STAT 545 Homework 1

Yinsen Miao *

September 7, 2015

Problem 1

0.5 point each)
a) UK political party preference: nominal

b) Anxiety rating: ordinal

d) Clinical location: nominal
e) Response of tumor to chemotherapy: ordinal

(
(
(
(c) Patient survival: interval
(
(
(f) Favorite beverage: nominal
(

g) Appraisal of company’s inventory level: ordinal

Problem 2

(a) (1 point) Y has a binomial distribution, since:

Var(Y) = Var <ZY1>
= ZV@T(Y,-)

= nr(l—m)

where Y; ~ Bernouli ().

(b) (2 points) Since ¥;s are not independent, (a) doesn’t hold any more
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(¢) (2 points) By the Eve’s Law,

Var(Y) = Var(E[Y |7])+ E[Var (Y | )]
= Var(nm)+ E[nm (1 —7)]
= n*Var (n) +nE[r] - ( [ 2} + Var(r ))
= nE[r(1—-FE[r])—n(n—1)Var|[n]
= np(l—p)+n(n-—1)Var|n]
> np(1-p)

(d) (2 points)

PY,=1Y;=1) = // Yi=1Y;=1|m,7;)g(m)g(nj)dmdn;
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— Eln]Elr) = =P(Yi=)P(¥;=1)

which indicates {Y;}s are marginally independent and P (Y; =1) = p . Hence, Y = >, Y; follows
Binomial (n, p). However, when conditionally on {m;}, ¥ becomes a sum of independent Bernoulli
trials with unequal probabilities (You also can formally show this by calculating its characteristic

function and show it is not one of a binomial distribution).


https://en.wikipedia.org/wiki/Law_of_total_variance

