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X%E 0.09 0.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 0.00
~35 0.00017 0.00017 0.00018 0.00019 0.00019 0.00020 0.00021 0.00022 0.00022 0.00023
-3.4 | 0.00024 0.00025 0.00026 000027 0.00028 0.00029 0.00030 0.00031 0.00033 0.00034
~33 0.00035 0.00036 0.00038 0.0003% 0.00040 0.00042 0.00043 0.00045 0.00047 0.00048
~32 0.00050 0.00052 0.00054 0.00056 0.00058 0.00060 0.00062 0.00064 0.00066 0.00069
=31 0.00071 0.00074 0.00076 0.00079 0.00082 0.00085 0.00087 0.00090 0.00094 0.00097

—~3.0 | 0.00100 0.00104 0.00107 0.00111 0.00114 0.00118 0.00122 000126 0.0013¢! 0.00135
-2 [ 00014 0.0014 00015 0.0015 00016 0.0016 000(7 0.0017 00018 0.0019
~2.8 {00019 00020 00021 0.002! 00022 00023 0.0023 00024 00025 0.0026
-2.7 | 00026 0.0027 0.0028 0.0029 0.0030 0.0031 0.0032 0.0033 00034 0.0035
~2.6 | 0.0036 0.0037 00038 0.0039 0.0040 00041 0.0043 00044 00045 0.0047

-2.5 0.0048 0.0049 0.0051 0.0052 0.0054 0.0055 0.0057 0.0059 0.0060 0.0062
~2.4 | 0.0064 0.0066 00068 00069 00071 0.0073 0.0075 0.0078 00080 0.0082
~23 0.0084 0.0087 0.0089 0.0091 00094 0.0096 00099 0.0102 0.014 0.0107
—2.2 | 00110 00413 00116 00119 00122 0.0125 0.0125 00132 00136 0.0139
-2.1 0.0143 00146 00150 0.0154 00158 00162 00166 00170 00174 0.0i79

-2.0 0.0183 0.0188 0.0192 0.0197 00202 0.0207 00212 0.0217 0.0222 0.0228
—-1.9 [ 00233 0023 00244 00250 0.0256 0.0262 00268 0.0274 0.0281 0.0287
-18 0.0294 0.03001 0.0307 0.0314 00322 0.0329 0.0336 0.0344 0.035] 00359
-1.7 0.0367 0.0375 0.0384 0.0392 00401 0.0498 00418 0.0427 0.0436 0.0446
-1.6 | 0.0455 0.0465 0.0475 0.0485 0.0495 0.0505 0.0516 0.0526 0.0537 0.0548

-1.5 0.0559 0.0571 0.0582 0.0594 0.0606 0.0618 0.0630 0.0643 0.0655 0.0668
-4 0.0681 0.0694 0.0708 0.0721 00735 0.0749 00764 0.0778 0.0793 0.0808
-13 0.0823 00838 0.0853 0.086% 0.085 0.0901 00918 0.0934 00951 0.0968
-1.2 0.08v5 0.1003 0.1020 0.1038 0.1057 0.1075 0.1093  0.1112 0.1131  0.1151
=11 0.1170  0.1190 0.1210 0.1230 0.1251 0.1271  0.1292 0.1314 0.1335 0.1357

—1.0 0.1379 0.1401 06.1423 0.1446 0.1469 0.1492 0.1515 0.1539  0.1562 0.1587
-0.9 | 01611 0.1635 0.1660 0.1685 0.1711 0.1736  0.1762 0.1788 0.1814 0.184]
-0.8 0.1867 0.1894 0.1922 0.1949 0.1977 0.2005 0.2033 0.2061 0.2050 0.2119
-0.7 0.2148 0.2177 02207 0.2236 0.2266  0.2297 0.2327 0.2358 0.238% 0.2420
—0.6 0.2451 0.2483 0.2514 0.2546 0.2578 0.2611 0.2643 0.2676 0.2709 0.2743

-0.5 0.2776 0.2810 0.2843 0.2877 0.2912 0.2946 0.2981 0.3015 0.3050 0.3085
~0.4 0.3121 03156 03192 03228 03264 03300 03336 03372 03409  0.3446
-0.3 0.3483  0.3520 0.3557 0.3594 0.3632 0.3669 0.3707 0.3745 0.3783  0.3821
-0.2 0.3859 0.3897 03936 0.3974 04013 0.4052 04050 0.4129 04168 0.4207
=0.1 0.4247 04286 0.4325 04364 04404 0.4443 04483 04522 04562 0.4602
~0.0 [ 04641 04681 04721 04761 0.480F 0.4840 04880 0.4920 04960 0.5000

