A yuaid 19 ekl | 2G| 3t 5 el | (o o i iyl
"B il 0 Gl g et (G

Mb)@ e alua .aia My Cpen i L
4 patival) dnalal) /aslatdy) g 5 )oY As kg daaly /ol g 5y 4Jls

kil |

Gulia) zigal) sliy ) zliad W e g Autnd) g Adlall g Aabai®y) 2l gl (e waad) Glilia
Al ¢y Balaly ddaad) Jal gl o adiad zisadl) sl Ades g A cllal) Jia o3
daglia Aty dasd gl @ psial Cm ADAY) G 58S pE 08 @l DAl aady)
cdlalaal) zigall aladiad a3 ciagdl a8 5 AUAN Jia Al phial) Cm clBal) JEG b awslly
dana gl il gaial) ol il o s s ((VCM) Varying Coefficient Models) & il
(Sl aaed) Do) Aiiay Gijey Le Uidad MG oda o L AT amdag pide dladely 5 i
o a3 g L pail) B Al (@l aladia) e gl g (Curse of Dimensionality)
dgaadl aamial Bl Adysh A g Asaled) 30k sldicl §sid) clldlaal zigad cldlaa
Penalized Spline) 4 jal day,&) 48, kg ((LPK) Local Polynomial Kernel) . gal)
) A LPK a5k o a9 438 Ja¥ SlSkaad) qslud aladiud o5 3 ((PS)

— o2 gal) 2gaal) adaial 3) g3l ARy sk — piial) calaa) 73 gal /bl dutinted ool | ilaliaucal |

caladl o Al jaad) Jlma — A el dag ) 48y sk

podadl ddaw
aayladly daabuaiddl
20 ataal
78 sl
2014 i
338-325 claiall

b\JjSJS\&AJJHQAd’M&AQ*
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doadl] .1

(» i (Generalized Linear Regression) YU 2al i) cladgadl o
B3 (i ey il ) Bae Lol ata) Gu ABY Juas B oafd ) Aaledd) clad gadY)
pdny Chualy Gal Y 13 Gl Gl eyl piiad) Gm ABY) Al o el A el cl) gy
i Jray L 0@l @) 130 @il ae Alla B Sjade @il D) ga% @ e Aigal
Bac o B Aadly i) cladgadl o Jgeanlly Alndail) Aalill ¢ Auly b Ahadl) clad gad)
A et AGLCa) Aliad) [l MY ae Agpe S cldl S8 AN Jaa ) chags Aalea clad gadl
Laledld) dall) o ogialdl aaie) .l i) o ABAY) dpdal die 08 audg ol cilad sadY)
oAt (el A JEE 8 Al cladsal) o) s gl Alua Mo agd 4 aai Y A
A S ol (o3 a3 Laa Adal) Ao jdgidd) (Prior Information) 4glud) i gladl
Curse ( da)) o) & Analedl) (3 jlal) Lgia dlas 30 (5 AY) ACEal Laglaal & aady)
S8 elllia S Latie olld g Liles Adsnia Analell) (5t Jaad AlSial) ells (of Dimensionality)
iy Lol (Additive) dmadl cladsad) sddai ASE) ol ailly ,Ands i Oe
((VCM) Varying Coefficient Models) 3 dia) cdulaal) cilad gaily

el al Bl i) 4al o (Semiparametric) dwlaa 4uill cladsady) o 23 g
Bloil Ayl ki ) g Ciagy ¥ 5 siad claleall gisad cBlalaa i Asaled) ik
L lia g 4a siba 3) g3 )3 il gy g ((LPK) Local Polynomial Kernel) adgall 3gaadl amial
oady Lad Slslaal) a)asinlds Jial < L((PS) Penalized Spline) 4 jall day il 44y )k as
AT Sl e A5 s sl el Jalee daing Lo gay A A als

S | il .2
((VCM) Varying Coefficient Models) & e | «ai Yt bk} wilaagel 1-2

4l 5 ((GAM) Generalized Additive Models) dasea danill cilad sal¥) disa ¢
JT sl 2 0ol Ao ganad hd S8 be Alaial) o g A A dally

