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Abstract:

The purpose behind building the linear regression model is to describe the real
linear relation between any explanatory variable in the model and the dependent one, on
the basis of the fact that the dependent variable is a linear function of the explanatory
variables and one can use it for prediction and control. This purpose does not cometrue
without getting significant, stable and reasonable estimatros for the parameters of the
model, specifically regression-coefficients. The researcher found that "RUF" the
criterian that he had suggested accurate and sufficient to accomplish that purpose when
multicollinearity exists provided that the adequate model that satisfies the standard
assumpitions of the error-term can be assigned. It is wrong to ignore the assumptions
and depend directly on the least "MSE & PRESS" and greatest "R3" because it satisfies

the model with false fit to data, whereas the regession coefficients are still unstable and
unreasonable because of the multicollinearity and the effect of the error-term on the
explanatory and predicted power. So the researcher has made procedures for using his
criterion "RUF" to get the real best subset linear model.

Key-words: multicollinearity:; ill-conditioned matrix :; adequate model: ; best
subset linear model:
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)-\SY\UAJG[]A]M\MM&GMJMM\H\M\UJGM Added Adieall paiall ddau gial)
201 Jalaa g (MSE) 4z Uil cilay o Jowa g Gabl (S 4l gad a3y 55 Lasie Eualull dzan)
Lgidal aas QY Qg (Shi) gisail) (B land¥) cdlabas @l uakil 4 jlaal) elad¥l g ((R2) Jarall
(RI) daf adiai d (ualy Laa Aladll 4iad d88a o sansi Uadl) (il il B jubad (el ) oo
zigalll Lilaa oo Aliaa § <8 Gualyl) dany Laa ¢ glaad¥) clalaal 4 jlaall sUAY) axd (ality
RI=1— """ & R? 5 MSE &de (je cll quiays [16 , 15] Lo sina g 430 i A g iyl

MsT
Al 13 s 138 MSE s R w‘;ﬁ}“% G aa gl paiall of ABad) 0da cpe a3

Eisail) gaud maaall aa) gl e RE A il ) B (et Gl ol AR (e | S JB) Uadl) oyl
T doidi il g Ciall B gudn ga B ALY a8 CIBDAY) jaudi o 588 W) g clibnll A8k SY) AL

—
[MEE . " EXN - At 4 . 1
bi = 1\" o :U‘ - NEN J“ AN & lal A H\J:‘ sl 4 "Jl__llﬂn el by‘ 7 (<

daic | 288 SllAL ((sLAY) ola b O adudal Ay puudil) ) paiall G 4y 98 Lok CBe 3909 ale va g )
"LLAUJ& suM\h‘gu.‘Gm‘)ﬂ‘b.\hﬁyuA.\Su\uﬁmu‘
Uadl as @Jy Al gdie (e BN RUNS test wldladll Ll ¢l ga) i
i) aa o o (A9 A3l () I BLS U Durbin-Watson JLEA) s )
O o Al B gua g La b g Aaiud) el Al aul) Jilha Usil) da ad o)
B 9Sal) Al Ciluda AN atan Lal g ccmin g Apda jdll oda (3i8as
4k 8 o3a 5 :Normality of error-term gisaill 2 A sdal) Ladl) an a 568 dmds 1Ll
A gl al) ) LA AB1S Ao (lacal Ay g i

T

G
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Adequate Model and Mallows-Statistic (C,) eslwaaly s zisaill .6
Mallows
b gia galy aciaiyg Uadd) aad Lol dl) cilud i) 43S ghay ) Jadd) o) zdgad amy
) Adequate Model 153! zasailly ¢dy pudil) & piial) apan ol | MSE (81 sl il e
2 13 g Lhadl) Ll 380 afiS saldie] (e oMl g Juadall yf palil) cililliia J Ay 4SY Wl
Easadll agaa el o (s g isaill B gl Clay o i gia) MSE=S? Cua E(52) = g2 ¢
(m4) 200 JlmaS Uadd) (il Soaial) o g 3841 el o Jaumand) N daladl B o I gl
il sl Ay g8 Adadl) LBl (Sl g bl 23 gall) ABUne (e andl B L) U pd) LaS
S (Asine ) L pland) cdlalaa Gl i ¢ 6<3 3 3 galll Al B il il oda Adrad) capald 4y )
Gob Oy L (Sainal) jiiall) Alaiad) e g il piial) odh (pala A ghaal) A8Dal) olady uSlaa olaily
il 1A 5, o AY A8y b (e Cilidy L laday 3 juaria Adalaay Adad 4000 ) (5055 Aadli)) Lgtiallaa
1) Eua g igalll MISE (81 sl ey ya o gia ddal gy Unll) 0l jpafs 3 gl
MSE = g? + (Bias)*
[17]: 4 dd—ia i1 5 1973 alalt 3 (Cp) 3sl—aa¥I C.L.  Mallows g —& 13
Cp =22 — (n—2p)
) 1aady) Alalaay Luld Aulgil) jlandy) Adalea (e Uadld) ol i 3 Sl jlaka olad
tLS3 LS 4 A A1 gl 73 gl Al Lgliad
SSEP  (n—p)o’

E(5*)2g? & E(SSEF) = (n—plo® = = — n—op
2 72
B i zigal 2 Cp = p =105 o3el Mallows 8sbaal uma@.agiwﬂhj
il sl

1ol asalll Al g (5% 28 (da jiall) RUF 48 b aladialy e Juand o) zigall) of
il piiall aa) Jaly 45 (Sl juaia) 43S1g Undl) aa ciluda j (3lay JA1 Ladgad (6% o) (Spaiall )
Aad (09 iy g Ay el il piiall Ca L e e B f5al) Ahadl) Bl (e (Al ) Ay )
Gl AR Gy o A il g ilail) (a0 (8 Jaaig [18] P ) @URY LSty Sl sisi 448 Cp
Yo aaad o) Lided 480 Cp dcad Glsa La ) 131 ¢ (A g8aa) 3y g Ay gina 4 laady) clalaa
Sl Al g Uadl) aa ciliida B (38a) L 3 oS Aal) Alliua) gl LBE g (A1 o) 73 gmaill) 4883 5 5 gy g
oA (hamy 09Ky b Ay Al Ci el aran aday o)) — Ui LaS — 3y g pally (el s (MISE
oD @25 Y ) Al g A pdil) A58 o gl gaill (e LgBla S Y dua (Al 1) Gl patal)
G pia) a0 aal) 13gy gd (LAl ciluda B e dpa B (34 ) 5252 Y LS PRESS 3} MISE 8245
o Jsnasll Lgdia Gl Laa over specified Lz sl grald 73 galll Guat B Caddind (5441
4 sina o land) Clalaa € pafl aan CullS La 1)) JuadY) 73 galll g (1955 a8 oA 1 ol gall)
) il e Wy g BN il pial) 028 sy o &) RUF aladdiaddy A8y ghay elli g 5 jiiusa g
(PR ) L jland) Cdlalaa

Ja) A o G gy U8 — (el ey LaS — zd galll A Ay paed Aliesal) < piial) asan (9S8 O By g pally Gl (*)
ad) £ guaga ALY B (3 all) Adiiual) Ci piiall Cialyl)
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DU e Ay pradil) G piial) Lggd Ll Ao giia Alia) A6 LA &3 :Application Gkl

S O LR Aaal) AB0ad) A o ) L) B 5Ll 13n 5 o8 Jually clgdn Lagd i) clBblalf

RUF 78l jlaall LSR8 JLEAY) 138 cre Ciagl) AS 8B, o ,AY) Aliocal) il piiall g pcia

