279090 | 11.27033 | 26.5567 1.3318857 997751 23.18842 1.2269996 946901 21.44281
1.118156 | B.59038 30.2737 1.233285 Q.73938 | 36.2961 1171618 8.78846 31.970E8 1.1044 8.53023 2997304
1.05322 8.10046 38.3742 1117152 8.8196% | 451158 1.084817 8.14670 4012358 1.0445034 8.07215 38.04519
1.020288 | 7.85260 462268 1.03533 815158 I 10350731 777544 4750302 1.0154665 784980 45894599
1.006053 | 7.74526 53972 058654 7.7449%9 1.0115482 7.60541 5550843 1.0041827 776296 5365795
1.00124 7.70B99 61.681 0554224 745829 1.0023072 753712 I 1.0007251 773625 61.3942
1.00006%9 | 7.70013 I 0922487 716817 05999304 7.51480 1.0000643 7.73124 I
0.95985 7.695EBE 0.BB216%9 6.81415 099646528 749354 0.5959595855 7.73060

0998063 | 7.6B529 0829209 6.369E81 09895179 744316 0.9998503 7.72951

0993783 | 7.65369 0.766487 585585 09748984 7.33655 09989127 7721247

0984405 | 758402 0.699755 532117 09516038 7.16642 0.994966 7.69230

(h) dajall (e il AENA, 3 b 21243500 2 (RBF KERNEL)

(h) =adl (e el JAlA (3 pladied 35 (RBF KERNEL) sl (S Gubilll el G (Ll Lo g 5 meanall gl il (s (4-2) 2 Jpoa
(n=50) 415 aaas

—auw Y

A0 160 (e e B (o Ll L 5 mal ssad) el Jhay (4-2) B s

1.5576839 19.64780 17489089 | 20.18879 | 20.18879 | 1.7434919 | 20.6689 15182011 |  19.47260
0.9149174 11.57258 1.0500756 | 12.23954 0.9935941 | 11.80775 0.8968569 | 1152013
0.7731424 9.78854 0.8994376 | 10.49857 0.8362109 | 9.94300 0.7584013 9.74791
0.6827503 8.65066 0.7947034 | 9.27963 0.7340450 | 8.73403 0.6707902 8.62547
0.6166684 7.81915 0.7070844 | 8.26360 0.6575068 | 7.82801 0.6075572 7.81449
0.5655123 7.17668 0.6330972 | 7.39748 0.5967587 | 7.11037 0.5587233 7.18905
0.5242895 6.65944 0.5707794 | 6.66922 0.5492984 | 6.54961 0.5193574 6.68429
0.4910344 6.24211 0.5165128 | 6.03373 0.5083394 | 6.06646 0.4877576 6.28019
0.4661698 5.92995 0.4688604 | 5.47745 0.4762259 | 5.68802 0.4639387 5.97457
0.4463918 5.68200 0.4297942 | 5.01395 0.4523482 | 5.40697 0.4454784 5.73858
0.4310105 5.48877 0.3995758 | 4.64837 0.4331427 | 5.18034 0.4305787 5.54764
0.4193395 5.34192 0.3710819 | 4.29016 0.4193518 | 5.01684 0.4194714 5.40519




(h) & jadl G el il 4k aladiul 25 (RBF KERNEL) A (A (pbill puedt i (pn e Lo g 3 Jpaall glad) il By (4-2) 2 J g
(0=100) 45 a3

