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Sociology 601 midterm


Sociology 601 Midterm

October 20, 2009

Name:

Answer each question in your test booklet.  You may answer the questions in any order, but number the questions clearly.  (3 pages, 5 questions, 30 points)

1.)  Average height for age is a common measure of long term health of samples of children.  Household surveys in developing countries routinely collect these data.  Our India sample of 5 year olds  (N=3091) shows a normal distribution of heights with a mean height of 100 cm and a standard deviation of 13 cm.  (2 pts total).

A) What proportion of the sample 5 year olds are below the international standard of 108 cm? (1 pt)
z=100-108/13 = .615   p(.2676)

1-.2676 = .732

73 percent of the 5 year olds are below the international standard.  

B) If we wanted to look at the tallest 10 percent of Indian 5 year olds, what would be the cutoff score? 
(1 pt)
p(.10) 

z=1.28

100 + (13)*(1.28) = 116.64

The cutoff would be 116.6 cm and above.  

2.)  You are using the 1996 GSS to test whether men or women work longer hours among 25-34 year olds who are unmarried and working fulltime (i.e., 30+ hours).  (12 pts).  Stata gives you the following results:

. ttest hrs1 if age>=25 & age<35 & wrkstat==1 & marital!=1, by(sex) unequal

Two-sample t test with unequal variances

------------------------------------------------------------------------------

   Group |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval]

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

    male |     117    47.21368    1.051491    11.37362    45.13106    49.29629

  female |     128    44.67188    1.065643    12.05637    42.56316    46.78059

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

combined |     245    45.88571    .7526112    11.78023    44.40327    47.36816

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

    diff |              2.5418    1.497073                -.407111    5.490711

------------------------------------------------------------------------------

    diff = mean(male) - mean(female)                              t =   1.6978

Ho: diff = 0                     Satterthwaite's degrees of freedom =  242.752

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0

 Pr(T < t) = 0.9546         Pr(|T| > |t|) = 0.0908          Pr(T > t) = 0.0454

A) Using the above printout to help you, do a full statistical significance test to compare the population means.  Include assumptions, hypothesis, test statistic, appropriate p-value, and conclusion. (5 pts)

Assumptions: 

Random sample, interval-scale variable, sample size large enough that the sampling distribution of µ2 - µ1 is approximately normal, independent groups. 

Hypothesis:

Ho: µ2 - µ1 = 0 (or µ2 = µ1)

Ha: µ2 - µ1 ≠ 0 (or µ2 ≠ µ1)

Test Statistic:

Z = 1.698
If you calculated it out, which wasn’t part of the instructions, then you should have used:

z = (Ybar2 – Ybar1) / σ Ybar2 – Ybar1
Where σ = √[(s1²/n1 + s2²/n2)]
Then the t-table in the back of the book to look up the p-value.  
P-Value (two tailed)

   P=0.0908

Conclusion

Since p > .05, we fail to reject the null hypothesis and conclude that it is indeed plausible that there was in fact no real difference in the mean working hours of women and men aged 25-34.  

B)  Based on the information available, explain why the population distributions are not likely to be normal, and what effect that might have on the statistical significance test in part A.  (2pts)

The population distribution looks skewed to the right, with some people working a very high number of hours.  People work at least 30+ hours in this sample, so if the standard deviation is 11 hours, then the sample is truncated around 1.5 standard deviations below the mean.  This does not fit with our assumptions about what a normal distribution looks like.   This will not affect the significance test as the sampling distribution will still be normal since the n is greater than 30.  
C)  You decide you are more interested in investigating who works long hours (defined as 50 hours a week or more).  For the same 1996 GSS sample, you calculate the proportions of men and women working long hours.  Stata gives you the following results:

. prtest longhours if age>=25 & age<35 & wrkstat==1 & marital!=1,  by(sex)

Two-sample test of proportion                   male: Number of obs =      117

                                              female: Number of obs =      128

------------------------------------------------------------------------------

    Variable |       Mean   Std. Err.      z    P>|z|     [95% Conf. Interval]

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

        male |   .3675214   .0445729                        .28016    .4548827

      female |   .2421875   .0378662                      .1679711    .3164039

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

        diff |   .1253339   .0584859                      .0107037    .2399641

             |  under Ho:   .0587263     2.13   0.033

------------------------------------------------------------------------------

        diff = prop(male) - prop(female)                          z =   2.1342

    Ho: diff = 0

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0

 Pr(Z < z) = 0.9836         Pr(|Z| < |z|) = 0.0328          Pr(Z > z) = 0.0164

Do a full statistical significance test to compare the population proportions.  Include assumptions, hypothesis, test statistic, appropriate p-value, and conclusion. (5 pts)
Assumptions: 
1. A large (n>30) sample, and therefore

2. …… a normal distribution of means from samples of size n
3. Subjects are randomly selected

4. Variable can be treated/rescaled with an interval scale – or qualitative variable (as book says)
Hypothesis: 

Ho:   π2 - π1 = 0
Ha: π2 - π1  ≠ 0 

Test Statistic:

Z=2.134
If you calculated this by hand, you should have used, 
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Where the pi hat is calculated using a pooled estimate.  You had to derive this from the Stata output by changing the proportion to frequencies and dividing by the total cases.  Or, averaging the two proportions.  I didn’t take off points if you calculated this using unequal variance assumption though, and just used the above formula for sigma.  Come see me if I did.  
P=0.0328

Conclusion:

Reject the null hypothesis.  0.03 probability that, if the null were true, we would get a z-score for samples of 245 that would be this far or farther from 0.  Results suggest that a higher proportion of men work more long hours per week than women.  

