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The Interrelationship of Ratios
PROBLEMS
SOLUTION – PROBLEM 4E–1
The basic du Pont relationship is:


Return on assets  =  net profit margin × total asset turnover

We are given that NPM  = 4%

(a)
ROA
=
NPM × TAT



=
4% × 2
=
8%
(b)
ROA
=
NPM × TAT



=
4% × 3
=
12%
(c)
ROA
=
NPM × TAT



=
4% × 4
=
16%
(d)
ROA
=
NPM × TAT



=
4% × 5
=
20%
SOLUTION – PROBLEM 4E–2
The basic du Pont relationship is:


Return on assets  =  net profit margin × total asset turnover

We are given that TAT  =  6

(a)
ROA
=
NPM × TAT



=
2% × 6
=
12%
(b)
ROA
=
NPM × TAT



=
3% × 6
=
18%
(c)
ROA
=
NPM × TAT



=
4% × 6
=
24%
(d)
ROA
=
NPM × TAT



=
5% × 6
=
30%
SOLUTION – PROBLEM 4E–3
The extended du Pont relationship is:


Return on equity  =  return on assets × (assets/equity)

We are given that return on assets  =  10%

(a)
ROE
=
ROA × (A/E)



=
10% × 1
=
10%
(b)
ROE
=
ROA × (A/E)



=
10% × 2
=
20%
(c)
ROE
=
ROA × (A/E)



=
10% × 3
=
30%
(d)
ROE
=
ROA × (A/E)



=
10% × 4
=
40%
SOLUTION – PROBLEM 4E–4
The extended du Pont relationship is:


Return on equity  =  return on assets × (assets/equity)

We are given that (assets/equity)  =  2

(a)
ROE
=
ROA × (A/E)



=
3% × 2
=
6%
(b)
ROE
=
ROA × (A/E)



=
6% × 2
=
12%
(c)
ROE
=
ROA × (A/E)



=
9% × 2
=
18%
(d)
ROE
=
ROA × (A/E)



=
12% × 2
=
24%
SOLUTION – PROBLEM 4E–5
(a)
Using the extended du Pont relationship:


ROE
=
ROA × (A/E)


=
NPM × TAT × (A/E)


=
6% × 3 × 2.5
=
45%
(b)
For the industry:


ROE
=
NPM × TAT × (A/E)


=
5% × 4.2 × 3.0
=
63%
(c)
Measured by ROE, the company is underperforming the industry.

(d)
The du Pont relationship permits us to see reasons for the company's and industry's ROEs.  Although the company has a higher-than-industry-average net profit margin, it uses its assets less efficiently and makes use of less debt, hence less financial leverage.

SOLUTION – PROBLEM 4E–6
(a)
Using the extended du Pont relationship:


ROE
=
ROA × (A/E)


=
NPM × TAT × (A/E)


=
1.5% × 10 × 2
=
30%
(b)
For the industry:


ROE
=
NPM × TAT × (A/E)


=
2% × 8 × 1.5
=
24%
(c)
Measured by ROE, the company is outperforming the industry.

(d)
The du Pont relationship dissects the company's and industry-average ROEs.  Although the company has a lower net profit margin than the industry, it makes up for this poorer performance by using its assets more efficiently and employing more financial leverage (debt financing).

SOLUTION – PROBLEM 4E–7

From the extended du Pont relationship:


ROE
=
NPM × TAT × (A/E)


If net profit margin is unchanged, the 20% increase in ROE can only come from some combination of TAT × (A/E).

(a)
TAT unchanged

Then (A/E) must have risen by 20%
(b)
TAT up by 10%

Then (A/E) must have risen by (nearly) 10% SYMBOL 190 \f "Symbol" actually 9.0909 ...% if you work out the math.

(c)
TAT up by 20%

Then (A/E) must have remained unchanged.

(d)
TAT up by 30%

Then (A/E) must have declined by (something under) 10% SYMBOL 190 \f "Symbol" actually 7.69% if you work out the math.

SOLUTION – PROBLEM 4E–8

From the extended du Pont relationship:


ROE
=
NPM × TAT × (A/E)


If financial structure, i.e., (A/E), has remained unchanged, the 10% decline in ROE can only come from some combination of NPM × TAT.

(a)
TAT unchanged

Then NPM must have declined by 10%.

(b)
TAT up by 10%

Then NPM must have declined by (nearly) 20%SYMBOL 190 \f "Symbol"actually 18.1818 ...% if you work out the mathSYMBOL 190 \f "Symbol"to more than offset the 10% increase in TAT.

(c)
TAT down 10%

Then NPM must have remained unchanged.
(d)
TAT down by 20%

Then NPM must have increased by (nearly) 10%SYMBOL 190 \f "Symbol"actually 12.5% if you work out the mathSYMBOL 190 \f "Symbol"to offset some of the decline in TAT.


