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Question 1

{a) A university administrator requested a breakdown of travel expenses for faculty to attend
various professional meetings. It was found that 31% of the travel expenses was spent for
transportation costs, 25% was spent for lodging, 17% was spent for food, and 20% was spent for
conference registration fees; the remainder was spent for miscellaneous costs.

(Y  Construct a pie chart. [5 mariks]
(i}  Construct a bar chart. {5 marks]

(b) Differentiate the following terms giving practical examples:

(i) Ordinal and nominal data [5 marks]
(iiy  Interval and ratio data [5 marks]
(iii)  Discrete and continuous data [5 marks]

[Total 25 marks}]
Question 2

(a) The setting time for ceramic tile glue is an important quality feature of the product. A
manufacturer of ceramic tile glue tested a sample of nine batches from a large consignment and
recorded the setting times (in minutes) of each batch:

[ 27 | 22 | 31 [18 | 20 | 25 [ 21 | 28 | 24 |

(i}  Find the mean and standard deviation of setting times of the ceramic tile glue. [5 marks]

{ii) How consistent are the setting times across the different batches? Compute the
coefficient of variation as a consistency index measure. [5 marks]

(i)  If the consistency index must be less than 10% for the consignment to be passed by the
quality controller, will this consignment be approved for dispatch? Explain your answer.

[3 marks]

(b} The human resources department of a company recorded the number of days absent of 23
employees in the technical department over the past nine months:

5 4 3 17 10 9 30 5 6 15 10 9
2 16 15 18 4 12 6 6 15 10 5
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{i)  Find the mean, median and modal number of days absent over this nine-month period.
Interpret each central location measure. [4 marks]
(il  Compute the first quartite and the third guartile of the number of days absent. Interpret
these quartile values for the human resources manager. [4 marks]
(iiiy  The company’s policy is to keep its absenteeism level to within an average of one day per
employee per month. Based on the findings in (a), is the company successful in managing
its abhsenteeism level? Explain [4 marks]

[Total 25 marks]

Question 3

The following table shows the 300 employees of a glass manufacturing company, cross-
classified on the basis of age and department:

Age Department Total
Production Sales Administration
<30 60 25 18 103
30-50 70 29 25 124
>50 30 8 35 73
Total 160 62 78 300

{a) An employee is selected at random from this company. Calculate the probability that the

employee is:

(i) Under 30 years of age;

(i} a production worker;

(7ii) a sales person and between 30 and 50 years of age;

(iv) over 50, given that he or she is in administration;

{v) A production worker or under 30 years, or both.

[2 marks]
[2 marks]
[2 marks]
[2 marks]

[2 marks]

(b} A child helpline receives calls that can be described by the Poisson process. The average rate
at which calls come in is three calls per minute.

{i) Find the probability that the helpline will receive exactly five calls in a given minute

{3 marks]

(i) What is the likelihoad that the telephene will receive four or more calls in a given minute?
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[4 marks]

(i)  What chance is there that no calls will be received in a given minute? [3 marks]
[Total 25 Marks]

QUESTION 4

A web-based travel agency uses its website to market its travel products (holiday packages).
The agency receives an average of five web-based enquiries per day for its different travel
products.

{a) What is the probability that, on a given day, the agency will receive only three web-based
enquiries for its travel products? {6 marks]

(b) What is the probability that, on a given day, the travel agency will receive at most two web-
based enquiries for travel packages? [6 marks]

{c) What is the probability that the travel agency will receive more than four web-based
enquiries for travel packages on a given day? [6 marks]

{d) What is the probability that the travel agency will receive more than four web-based
enquiries for travel packages in any two-day period? [7 marks]

[Total 25 Marks]

QUESTION 5

{a} Find the following probabilities using the standard normal z-tables. Give a sketch with the
appropriate area shaded in.

(i} P{0<z<1.83) 2 marks]

i} P(z>-0.48) [2 marks]
{iiiy P(~2.25<z<0) [2 marks]
{ivi P{1.22<3z) {2 marks]

v} P(-2.08<z<0.63) f2 marks)

(b) A machine filling 18-gram containers of a hair dye is set so that the average fill is 18.2 grams
with a variance of 0.49 grams. Assume that the filling of containers by this machine is normally
distributed.

