USEFUL STATISTICS

Independent-Samples T Test

The Independent-Samples T Test procedure compares means for two groups of cases. Ideally, for this test, the subjects should be randomly assigned to two groups, so that any difference in response is due to the treatment (or lack of treatment) and not to other factors. This is not the case if you compare average income for males and females. A person is not randomly assigned to be a male or female. In such situations, you should ensure that differences in other factors are not masking or enhancing a significant difference in means. Differences in average income may be influenced by factors such as education and not by sex alone.

Example. Patients with high blood pressure are randomly assigned to a placebo group and a treatment group. The placebo subjects receive an inactive pill and the treatment subjects receive a new drug that is expected to lower blood pressure. After treating the subjects for two months, the two-sample t test is used to compare the average blood pressures for the placebo group and the treatment group. Each patient is measured once and belongs to one group.

Statistics. For each variable: sample size, mean, standard deviation, and standard error of the mean. For the difference in means: mean, standard error, and confidence interval (you can specify the confidence level). Tests: Levene’s test for equality of variances, and both pooled- and separate-variances t tests for equality of means.

Click See Also for information on defining groups, options, and data considerations (including related procedures).

 Click your right mouse button on any item in the dialog box for a description of the item.

<Show Me>

To Obtain an Independent-Samples T Test


From the menus choose: 

Analyze


Compare Means



Independent-Samples T Test...

Select one or more quantitative test variables. A separate t test is computed for each variable. Select a single grouping variable, and click Define Groups to specify two codes for the groups that you want to compare. 
Optionally, you can click Options to control the treatment of missing data and the level of the confidence interval.

Paired-Samples T Test

The Paired-Samples T Test procedure compares the means of two variables for a single group. It computes the differences between values of the two variables for each case and tests whether the average differs from 0.

Example. In a study on high blood pressure, all patients are measured at the beginning of the study, given a treatment, and measured again. Thus, each subject has two measures, often called before and after measures. An alternative design for which this test is used is a matched-pairs or case-control study. Here, each record in the data file contains the response for the patient and also for his or her matched control subject. In a blood pressure study, patients and controls might be matched by age (a 75-year-old patient with a 75-year-old control group member).

Statistics. For each variable: mean, sample size, standard deviation, and standard error of the mean. For each pair of variables: correlation, average difference in means, t test, and confidence interval for mean difference (you can specify the confidence level). Standard deviation and standard error of the mean difference.

Click See Also for information on options and data considerations (including related procedures).

 Click your right mouse button on any item in the dialog box for a description of the item.

<Show Me>

To Obtain a Paired-Samples T Test


From the menus choose: 

Analyze


Compare Means



Paired-Samples T Test...


Select a pair of variables, as follows:

Click each of two variables. The first variable appears in the Current Selections group as Variable 1, and the second appears as Variable 2.

After you have selected a pair of variables, click the arrow button to move the pair into the Paired Variables list. You may select more pairs of variables. To remove a pair of variables from the analysis, select a pair in the Paired Variables list and click the arrow button.

Optionally, you can click Options to control treatment of missing data and the level of the confidence interval.

http://web.uccs.edu/lbecker/Psy590/escalc3.htm#means%20and%20standard%20deviations
Calculate d and r using means and standard deviations

 

	Calculate the value of Cohen's d and the effect-size correlation, rY, using the means and standard deviations of two groups (treatment and control). 

Cohen's d = M1 - M2 / pooled 
    where pooled = [( 1²+  2²) / 2]

rY = d / (d² + 4)

Note: d and rYare positive if the mean difference is in the predicted direction.
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I. Overview

Effect size (ES) is a name given to a family of indices that measure the magnitude of a treatment effect. Unlike significance tests, these indices are independent of sample size. ES measures are the common currency of meta-analysis studies that summarize the findings from a specific area of research. See, for example, the influential meta-analysis of psychological, educational, and behavioral treatments by Lipsey and Wilson (1993).

There is a wide array of formulas used to measure ES. For the occasional reader of meta-analysis studies, like myself, this diversity can be confusing. One of my objectives in putting together this set of lecture notes was to organize and summarize the various measures of ES. 

In general, ES can be measured in two ways: 

a) as the standardized difference between two means, or 

b) as the correlation between the independent variable classification and the individual scores on the dependent variable. This correlation is called the "effect size correlation" (Rosnow & Rosenthal, 1996).

