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CHAPTER 12

Permanent Working Capital
QUESTIONS
1.
What are the two usages for the term working capital?  The most common meaning for the term working capital is the difference between current assets and current liabilities:



eq Working capital = current assets - current liabilities

In this usage, working capital is the dollar amount of current assets left over after the remaining current assets are allocated to pay the company's current liabilities.  These “extra” current assets can be used to finance the ongoing work of the business, hence they represent the firm's “working capital.”  The second meaning for working capital is total current assets:



eq Working capital = total current assets

When working capital is used in this second way, the term net working capital is often used to stand for current assets minus current liabilities:



eq Net working capital = current assets - current liabilities
2.
Distinguish between permanent working capital and temporary working capital.  Why is the difference important to financial managers?  Even though each component of the current accounts (each dollar of cash, each account receivable, each item of inventory, each account payable, etc.) turns over several times each year, the overall balance of these accounts never goes to zero.  Permanent working capital is the base level of these accounts: the dollar amount of current assets and current liabilities required at all times by a company.  Temporary working capital is the remainder: the additional balances of working capital that comes and goes with the business cycle, the time of year (seasonality), or simply day-to-day events.  The distinction is important to financial managers because the techniques used to analyze and manage permanent and temporary working capital differ; it is important to recognize the difference so the correct financial managing tools can be applied.  Specifically, permanent working capital is analyzed in much the same way as capital budgeting decisions by applying time value of money analysis to a forecast of long-term changes to cash flows.  This is the subject of this chapter.  Temporary working capital, discussed in Chapter 16, is analyzed using the tools of financial risk management.

3.
In what ways is the cash flow table used to organize the data for permanent working capital asset decisions similar to and different from the cash flow table used in capital budgeting?  The two cash flow tables are similar in form.  They both are spreadsheets that list each forecasted change to cash flows in a row identifying why the cash flow is changing and in a column identifying when the change is expected to occur.  They both serve to organize the forecasted cash flows in a way that is amenable to time value analysis.  The tables differ in two respects.  First, capital budgeting projects have a finite time horizon.  In the cash flow table, this is identified by the right-most column which is labeled “Year N,” where N is the last year of the project's life.  Permanent working capital proposals, on the other hand, typically will change the company's cash flows for the lifetime of the firm.  For a company considered a “going concern”, we usually treat this as an infinite time horizon and make the right-most column in the cash flow table “Years 1SYMBOL 45  \f "Symbol"

SYMBOL 165  \f "Symbol".”  Second, the specifics of each cash flow differ due to the nature of the flows.  The cash flows in a capital budgeting proposal come from the costs and benefits of fixed assets and require calculations dealing with such things as the tax shield from depreciation and operating efficiencies.  By contrast, the cash flows from permanent working capital opportunities deal with the current accounts, hence the numbers we must obtain for the cash flow table come from such things as bad debts, discounts granted and taken by customers, and the costs of administering receivables, payables, and inventories.

4.
What is a project's “net annual benefit?”  Why is this measure used in evaluating permanent working capital asset decisions?  Net annual benefit is the amount by which the annual cash flow from an investment project exceeds the amount required to finance the capital invested.  It is particularly useful for permanent working capital decisions for two reasons.  First, since it looks only at the upcoming year it addresses the potentially troublesome assumption that changes to cash flows from permanent working capital decisions continue forever.  We can make a decision based on the costs and benefits the company will experience in the next year knowing that we can undo the decision in future years should conditions change.  Second, by looking at the upcoming year, it focuses our attention on opportunities to further improve the permanent working capital balance on an ongoing basis.

5.
Are you comfortable with the assumption that permanent asset decisions are truly permanentSYMBOL 190  \f "Symbol"that is, their effects continue forever?  Why or why not?  Even though accounting principles encourage us to treat a corporation as a “going concern,” many people are not comfortable with this assumption.  Few companies survive forever.  The majority are proprietorships and partnerships that typically end with the retirement or passing of their founders.  And most corporations cannot keep up with changing business and technological conditions forever; although they often live longer than proprietorships and partnerships, they too eventually perish.  This is why many analysts prefer to use net annual benefit (NAB) and narrow down their decision to the coming year.  On the other hand, as Appendix 12A demonstrates, if the forecast is for an initial cash flow followed by a perpetuity of flows, the perpetuity assumption leads to a correct decision since NPV always agrees with NAB.

6.
Discuss how a corporate treasurer allocates the firm's cash balance.  What are the factors taken into account in making the allocation?  Corporate treasurers allocate a company's cash by type and currency among the company's offices, stores, and production facilities.  Types of cash include coins and bills, demand (checking) deposits, and interest-bearing deposits or investments.  Coins and bills are used for petty cash and retail transactions; the balance is kept to a minimum for safety considerations and since it earns no interest.  Allocation depends on the nature and volume of business at each site and local financial customs.  Demand deposits are used for a company's transactions needs and are also kept to a minimum amount since no interest is generally earned.  Allocation depends on the volume of transactions at each site, the variability of cash flows, efficiency of cash management, and access to financial markets.  Extra cash is moved to investments to earn interest.  Companies allocate cash by countries by looking at political risks that could prevent the firm from removing the cash, interest rate differentials among currencies, and forecasts of foreign exchange rate movements.  Most companies net out amounts owed from one unit to another to minimize cash movements within the company.