(i}  What percentage of the containers is not likely to meet the producer’s specification of
at least 18 grams per container? [8 marks]
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(i)  Whatis the minimum mass of the heaviest 15% of containers? [7 marks]
[Total 25 Marks]

END OF EXAMINATION
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APPENDIX 4: LIST OF KEY FORMULAE

Arithmetic mean

Mode

Median

Lower quartile

Upper quartile

Geometric mean

Weighted
arithmetic mean

Ungrouped data

.
%
1
1
X="7

Grouped data
N
=1

¥ =1

Grouped data

MO = 0]1'10 +

Grouped data

M& = Ome +

Grouped data

C(frn _f;n—l)

2fm_fm—l —fm+1

d3-1<)]

fme

)

Ql = OQ} +

Grouped data

fQ]

- 19)
Q,= Ogs + T

Ungrouped data

GM = 4fx %, 0, %

Grouped data

weighted x =

Ixi

%,

3.1

3.3

3.2

3.7

3.8

3.4

3.5
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Variance

Standard
deviation

Coellicient of
variation

Pearson’s
coefficient of
skewness

Range = Maximum value — Minimum value

= xmax - xmfn

Mathematical — ungrouped data

2 Tl
$ =1

Computational — ungrouped data

2 - Exiz_,ﬂz
§ =TnC1)

_ ’Z(xt—;Tc)z
§= n-1

CV =% x 100%

o n{x,—R
Skp T (n~1)n-2)°

Sk = 3 (Mean —Median)

v Standard deviation

Probability

Conditional
probability

Addition rule

500

P(A) = ¢

P(ANB
P(AIB) =255

Non-mutually exclusive events
P(A U B) =P(A) + P(B)-P(AN B)

Mutually exclusive events
P(A U B) = P(A) + P(B)

{(approximation)

3.9

3.10

3.11

3.12

3.13

3.14

3.15

4.1

4.2

4.3

4.4



Appendix 4: List of Key Formulae

Multiplication rule Statistically dependent events

P(AN B)=P(AIB) X P(B) 4.5
Statistically independent events
P(A N B) = P(A) X P(B) 4.6
Independence test P(A[B) =P(A) 4.7
Bayes' Theorem P(A[B) = Eﬁ-lf(—rgi)m& 4.8
ni=nfactorial nxmn-1)xn—-2)Xn—-3)x.x3x2x1 4.9
Permutations P = (n—r_ll;ﬁ 4.11
Combinations C.= ;1—(7?!:;;? 4,12
Binomial P(x)= C p*(1-p)™ forx=0,1,2,3,..n 5.1
distribution
Binomial Mean p=np
descriptive  Standard deviation o = Ynp(1 -p) 5.2
measures
Poisson P{x)= eﬁ;!)\w forx=0,1,2,3 .. 5.3
distribution
Poisson Mean W= A
descriptive  Standard deviation o=vX\ 5.4
measures
X— L '
Standard normal :=—5 5.6
probability
Single mean  n large; variance known
B2 SpusE+zog 7.2

(lower limit) (upper limit)
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Single proportion

Sample Size
~ Hean

Sample Size
- proportions

n small: variance unknown

Fot S <p<EAE
x— (n—l):fﬁ_#_:\' (n—l)m\f"_ﬁ.
(lower limit) (upper limit}

1 1-
puz1{p{ - p) S'IrSp‘i‘Z"'p( np)
(lower limit) (upper limit)
22

n=4%
— 2?(1 _p)
= =

Single mean

Single proportion

Single variance

Difference
between two
means

502

Variance known

=l

z-stat = ;#

3|

Variance unknown; n small

X—p
t-stat = —;
n
- _pP-7
z-Stat = -
n
- 2
Y2z {(n lz)s

%y

Variances known

X -%)- Ty
Z_Stat = ( 1 xz} ("‘LI lu‘_)

=LA,

+

N

Pooled-variances t-test

(&, —%,) =, ~ t4,)

i+ )

(n,— 1)s> + (n,— 1)s;
n +n,—2

t-stat =

2
where 5, =

7.3

7.5

7.6

7.7

8.1

8.2

8.3

8.4

9.1

9.2



Appendix 4: List of Key Formulae

Unequal-variances t-test
(Ez - 1‘2) - {”1 o lu‘z)

t-stat = s
51,08
Vﬁ*ﬁ

aF 2P
inl—li nz—l
. X,k
Paired t-test  t-stat = —5—
F

where My~ ()u] - #’3)

- E(xd”ﬁa :
and s, = \———5
Differences
—py~(m —m,)
between two  z-stat = (ﬂ:._____.:._?lmi.%,
proportions (1 -+ 1)
b L Xt _n _x
W ere71'—""""—1,114,,12 p=n PyTm
Equality of

Lol

sample varianee, S
sample variance, g

variances F-stat=

N

)

2
Chi-Square Zostat = > with df = (r—1}(c— 1)

,—/,
£,

Overallmean *=-g—

SSTotal = YY(x,~ %)
SST =Y n(%-%)
!

