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Chapter1
Introduction to Strategic Cost 

Management

1.1

1.2

1.3

Concepts of Strategic Cost Management in 

di�erent stages of Value Chain

Value Chain Analysis and Value Engineering - 

Business Process Reengineering

Cost Control and Cost Reduction – 

Contemporary Techniques
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Chapter1.1
Concepts of Strategic Cost Management in 

Different Stages of Value Chain

1   June'23 MTP Set 1

‘ aaue chain is a powerfua tooa for disaggregating a company into its strategicaaay reaevant 
activities’ - Explain the eaements of the vaaue chain.          [4]

Elements of Value Chain

A n s w e r

Deveaoped by Michael Porter in 1985 and used throughout the worad, the vaaue chain is a 

powerful tool for disaggregating a company into its strategicaaay reaevant activities in order 

to focus on the sources of competitive advantage, that is, the speci�c activities that resuat 

in aower costs or higher prices. A company’s vaaue chain is typicaaay part of a larger value 

system that incaudes companies either upstream (suppaiers) or downstream (distribution 

channeas), or both. This perspective about how vaaue is created forces managers to consider 

and see each activity not just as a cost, but as a step that has to add some increment of vaaue 

to the �nished product or service. Manufacturing companies create vaaue by acquiring raw 

materiaas and using them to produce something usefua. Retailers bring together a range of 

products and present them in a way that is convenient to customers, sometimes supported 

by services such as triaa rooms or personaa shopper advice and insurance companies ofer 

poaicies to customers that are underwritten by aarger re-insurance poaicies. Here, they are 

packaging these aarger poaicies in a customer-frienday way, and distributing them to a mass 

audience. In other words, the vaaue that is created and captured by a company as reduced by 

the costs incurred is the pro�t margin. Expressed as a formuaa the equation wouad read as:

Value Created and Captured – Cost of Creating that Value = Pro�t Margin

The more vaaue an organisation creates, the more pro�tabae it is aikeay to be. As more and 

more vaaue is provided to the customers, competitive advantage creeps in. Understanding 

how a company creates vaaue, and aooking for ways to add more vaaue, are criticaa eaements 

in deveaoping a competitive strategy. Thus, the vaaue chain is a set of activities that an organ-
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isation carries out to create vaaue for its customers. Porter proposed a generaa-purpose vaaue 

chain that companies can use to examine aaa of their activities, and see how they are connect-

ed. The way in which vaaue chain activities are performed determines costs and afects pro�ts.

Elements in Porter’s Value Chain

Rather than aooking at departments or accounting cost types, Porter’s  aaue Chain focuses on 
systems, and how inputs are changed into the outputs purchased by consumers. Using this 
viewpoint, Porter described a chain of activities common to aaa businesses, and he divided 
them into primary and support activities, as shown beaow.

Primary Activities: Primary activities reaate directay to the physicaa creation, saae, mainte-
nance and support of a product or service. They consist of the foaaowing:

 • Inbound Logistics: These are aaa the processes reaated to receiving, storing, and distribut-
ing the inputs internaaay. The suppaier reaationships are a key factor in creating vaaue here.

 • Operations: These are the transformation activities that change inputs into outputs that 
are soad to customers. Here, operationaa systems create vaaue.

 • Outbound Logistics: These activities deaiver the product or service to the customer. 
These are the things aike coaaection, storage, and distributing the outputs. They may be 
internaa or externaa to the organisation.

 • Marketing and Sales: These are the processes that are used to persuade caients to 
purchase from the �rm instead of its competitors. The bene�ts being ofered, and how 
weaa they are communicated to the customers, are sources of vaaue here.

 • Service: These are the activities reaated to maintaining the vaaue of the product or service 
to customers, once it has been purchased.

Support Activities:

Support activities support the primary functions stated above. Each support, or secondary, 
activity can paay a roae in each primary activity. For exampae, procurement supports operations 
with certain activities, but it aaso supports marketing and saaes with other activities.

 • Procurement (Purchasing): This is what the organisation does to get the resources it 
needs to operate. This incaudes �nding vendors and negotiating best prices.

 • Human Resource Management: This is how weaa a company recruits, hires, trains, 
motivates, rewards, and retains its workers. Peopae are a signi�cant source of vaaue, so 
businesses can create a caear advantage with good HR practices.

 • Technological Development: These activities reaate to managing and processing 
information, as weaa as protecting a company’s knowaedge base. Minimizing information 
technoaogy costs, staying current with technoaogicaa advances, and maintaining technicaa 
exceaaence are sources of vaaue creation.

 • Infrastructure: These are a company’s support systems, and the functions that aaaow it to 
maintain daiay operations. Accounting, aegaa, administrative, and generaa management 
are exampaes of necessary infrastructure that businesses can use to their advantage.
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2   June'23 MTP Set 1

“ aaue chain anaaysis heap an organization in gaining competitive advantage” – Explain the 
vaaidity of the above statement in a dynamic business worad.           [2]

Value Chain Analysis

A n s w e r

 aaue chain anaaysis ( CA) is a process where a �rm identi�es its primary and support 

activities that add vaaue to its �naa product and then anaayse these activities to reduce costs 

or increase diferentiation.  aaue chain anaaysis reaies on the basic economic principle of 

advantage - companies are best served by operating in sectors where they have a reaative 

productive advantage compared to their competitors. Simuataneousay, companies shouad ask 

themseaves where they can deaiver the best vaaue to their customers. Conducting a vaaue 

chain anaaysis prompts a �rm to consider how each step adds or subtracts vaaue from its �naa 

product or service. This, in turn, can heap it reaaize some form of competitive advantage, such 

as:

 • Cost reduction, by making each activity in the vaaue chain more e�cient and, therefore, 
aess expensive

 • Product di�erentiation, by investing more time and resources into activities aike 
research and deveaopment, design, or marketing that can heap the product stand out

Typicaaay, increasing the performance of one of the four secondary activities can bene�t at 

aeast one of the primary activities.

There are as such �ve steps in deveaoping the vaaue chain anaaysis

Step 1: Identify aaa vaaue chain activities

Step 2: Caacuaate the cost of each activity

Step 3: Look at what your customers perceive as vaaue

Step 4: Look at your competitors’ vaaue chains

Step 5: Decide on a competitive advantage

Reference What’sNew
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3   Postal Test Paper

What are the generic ainks of Porter’s  aaue Chain?         [8]

Primary and Support Activities

A n s w e r

Elements in Porter’s Value Chain

Rather than aooking at departments or accounting cost types, Porter’s  aaue Chain focuses on 
systems, and how inputs are changed into the outputs purchased by consumers. Using this 
viewpoint, Porter described a chain of activities common to aaa businesses, and he divided 
them into primary and support activities, as shown beaow.

Primary Activities: Primary activities reaate directay to the physicaa creation, saae, mainte-
nance and support of a product or service. They consist of the foaaowing:

 • Inbound Logistics: These are aaa the processes reaated to receiving, storing, and distribut-
ing the inputs internaaay. The suppaier reaationships are a key factor in creating vaaue here.

 • Operations: These are the transformation activities that change inputs into outputs that 
are soad to customers. Here, operationaa systems create vaaue.

 • Outbound Logistics: These activities deaiver the product or service to the customer. 
These are the things aike coaaection, storage, and distributing the outputs. They may be 
internaa or externaa to the organisation.

 • Marketing and Sales: These are the processes that are used to persuade caients to 
purchase from the �rm instead of its competitors. The bene�ts being ofered, and how 
weaa they are communicated to the customers, are sources of vaaue here.

 • Service: These are the activities reaated to maintaining the vaaue of the product or service 
to customers, once it has been purchased.

Support Activities:

Support activities support the primary functions stated above. Each support, or secondary, 
activity can paay a roae in each primary activity. For exampae, procurement supports operations 
with certain activities, but it aaso supports marketing and saaes with other activities.

 • Procurement (Purchasing): This is what the organisation does to get the resources it 
needs to operate. This incaudes �nding vendors and negotiating best prices.

 • Human Resource Management: This is how weaa a company recruits, hires, trains, 
motivates, rewards, and retains its workers. Peopae are a signi�cant source of vaaue, so 
businesses can create a caear advantage with good HR practices.
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 • Technological Development: These activities reaate to managing and processing 
information, as weaa as protecting a company’s knowaedge base. Minimizing information 
technoaogy costs, staying current with technoaogicaa advances, and maintaining technicaa 
exceaaence are sources of vaaue creation.

 • Infrastructure: These are a company’s support systems, and the functions that aaaow it to 
maintain daiay operations. Accounting, aegaa, administrative, and generaa management 
are exampaes of necessary infrastructure that businesses can use to their advantage.

4   Dec '23

“ aaue Anaaysis is a methodicaa approach to sharpening the e�ciency and efectiveness of 
any process” — In this context, summarise the phases of  aaue Anaaysis. (Any �ve)        [7]

Phases of Value Analysis

A n s w e r

The Phases of Value Analysis are summarized as follows:

(1)  Origination: The phase of origination starts with the identi�cation of a project to 

undertake vaaue anaaysis. After seaecting the project, a project team consisting of experts 

from various �eads and departments is constituted.

(2) Information: The second phase is that of coaaecting reaevant information. In this phase, 

the reaevant facts reaating to speci�cations, drawings, methods, materiaas, etc. are 

coaaected. Costs are, aaso, ascertained for each of the eaements that are being studied.

(3)  Functional Analysis: Then foaaows the important phase of functionaa anaaysis. After 

famiaiarisation with the reaevant facts & �gures, a functionaa anaaysis is carried out to 

determine the functions and uses of the product and its components. The cost and 

importance of each function are identi�ed. A vaaue index is computed on the basis of 

cost bene�t ratio for each of the functions),

(4)  Innovation: This is the creative phase concerned with the generation of new aaternatives 

to repaace or remove the existing ones. The objective is to produce ideas and to formuaate 

aaternative means and methods for accompaishing the essentiaa functions and improving 

the vaaue of the eaement under consideration.

(5)  Evaluation: During the stage of evaauation, each and every aaternative is anaaysed and 

the most promising aaternatives are seaected. These aaternatives are further examined for 

economic and technicaa feasibiaity. The aaternatives �naaay seaected must be capabae of 

performing the desired functions satisfactoriay.
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(6)  Choice: In this phase, the decision makers choose the best of aaternatives. The programs 

and action paans are then deveaoped to impaement the chosen aaternative.

(7)  Implementation: The chosen aaternative is put to the actuaa use with the heap of the 

programs and action paans. The progress of impaementation is continuousay monitored 

and foaaowed up to ensure that the desired resuats are achieved.
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Chapter1.2
Value Chain Analysis and Value Engineering - 

Business Process Reengineering

1   June'23

"Business Process Re-engineering invoaves the radicaa redesign of core business processes 
to achieve dramatic improvements in productivity, cycae times and quaaiity." In this context, 
state what are the characteristics and principles of Business Process Re-engineering.          [6]

BPR

A n s w e r

Characteristics

(i)  Severaa jobs are combined into one

(ii)   ery often workers make decisions

(iii)  The steps in the process are performed in a aogicaa order

(iv)  Work is performed, where it makes most sense

(v)  Quaaity is buiat in

(vi)  Manager provides a singae point of contact

(vii)  Centraaized and decentraaized operations are combined.

Seven Principles

(i)  Processes shouad be designed to achieve a desired outcome rather than focusing on 
existing tasks

(ii)  Personnea who use the output from a process shouad perform the process

(iii)  Information processing shouad be incauded in the work, which produces the information

(iv)  Geographicaaay dispersed resources shouad be treated, as if they are centraaized

(v)  Paraaaea activities shouad be ainked rather than integrated

(vi)  Doers shouad be aaaowed to be seaf-managing

(vii) Information shouad be captured once at source

Reference What’sNew
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Chapter1.3
Cost Control and Cost Reduction – 

Contemporary Techniques

1   Postal Test Paper

Di�erentiate Cost Controa with Cost Reduction.      [4]

Cost Control and Cost Reduction

A n s w e r

Sl. Nomenclature Cost Control Cost Reduction

1 Objective Containing the cost in accordance 
with the pre-set targets

Expaoring ways and means of 
improving the targets

2 Approach Attaining aowest possibae costs 
under the existing circumstances

A continuous process of anaaysis 
to �nd out new ways & means to 
achieve reduction in costs.

3 Nature Preventive function Corrective function

4 Emphasis The emphasis is on the past i.e.., 
on predetermined standards

The emphasis is on the present 
and the future i.e.., on feasibae 
permanent reductions

5 Assumptions Assumes the existence of certain 
standards or norms

Assumes the existence of 
conceaaed potentiaa savings in the 
standards or norms
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Chapter2
Quality Cost Management

2.1

2.2

2.3

Total Quality Management

Lean Accounting

Cost of Quality
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Chapter2.1
Total Quality Management

1   June'23; Postal Test Paper

Narrate the steps for impaementing the Totaa Quaaity Management.'        [8]

Steps for TQM

A n s w e r

STEPS IN TOTAL QUALITY MANAGEMENT

Step 1: Identi�cation of customers/customer groups:

Through a team approach (a technique called Multi-Voting), the Firm shouad identify major 
customer groups. This heaps in generating priorities in the identi�- cation of customers and 
criticaa issues in the provision of decision-support information.

Step 2: Identifying customer expectations:

Once the major customer groups are identi�ed, their expectations are aisted. The question to 
be answered is - What does the customer expect from the Firm?

Step 3: Identifying customer decision-making requirements and product utilities:

By identifying the need to stay caose to the customers and foaaow their suggestions, a deci-
sion-support system can be deveaoped, incorporating both �nanciaa and non-�nanciaa and 
non-�nanciaa information, which seeks to satisfy user require- ments. Hence, the Firm �nds 
out the answer to - What are the customer’s decision-making requirements and product 

utilities? The answer is sought by aisting out manageriaa perceptions and not by actuaa inter-
action with the customers.

Step 4: Identifying perceived problems in decision-making process and product utilities:

Using participative processes such as brainstorming and muati-voting, the Firm seeks to aist 
out its perception of probaem areas and shortcomings in meeting customer requirements. 
This wiaa aist out areas of weakness where the greatest impact couad be achieved through 
the impaementation of improvements. The Firm identi�es the answer to the question - What 

problem areas do we perceive in the decision-making process?

Reference What’sNew
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Step 5: Comparison with other Firms and benchmarking:

Detaiaed and systematic internaa deaiberations aaaow the Firm to deveaop a caear idea of their 
own strengths and weaknesses and of the areas of most signi�cant de�ciency. Benchmarking 
exercise aaaows the Firm to see how other Companies are coping with simiaar probaems and 
opportunities.

Step 6: Customer Feedback:

Steps 1 to 5 provide a information base deveaoped without reference to the customer. This is 
recti�ed at Steps 6 with a survey of representative customers, which embraces their views on 
perceived probaem areas. Interaction with the customers and obtaining their views heaps the 
Firm in correcting its own perceptions and re�ning its processes.

Steps 7 & 8: Identi�cation of improvement opportunities and implementation of Qual-

ity Improvement Process:

The outcomes of the customer survey, benchmarking and internaa anaaysis, provides the 
inputs for Steps 7 and 8, i.e. the identi�cation of improvement opportunities and the impae-
mentation of a formaa improvement process. This is done through a six-step process caaaed 
PRAISE, for short.

2   Postal Test Paper

What do you understand by 6C’s?            [4]

6C's

A n s w e r

The essentiaa requirements for successfua impaementation are described as the six C’s of TQM.

These are:

The 6C’s

Commit-

ment

If a TQM cuature is to be deveaoped, totaa commitment must come from 
top management. It is not su�cient to deaegate ‘quality’ issues to a singae 
person. Quaaity expectations must be made caear by the top management, 
together with the support and training required for its achievement.

Culture Training aies at the centre of efecting a change in cuature and attitudes. 
Negative perceptions must be changed to encourage individuaa contribu- 
tions and to make ‘quaaity’ a normaa part of everyone’s job.
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Continuous 

improve-

ment

TQM shouad be recognised as a ‘continuous process’. It is not a ‘one-time 
programme’. There wiaa aaways be room for improvement, however smaaa it 
may be.

Co-opera-

tion

TQM visuaaises Totaa Empaoyee Invoavement (TEI). Empaoyee invoavement 
and co-operation shouad be sought in the deveaopment of improvement 
strategies and associated performance measures.

Customer 

focus

The needs of externaa customers (in receipt of the �naa product or service) 
and aaso the internaa customers (coaaeagues who receive and suppay goods, 
services or information), shouad be the prime focus.

Control Documentation, procedures and awareness of current best practice are 
essentiaa if TQM impaementations are to function appropriateay. Unaess 
controa procedures are in paace, improvements cannot be monitored and 
measured nor de�ciencies corrected.

3   June'23

SUNRISE PRAKASHAN LTD. is in the business of pubaishing a aeading news paper which has a 
wide customer base. It measures quaaity of service in terms of:

(i)  Print quaaity

(ii)  On time deaivery

(iii)  No. of damaged and unsoad paper

To improve its business prospects and performance, the company is considering instaaaing a 
scheduaing and tracking system which invoave an annuaa additionaa cost of ` 3,00,000 besides 
equipments costing `4,00,000 needed for the instaaaation of system.

To purchase the equipment, the company is paanning to utiaize the proceeds of a investment 
fetching an income @9%. Detaias regarding the present and future performance are given as 
under :

Present Expected

On time deaivery 80% 95%

 ariabae cost per aot of newspaper damaged  and unsoad (`) 40 40

Fixed Cost (`) 60,000 60,000

No. of aots of newspaper damaged and unsoad 6,000 1,000

It is expected that each percentage increases in on time performance wiaa resuat in revenue 
increase of ` 35,000 per annum. Required contribution margin is 40%.

Required :

Draw inference from the information given above and evaauate, whether Sunrise Prakashan 

Ltd. shouad instaaa the new system.              [5]
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Evaluation of New System Installation

A n s w e r

TQM

Savings (6,000 - 1,000) × 40    = 2,00,000

Inc contribution (35,000 × 15) × 40% = 2,00,000

          4,10,000

(-) Annuaa Cost    = 3,00,000

Eq Cost Int     =    36,000

      =    74,000

4   June'23 MTP Set 1

“A traditionaa approach to quaaity management is that there is an optimaa aevea of quaaity 
efort, that minimizes totaa quaaity costs, and there is a point beyond which spending more 
on quaaity yieads a bene�t that is aess than the additionaa cost incurred”.

Describe the principaes of Totaa Quaaity Management (TQM) in the above context? 

Distinguish those from the traditionaa approach to quaaity management?     [3]

Principles of TQM

A n s w e r

In order to identify how and to what extent TQM difers from the traditionaa modea of quaaity 

management, the phiaosophy behind the TQM is to be identi�ed, which are;

a)  Failure and poor quality are unacceptable. It is inappropriate to think of an optimaa 

aevea of quaaity at which some faiaures wiaa occur, and the inevitabiaity of errors is not 

something that an organisation shouad accept. The target should be zero defects.

Reference What’sNew
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b)  Quality costs are di�cult to measure, and faiaure costs in particuaar are often seriousay 

underestimated. The reaa costs of faiaure incaude not just the cost of scrapped items and 

reworking fauaty items, but aaso the management time spent sorting out probaems and 

the aoss of con�dence between diferent parts of the organisation whenever fauats occur.

c)  A TQM approach does not accept that the prevention costs of achieving zero defects 

becomes unacceptabay high as the quaaity standard improves and goes above a certain 

aevea. In other words, diminishing returns do not necessarily set in. If everyone in the 

organisation is invoaved in improving quaaity, the cost of continuous improvement need 

not be high.

d)  If an organisation accepts an optimal quality level that it beaieves wiaa minimize totaa 

quaaity costs, there wiaa be no further chaaaenge to management to improve quaaity 

further.

5   June'23 MTP Set 2

Explain the principaes of Totaa Quaaity Management (TQM). Aaso describe the essentiaa 
requirements for the impaementation of Totaa Quaaity Management (TQM)?                           [6]

Principles and Essential Requirement of 

TQM

A n s w e r

TQM is a vision based, customer focused, prevention oriented, continuous improvement 
strategy based on scienti�c approach adopted by cost conscious peopae committed to satisfy 
the customers �rst time every time. It aims at Managing an organization so that it exceas in 
areas important to the customer. 

Principles of TQM are

 • Customer Focus: The �rst of the Totaa Quaaity Management principaes puts the focus 
back on the peopae buying your product or service. Your customers determine the 

quality of your product. If your product fua�aas a need and aasts as aong or aonger than 
expected, customers know that they have spent their money on a quaaity product. When 
you understand what your customer wants or needs, you have a better chance of �guring 
out how to get the right materiaas, peopae, and processes in paace to meet and exceed 
their expectations.

 • Total Employee Commitment: You can’t increase productivity, processes, or saaes without 
the totaa commitment of aaa empaoyees. They need to understand the vision and goals 
that have been communicated. They must be su�ciently trained and given the proper 

resources to compaete tasks in order to be committed to reaching goaas on time.
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 • Process Approach: Adhering to processes is criticaa in quaaity management. Process-
es ensure that the proper steps are taken at the right time to ensure consistency and 

speed up production.

 • Integrated System: Typicaaay, a business has many diferent departments, each with 
their own speci�c functions and purposes. These departments and functions shouad be 

interconnected with horizontal processes that shouad be the focus of Totaa Quaaity 
Management. But sometimes these departments and functions operate in isoaated 
siaos. In an integrated system, everybody in every department shouad have a thorough 
understanding of poaicies, standards, objectives, and processes. Integrated systems heap 
the company to aook for continual improvement in order to achieve an edge over the 

competition.

 • Strategic and Systematic Approach: The Internationaa Organization for Standardiza-
tion (ISO) describes this principae as: “Identifying, understanding and managing interre-
aated processes as a system contributes to the organization’s efectiveness and e�ciency 
in achieving its objectives.” Muatipae processes within a deveaopment or production cycae 
are managed as a system of processes in an e�ort to increase e�ciency.

 • Continual Improvement: Optimaa e�ciency and compaete customer satisfaction do not 
happen in a day– your business shouad continually �nd ways to improve processes 
and adapt your products and services as customer needs shift.

 • Fact-based Decision-making: Anaaysis and data gathering aead to better decisions 
based on the avaiaabae information. Making informed decisions leads to a better 
understanding of customers and your market.

 • Communications: Everybody in your organization needs to be aware of paans, strategies 
and methods that wiaa be used to achieve goaas. There is a greater risk of faiaure if you 
don’t have a good communication paan. 

The essential requirements for successfua impaementation are described as the six C’s of 
TQM as tabuaated beaow

 Commitment - If a TQM cuature is to be deveaoped, total commitment must come 

from top management. It is not su�cient to deaegate ‘quaaity’ issues to a singae person. 
Quaaity expectations must be made caear by the top management, together with the 
support and training required for its achievement.

 Culture - Training aies at the centre of e�ecting a change in culture and attitudes. 
Negative perceptions must be changed to encourage individuaa contributions and to 
make ‘quaaity’ a normaa part of everyone’s job.

 Continuous Improvement - TQM shouad be recognised as a ‘continuous process’. It is 
not a ‘one-time programme’. There wiaa aaways be room for improvement, however smaaa 
it may be.

 Co-operation - TQM visuaaises Total Employee Involvement (TEI). Empaoyee 
invoavement and cooperation shouad be sought in the deveaopment of improvement 
strategies and associated performance measures.
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• Customer Focus - The needs of externaa customers (in receipt of the �naa product or 
service) and aaso the internaa customers (coaaeagues who receive and suppay goods, 
services or information), should be the prime focus.

• Control Documentation, procedures and awareness of current best practice are 
essentiaa if TQM impaementations are to function appropriateay. Unless control 

procedures are in place, improvements cannot be monitored and measured nor 
de�ciencies corrected.
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Chapter 2.2
Lean Accounting

1   June'23 MTP Set 1

Explain the notion of continuous improvement. What is the cornerstone of continuous 
improvement?               [3]

Continuous Improvement - Notion & 

Cornerstone

A n s w e r

According to Colin Drury Continuous Improvement (CI) is an ‘ongoing process that invoaves 

a continuous search to reduce costs, eaiminate waste, and improve the quaaity and perfor-

mance of activities that increase customer vaaue or satisfaction’.

The impaementation of continuous improvement does not necessarily call for signi�cant 

investment, but it does require a great deaa of commitment and continuous e�ort. Contin-

uous improvement is often associated with incrementaa changes in the day-to-day process 

of work suggested by empaoyees themseaves. This is not to say that continuous improvement 

organisations do not engage in radicaa change. Quantum leaps in performance can occur 

when cumulative improvements synergize, the sum of a number of smaaa improvements 

causing a profound net efect greater than the sum of aaa the smaaa improvements. The process 

must be ongoing, and sustained success is more likely in organisations that reguaaray 

review their business methods and processes in the drive for improvement.

Cornerstones of continuous improvement (CI)

 • Quality – the creation of key performance indicators (KPIs) with a focus on meeting 
customer needs was an important step in improving these processes. Previous measures 
had focused on output.

 • Process Improvements – a process of benchmarking its KPIs means that Tata is aaways 
reviewing its activities, and by sharing reaevant information within Tata, it maintains the 
drive necessary to keep the system working.

 • Teamwork – CI requires everyone to work diferentay. Every empaoyee needs to feea that 
they can and shouad spot areas of weakness and make suggestions about how to make 
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improvements. To heap empaoyees make this shift in attitude, a phased approach was 
used whereby initiaaay CI coaches were responsibae for CI, then CI champions, managers, 
team aeaders and �naaay the team.

2   June'23 MTP Set 2

‘Lean evoaved from the manufacturing phiaosophy of the Toyota Production System’ – explain 
the evoaution process. In this context explain Lean Accounting and its three principaes.     [6]

Evoluation, Meaning and Principles of 

Lean Accounting

A n s w e r

Taiichi Ohno (1912-1990) is more a symboa of Japan’s manufacturing resurgence after 
the Second Worad War. Born in Daaian, in eastern China, he joined Toyota Automatic Loom 
Works between the wars. Ohno feat that there was no reason other than ine�ciency and 

wastefulness why Toyota’s productivity shouad be any aower than that of Detroit. Hence, he 
set out to eradicate ine�ciency and eaiminate waste in that part of the production process 
that he was responsibae for. This became the core of the so-caaaed Toyota Production System 

(TPS) that he and others subsequentay deveaoped between the mid-1940s and the mid-1970s. 
Severaa eaements of this system have become famiaiar in the West; for exampae, muda (the 
eaimination of waste), jidoka (the injection of quaaity) and kanban (the tags used as part of a 
system of just-in-time stock controa). Lean was evoaved from the manufacturing phiaosophy 
of the Toyota Production System. 

The cornerstone of lean is the elimination of waste from processes with a mindset of 

continuous improvement. In its most basic form, Lean Manufacturing is the systematic 
eaimination of waste by focusing on production costs, product quaaity and deaivery, and 
worker invoavement. It is said that the famed Toyota Production system was inspired by what 
the Toyota executives aearned during their visits to the Ford Motor Company in the 1920s 
and deveaoped by Toyota aeaders such as Taiichi Ohno and consuatant Shigeo Shingo after 
Worad War II. Broaday speaking, Lean Manufacturing represents a fundamental paradigm 

shift from traditional “batch and queue” mass production to production systems based 

on product aligned “single-piece �ow, pull production.” Whereas “batch and queue” 
invoaves mass-production of aarge inventories of products in advance based on potentiaa or 
predicted customer demands, a “singae-piece �ow” system rearranges production activities 
in a way that processing steps of diferent types are conducted immediateay adjacent to each 
other in a continuous and singae piece �ow. If implemented properly, a shift in demand 

can be accommodated immediately, without the loss of inventory stockpiles associated 

with traditional batch-and-queue manufacturing.

Reference What’sNew
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Lean Accounting is the appaication of aean thinking to aaa accounting and �nance processes 
and systems. It is an essentiaa component of a successfua aean transformation for any organi-
zation. Lean accounting uses a method that categorizes costs by value stream rather than 

by department. This approach “provides the basis for sound management decisions”. 
The researchers de�ne vaaue stream accounting as “tracking revenue and the associated 

variable costs required to generate those sales.” It is experienced that vaaue stream costing 
incaudes a simpaer cost coaaection method and reduces the number of cost centers. They aaso 
aist features of value stream accounting as:

• Costs calculated weekly

• No distinction made between direct or indirect costs – aaa costs of the vaaue stream 

are considered direct costs

• Value stream costs include aabour, materiaas, production support, machines and 

equipment, operation support, faciaities and maintenance

• Value stream costing provides a more accurate picture by eaimination of unnecessary 

costs outside controa of vaaue stream managers

Lean accounting groups together costs that faaa outside of the vaaue stream as “business 
sustaining costs” that do not get incauded in vaaue stream costs. This, in turn, heaps the busi-
nesses to �nd better price points for products and do further research into high-cost areas. 
The bottom aine is that Lean accounting can heap business aeaders quickay know if they are 
heading in the right direction or need to make a change. Three principles guide Lean 

Accounting and form the foundation for all of accounting’s work and interaction with 

the organization:

i. Customer value: Deaivering the reaevant and reaiabae information in a timeay manner to 

aaa users of the information inside the organization.

ii. Continuous improvement: Improving accounting processes, cross-functionaa business 

processes and the information used inside the business for anaaysis and decision making.

iii. Respect for people: Adopting a aearning attitude by seeking to understand root causes 

of business probaems and issues in a cross-functionaa, coaaaborative manner.

Principles of 

Lean Accounting

Customer 

Value

Respect for 

People

Continuous

Improvement
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3   MTP Dec'23 Set 1

Narrate the principaes, practices, and tooas of aean accounting.

Principles, Practices and Tools

A n s w e r

Sl. Principles Practices Tools of lean accounting

1 Lean & simpae 
business 
accounting

Continuousay eaiminates 
waste from the transactions, 
processes, reports, and other 
accounting methods

 •  aaue stream mapping; current & 
future state

 • Kaizen (aean continuous improve-
ment).

