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Appendix A
S t a t i s t i c a l  T e s t



Appendix A-l
F i t t in g  t h e  D i s t r ib u t io n  f o r  t h e  n u m b e r  o f  o r d e r s  in  1 w e e k .

74

LowerLimit UpperLimit Xi fi fX fx2 Zi R ela tive
F requency Ei (Oi-Eif/E,

at or below 14.1 -2.42406 0.007674
14.1 19.74 16.92 1 16.92 286.2864 -1.52208 0.05632 1.023906 0.0005582

19.74 25.38 22.56 3 67.681526.861 -0.62011 0.203599 3.257586 0.0203681
25.38 31.02 28.2 6 169.2 4771.44 0.281867 0.343384 5.494144 0.0465751
31.02 36.66 33.84 4 135.364580.582 1.183842 0.270785 4.332559 0.0255266

above 42.3 39.48 2 78.96 3117.341 2.085818 0.09974 1.595844 0.1023545
Sum 16 468.1214282.51 0.1953825

CT =  6 . 2 5 2 M e a n  =  :2 9 .2 5 x 2 =  0 .1 9 5

V =  5 - 3  =  2 a  =  0 . 0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X2 <  X 2 f r o m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

A-2
LowerLimit UpperLimit Xi f i fX fx2 Zi R ela tive

Frequency Ei (OrEi)2/Ei
at or below 9.9 -2.44344 0.007274

9.9 13.86 11.88 1 11.88141.1344 -1.55492 0.052709 0.959729 0.0016898
13.86 17.82 15.84 3 47.52 752.7168 -0.66639 0.192597 3.081552 0.0021582
17.82 21.78 19.8 5 99 1960.2 0.222131 0.335314 5.365022 0.0248352
21.78 25.74 23.76 5 118.82822.688 1.110654 0.278747 4.459958 0.0653919

above 29.7 27.72 2 55.441536.797 1.999177 0.110564 1.769027 0.0301571
Sum 16 332.64 7213.536 0.1242322

a  =  4 . 4 5 6 M e a n =  2 0 . 7 9 x 2 =  0 . 1 2 4

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X 2 =  5 .9 9 1  

X2 <  X2 f r o m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n
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LowerLimit UpperLimit Xi fi fX fX2 Zi R ela tive
F requency Ei (Oi-E|)2/E,

a t o r  b e lo w 6 -2.38756 0.00848
6 8.4 7.2 1 7.2 51.84 -1.5571 0.051243 0.955569 0.0020659

8.4 10.8 9.6 3 28.8 276.48 -0.72665 0.173998 2.783963 0.0167646
10.8 13.2 12 4 48 576 0.103807 0.307618 4.921888 0.172673
13.2 15.6 14.4 5 72 1036.8 0.934262 0.283577 4.537229 0.0472

a b o v e 18 16.8 3 50.4 846.72 1.764716 0.136279 2.18046 0.308029
Sum 16 206.4 2787.84 0.5467324

a  = 2 . 8 8 9 M e a n  = 1 2 .9 X2 =  0 . 5 4 6

V =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X2 < X2 fr°m T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

B-1
LowerLimit UpperLimit Xi ก fX fX2 Zi R ela tive

Frequency Ei (Oi-E /̂E,
a t o r  b e lo w 8.6 -2.55 0.005386

8.6 12.04 10.32 1 10.32106.5024 -1.75 0.034673 0.640946 0.2011401
12.04 15.48 13.76 2 27.52 378.6752 -0.95 0.130997 2.095952 0.0043926
15.48 18.92 17.2 3 51.6 887.52 -0.15 0.269326 4.309219 0.3977644
18.92 22.36 20.64 5 103.22130.048 0.65 0.301772 4.828347 0.0061025

a b o v e 25.8 24.08 5 120.4 2899.232 1.45 0.184317 2.949068 1.4263227
Sum 16 313.04 6401.978 2.0357224

CT =  4 .3 M e a n  = 1 9 .5 6 x 2 =  2 .0 3 5

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 -  5 .9 9 1  

X2 <  X 2 f r ° m  T a b le

Accept Ho: Observations conform to Normal Distribution
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LowerLimit UpperLimit Xi fi fX fx2 Zi R ela tive
Frequency Ei (Oi-E|)2/E|

a t o r  b e lo w 7.4 -2.65636 0.00395
7.4 10.36 8.88 1 8.88 78.8544 -1.78897 0.03286 0.58895 0.2868868

10.36 13.32 11.84 2 23.68280.3712 -0.92159 0.141561 2.264976 0.0309992
13.32 16.28 14.8 3 44.4 657.12 -0.05421 0.300013 4.800207 0.6751259
16.28 19.24 17.76 7 124.322207.923 0.81317 0.313557 5.016905 0.7838829

a b o v e 22.2 20.72 3 62.161287.955 1.680552 0.161635 2.586163 0.0662221
Sum 16 263.44 4512.224 1.843117

CT =  3 . 4 1 2 M e a n  = 1 6 .4 6 X 2 =  1 .8 4 3

V =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , X2 =  5 .9 9 1

X 2 <  X2 f r o m  T a b le

A c c e p t  H o: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

ธ - ร

LowerLimit UpperLimit Xi f i fx tx 2 Zi R ela tive
F requency Ei (Oi-E /̂E,

a t o r  b e lo w 4 -2.53238 0.005665
4 5.6 4.8 1 4.8 23.04 -1.70548 0.038388 0.704843 0.1235991

5.6 7.2 6.4 2 12.8 81.92 -0.87858 0.145762 2.332192 0.0473166
7.2 8.8 8 4 32 256 -0.05168 0.289577 4.633227 0.0865436
8.8 10.4 9.6 5 48 460.8 0.775217 0.301503 4.824049 0.0064176

a b o v e 12 1 1 .2 4 44.8 501.76 1.602115 0.164541 2.632649 0.7101775
Sum 16 142.4 1323.52 0.9740544

a  =  1 .9 3 4 M e a n  = 8 .9 X2 =  0 . 9 7 4

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X 2 <  X 2 f r o m  T a b le

Accept Ho: Observations conform to Normal Distribution



77

LowerLimit UpperLimit Xi fi fX fx2 Zi R ela tive
F requency Ei (O j-E |)2/E |

at or b e lo w 85.75 -2.59517 0.004727
85.75 92.75 89.25 1 89.25 7965.563 -1.76472 0.034078 0.620891 0.231480102
92.75 99.75 96.25 2 192.518528.13 -0.93426 0.136279 2.18046 0.014935372
99.75 106.75 103.25 3 309.7531981.69 -0.10381 0.283577 4.537229 0.520818508

106.75 113.75 110.25 6 661.5 72930.38 0.726648 0.307618 4.921888 0.236154464
above 120.75 117.25 4 469 54990.25 1.557103 0.173998 2.783963 0.531165736

Sum 16 1722 186396 1.534554183
a  =  8 .4 2 9 M e a n =  1 0 7 .6 2 x 2 =  1 .5 3 4

V  =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , X2 =  5 .9 9 1

X 2 <  X 2 f r o m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

C-2
LowerLimit UpperLimit Xi f i fx fX2 Zi R ela tive

F requency Ei (O j-E |)2/E |

at or below 51.45 -2.62461 0.004337
51.45 55.65 53.55 1 53.55 2867.603 -1.81704 0.030268 0.553688 0.359758546
55.65 59.85 57.75 2 115.5 6670.125 -1.00947 0.12177 1.948321 0.001370771
59.85 64.05 61.95 2 123.97675.605 -020189 0.263625 4.2179931.166310961
64.05 68.25 66.15 6 396.926254.94 0.60568 0.307636 4.922179 0.23601308above 72.45 70.35 5 351.75 24745.61 1.413252 0.193573 3.0971661.169060744

Sum 16 1041.668213.88 2.932514102
CT =  5 .2 M e a n  = 6 5 .1 X2 =  2 . 9 3 2

v  =  5 - 3 = 2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X 2 <  X 2 f r o m  T a b le

Accept Ho: Observations conform to Normal Distribution
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LowerLimit UpperLimit Xi ก fX fX2 Zi R ela tive
F requency Ei (0|-E|)a/E,

at or below 34.3 -2.53238 0.005665
34.3 37.1 35.7 1 35.7 1274.49 -1.70548 0.038388 0.704843 0.123599099
37.1 39.9 38.5 2 77 2964.5 -0.87858 0.145762 2.332192 0.047316615
39.9 427 41.3 4 165.2 6822.76 -0.05168 0.289577 4.633227 0.086543564
42.7 45.5 44.1 5 220.5 9724.05 0.775217 0.301503 4.824049 0.006417591

above 48.3 46.9 4 187.6 8798.44 1.602115 0.164541 2.632649 0.710177524
Sum 16 686 29584.24 0.974054393

CT = 3.386 M e a n  =  ■42.87 X2 = 0.974

V = 5-3 = 2 a = 0.05

F r o m  T a b le , X2 = 5.991

X2 < X2 fr°m T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

D-1
LowerLimit UpperLimit Xi ก fX fX2 Zi R ela tive

F requency Ei (0 , -E f /E ;

at or below 30.87 -2.55 0.005386
30.87 33.39 32.13 1 32.131032.337 -1.75 0.034673 0.640946 0.201140101
33.39 35.91 34.65 2 69.3 2401.245 -0.95 0.130997 2.095952 0.004392649
35.91 38.43 37.17 3 111.514144.827 -0.15 0.269326 4.309219 0.397764419
38.43 40.95 39.69 5 198.45 7876.481 0.65 0.301772 4.828347 0.006102474

above 43.47 42.21 5 211.05 8908.421 1.45 0.184317 2.9490681.426322712
Sum 16 622.44 24363.31 2.035722355

CT = 3.15 M e a n  =  38.9 X2 =  2.035

V = 5-3 = 2 a  = 0.05 

F r o m  T a b le ,  X2 =  5 .9 9 1  

X2 < X2 f r ° m  T a b le

Accept Ho: Observations conform to Normal Distribution
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L o w e r
L im it

U p p e r
L im it Xi fi fX  fx 2 Z i

Relative
Frequency E i (O i-E |)2/E |

at or below 27.93 -2.53238 0.005665
27.93 30.21 29.07 1 29.07 845.0649 -1.70548 0.038388 0.704843 0.123599099
30.21 32.49 31.35 2 62.71965.645 -0.87858 0.145762 2.332192 0.047316615
32.49 34.77 33.63 4 134.524523.908 -0.05168 0.289577 4.633227 0.086543564
34.77 37.05 35.91 5 179.55 6447.641 0.775217 0.301503 4.824049 0.006417591

above 39.33 38.19 4 152.76 5833.904 1.602115 0.164541 2.632649 0.710177524
S u m 16 558.619616.16 0.054565 15.12696 0.974054393

or = 2 . 7 5 7 M e a n  = 3 4 .9 1 X2 = 0 . 9 7 4

V -  5 - 3  = 2 a  = 0 .0 5

F r o m  T a b le , ^  = 5 .9 9 1

X2 < X2 fro m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

D -3

L o w e r
L im it

U p p e r
L im it Xi f i fX f x 2 Zi Relative

Frequency E i (O r E j)2/E i

at or below 14.7 -2.80011 0.002554
14.7 15.9 15.3 1 15.3 234.09 -1.92165 0.024771 0.437201 0.724478557
15.9 17.1 16.5 1 16.5 272.25 -1.04318 0.121108 1.937721 0.453790943
17.1 18.3 17.7 4 70.8 1253.16 -0.16471 0.286153 4.57844 0.073080122
18.3 19.5 18.9 6 113.4 2143.26 0.713754 0.327725 5.243607 0.109110113above 20.7 2 0 .1 4 80.4 1616.04 1.592221 0.182022 2.912351 0.406193855

S u m 16 296.4 5518.8 1.76665359
a  =  1 .3 6 6 M e a n  = 1 8 .5 2 x 2 =  1 .7 6 6

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X 2 =  5 .9 9 1  

X2 < X2 fr°m T a b le

Accept Ho: Observations conform to Normal Distribution
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LowerLimit UpperLimit Xi ก fx fX2 Zi R ela tive
F requency Ei (Oi-Eif/Ei

at or below 135.7 -2.59517 0.004727
... 135.7 154.1 144.9 1 144.920996.01 -1.76472 0.034078 0.620891 0.23148

154.1 172.5 163.3 2 326.6 53333.78 -0.93426 0.136279 2.18046 0.014935
172.5 190.9 181.7 3 545.1 99044.67 -0.10381 0.283577 4.537229 0.520819
190.9 209.3 200.1 6 1200.6 240240.1 0.726648 0.307618 4.921888 0.236154

above 227.7 218.5 4 874 190969 1.557103 0.173998 2.783963 0.531166
Sum 16 3091.2 604583.5 1.534554

a  =  2 2 . 1 5 6 M e a n  = 1 9 3 .2 x 2 =  1 - 5 3 4

V  = 5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X 2 < X 2 f r o m  T a b le

A c c e p t  H0: O b s e r v a t i o n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

E-2
LowerLimit Upper Limit N Xi fi fX fX2 Zi R ela tive

F requency Ei (O cE f lE ;

at or below 94.4 -2.55 0.005386
94.4 107.2 100.8 1 100.810160.64 -1.75 0.034673 0.640946 0.20114

107.2 120 113.6 2 227.2 25809.92 -0.95 0.130997 2.095952 0.004393
120 132.8 126.4 3 379.247930.88 -0.15 0.269326 4.309219 0.397764

132.8 145.6 139.2 5 696 96883.2 0.65 0.301772 4.828347 0.006102
above 158.4 152 5 760 115520 1.45 0.184317 2.949068 1.426323

Sum 16 2163.2296304.6 2.035722
a  = 16 M e a n  = 1 3 5 .2 X2 =  2 . 0 3 5

V  =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

%2 <  X 2 f r o m  T a b le

Accept Ho: Observations conform to Normal Distribution
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LowerLimit UpperLimit Xi fi fX fX2 Zi R ela tive
F requency Ei (O j-E j)2/E |

at or below 64.9 -2.59808 0.004687
64.9 73.7 69.3 1 69.3 4802.49 -1.73205 0.036945 0.666116 0.167357
73.7 82.5 78.1 2 156.212199.22 -0.86603 0.151606 2.425694 0.074706
82.5 91.3 86.9 4 347.630206.44 0 0.306762 4.908191 0.168048
91.3 100.1 95.7 6 574.2 54950.94 0.866025 0.306762 4.908191 0.242869

above 108.9 104.5 3 313.5 32760.75 1.732051 0.151606 2.425694 0.135973
Sum 16 1460.8134919.8 0.788952

c =  10.16 Mean = 91.3 X2 = 0.788

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 = 5 .9 9 1  

X2 <  X2 f r o m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n



Appendix A-2
Fitting the Distribution for the processing time of station 2
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LowerLimit UpperLimit Xi fi fX fX2 Zi R ela tive
Frequency Ei (0|-E|)2/E,

at or below 4.8 -2.42406 0.007674

4.8 6.8 5.8 1 5.8 33.64 -1.52208 0.05632 1.023906 0.0005582

6.8 8.8 7.8 3 23.4 182.5 -0.62011 0.203599 3.257586 0.0203681

8.8 10.8 9.8 6 58.8 576.2 0.281867 0.343384 5.494144 0.0465751

10.8 12.8 11.8 4 47.2 557 1.183842 0.270785 4.332559 0.0255266

above 14.8 13.8 2 27.6 380.9 2.085818 0.09974 1.595844 0.1023545

S um 16 162.8 1730 1 0.1953825

a  =  2 . 2 1 7 M e a n =  1 0 .1 8 x2 = 0 . 1 9 5

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X2 <  X2 f r ° m  T a b le

A c c e p t  Ho: O b s e r v a t i o n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

