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I geting for Planning and Control

1.0 Definition and Role of Budgeting

Budgets are the quantitative expressions of the future plans, stated in either physical
or financial terms or both. Thus, a budget is method for translating the goals strategies of
an organization in to operational terms. Budgetary control is the process of comparing
actual costs budgeted costs on a regular basis, usually monthly.

Figure | shows the relationship between planning and control and the role that
budgets play in the overall process.

Figure |
Planning Control
’ Strategic Plan Monitoring of Actual Activity
Long -Term Objectives
[ Short —Term Objectives
Short ~Term Plan
v v

Budgets Comparison of Actual
Feedback (< Investigation

Mr. 8. Ramesh : Corrective Action

Asst. Lecturer
Dept of Commerce
o
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2.0 Controllable and Non-Controllable Costs

Budgetary control reports for a manager should show only these cost items for which
management accountant is accountable and which are under his control. These are known
as controllable costs.

Costs over which the manager has no control are known as non-controllable and
would not normally appear on a manager’s budgetary control report.

3.0 Budgetary Control Reports

A budgetary control report as an important part of the control process.

The key iterns which should be shown are,

a) The budgeted costs and revenues for the period and year to date (YTD)

b) The actual costs and revenue for the period and YTD

¢) The variances between (a) and (b) together with the trends in the variances

d) An indication or whether the variance is of sufficient size to be considered significant

Typical budgetary control report Table I :

Budgetary Control Report NO .......ccvvveeeneenns
SOl Carnball. . hdoesmadvcssuassisnes Datebrepared . L. ... cinisnitaiiroin
BitterEaldors R e Budgeted Activity Level ..................cc.....
11 et A S e
. Report Relationship Actual Activity Level .ccocoiviiiiiiiiniiiniiine
B O e S

BCOARBRGRRHON. o vsavassporimvrion

Budgeted ltem Current Period Year to Date Trend | Signific |Comments
of -ant
Variance] (Yes/No)

Code| Description | Budget| Actual | Variance |Budget | Actual | Variance
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4.0 Purposes of Budgeting

Budgets are usually prepare for areas within an organisation (departments, plants,
division and so on) and for activities (sales, production and so on). The master budget is the
collection of all individual area and activity budgets.

A budgetary system gives an organization several advantages
i) It forces managers to plan
ii) It provides resource information
iii) It aids in the use of resources ;
iv) It can be used for subsequent evaluation of performance
v) It improves the functions of communication and coordination
The role of communication and coordination becomes more significant as an

organization increases in size.

5.0 Responsibility Accounting

As organizations increase in size, top management typically creates areas of
responsibility, which are known as responsibility centers, and assigns subordinate managers
to those areas, There are three major types of responsibility centers.

a) Cost center :-
A responsibility center in which a manager is responsible only for costs.

b) Profit center:-
A responsibility center in which a manager is responsible for both revenues and costs.

c) Investment Center:-
A responsibility center in which a manager is responsible for revenues, costs and

investments.

6.0 Directing and Coordinating

Every organization must have responsible for directing and coordinating the overall
budgeting process. This budget director usually the controller. The budget director works
under the direction of the budget committee. The budget committee has the responsibility
to review the budget, provide policy guidelines and budgetary goals, resolve differences.

-3
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7.0 The Master Budget

The master budget is composed of many compbnent budgets. This budget is a
comprehensive financial plan made up if various individual budgets. A master budget can be
divided into two main parts.

a) Operating budgets

b) Financial budgets

8.0 Operating Budgets

Operating budgets are concerned with the income generating activities of a firm.
Outcome of the operating budgets is a budgeted income statement.

The operating budget consists of a budgeted income statement accompanied by the
following supporting schedules.

i)  Sales budget

i)  Production budget

iiy Direct material purchases budget

iv) Direct Labour budget

v) Overhead budget

vi) Selling and administrative budget

vi) Ending finished goods inventory budget
viii) Cost of goods sold budget

The sales budget is the projection approved by the budget committee that describes
expected sales in units and rupees.

The production budget describes how many units must be produced in order to meet
sales needs and satisfy ending inventory requirements.

The direct material budgets reveals the expected usage or materials in production
and the purchasing needs of the firm purchased depend on both expected usage and the
inventories of direct materials.
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The direct labour budget shows the total direct labour hours needed and the
associated cost for the number of units in the production budget.

The overhead budget shows the expected cost of all indirect manufacturing items.

9.0 Financial Budget

Financial budgets are concerned with the inflows and outflows of cash and with

financial position.

The usual financial budgets prepared ave :

a) The cash budget

Planned cash inflows and outflows are detailed in cash budget, and expected financial
position. Cash flow is the life blood of an organization, the cash budget is one of the most
important budgets into the master budget. The cash budget is simply, the detailed plan that
shows all expected sources and uses of cash. Cash receipts and cash payments are major
inputs to the cash budget.

The cash budget has the following five main sections :

i) Total cash available

ii)  Cash disbursements

iii) Cash excess or deficiency
iv) Financing

v) Cash balance

b) The budget for capital expenditures
A capital expenditures budget is a financial plan outlining the expected acquisition of
long —term assets.

¢) The budgeted balance sheet
This budget shows overall assets, liabilities and capital
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Example :-

D Ltd. is preparing its annual budgets for the year to 31 December 2000. It manufactures
and sells one product, which has a selling price of Rs. 150. The marketing director believe
that the price can be increased to Rs. 160 with effect from 1 July 2000 and that at this
price the sales volume for each quarter of 2000 will be as follows:-

- Sales Volume

Quarter 1 40,000
Quarter 2 50,000
Quarter 3 30,000
Quarter 4 45,000

Sales for each quarter of 2001 are expected to be 40,000 units

Each unit of the finished product which is manufactured requires four units of component R
and three units of component T. Together with a body shell S. These items are purchased
from an outside supplier. Currently prices are:

Component R Rs. 8.00 each
Component T Rs. 5.00 each
Shell S Rs. 30.00 each

The components are expected to increase in price by 10% with effect from 1 April
2000 no change is expected in the price of the shell.

Assembly of the shell and components into the finished product requires 6 labour
hours: labour is currently paid Rs. 5.00 per hour. A 4% increase in wage costs is anticipated
to take effect from I October 2000.

Variable overhead costs are expected to be Rs. 10 per unit for the whole of 2000,
fixed production overhead costs are expected to be Rs. 240.000 for the year, and are
absorbed on a per unit basis.

Stocks on 31 December 1999 are expected to be as follows:

Finished units 9,000 units
Component R 3,000 units
Component T 3,500 units
Shell S 500 units

G
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Closings stocks at the end of each quarter are to be as follows:

Finished units 10% of next quarter’s sales

Component R 20% of next quarter’s production requirements

Component T 15% of next quarter’s production requirements

Shell S 10% of next quarter’s production requirements
Requirements:-

Prepare the following budgets of D Ltd. for the year ending 31 December 2000, showing
values for each quarter and the year in total.

i) sales budget (in Rs. and units)
ii) production budget (in units)

i) material usage budget (in units)
iv) production costs budget (in Rs.)

