Journal of Agricultural Economics & Rural Development; Suez Canal University, 2021
a5l A jal A yiBall g Apaainl) A8 gl SasiMU aidlall 73 gail) (andlds
sliagl) adll LIA e el jisal

iy Jlan taaa 0 9lS & (s 88 3 gana Jaaa
Gyl - Ailalis 1A s ala - SLiaia¥l 45 oY) 4K

Lymphocyte ) <S55 (s IS ils dul jal da jidd) g Laglidl]l ) jlay jlasid 20l 723 gail) Gandidi Cand) 138 8 o3 1 gadlal)
White (WBC) = ("Eosinophils + Basophils + Monocyte = MIC") «S 35 Granulocytes (GRA) <« 555 (LYM
Dleall s piiall ) gall g dpanall ial jaY) IS am ) o g laall Ll 5 e liall leall LA (& sliandl a3l LA Y Blood Cell
Gosgr ) D) 23 pall Gk NS5 elimnd) o3 LS Lo 55 3 Jalgall o i€l (Sa iadl 38 & ey elial
Al o2 (8 dagae iS5 (g st (GRA) 3 (MID) (s 5 o Al Sl ilis < jelal Jiinal) (3 i) (yal j2 Y Lgalaiiin
MSE, R2, AIC, ) osplie Ao alaieWl Gaiy phall G 43)Edl A e @l Qb JS05 clall a3 LA e o) Sisns
Ao sane () Al jall Cuals il 483y Gradad A gy < jaad 38 Aa il 45 Hhall (Sl diidaie S e Ulas (Schwarz's BIC
Diny g samsall 138 Y Jlaall 138 3 ST bl s g el sal (8 Gfiall) goadi Llall ilgal) a5 5 e sl (e a5l (10
o il o3 gy il g3 Jdumil LAY suaall 3k aladiul Gy L) daay 5 bl A83le 4l dagall guil sall (e

sl 23 par Juadl HLaay s 43, jlall 48 el A8 (331 L)

Jalae elad¥) ey o o gial a5l H0all (i V) ¢gshaddl HLEAY) ¢ ARl LAY (oY) LAY cLalidalf Ll

SV e ek oSy S galaill sae ol Al 13 aladialy
A B e 3ouS kS 1Y) 28 e L BT a5 23 sai k-1
el 3 Sl L) il = 2 adadl) Ak dad

:Stepw1se Selectlon ashﬂ\ JM\J\ ?' 1)
)Md,\ULS,&@; t <t, d)uuuh@)k.uluw Al
oo it (5 shadll HLEAY] Jany Al a g, Canal

CJ}A.\S\ )Muhu&u.\;w\.‘ny‘ )\.\.\;‘}1\

S e (g a3 (Al 5 ASLAI 3 shadl) 8 sl 23 pailly Y
A2t Sl e Capas (il

i 5 sny 28 (o2 5 Aald) 5 shadl) b il 2 sailly
1<ty ol A yiie ol Cadas 1D

As yital) G piall aaes e85 Jn jaiuiy O

BlSuggestion Method 4a jiall 43, jhat) ¥

Y maa s g WY A3kl e e Cagedl dal o

XY C\)ﬁﬂ‘ﬁ 4_\1: Adic Y ?‘3 Lﬁj‘
‘5{);1\ .LL.\B‘)Y\ Jalza ehﬁ»\ ‘5&: a.s:\‘)H\ 0l Adlind s:ﬁg‘)ﬂ\

‘L“):".‘:‘A‘JM‘):":‘A‘O""

ol A B 238 e 5 (S s 5l

24 aly g ol gl VY,
Gl yariall g addaall il G R L)Y 48 siae Aay) Y

dnpa il
Ty Py ryx; Iy
Frx XXy g > i
R = ?\ X ?\ \”:
: i‘m ‘?
C,\ v c ¥E; C}'.\': C’)a'm
C-"lll Ch-\': o C-‘\".Im
-1
R™ = (’x:.\ Cy T
L L’wzxv J

