
للحصول على افضل نموذج )جزئي(  RUF"خطوات استخدام 
 للانحدار الخطي"

"RUF procedures forgetting the best subset linear 

regression model" 

RUF

MSEPRESS

RUF

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 " " 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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1 The preface and the purpose

RUFRelative unstability factor[1]

[X'XB=X'Y]

 

Bi

riy

m

t

[-1 , -.50]

Cp , PRESS ,  , MSE

1 All possible Regressions 

2 Forward Selection 

3 Step-Wise Selection 

4 Back ward Elimination 

EfroymsonHooking, [2] 19621967

1972[5 , 3]Allen1971[4]Mckay,[6] 1979Rencher[7] 

1980

ill-conditioned matrix

[8] principal componants[9] 

Ridge

RUF

RUF

RUF

MSEPRESS
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MSEPRESS

2 
  

Appropriate significance-level and multicollinearity and extreme 

values indicators 

1

2

0.010.05

Cp , 

 , PRESS , MSE0.10

(0.10)

step-wise

(0.05 , 0.01)SPSS

y

Cook(Box-Plot) Tukey

                                                           
step-wise

RUF

86

2011
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 Beta coefficient (Bi)

Pearson coefficient (riy)

unreasonable & unacceptable 

 
[10] VIF(i) ≥ 10 

 (di)

(riy)

-1 ≥ RUF(i)RUF

 

characteristic  roots (λis)

polynomial equations

3 RUF 

RUF-Effective & Ineffective Ranges on stability of L.S.E of 

Regression coefficients 

(riy)

(Bi)

RUF
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RUF

RUF(di)

RUF

RUF

RUF(i)

Xi

(Bi)

(riy)

(di)

(riy)

Xi-1 ≥ RUF(i)

(1)

(1)RUF

Draper & Smith

Vertification

reasonable[11]RUF

RUF

1 - 0.5 <  RUF  0 

2 - 1 <  RUF - 0.5-1

 

3 
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RUF

VIF

(1)VIF

5810[12]

(riy)

[VIF<3][VIF≥10]

RUF

VIF

4  

The relation between significance of linear regression coefficient and 

its stability  

MSESii

Xi

VIF

MES

(MSE)

[-1<RUF≤-0.5]t

Xi
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RUF

-1≥RUF(i)

Xi

5  

The standard assumptions of the error-term and the accuracy of the 

model-estimators  

Ostrom

[13]

y

[14]

(MSE)

(Sbi)

[16 , 15]MSE

MSE

 Runs test 

 Durbin-Watson 

 
 

Normality of error-term
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6 Adequate Model and Mallows-Statistic  (Cp) 

Mallows

MSEAdequate Model

MSE=S
2

MSE

 
C.L. Mallows(Cp)1973[17]

 

 
Mallows 

RUF

CpP[18]

Cp

MSE

MSEPRESS

over specified

RUF
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7 Application

RUF

 

(25)

(25)

(1)

T
er

ri
to

ry
 

Sales y 
Time with 

company X1 

Market 

potential X2 

Advertising 

X3 

Market 

share X4 

Market share 

change X5 

Total no. of 

account  X6 

Work 

load X7 

Rating by 

Sales – 

manager X8 

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 5.5 

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. 

                                                           
3132311

Hald
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  All possible Regressions 
  Bowerman & ConnellApplied statistics: 

Improving Business processes[19]SAS

1(255)

MSER
2

 

 

 

 

 

 
MSE

(R
2
)

Prediction Interval Length

95%[1489.3 , 3426.1]

(1936.8)[1520.8 , 3456.6] 

(1935.8)

 step-wisestep-wise

 