LowerLimit UpperLimit Xi fi fX fX2 Zi R ela tive
Frequency Ei ( O i- E ^ /E i

at or below 5.5 -2.44344 0.007274
5.5 7.7 6.6 1 6.6 43.56 -1.55492 0.052709 0.959729 0.0016898
7.7 9.9 8.8 3 26.4 232.3 -0.66639 0.192597 3.081552 0.0021582
9.9 12.1 11 5 55 605 0.222131 0.335314 5.365022 0.0248352

12.1 14.3 13.2 5 66 871.2 1.110654 0.278747 4.459958 0.0653919
above 16.5 15.4 2 30.8 474.3 1.999177 0.110564 1.769027 0.0301571

S u m 16 184.8 2226 1 0.1242322

a  =  2 . 4 7 6 M e a n =  1 1 .5 5 X2 =  0 . 1 2 4

V =  5 - 3  =  2  a  =  0 .0 5

F r o m  T a b le ,  X2 =  5 .9 9 1  

X2 <  X2 f r ° m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n
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LowerLimit UpperLimit Xi ก fX fX2 Zi Relative
Frequency Ei ( O i-E ^ /E ;

a t  o r below 8 .45 -2 .38756 0 .0 0 8 4 8
8 .45 11.95 10.2 1 10.2 104 -1.5571 0 .0 5 1 2 4 3 0 .9 5 5 5 6 9 0 .0 0 2 0 6 5 9

11.95 15.45 13.7 3 41.1 563.1 -0 .72665 0 .1 7 3 9 9 8 2 .7 8 3 9 6 3 0 .0 1 6 7 6 4 6
15.45 18.95 17.2 4 68.8 1 183  0 .1 03 80 7 0 .3 0 7 6 1 8 4 .9 2 1 8 8 8 0 .1 7 2 6 7 3
18.95 22 .45 20 .7 5 103.5 2 14 2  0 .9 34 26 2 0 .2 83 57 7 4 .5 3 7 2 2 9 0 .0 4 7 2

ab o v e 25 .95 24.2 3 72.6 1 757  1 .764716 0 .1 36 27 9 2 .1 8 0 4 6 0 .3 0 8 0 2 9
Sum 16 2 96 .2 5 75 0 1 0 .5 4 6 7 3 2 4

a  =  4 . 2 1 5 M e a n =  1 8 .5 1 l 2=  0 . 5 4 6

V = 5 - 3  = 2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X2 < X 2 fr°m T a b le

A c c e p t  Flo: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

B -1

L o w e r
L im it

U p p e r
L im it Xi fi fX fX 2 Zi Relative

Frequency E i (O r E ,)2/E ,

a t  o r below 3.6 -2 .55 0 .0 0 5 3 8 6
3.6 5 4.3 1 4 .3 18.49 -1 .75 0 .0 3 4 6 7 3 0 .6 4 0 9 4 6 0 .2011401

5 6.4 5.7 2 11.4 64 .98 -0 .95 0 .1 3 0 9 9 7 2 .0 9 5 9 5 2 0 .0 0 4 3 9 2 6
6.4 7.8 7.1 3 21.3 151.2 -0 .15 0 .2 6 9 3 2 6 4 .3 0 9 2 1 9 0 .3 9 7 7 6 4 4
7.8 9.2 8.5 5 42 .5 3 61 .3 0 .65 0 .3 0 1 7 7 2 4 .8 2 8 3 4 7 0 .0 0 6 1 0 2 5

ab o v e 10.6 9.9 5 49.5 490.1 1.45 0 .1 8 4 3 1 7 2 .9 4 9 0 6 8 1 .4 26 32 2 7
S u m 16 129 1086 1 2 .0 3 5 7 2 2 4

a  =  1 .7 5 M e a n =  8 .0 6 3 X 2 =  2 . 0 3 5

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  %2 =  5 .9 9 1

%2 <  X2 f r o m  T a b le

Accept H0: Observations conform to Normal Distribution
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LowerLimit Upper Y j  Limit Al ก fX fX2 Zi R ela tive
Frequency Ei (O i-E i)2/E ,

a t or below 8 .15 -2 .65636 0 .0 0 3 9 5
8 .15 11.45  9.8 1 9.8 9 6 .04  -1 .78897 0 .0 3 2 8 6 0 .5 8 8 9 5 0 .2 8 6 8 8 6 8

11.45 14 .75  13.1 2 26.2 3 43 .2  -0 .92159 0 .141561 2 .2 6 4 9 7 6 0 .0 3 0 9 9 9 2
14.75 18 .05  16.4 3 49.2 8 06 .9  -0.05421 0 .3 0 0 0 1 3 4 .8 0 0 2 0 7 0 .6 7 5 1 2 5 9
18.05 2 1 .3 5  19.7 7 137.9 2 71 7  0 .8 13 17 0 .3 1 3 5 5 7 5 .0 1 6 9 0 5 0 .7 8 3 8 8 2 9

ab o v e 2 4 .6 5  23 3 69 1 587  1 .680552 0 .1 6 1 6 3 5 2 .5 8 6 1 6 3 0 .0662221
Sum 16 292.1 5 55 0 1 1 .8 43 11 7

a  =  3 .8 0 5 M e a n  =  1 8 .2 6 X2 =  1 .8 4 3

V =  5 - 3  = 2 a  =  0 .0 5

F r o m  T a b le , X2 = 5 .9 9 1

X2 < X2 from T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

B-3

Lower
Limit

Upper
Limit Xi fi fX fX2 Zi R ela tive

F requency Ei (Oi-E^/E,

a t o r below 5 .65 -2 .53238 0 .0 0 5 6 6 5
5 .65 7 .95 6.8 1 6.8 4 6 .2 4  -1 .7 0 54 8 0 .0 3 8 3 8 8 0 .7 0 4 8 4 3 0 .1235991
7 .95 10.25 9.1 2 18.2 1 65 .6  -0 .87858 0 .1 4 5 7 6 2 2 .3 3 2 1 9 2 0 .0 4 7 3 1 6 6

10.25 12.55 11.4 4 45.6 5 19 .8  -0 .0 5 16 8 0 .2 8 9 5 7 7 4 .6 3 3 2 2 7 0 .0 8 6 5 4 3 6
12.55 14.85 13.7 5 68.5 9 38 .5  0 .7 75 21 7 0 .3 0 1 5 0 3 4 .8 2 4 0 4 9 0 .0 0 6 4 1 7 6

ab o v e 17.15 16 4 64 1024  1 .602115 0.164541 2 .6 3 2 6 4 9 0 .7 1 0 1 7 7 5
Sum 16 203.1 2 69 4 1 0 .9 7 4 0 5 4 4

a = 2.781 M e a n = 12.69 X2 = 0.974

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X 2 <  X2 f r o m  T a b le

Accept Ho: Observations conform to Normal Distribution
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Fitting the Distribution for the processing time of station 1

LowerLimit UpperLimit Xi fi fX fX2 Zi Relative
Frequency Ei (0 |-E |)2/Ej

a t o r below 12.3 -2 .5 9 51 7 0 .0 0 4 7 2 7
12.3 13.3 12.8 1 12.8 1 63 .84  -1 .7 6 47 2 0 .0 3 4 0 7 8 0 .6 20 89 1  0 .2 3 1 4 8 0 1 0 2
13.3 14.3 13.8 2 27.6 3 8 0 .8 8  -0 .9 3 42 6 0 .1 3 6 2 7 9 2 .1 8 0 4 6  0 .0 1 4 9 3 5 3 7 2
14.3 15.3 14.8 3 44 .4 6 5 7 .1 2  -0 .10381 0 .2 8 3 5 7 7 4 .5 3 7 2 2 9  0 .5 2 0 8 1 8 5 0 8
15.3 16.3 15.8 6 94 .8  1 49 7 .84  0 .7 26 64 8 0 .3 0 7 6 1 8 4 .9 2 1 8 8 8  0 .2 3 6 1 5 4 4 6 4

ab o v e 17.3 16.8 4 6 7 .2 1 1 2 8 .9 6  1 .557103 0 .1 7 3 9 9 8 2 .7 8 3 9 6 3  0 .5 3 1 1 6 5 7 3 6
Sum 16 2 46 .8  3 8 2 8 .6 4 1 1 .5 34 55 4 18 3

a  =  1 .2 0 4 M e a n =  1 5 .4 2 5 x 2 =  1 -5 3 4

V =  5 -3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X2 <  X 2 f r ° m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

C -2

L o w e r
L im it

U p p e r
L im it Xi f i fX fX 2 Z i Relative

Frequency E i (O j-E j)2/E j

a t o r below 12.6 -2 .62461 0 .0 0 4 3 3 7
12.6 13.6 13.1 1 13.1 171.61 -1 .8 1 70 4 0 .0 3 0 2 6 8 0 .5 5 3 6 8 8  0 .3 5 9 7 5 8 5 4 6
13.6 14.6 14.1 2 28.2 3 9 7 .6 2  -1 .0 0 94 7 0 .1 2 1 7 7 1.948321  0 .0 01 37 0 77 1
14.6 15.6 15.1 2 30.2 4 5 6 .0 2  -0 .20189 0 .2 6 3 6 2 5 4 .2 1 7 9 9 3  1 .166310961
1 5 6 16.6 16.1 6 9 5 .6 1 5 5 5 .2 6  0 .6 05 68 0 .3 0 7 6 3 6 4 .9 2 2 1 7 9  0 .2 3 6 0 1 3 0 8

ab o v e 17.6 17.1 5 8 5 .5 1 4 6 2 .0 5  1 .413252 0 .1 9 3 5 7 3 3 .0 9 7 1 6 6  1 .1 6 9 0 6 0 7 4 4
S u m 16 2 53 .6  4 0 4 2 .5 6 1 2 .9 3 2 5 1 4 1 0 2

CT =  1 .2 3 8 M e a n =  1 5 .8 5 X2 =  2 . 9 3 2

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X2 <  X 2 f r o m  T a b le

Accept Flo: Observations conform to Normal Distribution
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L o w e r
L im it

U p p e r
L im it Xi fi fX fX 2 Z i R elative

F requency E i ( 0 |- E |) 2/E |

at or below 10.1 -2 .5 3 23 8 0 .0 0 5 6 6 5
10.1 10.9 10.5 1. 10.5 1 10 .25  -1 .7 0 54 8 0 .0 3 8 3 8 8 0 .7 0 4 8 4 3  0 .1 2 3 5 9 9 0 9 9
10.9 11.7 11.3 2 22.6 2 5 5 .3 8  -0 .8 7 85 8 0 .1 4 5 7 6 2 2 .3 3 2 1 9 2  0 .0 4 7 3 1 6 6 1 5
11.7 12.5 12.1 4 48 .4 5 85 .6 4  -0 .0 5 16 8 0 .2 8 9 5 7 7 4 .6 3 3 2 2 7  0 .0 8 6 5 4 3 5 6 4
12.5 13.3 12.9 5 64.5 8 3 2 .0 5  0 .7 75 21 7 0 .3 0 1 5 0 3 4 .8 2 4 0 4 9  0 .0 06 41 7 59 1

above 14.1 13.7 4 54.8 7 50 .7 6  1 .602115 0.164541 2 .6 3 2 6 4 9  0 .7 1 0 1 7 7 5 2 4
S u m 16 2 0 0 .8  2 53 4 .08 1 0 .9 7 4 0 5 4 3 9 3

CT =  0 . 9 6 7 M e a n =  1 2 .5 5 X2 =  0 . 9 7 4

V  =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , X2 =  5 .9 9 1

X 2 <  X2 f r o m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

D-1

L o w e r
L im it

U p p e r
L im it Xi ก fX fX 2 Zi R elative

Frequency E i (Oj-Ej)2/Ej

at or below 6 .75 -2 .55 0 .0 0 5 3 8 6
6 .75 7 .25 7 1 7 49 -1 .75 0 .0 3 4 6 7 3 0 .6 4 0 9 4 6  0 .2 01 14 0 10 1
7 .25 7.75 7.5 2 15 112.5 -0 .95 0 .1 30 99 7 2 .0 9 5 9 5 2  0 .0 0 4 3 9 2 6 4 9
7 .75 8.25 8 3 24 192 -0 .15 0 .2 6 9 3 2 6 4 .3 0 9 2 1 9  0 .3 9 7 7 6 4 4 1 9
8 .2 5 8 .75 8.5 5 42 .5 3 61 .25 0 .65 0 .3 0 1 7 7 2 4 .8 2 8 3 4 7  0 .0 0 6 1 0 2 4 7 4

above 9 .25 9 5 45 4 05 1.45 0 .1 8 4 3 1 7 2 .9 4 9 0 6 8  1 .4 2 6 3 2 2 7 1 2
S u m 16 1 3 3 .5 1 1 1 9 .7 5 1 2 .0 3 5 7 2 2 3 5 5

CT =  0 . 6 2 5  M e a n  =  8 .3 4 3  X2 =  2 . 0 3 5

V  =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X 2 <  X 2 f r ° m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n
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LowerLimit UpperLimit Xi fi fX fX2 Zi R elative
Frequency Ei (O j-E j)2/E |

at or below 6 .85 -2 .37961 0 .0 0 8 6 6 5

6 .8 5 7 .35 7.1 1 7.1 50.41 -1 .677 14 0 .0 3 8 0 9 2 0 .7 4 8 1 1 6  0 .0 848 071 91

7 .3 5 7.9 7 .6 2 15.2 115 .52  -0 .904 43 0 .1 3 6 1 2 7 2 .1 7 8 0 3 2  0 .0 1 4 5 5 2 3 3 2

7 .9 8.5 8.2 4 32 .8 26 8 .9 6  -0 .061 47 0.29261 4 .6 8 1 7 5 6  0 .0 9 9 2 7 7 0 5 1

8 .5 9.1 8.8 5 44 387 .2  0 .7 814 96 0 .307251 4 .9 160 1  0 .0 0 1 4 3 4 9 5 8

above 9.7 9.4 4 37 .6 35 3 .4 4  1 .6 244 58 0 .1 6 5 1 1 6 2 .6 418 61  0 .6 9 8 1 9 7 8 5

Sum 16 1 3 6 .7 1 1 7 5 .5 3 1 0 .8 9 8 2 6 9 3 8 2

0  =  0 .7 1 1 M e a n =  8 .5 4 3 l 2 =  0 .8 9 8

V =  5 -3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X2 <  X2 f r o m  T a b le

A c c e p t  H o : O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D is t r ib u t io n

D-3
LowerLimit UpperLimit Xi ก fX fX2 Zi R elative

F requency Ei (O j-E i)2/E j

at or below 8 .6 5 -2 .80011 0 .0 0 2 5 5 4

8 .65 9 .35 9 1 9 81 -1 .921 65 0 .024771 0 .4 372 01  0 .7 2 4 4 7 8 5 5 7

9 .35 10.05 9.7 1 9.7 9 4 .09  -1 .043 18 0 .1 2 1 1 0 8 1.937721  0 .4 5 3 7 9 0 9 4 3

10 .05 10.75 10.4 4 41 .6 4 3 2 .6 4  -0 .16471 0 .2 8 6 1 5 3 4 .5 7 8 4 4  0 .0 7 3 0 8 0 1 2 2

10 .75 11.45 11.1 6 66 .6 73 9 .2 6  0 .7 1 3 7 5 4 0 .3 2 7 7 2 5 5 .2 4 3 6 0 7  0 .1 0 9 1 1 0 1 1 3

above 12.15 11.8 4 4 7 .2 55 6 .9 6  1.592221 0 .1 8 2 0 2 2 2 .9 1 2 3 5 1  0 .4 0 6 1 9 3 8 5 5Sum 16 174.1 1903 .95 1 1 .7 6 6 6 5 3 5 9

