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CHAPTER 1
INTRODUCTION TO CORPORATE
FINANCE

Answersto Concepts Review and Critical Thinking Questions

1

Capital budgeting (deciding on whether to expandnanufacturing plant), capital structure
(deciding whether to issue new equity and use thegeds to retire outstanding debt), and working
capital management (modifying the firm’s creditleotion policy with its customers).

Disadvantages: unlimited liability, limited lifaifficulty in transferring ownership, hard to raise
capital funds. Some advantages: simpler, less atgnl the owners are also the managers,
sometimes personal tax rates are better than aigptax rates.

The primary disadvantage of the corporate forthésdouble taxation to shareholders of distributed
earnings and dividends. Some advantages includéed liability, ease of transferability, ability t
raise capital, and unlimited life.

The treasurer’s office and the controller’'s offiaee the two primary organizational groups that
report directly to the chief financial officer. Theontroller's office handles cost and financial
accounting, tax management, and management inflemalystems. The treasurer’s office is
responsible for cash and credit management, camit@deting, and financial planning. Therefore,
the study of corporate finance is concentratediwitie functions of the treasurer’s office.

To maximize the current market value (share pridehe equity of the firm (whether it's publicly
traded or not).

In the corporate form of ownership, the sharehaldgee the owners of the firm. The shareholders
elect the directors of the corporation, who in tappoint the firm’s management. This separation of
ownership from control in the corporate form of amgation is what causes agency problems to
exist. Management may act in its own or someone’'slsest interests, rather than those of the
shareholders. If such events occur, they may cdiatréhe goal of maximizing the share price of the
equity of the firm.

A primary market transaction.

In auction markets like the NYSE, brokers and #gemeet at a physical location (the exchange) to
buy and sell their assets. Dealer markets like Blasdpresent dealers operating in
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dispersed locales who buy and sell assets thenssebwially communicating with other dealers
electronically or literally over the counter.

9.

10.

11.

12.

13.

Since such organizations frequently pursue samigbolitical missions, many different goals are
conceivable. One goal that is often cited is reeemunimization; i.e., providing their goods and
services to society at the lowest possible costtier approach might be to observe that even a not-
for-profit business has equity. Thus, an approprgdal would be to maximize the value of the
equity.

An argument can be made either way. At one extrevaecould argue that in a market economy, all
of these things are priced. This implies an optifea&l of ethical and/or illegal behavior and the
framework of stock valuation explicitly includesefe. At the other extreme, we could argue that
these are non-economic phenomena and are besteHatitiough the political process. The
following is a classic (and highly relevant) thougjuestion that illustrates this debate: “A firmsha
estimated that the cost of improving the safetpmé of its products is $30 million. However, the
firm believes that improving the safety of the protdwill only save $20 million in product liability
claims. What should the firm do?”

The goal will be the same, but the best coursactibn toward that goal may require adjustments
due different social, political, and economic cliem

The goal of management should be to maximize Hasesprice for the current shareholders. If
management believes that it can improve the ptufita of the firm so that the share price will
exceed $35, then they should fight the offer friwa dutside company. If management believes that
this bidder or other unidentified bidders will aally pay more than $35 per share to acquire the
company, then they should still fight the offer.wver, if the current management cannot increase
the value of the firm beyond the bid price, andtizer higher bids come in, then management is not
acting in the interests of the shareholders bytiiighthe offer. Since current managers often lose
their jobs when the corporation is acquired, poonlynitored managers have an incentive to fight
corporate takeovers in situations such as this.

We would expect agency problems to be less sewergther countries, primarily due to the
relatively small percentage of individual ownershifgwer individual owners should reduce the
number of diverse opinions concerning corporatelsgo@he high percentage of institutional
ownership might lead to a higher degree of agre¢fetween owners and managers on decisions
concerning risky projects. In addition, instituttormay be able to implement more effective
monitoring mechanisms than can individual ownergerg an institutions’ deeper resources and
experiences with their own management. The incr@asestitutional ownership of stock in the
United States and the growing activism of thesgdahareholder groups may lead to a reduction in
agency problems for U.S. corporations and a mdreiesit market for corporate control.
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14.

15.

How much is too much? Who is worth more, Steve dwbiger Woods? The simplest answer is
that there is a market for executives just as tiefer all types of labor. Executive compensaii®n

the price that clears the market. The same isfauathletes and performers. Having said that, one
aspect of executive compensation deserves comigmimary reason executive compensation has
grown so dramatically is that companies have irgingdy moved to stock-based compensation.
Such movement is obviously consistent with thenaptieto better align stockholder and management
interests. In recent years, stock prices have dpatemanagement has cleaned up. It is sometimes
argued that much of this reward is simply due 8ng stock prices in general, not managerial
performance. Perhaps in the future, executive cosgi®n will be designed to reward only
differential performance, i.e., stock price inciems excess of general market increases.

The biggest reason that a company would “go daskbécause of the increased audit costs
associated with Sarbanes-Oxley compliance. A comngaould always do a cost-benefit analysis,
and it may be the case that the costs of complyitiy Sarbox outweigh the benefits. Of course, the
company could always be trying to hide financiauss of the company! This is also one of the
costs of going dark: Investors surely believe tbate companies are going dark to avoid the
increased scrutiny from SarbOx. This taints otl@mpganies that go dark just to avoid compliance
costs. This is similar to the lemon problem witledigutomobiles: Buyers tend to underpay because
they know a certain percentage of used cars arerienso, investors will tend to pay less for the
company stock than they otherwise would. It is ingoat to note that even if the company delists,
its stock is still likely traded, but on the ovéetcounter market pink sheets rather than on an
organized exchange. This adds another cost simcsttick is likely to be less liquid now. All else
the same, investors pay less for an asset witHitgsdity. Overall, the cost to the company iselik

a reduced market value. Whether delisting is gaobaal for investors depends on the individual
circumstances of the company. It is also importantemember that there are already many small
companies that file only limited financial infornat already.



CHAPTER 2
WORKING WITH FINANCIAL
STATEMENTS

Answersto Concepts Review and Critical Thinking Questions

1

Liquidity measures how quickly and easily an asa@tbe converted to cash without significant loss
in value. It's desirable for firms to have highdidity so that they can more safely meet short-term
creditor demands. However, liquidity also has apasfunity cost. Firms generally reap higher
returns by investing in illiquid, productive assdts up to the firm’s financial management stiaff
find a reasonable compromise between these opposieds.

The recognition and matching principles in finahcccounting call for revenues, and the costs
associated with producing those revenues, to bekdxd’ when the revenue process is essentially
complete, not necessarily when the cash is colleotebills are paid. Note that this way is not
necessarily correct; it's the way accountants tunasen to do it.

Historical costs can be objectively and precisabasured, whereas market values can be difficult
to estimate, and different analysts would come ith different numbers. Thus, there is a tradeoff
between relevance (market values) and objectibibpk values).

Depreciation is a non-cash deduction that refledgistments made in asset book values in
accordance with the matching principle in finan@atounting. Interest expense is a cash outlay,
but it's a financing cost, not an operating cost.

Market values can never be negative. Imagine eesbfastock selling for —=$20. This would mean
that if you placed an order for 100 shares, yould/get the stock along with a check for $2,000.
How many shares do you want to buy? More generdlgcause of corporate and individual
bankruptcy laws, net worth for a person or a cafion cannot be negative, implying that liabilities
cannot exceed assets in market value.

For a successful company that is rapidly expandeapital outlays would typically be large,
possibly leading to negative cash flow from asdetgeneral, what matters is whether the money is
spent wisely, not whether cash flow from assefo#itive or negative.

It's probably not a good sign for an establishethpany, but it would be fairly ordinary for a start
up, so it depends.

For example, if a company were to become moreieffidn inventory management, the amount of
inventory needed would decline. The same mightrbe if it becomes better at collecting its

receivables. In general, anything that leads tedimk in ending NWC relative to beginning NWC

would have this effect. Negative net capital spegdivould mean more long-lived assets were
liquidated than purchased.
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10.

11.

12.

If a company raises more money from selling stibein it pays in dividends in a particular period,
its cash flow to stockholders will be negativeal€ompany borrows more than it pays in interest, it
cash flow to creditors will be negative.

The adjustments discussed were purely accountingges; they had no cash flow or market value
consequences unless the new accounting informesiosed stockholders to revalue the company.

The legal system thought it was fraud. Mr. Sullivdisregarded GAAP procedures, which is
fraudulent. That fraudulent activity is unethicalkeg without saying.

By reclassifying costs as assets, it lowered ocobEn the lines were leased. This increased the net
income for the company. It probably increased niogire net income amounts, although not as

much as you might think. Since the telephone linese fixed assets, they would have been

depreciated in the future. This depreciation wordduce the effect of expensing the telephone

lines. The cash flows of the firm would basicallg bnaffected no matter what the accounting

treatment of the telephone lines.

Solutionsto Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these intermediate steps are included in this
solutions manual, rounding may appear to have occurred. However, the final answer for each problemis
found without rounding during any step in the problem.

Basic
The balance sheet for the company will look litkist

Balance sheet

Current assets $1,850 Current liabilities $1,600
Net fixed assets 8,600 Long-term debt 6,100

Owner's equity 2,750
Total assets $10,450 Total liabilities & Equity $10,450

The owner’s equity is a plug variable. We knowttlatal assets must equal total liabilities &
owner’s equity. Total liabilities and equity is team of all debt and equity, so if we subtract debt
from total liabilities and owner’s equity, the remader must be the equity balance, so:
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Owner’s equity = Total liabilities & equity — Cmt liabilities — Long-term debt
Owner’s equity = $10,450 — 1,600 — 6,100
Owner’s equity = $2,750
Net working capital is current assets minus curliabilities, so:
NWC = Current assets — Current liabilities
NWC = $1,850 — 1,600
NWC = $250

The income statement starts with revenues andabtcosts to arrive at EBIT. We then subtract
out interest to get taxable income, and then sabtaxes to arrive at net income. Doing so, we get:

Income Statement

Sales $625,000
Costs 260,000
Depreciation 79,000
EBIT $286,000
Interest 43,000
Taxable income $243,000
Taxes 85,050
Net income $157,950

The dividends paid plus addition to retained eaygsimust equal net income, so:

Net income = Dividends + Addition to retained eags
Addition to retained earnings = $157,950 — 60,000
Addition to retained earnings = $97,950

Earnings per share is the net income divided bystiares outstanding, so:

EPS = Net income / Shares outstanding
EPS = $157,950 / 40,000
EPS = $3.95 per share

And dividends per share are the total dividendd gavided by the shares outstanding, so:

DPS = Dividends / Shares outstanding
DPS = $60,000 / 40,000
DPS = $1.50 per share

To find the book value of assets, we first neefind the book value of current assets. We arergive
the NWC. NWC is the difference between current &8sard current liabilities, so we can use this
relationship to find the book value of current @assBoing so, we find:

NWC = Current assets — Current liabilities
Current assets = $100,000 + 780,000 = $880,000
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Now we can construct the book value of assets. s we get:

Book value of assets

Current assets $ 880,000
Fixed assets 4,800,000
Total assets $5,680,000

All of the information necessary to calculate tharket value of assets is given, so:

Market value of assets

Current assets $ 805,000
Fixed assets 5,600,000
Total assets $6,405,000

6. Using Table 2.3, we can see the marginal tax sdhedhe first $25,000 of income is taxed at 15
percent, the next $50,000 is taxed at 25 perdeatéxt $25,000 is taxed at 34 percent, and the nex
$215,000 is taxed at 39 percent. So, the totaktéorethe company will be:

Taxes = 0.15($50,000) + 0.25($25,000) + 0.34($2%,000.39($315,000 — 100,000)
Taxes = $106,100

7. The average tax rate is the total taxes paid ed/ioly net income, so:

Average tax rate = Total tax / Net income
Average tax rate = $106,100 / $315,000
Average tax rate = .3368 or 33.68%

The marginal tax rate is the tax rate on the nekadof income. The company has net income of
$315,000 and the 39 percent tax bracket is appédaba net income of $335,000, so the marginal
tax rate is 39 percent.

8. To calculate the OCF, we first need to construcineome statement. The income statement starts
with revenues and subtracts costs to arrive at EBYE then subtract out interest to get taxable
income, and then subtract taxes to arrive at r@nme. Doing so, we get:

Income Statement

Sales $16,550
Costs 5,930
Depreciation 1,940
EBIT $8,680
Interest 1,460
Taxable income $7,220
Taxes (35%) 2,527

Net income $4.693
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Now we can calculate the OCF, which is:

OCF = EBIT + Depreciation — Taxes
OCF = $8,680 + 1,940 — 2,527
OCF = $8,093

Net capital spending is the increase in fixed @sg#us depreciation. Using this relationship, we
find:

Net capital spending = NRA— NFA,.;+ Depreciation
Net capital spending = $2,120,000 — 1,875,000 +QXD
Net capital spending = $465,000

The change in net working capital is the end ofgaenet working capital minus the beginning of
period net working capital, so:

Change in NWC = NWEGy— NWGyggq

Change in NWC = (Cls— Cleng — (CAveg— Clieg
Change in NWC = ($910 — 335) — (840 — 320)
Change in NWC = $55

The cash flow to creditors is the interest paithus any new borrowing, so:

Cash flow to creditors = Interest paid — Net nesrdwing
Cash flow to creditors = Interest paid — (Lehi>- LTDpeg)
Cash flow to creditors = $49,000 — ($1,800,00065Q,000)
Cash flow to creditors = —$101,000

The cash flow to stockholders is the dividends paidus any new equity raised. So, the cash flow
to stockholders is: (Note that APIS is the addiigmaid-in surplus.)

Cash flow to stockholders = Dividends paid — Net megjuity

Cash flow to stockholders = Dividends paid — (Camgy + APIS.n) — (Commogeg+ APIS,ey
Cash flow to stockholders = $70,000 — [($160,0()200,000) — ($150,000 + 2,900,000)]
Cash flow to stockholders = —$240,000

We know that cash flow from assets is equal to chsWw to creditors plus cash flow to
stockholders. So, cash flow from assets is:

Cash flow from assets = Cash flow to creditors sClow to stockholders
Cash flow from assets = -$101,000 — 240,000
Cash flow from assets = —$341,000
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We also know that cash flow from assets is equéhé operating cash flow minus the change in net
working capital and the net capital spending. We use this relationship to find the operating cash

flow. Doing so, we find:

Cash flow from assets = OCF — Change in NWC —ddpttal spending
—$341,000 = OCF — (-$135,000) — (760,000)

OCF = -$341,000 — 135,000 + 760,000

OCF = $284,000

Intermediate

14. a. To calculate the OCF, we first need to constructirecome statement. The income statement
starts with revenues and subtracts costs to aatieBIT. We then subtract out interest to get
taxable income, and then subtract taxes to artimetsincome. Doing so, we get:

Income Statement

Sales

Costs
OtherExpenses
Depreciation
EBIT

Interest
Taxable income
Taxes

Net income

Dividends

Addition to retained earnings

10,100

$5,400
21,240

Dividends paid plus addition to retained earningstnegual net income, so:

Net income = Dividends + Addition to retained eags
Addition to retained earnings = $26,640 — 5,400

Addition to retained earnings = $21,240
So, the operating cash flow is:

OCF = EBIT + Depreciation — Taxes
OCF = $52,300 + 10,100 — 17,760

OCF = $44,640

b. The cash flow to creditors is the interest paidhus any new borrowing. Since the company
redeemed long-term debt, the new borrowing is megia®o, the cash flow to creditors is:

Cash flow to creditors = Interest paid — Net rm#srowing
Cash flow to creditors = $7,900 — (—$3,800)

Cash flow to creditors = $11,700
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c. The cash flow to stockholders is the dividendsi painus any new equity. So, the cash flow to
stockholders is:

Cash flow to stockholders = Dividends paid — Netv equity
Cash flow to stockholders = $5,400 — 2,500
Cash flow to stockholders = $2,900

d. In this case, to find the addition to NWC, we némdind the cash flow from assets. We can then
use the cash flow from assets equation to finccli@nge in NWC. We know that cash flow from
assets is equal to cash flow to creditors plus dashto stockholders. So, cash flow from assets
is:

Cash flow from assets = Cash flow to creditors sClow to stockholders
Cash flow from assets = $11,700 + 2,900
Cash flow from assets = $14,600

Net capital spending is equal to depreciatiors pihe increase in fixed assets, so:

Net capital spending = Depreciation + Increaskxed assets
Net capital spending = $10,100 + 17,400
Net capital spending = $27,500

Now we can use the cash flow from assets equadidimd the change in NWC. Doing so, we
find:

Cash flow from assets = OCF — Change in NWC —ddpttal spending
$14,600 = $44,640 — Change in NWC — $27,500
Change in NWC = $2,540

15. Here we need to work the income statement backv&tedting with net income, we know that net
income is:

Net income = Dividends + Addition to retained eags
Net income = $915 + 2,100
Net income = $3,015

Net income is also the taxable income, minus tkeki®e income times the tax rate, or:

Net income = Taxable income — (Taxable income)(fEd®)
Net income = Taxable income(1 — Tax rate)

We can rearrange this equation and solve for tketbta income as:
Taxable income = Net income / (1 — Tax rate)

Taxable income = $3,015/ (1 — .40)
Taxable income = $5,025
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16.

17.

EBIT minus interest equals taxable income, soragging this relationship, we find:
EBIT = Taxable income + Interest

EBIT = $5,025 + 1,360

EBIT = $6,385

Now that we have the EBIT, we know that sales mioosts minus depreciation equals EBIT.
Solving this equation for EBIT, we find:

EBIT = Sales — Costs — Depreciation
$6,385 = $42,000 — 28,000 — Depreciation
Depreciation = $7,615

We can fill in the balance sheet with the numbegsare given. The balance sheet will be:

Balance Sheet

Cash $167,000 Accounts payable $236,000
Accounts receivable 241,000 Notes payable 116,00
Inventory 498,000 Current liabilities $412,000
Current assets $906,000 Long-term debt 913,000
Total liabilities $1,325,000
Tangible net fixed assets $4,700,000
Intangible net fixed assets 818,000 Common stock ??
Accumulated retained earnings 4,230,000
Total assets $6,424,000 Total liabilities & owners’ equity _$6,424,000

Owners’ equity has to be total liabilities & equihinus accumulated retained earnings and total
liabilities, so:

Owner’s equity = Total liabilities & equity — Acowlated retained earnings — Total liabilities
Owners’ equity = $6,424,000 — 4,230,000 - 1,325,00
Owners’ equity = $869,000

Owner’s equity is the maximum of total assets mimntal liabilities, or zero. Although the book
value of owners’ equity can be negative, the mavkéie of owners’ equity cannot be negative, so:

Owners’ equity = Max [(TA—TL), 0]
a. If total assets are $8,700, the owners’ equity is:

Owners’ equity = Max[($8,700 — 7,500),0]
Owners’ equity = $1,200

b. If total assets are $6,900, the owners’ equity is:

Owners’ equity = Max[($6,900 — 7,500),0]
Owners’ equity = $0
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18. a. Using Table 2.3, we can see the marginal tax sdhedror Corporation Growth, the first

19.

$50,000 of income is taxed at 15 percent, the 82%t000 is taxed at 25 percent, and the next
$25,000 is taxed at 34 percent. So, the total teocethe company will be:

Taxegown = 0.15($50,000) + 0.25($25,000) + 0.34($8,000)
Taxegowin = $16,470

For Corporation Income, the first $50,000 of imenis taxed at 15 percent, the next $25,000 is
taxed at 25 percent, the next $25,000 is taxeddgte3cent, the next $235,000 is taxed at 39
percent, and the next $7,965,000 is taxed at 3depérSo, the total taxes for the company will

be:

Taxesome = 0.15($50,000) + 0.25($25,000) + 0.34($25,000)39($235,000)
+0.34($7,965,000)
Taxesome = $2,822,000

. The marginal tax rate is the tax rate on the $éx¢f earnings. Each firm has a marginal tax rate

of 34% on the next $10,000 of taxable income, degpieir different average tax rates, so both
firms will pay an additional $3,400 in taxes.

. The income statement starts with revenues andragbtcosts to arrive at EBIT. We then

subtract interest to get taxable income, and tlubitract taxes to arrive at net income. Doing so,
we get:

Income Statement

Sales $2,700,000
Cost of goods sold 1,690,000
Other expenses 465,000
Depreciation 530,000
EBIT $ 15,000
Interest 210,000
Taxable income —$195,000
Taxes (35%) 0
Net income —$195,000

The taxes are zero since we are ignoring any lsackyor carryforward provisions.

. The operating cash flow for the year was:

OCF = EBIT + Depreciation — Taxes
OCF = $15,000 + 530,000 - 0
OCF = $545,000

. Net income was negative because of the tax dedllitytiof depreciation and interest expense.

However, the actual cash flow from operations wasitfye because depreciation is a non-cash
expense and interest is a financing, not an opgragixpense.
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20. A firm can still pay out dividends if net income megative; it just has to be sure there is seffici
cash flow to make the dividend payments. The assangmade in the question are:

Change in NWC = Net capital spending = Net newitgguO

To find the new long-term debt, we first needitmlfthe cash flow from assets. The cash flow from
assets is:

Cash flow from assets = OCF — Change in NWC —ddpttal spending
Cash flow from assets = $545,000 -0 -0
Cash flow from assets = $545,000

We can also find the cash flow to stockholdersctvis:

Cash flow to stockholders = Dividends — Net newisq
Cash flow to stockholders = $500,000 — 0
Cash flow to stockholders = $500,000

Now we can use the cash flow from assets equ&tidind the cash flow to creditors. Doing so, we
get:

Cash flow from assets = Cash flow to creditorsasiCflow to stockholders
$545,000 = Cash flow to creditors + $500,000
Cash flow to creditors = $45,000

Now we can use the cash flow to creditors equabdimd:
Cash flow to creditors = Interest — Net new loag¥t debt
$45,000 = $210,000 — Net new long-term debt
Net new long-term debt = $165,000
21. a. To calculate the OCF, we first need to construcircome statement. The income statement
starts with revenues and subtracts costs to aatieBIT. We then subtract out interest to get
taxable income, and then subtract taxes to artimetsincome. Doing so, we get:

Income Statement

Sales $18,450
Cost of goods sold 13,610
Depreciation 2,420
EBIT $ 2,420
Interest 260
Taxable income $ 2,160
Taxes (35%) 756

Net income $1,404
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b. The operating cash flow for the year was:

OCF = EBIT + Depreciation — Taxes
OCF = $2,420 + 2,420 — 756 = $4,084

c. To calculate the cash flow from assets, we alsmnbe change in net working capital and net
capital spending. The change in net working capvt:

Change in NWC = NWgGq— NWGyeq

Change in NWC = (CAy— Clend — (CAveg— Cliey
Change in NWC = ($4,690 — 2,720) — ($3,020 —@)26
Change in NWC = $1,210

And the net capital spending was:

Net capital spending = NEA— NFA,,+ Depreciation
Net capital spending = $12,700 — 12,100 + 2,420
Net capital spending = $3,020

So, the cash flow from assets was:

Cash flow from assets = OCF — Change in NWC —ddpttal spending
Cash flow from assets = $4,084 — 1,210 — 3,020
Cash flow from assets = —$146

The cash flow from assets can be positive or megagince it represents whether the firm raised
funds or distributed funds on a net basis. In gngblem, even though net income and OCF are
positive, the firm invested heavily in both fixedsats and net working capital; it had to raise a
net $146 in funds from its stockholders and credito make these investments.

d. The cash flow from creditors was:

Cash flow to creditors = Interest — Net new LTD
Cash flow to creditors = $260 — 0
Cash flow to creditors = $260

Rearranging the cash flow from assets equati@encan calculate the cash flow to stockholders
as:

Cash flow from assets = Cash flow to stockholde@ash flow to creditors
—$146 = Cash flow to stockholders + $260
Cash flow to stockholders = —-$406

Now we can use the cash flow to stockholders temuéo find the net new equity as:
Cash flow to stockholders = Dividends — Net newity

—$406 = $450 — Net new equity
Net new equity = $856
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22

The firm had positive earnings in an accountingsee(NI > 0) and had positive cash flow from
operations. The firm invested $1,210 in new netkivay capital and $3,020 in new fixed assets.
The firm had to raise $146 from its stakeholdersupport this new investment. It accomplished
this by raising $856 in the form of new equity. éfpaying out $450 in the form of dividends to
shareholders and $260 in the form of interest &alitors, $146 was left to just meet the firm's
cash flow needs for investment.

. To calculate owners’ equity, we first need totabllities and owners’ equity. From the balance

sheet relationship we know that this is equal ttaltassets. We are given the necessary
information to calculate total assets. Total asastscurrent assets plus fixed assets, so:

Total assets = Current assets + Fixed assetsat [fabilities and owners’ equity
For 2007, we get:

Total assets = $2,050 + 9,504
Total assets = $11,554

Now, we can solve for owners’ equity as:

Total liabilities and owners’ equity = Currerdlilities + Long-term debt + Owners’ equity
$11,554 = $885 + 5,184 + Owners’ equity

Owners’ equity = $5,485

For 2008, we get:

Total assets = $2,172 + 9,936
Total assets = $12,108

Now we can solve for owners’ equity as:
Total liabilities and owners’ equity = Currerdlilities + Long-term debt + Owners’ equity

$12,108 = $1,301 + 6,048 + Owners’ equity
Owners’ equity = $4,759

b. The change in net working capital was:

Change in NWC = NWGy— NWGyeq

Change in NWC = (CAg— Clend — (CAveg— Cloey
Change in NWC = ($2,172 — 1,301) — ($2,050 — 885)
Change in NWC = -$294

. To find the amount of fixed assets the compang,sek need to find the net capital spending,

The net capital spending was:

Net capital spending = NEA— NFA,.,+ Depreciation
Net capital spending = $9,936 — 9,504 + 2,590
Net capital spending = $3,022
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To find the fixed assets sold, we can also cateuhet capital spending as:
Net capital spending = Fixed assets bought —dFaesets sold
$3,022 = $4,320 — Fixed assets sold
Fixed assets sold = $1,298

To calculate the cash flow from assets, we fiestd to calculate the operating cash flow. For the
operating cash flow, we need the income staten$entthe income statement for the year is:

Income Statement

Sales $30,670
Costs 15,380
Depreciation 2,590
EBIT $12,700
Interest 480
Taxable income $12,220
Taxes (35%) 4,277
Net income $ 7,943

Now we can calculate the operating cash flow tvisc

OCF = EBIT + Depreciation — Taxes
OCF = $12,700 + 2,590 — 4,277 = $11,013

And the cash flow from assets is:

Cash flow from assets = OCF — Change in NWC —ddpttal spending.
Cash flow from assets = $11,013 — (-$294) — 3,022
Cash flow from assets = $8,285

. To find the cash flow to creditors, we first needfind the net new borrowing. The net new
borrowing is the difference between the ending {@rgn debt and the beginning long-term debt,
so:

Net new borrowing = LTB\ging— LT Dgeginnning
Net new borrowing = $6,048 — 5,184
Net new borrowing = $864

So, the cash flow to creditors is:

Cash flow to creditors = Interest — Net new baing
Cash flow to creditors = $480 — 864 = —-$384
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The net new borrowing is also the difference leetwthe debt issued and the debt retired. We
know the amount the company issued during the yeawe can find the amount the company
retired. The amount of debt retired was:

Net new borrowing = Debt issued — Debt retired
$864 = $1,300 — Debt retired
Debt retired = $436

23. To construct the cash flow identity, we will begiash flow from assets. Cash flow from assets is:
Cash flow from assets = OCF — Change in NWC —ddpttal spending
So, the operating cash flow is:

OCF = EBIT + Depreciation — Taxes

OCF = $139,833 + 68,220 — 40,499

OCF = $167,554

Next, we will calculate the change in net workaapital which is:
Change in NWC = NWgq— NWGyeq

Change in NWC = (CAs— Cleng — (CAveg— Clieg

Change in NWC = ($72,700 — 33,723) — ($57,634 ,0B5)
Change in NWC = $11,358

Now, we can calculate the capital spending. Tipétalbspending is:
Net capital spending = NEA— NFA,,+ Depreciation

Net capital spending = $507,888 — 430,533 + 68,220

Net capital spending = $145,575

Now, we have the cash flow from assets, which is:

Cash flow from assets = OCF — Change in NWC —ddpttal spending
Cash flow from assets = $167,554 — 11,358 — 146,57

Cash flow from assets = $10,621

The company generated $10,621 in cash from iteteas3he cash flow from operations was
$167,554, and the company spent $11,358 on netimgpdapital and $145,575 in fixed assets.

The cash flow to creditors is:

Cash flow to creditors = Interest paid — New Idegn debt

Cash flow to creditors = Interest paid — (Longwtetebt,— Long-term delpt)
Cash flow to creditors = $24,120 — ($190,000 —Q@Q)

Cash flow to creditors = $5,120
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The cash flow to stockholders is a little trickierthis problem. First, we need to calculate tee/n
equity sold. The equity balance increased durireyyear. The only way to increase the equity
balance is to add addition to retained earningsetirequity. To calculate the new equity sold, we
can use the following equation:

New equity = Ending equity — Beginning equity —dkbn to retained earnings
New equity = $356,865 — 287,152 — 63,214
New equity = $6,499

What happened was the equity account increas&b®y 13. $63,214 of this came from addition to
retained earnings, so the remainder must havetbeesale of new equity. Now we can calculate the
cash flow to stockholders as:

Cash flow to stockholders = Dividends paid — Netwrequity
Cash flow to stockholders = $12,000 — 6,499

Cash flow to stockholders = $5,501

The company paid $5,120 to creditors and $5,5G@dckholders.

Finally, the cash flow identity is:

Cash flow from assets = Cash flow to creditoit@ash flow to stockholders
$10,621 = $5,120 + $5,501

The cash flow identity balances, which is whatexpect.

Challenge

Net capital spending = NREA— NFA,4+ Depreciation

(NFAuna— NFA,e9 + (Depreciation + Alg — ADyeg
(NFAend_ NFAbeg)"' ADend_ ADbeg

(NFAend"' ADend) - (NFAbeg"' ADbeg)

F'%nd_ FAbeg

a. The tax bubble causes average tax rates to cptthhmarginal tax rates, thus eliminating the tax
advantage of low marginal rates for high incomepoaations.

b. Taxes = 0.15($50K) + 0.25($25K) + 0.34($25K) +9f$235K) = $113.9K
Average tax rate = $113.9K / $335K = 34%
The marginal tax rate on the next dollar of inedm34 percent.

For corporate taxable income levels of $335K 10M, average tax rates are equal to marginal
tax rates.

Taxes = 0.34($10M) + 0.35($5M) + 0.38($3.333Mp6:416,667

Average tax rate = $6,416,667 / $18,333,334 = 35%
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The marginal tax rate on the next dollar of ineois1 35 percent. For corporate taxable income
levels over $18,333,334, average tax rates ar@ agpial to marginal tax rates.

c. At the end of the “tax bubble”, the marginal tater on the next dollar should equal the average
tax rate on all preceding dollars. Since the upimeeshold of the bubble bracket is now
$200,000, the marginal tax rate on dollar $200 $fduld be 34 percent, and the total tax paid on
the first $200,000 should be $200,000(.34). Sogete

Taxes = 0.34($200K) = $68K = 0.15($50K) +37$25K) + 0.34($25K) + X($100K)
X($100K) = $68K — 22.25K = $45.75K
X = $45.75K / $100K

X =45.75%



CHAPTER 3
WORKING WITH FINANCIAL
STATEMENTS

Answersto Concepts Review and Critical Thinking Questions

1. a If inventory is purchased with cash, then theradschange in the current ratio. If inventory is
purchased on credit, then there is a decreasesiguirent ratio if it was initially greater than
1.0.

b. Reducing accounts payable with cash increasesutrent ratio if it was initially greater than
1.0.

¢. Reducing short-term debt with cash increasesuhet ratio if it was initially greater than 1.0.

d. As long-term debt approaches maturity, the prialcigpayment and the remaining interest
expense become current liabilities. Thus, if delgdid off with cash, the current ratio increases
if it was initially greater than 1.0. If the debasnot yet become a current liability, then paying
it off will reduce the current ratio since currdiabilities are not affected.

e. Reduction of accounts receivables and an incri@asash leaves the current ratio unchanged.

—h

Inventory sold at cost reduces inventory and saisesh, so the current ratio is unchanged.

g. Inventory sold for a profit raises cash in excefsthe inventory recorded at cost, so the current
ratio increases.

2. The firm has increased inventory relative to otlerrent assets; therefore, assuming current
liability levels remain mostly unchanged, liquidhgs potentially decreased.

3. A current ratio of 0.50 means that the firm hascevas much in current liabilities as it does in
current assets; the firm potentially has poor liityi If pressed by its short-term creditors and
suppliers for immediate payment, the firm might éav difficult time meeting its obligations. A
current ratio of 1.50 means the firm has 50% mareenit assets than it does current liabilitiessThi
probably represents an improvement in liquidityprstterm obligations can generally be met com-
pletely with a safety factor built in. A currenttica of 15.0, however, might be excessive. Any
excess funds sitting in current assets generatly e or no return. These excess funds might be
put to better use by investing in productive loag¥ assets or distributing the funds to
shareholders.

4. a. Quick ratio provides a measure of the short-teéguidity of the firm, after removing the effects
of inventory, generally the least liquid of thenfils current assets.

b. Cash ratio represents the ability of the firm ¢onpletely pay off its current liabilities balance
with its most liquid asset (cash).
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c. The capital intensity ratio tells us the dollaramt investment in assets needed to generate one
dollar in sales.

d. Total asset turnover measures how much in salgsnisrated by each dollar of firm assets.

e. Equity multiplier represents the degree of leverfg an equity investor of the firm; it measures
the dollar worth of firm assets each equity dotlas a claim to.

f. Long-term debt ratio measures the percentagetaf fiom capitalization funded by long-term
debt.

g. Times interest earned ratio provides a relativeasuee of how well the firm’'s operating
earnings can cover current interest obligations.

h. Profit margin is the accounting measure of bottiom-profit per dollar of sales.
I. Return on assets is a measure of bottom-linetgefidollar of total assets.
j- Return on equity is a measure of bottom-line pradr dollar of equity.

k. Price-earnings ratio reflects how much value peares the market places on a dollar of
accounting earnings for a firm.

5. Common size financial statements express all lbalaheet accounts as a percentage of total assets
and all income statement accounts as a percenfaggab sales. Using these percentage values
rather than nominal dollar values facilitates corgmmns between firms of different size or business

type.

6. Peer group analysis involves comparing the firgncatios and operating performance of a
particular firm to a set of peer group firms in th@me industry or line of business. Comparing a
firm to its peers allows the financial manager t@leate whether some aspects of the firm’s
operations, finances, or investment activitiesareof line with the norm, thereby providing some
guidance on appropriate actions to take to adjusse ratios, if appropriate. An aspirant group
would be a set of firms whose performance the caypa question would like to emulate. The
financial manager often uses the financial ratibaspirant groups as the target ratios for hisesr h
firm; some managers are evaluated by how well tmeych the performance of an identified
aspirant group.

7. Return on equity is probably the most importantoanting ratio that measures the bottom-line
performance of the firm with respect to the equitvareholders. The Du Pont identity emphasizes
the role of a firm’s profitability, asset utilizatn efficiency, and financial leverage in achieving
ROE figure. For example, a firm with ROE of 20% Wbseem to be doing well, but this figure may
be misleading if it were a marginally profitablewl profit margin) and highly levered (high equity
multiplier). If the firm’s margins were to erodeggitly, the ROE would be heavily impacted.

8. The book-to-bill ratio is intended to measure weetdemand is growing or falling. It is closely
followed because it is a barometer for the entighdech industry where levels of revenues and
earnings have been relatively volatile.
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If a company is growing by opening new storesptheesumably total revenues would be rising.
Comparing total sales at two different points mdimight be misleading. Same-store sales control
for this by only looking at revenues of stores op&thin a specific period.

a. For an electric utility such as Con Ed, expressiogts on a per kilowatt hour basis would be a
way comparing costs with other utilities of diffatesizes.

b. For a retailer such as JC Penney, expressing salasper square foot basis would be useful in
comparing revenue production against other regailer

c. For an airline such as Delta, expressing costs qumerapassenger mile basis allows for
comparisons with other airlines by examining howch it costs to fly one passenger one
mile.

d. For an on-line service such as AOL, using a pef bakis for costs would allow for
comparisons with smaller services. A per subsciiasis would also make sense.

e. For a hospital such as Holy Cross, revenues antd expressed on a per bed basis would be
useful.

f. For a college textbook publisher such as McGravAHilin, the leading publisher of finance
textbooks for the college market, the obvious sdagidation would be per book sold.

As with any ratio analysis, the ratios themselgdesnot necessarily indicate a problem, but simply
indicate that something is different and it is opus to determine if a problem exists. If the aufst
goods sold as a percentage of sales is increasmgyould expect that EBIT as a percentage of
sales would decrease, all else constant. An inengathe cost of goods sold as a percentage of sale
occurs because the cost of raw materials or othantory is increasing at a faster rate than the
sales price.

This is may be a bad sign since the contributibeach sales dollar to net income and cash flow is
lower. However, when a new product, for example, HDTV, enters the market, the price of one
unit will often be high relative to the cost of gsosold per unit, and demand, therefore sales,
initially small. As the product market becomes maeveloped, price of the product generally
drops, and sales increase as more competitionsetitemmarket. In this case, the increase in cost of
goods sold as a percentage of sales is to be exjpédie maker or seller expects to boost sales at a
faster rate than its cost of goods sold incredadhis case, a good practice would be to exantiee t
common-size income statements to see if this is@ustry-wide occurrence.

If we assume that the cause is negative, theréaesons for the trend of increasing cost of goods
sold as a percentage of sales are that costs emenbrgy too high or the sales price is not incregsin
fast enough. If the cause is an increase in thieat@oods sold, the manager should look at possibl
actions to control costs. If costs can be lowengddeking lower cost suppliers of similar or higher
quality, the cost of goods sold as a percentagealefs should decrease. Another alternative is to
increase the sales price to cover the increaseeirtdst of goods sold. Depending on the industry,
this may be difficult or impossible. For exampliethie company sells most of its products under a
long-term contract that has a fixed price, it may be able to increase the sales price and will be
forced to look for other cost-cutting possibilitiesdditionally, if the market is competitive, the
company might also be unable to increase the paies.
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Solutionsto Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these intermediate steps are included in this
solutions manual, rounding may appear to have occurred. However, the final answer for each problemis
found without rounding during any step in the problem.

Basic
1. Tofind the current assets, we must use the netimgpcapital equation. Doing so, we find:

NWC = Current assets — Current liabilities
$1,350 = Current assets — $4,290
Current assets = $5,640

Now, use this number to calculate the currenbratid the quick ratio. The current ratio is:

Current ratio = Current assets / Current lialati
Current ratio = $5,640 / $4,290
Current ratio = 1.31 times

And the quick ratio is:

Quick ratio = (Current assets — Inventory) / Cotilebilities
Quick ratio = ($5,640 — 1,820) / $4,290
Quick ratio = 0.89 times

2. To find the return on assets and return on eqwty,need net income. We can calculate the net
income using the profit margin. Doing so, we fihé het income is:

Profit margin = Net income / Sales
.08 = Net income / $27,000,000
Net income = $2,160,000

Now we can calculate the return on assets as:

ROA = Net income / Total assets
ROA = $2,160,000 / $99,000,000
ROA =0.1137 or 11.37%

We do not have the equity for the company, but wevkthat equity must be equal to total assets
minus total debt, so the ROE is:

ROE = Net income / (Total assets — Total debt)
ROE = $2,160,000 / ($19,000,000 — 6,400,000)
ROE = 0.1717 or 17.14%
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The receivables turnover for the company was:

Receivables turnover = Credit sales / Receivables
Receivables turnover = $5,871,650 / $645,382
Receivables turnover = 9.10 times

Using the receivables turnover, we can calculagedthy’s sales in receivables as:

Days’ sales in receivables = 365 days / Receigdiaover
Days’ sales in receivables = 365 days / 9.10
Days’ sales in receivables = 40.12 days

The average collection period, which is the sas#ha day’s sales in receivables, was 40.12 days.
The inventory turnover for the company was:

Inventory turnover = COGS / Inventory
Inventory turnover = $8,493,825 / $743,186
Inventory turnover = 11.43 times

Using the inventory turnover, we can calculatedags’ sales in inventory as:

Days’ sales in inventory = 365 days / Inventomnawver
Days’ sales in inventory = 365 days / 11.43
Days’ sales in inventory = 31.94 days

On average, a unit of inventory sat on the she®8 days before it was sold.