2Proportion of 10tal area under the curve that is under the portion of the curve from —® 1o (X; — p)/o(X, represents any desired
value of the variable X}.
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= 000 001 002 0.03 004 005 006 007 0608 0.09
+0.0 | 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 05239 0.5279 0.5319 0.5359
+0.1 | 05398 0.5438 0.5478 05517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
+0.2 | 05793 0.5832 0.587t 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
+0.3 | 06179 06217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
+0.4 | 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 ~ 0.6772 0.6808 0.6844 0.6879
+0.5 | 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
+0.6 | 0.7257 0.7291 07324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
+0.7 | 07580 0.7611 0.7642 0.7673 0.7704 0.7734 07764 0.7794 07823 0.7852
+0.8 | 0.7881 07910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8079 0.8106 0.8133
+09 | 08159 0818 08212 08238 08264 08289 08315 08340 08365 0.8389
+1.0 ( 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
+1.1 | 0.8643 0.8665 0.8686 08708 0.8729 0.8749 0.8770 08790 0.8810 0.8830
+1.2 | 0.8849 08869 0.388%8 0.8907 0.8925 0.8944 08962 0.8980 0.8997 0.9015
+1.3 | 09032 0.9049 0.9066 0.9082 0.9099 0.9115 09131 09147 09162 09177
+1.4 | 09192 09207 09222 09236 0.9251 09265 09279 09292 09306 09319
+1.5 [ 09332 09345 09357 09370 0.9382 09394 09406 09418 0.9429 0.9441
+1.6 | 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.95!5 09525 0.9535 0.9545
+1.7 | 0.9554 09564 0.9573 09582 0.9591 09599 0.9608 0.9616 0.9625 0.9633
+1.8 | 09641 09649 09656 09664 09671 09678 0.9686 09693 0.9699 0.9706
+1.9 | 09713 09719 09726 09732 0.9738 09744 09750 09756 09761 0.9767
+2.0 | 09773 09778 0.9783 09788 009793 09798 0.9803 09808 09812 0.9817
+2.1 | 0.9821 09826 009830 0.9834 0.9838 0.9842 09846 0.9850 0.9854 0.9857
+2.2 | 0.9861 09864 0.9868 0.9871 09875 09878 0.9881 0.98%84 0.9887 0.9890
+23 | 09893 09896 0.9898 0.9901 0.9%04 0.9906 09909 09911 0.99I13 0.9916
+24 | 09918 0.9920 09922 09925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
+2.5 | 0.9938 0.9940 0.9941 09943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
+2.6 | 0.9953 09955 0.9956 0.9957 0.9959 0.9960. 0.9961 09962 0.9963 0.9964
+2.7 | 09965 0.9966 0.9967 0.9968 0.9969 0.9970 09971 09972 0.9973 0.9974
+2.8 [ 09974 09975 09976 09977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
+2.9 | 09981 09982 0.9983 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986
+3.0 | 0.99865 0.99869 0.99874 0.99878 0.99882 0.99886 0.99889 0.99893 0.99896 0.99500
+3.1 | 0.99903 0.99906 0.99910 0.99913 0.99915 0.99918 0.99921 0.99924 0.99926 0.99929
+32 | 0.99931 0.99934 0.99936 0.99938 0.99940 0.99942 0.99944 0.99946 0.99948 0.99950
+3.3 | 0.99952 0.99953 0.99955 0.99957 0.99958 0.99960 0.99961 0.99962 0.99964 0.99965
+3.4 | 0.99966 099967 0.99969 0.99970 0.99971 0.99972 0.99973 0.99974 0.99975 0.99976
+3.5 | 0.99977 0.99978 0.99978 0.99579 0.99980 0.99981 0.99981 0.99982 0.99983 0.99983
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2 2121 1880 2.659 07979 0 3267 0 2.606 1.i28 0853 0 3.686 0 3267
3 1732 1.023  1.954 0.8862 0 2.568 0 2.275 1.693 0858 0 4358 0 2.574
a 1500 0.729 1.628 0.9213 0 2266 0 2.084 2.059 0.880 0 4.698 0 2.282
5 1342 0.577  1.427 0.9400 0 2.089 0 1964 2.326 0.864 0 4918 0 2114
6 1.225 0483 ].287 0.9515 0.030 1970 0029 1874 2.534 0.848 O 5078 0 2004
7 1134 0439 1.182 0.9594 0118 1.882 0113 1.806 2.704 0.833 0204 5204 0076 1.924
8 LOSL 0373 1099 0.9650 0.185 1815 0179 1.75I 2.847 0820 0.388 5306 0.136 1.864
9 1,000 03317 1.032 0.9693 0239 1761 0232 1707 2970 0.808 0.547 5393 0.184 186
10 0.949 0.308 0.975 0.9727 0.284 L7I6 0276 1.669 3.078 0.797 0.687 5469 0223 (.77
It 0.905 0.285 0927 0.9754 0321 1679 0313 1.637 3.173 0.787 0811 5535 0.256 1744
12 0.866 0.266 0.886 0.9776 0.354 1646 0346  1.610 31258 0778 0922 5594 0283 1717
13 0.832 0.249 0.850 0.9794 0.382 1618 0374  1.585 3.336 0,770 1025 5.647 0307 1.693
14 0.802 0.235 0.817 0.9%10 0406 1.594 0399 1.563 3.407 0763 118 5696 0328 1072
15 0775 0.223 0.789 0.9823 0.428 1572 0420 £.544 3472 0756 1.203 5741 0.347  1.053
16 0.750 0.212  0.763 0.9835 0.448 1.552 0440 1.526 3532 0750 1.282 5782 0.363 1.637
17 0.728 0203 0.739 0.9845 0466 1.534 0458 1511 3588 0744 1356 SE20 078|622
18 0707 0.194 0.718 0.9854 0482 U518 0.475  1.496 3.640 0.739 1424 5856 0.3 1008
19 0.685 0.187  0.69% 09862 0497 1503 G.490  1.483 3 6RY 0734  L487 5891 0.403 1597
20 0.671  0.180  0.680 (9869 0510 1490 0.504 1470 3.735 0729 1549 5.921 0415 §.585

Copyright ASTM, 1916 Race Street, P

adelphia, PA, 19103, Reprinted with permission,
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npa 0.1 0.2 0.3 0.4 0.5

0 0.905 (0,905} 0.819 (0.819) ©0.741 (0.741) 0.670 (0.670) 0.607 (0.607)
1 0.091 (0.996} 0.164 (0.983) 0.222 (0.963) 0.268 (0.938) 0.303 (0.910)
2 0.004 (1.000) 0.016 (0.999) 0.033 (0.996) 0.054 (0.992) 0.076 (0.986)
3 0.010 (1.000) 0.004 {1.000) 0.007 (0.999) 0.013 (0.999)
4 0.001 (1.000) ©0.001 (1.000)
apo 0.6 0.7 0.8 0.9 1.0

0 0.549 (0.549)  0.497 (0.497) 0.449 (0.449) 0406 (0.406) 0.368 (0.368)
] 0.329 (0.878) 0.349 (0.845) 0.359 (0.808) 0.366 (0.772) 0.368 (0.736)
2 0.099 (0.977) 0.122 (0.967) 0.144 (0.952) 0.166 (0.938)  0.184 (0.920)
3 0.020 (0.997) 0.028 (0.995)  0.039 (0.991) 0.049 {(0.987) 0.061 {(0.981)
4 0.003 (1.000) 0005 (1.000) 0.008 (0.999) 0.011 (0.998) 0.016 (0.997)
5 0.001 (1.000) 0.002 (1.000) 0.003 (1.000)
Mpe 1.1 1.2 1.3 1.4 1.5

0 0.333 (0.333) 0301 (0.301) 0.273 (0.273) 0.247 (0.247)  0.223 (0.223)
1 0.366 (0.699) 0.361 (0.662) 0.354 (0.627) 0.345 (0.592) ©0.335 (0.558)
2 0.201 (0.900) 0.217 (0.879) 0.230 (0.857) 0,242 (0.834) 0.251 (0.809)
3 0.074 (0.974) 0.087 (0.966) 0.100 (0.957) 0.113 (0.947) 0.126 (0.935)
4 0.021 (0.995) ©0.026 (0.992) 0.032 (0.989) 0.039 (0.986) 0.047 {(0.982)
5 0.004 (0.999) 0.007 (0.999) 0.009 (0.998) 0.011 (0.997) 0.014 (0.996)
6 0.001 (1.000) 0.001 (1.000) 0.002 (1.000) 0.003 (1.000) 0.004 (1.000)
o 1.6 1.7 1.8 1.9 2.0