0  =  0 .7 9 6 M e a n =  10 .88 X 2 =  1 .7 6 6

V =  5 - 3  =  2  cc =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X2 <  X 2 f r ° m  T a b le

Accept Ho: Observations conform to Normal Distribution



Fitting the Distribution for the processing time of station 5

LowerLimit “ p p e;  Xi Limit fi fX fX2 Zi Relative
Frequency Ei (OrEi)2/Ei

a t o r  be lo w 2 .3 75 -2 .3 8 5 8 2 0 .0 0 8 5 2

2 .3 75 3 .3 2 5  2 .8 5 1 2 .8 5 8 .1 2 2 5  -1 .5 0 2 4 0 .0 5 7 9 7 7 1 .0 6 3 9 5 3 0 .0 0 3 8 4 4

3 .3 25 4 .2 7 5  3.8 3 11.4 4 3 .3 2  -0 .6 1 8 9 8 0 .2 0 1 4 6 9 3 .2 2 3 4 9 9 0 .0 1 5 4 9 6

4 .2 75 5 .2 25  4 .7 5 6 28 .5 135 .37 5  0 .2 644 46 0 .3 3 6 3 1 6 5 .3 8 1 0 5 4 0 .0 7 1 1 9 3

5 .2 25 6 .2 2 5  5.7 4 2 2 .8 129 .96  1 .1 943 64 0 .2 7 9 5 5 4 .4 7 2 8 0 8 0 .0 4 9 9 7 9

ab ove 7 .2 7 5  6 .75 2 13.5 9 1 .1 2 5  2 .1 7 0 7 7 8 0 .1 0 1 1 9 4 1 .6 1 9 1 0 4 0 .0 8 9 6 0 6

Sum 16 7 9 .05  4 0 7 .9 0 2 5 1 0 .2 3 0 1 1 9

a  =  1 .0 7 M e a n  =  4 . 9 4 X2 =  0 .2 3

V =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X 2 <  X2 f r ° m  T a b le

A c c e p t  H o :  O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

A-2
LowerLimit UpperLimit Xi fi fX fX2 Zi Relative

Frequency Ei (Oj-Ej)2/Ei

a t o r  be lo w 1 .725 -2 .3 3 8 9 5 0 .0 0 9 6 6 9

1.725 2 .3 75 2 .05 1 2 .05 4 .2 0 2 5  -1 .5 0 0 1 6 0 .0 5 7 1 1 8 1 .0 6 8 5 9 2 0 .0 0 4 4 0 3

2 .3 75 3 .0 25 2.7 3 8.1 2 1 .8 7  -0 .661 36 0 .1 8 7 4 0 4 2 .9 9 8 4 6 3 7 .8 8 E -0 7
3 .0 25 3 .6 75 3 .3 5 5 16 .75  5 6 .1 1 2 5  0 .1 774 38 0 .3 1 6 2 2 7 5 .0 5 9 6 2 9 0 .0 0 0 7 0 3

3 .6 75 4 .4 2 5 4 5 20 80  1 .14528 0 .3 0 3 5 3 6 4 .8 565 71 0 .0 0 4 2 3 6
ab ove 5 .2 75 4 .8 5 2 9 .7 4 7 .0 4 5  2 .2 4 2 1 6 9 0 .1 135 71 1 .8 1 7 1 4 2 0.018401Sum 16 56 .6 20 9 .2 3 1 0 .0 2 7 7 4 3

CT =  0 .7 7 4 M e a n =  3 .5 3 X 2 =  0 .0 2 7

v  =  5 - 3 = 2  a  =  0 .0 5  

F r o m  T a b le ,  'I  =  5 .9 9 1  

X 2 <  X 2 f r o m  T a b le

Accept Flo: Observations conform to Normal Distribution
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L o w e r
L im it

U p p e r
L im it Xi fi fX fX 2 Z i Relative

Frequency Ei (0,-Ei)2/Ei

a t o r be lo w 1 -2 .3 8 75 6 0 .0 0 8 4 8
1 1.4 1.2 1 1.2 1.44 -1 .5571 0 .0 5 1 2 4 3 0 .9 5 5 5 6 9 0 .0 0 2 0 6 6

1.4 1.8 1.6 3 4.8 7 .6 8  -0 .7 2 66 5 0 .1 7 3 9 9 8 2 .7 8 3 9 6 3 0 .0 1 6 7 6 5
1.8 2.2 2 4 8 16 0 .1 03 80 7 0 .3 0 7 6 1 8 4 .9 2 1 8 8 8 0 .1 7 2 6 7 3
2.2 2.6 2.4 5 12 28 .8  0 .9 34 26 2 0 .2 8 3 5 7 7 4 .5 3 7 2 2 9 0 .0 47 2

ab ove 3 2.8 3 8.4 2 3 .52  1 .764716 0 .1 3 6 2 7 9 2 .1 8 0 4 6 0 .3 0 8 0 2 9
S u m 16 34 .4 77.44 1 0 .5 4 6 7 3 2

a  =  0 .4 8 1 M e a n =  2 . 1 5 X 2 =  0 . 5 4 6

V  =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le x 2 =  5 .9 9 1

X 2 <  X 2 f r ° m  T a b le

A c c e p t  H o : O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

c -1

L o w e r
L im it

U p p e r
L im it Xi fi fX fX 2 Z i Relative

Frequency Ei (Or Ei)2/Ei

a t o r b e lo w 13.3 2 2 .8 2 4 8 5 1
13.3 14.5 13.9 3 4 1 .7 5 79 .6 3  -1 .0245 -0 .8 4 72 5 .3 4 7 9 7 4 1 .0 30 85 4
14.5 15.7 15.1 4 60 .4 9 12 .04  -0 .5 7 90 7 0 .1 2 8 4 7 3 4 .4 9 6 5 5 5 0 .0 5 4 8 3 5
15.7 16.9 16.3 7 114.1 1859 .83  -0 .1 3 36 3 0 .1 6 5 5 7 5 5 .7 9 5 1 2 6 0 .2 5 0 5 0 7
16.9 18.1 17.5 9 157 .5 2 7 5 6 .2 5  0 .3 11 80 5 0 .1 7 5 5 5 8 6 .1 4 4 5 3 7 1 .3 26 97 9
18.1 19.3 18.7 7 130 .9 2 4 4 7 .8 3  0 .7 57 24 0 .1 5 3 1 4 2 5 .3 5 9 9 5 6 0 .5 0 1 8 2 2

ab ove 20 .5 19.9 5 99 .5 1 98 0 .05  3 8 .41 50 9 0 .2 2 4 4 5 3 7 .8 5 5 8 5 2 1 .0 38 19 3
S u m 35 604.1 10535 .63 1 4 .203191

a  =  2 . 6 9 M e a n =  1 7 .2 6 X2 =  4 .2 0 3

V  =  5 -3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X 2 =  7 .8 1 5  

X 2 <  X f r o m  T a b le

Accept Ho: Observations conform to Normal Distribution
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Lower
Limit

Upper
Limit Xi ก fX fX2 Zi Relative

Frequency Ei (Oi-Ei)2/Ei

a t o r b e lo w 8 23 .70901 1

8 8.7 8 .35 3 2 5 .0 5  2 0 9 .1 6 7 5  -0 .9 6 2 7 3 -0 .8 3 2 1 6 5 .8 7 4 4 2 8 1 .4 064 92

8 .7 9 .4 9 .05 5 4 5 .2 5  4 0 9 .5 1 2 5  -0 .5 1 4 7 4 0 .1 3 5 5 2 7 4 .7 4 3 4 6 0 .0 1 3 8 7 4

9 .4 10.1 9 .75 8 78 7 6 0 .5  -0 .0 6 6 7 4 0 .1 7 0 0 2 5 5 .9 5 0 8 8 2 0 .7 0 5 5 9

10.1 10.8 10 .45 9 9 4 .05  9 8 2 .8 2 2 5  0 .3 972 53 0 .1 8 1 0 1 6 6 .3 3 5 5 6 3 1 .1 205 36

10 .8 11.5 11.2 6 67 .2 7 5 2 .6 4  0 .8 612 48 0 .1 5 1 0 4 5 .2 8 6 3 9 5 0 .0 9 6 3 2 9

ab ove 12.2 11.9 4 4 7 .6 5 6 6 .4 4  3 9 .836 84 0.194551 6 .8 0 9 2 7 2 1.15901

Sum 3 5  3 5 7 .1 5  36 81 .0 83 1 4 .5 018 31

a = 1.562 M e a n = 10.2 X2 = 4.501

v  =  5 - 3 = 2  a  =  0 .0 5  

F r o m  T a b l e ,  X2 =  7 . 8 1 5  

X2 <  X 2 f r ° m  T a b le

A c c e p t  H o: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

LowerLimit UpperLimit Xi fi fX fX2 Zi Relative
Frequency Ei (Oi-E /̂E,

a t o r b e lo w 4 .3 2 3 .6 8 9 9 5 1

3 1 .5 5.8 5 .55 2 11.1 6 1 .605 -1 .13861 -0 .8 7 2 5 7 4 .4 6 0 1 6 8 1 .3 569 95
5 .8 6 .3 6 .0 5 4 24 .2 146.41 -0 .6 5 5 5 6 0 .1 2 8 6 1 9 4 .5 0 1 6 8 2 0 .0 5 5 9 0 9
6 .3 6 .8 6 .5 5 7 4 5 .8 5  30 0 .3 1 7 5 -0 .172 52 0 .1 7 5 4 6 3 6 .1 4 1 2 0 3 0 .1 2 0 0 9 6
6.8 7.3 7 .05 10 70 .5 4 9 7 .0 2 5 0 .3 105 3 0 .1 9 0 4 0 5 6 .6 6 4 1 7 4 1 .6 6 9 7 8 4
7.3 7.8 7 .5 5 8 60 .4 4 5 6 .0 2  0 .7 9 3 5 7 5 0 .1 6 4 3 5 8 5 .7 5 2 5 2 9 0 .8 780 71

ab ove 8.3 8 .05 4 32 .2 259.21 3 9 .920 29 0.213721 7 .4 8 0 2 4 4 1 .6 192 12Sum 3 5  2 4 4 .2 5  17 20 .5 88 1 5 .7 0 0 0 6 6

a  =  1 .0 3 5 M e a n =  6 . 9 7 8 X2 =  5 .7

v  =  5 - 3 = 2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  7 .8 1 5

X 2 <  X2 f r ° m  T a b le

Accept Ho: Observations conform to Normal Distribution
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Fitting the Distribution for the processing time of station 4

LowerLimit UpperLimit Xi fi fX  f x 2 Z i Relative
Frequency Ei (O pE|)2/E,

a t o r  b e lo w 2.61 -2 .424 06 0 .0 0 7 6 7 4

2.61 3 .6 5 3 .13 1 3 .13  9 .7 9 6 9  -1 .522 08 0 .0 5 6 3 2 1 .0 2 3 9 0 6 0 .0 0 0 5 5 8

3 .65 4 .6 9 4 .17 3 12.51 5 2 .1 6 6 7  -0 .62011 0 .2 0 3 5 9 9 3 .2 5 7 5 8 6 0 .0 2 0 3 6 8

4 .6 9 5 .73 5.21 6 3 1 .2 6 1 6 2 .8 6 4 6  0 .2 818 67 0 .3 4 3 3 8 4 5 .4 9 4 1 4 4 0 .0 4 6 5 7 5

5 .73 6 .7 7 6 .25 4 25  1 5 6 .25  1 .183842 0 .2 7 0 7 8 5 4 .3 3 2 5 5 9 0 .0 2 5 5 2 7

ab o ve 7.81 7 .29 2 1 4 .5 8 1 0 6 .2 8 8 2  2 .0 8 5 8 1 8 0 .0 9 9 7 4 1 .5 9 5 8 4 4 0 .1 0 2 3 5 5

Sum 16 8 6 .48  4 8 7 .3 6 6 4 1 0 .1 9 5 3 8 2

G =  1 .1 5 3 M e a n =  5 .4 0 5 x 2 =  0 . 1 9 5

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X2 < X2 f r o m  T a b le

A c c e p t  H o : O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

LowerLimit UpperLimit Xi fi fX fX2 Zi Relative
Frequency Ei (O r Ei)2/Ei

a t o r b e lo w 1.85 -2 .443 44 0 .0 0 7 2 7 4

1.85 2 .5 5 2.2 1 2.2 4 .8 4  -1 .554 92 0 .0 5 2 7 0 9 0 .9 5 9 7 2 9 0 .0 0 1 6 9

2 .55 3 .2 5 2.9 3 8.7 2 5 .2 3  -0 .666 39 0 .1 9 2 5 9 7 3 .0 8 1 5 5 2 0 .0 0 2 1 5 8
3 .25 3 .95 3.6 5 18 6 4 .8  0 .222131 0 .3 3 5 3 1 4 5 .3 6 5 0 2 2 0 .0 2 4 8 3 5
3 .95 4 .6 5 4 .3 5 21 .5 9 2 .4 5  1 .1 106 54 0 .2 7 8 7 4 7 4 .4 5 9 9 5 8 0 .0 6 5 3 9 2

ab o ve 5 .3 5 5 2 10 50 1 .9 991 77 0 .1 1 0 5 6 4 1 .7 6 9 0 2 7 0 .0 3 0 1 5 7Sum 16 60 .4 2 3 7 .32 1 0 .1 2 4 2 3 2

G  =  0 . 7 8 7 M e a n =  3 .7 7 5 X2 =  0 . 1 2 4

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X2 < X2 f r o m  T a b le

Accept Ho: Observations conform to Normal Distribution



92

LowerLimit Upper Limit Al ก fX fX 2 Zi Relative
Frequency Ei ( 0 , -E i)2/E ,

at or below 1.1 -2 .38756 0 .0 08 48
1.1 1.5 1.3 1 1.3 1.69 -1.5571 0 .0 5 1 2 4 3 0 .9 5 5 5 6 9 0 .0 0 2 0 6 6
1.5 1.9 1.7 3 5.1 8 .6 7  -0 .72665 0 .1 7 3 9 9 8 2 .7 8 3 9 6 3 0 .0 1 6 7 6 5
1.9 2 .3  2.1 4 8.4 17.64  0 .1 03 80 7 0 .3 07 61 8 4 .9 2 1 8 8 8 0 .1 7 2 6 7 3
2 .3 2 .7  2 .5 5 12.5 3 1 .25  0 .9 34 26 2 0 .2 8 3 5 7 7 4 .5 3 7 2 2 9 0 .0 4 7 2

above 3.1 2 .9 3 8.7 2 5 .2 3  1 .764716 0 .1 3 6 2 7 9 2 .1 8 0 4 6 0 .3 0 8 0 2 9
Sum 16 36 84 .48 1 0 .5 4 6 7 3 2

CT =  0 .4 8 1 M e a n  =  2 .2 5 X2 =  0 . 5 4 6

V =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X 2 <  X2 f r o m  T a b le

A c c e p t  H o : O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

B -1

L o w e r
L im it

U p p e r
L im it Xi fi fX fX 2 Zi Relative

Frequency E i (O i-E i)2/E ,

at or below 1.6 -2 .55 0 .0 0 5 3 8 6
1.6 2.2 1.9 1 1.9 3.61 -1 .75 0 .0 3 4 6 7 3 0 .6 4 0 9 4 6 0 .2 0 1 1 4
2.2 2.8 2.5 2 5 12.5 -0 .95 0 .1 3 0 9 9 7 2 .0 9 5 9 5 2 0 .0 0 4 3 9 3
2.8 3.4 3.1 3 9.3 28 .83 -0 .15 0 .2 69 32 6 4 .3 0 9 2 1 9 0 .3 9 7 7 6 4
3.4 4 3.7 5 18.5 68 .45 0 .65 0 .3 01 77 2 4 .8 2 8 3 4 7 0 .0 0 6 1 0 2

above 4.6 4 .3 5 21.5 92 .45 1.45 0 .1 8 4 3 1 7 2 .9 4 9 0 6 8 1 .4 26 32 3
S u m 16 56.2 2 05 .8 4 1 2 .0 3 5 7 2 2

