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Two Tail t

df 0.1 0.05  0.025 0.01  0.005 0.001
1 6.314| 12.706] 25.452| 63.657| 127.321| 636.619
2 2,920 4.303] 6.205| 9.925| 14.089] 31.599
3 2.353| 3.182| 4.177| 5.841] 7.453] 12.924
4 2,132 2.776] 3.495| 4.604] 5.598] 8.610
5 2,015 2571 3.163] 4.032| 4.773] 6.869|
6 19431 2447 2969 3.707| 4.317] 5.959|
7 1.895] 2.365| 2.841) 3.499| 4.029] 5.408|
8 1.860] 2.306] 2.752] 3.355| 3.833] 5.041
9 1.833] 2.262 2.685] 3.250] 3.690] 4.781
10 1.8121 2.228] 2.634] 3.169| 3.581] 4.587
11 1.796| 2.201) 2.593] 3.106| 3.497| 4.437
12 1,782 2.173] 2560 2.055| 3.428| 4.318
13 1.771] 2160 2.533| 3.012] 3.372] 4.221
14 1.761] 2.145] 2.510] 2.977| 3.326] 4.140
15 1.753| 2.131) 2490 2947 3.286] 4.073
16 1.746] 21200 2473 2.921| 3.252] 4.015
17 174001 2.110f 2.458] 2.898| 3.222] 3.965|
18 1734 2.101) 2.445] 2878 3.197] 3.922
19 1.729] 2.093] 2.433] 2.861| 3.174] 3.883
20 1.725| 2.086] 2.423] 2.845] 3.153] 3.850]
21 1.721] 2.080| 2.414) 2.831] 3.135] 3.819
22 1.717] 2.074] 2.405] 2.819] 3.119] 3.792
23 1.714] 2.069] 2.398| 2.807| 3.104| 3.768
29 1711 2.064] 2391 2797 3.091] 3.745
25 1.708| 2.060] 2.385| 2.787| 3.078] 3.725
26 1.706| 2.056] 2.379| 2.779] 3.067] 3.707
27 17031 2.052) 2.373) 2771 3.057] 3.690,
28 1.701] 2.048] 2.368] 2.763| 3.047] 3.674
29 1.699] 2.045| 2.364) 2.756] 3.033] 3.639|
30 1.697] 2.042) 2.360] 2.750] 3.030] 3.646]
40 1684 2.021) 2.329] 2.704] 2.971] 3.551]
60 1.671] 2.0000 2.293] 2.660] 2.915] 3.460|
120 1.658] 1.980| 2.270) 2.617| 2.860] 3.373
=) 1.645] 1.960] 2.241) 2.576] 2.807] 3.291]

Table of t-Critical Values

One Tail t
df 0.1 005 0025 001 0005 0.001]
1 3.078| 6.314] 12.706] 31.821] 63.657] 318.309]
2 1.886| 2.920] 4.303] 6.965| 9.925] 22.327
3 1.638| 2.353| 3.182| 4541 5.841) 10.215
4 1.533] 2.132 2.776 3.747) 4.604 7.173
5 1.476 2.015 2.571 3.365] 4.032] 5.893
[ 1.440 1.943] 2.447] 3.143 3.707 5.208]
7 1.415 1.895 2.365 2.998| 3.499 4.785)
2 1.397 1.860 2.306 2.896) 3.359] 4.501
9 1.383 1.833 2.262 2.821 3.250] 4.297
10 1.372 1.812 2.228 2.764 3.169] 4.144
11 1.363| 1.796] 2.201 2,718 3.106 4.025
12 1.356] 1.782| 21798| 2681 3.055| 3.930
13 1.350] 1.771] 2.160| 2.650] 3.012] 3.852
14 1.345| 1761 2.14s| 2.624] 2977 3.787
15 1.341] 1.753] 2131| 2602 2947 3.733
16 1.337 1.746] 2.120 2.583 2,921 3.686
17 1.333] 1.740 2.110 2.567 2.898 3.646
18 1.330 1.734 2.101 2.552) 2.878 3.610
19 1.328| 1.729 2.093 2.539 2.861 3.579
20 1.325 1.725 2.086 2.528] 2.845] 3.552
21 1.323 1.723] 2.080 2.518] 2.831 3.527
22 1.321 1.717 2.074 2.508] 2.819 3.505
2 1.319| 1.714] 2.068| 2.500| 2.807| 3.485
24 1.318] 1711 2.064] 2.492] 2797 3.467
25 1.316] 1.708| 2.060| 2.485| 2.787] 3.450
26 1.315| 1.706| 2.056] 2479 2.779] 3.435
27 1.314 1.703 2.052 2.473 2.771] 3.421
28 1.313 1.701 2.048 2.467) 2,763 3.408
29 1.311 1.699 2.045 2.462) 2.756) 3.396'
30 1.310] 1.697] 2.042 2.457| 2.750] 3.385
40 1.303 1.684 2.021 2.423 2.704 3.307
60 1.296 1.671 2.000 2.3590 2.660] 3.232
120 1.289 1.658 1.980 2.35§| 2.617 3.160
-] 1.282] 1.645 1.960 2.326] 2.576) 3,090'

