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Probability formula’s

P(A and also B) = 
0 if A and B are mutually exclusive.


P(A)•P(B) if A and B are independent.

P(Either A or B or both) = 
P(A) + P(B) if A and B are mutually exclusive


P(A) + P(B) - P(A)•P(B) if A and B are independent

Binomial Formula

                         N!

P(Exactly X Heads) = ---------- PX•(1-P)N-X
                      X!•(N-X)!

Z Formula’s

    X-bar - µ

Z = ----------


Sigma

X = Z•Sigma + µ

Psychology 201 

Table of Critical Z values

Two-tailed significance



0.10
0.05
0.01

Critical Z:
1.65
1.96
2.58

Psychology 201 Table

of Critical T values


Two-tailed significance
df     0.10  0.05  0.01  

 2     2.92  4.30  9.93  

 3     2.35  3.18  5.84  

 4     2.13  2.78  4.60  

 5     2.02  2.57  4.03  

 6     1.94  2.45  3.71  

 7     1.89  2.36  3.50  

 8     1.86  2.31  3.36  

 9     1.83  2.26  3.25  

10     1.81  2.23  3.17  

11     1.80  2.20  3.11  

12     1.78  2.18  3.05  

13     1.77  2.16  3.01  

14     1.76  2.14  2.98  

15     1.75  2.13  2.95  

16     1.75  2.12  2.92  

17     1.74  2.11  2.90  

18     1.73  2.10  2.88  

19     1.73  2.09  2.86  

20     1.72  2.09  2.85  

21     1.72  2.08  2.83  

22     1.72  2.07  2.82  

23     1.71  2.07  2.81  

24     1.71  2.06  2.80  

25     1.71  2.06  2.79  

26     1.71  2.06  2.78  

27     1.70  2.05  2.77  

28     1.70  2.05  2.76  

29     1.70  2.05  2.76  

30     1.70  2.04  2.75  

40     1.68  2.02  2.70  

50     1.68  2.01  2.68  

60     1.67  2.00  2.66  

120    1.66  1.98  2.62 
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     1.65  1.96  2.58 




Psychology 201Table

of Critical Chi-square values



Significance

df     0.10  0.05  0.01  

1      2.71  3.84  6.64

2      4.60  5.99  7.38

3      6.25  7.82  9.35

4      7.78  9.49 11.14

5      9.24 11.07 12.83

Two-tailed p values for the t-test

Each tabled entry is the probability of a t as extreme as the column header if the null were true.


t
 df   0.500   1.000   1.500   2.000   2.500   3.000   3.500   4.000   4.500   5.000   

  1   0.704   0.500   0.374   0.295   0.242   0.204   0.177   0.155   0.139   0.125   

  2   0.666   0.422   0.272   0.183   0.129   0.095   0.072   0.057   0.046   0.037   

  3   0.651   0.391   0.230   0.139   0.087   0.057   0.039   0.028   0.020   0.015   

  4   0.643   0.373   0.208   0.116   0.066   0.039   0.024   0.016   0.010   0.007   

  5   0.638   0.363   0.193   0.101   0.054   0.030   0.017   0.010   0.006   0.004   

  6   0.634   0.355   0.184   0.092   0.046   0.024   0.012   0.007   0.004   0.002   

  7   0.632   0.350   0.177   0.085   0.040   0.019   0.009   0.005   0.002   0.001   

  8   0.630   0.346   0.172   0.080   0.036   0.017   0.008   0.003   0.002   0.001   

  9   0.629   0.343   0.167   0.076   0.033   0.014   0.006   0.003   0.001   00000   

 10   0.627   0.340   0.164   0.073   0.031   0.013   0.005   0.002   0.001   00000   

 11   0.626   0.338   0.161   0.070   0.029   0.012   0.004   0.002   00000   00000   

 12   0.626   0.337   0.159   0.068   0.027   0.011   0.004   0.001   00000   00000   

 13   0.625   0.335   0.157   0.066   0.026   0.010   0.003   0.001   00000   00000   

 14   0.624   0.334   0.155   0.065   0.025   0.009   0.003   0.001   00000   00000   

 15   0.624   0.333   0.154   0.063   0.024   0.008   0.003   0.001   00000   00000   

 16   0.623   0.332   0.153   0.062   0.023   0.008   0.002   0.001   00000   00000   

 17   0.623   0.331   0.151   0.061   0.022   0.008   0.002   00000   00000   00000   

 18   0.623   0.330   0.150   0.060   0.022   0.007   0.002   00000   00000   00000   

 19   0.622   0.329   0.150   0.060   0.021   0.007   0.002   00000   00000   00000   

 20   0.622   0.329   0.149   0.059   0.021   0.007   0.002   00000   00000   00000   

 21   0.622   0.328   0.148   0.058   0.020   0.006   0.002   00000   00000   00000   