L) bl (g 48 5 die YW g3 lld g (Juad) () Ral Jlaaiy) zigad N Joash A

dlial Adla ) [5_ 1291 dgae Lguald) ) A GUAT ABlaY) B Lgidl) A1 3 pudalacall B (S L)
)83 el Jsa o gieal) Aing) o

i

At 9B B gty ) 9 A (S ) saaY Cilasia igaia (25) £ Al 3 1 g¥) (ARaadail) (Ui
teY) Jodadl B LaS i) g 2B g A ) Bantiall LY gl B (Leitd)) dBkaia (25)

Claial) 2 g9aia 513 Al 3 cilily (1) ad) Jssa

S . . .. Rating by
£ | salesy Time with Mar_ket Advertising | Market |Market share| Total no. of | Work Sales —
s company X; |potential X, X3 share X, | change X5 |account Xg | load X; manager X
i ger Xg

1. 3669.88 43.10 74065.11 4582.88 2.51 0.34 74.86 15.05 4.9

2. 3473.95 108.13 58117.30 5539.78 5.51 0.15 107.32 19.97 5.1

3. 2295.10 13.82 21118.49 2950.38 10.91 -0.72 96.75 17.34 2.9

4. 4675.56 186.18 68521.27 2243.07 8.27 0.17 195.12 13.40 3.4

5. 6125.96 161.79 57805.11 7747.08 9.15 0.50 180.44 17.64 4.6

6. 2134.94 8.94 37826.94 402.44 5.51 0.15 104.88 16.22 4.5

7. 5031.66 365.04 50935.26 3140.62 8.54 0.55 256.10 18.80 4.6

8. 3367.45 220.32 35602.08 2086.16 7.07 -0.49 126.83 19.86 2.3

9. 6519.45 127.64 46176.77 8846.25 12.54 1.24 203.25 17.42 4.9

10. | 4876.37 105.69 42053.24 5673.11 8.85 0.31 119.51 21.41 2.8

11. | 2468.27 57.72 36329.71 2761.76 5.38 0.37 116.26 16.32 3.1

12. | 2533.31 23.58 33612.67 1991.85 5.43 -0.65 142.28 14.51 4.2

13. | 2408.11 13.82 21412.79 1971.52 8.48 0.64 89.43 19.35 4.3

14. | 2337.38 13.82 20416.87 1737.38 7.80 1.01 84.55 20.02 4.2

15. | 4586.95 86.99 36272.00 10694.20 10.34 0.11 119.51 15.26 55

16. | 2729.24 165.85 23093.26 8618.61 5.15 0.04 80.49 15.87 3.6

17. | 3289.40 116.26 26878.59 7747.89 6.64 0.68 136.58 7.81 3.4

18. | 2800.78 42.28 39571.96 4565.81 5.45 0.66 78.86 16.00 4.2

19. | 3264.20 52.84 51866.15 6022.70 6.31 -0.10 136.58 17.44 3.6

20. | 3453.62 165.04 58749.82 3721.10 6.35 -0.03 138.21 17.98 3.1

21. | 1741.45 10.57 23990.82 860.97 7.37 -1.63 75.61 20.99 1.6

22. | 2035.75 13.82 25694.86 3571.51 8.39 -0.43 102.44 21.66 3.4

23. | 1578.00 8.13 23736.35 2845.50 5.15 0.04 76.42 21.46 2.7

24. | 4167.44 58.54 34314.29 5060.11 12.89 0.22 136.58 24.78 2.8

25. | 2799.97 21.14 22809.53 3552.00 9.14 -0.74 88.62 27.96 3.9

Source: Applied statistics: Improving Business processes' by BRUCE L.Bowerman & R.T.
O'connell, USA, 1997.

sliaay) add 31l (ra 335 W judaa 2011/3/31 Gl Alps Audlis Alla Cualal 488 7 Bl jleall Jga 5L Leles (*)

Cra 23 7 yB) 0B g (B atatl) A G ) Jhan (58 Db Ay palicuall g Mady aala B LaiBY) g 50y 4K b
Ada Bade g M) JU) ol Lale (ASpliS) Aladua (e JSEH s g Jla (e SSH o jlaadl (Gaay O O palaall
laalt AMag Lingiall 5 ) all Joa Hald JUie sa 9 YW Gl il 13gd cailay) cufialidl (e daand) daddicd Liad gad Yia GlS

S(Clad) Bala g e (B palic day )
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All possible Regressions Juaiy! z3saill jLidl g ddCaall el jlaaiy) S A8y b i

Applied statistics: lLegliS 4 Bowerman & Connell ¢lialdl aadi) 188
digaall jlaai¥) g ilad JS dlayl 4 SAS el 4aa [19] Improving Business processes
bl (Ao by 73 gaill Ledy (e 1)U, 81 Lad gad (255) Wase alallg (1) ad Jaal) il
Cra oSl dnal) GUd (o Ca JuadY) L jlic by A0y EOGN Zilalll o Suasd R? 8y MSE il
.z Al
th Ailalaa g 1 Ao dmsad) 4y padil) < patial) Ay 73 gadl) 1Y )

§, = —1485.881 +1.975X,+.037X, +.152X, +198.308X, +285.866X.

sig. .043 287 .000 .003 .007 .090
+5.610X, +19.899X,; MSE = 1895811.970; RMSE = 435.674; R* =.992
sig. .234 550 ;i=1,..,25

t R Adldlaag cd‘g\ﬂ Al Ay il &) purial) AN Zagalll 18
= _1165.479 +2.269X,+.038X, +.141X, +221.605X, +285.109X.+4.378x,
sig. 013 .198 .000 002 .000 .093 .288
MSE = 183187.153;RMSE = 428.004 ;R* = .920
roh Ailalaa g o oY) Al i piiial) Ay 73 gadl) ;NG
¥, =—1113.788 +3.612X,+.042X, +.129X, +256.956X, +324.533 X,
sig. 016 006 .000 .003 .000 .053
MSE = 185099.475;RMSE = 430.232;R" = .915
O G a8 A Ao G AY) Gaad gally Lk 1S A4 MSE (16! (JY)) g dgadl) hantidd of
LAY Gaad gadlly 4 jla sl Al WEISY R Lasiiiad 28 LIS glg < S g2 4 (R?) AL el
(L) dgaill g (L) z3sadl) sl o sSdall Cpslimall (39 Al ¢ juaadl 488 Jla 4yl o g
Jlaal) o b LI | jlma Laddieal eV 138 Lasuny (oSl 081 4 pucadiil) 451 yitila 220 (g Sy o
Crpadgadl) DS B (3_nAY) deidll) adinal) il ad s2aY Prediction Interval Length sl
€350 Jlaa Jsbay g (L) 35ail[1489.3 | 3426.1] (oo A& Jlaa o uand 950 A8 (5 giuay g
35 Jlaw Jgdai9 [1520.8 , 3456.6] (LilL) 3 smaill (g5l A8 Jlaa GAS Lk (1936.8) o)48e
LA Ao g (L) 3 gmaill Lgia s (LAI) 773 goaill Ay guiil) 3080 () Laiiiuild (1935.8) o_laka
i) zigalll ga o liel § = Fay, .., ag ) Al A (GIE) 7z gl
Al gl u:a Muaa step-wise Ak ¢ sSial) Glialdl ariia) Lais 5 :Step-wise Ak o
A8yl o2 cuntif A8 clguadi Alcalial) yulaal 188 g WA 5 ) gSiall Luadll A3EN g 3ail) (i (o
1d Allaayg = F(X,, X, X, X, ) A4 i) zdgalll
V¥, =—1441.932 +.038X,+.175X, +190.144X, +5.214X,
sig. 003 .000  .000 .001 . 004
MSE = 205967.323;RMSE = 453.840;R* = .900
Pred.conf.Interval=[1606.273, 3605.350] & pred. Interval length=1999.077
Cra S pudy g UL (il 1) zdgall) JLEA) B cbid 3B step-wise ARk ¢ i 13
A383 3 gy L Uiy g (Saaall piiall) 4] e ad A clBBEAY) 6 y8
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RI 5 R?, MSE sbae (st (33883 (panial il ga 81 2 RUF 4&b ¢ :RUF 483k ¢
cLgie 8Lk Aail (g y a8 JSI PRESS 5 Cp Lgal) cai Lail g gz 3lail) i 8 con g
GRal Al zilalll agan B QD JS canl g o A Al ghaa g Ay gina jland) Cidlalaa (Galald Craal SISy
pob Lagd clld Badlins La Undld) aad Al ) ciluda i)

