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Abstract

In linear regression, an outlier is an observation with large residual. In other words,
it is an observation whose dependent-variable value is unusual given its values on the
predictor variables. An outlier observation may indicate a data entry error or other
problem.

An observation with an extreme value on a predictor variable is a point with high
leverage. Leverage is a measure of how far an independent variable deviates from its
mean. These leverage points can have an effect on the estimate of regression coefficients .

Robust estimation for regression parameters deals with cases that have very high
leverage, and cases that are outliers. Robust estimation is essentially a compromise
between dropping the case(s) that are moderate outliers and seriously violating the
assumptions of OLS regression. It is a form of weighted least squares regression and is
done iteratively. At each step a new set of weights are determined based on the residuals.
In general, the larger the residuals, the smaller the weights. So the weights depend on
residuals. At the same time, the residuals depend on the model and the model depends
on the weights .

By using empirical simulation approach with data generated from suggesting
linear model and by making some of data points to be outlier observations, the
comparisons was made between three robust estimation methods to study the
differences in many cases and conditions between these estimation methods .
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Manners for treatment of problem: alSeil| dallau bl
Laad PMA (e Apilaaal) ciliphill b S3LAY cialiall JSlia Jal ¢jgh 888 ik dlla
-1 Ik 03 (e Ll Lgtallaa a5 Y g) BILAY CilaaLiall
Campbell's Robust JxlS J duaall padl ddghuas aladialy dimasl) 48kl -1
. [3 ua=a] covariance matrix
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Linear regression analyses :  sdadll ylaaudl Juedai
Y Aniall Jiaal) adinall jifiall B Juasd Al @ il mua g B ol i gad glal) Qi) b
Clgiall B Juaad AN sl A Dependent variable (sim jiia) Alaia) s
iS¢l Independent variables (diiwa @ijsia) X Adghaadly Alied) dayagl
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o WS dikagi o)
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b s OLS dlis¥) o uall
~ -1
by = (X/X) XY - ———— (5)

Outliers in observed data: daibwil! «uileilud| (& dalbwiad| i 2uRlesisl|
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The Mahalanobis Distance
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S = E?:lwi (x; — IJTT]“{(XE- - i]/[Z?:1W1'2 —1]
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w(d;)
W, = i
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w, =1 b jdall gelaadp Bdad o jha g @, e ilS ) &ua
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S o Jgeanll Wb ghaadll (5 sls WILS &g 3al) o5 sl e yull &l o alakiud) oy
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b= (WX/WX) WX/'WY - ®

t Jald d alhall G e Jasa o) aladiialy AL Aluaal) 43, Jhl)
Hamplel's median absolute deviation :
s A dipally (Jas gl ) dlllaall cld) AU Jase ol i [7 Jdas] Hamplel &ald

S(d;) = medenld;|

d; = |d;™ —meden (d™)|

dim = {{:xl - x’medianj S_l {:xl - xmgdian)f}lfz
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217 el el W gt ldae ok 3 dopad) GLM am o )k dulys AR

B laalis 023 ol gy Vo 3 0l 361 Gyl ‘
PRI ¢ A sl (b 5 8 sy Sy = Spp (d))/0.6745 ¢ s
b b LaS 1SS Jgh Ay B Adtita iy JalsS ) o) ) paat pokatiess S
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I ~90)
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i=12,...n ————(9)
DO S
. OLS 48y pUbdS o 3l bawgl) a3 ;G2
Jlaad) allaa ol il afadialy E(}rjlxlj, e xmj) BN Bl (Nl ke 2§
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xpp L= outlier then
i** data is outlier i {{ X — xed) = 2 xp; = xed
[

(Io, - D™[) = 0.5

d xp thove no outlier then
(o — xoed) < 2 Xy = Xy

ith dota have no outlier

(Ip,- D==¢[) = 0.5 Xy = X

i=12..n k=12Z..m
als dllyg (5) Aslaall B LS OLS abie¥) (s jhuall clay yall 48y b aladiuf ol elld aay a3
o i gl Aad ) L 55 my clilgd) L BILAN ol LAl ) (e cidanl)

Describes of Simulation experiments : SELall wilali wiuay
alasly dle 1000 388 ADE (o o gy Jlsad Al GugiSa maliy pliiu) DA G
hih oliian (o pital (3) Adaleall B i) zigal) s ga o alg clalial (100 ¢ 50 ¢ 25)
Gl pidall ga Ui Al bl g el adsil) Adea aladiad BB e s o (X, X, )
N o (0hs OF) @il g M o ((pe 9 pa ) Slbusie i
e gty elad) 58 W ¢ {0 K VN (L ,032) 3% ~N (M, 051) ¢}
(02) a8 by (U, =0) bugia  eahl sl ol Al
(oasibal Aal) pas Jia n )y i=1,2, wen O &) { & ~N (. =0 ,02) o}
-1 ok LaS g Blslaall cujladl duda) ) 2Bl (2 g0 Ly Ladg
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D Ol B Al
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sBtal) ad lo Juaail Ak bl jlaai) alea A (0, X, ) MEieall @l patall sal gl alle i
. Y adnal)
(3) zisadll quuay (Y; ) tadnall galiallg (xu:xizjw’ G pdall claaliiall Ad o8 dag
-l oA BLAN Al e illa (il B e Jaad e Jaad odle) dudal ji8Y) adill g
sdall a1 ady Baaldall) 3L Alfiuall il pial) Cldalia (pe G puag 1 AW AW o
c(Xp tal) e 3 a8 Baaldally X
(6) 2y (1) pdy Saaliall) 33LE Aliiuiall ) paial) Cilaalia e day ) gy 14l A o
- (Xy sdall (e (10) 29 , (3 ) aly BaaLally X Lstdal) (e
Ledral (20) 3l Ala) Bl gal) Baalial) dad o puday Alld g BILE CulaaLdial) Aagd Jaaic Cua
L Blslaall 4 e B Balgall AlaY) Lgiliia (e il