7.
What is “float?”  Why is it of concern to the financial manager?  Discuss the advantages and/or disadvantages to receivables float and payables float.  Float is money that is en route between parties.  One party has written a check and released it to the other party (normally by putting the check in the mail), however the second party does not yet have the money to spend.  We distinguish between receivables float, incoming checks that have not yet been collected, and payables float, outgoing checks that have not yet been paid.  From a strict time value of money perspective, receivables float is badSYMBOL 190  \f "Symbol"we always want to receive money sooner, and payables float is goodSYMBOL 190  \f "Symbol"we do want to pay later.  However, there may be other costs associated with float that must also be taken into account.  These include the administrative costs of accelerating collections and delaying disbursements, and the more difficult to measure costs associated with customer and supplier satisfaction.  Ultimately, every payment between two companies is a process involving both organizations.  The best value of float is one that minimizes the joint costs of the two parties.

8.
How does a lock box-concentration banking system impact a firm's float?  A lock box-concentration banking system is a traditional method of reducing receivables float.  A lock box is a post office box to which customers address their payments.  A messenger from the company's bank empties the box, often several times a day, and takes the checks to the bank where they are immediately deposited to the company's account.  A company doing business in many locations might use concentration banking to further speed up the availability of funds.  It's primary bank would set up lock boxes in several cities and employ local banks to remove and deposit the checks.  Then the primary bank would “concentrate” the funds, transferring them electronically to a central account.  The net effect is to reduce significantly the time “the check is in the mail.”

9.
When does a company move cash from its noninterest-bearing demand account to marketable securities?  All companies face a tradeoff between their need for liquidity, which argues for keeping cash in a demand account where it can be accessed immediately, and their desire to earn as much income as possible, which argues for keeping every last dollar of cash in an interest-bearing deposit.  In general, a company moves cash from its noninterest-bearing demand account to marketable securities whenever it determines that its cash balance is greater than required for liquidity.  If there is no cost to make the transfer, then every cent above the minimum liquidity need should be moved to securities, as is done in some bank accounts that “sweep” all cash above a specified amount into a money market fund.  However, if there is a brokerage cost or other fee to move the money, the company must include this cost in its analysis.  Appendix 16A presents three models that attempt to optimize the cash-to-securities transfer.

10.
What are the three components of a firm's credit policy?  What does each entail?  The three primary components of a firm's credit policy are credit standards, payment date, and price changes.  Credit standards are the rules the company uses to determine which customers are acceptable credit risks.  This is generally done by performing a credit analysis of the potential customer to get a sense of its financial health and whether it rigorously pays its obligations.  Payment date is the date on which the customer is asked to pay, often a set number of days from receipt of the product or the invoice.  Price changes are often used to motivate prompt payment.  The traditional way to change prices is through a discount for early payment, although today, many companies charge a fee (effectively interest) instead for each month payment is late.

11.
What special considerations enter the credit granting decision when the customer is paying in a foreign currency?  Granting credit delays the date on which a company receives payment for its goods or services.  When payment is in a foreign currency, several things might happen during that time to reduce the value of the receipt.  The foreign currency might depreciate, or local laws might change requiring that the transaction be at a special (and unfavorable) exchange rate or making it difficult or impossible to obtain payment.  If any of these concerns exist, the selling company might elect not to grant credit, to grant credit only for a short period of time, or to insist that the sale be denominated in a stronger and safer currency.

12.
What are the costs and benefits of maintaining inventories?  What does this tell you about the movement toward just-in-time systems?  The costs of maintaining inventories include the cost of the capital used to purchase them; the cost of ordering themSYMBOL 190  \f "Symbol"purchasing, transportation, receiving, inspection, and accounting; and the cost of storing themSYMBOL 190  \f "Symbol"including warehousing, handling and data management, insurance, and shrinkage.  A merchandising company generally requires inventory so it has something to sell when a customer comes into the store or places an order.  In a manufacturing company, the traditional benefit of carrying inventories is to decouple the purchasing, manufacturing, and sales processes, so each can run at its own optimal pace.  Today many manufacturing companies are discovering another category of cost to maintaining inventories, inefficiencies in production processes that are masked by the ability to put defective inventory aside and rework it later.  These costs can be so great compared to the other costs of maintaining inventories, that they have led to a rethinking of optimal inventory policy.  Today, many companies have adopted some form of just-in-time manufacturing, in which raw materials inventory arrives immediately before entering production, work-in-process is kept to an absolute minimum, and finished goods are shipped as soon as they come off the line.  Companies are establishing customer-supplier alignments, often with a single supplier for each item, to insure the quality and on-time delivery of raw materials.  They are reengineering their production processes to remove defects and build inspection in to every step on the line.  Many companies no longer produce to a plan, but only to customer orders to minimize finished goods.  These companies, where the traditional benefits of inventories are no longer needed or even wanted, see no benefits anymore to paying the costs.

