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SECTION ONE

WER ALL QUESTION

QUESTION ONE [5 marks, 1 mark each)

1Y)

2)

_3)

9

5)

The observed frequencies

a) Are always whole numbers L

b) Can contain fractions or decimal values

c) Can contain both positive and negative values

d) BothBandC

The Mann-Whitney U-test provides a nonparametric alternative to the
a) Single sample t-test

b) Independent measures t-test

©) Repeated measures t-test

d) Pearson correlation

A sample of 100 people is classified by gender (male/female) and by whether ot not they are
registered voters. The sample consists of 60 females, of whom 50 are registered voters, and
40 males of whom 25 are registered voters. If these data were used for a chi-squate test for
independence, the expected frequency for registered males would be

a) 15

b) 25

c 30

d) 45

The Wilcoxon signed rank test is an alternative to

a) Single sample t-test

b) Independent measures t-test

c) Pearson correlation

d) Repeated measures t-test

An experimenter wants to simultaneously evaluate two methods for teaching foreign
languages and the languages that are being taught, French, German, Spanish and Italian. The
results will be obtained through a standardized verbal language test (ratio scale). What is the
appropriate test for this data?

a) Wilcoxon signed rank test

b) Kruskal-Wallis test

c) Chi-square test

d) Pearson’s correlation

QUESTION TWO - ' [10 marks, 1 point each]

Indicate whether the sentence or statement is 'I'RUE ot FALSE.

1)
2)
3)

9
5)

6)

Nonparametric tests have no assumptions. :
The Mann-Whitney test is used for repeated-measures studies. -
The same formula is used to compute chi-square for goodness-of-fit test and for the test for

-independence.

The null hypothesis for the sign test states that the sample differences will equal zero.

A nonparametric test should be used on occasions where it is more seasitive than a
comparable parametric test.

The p-value is the probability of (only) observing values of the test statistic more extreme
than the obsetved value of the test statistic given that the null hypothesis is true.



7) The McNemar test is used for ordinal data.

" 8) The Kruskal-Wallis test is used for repeated measures studies.

9) If a given result is significant with 2 nonparametric test, and can be examined with a
parametric test, a significant result will also be obtained with the parametric test.

10) If a significant relationship between two vatiables exists, the lineat correlation coefficient will
always detect it.

. UE TI : N Tl IE i , : L) TR LT St 7““‘[2;5:#}“; '»,,5+10,-F5+5]

Researchers investigated the effect of socio-economic class on physical development of Turkish
children. Physical dcvelopment was classified on a scale of 1 (none) to 5 (fully developed) and
the socio-economic class of their parents was assessed on a scale of 1 to 4. The data were as
follows:

Socio-economic Physical development

class of parents 1 2 3 4 5
1 2 14 28 40 18
2 1 W21 25 25 9
3 1 12 12 12 2
4 6 17 34 33 6

a. Plot these data in 2 meaningful way and report your initial findings.

b. Stating clearly your hypotheses, carry out an analysis to test for a relationship between
physical development and socio-economic class using as many different categories of
physical development as possible, and report your conclusions.

c. Carry out a further analysis comparing those who are fully developed (stage 5) with those
who are not (stages 1-4) and report your conclusion.

d. Provide an explanation for these two conclusions.

(For any test where you detect a relationship, report on the nature of that relanonshjp )

SECTION TWO

ANSWER ANY EST
QUESTION FOUR [10 marks)

In a diet test, each of four diet programs is applied to a sample of people At the end of three
weeks, the amount of pounds people lost are shown below

Diet Program
1 2 3 4
12 19 16 28
-6 - 10: 20 -17.

18 13 26 22
23 20 19 16
25 20

Test to determine if there is enough evidence at the 1% significance level to infer that at least
two population locations differ. State the hypothesis, critical region(s) and conclusions. Show all
calculations.



STION F [10 marks, 3+7]

The following data give the stroke index for 10 patients before and after treatment. We wish to
test the hypothesis that the treatment has no effect.

Before 109,57,53,57,68,72,51,65,52,61
After 56,44,55,40,62,46,48,41,56,49

Calculate the differences, draw a boxplot of these and comment on why 2 nonparametric test
might be preferred.

ii.  Use an appropriate test to see if the treatment has no effect. Use 2 5% significance level

State the hypothesis, define the critical region(s) and conclusion. Show all calculations.