Workings :-

i) Closing stock:-
Quarter 1 - 50,000x10/100 = 5,000 units
Quarter 2 - 30,000x10/100 = 3,000 units
Quarter 3 - 45,000x10/100 = 4,500 units
Quarter 4 - 40,000x10/100 = 4,000 units
i) Material cost after 1 April 2000 - R 110% x 8 = Rs, 8.8 each

T 110% x 5 = Rs. 5.5 each

iii)  Labour cost per hour after 1 October 2000 104% x5 = Rs. 5.2
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iv)  Fixed production cost per unit
Total Production =

36,000 + 48,000 + 31,500 + 44,500

= 160,000 units
FOAR (unit) = 240,000
160,000
= Rs. 1.5 per unit
Solution:-

i) Sales Budget

Total

Quarter 1 Quarter 2 Quarter 3 Quarter 4
Sales unit 40,000 50,000 30,000 45,000 165,000
Unit Price Rs. 150 Rs. 150 Rs. 160 Rs. 160
Sales revenue {‘000) Rs. 6,000 Rs. 7500 Rs. 4,800 Rs. 7,200 Rs. 25500
i) Production Budget (units)
‘000 ‘000 ‘000 ‘000 ‘000
Sales 40 50 30 45 165
+ Closing stock 5 3 4.5 4 16.5
45 53 34.5 49 181.5
— Opening stock 9) . (5) (3 4.5 (21.5)
" Production 36 48 315 44 .5 160
i)  Material Usage Budget {units)
R T 5
‘000 ‘000 ‘000
Quarter 1 (4x36) 144.00 (3x36) 108.00 (1x36) 36.00
Quarter 2 (4x48) 192.00 (3x49) 144.00 (1x48) 48.00
Quarter 3 (4x31.5) 126.00 (3x31.5) 94.50 (1x31.5) 31.50
Quarter 4 (4x44.5) 178.00 (3x44.5) 183.50 (1x44.5) 44.50
Material usage (units) 640.00 480.00 160.00
i i
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iv) Production Cost Budget

Quarter 1 Quarter 2 = Quarter 3 Quarter 4
Rs, Rs. Rs. Rs.
Material cost: R (8x4). 32.00 (8.8x4) 35.26 35.20 35.20
T & (5x3)% 1500 (5.:5%x3) 16.50 16.50 16.50
S (1x30) 30.00 30.00 30.00 30.00
77.00 81.70 81.70 81.70
Labour (5x6) 30.00 30.00 30.00 (5x26) 31.20
Variable overhead 10.00 . 10.00 10,00 10,00
Fixed overhead _1.50 1.50 1.50 1,50
Cost per unit 118.50 123.20 123.20 124.40
Production (‘000) 36 48 315 445
Cost per unit (Rs.) 118.50 123.20 123.20 124 .40
Cost (Rs. 000) 4266.00 5913.60 3880.80 55635.80
References - :
1) Hansen D.R; and Mowen M., Management Accounting, 3" Edition

2) Lucey T., First Course in Cost and Management Accounting, ELBS Edition

3) Lucey T, Costing, 5 Edition, ELBS Edition
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P ERFOMANCE mEasurES AND GonTROL
IN SERVICE INDUSTRIES

[‘I.l INTRODUCTION ]

Service industries can be generally
divided in to those that sell physical goods and
those that do not. In the former category are:
retailers, wholesalers, distributors of various
types, repair shops of all kinds, restaurants and
eating establishments, and so forth. Industries
that have small or no finished goods inventories
are public utilites (electricity,  gas,
transportation, and so forth), newspapers and
other publishers and all financial and
professional services as well as many not-for-
profit organizations.

Service industries are responsible for an
increasing percentage of both total employment
and gross national product. The problem of
Cost Accounting is that whereas manufacturing
operations have a reasonalble degree of
homogeneity, service industries are extremely
diverse.  Most manufacturing operations are
conducted in physical plants, which use direct

Mrs. R. Yogendrarajah

Senior Lecturer
Dept. of Commerce

labour to convert raw materials into finished
products. Although the number and type of
products are extremely large the processes are
similar enough so that a limited number of cost
accounting systems can be used to account for
a large percentage of manufacturing processes.
This is not true of service industries. The type
of different processes that exist in service
industries is extremely diversified. The types of
financial control that are employed and the
degree of control that can be exercised differ
widely among different serivce industries.

2. CHARACTERISTICS ©OF SERVICE

INDUSTRIES

Service industries have cerfain
Characteristics that make the problems of
accounting and control different from

manufacturing industries. These Characteristics
are as follows:

1) No finished goods inventories. Production

and delivery function must generally be
done simultaneously.

-10 -
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2) No product costs. All are period costs

3) In many service industries it is difficult even
to measure output

4) Few variable costs. Labour intensive, with
most of this labour fixed.

5) No foreign competition, with some
exceptions (Such as air lines) generally
free from competition and may be aﬂected
only by local competition.

6) With most of services the customer is
present during the process of delivering the
service, which is a source of both threats
and opportunities to service managers.

7) Customers’ service expectations may not
be homogeneous; nor may staff
performance

Because of the characteristics given
above, the application of traditional cost control
technique is greatly limited in many service
industries. In very few service industries can
the concept of standard cost be employed. It is
difficult to develop standard products. It is
difficult to measure quality and quantity. Almost
the costs are fixed in the short run. As a result it
is difficult to measure either efficiency or
effectiveness through the accounting system.

[Jl. IPERFORMANCE (ERHERIA]

In 1953 the management guru peter
Drucker identified seven generic performance
criteria and argued that the objectives set by
organizations for each performance area

should be supported by appropriate measures
which could be used to continually monitor and
control performance against objectives. In 1985
developed the Drucker's framework defined the
set of performance criteria's. ; profitability,
effectiveness, productivity, efficiency, quality,
quantity of working life and innovation.

In 1983 Kaplan also identified a range of
performance areas which organizations have to
control and measure. His work referred
specifically to manufacturing but the following
dimensions are also applicable to services,
profitability, cost -control, competitiveness,
product leadership, productivity, quality,
delivery performance, innovation and flexibility.

These performance criteria draw from
the production / operations management and
management accounting literature’s. These can
be synthesized into the following six generic
categories. Financial performance, competitive
performance, resource utilization, quality of
service, innovation and flexibility. To
summarize, that there are six dimensions
against which measurement of business
performance are given below:-

Business IPERFORMANCE €CRITERIA

Jinanctal Performance :

Profitability, Liquidity, Capital structure, Market
ratios.

Compeririveness

Relative market share and position, Sales
growth, Measures of the customer base

-11 -
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R esource utilization

Productivity (Input:output) Efficiency (resources
planned : consumed) Utilization (resources
available ; consumed)

Quality of Service

Overall service indicators, Measures of the
twelve determinants of service quality
reliability, responsiveness, aesthetics,
cleanliness, comfort, friendliness,
communication, courtesy, competence, access,
availability, security.

Innovation

Proportion of new to old products and services,
New product and service sales levels.

Flextbiliry

Product / Service introduction flexibility,
Product / Service mix flexibility, Volume
flexibility, Delivery flexibility

Fh CoNIROL ]

In general management control
techniques do not differ materially in service
industries from other industries except at the
cost control level. A great many service
organization are so small that they require no
formal management control system. Almost all

decentralized organizations have service
subsidiaries that are subject 1o control
techniques similar to those used to control the
manufacturing units. That is, profit budgets are
prepared and approved and actual results are
compared to budget and variances explained.
Often, the variance analysis report is modified
to take into account some of the unique
features of the service subsidiary. Service
organizations often treat units within the
company as profit centers where the
appropriate revenues and costs can be
segregated. :

Performance measurement and control
systems in for-profit service organizations
should support corporate objectives and
competitive strategies. Organizational control is
the process of ensuring that an organization is
pursuing actions and strategies which will
enable it to achieve its goals. The
measurement and evaluatin of performance is
central to control =nd means posing three
questions : what has happened? why has it
happened? what are we going to do about it?
The performance measures are usually part of
a feed forward — feedback control model in
which progress against plan, budgets,
standards and targets is monitored by the
analysis of significant variances and the use of
a balanced set of performance measures
across various dimensions. This is illustrated by
the following figure

-12-
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Jeed torward : Feedback Control

Feed forward Control

Feedback Control

Strategy Action
Formulation [
Goals 4 e
Action
Plans  [¢
Budgets Action ~ Measure
Standards performance
Targets
D Cowcwsmws] References :

While management control principles L m;;:l;ﬁwt,i'ce ngjaﬂm
are generally applicable to manufacturing and : . :
service industries a like, cost accountng 2) Drury  Colin, “Maj
principles are not. Manufacturing cost control a : 2 (CIMA)
like and product profitability techniques have Jordan Hil, Qxiord, $965.
very limited applications in many service 3) Brandon H. Charles, Drtina. E.
industries. The criteria across six dimensions Ralph, “Management Accounting”
above deserved. The performance criteria is Strategy and control Mcgraw — Hill
used as a tool to analyse the match between 1999. :
service strategy and the range of measures 4) Homgren. T. Charles, “Cost
used to control performance against strategy. ing” A Managerial emphasis,

Prentice Hall Inc. 1987. '
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Yariance Calculation
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SP - Standard Price (flwi eflenev)

SQ - Standard Quantity (fwwn Qprens)
AP - Actual Price (2_ewrenin 6lilsmev)

AQ - Actual Quantity (e _ewtemid GBTENS)
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Direct Labour Rate Variance

e pupflbQaar SOTHSOUL e 60
SWIDIIMEOT  DERTIBETORISEHEGEF CFQId
siu.  Gaewgw Fuw &a0lé  Spwssh
Gl e ammbwursd Gegupsiull  Hhuo
5606 Aquifiied @eoLuleoner  Geupl
ur® Gpir eemply oFfs wras YUG.
@5 Oareumorp Seaflésiu@ibd.