13.
The Economic Order Quantity (EOQ) model, presented in Appendix 12B, is a widely accepted method of calculating the permanent inventory balance, yet we did not use it to analyze the inventory decision on pp. 446SYMBOL 45  \f "Symbol"447.  Why?  The EOQ model is a cost minimization model.  It is applicable when the level of permanent inventory does not affect revenues.  This is why it is normally applied to raw materials, which have nothing to do with the firm's ultimate customers.  However, when revenues are affected by the level of inventories, we cannot be sure that minimizing costs is the same as maximizing value.  Since the decision we examined on pp. 446SYMBOL 45  \f "Symbol"447 affected both costs and revenues, we needed to examine the net impact of both and the EOQ model was inappropriate.

14.
In the example on pp. 446SYMBOL 45  \f "Symbol"447, we concluded that doubling the firm's inventory balance would add value to the company.  Should Marie Kaye make this recommendation?  What additional recommendations might she make based upon her analysis?  No, Marie should not make this recommendation based only on this analysis!  She cannot be sure that doubling inventory is optimal, only that it is better than the current inventory level.  (This is precisely the difference between incremental and optimization decisions.)  The recommendation she should make is to examine a range of potential changes to inventory, constructing a model of how her company's inventory balance is related to cash flow and net present value.  Then she will be in a position to recommend the change to inventory that will add the most value to her company.

PROBLEMS
SOLUTION  PROBLEM 121

Working capital
=
current assets  current liabilities


Current ratio
=
  Current assets




Current liabilities

(a)
Current liabilities  =  200,000

WC
=
500,000200,000  =  300,000

CR
=
500,000   =  2.5



200,000

(b)
Current liabilities  =  350,000

WC
=
500,000350,000  =  150,000

CR
=
500,000   =  1.43



350,000

(c)
Current liabilities  =  500,000

WC
=
500,000500,000  =  0

CR
=
500,000   =  1



500,000

(d)
Current liabilities  =  650,000

WC
=
500,000650,000  =  150,000

CR
=
500,000   =  0.77



650,000

SOLUTION  PROBLEM 122

Working capital
=
current assets  current liabilities


so, rearranging:


Current liabilities
=
current assets  working capital


Current ratio
=
  Current assets




Current liabilities

(a)
Current assets  =  6,000,000

CL
=
6,000,0002,000,000  =  4,000,000

CR
=
6,000,000   =  1.50



4,000,000

(b)
Current assets  =  5,000,000

CL
=
5,000,0002,000,000  =  3,000,000

CR
=
5,000,000   =  1.67



3,000,000

(c)
Current assets  =  4,000,000

CL
=
4,000,0002,000,000  =  2,000,000

CR
=
4,000,000   =  2.00



2,000,000

(d)
Current assets  =  3,000,000

CL
=
3,000,0002,000,000  =  1,000,000

CR
=
3,000,000   =  3.00



1,000,000

SOLUTION  PROBLEM 123
(a)
The transaction is:


Cash
$100,000


Accounts receivable
$100,000


Since both debit and credit are current assets, this transaction makes no change to either current assets or current liabilities.


Working capital
=
current assets  current liabilities


=
1,500,000  800,000
=
700,000

Current ratio
=
  Current assets  
=
1,500,000
=
1.88



Current liabilities
800,000

(b)
This transaction is:


Accounts payable
$100,000



Cash
$100,000


which reduces both current assets and current liabilities by $100,000.


Current assets SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"1,400,000


Current liabilities SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"700,000


and:



WC
=
1,400,000  700,000
=
700,000


CR
=
1,400,000
=
2.00




700,000

(c)
This transaction is:



Plant & equipment
$100,000



Cash
$100,000


The credit to cash reduces current assets, but the debit to plant & equipment is to a non-current account.


Current assets SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"1,400,000


and



WC
=
1,400,000  800,000
=
600,000


CR
=
1,400,000
=
1.75




800,000

(d)
This transaction is:



Cash
$100,000



Common stock
$100,000


The debit to cash increases current assets, but the credit to common stock is to a non-current account.


Current assets SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"1,600,000


and



WC
=
1,600,000  800,000
=
800,000


CR
=
1,600,000
=
2.00




800,000

SOLUTION  PROBLEM 124
(a)
The transaction is:


Inventory
$500,000


Accounts payable
$500,000


which increases both current assets and current liabilities by $500,000


Current assets SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"5,500,000


Current liabilities SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"2,500,000


Working capital
=
current assets  current liabilities


=
5,500,000  2,500,000
=
3,000,000

Current ratio
=
  Current assets 
=
5,500,000
=
2.20



Current liabilities
2,500,000

(b)
This transaction is:


Depreciation expense
$500,000



Accumulated depreciation
$500,000


Since both debit and credit are to non-current accounts, this transaction makes no change to either current assets or current liabilities.



WC
=
5,000,000  2,000,000
=
3,000,000


CR
=
5,000,000
=
2.50




2,000,000

(c)
This transaction is:



Marketable securities
$500,000



Cash
$500,000


Since both debit and credit are to current assets, this transaction makes no net change to either current assets or current liabilities.



WC
=
5,000,000  2,000,000
=
3,000,000


CR
=
5,000,000
=
2.50




2,000,000

(d)
This transaction is:



Receipts in advance
$500,000



Revenue
$500,000


The debit to receipts in advance reduces current liabilities, but the credit to revenue is to a non-current account..


