Sociology 601

Homework Assignment #7

Agresti and Finlay, Chapter 8

2.) Whether a woman becomes pregnant in the next year is a categorical variable with categories (yes, no) and whether she and her partner use contraceptives is another categorical variable with categories (yes, no). Would you expect these variables to be statistically independent, or associated (i.e., dependent)? Explain.

          I would expect these variables to be statistically associated, since the chance of pregnancy would be lower for couples using contraceptives. Specifically, we would expect couples who regularly use contraceptives to have a significantly lower chance of pregnancy relative to those who do not use contraceptives.

3.) For a sample of 100,000 subjects, Table 8.22 cross-classifies whether a subject is HIV+ by whether a diagnostic test for HIV+ status is positive (i.e., indicates that the subject is HIV+).

	Table 8.22
	Diagnostic Test

	
	
	Positive
	Negative

	HIV+
	Yes
	475
	25

	Status
	No
	4975
	94525


a) Construct the conditional distributions for the test result, given the true disease status.

If HIV+…

…chance of positive diagnosis using test = 475/500 = 95%

…chance of negative diagnosis using test = 25/500 = 5%

If HIV-…

…chance of positive diagnosis using test = 4975/99500 = 5% 

…chance of negative diagnosis using test = 94525/99500 = 95%
b) For those who are truly HIV+, what percentage are diagnosed as HIV+ by the diagnostic test? For those who are not HIV+, what percentage get a negative test result? Does the diagnostic test appear to be a good one?

     For those who are truly HIV+, 95% are diagnosed as HIV+ by the diagnostic test. For those who are NOT HIV+, 95% get a negative test result. This test is 95% accurate, so I suppose it could be termed a “good” test, though there may be similar tests with accuracies closer to 100%.

c) Construct the conditional distribution on disease status for those who have a positive diagnostic test result. Of those subjects, what percentage truly are HIV+? Comment.

     Conditional distribution for positive diagnostic test result and…

…truly HIV+ =   475/5450 = 8.7%

…NOT HIV+ = 4975/5450 = 91.3%

     When the test result indicates that someone is HIV+, the chances of that person truly being HIV+ are actually rather small (8.7%). 

6.) How large a Χ² value provides a P-value of .05 for testing independence for the following table dimensions?

(rows - 1)(columns - 1) = df; find Χ² with p(.05) w/ corresponding degrees of freedom

a) 2 x 2  
   (2-1)(2-1) = 1; the X² value for p .05 and df = 1 is 3.84

b) 3 x 3

   (3-1)(3-1) = 4; the X² value for p .05 and df = 4 is 9.49

c) 2 x 5

   (2-1)(5-1) = 4; the X² value for p .05 and df = 4 is 9.49

d) 5 x 5

   (5-1)(5-1) = 16; the X² value for p .05 and df = 16 is 26.30

e) 3 x 9

   (3-1)(9-1) = 16; the X² value for p .05 and df = 16 is 26.30

14) With a chi square of almost 40 and 3 degrees of freedom, the probability that the observed results differ this much from the expected results as a result of sampling error alone is much less than .05.  Therefore, we reject the null hypothesis and conclude that there is an associated between incidence of sexual intercourse and sex among 15-16 year olds.
15) 

a) The conditional distribution for Black females who answered yes is 22/58= 37.93 %

      The conditional distribution for White females who answered yes is 26/175 = 14.86 %

      The conditional distribution for Black males who answered yes is 29/52 = 55.77 %

      The conditional distribution for White males who answered yes is 43/177= 24.3%

b) adj resid = (observed-expected)/sart(expected*(1-row)*(1-column))

=(22-15.06)/sqrt(15.06(1-.125)(1-.26)) = 2.2 (Black Female)

=(26-45.45)/sqrt(45.45(1-.38)(1-.26)) = -4.3 (White Female)

Black females answered yes more often than one would expect if sexually activity were independent of race and sex.  White females answers yes less often than one would expect.

c) One way of measuring the strength of association between categorical variables is to use a chi square test.  For females, race and sexual activity have a chi square of 14.2.  For males, race and sex have a chi square of 18.5.  It appears from these results that the risk of sexual intercourse for young people is more strongly associated with race for males than for females.
d) For blacks, the chi square is 3.50.  For whites, the chi square is 7.67.  From these results, it appears that the association between sex and sexual activity is stronger for whites than for blacks.  In other words, the sexual activity of white females is more different from that of white males than the sexual activity of black females is different than black males.