(SR x AH) - (AR x AH) :

2.3 GausmeowspPmdban GBy apysmr

Idle Time Variance

Caumerd® DWISSIULEH e pub
fig uuaru@SBlULTE BoHs e iy
wsrfgSureonissmsr Fliuw .6 afsdHed
wHitPeugsr eapb  CausmeowPhlpsGd
SErapren seflbsiu@l. SsTalg @BERG
o swremliT® (Geauemew QFUIS LD

-16 -

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



QL. &1d 2001
WTEISEBD, e aviemuurs Gausmadd 2.4 Gpi 2 iy &sOma @pye
Sioiphl  DETBBLTORSELD SIS by | abour Mixed Variance

@nésgunilar CausmewpdlpEsd Gy
wrewr GereTprgl. @G DlarEnrs HemL.,
Geusmev [Flpidsd, @WESID LWSML B,
ppb @& Gureip &ryemflsaTied oM
ubsl BOLGUDTE DEEGWD FhsiTULSSEd
@Qambleoremt  Gsuemed  GFULNLTS  @biu
gied  Cameownilmpéssd Gpr  (presr
Corarpflaoips. Ssemear  Oleraugsomg
60T 1B &H60ILD .

Geusmeowhpkphs weoofidShiumreod X
e Sunesipansor Gpy & 60
Idietime x SR

@& eoInsEd GpUlL Uma
Qgmfleoremt  LWATUESSILUGL  Gurapa
@sreoTpid (relr @EIUTGED. o pubiied
FOUGSH o smpiy wenllSELrsonEansT
i  sevsmaunled, Fiuw & afssHed
wHIOPUSHGLD e iren e emipliy ;
Sureomissmer (e eiemi  &evemeu) [Hiun
&6l af5sHed wHIOGSHGD @S
EOTEDT Gmquir@ @i Q;meilu& &HE06mEY
@_rjsuui 2@, @ Oereugmormn seohls
SUuHiD.

(SRXAH ¢)) - (AR x AH)

BT eeoplly doretrssmsT QBT urTemaullesr £ el HOGRITS Sewls

&EOMD eTetTUemE Crird@Gsumb.
Cost Variance

SR x SH SR x AH

ARxAH

Efficiency Variance May
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Direct Labour Cost Variance =
Rate Variance + Efficiency Variance + idle
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Variable Overhead Cost Variance
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SH - Standard Hours (flun wedfbHlumeod)
AH - Actual Hours (e_swrento  wewfibShumeotd)
FOAR - Fixed Overhead Absorption Rate (e stenLésiu L. Fleweowmeor GiofbHemed

il Th))

AFOH - Actual Fixed Overhead (e_swrsmwwrer Fensowrer Gupsme) -
Fixed Overhead Cost Variance = Volume Variance + Ekpend iture Variance
Volume Variance = Efficiency Variance + Capacity Variance
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[Actual Quantity (Standard mixed) - Actual
Quantity] x Standard Profit per unit
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Sales Contribution Variance
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 POSITIONING FOR COMPETITIVE
ADVANTAGE

1.0 Introduction
The heart of Modern marketing can be

described as STP marketing - namely,”

Segmenting, targeting and positioning, which
provides the broader framework for strategic
success in the market place. Once a company
has decided which segments of the market it
will enter, it must decide what “positions” it
wants to occupy in those segments.

“Positioning is the act of designing the
companys’ offering and image to occupy a
distinctive place in the target market’s mind".

In positioning the product, the company
first identifies possible competitive advantages
upon which to build the position. To gain
competitive advantage, the company must
offer greater value to chosen target segments,
either by charging lower prices than
competitors do or by offering more benefits to
justify higher prices. But if the company
positions the product as offering greater value,

(")
Miss. A. Duleie Wishanthi

Final Year
Commerce

it must then deliver that greater value. Thus,
effective positioning begins with actually
differentiating the company‘s marketing offer
so that it gives consumers more value than
they are offered by the competition.

The company can position a product on
only one major differentiating factor or on
several. However, positioning on too many
factors can result in consumer confusion or
disbelief. Once the company has chosen a
desired position, it must take strong steps to
deliver and communicate that position to
target consumers. The company's entire
marketing program should support the chosen
positioning strategy.

2.0 Positioning according to Ries
and Trout

The word positioning was popularized
by two advertising executives, Al Ries and
Jack Trout. They see positioning as a creative
exercise done with an existing product:
“Positioning starts with a product. A piece of
merchandise, a service, a company, an
institution or even a person. But positioning is
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not what you do to a product. Pusiﬁuning is

what you do to the mind of the prospect. That
is, you position the product in the mind of the
or benefit that a brand can convincingly own.

prospect”,

Ries and Trout argue that well-known
products generally hold a distinctive position in
consumers’ minds. {eg) Coca-cola as the
world's largest soft — drink company, and
Porsche as one of the world’s best sports
cars. These brands own these positions and it
would be hard for a competitor to claim them.
A competitor has three strategic aiternatives.

The first is to strengthen its own
current position in the consumer’s mind (eg) 7-
up capitalized on not being a cola drink by
advertising it self as the Uncola. The second
strategy is to grab an unoccupied position. (eg)
United Jersey Bank, noting that giabt banks
were usually slower in arranging loans,
positioned itself as “the fast — moving bank”.
The third strategy is to deposition or reposition
the competition (eg) Most U.S buyers of
dinnerware thought that Lenox and Royal
Doulton China both come from England. Royal
Doulton depositioned Lenox by showing tha? it
is made in New Jersey.

Ries and Trout argue that, in an over-
advertised ‘society, the mind often knows
brands in the form of product ladders, such as
coke-pepsi. The top firm is remembered best.
This is why companies fight for the number -
one position. The “largest firm" position can be
held by oniy one brand. The second brand
should invent and lead in a new category. Thus

7-up is the number — one Unculé, Porsche is
the number - one small sports car. The
marketer should identify an important attribute

Ries and Trout essentially deal with
communication strategies for positioning or
repositioning a brand in the consumer's mind
{eg) 7 - up :- 7 - up was one of several soft
drinks bought primarily by older people who
wanted a bland, lemon-flavoured drink.
Research indicated that although a majority of
soft-drink consumers preferred a cola, they did
not prefer it all the time, and many other
consumers were Uncola drinkers. 7 - up went
for leadership in the non-cola market by calling
itself the Uncola. The campaign featured the
Uncola as a youthful and refreshing drink, the
one to reach for instead of a cola. 7-up
established itself as the alternative to colas,
not just another soft drink. Yet they
acknowledge positioning requires that every
tangible aspects of product, price, place and
promotion must support the chosen positioning
strategy.

3.0 Positioning Strategies

Marketers can  follow  several

positioning strategies.

1. They can position their products on
specific product attributes : such as size
or number of years in existence or low
price or performance and so on
(eg) Anton PVC pipes are advertised for its

quality.
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2. Benefit positioning - products can be
positioned on the needs they fill or the
benefits they offer
{eg) Crest reduces cavities.

3. Use or application positioning - positioning
the product as hest for some use or
application :

(eg) Lifebuoy soap can be positioned as a
deodorant and for hygienic purpose.

4. User positioning - positioning the product
as best for some user groups or for certain
classes of users. _

(eg) Johnson & Johnson improved the
market share for its baby shampoo
from 3 percent to 14 percent by
repositioning the product as one for
adults who wash their hair frequently
and need a gentle shampoa.