E(y):ai(x1)+a2(x2)+---+aL(xL) (1)

dapa gl il A k=12, L «X, gy y Alaiud) e gbs Jie E(y) O 3
cla dlia o e (il &y AY) Al cl paiad) AN Saaaa e Jigd S 8, oy
) Lgleay e AT ke o aaiad A0 0 Laily Al b L il ol pkial) cBlalaa g (o8
Bdiall cOulaall gisally iy sl sl Jia el qud) bl zisall §sie ad
: BIRT s i 4ualy ) 4iua g ((VCM) Varying Coefficient Model)
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oy yiilly girgoll sganll ssnciol dlgll gidysh oy diylide
dyadcioll sillolaoll pdgonil yaadii g9 duiljall
L
yt:zak(ut)xtk+8t t=12,---,n - (2)
k=1

Cidad) A K=12,- L ¢x, o9 alaiad) ad yiie Jla t=12,---,n ¢y, o I
dapan gil) ) piiall cOlalas Jiaid g, (U,) W)y Aol pdde & L il jais o) ) A gl
vio Uadl) I udd g, o) 9 A0 Caundy U pddall B A3 co S ke (A Ay Jaady) Aalas B
U el ¢ Bad (2) gisal) o .07 il iy Jhea gl A ode pite g t
dgdaic) DA (g Al cuad 5 pstia Lad <d lgdea ) s 1) ) @, (U,) cOalaal) B 55
SRAal g U dad) o Joli) o duald Alla ) a3 W) 2ad U @) o clalaad ol
X g gl
BIZ1 ((LPK) Local Polynomial Kernel)) cotugh! agaall 3l 5lgud sl 2-2

dapagl) @ pidad) cDlalae qul 58 o adagall agaal) amial 3l Adyh adia
B Je e ke A A (U) cdldlad) dlli o) 3 (2) dieal) B Caall g B psiall cDLalaal) 73 sy
A5y Ay Sy P Asjal (e dgaal) amie o b)) Aajall ey cu ) 3 LU i)
P+1 ARiia) Al 5 ciae cliide dlic b o &) g (U) D o) bl bl (U
i, (U) Al 4Us <4y (Taylor Expansion) bl cu i Lo slaisYlg

a1 =% 8l () ~u,)

:Bjk(ui_uo)j (3)

p
j=0
Dy dmie Bl (Ug) s Ll pile A ) JiS fy = a (Up) O 3

2 i

aaia cOalaal dgall Tl e LiSe (3) agaad) amia o) L Ugddkash xie j 4a,8 @, (Ug)
Weighted Least ) ogisadl s puall clayall jlas iy dlliy J=0L---,pc By s
te) JSAll il ghuaa) Ay IS 53 9 ((WLS) Squares

min(y — XB)'W (Y — XB) - (4)
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dghas Jia X gy NxXLda,n o0 Llaiad) all 4aie i Y =]y, y,, oy, o 3
:g.a"‘ilSc,f.\SSg.ﬁb nx(p+1)L XQJJ <l M\

_XlT (Ul_uo)xlT (ul_uo)pxlT_
X = X'; (uz_yo)xg (uz_l{o)pxg
_X: (Un—UO)XI (un—uo)pxg_
NS QS g Aagia ) @ il aaad lag a3 £ =12, 0 (X! o Lale
X =[Xg s X 0 Xy . t=12--n
te) JSl GaSis XN A jal) o o) JOU Ay sk 48 gheas et W 48 ghaal L)
W=diag {K,(u -u,)} , t=12--n

dpdaly ) dagpeally Aliaial) 51 i) Ao dlaie) a3 3 K 51l Ao e alaie¥l Lyaas oy K| o)
tofalll g8 e gl 8 &3 A 5 Ay
3315

