Psychology 242
Dr. McKirnan
Chi-Square analysis
This describes and gives a formula for a statistical analysis used for categorical data, called chi-square, denoted χ2.  A chi-square table is given on the reverse.

The chi-square is used to test hypotheses about the distribution of observations into categories.  The null hypothesis (Ho) is that the observed frequencies are the same (except for chance variation) as the expected frequencies.  If the frequencies you observe are different from expected frequencies, the value of χ2 goes up.  If the observed and expected frequencies are exactly the same, χ2 = 0.  You test whether a given χ2 is statistically significant by testing it against a table of chi-square distributions, according to the number of degrees of freedom for your sample, which is the number of categories minus 1.  The chi-square assumes that you have at least 5 observations per category.  The formula is:

(observed frequency – expected frequency)2
χ2 = sum of (i.e., across categories)[image: image1.wmf](
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Example
You have a theory that people respond to sexy advertising.  To test this you run ads for three products that are exactly the same, except you label the first one “bland,” the second one “ho-hum”, and the third “hot n’ steamy.”  The null hypothesis is that people buy them with the same frequency.  The experimental hypothesis is that a higher percentage will buy the third product, despite all three really being the same.  You put them in a store, and watch the purchases of the first 24 shoppers who buy any one.  Since there are 3 products and 24 shoppers, the expected frequencies (i.e., the Ho) are that 8 people would buy each of the three, and that any deviation from “8-each” would be by chance alone.  You use χ2 to test this; the data are as follows:



Expected
Observed
Product name
    frequency
frequency
The statistical question is: do the frequencies you actually observe differ from the expected frequencies by more than chance alone?
bland
8
5

ho-hum
8
5

hot n’ steamy
8
14
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Freedom
T 000076 00039 0016 015 046 o7 271 381 664
2 poa 010 021 071 139 241 460 599 921
3 012 035 058 142 237 367 625 782 1134
4 030 071 1.06 220 33 488 778 949 1328
5 055 114 161 300 435 606 924 1107 1509
6 087 164 220 383 535 723 1065 1259 1681
7124 217 283 467 635 838 1202 1407 1848
8 165 273 349 553 734 952 133 1551 2009
9 209 333 a7 639 834 1066 1468 1692 2167
10 256 394 486 727 934 1178 1599 1831 2321
11 305 458 558 815 1034 1290 1728 1968 2473
12 38 523 630 903 1134 1401 1855 2103 2622
13 an 589 704 993 1234 1512 1981 2236 2769
M 466 657 779 1082 1234 1622 2106 2369 2914
15 523 726 855 1172 1434 1732 2231 2500 3058
16 581 796 931 1262 1534 1842 2354 2630 3200
17 641 867 1009 1353 1634 1951 2477 2759 3341
18 700 939 1087 1444 1734 2060 2599 2887 3481
19 763 1042 1165 1535 1834 2169 2720 3014 3619
20 826 1085 1244 1627 1934 2278 2841 3141 3757

‘Source: Adapted from p.112 of Sir R A. Fisher, Statistical Methods fro Research Workers (Edinburgh: Oliver and Boyd, 1958).




Psychology 242, Statistics Handout #3 
Dr. McKirnan
Chi-Square analysis, p. 2
If alpha is p <.05, you would look up the value for 2 degrees of freedom in the 5% column on the table below to find out the critical value for this statistical test.  Is the χ2 you obtained greater than the critical value?  Since it is (6.75 v. 5.99), you can assume that the choice of the hot n’ steamy product occurred more often than you would expect by chance.  That is, you reject the null hypothesis and conclude that, indeed, sex sells.
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� EMBED Equation.3  ���








	X2 = 				df = Ncategories-1











	(5 – 8)2	+ 	(5 – 8)2	+	(14 – 8)2


X2 = 	8	8			8	= 6.75, df = 3-1 = 2		
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