 
Pred.conf.Interval=[1606.273, 3605.350] & pred. Interval length=1999.077 

step-wise
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 RUFRUFMSER
2
,

CpPRESSy

 

yRUF(1)

 y X1 X2 X3 X4 X5 X6 X7 X8 

y 1         

X1 .623 1        

X2 .598 .454 1       

X3 .596 .249 .174 1      

X4 .484 .106 -.211 .264 1     

X5 .489 .251 .268 .377 .085 1    

X6 .754 .758 .479 .200 .403 .327 1   

X7 -.117 -.171 -.259 -.272 .349 -.288 -.199 1  

X8 .402 .101 .359 .411 -.024 .549 .229 -.277 1 

0.01

0.050.100.10

0.50

 
sig. .071 .313 .000 .006 .009 .139 .262 .565 .950 

riy. ----- .623 .598 .596 .484 .489 .754 -.117 .402 

Beta ----- .133 .445 .309 .373 .138 .193 +.055 .006 

RUF ----- -.787 -.256 -.482 -.229 -.718 -.744 -1.480 -.985 

VIF ----- 3.343 1.978 1.916 3.236 1.602 5.639 1.818 1.809 

MSE=201624.042 ; RMSE=S=449.03 ; =.883 ; SSE=3225985 ; =2.667 ; 

D.W=1.872 ; Sig. Runs Test (eis)=.450 ; Sig. Normality Test (eis)=.503 (Shapiro 

& wilks) Range (eis)= [-1.224 , 1.757]   

Box-Plot

RUFX7

RUF

MSE
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y(X7)

 
sig. .049 .220 .000 .004 .001 .145 .319 .926 

riy. ----- .623 .598 .596 .484 .489 .754 .402 

Beta ----- .153 .457 .285 .417 .131 .149 .009 

RUF ----- -.754 -.236 -.522 -.138 -.732 -.802 -.978 

VIF ----- 3.096 1.902 1.572 2.090 1.579 4.521 1.804 

MSE=193861.097 ; RMSE=S=440.300 ; =.888 ; =2.366 ; SSE=3295639 ; 

D.W=1.863 ; Sig. Runs Test (eis)=1 ; Sig. Normality Test (eis)=.282 (eis)=[-1.191 , 

1.895]  

Box-Plot

MSE

MSE

%100

X8y

MSE

yX8 , X7

 
sig. .013 .198 .000 .002 .000 .093 .288 

riy. ----- .623 .598 .596 .484 .489 .754 

Beta ----- .150 .458 .288 .415 .135 .152 

RUF ----- -.759 -.234 -.517 -.143 -.724 -.798 

VIF ----- 2.849 1.843 1.396 2.028 1.303 4.352 

MSE=183187.153 ; RMSE=S=428.004 ; =.894 ; =2.295 ; SSE=3297369 ; 

D.W=1.858 ; Sig. Runs Test (eis)=1 ; Sig. Normality Test (eis)=.296 (eis)=[-1.242 , 

1.919]  

Box-PlotMSE

RUF

X2y

MSE
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yX8 , X7 , X6

 
sig. .016 .006 .000 .003 .000 .053 

riy. ----- .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 ; =.893 ; =1.308 ; SSE=3516890 ; 

D.W=1.762 ; dL=.95 , du=1.890 ; Sig. Runs Test (eis)=.650 ; Sig. Normality Test 

(eis)=.184 

Box-plot (eis)=[-1.401 , 1.703]

MSE

MSE

[7=ρ=Cp]MSE

CpP

(2)

( =1.308) 

(3)

(2328.640)

RUF(255)

StepwiseRUF
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(2)

Cp RPRESS
RMSE 

(S)
ρbibj≥.50

7 0.8942459.002428.004ρ 46=-.638 

ρ 16=-.722 

ρ 24=.514

2.2957

f(X1,…,X6) 

7.487.8812409.240453.840ρ 62=-.696 

ρ 64=-.579 

ρ 42=.534

1.6785 

step-wise 

f(X2, X3,X4,X6)

6.198.8932328.640430.2321.3086 RUF

f(X1,…,X5) 

(3)
(2)Cp
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(1959-1949)Regression Analysis By Examples

