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Topics to Be Covered
• Topic 5: Performance Measurement System (PMS)
• Topic 6: Decision Tree Analysis
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Topic 5
Performance Measurement System, PMS

• Performance measurement is the process of collecting,
analyzing and/or reporting information regarding the
performance of an individual, group, organization, system or
component.
• It can involve studying processes/strategies within
organizations,
or
studying
engineering
processes/parameters/phenomena, to see whether output
are in line with what was intended or should have been
achieved.
6/13/2020

DMSA, Special Class, SMA

3

1

6/13/2020

Conventional Measures of Performance
• A conventional PMS is a collection of management techniques and
tools that provides segmented and detailed reports on various aspects
of the company’s financial performance.
• Deriving from the notion of responsibility accounting, conventional
PMS concentrates only on the financial aspects of the company (e.g.
divisional contribution to overall ROI) and hence, is often criticized for
its lack of concern for non-financial dimensions.
• The basic principle of organizing a conventional PMS is the conceptual
breakdown of overall business into a set of interrelated operations,
processes and/or factors.
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Conventional PMS-Critical Indicators at Organization Level
Dimension

What it Measures

Common Measures

Profitability

Firm’s ability to generate profit out of sale or
investment

GP Margin; NP Margin; ROI;
ROCE; ROSF

Liquidity

Firm’s ability to meet its maturing short-term
financial obligations

Current Ratio; Quick Ratio

Efficiency

How efficiently firm is using its current and
fixed assets

Stock Turnover and/or Stock
Holding Period; Debtors’ Collection
Period; Fixed Asset Turnover

Gearing

Extent to which firm has been financed by
debt

Total Debt to total assets; Times
interest earned

Investment
How attractive firm is to potential investors
Attractiveness/market
valuation
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Return on Investment, ROI
• ROI is an accounting measure of income divided by an accounting
measure of investment, ROI =
• ROI is the most popular approach to incorporating the investment
base into a performance measure.
• It has conceptual appeal because it blends all the ingredients of
profitability (revenues, costs, and investment) into a single
percentage.
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DuPont Method of ROI
• ROI can often provide more insight into performance when it is divided into
the following components :
ROI =

×

= 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟 × 𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑆𝑎𝑙𝑒𝑠

• Two basic ingredients in profit making: using assets to generate more
revenues and increasing income per dollar of revenues. An improvement in
either ingredient without changing the other increases ROI.
• Some alternatives to effect ROI:

Decrease assets or Increase revenues or Decrease

costs
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Residual Income, RI
• RI is an accounting measure of income minus a required dollar return on accounting
measure of investment.
Residual income, RI = Net Operating Income – (Required Rate of Return × Average
Operating Assets)
• Some companies favor the RI measure because managers will concentrate on
maximizing the absolute amount (dollars of RI) rather than a percentage (return on
investment).
• The objective of maximizing RI means that as long as a subunit earns a rate in
excess of the RRR for investments, that subunit should expand.
6/13/2020
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Exercise
• Sports Co is a large manufacturing company specializing in the
manufacture of a wide range of sports clothing and equipment. The
company has two divisions: Clothing (Division C) and Equipment (Division
E). Each division operates with little intervention from Head Office and
divisional managers have autonomy to make decisions about long-term
investments.
• Sports Co measures the performance of its divisions using return on
investment (ROI), calculated using controllable profit and average divisional
net assets. The target ROI for each of the divisions is 18%. If the divisions
meet or exceed this target the divisional managers receive a bonus.
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Exercise
• Last year, an investment which was expected to meet the target ROI
was rejected by one of the divisional managers because it would
have reduced the division’s overall ROI. Consequently, Sports Co is
considering the introduction of a new performance measure, residual
income (RI), in order to discourage this dysfunctional behaviour in the
future. Like ROI, this would be calculated using controllable profit and
average divisional net assets.
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The draft operating statement for the year, prepared by the
company’s trainee accountant, is shown below:

Sales revenue

Division C
$’000
3,800

Division E
$’000
8,400

Less variable costs

(1,400)

(3,030)

Contribution

2,400

5,370

Less fixed costs

(945)

(1,420)