Foldout 4. Table of t-Critical Values.



Areas In One Tail of the
Normal Curve at Selected values of z

z 0.0 001 002 003 004 005 006 007 008 0.09

0.0 | .0000 | .0040 | .0080 | .0120 | .0160 | .0199 | .0239 | .0279 | .0319 | .0359 z 0.0 001 002 003 004 005 006 007 008 009
0.1 | .0398 | .0438 | .0478 | .0517 | .0557 | .0596 | .0636 | .0675 | .0714 | .0753 0.0 | .5000 | .4960 | .4920 | .4880 | .4840 | .4801 | .4761 | .4721 | .4681 | .4641
0.2 | .0793 | .0832 | .0871 | .0910 | .0948 | .0987 | .1026 | .1064 | .1103 | .1141 0.1 | 4602 | .4562 | .4522 | .4483 | .4443 | 4404 | 4364 | .4325 | .4286 | .4247
03 | 1179 | .1217| .1255| .1293 | .1331 | .1368 | .1406 | .1443 | .1480 | .1517 0.2 | .4207 | .4168 | .4129 | .4090 | .4052 | .4013 | .3974 | .3936 | .3897 | .3859
0.4 | .1554 | .1591 | .1628 | .1664 | .1700 | .1736 | .1772 | .1808 | .1844 | .1879 0.3 | 3821 .3783 | .3745| .3707 | .3669 | .3632 | .3594 | .3557 | .3520 | .3483
05 | .1915 )] .1950 | .1985 | .2019 | .2054 | .2088 | .2123 | .2157 | .2190 | .2224 0.4 | 3446 | .3409 | .3372 | .3336 | .3300 | .3264 | .3228 | .3192 | .3156 | .3121
0.6 | .2257 | .2291 | .2324 | .2357 | .2389 | .2422 | .2454 | .2486 | .2517 | .2549 0.5 | .3085| .3050 | .3015 | .2981 | .2946 | .2912 | .2877 | .2843 | .2810 | .2776
0.7 | .2580 | .2611 | .2642 | .2673 | .2704 | .2734 | .2764 | .2794 | .2823 | .2852

0.8 | .2881 | .2910 | .2939 | .2967 | .2995 | .3023 | .3051 | .3078 | .3106 | .3133 0.6 | .2743| .2709 | .2676 | .2643 | .2611 | .2578 | .2546 | .2514 | .2483 | .2451
0.9 | .3159 | .3186 | .3212 | .3238 | .3264 | .3289 | .3315 | .3340 | .3365 | .3389 0.7 | .2420| .2389 | .2358 | .2327 | .2296 | .2266 | .2236 | .2206 | .2177 | .2148
1.0 | .3413 | .3438 | .3461 | .3485 | .3508 | .3531 | .3554 | .3577 | .3599 | .3621 0.8 | .2119 | .2090 | .2061 | .2033 | .2005 | .1977 | .1949 | .1922 | .1894 | .1867
11 | 3643 | .3665 | .3686 | .3708 | .3729 | .3749 | .3770 | .3790 | .3810 | .3830 0.5 | .1841 | .1814 | .1788 | .1762 | .1736 | .1711 | .1685 | .1660 | .1635 | .1611
1.2 | 3849 | .3869 | .3888 | .3907 | .3925 | .3944 | .3962 | .3980 | .3997 | .4015 1.0 | .1587 | .1562 | .1539 | .1515 | .1492 | .1469 | .1446 | .1423 | .1401 | .1379
13 | .4032 | .4049 | .4066 | .4082 | .4099 | .4115 | .4131 | .4147 | 4162 | 4177

