
PAD 705 
 
Part A: Technical Competence 
 
Crime is a serious concern in most American cities. A study recently attempted to determine 
what factors tend to increase the crime rate, which is defined as the number of crimes that are 
committed per 100,000 inhabitants per year. The study team collected data from 933 U.S. cities 
for this project. 
 
For each question, please show any calculations you made when formulating your answer. 
Where appropriate, you should also formally state the hypothesis or hypotheses you are testing. 
 
 
1. Does a 1 percentage point increase in the number of families with no workers increase the 

number of crimes per 100,000 inhabitants by 8,000 or more? 
 
2. Explain the meaning of the coefficient on NCENT in regression (11). Be as specific as 

possible about the value of the coefficient and what it measures. 
 
3. Is the crime rate significantly higher or lower in New England as compared to other regions? 

 
4. What explains the change in magnitude of the age coefficient between regressions (2)  

and (3)? 
 
5. What explains the change in magnitude of the age coefficient between regressions (3)  

and (4)? 
 
6. Are the region variables jointly significant? 
 
7. Using regression (6), is there evidence that the impact of median age on crime rate is not the 

same at all ages? Explain. 



 
8. The study director provided you with this scatterplot of crime rate and median income. 

Should you be concerned about the regression results? Why or why not? Be as specific as 
possible. 

 
0

10
00

0
20

00
0

30
00

0
C

rim
es

 p
er

 1
00

,0
00

 p
op

.

10000 20000 30000 40000
Median hsehld income

 
 

9. The study director made a mistake. The data is actually from 311 large cities in three years – 
1995, 1996, and 1997. Are the coefficients estimated in Table I still the best, linear unbiased 
estimator of the relationship between the independents and dependents? Why or why not? 

 
10. The study director has acquired a database from New York City that has a similar (but 

smaller) set of variables over 56 years (1948-2003). Here are the results that the study 
director found when he ran an OLS regression on the New York data: 

 
 constant agemon perwhite medhhinc uerate perfamnw 

Coef 841.25 58.75 
-

2268.74 -0.28547 9674.21 9785.457 
Std. Dev 1255.21 42.558 357.451 0.04587 3215.41 5869.321 
Durbin-Watson: 1.278 

 
The study director claims that this regression shows that New York City has quite different 
determinants of crime, as compared to other U.S. cities. Does this regression support the 
study director’s claim? Explain, being as precise as possible. 

 
 



TABLE I 
Dependent Variable: Crime Rate – Crimes Per 100,000 Inhabitants 

Unit of Observation: U.S. Cities 
(Standard errors in parenthesis) 

 
 1 2 3 4 5 6 7 8 9 10 11 

constant 
7141.561 
(95.124) 

7978.639 
(610.201) 

10120.850 
(1875.762) 

12640.550 
(1648.569) 

11654.920 
(1586.032) 

10931.700 
(1626.492) 

10134.040 
(1658.63) 

6512.281 
(2807.347) 

2426.078 
(2844.255) 

2388.121 
(2842.364) 

660.070 
(3056.027) 

age  
-33.094 

(23.830) 
-182.361 

(125.871) 
56.636 

(111.077) 
220.633 

(108.162) 
211.212 

(108.107) 
205.828 

(107.877) 
233.612 

(109.179) 
410.701 

(111.412) 
404.023 

(111.420) 
495.895 

(112.961) 

age2   
2.491 

(2.063) 
-0.290 

(1.813) 
-2.921 

(1.764) 
-2.709 

(1.765) 
-3.927 

(1.837) 
-4.383 

(1.858) 
-6.512 

(1.861) 
-6.421 

(1.860) 
-7.746 

(1.892) 

perwhite    
-8373.545 
(496.052) 

-6792.230 
(507.65) 

-6598.542 
(516.525) 

-6307.039 
(530.383) 

-6515.613 
(545.770) 

-7541.964 
(563.907) 

-7709.723 
(574.260) 

-7257.145 
(621.669) 

medhhinc     
-0.154 

(0.017) 
-0.139 

(0.019) 
-0.095 

(0.027) 
-0.094 

(0.027) 
-0.168 

(0.029) 
-0.174 

(0.029) 
-0.182 
(0.03) 

uerate      
6366.407 

(3264.787) 
2197.711 

(3719.242) 
4506.188 

(3986.936) 
11612.600 
(4099.277) 

10365.600 
(4178.066) 