Juanid (1) ad) ABMal) (e RUF ad il g Adiiacal) < gl poman Aoy jlaadl 1 dY¥) 35l

PA V) L pdiiga g ¢ Ayl Adalaa g el yiial) Cyasba Jalsi ) 43 ghiaa o

Yy X1 Xo X3 X4 Xs Xe X7 Xg
y 1
X1 623 1
X2 598 454 1
X3 596 249 174 1
X4 484 .106 -211 | .264 1
Xs 489 251 .268 377 .085 1
Xg 154 .758 479 .200 403 327 1
Xz -117 | -171 | -259 |-272 |.349 -288 |-199 |1
Xg 402 101 .359 411 -.024 | .549 229 =277 |1

i) e g AdEiall Cuf piiial) (s Jadd) Jali W) () cildalss Y)Y Ad ghuaa DA (e Badly g
s S Ale g AlTinal) € piiall Glany Guba add) Jal W) GUAS g 381 o) 5 gl o gla Lagus g2
DL g Lall g 4gh laaiy) cidlalaa g g galll Ay gina JLAAY 0.01 Jhe (382 4y gina (g e LI
Cra daatall lAl) sVl zigad b Jaadl) ase AU macd (810,10 Jeadi 0.10 8 0.05 (s siuall
O 8 et pitiey Lgdal ) Al AdEEcal) i piial) lasd) cidlaleal (Ad8a)) 4 ginal) jeday ol
pestd L e g 1aadY) Adalea La) cdy i) 4 jad g il Aiiilag afa 338 7 3 galll 8 Lguby Law 0.50

¥ =-1507.814 £2.010, +.037X; +. 151X, +199.024X, +280.8554;+3.551.5; +19.7941; +8.180.%;

2.

sig.

(778.635) (1.931) (o08) (o047) (67.028) (186.782) (4.776) (33.677) (128.506)
071 313 .000 .006 .009 139 262 965
----- 623 598 096 484 489 154 -.117
----- 133 445 309 373 138 193 +.055
----- - 787 -256  -.482 -.229 -.718 -.744 -1.480
----- 3.343 1978 1916 3.236 1.602 5.639 1.818

MSE=201624.042 ; RMSE=S=449.03 ; Rr:=.883 ; SSE=3225985 ; WVIF=2.667 ;
D.W=1.872 ; Sig. Runs Test (eis)=.450 ; Sig. Normality Test (eis)=.503 (Shapiro
& wilks) Range (eis)=[-1.224 , 1.757] =

45l 2l Jilia B o) aey OB GUAS ((Balall B am i oY) Box-Plot gt Akl aa g Y
Qa0 98 il gl A1 o) 3 gall) o 13 Jgd SUbAY aad A alEl ciled AU 5 A o ) eda Y
iy ABe b gl oM X7 iall LA gh g igadl) Bl i J8Y) i) Gidad RUF aladiad
o0 Adaada g Al jlaai) e jal Al (Aad JBY1) Lidla SV 58 o jland) Jalaad RUF dua 4laia)
i) aad Al @l ciluda il ABSAS saa g yaadl 73 gadll B o) Al pdie JLaA) o) B2 o) MISE dad

950
402
.006
-.985
1.809
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1S (X cighaal) il fae Aliual) i pitall oy jlasd) s AGAY 5,0

§, = -1199.780 +2.318X, +.038X, +. 1300, +222.464X, +277.917X; +4.3017, +11.890%,
s.e (064.664) (1.822) (o08) (o042) (52.825) (181.825) (4.193) (123.836)

sig. .049 220 .000 .004 .001 145 319 926
ry. - 623 .598 .596 484 489 154 402
Beta  ----- 153 457 .285 417 131 .149 .009
RUF  -—-- - 754  -.236 -.522 -.138 -.132 -.802 -.978
VIF - 3.096 1902 1572 2.090 1.579 4.521 1.804

MSE=193861.097 ; RMSE=S=440.300 ; r:=.888 ; V"IF=2.366 ; SSE=3295639 ;
D.W=1.863 ; Sig. Runs Test (eis)=1 ; Sig. Normality Test (eis)=.282 (eis)=[-1.191,
1.895]
el ilia (B sad) oy (ha cUnd) aad Ayl ) cilpuda )i (353 22 59 ¥ 9 BOX-Plot g4 4k aa g3 Y
Gl Y g Al MSEM.\\A}SA\,M\ JAQMJQM?SSJJ-\“ oM gécljaﬂ\ O Euag Ay sl
RE 4ad i) g MISE dcedd cull ¢ pusal) o Ll g cdod B 5l & 55 4 pde Ay gina ¥ g RE 4ad
Aol Zagaill sa (AY) da ) 5 gal) gé Zasaill 09y Y UM 94100 A gl 4y gina Ciaual g
Sy Jaad) é\)@lfﬁxsw\ﬁjhhﬂ bl\hgﬁgw\x\ég o) JBY) petall Cday palldg
Al gdal) o) RZ o) MSE S Badliy AL ¢ paiall
10sSE (Xg , Xy i aay) A o¥) Add) 4 el il piiial) oy plasd) 1 430EY 3 ) 5al)
§, = -1165.472 £2.2601, +.038X, +. 141X, +221.605%, +285.100); +4.378%,
s.e (420.373) (1.699) (o008) (038 (50.583) (160.560) (3.999)

sig. .013 198 .000 .002 .000 .093 .288
ry. - 623 .598 .596 484 489 154
Beta  ----- 150 458 .288 415 135 152
RUF  --—--- - 759  -234 -.517 -.143 - 124 -.798
VIF - 2.849 1843 1.396 2.028 1.303 4.352

MSE=183187.153 ; RMSE=S=428.004 ; R1=.894 ; V"IF=2.295 ; SSE=3297369 ;
D.W=1.858 ; Sig. Runs Test (eis)=1 ; Sig. Normality Test (eis)=.296 (eis)=[-1.242 ,
1.919]
Lail g 31335 add MSE Aasd Lal (Ladl) aa ciliida il (34 3251 ¥ 9 Box-Plot g s 4daki aagi ¥
Y A aadl ghu s Joa Wil gde 4 gina Ao pigall) B Bl clibla g B2 Mol bl
Ayl il e 3 g 98 SBILg B1 6 ) 73 galll g (AN By 9at) ARl B gad) B gl 0y
A dila A RUF aladialy s dde (zigalll B dsine € 58 fiaie p& W laad) clalaa
A0 Badli g ABL) Cl paial) ey laad) g e o X sdall Uia s g ) 1R JBY) (g giaall s
Al gdal) o) RZ o MSE
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108 (Xg , X7, Xgeida dny) A oY) dcadd) i piial) oy lasd) sday ) 3 gal)
., =-1113.788 +3.612X,+.042X, +. 129X, +256.956X, +324.533X;

sig. (419.887) (1.182) (.007) (.037) (39.136) (157.283)

sig. 016 .006 .000 .003 .000 .053
ry. - 623 .598 .596 484 489
Beta ~ --—--- 239 .504 .264 481 153
RUF - -.616 -.157 -.557 -.006 -.687
VIF - 1.364 1.451 1.286 1.202 1.237