Net profit
Opening divisional controllable net assets

1,455
13,000

3,950
24,000

Closing divisional controllable net assets

9,000

30,000
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Exercise
Notes:
(1) Included in the fixed costs are depreciation costs of $165,000 and $460,000 for
Divisions C and E respectively. 30% of the depreciation costs in each division relates to
assets controlled but not owned by Head Office. Division E invested $2m in plant and
machinery at the beginning of the year, which is included in the net assets figures above,
and uses the reducing balance method to depreciate assets. Division C, which uses the
straight-line method, made no significant additions to non-current assets. It is the policy of
both divisions to charge a full year’s depreciation in the year of acquisition.
(2) Head Office recharges all of its costs to the two divisions. These have been included in
the fixed costs and amount to $620,000 for Division C and $700,000 for Division E.
(3) Sports Co has a cost of capital of 12%.
6/13/2020
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An Exercise
Required:
(a) (i) Calculate the return on investment (ROI) for each of the two divisions of Sports
Co.
(ii) Discuss the performance of the two divisions for the year, including the main
reasons why their ROI results differ from each other. Explain the impact the difference
in ROI could have on the behaviour of the manager of the worst performing division.
(b) (i) Calculate the residual income (RI) for each of the two divisions of Sports Co and
briefly comment on the results of this performance measure.
(ii) Explain the advantages and disadvantages of using residual income (RI) to
measure divisional performance.
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Solution to the Exercise— a (i)
(a) (i) Return on investment = controllable profit/average divisional net assets
C
$’000
1,455

E
$’000
3,950

Add back
depreciation on
noncontrollable
assets
Add back Head
Office costs

49·5

138

Controllable
profit

2,124·5

Net profit

620

700
4,788
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$’000

$’000

Opening
assets

13,000

24,000

Closing
assets

9,000

30,000

Average
assets

11,000

27,000

ROI

19·3%

17·7%
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Solution to the Exercise— a (ii)
•

Whilst Division C has exceeded the target ROI, Division E has not. If controllable profit in relation to revenue is
considered, Division C’s margin is 56% compared to Division E’s margin of 57%, so Division E is actually
performing slightly better. However, Division E has a larger asset base than Division C too, hence the fact that
Division C has a higher ROI.

•

Since Division E appears to be a much larger division and is involved in sports equipment manufacturing, then it
could be expected to have more assets. Division E’s assets have gone up partly because it made substantial
additions to plant and machinery. This means that as well as increasing the average assets figure, the additions
will have been depreciated during the year, thus leading to lower profits. This may potentially have had a large
impact on profits since Division E uses the reducing balance method of depreciation, meaning that more
depreciation is charged in the early years.

•

Based on the ROI results, the manager of Division C will get a bonus and the manager of Division E will not.
This will have a negative impact on the motivation level of the manager of Division E and may discourage him
from making future investments, unless a change in the performance measure used is adopted.
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Solution to the Exercise— b(i)

C

E

$’000

$’000

Controllable profit

2,124·5

4,788

Less: imputed charge on assets at 12%

(1,320)

(3,240)

Residual income

804·5

1,548
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Solution to the Exercise— b(ii)

Advantages
•

The use of RI should encourage managers to make new investments, if the investment adds to the RI
figure. A new investment can add to RI but reduce ROI and in such a situation measuring performance
with RI would not result in the dysfunctional behaviour which has already been seen at Sports Co. Instead,
RI will lead to decisions which are in the best interests of the company as a whole being made.

•

Since an imputed interest charge is deducted from profits when measuring the performance of the division,
managers are made more aware of the cost of assets under their control. This is a benefit as it can
discourage wasteful spending.

•

Alternative costs of capital can be applied to divisions and investments to account for different levels of
risk. This can allow more informed decision-making.
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Solution to the Exercise— b(ii)
Disadvantages
• RI does not facilitate comparisons between divisions since the RI is driven by
the size of divisions and their investments.
• This can clearly be seen in Sports Co where the RI of Division E is almost
twice that of Division C, which will be related to Division E being a much
larger division.
• RI is also based on accounting measures of profit and capital employed
which may be subject to manipulation so as, for example, to obtain a bonus
payment. In this way it suffers from the same problems as ROI.

6/13/2020

DMSA, Dept. of Accounting & IS, DU

18

6

6/13/2020

Economic Value Added, EVA
• Two approaches to adjusting for interest
are taken. Either:

• EVA is a specific type of residual
income calculation that has recently
attracted considerable attention.