-

sdadiall
5)2.'\3\ dladl
el i) LAY AadEl gkl V)Y
o HIZINSequential Variable Selection Procedures
%}A;A d..as\ JL\.\;\ d)b u\)AuAﬂ Gsu\.u!\ J\:\.\;\J\
zasall e Al e genall JT apli e daiad A4
wﬁmmdw@ud@\u&u)’_ﬁbdﬂ&\
X1 X2 5o, Xg Mise O paie 8§ Ll QLS 13) Diad <l pziall
ki) 833 K1Y =Ye an gl
Forward Selection :(<WY¥) JLidy) 1),
i (adadll) Culil) aall (5 a2 sy Tl )
it e A o e 5 i ol ¢80l 30
.Cutoff Value ahdll
Gl ra) dafg yete (g 9533\ GS}A.'\H 2aa Jetia
Ay 4 A G yeier gisall Rl AGL 5 hall
Aot > lalla clly gt sl al U patall ¢ Lalla
%) CJLA.I )\.\39\ fgl\ﬂ\ 3}.1::;.“ u:\;) :\Ai)H\ 03¢ e €
Aladl yaaia 3a 50 Y Ladie Aolaal) a8 65 5 () juaia 43D
t>tc4d
OS5 L Sy ) 3Ll s 5 sA 13a aladiuly
BoaS kil 13 2 (e LB B A sk (K +1)/2 SSY) e
Als saeld et LY (t, =Y) sale a5 ) adadll dad
Dl i LY (o = 0.05) nE aaa 4l LY
sl (A dhy o a8, Hlall 236y e YA 0 s

:Backward Selection (Al LS YY)

.w‘kﬁ\‘ﬁ\ﬂd\dsgﬁgm Jal<ly G.J}Aﬂlgi;a\ A

sl A A jpaiall elally @l g aal s paia Al ) yuiadl Y
Ao anse Aine Ao pa L ey i g

Ladall Jiise joxie (k — 1) 5sm gisal Gukai aef &8 Y
<t Cua treal 4 A i) Cadas a3 (ha

t<tAladds Ko e AG Y s 3G Hhll ol e jaiuiy $

Volume (7): 265-271



266

Hussein and Rashid, 2021

wlslcmk&%(kgpﬂ)mw\ Sl il
-1 b LS LS (Sa 5 (Intercept) @i sedll (8 4Ll

[ssE

= |==

RMSE= %5 ... (2)

4 0S8 A Zaailly @il U RMSE s oy G
a3 45 Hhall 028 o) JadY) z3sall 8 AL (RMSE) 4
e Biz) i A (k) zsall b clewnd) e e
(Beal )il sliall 5 o) (ga JS iy g 3 saill (5A
2007
Coefficient of determination " yaail) Jalea ¥, ¥

ggs\jau@\gy\ﬁmw\ﬁ,%ﬂxww

R?=E'E'R - (3)
55T 55T

3yl 8 23 il o A SR 5 Sl ail) cguadl (ha g
J\J;J\J\ég‘)kusuhhﬂ\@)yﬂ\ua‘):\.\s
MMean Square Error Uil & s buigia ¥, ¥
gasall Uiy b s 02 thall cplall (5 lal) e il s
Ly cJ‘).AL.u‘,:\A Ja g-L"-'..Lﬁm
PIBISIATC and BIC Jx Jba 9 S Jlas £,Y

Ole iy bl AS 5 g iladll Juzdl Ll (il

N
AIC= -2Ln (likelihood) + 2(P+1) ............ “)
BIC= -2Ln (likelihood)+ (P+1) Ln (n) ........ )
Glaledl 230 P gl Al all a8 diall aas Jid p dua
B ydall

S (g lae aladiuly #igar Juadl JLial Jss AN ()
Obad) Ol el B e Jsanll e adin ug
.(Anderson and Burnham Y + + )
ISl Schwarz's Bayesian sl JUlsd Jaa 0.
Criterion

“aas Schwarz (( 1978) i ¢ oo 2SN )
Slaglaall (50l Doled Dlbma sy el oo Al e
A4S (Says SBC st e n sl y ) zasaill jlidy

SBC = nln( )Kln ...... (6)