To find the debt-equity ratio using the total deatio, we need to rearrange the total debt ratio
equation. We must realize that the total assetequal to total debt plus total equity. Doing se, w
find:

Total debt ratio = Total debt / Total assets
0.70 = Total debt / (Total debt + Total equity)
0.30(Total debt) = 0.70(Total equity)

Total debt / Total equity = 0.70/ 0.30
Debt-equity ratio = 2.33

And the equity multiplier is one plus the debt-#guatio, so:
Equity multiplier = 1 + D/E

Equity multiplier =1 + 2.33
Equity multiplier = 3.33
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6. We need to calculate the net income before weutsk the earnings per share. The sum of
dividends and addition to retained earnings musakxet income, so net income must have been:

Net income = Addition to retained earnings + Divide
Net income = $530,000 + 190,000
Net income = $720,000

So, the earnings per share were:

EPS = Net income / Shares outstanding

EPS = $720,000 / 570,000

EPS = $1.26 per share

The dividends per share were:

Dividends per share = Total dividends / Sharestantling
Dividends per share = $190,000 / 570,000

Dividends per share = $0.33 per share

The book value per share was:

Book value per share = Total equity / Shares aotihg
Book value per share = $6,800,000 / 570,000
Book value per share = $11.93 per share

The market-to-book ratio is:

Market-to-book ratio = Share price / Book value gieare
Market-to-book ratio = $39 / $11.93
Market-to-book ratio = 3.27 times

The P/E ratio is:

P/E ratio = Share price / EPS

P/E ratio = $39 / $1.26

P/E ratio = 30.88 times

Sales per share are:

Sales per share = Total sales / Shares outstanding
Sales per share = $16,000,000 / 570,000

Sales per share = $28.07

The P/S ratio is:

P/S ratio = Share price / Sales per share

P/S ratio = $39 / $28.07
P/S ratio = 1.39 times
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With the information given, we must use the Du Fdentity to calculate return on equity. Doing
so, we find:

ROE = (Profit margin)(Total asset turnover)(Equrtultiplier)
ROE = (.08)(1.32)(1.60)
ROE = 0.1690 or 16.90%

We can use the Du Pont identity and solve forettpaity multiplier. With the equity multiplier we
can find the debt-equity ratio. Doing so we find:

ROE = (Profit margin)(Total asset turnover)(Equrtultiplier)
0.1570 = (0.10)(1.35)(Equity multiplier)
Equity multiplier = 1.16

Now, using the equation for the equity multipliee get:

Equity multiplier = 1 + Debt-equity ratio
1.16 = 1 + Debt-equity ratio
Debt-equity ratio = 0.16

To find the days’ sales in payables, we first néedind the payables turnover. The payables
turnover was:

Payables turnover = Cost of goods sold / Payalaltsbe
Payables turnover = $48,813 / $11,816
Payables turnover = 4.13 times

Now, we can use the payables turnover to finddthes’ sales in payables as:

Days’ sales in payables = 365 days / Payablesvemn
Days’ sales in payables = 365 days / 4.13
Days’ sales in payables = 88.35 days

The company left its bills to suppliers outstamyfar 88.35 days on average. A large value for this
ratio could imply that either (1) the company ivihg liquidity problems, making it difficult to pay
off its short-term obligations, or (2) that the quany has successfully negotiated lenient credit
terms from its suppliers.

With the information provided, we need to calculdte return on equity using an extended return
on equity equation. We first need to find the eguoiultiplier which is:

Equity multiplier = 1 + Debt-equity ratio
Equity multiplier =1 + 0.80
Equity multiplier = 1.80
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11.

12.

13.

Now we can calculate the return on equity as:

ROE = (ROA)(Equity multiplier)
ROE = 0.089(1.80)
ROE = 0.1602 or 16.02%

The return on equity equation we used was an alateglvversion of the Du Pont identity. If we
multiply the profit margin and total asset turnovatios from the Du Pont identity, we get:

(Net income / Sales)(Sales / Total assets) = Ntme / Total assets = ROA
With the return on equity, we can calculate theimedme as:

ROE = Net income / Total equity
0.1602 = Net income / $590,000
Net income = $94,518

To find the internal growth rate, we need the glaek, or retention, ratio. The plowback ratio is:

b=1-0.20
b =0.80

Now, we can use the internal growth rate equatidimd:

Internal growth rate = [(ROA)(b)] / [1 — (ROA)(b)]
Internal growth rate = [0.11(0.80)] / [1 — 0.11(@B
Internal growth rate = 0.0965 or 9.65%

To find the internal growth rate we need the plogky@r retention, ratio. The plowback ratio is:

b=1-0.25
b=0.75

Now, we can use the sustainable growth rate equadi@ind:

Sustainable growth rate = [(ROE)(b)] / [1 — (ROB)(b
Sustainable growth rate = [0.142(0.75)] / [1 — @(D475)]
Sustainable growth rate = 0.1192 or 11.92%

We need the return on equity to calculate theasuesble growth rate. To calculate return on equity,
we need to realize that the total asset turnovénasinverse of the capital intensity ratio and the
equity multiplier is one plus the debt-equity ratsm, the return on equity is:

ROE = (Profit margin)(Total asset turnover)(Equitultiplier)
ROE = (0.74)(1/0.55)(1 + 0.30)
ROE = 0.1749 or 17.49%
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Next we need the plowback ratio. The payout retione minus the payout ratio. We can calculate
the payout ratio as the dividends divided by nebme, so the plowback ratio is:

b = 1 — ($25,000 / $70,000)
b =0.64

Now we can use the sustainable growth rate equadi@ind:

Sustainable growth rate = [(ROE)(b)] / [1 — (ROB)(b
Sustainable growth rate = [0.1749(0.64)] / [1 —7/@9(0.64)]
Sustainable growth rate = 0.1267 or 12.67%

We need the return on equity to calculate theasuesble growth rate. Using the Du Pont identity,
the return on equity is:

ROE = (Profit margin)(Total asset turnover)(Equrtultiplier)
ROE = (.083)(1.75)(1.85)
ROE = .2687 or 26.87%

To find the sustainable growth rate, we need tloavpack, or retention, ratio. The plowback ratio
is:

b=1-.40
b=.60

Now, we can use the sustainable growth rate equadi@ind:

Sustainable growth rate = [(ROE)(b)] / [1 — (ROB)(b
Sustainable growth rate = [.2687(.60)] / [1 — .2680)]
Sustainable growth rate = .1922 or 19.22%

To calculate the common-size balance sheet, wdedeach asset account by total assets, and each
liability and equity account by total liabilitiesn@ equity. For example, the common-size cash
percentage for 2007 is:

Cash percentage = Cash / Total assets
Cash percentage = $18,288 / $748,879
Cash percentage = 0.0244 or 2.44%
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Repeating this procedure for each account, we get:

2007 2008
Assets
Current assets
Cash $18,288 2.44% $22,455 2.86%
Accounts receivable 44,062 5.88% 55,457 7.07%
Inventory 104,339 13.93% 144,696 18.44%
Total $166,689 22.26% $222,608 28.37%
Fixed assets
Net plant and equipment 582,190 77.74% 561,988 71.63%
Total assets $748,879 100% $784,596 100%

Liabilities and owners' equity
Current liabilities

Accounts payable $149,940 20.02% $144,722  18.45%
Notes payable 69,246 9.25% 101,134 12.89%
Total $219,186 29.27% $245,856  31.34%
Long-term debt 190,000 25.37% 131,250 16.73%

Owners' equity
Common stock and paid-in

surplus $160,000 21.37% $160,000 20.39%
Accumulated retained earnings 179,693 23.99% 247,490 31.54%
Total $339,693  45.36% $407,490 51.94%

Total liabilities and owners' equity $748,879 100% $784,596 100%

16. a. The current ratio is calculated as:
Current ratio = Current assets / Current liale#it

Current ratigyy; = $166,869 / $219,186
Current ratigyggy= 0.76 times

Current ratigys = $222,608 / $245,856
Current ratigggg= 0.91 times

b. The quick ratio is calculated as:
Quick ratio = (Current assets — Inventory) / @atrliabilities

Quick ratiggy; = ($166,689 — 104,339) / $219,186
Quick ratiggey = 0.28 times



Quick ratiggog = ($222,608 — 144,696) / $245,856
Quick ratiggeg = 0.32 times

The cash ratio is calculated as:
Cash ratio = Cash / Current liabilities

Cash ratigy,; = $18,288 / $219,186
Cash ratigy;= 0.08 times

Cash ratigyg = $22,455 / $245,856
Cash ratigys = 0.09 times

The debt-equity ratio is calculated as:

Debt-equity ratio = Total debt / Total equity
Debt-equity ratio = (Current liabilities + Longrin debt) / Total equity

Debt-equity ratigyo; = ($219,186 + 190,000) / $339,693
Debt-equity ratigho; = 1.20

Debt-equity ratigyos = ($245,856 + 131,250) / $407,490
Debt-equity ratighog= 0.93

And the equity multiplier is:
Equity multiplier = 1 + Debt-equity ratio

Equity multipliepge;=1 + 1.20
Equity multipliepge; = 2.20

Equity multipliepgos= 1 + 0.93
Equity multipliepgog= 1.93

The total debt ratio is calculated as:

Total debt ratio = Total debt / Total assets
Total debt ratio = (Current liabilities + Longrte debt) / Total assets

Total debt ratigy; = ($219,186 + 190,000) / $748,879
Total debt ratigyy;= 0.55

Total debt ratigy; = ($245,856 + 131,250) / $784,596
Total debt ratigyy;= 0.48

CHAPTER3 B-31
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17. Using the Du Pont identity to calculate ROE, we get

ROE = (Profit margin)(Total asset turnover)(Equmultiplier)

ROE = (Net income / Sales)(Sales / Total asset$d(Bsset / Total equity)
ROE = ($132,186 / $2,678,461)($2,678,461 / $784(3984,596 / $407,490)
ROE = 0.3244 or 32.44%

18. One equation to calculate ROA is:
ROA = (Profit margin)(Total asset turnover)
We can solve this equation to find total asseiduer as:

0.12 = 0.07(Total asset turnover)
Total asset turnover = 1.71 times

Now, solve the ROE equation to find the equitytiplier which is:

ROE = (ROA)(Equity multiplier)
0.17 = 0.12(Equity multiplier)
Equity multiplier = 1.42 times

19. To calculate the ROA, we first need to find the imetome. Using the profit margin equation, we
find:

Profit margin = Net income / Sales
0.075 = Net income / $26,000,000
Net income = $1,950,000

Now we can calculate ROA as:
ROA = Net income / Total assets

ROA = $1,950,000 / $19,000,000
ROA = 0.1026 or 10.26%

20. To calculate the internal growth rate, we neefini the ROA and the plowback ratio. The ROA for
the company is:

ROA = Net income / Total assets
ROA = $11,687 / $86,900
ROA = 0.1345 or 13.45%

And the plowback ratio is:

b=1-.40
b=.60
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Now, we can use the internal growth rate equatidimd:

Internal growth rate = [(ROA)(b)] / [1 — (ROA)(b)]
Internal growth rate = [0.1345(0.60)] / [1 — 0.1849)]
Internal growth rate = 0.0878 or 8.78%

To calculate the sustainable growth rate, we neduhd the ROE and the plowback ratio. The ROE
for the company is:

ROE = Net income / Equity
ROE = $11,687 / $58,300
ROE = 0.2005 or 20.05%

Using the sustainable growth rate, we calculatetheé precious problem, we find the sustainable
growth rate is:

Sustainable growth rate = [(ROE)(b)] / [1 — (ROB)(b
Sustainable growth rate = [(0.2005)(0.60)] / [(0-2005)(0.60)]
Sustainable growth rate = 0.1367 or 13.67%

The total asset turnover is:

Total asset turnover = Sales / Total assets
Total asset turnover = $17,000,000 / $7,000,0@%3 times

If the new total asset turnover is 2.75, we cam the total asset turnover equation to solve fer th
necessary sales level. The new sales level will be:

Total asset turnover = Sales / Total assets
2.75 = Sales / $7,000,000
Sales = $19,250,000

To find the ROE, we need the equity balance. Smeédave the total debt, if we can find the total
assets we can calculate the equity. Using the dietat ratio, we find total assets as:

Debt ratio = Total debt / Total assets
0.70 = $265,000 / Total assets
Total assets = $378,571

Total liabilities and equity is equal to total etss Using this relationship, we find:
Total liabilities and equity = Total debt + Toduity

$378,571 = $265,000 + Total equity
Total equity = $113,571
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Now, we can calculate the ROE as:

ROE = Net income / Total equity
ROE = $24,850 / $113,571
ROE = 0.2188 or 21.88%

24. The earnings per share are:
EPS = Net income / Shares
EPS = $5,150,000 / 4,100,000
EPS = $1.26
The price-earnings ratio is:
P/E = Price | EPS
P/IE = $41/ $1.26
P/E = 32.64
The sales per share are:
Sales per share = Sales / Shares
Sales per share = $39,000,000 / 4,100,000
Sales per share = $9.51
The price-sales ratio is:
P/S = Price / Sales per share
P/S =$41/$9.51
P/IS=4.31
The book value per share is:
Book value per share = Book value of equity / 8kar
Book value per share = $21,580,000 / 4,100,000
Book value per share = $5.26 per share
And the market-to-book ratio is:
Market-to-book = Market value per share / Booluegper share

Market-to-book = $41 / $5.26
Market-to-book = 7.79
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25. To find the profit margin, we need the net incoamel sales. We can use the total asset turnover to
find the sales and the return on assets to finshétténcome. Beginning with the total asset turmpve
we find sales are:

Total asset turnover = Sales / Total assets
2.10 = Sales / $10,500,000
Sales = $22,050,000

And the net income is:

ROA = Net income / Total assets

0.13 = Net income / $10,500,000

Net income = $1,365,000

Now we can find the profit margin which is:
Profit margin = Net income / Sales

Profit margin = $1,365,000 / $22,050,000
Profit margin = 0.0619 or 6.19%
Intermediate

26. We can rearrange the Du Pont identity to calcuthte profit margin. So, we need the equity
multiplier and the total asset turnover. The equitytiplier is:

Equity multiplier = 1 + Debt-equity ratio
Equity multiplier =1 + .25
Equity multiplier = 1.25

And the total asset turnover is:

Total asset turnover = Sales / Total assets

Total asset turnover = $9,980 / $3,140

Total asset turnover = 3.18 times

Now, we can use the Du Pont identity to find tei@es as:

ROE = (Profit margin)(Total asset turnover)(Equitultiplier)

0.16 = (PM)(3.18)(1.25)

Profit margin = 0.403 or 4.03%

Rearranging the profit margin ratio, we can fihd het income which is:
Profit margin = Net income / Sales

0.0403 = Net income / $9,980
Net income = $401.92
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27. This is a multi-step problem in which we need &tcalate several ratios to find the fixed asséts. |
we know total assets and current assets, we canlatd the fixed assets. Using the current ratio to
find the current assets, we get:

Current ratio = Current assets / Current lialasti
1.30 = Current assets / $900
Current assets = $1,170.00

Now, we are going to use the profit margin to fthd net income and use the net income to find the
equity. Doing so, we get:

Profit margin = Net income / Sales
0.09 = Net income / $6,590
Net income = $593.10

And using this net income figure in the returnemuity equation to find the equity, we get:
ROE = Net income / Total equity

0.16 = $593.10 / Total equity

Total equity = $3,706.88

Now, we can use the long-term debt ratio to fime tbtal long-term debt. The equation is:
Long-term debt ratio = Long-term debt / (Long-testebt + Total equity)

Inverting both sides we get:

1/ Long-term debt = 1 + (Total equity / Long-tedebt)

1/0.60 =1 + (Total equity / Long-term debt)

Total equity / Long-term debt = 0.667

$1,907.03 / Long-term debt = 0.667

Long-term debt = $5,560.31

Now, we can calculate the total debt as:

Total debt = Current liabilities + Long-term debt

Total debt = $900 + 5,560.31

Total debt = $6,460.31

This allows us to calculate the total assets as:

Total assets = Total debt + Total equity

Total assets = $6,460.31 + 3,706.81
Total assets = $10,167.19
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Finally, we can calculate the net fixed assets as:

Net fixed assets = Total assets — Current assets
Net fixed assets = $10,167.19 - 1,170
Net fixed assets = $8,997.19

. The child’s profit margin is:

Profit margin = Net income / Sales
Profit margin = $1 / $25
Profit margin = 0.04 or 4%

And the store’s profit margin is:

Profit margin = Net income / Sales
Profit margin = $13,200,000 / $660,000,000
Profit margin = 0.02 or 2%

The advertisement is referring to the store’sipragrgin, but a more appropriate earnings measure
for the firm’s owners is the return on equity. Tdtere’s return on equity is:

ROE = Net income / Total equity

ROE = Net income / (Total assets — Total debt)
ROE = $13,200,000 / ($280,000,000 — 151,500,000)
ROE = 0.1027 or 10.27%

. To calculate the profit margin, we first need talcalate the sales. Using the days’ sales in
receivables, we find the receivables turnover is:

Days’ sales in receivables = 365 days / Receigatleover
29.70 days = 365 days / Receivables turnover
Receivables turnover = 12.29 times

Now, we can use the receivables turnover to caleuhe sales as:
Receivables turnover = Sales / Receivables

12.29 = Sales / $138,600

Sales = $1,703,333

So, the profit margin is:

Profit margin = Net income / Sales

Profit margin = $132,500 / $1,703,333
Profit margin = 0.0778 or 7.78%
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The total asset turnover is:

Total asset turnover = Sales / Total assets
Total asset turnover = $1,703,333 / $820,000
Total asset turnover = 2.08 times

We need to use the Du Pont identity to calculagereturn on equity. Using this relationship, we
get:

ROE = (Profit margin)(Total asset turnover)(1 +bDequity ratio)
ROE = (0.778)(2.08)(1 + 0.60)
ROE = 0.2585 or 25.85%

Here, we need to work the income statement backieafind the EBIT. Starting at the bottom of
the income statement, we know that the taxes adakable income times the tax rate. The net
income is the taxable income minus taxes. Reamagrtis equation, we get:

Net income = Taxable income <)(fTaxable income)
Net income = (1 —)(Taxable income)

Using this relationship we find the taxable incoisie

Net income = (1 —)(Taxable income)
$10,508 = (1 — .34)(Taxable income)
Taxable income = $15,921.21

Now, we can calculate the EBIT as:

Taxable income = EBIT — Interest
$15,921.21 = EBIT — $3,685
EBIT = $19,606.21

So, the cash coverage ratio is:

Cash coverage ratio = (EBIT + Depreciation expghigerest
Cash coverage ratio = ($19,606.21 + 4,382) / £3,68
Cash coverage ratio = 6.51 times

To find the times interest earned, we need thelEBid interest expense. EBIT is sales minus costs
minus depreciation, so:

EBIT = Sales — Costs — Depreciation
EBIT = $378,000 — 95,400 — 47,000
EBIT = $235,600
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Now, we need the interest expense. We know thd ERI if we find the taxable income (EBT), the
difference between these two is the interest ex@ehs find EBT, we must work backward through
the income statement. We need total dividends Md&lcan use the dividends per share equation to
find the total dividends. Dong so, we find:

DPS = Dividends / Shares
$1.40 = Dividends / 20,000
Dividends = $28,000

Net income is the sum of dividends and additioretained earnings, so:

Net income = Dividends + Addition to retained eags
Net income = $28,000 + 48,750
Net income = $76,750

We know that the taxes are the taxable incomestithe tax rate. The net income is the taxable
income minus taxes. Rearranging this equation, ete g

Net income = Taxable income <)(EBT)
Net income = (1 )(EBT)

$76,750 = (1 — .34)(EBT)

EBT = $116,288

Now, we can use the income statement relationship:

EBT = EBIT — Interest
$116,288 = $235,600 — Interest
Interest = $119,312

So, the times interest earned ratio is:

Times interest earned = EBIT / Interest
Times interest earned = $235,600 / $119,312
Times interest earned = 1.97 times

To find the return on equity, we need the netmeand total equity. We can use the total debd rati
to find the total assets as:

Total debt ratio = Total debt / Total assets
0.30 = $648,000 / Total assets
Total assets = $2,160,000

Using the balance sheet relationship that tots¢tasis equal to total liabilities and equity, wedf
the total equity is:

Total assets = Total debt + Equity
$2,160,000 = $648,000 + Equity
Equity = $1,512,000
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We have the return on equity and the equity. We wse the return on equity equation to find net
income is:

ROE = Net income / Equity
0.1650 = Net income / $1,512,000
Net income = $249,480

We have all the information necessary to calculaeROA, Doing so, we find the ROA is:

ROA = Net income / Total assets
ROA = $249,480 / $2,160,000
ROA = 0.1155 or 11.55%

The currency is generally irrelevant in calculgtamy financial ratio. The company’s profit margin
IS:

Profit margin = Net income / Sales
Profit margin = —£16,182 / £238,165
Profit margin = —-0.0679 or —6.79%

As long as both net income and sales are measurdge same currency, there is no problem; in
fact, except for some market value ratios like EBIR8 BVPS, none of the financial ratios discussed
in the text are measured in terms of currency. T$iene reason why financial ratio analysis is
widely used in international finance to compare Ibiusiness operations of firms and/or divisions
across national economic borders.

We can use the profit margin we previously calmdaand the dollar sales to calculate the net
income. Doing so, we get:

Profit margin = Net income / Sales

—0.0679 = Net income / $454,058

Net income = -$30,850.74

Here, we need to calculate several ratios giverfittancial statements. The ratios are:
Short-term solvency ratios:

Current ratio = Current assets / Current lialaisti

Current ratigy; = $14,626 / $3,375

Current ratiggy; = 4.33 times

Current ratigyos= $16,536 / $3,714

Current ratigyog = 4.45 times

Quick ratio = (Current assets — Inventory) / Caotiebilities

Quick ratiggo7 = ($14,626 — 8,856) / $3,375
Quick ratiggey= 1.71 times



Quick ratigges = ($16,536 — 9,873) / $3,714
Quick ratiggeg= 1.79 times

Cash ratio = Cash / Current liabilities

Cash ratigy; = $2,351 / $3,375
Cash ratigygy= 0.70 times

Cash ratigyg = $2,505 / $3,714
Cash ratigygg= 0.67 times

Asset utilization ratios:

Total asset turnover = Sales / Total assets
Total asset turnover = $124,380 / $68,657
Total asset turnover = 1.81 times
Inventory turnover = COGS / Inventory
Inventory turnover = $64,805 / $9,873
Inventory turnover = 6.56 times
Receivables turnover = Sales / Receivables
Receivables turnover = $124,380 / $4,158
Receivables turnover = 29.91 times
Long-term solvency ratios:

Total debt ratio = (Current liabilities + Long-terdebt) / Total assets

Total debt ratigy; = ($3,375 + 11,500) / $49,560
Total debt ratigy; = 0.30

Total debt ratighs = ($3,714 + 12,500) / $68,657
Total debt ratigys= 0.24

Debt-equity ratio = (Current liabilities + Longrte debt) / Total equity

Debt-equity ratigy; = ($3,375 + 11,500) / $34,685
Debt-equity ratigho; = 0.43

Debt-equity ratighs = ($3,714 + 12,500) / $52,443
Debt-equity ratighog= 0.31

Equity multiplier = 1 + D/E ratio

Equity multipliepgey =1 + 0.43
Equity multipliepge; = 1.43

CHAPTER3 B-41
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Equity multipliepges= 1 + 0.31
Equity multipliepges = 1.31

Times interest earned = EBIT / Interest
Times interest earned = $55,993 / $980
Times interest earned = 57.14 times

Cash coverage ratio = (EBIT + Depreciation) / les
Cash coverage ratio = ($55,993 + 3,582) / $980
Cash coverage ratio = 60.79 times

Profitability ratios:

Profit margin = Net income / Sales
Profit margin = $35,758 / $124,380
Profit margin = 0.2875 or 28.75%

Return on assets = Net income / Total assets
Return on assets = $35,758 / $68,657
Return on assets = 0.5208 or 52.08%

Return on equity = Net income / Total equity
Return on equity = $35,758 / $52,443
Return on equity = 0.6818 or 68.18%

35. The Du Pont identity is:

ROE = (PM)(Total asset turnover)(Equity multip)ier

ROE = (Net income / Sales)(Sales / Total assetd(Bssets / Total equity)
ROE = ($35,758 / $124,380)($124,380 / $68,657)@6B/ $52,443)

ROE = 0.6818 or 68.18%

36. To find the price-earnings ratio we first need ¢laenings per share. The earnings per share are:
EPS = Net income / Shares outstanding
EPS = $35,758 / 10,000
EPS = $3.58
So, the price-earnings ratio is:
P/E ratio = Share price / EPS

P/E ratio = $73 / $3.58
P/E ratio = 20.42
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The sales per share are:

Sales per share = Sales / Shares outstanding
Sales per share = $124,380 / 10,000
Sales per share = $12.44

So, the price-sales ratio is:

P/S ratio = Share price / Sales per share
P/S ratio = $73 / $12.44
P/S ratio = 5.87

The dividends per share are:

Dividends per share = Total dividends /Sharestanting
Dividends per share = $18,000 / 10,000 shares
Dividends per share = $1.80 per share

To find the market-to-book ratio, we first nee@ thook value per share. The book value per share
IS:

Book value per share = Total equity / Shares antihg
Book value per share = $52,443 / 10,000 shares
Book value per share = $5.24 per share

So, the market-to-book ratio is:

Market-to-book ratio = Share price / Book value gleare
Market-to-book ratio = $73 / $5.24
Market-to-book ratio = 13.92 times

The current ratio appears to be relatively higremicompared to the median; however, it is below
the upper quartile, meaning that at least 25 pérckfirms in the industry have a higher current
ratio. Overall, it does not appear that the currahb is out of line with the industry. The totdset
turnover is low when compared to the industry. &ctf the total asset turnover is in the lower
quartile. This means that the company does noassets as efficiently overall or that the company
has newer assets than the industry. This would nteainthe assets have not been depreciated,
which would mean a higher book value and a lowtal tasset turnover. The debt-equity ratio is in
line with the industry, between the mean and theetoquartile. The profit margin is in the upper
quartile. The company may be better at controltogts, or has a better product which enables it to
charge a premium price. It could also be negativithat the company may have too high of a margin
on its sales, which could reduce overall net income

To find the profit margin, we can solve the Du Pmlentity. First, we need to find the retention
ratio. The retention ratio for the company is:

b=1-0.25
b=0.75
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Now, we can use the sustainable growth rate equadifind the ROE. Doing so, we find:

Sustainable growth rate = [(ROE)(b)] / [1 — (ROB)(b
0.08 = [ROE(0.75)] / [1 — ROE(0.75)]
ROE = 0.0988 or 9.88%

Now, we can use the Du Pont identity. We are githen total asset to sales ratio, which is the
inverse of the total asset turnover, and the equititiplier is one plus the debt-equity ratio. Soty
the Du Pont identity for the profit margin, we find

ROE = (Profit margin)(Total asset turnover)(Equitultiplier)
0.0988 = (Profit margin)(1 / 1.40)(1 + 0.45)
Profit margin = 0.0954 or 9.54%

The earnings per share is the net income divigetthds shares outstanding. Since all numbers are in
millions, the earnings per share for Abercrombi€i&h was:

EPS = $422.19/ 87.69
EPS = $4.81

And the earnings per share for Ann Taylor were;

EPS = $142.98 / 69.37
EPS = $2.06

The market-to-book ratio is the stock price diddey the book value per share. To find the book
value per share, we divide the total equity byshares outstanding. The book value per share and
market-to-book ratio for Abercrombie & Fitch was:

Book value per share = $1,405.30 / 87.69
Book value per share = $16.03

Market-to-book = $80.77 / $16.03
Market-to-book = 5.04

And the market-to-book ratio for Ann Taylor was:

Book value per share = $1,049.91 / 69.37
Book value per share = $15.13

Market-to-book = $35.33 / $15.13
Market-to-book = 2.33

And the price-earnings ratio for Abercrombie &dRitwas:

P/E = $80.77 / $4.81
P/E =16.78
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And for Ann Taylor, the P/E was:

P/E = $35.33 / $2.06
P/IE=17.14

To find the total asset turnover, we can solveRIEA equation. First, we need to find the retention
ratio. The retention ratio for the company is:

b=1-0.35
b =0.65

Now, we can use the internal growth rate equatdimd the ROA. Doing so, we find:

Internal growth rate = [(ROA)(b)] / [1 — (ROA)(b)]
0.07 = [ROA(0.65)] / [1 — ROA(0.65)]
ROA = 0.1006 or 10.06%

Now, we can use the ROA equation to find the tatslet turnover is:

ROA = (PM)(TAT)
0.1006 = (0.08)TAT
Total asset turnover = 1.26 times

To calculate the sustainable growth rate, we neeghlculate the return on equity. We can use the
Du Pont identity to calculate the return on eqifitye can find the equity multiplier. Using the &bt
debt ratio, we can find the debt-equity ratio is:

Total debt ratio = Total debt / Total assets

0.20 = Total debt / Total assets

1/0.20 = Total assets / Total debt

1/0.20 = (Total debt + Total equity) / Total tleb
1/0.20 =1 + Total equity / Total debt

Total equity / Total debt = (1/0.20) - 1

Total debt / Total equity = 1 /[(1 /0.20) — 1]
Total debt / Total equity = 0.25

Debt-equity ratio = 0.25

So, the equity multiplier is:

Equity multiplier = 1 + Debt-equity ratio

Equity multiplier =1 + 0.25

Equity multiplier = 1.25

Using the Du Pont identity, the ROE is:

ROE = (Profit margin)(Total asset turnover)(Eguntultiplier)

ROE = (.1050)(1.40)(1.25)
ROE = 0.1838 or 18.38%
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To calculate the sustainable growth rate, we a¢sd the retention ratio. The retention ratio is:

b=1-0.15
b=0.85

Now we can calculate the sustainable growth raite a

Sustainable growth rate = [(ROE)(b)] / [1 — (ROB)(b
Sustainable growth rate = [0.1838(0.85)] / [1 :838(0.85)]
Sustainable growth rate = 0.1851 or 18.51%

And the return on assets is:

ROA = (Profit margin)(Total asset turnover)
ROA = (0.1050)(1.40)
ROA = 0.1470 or 14.70%

To find the sustainable growth rate, we need étention ratio and the return on equity. The payout
ratio is the dividend payment divided by net incos®

b =1 - ($4,500 / $19,000)
b =0.7632

And the return on equity is:

ROE = Net income / Total equity
ROE = $19,000 / $72,000
ROE = 0.2639 or 26.39%

So, the sustainable growth rate is:

Sustainable growth rate = [(ROE)(b)] / [1 — (ROB)(b
Sustainable growth rate = [0.2639(0.7632)] / [1.2639(0.7632)]
Sustainable growth rate = 0.2522 or 25.22%

The total assets of the company are equal tootlaé debt plus the total equity. The total assells w
increase at the sustainable growth rate, so thédesets next year will be:

New total assets = (1 + Sustainable growth rabeg(Fassets)
New total assets = (1 + 0.2522)($72,000 + 49,000)
New total assets = $151,513.04

We can find the new total debt amount by multiplythe new total assets by the debt-equity ratio.
Doing so, we find the new total debt is:

New total debt = [Total debt / (Total debt + Toggjuity)](New total assets)
New total debt = [$49,000 / ($49,000 + 72,000)§$513.04)
New total debt = $61,356.52
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The additional borrowing is the difference betwésnnew total debt and the current total debt, so:

Additional borrowing = New total debt — Currentabdebt
Additional borrowing = $61,356.52 — 49,000
Additional borrowing = $12,356.52

The growth rate that could be achieved with ncsidet financing at all is the internal growth rate.
To find the internal growth rate we first need thaurn on assets, which is:

ROA = Net income / Total assets
ROA = $19,000 / ($49,000 + 72,000)
ROA = 0.1570 or 15.70%

So, the internal growth rate is:

Internal growth rate = [(ROA)(b)] / [1 — (ROA)(b)]
Internal growth rate = [(0.1570)(0.7632)] / [1 =1©70)(0.7632)]
Internal growth rate = .1362 or 13.62%

We can find the payout ratio from the sustaingstevth rate formula. First, we need the return on
equity. Using the Du Pont identity, we find theur@t on equity is:

ROE = (Profit margin)(Total asset turnover)(Equitultiplier)
ROE = (0.06)(1.05)(1 + 0.40)
ROE = 0.0882 or 8.82%

Now we can use the sustainable growth rate equatdi@ind the retention ratio, which is:

Sustainable growth rate = [(ROE)(b)] / [1 — (ROB)(b
0.13 =[0.0882(b)] / [1 — 0.0882(b)]
b=1.30

So, the payout ratio is:

Payoutratio=1-Db
Payout ratio =1 —1.30
Payout ratio = —0.30 or —30%

This is a negative dividend payout ratio of 1308tich is impossible; the growth rate is not

consistent with the other constraints. The lowesisfble payout rate is zero, which corresponds to
retention ratio of one, or total earnings retentibhe maximum sustainable growth rate for this
company is:

Sustainable growth rate = [(ROE)(b)] / [1 — (ROB)(b
Sustainable growth rate = [0.0882(1)] / [1 — 028$]
Sustainable growth rate = 0.0967 or 9.67%
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44. Using the beginning of period total assets, theARD

ROAgegin = $1,140 / $10,294
ROAgegin=.1107 or 11.07%

Using the end of period total assets, the ROA is:

ROAgn = $1,140 / $11,864
ROAg¢=.0961 or 9.61%

The ROE using beginning of period equity is:

ROEgegin = $1,140 / $4,449
ROBEzegin = .2562 or 25.62%

The ROE using the end of period equity is:

ROE:g = $1,140 / $5,257
ROE:g = .2169 or 21.69%

The retention ratio, which is one minus the dimd@ayout ratio, is:

b = 1 — Dividends/Net income
b=1-%$151/%1,140
b =.8675 or 86.75%

With the growth rate equations, we need to usdk@A and ROE based on the end of period assets
or equity, so the internal growth rate is:

Internal growth rate = [(ROA)(b)] / [1 — (ROA)(b)]
Internal growth rate = [(.0961)(.8675)] / [1 ©961)(.8675)]
Internal growth rate = .0909 or 9.09%

And the sustainable growth rate is:

Sustainable growth rate = [(ROE)(b)] / [1 — (ROB)(b

Sustainable growth rate = [(.2169)(.8675)] / [12169)(.8675)]

Sustainable growth rate = .2317 or 23.17%

Using ROA x b and end of period assets to findnkernal growth rate, we find:
Internal growth rate = ROQ4s X b

Internal growth rate = .0961 x .8675
Internal growth rate = .0834 or 8.34%
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And, using ROE x b and the end of period equitfrtd the sustainable growth rate, we find:
Sustainable growth rate = R@gX b
Sustainable growth rate = .2169 x .8675
Sustainable growth rate = .1881 or 18.81%
Using ROA x b and beginning of period assetsrid the internal growth rate, we find:
Internal growth rate = RO&gin X b
Internal growth rate = .1107 x .8675
Internal growth rate = .0961 or 9.61%
And, using ROE x b and the beginning of perioditydo find the sustainable growth rate, we find:
Sustainable growth rate = R@E, % b
Sustainable growth rate = .2562 x .8675
Sustainable growth rate = .2223 or 22.23%

45. The expanded Du Pont table is shown on the neyd.pehe ROE is 81.80%.



Profit margin

11.31%
Net income divided by
$559.061
subtracted from
Total costs
$4,385.169

Cost of goods sold

$3,076.718

Other expenses
$692.234

Depreciation
$181.038

Interest
$117.738

Taxes
$317.441

Return on
equity
81.80%
Return on| multiplied Equity
assets by multiplier
13.45% 6.083
multiplied by Total asset turnover
1.189
Sales Sales divided by Total assets
$4,944.23p $4,944.230 $A 365
Sales Fixed assets plus Current assets|
$4,944.230 $2,739.753 4%0.812
Cash
$97.1

Accounts rec.
$584.033

Inventor

$386




CHAPTER 4
INTRODUCTION TO VALUATION: THE
TIME VALUE OF MONEY

Answersto Concepts Review and Critical Thinking Questions

1

10.

Compounding refers to the growth of a dollar amdinough time via reinvestment of interest
earned. It is also the process of determining theré value of an investment. Discounting is the
process of determining the value today of an amtmbe received in the future.

Future values grow (assuming a positive rate toirng; present values shrink.
The future value rises (assuming a positive ratetfrn); the present value falls.

It depends. The large deposit will have a largagure value for some period, but after time, the
smaller deposit with the larger interest rate wilentually become larger. The length of time fa th
smaller deposit to overtake the larger deposit dep®n the amount deposited in each account and
the interest rates.

It would appear to be both deceptive and unethicatun such an ad without a disclaimer or
explanation.

It's a reflection of the time value of money. TM@@ts to use the $1,163. If TMCC uses it wisely,
it will be worth more than $10,000 in thirty years.

This will probably make the security less desiea@IMCC will only repurchase the security prior to
maturity if it to its advantage, i.e. interest satdecline. Given the drop in interest rates nedded
make this viable for TMCC, it is unlikely the commyawill repurchase the security. This is an
example of a “call” feature. Such features areulised at length in a later chapter.

The key considerations would be: (1) Is the rateetdirn implicit in the offer attractive relative t
other, similar risk investments? and (2) How rigkyhe investment; i.e., how certain are we that we
will actually get the $10,000? Thus, our answersddepend on who is making the promise to repay.

The Treasury security would have a somewhat highiee because the Treasury is the strongest of
all borrowers.

The price would be higher because, as time padsegyrice of the security will tend to rise toward

$10,000. This rise is just a reflection of the tims@ue of money. As time passes, the time until
receipt of the $10,000 grows shorter, and the ptesdue rises. In 2015, the price will probably be

higher for the same reason. We cannot be sure, eswbecause interest rates could be much
higher, or TMCC's financial position could deteate. Either event would tend to depress the
security’s price.
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Solutionsto Questions and Problems
NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these intermediate steps are included in this
solutions manual, rounding may appear to have occurred. However, the final answer for each problemis
found without rounding during any step in the problem.

Basic
1. The simple interest per year is:

$6,000 x 0.08 = $480

So, after 10 years, you will have:

$480 x 10 = $4,800 in interest.