–

start with operating profit. Then deduct the
adjusted tax charge. The tax charge should
be adjusted because it includes the tax
benefit of interest. Since interest is a taxdeductible item, having interest in the
income statement means that the tax
charge is lower. Since we are taking the
cost of interest out of the income statement,
it is also necessary to remove the tax
benefit of it from the tax charge. To do this,
multiply the interest by the tax rate, and add
this to the tax charge, or

–

start with profit after tax, and add back the
net cost of interest. This is the interest
charge multiplied by (1 – rate of corporate
tax).

EVA = After tax Operating Income – [WACC × (Total Assets
– Current Liabilities)]
where, WACC = WdKd (1-T)+WsKs*+WpKp+WrKr

*

• When implementing EVA, companies
make several adjustments to the
operating income and asset numbers
reported under GAAP.
6/13/2020
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Economic Value Added, EVA
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Exercise on EVA
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Exercise on EVA- Further information is as
follows:

• The allowance f or doubtful debts was $300,000 at 1 January 2009, $250,000 at 31 December
2009 and $350,000 at 31 December 2010.
• Research and development costs of $500,000 were incurred during each of the years 2009
and 2010 on Project Z. These costs were expensed in the income statement, as they did not
meet the requirements of financial reporting standards for capitalisation. Project Z is not
complete yet.
• At the end of 2008, the company had completed another research and development project,
Project X. Total expenditure on this project had been $1,500,000, none of which had been
capitalised in the financial statements. The product developed by Project X went on sale on 1
January 2009, and the product was a great success. The product ’s life cycle was only two
years, so no further sales of the product are expected after 31 December 2010.
• The company incurred non-cash expenses of $15,000 in both years.
• Capital employed (equity plus debt) per the statement of financial position was $33,500 at 1
January 2009, and $37,000 at 1 January 2010 .
• The pre - tax cost of debt was 5% in each year. The estimated cost of equity was 12% in 2009
and 14% in 2010. The rate of corporate income tax was 25% during both years.
• The company’s capital structure was 60% equity and 40% debt.
• There was no provision for deferred tax.
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Solution of EVA Exercise
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Weaknesses in Conventional PMS
• Being biased towards financial indicators
• Providing lagging indicators
• Being less flexible
• Being non-related to strategies
• Being short-term oriented
• Promoting sub-optimization
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The Balance Scorecard (BSC)
• The BSC is proposed as a strategic PMS to overcome the
weaknesses of a conventional PMS by:
– Integrating financial measures with non-financial measures;
– Linking performance measures to corporate strategy.

• “BSC[is a] set of measures that gives top managers a fast but
comprehensive view of the business. The BSC includes financial
measures that tell the results of actions already taken. And it
complements the financial measures with operational measures on
customer satisfaction, internal processes, and the organization’s
innovation and improvement activities—operational measures that
are the drivers of future financial performance.” Kaplan and

Norton,1992
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BSC Model
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Examples of Goals and Measures

6/13/2020

DMSA, Special Class, SMA

27

9

6/13/2020

Examples of Goals and Measures
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Airlines Scorecard
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Municipal Scorecard
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Hospital Scorecard
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Social Service Organization Scorecard
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BSC Question
•

