2026 ks 204 s dnadallg dslaz Y19 LluiY) Sge ] 431 o)1 Al —\\
No.20A Feb.2026 Iraqi Journal of Humanitarian, Social and Scientific Research § (L&
Print ISSN 2710-0952 Electronic ISSN 2790-1254 e

Al jlasd) aladialy cpbal) (uilad ade 5 Jadd) saeill JB 3 dadd) Slaady) 73 gad ks
4l Al 33 1 (GRLS(K)): iall daaral) Sadall (g jal) cilay jall g
s 33l dasa 3
ALY 5 5,12V 3K - slaky deala
alda (gals )
Sl 53 5aV) A0S alaky daals A slanl and 8 yiiuale 4l

ueilal)
Dl zilar b elad¥) ol Guilad ade 5 padll Jaddl axel) S dalles ) dhnd) 138 Cangy
(Rldge s all Hlasdl @9{)}: Oon AHadl PA (e cLSJsJ\ Jalasil) é Al beall L;L;j\

3sad Al Al Sadie) (GRLS(K)). sl deenadl 2a8all (5 janall Glayyall sRegression)
a_a\J:am L@mﬁ@@?b@qﬂ\ a_a\):uu.d\ U““\L}m&“ c\a._\\_a \‘):u_m Lﬁd&.ﬂ\ u.n\.u:‘}" JA.\.J\,).ALA.\S\
Of il & jedal Apaill ol jusiall 8 (g il o) il Amgada uSiai Ay Ayie ) il aladinly (Al
sl e il i) adial ey Claleal) Gl e ) ) Gaead 8 Gl Ridge 43k
Gasza Aphadl) 2 gl) (a5 aanall ol e (ELSEY) plad) G V) Ardi e Ay 5050 480 (38a3 pa ¢ adll
RSS (aliail LoV 5 ¢ Ahany) ¢la¥l &l jise Cum (30 3US JiST &5 ) GaIGRLS(K) Ukl
Ao 5 iall dpmpenil) ClBMall 3a8a g Cilalrall (colaB®Y) 3LY) 3 35 e Duad (MAPESMSE
i Badeall 4,080 2 3laill dagDle ST 5 DalSia Ly i | jla) Jiai GRLS(K) of (o) ol (aliy s
A s Abean ) OISR g (pel 5

ol gl 5 gl (o) (uilad ane ¢ dadldl axeill (GRLS(K) bl lasil:dzalidal) cilalsl)
il

Linear Regression under Multicollinearity and Non-Hypovariance Using
Letter Regression and Generalized Letter Constrained Least Squares
(GRLS(K)): An Applied Study

Prof. Dr. Mohammed Sadiq Al-Douri
University of Baghdad - College of Administration and Economics
Zainab Hadi Hisham

Master's Student in the Department of Statistics, University of Baghdad, College of
Administration and Economics

Abstract

This study addresses the problems of severe multicollinearity and
heteroscedasticity in linear regression models used for monetary analysis by
comparing Ridge Regression and Generalized Restricted Ridge Least Squares
(GRLS(K)). An empirical monetary model is specified with base money as the
dependent variable and a set of monetary and credit variables as regressors, using
monthly time-series data that reflect strong structural interdependence among
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variables.The results show that Ridge Regression improves coefficient stability by
mitigating multicollinearity and achieves high predictive accuracy. However,
incorporating shrinkage with generalized estimation and theoretically motivated
linear restrictions within the GRLS(K) framework yields superior performance in
terms of statistical accuracy, as evidenced by lower RSSRSSRSS, MSEMSEMSE,
and MAPEMAPEMAPE, while also enhancing the economic coherence of
parameter estimates. The study concludes that GRLS(K) provides a more
comprehensive and efficient estimation framework for complex monetary models
where statistical and structural problems coexist.

