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The table below contains information about six police officers. 

	Officer
	Does the Officer
Wear a Body Camera?
	Officer
Age
	Citizen Complaints
about the Officer
	
	Officer
	Does the Officer
Wear a Body Camera?
	Officer
Age
	Citizen Complaints
about the Officer

	1
	Yes
	20
	30
	
	4
	No
	20
	35

	2
	Yes
	20
	30
	
	
	
	
	

	3
	Yes
	40
	0
	
	5
	No
	40
	5

	
	
	
	
	
	6
	No
	40
	5



1. [bookmark: _Hlk149245480]
2. Report the mean number of citizen complaints about officers who wore a body camera:






3. Report the mean number of citizen complaints about officers who did not wear a body camera:





4. Report the mean gap in citizen complaints, by taking the mean number of complaints about police officers who wore a body camera and subtracting the mean number of complains about police officers who did not wear a body camera:



5. 
Report the mean gap in citizen complaints but only for age-20 officers, by taking the mean number of complaints about age-20 police officers who wore a body camera and subtracting the mean number of complains about age-20 police officers who did not wear a body camera:


6. Report the mean gap in citizen complaints but only for age-40 officers, by taking the mean number of complaints about age-40 police officers who wore a body camera and subtracting the mean number of complains about age-40 police officers who did not wear a body camera:


7. Compared to the analysis without statistical control, the analysis with a control for the age of the officer ___.
· reduced the estimated effectiveness of wearing a body camera
· did not affect the estimated effectiveness of wearing a body camera
· increased the estimated effectiveness of wearing a body camera

The table below indicates that, among a hypothetical set of six academics who applied for tenure, men were more likely than women to have been granted tenure, men had more publications on average than women did, and women were more likely to have received a grant. Moreover, within each gender, the chance of tenure is higher if the academic has more publications and if the academic has a grant.

	Men academics
	
	Women academics

	Tenure
	Publications
	Grant
	
	Tenure
	Publications
	Grant

	No
	2
	No
	
	No
	2
	No

	Yes
	8
	No
	
	No
	2
	Yes

	Yes
	8
	Yes
	
	Yes
	8
	Yes



Overall, 1 of 3 women received tenure (33.3%), and 2 of 3 men received tenure (66.7%), so the gender gap in receiving tenure is 33.4%, favoring men.


8. 
9. Complete the table below:

	
	% of men
granted tenure
	% of women
granted 
tenure

	2 publications
	
	

	8 publications
	
	




10. Controlling only for the number of publications that an academic has, the gender gap in receiving tenure is ___.
· favoring men more than 33.4%, 
· favoring men at 33.4% or less 
· zero
· favoring women

11. Complete the table below:

	
	% of men
granted tenure
	% of 
women
granted 
tenure

	No grant
	
	

	Grant
	
	




12. Controlling only for whether an academic received a grant, the gender gap in receiving tenure is ___.
· favoring men more than 33.4%, 
· favoring men at 33.4% or less 
· zero
· favoring women
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	To the right are data for ten fictional police officers. Below is output from linear regressions that use these data to predict the outcome "complaints", which is a measure of citizen complaints in the most recent year against a police officer. Each regression uses the predictor "bodycam", which is a measure of whether the police officer wears a body camera (1 for Yes and 0 for No). The second regression also uses a predictor for "age", which is the age of the police officer. For this set of police officers, each police officer gets to choose whether to wear a body camera.
	
	officer
	bodycam
	age
	complaints

	
	
	1
	1
	20
	11

	
	
	2
	1
	40
	8

	
	
	3
	1
	60
	5

	
	
	4
	1
	60
	4

	
	
	5
	1
	60
	3

	
	
	6
	0
	20
	16

	
	
	7
	0
	20
	14

	
	
	8
	0
	40
	12

	
	
	9
	0
	40
	11

	
	
	10
	0
	60
	8



. reg complaints bodycam
------------------------------------------------------------
  complaints |    Coeff     p-value    [95% conf. interval]
------------------------------------------------------------
     bodycam |    -6.00     0.017       -10.60       -1.40
  _intercept |    12.20     0.000         8.95       15.45
------------------------------------------------------------

. reg complaints bodycam age
------------------------------------------------------------
  complaints |    Coeff   p-value    [95% conf. interval]
------------------------------------------------------------
     bodycam |    -3.88     0.000       -5.19       -2.57
         age |    -0.18     0.000       -0.22       -0.14
  _intercept |    18.56     0.000       16.89       20.23
------------------------------------------------------------

1. Interpret the -6.00 coefficient on the "bodycam" predictor, in the first regression.




2. Interpret the -3.88 coefficient on the "bodycam" predictor, in the second regression.




3. Explain why the coefficient on the "bodycam" predictor is closer to zero in the second regression than in the first regression.


