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KARACHI UNIVERSITY BUSINESS SCHOOL. D
Thiversity of Kuavarhi . T (o("?}
FINAL EXAMINATION, DECEMBER 2009; AUFILIATED COLLLGCS _ ;*D:f\’/
ADVANCE BUSINESS STATISTICS: BA (M) — 601 e U/\% * Zar
MBA — Il NS
. Date: January 12, 2010 : . Max Tixﬁe: 3 Hours
. Max Marks: 60
Instruction: Attempt only Five (5) questions. All questions carry equal marks - c‘*\})
Q1 a) Define Normal distribution and describe its properties. . e b
b) Sketch normal distribution with
-~ i) means -3, 0 and 5 respectively  ii) variances 1, 5 and 7 vespectively. LY _&{M
. B\
ol
Q2 a) Explain any three of the following terms: . . W e® 0
1) Null and alternative Hypotheses i) Simple.and Composite Hypotheses AT e

e . A : . ' W
Statistic and Parameter iv) One tailed and two tailed test
by One of the larger components of the cost of living is the amount spent on housing. Housing cost include rent

(for tenants), mortgage payments (for home owners), heating, electricity and water. An economist undertook a
live years study to determine how housing costs have changed. Five year's agd he took a random sample of
200 | househdlds and recorded the percentage ‘of total income spent on housing. This year he took a sample of

100 households. The statistics from the two samples are: ¥, =3242%; 5, = 6.08:X,=33.72; 5, =6.75 . Test
fhe hypathesis at 5% lgvel, to determine whether the economlst can infer that he housing cocst asa percent “of total

income has incréaged over the ]ast five yeals r\k‘\:' wz
. as
‘}}4) Distinguish between simple and str: atlf'ed 1andom samplmg schemes. Give gt least two practical examples where ;
\ the rwo sampling schemes are_uged. ~ '
The financial manager of a large department-store chain selected a random sample of 200 of its credit card . |
/?ﬁ customers and found that 136 had incurred an interest charge during the pleVlous year because of an unpaid ‘
- balance. s 2NN % £p 4P+ + 2oy

Compute a 90% confidence interval for the true propomon of credit card customers who mcuned an interest
charge duri mg “the previous yeal

¢ Following are the data on rate of return for 10 randomiy selected ﬁxm from Textile sector and 10 firms from
Energy Sector. .

E-,,i ____(.L.
Textile | 15 11 10 14 18 08 05 16 07 i5 R
Energy 15 13 13 10 16 16 12 14 09 19 " ar
A=y Y e
a) Can we conclude, at & =5 % that investment in the two sectors is equally risky by comparlng vanablllty

of return.
b) Based on the result of part (i) test that the expected return is same for the both sectors.

( = ing terms:

i) -NullendattermativeHypotheses ii)-Simpte-and-Gompeosite Hypotheses
- ifi} Statistie-andParameter iv) Onetailed-and-two-tattedtest -

/ﬂ A manufacturer of car batteries claims that the life of his batterles has a standard deviation equal to 0.9 year. If
a random sample of 10 of these batteries have-a standard deviation of 1.2 yeats, do you think that 6 > 0 9

year? Use a 0.05 level of significance. Yot 0+Zl = 3. Ly\— D 3

. e R («_10 2 WO L+
2} State and explain three important applications of zz statistic. ‘
ﬂ b) A brand manager of CD Drive is concerned that her brand’s share may be‘evenly distributed throughout the
. country. In a survey in which the country was divided into four geographic regions, a random sampling of 100: i
consumers in each region was surveyed, with the following results:

e
. Region | S | P | B | NWF O__Q”)
M T Status of brand C___,—
. Purchase the brand 40155145150 ’ :
Do not purchase 60 | 45 55 50 . ‘k@&
L -
[

Using a 5% significance level, test whether brand status and region are mdependent or dependent.
e d Il
Q. 7(a) Define the following terms: KQ‘"\ '
[OF Simple iinear Regression
(i) Partjal and Multiple Regression,
(b) A muitiple regression was carried out to relate Y=tensile strength to a synthetic fiber specimen, .the
variable X =percent cotton and X,= drylng time. The data set consisted of n=12 observations.

The estimated coefficients. are ﬂo =180, ﬂ, =1 ﬂz =10.5Calcutate tensile strength when

percent cotton=15 and drying time=3.5
IF sums of squares were SST=1210.3, SSE=117.4, compute the coefficient of multiple de1e| mlnatlon




KARACHI UNIVERSITY BUSINESS SCHOOL.
UNIVERSITY OF KARACHI
FINAL EXAMINATION, JUNE & JULY 2009: AFFILIATED COLLEGES
ADVANCED BUSINESS STATISTICS: BA (M) 601
'MBA-lI

Date: June 30, 2009, S L ~ Max. Marks: 60
Time Aliowed: 3 Hours B

L}

Instructions: _Attempt only Five (5) questions. - All questions carry equal marks

Q1 a) Define Normal distribution and describe its properties.
b) Given a normal distribution with p=40 and o =6, find the probablhty and shade the area
i) below 32 ii)above 27 iii) between 42 and 51

Q2 a) Define simple random, stratified and systematic sampling schemes. Give at least two practical
P examples where the three sampling schemes are used.
Fifty-eight of 2,000 randomly sampled corporations had their 2005 federal income tax returns
6 audited. In another sample of 2,500 corporations, 61 had their 2004 returns audited. Was the
fraction of corporate returns audited in 2005 significantly different from 2004 fractions? Test
the appropriate hypothesis at a = 0.05?

Q3 a) Explain any three of the following terms:
' i) Null and alternative Hypotheses ii) Simple and Composite Hypotheses
iii) Statistic and Parameter iv) Type I and Type Il errors
One of the larger components of the cost of living is the amount spent on housing. Housing. cost
include rent (for-tenants), mortgage payments (for home owners), heating, electricity and water. An
economist undertook a five years study to determine how housing costs have changed. Five years ago
he took a random sample of 200 households and recorded the percentage of total income spent on
housing. This year he took a sample of 100 households. The statistics from the two samples are;

x1=32.42; 5, =6.08; X, =33.72; &, =6.75. Test thé hypothesis at 5% level, to determine
whether the economist can infer that housing cost as a percent of total income has increased
over the last five years.

Two floppy manufacturers are competing for our business. To guarantee a ready supply of
. floppies, we desire to assign half of our purchases to each firm. However, as a preliminary
@ check, we want assurance that their products are not markedly different in quality. One of the
- primary measures of quality is the easy accessibility to the data saved in the floppies. Ten cases
of floppies from each vendor are purchased, and each case is tested to assess the performance
of the respective floppies. The test have given % =1210, s? = 2550, x2~1175 and s? = 3600

=i} Can you conclude that the true means are equal at a = 0,05?
ii) Can you conclude that the true variances are also equal at o = 0.05?
wii) Construct a 95% confidence interval for part (7) and (i)

Q5 a) What is meant by a statistical hypothesis? Explain the situation in which one sided and two

sided tests are used.

@welve secretaries participated in an experiment to improve the typing speed. The following.table
shows the speed of 12 selected secretaries at the begmmng of program (Before) and at the end of'\the
program (After).