14 | 4192 | .4207 | .4222 | .4236 | .4251 | .4265 | .4279 | .4252 | .4306 | .4319 1.1 | .1357 ) .1335| .1314 ] .1292 | .1271| .1251 | .1230| .1210 | .1190 | .1170
15 | 4332 | .4345 | 4357 | .4370 | 4382 | .4394 | .4406 | .4418 | .4429 | .4441 1.2 | 1151 .1131 | .1112| .1093 | .1075 | .1056 | .1038 | .1020 | .1003 | .0985
1.6 | 4452 | 4463 | 4474 | 4484 | 4495 | 4505 | 4515 | 4525 | 4535 | 4545 1.3 | .0968 | .0951 | .0934 | .0918 | .0501 | .0885 | .0B69 | .0853 | .0838 | .0823
1.7 | 4554 | .4564 | 4573 | 4582 | 4591 | 4599 | 4608 | 4616 | 4625 | 4633 14 | .0BOB | .0793 | .0778 | .0764 | .0749 | .0735 | .0721 | .0708 | .0694 | .0681
1.8 | 4641 | 4649 | 4656 | 4664 | 4671 | 4678 | 4686 | 4693 | 4699 | 4706 15 | .D668 | .0655 | .0643 | .0630 | .0618 | .0606 | .0594 | .0582 | .0571 | .0559
19 | 4713 | 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 4756 | 4761 | 4767

2.0 | 4772 | 4778 | 4783 | .AT88 | 4793 | 4798 | 4803 | 4808 | 4812 | 4817 16 | .0548 | .0537 | .0526 | .0516 | .0505 | .0495 | .0485 | .0475 | .0465 | .0455
2.1 | 4821 | AB26 | 4830 | 4834 | 4838 | 4842 | 4846 | 4850 | .4854 | .4857 1.7 | .0446 | .0436 | .0427 | .0418 | .0409 | .0401 | .0392 | .0384 | .0375 | .0367
2.2 | 4861 | .4B64 | .4868 | 4871 | 4875 | 4878 | .4881 | .4884 | .4887 | .4890 1.8 | .0359 | .0351 | .0344 | .0336 | .0329 | .0322 | .0314 | .0307 | .0301 | .0294
2.3 | .4893 | .4896 | .4898 | .4901 | .4904 | .4906 | .4909 | .4911 | .4913 | .4916 19 | .0287 | .0281 | .0274 | .0268 | .0262 | .0256 | .0250 | .0244 | .0239 | .0233
2.4 | 4918 | .4920 | .4922 | .4925 | .4927 | .4929 | .4931 | .4932 | .4934 | 4936 2.0 | .0228 | .0222 | .0217 | .0212 | .0207 | .0202 | .0197 | .0192 | .0188 | .0183
2.5 | 4938 | .4940 | .4941 | .4943 | 4945 | 4046 | .4948 | .4949 | .4951 | .4952

2.6 | .4953 | .4955 | .4956 | .4957 | .4959 | .4960 | .4961 | .4962 | .4963 | .4964 2.1 0179 | .0174 | .0170 | .0166 | .0162 | .0158 | .0154 | .0150 | .0146 | .0143
2.7 | 4965 | .4966 | .4967 | .4968 | .4969 | 4970 | 4971 | 4972 | 4973 | 4974 22 0139 | .0136 | .0132 | .0129 | .0125 | .0122 | .0119 | .0116 | .0113 | .0110
2.8 | 4974 | 4975 | 4976 | 4977 | 4977 | 4978 | 4979 | 4979 | 4980 | 4981 2.3 | .0107 | .0104 | .0102 | .0099 | .0096 | .0094 | .0091 | .0089 | .0087 | .0084
2.9 | 4981 | .4982 | 4982 | 4983 | .4984 | .4984 | 4985 | 4985 | .4986 | .4986 2.4 | .0082 | .0080 | .0078 | .0075 | .0073 | .0071 | .0069 | .0068 | .0066 | 0064
3.0 | 4987 | .A987 | 4987 | 4988 | 4988 | .4989 | 4989 | 4989 | .4990 | .4950 2.5 | .0062 | .0060 | .0059 | .0057 | .0055 | .0054 | .0052 | .0051 | .0049 | .0048
3.1 | 45390

