Final Exam Stat 505 Fall 2011

December 14, 2011 Name: %0/

100 pts total

1. State the Gauss-Markov theorem for linear model: (10 pts)
y=XB+e¢ E(e) 0; Var(e) = 0%V
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2. Why is it so much easier to make causal inference in a study where treatments are
randomly allocated to the units than in a study where the treatment variable is simply
observed? (10 pts)
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(b) For each school we have three available predictors:
size = number of students enrolled, sector (public or parochial), and
meanSES (average socio-economic status of all students).

i. Add these into the model in part (a) and rewrite any distributions from above
which have changed. (7 pts)
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- 1i- 'What parameter(s) is(are)expected to change with-the addition of these group
level predictors? In what direction? ; (3 pts)
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(c) Sample sizes vary from school to school. Results are shown for predicted intercepts
from the above model for the schools with the largest and the smallest sample sizes.
School | Sample size Estimate SE
2305 67 14.5 0.64
8367 | 14 9.6 1.01
overall 7185 124 0.36 ,
Explain what partial pooling does in the context of this situation. (12 pts)
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(c) Under what assumptions can we estimate a causal effect of the frequency of watch-
ing the TV show on the math score? (5 pts)
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6-—Suppose-that-we make some changes in -Stat 216 in Spring 2012 which are intended to
help students get a better grade in the course (measured as overall percentage). There
is no direct control group because we apply the “treatment” to all students in Stat 216
Spring 2012. However we have the following information about each student who took

the course in the last two years:
history of math courses, ACT, SAT, GPA, major, prior attempts at Stat 216, and

number of credits toward BS degree.

(a) Explain how to use these scores to artificially create a “control” group of individ-

uals similar to the treatment group. (5 pts)
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(b) How would you use the two groups to estimate the treatment effect? (5 pts)
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