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• This is a closed-book exam. You are only allowed
to use a scientific calculator and the formulae from
the last page of the exam.

• ANOVA stands for ‘Analysis of Variance’;
MLE stands for ‘Maximum Likelihood Estimator’;
MSE stands for ‘Mean Squared Error’;

• You are required to show your work on each prob-
lem on this exam. Please carry all possible preci-
sion through a numerical question, and give your
final answer to three (3) decimals, unless they are
trailing zeroes or otherwise indicated.

• You may use a benchmark of ↵ = 5% for all infer-
ence, unless otherwise indicated.

Problem Points Score

1 20

2 25

3 15

4 15

5 25

Total: 100
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Additional information and formula:

��1(0.75) = 0.674, ��1(0.80) = 0.842, ��1(0.85) = 1.036;

��1(0.925) = 1.439, ��1(0.95) = 1.645, ��1(0.995) = 2.576.

Mean and variance of Y ⇠ �2(n� 1) are n� 1 and 2(n� 1), respectively.

Mean and variance of Y ⇠ Binom(n, p) are np and np(1� p), respectively.

Zd =
X̄1 � X̄2 + (µ1 � µ2)p

�2
1/n1 + �2

2/n2

Sp =
q
((n1 � 1)S2

1 + (n2 � 1)S2
2)/(n1 + n2 � 2)

T =
X̄1 � X̄2 + (µ1 � µ2)p

�2
1/n1 + �2

2/n2

T =
X̄1 � X̄2 + (µ1 � µ2)p

S2
1/n1 + S2

2/n2

F =
MST

MSE
=

Pk
i=1 ni(X̄i � X̄)2/(k � 1)

Pk
i=1

Pni

j=1(Xij � X̄i)2/(N � k)

R2 =

Pn
i=1(â+ b̂Xi � Ȳ )2Pn

i=1(Yi � Ȳ )2

b =
⌃(Xi � X̄)(Yi � Ȳ )

⌃(Xi � X̄)2
=

⌃XiYi � nX̄Ȳ

⌃X2
i � nX̄2

a = Ȳ � bX̄

V ar(b) =
�2

⌃(Xi � X̄)2
V ar(a) = �2

✓
1

n
+

X̄2

⌃(Xi � X̄)2

◆

rX,Y =
⌃(Xi � X̄)(Yi � Ȳ )p
⌃(Xi � X̄)2⌃(Yi � Ȳ )2
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THIS PAGE IS SCRAP PAPER (FOR ROUGH WORK ONLY). THIS
PAGE MUST BE HANDED IN. NOTHING ON THIS PAGE WILL BE

MARKED
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