SOCY2200 Statistics							Instructor: Natasha Sarkisian

Week 15 Worksheet Answers

1. You have a random sample of 100 students who are divided into four groups according to their year in school. You are interested whether students’ year in school affects their participation in student government elections (voting). You find that of the first year students, 10 voted and 20 did not; of the second year students, 20 voted and 5 did not; of the third year students, 15 voted and 10 did not; of the fourth year students, 10 voted and 10 did not. 
a. Construct a contingency table of these data with column percentages by hand. 
b. Describe the pattern that you are seeing in the contingency table for the sample.
c. Do a chi-square test of independence on the data using 99% confidence level in order to determine whether there is a relationship between year in school and voting in the student population. 
d. If you conclude that the overall relationship exists in the population, conduct a post-hoc assessment to describe the pattern of differences in the population. 
e. Evaluate the probability of Type I and Type II error after doing the test. 

a.
	
	C1
First year
	C2
Second year
	C3
Third year
	C4
Fourth year
	Row Totals

	R1 Voted
	10
33.33%
	20
80.00%
	15
60.00%
	10
50.00%
	55
55.00%

	R2 Did not vote
	20
66.67%
	5
20.00%
	10
40.00%
	10
50.00%
	45
45.00%

	Column Totals
	30
100.00%
	25
100.00%
	25
100.00%
	20
100.00%
	100
100.00%



b. Second year students are particularly likely to vote in student government elections (80% of them voted), and first year students are the least likely to vote in the student government elections (only 33% of them voted), with third and fourth year students being in between, at 60% and 50% voting rates, respectively.
c. Chi-square test:
1. We state the hypotheses:
H0: Oi = Ei  -- in words, voting and year in school are independent in the student population. 
H1: Oi ≠ Ei  -- in words, voting and year in school are related in the student population.
2. Select alpha: 0.01
3. Test statistic: Chi-square
4. Next, we calculate the test statistic using the table:
	Cell
	E= Ct x Rt/T
	O-E
	(O-E)2
	(O-E)2/E

	C1R1
	30*55/100= 16.5
	10 - 16.5 = -6.5
	42.25
	42.25/16.5=  2.56

	C2R1
	25*55/100= 13.75
	20 – 13.75 = 6.25
	39.0625
	39.06/13.75=2.84

	C3R1
	25*55/100= 13.75
	15 -  13.75 = 1.25
	1.5625
	1.56/13.75 = 0.11

	C4R1
	20*55/100= 11
	10 -  11 = -1
	1
	1/11 =           0.09

	C1R2
	30*45/100= 13.5
	20 -  13.5 = 6.5
	42.25
	42.25/13.5 = 3.13

	C2R2
	25*45/100= 11.25
	5 - 11.25 = -6.25
	39.0625
	39.06/11.25 =3.47

	C3R2
	25*45/100= 11.25
	10 -  11.25 = -1.25
	1.5625
	1.56/11.25 = 0.14

	C4R2
	20*45/100= 9
	10 -  9 = 1
	1
	1/9 =             0.11

	
	                      
	                   0
	
	  2     =       12.46


2 = ((O-E)2/E ) = 12.46
5. Now we find the critical value: Calculate degrees of freedom df = (2-1)x(4-1) = 3.  Assuming a significance level of .01, the critical value of chi-square as found in table B5 for 3 degrees of freedom is 11.34.
6. Compare computed value and critical value: 12.46 > 11.34
7. Decision: The obtained chi-square of 12.46 exceeds the critical value of 11.34, so we reject the null hypothesis.  
8. Conclusion: Based on this sample of 100 students, we are 99% confident that, in the broader student population, there is a relationship between participation in student government elections and student’s year in school. 

d. Post-hoc assessment: cells C1R1, C2R1, C1R2, C2R2 all make large contributions to chi-square, although if we use z=2.576 as a cutoff (corresponding to 99% confidence level), we would exclude C1R1 from consideration. Nevertheless, this still means that the differences are concentrated among first and second year students -- second year students are particularly likely to vote in student government elections (80% of them voted), and first year students are particularly unlikely to vote in the student government elections (only 33% of them voted), so these two groups are different from each other.

e. We rejected the null, so the probability of Type II error is zero, and the probability of Type error is less than .01 (based on alpha). 