Results of simulation experiments :3Elall i ko geili
Ao gal) dpdal si8Y) addll BlSlaall Glad B 5l gal) Clilud) (e 4y 425 1000 aladicd DA (1a
3 b Oilla Bl muiagi a8 LaSy (53L3) A8 ke ad e Laad gl a3 AN clalial) Jaa g
-1 AN 3 phall g Al Slaady) 73 gall Cilalaa yali a3 BlSLaal) 4y a0 Chag
. OLS 4aie¥) (s jual) cilag jal) 1
. Campbell Jals I ddpaal) jadl) 48 ghuaa aladialy oY) Adpasd) 48 kY 2
Hamplel Juaba 3 sllaall Gl AU Jape ) aladinly 450 dluaal) 48 4kl 3
. Cook 48! ddlual) dipa aladinly AN dipaal) 48 kY 4
-1 BlSlaall il (e Ay 2 AN (e (Y Syl S G
. Coefficient of determination 4aill Jalas adl Lylual) blugy) =
Ll Cilay sa Jau gla p—b &) il A_ylual) gy =
. M) zis¥ Mean square error
Loy clalra @) a8t dglual) gyl =
L0 clales ol paid) glhal) jadll ik =
L) Cilalra il padil pUadY) cilay jo o gia ad
il cliad) alaa) Gua (e Ao gall dpdal 8N adlly oMol (Gshl) (e ARk JSI dlliy
c¥lally Alfiuall c paiall Gl dua) 81 adlly jlaady) zigadl Usdl) dalaal 4l j8Y)
=1 A Jglaad) B i ga LaS guilil) cuilS g ¢ BUSLacall G la (B BILAN adlll (ha A jidall

i) zigaly waail Jalea all el o gl W Gl gy (1) ady Jsta
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_m
3 = s
o X; ~N [ﬂxl ,05) ;"E -g EN 2 ed
c 7 ~ e =] 2
= || Xi2~N (#y, 0%) I o g = = 2.
o o N E =
25 || 0.0805 | 0.8642 | 0.9143 | 0.3265
o2 =0.5| 50 || 0.0416 | 0.8542 | 0.9121 | 0.3334
Hx =10, 0 =1 1100 00217 | 07649 | 0.9114 | 0.3448 |
By, =10, o2 = 25 || 0.0825 | 0.5104 | 0.7554 | 0.1065
o2=5 | 50 || 0.0406 | 0.3953 | 0.7527 | 0.0812
) 100 || 0.0211 | 0.2570 | 0.7479 | 0.0652
25 || 0.0776 | 0.7269 | 0.9010 | 0.6092
o2=0.5| 50 || 0.0441 | 0.8839 | 0.9135 | 0.6371
By =10, 054 =5 ———____[100]] 0.0290 | 0.8468 | 0.9140 | 0.6850
By, =10, 02, =5 25 || 0.0810 | 0.4655 | 0.7566 | 0.2227
o2=5 | 50 || 0.0422 | 0.4670 | 0.7610 | 0.2151
100 || 0.0564 | 0.7431 | 0.8076 | 0.1808
25 || 0.0851 | 0.8812 | 0.9287 | 0.2756
6> =0.5| 50 || 0.0412 | 0.8584 | 0.9174 | 0.2994
By =10, 05 =1 ———____[100]] 0.0203 | 0.8390 | 0.9145 | 0.3226
By, =10, 02 =1 25 || 0.0833 | 0.5552 | 0.7732 | 0.0934
o2=5 | 50 || 0.0400 | 0.4932 | 0.7561 | 0.0744
4 100 || 0.0206 | 0.3591 | 0.7437 | 0.0645
25 || 0.0878 | 0.7313 | 0.9040 | 0.4700
o2 =0.5| 50 || 0.0446 | 0.6891 | 0.9160 | 0.5697
Py =10, 63, =5 ©—_____ 100 0.0262 | 0.7974 | 0.9167 | 0.6525 |
By, =10, 02, =5 25 || 0.0851 | 0.4841 | 0.7641 | 0.1785

100 || 0.0218 | 0.4087 | 0.7589 | 0.2001

44 4k il Jalea all dpluat) bl gl) o (1) aBy Jgaadl (pe Cli BlSLaal) il JMA (pa
QA AU @ el Campbell 48k gl masall aalg sl ) @il o8 @ ekl Hamplel
A Bl CE gl Ay Cook A8k Lgaliy aaadl) Jalae cillau gial moaall dalg sl ) b
aail) Jalaa adl cillac gia J8) @ jgda) id QLS 48y pha La) aaal) Jalaa cilaa gial ) g aaad) )
ahl) Lgd b a3 AN eall < (100 ¢ 50 ¢ 25) Cliall alaa) 43S iy dal) A @ Ay
Lol jib) ad B lgd &8 AN ca A8Sy (5 ¢ 0.5) s zigady Undl) daleal dua) j8)
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