3.2 | 4993 2.6 | .0047 | .0045 | .0044 | .0043 | .0041 | .0040 | .0039 | .0038 | .0037 | .0036
3.3 || 4995 2.7 | .0035 ) .0034 | .0033 | .0032 | .0031 | .0030 | .0029 | .0028 | .0027 | .0026
3.4 | 4997 2.8 | .0026 | .0025 | .0024 | .0023 | .0023 | .0022 | .0021 | .0021 | .0020 | .0019
3.5 | .4998 2.9 | .0019 | .0018 | .0018 | .0017 | .0016 | .0016 | .0015 | .0015 | .0014 | .0014
4.0 | .4999 3.0 | .0013 ] .0013 | .0013 | .0012 | .0012 | .0011 | .0011 | .0011 | .0010 | .0010

A. NORMAL CURVE AREA TABLE

B. NORMAL CURVE TAIL AREA TABLE (RIGHT TAIL)

Foldout 5. Normal Curve Area.




N2=3 N2=7

U\N1 1 2 3 U\N1 1 2 3 4 5 6 7
0 .250 | 100 | .050 0 125 | .028 | 008 | 003 | 001 | 001 [ .000
1 .500 | 200 | .100 i 250 | 111 | 017 | .oo6 | 003 | .oo1 | 001
2 750 | .400 | .200 2 .375 | .167 | .033 | .012 | 005 | .002 | .001
3 600 | 350 3 500 | 250 058 [ 021 009 | .004 | 002
a 500 a .625 | 333 | .092 | .036 | .015 | .007 | .003
5 650 5 444 | 133 | 055 [ 024 | 011 | 006
6 .556 | 192 | .082 | 037 | .017 | .009
7 258 | .115 | 053 | .026 | .013
N2=4 ] 333 | .158 | 074 | .037 | .019
U1 1 2 3 4 9 417 | 206 | 101 | 051 | .027
0 200 | 067 | .028 | 014 10 500 | .264 | 134 | .069 [ .036
1 400 | 133 | 057 | 020 11 583 | .324 [ .172 | .090 | .049
2 600 | 267 | .114 | 057 12 394 | 216 | .117 | .064
3 400 | 200 | .100 13 464 | 265 | .147 | .082
a4 600 | 314 | AT 14 538 | 319 | .183 | .104
5 429 | .243 15 378 | .223 | .130
] 571 343 16 438 | 267 159
7 443 17 500 | .314 | .191
8 557 18 562 | .365 | .228
19 418 | .267
20 .473 | 310
N2=5 21 527 | .355
u\n1 1 2 3 4 5 22 .402
0 167 | .047 | 018 | 008 | .004 23 451
1 333 | .095 | .036 | 016 | .008 24 500
2 500 | 90 | 071 | 032 | 016 25 .549
3 .667 | 286 | .125 | 056 | .028
4 429 | 196 | 095 | .048 N2=8
5 571 | 286 | 143 | 075 uwnt | 1 2 3 4 5 6 7 8
6 393 | .206 | .111 0 11 | 022 | 006 | 002 | 001 | .000 | .000 | .000
7 .500 | 278 | .155 1 222 | 044 | 012 | 004 | 002 | .001 [ .000 | .000
8 607 | .365 [ .210 2 333 | 089 | 024 | 008 | 003 | .002 | .001 | .000
9 452 | .274 3 .44 | 133 | a2 | 014 | 005 | .004 | .001 | .001
10 548 | 345 4 556 | 200 067 | 024 | 009 | .006 | .002 | .001
1 421 5 267 | .097 | .036 [ .015 | .010 | .003 | .001
12 .500 6 356 | 139 [ .05 [ .023 | .015 | 005 | .002
13 579 7 444 | 188 | .077 [ .033 | 021 | 007 | .003
8 556 | 248 | .107 | .047 | .030 | .010 | .005
9 315 | .41 | 064 | oM | .014 | .007
10 387 | 184 | 085 | .054 [ .020 | .010
N2=6 11 461 | 230 | 111 | o071 | 027 | .014
U1 | 1 2 3 4 5 6 12 539 | 285 | 142 | 091 | 036 | .019
0 143 | 036 | .012 | 005 | .002 | .001 13 341 | 177 | 114 | 047 | 025
1 286 | 071 | .024 | 010 | .004 | 002 14 404 | 217 | a1 | 060 | .032
2 428 | 143 | 048 | 019 | .009 | .004 15 467 | 262 | 172 | 076 | 041
3 571 | 214 | .083 | 033 | .015 | 008 16 533 | 311 | .207 [ .095 | .052
4 321 | 131 | 057 | .026 | .013 17 362 | .245 | 116 | .065
5 429 | .190 | 086 | .041 | .021 18 416 | .286 | .140 | .080
[ 571 | 274 129 | 063 | 032 19 A72 | 331 168 097
7 357 | 176 | .089 | .047 20 528 | .377 | .198 | .117
8 452 | 238 | .123 | .066 21 426 | 232 | 139
9 548 | 305 | .165 | .090 22 475 | 268 | .164
10 381 | 214 | 120 23 525 | 306 | .191
11 457 | .268 | .155 24 347 | 221
12 545 | .331 | .197 25 389 | .253
13 386 | 242 26 433 | .287
14 465 | 294 27 478 | .323
15 535 | .350 28 .522 | .360
16 409 29 399
17 469 30 439
18 531 31 .480
32 520