[20]

(3)

(1959-1949)

Years 
Y 

Imports 

X1 

Domestic-product 

X2 

Stock-formation 

X3 

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 5.1 164.3 

1959 26.3 239.0 0.7 167.6 

 RUF 

y(X3 , X2 , X1)RUF

(1)

 

  
Y X1 X2 X3 

sig. .00

0 

.488 .000 .026  Y 1 .965 .251 .972 

riy.j ----- -.266 .920 .728  X1 .965 1 .026 .997 

riy  ----- .965 .251 .972  X2 .251 .026 1 .036 

Beta ----- -.339 .213 1.303  X3 .972 .997 .036 1 

RUF ----- -1.351 -.151 .341       

VIF ----- 185.99

7 

1.019 186.110       

MSE=.239 ; =.988 ; F=285.610 ; =124.375 ; ρ b1b3=-.997 ; Sig. Runs Test 

(eis)=.777 ; Sig. Normality Test (eis)=.409 ; eis=[-1.071 , 1.602] 
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Box-Plot

(r13 = .997) X3 , X1[-1>RUF]

X1

[ρ b1b3 = -.997] X3 , X1

RUFX1

RUF(1)(-1.351)

(r23=.036) X3 , X2(r3y=.972) y2 

, X30.01

yX3 , X2X1

 

MSE=.225 ; =.989  .99 ; =1.001 ; 

 ρ b2b3=-.036 ; V(b2) .008 ; V(b3)=.000  

Sig. Runs Test (eis) = .777 ; 

 Sig. Normality Test (eis) = .727 ; 

eis-Range = [-1.420 , 1.558] ;  

F = 454.581 ; sig. model = .000 

sig. ----- .000 .000 

riy.j ----- .918 .995 

riy  ----- .251 .972 

Beta ----- .216 .964 

RU

F 

----- -.139 -.008 

VIF ----- 1.001 1.001 

(eis)

(4)MSE

X1

X3 , X2

RUF[3 = ρ = Cp]

 step-wiseSPSS

RUF 

RUF

X3X1

RUFX2 , X1

 
MSE = .444 ;  = .978 ;  = 1.001 ; Cp = 10.8 ; ρ = 3  Bias = 7.8  

Sig. Normality Test = .154 ; sig. Runs Test = 1 
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%50RUF

[Bias = 7.8]Mallows

[PRESS] Allen(5)

prediction of residuals

(5)Cp

 

(4)

(4)

CpRPRESS
MSE 

(S)
│ρbibj│≥.50

4.436 .9884.790.239ρb1b3=-.997 124.3754 
 

3.9893.224.2251.0013 

10.8.9787.361.444 1.0013 
 

%90(17)

y

X1Average daily patient load

X2Monthly X-ray Exposures

X3Monthly occupied Bed Days

X4Eligible population

X5Average length of stay



                                                                                                        
                    

374 
8166

 للحصول على افضل نموذج )جزئي( RUFخطوات ادتخدام                         
 يللانحدار الخط 

 

 

 
 

5

yX5X4X3 X2X1 Hospital 

566.524.4518.0472.92246315.571

696.826.929.51339.7520.4844.022

1033.154.2812.8620.25394020.423

1603.623.9036.7568.3365.518.744

1611.375.5035.71497.60572340.205

1613.274.6024.01365.831152044.926

1854.175.6243.31687.00577955.487

2160.555.1546.71639.92596959.288 

2305.586.1878.72872.33846194.399 

3503.936.15180.53655.0820106 128.0210 

3571.895.8860.92912.001331396.0011 

3741.404.88103.73921.0010771131.4212 

4026.525.50126.83865.6715543127.2113 

10343.817.00157.77684.1036194252.9014 

11732.1710.78169.412446.3334703409.2015 

15414.947.05331.414098.4039204463.7016 

18854.456.35371.615524.0086533510.2217 

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

Y

14

MSE

O'connell & Bowerman

31

Ŷ= f(X2, X3, X5)