K(U) - M(l—u“-)4 y Iﬂu‘él}

N — 4 e o1 (Bandwidth) dajall Gase o 3 K| &) dipal) saisly

Ko -U) = KEG-w) 6

ubial) dajall Gase maaiy K(2) 8lsil A qladal sdely Wate duaas K () 42 ¢

Local ) (adasal Jsadl sia Gad b yaadl iy (h>0) dinse bad gd s

i G LG 518 AN o L1 (Ug) =y —h U +h] gsaty Gisaly ((Neighborhood
(Ug) Ak die aady) A0y iaie 58 8 agead A 1 (Up) add e caalial
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Yo (prDLxl Amw il gy ﬁ:[ﬂg,ﬂf,---,ﬂg] 5 0kl 3 pal) cOLalaal) Aaia o
Jiais dapda i) @ pial) el lad ple gy amiy j=01 -+, p « ] A 4aiad 1 ualic ¢f
agaal) adia cDalaa dadal 4y pa8il dauall j=01---,p¢p :[ﬂjl’ Bis v ﬂ,—._]T daidly

AU QS (4) Aially el g 959l (s sl oyl e bt (pa Y
£ =(XTWX) X TWY .- (6)

By o Qi iy all(u,) AN e dlag) ce OSaE dgaad) aamia J) g cDlalaa pal alagly
1A dapall

a0 (Ug) = j e[y (XTWX) " XTWY - (7)

de xaly Ao g ging gy ((p+DLx1) Aae 93 (Unit Vector) gala) aaia Jiai €, o) 3
Aoy o qual alaay) ¢ Aadally jaaal Gy . ) eS8 AB0AY a8 sl W) (k) adsal
fe N Aliaal) g AN it 4 heal) ASiial) aie o) (j=0) Laie aV(u,) D jae

8,(U) =€l (XWX) XWY - (8)

il A5l Al alag) G LiSay (2) Jaady) Ddlaa B (8) 5iial) cdlalaall jais (g ead ¢
t=12--,n , Y, Ll

L
9tzzé‘k(ut)xtk t=12,---,n -+ (9)
k=1

[8((PSM) Penalized Spline Method) duilyall aas sl & pla 3-2
S i Al il dgad Laee Wt yaad Gl sial) a8 ga eyl o) Wilu U3
Q) LdiaS ARNAAY s gl i) bl ases ML cllly i) sl I Gl yaad Aia
ey e Lo o Joaal) g Adadl aaal g gbaa gl qud JShn Sl ce S e alaic)
25 sl et B S e gl g3 (58 gl Aalall g (Under Smoothing) weal) g0 agae
sl Clag gl jlea Jo dldde¥) o ASEa oda dallaady ¢ Aaial) ¢ (Roughness) gl
O] zdgadl uakl Ja¥y . a (U) 3iiad) zigal) cilalaa paiil o) jad) aa ALl sy 450
t VS Qi 53 g (Penalized Least Squares) 44 jall 5 jiuall cilay pal) L Adingw b piial)
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mﬁin Y -2B8)" (Y -ZB)+ B Dp

Clag pal) a5 e Juasi (Penalized Least Squares) 4 jall o pall clay sl sl
) diall ghy o adall) 5 g (bl J)gd clalaa Axidd (o dual)

dagyiiddly geangoll sgaall ssniol dlgill giidash gy diylds

dyuiioll sillolaoll dgonil gl g dailjall

p=(27Z2+iD)*Z"Y

NxL1Aas0 03 Alat) ml Aaie B Y =y, Y0y, ] o
t VS Sy Nx (P + K +)L A il arenall) Adghan A Z ) 3

VIS g Apada gil) & pial) dand b QS5 t =100 ¢ X, Oy

Xp o UXy u X,
T T poT
Xp  UpX, ugsxy
T
X :[Xu’ X2 ""’XtL]

M gy (PHREDLXg, | i bt g0 cdlalan 4aie 8 Z (y

-+ (12)

(u, - Kl)f XlT
(u, - Kl)f sz

(un - Kl)f X;lr

B=Bl - BBl Bl ]|

ﬂq :[ﬂql7ﬂq2 1'“’ﬂqL:|-r

D=

(p+1)Lx(p+L)L

0

KLx(P+1)L

0

(p+1)LxKL

KLxKL

.+ (10)