 22   0.622   0.328   0.147   0.057   0.020   0.006   0.002   00000   00000   00000   

 23   0.621   0.327   0.147   0.057   0.019   0.006   0.001   00000   00000   00000   

 24   0.621   0.327   0.146   0.056   0.019   0.006   0.001   00000   00000   00000   

 25   0.621   0.326   0.146   0.056   0.019   0.006   0.001   00000   00000   00000   

 26   0.621   0.326   0.145   0.056   0.019   0.005   0.001   00000   00000   00000   

 27   0.621   0.326   0.145   0.055   0.018   0.005   0.001   00000   00000   00000   

 28   0.620   0.325   0.144   0.055   0.018   0.005   0.001   00000   00000   00000   

 29   0.620   0.325   0.144   0.054   0.018   0.005   0.001   00000   00000   00000   

 30   0.620   0.325   0.144   0.054   0.018   0.005   0.001   00000   00000   00000   

 31   0.620   0.325   0.143   0.054   0.017   0.005   0.001   00000   00000   00000   

 32   0.620   0.324   0.143   0.054   0.017   0.005   0.001   00000   00000   00000   

 33   0.620   0.324   0.143   0.053   0.017   0.005   0.001   00000   00000   00000   

 34   0.620   0.324   0.142   0.053   0.017   0.005   0.001   00000   00000   00000   

 35   0.620   0.324   0.142   0.053   0.017   0.004   0.001   00000   00000   00000   

 36   0.620   0.323   0.142   0.053   0.017   0.004   0.001   00000   00000   00000   

 37   0.620   0.323   0.142   0.052   0.016   0.004   0.001   00000   00000   00000   

 38   0.619   0.323   0.141   0.052   0.016   0.004   0.001   00000   00000   00000   

 39   0.619   0.323   0.141   0.052   0.016   0.004   0.001   00000   00000   00000   

 40   0.619   0.323   0.141   0.052   0.016   0.004   0.001   00000   00000   00000   

 50   0.619   0.322   0.139   0.050   0.015   0.004   00000   00000   00000   00000   

 60   0.618   0.321   0.138   0.050   0.015   0.003   00000   00000   00000   00000   

 70   0.618   0.320   0.138   0.049   0.014   0.003   00000   00000   00000   00000   

 80   0.618   0.320   0.137   0.048   0.014   0.003   00000   00000   00000   00000   

 90   0.618   0.319   0.137   0.048   0.014   0.003   00000   00000   00000   00000   

100   0.618   0.319   0.136   0.048   0.014   0.003   00000   00000   00000   00000   

120   0.617   0.319   0.136   0.047   0.013   0.003   00000   00000   00000   00000   

P values for the chi-square test

Tabled entries are the probabilities of a chi-square

 as large as the column header if the null were true.


chi-square
 df   1.000   2.000   3.000   4.000   5.000   6.000   7.000   8.000   9.000   10.00   

  1   0.317   0.157   0.083   0.045   0.025   0.014   0.008   0.004   0.002   0.001   

  2   0.606   0.368   0.223   0.135   0.082   0.050   0.030   0.018   0.011   0.006   

  3   0.801   0.572   0.392   0.262   0.172   0.112   0.072   0.046   0.029   0.018   

  4   0.909   0.735   0.558   0.406   0.288   0.200   0.136   0.092   0.061   0.041   

  5   0.962   0.849   0.699   0.549   0.416   0.307   0.221   0.157   0.110   0.076   

  6   0.985   0.919   0.808   0.676   0.544   0.423   0.321   0.239   0.174   0.125   

  7   0.994   0.959   0.884   0.779   0.659   0.540   0.429   0.333   0.253   0.189   

  8   0.998   0.980   0.934   0.856   0.757   0.647   0.537   0.434   0.343   0.266   

  9   0.999   0.991   0.964   0.911   0.833   0.739   0.637   0.534   0.438   0.351   

 10   0.999   0.996   0.981   0.946   0.890   0.814   0.725   0.628   0.532   0.441   

Two-tailed p values for the Z-test

Each tabled entry is the probability of a Z as extreme as the column header if the null were true.

      0.500   1.000   1.500   2.000   2.500   3.000   3.500   4.000   4.500   5.000   

      0.617   0.317   0.133   0.045   0.012   0.002   00000   00000   00000   00000   

Table 1

Power of the One Sample t for Two-tailed Alpha Level = .05

Tabled entries are power to detect an effect size equal to the column header with a sample whose size is the row header.