Subjects |1 |2 {3 |4 5 |6 17 8 9 10 (11 [12

Before 201 | 231 {221 {260 | 228 | 237 | 326 | 235 | 240 | 267 [ 284 | 201

| After 200 1 236 | 216 {233 1224 [ 216 | 296 | 195 | 207 | 247 | 210 | 209

Do the data provide sufficier: evidence to conclude that the program is effective at 5% level of

significance?




Q6 a) Describe the three uses of Chi square Test.

b) A study of 800 graduates at a university was asked questions regarding their interest and
attitudes. Some of these questions from scale called PEQPLE that measures interest in the
welfare of others. Each student was thus classified as Low, Medium or High on this scale. Is
there an association between PEOPLE score and Field of Study? Use 5% level of significance

Degree Low Medium High
Arts 20 100 190
Commerce 20 ' 120 70
Science 60 120 100

Q7 A book publisher has produced seven comparable text-books with the following costs:

Quantity produced (000): 1 2 4 5 7 9 13
Manufacturing costs 5 59 65 75 8 95 108

(£000): |
| A

a) Calculate the correlation coefficient for the association between quantity produced
and manufacturing costs. Test it for significance at 5%.

b) Plot the data on a scatter diagram.

) Calculate the regression line for predxctmg manufacturmg costs from quantity
produced,
interpret its coefficients and add it to the scatter diagram

d) Estlmate how much of the vanatmn in costs is accounted for by the model




KARACHI UNIVERSITY BUSINESS SCHOOL "
UNIVERSITY OF KARACHTI - :
FINAL EXAMINATION: AFFILIATED COLLEGES. ...
Advance Business Statistics: BA (M) 601
. MBA -1IT - -
Time : 3 Hours - : T e
Max. Marks: 60 ' : Date: Janpuary 22,2009
Instructions : (i) Attempt any five (5) questions. Tl e
(ii) All questions carry equal marks.

™~ Q.1 (a)Differentiate between Parameters and Statistic(s)r o :-V.:.:, B N )
(b) The mean and variance of a nornal random variable x are 50 and 25 respectlvelﬁ
. Find P (37.5 <x £62.5) Z and 2: S s R ()]
X Q2 (2) Define central limit theorem. = - | : R g A3 B
' " (b) What is the probability of drawing a random sample with a mean of30 or more
.@ ' from a populatlon with mean of 287 The sample size is 100:and the populatlon S
9 variance is 81. SUTTR )

S~ @ (a) Find a 95% confidence interval for the mean of a norrri‘él\p‘yopulatlon ifa randc;xi] o
sample of 16 values with mean 41.5 inches and standard dev1at10n 9 mches i
drawn from this populatxon S

(b) Given two random samples of 51ze n; =9 and n = 16 from two mdependent o

e ———— ey

normal populations with
=64; ¥, =52; s} =36; and s, ——25 _
Pmd a 95% confidence interval for (i — J2). Assume 01 o2 . : )
~J Q4 (a) Define Type —I and Type —1II errors. e \' 3

(b) An ambulance service claims that it takes it on the average not more than 10
minutes to reach its destination in emergency calls. To test this claim, the time
taken to reach the destination on 50 randomly chosen emergency calls were

r/@‘ . observed. The mean and standard deviation of the sample were computed as
' X =11.2 minutes and s = 1.8 minutes. At 0.05 level of 31gn1ﬁcance does this B j
constitute evidence that the figure claimed is too low? 9 - Lo
Q.5 (a) Define Pooled Variance. ‘ . _ | ‘(3) B ! t
(b) Two machines are used to cut steel bars of equal length. A random sainple of 50 :

bars, cut on machine 1, gives mean of 55.6 inches with a standard deviation of . o '
0.10 inches. Another random sample of 50 bars, cut on machine 2, gives a mean :

of 55.5 inches with standard deviation of 0.12 inches. At the 0.05 level of
significance, are the machines cutting bars of equal length‘7 ‘ : )

continue page — 2

y /
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Q.6 (a) Define Null and Alternate hypothcses

I
s

. (b)) A market researoher believes that in a certain populafion the proportion of
persons preferring brands A, B, C and D of tooth paste are 0. 30 0.60,0.08 and

0.02 respectively. A simple random sample of 600 persons drawn from the
population shows the following preferences: S SRS

Brand LA B C - D
Number of persons | 192 342 44 22 N
Do these data provide sufficient evidence to reject the research’s beliefat - | L
x Q.7 In terms of Yule’s notatlon ifr12 =08, riz.= — 04, r23 = 0 56 then ﬁnd the R
value of (i) ri23 (ii) R123 : ST S ;; (12)
Q.8 (a) What is a time series? Describe its components SR ; e ()
(b) Dectermine a least square equation of trend line fitted to the followmg data S
Estimate the value for the year 2010. : R L R A I ) B
Years Values
. 1999 32
2000 41
2001 43
2002 - 55
2003 50
2004 82
2005 176
2006 9 » ST
2007 Tl 88 AN L R A o _,/r

xxx/IITxxs/ I s T oo T s T sox T s T ok
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KARACHI UNIVERSITY BUSINESS SCHOOL,
UMIVERSITY OF KARACIHH
FINAL EXAMINATION, JUNFE - 2008: AFFILIATED COLLFEGES
Advanced Business Statistics: BA (P) — 412
BBA-1V
Time: 3 Hours Date: Junce 16, 2008
Max. Marks: 60

Instructions: (1) Attempt any five (5) questions.
(2) Use of scientific calculator is allowed.

Q.No.l (n) Define Random Variablc. Diffcrentinte between discrete and continuous random varinbles. (4)
(b 1ty known that 6% of the production of a manufacturer is dofoctive, A randony samplo  (8)
of 10 itoms is selected from tho production. ‘Tho number of defoctlve items in the sample
is the binomial random variabloe x.

Find ()P (x<1)  @)EX) (i) V(x)

QN02 (8) Decfine (i) Snmpllng diatribution of sample mean and )
(ii) Central limnit theorem.

(b) A random sample of size 64 is drawn from a normal population with mean 10 and
standard deviation 3. What is the probability that tho menn of the sample is at least 117 —-B ()L) \0 'S)

Q.No.3 ] (a) In Karachi city a simple random sample of_ﬂQ_O shoppers revealed lhal_g‘_S_Q prefer “) 5
. reduction sales when pirchasing clothing, Construct 93% confidenco interval for the o Q
truc proportion of all shoppers who prc(cr reduction sales when purchasing clothing. (’ Y 7
(b) Given tivo ranc lom sa samples of sizen - 9andny = = 16 from two independent normal “(8) 0 .
L. populations with n ¢n OH W v
' : 1 _ g W2 A
X, = 64 ; :'52 S =36 and 82—2\5 1 (70( mll \A/‘)O '
Iind & 95% confidonco interval for ( B, ;x)). Assumo O = &, .- . dj//

o’ o . o . N . . /L/}«
/ ) . - ' . ) V) .
Jo.4 (a) Dcfine the following terms: V1 )
R +(1) Null and Alternato Hypothesis . ‘