5. Competitor positioning :- The product
claims to be better in some way than the
- competitor. This competitor positioning
can be done in two ways {a) against a
competitor {eg) In ads for the personal
computers, Compag and Tandy have
directly compare their products with IBM
personal computers. (b) away from
competitors; {eg) 7-up became the number
three soft drink when it was positioned as
the “un-cola” the fresh and thirst-
quenching alternative to coke and pepsi.

6. Product category positioning :- The product
is positioned as the leader in a certain
product category

{eg) Some margarines are positioned
_ against  butter, others against
Cooking ails.

Marketers often use a combination of
these positioning strategies. {eg} Johnson &
Johnson's Affinity shampoo is positioned as a
hair conditioner for women over 40. (Product
category and user) :

The positioning task consist of three
steps: Identifying a set of possible competitive
advantages upon which to build a position,
selecting the right competitive advantages,
and effectively communicating and delivering
the chosen position to the market.

40 Identifying Possible
Competitive Advantages

The key to winning and keeping
customers is to understand their needs and
buying processes better than competitors do
and to deliver mure value. To the extent
company can position itself as providing
superior value to selected target markets,
either by offering lower prices than
competitors do or by providing more benefits
to justify higher prices, it gains competitive
advantage. Positioning begins with actually
differentiating the company’s marketing offer
from competitors. “Differentiation is the act of
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: designing a set of meaningful differences to
distinguish the company’s offering from
competitors’ offerings”. - '

A company can differentiate its market
offering along five dimensions: Product,
services, personnel, channel and image.

4.1 Product Diffierentiation

Physical products vary in their potential
for differentiation. At one extreme we find
products that allow little variations (eg)
chicken, steel. At the other extreme are
products capable of high differentiation such
as automobiles, commercial buildings and
furniture. Here the seller faces an abundance
of design parameters, including form, features,
performances, quality, conformance quality,
durability, reliability, repairability, style and
design. (eg) many car buyers pay a premium
for jaguar automabiles because of their extra
ordinary look. :

4.2 3ervices Dillerentiation

When the physical product cannot
easily be differentiated, the key to competitive
success may lie in adding valued services and
improving their quality. The main service
differantiators are ordering ease delivery,
installation, customer training, customer
consulting and maintenance and repair. (eg)
Domino’s Pizza promises delivery in less than
30 minutes or takes $ 3 off the price.

- exhibit  six

4.3 Personnel Pifferentiation

Companies can gain a strong
competitive advantage through having better -
trained people. (eg) The Mc Donald's peaple
are courteous. Better trained personnel’s
characteristics:  competence,
courtesy, credibility, reliability, responsiveness
and communication. :

4.4 Channgl Difierentiation

Companies can achieve competitive
advantage through the way they design their
distribution channels’ coverage, expertise and
performance. (eg) Dell in computers, Oriflame
in cosmetics distinguish themselves by
developing and managing direct — marketing
channels of high guality.

4.5 Image Differentiation

Buyers respond differently to company
and brand images. Identity and image need to
be distinguished. Identity comprises the ways
that a company aims to identify or position
itself or its product. Image is the way the
public perceives the company or its products.
This can be expressed through symbols,

written and audiovisual media, atmosphere,

events and employee behaviour.

5.0 Selecting the Right
competitive Advantages
After discovering several competitive
advantages, the company must choose the
ones upon which it will build its positioning
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strategy. It must decide how many differences
to promote and which ones.

5.1 Tiow many billerences to
Promote?

*Many marketers think that companies
should aggressively promote only one benefit
to the target market ie to develop a unique

selling proposition (USP) for each brand and’

stick to it. (eg) “best quality”, “best service”.
Others think Double — benefit positioning may
be necessary if two or more firms claim fo be
best on the same attribute (eg) Volvo positions
its automohiles as “safest” and “most
durable”. There are even cases of successful
triple-benefit positioning (eg) Aqua fresh
toothpaste - anticavity protection, better
breath, and whiter teeth. Me Donald’s delivers
four benefits — Quality, Service, Cleanliness
and Value (QSCV)

As companies increase the number of
claims for their brand, they risk disbelief and a
loss of clear positioning. In general, a company
must avoid 4 major positioning errors: Under
positioning, Over  positioning  confused
positioning and Doubtful positioning.

5.2 Which Dillerences to
Promote?

All products can be differentiated to
some extent but not all brand differences are
meaningful or worthwhile. A difference is
worth establishing to the extent that it
satisfies the following criteria Important,

Distinctive, Superior, Preemptive, Affordable,
Communicable and profitable.

6.0 Communicating and Belivering
the Chosen Position

Once it has chosen a position, the
company must take strong steps to deliver and
communicate the desired position to target
consumers. All the company’s marketing-mix
efforts must support the positioning strategy.
Positioning the company calls for concrete
action, not just talk. If the company decides to
build a position on better quality and service,

it must first deliver that position. Designing

the marketing-mix — product, price, place &
promotion - essentially involves working out
the tactical details of the positioning strategy.

Campanies often find it easier to come
up with a good positioning strategy than to
implement it. Once a company has built the

desired position, it must take care to maintain

the position through consistent performance &
communication. It must closely moniter &
adapt the position over time to match changes
in consumer needs & competitors strategies.

7.0 Competitive Positions

Michael Porter suggests three basic
winning competitive positioning strategies that
companies can follow; This includes;

1. Overall cost leadership :- Here the company
works hard to achieve the lowest costs of
production and distribution so that it can
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price lower than its competitors and win a
large market share.

2. Differentiation Here the company
concentrates on creating a  highly
differentiated product line and marketing
program so that it comes across as the
class leader in the industry.

3. Focus - Here the company focuses its
effort on serving a few market segments
well rather than going after the whole
market.

Different classification of competitive
positions can be adopted; based on the role
firms play in the target market - that of
leading, challenging, following or niching.

Conclusion

Once a company has decided what
segments to enter, it must decide on its
market positioning strategy - on which
positions to occupy in its chosen segments. It
can position its products on specific product

NS EAESEE USRS NSNS REN PRI PRI EI PR RO EsNOERRRINEREIRERY
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attribute, usage accasions, benefits, classes of
users, product category. It can position either
against or away from competitors. The
positioning task consists of three steps :
Identifying a set of possible competitive
advantages upon which to build a position,
selecting the competitive advantages and
effectively communicating and delivering the
chosen position to the market.
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[ AN INTRODUCTION TO [

DATA PROCESSING

Data and Information

Different types of transactions
generate basic facts and figures
which will bring changes into the
existing information of a particular
organisation. These facts and figures
cannot be wused for meaningful
purpose unless they are further
processed. After some calculation
and comparison these facts and
figures can be converted into more
meaningful forms.

Data
All the basic facts and figures
which are generated due to different

TRANSATION

V2

DATA

TN )

types of transactions, can be
described as data. Other wise an
input of a Data Processing system
can be described as data related to a
particular activity.

Information

Basic facts and figures which
are converted into more meaningful
forms or processed data can be
classified as information.

Otherwise an output of a DATA
PROCESSING system can be defined
as information.

+ - ¥ f : INFORMATION
[eur /— 5 [ PrOCESSING | ———»
>/<
Q) :
(6 A particular fact should be
M, & Ramanan defined as data or information
& depending on whether it can be used
A for a meaningful purpose or not due
M. R. A pahan QI apUER
Fin:;é;i? to the fact that output of a particular
Corilerts DATA PROCESSING system can be
= described as an input of another Data
) Processing system.
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DATA PROCESSING SYSTEMS

All Data processing systems can be classified as.