SSE = %‘,;(x

9.9

9.5

9.8

9.10

10.1

11.2

11.3

11.4

11.5
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SSTotal = TF (x,, -
bk by
SSA = bk T (% [A]-FP
}
b -
SSB = ak % (% [B]- %
SS(AB) = SSTotal — SSA ~ SSB — SSE

a bk
SSE =X¥X(x

e

—%[AB])?

Formula j=b +bx

Coefficients b, = %

Ty—-hrx
b= 2Lt

0

nYXY ~ DXLH
VInEa? — (Zx)] X [nZy? — (Zy)*]

Pearson’s r=

correlation
coefficient
_ =2}
t-stat =r T—p
F=bo b, + b, + X, + e thx
, . S8(Regression)
~ 7 SS(Total)
Xy Ay
F.stat = Variation Explained by Regression _ MS Regression

504

Tnexplained Variation - MS Error

11.11

11.12

11.13

11.14

11.15

12.1

12,2

12.3

12.4

12.8

13.1

13.2

13.3

134



b — (t-crit) % std error (b)) < B, < b, + (t-crit) X std ervor (b))

Appendix 4: Hist of Key Formulae

(bf_Bj)
S

b

t-stat =

standard error

grt(F.n-p-1) A

Price relative

Laspeyres price
index

Laspeyres price
index

Paasche
price index

Paasche
price index

Quantity relative

Laspeyres
quantity index

Price relative = % x 100%

Weighted aggregates method

T, % 4,)
Z(p, % q,)

Laspeyres price index = X 100%

Weighted average of relatives method

{7 x 100 x (7, % 4,)
E{p, > q,)

Laspeyres price index =

Weighted aggregates method

_Xp, %q,)
T Ep, X q)

%X 100%

Weighted average of relatives method

_3[[B) x 100 x g, x 9y
B Xp, X 4,)

Quantity relative = -gi X 100%

Weighted aggregates method

o _ Zlp, X q;)
Laspeyres quantity index = XY

y % 100%
0

13.5

13.6

13.7

14.2

14.5

14.9

14.8

14.10

14.11

14.12
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Laspeyres  Weighted average of relatives method
quantity index

2]fg) < 100 % 0, %4
Laspeyres quantity index = - 14.14
p, % 4,)

Paasche Weighted aggregates method

gquantity index ¥, xa)

= o, X a) x 100% 14.13

Paasche Weighted average of relatives method

guantity index
_ S x 100 % o, qu)}
- - Z(Pl % qu) 14.15
Link relatives Price
= 22 x 100% 14.17
-1
Quantity
= 7% 100% 14.18
Composiie
__ Basket value,
= m&:: X 100% 14.19
_ Composite index, o
Or = Composite index, x 100%
Regression frend b = r%%—__z(%% 12.2
coefficients
— b A
b, = 24 H’ER wherex=1,2,3,4...n 12.3
Actnal
De-scasonalisedy = m x 100 15.5
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APPENDIX 1: LIST OF STATISTICAL TABLES

z~N{0;1)

TABLE 1 The standard normal distribution (=)

This table gives the area under the standard normal
curve between 0 and z

Pl0<Z<z] 0

Z

In Excel (201 3): use NORM,8.DIST(z, cumulative = True) to find P~ cc <Z <z)




Appendix 1; List of Statistical Tables

TABLE 2 The t distribution

This table gives the value of ¢, with ndegrees of freedom

Plt=¢, ]

In Excel (2013) use:

o TINV{«, df) for a one-sided lower limit
& TINV(1 — o, df) for a one-sided upper limit
o T.INV.2T(c, df} for two-sided limits where « = combined tail areas
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TABLE 3 The Chi-square distribution (X%

The eniries in this table are critical X2
limits where « is the area to the
right of the critical limit,

In Excel (2013): CHISQINVRT{«, df)

32 152,41 |

474