These notes begin with the presentation of the basic ES measures for studies with two independent groups. The issues involved when assessing ES for two dependent groups are then described. 



II. Effect Size Measures for Two Independent Groups

1. Standardized difference between two groups.

Cohen's d

	d = M1 - M2 /  

where

 = [(X - M)² / N]

where X is the raw score,
M is the mean, and 
N is the number of cases.
	Cohen (1988) defined d as the difference between the means, M1 - M2, divided by standard deviation, , of either group. Cohen argued that the standard deviation of either group could be used when the variances of the two groups are homogeneous. 

In meta-analysis the two groups are considered to be the experimental and control groups. By convention the subtraction, M1 - M2, is done so that the difference is positive if it is in the direction of improvement or in the predicted direction and negative if in the direction of deterioration or opposite to the predicted direction.

d is a descriptive measure. 

	d = M1 - M2 / pooled 

pooled = [(1²+ ²) / 2]
	In practice, the pooled standard deviation, pooled, is commonly used (Rosnow and Rosenthal, 1996). 

The pooled standard deviation is found as the root mean square of the two standard deviations (Cohen, 1988, p. 44). That is, the pooled standard deviation is the square root of the average of the squared standard deviations. When the two standard deviations are similar the root mean square will be not differ much from the simple average of the two variances. 

	d = 2t(df) 

or

d = tn1 + n2) / (df)(n1n2)]
	d can also be computed from the value of the t test of the differences between the two groups (Rosenthal and Rosnow, 1991). . In the equation to the left "df" is the degrees of freedom for the t test. The "n's" are the number of cases for each group. The formula without the n's should be used when the n's are equal. The formula with separate n's should be used when the n's are not equal. 

	d = 2r / (1 - r²)
	d can be computed from r, the ES correlation.

	d = g(N/df)
	d can be computed from Hedges's g.


The interpretation of Cohen's d
	Cohen's Standard

	Effect Size

	Percentile Standing

	Percent of Nonoverlap


	 

	2.0

	97.7

	81.1%


	 

	1.9

	97.1

	79.4%


	 

	1.8

	96.4

	77.4%


	 

	1.7

	95.5

	75.4%


	 

	1.6

	94.5

	73.1%


	 

	1.5

	93.3

	70.7%


	 

	1.4

	91.9

	68.1%


	 

	1.3

	90

	65.3%


	 

	1.2

	88

	62.2%


	 

	1.1

	86

	58.9%


	 

	1.0

	84

	55.4%


	 

	0.9

	82

	51.6%


	LARGE

	0.8

	79

	47.4%


	 

	0.7

	76

	43.0%


	 

	0.6

	73

	38.2%


	MEDIUM

	0.5

	69

	33.0%


	 

	0.4

	66

	27.4%


	 

	0.3

	62

	21.3%


	SMALL

	0.2

	58

	14.7%


	 

	0.1

	54

	7.7%


	 

	0.0

	50

	0%



	
	Cohen (1988) hesitantly defined effect sizes as "small, d = .2," "medium, d = .5," and "large, d = .8", stating that "there is a certain risk in inherent in offering conventional operational definitions for those terms for use in power analysis in as diverse a field of inquiry as behavioral science" (p. 25). 

Effect sizes can also be thought of as the average percentile standing of the average treated (or experimental) participant relative to the average untreated (or control) participant. An ES of 0.0 indicates that the mean of the treated group is at the 50th percentile of the untreated group. An ES of 0.8 indicates that the mean of the treated group is at the 79th percentile of the untreated group. An effect size of 1.7 indicates that the mean of the treated group is at the 95.5 percentile of the untreated group.

Effect sizes can also be interpreted in terms of the percent of nonoverlap of the treated group's scores with those of the untreated group, see Cohen (1988, pp. 21-23) for descriptions of additional measures of nonoverlap.. An ES of 0.0 indicates that the distribution of scores for the treated group overlaps completely with the distribution of scores for the untreated group, there is 0% of nonoverlap. An ES of 0.8 indicates a nonoverlap of 47.4% in the two distributions. An ES of 1.7 indicates a nonoverlap of 75.4% in the two distributions.
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