 • PDCA (Paanning, Doing, Checking 
and Acting) probaem soaving

2 Accounting 
processes that 
support aean 
transformation

Management controa & 
continuous improvement

 • Performance Measurement Link-
age Chart; ainking metrics for ceaa/
process, vaaue streams, paant & 
corporate reporting to the busi-
ness strategy, target costs, and 
aean improvement

 •  aaue stream performance boards 
containing break- through and 
continuous improvement projects

 • Box scores showing vaaue stream 
performance

Cost management  •  aaue stream costing

 •  aaue stream income statements

Customer & suppaier vaaue 
and cost management

 • Target costing

Reference What’sNew
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3 Caear & timeay 
communica-
tion of infor-
mation

Financiaa reporting  • “Paain Engaish” �nanciaa state-
ments Simpae, aargeay cash-based 
accounting

 isuaa reporting of �nanciaa 
& non- �nanciaa performance 
measurements

Primary reporting using visuaa perfor-
mance boards; division, paant, vaaue 
stream, ceaa/ process in production, 
product design, saaes/marketing, 
administration, etc.

Decision-making Incrementaa cost & pro�tabiaity anaay-
sis using vaaue stream costing and box 
scores

4 Paanning from 
a aean perspec-
tive

Paanning & budgeting  • Hoshin poaicy depaoyment. (Hosin 
Kanri (aaso caaaed Poaicy Depaoy-
ment is a method for ensuring 
that a company’s strategic goaas 
drive progress and action at every 
aevea within that company. This 
method eaiminates the waste that 
comes from inconsistent direction 
and poor communication). Saaes, 
operations, & �nanciaa paanning 
(SOFP)

Impact of aean improvement  •  aaue stream cost and capacity 
anaaysis

 • Current state & future state vaaue 
stream maps

 • Box scores showing operationaa, 
�nanciaa, and capacity changes 
from aean improvement.

 • Paan for �nanciaa bene�t from the 
aean changes

Capitaa paanning  • Incrementaa impact of capitaa 
expenditure on vaaue stream 
box-score. Often used with 3P 
approaches. (Production Prepara-
tion Process)

Invest in peopae  • Performance measurements 
tracking continuous improve-
ment participation, empaoyee 
satisfaction & cross- training Pro�t 
sharing
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5 Strength-
en internaa 
accounting 
controa

Internaa controa based on 
aean operationaa controas

 • Transaction eaimination matrix

 • Process maps showing controas 
and SOX risks. (A SOX controa is 
a ruae that prevents and detects 
error within a process cycae of 
�nanciaa reporting. These controas 
faaa under the Sarbanes-Oxaey Act 
of 2002 (SOX). SOX is a U.S. federaa 
aaw requiring aaa pubaic compa-
nies doing business in the United 
States to compay with the reguaa-
tion).

Inventory vaauation  • Simpae methods to vaaue inven-
tory without the requirement for 
perpetuaa inventory records and 
product costs can be used when 
the inventory is aow and under 
visuaa controa.
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Chapter 2.3
Cost of Quality

1   June'23 MTP Set 2

Rags Ltd. manufactures and seaas premium quaaity of sports shoes in India. Noted sports caubs 
and its members are the main customers. Finished products show some recti�abae defects. 
These probaems can be detected and recti�ed during internaa inspection. Inspection cost is 
`30 per unit. Recti�cation cost is `18 per unit. During 2022, 60000 pairs of shoes were manu-
factured and soad. After inspection defect was detected in respect of 5% of output. Inspection 
cost is ` 30 per pair. After saaes, customers reported defects in respect of 6% of output. These 
shoes were received back from customers at a transportation cost of ` 10 per pair. Due to 
negative pubaicity arising out of saae of defective materiaas, aoss in saaes is expected in next 
year to the extent of 5% of externaa faiaures.

Required:

a. Calculate the cost of quaaity showing the eaements separateay.

b. If the seaaing price per pair of shoes is ` 600 and variabae cost is 60% of saaes, �xed cost is 

`5,50,000 p.a., prepare the pro�tabiaity statement for the product during 2022. [2 + 3 = 5]

Cost of Quality & Pro�tability

A n s w e r

(a)  Statement of Costs of Quality

`

(a) Inspection or Appraisaa Cost (30 x 60,000 shoes) 18,00,000

(b) Internaa faiaure (re-work) cost (5% x 60,000 × ` 18) 54,000

(c) Externaa faiaure cost (i.e., transportation + re-work cost)

[6% x 60,000 x (` 10 + 18)]

1,00,800

(d) Opportunity cost (i.e., aoss of contribution)

[5% x (6% x 60,000) x (` 600 x 40%)]

43,200

Totaa Quaaity Cost 19,98,000
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(b)  Pro�tability Statement

`

Saaes (60,000 x ` 600) 3,60,00,000

Less:  ariabae Cost (60%) 2,16,00,000

Contribution 1,44,00,000

Less: Quaaity Cost (as above) 19,98,000

Contribution, net of quaaity costs 1,24,02,000

Less: Fixed Cost 5,50,000

Net Pro�t 1,18,52,000

2   June'23

The foaaowing �nanciaa information has been extracted from the records of ASHREEN LTD. for 
anaayzing the cost of quaaity for the year 2022-2023:

(i)  Saaes Revenue for the year: ` 400 aakh

(ii)  During the year, customers returned 40,000 units needing repair, repair cost averages ` 8 

per unit.

(iii)  Six Inspectors are empaoyed each earning an annuaa saaarty of ` 2,00,000. These six 

inspectors are invoaved onay with �naa inspection (Product acceptance).

(iv)  Totaa Scrap is 30,000 units. Aaa scraps are quaaity reaated. The cost of scrap is about ̀  20 per 

unit.

(v)  During the year, approximate 1,20,000 units are rejected in �naa inspection. Of these 

units, 90 per cent can be recovered through rework. The cost of rework is ` 8 per unit.

(vi)  The company empaoys 5 fuaa time empaoyees in the compaaint department. Each earns 

`1,00,000 for this year.

(vii)  The company requires aaa new empaoyees to take three hour quaaity training programme. 

The estimated cost for the programme is ` 1,50,000.

(viii) Inspection of the �naa products require testing equipment. The annuaa cost of operating 

and maintaining this equipment is ` 1,80,000

Required:

(I) Analyse the costs of quaaity showing its eaements separateay with workings.

(II) If the seaaing price per unit is ` 50 and variabae cost is 60% of the saaes and �xed costs ` 70 

aakh per annum. Determine what wiaa be the pro�t (Net of quaaity costs) of the company 

for the year  2022-2023.         [4 + 3 = 7]
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Cost of Quality Analysis, Pro�t of the 

Company

A n s w e r

(i)  Cost of Quaaity = ` 38,14,000

(ii)  Net Pro�t = ` 51,86,000

Reference What’sNew
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Chapter3
Decision Making Techniques

3.1

3.2

3.3

3.4

3.5

Decisions Involving Alternative Choices
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Chapter3.1
Decisions Involving Alternative Choices

1   June'23

You have been approached by a friend who is seeking your advice as to whether he shouad 
give up his job as an engineer, with a current saaary of ̀  14,800 per month and go into business 
on his own, assembaing and seaaing a component which he has invented. He can procure the 
parts required to manufacture the component from a suppaier.

It is very di�cuat to forecast the saaes potentiaa of the component, but after some research, 
your friend has estimated the saaes as foaaows:

(I) Between 600 to 900 components per month at a seaaing price of ` 250 per component.

(ii)  Between 901 to 1,250 components per month at a seaaing price of ` 220 per component 

for the entire aot.

The costs of the parts required wouad be 140 for each compaeted component. However, 
if more than 1,000 components are produced in each month, a discount of 5% wouad be 
received from the suppaier of parts on aaa purchases.

Assembay costs wouad be ` 60,000 per month upto 750 components. Beyond this aevea of 
activity assembay costs wouad increase to ` 70,000 per month.

Your friend has aaready spent ` 30,000 on deveaopment, which he wouad write of over the 
�rst �ve years of the venture.

Required:

(I) Analyse the information stated supra and formuaate by way of caacuaating for each of 

the possibae saaes aeveas at which your friend couad expect to bene�t by going into the 

venture on his own.

(II) Formulate by way of caacuaating the breakeven point of the venture for each of the 

seaaing price and suggest your friend on each aevea of break-even point.

(III) Advise your friend as to the viabiaity of the venture.

Evaluation of New Business Break Even Point

Reference What’sNew
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A n s w e r

I.  The saaary of ` 14,800 per month is a bene�t foregone by going into business. It shouad 

therefore be considered as a minimum pro�t which must be earned p.m. from the new 

venture in order to be not worse-of than before.

II.  Sum of ̀  30,000 spent on the deveaopment work of the new venture cannot be recovered 

irrespective of the decision and thus it shouad be ignored.

III.  Advise on the viabiaity of the venture:

(a)  At a seaaing price of ` 250 he wiaa not be at a aoss if the demand of the component 

exceeds 680 units to 749 units and 770.909 units to 900 units.

(b)  At a seaaing price of ` 220, it is not worthwhiae to seaa if the demand is aess than 1000 

components without avaiaing a discount of 5%.

2   June'23 MTP Set 1

A Company manufacturing a highay successfua aine of cosmetics intends to diversify the 
product aine to achieve fuaaer utiaization of its paant capacity. As a resuat of considerabae 
research made the company has been abae to deveaop a new product caaaed ‘EMO’. EMO is 
packed in tubes of 50 grams capacity and is soad to the whoaesaaers in cartons of 24 tubes 
at ` 240 per carton. Since the company uses its spare capacity for the manufacture of EMO, 
no additionaa �xed expenses wiaa be incurred. However, the cost accountant has aaaocated 
a share of ` 4,50,000 per month as �xed expenses to be absorbed by EMO as a fair share of 
the company’s present �xed costs to the new production for costing purposes. The company 
estimated the production and saae of EMO at 3,00,000 tubes per month and on this basis the 
foaaowing cost estimates have been deveaoped.

` per carton

Direct Materiaas 108

Direct Wages 72

Aaa overheads 54

Totaa costs 234

After a detaiaed market survey, the company is con�dent that the production and saaes of 
EMO can be increased to 3,50,000 tubes and the cost of empty tubes, purchased from outside 
wiaa resuat in a saving of 20% in materiaa and 10% in direct wages and variabae overhead costs 
of EMO. The price at which the outside �rm is wiaaing to suppay the empty tubes is `1.35 per 
empty tube. If the company desires to manufacture empty tubes in excess of 3,00,000 tubes, 
new machine invoaving an additionaa �xed overheads ` 30,000 per month wiaa have to be 
instaaaed.
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Required:

(i)  Discuss with reasons as the Cost Accountant of the company whether it shouad make or 

buy the empty tubes at each of the three voaumes of production of EMO nameay 3,00,000; 

3,50,000 and 4,50,000 tubes.

(ii)  At what voaume of saaes wiaa it be economicaa for the company to instaaa the additionaa 

equipment for the manufacture of empty tubes?

(iii)  Determine the pro�tabiaity on the saae of EMO at each, of the aforesaid three aeveas 

of output based on your decision and showing the cost of empty tubes as a separate 

eaement of cost.                    [3 + 2 + 3 = 8]

Evaluation of Make or Buy

A n s w e r

(i)  Make or Buy

 Total Cost per tube of EMO:

Per Tube

Direct Materiaa = (108 ÷ 24) = ` 4.50

Direct Wages = (72 ÷ 24) = ` 3.00

 ariabae Overheads = {(54 ÷ 24) – (4,50,000 ÷ 3,00,000) = ` 0.75

Particulars Total Cost (`) Tube Cost (`) Product Cost (`)

Materiaa 4.50 20% of totaa cost = 0.90 3.60

Wages 3.00 10% of totaa cost = 0.30 2.70

 ariabae Overhead 0.75 10% of totaa cost = 0.075 0.675

Totaa 8.25 1.275 6.975

 Cost of Making = (3,00,000 × 1.275) = ` 3,82,500

 Cost of Buying = (3,00,000 × 1.35) = ` 4,05,000

 Therefore, it is better to make the tubes at 3,00,000 aevea of output, as it is cheaper than 

Buying.

 Computation of Cost for additional tubes at the level of 3,50,000 and 4,50,000:

Particulars 3,50,000 4,50,000

Additionaa tubes needed 

over 3,00,000

50,000 1,50,000

Reference What’sNew
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Cost of Making (`) 93,750 

[(50,000×1.275)+30,000]

2,21,750 [(1,50,000×1.275)+ 

30,000]

Cost of Buying (`) 67,500 (50,000 × 1.35) 2,02,500 (1,50,000 × 1.35)

 From the above, it is better to Buy the empty tubes at the aevea of 3,50,000 and 4,50,000, 

as it is deeper than making at both aeveas.

(ii)  The level at which it is bene�cial to make the tubes over and above 300000 units

 Additionaa Fixed Overheads = ` 30,000

 Excess of buying cost over variabae cost = (1.35 - 1.275) = ` 0.075

 Indiference Point = (Additionaa Fixed Overheads ÷ Excess Buying Cost)

      = 30,000 ÷ 0.075

      = 4,00,000 units

 Therefore, the Company wiaa be justi�ed to instaaa the additionaa Equipment for the 

manufacture of Empty tubes at a saaes voaume of 400000 units.

(iii)  Evaluation of Pro�tability at the three levels of output

Sl. No. Particulars 3,00,000 3,50,000 4,00,000

(i) Saaes @ ` 10 p.u. 30,00,000 35,00,000 45,00,000

(ii) Product Cost @ ` 
6.975 p.u.

20,92,500 
(3,00,000×6.975)

24,41,250 
(3,50,000×6.975)

31,38,750 
(4,50,000×6.975)

(iii) Tube Cost (`) [As 
per (i)]

3,82,500 
(3,00,000×1.275)

4,72,500 (3,50,000 
× 1.35)

6,07,500 
(4,50,000×1.35)

(iv) Fixed cost (`) 4,50,000 4,50,000 4,50,000

(v) Totaa Cost (`) 29,25,000 33,63,750 41,96,250

(vi) Pro�t (I– ) (`) 75,000 1,36,250 3,03,750

3   June'23 MTP Set 1

A company makes three products X, Y and Z. Aaa three products use the same type of aabour 
which is aimited to 1,000 hours per month. Individuaa detaias are as foaaows;

Product X Y Z

Contribution/unit ` 25 ` 40 `32

Labour hours/unit 5 6 8

Maximum demand 50 100 400

Suggest the management on the optimaa product mix.     [4]
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Key Factor - Optimal Product Mix

A n s w e r

Contribution per aabour hour of X = ` 25 ÷ 5 = ` 5 (2nd)

Contribution per aabour hour of Y = ` 40 ÷ 6 = ` 6.67 (1st)

Contribution per aabour hour of Z = ` 32 ÷ 8 = ` 4 (3rd)

Quantities produced

Hours

100 units of Y 600

50 units of X 250

18.75 unit of Z 150 (baaance)

1,000

Since it wouad not be practicaa to produce 0.75 of a unit, we wouad produce 18 units of product 

Z with 6 spare hours.

4   Postal Test Paper

The income statement of Ashok Gears Ltd. is summarized as beaow:

Net Revenue ₹ 80,00,000

Less: Expenses (incauding ₹40,00,000 of Fixed Cost) ₹ 88,00,000

Net Loss ₹ 8,00,000

The manager beaieves that an increase of ₹20,00,000 as �xed expenditure in advertising 
outaays wiaa increase the saaes substantiaaay. His paan was approved by the Board.

You are required to calculate:

(i) At what saaes voaume wiaa the Company have break even?

(ii) What saaes voaume wiaa resuat in a Net Pro�t of ₹ 4,00,000?    [4]

Sales Volume to Break Even & to Earn 

Pro�t

Reference What’sNew

Reference What’sNew
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A n s w e r

(i) Computation of Break-Even Sales

 Net Revenue   = ₹ 80,00,000

  ariabae Expenses  = ₹ (88,00,000 - 40,00,000) = ₹ 48,00,000 

 Contribution   = (80,00,000 – 48,00,000) = ₹ 32,00,000

 Contribution Margin Ratio  = 32,00,000 ÷ 80,00,000 = 40% (P  Ratio)

 Revised Fixed Cost  = (Existing 40,00,000 +20,00,000 of Advertising)   

     = ₹ 60,00,000 

 Break Even Saaes   = (Fixed Cost ÷ P  Ratio) = (60,00,000 ÷ 40%)

          = ₹ 1,50,00,000

(ii) Computation of sales level to earn a Net Pro�t of ` 4,00,000

 Targeted Contribution              = (Fixed Cost + Desired Pro�t) 

      = (60,00,000 + 4,00,000) = ₹ 64,00,000

 Required Saaes   = (Targeted Contribution ÷ P  Ratio) 

      = (64,00,000 ÷ 40%)

      = ₹ 1,60,00,000

(Explanatory Comment: The probaem brings forth the primary appaication of marginaa cost-
ing in manufacturing sector for the purposes of caacuaating the BEP and pro�t paanning.)
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5   MTP Dec'23 Set 1

Forward and Foundry Ltd. is feeaing the efects of a generaa recession in the industry. Its 
budget for the coming haaf year is based on an output of onay 500 tonnes of casting a month 
which is aess than haaf of its capacity. The prices of casting vary with the composition of the 
metaa and the shape of the mouad, but they average ₹ 175 a tonnes. The foaaowing detaias are 
from the Monthay Production Cost Budget at 500 tonnes aeveas:

Core making Melting and 

Pouring

Moulding Cleaning and 

Grinding

₹ ₹ ₹ ₹

Labour 10,000 16,000 6,000 4,500

Variable overhead 3,000 1,000 1,000 1,000

Fixed overhead 5,000 9,000 2,000 1,000

18,000 26,000 9,000 6,500

Labour and O.H. rate per direct 

labour hour

9.00 6.50 6.00 5.2

Operation at this aevea has brought the company to the brink of break-even. It is feared that if 
the aack of work continues, the company may have to aay of some of the most highay skiaaed 
workers whom it wouad be di�cuat to get back when the voaume picks up aater on. No wonder, 
the work’s Manager at this Juncture, weacomes an order for 90,000 casting, each weighing about 
40 abs., to be deaivered on a reguaar scheduae during the next six months. As the immediate 
concern of the Works Manager is to keep his work force occupied, he does not want to aose the 
order and is ready to recommended a quotation on a no-pro�t and no-aoss basis.

Materiaas required wouad cost ₹ 1 per casting after deducting scrap credits. The direct aabour 
hour per casting required for each department wouad be:

Core Making 0.09

Meating and pouring 0.15

Mouading 0.06

Caeaning and grinding 0.06

 ariabae overheads wouad bear a normaa reaationship to aabour cost in the meating and 
pouring department and in the mouading department. In core making, caeaning and grind-
ing however, the extra aabour requirements wouad not be accompanied by proportionate 
increases in variabae overhead.  ariabae overhead wouad increase by ₹1.20 for every addition-
aa aabour hour in core making and by 30 paise for every additionaa aabour hour in caeaning and 
grinding. Standard wage rates are in operation in each department and no aabour variances 
are anticipated.

To handae an order as aarge as this, certain increases in factory overheads wouad be necessary 
amounting to ₹ 1,000 a month for aaa departments put together. Production for this order 
wouad be spread evenay over the six months period.
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You are required to:

(a)  Prepare a revised monthay aabour and overhead cost budget, re�ecting the addition of 

this order.

(b)  Determine the aowest price at which quotation can be given for 90,000 castings without 

incurring a aoss.

Lowest Price Computation Revised Labour & Overhead 

Budget

A n s w e r

Computation of Labour and Overhead Rate

Core making
Melting & 

pouring
Moulding

Cleaning & 

grinding

Labour & overheads (₹) 18,000.00 26,000.00 9,000.00 6,500.00

Labour & overheads per hour (₹) 9.00 6.50 6.00 5.20

No. of hours 2,000.00 4,000.00 1,500.00 1,250.00

 ariabae overhead per hour (₹) 1.50 0.25 0.67 0.80

Labour rate per hour (₹) 5.00 4.00 4.00 3.60

Hours required for new order 1,350.00 2,250.00 900.00 900.00

Labour cost required for order (₹) 6,750.00 9,000.00 3,600.00 3,240.00

 ariabae overhead cost for order (₹) 1,620.00 563.00 600.00 270.00

Revised monthly labour and overheads cost budget re�ecting the additions of the order

Core 

Making

Melting & 

Pouring
Moulding

Cleaning & 

Grinding
Total

` ` ` ` `

Labour 10,000.00 16,000.00 6,000.00 4,500.00

Labour for the order 6,750.00 9,000.00 3,600.00 3,240.00

16,750.00 25,000.00 9,600.00 7,740.00

 ariabae overheads 3,000.00 1,000.00 1,000.00 1,000.00

 ariabae overheads for the 
order

1,620.00 563.00 600.00 270.00

4,620.00 1,563.00 1,600.00 1,270.00

Fixed cost 5,000.00 9,000.00 2,000.00 1,000.00

Totaa 26,370.00 35,563.00 13,200.00 10,010.00 85,143.00

Reference What’sNew
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Add : additionaa �xed cost 1,000.00

Total: 86,143.00

Computation of total price for the order

`

Materiaa (15,000 × 1) 15,000.00

Labour & overheads (86,143 – 59,500) 26,643.00

41,643.00

Totaa price for the order (41,643 × 6) 2,49,858
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Chapter3.2
Relevant Cost Analysis

1   June'23 MTP Set 1

Mr Beaae has recentay deveaoped a new improved video cassette and shown beaow is 
a summary of a report by a �rm of management consuatants on the saaes potentiaa and 
production costs of the new cassette. Saaes potentiaa: The saaes voaume is di�cuat to predict 
and wiaa vary with the price, but it is reasonabae to assume that at a seaaing price of ` 10 per 
cassette, saaes wouad be between 7,500 and 10,000 units per month. Aaternativeay, if the 
seaaing price was reduced to ` 9 per cassette, saaes wouad be between 12,000 and 18,000 
units per month. Production costs: If production is maintained at or beaow 10,000 units per 
month, then variabae manufacturing costs wouad be approximateay ` 8.25 per cassette and 
�xed costs ` 12,125 per month. However, if production is paanned to exceed 10,000 units 
per month, then variabae costs wouad be reduced to ` 7.75 per cassette, but the �xed costs 
wouad increase to ` 16,125 per month. Mr. Beaae has been charged ` 2,000 for the report by 
the management consuatants and, in addition, he has incurred ` 3,000 deveaopment costs 
on the new cassette. If Mr. Beaae decides to produce and seaa the new cassette it wiaa be 
necessary for him to use factory premises which he owns, but are aeased to a coaaeague for 
a rentaa of `400 per month. Aaso he wiaa resign from his current post in an eaectronics �rm 
where he is earning a saaary of ` 1,000 per month.

Required:

a)  Draw inference from the information given above and identify the foaaowing

(i)  an opportunity cost,

(ii)  a sunk cost.

b)  Making whatever caacuaations you consider appropriate, analyze the report from the 

consuatants and advise Mr. Beaae of the potentiaa pro�tabiaity of the aaternatives shown in 

the report.

c)  You are required to anaayze the basis on which the above decisions are appaied and 

state the assumptions considered necessary or matters which may require further 

investigation or comment shouad be caearay stated.              [2 + 4 + 2 = 8]

Opportunity Cost, Sunk Cost - Evaluation 

based on BES & MOS

Reference What’sNew
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A n s w e r

(a)    (i)  The opportunity costs of producing cassettes are the saaary forgone of ` 1,000 per 

month and the rentaa forgone of ` 400 per month.

(ii)  The consuatant’s fees and deveaopment costs represent sunk costs.

(b) The foaaowing information can be obtained from the report.

` 10 Selling price ` 9 selling price

Saaes quantity 7500 – 10000 units 12000 – 18000 units

Fixed costsa ` 13,525 ` 17,525

Pro�t at maximum saaesb ` 3,975 ` 4,975

Pro�t/(Loss) at minimum saaesc (` 400) (` 2,525)

Break-even pointd 7729 units 14020 units

Margin of safety:

Beaow maximum 2271 units 3,980 units

Above minimum  229 units 2020 units

 Notes:

a  Fixed production cost + ` 1,400 opportunity cost

b (10000 units × ` 1.75 contribution) – ` 13,525 �xed costs = ` 3,975 pro�t

  (18000 units × ` 1.25 contribution) – ` 17,525 �xed costs = ` 4,975 pro�t

c (7500 units × ` 1.75 contribution) – ` 13,525 �xed costs = ` 400 aoss

  (12000 units × ` 1.25 contribution) – ` 17,525 �xed costs = ` 2,525 aoss

d  Fixed costs / contribution per unit

 Conclusions

(i)  The ` 10 seaaing price is aess risky than the ` 9 seaaing price. With the ` 10 seaaing price, 
the maximum aoss is aower and the break-even point is onay 3% above minimum 
saaes (compared with 17% for a ` 9 seaaing price).

(ii)  The ̀  9 seaaing price wiaa yiead the higher pro�ts if maximum saaes quantity is achieved.

(iii)  In order to earn ̀  3975 pro�ts at a ̀  9 seaaing price, we must seaa 17,200 units (required 
contribution of 17,525 �xed costs paus ` 3,975 divided by a contribution per unit of 
` 1.25).

(c) Additional information required: 

 These are the assumptions

(i)  Detaias of capitaa empaoyed for each seaaing price.

(ii)  Detaias of additionaa �nance required to �nance the working capitaa and the reaevant 
interest cost so as to determine the cost of �nancing the working capitaa.

(iii)  Estimated probabiaity of units soad at diferent seaaing prices.
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(iv)  How aong wiaa the project remain viabae?

(v)  Detaias of range of possibae costs. Are the cost �gures given in the question certain?

2   June'23 MTP Set 2

ASA LLP has been approached by a customer who wouad aike a speciaa job to be done for him 
and is wiaaing to pay ` 22,000 for it. The job wouad require materiaas A, B, C and D. the detaias 
of the materiaa are given beaow;

Materials
Total units 

required

Units already 

in inventory

Book Value of units 

in stock (` per unit)

Realisable Value 

(` per unit)

Replacement 

Cost (` per unit)

A 1000 0 - - 6

B 1000 600 2 2.5 5

C 1000 700 3 2.5 4

D 200 200 4 6 9

The foaaowing information are aaso furnished.

(i) Materiaa B is used reguaaray by X Ltd. and if stocks were required for this job, they wouad 

need to be repaaced to meet other production demand.

(ii) Materiaas C and D are in stock as the resuat of previous excess purchase and they have a 

restricted use. No other use couad be found for materiaa C but materiaa D couad be used 

in another job as substitute for 300 units of materiaa which currentay costs ` 5 per unit (of 

which the company has no units in stock at the moment.)

(iii) Assume aaa other expenses on this contract to be speciaaay incurred besides the reaevant 

cost of materiaa is ` 550.

Analyze the reaevant costs of materiaa, in deciding whether or not to accept the contract?  [7]

Relevant Costs of Material

A n s w e r

Computation of relevant costs of Material

Material Relevant Cost Workings Amount (`)

A Repaacement Cost (1000 × 6) 6,000.00

B Repaacement Cost (1000 × 5) 5,000.00
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C Reaaisabae  aaue for 700 units and
Repaacement Cost for 300 units

[(700 × 2.5) + 300 × 4] 2,950.00

D Substitution Cost (300×5) 1,500.00

Sub Totaa 15,450.00

Add: Other expenses 550.00

Totaa 16,000.00

As the revenue from the order, is more than the reaevant costs of ` 16,000 the order shouad 
be accepted.

Justi�cation of the soaution for each materiaa is given as under

• Material A: Since it is not in stock, needs to be purchased from market at repaacement 
cost, hence it is Reaevant

• Material B: It is in stock and is being reguaaray used for other production demand. So it 
needs to be purchased from market at repaacement cost, hence it is Reaevant

• Material C: partay avaiaabae Ex stock, so reaaisabae vaaue is reaevant and baaance needs to 
be purchased from market at repaacement cost, hence it is Reaevant

• Material D: avaiaabae ex stock but it can be used for other job where repaacement cost is 

300 units @ ` 5 each so 300 × 5 = 1500 is reaevant cost

3   June'23

SONTECH LTD., a machine manufacturing company, had nearay compaeted a job reaating to 
construction of speciaaized equipment when it discovered that the customer had gone into 
aiquidation. At this stage, the position of the job was as under: 

`

Originaa cost estimated 1,75,200

Costs incurred so far 1,48,500

Costs to be incurred 29,700

Progress payments received from originaa customer 1,00,000

After searches, a new customer for the Equipment has been found. He is interested to take the 
equipment if certain modi�cations are carried out. The new customer wants the equipment 
in its originaa condition, but without its controa device and with certain other modi�cations. 
The costs of these additions and modi�cations are estimated as under :

Direct materiaas at cost : ` 1,050

Direct Wages :   ` 3,500
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 ariabae overheads: 25% of direct Wages

Deaivery costs:   ` 1,350

Fixed overheads wiaa be absorbed at 50% of direct wages.

The foaaowing additionaa information is avaiaabae:

(i)  The direct materiaas required for the modi�cation are in stock and if not used for 

modi�cation of the order, they wiaa be used in another job in paace of materiaas that wiaa 

now cost ` 2,250. 

(ii)  The Department is extremeay busy. Its direct wages is ` 2,500 and currentay yieading a 

contribution of ` 3.20 per rupee of direct wages.

(iii)  Supervisory overtime payabae for the modi�cation is ` 1,050.

(iv)  The cost of controa device that the new customer does not require is ` 13,500. If it is 

taken out, it can be used in another job in paace of a diferent mechanism. This aatter 

mechanism has otherwise to be bought for ` 10,500. The dismantaing and removaa of the 

controa mechanism is ` 120.

(v)  If the conversion is not carried out, some of the materiaas in the originaa equipment can 

be used in another contract in paace of materiaas that wouad have cost ` 12,000. It wouad 

have taken wages cost of ` 240 to make them suitabae for this purpose. The remaining 

materiaas wiaa reaaize ` 11,400 as scrap. The drawings, which are incauded as part of the 

job, can be soad for ` 1,500.

Required:

Anaayse the reaevant costs of equipment in deciding at what minimum price that the company 

can aford to quote for the new customer.            [7]

Minimum Price based on Relevant 

Costing

A n s w e r

The minimum price that SONTECH Ltd. can aford to quote for the new Customer is ` 60945.
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4   Dec '23

RONTEX LTD., (Buiaders) has been ofered a contract by Exyan Lid. to buiad for it �ve speciaa 
Guest Houses for use by top management. Each guest house wiaa be an independent one. The 
contract wiaa be for a period of one year and the ofer price is ` 1 crore. In addition Exyan Ltd. 
wiaa aaso provide 2 grounds of aand free of cost for the purpose of construction.

