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INSTRT]C1'IONS
. 'l'hcrc arc six qucsrions irr A ancl I) parts o1'thc SIre papcr.
o Altsr.\,cl' cach ;lart irr a scparatc booklct,
. No papcr should bc rcrlovcd tlont tlie cxarnination hall.
. Do not Llse &n1, g..,'..,ion fluid.
o Ljsc illurstr:atiorrs whcrc nccessary

(
PAltl'A

t.

(a) 'l'hc fbllou'ing arc thc hcad circurlf'crcnces (ccnlinrctcrs) ar birth of l6 inlhrrls:

'flltit,.ta Itotrtts

33.:i8 34.15 33.99 34.10 33.97 33.5s 33.67 33.8.5 34.23 i3..58

1r,16 34.11 34.15 34.t9 33.86 33 2,s

(i) ('onstrLtct llrc lroxplot ol'thc data. Ilascd on thc graph. hurn would 1,6u cicscribc thc shapc:

'ol' thc d istri [-rLrtion? ( 10 murksl
(ii) (-'orlstruct tlrc Ilornlal Q-Q ptot. WoLrld you rejcct nornrality bascd on this plot'? I1t'v

wotrlcil'otrdcscribe thcshapc?Docsitagrecwirhyouranswcrgiveninqucstio6 l.(a).(i),?

(iii) Out .ol' thc ntcan and ntcclian.
I' clistrit-rLrtion? lrx6llain your ans\,vcr.

' (iv) Givc your cstinrate of thc ccntcr.

(10 morksl

r.r,hich onc r,r,ould hcst "clcscribc thc ccntcr o[, tlrtr

(10 morks)

(l0 ruurks)

rs2 loo [ru i,r I,, Iuo I

t

(b) A spccial clict rtlixcd with a drr-rg cor-npourrrl was dcsigncd to rcclucc low-tlcnsit), Ii;ropr..tcirrs
(t,DL) cholcsterol tltat was f-ed to a trcatnrcnt grolrp ol'rats. A placebo LlroLrp 111- rats r.r,as 1ccl thc

satllc spccial dict tbr tlrc santc pcriod o1'tintc bu1 without thc clrLrg c6prpouncl.
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Irrrlcr rttl:

(r') IIol'l would vou nrcasurc the varjahilirpinrlre-distribution?--What is vour-esrinrarc7-----_*--
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(lorrstrLrct thc sidc-by-sidc boxplots and nornral Q-Q plots Ibr thc trcatnrcnt groLrp arrcl tlrc

placcbo groLrp. Arc thcre any or,rtliers'.) (10 tnorks)

(ii) If therc arc or-rllict's rcnlove those fl'or-r-r tlle avorl<shect and re-construct thc side-by-sidc

boxplots and rrorntal probability plots 1br the trcatrnenl groLrp and thc placcbo grolrp.

(l 0 nturks)

(iii)What do the boxplots and nornral probability plots o1'data and norrtality tcst tell abor.rt thc

Lrndcrlying parcnt clistributions? (l 0 nrorks)

(ir';llascd on yoLlr rcsults in parl (iii), conrplctc a sr.ritablc tcst oLrt o1'thc poolcd t-tcs1. thc 1u,o-

sanrple t-test, and thc two-sample Wilcoxon rank-sul-t-t test to evaluatc thc clrr"rg conrpound.

Givc p-value and statc your conclusiou. (20 morks)

2. A consun-rcr agcncy wantcd to flnd or-rt if thc nrean tinrc takcn by cach of thrcc brands o1'nrcdicincs

to providc rclief from a lieadaclie is thc sanrc.'l'he first drug was administcred to six rar-rdon-rly

sclectcd paticnts. thc second to fivc randomly sclcctecl paticnts. and thc third to lbur randonrly

sclcclcd paticnts. -l'hc lbllor,ving tablc givcs thc timc (in minr-rtcs) taken by cacli paticnt to gct rclicl'

liom a hcadachc alicr takir-rg the nredicine.
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(c) I)o Yotr thittk that thc thrcc assuntl-rtions 1or thc I: tcst ilr oltc-\\,av analvsis rtl'r.aria,cc arc

satisllcd'i l..xplain
( l0 mnrks)

(l) Obtain thc artall'sis ol''n'zrriiincc olrtput lbr rhc ahovc dara. (10 trtarks)
(g) 'l'csl thc h1'polhcsis that llrc ntcan tinrc talicn to pror,idc rclicl-ll-ont a 6caclachc is thc sa.rc lbr

cach of'tlic thrcc drLrgs al 5oh lcvcl ol-signilicancc. Bc surc to statc vour conclusions.

(20 murksl
(h) [)ctcrrninc r.vhctlrcr-lt rtttrltiPlc contl-rarison tcst is ncccssary. 1-it is. c6rlplctc 15c tcst ancj

indicatc what dil-lcrcnccs crist antong rhe thrcc clrLrgs. (20 morks)

-').