 

n=17 

RMSE=614.779 

RPRESS=4224.537 

=.988 ; =7.166 

ρ23= -.916 ; ρ35= -.706 

ρ25= .520 , Cp=2.92 

D.W=2.546 

sig. .075 .021 .000 .056 

riy.j ----- .590 .932 -.502 

riy. ----- .945 .986 +.579 

Beta ----- .203 .863 -.091 

RUF ----- -.785 -.125 -.1.157 

VIF ----- 7.737 11.269 2.493 
4-D.W = 1.454 ; dL = .900 ; du = 1.710 ; sig. Run test (eis) = .605  sig. Normality test (eis) 

 .023 ; skewness = 1.593 ; kurtosis = 3.739 ; eis-Range = [-1.118 , 2.652] 

Data point (14) is outside Box-plot. 
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(6)

[Cp ,  , RPRESS , RMSE] 

1 yX5

X5

[r5y = +.579 , Beta = -.091]

(321)(11)

 

2 
 

3 10 < 11.269=VIF (b3)

 

4 
ρ23= -.916 ; ρ35= -.706 ; ρ25= .520
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(6)

 

(7)

 

Step-Wise(14)

 

n=16 ; RMSE=387.160 

R
2
=.996 ; =.995 

=7.248 ; ρ23= -.919 ;  

ρ35= -.718 ; ρ25= .543 

D.W=2.334 ; 4-D.W.=1.666 

dL=.860 ; du=1.730 

sig. .002 .012 .000 .001 

riy. ----- .943 .989 +.560 

Beta ----- .149 .933 -.120 

RUF ----- -.842 -.057 -.1.214 

VIF ----- 7.828 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 

(7)

RMSE(.995)

F

X5bo

VIFρbi bj , RUF

%99

(1947)

(69)

(414)

(14)
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RUF
y

(14)(16)

(17)

yRUF

(1)

 X1 X2 X3 X4 X5 y 

X1 1 .90738 .99990 .93569 .67120 .98565 

X2 .90738 1 .90715 .91048 .44665 .94517 

X3 .99990 .90715 1 .93317 .67111 .98599 

X4 .93569 .91047 .93317 1 .46286 .94036 

X5 .67120 .44665 .67111 .46286 1 .57858 

y .98565 .94517 .98599 .94036 .57858 1 

(0.10)

 
sig. .007 .882 .013 .480 .488 .005 

riy.j ----- -.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 ;  =.995 ; =3610.792 ; ρ13=  -.999 ; ρ41 = 

-.672 ; ρ43 = .643 ; ρ45 = .632; D.W = 2.513 ; du = 2.150 ; Sig. Run Test (eis) = 

.796; sig. ormality Test (eis) .856;eis-Rang=[-1.682 , 1.210]; F = 

578.995 ; sig. of the model = .000 

(8)

X3,X1RUF

RUF(b1)X1
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yX1RUF

 
s.e (587.301) (.013) (.095) (3.163) (111.398) 

sig. .002 .009 .000 .269 .001 

riy.j ----- .689 .962 -.331 -.791 

riy  ----- .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 ;  = .995 ;  = 11.842 D.W = 2.547 ; 4-

D.W = 1.453 ; du = 1.930 ; sig = Runs Test (eis) = .796 ; ρ35 = -.788 ; ρ32 = -.509 ; 

ρ34 = -.716 ; sig. Normality Test (eis) = .795 

RUF

X5

y(X5 , X1)RUF

 
s.e (208.113) (.019) (.092) (4.315) 

sig. .517 .006 .000 .508 

riy.j ----- .692 .929 .193 

riy  ----- .943 .989 .947 

Beta ----- .241 .716 .059 

RUF ----- -.744 -.276 -.938 

VIF ----- 6.885 8.874 9.605 

RMSE = S = 596.701 ;  = .988 ; SSE = 4272625 ; F = 430.512 ; sig.Model = .000 

;  = 8.455 ;  ρ34 = -.615 ; ρ24 = -.446 ; ρ23 = -.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] 

