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—_€hecK you understand! Practice Questions...

Questions 1 to 6 refer to the following information.

The Marketing Department of the University of Auckland carried out a survey of
New Zealand bank customers{A random sample of / stomers was selected
and these customers were asked a wide range of question anks an
services the banks provide. From the responses, measurements were made on
many variables. Some of these variables were:

__Bank: ;Q"\ The main bank used by the customer

3 — ANZ, BNZ, Westpac (for WestpacTrust), Other (all other
&9' anks) .

Closeness: %\ The customer’s opinion of the closeness of their relationship
— 0“ with their main bank

) — Not Close, Quite Close, Very Close
mand@:. The customer’s opinion of the overall performance of their
d main bank
dp — Poor/Fair, Good, Excellent
Two of the he bank survey, each together with a table showing

e relationship you have with ?&ur main bank?

r Response (cl ness) _. | sample

Not CI % the Clo % Very Clo %) size

Main Bank - .\x('\/

| ANZ 57.3%N e | 33.19 0

| ?“.Ph 33 1/0 9.6 %o 157

| BNZ 48.3% $40.8% 10.8% 120
Westpac 48.7% QY qA39.1% 12.2% 230
Other 39.4% " 44.9% 15.7% 254
Total Sample 47.3% 40.0% 12.6% 761

Table 1: Responses to closeness of relationship with main bank
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< Perform;D
scribe the overall level of performance of ‘our main

bank to date?

Response (Performance)

Poor/Fa GQ Go@ Excel Ien’ size
Main Bank ‘_ WQOW" .-_‘,0\
ANZ 29.9% 2.9% 17.2% 157

BNZ 32.5% 53.3% T & 14.2%9
Westpac 24.3% 59.6% = §3Y 16.1%3 \
Other 13.8% 57.1% 29.1%

Total Sample 23.3% 56.4% 20.4%

Table 2: Responses to main bank’s performance “

Questions 1 to 3 refer to the following additional information.

Let:
panz be the proportion of bank customers, with ANZ as their main bank,
who would describe their relationship with ANZ as ‘Not Close’

and

Dwestpac be the proportion of bank customers, with WestpacTrust
(Westpac) as their main bank, who would describe their relationship with
Westpac as ‘Not Close’.

Ste

1. From the information in Table 1, page 19, an estimate of the difference
PANZ — PWestpac 1S:

(1) 086 © -'.Qudr‘m- (4)  0.054
@ ?Nl

0.086 (5) 0.004
3) 054 = 52D -. k13
2. A 95% confidence interval is constructed for the difference between panz

and pwestpac. FOr the purpose of calculating se(Dayz - Pwestpac) » thE Srl(o\
sampling situation can be described as:

) c)é sample of size 761, several response categories. \: = 51
(2) dpe sample of size 387, several response categories. ) hAN‘B

(3) oh{ saiiple of size 761, many yes/no it 5. &= <
twp jhdependent samples of sizes 157/2:2 ZQ?/ A hw”fr‘"

one sample of size 387, many yes/no items. &~
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3. A 95% confidence interval for the difference

9% 0.182) Prve 2 ?"’%"""
nterval is:

he iJesl: i'n?e'r retation of this i

1.4 percentage poin\? 'a'nh' 18.7 percentage points higher than
the percentage of bank cusEomers,_ﬂEh..\Mesma.:.aﬁ.H heir main
ot

F (1)
bank, who would describe their relationship with Westpac as s
Close’. 5 -
S
; @ 1.4 percentage points ercentage pointssigher
than the percentage of bank customers, with Westpac as thel
main bank, who would describe their relationship with Westpae
=
‘: (3) 1.4 percentage oint¥b
percentage of bank customers, with Westpac as their main bank,
who would describe their relationship with-Westpacas Not =~
main bank, who would describe their relationship with Westpac
as 'Not Close’. - —
= )( ~1.4% and 18.7%. ’
Sow- L 0V au :

as Not Close’.
ercentage points Iﬁ than the
Close’.
‘F (4) 1.4 percentage points ?Aer M@
an the percentage of ank customers, with Westpac as
Questions 4 and 5 refer to the following additional information.

Consider only customers with ANZ as their main bank.

Let:

Deiose be the proportion who would describe their relationship with ANZ as
either ‘Quite Close’ or ‘Very Close’

and

prerformibe the proportion who would describethie ANZ ‘performance as
. ‘Good’ or ‘Excellent’.

