THE UNIVERSITY OF SYDNEY
STAT2012 STATISTICAL TESTS

Semester 2 Solution to Tutorial Week 1 2015

Tutorial questions

1. (a) From normal table,

Pr(-1.72 < Z < 0.52) = Pr(Z <0.52)—Pr(Z < —-1.72)

0.6985 — [1 — Pr(Z < 1.72)]

0.6985 — (1 — 0.9573)

0.6985 — 0.0427 = 0.6558

Pr(|Z] >1.96) = 2Pr(Z > 1.96) = 2[1 — Pr(Z < 1.96)]
— 2(1-10.975) = 0.05

(b) From normal table,

Pr(Z <a) = 0.7291 = a = 0.61
Pr(Z>b) = 01=Pr(Z<b)=09=b=128
Pr(|Z] <¢) = 0.90 = Pr(Z < ¢)=0.95= ¢ = 1.645

2. X ~ N(10,16). From normal table,

12 -10
Pr(X >12) — Pr (Z > - 0.5) — 1 - 0.6915 = 0.3085
7—10
Pr(X <7) = Pr (Z < = —0.75) =1—-Pr(Z <0.75) =1—-0.7734 = 0.2266
Pr(X <k)= 0.2 N1
= Pr(Z< ’f;}‘i) = 0.2 Agﬁ;z
= Pr(Z<-210= 08 '
= % — _084 —084_ 0.84 from table
:> k = 10 + (_084) X 4 = 664 k in original scali:ower oo

3. We have X; ~ N(20,4?), i =1,...,16 (n is small).

Then the sample mean being a linear function of normal r.v. is also normal, i.e.

X ~ N(20,4%/16), i.e. N(20,1). Hence X — 20 is standard normal X — 20 ~ N(0,1).

22 —-20

Pr(X > 22) = Pr (Z > ) —Pr(Z>2) =1 - 09772 = 0.0228

4. Let X1, Xy, ..., X190 be a random sample of size 10 from a N'(15,2.53?) distribution.

10 - 15.8 — 15
Pr (Z X; < 158) =Pr(X <15.8) =Pr (Z <

<22 ) =Pr(Z<1)=0.8413
~ 2.53/\/1()) ( )



5. (a) From t-table,

Pr(t; < 2.353) = 1-—0.05=0.95
Pr(|ty;] > 2.718) = 2(0.01) = 0.02

(b) From t¢-table,

Pr(tzo < CL) = 01l=a=-1.325
Pr(|t16| > b) = 0.05 = PI‘(th > b) =0.025=b=2.12
Pr(tip >¢) = 0.90 = Pr(t;p < —c¢) =0.10 = ¢ = —1.372

6. If X1, Xo,..., X, (n is small) be r.v. such that X; ~ N (u,0?) where o® is unknown.

Then T' = t,—1 where S is the sample standard deviation.

X —p
S/\/n
7. We have X; ~ N(p,02), i =1,...,n,n =25 u =50, T = 48 and s = 4. Then the

test statostic is B
y T—p 48 —-50
0= _ _

s/ 4/V25
where the d.f. isn —1=25—1=24. Then

—2.5

p — value = Pr(t, < ty) = Pr(t2s < —2.5) = 0.0098 < 0.01