QUESTION SIX (10 matks]
Quality of life scores are often non-normally distributed in healthy populations, because many
values tend to be near the upper range of the scale. The SF-36 scale ranges from 0 to 100, with
100 indicating perfect health. In a study measuring the quality of life of patients with wrist
fractures, the following SF-36 data are collected:

Patients with wrist fractures Healthy (unmatched) controls
85 98
87 93
97 99
62 89
75 65
92 100
91
81
76
88
90

Perform an appropriate two-sided nonparametric test to examine if subjects with wrist fractures
have different quality of life compared to healthy subjects. State the null and alternative
hypothesis, critical/rejection region(s) and conclusion. Show all calculations.



Solocted vilues gy ™ —37190 Mgy = —1IN05 Iy = MO0 g ~ 16407
Zum= 371N Zam= 105 ng= N0 ng= LA
s  oael [T ] [V ] 004 s (T ] [T 4 anes e

B

~30%0 -7 -1/ -2652 2 -25758 25121 24573 14089, 23456
—23263  -22904 —22571 -222 2193 -LIMI <244 -L)201 2009 2074
—-20537 -20035 20141 19954 —17M -1900 1981 -~19M8 -—191l0 -—19957 -
—I18008 1366 —1ASDR -1 ~—1MS0  —ISII? -10M  —L7M6 —~ITM4 —1e4
~-1T07 -1IM =TI T —1T0 16954 1500  —LEMT -6  —|.4546
—lMAR -4 -—|658 ~ISi ~ISaM -1 -\ -I1SES IS -156n

SEESEREERES|

—1554  ~1544  —19@  -1501  -1520 -ISH4]  —iS6) ~14M5 1400 - 14833
14758~ ~1A4611 —1EW —lME —15  ~lA05  —lAS5  ~ 147 - —lAls
14051 —1W -7 -2 LI -3 -1 -5 ~LER - 146
~1300  -I1334 IO -1aS -1 —13106  —100  -i2%8 ~IL™W —IBN
~12816 1D 12 -12646 139 -1 1M -1 LR -1
T SIS T Sty TSI  CIaey  —12085 . ~12004  —LISS2. . ~LI%Oi —LIes0  —LIeo0
a2 -ure . -LINe —LI0l  -LIS2  -LIS®  ~LMSS -LM@  -LUSY -l
ol LM -l -3 -7 -l S -1 —1aM3 100
G4 —100m - 1878 1074 —106F —10CS —10S81  ~1SS3T  —IOM4  —LOUSD  —1.0W7
QIS 10N -lETm -Gy -lGB7  -10We  —IDI2  -IDII0  —180S —180T - —Q9NME
Gl6 095 09I AN -ANR ORI A A% 0921 —eIssl
17 —Q95Q 0@  -EME 04 AN ~-09ME -—ANNT -0N0 -AN0 -—09in
Q10 A5 AN -0 -0 -—8NM -0 M7 -Am -Amm M
&Y AP ANQ 0SRS5S -0 -GN OIS 0N —AESM —AME M2
2 a6 -0ANI AN -ODW -0KIM —SEP -AEM -5l AN -0mm

- -Om  -awm ~arme

-anE -0 -Om -aMs4

s -erms -erms

—ams  -eem ~asa

P GBS G8S)  SS2  AST  GAM  GMS 6N 88T a8  aee
A M 0TI 06D 0651 068 -G08 —QGEST  -GS526 QA0S 04464
A% 0 0 07 0Ml  —0GII -0 . -aRSh -0EI9  —0SI8Y  —04ise
027 -04I28 0 OsM8 —06008 -GN G578 —0INE IS -0Se 03858
A2 058 AT -Q5NY -0SMD 0370 ~0NeBl  —5G! Ml —aSm  —0s56
029 G54  -AES0S 0548 G546 —854I7 -0BMS Q5N -aE0 —eNQ  -as2n
AN A5 AR5 ~ASIT -3I8  -A5129 ~85I8l  —4N2 AWK -OSHS  —ame?
Sl 0B -0 AN A RS —AABIT 0B A% -0 —04S
831 8407 OB 0401 ) —OASE5 04  —0ASI0 ~BAER 0S4  —QuL
W M AR A0H -0 OB GO MG -ST —8HB -4
OM -AME  -0497 a4l —ad0ic 0399 06l eI -aMw  -QMm0
O 0N 0NN UM AN -5 QN7 -0 A& 608 —aNil
036 RIS -QIUS . ANS)] OIS ~QMR  -AMSI QMK A3 A7 -1
A7 -amy -AUn AN AR  -0XN) -GN a0  —AMM  —6i  -amMel
618 -A3S5 -AND9 QWD QWA -GS 0N AWM N7 -GS -0
W ATW T ATMI AT -ANS -ONG 6N -aMIl -aZmE  —g155
0 OIS 028 —AME  —OMS6 A3 —0M0f -0 1S -y —aamwi
M N -AmW  -0Id a1 42T -2 02121 A28  —0200  -02065
T -0 -aMB  -QINE  -0I2  -AINT AN A6 -CI0 -5 -aw
SO A4 0T A3 QK7 -0 I A6l A6 -GS —aI5S
M4 A -OMM Y —aM4M - -0 IS AR AN —oIm
G QI QDI QI Il -Ai6 —AlIN  —AINS -G  —AIES  —gie%
646 —QI00F QU -0 -0O0M9 -0N¢ -G0EN -AMN3 QOIS -GS —QOTM
M7 -0 OSTE AT 0067 QMR 0857 -8l 0T -6 ~0a5
O - 0% 00| -0DG QMM  -AEN  -amS] MM -a;el  —amr%
& -emsI -am  —QEMI  -ANITS. GAIS0 —GSII -AMAD SIS -GS0  —GomS
G50 om0 QOMS  000Se OOVS  00Ie0  GOIZS MO QOIS oMol aerM
G5  OMSI  GADE  QAMI Qom0  QEA Al e%0s 08l O
052 eSS M7 s oS MR M7 ANE2  WET  eOm oare
G54  QI00F QI GIGS A Glies  AII®  &IsE &Sl aime el