%1001

(9)

[RUF(b4) = -.938]X4

RMSE
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y(X3 , X2)RUF

 
n = 16 ; RMSE = S = 584.300 ; 

  = .989 ; SSE = 4438288 ; 

  = 5.516 ρb2 b3 = -.905 ; 

 D.W = 2.323 ; 4-D.W = 1.677 ; 

 du = 1.540  4-D.W>du sig. 

Runs Test (eis) = 1 ;  

sig. Normality Test = .977 ;  

skewness = .057 ; kurtosis = -

.188 ; eis-Range = [-1.613 , 

1.800] 

s.e (195.180) (.017) (.071) 

sig. .623 .001 .000 

riy.j ----- .754 .956 

riy  ----- .943 .989 

Beta ----- .263 .751 

RUF ----- -.721 -.241 

VIF ----- 5.516 5.516 

RMSE

(1)[3 = ρ = Cp]

(10)(11)

(11)
 

(10)

(9)
 

(8)



                                                                                                        
                    

383 
8166

 للحصول على افضل نموذج )جزئي( RUFخطوات ادتخدام                         
 يللانحدار الخط 

 

 

 
 

1 (bo)

(X3 , X2)

 

2 (X2)

(X3)

step-wise 

(6)RUFstep-wise

 RPRESS
( ) 

RMSE 

.995 2053.204 387.160

Cp=-2.731 

ρ = 4 

7.248 Stepwise  

& 

All possible 

Regrcssions 

 
.989 3243.945 584.3

Cp = ρ  3 

5.516 RUF 

 

 

                                                           

Cp(6 , 4 , 2)
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8Conclusions & suggestions 

 Conclusions 
1 RUF

 

2 RUF

 

3 RUF

 

4 RUF 

 [-1<RUF≤-.5]RUF

 

 [RUF≤-1]RUF

RUF 

5 

 

6  

  

 
(Cp ,  , PRESS , MSE)misleading

 
7 

MSE
Mallows(Cp) 



                                                                                                        
                    

382 
8166

 للحصول على افضل نموذج )جزئي( RUFخطوات ادتخدام                         
 يللانحدار الخط 

 

 

 
 

suggestions 
RUF

1 Box-plot

RUF

 

2  

 RUFRUF≤-

1RUF 

 RUF

[-1<RUF≤-.5]RUF 

3 RUF

RUF

RUF 
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step wiseRUF

187.0886 

-866.75301 

-546.39706 

21.02814 

-721.68120 

-79.68502 

-409.71636 

219.33287

618.83923 

-368.17068 

-695.02137 

-376.57986 

+722.95310 

55.20450 

-12.66021 

618.09436 

562.28606 

1011.54488 

-82.52741 

-1.65486 

+286.32409 

+496.16042 

-428.84827 

94.23432 

-240.01811

545.24524 

-562.21263 

-84.00250 

-474.90424 

407.36047

555.56353 

-410.92517 

-564.37559 

-364.59231 

802.04207 

66.21523 

-495.13523 

613.88731 

606.98991 

908.6751 

-117.15161 

812.75273 

-10.48103 

93.44517 

-274.42757 

-170.48284 

-272.42757 

-33.18151 

-628.24032 

-631.06644 

-420.8568 

-696.66910 

+525.01465 

-509.36133 

-43.53056 

-552.98485 

+368.54179

296.75158 

-492.30493 

-620.33653 

-336.85903 

+850.22617 

+182.66095 

-217.36129 

+359.72840 

+721.55403 

+779.62903 

-39.08465 

+814.42272 

-90.46964 

-2130984 

-313.68674 

-332.78730 

-95.88835 

-122.89965

PRESS= 

6046691.528 

RPRESS= 

2459.002 PRESS= 

5422547.291 

RPRESS= 

2328.64

PRESS= 

5804449.646 

RPRESS= 

2409.240

(3)

