
Quantitative Methods for Lawyers
Problem Set #3

Professor Daniel Martin Katz
Michigan State University College of Law

December 1, 2014

Instructions: You may *NOT* work in groups for this assignment. Each student must
do their own work and submit his/her own problem set. Please show all of your work (in-
cluding R output where applicable) in order to receive credit. Due by Noon - December
18, 2014 Please submit a hard copy to Marie Gordon in Room 465. Retain a digital or
photocopy for your records.

Problem 1 Worth 20pts

Imagine you work at a computer repair shop. Over the years you have become experienced
at diagnosing problems associated with different types of hardware. In particular, when a
“TX1000” brand computer stops working, it is due to a cooling fan problem 30% of the
time. If the cooling fan is broken, there is a 45% probability that the hard drive is also
broken. If the cooling fan is okay, there is only a 5% chance that the hard drive is broken.

A customer brings you a computer that is not working. After a quick investigation, you
determine that the hard drive is broken. What is the probability that the computer has a bad
cooling fan?

. . . . . . . . .

Problem 2 Worth 30pts

Assume you have been hired by a consulting firm to develop a “automoblile price predic-
tion app.” The company is using the auto.dta as a practice test whether you have “what it
takes to develop” a well specified model without specific direction from your superior.

Explore the auto.dta dataset and please develop your own prediction model from the data.
Please offer a detailed analysis and defend your choices including the decision to include or
not include a specific variable, variable specification (interactions, transformations, etc.).
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Please provide a proper table of your results (including one that compares it to other alter-
natives).

First step is loading the dataset from here: http://www.stata-press.com/data/r9/auto.dta

. . . . . . . . .

Problem 3 Worth 30pts

Please Access states-sat.csv.

The DataSet Has the Following Variables:

Variable Label
State State Name
HS Grads Percentage of High School Graduates in State
College Grads Percentage of College Graduates in State
Median Income Median Household Income in State
Student Faculty Ratio Number of faculty per pupil in state
Salary Average salary for teachers in state in thousands of dollars
Percent taking Percentage of students taking the SAT
Verbal Average score on verbal part of SAT for students who took it
Math Average score on math part of SAT for students who took it
Total SAT Score Average combined score of SAT for students who took it
Expenditure (100s) Per pupil expenditure in state in hundreds of dollars
Region Region: North=1, Midwest=2, South=3, West=4

. . . . . . . . .

(a) We might be interested in how efficient a state allocates its educational resources. Ex-
plore the Relationship Between Expenditures and student teacher ratio. Generate a Scatter
Plot comparing “Student Faculty Ratio” and “Expenditure” and plot a regression line on
that Scatter Plot. Please describe the nature of this relationship in words. Provide an inter-
pretation of any outliers.

(b) Assume that your are interested in Student Scores on the Math Portion of the SAT.
Specifically, you are interested in the Score on the MATH Portion as a Dependent Variable
and Expenditure, Percent Taking, HSGrads, CollegeGrads, Student/Faculty Ratio and Me-
dian Income as Independent Variables. Please generate the regression model. Next, please
provide an interpretation of the statistical significance of each of the independent variables.

(c) Write out the full regression equation with the proper Beta Coefficients and then use
that Equation to Predict the Expected Mean MATH SAT in a hypothetical state with the
following attributes - Percent of HS student taking SAT is 28, Percent of HSGrads in State
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is 73, Percent of CollegeGrads in State is 29, StudentFaculty Ratio is 20 to 1, Median
Income is 48,500, Per Pupil Expenditures is 6000.

. . . . . . . . .

Problem 4 Worth 20pts

Please Review the Article: Leandra Lederman, Which Cases Go To Trial?: An Empirical
Study of Predictors of Failure to Settle, 49 Case Western L. Rev. 315 (1999).

Describe in detail several (i.e. at least three) (a) possible extensions of the model (b) alter-
native approaches to measure the independent variables in question and/or (c) issues with
the manner in which the model is currently constructed.

. . . . . . . . .
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