CL  SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"1,500,000


and



WC
=
5,000,000  1,500,000
=
3,500,000


CR
=
5,000,000
=
3.33




1,500,000

SOLUTION  PROBLEM 125

The cash flow table has the following bottom line:


    Year 0   
Years 1SYMBOL 165 \f "Symbol"

Net cash flows
($300,000)
$45,000

(a)
NPV
=
300,000  +  45,000
=
300,000 + 409,091
=
109,091

.11

(b)
IRR
=
  45,000  
=
.1500
=
15.00%

300,000

(c)
NAB
=
.11(300,000) + 45,000
=
33,000 + 45,000
=
12,000
(d)
Accept

NPV > 0


IRR > cost of capital (standard project)


NAB > 0

SOLUTION  PROBLEM 126

The cash flow table has the following bottom line:



Year 0

Years 1SYMBOL 165 \f "Symbol"

Net cash flows
 $1,750,000
($250,000)

(a)
NPV
=
1,750,000    250,000
=
1,750,000  2,777,778
=
($1,027,778)

.09

(b)
IRR
=
  250,000  
=
.1429
=
14.29%

1,750,000

(c)
NAB
=
.09(1,750,000)  250,000
=
157,500  250,000
=
($92,500)
(d)
Do not accept

NPV < 0


IRR > cost of capital (opposite project)


NAB < 0

SOLUTION  PROBLEM 127
(a)
Idle money


(1)
In the mail:
3 days × $75,000
=
$225,000

(2)
In the bank:
1 day × $60,000
=
$60,000
(b)
$225,000 + $60,000
=
$285,000
(c)
Annual cost of funds:


(1)
In the mail:
.12 × $225,000
=
$27,000

(2)
In the bank:
.12 × $60,000
=
$7,200
(d)
$27,000 + $7,200
=
$34,200
SOLUTION  PROBLEM 128
(a)
Idle money


(1)
In the mail:
6 days × $200,000
=
$1,200,000

(2)
In the bank:
½ day × $160,000
=
$80,000
(b)
$1,200,000 + $80,000
=
$1,280,000
(c)
Annual cost of funds:


(1)
In the mail:
.10 × $1,200,000
=
$120,000

(2)
In the bank:
.10 × $80,000
=
$8,000
(d)
$120,000 + $8,000
=
$128,000
SOLUTION  PROBLEM 129

Receivables float that can be eliminated:



(6 days  3 days)
=
3 days × $6,000,000
=
$18,000,000


Cash flow table:



Year 0

  Years 1SYMBOL 165 \f "Symbol"



Float eliminated
$18,000,000



Fee

($3,000,000)




Tax (35%)


   1,050,000



Net cash flows
$18,000,000
($1,950,000)

(a)
Cost of Capital  =  8%

NPV
=
$18,000,000    $1,950,000
=
$18,000,000  24,375,000
=
($6,375,000)

.08


IRR
=
 $1,950,000 
=
.1083
=
10.83%

$18,000,000


NAB
=
.08($18,000,000)  $1,950,000
=
1,440,000  1,950,000
=
($510,000)

Reject

NPV, NAB < 0


IRR > cost of capital (opposite project)

(b)
Cost of Capital  =  10%

NPV
=
$18,000,000    $1,950,000
=
$18,000,000  19,500,000
=
($1,500,000)

.10


IRR
=
 $1,950,000 
=
.1083
=
10.83%

$18,000,000


NAB
=
.10($18,000,000)  $1,950,000
=
1,800,000  1,950,000
=
($150,000)

Reject

NPV, NAB < 0


IRR > cost of capital (opposite project)

(c)
Cost of Capital  =  12%

NPV
=
$18,000,000    $1,950,000
=
$18,000,000  16,250,000
=
$1,750,000

.12


IRR
=
 $1,950,000 
=
.1083
=
10.83%

$18,000,000


NAB
=
.12($18,000,000)  $1,950,000
=
2,160,000  1,950,000
=
$210,000

Accept

NPV, NAB > 0


IRR < cost of capital (opposite project)

(d)
Cost of Capital  =  15%

NPV
=
$18,000,000    $1,950,000
=
$18,000,000  13,000,000
=
$5,000,000

.15


IRR
=
 $1,950,000 
=
.1083
=
10.83%

$18,000,000


NAB
=
.15($18,000,000)  $1,950,000
=
2,700,000  1,950,000
=
$750,000

Accept

NPV, NAB > 0


IRR < cost of capital (opposite project)

SOLUTION  PROBLEM 1210
(a)
Receivables float that can be eliminated:



(5 days  1½ days)
=
3½ days × $150,000
=
$525,000


Cash flow table:



Year 0

Years 1SYMBOL 165 \f "Symbol"



Float eliminated
$525,000



Fee

($250,000)




Tax (35%)


      87,500



Net cash flows
$525,000
($162,500)


NPV
=
$525,000    $162,500
=
$525,000  1,354,167
=
($829,167)

.12


IRR
=
$162,500
=
.3095
=
30.95%

$525,000


NAB
=
.12($525,000)  $162,500
=
63,000  162,500
=
($99,500)

Reject

NPV, NAB < 0


IRR > cost of capital (opposite project)

(b)
Receivables float that can be eliminated:



(5 days  1½ days)
=
3½ days × $300,000
=
$1,050,000


Cash flow table:



Year 0

Years 1SYMBOL 165 \f "Symbol"



Float eliminated
$1,050,000



Fee

($250,000)




Tax (35%)