Table of U-Critical Vlaues
8 or Less Samples

Foldout 6. Table of U-Critical Values -8 or Less Samples.



N for Smaller Sample Size

N for Smaller Sample Size

One Tail alpha = .05

9| 10 11 12 13 | 14 | 15 | 16 17 18 19 20
1 0 0
2 [1 1 1 2 2 2 3 3 3 4 4 4
3 |3] 4 5 5 6 7 7 8 9 9 10 11
4 |6 7 8 9 10 11 12 14 15 16 17 18
5 [o] 11 12 13 15 16 18 19 20 22 23 25
6 [12] 14 16 17 19 21 23 25 26 28 30 32
7 |15] 17 19 21 24 26 28 30 33 35 37 39
8 [18] 20 23 26 28 31 33 36 39 41 44 47
9 [21] 24 27 30 33 36 39 42 45 48 51 54
10 [24] 27 31 34 37 41 44 48 51 55 58 62
11 |27] 31 34 38 42 46 50 54 57 61 65 69
12 [30] 34 38 42 47 51 55 60 64 68 72 77
13 33| 37 42 47 51 56 61 65 70 75 80 84
14 [36] a1 46 51 56 61 66 71 77 82 87 92
15 [39]| 44 50 55 61 66 72 77 83 88 94 100
16 [42] 48 54 60 65 71 77 83 89 95 101 | 107
17 |45] 51 57 64 70 77 83 89 96 102 | 109 | 115
18 |48]| 55 61 68 75 82 88 95 102 | 109 | 116 | 123
19 |51] 58 65 72 80 87 94 101 | 109 | 116 | 123 | 130
20 |54]| 62 69 77 84 92 100 | 107 | 115 | 123 [ 130 | 138

One Tail alpha =.01

9| 10 11 12 13 | 14 | 15 | 16 17 18 19 20
7
2 0 0 0 0 0 0 1 1
3 [+ 1 1 2 2 2 3 3 4 4 4 5
4 3] 3 4 5 5 6 7 7 8 9 9 10
5 |5] 6 T 8 9 10 11 12 13 14 15 16
6 [ 7] 8 9 11 12 13 15 16 18 19 20 22
7 o] 1 12 14 16 17 19 21 23 24 26 28
g8 [11] 13 15 17 20 22 24 26 28 30 32 34
9 [14] 18 18 21 23 26 28 31 33 36 38 40
10 [16] 19 22 24 27 30 33 36 38 41 44 47
1 |18] 22 25 28 31 34 37 41 44 47 50 53
12 [21] 24 28 31 35 38 42 46 49 53 56 60
13 23| 27 31 35 39 43 47 51 55 59 63 67
14 |26] 30 34 38 43 47 51 56 60 65 69 73
15 |28]| 33 37 42 47 51 56 61 66 70 75 80
16 [31] 36 41 46 51 56 61 66 71 76 82 87
17 33| 38 44 49 55 60 66 71 77 82 88 93
18 [36] 41 47 53 59 65 70 76 82 88 94 100
19 |[38]| 44 50 56 63 69 75 82 88 94 101 107
20 |40] 47 53 60 67 73 80 87 93 100 | 107 | 114

Table of U-Critical Values

9 or More Samples

Foldout 7. Table of U-Critical Values -9 or More Samples.