The total balance will be $6,000 + 4,800 = $10,800

With compound interest, we use the future valumtda:

FV = PV(1 +)'
FV = $6,000(1.08§ = $12,953.55

The difference is:
$12,953.55 - 10,800 = $2,153.55

2. Tofind the FV of a lump sum, we use:

FV = PV(1 +r)'

FV = $3,150(1.18) =$ 7,206.44
FV = $8,453(1.06§ =$ 15,138.04
FV = $89,305(1.11) = $526,461.25
FV = $227,382(1.05§ =$603,312.14

3. Tofind the PV of a lump sum, we use:

PV =FV /(1 +)'

PV = $15,451 / (1.04) =$ 9,650.65
PV = $51,557 / (1.09) = $36,524.28
PV = $886,073/ (1.17) =$71,861.41
PV = $901,450 / (1.28) = $19,594.56
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To answer this question, we can use either theoFt¥he PV formula. Both will give the same
answer since they are the inverse of each othewlWase the FV formula, that is:

FV = PV(1 +r)'
Solving forr, we get:
r=(FV/PV}''-1

FV = $307 = $221(1 #°
r=($307 / $221° -1
r = 0.0563 or 5.63%

FV = $905 = $425(1 #)’
r = ($905 / $425§ - 1
r =0.1140 or 11.40%

FV = $143,625 = $25,000(1"
r = ($143,625 / $25,008)° - 1
r = 0.1020 or 10.20%

FV = $255,810 = $40,200(15*
r = ($255,810 / $40,208" - 1
r = 0.0921 or 9.21%

To answer this question, we can use either theoFt¥he PV formula. Both will give the same
answer since they are the inverse of each othewlWase the FV formula, that is:

FV = PV(1 +r)'

Solving fort, we get:
t=In(FV/PV)/In1 +)
FV = $1,105 = $250 (1.08)

t = In($1,105 /$250) /In 1.08
t=19.31 years

FV = $3,700 = $1,941(1.05)
t = In($3,700 / $1,941) / In 1.05
t =13.22 years

FV = $387,120 = $32,805(1.14)
t = In($387,120 / $32,805) / In 1.14
t = 18.84 years
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FV = $198,212 = $32,500(1.24)
t = In($198,212 / $32,500) / In 1.24
t = 8.41 years

6. To answer this question, we can use either theoFthe PV formula. Both will give the same
answer since they are the inverse of each othewlWase the FV formula, that is:

FV = PV(1 +r)'
Solving forr, we get:

r=(FV/PV}''-1
r = ($290,000 / $35,008)° - 1
r = 0.1247 or 12.47%

7. To find the length of time for money to doublaple, etc., the present value and future value are
irrelevant as long as the future value is twiceghesent value for doubling, three times as laoge f
tripling, etc. To answer this question, we caneifieer the FV or the PV formula. Both will give the
same answer since they are the inverse of each dWeewill use the FV formula, that is:

FV = PV(1 +r)'

Solving fort, we get:

t=In(FV/PV)/In1 +)

The length of time to double your money is:

FV = $2 = $1(1.09)
t=In2/In1.09
t = 8.04 years

The length of time to quadruple your money is:

FV = $4 = $1(1.09)
t=In4/In1.09
t = 16.09 years

Notice that the length of time to quadruple youwnmy is twice as long as the time needed to double
your money (the slight difference in these ansv&diie to rounding). This is an important concept
of time value of money.



10.

11.

12.
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To answer this question, we can use either theoFt¥he PV formula. Both will give the same
answer since they are the inverse of each othewlWase the FV formula, that is:

FV = PV(1 +r)'
Solving forr, we get:

r=(FV/PV}''-1
r = ($1,300 / $0.50)> - 1
r = 0.0801 or 8.01%

To answer this question, we can use either theoFt¥he PV formula. Both will give the same
answer since they are the inverse of each othewlWase the FV formula, that is:

FV = PV(1 +r)'

Solving fort, we get:
t=In(FV/PV)/In1 +)

FV = $160,000 = $30,000(1.047)

t = In($160,000 / $30,000) / In 1.047
t = 36.45 years

To find the PV of a lump sum, we use:

PV =FV/ (1 +)
PV = $800,000,000 / (1.08)
PV = $171,638,566

To find the PV of a lump sum, we use:

PV =FV/ (1 +r)'
PV = $2,000,000 / (1.1%)
PV = $473.36

To find the FV of a lump sum, we use:
FV = PV(1 +r)'

FV = $50(1.057f®
FV = $19,909.88
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13.

14.

15.

To answer this question, we can use either theoFt¥he PV formula. Both will give the same
answer since they are the inverse of each othewlWase the FV formula, that is:

FV = PV(1 +r)'
Solving forr, we get:

r=(FV/PV}''-1
r = ($1,225,000 / $156§ - 1
r = 0.0845 or 8.45%

To find what the check will be in 2040, we use héof a lump sum, so:
FV = PV(1 +r)'

FV = $1,225,000(1.084%)
FV = $19,338,380.03

To answer this question, we can use either the Fthe PV formula. Both will give the same
answer since they are the inverse of each othewlWase the FV formula, that is:

FV = PV(1 +r)'
Solving forr, we get:

r=(FV/PV}''-1
r = ($9,000 / $3y¥"— 1
r =.0651 or 6.51%

To answer this question, we can use either the Fthe PV formula. Both will give the same
answer since they are the inverse of each othewlWase the FV formula, that is:

FV = PV(1 +r)'
Solving forr, we get:
r=(FV/PV}''-1

r = ($10,311,500 / $12,377,500)- 1
= —.0446 or —4.46%
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Intermediate

16. a. To answer this question, we can use either theFie PV formula. Both will give the same
answer since they are the inverse of each othemwlVase the FV formula, that is:

FV = PV(1 +)'
Solving forr, we get:

r=(FV/PV}''-1
r = ($10,000/ $1,1635°- 1
r = 0.0744 or 7.44%

b. Using the FV formula and solving for the interese, we get:

r=(FV/PV}''-1
r=($2,500/$1,163)°- 1
r = 0.0888 or 8.88%

c. Using the FV formula and solving for the intereste, we get:

r=(FV/PV}''-1
r = ($10,000 / $2,506%* - 1
r = 0.0682 or 6.82%

17. To find the PV of a lump sum, we use:
PV =FV /(1 +r)
PV = $160,000 / (1.107%)
PV = $57,634.51

18. To find the FV of a lump sum, we use:
FV = PV(1 +r)'
FV = $5,000(1.11§
FV = $547,651.21

If you wait 10 years, the value of your deposiyair retirement will be:

FV = $5,000(1.15
FV = $192,874.26

Better start early!
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19.

20.

21.

22

Even though we need to calculate the value ihteygars, we will only have the money for six
years, so we need to use six years as the numiperiofis. To find the FV of a lump sum, we use:

FV = PV(1 +r)"
FV = $15,000(1.08)
FV = $23,803.11

To answer this question, we can use either theoFt¥he PV formula. Both will give the same
answer since they are the inverse of each othewlWase the FV formula, that is:

FV = PV(1 +r)'

$160,000 = $30,000(1.09)

t = In($160,000 / $30,000) / In 1.09
t=19.42 years

From now, you'll wait 2 + 19.42 = 21.42 years
To find the FV of a lump sum, we use:

FV = PV(1 +r)'

In Regency Bank, you will have:

FV = $7,000(1.0£)°
FV = $76,247.88

And in King Bank, you will have:

FV = $7,000(1.12
FV = $67,524.05

To find the length of time for money to doublapl, etc., the present value and future value are
irrelevant as long as the future value is twiceghesent value for doubling, three times as laoge f
tripling, etc. We also need to be careful about tiuenber of periods. Since the length of the
compounding is three months and we have 24 motilese are eight compounding periods. To
answer this question, we can use either the F\WePV formula. Both will give the same answer
since they are the inverse of each other. We wélthe FV formula, that is:

FV = PV(1 +r)'
Solving forr, we get:
r=(FV/ ij“— 1

r=($3/%$1y°-1
r = 0.1472 or 14.72%



CHAPTER4 B-59

23. To answer this question, we can use either theoFthe PV formula. Both will give the same
answer since they are the inverse of each othewlWase the FV formula, that is:

FV = PV(1 +r)'

$3,600 = $1,500(1.0045)

t =In($3,600 / $1,500) / In 1.0045
t = 194.99 months

24. Tofind the PV of a lump sum, we use:

PV =FV/ (1 +)"
PV = $75,000 / (1.0055¥
PV = $38,834.01

25. Tofind the PV of a lump sum, we use:
PV =FV/(1+)
So, if you can earn 11 percent, you will neechigest:

PV = $1,000,000/ (1.1%)
PV = $6,098.02

And if you can earn 5 percent, you will need teeist:

PV = $1,000,000 / (1.06)
PV = $72,650.07

Challenge

26. In this case, we have an investment that earnsdifferent interest rates. We will calculate the
value of the investment at the end of the firsty@rs then use this value with the second interest
rate to find the final value at the end of 40 ye&lsing the future value equation, at the end ef th
first 20 years, the account will be worth:

Value in 20 years = PV(1 &'
Value in 20 years = $10,000(1.6%8)
Value in 20 years = $46,609.57

Now we can find out how much this will be worth @®ars later at the end of the investment. Using
the future value equation, we find:

Value in 40 years = PV(1 &'
Value in 40 years = $46,609.57(1.%2)
Value in 40 years = $449,609.59
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It is irrelevant which interest rate is offeredemhas long as each interest rate is offered fore20s.
We can find the value of the initial investmen#éihyears with the following:

FV = PV(1 +r)" (1 +ry)'
FV = $10,000(1.089(1.12)°
FV = $449,609.59

With the commutative property of multiplicatio,does not matter which order the interest rates
occur, the final value will always be the same.

Calculator Solutions

1.
Enter 10 8% +$6,000
Solve for $12,953.55
$6,953.55 — 10($480) = $2,153.55
2.
Enter 5 18% +$3,150
Solve for $7,206.44
Enter 10 6% +$8,453
PMT
Solve for $15,138.04
Enter 17 11% +$89,305
Solve for $526,461.25
Enter 20 5% +$227,382
PMT
Solve for $603,312.14
3.
Enter 12 4% $15,451
PNIT

Solve for —$9,650.65
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$19,909.88

$1,225,000

$19,338,380

$9,000

$10,311,500
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18.
Enter

Solve for

Enter

Solve for
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Solve for
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am
9%
19.42
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You must wait 2 + 19.42 = 21.42 years.
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—-$72,650.07
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$46,609.57
+$46,609.57
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$449,609.59
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CHAPTER 5
DISCOUNTED CASH FLOW VALUATION

Answersto Concepts Review and Critical Thinking Questions

1

10.

Assuming positive cash flows and a positive irderate, both the present and the future value will
rise.

Assuming positive cash flows and a positive irderate, the present value will fall, and the fatur
value will rise.

It's deceptive, but very common. The deceptiopagticularly irritating given that such lotterieea
usually government sponsored!

The most important consideration is the interese ithe lottery uses to calculate the lump sum
option. If you can earn an interest rate that ghéi than you are being offered, you can create
larger annuity payments. Of course, taxes are alsonsideration, as well as how badly you really
need $5 million today.

If the total money is fixed, you want as much asgible as soon as possible. The team (or, more
accurately, the team owner) wants just the opposite

The better deal is the one with equal installments

Yes, they should. APRs generally don’t provide thlevant rate. The only advantage is that they
are easier to compute, but, with modern computimgmnent, that advantage is not very important.

A freshman does. The reason is that the freshraéstg use the money for much longer before
interest starts to accrue.

The subsidy is the present value (on the day dae is made) of the interest that would have
accrued up until the time it actually begins toraec

The problem is that the subsidy makes it easieepay the loan, not obtain it. However, the apilit
to repay the loan depends on future employmentcaoent need. For example, consider a student
who is currently needy, but is preparing for a earin a high-paying area (such as corporate
finance!). Should this student receive the subsldg® about a student who is currently not needy,
but is preparing for a relatively low-paying joluéf as becoming a college professor)?
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Solutionsto Questions and Problems
NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these intermediate steps are included in this
solutions manual, rounding may appear to have occurred. However, the final answer for each problemis
found without rounding during any step in the problem.

Basic

1. To solve this problem, we must find the PV of eaekh flow and add them. To find the PV of a
lump sum, we use:

PV =FV /(1 +)'
PV@10% = $800 / 1.10 + $500 / 12#0$1,300 / 1.10+ $1,480 / 1.10= $3,128.07
PV@18% = $800 / 1.18 + $500 / 124#8$1,300 / 1.18+ $1,480 / 1.18= $2,591.65
PV@24% = $800 / 1.24 + $500 / 1°24$1,300 / 1.24+ $1,480 / 1.2%= $2,278.18
2. To find the PVA, we use the equation:
PVA=C{1-[1/@+r)]'}/r)
At a 6 percent interest rate:
X@5%: PVA = $5,500{[1 — (1/1.08) / .06 } = $37,409.31
Y@5%: PVA = $8,000{[1 — (1/1.08) /.06 } = $33,698.91
And at a 22 percent interest rate:
X@22%: PVA = $5,500{[1 — (1/1.22) / .22 } = $20,824.57
Y@22%: PVA = $8,000{[1 — (1/1.22) / .22 } = $22,909.12
Notice that the PV of Investment X has a great¢maPa 6 percent interest rate, but a lower PV at a
22 percent interest rate. The reason is that Xgheater total cash flows. At a lower interest rate,
the total cash flow is more important since the obsvaiting (the interest rate) is not as gredtaA
higher interest rate, Y is more valuable sinceag larger annual payments. At a higher interest rat

getting these payments early are more importamesthe cost of waiting (the interest rate) is so
much greater.
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3.

To solve this problem, we must find the FV of eaelsh flow and sum. To find the FV of a lump
sum, we use:

FV = PV(1 +r)'

FV@8% = $700(1.08)+ $900(1.08)+ $1,400(1.08) + $2,000 = $5,443.56
FV@11% = $700(1.13) $900(1.113+ $1,400(1.11) + $2,000 = $5,620.23
FV@24% = $700(1.23) $900(1.24+ $1,400(1.24) + $2,000 = $6,454.48

Notice, since we are finding the value at Yeath4, cash flow at Year 4 is simply added to the FV
of the other cash flows. In other words, we domesd to compound this cash flow.

To find the PVA, we use the equation:
PVA=C{1-[1/@+r)]'}/r)

PVA@15yrs:  PVA =$7,000{[1 — (1/1.09)] / .09} = $56,424.82
PVA@40 yrs:  PVA = $7,000{[1 — (1/1.08)] / .09} = $75,301.52
PVA@75 yrs: PVA = $7,000{[1 — (1/1.08) / .09} = $77,656.48
To find the PV of a perpetuity, we use the equmatio

PV =C/r

PV = $7,000 /.09
PV =$77,777.78

Notice that as the length of the annuity paymentseases, the present value of the annuity
approaches the present value of the perpetuity. present value of the 75-year annuity and the
present value of the perpetuity imply that the galday of all perpetuity payments beyond 75 years
is only $121.30.

Here we have the PVA, the length of the annuibd the interest rate. We want to calculate the
annuity payment. Using the PVA equation:

PVA=C{1-[1/@+n]'}/r)
PVA = $20,000 = &{[1 — (1/1.085)*] / .085}

We can now solve this equation for the annuitynparyt. Doing so, we get:

C =$%$20,000/9.46334
C=$%$2,723.06
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To find the PVA, we use the equation:
PVA=C({1-[1/(1+n]'}/T)
PVA = $50,000{[1 — (1/1.0828) / .0825}
PVA = $309,123.20
The present value of the revenue is greater theedst, so your company can afford the equipment.
Here we need to find the FVA. The equation to timel FVA is:
FVA=C{[(L+r)'=1]/r}

FVA for 20 years = $3,000[(1.085- 1) / .095]
FVA for 20 years = $162,366.70

FVA for 40 years = $3,000[(1.085- 1) / .095]
FVA for 40 years = $1,159,559.98

Notice that doubling the number of periods moentHoubles the FVA.

Here we have the FVA, the length of the annuityd #he interest rate. We want to calculate the
annuity payment. Using the FVA equation:

FVA=C{[(1 +r)'=1]/r}
$30,000 = §[(1.0525 — 1) / .0525]

We can now solve this equation for the annuitynparyt. Doing so, we get:

C =$30,000/9.63492
C=$3,113.68

Here we have the PVA, the length of the annuibd the interest rate. We want to calculate the
annuity payment. Using the PVA equation:

PVA=C{1-[1/@+n)]'}/r)
$50,000 =C{[1 — (1/1.08) ]/ .08}

We can now solve this equation for the annuitynparyt. Doing so, we get:

C = $50,000/ 5.20637
C=$9,603.62
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11.

12.

13.

This cash flow is a perpetuity. To find the PVagberpetuity, we use the equation:

PV =C/r
PV = $25,000 /.07 = $357,142.86

Here we need to find the interest rate that eguidte perpetuity cash flows with the PV of the cash
flows. Using the PV of a perpetuity equation:

Pv=Cl/r
$400,000 = $25,000r/

We can now solve for the interest rate as follows:

r = $25,000 / $400,000
r=.0625 or 6.25%

For discrete compounding, to find the EAR, we tligeequation:
EAR =[1+ (APR /m)]" -1

EAR=[1+ (.09/4f-1

.0931 or 9.31%

EAR=[1+(.13/12ff-1 .1380 or 13.80%

EAR =[1 + (.16 / 365§f>— 1 = .1735 or 17.35%

EAR=[1+(19/2f-1 = .1990 or 19.90%

Here we are given the EAR and need to find the ABPing the equation for discrete compounding:
EAR =[1 + (APR /m)]" -1

We can now solve for the APR. Doing so, we get:

APR =m[(1 + EAR)"™— 1]

EAR=.10=[1+ (APR/2f-1 APR = 2[(1.10¥ - 1] =9.76%
EAR=.14=[1+ (APR/12}{-1 APR = 12[(1.14}% - 1] =13.17%
EAR=.09=[1+ (APR/52}f-1 APR = 52[(1.095*— 1] = 8.62%

EAR = .16 = [1 + (APR /365§ - 1 APR = 365[(1.187°- 1] =14.85%
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For discrete compounding, to find the EAR, we tligeequation:
EAR =[1 + (APR /m)]" -1
So, for each bank, the EAR is:
First National: EAR =[1+ (.124/12j}-1=.1313 or 13.13%
First United: EAR =[1 + (.127 / 2}} 1 = .1310 or 13.10%
For a borrower, First United would be preferreaceithe EAR of the loan is lower. Notice that the
higher APR does not necessarily mean the higher.BAR number of compounding periods within
a year will also affect the EAR.
The reported rate is the APR, so we need to cotiverEAR to an APR as follows:
EAR =[1 + (APR /m)]" -1

APR =m[(1 + EAR)"™— 1]
APR = 365[(1.18)***~ 1] = .1656 or 16.56%

This is deceptive because the borrower is actylying annualized interest of 18% per year, not
the 16.56% reported on the loan contract.

For this problem, we simply need to find the F\vadtimp sum using the equation:

FV = PV(1 +r)'

It is important to note that compounding occumis@nually. To account for this, we will divide
the interest rate by two (the number of compoungiegods in a year), and multiply the number of

periods by two. Doing so, we get:

FV = $1,280[1 + (.11/2f
FV = $5,149.61

For this problem, we simply need to find the F\vadtimp sum using the equation:

FV = PV(1 +r)'

It is important to note that compounding occurdyddo account for this, we will divide the inteste
rate by 365 (the number of days in a year, ignolaagp year), and multiply the number of periods
by 365. Doing so, we get:

FVin5years =$5,000[1 + (.045/36%}" = $6,261.53

FV in 10 years = $5,000[1 + (.045/36%85> = $7,841.34

FV in 20 years = $5,000[1 + (.045/3685 = $12,297.33
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20.

For this problem, we simply need to find the P\adimp sum using the equation:
PV=FV/(1+)

It is important to note that compounding occursaamaily basis. To account for this, we will divide
the interest rate by 365 (the number of days iear,yignoring leap year), and multiply the number
of periods by 365. Doing so, we get:

PV = $75,000 / [(1 + .12/36%3%*)
PV = $36,510.74

The APR is simply the interest rate per perioce8rthe number of periods in a year. In this cdme, t
interest rate is 20 percent per month, and thexd 2months in a year, so we get:

APR = 12(20%)
APR = 240%

To find the EAR, we use the EAR formula:
EAR =[1 + (APR /m)]™-1

EAR = (1 +.20¥ -1
EAR = 7.9161 or 791.61%

Notice that we didn’t need to divide the APR bg tiumber of compounding periods per year. We
do this division to get the interest rate per paribut in this problem we are already given the
interest rate per period.

We first need to find the annuity payment. We hthe PVA, the length of the annuity, and the
interest rate. Using the PVA equation:

PVA=C{1-[1/@ +n)]'}/r)
$69,500 = §[1 — {1/ [1 + (.086/12){% / (.086/12)]

Solving for the payment, we get:

C = $69,500 / 48.62687
C=$%1,429.25

To find the EAR, we use the EAR equation:
EAR =[1 + (APR /m)]™ -1

EAR =[1 + (.086 / 12ff -1
EAR =.0895 or 8.95%
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Here we need to find the length of an annuity. kifew the interest rate, the PV, and the payments.
Using the PVA equation:

PVA =C({1 - [L/(1 +1)]'}/ 1)
$13,850 = $500{ [1 — (1/1.01'0)/ .011}

Now we solve fot:

1/1.011=1 — [($13,850)(.011) / ($500)]
1.011=1/(0.6953) = 1.4382
t=1In1.4382/In 1.011

t = 33.22 months

Here we are trying to find the interest rate winenknow the PV and FV. Using the FV equation:

FV = PV(1 +r)

$5 = $4(1 +)

r=9$5/$4 -1

r =.2500 or 25.00% per week

The interest rate is 25.00% per week. To find ARR, we multiply this rate by the number of
weeks in a year, so:

APR = (52)25.00% = 1,300.00%
And using the equation to find the EAR, we find:

EAR =[1 + (APR /m)]" -1
EAR = [1 + .25007 - 1
EAR = 109,475.4425 or 10,947,544.25%

Here we need to find the interest rate that eguidte perpetuity cash flows with the PV of the cash
flows. Using the PV of a perpetuity equation:

Pv=Cl/r
$160,000 = $2,500r/

We can now solve for the interest rate as follows:

r =$2,500 / $160,000
r =.0156 or 1.56% per month

The interest rate is 1.56% per month. To find AR, we multiply this rate by the number of
months in a year, so:

APR = (12)1.56%
APR = 18.75%
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And using the equation to find the EAR, we find:

EAR = [1 + (APR /m)]™ -1
EAR = [1 + .0156F — 1
EAR = .2045 or 20.45%

This problem requires us to find the FVA. The dtprato find the FVA is:

FVA=C{[(1 +r)'=1]/r}
FVA = $300[{[1 + (.12/12) *°- 1} / (.12/12)]
FVA = $1,048,489.24

In the previous problem, the cash flows are mgnéinid the compounding period is monthly. This
assumption still holds. Since the cash flows aneuah we need to use the EAR to calculate the
future value of annual cash flows. It is importantremember that you have to make sure the
compounding periods of the interest rate times i cash flows. In this case, we have annual
cash flows, so we need the EAR since it is the anreual interest rate you will earn. So, finding th
EAR:

EAR =[1 + (APR /m)]"- 1
EAR =[1 + ((12/12)F -1
EAR = .1268 or 12.68%

Using the FVA equation, we get:

FVA = C{[(1 + r)' — 1] /1}
FVA = $3,600[(1.126% — 1) / .1157]
FVA = $992,065.28

The cash flows are simply an annuity with four ipayts per year for four years, or 16 payments.
We can use the PVA equation:

PVA=C{1-[1/(L+n]'}/r)
PVA = $2,200{[1 — (1/1.009j] / .009}
PVA = $32,646.61

To solve this problem, we must find the PV of eaebh flow and add them. To find the PV of a
lump sum, we use:

PV =FV /(1 +)

PV = $300/ 1.095 + $900 / 1.095 $700 / 1.095+ $600 / 1.09%5
PV = $1,975.08
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To solve this problem, we must find the PV of eaebh flow and add them. To find the PV of a
lump sum, we use:

PV =FV/(1+)
PV = $2,400/ 1.0816 + $3,200 / 1.08146$6,800 / 1.081%+ $8,100 / 1.081%
PV = $16,247.04

Inter mediate

The total interest paid by First Simple Bank ig thterest rate per period times the number of
periods. In other words, the interest by First Saripank paid over 10 years will be:

.07(10) = .7

First Complex Bank pays compound interest, sdrttexest paid by this bank will be the FV factor
of $1, or:

(1 +r)'°
Setting the two equal, we get:
(.07)(10) = (L #)*° -1

r=17%"°-1
r =.0545 or 5.45%

We need to use the PVA due equation, which is:

PVAge= (1 +1) PVA

Using this equation:

PVAgue= $48,000 = [1 + (.0745/12)]Q[{1 —1/[1 + (.0745/12)‘]0} 1 (.0745/12)
$47,703.84 =G{1 —-[1/(1 + .0745/1??]}/ (.0745/12)

C =$954.75

Notice, when we find the payment for the PVA dwe, simply discount the PV of the annuity due
back one period. We then use this value as thefR¥ ordinary annuity.

Here we need to find the FV of a lump sum, witthargying interest rate. We must do this problem
in two partsAfter the first six months, the balance will be:

FV = $10,000 [1 + (.015/1%)]
FV = $10,075.23
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This is the balance in six months. The FV in aapgix months will be:

FV = $10,075.23 [1 + (.18/12)]
FV = $11,016.70

The problem asks for the interest accrued, sbintbthe interest, we subtract the beginning badanc
from the principal. The interest accrued is:

Interest = $11,016.70 — 10,000.00
Interest = $1,016.70

We will calculate the time we must wait if we depdn the bank that pays simple interest. The
interest amount we will receive each year in tlaskowill be:

Interest = $89,000(.05)
Interest = $4,450 per year

The deposit will have to increase by the diffeeebetween the amount we need by the amount we
originally deposit with divided by the interest ead per year, so the number of years it will take i
the bank that pays simple interest is:

Years to wait = ($175,000 — 89,000) / $4,450
Years to wait = 19.33 years

To find the number of years it will take in thenkathat pays compound interest, we can use the
future value equation for a lump sum and solvetierperiods. Doing so, we find:

FV = PV(1 +r)'
$175,000 = $89,000 [1 + (.05/12)]
t = 162.61 months or 13.55 years

Here we need to find the future value of a lummskVve need to make sure to use the correct
number of periods. So, the future value after cea wvill be:

FV = PV(1 +r)"
FV = $1(1.0105f
FV =$1.13

And the future value after two years will be:

FV = PV(1 +r)'
FV = $1(1.0105f
FV =$1.28
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34. Here we are given the PVA, number of periods, thedamount of the annuity. We need to solve for

35.

the interest rate. Even though the currency is gewamd not dollars, we can still use the same time
value equations. Using the PVA equation:

PVA=C{1-[1/@+n)]'}/r)
£440 = £60[{1 —[1/ (1 ¥)]*}/ 1]

To find the interest rate, we need to solve thijmiation on a financial calculator, using a
spreadsheet, or by trial and error. If you usd &ra error, remember that increasing the interest
rate decreases the PVA, and decreasing the intattesincreases the PVA. Using a spreadsheet, we
find:

r=13.36%
Not bad for an English Literature major!

Here we need to compare two cash flows. The omly tw compare cash flows is to find the value
of the cash flows at a common time, so we will fihé present value of each cash flow stream.
Since the cash flows are monthly, we need to usenibnthly interest rate, which is:

Monthly rate = .07 / 12
Monthly rate = .0058 or .58%

The value today of the $6,200 monthly salary is:
PVA=C{1- [/ +n)]'}/r)

PVA = $7,500{[1 — (1 / 1.0058)] / .0058}
PVA = $167,513.24

To find the value of the second option, we find resent value of the monthly payments and add
the bonus. We can add the bonus since it is pdaytdSo:

PVA=C{1-[1/(@+n]'}/r)
PVA = $6,000{[1 — (1/1.0058]] / .0058}
PVA = $134,010.60

So, the total value of the second option is:

Value of second option = $134,010.60 + 30,000
Value of second option = $164,010.60

The difference in the value of the two optionsatydks:

Difference in value today = $167,513.24 — 164,6Q0.
Difference in value today = $3,502.65
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What if we found the future value of the two céislws? For the annual salary, the future value will
be:

FVA=C{[(1 +r)'=1]/r}
FVA = $7,500{[(1 + .0058* — 1] / .0058}
FVA = $192,607.74

To find the future value of the second option wsmaneed to find the future value of the bonus as
well. So, the future value of this option is:

FV =C{[(1 +r)=1]/r} + PV(1 +r)'
FV = $6,000{[(1 + .0058" — 1] / .0058} + $30,000(1 + .0058)
FV = $188,580.37

So, the first option is still the better choicéeldifference between the two options now is:

Difference in future value = $192,607.74 — 188,380
Difference in future value = $4,027.37

No matter when you compare two cash flows, thé ¢msv with the greatest value on one period

will always have the greatest value in any othergoe Here’s a question for you: What is the future

value of $3,502.65 (the difference in the cash fi@titime zero) in 24 months at an interest rate of
.58 percent per month? With no calculations, yoovkrhe future value must be $4,027.37, the

difference in the cash flows at the same time!

The cash flows are an annuity, so we can usertgept value of an annuity equation. Doing so, we
find:

PVA =C({1 - [L/(1 +1)]'}/ 1)
PVA = $15,000[1 — (1/1.1%)/ .13]
PVA = $105,371.27

The investment we should choose is the investwéhtthe higher rate of return. We will use the
future value equation to find the interest rate éach option. Doing so, we find the return for
Investment G is:

FV = PV(1 +r)"

$120,000 = $75,000(1 1°

r = ($120,000/$75,0085 — 1

r =.0815 or 8.15%

And, the return for Investment H is:

FV = PV(1 +r)"

$220,000 = $75,000(1 #*

r = ($220,000/$75,008)° - 1
r =.0863 or 8.63%

So, we should choose Investment H.
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38. The present value of an annuity fallsragicreases, and the present value of an annuig asr

39.

40.

decreases. The future value of an annuity risesrageases, and the future value of an annuitg fall
asr decreases.

Here we need to calculate the present value ohramity for different interest rates. Using the
present value of an annuity equation and an inteaés of 10 percent, we get:

PVA=C{1-[1/@ +n)]'}/r)
PVA = $10,000{[1 — (1/1.10Y] / .10 }
PVA = $61,445.67

At an interest rate of 5 percent, the presentesafithe annuity is:

PVA=C{1-[1/(@+n]'}/r)
PVA = $10,000{[1 — (1/1.05)] / .05 }
PVA = $77,217.35

And, at an interest rate of 15 percent, the ptesgne of the annuity is:

PVA=C{1-[1/@ +n)]'}/r)
PVA = $10,000{[1 — (1/1.15)] / .15}
PVA = $50,187.69

Here we are given the future value of an anntiig,interest rate, and the number of payments. We
need to find the number of periods of the annuéyrpents. So, we can solve the future value of an
annuity equation for the number of periods as fedio

FVA=C{[(L+ r)'=1]/r}

$50,000 = $250[{[1 + (.10/12)F 1}/ (.10/12) ]
200 = {[1 + (.10/12)]- 1}/ (.10/12)

1.667 = (1 +.0083) 1

2.667 = (1.0083)

In 2.667 =t In 1.0083

t=1In2.667/1n 1.0083

t = 118.19 payments

Here we are given the PVA, number of periods, tiecamount of the annuity. We need to solve for
the interest rate. Using the PVA equation:

PVA=C({1-[1/(1 +n)]'}/T)
$75,000 = $1,600[{1 — [1 / (1 B]°% r]
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To find the interest rate, we need to solve thimiation on a financial calculator, using a
spreadsheet, or by trial and error. If you usd &ra error, remember that increasing the interest
rate decreases the PVA, and decreasing the intattesincreases the PVA. Using a spreadsheet, we
find:

r =.00848 or .848%

This is the monthly interest rate. To find the ARRh a monthly interest rate, we simply multiply
the monthly rate by 12, so the APR is:

APR =.00848 x 12
APR =.1018 or 10.18%

To solve this problem, we must find the PV of eaekh flow and add them. To find the PV of a
lump sum, we use:

PV =FV /(1 +)

PV = $24,000,000 + $24,000,000/1.11 + $24,000000 + $24,000,000/1.2%+ $27,000,000/1.71
+ $25,000,000/1.T1+ $26,000,000/1.F1+ $26,000,000/1.7H+ $26,000,000/1.F1
+ $26,000,000/1.f1

PV = $163,141,086.06

To solve this problem, we must find the PV of eaekh flow and add them. To find the PV of a
lump sum, we use:

PV =FV /(1 +)

PV = $16,000,000 + $18,500,000/1.11 + $21,0000Q07 + $23,500,000/1.£H+ $20,000,000/1.11
+ $20,000,000/1.P1+ $18,000,000/1.P# $20,000,000/1.171
PV =$113,170,277.46

Here we are given the PVA, number of periods, &edamount of the annuity. We need to solve for
the interest rate. First, we need to find the arhdaorrowed since it is only 80 percent of the
building value. So, the amount borrowed is:

Amount borrowed = .80($2,500,000)
Amount borrowed = $2,000,000

Now we can use the PVA equation:

PVA=C{1-[1/(@+n]'}/r)
$2,000,000 = $13,400[{1 — [1 / (1r}*°%/ 1]
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To find the interest rate, we need to solve thijmiation on a financial calculator, using a
spreadsheet, or by trial and error. If you usd &ra error, remember that increasing the interest
rate decreases the PVA, and decreasing the intattesincreases the PVA. Using a spreadsheet, we
find:

r =.00589 or .589%

This is the monthly interest rate. To find the ARRh a monthly interest rate, we simply multiply
the monthly rate by 12, so the APR is:

APR =.00589 x 12
APR =.0707 or 7.07%

And the EAR is:

EAR = [1 + (APR /m)]™- 1
EAR = [1 +.00589f — 1
EAR = .0730 or 7.30%

Here, we have two cash flow streams that will bmigined in the future. To find the withdrawal
amount, we need to know the present value, asasgdlhe interest rate and periods, which are given.
The present value of the retirement account iSuh@e value of the stock and bond account. We
need to find the future value of each account asdi the future values together. For the bond
account the future value is the value of the cursanings plus the value of the annual deposits. So
the future value of the bond account will be:

FV =C{[(1 + r)'=1]/r} + PV(1 +1)'
FV = $9,000{[(1 + .075f — 1] / .075} + $150,000(1 + .07%)
FV = $436,478.52

The total value of the stock account at retiremitbe the future value of a lump sum, so:

FV = PV(1 +r)"
FV = $450,000(1 + .11%)
FV = $1,336,476.07

The total value of the account at retirement sl

Total value at retirement = $436,478.52 + 1,336.47
Total value at retirement = $1,772,954.59

This amount is the present value of the annudidrg@wals. Now we can use the present value of an
annuity equation to find the annuity amount. Dasilog we find the annual withdrawal will be:

PVA=C{1-[1/(@L+n]'}/r)
$1,772,954.59 €[{1 - [1/ (1 + .0675)]*}/ .0675]
C = $148,727.69
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45. We need to use the PVA due equation, that is:

46.

PVAqe= (1 +1) PVA

Using this equation:

PVAqe = $61,000 = [1 + (.0815/12)] ®[{1 — 1/ [1 + (.0815/12)f} / (.0815/12)
$60,588.50 = G{1 — [1/ (1 + .0815/12f]} / (.0815/12)
C=$1,232.87

Notice, when we find the payment for the PVA dwe, simply discount the PV of the annuity due
back one period. We then use this value as thefR¥ ordinary annuity.

a.

If the payments are in the form of an ordinaryuty) the present value will be:

PVA=C{1—-[1/(1 +n)]'}/T)
PVA = $10,000[{1 — [1/ (1 + .113) .11]
PVA = $36,958.97

If the payments are an annuity due, the presgoewvill be:

PVAge= (1 +1) PVA
PVAge= (1 + .11)$36,958.97
PVAge = $41,024.46

We can find the future value of the ordinary atyas:

FVA =C{[(1 + r)'= 1] /1}
FVA = $10,000{[(1 + .19- 1] / .11}
FVA = $62,278.01

If the payments are an annuity due, the fututeevaill be:

FVAge= (1 +1) FVA
FVAge= (1 + .11)$62,278.01
FVAge = $69,128.60

Assuming a positive interest rate, the presentevaf an annuity due will always be larger than
the present value of an ordinary annuity. Each dbksi in an annuity due is received one
period earlier, which means there is one period tesdiscount each cash flow. Assuming a
positive interest rate, the future value of an wady annuity will always higher than the future
value of an ordinary annuity. Since each cash flowade one period sooner, each cash flow
receives one extra period of compounding.
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Here, we need to find the difference between tlesgnt value of an annuity and the present value
of a perpetuity. The present value of the annuaity i

PVA=C{1-[1/@+n)]'}/r)
PVA = $8,000{[1 — (1/1.09Y] / .09}
PVA = $82,189.23

And the present value of the perpetuity is:

PVP =C/r
PVP = $8,000 /.09
PVP = $88,888.89

So, the difference in the present values is:

Difference = $88,888.89 — 82,189.23
Difference = $6,699.66

There is another common way to answer this queste need to recognize that the difference in
the cash flows is a perpetuity of $8,000 beginrifigrears from now. We can find the present value
of this perpetuity and the solution will be thefdience in the cash flows. So, we can find the
present value of this perpetuity as:

PVP =C/r
PVP = $8,000 /.09
PVP = $88,888.89

This is the present value 30 years from now, @vegd before the first cash flows. We can now find
the present value of this lump sum as:

PV =FV/ (1 +)
PV = $88,888.89 / (1 + .0%)
PV = $6,699.66

This is the same answer we calculated before.

Here we need to find the present value of an ayraii several different times. The annuity has
semiannual payments, so we need the semiannuedshtate. The semiannual interest rate is:

Semiannual rate = 0.11/2
Semiannual rate = .055

Now, we can use the present value of an annuitgtéezn. Doing so, we get:
PVA=C{1—- [/ +n)]'}/r)

PVA = $9,000{[1 — (1 / 1.0559] / .055}
PVA = $67,838.63
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50.

This is the present value one period before tis¢ ayment. The first payment occurs nine and one-
half years from now, so this is the value of thawty nine years from now. Since the interest rate
is semiannual, we must also be careful to use timeber of semiannual periods. The value of the
annuity five years from now is:

PV =FV/ (1 +)'
PV = $67,838.63/ (1 + .055)
PV = $44,203.58

And the value of the annuity three years from ngw

PV =FV/ (1 +)
PV = $67,838.63/ (1 + .055)
PV = $35,681.87

And the value of the annuity today is:

PV =FV/ (1 +)
PV = $67,838.63/ (1 + .05%)
PV = $25,878.13

Since the first payment is received six years feoday and the last payment is received 20 years
from now, there are 15 payments. We can use theeptevalue of an annuity formula, which will
give us the present value four years from now, meréod before the first payment. So, the present
value of the annuity in four years is:

PVA=C{1-[1/@+n)]'}/r)
PVA = $1,450{[1 — (1/1.09%] / .09}
PVA = $11,688.00

And using the present value equation for a lump,gbe present value of the annuity today is:

PV =FV/ (1 +)
PV = $11,688.00/ (1 + .09)
PV = $7,596.40

Here, we have an annuity with two different instreates. To answer this question, we simply need
to find the present value in multiple steps. Thespnt value of the last six years payments at an
eight percent interest rate is:

PVA =C({1-[1/(1 +)]} /1)
PVA = $2,500[{1 — 1/ [1 + (.08/12F} / (.08/12)]
PVA = $142,586.31
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We can now discount this value back to time zé/e.must be sure to use the number of months as
the periods since interest is compounded monthly.al8o need to use the interest rate that applies
during the first four years. Doing so, we find:

PV =FV/ (1 +)'
PV = $142,586.31 / (1 + .11/13)
PV = $92,015.03

Now we can find the present value of the annudynpents for the first four years. The present
value of these payments is:

PVA =C({1 - [L/(1 +1)]'}/ 1)
PVA = $2,500[{1 - 1/[1 + (.11/12}} / (.11/12)]
PVA = $96,728.55

So, the total present value of the cash flows is:

PV = $92,015.03 + 96,728.55
PV = $188,743.58

To answer this question we need to find the futialee of the annuity, and then find the present
value that makes the lump sum investment equival#etalso need to make sure to use the number
of months as the number of periods. So, the futahge of the annuity is:

FVA=C{[(1+r)'=1]/r}
FVA = $1,200{[(1 + .07/12¥° - 1] / (.07/12)}
FVA = $207,701.77

Now we can find the present value that would pethe lump sum investment to be equal to this
future value. This investment has annual compowdin the number of periods is the number of
years. So, the present value we would need to depos

PV =FV/ (1 +)
PV = $207,701.77 / (1 + .09)
PV = $87,735.47

Here we need to find the present value of a peifyedt a date before the perpetuity begins. Wé wil
begin by find the present value of the perpetuiying so, we find:

PVP =C/r
PVP = $2,500 / .0545
PVP = $45,871.56
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53.

