
CHAPTER 31

Cash Management

Answers to Practice Questions

1. a.
Payment float = 5 ( $100,000 = $500,000



Availability float = 3 ( $150,000 = $450,000



Net float = $500,000 – $450,000 = $50,000


b.
Reducing the availability float to one day means a gain of:




2 ( $150,000 = $300,000



At an annual rate of 6%, the annual savings will be:




0.06 ( $300,000 = $18,000



The present value of these savings is the initial gain of $300,000.  (Or, if you prefer, it is the present value of a perpetuity of $18,000 per year at an interest rate of 6% per year, which is $300,000.)

2. a.
Ledger balance  = starting balance – payments + deposits


Ledger balance = $250,000 – $20,000 – $60,000 + $45,000 = $215,000

b. The payment float is the outstanding total of (uncashed) checks written by the firm, which equals $60,000.

c. The net float is: $60,000 - $45,000 = $15,000

3. a.
Knob collects $180 million per year, or (assuming 360 days per year) $0.5 million per day.  If the float is reduced by three days, then Knob gains by increasing average balances by $1.5 million.

b.
The line of credit can be reduced by $1.5 million, for savings per year of:



1,500,000 ( 0.12 = $180,000

c.
The cost of the old system is $40,000 plus the opportunity cost of the extra float required ($180,000), or $220,000 per year.  The cost of the new system is $100,000.  Therefore, Knob will save $120,000 per year by switching to the new system.

4. Because the bank can forecast early in the day how much money will be paid out, the company does not need to keep extra cash in the account to cover contingencies.  Also, since zero-balance accounts are not held in a major banking center, the company gains several days of additional float.

5. The cost of a wire transfer is $10, and the cash is available the same day.  The cost of a check is $0.80 plus the loss of interest for three days, or:

0.80 + [0.12 ( (3/365) ( (amount transferred)]

Setting this equal to $10 and solving, we find the minimum amount transferred is $9,328.

6. a.
The lock-box will collect an average of ($300,000/30) = $10,000 per day.  The money will be available three days earlier so this will increase the cash available to JAC by $30,000.  Thus, JAC will be better off accepting the compensating balance offer.  The cost is $20,000, but the benefit is $30,000.

b.
Let x equal the average check size for break-even.  Then, the number of checks written per month is (300,000/x) and the monthly cost of the lock-box is:



(300,000/x) (0.10)


The alternative is the compensating balance of $20,000.  The monthly cost is the lost interest, which is equal to:



(20,000) (0.06/12)


These costs are equal if x = $300.  Thus, if the average check size is greater than $300, paying per check is less costly; if the average check size is less than $300, the compensating balance arrangement is less costly.

c.
In part (a), we compare available dollar balances: the amount made available to JAC compared to the amount required for the compensating balance.  In part (b), one cost is compared to another.  The interest foregone by holding the compensating balance is compared to the cost of processing checks, and so here we need to know the interest rate.

7. a.
In the 28-month period encompassing September 1976 through December 1978, there are 852 days (365 + 365 + 30 + 31 +30 + 31).  Thus, per day, Merrill Lynch disbursed:


$1,250,000,000/852 = $1,467,000

b. Remote disbursement delayed the payment of:




1.5 ( $1,467,000 = $2,200,500

That is, remote disbursement shifted the stream of payments back by 1½ days.  At an annual interest rate of 8%, the present value of the gain to Merrill Lynch was:


PV = [2,200,500 ( (1.08(28/12) – 1)]/[1.08(28/12)] = $361,708

c. If the benefits are permanent, the net benefit is the immediate cash flow of $2,200,500

d. The gain per day to Merrill Lynch was:



1,467,000 ( [1.08(1.5/365) - 1] = $464


Merrill Lynch writes (365,000/852] = 428.4 checks per day Therefore, Merrill Lynch would have been justified in incurring extra costs of no more than (464/428.4) = $1.083 per check.

8. Firms may choose to pay by check because of the float available.  Wire transfers do not generate float.  Also, the payee may not be a part of the Automated Clearinghouse system.

9. a.
An increase in interest rates should decrease cash balances, because an increased interest rate implies a higher opportunity cost of holding cash.

b. A decrease in volatility of daily cash flow should decrease cash balances.

c. An increase in transaction costs should increase cash balances and decrease the number of transactions.

10. The problem here is a straightforward application of the Baumol model.  The optimal amount to transfer is:


Q = [(2 ( 100,000 ( 10)/(0.01)]1/2 = $14,142

This implies that the average number of transfers per month is:


100,000/14,142 = 7.07

This represents approximately one transfer every four days.