Sample Sizes Sample Sizes Sample Sizes Sample Sizes
H P H P H P H -]
N1 N2 N3 M1 N2 N3 N1 N2 N3 N1 N2 N3
2 1 1 2.700 | 500 4 3 2 6.4444| .008 5 2 2 |6.5333] .008 5.6308] .050
6.3000] .011 6.1333] .013 4.5487) .099
2 2 1. 3.600 | .200 5.44441 .08 5.1600] .034 45231 103
54000 .051 |5.04000 .056
2 2 2 4.571 | 067 45111 .0%8 4.3733] .0%0 5 4 4 7.7604 ) .009
3.714 | .200 4.44441 102 4.2933] .122 7.7440) 011
3 1 1 3.200 | 300 4 3 3 6.7455] .010 5.6571) .049
3 2 1 4.286 | 100 6.7091] .013 5 3 | 6.4000] .012 5.6176] .050
3.857 | .133 57909 .046 4.96001 .048 4.6187) .100
5.7273] 050 4.8711] .052 4.5527| .102
3 2 2 5357 | .029 4.7001] .092 4.0178] .095
4.714 | 048 4.7000] 101 3.8400] .123 5 5 1 7.3091) .009
4.500 | 067 6.8364] .011
4.464 | 105 4 4 1 |e.6667] .010 H 3 2 ]6.9091) .009 51273 046
6.1667| .022 6.8218] .010 4.9091) .053
3 3 1 5.143 | 043 4.9667| .048 5.2509] .045 4.1091] .086
4.571 | .100 4.8667| .054 |5.1055) .052 4.0364) .105
4.000 | 129 4.1667| .082 4.6509] .091
3 | 2 6.250 | 011 4.0667] .102 4.4945] .101 5 5 2 7.3385] .010
5.361 | 032 4 4 2 7.0364] 006 7.2692] 010
5.139 | 061 6.8727] .011 5 3 3 7.0788] .009 5.3385| 047
4.556 | .100 54545 .046 6.9818) .011 5.2462] .051
4250 | 121 5.2364) .052 5.6485] .049 4.6231| 097
3 3 3 7.200 | .004 4.5545] .098 |5.5152] .051 450771 .100
6.489 | 011 4.4455] .103 4.5333] .097
5.689 | .029 4 4 3 7.1439| .010 4.41211 109 5 5 3 7.5780] .010
600 | 050 7.1364) .011 7.5423] .010
5.067 | 086 5.5985] .04% 5 4 1 |6.9545] .008 5.7055]| 046
4.622 | 100 5.5758] .051 6.8400] .011 56264 051
4 2 i 3.571 | 200 4.5455] .099 4.9855( .044 45451 .100
4.4773] .102 4.8600] .056 4.5363) .102
4 2 i 4.821 | 057 3.9873] .098
4.500 | 076 4 4 4 7.6538] .008 3.9600] .102 5 5 4 7.8229] 010
4.018 | .114 7.5385] .011 7.7914] 010
5.6923| 049 5 4 2 7.2045] .009 5.6657| .049
4 2 2 6.000 | .014 5.6538| .054 7.1182) .010 5.6429] .050
5333 ) 033 4.6539] .097 |5.2727] 049 45229 099
5.125 | .052 4.5001] .104 5.2682] .050 4.5200) .101
4.458 | .100 4.5409] .058
4.167 | 105 H 1 1 |3.8571) .143 4.5182] .101 H] B 5 |8.0000) .009
7.9800] 010
4 3 1 5833 | 011 5 2 1 5.2500] .03 5 4 3 744450 .010 5.7800) 049
5.208 | 050 5.0000] .048 7.3943] .011 5.6600) .051
5.000 | 057 4.4500] .071 5.6564] .049 4.5600] .100
4.056 | 093 4.2000] .085 4.5000) 102
3.889 | 129 4.0500) 0.119

Table of Probabilities for
Kruskal-Wallis H-Test

Foldout 8. Table of Probabilities for Kruskal-Wall H-Test.
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Foldout 9. Table of Critical VValues for Chi-Square Test.
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The Analysis Wheel

Follow-Up Collect Data

Verity

Analysis )
Process

Investigate

Review

Problem
Solving | Analyze

2R071V1U5001

These are the Processes, Rarely in order, Repeated many times, Never ending!