Box – plot

RUF(14) 

(2)

Box – plot

step - wise

(14)

(1)

Box – plot

Box – plot

RUFBox – plotBox – plot

RUF

14
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f(X1,X2)f(X1,X2,X3)RUF

.04681 , -1.49807 , .69394 

, .12423 , .39627 , -.27889 

, .54763 , .86244 , .81972 , 

-1.29709 , -.99232 

.36395 , -.93657 , .94489 , 

.03168 , -.60967 , -.55055 , 

.13174 , .10208 , .53195 , -

.82849 , 1.10223 

.29657 , -.91638 , .87564 , 

.06156 , -.21972 , -.46632 , 

.23017 , .28049 , .58671 , -

.88065 , .09352 

PRESS = 7.361 PRESS = 4.790 PRESS = 3.224 

step wise , RUF

Step wise RUF 
Cp

( )
 RMSE  (n=16)

-142.87735 

185.22905 

69.57763 

509.73985 

178.36199 

-332.30332 

280.43102 

447.16886 

-434.11504 

-546.78424 

564.76499 

-823.88426 

-280.78615 

-103.93230 

1026.92551 

919.78921 

112.55769 

-513.86497 

381.64579 

880.46227 

72.98571 

-244.54028 

160.69014 

523.03373 

-621.85289 

-905377063 

351.19383 

-188.77699 

179.27792 

1567.57285 

2209.63481 

995.89573 

52.313 

53.970 

290.480 

312.421 

1981 

4.467 

11.149 

17.779 

19.378 

41.308 

44.872 

53.775 

184.529 

223.345 

228.009 

3.258 

4.965 

11.105 

11.110 

11.885 

18.508 

18.742 

20.801 

33.894 

127.522 

4.023 

4.519 

4.538 

13.037 

16.634 

6.000 

856.707 

867.672 

1857.938 

1924.143 

4769.166 

489.126 

509.821 

564.300 

600.882 

794.085 

821.206 

885.318 

1546.207 

1693.459 

1710.298 

387.160 

415.472 

504.334 

504.441 

514.552 

594.082 

596.701 

619.237 

746.845 

1343.261 

381.555 

390.876 

391.236 

525.841 

573.366 

399.712

.976 

.976 

.888 

.880 

.265 

.992 

.992 

.989 

.988 

.980 

.978 

.974 

.923 

.907 

.905 

.995 

.994 

.992 

.992 

.991 

.989 

.988 

.988 

.982 

.942 

.995 

.995 

.995 

.991 

.989 

.995

f(X3) 

f(X1) 

f(X4) 

f(X2) 

f(X5) 

f(X3,X5) 

f(X1,X5) 

f(X2,X3) 
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f(X3,X4)
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f(X1,X3) 

f(X2,X4) 

f(X2,X5) 

f(X4,X5) 
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f(X1,X2,X5) 

f(X3,X4,X5) 

f(X1,X3,X5) 

f(X1,X4,X5) 
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f(X2,X3,X4) 

f(X1,X2,X4) 

f(X1,X3,X4) 
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PRESS=  

5215645.846 
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RPRESS= 
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step – wise

SPSS

1-Variables Entered / Removed 

Model Variables entered Variables removed  D.W-Statistic 

1 

2 

X3 

X2 

  

2.818 

 

2- A NOVA – TABLE  

Model S.O.V. S.S. d.f. M.S.  F Sig. 

1 Regression  

Residuals 

Total 

194.997 

11.452 

206.449 

1 

9 

10 

194.997 

1.272 

.938 153.246 .000 

2 Regression 

Residuals 

Total 

204.648 

1.801 

206.449 

2 

8 

10 

102.324 

.225 

.989 454.581 .000 

 