Information from Tables 1 and 2, pages 19 and 20, is used to conduct a
two-tailed t-test for no difference between pciose and prerform- I, "C\osg - QW‘“
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4.  The formula for the standard error of the estimate, S€(Pgose = Drertorm) 1 1S+

< independent samples of sizes 157 and 174. A
(2) one sample of size 1 everab(spo categories. b
(3) one sample of size M\ many ye'sggtﬁ:ms -y

. one sample of size 157,many yes/ngAMems. s

(5) one sample of size 7&1 severaljg'sponse categories. \D

5. Thiigxm:e.ssm uatlng the test statistic for
Pclose — PPerform™s

Fciose ~ pPenForm 4)

Qpcmse) L Se(pPe%

p Close p Perform ( 5 ) 0S
S e(p Close ~ p Perform ) S e( P Close ~ p Perform )

(3) pC!os?g - Eﬁerform ,t o - z.s# - qu \(0\\

2
Close) - S€( Pperfor

S W’
VR~ Pygeiforw- T Q

Question 6 refers to the following additional mform ?
Consider only customers with BNZ as their main bank. P (XY K ‘ pasRedn
Let:

Peood be the proportion who would describe the BNZ performance as

‘Good’.
and

Dexcelient be the proportion who would describe the BNZ performance as

\Excellent’. JH’(A ), nz|2e

6. Using information from Table 2, page 20, the formula for the standard
error of the estimate, Se(Pgooq - Pexcenient) 1 1S

@ one sample of size 1§£,/s:avera| regpm@categories. -L

(2) one sample of size 761, many Mno items. &=
(3) )‘Q independent samples of sizes 157 and 174. &\

(4) one sample of size K{, several regpons€ categories. &
(5) one sample of size 1%9(m'5hy ycizno items. c_
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Questions 7 to 14 refer to the following information. \S w9

In 2015 Research New Zealand published the report ‘Gender Equality in New
Zealand’ which was based on a public opinion survey completed in June 2015.

y telephone with a nationally-representative
i he s g

ealanders. \rm,‘.\.
: \: Y3I9W
In your personal opinion, are males and females in New Zealand treated
the same way in the work place?
e D

and

In your personal opinion, are males and females in New Zealand treated
the same way in business?
e

r s %‘ ’P\ v
Responses to the above questions are gumnfarised in¥T Table 3 and Figure J 'O\Afhsl-”
Males treated | Treated Don't | Femalgg treated =32
more favourably § the same | know favourably

4%

YW 2% 67

In the workplace 45% e
In business 2%
Note: Totals may not sum to 100% due to roynding

m Males treated moore favonmbly ) Sams, Ayoa’ L 1 ke Females treated mon: fraourably
I the wordkplace | - dE% | | ﬁ“ﬁ"ul
I business fol o | ) D he o i A2% ﬁ".-&l%

%% b 40% G B 100%

Note: Totals may not sum to 100% due to rounding

Figure 1: Gender equality questions’ resp .
S Ao ON \
1

Fi Which one of the following statements is fals

(1) " While 46% of the respondents believe that, workplace,
‘ males and females are treated the same; 45% believe males are

L treated more favourably compared to only 4% who believe females
are treated more favourably.

9, H Houn DY o
K N-‘;m rvove

==
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F- The percenta 2.0f responden
are treated business

T

,3@4")

*°

@ 41.63% and 50.37%

62, (‘9 (L/32 = \-‘)4(10\9\
(2) A respondent in thif survey was{nearl ice as likely to believe

that, in business, Ymales are_treated more ourably than to
believe that males and females are treated the samee=s_gp. 32-/,

who b ales and fema
is hTy#ler than_the percentage of
hey are trea/tegl_@ in the

respapdents SwATO i
&’— 4‘ /, 324/,
(4) A respandent in this survey was almost as likely to believe that, in
the(iorEp!ace) males_are_treated more favourably. as to believe
that malésand females are treated the SameLp 46, q.g/

While 32% of the respondents believe males and females are
treated the same in business; 62% believe males are treated
more favourably compared to only 2% who believe females are
treated more favourably.

J00 loogoo witl, 2 Ha (#€) 0*\;"219&
From the _survey responses, we may report tha
_Zealanders hold the opinion that males_apd

same way in the workplace, with a
a o contigence level).

Which one of the following statements is correct? —

With 95% confidence, we may estimate that the percentage O New“"‘ML
Zealanders who hold this opinion is somewhere between:

(1) 43.82% and 48.19% (4) 32.89% and 59.11% %
(5) 37.43% and 54.56% WGl 1

(3) 2.3% and 89.7% o —_'[‘“"315.'5‘]

(5)

From the survey responses, we may,

ostimate that 62% Yof adult New

ol
Which one of the following statements is true?
With 95% confidence, we estimate that the proportion of adult New

Zealanders who hold this opinion is somewhere between:
0.62 — (2.5 x 0.0217) and 0.62 + (2.5 x 0.0217)

(1)
’QB\ 0.62 — 0.0217 and 0.62 + 0.0217

Q'.

