Sociology 2200: Statistics 								Instructor: Natasha Sarkisian
Week 5 Worksheet Answers

Solve the problems and upload the completed worksheet and your log file to Canvas. 
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1. You administered a scale measuring subjective well-being to a random sample of 150 college students. The sample mean was 38.5 with a standard deviation of 4.4. Set a 90% confidence interval for the mean, make a formal probability statement based on your confidence interval. Then interpret the interval in words; that is, make a sentence about the estimate rather than simply reporting the two numbers that form the interval. 

1. Set level of confidence at CL = 90%
2. Obtain corresponding z. Since we want to use CL=90%, we want the middle 90% of the area under the curve, which means we want a z that excludes .05 in each tail. Half of needed 90% will be in the positive z half of the curve shown in our table, so we must divide 90 by 2.  90/2 = 45. Enter the table with 45 and read the corresponding z to be z=1.65 (or 1.64, both are equally close to 45).
3. Set the interval:  ± z* = 38.5 ± 1.65*(4.4/150) = 38.5 ± 0.59 , which means the interval extends from 37.91 to 39.09. 
4. Set the confidence interval, formal statement: Probability(37.91   39.09) = .90.
5. In words: We are 90% certain that the average score for subjective well-being in a population of college students is between 37.91 and 39.09. 

2. The average GPA of a random sample of 21 college students was 3.1 with a standard deviation of 0.4 points. Set a 95% confidence interval for this average, make a formal probability statement based on that interval and then interpret the interval in words.
.
1. Set CL at .95.
2. Obtain t. In Table B2, we look at the column in the two-tailed part of the table that corresponds to .05, since 1-.95=.05. We read down the column marked as .05 to the row with the degrees of freedom equal to 21-1 = 20. The entry is t=2.086.
3. Calculate the confidence interval limits:  ± t* = 3.1 ± 2.086*(0.4/21) = 3.1 ± 0.18. X1=2.92  and X2= 3.28. 
4. Set the confidence interval, formal statement: Probability (2.92    3.28) = .95.
5. In words: Based on the data, we are 95% sure that the average GPA in a population of college students is between 2.92 and 3.28. 

3. The average height of a random sample of 45 women was 67 inches with a standard deviation of 1.8 inches.  Set a 99% confidence interval, make a formal probability statement based on that interval and then interpret the interval in words.

1. Set level of confidence at CL = 99%
2. Obtain corresponding z. Since we want to use CL=99%, we want the middle 99% of the area under the curve, which means we want a z that excludes .005 in each tail. Half of needed 99% will be in the positive z half of the curve shown in our table, so we must divide 99 by 2.  99/2 = 49.50. Enter the table with 49.50 and read the corresponding z to be z=2.57 (or 2.58).
3. Set the interval:  ± z* = 67 ± 2.57*(1.8/45) = 67 ± 0.69, which means the interval extends from 66.31 to 67.69. 
4. Set the confidence interval, formal statement: Probability(66.31    67.69) = .99
5. In words: Based on our data, we can say with 99% certainty that the average height of women in the population is between 66.31 and 67.69 inches. 

4. You analyzed the SAT scores from a random sample of 25 high school seniors and found a mean of 520 and a standard deviation of 70. Set a 95% confidence interval, make a formal probability statement based on that interval and then interpret the interval in words.
1. Set CL at .95.
2. Obtain t. In Table B2, we look at the column in the two-tailed part of the table that corresponds to .05, since 1-.95=.05. We read down the column marked as .05 to the row with the degrees of freedom equal to 25-1 = 24. The entry is t=2.064.
3. Calculate the confidence interval limits:  ± t* = 520 ± 2.064*(70/25) = 520 ± 28.9. X1=491.1 and X2= 548.9. 
4. Set the confidence interval, formal statement: Probability (491.1    548.9) = .95.
5. In words: Based on these data, we are 95% sure that the average SAT score in the population of high school seniors is between 491.1 and 548.9. 

5. Using GSS 2012 dataset, obtain 99% confidence interval for variable adults (don’t forget to start a log file first!). Make a formal probability statement based on your confidence interval and then interpret the interval in words.