0 0.202 (0.202) 0.183 (0.183)  0.165 (0.165) 0.150 (0.150) 0.135 (0.135)
1 0.323 (0.525) 0.311 (0.494) 0.298 (0.463) 0.284 (0.434)  0.271 (0.406)
2 0.258 (0.783) 0.264 (C.758) 0.268 (0.731)  0.270 (0.704) 0.271 (0.677)
3 0.138 (0.921) 0.149 (0.907) 0.161 (0.892) 0.171 (0.875) 0.180 (0.857)
4 0.055 (0.976) 0.064 (0.971) 0.072 (0.964) 0.081 (0.956) 0.090 {0.947)
5 0.018 (0.994) 0.022 (0.993) 0.026 (0.990) 0.031 (0.987) 0.036 (0.983)
6 0.005 (0.999) 0.006 (0.999) 0.008 (0.998) 0.010 {0.997) 0.012 (0.995)
7 0.001 (1.000) 0.001 (1.000) 0.002 (1.000) 0.003 (1.000) 0.004 (0.999)
8 0.001 (1.0
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. l 2.1 2.2 2.3 2.4 2.5
0 0.123 (0.t23) 0.111 (0.111) 0.100 (0.100) ©0.091 (0.091) 0.082 (0.082)
1 0.257 (0.380) 0.244 (0.355) 0.231 (0.331) 0.218 (0.309) 0205 (0.287)
2 0.270 (0.650} 0.268 (0.623) 0.265 (0.596) 0.261 (0.570)  0.256 (0.543)
3 0.189 (0.839) 0.197 (0.820) 0.203 {(0.799) 0.208 (0.779) 0.214 (0.757)
4 0.099 (0.938) 0.108 (0.928) 0.117 (0.916) 0.125 (0.904) 0.134 (0.891)
5 0.042 (0.980) 0.048 (0.976) 0.054 (0.970) 0.060 (0.964) 0.067 {0.958)
6 0.015 (0.995) 0.017 (0.993) 0.021 (0.991) 0.024 (0.988) 0.028 (0.986)
7 0.004 (0.999) 0.005 (0.998) 0.007 (0.998) 0.008 (0.996) 0.010 (0.996)
8 0.001 (1.000) 0.002 (1.000) 0.002 {1.000) 0.003 (0.995) 0.003 (0.999)
9 0.00t (1.000) ©0.00! (1.000)
. fPo 2.6 2.7 2.8 2.9 3.0
0 | 0.074 (0.074) 0.067 (0.067) 0.061 (0.061) 0.055 {0.055) 0.050 (0.050)
1 0.193 (0.267) 0.182 (0.249) 0.170 {0.231) 0.160 (0.215)  0.149 (0.199)
2 | 0.251 (0.518) 0.245 (0.494) 0.238 (0.469) 0.231 (0.446) 0.224 (0.423)
3 (0218 (0.736)  0.221 (0.715) 0.223 (0.692) 0.224 (0.670) 0.224 (0.647)
4 | 0141 (0.877) 0.149 (0.864) 0.156 (0.848) 0.162 (0.832) 0.168 (0.815)
5 |0.074 (0.951) 0.080 (0.944) 0087 (0.935) 0.094 (0.926) 0.101 (0.916)
6 |0.032 (0.983) 0.036 (0.980) 0.041 (0.976) 0.045 (0.971) 0.050 (0.966)
7 |0.012 (0.995) 0014 (0.994) 0.016 (0.992) 0.019 (0.990) 0.022 (0.988)
8 | 0.004 (0.999) 0.005 (0.999) 0.006 (0.998) 0.007 (0.997) 0.008 (0.996)
9 |0.001 (1.000) 0.001 (1.000) 0.002 (1.000) ©0.002 (0.999) 0.003 (0.999)
10 0.001 (1.000) 0.001 (1.000)
. e 3.1 3.2 33 3.4 3.5
0 | 0.045 (0.045) 0.041 (0.041) 0.037 (0.037) 0.033 (0.033) 0.030 (0.030)
I |0.140 (0.185) 0.130 (0.171) 0.122 (0.159) 0.113 (0.146) 0.106 (0.136)
2 | 0.216 (0.401) 0209 (0.380) 0.201 (0.360) 0.193 (0.339) 0.185 (0.321)
3 10224 (0.625) 0.223 (0.603) 0.222 (0.582) 0.219 (0.558) 0.216 (0.537)
4 | 0173 (0.798) 0.178 (0.781) 0.182 (0.764) 0.186 (0.744) 0.189 (0.726)
5 | 07107 (0.905) 0.114 (0.895) 0.120 (0.884) 0.126 (0.870) 0.132 (0.858)
6 | 0.056 (0.961) 0.061 (0.956) 0.066 (0.950) 0071 (0.941) 0.077 {0.935)
7 [ 0025 (0.98) 0.028 (0.984) 0.031 (0.981) 0.035 (0.976) 0.038 (0.973)
8 | 0010 (0.996) 0011 (0.995) 0.012 (0.993) 0.015 (0.991) 0.017 (0.990)
9 | 0003 (0.999) 0.004 (0.999) 0.005 (0.998) 0.006 (0.997) 0.007 (0.997)
10 | 0.001 (1.000) 0.001 (1.000) 0.002 (1.000) 0.002 (0.999) 0.002 (0.999)
1] 0.001 (1.000) 0.001 (1.000)
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. fipo 3.6 37 as 39 4.0
0 | 0.027 (0.027) 0025 (0.025) 0.022 (0.022) 0020 (0.020) 0.018 {0.018)
1 0.098 (0.125) 0.091 (0.116) 0085 (0.107) 0.079 (0.099) 0.073 (0.091)
2 | 0.177 (0.302) 0.169 (0.285) 0.161 (0.268) 0.154 (0.253) 0.147 (0.238)
3 | 0213 (0.515) 0209 (0.494) 0.205 (0.473) 0200 (0.453) 0.195 (0.433)
4 0.191 (0.706) 0.193 (0.687) 0.194 {(0.667) 0.195 (0.648) 0.195 {0.628)
5 | 0138 (0.844) 0.143 (0.830) 0.148 (0.815) 0.152 (0.800) 0.157 (0.785)
6 | 0.083 (0.927) 0.088 (0.918) 0.094 (0.909) 0.099 (0.899) 0.104 (0.889)
7 0.042 (0.969) 0.047 (0.965) 0.051 (0.960) 0.055 (0.954) 0.060 (0.949)
8 | 0019 (0.988) 0.022 (0.987) 0.024 (D.984) 0.027 (0.981) 0.030 (0.979)
9 | 0.008 (0.996) 0.009 (0.996) 0.010 {0.994) 0012 (0.993) 0.013 (0.992)
10 ] 0.003 (0.999) 0.003 (0.999) 0.004 (0.998)- 0004 (0.997) 0.005 (0.997)
il 0.001 (1.000) 0.001 (1.000) 0.001 (0.999) 0.002 (0.999) 0.002 (0.999)
12 0.001 (1.000) 0.001 (1.000)  0.001 (1.000)