DATA PROCESSING SYSTEM
}

f 25
Non Automatic System Automatic System
r I | |
Manual Mechanical Electrical Electronic (Computer)
1. Manual Data Processing System ADVANTAGES OF

This is a data Processing

System where one can handle all COMPUTERISED SYSTEMS
the Data Processing activities Generally computer systems

Processing Systems due to the

2. Mechanical Data Processing following reasons.

System a) High speed processing
In this system, mechanical b)
devices are wused for Data
Processing. ¢) Less space is required for Data
Processing and Storage

High level of accuracy

3. Electrical  Data  Processing d) Less manpower is required

System

Electrical components and €) Better appearance for an
devices are used in electrical Data organisation
Processing.

f) Unit cost for information
processing is less. If the volume

4. Electronic  Data . Processing of data to be processed is high.

System
In this, electronic components, g) High wvolume Data processing
such as diodes, transistors, activities can be handled.

integrated circuits (IC's) are used : :
as the base of automatic Data h) Complicated Data processing

Processing Systems' Ti"-lese aCthItIes WhICh are Very dffﬁcult
automatic  electronic  Data in manual systems can be
Processing Systems are called handled easily.

computer Systems.
s I

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



QIBL_& 1D

2001

i) Uniformity and clarity of
information can be improved

j) Better communication between

systems can be provided.

DATA PROCESSING

TECHNIQUES
There are several techniques avilable
to process data such us.
1) Batch processing.
2) Online processing.
3) Online real time processing.

The major characteristics of these techniques are shown below :

Technique Major characteristic Typical use
Batch processing Periodic processing of grouped | Financial system,
or batched input Payroll
Online processing Operator or equipment directly | Data collection,
linked to a computer system | order entry etc,
which immediately accepts any | with  subsequent

stimulus from that operatior or
equipment.

processing on a
periodic basis.

Online real time

processing

An on-line system with
immediate processing and/ or
control as a result of the data

input.

Batch processing

This is a technique of
processing where the
collected over a defined period of
time (a week or a month) and
processed together as a single batch
and the resulting information
distributed to the respective user
departments (sections of the firm)

There are several stages in the
batch processing method, they are,

data is.

1. Data collector
The data collector's job is to
collect the source document.

A data collector is appointed
to collect the source document
(invoice, GRN) and attach a
batch control slip.

The slip is used to provide
control and security for the data
in source document and identify
any changes carried out from the
document.

-89
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The batch control set will The data entry operators may
contain the following details. have made mistakes while entering
Batch No the data. Data verification is a

Data and time
Type of document or Name
Control total

(These details are used to identity
any changes made to the data)

:- Total invoice total
No of transaction

Example

Source document and the batch
control slip will be handed over to the
data controller.

2. Data control section

The data control section and
the staff will check the source
document and batch control
totally and if there are any error
the document will be given back
to data collection section other
wise the document will be given
to data entry room.

3. Data entry room

A group of data entry
operators will perform the data
entry using terminals. These

terminals can be connected with
each other in two different ways.

They are;
1) On line
(Terminals are directly
connected with a computer)

2) Off line
(No direct connection with
terminals to a computer)

process used to identify the data
entry error and make the necessary
correction.

Thereafter the transaction file
will be handed over the source
document to data controller and he
or she will hand over the files
(master transaction and reference file
to the computer room.)

Computer room

The transaction data may
contain error (these errors may have
been made at the  source
department) 'using a computer
programme data validation will be
carried out to identify these errors.

The following 8 checks are
applied in the validation process.

Existence check

Limit check

Range check

Format check

Sequence check

Compatibility check (combination check)
Check digit verification

Completense check

Existence check

The computer will check the
existence of data system (product
code, Account No etc.) in the
respective file and reject or accept
the transaction.
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Limit check

This is used to identify whether
the transaction exceeds specified
limits. If so the transaction is
rejected or accepted based on the
nature of application. '

Example:-

The trading organization may reject
the customer order if they exceed
their credit limit.

Range check
This is used to
value range for data.

identify the

Example:-

A university may not admit student
less than 18 and over 40 years age in
such situation the range check is
used to identify the validity of data.

Format check
This is carried out to identify
the correct format of the input data.

Example:

The company may have designed a-
product code with two alphabetic
characters at the beginning followed
by 3 numbers.

Eg. PS 001, PS 002

This is also use to identify the
format of the data.

Eg: DD/MM/YY - British
YY/MM/DD - International
MM/DD/YY - American

Sequence check
This is carried out.to identify
any missing transaction.

Eg:

Each invoice or receipt will have 3
printed numbers and by identifying
the sequence of these numbers the
computer will reject the missing
number.

Compatibility check

More than one validation is
carried out to determine whether the
transaction is @ reasonable one and
then accept or reject the transaction.

Check Digit Verification

This is applicable only for
numerical code and an extra digit is
added to the beging of the code,
using the mathematical calculation
the computer will perform check digit
verification,

Completense check

This is carried out to ensure
that all the important data items are
present in the transaction. If any
data item is missing the transaction
will be rejected.

In the invoice the following
items are present
Invoice No

Data

Customer code

Atleast one transaction

Invoice value

Payment data

Sales man and credit authorized code

Bl
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At the end of validation, error
report will be printed and this will be
used by the data controller to
investigate the error report.

The valid data process files will
be updated and report generated will
be given by the data controller to be
distributed to the respective user
departments.

Block Diagram of a Batch Processing System

User Department

®

Data < @

- |
@O . BOG

Computer

Entry 5

Data Controller

File

Room @ @
(Q
©

P .
@ eo@@ Library
©,
(OE®

Computer Room

@ - Source document

- Transaction file

@ - Master file

@ - Reference / Table file
@ - Back up file

@ - Qut put

Example of application that uses the batch processing method.

Pay roll
Accounting ( Book keeping)
Mail order processing

ol

Stock control
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On line processing

Block Diagram At the end
During the day of day
User _ | Online | Computer| Validated Computer
Department| ~ | Data entry & Data transaction Process
Validation Data and update
A Y V
N Validation error
“ Information/ Result

This is the technique where on
line terminal (terminal connects
direct to computer) is used by staff
and user department to enter
transaction direct to computer, as
soon as the transactions are entered
they are validated and stored in the
transaction file if there are any
variations., The message will be
displayed on the user terminal this
process will be carried out during the
day.

At the end of the day
transaction data will be processed,
file updated and the results will be
released to the user departments.

This method of processing is
faster and less staff will be required
than in the batch method.

However there are manual
control in this method there fore the
system should be contain computer
has control and it should be designed
to work efficiently reliable.

Due to this reason on the line
system difficult and expensive to
design. Example of application that
can be processed using on the
method,

1) Telephone order processing
2) Stock control

3) Credit sales

4) Accounting

On line real time processing (Real time processing)

Block Diagram

User - Online data </ | Computer
Department [ — entry = validation
= Validation Processing and
el Error updating
% Information /Result <
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In this method transactions are
entered in to the computer by the

user departments using on line
terminals. As  soon as the
transactions are entered the
computer will validate the

transaction, process and update file
and produce the result immediately
and distribute this to the user
department. If there is any validation

error the user department will be

informed before the data is

processed.

There fore each transaction
enter the complete processing will be
given immediately.

This is the better processing
techinique and as in the on line there

should be software based control if
the system is to be effective reliable.

Applications that can be
processed using online real time
method.

1) Automated teler machine

2) Electronic point of sales

3) Funds transfer point of sales
4) Air line seat reservation

5) Accounting

6) Automated banking

Centralized data processing

In this approach all the data
processing activity is carried out by
central location and all the data will
be brought from this location for
processing, there can be two
situations to centralized processing.

CASE 1
Head Office
Computer
system
Data 3 Data
\\\
Branch 1 \ Branch 2

No Computer 4\

Information _fl

No Computer

CASE II

Head Office

Computer System

Branch 1

Online Techinal

é - Online Connection

Branch 2
Online Techinal
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On this approach branches are
given online terminals, due to this
reason the organisation can use the
centralized online or online real line
processing operation.

Decentralized data processing
(Distributed data processing)

This is the technique where
each branch or department will be
given authority to set up their own
data processing system. The location
may be interconnected for the
purpose of exchanging information.

The trend in and after 1990 is
that the decentralized processing is
more effective as it will provide
better business and administration
opportunities.

Advantages of centralized

processing
i. Centralized control of all inter
activity.

2. Less staff and equipment will be
requested than decentralized.

3. Due to the above centralized
method is cheaper.

4. Standards and controls can be

maintained when transmit to the -

organization.

