Chapter 20
Cash, Marketable Securities, and Inventory Management
1.

a.
Baumol's EOQ Model finds the optimal cash balance by equating the two opposing marginal costs associated with ordering and holding inventory, thereby minimizing total costs defined as the sum of transaction costs and opportunity costs.

b.
Invoicing float is the time it takes for a firm to bill receivables. Disbursing float is the time between when a check is written on available bank account funds and the check actually clears with the corresponding dollar amount deducted from the firm's bank balance.

c.
A lock box system accelerates cash collections. Customers mail their payments directly to a post office box. Then one or more times a day, a bank collects the checks from the box and deposit them for collection and eventual cash collection by the firm.

d.
Cash scheduling refers to scheduling the appropriate point at which cash should be trans​ferred from regional depositories.

e.
Effective interest cost is defined as follows:
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f.
A CD is a negotiable certificate of deposit offered by banks to customers to deposit funds for a fixed period at a fixed and prespecified rate of interest.

g.
A put hedge ratio and a call hedge ratio are defined as follows:

put hedge ratio = 1 – call hedge ratio = 1 – N(d1)
where N(d1) is the cumulative normal density function of d1 as defined on page 386  of Chapter 10 in the text.

2.
Miller-Orr Model assumes that there are only two forms of assets: cash and marketable securi​ties. In this model cash varies randomly until it reaches an upper bound where marketable se​curities are purchased or a lower bound where marketable securities are sold. Then the sum of the transaction costs and the opportunity costs is minimized in a function which incorporates the randomness of cash flows through the variance of the daily cash balance.

3.
If the manager has marketable securities which are being held for a specified period time at the end of which the marketable securities must be sold, hedging can be used to guarantee the amount of cash for which they can be sold at that time. For instance, if the marketable securities are T-bills, the manager could buy the appropriate number of put options on T-bill futures contract to protect the company against any depreciation in value of its marketable securities. The appropriate number of contracts is the hedge ratio between the option and the underlying asset. The put hedge ratio is defined as follows:
put hedge ratio = 1 – call hedge ratio = 1 – N(d1) where,
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where P and E represent the T-bill futures price and strike price, r and t represent the risk-free rate and lime to maturity, and σ represents the variance of T-bill futures.

If the manager maintains this hedge ratio over time, devaluation of the firm's T-bill holdings, caused by an increase in interest rates, will be offset by the profit in the put options. If rates re​main unchanged or decrease, the manager can simply let the puts expire worthless.
4.
In managing their marketable securities portfolios managers can hedge interest rate risk by maintaining the put option ratio over time.

5.
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6.

JAV's Target balance:

k = 9.5/365 =0.026
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H = 2269.07 + 20,000 = 22,269.07

ACB = (4)(20,756.36) – 20,000 = 21,008.48

a.
Target balance = 20,756.36

b.
Upper Limit = 22,269.07 
Lower limit = 20,000

c.
Expected average cash balance = 21,008.48
7.

EOQ = √(2)(50,000)(20)/0.5 = 2000 
50,000/2,000 = 25 = optimal number of orders

8.

F = $5

T = $1000(12) = $12,000

K = 12%

C* = √(2)(5)(12,000)/0.12 = $1,000

Optimal cash borrowings = $1,000

Optimal Average Cash Balance = C*/2 = $1,000/2 = $500

9.

L = $10,000 
σ2 = $1,000,000 
K = 0.04% (daily) 
F = $15

a.
Spread between the upper and lower cash limit (S):
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b.
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c.
Upper Limit (H) = S + L = 10,000 + 9,123 = $19,123

d.
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10.

a.
If the cash balance rises to $19,123, invest $6,082 (i.e. $19,123 – 13,041) in the marketable se​curities (or other approved short-term instruments).

b.
If the cash balance falls to $10,000, sell $3,041 (i.e. $13,041 – 10,000) or the marketable (or other) securities and restore the balance to the return point.

11.

Positive float = ($50,000)(4) = $200,000 
Negative float = ($60,000)(3) = $180,000 
Net float = 200,000 – 180,000 = $20,000

12.

Daily Sales = 36,500,000,000/365 = $100 million 
Total Negative float = ($100 million)(2) = $200 million 
Interest savings per year = (200,000,000)(0.135) = $27,000,000
13.
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Note: A more precise answer would be
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14.


•
Line of credit = $10,000,000

•
Compensating Balance = $10,000,000 × .10 = $1,000,000
•
Interest Expense = (9,000,000)(0.135) = $1,215,000

•
Implicit interest charges = (1,000,000)(0.135) = $135,000
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15.

a.
Reduction in negative float:
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b.
Interest = (800,000)(0.125) = $100,000 
Services Charges = $80,000 
Net Benefit = 100,000 – 80,000 = $20,000 
BHEL Company should adopt the lock box system.

16.

a.
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Interest Earnings = (20,000){0.075) = $1,500 per year

b.
Additional cost of draft disbursing system: 
Number of drafts = 3,600,000/1,000 = 3,600 
Cost = (3,600)(.10) = $360 per year 
net gains = 1500 – 360 = $1140 per year 
The company would benefit by adopting the new proposal.

17.

Q* = √(2)(100,000)(180)/(9) = 2,000 units 
Number of orders = 100,000/2,000 = 50

18.
Q* = √(2)(100,000)(225)/(20) = 1500 units
Number of orders = 100,000/1,500 = 67

The number of orders has increased and the optimal EOQ has decreased. The reason for this change is the steep increase in the cost of carrying inventory vis-a-vis the increase in ordering cost. The net result is that carrying the inventory is costlier than ordering a small quantity per order. Hence, the result is an increase in the number of orders and a decrease in the number of units in inventory.

19.
The treasurer should buy an appropriate number of put options on the T-bill futures contracts whose expiration date closely matches or approximates the liquidation date of the T-bills. The number of futures contracts would be determined by the put hedge ratio. If interest rates indeed go up, there would be a loss on the T-bills. But, these losses would be offset, though not by the same amount, by a profit on the put options on the T-bill futures contracts. The number of futures contracts, however, must be adjusted in accordance with the change in the price of T-bills.
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