MSE=185099.475 ; RMSE=S=430.232 ; £F=.893 ; VIF=1.308 ; SSE=3516890 ;
D.W=1.762 ; d =.95, du=1.890 ; Sig. Runs Test (eis)=.650 ; Sig. Normality Test
(eis)=.184
sy JI ke zasaills ¢(eis)=[-1.401 , 1.703] ca Box-plot s cilily 4daki aagi ¥y
LaS Mutd glg Cualti g B2 dadg cuala ) 2B 3 galll 13¢3 MSE 4ad o Cuag Uadll aa ciluda j 481S
Ulaa M) zdsalll sa A1 gl 7 gailld UM g clgdan gia Joa (A1 gall Al gdiadl a3 o) 4 gina sl
Al o i) g Ja A pecil) C) il (aosan) auda ASY (ASIEN 3 gall) ARl B 5al B Ade
QoS iy g Lhdll ol Al el )i 43S 48885 aa JBY) 58 A0 MSE Jaa La 529 A5V
RZ (,835) MSE (sal) ss-ma gigad s¢d (Aaglll 35a0) 552l o2 & zdgalll Lol [7=p=Cp]
Ba¥ (A gisalll ;) @AY Al zilal) < 450 P ) 3 A Cp s Jpad Sl
A i) & piial) Ol (B isall) Ao aalyg Uadl) aa i B apea (Fiag ga g (2) ad) JSi)
JS&l BaY (TTF=1.308) 4hugia il Cun jiua¥) sb LAl adudat O (L) 3 Rieea g 4y gina 48
DAl Al Gua (adinal) piial) Alaiul) yiie ady sl B J2dY) g4 z3galll 134 old QIS (3) B,
Ll aady) zilad JS ¢ saa¥) 2 9 (2328.640) A Ayisaiill B ) Cilay 3o £ ganal 2 530
aladialy Adalwy g 5 diles Ale Ulian oM 3 gall) b Juad¥) 73 galll (O (i 418 120 (o)) AiSaal)
Lagh adliy  Jadll jlasid Lijs Lad gai (255) Laf o) aay ¢ o sS3all Glialll 4de Juas Laly RUF
1N Jaall B A Bal a al RUF gisals «Stepwise gigad ¢ gl gigaill 1 3
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Aaisall Jlaady) g ila Juabl il e 1(2) by Ja
| ti-: RMSE
o . <l T o J X} 2
zall clabal | 50| VIF | pbibj2.50 S ) RPRESS Rz Cp
5 akall
Jlaasy)
29 A sall 7 ddiata | 2,295 | p 46=-.638 s l-é-wu 428.004 2459.002 0.894 7
f(Xl,...,Xs) [\ 16=-.722 J:‘.gﬁ 43'35"‘
p 24=.514 8 e
Tisal 5 ddiata | 1.678 | p 62=-.696 |5 &iway dysina| 453,840 2409.240 .881 | 7.487
step-wise p 64=-579 (L)
f(Xz, X3,X4,X6) p 42=.534
RUF gigal 6 4diaia | 1.308 E Xk 3 liuua g 43 giza | 430.232 2328.640 .893 [6.198
Sy zigalll
f(X150.,X5)
Cp eis
A
8
(2,3,4,6)e 24+
7 (1,2,3,4,5,6) - 9 o
6 (12,345 14 0 S5 &
5 o 5
4 0T O OO lo)
4 00800 B
2 1T oo o
! f—t———+—+> s
01234567 8 P 5 PR YL R A ;
Cila 1) g‘.‘J"‘:“‘ QUQ.}S Cp :(2) ng Jeé 4‘.«)‘1"‘“ @‘J:"“ alis &us (3) a2 Jsd

i) el A5l o8 Jilhs
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(933) adg0 Jiadl gle Jauaall RUF olsdciaul Slghd

Bynill A AN il i) e (b B 5all Jmal gadl A 33 9 g 1 ALY el S
Regression Analysis By Examples aa siall g a gwgall QUSH & <3y 9 LS g (1959-1949) (e
1Y) Jgaadl A Lk i [20]
Cra 88N Lgd B gl Jal sall g g 81 Cola) i) Co iy (3) a8y st

A 8 il 8N @ lley (1959-1949)

Years v Xy X2 R .
Imports | Domestic-product | Stock-formation | Domestic-consumption

1949 15.9 149.3 4.2 108.1
1950 16.4 161.2 4.1 114.8
1951 19.0 171.5 3.1 123.2
1952 19.1 175.5 3.1 126.9
1953 18.8 180.8 1.1 132.1
1954 20.4 190.7 2.2 137.7
1955 22.7 202.1 2.1 146.0
1956 26.5 212.4 5.6 154.1
1957 28.1 226.1 5.0 162.3
1958 27.6 231.9 51 164.3
1959 26.3 239.0 0.7 167.6

'RUF aladialy ||

cdlabaal RUF s ilaa g (X3, Xy, Xg) Al < piial) aan Aoy lasd) 1 dg¥1 5y all
Uslaa g ol i) Gpuba cildalss Y1 A8 ghana o Juaadd W) Lgal) jLa (1) ad) A8Dlall cpe Lo landl

$, =-10.128 — 051X, +.587 X, +.287X;

s.e. (1.212) (.070)
sig. .00 488
0
riyj ----- -.266
riy - .965
Beta ----- -.339
RUF  --—--- -1.351
VIF - 185.99
7

(.095) (.102)
.000 .026
.920 728
.251 972
.213 1.303
-.151 341

1.019 186.110

Y
Y 1
X1 .965
Xy, 251
Xz 972

A LS i g ¢ laady)

X1 X2 X3
965 251 972
1 026 .997
.026 1 .036
997  .036 1

MSE=.239 ; R2=.988 ; F=285.610 ; VTF=124.375 ; p b:b3=-.997 ; Sig. Runs Test
(eis)=.777 ; Sig. Normality Test (eis)=.409 ; eis=[-1.071, 1.602]
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Jlad 5 isa g 48 aie Al 353 5 a2 BOX-PIOt (:e9 (o8 sall 4 bimall 2l e (ha Baadlyg
Cildali Y1 A ghiaa i LaS Badiyg (lay 4d g Uadl) aa ciluda B (38ay 73 galll O oDl LaS jlaady)
AL are A [-1>RUF] s LSy (i3 = .997) Xz, X Caba L Aalil) 4dad) A8Mal) (e
(Aagamall) Ay pudil) 4 )28 50y 38 723 galll (e Adda iy Lae Laiad) jsiiag ABMe 0 g9 X4
O LaS s A1 Aga Cra A (s LAY laadY) cdlalaa ) jiiud g A gina Baly g dga (e 4yl 4508
il gaall duall o) (N sl [p bibs = -.997] X3, Xp laad) lalaa Gl Bl Y Jualaa
Alaaa Jaay GuSlae olaily <19 JAY1 Ao Alai) it gaal) Juall 4831 5 Laaaal o Llaiay)
G 9 2B g 0an ol Lagia of 8 umy ¥ Las Ladaga g die Lagie of (Ao Llaia) jaid gaad) Jual)
(Cliiia) (a9 (Crmaaina) (i ptia Lalila zdgadll 8 Laa Ladd g g (ha Lillaa BA0E Y () 9Sy Ml | jhaa
A X; g9 Lagin (e Adda g 1) il RUF af a3ad Cua Ladaa) dids Lyl G gl La g9
(-1.351) gsben M RUF () s LS i 80l ase JSY) gf 4ladl) ABdal) 0dgy | 50 SV pial)
(r3y2.972) Y2 Crmba 1l V) 8 g8l (|"23:.036) Xz, Xp Gt (Js-ﬁ) :‘éb Byle 429 (‘M SAilly
Lagilay i gaill JLEa) g Led JLARY 0.01 e (389 Ay sina (g g 23a5 (o LiiSey SN | X