     87,500



Net cash flows
$1,050,000
($162,500)


NPV
=
$1,050,000    $162,500
=
$1,050,000  1,354,167
=
($304,167)

.12


IRR
=
  $162,500 
=
.1548
=
15.48%

$1,050,000


NAB
=
.12 × $1,050,000  $162,500
=
126,000  162,500
=
($36,500)

Reject

NPV, NAB < 0


IRR > cost of capital (opposite project)

(c)
Receivables float that can be eliminated:



(5 days  1½ days)
=
3½ days × $450,000
=
$1,575,000


Cash flow table:



Year 0

Years 1SYMBOL 165 \f "Symbol"



Float eliminated
$1,575,000



Fee

($250,000)




Tax (35%)


     87,500



Net cash flows
$1,575,000
($162,500)


NPV
=
$1,575,000    $162,500
=
$1,575,000  1,354,167
=
$220,833

.12


IRR
=
  $162,500 
=
.1032
=
10.32%

$1,575,000


NAB
=
.12 × $1,575,000  $162,500
=
189,000  162,500
=
$26,500

Accept

NPV, NAB > 0


IRR < cost of capital (opposite project)

(d)
Receivables float that can be eliminated:



(5 days  1½ days)
=
3½ days × $600,000
=
$2,100,000


Cash flow table:



Year 0

Years 1SYMBOL 165 \f "Symbol"



Float eliminated
$2,100,000



Fee

($250,000)




Tax (35%)


      87,500



Net cash flows
$2,100,000
($162,500)


NPV
=
$2,100,000    $162,500
=
$2,100,000  1,354,167
=
$745,833

.12


IRR
=
  $162,500 
=
.0774
=
7.74%

$2,100,000


NAB
=
.12 × $2,100,000  $162,500
=
252,000  162,500
=
$89,500

Accept

NPV, NAB > 0


IRR < cost of capital (opposite project)

SOLUTION  PROBLEM 1211
(a)
Incremental cash flows

(1)
Incremental investment


[a]
In accounts receivable:  From the collection period ratio, 75/360 of the new sales will be outstanding as receivables at any time:





 75   ×  $80,000  =  $16,667





360




of this, 80% represents the company's cost:





80% × $16,667  =  $13,333


[b]
No change to other working capital



[c]
Existing customers do not change their payment habits.


(2)
Incremental operating cash flows


[a]
Contribution from new sales:  With variable costs  =  80% of sales, contribution margin  =  20% of sales:





20% × $80,000  =  $16,000


[b]
New bad debt losses:





8% × $80,000  =  $6,400


[c]
No discounts are being offered to these customers



[d]
Incremental administrative costs are given as $5,000

(3)
Income taxes will increase (an outflow) by 35%($16,000  6,400  5,000)
=
$1,610

(b)
Cash flow table


Year 0

Years 1SYMBOL 165 \f "Symbol"


Investment



Accounts receivable
($13,333)


Operating cash flows



Contribution
$16,000



Bad debts
   (6,400)



Administrative
   (5,000)


Taxes



   (1,610)



Net cash flows
($13,333)
  $2,990

(c)
Evaluation

NPV
=
13,333  +  2,990
=
13,333 + 33,222
=
$19,889

.09


IRR
=
  2,990 
=
.2243
=
22.43%

13,333


NAB
=
.09 × (13,333) + 2,990
=
1,200 + 2,990
=
$1,790
(d)
Decision


Accept


NPV, NAB > 0



IRR > cost of capital (standard project)



Therefore extend credit to these new customers.

SOLUTION  PROBLEM 1212
(a)
Incremental cash flows

(1)
Incremental investment


[a]
In accounts receivable:  From the collection period ratio, 120/360 of these sales are accounts receivable at any time:





120   ×  $200,000  =  $66,667





360




of this, 60% represents the company's cost:





60% × $66,667  =  $40,000


[b]
Other working capital:  cash will decline by $5,000


[c]
Existing customers do not change their payment habits.


(2)
Incremental operating cash flows


[a]
Lost contribution from sales:  with variable costs  =  60% of sales, contribution margin  =  40% of sales:





40% × $200,000  =  $80,000


[b]
Bad debt losses eliminated:





15% × $200,000  =  $30,000


[c]
No discounts are being offered to these customers



[d]
Administrative costs saved are given as $15,000

(3)
Income taxes will decrease (an inflow) by 35%($80,000  30,000  15,000)
=
$12,250
(b)
Cash flow table


Year 0

Years 1SYMBOL 165 \f "Symbol"


Investment



Accounts receivable
$40,000



Other working capital
 5,000


Operating cash flow



Contribution
 ($80,000)



Bad debts
 30,000



Administrative
 15,000


Taxes



    12,250



Net cash flows
  45,000
 ($22,750)
(c)
Evaluation

NPV
=
45,000    22,750
=
45,000  175,000
=
($130,000)

.13


IRR
=
22,750
=
.5056
=
50.56%

45,000


NAB
=
.13 × $45,000  22,750
=
5,850  22,750
=
($16,900)
(d)
Decision


Reject


NPV, NAB < 0



IRR > cost of capital (opposite project)



Therefore do not withdraw credit from these customers.