The Royal Botanical Gardens has been established for more than 120 years and has the
following mission statement: "The Royal Botanical Gardens belongs to the nation. Our mission
is to increase knowledge and appreciation of plants, their importance and their conservation,
by managing and displaying living and preserved collections and through botanical and
horticultural research." Located towards the edge of the city, the gardens are visited regularly
throughout the year by many local families and are an internationally well known tourist
attraction. Despite charging admission, it is one of the top five visitor attractions in the country.
Every year it answers many thousands of inquiries from universities and research
establishments, including pharmaceutical companies from all over the world and charges for
advice and access to its collection. Inquiries include requests for access to the plant collection
for horticultural work, seeds for propagation or samples for chemical analysis to seek novel
pharmaceutical compounds for commercial exploitation. It receives an annual grant in aid from
Central Government, which is fixed once every five years. The grant is due for review in three
years' time. The finance director has decided that, in order to strengthen its case when meeting
the government representatives to negotiate the grant, the management board should be able
to present a balanced scorecard demonstrating the performance of the gardens. He has asked
you, the senior management accountant, to help him. Many members of the board, which
consists of eminent scientists, are unfamiliar with the concept of a balanced scorecard.
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Q#1: Describe the benefit of the Balance Scorecards.
• Balance Scorecard is a set of financial and non- financial measures
relating to a company’s critical success factors. The main objective of
Balanced Scorecard is to provide a comprehensive framework for
translating a firm’s strategic objectives into a coherent set of
performance measures.
• The benefits of adopting a Balanced Scorecard approach to
performance management may include:
(i) It creates a longer term strategic view of performance rather than a myopic short term
view.
(ii) t broadens the view of divisional managers as to what represents good performance away
from a solely financially orientated view.
(iii) Organizations can develop performance measures that are explicitly aligned to the
corporate strategy and in support thereof.
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Q#1: Describe the benefit of the Balance Scorecards.
iv. It considers customer viewpoint which is critical in any business,
v. It helps to promote accountability as each performance measure could be the responsibility of
a nominated individual or individuals.
iv. It brings together in a single Management Report, various aspects like customer orientation,
shortening the response time, improving quality, etc. of a competitive agenda.
v. It emphasizes the need to provide the user with a set of information, which addresses all
relevant areas of performance in an objective and unbiased manner.
vi. The methodology of BSC facilitates communication and understanding of business goals and
strategies at all levels of the Firm. Thus it enables Management by Objective.
vii. It provides strategic feedback and learning. BSC guards against sub-ordination. It emphasizes
an integrated combination of traditional and non-traditional performance measures.
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Q#2:Discuss the process you would employ to develop a suitable balanced scorecard for the
Royal Botanical Gardens and give examples of measures that would be incorporated within it.

• We should look at the specific measures that the Royal Botanical Gardens could
introduce, as well as considering the organization from a financial viewpoint. There
are three new perspectives that businesses should consider:
–

The customer perspective,

–

The internal business perspective and

–

The learning and growth perspective.

•

We should start the task of developing a balanced scorecard by looking at the
organization from all of these perspectives.

•

The customer perspective considers areas such as customer satisfaction and how
the organization adds value to these customers. In the Royal Botanical Gardens'
case this would include everyone who makes an inquiry as well as all of its Visitors.
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Q#2:Discuss the process you would employ to develop a suitable balanced scorecard for the
Royal Botanical Gardens and give examples of measures that would be incorporated within it.

• The internal business perspective considers the internal processes that the
• organization needs to perform well in order to be successful. For the Royal Botanical
Gardens these would include the procedure it goes through to reply to a query from a
university.
•

The learning and growth perspective considers areas that require constant
improvement. For the Royal Botanical Gardens this would include staff training and
investment in modern equipment. The organization could then look at a range of
measures for each area mentioned in the mission statement. For example, one of the
aspects was —displaying living and preserved collections.
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Q#2:Discuss the process you would employ to develop a suitable balanced scorecard for the
Royal Botanical Gardens and give examples of measures that would be incorporated within it.

• The balanced scorecard could turn these into specific measures:
•

Financial Perspective:

•

Customer Perspective:

–

Budget for the cost of adding new preserved collections.

–

Attractiveness of displays.

–

Quality of information provided about displays.

•

Internal Business Perspective:

•

Learning and growth Perspective:

–

Time spent on maintaining preserved collections.

–

Number of new displays presented during the year.