10sSH (Zsall) Cre Xy s a) X3, Xo oy lasd) g1 pa) 1Al 3 el
§, = -9.743+.596X, +.212X; MSE=.225 ; R2=.989 = .99 ; VIF=1.001 ;
s.e. (1059) (L091) (.007)  pb,by=-.036 ; V(b,) 2.008 ; V(bs)=.000

sig. - .000 000 sjg. Runs Test (eis) = .777 ;

ryj - 918 995 sjg. Normality Test (eis) = .727 ;
riy - 251 972 gjs-Range = [-1.420 , 1.558] ;
Beta ----- 216 964 F = 454581 ; sig. model = .000
RU - -.139 -.008

F

VIF - 1.001 1.001

Giad A ey T At il A i) 4l Julia (eis) A bamall (81 s ) o) LaS
CuaBlil Ladl g 31335 a3 MISE 4ad o G g ((4) oy JS& Bay) Ladl) aa cilda )b 43S 73 geadl)
5 g Asall) Bila g Al gl A gina Ao B gl a5 g Babla Lalyy B2 Al uala ) S g X ciday
e Ay (LAY Bsadt) ABLA) 5 sad) B 7 dgadll (L AT (Uadld) aad ALl il 8l 4580
Zisalll A B X5 | Xp (e 08 laad) Jualaa 0 9Slg 81 o) Zdsmall) g (und ALELLwal) &l psiiial)
‘é.ﬂ\ 3gall oda gicéﬂu A Jaa G 9ray Lalad jiia g2 A 5y galy ng = f(X,.X;)
AU Jai) zisadll sa5[3 = p = Cp] das Al zigadll g2 RUF alidiuly 4de Ulaa
s O (b Buata s g (L) Lebad B e g 4y sina CBlalany (5 giae gl 15l )
Lede Uliaa Al jlasiy) dlilaa (udi Ao Juasi SPSS gl 4aja A step-wise aladiul @
(Galall b Jualdil) BaY) RUF aladdialy
O Cra Eagalll (e ddia oy 1) el d3ay RUF O (e 28U &y g Gl 431 JSML jaaag
X1 O Y Xg chda 1 Uil & o padt 4 98 Adad clBblay Lguy Lad Ja 3 A1) Aldiual) &l piial)
A X, X AN plaady) Aslas Ao Juaad dlld sic g RUF 43l udy Ll B4 lld g
¥ = f(X,,X,) = —B8440+.145X, +.622X,
s.e.(1.435) (.007) (.128)
MSE = 444 ; R; = 978 ; VIF = 1.001 ; Cp = 10.8 ; p = 3 = Bias = 7.8
Sig. Normality Test =.154 ; sig. Runs Test =1
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(wi3a) adgo-i Jadl gle Jamall RUF oladsiaul Slghs

Gl Aiilae ¢l W) 3 e g 4 gl ABDlalra g Uadl) aa il B (38ay i galll O (e a8 g
iyl clalaa padi old IS RUF g gl alidind sie dde culS Las 9550 Ay J31 Ciapial
el oo Suad Mallows ssluaa) cuwa [Bias = 7.8] Wdsd (Sar ¥ 8 S 3 ) gut g | Jatie il
dsiall g (5) ad, JSAl BaY ([PRESS] Allen dsluas) cuua 4ol 73 gall 138 5,08 (& s
z3ill prediction of residuals 4usill (3 gl axd Lol (AN 7 3lalll < Jua gadly o3 Y
dalall & i ) a8d 4500

Cp
eis A
A
2+ . ST (1.2,3),
14 4T
(o] -
ol o ©0° 3 (2,3)
[o) (o] 2 -
1+ o
o & o . T
—_— — |
Lo, 15 1 -5 0 5 115 . ) 0 1 2 3 4 5 )
dilha A bl (B gal) BRI 2555 1(4) o0 JSE A i ) i) clibed Cp 2(B) A8 S
Alaliu) el 4500 a8l ¥ = FX,  X,) Aal Ak ) eed ane Bl
W juatl etd g
Jaa Al
(A adl) Adadd) Jlaaiy) g ilad Juabl <l jua 1(4) a8 Jga
LK~ . -
- . clad| o iy 58a | MSE 2
gL Sl | V| [ pbibj [250) T v, | () |RPRESS| Rz | Cp
5 _yakall
T =F(K.X., X)) 4 dddata (124,375 pbibs=-.997 | disie s Wuary | 239 | 4790 |.988(4.436
oS B RIa
I
V= F(X,, Xg) 3 st | 1.001 gy B fiuagdygina | 225 | 3224 |.989| 3
T = F(X, %) 3 Taate | 1.001 any Boiwagdygina | 444 | 7361 |.978] 10.8

Abal) cilBall ¢ra Lgapan lad Al Al sal) @ piial) o # jla e ga g 1l LRadl JUial)
ey ) ASSay pan gl g Lgta JSB chad aalg ytie W) ol lazen LgilS g g a Lgda Lagd Jaa 45580
(17) 2 Adlaall A dadl) Aqlal) ol & Al g Eiadl £ gudaga 3 AN A il il e 9690 (e SS)
ke A A U e A plhaall Jeeadl el aae Ay dll) g (Al godis By gy 1 g il Al
) A (Ui @ yiia) Jal g Acad Laaad Al g (y Sadnal) iiall) dlaio)

Average daily patient load uaix J< (sl Jasdl Le Jana 21X

Monthly X-ray EXposures b oS! dadly gasd A ¢ saliag cpdl) a2 X,

Monthly occupied Bed Days & gudall 3 u) 3= Jara 1X5

Eligible population el Jlesy b salf dihidl A ol i 1X,

Average length of stay (Adiuall A slid) 5aa Joh Jaxa 1 X5

rAdal) o yiiall g dadnall padall by G2 e V) Jsaalls




374 66 2| 18 daall Ayl LabaiBY) o glal) Al
(yi32) pdgo-i Jiadl gle Jguasll RUF olaiisul ilghad
cilbbdiva 8 4 lhall Alleadl aaa il clily (5) aB, Joa
HOSpit&' X1 X2 X3 X4 X5 y
1 15.57 2463 472.92 18.0 4.45 566.52
2 44.02 20.48 1339.75 9.5 6.92 696.82
3 20.42 3940 620.25 12.8 4,28 1033.15
4 18.74 65.5 568.33 36.7 3.90 1603.62
5 40.20 5723 1497.60 35.7 5.50 1611.37
6 44,92 11520 1365.83 24.0 4.60 1613.27
7 55.48 5779 1687.00 43.3 5.62 1854.17
8 59.28 5969 1639.92 46.7 5.15 2160.55
9 94.39 8461 2872.33 78.7 6.18 2305.58
10 128.02 20106 3655.08 180.5 6.15 3503.93
11 96.00 13313 2912.00 60.9 5.88 3571.89
12 131.42 10771 3921.00 103.7 4.88 3741.40
13 127.21 15543 3865.67 126.8 5.50 4026.52
14 252.90 36194 7684.10 157.7 7.00 10343.81
15 409.20 34703 12446.33 169.4 10.78 11732.17
16 463.70 39204 14098.40 3314 7.05 15414.94
17 510.22 86533 15524.00 371.6 6.35 18854.45