(u, _KK)EX:LT

(u, _KK)EX;

(un _KK)EXI

1S g Asaa il @ piial) JJaJLuJﬁ m=p+K+1¢q=0L---,m ‘:Bq K

t S Qi (P KDL (p+K+DL dm cld apgail) A8 ghiaa Jini D )9
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dagyidly g goll sgsall ssnsiol dlgll il sha G Lo
dyadcioll sillolaoll pdgonil yaadii g9 duiljall
PNy il ghaal) A 5 pial) 3 sall) clalan A pal Lo Juass llhyg
a(U)=Zp=2(Z"2+D)*Z7Y -+ (12)

NS G £ =12,y 0 el Bl D L skl Alaiud) Astae
L
Yi :zak (ut) X -+ (13)
k=1

(191 Linear Smoothers) dwdadll wilalud| 4-2

ad o Aad JSlg Y aal Alaiad) pade ad Anie (8 el Al G il s
13 Lhd gl inys y el AlaiuY) e s Aaie b dghd S5 Agy el i)
Ghy y Addal Aau) i ad Axie ANY Y akad) Lladad) jte ad Ande cuSi () Uskaiad
A sl dasal)

y = Apy e (14)

dasd) Oa Aghas A A Olg S ALIY) piie b dade B Y=[9,,,9,] o 3
STl A& lal e Adlide e 386 s (Smoothing Matrix) gl 48 ghaey Cimi NxN
. p (Smoothing Parameter) ygaill dalaa Ao L g daiad A1 g 5aainal)

((df) degree of freedom) gageud) dpd 4@ ya 1-4-2

Miad g3 gl B Lladaial) g ilil) ) Cladeal) s 3aadl (bl a0diud agail) 4y ja A 0
Bamia b)) JIgd 2 Jid Ay m=p+K+1 ot sl a4 gl Jaad) A
(Trace) b lgie uy ngaid La Ao 0 o) - K gdal) 568 J)ga Lo Lilaa p Ao ,a0 (e agaad)
O ) A, w4 ghias

df :tr(Ap):Zn:aﬁ ... (15)

HOA 4 ghaatt 4 kil il 2 @, o Y
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((CV) Cross Validation) g il sgusd sttt 2-4-2
S AT ) 3 p ) Aaleal Aad el LAY gl 5 Sy Jariay OV (o5 sl s

: g.?ilS
2

Y Y
CV, = n—lz Jr I .- (16)
1—
t=1 att
lan LHSAL ¢ sSm lliyg A ageall) A ghana Bl jualic o tpmaiad Jisi @, o) 3
diny jlaad) 138 ) (16) ddsal) e Badi L p agail) dalnas ad (0 dad JSI oyl ) gal) dad
Alee Jpow Lae hai ngail) Abghuaal iy bl jualicy y, —, saalda) cldl an) Lo
JOT ety
((GCV) Generalized Cross Validation) gl .o | sguiel| et 3-4-2
) Jl.)ii‘i dAa:wg ) CV Q’Gﬂ\ Jjg.ﬁ\ Jl,.\a.d c,uﬁjﬂ GCV ew\ L;QJ“;'&\ JJ,\:J\ Jl*.a L
233 s dawa (e GCV alad) o il ol e Ao Joaad (Sag p gl dalaal Ao
A, s dghad 8, il R jalie Jaiuly dllig (16) Akmally omad CV o4

