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Learning objectives
After studying this topic, you will understand:

• The important role ratio analysis serves in profitability analysis

• To acknowledge underlying assumptions and technical issues in ratio

analysis

• How profitability ratios provide valuable information regarding a 

firm’s performance and asset utilization

• How return on assets (ROA) can be used to analyze a company’s

profitability, and what insights are gained from disaggregating ROA 

into its profit margin and asset turnover components

• The difference between ROA and return on equity (ROE)

• The interrelatedness of ROIC, ROE and WACC
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Why ratios?
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Why ratios?

• Financial data are usually summarized in a ratio

form

o Financial statement numbers are divided by other

financial statement numbers

• Financial ratios control for the effect of firm size

across firms and over time

o Financial statement numbers are combarable

across firms and years
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Why ratios?

• Consider following example of summarizing financial data 

in the ratio form:

Firm A           Firm B

Earnings: 10 milj. 2 milj.

Sales: 100 milj.              8 milj.

Profit margin

(Earnings/Sales): 10%                 25% 

• Earnings of Firm A are higher than those of Firm B

• However, Profit margin reveals the true profitability
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Proportionality
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Proportionality

• An important assumption in using financial ratios is the so-

called proportionality between the numerator and 

denominator

• Strict proportionality implicates that

1. there should exist a linear relationship between the numerator and 

denominator of the ratio

2. this relationship should not contain any constant term

• Empirical evidence indicates that the proportionality

assumption is usually fulfilled
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Strict proportionality

• E = Earnings, S = Sales and r is the ratio of Earnins-to-

Sales:

• Under strict proportionality assumption, the relationship 

between the numerator and denominator is linear and there 

is no constant term in the relationship
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Deviations from strict proportionality 
assumption



Technical issues in calculating 

financial ratios
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Technical issues in calculating financial 

ratios: Small or zero denominators

• Small or zero denominators

– If the denominator of the financial ratio is equal to zero, the

ratio cannot be calculated

– If the value of the denominator is close to zero, the ratio is 

close to infinity

– If the denominator fluctuates a lot across years or firms, the

values of ratio fluctuate a lot, too

• Following example of P/E- and E/P-ratios illustrates the

problem of small or zero denominators
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Example: Small or zero 

denominators
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Technical issues in calculating 

financial ratios: Outliers
• Outliers refer to the extreme values of a given financial ratio

– Outliers are inconsistent with the remaining data

• There may be several reasons for outlier observations

– Data recording errors

– Technical issues such as close to zero denominators

– True indication of the extreme state of the underlying firm characteristic (e.g. 

bankcuptcy firms)

• Outlier observations are usually deleted from the data, but one should be very

careful when doing so

– Important information may be lost, if the outlier reflects the true economic

state of the firm
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Ratio analysis: ROA, ROCE, 

ROIC, ROE and profit margins
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Financial ratios and profitability 
analysis

Analysts do not always use the reported earnings, sales and asset figures.  
Instead, they often consider three types of adjustments to the reported numbers:

1. Remove non-operating and nonrecurring items to isolate sustainable operating 
profits.

2. Eliminate after-tax interest expense to avoid financial structure distortions.

3. Eliminate any accounting quality distortions (e.g., off-balance operating leases).
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Return on assets

𝑅𝑂𝐴 =
𝐸𝐵𝐼

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑠𝑠𝑒𝑡𝑠

Operating profit margin

𝐸𝐵𝐼

𝑆𝑎𝑙𝑒𝑠

Asset turnover

𝑆𝑎𝑙𝑒𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑠𝑠𝑒𝑡𝑠

X



How can ROA be increased?

There are just two ways:

1. Increase the operating profit margin, or

2. Increase the intensity of asset utilization (turnover rate).
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𝑅𝑂𝐴 =
𝐸𝐵𝐼

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑠𝑠𝑒𝑡𝑠
=

𝐸𝐵𝐼

𝑆𝑎𝑙𝑒𝑠
X

𝑆𝑎𝑙𝑒𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑠𝑠𝑒𝑡𝑠



ROA and competitive advantage:
Four hypothetical restaurant firms

• Competition works to drive down ROA toward 
the competitive floor.

• Companies that consistently earn an ROA 
above the floor are said to have a competitive 
advantage.

• However, a high ROA attracts more 
competition which can lead to an erosion of 
profitability and advantage.

• Firm A and B earn the same ROA, but Firm A 
follows a differentiation strategy while Firm B is 
a low-cost leader.

• Differences in business strategies give rise to 
economic differences that are reflected in 
differences in operating margin, asset 
utilization, and profitability (ROA).
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Return on equity and financial leverage
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• 2011:  No debt, so all the earnings belong to shareholders.

• 2012:  $1 million borrowed at 10% interest, but ROCE climbs to 20%.

• 2013:  Another $1 million borrowed at 20% interest, and ROCE falls to only 15%.



