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Article Info ABSTRACT

Introduction

Regression analysis is a common method for modeling
Research Article relationships between variables. Usually Ordinary Least Squares
method is applied to estimate regression model parameters.
These estimators are unbiased and appropriate when design
matrix is nonsingular.

In presence of multicollinearity, design matrix is singular and
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anuary Other hand, in many fields such as medicine, number of variables
Accepted: . .
14 December 2020 is greater th'c_m the number of observations and usual m_ethods
Published online: such as Ordinary Least Squares are not proper and shrinkage
21 May 2022 methods, such as Lasso, Ridge and ... have a better performance

to estimate regression model coefficients. In the shrinkage
methods, tuning parameter plays an essential role in selecting
variables and estimating parameters. Bridge shrinkage estimators

Keywords: is an estimator that can be obtained by changing its tuning
Ordinary Least Squares parameter. In other words, Bridge method is the extension of
Error Regression; Ridge and Lasso regression methods. Selecting the appropriate
Ridge Ression; amount of tuning parameter is important. There are many

Bridge Regression;
Lasso Regression;
LARS Regression;
Tuning Parameter.

studies on each of these methods under the assumed conditions.
In this paper, performance of Bridge shrinkage estimators, such
as Lasso and Ridge are compared with Lars and Ordinary Least
Squares estimators in a simulation study.

Material and Methods

A simulation study is applied to compare performance of the
regression methods Ridge, Lasso, Lars and Ordinary Least
Squares. MSE criterion is applied to evaluate the method
performance.

Statistical software R is applied for simulation and comparing
the regression methods.

Results and discussion
In the presence of collinearity, Bridge regression estimators will
result in appropriate estimators. These estimators are biased but
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their performance is better than unbiased estimators such as
Ordinary Least Squares. Indeed, Bridge estimators have the best
performance in the class of biased estimators.

Conclusion

In this article, Ridge and Lasso estimators as special cases of
Bridge estimators are compared with Lasso and Ordinary Least
Squares in a simulation study.

This study shows that under the supposed conditions, Ridge,
Lasso and Lars have better action than Ordinary Least Squares
method.

Lars method has the best performance and Ridge estimators is
better than Lasso Regression.

How to cite: Alimohammadi, R., Bahari, Zh., (2022) A Simulation Study for Comparing Ridge and Lars Regression
Estimators. Mathematical Researches, 8 (2), 1-13

[SNOIEN
@ arml © The Author(s). Publisher: Kharazmi University

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]


https://mmr.khu.ac.ir/article-1-2942-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

YOM-T0ET : ala LiLY

YOM-T00¢ @ K9 O b

ol by

Homepage: https:/mmr.khu.ac.ir/

. a8
Jjﬂh?":

T6oke 415 & sanzmende iy

r_alimohammadi@alzahra.ac.ir : Ssg xS g o)l ()5 dya Il olKzils o Lo, 8uSCiils ol 09,5 ¢ Jgtus St gs )
jaleh.bahari90@yah00.com : Sig xSl oy .ol pl e ylias oyl ol8zils o Lol 3aSiiils Lol 09,5 Y

oduS

alio wleMb|

99 09 Sy 3 1 ela pite o g (53l e yo )bl Jslaie sl 51 (o g Sy Jelos
DS 0 I8 Az 050 Jolo Ll el g b jeitio (o daily; (et g5090
tpeS ygem S 5 diile Jgame gl gy el Slaalive slaws 1y by jusiio sl By Vb o b bl jo
3515 50 Sy @bl 3 g e alox il o oLl sla g, 5 Wl |y a3 (oS sole pgs slagls
o sl pate OBl jo il 1B ST gl L"’;%STJ? Cnl )0 i 1o ,95 5 Seew S ) cal o
Ol IS el it b oS ol 650,500 iy (ool (sla 80,915 aiS oo 53k Joo culpd 9905
b1z s ¥ e Slmp ool 5oyl dlie ol jo .l Caws 9 5 gy loFo 500 4 lyies
s pgo (slailss (eSloo Jlne b 1) sl (oLl5 5 00,5 aslio Jsono pgo slaglsi cn S 5 oY S0yl

