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QUESTION ONE (Compulsory} (30 Marks]
{#) Briefly dearribe the Bagesian method of moddlicg. How is it difforent fram (he frequenthst of

probabihstic ressoning? {8 Minrks}
{ti} Deseriba the program struetore of an B oode, {5 Marks)
i) How does the following R packages work in Bayesiay Modelling?
(i} bayesSyury
(i} MCMUpack
[i#l] bayesin
{9 Marks)

1) In & fectory, Machimes A, Afs AT, ace 411 producing epeings of the wone lenpth. Madime 54, 84,
and My produce 19, 4% and 2% defertive springe, respantively, Of ihe oyl produstion, masline
My produces 0%, My produces 26% and My praduces 5%,

(i} T aepiding is selected of randon fom the toba! springs proiaeed ik a ghven day, determine tha
profability that if is defective, 7O}

{il] Ghw that the salected spring Ie defectiva, fad the condiomd prsbadility thes it was prochyesd]
by machine My, P{M;|05. {8 Maries)

QUESTION TWO [20 Marks]

13} Let X be 2 modum sample of size n from o bisowial distributior with pavsmster #. The price
deénsity function for p & A Bat distribution,

{i} Find the Bage's auiitnator for
{it) Wor= =1, what e the Baye's esliimator ke p.
(10 Mk

(&) Three mamfacturers spoly clothling o o cetailer. 807 of the stock sumes from manufiesre 1,

L frosn mannfacturer 2 and 0% from mamifactorer 3, 195 of the chathing fom neanefactymg

1 i Faulty, 5% frean menufecturer 2 §s faulty and 25% from manufacturer 3 i Fruley: Wihet i the
protahility thaa & fadty gresnend comes from sanufactures 37

(5 Marls)

{c) Hnder po eprplorment prottotion programaoe, it is propased to allow sale of EWAnapErs on the
tines diring off-peak houss. The vendor can purchas: the nowspapers at s spocial concessiansd rate
of Shs. 35 per copy against the eelling price of She48). Ay wwpld vaples Bre, however, 4 dead loss
A vendar baz estimated the following probebility etdbution for the nusnber of copies damded.
{eoples | 15 ] 18 | I7 | 18 | 19 | 2 |
| preb FO.OR | 019} 0033 {0.26 | 011 | 067 [

Haow romny copies ghonild be order sa thet his expected profit will ba suadimum? (5 Macks)

FESTION THREE 26 Marks]



QUESTION THREE [20 Marks)

The following furction is hased o the sieve of Eratosthenes, the aldest kogws sy statalic methed for
H&a:fingﬂpzima Tumbers up to agiven valaw b . The et 15 s folloss: bapis with & vector of numnens

oA ta o

Peginning with 2, slimitinbe al] mplifpdes of T which are larger tnan 2. Then move to the next 5 ol
TAIInE i the vector, In this case, 3. Mow, romove all rmaltiples of 3 which oo larger than & 2 need
teaugl all remnainiig entries of bha vectar in Ehbs waw, The entry for 4 wonle i boen nemoed in (ke
Brst round, Jewlng 5 a5 the nest cley ko work with afler 3; all multipdes of & would be repooved wk the
Bext wtep Bod g0 o),

Erakosthenes = funmetionle) <
# Retuyn pll prise mambers up ko o
#(based on the wieve of Erataathages)

1f (me=gh{
gisve = zegll, wl
primes - c(}

feor (1 im seg{2, nd} {
if (anyisievs == 1i}]
pPrimea = ¢ (pritmes, 1)
#gleve = elsigve[{aieve ¥T 1) I= 8], 33
b
¥
retirniprimes)
} alee £
step(“Input valoe of p should be at laast 2,73

E

(2] Does the Eratosthenss{) functon work properly if 1 ls oot an wteger? s an arear mesnsge
rerrired I this case?
(1 Uso the iden of the Fratosthenes() funcion to proven Rt thore are infinitely tiayr primas.

Hink: Suppose all prives were loss than m, and construnt a larger vehue o that weuld not ba
stinminater by the sieve.

QUESTION FOUR (20 Marks]

(8] We pre intwrtsted in the mesn. A, of 4 Poisson disteibution. We have & prior distsbation Soc 1 with
ety
O = tall 4+ 23, Anao
(i) Fiud the value of & '
(it} Find the prict mean of A
(i1} Find tha pricr standard deviation of 1
(b3 W obesrve data 5y, . .., =, whers, givem &, tmse are Indapendent oservationa from tha Poisson( A ]
hptribtion,
{i] Find the Rkelihnod.



i) Find the pasterivr donsity of 4.
{if) Fird the posberkor mesn of &
fr) Inpach of the following, detormine tha fnal value of “answer”
(1} angwwr « 0
fox {f in 1:5) apawer = answer + 1
{Ii) apswar <— NULL
far €5 in 1;5) answer = glan=seer, j)
Hif} ansper w 4
for i in 1:5) wnswer= clanswer, i}
fiv} amsver = 1
For {5 in 1:5) answer = gnewer * §
() apmwgr = 3
for (] im 1:15) anmmy = c{maswer, (7« amswax(4]) X% 31)

QUESTION FIVE [20 Marks]

The Fibonacti ssquanne Is & fatoos sequanes in Mathamatice "The first two elements sre definod 2
(L.1]., Subsequent elements are defined ax the =um of the preeeding two sleevenis, For exwnple, the thisd
alement is 2(=13-1}, the Burdh slentent is 3 (=142}, the iftl element 15 5 [=24-3),end eo o0

Tor ohibnin the fizst 12 Fibooeess numbers in B, we can use

flbofince imymaric {127
fibomacci (1] =F ihaemcei [2]=1
for (i 40 3:12%
fivonacei [id=f1vonacci [i~2}+ fibonacecill-1]

Maodify the code To geoetade Ui Fibonaer! seguears i the following sy
(%] Change the frst two elaneatts o 2 ad 2,
ik] Change the first twn alenents to 3 awd 2.

i) Cheoge the update mic from summing swovsite olunests o taling diflarences of succdesive ok
wenis, For exanple, the thiod el i defioed as the second slement minus the feel el amd

B L.

(i) Chomge the npdate role so thit ssch alement = defined as the sum of thres precoding elements. Bo
the third element @8 1 in eder to start the process,