n
GCV aladl o dl jeml) s dia o Vi n‘lz:a_tt = n‘ltr(Ap) =df /n & ¢ Waa

t=1

MO0 s s

Y [y, -9 [
GCV =i =n"'SSE _/(1—df /n)? (7
7 L-tr(A)/nf 2 ) 4

(e el | il .3

Blslacall uglud dlaie) A Wi A& W SO a0 AN Baaiaal) paladl) il &)k Gadai (a4
Loy laal gl gl 3 Lol pudait AliLaal) Apcal Y1 D o ) S lae Slay 52 (Simulation)
Baainall (5 jlall Al Gy A5 Al 5 o) Ades B LaalaicY el Aad giall gilill 5] Ad pads Craay
A cliall agaa ADE el Sllaal) Gjlad MEE a3 L3adal cldlaa) gisadl pai B
zisal A dadaiall 4 gl @l piially dualdd) clilul ad gl ellig (n3=150, n,=100, n;=50)
A Audie il e Jgeand) Ja¥ llig 3 e 1000 4 JS ) S5 a3 ) (VCM) 5 paial) clalaal)
Blol e ol Cun Al gl paiall § il clalaad) Jiadl Adla Al P bae Lo dlaisY) o
sBaadaall J)gal) zua o Lasdy J)gall Gl Aadl) g Adadl) dipal)

a(u) =2u Mg ing Ldasl) Ay -1
a(u)=2u+1 WP i agas ddadd Dy -2

a(u) =8(u-0.5) Mo o0 ey -3
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doy pdilly i goll sganll ssasiol dlgill gidashe Gas dilio
dyadcioll sillolaoll pdgonil yaadii g9 duiljall
a(u) =1-48u + 218 u* - 315 u® +145 u* M a0 ey 4
a(u)=u+2 exp (-16u°) MM Ly a0 Ay -5

) g 3 el cDlalaal) GSJA.'J dipa A4S Sy L) 5 83 B piial)l cBlalaal) J)ga Ao SlaisYl g
3L Lagilslane (o i

y=(2u)x+e i zisad) -1
y=(Qu+Dx+e il pisadl -2
y=8(u-05)°x+e A a0 o pisad) -3
y=(1-48u+218 u* -315u° +145 u*)x+ e dagd ) Aa ) (e g isad) -4
y=(Uu+2exp(-16u’))x+e ohi Ll i) -5

MATLAB 4aly J)ga sas 4UiS 5 el cdlalaal) cladgadl Jon SlSlaal) cojlad 14T el
foihe BT A5 1) 8 phial) cOalaal) @l Anadd) cilad gal) Cpe igadl J<1 (2011) o)
Gy s s g sbuy Bugie Land s glsh Gusy X| asasl i olg -1
.0.02
Sua s gy Baanginy Lk £ s Cuny i)l cDldaall Ade Maiad M) U Ll Mg -2
:0.03 sl il
Gl 4 5 el cOllea) Zzigad A A sdal) il aa i M) € Hsdal) s ads -3
P gl daBl clhgiee Sy Aa gben bugia anbl gl Al Cuag

1 1 1

(03=2,0,==,0,=7)

e o Jsand JaY 5l cdldaad clalsal 8 Ladg a3 Yl paiad (e -4
cladgad (n gisad 9 iy (3) B gubmad Cil A Cligiue e s siea JSg Y Alaia)
LGy a8 dadd) § el cdlalaal)
gy A0 Rl i A anale ) iy Sl il L Ladg
(LPK) gl 3gaad) ssaial ) 5l 48y 50 .1
(PS) 4 jad) Ay i) 48y 4k 2

Jiad J) g9 Anad dlaielyp 550 1000 ) S5 a3 LAY BlSLaal) bl gl o Jguand) aay
V(1) o Jsaadly Liaal) g 5 pstiall clalaall 3 gl BlSkaal i) Al 5 amdagil) siall Julas
zisal) ok aad (o bl Cil ) il giu g i) o gan aaands desadd) cladgsal) aaals (5)
gaad) aamial §) gl Ay Alad) LN juis (MSE) Usil) clag e hawgia Jina ad o) Bagl 3
o uilad Y sdd (MSE) Wadl) clayje b gial (g jbaall Gl ad) ad o)y (LPK) i gal
o ) S asand s (MSE) Usill) cilay ja o gia
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dagyiiddly geangoll sgaall ssniol dlgill giidash gy diylds

dyuiioll sillolaoll dgonil gl g dailjall

0.059426387108747
(0.011485497828554)

0.003540283147170
(0.000720458974552)