(i) Type-I and Iypo—l ! errors
(b) An ambulance scrvice claims that it takes it on the average not moro than 10 minutes l(f 8) "
rench its destination in emergency calls. To test this claim, the time taken to u,m.;h the .
destination of 50 randomly choscn cmergency calls were obscrved. The mean ard standard "
deviation of the sample were computed as X = 11.2 minutesand S = 1.8 minutes. At ..,
. 0.05 level of significance. docs this consl:lutc e evidence that the figure cl'umcd is too low? -
(‘ Y Q.No.5 (’) A market researcher belicves that in a certain population the propostion of persons (6)
: / preferring brands A, B, C and D of toothpastc are 0.30, 0.60, 0.08 and 0.02 respectively. g
. N A simple random sample of 600 persons drawn from the population shows the \\ !
ollowi 5S¢ ! P \
: following prelerenees > _ Tt ) ?\\ \\/ '
" - [Drand N S ) woo !
o No. of persons 19{2 2342 - A1 22 ~N

Do lhc*;c data provide suflicient cvidence to rcjccl the rescarchier’s belicfat @ = .01,

)

I'leasc Turn Over

R‘f! ’ i
mmmm- — . -y -




1;" ‘r_/ ,
_ ' 4.-.1)\ Itis generally believed that statures ol chiddren dovonda o o siature: o
H . . .. ~ \ .
f : . / their parent. To test this proposition a survey 0206 children revealed the
,\ .~ following information..
; ) .

Parent’s Stature

Children Statwme  Tall Moderate Short
g Tall 48 40 22 . . ')L
; Short 30 24 36 (e -9y,
. ( "
Formulate and test tne relevant hypothesis using Chi squares at 1%. [08]
) b) ) A sample of 16 match boxes found to contain 53 match sticks on the
- average with a standard deviation of 6. Construct a 99% confidence
interval estimate Tor the mean number of sticks, U=€2 [04] -
5. A regression for 15 observations is estimated as under A= - [12]
\/, Vi 2,091 - 0.4795 X,
(0.75) (0.i3+4)
' Where Y = Coffee consumption in the US (cups/person/day)
' Xo= retail price ol coffee (5 pound) in period t
Figures in parentheses are the standard errors of coefficients.
Construct 953 confidence intervals for the coefficient (slope) of regression
equation and test its significance.
. \6. ' Quarterly sales receipts of o poultry Larmer for the second quarter of 2002.
s through 2™, Quarter 0f 2005 are given in million rupees. Fit a linear trend
\/// using least squares and estimate the Seasonal component, x g L112]
oo J’C) ._/._ : G- 1
Sales: 120 110 115 125 125 120 110 135 130 125 120 140 135
7. Write short notes on any three of the following: (12]
(1) Difference between parameter and statistic.

(i)  Components of a time series.
(i) Ccofficients ui coresation and the determination.
(iv)  Poisson distrioution.

GOOD LUCK
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KARACHI UNIVERSITY BUSINESS SCHOOL
UNIVERSITY OF KARACHI

FINAL EXAMINATION DECEMBER-2007: AFFILIATED COLLEGES
ADVANCED BUSINESS STATISTICS BA(P)-412 '
' BBA-IV

Time Allowed: 3 Hours Max: Marks: 60
Dated: 26/12/2007 .

INSTRUCTIONS:  Attempt only five (5) questions. Questions carry cqu.ll marks.

1.a) Use relevant tables to read/ determine the values of the following. [04]
g . ~ or 2 e
~7 ) 20.24)Fo.99 i) /0075 H) 3t
a 2 2 2 )
i) Plisy” 0.95 < 3" < 15y 00s| =

e

b) In a certain 30 minutes interval during peak hours 255 vehicles on the
<7 average wilth a standard deviation of 58 vehicles passed throneh -an
underpass. In the next 30 minutes period. what is he probability that. 04
. . . Y ¥
(i)  Less than 300 vehicles will pass through the underpass. gt

(i) More than 350 vehicles will pass through the underpass.
(if1) Between 200 to 330 vehicles will pass through the underpass.

EA
~

¢) Pakistan and West Indics are going to play a series of ODI matches. The
team that wins three matches wins the series (Assuming no draws)y, If
Pakistan’s probability of winning a single game with W, Indics is 0.03.
what is the probability that Pakistan wins the series in the (i) 3" Game (ii)
5" Game. 104
2, ) A sample of 500 men and 600 women from degrec colleges of Karachi,
364 men and 354 women are found married in the staft,

(|) Testar 1% whether sropartion of married men exceeds the
proportion of marricd women,

(i) Counstruct a 99%, conlidence interval for the difterence i the
proportion of married men and women.

3. A sample of 20 Lux-bars tound to weight 130 grams on the average with a

\ o standard deviation ol 15 gram. another sample of 22 Rexona-bars found to
weigh 140 grams on the average with a stimdard deviation of 10 eraims.
a) Assuming equal population variance, test at o whether Lux-bars
_weight dess than Rexona on the average. ,
Y
am ¢ ¢ ce interval for the differeace between
lﬂ Ibtain a 99% confidence interval for the differeace betweer [66]
S heans.
“)(»)

L N
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.\52—()/411). L o packing plant, aowachine packs cantons woth jars. A salesperson clanus
LA “that the machine she s setling will pack faster 1o test that clann, the tunes
it takes each wachine o padt )0 _cartons are recorded The veanhs, i
,:wc«fnul care showi in the following table

Do the data provide sufficient evndence to cenclude that, an the averape,
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5a). m_mulmu 1o the Arizona Real [Sstate ( onunission, 1n 1982 only ll)"’ of
pwph. holding real-estate dlcenses were active i the indostiy, An
“independem agency has been asked by the commission to detetinine
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Q). hetuy anport vmumwu n s conswdenny; the establishiment of imitations
" o nose pollnton aronnd o local dirpert At the present tine, the noise
'll vel per jet taheetfin one neighborhood near the gimport is approsumately

*wonially distritged with e ob Jth deeibels and a standard deviation of
(. llulhd ‘

1) Wiy e probability that o rndenly selected jet wall penerie o
Coigenane devel preater than 103 dectbolsy

i CWhat 1 the prob: l])lll[) that a randoniby selected jet will penerate o
. [ TS bey el of ex actly 100 decibels?

