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GRIN Between
Groups
Within
Groups
Total

45

INS Between
Groups
Within
Groups
Total

Sum of
Squares

452.427

31474.558
31926.985

Sum of
Squares

15.466

181.412
196.878

df

195
199

df

90
99

44
Mean
Square F
113.107 .701
161.408
1
Mean
Square F
1.718 .853
2.016

Sig.
592

Sig.
.570
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(Goodness of Fit Test) (X2 Test) X2



4.3

(Unbiasedness)

(Minimum Variance)

Var(0) = L(nE((OInf(x)/00)2))

Var(0) =
f(x) = X 0
(Consistency)
Var(0) — 0 — @D
(Method of Maximum Likelihood)
J X (Mean) G . . (Standard Deviation)

Normal Distribution

M=

J=X (xi~/02 -0



Exponential Distribution

1?7 = x

Gamma Distribution

d = (/r/<x)2

/3=cr2/ M

4.4
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30.
31.
32.
33.
34.

GDC
KWC
)MR
)MR

13

4.8

55.6305
46.6461
53.0619
56.7257
64.9226
106.6629
80.1194
62.8669
39.8216
67.9591
66.0008
83.1557
62.9657
51.7015
48.4591
30.9139
52.4911
315.0749
71.4177
55.2277
90.7778
61.3965
50.3254
39.9658
144.5677
76.3708
38.1068
28.0479
31.9730
60.0863
10.8640
39.3503
35.7337
21.9351

0.7365
7.0840
1.7553
2.8826
5.5432
14.2638
6.8428
10.1419
8.5636
7.9318
7.3467
9.2650
7.8597
8.7711
7.0886
6.5385
7.4127
44.6640
12.7644
7.3329
10.8720
12.6664
8.1052
9.9305
22.2155
8.0368
9.9654
3.7379
8.5782
10.8640
10.8640
14.9192
4.9025
1.9572
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36.

37.

38.

39.

40.
41.

42
43
44
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16

17

18

19
20

w
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16.2222
33.3359
51.3308
17.6179
40.5018
448113
109.4704
13.30687
6.43441

2.40507

()

2.2798
9.8072
7.3805
1.9833
9.4185
10.4844
16.9551
4.45944
3.02915
0.70297
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16
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19
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0.8432
0.9361
0.9873
0.9792
1.0000
0.9622
0.9771
0.9901
0.9466
0.9806
0.9720
0.9713
0.7955
0.9477
0.9379
0.9850
0.9764
0.9659
0.9750
0.7773
0.9673
0.8279
0.9762
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32

35
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37
38
39
40
a1
42

45
46

4.9

0.8696
0.9793
0.9065
0.9136
0.9942
0.9283
0.8428
0.9000
0.9209
0.8762
0.9658
0.9646
0.9813
0.9773
0.9500
0.8095
0.9668
0.9874
0.9895
0.9842
0.9596
0.9757
0.9519

47

49

51
52

g

56
57
58
59

61

62

65

67

69

0.8817
0.9653
0.9244
0.9682
0.9933
0.9801
0.9500
0.9962
0.9643
0.9780
0.9660
0.9682
0.9677
0.9864
0.9702
0.9915
0.9603
0.9771
0.9674
0.9225
0.9820
0.9556
0.9836
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70
yal
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74
75
76
77
78
79
80

82

85

86

87

89

9
92

72

0.9258
0.9500
0.8365
0.7683
0.9826
0.9891
0.9869
0.9776
0.8982
0.9771
0.9543
0.9910
0.9727
0.7526
0.9795

0.9063
0.9485
0.9583
0.9792
0.9779
0.9843
0.9940
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0.8403
0.9716
0.7845
0.9558
0.9851
0.9822
0.9841
0.9063
0.9696
0.9868
0.8627
0.9429
0.9655
0.9375
0.9460
0.9661
0.9543
0.9040
0.9209
0.9887
0.9577
0.8831
0.9402
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24
25
26
27
28
29

31

32

35
36
37

39

41

42

45
46

0.7786
0.8000
0.9451
0.9880
0.9089
0.9468
0.7880
1.0000
0.9248
0.9885
0.9168
0.9891
0.9515
0.7498
0.9216
0.9427
0.9701
0.9892
0.9803
0.9794
0.9810
0.9122
0.9422