Lol 4 1 2€ Alae

t
1.7023206 23.77177 1.3825315 | 20.23449 1.8470237 | 24.17745 1.6622383 | 23.66774
0.8359809 11.67751 0.7910016 | 11.91420 0.8991700 | 11.76982 0.8183000 | 11.65376
0.7171193 10.01739 0.6978439 | 10.53609 0.7718376 | 10.10254 0.7017406 | 9.99434
0.6338775 8.85689 0.6266595 | 9.43069 0.6824345 | 8.93317 0.6202669 | 8.83657
0.5686033 7.94489 0.5685219 | B.623%58 0.6116658 | 8.00674 0.5562146 | 7.9241%
0.5115390 7.15118 0.5136512 | 7.80416 0.5490374 | 7.18838 0.5007880 | 7.13715
.w_, 0.4614492 6.45454 0.4622447 | 7.04087 0.4936474 | 6.46560 0.4518608 | 6.44237
MJ 0.4149675 5.B0853 0.4123219 | 6.29920 0.4401589 | 5.76837 0.4079316 | 5.81834
3 0.3723183 5.21616 0.3640184 | 5.57566 0.3911115 | 5.13012 0.3671239 | 5.238597
0.3362266 471431 0.3154725 | 4.84817 0.3464317 | 4.54716 0.3335260 | 4.76038
0.3081624 4,32285 0.2682596 | 4.12976 0.3119593 | 4.008723 0.3077058 | 4.39208
0.2896091 4.06369 0.2290593 | 3.50306 0.2902973 | 3.81398 0.2896320 | 4.13474

(432)
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s lua gil) g ilill) dG8Uia -

; gl Adduia 1.5

RBF ) Al aladia) ¢f 22 o38) (4-3) 9 (4-2) 3 (4-1) dshaadl b ddsal) @il DA (e
e (N=20) 3suall dial) aaa Ala B Zilill) Juad] cibae) Ay ) LS jal) Jilas & (KERNEL
e Al o) W pudld (SCV) addl (& al sl A8k (Lajall Gae) Lgall) dalea i
48k Ll (guaall aa)gll oo Ll AIA Al &35 Al) Adledl) A 1) LS pal) Crasa (A (Gl
Slay pal) 483k Cplag (PI) sdilsall (ol 3208 48, jhay pafil) o (e g (BCV)Jsadall (o o) gl
L BAY) A jall (B (LSCV) (& sl jpall (s juall

Gl pall ot A Cplil) G Bpmide A o) cilsd (n=50) bugiall Aall aaa A A L
(Aal) Basld 43y pk Lgali (LSCV) (& sl Jgaall (s jpuall cilay yal) 48y pha aladicd) aie Alladl) dpei )
2ol A3k TR0 (SCV) deall (o odl) pal) A3k AN A8e) B Cslag (PI) bl
c S Gl e A BT W pudil (BCV) Jpadal) ol

ALY Gl e B pmida A o) gilidl) cilas (N=100) swsSh Adal) ana & g LAY Al Aty
AN Ll (P) sdlal) plall 52018 48y sugail) dalra sl dio Aladl) Lpai ) LS Sal) (i
Seadall eodl jeall Ak celag 0N Al (SCV) el (Sodl jeall A8k Ly
. 8 & jally (LSCV) (o8 ) gl (s sual) cilay all 48y pk Lgali LI 43554l (BCV)

e ngalll dalra pafil 48 ok Q) Gl | (2l dalaa) (h) dajadl (a0 dalra il dpcilly Ll
paa die g | Lgall) dalra pali B L) A agaal) o dl el 4Bk cils (n=20) 4is paa
(N=100) & ada aiey | Juad¥) (A 2l joall 5 jhuall clayall 484k @il (N=50) 4ie
) A pdlal) Al acld 48, il

: cluasill 2.5
a5 Al Gl i) aai e ol | ARLad) ciliadlall g clalifiudl g Lgall Jua gill o3 il gl YA e
Db Cald) L
bamia clilyll gualas Al 3 (KPCA) dpeni ) clSoal) Jalas b dlll Jigal) alaied -1
kil ) pial

AU e g L Ll Aadlall 48, 5kl ((h) dagadl Gae) gl dalea jLid) 8 434 -2
gl gl e Ll AGIA ) gdal) ad a5 Al Adladl) A 1) LS jall o) ddae & il
ALY Gl el (B dpadl) (e Ly Lag
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A g pdall ) gl aa Jalaill (B3 S Adg pa
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