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Abstract

In general,

it is very efficient and effective to use screening variables that are

correlated with the performance variable in case that measuring the performance
variable is impossible (destructive) or expensive. The general methodology for searching
surrogate variables is regression analysis. This paper considers the inspection problem

in CRT (Cathode Ray Tube) production line,

(dependent variable) is binary type and

general regression with dummy variable,

in which the performance variable
screening variables are continuous. The
discriminant analysis and binary logistic

regression are considered. The cost model is also formulated to determine economically
inspection procedure with screening variables.
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<HZF>
221 Aol 24 dolH
No DV cv Y No DV Ccv Y
1 5.2 370 0 33 5.8 420 0
2 74| 360 0 34 5.4 450 0
3 7 330 1 35 7.6 320 0
4 4.6 380 i 36 0.4 370 1
5 7.8 340 0 37 2 150 1
6 8.6 360 0 38 3.8 310 1
7 2.2 240 1 39 2.8 320 1
8 7 320 1 40 4.6 400 1
9 6 260 1 41 2.6 240 1
10 | 42 390 1 42 4.4 380 1
11 5.4 300 1 43 6.6 430 0
12 | 6.6 320 1 44 3.8 280 1
13 | 4.2 380 1 45 4.6 370 1
14 | 28 120 1 46 5.2 260 0
15 6 220 0 47 2 180 1
16 8 350 0 48 5.4 230 1
17 | 5.2 380 0 49 2.2 250 1
18 | 6.6 320 0 50 2.2 230 1
19 | 7.4 300 1 51 2.6 250 1
20 | 5.8 430 0 52 1.8 180 i
21 4.4 420 1 53 4.6 400 0
22 | 88 420 0 54 3.4 300 1
23 | 42 350 0 55 3.6 310 1
24 3 320 0 56 3.6 210 1
25 | 56 280 1 57 1.2 300 1
26 | 7.4 290 0 58 4 340 0
27 | 82 360 0 59 3.4 290 1
28 8 360 0 60 2.8 250 1
29 | 88 630 0 61 5.4 430 0
30 | 42 410 1 62 4.6 390 0
31 2 210 1 63 4.6 330 1
32 | 32 200 1 64 5.2 430 1
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Regression Analysis: Y versus DV, CV
The regression equation is

Y =1.55-0.117 DV - 0.00117 CV

Predictor Coef SE Coef T P
Constant 1.5527 0.1938 8.01 0.000
DV -0.11743 0.02781 -4.22 0.000
cv -0.0011682 0.0006647 -1.76 0.084
S = 0.3921 R-Sq = 38.5% R-Sq(adj) = 36.4%

Analysis of Variance
Source DF SS MS F P

Regression 2 5.8585 2.9292 19.06 0.000

2% 3 hN5E A48 29 LPAH(AARY)

Regression Analysis: Y versus DV-, CV_, DV2_, CV2_, DCV_

The regression equation is
Y = 0.626 - 0.114 DV- - 0.00128 CV_ - 0.0051 DV2_
+0.000004 Cv2_ -0.000245 DCV_

Predictor Coef SE Coef T P

Constant 0.62599 0.07448 8.41 0.000
Dv- -0.11393 0.02891 ~-3.94 0.000
Ccv_ -0.0012814 0.0007075 -1.81 0.075
DV2_ ~0.00513 0.01305 -0.39 0.696
Cv2 0.00000361 0.00000837 0.43 0.668
DCV_ -0.0002451 0.0006003 -0.41 0.685
S = 0.3999 R-Sq = 39.1% R-Sq(adj) = 33.9%

Analysis of Variance
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2E 4. AEHER A9 Minitab 3 23

Discriminant Analysis: Y versus DV, CV

Linear Method for Response: Y
Predictors: DV CV

Group 0 1
Count 25 39

Summary of Classification

Put into ....True Group....
Group 0 1
0 20 8
1 5 31
Total N 25 39
N Correct 20 31

Proportion 0.800 0.795

N = 64 N Correct = 51
Proportion Correct = 0.797

Linear Discriminant Function for Group

0 1
Constant -14.307 ~7.790
DV 1.489 0.712
Ccv 0.052 0.044

BE 5 FAWEEA 9 Minitab £3 A3}

Discriminant Analysis: Y versus DV, CV

Quadratic Method for Response: Y
Predictors: DV CV

Group 0 1

Count 25 39

Summary of Classification

Put into ....True Group....
Group 0 1

0 21 9

1 4 30
Total N 25 39

N Correct 21 30

Proportion 0.840 0.769

N = 64 N Correct = 51
Proportion Correct = 0.797
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Binary Logistic Regression: Y versus DV-, CV_, DV2_, CV2_,DCV_

Link Function: Logit
Response Information

Variable Value Count
Y 1 39 (Event)

0 25

Total 64
Logistic Regression Table

odds 95% CI

Predictor Coef SE Coef 2 P Ratio Lower Upper
Constant 0.8886 0.6676 1.33 0.183
DV- -0.8191 0.3297 -2.48 0.013 0.44 0.23 0.84
Cv_ 0.010969 0.005958 ~-1.84 0.066 0.99 0.98 1.00
DV2_ 0.0202 0.1780 0.11 0.910 1.02 0.72 1.45
Cv2_ ~-8.015E-06 0.00008701 -0.09 0.927 1.00 1.00 1.00
DCV__ ~-0.002748 0.006269 -0.44 0.661 1.00 0.99 1.01

Log-Likelihood = -26.918
Test that all slopes are zero: G = 31.799, DF = 5, P-Value = 0.000

Goodness-of-Fit Tests

Method Chi-Square DF P
Pearson 48.831 56 0.741
Deviance 48.291 56 0.758
Hosmer-Lemeshow 10.726 8 0.218

RE 7 FAA nd 49 229 AR
Minitab &3 ZA3}

Binary Logistic Regression: Y versus DV, CV

Link Function: Logit
Response Information

Variable Value Count
Y 1 3 9 (Event)

0 25

Total 64
Logistic Regression Table

Odds 95% CI

Predictor Coef SE Coef Z P Ratio Lower
Upper ’
Constant 8.34 9 2.401 3.48 0.001
DV -0.7784 0.2375 -3.28 0.001 0.46 0.29
0.73
cv -0.011554 0.005631 -2.05 0.040 0.99 0.98
1.00
Log-Likelihood = -27.115

Test that all slopes are zero: G = 31.404, DF = 2, P -Value = 0.000

Goodness -of~Fit Tests

Method Chi -Square DF P
Pearson 46.884 59 0.873
Deviance 48.686 59 0.829

Hosmer -Lemeshow 10.917 8 0.206
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Frequency

Normal Score

25 8. AR FH2EDY

Histogram of the Residuals

(response is Y)

10—

T i
0.5 0.0

Residual

»E 9 AR AFFEARH

(response is Y)

Normal Probability Plot of the Residuals

25
2.0~
1.5+
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0.5
0.0
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05 0.0

Residual
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