230 )18 (2bl 990

g allis :allio gg5

VAN YN redl o g b
VWAAN < IYA 16 5550 g,
VWA AIYE 1 ey f,b
VEN Y Ll g b

(ol gloojly
Ot
(oaze by e

ABL pons Solglde w598

.Qlf..\.:.....:y ©

A-Y

kf))‘? oKl )..AL



https://mmr.khu.ac.ir/article-1-2942-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

wnisl0 509 sy lio (60 (5 jlwvenis anllla

doddo )

3 Blase 5l (sl 5o ula piiie (e BLSI (5355150 Joe 5 oy 2 lp lel (SSE S S, Sl
SeeS N g S, P dlus a4y as el o5 (M) Slaslice slowi g o) jlews (P) s o juicin Slows S5y alox
Lo 18 b jesiin 51 (B (Bob 5l 09bio0 g5y Sladoe (3310 5o S 55 Sl b ol el By
9y ol e Ko e L Sl s oS 5 e s )l (S adly o bas il Ko e ysie b SLLSS
2 903,5 Dbl 039y 23 p Fie 1o 45 i 5| oS asgermany o Jilao 4555 I L (25)bs)
Sl n lashs, el Gomm Sy Siledse 50 ity tn el Wil calpo 0,8 8515 g ate Sl
L agzlae ;0 v g p5 4 p5 &jg0dy i slo i ol (OLS) ' sole p9d e (p S Heaw S
Joe slacaw] 5l e plas g5 5l Slaabl BB o Slae aiil o 95 0 Sslite slo Ty 5l a5 slaosls
e 0,Lil b ysie Cawyol Gl g o ot S8 (g Il pae 4 gl oo b gy ol 5l eolaul s o
ol o by, Wb oo 3 wais aBl ol g Sy g (Saen & Sy OIS cpl ogdleay
4255 050 2L oL (i o pitie G (Ko (By (ogatar IMSe (pl (18l S 50 )58, plgrea
NORTR I
Lo ,5 s B bl dlas pgs slelss by aub sl obbiiil (sla s, a5 wiols oles [8] ¥ plil 4 ars
OlFsn 565k 4 S (0 slml o)l (55lke (J5 ams oo (a5 Ty 50,515 (il placasgaze iz 92
b zals (MSE) Uas g0 slaglys Sl Coles 10 090 lgaual

Ogw Sy Joo cl b SUS el 1 s gy w 5ya 0 .Y

erl Oyge & b e S5 Joe
Y=XB+¢€

Bpx1) s S yuiiio polin oy yile Xnxp) el yxio Slaslive )l Vi) o 50 45wy, Jlai o1,
COU(E) = u‘“—‘l’)bﬁsjE(E) =0 ..\.uoll;b_‘!oL@ (_gUa> )‘o).} E(TLXI) = (El, ...,En)Ts u;'g.uu)f) w‘}o )loﬁ
Q = LS“"U osile ‘05& (_gl.&bulj.' &M &S ‘5;0)3]}' LSIBAM ‘njb (_';LQ’Q‘?" w).a..o.s )fo)s—‘).g

Q 5l orSiin b XTX L ile (o9 Sl &jgo 50 iles powive |, Q(By, o, Bp) = €Te = X1, €7

1 Ordinary Least Squares Estimator

2 James and Stein


https://mmr.khu.ac.ir/article-1-2942-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

1F+) 4090 a‘)ln.& ‘M 3)5.3 ‘A.f‘éé) ‘_;bb‘)«.bj)? 0

Jol> B oLs — XTX)'XTY Osods Joe culyps S0yl ol giie ol )8 ao plps o cuns

&2 oLl 59, )Y

Y205t 20 il X0 1B St ad cov ], Q suile pgs slagls ggame [Y] ) any 3 5 U8
alfaiz ason b ablie lp Fmp oo )S ol @ Tow 5 ") oS 5l eomed Glgieas 1) 15 030,5 ponte
Syge & G il Al o 5l Lol 5055 isgei &