CT =  0 .7 5  M e a n  =  3 .5 1  X2 =  2 . 0 3 5

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X 2 <  X2 f r o m  T a b le

Accept Ho: Observations conform to Normal Distribution
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LowerLimit Upper Limit A l
fi fX fX2 Zi R ela tive

Frequency Ei (Oi-Eif/Ei
a t o r b e lo w 1.3 -2 .656 36 0 .0 0 3 9 5

1.3 1.9 1.6 1 1.6 2 .5 6  -1 .788 97 0 .0 3 2 8 6 0 .5 889 5 0 .2 8 6 8 8 7

1.9 2 .5  2 .2 2 4 .4 9 6 8  -0 .921 59 0.141561 2 .2 6 4 9 7 6 0 .0 3 0 9 9 9

2 .5 3.1 2 .8 3 8.4 2 3 .52  -0 .05421 0 .3 0 0 0 1 3 4 .8 0 0 2 0 7 0 .6 7 5 1 2 6

3.1 3 .7  3 .4 7 23 .8 80 .92  0 .8 131 7 0 .3 1 3 5 5 7 5 .0 1 6 9 0 5 0 .7 8 3 8 8 3

ab ove 4 .3  4 3 12 4 8  1 .680552 0 .1 6 1 6 3 5 2 .5 8 6 1 6 3 0 .0 6 6 2 2 2

Sum 16 50 .2 164.68 1 1 .8 4 3 1 1 7

CT =  0 .6 9 1 M e a n  =  3 .1 3 l 2 =  1 .8 4 3

V  =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le 5 X2 =  5 .9 9 1

X 2 <  X 2 f r ° m  T a b le

A c c e p t  H o :  O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

ธ - 3

LowerLimit “ppe;  Xi Limit ก fX fX2 Zi R ela tive
Frequency Ei (OpE,)2/E|

a t o r b e lo w 0 .7 5 -2 .5 3 2 3 8 0 .0 0 5 6 6 5

0 .75 1 .05  0.9 1 0.9 0.81 -1 .705 48 0 .0 3 8 3 8 8 0 .7 0 4 8 4 3 0 .1 2 3 5 9 9

1.05 1 .35  1.2 2 2.4 2 .8 8  -0 .878 58 0 .1 4 5 7 6 2 2 .3 3 2 1 9 2 0 .0 4 7 3 1 7

1.35 1 .65  1.5 4 6 9 -0 .0 5 1 6 8 0 .2 8 9 5 7 7 4 .6 3 3 2 2 7 0 .0 8 6 5 4 4

1.65 1 .95  1.8 5 9 16 .2 0 .7 7 5 2 1 7 0 .3 0 1 5 0 3 4 .8 2 4 0 4 9 0 .0 0 6 4 1 8

ab ove 2 .2 5  2 1 4 8.4 17 .64  1 .6 021 15 0.164541 2 .6 3 2 6 4 9 0 .7 1 0 1 7 8Sum 16 26 .7 4 6 .53 1 0 .9 7 4 0 5 4

0  =  0 . 3 6 2 M e a n  =  1 .6 6 8 X2 =  0 . 9 7 4

v  =  5 - 3 = 2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X 2 <  X 2 f r o m  T a b le

Accept Ho: Observations conform to Normal Distribution
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LowerLimit UpperLimit Xi fi fX fX2 Zi Relative
Frequency Ei (Oi-Ei)2/Ei

a t o r be lo w 14.55 -1 .4 6 9 9 4 0 .0 7 0 7 8 9

14.55 15.85 15 .2 3 4 5 .6 6 9 3 .1 2  -1 .024 5 0 .08201 5 .3 4 7 9 7 4 1 .0 308 54

15.85 17.15 16.5 4 66 10 89  -0 .5 7 9 0 7 0 .1 2 8 4 7 3 4 .4 9 6 5 5 5 0 .0 5 4 8 3 5

17.15 18.45 17 .8 7 124.6 2 2 1 7 .8 8  -0 .1 3 3 6 3 0 .1 6 5 5 7 5 5 .7 9 5 1 2 6 0 .2 5 0 5 0 7

18 .45 19.75 19.1 9 171.9 3 2 8 3 .2 9  0 .3 1 1 8 0 5 0 .1 7 5 5 5 8 6 .1 4 4 5 3 7 1 .3 269 79

19 .75 2 1 .05 20 .4 7 142.8 2 9 1 3 .1 2  0 .7 572 4 0 .1 5 3 1 4 2 5 .3 5 9 9 5 6 0 .5 0 1 8 2 2

a b o ve 22 .35 21 .7 5 108.5 2 3 5 4 .4 5  1 .2 026 76 0 .1 0 9 9 0 2 7 .8 5 5 8 5 2 1 .0 381 93

Sum 35 6 5 9 .4  12 550 .86 1 4 .2 031 91

c  =  2 . 9 1 8 M e a n =  1 8 .8 4 X 2 =  4 . 2 0 3

V  =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  7 .8 1 5

X 2 <  X2 f r ° m  T a b le

A c c e p t  H o: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

C -2

LowerLimit UpperLimit Xi fi fX fX2 Z i Relative
Frequency Ei (Oi-E /̂E,

at or below 8 .85 -1 .4 2 6 2 9 0 .0 7 6 8 9 2

8 .85 9 .55 9.2 3 2 7 .6 2 5 3 .92  -0 .9 7 0 4 0 .0 8 9 0 3 2 5 .8 0 7 3 1 7 1 .3 570 86
9.55 10.25 9.9 5 4 9 .5 4 9 0 .0 5  -0 .51451 0 .1 3 7 5 2 5 4 .8 1 3 3 7 9 0 .0 0 7 2 3 6

10.25 10.95 10.6 8 8 4 .8 8 9 8 .88  -0 .05861 0.173181 6 .0 6 1 3 3 2 0 .6 2 0 0 6 7

10.95 11.65 11 .3 9 1 0 1 .7 1 1 4 9 .2 1  0 .3 9 7 2 7 8 0 .1 7 7 7 8 9 6 .2 2 2 6 3 1 .2 396 34

11.65 12.35 12 6 72 864  0 .853171 0 .1 4 8 7 9 9 5 .2 0 7 9 6 8 0 .1 2 0 4 5 3

above 13.05 12 .7 4 50 .8 64 5 .1 6  1 .3 090 64 0 .1 0 1 5 2 6 6 .8 8 7 3 7 4 1 .2 104 65Sum 35 3 8 6 .4  43 01 .2 2 1 4 .5 549 41

c =  1 .535 M e a n =  1 1 .0 4 X 2 =  4 .5 5 4

v  =  5 - 3 = 2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  7 .8 1 5

X 2 <  X 2 f r ° m  T a b le

Accept Ho: Observations conform to Normal Distribution
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LowerLimit Upper Yi Limit Al fi fX fX 2 Z i Relative
Frequency Ei (O r E i)2/E ,

a t o r  be lo w 5.7 -1 .62165 0 .0 5 2 4 3 9
5.7 6 .3  6 2 12 7 2  -1.13861 0 .0 7 4 9 9 5 4 .4 6 0 1 6 8 1 .3 56 99 5
6.3 6 .9  6 .6 4 26.4 1 74 .24  -0 .6 5 55 6 0 .1 2 8 6 1 9 4 .5 0 1 6 8 2 0 .0 5 5 9 0 9
6.9 7 .5  7.2 7 50.4 3 6 2 .8 8  -0 .17252 0 .1 7 5 4 6 3 6 .1 4 1 2 0 3 0 .1 2 0 0 9 6
7.5 8.1 7 .8 10 78 6 0 8 .4  0 .3 10 53 0 .1 9 0 4 0 5 6 .6 6 4 1 7 4 1 .6 69 78 4
8.1 8 .7  8 .4 8 67.2 5 64 .4 8  0 .7 93 57 5 0 .1 6 4 3 5 8 5 .7 5 2 5 2 9 0 .878071

ab o ve 9 .3  9 4 36 3 24  1 .276621 0 .1 1 2 8 5 3 7 .4 8 0 2 4 4 1 .6 19 21 2
Sum 35 270 2 106 1 5 .7 0 0 0 6 6

a  = 1 .2 4 2 M e a n  = 7 .7 1 X2 =  5 .7

V  = 5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , X2 =  7 .8 1 5

X 2 <  X 2 f r o m  T a b le

A c c e p t  H o: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

D-1
LowerLimit UpperLimit Xi fi fX fX2 Zi Relative

Frequency Ei (OrE|)2/E,
a t o r b e lo w 4 .9 7 5 -1 .6 7 20 7 0 .0 4 7 2 5 5

4 .9 75 5 .425 5.2 3 15.6 8 1 .1 2  -1 .1 2 65 5 0 .0 8 2 7 1 2 4 .5 4 8 8 5 6 0 .5 2 7 3 7 6
5 .425 5 .8 75 5 .65 3 16.95 9 5 .7 6 7 5  -0 .58102 0 .1 5 0 6 4 5 5 .2 7 2 5 6 7 0 .9 7 9 5 1 5
5 .875 6 .2 7 5 6.1 8 48 .8 2 9 7 .6 8  -0 .09612 0 .1 8 1 1 0 2 6 .3 3 8 5 7 6 0 .435481
6 .2 75 6 .6 25 6 .45 9 5 8 .05  3 7 4 .4 2 2 5  0 .3 28 17 9 0 .1 6 6 8 9 8 5 .8 4 1 4 1 3 1.707921
6 .6 25 6 .9 75 6.8 8 54.4 3 6 9 .9 2  0 .7 52 47 4 0 .1 4 5 5 0 5 5 .0 9 2 6 8 2 1 .6 59 73 4

ab o ve 7 .3 25 7 .15 4 28.6 2 0 4 .4 9  1 .176768 0 .1 0 6 2 3 9 7 .9 0 5 9 0 6 1.92971Sum 35 222.4 1423.4 1 7.239737
0  =  0 . 8 2 4 M e a n =  6 . 3 5 4 X2 =  7 . 2 3 9

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  'I = 7 . 8 1 5  

X 2 <  X 2 f r ° m  T a b le

A c c e p t  H o: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n
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LowerLimit Upper Limit Al f i fX f X 2 Z i
Relative

Frequency Ei (O i-E i)2/E ,

a t o r b e lo w 5 -1 .602 62 0 .0 5 4 5 0 9

5 5 .4  5 .2 2 10.4 5 4 .08  -1 .1 1 6 9 8 0 .0 7 7 4 9 3 4 .6 200 61 1.485851

5 .4 5 .8  5 .6 4 22 .4 125 .44  -0 .6 3 1 3 4 0 .1 3 1 9 0 9 4 .6 1 6 8 0 4 0 .0 8 2 4 0 5

5 .8 6 .2  6 8 48 2 8 8  -0 .1 4 5 6 9 0.178171 6 .2 3 6 0 0 2 0 .4 9 8 9 8 8

6 .2 6 .6  6 .4 10 64 4 0 9 .6  0 .3 3 9 9 5 0.190971 6 .6 8 3 9 8 4 1.645121

6 .6 7 6.8 7 47 .6 3 2 3 .6 8  0 .8 2 5 5 9 3 0 .1 6 2 4 3 5 .6 8 5 0 3 9 0 .3 0 4 1 5 3

above 7 .4  7 .2 4 28 .8 2 0 7 .3 6  1 .3 112 36 0 .1 0 9 6 2 8 7 .1 581 11 1 .3 9 3 3 3 7

Sum 35 2 2 1 .2 1 4 0 8 .1 6 1 5 .4 0 9 8 5 5

a  =  0 . 8 2 3 M e a n  =  6 .3 2 x 2 == 5 .4 0 9

V =  5 - 3  =  2 a  =  0 . 0 5

F r o m  T a b le , x 2 =  7 . 8 1 5

X 2 <  X2 f r o m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

อ - 3

LowerLimit UpperLimit Xi fi fX fX2 Zi Relative
Frequency Ei (Oi-E /̂E,

a t o r b e lo w 2 .5 -1 .524 02 0 .0 6 3 7 5 2

2 .5 2 .7 2 .6 3 7.8 2 0 .2 8  -1 .0 4 5 6 3 0 .0 8 4 1 1 5 5 .1 7 5 3 4 2 0 .9 1 4 3 5 8
2 .7 2 .9 2 .8 4  11.2 3 1 .36  -0 .5 6 7 2 3 0.13741 4 .8 093 61 0 .1 3 6 2 0 6
2 .9 3.1 3 7  21 63  -0 .0 8 8 8 4 0 .1 7 9 3 2 6 6 .2 7 6 3 9 7 0 .0 8 3 4 2 4

3.1 3 .3 3.2 11 35 .2 11 2 .64  0 .3 8 9 5 4 7 0.186961 6 .5 4 3 6 4 5 3 .0 3 4 8 6 9

3 .3 3 .5 3.4 7 23 .8 80 .92  0 .8 6 7 9 3 8 0 .1 5 5 7 2 2 5 .4 5 0 2 6 0 .4 4 0 6 5 7

ab ove 3.7 3.6 3 10.8 38 .88  1 .3 463 29 0 .1 0 3 6 1 6 6 .7 4 4 9 9 5 2 .0 7 9 3 1 7Sum 3 5  1 0 9 .8  3 4 7 .0 8 1 6 .6 8 8 8 3 1

a  =  0 . 4 1 8 M e a n =  3 . 1 3 7  x 2 =  6 .6 8 8

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b l e ,  X 2 =  7 . 8 1 5  

X 2 <  X 2 f r o m  T a b le

Accept H0: Observations conform to Normal Distribution
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F i t t in g  t h e  D i s t r ib u t io n  f o r  t h e  p r o c e s s i n g  t i m e  o f  s t a t io n  6

L o w e r
L im it V p p e;  Xi L im it fi fX fX 2 Z i Relative

Frequency Ei (O r E |)2/E i

a t o r b e lo w 2 -2 .4 2 4 0 6 0 .0 0 7 6 7 4

2 2 .8  2 .4 1 2 .4 5 .7 6  -1 .5 2 2 0 8 0 .0 5 6 3 2 1 .0 2 3 9 0 6 0 .0 0 0 5 5 8 2

2 .8 3 .6  3 .2 3 9.6 3 0 .72  -0 .62011 0 .2 0 3 5 9 9 3 .2 5 7 5 8 6 0 .0203681

3 .6 4 .4  4 6 24 96  0 .2 8 1 8 6 7 0 .3 4 3 3 8 4 5 .4 9 4 1 4 4 0 .0 465 751

4 .4 5 .2  4 .8 4 19.2 9 2 .16  1 .1 838 42 0 .2 7 0 7 8 5 4 .3 3 2 5 5 9 0 .0 2 5 5 2 6 6

ab ove 6 5.6 2 11.2 6 2 .72  2 .0 8 5 8 1 8 0 .0 997 4 1 .5 9 5 8 4 4 0 .1 0 2 3 5 4 5

S u m 16 6 6 .4  2 8 7 .3 6 1 0 .1 9 5 3 8 2 5

a  =  0 . 8 8 6 M e a n  =  4 .1 5 X 2 =  0 . 1 9 5

V  =  5 - 3  =  2 a  =  0 . 0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X 2 <  X2 f r o m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