8660.110 
(4551.756) 

perfamnw       
7856.315 

(3383.974) 
12698.95 

(4540.058) 
8944.314 

(4505.601) 
8754.326 

(4504.174) 
10317.800 
(4565.663) 

perfam2w        
4738.559 

(2964.742) 
2571.523 

(2935.753) 
2349.055 

(2937.352) 
3647.141 

(3028.079) 

perhspls         
6203.050 

(1056.122) 
7595.403 

(1398.694) 
4855.711 

(1601.932) 

perclpls          
-1899.613 

(1252.293) 
-449.870 

(1317.632) 

ncent           
1147.654 
(260.718) 

south           
785.158 

(269.513) 

west           
1269.215 
(293.657) 

R2 0.0000 0.0021 0.0036 0.2375 0.2984 0.3013 0.3053 0.3072 0.3322 0.3338 0.3502 
Adj. R2 0.0000 0.0010 0.0015 0.2350 0.2954 0.2975 0.3008 0.3020 0.3264 0.3273 0.3418 

RSS* 0 16266337.7 28561509.2 1868800000 2347900000 2370400000 2402200000 2417300000 2613500000 2626500000 2755700000 
N 933 933 933 933 933 933 933 933 933 933 933 

 
* Regression sum of squares; also called model sum of squares. 
 



 
Variable Definitions 

 
age Median age of residents 
age2 Median age of residents squared 
perwhite Percentage of population that is white 
medhhinc Median household income 
uerate Unemployment rate 
perfamnw Percentage of families with no workers 
perfam2w Percentage of families with 2 or more workers 

perhspls 
Percent of the population 25 or older with a high 
school diploma 

perclpls 
Percent of the population 25 or older with a college 
diploma 

ne 1 = City is in New England region, 0 otherwise 
ncent 1 = City is in the North Central region, 0 otherwise 
south 1 = City is in the Southern region, 0 otherwise 
west 1 = City is in the Western region, 0 otherwise 

 



Part B 
 
 
Since passage of the Personal Responsibility and Work Opportunity Reconciliation Act 
(PRWORA) in 1996, there has been a great deal of controversy over the impact of “welfare 
reform” on child well-being. Under PRWORA and its primary program – Temporary Assistance 
to Needy Families (TANF), existing welfare programs were reorganized and made to emphasize 
work, time limits on program eligibility, and caps on benefits. From the beginning, critics of 
welfare reform have suggested that TANF will lead to worse outcomes for poor children. One 
particularly devastating possibility was an increase in child maltreatment in all its varied forms 
(physical & sexual abuse, neglect, malnutrition, etc.). Christina Paxson and Jane Waldfogel have 
studied the most recent data on state-level outcomes during the period just before PRWORA was 
passed and just after its initial implementation to assess this issue (see “Welfare Reforms, Family 
Resources, and Child Maltreatment.” Journal of Policy Analysis & Management, 22, 1 85-113 
(2003). 
 
With reauthorization of TANF pending before Congress, Governor Pataki has hired you to do a 
“quick and dirty” analysis of different strategies for reducing substantiated cases of abuse, cases 
of neglect, and placement of children in “out of home case” (i.e., foster care). The Governor has 
considered several options. Since abuse may be tied to per capita income, he has considered an 
attempt to raise the per capita income in the state through a package of tax cuts. The cuts are 
estimated to results in a per capita income increase of $350 (the per capita income in New York 
was $33,900 in 1999). For a similar investment, the Governor could implement a plan that is 
specifically targeted at reducing the fraction of the population earning less than 75% of the 
“poverty line” from 8% to 6% or a plan to reduce fraction of families with absent fathers from 
12% to 9%. Another approach would focus on the TANF program itself. The Governor could 
remove the family cap, remove the requirement for immediate work, or remove the “full family” 
sanctions clause (i.e., when sanctions are applied the first time, the entire family benefit is lost). 
 
Your assignment is to write a memo of not more than 5 pages, double spaced with 1 inch 
margins and 12 point or greater type that assesses different strategies for reducing instances of 
substantiated abuse, neglect, and placement of children outside of their home. You may also 
wish to propose a strategy of your own. Be as specific as possible – use numbers from the article 
itself to make or support your point whenever possible Answers should references specific 
models and regressions from the article. Rely solely on the Paxson & Waldfogel article to 
formulate your answer. Your memo should note any weaknesses in the statistical analysis or 
limits to generality or applicability built into the Paxson & Waldfogel data. If you identify 
deficiencies in the design or execution of the study, suggest additional data or analyses that you 
would need in order to make your conclusions stronger technically and/or practically. Be sure to 
note which of Paxson & Waldfogel’s models you rely upon for your analysis and include any 
calculations that you did or any graphs you created in an appendix (which may be hand-written, 
so long as it is neat). Finally, remember that you are writing for a U.S. audience. Your 
conclusions should be consistent with the U.S. social, political, and governmental context. 
 
 