Source: Procedures and analysis for staffing standards development: Regression
Analysis handbook (San Diego, CA: Navy man power and material analysis-
center, 1979).
:(All possible Regressions) 4iSeall ci jasiyi JS aladia -
39 9 LA LI LgiliLey Jalii aran g Laca Ay pucadill) il pial) asan Ao Y laadl Wy jal gl
558 B gt g A bl (B sl) Ly Lulid S o sl B Lt AN (14) Al & 48 i iy Aaks
S Jsmand) ey Laa (I Ledalt ) 558 9 Aq jlamall (A1 sl agadal) a5 sl (g Ayl g Ay paeadill) 73 gl
(GOSN WY N D Y S - | U PN | S - P SN ([ T MNPV B - P | PR | X P
Jdoa Libaa) @l pdisall y gulaal) A 4395 oo Suad ((MSE el 419 Uadl) aad Ll el jdl) (38a)
Jldiall Lagalis QA O'connell & Bowerman ¢lialdl ald sé 4 _GSLA.U‘ A5 e g Wyl Sl g <) a8ty A, giaa
il ok Jhad Lbad Land gad (31) A lia g AciSaal) el jlaady) JS ¢ by -Jo¥) Audail) JUiadl 8 &) 4)
zagalll o llicl Y= f(Xp, X3, Xs) (=iall (bl zisalll L Ao Suand (galall b Joalddl) BaY)
fr LaS g8 gt pdisa g 7 d gadl) Cilalna il pa Jiad ) Allalae Lal 3 gS3all juilaall Lad g Qa8
5 =1523.389 +.053X, +.978X, —320.951X. n=17
5. €

(786.898) (. DEG) [. lGSj (153.1‘}2) RMSE=614.779
sig. .075 021 .000 .056 RPRESS=4224.537
riyj - 590 932 -502 R;=.988 ; VIF=7.166
r|y ----- .945 .986 +.579 P23=-.916 ; p3s=-.706
Beta  ---- 203 863 -.091 p2s=.520 , Cp=2.92
RUF  ----- -785  -.125 -1157 D.W=2.546
V4| =S— 7.737  11.269 2.493

4-D.W =1.454 ;d_ =.900 ; du =1.710; sig. Run test (eis) = .605 sig. Normality test (eis)
shapiro & wiks

—— .023 ; skewness = 1.593 ; kurtosis = 3.739 ; eis-Range = [-1.118 , 2.652]
=——=Data point (14) is outside Box-plot.
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52 sl 1A oy — Adlaal) il pdigall oda ¢ guda B —lalil) cpda aa JoR) LiSay Jgd
Zisal O 5 Jasy e OIS 4 Aol gl g AadalBl) aY) € Sl (Aoad)) chal Jlaady) 73 s
(oo ) g s LaS 73 geall) 138 g (Lhadd) aad Apndl ) cilada 80 (3030 Y ) oy JadY) add) jlassy)
((6) adu Jsi BaY) dlaiu) il 43500 a8l Jilia 4y bamal) (815} au s (a9 Ailuan¥) )y gall
4 aall pULAY) i pall ¢ 9S8 iy g o SN Il ) AdSdia e (Al A g Linada Ly 5 g5 480 g0 £ 5650 Y
by e 130 LALLS ) zaay Y g g 1S 9 Lgaan 45,0l yulae o (o Sllad COLalaall 238 4y gina g
@A Ll gina g ol kil odh ) jiiaad caila (e Lal ani¥) cblalae il S 4y gina g 73 galll 4 glna
B sShall ubaall bt Ao liald) o Uia) A 3 gadl) (LB JuadY) 73 gall) Cra SAY) cuilad) Jiay
cdgd Jlaad¥) clalaa < jaka ) il pde (e g gud g S [Cp |, B, RPRESS , RMSE]
terk La o elld & g
B8 S 3 Asae ABNal) i) Legis A yhal) AB3al) (e Wb X5 oy _fandl Jalaa 0 95 1
Al JlaaiV) zisaiy ddatiall hdl) aady) zdgad B X omiiall o jlaall jlasi¥) lalas
2 | el igail) A el Slaad¥) Julaa Jhel iy [rsy = +.579 , Beta = -.091] ksl
cile b () o) by 1aal g Lagy Adiall B aa) gl (lay jall i ga Baly 38 ABDlal) 03¢ J ghna
Aol (11) Jaras () &) o ol Lusii dbu (321) abay Lsgd Adiaal) (& 4y gthaall Janll
c2sSial) £ agalll datly I gra s i by Hasl) b LA
4 ad o2
B —1.157 = RUF(b_ )yt ; & —1 = RUF(b:)
i . Gl €10 < 11.269=VIF (b)) i—ed ) .3
g4 7.166 = VIF
W I 1pdsalll b laady) cdlalas (il 5 S B NI 558 o) 4
’ CBlalaed Mg pos= -.916 ; p3s= -.706 ; pas= .520
< rE 9 Ala ) Baalg (B il ) Lgasan Jlaady)
doff % & 9 A guan G a8 g Zisalll 108 ¢ ny 13 g (L) Jsira
. m‘j@;cs}quwm,usﬁmgd&\&
Aghaa g g8 Tiua
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(wi3a) adgo-i Jadl gle Jamall RUF oladsiaul Slghs
Laal) e o) JS ARy oy Juad¥) i ad) 3 gadll SLOAY Lgid pulaadl () a8 iall cliald) aadia) LS
E Aol udi N Slagi aB g (3 siigall g 4d laiall (14) clibl) Adali Cida 2y Lay) Step-Wise 48k
A S ) e g Acilalae Lal cJuad) ga 3 sadll 138 () LadiB) Mdyg = F(X2,X3, X5) 4l o4
)0 LS 4
4l sl Jilia 4y lmal) A1 5l g3 55 1(6) )y JS
ey sl

§ =1946.802 +. 039X, +1.039X; —413.758X. n=16 ; RMSE=387.160
s.e (504.182) (.013) (.068) (98.598) R?=.996;R2=.995

sig. 002 012 .000 001 TIF=7.248 ; pps=-.919 ;
riy. - 943 989 +.560 p3s=-.718 ; pos= .543

Beta ~ --—--- 149 933 -120 P W=2.334; 4-D.W.=1.666
RUF - -842  -057 1214 §, =860 : d,=1.730

A/ [ I— 7828  11.396 2.520

Sig, Runs Test (eis)=.844 sig. Normality test (eis) — .806 ; skewness = -

372 ; kurtosis =
-.666 ; eis-Range = [-1.749 , 1.337] ; |[F=1028.131] ; sig. of Model =.000

ABdal) Aol g g (7) ady JSA latiad) el Ayeuiil) addl) Jilia B ) sy Aaadlayy
g\ﬂ\g@&csw\gwyu\wsohwdsawmm\ﬂému.mmss lagiy
Lkﬂ\mwhﬂ\uhﬂaﬂ\ WM\Wﬁusd&Yhdﬁuiah\ﬁduLuM)w\
)-Q-L‘LAJ&JHQM)“SMJAA—)I.&\MY‘W%M‘JM‘@J&AMUEM‘-\Au‘g-\lgj‘-’bj
dafy (.995) 2l gl (ra tan dg B 4l R dad Jaag Ll Uadl) ol a8C 5 e RMSE 4
Sl D lalane il ppals ) 8 Lal alyd JJM C:U.em Ay guaal F
A Jealaa UJM.A e sl s U‘“ Q\Jug-dlﬁ Jlaady)
T ) pdige BaY) aaiy) Alslas 8 bo éhmn Culi Xy lasdl
Lol «(pbi bj , RUF 4l siaall are 5 i85 a0 5 VIF o
. °o \_G_ﬂ LS‘ (4_1’\,“) bhl A«“ falt tltd Am
L ° o A *""WGMJW\@(“M\&LM%)
44+ . ° umuawwﬁwww\gwj%y@, Ly 485 0599
Cadly i pe 3529 ae Ala B Al Lgaliag Al Jaal)
Ha gy Lo Aol (69) Joray sl Lisgd

N

1

T
-+ 0 0 o

1 ] 1
1 T T

-1 o 1 2 3

Ayl Bl ol 355 1(7) ) IS
Aai) el Ayl adl) Jobie
(414) Jaiay 4 Jaal) cileba I dalaly (J8) bl B (o pall AiSay AL eydﬂﬂ\.'\g
J.\GCAJA.\SU‘.UAJJ d).h‘i\u.bd‘gmpw\n‘,lll.a..\,.m.cl...n(14)d.\m‘_5\u)g.u4.em
LPU.AMJ\JAAY\«A)\AUAM}MAJJUM‘e.:.d‘gti.gau.al.hﬂ\dauhaaﬁd)um‘gﬁd‘gm
A