BBridge = argmin ((Y - Xﬂ)T(Y - Xﬁ) + k2?=1 |[))j |y)
B

554 033 S gn S |, ol 4 0 Jraos BL e 5 009 28 el K 0T 50 o g e Jol>
w398 e Y = 2 Slakal) ol 0 w0 anles S5l LIS Gl a4 e Yo aig ol o5 el
aslllae 590 1y S5m0 mp G3emS 5 M g 5 Sbo sl 9 (350 5, = 1 515558 00 Jid gy 95
dole 18

e iy gy Il B g, = XTX KD TIXTY a0 s @)y 59550V = 2 sl
S1ols las DY ot Ll ey T oo ooty (g30e & j90a culypd Jlon K Jlaie 1 sl g 8,0 slatay & )90
Oygo 4 g¥ 5555 0 calps il XTX =T sy Mosleie )b o yile

k +
ﬁ Lasso — Sgn(ﬂ OLS) (ﬁ OLS _51)
ool @t = max(0,a) g cdle @b Sgn ;1 jo a5 Wl o cows @

o ‘S‘M S0 (5‘)“) 9...03] MLA.QASlSCAH} 5o @ﬁ)fo”—lﬁ

1 Frank and Friedman

2 Ridge

3 Lasso (Least Absolute Shrinkage and Selection Operator)
4 Bridge Regression

5 Tuning Parameter

6 Mallick and Yi

7 Tibshirani

8 Orthogonal


https://mmr.khu.ac.ir/article-1-2942-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

wnisl0 509 sy lio (60 (5 jlwvenis anllla

o~
i
B " e .
B X A8
R y.
o 5
[ O]
b <)
- - N i
T
| e— -
8 : p
s, R |
‘ |
AR )
LASSO RIDGE

2

-
"
ro

—

I

JOIN
N

1 0 1 1 0 1
B B
'y:]_ ]/<1

LA
Y

By

A Ao : 1 0 :
t=19p =4 b ,o gy oms) s, e VPSS

'95& (_gl.ﬁu‘y qu.QS \))51)4 w;).n l; ouils ‘050 u‘y é}a?bo 9 (lﬁlly + |ﬁ2|]/ S 1) Q‘jb :L._‘>Ls \J&w
Olis y calp 50,5 0yl yho Y 22 cloje @y gy Sl zas 4 JSB cal ams e plis 1) ole
colpo oyl p ¥ ST LBy Lol .l Jao ol 5l (SO ol jo a5 ail slakais jo wlgs cos Al 90 5,95 45 ool
eiia o ol a5 008 35510 sho Tads 3oy (sl puiie @ bogaye il 5l (o o8 320 n ool (1SS &

s Dyge Ll yeine Sl s (sl (Gasy il 5o Calpl b wales il Jue Sl calys T4 by


https://mmr.khu.ac.ir/article-1-2942-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

1F+) 090 65 los it 8590 o 6l 5 (slo ity 3 Y

Slp sl izl Cgmme b Yh om0 (e¥ dox 5D Y S T 6l ) o p (LoL&] g, 5l eosliunl (Shg cnlaS

855 axzlye Y]V 58 4 lgige gy 595510 il )l dmilone

01, GOV ) widl, e lite (oxims litel ol plgs o b J 58 1ol g ¥ (ool el aige il sl

Sygo kel K =0 5y =1 slaial )y gl S 6l [F] Y Lalg g ol STy o] a5 s, 8
2
1 e
GCV =X, <E) M
sSae 7 i sla B slaws g P(k) = trace(X(XTX + kQ)TXT) —np o 10 45 o g0 iy

~Bridge , Yip |Y 2 . .
Vi 1 9 Q=dlag(5|ﬁj| ) asdly oS

S b slane pay a5l 4nals | 553 ke mawies GCV o bl a5 wigds o el Lz k 5 ¥ sla el

ol ei'k =y —

alons (1, ) 255 52 512 GOV Jlaie ke 20 57 2 1 4l 50 (sslane slaalolB Lk 5y 5l 5 polia (28,5
I¥] atl o0t poris GEV T (gl a5 355 g0 St b el )y el 3591 Blyeas K 5 ¥ 51 (6 )l0de 5 593 o
S BT EA