Disadvantage of centralized

processing

1. Branch or department will have no
flexibility or ability to generate
information for branches or
department activities.

2. High risk in an event of computer
disaster.

3. Communication between branches
will delay data collection and as a
result processing will be slow.

Advantages of Decentralized

Processing

1. Branches will have flexibility or
ability to generate own
information.

2. Low risk in the evet of computer
disaster.

3. Communication activity is low as
a result processing is fast.

Disadvantage of Decentralized

Processing

1. Unlike in the centralized there is
less control over inter activities.

2. More staff and equipment
required than in centralized.

3. Due to the above decentralized
method is expensive than
centralized.

4, Standards and control can not be
maintained as in centralized.

Reference :

1) Institute of Chartered Accounts of Srilanka.
Data Processing (Licentiate 1 Level}, Dilanthe
Withanage.

2) Data Processing and Information Technology,
C.S. French, 1996.

3) Data Processing, John Bingham., 1989.

4) Management Information System (Stage 3
CIMA).

5) Management Information Systems, David
Kroenke, 1992.
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Figure: 1.0 Aspects of business to benchmark
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Source : (Kermally.S,1996 : 90)
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Figure: 2.0 The Benchmarking Process : Common Steps'
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Source : (Richard ]. Schonberger, Edward M. Knod, Jr, 1994 :39)
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Figure: 3.0 Quality Function deployment — ice cream

Product attributes

Consumer needs | Taste | Colour | Texture | Flavour | Hard/Soft
Taste 8
Colour 8
Texture 7
Flavour 4
1
Hard Soft

Source: (Kermally.s, 1996:95)

Figure: 4.0 BenchmarRing - "Sivan” Versus "3aji”

Taste v
89 Colour e
= 3
'g 2 Texture v
fic 13
© Flavour : v
Hard/Soft v
“Sivan” “Saji”

S

Product benchmarking

Source: (Kermally.s, 1996:95)
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Figure : 5.0 Benchmarking a Competitor's Value Chain
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[Benchmarking - Troubleshooting]
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Figure : 6.0 The diffierent benefits of benchmarking
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Source : (Kermally.s, 1996:85)
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| ANALYSIS OF TIMESERIES |

This Article defines a time series and
decribes the structure (called the time
series model) in which time series
movements can be explained and
understood. The various components
that go to make up each Time series
value are then discussed and, finally
brief mention is made of graphjcal
techniques.

A Time Series is a series of figures or

values recorded overtime. The

followmg are some examples of Time

series.

- Daily takings for a supermarket
over two month period.

w  Qut put at a factory each day for
the last month.

e Monthly sales over the last two
years.

wm Total number of people employed
by a company each year for the
last 25 years.

©

mm%.aiimalaﬂuuau
&
Mr. 8. Sivachchelpan
3 Year
Commerce

Four Components of A Time

Series

1. Long term trend.

2. Seasonal variations / fluctuations

3. Cycles / cyclical variations

4, Trregular variations / Non recurring
random variations.

Components of Time Series

Components of

Timeseries
Long Short
Term Term
| | Long Term
Movement
|| Cyclical
Movemeat
Seasional
Movement [
Irregular
Movement |
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Each components are described as 1.3 There is no clear movement up/
down trend.

follows:

1. Lowe rerm 1Rewn (T)
~ The trend is the underlying long-
 term movement over the time in the
values of the data recorded.

The long-term trend can be
illustrated in three ways.

1.1 Down ward trend:-

X

>y
Time

1.2 An upward trend:-

X

Time

XA

Sale of Sale of
Icecream Umbrella

3 — Y
Oct Nov Dec
- 138 -

» Y
Time

2. Seasonat variarion (S)

Seasonal variation are short term
fluctuations in recorded values due
to different circumstances which
affect results at different times of
the year on different days of the
week at different times of day.
There are some examples given as
follows.
® Sales of ice cream will be
higher in summer than in
winter. .
® Sales in a shop are usually
higher on Fridays and Saturdays.
® Shops might export higher sales
shortly  before  Christmas,
Decepabavali, Newyear or in
their winter and summer sales.

XA

: : > Y
Oct Nov Dec
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3. Cyeuicar / Cyeie Variarions (C)

Cycle or cyclical variations are medium — term chang:s in results caused by
circum stances which repeat in cycles. In business, cyclical variations are
commonly associated with Economic cycles, successive booms and slumps in
the economy,

v4

Cyclical
Component
of Sale

3

1
1
I
i
I
I
I
|
I
I
1
i
1
| 1
{
1 1
1 1
1 [
i
: l
1
1
1

I

I
i I
1 ]
| |

I
| i
1 i
! 1
| i
I L]
1 1
i I
I I
I I
i i
i i
I |
i I
| 1
L i

]
1
i
‘ '
I
1
g |
1 1

> X

90 91 92 93 84 95

4. [zrecuiar Variarion (1)
These may be caused by infore seen circumstances such as a change in the
government, war, fire and technological changes. :

vA

Irregular
Component
of Sale

1
1
I
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I
I
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i
I
I
f
I
]
i
L]
i
L]
]
I
i

I
]
I
I
1
I
1
L

|
|
|
1
1

> X

92 93 94 95 96 97 98 88
Time
The components of a time series can be summarized by the following
equation

Time series value (Y) = T+ S + C + 1
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Where Y : The actual time Each estimation of long-term trend
T : The trend are described as follows:
S : The seasional component :
C : The cyclical component 1) Free hand method:
I : The Irregular component It is an easy method to find out one
1. Time series models trend of time series.
(1) Plot time points of time given
There are two types of model that | data on a graph sheet.
can be used to describe time series (if) Draw a straight line where
data. those points are being same
(1) The time series additive model distance of that time.
Y=T+S+C+1 Example —-1:
(i) The time series multiplicative Year Sale (000°s)
ides 1990 65
- _ 1991 95
Y=Tzx5s5xC x31 1992 - 85
Estimation of Long Term Trend }ggi i{g
There are several methods, which can 1995 120
be used to estimate the long-term trend. 1996 130
1) Free hand method. 1997 125
2) Semi Average method. 1998 140
3) Least squares method. 1999 130

4) Moving fverage method.

Sale

150 1

140 1
130 4

120

100
90 1
80 1
70 1

607>

" 4 3 3 ¥ + 3 + @ t B
90 91 92 93 94 95 96 97 98 99 Years
- 140 - :

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



aillfplL_ &b 2001

2) Semi Average method: two mean are known as semi
In this method, the Trend is found average.
out as follows. - (iv) Then the trend line is derived
(i) Equally divided the given by joining. These two means.
data. ' e et
(ii) Calculate the mean of each If the total number of given data is
division. even. It is easy to divide the data

(iii) Mark that mean of each equally, Incontrast, if it is odd, The
division on the graph. This’ middle data is not considered.

Example - 2:

Year 1995 1996 1997 1998 1999 2000
Product 60 75 81 110 106 120
Answer :- Year Product
1995 60
1996 75 } 217 =72
1997 81 3
1998 110
1999 106 } 336 / =112
2000 120 3
Figure: 1 Trend line
A %
120 1 o
110 1 :
100 t al line
90 1
80 1
743 ]
60 &

L] L] L]

1995 1996 1997 1998 1999 2000
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Example — 3 :

Year 1994 1995 1996 1997 1998 1999 2000

Product 110 105 115 112 120 1187 {13}

Answer :- Year Product | Semi Average
1994 110 ;
1995 105 —» 30 - jyp
1996 115 3 _
1997 112 € Themiddle data isnot considered
1998 120 '
1999 118 \—» 362 — yp3
2000 131 3
Figure: 2
A ; e
Actual line
135 1 /
130 1 i
e ,-"’@’ \rrend line
120 1
115 1
110 7
105 1
5 T ] T T ¥ —>

1994 1995 1996 4997 1998 1999 2000
3) Least Square method:

In this method, the following equation is used to find out the trend line.
Y=a+bx
In order to calculate a,b we use the following two equation.

