Power of Correlated t versus Pooled Variances Independent t

When conducting a power analysis for the correlated samples design, we can take into account the effect of ρ12 by computing dDiff, an adjusted value of d:  
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.  The denominator of this ratio is the standard deviation of the difference scores rather than the standard deviation of the original scores.  The larger the ρ12 , the greater the power, ceteris paribus.


The correlated t will have only half the degrees of freedom as an independent t on the same number of scores, which will reduce the power of the correlated test somewhat.


See tables on next two pages.
Power Comparison When ρ12 = 0 (ddiff will be < d)
	d, ddiff
	n1, n2
	Power, corr t
	Power, ind t

	.2, .141
	3, 3
	.0528
	.0543

	
	4, 4
	.0549
	.0567

	
	10, 10
	.0686
	.0708

	
	20, 20
	.0920
	.0946

	
	50, 50
	.1646
	.1677

	
	100, 100
	.2869
	.2906

	.5, .354
	3, 3
	.0673
	.0768

	
	4, 4
	.0807
	.0923

	
	10, 10
	.1709
	.1851

	
	20, 20
	.3243
	.3379

	
	50, 50
	.6893
	.6969

	
	100, 100
	.9389
	.9404

	.8, .566
	3, 3
	.0935
	.1193

	
	4, 4
	.1285
	.1601

	
	10, 10
	.3597
	.3951

	
	20, 20
	.6707
	.6934

	
	50, 50
	.9752
	.9773

	
	100, 100
	.9999
	.9999


Note that the independent t has more power than the correlated t.
Power Comparison When ρ12 = .5, d = ddiff 
	d, ddiff
	n1, n2
	Power, corr t
	Power, ind t

	.2, .2
	3, 3
	.0555
	.0543

	
	4, 4
	.0598
	.0567

	
	10, 10
	.0877
	.0708

	
	20, 20
	.1360
	.0946

	
	50, 50
	.2836
	.1677

	
	100, 100
	.5083
	.2906

	.5, .5
	3, 3
	.0841
	.0768

	
	4, 4
	.1113
	.0923

	
	10, 10
	.2932
	.1851

	
	20, 20
	.5645
	.3379

	
	50, 50
	.9339
	.6969

	
	100, 100
	.9986
	.9404

	.8, .8
	3, 3
	.1349
	.1193

	
	4, 4
	.2056
	.1601

	
	10, 10
	.6162
	.3951

	
	20, 20
	.9239
	.6934

	
	50, 50
	.9998
	.9773

	
	100, 100
	1.0000
	.9999


Note that the correlated t has more power than the independent t.
Power Comparison When ρ12 = .8, d > ddiff 
	d, ddiff
	n1, n2
	Power, corr t
	Power, ind t

	.2, .316
	3, 3
	.0638
	.0543

	
	4, 4
	.0745
	.0567

	
	10, 10
	.1459
	.0708

	
	20, 20
	.2692
	.0946

	
	50, 50
	.5918
	.1677

	
	100, 100
	.8793
	.2906

	.5, .791
	3, 3
	.1330
	.0768

	
	4, 4
	.2020
	.0923

	
	10, 10
	.6061
	.1851

	
	20, 20
	.9180
	.3379

	
	50, 50
	.9998
	.6969

	
	100, 100
	1.0000
	.9404

	.8, 1.265
	3, 3
	.2482
	.1193

	
	4, 4
	.4153
	.1601

	
	10, 10
	.9437
	.3951

	
	20, 20
	.9997
	.6934

	
	50, 50
	1.0000
	.9773

	
	100, 100
	1.0000
	.9999


Note that the correlated t has even more power than it had with smaller ρ12.
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