.o i ¢ umpur'\ln worse Tevel coreespond (o Jess than 359

I
i o ((IILI\H e o
T l I EE nuise level?
‘ : ;

L ( Ulisulv iwopopulition of sice: N SO0 with aomean g 22 200 and a8 D
nplu of size n o= OO will b

'hI " Al Arswne that w xm*;:l&. nndmn X

‘bld(_l(«d {rum this popuk ition
. \417 Wit f5 the vatne of the ctandard ciror of the mican? (D\\’ln it i the

p.nlnluhl‘ of relocting o xnu;)h tanduon sumpld that proviiles o vabe of

’_y' theet 1 _wi(hiu..:i- Softhe pg»puhliun e g7
o

et N dne, “MQZJ) A J,m\uu suryey tesearch o hias po Cdata that mdreate that e oo
e fora oot *'f' ST eyt o rerdard: duwmmn of Gapanutes

1) Hove targe o sanpli should by raken 0 the S desies o Bl
ii}')hzi'hl‘lu\ —u'l‘ oty dic acan witerview tine o \"\_'i_’.\yi:.l“__')._'
Cmnutes of less? T 4 '
1w Avsumie that the simple andeny saaple vou teconnuend. d G s
tabien and Gt e avan wenoeys i for the eaweple s 32
minntes What o+ tre 982, coatidence mtenal cstingsto tor the
By et e L tor the popolatiin of infurvny

¥

b 'l'th o bcture of oo newmoded ear, called the Qoo 2o that o
o (\|n. Al ear pets 27 mpy Ao mdependent consumer wmup 1 ~hrpi;:::\l of
: iz el um and thinhs the necan vas nuleage of all Onions mo v be
Tl ; Jess w27 mpr. To tey 1o ustify ats contention, e consees grou
Yo : u'u‘lm.l. mitepge test on 30 randomly weleeted Orions and bty the
- lnlln\\‘un' dat X o v
;’ ’l " lvw_)m(‘h{ 2 "i :)
o * L .,.',29! S rep
. . '(l ; g} .‘ 1 RR
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Ceg Tl T 303, | 537

1
i

Atthe 5% significance level, do the data support the consumer group’s conjucture?
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- 8a) Dlﬂcrcnllalc between corrclation and regression? Give an example.
\b In planning for an oricntation mecting with new busincss mcasures, the /\dmlmslrallon of th

Business School wants to cmphasizc the importance of doing well in the major courses in order
to get better-paying jobs after graduation. To support this point, thc chairman plans to show {
that there is a strong positive correlation between starting salarics for recent graduates from the

k]
o sk i b et

b : Department of Business Administration and their grade-point averages in the major courses.
?"‘{'jj_’ Record for seven of last ycar’s graduatcs are sclected at random and arc given in The following
e Tatle
b Grade-Point averages in starting salary
b Major course (x) (y in thousands of rupees)
2.58 35.0
3.27 (380 |
e | 383 T 1440
e | 3.50 41.0
| | 3.33 _ 39.0
3.50 46.0
4.00 50.0 ‘ @

1) Plot the data.

b) Find the values of correlation coefficient (r) and interpret the result.

¢) Find the least square regression cquation.

d) Check whether or not the fit is good.

¢) What is the mcan starting salary for graduates with grade point averages cqual to 3.0?

9. ; a) Explain “Scasonal Variations” Give cxamples where we find scasonal variations -
) and why? What are the methods of Isolating Scasonal Variations? .
b) The US-Cars has recorded sales (in $1,000s) over the last two years of : N

Wonth 2004 2005
Jan 17.2 18.1
Feb 18.7 19.2
March 19.7 20.3
April 202 21.5
May 217 22.0 - Y -
June  23.1 24.7 . - .
uly 242 239 , , @
Aug 257 262 ‘ ? '
Sept 212 220
Oct 19.3 18.0
Nov 22.7 19.7 !
Dec 19.3 17.3

i) Plot the data. Does there appear to be any trend in the data? Any Cyclical or Any Seasonal

variation?
ii) Calculate the scasonal indiccs.
iti) What are the descasonalised values? How would you interpret them?

E4
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WEECRIIT A TUISE BT SPABIN 33 ey, h )t et st e o
’ MBA-ILL: BA(M) 50! Advanced Business Statistics ‘ A "
/ Dated: 26" June’2006 Max Time: Three Hours X
Instructions: 1) Please rcturn the question paper along with your answer script.
2) Attempt only Five (5) questions. All questions carry cqual marks
- 3) You must write your name, Institute Name and Seat No above.

Q1 a) Define Normaul distribution and describe its properties.

-b) Given a normal distribution with u=40 and o =6, find the probability and shade the area
i) below 32 i) above 27 iii) between 42 and 51

Q2 a) What is meant by a statistical hypothesis? Wht arc the two types of errors of decision that arise
in testing a hynothesis? Briefly explain liow a statistical hypothesis is tested.

b) The financial manager of - la;ge departraent-store chain selected a random sample of 200 of its
credit card customers and found that 136 had incurred an interest charge during the previous
year because of an unpaid balance.

Compute a 90% confidence interval for the true propomon of credlt card customers who
incurred an interest charge during the pr —‘v10us year. T

X, be a random sample from N( /11,01 yand Yy, ...... .Y, be a random sample

/Q3a) Let Xy ...
“«_- from N( ;12,0'22 ). Assume that the tw¢ samples are independent of each other. Derivt‘: an
expression for y, — u, atthe (1-a)100% levcl of confidence.
b) Fifty-eight of 2,000 randomly sampled corpcrations had their 2005 federal income tax returns
audited. In another sample of 2,500 corporations 6! had their 2004 returns audited. Was the
- fraction of corporate returns audited in 2005 significantly different from 2004 fractions? Test
the appropriate hypothesis at o = 0.057?

Q4 A manufacturer suspects a difference in the equality of spare parts he receives from two
suppliers. He obtains the follow ing data on the service list of parts from two suppliers.

Supplier |  Mean Sample size S.D.
A 50 150 10
B 100 153 5

Test whether the difference between two sample means is statistically significant at 0.01 L.O.S.

Q5a) Fuel costs are important to profitability in the airline business. A small regional carrier has
been operating three types of aircraft and has collected the following cost data from its 14
planes, expressed as-fuel costs (in ten rupees) per available seat mile:

TypeA 73 83 76 6.8 8.0
TypeB 79 95 87 83 96 B84
a) At the 0.C1 level of significance, can we conclude that there is no true difference between
plane types i1: fuel costs?
) Construct a 95% confidence interval for the true differc acc of the two means.

Q6 a) Explain any three of the following terms:
iy Null and alternative Hypothcscs ii) Simple and Composite Hypotheses
iii) Statistic and Parameter iv) One tailed and two tailed test
b) A new filtering device is instalied in a chemical unit. Before its installation, a random sample
yielded the fullowing information about the pereentage of impurity: ¥, =12.5, s,2 =101.17,
and n, = 8. After installation, a random sample yielded; n, =9, ¥, =10.2, and s,2 =04.73,

_PGan you concludeé that the true variances are cqualat a=0.107?
u, Oonstruct a.95% confidence irterval . the rado of the true variances.

Describe the three uses of Chi square Test.

) In an experiment to study the dependence of hypertension on smoking habits, the following
data were taken on 180 individuals:

Non-smokers | Moderate smokers | Heavy smokers

Hypertension 21 36 30

No hypertension 48 S 26 19

Test the hypothesis that the presence or absence of hypertension is independent of smoking
habits. Use a 0.05 level of significance.

