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Part I

1.
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(6 4¥) Find the longest distance from the curve x3—xy+y3=1(x=0,y=0) tothe

origin.
(6 43) Solve the differential equation y" — 2y’ +y = e”.

(6 43) Solve the differential equation y' — 2xy = 5xy?.

(6 4¥) Compute the indefinite mtegral Il

x3+x2+x+1

(6 43) Compute the indefinite integral [ e**sin(3x) dx.

dx
sin x (sinx+cosx)’

(7 43) Compute the indefinite integral )

5
(6 43) Compute the indefinite integral [ 2x2(4x + 1) "2dx.

(7 43) Evaluate f f (x)dx where f(x)= f * Sm(t SinCt) .
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Part I1

1. (15 points) The time between arrivals of patients at the emergency room of a hospital
follows an exponential probability distribution with a mean of 15 minutes, so that the
probability density function is:

1 _x
) =1ge 15,x >0

where e = 2.71828.
(a) (5 points) What is the standard deviation of x?
(b) (5 points) What is the probability that the arrival time between patients is above 20
minutes?
(c) (5 points) What is the probability that the arrival time between patients is between
10 and 20 minutes?

2. (20 points) A sample of size n is randomly drawn from a population with mean p and

variance ¢2.

n

(a) (6 points) Sample mean X = -—-‘—j:i is a commonly used estimator of the population

mean (). An economist proposes to use an alternative estimator
L2, 3 1 3 ..
X=— (Z Xy tsxptrt Txng F zxn), where the sample size n is an even number.

Is % is an unbiased estimator of the population mean? Explain why or why not.
(b) (7 points) Calculate Var(%). Is ¥ more or less efficient than X?

A2 E?=1(xi_f)2

(¢) (7 points) This economist also proposes to use & - as an estimator of

the population variance ¢2.Is §% an unbiased estimator? Explain why or why not:
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3. (15 points) An economist is studying individuals’ decision to participate in the labor force.
Let LF be a dummy variable for whether an individual participates in the labor force (LF = 1)
or not (LF = 0). Let edu and age be the years of education and age respectively. Let male be a
dummy variable that indicate if the individual is male (male = 1) or female (male = 0). Suppose
that, using data on 200 individuals, the following logit model is obtained:

e(—1+0.03edu+0.05age-—0.0005age2+0.8male)
P(LF = 1|edu,age, male) =

14 e (—1+0.03edu+0.05age—0.0005age?+0.8male)

(@) (4 points) The economist includes both age and age squared (age2) in the equation.
Based on the coefficient estimates, how would you interpret the relation between age
and probability of participating in the labor force?

(b) (6 points) What is the probability of labor force participation for male individuals
that are 40 years old with 12 years of education? What is the estimated odds in favor
of labor market participation?

(c) (5 points) What is the estimated odds ratio of male relative to female?