Foldout 10. The Analysis Wheel.
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The 12-Step Analysis Process
Flow Chart

Concern identified by someone.
May be asked by someone (self included) in the analysis
section or another part of the organization. The data itself
may be telling you it needs to be investigated

Answer the
question and
document
findings!

Is there a
simple
explanation?

No

Collect Data

What data is needed? Who has the data or information on the

subject? Are there any other sources? What additional
information can be obtained? How will it be used? What data do
we have? How long will it take to collect?

Yes Is more Is the problem
data clearly
required? defined?

Have problem
restated by
source raising
the concern

Foldout 11. The 12-Step Analysis Proces Flow Chart.
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Verify
Are the sources reliable? Is there a second source to verify or use to
cross check the data / information with? 1s this ina TO or
Publication? Is the individual a subject matter expert? Is this the
right data? Is this all the data required? TIs another source needed?

No

No Is this all the data Have all sources been
Collect ; - o
Data needed including past checked for additional
performance & data related to scope
standards?
Yes
ves Is a review of new No Yes
. : ; Is there data to be manipulated,
data going to clarify 5
; 1 e computed or graphed?
information
No
No Yes Can anything be Yes
Has data been analyzed ferred b < i -
reviously? o i by
P : nformation?
No
No ave all problems been Yes Yo tiis research No
identified & solutions e
complete?

2R071V1US003

Foldout 12. Verify.
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2RO71V1U5004

Calculate Descriptive Statistics -
Range, Mean, Median, Mode,
Standard Deviatior.High Value,Low
Value, Variation, Upper and Lower
Control Limits

Manipulate and Compute
What is the best way to show the data? Have other types of graphs
and charts been looked at to display the data? Have all descriptive
statistics been calculated? Did the data need to be converted from
nominal and ordinal to ratio or interval?

Does the data need to be
converted?

Convert Data

Have all descriptive

statistics been

Have the calculations

|
|
Develop Charts, graphs,
Tables - Use several different
types when starting out, you
don’t have to use them in the
Final Report/Briefing

been verified?

Is like data, standards
or past performance

available to compare it
to?

@ ‘l’es

Foldout 13. Manipulate and Compute.



Compare
Are there more deviations than expected? Is there a trend? Is it stable? Is it
positive or negative? Are there data points that need to be explained? Did the
data show increases or decrease where anticipated? Did it meet goals or
standards? How does it compare to other organizations / units / benchmarks?
Can a critical evaluation of the data be accomplished? Does the data follow
patterns of past performance?

Collect
Data

Is this all the data
required available?

Have the calculations
been verified

Manipulate
& Compute

Has everything been
calculated / charted?

Have all charts & tables been
No

compared to standards, past
erformance or expected results?

Foldout 14. Compare.
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Review
Was the original concern sufficiently explained? Was the original question the correct one
to ask? Should the original concern be restated? Are there extreme values in the data? Are
answers available for obvious questions? Are there seasonal or cyclic variations? Are there
abrupt changes in the data? What caused these changes? Was a summary of information
developed? What is the next process based on available data?

Is more data
required?

Are there more
calculations to
do?

Manipulate
&
Compute

Has information and
data been verified?

Was it compared to
similar data or
standards?

Is the concern
answered?

Foldout 15. Review.
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Analyze

What is the makeup of vour organization? What is the structure of the unit? What is
the mission of the unit? Who are the agencies with a stake in or are responsible for the
process? What are the meaning and application of each statistic used? What other
tools are available? Which of the following could be used Pareto chart, seasonal
variations, control charts. correlation. linear regression. trends. extrapolation. Kurtosis,
ete? Isa test guide available? Do you know what the statistics tell you? What are the
elements that make up 2 particular statistics? Are they meaningful? What effect does a
change in one element have on the statistics? What effect does one statistics have on
the values of other statistics? How accurate are vour sources of data?

Has thenull
Hypothesas been
stated?

Is this Nominal
or ordinal data?

Can the databe
converted?

State null and altemate h
hypotheses, choose statistical Perform Non-Parametric | N0
tests, specifylevelof tests
significance, find sampling
distribution, determine rejection I
cntena

Convert data to
ratio orinterval

I= datafrom Normal
Distribution?

Perform
Parametric tests

Have calculations,
charts and other
information been
verified

Isall thedata
collected?

Collect
Data

Have all
calculations been
completed?