Please Turn Over
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" J)  Differentiate between correlation and regression? Give an cxample.
b)  In planning for an orientation meeting with new busincss measures, the Administration.of thc 1
Business School wants to emphasize the importance of doing vrell in the major courses in order .

to get better-paying jobs after graduation. To support this point, the chairman plans to show

that there is a strong positive correlatjon between starting salaries for recent graduates from the
Department of Business Administratibn and their grade-point averages i the major courses.
Record for seven of last yv.ar s graduates are sclected at random and are given m ic following

Table ‘
Grade-Point averages in starting :,alary
Major course (x) (y in thousands of rupees)
2.58 35.0
3.27 38.0
3.85 44.0
3.50 41.0
3.33 39.0
3.50 46.0
4.00 50.0

a) Plot the data. :

b) Find the values of correlation coefficient (r) and interpret the result,

¢) Find the least square rc;,ression equation

d) Check whether or not the fit is good.

e) What is the mean starting salary for "radu.m.b with grade point avcrages equal to 3.0

@ a) Explain “Seasonal Variations” Give examples where we find seasonal varlanons
- and why? What are the methods of Isolating Seasonal Variations?
b) The US-Cars has recorded sales (in $1,000s) over the last two years of

Month 2004 2008
Jan 17.2 i8.1
Feb 18.7 19.2
March 19.7 20.3

! April 202 115
May  21.7 2.0
June 23.1 24.7
July 242 239
Aug 25.7 26.2
Sept 212 22,0
Oct 19.3 18.0
Nov 22,7 19.7
Dec 19.3 17.3

i) Plot the data. Does there appcar to be any trend in the data? Any Cyclical or Any Seasonal

variation?
i) Calculate the seasonal indices.
iii) What are the descasonalised values? How would you interprei them’




Name __ Regular/Repeater: Seat No:
Karachi University Business School, Affiliated Colleges
BBA-1V: BA(P) 412 Advanced Business Statistics )<
Dated: 12" December’2006 . Max Time: Three Hours
Instructions: 1) Please return the question pap.er along with your answer script.

2) Attempt only Five (5) questions. All questions carry equal marks
3) Write your name, Institute Name and Seat No above.

Q1 a) Whar is Binomial distribution and in which situation it is appropriate to use?

b) Test for impurities commonly found in drinking water from private wells showed that 70% of
all wells in a particular country have impurity A. If a random sample has five wells from the
country, what is the probability that:

i) E>actly two will have impurity A? ii) At most two? ii1) Fewer than two?

c) A restaurant prepares a tossed salad containing on the average 6 vegetables. Find the
probablhty that the salad contains more than 5 vegetables
1) on a given day ii) on 3 of the next 4 days;

Q2a) Define Normal distribution and describe its properties.

b) Given a normal distribution with p=40 and ¢'* = 36, find the probability and shade the area
i)beow 32 ii)above 27 iii) between 42 and 51

Q3 a) Whar is meant by a statistical hypothe51s‘? Explain the situation in Wthh one sided and two
sidec tests are used.

b) A new filtering device is installed in a chemical unit. Before its installation, a random sample
yielded the following 1nforrnat10n about the percentage of impurity: y, =12.5, sI =101.17,

and r; = 8. After installation, a random sample yielded; n; =9, ¥, =10.2, and s,” = 94.73,
Construct a 95% conlidence interval for the difterence of the true means.

Q4 A manufacturer suspects a difference ir. the equality of spare parts he receives from two
suppliers. He obtains the following data on the service list of parts frora two suppliers.

Supplier Mean Sample size Variance .
A 50 28 25
B 100 15 49 ]

Test v/hether the difference between two sample means is statistically significant at o =0.05.
Also construct a 95% confidence interval.

Q5a) The Murad Perfume Company recently developed a new fragrance that they plan to market under the
name ‘Heavenly”. A number of market studies indicate that Heavenly has very good market potential.
The sales department at Murad is particularly interested in whether there is a difference in -the
propoi tions of younger and older women who could purchase Heavenly if it were marketed. There are
two independent populations, a population consisting of the younger women and a population
consis ing of older women. Each sampled women will be asked to smell Heavenly and indicate whether
she liles the fragrance well enough to purchase a bottle. A random sample of 100 young women
reveal:d 20 liked the Heavenly fragrance well enough to purchase it. Similarly, a sample of 200 older
women revealed 100 liked the fragrance well enough to make a purchase. Test at 5% level of
signifisance.

b) Const-uct a 95% confidence interval for the true difference of the two proportions.

QG a) Explain any three of the following terms:
i) Null and alternative Hypotheses ii) Simple and Composite Hypotheses
iii) Statistic and Parameter iv) One tatled and two tailed test
b) A manufacturer of car batteries claims that the life of his batteries has a standard deviation
equal ‘o 0.9 year. If a random sample of 10 of these batteries have a standard deviation of 1.2
years, do you think that o > 0.9 year? Use a 0.05 level of significance.

Please Turn Over
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Q7 Low-involvement cousumer purchases of items such as (loor wax, dishwashing detergent, and balljo
s pens are a challenge to the creativity of marketers trying to generate enthusiasm for their brands. On v
vooo=d other hand, consumers may pay little attention to advertising for their products: on the other hand, the
brand they choose is often the furst brand that comes to mind in connection with that product category.
Thus a brard’s share of the market in its product class is often directly velated to its “share of minds.”
the consumer’s degree of brands awareness. The data in the table represent market share, Y, and brand
awarcness index value, X, for 5 low-involvement consumer brands.

X Y
2.5 25
4.0 40
5.0 — 55
7.5 60
8.0 70

a) Identify the predictor and response variable.

b) Find the regression equation for the above data by the method of least square.

c) Use the regression equation to predict the market share when the brand awarene:s index value
is 6.0.

d) What is the coefficient of Correlation and Coefficient of Determination calculate for the above
data? Interpret your result. @
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INSTRUCTIONS:  Attempt only five (5) questions. Questions carry equal marks.

-\vl.a) Use relevant tables to read/ determinc the values of the following. [04]
— . .. L2
@ i) (20,24)[?0.')9 ii) 25 0975 1) 33t0.0s
' . 24 0z 2 2
iv)  Plisx 095 < ¢" < 15X 005} = _
b) In a certain 30 minutes interval during peak hours 255 vehicles on the
average with a standard deviation of 50 vehicles passed through an
underpass. In the next 30 minutes periad. svhat is the probability hat. [04]
(i) Less than 300 vehicles will pass through the undcrpass.
(it) More than 350 vehicles will pass through the underpass.
(iii) Between 200 to 330 vehicles will pass through the underpass.
¢) Pakistan and West Indies are going to play a series of ODI matches. The
team that wins three matches wins the serics (Assuming no draws). If
Pakistans probability of winning a’single game with W. Indies is 0.65,
what is the probability that Pakistan wins the series in the (i) 3" Game (ii)
- 5™ Game. [041

76 \2’ A sample of 500 men and 600 women from degree colleges of Karachi,
: 364 men and 354 women are found married in the staff.

(i Test at 1% whether proportion of married men exceeds the
proportion of married women. 106)
(i) Construct a 99% confidence interval for the dilference in the
proportion of married men and women. [06]
. \3. A sample of 20 Lux-bars found to weight 130 grams on the average with a
Y standard deviation of 15 gram, another sample of 22 Rexona-bars found to
weigh 140 grams on the average with a standard deviation of 10 grams.
a) Assuming cqual population variance, test at 1% whether Lux-bars
weight less than Rexona on the average. _
b) Obtain a 99% confidence interval for the difference between (06]
means.
[06)




4.a)

\_6.