47
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g

56
57

59

61

62
63

66
67

69

0.9918
0.9336
0.9333
0.9491
0.9845
0.9520
0.9740
0.9979
0.9937
0.9860
0.9964
0.9918
0.9846
0.9943
0.9916
0.9937
0.9959
0.9606
0.9819
0.7496
0.8762
0.9912
1.0000

70
71
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77
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81
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90
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4.10

0.9757
0.9717
0.9200
0.9018
0.9308
0.9924
0.9267
0.9923
0.9504
0.9892
0.9931
0.9896
0.9906
0.9824
0.9914
0.9979
0.9538
0.9208
0.9776
0.9964
0.9916
0.9881
0.9460
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4.3.4 411

(Machine Breakdown Rate)

(Exponential)
(Mean time between failure ,MTBF) (Mean Time to Repair, MTTR)
(Exponential)
MTBF MTTR
Exponential MTBF ( 411) (MTTR)
41 44
411
MTBF( ) MTTR( )
Expo(1276.8) Expo(19.6)+5
GDC Expo(348.29) Gamm(11,94,2.009)+10
IMR LPDC Expo(281.50) Gamm(13884,1.264)+10
KWC LPDC Expo(325.62) Gamm(16.136,1.213)+10
Expo(4555.1) Expo(51.42)+95
Expo(60) Expo(300)
Expo([3) Exponential
€
Gammd3,0t) Gamma
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10

4.12

07.45 .
1545 .
2345 .

4.13

07.45U. 07.45-07.50u.

15.45U. 15.45-15.50U. -

23.45U. 23.45-23.50U. -

07.45-07.50 .
15.45-15.50 .
23.45-23.50 .

10.00-10.10u.

4.12

11.45-12.25u.
19.00-19.40 .
03.00-04.00 .

11.45-12.25U.

19.00-19.40u.

03.00-04.00u.

413

50

15.45U.
23.45 .
07.45 .

14.00-14.10u.
22.00-22.10U.

06.00-06.10U.

7

15.45U.
23.45U.

07.45U.
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4.5

Rating WM.
Factor

Observed time n Retbation

' allowance

Work content

work

Delay

----- Standard Time

18



100

Norm (106.6629,14.2638)*1.2
120

9
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414

(A1)

4.14

Al

A2.rh
A3.

A4.

A5.

B1.

B3.

B4.

02.

03.

C4.

C5.

06.

30

15

42

42

20

20
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Xr (4+aj+ Sij
Xjj =
| =
(13:
Sjj =

HO: = a 1=a2=...=aj=0

Sand Between
Groups
W ithin
Groups
Total

4.15

4.15

Sum of
Squares

.187

42.662

42.849

(PART)
1
Mean
df Square F
7 2.672E-02 .045
72 .593
79

Sift
1.000

81



xij =" + +Pi+(TP)ij + sijj

Xj =

Q=

T =

p,=

8y =
HO = T1=T2=..=Xi=0
HO - p 1=(32=. -Pi=0
HO. = (Tp)ij=0

i

GDC Main Effects

2-Way
Interactions
Model
Residual
Total

GDC

GDC
4.16
4.16
Sum of
Squares
(Combined) 248.157
MACHINE 3.740E-02
PART 248.039
MACHINE 32530
* PART '
280.687
4185.602
4466.289
3

Experimental Method

df
6

1
5

5

n
78
89

Mean
Square
41.360

3.740E-02
49.608

6.506

25517
53.662
50.183

F

a7l
.001
.924

A21

A76

Sig.

595

979
470

.987

913

82



HO:

ju = 556306 G = 0.7367 4.6

Distribution: Normal

o

Relative Fraquency (%)
3

3

m

1nm1‘”|“| ||\Nlll N

0
8§35 540 545 550 555  56.0 56.5 570 575 580 585 Expected

Category (upper limits)

4.6
4.17
Observed  Expected
N N Residual

54.75 8 9.2 -1.2
54.75 - 55.00 6 6.4 -4
55.00 - 55.25 9 85 5
55.25 - 55.50 13 10.1 29
55.50- 55.75 12 10.8 12
55.75 - 56.00 10 10.2 -2
56.00 - 56.25 6 8.7 2.7
56.25 - 56.50 5 6.5 -1.5

56.50 n 9.6 14

Total 80



4.18 {

Asymp.
Chi-Squarea df Sig.

2.540 8 .960

a' 0 cells (.0%) have expected frequencies
less than 5. The minimum expected cell
frequency is 6.4.

( 4.17 4.18)

4.6

(Goodness of Fit Test)
5
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