	Sample Size
	Effect Size = .2
	Effect Size = .5
	Effect Size = .8

	10
	0.09
	0.32
	0.67

	15
	0.12
	0.46
	0.85

	20
	0.14
	0.59
	0.94

	25
	0.17
	0.69
	0.97

	30
	0.19
	0.77
	0.99

	35
	0.21
	0.83
	1.00

	40
	0.24
	0.88
	1.00

	45
	0.26
	0.91
	1.00

	50
	0.29
	0.94
	1.00

	55
	0.31
	0.96
	1.00

	60
	0.34
	0.97
	1.00

	65
	0.36
	0.98
	1.00

	70
	0.38
	0.99
	1.00

	75
	0.41
	0.99
	1.00

	80
	0.43
	0.99
	1.00

	85
	0.45
	1.00
	1.00

	90
	0.47
	1.00
	1.00

	95
	0.49
	1.00
	1.00

	100
	0.51
	1.00
	1.00

	120
	0.59
	1.00
	1.00

	140
	0.65
	1.00
	1.00

	160
	0.71
	1.00
	1.00

	180
	0.76
	1.00
	1.00

	200
	0.81
	1.00
	1.00

	300
	0.93
	1.00
	1.00

	400
	0.98
	1.00
	1.00

	500
	0.99
	1.00
	1.00

	GPOWER ES:
	0.2828
	0.7071
	1.1314

	
	
	
	


Table 2

Power of the Independent Groups t 

for Two-tailed Alpha Level = .05

Tabled entries are power to detect an effect size equal to the column header with samples whose sizes are specified in the row header.

	Sample Sizes
	Effect Size = .2
	Effect Size = .5
	Effect Size = .8

	N1=10; N2=10
	0.07
	0.19
	0.40

	N1=15; N2=15
	0.08
	0.26
	0.56

	N1=20; N2=20
	0.09
	0.34
	0.69

	N1=25; N2=25
	0.11
	0.41
	0.79

	N1=30; N2=30
	0.12
	0.48
	0.86

	N1=35; N2=35
	0.13
	0.54
	0.91

	N1=40; N2=40
	0.14
	0.60
	0.94

	N1=45; N2=45
	0.16
	0.65
	0.96

	N1=50; N2=50
	0.17
	0.70
	0.98

	N1=55; N2=55
	0.18
	0.74
	0.99

	N1=60; N2=60
	0.19
	0.78
	0.99

	N1=65; N2=65
	0.20
	0.81
	0.99

	N1=70; N2=70
	0.22
	0.84
	1.00

	N1=75; N2=75
	0.23
	0.86
	1.00

	N1=80; N2=80
	0.24
	0.88
	1.00

	N1=85; N2=85
	0.25
	0.90
	1.00

	N1=90; N2=90
	0.27
	0.92
	1.00

	N1=95; N2=95
	0.28
	0.93
	1.00

	N1=100 N2=100
	0.29
	0.94
	1.00

	N1=120; N2=120
	0.34
	0.97
	1.00

	N1=140; N2=140
	0.39
	0.99
	1.00

	N1=160; N2=160
	0.43
	0.99
	1.00

	N1=180; N2=180
	0.47
	1.00
	1.00

	N1=200; N2=200
	0.51
	1.00
	1.00

	N1=300; N2=300
	0.69
	1.00
	1.00

	N1=400; N2=400
	0.81
	1.00
	1.00

	N1=500; N2=500
	0.88
	1.00
	1.00

	
	
	
	


Table 4

Sample Sizes r for the One Sample t 

for Two-tailed Alpha Level = .05

Tabled entries are sample sizes required to detect an effect size equal to the column header with power equal to the row header.

	    Desired Power
	Effect Size = .2
	Effect Size = .5
	Effect Size = .8

	0.2
	33
	7
	4

	0.3
	53
	10
	5

	0.4
	74
	13
	6

	0.5
	98
	17
	8

	0.6
	124
	21
	9

	0.7
	156
	26
	11

	0.8
	198
	33
	14

	0.9
	264
	44
	18

	GPOWER ES:
	0.2828
	0.7071
	1.131


Table 5

Sample Sizes the Independent Groups t 

for Two-tailed Alpha Level = .05

Tabled entries are sample sizes required to detect an effect size equal to the column header with power equal to the row header.

	Powers
	Effect Size = .2
	Effect Size = .5
	Effect Size = .8

	0.2
	N1= 64; N2= 64
	N1= 11; N2= 11
	N1=  5; N2=  5

	0.3
	N1=104; N2=104
	N1= 18; N2= 18
	N1=  8; N2=  8

	0.4
	N1=147; N2=147
	N1= 25; N2= 25
	N1= 11; N2= 11

	0.5
	N1=194; N2=194
	N1= 32; N2= 32
	N1= 14; N2= 14

	0.6
	N1=246; N2=246
	N1= 41; N2= 41
	N1= 17; N2= 17

	0.7
	N1=310; N2=310
	N1= 51; N2= 51
	N1= 21; N2= 21

	0.8
	N1=394; N2=394
	N1= 64; N2= 64
	N1= 26; N2= 26

	0.9
	N1=527; N2=527
	N1= 86; N2= 86
	N1= 34; N2= 34

