NG

b)

ftis generally believed that statures of children depends on the statures of
their parent. To test this proposition a survey of 200 children revealed the
following information.

Parent’s Stature

Childron Stature  Tall Moderate Short
Tall 48 40 22
Short 30 24 36

Formulate and test the relevant hypothesis using Chi squares at 1%,

A sample of 16 match boxes found to contain 53 match sticks on the
average with a standard deviation of 6. Construct 1 99% confidence
interval estimate for the mean number of sticks,

A regression for 15 observations is estimated as under

Y.=12.691 -0.4795 X,
(0.75) (0.134)

Where Y = Coftec consumption in the US (cups/person/day)
X¢= retail price of coffee ($ pound) in period t.

Figures in parentheses are the standa d errors of coefficients.
Construct 95$ confidence intervals or the coefficient (slope) of regression
equation and test its significance.

Quarterly sales receipts ot a poultry farmer for the second quarter of 2002
through 2™ Quarter of 2005 are given in million rupees. Fit a linear trend
using ieast squarcs and estimate the Seasonal conponent.

Sales: 120 110 115 125 125 120 110 135 130 125 .20 140 135

Write short notes on any three of the following:

=~ (i) Difterence between parameter and statistic.
~(i1) Components of a time series.
~(ii1)  Cceflicients of correlation and the determination.
(iv)  Poisson distribution.

GOOD LUCK
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MName __ Regular/Repeater: Seat No:
Karachi University Business School, Affiliated Colleges
BBA-IV: BA(P) 412 Advanced Business Statistics
Dated: 12™ December’2006 Max Time: Three Hours

Instructions: 1) Please return the question paper along with your answer script.

2) Attempt only Five (5) questions. All questions carry equal marks
3) _Write your name, Institute Name and Seat No above.

Q1 a) What is Binomial distribution and in which situation it is appropriate to use?
| b) Test for impurities cornmonly found in drinking water from private wells showed that 70% of
: all wells in a particular country have impurity A. If a random sample has five wells from the
country, what is the probability that:
i) Exactly two will have impurity A? ii) At mosttwo?  iii) Fewer than two?
¢) A restaurant prepares a tossed salad containing on the average 6 vegetables. Find the
probubility that the salad contains more than 5 vegetables
i) on a given day ii) on 3 of the next 4 days;

Q2a) Definc Normal distribution and describe its properties.

Z b) Given a normal distribution with p=40 and 6> = 36, find the probability and shade the area
@ Hbelow32  ii)above 27 iii) between 42 and 51

Q3 a) What is meant by a statistical hypothesis? Explain the situation in wiich one sided and two
sided tests are used.

b) A nevw filtering device is installed in a chemical unit. Before its installation, a random sample
yielded the following information about the percentage of impurity: ¥, =12.5, sl2 =101.17,
and n. = 8. After installation, a random sample yielded; n, =9, 3, =10.2, and 322 =94.73,

Construct a 95% conflidence interval for the difference of the true means.

Q4 A manufacturer suspects a difference in the equality of spare parts he receives from two
suppliers. He obtains the following data on the service list of parts trom two suppliers.

{ Supplier |- Mean Sample size Variance
' A 50 28 25
: B 100 15 49
Test whether the difference between two sample means is statistically significant at o = 0.05.
/?O Also construct a 95% confidence interval.

Q5a) The Murad Perfume Company recefitly developed a new fragrance that they plan to market under the
name ‘' Heavenly”. A number of matket studies indicate that Heavenly has very good market potential.
The siles department at Murad is” particularly interested in whether there is a difference in the

propor ions of younger and older women who could purchase Heavenly if it were marketed. There are
two irdependent populations, a population consisting of the younger women and a population
consist:ng of older women. Each sampled women will be asked to smell Heavenly and indicate whether
she likes the fragrance well enough to purchase a bottle. A random sample of 100 young women
revealed 20 liked the Heavenly fragrance well enough to purchase it. Similarly, a sample of 200 older
women revealed 100 liked the fragrance well enough to make a purchase. Test at 5% level or
signific ance,
b) Construct a 95% confidence interval for the true difference of the two proportions.

QG a) Explair any three of the following terms:

1) Null and alternative Hypothescs ii) Simple and Composite Hypotheses
i11) Statistic and Parameter iv) One tailed and two tailed test
b) A mar ufacturer of car batteries claims that the life of his batterics has « &= "urd Jeviatien

equal 15 0.9 year. If a random sample of 10 of these batteries hov= = ct== "az=? “ovizton of 1.2
years, 1o you think that ¢ > 0.9 year? Use a 0.05 level of significance.

O o o ™ N i



4.a) [tis generally believed that statures of children depends on the statures of
their parent. To test this proposition a survey of 200 children revealed the
following information.

Parent’s Stature

Childrcn Stature  Tall Moderate Short
Tall 48 40 22
Short 30 24 36
Formulate and test the relevant hypothesis using Chi squares at 1%. [08]
b) A sample of 16 match boxes found to contain 53 match sticks onthe ~ +* '
average with a standard deviation of 6. Coastruct 1 99% confidence
interval estimate for the mean number of sticks. [04]
5. A regression for 15 observatious is estimated as under '/ ‘ [12]

-

Y=2.691 —0.4795 X,
(0.75) (0.134)

Where Y = Coffec consumption in the US (cups/person/day)
X= retail price of cottee ($ pound) in period t.

Figures in parentheses are the standa d errors of coefficients.
Construct 958 confidence intervals {r the coefficient (slope) of regression
equation and test its significance.

6. Quarterly sales receipts of a poultry farmer for the second quarter of 2002
through 2™. Quarter of 2005 are given in million rupees. Fit a linear trend
using ieast squarcs and estimate the Seasonal conponent. [12]

Sales: 120 110 115 125 125 120 110 135 130 125 ,20 140 135

NG Write short notes an any three of the following: [12]

~ (i) Difference between parameter and statistic.
~(i1) Components of a time series.
~ (iit)  Cceflicients of correlation and the determination.
(iv)  Poisson distribution.

GOOD LUCK




=)

Name ___ Regular/Repeater: Seat No:
Karachi University Business School, Affiliated Colleges
BBA-1V: BA(P) 412 Advanced Business Statistics
Dated: 12" December’2006 Max Time: Three Hours

Instructions: 1) Please return the question paper along with your answer script.
2) Attempt only Five (5) questions. All questions carry equal marks

3) Write your name, Institute Name and Seat No above.

Q1 a) What is Binomial distribution and in which situation it is appropriate to use?

b) Test for impurities cornmonly found in drinking water from private wells showed that 70% of
all wells in a particular country have impurity A. If a random sample has five wells from the
country, what is the probability that:

i) Exactly two will have impurity A? ii) At mosttwo?  iii) Fewer than two?