5 (n InSSE) s Jladl) 13 J5¥) aall b Land) o)
JsY) aall alie Ll i) ol ysiall aae oo ) LIS Jay A
e )l ae Ay QU sl (n Almeasy) Cud b
Jd obadl ¢ 8 (n>8) ilS 1Y) (zagaill 4 K Glaladl)
1Al (2K) AIC J Jbaall ¢ 3» 3w S 8 (K In n) SBC
bl Aul Al 0 23l ke Jad) g SBC lie (8
(Kutner et al., Y+ +¢)
sl Gl ¥

Akl o AEa Gl e adadll ulsll s
SRS ST C R WO R BN\ Y RPN U
Monocyte = MIC" «granulocytes <Lymphocyte)
.White Blood Cellsi= ("Eosinophils+ Basophils+
SYSTATI12, ) ceoalall (el aadial S
(A il g daill) (38 )l cpde ket 8 (XLSTAT

)MJSCAM\MGAJJ\LMJY\JAL’.A&ALNS;\ Y

5 ) gy dﬁy\ Gl arial) Gy s gl Gl el e

s 2 (j 5 1) ue):\a-\d‘uau;u#‘in\-.uﬂ‘ dalas (b Al
:3n Bl LAY Gl aaiall es il

,CJ_

\C”Cﬂ
o gl ) Ll )Y Jelad ddllaall adll i i g
LW G 55 (3) B ksl

dad Clus g O el Lages aladiuly HlassV) dalase dlay) 0
(MSE) Wl cilxy ya Jaws s

Ll delee dad 81 elling o3 puciall Slainl) ol 41 3) 1
el ) Adlaall 3308 (MSE) ladial o5 (e g Al S
Al A gl ) il

dad pa () 3ghall & Aaladl (MSE) 4ad & vV
Uadll Cilay yo dass e dad CilS 13 () 35kl 3 (MSE)
ada aay Uadl) Cilay ye dass gie dad e Bl O juaiall aread
13¢8 ¢y Dl Jalea Ji clliag 2 Al il
13) L ud;]\ucuaju}a_\\).\a_ml\ g e dib
RE PRCON RV (A.;wz\) 4 gima pac ‘5&; d.J.SA Jagd Sl el
Ll ) Jalre JB) (5 @lliag (2) aniasill jpaiall Cadas o
oidall Gadaaay Uadl) ey je bagie e (e S0
Cada Ay Uasll Gl je Jons gle Aol & u_\m\ @.\.A)J\
o bl delbae il el A Al ‘).uu—d\
el Agd g ala¥) gl YY)

e (oaSall slulll) ALl dae )yl sall il glad s g L)
AV ) gladl)

owaiall g adiaall Hadall e ST jlaady) dalee alag) &5 -0
Ao o ae e Bl ) dales S elliag (53) o il

1, \all over variable Js

.(MSE)
Jalaa S A6 el ol Ana gl paiadl Canal 1
(MSE) 4ef il ga 3 Bl )

daf ae (5) sshall & daaall (MSE) dad u)ufs nY
U;J Sl e JM)M Aof il 138 (w) sshall b (MSE)
Gyl L A gine aday aal)l LiSey A ey Ciliadl)
e Jila 13gd ST el 1) W el puatial) Rdla) e 8 gl
A\ BPPENTERR | RVEL N G- FYCS R S VOSON SN I WP PN
bsie daf (5 on L)) ddae Sl S iy
U iy A A gl i) dilca) aay Undl) ey je
2ay Uadll ey je o gie e e (Ja B Jalaae S
Ll dalae 81 GG elling ) s sl paiiall A8l
1382 5 A
Criteria for Choice of :zigal Jadl JLid) jlma ¥
Best Model

ZIWi B3 (s (e zsad Juadl LAY 33 julaa i
sl ) adll lasi) Alla 8 slase lly Cia sl da i
(st s il
(RMSE)P! ¢Uaa¥) cilay ya Jau gial a3l jdal) ¥

A clhdl) Clas e Jas gidl Al )
AAQJ (n) U\ML&&A}\ .JAQJ SSE ;LL;;Y\ k_\laJ)A &}A}A&