(295 Ol > el o gl Ty oy (g 9 5m¥ g, 51 285 SN bl ST el (as (g, oy¥ 55
e g Wgd o Jae S)ly ST 4 ST ansl anBls 1y Joe 4y 9555 sl p3Y Jlae &S (S50 50 (s sl e
S oo Bybn 1) gu¥ Bg; Slewbre (Sauzmy 5 SeudS slaghs) lagals by, (nl Wgd ced B3> 39
oY i psNNLYLY

P80 Fsly yite b 1) (Saen Jladie G fldon &S (6rkie gdg0 (2 S 2l e calp pled L
Oliee &5 (GlasS 4y ol go aldloy (K1) (e i Sliwsly 50 (o a5 (02555 s (X1) O3 oo
15 m IS sl LS (1) (lp Jio il 31 ol slaonlails b () o gienss oo (Koo
O &1 4S5 350 (slacgazme O)ly (soge (g ritie Sl U 0gd go LBl (X1, X2) O gl sl sLisl,
Ny v e 9 01 Sl (e et 90 p (e (2310 5l Jol Jae oaile b ) (Shen (i i 5
Sygo 4 (1) )Y oy 5l ol 3,505 05550 0l 50 il g0 aslol oo 4y Lo yiiie 05

a=xp

e e S Al e 50 50 el s Gl iie polie ey Sl X g g S calpd oy B ol a5 e

V15 [Ah)og walss 5M anl slacy po slass @l o M5l 5 00l adlil [l 5,00 Joe &

1 Fu
2 Generalized Cross Validation
3 Wahba

4 Forward Stagewise


https://mmr.khu.ac.ir/article-1-2942-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

wnisl0 509 sy lio (60 (5 jlwvenis anllla

S itwand axdllae Y

@ole p9d Slagles (n oS by, dmslie g 0, Sas (2l 4 sl Cige (giluand anls sl eslitul b i el o
oS gl 5ol salss aisls y iz Geew )T, Joe ;0 (oY 5y 60505500 655 2 S D r b)Y s
axdllas 8 50 cdl> (b jo cin 1) onls (giluacd o Juw il alfais Jases b ablis gl colail slo o,
e Gl b obvosls il gl cul Sglate ()b o s il jo Alfuis Jatren jlade pu2 oo )8
O ygo 4y oosls as” wols slgaioy [£] 55,05 5 Wligs S ccaliso

xij = (1 - hz)l/ZZij + h'Zip i= 1, W n, ] = 1, o, P

(SsS yiie 93 52 (i (Smnon N g 0 aibind Jloy 95 5 Jitus Bolasans slael Zjj ol 50 45 wigd oy
ol

el 00l plol Condg wiz )0 bl (Som S5 Slagts; amlie Holaie 4 asll o

s aibk 502 B3l b das ags sy wShe a5 Syge 40 03,5 olo [V ipegl 5 Guslags ) <l
03 o5 XTX G le o3y e 038855 b jBlite 0ad Jloy o3ug 5o B 5T cardl cll (s (sl itio
Syt porizs (MSE) b g3 laplss oS (eSibos o5 T a2l BT = 1

1= 52050100 554 B Jop sl 5,50 sy XTX o ile iy ok 525,51 i o e 113
g a oolial gy juiie polie (sjludrnds 00 = 05 5p = 4,20 = 0.7,0.9,0.99

a5 098 oo Sl K 5l (g lie o gy ol (wlal el oial s 4 GV g, 51K s 398 9,50 plas o
Ded praiae GCV . 4l &

Ao &SI Jgaz jo g jlwancss 5l Jol> zls MSE 5o 48,5 a5 o Vev e ol 1SS slows o)lge den jo

(p =420 n=520,50,100 h=0.7,0.9,0.99) )l (sjlutrct gl ) Jou

P=20 p=4 MSE h
100 50 20 5 100 50 20 5 n
0.149 0.471 NA NA 0.023 0.043 0.150 3715 OLS

0.072 0.104 0.284 0.421 0.027 0.040 0.080 0.473 Ridge 0.7
0.159 0.483 1.282 3.617 0.021 0.440 0.144 0.850 Lasso