–

Number of visits made to overseas equivalents of the Royal Botanical Garden etc.
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Topic 6
Decision Tree Analysis
• A decision tree is a diagrammatic representation of a problem and on it
we show all possible courses of action that we can take in a particular
situation and all possible outcomes for each possible course of action.
• It is particularly useful where there are a series of decisions to be
made and/or several outcomes arising at each stage of the decisionmaking process.
• For example, we may be deciding whether to expand our business or
not. The decision may be dependent on more than one uncertain
variable.
6/13/2020
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Stages in Making Decision Tree
• There are two stages to making decisions using decision trees.
• The first stage is the construction stage, where the decision tree is
drawn and all of the probabilities and financial outcome values are put
on the tree. The principles of relevant costing are applied throughout –
i.e only relevant costs and revenues are considered.
• The second stage is the evaluation and recommendation stage. Here,
the decision is ‘rolled back’ by calculating all the expected values at
each of the outcome points and using these to make decisions while
working back across the decision tree. A course of action is then
recommended for management.
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Constructing The Decision Tree
• A decision tree is always drawn starting on the left hand side of the
page and moving across to the right.
• Two things are important decisions and outcomes. There is no
universal set of symbols used when drawing a decision tree but the
most common ones are squares (□), which are used to represent
‘decisions’ and circles (○), which are used to represent ‘outcomes.’
• Decision points represent the alternative courses of action that are
available to you. These are within your control – it is your choice.
• Outcomes, on the other hand, are not within your control. They are
dependent on the external environment – for example, customers,
suppliers and the economy.
6/13/2020
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Constructing The Decision Tree
• Both decision points and outcome points on a decision tree are
always followed by branches.
• If there are two possible courses of action – for example, there will be
two branches coming off the decision point; and if there are two
possible outcomes – for example, one good and one bad, there will
be two branches coming off the outcome point.
• Given that decision trees facilitate the evaluation of different courses
of actions, all decision trees must start with a decision, as
represented by a □.
6/13/2020
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Constructing The Decision Tree
• Once the basic tree has been
drawn, the probabilities and
expected values must be written on
it.
• Remember, the probabilities shown
on the branches coming off the
outcome points must always add
up to 100%, otherwise there must
be an outcome missing or a
mistake with the numbers being
used.
• As well as showing the probabilities
on the branches of the tree, the
relevant cash inflows/outflows must
also be written on there too.
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Evaluating the Decision
• When a decision tree is evaluated, the evaluation starts on the right-hand
side of the page and moves across to the left – ie in the opposite direction to
when the tree was drawn. The steps to be followed are as follows:
• Label all of the decision and outcome points – ie all the squares and circles.
Start with the ones closest to the right-hand side of the page, labelling the
top and then the bottom ones, and then move left again to the next closest
ones.
• Then, moving from right to left across the page, at each outcome point,
calculate the expected value of the cash flows by applying the probabilities
to the cash flows. If there is room, write these expected values on the tree
next to the relevant outcome point, although be sure to show all of your
workings for them clearly beneath the tree too.
• Finally, the recommendation is made to management, based on the option
that gives the highest expected value.
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Cont.…
• A company is deciding whether to develop and launch a new product. Research
and development costs are expected to be $400,000 and there is a 70% chance
that the product launch will be successful, and a 30% chance that it will fail.
• If it is successful, the levels of expected profits and the probability of each occurring
have been estimated as follows, depending on whether the product’s popularity is
high, medium or low:

• If it is a failure, there is a 0.6 probability that the research and development work
can be sold for $50,000 and a 0.4 probability that it will be worth nothing at all.
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DMSA, Dept. of Accounting & IS, DU

45

15

6/13/2020

Cont.…
• The basic structure of the decision tree must be drawn, as shown
below:
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Cont.…
• Next, the probabilities and the profit figures must be put on, not
forgetting that the profits from a successful launch last for two years,
so they must be doubled.
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Cont.…
• Now, the decision points and outcome points must be labelled,
starting from the right-hand side and moving across the page to the
left.
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Cont.…
• Now, calculate the expected values at each of the outcome points, by
applying the probabilities to the profit figures.
• An expected value will be calculated for outcome point A and another
one will be calculated for outcome point B. Once these have been
calculated, a third expected value will need to be calculated at
outcome point C. This will be done by applying the probabilities for
the two branches off C to the two expected values that have already
been calculated for A and B.
• EV at A = (0.2 x $1,000,000) + (0.5 x $800,000) + (0.3 x $600,000) =
$780,000.
• EV at B = (0.6 x $50,000) + (0.4 x $0) = $30,000.
• EV at C = (0.7 x $780,000) + (0.3 x $30,000) = $555,000
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Cont.…
• These expected values can then be put on the tree if there is enough
room.
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Cont.…
• Once this has been done, the decision maker can then move left
again to decision point D.
• At D, the decision maker compares the value of the top branch of the
decision tree (which, given there were no outcome points, had a
certain outcome and therefore needs no probabilities to be applied to
it) to the expected value of the bottom branch. Costs will then need to
be deducted. So, at decision point D compare the EV of not
developing the product, which is $0, with the EV of developing the
product once the costs of $400,000 have been taken off – i.e
$155,000.
• Finally, the recommendation can be made to management. Develop
the product because the expected value of the profits is $155,000.
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Q&A
• Raise Your Questions
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Summary
• A Quick Recap
• Thank You!!!
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