. Iipo 4.1 4.2 4.3 4.4 4.5
¢ 0017 (00179 0015 (0.015 0014 (0.014 0012 {0.012) 0.0} {(0.01})
1 0.068 (0.0BS) 0.063 (0.078) 0.058 (0.072) 0.054 (0.066) 0.050 (0.061)
2 0139 (0.224) 0.132 (0.210) 0.126 (0.198) 0.119 (0.185) 0.113 (0.174)
3 0.190 (0.414) 0.185 (0.395) 0.180 (0.378) 0.174 (0.359) Q.169 (0.343
4 | 0195 (0.609) 0.195 (0.590) 0.193 (©.571) 0.192 (0.551) 0.190 {(0.533
5 0.160 (0.769) 0.163 (0.753) 0.166 (0.737) 0.169 (0.720) 0.171 (0.704)
6 0.110 (0.879) 0.114 (0.867) 0.119 (0.856) 0.124 (0.844) 0.128 (0.832
7 | 0.064 (0.943) 0.069 (0.936) 0.073 (0.929) 0.078 (0.922) 0.082 (0.914
8 | 0033 (0.976) 0.036 (0.972) 0.040 {0.969) 0.043 (0.965) 0.046 (0.960]
9 | 0.015 (0.991) 0.017 (0.989) 0.019 (0.988) 0.021 (0.98) 0.023 {0.983
10 | 0.006 (0.997) 0.007 (0.996) 0.008 (0.996)  0.009 (0.995) 0.011 (0.994!
11 0.002 (0.999) 0.003 (0.999) 0.003 (0.999) 0004 (0.999) 0.004 (0998
12 0.001 {(1.000) 0.001 (1.000) 0.001 (1.000) 0.00f (1.000) 0.001 {0.999:
13 0.001 (1.000:
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. nPo 4.6 4.7 4.8 4.9 5.0
0 | 0.010 (0.010) 0.009 (0.009) 0.008 (0.008) 0.008 (0.008) 0.007 (0.007)
1 0.046 (0.056) 0.043 (0.052) 0.039 (0.047) 0.037 (0.045) 0.034 (0.041)
2 | 0106 (0.162) 0.101 (0.153) 0.095 (0.142) 0.090 {(0.135) 0.084 (0.125)
3 | 0163 (0.325) 0.157 (0.310) 0.152 (0.294) 0.146 (0.281) 0.140 (0.265)
4 | 0.188 (0.513) 0.185 (0.495) 0.182 (0.476) 0.179 (0.460) 0.176 (0.441)
S | 0.172 (0.685) 0.174 (0.669) 0.175 (0.651) 0.175 (0.635) 0.176 (0.617
6 | 0132 (0.817) 0.136 (0.805) 0.140 (0.791) 0.143 (0.778)  0.146 (0.763)
7 | 0.087 (0.904) 0.091 (0.896) 0.096 (0.887) 0.100 (0.878) 0.105 (0.868)
‘8 | 0.050 (0.954) 0.054 (0.950) 0.058 (0.945) 0.061 (0.939) 0.065 (0.933)
9 |0.026 (0.980) 0.028 (0.978) 0.031 (0.976) 0.034 (0.973) 0.036 (0.969)
10 [0012 (0.992) 0013 {0.991) 0.015 (0.991) 0.016 (0.989) 0.018 (0.987)
11 0.005 (0.997) 0.006 (0.997) 0.006 (0.997) 0.007 (0.996) 0.008 (0.995)
12 ]0.002 (0.999) 0.002 (0.999) 0.002 (0.999) 0.003 (0.999) 0.003 (0.998)
13 10.0001 (1.000) 0.00i (1.000) 0.001 (1.000) 0.00L (1.000) 0.001 (0.999)
14 0.001 (1.000)
. npo 6.0 7.0 8.0 9.0 10.0
0 | 0002 (0.002) 0.001 (0.001) 0.000 (0.000) 0.000 (0.000) 0.000 (0.000)
1 0.015 (0.017) 0.006 (0.007) 0.003 (0.003) 0001 (0.001} 0.000 (0.000)
2 | 0.045 (0.062) 0.022 (0.029) 0.011 {0.014) 0.005 (0.006) 0.002 (0.002)
3 | 0.089 (0.151) 0.052 (0.081) 0029 (0.043) 0.015 {0.021) 0.007 (0.009)
4 |0.134 (0.285) 0.091 (0.172) 0.057 (0.100) 0.034 (0.055) 0.019 (0.028)
5 | 0161 (0.446) 0.128 (0.300) 0.092 (0.192) 0.061 (0.116) 0.038 (0.066)
6 |0.161 (0.607) 0.149 (0.449) 0.122 (0.314) 0.091 (0.091) 0.063 (0.129)
7 ]0.138 (0.745) 0.149 {0.598) 0.140 (0.454) 0.117 (0.324) 0.090 (0.219)
8 |0.103 (0.848) 0.131 (0.729) 0.140 (0.594) 0.132 (0.456) 0113 (0.332)
9 |0.069 (0.917) 0.102 (0.831) 0.124 {0.718) 0.132 (0.588) 0.125 (0.457)
10 | 0.041 (0.958) . 0.071 (0.902) 0.099 (0.817) 0.119 (©.707) 0.125 (0.582)
11 0.023 (0.981) 0.045 (0.947) 0.072 (0.889) 0.097 (0.804} 0.114 (0.696)
12| 0011 (0.992) 0.026 (0.973) 0.048 (0.937) 0.073 (0.877) 0.095 (0.791)
13| 0.005 (0.997) 0014 (0.987) 0.030 (0.967) 0.050 (0.927) 0.073 (0.864)
14 | 0.002 (0.999) 0.007 (0.994) 0.017 (0.984) 0.032 (0.959) 0.052 (0.916)
15 | 0.000 (1.000) 0.003 (0.997} 0.009 (0.993) 0.019 (0.978) 0.035 (0.951)
16 0.002 (0.999) 0.004 (0.997) 0.011 (0.989) 0.022 (0.973)
17 0.001 (1.000) 0.002 (0.999) 0.006 (0.995) 0.013 (0.986)
18 0.001 (1.000) 0.003 {0.998) 0.007 (0.993)
19 0.001 (0.999) 0.004 (0.997)
20 0.001 {1.000) 0.002 (0.999)
21 0.001 (1.000)
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. npa 1.0 12.0 13.0 14.0 15.0