This is the present value of the perpetuity atr Vi3 one period before the payments begin. So,
using the present value of a lump sum equatiomtbthe value at year 7, we find:

PV =FV/ (1 +)
PV = $45,871.56 / (1 + .0545)
PV = $24,265.23

Here we are given the PVA, number of periods, tiedamount of the annuity. We need to solve for
the interest rate. We need must be careful tohsedsh flows of the loan. Using the present value
of an annuity equation, we find:

PVA=C({1-[1/(1 +n)]'}/T)
$20,000 = $1,916.67[{1 —[1/ (13]*3/ r]

To find the interest rate, we need to solve thijmiation on a financial calculator, using a
spreadsheet, or by trial and error. If you usd &ra error, remember that increasing the interest
rate lowers the PVA, and increasing the interetst decreases the PVA. Using a spreadsheet, we
find:

r=.02219 or 2.219%

This is the monthly interest rate. To find the ARRh a monthly interest rate, we simply multiply
the monthly rate by 12, so the APR is:

APR =.02219 x 12
APR = .2662 or 26.62%

And the EAR is:

EAR = [1 + (APR /m)]"- 1
EAR =[1 +.02219f -1
EAR = .3012 or 30.12%

To solve this problem, we must find the FV of eaalsh flow and add them. To find the FV of a
lump sum, we use:

FV = PV(1 +r)'

FV = $25,000(1.094)+ $45,000(1.094)+ $65,000
FV = $151,591.08

Notice, since we are finding the value at Yeath®, cash flow at Year 5 is simply added to the FV
of the other cash flows. In other words, we do me¢d to compound this cash flow. To find the
value in Year 10, we simply need to find the futua¢ue of this lump sum. Doing so, we find:

FV = PV(1 +r)'
FV = $151,591.08(1.09%)
FV = $237,552.86
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55. The payment for a loan repaid with equal paymentbe annuity payment with the loan value as
the PV of the annuity. So, the loan payment will be

PVA=C{1-[1/(@A+n]'}/r)
$75,000 =C{[1 — 1/ (1 + .09j] / .09}
C=$29,629.11

The interest payment is the beginning balancegtithe interest rate for the period, and the pracip
payment is the total payment minus the interestmgay. The ending balance is the beginning
balance minus the principal payment. The endingrizd for a period is the beginning balance for
the next period. The amortization table for an égagment is:

Beginning
Total Interest Principal Endinc
Year Balance Payment Payment Payment Balance
1 $75,000.00 $29,629.11 $6,750.00 $22,879.11 $52,120.89
2 52,120.89 29,629.11 4,690.88 24,938.23 27,182.67
3 27,182.67 29,629.11 2,446.44 27,182.67 0

In the third year, $2,446.44 of interest is paid.

Total interest over life of the loan = $6,750.08,690.88 + 2,446.44
Total interest over life of the loan = $13,887.32

56. This amortization table calls for equal principalyments of $15000 per year. The interest payment
is the beginning balance times the interest ratdhfe period, and the total payment is the priricipa
payment plus the interest payment. The ending beléor a period is the beginning balance for the
next period. The amortization table for an equaigipal reduction is:

Beginning
Total Interest Principal Endinc
Year Balance Payment Payment Payment Balance
1 $75,000.00 $31,750.00 $6,750.00 $25,000.00 $50,000.00
2 50,000.00 29,500.00 4500.00 25,000.00 25,000.00
3 25,000.00 27,250.00 2,250.00 25,000.00 0

In the third year, $2,250 of interest is paid.

Total interest over life of the loan = $6,750 5D + 2,250
Total interest over life of the loan = $13,500

Notice that the total payments for the equal ppalcreduction loan are lower. This is because more
principal is repaid early in the loan, which redsitiee total interest expense over the life of daa|
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57.

58.

Challenge

To find the APR and EAR, we need to use the aataah flows of the loan. In other words, the
interest rate quoted in the problem is only rel¢wandetermine the total interest under the terms
given. The cash flows of the loan are the $12,080 must repay in one year, and the $10,680 you
borrow today. The interest rate of the loan is:

$12,000 = $10,440(1 K
r = ($12,000 / 10,440) — 1
r = .1494 or 14.94%

Because of the discount, you only get the usel6f4810, and the interest you pay on that amount is
14.94%, not 11%.

Here we have cash flows that would have occumetthe past and cash flows that would occur in
the future. We need to bring both cash flows tcajodBefore we calculate the value of the cash
flows today, we must adjust the interest rate sdhanee the effective monthly interest rate. Finding
the APR with monthly compounding and dividing by w#l give us the effective monthly rate. The
APR with monthly compounding is:

APR = 12[(1.09Y**— 1] = 8.65%

To find the value today of the back pay from tveass ago, we will find the FV of the annuity, and
then find the FV of the lump sum. Doing so gives us

FVA = ($44,000/12) [{[ 1 + (.0865/12Y]— 1} / (.0865/12)] = $45,786.76
FV = $45,786.76(1.09) = $49,907.57

Notice we found the FV of the annuity with theeeffive monthly rate, and then found the FV of the
lump sum with the EAR. Alternatively, we could hafeind the FV of the lump sum with the
effective monthly rate as long as we used 12 pseridtle answer would be the same either way.
Now, we need to find the value today of last ye&dck pay:

FVA = ($46,000/12) [{[ 1 + (.0865/12]— 1} / (.0865/12)] = $47,867.98

Next, we find the value today of the five yeansure salary:

PVA = ($49,000/12){[{1 — {1/ [1 + (.0865/12®}] / (.0865/12)}= $198,332.55

The value today of the jury award is the sum darsas, plus the compensation for pain and
suffering, and court costs. The award should béhermamount of:

Award = $49,907.57 + 47,867.98 + 198,332.55 + Q00+ 20,000 = $416,108.10
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As the plaintiff, you would prefer a lower inteteate. In this problem, we are calculating boté th
PV and FV of annuities. A lower interest rate willcrease the FVA, but increase the PVA. So, by a
lower interest rate, we are lowering the valuehef back pay. But, we are also increasing the PV of
the future salary. Since the future salary is laaged has a longer time, this is the more important
cash flow to the plaintiff.
Again, to find the interest rate of a loan, we dé® look at the cash flows of the loan. Since this
loan is in the form of a lump sum, the amount ydll sepay is the FV of the principal amount,
which will be:
Loan repayment amount = $10,000(1.09) = $10,900
The amount you will receive today is the principaiount of the loan times one minus the points.
Amount received = $10,000(1 — .03) = $9,700
Now, we simply find the interest rate for this BRd FV.

$10,900 = $9,700(1 ¥
r = ($10,900 / $9,700) — 1 = .1237 or 12.37%

We need to find the FV of the premiums to competh the cash payment promised at age 65. We
have to find the value of the premiums at yedrs $ince the interest rate changes at that t8oe.

FV, = $800(1.11)= $1,384.05

FV, = $800(1.11%= $1,214.46

FV; = $900(1.119= $1,230.87

FV, = $900(1.113= $1,108.89

FVs = $1,000(1.17)= $1,110.00

Value at year six = $1,384.05 + 1,214.46 + 1,286-8,108.89 + 1,110.00 + 1,000 = $7,012.26
Finding the FV of this lump sum at the child’s"&&rthday:

FV = $7,012.26(1.07) = $379,752.76

The policy is not worth buying; the future valuéthe deposits is $379,752.76, but the policy
contract will pay off $350,000. The premiums arath29,752.76 more than the policy payoff.

Note, we could also compare the PV of the two ¢ksts. The PV of the premiums is:

PV = $800/1.11 + $800/1.1% $900/1.1% + $900/1.11 + $1,000/1.11+ $1,000/1.14
PV = $3,749.04
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And the value today of the $350,000 at age 65 is:
PV = $350,000/1.07 = $6,462.87

PV = $6,462.87/1.F1= $3,455.31

The premiums still have the higher cash flow. iAtet zero, the difference is $2,148.25. Whenever
you are comparing two or more cash flow streanes cdsh flow with the highest value at one time
will have the highest value at any other time.

Here is a question for you: Suppose you invesB&2) the difference in the cash flows at time
zero, for six years at an 11 percent interest ia@td, then for 59 years at a seven percent interest
rate. How much will it be worth? Without doing callations, you know it will be worth $29,752.76,
the difference in the cash flows at time 65!

Calculator Solutions

1.
=10 | =18 | =24
NPV CPT NPV CPT NPV CPT
$3,128.07 $2,591.65 $2,278.18
2.
Enter 9 6% +%$5,500
Solve for $37,409.31
Enter 5 6% +$8,000
Solve for $33,698.91
Enter 22% +%$5,500

9

Solve for $20,824.57



CHAPTERS B-91

Enter 5 22% +$8,000
Solve for $22,909.12
3.

=10 =18 | =24
NFV CPT NFV CPT NFV CPT
$5,443.56 $5,620.23 $6.454.48

4.

Enter 15 9% +$7,000

Solve for $56,424.82

Enter 40 9% +$7,000

Solve for $75,301.52

Enter 75 9% +$7,000

Solve for $77,656.48

5.

Enter 12 8.5% +$20,000

Solve for $2,723.06

6.

Enter 8.25% +$50,000

9

Solve for $309,123.20
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7.
Enter

Solve for

Enter
Solve for

8.
Enter

Solve for

9.
Enter

Solve for

12.
Enter

Solve for

Enter

Solve for

Enter

Solve for

Enter
Solve for

13.
Enter

Solve for

20

40

8
7

9

13%

16%

19%

9.76%

9.5%

9.5%

5.25%

8%

9.31%

13.80%

17.35%

19.90%

10%

12
365

2

2

+$3,000

+$3,000

$3,113.68

$9,603.62

$162,366.70

$1,159,559.98

+$30,000



Enter

Solve for

Enter

Solve for

Enter

Solve for

14.
Enter

Solve for

Enter

Solve for

15.
Enter

Solve for

16.
Enter

Solve for

17.
Enter

Solve for

Enter

Solve for

NOM
13.17%

NOM
8.62%

NOM

'_\
) I
| (00]
2 a
© =S

NOM

12.7%
NOM

NOM

H
o
o
3
>

13x2=

=
o (9]
: 9

Zg ZCD Z
a1 ol
" I

14%

9%

16%

13.13%

13.10%

18%

11% /2=

4.5% / 365 =

4.5% / 365 =

12
52

365

12

2

365

+$1,280

+$5,000

+$5,000
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$5,149.61

$6,261.53

$7,841.34
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Enter

Solve for

18.
Enter

Solve for

20x 365 =

6 x 365 =

4.5% / 365 =

12% / 365 =

19. APR = 12(20%) = 240%

Enter

Solve for

20.
Enter

Solve for

Enter

Solve for

21.
Enter

Solve for

22.
Enter

Solve for

240%

60

8.6%

33.22

1

791.61%

8.6% /12 =

8.95%

1.1%

25.00%

APR = 52(25.00%) = 1,300.00%

Enter

Solve for

1,300%

10,947,544%

+$5,000

$36,510.74

12

+$69,500

12

$13,850

+$4

52

$1,429.25

+$500

$12,297.33

+$75,000

$5
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24.
Enter 30x 12 = 12% /12 = +$300
Solve for $1,048,489.24
25.
Enter 12% 12
Solve for 12.68%
Enter 30 12.68% +$3,600
Solve for $992,065.28
26.
Enter 4x 4= +$2,200
Solve for $32,646.61
27.
| =9.50
NPV CPT
$1,975.08
28.

|=8.16
NPV CPT
$16,247.04
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29. First Simple: $100(.07) = $7; 10 year investme®180 + 10($7) = $170

Enter 10
Solve for 5.45%

30. 2“BGN 29SET

Enter 60 7.45% /12 =
Solve for

31

Enter 6 1.50% /12 =
Solve for

Enter 6 18% /12 =
Solve for

Interest = $11,016.70 — 10,000
Interest = $1,016.70

32. First: $89,000 (.05) = $4,450 per year

+$100

+$48,000

+$10,000

+$10,075.23

($175,000 — 89,000) / $4,450 = 19.33 years

Second:
Enter 5% /12 =
Solve for 162.61

162.61 /12 = 13.55 years

33.

Enter 12 1.05%
Solve for

Enter 24 1.05%
Solve for

+$89,000

£$1

£$1

$954.75

$170

$10,075.23

$11,016.70

$175,000

$1.13

$1.28



34,
Enter

Solve for

35.
Enter

Solve for

Enter

Solve for

$134,010.60 + 30,000 = $164,010.60

36.
Enter

Solve for

37.
Enter

Solve for

Enter

Solve for

38.
Enter

Solve for

Enter

Solve for

Enter

Solve for

31

24

24

20

6

13

10

10

10

13.36%

7% /12 =

7% /12 =

13%

8.63%

8.15%

10%

5%

15%

+£440

$167,513.24

$134,010.60

$105,371.27

+$75,000

+$75,000

$61,445.67

$77,217.35

$50,187.69

£60

+$7,500

+$6,000

+$15,000

+$10,000

+$10,000

+$10,000
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H

F

FV

FV

FV

$120,000
FV

$220,000
FV

FV

FV

FV



B-98 SOLUTIONS

39.

Enter 10% /12 = +$250 $50,000
Solve for 118.19

40.

Enter 60 +$75,000 $1,600

Solve for .848%

APR =.848%(12) = 10.18%

41. 42.
$24,000,000
$24,000,000
3
$27,000,000
1
$25,000,000
1
$26,000,000
4
=11% 1=11%
NPV CPT NPV CPT
$163,141,086.06 $113,170,277.46
43.
Enter 30x 12 = .80($2,500,000)= +$13,400
Solve for .589%

APR = 0.589%(12) = 7.07%

Enter 7.07% 12

Solve for 7.30%
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44, Future value of bond account:

Enter 10 7.5% +$150,000 +$9,000
Solve for $436,478.52

Future value of stock account:

Enter 10 11.5% +$450,000
PMT
Solve for $1,336,476.07

Future value of retirement account:
FV = $436,478.52 + 1,366,476.07
FV =$1,772,954.59

Annual withdrawal amount:

Enter 25 6.75%  +$1,772,954.59
Solve for $148,727.69

45 2YBGN 2YSET

Enter 60 8.15% /12 = +$61,000

Solve for $1,232.87
46.

Enter 5 11% +$10,000
Solve for $36,958.97

2Y“BGN 29 SET

Enter 5 11% +$10,000
Solve for $41,024.46
Enter 11% +$10,000

5

Solve for $62,278.01
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2Y“BGN 29 SET

Enter 5 11%
Solve for

47. Present value of annuity:

Enter 30 9%
Solve for

$82,189.23

And the present value of the perpetuity is:

PVP =C/r
PVP = $8,000 /.09
PVP = $88,888.89

So the difference in the present values is:

Difference = $88,888.89 — 82,189.23

Difference = $6,699.66

48. Valueatt=9

Enter 10 11% /2 =
Solve for

Value att=5
Enter 4x2= 11% /2 =
Solve for

Value att=3
Enter 6x 2= 11% /2 =
Solve for

Value today
Enter Ox 2= 11% /2 =
Solve for

$67,838.63

$44,203.58

$35,681.87

$25,878.13

+$10,000

+$8,000

+$9,000

PMT

PMT

PMT

$69,128.60

+$67,838.63

+$67,838.63

+$67,838.63
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Enter 15
Solve for

Value today
Enter 5
Solve for

50. Valueatt=4

Enter 6x12=
Solve for
Value today

Enter 4x12 =
Solve for

51. FVofA

Enter 10x 12 =
Solve for

Value to invest in B

Enter 10
Solve for

53.

Enter 12
Solve for

9%

APR =2.219%(12) = 26.62%

26.62%

Enter

Solve for

$11,688.00
9%
$7,596.40
8% /12 =
$142,586.31
11%/12 =
$188,743.58
7% /12 =
9%
$87,735.47
+£$20,000
2.219%
12
30.12%

+$1,450

PMT

+$2,500

+$2,500

+$1,200

PMT

$1,916.67

CHAPTERS B-101

+$11,688.00

1+$142,586.31

$207,701.77

+$207,701.77
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54

Enter

Solve for

57.
Enter

Solve for

58.
Enter

Solve for

Enter

Solve for

Enter

Solve for

Enter

Solve for

1=9.4%
NPV NFV
$151,591.08

5
1
8.65%
12

1

12

$0

$0

1
$25,000
1
$45,000
1

$0

1
$65,000
1

9.4
14.94

9%

8.65% /12 =

9%

8.65% /12 =

+$151,591.08

+$10,440

12

+$45,786.76

PMT

$237,552.86

$12,000

$44,000/ 12 =

—$45,786.76

$49,907.57

$46,000/ 12 =

+$47,867.98
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Enter 60 8.65% /12 = +$49,000/ 12=
Solve for $198,332.55

Award = $49,907.57 + 47,867.98 + 198,332.55 + @00+ 20,000 = $416,108.10

50.

Enter 1 $9,700 +$10,900
Solve for 12.37%

60. Value at Year 6:

Enter 5 11% +$800

Solve for $1,348.05
Enter 4 11% +$800

Solve for $1,214.46
Enter 3 11% +$900

Solve for $1,230.87
Enter 2 11% +$900

Solve for $1,108.89
Enter 1 11% +$1,000

Solve for $1,110

So, at Year 5, the value is: $1,348.05 + 1,214.46280.87 + 1,108.89 + 1,100
+ 1,000 = $7,012.26
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At Year 65, the value is:

Enter 59 7% +$7,012.26
Solve for $379,752.76

The policy is not worth buying; the future valuettee deposits is $379,752.76 but the policy
contract will pay off $350,000.



CHAPTERG
INTEREST RATES AND BOND VALUTION

Answersto Concepts Review and Critical Thinking Questions

1

No. As interest rates fluctuate, the value of aabury security will fluctuate. Long-term Treasury
securities have substantial interest rate risk.

All else the same, the Treasury security will hibseer coupons because of its lower default risk, s
it will have greater interest rate risk.

No. If the bid were higher than the ask, the ingtiien would be that a dealer was willing to sell a
bond and immediately buy it back at a higher pridew many such transactions would you like to
do?

Prices and yields move in opposite directionsc&itine bid price must be lower, the bid yield must
be higher.

There are two benefits. First, the company cas talvantage of interest rate declines by calling in
an issue and replacing it with a lower coupon isSexond, a company might wish to eliminate a
covenant for some reason. Calling the issue ddssThe cost to the company is a higher coupon.
A put provision is desirable from an investor'smetpoint, so it helps the company by reducing the
coupon rate on the bond. The cost to the compatiyaisit may have to buy back the bond at an
unattractive price.

Bond issuers look at outstanding bonds of similaturity and risk. The yields on such bonds are
used to establish the coupon rate necessary farteydar issue to initially sell for par value. B
issuers also simply ask potential purchasers wbapan rate would be necessary to attract them.
The coupon rate is fixed and simply determines whatbond’s coupon payments will be. The
required return is what investors actually demandie issue, and it will fluctuate through time.
The coupon rate and required return are equalibtiig bond sells for exactly par.

Yes. Some investors have obligations that are méreded in dollars; i.e., they are nominal. Their
primary concern is that an investment provide theded nominal dollar amounts. Pension funds,
for example, often must plan for pension paymerdsyryears in the future. If those payments are
fixed in dollar terms, then it is the nominal retum an investment that is important.

Companies pay to have their bonds rated simply usscainrated bonds can be difficult to sell;
many large investors are prohibited from investimgnrated issues.

Treasury bonds have no credit risk, so a ratingois necessary. Junk bonds often are not rated
because there would no point in an issuer payingting agency to assign its bonds a low rating
(it's like paying someone to kick you!).
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10.

11.

12.

13.

14.

15.

Bond ratings have a subjective factor to themit3atings reflect a difference of opinion among
credit agencies.

As a general constitutional principle, the fedegalernment cannot tax the states without their
consent if doing so would interfere with state goweent functions. At one time, this principle was
thought to provide for the tax-exempt status of mmipal interest payments. However, modern court
rulings make it clear that Congress can revokenti@icipal exemption, so the only basis now
appears to be historical precedent. The fact thatstates and the federal government do not tax
each other’s securities is referred to as “recigraomunity.”

One measure of liquidity is the bid-ask spreadjuld instruments have relatively small spreads.
Looking at Figure 6.4, the bellwether bond hasraa of one tick; it is one of the most liquid df a
investments. Generally, liquidity declines aftdsand is issued. Some older bonds, including some
of the callable issues, have spreads as wide dick$x

Companies charge that bond rating agencies assyniag them to pay for bond ratings. When a
company pays for a rating, it has the opporturatyniake its case for a particular rating. With an
unsolicited rating, the company has no input.

A 100-year bond looks like a share of preferrectlstdn particular, it is a loan with a life that
almost certainly exceeds the life of the lendespasng that the lender is an individual. With aljun
bond, the credit risk can be so high that the lweeras almost certain to default, meaning that the
creditors are very likely to end up as part owngfrshe business. In both cases, the “equity in
disguise” has a significant tax advantage.

a. The bond price is the present value when diseogiihe future cash flows from a bond; YTM
is the interest rate used in discounting the futtagh flows (coupon payments and principal)
back to their present values.

b. If the coupon rate is higher than the requiredrrebn a bond, the bond will sell at a premium,
since it provides periodic income in the form ofipon payments in excess of that required by
investors on other similar bonds. If the coupoe ratlower than the required return on a bond,
the bond will sell at a discount, since it providesufficient coupon payments compared to
that required by investors on other similar borks. premium bonds, the coupon rate exceeds
the YTM; for discount bonds, the YTM exceeds thepan rate, and for bonds selling at par,
the YTM is equal to the coupon rate.

c. Current yield is defined as the annual coupon mayrdivided by the current bond price. For
premium bonds, the current yield exceeds the YTiMdiscount bonds the current yield is less
than the YTM, and for bonds selling at par valie, turrent yield is equal to the YTM. In all
cases, the current yield plus the expected onegeaa@pital gains yield of the bond must be
equal to the required return.
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Solutionsto Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these intermediate steps are included in this
solutions manual, rounding may appear to have occurred. However, the final answer for each problemis
found without rounding during any step in the problem.

Basic

The yield to maturity is the required rate of raton a bond expressed as a nominal annual interest
rate. For noncallable bonds, the yield to matuaity required rate of return are interchangeable
terms. Unlike YTM and required return, the coupateris not a return used as the interest rate in
bond cash flow valuation, but is a fixed percentafear over the life of the bond used to set the
coupon payment amount. For the example given, diapan rate on the bond is still 10 percent, and
the YTM is 8 percent.

Price and yield move in opposite directions; tenmest rates rise, the price of the bond will fahis
is because the fixed coupon payments determinedebfixed coupon rate are not as valuable when
interest rates rise—hence, the price of the boodedses.

NOTE: Most problems do not explicitly list a par value for bonds. Even though a bond can have any
par value, in general, corporate bonds in the United States will have a par value of $1,000. We will
use this par valuein all problems unless a different par valueis explicitly stated.

The price of any bond is the PV of the interestnpent, plus the PV of the par value. Notice this
problem assumes an annual coupon. The price dfcthe will be:

P =$90({1 — [1/(1 + .07§} / .07) + $1,000[1 / (1 + .07)
P=$1,119.43

We would like to introduce shorthand notation hé&tather than write (or type, as the case may be)
the entire equation for the PV of a lump sum, @& BYA equation, it is common to abbreviate the

equations as:

PVIFz =1/ (1 +r)'

which stands for f@sent \alue_hterest Rctor

PVIFAR:= ({1 = [L/(L +n)]'}/ )

which stands for f@sent \alue_hterest ctor of an Anuity

These abbreviations are shorthand notation foretipgations in which the interest rate and the

number of periods are substituted into the equadimh solved. We will use this shorthand notation

in the remainder of the solutions key. The bondgeaquation for this problem would be:

P = $90(PVIFA 9 + $1,000(PVIFy9)
P=$1,119.43
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4.

Here, we need to find the YTM of a bond. The emquetor the bond price is:
P =$1,047.50 = $80(PVIR& ) + $1,000(PVIky o)

Notice the equation cannot be solved directlyRotJsing a spreadsheet, a financial calculator, or
trial and error, we find:

R=YTM =7.26%

If you are using trial and error to find the YTMthe bond, you might be wondering how to pick an

interest rate to start the process. First, we ktt@wTM has to be lower than the coupon rate since
the bond is a premium bond. That still leaves aolointerest rates to check. One way to get a
starting point is to use the following equation,ierhwill give you an approximation of the YTM:

Approximate YTM = [Annual interest payment + (Rridifference from par / Years to maturity)] /
[(Price + Par value) / 2]

Solving for this problem, we get:

Approximate YTM = [$80 + ($47.50/ 9)] / [($1,04D. + 1,000) / 2]
Approximate YTM = .0833 or 8.33%

This is not the exact YTM, but it is close, andill give you a place to start.

Here we need to find the coupon rate of the bétidwe need to do is to set up the bond pricing
equation and solve for the coupon payment as fallow

P = $1,051 <(PVIFAs 85,19 + $1,000(PVIE 50619
Solving for the coupon payment, we get:

C=$73.33

The coupon payment is the coupon rate times gaevbsing this relationship, we get:

Coupon rate = $73.33 / $1,000
Coupon rate = .0733 or 7.33%

To find the price of this bond, we need to reattzat the maturity of the bond is 14 years. The bond
was issued one year ago, with 15 years to matwatyhere are 14 years left on the bond. Also, the
coupons are semiannual, so we need to use the rsmmlainterest rate and the number of

semiannual periods. The price of the bond is:

P = $42.50(PVIFAgsy,29 + $1,000(PVIE 50629
P = $1,050.28
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Here, we are finding the YTM of a semiannual caupond. The bond price equation is:
P = $960 = $42(PVIFA;26) + $1,000(PVlize,26)

Since we cannot solve the equation directlyRousing a spreadsheet, a financial calculatomialr t
and error, we find:

R=4.463%

Since the coupon payments are semiannual, thiseisemiannual interest rate. The YTM is the
APR of the bond, so:

YTM = 2x 4.463%
YTM = 8.93%

Here, we need to find the coupon rate of the bédidwe need to do is to set up the bond pricing
equation and solve for the coupon payment as fallow

P = $1,070 €(PVIFA;.45%.2) + $1,000(PVIE 4506.2)

Solving for the coupon payment, we get:

C=%$39.24

Since this is the semiannual payment, the anraugdan payment is:
2 x $39.24 = $78.48

And the coupon rate is the coupon rate dividegdryalue, so:

Coupon rate = $78.48 / $1,000
Coupon rate = .0785 or 7.85%

The approximate relationship between nominal ederatesK), real interest rates)( and inflation
(h), is:

R=r+h

Approximater = .08 —.047
Approximater =.033 or 3.30%

The Fisher equation, which shows the exact relaligp between nominal interest rates, real interest
rates, and inflation, is:

Q+R)=(1+r)(1 +h)

(1 +.08)=(1+)(1+.047)

Exactr =[(1 +.08) /(1 +.047)] -1
Exactr = .0315 or 3.15%
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10. The Fisher equation, which shows the exact reiahigpp between nominal interest rates, real interest
rates, and inflation, is:

Q+R) =@ +r)(1 +h)

R=(1+.032)(1+.043) -1
R=.0764 or 7.64%

11. The Fisher equation, which shows the exact relaligmbetween nominal interest rates, real interest
rates, and inflation, is:

QA+R) =@ +r)(1 +h)

h=[(1+.14)/(1+.09)] -1
h = .0459 or 4.59%

12. The Fisher equation, which shows the exact reiahigpp between nominal interest rates, real interest
rates, and inflation, is:

Q+R) =@ +r)(1 +h)

r=[(1+.13)/(1.041)] - 1
r = .0855 or 8.55%

13. This is a note. The lower case “n” beside the nitgtdenotes it as such. The coupon rate, located i
the first column of the quote is 4%. The bid prige

Bid price = 97:29 = 97 29/32

Bid price = 97.90625% $1,000

Bid price = $979.0625

The previous day’s ask price is found by:

Previous day’'s asked price = Today’s asked priChange
Previous day’'s asked price = 97 90/32 — (-1/32)
Previous day’'s asked price = 97 31/32

The previous day’s price in dollars was:

Previous day’s dollar price = 97.968759$1,000
Previous day’s dollar price = $979.6875
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CHAPTERG6 B-111

This is a premium bond because it sells for mbaa t100% of face value. The current yield is based
on the asked price, so the current yield is:

Current yield = Annual coupon payment / Price
Current yield = $61.25/$1,135.625
Current yield = .0539 or 5.39%

The YTM is located under the “ASK YLD” column, ste YTM is 4.78%.
The bid-ask spread is the difference between itherice and the ask price, so:

Bid-Ask spread = 113:18 — 113:17
Bid-Ask spread = 1/32

Intermediate

Here, we are finding the YTM of semiannual coupamds for various maturity lengths. The bond
price equation is:

P =C(PVIFARy,) + $1,000(PVIke)

X: Py = $90(PVIFAy.1) + $1,000(PVIFy 1) = $1,167.15
P, = $90(PVIFAw1) + $1,000(PVIFy1) = $1,158.85
Py = $90(PVIFAw1) + $1,000(PVIFy19 = $1,140.47
Py = $90(PVIFAwS + $1,000(PVIFyy = $1,082.00
P, = $90(PVIFAw) +$1,000(PVIk) = $1,018.69
P13 =$1,000

Y: Py =S$70(PVIFA.9 + $1,000(PViby 1) = $850.26
P, = $70(PVIFAg1) + $1,000(PVlky1) = $856.79
Py = $70(PVIFA 1) + $1,000(PVlky, 19 = $871.65
Py = $70(PVIFAwS + $1,000(PVibyd = $922.21
P = $70(PVIFA) + $1,000(PViky) = $981.65
P13 =$1,000

All else held equal, the premium over par value & premium bond declines as maturity
approaches, and the discount from par value faseodnt bond declines as maturity approaches.
This is called “pull to par.” In both cases, thegkest percentage price changes occur at the shortes
maturity lengths.

Also, notice that the price of each bond whenime tis left to maturity is the par value, even thou
the purchaser would receive the par value plustigpon payment immediately. This is because we
calculate the clean price of the bond.
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16. Any bond that sells at par has a YTM equal todbgpon rate. Both bonds sell at par, so the initial
YTM on both bonds is the coupon rate, 7 percerithdfYTM suddenly rises to 9 percent:

Pil = $40(PVIFAwe + $1,000(PViky) = $949.24
Pred = $40(PVIF Ay 49 + $1,000(PVIky, 49 = $828.41
The percentage change in price is calculated as:
Percentage change in price = (New price — Origiriae) / Original price
APg% = ($949.24 —1,000) / $1,000 =-0.0508 or %08
APre6 = ($828.41 -1,000)/ $1,000 =-0.1716 or -8%1
If the YTM suddenly falls to 5 percent:
Pai = $40(PVIFAyq + $1,000(PViGy,g = $1,054.17
Pred = $40(PVIF Ay 49 + $1,000(PVIky 49 = $1,231.15
APgy% = ($1,054.17 — 1,000) / $1,000 = 0.0542 or +%42
APred =($1,231.15-1,000) / $1,000 = 0.2311 or +P%&1

All else the same, the longer the maturity of adydhe greater is its price sensitivity to chaniges
interest rates.

17. Initially, at a YTM of 7 percent, the prices okthwo bonds are:
=3 = $20(PVIFA 5019 + $1,000(PVIF 5519 = $818.59
Ps = $50(PVIFA 5019 + $1,000(PVIF 55,19 = $1,181.41
If the YTM rises from 7 percent to 9 percent:
=3 = $20(PVIFA 5019 + $1,000(PVIf 5519 = $719.15
Ps = $50(PVIFA 5019 + $1,000(PVIf 55,19 = $1,056.17
The percentage change in price is calculated as:
Percentage change in price = (New price — Origiriae) / Original price

AP% = ($719.15 - 818.59) / $818.59 =-0.1215 @&.13%
AP% = ($1,056.17 —1,181.41) / $1,181.41 =-0.106610.60%
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If the YTM declines from 7 percent to 5 percent:

P, =%$20(PVIFAsy19 + $1,000(PVIEsy1) = $934.72
Ps = $50(PVIFA 5019 + $1,000(PVIkse19 = $1,326.38
AP% = ($934.72 — 818.59) / $818.59 = 0.1419 or.39%

APs% =($1,326.38 —1,181.41)/ $1,181.41 = 0.122¥12.27%

All else the same, the lower the coupon rate boral, the greater is its price sensitivity to chesg
in interest rates.

The current yield is:

Current yield = Annual coupon payment / Price

Current yield = $80 / $930

Current yield = 0.0860 or 8.60%

The bond price equation for this bond is:

Po = $930 = $40(PVIFAy,36) + $1,000(PVIfrgs36)

Using a spreadsheet, financial calculator, ot &mal error we find:
R=4.39%

This is the semiannual interest rate, so the YSM i

YTM =2 x 4.39%
YTM = 8.78%

The effective annual yield is the same as the EgdRusing the EAR equation from the previous
chapter:

Effective annual yield = (1 + 0.0439) 1
Effective annual yield = 8.97%

The company should set the coupon rate on itshwwls equal to the required return. The required
return can be observed in the market by finding¥fi#& on outstanding bonds of the company. So,
the YTM on the bonds currently sold in the market i

P =$1,062 = $37.50(PVIR# 40) + $1,000(PVIkss,40)

Using a spreadsheet, financial calculator, of &mal error, we find:

R=3.46%
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20.

21.

22

This is the semiannual interest rate, so the YSM i

YTM =2 x 3.46%
YTM = 6.92%

Accrued interest is the coupon payment for theqgaetimes the fraction of the period that has

passed since the last coupon payment. Since we &a@miannual coupon bond, the coupon
payment per six months is one-half of the annuapoa payment. There are four months until the

next coupon payment, so one month has passedtbimd¢ast coupon payment. The accrued interest
for the bond is:

Accrued interest = $86/2 x 5/6
Accrued interest = $7.17

And we calculate the clean price as:

Clean price = Dirty price — Accrued interest

Clean price = $1,090 — 7.17

Clean price = $1,082.83

Accrued interest is the coupon payment for theqoketimes the fraction of the period that has
passed since the last coupon payment. Since we &a@miannual coupon bond, the coupon
payment per six months is one-half of the annuapoa payment. There are three months until the
next coupon payment, so three months have paseed #ie last coupon payment. The accrued
interest for the bond is:

Accrued interest = $75/2 x 3/6
Accrued interest = $18.75

And we calculate the dirty price as:

Dirty price = Clean price + Accrued interest

Dirty price = $865 + 18.75

Dirty price = $883.75

The bond has 10 years to maturity, so the borek m@guation is:

P = $871.55 = $41.25(PVIRA 20) + $1,000(PVlize20)

Using a spreadsheet, financial calculator, of &mal error, we find:
R=5.17%

This is the semiannual interest rate, so the YSM i

YTM =2x5.17%
YTM = 10.34%



23.

CHAPTERG6 B-115

The current yield is the annual coupon paymernitldty by the bond price, so:

Current yield = $82.50 / $871.55
Current yield = 0.0947 or 9.47%

a.

The coupon bonds have an 8% coupon which matbiee8% required return, so they will sell
at par. The number of bonds that must be soldesathount needed divided by the bond price,
so:

Number of coupon bonds to sell = $30,000,000,0&1 = 30,000

The number of zero coupon bonds to sell would be:

Price of zero coupon bonds = $1,000/3°68$214.55

Number of zero coupon bonds to sell = $30,000/Ck#14.55 = 139,829

The repayment of the coupon bond will be theyadue plus the last coupon payment times the
number of bonds issued. So:

Coupon bonds repayment = 30,000($1,080) = $320000

The repayment of the zero coupon bond will be fiae value times the number of bonds
issued, so:

Zeroes: repayment = 139,829($1,000) = $139,829,71

The total coupon payment for the coupon bonds lvalthe number bonds times the coupon
payment. For the cash flow of the coupon bondsnees to account for the tax deductibility of
the interest payments. To do this, we will multigihe total coupon payment times one minus
the tax rate. So:

Coupon bonds: (30,000)($80)(1 — .35) = $1,560&#h outflow

Note that this is cash outflow since the companyaking the interest payment.

For the zero coupon bonds, the first year intgpagment is the difference in the price of the
zero at the end of the year and the beginning efy#har. The price of the zeroes in one year
will be:

P, = $1,000/1.08 = $231.71

The year 1 interest deduction per bond will be gnice minus the price at the beginning of the
year, which we found in palt so:
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Year 1 interest deduction per bond = $231.714.58 = $17.16

The total cash flow for the zeroes will be theeirest deduction for the year times the number
of zeroes sold, times the tax rate. The cash fmwife zeroes in year 1 will be:

Cash flows for zeroes in Year 1 = (829)($17.16)(.35) = $840,000

Notice the cash flow for the zeroes is a caslowfThis is because of the tax deductibility of
the imputed interest expense. That is, the compats/to write off the interest expense for the
year, even though the company did not have a dashfér the interest expense. This reduces
the company’s tax liability, which is a cash inflow

During the life of the bond, the zero generatashcinflows to the firm in the form of the
interest tax shield of debt. We should note an ingm point here: If you find the PV of the
cash flows from the coupon bond and the zero coljmord, they will be the same. This is
because of the much larger repayment amount farahmes.

24. The maturity is indeterminate. A bond selling at pan have any length of maturity.

25. The bond asked price is 108:14, so the dollaregsc

26.

Percentage price = 108 14/32 = 108.4375%

Dollar price = 108.4375% x $1,000
Dollar price = $1,084.375

So the bond price equation is:

P =$1,084.375 = $32.25(PVIkAso) + $1,000(PV Ik 20)

Using a spreadsheet, financial calculator, ot &mal error, we find:
R=2.805%

This is the semiannual interest rate, so the YSM i

YTM = 2 x 2.805%
YTM =5.61%

The coupon rate of the bond is 5.375 percent hacbond matures in 25 years. The bond coupon
payments are semiannual, so the asked price is:

P = $26.875(PVIFAs255) + $1,000(PVIE 6206 59
P = $864.10
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28.

The bid-ask spread is two ticks. Each tick is 1432.03125 percent of par. We also know the bid

price must be less than the asked price, so thprhid is:

Bid price = $864.10 — 2(.03125)(10)
Bid price = $863.48

Here, we need to find the coupon rate of the bdhe. price of the bond is:

Percentage price = 106 17/32 = 106.53125%

Dollar price = 106.53125% x $1,000
Dollar price = $1,065.3125

So the bond price equation is:

P = $1,065.3125 €(PVIFA, 480%.1) + $1,000(PVI5 4551)

Solving for the coupon payment, we get:

C=$30.38

Since this is the semiannual payment, the anraugdan payment is:
2 x $30.38 = $60.76

And the coupon rate is the coupon rate dividegdryalue, so:

Coupon rate = $60.76 / $1,000
Coupon rate = .0608 or 6.08%

Here we need to find the yield to maturity. Thélaoprice of the bond is:

Dollar price = 94.183% x $1,000
Dollar price = $941.83

So, the bond price equation is:

P = $941.83 = $27(PVIRf 22 + $1,000(PVIRy 29

Using a spreadsheet, financial calculator, of &mal error, we find:
R =3.045%

This is the semiannual interest rate, so the YSM i

YTM = 2 x 3.045%
YTM = 6.09%

CHAPTERG6 B-117
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29. The bond price equation is:

P = $35.625(PVIFAo15.19 + $1,000(PVIE 010619
P = $1,075.92

The current yield is the annual coupon paymeritldty by the bond price, so:

Current yield = $71.25 / $1,075.92
Current yield = .0662 or 6.62%

30. Here, we need to find the coupon rate of the b@he.dollar price of the bond is:

Dollar price = 94.375% x $1,000
Dollar price = $943.75

Now, we need to do is to set up the bond priciggagion and solve for the coupon payment as
follows:

P =$943.75 €£(PVIFA; 425039 + $1,000(PVIE 4250 39

Solving for the coupon payment, we get:

C=%31.68

Since this is the semiannual payment, the anraugdan payment is:
2 x $31.68 = $63.37

And the coupon rate is the coupon rate dividegdryalue, so:

Coupon rate = $63.37 / $1,000
Coupon rate = .0634 or 6.34%

Challenge

31. To find the capital gains yield and the currerglgj we need to find the price of the bond. The
current price of Bond P and the price of Bond Brie year is:

P: R =$90(PVIFAyg + $1,000(PVIFy,s = $1,082.00
P = $90(PVIFA, 9 + $1,000(PVIFy) = $1,067.74

Current yield = $90 / $1,082.00 = .0832 or 8.32%
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The capital gains yield is:

Capital gains yield = (New price — Original @)d Original price

Capital gains yield = ($1,067.74 — 1,082.00) ,082.00 = —.0132 or —1.32%
The current price of Bond D and the price of B@noh one year is:
D: Py = $50(PVIFAw,9 + $1,000(PVIfy, s = $918.00

P, = $50(PVIFA ) + $1,000(PVIky, ) = $932.26

Current yield = $50 / $918.00 = .0545 or 5.45%

Capital gains yield = ($932.26 — 918.00) /&9D = +.0155 or +1.55%
All else held constant, premium bonds pay higlrenirincome while having price depreciation as
maturity nears; discount bonds do not pay highenirincome but have price appreciation as
maturity nears. For either bond, the total retwristill 7%, but this return is distributed diffetln

between current income and capital gains.

