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Practice Questions

asated froml a random _samplel taken from the US

The table below was e
population and the by Job Satisfaction and Income ($US):
H “

Job Satisfaction

Very Little Moderately Very Totals
Income ($US) | Dissatisfied Dissatisfied Satisfied Satisfied
< 6,000 20 24 80 82 206
6,000 - 15,000 22 38 104 125 289
15,000 - 25,000 13 28 81 113 235
> 25,000 7 18 54 92 171
Totals 62 108 319 412 901
A Chi-square test was conducted and the SPSS output is given below.
Age (years)
Very Little Moderately Very
Dissatisfied | Dissatisfied | Satisfied Satisfied Total
< 6,000 Count 20 24 80 82 206
Income ($US) Expected Count 14.2 24,7 72.9 94.2 206.0
Cell contribution 2.393 0.019 0.684 1.579
6,000 — 15,000 Count 22 38 104 125 289
Expected Count 19.9 34.6 102.3 132.2 289.0
Cell contribution 0.225 0.326 0.028 0.387
15,000 -25,000 Count 13 28 81 113 235
Expected Count 16.2 28.2 83.2 107.5 235.0
Cell contribution 0.622 0.001 0.058 0.286
> 25,000 Count 7 18 54 92 171
Expected Count 11.8 20.5 60.5 78.2 171.0
Cell contribution 1.931 0.304 0.707 2.438
Total ' Count 41 143 186 130 500
#&_‘M‘ Expected Count 41.0 143.0 186.0 130.0 500.0

hi-Square Tests

df=(T-V(F)
'.\j%l-lo):(q'-\) lq'-\)
-3v3°)

a 0 cells (.0%) have expected coun . The minlmum expected count is 11.77.

“Some values have been replaced by _—
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Which one of the following statements is false?

(1) The Chi-square test can be used to test for independence between
Job Satisfaction and Income.

(2) The degrees of freedom for this Chi-square test are 9.

(3) When testing for independence between Job Satisfaction and
Income, the null hypothesis tested is that Income is independent of
Job Satisfaction.

(4) For Chi-square tests, a large value for the Chi-square statistic
provides evidence against the null hypothesis.

@ When testing for independence between Job Satisfaction and

Income, a large P-value providevvidence against independence.

ho !

On the basis of the information from the Chi-square test, which one of
the following statements is false?
(1) Small departures from independence between Income and Job
Satisfaction cannot reliably be detected with small samples.
@ The Chi-square test works best when there arerﬁa& counts in
several of the cells. [N 4
(3) The sampling situation for this data is "One sample cross-classified
by two factors.”
(4) Large departures from independence between Income and Job
Satisfaction can reliably he-detected with large samples.
(5) This data provides & of a relationship between Income

and Job Satisfaction. P _ VM:"- u Y’

Which one of the following statements is false?

(1) A Chi-square test for independence is used to carry out formal
analyses on data presented in two-way tables of counts.

(2) The Chi-square test statistic is a measure of the difference between
what we see in the dat and what we would expect to see if the

null hypothesis was true. a Y €
@ If all of the expected counts in a table Man 5 then we

would have no concerns with the validity of a Chi-square test
carried out on these data.

(4) If, for one or more cells in a table of counts, there are relatively
large differences between the observed counts and the expected
counts under the null hypothesisy then the data prowdes evidence
against the null hypothesis. 1’

r
(5) The P-value in a Chi-square test is the probatﬂqty, assuming tti"c'l (
the null hypothesis is true, of observing data at least as unusual as
that obtained in the data on which the test is carried out.

(Leapy 7 /)
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Questiof sfer to the following KiwiSaver Data information.

KiwiSaver is a voluntary, work-based savings initiative that was set up by the
New Zealand Government in July 2007. The main purpose of KiwiSaver is to
assist New Zealanders with their long-term saving for retirement.

In March 2010 the research company UMR conducted_a_te oll ofy 750
New Zealanders aged 18 years and over on issues related to KiwiS
membership and knowledge of KiwiSaver schemes. One of the questions asked
was:

Are you a member of KiwiSaver? m’ OW

Those who responded 'Yes’” to the question above were then asked this
question:

How much wou (i, eme you are
investe ir amount, not much or hardly anything:
_—-———.

The respondents were also categorised into age groups. The results are shown OYA
in Table 1.

Knowledge
A fair Not Hardly

A lot amount much anything Total
Under 30 8 17 20 15 60
30-44 & 22 25 21 79
45-59 6 30 31 17 34
60 plus 3 16 13 2 34
Total 24 85 89 55 253

Table 1: Knowledge about KiwiSaver scheme

A Chi-square test was carrj toNsee if we can claim that the pattern in
knowledge about KiwiSavel depends @n age group. The results of the Chi-
TSquare-test-are shown in TaW

11
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D (years) * Knowledge Crosstabulation
Knowledge \

\ardly anythin

e Grou

A lot A fair amount Not much

30-44 Count

Expected Count

45-59 Count
Expected Count

60 plus Count
Expected Count

Total Count

Expected Count 24.0
s Creat shod

Chi-Square Tests

N of Valid Cases

Note: Some values have been replaced by ++.