0.190 0.430 1.022 3.100 0.021 0.40 0.134 0.800 Lars

0.465 1.291 NA NA 0.062 0.126 0.407 5135 OLS

0.063 0.092 0.282 0.254 0.045 0.061 0.109 0.371 Ridge 0.9
0.470 1.025 1.942 5.322 0.062 0.125 0.342 1.363 Lasso ’
0.247 0.803 0.952 4.220 0.041 0.110 0.320 1.330 Lars

5.691 15.31 NA NA 0.133 0.274 0.876 4955 OLS

0.045 0.072 0.133 0.149 0.044 0.060 0.109 0.351 Ridge 0.99
1.612 2.129 3.451 7.474 0.133 0.255 0.566 1.751 Lasso
1.352 1.712 2.121 5.124 0.100 0.215 0.327 1.631 Lars

1 Newhouse and Oman


https://mmr.khu.ac.ir/article-1-2942-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

1F+) 090 6l qpiciiis 5,90 (ol sloing q

S0 515 ey A 1yl il ad g0le g0 Sl (S Slgy ol Ll L 0 e dlaxMle oS jsboilen
o505 52 yalos 4 S 0,Shos g SIS @y 5905510 iz A8 oo Jas it o0, 9 ¥ ,550 50 90 Lol
M oli8l L 0gd oo odalive (puzres .l Golo 55 09 o0 o) LB b ysise dlawy a5 Sloj ases opl ool
shls ools b ol Slaslive 51 is oo olows By S5 el yo plpl ol oo Sguge 10,5551 acn
eSlee oo 59yl Cuss a1y calpo 9 4 Wlgised e Sl (aymeS S0yl il Alair hses
5 0,1 ole pgd Glely (n S S5l 5l oyt 0o Y 505515 Lol 03gs 05 Sl (T sl e ol
SIS gy g ,Sy ol 5o sl (LB 55615 90 51 e Y S50 uizmen el (558 glas lls

Ll gy ple G 5o (S SES (i

Ciyat Y Jolax 0048 oyl o f = (3,1.5,0,1,0,0,0,0)T Oygots sl pl jo Y Sl

P55 SIS eeS OsesS) slagts; 4 NZ00 s =200 (ol GgewsS) calyd 0550 ln Siloand @l

] 00 dj‘)l w)y 930 ‘5.“}/ s‘_gOLC

(p=8n=20,h=0.7)Y o> siloacs mks ¥ Jgus

ﬁ .[?OLS Blasso ﬁARidge BLars
3.00 0.72 1.00 1.70 1.10
1.50 -8.66 1.10 2.08 1.30
0.00 -12.40 0.90 2.16 2.61
1.00 0.90 0.00 0.33 0.15
0.00 -4.13 0.00 0.40 0.00
0.00 -7.30 0.00 0.25 -0.67
0.00 11.33 4.17 0.88 7.45
0.00 10.96 0.00 0.35 0.00

Sl 5Sibe Jlao L) Y Sl g 55 sloigy (lotends 5l ol (sl 50,50 (gllas dnlin 0 Y Jgazr 5o

] 00 <LA_>L>)J (Ua.> 9o

(p=8n=20h=0.7) Yoo gloars b pgs sleily oSlo ¥ Jgur

BOLS ﬁRidge .Blasso .BLars

355.71 40.84 62.14 58.98

w‘ IR 45‘)‘ cn = 50 449.04 o)“..lj‘ L: Y od> (5‘)" ‘_;‘)LHJM G’LAJ ¥ Js..\? e


https://mmr.khu.ac.ir/article-1-2942-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

wnisl0 509 sy lio (60 (5 jlwvenis anllla

(p=8n=50h=0.7)Y > sjlotrs mls FJgax

ﬁ 30LS Blasso BRidge BLa'rs
3.00 -1.82 2.10 2.81 2.50
1.50 3.55 1.01 1.20 1.85
0.00 4.26 0.03 0.02 0.01
1.00 7.25 2.02 1.03 0.92
0.00 1.19 0.00 0.02 0.00
0.00 -0.19 0.00 0.01 0.00
0.00 1.34 0.00 0.02 0.00
0.00 -5.95 -5.95 0.00 -0.10

