
Statistics 105 Midterm Exam 1 (April 30, 2012) 
(Total 4 problems and 30 points) 

Name	 DID Discussion ( ts Score '~!t-) 
1.	 (12 points) ~nswer the question briefly or fill in the blanks. 

(a)	 Let~X'/and Y be two independent random variables with E(X) == 1, V(X) == 3, E(Y) == 3, 
and V(Y) = 4. Then J 

-6E(2X - 3Y + 1)== 
J ..(, (' l 

V(2X - 3Y + 1)= Lf~. 'l (!.) -4 -<.) a -I () .~ 

(b) A random sample of n =j6" re~ults in x = 13 and s = 5. An ~~timate of the P7lation 

mean J.L is \ \~ and its estimated standard error is (,,'}) 

(c)	 Let Xl, X2, X3, X4 he a random sample from a normal distribution with~mean 4 and 
variance 9.~What is sampling distribution of sample mean X? 
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(d) When we make a normal.pro~ab~litY plot for data from a nor7poPulation, we expect 
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(e) For a normal random variable X with mean 5 and variance 4, find the 85th percentile, 
that is, find x such that P(X ~ x) == 0.85. 
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(f) Let. Xl, X 2, X 3 , X 4 be a random sample from a normal distribution with mean 3 and 
variance 16. Find P(X > 2). [O.r, ~1 S»-;.J-­
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2.	 (4 points) Let Xl,.'.' X 4 be a random sample of size n == 4 from a population with mean 
()/2 and variance (J2. 

(a) Find the moment estimato01 11
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(b)	 f sample mean X? 
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3. (4 points) Clearly circle your answer for each statement. 
~ 

(a)	 Which measure of location is resistant to outliers? (circle one) sample mean ot/sample 
~;UaD)	 ~-

(b) Thr the normal population N(/-L, 0'2), the sample mean X is an u~biased es~or of 
/-L and has the minimum variance am~Ilg all unbiased estimat~rs. (circle on .True or 
False // ' 

(c) For the normal population N (fl. the maximum likelihood estimator of the variance 
a 2 is not unbiased. (circle on ue r False 

(d)	 An unbiased estimator alw s has smaller n1ean square error than. a biased estimator. 
(circle one) Tru~ or a ,~ 

4. (10 points) Suppose X has probability density function 

(a) Find the maximum likelihood estimator of 0 based on a random sample of size n. Show 
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(b)	 Find the Fisher information 1(0) of parameter O. Show your work. 
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Statistics 105 Midterm Exam Solution (Spring 2012) 

1.	 (a) E(2X - 3Y + 1) == (2)(1) - (3)(3) + 1 == -6, V(2X - 3Y + 1) == (22)(3) + (32)(4) == 48. 

(b)	 x == 13 and s/vfii == 5/4 == 1.25 

(c)	 X", N(fl == 4,a2/n == 9/4) 

(d) all points close to a straight line. 

(e)	 z == 1.04 so x == fl + za == 5 + (1.04)(2) == 7.08. 

(f)	 X '" N(fl == 3, a2/n == 16/4). P(X > 2) == P(Z > (2 - 3)/}16/4) :::::' P(Z > -0.5) == 
1 - 0.3085 == 0.6915 ;~ 

2.	 (a) Let X == 8/2 and solve for 8. The moment estimator is fJ == 2X. 
(b)	 E(X) == 8/2 and V(X) == a2/n == 82/4. 

3. (a) sample median; (b) True; (c) True; (d) False. 

4.	 (a) The likelihood function is 

rrn rrn (28) 02 
Xi

2/ (28)n (}2 2",nL(8) == !(Xi, ()) == - e- 7r == - e--:;- LJi=l Xi 

i=l i=l 1r 1r 
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InL(8) == nln (28) - nln1r - - LX; 
1r i=l 

dlnL(O) = ~ _ 20 fx~ 
d(} () 1r i=l ~ 

Let	 dlnd~((}) == O. We obtain MLE 

(b) In f(x, (}) == In (28) - In 1r - ~ x2 . We have 

8In!(x,(}) _ ~ _ 28 2 d 82In!(x,(}) __ ~ _ ~ 2 
88 - 8 1r X an 8(}2 - 82 1r X • 

1(8) == _E(&ln!(X,O)) = -E(-~ - ~X2) == ~ ~E(X2) == ~ ~~~ = ~ 
8(}2 (}2 1r 82 + 1r (}2 + 1r (}2 2 (}2 

because E(X2) = V(X) + (E(X))2 = b(~ - 1) + (b)2 = b~. 

Summary of the scores: n==80, min==8, ql==21, q2==24, q3==27, max==30, mean==23, sd==4.3 
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