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LAl 8 alia 23 s 3 gaall aaie 2 5al) 8 MISE
Al ool ) Jead Aa paislal) g shadll 5 60§ =1,2,3,., 14
- MSE J
el 3o gatall all a8 () S 33 g8l alll Sl il 8 dal (e L5
b iy oanb @) 55 e 8alse A gde Aad + I S5 AT ga Us 3 sealdl
2axia hsail Undll ey je Jawsia gl MSE; () (ssbue 0y (Lina)
S AT (e 3 5aal)
G all Clag pall ot 3l kh aladia K agle 5 dali by Wal (V) zual
Ce ol ddmia Zigal paih a8 Gl 2ayg Al Hall A8 2 gaall et migal e
Wanys ¢ (5 pruall il yall 38y Hh aladiay fp(X) e Jsanll 4600 s )
AU Al Guki 35k oo (Bl 25
e =y, — fp() (34)

el il aai 5 Gag o f(X) el lasi¥) Al s B el alag) aa
dgaall daata oo gall lasi¥l Al

fow(x) = fp(x) + fw(x) (35)

Doubly Robust Polynomial Wavelet 4a jiall 4&y ki) 5.2

T.C. M. Lee & X. L. clialdl 5 S5 (e s2inna &kl oda 5,8 ¢
Gk aladiuly (sl e SIS 8 Cus ¢ [7] Dohon Kin &aldl s Meng [8]
bugidl sl lps gl alasinly g el Bk Jie (Js) 55haS Ll ay sad
8508 el iVl 48 pla Gadad S ey il (sl ) EM A8 5k
G5k Leadind Ul V) ¢ Ayl sdgd Aaidla s dels cililad) Ciasal o any 3l
44 ,kll o383 885 Cheng & Ning olialll 48 e cala giy culiad (5 A (ay gas
Horvitz- sassiall Sllall agad (B (ealnad il 485k Joaats Lild Legl
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(DR) wicladl Guasll jaie aul ade Gl yaa 535 N (HT) Thompson
owde (4 3358040l iyl AlKEa Aslledl (3-8-2) = daiagallg ‘;AXMM\
‘ eA.l}AJ‘ Dlaasy) @)k Gudail A GULW Jaa A (J o) 5 dadS Alainy)
23 (jly agaall daia oangall jlaad¥l 3k ukd add AU 5 ghdll & L
(a\d;.\.m\_u 33 5884l) ("'d\ AAJ\;A xy 43) Cs (DRPW) w)hw(u ASAA.UJ:J\
Al Aol Jeals L?_'ﬂ\) sl e AUl 3 gdaddl Baday SN 2y (27) Aozl
Ll s Hall @ld GSJA.'\S\ Jaa eSLu 8] (83, e Sl fp(x) 3 gaadl daxtia

o) Cam ] iyl Byl il

y. =b, +b,x +b,x? (36)

g, = fp(9) o S
2 Rl B sk e 315l an ol s

e =9 — fp(x) (37)
Jsmanll 5l e (3-2) 8 o sall guliil) o sall lasiVI Gudai 1l
Dlaaiy) Al Jledl) el e
fdrpw(x) = fw(x) + fp(x) (38)
sl 6

BSlaall Coslul aladinl Bk e Ay okl calall (B ela e Gudad ()
Qs (8 Lgal 55 o oSy Al YW (e 538 S) 8lSae da) e (Simulation)
BlSlaall o shasl alatind (e galll (5 ¢ e gee JS) il () pam gl Ay eal)
aran Al gl 3] jlaial W e caslal) 13 ol Leaa) Gl 3aad S
Ahall 5 Apall o ladllS Aaadl gl el alla® (Al Ay Hhly dpalall LIS
Jan el 4S5 juS iy N 2 liad A colatl e L e

il ial) 15 6.1
i=L...,n¢ x, =i/nd <un (1) Aalaall & alaaD) jlasi¥) =3 sai¥
b 25 Fosh e Ol [0,1] B8 e dggluiie lilee Dy dua
Jha 8 W pai ol ) Al Jlaas¥) Al f(x) e O s Gl shea daw siag
G5 (X, Y;) 2 Sl Al e s Y AIWY) jeie a8 Gl s
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aa 4l lilias (3-4) A dawasall HLEAY) 1o SR (e o 58 oy adinall jiciall