Output:
. codebook adults
-----------------------------------------------------------------------------       adults                                     HOUSEHOLD MEMBERS 18 YRS AND OLDER
-----------------------------------------------------------------------------
                  type:  numeric (byte)
                 label:  LABF, but 6 nonmissing values are not labeled

                 range:  [1,6]                        units:  1
         unique values:  6                        missing .:  16/1,974

            tabulation:  Freq.   Numeric  Label
                           634         1  
                         1,028         2  
                           199         3  
                            75         4  
                            17         5  
                             5         6  
                            16         .  

. mean adults, level(99)
Mean estimation                   Number of obs   =      1,958

--------------------------------------------------------------
             |       Mean   Std. Err.     [99% Conf. Interval]
-------------+------------------------------------------------
      adults |   1.890705   .0187186      1.842442    1.938968
--------------------------------------------------------------
Set the interval (formal statement): Probability (1.842442   1.938968) = .99.
In words: Based on these data, we are 99% sure that on average, U.S. households have between 1.84 and 1.94 adult members.  





6. Read the news article about the political upheaval surrounding the Bureau of Labor Statistics (BLS): https://www.bbc.com/news/articles/czerwl2xee4o Then read the following article and answer the questions below: https://journalistsresource.org/economics/how-and-why-the-bureau-of-labor-statistics-revises-u-s-job-numbers/ 
If you want some additional information, this article is also helpful (but optional):
https://www.pbs.org/newshour/show/firing-of-labor-statistics-head-undermines-trust-in-key-data-ex-trump-official-warns 

A. According to the article, approximately how many businesses and government agencies are surveyed by BLS for their payroll survey? 

121,000 businesses and government agencies

B. According to the article, what was the most recent (March 2025) response rate for BLS payroll surveys?

43%

C. According to the August 1, 2025 report (as cited in the article), what was the point estimate for the monthly change in the total number of nonfarm jobs in July 2025 (a.k.a. July job gains)?  

73,000 jobs

D. According to the article, what was the confidence interval for the monthly change in the total number of nonfarm jobs in July 2025 that BLS reports? Write it down as a formal probability statement and interpret it in words. 

Probability(-63,000  209,000)=.90
We are 90% confident that the true value of the monthly change in the total number of non-farm jobs in July 2025 was between a loss of 63,000 jobs and a gain of 209,000 jobs. 

E. What was the margin of error corresponding to this confidence interval?

±136,000

F. Based on the margin of error and confidence level, calculate the standard error corresponding to this confidence interval.

136,000/1.645=82675

G. According to the article, what was the preliminary estimate for the monthly change in the total number of nonfarm jobs in May 2025 (a.k.a. May job gains)? 

139,000

H. Assuming the same margin of error for May and July, construct the 90% confidence interval for the preliminary estimate of May 2025 job gains (monthly change in the total number of nonfarm jobs for May 2025)? Write it down as a formal probability statement and interpret it in words. 

Probability(3,000  275,000)=.90
We are 90% confident that the true value of the monthly change in the total number of non-farm jobs in 
May 2025 was between a gain of 3,000 jobs and a gain of 275,000 jobs. 

I. According to the article, what was the second and final revision number for May 2025 job gains, and does this number fall into the confidence interval for the preliminary estimate of May 2025 job gains that you constructed? 

19,000; yes, it does

J. What is the margin of error for the first revision of monthly data? 

±116,000

K. What is the margin of error the second and final revision of monthly data? 

±115,000

L. Construct a 90% confidence interval for the second and final revision number for May 2025 job gains. Write it down as a formal probability statement and interpret it in words. 

19,000±115,000

Probability(-96,000  134,000)=.90
We are 90% confident that the true value of the monthly change in the total number of non-farm jobs in 
May 2025 was between a loss of 96,000 jobs and a gain of 134,000 jobs. 

M. Does the preliminary estimate of May 2025 job gains fall into the confidence interval for the second and final revision number that you just constructed? 

No it does not, 139,000 is outside the 90% confidence interval (the upper bound is 134,000).

N. In light of these data and your calculations, what is your opinion about the revisions that BLS issued to May 2025 numbers – are these within the margin of error or do they suggest something unusual happened to the data? 

The revised number of 19,000 is within the 90% confidence margin of error for the original estimate of 
[bookmark: _GoBack]139,000 (but the margin of error is quite wide). 