Table 2: SPSS output for knowledge about KiwiSaver scheme

4, Which one of the following statements is a corre ypothesis for
the Chi-square test described above? —_—T
s e Eree———

Age Group  Under 30 Count
{years) Expected Count
=, Jﬂ The underlying distribution of knowledge about KiwiSaver is \\0‘\'
|

associated with age group. dEm_—T—
| ~~
| E % The underlying distribution of age group is Kthe same for each e
¢« level of knowledge about KiwiSaver. -

-

Q <
( The un@erlying distribution of knowledge about KiwiSaver ,is &
Dmde dent of age group. < \u$

ﬁ

The underlying distribution of knowledge about KiwiSaver is‘(elated
to age group.

)Q The underlying distribution of knowledge about KiwiSaver is%the
same for each age group.

12



B Which one of the following statements gives tification
concerning tk%gf this Chi-square test?

\% Because there are 5 cells out of 16 with an ob ed count of less
than 10, the results of this test areN valid.

Because there is 1 cell out of 16 with an expgcied count less than
5, the results of this test are valid.

Because there are no cells with an ob%d count of less than 1,
there is rQ}éuse for any concern with the validity.

Because there are only 2 cells out of 16 with an obs@}éd count of
less than 5, there isQ?/cause for any concern with the validity.

than nd none less ere is cause for any concern

Because re is only 1 I out 16 WV exp d count less
with the validity.

all exp comnt S hat= 3 A

\eoh F0°10 of w<\~>$
2, i wa‘ﬁw%(

Questions 6 to 10 assume that the use of the Chi-square test is appropriate.
(Note: This assumption may not be true.)

6. Consider the i page 12, for those
they kno : 5
invested in. Under Fpothesis
approximately:

(1) 17.0 dyx)J

@ ws T

(3) 13.8
e[| in Table 2, page 12, for thosaged 45 to 59 yho say
pout the KiwiSaver scheme they are mvested in. This
o the Chi-square test statistic, to 2 decimal places, is:
(1) 0.25 (4) 0.33

(2) 0.67 {G"’},’ @ 0.50

(3) 0.06 2

ConSIder the
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8. The P-value for this Chizgquare test is calculated by:

where x2 ~ Chi-square(df = ?/

-1" pr()(?@gf).244) where 2 ~ Chi-square(df = QJ/-
%}( pr(x@lo 244) where x2 ~ Chi-square(df = )Q
F ‘%% pr(x@lo 244) where x? ~ Chi-square(df = V

9. Based on the.tgsults of this Chi-square test, whi@f the following
statements
\F.’é If the test statistic is at Ieast as large as 10;2{4, then, the
. pro‘%nlthhme null_hypot is true is approximately 0.831.
v\\}y L .
F fﬁ The pWIllty that™ the altehative pothesis is true s
approximately 0.831. 4 \

F j(\ If the test statlstic is

least as large as 10.244, then the
atlve Q(potheSIS is true is apprommateiy

[ f the null hypq[sm is true,Ahen the probwf getting a test
statistic x least as lar 10. 244 is approximately 0.331.
; % If the alt}@tive hypothesis js true, then the prObabflt.y of getting

a test statistic at leas ge as 10.244 is approximately 0.331.

\= .2\ (ko -y, agei=n \\D

10. on esults uare test, WhICh one of the following
statements is true?

T @There is nefevidence ag@st/tﬁe null m‘gtéhesis.
_F‘ % There is Vgug strong evidenc%he %ative hypothesis.
jq There is Qg/éndence agWYﬁ alter)(ve hypothesis.

'F 5 There is dence the Mpothess.

There is v strong evidence he null hypothesis.
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Questioifs 11 to 18 refer to

Ifowing information:

In October 2010 Research New Zealand conducted a telephone poll of 500 New
Zealanders aged 15 years and over to find out whether they expected the
outlook for the economy would get better or worse in the following 12 months
and whether they felt their own financial circumstances would get better or
worse over the same period. One of the questions asked was:

Do you think that yout own personal financial circumstances will get
better or worse over the next 12 months?

The 500 respondents were asked to choose one of four possible responses:

Better, Stay the same, Worse or Don’t know. The 500 respondents were then
cross-classified according to their response to the question and their age. The
results are shown in Table 3.