A -2

L o w e r
L im it

U p p e r
L im it Xi ก fX fX 2 Z i Relative

Frequency Ei ( O i - E ^ /E i

a t o r be lo w 1.3 -2 .4 4 3 4 4 0 .0 0 7 2 7 4

1.3 1.9 1.6 1 1.6 2 .5 6  -1 .5 5 4 9 2 0 .0 5 2 7 0 9 0 .9 5 9 7 2 9 0 .0 0 1 6 8 9 8

1.9 2 .5 2 .2 3 5.6 14 .52  -0 .6 6 6 3 9 0 .1 9 2 5 9 7 3 .0 8 1 5 5 2 0 .0 0 2 1 5 8 2

2 .5 3.1 2 .8 5 14 39 .2  0 .222131 0 .3 3 5 3 1 4 5 .3 6 5 0 2 2 0 .0 2 4 8 3 5 2

3.1 3 .7 3.4 5 17 5 7 .8  1 .1 106 54 0 .2 7 8 7 4 7 4 .4 5 9 9 5 8 0 .0 6 5 3 9 1 9
ab ove 4 .3 4 2 8 32  1 .9 991 77 0 .1 1 0 5 6 4 1 .7 6 9 0 2 7 0 .0 301 571

S u m 16 47 .2 146.08 1 0 .1 2 4 2 3 2 2

CT =  0 . 6 7 5 M e a n =  2 .9 5 X2 =  0 . 1 2 4

v  =  5 - 3  =  2  a  =  0 .0 5

F r o m  T a b le ,  X2 =  5 .9 9 1  

X2 <  X 2 f r ° m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n
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L o w e r
L im it

U p p e r  Yi 
L im it  Al fi fX fX 2 Z i Relative

Frequency E i (OpEO’/Ei

a t o r be lo w 1.85 -2 .38756 0 .0 08 48
1.85 2 .5 5  2.2 1 2.2 4 .8 4  -1.5571 0 .0 5 1 2 4 3 0 .9 5 5 5 6 9 0 .0 0 2 0 6 5 9
2 .55 3 .2 5  2 .9 3 8.7 2 5 .2 3  -0 .72665 0 .1 73 99 8 2 .7 8 3 9 6 3 0 .0 1 6 7 6 4 6
3 .25 3 .9 5  3 .6 4 14.4 5 1 .84  0 .1 03 80 7 0 .3 07 61 8 4 .9 2 1 8 8 8 0 .1 7 2 6 7 3
3 .95 4 .6 5  4 .3 5 21.5 9 2 .4 5  0 .9 34 26 2 0 .2 83 57 7 4 .5 3 7 2 2 9 0 .0 4 7 2

ab o ve 5 .3 5  5 3 15 75  1 .764716 0 .1 3 6 2 7 9 2 .1 8 0 4 6 0 .3 0 8 0 2 9
S u m 16 61.8 2 49 .3 6 1 0 .5 4 6 7 3 2 4

CT =  0 .8 4 2 M e a n  =  3 . 8 6 2 l 2 =  0 . 5 4 6

V  =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X 2 <  X2 f r ° m  T a b le

A c c e p t  H o :  O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

B -1

L o w e r
L im it

U p p e r
L im it Xi fi fX fX 2 Zi Relative

Frequency Ei (O j-E j)2/E j

a t o r  be lo w 1 .25 -2 .55 0 .0 05 38 6
1.25 1 .75 1.5 1 1.5 2 .2 5 -1.75 0 .0 34 67 3 0 .6 4 0 9 4 6 0 .2011401
1.75 2 .2 5 2 2 4 8 -0.95 0 .1 30 99 7 2 .0 9 5 9 5 2 0 .0 0 4 3 9 2 6
2 .25 2 .7 5 2.5 3 7.5 18.75 -0 .15 0 .2 6 9 3 2 6 4 .3 0 9 2 1 9 0 .3 9 7 7 6 4 4
2 .75 3 .2 5 3 5 15 45 0 .65 0 .3 01 77 2 4 .8 2 8 3 4 7 0 .0 0 6 1 0 2 5

ab o ve 3 .75 3.5 5 17.5 6 1 .25 1.45 0 .1 84 31 7 2 .9 4 9 0 6 8 1 .4 2 6 3 2 2 7
S u m 16 45 .5 135 .25 1 2 .0 3 5 7 2 2 4

CT =  0 .6 2 5 M e a n =  2 .8 4 3 X2 =  2 . 0 3 5

V  =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X 2 =  5 .9 9 1

X 2 <  X 2 f r ° m  T a b le

Accept Ho: Observations conform to Normal Distribution
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L o w e r
L im it

U p p e r
L im it  X l Tl fX fX 2 Z i Relative

Frequency Ei (O i-E i)2/E ,

a t o r b e lo w 2 .05 -2 .6 5 6 3 6 0 .0 039 5

2 .0 5 2 .9 5  2 .5 1 2.5 6 .2 5  -1 .7 8 8 9 7 0 .0 328 6 0 .5 8 8 9 5 0 .2 8 6 8 8 6 8

2 .9 5 3 .8 5  3.4 2 6.8 2 3 .12  -0 .9 2 1 5 9 0.141561 2 .2 6 4 9 7 6 0 .0 3 0 9 9 9 2

3 .8 5 4 .7 5  4 .3 3 12.9 5 5 .47  -0 .05421 0 .3 0 0 0 1 3 4 .8 0 0 2 0 7 0 .6 7 5 1 2 5 9

4 .7 5 5 .6 5  5.2 7 36 .4 189 .28  0 .8 131 7 0 .3 1 3 5 5 7 5 .0 1 6 9 0 5 0 .7 8 3 8 8 2 9

ab ove 6 .5 5  6.1 3 18.3 111 .63  1 .6 805 52 0 .1 6 1 6 3 5 2 .5 8 6 1 6 3 0 .0662221

S u m 16 76 .9 38 5 .75 1 1 .8 431 17

a  =  1 .0 3 7 M e a n  =  4 . 8 0 6 X2 =  1 .8 4 3

V  =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , X2 =  5 .9 9 1

X 2 <  X2 f r ° m  T a b le

A c c e p t  H o : O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

ธ - 3

Lower
Limit

Upper
Limit Xi fi fX fX2 Zi Relative

Frequency Ei (0,-ej2/e,

a t o r b e lo w 1.05 -2 .5 3 2 3 8 0 .0 0 5 6 6 5

1.05 1.55 1.3 1 1.3 1.69 -1 .7 0 5 4 8 0 .0 3 8 3 8 8 0 .7 0 4 8 4 3 0 .1235991

1.55 2 .0 5 1.8 2 3.6 6 .4 8  -0 .8 7 8 5 8 0 .1 4 5 7 6 2 2 .3 3 2 1 9 2 0 .0 4 7 3 1 6 6

2 .0 5 2 .5 5 2.3 4 9.2 2 1 .16  -0 .0 5 1 6 8 0 .2 8 9 5 7 7 4 .6 3 3 2 2 7 0 .0 8 6 5 4 3 6

2 .5 5 3 .05 2 .8 5 14 39 .2  0 .7 7 5 2 1 7 0 .3 0 1 5 0 3 4 .8 2 4 0 4 9 0 .0 0 6 4 1 7 6

ab ove 3 .5 5 3 .3 4 13.2 4 3 .5 6  1 .6 021 15 0.164541 2 .6 3 2 6 4 9 0 .7 1 0 1 7 7 5
Sum 16 4 1 .3 112.09 1 0 .9 7 4 0 5 4 4

CT = 0.604 M e a n = 2.581 X2 = 0.974

V  =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X 2 <  X 2 f r ° m  T a b le

A c c e p t  H o : O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n



100

Lower
Limit

Upper
Limit Xi fi fX fX2 Zi Relative

Frequency Ei (Or Ei)2/Ei

at or below 12.25 -2.59517 0.004727
12.25 . 13.25 12.75 1 12.75162.5625 -1.76472 0.034078 0.620891 0.2314801
13.25 14.25 13.75 2 27.5 378.125 -0.93426 0.136279 2.18046 0.0149354
14.25 15.25 14.75 3 44.25 652.6875 -0.10381 0.283577 4.537229 0.5208185
15.25 16.25 15.75 6 94.5 1488.375 0.726648 0.307618 4.921888 0.2361545

above 17.25 16.75 4 67 1122.25 1.557103 0.173998 2.783963 0.5311657
Sum 16 246 3804 1 1.5345542

a  =  1 .2 0 4 M e a n =  1 5 .3 7 5 x 2 =  1 - 5 3 4

V = 5 - 3  =  2 a  =  0 . 0 5

F r o m  T a b le 5 X2 =  5 .9 9 1

X2 <  X 2 f r ° m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

C-2

LowerLimit UpperLimit Xi fi fX fX2 Zi Relative
Frequency Ei (OrE,)2/E,

at or below 7.35 -2.62461 0.004337
7.35 7.95 7.65 1 7.65 58.5225 -1.81704 0.030268 0.553688 0.3597585
7.95 8.55 8.25 2 16.5 136.125 -1.00947 0.12177 1.948321 0.0013708
8.55 9.15 8.85 2 17.7 156.645 -0.20189 0.263625 4.217993 1.166311
9.15 9.75 9.45 6 56.7 535.815 0.60568 0.307636 4.922179 0.2360131

above 10.35 10.05 5 50.25 505.0125 1.413252 0.193573 3.097166 1.1690607Sum 16 148.8 1392.12 1 2.9325141

a  =  0 . 7 4 2 M e a n =  9 .3 X2 =  2 . 9 3 2

<NIIcnt/DII> a  =  0 . 0 5

F r o m  T a b le ,  X2 = 5 .9 9 1  

X2 < X2 fr°m T a b le

Accept Ho: Observations conform to Normal Distribution
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LowerLimit Upper Limit Al ก fX fX2 Zi Relative
Frequency Ei (O r E i)2/E ,

at or below 4.9 -2.53238 0.005665
4.9 5.3 5.1 1 5.1 26.01 -1.70548 0.038388 0.704843 0.1235991
5.3 5.7 5.5 2 11 60.5 -0.87858 0.145762 2.332192 0.0473166
5.7 6.1 5.9 4 23.6 139.24 -0.05168 0.289577 4.633227 0.0865436
6.1 6.5 6.3 5 31.5 198.45 0.775217 0.301503 4.824049 0.0064176

above 6.9 6.7 4 26.8 179.56 1.602115 0.164541 2.632649 0.7101775
Sum 16 98 603.76 1 0.9740544

CT =  0 .4 8 3 M e a n  =  6 .1 2 5 X2 =  0 . 9 7 4

V =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X2 <  X 2 f r o m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

D-1

Lower
Limit

Upper
Limit Xi fi fX fX2 Zi Relative

Frequency Ei (Or Ei)2/Ei

at or below 4.41 -2.55 0.005386
4.41 4.77 4.59 1 4.59 21.0681 -1.75 0.034673 0.640946 0.2011401
4.77 5.13 4.95 2 9.9 49.005 -0.95 0.130997 2.095952 0.0043926
5.13 5.49 5.31 3 15.93 84.5883 -0.15 0.269326 4.309219 0.3977644
5.49 5.85 5.67 5 28.35 160.7445 0.65 0.301772 4.828347 0.0061025

above 6.21 6.03 5 30.15181.8045 1.45 0.184317 2.949068 1.4263227
Sum 16 88.92 497.2104 1 2.0357224

CT =  0 .4 5  M e a n  =  5 . 5 5 7  X2 =  2 . 0 3 5

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X2 <  X2 f r ° m  T a b le

A c c e p t  H o: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D is t r ib u t io n
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LowerLimit “ ? p ? ,r Xi Limit fi fX fX2 Zi Relative
Frequency Ei (OrEi)2/E|

at or below 3.9 -2.53238 0.005665
3.9 4.3 4.1 1 4.1 16.81 -1.70548 0.038388 0.704843 0.1235991
4.3 4.7 4.5 2 9 40.5 -0.87858 0.145762 2.332192 0.0473166
4.7 5.1 4.9 4 19.6 96.04 -0.05168 0.289577 4.633227 0.0865436
5.1 5.5 5.3 5 26.5 140.45 0.775217 0.301503 4.824049 0.0064176

above 5.9 5.7 4 22.8 129.96 1.602115 0.164541 2.632649 0.7101775
Sum 16 82 423.76 1 0.9740544

CT =  0 .4 8 3 M e a n  =  5 .1 2 5 X 2 =  0 . 9 7 4

V = 5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , X2 =  5 .9 9 1

X 2 <  X 2 f r o m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

อ -ร

LowerLimit UpperLimit Xi ก fX fX2 Zi Relative
Frequency Ei (O rEi)2/Ei

at or below 4.1 -3.0885 0.001006
4.1 4.5 4.3 1 4.3 18.49 -2.04816 0.019266 0.324352 1.407425
4.5 4.9 4.7 1 4.7 22.09 -1.00783 0.136497 2.183953 0.6418382
4.9 5.25 5.1 4 20.4 104.04 -0.09753 0.304383 4.870129 0.1554629

5.25 5.55 5.4 6 32.4 174.96 0.682721 0.291456 4.663301 0.3831541
above 5.85 5.7 4 22.8 129.96 1.462973 0.175654 2.810467 0.5034714

Sum 16 84.6 449.54 1 3.0913515

0  =  0 . 3 8 4 M e a n =  5 . 2 8 7 X2 =  3 .0 9 1

V = 5 - 3  =  2  a  = 0 .0 5  

F r o m  T a b le ,  'I =  5 .9 9 1  

X2 < X2 f r ° m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n
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F i t t in g  t h e  D i s t r ib u t io n  f o r  t h e  p r o c e s s i n g  t i m e  o f  s t a t i o n  7

Lower
Limit

Upper
Limit Xi fi fX Fx2 Zi Relative

Frequency Ei (Oj-E^/E,

at or below 1.9 -2.42406 0.007674
1.9 2.7 2.3 1 2.3 5.29 -1.52208 0.05632 1.023906 0.0005582
2.7 3.5 3.1 3 9.3 28.83 -0.62011 0.203599 3.257586 0.0203681
3.5 4.3 3.9 6 23.4 91.26 0.281867 0.343384 5.494144 0.0465751
4.3 5.1 4.7 4 18.8 88.36 1.183842 0.270785 4.332559 0.0255266

above 5.9 5.5 2 11 60.5 2.085818 0.09974 1.595844 0.1023545
Sum 16 64.8 274.24 1 01953825

a  =  0 . 8 8 6 M e a n =  4 . 0 5 X2 =  0 .1 9 5

V = 5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X2 < X2 fr°m T a b le

A c c e p t  Flo: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

A-2

Lower
Limit

Upper
Limit Xi ก fX fx2 Zi Relative

Frequency Ei (OrEi)2/Ei

at or below 1.375 -2.44344 0.007274
1.375 1.925 1.65 1 1.65 2.7225 -1.55492 0.052709 0.959729 0.0016898
1.925 2.475 2.2 3 6.6 14.52 -0.66639 0.192597 3.081552 0.0021582
2.475 3.025 2.75 5 13.75 37.8125 0.222131 0.335314 5.365022 0.0248352
3.025 3.575 3.3 5 16.5 54.45 1.110654 0.278747 4.459958 0.0653919

above 4.125 3.85 2 7.7 29.645 1.999177 0.110564 1.769027 0.0301571
Sum 16 * 6.2 139.15 1 0.1242322