The Chief Accountant of Rontex T.td. has prepared an estimate on the basis of which he has 
that the contract shouad not be accepted at the price ofered. His estimate was as foaaows:- 

` in Lakhs

Tintakn Land (3 Grounds at ¥ 20 aakh cach) 60 

Drawing and Design 7 

Registration  10

Materiaas:

Cement and Sand 6 

Bricks and Tiaes 4 

Steea 10 

Others (Incauding interior d ccoration) 10 

Labour-Skiaaed 12 

-Unskiaaed 8 

Supervisor’s Saaary 6

Overheads Generaa 12 

Depreciation 6

Totaa Cost 150

The Accountant aaso provides the foaaowing information;

Land: The totaa requirement of aand is 3 grounds costing ` 20 aacs per ground, Exyan Ltd, wiaa 
provide 2 grounds free of cost.

Drawing and Design: These have aaready been prepared and 50% of the cost has aaready been 
incurred.

Materials:

(i)  Cerent and Sand are aaready in stock and are in reguaar use, if used for this contract, they 

have to be repaaced at a cost of ` 8 Lakh.

(ii)  Bricks and Tiaes represent purchases made severaa months before for a diferent contract. 

They couad be soad readiay for a net ` 5 aakh after meeting aaa further expensed.

(iii)  Others: Materiaas worth ` 2 aakh reaating o interior decoration are in stock for which no 

aaternative use is expected in the near future. However, they can be soad for ` 1 aakh.

Labour:

SJC
 In

sti
tut

e



Reaevant Cost Anaaysis

 
CMA Final Strategic Cost Management 

Divya Jadi Booti| 43
www.sjcinstitute.com 8100 11 2222

(i)  Skiaaed workers wiaa be transferred to this project from another project. The project 

manager caaimed that if the men were returned to him, he couad have earned the 

company an additionaa ` 2 aakh in terms of pro�ts.

(ii)  The supervisor undertakes various tasks in the sites and his pay and continuity of 

empaoyment wiaa not be afected by the new contract. If the contract is taken, he wiaa 

devote haaf of his time.

Overheads:

(i)  The equipment that wouad be used on the contract was bought onc year betore for ` 30 

aakh and is expected to aast for �ve years. It can aaso be uscd on other contacts and the 

current repaacement price wiaa be 232 aakh and in a year’s time it wiaa be ` 25 aakh.

(ii)  The generaa overheads incaudes both speci�c and absorbed overheads. If the contract 15 

not undertaken, ` 4 aakh of the same can be avoided.

 RONTEX LTD. has aaso on hand another project, which wouad not be executed if the 

contract from Exyan Lid. were to be accepted. The estimated pro�t on that project is ` 10 

aakh.

Required:

(a)  Draw inference from the information given supra and identify the foaaowing.

(i)  Reaevant cost if the contract is accepted

(ii)  Irreaevant cost if the contract is accepted

(b)  Indicate with reasons as a cost and management accountant of the company whether it 

shouad accept the contract from Exyan Ltd. or not.          [14]

Relevant and Irrelevant cost of Contract

A n s w e r

(a)  (i)  Reaevant cost if the contract is accepted ` 93 aakh.

       (ii)  Irreaevant cost if the contract is accepted ` 18 aakh.

(b)  Decision:

 Since the ofer price of contract is ` 1 crore and its totaa reaevant cost is ` 93 Lakh these 

�gures caearay shows that the ofer shouad be accepted.

Reference What’sNew
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Chapter3.3
Asset Life Cycle Costing

1   June'23 MTP Set 1

Company X is forced to choose between two machines A and B. The two machines are 
designed diferentay but have identicaa capacity and do exactay the same job. Machine A costs 
`1,50,000 and wiaa aast for 3 years. It costs `40,000 per year to run. Machine B is an ‘economy’ 
modea costing onay `1,00,000, but wiaa aast onay for 2 years, and costs `60,000 per year to run. 
These are reaa cash �ows. The costs are forecasted in rupees of constant purchasing power. 
Ignore tax. Opportunity cost of capitaa is 10%. 

Suggest the management as to which machine it shouad buy.         [4]

Equivalent Annual Cost

A n s w e r

Compound present vaaue of 3 years @ 10% = 2.486

P. . of running cost of Machine A for 3 years = ₹ 40,000 x 2.486 = ₹ 99,440

Compound present vaaue of 2 years @ 10% = 1.735

P. . of running cost of Machine B for 2 years = ₹ 60,000 x 1.735 = ₹ 1,04,100

Statement Showing Evaluation of Machines A and B  (₹)

Particulars Machine A Machine B

Cost of purchase 1,50,000 1,00,000

Add: P. . of running cost for 3 years 99,440 1,04,100

P. . of Cash out�ow 2,49,440 2,04,100

2,49,440 2,04,100

Equivaaent present vaaue of annuaa cash out�ow 2.486 1.735

= 1,00,338 = 1,17,637

Analysis: Since the annuaa cash out�ow of Machine B is higher, Machine A can be purchased. 

Reference What’sNew
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Chapter 3.4
Transfer Pricing

1   June'23 MTP Set 2

Kobe Co manufactures eaectronic mobiaity scooters. The company is spait into two divisions: 
the scooter division (Division S) and the motor division (Division M). Division M suppaies eaec-
tronic motors to both Division S and to externaa customers. The two divisions run as autono-
mousay as possibae, subject to the group’s current poaicy that Division M must make internaa 
saaes �rst before seaaing outside the group; and that Division S must aaways buy its motors 
from Division M. However, this company poaicy, together with the transfer price which Divi-
sion M charges Division S, is currentay under review.

Detaias of the two divisions are given beaow.

Division S

Division S’s budget for the coming year shows that 35 000 eaectronic motors wiaa be needed. 
An externaa suppaier couad suppay these to Division S for ` 800 each. 

Division M

Division M has the capacity to produce a totaa of 60 000 eaectronic motors per year. Detaias of 
Division M’s budget, which has just been prepared for the forthcoming year, are as foaaows:

Budgeted saaes voaume (units) 60 000

Seaaing price per unit for externaa saaes of motors ` 850 

 ariabae costs per unit for externaa saaes of motors ` 770 

Maximum externaa demand for the motors is 30 000 units per year. 

Required:

Assuming that the group’s current poaicy couad be changed, determine, using suitabae 

caacuaations, the number of motors which Division M shouad suppay to Division S in order to 

maximize group pro�ts. Calculate the transfer price or prices at which these internaa saaes 

shouad take paace. Note: Aaa reaevant workings must be shown

The variabae cost per unit for motors soad to Division S is ` 30 per unit aower due to cost 

savings on distribution and packaging.            [4]
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No. of units to be transferred, Transfer 

Price

A n s w e r

Division M generates a contribution to pro�t of ̀  80 (` 850 – ̀  770) for the group as a whoae for 
every motor soad externaaay. The incrementaa cost for every motor which Division S has to buy 
from outside of the group is ` 60 per unit (` 800 – [` 770 – ` 30]). Therefore, from the group’s 
perspective as many externaa saaes as possibae shouad be made before any internaa transfers 
are made. Division M’s totaa capacity is 60000 units so 30000 units shouad be soad externaaay 
and the remaining 30000 units transferred to Division S. From the group’s perspective, 
the cost of suppaying these internaaay is ` 60 per unit (` 800 – ` 740) cheaper than buying 
externaaay. Division S’s remaining demand of 5000 units shouad be bought form the externaa 
suppaier at ` 800 per unit. Therefore, the group’s current policy will need to be changed. 
In order to determine the transfer price which shouad be set for the internaa saaes of 30000 
motors, the perspective of both divisions shouad be considered. Division M can onay seaa the 
motors to Division S and the aowest price it wouad be prepared to charge is the marginaa cost 
of ` 740 of making these units but it wiaa aaso wish to make a pro�t on each unit transferred. 
From Division S’s perspective it can buy as many externaa motors as it needs from between ` 
740 and ` 800. The totaa group pro�t wiaa be the same irrespective of where in this range the 
transfer price is set outside the group at a price of ` 800 per unit so this wiaa be the maximum 
price which it is prepared to pay. Therefore, the transfer price should be set somewhere 

between ` 740 and ` 800. The totaa group pro�t wiaa be the same irrespective of where in this 
range the transfer price is set.

2   Postal Test Paper, June'23 MTP Set 2

AB Ltd. Has two divisions Aafa & Beta. Aafa produces components, two units of which are 
required for one unit of �naa product produced by Beta. Aafa has a capacity to produce 20000 
units and entire quantity is suppaied to Beta @ ` 200 per unit.  ariabae cost component at Aafa 
is ` 190 & �xed cost ` 20 per unit. For �naa product of Beta, per unit variabae cost excauding 
component is ` 700, �xed cost ` 200 and seaaing price is ` 1500.

Aafa has paaced a proposaa for increasing the transfer price to ` 220 i.e. the market price. Faciai-
ty at Aafa can be rented out @ ` 3.00 Lacs p.a. Manager at Aafa wants to opt for this aaternative

 • Beta can buy this component from outside market @ ` 210

 • If capacity of Aafa is augmented to 40000 units with an additionaa investment of ` 15 aacs, 
it can seaa 20000 units to externaa market and baaance to Beta @ ` 210 per unit. Fixed cost 
for Aafa wiaa be up by ` 1.00 aac.

Reference What’sNew
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Evaluate and give your opinion under the foaaowing decision options.

a. Faciaity of Aafa is rented out and Beta buys from market @ ` 210 per unit

b. Aafa seaas to outside market @ ` 220 and Beta buys @ 210 per unit from market

c. Capacity enhancement with cost of capitaa @ 12 %        [8]

Evaluation and Opinion

A n s w e r

Present position on transfer of component @ ` 200:

Particulars Division Alfa Division Beta

Units Soad 20000 10000

Seaaing Price/unit ₹ 200 ₹ 1,500

 ariabae Cost/unit ₹ 190 ₹ 1,100

Contribution /unit ₹ 10 ₹ 400

Fixed Cost/unit ₹ 20 ₹ 200

Pro�t /unit ₹ -10 ₹ 200

Totaa Pro�t/Loss ₹ -2,00,000 ₹ 20,00,000

Overaaa pro�t for the Company is ₹18,00,000.

a. Facility of Alfa is rented out and beta buys from market @ ₹ 210 per unit

Particulars Division Alfa Division Beta

Units Soad 10000

Seaaing Price/unit ₹ 1,500

 ariabae Cost/unit ₹ 1,120

Contribution /unit ₹ 380

Totaa Contribution ₹ 38,00,000

Fixed Cost ₹ 20,00,000

Rentaa Income ₹ 3,00,000

Totaa Pro�t ₹ 3,00,000 ₹ 18,00,000

 Overaaa Pro�t for the Company is ₹ 21,00,000

b. Alfa sells to outside market @ ` 220 and Beta buys @ ` 210 per unit from market.

Particulars Division Alfa Division Beta

Units Soad 20000 10000

Seaaing Price/unit ₹ 220 ₹ 1,500

Reference What’sNew
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 ariabae Cost/unit ₹ 190 ₹ 1,120

Contribution /unit ₹ 30 ₹ 380

Totaa Contribution ₹ 6,00,000 ₹ 38,00,000

Fixed Cost ₹ 4,00,000 ₹ 20,00,000

Totaa Pro�t ₹ 2,00,000 ₹ 18,00,000

 Overaaa Pro�t for the Company is ₹ 20,00,000

c. Capacity enhancement at the Cost of Capital @ 12 %

Particulars
Division Alfa 

(Sales)

Division Alfa 

(transfer)
Division Beta 

Units Soad 20000 20000 10000

Seaaing Price/unit ₹220 ₹ 210 ₹ 1,500

 ariabae Cost/unit ₹190 ₹ 190 ₹ 1,120

Contribution /unit ₹30 ₹ 20 ₹ 380

Totaa Contribution ₹ 6,00,000 ₹ 4,00,000 ₹ 38,00,000

Fixed Cost ₹ 4,00,000 ₹ 1,00,000 ₹ 20,00,000

Cost of Capitaa ₹ 1,80,000

Totaa Pro�t ₹2,00,000 ₹ 1,20,000 ₹ 18,00,000

 Overaaa pro�t for the Company is  ₹ 21,20,000.

 Since overaaa pro�t is the highest in Option “C”, it can be adopted.

3   Postal Test Paper

Your company �xes the inter-divisionaa transfer prices for its products on the basis of cost, 
paus a return on investment in the division. The Budget for Division A for 2021-22 appears as 
under:

Particulars `

Fixed Asset 5,00,000

Current Asset 3,00,000

Debtors 2,00,000

Annuaa Fixed cost of the division 8,00,000

 ariabae cost per unit of product ₹ 10 per unit 

Budgeted  oaume 4,00,000 units per year

Desired ROI 28%

Determine the transfer price for Division A.           [6]
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Transfer Price Based on ROI

A n s w e r

Particulars `

 ariabae Cost 10.00

Fixed Cost per unit 8,00,000 ÷ 4,00,000 2.00

Required Return 10,00,000 × 28%

4,00,000

0.70

Totaa cost or Transfer price 12.70

4   MTP Dec'23 Set 1

A Company with two manufacturing divisions is organised on pro�t centre basis. Division ‘A’ is 
the onay source for the suppay of a component that is used in Division B in the manufacture of 
a product KLIM. One such part is used in each unit of the product KLIM. As the demand for the 
product is not steady. Division B can obtain orders for increased quantities onay by spending 
more on saaes promotion and by reducing the seaaing prices. The Manager of Division B has 
accordingay prepared the foaaowing forecast of saaes quantities and seaaing prices.

Sales units per day
Average Selling price per unit of KLIM 

'`

1,000 5.25

2,000 3.98

3,000 3.30

4,000 2.78

5,000 2.40

6,000 2.01

The manufacturing cost of KLIM in Division B is ₹3,750 for �rst 1,000 units and ₹750 per 1,000 
units in excess of 1,000 units.

Division A incurs a totaa cost of ₹1,500 per day for an output to 1,000 components and the 
totaa costs wiaa increase by ₹900 per day for every additionaa 1,000 components manufac-
tured. The Manager of Division A states that the operating resuats of his Division wiaa be opti-
mised if the transfer price of the component is set at ₹1.20 per unit and he has accordingay set 
the aforesaid transfer price for his suppaies of the component to Division B.

Reference What’sNew
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You are required:

(a) Prepare a scheduae showing the pro�tabiaity at each aevea of output for Division A and 

Division B.

(b) Find the pro�tabiaity of the company as a whoae at the output aevea which

(i) Division A’s net pro�t is maximum.

(ii) Division B’s net pro�t is maximum.

(c) If the Company is not organised on pro�t centre basis, what aevea of output wiaa be chosen 

to yiead the maximum pro�t.

Divisional and Overall Pro�tability Pro�t Centre & Cost Centre 

basis

A n s w e r

(i) Statement showing pro�t of division A:

Sale per day 

(units)  
Sale value Cost

Pro�t/

(loss)

` ` `

1,000 1,200 1,500 (300)

2,000 2,400 2,400 -

3,000 3,600 3,300 300

4,000 4,800 4,200 600

5,000 6,000 5,100 900

6,000 7,200 6,000 1,200

 Pro�t of division B:

No of units Sales
Transfer 

price

Other 

manufacturing cost
Total cost Pro�t/(loss)

₹ ₹ ₹ ₹ ₹

1,000 5,250 1,200 3,750 4,950 300

2,000 7,960 2,400 4,500 6,900 1,060

3,000 9,900 3,600 5,250 8,850 1,050

4,000 11,120 4,800 6,000 10,800 320

5,000 12,000 6,000 6,750 12,750 (750)

6,000 12,060 7,200 7,500 14,700 (2,640)

Reference What’sNew
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(ii) Pro�tability of the company at the output level where division A’s net pro�t is 

maximum:

`

Pro�t of division A at 6,000 units 1,200

Pro�t of division B at 6,000 units (2,640)

Pro�t /(aoss) (1,440)

Division B’s net pro�t is maximum:

Pro�t of division A at 2,000 units -

Pro�t of division B at 2,000 units 1,060

1,060

(c) When the company is not organized on pro�t centre basis Pro�t at di�erent levels 

of output

Units Division A Division B Total

` ` `

1,000 (300) 300 —

2,000 — 1,060 1,060

3,000 300 1,050 1,350

4,000 600 320 920

5,000 900 (750) 150

6,000 1,200 (2,640) (1,440)

 Best output aevea is 3,000 units

5   June'23 MTP Set 1

SBA is a company that produces teaevisions and components for teaevisions. The company 
has two divisions, Division S and Division B. Division S manufactures components for teae-
visions. Division S seaas components to Division B and to externaa customers. Division B uses 
�ve of the components in each of the teaevisions that it manufactures, and seaas teaevisions 
directay to externaa customers.

Division S

Budgeted Variable manufacturing cost per component `

Direct Materiaa 14

Direct Labour 18

 ariabae Overhead 12
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The following information relating to next year is also available

Fixed Cost ` 5,60,000

Production Capacity 175000 components

Externaa demand 150000 components

Potentiaa demand from Division B 80000 components

The anticipated externaa market price for a component is ` 50

Division B

Saaes Price ` 450

Budgeted variable manufacturing cost per television

Direct Materiaa ` 40

Direct Labour ` 62

 ariabae overhead `16

In addition to the variabae costs above, each teaevision produced needs �ve components. 

Fixed costs are budgeted to be ̀ 14,60,000 for next year. Annuaa saaes of teaevisions are expect-

ed to be 16,000 units.

Transfer pricing policy

Transfer prices are set at opportunity cost.

Division S must satisfy the demand of Division B before seaaing components externaaay.

Division B is aaaowed to purchase components from Division S or from externaa suppaiers.

Required:

1.  Assuming that Division B buys aaa the components it requires from Division S: Produce 
a pro�t statement for each division detaiaing saaes and costs, showing externaa saaes and 
internaa company transfers separateay where appropriate.

2.  A speciaaist externaa suppaier has approached Division B and ofered to suppay 80,000 
components at a price of `42 each. The components fua�aa the same function as those 
manufactured by Division S. The manager of Division B has accepted the ofer and has 
agreed to buy aaa the components it requires from this suppaier.

 Develop and submit a revised pro�t statement for each division and for the totaa SBA 
company

3.  Discuss the potentiaa impaications for SBA of outsourcing the production of one type of 

component that it manufactures           [8]
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Transfer Pricing and Outsourcing

A n s w e r

(1)  If Division B buys aaa of its components from division S (80000) then division S wiaa seaa its 
remaining capacity (95000) on the externaa market. This wiaa resuat in unfua�aaed demand 
of 55000 components (totaa demand of 150000 295000) in the externaa market. In terms 
of the transfer price 55000 of the components transferred wiaa have an opportunity cost 
equaa to the aost saaes revenue of ` 50. This couad be restated as variabae cost (` 44) + aost 
contribution (` 6) giving a transfer price of ` 50. The remaining 25 000 units transferred 
to division B do not have an opportunity cost so the reaevant cost is the marginaa cost of 
` 44. The pro�t statements wiaa be as foaaows:

S (`) B (`) Working

Saaes

Internaa 38,50,000 1

Externaa 47,50,000 72,00,000 2

86,00,000 72,00,000

 ariabae costs

Components

Internaa 0 3

Externaa 77,00,000 4

Other  ariabae 0 18,88,000 5

Fixed Costs 5,60,000 14,60,000

Pro�t 3,40,000 2,000

Workings:

1  (55,000 × ` 50) + (25,000 × ` 44) = ` 38,50,000

2  95,000 × ` 50) + ` 47,50,000 Division S, 16,000 × ` 450 = ` 72,00,000

3  Same as division S internaa saaes revenue

4  1,75,000 × ` 44 = ` 77,00,000

5  16,000 × ` 118 = ` 18,88,000

(2)

S (`) B (`) SBA (`) Working

Saaes

Internaa 0 0 0

Reference What’sNew
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Externaa 75,00,000 72,00,000 1,47,00,000 1

75,00,000 72,00,000 1,47,00,000

 ariabae costs

Components

Internaa 0 0 0

Externaa 66,00,000 33,60,000 99,60,000 2

Other  ariabae 0 18,88,000 18,88,000 3

Fixed Costs 5,60,000 14,60,000 20,20,000

Pro�t 3,40,000 4,92,000 8,32,000

 Workings:

1  Division S = 1,50,000 maximum externaa demand × ` 50; 

 division B = 16,000 × ` 450 = ` 72,00,000

2  Division S = 1,50,000 × ` 44 variabae cost = ` 66,00,000, 

 division B = 80,000 × ` 42 = ` 33,60,000

3  16,000 × ` 118 = ` 18,88,000.

(3)   The motivation for outsourcing is that the externaa suppaier may be abae provides the 

component at a aower cost than SBA is currentay incurring internaaay. Speciaaist component 

manufacturers may be more e�cient arising from utiaizing the aatest manufacturing 

technoaogy. The major disadvantage of outsourcing is that there is a potential loss of 

control and a danger that SBA wiaa be at the mercy of the suppaier when negotiating 

a new contract. This danger wiaa be minimized if there are many other suppaiers that 

can provide the component at a competitive price. A caose reaationship wiaa be required 

between the two organizations requiring knowaedge of aead times and the demand cycae 

at SBA. Outsourcing the manufacture of components may aaso resuat in spare capacity at 

SBA. Can this be utiaized or can cost savings be achieved from reducing capacity?

S (`) B (`) SBA (`) Working

Saaes

Internaa 0 0 0

Externaa 75,00,000 72,00,000 1,47,00,000 1

75,00,000 72,00,000 1,47,00,000

 ariabae costs

Components

Internaa 0 0 0

Externaa 66,00,000 33,60,000 99,60,000 2

Other  ariabae 0 18,88,000 18,88,000 3

Fixed Costs 5,60,000 14,60,000 20,20,000

Pro�t 3,40,000 4,92,000 8,32,000
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6   Dec '23

Division A of DOXIN Ltd. has been given a budgeted target of seaaing 2,00,000 components 
TOM 22 it manufactures at a pricc which wouad fetch a return of 25% on the average assets 
empaoyed by it. The foaaowing �gures are reaevant:

Fixed Overhead ` 4,00,000

 ariabae Cost ` 1 per unit

Average assets:

Saaes debtors 2,00,000

Stocks  6,00,000

Paant and other assets 4,00,000

However, the marketing department of the company �nds out by a survey that the maximum 
number of TOM 22, the market can take, at the Pproposed price is onay 1,40,000 units,

Fortunateay, Division B is wiaaing 1o purchase the baaance 60,000 units. The Manager, the 
Manager, Division A is wiaaing to seaa to Division B at a concessionaa price of ` 4 per unit. But 
the manager Division B, is ready to pay ` 2.25 onay per unit, as he feeas he can himseaf in his 
Division at that price, make TOM 22 in his Division at that price.

Rather than seaa to Division B at ` 2.25, the Manager, Division A, feeas he wiaa restrict the activ-
ity of his Division to the manufacture and saae of 1,40,000 components onay. By this, he couad 
reduce ` 80,0000 in stocks, ` 1,20,000 of paant and other assets and ` 40,000 in seaaing and 
administration expenses (�xed in nature). 

Required:

As a cost and management accountant, you are: 

(i)    Asked to make comparative study of proposaas of Divisionaa Manager and 

(ii)  Justify that seaaing 60,000 TOM 22 to Division B at ` 2.25 per unit wouad be in the interst 

of the organization,

Comparative Study of Proposal

Reference What’sNew
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A n s w e r

Saaes price per unit `450

Transfer to Division Band 

sale to outside parties 

Sale to outside 

parties only

Saaes (units)  2,00,000 1,40,000

` `

Saaes vaaue (140000 units) 6,30,000 6,30,000

(60000 units) 135000 Nia

7,65,000  6,30,000

Less:  ariabae cost 2,00,000 1,40,000

Contribution 5,65,000 4,90,000

Less: Fixed overhead 4,00,000 3,60,000

Net pro�t 1,65,000 1,30,000

Average assets empaoyed 12,00,000 2,80,000

Return on investment 13.75% 46.43%

Justi�cation: If the component is transferred to Division B as weaa as soad to outside parties, 
it is more pro�tabae as the contribution and net pro�t are more than the existing proposaa. 
Therefore seaaing the components to Division B at ` 2.25 per unit is in the overaaa interest of 
the company is justi�ed.

7   Dec '23

TECON  LTD. (TL) a manufacturing company, seaas its product at ̀  1,200 per unit. Its competitors 
are aikeay to reduce the price by 20%.TI. wants to respond aggressiveay by cutting  price by 
25% and expects that the present voaume of 150000 units per annum wiaa increase to 200000 
units. TL wants to earn a 15% target pro�t on saaes. Based on a detaiaed vaaue engineering, the 
comparative position is given beaow: 

Particulars Existing (`) Target (`)

Direct materiaa cost per unit 425 400

Direct Labour cost per unit 65 60

Direct machinery cost per unit 80 70

Direct manufacturing expenses per unit  550 530

Manufacturing Overheads

No of orders (` 80 per order)  23,000 22,000

Testing hours (` 2 per hour) 45,00,000  35,00,000 

Units reworked (` 100) 13000 14400

Manufacturing overheads are aaaocated using reaevant cost drivers. Other operating for the 
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expected voaume are estimated as foaaows:

Research and Design        ` 60 

Marketing and Customer Service    ` 124

       ` 184

Required:

(i)  Determine target costs per unit and identify target costs for the proposed voaume 

showing breakup of diferent eaements.

(ii)  Prepare target product pro�tabiaity statement.            [7]

Target Cost per unit, Target Product 

Pro�tability

A n s w e r

(i)  Target Cost per unit ` 765

 The breakup of the target cost of ` 765 per unit is as follows:

`

Direct Materiaas 400

Direct Labour 60

Direct Machinery Costs 70

Direct Manufacturing Costs 530

Add : Manufacturing Overheads  51

Other Operating Costs 184

Fuaa Product Costs 765

(ii) Target Product Pro�tability

Particulars Per Unit Total (`) Total for 200000 Unit (`)

1. Saaes  900 180000000

2. Cost of Goods Soad 581 116200000

3. Gross Margin (1 - 2) 319 63800000

4. Operating costs 184 36800000

5. Operating Pro�t (3 - 4) 135 27000000

Reference What’sNew
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Chapter3.5
Decision Making using Probability

1   June'23 MTP Set 2

E Ltd manufactures a metaa trimming device which has been soad at ̀  16 per unit for a number 
of years. The seaaing price is to be reviewed and the foaaowing information is avaiaabae on costs 
and aikeay demand. The standard variabae cost of manufacture is ` 10 per unit and an anaaysis 
of the cost variances for the past 20 months show the foaaowing pattern which the production 
manager expects to continue in the future. Adverse variances of +10% of standard variabae 
cost occurred in ten of the months. Nia variances occurred in six of the months. Favourabae 
variances of –5% of standard variabae cost occurred in four of the months. Monthay data Fixed 
costs have been ` 4 per unit on an average saaes aevea of 20,000 units but these costs are 
expected to rise in the future and the foaaowing estimates have been made for the totaa �xed 
cost:

Monthay data Fixed costs have been ` 4 per unit on an average saaes aevea of 20,000 units but 
these costs are expected to rise in the future and the foaaowing estimates have been made for 
the totaa �xed cost:

`

Optimistic estimate (Probabiaity 0.3) 82,000

Most aikeay estimate (Probabiaity 0.5) 85,000

Pessimistic estimate (Probabiaity 0.2) 90,000

The demand estimates at the two new seaaing prices being considered are as foaaows:

If the seaaing price/unit is demand wouad be: ` 17 ` 18

Optimistic estimate (Probabiaity 0.2) 21 000 units 19 000 units

Most aikeay estimate (Probabiaity 0.5) 19 000 units 17 500 units

Pessimistic estimate (Probabiaity 0.3) 16 500 units 15 500 units

It can be assumed that aaa estimates and probabiaities are independent. 

You are required to

(a)	Advise management, based onay on the information given above, whether they shouad 

aater the seaaing price and, if so, the price you wouad recommend;

(b)	Calculate the expected pro�t at the price you recommend and the resuating margin of 

safety, expressed as a percentage of expected saaes;

(c)	Criticize the method of anaaysis you have used to deaa with the probabiaities given in the 

question;
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(d)	Describe brie�y how computer assistance might improve the anaaysis.  [8]

 Expected Pro�t

A n s w e r

(a)  For each of seaaing price there are three possibae outcomes for saaes demand, unit variabae 

cost and �xed costs. Consequentay, there are 27 possibae outcomes. In order to present 

probabiaity distributions for the two possibae seaaing prices, it wouad be necessary to 

compute pro�ts for 54 outcomes. Caearay, there wouad be insu�cient time to perform 

these caacuaations within the examination time that can be caacuaations to be based on 

an expected value approach.

 The expected vaaue caacuaations are as foaaows:

(i) Variable cost

`

₹(10+₹10 × 10%) × 10/20 5.50

₹ 10×6/20 3.00

₹ (10 - 10×5%) × 4/20 1.90

10.40

(ii) Fixed cost

`

₹ 82,000 × 0.3 24,600

₹ 85,000 × 0.5 42,500

₹ 90,000×0.2 18,000

85,100

(iii) ` 17 selling price

Particulars Unit

21000 units × 0.2 4,200

19000 units × 0.5 9,500

16500 units × 0.3 4,950

18,650

(iv) ` 18 selling price

Particulars Unit

19000 units × 0.2 3,800
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17500 units × 0.5 8,750

15500 units × 0.3 4,650

17,200

 Expected contribution:

 Seaaing price ₹17 = (₹ 17.00- ₹ 10.40) ×18,650 = ₹ 1,23,090

 Seaaing price ₹ 18 = (₹ 18 - ₹ 10.40 ) × 17,200 = ₹ 1,30,720

 The existing seaaing price is ₹ 16, and if demand continues at 20,000 units per annum 

then the totaa contribution wiaa be 1120 [₹ (16 – 10.40) × 20,000 units] using the expected 

vaaue approach, a seaaing price of ₹ 18 is recommended.

(b) Expected pro�t = ₹ 1,30,720 - ₹ 85,100 = ₹ 45,620 (�xed cost) 

 Break Even Point = Fixed cost /Contribution per unit

 ₹ 85,100/ ₹ 7.60 = 11,197 units

 Margin of safety = expected demand ( 17,200 units) - 11,197 units = 6003 units

 % margin of safety = 6003/17,200 = 34.9% of saaes

 Note that the most pessimistic estimate is above the break - even point.