- nexy — E€xgy

nex?2 — (&x)?
a = y = BiX

-142 -
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This is method is more reached. By selecting the sum of X (€X) equal to
(Itis €X=0) T
" y=a+bx

a : Value of trend at the initial stage
b : Sum of trend value at each time unit

x : Time

€y = na + bEx
gxy = a€x + bex?
& = na+ (Ex=0)

n — Time Value
exy = bex2 (ex=0)

e =
a - y
p = XX
- gx2
Example — 4 :
Annual sales of Electronic calculators
Year Sales (Y)
1980 20.15
1981 19.49
1982 19.41
1983 19.54
1984 18.74
1985 18.00
1986 18.44
1987 18.81
1988 18.29
1989 17.68
1990 17.98
443~
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Required
Calculate the trend value

Year (Y)
1980

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

X x?
-5 25
-4 16
3 9
3 4
-1 1
0 0
1 1
2 4
3 9
4 16
5 25
0 110
.. Exw
n
B
110
= 40711
=75y (gy/m)
_ 206.53
11
= 18.775

& y =a + bx

y = 18775 — 0211X

to determine the trend value

)
)

X=-5

X=-4

Y=18.775-0.211x

Y=1983
Y =19.619
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18.81
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17.68
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(3. X=3 Y =19.408
@4 X=- Y =19.197
5) X=-1 Y = 18.986
6 X=0 Y = 18.775
(7) X=1 Y = 18.564
®8) X=2 Y = 18.353
(9 X=3 Y =18.142
(10) X=4 Y =17.931
(1) X=5 Y=1772

Time series method are statistical techniques that make case of historical data
accumulated over a period of time. Time series methods assume that what has
occurred in the past will continue to occur in the future. As the name time series
suggests, these methods relate the forecast to only one faster- time. The time
series methods tend to be most useful for short- range forecasting. Although they
can be used for longer — range forecasting. There are to types of time series
methods.

(1) Moving average

(2) Exponential smoothing

4) The method of moving average :
This method of obtaining a Time series trend involves calculating a set of
averages each one corresponding to a trend (value) for a time point of the
series these are known as moving average.

4.1 Moving average of an odd Number of Results

Example—35 :
Year Sales
1993 396
1994 380
1995 460
1996 450
1997 470
1998 440
1999 500

Required :-

Take a moving average of annual sales over a period of three year

- 145 -
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(a) Average sales in the three year period 1993 —-1995 were
390 + 380 + 460 1239~
= —— = 410
3

This average relates to the middle 1994 of the period

(b) Similarly average sales in the three year period

94 - 96 were
380 +4§0+450 = 12:0 L a0

This average relates to the period 1995

(c) The average gave can also be found for the periods
1993 — 1995, 1995 — 1997, 1996 — 1998 and 1997 — 1999 to give the

following:
Moving of Moving average of

Year Sales 3 years’ sales 3 years’ sales

(A) (A+3)
1993 390
1994 380 1230 410.00
1995 460 1290 430.00
1996 450 1380 460.00
1997 470 1360 453.33
1998 440 - 1410 467.00
1999 500 '

4.2 Moving average over an even number of periods

Example — 6 :
The quarterly sales of Hop wood Trends Ltd in recent years have seen as follows.

Year Quarterly Sales

1 2 3 4
(Units) (Units) (Units) (Units)
2002 200 110 320 240
2003 214 118 334 260
{2004 220 124 340 278
-146 -
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Year quarters Actual volume Moving total of Moving Midpoint
: of sales 4 quarters”  Average of of moving
sales 4 quarters’ grosses
sales trend line
i) (ii) (i) + 4 (iv)
2002 I 200
o7 81 110 -
570 —— 217.5
Il 320 p 219.25
ggq4 === 93
v 240 . p 222
; Rz ek 223
2003 1 214 P 22475
906 fCr . 265
I 118 P 229
926 —— 2315
I 334 > 232.25
Q32 ———=_ 23
v 260 p 233.75
938 234.5 )
2004 I iy 2l P 23525
g4 . 360
il 124 P 23825
962 ——- 2405
I 340
v 278

Finding the Seasonal Variations
(1) Seasonal variation using additive model
Once trend has been established by ahelerer method, we can find the

seasonal variations.
(i) The additive model for time series analysis is Y =T+S+I

(i) If we deduct the trend from the additive model we get Y-T#o+l

(iii) If we assume that I , the random / irregular component of
the time series is relating small and therefore negative,
them

Therefore the seasonal component| S = Y-T | (The de- trended series)

S=Y-T

=447 =

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



ailgpL_ &1 2001

The method of estimating the seasonal Variations in the additive model is to use
the differences between the trend and actual data. The additive model assumes
that the components of the series are independent of each other an increasing trend
not affecting the seasonal variations.

Example — 7 :

Calculate a four quarters moving average trend centered an actual quarters and

then find seasonal variations.
Sales in “000°/-

Year QI QII QIII Q1Iv
1999 200 120 160 260
2000 220 140 140 300
2001 200 120 180 320
Year Quarters Sales 4 Quarters 8 Quarters Moving  Seasonal
(Y) total total Average  variation
(T) (XT3
1999 I 200
I 120
760
111 160 p 1540 15775 -325
730
v 260 > 1580 197.5 +82.5
800
2000 I 220 p 1580 1975 225
780
1 140 » 1580 197.5 -57.5
800
I 140 —p 1580 197.5 -57.5
780
v 300 > 1540 19205 + 107.5
760
2000 1 200 p 1560 195.0 +5.0
800
II 120 > 1620 202.5 -82.5
820 :
I 180 —
v 320
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We can now average the seasional variations
QI QII QIII Qv Total

1999 - - -325 + 82.5
2000 +22.5 - 515 -57.5 + 107.5
2001 + § - 825
Total Variation +27.5 - 140.0 -90 + 190 -12.5
Average

Variations + 13.75 - 70.00 -45.00 + 95 - 6.25

(in 000) ;

Adjusted sosum
is zero +1.5625 +1.5625 + 1.5625 + 1.5625 +6.25

Adjusted average
Variations + 15.3125 - 68.4375 -43.4375 +96.5625 0

These might be rounded up downto.
QI QII QIII QIV
+15,000/- -68,000/- -43,000/- +96,000/-

(2) Seasonal variation using multiplicate model

The multiplicate model is better than the additire model for fore casting when
the trend is increasing/decreasing overtime.

The multiplicative model is [Y = T x Sx I| and just as we calculated

S = Y —T| for the additire model.

We can calculate | S =Y /T| for the multiplitive model.

Extract from — Example 07

Years Quarters Sales Moving average Seasional
Y) (T) Variation Y/T
1999 I 200 '
II 120 -
I 160 192.5 0.831
v 260 197.5 1.316
- 149 -
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2000 I 220 1975 1.114
I 140 197.5 0.709
1 140 197.5 0.709
v 300 192.5 1.558

2001 I 200 : 195.0 1.026
II 120 202.5 0.593
104 180 '
v 320
Q1 QII QIII QIv Total

1999 - - 0.831 1.316

2000 1.114 0.709 0.709 1.558

2001 1.026 0.593 i : —

Total 2.14 1.302 1.54 2.874

Average 1.07 0.651 0.77 1.437 = 3.928

* Adjustment

factor _0.018 Bag - . Us _0.018 + @072

1.088 0.699 0.788 1.455 4

* Adjustment factor 4 — 3.928 = 0.072/4 =0.018

Fore casting and Time series analysis

fore casting is and essential, but different task of management many forecasts are
made by guessing but they are unlikely to be reliable.

Time series analysis data can be used to make forecasts as follows:-

(1) Plot a trend line - use the line of best fit method or the moving
average method.

(2) Extrapolate the trend line : This means extending the trend line outside the
range of known data and fore casting future
results from historical date.

(3) Adjust forecast trends by the applicable average seasonal variation to obtain
the actual forecast
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Extractor from : Example 07

The average quarterly rise in the trend is (202.5 — 192.5) /7 = 1.43 units. The
predicated sales for the third quarter of 2002 are therefore

202.5 + (5X 1.43) — 43.44 = 165.71 or 166 units to the nearest unit

Estimation Of Seasonal Components

Seasonal Components metiod is used to calculate the changes in regular internal
periods in time series calculation. This internal periods may be months, quarter
year, weeks or days.