€ sl
£ 30V el sall (e Adlite Cul gie aladind (5 ya BlSIaall o jlas il
¢ 2° =64 a5 liall 4 gas TG Adiul &S Cus n Sl asaa L]

n=2! Q}&“Q\QHL&M\@;AQ)S 2% =256 « 272128

UGV IR B RGTN

i sl o e L) plasial 8 Cus (SNIR) sl 5 ,L3Y) a2
. SNR= 5,10

MJAMEMJLG;\ d\}qi\jmehﬁu\dﬁq}d(xi) _)L.\:\.AY\J\JJ 3
(3-4) &
(15% , 25% ) A5 Al o B Alasil 5 Cua ol i 4

CO0=2 Al Al (e 2508l daia da )

[11] Test Function Y Jise 6.2

b Lol Lanlie g Al gaiy dpuld LA Jlso LS Jlsall o el

b ni Lo Qe ) Jalshall (40 e same (el Crannn L3S BlSLaal (ol

sl e 4 jma oS5 JIsall o3 o5 eadl a1l e 33 sald) UL e sana
P SV [5] Jisall Al (2 pai Casass [0,1]

Doppler s .1

f, () = {x@—x)}"? sin{2z(1+ £) (x + £)}, 6 =0.05 (39)
Heavisine 4la .2

f,(X) =4sin 4zx —sgn(x —0.3) —sgn(0.72 — x) (40)
Blocks 412 .3

f,00=>hk(x—x;), k(x)={+sgn(x)}/2 (41)
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(x;) = (0.1,0.13,0.15,0.23,0.25,0.40,0.44,0.65,0.76,0.78,0.81)
(h,) = (4,—5,—4,5,—4.2,2.1,4.3,-3.1,2.1,—4.2)

Doppler Heavi

Blocks

JLEAY) Jiga : (3) Jsi

slaall a3 6.3

Tisad (B Aeadinall HLEAY) J) 5 Canny BSLaal) el il 5 Caia g ol Lia
sl Bl e A e (X, Y;) bl a6l (1) alaa3) jlassy)
Alaia¥) jaaie (833 580l sl Aallaa 3yl (e 22 s g DA e 73 gadY)
el 8 Aaoadiiall (@3l Cauda 8 3 Cua Adlida B LA iy Gle a gaal
S sdiall i) e Jal gl aen il (500) el ) S5 &3 33k diu A
s JS 1S5 e sl 5 ey g3
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) sdiall olasall AT aladsial oy ¢ A pdial) liLall A 65 b 5y 8 e JS 8
b Aamsall dapall 3i5 400 phe LaiuY) e Claalie aey ol MAR
(23) Ualaal)

G Asmsally dikll o Jee gadle o (BIPW) diph Gul oYl
P AUl ol ghadll Ba 5 05 (1 B B3ale) (1) Aae ol sa

5 (1-4) b Aann sall adinall juaiall s oanm il juaiall (e SIS a5 2ay L]
dam sall dpall B35 Alaial) e e Sl sl e Llee o) ol
. (33) Aslaal aladinly 53 giall Y ad dallae & (23) Aoledll b

2daia zigal Ay aad AlatuY) puatal 82 gaall UL dallaa &5 o) 2 2
L ol Glay yall aladsiuly

(34) Mokl 8 dam pal) Bl 3k o A5l a1 3

(Sl e (3-2) P el caasall Dlasi¥l Gaday 4

Baaall 38y Spanll tele qausall laad¥) A el @l sai 5
EN Gl Jpmaall piw Ua Jall S, (22) Adedl 3 daa sl
LS Aial) dagd g5 Jgaall daxia ﬁ}d\ Slasay) Adlal <l yaass