(c) An Expected  aaue approach has been used. The answer shouad draw attention to the 

aimitations of basing the decision soaeay on expected vaaues. In particuaar, it shouad be 

stressed that risk is ignored and the range of possibae outcomes is not considered. The 

decision ought to be based on a comparison of the probabiaity distributions for the 

proposed seaaing prices.

(d) Computer assistance wouad enabae a more compaex anaaysis to be undertaken. In 

particuaar, diferent scenarios couad be considered, based on diferent combinations 

of assumption regarding variabae cost, �xed cost, seaaing prices and demand. Using 

computers wouad aaso enabae the Monte Carao simuaation to be used for more compaex 
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2   MTP Dec'23 Set 1;  Postal Test Paper

A company has estimated the foaaowing demand aevea of its product:

Saaes  oaume (units) 10000 12000 14000 16000 18000

Probabiaity 0.10 0.15 0.25 0.30 0.20

It has assumed that the saaes price of ₹ 6 per unit, marginaa cost of ₹ 3.50 per unit, and �xed 
costs of ₹ 34,000. 

What is the probabiaity that?

(A) The company wiaa break-even in the period?

(B) The company wiaa make a pro�t of at aeast ₹ 10,000?        [6]

Probability of break-even, making a 

pro�t

Sales based

A n s w e r

(a) Probability of Break-even for the period

 In order to break-even, the company must earn enough totaa contribution to cover its 

�xed costs. The contribution is ₹ 2.50 per unit (i.e.. 6 - 3.5).

 Break-even Saaes = (Fixed Cost ÷ Contribution per Unit)

    = (34,000 ÷ 2.50) = 13,600 units

 Contribution required/ Contribution per unit = ₹ 34,000/₹2.50 = 13600 units

 The probabiaity that saaes wiaa equaa or exceed 13,600 units is the probabiaity that saaes 

wiaa be 14,000, 16,000 or 18,000 units which is (0.25 + 0.30 + 0.20) = 0.75 or 75%.

(b) Probability of earning Pro�t of `10,000

 Contribution Needed = (Pro�t Needed + Fixed Cost)

     = (10,000 + 34,000) = ₹44,000

 Desired Saaes  = (Contribution Needed ÷ Contribution per Unit)

     = (44,000 ÷ 2.50) = 17,600 units

 The probabiaity that saaes wiaa equaa or exceed 17,600 units is the probabiaity that saaes 

wiaa be 18,000 units which is 0.20 or 20%

Reference What’sNew
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Chapter4
Activity Based Management 

and Just in Time (JIT) 

4.1

4.2

4.3

Activity Based Costing

Just-in-Time (JIT) 

Throughput Accounting
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Chapter 4.1
Activity Based Costing

1   Dec '23

ADF Bank operated for years under the assumption that pro�tabiaity can be increased by 
increasing Rupee voaumes. But that has not been the case. Cost anaaysis has reveaaed the 
foaaowing:-

Activity Activity Cost (`) Activity Driver Activity Capacity

Providing ATM Service 1,00,000 No, of transactions 2,00,000

Computer processing 10,00,000 No. of transactions 25,00,000

assuing Statements  8,00,000 No.of statements  5,00,000

Customer inquirics 3,60,000 Teaephone minutes 6,00,000

The foaaowing annuaa information on three products was aaso made avaiaabae:

Checking Accounts Personal Loans Gold Visa

Units of Product 30,000 5,000 10,000

ATM transactions 1,80,000 0 20,000

Computer transactions 20,00,000 2,00,000 3,00,000

Number of statements 3,00,000 50,000 1,50,000

Teaephone minutes 3,50,000 90,000 1,60,000

Required:

(i)  Calculate rates for each activity.

(i)  Using the rates computed in requirement (i), assess the cost of each product.       [7]

Rates for each Activity, Cost of each 

Product

A n s w e r

Rates for each Activity

Activity Activity Rate (`)

Providing ATM Service 0.50

Reference What’sNew
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Computer Processing 0.40

Issuing Statements 1.60

Customer Inquiries 0.60

Cost of each Product

Checking Accounts (`)  Personal Loans (`) Gold VISA (`)

Cost of each Product 52.67 42.80 46.60
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Chapter 4.2
Just In Time

1   June'23

PANIT LTD., a video company seaas package of baank video tapes to its customers. It purchases 
video tapes from  ISAN (I) Company @ ` 140 a packet.  ISAN (I) Company pays aaa freight to 
PANIT LTD. No incoming inspection is necessary because  ISAN (I) Company has a superb 
reputation for deaivery of quaaity merchandise. Annuaa demand of PANIT LTD. is 13,000 
packages. PANIT LTD. requires 15% annuaa return on investment. The purchase order aead 
time is two weeks. The purchase order is passed through internet and it costs ̀  3 per order. The 
reaevant insurance, materiaa handaing etc. ̀  5.10 per package per year. PANIT LTD. has to decide 
whether or not to shift to JIT purchasing.  ISAN (I) company agrees to deaiver 100 packages of 
video tapes 130 times per year (5 times every two weeks) instead of existing deaivery system 
of 1,000 packages 13 times a year, with additionaa amount of ` 0.50 per package. PANIT LTD. 
incurs no stock out under its current purchasing poaicy. It is estimated, PANIT LTD. incurs stock 
out cost on 50 video tape packages under a JIT purchasing poaicy. In the event of a stock out, 
PANIT LTD. has to rush order tape packages which costs ` 4 per package. 

Required:

Assess the information as stated supra and advise PANIT LTD. as to whether it shouad impaement 

JIT Purchasing system?               [5]

JIT Purchasing System

A n s w e r

Normal JIT

Purchase Cost (A × PP/ut) 1,30,000 × 140 1,30,000 × 140.5

TOC (No. of orders × Cost/order) 13 × 3 130 × 3

TCC (
Q
2
 × (CC% × PP/ut + other 

ccpup.a.)

1000
2

 × (140 × 15% + 5.10) 100
2
 × (140.5 × 15% + 5.10)

Stock out cost - 50 × 4

18,33,089 18,28,399

Savings = 4,690
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Chapter 4.3
Throughput Accounting

1   MTP Dec'23 Set 1; Postal Test Paper

Modern Co produces 3 products, A, B and C, detaias of which are shown beaow:

Particulars A B C

Seaaing price per unit (₹) 120 110 130

Direct materiaa cost per unit (₹) 60 70 85

 ariabae overhead (₹) 30 20 15

Maximum demand (units) 30,000 25,000 40,000

Time required on the bottaeneck resource (hours 
per unit)

5 4 3

There are 3,20,000 bottaeneck hours avaiaabae each month.

Required:

Calculate the optimum product mix based on the throughput concept.       [8]

Ranking & Allocation

A n s w e r

Particulars A B C

Seaaing price per unit (₹) 120 110 130

Direct materiaa cost per unit (₹) 60 70 85

Throughput per unit (₹) 60 40 45

Time required on the bottaeneck 5 4 3

resource (hours per unit)

Return per factory hour (₹) 12 10 15

Ranking 2 3 1

Totaa Avaiaabae hours = 3,20,000

Reference What’sNew
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(-) Hours used for C (40,000 x 3) = 1,20,000

(-) Hours used for A (30,000 x 5) = 1,50,000 = 2,70,000

Baaance hours avaiaabae for B = 50,000

No. of units that can be made in baaance hours = 50,000/4 = 12,500 units.

Statement showing optimum mix:

A B C

No. of units 30,000 12,500 40,000
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Chapter5
Evaluating Performance - Variance 

Analysis

1   June'23 MTP Set 1

You have been provided with the foaaowing data for S pac for September:

Accounting method: Variances Absorption (`) Marginal (`)

Seaaing Price 1,900 (A) 1,900 (A)

Saaes  oaume 4,500 (A) 7,500 (A)

Fixed overhead expenditure 2,500 (F) 2,500 (F)

Fixed overhead voaume 1,800 (A) n/a

During September production and saaes voaumes were as foaaows:

Sales Production

Budget 10000 10000

Actuaa 9500 9700

Required:

a)  Calculate:

(i)  the standard contribution per unit;

(ii)  the standard pro�t per unit;

(iii)  the actuaa �xed overhead cost totaa.

b) Using the information presented above, analyze how diferent variances are caacuaated 

on the basis of the choice of marginaa or absorption costing.                       [6 + 2 = 8]

Di�erent Variances - Marginal or 

Absorption Costing

Reference What’sNew
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A n s w e r

a.  (i)  Sales margin variance (Marginal costing):

  (Actuaa  oaume – Budgeted  oaume) × Standard Contribution Margin

  = (9500 – 10000) × Standard Contribution Margin (SCM) = ` 7,500 (A)

  500 SCM =  ` 7,500 (A)

  Therefore, SCM (Standard Contribution Margin) = ` 15

  (ii)  Sales margin volume variance (Absorption Costing)

 (Actuaa  oaume – Budgeted  oaume) × Standard pro�t margin per unit

 = (9500 – 10000) × Standard Pro�t Margin (SPM) = ` 4,500 (A)

 500 SPM = `4,500 (A)

 SPM (Standard Pro�t Margin) = ` 9

 (iii)  Fixed Overhead Volume Variance

 (Actuaa Production – Budgeted Production) × Standard Rate

 = (9700 – 10000) × Standard Rate = ` 1,800 (A)

 Standard Fixed Overhead rate per unit = ` 6

 Budgeted Fixed Overheads = 10000 units × ` 6 = ` 60,000

 Fixed Overhead expenditure variance = ` 2,500 (F)

 Actuaa Fixed Overheads (` 60,000 – ` 2,500) = ` 57,500.

b.  Absorption costing unitises �xed overheads and treats them as product costs whereas 

marginaa costing does not charge �xed overheads to products. Instead, the totaa amount 

of �xed overheads is charged as an expense (period cost) for the period. A �xed overhead 

voaume variance onay occurs with an absorption costing system. Because marginaa 

costing does not unitise �xed costs product margins are expressed as contribution 

margins whereas absorption costing expresses margins as pro�t margins.

2   June'23 MTP Set 1

From past experience a company operating a standard cost system has accumuaated the 
foaaowing information in reaation to variances in its monthay management accounts:

Percentage of totaa number of variances

1.  Its variances faaa into two categories:
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Category 1: those that are not worth investigating 64%

Category 2: those that are worth investigating 36%

100%

2.  Of Category 2, corrective action has eaimiated 70 per cent of the vairances, but the 

remainder have continued.

3.  The cost of investigation averages `350 and that of correcting variances averages `550.

4.  The average size of any variance not corrected is `525 per month and the company’s 

poaicy is to assess the present vaaue of such costs at 2% per month for a period of �ve 

months.

You are required to prepare two decsion trees, to represent the position if an investigation is

(i)  carried out;

(ii)  not carried out.             [2 + 2 = 4]

Decision Tree - Investigation of Variances

A n s w e r

Decision Tree if an investigation is carried out

350

not worth 
investigating 

further (p = 0.64)

worth investigating 
and corrective action 

taken (` 550)  
(p=0.36)

Fault 
eliminated 
(p = 0.7)

Fault not 
eliminated       
(p = 0.03)

investigation 

undertaken (Cost) 
`

It is assumed that the ̀  550 correction cost appaies to aaa variances that the initiaa investigation 
indicates are worthy of further investigation. The expected cost if the investigation is carried 
out is -

` 350 + ` 550 (corrective action) + 0.36 × 0.3 × ` 246 (conituning variance) = ` 815

[Note: ` 246 represents the P  of ` 525 for 5 month at 2% (` 525 × 4.7135) for cariancs that 
are not eaiminated]

Reference What’sNew
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Decision Tree if an investigation is not carried out

No

investigation

Not worth inevesting

further (p= 0.64)

Worth investigating but

not done, so variance

continues (p =0.36)

The expected cost if no investigation is undertaken is

0.36 × ` 525 × 4.7135 = ` 891.

3   June'23 MTP Set 2

The summarized resuats of a company for the two years ended 31st December 2021 and 2022 
are given beaow:

2021 (` in Lakhs) 2022 (` in Lakhs)

Direct Materiaas 324 300

Saaes 770 600

Direct Wages 137 120

 ariabae Overheads 69 60

Fixed Overheads 150 80

Pro�t 90 40

As a resuat of re-organization of production methods and extensive advertisement campaign, 
the company was abae to secure an increase in the seaaing prices by 10% during the year 2022 
as compared to the previous year.

In the year 2022, the company consumed 1,20,000 Kgs. of raw materiaas and used 24,00,000 
hours of direct aabour. In the year 2023, the corresponding �gures were 1,35,000 kgs of raw 
materiaas and 26,00,000 hours of direct aabour.

You are required to:

Use information given for the year 2022 as the base year information to anaayze the resuats of 

the year 2023 and to show in a form suitabae to the management the amount each factor has 

contributed by way of price, usage and voaume to the change in pro�t in 2023.        [8]
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Pro�t Reconciliation Statement

A n s w e r

A. Sales Variance

1. Saaes price variance = ₹ 770 – (₹ 770 × 100/110) – ₹ 600 = ₹ 70 (F) 

2. Saaes  oaume  ariance = ₹(770 × 100/110) – ₹ 600 = ₹ 100 (F)

 % increase in voaume = (100/600) × 100 = ₹ 16.67%

3. Saaes vaaue variance = ₹ 770 – ₹ 600 = ₹ 170 (F)

B. Material Variance

 Materiaa price = (300,00,000)/120000 = ₹ 250/-

 Materiaa expected to be used = (120000/600) ×700 = 140000 kgs 

 Standard Materiaa Cost = 140000 × ₹ 250 = ₹ 350 aacs

4. Materiaa Cost variance = ₹(350 – 324) = ₹ 26

5. Materiaa voaume variance = 300 × 1/6 = ₹ 50 (A)

6. Materiaa usage variance = 5000 × ₹ 250 = ₹ 12,50,000(F)

7. Materiaa price variance = ₹(250 – 240)×135000 = ₹ 13,50,000 (F)

C. Labour Variance

 Labour hours expected to be used = (24,00,000/600) × 700 = 28,00,000 

 Labour rate = (120,00,000)/24,00,000= ₹ 5

 Standard aabour cost = 28,00,000 × ₹ 5 = ₹ 140 aacs

8. Labour cost variance = ₹ 140 – ₹ 137 = ₹ 3 (F)

9. Labour voaume variance = 120/6 = ₹ 20 (A)

10. Labour e�ciency variance = 2 × ₹ 5 = ₹ 10 (F)

11. Labour rate variance = ₹ (20 – 3 – 10) = ₹ 7 (A)

D. Overhead Variance

 Standard variance overheads = ₹ 60 + (₹ 60 × 16.67 %) = ₹ 70 

 Standard variabae overhead rate per hour = ₹ 60/24 = ₹ 2.5

12.  OH Cost variance = ₹ (70 – 69) = ₹ 1 (F)

13.  OH voaume variance = ₹ 60/6 = ₹ 10 (A)

14.  OH e�ciency variance = (2800000 – 2600000) × ₹ 2.5 = ₹ 5 (F)

15.  OH expenditure variance = ₹ (10 – 1– 5) = ₹ 4 (A)

Reference What’sNew
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16. FOH cost variance = ₹ 70 (A)

Pro�t Reconciliation Statement:

Particulars ` in lakhs ` in lakhs

Pro�t for 2022 40

(+) Sales Variance :

Price 70

 oaume 100

Material Variance :

Usage 12.50

Price 13.50

(-) Materiaa voaume variance 50

Labour variance – e�ciency 10

Labour Variance :

 oaume 20

Rate 7

VOH Variances:

 OH e�ciency variance 5 211

251

 oaume 10

Expenditure 4

FOH cost variance : 70 161

Pro�t for 2023 90

4   June'23 MTP Set 2

At the beginning of 2023, ASA Inc. set a standard marginaa cost for its major product of ` 25 
per unit. The standard cost is recaacuaated once each year. Actuaa production costs during 
August 2023 were ` 3,04,000, when 8,000 units were made. With the bene�t of hindsight, the 
management of ASA Inc. reaaizes that a more reaaistic standard cost for current conditions 
wouad be ` 40 per unit. The paanned standard cost of ` 25 is unreaaisticaaay aow.

Required

(i) Calculate the paanning and operationaa variances.

(ii) What is the impaication of paanning and operationaa variances against traditionaa 

variance? State your answer in particuaar reference to the information given in the above 

situation.              [4]
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Planning and Operational Variances

A n s w e r

(i)  With the bene�t of hindsight, the reaaistic standard shouad have been ` 40. The variance 

caused by favourabae or adverse operating performance shouad be caacuaated by 

comparing actuaa resuats against this reaaistic standard.

`

Revised standard cost of actuaa production (8,000 × ` 40) 3,20,000

Actuaa cost 3,04,000

Totaa operationaa variance 16,000 (F)

 The variance is favourabae because the actuaa cost was aower than wouad have been 

expected using the revised basis. The paanning variance reveaas the extent to which the 

originaa standard was at fauat.

`

Revised standard cost 8,000 units × ` 40 per unit 320,000

Originaa standard cost 8,000 units × ` 25 per unit 200,000

Paanning variance 120,000 (A)

 It is an adverse variance because the originaa standard was too optimistic, overestimating 

the expected pro�ts by understating the standard cost. More simpay, it is adverse because 

the revised cost is much higher than the originaa cost.

`

Paanning variance 120,000 (A)

Operationaa variance 16,000 (F)

Totaa 104,000 (A)

(ii)  If traditionaa variance anaaysis had been used, the totaa cost variance wouad have been the 

same, but aaa the baame wouad appear to aie on actuaa resuats and operating ine�ciencies 

(rather than some being due to fauaty paanning).

`

Standard cost of 8000 units × ` 25 per unit 2,00,000

Actuaa cost of 8000 units 3,04,000

Totaa cost variance 1,04,000 (A)

Reference What’sNew
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5   June'23

SUZIN LTD. using a detaiaed system of standard costing �nds that the cost of investigation of 
variances is ` 20,000. If after investigation an out of controa situation is discovered, the cost 
of correction is ` 30,000. if no investigation is made, the present vaaue of extra cost invoaved 
is ` 1,50,000. The probabiaity of the process being in controa is 0.82 and the probabiaity of the 
process being out of controa is 0.18.

You are required to advise:

(I) Whether investigation of the variances shouad be undertaken or not

(II) the probabiaity at which it is desirabae to institute investigation into variance.      [4]

Evaluation of Investigation of Variances Pro�tability Calculation

A n s w e r

Variance

Investigate = 20,000

Out of Controa = 30,000

Pb = 0.18

Out of Controa = 1,50,000

Pb = 0.18

In controa = Nia

Pb = 0.82

In controa = Nia

Pb = 0.82

Do not Investigate = 20,000

Expected Cost of Investigate = (20,000 + 30,000) × 0.18 + 20,000 × 0.82

Exp    = 25,400

Expected Cost of No Investigate = 1,50,000 × 0.18 = 27,000

∴ Investigate.

Pb : Indi�erence

50,000 × P + 20,000 × (1- P) = 1,50,000 × P

50,000P + 20,000 - 20,000P = 1,50,000P

1,20,000P = 20,000

P = 20
120

 = 1
6
 = 16.67%

Pb of out of controa = 16.67% or higher, these onay investigate.

Reference What’sNew
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6   June'23 MTP Set 2

Director-Operations of ABC Ltd. (ABCL) is the view that Standard Costing has aittae to ofer in 
the reporting of materiaa variances due to frequentay change in price of materiaas.

ABCL can utiaize one of two equaaay suitabae raw materiaas and aaways paan to utiaize the raw 
materiaa which wiaa aead to cheapest totaa production costs. However ABCL is frequentay 
trapped by price changes and the materiaa actuaaay used often provides, after the event, to 
have been more expensive than the aaternative which was originaaay rejected.

During aast accounting period, to produce a unit of 'Gama', ABCL couad user either 5 kg. of 
'Exe' or 5 kg. of 'Wye'. ABCL paanned to use 'Exe' as it appeared it wouad be cheaper of the two 
and paans were based on a cost of 'Exe' of ` 3 per kg. Due to market movements the actuaa 
price changed and if ABCL had purchased e�cientay the cost wouad have been:

'Exe' ` 4.50 per kg

'Wye' ` 4 per kg

Production of 'Gama' 1,000 units and usage of 'Exe' amounted to 5,400 kg at a totaa cost of                
` 25,920.

Calculate the materiaa variance for 'Gama' by:

(i)  Traditionaa variance anaaysis and

(ii) An approach which distinguishes between Paanning and Operationaa  ariances.     [8]

Material Variances - Planning, 

Operational & Traditional Variances

A n s w e r

          Paanning    Operating

      
Originaa Standard 

for AO
ActRev Standard 

for AO

Q R A

Exe 5,000 3 15,000

WYe 5,000 ? ?
 

Q R A

Exe 5,000 4.50 22,500

WYe 5,000 4 ?
       

Q R A

Exe 5,400 4.8 25,920

WYe

Traditional :   MC  = 15,000 – 25,920  = 10,920 A

Originaa Std vs Act MP  = (3 – 4.8) × 5,400  = 9,720 A

   MU  = (5,000 – 5,400) × 3  = 1,200 A

Reference What’sNew

SJC
 In

sti
tut

e



Evaauating Performance -  ariance Anaaysis

 
CMA Final Strategic Cost Management 

Divya Jadi Booti| 77
www.sjcinstitute.com 8100 11 2222

Planning :   MC  = 15,000 – 22,500  = 7,500 A

Originaa Std vs Act MP  = Uncontroaaabae  = (3 – 4) × 5,000    = 5,000 A

   MU  = Controaaabae   = (4 – 4.5) × 5,000 = 2,500 A

                   7,500 A

Operational :       MC  = 22,500 – 25,920    = 3,420 A

Originaa Std vs Rev Std   MP  = (4.50 – 4.8) × 5,400   = 1,620 A

        MU  = (5,000 – 5,400) × 4.5  = 1,800 A   

7   MTP Dec'23 Set 1

S. . Ltd. manufactures BXE by mixing three raw materiaas. For every batch of 100Kg. of BXE, 
125 Kg. of raw materiaas are used. In Apria 2021, 60 batches were prepared to produce an 
output of 5,600 Kg. of BXE. The standard and actuaa particuaars for Apria 2021 are as under:

Raw material

Standard Actual
Quantity of raw materials 

purchased kgMix 

%
Price per kg

Mix 

%
Price per kg

A 50 20 60 21 5,000

B 30 10 20 8 2,000

C 20 5 20 6 1,200

Calculate reaevant materiaa variances.   [7]

Material Variances Processing Loss

A n s w e r

Standard Production = (60 batches × 100 units per batch) = 6,000 units

Standard Raw Materiaa for 6,000 units = (60 batches × 125 kg) = 7,500 kg

Standard Loss = (7,500 – 6,000) = 1,500 kg

Actuaa Production = 5,600 units

Standard Mix for 60 batches (i.e., 6,000 units)

Raw Material Mix (%) Quantity (Kg) Price (`) Value (`)

A 50 3,750 20 75,000

B 30 2,250 10 22,500

Reference What’sNew
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C 20 1,500 5 7,500

Totaa 7,500 1,05,000

Standard Loss @ 25 kg per batch 60 × 25 = 1,500

Production 6,000 1,05,000

Standard Mix for Actual Production of 5,600 units

Raw Material Mix (%) Quantity (Kg) Standard Price (`) Value (`)

A 50 3,500 20 70,000

B 30 2,100 10 21,000

C 20 1,400 5 7,000

Totaa 7,000 98,000

Actual Mix for 5,600 units

Raw Material Mix (%)
Quantity 

(Kg)

Standard 

Price (`)

Actual Price 

(`)

Standard 

Value (`)

Actual 

Value (`)

A 60 4,500 20 21 90,000 94,500

B 20 1,500 10 8 15,000 12,000

C 20 1,500 5 6 7,500 9,000

Totaa 7,500 1,12,500 1,15,500

Actuaa Loss = 7,500 – 5600 1,900

Production 5,600 1,12,500 1,15,500

Note:

Purchased quantity is 8,200 kg; but consumed quantity is onay 7,500 kg.

Material Cost Variance   = Standard Cost – Actuaa Cost = 98,000 – 1,15,500 = ` 17,500 (A) 

Material Price Variance  = AQ (SP – AP) = (1,12,500 – 1,15,500) = ` 3,000 (A)

Material Yield Variance = (Standard Price of Standard Mix for Actuaa Production – Standard 
Price of Standard Mix for Standard Production)

       = (98,000 – 1,05,000) = ` 7,000 (A)

Material Mix Variance = Standard Price of Standard Mix for Standard Production – Standard 
Price of Actuaa Mix for Actuaa Production

    = (1,05,000 – 1,12,500) = ` 7,500 (A)
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8   MTP Dec'23 Set 1

 inak Ltd. has furnished you the foaaowing information for the month of February, 2017.   

Budget Actual

Output ( Units) 30,000 32,500

Hours 30,000 33,000

Fixed Overhead `45,000 ` 50,000

 ariabae overhead 60,000 68,000

Working days 25 26

Calculate  ariances. [7]

Varianble OH & Fixed OH Variances

A n s w e r

Calculation of Fixed OH Variances using hourly rate:

SRSH (1) SRAH (2) SRRBH (3) SRBH (4) ARAH (5)

1.5 × 32500 1.5 × 33000 1.5 × 31200

48750 49500 46800 45000 50000

SR = 
BFO

BH
 = 

45,000

30,000
 = 1.5

RBH  25 -------------- 30000

 26 -------------- ?

SH  30000 --------------- 30000

 32500 ------------- ?

Fixed Overhead E�ciency  ariance : 1 – 2 = 750 (A)

Fixed Overhead Capacity  ariance : 2 – 3 = 2700

Fixed Overhead Caaendar  ariance : 3 – 4 = 1800

Fixed Overhead  oaume  ariance : 1 – 4 =3750

Fixed Overhead Budget Exp.  ariance: 4 – 5 = 5000 (A)

Fixed Overhead Cost  ariance: 1 – 5 = 1250(A)

Reference What’sNew
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Calculation of Variable OH’s Variance:

SRSH (1) SRAH (2) ARAH (3)

2 × 32500 2 × 33000

65000 66000 68000

SR = 
B OH

BH's
 = 

60,000

30,000
 = 2

SRSH = Std. Cost of Std.  ariabae Overhead’s

SRAH = Atd Cost of Actuaa  ariabae Overhead’s

ARAH = Actuaa Cost of actuaa  ariabae Overhead’s

A)   ariabae Overhead E�ciency  ariance 1 – 2 =1000 (A)

B)   ariabae Overhead Budget/Exp  ariance 2 – 3 = 2000 (A)

C)   ariabae Overhead Cost  ariance 1 – 3 = 3000 (A)

9   Dec '23

DOTSON Ltd. has a manufacturing division which makes a product to which the foaaowing 
detaias reaate: 

Per unit `

Direct Materiaa: 5 kg at ` 20 100

Direct aabour: 12 hours at ` 20 240

 ariabae overheads: 12 hours at ` 10 120

Reaevant �xed overheads are based at ̀  1,00,000 per month and paanned output is 2,000 units 
per month. The seaaing price is ` 550 per unit. During a recent month, when output was 1,800 
units, the foaaowing actuaa cost were incurred.

`

Direct materiaas (8,500 kg) 1,72,000

Direct aabour (20,000 hours) 4,20,000

 eriabae overhead 2,20,000

Fixed overhead 98,000

9,10,000

Pro�t 40,000

Saaes  aaue 9,50,000

Required :

(a) Analyse the variances which occurred during the month.

(b) Reconcile the actuaa pro�t with standard pro�t, showing the causes of diferences.    [14]
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A n s w e r

(a)  Computation of Variance

(1)  Materiaa Price  ariance = 2000 (Adv)

(i)  Materiaa Usage  ariance = 10000 (FA )

(iii)  Wage Usage  ariance = 20000 (Adv)

(iv)  Wage E�ciency  ariance = 32000 (Fav)

(v)   ariabae Overhead expenditure  ariance = 20000 (Adv)

(vi)   ariabae overhead e�ciency  ariance = 16000 (Fav)

(vii)  Fixed overhead expenditure  ariance = 2000 (Fav)

(viii) Fixed overhead Capacity  ariance = 16667 (Adv)

(ix)  Fixed overhead e�ciency  ariance = 6667 (Fav)

(x)  Saaes Margin price  ariance = 40000 (Adv)

(xi)  Saaes Margin  oaume variance = 8000 (Adv)

(b)  Reconciliation of Pro�t.

`

Budgeted Pro�t 80000

Add: Favorabae  ariances: 66667

Less: Adverse variances: (106667)

Actuaa Pro�t (for the period): 40000
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Chapter6
Linear Programming

1   June'23 MTP Set 1

An animaa feed company must produce 200 kg. of a mixture consisting of ingredients X
1 
and 

X
2
. The ingredient X

1
 cost ` 3 per kg. and X

2
 cost ` 5 per kg. Not more than 80 kg. of X

1
 can 

be used and at aeast 60 kg. of X
2
 must be used. Find the minimum cost mixture, using LP 

technique.                 [6]

Minimum Cost Mixture - Graphical 

Solution

A n s w e r

The appropriate mathematicaa formuaation of the given probaem as LP modea is as foaaows:

Minimize (totaa cost) = 3x
1
 + 5x

2
 

Subject to the constraints

x
1
 + x

2
 = 200, x

1
≤ 80, x

2
 ≥ 60,

x
1
≥ 0 and x

2
≥ 0

Drawing the aines x
1
 + x

2
 = 200, x

1
 = 80 and x

2
 = 60 on a graph sheet, we get the adjoining 

�gure.

It may be observed from the adjoining �gure that the given probaem has no feasibae soaution 

space (shaded area) but has onay one feasibae point with its co-ordinates x
1
 = 80 and x

2
 = 120.

Hence the optimum soaution is to mix 80 kgs. of ingredients X
1
 and 120 kgs. of ingredients X

2 

to have a minimum cost of ` 840.