Gkl (¢ laad) Gl adY) Gl sl s clisal) a2 aaady (MSE) Jlaw o Jare s (1) Jsaa

aﬁn 5 il chlalaall 3 gadl i B Aadiiesall Apaleadll

0.000098914540261
(0.000021083960484)

0.061901764259542
(0.011739756705088)

0.062103312813904
(0.009111342621385)

0.003648108344709
(0.000734510240536)

0.003520111722584
(0.000493242050924)

0.000103495243650
(0.000021990513319)

0.000098395054915
(0.000016115197025)

0.063052868601794
(0.009114959802796)

0.063117685396637
(0.007011833628771)

0.003579010388012
(0.000489337753151)

0.003547376481152
(0.000354393273961)

0.000101720489575
(0.000016217666858)

0.000098505444721
(0.000011959660920)

0.063857857256820
(0.007118649148747)

0.003584647200335
(0.000356533880629)

0.000101036678783
(0.000012378018882)

a3 phalt s jLaal) il Al il gicea g ciliall 2523 gaaaly (MSE) Jlaa ad Jire mdags (2) dsta

A B il calaall i padl ki b dardioal)

Uad) aat ‘5JLuaS\ ey @l gl

0.060173596028792
(0.012797842563552)

0.003531070990053
(0.000751890214986)

j

0.000097760005020
(0.000020011694892)

jnl ) I

0.062786739714586
(0.012936112531024)

0.060752328848187
(0.009020842424664)

0.004061956673870
(0.000812357631246)

0.003472382724420
(0.000521521099063)

0.000495283617050
(0.000101825361918)

0.000097100132212
(0.000013316786534)

LPK
n,=100
PS

0.062350698383555
(0-009032988545470)

0.063137862452745
(0.007707729024013)

0.003945193245062
(0.000612337559553)

0.003570544685812
(0.000430160580780)

0.000504157429182
(0.000067600882578)

0.000097253839503
(0.000010960992400)

LPK
n;=150
PS

0.064329922257749
(0.007912915898293)

0.004025622759663
(0.000459594742309)

0.000495115599425
(0.000058700789107)
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dagyiiddly geangoll sgaall ssniol dlgill giidash gy diylds

Gkl o bl Gl Al @l i g clial) agaas aaaaly (MSE) jlas ad Jams il gy (3) Joaa
Y B yial) clalaall g dgadl s

dyuiioll sillolaoll dgonil gl g dailjall

0.000099160379671
(0.000017827402944)

0.003407244317579
(0.000631520784691)

& A daadiuad) AaledU

0.000099716648962
(0.000019781534729)

0.001767435127701
(0.000397091944304)

0.000101150691607
(0.000014355486515)

0.005150774876904
(0.000965290992402)

0.003512686532970
(0.000601706264224)

0.001724552080232
(0.000312727323040)

0.000102936081512
(0.000014996785179)

0.001729489040109
(0.000245901233005)

0.000101125411601
(0.000011488215779)

0.005278099801777
(0.000732558513415)

0.003578629814083
(0.000455903249400)

0.001731175827524
(0.000258888856933)

0.000101984947886
(0.000011150497774)

G bl (g Jlaad) il Al @l gl g il 2 saa el (MSE) Jlas ab Jara g gs (4) Jsi>

0.001723091464703
(0.000199987083771)

0.005296871226536
(0.000543986071243)

0.001746197421893
(0.000197020174690)

&.l\ B iad) cOalaal) zdgadl il A dasiienad) Apaladll)

Ul aat (g jLaal) il jaly) il glase

A\.Mh.ou\

0.061334996125405
(0.012840559155659)

0.003456598463195
(0.000712757650223)

0.000231708027587
(0.000075621891892)

jnl ) I

LPK

0.064936441721075
(0.013316373175210)

0.060879625970763

(0.008146681734796)

0.004691386685937
(0.001109896065897)

0.003609688033503
(0.000535546820757)

0.001567472233727
(0.000647470628588)

0.000251262794899
(0.000072742546539)

0.063468397854826
(0.008759500834556)

0.061542042562676
(0.007857340633162)

0.005002162347441
(0.000868800388927)

0.003703242040865
(0.000496162046133)