Components of ROCE (or simply ROE)
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Return on common

equity (ROCE) (or simply return on equity)

Return on assets (ROA)

Common earnings leverage

Financial structure leverage

Net income available to 

common shareholders

Average common shareholders’ 

equity

EBI

Average assets

Net income available to 

common shareholders

EBI

Average assets

Average common shareholders’ 

equity

X

X



Profitability and financial leverage:
Nodebt and Hidebt example
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Profit margins

The first level of profitability is Gross margin:

𝐺𝑟𝑜𝑠𝑠 𝑚𝑎𝑟𝑔𝑖𝑛 =
𝑆𝑎𝑙𝑒𝑠 − 𝐶𝑜𝑠𝑡 𝑜𝑓 𝑔𝑜𝑜𝑑𝑠 𝑠𝑜𝑙𝑑 (𝐶𝑂𝐺𝑆)

𝑆𝑎𝑙𝑒𝑠

EBITDA margin gives earnings before interest, taxes, depreciation, 
and amortization as a proportion of sales:

𝐸𝐵𝐼𝑇𝐷𝐴 𝑚𝑎𝑟𝑔𝑖𝑛 =
𝑆𝑎𝑙𝑒𝑠 − 𝐶𝑂𝐺𝑆 − 𝑅&𝐷 𝐸𝑥𝑝𝑒𝑛𝑠𝑒 − 𝑆𝐺&𝐴 𝐸𝑥𝑝𝑒𝑛𝑠𝑒

𝑆𝑎𝑙𝑒𝑠
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Profit margins

EBIT margin provides a useful summary of operating performance:

𝐸𝐵𝐼𝑇 𝑚𝑎𝑟𝑔𝑖𝑛 =
𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑎𝑛𝑑 𝑡𝑎𝑥𝑒𝑠

𝑆𝑎𝑙𝑒𝑠

Net operating margin:

Net operating margin =
𝑁𝑒𝑡 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑖𝑛𝑐𝑜𝑚𝑒

𝑆𝑎𝑙𝑒𝑠

22



Return on invested capital, ROIC
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Case: Reported ROCE of Tieto, 2018
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More on interpreting ROIC

The level of ROIC 
• A comparison with the required rate of return (WACC) 

• A comparison with competitors (benchmarking)

The trend of ROIC over time
• Stable

• Increasing

• Decreasing

• Fluctuating
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Level/trend of ROIC:
ROIC vs. WACC of Carlsberg
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Is Carlsberg’s ROIC at a satisfactory level?



Level/trend of ROIC:
Carlsberg’s ROIC vs. Heineken’s ROIC
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Decomposing ROIC

ROIC as such does not explain whether profitability (and value 
creation) is driven by

• High margins or 

• An effective use of invested capital

We can address this issue by decomposing ROIC into the profit 
margin and the turnover rate of invested capital:
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Decomposing ROIC: Profit margin

NOPAT/Sales known as a profit margin

High profit margin indicates 

• Strong pricing power and/or

• Good cost control

Other profit margins can also be calculated in a similar way
• Net income/Sales

• EBIT/Sales

Interpretations are similar to NOPAT/Sales, but different levels in 
I/S allow focusing on different cost items
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Profit margins globally, September 2019
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Decomposing ROIC: 
Turnover of rate of invested capital
Sales/Invested Capital is known as a turnover rate of invested 
capital
• Also known as ‘Asset turnover rate’ (ATO)

High turnover rate of invested capital implies an effective use of 
capital received from both equity and debt holders
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Example: Components of ROIC
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Example: Components of ROIC

Our competitor is more profitable than we are (and can therefore
create more value), but why?

Our profit margin (15%) is actually greater than that of our
competitor (11%) 

• We are good at marketing/pricing/production etc.

The problem is that our Invested capital turnover rate is low, if
compared to the competitor (1.5 vs. 1.8)

• We have poor working capital management, and/or

• We do not use wisely long-term capital obtained from investors
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Example: Cargotec, Interim report
Q2/2015 
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Decomposing ROIC to identify
differentiation vs. cost leadership strategy
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Example: ROIC decomposition of US 
firms
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Decomposing ROIC
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Invested Capital Turnover Rate

Profit Margin



Case: Components of ROIC of Tieto
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Profit margins

EBIT margin provides a useful summary of operating performance:

𝐸𝐵𝐼𝑇 𝑚𝑎𝑟𝑔𝑖𝑛 =
𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑎𝑛𝑑 𝑡𝑎𝑥𝑒𝑠

𝑆𝑎𝑙𝑒𝑠

Net operating margin:

Net operating margin =
𝑁𝑒𝑡 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑖𝑛𝑐𝑜𝑚𝑒

𝑆𝑎𝑙𝑒𝑠
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Profit margin decomposition
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Case: Profit margin decomposition, 
Tieto
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Return on equity (ROE)
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Case: ROE of Tieto, 2018
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Case: Reported ROE of Tieto, 2018
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How are ROIC, ROE and WACC 

interrelated?
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Analysis of ROIC, ROE and cost of 
capital

49



Analysis of ROIC, ROE and cost of 
capital
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Analysis of ROIC, ROE and cost of capital
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• Note the similarity between ROIC and WACC!

• ROIC, ROE and NBR are accounting rate of returns
• ROIC is a weighted average of ROE and NBR

• WACC, RE and RD are market rate of returns

• WACC is a weighted average of RE and RD

• Weights can be based on book or market values

ROIC =
E

D + E
× ROE +

D

D + E
× NBR

WACC =
E

D + E
× RE +

D

D + E
× RD



Analysis of ROIC, ROE and cost of 
capital
We can express ROE as a function of ROIC, NBR and capital 

structure

This is called a spread analysis

And we can do the same for RE, which again shows 
similarities between accounting and market rate of returns…

Recall that 
• Accounting rate of returns show a firm’s actual performance

• Market rate of returns show a firm’s required performance, as 
required by investors
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Analysis of ROIC, ROE and cost of capital
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Analysis of ROIC, ROE and cost of 
capital
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Impact of financial leverage on ROE
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Case: ROE, ROIC and leverage of Tieto
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More on interpreting ROIC
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The big picture of profitability analysis
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