LOS



3 HTHHHTER{LT
THHB IR TR
HHHHHAHBH BB H

BEISEETOAENaRCERRRRINETRAESESEN]
BIFRSERRERGIRRERRIATTRGRENRREH]
FHHINH BB HHBH U
SHHEH T H IR TR H U
TR B TR T HiU
THHHEH T HEHE T
BEEREEEREERRRRRRRRERRESECRRnIRIN
BERESERERRRRRGRRECERSELRIRENIING
HEHHHHTTH T HH T
PR ERERRRRRRRRRRRECRRRRERRENEEEI

A

(porwpuod) tv VL

NI Wy e u-q;% oo syo ovy e emesd

L S . B 4 ]

XIONE4dY

(111



g R ]

o
[ 14]

FEULHE 5355555 HHIE 5§§55§
i§5§E§EsE §§§§§§§§ HHAH H U
SR ERERREERRRRRITaRaRELECHENS
FEERECSRERCRRRRRRARENRRECIRCRAEINE
E§E§§§§55§§§§§§§§ CRERECRRRERED
H
44

(perwpuoD) TV ETEVL
MNIONBddY

19629

PP
8
-
£

LA A lpm-“

o
1
o
g
e
§
o
E

I [ 73]
we

AR
LT §§§.s§§§§§§§§§§§
T

wse., e WY

SSESEE;§§§§§E§§§§§§§ §E§§§5§§§§§§§§§
EEEg‘Eﬁiiiﬁiiiﬁiiﬁt‘Eﬁi T

g ] "o

p
11
_ssssssssssiii HT 55 ssszzssasxs:a i
FEES
-

nme=¢
(porwpues) v IMEVL

- ne

%o
e

e === ppopp
szssszss:;:gsii

HOYo U008 W00
e

960

7m0
14] 4
[ 1]
£0000
e
RIANRdAY

«®ird  sTIe0  wewd

10wy

11160 (EW0 S0
otroe

]

20000
10000
we

e

l6o  HNT WD UMD

<100
oloro

0
”Ire
&
Py
WY 0w 0OFID
pre
1000
wooe
00000
e
s



i lvasasszesssocomarn s sos8Ea828 e : E

iéag iii'iiiﬁiii%éé_ﬁé)ﬁﬁmiiiiiii%iéiﬁ'ﬁéiiﬁ? els

: ii H I HE L iR A I TG i
;i ] GHHHEHEHE TR U THE
| }; : HHEE T T HE I
| iﬁii;i_ii&iiﬁ%i%é&iiiiiiiH ii%Eiiii%ﬁEEiEEEf
%i i BESEIRECCRCAERERRREERITNaERIORARRERRRRNN:
i BAGIRGERECERRRRRRRRRRRAcETRERRERRRRRARER .
's HHHA G T a s G
3% HHHE U U D E B HHTE
L HiH T HINHE Eiimiiiiﬁiiiii

NOBDLUN =P OVAUN—S RAWN=0 AUN=E WN O N— =0 <

SSSEREREREGEERH EREAERSEREN RS RARH ]
|ssseses isessas assees aRES RaRERSSHE]
§85988E EG6258R SRSERR GERRERRGERR]
SRRSESAIRERERRERRREBRRNS ]
]
{

oort
%460
960
1060
900
oL
(73
(114
ool
%40
90
wre
uLe
1970
4]
oor|

4 JBUMmINg NIV S 205 SEAIIY SIUSPYUOD WG PV ITRV.L

€8



R

TABLE A7 Quantiles of the Mann—Whitney Test Statistic*
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