Diagnosis Appropriate Model to Study the Effect of Each of the LYM, GRA and MID on WBC 267
e 3,38 & :Natural killer cells duadall 5aEH LAY o iy jlad Y

Gl JB (e Lgiba) die Gl L) du 5 A sl LA 8
Granulocytes-WBC dzaall 91»4'-4‘ adl) ‘-'L‘JS rar
saseiall ol (Al dlall) Gl e (5 sin L 3L sian)
LAY Leliads ‘é_\l\ Gldld 3o e (5 giad Lﬁ‘) 3) gl Jweal
Granulocytes-WBCs ~ or (bardl oy e
-1 Polymorph nuclear-WBCs

<lald oY (4 (5 5ia3 Neutrophils Aalaia LA @

lald Y.Y (5 5isd Bosinophils drasla LA o

4K s Caal Jadi @l s Basophiles daeld LA o
M 55 (B LISy anls a

JE L Ll (Monocyte) Blglll Baay AMAN €)Y
S Aada s el 5 B e s R
e oY LS Jhl uﬂ-_ oSl ey andl GAL Ml Sl
AARUIREIL BN 61\ ol Y Gl ?”‘ NETEN NPT
bf\&ua\f&\t_lw‘)smﬁ‘f;j\ JL&A&&‘?—H&J‘JJSAA\J
c\jﬂ\m;\AngMuSm’LaS.d?u;ﬂ ‘).umd‘);‘
S Al Ada 1) Jpatil AasW) ) ol (o e 3 alas
Aoz yaall 48801 cLa) daalea (o Dlzad dall LA allas
Yl JB (e e pllll S Y itada ol da e Ul )
Bl Claa g ld ccaWaell WA 5 31 5il) Chlas g 38 iy
Gl gl s Lellantina) 22y Alall Lolasun (23 e 3,008
¥l yee e Jshal s e of iny

LAJ‘Y\ daall Al gl * (Basophil) ) oy v
Aihes dlse DA Basb o dalualls duliall Alaiudl
CpalineglS

t\}:\ aaf (Eosinophil) Azl 2\.)&5.“ }i Al ),y
bbalally clblai) aie cldall o Hon clcay S
Stepwise Method (zoxiall jlaaiNl) 48t 48, al) - )
Sl cpa (sl catladl b Faadl il el 5 il ool
—robiol e ge 8 LS 5 (ulill) il HlasiV) 3 gall oLy

Multiple Regression Analysis

adll 48 gl plaandl 4 Sl g pliandl adll 4 V) ¥
(White Blood Cells)!"!s Ll
el yanl) Aall ALYl Ao ) aal LA oas) &

glaall o sliandl LIAN dpu Hll 4k ) mj.d\ e D)

PP S PEN | P N R E R EN ) YY) A aall e
JS am aal) e plaall iy elidl Sleall LIS A
&\‘5.1\ v AJL\A Gch.al\ )\.@Aﬂ a).\.\aj\ A\}A}\J Mda.d\ ua\JAY\
u».ds...u.ula_m;l.@_\ﬁ ccha.ul\ c_ﬂ_\)ﬁ\ UAA.:;}.\.\AJML\M
IR anly 285 paall aldaall &5 3 ) Haal) Baamta dpeds RS
PRIECEIS PR
Gﬁc«meiﬂ\_ﬂ;/\~~~ - 1~~~ u.uml.x: &JL\%} ua‘).d\
s i) die e 7Y e Ll el m Take
MJM\\%@J}uMY\wej;@JM\ Uy e
QLS 2 558 (LasSHlll) aall Gaban) Jie OV 3
(K%Y u)S.a L.a.u!\ uh‘)ﬁ\ uas.a‘_gj sg.u.kwer—\ GLA-L\M
celiand) il QU AL 5l Gailadll | 3K Gllh (e J81 aaal)
S ol sy i B g gaall s dila sally caaall Jie
o abiay] A LS Lpd ol damli e LA as
slanl) ol KU ST o (Lymphocyte) @lygdalll ¥,3 ¥
e Ll gl pati Glslaalll o gialll Sleall (8 Lo 50l
st (e L AL TS 5 i 5 ¢3S 50
il glaalll (e Talail A3 (5 ging o)
L i Af” KRRV il LAl Al ‘B cells bl LMAY o
psap dmy L Ails ALl U e (ml eV sy
e 3,380 L maay A0 LAY Gamy (8 (i e pdd
e 05 (el el e ) sl Ll )
5 SIA LA ansiy deliall Slead 3 K1
: T cells 456l LAY o
Aaiu¥) Bt 50 Ll sacldl LA, CD4 WA o
Agslall Jals ol jall am plaall Jd Lhaal 5 daeliall
lad AN J8 e 308 CD8 5 4wl LAY o
Aga sl LAl 5 (g i