Was it compared to
Standards or similar

Compare

Document test results -
ANOVA, Homogeneity
of samples, varance,

means, Testfor
Proportions

Is a problem
indicated?

Foldout 16

. Analyze.
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Manipulate
& Compute

Inference
Does the analysis indicate a problem? Do we need to restate the problem?
What are the significant test results? What do the results mean with reference
to the problem in plain English? What factors can be eliminated by the test
results? What areas need to be researched (static information) and / or
investigated (people, processes, hands-on)?

Document
everything
inferred

Collect
Data

Is all the data
available?

Have the
calculations been
verified?

Are there more
calculations to do?

Was it compared
to similar data or
standards?

Was a review
accomplished?

Yes

Yes
Is the concern
answered?
No
Is there more to
be analyzed?

No

Research

Foldout 17. Inference.
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Research

Can you relate pertinent information to the problem and significant test
statistics? What questions still remain? What are the root causes of the
problem? What pubs and tech data is available? Who has logs with
information? Are there any databases with more data?

What information is available? Can other sections help solve this problem?

Isall the data

available?

Have the
caleulations
een verified?

Manipulate
&
Compute

ave all charts an
calculations been
accomplished?

Was it compare
to similar data or
standards?

2RO71V1US009

No

Was a review
accomplished?

Is the concern
answered?

s there more to
be analyzed?

No

Can anything
Ise be inferred?

No

Investigate

Foldout 18. Research.
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Investigate
This step requires movement away from the office and out to the field! Were
questions asked? Have all ideas been solicited? Have statements been verified
or is information conflicting? Has the process been witnessed? Have parts been|
viewed? Are the parts small enough to show in briefings? Are surveys required
to get additional information? Why does the problem exist? Has a stop gap
(band-aid) been applied to temporarily mask the problem? Are other problems
discovered part of the problem?

Is all the data
available?

s the concern
answered?
Yes

Have all numbers
been analyzed?

Have the
calculations been
verified?

Are charts, graphs,
tables and calculations
complete?

Manipulate
& Compute

Was It compared
to similar data or
standards?

No
Is more research
required?
No

Was a review
accomplished?

2RO71V1US010

Foldout 19. Investigate.
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Identify
What is the cause of the problem? What are the contributing factors? What problems were found
that are unrelated to the original problem? Were all deficiencies that caused the problem
identified? Has the objective been kept in sight? Has EVERYTHING been documented? Do the
conclusions reached fix the problem? Have non-contributing factors been identified? Document

your findings!
|

Document everything that
hasbeenidentified

Are there more

E Manipulate &
caleulations to do?

Compute

calculations been
verified?

Was it compared to
similar dataor
standards?

Compare

Collect
Data

Was a review
accomplished?

s there more to be
analyzed?

Is the

Is the concemn
answered?

vestigate

mn

cnmpl-ele’.‘

Foldout 20. Identify.
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Wrap-up
What are the possible solutions? What are the causes and the effects of the problem? Were conclusions drawn
from the data, research and investigations performed? What recommendations are appropriate? Is everything
documented? Has an outline been created? Are the materials organized? Is a written narrative appropriate?
Has it been edited? Is a briefing required? Who is the audience? What do they know about the
concern/problem? What is the best type logic to use when organizing the information for a written narrative
or briefing? Are the recommendations meaningful? Was the objective met (to identify the cause and provide a
logical explanation)? Is reference material available to format the written narrative?

Collect
Data

Is there more to

s all the data be analyzed?

available?

research

calculations required?

been venfied

s there more to
investigate?

something
missed?

Are there more
calculations to
do? Prepare briefing
and study -
remember to
consider all
audiences

Formal

out brief is
expected?

Was it compared
to similar data or

standards? Informal

Write up findings in
letter and verbally
brief individuals
with concern

File report
in follow-
up folder

[Present briefing and|
copy of study to
individuals who
need to

s the concern
answered?

Was a review
accomplished?

as enough time
passed since
closing study?

2RO7T1V1US012

Foldout 21. Wrap-up.

Follow-up
Is the analysis complete? Has sufficient time passed? Have positive results
been sustained? Has the process changed? Has it reverted to the old way?
Was the proper action taken? Was the study and results a success? Has all
significant data/information been monitored? Have follow-up actions been

documented? Has management been informed? Is continuous monitoring
still necessary?

Collect Data

Foldout 22. Follow-up
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