STAT 2509 A

Assignment #1
(Review of STAT 2507)

SOLUTION

i A ‘j 1. The process of using information from a sample to draw conclusions about the entire
L population is called

(@) sampling (b) the scientific method
(c) statistical inference (d) descriptive statistics

(c) statistical inference @

E: 1 2. A numerical measure computed to describe a characteristic of a population is called a
bl
(a) parameter (b) statistic (c) sample (d) population
s !
(a) parameter u/f
e 3. Identify the following variables as : “purely categorical” (or qualitative), “categorical and
e

ranked”, “quantitative and discrete” or “quantitative and continuous”.

(lﬂi —\‘ ( Y 4_\

a) the number of leaves on a Maple tree quanﬁﬁﬁ@g and dlscrete -

b) Province or Territory in which a person lives ely categorical Lf ) f’; % “*x\_
c) daily temperatures for a months of September( /gu nt\tatwe and contmuoué\

d) rating of a professor as: excellent, good, fair, p /categorical and ranked”f/;L,
e) mark out of 100 obtained on a statistics test quantitative and continuous

f) letter grade obtained on a statistics test purely categorical {(or categorical

and ranked)
a) number of milk bags bought by a family weekly quaPtltat;ye and dls;;ete-,

N W
f-»—;,«‘ :} 4. Classify each of the following quantities as either a parameter or a statistic:
o | /"‘f‘*.\ >~
i/
(i) ¥ - statistic 5 (iv) s* - statistic —_
b\,
(i) o* - parameter (\1 (v) B, - parameter (\f

(i) - parameter ( 'S (vi) ﬁ’] - statistic Qq‘
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ﬁi 3 5. Find the following values-from the tables:
a) Zpzys =0.52 Q,Jf b
b) Zyges = — Zy3y5 = —_0.52 QL,
C) Zogn =288 Lol
d) lio02s = 2.201 {:5’/
€) 005 = —-2.201 28 s
f) tll;U.Q'.?S = t110025 = 2-201%_ E_ ‘,..)

Cb:{’j 6. Consider a normal population distribution with the value of ¢ known.

a) What is the confidence level for the interval
() ¥+2240/Vn  =z,,=224 5a/2=0.0125 = 2 =0.025 = | - o - 0.975
~9r5%cClfor p (/)
(i) ¥£2.580/Vn =z,,=2.58 = a/2=0.005 = a=0.010 = |-z =0.99
. 99% C.L for u Q
(i) ¥ £3.090/vn =z,,=3.08 = /2 =0.0010 = ¢ =0.0020 = | — ¢ — 0.998
99.8% C.I for u C/

b) What value of z in the confidence interval formula
(J? —Z s O'/\/;,J? +Z, O'/\/;)
resuits in a confidence level of ——
) 89.68% = 1-a = 0.8968 = ' =0.1032 = /2 =0.0516 =z, 1_3L
(i) 9796% —1-a= 0.9796 = o =0.0204 = /2 = 00102:>z =232 L,J

(iii) 78.88% = l1-a= 07888 = ¢ =0.2112 = ¢ /2 =0.1056 = = ,2"1 25 ( k

c) Would a 90% C.I. be r}arr.ower or wider than the 89.68% C.1. in b)?

90% C.I. would be w%e/han 89.68% C.1. since 90% would have wider span (i.e.
it covers larger mterval of values) as it has larger error Zap o*/ Jn.

“':};J 7. a) Define 2-sided and 1-sided hypotheses and give the steps involved in their
L testing.

e 2-sided hypothesis: is a 2-tailed test testing that parameter +#valiue, e.g.
e j_ Hy:u=0

* 1-sided hypothesis: is a 1-tailed test testing that parameten/érwaiue or Q_(é;ue e.g.
H, izl of Hjiu=0
H,: 1< H,:u>0
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e Steps involved: 1) state the null and lternative hypotheses

2) test-statistics

3) rejection (or critical) region O
4) conclusion @

b) For any hypothesis test, what are the two types of error that may be made?

Type | error = error we make when we reject H, when it is true.
P[Type l error] = a

L/

i t“\
e Type ll error = error we make when we do not reject Ho when |t is false Q/
P[Type Il error] = S e S

Z:‘ij 8. If kis a constant.and X and Y a e random variables, then,~,

Q,/ [ ] Q‘_J;
a) ()EW=k (i) EG)= KEOX (i) EC+Y)= EQQ+ E(Y)

@ > )

b)  ()V(=0, (i) V(kx)= KV, (i) VIXLY)= V(X) + YY) + 2Cov(X.Y)

Also show what happens when X and Y are independent of each other?

When X and Y are independent, then they are not related and so Cov(X,Y) =0,
ie. V(X1Y)= V(X)+ WY) @

L.-» ﬁ-«j 9. Given that the population variance is defined by

T T
NG

where: N is the population total (i.e. total number of the observations in the

population) and # the population mean.

Show that

N 2
s, (27)
o’ = fo e
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