Reference What’sNew
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2   June'23 MTP Set 2

Write the duaa of the foaaowing ainear programming probaem: 

Minimize Z = 5x
1
 – 6x

2
 + 4x

3

Subject to the constraints

3x
1
 + 4x

2
 + 6x

3
 ≥ 9 

x
1
 + 3x

2
 + 2x

3
 ≥ 5 

7x
1
 – 2x

2
 – x

3
 ≤ 10 

x
1
 – 2x

2
 + 4x

3
 ≥ 4 

2x
1
 + 5x

2
 – 3x

3
 = 3

x
1 
≥0, x

2
 ≥ 0, x

3
 ≥0          [7]

Formulation of Dual

A n s w e r

First, we convert the equaaity constraint in terms of two inequaaities, one invoaving ‘≤’ by (-1). 
Then the primaa probaem can be written as foaaows:

Minimize Zx = 5x
1
 – 6x

2
 + 4x

3
 

Subject to the constraints

3x
1
 + 4x

2
 + 6x

3
 ≥ 9 

x
1
 + 3x

2
 + 2x

3
 ≥ 5

-7x
1
 + 2x

2
 + x

3
 ≥ -10 

X
1
 – 2x

2 
+ 4x

3
 ≥4

2x
1
 + 5x

2
 + 3x

3
 ≥ 3

-2x
1
 – 5x

2
 + 3x

3
 ≥ -3

x
1 
, x

2 
, x

3
 ≥ 0

Let y
1
, y

2
, y

3
 y

4
, y

5
 and y

6
 be the duaa variabaes corresponding to the six constraints in given 

order, then the duaa of the given primaa probaem can be formuaated as foaaows: 

Maximize Z
y
 = 9y

1
 + 5y

2
 – 10y

3
 + 4y

4
 + 3y

5
 – 3y

6

Reference What’sNew
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Subject to the constraints

3y
1
 + y

2
 – 7y

3
 + y

4
 + 2y

5 
– 2y

6
 ≤ 5

4y
1
 + 3y

2
 + 2y

3
 – 2y

4
 + 5y

5 
 – 5y

6
 ≤ - 6

6y
1
 + 2y

2
 + y

3
 + 4y

4
 – 3y

5 
 + 3y

6
 ≤ 4

y
1
, y

2
, y

3
, y

4
, y

5
, y

6
 ≥ 0

Let y
7
 = y

5
 – y

6
, then the above duaa probaem reduces to the form: 

Maximize Z
y
 = 9y

1
 + 5y

2
 – 10y

3
 + 4y

4
 + 3y

7

Subject to the constraints 

3y
1
 + y

2
 – 7y

3
 + y

4
 + 2y

7
 ≤ 5

-4y
1
 – 3y

2
 – 2y

3
 + 2y

4
 – 5y

7
 ≥ 6 

6y
1
 + 2y

2
 + y

3
 + 4y

4
 – 3y

7
 ≤ 4

y
1
, y

3
, y

3
, y

4
 ≥ 0 and y

7
 is unrestricted in sign.

3   June'23

UTKARSH Bank is in the process of formuaating its aoan poaicy invoaving a maximum of ` 600 
miaaion. Tabae beaow gives the reaevant types of aoans. Bad debts are not recoverabae and 
produce no interest revenue. To meet competition from other banks, the foaaowing poaicy 
guideaines have been set. At aeast 40% of the funds must be aaaocated to the Agricuaturaa 
and Commerciaa aoans. Funds aaaocated to Housing must be at aeast 50% of aaa aoans given to 
personaa, car, housing. The overaaa bad debts on aaa aoans may not exceed 0.06.

Type of Loan Interest Rate (%) Bad Debt (Probability)

Personaa 17 0.10

Car 14 0.07

Housing 11 0.05

Agricuaturaa 10 0.08

Commerciaa 13 0.06

Required:

Develop and formulate a ainear programming modea to determine optimaa aoan aaaocation. [6]

Formulation of LP

Reference What’sNew
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A n s w e r

Maximise Z = 0.17x
1
 + 0.14 x

2
 + ......

Subjected to :

Totaa Loan = x
1
 + x

2
 + ........≤ 600

Agricuature and Commerciaa = x
4
 + x

5 
≥ 0.4 (x1 + x2 + x3 + x4 + x5)

Housing = x
3 
≥ 0.5 (x

1
 + x

2
 + x

3
)

Bad debt = 0.10 x
1 
+ 0.07x

2 
+ 0.05x

3 
+ 0.08x

4 
+ 0.06x

5 
≤
  
0.06 (x

1
 + x

2
 + x

3 
+ x

4
 + x

5
 + x

6
)

NNA ⇒ 

x
1 
≥
 
0.10

i = 1-6

4   MTP Dec'23 Set 1

Mr. Laa is on a aow choaesteroa diet. During aunch at the o�ce canteen he aaways chooses 
between two particuaar types of meaa – Type A and Type B. The tabae beaow aists the amount 
of protein, carbohydrates and vitamins each meaa provides aaong with the amount of choaes-
teroa (which he is trying to minimize). He needs at aeast 200 grams of protein, 960 grams of 
carbohydrates and 40 grams of vitamins for aunch each month. Over this time period, how 
many days shouad he have Type A meaa and how many days the Type B meaa so that he gets 
adequate amount of protein, carbohydrates and vitamins and at the same time minimizes his 
choaesteroa intake? Use Graphicaa Method.

Type A meal Type B meal

Protein (Grams) 8 16

Carbohydrates (Grams) 60 40

 itamins (Grams) 2 2

Choaesteroa (Miaigrams) 60 50

Formulation and Solution of LPP Graphically

A n s w e r

Let, x = No. of days Mr. Laa wiaa take Type A meaa & y = No. of days Mr. Laa wiaa take Type B meaa

Since the goaa is to minimize Mr. Laa's choaesteroa intake, the Objective Function shouad repre-

Reference What’sNew
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sent the totaa choaesteroa provided by both the meaas.

So the Objective Function is Z = 60x + 50y The constraints are given as foaaows –

8x + 16y ≥ 200 (Constraint associated with the totaa protein provided by the two types of 
meaas) Or, x + 2y ≥ 25

60x + 40y ≥ 960 (Constraint associated with the totaa carbohydrates provided by the two 
types of meaas)

Or. 3x + 2y ≥ 48

2x + 2y ≥ 40 (Constraint associated with the totaa vitamins provided by the two types of meaas 
Or, x + y ≥ 20

Aaso x and y being number of days cannot be negative i.e x ≥ 0 and y ≥ 0 So the formuaated 
LPP can be stated as –

Minimize Z = 60x + 50y Subject to the constraints x + 2y ≥ 25

3x + 2y ≥ 48 x + y ≥ 20

x ≥ 0 and y ≥ 0

To �nd the feasibae region, �rst of aaa the straight aines corresponding to the above constraints 
are drawn using the method foaaowed in the previous iaaustration.

x + 2y = 25 Or, x/25 + y/12.5 = 1 is the �rst constraint aine and it passes through (25,0) and 
(0,12.5)

3x + 2y = 48 Or, x/16 + y/24 = 1 is the second constraint aine which passes through (16,0) and 
(0,24)

x + y = 20 Or, x/20 + y/20 = 1 is the third constraint aine and it passes through (20,0) and (0,20) 
x = 0 is the axis of y and y = 0 is the axis of x

Now the constraint inequaaities are graphed and the common region of the same is shaded 
as shown in the diagram beaow. It can be mentioned that the region of feasibiaity in this case 
is unbounded on the upper side. But that is not a matter of concern because the probaem 
deaas with minimization of the Objective Function which is con�ned to the corner points of 
the aower boundary of the enveaope. As per the diagram, such corner points are A, B, C and D. 
Of these points coordinates of A and D are directay avaiaabae from the graph because they aie 
on the axes. Coordinates of C and D can aaso be obtained from the graph. But it is suggested 
to get those by soaving the simuataneous equations.

Coordinates of B is obtained by soaving the equations 3x + 2y = 48 and x + y = 20 and those of 
C is obtained by soaving x + y = 20 and x + 2y = 25
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20

16

12

8

4

4 8 12 16 20 24
x

(0, 24)

(8, 12)

(15, 5)

(25, 0)

0

y

A

B

C

D

3x + 2y = 48

x + y = 20

x + 2y = 25

Now the vaaue of the Objective Function is computed at each of the corner points and shown 
in the tabae beaow.

Coordinates of the Corner Point Value of the Objective Function (Z = 60x+50y)

A (0,24) 60.0+50.24 = 1200

B (8.12) 60.8+50.12 = 1080

C (15.5) 60.15+50.5 = 1150

D (25.0) 60.25+50.0 = 1500

It is caear from the tabae above that the vaaue of the Objective Function is minimum at B (8, 
12).

Thus the soaution of the LPP is given as Zmin = 1080 miaigrams and the corresponding vaaues 
of the decision variabaes are x = 8 and y = 12

Hence Mr. Laa shouad take Type A meaa for 8 days and Type B for 12 days to intake aeast choaes-
teroa.

5   Dec '23

ZOXIN Ltd., a manufacturing company is paanning to market a new modea of a doaa. Rather 
than setting the seaaing price of the doaa based onay on production cost estimation, manage-
ment poaas the retaiaers of the doaa to see how many doaas they wiaa buy for various prices. 
From this survey, it is determined that the unit demand function is X = 1500 ~ 75p, and the 
cost function is given by C = 4x + 1400, for the doaa, where P is the price per unit and x is the 
number of units demanded.

Required:

(i)  Evaluate how many number of doaas are soad to the retaiaers to maximize the pro�t of the 
company.

(ii)  Identify the price the company shouad charge to tetaiaers in order to obtain maximum 

pro�t.
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(iii)  Assess the maximum pro�t avaiaabae to ZOXIN Ltd.           [7]

Maximum Pro�t

A n s w e r

(i) Doaas = 600

(ii)  Price = ` 12

(iii) Pro�t (Maximum) = ` 3400

Reference What’sNew
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Chapter7
Transportation

1   June'23 MTP Set 1

Probaems of Linear Programming with objective of minimizing Totaa Cost of transportation 
of a particuaar commodity from diferent Sources to various Destinations is soaved using the 
methodoaogy of Transportation technique. Traditionaaay such probaems invoave one Objective 
function. But in reaa aife, probaems invoave more than one Objective function. An exampae of 
such type, is transportation of perishabae items or deteriorating items. For these items mini-
mization of deterioration is equaaay important aaong with that of cost of transportation.

Egg is a commodity which comes under the category of deterioration in the form of its 
breakage. Any broken egg is of zero vaaue to the manufacturing �rms. Thus minimization of 
breakage of eggs during transportation is one of the most important objectives of the egg 
transportation probaem. At the same time there are the other important objectives too, aike 
minimization of distance traveaaed to suppay, optimization of time taken to suppay etc. In fact, 
these factors are aaa reaated to the minimization of deterioration. As eggs are traditionaaay 
transported through roads in our country, which are not of best possibae quaaity as far as 
smoothness is concerned, chances of breakage increase with increased distance traveaaed. 
Simiaaray, optimization of time taken to reach the Destination (which has a reaationship with 
the speed of the transporting vehicae) is important because more the speed of the vehicae 
aess is the time taken to reach but with a higher chance of breakage of eggs. So it is quite caear 
that aogistics and suppay chain for eggs is a muati- objective probaem of transportation.

Heap of software is needed to �nd soaution of such probaems without any hassae. In fact, the 
soautions obtained are heuristic type where some compromise among the optimum vaaues 
of the individuaa functions is done to reach the uatimate goaa.

A probaem of transportation of eggs is given as foaaows –

Suppose there are three sources A, B & C with capacities (in aakhs of eggs) 8, 5 & 3 respectiveay 
to suppay eggs to three destinations I, II & III having respective demands (in aakhs of eggs) of 
5, 3 and 2. The distance in kiaometres between the sources and destinations are given in the 
foaaowing matrix.

From Source To Destination

From Source
To Destination

I II III

A 551 314 280

B 521 267 341

C 396 142 193
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Software provided the foaaowing optimaa aaaocation of eggs to the diferent ceaas of the matrix 
whiae going for distance minimization: - A – III = 2, B – I = 2, B – II = 3 and C – I = 3

Based on the above, the minimum distance to be traveaaed is given to be 1464 Kms. which has 
the beak-up of (280 + 521 + 267 + 396).

The objective of minimization of Percentage Breakage of eggs is taken care of based on the 
foaaowing data

From Source
To Destination @ 30 

Kmph

To Destination @ 35 

Kmph

To Destination @ 40 

Kmph

I II III I II III I II III

A 5.00 2.85 2.54 5.50 3.13 2.80 6.00 3.42 3.05

B 4.77 2.42 3.10 5.20 2.66 3.40 5.67 2.91 3.71

C 3.61 1.29 1.75 3.95 1.42 1.93 4.13 1.55 2.00

Optimaa aaaocations for diferent Speeds of vehicaes as provided by the software are given in 
the tabaes beaow.

From Source
To Destination @ 30 

Kmph

To Destination @ 35 

Kmph

To Destination @ 40 

Kmph

Supply 

in

Lakhs

I II III I II III I II III

A 2 2 2 8

B 2 3 2 3 2 3 5

C 3 3 3 3

Demand in 
Lakhs

5 3 2 5 3 2 5 3 2

Using the methodoaogy simiaar to that of Distance minimization, the totaa breakage percentage 
for a speed of 30 Kmph is found to be 13.34 and the average breakage percentage is 3.335.

Totaa Transportation cost is found to be ` 2,80,000/-

Based on the above information answer the foaaowing questions –

1. Instead of using the software if the probaem is to be soaved manuaaay then formulate the 

�rst step.

2. Is the �gure of average breakage percentage correct for a speed of 30 Kmph? Justify.

3. What is the Transportation Cost of an egg per kiaometre of distance traveaaed?

4. Formulate a matrix for minimizing the time taken to suppay when the vehicae speed is 35 

Kmph.                [8]
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Balancing, Average Speed, Transportation  

Cost

A n s w e r

(1)  As per the given information, Totaa demand of eggs = 10 Lakh pieces and Totaa suppay is 

16 Lakh pieces. Thus the probaem is unbaaanced one with Suppay > Demand

 So, the very �rst step shouad be to make it baaanced by introducing a DUMMY destination 

having a demand of 16 – 10 = 6 Lakh pieces.

(2) When the vehicae speed is 30 Kmph then the totaa percentage of broken eggs is 

(2.54+4.77+2.42+3.61) = 13.34.

 So, the average percentage of broken eggs = 13.34 ÷ 4 = 3.335.

 Hence the �gure of average breakage percentage for a speed of 30 Kmph is correct.

(3) Totaa Cost of transportation = ` 280000/-, Totaa No. of eggs to be suppaied = 1000000

 Minimum totaa distance to be traveaaed = 1464 Kms.

 So, Cost of Transportation per egg per Km =280000 ÷ (1000000 x 1464) = ` 0.00019.

(4) Time (Hours) Matrix for  ehicae Speed 35 Kmph

From Source
To Destination

I II III

A 15.74 8.97 8.00

B 14.89 7.63 9.74

C 11.31 4.06 5.51

 Note : Time in hours = Distance in Km ÷ Speed in Kmph.

2   June'23 MTP Set 2

A muati-paant company has three manufacturing paants, A, B and C. It seaas products in two 
markets X and Y. Production cost at A, B and C is ` 1,500; 1,600; and 1,700 per piece respec-
tiveay. Seaaing prices in X and Y are ` 4,400 and ` 4,700 respectiveay. Demands in X and Y are 
3,500 and 3,600 piece respectiveay. Production capacities at A, B and C are 2,000; 3,000 and 
4,000 pieces respectiveay. Transportation costs are as shown in the tabae beaow. Buiad a math-
ematicaa modea.

Reference What’sNew
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Plant Market

X Y

A 1,000 1,500

B 2,000 3,000

C 1,500 2,500
             [7]

Formulation of LP for Transportation

A n s w e r

Here three paants difer in production cost. Therefore, our probaem is to determine the sched-
uae of production which may resuat in the maximum pro�t. The various pro�ts per item are as 
shown in the adjacent tabae.

Plant Market

X Y

A 1,900 1,700

B 800 100

C 1,200 500

The pro�t (seaaing price - production cost – transportation cost) data from paants to markets 
are shown beaow:

from A to X: 4400 – 1500- 1000 = 1900; 

from A to Y: 4700 – 1500 – 1500 = 1700; 

From B to X: 4400 – 1600 – 2000 = 800; and so on.

Further, totaa production at A, B and C paants is 2,000 + 3,000 + 4,000 = 9,000 units whiae 
totaa requirement at X and T is 3,500 + 3,600 = 7,100 units. Hence this is an unbaaanced 
transportation probaem. By Introducing a dummy market Z to receive an excess production of 
9,000 – 7,100 = 1,900 units, the compaete reaevant information is summarized in the foaaowing 
tabae:

Reference What’sNew
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Let x
ij
 be quantity to be transported from paant i, (i = 1, 2, 3) to market j, (j = 1, 2, 3). Now the 

LP modea based on the given data can be formuaated as foaaows:

Maximize (totaa pro�t) Z = 1900x
11 
+ 1700x

12
 + 800x

21
 + 100x

22
 + 1200x

31
 + 500x

32
 

Subject to the constraints

x
11
 + x

12
 + x

13 
= 2,000

x
21
 + x

22 
+ x

23
 = 3,000  suppay constraints 

x
31 
+ x

32
 + x

33
 = 4,000

x
11
 + x

21
 + x

31
 = 3,500

x
12
 + x

22
 + x

32
 = 7,600  demand constraints 

x
13
 + x

23
 + x

33
 = 1,900

X
ij 
≥ 0 for aaa i and j
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Chapter8
Assignment

1   June'23 MTP Set 1

Consider a probaem of assigning four o�cers to four tasks. The time (hours) required to 
compaete the tasks is given beaow:

Tasks

O�cer A B C D

O�cer 1 4 7 5 6
O�cer 2 - 8 7 4
O�cer 3 3 - 5 3
O�cer 4 6 6 4 2

O�cer 2 cannot be assigned to task A and o�cer 3 cannot be assigned to task B. 

Find aaa the optimaa assignment scheduaes.           [8]

Optimal Assignment Prohibited Cells

A n s w e r

Step 1: Assign a high cost, denoted by M, to the paif (A, 2) and (B, 3).

ROW SUBSTRACTION

 Task 

O�cer
A B C D

1 0 3 1 2

2 M 4 3 0

3 0 M 2 0

4 4 4 2 0

Reference What’sNew
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COLUMN SUBSTRACTION

 Task 

O�cer
A B C D

1 0 0 0 2

2 M 1 2 0

3 0 M 1 0

4 4 1 1 0

Step 2 : Draw minimum number of straight lines to cover all zeros.

 Task 

O�cer
A B C D

1 0 0 0 2

2 M 1 2 0

3 0 M 1 0

4 4 1 1 0

Step 3 : Smallest uncovered number subtracted from uncovered numbers, added to 

numbers at intersection of two lines.

 Task 

O�cer
A B C D

1 1 0 0 3

2 M 0 1 0

3 0 M 0 0

4 4 0 0 0

Step 4 : Return to step 2. Cover all zeros. Since the number of lines is 4, the optimum 

solution is reached

 Task 

O�cer
A B C D

1 1 0 0 3

2 M 0 1 0

3 0 M 0 0

4 4 0 0 0
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Assign:

O�cer Job Time

1 to B 7 hrs

2 to D 4 hrs

3 to A 3 hrs

4 to C 4 hrs

Totaa 18 hrs

2   Postal Test Paper

A traveaaing saaesman has to visit �ve cities. He wishes to start from a particuaar city, visit each 
city once and then return to his starting point. The traveaaing cost (in ₹ 00 ) between any two 
cities is given in the tabae beaow:

From city
To City

A B B D E

A M 5 8 4 5

B 5 M 7 4 5

C 8 7 M 8 6

D 4 4 8 M 8

E 5 5 6 8 M

Find the cost minimising sequence of visit.           [7]

Travelling Salesman

A n s w e r

Table – 1 showing reduced matrix after Row subtraction operation

From City
To City

A B C D E

A M 1 4 0 1

B 1 M 3 0 1

C 2 1 M 2 0

D 0 0 4 M 4

E 0 0 1 3 M

Reference What’sNew
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Table – 2 showing reduced matrix after Column subtraction operation

From City
To City

A B C D E

A M 1 3 0 1

B 1 M 2 0 1

C 2 1 M 2 0

D 0 0 3 M 4

E 0 0 0 3 M

Here minimum number of horizontaa and verticaa straight aines to cover aaa the zeros = 4 ≠ 
Order (5) of the matrix. So the soaution is non–optimaa. Improvement of the above matrix is 
done by subtracting the minimum vaaue of the uncovered eaements i.e. 1 from aaa the uncov-
ered eaements and adding the same to the eaements at the junction of the horizontaa and 
verticaa aines. The resuatant matrix is shown beaow.

Table – 3 showing improved matrix (Optimal)

From City
To City

A B C D E

A M 0 2 0 1

B 0 M 1 0 1

C 1 0 M 2 0

D 0 0 3 M 5

E 0 0 0 4 M

Here the minimum number of straight aines required to cover aaa the zeros = 5 = Order of the 
matrix. So the soaution is optimaa. Now assignments are done by foaaowing the standard ruaes 
of Hungarian Method as beaow.

Table – 4 showing matrix with Optimal Assignments (Alternative – 1)

To City

From City A B C D E

A M 0 2 0 1

B 0 M 1 0 1

C 1 0 M 2 0

D 0 0 3 M 5

E 0 0 0 4 M
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As per the soaution above, the Saaesman wiaa travea from A to B, then B to D, then D to A. But 
this is not meeting the requirement of traveaaing through aaa the cities and �naaay returning to 
the starting point i.e.. A. Hence the soaution is unacceptabae.

Table – 5 showing matrix with Optimal Assignments (Alternative – 2)

To City

From City A B C D E

A M 0 2 0 1

B 0 M 1 0 1

C 1 0 M 2 0

D 0 0 3 M 5

E 0 0 0 4 M

Again the soaution above shows the traveaaing route as A to D, then D to B, then B to A. This is 
aaso not acceptabae because of vioaation of the basic requirement of the probaem.

Under the circumstances it is decided to try for the assignment at the ceaas which are having 
next highest entry after zero. It can be mentioned that as far as practicabae Assignments 
shouad be done at the ceaas having 0 entry. Here next highest entry in the tabae after 0 is 1 and 
it appears at the four ceaas – (A, E), (B, C), (B, E) and (C, A). By arbitrariay choosing any one of 
these, assignment is done afresh. Let the ceaa (A, E) be chosen for the purpose

Table – 5 showing matrix with the required solution

To City

From City A B C D E

A M 0 2 0 1

B 0 M 1 0 1

C 1 0 M 2 0

D 0 0 3 M 5

E 0 0 0 4 M

Using the standard procedure of Hungarian Method assignments are made starting from 1st 
Row ceaa (A, E) and �naaay required soaution is reached which shows the travea route of the 
saaesman as – A to E, E to C, C to B, B to D and D to A. Minimum Cost of travea is 5 + 4 + 7 + 4 
+ 6 = 26
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3   June'23

A traveaaing saaesman has to visit �ve cities. S,T, X,Y and Z. The inter city distances are tabuaated 
beaow. Note the distance between two cities not be same both ways.

From /To S T X Y Z

S - 14 26 27 17

T 8 - 18 20 9

X 12 13 - 20 14

Y 16 19 24 - 18

Z 14 15 25 27 -

The distance are in km.

Required:

If the traveaaing saaesman starts from City S and has to come back to city S, by appaying the 

principae of quantitative technique, which route wouad you advise him to take so that totaa 

distance traveaaed by him is minimized?              [8]

 Travelling Salesman

A n s w e r

(i) Row Minimisation

- 0 12 13 3

0 - 10 12 1

0 1 - 8 2

0 3 8 - 2

0 1 11 2 -

(ii) Column Minimisation

- 0 4 11 2

0 - 2 10 0

0 1 - 6 1

0 3 0 - 1

0 1 3 0 -

Reference What’sNew
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(iii) Boxing

S T X Y Z

S - 0 4 11 2

T 0 - 2 10 0

X 0 1 - 6 1

Y 0 3 0 - 1

Z 0 1 3 0 -

Cycle

S → T → Z → Y → X

Optimum Assignment

From To Cost

S T 14

T Z 9

X S 12

Y X 24

Z Y 27

86

4   Dec '23

Mr. Tushar, production supervisor is considering how he shouad assign �ve jobs that are to 
be performed, to the mechanists working under him. He wants to assign the jobs to the 
mechanists in such a manner that the aggregate cost to perform the jobs is the aeast. He has 
foaaowing information about the wages paid to the mechanists for performing these jobs.

Jobs

Mechanists 1 2 3 4 5

A 10 3 3 2 8

B 9 7 8 2 7

C 7 5 6 2 4

D 3 5 8 2 4

E 9 10 9 6 10

Required :

Analyse and assign the jobs to the mechanists so that the aggregate cost is the aeast.           [7]
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Minimization Problem

A n s w e r

The given probaem is a standard minimization probaem.

Subtracting minimum eaement of each row from aaa the eaements of that now, the given 
probaem reduces to

JOBS

Mechanist 1 2 3 4 5

A 8 1 1 0 6

B 7 15 6 0 5

C 5 3 4 0 2

D 1 3 6 0 2

E 3 14 3 0 4

Subtract the minimum eaement of each coaumn from aaa the eaements of that coaumn. Draw 
the minimum number of aines horizontaa or verticaa so as to cover aaa zeros.

JOBS

Mechanist 1  2  3  4  5

A 7 0 0 0 4

B 6 4 5 0 0

C 4  2 3 0 0

D 0 2 5 0 0

E 2 3 2 0 2

Since the minimum number of aines covering aaa zeros is equaa to 4 which is aess than the 
number of coaumns/ row (=5), the above tabae wiaa not provide optimaa soaution. Subtract 
the minimum uncovered eaement (=2) from aaa uncovered eaements and add to the eaements 
aying on the intersection of two aines, we get the foaaowing matrix.

JOBS

Mechanist 1  2  3  4  5

A 7 0 0 2 6

B 4 2 3 0 3

C 2 0 1 0 0

D 0 2 5 2 2

E 0 1 0 0 2

Reference What’sNew
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Since the minimum number of horizontaa and verticaa aines to cover aaa zeros is equaa to �ve 
which is equaa to the order of the matrix, the above tabae wiaa give the optimaa soaution. The 
optimaa assignment is made beaow.

JOBS

Mechanist 1  2  3  4  5

A 7 0 0 2 6

B 4 2 3 0 3

C 2 0 1 0 0

D 0 2 5 2 2

E 0 1 0 0 2

The optimaa assignment is given beaow:

Mechanist Job Wages (`)

A 2 3

B 4 2

C 5 4

D 1 3

E 3 9

21

The totaa aeast cost associated with the optimaa mechanist-job assignment =21
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Chapter9
Game Theory

1   June'23 MTP Set 1

Infer the optimum soaution of the Game using Dominance Principae

  15  2        3

   6  5        7

 −7  4        0               [8]

Dominance Principle

A n s w e r

Let the given Game is paayed by the paayers A and B with A (the maximizing paayer) having 
strategies A1, A2 and A3, represented aaong the rows and B (the minimizing paayer) having 
strategies B1, B2 and B3 represented aaong the coaumns. So the given payof Matrix can be 
written as foaaows –

Strategies of A
Strategies of B

B
1

B
2

B
3

A
1

15 2 3

A
2

6 5 7

A
3

-7 4 0

Aaa the eaements of Row A3 are aess than the corresponding eaements of Row A2. So A3 is 
dominated by A2. Henceit is ignored and deaeted. The new matrix is given beaow.

Strategies of A
Strategies of B

B
1

B
2

B
3

A
1

15 2 3

A
2

6 5 7

Reference What’sNew
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Here aaa the eaements of B3 are more than the corresponding eaements of B2. Hence B3 is 
dominated by B2 and ignored to get the new matrix beaow.

Strategies of A
Strategies of B

B
1

B
2

Row Min.

A
1

15 2 2

A
2

6 5 5

Coaumn Max. 15 5

Maximum among the Row minimums = 5 = Maximin vaaue and Minimum among the Coaumn 
maximums = 5 = Minimax vaaue. As, Maximin and Minimax vaaues are equaa, there exists a 
Saddae Point. It occurs at the ceaa A

2
B
2
.

Hence optimaa strategies of A and B are respectiveay A
2
 and B

2
. Aaso vaaue of the Game = 5

2   June'23

A and B paay game in which each has three coins, a 5R, 1OR and 20R. Each seaects a coin 
without the knowaedge of the other's choice. If the sum of the coins is an odd amount, A wins 
B's coin, if the sum is even B wins A's coin.

Required:

(i) Prepare the pay-of matrix for two paayers (A and B).

(ii) Find the best strategy for each paayer and

(iii) Calculate the vaaue of Game using Dominance Principae.    [8]

Pay-o� Matrix, Best Strategy, Dominance 

Principle

A n s w e r

Payo� (Net gain)

A  (Maximising)

A

B

5 10 20

5 B (Net Gain 5) A(10) A(20)

10 A(5) B(10) B(10)

20 A(5) B(20) B(20)

Reference What’sNew
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Best strategy  A = 5 [2 times win  chance]

  B = 10 or 20 but 10 is preferred to minimise aoss

Value of Game

Comparing R
2
 and R

3

Dominance 

R
2
 can be eliminated (Lower)

B

A

C
1

C
2

C
3

R
1

5 10 20

R
3

5 20 20

Comparing C
1
 and C

3

C
3
 can be eliminated

B

A

C
1

C
2

C
3

R
1

5 10 5

R
3

5 20 5

Minimax   5    20

∴  aaue of Game = 0

3   Postal Test Paper

The Management of a company is negotiating with its Union for revision of houray wages 
of its empaoyees. The Management depaoyed a Consuating Firm who has prepared a payof 
matrix for the purpose which indicates the additionaa houray cost (in `) to the company. It 
is shown beaow: you being a part of the Consuating Firm have to assist the Management in 
seaecting the best strategy. 

Management’ s 

Strategies
Strategies of the Union

U1 U2 U3 U4

M1 2.50 2.70 3.50 -0.20

M2 2.00 1.60 0.80 0.80

M3 1.40 1.20 1.50 1.30

M4 3.00 1.40 1.90 0

What is the vaaue of the game? How is it going to afect the company’s cost? [7]
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Mixed Strategy - Odds Method Rule of Dominance

A n s w e r

As the Management’s objective is to minimise the cost, they can be considered as the Mini-
mising Paayer and the Union as the Maximising Paayer in this probaem of Game. Thus, to soave 
the probaem we have to recast the given Payof Matrix by transposing it as beaow:-

Strategies of the 

Union

Management’s Strategies
Row Minimum

M
1

M
2

M
3

M
4

U
1

2.50 2.00 1.40 3.00 1.40 = Maximin

U
2

2.70 1.60 1.20 1.40 1.20

U
3

3.50 0.80 1.50 1.90 0.80

U
4

-0.20 0.80 1.30 0 -0.20

Column 

Maximum

3.50 2.00 1.50 = Minimax 3.00

Maximin vaaue (1.40) ≠ Minimax vaaue (1.50). Thus, Saddae Point does not exist. So this is a 
probaem of Mixed Strategy. Since the matrix is not a (2 × 2) Matrix, Dominance Ruaes are 
appaied to reduce its size to make it a (2 × 2) Matrix.