11. With an increase in inflation, the rate of interest also increases, which increases the opportunity cost of holding cash.  This by itself will decrease cash balances.  However, sales (measured in nominal dollars) also increase.  This will increase cash balances.  Overall, the firm’s cash balances relative to sales might be expected to remain essentially unchanged.

12. a.
The average cash balance is Q/2 where Q is given by the square root of:

(2 ( annual cash disbursements ( cost per sale of T-bills)/(annual interest rate)

Thus, if interest rates double, then Q and, hence, the average cash balance, will be reduced to (1/(2) = 0.707 times the previous cash balance.  In other words, the average cash balance decreases by approximately 30 percent.

b. If the interest rate is doubled, but all other factors remain the same, the gain from operating the lock-box also doubles.  In this case, the gain increases from $72 to $144.

13. Price of three-month Treasury bill = $100 – (3/12 ( 10) = $97.50


Yield = (100/97.50)4 – 1 = 0.1066 = 10.66%


Price of six-month Treasury bill = $100 – (6/12 ( 10) = $95.00


Yield = (100/95.00)2 – 1 = 0.1080 = 10.80%


Therefore, the six-month Treasury bill offers the higher yield.

14. The annually compounded yield of 5.19% is equivalent to a five-month yield of:

1.0519(5/12) – 1 = 0.021306 = 2.1306%


The price (P) must satisfy the following:



(100/P) – 1 = 0.021306


Therefore: P = $97.9138


The return for the month is:



($97.9138/$97.50) – 1 = 0.004244


The annually compounded yield is:



1.00424412 – 1 = 0.0521 = 5.21% (or approximately 5.19%)

15. [Note: In the first printing of the seventh edition, the second sentence of this Practice Question is incorrect; it should read: “Suppose another month has passed, so the bill has only four months left to run.”]

Price of the four-month bill is: $100 – (4/12) ( $5 = $98.33

Return over four months is: ($100/$98.33) – 1 = 0.01698 = 1.698%

Yield (on a simple interest basis) is: 0.01698 ( 3 = 0.05094 = 5.094%

Realized return over two months is: ($98.33/$97.50) – 1 = 0.0085 = 0.85%

16. Answers here will vary depending on when the problem is assigned.

17. Let X = the investor’s marginal tax rate.  Then, the investor’s after-tax return is the same for taxable and tax-exempt securities, so that:

0.0589 (1 – X) = 0.0399

Solving, we find that X = 0.3226 = 32.26%, so that the investor’s marginal tax rate is 32.26%.


Numerous other factors might affect an investor’s choice between the two types of securities, including the securities’ respective maturities, default risk, coupon rates, and options (such as call options, put options, convertibility).

18. If the IRS did not prohibit such activity, then corporate borrowers would borrow at an effective after-tax rate equal to [(1 – tax rate) ( (rate on corporate debt)], in order to invest in tax-exempt securities if this after-tax borrowing rate is less than the yield on tax-exempts.  This would provide an opportunity for risk-free profits.

19. For the individual paying 39.1 percent tax on income, the expected after-tax yields are:

a. On municipal note: 6.5%

b. On Treasury bill: 0.10 ( (1 – 0.391) = 0.0609 = 6.09%

c. On floating-rate preferred: 0.075 ( (1 – 0.391) = 0.0457 = 4.57%

For a corporation paying 35 percent tax on income, the expected after-tax yields are:

a. On municipal note: 6.5%

b. On Treasury bill: 0.10 ( (1 – 0.35) = 0.065 = 6.50%

c. On floating-rate preferred (a corporate investor excludes from taxable income 70% of dividends paid by another corporation): 

Tax = 0.075 ( (1 - 0.70) ( 0.35 = 0.007875

After-tax return = 0.075 – 0.007875 = 0.067125 = 6.7125%

Two important factors to consider, other than the after tax yields, are the credit risk of the issuer and the effect of interest rate changes on long-term securities.

20. The limits on the dividend rate increase the price variability of the floating-rate preferreds.  When market rates move past the limits, so that further adjustments in rates are not possible, market prices of the securities must adjust so that the dividend rates can adjust to market rates.  Companies include the limits in order to reduce variability in corporate cash flows.

Challenge Questions
1. Corporations exclude from taxable income 70% of dividends paid by another corporation.  Therefore, for a corporation paying a 35% income tax rate, the effective tax rate for a corporate investor in preferred stock is 10.5%, as shown in Section 31.5 of the text.  Therefore, if risk were not an issue, the yield on preferreds should be equal to [(1 – 0.35)/0.895] = 0.726 = 72.6% of the yield on Treasury bills.  Of course this is a lower limit because preferreds are both riskier and less liquid than Treasury bills.
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