Axa )l Al (8 ma ge
G damsally Ag skl o dae gadle of 0 (DRPW) ik Gada :bald
A kil By (5 (2 ke ) (2) Fe s )Al

el Cun ((DR) 44k aladiuly calead) laaiVl Gy sa8 48yl 5ukai L1
i) e ad e Jganll (30) Uslaal) 8 daia sall dapall Guks
.53 884l

0 3l e Al Aaall (e 3gaal) damte zsall fp(X) ded aai L2
. peall Glay jall aladiuly 433kl

(37) Al 8 A sl el 3o e 5 83 3

G AR ke i 43 sha s Gl o asall iyl Guai 4
Bk Hadiul de 4 SAL sl o) ol e Jgeanll G
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«(Epenchenkov) lls alaiiul &5 a8y ((2-3) A 4auasadl (DRPW)
(Plug-in dircet) 4 yh g8 vgaill dalea Wil

il Julal 6.4
f(X) sy s 1

('SNR) i sl oy laidl) ot (pe SIS COBAL 43 LD dale 5 ) gucay
ol il 4y e DRPW ¢ iall i) 355 Ciliall o gmn 5 Asial) o

f,(X) ey s 2

SNR=5 (i el daig 64 die anng %15 s 4w die 5 dale 5 ) smn
i) il Ly 55 pe Adial) af COUAL S el eld) ol Ladl
i A i Lol BIPW il (355 Dl disll slaal 4 Lol «DRPW
poany Adiall ad ALy DRPW il juasill g4& Laads SNR=10
L)

DRPW £ il il (3 565 Jaadlid 64 die ana s %25 ook A vie Ll

i de BIPW i (i Law «SURE, CV idic defs SNR=10 e

Ladlid (256 ¢128) aas 2ic Wl « CV, Universal dde 2ad s SNR=5 (i s
Adial) a8 g (ol ot CABEAL g <l sl Ay e BIPW o (358

fo(X) gayr da 3

@il Ladl (128 «64) due asnas %15 Ol dus ey e 3 ) puay

el (548 Jaa 3 SNR=10 i 5 dpud g SURE 4dic 4ad 2ie BIPW _paiill

DRPW z_idl) il (355 Jaadl %25 i s sie Wl DRPW ¢yl
el G g Cliall o saa 5 diall 08 CaBliAL

5 JLEV1 s O R 4l b e o ¢ (sl D 5LEY1 £s) SNR !
A 3 LAY Al G danall & AN (i 2ty gl Leae A sandll (NOISE) i sl 4aid

SNR = Zsional 1 251 dpall (385 Ledboan g (i (e 45t e
O

noise
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(1) Js>

peaal %15 (88 A g 4 3adl Doppler ADA &) paiil) 45 el MSE Jbza
SNR=10, SNR=5 (s g (A} 8 L&) iy N=256, =128, n=64 <l
Sure Universal CcVv
SNR=5 SNR=10 SNR=5 SNR=10 SNR=5 SNR=10
n=64
BIPW 0.01290761 | 0.008635101 | 0.01304060 | 0.009021309 | 0.01260377 | 0.009279891
DRPW | 0.009156261 | 0.007350796 | 0.009156261 | 0.007350796 | 0.009208967 | 0.007231386
n=128
BIPW 0.01129779 | 0.008880039 | 0.01506875 | 0.010206173 | 0.01503667 | 0.010225460
DRPW | 0.007141616 | 0.004305472 | 0.007141616 | 0.004888565 | 0.006582957 | 0.004586508
n=256
BIPW | 0.009576080 | 0.010070339 | 0.011462096 | 0.009019977 | 0.009761725 | 0.008565829
DRPW | 0.006971813 | 0.005905501 | 0.006971813 | 0.005178063 | 0.005574153 | 0.005111043
(2) doa

psaal %25 () 4y

-

i ik gatiall Dopp|er g &) ypagil) :CUM MSE e

NR=10 (g ) 5 L&) iy n=256, =128, =64 <lis

Sure Universal CVv
SNR=5 SNR=10 SNR=5 SNR=10 SNR=5 SNR=10

n=64

BIPW 0.01767312 0.01347703 0.01758670 0.01307456 0.01763996 0.01244311

DRPW 0.009824934 0.008596772 0.009824934 0.008596772 0.009854863 0.009106415
n=128