CT =  0 . 6 1 9 M e a n =  2 . 8 8 7 X2 =  0 .1 2 4

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X 2 <  X 2 f r o m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n
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LowerLimit Upper V i Limit fi fX fX2 Zi Relative
Frequency Ei ( O i-E ^ /E ,

a t o r b e lo w 1.65 -2.38756 0.00848

1.65 2.35 2 1 2 4 -1.5571 0.051243 0.955569 0.0020659
2.35 3.05 2.7 3 8 .1 21.87 -0.72665 0.173998 2.783963 0.0167646
3.05 3.75 3.4 4 13.6 46.24 0.103807 0.307618 4.921888 0.172673
3.75 4.45 4.1 5 20.5 84.05 0.934262 0.283577 4.537229 0.0472

a b o ve 5.15 4.8 3 14.4 69.12 1.764716 0.136279 2.18046 0.308029
Sum 16 58.6 225.28 1 0.5467324

CT =  0 . 8 4 2 M e a n  =  3 . 6 6 X2 =  0 . 5 4 6

V  =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X 2  <  X 2  f r ° m  T a b le

A c c e p t  H o: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

B -1

LowerLimit UpperLimit Xi fi fX fX2 Zi Relative
Frequency Ei ( O r E ^ / E i

a t o r  b e lo w 1.15 -2.55 0.005386
1.15 1.65 1.4 1 1.4 1.96 -1.75 0.034673 0.640946 0.2011401
1.65 2.15 1.9 2 3.8 7.22 -0.95 0.130997 2.095952 0.0043926
2.15 2.65 2.4 3 7.2 17.28 -0.15 0.269326 4.309219 0.3977644
2.65 3.15 2.9 5 14.5 42.05 0.65 0.301772 4.828347 0.0061025

a b o ve 3.65 3.4 5 17 57.8 1.45 0.184317 2.949068 1.4263227Sum 16 4 3 .9  126.31 1 2 .0 3 5 7 2 2 4

CT =  0 .6 2 5  M e a n  =  2 . 7 4  X 2 =  2 . 0 3 5

V  =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  %2 =  5 .9 9 1

X2 < X2 f r o m  T a b le

Accept H0: Observations conform to Normal Distribution
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L o w e r
L im it

U p p e r
L im it Xi ก fX fX 2 Z i Relative

Frequency Ei (Oj-Ej)2/Ej

at or below 2 -2 .65636 0 .0 03 95
2 2.8 2.4 1 2.4 5 .76  -1 .78897 0 .0 32 86 0 .5 8 8 9 5 0 .2 8 6 8 8 6 8

2.8 3.6 3.2 2 6.4 2 0 .4 8  -0 .92159 0.141561 2 .2 6 4 9 7 6 0 .0 3 0 9 9 9 2
3.6 4 .4 4 3 12 4 8  -0 .05421 0 .3 0 0 0 1 3 4 .8 0 0 2 0 7 0 .6 7 5 1 2 5 9
4 .4 5.2 4.8 7 33.6 161 .28  0 .8 13 17 0 .3 1 3 5 5 7 5 .0 1 6 9 0 5 0 .7 8 3 8 8 2 9

above 6 5.6 3 16.8 9 4 .08  1 .680552 0 .1 61 63 5 2 .5 8 6 1 6 3 0 .0662221
S u m 16 71.2 329 .6 1 1 .8 43 11 7

CT =  0 . 9 2 2 M e a n =  4 .4 5 x 2 == 1 .8 4 3

V  =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le ; , x 2 =  5 .9 9 1

X 2 <  X 2 f r ° m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

B -3

L o w e r
L im it

U p p e r
L im it Xi fi fX fX 2 Zi Relative

Frequency Ei (O i-E^/E,

at or below 1.15 -2 .53238 0 .0 0 5 6 6 5
1 15 1.55 1.35 1 1.35 1 .8225  -1 .70548 0 .0 3 8 3 8 8 0 .7 0 4 8 4 3 0.1235991
1.55 1.95 1.75 2 3.5 6 .1 2 5  -0 .87858 0 .1 4 5 7 6 2 2 .3 3 2 1 9 2 0 .0 4 7 3 1 6 6
1.95 2 .35 2 .15 4 8.6 18.49  -0 .0 5 16 8 0 .2 8 9 5 7 7 4 .6 3 3 2 2 7 0 .0 8 6 5 4 3 6
2 .35 2 .75 2 .55 5 12 .75  3 2 .51 25  0 .7 75 21 7 0 .3 0 1 5 0 3 4 .8 2 4 0 4 9 0 .0 0 6 4 1 7 6

above 3 .15 2 .95 4 11.8 34.81 1 .602115 0 .164541 2 .6 3 2 6 4 9 0 .7 1 0 1 7 7 5
S u m 16 38 93 .76 1 0 .9 7 4 0 5 4 4

CT =  0 .4 8 3 M e a n =  2 . 3 7 5 X2 =  0 . 9 7 4

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X 2 <  X 2 f r o m  T a b le

Accept Ho: Observations conform to Normal Distribution
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L o w e r
L im it

U p p e r
L im it Xi fi fX  fX 2 Z i Relative

Frequency Ei (O r E i)2/E i

a t o r b e lo w 11.95 -2 .5 9 5 1 7 0 .0 0 4 7 2 7

11 .95 12 .85 12.4 1 12.4 153 .76  -1 .7 6 4 7 2 0 .0 3 4 0 7 8 0.620891 0 .2314 801

12 .85 13 .75 13.3 2 2 6 .6  3 5 3 .7 8  -0 .9 3 4 2 6 0 .1 3 6 2 7 9 2 .1 8 0 4 6 0 .0 1 4 9 3 5 4

13 .75 14 .65 14.2 3 4 2 .6  6 0 4 .9 2  -0 .10381 0 .2 8 3 5 7 7 4 .5 3 7 2 2 9 0 .5 2 0 8 1 8 5

14 .65 15 .55 15.1 6 9 0 .6 1 3 6 8 .0 6  0 .7 2 6 6 4 8 0 .3 0 7 6 1 8 4 .9 2 1 8 8 8 0 .2 3 6 1 5 4 5

ab ove 16.45 16 4 64  1024 1 .5 571 03 0 .1 7 3 9 9 8 2 .7 8 3 9 6 3 0 .5 3 1 1 6 5 7

S u m 16 23 6 .2  35 04 .5 2 1 1 .5 3 4 5 5 4 2

a  =  1 .0 8 3 M e a n =  1 4 .7 6 x 2 =  1 .5 3 4

V  =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X 2 <  X 2 f r ° m  T a b le
•

A c c e p t  H o : O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

C -2

L o w e r
L im it

U p p e r
L im it Xi ก fX fX 2 Zi Relative

Frequency Ei ( O r E i ) 2/E i

a t o r b e lo w 7.1 -2 .62461 0 .0 0 4 3 3 7

7.1 7 .7 7.4 1 7 .4 54 .76 -1 .8 1 7 0 4 0 .0 3 0 2 6 8 0 .5 5 3 6 8 8 0 .3 5 9 7 5 8 5
7 .7 8.3 8 2 16 128 -1 .0 0 9 4 7 0 .1 217 7 1 .948321 0 .0 0 1 3 7 0 8

8 .3 8.9 8.6 2 17.2 147 .92 -0 .2 0 1 8 9 0 .2 6 3 6 2 5 4 .2 1 7 9 9 3 1 .166311

8 .9 9.5 9.2 6 55 .2 50 7 .8 4 0 .6 056 8 0 .3 0 7 6 3 6 4 .9 2 2 1 7 9 0 .2360 131

above 10.1 9.8 5 49 48 0 .2 1 .4 132 52 0 .1 9 3 5 7 3 3 .0 9 7 1 6 6 1 .1 6 9 0 6 0 7
S u m 16 1 4 4 .8 1 3 1 8 .7 2 1 2 .9 325 141

CT =  0 . 7 4 2 M e a n =  9 .0 5 X2 =  2 . 9 3 2

v  =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1  

X 2 <  X 2 f r ° m  T a b le

A c c e p t  H 0 : O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n
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LowerLimit Upper Limit A fi fX fX 2 Z i Relative
Frequency Ei (Oi-Ei)2/E,

a t o r be lo w 4.7 -2 .5 3 23 8 0 .0 0 5 6 6 5
4.7 5.1 4 .9 1 4.9 . 24.01 -1 .70548 0 .0 3 8 3 8 8 0 .7 0 4 8 4 3 0 .1235991
5.1 5 .5  5.3 2 10.6 5 6 .1 8  -0 .87858 0 .1 4 5 7 6 2 2 .3 3 2 1 9 2 0 .0 4 7 3 1 6 6
5.5 5 .9  5.7 4 22.8 1 29 .9 6  -0 .0 5 16 8 0 .2 8 9 5 7 7 4 .6 3 3 2 2 7 0 .0 8 6 5 4 3 6
5.9 6.3  6.1 5 30.5 1 86 .0 5  0 .7 75 21 7 0 .3 0 1 5 0 3 4 .8 2 4 0 4 9 0 .0 0 6 4 1 7 6

ab ove 6 .7  6 .5 4 26 169  1 .602115 0.164541 2 .6 3 2 6 4 9 0 .7 1 0 1 7 7 5
Sum 16 94.8 5 65 .2 1 0 .9 7 4 0 5 4 4

CT =  0 . 4 8 3 M e a n  =  5 .9 2 5 X2 =  0 . 9 7 4

V  =  5 - 3  =  2 a  = 0 .0 5

F r o m  T a b le , x 2 =  5 .9 9 1

X 2 <  X2 f r ° m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

D-1

L o w e r
L im it

U p p e r
L im it Xi fi fX fX 2 Zi Relative

Frequency Ei (Oj-Ej)2/E|

a t o r be lo w 4 .3 5 -2 .55 0 .0 0 5 3 8 6
4 .3 5 4 .6 5 4.5 1 4 .5 2 0 .25 -1 .75 0 .0 3 4 6 7 3 0 .6 4 0 9 4 6 0 .2011401
4 .65 4 .9 5 4.8 2 9.6 4 6 .0 8 -0 .95 0 .1 3 0 9 9 7 2 .0 9 5 9 5 2 0 .0 0 4 3 9 2 6
4 .95 5 .25 5.1 3 15.3 78 .03 -0 .15 0 .2 6 9 3 2 6 4 .3 0 9 2 1 9 0 .3 9 7 7 6 4 4
5 .25 5 .55 5.4 5 27 145 .8 0 .65 0 .3 0 1 7 7 2 4 .8 2 8 3 4 7 0 .0 0 6 1 0 2 5

ab o ve 5 .8 5 5.7 5 2 8 .5 1 62 .45 1.45 0 .1 8 4 3 1 7 2 .9 4 9 0 6 8 1 .4 26 32 2 7
S u m 16 84.9 452 .61 1 2 .0 3 5 7 2 2 4

CT =  0 .3 7 5 M e a n =  5 .3 0 6 X2 =  2 . 0 3 5

V =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X 2 =  5 .9 9 1  

X 2 <  X 2 f r ° m  T a b le

A c c e p t  Ho: O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n
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L o w e r
L im it

U p p e r
L im it Xi fi fX fX 2 Z i Relative

Frequency Ei (O i-E ,)2/E i

a t o r b e lo w 3 .8 25 -2 .5 3 23 8 0 .0 0 5 6 6 5
3 .8 25 4 .1 75 4 1 4 16 -1 .7 0 54 8 0 .0 3 8 3 8 8 0 .7 0 4 8 4 3 0 .1235991
4 .1 7 5 4 .5 25 4 .35 2 8.7 3 7 .84 5  -0 .8 7 85 8 0 .1 4 5 7 6 2 2 .3 3 2 1 9 2 0 .0 4 7 3 1 6 6
4 .5 2 5 4 .8 75 4.7 4 18.8 8 8 .36  -0 .0 5 16 8 0 .2 8 9 5 7 7 4 .6 3 3 2 2 7 0 .0 8 6 5 4 3 6
4 .8 7 5 5 .2 25 5 .05 5 2 5 .25  127 .5125  0 .7 75 21 7 0 .3 0 1 5 0 3 4 .8 2 4 0 4 9 0 .0 0 6 4 1 7 6

ab ove 5 .575 5.4 4 21.6 116 .64  1 .602115 0 .164541 2 .6 3 2 6 4 9 0 .7 1 0 1 7 7 5
S u m 16 7 8 .35  3 86 .3 57 5 1 0 .9 7 4 0 5 4 4

a  =  0 . 4 2 3 M e a n =  4 . 8 9 6 X2 =  0 . 9 7 4

V  =  5 - 3  =  2 a  =  0 .0 5

F r o m  T a b le 5 x 2 =  5 .9 9 1

X 2 <  X 2 f r ° m  T a b le

A c c e p t  H o : O b s e r v a t io n s  c o n f o r m  t o  N o r m a l  D i s t r ib u t io n

D -3

L o w e r
L im it

U p p e r
L im it Xi ก fX fX 2 Z i Relative

Frequency Ei (Oj-Ei)2/E|

a t o r b e lo w 4 .0 7 5 -2 .80011 0 .0 0 2 5 5 4

4 .0 7 5 4 .4 2 5 4 .2 5 1 4 .25 18 .0625  -1 .9 2 1 6 5 0 .0 247 71 0.437201 0 .7 2 4 4 7 8 6

4 .4 2 5 4 .7 75 4 .6 1 4 .6 2 1 .1 6  -1 .0 4 3 1 8 0 .1 2 1 1 0 8 1.937721 0 .4 5 3 7 9 0 9

4 .7 7 5 5 .1 25 4 .9 5 4 19.8 98.01 -0 .16471 0 .2 8 6 1 5 3 4 .5 7 8 4 4 0 .0730801

5 .1 25 5 .4 75 5.3 6 31 .8 168 .54  0 .7 1 3 7 5 4 0 .3 2 7 7 2 5 5 .2 4 3 6 0 7 0 .1091101
ab ove 5 .8 25 5 .65 4 22 .6 127 .69  1.592221 0 .1 8 2 0 2 2 2 .9 123 51 0 .4 0 6 1 9 3 9

S u m 16 8 3 .05  4 3 3 .46 25 1 1 .7 6 6 6 5 3 6

CT =  0 . 3 9 8 M e a n =  5 .1 9 X2 =  1 .7 6 6

V  =  5 - 3  =  2  a  =  0 .0 5  

F r o m  T a b le ,  X2 =  5 .9 9 1

X 2 <  X 2 f r ° m  T a b le

Accept Ho: Observations conform to Normal Distribution



F i t t i n g  t h e  D i s t r ib u t io n  f o r  t h e  a r r iv a l  o f  o r d e r s .