2. Use Stata on gss2012.dta dataset and focus on variables contv and born to evaluate whether, in the U.S. population, nativity (whether one was born in the U.S.) is related to the level of confidence in television. Make sure you:
a. Construct a contingency table of these data with column percentages. 
b. Describe the pattern that you are seeing in the contingency table for the sample.
c. Do a chi-square test of independence on the data using 95% confidence level in order to determine whether there is a relationship between nativity and the level of confidence in television in the U.S. population. 
d. If you conclude that the overall relationship exists in the population, conduct a post-hoc assessment to describe the likely pattern of differences in the population. 
e. Evaluate the probability of Type I and Type II error after doing the test.

a. Table is constructed in Stata (see below). 
b. In the sample, those born outside of the US are more likely to have a great deal of confidence in television than those born in the US (15% vs 10%). Similarly, those born outside of the US are less likely to report having hardly any confidence in television than those born in the US (36% vs 42%). 
c. Chi-square test of independence:

1. State hypotheses:
H0: Oi = Ei  -- in words: In the population of American adults, nativity is unrelated to the level of confidence one has in television 
H1: Oi ≠ Ei  -- in words: In the population of American adults, nativity is related to the level of confidence one has in television
2. Select alpha: Use 0.05
3. Test statistic: Chi-square
4. We use Stata tab command: 

. tab contv born, col chi
+-------------------+
| Key               |
|-------------------|
|     frequency     |
| column percentage |
+-------------------+
  CONFIDENCE |  WAS R BORN IN THIS
          IN |        COUNTRY
  TELEVISION |       yes         no |     Total
-------------+----------------------+----------
A GREAT DEAL |       111         28 |       139 
             |      9.87      15.22 |     10.62 
-------------+----------------------+----------
   ONLY SOME |       540         90 |       630 
             |     48.00      48.91 |     48.13 
-------------+----------------------+----------
  HARDLY ANY |       474         66 |       540 
             |     42.13      35.87 |     41.25 
-------------+----------------------+----------
       Total |     1,125        184 |     1,309 
             |    100.00     100.00 |    100.00 

          Pearson chi2(2) =   5.7950   Pr = 0.055
5. Chi-square = 5.795, p=0.055.  
6. 0.055>.05
7. Decision about H0: The resulting p-value is larger than alpha  fail to reject H0 
8. Based on the data from GSS 2012, we do not have the evidence to believe that nativity is linked to confidence in television in the U.S. population. That is, it appears that in the U.S., people’s levels of confidence in television are similar regardless of whether they were born in the US or abroad.

d. Don’t need to do because we failed to reject H0; but if needed, we would do [after installing tabchi command]: 

. tabchi contv born, adj
          observed frequency
          expected frequency
          adjusted residual
-------------------------------
CONFIDENCE   |  WAS R BORN IN  
IN           |   THIS COUNTRY  
TELEVISION   |     yes       no
-------------+-----------------
A GREAT DEAL |     111       28
             | 119.461   19.539
             |  -2.184    2.184
             | 
   ONLY SOME |     540       90
             | 541.444   88.556
             |  -0.230    0.230
             | 
  HARDLY ANY |     474       66
             | 464.095   75.905
             |   1.600   -1.600
-------------------------------

          Pearson chi2(2) =   5.7950   Pr = 0.055
 likelihood-ratio chi2(2) =   5.4307   Pr = 0.066
[bookmark: _GoBack]Here, the residuals for “a great deal” of confidence in television do exceed 1.96, indicating some difference between foreign born and native born in the likelihood of having a great deal of confidence in television, with foreign born more likely than native born to have a great deal of confidence in television. But again, since the overall H0 was not rejected, we will not make much of that difference; we will emphasize that we do not have sufficient evidence to claim that nativity status is related to confidence in television. 

e. The probability of Type I error is 0 because we failed to reject the null; the probability of Type II error is small because the sample size is large. 
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