BIPW | 0.01866458 | 0.01637375 | 0.01903258 | 0.01736255 | 0.01624562 | 0.01565867

DRPW | 0.009872897 | 0.009842858 | 0.009872897 | 0.009842858 | 0.010103937 | 0.009952577
n=256

BIPW | 0.01612434 | 0.01282049 | 0.01700527 | 0.01421086 | 0.01512836 | 0.01181037

DRPW | 0.009032292 | 0.006946507 | 0.009032292 | 0.006553716 | 0.008950463 | 0.006296763
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P.E\SAM R RN }\.E ..:.i

o gmiged) i) Gk jan Bylie B Al Az b plubsii!

-

(3) Js>

psaal %15 olasd duud g A pdall Heavisine AN ¢ paidl) 45 il MSE jiza
SNR=10, SNR=5 (s g (A} 5 Ld) quui g N=256, N=128, n=64 <l

Sure Universal CcV

SNR=5 SNR=10 SNR=5 SNR=10 SNR=5 SNR=10
n=64

BIPW | 0.007346267 | 0.004682865 | 0.006613479 | 0.003749266 | 0.006507761 | 0.003673009

DRPW | 0.005214697 | 0.002079536 | 0.005214697 | 0.002079536 | 0.005798040 | 0.002679815
n=128

BIPW | 0.005223748 | 0.006005323 | 0.004902374 | 0.004068223 | 0.004837363 | 0.003968068

DRPW | 0.005138795 | 0.005807593 | 0.006826065 | 0.005404053 | 0.007142345 | 0.005523906
n=256

BIPW | 0.004156575 | 0.009517706 | 0.004021926 | 0.005092062 | 0.004002106 | 0.004997047

DRPW | 0.005053950 | 0.007468338 | 0.005053950 | 0.005673272 | 0.004151547 | 0.005793894
(4) Js>

%25 a8 du g A 3iall Heavisine Al el pastl) 45 aal MSE jbaa

SNR=10, SNR=5 (i gdi A} 3 L) iy n=256, N=128, N=64 <l agaal

Sure Universal CcVv
SNR=5 SNR=10 SNR=5 SNR=10 SNR=5 SNR=10

n=64

BIPW | 0.009705328 | 0.006967265 | 0.008793474 | 0.006280820 | 0.008679318 | 0.006173189

DRPW | 0.008859227 | 0.004187244 | 0.008859227 | 0.004187244 | 0.009248620 | 0.004149591
n=128

BIPW | 0.005793481 | 0.007156381 | 0.005397311 | 0.006547807 | 0.005341070 | 0.006486727

DRPW | 0.00972677 | 0.007251965 | 0.01008933 | 0.007867633 | 0.01023063 | 0.008053544
n=256

BIPW | 0.007349494 | 0.009452139 | 0.007349494 | 0.005423241 | 0.007355703 | 0.005352997

DRPW | 0.008925085 | 0.009076386 | 0.008925085 | 0.007066985 | 0.008469894 | 0.007051746
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(5) Js>

-

clic agaal %15 ()88 L g A gdall Blocks AN el paiil) 45 laal MSE jbaa
SNR=10, SNR=5 (g I 3 L&) cuuiy n=256, n=128, n=64

Sure Universal CcVv
SNR=5 SNR=10 SNR=5 SNR=10 SNR=5 SNR=10

n=64

BIPW 0.02613088 0.02097905 0.02614797 0.02170400 0.02625743 0.02024140

DRPW | 0.01355233 | 0.004761464 | 0.01355233 | 0.009880912 | 0.01397248 | 0.010273640
n=128

