MATH 3850 Fall 2025

Exam 2 Solution
1. Since the original y is in the order
2 4 2 3 1 6 7 510 1 7
and sort(y) will sort the data as
11 2 2 3 4 5 6 7 710

we find that

(a) The y[8] is 5.
(b) The sort(y) [8] is 6.
(c) The quantile(y, 0.5) is same as (sample) median, which is 4.

2. To find se(Y), we first need to find Var(Y) = Var(Y)/n, where

EY) = /yfy / y24y~* dy :/ 24y dy =3

2

and .

E(Y?) = /y fr(y / Y224y~ dy —/ 24y~2 dy = 12

2

so that

Var(Y) = E(Y?) = (B(Y))?=12-3*=12-9=3
and

= /Var(Y) = /Var(Y)/n = /3/n

3. If Y1,...,Y, are iid Poisson(9), then E(Y) = 9 and Var(Y) = 9, so that E(Y) = 9 and
Var(Y) = Var(Y)/n = 9/36, which follows that se(Y) = {/Var(Y) = 1/9/36 = 1/2. Since

Y - B(Y)

Z = —
se(Y)

~ N(0,1)

for large n, we have that

P(Y <85 =P <Ys;£/(;/) < 8'5;(5)(5/)) ~ P (Z < 8:3”) =P <Z < 8?/_29> =P(Z < -1)

Hence, we can compute this probability in R by

pnorm(-1)



4. Because both sample sizes n1 and ng are large, E(Y1) = 61 and E(Y3) = 6, and the null
hypothesis consists of Hy : 1 = 0o <= Hy: 01 — 0 = 0, this will be a two-sample Z-test
with the statistic U = Y| — Y5, so that the test statistic will be based on

_U-EW)
 se(U)
where - B B
EU)=E(Y1-Y2)=EY1)—E(Y2) =0, — 06
and since Var(Y1) = 6?/n; and Var(Y3) = 63 /na,

07 02
A, 7%
nq no

se(U) =+/Var(U) = \/Var(Yl -Y,y) = \/Var(?l) + Var(Ysq) =

Now, under Hy : 01 =0y <= Hy: 01 — 05 =0, we get

7 — U—E(U) _ (?1—?2)—(91—92) _ ?1—?2
se(U)

and for large n, and no, we have that Y1 ~ 6; and Y5 ~ 6y, from which we conclude that

Yi-Y,
= =
Vi Y3
ni ng

is the test statistic, with the rejection region RR = {Z > z,}.

5. Since n < 30, this will be a T-test (one-sample), so that the test statistic

_Y—Mo
T="5/m

can be coded in R as

(mean (exam2$Y, na.rm=T)-5)/(sd(exam2$Y, na.rm=T)/sqrt(length(na.omit (exam2$Y))))
and the critical value t,/9 ,—1 from RR = {|T| > t,/2,—1} can be coded in R as

qt (0.005, df=length(na.omit(exam2$Y))-1, lower.tail=F)

There are other acceptable answers.