“_g)l...;d.y.....» C”L’" LgUaé £9d ‘_thbe.? g}:iiL:.A n =250 (_g‘ﬁ\' oI I c;’?‘"‘“’)f) 6La)fo)5]ﬁ 6“"-"’ MLM ‘_g‘)g

Y ol iloans slp b pgs slslys oSk 10 Jgao

BOLS /?Ridge Blasso BLars
93.58 17.21 23.93 22.11

Syl sl azgi BB iz axen oliee g jho Bl (s jlake (285 simo e ol T o Y Jola
g S5l n 425 el Vb s QT MSE jlaiie 5008 Ty (s )o @ | el 10 Wlgi o p99 slaglss (e
@55 0 as o gla il 05505 50 GoyY 5 su¥ sl )S0,515 T ¥ Jaz 4 azgi b cul (g S MSE (o)l
N mlrd o1 bgrye sl yeite o5 cnl 0 5 digd o0 85510 o Bids 1 (o sloite culpd 5l (5 5 25500
o yeicie Dbl 5 (hoysl QUL 5 ¥ a S oy¥ (39) 00 MSE jaS ke & azgi b wish oo g)l> Jow

sl QT 658 2 blie 51 39y ol Glesen ysb &
OS5 & S 674 9, 8oe 9 5 )Y i) (Ll sla ) a5 e oo L (giluaned @l (IS sk 4
slass 4y Cond Slaalios slaws a5 YU awy Jlaw 10 g chdrad j50 &g ;0 5 )10 Jgess pg0 slaples o eSS

Ded o0 dnogi 7y 9 oyY SBs, 6 xS L A il 65 b yste

podS uy Lepold 53 (Fgmw )T ) Gleebgy 02,8 ),Y
Jad Sl e 4 axg5 L1, 1APYNAY . sla e 5o lggl clbl ol pasS o) olse IOWA) 51 slosls
ol 1y ole iy ol sl oo (g, oslail Ol a0 awgie izres g Sulloy Jad i, Jad ole a8

w‘ o..\.o" (Yleld) cwl; ).A_‘-A.A ij) (_ngo)Lo—‘ Y Jj..\} )99 LQ).J...A u.:‘ )‘ LSO'“"B" ?Js..\? o MJGA


https://mmr.khu.ac.ir/article-1-2942-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

1F+) 4090 a‘)ln.& ‘M 3)5.3 ‘A.f‘éé) ‘_;bb‘)«.bj)? \\

loga] Slemals sl piie Carogs F Jouar

Lo s hog b yesie £33
z:;';j Jlo oas ool oS 5 Gl e
; srSosll Jlo (e i
Tamp1 i L
Rainl a8 ol (gl (slas bawgie W
;zmgz a8 obe odsl (Al Lawgie " "
Temp3 25 ol g sles Lo .
Rain3 2y ole (regd ()l Lagie W
Temp4 by ol ypages slos ansgio W

0 ole (pogs (D)L Lagie
Cils ol sloo lawgin

W PRV Y Jguz o ‘”ﬂ slosls o GMJL’ e (Smoys ‘_gl,mo)l.c]

159{1 slols jo muly e brogs Lngzm)L,oT VJgue

e Gl Sl oS Lo pyw Sl b Jol Sl rousie

13.18 50.0 76.0 59.0 52.0 43.1 20.0

5 @y oY OLS oen 3,5 (3, ez @ losls (pl 6lp Sowm )5 Joo byl )l slo S0 551l 0,91

1w 00 43‘)‘ A de.> )Q L)"’)y

L?H] s> L ol).c..(b ‘99—.’.—‘ sosls 6‘)—.’ Lbj.’:.a\)l.i 9)5]).3 :A‘Jgdq

ﬁOLS ﬁlasso .BRidge ﬂLarS
0.00 0.00 0.00 0.66
0.88 0.76 0.62 0.00
0.78 0.28 0.43 0.00
-0.46 0.00 -0.29 0.00
-0.78 0.00 -0.77 0.00
0.48 0.00 0.12 1.69
2.56 2.10 2.08 -0.17
0.05 -0.01 -0.05 0.00
0.41 0.24 0.64 -0.23
-0.66 -0.55 -0.51 0.66
MSE 61.83 50.62 47.49 42.57