BIPW 0.02120379 0.01774562 0.02153016 0.01886903 0.01739452 0.01882397

DRPW | 0.006346031 | 0.008306738 | 0.009050161 | 0.009455502 | 0.009424994 | 0.009671268
n=256

BIPW 0.01667140 | 0.009538898 | 0.01862466 | 0.013101437 | 0.01332884 | 0.010298473

DRPW | 0.006889723 | 0.01184778 | 0.008926612 | 0.01030538 | 0.007922947 | 0.01028037

(6) Js>

clie asaal %25 ()b L g A jdall Blocks AN el yaiil) 45 el MSE jkaa
SNR=10, SNR=5 (s ) 5 ) cuud g =256, n=128, n=64

Sure Universal cVv
SNR=5 SNR=10 SNR=5 SNR=10 SNR=5 SNR=10

n=64

BIPW 0.02542030 0.02427281 0.02578266 0.02435907 0.02534633 0.02393166

DRPW | 0.01425165 | 0.01884875 | 0.01425165 | 0.01536147 | 0.01427282 | 0.01544421
n=128

BIPW | 0.02583084 | 0.02292590 | 0.02586177 | 0.02328932 | 0.02569930 | 0.02028087

DRPW | 0.01629328 | 0.02085763 | 0.01608421 | 0.01819619 | 0.01606907 | 0.01827777
n=256

BIPW | 0.02052275 | 0.01637269 | 0.02098447 | 0.01790606 | 0.01485425 | 0.01403207

DRPW | 0.01727069 | 0.01528143 | 0.01421087 | 0.01181023 | 0.01409739 | 0.01188012
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cilaliiiay) 7

—$36al; Doppler Lia¥) dlla ahsiul xie DRPW ¢ il il 344 .1
Al o a5 Glagdll 5 g 58l

(256 ¢128) lic asans SNRZ5 (i dusi vic BIPW il G358 .2

DRPW ¢ il

Aoy %25 ol Ly (256 ¢128) Ll asaa dic BIPW i) 385 |3
. 64 A aaa die oY) o lah Lain « Heavesine Jbis)

Lain %15 ol 4w aie glay) el L Blocks oyl Ay xe 4
Gl st a5 %25 s s vie DRPW el jposill (34
Al o saa 5 Adial) 0

Al ana 30l ) e XS Gy 88l s Aba Jb MSE 4ed (ailil |5

dah sl vie ola) Jumdl 43 Jaadisan o JSU dial) dad 45 )l e 6
.SURE 4 4a L2l CV 4ie

el
S3LA) Ly il il alles b Lealaiil 5 da il L0 Calig

) e S n ed W gagn S Tl A LS By e S50 2
.M\QM\&\JJ&;ﬁﬂ\}ﬁﬁ\g%ﬂ‘&\#\
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Abstract: The problem of missing of some of sample
observations is one of the main problems that face
researcher during the statistical analysis , the main
problem of missing data are as follows damage ,
negligence, death and morbidity as in the case of
clinical studies

The presence of such a problem within the data may
influence on the analysis and accordingly it may lead
to misleading conclusions despite the fact that the
wavelet estimations are of high efficiency in
estimating the regression function , but it may be
influenced by the problem of missing data , iIn
addition to the impact of the problem of miss of
accuracy estimation it is not possible to apply these
methods because of the miss of one of its conditions
which is dyadic sample size N =27

According to the great impact stem from that
problem , many researchers who devoted their study
to process this problem by using traditional methods
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in processing missing data , where as the researcher
used imputation methods more efficient and effective
to process the missing data as a primary stage so that
these data will be ready and available to wavelet
application, as a result simulation experiment proved
that the suggested methods (DRPW) are more
efficient and superior to other methods , this paper
also includes the auto correction of boundaries
problem by using polynomial models , and using
different threshold values in wavelet estimations ,
SINCE the suitable choice of this value is decisive
accuracy of these estimations .

Keywords: Missing data, Wavelet regression,
Polynomial, Non parametric Doubly Robust.
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