¢) A restaurant prepares a tossed salad containing on the average 6 vegetables. Find the
probubility that the salad contains more than 5 vegetables |
i) on a given day ii) on 3 of the next 4 days;

Q2a) Definc Normal distribution and describe its properties.
b) Given a normal distribution with p=40 and o> = 36, find the probability and shade the area
i)below32 i) above 27 iii) hetween 42 and 51

Q3 a) What is meant by a statistical hypothesis? Explain the situation in wlich one sided and two
sided tests are used.
b) A new filtering device is installed in a chemical unit. Before its installation, a random sample

yielded the following information about the percentage of impurity: y, =12.5, s,2 =101.17,

and n: = 8. After installation, a random samyple yielded; n, =9, y, =10.2, and 522 =94.73,
Construct a 95% confidence interval for the difference of the true means.

Q4 A menufacturer suspects a difference in the equality of spare parts he receives from two
suppliers. He obtains the following data on the service list of parts trom two suppliers.

{ Supplier |- Mean Sample size Variance
' A 50 28 25
B 100 15 49

Test whether the difference between two sample means is statistically significant at a =0.05.
Also construct a 95% confidence interval.

Q5a) The Murad Perfume Company recefitly developed a new fragrance that they plan to market under the
name ‘ Heavenly”. A number of matket studies indicate that Heavenly has very good market potential.
The s:les department at Murad "is*particularly interested in whether there is a difference in the
propor ions of younger and older women who could purchase Heavenly if it were marketed. There are
two irdependent populations, a population consisting of the younger women and a population
consisting of older women. Each sampled women will be asked to smell Heavenly and indicate whether
she likes the fragrance well enough to purchase a bottle. A random sample of 100 young women
revealed 20 liked the Heavenly fragrance well enough to purchase it. Similarly, a sample of 200 olde:
women revealed 100 liked the fragrance well enough to make a purchase. Test at 5% level ov
significance,

b) Construct a 95% confidence interval for the true difference of the two proportions.

Q6 a) Explair any three of the following terms:

i) Null and alternative Hypotheses i) Simple and Composite Hypotheses
i) Statistic and Parameter iv) One tailed and two tailed test
b) A marufacturer of car batteries claims that the life of his batterics has o ¢ "ard Geviatien

1

equal 15 0.9 year. If a random sample of 10 of these batteries hova » sta= "2 “oviction of 1.2
years, 1o you think that o > 0.9 year? Use a 0.05 level of significance.
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Low-involvement consumer purchases ol items such as floor wax, dishwashing detergert, and ballpoin
pens are a challenge to the creativity of marketers trying to generate enthusiasm for their brands. On the

other hand, consumers may pay little attention to adveitising for their products: on the other hand, the

brand they choose is often the first brand that comes to miad in connection with that product category.

Thus a brand’s sha.e of the market n its product class is often directly related to its “s.iare of minds

the consumer’s degree of Lrands awareness. The data in the table represent market shar:, Y, and brand
awareness index value, X, for 5 low-involvement consumer brands.

X Y
2.5 25
4.0 40
5.0 35
7.5 60
3.0 70

Identify the predictor and response vi riable.

Find the regression equation for the above data by the method of least ¢ quare

Usc the regression cquation to predict the market share when the brand awareness index value
is 6.0.

What is the coeffic.ent of Correlation and Coefficient of Determination calculate for the above
data? Interpret your result.

/‘))
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Karachi University Business School L
BBA-IV: BA(P) 312 Advanced Business Statistics R
Dated: 13th June’2006 Max Time: Three Hours .k»k\\r;
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[ﬂStl‘UCtiOl}S: 1) Please return the question paper along with your answer script. - ‘l:
/ 2) Attempt only Five (5) questions. All cuestions carry equal marks:. "

./7

1) Exa lly two will have impurity A? ? ii) At most twa? iii) Fewer than two?
A regtaurant prepares a tossed salad containing on the average 5 ve;,elables Find the
pr bxllty that the salad contains more than 5 vegetables -

—T7) on a given day ii)on3 of the next 4 days;

*Ehme Normal distribution and describe its properties.' (\
vaen a normal distgibution with u=40 and & =6, find the
i) below 32 ii) above 27 iii) between 42 and 51

sided tests are used. .
Fifty-eight of 2,000 randomly sampled corporations had their 2005 federal incomé tax returns
audited. In another sample of 2,500 corporations 61 had their 2004 returns audited. Was the
fraction of corporate returns audited in 2005 significantly different from 2004 fractmws" Test

S

the apptropriate hypothesis at o = 0.05? . _
/Ptf'/
Q4 manufacturer suspects a dlffcrcnce in the cqual-ty of spare parts he receives from two

/{mphcrs He obtains the follow:m= data on the service list of parts from two supphus

; rSupplier Mean " Sample size Standard W
\ Deviation
: A 50 150 10 :

) B 100 153 5
Test whether the difference betwecn two sample means is statistically significant at 0.01 L.O.S.

QSa)/f’Q’costs are jatportant to profitability in the airline business. A small regional carrier has
been operating three types of aircraft and has collected the following cost data from its 14
planﬁ:s/expressed as fuel costs (in ten rupees) per available seat mile:
TypeA 73 83 76 68 80. ‘ :
-/ / TypeB 79 95 87 83 96 84 -
_‘/ a) At the 0.01 level of significance, can we conclude that there is ‘no true dlffcrence between
plane types in fuel costs? ; ¥
b) Construct a 95% confidence interval for the true difference of lhe two means.

~?

Q0 a) Explain any three of the following terms: _
1) Null and alternative Hypotheses ii) Simple and Composite Hypotheses
i) Statistic and Parameter 1v) One tailed and two tailcd test

b) A new filtering device is installed in a chemical unit. Before its installation, a random sample
yiclded the following information about the percentage of impurity: y, =12.5. 5,° =101.17,

and n; = 8. After installation, a random sample yielded; n, =9, y, = 10-2; and sz2 =94.73,
/Ca.n you conclude that the true variances are equal at a = 0.107?

Fa). Describe the three uses of Chi square Test. ‘

In an experiment to study the dependence of hypertension on sm({i@abits‘ the foll.oy)ving
data were taken on 180 individuals: s
Non-smokers | Moderate smokers | Heavy smokers [
Hypertension 21 36 ‘ 30
= : No hypertension 48 26 19
Test the hypothesis that the presence or absence of hypertensnon is mdcpendenl of smoking
habits. Use a 0.05 level of significance.

Please Turn Over
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Differentiate between correlation and regression? Give an example.
In planning for an orientation meeting with new business measures, the Admlmstratmn of the
Business School wants to emphasize the importance of doing well in the major courses in order
to get belter-paying jobs after graduation. To support this point. the chairman plans to show
that there is a strong positive corrclation between starting salaries for recent graduates from the
Department of Business Administration and their grade-point averages in the major courses.
Record for seven of last year’s graduates are selectcd al random and are given in The following

Table

Grade-Point averages in

Major course (x)

a) Plot the data.

b) Find the values of correlation coefficient () and interprel the result.

starting

(y in thousands of rupees)

salary

2.58 35.0
3.27 38.0
3.85 44.0
3.50 41.0
3.33 39.0
3.50 46.0
4.00 50.0

¢) Find the least square regressnon equation.

d) Check whether or not the fit is good.

e) What is the mean starting salary for graduates with grade point averages equal to 3.0?

a) Explain “Seasonal Variations” Give examples where we find seasonal vanatxons
and why? What are the methods of [solating Seasonal Variations? ;

b) The US-Cars has recorded sales (in $4,000s) over the last two years of

Month 2004 2005
Jan 17.2 18.1
Feb 18.7 19.2
March 19.7 20.3
April  20.2 215
May 217 220
June 231 24.7
July 24.2 239
Aug 25.7 26.2
Sept 212 22.0
Oct 19.3 18.0
Nov 227 19.7
Dec 19.3 173

i) Plot the data. Does there appear to be any trend in the data? Any Cyclical or Any Seasonal

variation?