3.)  State whether you agree or disagree with the following statements, and explain each in a sentence. 
(1 pt each, 7 pts total)

A)  When the sample size is large, the sample mean is as likely to be above the population mean as below it.

True, with a large sample the sample mean will approximate the population mean, but is equally likely to above it or below it.  

B)  When the sample size is large, the n observations in a random sample will be approximately normally distributed.

False, the sample distribution of n observations in a large sample will be normally distributed.  

C) The standard error of a cluster sample is larger than the standard error of a simple random sample.

True, standard errors of a cluster sample are higher because the cases sampled w/in a cluster tend to be more homogeneous because they share characteristics.  

D)  Assuming that everything else about a statistical significance test stays the same, changing the alpha level from p<.01 to p<.05 increases the probability of a type II error.
False, an alpha of 0.05  has a higher probability of type I error and a lower probability of type II error compared to an alpha of 0.01.  
E)  Assuming that everything else about a contingency table stays the same (i.e., number of rows and columns, cell proportions), increasing the sample size will not affect the chi-squared statistic.

True, the chi-squared is not based on the n, but rather the expected frequency for certain cells and the degrees of freedom calculated by the number of row and columns.  
F)  If a sample distribution is skewed to the right (e.g., annual family incomes), the median will be greater than the mean.
False, if a sample distribution is skewed right, there are more positive outliers. This will skew the mean higher as it is susceptible to outliers, not the median.    

G) In a given population, the distribution of years of education has large peaks at 12 and 16 years with fewer people below 12 years, 13-15 years, or above 16 years.   If we take repeated samples of 100 people, then the means of these samples will also clump around 12 or 16 years.

False, the sampling distribution will clump around the true mean of the population, which seems to be between 12 and 16, but would depend on the outliers as well.
4.)  In a random sample of 76 neighborhood associations in New York city, 49 are headed by women. (4 pts total)

A) What is the 95% confidence interval for the proportion of neighborhood associations headed by women?  Show your work. (2pts)
π = 49/76=0.645


z= 1.96

(π = √ [ π  (1 – π ) / n ] = √[(.645)(.0.355) /76] = 0.055 


Confidence interval = π + z (π , π - z (π = 0.645 +- (1.96)*(0.055) = 0.645 +- 0.1076


(0.537, 0.753)
B) 54% of the population on New York is female according to the latest Census report. What is the probability that the sex composition of the NY association heads differs from the sex composition of the NY population?  (2 pts)
You are testing whether the proportion of female-headed associations (πhat) differs from the population proportion of women (π0).  
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Where π0 reflects the population proportion, 0.54.  
z = 0.645 – 0.540 / √ [(0.54)*(0.46)/76] = 0.105/0.57 = 1.842

1.842 translates to a p-value of 0.0329.  

Two-tailed = 0.0658.  

There is a 0.9342 that the proportion of female-headed associations differs from the population proportion of women by chance alone.  Or, a 0.07 probability that they are the same.  It’s not the question, but you would not reject your null hypothesis (the proportions are equal) in this case.  
5.  (5 pts total) We are interested in whether for dual career couples in your home city, husbands work longer hours in employment than wives.  We take a random sample of eight couples and find their hours worked:

	
	Hours worked

	couple
	husband
	wife

	#1
	40
	35

	#2
	55
	45

	#3
	35
	40

	#4
	40
	30

	#5
	50
	44

	#6
	45
	40

	#7
	35
	30

	#8
	44
	40


Do a full statistical significance test to test the hypothesis that husbands work longer hours than wives.  Include assumptions, hypothesis, test statistic, appropriate p-value, and conclusion. (5 pts)
Assumptions:

1. Random sampling methodology


2. Observations are dependent

3. Hours worked is or can be treated as an interval scale variable

4. Normal population distribution of hours worked (n<30)

Hypotheses

Ho:   (D = 0

Ha:   (D > 0
Significance Test
Need to use t-test for D – or paired difference t-test
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You need to calculate the standard deviation from the above scores.  To get Dbar, you can either subtract the difference of the mean hours worked for men and women or you can calculate the average of the difference scores.  

[image: image3.emf]COUPLE Husband Wife Difference

Difference-D

bar

1 40 35 5 0

2 55 45 10 5

3 35 40 -5 -10

4 40 30 10 5

5 50 44 6 1

6 45 40 5 0

7 35 30 5 0

8 44 40 4 -1

Average 43 38 5


To calculate the standard deviation, you need to do sD = √ ∑ (Di – Dbar)2 / (n-1) = 4.66
P-Value
To calculate the p-value, need to know that df=7

A one-tail p value, 0.005 < p < 0.01

Conclusion
We reject the null hypothesis.  Less than 0.01 probability that, if the null were true, we would get a t-score for this sample of 8 that would be this far or farther from 0.  Results suggest that husbands work longer hours.  
� EMBED Equation.3  ���
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