N
-

» (3) 0.62 — (1.5 x 0.0217) and 0.62 + (1.5 x 0.0217)

(4) 0.62 — (3 x 0.0217) and 0.62 + (3 x 0.0217)
0.62 — (1.96 x 0.0217) and 0.62 + (1.96 x 0.0217)

S t 4 nsa(ast)
o P Tt ox =)

? + 42 (’ ) Oxw&24 ";\ ¥ uy‘(j\>
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Questions 10 to 14 refer to the following additional information.

Let:
pworkplace ~ be the proportion of adult New Zealanders who hold the
em=====__ opinion that males and females are treated the same way in
the workelace
and
PBusiness be the proportion of adult New Zealanders who hold the
p— opinion that males and females are treated the same way in
business.
e R
A two-tailed t-test is carried out for no difference between Pworkplace and
Deusiness- (Assume that it is appropriate to use a t- tes't !lel-'h\d- _pb“: - O
Use Table 3 and/or Figure 1, page 23, to answer Questlons 0to 14
10. The sampling situation associated with se(Pyoupimce — Pousiness) 1S DeSE
described as: ‘
QA 1) two independent samples both of size 250. Jl"" ((_) !
C one sample of size 500, many yes/no items.
17 8 (3) two independent samples both of size 500, n= 300
[ (4) one sample of size 250, several response categories.
b (5) one sample of size 500, several response categories.
A Wve
11. Given thatise(ﬁ“i _ ﬁsusmesg) = 0.039Q,the value of the test statistic,
tol, is approximately: {0 k- \/k\ )
—-4.359 4 0.25
2 0.513 (6
3.590 E PW‘E o 46 - ZL) =3.590
| SePvy-Py 2 039 (
12. In this t-test, the P-value is 0003_{1;’1 one of the following is an ?W*)

444 3™

incorrect interpretation of this t-test?

@,

(3)
(4)
(5)

Vi il.ov. against s .
At the 1% level of significance, there is evidence Of a difference
between pworkplace and Pausiness. P'Vd < \', (u —w €. 0‘)
It is highly unlikely that sampling variation alone would produce a
;I\fference at least as big as the observed difference, é)

PBusiness.

Workplace —

At the 5% level of significance, it can be claimed that there is a
difference between pworkplace @and Psusiness.

The observed difference, 'IIJ\Workaace — PBusiness, IS statistically
significant at the 5% level of significance.

The observed difference,‘f?‘wDrkplace —f)\ausiness, is so large that we can
not reasonably attribute it to chance alone.
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95% confidence interval for the difference pworkplace — PBusiness IS VM

13.f A
(0.0636,0.2{64).&13%%6: ;ffth foll(gvﬁ?s eme%tsgi.sﬁ??; J’cf’i'\“‘.l .

With 95% confidenc portiornvo It New Zealande
the opinion that males and females are treated.the same way in the P

rkplace is:

(1)} somewhere betwee and @2 percentage points higlfer than the
‘proportion who hold the opinion that males and”females are ‘b

treated the same way in business. ‘o) '"
(2) }%ercentage pointsWﬂs proportion of adult New

%alanders who hold the opinion that males _and females are %

Y s A1 e At A ) g
(3) X1Mercentage poMyt the proportion of adult N
F _Zealanders_who hold” the opinion that males and females ar?v‘o

treated the same way in_businef_gw?(L .y X S/ z; r'b‘ "ﬁ‘z

(4) somewhere between 6 percentage points
percentage points higher than the proportion of adult New
Zealanders_who hold the opinion that _males and females are Q\g
“Ttreated the same way in business.
T "

(5) and the proportion of adult New Zealanders_who_hold the
opifffon that males and females are treated the same way inQ\D

business 1 %.CT A\A%/ J"H: tin Z rwvdA.‘M:f

14. Suppose that\g 90% e interval for the difference pworkplace —
PBusiness IS also to-De ucted using the information in Table 3 and/or

Figure 1, page 23. P _—\-_ + X I W-‘.‘)

When comparing the 90% confidence interval with the 95% confidence
interval given in Question 13, page 26, which one of the following
statements is false?

(1) The 90% confidence interval will be narrower than the 95%
confidence interval.

(2) The value of the estimate, Pyoypmce — Pousiness: fOF the 90%

confidence interval will be the same as that for the 95% confidence
interval.

" (3) The margin of error for the 90% confidence interval will be smaller
than that for the 95% confidence interval.

@ The value of the standard error, se( Pyoypiace — Pousiness ), fOr the 90%

confidence interval will be, =rrebes=bisese that for the 95%
confidence interval. E'LQMM

(5) The t-multiplier for the 90% confidence interval will be smaller
than that for the 95% confidence interval.
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