Q 0.000 (0.000) 0.000 (0.000) 0.000 {0.000)  0.000 (£.000)  0.000 (0.000
I 0.000 (0.000)  0.000 (0.000)  ©0.000 (0.000} 0.000 (0.000) 0.000 {0.000)
2 0.001 (0.001) 0,000 (0.000) 0.000 (0.000)  0.000 (0.000) 0.000 (0000
3 0.004 10.005)  0.002 (0.002 0.001 (0.001)  0.000 (©.000)  0.000 (0.000)
4 0.010 (0.015) 0.005 (D.007)  ©.003 (0.004)  0.001 (0.001)  0.00L {(0.001)
5 0,022 (0.037)  0.013 {00200  0.007 (0.011) ©.004 (0.005) 0.002 {(0.003)
é 0.041 (0.078) 0.025 (0.045) 0.015 (0.026) 0.005 (0.014)  0.005 (0.008)
7 0.065 (0.143)  0.044 (0D.08%)  0.028 (0.054) 0.017 0.031)  0.010 {0.018)
8 0.089 (0.232)  0.066 (0.155)  0.046 (0.100)  0.031 {0.062)  0.019 (0.037)
9 0.109 (0.341)  0.087 (0.242)  0.066 (0.166) 0.047 (0.105)  0.032 (0.069)
10 0.119 {0.460% 0.105 (0.347)  0.086 {0.252) 0066 (0.175) 0.049 (0.118)
1 0.119 (0.579)  0.114 (0.461)  0.10¢ (0.353)  0.084 (0.259)  0.066 {0.184)
12 0.109 (0.688) 0.114 (0.575)  0.110 {0.463)  0.099 {0.358)  0.083 (0.267)
13 0.093 {0.781) 0.106 (0.681)  0.110 (0.573)  0.106 (1.464)  0.096 (0.363)
14 0.073 (0.854)  0.091 (D.772)  0.102 (0.675) 0106 (0.570)  0.102 (0.465)
15 0.053 (0.507) 0.072 (0.844) 0.088 (0.763)  0.099 (0.669)  0.i02 (0.367)
16 0.037 (0.944)  0.054 (0.898) 0072 (0.835) (0.087 (0.756) C.096 (0.663)
17 0.024 (0.968) 0038 (0.936) 0.055 (0.890) 0.071 (0.827)  0.085 1(D.748)
18 0.015 (0.983)  0.026 (0.962)  0.040 (0.930)  0.056 (0.883)  0.071 (0.81%)
19 0.008 (0,991}  0.0i6 (0.978)  0.027 (0.957)  0.041 {0.924}  0.056 (0.873)
20 0.005 {0.996)  0.010 (0.988)  0.0I8 {0.975) 0.029 (0.953) 0042 (091D
21 0.002 (0.998) 0.006 (0.954} 0.011 (0.986)  0.01% (0.972) 0.030 (0.947)
2 0.001 (0.999)  0.003 (0.997)  0.006 (09%2) 0.012 (0.984)  0.020 (0.967)
2 0.001 {1.000) 0002 (©.999)  0.004 {0.596) 0.007 (0.991) 0.013 (0.980)
24 0.001 (1.G0QO)  0.002 (0.998)  0.004 (0.995)  0.008 (0.9%8)
25 0.001 {0.999)  0.003 (0.998)  0.005 (0.993)
26 0.001 (1.000) 0.001 {0.999)  0.003 (0.996)
27 0.001 {1.000)  0.002 (0.99%)
28 0.0001  (0.959)
29 0.001  (1.000)
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63271
88547
55957
46276
55363

69393
13186
17726
36520
81628

84649
63291
70502
(6426
20711

41990
72452
31042
53766
90585

32001
62606
10078
91561
13091

73864
66668
84745
48068
54310

14877
78295
67524
58268
97158

04230
94879

71446

32886
62048

59986
09896
57243
87453
07449

92785
29431
28652
64465
36100

48968
11618
53225
24771
55609

70538
36618
40318
52875
58955

96293
64324
28073
46145
98112

83014
25467
41042
26805
96175

33095
23179
02865
57219
28672

16831
36606
15232
05644
33711

71744
95436
83865
44790
34835

49902
88190
56836
05550
39254

75213
12613
03655
59935
29430

77191
76298
57099
15987
53122

37203
46354
85389
24177
53959

72457
48894
29493
94595
97594

10924
02771
39593
68124
50685

69085
30401
66715
79316
25290

51102
79115
09911
67122
15290

58447
04588
78351
30157
56835

75498
75055
05915
49801
70165

25860
26678
10528
46962
16025

64516
72157
50324
15294
79607

22682
51043
01836
47907
88616

58013
43464
54278
73455
01181

30802
02602
26385
05819
21526

15141
08303
19761
45573
76616

42048
38733
47327
82242
37636

49539
43915
37140
11081
45406

55204
89334
09925
67342
84299

51530
67248
14500
10061
52244

03033
02365
09044
13357
42035

61439
59061
04237
83236
24262

65559
57658
91518
00813
02223

igﬂ,JuJ\ rﬁu:f\: 3 Lljdar

80714
01041
66535
84358
67191

30378
81250
18518
29520
02421

74240
26488
57051
66762
78484

13417
33938
89773
77592
53310

37069
20135
15562
98124
63303

61714
91726
51926
38412
38093

218582
71411
92441
08710
19427

09205
70091
70566
88407
75947

58683
20030
40102
21625
12777

87618
89541
92222
69753
98063

03466
41116
48393
94477
31699

83920
95567
41335
57651
67380

40261
49804
64165
75732
10413

88173
09365
43630
33318
36745

42059
05697
26602
04284
52106

71829
54986
028838
17461
66466

93108
63754
26646
16995
21861

26933
70290
55201
72602
89641

49292
64531
91322
02494
52009

69468
29380
96244
95508
84249

61374
09226
06125
08815
63839

90835
63167
63470
26098
56702

24177
67194
63835
55005
34308

06489
41394
79941
73925
06232
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Length in.tom 2.54 E-02
Area in.? to m? 6.451 600 E—04
Volume in.} to m? 1.638 706 E-05
U.S. gallon to m? 3.785 412 E—03

Mass oz (avoir) to kg 2.834 952 E-02
Acceleration ft/s* to m/s? 3.048" E-01
Force poundal to N 1.382 550 E—-01
Pressure, stress poundal/ft* to Pa 1.488 164 E+00
1b¢/in® to Pa 6.854 757 E+03

Energy, work ft-lbrto ] 1.355 818 E+00
Power +hp (550 ft-lb/s) to W 7.456 999 E+02

* Relationship is exact and needs no additional decimal points.
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ANSWERS TO SELECTED PROBLEMS

A Juail
0.86, 0.63, 0.15, 0.48 =\
66.4,379.1, 5,4.652, 6.2 X 1 -

st 5.94 e s o) Sl o
1,2,4,8,16,24,20,17,13,3, 1, 1
(2 4t 4D 5.94 wie a5 W gl ) S (D _ 9
09,18,3.6,7.3,14.5,218,18.2,154,11.8,27,09,09
;s 5945 we s ) eSSl S (O
1,3,7, 15, 31,55,75, 92, 105, 108, 109, 110
tgp (e 18 5.945 e g (e 1S LS ()
09,2.7,6.4,13.6,28.2, 50.0, 68.2, 83.6, 95.4, 98.2, 99.1, 100.0

116 Yo
95 _\Y
3264 AL

35.5 (L) 5 15 () — ¥y

14,17 (=) 542 Y () 555 D vy

0.11 ) 414 (=), 6() 11 D Yo

0.004 _ v
19.9 AL
rr 0.55 we g A S (O v

1,17,29, 39,42, 54,74, 86, 100, 106, 110
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((p dagte 48 0.5 e g L el b S (L) Y

09,145,109,9.1,2.7, 109,182,109, 12.7,5.4,3.6

(o dggte 48 0.55 e g ) Gl 28T A S ()
0.9, 15.4,26.4,35.4,38.2,49.1, 67.3, 782, 90.9, 96.4, 100.0

0.14,3.11 (L) - T4

o 65 o 5 WISy iyl a ST165 0 5 Zopl e adeall £

CJ'LA..;'U.U
0.0274,0.0102, 0.9914 _ iy
0.606 _to
(b) Normal ek (L) tY

' Jlezs s (b g ()
I Jaadl

Xo = 20.40; Cls = 20.56, 20.24; Ro = 0.34; Cls = 0.68,0 =
Xo = 20.40; Cls = 20.76, 20.04; Ro = 0.36; Cls = 0.92, 0 _Y