Dependent variable: WBC

Standard T
Parameter Estimate Error Statistic P-Value
CONSTANT 4.29966 1.36957 3.13942 0.0030
LYM -0.324816 0.262393 -1.2379 0.2220
GRA -1.38992 0.542533 -2.56192 0.0138
MID -0.598107 0.184503 -3.24172 0.0022
The Model:
WEC = 4.29966 — 1.38992GRA — 0.598 107 MID
Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 0.195168 3 0.0650559 4.30 0.0094
Residual 0.696681 46 0.0151452
Total (Corr.) 0.891849 49

R-squared = 21.8835 percent

R-squared (adjusted for d.f.) = 16.7889 percent
Standard Error of Est. = 0.123066

Mean absolute error = 0.0923097
Durbin-Watson statistic = 1.6678
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Stepwise regression

Method: forward selection

F-to-enter: 1.0
Step 0:

F-to-remove: 1.0

0 variables in the model. 49 d.f. for error.

R-squared = 0.00%
Step 1:

Adjusted R-squared = 0.00% MSE = 0.018201

Adding variable MID with F-to-enter =2.27815
1 variables in the model. 48 d.f. for error.

R-squared = 4.53%
Step 2:

Adjusted R-squared = 2.54% MSE =0.0177383

Adding variable GRA with F-to-enter = 8.58851
2 variables in the model. 47 d.f. for error.

R-squared = 19.28%
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Adjusted R-squared = 15.85% MSE =0.0153168

Adding variable LYM with F-to-enter = 1.5324
3 variables in the model. 46 d.f. for error.

R-squared = 21.88%

Adjusted R-squared = 16.79% MSE = 0.0151452
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WBC LYM GRA MID
WBC 1.2800 0.4739 1.0735 0.695
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GRA 7.2174 1.945
MID 2.0298
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Diagnosing the Appropriate Model for Regression Using the '""Traditional'" and
"Suggested' Methods to Study the Effect of some Variables on White Blood Cells

Mohamed Mahmoud Faki Hussein and Kaveh Mohamed Gamal Rashid
College of Administration and Economics - University of Sulaymaniyah - Iraq

Received: 17/12/2021

Abstract: In this paper diagnosis appropriate model for the regression by using two models: traditional and suggested
to study the effect of the compositions of each Lymphocyte (LYM), Granulocytes (GRA) and ("Monocyte + Basophils
+ Eosinophils = MIC") on White Blood Cell (WBC) because white blood cells are cells of the immune system function
defend the body against both infectious diseases and exciting material of the immune system and through this search
can detect the factor that affect the white blood cells, as well as his diagnosis appropriate model to be used for
forecasting purposes in the future. The results showed that the two structures (MID) and (GRA) are considered to be the
two structures that are important in this study and affect the white blood cells directly, as well as through the
comparison between the two methods based on metrics (MSE, R2, AIC, Schwarz's BIC) got the results identical, but the
suggested method could easily be characterized by the application and the accuracy of the results. The study concluded
a series of recommendations including the need for the higher authorities to encourage researchers to conduct research
and studies more in this area because this topic is one of the important topics directly related to human health, as well as
the use of methods new to choose the best model of the slope, and then compare it with the previous methods to learn
the most efficient way to choose the best regression model.

Keywords: Forward Selection, Backward Selection, Stepwise Selection, Correlation, RMSE, Coefficient of
determination, Mean Square Error, AIC and BIC, Schwarz's Bayesian Criterion



