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 Page 5 Critical values for Spearman’s rank
Level of significance for a one−tailed test

0 • 050 • 0250 • 010 • 0050 • 0025
Level of significance for a two−tailed test

N0 • 100 • 050 • 0250 • 010 • 005
50 • 9001 • 0001 • 0001 • 0001 • 000
60 • 8290 • 8860 • 9431 • 0001 • 000
70 • 7140 • 7860 • 8930 • 9290 • 964
80 • 6430 • 7380 • 8330 • 8810 • 905
90 • 6000 • 7000 • 7830 • 8330 • 867

100 • 5640 • 6480 • 7450 • 7940 • 830



 Page 6 Critical values for Spearman’s rank continued.

Level of significance for a one−tailed test
0 • 050 • 0250 • 010 • 0050 • 0025
Level of significance for a two−tailed test

N0 • 100 • 050 • 0250 • 010 • 005
110 • 5360 • 6180 • 7090 • 7550 • 800
120 • 5030 • 5870 • 6780 • 7270 • 769
130 • 4840 • 5600 • 6480 • 7030 • 747
140 • 4640 • 5380 • 6260 • 6790 • 723
150 • 4460 • 5210 • 6040 • 6540 • 700
160 • 4290 • 5030 • 5820 • 6350 • 679



 Page 7 Critical values for Spearman’s rank continued.

Level of significance for a one−tailed test
0 • 050 • 0250 • 010 • 0050 • 0025
Level of significance for a two−tailed test

N0 • 100 • 050 • 0250 • 010 • 005
170 • 4140 • 4850 • 5660 • 6150 • 662
180 • 4010 • 4720 • 5500 • 6000 • 643
190 • 3910 • 4600 • 5350 • 5840 • 628
200 • 3800 • 4470 • 5200 • 5700 • 612
210 • 3700 • 4350 • 5080 • 5560 • 599
220 • 3610 • 4250 • 4960 • 5440 • 586



 Page 8 Critical values for Spearman’s rank continued.

Level of significance for a one−tailed test
0 • 050 • 0250 • 010 • 0050 • 0025
Level of significance for a two−tailed test

N0 • 100 • 050 • 0250 • 010 • 005
230 • 3530 • 4150 • 4860 • 5320 • 573
240 • 3440 • 4060 • 4760 • 5210 • 562
250 • 3370 • 3980 • 4660 • 5110 • 551
260 • 3310 • 3900 • 4570 • 5010 • 541
270 • 3240 • 3820 • 4480 • 4910 • 531
280 • 3170 • 3750 • 4400 • 4830 • 522



 Page 9 Critical values for Spearman’s rank continued.

Level of significance for a one−tailed test
0 • 050 • 0250 • 010 • 0050 • 0025
Level of significance for a two−tailed test

N0 • 100 • 050 • 0250 • 010 • 005
290 • 3120 • 3680 • 4330 • 4750 • 513
300 • 3060 • 3620 • 4250 • 4670 • 504

The calculated value must be equal to or exceed 
the critical value in this table for significance to be 
shown.
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 Page 11 Critical values for chi−squared distribution
Level of significance for a one−tailed test

0 • 100 • 050 • 0250 • 010 • 0050 • 0005

Level of significance for a two−tailed test

df0 • 200 • 100 • 050 • 0250 • 010 • 001

11 • 642 • 713 • 845 • 026 • 6410 • 83

23 • 224 • 615 • 997 • 389 • 2113 • 82

34 • 646 • 257 • 829 • 3511 • 3516 • 27

45 • 997 • 789 • 4911 • 1413 • 2818 • 47

57 • 299 • 2411 • 0712 • 8315 • 0920 • 52



 Page 12 Critical values for chi−squared distribution continued.
Level of significance for a one−tailed test

0 • 100 • 050 • 0250 • 010 • 0050 • 0005

Level of significance for a two−tailed test

df0 • 200 • 100 • 050 • 0250 • 010 • 001

68 • 5610 • 6512 • 5914 • 4516 • 8122 • 46

79 • 8012 • 0214 • 0716 • 0118 • 4824 • 32

811 • 0313 • 3615 • 5117 • 5420 • 0926 • 12

912 • 2414 • 6816 • 9219 • 0221 • 6727 • 88

1013 • 4415 • 9918 • 3120 • 4823 • 2129 • 59



 Page 13 Critical values for chi−squared distribution continued.
Level of significance for a one−tailed test

0 • 100 • 050 • 0250 • 010 • 0050 • 0005

Level of significance for a two−tailed test

df0 • 200 • 100 • 050 • 0250 • 010 • 001

1114 • 6317 • 2819 • 6821 • 9224 • 7331 • 26

1215 • 8118 • 5521 • 0323 • 3426 • 2232 • 91

1316 • 9919 • 8122 • 3624 • 7427 • 6934 • 53

1418 • 1521 • 0623 • 6926 • 1229 • 1436 • 12

1519 • 3122 • 3125 • 0027 • 4930 • 5837 • 70



 Page 14 Critical values for chi−squared distribution continued.
Level of significance for a one−tailed test