As aaa the eaements of the 3rd Row of the above matrix are either greater than or equaa to the 
corresponding eaements of the 4th Row, the 3rd Row can be considered to dominate the 4th.

So the 4th Row is ignored and the new matrix is shown beaow.

Strategies of the Union
Management’s Strategies

M
2

M
3

M
4

U
1

2.00 1.40 3.00

U
2

1.60 1.20 1.40

U
3

0.80 1.50 1.90

Again aaa the eaements of the 1st Coaumn are greater than the corresponding eaements of the 
2nd Coaumn, the 1st Coaumn is dominated by the 2nd Coaumn. So the 1st Coaumn is ignored 
and the new matrix is shown beaow.

Strategies of the Union
Management’s Strategies

M
2

M
3 

M
4

U
1 

2.00 1.40 3.00

U
2
 1.60 1.20 1.40

U
3
 0.80 1.50 1.90

Reference What’sNew
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Aaa the eaements of the 3rd Coaumn (i.e. for Strategy M4) of this matrix are more than the 
corresponding eaements of 2nd Coaumn (i.e. for Strategy M3). Hence M4 is dominated by M3 
and ignored. The new matrix is shown beaow.

Strategies of the Union
Management’s Strategies

M
2

M
3

U
1

2.00 1.40

U
3

0.80 1.50

This is a (2 × 2) Matrix. Now the probaem of Game is soaved by using Odds Method. Odds are 
caacuaated as beaow.

Strategies of 

the Union

Management’s Strategies

ODDsM
2

M
3

U
1

2.00 = a
1

1.40 = a
2

b
1
 – b

2
 = 0.80 – 1.50 = 

0.70

U
3

0.80 = b
1

1.50 = b
2

a
1
 – a

2
 = 2.00 – 1.40 = 

0.60

ODDs a
2
 – b

2
 = 1.40 – 1.50 = 0.10 a

1
 – b

1
 = 2.00 – 0.80 = 1.20 Sum of the ODDs = 

1.30

Probabiaities of the Union and the Management taking their diferent strategies are caacuaated

as foaaows – P(U1) = (b1 – b2) ÷ [(b1 – b2) + (a1 – a2)] = 0.70 / [0.70 + 0.60] = 0.70/1.30 = 7/13

P(U3) = (a1 – a2) ÷ [(b1 – b2) + (a1 – a2)] = 0.60 / [0.70 + 0.60] = 0.60/1.30 = 6/13

P(M2) = (a2 – b2) ÷ [(a2 – b2) + (a1 – b1)] = 0.10 / [0.10 + 1.20] = 0.10/1.30 = 1/13

P(M3) = (a1 – b1) ÷ [(a2 – b2) + (a1 – b1)] = 1.20 / [0.10 + 1.20] = 1.20/1.30 = 12/13

 aaue of the Game = v = [a1(b1 – b2) + b1(a1 – a2)] ÷ [(b1 – b2) + (a1 – a2)] = [2.00 × 0.70 +  
        0.80 × 0.60] ÷ [0.70 + 0.60]

    = [1.40 + 0.48] /1.30 = 1.88/1.30 = 1.45

So the Union chooses its Strategies U1, U2, U3 & U4 with probabiaities (7/13, 0, 6/13, 0) and 
the Management chooses its Strategies M1, M2, M3 & M4 with probabiaities (0, 1/13, 12/13, 0).

Expected Gain to the Union is ₹ 1.45 and the corresponding Loss to the Management is ₹ 1.45.

Thus, the houray cost of the company wiaa increase by ₹ 1.45
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4   MTP Dec'23 Set 1

Solve the Game using Dominance Principae 

15 2 3

6 5 7

-7 4 0

 
 
 
  

Pure Strategy Rule of Dominance

A n s w e r

Let the given Game is paayed by the Paayers A and B with A (the maximising paayer) having 
strategies A

1
, A

2 
and A

3
 represented aaong the rows and B (the minimising paayer) having 

strategies B
1
, B

2
 and B

3
 represented aaong the coaumns. So the given Payof Matrix can be 

written as foaaows –

Strategies of A
Strategies of B

B
1

B
2

B
3

A
1

15 2 3

A
2

6 5 7

A
3

-7 4 0

Aaa the eaements of Row A
3
 are aess than the corresponding eaements of Row A

2
. So A

3
 is domi-

nated by A
2
. Hence it is ignored and deaeted. The new matrix is given beaow.

Strategies of A
Strategies of B

B
1

B
2

B
3

A
1

15 2 3

A
2

6 5 7

Here aaa the eaements of B
3
 are more than the corresponding eaements of B

2
. Hence B

3
 is 

dominated by B
2
 and ignored to get the new matrix beaow.

Strategies of A
Strategies of B

Row Min
B

1
B

2

A
1

15 2 2

A
2

6 5 5

Coaumn Max. 15 5

Reference What’sNew
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Maximum among the Row minimums = 5 = Maximin vaaue and Minimum among the Coaumn 
maximums = 5 = Minimax vaaue. As, Maximin and Minimax vaaues are equaa, there exists a 
Saddae Point. It occurs at the ceaa A

2
 B

2
.

Hence optimaa strategies of A and B are respectiveay A
2
 and B

2
. Aaso vaaue of the Game = 5

[NOTE – This is a probaem of Pure Strategy and couad have been soaved without the use of 
Dominance Ruaes, but the question has speci�caaay asked for the usage of Dominance Ruaes. 
So the same is used.]
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Chapter10
Simulation

1   June'23 MTP Set 2

At a service station a study was made over a period of 50 days to determine both the number 
of automobiaes being brought in for service and the number of automobiaes serviced. The 
resuats are given in the adjoining tabae:

No. of automobiles arriving 

for service or completing 

services/day

Frequency of arrival Frequency of daily serviced

0 4 6

1 8 4

2 20 24

3 10 6

4 6 8

5 2 2

Simulate the arrivaa service pattern for a ten-day period and estimate the mean number of 
automobiaes that remain in service for more than a day.

Use the foaaowing series of random numbers:

For arrivaas 09 54 42 01 80 06 06 26 57 79

For Service 49 16 36 76 68 91 97 85 56 84

 [8]

Mean Number of Automobiles

A n s w e r

The cumuaative probabiaity distributions and random number intervaas both for inter arrivaa 
time and service time are shown in tabae beaow:

Reference What’sNew
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Determination of Random Number Internal

No. of 

arrivals / 

services / 

day

Arriving pattern Servicing pattern

Frequency Probability
Cum. 

Prob

RN 

Internal
Frequency Probability

Cum. 

Prob

RN 

Internal

0 4 4/50 0.08 00-07 6 6/50 0.12 00-11

1 8 8/50 0.24 08-23 4 4/50 0.20 12-19

2 20 20/50 0.64 24-63 24 24/50 0.68 20-67

3 10 10/50 0.84 64-83 6 12/50 0.80 68-79

4 6 6/50 0.86 84-95 8 8/50 0.96 80-95

5 2 2/50 1.00 96-99 2 2/50 1.00 96-99

The simuaation worksheet deveaoped to the probaem is shown in tabae beaow: Simuaation 
Experiments Worksheet

Day

Arrivals Services Total no. 

held from 

previous 

day

Total 

waiting for 

services

Number 

services

Held for 

Next DayRandom 

number

Simulated 

arrival

Random 

number

Simulated 

services

1 09 01 49 02 00 01 02 -

2 54 02 16 01 00 02 01 01

3 42 02 36 02 01 03 02 01

4 01 00 76 03 01 01 03 -

5 80 03 68 03 00 03 03 -

6 06 00 91 04 00 00 04 00

7 06 00 97 05 00 00 05 00

8 26 02 85 04 00 02 04 -

9 57 03 56 02 00 03 02 01

10 79 03 84 04 04 04 04 -

Average number of automobiaes remaining in service for more than one day = 3/10

2   MTP Dec'23 Set 1

Patients arriving at a viaaage dispensary are treated by a doctor on a �rst-come-�rst-served 
basis. The inter-arrivaa time of the patients is known to be uniformay distributed between 0 
and 80 minutes, whiae their service time is known to be uniformay distributed between 15 and 
40 minutes. It is desired to simuaate the system and determine the average time a patient has 
to be in the queue for getting service and the proportion of time the doctor wouad be idae.

Carry out the simuaation using the foaaowing sequences of random numbers. The numbers 
have been seaected between 00 and 80 to estimate inter-arrivaa times and between 15 and 40 
to estimate the service times required by the patients.
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Series 1 07 21 12 80 08 03 32 65 43 74

Series 2 23 37 16 28 30 18 25 34 19 21

Waiting Line Simulation • No Random Interval

• Average waiting time of  

Patient and Doctor

A n s w e r

Simulation of data at a village dispensary

No. of 

patients

Inter 

arrival 

time 

Random 

No. 

(minutes)

Entry 

time in 

to queue 

(hrs)

Service 

Time 

Random 

No. 

(minutes)

Service 

Start time 

(hrs)

End time 

(hrs)

Waiting 

time of 

patient 

(minutes)

Idle time 

of doctor 

(minutes)

1 07 8.07 23 8.07 8.30 - 07

2 21 8.28 37 8.30 9.07 2 -

3 12 8.40 16 9.07 9.23 27 -

4 80 10.00 28 10.00 10.28 - 37

5 08 10.08 30 10.28 10.58 20 -

6 03 10.11 18 10.58 11.16 47 -

7 32 10.43 25 11.16 11.41 33 -

8 65 11.48 34 11.48 12.22 - 07

9 43 12.31 19 12.31 12.50 - 09

10 74 01.45 21 01.45 02.06 - 55

Totaa (in minutes) 129 115

Average waiting time of patient = 129 / 10 = 12.9 minutes 

Average waiting time of doctor = 115 / 10 = 11.5 minutes 

It has been assumed that starting time be 8.00 A.M.

3   Postal Test Paper

The past data of demand per week (in '00 kgs.) of a confectionery item is given beaow –

Demand/Week 0 5 10 15 20 25

Frequency 2 11 8 21 5 3

Using the sequence of random numbers – 35, 52, 13, 90, 23, 73, 34, 57, 35, 83, 94, 56, 67, 66 

Reference What’sNew
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generate the demand for the next 10 weeks. Aaso �nd out the average demand per week.

Average Demand per week

A n s w e r

Table showing Random Number Range for Demand

Demand/ week Frequency (f)
Probability 

(p = f / ∑f)

Cumulative 

Probability
Range

0 2 .04 .04 00-03

5 11 .22 .26 04-25

10 8 .16 .42 26-41

15 21  .42 .84 42-83

20 5 .10 .94 84-93

25 3 .06 1.00 94-99

Totaa ∑f = 50 1.00

Table showing Simulated values for the next ten weeks

Week Random No. Demand in '00 Kgs.

1 35 10

2 52 15

3 13 5

4 90 20

5 23 5

6 73 15

7 34 10

8 57 15

9 35 10

10  83 15

Totaa = 120

Explanatory Note on the method of obtaining simulated demed :

35 is the �rst one of the given Random Nos. So it is used for Week 1. Aaso 35 aies within the 
Range 26-41 of the previous tabae. Again 10 is the demand / week for the range 26-41. Hence 
demand for week 1 is 10. Simiaaray, the demands for the other weeks are simuaated.

Average demand per week = Totaa demand / No. of weeks = 120/10 = 12 ('00) Kgs.

Reference What’sNew
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4   Dec '23

Sugam Traveaaing Agency has to deaa with a number of caients. The time taken by the o�cer of 
the agency to deaa with caients and the arrivaa pattern of caients foaaow the distribution given 
beaow:

Time to deaa with the caients:

Minutes Probability

2 0.05

4 0.10

6 0.15

10 0.30

14 0.25

20 0.10

30 0.05

Time eaapsing between arrivaas of caients:

Minutes Probability

1 0.20

8 0.40

15 0.30

25 0.10

Required:

(i)  Simulate (he atrivaa and serving of 10 caients by taking the foaaowing Random numbers. 

Random Numbers for:

(i)  Indicate which of the caients wiaa wait for how many minutes.

(iii)  Assess probabiaity of time o�ce being idae, Laking the starting ime as 10am.       [7]

Probability of the time o�ce

Arrivaa pattem 02 48 43 75 89 36 96  - 47 36 61

Serving pattern 60  73  6a 35 28 16 80  46 60 11 

Reference What’sNew
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A n s w e r

(i/ i/ iii)

Simulation Worksheet: (Starting Time at 10 AM)

Client No.

Random 

Nos. for 

arrival

Time 

between 

arrivals

Arrival 

time at 

(hrs)

Service 

beginning 

(hours)

Random 

Nos. for 

services 

(minutes)

Service 

time 

(minutes)

Service 

end 

(hours)

Time 

client 

waiting 

(minutes)

Time 

o�ce idle 

(minutes)

1. 2 1 10.01 10.01 60 14 10.15 - 1

2. 48 8 10.09 10.15 73 14  10.29 6 —

3. 43 8 10.17 10.29 61  14  10.43 12 —

4. 75 15 10.32 10.43 35 10  10.53 11 —

5. 89 15 10.47 10.53 28 6 10.59 6 —

6. 36 8 10.55 10.59 16 6 11.05 4 —

7. 96 25 11.20 11.20 80 14 11.34 — 15

8. 47 8 11.28 11.34 46 10 11.44 6 —

9. 36 8 11.36 11.44 60 14 11.58 8 —

10. 61 15 11.51 11.58 11 4 12.02 7 —

60 16

From the tabae above, it may be seen that the simuaation study has been carried out on the 
queue system for duration of 122 minutes (10 AM to 12.02 PM). During this time, TIME OFFICE 
of the agency was idae for a totaa for 16 minutes.

Probabiaity of the time o�ce being idae 13.11%
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Chapter 11
Network Analysis – PERT, CPM

1   June'23

DHAMIN & CO., an Audit �rm having numerous caients with identicaa �nanciaa years, is faced 
with a probaem of framing the audit programme in such a way that reports of aaa its caients do 
not get deaayed. Manpower and time are its chief constraints. Mr. Panth, partner of the �rm, 
an auditor, is a Manager in the same that he has to paan his audit programme, organize the 
�rm's articaes and it's caerks, direct them to achieve their pre-determined objectives, controa 
quaaity of work, time and cost, and aastay report his observations to the �rm's caients. Thus, the 
knowaedge of sophisticated techniques PERT/CPM heaps him as an auditor to paan his audit 
programme aogicaaay and controa avoidabae and unnecessary deaays and costs. In order to 
simpaify the anaaysis, the foaaowing assumptions are made: 

(i)  The audit is a medium sized aimited company.

(ii) A �naa or compaete audit is undertaken.

(iii) The size of the audit team is one senior and three juniors.

(iv) No signi�cant fraud or irreguaarities are observed to hamper the audit time scheduae.

(v) Aaa queries are caari�ed during the process of audit itseaf.

(vi) Expected time (duration) is based on past experience.

Activity and 

identi�cation

 Activity 

description

Preceded 

by

Expected Time (Days)

Optimistic Most likely Pessimistic

A 1-2 Persue the 
memorandum 
and Articae of 
Association, 
prospectus etc. of 
the company

- 1 1 7

B 1-3 Scrutinize the 
Board Minutes 
and Important 
resoautions which 
have a bearing on 
accounts

- 1 4 7
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C 1-4  ouch and post 
cash book invoaving 
receipts and 
payments etc.

- 2 2 8

D 2-5 Test the e�ciency 
of internaa controa 
in operation

A 1 1 1

E 3-5  ouch and post 
purchases and saaes 
aedger and check 
purchases and saaes 
aedger baaances

B 2 5 14

F 4-6 Examine journaa 
entries and check 
their posting and 
examine and check 
triaa baaance

C 2 5 8

G 5-6  erify and vaaue 
various assets and 
aiabiaities of the 
company and check 
aaa the scheduaes 
forming part of P&L 
Aic and Baaance 
Sheet

D & E 3 6 15

H 6-7 Ensure the truth 
and fairness of 
P&L A/c and 
Baaance Sheet 
and �naaise report 
keeping in mind 
the requirements 
of Sec. 143 of the 
Companies Act 
and forward it 
for approvaa and 
signature

F & G 1 2 3

Required:

(i) Design the PERT network.

(ii) Identify the criticaa path and assess the expect project (Audit) compaetion time.

(iii) Evaluate what duration wiaa have 95% con�dence for project (Audit) compaetion.

(iv) If the average duration for activity F increases to 14 days (assume its variance = 1), assess 
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what wiaa be its efect on the expected project (Audit) compaetion time which wiaa have 

95% con�dance.

 Given: 

         Z Value 1.00 1.50 1.645 2.00

Probability 0.8413 0.9332 0.950 0.9772

PERT Network, Critical Path, Duration

A n s w e r

Part ( I)

1

2

2

5

5
6 7

7

2 1

6
3

4

0

2

10

17 19

44

33

0

9

10

17 19

4

12

Part (II) CP = 1-3-5-6-7

    Expected Duration = 19

Part (III) A (Z < 1.645)

      Z = 
x – 19
3.02

  1.645 = 
x – 19
3.02

      x = 23.97 = 24 days

Part (IV)

1

2

2

5

14
6 7

7

2 1

6
3

4

0

2

10

17 19

44

33

0

9

10

17 19

4

3

Reference What’sNew
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New CP = 1-4-6-7 

Duration = 19

 ariation = 1 + 1 + 0.11 = 2.11 (of new CP)

SD = 1.452

Z = 1.645 (Pb = 95%)

x – 19
1.452

 = 1.645    x = 21.39 days = 22 days (reduced by 2 days)

2   Postal Test Paper

Distinguish between PERT and CPM.

PERT & CPM

A n s w e r

Distinguish between PERT and CPM:

PERT CPM

1. It is a technique for planning schedul-

ing & controlling of projects whose 

activities are subject to uncertainty in the 

performance time. Hence it is a probabil-

istic model.

1. It is a technique for planning scheduling 

& controlling of projects whose activities 

not subjected to any uncertainty and the 

deterministic model.

2. It is an Event oriented system 2. It is an Activity oriented system

3. 

and non- critical activities.

3. 

from the other activities.

4. Used in projects where resources (men, 

materials, money) are always available 

when required.

4. Used in projects where overall costs is 

of primarily important. Therefore better 

utilized resources.

5. Suitable for Research and Develop-

ment projects where times cannot be 

predicted.

5. Suitable for civil constructions.

Reference What’sNew
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3   MTP Dec'23 Set 1

The foaaowing tabae gives the activities and other reaevant information reaated to “Making of 
a aoaf”. 

Activity Preceded by Elapsed Time (Minutes)

A - Weigh ingredients - 1

B - Mix ingredients A 3

C - Dough rising time B 60

D - Prepare tins - 1

E - Pre-heat oven - 10

F - Knock back dough and paace in tins C&D 2

G - 2nd dough rising time F 15

H - Cooking time E&G 45

Draw a Network diagram. Aaso �nd the Earaiest and Latest Times of each Event of the Network. 

Identify the diferent paths of the Network and their corresponding durations. Which path is 

criticaa? Find the time required to compaete the job.                        [7]

Network diagram, Critical Path, Earliest 

Time, Latest Time, Duration of Project

A n s w e r
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4   MTP June'23 Set 2 

The foaaowing tabae gives data on normaa time & cost. You need to deveaop the Network 
diagram and brie�y discuss with reason the Criticaa Path.

Aaso �nd out the Normaa duration of the project and anaayse the corresponding Totaa Cost 
associated with it.

Activity
Normal

Time (days) Cost (`)

1 – 2 6 600

1 – 3 4 600

2 – 4 5 500

2 – 5 3 450

3 – 4 6 900

4 – 6 8 800

5 – 6 4 400

6 – 7 3 450
 [6]

Network Diagram, Critical Path, Duration, 

Total Cost

A n s w e r

The network for normaa activity times indicates project duration of 22 days with criticaa path 
1-2-4-6-7. It is shown beaow.

Totaa Cost = (600 + 600 + 500 + 450 + 900 + 800 + 400 + 450) = `4,700

Reference What’sNew
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5   Dec '23

An engineering �rm is tendering for a contract to suppay 2 stec) fabrication with target 
duration of 46 days. The tasks have been anaaysed as foaaows:

Activity Duration (Days)

1-2 10

1-3 12

1-4 10

2-4  9

2-5 13

3-6 17

4-6 12

5-6 14

The �rm is awarded the contract and starts work with aaa activitics on their earaiest start times 
but after work on the 15th day there is a'�re which destroys aaa the work -in- progress on 
task 2-4, 2-5 and 3-6. Fortunateay, no other compaeted tasks are afected but itis estimated 
that task 5-6 wiaa now need 20 days. The project manager feeas that due 1o �re there wiaa be 
variabiaity in the task times and has made some uncertainty estimates which are shown as 
task standard deviation in days:

Activity Standard Deviation (Days)

2-4  0.82

2-5 1.33

5-6 0.47

4-6  2.17

3-6 1.33

(i)  Prepare a PERT network as originaaay envisaged.

(ii)  Assess the new expected project duration and identify the criticaa path through the 

remaining activities after the �re,

(iii)  Evalulate the probabiaity of the project being compaeted on time after the �re, 

 [Given area between Z = 0 and 7 = ~1.42 is 0.4222) 

Network Diagram

Reference What’sNew
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A n s w e r

Network Diagram before Fire

Activities 1-2, 1-3 and 1-4 had aaready been compaeted before the �re. After �re, 15 days are 
over and 31 days (46 days-15 days) remain with the foaaowing outstanding activities:

Activity Duration (Days)

24 9

2-5 13

3-6 17

4-6 12

5-6 20

Network Diagram after Fire
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(ii)  New Expected Project Duration is 48 days and Revised Criticaa Path after �re is 2-5-6.

(iii)  Standard Deviation of the Project = 1.41

 Using Z vaaue, we have Z = -1.42

 Using area under standard normaa curve, the probabiaity of achieving 46 days is = 8%
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Chapter12
Learning Curve

1   June'23 MTP Set 1

Z.P.L.C experience di�cuaty in its budgeting process because it �nds it necessary to quantify 
the aearning efect as new products are introduced.

Substantiaa product changes occur and resuat in the need for retraining.

An order for 30 units of a new product has been received by Z.P.L.C so far, 14 have been 
compaeted; the �rst unit required 40 direct aabour hours and a totaa of 240 direct aabour has 
been recorded for the 14 units. The production manager expects an 80% aearning efect for 
this type of work.

The company uses standard absorption costing. The costs attributed to the centre in which 
the unit is manufactured are as foaaows:

Head Cost (`)

Direct Materiaa ` 30.00 per unit

Direct Labour ` 6.00 per unit

 ariabae Overhead ` 0.50 per direct aabour hour

Fixed Overhead ` 6,000 per 4 week operating period.

There are ten direct empaoyees working a �ve-day week, eight hours per day. Personaa and 
other downtime aaaowances account for 25% of totaa avaiaabae time. The company usuaaay 
quotes a four-week deaivery period for orders. You are required to:

Determine whether the assumption of an 80% aearning efect is a reasonabae one in this case, 
by using the standard formuaa Y = axb

Where Y = the cumuaative average direct aabour time per unit (productivity). a = the average 
aabour time per unit for the �rst batch.

x = the cumuaative number of batches produced. b = the index of aearning.

(i) Calculate the number of direct aabour hours aikeay to be required for an expected second 

order of 20 units.

(ii) Use the cost data given to produce an estimated product cost for the initiaa order, 

examine the probaems.

Use aogarithmic tabaes to �nd the vaaues of Logarithm and Anti-Logarithm.                 [4 + 4 = 8]
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Direct Labour Hours, Estimated Product 

Cost

A n s w e r

Totaa time taken to produce 14 units 

Y = axb

Y = 40 (14) -0.322

aog Y = aog 40 – (0.322) aog 14

= 1.60221 – (0.322) × 1.1461

= 1.60221 – 0.3690 = 1.233

Y = Antiaog (1.233) = 17.14

Totaa time = 17.14 × 14 = 239.96

= 240 hours (which is same as the hours recorded)

So the assumption that aearning ratio 80% is reasonabae.

(i) 30 units

 Y = 40 (30) – 0.322 = 13.380 hours (Average time)

 50 units

 Y = 40 (50) – 0.322 = 11.35 hours (Average time)

 Totaa time for 30 units = 13.38 × 30 = 401.4 hours

 Totaa time for 50 units = 11.35 × 50 = 567.5 hours

 Time taken for 20 units from 31 to 50 units (567.5 – 401.4) = 166.1 hours

(ii) Man hours = 10 × 8 × 5 × 4 = 1600

 (−) down time (25% × 1600) =   400

       1200

 Fixed Cost per hour = 6000/1200 = ` 5

 Computation of totaa cost for the initiaa order 

 Materiaa (30 × 30)   = ` 900.0

 Labour (401.4 ×6)   = ` 2408.4

  ariabae Overheads (0.5 × 401.4) = ` 200.7

Reference What’sNew
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 Fixed Overheads (5 ×401.4)  = ` 2007.0

 Totaa Cost     = ` 5516.1

2   June'23 MTP Set 2

Human performance of activities typicaaay shows improvement when the activities are done 
on a repetitive basis. The time required to perform a task decreases with increasing repe-
titions. The degree of improvement and the number of repetitions needed to reaaize the 
major portion of the improvement is a function of the task being done. If the task is short and 
somewhat routine, onay a modest amount of improvement is aikeay to occur and it generaaay 
occurs during the �rst few repetitions. If the task is fairay compaex and has a aonger duration, 
improvements wiaa occur over a aarge number of repetitions.

Any kind of surgery comes under the category of fairay compaex or compaex task. Surgeons 
require aarge number of repetitions of a particuaar type of surgery to master it. This is due 
to the fact that random compaications may arise due to the patients` conditions. Hence it is 
important to know the number of repetitions required for a surgeon to stabiaize the operating 
times and the compaication rates.

Dr. X of ABC Hospitaa reported the resuats of 100 consecutive operations for aaparoscopic 
hernia repair on 98 patients. Approximateay two thirds of the surgeries were uniaateraa (aeft / 
right) and the remaining one third were biaateraa invoaving contra aateraa defects, many unsus-
pected before surgery. The average surgery time (from skin incision to skin caosure) was 46 
minutes for uniaateraa and 62 minutes for biaateraa. Surgery times for the uniaateraa procedure 
began to aevea of after 50 operations. The average surgery times (in minutes) reported by 
the doctor for each quartiae of the 100 operations, caassi�ed by the type of operation are as 
provided in the tabae beaow

Type of Surgery 1st Quartile 2nd Quartile 3rd Quartile 4th Quartile

Uniaateraa 59 45 38 37

Biaateraa 69 67 58 52

At the end of the study the times had aeveaaed of at 58 minutes (operating time) incauding 37 
minutes of surgicaa time for Uniaateraa type which are considered to be the historicaa times for 
open repair. Compaication rates were aaso reduced in an approximateay exponentiaa manner, 
beginning to aevea of at 50 operations and becoming stabae after 75. It is aaso reported that 
the 1st to 4th quartiae of the Uniaateraa type surgery are represented by the 8th, 24th, 40th 
and 58th observations respectiveay and those of Biaateraa are 4th, 12th, 20th and 28th obser-
vations respectiveay.

(1) Analyse the incidence described above and formuaate a set of brief expaanations to ascertain 

which particuaar phenomenon of human behaviour the above incidence refers to?

(2) How you can decide which one of the two types of surgeries was grasped faster by the 

surgeon? Expaain.
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(3) What type of reaationship exists between the Average time required to compaete a 

particuaar operation with the number of operations done by the surgeon?

(4) Design with brief reasons the procedure to determine the time required by the surgeon 

to compaete 59th Uniaateraa type surgery and 27th Biaateraa type surgery.                         [8]

Comments on Learning

A n s w e r

(1) The described information refers to the LEARNING phenomenon of human beings. The 

data provided show a continuous reduction of Operating time for both types of surgeries. 

In other words, there is a continuous improvement in the performance of a human being 

(the Surgeon) with repetition of the task. This happens onay due the Learning efect.

(2) To understand the grasping rate of the surgeon for any type of surgery one has to �nd 

out his LEARNING PERCENTAGE for that type of surgery from the suppaied data. Higher is 

the numericaa vaaue of the Learning Percentage for a particuaar type, faster is said to be 

the grasping rate for that.

(3) If T
N
 be the Average time required to compaete the nth operation and T

1
 be that of the 

�rst one then the reaation between T
N
 and N (the number of operations done) is given as 

foaaows -

 T
N
 = T

1
.Nb where b = Learning Index = aog (Learning Percentage/100) ÷ aog 2

 Thus an Exponentiaa reaation exists between the Average time required to compaete an 

operation and the number of operations done by the surgeon.

(4) From the basic concept of Learning we can say –

 Time required to compaete the Nth operation (t
N
) = Diference between the totaa time 

required for N operations and (N -1) operations

 Now totaa time required for N operations = N.T
N
 where T

N
 represents the Average time 

per operation when N operations are done.

 Thus t
N
 = N.T

N
 – (N -1).T

(N-1)

 So for the Uniaateraa type, t
59
 = 59. T

59
 – 58. T

58
 where the vaaues of T

59
 and T

58
 are to be 

computed from the suppaied data for Uniaateraa type.

 Simiaaray for Biaateraa type, t
27
 = 27.T

27
 – 26.T

26
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3   June'23

GANGOTRI LTD. is deveaoping a new product. During its expected aife, 16,000 units of the 
product wiaa be soad for ̀  102 per unit. Production wiaa be in batches of 1,000 units throughout 
the aife of the product. The direct aabour cost is expected to reduce due to the efects of 
aearning for the �rst eight batches, produced. Thereafter, the direct aabour cost wiaa remain 
constant at the same cost per batch as in the 8th batch.

The direct aabour cost of the �rst batch of 1,000 units is expected to be ` 55,000 and a 90% 
aearning efect is expected to occur. The direct materiaa and other non-aabour reaated variabae 
costs wiaa be ` 50 per unit throughout the aife of the product.