Xo=208;Cls =242, 174, Ro =047, Cls =1.08,0 -
Xo = 20.4: Cls =20.65, 20.15; R, =0.34; Cls = 0.78, O; Limits are -V

wider

Xo=81.9; Cls = 82.8, 81.0; 5o = 0.7, Cls = 1.4, 0.0 _4
0.47 % scrap, 2.27 % rework, Xo = 305.32 mm, 6.43 % rework - \r
0.27 -\
60 = 160 -y
60 = 0.80; 1.38 -4
0.82, change specifications or reduce o -
Cpx = 0.82; 0.41; 0; - 0.41 _ Yy

1Y
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N =458 Cls = 4.78. 4.37: R = 0.20: Cls = 0.52. 0 _Yo

Mdud =63 Cls=79,47:Ry=125Cls=34,0 S 2%
Cly=847. 671, Cls = 1.23,0 _Ys
No = 25.0; assume that n = 4, Cls = 25.15, 24.85 -
oY fees o yglll Ay ot Loty ¢ Plaze (g SN @m - Yy

o Juail

1.000,0 =\

0.833 -y

0.50, 0.81 _o

0.57 -4

0.018 -

0.989 -y

260 Y-

3.13X 101° ~\Y

161, 700 -4

C-= cnl_r vy
Itn=r,then C=1 A ]
0.254,0.510,0.218, 0.18, P (4) is impossible - Y1
0.087, 0.997 - YA
0.0317 S
0.246 -vy
Binomial - 0.086; Poisson = 0.076 Y
0.525 -

1ty
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Binomial - 0.384; Poisson - 0.329; Poisson is poor estimator. _TA
0.084 .

el Jaadll
Po=0.0154; Cls =0.0367,0 -
UCL =060, LCL=0 -y
Po =0.0262; Cls = 0.0376, 0.0148 _0
Po=0.132 -y

Po = 0.080; Cls (1000) = 0.106, 0.054; CIs (1500) = 0.101, 0.059; _ 1
Cls (2000) = 0.098, 0.062

npe=4.6,Cls=11,0 -4
npo=2.1,Cls =6,0 .\
Po =024; Cls = 047, .001 - Yo
co=1324: Cls = 24,2 _Y
Cls =0.255, 0.197 Process is not stable -4
Lo =0.38 Cls =0.56, 0.20 =Y

Do = 8.6, Cls = 11.02, 6.18; D = 5.9, out of control, exceptional — YY
good quality

wedbad! Jaadll
(p, Pa) pairs are (0.01, 0.972), (0.02, 0.819), (0.04, 0.359), (0.05, -\
0.208), (0.06, 0.110), (0.08, 0.025)

(Pa)1 = P (2 or less) =¥

(Pa)i=P (3)1 P (3 or less)y + P (4)1 P (2orless)l1 + P (5)1 P (I

or less)11

3121




ot
(Papoth = (P 1 + (P)II

(100p, AOQ) pairs are (1, 0.972), (2, 0.638), (4, 1.436), (5, 1.040),  _ o
(6, 0.660), (8, 0.200); AOQL = 1.7%

AQL = 0.025%; AOQL =0.19% Y

(p, ASN) pairs are (0, 125), (0.01, 140), (0.02, 169), (0.03, 174), -9

(0.04, 165), (0.05, 150}, (0.06, 139)

(p, ATI) pairs are (0, 80), (0.00125, 120), (0.01, 311), (0.02, 415), =}
(0.03, 462), (0.04, 483)

(100p. AOQ), pairs are (0.5, 0.493), (1.0, 0.848), (1.5, 0.885), _\r
(2.0,0.694), (2.5, 0.430)

3,91;6,219; 12,513 ~ Yo
2,82:6,162; 14, 310 - \Y
1,8;3,41;5,89 -4
3,195 -
4,266 vy
5,175 _Yo
9.69 -
Ac but N in future M _ v
Re and N in future ()

Ac and R continues ()

n=70;Ac=0,Re=1 M _rr
n=>50; (# 2), (#, 2), (0,2), (0, 3), (1, 3), (1, 3), (2, 3) (L)

T 7T -Yo
No =Ty

1o
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28.0,62,4, LQL = 10.0%

190, 0, AOQL =0.13%

abud) Juaill

n, =280,c,=0,n,=590, ¢, =4, AOQL = 0.30%

n=190, ¢ =0, AOQL = 0.13%

0.923

d,=191 +0.080n, d.=2.48 + 0.080n

36,59,76

Start in State | (f = 1/3); Lot 11 go to State 2; Lot 19 go to State 3;

Lot 23 back to State 2
f=1/4;f=1/3
194, 420, 762
i=116,1/30, 1/60
i=192,D
6.88 cell units, - 6.52 cell units, Type 1
1,25
10.76% > 9.80%, Re lot
Qu=1.91, Ac lot
Re lot

0.78
(.06 difference

141

-4

-y

Vo

-y

- Y
-Yr
- Yo
-y
-Ya
=¥

=Yy
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0.019 -

(8, P ) pairs are (2000, 0.993), (1000, 0.909), (800, 0.932), (600, -V
0.642), (400, 0.301), (200, 0.009)

80, 20, 160 -4
39, 8, 300 -4
12,2,94 = \Y
2l Juaill
Cumulative % - 46.1, 61.7, 88.3, 91.6, 100.0 =
Cumulative % - 49.0, 73.5, 88.2, 93.1, 96.1, 98.0, 100.00 -

335 O b5 SV oy ) o sl GISS 5 - Juor Y Y ey = 0
Al ST g el ey SIS

ot b gt aed O G O suey cledt gl WSE e Y
el o
A SIS e Ja - 9
e AW Juaidll
Cumulative % - 30.1, 49.1, 66.5, 79.2, 88.0,91.5, 94.5, 100.0 =)
Cumulative % - 30.1, 58.2, 66.3, 69.9, 73.2, 76.4, 100.0 -v
Cumulative % - 30.9, 54.0, 66.1, 7.4, 84.8,91.5, 97.3, 100.0
Bl adame b oedandl 3D odg el B3 LSY 28 6, e -V
Y REW AT U I DI IS SYRCE RGN S ) b o5
AlS” calt 6 s -4
PC=31.5,32.5 -

\o

o

73.5%
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Acceptence

Acceptence quality level (AQL)

Acceptence sampling

Accuracy

Achieving reliability

Additive law of probability

American Society for Quality Con-
trol (ASQC)

Annual-quality-improvement pro-
gram

Appraisal cost

A Quality Rating System

Array

Assignable causes

Attribute

Audit

Average

Average outgoing quality (AOQ)

Average outgoing quality limit
(AOQL)

RATA
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Asverage sample number (ASN)
My erage total inspection

