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chi-square value for a particular table to the general chi-square distribution, we can deter-
mine the statistical significance for the pattern contained in the table. If the null hypothesis 
is correct, we should observe a distribution within the table that reflects the distribution of 
two independent events as determined by the marginal proportions. If our observed fre-
quencies are very different from the expected values, then we will conclude that the two 
events are contingent: We will reject the null hypothesis.

BOX 9.1 Numbers in the News

Because the strength of the military is dependent on the health of its soldiers, the U.S. military col-
lects extensive data to measure that health. One variable that it tracks is the suicide rate. After a 
two-year decline, suicides among military personnel spiked in 2012, surpassing the number killed in 
action. The military responded by stepping up programs to help soldiers deal with potential causes 
such as stress. But although the military is committed to minimizing the occurrence of suicide, it 
could well be that it is not responsible for the 2012 spike. Actually, if you compare the number of 
suicides among service members to the number you would expect to see if there was no difference 
between military personnel and the civilian public, you find that the observed number of military 
suicides is lower than you would expect randomly. This difference is supported by the fact that many 
of the soldiers committing suicide were never deployed.8 Perhaps factors on the home front are cul-
pable for the 2012 spike.

What We Expect to See
In the first part of this chapter, we learned that if two events are independent, the probabil-
ity that both will occur equals the probability of the first times the probability of the sec-
ond. But the expected value is the number of cases we expect to see in the cell, not its 
probability. To find how many times we expect two events to occur jointly, we simply 
multiply the joint probability by the total number of cases. Table 9.4 showed the relation-
ship between war and competition and included the marginals needed to calculate the 
expected value for each cell—which is the number of cases we would expect in each cell 
if the two variables are independent.

There are two ways to calculate the expected value of each cell. Using the equation from 
the first section of this chapter for the probability of the intersection of two events, we 
would multiply the row proportion by the column proportion to get the probability of being 
in a given cell. This is the same as the proportion of cases that should be in the cell if the 
two variables are independent. If we multiply that by the total number of cases, we get the 
expected value of the number of cases, or E(X).

E(X) = P(domestic war ∩ repressed) × n

 E(X) = (row proportion) × (column proportion) × n


