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This presents the solution to problem 2.9 in Silver, Pyke, and Peterson, p. 25. We are given:

ROI =
Profit

TotalAssets
,

inventory is 34% of current assets, and

CurrentAssets

TotalAssets
= 0.40.

For example, if TA = 1,000, then CA = 400, and Inv = 136. There are two ways to interpret the

instructions and do the problem, so I will explain both.

1 Ratios Can Change

First we will assume that a change in inventory might result in the 0.40 or the 0.34 ratios changing.

If Inv goes down 10%, that is a decrease of 13.6. If that is all that changes about the company’s

assets, then TA goes down by 13.6 to become 986.4, so it has become 98.64% of what it was. This

means ROI would go up by 1
0.9864 . = 1.0138, so NewROI

OldROI = 1.0138.

As we did in class, we can make a formula for this. Where did the 0.986 come from? It was

1 minus the percentage reduction in TA. The percentage reduction in TA was 0.1 (the percentage

reduction in inventory) times 0.34 (what percentage of CA inventory accounted for) time 0.4 (the

percentage of TA that CA accounted for): 0.1 * 0.34 * 0.4. So the increase in ROI can be written:

NewROI

OldROI
=

1
1− 0.4 ∗ 0.34 ∗ d

,

where d is the percentage decrease in inventory. To answer part b of the question, just replace 0.4

with f .
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To return to my example, a 25% reduction in inventory leads gets us what?

1
1− 0.4 ∗ 0.34 ∗ 0.25

= 1.035.

So ROI went up by 3.5%. We can verify this manually: A 25% reduction in inventory means it

goes down by 34 to 102, so current assets and total assets go down by 34 also, to 366 and 966,

respectively. So the new ROI is OldROI
0.966 = 1.035.

Notice that now CA
TA = 366

966 = 0.379 6= 0.4, so the CA/TA ratio has changed. Also, now inventory

is only 102
366 = 27.9% of CA, not 34%.

Under this scenario, how much would Inventory have to go down to increase ROI by 10%? We

want
1

1− 0.4 ∗ 0.34 ∗ d
= 1.10.

Cross multiply to get
1

1.10
= 1− 0.4 ∗ 0.34 ∗ d.

Subtract 1 from both sides:
1

1.10
− 1 = −0.4 ∗ 0.34 ∗ d.

Divide both sides by -0.4*0.34:

d =
[

1
1.10

− 1
] −1

0.4 ∗ 0.34
= 0.668.

We would need a 67% reduction in inventory to get a 10% increase in ROI if the other current

assets and total assets remain unchanged.

2 Ratios Stay Fixed

So now let’s see how this would change if the two ratios are supposed to remain the same. If the

Inventory to CA ratio has to remain at 0.34, when inventory goes down, some other current assets

would also have to go down. For example, a reduction in inventory could mean that fewer raw

materials were needed, which is perhaps plausible. However, to keep the CA/TA ratio the same,

TA would also have to go down. Lowering Total Assets to maintain that ratio is a little harder to

imagine, but perhaps smaller facilities could be used because there is less inventory.
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In this case, since the ratio CA
TA = 0.4 must always hold, we can solve for TA as a function of

CA, so TA = CA
0.4 . Also, it must always be true that I = 0.34 ∗ CA. So we solve for CA to get

CA = I
0.34 . If we substitute this into the equation for TA, we get:

TA =
I

0.34 ∗ 0.4
.

Substituting this into the ROI calculation, we get:

ROI =
Profit

I
0.34∗0.4

=
Profit ∗ 0.34 ∗ 0.4

I
.

To see how changes in I affect ROI, assume profit stays fixed, and we look at two inventory values

I1 and I2. The ratio of the ROIs will be:

NewROI

OldROI
=

Profit∗0.34∗0.4
I2

Profit∗0.34∗0.4
I1

=
I1

I2
.

If we reduce inventory by 25%, to 0.75, we get an increase in ROI of 1
0.75 = 1.333, an increase

of 33%. If the ratio of CA to TA is f , substitute that in for 0.4, and the formula doesn’t change.

How much would we have to reduce I to get a 10% increase in ROI? We want to set

I2

I1
= 1.10,

so I2 = I1
1.10 = I1 ∗ 0.909, a 9.1% reduction.
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