Appendix A-3

Orders/1/4 day Frequency P(x) Number 
of Orders

0 176 0.49
1 122 0.34 122
2 42 0.12 84
3 12 0.03 36
4 6 0.02 24
5 2 0.01 10

Sum 360 1.00 276

Expection of events = 0.767 order / 1/4 day

X f(x ) E, 0 , (Oi - Ei)2/Ei
0 0.464 167.19 176 0.465
1 0.356 128.23 122 0.303
2 0.137 49.18 42 1.047
3 0.035 12.57 12 1.406
4 0.007 2.41 6
5 0.001

1
0.37 2

3.221

X2 = 3.221
Table: X2 0.05,4-1-1 = 5.99 >x2

Accept H0: Observations conform to Normal Distribution
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V e r i f i c a t i o n  o f  S im u la t io n  M o d e l

Appendix A-4

P r o d u c t  A  

F -  R a t io  t e s t

R e a l S i m u l a t i o n
21 20
17 18
16 19
18 18
15 15

14
15
17
15
13

8 7 1 6 4

Mean 17.4 16.4
S.D. 2.302173 2.319003617

F obs — 1.014

F 0.05,4,9 = 3.63 Fobs < F0.05,4,9

Accept H0: No difference between variances of data between real system and Simulation model 

Use Student's t-Test

Pooled ร.อ. = 2.313837971
t=  0.789053461

V = 13

t .95,13 = 1.771

H0: means 1 = means 2
แ1 : means 1 *  means 2

two tailed tobs < 1.771

Conclusion: can't reject Ho

Significant level =.1

This model can be used to test the productivity of product A



Product B
F -  R a t io  t e s t

Real Simulation
17 14
14 15
13 15
18 14
19 22

18
13
16
18
14

81 159

Mean 16.2 15.9
S.D. 2.588436 2.726414006

p obs — 1.1094

p 0.05,4,9 = 3.63 Fobs < F0.05,4,9

Use Student's t-Test

Pooled ร.อ. = 2,684714567
t=  0.204015192

V = 13

t  .95,13 = 1.771

Ho : means 1 = means 2
Hi: means 1 *  means 2

two tailed tobs < 1.771

Conclusion: can't reject Ho

Significant level =.1

This model can be used to test the productivity of product A



112

Product c
F- Ratio test

R e a l S i m u l a t i o n
17 14
22 19
21 26
20 26
23 22

21
23
18
26
24

1 0 3 2 1 9

Mean 20.6 21.9
S.D. 2.302173 3.984692934

F obs — 2.995807
F 0.05,4,9 = 3.63 Fobs < F0.05,4,9

Accept H0: No difference between variances of data between real system and Simulation model 
Use Student's t-Test

Pooled S.D. = 3.552896976
t = -0.668036375

V = 13
t  .95,13 = 1.771

Ho : means 1 = means 2
H,: means 1 * means 2
two tailed tobs >-1.771
C o n c l u s i o n : can't reject Ho

Significant level =.1

This model can be used to test the productivity of product A
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Product D
F- Ratio test

R e a l S i m u l a t i o n
21 19
20 17
19 16
17 17
15 17

21
20
22
15
16

9 2 1 8 0

M e a n 18.4 18 23.2 50 73.2
S .D . 2.408319 2.357022604 pooled S.D. = 2.3729
F obs — 0.957854
F 0.05,4,9 = 3.63 Fobs < F0 .05,4,9

Accept H 0: No difference between variances of data between real system and Simulation model 
Use Student's t-Test

Pooled ร.D. = 2.372924194
t = 0.307762357

V = 13
t .95,13 = 1.771

Ho : means 1 = means 2
Hi : means 1 * means 2
two tailed tobs < 1.771
C o n c l u s i o n : can't reject Ho

Significant level =.1

This model can be used to test the productivity of product A



Productivity Test for the suggested layout designs 
Product A  for the 2nd layout design 
F- Ratio test

Appendix A-5

2 n d C u r r e n t
16 20
18 18
12 19
19 18
21 15
29 14
23 15
13 17
12 15
19 13

1 8 2 1 6 4

Mean 18.2 16.4
S .D . 3.420526 2.319003617

Fobs — 2.17562
F 0.05,9,9 = 3.18 Fobs < F0.05,9,9

Accept H0: No difference between variances of data between current and 2nd design 
Use Student's t-Test

Pooled ร.อ. = 2.299758441
t= 1.750150054

V = 18
t .95,18 = 1.734

Ho : means 1 = means 2
Hi : means 1 means 2
two tailed

tobs > 1.734
Conclude: Reject Ho

Significant level =.1

Productivity of 2nd design for Product A seems to be better than the current layout



Product B for the 2nd layout design
F- Ratio test

2nd Current
18 14
14 15
20 15

9 14
15 22
14 18
14 13
16 16
10 18
20 14

150 Ol นัว
M e a n 15 15.9
S .D . 4.207137 2.726414006

F obs — 2.381166
F o.05,9,9 = 3.18 Fobs < F0 .05,9,9

Accept H0: No difference between variances of data between current and 2nd design 
Use Student's t-Test

Pooled S.D. = 2.765863337
t = -0.727606875

v= 18
t .95,18 = 1.734 Significant level =.1

Ho : means 1 = means 2
ห! : means 1 * means 2
two tailed

tobs >-1.734 

Conclude: can't reject Ho

Productivity of 2nd design for Product B seems to equal to the current layout



Product c  for the 2nd layout design
F- Ratio test

2 n d C u r r e n t
22 14
23 19
20 26
27 26
20 22
22 21
27 23
24 18
24 26
20 24

2 2 9 2 1 9

M e a n 22.9 21.9
S .D . 2.880972 3.984692934

IIพ)-๐๐LlT 0.522743
F q.05,9,9 = 3.18 Fobs < Fq.05,9,9

Accept H0: No difference between variances of data between current and 2nd design 
Use Student's t-Test

Pooled ร.อ. = 3.12783205
t= 0.714893876

V = 18
t .95,18 = 1.734

Ho : means 1 = means 2
Hi : means 1 * means 2
two tailed

tobs < 1.734
Conclude: can't reject Ho

Significant level =.1

Productivity of 2nd design for Product c seems to equal to the current layout



Product D for the 2nd layout design
F- Ratio test

2 n d C u r r e n t
20 19
20 17
18 16
15 17
21 17
12 21
14 20
17 22
20 15
16 16

1 7 3 1 8 0

M e a n 17.3 18
S .D . 2.387467 2.357022604

F obs — 1.026
F 0.05,9,9 = 3.18 Fobs < F0 .05,9,9

Accept H0: No difference between variances of data between current and 2nd design 
Use Student's t-Test

Pooled ร.อ. = 2.011080417
t= -0.778311782

V = 18
t .95,18 = 1.734 Significant level =.1
Ho : means 1 = means 2
Hi : means 1 * means 2
two tailed

t obs > -1.734 

Conclude: can't reject Ho
Productivity of 2nd design for Product c seems to equal to the current layout
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Product A for the 4th layout design
F- Ratio test

4 t h C u r r e n t
21 20
23 18
14 19
15 18
15 15
20 14
21 15
20 17
18 15
20 13

1 8 7 1 6 4

M e a n 18.7 16.4 67.2
S .D . 4.09878 2.319003617 pooled ร.อ. = 2.5342

F obs — 3.123967
Fo.05,9,9 = 3.18 Fobs < F0 .05,9,9

Accept H0: No difference between variances of data between current and 4th design
Use Student's t-Test

Pooled ร.อ. = 2.534210374
t= 2.029411765

v= 18
t .95,18 = 1.734 Significant level =.1

H0: means 1 = means 2
พ! : means 1 * means 2
two tailed

tobs > 1.734 

Conclude: Reject Ho
Productivity of 4th design for Product A seems to be better than the current layout



Product B for the 4th layout design
F- Ratio test

4 th C u r r e n t
13 14
11 15
17 15
12 14
15 22
23 18
13 13
14 16
16 18
11 14

1 4 5 1 5 9

M e a n 14.5 15.9 23.2
S .D . 2.408319 2.726414006 pooled S.D. = 2.2373
F obs — 1.281609
F q.05,9,9 = 3.18 Fobs < F q.05,9,9

Accept H0: No difference between variances of data between current and 4th design
Use Student's t-Test

Pooled ร.อ. = 2.237309893
t= -1.39922287

V =  18

t .95,18 = 1.734 Significant level =.1
H0 : means 1 = means 2
Hi : means 1 รt means 2

two tailed
tobs > 1.734 

Conclude: can't reject Ho
Productivity of 4th design for Product B seems to equal to the current layout
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Product c  for the 4th layout design
F- Ratio test

4th Current
18 14
28 19
27 26
31 26
31 22
20 21
26 23
24 18
25 26
18 24

248 219

Mean 24.8 21.9 114
S.D. 5.338539 3.984692934 pooled ร.อ. = 3.7779

F obs — 1.794962
F 0.05,9,9 = 3.18 Fobs < F0 .05,9,9

Accept H0: No difference between variances of data between current and 4th design 
Use Student's t-Test

Pooled ร.อ. = 3.777859476
t= 1 716473886

v= 18
t .95,18= 1.734 Significant level =.1
H0: means 1 = means 2
H, : means 1 & means 2
two tailed

tobs < 1.734 

Conclude: can't reject Ho
Productivity of 4th design for Product B seems to equal to the current layout
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Product D for the 4th layout design
F- Ratio test

4th Current
23 19
20 17
16 16
14 17
14 17
15 21
19 20
20 22
18 15
24 16

183 180

Mean 18.3 18 63.2
S.D. 3.974921 2.357022604 pooled S.D. = 2.5078

F obs — 2.844
F 0.05,9,9 = 3.18 Fobs < F0.05,9,9

Accept HO: No difference between variances of data between current and 4th design
Use Student's t-Test

Pooled ร.อ. = 2.507765717
t = 0.267497234

V = 18
t .95,18 = 1.734 Significant level =.1
H0: means 1 = means 2
Hi : means 1 * means 2
two tailed

t obs > -1.734 

Conclude: can't reject Ho
Productivity of 4th design for Product c seems to equal to the current layout



Appendix A-6
P r o d u c t iv i t y  T e s t  b e t w e e n  t h e  s u g g e s t e d  la y o u t  d e s i g n s

Product A
F- Ratio test

2nd 4th
16 21
18 23
12 14
19 15
21 15
29 20
23 21
13 20
12 18
19 20

182 187

Mean 18.2 18.7
S.D. 3.420526 3.056868405

F obs — 1.252081
F o .05 ,9 ,9 = 3.18 Fobs < F0 .05,9.9

Accept H0: No difference between variances of data between both models 
Use Student's t-Test

Pooled S.D. = 2.696705809
t= -0.414592495

V = 18
t .95,18 = 1.734 Significant level =.1

Ho : means 1 = means 2
Hi : means 1 means 2
two tailed

tobs >-1.734 

Conclude: Reject Ho
Productivity of 2nd design for Product ธ seems to equal to the 4th design



Product B
F -  R a t i o  t e s t

2nd 4th
18 13
14 11
20 17

9 12
15 15
14 23
14 13
16 14
10 16
20 11

150 145

Mean 15 14.5
ร.อ. 4.207137 3.597838857

F obs - 1.367382
F 0.05,9,9 = 3.18 Fobs < F0.05,9,9

Accept H0: No difference between variances of data between both models 
Use Student's t-Test

Pooled ร.อ. = 3.225764337
t = 0.346595062

V = 18
t .95,18 = 1.734 Significant level =.1

Ho : means 1 = means 2
H,: means 1 means 2
two tailed

tobs < 1.734 

Conclude: can't reject Ho
Productivity of 2nd design for Product B seems to equal to the 4th layout



Product c
F -  R a t i o  t e s t

2nd 4th
22 18
23 28
20 27
27 31
20 31
22 20
27 26
24 24
24 25
20 18

229 248

M e a n 22.9 24.8
S .D . 2.880972 4.825856286

F obs — 0.356393
F o.05,9,9 = 3.18 Fobs < F0 .0 5,9,9

Accept H0: No difference between variances of data between both models 
Use Student's t-Test

Pooled ร.อ. = 3.672722272
t= -1.156779316

V = 18
t .95,18 = 1.734 Significant level =.1

Ho : means 1 = means 2
Hi : means 1 means 2
two tailed

tobs >-1.734 

Conclude: can't reject Ho
Productivity of 2nd design for Product B seems to equal to the 4th layout



Product D
F -  R a t io  t e s t

2nd 4th
20 23
20 20
18 16
15 14
21 14
12 15
14 19
17 20
20 18
16 24

173 183

Mean 17.3 18.3
ร.อ. 2.387467 3.560586718

F obs — 0.449606
F q.05,9,9 = 3.18 F o b s  < F q.05,9,9

Accept H0: No difference between variances of data between both models 
Use Student's t-Test

Pooled ร.D. = 2.757817172
t — -0.810810811

V = 18
t  .95,18 = 1.734 Significant level =.1
Ho: means 1 = means 2
Hi : means 1 means 2
two tailed

tobs >-1.734 

Conclude: can’t reject Ho

Productivity of 2nd design for Product B seems to equal to the 4th layout
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Appendix B
Model for the current layout of Factory A
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ProModei model: PRU4.TXT '
* Factory A

ROUTING
O u tp u t

P a r t L o c a t i  on O p e r a t i o n  ( m in )  p a r t

ORDER DEPT 0 A

c
X

A c o l 0 A l
A2
A3

A l STORE 0 A l
A l INE 0 A l
A l EXT N 6 1 0 . 5 , 1 3 2 A lE

A lE
A IE STOREL 0 A lE
A IE IN L 0 A lE
A IE LABEL N 2 9 6 ,6 4 A lE L

A lE L
A lE L STOREP 0 A lE L
A lE L INP 0 A lE L
A lE L PRINT N 3 2 4 ,6 9 A lE LP

A lE LP

A lE LP STOREI 0 A lE LP
A lE LP I N I 0 A lE LP
A lE LP INSPEC N 2 4 9 ,5 3 A l l
A l l INPK 0 A l l
A l l PACK N 2 4 3 ,5 3 A lF
A 2 STORE 0 A 2
A2 INE 0 A2
A 2 EXT N 6 9 3 ,1 4 8 A2E

A2E
A2E STOREL 0 A2E
A2E IN L 0 A2E
A2E LABEL N 2 1 1 ,4 6 A2EL

A2EL
A2EL STOREP 0 A2EL
A2EL INP 0 A2EL
A2EL PRINT N 2 2 6 ,4 6 A2ELP

A2ELP
A2ELP STOREI 0 A2ELP
A2ELP I N I 0 A2ELP
A2ELP INSPEC N. 1 7 7 ,4 0 A 2 I
A 2 I INPK 0 A 2 I
A 2 I PACK N 1 7 2 ,3 7 A2F
A3 STORE 0 A3
A3 INE 0 A3
A3 EXT N 1 1 1 1 ,2 5 2 A3E

A3Ë
A3 E STOREL 0 A3E
A3E IN L 0 A3E
a 3E LABEL N 1 2 9 ,2 8 A3EL

A3EL
A3EL STOREP 0 . A3 EL
A3EL INP 0 A3EL
A3EL PRINT N 1 3 5 ,2 8 A3ELP

A3ELP
A3ELP STOREI 0 A3ELP
A3ELP I N I 0 A3ELP
A3ELP INSPEC N 2 3 1 ,5 0 A 31

N e x t C o n d i - Move
1 o c a t i  on t i  on Q ty t im e  ( m in )

c o l 238 1 0
CO 2 191 0 0
CO 3 333 0 0
C04 238 0 0
STORE 400 1 • 0
STORE 400 0 0
STORE 200 0 0
IN E 0 1 N 1 8 . 6 5 , 4 . 3
EXT 0 1 0
IN L 0 1 N 9 8 . 1 7 , 2 1 . 1
STOREL ALT 0 N 9 8 . 1 7 , 2 1 . 1
IN L 0 1 N 6 2 . 4 7 , 1 3 . 4
LABEL 0 1 0
IN P 0 1 N 6 2 . 4 7 , 1 3 . 4
STOREP ALT 0 N 6 2 . 4 7 , 1 3 . 4
IN P 0 1 N 26 ! 7 7 , 5 . 7
PRINT 0 1 0
I N I 0 1 N 2 6 . 7 7 , 5 . 7
STOREI ALT 0 N 2 6 . 7 7 , 5 . 7
I N I 0 1 N 6 2 . 4 7 , 1 3 . 2
INSPEC 0 1 0
INPK 0 1 N 3 0 . 3 4 , 6 . 5
PACK 0 1 0
E X IT 0 1 N 2 1 . 4 2 , 4 . 6
IN E 0 1 N 15 ! 7 8 , 4  ! 3
EXT 0 1 0
IN L 0 1 N 1 4 4 . 3 7 , 3 0 . 8
STOREL ALT 0 N 1 4 4 . 3 7 , 3 0 . 8
IN L 0 1 N 9 1 . 8 7 , 1 9 . 6
LABEL 0 1 0
IN P 0 1 N 9 1 . 8 7 , 1 9 . 6
STOREP ALT 0 N 9 1 . 8 7 , 1 9 . 6
IN P 0 1 N 3 9 . 3 7 , 8 . 4
PRINT 0 1 0
I N I 0 1 N 3 9 . 3 7 , 8 . 4
STOREI ALT 0 N 3 9 . 3 7 , 8 ^ 4
I N I 0 1 N 9 1 . 8 7 , 1 9 . 6
INSPEC 0 1 0
INPK 0 1 N 4 4 . 6 2 , 9 . 5
PACK 0 1 0
E X IT 0 1 N 3 1 . 5 , 6 . 7
IN E 0 1 N 1 8 . 6 5 , 4 . 3
EXT 0 1 0
IN L 0 1 N 2 5 0 . 2 5 , 5 7 . 7
STOREL ALT 0 N 250 ! 2 5 , 5 7 . 7
IN L 0 1 N 1 5 9 . 2 5 , 3 6 . 7
LABEL 0 1 0
IN P 0 1 N 1 5 9 . 2 5 , 3 6 . 7
STOREP ALT 0 N 1 5 9 . 2 5 , 3 6 ^ 7
IN P 0 1 N 6 8 . 2 5 , 1 5 . 7
PRINT 0 1 0
I N I 0 1 N 6 8 . 2 5 , 1 5 . 7
STOREI ALT 0 N 6 8 . 2 5 , 1 5 . 7
I N I 0 1 N 1 5 9 7 2 5 7 3 6 .7
INSPEC 0 1 0
INPK 0 1 N 7 7 . 3 5 , 1 7 . 8