35.) Several sociologists have reported that racial prejudice varies according to religious group. Examine this using Table 8.35, for white respondents to the 1980 General Social Survey. Religious preference has four categories: (i) Liberal Protestant, encompassing the theologically more liberal groups such as Presbyterians, Episcopalians, Methodists, and Congregationalists; (ii) Conservative Protestant, consisting of conservative and fundamentalist denominations and sects such as Baptists and Pentecostal; (iii) Catholic; and (iv) None, including those who have no religious preference (Jews and other religious preferences are not shown because of the small number of cases in the sample). The indicator of racial prejudice is the survey question, “Do you think that there should be laws against marriage between blacks and whites?” Analyze these data. Prepare a report, describing your analyses and providing interpretations of the data. (using STATA)



	Table 8.35
	
	
	
	

	Religious
	
	
	Laws Against Marriage
	

	Preference
	Favor
	Oppose
	Total

	Liberal Protestant
	103
	187
	290

	Conservative Protestant
	182
	238
	420

	Catholic
	
	80
	286
	366

	None
	
	16
	74
	90

	Total
	
	381
	785
	1166


Assumptions

· Random sampling

· Variables are or can be treated as categorical variables

· A sufficiently large sample size to justify the assumption of normality (i.e., fe ≥ 5 for each cell)

Hypotheses

     Ho: There is no statistical relationship between attitudes about interracial marriage between blacks and whites and membership in a particular religious group (i.e., variables are statistically independent).

     HA: There is a statistical relationship between attitudes about interracial marriage between blacks and whites and membership in a particular religious group (i.e., variables are statistically dependent).

Test Statistic

     Chi-squared; see STATA output below

+--------------------+

| Key                |

|--------------------|

|     frequency      |

| expected frequency |

| chi2 contribution  |

+--------------------+

           |         laws

  religion |     favor     oppose |     Total

-----------+----------------------+----------

  catholic |        80        286 |       366 

           |     119.6      246.4 |     366.0 

           |      13.1        6.4 |      19.5 

-----------+----------------------+----------

  consprot |       182        238 |       420 

           |     137.2      282.8 |     420.0 

           |      14.6        7.1 |      21.7 

-----------+----------------------+----------

   libprot |       103        187 |       290 

           |      94.8      195.2 |     290.0 

           |       0.7        0.3 |       1.1 

-----------+----------------------+----------

      none |        16         74 |        90 

           |      29.4       60.6 |      90.0 

           |       6.1        3.0 |       9.1 

-----------+----------------------+----------

     Total |       381        785 |     1,166 

           |     381.0      785.0 |   1,166.0 

           |      34.5       16.8 |      51.3 

          Pearson chi2(3) =  51.3000   Pr = 0.000

Χ² = 51.3 (df = 3)

P-Value

     p<.001

Conclusion & Discussion

     With a test statistic of 51.3 and an associated p-value of less than .001, we would reject the null hypothesis and conclude that attitudes towards interracial marriage between blacks and white are statistically dependent upon (or correlated with) membership in a particular religious group. In other words, it is very improbable (p<.001) that views on interracial marriage are independent of religious association.  Conservative Protestants are most likely to favor laws against interracial marriage and those with no religion are the least likely to favor these laws.
45.) True or false? Interchanging two rows in a contingency table has no effect on the chi-squared statistic?


     True. The chi-squared test treats variables as nominal or categorical, so it is unaffected by the order of the categories listed. 

46.) True or false? The null hypothesis for the test of independence between two categorical variables is HO: Χ² = 0.

     False. Hypotheses are expressed in terms of parameters or descriptions of a population, not sample statistics. Even if the population satisfies independence, a random sample taken from that population would normally have a positive value for Χ².
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