. a. The rate of return you expect to earn if you pase a bond and hold it until maturity is the
YTM. The bond price equation for this bond is:

P, = $1,105 = $80(PVIFA10) + $1,000(PVIFkes10)
Using a spreadsheet, financial calculator, at &and error we find:
R=YTM =6.54%

b. To find our HPY, we need to find the price of thend in two years. The price of the bond in
two years, at the new interest rate, will be:

P, = $80(PVIFA 54069 + $1,000(PVIF 54909 = $1,155.80

To calculate the HPY, we need to find the interate that equates the price we paid for the
bond with the cash flows we received. The cashdlow received were $80 each year for two
years, and the price of the bond when we soldhé &quation to find our HPY is:

Py = $1,105 = $80(PVIFAy,,) + $1,155.80(PVIlky2)

Solving forR, we get:

R=HPY =9.43%

The realized HPY is greater than the expected YwWih&n the bond was bought because interest
rates dropped by 1 percent; bond prices rise wieddsyfall.
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Calculator Solutions

3.
Enter 8 7% +$90 +$1,000
I

Solve for $1,119.43
4.
Enter 9 +$1,047.50 $80 $1,000
Solve for 7.26%
5.
Enter 16 6.8% +$1,051 $1,000
Solve for $73.33

Coupon rate = $73.33 / $1,000

Coupon rate =.0733 or 7.33%
6.
Enter 14%x 2 = 7.90% /2= +$85/2 = +$1,000

I

Solve for $1,050.28
7.
Enter 13x 2 = +$960 $84 /2= $1,000
Solve for 4.463%

YTM = 4.463%x 2

YTM = 8.93%
8.
Enter 10.5x 2 = 6.9% /2= +$1,070 $1,000
Solve for $39.24

Annual coupon = $39.24 2
Annual coupon = $78.48

Coupon rate = $78.48 / $1,000
Coupon rate = 7.85%
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Enter

Solve for

Enter

Solve for

Enter

Solve for

Enter

Solve for

Enter

Solve for

Enter

Solve for

Enter

Solve for

Enter

Solve for

Enter

Solve for

Bond X
7%
- LY
12 7%
7%
- LY
5 7%
7%
- LY
Bond Y
13 9%
9%
- LY
10 9%
9%
- LY

$1,167.15

$1,158.85

$1,140.47

$1,082.00

$1,018.69

$850.26

$856.79

$871.65

$922.21

+$90

+$90

+$90

+$90

+$90

+$70

+$70

+$70

+$70
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+$1,000

+$1,000

+$1,000

+$1,000

+$1,000

+$1,000

+$1,000

+$1,000

+$1,000
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Enter 1 9% +$70 +$1,000
Solve for $981.65

16. If both bonds sell at par, the initial YTM on bdilonds is the coupon rate, 8 percent. If the YTM
suddenly rises to 10 percent:

Pai
Enter 6 5% +$40 +$1,000
Solve for $949.24

I:’Ted
Enter 40 5% +$40 +$1,000
Solve for $828.41

APg% = ($949.24 — 1000) / $1,000 = —5.08%
APre = ($828.41 — 1000) / $1,000 = —17.16%

If the YTM suddenly falls to 6 percent:

Pai
Enter 6 3% +$40 +$1,000
Solve for $1,054.17
I:’Ted
Enter 40 3% +$40 +$1,000
I
Solve for $1,231.15

APgi% = ($1,054.17 — 1000) / $1,000 = +5.42%
APred% = ($1,231.15 — 1000) / $1,000 = +23.11%

All else the same, the longer the maturity of acdyahe greater is its price sensitivity to chaniges
interest rates.

17. Initially, at a YTM of 7 percent, the prices okthwo bonds are:
Ps

Enter 3.5% +$20 +$1,000

16

Solve for $818.59
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Ps
Enter 3.5% +$50 +$1,000
- A
Solve for $1,181.41
If the YTM rises from 7 percent to 9 percent:
Ps
Enter 4.5% +$20 +$1,000
- LY
Solve for $719.15
Ps
Enter 16 4.5% +$50 +$1,000
Y
Solve for $1,056.17

AP% = ($719.15 — 818.59) / $818.59 = -12.15%
APs% = ($1,056.17 — 1,181.41) / $1,181.41 = -10.60%

If the YTM declines from 7 percent to 5 percent:

P;
Enter 2.5% +$20 +$1,000
- LY
Solve for $934.72
Ps
Enter 2.5% +$50 +$1,000
- LY
Solve for $1,326.38

AP = ($934.72 — 818.59) / $818.59 = +14.19%
AP% = ($1,326.38 — 1,181.41) / $1,181.41 = +12.27%

All else the same, the lower the coupon rate boral, the greater is its price sensitivity to clemng
in interest rates.

18.
Enter 18x 2 = +$930 $80/2 = $1,000
Solve for 4.39%

YTM =2 x 4.39%
YTM = 8.78%
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Effective annual yield:

Enter 8.78% 2
Solve for 8.97%

19. The company should set the coupon rate on itshwws equal to the required return; the required
return can be observed in the market by findingvth# on outstanding bonds of the company.

Enter 20x 2 = +$1,062 $75/2 = $1,000
Solve for 3.46%

YTM = 2 x 3.46%

YTM = 6.92%
22.
Enter 10x2= +$871.55 $82.50/2 = $1,000
Solve for 5.17%

YTM =2x5.17%
YTM = 10.34%

23. a. The coupon bonds have an 8% coupon which matdtee8% required return, so they will
sell at par. For the zeroes, the price is:

Enter 20 8% +$1,000
Solve for $214.55

c. The price of the zeroes in one year will be:

Enter 19 8% +$1,000
Solve for $231.71

25.

Enter 15x2= +$1084.375 $64.50/ 2 $1,000
Solve for 2.805%

YTM = 2 x 2.805%
YTM = 5.61%



26.

Enter 25x 2= 6.48% /2 =
Solve for

27.

Enter 7x2= 4.96% /2=
Solve for

Annual coupon = $30.382
Annual coupon = $60.76

Coupon rate = $60.76 / $1,000
Coupon rate = .0608 or 6.08%

28.
Enter 12 x 2
Solve for 3.045%
YTM = 2 x 3.045%
YTM = .0609 or 6.09%
29.
Enter 9x2 6.02% / 2
Solve for
30.
Enter 18 x 2 6.85% /2
Solve for

Annual coupon = $31.68 2
Annual coupon = $63.37

Coupon rate = $63.37 / $1,000
Coupon rate = .0634 or 6.34%

$864.10

+$1,065.3125

+$941.83

$1,075.92

+$947.35

+$53.75/2 =

$30.38

$54 /2

$71.25/2

$31.68
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+$1,000

$1,000

$1,000

$1,000

$1,000
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31.
Bond P
Po
Enter 5 7% +$90 +$1,000
Solve for $1,082.00
P
Enter 4 7% +$90 +$1,000
Solve for $1,067.64
Current yield = $90 / $1,082.00 = 8.32%

Capital gains yield = ($1,067.64 — 1,082.0$) /082.00 = —1.32%
Bond D
Po
Enter 5 7% +$50 +$1,000
Solve for $918.00
P
Enter 4 7% +$50 +$1,000
Solve for $932.26

Current yield = $50 / $918.00 = 5.45%
Capital gains yield = ($932.26 — 918.00) / $918:001.55%

All else held constant, premium bonds pay higlrenirincome while having price depreciation as
maturity nears; discount bonds do not pay highenirincome but have price appreciation as

maturity nears. For either bond, the total retwristill 8%, but this return is distributed diffetln
between current income and capital gains.

32.

a.

Enter 10 +$1,105 $80 $1,000
Solve for 6.54%

This is the rate of return you expect to earn amrynvestment when you purchase the bond.
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b.
Enter 8 5.54% +$80 +$1,000
Solve for $1,155.80

The HPY is:
Enter 2 +$1,105 $80 $1,155.80
Solve for 9.43%

The realized HPY is greater than the expected YAlMn the bond was bought because interest
rates dropped by 1 percent; bond prices rise wiedds/fall.



CHAPTER 7
EQUITY MARKETS AND STOCK
VALUATION

Answersto Concepts Review and Critical Thinking Questions

1

The value of any investment depends on its cashsfl i.e., what investors will actually receive.
The cash flows from a share of stock are the divdde

Investors believe the company will eventually tstpaying dividends (or be sold to another
company).

In general, companies that need the cash willnoftggo dividends since dividends are a cash
expense. Young, growing companies with profitalsleestment opportunities are one example;
another example is a company in financial distr@$gs question is examined in depth in a later
chapter.

The general method for valuing a share of stodb iind the present value of all expected future
dividends. The dividend growth model presentedhia text is only valid (i) if dividends are
expected to occur forever; that is, the stock mlesidividends in perpetuity, and (ii) if a constant
growth rate of dividends occurs forever. A violatiof the first assumption might be a company that
is expected to cease operations and dissolve #salt finite number of years from now. The stock
of such a company would be valued by the methodhkisfchapter by applying the general method
of valuation. A violation of the second assumptimight be a start-up firm that isn’t currently
paying any dividends, but is expected to eventustlyt making dividend payments some number of
years from now. This stock would also be valuedh®ygeneral dividend valuation method of this
chapter.

The common stock probably has a higher price mr#uwe dividend can grow, whereas it is fixed
on the preferred. However, the preferred is leskyribecause of the dividend and liquidation
preference, so it is possible the preferred coalevbrth more, depending on the circumstances.

The two components are the dividend yield anddygital gains yield. For most companies, the
capital gains yield is larger. This is easy to fgecompanies that pay no dividends. For companies
that do pay dividends, the dividend yields arelyaoger five percent and are often much less.

Yes. If the dividend grows at a steady rate, sesdine stock price. In other words, the dividend
growth rate and the capital gains yield are theesam

In a corporate election, you can buy votes (byifmighares), so money can be used to influence or
even determine the outcome. Many would argue tmeesis true in political elections, but, in
principle at least, no one has more than one vote.

It wouldn’t seem to be. Investors who don't like thoting features of a particular class of stoek ar
under no obligation to buy it.
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Investors buy such stock because they want iggmizing that the shares have no voting power.
Presumably, investors pay a little less for sudrehithan they would otherwise.

Presumably, the current stock value reflects igle timing, and magnitude of all future cash flows
both short-ternand long-term. If this is correct, then the statemerialse.

A reasonable limit for the growth rate is the gtlowate of the economy, which in the U.S. has
historically been about 3 to 3.5 percent (afteroaoting for inflation). As we will see in a later
chapter, inflation has historically averaged al®percent, so 6 to 6.5 percent (after accounting fo
inflation) would be a reasonable limit.

Solutionsto Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these intermediate steps are included in this
solutions manual, rounding may appear to have occurred. However, the final answer for each problemis
found without rounding during any step in the problem.

Basic

The constant dividend growth model is:
R=Dx(1+g)/(R-0)

So, the price of the stock today is:

Po=Do(1+0)/(R-0)
P, =$2.20 (1.04) / (.11 - .04)
P = $32.69

The dividend at year 4 is the dividend today tirttess FVIF for the growth rate in dividends and
four years, so:

P;=D;(1+0)/(R-0)
P,=Do(1+9)/(R-0)

P; = $2.20 (1.04)/ (.11 — .04)
P; = $36.77

We can do the same thing to find the dividend &aiY16, which gives us the price in Year 15, so:

Pis=Dis(1+9)/ (R-0)

Pis= Do (1 +g)°/ (R-0)

Pis = $2.20 (1.04F/ (.11 - .04)
P.s = $58.87
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There is another feature of the constant dividgrmivth model: The stock price grows at the
dividend growth rate. So, if we know the stock prioday, we can find the future value for any time
in the future we want to calculate the stock prloethis problem, we want to know the stock price
in three years, and we have already calculatedtihek price today. The stock price in three years
will be:

P, = Py1 +9)°
P; = $32.69(1 + .04)
P; = $36.77

And the stock price in 15 years will be:

Pis = Py(1 +0)*°
P15 = $32.69(1 + .04F
Pis = $58.77

2. We need to find the required return of the sttdsing the constant growth model, we can solve the
equation foR. Doing so, we find:

R=(D./Py) +g

R= ($1.90 / $47.00) + .055
R=.0954 or 9.54%

3. The dividend yield is the dividend next year deddby the current price, so the dividend yield is:
Dividend yield = Q / Py
Dividend yield = $1.90 / $47.00
Dividend yield = .0404 or 4.04%

The capital gains yield, or percentage increagharstock price, is the same as the dividend drowt
rate, so:

Capital gains yield = 5.5%

4. Using the constant growth model, we find the patée stock today is:

Po=D:1/ (R-0)
Py = $3.75 / (.12 — .055)
P, = $57.69

5.  The required return of a stock is made up of twa9 The dividend yield and the capital gains
yield. So, the required return of this stock is:

R = Dividend yield + Capital gains yield
R=.034 + .063
R=.0970 or 9.70%
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We know the stock has a required return of 11gmérand the dividend and capital gains yield are
equal, so:

Dividend yield = 1/2(.11)
Dividend yield = .055 = Capital gains yield

Now we know both the dividend yield and capitahgayield. The dividend is simply the stock price
times the dividend yield, so:

D, = .055($75)
D, = $4.13

This is the dividend next year. The question dekghe dividend this year. Using the relationship
between the dividend this year and the dividend year:

D1 =Do(1 +9)
We can solve for the dividend that was just paid:

$4.13 = Q(1 + .055)
Do = $4.13/ 1.055
Do = $3.91

The price of any financial instrument is the présealue of the future cash flows. The future
dividends of this stock are an annuity for eighange so the price of the stock is the present value
an annuity, which will be:

Po = $17.00(PVIFA1%,9
P, = $87.48

The price a share of preferred stock is the dividdivided by the required return. This is the same
equation as the constant growth model, with a divid growth rate of zero percent. Remember,
most preferred stock pays a fixed dividend, sogitwavth rate is zero. This is a special case of the
dividend growth model where the growth rate is zenothe level perpetuity equation. Using this
equation, we find the price per share of the pretestock is:

R=D/Ry
R=$5.00/$84.12
R =.0594 or 5.94%

If the company uses straight voting, the boardigdatiors is elected one at a time. You will need to
own one-half of the shares, plus one share, inrdalguarantee enough votes to win the election.
So, the number of shares needed to guaranteeoslectder straight voting will be:

Shares needed = (300,000 shares/2) + 1
Shares needed = 150,001
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10.

11.

And the total cost to you will be the shares neétiaes the price per share, or:

Total cost = 150,004 $63
Total cost = $9,450,063

If the company uses cumulative voting, the bodrdiectors are all elected at once. You will need
1/(N + 1) percent of the stock (plus one share) toajuae election, where N is the number of seats
up for election. So, the percentage of the commasitgck you need will be:

Percent of stock needed = N+ 1)
Percent of stock needed =1/ (4 + 1)
Percent of stock needed = .20 or 20%

So, the number of shares you need to purchase is:

Number of shares to purchase = (300,000 x .20) + 1
Number of shares to purchase = 60,001

And the total cost to you will be the shares neétiaes the price per share, or:

Total cost = 60,00% $63
Total cost = $3,780,063

We need to find the growth rate of dividends. \gsine constant growth model, we can solve the
equation forg. Doing so, we find:

g=R-(Di/R)
g=.12—($3.80/ $65)
g = .0615 or 6.15%

Here, we have a stock that pays no dividends @oyears. Once the stock begins paying dividends,
it will have the same dividends forever, a preferseock. We value the stock at that point, usirg th
preferred stock equation. It is important to rememthat the price we find will be the price one
year before the first dividend, so:

P]_g = Dgo/ R
Py=%$20/.08
Py = $250.00

The price of the stock today is simply the presettie of the stock price in the future. We simply
discount the future stock price at the requiredrretThe price of the stock today will be:

P, = $250.00 / 1.08
P, = $57.93
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Here, we need to value a stock with two differegjuired returns. Using the constant growth model
and a required return of 15 percent, the stoclepoday is:

Po=D:./(R-0)
Py = $3.05 / (.15 — .05)
P, = $30.50

And the stock price today with a 10 percent retuilhbe:

Po=D:./(R-0)
Py = $3.05 / (.10 — .05)
P, = $61.00

All else held constant, a higher required retusgans that the stock will sell for a lower pricesd\|
notice that the stock price is very sensitive ®rdquired return. In this case, the required neteit
by 1/3 but the stock price doubled.

Intermediate

Here, we have a stock that pays no dividends éwers years. Once the stock begins paying
dividends, it will have a constant growth rate ofidends. We can use the constant growth model at
that point. It is important to remember that geheoastant dividend growth formula is:

P=[Dix (1+9)]/(R-0)

This means that since we will use the dividen¥@ar 7, we will be finding the stock price in Year
6. The dividend growth model is similar to the pmetsvalue of an annuity and the present value of a
perpetuity: The equation gives you the presentevaoe period before the first payment. So, the
price of the stock in Year 6 will be:

Ps=D;/ (R-0)
P = $9.00 / (.13 — .05)
Ps = $112.50

The price of the stock today is simply the PV loé stock price in the future. We simply discount
the future stock price at the required return. phee of the stock today will be:

P,=$112.50/1.18
P, = $54.04

The price of a stock is the PV of the future dénds. This stock is paying four dividends, so the
price of the stock is the PV of these dividendsalisited at the required return. So, the price ef th
stock is:

P,=$12/1.14 +$17/1.14 $22/1.14+ $27/ 1.14
P, = $39.87
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15.

16.

17.

18.

With supernormal dividends, we find the price bé tstock when the dividends level off at a
constant growth rate, and then find the presentevaf the future stock price, plus the presentesalu
of all dividends during the supernormal growth pdriThe stock begins constant growth after the
fourth dividend is paid, so we can find the pridghe stock at Year 4, when the constant dividend
growth begins, as:

P,=D,(1+9)/(R-0)
P, = $2.50(1.05) / (.11 — .05)
P, = $43.75

The price of the stock today is the present valuihe first four dividends, plus the present vabiie
the Year 4 stock price. So, the price of the stoday will be:

P,=$8.00/1.11 + $13.00/ 144 $15.00/ 1.13+ $2.50 / 1.1+ $43.75/ 1.11
P, = $59.19

With supernormal dividends, we find the price bé tstock when the dividends level off at a
constant growth rate, and then find the presentevaf the future stock price, plus the presentesalu
of all dividends during the supernormal growth pdriThe stock begins constant growth after the
third dividend is paid, so we can find the pricetloé stock in Year 3, when the constant dividend
growth begins as:

P, =D;(1+9)/(R-0)

Py=Do (1 +01)° (1 +0) / (R—-Q)

P; = $3.05(1.20)1.06) / (.13 — .06)
P; = $79.81

The price of the stock today is the present vafuée first three dividends, plus the present eaiti
the Year 3 stock price. The price of the stock yoddl be:

Py = $3.05(1.20) / 1.13 + $3.05(1.2001.1%F + $3.05(1.20)/ 1.13 + $79.81/ 1.13
Po = $65.64

The constant growth model can be applied everhef dividends are declining by a constant
percentage, just make sure to recognize the neggitoxwth. So, the price of the stock today will be:

Po=Do(1+9)/(R-0Q)
Py = $7.00(L — .05) / [(.10 — (~.05)]
P, = $44.33

We are given the stock price, the dividend groratie, and the required return, and are asked do fin
the dividend. Using the constant dividend growttdeipwe get:

Po=Do(1+9)/(R-0)
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Solving this equation for the dividend gives us:

Do=PR(R-0)/(1+9)
Do = $72(.11 — .065) / (1 + .065)
Dy = $3.04

The highest dividend yield will occur when theditgrice is the lowest. So, using the 52-week low
stock price, the highest dividend yield was:

Dividend yield = D/
Dividend yield = $1.42/$28.84
Dividend yield = .0492 or 4.92%

The lowest dividend yield occurred when the stogke was the highest, so:

Dividend yield = D/Rjgn
Dividend yield = $1.42/$37.51
Dividend yield = .0379 or 3.79%

With supernormal dividends, we find the price bé tstock when the dividends level off at a
constant growth rate, and then find the presentevaf the future stock price, plus the presentesalu
of all dividends during the supernormal growth pdriThe stock begins constant growth in Year 6,
so we can find the price of the stock in Year & gaar before the constant dividend growth begins
as:

Ps =Ds (1 +9)/ (R-0Q)

Ps=Do (1 +01)° (1 +0) / (R-Q)

Ps = $1.20(1.19(1.05) / (.11 — .05)
Ps = $50.11

The price of the stock today is the present valuthe first five dividends, plus the present vatie
the Year 5 stock price. The price of the stock yoddl be:

Py = $1.20(1.19) / 1.11 + $1.20(1.190.17 + $1.20(1.19)/ 1.1 + $1.20(1.19)/ 1.11
+$1.20(1.19)/ 1.1 + $23.73/ 1.11
Po = $37.17

According to the constant growth model, the stoeknss to be overvalued. In fact, the stock is
trading at a price more than twice as large aptlee we calculated. The factors that would affect
the stock price are both the supernormal growth aad the long-term growth rate, the length of the
supernormal growth, and the required return.

We need to find the required return of the stagésing the constant growth model, we can solve the
equation foR. Doing so, we find:

R=(D./Py) +g
R=[$1.28(1 + .015) / $31.61] + .015
R=0.0561 or 5.61%
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22

23.

The required return depends on the company andnthestry. Since Duke Energy is a regulated
utility company, there is little room for growthhik is the reason for the relatively high dividend
yield. Since the company has little reason to kegtpined earnings for new projects, a majority of
net income is paid to shareholders in the formiafldnds. This may change in the near future with
the deregulation of the electricity industry. Itiethe deregulation is probably already affectimg
expected growth rate for Duke Energy.

We need to find the required return of the stagésing the constant growth model, we can solve the
equation foR. Doing so, we find:

R=(D./Py) +g
R=[$0.72(1 — .10) / $79.60] + (~.10)
=—-0.0919 or -9.19%

Obviously, this number is incorrect. The requiretirn can never be negative. JC Penney investors
must believe that the dividend growth rate overghst 10 years is not indicative of future growth
in dividends.

For JC Penney, same-store sales had fallen dusmngqgb this period, while at the same time
industry same store sales had increased. AdditignBC Penney previously owned its own credit
subsidiary that had lost money in recent years.cimepany also experienced increased competition
from Wal-Mart, among others.

The annual dividend paid to stockholders is $0&8%] the dividend yield is 1 percent. Using the
equation for the dividend yield:

Dividend yield = Dividend / Stock price

We can plug the numbers in and solve for the spoide:

01=%032/p
P, = $0.32/.01
P, = $32.00

The dividend yield quoted in the newspaper is daah This means the price calculated using the
dividend will be slightly different from the actuarice. The required return for Tootsie Roll
shareholders using the dividend discount model is:

R=(D./Py) +g
R=[$0.32(1 + .07) / $32.43] + .07
R =0.0806 or 8.06%

This number seems low, although we are reallyami¢ to determine why as of this point in the
book. We will have more to say about this numbea later chapter.
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24. We are asked to find the dividend yield and cagjtans yield for each of the stocks. All of the
stocks have a 16 percent required return, whitheisum of the dividend yield and the capital gains
yield. To find the components of the total retuwe need to find the stock price for each stock.
Using this stock price and the dividend, we cardate the dividend yield. The capital gains yield
for the stock will be the total return (requiredur®) minus the dividend yield.

Wi Po=Dy(1+g)/ (R-g)
P, = $2.80(1.10)/(.16 — .10)
P, = $51.33

Dividend yield = B/P,
Dividend yield = $2.80(1.10)/$51.33
Dividend yield = .06 or 6%

Capital gains yield = Total return — Dividend Igie
Capital gains yield = .16 — .06
Capital gains yield = .10 or 10%

X: Py=Dy(1+g)/(R-09)
P, = $2.80/(.16 — .00)
P, = $17.50

Dividend yield = B/P,
Dividend yield = $2.80/$17.50
Dividend yield = .16 or 16%

Capital gains yield = Total return — Dividend Igie
Capital gains yield = .16 — .16
Capital gains yield = .00 or 0%

Y: Py=Dy(1+9)/(R-09)
P, = $2.80(1 — .05)/[.16 — (—.05)]
P, = $12.67

Dividend yield = B/P,
Dividend yield = $2.80(.95)/$12.67
Dividend yield = .21 or 21%

Capital gains yield = Total return — Dividend Igie
Capital gains yield = .16 — .21
Capital gains yield = —.05 or —5%



B-138 SOLUTIONS

25,

Z:

To find the price of Stock Z, we find the prioéthe stock when the dividends level off at a
constant growth rate, and then find the presentevaf the future stock price, plus the present
value of all dividends during the supernormal gtoyweriod. The stock begins constant growth
in Year 3, so we can find the price of the stock'@ar 2, one year before the constant dividend
growth begins as:

PR=D,(1+g)/(R-9)

P=Dp (1 +0)° (1 +g)/ (R-0)

P, = $2.80(1.20%1.12) / (.16 — .12)
P, =$112.90

The price of the stock today is the present valuthe first three dividends, plus the present
value of the Year 3 stock price. The price of ttuek today will be:

P, = $2.80(1.20) / 1.16 + $2.80(1.20)1.16 + $112.90 1.16
P, = $89.79

Dividend yield = B/P,
Dividend yield = $2.80(1.20)/$89.79
Dividend yield = .037 or 3.7%

Capital gains yield = Total return — Dividend Igie
Capital gains yield = .16 — .037
Capital gains yield = .123 or 12.3%

In all cases, the required return is 16%, butriétern is distributed differently between current
income and capital gains. High-growth stocks haveappreciable capital gains component but a
relatively small current income vyield; conversetyature, negative-growth stocks provide a high
current income but also price depreciation oveetim

a.

Using the constant growth model, the price ofdfoek paying annual dividends will be:
Py=Do(1 +g)/ (R—g) = $2.40(1.06)/(.12 — .06) = $42.40

If the company pays quarterly dividends insted@mual dividends, the quarterly dividend
will be one-fourth of annual dividend, or:

Quarterly dividend: $2.40(1.06)/4 = $0.636

To find the equivalent annual dividend, we mussume that the quarterly dividends are
reinvested at the required return. We can thenthiseinterest rate to find the equivalent
annual dividend. In other words, when we receivedbarterly dividend, we reinvest it at the
required return on the stock. So, the effectiveriguly rate is:

Effective quarterly rate: 1.72— 1 = .0287
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The effective annual dividend will be the FVA ofetlgquarterly dividend payments at the
effective quarterly required return. In this cabe, effective annual dividend will be:

Effective D = $0.636(FVIFA 75,9 = $2.66

Now, we can use the constant growth model to thredcurrent stock price as:

P, = $2.66/(.12 — .06) = $44.26

Note that we cannot simply find the quarterly efifee required return and growth rate to find

the value of the stock. This would assume the dmit$ increased each quarter, not each year.

Assuming you can reinvest the dividends at theiredueturn of the stock, this model would
be appropriate.



CHAPTER 8
NET PRESENT VALUE AND OTHER
INVESTMENT CRITERIA

Answersto Concepts Review and Critical Thinking Questions

1

A payback period less than the project’s life neetnat the NPV is positive for a zero discount rhte
nothing more definitive can be said. For discowtes greater than zero, the payback period will sti
be less than the project’s life, but the NPV maybsitive, zero, or negative, depending on whetiner
discount rate is less than, equal to, or greatar the IRR.

If a project has a positive NPV for a certain digat rate, then it will also have a positive NPV &
zero discount rate; thus the payback period musdesmthan the project life. If NPV is positivegth
the present value of future cash inflows is gre#itan the initial investment cost; thus Pl must be
greater than 1. If NPV is positive for a certaisatiunt rate R, then it will be zero for some larger
discount rate R*; thus the IRR must be greater tharrequired return.

a.

Payback period is simply the break-even point eédes of cash flows. To actually compute the
payback period, it is assumed that any cash floauwing during a given period is realized
continuously throughout the period, and not anglsi point in time. The payback is then the point
in time for the series of cash flows when the atitiash outlays are fully recovered. Given some
predetermined cutoff for the payback period, theigien rule is to accept projects that payback
before this cutoff, and reject projects that takeger to payback.

The worst problem associated with payback persothat it ignores the time value of money. In
addition, the selection of a hurdle point for paglbperiod is an arbitrary exercise that lacks any
steadfast rule or method. The payback period isdoigowards short-term projects; it fully ignores
any cash flows that occur after the cutoff point.

Despite its shortcomings, payback is often usezhb®e (1) the analysis is straightforward and
simple and (2) accounting numbers and estimatesearhly available. Materiality consider-ations
often warrant a payback analysis as sufficient;ntesiance projects are another example where
the detailed analysis of other methods is often mexded. Since payback is biased towards
liquidity, it may be a useful and appropriate as@ymethod for short-term projects where cash
management is most important.

The average accounting return is interpreted asvamage measure of the accounting perfor-
mance of a project over time, computed as someageegurofit measure due to the project divided
by some average balance sheet value for the projdis text computes AAR as average net
income with respect to average (total) book vatigen some predetermined cutoff for AAR, the
decision rule is to accept projects with an AARektess of the target measure, and reject all other
projects.
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AAR is not a measure of cash flows and marketie&zabut a measure of financial statement
accounts that often bear little semblance to tHevamt value of a project. In addition, the

selection of a cutoff is arbitrary, and the timéueaof money is ignored. For a financial manager,
both the reliance on accounting numbers rather teévant market data and the exclusion of
time value of money considerations are troublingsjte these problems, AAR continues to be
used in practice because (1) the accounting infbomas usually available, (2) analysts often use
accounting ratios to analyze firm performance, é3)dmanagerial compensation is often tied to
the attainment of certain target accounting ratialg

NPV is simply the sum of the present values ofageet’s cash flows. NPV specifically measures,
after considering the time value of money, theinetease or decrease in firm wealth due to the
project. The decision rule is to accept projectd tlave a positive NPV, and reject projects with a
negative NPV.

NPV is superior to the other methods of analyses@nted in the text because it has no serious
flaws. The method unambiguously ranks mutually esigle projects, and can differentiate
between projects of different scale and time haridde only drawback to NPV is that it relies on
cash flow and discount rate values that are oft#éimates and not certain, but this is a problem
shared by the other performance criteria as welpréject with NPV = $2,500 implies that the
total shareholder wealth of the firm will incredse$2,500 if the project is accepted.

The IRR is the discount rate that causes the NiPA/series of cash flows to be equal to zero. IRR
can thus be interpreted as a financial break-ean af return; at the IRR discount rate, the net
value of the project is zero. The IRR decision iigléo accept projects with IRRs greater than the
discount rate, and to reject projects with IRRs kasn the discount rate.

IRR is the interest rate that causes NPV for &seaf cash flows to be zero. NPV is preferred in
all situations to IRR; IRR can lead to ambiguowsutts if there are non-conventional cash flows,
and also ambiguously ranks some mutually exclugregects. However, for stand-alone projects
with conventional cash flows, IRR and NPV are iotengeable techniques.

IRR is frequently used because it is easier fonynfinancial managers and analysts to rate
performance in relative terms, such as “12%”", timabsolute terms, such as “$46,000.” IRR may
be a preferred method to NPV in situations whereajppropriate discount rate is unknown or
uncertain; in this situation, IRR would provide madnformation about the project than would
NPV.

The profitability index is the present value oEleanflows relative to the project cost. As sugh, i
Is a benefit/cost ratio, providing a measure of tle&tive profitability of a project. The
profitability index decision rule is to accept projs with a PI greater than one, and to reject
projects with a Pl less than one.

PI = ( NPV + cost) / cost = 1 + ( NPV / costfalfirm has a basket of positive NPV projects and
IS subject to capital rationing, Pl may provideamd ranking measure of the projects, indicating
the “bang for the buck” of each particular project.
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8.

10.

11.

12.

For a project with future cash flows that are aniaty:
Payback=1/C

And the IRR is:

0=-I1+C/IRR

Solving the IRR equation for IRR, we get:
IRR=C/I

Notice this is just the reciprocal of the payb&8:
IRR =1/ Payback

For long-lived projects with relatively constaist flows, the sooner the project pays back, thatgr
is the IRR.

There are a number of reasons. Two of the mosbritapt have to do with transportation costs and
exchange rates. Manufacturing in the U.S. placedithshed product much closer to the point of sale
resulting in significant savings in transportatmosts. It also reduces inventories because goadslsp
less time in transit. Higher labor costs tend teeaifthese savings to some degree, at least cothfzare
other possible manufacturing locations. Of gregtartance is the fact that manufacturing in the U.S.
means that a much higher proportion of the costgard in dollars. Since sales are in dollars,nisie
effect is to immunize profits to a large extentiagtfluctuations in exchange rates. This issue is
discussed in greater detalil in the chapter onmnatgwnal finance.

The single biggest difficulty, by far, is coming with reliable cash flow estimates. Determining an
appropriate discount rate is also not a simple.t@bkese issues are discussed in greater depttein th
next several chapters. The payback approach isaplpbhe simplest, followed by the AAR, but even
these require revenue and cost projections. Theodided cash flow measures (NPV, IRR, and
profitability index) are really only slightly modifficult in practice.

Yes, they are. Such entities generally need tzalk available capital efficiently, just as foofits do.
However, it is frequently the case that the “revesiudrom not-for-profit ventures are not tangildfter
example, charitable giving has real opportunitytgdsut the benefits are generally hard to meaJure.
the extent that benefits are measurable, the questian appropriate required return remains. Pakyba
rules are commonly used in such cases. Finalljistigacost/benefit analysis along the lines intech
should definitely be used by the U.S. governmemt would go a long way toward balancing the
budget!

The yield to maturity is the internal rate of meton a bond. The two concepts are identical whth t
exception that YTM is applied to bonds and IRRpgpleed to capital budgeting.
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14.

15.
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The MIRR is calculated by finding the present eadf all cash outflows, the future value of allftas
inflows to the end of the project, and then caltotathe IRR of the two cash flows. As a resulg th
cash flows have been discounted or compounded éymarest rate (the required return), and then the
interest rate between the two remaining cash fl@vsalculated. As such, the MIRR is not a true
interest rate. In contrast, consider the IRR. Ifi yake the initial investment, and calculate thigirie
value at the IRR, you can replicate the future dlsias of the project exactly.

The statement is incorrect. It is true that if ywalculate the future value of all intermediatehcsws

to the end of the project at the required retunentcalculate the NPV of this future value and the
initial investment, you will get the same NPV. Hoxwe NPV says nothing about reinvestment of
intermediate cash flows. The NPV is the presenievalf the project cash flows. What is actually done
with those cash flows once they are generated tigalevant. Put differently, the value of a project
depends on the cash flows generated by the prajetion the future value of those cash flows. The
fact that the reinvestment “works” only if you ube required return as the reinvestment rate i als
irrelevant simply because reinvestment is not @iéein the first place to the value of the project.

One caveat: Our discussion here assumes thataie flows are truly available once they are
generated, meaning that it is up to firm managerteedéecide what to do with the cash flows. In derta
cases, there may be a requirement that the caels the reinvested. For example, in international
investing, a company may be required to reinvestdash flows in the country in which they are
generated and not “repatriate” the money. Such Juaek said to be “blocked” and reinvestment
becomes relevant because the cash flows are mpaitrailable.

The statement is incorrect. It is true that if yealculate the future value of all intermediatehcsws

to the end of the project at the IRR, then caleulite IRR of this future value and the initial
investment, you will get the same IRR. Howeverjraghe previous question, what is done with the
cash flows once they are generated does not dffe¢RR. Consider the following example:

Go C C, IRR
Project A -$100 $10 $110 10%

Suppose this $100 is a deposit into a bank accdim IRR of the cash flows is 10 percent. Does the
IRR change if the Year 1 cash flow is reinvestedhi@& account, or if it is withdrawn and spent on

pizza? No. Finally, consider the yield to matudsiculation on a bond. If you think about it, th& M

is the IRR on the bond, but no mention of a reitmesit assumption for the bond coupons is
suggested. The reason is that reinvestment iseuaal to the YTM calculation; in the same way,

reinvestment is irrelevant in the IRR calculati@ur caveat about blocked funds applies here as well
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Solutionsto Questions and Problems

Basic

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these inter mediate steps are included in this solutions
manual, rounding may appear to have occurred. However, the final answer for each problem is found
without rounding during any step in the problem.

1

To calculate the payback period, we need to fimel time that the project has recovered its initial
investment. After two years, the project has ciate

$1,200 + 1,500 = $2,700
in cash flows. The project still needs to createther:
$3,400 — 2,700 = $700

in cash flows. During the third year, the cashwBofrom the project will be $900. So, the payback
period will be 2 years, plus what we still needriake divided by what we will make during the third
year. The payback period is:

Payback = 2 + ($700 / $900)
Payback = 2.78 years

To calculate the payback period, we need to fimel time that the project has recovered its initial
investment. The cash flows in this problem are mmudy, so the calculation is simpler. If the ialti
cost is $3,400, the payback period is:

Payback = 4 + $360 / $760
Payback = 4.47 years

There is a shortcut to calculate payback periodmhe future cash flows are an annuity. Just divid
the initial cost by the annual cash flow. For ti3480 cost, the payback period is:

Payback = $3,400 / $760
Payback = 4.47 years

For an initial cost of $4,450, the payback pei&d

Payback = $4,450 / $760
Payback = 5.86 years

The payback period for an initial cost of $6,880ai little trickier. Notice that the total cashlaviis
after eight years will be:

Total cash inflows = 8($760)
Total cash inflows = $6,080
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If the initial cost is $6,800, the project neveryp back. Notice that if you use the shortcut fomuty
cash flows, you get:

Payback = $6,800 / $760
Payback = 8.95 years

This answer does not make sense since the casis 8top after eight years, so again, we must
conclude the payback period is never

Project A has cash flows of:

Cash flows = $13,000 + 19,000
Cash flows = $32,000

during the first two years. The cash flows ark shiort by $3,000 of recapturing the initial int@ent,
so the payback for Project A is:

Payback = 2 + ($3,000 / $14,000)
Payback = 2.21 years

Project B has cash flows of:

Cash flows = $18,000 + 27,000 + 38,000
Cash flows = $83,000

during the first three years. The cash flows ar short by $12,000 of recapturing the initial
investment, so the payback for Project B is:

Payback = 3 + ($12,000 / $225,000)
Payback = 3.05 years

Using the payback criterion and a cutoff of 3 gearccept project A and reject project B.

Our definition of AAR is the average net incomeidied by the average book value. The average net
income for this project is:

Average net income = ($1,643,000 + 1,987,000 23,(0 + 1,308,000) / 4
Average net income = $1,615,250

And the average book value is:

Average book value = ($16,000,000 + 0) / 2
Average book value = $8,000,000
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So, the AAR for this project is:

AAR = Average net income / Average book value
AAR = $1,615,250 / $8,000,000

AAR =.2019 or 20.19%

5. The IRR is the interest rate that makes the NPYhefproject equal to zero. So, the equation teéihds
the IRR for this project is:

=—$130,000 + $68,000/(1+IRR) + $71,000/(1+IRR$54,000/(1+|RR’)
Using a spreadsheet, financial calculator, ot &mal error to find the root of the equation, wedfthat:
IRR = 23.65%

Since the cash flows are conventional and theitRfteater than the required return, we would actep
project.