11} Calculate the seasonal indices.

11i) What are the deseasonalised values? How would you interpret them?

e it et



UNIVERSITY OF KARACHI \-‘
DEPARTMENT OF BUSINESS ADMINISTRAT ION
ADVANCE STATISTICS
TERMINAL EXAMINATION - 2002 (DCC-)

‘Time Allowed: 3 Hours ' ,,'Max Marks: 60
" Note: Attempt anp Six Questions. All questions carry egual Marks. : ‘

Ql: (a)Fxplain what is meant by the statement “We are 95% confident that our interval cstimate
' contains . Explain the diffcrence between an interval csllmator and a pomt ostlmator
for L.
When choosing a product to purchase, what do you consider mosl price or quality? In a .
poll of 2000 American adults conducted by Roper Starch W()l'ldWldL, 64% claim they
mainly base their buying decisions on price (Tampa Tribune, Oct. 31,1993).
i) Construct a 99% confidence interval for the true percentage of Amcru.an
“adults who base their buying dccisions more on price than on quality..
i) Interpret the interval.
iif) How would thc width of thc confidence inicrval, part (l) chang,c |f thc
confidence cocfficient was dccreased from .99 to 957

Q2:(a) (i) What is the central limit theorem? :

: Does the central limit thecorem specify the mdmdual cases: follow 2 normal
distribution?
(iii)  How do you interpret the idéa that the average has a noral distribution?
(iv) (What is the mean of a sum of indcpendent obserVatlons of a random

‘ variable? What is the standard deviation?
(v) What is the mean of an average of independent observatlons of a random,
" variable? What is the standard deviation? :

(b) You have a factory with 40 roduction machines that are essentially identical; each
producing at a mean daily raﬁ:_ of 100 products with a standard deviation of 15, You
may assume that they produce ind«.pcndenlly of onc another. Consider the average
daily productlon per machine tomorrow, which is a random varlable . -

(l) Fi: 1d the mean of his random variable. Compare it to the mcan for a smg}c
machine.-

(ii) Find the ‘standard deviation of'this random variable. Compare it o thc standard“
deviation for a single machine?’

(iii) What is thc approximate probability dlbll‘lbullon of llm random v‘mablu" Huw
du you know? "
(iv)Fiad the (approximate) probability that your average daily pmducllon per

machine will be more than 102 products tomorrow. .
(v) Find the (approximate) probability that your average daily productionper -
machine will be between 97 and 103 products tomoirow. '

Q3: (a)  The chlorine level of waier emerging from the South Water treatment plant and
at the Fire Station (Fenton Zonel3) was measured overall 12-month period, with
the result shown in the accompanying table. Estimate the mean difference in
monthly chlorine content between the two locations - using a 90% conf dencc
interval, ’

Month -
Jan Feb Mar Apr May Jun Jul Aug Scpt Oct Nov Dcc -

South Plant 2.0 120 2.1 19 1.7 18 17 19 20 20 21 22
Location . . : ST
Fire Station /2.2 22 2.1 20 19 19 1.8 1.7 19 19 1.8 20

b) Social Science Quarterly (Sept,1993) reported on study of gender
differences  among workers in  computer software " industry.
Questionnaires were administered to sample of 298 female and 268
males who were employed in full-time in softwaresrelated jobs. In the
female sample, 89 had professional occupations. (e.g. programmers,
o analysts, computer scicntists) and 209 had nonprofess.onals jobs
(computer and peripheral "equipment operators). In- contrast the male
* . sample included 150 professionals and 114 nonprofessional. Use a 90%
. confidence "interval to compare the proportions of-male and female
software workers who hold professional positions. =




Q6:
-
’ (a).
L))
. Q7-(a)‘:. ‘
»
tb)

" . random sampling?

— - v i -
T T e _,‘ o ’ ---ummwmmm-—mmuumm .

90% confidence |f N =2000, d = 6 and 0% =256 for sxmple random sample
Find the sample size needed to estimate a ‘population proportion thh 953“ "
confidence xf N=2800,d=.15 and = = 0.40 for simple random sample.

Under what condmons would you prefer stratified random samphng over snmple

A large firm knows that of 500 accounts 200 are wholesales and 30 ) .e rent

auditor wishes to sample n = 100 of these accounts in order toestimate the i _
average amount of accounts receivables for the firms. A simple random s!ample i
turn out to contain 70 wholesale accounts and 30 retail accounts The followmg

data (m dollars) is obtained.

Wholesale Retail
‘n; =70 n, =30
y; = 520 Y2 = 280
S;y=210 S, =90

Find an approximate 95% confidence mterval for the populatlon mean' .

and population total.

In a quality controls applications of hypothesis testmg, the null and altematwe,
hypothesis are frequently specified as: .

Ho : The productlon process is performmg satisfactorily
H, : The process is performing in an unsatisfactorily manner

Accordmgly, o is sometimes referred as producer’s nsk while [3 is called the
consumer’s risk (Montgomery,l99l), An injection molder produces plastic golf
tees. The process is designed to produce tees with a mean weight of .250 ounce.
To investigate whether the injection molder is operating satisfactorily, 40 tees are
randomly sampled from the Jast hour’s productlon Thelr welghts (in ounce) are
listed below:

247 252 . 248 251 248 252 ;250._. - ._,,,.252 :

253 ..253 - 254 253 256 .25 . 253 . . 252
253 - 250 253 . 254 256 251 256 . .251
© 249 .- 2547 256 253 255 255 0 .253 . 255
L2510 253 251 28] 253 .251 254 - 253

Do the date provxde sufficient evidence to’ conclude that the process lS not :

operiting satlsfactonly? Test using & = 0.05 »
In the context of this problem explain why it makes sense to call o the proQucer s
risk-and B the consumer's risk. »

"-".'What p-value statement is associated with each of the followmg outcomes of a’
- hypothesxs test? ' -
() Not significant.

(i) ...Significant.
(iii) . Highly significant.
(iv)  Very highly significant.

A management team was asked to solve 10 different quality control problems“ '

commonly encountered in their work. A second management team was asked to,
solve the same problems. Solution times in minutes required by each team is
shown below: .Calculate ‘and ‘interpret the 90% confidence interval ‘for- the
difference between the population mean times required for the two teams. What
can you conclude about the relative problem solving abxhty of the two teams?

Problem Team] Team 2
I ' 12 25
2 15 26
3 14 21
4 21 23
5. 19 31
6 12 19
7 25 35
”_'8 18 28 B . . . . A 5-‘. .'.v'”h
9 17 27
10 20 . 26 S
Best of Luck