\ 4
<>
%]

Lalall B Aiaal) Janiy) iled AL yplaal) o Juualis BaY (*)
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:RUF plaidul -

Copgda) a8 Lgilily Jals A8IS, g Ay puadll) € piiad) psan Aoy laady oY1 B eal) o) o
Yoy Al (16) Al aaa piad g andiod G ge N Jalatl) il o 3 e g 48 jlata (14) Akail)

10988 (17) o

L jlaad) Cdlalead RUF ?-'33 el g 4y pdil) @l il e Ay olaad) 1 ¥ 5 eall
P Ll s g landy) Alslas g eyl o Bl YY) Adgheaa o Jpaandly (1) 4B (35

X1
X1 1
X, .90738
X3 .99990
X4 .93569
Xs .67120
y 98565

X
.90738
1
90715
.91047
44665
94517

X3

99990
90715

1

93317
67111
.98599

X4
.93569
91048
.93317

1
46286
.94036

Xs
.67120
44665
67111
46286

1
.57858

y
.98565

94517

.98599

.94036

.57858
1

Gl asdodal ) o255 A A ) il pdtal) (e fan A g8l Adadl) cillals MU el

St g gina ade g Lghiid glna a0 g W ) 8L a3 ) 62750 A B S B geay W land) Clalea &l p3a85

i) zigal b JBY) B (st J s rand (S LA (0.10) dasinall (s siaa aladiad (1 2
() (o) (i

v = 227041549.297X, +.041X, +1.413X; —3.223X,—467.861X;

5.8

(670.786) (60.810) (.014) (1.925) (4.474) (131.627)
sig. .007 .882 013 480 488 .005
riyj - -.048 .689 226 -.222 - 747
riy - +.989 943 .989 +.947 +.560
Beta  --—--- -.274 159 1.269 -.064 -.135
RUF - -1.277  -831 283 -1.068 -1.241
VIF - 9334.456 8.077 8684.208 23.005 4.213

RMSE =S =399.712 ; SSE=1597695 ; R; =.995 ; VTF=3610.792 ; p13= -.999 ; ps1 =
-672; pas = .643 ; pus = .632; D.W = 2,513 ; du =2.150 ; Sig. Run Test (eis) =
.796; sig. ormality Test (eis) %.SSG;eis-Rangz[-l.GSZ , 1.210]; F =
578.995 ; sig. of the model =.000

il Jlia 31 ol iy O W) (B all A pidial) g adal) a5sill ) e Adeaal) il ydigall

il pad Lal Lhadd) aa cileda 3 gaal (308 A1 sdy ((8) ady JSAl BaY) Llaiay) i Al

Ughra o8 98 e i (Luol) lapad WsS ) g oudgr 12l dpiliaa) & pdisalld jlandy) clalaa

RUF a3 () aliia g X3, X crbe (L) allh Bl 90 aa ) Qual A 4G 681 Adadl) LgiBdle capany

Abda coay A paiadl o X ¢S A (Aad JBYI) dla S 98 RUF(by) G laady) cdlaladl

Al Al g A el galll 368 (a Clriay 03539 Y9 Al sy Al il JBY) AT lsadll e
LAY Al i piial) jlasd) cdlalee clils sl b
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10558 RUF aff cilaa g X cigiaadl paiall oo AdEial) < paial) oy jlasd) ;450 5 ) Al
V= f(X, X5, X, X)) = 2311275+ 041X, + 1.119X; — 3.682X, — 477.169X;

s.e (587.301) (.013) (.095) (3.163) (111.398)
sig. .002 .009 .000 .269 .001
riyj 0 - .689 .962 -.331 -.791

ry 0 - 943 .989 +.947 +.560
Beta = - 159 1.005 -.073 -.138
RUF - -.831 .016 -1.077 -1.246
VIF 8.067 23.367 12.624 3.311

RMSE = S = 381.555 ; SSE = 1601430 ; RZ =.995 ; VIF = 11.842 D.W = 2.547 ; 4-
D.W =1.453; du=1.930; sig = Runs Test (eis) =.796 ; p35=-.788 ; p32 = -.509 ;
P34 = -.716 ; sig. Normality Test (eis) = .795

Cal i ) i 0300 Cilabae <l il jla g Uadd) aad A cnl @l ciluda jil) (5,85 z3gadl) J1) L
A g Ldl Y RUF 4agl! 88 g <l ytiall Cilay paiesd UM (Al glna y& 9 5 jfia & —Auilaal)

X sfdall Cadas
RUF asd Glaass «(Xs , X1) Crdodaall ¢ piiall tae Alfiaal) c paial) oy jlaad) (450 3 gal)
1S
V= f(X, X, X,)=—138978 +.063X, +.797X, + 2.943X,
s.e (208.113) (.019) (.092) (4.315)
sig. 517 .006 .000 508
riyj 0 - 692 929 193
iy 0 - 943 989 947
Beta = - 241 716 .059
RUF - -744 -.276 -.938
VIF 6.885 8.874 9.605

RMSE =S =596.701 ; RZ =.988 ; SSE = 4272625 ; F = 430.512 ; sig.Model = .000
; VIF = 8.455 ; |Pbibj| = .50 = p3s = -.615 ; poy = -.446 ; p23 = -364 ; D.W =
2.091 ; 4-D.W =1.909 ; du = 1.780 ; sig. Runs Test (eis) = 1 ; sig. Normality Test
(eis) = shap. & wilks = .977) kolm. & semir. = 1) ; skewness = -.246 ; kortosis = -
301 ; eis Range = [-1.777 , 1.484]

s (Undd) aad Auul 8l cilud il aran (Blay zigall) 138 o Ailaa¥) il ydigall (pa Baadly g

4 5uil) anl) o) ALiall ol pshiial) (g Lo La Wg Lot Lad (013 1ol ) a3 55 ¥ g 1an auaha S0 )

BaY) el aSy awilly (1 bad) %100 Lbongia Joa (B9l g gh Apil gl Ay ginad Uadl) aad

Mia | e Ligad Of G g o Jlgeandl 108 58 Guuad (K193 o) 23 galll 5 13R Jgd ((9) A3, JS)

Easalll (e 4ddad M [RUF(by) = -.938] Xy sfiall 52 jilaia € 9 (g gt € Jlaad) Jualaay
(B el @t Al sde o) RZ o) RMSE adf S Badlg
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MM\H&J\JJUAMJM\@U.\“ (8)@)(3&& MM\M\JJUAMJM\; (g)eﬂJdSu

toh e Ao Jand RUF aff ilbaa aa caiid (X5 | X,) gumedil) paial) oy lasd) sday) ) 3 al)
v =f(X, X;) =—98.158 + 068X, +.836%; n=16; RMSE =S =584.300;