6. The NPV of a project is the PV of the outflows msrby the PV of the inflows. The equation for the
NPV of this project at an 11 percent required retar

NPV = — $130,000 + $68,000/1.11 + $71,000/14 $54,000/1.11
NPV = $28,730.79

At an 11 percent required return, the NPV is pasitso we would accept the project.
The equation for the NPV of the project at a 2itest required return is:

NPV = — $130,000 + $68,000/1.27 + $71,000/12%54,000/1.2¥
NPV = — $6,074.35

At a 27 percent required return, the NPV is negato we would reject the project.

7. The NPV of a project is the PV of the outflows msrby the PV of the inflows. Since the cash inflows
are an annuity, the equation for the NPV of thiggut at an 8 percent required return is:

NPV = — $7,200 + $1,700(PVIRA 9
NPV = $3,419.71

At an 8 percent required return, the NPV is pesjtso we would accept the project.
The equation for the NPV of the project at a 2¢cest required return is:

NPV = — $7,200 + $1,700(PVIF4y, 9
NPV = —$1,138.65
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At a 24 percent required return, the NPV is negato we would reject the project.

We would be indifferent to the project if the r@gd return was equal to the IRR of the projeaicsi
at that required return the NPV is zero. The IRRhefproject is:

= $7,200 + $1,700(PVIFdx o
IRR = .1848 or 18.48%

The IRR is the interest rate that makes the NP\thef project equal to zero. So, the equation that
defines the IRR for this project is:

=—$36,000 + $14,700/(1+IRR) + $19,600/(1+IRR$13,100/(1+IRR’)
Using a spreadsheet, financial calculator, ot &l error to find the root of the equation, wedfthat:

IRR =15.37%

The NPV of a project is the PV of the outflows msrby the PV of the inflows. At a zero discounterat
(and only at a zero discount rate), the cash floarsbe added together across time. So, the NPNeof t
project at a zero percent required return is:

NPV =—-$36,000 + 14,700 + 19,600 + 13,100
NPV = $11,400

The NPV at a 10 percent required return is:

NPV =— $36,000 + $14,700/1.10 + $19,600/14613,100/1.1
NPV = $3,404.21

The NPV at a 20 percent required return is:

NPV = — $36,000 + $14,700/1.20 + $19,600/1 2@13,100/1.20
NPV = -$2,557.87

And the NPV at a 30 percent required return is:

NPV = - $36,000 + $14,700/1.30 + $19,600/18®%13,100/1.3)
NPV = — $7,132.00

Notice that as the required return increasesNfP¥ of the project decreases. This will always roe t
for projects with conventional cash flows. Conventl cash flows are negative at the beginning ef th
project and positive throughout the rest of thgqu
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10. a. The IRR is the interest rate that makes the NPthefproject equal to zero. The equation for the R
Project Ais:

0 = —$40,000 + $24,000/(1+IRR) + $20,000/(1+IRR$16,000/(1+IRFR)+ $12,000/(1+IRR)

Using a spreadsheet, financial calculator, @&l tand error to find the root of the equation, el f
that:

IRR = 32.98%
The equation for the IRR of Project B is:
0 = —$40,000 + $14,000/(1+IRR) + $18,000/(1+IRR$22,000/(1+IRR)+ $26,000/(1+IRK)

Using a spreadsheet, financial calculator, @l tand error to find the root of the equation, el f
that:

IRR =30.72%

Examining the IRRs of the projects, we see thatlRR, is greater than the IRRso IRR decision
rule implies accepting project A. This may not beaarect decision; however, because the IRR
criterion has a ranking problem for mutually exohesprojects. To see if the IRR decision rule is
correct or not, we need to evaluate the project iPV

b. The NPV of Project A is:

NPV, = —$40,000 + $24,000/1.11+ $20,000/%.2316,000/1.1%+ $12,000/1.11
NPV, = $17,457.90

And the NPV of Project B is:

NPV; = —=$40,000 + $14,000/1.11 + $18,000/£.4%22,000/1.1%1+ $26,000/1.11
NPV; = $20,435.03

The NP\ is greater than the NRYso we should accept Project B.
c. To find the crossover rate, we subtract the chshsffrom one project from the cash flows of the
other project. Here, we will subtract the cash 8dar Project B from the cash flows of Project A.

Once we find these differential cash flows, we fihd IRR. The equation for the crossover rate is:

Crossover rate: 0 = $10,000/(1+R) + $2,000/(£+R$6,000/(1+R)— $14,000/(1+F)
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Using a spreadsheet, financial calculator, @&l tand error to find the root of the equation, el f
that:

R =22.42%

At discount rates above 22.42% choose projed¢bigliscount rates below 22.42% choose project
B; indifferent between A and B at a discount rdt@242%.

11. The IRR is the interest rate that makes the NPthefproject equal to zero. The equation to cateula
the IRR of Project X is:

= -$8,000 + $4,300/(1+IRR) + $2,700/(1+IRR)$3,800/(1+IRR)
Using a spreadsheet, financial calculator, ot &mal error to find the root of the equation, wedfthat:
IRR = 17.16%
For Project Y, the equation to find the IRR is:

= -$8,000 + $4,100/(1+IRR) + $2,775/(1+IRR)$3,950/(1+IRR)
Using a spreadsheet, financial calculator, ot &mal error to find the root of the equation, wedfthat:
IRR = 16.98%
To find the crossover rate, we subtract the chstsffrom one project from the cash flows of theest
project, and find the IRR of the differential cdbws. We will subtract the cash flows from Projétt
from the cash flows from Project X. It is irrelevawhich cash flows we subtract from the other.
Subtracting the cash flows, the equation to cateutze IRR for these differential cash flows is:
Crossover rate: 0 = $200/(1+R) — $75/(1%R$150/(1+R)
Using a spreadsheet, financial calculator, ot &mal error to find the root of the equation, wedfthat:
R =7.36%
The table below shows the NPV of each projectdifferent required returns. Notice that Project Y

always has a higher NPV for discount rates belo®6 percent, and always has a lower NPV for
discount rates above 7.36 percent.
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R SNPVy SNPVy,
0% 2,800.00 2,825.00
5% 1,826.80 1,833.93

10% 995.49 988.35
15% 279.28 260.71
20% —342.59 ~370.37
25% ~886.40 —921.60

12. a. The equation for the NPV of the project is:
NPV = — $25,000,000 + $51,000,000/1.10 — $9,00001G = $13,925,619.83
The NPV is greater than 0, so we would accepptbpect.
b. The equation for the IRR of the project is:
0 = —-$28M + $53M/(1+IRR) — $8M/(1+IRR)

From Descartes’ rule of signs, we know there tare IRRs since the cash flows change signs
twice. From trial and error, the two IRRs are:

IRR = 84.49%, —80.49%

When there are multiple IRRs, the IRR deciside ist ambiguous. Both IRRs are correct, that is,
both interest rates make the NPV of the projecaktpzero. If we are evaluating whether or not
to accept this project, we would not want to ugelRR to make our decision.

13. The profitability index is defined as the PV o&tbash inflows divided by the PV of the cash owifio
The equation for the profitability index at a remai return of 10 percent is:

($13,000/1.10 + $8,500/146 $5,500/1.1%) / $20,000

Pl
Pl =1.149

The equation for the profitability index at a re&gd return of 15 percent is:

($13,000/1.15 + $8,500/145 $5,500/1.1% / $20,000
1.067

Pl
Pl
The equation for the profitability index at a reggd return of 22 percent is:

($13,000/1.22 + $8,500/122 $5,500/1.23 / $20,000
0.970

T T
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15.
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We would accept the project if the required retwere 10 percent or 15 percent since the Pl istgrea
than one. We would reject the project if the regaireturn were 22 percent since the Pl is less than

one.

a.

The profitability index is defined as the PV otthash inflows divided by the PV of the cash
outflows. The equation for the profitability indéx each project is:

Pl = ($17,000/1.11 + $20,000/1214 $24,000/1.1% / $45,000
P} =1.091

Pl, = ($6,000/1.11 + $13,000/1.44 $9,000/1.1%) / $20,000
Pl = 1.127

The profitability index decision rule implies thae accept project Il, since Ak greater than the
Pl,.

The NPV of each project is:

NPV, = — $45,000 + $17,000/1.11 + $20,000/% £524,000/1.11
NPV, = $4,096.36

NPV, = — $20,000 + $6,000/1.11 + $13,000/£.239,000/1.11
NPV, = $2,537.22

The NPV decision rule implies accepting Projesirnce the NPVis greater than the NRV

Using the profitability index to compare mutuadiyclusive projects can be ambiguous when the
magnitude of the cash flows for the two projects @irdifferent scale. In this problem, project | is
roughly 2 times as large as project Il and produzdarger NPV, yet the profitability index
criterion implies that project Il is more accep&abl

The payback period for each project is:

A: 3+ ($162,000/$480,000) = 3.34 years

B: 21+ ($1,100/$12,700) = 2.09 years

The payback criterion implies accepting projecbBcause it pays back sooner than project A.

The NPV for each project is:

A: NPV = —$325,000 + $43,000/1.15 + $51,000/14%69,000/1.15+ $480,000/1.15
NPV = $70,764.81

B: NPV =-%$30,000 + $15,800/1.15 + $13,100/14%12,700/1.15+ $9,700/1.1%5
NPV = $7,541.08

NPV criterion implies we accept project A becapegect A has a higher NPV than project B.
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16.

The IRR for each project is:
A:  $325,000 = $43,000/(1+IRR) + $51,000/(1+IRR)$69,000/(1+IRR)+ $480,000/(1+IRR)

Using a spreadsheet, financial calculator, ofl &arad error to find the root of the equation, wedfi
that:

IRR = 21.91%
B:  $30,000 = $15,800/(1+IRR) + $13,100/(1+IRR)$12,700/(1+IRR)+ $9,700/(1+IRR)

Using a spreadsheet, financial calculator, ofl &arad error to find the root of the equation, wedfi
that:

IRR = 28.02%
IRR decision rule implies we accept project Baaese IRR for B is greater than IRR for A.
The profitability index for each project is:

A: Pl =($43,000/1.15 + $51,000/1%:6$69,000/1.15+ $480,000/1.1%5 / $325,000
Pl=1.218

B: Pl=($15,800/1.15 + $13,100/12#5$12,700/1.15+ $9,700/1.1% / $30,000
Pl=1.251
Profitability index criterion implies accept pegjt B because its Pl is greater than project A’s.

In this instance, the NPV criterion implies thatuyshould accept project A, while payback period,
IRR, and the profitability index imply that you sid accept project B. The final decision should be
based on the NPV since it does not have the ranfiinglem associated with the other capital
budgeting techniques. Therefore, you should aquegpect A.

The IRR for each project is:

M: $190,000 = $75,000/(1+IRR) + $90,000/(1+IRR)$85,000/(1+IRR)+ $70,000/(1+IRR)

Using a spreadsheet, financial calculator, ofl &arad error to find the root of the equation, wedfi
that:

IRR = 24.94%
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N: $300,000 = $110,000/(1+IRR) + $145,000/(1+/RR}130,000/(1+IRR)+ 95,000/(1+IRR)

Using a spreadsheet, financial calculator, ofl &arad error to find the root of the equation, wedfi
that:

IRR = 22.38%
IRR decision rule implies we accept project M hessalRR for M is greater than IRR for N.
The NPV for each project is:

M: NPV = - $190,000 + $75,000/1.15 + $90,000/14585,000/1.15+ $70,000/1.15
NPV = $39,181.93

N: NPV =—$300,000 + $110,000/1.15 + $145,0001+ $130,000/1.15+ $95,000/1.15
NPV = $45,086.67

NPV criterion implies we accept project N becapsgect N has a higher NPV than project M.
Accept project N since the NPV is higher. IRR aarive used to rank mutually exclusive projects.
The profitability index for each project is:

Y: Pl=($16,000/1.12 + $13,000/1%2$15,000/1.12+ $11,000/1.19 / $35,000
Pl =1.209

Z: PI=($25,000/1.12 + $24,000/1°12$22,000/1.12+ $21,000/1.19 / $60,000
Pl=1.174
Profitability index criterion implies accept pegj Y because its Pl is greater than project Z's.

The NPV for each project is:

Y: NPV = - $35,000 + $16,000/1.12 + $13,000/1 4%15,000/1.1>+ $11,000/1.1%
NPV = $7,316.64

Z: NPV =-$60,000 + $25,000/1.12 + $24,000/14%$22,000/1.12+ $21,000/1.1%2
NPV = $10,459.13

NPV criterion implies we accept project Z becapsgect Z has a higher NPV than project Y.

Accept project Z since the NPV is higher. The patility index cannot be used to rank mutually
exclusive projects.
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18.

19.

20.

To find the crossover rate, we subtract the clstsffrom one project from the cash flows of theest
project, and find the IRR of the differential caihws. We will subtract the cash flows from Projdct
from the cash flows from Project I. It is irreletawhich cash flows we subtract from the other.
Subtracting the cash flows, the equation to cateutze IRR for these differential cash flows is:

Crossover rate: 0 = $24,000/(1+R) + $4,000/(£+R$15,000/(1+R)— $20,000/(1+F)
Using a spreadsheet, financial calculator, ot &mal error to find the root of the equation, wedfthat:
R =9.65%

At a lower interest rate, project J is more valadiecause of the higher total cash flows. At déig
interest rate, project | becomes more valuableesihe differential cash flows received in the fixgb
years are larger than the cash flows for project J.

If the payback period is exactly equal to the @cop life then the IRR must be equal to zero sithee
project pays back exactly the initial investmenmtthie project never pays back its initial investien
then the IRR of the project must negative.

At a zero discount rate (and only at a zero digtoate), the cash flows can be added togethesscro
time. So, the NPV of the project at a zero percegtiired return is:

NPV = - $487,160 + 170,605 + 189,895 + 150,38B5,867
NPV = $159,594

If the required return is infinite, future cashwils have no value. Even if the cash flow in one y&&1
trillion, at an infinite rate of interest, the valwf this cash flow today is zero. So, if the fetwash

flows have no value today, the NPV of the projecsimply the cash flow today. So at an infinite
interest rate:

NPV = — $487,160

The interest rate that makes the NPV of a praggaial to zero is the IRR. The equation for the BRR
this project is:

= -$487,160 + 170,605/(1 + IRR) + 189,895/(RRY + 150,387/(1 + IRR)
+135,867/(1 + IRR)

Using a spreadsheet, financial calculator, ot &mal error to find the root of the equation, wedfthat:

IRR =13.01%
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21. a. The payback period for each project is:
F: 2+ ($25,000/$80,000) = 2.31 years
G: 3+ ($40,000/$190,000) = 3.21 years

The payback criterion implies accepting projecbécause it pays back sooner than project G.
Project G does not meet the minimum payback oktlyears.

b. The NPV for each project is:
F: NPV =-$175,000 + $85,000/1.10 + $65,000/A+1$80,000/1.15+ $70,000/1.1D
+ $55,000/1.10
NPV = $98,058.53
G: NPV =-%$275,000 + $55,000/1.10 + $70,000A+19110,000/1.10
+ $190,000/1.10+ $135,000/1.10
NPV = $129,092.80

NPV criterion implies we should accept projecb&ause project G has a higher NPV than project
H.

c. Even though project G does not meet the paybackgef three years, it does provide the largest
increase in shareholder wealth, therefore, choosgeq G. Payback period should generally be
ignored in this situation.

22. The MIRR for the project with all three approacies

Discounting approach:

In the discounting approach, we find the valualbftash outflows to time 0, while any cash inflows
remain at the time at which they occur. So, thealisting the cash outflows to time 0, we find:

Time 0 cash flow = -$12,000 — $4,300 / £.10
Time 0 cash flow = —$14,669.96

So, the MIRR using the discounting approach is:

0 = —$14,669.96 + $5,800/(1 + MIRR) + $6,500/(MIRR)? + $6,200/(1 + MIRR)
+5,100/(1 + MIRR)

Using a spreadsheet, financial calculator, ot &l error to find the root of the equation, wedfthat:

MIRR = 22.63%
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23.

Reinvestment approach:

In the reinvestment approach, we find the futlaki® of all cash except the initial cash flow a &nd
of the project. So, the reinvesting the cash flosvBme 5, we find:

Time 5 cash flow = $5,800(1.90+ $6,500(1.1%) + $6,200(1.1¢) + $5,100(1.10) — $4,300
Time 5 cash flow = $25,955.28

So, the MIRR using the discounting approach is:

0 = -$12,000 + $25,955.28/(1+MIRR)
$25,955.28 / $12,000 = (1+MIRR)
MIRR = ($25,955.28 / $12,0069)— 1
MIRR = .1668 or 16.68%

Combination approach:

In the combination approach, we find the valualbtash outflows at time 0, and the value of alit
inflows at the end of the project. So, the valuéhefcash flows is:

Time 0 cash flow = —$12,000 — $4,300 / £.10
Time 0 cash flow = —$14,669.96

Time 5 cash flow = $5,800(1.90+ $6,500(1.1%) + $6,200(1.1¢) + $5,100(1.10)
Time 5 cash flow = $30,255.28

So, the MIRR using the discounting approach is:

0 = -$14,669.96 + $30,255.28/(1 + MIRR)
$30,255.28 / $14,669.96 = (1 + MIRR)
MIRR = ($30,255.28 / $14,669.96)- 1
MIRR = .1558 or 15.58%

Intermediate

With different discounting and reinvestment rates,need to make sure to use the appropriate sttere
rate. The MIRR for the project with all three apmehbes is:

Discounting approach:
In the discounting approach, we find the valualbtash outflows to time 0 at the discount rathilev
any cash inflows remain at the time at which theguo. So, the discounting the cash outflows to time

0, we find:

Time O cash flow = —$12,000 — $4,300 / £.11
Time 0 cash flow = -$14,551.84
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So, the MIRR using the discounting approach is:

0 = —$14,551.84 + $5,800/(1+MIRR) + $6,500/(1+M)RR $6,200/(1+MIRR}
+5,100/(1+MIRR)

Using a spreadsheet, financial calculator, ot &mal error to find the root of the equation, wedfthat:
MIRR = 23.08%
Reinvestment approach:

In the reinvestment approach, we find the futlaki® of all cash except the initial cash flow a &nd
of the project using the reinvestment rate. Soréhevesting the cash flows to time 5, we find:

Time 5 cash flow = $5,800(1.)8+ $6,500(1.03 + $6,200(1.08 + $5,100(1.08) — $4,300
Time 5 cash flow = $24,518.64

So, the MIRR using the discounting approach is:

0 = -$12,000 + $24,518.64/(1+MIRR)
$24,518.64 / $12,000 = (1+MIRR)
MIRR = ($24,518.64 / $12,0069)— 1
MIRR = .1536 or 15.36%

Combination approach:

In the combination approach, we find the valualbicash outflows at time 0 using the discount,rate
and the value of all cash inflows at the end ofghgect using the reinvestment rate. So, the vafue
the cash flows is:

Time 0 cash flow = —$12,000 — $4,300 / £.11
Time 0 cash flow = —$14,551.84

Time 5 cash flow = $5,800(1.48+ $6,500(1.08 + $6,200(1.0§ + $5,100(1.08)
Time 5 cash flow = $28,818.64

So, the MIRR using the discounting approach is:

0 = —$14,551.84 + $28,818.64/(1+MIRR)
$28,818.64 / $14,551.84 = (1+MIRR)
MIRR = ($28,818.64 / $14,551.84) 1
MIRR = .1464 or 14.64%
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24. To find the crossover rate, we subtract the caslidlfrom one project from the cash flows of theeoth

25,

project, and find the IRR of the differential caibws. We will subtract the cash flows from Projé&ct
from the cash flows from Project R. It is irrelevamhich cash flows we subtract from the other.
Subtracting the cash flows, the equation to cateutze IRR for these differential cash flows is:

0 = $25,000 + $2,000/(1+R) + $3,000/(1%R)$13,000/(1+R)— $26,000/(1+R)— $4,000/(1 + R)

Using a spreadsheet, financial calculator, ot &mal error to find the root of the equation, wedfthat:

R =10.75%

The NPV of the projects at the crossover rate rhastqual, The NPV of each project at the crossover
rate is:

R: NPV =—$60,000 + $21,000/1.1075 + $24,000/2518 $17,000/1.1075+ $11,000/1.1075
+ $9,000/1.1075
NPV = $3,754.83
S: NPV =-$85,000 + $19,000/1.1075 + $21,000/251& $30,000/1.1075+ $37,000/1.1075
+ $13,000/1.1075
NPV = $3,754.83
The IRR of the project is:
$48,000 = $26,000/(1+IRR) + $38,000/(1+IRR)
Using a spreadsheet, financial calculator, ot &mal error to find the root of the equation, wedfthat:
R = 20.09%

At an interest rate of 12 percent, the NPV is:

NPV = $48,000 — $26,000/1.22 $38,000/1.12
NPV = -$5,507.65

At an interest rate of zero percent, we can adt daws, so the NPV is:

NPV = $48,000 — $26,000 — $38,000
NPV =-$16,000.00
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And at an interest rate of 24 percent, the NPV is:

NPV = $48,000 — $26,000/1.24 $38,000/1.2%
NPV = +$2,318.42

The cash flows for the project are unconventio&ihce the initial cash flow is positive and the
remaining cash flows are negative, the decisioa foit IRR in invalid in this case. The NPV profike
upward sloping, indicating that the project is meatuable when the interest rate increases.

26. By definition, the profitability index is:

27.

Pl = Discounted Value of Future Cash Flows / lhi@tast

But note that the discounted value of future cdslwd is just the NPV overstated by the
neglected initial costs, so..

NPV = Discounted Value of Future Cash Flows — &hi€ost
Discounted Value of Future Cash Flows = NPV + &hi€ost

Substituting, we get:

Pl = (NPV + Initial Cost) / Initial Cost
Pl = NPV / Initial Cost + 1

PlI=NPV Index + 1

NPV Index =Pl -1

a. To have a payback equal to the project’s lifeegiC is a constant cash flow for N years:
C=1/N
b. To have a positive NPV, | € (PVIFAgy, n). Thus,C > |/ (PVIFAgy, n)-

c. Benefits =C (PVIFAgy, n) = 2 % costs = 2|
C =21/ (PVIFAN)
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Challenge

28. a. Here the cash inflows of the project go on forewshich is a perpetuity. Unlike ordinary
perpetuity cash flows, the cash flows here grove @onstant rate forever, which is a growing
perpetuity. If you remember back to the chapterstmtk valuation, we presented a formula for
valuing a stock with constant growth in dividendis formula is actually the formula for a
growing perpetuity, so we can use it here. The P¥@future cash flows from the project is:

PV of cash inflows €,/(R—Q)
PV of cash inflows = $60,000/(.13 — .06) = $8%2,B6

NPV is the PV of the outflows minus by the P\toé inflows, so the NPV is:
NPV of the project = -$925,000 + 857,142.86 =~867.14
The NPV is negative, so we would reject the bje
b. Here we want to know the minimum growth rate istclows necessary to accept the project. The
minimum growth rate is the growth rate at whichweuld have a zero NPV. The equation for a
zero NPV, using the equation for the PV of a granperpetuity is:
= -$925,000 + $60,000/(.13y)-
Solving forg, we get:

g=.06510r 6.51%

29. The IRR is the interest rate that makes the NPthefproject equal to zero. So, the IRR of thegubj
is:

0 = $20,000 — $26,000 / (1 + IRR) + $13,000 / (RRY?

Even though it appears there are two IRRs, a dpheget, financial calculator, or trial and erroll wot
give an answer. The reason is that there is nolRflfor this set of cash flows. If you examine the
IRR equation, what we are really doing is solviog the roots of the equation. Going back to high
school algebra, in this problem we are solving adgatic equation. In case you don’t remember, the
guadratic formula is:

_ —b++vb®-4ac

X_
2a

In this case, the equation is:

, _ —(-26000 = (26000 — 4(20000)(13000
- 2(26,000
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The square root term works out to be:
676,000,000 — 1,040,000,000 = —364,000,000

The square root of a negative number is a complexber, so there is no real number solution,
meaning the project has no real IRR.

First, we need to find the future value of thehclisws for the one year in which they are blocksd
the government. So, reinvesting each cash inflovof@ year, we find:

Year 2 cash flow = $165,000(1.04) = $171,600
Year 3 cash flow = $190,000(1.04) = $197,600
Year 4 cash flow = $205,000(1.04) = $213,200
Year 5 cash flow = $183,000(1.04) = $190,320

So, the NPV of the project is:

NPV = -$450,000 + $171,600/1%4 $197,600/1.1%+ $213,200/1.14+ $190,320/1.11
NPV = $87,144.93

And the IRR of the project is:

0 = —$450,000 + $171,600/(1 + IRR)$197,600/(1 + IRR}+ $213,200/(1 + IRR)
+$190,320/(1 + IRR)

Using a spreadsheet, financial calculator, ot &l error to find the root of the equation, wedfthat:
IRR = 16.95%

While this may look like a MIRR calculation, it i®t an MIRR, rather it is a standard IRR calcolati
Since the cash inflows are blocked by the govertpnibey are not available to the company for a

period of one year. Thus, all we are doing is dakiog the IRR based on when the cash flows agtuall
occur for the company.

Calculator Solutions

5.

—-$130,000
$68,000

1

$71,000

1

$54,000

1

IRR CPT
23.65%
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6.
—$130,000 —$130,000
$68,000 $68,000
1 1
$71,000 $71,000
1 1
$54,000 $54,000
1 1
1=11% 1=27%
NPV CPT NPV CPT
$28,370.79 -$6,074.35
7.
CFo -$7,200 CFo -$7,200 CFo —-$7,200
Cco1 $1,700 Cco1 $1,700 Co1 $1,700
FO1 9 FO1 9 FO1 9
I =8% | =24% IRR CPT
NPV CPT NPV CPT 18.48%
$3,419.71 -$1,138.65
8.
—-$36,000
$14,700
1
$19,600
1
$13,100
1
IRR CPT
15.37%
9.
—-$36,000 —-$36,000
$14,700 $14,700
1 1
$19,600 $19,600
1 1
$13,100 $13,100
1 1
I =0% | =10%
NPV CPT NPV CPT

$11,400.00 $3,404.21



—-$36,000
$14,700
1
$19,600
1
$13,100
1

I =20%
NPV CPT
—-$2,557.87

10. CF (A)

—-$40,000
$24,000
1
$20,000
1
$16,000
1
$12,000
1

CPT IRR

32.98%

CF (B)
~$40,000
$14,000
1
$18,000
1
$22,000
1
$26,000
1

CPT IRR
30.72%

—-$36,000
$14,700
1
$19,600
1
$13,100
1

I = 30%

NPV CPT

-$7,132.00

—-$40,000
$24,000
1
$20,000
1
$16,000
1
$12,000
1

=11

NPV CPT
$17,457.90

—-$40,000
$14,000
1
$18,000
1
$22,000
1
$26,000
1

=11
NPV CPT
$20,435.03

CHAPTERS8 B-163
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Crossover rate:

$0
$10,000
1
$2,000
1
~$6,000
1
~$14,000
1
CPT IRR
22.42%
11. CF (X)
~$8,000
$4,300
1
$2,700
1
$3,800
1
1=0 | =25
NPV CPT NPV CPT
$2,800 ~$886.40
CF (V)
~$8,000
$4,100
1
$2,775
1
$3,950
1
1=0 | =25
NPV CPT NPV CPT
$2,825 ~$921.60

Crossover rate:

CPT IRR
7.36%
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12.

—-$25,000,000 —$25,000,000
$51,000,000 $51,000,000
1 1
—-$9,000,000 —-$9,000,000
1 1

=10 IRR CPT

NPV CPT 84.49%

$13,925,619.83

NOTE: This is the only IRR the BA Il Plus will callate. The second IRR of —80.49% must be
calculated using another program, by hand, orarid error.

13.

$0 $0 $0
$13,000 $13,000 $13,000
1 1 1
$8,500 $8,500 $8,500
1 1 1
$5,500 $5,500 $5,500
1 1 1

=10 =15 | =22

NPV CPT NPV CPT NPV CPT

$22,975.21 $21,347.91 $19,395.46

@10%: Pl = $22,975.21 / $20,000 = 1.149
@15%: Pl =$21,347.91 / $20,000 = 1.067
@22%: Pl = $19,395.46 / $20,000 = 0.970

14. a. The profitability indexes are:

CF () CF (1)
$0 $0
$17,000 $6,000
1 1
$20,000 $13,000
1 1
$24,000 $9,000
1 1

=11 =11

NPV CPT NPV CPT

$49,096.36 $22,537.22

Pl = $49,096.36 / $45,000 = 1.091
Pl = $22,537.22 / $20,000 = 1.127
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b. The NPV of each project is:

CF () CF (1)

~$45,000 ~$20,000
$17,000 $6,000
1 1
$20,000 $13,000
1 1
$24,000 $9,000
1 1

=11 =11

NPV CPT NPV CPT

$4,096.36 $2,537.22

15. CF (A)

~$325,000 ~$325,000 $0
$43,000 $43,000 $43,000
1 1 1
$51,000 $51,000 $51,000
1 1 1
$69,000 $69,000 $69,000
1 1 1
$480,000 $480,000 $480,000
1 1 1

I =15 IRR CPT =15

NPV CPT 21.91% NPV CPT

$70,764.81 $395,764.81

Pl = $395,764.81 / $325,000 = 1.218
CF (B)

~$30,000 ~$30,000 $0
$15,800 $15,800 $15,800
1 1 1
$13,100 $13,100 $13,100
1 1 1
$12,700 $12,700 $12,700
1 1 1
$9,700 $9,700 $9,700
1 1 1

=15 IRR CPT =15

NPV CPT 28.02% NPV CPT

$7,541.08 $37,541.08

Pl = $37,541.08 / $30,000 = 1.251
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16. Project M
—$190,000 —$190,000
$75,000 $75,000
1 1
$90,000 $90,000
1 1
$85,000 $85,000
1 1
$70,000 $70,000
1 1
CPTIRR =15
24.94% NPV CPT
$39,181.93
Project N
—$300,000 —$300,000
$110,000 $110,000
1 1
$145,000 $145,000
1 1
$130,000 $130,000
1 1
$95,000 $95,000
1 1
CPT IRR =15
22.38% NPV CPT
$45,086.67
17. Project Y
$0 —$35,000
$16,000 $16,000
1 1
$13,000 $13,000
1 1
$15,000 $15,000
1 1
$11,000 $11,000
1 1
=12 =12
NPV CPT NPV CPT
$42,316.64 $7,316.64

Pl = $42,316.64 / $35,000 = 1.209
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Project Z

$0 —-$60,000
$25,000 $25,000
1 1
$24,000 $24,000
1 1
$22,000 $22,000
1 1
$21,000 $21,000
1 1

=12 =12

NPV CPT NPV CPT

$70,459.13 $10,459.13

Pl =$70,459.13 / $60,000 = 1.174
18.

$0
$24,000
1
$4,000
1
—$15,000
1
—$20,000
1

CPTIRR

9.6478%

20.

—$487,160 -$487,160
$170,605 $170,605
1 1
$189,895 $189,895
1 1
$150,387 $150,387
1 1
$135,867 $135,867
1 1

=0 IRR CPT

NPV CPT 13.01%

$139,594
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21. h.

Project F Project G

—$175,000 —$275,000
$85,000 $55,000
1 1
$65,000 $70,000
1 1
$80,000 $110,000
1 1
$70,000 $190,000
1 1
$55,000 $135,000

1=10 =10

NPV CPT NPV CPT

$98,058.53 $129,092.80

24. Crossover rate:

$25,000
$2,000
1
$3,000
1
-$13,000
1
-$26,000
1
—$4,000
1

IRR CPT

10.75%

Project R Project S

-$60,000 —$85,000
$21,000 $19,000
1 1
$24,000 $21,000
1 1
$17,000 $30,000
1 1
$11,000 $37,000
1 1
$9,000 $13,000
1

1=10.75% | =10.75%

NPV CPT NPV CPT

$3,754.83 $3,754.83
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25,

IRR CPT
20.09%

1=0
NPV CPT
—-$16,000

$48,000
—-$26,000
1
—-$38,000
1

$48,000
—-$26,000
1
—-$38,000
1

$48,000
—-$26,000
1
—-$38,000
1

=12
NPV CPT
—$5,507.65

=24
NPV CPT
$2,318.42

$48,000
—-$26,000
1
—-$38,000
1



CHAPTER9
MAKING CAPITAL INVESTMENT
DECISIONS

Answersto Concepts Review and Critical Thinking Questions

1

In this context, an opportunity cost refers to Wadue of an asset or other input that will be used
project. The relevant cost is what the asset outimg actually worth today, not, for example, witat
cost to acquire.

For tax purposes, a firm would choose MACRS beeatprovides for larger depreciation deductions
earlier. These larger deductions reduce taxeshhué no other cash consequences. Notice that the
choice between MACRS and straight-line is pureltinge value issue; the total depreciation is the
same, only the timing differs.

It's probably only a mild over-simplification. Qunt liabilities will all be paid presumably. Thash
portion of current assets will be retrieved. Someeivables won't be collected, and some inventory
will not be sold, of course. Counterbalancing thiesses is the fact that inventory sold above (s

not replaced at the end of the project’s life) actsncrease working capital. These effects tend to
offset.

Management’s discretion to set the firm's capitalicture is applicable at the firm level. Sincg ane
particular project could be financed entirely wiuity, another project could be financed with debt
and the firm's overall capital structure remain haeged, financing costs are not relevant in the
analysis of a project’s incremental cash flows agdiew to the stand-alone principle.

Depreciation is a non-cash expense, but it igdetkictible on the income statement. Thus depreaiati
causes taxes paid, an actual cash outflow, to thecesl by an amount equal to the depreciation tax
shield TcD. A reduction in taxes that would otherwise bedpaithe same thing as a cash inflow, so the
effects of the depreciation tax shield must be dddeo get the total incremental aftertax caskwfo

There are two particularly important considerasgiomhe first is erosion. Will the essentialized koo
simply displace copies of the existing book thatuldohave otherwise been sold? This is of special
concern given the lower price. The second consierds competition. Will other publishers step in
and produce such a product? If so, then any erasionuch less relevant. A particular concern tokboo
publishers (and producers of a variety of othedpob types) is that the publisher only makes money
from the sale of new books. Thus, it is importantekamine whether the new book would displace
sales of used books (good from the publisher'spgaatéve) or new books (not good). The concern
arises any time that there is an active marketi$ed product.

Definitely. The damage to Porsche’s reputatiotieBnitely a factor the company needed to consider.
the reputation was damaged, the company would loavasales of its existing car lines.
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8.

10.

11.

12.

13.

14.

One company may be able to produce at lower inenéah cost or market better. Also, of course, one
of the two may have made a mistake!

Porsche would recognize that the outsized profdsld dwindle as more products come to market and
competition becomes more intense.

With a sensitivity analysis, one variable is exaed over a broad range of values. With a scenario
analysis, all variables are examined for a limit@oge of values.

It is true that if average revenue is less thagraye cost, the firm is losing money. This muchhef
statement is therefore correct. At the margin, h@reaccepting a project with a marginal revenue in
excess of its marginal cost clearly acts to inaegzerating cash flow. At the margin, even if anfis
losing money, as long as marginal revenue exceedginal cost, the firm will lose less than it would
without the new project.

The implication is that they will face hard capitationing.

Forecasting risk is the risk that a poor decis®made because of errors in projected cash flows.
The danger is greatest with a new project bectneseash flows are usually harder to predict.

The option to abandon reflects our ability to reedite assets if we find our initial estimates wex@
optimistic. The option to expand reflects our abito increase cash flows from a project if we fiar
initial estimates were too pessimistic. Since tpgom to expand can increase cash flows and theropt
to abandon reduces losses, failing to consideettves options will generally lead us to
underestimate a project’s NPV.

Solutionsto Questions and Problems

Basic

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these inter mediate steps are included in this solutions
manual, rounding may appear to have occurred. However, the final answer for each problem is found
without rounding during any step in the problem.

1

The $8 million acquisition cost of the land sixay® ago is a sunk cost. The $10.2 million current
aftertax value of the land is an opportunity céshé land is used rather than sold off. The $2Hioni
cash outlay and $900,000 grading expenses arenifi@ fixed asset investments needed to get the
project going. Therefore, the proper year zero ¢sito use in evaluating this project is

Cash flow = $10,200,000 + 24,000,000 + 900,000
Cash flow = $35,100,000

Sales due solely to the new product line are:

19,000($21,000) = $399,000,000
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Increased sales of the motor home line occur tsecafithe new product line introduction; thus:
2,500($65,000) = $162,500,000

in new sales is relevant. Erosion of luxury matoach sales is also due to the new mid-size campers
thus:

900($105,000) = $95,500,000 loss in sales
is relevant. The net sales figure to use in evadgdhe new line is thus:

Net sales = $399,000,000 + 162,500,000 — 94,500,00
Net sales = $467,000,000

3.  We need to construct a basic income statementintioene statement is:

Sales $ 860,000
Variable costs 516,000
Fixed costs 195,000
Depreciation 86,000
EBIT $ 63,000

Taxes@35% 22,050
Net income $ 40,950

4. To find the OCF, we need to complete the incomtstant as follows:

Sales $ 734,800
Variable costs 327,600
Depreciation 102,000
EBIT $ 305,200
Taxes@35% 106,820
Net income $ 198,380

The OCF for the company is:

OCF = EBIT + Depreciation — Taxes

OCF = $305,200 + 102,000 — 106,820

OCF = $300,380

The depreciation tax shield is the depreciatioresirthe tax rate, so:
Depreciation tax shield =/Depreciation

Depreciation tax shield = .35($102,000)

Depreciation tax shield = $35,700

The depreciation tax shield shows us the increa§®JF by being able to expense depreciation.
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5.  The MACRS depreciation schedule is shown in T&b¥e The ending book value for any year is the
beginning book value minus the depreciation for gear. Remember, to find the amount of
depreciation for any year, you multiply the puranasice of the asset times the MACRS percentage for
the year. The depreciation schedule for this a@sset

Beginning Beginning Depreciation  Ending
Year Book Value Depreciation Allowance Book Value
1 $860,000.00 14.29% $122,894.00 $737,106.00
2 737,106.00 24.49% 210,614.00 526,492.00
3 526,492.00 17.49% 150,414.00 376,078.00
4 376,078.00 12.49% 107,414.00 268,664.00
S) 268,664.00 8.93% 76,798.00 191,866.00
6 191,866.00 8.93% 76,798.00 115,068.00
7 115,068.00 8.93% 76,798.00 38,270.00
8 38,270.00 4.45% 38,270.00 0

6. The asset has an 8-year useful life and we wafibdothe BV of the asset after 5 years. With gfindi
line depreciation, the depreciation each year lvéll

Annual depreciation = $670,000/ 8
Annual depreciation = $83,750

So, after five years, the accumulated depreciatidirbe:

Accumulated depreciation = 5($83,750)
Accumulated depreciation = $418,750

The book value at the end of year five is thus:

BVs = $670,000 — 418,750
BVs = $251,250

The asset is sold at a loss to book value, sdepeeciation tax shield of the loss is recaptured.

Aftertax salvage value = $95,000 + ($251,250 -098)(0.35)
Aftertax salvage value = $149,687.50

To find the taxes on salvage value, rememberéahes equation:
Taxes on salvage value = (BV — M\{)T

This equation will always give the correct sign &atax inflow (refund) or outflow (payment).
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To find the BV at the end of four years, we neadirid the accumulated depreciation for the fimirf
years. We could calculate a table as in ProblebuBan easier way is to add the MACRS depreciation
amounts for each of the first four years and myitihis percentage times the cost of the assetcéave
then subtract this from the asset cost. Doing sogei:

BV, = $8,400,000 - 8,400,000(0.2000 + 0.3200 + 0.19201.152)
BV, =$1,451,520

The asset is sold at a gain to book value, sagthis is taxable.

Aftertax salvage value = $1,600,000 + ($1,451,520600,000)(.34)
Aftertax salvage value = $1,549,516.80

We need to calculate the OCF, so we need an incatement. The lost sales of the current sound
board sold by the company will be a negative sihegll lose the sales.