(a) Paticnts in llvc clil'tcrcnt discasc groLrps lvcrc classilicd according

rrot. and il- so how heavily (nreasured by number 01- cigarettes

lbllowing data wcrc obtaincd:

to whethcr thc1,' srtrokcd or

per day on average). 1-hc(
(,

I)iscasc g,oup- Non-Snroke r

lrxtent of srloking

C'anccr (othcr tharr lung)
l<csl)t t'ator.-v ( rrot carrcc r.)

Mediurl Ilcavy

[ ]eart 6l
39 Il5

62Others

(i) Statc the rlr-rll and alternalivc hypothcscs to test whethcr extcrrt ol'sprokir-rg ancl cliscasc
classillcatio, arc relatcd. (10 ntarks)(ii) Is this a test of irrcleper.rdc.ce or a test ol'.honrogencitv'/ 

110 tttarks)(iii)What is tlre valrre oI'test statistic? (l S ntarks)
., . 

(iv)What is thc p-valLrc? Write your conclusion. ( t s tttrtrtc\,, n .-, ":"",rL p-vdlllu j wilrc yuLlf conclllsron. (15 ntorks)
" r\ placcbo-corttrollcd clinical trial is concluctcd to tcst thc e1l'cctivcr-rcss ol-a slecping drLrg and
*$;-putrs oLthc ciir-rical trial is givcn irr rhe tablc below. il'he table shows rhc nunrhcr.ot-horrrq

p. obtaincd by l0 paticttts wlrcn thcv took thc slccping drr-rg and r.r,hcn thcy took tlrc

J

3.2
3.9

appropriate test lo tcsl thc cflbctivcncss ol'tlie slceping drug.

?-36

qz

)z

38

6.5
5.3

Jurs 
I Drug

stccp 
J Placcho

2

6.0
7.9

4
7,5
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'l' In otlc stailc ol'thc dcvcloptllctlt ol'zt ttcw dr-irg (br allcrgy. rrn crpcrinrcpt is c6pcluctc6 to sttrcl,r,
how diftcrcnt dosagcs ol'drug afl-cct thc duration o1-rclicf lionr tlrc allcrgic syprpto6ls.'l'cn ;latic,ts
are irlclLrdcd in the cxprerinrent. l'he table below shorvs thc dosagc (r) in rlilligrarrs ard t6c
number of days fbr relief (y) lionr allergy for tlre_lO.patients.

D."i' uiio,i r"ir n.ii"i O,,l
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(a) Construct a scatler diagran-r. Dose it appear a linear relationslrin hctwcen doqa<rc end
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i. whv nright a t tcst not bc vcrv uscfirl in tlris casc? (10 murks)

ii. Can'v otlt a llorlparatrlclric proccclurc lbr tcsting tlre hl,pothcsis tl-rar thc lcrrgth ol'stay arc

comparable in the trvo hospitals lstatc'yoiu' lrl,pothcscs. givc p-valr-rc a1d statc your

conclusion ).

(b) write down tlrc nrathcn-ratical nrodcl and thc rclcruanl nuil hvpothcscs fbr tlrc

l'actor nrodcl.

(30 murks)

Ilrcd cl.li:cts two-

( I 5 morks)

((t

(c) AIr cxpcritlcnt was cottductcd to stLrcly thc cfl'ccts oltenrpcralurc ancl rypc oIovclt op t5c lil'c

o1'a particular ctltrlpt)llcl-lL. Iroul typcs o1- ovens arrcl -l tcntperature lcvels wcrc uscd in the

experinrent. 'l'wcnty-four pieces were assigncd randoprly. 1wo to caclr co,ibi,ation of
treatments. and the fbllowing results werc recorded.

Te;ifr"tl* Oven

s00 227

221

r87

208

174

202

214

259

r98

194

225

236

232

198

178

213

((

l.Jsing a 0.0.5 lcvel of significance. tesr rhc hypothesis rhat

(i) thc typc o1'ovcn and lemperatllrc do not inte ract,

(ii) different terrperaturcs have no cl'f'cclon thc lifc of the conrporrcrrt;

( I 5 ruurks)

( I 5 ntarks)
(iii) dilibrcltt ovcns have no ell.cct on the lilb ol-the contponerrt. (15

260

229

246

213
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PN Rl'B
6.

(a) Dclinc rhc lbllowing rcrnts.

(i) Nconatal nrortality rate
(ii) Post neonatal nrortality rate
(iii) Casc specitic rnortalirv rare
(iv) Inlhnt mortality rate
(v) Maternal rlortality rate

(b) compare advantag.r rnd disadvantages of case-control and cohort studies.
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(50 murks)

(50 marks) ((
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