SOLUTION  PROBLEM 1213
(a)
Incremental cash flows

(1)
Incremental investment


[a]
In accounts receivable:  From the collection period ratio, the accounts receivable balance is currently





 40   ×  $5,000,000  =  $555,556





360




If the change is implemented, the accounts receivable balance will increase to





 50   ×  $5,100,000  =  $708,333





360




an increase of  $708,333  555,556  =  $152,777




of this, 75% represents the company's costs:





75% × $152,777  =  $114,583


[b]
In other working capital:  idle cash will increase by $50,000


[c]
Existing customers will slow down their payments.  Daily profit flow from these customers is





$5,000,000  ×  25%
=
$3,472





360




and if collected (50  40  =) 10 days later, subtracts value of:





$3,472 × 10 days
=
$34,720

(2)
Incremental operating cash flows


[a]
Contribution from new sales: 





25% × $100,000  =  $25,000


[b]
Bad debts are now:





1.5% of $5,000,000  =  $75,000




and are forecast to become





1.4% of $5,100,000  =  $71,400




a decrease of $75,000   $71,400
=
$3,600


[c]
No discounts are being offered to these customers



[d]
Administrative costs are forecast to decline by $20,000

(3)
Income taxes will increase (an outflow) by 




35%($25,000 + 3,600 + 20,000)
=
$17,010
(b)
Cash flow table


Year 0

Years 1SYMBOL 165 \f "Symbol"


Investment



Accounts receivable
($114,583)



Other working capital
    (50,000)



Changed collection per'd
    (34,720)


Operating cash flows



Contribution
$25,000



Bad debts
3,600



Administrative
20,000


Taxes



  (17,010)



Net cash flows
($199,303)
  $31,590

(c)
Evaluation

NPV
=
199,303  +  31,590
=
199,303 + 287,182
=
$87,879

.11


IRR
=
 31,590 
=
.1585
=
15.85%

199,303


NAB
=
.11 × ($199,303) + 31,590
=
21,923 + 31,590
=
$9,667
(d)
Decision


Accept


NPV, NAB > 0



IRR > cost of capital (standard project)



Therefore extend the payment date from "net 30" to "net 45."

SOLUTION  PROBLEM 1214
(a)
Incremental cash flows

(1)
Incremental investment


[a]
In accounts receivable:  From the collection period ratio, the accounts receivable balance is currently





 45   ×  $22,000,000  =  $2,750,000





360




If the change is implemented, the accounts receivable balance will decrease to





 30   ×  $21,600,000  =  $1,800,000





360




a decrease of $2,750,000   1,800,000  =  $950,000




of this, 65% represents the company's costs:





65% × $950,000  =  $617,500


[b]
In other working capital:  idle cash is forecast to decrease by $100,000


[c]
Existing customers who do not leave will speed up their payments.  Daily profit flow from these customers is





$21,600,000  ×  35%
=
$21,000





360




and if collected (45  30  =) 15 days earlier, adds value of:





$21,000 × 15 days
=
$315,000

(2)
Incremental operating cash flows


[a]
Contribution lost from departing sales: 





35% × $400,000  =  $140,000


[b]
Bad debts are not forecast to change



[c]
No discounts are being offered to these customers



[d]
Administrative costs are forecast to decline by $50,000

(3)
Income taxes will decrease (an inflow) by 




35%(140,000  50,000)
=
$31,500
(b)
Cash flow table


Year 0

Years 1SYMBOL 165 \f "Symbol"


Investment



Accounts receivable
  $617,500



Other working capital
    100,000



Changed collection per'd
    315,000


Operating cash flows



Contribution from sales
($140,000)



Administrative
     50,000


Taxes



     31,500



Net cash flows
$1,032,500
  ($58,500)
(c)
Evaluation

NPV
=
1,032,500    58,500
=
1,032,500  487,500
=
$545,000

.12


IRR
=
   58,500  
=
.0567
=
5.67%

1,032,500


NAB
=
.12 × 1,032,500  58,500
=
123,900  58,500
=
$65,400
(d)
Decision


Accept


NPV, NAB > 0



IRR < cost of capital (opposite project)



Therefore change the payment terms from "net 40" to "net 30."

SOLUTION  PROBLEM 1215
(a)
Incremental cash flows

(1)
Incremental investment


[a]
In accounts receivable:  From the collection period ratio, the accounts receivable balance is currently





 40   ×  $2,500,000  =  $277,778





360




If the change is implemented, the collection period will become





(60% × 15 days) + (40% × 35 days)
=
23 days




and the accounts receivable balance will decline to





 23   ×  $2,600,000  =  $166,111





360




a change of $277,778  166,111  =  $111,667




of this, 75% represents the company's costs:





$111,667 × 75%  =  $83,750


[b]
In other working capital:  idle cash is forecast to decrease by $60,000


[c]
On average, customers will speed up their payments.  Daily profit flow is





$2,500,000  ×  25%
=
$1,736





360




and if collected (40  23  =) 17 days earlier, adds value of:





$1,736 × 17 days
=
$29,512

(2)
Incremental operating cash flows


[a]
Contribution from new sales: 





25% × $100,000  =  $25,000


[b]
Bad debts are not forecast to change



[c]
Customers taking the discount purchase





$2,600,000 × 60%  =  $1,560,000




If they take a 2% discount they will reduce their payments by





2% × $1,560,000  =  $31,200


[d]
Administrative costs are not forecast to change.