Below is an illustration of the effect of the inclusion of the control for the age of the officer, for the regressions on the prior page. The slope of the line of best fit in the left panel is -6, and the slopes of the lines of best fit in the right panel are -4 for age 20, -3.5 for age 40, and -4 for age 60, so that the overall "averages" of the slopes in the right panel is the -3.88 slope for the second regression on the prior page.
[image: ]

reg complaints bodycam if age == 20
----------------------------------------------------------------------------
  complaints |   Coeff   Std err      t    p-value    [95% conf. interval]
-------------+--------------------------------------------------------------
     bodycam |    -4.00     1.73    -2.31   0.260       -26.01       18.01
  _intercept |    15.00     1.00    15.00   0.042         2.29       27.71
----------------------------------------------------------------------------



reg complaints bodycam if age == 40
----------------------------------------------------------------------------
  complaints |   Coeff   Std err      t    p-value    [95% conf. interval]
-------------+--------------------------------------------------------------
     bodycam |    -3.50     0.87    -4.04   0.154       -14.50        7.50
  _intercept |    11.50     0.50    23.00   0.028         5.15       17.85
----------------------------------------------------------------------------



reg complaints bodycam if age == 60
----------------------------------------------------------------------------
  complaints |   Coeff   Std err      t    p-value    [95% conf. interval]
-------------+--------------------------------------------------------------
     bodycam |    -4.00       1.15    -3.46   0.074        -8.97        0.97
  _intercept |     8.00       1.00     8.00   0.015         3.70       12.30
----------------------------------------------------------------------------
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The table below to the left reports information for each of 24 persons in a small fictional country called Freedonia, with variables for whether the person has been convicted of a crime, whether the person is an immigrant or a native, the person's gender, and the person's age. For the table to the right, calculate the numbers for each cell. For the purpose of this assignment, let's make the simplifying assumptions that each crime has been caught and prosecuted without bias, that each person has committed only one crime, that each crime is equally serious, and that all other listed information is correct.


	CRIME
	IMMIGRANT
	GENDER
	AGE

	No
	Yes
	Woman
	20

	No
	Yes
	Woman
	60

	1
	Yes
	Man
	20

	1
	Yes
	Man
	20

	1
	Yes
	Man
	20

	0
	Yes
	Man
	20

	0
	Yes
	Man
	20

	0
	Yes
	Man
	60

	Yes
	No
	Woman
	20

	No
	No
	Woman
	20

	No
	No
	Woman
	20

	Yes
	No
	Woman
	60

	No
	No
	Woman
	60

	No
	No
	Woman
	60

	No
	No
	Woman
	60

	No
	No
	Woman
	60

	1
	No
	Man
	20

	1
	No
	Man
	20

	0
	No
	Man
	20

	1
	No
	Man
	60

	0
	No
	Man
	60

	0
	No
	Man
	60

	0
	No
	Man
	60

	0
	No
	Man
	60




	SUMMARY STATISTICS

	% of immigrants
convicted of a crime
	

	% of natives
convicted of a crime
	

	% of age-20 immigrant men convicted of a crime
	

	% of age-20 native men 
convicted of a crime
	

	% of age-20 immigrant women convicted of a crime
	

	% of age-20 native women convicted of a crime
	

	% of age-60 immigrant men convicted of a crime
	

	% of age-60 native men 
convicted of a crime
	

	% of age-60 immigrant women convicted of a crime
	

	% of age-60 native women convicted of a crime
	




1. 
2. 

3. Based on the table data, which group below has committed a larger number of crimes?
· Immigrants
· Natives
· Both groups commit the same number of crimes

4. Based on the table data, which group below has had the higher crime rate?
· Immigrants
· Natives
· Both groups have had the same crime rate

5. Based on the table data, which group below has had the higher crime rate when controlling for sex and age?
· Immigrants
· Natives
· Both groups have had the same crime rate controlling for sex and age

6. Which of the following is the best way to characterize the statement that "These data indicate that immigration to Freedonia has increased crime in Freedonia"?
· The statement is true.
· The statement is false.
· The statement is not clearly true or false.


[Items 6 and 7] Suppose we have a CRIME variable coded 0 for having not committed a crime and 1 for having committed a crime and we have a GENDER variable coded as 0 for man and 1 for woman. If we used only this GENDER variable to predict the CRIME variable, in a linear regression, then…

7. …what would be the coefficient on the constant?









8. …what would be the coefficient on the GENDER predictor?









---

 



9. Complete the table, indicating the total number of persons in each cell:

	
	Age 20 men
	Age 20 women
	Age 60 men
	Age 60 women

	Immigrants
	
	
	
	

	Natives
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