1 2 8

A 3 I INPK 0 A 3 I PACK 0 1 0 />

A 3 I PACK N 2 1 9 ,5 0 A3F EXIT 0 1 N 5 4 . 6 , 1 2 . 6
B C02 0 B l STORE 500 1 0

B2 STORE 250 0 0
B3 STORE 250 0 0

B l STORE 0 B l INE 0 1 N 1 4 . 3 5 , 4 . 3
B l INE 0 B l EXT 0 1 0
B l EXT N 4 8 3 ,1 0 5 B lE INP 0 1 N 7 8 . 9 2 , 1 7 . 3

B lE STOREP ALT 0 N 7 8 . 9 2 , 1 7 . 3
B lE STOREP 0 B lE INP 0 1 N 2 1 . 5 2 , 4 . 7
B lE INP 0 B lE PRINT 0 1 0
B lE PRINT N 2 1 0 ,4 5 BlEP I N I 0 1 N 2 1 . 5 2 , 4 . 7

BlEP STOREI ALT 0 N 2 1 . 5 2 , 4 . 7
BlEP STOREI 0 BlEP I N I 0 1 N 5 0 . 2 2 , 1 1
BlEP I N I 0 BlEP INSPEC 0 1 0
BlEP INSPEC N 1 7 0 ,3 7 B l I INPK 0 1 N 2 4 . 3 9 , 5 . 3
B l I INPK 0 B l I PACK 0 1 0
B l I PACK N 1 6 4 ,3 7 B lF EX IT 0 1 N 1 7 . 2 2 , 3 . 7
B2 STORE 0 B2 INE 0 1 N 24 ! 3 9 ,5  ! 7
B2 INE 0 B2 EXT 0 1 0
B2 EXT N 1 0 9 5 ,2 2 8 B2E INP 0 1 N 2 2 7 . 1 5 , 4 8 . 1

B2E STOREP ALT 0 N 2 2 7 . 1 5 , 4 8 . 1
B2E STOREP 0 B2E INP 0 1 N 6 1 . 9 5 , 1 3 . 1
B2E INP 0 B2E PRINT 0 1 0
B2E PRINT N 1 8 8 ,4 1 B2EP I N I 0 1 N 6 1 . 9 5 , 1 3 . 1

B2EP STOREI ALT 0 N 6 1 . 9 5 , 1 3 . 1
B2EP STOREI 0 B2EP I N I 0 1 N 1 4 4 .5 5 7 3 0 7 6
B2EP I N I 0 B2EP INSPEC 0 1 0
B2EP INSPEC N 2 8 8 ,6 1 B 2 l INPK 0 1 N 7 0 . 2 1 , 1 4 . 8
B 2 l INPK 0 B 2 l PACK 0 1 0
B 2 l PACK N 2 6 7 ,5 5 B2F EXIT 0 1 N 4 9 . 5 6 , 1 0 . 5
B3 STORE 0 B3 INE 0 1 N 1 2 . 9 1 , 2 . 8
B3 INE 0 B3 EXT 0 1 0
b 3 EXT N 7 6 1 ,1 6 6 B3E INP 0 1 N 1 7 1 . 3 2 , 3 8 . 5

B3E STOREP ALT 0 N 1 7 1 . 3 2 , 3 8 . 5
B3E STOREP 0 B3E INP 0 1 N 4 6 . 7 2 , 1 0 . 5
B3Ë INP 0 B3E PRINT 0 1 0
B3E PRINT N 9 9 ,2 1 B3EP STOREI 0 1 N 4 6 . 7 2 , 1 0 . 5

B3EP STOREI 0 B3EP I N I 0 1 N 1 0 9 . 0 2 , 2 4 . 5
B3EP I N I 0 B3EP INSPEC 0 1 0
b 3 ep INSPEC N 1 5 4 ,3 6 B 3 l INPK 0 1 N 5 2 . 9 5 , 1 1 . 9
b 3 i INPK 0 b 3 i PACK 0 1 0
B 3 I PACK N 1 4 2 ,2 9 B3F EXIT 0 1 N 3 7 . 3 8 , 8 . 4c C03 0 c l STORE 428 1 0

C2 STORE 286 0 0
C3 STORE 286 0 0

C l STORE 0 C l INS 0 1 N 2 2 . 6 8 , 1 . 8 9
C l INS 0 C l STRETCH 0 1 0
C l STRETCH N 9 2 5 ,7 2 CIS IN L 0 1 N 3 0 4 . 5 , 2 4 . 3e l s STOREL ALT 0 N 3 0 4 . 5 , 2 4 . 3
CIS STOREL 0 e l s IN L 0 1 N 1 8 3 . 7 5 , 1 4 . 7
CIS IN L 0 e l s LABEL 0 1 0
CIS LABEL N 1 0 3 6 ,1 6 1 C lSL INP 0 1 N 1 8 3 . 7 5 , 1 4 . 7

C lS L STOREP ALT 0 N 1 8 3 . 7 5 , 1 4 . 7
C lSL STOREP 0 C lS L INP 0 1 N 7 8 . 7 5 , 6 7 3
C lSL INP 0 C lSL PRINT 0 1 0
C lSL PRINT N 1 1 3 0 ,1 7 5 C lSLP I N I 0 1 N 7 8 . 7 5 , 6 . 3

C lSLP STOREI ALT 0 N 7 8 . 7 5 , 6 . 3
C lSLP STOREI 0 C lSLP I N I 0 1 N 1 8 3 . 7 5 , 1 4 . 7
C lSLP I N I 0 C lSLP INSPEC 0 1 0
C lSLP INSPEC N 9 2 2 ,7 2 C l I INPK 0 1 N 8 9 . 2 5 , 7 . 1
C l I INPK 0 C l I PACK 0 1 0
C l I PACK N 8 8 5 ,6 4 C lF EX IT 0 1 N 6 3 ,5
C2 STORE 0 C2 INS 0 1 N 2 0 . 7 9 , 1 . 8
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C2 INS 0 C2 STRETCH 0 1 0 r

C2 STRETCH N 9 5 1 ,7 4 C2s IN L 0 1 N 4 7 0 . 9 6 , 3 8 . 5
c 2 s STOREL ALT 0 N 47CL 9 6 ,3 8  ! 5

C2s STOREL 0 C2s IN L 0 1 N 2 8 4 ^ 2 , 2 3 . 2
C2s IN L 0 C2s LABEL 0 1 0
C2s LABEL N 6 1 2 ,9 3 C2SL INP 0 1 N 2 8 4 . 2 , 2 3 . 2

C2SL STOREP ALT 0 N 2 8 4 ^ 2 , 2 3 . 2
C2SL STOREP 0 C2SL INP 0 1 N 1 2 1 . 8 , 9 . 9
C2SL INP 0 C2SL PRINT 0 1 0
C2SL PRINT N 6 6 2 ,9 1 C2SLP I N I 0 1 N 1 2 1 . 8 , 9 . 9

C2SLP STOREI ALT 0 N 1 2 1 . 8 , 9 . 9
C2SLP STOREI 0 C2SLP I N I 0 1 0
C2SLP I N I 0 C2SLP INSPEC 0 1 N 2 8 4 . 2 , 2 3 . 2
C2SLP INSPEC N 5 5 8 ,4 4 C 2 l INPK 0 1 N 1 3 8 . 0 4 , 1 1 . 3
c 2 l INPK 0 C 2 l PACK 0 1 0
C 2 l PACK N 5 4 3 ,4 4 C2F EX IT 0 1 N 9 7 . 4 4 , 7 . 9
C3 STORE 0 C3 INS 0 1 N 1 3 . 8 6 , 1 . 2
C3 INS 0 C3 STRETCH 0 1 0
C3 STRETCH N 7 5 3 ,5 8 C3s IN L 0 1 N 4 3 4 . 4 2 , 3 4 . 5

C3s STOREL ALT 0 N 434 ! 4 2 , 3 4  ! 5
C3s STOREL 0 C3s IN L 0 1 N 2 6 2 . 1 5 , 2 0 ^ 8
C3s IN L 0 C3s LABEL 0 1 0
C3s LABEL N 4 1 8 ,6 1 C3SL INP 0 1 N 2 6 2 . 1 5 , 2 0 . 8

C3SL STOREP ALT 0 N 2 6 2 . 1 5 , 2 0 . 8
C3SL STOREP 0 C3SL IN P 0 1 N 1 1 2 . 3 5 , 8 . 9
C3SL INP 0 C3SL PRINT 0 1 0
C3SL PRINT N 4 6 2 ,7 4 C3SLP I N I 0 1 N 1 1 2 . 3 5 , 8 . 9

C3SLP STOREI ALT 0 N 1 1 2 . 3 5 , 8 . 9
C3SLP STOREI 0 C3SLP I N I 0 1 N 2 6 2 ! 1 5 , 2 0 . 8
C3SLP I N I 0 C3SLP INSPEC 0 1 0
C3SLP INSPEC N 3 6 7 ,2 8 C 3 I INPK 0 1 N 1 2 7 . 3 3 , 1 0 . 1
C 3 l INPK 0 C 3 Ï PACK 0 1 0
C 3 l PACK N 3 5 5 ,2 8 C3F EXIT 0 1 N 8 9 . 8 8 , 7 . 1
X C04 0 X I STORE 400 1 0

X2 STORE 400 0 0
X3 STORE 200 0 0

X I STORE 0 X I INS 0 1 N 1 2 . 6 , 1 . 2
X I INS 0 XI STRETCH 0 1 0
X I STRETCH N 5 0 0 ,3 7 X l s INP 0 1 N 1 6 4 . 4 3 , 1 4 . 2

Xls STOREP ALT 0 N 1 6 4 . 4 3 , 1 4 . 2
X l s STOREP 0 X l s INP 0 1 N 4 2 . 5 2 , 3 7 6
x l s INP 0 X l s PRINT 0 1 0
X l s PRINT N 3 8 1 ,4 9 X lS P I N I 0 1 N 4 2 . 5 2 , 3 . 6

X lS P STOREI ALT 0 N 4 2 . 5 2 , 3 ^ 6
X lS P STOREI 0 X lS P I N I 0 1 N 99 ! 2 2 ,8  ! 5
X lS P I N I 0 X lS P INSPEC 0 1 0
X lS P INSPEC N 3 3 3 ,2 7 x l l INPK 0 1 N 4 8 . 1 9 , 4 . 1
x l l INPK 0 x l l PACK 0 1 0
X I I PACK N 3 1 8 ,2 2 X lF EX IT 0 1 N 3 4 . 0 2 , 2 . 9
X2 STORE 0 X2 INS 0 1 N 1 1 . 3 4 , 1 . 2
X2 INS 0 x2 STRETCH 0 1 0
X2 STRETCH N 5 1 2 ,4 2 x 2 s INP 0 1 N 2 5 3 . 7 5 , 2 2 . 3

X2 ร STOREP ALT 0 N 2 5 3 . 7 5 , 2 2 . 3
x 2 s STOREP 0 X2s INP 0 1 N 6 5 . 6 2 , 5 7 7
x 2 s INP 0 x 2 s PRINT 0 1 0
x 2 s PRINT N 3 7 9 ,4 9 X2SP I N I 0 1 N 6 5 . 6 2 , 5 . 7

X2SP STOREI ALT 0 N 65 ! 6 2 , 5 . 7
X2SP STOREI 0 X2SP I N I 0 1 N 1 5 3 . 1 2 , 1 3 . 4
X2SP I N I 0 X2SP INSPEC 0 1 0
X2SP INSPEC N 3 0 7 ,2 8 X 2 Î INPK 0 1 N 7 4 . 3 7 , 6 . 5
X 2 l INPK 0 X 2 I PACK 0 1 0
X 2 l PACK N 2 9 3 ,2 5 X2F EXIT 0 1 N 5 2 . 5 , 4 . 6
X3 STORE 0 X3 INS 0 1 N 1 1 . 9 7 , 1 . 2
X3 INS 0 X3 STRETCH 0 1 0
X3 STRETCH N 6 5 2 ,4 7 X3s INP 0 1 N 3 7 5 . 5 5 , 2 8 . 4
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X3S STOREP ALT 0 N 3 7 5 . 5 5 , 2 8 . 4
x 3 s STOREP 0 x 3 s INP 0 1 N 9 7 . 1 2 , 1 . 1
X3s INP 0 x 3 s PRINT 0 1 0
x 3 s PRINT N 3 6 8 ,2 5 X3SP I N I 0 1 N 9 7 . 1 2 , 7 . 3

X3SP STOREI ALT 0 N 9 7 . 1 2 , 7 .3
X3SP STOREI 0 X3SP INI 0 1 N 2 2 6 7 6 2 , 1 7 .1
X3SP I N I 0 X3SP INSPEC 0 1 0
X3SP INSPEC N 3 1 7 ,2 3 X 3 l INPK 0 1 N 1 1 0 . 0 7 , 8 . 3
X 3 Ï INPK 0 x 3 l PACK 0 1 0
X 3 l PACK N 3 1 1 ,2 3 X3Ë EXIT 0 1 N 7 7 . 7 , 5 . 8

PART SCHEDULING
Q ty  p e r N o . o f S t a r t A r r i  v a l

P a r t L o c a t i  on a r r i v a l a r r i  v a l ร (mi ท) f r e q u e n c y (m i ท)

ORDER DEPT 1 300 0 E 469

CAPACITIES
Resource Qty Resource Qty Resource Qty Resource Qty Resource Qty

col 50 C02 50 C03 50 C04 50 DEPT 50
EXT 2 INE 1 IN L 1 INP 1 I N I  1
IN L 1 INP 1 INPK 1 INSPEC 1 INSPEC 1
LABEL 1 OUTS 1 PACK 1 PRINT 1 STORE 50
STOREI 20 PRINT 1 STORE 50 STOREI 1 STOREL 20
STOREP 20 STRETCH 1

SIMULATION PARAMETERS GRAPHIC OPTIONS
Run
( h r s )

S t a r t u p
( h r s )

R e p t  R e s o u rc e  
code  t o  t r a c k Seed

G raph  Max 
mode row

Max S c r  
c o l  c l r

F ig  I c o n  
c l  r  f  i  1 e

660 0 4 0 9 0 100 160  0 0 0

END
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