(3)
Income taxes will decrease (an inflow) by 




35%(25,000  31,200)
=
$2,170
(b)
Cash flow table

  Year 0

Years 1SYMBOL 165 \f "Symbol"


Investment



Accounts receivable
 $83,750



Other working capital
   60,000



Changed collection per'd
   29,512


Operating cash flows



Contribution from sales
$25,000



Discounts
 (31,200)


Taxes



    2,170



Net cash flows
$173,262
 ($4,030)

(c)
Evaluation

NPV
=
173,262    4,030
=
173,262  40,300
=
$132,962

.10


IRR
=
   4,030  
=
.0234
=
2.34%

173,262


NAB
=
.10 × 173,262  4,030
=
17,326  4,030
=
$13,296
(d)
Decision


Accept


NPV, NAB > 0



IRR < cost of capital (opposite project)



Therefore offer the discount of "2/15, net 30."

SOLUTION  PROBLEM 1216
(a)
Incremental cash flows

(1)
Incremental investment


[a]
In accounts receivable:  Currently, the collection period is





(25% × 10 days) + (75% × 30 days)
=
25 days




and the accounts receivable balance is





 25   ×  $900,000  =  $62,500





360




If the change is implemented, the accounts receivable balance will increase to





 30   ×  $900,000  =  $75,000





360




a change of $75,000  62,500  =  $12,500




of this, 70% represents the company's cost:





$12,500 × 70%  =  $8,750


[b]
In other working capital:  idle cash is forecast to increase by $1,000


[c]
On average, customers will slow down their payments.  Daily profit flow is





$900,000  ×  30%
=
$750





360




and if collected (30  25  =) 5 days later, subtracts value of:





$750 × 5 days
=
$3,750

(2)
Incremental operating cash flows


[a]
Sales is not forecast to change.



[b]
Bad debts are not forecast to change



[c]
Customers taking the discount purchase





$900,000 × 25%  =  $225,000




If they no longer can take a 2% discount they will increase their payments by





2% × $225,000  =  $4,500


[d]
Administrative costs are forecast to decrease by $3,000

(3)
Income taxes will increase (an outflow) by 




35%(4,500 + 3,000)
=
$2,625
(b)
Cash flow table


Year 0

Years 1SYMBOL 165 \f "Symbol"


Investment



Accounts receivable
 ($8,750)



Other working capital
   (1,000)



Changed collection per'd
   (3,750)


Operating cash flows



Discounts
 $4,500



Administrative
   3,000


Taxes



  (2,625)



Net cash flows
($13,500)
 $4,875

(c)
Evaluation

NPV
=
13,500  +  4,875
=
13,500 + 48,750
=
$35,250

  .10


IRR
=
  4,875  
=
.3611
=
36.11%

13,500


NAB
=
.10 × (13,500) + 4,875
=
1,350 + 4,875
=
$3,525
(d)
Decision


Accept


NPV, NAB > 0



IRR > cost of capital (standard project)



Therefore, eliminate the discount.

SOLUTION  PROBLEM 1217
(a)
Incremental cash flow

(1)
Incremental investment


[a]
In inventory:  With a 60% gross margin, cost of goods is 40% of sales or





40% × $6,000,000  =  $2,400,000




and, since the firm carries 20 days of inventory, inventory totals





 20   ×  $2,400,000  =  $133,333





360




If inventory increases by 50%, the change will be:





50% × $133,333  =  $66,667


[b]
In other working capital:  accounts receivable are forecast to increase by $50,000.  With variable costs equal to 55% of sales, this will require incremental investment of 





55% × $50,000  =  $27,500

(2)
Operating cash flow


[a]
Contribution from new sales:  with variable costs  =  55% of sales,




contribution margin  =  45%





45% × $500,000  =  $225,000


[b]
Shrinkage goes from





2% × $6,000,000  =  $120,000




to





2.5% × $6,500,000  =  $162,500




a change of $162,500  120,000  =  $42,500


[c]
Incremental administrative costs are given as $30,000

(3)
Income taxes will increase (an outflow) by 




35%(225,000  42,500  30,000)
=
$53,375
(b)
Cash flow table


Year 0

Years 1SYMBOL 165 \f "Symbol"


Investment



Inventory
($66,667)



Other working capital
  (27,500)


Operating cash flows



Contribution from sales
$225,000



Shrinkage
   (42,500)



Administrative
   (30,000)


Taxes



   (53,375)


Net cash flows
($94,167)
$  99,125

(c)
Evaluation

NPV
=
94,167  +  99,125
=
94,167 + 826,042
=
$731,875

.12


IRR
=
99,125
=
1.0527
=
105.27%

94,167


NAB
=
.12 × (94,167) + 99,125
=
11,300 + 99,125
=
$87,825
(d)
Decision


Accept


NPV, NAB > 0



IRR > cost of capital (standard project)



Therefore, increase the inventory balance.

