UNIVERSITY OF COLOMBO, SRi LANKA
FACULTY OF GRADUATE STUDIES

Postgraduate Diploma in Business Management {Semester 1) Examination —
September 2020
PGDBM-5103 Quantitative Techniques
~ Three (03) Hlou:s
Answer any FIVE {05} questions.

This paper consists of 06 questions printed on 09 pages including Formula sheet and

Normal distribution Table.

1. i What is correlation coefficient? Explain the following with diagrams.
a. Positive correlation
b. No correlation v
¢. Strong negative correlation |
(06 Marks)
ii. A department store gives in-service training to igg _salesmen followed by a te'st to
consider whether it should terhinate the services of any of the salesman who does not
_qualify in the test. The following sample data give the test scores and sales made by
nine salesmen during a certain period.
Test score: 14 18 24 21 28 22 15 20 19

u‘

Sales (00OORs.) 31 36 48 37 50 45 33 41 39

a. Develop an estimating equation that best describes these data.
b. If the firm wants a minimum sales volume of Rs.30, 000, what is the minimum
test score that will ensure continuation of the service? |
¢. Compute the coefficient of determination.
d. Interpret your results in (a), (h), and (c).
{14 marks)

{Total 20 marks)
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2.1. A dressmaker makes three types of dresses-morning wear, evening gowns, and party
wear. The inputs for the dresses are fabric, labour and fastenings. The following table

gives the units of input required per dress for each type:

Inputs Morning wear  Evening gowns Party wear
Fabric 5 6 - 8
Labour 20 25 30
Fastenings 15 20 22

>

The dressmaker makes a combination of the three dress types which uses exactly 270
units of fabric, 1050 units of labour and 790 units of fastenings. Using the inverse matrix

method or Cramer’s rule, determine the numbers of each type of dress made by the dress

maker.
{12 marks)

ii. A furniture firm produces chairs, tables, and cupboards, each requiring three types of raw

materials- timber, nails, and varnish. Given below are the requirements of different raw.

materials for producing one unit of each product.

Product Timber Nails Varnish
(cft) (g) {litres)
Chair 0.8 20 ] 1
Table 1 40 L 15
Cupboard 3 60 2

if the firm produces 300 chairs, 100 tables, and 75 cupboards, find the quantity of each

raw material using matrix algebra.
(08 marks)

{Total: 20 Marks)
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3. i. A computer manufacturing firm’s cost function and demand function are given as:

TC =30 + 20+ 20

P=50-0

Where Q is the quantity produced and P is the selling Price.

a. What output leads to the highest level ofrevenue from sales? |
b. Find the number of units that should be produced to maximize the profit.

C. Determine the maximum profit.

d. An excise tax is imposed at Rs 4 per unit output of the firm. What is the new

profit maximizing output and price?

e. What is the conclusion you will make from the answers above?

{15 marks)

ii. Given the following total cost function, find the average and marginal cost function.

TC =0.00030° +6.750* —10485

L
T

{05 marks)

(Total: 20 Marks)

4. The following frequency distribution shows the number of days absent by 100 employees

at a company during the year 2019.

Days Absent Humber of
Employees
00-05 05 |
05-10 22
10-15 36 |
15-20 24
20-25 11
25-30 02
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Calculate the mean number of days absent by an employee.
' (04 Marks)

In order to improve the attendance the company authorities proposed an
incentive allowance for those 20 percent of the employees who record the least
number of days absent during the year. Determine in term.of days absent who will
benefit from this aliowance.

{04 Marks)
Determine the standard deviation of this distribution. '

{05 Marks)
Because the distribution is roughly belfl-shaped, between what values would you
expect to find 95% of the observations?

(04 Marks)
If an employee is selected at random find the probability that the employee is
absent for more than 20 days.

(03 Marks)
(Total: 20 Marks

5. i. Consider the following probability distribution for the random variable x:

X

0.1 0.2 0.3 0.4 G.5

P{x) 0.05 0.30 0.35 0.20 0.10

Find expected value and variance for the above distribution?

(05 Marks)

ii. The speed with which utility companies can resolve problems is very important. ABC

Telephone Company reports that they can resolve customer problems in the same day

they are reported in 70 percent of the cases. Suppose the 15 cases réported today

are representative of all complaints. Use the binomial model to answer the following

questions:

a. How many of the problems would you expect to be resolved today? What is the

standard deviation?
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b. What is the probability 10 of the problems can be resclved today?
{05 marks} -

iii. A cola-dispensing machine issetto di\;pense on average 7.00 cunces of cola per cup.
The standard deviation is 0.10 ounces. The distribution amounts dispensed follows a
normal distribution.
a. What is the probablilitv that the machine will dispense between 7.10 and 7.25 oﬁnces_of
cola?
b. What is the probability that the machine will dispense 7.25 ounces of cola or more?

¢. What is the probability that the machine will dispense between 6.80 and 7.25 ounces of

cola?
{10 marks)
(Total 20 Marks)
6. i. Explain briefly the following with the help of examples where possible:
a. Descriptive statistics and Inferential statistics
h. Stratified random sampling and Simple random sampling. .
C. Covariance and Coefficient of correlation

(09 marks}
ii. Consider the following data about the means and the standard deviations in relation to

the production of the workers of 3 sub-groups, A,B , and C.

Sub-group No. of workers{N} Mean Standard Deviation (SD}
A 60 50 7
B 75 70 8
C 130 80 10
© a. Which sub-group generates the largest production? {02 marks)
b. in which sub-group, there is greater variability in production? (03 marks)

¢. Calculate the combined mean and the standard deviation of the production
of the sub-groups, A,B, and o

(06 marks)
{Total: 20 Marks)
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Statistical Formula sheet:

2/
X= i=]
n

B0 =YX, P(X,)

=]
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