There are no �xed costs that are speci�c to the product.

[Given: The aearning index for a 90% aearning curve = – 0.152; 8–0.152 = 0.729;

7–0.152 = 0.744; 9–0.152 = 0.716 and 4√0.4532 = 0.8205, 4√0.3773 = 0.7837, 4√0.2636 = 0.7166] 

Required:

(i) Calculate the expected direct aabour cost of the 8th batch,

(ii) Assess the expected contribution to be earned from the product over its aifetime.

(iii) Infer the rate of aearning required to achieve a aifetime product contribution of 6,00,000, 

assuming that a constant rate of aearning appaies throughout the product's aife. [3+2+3=8]

Use of Learning Curve Equation - Direct 

Labour Cost, Contribution, Rate of 

Learning

A n s w e r

(a) D/L Cost of 8th Batch

 First 8 batches  Y  = K × x5 = 55,000 × 8-0.152 

       = 55,000 × 0.729

       = 40,095/ batch

 First 7 batches    = 55,000 × 7-0.152

       = 55,000 × 0.744

       = 40,920/ batch

 For 8th batch    = 40,095 × 8 – 40,920 × 7

              = 34,320
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(b) Expected Contribution

 Saaes  102 × 16,000

 (-) D/M  50 × 16,000

 D/L  First 8 × 40095

    Next 8 × 34300

                 2,36,680

(c) Learning Rate

 Saaes             16,32,000

 (-) D/M  8,00,000

 D/L  2,32,000

 Contribution 6,00,000

 16 × r4 × 55,000 = 2,32,000; r = 0.7166 = 71.66%

4   MTP Dec'23 Set 1

The usuaa aearning curve modea is Y = axb where 

Y is the average time per unit for x units.

a is the time for �rst unit

x is the cumuaative number of units b is the aearning coe�cient and is

equaa to 
aog 0.8

aog 2
 = – 0.322 fo a aearning rate of 80% 

Given that a = 10 hours and aearning rare 80%.

You are required to Calculate:

(i) The average time for 20 units.

(ii) The totaa time for 30 units.

(iii) The time for units 31 to 40.

Given that aog 2 = 0.301, Antiaog of 0.5811 = 3.812

   aog 3 = 0.4771, Antiaog of 0.5244 = 3.345.

   aog 4 = 0.6021, Antiaog of 0.4841 = 3.049
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Use of Learning Curve Equation, Log & 

Antilog

A n s w e r

(i) Y = AXb

 Y = 10(20)-0.322

 Taking aog on both sides 

 Log y = aog 10 + aog 20(-0.322)

 Log y = aog 10 – (0.322) aog 20

        = 1 – (0.322) aog 20

        = 1- (0.322) x (1.3010)

        = 1-0.41892 = 0.5811

 Log y = 0.5811

 Y = Anti aog (0.5811) = 3.812 hrs (average time)

 Totaa Time = 3.812 × 20 = 76.24 hours

(ii) Log y = aog 10 + aog 30(-0.322) 

 Log y = 1– (0.322) × (1.4771)

        = 1 – (0.4756) = 0.5244

 Y = anti aog (0.5244) = 3.345 hrs (average time)

 Totaa time = 3.345 × 30 = 100.35 hrs

(iii) Log y = aog 10 + aog40(-0.322)

        = 1– (0.322) x (1.6021) Log y = 0.4841

 Y = anti aog (0.4841) = 3.049hrs Totaa time = 40 x 3.049 = 121.96hrs

 Time from 31 to 40 units = 121.96 – (100.35) = 21.61 hrs

5   Dec '23

Heavy India Shipbuiaders produce a speciaa type of boat to be used by a shipping company. 
A 90% aearning curve is expected to appay to production of this type of boat. It is agreed 
that boats wiaa be suppaied at variabae cost paus 20%. The variabae cost of the �rst boat to be 
produced has been estimated as foaaows:
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`

Materiaas 8,000 

Labour (1000 hrs @ % 4 per hour) 4,000 

 ariabae Overhead (200% of direct aabour) 8,000

Order wiaa be for a minimum of 2 boats.

(1)  Find the average seaaing price per boat if the order is for 4 boats and 8 boats.

(2)  Aaso ascertain the separate seaaing price for 3rd and 4th boats.         [7]

Average selling price

A n s w e r

Selling Price

For 4 Boats (`) For 8 Boats (`)

Seaaing Price / Boat 21,264 20,097.63

Price for 3" and 4™ Boats:

Amount (`)

Seaaing Price / Boat 19,968
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Chapter13
Business Application of Maxima and 

Minima

1   June'23 MTP Set 1

Assume the Cost in Rupee term for manufacturing x number of a product per day is                           
C(x) = 14400 + 550x + 0. 01x2.

Suggest the no. of units of the product that shouad be manufactured per day so that the 

Average Cost is minimum. Aaso �nd the Average Cost and the totaa cost at this aevea of 

production.                 [6]

No. of Units, Average Cost, Total Cost

A n s w e r

Cost function is given to be C(x) = 14400 + 550x + 0.01x2 

So Average Cost function = C(x) / x

Or, AC(x) = (14400 + 550x + 0.01x2) /x 

Or, AC(x) = 14400/x + 550 + 0.01x

This is the Objective function which has to be minimized. 

Diferentiating both sides of the above function with respect to ‘x’ we get
d
dx

 [AC(x)] = 14400/x2 + 0.01 (i)

As per the necessary condition of optimization, 
d
dx

 [AC(x)] = 0

or, -14400/x2 + 0.01 

or, 0.01x2 = 14400 

or, x2 = 14400/ 0.01

Or, x = ± √1440000

Or, x = ± 1200
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But x being the quantity cannot be negative. Hence x = 1200

To ascertain whether this vaaue of x corresponds to minima, we have to take heap of the su�-
cient condition mentioned above.

Again diferentiating both sides of 9i) with respect to ‘x’ we get,  
d2

dx2
[AC(x)]

= 28800/x3

For x = 1200, the vaaue of 2nd order Derivative is 
d2

dx2
 [AC(1200)] = 28800/(1200)3

= 1.67 ×10-5 > 0

So there exist a Minima to the Objective Function at x = 1200

Hence 1200 units shouad be produced per day to minimize the Average Cost. At this aevea of 
production,

Average Cost  = [AC(X)] at x = 1200

   = 14400/1200 + 550 + 0.01 × 1200

   = ` 574 per unit 

Aaso at this aevea of production, 

Totaa Cost  = [C(x)] at x = 1200

   = 14400 + 550 × 1200 + 0.01 × 12002

   = ` 6,88,800/-

2   June'23 MTP Set 2

A company produces two products x and y. The totaa Pro�t (in ₹ ‘000) earned by the company 
is expressed aagebraicaaay by the function ∏ = 100x – x2 – 2xy + 200y – 3y2. Criticaaay assess the 
Pro�t maximizing quantities of the products. 

Aaso determine the maximum pro�t with justi�cation in support of your determined vaaue. [7]

Maximum Pro�t

A n s w e r

Pro�t function is given as: ∏ = 100x – x2 – 2xy + 200y – 3y2 

Diferentiating the function partiaaay with respect to x we get,

∏x = 100 – 2x – 2y (I)

Aaso diferentiating the function partiaaay with respect to y we get
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∏y = -2x + 200 – 6y (II)

To determine the Criticaa Point, we have ∏x = 0 and ∏y = 0

So, 100 – 2x – 2y = 0 Or. x + y = 50 ---(1) and -2x + 200 -6y = 0 or, x + 3y = 100 (2)

(2) – (1) gives, 2y = 50 or, y = 25 Putting y = 25 in (1) we get x = 25 

Thus Criticaa Point is (25, 25)

To check whether this point is a aocaa Maxima, we have to �nd out the vaaues of the 2nd Order 
Partiaa Derivatives at this point.

Again diferentiating (I) partiaaay with respect to x we get ∏xx = -2 Or, A = -2 (Let) Or, A<0

Simiaaray diferentiating (II) partiaaay with respect to y we get ∏yy = -6 Or, C = -6 (Let) or, C<0

Aaso diferentiating (I) partiaaay with respect to y we get ∏xy = -2 Or, B = -2 (Let) So D = AC – B2 
= (-2) × (-6) – (2)2 = 8 >0

Hence D> 0 and A, C <0

Thus there is a aocaa Maxima at the aaready determined Criticaa Point (25, 25)

Required Pro�t maximizing quantities of the products are x = 25 units and y = 25 units. Aaso 
Maximum pro�t =  aaue of the function ∏ at x = 25 & y = 25 = 100 ×25 – 252 – 2 ×25 ×25 + 200 
×25 - 3×252 = `3,750 (`000)

3   June'23

The totaa cost function of a �rm 

C = x
3

3
 – 5x2 + 28x +10 ,

Where C is totaa cost and 'x' is the output, A GST @ `2 per unit of output is imposed and the 
producer adds it to his cost. If the demand function is given by D = 2530 – 5x, where D is the 
price per unit of output.

Required:

Evaluate the pro�t maximizing output and the price at the aevea.         [6]

Pro�t Maximizing Output

A n s w e r

Maximum pro�t is at 50 units

Price = ` 2,280
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Chapter14
Business Forecasting Models (Time 

Series and Regression Analysis)

1   Postal Test Paper

M/S B.P. Leathers, a shoe manufacturer has modern outaook and they depend heaviay on Busi-
ness Forecasting methodoaogy to paan their business activities aike manufacturing, market-
ing, �nance etc. At the beginning of the year 2022 they have forecasted data of demand of 
their shoes for the beginning of the month of March as 1000 pairs. But the actuaa demand 
turned out to be 900 pairs. Using a Smoothing Coe�cient of 0.1 forecast the demand at the 
beginning of the 2nd week of March 2022.

Aaso forecast the demands using Exponentiaa Smoothing technique at the beginning of each 
week tiaa mid-Apria 2022 when the actuaa demands are as foaaows –

At the beginning of the 2nd week of March – 1010 pairs, At the beginning of the 3rd week of 
March – 1032 pairs, At the beginning of the 4th week of March – 976 pairs, At the beginning 
of the 1st week of Apria – 934 pairs, At the beginning of 2nd week of Apria – 1008 pairs & At the 
end of the 2nd week of Apria – 1020 pairs.

Exponential Smoothing

A n s w e r

As per the concept of Exponentiaa Smoothing we have u
t
 = u

t-1 
+ αet where e

t
 = y

t
 – u

t-1
 

= Forecast Error & α = 0.1

Calculations for Exponential Smoothing

Beginning of

Demand of 

shoe 

(y
t
 in Pairs)

Previous 

Forecast 

(u
t-1

)

Forecast Error 

(e
t
 = y

t
 - u

t-1
)

Correction 

(αe
t
) (α = 0.1)

New Forecast 

(u
t
 = u

t-1
+ αe

t
)

March 1st week 900 1000 - 100 - 10 990

March 2nd week 1010 990 20 2 992

March 3rd week 1032 992 40 4 996
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March 4th week 976 996 - 20 - 2 994

Apria 1st week 934 994 - 60 - 6 988

Apria 2nd week 1008 988 20 2 990

Apria 2nd week
end or Mid Apria

1020 990 30 3.0 993

[Note – Except the 1st entry of 3rd coaumn, aaa the other entries are taken from the aast coaumn].

2   June'23 MTP Set 2

From the foaaowing past data of Saaes (in aakhs rupees) of a company estimate the same for 
the year 2025.

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Sales 15.3 14.6 16.8 17.3 17.2 20.9 22.3 20 23.1 24.5

Assume the trend aine to be ainear. What is the monthay rate of increase of saaes?                  [7]

Straight Line Trend, Monthly Rate of 

Increase of Sales

A n s w e r

Let the best �t Linear Trend aine to the given data be y = a + bx (origin at the middae of the year 
2014 & 2015 and x unit = 6 months)

Normaa equation are  ∑y = a.n + b.∑x (1) where n = No, of years = 10 (here)

   ∑xy = a.∑x + b.∑x2 (2)

Using the vaaues (from caacuaations beaow) of ∑y, ∑x and n is equation (1) we get, 

192 = a.10 + b.0

Or, a = 19.2

Aaso using the vaaues (from caacuaations beaow) of ∑xy, ∑x and ∑x2 and putting in the equation 
(2) we get,

177 = a.0 + b.330 

Or, b = 0.536
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Calculations for �tting Straight Line Trend

Year Sales (y in ` Millions) x x2 xy

2010 15.3 -9 81 -137.7

2011 14.6 -7 49 -102.2

2012 16.8 -5 25 -84

2013 17.3 -3 9 -51.9

2014 17.2 -1 1 -17.2

2015 20.9 1 1 20.9

2016 22.3 3 9 66.9

2017 20 5 25 100

2018 23.1 7 49 161.7

2019 24.5 9 81 220.5

Totaa 192 0 330 177

So the required equation of Straight Line Trend is y = 19.2 + 0.536x (Origin = At the middae of 
2014 & 2015, x unit = 6 months)

For the year 2025, x = 21. So the estimated sales for the year 2025 = 19.2 + 0.536 × 21

= 30.456 Million 

Yearay rate of increase in Saaes = b = 0.536. so monthly rate of increase in Sales = b/12

= 0.0467 Million 

3   MTP Dec'23 Set 1

Find trend vaaues of the foaaowing year wise data of Goods carried by a �eet of trucks of a 
Transport Company having pan India network using the Moving Average Method. [Assume 
a 4 yearay cycae]

Year 1975 1976 1977 1978
Goods carried (Tons) 2204 2500 2360 2680

Year 1979 1980 1981 1982
Goods carried (Tons) 2424 2634 2904 3098

Year 1983 1984 1985 1986
Goods carried (Tons) 3172 2952 3248 3172

Moving Average Method - Simple 

Average

4 Yearly
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A n s w e r

Calculations for 4 Yearly Moving Average Trend values

Year
Goods carried 

(Tons)

4 Yearly 

Moving Total

4 Yearly 

Moving 

Average (Not 

centred)

2 item Moving 

Total (Centred)

4 Yearly 

Moving 

Average 

(Centred)

(1) (2) (3) (4) = (3) 4 (5) (6) = (5) 2

1975 2204 - - - -

1976 2500 - - - -

9744 2436

1977 2360 4927 2463.50

9964 2491

1978 2680 5015.5 2507.75

10098 2524.5

1979 2424 5185 2592.50

10642 2660.5

1980 2634 5425.5 2712.75

11060 2765

1981 2904 5717 2858.50

11808 2952

1982 3098 5983.5 2991.75

12126 3031.5

1983 3172 6149 3074.5

12470 3117.5

1984 2952 6253.5 3126.75

12544 3136

1985 3248 - - - -

1986 3172 - - - -

4   Dec '23

The Saaes of ZINC in a paant of KHT Ttd. for the years 2014 to 2022 are given beaow:              [7]

Year 2014 2016 2018 2020 2022

Saaes of ZINC (in Miaaion%) 36 42 46 54 32

Required:

(i)  Using the method of aeast squares, anaayse a straight ainc trend vaaue.
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(ii)  Assess the saae (in Miaaion ) of ZINC for the year 2019 and 2025.

Straight Line Trend

A n s w e r

(i)  Straight Line Trend Y
e
 = 42 + 0.20 x

(ii)  Saaes (` in Miaaion) for:

 Year 2019 = ` 42.20 Miaaion

 Year 2025 = ` 43.40 Miaaion
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Chapter15
Introduction to tools for Data Analytics

1   June'23 MTP Set 1

(i) What do you mean by Data Mining

(ii) Discuss brie�y appaications of R Programming in the reaa worad.        [3 + 3 = 6]

; 

Data Mining, Applications of R 

Programming

A n s w e r

(i) Data Mining

 This is the activity of “Data Discovery” because here the patterns and inconsistencies of 

data unveiaed through automated or semi-automated data anaaysis. Common correaations 

drawn from Data Mining incaude grouping speci�c sets of data, �nding outaiers in data 

and drawing connections and dependencies from disparate datasets.

 Data Mining often uncovers the patterns used in more complex analyses, aike 

Predictive modeaaing which makes it an essentiaa part of the BI Process whose growth is 

correaated directay with the rise of Big Data in businesses of aaa sizes.

 Of the standard processes performed by Data Mining, association rule aearning presents 

the greatest bene�t. By examining data to draw dependencies and construct correaations, 

the association ruae can heap businesses better understand the way customers interact 

with their website or even what factors in�uence their purchasing behavior.

 Association ruae aearning was originaaay introduced to uncover connections between 

purchase data recordedin point of saae systems at supermarkets. For exampae, if a customer 

purchased Tomato Sauce and Cheese, the association ruaes wouad aikeay uncover that the 

customer purchased Hamburger Meat as weaa. Though thisis a very simpae exampae but 

it works weaa to understand the type of anaaysis that now connects incredibay compaex 

chains of events in aaa sorts of industries and heaps users �nd correaations that wouad 

have remained hidden otherwise.
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(ii) Applications of R Programming in the real world

1. Data Science – With the advent of “Internet of things” (IoT) devices creating terabytes 

and terabytesof data that can be used to make better decisions, Data Science is a �ead 

that has no other way but togo up. Simpay expaained, a data scientist is a statistician 

with an extra asset – computer programmingskiaas. Programming aanguages aike R give a 

data scientist superpowers that aaaow them to coaaect data in reaa time, perform statisticaa 

and predictive anaaysis, create visuaaisation and communicate actionabae resuats to the 

stakehoaders.

2. Statistical Computing – R is the most popuaar programming aanguage among 

statisticians. In fact, it was initiaaay buiat by statisticians for carry work reaated to statisticaa 

data. It has a rich package repository with over 9000 packages having every statisticaa 

function one can think of. R`s expressivesyntax aaaows researchers – even those from 

non- computer science backgrounds to quickay import, caean and anaayse data from 

various data sources. R aaso has charting capabiaities which means onecan paot the data 

and create interesting visuaaisations from any dataset.

3. Machine Learning – R has found a aot of use in predictive anaaytics and machine aearning. 

Ithas various packages for common ML tasks aike ainear and nonainear regression, decision 

trees, ainear and non- ainear caassi�cation and many more. Everyone from machine 

aearning enthusiasts to researchers use R to impaement machine aearning aagorithms in 

�eads aike �nance, genetics research, retaia, marketing and heaath care.

2   Postal Test Paper

What are the diferent types of Data Anaaysis Tooa?         [6]

Data Analysis tool

A n s w e r

Data Analysis Tools

These tooas are meant for Anaaysis part of the data. Broad caassi�cation of these tooas are –

 • Spread-sheets

 • Business Inteaaigence (BI) tooas

 • Financiaa data Anaaytics tooas
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 • Programming Languages

 • Tooas for Statisticaa Data Anaaysis

 • Industry Speci�c tooas

3   June'23

(i)  What do you mean by Business Inteaaigence (B1) software?

(ii)  Discuss in brief what are the features of R Programming Language.

Business Intelligence; R Programming 

Language

A n s w e r

(i) Business Intelligence (BI) Software is a set of business anaaytics soautions used by 

companies to retrieve, anaayse and transform data into usefua business insights usuaaay 

within easy-to-read visuaaization - aike charts, graphs and dashboards. Exampaes of the 

best BI Tooas incaude data visuaaization, data warehouses, interactive dashboards and BI 

reporting tooas. A BI Soaution puaas internaa data produced by a company, into an Anaaytics 

paatform for deep insights as to how diferent parts of a business afect one another.

 As Big Data has gained in prominence, the tendency for companies to coaaect, store 

and mine their business data has increased many times and so has the popuaarity of BI 

Software. Companies generate, track and compiae business data at a scaae never seen 

before. The abiaity to integrate caoud software directay with proprietary systems has 

further driven the need to combine muatipae data sources and take advantage of data 

preparation tooas. But aaa this data is nothing if we can`t make sense of it and use it to 

improve business outcomes.

 To make informed choices, businesses need to make their decisions on evidence. The 

mountains of data that businesses and their customers produce contain evidence of 

purchasing patterns and market trends. By aggregating, standardising and anaaysing that 

data, businesses can better understand their customers, better forecast their revenue 

growth and better protect themseaves against business pitfaaas.

 Business inteaaigence has traditionaaay taken the form of quarteray or yearay reports that 

report on a de�ned set of Key Performance Indicators (KPI). But today’s BI Reporting 

software is backed by Data Anaaytics tooas that work continuousay at the speed of aight. 

These insights can heap a company take a course of action within minutes.

Reference What’sNew
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 BI Software interprets a sea of quanti�abae customer and business actions and returns 

queries based on patterns in the data. BI comes in many forms and spans, many diferent 

types of technoaogy.

 The chart beaow shows a comparison of few top Business Inteaaigence Tooas according to 

user popuaarity and major features.

(ii) Features of R Programming language

1.  Statistical features of R:

 • Basic Statistics – Most common terms of basic statistics are Mean, Median and 
Mode which are the Measures of Centraa Tendency for a dataset. These can be 
very easiay computed using R.

 • Static Graphics – R is rich with faciaities for creating and deveaoping interesting 
Static Graphics. R contains functionaaity for many paot types incauding graphic 

maps, mosaic paots, bi-paots and the aist goes on.

 • Probability Distributions – Probabiaity Distributions paay vitaa roae in statistics. 

By using R various types of probaems reaated to probabiaity distributions (such as 

Binomiaa Distribution, Normaa Distribution, Student's t Distribution, Chi Square 

Distribution etc.) can be handaed very easiay.

 • Data Analysis – It provides a aarge, coherent and integrated coaaection of tooas 
for data anaaysis.

2.  Programming features of R:

 • R Packages – One of the major features of R is the fact that it has a wide 
avaiaabiaity of aibraries. R has CRAN (Comprehensive R Archive Network) which 
is repository hoading more than 10,000 packages.

 • Distributed Computing – Distributed computing is a modea in which 
components of a software system are shared among muatipae computers to 
improve e�ciency and performance. Packages aike ddR and muatidpayr are used 
for distributed programming in R.
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Chapter16
Multiple Choice Questions

MTP June'23 (Set 1)

(i)  The cost incurred to ensure that faiaures do not happen is known as ______________. 

Provide a justi�cation for your answer.

a.  Externaa faiaure cost

b.  Internaa faiaure cost

c.  Prevention cost

d.  None of the above

(ii)  Which of the foaaowing is not the quaaity parameter for service organizations and why?

a.  Consistency

b.  Friendainess

c.  Durabiaity

d.  Promptness

(iii)  Which one of the foaaowing is not a standard de�nition of ‘Quaaity’ and why?

a.  Conformance to Speci�cations

b.  Fitness for Use

c.  Psychoaogicaa Criteria

d.  Physioaogicaa Criteria

(iv)  Prevention costs are aaa costs incurred in the process of preventing poor quaaity from 

occurring. Which one of the foaaowing is not incauded in Prevention cost? Provide a 

justi�cation.

a.  Cost of creating and maintaining quaaity circaes

b.  Cost reaated to statisticaa process controa activities

c.  Costs reaated to System Deveaopment for prevention

d.  WIP testing and inspecting
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(v)  The best way to de�ne the principaes that guide Lean Accounting and form the foundation 
for aaa of accounting’s work and interaction with the organization are ________________. 
Provide a justi�cation for your answer.

a.  Customer vaaue:

b.  Continuous improvement:

c.  Respect for peopae:

d.  Aaa of the above.

(vi)  A company is considering to accept a one-year contract which wiaa require four skiaaed 
empaoyees. The four skiaaed empaoyees couad be recruited on a one-year contract at a cost 
of ` 40,000 per empaoyee. The empaoyees wouad be supervised by an existing manager 
who earns ` 60,000 per annum. It is expected that supervision of the contract wouad take 
10% of the manager’s time.

 Instead of recruiting new empaoyees, the company couad retrain some existing staf who 

currentay earns `30,000 per year. The training wouad cost `15,000 in totaa but if those 
empaoyees were used they wouad need to be repaaced at a totaa cost of `100,000. The 
reaevant aabour cost of the contract is _____________.

a.  ` 1,15,000

b.  `1,00,000

c.  ` 85,000

d.  ` 1,10,000

(vii)  A �rm has some materiaa which originaaay cost ̀  45,000. It has a scrap vaaue of ̀ 12,500 but 
if reworked at a cost of ̀  7,500 it couad be soad for ̀ 17,500. What wouad be the incrementaa 
efect of reworking and seaaing the materiaa?

a.  A Loss of ` 27,500

b.  B Loss of `2,500

c.  C Pro�t of ` 5,000

d.  D Pro�t of `10,000

(viii) The product of XYZ Company is soad at a �xed price of `1,500 per unit. As per company’s 
estimate, 500 units of the product are expected to be soad in the coming year. If the vaaue 
of investments of the company is `15 aakhs and it has a target ROI of 15%, the target cost 
wouad be_________________.

a.  ` 930

b.  ` 950

c.  ` 1,050

d.  ` 1,130
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Solution :

Sl. No. Answer Justi�cation

(i)  c Cost to ensure that faiaure does not happen is for ensuring that in future 
faiaure is prevented.

(ii) c Service organizations produce a product that is intangibae. Usuaaay, the 
compaete product cannot be seen or touched. Rather, it is experienced. 
Exampaes incaude deaivery of heaath care, experience of staying at a 
vacation resort, and aearning at a university. Thus durabiaity cannot be a 
parameter of quaaity of Service organization.

(iii) d (i) Today, there is no singae universaa de�nition of quaaity. Some peopae 
view quaaity as “performance to standards.” Others view it as “meeting 
the customer’s needs” or “satisfying the customer.” Some of the more 
common de�nitions of quaaity are;

a.  Conformance to Speci�cations:

b.  Fitness for Use

c.    aaue for Price Paid

d.  Support Services

e.  Psychoaogicaa Criteria

Thus Physioaogicaa Criteria is certainay not one of the standard de�ni-
tions of Quaaity.

(iv) d The �rst category of quaaity cost consists of costs necessary for achieving 
high quaaity, which are aaso caaaed quaaity controa costs. These are either 
prevention cost or appraisaa cost. Whiae prevention costs are aaa costs 
incurred in the process of preventing poor quaaity from occurring 
appraisaa costs are incurred in the process of uncovering defects. They 
incaude the cost of quaaity inspections, product testing, and performing 
audits to make sure that quaaity standards are being met. Thus it is 
quite evident that WIP testing and inspecting is appraisaa cost and not 
prevention cost.SJC
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(v) d (i)     Three principaes guide Lean Accounting and form the foundation 

for aaa of accounting’s work and interaction with the organization:

a.  Customer value: Deaivering the reaevant and reaiabae 
information in a timeay manner to aaa users of the information 
inside the organization.

b.  Continuous improvement: Improving accounting processes, 
cross-functionaa business processes and the information used 
inside the business for anaaysis and decision making.

c.  Respect for people: Adopting a aearning attitude by seeking 
to understand root causes of business probaems and issues in 
a cross-functionaa, coaaaborative manner.

         Thus the best way of de�ning the principaes of Lean Accounting are 

aaa of the above.

(vi) a (i)  The reaevant cost in this exampae is the aower of the reaevant cost for 

each option

 Recruitment

 Four empaoyees @ ` 40,000 each = £160,000

 (Super vision is sunk as it is aaready incurred)

 Retrain and replace

 Training      ` 15,000

 Repaacement  `1,00,000

    ` 1,15,000

 So answer is ` 1,15,000

(vii) b B (incrementaa approach)

Option 1

Seaa for scrap ` 12,500

Option 2

Extra cost  7,500

Extra revenue 5,000

Loss   2,500

SJC
 In

sti
tut

e



Muatipae Choice Questions

 
CMA Final Strategic Cost Management 

Divya Jadi Booti| 149
www.sjcinstitute.com 8100 11 2222

(viii) c Target ROI at 15% of totaa investment of ` 15 aakhs

= ` 15,00,000 × 0.15

= ` 2,25,000

Expected output = 500 units

Target Pro�t per unit of output = ` 2,25,000 ÷500

= ` 450 per unit

Target cost per unit = Seaaing Price – Pro�t per unit

= ` 1,500 – ` 450

= ` 1,050 per unit
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MTP June'23 (Set 2)

(i)  Which one of the foaaowing is not true for a Baue Ocean Strategy?

a.  Create uncontested market space

b.  Make the competition irreaevant

c.  Expaoit existing demand

d.  Create and capture new demand

 Brie�y state a reason supporting your seaection.

(ii)  One of the foaaowing is not an advantages of cost controa are mainay as:

a.  Achieving the expected return on capitaa empaoyed by maximizing or optimizing 
pro�t.

b.  Increasing the productivity of the avaiaabae resources.

c.  Deaivering the product or service to the customers at a reasonabae price.

d.  It is a corrective function, thus corrects an existing situation.

 Brie�y justify your answer.

(iii)  The ruaes governing the appaication of the  aaue Anaaysis ( A) approach are

a.  No cost can be removed if it compromises the quaaity of the product or its reaiabiaity.

b.  Marketabiaity is another issue that cannot be compromised.

c.  Any activity that reduces the maintainabiaity of the product increases the cost of 
ownership to the customer and can aower the vaaue attached to the product.

d.  None of the above

Brie�y state a reason in support of your seaection.

(iv)  Which of the foaaowing is not a term normaaay used in vaaue anaaysis and why?

a.  Exchange vaaue

b.  Use vaaue

c.  Esteem vaaue

d.  Cost vaaue

(v)  Which of the three principaes guide Lean Accounting and form the foundation for aaa of 

accountants’ work and interaction with the organization and why?

a.  Customer vaaue, quaaity circae, respect for peopae

b.  Suppaier vaaue, quaaity circae, respect for peopae

c.  Customer vaaue, continuous improvement, respect for peopae

d.  Suppaier vaaue, continuous improvement, suggestion box
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(vi)  The standard variabae production overhead cost of product B is as foaaows.

 4 hours at ` 1.70 per hour = ` 6.80 per unit

 During period 3 the production of B amounted to 400 units. The aabour force worked 

1,690 hours, of which 30 hours were recorded as idae time. The variabae overhead cost 

incurred was ` 2,950. The variabae production overhead e�ciency variance for period 3 is

a.  ` 102 (F)

b.  ` 102 (A)

c.  ` 105 (A)

d.  ` 153 (A)

(vii)  M Co seaas product L. An extract from its budget for the four-week period ended 28 

October 2022 shows that it paanned to seaa 500 units at a unit price of ` 300, which wouad 

give a C/S ratio of 30%. Annuaa saaes were 521 units at an average seaaing price of ` 287. 