SOLUTION  PROBLEM 1218
(a)
Incremental cash flow

(1)
Incremental investment


[a]
In inventory:  With a 65% gross margin, cost of goods is 35% of sales or





35% × $2,250,000  =  $787,500




and, since the firm carries 25 days of inventory, inventory totals





 25   ×  $787,500  =  $54,688





360




If inventory decreases by 40%, the change will be:





40% × $54,688  =  $21,875


[b]
In other working capital:  accounts receivable are forecast to decrease by $10,000.  With variable costs equal to 45% of sales, this will require incremental investment of 





45% × $10,000  =  $4,500

(2)
Operating cash flow


[a]
Lost contribution from decreasing sales:  with variable costs  =  45% of sales,




contribution margin  =  55%





55% × $60,000  =  $33,000


[b]
Shrinkage goes from





3% × $2,250,000  =  $67,500




to





2.5% × $2,190,000  =  $54,750




a change of $67,500  54,750  =  $12,750


[c]
Incremental administrative costs are given as $7,500

(3)
Income taxes will decrease (an inflow) by 




35%(33,000  12,750  7,500)
=
$4,463
(b)
Cash flow table


Year 0

Years 1SYMBOL 165 \f "Symbol"


Investment



Inventory
$21,875



Other working capital
    4,500


Operating cash flow



Contribution from sales


($33,000)



Shrinkage


   12,750



Administrative


     7,500


Taxes



     4,463



Net cash flows
$26,375
($  8,287)
(c)
Evaluation

NPV
=
26,375    8,287
=
26,375  63,746
=
($37,371)

.13


IRR
=
 8,287 
=
.3142
=
31.42%

26,375


NAB
=
.13 × $26,375  8,287
=
3,429  8,287
=
($4,858)
(d)
Decision


Reject


NPV, NAB < 0



IRR > cost of capital (opposite project)



Therefore, do not decrease the inventory balance.

APPENDIX 12B

The Economic Order Quantity Model
PROBLEMS
SOLUTION  PROBLEM 12B1

For this item:



S
=
annual usage
=
1,500,000



O
=
ordering costs
=
35



C
=
carrying costs
=
6

(a)
EOQ
=



=



=



=
4,183 units
(b)
Average inventory balance
=
EOQ
=
4,183
=
2,092 units

2

2

(c)
Number of orders per year
=
   S   
=
1,500,000
=
359



EOQ

4,183

(d)
Order frequency
=

360

=
360
=
1 or everyday


orders per year

359

SOLUTION  PROBLEM 12B2

For this item:



S
=
annual usage
=
400,000



O
=
ordering costs
=
55



C
=
carrying costs
=
0.01

(a)
EOQ
=



=



=



=
66,332 units
(b)
Average inventory balance
=
EOQ
=
66,332
=
33,166 units

2

2

(c)
Number of orders per year
=
   S   
=
400,000
=
6



EOQ

66,332

(d)
Order frequency
=

360

=
360
=
60 days or every second month


orders per year

6

SOLUTION  PROBLEM 12B3

For this item:



O
=
ordering costs
=
$75



C
=
carrying costs
=
$3.50

(a)
S  =  annual usage  =  100,000


EOQ
=



=



=



=
2,070 units
(b)
S  =  annual usage  =  200,000


EOQ
=



=



=



=
2,928 units
(c)
S  =  annual usage  =  400,000


EOQ
=



=



=



=
4,140 units
(d)
S  =  annual usage  =  800,000


EOQ
=



=



=



=
5,855 units

Note that while usage (S) doubles each time, the EOQ goes up by 

  =  1.4142, i.e., at a slower rate, exhibiting economies of scale:



2,070 × 1.4142
=
2,928



2,928 × 1.4142
=
4,140



4,140 × 1.4142
=
5,855

SOLUTION  PROBLEM 12B4

For this item:



S
=
annual usage
=
250,000

(a)
O  =  50, C  =  4


EOQ
=



=



=



=
2,500 units
(b)
O  =  50, C  =  8


EOQ
=



=



=



=
1,768 units

Although carrying cost doubles compared to (a), the EOQ does not go down by 1/2, but by 

:
2500 × 


=
2500 × 


=
1,768

(c)
O  =  100, C  =  4


EOQ
=



=



=



=
3,536 units

Although ordering cost doubles compared to (a), the EOQ does not double, but goes up by  

:
2500 × 


=
2500 × 1.4142
=
3,536

(d)
O  =  100, C  =  8


EOQ
=



=



=



=
2,500 units

When ordering costs and carrying costs both change by the same percentage (in this case both doubled as compared to (a)), for example due to inflation, the EOQ is unchanged.

SOLUTION  PROBLEM 12B5

For this item:



S
=
annual usage
=
50,000



O
=
ordering costs
=
80

(a)
C  =  3


EOQ
=



=



=



=
1,633 units
(b)
C  =  6


EOQ
=



=



=



=
1,155 units
(c)
C  =  9


EOQ
=



=



=



=
943 units
(d)
C  =  12


EOQ
=



=



=



=
816 units

Note that as the definition of carrying costs expands to include more inventory-related costs, the EOQ declines, and the company moves toward a just-in-time system.

SOLUTION  PROBLEM 12B6

For this item:



S
=
annual usage
=
120,000



C
=
carrying costs
=
5

(a)
O  =  65


EOQ
=



=



=
1,766 units
(b)
O  =  45


EOQ
=



=



=
1,470 units
(c)
O  =  25


EOQ
=



=



=
1,095 units
(d)
O  =  5


EOQ
=



=



=
490 units

Note that as ordering costs decline, the EOQ declines as well, and the company moves toward a just-in-time system.