s.e (195.180) (.017) (.071) Rz =.989;SSE =4438288;
sig. 623 .001 .000 VIF =5.516 pb, by =-.905 ;
ryj - 754 956  D.W=2323;4-D.W =1.677;
iy - 943 989 du=1.540 = 4-D.W>du sig.
Beta - .263 731 Runs Test (eis) = 1;
RUF ~r21 -.241 sig. Normality Test = .977 ;
VIF 5.516 5516 skewness = .057 ; kurtosis = -
.188 ; eis-Range = [-1.613,
1.800]
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— Uadl) aa cilida 8 Liag) (e LS M) — Gilad) zisalll B CulS Laa jhual zigaill RMSE 4edd
G g8 AT a8 Lehaugla (g & Ll (B gl 1565 Al gdie Ay gina el S RZ dad o8 Al
Ly sag<[3 = p = Cp] 4 dun dde Cuayd 01 A1 o) 3 gail) 124 () J o) LiiCay A1AY (1)
A ghaa g 5 jmaiia s g Ay gina o o) Clalaa il (Y bl Jofiall Juad¥) =i 5ad) 2 gadl)
L3 28 Aoyl el Ay piil) i) Jila g Lt ) SE ilBa Ay sbamal) (81 gl ey g oL AT) B siiana g
((11) a8, Jsidlg (10) pdy Jsidi BaY)
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e Lud 4ad giall Aalld ¢ Alaa¥) aaiaall B 4 da) Y o) -4 hia- (D0) abalill) culi Ay giaa o)) 1
i 138 9 (X3, Xp) Adgral i (a pa 3529 p i (Lha) (sl Adiunall Lgaling Al Jaal)
) JSira g (Ahia
sl sl Baa B35 o) (Xo) a0 s re ey (oS! Al agd M50 Cpdll da gl 230 3305 ¢ L2
) Lidagh 13 g cdogd Ay glhaal) Jandl el a5 ) (g0 (X5) Lifadal Lia gy Adiianal) (B 80 0
Alal) o g ) g Ailiaa¥) il digall g (3aiall LBE g Jgfa i gall) 10gd MMy | Jolnay o
L& Gl sSall lhald) dle Juan M) 73 goadl) il Jopay 405 5180 A0 Jaa ) Joaad) B (adliy
Step-wise 4k g AiSaall i jlaad¥) S 1y hy
step-wise gigals RUF & (6) ad) Jsia

gisall o aluaf ) g 4 i Cull jpa VIF | Vzisad) 33 | RMSE | RPRESSY | R:
Uadly iy c-lalas adalil)
Stepwise Aaia & | b (Slpdigina | b 08lg gsina | 7.248 Jeada 387.160 | 2053.204 | .995
& Ugina 18 95 jiia Jsira Cp=-2.731
All possible p=4
Regrcssions
RUF gasan dllate | Alghrag dgina | (goba) gsine € | 5516 | sl 584.3 | 3243.945 |.989
¥=FG. X)) Allia 5 gy | (Lu) 3 R0ay i Jgina g Cp=p=3

Galall b Jualial) Bay(*)
ade Gl gl gisalll asgial ldy cuua 38 Akl AL (6, 4, 2) Jghadl B a)sl el ol Cp ke (*%)
B LA g5 1) g o (Alisall) il pitial) e aday o) 3 gaill o A3 ulaad o g (g B cuilal) B Gaaly)
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Conclusions «latifiuy)
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Jady) Cllaled RUF af (aa3) O 00
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206.75158 ~420.8568 55556353 | 54524524 618.83923 187.0886
49230493 | -696.66910 | -410.92517 | -562.21263 | -368.17068 | -866.75301
-620.33653 | +525.01465 | -564.37559 |  -84.00250 .695.02137 | -546.39706
-336.85003 | -509.36133 | -364.59231 | -474.90424 | -376.57986 21.02814
+850.22617 |  -43.53056 802.04207 | 407.36047 | +722.95310 | -721.68120
+182.66005 | -552.98485 66.21523 55.20450 -79.68502
21736129 | +368.54179 | -495.13523 -12.66021 -409.71636
+350.72840 613.88731 618.09436 210.33287
+721.55403 606.98991 562.28606
+779.62903 908.6751 SRESSS 1011.54488

-39.08465 1705161 | gouspoleog | -82.52741
+814.42272 81275273 | RpRESes -1.65486

-00.46964 _ -10.48103 5155 002 +286.32409

-2130984 PRESS= 93.44517 ' +496.16042
-313.68674 | °0422547.291 | 574 42757 -428.84827 —
33278730 | RPRESS= | 17048284 94.23432 PRESS=
-95.88835 2328.64 -272.42757 24001811 | °804449.646
-122.89965 -33.18151 RPRESS=

-628.24032
-631.06644
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glsall Lipl) sl b g asalll 5,00 B 5l o8 Z3salll 45500 1 5l 08
(A A JUiall) RUF f(X1,X2,Xs) f(X1,X2)
(B Aadail) Jlial) (A Badail) )

.29657 , -.91638 , .87564 ,

06156, -.21972 , -.46632 ,

23017, .28049 , .58671 , -
.88065 , .09352

36395, -.93657 , .94489 ,

.03168 , -.60967 , -.55055 ,

13174, .10208 , .53195, -
.82849 , 1.10223

.04681 , -1.49807 , .69394

, 12423 , .39627 , -.27889

, 54763 ,.86244 , .81972 ,
-1.29709 , -.99232

PRESS = 3.224 PRESS =4.790 PRESS = 7.361
T a9l 5l B 5l ob
Gl Badatl) ULl cilibed Jlasi¥) g dlad sl yulaa step wise , RUF
Y Jial) i
1By o : S Tl Ble | gleei B
(nN=16) zas R; RMSE Cp RUF Step wise
f(X3) 976 856.707 52.313 112.55769 -142.87735
f(X4) 976 867.672 53.970 -513.86497 185.22905
T(X4) .888 1857.938 290.480 381.64579 69.57763
f(Xy) .880 1924.143 312.421 880.46227 509.73985
f(Xs) .265 4769.166 1981 72.98571 178.36199
F(X3,X5) .992 489.126 4.467 -244.54028 -332.30332
(X1, X5) .992 509.821 11.149 160.69014 280.43102
f(X2,X3) .989 564.300 17.779 523.03373 447.16886
(X1, X2) .988 600.882 19.378 -621.85289 -434.11504
F(X3,X4) .980 794.085 41.308 -905377063 -546.78424
(X1, X4) .978 821.206 44.872 351.19383 564.76499
F(X1,X3) 974 885.318 53.775 -188.77699 -823.88426
F(X2,X4) .923 1546.207 184.529 179.27792 -280.78615
(X2, X5) .907 1693.459 223.345 1567.57285 -103.93230
f(X4,X5) .905 1710.298 228.009 2209.63481 1026.92551
F(X2,X3,Xs) .995 387.160 3.258 995.89573 919.78921
F(X1,X2,Xs) .994 415.472 4,965 PRESS= PRESS=
f(X3,X4,X5) .992 504.334 11.105 10523181.41 | 5215645.846
F(X1,X3,Xs) .992 504.441 11.110 RPRESS= RPRESS=
F(Xp X0, Xs) 091 | 514552 11885 | 3243.945 2053.204
F(X1,X2,X3) .989 594.082 18.508
f(X2,X3,X4) .988 596.701 18.742
F(Xy X, Xe) 088 | 619.237 20.801
(X1, X3,X4) .982 746.845 33.894
F(X2,X4,X5) .942 1343.261 127.522
F(Xp. X X0, Xs) 0995 | 381555 4.023
F(Xy. X X5.Xe) 095 | 300.876 4519
F(X1,X2,X4,X5) .995 391.236 4.538
F(X1, X, X, X) 991 | 525.841 13.037
F(Xy. X X5.X0) 080 | 573.366 16.634
F(X1,X2,X3,X4,X5) .995 399.712 6.000

ug;sas).lasssua.i.)(ws)‘;.\).,aus@...;.a..aa‘é:u\,aM\ﬁ'ecs,ﬁﬂtdwm&?&wcpﬁé(*)
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spss% mu -

1-Variables Entered / Removed

g-uﬂ step — wise 48 4k e‘-hw‘ i

Model Variables entered Variables removed D.W-Statistic
1 X3
2 Xo 2.818
2- ANOVA -TABLE
Model S.O.V. S.S. d.f. M.S. R: F Sig.
1 Regression | 194.997 1 194.997 938 | 153.246 .000
Residuals | 11.452 9 1.272
Total 206.449 10
2 Regression | 204.648 2 102.324 .989 454,581 .000
Residuals | 1.801 8 225
Total 206.449 10