0 • 100 • 050 • 0250 • 010 • 0050 • 0005

Level of significance for a two−tailed test

df0 • 200 • 100 • 050 • 0250 • 010 • 001

1620 • 4723 • 5426 • 3028 • 8532 • 0039 • 25

1721 • 6224 • 7727 • 5930 • 1933 • 4140 • 79

1822 • 7625 • 9928 • 8731 • 5334 • 8142 • 31

1923 • 9027 • 2030 • 1432 • 8536 • 1943 • 82

2025 • 0428 • 4131 • 4134 • 1737 • 5745 • 32



 Page 15 Critical values for chi−squared distribution continued.
Level of significance for a one−tailed test

0 • 100 • 050 • 0250 • 010 • 0050 • 0005

Level of significance for a two−tailed test

df0 • 200 • 100 • 050 • 0250 • 010 • 001

2126 • 1729 • 6232 • 6735 • 4838 • 9346 • 80

2227 • 3030 • 8133 • 9236 • 7840 • 2948 • 27

2328 • 4332 • 0135 • 1738 • 0841 • 6449 • 73

2429 • 5533 • 2036 • 4239 • 3642 • 9851 • 18

2530 • 6834 • 3837 • 6540 • 6544 • 3152 • 62



 Page 16 Critical values for chi−squared distribution continued.
Level of significance for a one−tailed test

0 • 100 • 050 • 0250 • 010 • 0050 • 0005

Level of significance for a two−tailed test

df0 • 200 • 100 • 050 • 0250 • 010 • 001

2631 • 8035 • 5638 • 8941 • 9245 • 6454 • 05

2732 • 9136 • 7440 • 1143 • 2046 • 9655 • 48

2834 • 0337 • 9241 • 3444 • 4648 • 2856 • 89

2935 • 1439 • 0942 • 5645 • 7249 • 5958 • 30

3036 • 2540 • 2643 • 7746 • 9850 • 8959 • 70



 Page 17 Critical values for chi−squared distribution continued.

Level of significance for a one−tailed test

0 • 100 • 050 • 0250 • 010 • 0050 • 0005

Level of significance for a two−tailed test

df0 • 200 • 100 • 050 • 0250 • 010 • 001

4047 • 2751 • 8155 • 7659 • 3463 • 6973 • 40

5058 • 1663 • 1767 • 5171 • 4276 • 1586 • 66

6068 • 9774 • 4079 • 0883 • 3088 • 3899 • 61

7079 • 7285 • 5390 • 5395 • 02100 • 43112 • 32
The calculated value must be equal to or exceed the critical 
value in this table for significance to be shown.
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 Page 19
Critical values for the Mann−Whitney U test
p ≤ 0 • 05 (one−tailed), p ≤ 0 • 10 (two−tailed)

Nb
56789101112

   Na
545689111213
65781012141617
768111315171921
8810131518202326
9912151821242730

101114172024273134



 Page 20
p ≤ 0 • 05 (one−tailed), p ≤ 0 • 10 (two−tailed) continued.

Nb
56789101112

   Na
111216192327313438
121317212630343842
131519242833374247
141621263136414651
151823283339445055
161925303642485460



 Page 21
p ≤ 0 • 05 (one−tailed), p ≤ 0 • 10 (two−tailed) continued.

Nb
56789101112

   Na
172026333945515764
182228354148556168
192330374451586572
202532394754626977



 Page 22
p ≤ 0 • 05 (one−tailed), p ≤ 0 • 10 (two−tailed) continued.

Nb
1314151617181920

   Na
51516181920222325
61921232526283032
72426283033353739
82831333639414447
93336394245485154

103741444851555862



 Page 23
p ≤ 0 • 05 (one−tailed), p ≤ 0 • 10 (two−tailed) continued.

Nb
1314151617181920

   Na
114246505457616569
124751556064687277
135156616570758084
145661667177828792
1561667277838894100
16657177838995101107



 Page 24
p ≤ 0 • 05 (one−tailed), p ≤ 0 • 10 (two−tailed) continued.

Nb
1314151617181920

   Na
177077838996102109115
1875828895102109116123
19808794101109116123130
208492100107115123130138



 Page 25
p ≤ 0 • 01 (one−tailed), p ≤ 0 • 02 (two−tailed)

Nb
56789101112

   Na
512345678
6234678911
734679111214
8467911131517
95791114161821

1068111316192224



 Page 26
p ≤ 0 • 01 (one−tailed), p ≤ 0 • 02 (two−tailed) continued.