Age (years)
Response 15-24 25-44 45-64 65+ Total
Better 8 42 48 7 105
Stay the same 18 58 76 78 230
Worse 12 @ 58 39
Dont know 3 4 6 19
Total 41 143 186 130

Table 3: Response by age group

A Chi-square test is conducted to see whether the pattern of the responses
changes with age. Note: Some values have been replaced by ++:

Age (years)
15-24 25-44 45— 64 65+ Total
Response  Better Count 8 42 48 7 105
Expected Count 8.61 30.03 39.06 27.30 105.0
Cell contribution @ 4.771 2.046 15.095
Stay the same  Count 18 58 76 78 230
Expected Count +++ ot 85.56 59.80 230.0
Cell contribution 1.068 ﬁ )
Worse Count 39 146
Expected Count 37.96 146.0
Cell contribution +++
Don't Know Count 6 19
Expected Count ; 4.94 19.0
Cell contribution 0.059 1.332 0.227
Total Count 143 186 130 500
Expected Coufit | 143.0 186.0 130.0 500.0

Table 4: Chi-square(

Pin p. Court

test output for Response against Age
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Table 5: Chi-square test output for Response against Age

2
r this Chi-square  ¥g

by

11. Which one of following is @ correct pair of hypotheses

test?
Ho: The response is ngy/related to age group.
Hi: The response is relaféd to age group.

X (2) Ho: The underlying distribution of the response is t%e for all

four age groups.
Hi: The underlying distribution of the response is different f@:
o —
fou:r 3ge groupsmo
(3) Ho: The response does,deépend on age group.
Hi: The response does<a@® depend on age group. a ~ '
(4) Ho: The response is}é%‘;ociated with age group. J—-' M.

Hi: The response is &et associated with age group. J

(5) Ho: The underlying distribution of the response is @metthe same for
all four age groups.
Hi: The underlying distribution of the response is't‘ﬂe same for all
four age groups. A

12. Which one of following statements gives tiﬁcation for us to
idi is Ehi=selrdre test?

have no concerns about the valldltz of thi
N The sample size, n = 500, is greater than 30. NQJQM '

Two cells have an obs% count less than 5 and one of these cells
has an expected count that is also less than 5.

g \/ None of the cells has an expected count of less than 1. Min M«P

V.COn% !v&oscélfsﬂgét%xpected count of less than 5, both of WhICh

are greater than 1.

( ﬁ At least 80% of the cells have an expected count of 5 or mo\t&/

(&) 0o F ambnao 146 clho
qr)u)s‘ T s



Questions 13 to 18 assume that the use of the Chi-square test is appropriate.

13. The number of degrees of freedom, df, for this Chi-square test is:

(1) 16 (4) 25
TR TAL @)
(3) 8

14, Consider the cell in Table 4, page 15, for{25-44 year-oldg who thought
that their personal financial circumstances wi gever the

following 12 months.

Under the null hypothesis, th r this cell is

approximately:

(1) 23.56 ‘ (4) 37
, _ labxW
(2) 52.34 300 (5) 29.37

@41.76
P
o «-\ '?SG
15. Consider the cell in Table 4, page 15, fo€45-64 year-old$ who thought
that their personal financial circumstances will geworsejover the

following 12 months.

This cell’s contribution to\the Chi-square test statistic is:

(1) 0.235 L (4) 0.064
(0-€)

(2) 0.213 bal¥ @0.251

(3) 0.068 _w = .2.5'| (30\()
- -3

16.  The P-value for this Chi-square test is calculated by:
m% pr(x2@33.296) where x2 ~ Chi-square(df )

,@ pr(0 < x2)(33.296)@x2 ~ Chi-square(df)

53 X pr(x? #33.296) where x> ~ Chi-square(df )

(4) pr()(2®33.296) where x2 ~ Chi-square(dr )

R prx®€ 33.296) where x? ~ Chi-square(dr)

expected countyfd

17
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17. Which one of the following statements gives the best eXplanation for the
small P-value of 0.000?
There are far more people aged @Who felt their personal 0 ﬂ‘
financial circumstances will get better in the following 12 months <

than would have been ex cte§ m‘fl'ien the null hypothesis is true.

o=
There are far fewer people aged ~® ho felt their personal N
financial circumstances will get better in the following 12 months |

5 than would have been %peite‘d' when the null hypothesis is true. o,

There are far%a/er people aged 65 years or oldemywho felt their
personal financial circumstances will get=better~n the following 12

months than would have been expected when the null hypothesis_is
true. 50 Cordy. = iJ’_ 093

)6 The number of people agears who felt their personal
financial circumstances will stay the same in the following 12

months and the number of people expected to be in this category
when the null hypothesis is true, are quite similar. U’d" - o’ql

‘ \% There.is almost no difference between the number of people aged
ars who felt their personal financial circumstances will get

Worse in the following 12 months and the number of people
expected to be in this category when the null hypothesis is true. ’
o

COnAv. =. 000

18.  Which one of the following statements isc]usion at the 5%
level of significance?P-W‘ =.000

x The underlying pattern of response does M change for different
age groups

m It wouldhbe surprising to obtain the observed differences in the
patterns of response for different age groups if there is a difference
in the underlying patterns of response.

w The observed differences between age groups in the patterns of ,

response could besjksi due to sampling vagiatio aloneb( 0\.0{ ] o
W?ﬂfﬁ:ﬂ D B2 ot leawd 1 grovy:
he observ erences between age groups in th& patterns bf

response are more than just sampling variation alone.

% It would not be surprising to obtain the observed differences in the
patterns of response for different age groups if there is )q (v §
difference in the underlying patterns of response.
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