
Please write clearly in the spaces below (or overleaf if necessary) and answer in a
clear way, rather than using some shorthand code that only you may understand.

Question 1: Summations (worth 12 points)

Please read each of the parts of this question carefully.

In general, the sample mean of a variable X is defined by X̄ ≡ 1
N

∑N
i=1Xi, given a sample of

N realizations, {Xi}Ni=1, of the variable.

a) For N = 8, what is
∑N

i=1 1/2? Please show your calculations. (2 points)

b) For N = 6, what is
∑N

i=1 α/2, where α is a positive constant? Please show your calcula-
tions. [Hint: if unsure, write the corresponding sum out in full.] (3 points)

For the remainder of this question, consider two variables, C and T , for which we have N
realizations each.

c) Write out
∑N

i=1(2Ci − Ti) in full, for N = 4. (2 points)
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d) Rewrite
∑N

i=1(2Ci − Ti) in terms of the sample means of the variables, for N = 4. (2
points)

e) Prove that
∑N

i=1CiT̄ = T̄
∑N

i=1Ci for general N . (3 points)

Question 2: Yet More Summations (worth 14 points)

Please read each of the parts of this question carefully.

In general, the sample mean of a variable X is defined by X̄ ≡ 1
N

∑N
i=1Xi, given a sample of

N realizations, {Xi}Ni=1, of the variable.

a) For N = 5, what is
∑N

i=1 2? Please show your calculations. (2 points)

b) For N = 4, what is
∑N

i=1(2 + α), where α is a positive constant? Please show your
calculations. [Hint: if unsure, write the corresponding sum out in full.] (3 points)
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For the remainder of this question, consider two variables, C and T , for which we have N = 3
realizations each.

c) Write out
∑N

i=1CiT̄ in full. (1 point)

d) Write out
∑N

i=1CiTi in full. (1 point)

e) Explain why
∑N

i=1CiT̄ = T̄
∑N

i=1Ci. Please show your reasoning clearly. (2 points)

f) Explain why
N∑
i=1

CiTi 6= Ti
N∑
i=1

Ci,

in general, for N > 1 Please show your reasoning clearly. (3 points)
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