5 ol 3,Shae i SIS )Y g st eiie A bl 2 paS (e 35510 sl 45 amae LS A Jgor
‘5>u53 U"‘ Q?‘“@JMWQ;DL‘” wyASwLQ U»S)JJL» )| u»u.: Uj AW o)jT)waw\)«a o\wum
P9y nle & Cad gy 0 Soe sy o) 5l e 15 gy gy b e 5 (gileand @l o )Y b,


https://mmr.khu.ac.ir/article-1-2942-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

\Y
wnisl0 509 sy lio (60 (5 jlwvenis anllla

=

e oS Jalge 51 (S0l 3 ams llo el 1 (6 loms (615 dine oy S S¥lae sl 55,515 ol 3guge
dlie (ol 0 a8 jsbylen ol z b s yile 4o asien 3435 b oo a8bogags sl 50 515 18l (gl W &
R 6ok Az 0550 Ul Lol (g5 5l 3T glo Jlo y0 4 aidlogign sloFo 5T cnl 5l (S «xdS ol 2
5035152 it 42150 atvon Al b (g sl pu¥ 5 ) (s Ol 25 DY 5 g 50550 el 4385
oS (s0le pgo slagly ka8 585510 sl 1 T (sllas g sl 50,5150 0 e eyl slo 0510 00, 0
DS o azgi 1y 50500 ol 5l eolatul 4S5 Csl g3 g dube sla Sy sl)lS izen §
5hoolatul g ailfois asen dlue 8,5l 0 b ailfass Seew,S, OVoles colps 0,905 4 lia ol 5o
L1y g g gy dibe gy ;59,500 Cuized ol 00l a0 0,55 0 iz 4 JSio 0l Ll o a5 Sleosls
55 o alf iz asan bogay b ablie )0 525 (o)¥ 50515 a8 0Bl jo 5 00ls J18 gy 20 9550 )Y 50,505
Fosln ol Tis ool 45 2y 0 Sy Ll jeite QU 5 b5l Ghay ol 50 et 5 Cunl 035 Jac
ol 00l Yl b Plase 5 (] Cegme s
A5 0)90 (Sge Sy sla gy il B 4851 4 pasS clbls p slaosls Jol @l 5l 60 )15 )l g 4

S ool ) by gilwans 5l ol auls 50 bosls ol 4

References

1. Tibshirani R., “Regression Shrinkage and Selection via the lasso”, Journal of Royal
Statistical Society (1966), 58,1,267-88.

2. FU, ], “Penalized Regressions: The Bridge Versus the Lasso”, Journal of Computational
and Graphical Statistics, Vol. 7, No. 3, (1998), 397-416.

3. Frank I. E. and Friedman J. H., “ A statistical view of some chemometrics regression
tools (with discussion)”, Technom., 35, (1993), 109-148.

4. Craven, P. and Wahba, G., "Smoothing Noisy Data With Spline Functions", Numerische
Mathematik,31, (1979 ), 377-403.

5. James W. and Stein C., “Estimation with quadratic loss”, Proceeding of the forth
berkely symposium, 1, (1961), 361-379.

6. Moc. Donald. G. C and Galarneau. D. I. ,“A monte carlo evaluation of some ridge
type estimators", Amer. Statist. Assoc. (1975), 70, 407-416.


https://mmr.khu.ac.ir/article-1-2942-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

IF+1 090 6 yloss it 590 o ol 5 slo g 3y v

7. Newhouse. J. P.and Oman. S. D., "An evaluation of ridge estimators", Rand Corporation, P-
716-PR

8. Mallick, H. and Y1, N., “Bayesian Bridge Regression”, Journal of Applied Statistics,
Vol. 45, No. 6, (2018), 988-1008.

9. Efron, B., Hastie, T., Johnstone, I. and Tibshirani, R., “Least Angle Regression”, The
Annals of Statistics, Vol. 32, No. 2, (2004) 407-499.

10. Hesterberg, T., Choi, N. H., Meier, L. and Fraley C., “Least Angle and L1 Penalized
Regression: A review”, Statistical Surveys, (2008), Vol. 2, 61-93.


https://mmr.khu.ac.ir/article-1-2942-fa.html
http://www.tcpdf.org