Awareness

Banmned hazadous product
Bimodal
Binomial distribution

Binomial probability distribution

Capability

Capability index
Capability ratio
Cause-and-effect diagram
Caviate emptor

Cell

Cell interval

Central limit theorem
Central limits
Central line

Chance

Chance causes

Chart for individual values
Chart for median and range
Chart for moving average and mov-

Ing range
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Chart for variable subgroup size
Charts for short production runs
Charts with reject limits

Check sheets

Chief Executive Officer (CEO)
Claims

Class

Collection of data

Combination reliability
Combinations

Complaint investigations of customer
Complaints

Computer-aided drafting and design
(CADD)

Computer-aided manufacturing
(CAM)

Computer-aided process planning
(CAPP)

Computer-integrated manufacturing
(CIM)

Conditional theorem
Consumer goodwill

Consumer Product Safety Act
(CPSA)
Consumer protection act
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Consumer's risk

Continuous

Continuous probability distribution
Continuous production

Continuous quality improvement
Continuous sampling plan
Continuous variable

Contract

Control chart

Control charts for attributes

Control charts for count of noncon-

formeties

Control charts for nonconforming

units
Control charts for variables
Control charts techniques
Control limits
Cumulative frequency
Custonmer
Customer service

¢ -chart

Data

Data base management (DBM)
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Data scale
Debugging phase
Deductive statistics
Defacto standard
Defect

Defective
Deficiency
Deficiency report
Defining quality
Design

Discrete

Discrete probability distribution
Discrete variable
Descriptive statistics
Dispersion analysis
Distribution

Double sampling plans

Enhance failure phase
Environment
Equipments

Event

External appraisal costs

External failure costs
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Faiture

Failure costs

Failure rate
Failure-rate curve
Failure-terminated
Fish-bone diagram
Flow diagram
Formation of lots
Frequency
Frequency distributio

Frequency polygon

- Gaussian distribution

Grier diagram

Grouped data

Hazard rate

Histogram

Hypergeometric distribution

Hypothesis testing

Imminently hazardous product

Individual unit

Individual values
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Inductive statistics
Inspection
Inspection and test
Installation

Internal failure cost

International Committee for Weights

and Measurements
International System of Units (S0)
Interval

Kurtosis

Leptokurtic

Liability

Liability costs

Life-history curve
Likelihood

Limiting quality level (LQL)

Lost sales
Lot

Lot-by-lot acceptance sampling by

attributes

Lot size
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[.ower boundary

Muanufacturing
Muanufacturing engineering
Marketing

Material

Matrix

Matrix analysis
Management commitment
Mean life

Mean time to failure (MTTEF)
Measure of central tendency
Measure of dispersion
Measuring instruments
Median

Mesokurtic

Metric system

Midpoint

Mode

Moving average

Moving range

Multimodal

Multiple sampling plans

* Multiplication law of probabilities
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Mutually execlusive

Nonconforming
Nonconformity
Normal Curve
Normal inspection

Numerically controlled {(N/C) ma-

chines
OC curve
Ogiven
Operations appraisal costs
Operations failure
Operator
Optimum

QOverflow

Packaging and shipping
Parallet reliability
Parameters

Pareto analysis

Pareto diagram
Penalties

Permutations

Piece-to-piece variation
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Platykurtic
Poisson distribution

Poisson probability distribution
Polygon

Population

Precentrol

Prevention costs

Prevention of quality costs
Privity of contract

Probability

Problem-solving method
Process analysis

Process capability

Process control

Process in control

Process out of control
Producer's risk

Product

Product design failure costs
Product engineering

Product liability

Product liability law

Product recall

Product recall plan
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Product service
Production

Production runs
Productivity

Project team

Purchasing

Purchasing appraisal costs
Purchasing failure costs

p-chart

Quality

Quality administration

Quality assurance

Quality control

Quality cost bases

Quality costs

Quality cost program

Quality improvement

Quality improvement management

Quality management

Random numbers
Random sampling

Range
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Rank
Recalls
Record retention
Recurring cycles
Redress

Reduced inspection
Reducing failure costs
Reference value
Reject limits

Rejected lots

Relative frequency
Reliable life
Reliability

Retrofit and recall costs
Returned goods
Review

Review of usage
Rework

Rework report

Risk criteria

Run chart

Sample

Sample selection
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Sample size

Sampling

Sampling plan design

Sampling plan for stipulated consu-

mer's risk

Sampling plan for stipulated produc-
er's risk

Sampling plan for stipulated produc-
er's and consumer’s risk

Scatter diagram

Scrap

Scrap report

Sequential probability ratio test
(SPRT)

Sequential sampling
Series reliability
Significant figures
Single sampling plans
Skewness

Skip-lot

Skip-lot sampling
Specification limits
Specifications

Stable process
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T e—rum

Standard deviation
Stundard value

Standards

State ol control

Statistical process control
Statistical quality control
Statistics

Subgroup

Subgroup size
Subrogation

Substantial product hazard

System reliability

Tally sheet

Tendency

Tests of normality

The defendant

The plaintiff

Theorem of probability
Tightened inspection
Time series

Time - terminated
Time-to-ttme variation

Total quality management
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Tolerance
Traceability

Trend

Trend analysis
Tral central line
Trial control limits

Trivial many

Ungrouped data
Unimodal
Upper boundary
U-chart

Variable
Variance
Variation
Variability
Vital few

Warranty claims
Wear-out phase
Weighted aberage
With replacement
Within-piece variation

Without replacement
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Complaints

Measuring instruments
Unimodal

Probability

Statistics

Deductive Statistics
Inductive ststistics

Descriptive ststistics

Sequential probability ration test

(SPRT)
Tests of normality
Hypothesis testing
Sample selection
Quality administration

Quality management

Quality improvement management

Total quality management
Claims

Random numbers
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Control charts techniques
Assignable causes

Check sheels

Quality cost bases
Rework

Recalls

Product recall

Trend

Record retension
Subrogation

Awareness

Skewness

Optimal
Failure-terminated
Time-terminated
Standard deviation
Permutations

Variance

Variation

Marketing

Computer-integrated manufacturing

(CIM)

Computer-aided manufacturing (CAM)

packaging and shipping

U R W
Bodous ._,L,..f

ST o ezt

53 gt RS ]
JEET TP
Y

|

A2

My Blae Vi
s o S
TIPS

oY)

Je

el slgm

3 gl

o bt 3t o)
Jold

e
by LSl Lasd)

t_;_,,...b-d\ EJPLW J:ﬁ.‘o;j'l
oty il

RN




PN L"Js A

Redress
Kurtosis
Combinations
Lower boundary
Upper limit
Central limits
The defendant

Computer-aided drafting and design
(CADD)

Returned goods
Process in control
Process out of control
Traceability
Variability

Trivial many

International Committee for Weights

and Measurements

American Society for Quality Con-
trol (ASQC)

The plaintiff

Range

Purchasing

Sequential sampling

Mode
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Metric system

Conditional theorem
Consumer goodwill

Mean life

Mean time to failure (MTTF)
Median

Production

Continuous production

Productivity

Without replacement

Annual-quality-improvement pro-
gram

Quality cost program

Data

Grouped data

Ungrouped data

Environment

Collection of data

Quality improvement
Continuous quality improvement
 Achieving reliability

Trend analysis
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[ Hspersion analvsis
Process analvsis
Muatrix analysis

