
Exercises January 26 STA 4508S (Spring, 2022)

1. (Knight, 2000 Ch. 5.6; Owen, 1988). Suppose Y1, . . . , Yn are indepen-
dent and identically distributed from an unknown distribution function
F . To estimate F we restrict attention to distributions putting posi-
tive probability mass only at the points Y1, . . . , Yn, assumed distinct.
Knight defines the non-parametric log-likelihood function for F (·) as

L(p) = L(p1, . . . , pn) =
n!

i=1

pi, pi ≥ 0,Σpi = 1,

where pi is the probability mass at Yi.

(a) Show that L(p) (or equivalently ℓ(p) = logL(p)) is maximized at
p̂i = 1/n.

(b) Suppose that µ = E(Yi) =
"
ydF (y) is the parameter of inter-

est, with F (·) as a nuisance parameter. The profile likelihood is
obtained by maximizing

L(p1, . . . , pn), subject to pi ≥ 0,Σpi = 1,ΣpiYi = µ,

where there is now an additional constraint on the vector p. Show
that the solution to the maximization problem is given by

p̂i(µ) =
1

n

1

1 + λ(Yi − µ)
, where λ solves

0 =
1

n

n#

i=1

Yi − µ

1 + λ(Yi − µ)
.

2. Choose a paper for your report and presentation, and provide the com-
plete citation and a one-sentence description of the paper.

You should plan for a 15 minute presentation followed by 5 minutes of
questions. The presentation can be either on slides or presented live
on a tablet/ipad. My guideline for number of slides is one per minute.

Your report should be between five and ten pages (five is enough), and
include:

(a) Complete citation
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(b) One paragraph overview of the main problem and results (without
quoting the abstract).

(c) A paragraph setting the work in context of the literature. (Again,
not quoted directly from the paper.)

(d) One or two sections outlining the techniques used to get from
problem to results. For some papers this might mean quoting the
most important theorem(s) and summarizing the key idea of the
proof(s); for others it might be describing a new model that is
proposed and explaining the key new features of this.

(e) Two or three paragraphs providing your assessment of the paper
and the work: was it interesting? was the paper well written?
does it suggest further work? Is there an application suggested,
and if so, did you find it convincing? How does it tie into topics
discussed in this course?
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