Sales of new $43,200,000
Lost sales of old -3,375,000
Variable costs 21,903,750
Fixed costs 1,300,000
Depreciation 1,500,000
EBT $15,121,250

Tax 5,746,075

Net income $ 9,375,175

The OCF for the company is:

OCF = EBIT + Depreciation — Taxes
OCF = $15,121,250 + 1,500,000 - 5,746,075
OCF = $10,875,175

Using the tax shield approach to calculating O®eniember the approach is irrelevant; the final
answer will be the same no matter which of the foethods you use.), we get:

OCF = (Sales — Costs)(1 <)+ TcDepreciation
OCF = ($2,450,000 — 1,180,000)(1 — 0.35) + 0.3x1®2,000/3)
OCF = $1,140,500

Since we have the OCF, we can find the NPV agnitial cash outlay, plus the PV of the OCFs, which
are an annuity, so the NPV is:

NPV =-$2,700,000 + $1,140,500(PVIEz49
NPV = —$52,178.67
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11.

12.

The cash outflow at the beginning of the projeitk wcrease because of the spending on NWC. At the
end of the project, the company will recover the GIV¢o it will be a cash inflow. The sale of the
equipment will result in a cash inflow, but we matgo account for the taxes which will be paid lois t
sale. So, the cash flows for each year of the ptayél be:

Year Cash Flow
0 —$2,950,000 =-%$2,700,000 - 250,000
1 1,140,500
2 1,140,500
3 1,585,500 =$1,140,500 + 250,000 + 300,000 + (0 — 300,088)(

And the NPV of the project is:

NPV = —$2,950,000 + $1,140,500(PVIE4) + ($1,585,500 / 1.73
NPV = -$1,816.35

First, we will calculate the annual depreciatiar the equipment necessary for the project. The
depreciation amount each year will be:

Year 1 depreciation = $2,700,000(0.3333) = $899,91
Year 2 depreciation = $2,700,000(0.4444) = $1 8309,
Year 3 depreciation = $2,700,000(0.1482) = $400,14

So, the book value of the equipment at the erttiree years, which will be the initial investmenthuos
the accumulated depreciation, is:

Book value in 3 years = $2,700,000 — ($899,910109,880 + 400,140)
Book value in 3 years = $200,070

The asset is sold at a gain to book value, sagthis is taxable.

Aftertax salvage value = $300,000 + ($200,070 6,300)(0.35)
Aftertax salvage value = $265,025

To calculate the OCF, we will use the tax shigigraach, so the cash flow each year is:

OCF = (Sales — Costs)(1 )+ TcDepreciation

Year Cash Flow
0 —$2,950,000 =-%$2,700,000 - 250,000
1 1,140,468.50 = ($1,270,000)(.65) + 0.35($899,910)
2 1,245,458.00 =($1,270,000)(.65) + 0.35($1,199,880)
3 1,480,573.50 =($1,270,000)(.65) + 0.35($400,140) + $265,0Z%56,000
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Remember to include the NWC cost in Year 0, ardrétovery of the NWC at the end of the project.
The NPV of the project with these assumptions is:

NPV = —$2,950,000 + ($1,140,468.50/1.14) + ($1,288/1.14) + ($1,480,573.50/1.%)
NPV = $8,095.39

First, we will calculate the annual depreciatiénhe new equipment. It will be:

Annual depreciation = $560,000/5
Annual depreciation = $112,000

Now, we calculate the aftertax salvage value. aftertax salvage value is the market price minus (o
plus) the taxes on the sale of the equipment, so:

Aftertax salvage value = MV + (BV — MV I

Very often, the book value of the equipment isozas it is in this case. If the book value is z¢he
equation for the aftertax salvage value becomes:

Aftertax salvage value = MV + (0 — MV}T
Aftertax salvage value = MV(1 —J

We will use this equation to find the aftertaxvsae value since we know the book value is zerg. So
the aftertax salvage value is:

Aftertax salvage value = $85,000(1 — 0.34)
Aftertax salvage value = $56,100

Using the tax shield approach, we find the OCRlfierproject is:

OCF = $153,000(1 — 0.34) + 0.34($112,000)
OCF = $139,060

Now we can find the project NPV. Notice we inclutie NWC in the initial cash outlay. The recovery
of the NWC occurs in Year 5, along with the aftersalvage value.

NPV = —$560,000 — 38,000 + $139,060(PVizA + [($56,100 + 38,000) / 1.68
NPV = $21,269.14

First, we will calculate the annual depreciatiénhe new equipment. It will be:

Annual depreciation charge = $780,000/5
Annual depreciation charge = $156,000

The aftertax salvage value of the equipment is:

Aftertax salvage value = $45,000(1 — 0.35)
Aftertax salvage value = $29,250
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Using the tax shield approach, the OCF is:

OCF = $310,000(1 — 0.35) + 0.35($156,000)
OCF = $256,100

Now we can find the project IRR. There is an ulidaature that is a part of this project. Accegtin
this project means that we will reduce NWC. Thidugtion in NWC is a cash inflow at Year 0. This
reduction in NWC implies that when the project entle will have to increase NWC. So, at the end of
the project, we will have a cash outflow to resttre NWC to its level before the project. We must
also include the aftertax salvage value at theaéitikde project. The IRR of the project is:

NPV = 0 = —-$780,000 + 55,000 + $256,100(PViHré 9 + [($29,250 — 55,000) / (1+IRB)

IRR = 21.92%

15. To evaluate the project with a $340,000 cost gg/iwe need the OCF to compute the NPV. Using the

tax shield approach, the OCF is:

OCF = $340,000(1 — 0.35) + 0.35($156,000)
OCF = $275,600

NPV = — $780,000 + 55,000 + $275,600(PV}5A) + [($29,250 — 55,000) / (1.20)
NPV = $88,864.36

The NPV with a $280,000 cost savings is:

OCF = $280,000(1 — 0.35) + 0.35($156,000)
OCF = $236,600

NPV = — $780,000 + 55,000 + $236,600(PV}5A) + [($29,250 — 55,000) / (1.20)
NPV = — $27,769.52

We would accept the project if cost savings we3d(0$000, and reject the project if the cost savings

were $280,000.

16. The base-case, best-case, and worst-case vatuse@wn below. Remember that in the best-cases sale

and price increase, while costs decrease. In thistwase, sales and price decrease, and costasecre

Unit

Variable
Scenario Unit Sales Unit Price Cost Fixed Costs
Base case 80,000 $1,280 $340 $5,500,000
Best case 92,000 $1,472 $289 $4,675,000

Worst case 68,000 $1,088 $391 $6,325,000
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17. An estimate for the impact of changes in pricdtanprofitability of the project can be found frahe
sensitivity of NPV with respect to pricANPV/AP. This measure can be calculated by finding the NP
at any two different price levels and forming tla¢io of the changes in these parameters. Whenever a
sensitivity analysis is performed, all other valésbare held constant at their base-case values.

18.

a.

We will use the tax shield approach to calculaee@CF. The OCF is:
OChyase= [(P - v)Q - FC](1 - d) + TcD

OCHhyase= [($36.50 — 22.75)(95,000) — $830,000](0.65) 350$1,440,000/6)
OChase= $393,562.50

Now we can calculate the NPV using our base-gaegctions. There is no salvage value or
NWC, so the NPV is:

NPVpase= —$1,440,000 + $393,562.50(PVIR4 ¢
NPVpase= $133,285.69

To calculate the sensitivity of the NPV to chasmgethe quantity sold, we will calculate the NPV
at a different quantity. We will use sales of 1@ @nits. The NPV at this sales level is:

OCFew = [($36.50 — 22.75)(100,000) — $830,000](0.65).35¢$1,440,000/6)
OCFen = $438,250

And the NPV is:

NPVhew = —$1,440,000 + $438,250(PV Ik, o
NPV;ew = $311,926.20

So, the change in NPV for every unit change lasses:

ANPV/AS = [($133,285.69 — 311,926.50)]/(95,000 — 100,000)
ANPV/AS = +$35.728

If sales were to drop by 500 units, then NPV wladdop by:

NPV drop = $35.728(500)
NPV drop = $17,864.05

You may wonder why we chose 100,000 units. Bezdudoesn’'t matter! Whatever sales number
we use, when we calculate the change in NPV pérsoid, the ratio will be the same.
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b. To find out how sensitive OCF is to a change inalde costs, we will compute the OCF at a
variable cost of $21. Again, the number we choosase here is irrelevant: We will get the same
ratio of OCF to a one dollar change in variablet cmsmatter what variable cost we use. So, using
the tax shield approach, the OCF at a variable @21 is:

OCFew = [($36.50 — 21)(95,000) — $830,000](0.65) + 0$35440,000/6)
OCFew = $501,625.00

So, the change in OCF for a $1 change in varieds is:

AOCF/AV = ($393,562.50 — 501,625.00)/($22.75 — 21)
AOCF/AV = -$61,750

If variable costs decrease by $1 then, OCF wimdrkase by $61,750.

19. We will use the tax shield approach to calculae2®@CF for the best- and worst-case scenariosthiéor
best-case scenario, the price and quantity incregsE0 percent, so we will multiply the base case
numbers by 1.1, a 10 percent increase. The varafiefixed costs both decrease by 10 percent, so we
will multiply the base case numbers by .9, a 1@petr decrease. Doing so, we get:

OCFRes= {[($36.50)(1.1) — ($22.75)(0.9)](95,000)(1.1}$830,000(0.9)}(0.65)
+ 0.35($1,440,000/6)
OCFesi= $934,874.38

The best-case NPV is:

NPVipesi= —$1,440,000 + $934,874.38(PVIRh 9
NPVpest= $2,297,206.86

For the worst-case scenario, the price and qyat¢itrease by 10 percent, so we will multiply thed
case numbers by .9, a 10 percent decrease. Tlablasand fixed costs both increase by 10 percent, s
we will multiply the base case numbers by 1.1, péfent increase. Doing so, we get:

OCFors: = {[($36.5)(0.9) — ($22.75)(1.1)](95,000)(0.9) 839,000(1.1)}(0.65) + 0.35($1,440,000/6)
OCFyorst = —$74,575.63

The worst-case NPV is:

NPViorst = —$1,440,000 — $74,575.63(PVIEh 9
NPVyorst = —$1,738,119.77
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20. First, we need to calculate the cash flows. Thekatmng study is a sunk cost and should be ignored.
The net income each year will be:

Sales of new product $525,000
Variable costs 105,000
Fixed costs 178,000
Depreciation 135,000
EBT $107,000
Tax 42,800
Net income $ 64,200
So, the OCF is:

OCF = EBIT + Depreciation — Taxes
OCF = $107,000 + 135,000 — 42,800
OCF = $199,200

The only initial cash flow is the cost of the gouient, so the payback period is:

Payback period = $540,000 / $199,200
Payback period = 2.71 years

The NPV is:

NPV = -$540,000 + $199,200(PVIk# 9
NPV = $52,514.69

And the IRR is:

0 = —$540,000 + $199,200(PVIirAv.4)
IRR = 17.61%

[ntermediate
21. First, we will calculate the depreciation eachryadich will be:
D; = $510,000(0.2000) = $102,000
D, = $510,000(0.3200) = $163,200
D; = $510,000(0.1920) = $97,920
D, = $510,000(0.1152) = $58,752
The book value of the equipment at the end optiogect is:

BV, = $510,000 — ($102,000 + 163,200 + 97,920 + 58,752
BV, = $88,128
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22

The asset is sold at a loss to book value, sacthtes a tax refund.

After-tax salvage value = $64,000 + ($88,128 -06@)(0.34)
After-tax salvage value = $72,204

Using the depreciation tax shield approach, thé& @€ each year will be:

OCH = $218,000(1 — 0.34) + 0.34($102,000) = $178,560
OCFR, = $218,000(1 — 0.34) + 0.34($163,200) = $199,368
OCF; = $218,000(1 — 0.34) + 0.34($97,920) = $177,173
OCK, = $218,000(1 — 0.34) + 0.34($58,752) = $163,856

Now, we have all the necessary information to wWake the project NPV. We need to be careful with
the NWC in this project. Notice the project reqsi®21,000 of NWC at the beginning, and $3,000
more in NWC each successive year. We will subtthet $21,000 from the initial cash flow, and

subtract $3,000 each year from the OCF to accaumthis spending. In Year 4, we will add back the
total spent on NWC, which is $30,000. The $3,006nsn NWC capital during Year 4 is irrelevant.

Why? Well, during this year the project required additional $3,000, but we would get the money
back immediately. So, the net cash flow for additiloNWC would be zero. With all this, the equation
for the NPV of the project is:

NPV = — $510,000 — 21,000 + ($178,560 — 3,000)/*.1$199,368 — 3,000)/1.11

+($177,173 — 3,000)/L #1($163,856 + 30,000 + 72,204)/1*11
NPV = $89,153.92

Using the tax shield approach, the OCF at 1001006 will be:

OCF=[(P-Vv)Q-FC]J(1-d + Tc(D)

OCF =[($31.75 — 19.50)(80,000) — 185,000](0.6®).34($730,000/5)

OCF = $574,340

We will calculate the OCF at 81,000 units. Theicam®f the second level of quantity sold is arlsitra
and irrelevant. No matter what level of units selel choose, we will still get the same sensitivip,
the OCF at this level of sales is:

OCF = [($31.75 — 19.50)(81,000) — 185,000](0.66).34($730,000/5)
OCF = $582,425

The sensitivity of the OCF to changes in the giysbld is:

Sensitivity ZAOCF/AQ = ($574,340 — 582,425)/(80,000 — 81,000)
AOCF/AQ = +$8.09

OCF will increase by $8.09 for every additionaitwsold.
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The base-case, best-case, and worst-case vatussavn below. Remember that in the best-case,
sales and price increase, while costs decreasthelmworst case, sales and price decrease, and
costs increase.

Scenario Unit sales  Variable cost Fixed costs

Base 190 $14,600 $295,000
Best 209 $13,140 $265,500
Worst 171 $16,060 $324,500

Using the tax shield approach, the OCF and NR\fhfe base case estimate is:

OCFase= [($18,200 — 14,600)(190) — $295,000](0.65) +5¢$890,000/4)
OCHiase= $330,725

NPVpase= —$890,000 + $330,725(PVIRA, 9
NPVpase= $114,527.36

The OCF and NPV for the worst case estimate are:

OCFuorst = [($18,200 — 16,060)(171) — $324,500](0.65) +50$890,000/4)
OCForst = $104,811

NPVyorst = —$890,000 + $104,811(PVIkA; 9
NPViorst = —$571,652.38

And the OCF and NPV for the best case estimate ar

OCFies= [($18,200 — 13,140)(209) — $265,500](0.65) +5¢$890,000/4)
OCRes= $592,701

NPVpest= —$890,000 + $592,701(PVIkA, 5
NPVpest= $910,240.00

To calculate the sensitivity of the NPV to chasmgefixed costs, we choose another level of fixed
costs. We will use fixed costs of $300,000. The Q@g this level of fixed costs and the other
base-case values with the tax shield approachgtve g

OCF = [($18,200 — 14,600)(190) — $300,000](0-65)35($890,000/4)
OCF = $327,475

And the NPV is:

NPV = —$890,000 + $327,475(PVIEA, )
NPV = $104,655.98
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The sensitivity of NPV to changes in fixed casts

ANPV/AFC = ($114,527.36 — 104,655.98)/($295,000 — 300,000
ANPV/AFC = -$1.974

For every dollar FC increase, NPV falls by $1.97.

24. The marketing study and the research and develoipane both sunk costs and should be ignored. The
initial cost is the equipment plus the net workaagital, so:

Initial cost = $19,800,000 + 1,500,000
Initial cost = $21,300,000

Next, we will calculate the sales and variablet€oSince we will lose sales of the expensive chrd
gain sales of the cheap clubs, these must be atazbior as erosion. The total sales for the nevjepto

will be:
Sales
New clubs $675x 70,000 = $47,250,000
Exp. clubs $1,100x (-9,000) = —9,900,000
Cheap clubs $300x 12,000 = 3,600,000

$40,950,000

For the variable costs, we must include the ugeiisied or lost from the existing clubs. Note the t
variable costs of the expensive clubs are an inflbwwe are not producing the sets anymore, we will
save these variable costs, which is an inflow. So:

Var. costs

New clubs $340x 70,000 = $23,800,000
Exp. clubs $550x (-9,000) = -4,950,000
Cheap clubs $100x 12,000 = 1,200,000

$20,050,000

The pro forma income statement will be:

Sales $40,950,000
Variable costs 20,050,000
Costs 10,800,000
Depreciation 2,828,571
EBT 7,271,429

Taxes 2,908,571

Net income $ 4,362,857
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Using the bottom up OCF calculation, we get:
OCF = NI + Depreciation
OCF = $4,362,857 + 2,828,571
OCF = $7,191,429
So, the payback period is:

Payback period = 2 + $6,917,142/$7,191,429
Payback period = 2.96 years

The NPV is:

NPV = -$21,300,000 — 1,500,000 + $7,191,429(P\(i4 + $1,500,000/1.14
NPV = $10,138,493.93

And the IRR is:

0 =-%$21,300,000 — 1,500,000 + $7,191,429(P\HRA,) + $1,500,000/IRR
IRR = 28.17%

Challenge

This is an in-depth capital budgeting problem.lffdy the easiest OCF calculation for this problem
the bottom up approach, so we will construct aroime statement for each year. Beginning with the
initial cash flow at time zero, the project willq@ire an investment in equipment. The project altlo
require an investment in NWC. The NWC investmedt pé 15 percent of the next year’s sales. In this
case, it will be Year 1 sales. Realizing we needrYesales to calculate the required NWC capital at
time 0, we find that Year 1 sales will be $29,920,0So, the cash flow required for the project yoda
will be:

Capital spending —-$22,000,000
Change in NWC —1,500,000
Total cash flow —-$23,500,000

Now we can begin the remaining calculations. Séitpgres are given for each year, along with the
price per unit. The variable costs per unit aredusecalculate total variable costs, and fixed €@st
given at $850,000 per year. To calculate deprexiagiach year, we use the initial equipment cost of
$22 million, times the appropriate MACRS deprecdiatieach year. The remainder of each income
statement is calculated below. Notice at the bottointhe income statement we added back
depreciation to get the OCF for each year. Theimedabeled “Net cash flows” will be discussed
below:
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Year 1 2 3 4 5
Ending book value $18,856,200 $13,468,400 $9,620,600 $6,872,800  $4,908,200
Sales $29,920,000 $32,640,000 $37,060,000 $40,120,000 $32,300,000
Variable costs 21,120,000 23,040,000 26,160,000 28,320,000 22,800,000
Fixed costs 850,000 850,000 850,000 850,000 850,000
Depreciation 3,143,800 5,387,800 3,847,800 2,747,800 1,964,600
EBIT 4,806,200 3,362,200 6,202,200 8,202,200 6,685,400
Taxes 1,682,170 1,176,770 2,170,770 2,870,770 2,339,890
Net income 3,124,030 2,185,430 4,031,430 5,331,430 4,345,510
Depreciation 3,143,800 5,387,800 3,847,800 2,747,800 1,964,600
Operating cash flow $6,267,830 $7,573,230 $7,879,230 $8,079,230 $6,310,110
Net cash flows

Operating cash flow $6,267,830 $7,573,230 $7,879,230 $8,079,230 $6,310,110
Change in NWC —-408,000 -663,000 —459,000 1,173,000 1,857,000
Capital spending 0 0 0 0 4,577,870
Total cash flow $5,859,830 $6,910,230 $7,420,230 $9,252,230 $12,744,980

After we calculate the OCF for each year, we rteegiccount for any other cash flows. The other cash
flows in this case are NWC cash flows and capip@nsgling, which is the aftertax salvage of the
equipment. The required NWC capital is 15 percérhe sales in the next year. We will work through
the NWC cash flow for Year 1. The total NWC in Ydawill be 15 percent of sales increase from Year
1to Year 2, or:

Increase in NWC for Year 1 = .15($32,640,000 -920,000)
Increase in NWC for Year 1 = $408,000

Notice that the NWC cash flow is negative. Sirfoe $ales are increasing, we will have to spend more
money to increase NWC. In Year 4, the NWC cash fieyositive since sales are declining. And, in
Year 5, the NWC cash flow is the recovery of all B\Whe company still has in the project.

To calculate the aftertax salvage value, we fiestd the book value of the equipment. The bookevalu
at the end of the five years will be the purchaseep minus the total depreciation. So, the endiogk
value is:

Ending book value = $22,000,000 — ($3,143,80038B,800 + 3,847,800 + 2,747,800
+ 1,964,600)
Ending book value = $4,908,200

The market value of the used equipment is 20 merokthe purchase price, or $4.4 million, so the
aftertax salvage value will be:
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Aftertax salvage value = $4,400,000 + ($4,908,2@0400,000)(.35)
Aftertax salvage value = $4,577,870

The aftertax salvage value is included in theltosah flows are capital spending. Now we havefll
the cash flows for the project. The NPV of the pobjis:

NPV = -$23,500,000 + $5,859,830/1.18 + $6,910,23@ + $7,420,230/1.18
+ $9,252,230/1.18+ $12,744,980/1.78
NPV = $1,288,103.80

And the IRR is:

NPV = 0 = -$23,500,000 + $5,859,830/(1 + IRR) 9$6,230/(1 + IRR)
+$7,420,230/(1 + IRRY $9,252,230/(1 + IRR)}+ $12,744,980/(1 + IRR)
IRR = 20.10%

We should accept the project.

To find the initial pretax cost savings necesgarpuy the new machine, we should use the taxdhiel
approach to find the OCF. We begin by calculating tiepreciation each year using the MACRS
depreciation schedule. The depreciation each gear i

D; = $540,000(0.3333) = $179,982
D, = $540,000(0.4444) = $239,976
D; = $540,000(0.1482) = $80,028
D, = $540,000(0.0741) = $40,014

Using the tax shield approach, the OCF each year i

OCF = (S — C)(1 — 0.35) + 0.35($179,982)
OCF, = (S — C)(1 — 0.35) + 0.35($239,976)
OCF; = (S — C)(1 — 0.35) + 0.35($80,028)
OCF, = (S — C)(1 — 0.35) + 0.35($40,014)
OCF; = (S — C)(1 — 0.35)

Now we need the aftertax salvage value of thepegent. The aftertax salvage value is:

After-tax salvage value = $60,000(1 — 0.35) = $88,
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To find the necessary cost reduction, we musizeahat we can split the cash flows each year. The
OCF in any given year is the cost reduction (S tiGgs one minus the tax rate, which is an annuity
for the project life, and the depreciation tax &hi@ o calculate the necessary cost reduction, weldv
require a zero NPV. The equation for the NPV ofpihgect is:

NPV = 0 = —$540,000 — 40,000 + (S — C)(0.65)(PVisA) + 0.35($179,982/1.12
+ $239,976/1212 $80,028/1.12+ $40,014/1.19 + ($40,000 + 39,000)/1.12

Solving this equation for the sales minus cosesget:

(S — C)(0.65)(PVIFApy; 9 = $383,134.12
(S - C) = $163,515.59



CHAPTER 10
SOME LESSONS FROM CAPITAL MARKET
HISTORY

Answersto Concepts Review and Critical Thinking Questions

1

10.

They all wish they had! Since they didn't, it mistve been the case that the stellar performanse wa
not foreseeable, at least not by most.

As in the previous question, it's easy to seerate fact that the investment was terrible, but it
probably wasn't so easy ahead of time.

No, stocks are riskier. Some investors are higidly averse, and the extra possible return doesn’t
attract them relative to the extra risk.

On average, the only return that is earned igelj@ired return—investors buy assets with retums i
excess of the required return (positive NPV), biddiip the price and thus causing the return tadall
the required return (zero NPV); investors sell essaath returns less than the required return (tiega
NPV), driving the price lower and thus the caugtmg return to rise to the required return (zero NPV

The market is not weak form efficient.

Yes, historical information is also public infortimn; weak form efficiency is a subset of semi-sgo
form efficiency.

Ignoring trading costs, on average, such investoggely earn what the market offers; the trades all
have zero NPV. If trading costs exist, then thesestors lose by the amount of the costs.

Unlike gambling, the stock market is a positivansgame; everybody can win. Also, speculators
provide liquidity to markets and thus help to praenefficiency.

The EMH only says, that within the bounds of imsiagly strong assumptions about the information
processing of investors, that assets are fairlgggki An implication of this is that, on averageg th
typical market participant cannot earn excessivaifgr from a particular trading strategy. However,
that does not mean that a few particular investansnot outperform the market over a particular
investment horizon. Certain investors who do well & period of time get a lot of attention from the
financial press, but the scores of investors whaalodo well over the same period of time generally
get considerably less attention.

a. If the market is not weak form efficient, thenghinformation could be acted on and a profit
earned from following the price trend. Under (), @nd (4), this information is fully impounded
in the current price and no abnormal profit oppoitiuexists.
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b. Under (2), if the market is not semi-strong forfficgent, then this information could be used to
buy the stock “cheap” before the rest of the mardistovers the financial statement anomaly.
Since (2) is stronger than (1), both imply thatrafip opportunity exists; under (3) and (4), this
information is fully impounded in the current priaed no profit opportunity exists.

c. Under (3), if the market is not strong form effict, then this information could be used as a
profitable trading strategy, by noting the buyirggity of the insiders as a signal that the stizck
underpriced or that good news is imminent. Singea(d (2) are weaker than (3), all three imply
that a profit opportunity exists. Note that this@ames the individual who sees the insider trading
is the only one who sees the trading. If the infation about the trades made by company
management is public information, under (3) it vadl discounted in the stock price and no profit
opportunity exists. Under (4), this information da®ot signal any profit opportunity for traders;
any pertinent information the manager-insiders raye is fully reflected in the current share
price.

Solutionsto Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these inter mediate steps are included in this solutions
manual, rounding may appear to have occurred. However, the final answer for each problem is found
without rounding during any step in the problem.

Basic

1. The return of any asset is the increase in pptgs any dividends or cash flows, all divided b th
initial price. The return of this stock is:

R = [($87 — 78) + 1.25] / $78
R =.1314 or 13.14%

2. The dividend yield is the dividend divided by m@riat the beginning of the period price, so:

Dividend yield = $1.25 / $78
Dividend yield = .0160 or 1.60%

And the capital gains yield is the increase ic@udivided by the initial price, so:

Capital gains yield = ($87 — 78) / $78
Capital gains yield = .1154 or 11.54%

3. Using the equation for total return, we find:

R = [($71 - 78) + 1.25] / $78
= _.0737 or -7.37%

And the dividend yield and capital gains yield:are

Dividend yield = $1.25 / $78
Dividend yield = .0160 or 1.60%
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Capital gains yield = ($71 — 78) / $78
Capital gains yield = —.0897 or —8.97%

Here’s a question for you: Can the dividend yieletr be negative? No, that would mean you were
paying the company for the privilege of owning gteck, however, it has happened on bonds.

The total dollar return is the change in pricesghe coupon payment, so:

Total dollar return = $1,063 — 1,090 + 80
Total dollar return = $53

The total percentage return of the bond is:

R = [($1,063 — 1,090) + 80] / $1,090
R = .0486 or 4.86%

Notice here that we could have simply used thal tdollar return of $53 in the numerator of this
equation.

Using the Fisher equation, the real return was:
QA+R)=(@+n1+h)

r=(1.0486/1.03) -1
r=.0181 or 1.81%

The nominal return is the stated return, whicli2s30 percent. Using the Fisher equation, the real
return was:

(1+R)=(1+nN(l+h)

r = (1.1230)/(1.031) — 1
r = .0892 or 8.92%

Using the Fisher equation, the real returns fmegoment and corporate bonds were:
QA+R)=(@+n1+h)

re = 1.058/1.031 -1
e =.0262 or 2.62%

rc=1.062/1.031 -1
rc =.0301 or 3.01%
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7. The average return is the sum of the returns, dividy the number of returns. The average returredch
stock was:

N
% _ {Z . }/N _[15+.04- .t3+ 34+.17) _ 11 400r11.40%

N
Y= {Z Y, } / N = [:20- .06+ '159_ 07+ .3¢] =.14600r14.60%

i=1

Remembering back to “sadistics,” we calculatevidugance of each stock as:

SY =
The standard deviation is the square root of Hr&awce, so the standard deviation of each stock is

sx = (.030130%?
sx = .1736 or 17.36%

sy = (.041630Y?
Sy = .2040 or 20.40%

8.  We will calculate the sum of the returns for eashet and the observed risk premium first. Doing so,

we get:

Year Large co. stock return T-bill return Risk premium
1973 -14.69% 7.29% -21.98%
1974 -26.47 7.99 -34.46
1975 37.23 5.87 31.36
1976 23.93 5.07 18.86
1977 -7.16 5.45 -12.61
1978 _6.57 7.64 -1.07

19.41 39.31 -19.90
a. The average return for large company stocks thismperiod was:

Large company stock average return = 19.41% /6
Large company stock average return = 3.24%
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And the average return for T-bills over thisipdrwas:

T-bills average return = 39.31% / 6
T-bills average return = 6.55%

Using the equation for variance, we find the amace for large company stocks over this period
was:

Variance = 1/5[(—.1469 — .0324) (-.2647 — .0324)+ (.3723 — .0324)+ (.2393 — .0324+
(-.0716 — .0324) (.0657 — .0324)
Variance = 0.058136

And the standard deviation for large company stawker this period was:

Standard deviation = (0.058138)
Standard deviation = 0.2411 or 24.11%

Using the equation for variance, we find the aacee for T-bills over this period was:

Variance = 1/5[(.0729 — .0655) (.0799 — .0655)+ (.0587 — .065%)+ (.0507 — .0655)+
(.0545 — .0655) (.0764 — .0655)
Variance = 0.000153

And the standard deviation for T-bills over thexipd was:

Standard deviation = (0.000153)
Standard deviation = 0.0124 or 1.24%

The average observed risk premium over this desias:

Average observed risk premium = -19.90% / 6
Average observed risk premium = -3.32%

The variance of the observed risk premium was:

Variance = 1/5[(-.2198 — .0332) (-.3446 — .0332)+ (.3136 — .0332)+
(.1886 — .0332) (-.1261 — .0332)+ (-.0107 — .0332)
Variance = 0.062078

And the standard deviation of the observed rigkrpum was:

Standard deviation = (0.062078)
Standard deviation = 0.2492 or 24.92%

Before the fact, for most assets the risk premiilinbe positive; investors demand compensation
over and above the risk-free return to invest tlmdney in the risky asset. After the fact, the
observed risk premium can be negative if the assetininal return is unexpectedly low, the risk-
free return is unexpectedly high, or if some corahion of these two events occurs.
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9. a Tofind the average return, we sum all the reduaind divide by the number of returns, so:

Arithmetic average return = (—.25 +.36 + .09 ¥+ +1.17)/5
Arithmetic average return = .0960 or 9.60%

b. Using the equation to calculate variance, we:find

Variance = 1/4[(-.25 — .096} (.36 — .096)+ (.09 — .096)+ (.11 — .096)+
(.17 —.096)
Variance = 0.048780

So, the standard deviation is:

Standard deviation = (0.048788)
Standard deviation = 0.2209 or 22.09%

10. a. To calculate the average real return, we canthuseverage return of the asset, and the average
risk-free rate in the Fisher equation. Doing so fiwve:

Q1+R)=(@Q+nN@+h)

F = (1.0960/1.042) — 1
f =.0518 or 5.18%

b. The average risk premium is simply the averagermeof the asset, minus the average risk-free
rate, so, the average risk premium for this asseidvbe:

RF=R - R,
RF =.0960 — .0510
RF = .0450 or 4.50%

11. We can find the average real risk-free rate usimgFisher equation. The average real risk-free rat
was:

(1+R)=(1+nN(l+h)

r+=(1.051/1.042) — 1
re = .0086 or 0.86%

And to calculate the average real risk premium,car subtract the average risk-free rate from the
average real return. So, the average real riskiprawas:

rp=r—r¢=5.18% — 0.86
p =.0432 or 4.32%
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T-bill rates were highest in the early eightiesisTwas during a period of high inflation and is
consistent with the Fisher effect.

To find the return on the zero coupon bond, wet fireed to find the price of the bond today. Wednee
to remember that the price for zero coupon bondslisulated with semiannual periods. Since one year
has elapsed, the bond now has 19 years to matseityie price today is:

P, = $1,000/1.04%
P, = $187.75

There are no intermediate cash flows on a zerpa@obond, so the return is the capital gains, or:

R = ($187.75 - 162.87) / $162.87
R =.1528 or 15.28%

The return of any asset is the increase in ppbgs any dividends or cash flows, all divided b th
initial price. Since preferred stock is assumedtawe a par value of $100, the dividend was $6heo t
return for the year was:

R = ($93.80 — 95.12 + 6.00) / $95.12
R =.0492 or 4.92%

The return of any asset is the increase in ppbgs any dividends or cash flows, all divided b th
initial price. This stock paid no dividend, so tie¢urn was:

R = ($46.81 — 41.05) / $41.05
R = .1403 or 14.03%

This is the return for three months, so the APR is

APR = 4(14.03%)
APR = 56.13%

And the EAR is:

EAR = (1 +.1403)- 1
EAR = .6908 or 69.08%
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16.

17.

18.

To find the real return each year, we will use figher equation, which is:
1+R=(1+r1)(1+h)

Using this relationship for each year, we find:

T-bills Inflation Real Return
1926 0.0330 (0.0112) 0.0447
1927 0.0315 (0.0226) 0.0554
1928 0.0405 (0.0116) 0.0527
1929 0.0447 0.0058 0.0387
1930 0.0227 (0.0640) 0.0926
1931 0.0115 (0.0932) 0.1155
1932 0.0088 (0.1027) 0.1243

So, the average real return was:

Average = (.0447 + .0554 + .0527 + .0387 + .0926165 + .1243) / 7
Average = .0748 or 7.48%

Notice that the real return was higher than theinahreturn during this period because of deflation
negative inflation.

Looking at the long-term corporate bond returndrgin Figure 10.10, we see that the mean retus wa
6.2 percent, with a standard deviation of 8.5 p&rc€he range of returns you would expect to see 68
percent of the time is the mean plus or minus Adsted deviation, or:

Re n* 16 = 6.2% + 8.5% = —-2.30% to 14.70%

The range of returns you would expect to see 96eme of the time is the mean plus or minus 2
standard deviations, or:

Re u* 26 = 6.2% * 2(8.5%) = -10.80% to 23.20%

Looking at the large-company stock return histioryFigure 10.10, we see that the mean return was
12.3 percent, with a standard deviation of 20.L@et. The range of returns you would expect toG&e
percent of the time is the mean plus or minus Adsted deviation, or:

Re n+ 16 =12.3% + 20.1% = —7.80% to 32.40%

The range of returns you would expect to see 96gme of the time is the mean plus or minus 2
standard deviations, or:

Re n+ 26 =12.3% * 2(20.1%) = —27.90% to 52.50%
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Intermediate

Here, we know the average stock return, and fduhe five returns used to compute the average
return. We can work the average return equatiorkwa to find the missing return. The average
return is calculated as:

11=(13-.18+.09+ .36 +R)/5
55=.13-.18 +.09 + .36 + R
R =.15 or 15%

The missing return has to be 15 percent. Now, areuse the equation for the variance to find:

Variance = 1/4[(.13 — .13} (-.18 — .11+ (.09 — .11) + (.36 — .11) + (.15 — .11
Variance = 0.037250

And the standard deviation is:

Standard deviation = (0.037258)
Standard deviation = 0.1930 or 19.30%

The arithmetic average return is the sum of theakmreturns divided by the number of returns, so:

Arithmetic average return = (.36 + .19 + .27 —{0D6 —.13) / 6
Arithmetic average return = .1567 or 15.67%

Using the equation for the geometric return, wielfi

Geometric average return = [(1 YR (1 +R) x ... x (1 + R)]'" -1
Geometric average return@ + .36)(1 + .19)(1 + .27)(1 — .07)(1 + .06)(11:3)[¥® — 1
Geometric average return = .1480 or 14.80%

Remember that the geometric average return withg$ be less than the arithmetic average return if
the returns have any variation.

To calculate the arithmetic and geometric averagerns, we must first calculate the return fochea
year. The return for each year is:

R, = ($53.84 — 48.27 + 0.57) / $48.27 = .1272 or 2%7
R, = ($57.75 - 53.84 + 0.62) / $53.84 = .0841 or %41
Rs; = ($54.21 — 57.75 + 0.68) / $57.75 = —.0495 085%
Ry = ($62.09 — 54.21 + 0.77)/ $54.21 = .1596 or 1%96
Rs = ($71.83 - 62.09 + 0.84) / $62.09 = .1704 or 4%0

The arithmetic average return was:

Ra = (0.1272 + 0.0841 — 0.0495 + 0.1596 + 0.1704)/5
Ra=0.0984 or 9.84%
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And the geometric average return was:

Rs = [(1 +.1272)(1 + .0841)(1 — .0495)(1 + .1596}(11704)}° - 1
Rs = 0.0953 or 9.53%

22. To find the real return, we need to use the Figlgeiation. Re-writing the Fisher equation to solwe f
the real return, we get:

r=[(1+R)/(1+h)]-1

So, the real return each year was:

Year T-bill return Inflation Real return
1973 0.072! 0.087. —-0.0131
1974 0.079' 0.123. —-0.0387
1975 0.058 0.069< —-0.0100
1976 0.050 0.048i 0.002
1977 0.054! 0.067! -0.0117
1978 0.076. 0.090:; -0.0127
1979 0.105! 0.132! —-0.0241
1980 0.121 0.125; —0.0037
0.619 0.743: -0.1120

a. The average return for T-bills over this periodswa

Average return = 0.619/8
Average return = .0775 or 7.75%

And the average inflation rate was:

Average inflation = 0.7438 / 8
Average inflation = .0930 or 9.30%

b. Using the equation for variance, we find the vac&for T-bills over this period was:
Variance = 1/7[(.0729 — .0775) (.0799 — .0775)+ (.0587 — .0775%+ (.0507 — .0775)
+ (.0545 — .0775)% (.0764 — .077%)+ (.1056 — .0775)+ (.1210- .0775]
Variance = 0.000616

And the standard deviation for T-bills was:

Standard deviation = (0.000618)
Standard deviation = 0.0248 or 2.48%
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The variance of inflation over this period was:

Variance = 1/7[(.0871 — .0930) (.1234 — .093G6)+ (.0694 — .0936)+ (.0486 — .0930)

+ (.0670 — .0936)+ (.0902 — .0936)+ (.1329 - .0936)+ (.1252- .0930f]
Variance = 0.000971

And the standard deviation of inflation was:

Standard deviation = (0.0009%4)
Standard deviation = 0.0312 or 3.12%

c. The average observed real return over this pevesl

Average observed real return = —-.1122 /8
Average observed real return = —.0140 or —1.40%

d. The statement that T-bills have no risk referdh® fact that there is only an extremely small
chance of the government defaulting, so therettle Idefault risk. Since T-bills are short term,
there is also very limited interest rate risk. Hoee as this example shows, there is inflation, risk
i.e. the purchasing power of the investment canadlgt decline over time even if the investor is
earning a positive return.

23. To find the return on the coupon bond, we firstahéo find the price of the bond today. Since osary
has elapsed, the bond now has six years to matsatihe price today is:

P, = $80(PVIFAw, 9 + $1,000/1.07
P, = $1,065.15

You received the coupon payments on the bondhesodminal return was:

R = ($1,065.15 — 1,028.50 + 80) / $1,028.50
R =.1134 or 11.34%

And using the Fisher equation to find the realmetwe get:

r=(1.1134/1.048) - 1
r = .0624 or 6.24%

24. Looking at the long-term government bond returstdriy in Figure 10.10, we see that the mean return
was 5.8 percent, with a standard deviation of %Pcent. In the normal probability distribution,
approximately 2/3 of the observations are withire standard deviation of the mean. This means that
1/3 of the observations are outside one standadtiten away from the mean. Or:

Pr(R< =3.4 or R>15.0§ 1/3
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25.

26.