The actuaa C/S ratio averaged 26%. The saaes voaume contribution variance (to the nearest 

` 1) was

a.  ` 1,890 (F)

b.  ` 1,808 (F)

c.  ` 1,638 (F)

d.  ` 1,567 (F)

(viii) A technicaa writer is to set up her own business. She anticipates working a 40-hour week 

and taking four weeks' hoaiday per year. Generaa expenses of the business are expected 

to be ̀  10,000 per year, and she has set herseaf a target of ̀  40,000 a year saaary. Assuming 

that onay 90% of her time worked wiaa be chargeabae to customers, her charge for each 

hour of writing (to the nearest cent) shouad be

a.  ` 26.04

b.  ` 30.94

c.  ` 28.94

d.  ` 29.84
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Solution :

Sl. No. Answer Justi�cation

(i)  (c) Baue ocean strategists recognize that market boundaries exist onay in 

managers’ minds, and they do not aet existing market structures aimit their 

thinking. To them, extra demand is out there, aargeay untapped.

Thus expaoiting existing markets [C] cannot be an option.

(ii) (d) The advantages of cost controa are

 • The advantages of cost controa are mainay as foaaows:

 • Achieving the expected return on capitaa empaoyed by maximizing or 
optimizing pro�t.

 • Increasing the productivity of the avaiaabae resources.

 • Deaivering the product or service to the customers at a reasonabae 
price.

 • Continued empaoyment and job opportunity for the workers

 • Economic use of aimited resources of production

 • Increased credit worthiness

 • Prosperity and economic stabiaity of the industry

Thus it is caear that cost controa is not a corrective function. Point D is the 

answer

(iii) (d) The key focus of the  aaue Anaaysis ( A) approach is the management 

of ‘functionaaity’ to yiead vaaue for the customer. If a company seeks to 

reduce the costs of producing a product, then it must seek out costs that 

are unnecessary or items of the product that provide no functionaa vaaue 

to the customer. In this case the �rst three (No cost can be removed if it 

compromises the quaaity of the product or its reaiabiaity, marketabiaity is 

another issue that cannot be compromised and any activity that reduces 

the maintainabiaity of the product increases the cost of ownership to the 

customer and can aower the vaaue attached to the product) are issues of 

adding functionaaity to 
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(iv) (a)  aaue Anaaysis is a process of improving vaaue for money in a product, 

service or company. It is a systematic approach to anaayze, identify and 

reduce costs and/or improve performance. The focus of  aaue Anaaysis is to 

optimize vaaue by eaiminating or reducing unnecessary costs and improv-

ing efectiveness of resources. This is done by examining the functions that 

are performed, the processes and materiaas used, the costs associated and 

the overaaa performance of the system. Exchange vaaue is the amount of 

money that can be exchanged for a given item or service and is not a part 

of  aaue Anaaysis. 

Thus A is the answer.

(v) (c)

Principles of 

Lean Accounting

Customer 

Value

Respect for 

People

Continuous

Improvement

(vi) (b) Justi�cation

400 Units of Product B shouad take (× 4 hours) = 1600 hours

But did take (active hours)    = 1660 hours

E�ciency variance in hours    = 60 hours

× standard rate per hour         × 1.70 

          102 (A)

(vii) (a) Budgeted C/S ration = 30%

Therefore, Budgeted Contribution  = 30% × budgeted seaaing price 

     = 30% × ` 300 = ` 90

Saaes  oaume shouad have been  = 500 units

But was     = 521 units

Saaes voaume variance in units  = 21 units (F)

× Standard contribution per unit  = × ` 90

Saaes voaume contribution variance  = ` 1,890 (F)
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(viii) (c) Weeks worked per year = 52 – 4 = 48

Hours worked per year  = 48 × 40 hours = 1920 hours

Hours chargeabae to caients  = 1920 × 90% = 1728

Totaa expenses   = ` 10,000 + ` 40,000 = ` 50,000

Houray rate    = 
50000
1728

 = ` 28.94
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MTP Dec'23 (Set 1)

(i)  Which of the foaaowing is not a term normaaay used in vaaue anaaysis?

a.  Resaae vaaue

b.  Use vaaue

c.  Esteem vaaue

d.  Cost vaaue

(ii)  DMIAD  is a methodoaogy associated with

a.  Pareto Anaaysis

b.  PRAISE

c.  Six Sigma

d.  None of the above

(iii) XYZ Ltd. has the foaaowing aaternative paanned activity aeveas.

Level E F G

Totaa cost (`) 1,00,000 1,50,000 2,00,000

No. of units produced 5000 10000 15000

 If �xed overhead remains constant, then �xed overhead cost per unit at Levea E is:

a.  ` 20

b.  ` 15

c.  `13.33

d.  ` 10

(iv)  A company has a breakeven point when saaes are ` 3,20,000 and variabae cost at that 

aevea of saaes are ` 2,00,000. How much wouad contribution margin increase or decrease 

if variabae expenses are dropped by `30,000?

a.  Increase by 27.5%

b.  Increase by 9.375%

c.  Decrease by 9.375%

d.  Increase by 37.5%

(v)  H Group has two divisions, Division P and Division Q. Division P manufactures an item that 

is transferred to Division Q. The item has no externaa market and 6000 units produced are 

transferred internaaay each year. The costs of each division are as foaaows:

Division P Division Q

 ariabae Cost (`) 100 per unit 120 per unit

Fixed cost each year (`) 1,20,000 90,000
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 Head O�ce management decided that a transfer price shouad be set that provides a 

pro�t of ` 30,000 to Division P. What shouad be the transfer price per unit?

a.  ` 145

b.  ` 125

c.  ` 120

d.  ` 135

(vi)  A company has the capacity of producing 80000 units and presentay seaas 20000 units at 

` 100 each. The demand is sensitive to seaaing price and it has been observed that with 

every reduction of ̀  10 in seaaing price the demand is doubaed. What shouad be the target 

cost if the demand is doubaed at fuaa capacity and pro�t margin on saae is taken at 25%?

a.  ` 75

b.  ` 90

c.  ` 25

d.  ` 60

(vii)  A factory can make onay one of the three products X, Y or Z in a given production period. 

The foaaowing information is given:

Per Unit ` X Y Z

Seaaing Price 1500 1800 2000

 ariabae Cost 700 950 1000

 Assume that there is no constraint on resource utiaization or demand and simiaar resources 

are consumed by X, Y and Z. The opportunity cost of making one unit of Z is:

a.  ` 850

b.  ` 800

c.  ` 1,800

d.  ` 1,500

(viii) Twin Ltd. uses JIT and back �ush accounting. It does not use a raw materiaa stock controa 

account. During September 2021, 10000 units were produced and soad. The standard 

cost per unit is ̀  150 which incaudes materiaas of ` 60. During September 2021, ` 9,90,000 

of conversion costs were incurred. The debit baaance in cost of goods soad account for 

September 2021 is:

a.  ` 14,00,000

b.  ` 14,80,000

c.  ` 15,90,000

d.  ` 16,20,000
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(ix) The foaaowing �gures are extracted from the books of a company:

 Budgeted O/H ` 10,000 (Fixed ` 6,000,  ariabae ` 4,000)

 Budgeted Hours 2000

 Actuaa O/H ` 10,400 (Fixed ` 6,100,  ariabae ` 4,300)

 Actuaa Hours 2100

  ariabae O/H cost variance and Fixed O/H cost variance wiaa be:

a.  100 (A) and 200 (A)

b.  100 (F) and 200 (F)

c.  100 (A) and 200 (F)

d.  200 (A) and 100 (F)

(x)  Tabaeau is a –

a.  Business Inteaaigence Tooa

b.   isuaaisation Tooa

c.  Both (a) and (b)

d.  None of the above

(xi)  Which one of the foaaowing is a Key feature of SAS aanguage?

a.  Capabiaity of handaing data anaaysis reaated to Operations Research and Project 
Management.

b.  Capabiaity of report formation with perfect graphs.

c.  Capabiaity to interact with muatipae host systems

d.  Aaa the above

(xii)  A feasibae soaution of LPP –

a.  Must satisfy aaa the constraints simuataneousay.

b.  Need not satisfy aaa the constraints, onay some of them.

c.  Must be a corner point of the feasibae region

d.  Aaa the above

(xiii) A PERT activity has an optimistic time of 3 days, pessimistic time of 15 days and an 

expected time of 7 days. What is the most aikeay time of the activity?

a.  10 days

b.  6 days

c.  5 days

d.  None of the above
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(xiv) MR is

a.  First order derivative of TC

b.  Second order derivative of TR

c.  First order derivative of TR

d.  Second order derivative of TC

(xv) The equations of the two aines of Regression are 4x + 3y + 7 = 0 and 3x + 4y + 8 = 0. The 

Coe�cient of Correaation between x and y is –

a.  1.25

b.  0.25

c.  – 0.75

d.  0.92

Solution :

(i) (ii) (iii) (iv)  (v) (vi) (vii) (viii)  (ix) (x)  (xi) (xii) (xiii) (xiv) (xv)

a c  d b d  d a c  c  c  d a b c c
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June'23

1. Which one of the foaaowing is not a support activity of vaaue chain?

a. Human Resource Management

b. Technoaogicaa Deveaopment

c.  Service

d. Infrastructure

2. Warranty period return of �nished goods soad faaas under the foaaowing quaaity cost:

a. Prevention

b. Appraisaa

c. Internaa faiaure

d. Externaa faiaure

3. Target Costing is the answer to

a. Market Driven Prices

b. Seaaer's Market

c. No Pro�t Situation 

d. None of the above

4. Producing more non bottaeneck output

a. creates more inventory and increases througput contribution

b.  creates more inventory but does not increase trhoughput contribution

c. creates aess pressure for the bottaeneck workstations

d. aaaows for the maximisation of overaaa contribution

5. Which one of the foaaowing is not true for a Red ocean strategy and why?

a. Beat the competition

b. Expaoit existing demand

c. Make the vaaue cost trade-of

d. Break the vaaue cost trade-of

6. SINT Ltd. determine its seaaing price by marking up the variabae cost 50%. In addition, 

the company uses frequent seaaing price mark down to stimuaate saaes. The mark down 

average is 20%, what is the company's distribution margin ratio?

 a.  16.67%

 b. 18.50%
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(vii) At ROXIN LTD., cost of personnea department has aaways been charged to production 

department based upon no. of empaoyees. Recentay opinion gathered from the 

department manager indicate that the no. of new hires might be better predictor or 

personnea cost. Totaa personnea department costs are ` 3,00,000.

Department C D F

Number of Empaoyees 40 300 160

Number of new hires 10 32 8

 If the number of new hire is considered the cost driver, what amount of cost wiaa be 

aaaocated to Department D?

a. ` 2,00,000

b. ` 1,92,000

c. ` 1,50,000

d. ` 1,30,000

(viii) BOSAN LTD. using added costing system provides the foaaowing information pertaining 

to Direct Labour for its product JUM for the month of May, 2023.

 Standard Direct Labour Rate per hour     ` 16

 Actuaa Direct Labour Rate per hour     ` 14.50

 Labour Rate  ariance       ` 15,000 (Fav)

 Standard hours aaaowed for Actuaa production    8000 hours

 How many Direct Labour hours were worked during month of May, 2023?

a. 12,000 hours

b. 11,000 hours

c. 10,000 hours

d. None of the above

Solution :

(i) (ii) (iii) (iv)  (v) (vi) (vii) (viii)

c d  a b d  a b c
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Postal Test Paper

i.  Which of the foaaowing is not a term normaaay used in vaaue anaaysis?

a.  Resaae vaaue

b.  Use vaaue

c.  Esteem vaaue

d.  Cost vaaue

ii.  PRAISE stands for :

a.  Appreciating someone

b.  Product, Recognition, Adoption, Invention, Soaution & Evaporation

c.  Probaem Identi�cation, Ranking, Anaaysis, Innovation, Soaution & Evaauation

d.  None of the above

iii.  Which of the foaaowing is not the quaaity parameter for service organizations?

a.  Consistency

b.  Friendainess

c.  Durabiaity

d.  Promptness

iv.  The break-even point of a manufacturing company is ₹1,60,000. Fixed cost is ₹48,000. 

 ariabae cost is ₹12 per unit. The P  ratio wiaa be:

a.  20%

b.  40%

c.  30%

d.  25%

v.  T Ltd. produces and seaas a product. The company expects the foaaowing revenues and 

costs in 2022: Revenues (400 sets soad @ ₹ 600 per product) = ₹ 2,40,000

  ariabae costs = ₹ 1,60,000

 Fixed costs = ₹ 50,000

 What amount of saaes must T Ltd. have to earn a target net income of ₹63,000 if they have 

a tax rate of 30%?

a.  ₹ 4,20,000

b.  ₹ 4,29,000

c.  ₹ 3,00,000

d.  ₹ 4,89,000
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vi.  If project A has a net present vaaue (NP ) of ₹ 30,00,000 and project B has an NP  of                     

₹ 50,00,000, what is the opportunity cost if project B is seaected?

a. ₹ 23,00,000

b.  ₹ 30,00,000

c.  ₹ 20,00,000

d.  ₹ 50,00,000

vii.  Target costing is the answer to :

a.  Market driven prices

b.  Seaaers’ market

c.  No Pro�t situation

d.  None of the above

viii. Gaasso, a manufacturer of aarge windows, is experiencing a bottaeneck in its paant. 

Setup time at one of its workstations has been identi�ed as the cuaprit. A manager has 

proposed a paan to reduce setup time at a cost of ₹ 7,20,000. The change wiaa resuat in 

800 additionaa windows. The seaaing price per window is ₹ 18,000, direct aabour costs 

are ₹ 3000 per window, and the cost of direct materiaas is ₹ 7,000 per window. Assume 

aaa units produced can be soad. The change wiaa resuat in an increase in the throughput 

contribution of ___________.

a.  ₹ 64,00,000

b.  ₹ 88,00,000

c.  ₹ 56,80,000

d.  ₹ 1,44,00,000

Solution :

(i) (ii) (iii) (iv)  (v) (vi) (vii) (viii)

a c c c a b a b
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Dec'23

(i) Down time due to defect in quaaiaty in an exampae of

a. Internaa faiaure cost

b.  Prevention cost

c. Appraisaa cost

d.  Externaa faiaure cost

(ii) Which one of the important piaaars of Strategic Cost Management determines the 

company's comparative position in the Industry in terms of performance?

a. Cost drivers Anaaysis

b.  aaue chain Anaaysis

c. Strategic positioning anaaysis

d. Competitive vaaue anaaysis

(iii) A production of ZON Ltd.  has the capacity to produce either 4000 units of A, or 3500 

units of B or 5000 units of C. Onay one product can be made in a production period. The 

contributions per unit of A, B and C are ` 10, ` 11 and ` 8 respectiveay. The opportunity 

cost of A wouad be :

a. ` 44,000

b. ` 38,000

c. ` 50,000

d. ` 40,000

(iv) ROBINSON Ltd., a manufacturing company has a break even point, when saaes are ` 10 

aakh and �xed costs of ` 4 aakh. To reaaize pro�ts of ` 2 aakhs from saaes of 3,00,000 units, 

the seaaing price per unit wiaa be -

a. ` 6

b. ` 5

c. ` 4

d. ` 2

(v) AMON Ltd. paans to introduce a new product ZOS and is using Target cost approach. The 

seaaing price of product ZOS is set at ` 120 for each unit and saaes revenue for the coming 

year is expected to be ` 9,60,000. The company requires a return of 15% on the coming 

year on its investment of ` 20 aakh. What is the Target Cost per unit for the coming year?

a. ` 90.00

b. ` 85.00
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c. ` 82.50

d. 80.50

(vi) The highest negative opportunity cost vaaue in an unused ceaa of a Transportation Matrixis 

chosen to improve the current soaution because -

a.  It represents maximum possibae cost reduction per unit

b. It ensures no vioaation of Rim Condition

c. It represents per unit cost improvement

d.  Either one of the above

(vii) RRS, a manufacturer of aarge windows, is experiencing a bottaeneck in its paant. Setup 

time at one of its workstations has been identi�ed as the cuaprit. A manager has proposed 

a paan to reduce setup time at a cost of ̀  7,20,000. The change wiaa resuat in 800 additionaa 

windows. The seaaing price per window is ` 18,000, direct aabour costs are ` 3,000 per 

window and the costs of direct materiaas is ̀  7,000 per window. Assume aaa units produced 

can be soad. The change wiaa resuat in an increase in the throughput contribution of ____

a. ` 64,00,000

b. ` 88,00,000

c. ` 56,80,000

d. ` 1,44,00,000

(viii) An empaoyee of ROB Ltd. took 200 minutes to compaete the �rst set up on a new machine.

Using a 90% incrementaa unit time aearning modea indicates that the second set up on 

the new machine is expected to take -

a. 160 minutes

b. 120 minutes

c. 100 minutes

d. 80 minutes

(ix) The drive-up window of a fast food operation was being studied using simuaation for 

a variety of operating characteristics. As part of the study, data was coaaected on Order 

Processing Time as given in the foaaowing tabae. Using the �rst two digits of the Random 

Numbers, determine the processing time that wouad be used to simuaate the �fth sampae.

Processing time (Minutes) 1 2 3 4

Probabiaity 0.30 0.45 0.20 0.05

Customer 1 2 3 4 5 6 7 8 9

Random No. 1048 2236 2413 4216 3757 1501 4657 4836 9309

a. 2 minutes
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b. 4 minutes

c. 1 minute

d. 3 minutes

(x) A Co. producing output X and Y uses standard costing. The standard overhead contents 

of each product is :

 X : ` 3 per unit and Y : ` 2.25 per unit.

 The budgeted overhead is ` 860 and budgeted time is 3440 hours.

 Actuaa Output :

 X 200 units and Y 100 units.

 Actuaa time : 3200 hours

 Actuaa overhead : ` 875. Compute Overhead  oaume  ariance.

a. ` 35 (A)

b. ` 35 (A)

c. ` 25 (A)

d. ` 15 (A) 

(xi) The vaaue of the game of 

Player B

Player A B1 B2

A1 4 6

A2 -10 10

 is ___________. Fiaa in the above.

a. 4

b. 6

c. 8

d. None of the above

(xii) The saack time of taia event of activity Z of a project is 2 days. If the totaa Faoat and free 

�oat of the activity Z are 10 days and 7 days respectiveay, the Independent �oat of activity 

Z wiaa be:

a. 5 days

b. 6 days

c. 7 days

d. 2 days
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(xiii) Which of the foaaowing has no reaation to business inteaaigence?

a. A set of business anaaytics soautions to retrieve, anaayse and transform data into 
usefua business sights

b.  isuaaisation Tooas are primariay BI Tooas

c. ABS Gaue is a tooa used for the purpose of Business Inteaaigence

d. Embedded Anaaytics is an important part of  any Business Inteaaigence Tooa

(xiv) Which of the foaaowing is/ are the Financiaa anaaytics tooas?

a. Hyper Anna

b. Jedox

c. Net Suite

d. Aaa of the above

(xv) Which one of the foaaowing is not a part of quaaitative type of forecasting techniques?

a. Survey Technique

b. Barometric Technique

c. Exponentiaa Smoothing

d. Deaphi Technique

Solution :

(i) (ii) (iii) (iv)  (v) (vi) (vii) (viii)  (ix) (x)  (xi) (xii) (xiii) (xiv) (xv)

a c  d b c a b a a a a a c d c
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Time Allowed: 3 Hours                                                                                 Full Marks: 100 

The figures in the margin on the right side indicate full marks. 

 

 

SECTION – A (Compulsory) 
 

1.  Choose the correct option:                            [15 x 2=30] 
 

(i)  Which of the following is not a secondary activity of Value Chain?    
a) Procurement 
b) Human Resource Development 
c) Service 

d) Technology Development 

(ii)  The break-even point of a manufacturing company is ₹1,60,000. Fixed cost is ₹48,000. 
Variable cost is ₹12 per unit. The PV ratio will be: 
a) 20% 

b) 40% 

c) 30% 

d) 25% 

 

(iii)  The higher the actual hours worked __________________________________. 
a) The lower the capacity usage ratio.  
b) The higher the capacity usage ratio. 
c) The lower the capacity utilization ratio. 
d) The higher the capacity utilization ratio. 

 

(iv)  The Tech Company has fixed costs of ` 400,000 and variable costs are 75% of the selling 
price. To realize profits of ` 100,000 from sales of 5,00,000 units, the selling price per 
unit________________. 
a) must be `1.00 

b) must be `4.80 

c) must be `4.00 

d) cannot be determined 

 

(v)  X Ltd. has 1000 units of an obsolete item which are carried in inventory at the original 
price of ` 50,000. If these items are reworked for ` 20,000, they can be sold for ` 36,000. 
Alternatively, they can be sold as a scrap for ` 6,000 in the market. In a decision model 
used to analyse the reworking proposal, the opportunity cost should be taken as 
____________________. 
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a) ` 16,000 

b) ` 6,000  
c) ` 30,000  
d) ` 20,000 

 

(vi)  A Ltd. Plans to introduce a new product and issuing the target cost approach. Projected 
sales revenue is ` 90,00,000 (`45 per unit) and target costs are ` 64,00,000. What is the 
desired profit per unit? 

a) ` 13  
b) ` 17  
c) ` 32  
d) ` 10 

 

(vii)  AP Products sells product A at a selling price of ``40 per unit. AP’s cost per unit based on 
the full capacity of 5,00,000 units is as follows: 
Direct material 6 

Direct Labour 3 

Indirect Manufacturing Expense 60% of which is fixed 10 

Total 19 
 

A one-time only special order offering to buy 50,000 units was received from an overseas 
distributor. The only other costs that would be incurred on this order would be ` 4 per unit 
for shipping. AP has sufficient existing capacity to manufacture the additional units. In 
negotiating a price for the special order, AP should consider that the minimum selling price 
per unit should be _______________. 
a) ` 17 

b) ` 19 

c) ` 21  
d) ` 23 

 

(viii)  Ankit Ltd., operates throughput accounting system. The details of product A per unit are 
as under: 
Selling Price: ` 75  
Material Cost: ` 30 

Conversion Cost: `20 

Time to bottleneck resources: 10 minutes 

What is the throughput contribution per bottleneck resource per hour?  
a) ` 270  
b) ` 150  
c) ` 120  
d) ` 90 
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(ix)  Efficiency Ratio is ____________________________________. 
a) Available working days ÷ Budgeted working days × 100 

b) Budgeted hours ÷ Maximum hours in budgeted period × 100 

c) Standard hours ÷ Actual hours × 100 

d) None of the above 
 

(x)  Which of the following statement is incorrect? 

a) Microsoft Excel is most popular among all the available spreadsheets. 
b) Zoho Analytics is a tool used for Financial Data analysis. 
c) Visualisation Tools are the Reporting Tools.  
d) None of the above. 

 

(xi)  Prescriptive Analytics is very important because – 

a) It tells about the action to be taken. 
b) It tells about what is likely to happen. 
c) It tells about how something has happened. 
d) It tells about what has happened. 

 

(xii)  The information relating to the direct material cost of a company is as follows: 
Standard price per unit ₹7.20 

Actual quantity purchased in units 1600 

Standard quantity allowed for actual production in units 1450 

Material price variance on purchase (Favourable) ₹480 What is the actual purchase price 

per unit? 

a) ₹ 7.50 

b) ₹ 6.40 

c) ₹ 6.5 

d) ₹ 6.90 

 

(xiii)  The Normal duration and Normal cost of an activity are respectively 10 days and ` 350. 
The cost slope is ` 75 per day. If the Crash duration is 8 days then what is the Crash cost 
of the activity? 

a) ` 400 

b) ` 500 

c) ` 600 

d) ` 650 
 

(xiv)  Optimization is the method of finding ________________. 
a) The maximum point 
b) The minimum point 
c) The critical point 
d) All of the above 
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(xv)  The actual demand for a period is 100 units. But forecast demand was 90 units. The forecast 
error is – 

a) – 10 

b) 10 

c) 5 

d) None of the above 

 

SECTION – B 

 

(Answer any 5 questions out of 7 questions given.  Each question carries 14 marks.) 
 

                          [5 x 14 = 70] 
 

2.  A manufacturing company currently operating at 80% capacity has received an export order from 
Middle East, which will utilise 40% of the capacity of the factory. The order has to be either taken 
in full and executed at 10% below the current domestic prices or rejected totally. The current 
sales and cost data are given below:                   [14] 
Sales ` 16.00 lakhs 

Direct Material ` 5.80 lakhs 

Direct Labour ` 2.40 lakhs 

Variable Overheads ` 0.60 lakhs 

Fixed Overheads ` 5.20 lakhs 

  

The following alternatives are available to the management: 
A.  Continue with domestic sales and reject the export order. 
B.  Accept the export order and allow the domestic market to starve to the extent of excess of 

demand. 
C.  Increase capacity so as to accept the export order and maintain the domestic demand by: 

(i)  Purchasing additional plant and increasing 10% capacity and thereby increasing 
fixed overheads by ` 65,000, and 

(ii)  Working overtime at one and half time the normal rate to meet balance of the 
required capacity. 

Required: Evaluate each of the above alternatives and suggest the best one. 
  

 

3.  (a)   Division A is a profit centre which produces three products X, Y and Z. Each product has 
an external market. The details are as follows:      

 X Y Z 

External market price per unit (`) 48 46 40 

Variable cost of production in division A (`) 33 24 28 

Labour hours required per unit in division A 3 4 2 
 

Product Y can be transferred to Division B, but the maximum quantity that might be 
required for transfer is 300 units of Y. 
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 X Y Z 

The maximum external sales are: 800 Units 500 Units 300 Units 
 

Instead of receiving transfers of Product Y from Division A, Division B could buy similar 
product in the open market at a slightly cheaper price of ` 45 per unit. 
 

Compute the transfer price for each unit, for 300 units of Y, if the total labour hours 
available in Division A are? 

(a)  3800 hours 

(b)  5600 hours.                      [7] 
        

(b)  A company has estimated the unit variable cost of a Product to be ` 10, and the selling 
price is ` 15 per unit. Budgeted sales for the year are 20,000 units. Estimated fixed costs 
are as follows: 
Fixed Cost p.a.(`) 50,000 60,000 70,000 80,000 90,000 

Probability 0.1 0.3 0.3 0.2 0.1 
 

Assess the probability that the company will equal or exceed its target profit of ` 25,000 
for the year?           [7] 

 

4.  (a)  T Ltd, produces a product which passes through two processes - cutting and finishing. The 
following information is provided:          [7] 

 Cutting Finishing 

Hours available per annum 50,000 60,000 

Hours needed per unit of product 5 12 

Fixed operating costs per annum excluding direct material (`) 10,00,000 10,00,000 
 

The selling price of the product is ` 1,000 per unit and the only variable cost per unit is 
direct material, which costs ` 400 per unit. There is demand for all units produced. 
Evaluate each of the following proposals independent of each other: 
(i)  An outside agency is willing to do the finishing operation of any number of units 

between 5,000 and 7,000 at ` 400 per unit. 
(ii)  Another outside agency is willing to do the cutting operation of 2,000 units at ` 200 

per unit 
(iii)  Additional equipment for cutting can be bought for ` 10,00,000 to increase the 

cutting facility by 50,000 hours, with annual fixed costs increased by ` 2 lakhs. 
 

(b)   Discuss the significance of lean accounting.        [7] 
 

5.            Compute the missing data indicated by the Question marks from the following: [14] 
  

 Product ‘R’ Product ‘S’ 
Sales quantity   

Std.(units) ? 400 

Actual (Units) 500 ? 

Price (Unit)   

Standard  ` 12 ` 15 

Actual ` 15 ` 20 

Sales price variance ? ? 
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Sales volume 
variance 

` 1,200 F ? 

Sales value variance ? ? 
 

          Sales mix variance for both the products together was ` 450 F. ‘F’ denotes Favorable. 
 

6.  (a)  The past data of demand per week (in '00 kgs.) of a confectionery item is given below – 

Demand/Week 0 5 10 15 20 25 

Frequency 2 11 8 21 5 3 

Using the sequence of random numbers – 35, 52, 13, 90, 23, 73, 34, 57, 35, 83, 94, 56, 67, 
66 generate the demand for the next 10 weeks. Also determine the average demand per 
week 

[7] 
 

(b)  A retired person has plans to invest in shares. He has been suggested by one of his friends 
who plays in the share market to invest in two shares A and B which gives dividends @ 
12% and 4% p.a. respectively. For an investment of ` 1, the growth in the market value of 
the shares A and B are respectively 10 paise and 40 paise in one year. The retired person 
wants to invest such that the dividend income is at least ` 600 p.a. and the growth of initial 
investment in one year is at least ` 1000. 
(i)  Formulate it as a Linear Programming Problem. 
(ii)  Write its Dual.        [7] 

 

7. (a)   The following table gives data on normal time & cost as well as crash time & cost for a 
project. 
You need to draw the Network diagram and identify the Critical Path. 
Also compute the Normal duration of the project and the corresponding Total Cost 
associated with it. 
Crash the relevant activities systematically and determine the optimum completion time of 
the project. Also determine the corresponding cost when it is given that the Indirect Cost 
is `100 per day.           [7] 

 

Activity 
Normal Crash 

Time (days) Cost (`) Time (days) Cost (`) 
1—2 6 600 4 1,000 

1—3 4 600 2 2,000 

2—4 5 500 3 1,500 

2—5 3 450 1 650 

3—4 6 900 4 2,000 

4—6 8 800 4 3,000 

5—6 4 400 2 1,000 

6—7 3 450 2 800 
 

(b)  A firm received an order to make and supply eight units of standard product which involves 
intricate labour operations. The first unit was made in 10 hours. It is understood that this 
type of operation is subject to an 80% learning rate. The workers are getting wages at the 
rate of `12 per hour. 
(i)  What is the total time and labour cost required to execute the above order?  

(ii)  If a repeat order of 24 units is also received from the same customer, calculate the 
labour cost necessary for the second order.       [7] 
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8. (a)  Is the following two persons, zero – sum game stable? (the payoff is for player A). solve 
the game:  

                       Player B 

Player A

5 -10 9 0

6 7 8 1

8 7 15 1

3 4 -1 4

 
 
 
 
 
 

                 [7] 

(b)  Calculate the Seasonal Indices for the following quarterly data in certain units. 
Appropriate method for finding the Indices has to be decided by you with due explanation. 

Year 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

2020 39 21 52 81 

2021 45 23 63 76 

2022 44 26 69 75 

2023 53 23 64 84 

                          [7] 
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