Nb
56789101112

   Na
1179121518222528
12811141721242831
13912162023273135
141013172226303438
151115192428333742
161216212631364146



 Page 27
p ≤ 0 • 01 (one−tailed), p ≤ 0 • 02 (two−tailed) continued.

Nb
56789101112

   Na
171318232833384449
181419243036414753
191520263238445056
201622283440475360



 Page 28
p ≤ 0 • 01 (one−tailed), p ≤ 0 • 02 (two−tailed) continued.

Nb
1314151617181920

   Na
5910111213141516
61213151618192022
71617192123242628
82022242628303234
92326283133363840

102730333638414447



 Page 29
p ≤ 0 • 01 (one−tailed), p ≤ 0 • 02 (two−tailed) continued.

Nb
1314151617181920

   Na
113134374144475053
123538424649535660
133943475155596367
144347515660656973
154751566166707580
165156616671768287



 Page 30
p ≤ 0 • 01 (one−tailed), p ≤ 0 • 02 (two−tailed) continued.

Nb
1314151617181920

   Na
175560667177828893
1859657076828894100
19636975828894101107
206773808793100107114



 Page 31
p ≤ 0 • 025 (one−tailed), p ≤ 0 • 05 (two−tailed)

Nb
56789101112

   Na
5235678911
6356810111314
75681012141618
868101315171922
9710121517202326

10811141720232629



 Page 32
p ≤ 0 • 025 (one−tailed), p ≤ 0 • 05 (two−tailed) continued.

Nb
56789101112

   Na
11913161923263033
121114182226293337
131216202428333741
141317222631364045
151419242934394449
161521263137424753



 Page 33
p ≤ 0 • 025 (one−tailed), p ≤ 0 • 05 (two−tailed) continued.

Nb
56789101112

   Na
171722283439455157
181824303642485561
191925323845525865
202027344148556269



 Page 34
p ≤ 0 • 025 (one−tailed), p ≤ 0 • 05 (two−tailed) continued.

Nb
1314151617181920

   Na
51213141517181920
61617192122242527
72022242628303234
82426293134363841
92831343739424548

103336394245485255



 Page 35
p ≤ 0 • 025 (one−tailed), p ≤ 0 • 05 (two−tailed) continued.

Nb
1314151617181920

   Na
113740444751555862
124145495357616569
134550545963677276
145055596467747883
155459647075808590
165964707581869298



 Page 36
p ≤ 0 • 025 (one−tailed), p ≤ 0 • 05 (two−tailed) continued.

Nb
1314151617181920

   Na
1763677581879399105
18677480869399106112
197278859299106113119
2076839098105112119127



 Page 37
p ≤ 0 • 005 (one−tailed), p ≤ 0 • 01 (two−tailed)

Nb
56789101112

   Na
501123456
612345679
71346791012
824679111315
9357911131618

104691113161821



 Page 38
p ≤ 0 • 005 (one−tailed), p ≤ 0 • 01 (two−tailed) continued.

Nb
56789101112

   Na
1157101316182124
1269121518212427
13710131720242731
14711151822263034
15812162024293337
16913182227313641



 Page 39
p ≤ 0 • 005 (one−tailed), p ≤ 0 • 01 (two−tailed) continued.

Nb
56789101112

   Na
171015192429343944
181116212631374247
191217222833394551
201318243036424854



 Page 40
p ≤ 0 • 005 (one−tailed), p ≤ 0 • 01 (two−tailed) continued.

Nb
1314151617181920

   Na
5778910111213
61011121315161718
71315161819212224
81718202224262830
92022242729313336

102426293134373942



 Page 41
p ≤ 0 • 005 (one−tailed), p ≤ 0 • 01 (two−tailed) continued.

Nb
1314151617181920

   Na
112730333639424548
123134374144475154
133438424549535660
143842465054586367
154246515560646973
164550556065707479



 Page 42
p ≤ 0 • 005 (one−tailed), p ≤ 0 • 01 (two−tailed) continued.

Nb
1314151617181920

   Na
174954606570758186
185358647075818792
195663697481879399
2060677379869299105

The calculated value must be equal to or less 
than the critical value in this table for significance 
to be shown.
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 Page 44
Critical values for the Wilcoxon Signed Ranks 
test

n

Level of significance for a one−tailed test
0 • 050 • 0250 • 01

Level of significance for a two−tailed test
0 • 10 • 050 • 02

N = 50−−
620−
7320
8531
9853



 Page 45 Critical values for the Wilcoxon Signed Ranks test 
continued.

n

Level of significance for a one−tailed test
0 • 050 • 0250 • 01

Level of significance for a two−tailed test
0 • 10 • 050 • 02

N = 101185
1113107
1217139

The calculated value must be equal to or 
less than the critical value in this table for 
significance to be shown.