In business Statistic it is used
(i) Find out the business hypothesis
(i) Compare the state of business firm

Following two methods are use to estimate the seasonal components.
(i) Simple percentage method / simple average percentage method. .

(ii) Percentage moving average / Ratio to moving Average method.

Simple percentage method
It is an easy method to calculate seasonal estimation

Steps

(1) Calculate total of year, month, quarter year

(2) Calculate the average of that total

(3) Calculate the monthly or quarterly General average

Monthly average
Monthly General average

Monthly Seasonal Index = x 100

Quaterly average
Quaterly General average

Quarterly Seasonal Index = x 100
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Example — 8 :
Quarterly Products of Machinaries
Year Quarter Product (Tons)
I In _ I Iv
1994 35 39 34 3.6
1995 35 4.1 ok _ 4.0
1996 3.5 3.9 S ELRE 4.2
1997 4.0 4.6 3.8 et B
1998 4.1 4.4 4.2 4.5
Required
Calculate the Quarterly seasonal index and Quarterly General average
Year Quarter Product (Tons)
I II I v
1994 3.5 39 3.4 3.6
1995 3.5 4.1 Xk , 4.0
1996 335 3.9 3.7 4.2
1997 4.0 4.6 3.8 4.5
1998 4.1 4.4 42 4.5
Seasonal average 18645, 209 4, 188_550 208_, ¢
5 5 5 5
Quarterly General average = 3,72 it 4,1 8+ 376 + 4.16
4
a 1oA2
.4
= 3.96

Quarterly Seasonal average
= l nal X 100

Quarterly General average

2.ld
X 100 =93.
396 0 =93.94

Quarterly Seasonal Index

Seasonal Index Q1

It

Seasonal Index Q2 % X 100 =105.56
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Seasonal Index Q3 = L X 100 =94.95
3.96 .
Seasonal Index Q4 = . 18- x 100 = 105,05
_ 3.96 _
Extractor from : Example 07 (Multiplicate Model)
Y/T X 100
Calculate the Seasional Index
Year QI QI QI QlIv
1999 83.1 131.6
2000 111.4 70.9 70.9 155.8
2001 102.6 59.3
Total 214 130.2 154 287.4
Average 107 65.1 2 143.7
Seasonal Index 107 65.] i . 1439

L o107+ 651+ 77 & 143.7
4

Average of Quarterly average

392.8
4

98.2

Quarterly average
Average of Quarterly average

Quarterly Seasonal Index X 100

Seasonal Index Q1 = —5;1532— X 100 =108.96

651 x100 =66.29

Seasonal Index Q2 =
98.2

Seasonal Index Q3 = —9% X100 =78.41

Seasorial Index Q4 = %?— X 100 = 146.33
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Exponential Smoothing

The exponential smoothing forecast method is actually an averaging method that
weights the most recent past data raore strongly than more distant past data. Thus
the forecast will recent more strongly to immediate changes in the data. This is
very useful if the recent changes in the data are the results of an actual change
instead of just random fluctuations.

There are two forms of exponential smoothing
(1) Simple exponential smoothing
(2) Adjusted exponential smoothing
The exponential smoothing forecast is computed using the formula

F+1=0aD+ (1-0) F

where
Ft+ 1 = the forecast for the next period
D; = actual demand in the present period
F¢ = the previously determined forecast for the present period
O = aweighting factor referred to as the smoo*hing constant
For example:

The company has accumulated the demand data in the following table for its
computers for the past 12 months, from which it wants to compute exponential

smoothing forecasts using smoothing constant o equal to .50

Example - 9 :
Sales for personal computers
Period Month Sales Period Month Sales
1 Jan 37 7 Jul 43
2 Feb 40 8 Aug 47
3 Mar 41 9 Sep 56
4 Apr 37 10 Oct 52
5 May 45 11 Nov 33
6 Jun 50 12 Dec 54
- 154 -
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In order to develop the series of forecasts for the data in the above table, we will
start with period 1 (Jan) and compute the forecast for period 2 (Feb) using

oL = 0.50. The formula for exponential smoothing also requires a forecast for
period 1. Which we do not have, so we will use the sales for period 1 as both sales
and the forecast for period 1. Other ways to determine a starting forecast include
averaging the first three or four periods or making a subjective estimate thus, the
fore cast for Feb is,

F, =D +(1-0)F
= 0.05(37). +.0.30 X 37
= 37 Units
The forecast for period 3 is computed simlarly

F; 0.50 (40) + 0.05 x 37

= 38.50
Example — 10 :

Sales for personal computers

Period Month Sales Forecast Ft + 1
a = 0.50
1 Jan 37 37.00
2 Feb 40 38.50
3 Mar 41 39.75
4 Apr o7 38.37
5 May 45 41.68
6 Jun 50 45.84
3 Jul 43 44.42
8 Aug 47 45.91
9 Sep 56 50.85
10 Oct 52 51.42
11 Nov 55 5321
12 Dec 54 53.61
13 Jan -
- 155 -
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Adjusted Exponential Smoothing

The adjusted exponential smoothing forecast consists of the exponential
smoothing forecast with a trend adjustment future added to it. The formula for the
adjusted forecast is

AT L=ty pu Tyt

where
T — anexponentially smoothed trend factors.

The trend factor is computed much the same as the exponentially forecast. It is, in

effect, a forecast models fer trend.

Terq = BL(Ft4-F1) + (1 -P)]Te
where  T; = the last period trend factor
B = asmoothing constant for trend
like o, B is a value between zero and one. It reflects the weight given to the most
recent trend data. Also like o, 3 is often determined subjectively based on judge-

ment of the forecaster. A higher [3 reflects trend changes more than allow B — It is
not in common for P to equal o in this method.

As an example we will use the exponentially smoothed forecast with f = 0.50
computed table with a smoothing constant for trend, [3 of 0.30.

Period Month Sales Forecast Frend Adjusted
Fi+1) (T;+1) Forecast
I Jan 37 37 -
2 Feb 40 37 0.00 37.00
3 Mar 41 . 38.50 0.45 38.95
“ Apr 37 39.75 0.69 40.44
3 May 45 38.37 0.07 38.44
6 Jun 50 41.68 1.04 42.73
7 Jul 43 45.84 1.97 47.82
8 Aug 47 44.42 0.95 45.37
9 Sep 56 45.71 1.05 46.76
10 Oct 52 50.85 2.28 53.13
11 Nov 55 51.42 1.76 53.19
12 Dec 54 53.21 1.77 54.98
13 Jan - 53.61 1.36 54.96
- 156 -

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



allgpL_ & ib g ' 2001

The adjusted forecast for February, AF, is the same as the exponentially
smoothed forecast; the trend computing factor will be zero ( ie, F| and F, are the
same and T, = 0 ). Thus, we will coinpute the adjusted forecast for March, AF5 ,
as follows, starting with the determination of the trend factor, T

T3 _=_B(F3‘Fz) +1(1- BT,
o (0.30) (38.5 — 37.0) + (0.70) (0)
= 0.45 and :
AF3 =F3 + T3 = 385 + 045
= 38.95

This adjusted forecast value for period 3 is shown in table with all other adjuste&
forecast for the 12 month period pius the forecast for period 12 computed as
follows.

T; =BE,;-Fp+Up T,
(0.30) (53.61 — 53.21) + (0.70) (1.77)
1.36

i

Qefe rence:

(1) Lucey T., Quantitative Tecbmques Sth edition ELBS with Dp
pubhcatlons 1996 pp 164 - 174 - 2

(2) Francis A, Business mathematics and statistics ELBS with Dp
publication 4t edition PP 149 -162

(3) Therkettle G.L, Business statistics and statzstzc&! method ELBS w1th
pitman 9t edition PP 212-234

(4) ICSA Foundation 2 Quantitative Technigues BPP publishing 2000 PP
115-135 :

{5) Foundation paper 3c Business mathematics BPP publishing 2000 PP
225 - 244

(6) Jeyarangan. S, Raj. S. Kugan Business Statistics 1997 PP 149-196
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