Keywords: Ridge Regression; GRLS(K); Multicollinearity; Heteroscedasticity;
Linear Restrictions; Base Money.
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(Bo)M2 0.0253 | 0.0249 | -0.1947
(Bs) NFA 1.0311 | 1.0304 | 0.9720
(Bs) NDA | 0.9894 | 0.9888 | 0.9359
(B7) M1 -0.0664 | -0.0652 | 0.2107

MATLAB. el alaiils dbasy) Ao ol cila s o oYl dald) 3 e 3i; jaaal)

S Baga Gl pdise 1(2) dsa

Sl

GLS

Ridge

GRLS(K)

(R"2)

0.99925

0.99925

0.99950
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Hisal) GLS Ridge | GRLS(K)

(RSS) |313,451,507312,117,352/209,529,907

(MSE) | 1,210,237 | 1,205,086 | 808,996

(MAPE)  3.1846 3.1778 1.9430

(k) — 0.0226 1.2240

MATLAB. el alaiiads dlan) Ao il cila e o AoVl dald) 38 o 2f: jaaal)

R Lt B e COlalas Gohs GLS Aiuh of ) el il jedn s gl Jalad slag)
Sy Las ¢ GLS(s 4w 8 e lal Gl ylise e Llaal) & OO lalaall ) et ‘;A MRGgI’CSSiOH
Aol lEd) ja eay JOAY) 5 9a bl pdaal s & Lealas

RSS J ad s 3 clan gobaBily Jlan) elol Juadl ciia 2@ GRLS(K) 48k Ll
oSSV madl (¥ V) Gl ey daadl) Jaled 3ad el ciila ) <MAPE SMSE
e alaall ) il ¢ i) A3 Y U3 g iy Lay cigabia®y) Ay il ) sasieall ghaall o gl)
ke IS8 3k e ol aladiul die 3iah Al le 58 5 o3 saill (g sauall SLusYl

:GRLS(K)s Ridge Regression ¢ 45 tall ;Luald

A3kl Aké Bl o ¥ GRLS(K) sRidge Regression s S of dggpkail) il el
435k Cuegd 3) Al G ysdall e aad Jhd s st Ay (8 DalEl 6l Gl all
(Al Jalee Ja0) P& (1a Lﬁaqd\ L ) yaiad et g Gilaleall cilils PENSSY Uaulss 2Ridge
LSV aend 3 cdngiall A palll Cua (1 Ridge le GRLS(K) Adsk (34 (Jiliall 4
dahadll 2l b e Db ceUbdl) (pli Guilad ade dadlaal aerall el 5 ¢ dadll aael) dallaal
) a5t (8 Gl Sl M85 Agmpand ClEay Adadi el Cilalaall (g s i) Bl e A
aaill Jalas 8 Cinida s ciila ) MAPE s MSE SRSS Jie Uadll &l il
‘éﬂ\ GSLA.'\S\ ‘_g‘ﬁ L..QJA:J\ DY) el dalia Blal Jia Ridge Regression O Jsdll Sy canle 4
Ol 35 Ladic daeDlay 8lS ST jai | ) GRLS(K) 2 a3 chaid Jadll axeill (e Al
3538y Leliiad Say 4y Hlas Apaliai) culddle @llia o) oS8 Latas g ¢ bl u.ujt;jeqs}giaﬂ\ A5l OIS
(Theil sa8aall 4yl 3 LpalaBY) o i) 3laill 8 diphas 4lcadl GRLS(K) i b 138 5 dplad
& Goldberger, 1961, pp. 65-78; Judge et al., 1985, pp. 215-235).
Slua gil) g claliiiuy)

claliitay) oY gl
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Al e Al @l il G dle g s day) yi a3l Gl z3lail) Gf il U e o
By il & Dl gkl BeliS e day Lee celbdl) il (uilad axe 5 aadll Jadll sasl)
calal) pdaal wadddi g OBlalaall ) HEiu) st e daiial g5 a8 Ridge Regression C._mt'u U'_U@J:a\

SS1 s A sal GRLS(K) Ul (asa 4kl o gl (2 )i 5 aanall 0080 ae (iLaSIY) ij ol Y
el @l phine Juadl 48 lall o2 Calas Cua (saliaBY) Gl 5 Aglany) d8al) Cua (e Wi
iglhan) dalleal) G peadl o @lld 2S5 5 Clabeall o G g jial) dpmpanil) ClEMall s il
Bl 40l - 3lail) 8 A8 55 ga ST ) a8 g ARl 3y Hlail) il slaall

Silua gil) il

O @t Jala a4l 5 ApalaBY) zilll a8 8 GRLS(K) slicly Gl s
3l Gl gy rat) LS saiall e AaleSV) o Dl padll Calluly olESY) axe 5 ol il
) B3 em a8 50 (e L Lal by pae S Le e ApalaiY) A ki) ) sasiell dgladl)
A el Jaudil Alifise Gigag (8 gl 038 Guadal a5 Al jall = 8y U jpnd e

Apalaiy) Clubd) aiia g o) Jolaill acal (Sl Skl ol o a0 Al

: sibaad)
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