Pareto analysis

Computer-aided process planning

(CAPP)
Likelihood
Manufacturing
Formation of lots
Installation
Design
Sampling plan design
Defining quality
Within piece variation
Time-to-time variation
Rework report
Scrap report
Deficiency report
Retrifit and recall costs
Quality costs
Failure costs
Liability costs
Prevention costs

Reducing failure costs
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Operations appraisal costs
Purchasing appraisal costs
External appraisal costs
Purchasing failure costs

Product design failure costs
External failure costs

Prevention of quality costs
Frequency

Cumulative frequency

Relative frequency

Appraisal cost

Internal failure cost

Distribution

Continuous probability distribution
Frequency distribution

Gaussian distribution

Binomial distribution

Binomial probability distribution
Hypergeometric distribution

Quality assurance

Bimodal

Quality
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State of ontrol
Lot size
Sample size
Subgroup size
Event

Reject limits
Control limits

Reliable life

Attribute
Customer service
Product service

Control charts for count of noncon-

formeties
Control charts for attributes
Control charts for variables

Control charts for nonconforming

units
Charts with reject limits
Charts for short production runs
Scrap
Run chart
Chart for individual values

Chart for moving average and mov-
ing range
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Chart for median and range
Chart for variable subgroup size
c-chart

u-chart

p-chart

Control chart

Central line

Single sampling plans
Multiple sampling plans
Double sampling plans

Product recall plan

Sampling plan for stipulated consu-

mer's risk

Sampling plan for stipulated produc-

er's risk
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Continuous sampling plan

Cell

Rejected lots
Lot
Skip-lot
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Accuracy
Recurring cycles

Production runs

Chief Executive Officer (CEQ)
Rank

Cause-and-effect diagram
Pareto diagram

Grier diagram

Fish-bone diagram

Scatter diagram

Flow diagram

Time series

Tolerance

Problem-solving method

Warranty claims

Operator
Deficiency
Nonconforming
Contract
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Stable process

Parallel reliability
Series reliability
Combination reliability
System reliability
Defect

Sample

Management commitment

Penalties

Nonconformity

Class
Interval
Cell interval
Inspection

Complaint investigations of custom-

er
Tightened inspection
Reduced inspectton
Normal inspection
Inspection and test
Chance

Project team
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Failure
Operations failure

Capability index

Consumer Product Safety Act
(CPSA)

Addetive law of probability
Consumer protection act
Multiplication taw of probability
Product hability law

Acceptence

Vita] few

Individual values

Reference value

Standard value

Material
Precontrol

Numerical controlled (N/C) ma-

chines
Mutually execlusive
Last sales
Multimedal

Varable
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Continuous vartable

Discrete variable

Average

Mesokurtic

Average total inspection

Average outgoing quality (AOQ)

Average outgoing quality limit
(AOQL)

Average sample number (ASN)

Moving average

Weightef average

Population

Subgroup

Trial central line

Trial control limits

Consumer's risk

Producer's risk

Leptokurtic

Histogram

Moving range

Review

Review of usage

Audit

Quality control

7 A da g2
Zq-)‘u'».ﬂi.:)adl_b..-):»
Zq-)'u-J'l 82 ol o Ja_#):»

dognll 03 da y2s

& puze Jaws yza
(Oyjsa) o pp Lo e
L=

pr 4 pace

35 M ol @ yloa
2341 55 T ylous
BRI
o

ke

S5 T

8 e (e

o

r\m\lt ool 0
toons o

Egﬂdi‘?jlf

vl




Y PR R—

Statistical quality control
Process control
Statistical process control
Wear-out stage
Debugging phase
Enhance failure phase
Product liability
Liability

Chance causes
Continuous

Limiting quality level
Acceptence quality level (AQL)
Matrix

Polygon

Frequency polygen
With replacement
Capability ratio
Sampling

Acceptence sampling
Skip-lot sampling
Random sampling

Lot-by-lot acceptance sampling by

attributes
Risk criteria

Equipments
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Hazard rate
Fatlure rate
Defective

Parameters
Capability

Process capability

Measure of dispersion

Measure of central tendency

Data scale

Product

Substantial product hazard
Imminently hazardous product

Banned hazardous product

Life-history curve
OC curve

Ogiven
Failure-rate curve
Array
Specifications

Tendency

Central limit theorem
A quality rating system

Theorem of probability
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Midpoint
Standards

Defacto standard

Discrete
International System of Units (ST)
Individual unit

Tally sheet

Manufacturing engineering

Product engineering
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Acceptance quality level (AQL)

MIL-STD-105D

Acceptance sampling:

advantages/disadvantages of

chain sampling inspection plan

CSP-1 plans

CSP-2 plans

CSP-F plans

CSP-T plans

CSP-V plans
Dodge-Roming Tables
hypothesis testing

lot formation
MIL-STD-105D
MIL-STD-105D/Z 1,4
MIL-STD
MIL-STD-414Z 1.9
MIL-STD-1235B

rejected lots
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sample selection

sequential sampling

Shaionin lot plot plan

skip-lot sampling
statistical aspects
types of

uses of

ANSI/ASQC Standard A3 - 1987

Attribute control charts
Attributes, types of

Average

Average outgoing quality (AOQ)

Average outgoing quality limit

(AOQL)

Average sample number

Average lotal inspection

Binomial probability distributions

Cause-and-effect diagram

¢ charts

Central [imit theorem
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Central tendency measures:
average
median
mode
relationship among measures
of
Chain sampling inspection plan
Characteristics of graphs
Check sheets
Chief executive officer, quality con-
trol and
chi-square
Combinations
Computers:
automatic test/inspection
data analysis
data collection
process control
statistical analysis
system design
Conditional theorem
Consumer Product safety Act
(CPSA)
Control charts
attribute conrol charts

for better operator understanding
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¢ charts

for individual values

individual values compared to

averages

for median and range

for moving average/moving range

for nonconforming units

nonconformity charts

number nonconforming chart

p chart

process capability

process in control

process out of control

quality rating system

for trends

u charts

variable control charts

variable subgroup size

for variable subgroup size
Control limits, specifications and
CSP-1 plans
CSP-2 plans

Cumulative frequency
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Data collection, statistical
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Data description, statistical

Deming, W. Edwards
Design of experiments
Dispersion measures:

range

relationship among measures

standard deviation
Dodge, H. F.
Dodge-Romig Tables

Failure-rate curve, for reliability

Flowcharts

Frequency distribution:

characteristics of graphs

cumulative frequency
frequency polygon
grouped data

histogram

relative frequency distribution

ungrouped data

Frequency polygon

Gaussian distribution
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Grier diagram

Grouped data, frequency distribu-

AP

tion
H
Handbook S
Histogram < )!)Q T

Hypergeometric probability distri-
butions

Hypothesis testing
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