0.001549836084585
(0.000483775943162)

0.000246362645900
(0.000050365665839)

0.063539045238946
(0.007871095534113)

0.005009803968250
(0.000778462437048)

0.001470687475140
(0.000365939122069)
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G Rl (g laad) Gl Al cly glun g i) asaa aaaly (MSE) Jlaw ad Jare s (5) Jsa
wt.u\ 5 el clalaall igal o b Lasiiad) Apaleal

it aat 5 jLaal) Gl o) il giesa

0.058866914405853
(0.012700183512511)

0.003517485859272
(0.000784395723644)

0.000098429346371
(0.000016179081966)

0.062213701802166
(0.013462222335561)

0.060454289406132
(0.008496145301877)

0.005192456126782
(0.001039781515305)

0.003625519855759
(0.000511697947306)

0.001671430195260
(0.000310482993395)

0.000097763872490
(0.000013750173817)

0.063165121157419
(0.008937579105352)

0.061492130799033
(0.007276389872775)

0.005225459854829
(0.000671703977670)

0.003548350550404
(0.000417107774795)

0.001641504123915
(0.000225883672491)

0.000100487286035
(0.000011764707673)

0.063658020662998
(0.007466035078427)

0.005170486004449
(0.000673592308483)

0.001641689205991
(0.000184039063260)

[ PW- PR FETEY RS- { )

Juad) o) an g 5 el clalaal) g dgall il 8 5adinall Apaledll a3 b Adjie P& (.1
Uaid) ey pa o gie Jlral dad JB) i 3 (LPK) i gall 3 gaad) sanial 5) o) 48y jha il 43y 5k
Aad) ciladgal) araad Gl o jbaal) Gl Al Gl giuay ADEY cliall agaa asaaly (MSE)
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O Ala Jod Blslaal) Gujlad <) ) 5 4GSt Uadl) ey o Jan gial (o jbal) il a) o (o Baagl 2
b Padinall Aadd) ciladgadd Gllisy ADAN o bma) Cilad) cligiaey ADEN clial asaa
Slslae Alla gt Unill) cilay ja Jow g 2 Guilad ) ady Laa 4y e g 5 s cils ,Slslacal)

il al) ad Juliy Usdl) clay pe dawgie Jane ad 5al) 3 o) Al aaa 3 LIS o 2.3
B pial) COalaal) 3 gl S il Cppand D) s Laa Uadd) cilay ja o giad (g jbnal)

zisal Asdall Ladl) agan ad algi B addiecadl (g baal) il adY) dad culh LS &) o 4
clad gad) cltal Ukl ey po Jas gie dad 65 ) (ol 5 pstial) cDlalaal)

Budiall COllaal) zigadl il (LPK) Ladagall agaall smid 506 A8k aladiuly asi .5
(VCM)

A Ay gal) Bl g o) B Jad Ayl Bl e s A1 Al 39k Al a6
(VCM) 5 iia) cdlalaall gz 3 gadd
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Comparison between the Local Polynomial Kernel and Penalized
Spline to Estimating Varying Coefficient Model

Abstract

Analysis the economic and financial phenomena and other requires to build
the appropriate model, which represents the causal relations between factors.
The operation building of the model depends on Imaging conditions and factors
surrounding an in mathematical formula and the Researchers target to build
that formula appropriately. Classical linear regression models are an important
statistical tool, but used in a limited way, where is assumed that the relationship
between the variables illustrations and response variables identifiable. To
expand the representation of relationships between variables that represent the
phenomenon under discussion we used Varying Coefficient Models (VCM) as it
assumes the effects of variables illustrations be variable adoption of another
explanatory variable. These structural avoided what is known as Curse of
Dimensionality, which appears when we used nonparametric methods in
estimation. We estimate the varying coefficients by using nonparametric
methods which is the Local Polynomial Kernel (LPK) and Penalized Spline (PS),
and by using simulation technique for comparison we found that the LPK
method is the best.

Keywords: Varying Coefficient Model, Local Polynomial Kernel, Penalized
Spline, Generalized Cross Validation.



