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Define the following terms. .

01. (A () _ 7
o (a) 'Ra’nc_io‘m' variable ()  Probability distribution
(i), What are ihe condmons that must be satlsf ed by the probabllmes in a dlscrete
: probablllty dlstnbuuon‘?
(m) The numbers of defective parts produced per day by an automated machine
o follows a pcnsson probabnl:ty dtstnbutlon with a mean of 4.
() What is the p’robabili__ty that bn a given day at least 3 defective parts are
~ produced? S
(_b) - What is thé probability that on 2 consecutive days at.:most_:i defective parts
- are produced? o
'(i:) _.What is the expected r_mmbe’r' of defective parts produced by the machine
~ on ahalf - day?
(ci) e Wh'a_t_ is the. standard deviation of the number of defective parts produced by
' the machine per day? '
(_B) () What are the uses of a normal distribution?
(i) What are the parameters of a normal distribution?
- (iiy A company which produces electric items finds that the life time of the items

obeys the Normal distribution. A random sample of the items has mean life time

: 2____000 h_d.ur_s and standard deviation 100 hours. If an item is selected at random,
find the probability that the item has a lifetime : :

() between 2000 and 2085 hours

‘(b) over 2180 hours
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Descrlbe hew to compute the mean and the standard dewatlon ef a discrel

: _random vanable

A company |s trylng te dec:de WhICh of two product Ilnes to setect both of whlc
reqmre the same rupees |nvestment “The probablhtres of market acceptanr

“and the cerrespondlng prot‘ts are shown in the feltewmg table

Market Acceptance Prqbability- Line 1 (Rs)  Line2 (Rs)
Poor gy 005 3000 2250
Below Average e 0.15 7500 : 3700

" Average - 060 . i 22400005 . 1. 125500
Above average . 0.15 40500 44250

Excellent 005 . 45000 48750

(@ Compute the expected value and the van‘anc'e' of the proﬁts for e‘_ech line.

(U

(i)

(b) Which line has high’er expected profit?

(c) Whrch line has ‘higher risk?

(d) Which line would you select’? Explam why'? '
State the Centra[-Limit_ theore'm. :

'The populatlon dlstrlbutmn of grlpplng strengths of mdustnal works is knownl

have a mean of 110 and standard de\nailon of 10 A sample ef 75 werker5|

: selected randomty

0

(ii)
(iii)

(iv)

(@ What is the dlstrrbutlon of the sample mean of gnpprng strength’? i

(b) Compute the probabillty that the sample mean gnppmg strength wxi!t
between 109 and 112.
' (20 'rn'arle
Hew does an estirnate differ fro'm"-an estimator?
Drscuss the rmpertant propertles of a good statrstlcal estlmator
Explain the dlﬁerence between a pomt estlmate and an mtervat estlmate of

population parameter.

Explain why it is important to calculate a confidence interval in addition |

~ calculating a point estimate of a population parameter. ;



B) The contents (|n mi) of bottles of shampoo are known lo be normaily diﬁt

04.

standard dewatlon of 30 mI

: followmg contents

A _r_and_om_ sar_nple_pf 15 bqttlas is found _to__have"the

189, 204,' 205, _234', 200,'193,.;21_5, 17‘8,' 210, 212, 232, 210, 188, 201, 199

() Compute the pomt estlmate of the mean content of the bottles. . e

- (i) Compute the 95% conf‘dence mterval for the mean content of the bottles

(|||) Interpret-_what the interval _e_sttma_ted c_omputed-ln part (ji) tells you.

(20 marks)

{A) Define the follb_wing terms in the context of 'correlatinn'and' regression.

() Independent variable

(i) Dependent variable

(ii) Product moment correlation coefficient

(iv) Coefficient of determination

(B) ; The: fcllowmg data represent yearly sales voiume (Y) and the advemsmg expendltures
(X) of a carpet manufactunng firm.

‘Sales Volume

v Advertismg Expendltures s Molume
. (Rs Mllllon) (Rs. Million)
1981 18 26
1982 23 il
1983 .28 o
1984 o i
1985 - 28 i
1986 ‘30 29
1987 34" L
1988 32 s
1989 36 i
1990 3.8 G

() Draw a'scaﬂer diagramzof Y against X

(ii) Examlne the Scatter plot and decide whether a strarght line is a reasonable

model.



(|||) Calculate the correlat;on coeﬁ‘clent and commenton it.

(w) Obtaln the Imear Ieast squares regressmn I|ne on on X for the data

; _(V) _-_E_st_rmate-the_ sales vo!ume for adve_rtts__mg expendrture_ 215 mr!l_son, '

05 '(i)_ Defnetheterm ‘trmeseﬂes

(u) Explam the components of a trme senes bneﬂy

(20 marks_

(m) The quarterly productren of pme Iumber ln ‘millions of board feet from 2003 is givél

" below.
: Year |  Winter Spring -.Sum_r'ner"" i © Fall
2003 il 78 102 14.7 6.3
2004~ Bl9 185 i AR 93
12005 o0l < BY o 9.7 15.3 Se i
20067107 12.4 16.8 10.7
2007 - 92 128 AT 103
(| Determme a typlcal seasenal pattem for the productzon data usmg the ratio !
movmg average method ' ;
b (-b_.)E : -_l_nterp're,t'-the'p'at'tern.
e De_'s_eeson'a'li'_ze the data. -
(d) -:[je{e'rﬁiin'e the Ii'near trend equation u_Si'n'g th_e Ieas_t st;uaree_rneth'od.

e

Determme the seasonally adjusted produchon for the four quarters of 2008.

(20 marks