But we are only interested in one tail here, thateturns less than —3.0 percent, so:
Pr(R< —-3.5x /g

You can use the z-statistic and the cumulativenabrdistribution table to find the answer as well.
Doing so, we find:

z=(X-Wb

z = (-3.5% — 5.8)/9.2% = —1.00

Looking at the z-table, this gives a probabilifyl6.87%, or:
Pr(R< —3.5) .1587 or 15.87%

The range of returns you would expect to see 96eme of the time is the mean plus or minus 2
standard deviations, or:

95% level: R u+ 26 =5.8% + 2(9.2%) = -12.60% to 24.20%

The range of returns you would expect to see 98eme¢ of the time is the mean plus or minus 3
standard deviations, or:

99% level: R u+ 30 =5.8% + 3(9.2%) = -21.80% to 33.40%

The mean return for small company stocks was fi@rdent, with a standard deviation of 32.7 percent.
Doubling your money is a 100% return, so if theiretdistribution is normal, we can use the z-stiatis
So:

z=(X-Wb

z =(100% — 17.4)/32.7% = 2.526 standard deviataivove the mean

This corresponds to a probability #10.577%, or less than once every 100 years. Tgplour money
would be:

z = (200% — 17.4)/32.7% = 5.584 standard deviataivove the mean.

This corresponds to a probability of (much) ldsnt0.5%, or once every 200 years. The actual answe
is ~.00000117%, or about once every 1 million years.

It is impossible to lose more than 100 percenyair investment. Therefore, return distributions ar
truncated on the lower tail at —100 percent, amhogtruly follow a normal distribution.
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Challenge
Using the z-statistic, we find:
z=(X-p)b6
z=(0% — 12.3)/20.1% = -0.6119
Pr(R<0) ~ 27.03%
For each of the questions asked here, we neesktthe z-statistic, which is:
z=(X-Wb
a 7 =(10% —6.2)/8.5% = 0.4471
This z-statistic gives us the probability thag tieturn is less than 10 percent, but we are |lapkin
for the probability the return is greater than 1€rgent. Given the symmetry of the normal
distribution, and the fact that the total probahils 100 percent (or 1), the probability of a retu
greater than 10 percent is 1 minus the probabdfty return less than 10 percent. Using the
cumulative normal distribution table, we get:
Pr(Rz10%) = 1 — Pr(R10%) = 1 — .6726 32.74%
For a return greater than 0 percent:

2, = (0% — 6.2)/8.5 = —0.7294

Pr(R210%) = 1 — Pr(R10%) = 1 — .7673 23.29%

b. The probability that T-bill returns will be greatdan 10 percent is:

73 = (10% — 3.8)/3.1% = 2

Pr(R>10%) = 1 — Pr(R10%) = 1 — .9772 2.28%

And the probability that T-bill returns will beds than 0 percent is:
7, = (0% — 3.8)/3.1% = —1.2258

Pr(R<0) ~ 11.01%



B-202 SOLUTIONS

c. The probability that the return on long-term amgie bonds will be less than —4.18 percent is:
Z5=(—4.18% — 6.2)/8.5% = —-1.2212
Pr(R<—4.18%)~ 11.10%
And the probability that T-bill returns will beepter than 10.32 percent is:

Zs = (10.32% — 3.8)/3.1% = 2.1032

Pr(R210.32%) = 1 — Pr(R10.32%) = 1 — .9828 1.77%



CHAPTER 11
RISK AND RETURN

Answersto Concepts Review and Critical Thinking Questions

1

Some of the risk in holding any asset is uniquéht asset in question. By investing in a varidty o
assets, this unsystematic portion of the total dak be eliminated at little cost. On the otherdhan
there are systematic risks that affect all invesitieT his portion of the total risk of an assetrazirbe
costlessly eliminated. In other words, systemask can be controlled, but only by a costly reducti
in expected returns.

If the market expected the growth rate in the e@myear to be 2 percent, then there would be no
change in security prices if this expectation hagrbfully anticipated and priced. However, if the
market had been expecting a growth rate differleah 2 percent and the expectation was incorporated
into security prices, then the government’s anneurent would most likely cause security prices in
general to change; prices would typically drop hié tanticipated growth rate had been more than
2 percent, and prices would typically rise if tmgieipated growth rate had been less than 2 percent

a. systematic

b. unsystematic

c.  both; probably mostly systematic

d. unsystematic

€. unsystematic

f.  systematic

a. This is a systematic risk; market prices in gehwith most likely decline.

b. This is a firm specific risk; the company pricdlwiost likely stay constant.

c. This is a systematic risk; market prices in geheith most likely stay constant.
d. This is a firm specific risk; the company pricdlwiost likely decline.

e. This is a systematic risk; market prices in geheith most likely stay constant.

No to both questions. The portfolio expected metisr a weighted average of the asset returns, so it
must be less than the largest asset return antegtban the smallest asset return.

False. The variance of the individual assets liseasure of the total risk. The variance and expecte
return on a well-diversified portfolio are funct®of systematic risk only.

Yes, the standard deviation can be less thanofhetery asset in the portfolio. Howev@rcannot be
less than the smallest beta becdusis a weighted average of the individual assetdeta
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8.

10.

Yes. It is possible, in theory, to construct aozbeta portfolio of risky assets whose return wdagd
equal to the risk-free rate. It is also possibldvéve a negative beta; the return would be less tina
risk-free rate. A negative beta asset would carmegative risk premium because of its value as a
diversification instrument.

Such layoffs generally occur in the context ofpmoate restructurings. To the extent that the marke
views a restructuring as value-creating, stockgwiwill rise. So, it's not the layoffs per se tlaae
being cheered on but the cost savings associatdd the layoffs. Nonetheless, Wall Street does
encourage corporations to takes actions to credte yveven if such actions involve layoffs.

Earnings contain information about recent sales @vsts. This information is useful for projecting
future growth rates and cash flows. Thus, unexpéctiew earnings often lead market participants to
reduce estimates of future growth rates and castsfllower prices are the result. The reversetisnof
true for unexpectedly high earnings.

Solutionsto Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these inter mediate steps are included in this solutions
manual, rounding may appear to have occurred. However, the final answer for each problem is found
without rounding during any step in the problem.

Basic

The portfolio weight of an asset is total investinan that asset divided by the total portfolio wal
First, we will find the portfolio value, which is:

Total value = 90($84) + 50($58)
Total value = $10,460

The portfolio weight for each stock is:

Weighty = 90($84)/$10,460
Weighty =.7228

Weight = 50($58)/$10,460
Weight = .2772

The expected return of a portfolio is the sumha weight of each asset times the expected return o
each asset. The total value of the portfolio is:

Total value = $700 + 2,500
Total value = $3,200

So, the expected return of this portfolio is:

E(R,
E(R

($700/$3,200)(.10) + ($2,500/$3,200)(.16)
1469 or 14.69%

S
(|
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The expected return of a portfolio is the sumha weight of each asset times the expected return o
each asset. So, the expected return of the partfli

E(R)
E(R)

Here, we are given the expected return of thefgatand the expected return of each asset in the
portfolio, and are asked to find the weight of eadset. We can use the equation for the expected
return of a portfolio to solve this problem. Sirtbe total weight of a portfolio must equal 1 (100%)
the weight of Stock Y must be one minus the wedgdt$tock X. Mathematically speaking, this means:

.20(.10) + .45(.14) + .35(.16)
.1390 or 13.90%

E(R) =.1425 = .16w + .11(1 — w)

We can now solve this equation for the weight toic®& X as:

1425 = 16w + .11 — 11w

.0325 = .05

wy = 0.6500

So, the dollar amount invested in Stock X is thegght of Stock X times the total portfolio value; o
Investment in X = 0.6500($10,000) = $6,500

And the dollar amount invested in Stock Y is:

Investment in Y = (1 — 0.6500)($10,000) = $3,500

The expected return of an asset is the sum ofptbhbability of each return occurring times the
probability of that return occurring. So, the exjgelcreturn of the asset is:

E(R) = .15(-.09) + .85(.18)
R(R) = .1395 or 13.95%

The expected return of an asset is the sum ofptbhbability of each return occurring times the
probability of that return occurring. So, the exjgelcreturn of the asset is:

E(R)
E(R)

.20(~.07) + .55(.13) + .25(.30)
11325 or 13.25%

The expected return of an asset is the sum ofptbhbability of each return occurring times the
probability of that return occurring. So, the exjgelcreturn of each stock asset is:

E(Ra)
E(Ra)

E(Rs) = .15(—.25) + .55(.15) + .30(.38)
E(Rs) = .1590 or 15.90%

.15(.01) + .55(.09) + .30(.14)
.0930 or 9.30%
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To calculate the standard deviation, we first needalculate the variance. To find the variance, w
find the squared deviations from the expected netdfe then multiply each possible squared deviation
by its probability, and then sum. The result is ¥heiance. So, the variance and standard deviation
each stock is:

oa? =.15(.01 — .0936)+ .55(.09 — .0936)+ .30(.14 — .0930)
oa’=.00170

oa = (.00170Y?
o = .0412 or 4.12%

og” =.15(—.25 — .1596)+ .55(.15 — .1596}+ .30(.38 — .1590)
og” = .03979

op = (.03979Y?
op = .1995 or 19.95%

8. The expected return of an asset is the sum ofptbbability of each return occurring times the
probability of that return occurring. So, the exjgelcreturn of the asset is:

E(R)
E(R)

=.20(.09) + .35(.13) + .45(.19)

=.1490 or 14.90%

9. a. To find the expected return of the portfolio, weed to find the return of the portfolio in each
state of the economy. This portfolio is a specadecsince all three assets have the same weight.
To find the expected return in an equally weightedfolio, we can sum the returns of each asset
and divide by the number of assets, so the expeetean of the portfolio in each state of the
economy is:

Boom: E(R) = (.08 +.02 +.33)/3
E(R) = .1433 or 14.33%

Bust: E(R) = (.14 +.24-.06)/3
E(R) = .1067 or 10.67%

This is equivalent to multiplying the weight adah asset (1/3 or .3333) times its expected return
and summing the results, which gives:

Boom: E(R) = 1/3(.08) + 1/3(.02) + 1/3(.33)
E(R) = .1433 or 14.33%

Bust: E(R) = 1/3(.14) + 1/3(.24) + 1/3(~.06)
E(R) = .1067 or 10.67%
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To find the expected return of the portfolio, meltiply the return in each state of the economy by
the probability of that state occurring, and themsDoing this, we find:

E(R)
E(R)

This portfolio does not have an equal weight inheasset. We still need to find the return of the
portfolio in each state of the economy. To do this,will multiply the return of each asset by its
portfolio weight and then sum the products to fetgortfolio return in each state of the economy.
Doing so, we get:

.65(.1433) + .35(.1067)
.1305 or 13.05%

Boom: E(R) =.20(.08) +.20(.02) + .60(.33)
E(R) =.2180 or 21.80%

Bust: E(R) =.20(.14) +.20(.24) + .60(06)
E(R) = .0400 or 4.00%

And the expected return of the portfolio is:

E(R)
E(R)

To find the variance, we find the squared dewiadifrom the expected return. We then multiply
each possible squared deviation by its probabgity] then sum. The result is the variance. So, the
variance of the portfolio is:

.65(.2180) + .35(.0400)
1557 or 15.57%

o2 = .65(.2180 — .1557) .35(.0400 — .1557)
o2 =.00721

This portfolio does not have an equal weight ioheasset. We first need to find the return of the
portfolio in each state of the economy. To do this,will multiply the return of each asset by its

portfolio weight and then sum the products to fetgortfolio return in each state of the economy.
Doing so, we get:

Boom: E(R) = .30(.30) + .40(.45) +.30(.33)
E(R,) = .3690 or 36.90%

Good: E(R) = .30(.12) + .40(.10) + .30(.15)
E(R) = .1210 or 12.10%

Poor:  E(R) = .30(.01) + .40(~.15) + .30(-.05)
E(R) = —.0720 or —7.20%

Bust: E(R) =.30(-.20) + .40(-.30) + .30(-.09)
E(R,) =—.2070 or —20.70%
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And the expected return of the portfolio is:

E(R) = .15(.3690) + .45(.1210) + .35(~.0720) + .0507@)
E(R,) = .0743 or 7.43%

b. To calculate the standard deviation, we first needalculate the variance. To find the variance,
we find the squared deviations from the expectéarme We then multiply each possible squared
deviation by its probability, and then sum. Theuies the variance. So, the variance and standard
deviation of the portfolio is:

o2 =.15(.3690 — .0748) .45(.1210 — .0743)+ .35(—.0720 — .0743)
+.05(—.2070 — .0743)
o2 =.02546

o, = (.02546Y?
op = .1596 or 15.96%

11. The beta of a portfolio is the sum of the weigheach asset times the beta of each asset. Sbethe
of the portfolio is:

Bp=.25(.73) + .20(.86) + .45(1.25) + .10(1.84)
Bp=1.10

12. The beta of a portfolio is the sum of the weighteach asset times the beta of each asset. If the
portfolio is as risky as the market, it must have $ame beta as the market. Since the beta ofdhestn
is one, we know the beta of our portfolio is onee ®Wso need to remember that the beta of the mésk-f
asset is zero. It has to be zero since the assemndaisk. Setting up the equation for the betawf
portfolio, we get:
Bp = 1.0 =1/3(0) +1/3(1.65) +!/3(Bx)
Solving for the beta of Stock X, we get:
Bx =1.35

13. The CAPM states the relationship between theaiskn asset and its expected return. The CAPM is:
E(R) =R+ [E(Ru) — R] x Bi

Substituting the values we are given, we find:

E(R)
E(R)

.06 + (.13 — .06)(0.90)
11230 or 12.30%
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We are given the values for the CAPM except ferfitof the stock. We need to substitute these values
into the CAPM, and solve for tHe of the stock. One important thing we need to pesis that we are
given the market risk premium. The market risk gremis the expected return of the market minus the
risk-free rate. We must be careful not to use viaisie as the expected return of the market. Udiag t
CAPM, we find:

E(R) =.17 = .055 + .08
Bi = 1.438

Here, we need to find the expected return of tlaket, using the CAPM. Substituting the values
given, and solving for the expected return of thaxlkmat, we find:

E(R) = .17 = .055 + [E(R) — .055](1.45)
E(Rw) = .1343 or 13.43%

Here, we need to find the risk-free rate, usirgg@MAPM. Substituting the values given, and solig
the risk-free rate, we find:

E(R) = .1190 = R+ (.13 — R)(.85)
11190 = R+ .1105 — .85R
R = .0567 or 5.67%

a. Again, we have a special case where the portfslegually weighted, so we can sum the returns
of each asset and divide by the number of assheseXpected return of the portfolio is:

E(R) = (.16 + .065)/2
E(R) =.1113 or 11.13%

b. We need to find the portfolio weights that resala portfolio with a of 0.75. We know th@ of
the risk-free asset is zero. We also know the wedflthe risk-free asset is one minus the weight
of the stock since the portfolio weights must somre, or 100 percent. So:

Bp=0.80 = w(1.4) + (1 — w)(0)
0.80 =1.4w+ 0 — Ow

ws = 0.80/1.4

ws = .5714

And, the weight of the risk-free asset is:

Wge=1-.5714
Wge = .4286
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c. We need to find the portfolio weights that redulta portfolio with an expected return of 12
percent. We also know the weight of the risk-fresed is one minus the weight of the stock since
the portfolio weights must sum to one, or 100 petc8o:

E(R) = .12 = .16w+ .065(1 — W)
12 = 16w + .065 — .065y
Ws = .5897

So, the3 of the portfolio will be:

B, = .5897(1.4) + (1 — .5897)(0)
B,=0.826

d. Solving for theB of the portfolio as we did in paa we find:

Pp=2.8 =w(1.4) + (1 -w)(0)
ws=2.8/1.4
Ws = 2

WRf:].—Z
WRf:—l

The portfolio is invested 200% in the stock arid6% in the risk-free asset. This represents
borrowing at the risk-free rate to buy more of sheck.

18. First, we need to find th@ of the portfolio. The of the risk-free asset is zero, and the weighthef
risk-free asset is one minus the weight of thelsttie§ of the portfolio is:

R, = Ww(1.25) + (1 — w)(0) = 1.25w

So, to find thep of the portfolio for any weight of the stock, wienply multiply the weight of the stock
times itsp.

Even though we are solving for tBeand expected return of a portfolio of one stoc# Hre risk-free
asset for different portfolio weights, we are reablving for the SML. Any combination of this stgc
and the risk-free asset will fall on the SML. Fbat matter, a portfolio of any stock and the risbef
asset, or any portfolio of stocks, will fall on tB&L. We know the slope of the SML line is the netrk
risk premium, so using the CAPM and the informatbmmcerning this stock, the market risk premium
is:

E(R) = .165 = .06 + MRP(1.25)
MRP = .105/1.25 = .0840 or 8.40%
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So, now we know the CAPM equation for any stock is
E(R,) = .06 +.0848,

The slope of the SML is equal to the market risknium, which is 0.0840. Using these equations to
fill in the table, we get the following results:

Wy E(R) 3
0%  .0600 0
25 0863  0.313
50 1125  0.625
75 1388  0.938
100 1650  1.250
125 1913 1.563
150 2175  1.875

There are two ways to correctly answer this goastWe will work through both. First, we can use th
CAPM. Substituting in the value we are given fockeatock, we find:

E(R,) = .055 + .080(1.50)
E(Ry) = .1750 or 17.50%

It is given in the problem that the expected netir Stock Y is 16 percent, but according to theRGA

the return of the stock based on its level of rikle expected return should be 17.50 percent. This
means the stock return is too low, given its leg€lrisk. Stock Y plots below the SML and is
overvalued. In other words, its price must decréasecrease the expected return to 17.50 per€ent.
Stock Z, we find:

E(Ry)
E(Ry)

.055 +.080(0.70)
11110 or 11.10%

The return given for Stock Z is 11.5 percent, aotording to the CAPM the expected return of the
stock should be 11.10 percent based on its levetishf Stock Z plots above the SML and is
undervalued. In other words, its price must incedasdecrease the expected return to 11.10 percent.

We can also answer this question using the rewarisk ratio. All assets must have the same reward
to-risk ratio. The reward-to-risk ratio is the rigkemium of the asset divided by gsWe are given the
market risk premium, and we know tpeof the market is one, so the reward-to-risk r&tiothe market

is 0.08, or 8 percent. Calculating the reward-st-riatio for Stock Y, we find:

Reward-to-risk ratio Y = (.16 — .055) / 1.50
Reward-to-risk ratio Y = .0700
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20.

21.

22

The reward-to-risk ratio for Stock Y is too lowhigh means the stock plots below the SML, and the
stock is overvalued. Its price must decrease itstileward-to-risk ratio is equal to the market aeal
to-risk ratio. For Stock Z, we find:

Reward-to-risk ratio Z = (.115 - .055) / .70
Reward-to-risk ratio Z = .0857

The reward-to-risk ratio for Stock Z is too highhich means the stock plots above the SML, and the
stock is undervalued. Its price must increase lstileward-to-risk ratio is equal to the marketaed-
to-risk ratio.

We need to set the reward-to-risk ratios of the assets equal to each other, which is:

(.16 - R)/1.50 = (.115 - B/0.70

We can cross multiply to get:

0.70(.16 - B =1.50(.115-R

Solving for the risk-free rate, we find:

0.112 - 0.70R=0.1725 - 1.50R
R; = .0756 or 7.56%

For a portfolio that is equally invested in large¥xgpany stocks and long-term corporate bonds:

R = (12.30% + 6.20%)/2
R =9.25%

For a portfolio that is equally invested in sneiticks and Treasury bills:

R = (17.4% + 3.8%)/2
R = 10.60%

Here, we are given the expected return of thef@atand the expected return of the assets in the
portfolio and are asked to calculate the dollar ami@f each asset in the portfolio. So, we neefthtb

the weight of each asset in the portfolio. Sincekwew the total weight of the assets in the poidfol
must equal 1 (or 100%), we can find the weightaaflreasset as:

E[R] = .12 = .16w + .095(1 — w)

wy = 0.3846
we=1-wy
w,=1-.3846

w, =.6154
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So, the dollar investment in each asset is thghteaif the asset times the value of the portfdmthe
dollar investment in each asset must be:

Investment in H = 0.3846($250,000)
Investment in H = $96,153.85

Investment in L = 0.6154($250,000)
Investment in L = $153,846.15

a.

To find the expected return of the portfolio, weed to find the return of the portfolio in each
state of the economy. This portfolio is a specadecsince all three assets have the same weight.
To find the expected return in an equally weightedfolio, we can sum the returns of each asset
and divide by the number of assets, so the expeetenn of the portfolio in each state of the
economy is:

Boom: E(R) = (.04 + .03 + .26)/3
E(R) = .1100 or 11.00%

Bust: E(R)=(.12 +.18—.02)/3
E(R) = .0933 or 9.33%

This is equivalent to multiplying the weight eaadset (1/3 or .3333) times its expected return and
summing the results, which gives:

Boom: E(R) = 1/3(.04) + 1/3(.03) + 1/3(.26)
E(R) = .1100 or 11.00%

Bust: E(R) = 1/3(.12) + 1/3(.18) + 1/3(~.02)
E(R) = .0933 or 9.33%

To find the expected return of the portfolio, meltiply the return in each state of the economy by
the probability of that state occurring, and themsDoing this, we find:

E(R)
E(R)

This portfolio does not have an equal weight inheasset. We still need to find the return of the
portfolio in each state of the economy. To do this,will multiply the return of each asset by its
portfolio weight and then sum the products to fetgortfolio return in each state of the economy.
Doing so, we get:

.75(.1100) + .25(.0933)
.1058 or 10.58%

Boom: E(R) =.25(.04) +.25(.03) + .50(.26)
E(R) = .1475 or 14.75%

Bust: E(R) =.25(.12) +.25(.18) + .50(—.02)
E(R) =.0650 or 6.50%
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24,

And the expected return of the portfolio is:

E(R)
E(R)

To calculate the standard deviation, we firstch&ecalculate the variance. To find the variance,
we find the squared deviations from the expectéarme We then multiply each possible squared
deviation by its probability, and then sum. Theuiess the variance. So, the variance of the
portfolio is:

75(.1475) + .25(.0650)
1269 or 12.69%

o2 = .75(.1475 — .1268) .25(.0650 — .1269)
o2 =.00128

And the standard deviation of the portfolio is:

op = (.00128?
" =.0357 or 3.57%

This portfolio does not have an equal weight ioheasset. We first need to find the return of the
portfolio in each state of the economy. To do this,will multiply the return of each asset by its

portfolio weight and then sum the products to fetgortfolio return in each state of the economy.
Doing so, we get:

Boom: E(R) = .60(.18) + .20(.35) + .20(.20)
E(R,) = .2180 or 21.80%

Good:  E(R) = .60(.11) + .20(.15) + .20(.11)
E(R,) = .1180 or 11.80%

Poor:  E(R) = .60(.06) + .20(—.05) + .20(.02)
E(R,) = .0300 or 3.00%

Bust: E(R) = .60(.01) + .20(~.40) + .20(-.08)
E(R,) = —.0900 or —9.00%

And the expected return of the portfolio is:

E(Ry) = .10(.2180) + .60(.1180) + .20(.0300) + .10(-00P
E(R,) = .0896 or 8.96%
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b. To calculate the standard deviation, we first needalculate the variance. To find the variance,
we find the squared deviations from the expectéarme We then multiply each possible squared
deviation by its probability, and then sum. Theuies the variance. So, the variance and standard
deviation of the portfolio are:

o2 =.10(.2180 — .0896)+ .60(.1180 — .0896)+ .20(.0300 — .08986)
+.10(—.0900 — .089%)

.2 = .006069

o, = (.006069Y°
op=.0779 or 7.79%

To find the expected return of the portfolio wesfineed to find the weight of each asset in the
portfolio. The weights of the assets sum to 1 39%), so we can solve for the weights, using thade
of the each asset and the beta of the portfoliandPso, we find:

R, =1= w(1.35) + (1 — w)(0.80)
w; = .3636

wg =1 -.3636
wg = .6364

So, the expected return of the portfolio is:

E[Rs] = .3636(.17) + .6364(.10)
E[Rd] = .1255 or 12.55%

To find the expected return of the portfolio, westf need to find the weight of each asset in the
portfolio. The weight of each asset is the dolteveistment of that asset divided by the total dolédue
of the portfolio, so:

Portfolio value = 500($41) + 900($27) + 250($65525($49)
Portfolio value = $91,675

And the weight of each asset in the portfolio is:

Wy = 500($41)/$91,675
Wy = .2236

Wy = 900($27)/$91,675
Wy = .2651

Wy = 250($65)/$91,675
wy =.1773

Wz = 625($49)/$91,675
W, = .3341
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27.

28.

With the weight of each asset, we can find thesetgd return of the portfolio, which is:

E[Rd] = .2236(.12) + .2651(.16) + .1773(.14) + .3348].1
E[Rd] = .1442 or 14.42%

Intermediate

We know the expected return of the portfolio ahéach asset, but only one portfolio weight. Wedhee
to recognize that the weight of the risk-free assebtne minus the weight of the other two assets.
Mathematically, the expected return of the portfadi:

E[R,] = .12 = .50(.16) + w(.105) + (1 — .50 — ¥(.06)
.12 = .50(.16) + w.10) + .06 — .03 — .06w

Wg = .2222

So, the weight of the risk-free asset is:

Wgs=1—-.50—.2222
Wgs = .2778

And the amount of Stock F to buy is:

Amount of stock F to buy = .2222($100,000)
Amount of stock F to buy = $22,222.22

a. We need to find the return of the portfolio in leastate of the economy. To do this, we will
multiply the return of each asset by its portfolieight and then sum the products to get the
portfolio return in each state of the economy. @m0, we get:

Boom: E(R) = .40(.05) + .40(.25) + .20(.60)
E(R) = .2400 or 24.00%

Normal: E(R) = .40(.09) + .40(.12) + .20(.20)
E(R) = .1240 or 12.40%

Bust: E(R) =.40(.12) + .40(-.13) + .20(-.40)
E(R) = —.0840 or —8.40%

And the expected return of the portfolio is:

E(R)
E(R)

:25(.2400) + .55(.1240) + .20(-.0840)
1114 or 11.14%
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To calculate the standard deviation, we firstch&ecalculate the variance. To find the variance,
we find the squared deviations from the expectéarme We then multiply each possible squared

deviation by its probability, and then sum. Theuies the variance. So, the variance and standard
deviation of the portfolio are:

o%p = .25(.2400 — .1114) .55(.1240 — .1114) .20(-.0840 — .111%)
o’y =.01186

o, = (.011863?
o, = .1089 or 10.89%

b. The risk premium is the return of a risky assdhus the risk-free rate. T-bills are often used as
the risk-free rate, so:

RR=E(R)-R
RR =.1114 - .0425
RR =.0689 or 6.89%
We know that the reward-to-risk ratios for all@ssmust be equal. This can be expressed as:
[E(Ra) — Rl/Ba = [E(Rs) — R]/Bs
The numerator of each equation is the risk prenofithe asset, so:
RPA/Ba = RR:/Bs
We can rearrange this equation to get:
Be/Ba = RA/RPy

If the reward-to-risk ratios are the same, théraf the betas of the assets is equal to the dHtibe
risk premiums of the assets.

Since the portfolio is as risky as the market,[3tef the portfolio must be equal to one. We alsovkrioe 3

of the risk-free asset is zero. We can use thetegutor thef of a portfolio to find the weight of the third
stock. Doing so, we find:

Bp = 1.0 = Wi(.85) + Ws(1.20) + W(1.45) + w((0)
Solving for the weight of Stock C, we find:

Wc = .288966

So, the dollar investment in Stock C must be:

Invest in Stock C = .288966($500,000)
Invest in Stock C = $144,482.76
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31.

We know the total portfolio value and the investinef two stocks in the portfolio, so we can fir t
weight of these two stocks. The weights of Stocknél Stock B are:

wa = $130,000 / $500,000
Wp = .26

wg = $150,000/$500,000
Wg = .30

We also know the total portfolio weight must beepro the weight of the risk-free asset must be one
minus the asset weight we know, or:

1:WA+WB+Wc+WRf: 1—26—30—288966—RW
Wwgs = .151034

So, the dollar investment in the risk-free assastbe:

Invest in risk-free asset = .151034($500,000)
Invest in risk-free asset = $75,517.24

We are given the expected return of the assdtwiportfolio. We also know the sum of the weighits
each asset must be equal to one. So, the weidgheafsk-free asset is one minus the weight of IS¥c
and the weight of Stock X. Using this relationshigg can express the expected return of the pastfoli
as:

E(R) = .185 = w(.172) + w(.136)
185 = w(.172) + (1 — w)(.136)
185 = .172w + .136 — .136w
.049 = .036w

wy = 1.36111

And the weight of Stock Y is:

wy =1-1.36111
wy =—-.36111

The amount to invest in Stock Y is:

Investment in Stock Y = -.36111($100,000)
Investment in Stock Y = -$36,111.11

A negative portfolio weight means that you shall she stock. If you are not familiar with short
selling, it means you borrow a stock today andiseWou must then purchase the stock at a latex da
to repay the borrowed stock. If you short sellackt you make a profit if the stock decreases inea
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To find the beta of the portfolio, we can multighye portfolio weight of each asset times its lsatd
sum. So, the beta of the portfolio is:

Bp=1.36111(1.40) + (—.36111)(0.95)
Bp=1.56

The amount of systematic risk is measured by fthef an asset. Since we know the market risk
premium and the risk-free rate, if we know the extpd return of the asset, we can use the CAPM to
solve for the of the asset. The expected return of Stock I is:

E(R)
E(R)

Using the CAPM to find th@ of Stock I, we find:

:30(.02) +.40(.32) + .30(.18)
.1880 or 18.80%

1880 = .04 + .1@,
B, =1.23

The total risk of the asset is measured by itad#ed deviation, so we need to calculate the standa
deviation of Stock I. Beginning with the calculatiof the stock’s variance, we find:

o2 = .30(.02 — .1886)+ .40(.32 — .1886)+ .30(.18 — .1886)
o2 = .01546

o = (.0154657
o1 = .1243 or 11.43%

Using the same procedure for Stock Il, we findekpected return to be:

E(R)) = .30(=.20) + .40(.12) + .30(.40)
E(R)) = .1080 or 10.80%

Using the CAPM to find th@ of Stock Il, we find:

.1080 = .04 + .11,
By =0.57

And the standard deviation of Stock Il is:

oy® = .30(-.20 — .1086)+ .40(.12 — .1086)+ .30(.40 — .1080)
o,” = .05410

on = (.05410%?
on = .2326 or 23.26%

Although Stock Il has more total risk than |, ashmuch less systematic risk, since its beta ishmuc
smaller than I's. Thus, | has more systematic réskd || has more unsystematic and more total risk.
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Since unsystematic risk can be diversified awaig, &ctually the “riskier” stock despite the lack of
volatility in its returns. Stock | will have a highrisk premium and a greater expected return.



CHAPTER 12
COST OF CAPITAL

Answersto Concepts Review and Critical Thinking Questions

1

It is the minimum rate of return the firm must maverall on its existing assets. If it earns mibren
this, value is created.

Book values for debt are likely to be much clasetheir market values than are book values foitgqu
No. The cost of capital depends on the risk ofgtogect, not the source of the money.
Interest expense is tax-deductible. There is fferédince between pretax and aftertax equity costs.

The primary advantage of the DCF model is its $icitp. The method is disadvantaged in that (1) the
model is applicable only to firms that actually gdyidends; many do not; (2) even if a firm doey pa
dividends, the DCF model requires a constant dividgrowth rate forever; (3) the estimated cost of
equity from this method is very sensitive to chanireg, which is a very uncertain parameter; and (4
the model does not explicitly consider risk, altbuisk is implicitly considered to the extent thia¢
market has impounded the relevant risk of the stotk its market price. While the share price and
most recent dividend can be observed in the matketdividend growth rate must be estimated. Two
common methods of estimating g are to use analgsisiings and payout forecasts, or determine some
appropriate average historical g from the firm'aitable data.

Two primary advantages of the SML approach are ttia model explicitly incorporates the relevant
risk of the stock, and the method is more widelpli@able than is the DCF model, since the SML
doesn’t make any assumptions about the firm’'s éiwits. The primary disadvantages of the SML
method are (1) estimating three parameters: thkefnée rate, the expected return on the market, and
beta, and (2) the method essentially uses histdritermation to estimate these parameters. THe ris
free rate is usually estimated to be the yield eryshort maturity T-bills and is hence observatiie,;
market risk premium is usually estimated from histal risk premiums and is not directly observable.
The stock beta, which is unobservable, is usuadiynmted either by determining some average
historical beta from the firm and the market’s ratdata, or using beta estimates provided by atslys
and investment firms.

The appropriate aftertax cost of debt to the campa the interest rate it would have to pay Wvire

to issue new debt today. Hence, if the YTM on artding bonds of the company is observed, the
company has an accurate estimate of its cost df tfehe debt is privately placed, the firm coutill
estimate its cost of debt by (1) looking at thetaifsdebt for similar firms in similar risk classg®)
looking at the average debt cost for firms with saene credit rating (assuming the firm's privatbtde

is rated), or (3) consulting analysts and investr@nkers. Even if the debt is publicly traded, an
additional complication is when the firm has mdrart one issue outstanding; these issues rarely have
the same yield because no two issues are ever etghphomogeneous.



B-222 SOLUTIONS

8.

10.

a. This only considers the dividend yield compondrthe required return on equity.

b. This is the current yield only, not the promisadld to maturity. In addition, it is based on the
book value of the liability, and it ignores taxes.

c. Equity is inherently riskier than debt (exceptrh@ps, in the unusual case where a firm’'s assets
have a negative beta). For this reason, the cosgoity exceeds the cost of debt. If taxes are
considered in this case, it can be seen that abnable tax rates, the cost of equity does exceed
the cost of debt.

Rsuperior= .12 + .75(.08) = .18 or 18%

Both should proceed. The appropriate discountda#s not depend on which company is investing; it
depends on the risk of the project. Since Supddoin the business, it is closer to a pure play.
Therefore, its cost of capital should be used. VditHL8% cost of capital, the project has an NP$lof
million regardless of who takes it.

If the different operating divisions were in mudlferent risk classes, then separate cost of abpit
figures should be used for the different divisiotie use of a single, overall cost of capital woloéd
inappropriate. If the single hurdle rate were usgskier divisions would tend to receive funds for
investment projects, since their return would excédee hurdle rate despite the fact that they may
actually plot below the SML and hence be unprofégirojects on a risk-adjusted basis. The typical
problem encountered in estimating the cost of ehgir a division is that it rarely has its own
securities traded on the market, so it is diffidwltobserve the market’'s valuation of the risk lod t
division. Two typical ways around this are to ugsuge play proxy for the division, or to use sulijee
adjustments of the overall firm hurdle rate basedhe perceived risk of the division.

Solutionsto Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these inter mediate steps are included in this solutions
manual, rounding may appear to have occurred. However, the final answer for each problem is found
without rounding during any step in the problem.

1

Basic

With the information given, we can find the coequity, using the dividend growth model. Usingsth
model, the cost of equity is:

Re = [$2.40(1.06)/$48] + .06
Re = .1130 or 11.30%

Here we have information to calculate the costofity, using the CAPM. The cost of equity is:

Re = .05 + 1.30(.13 — .05)
Re = .1540 or 15.40%
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We have the information available to calculate ¢bst of equity, using the CAPM and the dividend
growth model. Using the CAPM, we find:

Re = .045+ 0.90(.08) = .1170 or 11.70%

And using the dividend growth model, the costauigy is

Re = [$2.60(1.05)/$48] + .05 = .1069 or 10.69%

Both estimates of the cost of equity seem readendfowe remember the historical return on large
capitalization stocks, the estimate from the CAPMdel is slightly lower than average, and the
estimate from the dividend growth model is abowt parcent lower than the historical average, so we
cannot definitively say one of the estimates i®inect. Given this, we will use the average oftie,

so:

Re = (.1170 + .1069)/2 = .1119 or 11.19%

To use the dividend growth model, we first needirtd the growth rate in dividends. So, the increiase
dividends each year was:

0 = ($1.62 — 1.47)/$1.47
o = .1020 or 10.20%

% = ($1.67 — 1.62)/$1.62
g = .0309 or 3.09%

0s = ($1.78 — 1.67)/$1.67
g = .0659 or 6.59%

0 = ($1.89 — 1.78)/$1.78
9, = .0618 or 6.18%

So, the average arithmetic growth rate in dividends:

g = (.1020 + .0309 + .0659 + .0618)/4
g = .0651 or 6.51%

Using this growth rate in the dividend growth mipdee find the cost of equity is:

Re = [$1.89(1.0651)/$65.00] + .0651
Re = .0961 or 9.61%

Calculating the geometric growth rate in dividenas find:

$1.89 = $1.47(1 + §)
g = .0648 or 6.48%
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The cost of equity using the geometric dividenalhgh rate is:

Re = [$1.89(1.0648)/$65.00] + .0648
Re = .0958 or 9.58%

5. The cost of preferred stock is the dividend paynagvited by the price, so:

Rp = $6/$94
Rp = .0638 or 6.38%

6. The pretax cost of debt is the YTM of the comparndsds, so:

Po = $930 = $28(PVIFAy 10 + $1,000(PVIRy 10
R = 3.438%

YTM = 2 x 3.438%

YTM = 6.88%

And the aftertax cost of debt is:

R = .0688(1 — .38)
Ro = .0426 or 4.26%

7. a. The pretax cost of debt is the YTM of the comparhonds, so:
Py = $1,080 = $40(PVIFA&y, 49 + $1,000(PVIkRe; 40
R = 3.639%
YTM = 2 x 3.639%
YTM = 7.28%

b. The aftertax cost of debt is:

Ro = .0728(1 — .35)
Ro = .0473 or 4.73%

c. The after-tax rate is more relevant because $hidel actual cost to the company.
8. The book value of debt is the total par value bbatstanding debt, so:

BVp = $60,000,000 + 70,000,000
BVp = $130,000,000



10.

CHAPTER12 B-225

To find the market value of debt, we find the prif the bonds and multiply by the number of bonds.
Alternatively, we can multiply the price quote dktbond times the par value of the bonds. Doing so,
we find:

MV = 1.08($60,000,000) + .265($70,000,000)
MV, = $83,350,000

The YTM of the zero coupon bonds is (Remembernewe zero coupon bonds, for consistency, the
“payments” are assumed to be semiannual):

P, = $265 = $1,000(PV H.40
R =.03376 or 3.376%

Which means the YTM is:

YTM = 3.376% x 2
YTM = 6.75%

So, the aftertax cost of the zero coupon bonds is:

R, = .0675(1 — .35)
R, = .0439 or 4.39%

The aftertax cost of debt for the company is théghted average of the aftertax cost of debt for all
outstanding bond issues. We need to use the maaket weights of the bonds. The total aftertax cost
of debt for the company is:

Ro = .0473[(1.08)($60,000,000)/$83,350,000] + .042%6)($70,000,000)/$83,350,000]
Ro = .0465 or 4.65%

a. Using the equation to calculate the WACC, we find:

WACC = .70(.14) + .05(.06) + .25(.075)(1 — .35)
WACC = .1132 or 11.32%

b. Since interest is tax deductible and dividendsrane we must look at the aftertax cost of debt,
which is:

Ro = .075(1 — .35)
Ro = .0488 or 4.88%

Hence, on an aftertax basis, debt is cheapertbeapreferred stock.

Here, we need to use the debt-equity ratio to taileithe WACC. A debt-equity ratio of .6 implies a
weight of debt of .6/1.6 and an equity weight df.&/ Using this relationship, we find:

WACC = .14(1/1.40) + .08(.40/1.40)(1 — .35)
WACC = .1149 or 11.49%
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11. Here, we have the WACC and need to find the dgbibg ratio of the company. Setting up the WACC
equation, we find:

12.

WACC = .105 = .14(E/V) + .08(D/V)(1 — .35)

Rearranging the equation, we find:

.105(V/E) = .14 + .08(.65)(D/E)

Now we must realize that the V/E is just the egmultiplier, which is equal to:

VIE=1+D/E

.105(D/E + 1) = .14 + .052(D/E)

Now, we can solve for D/E as:

.053(D/E) = .0250
D/E = .6604

a.

The book value of equity is the book value perrsitanes the number of shares, and the book
value of debt is the face value of the companylst dso:

BVe = 10,000,000($1) = $10,000,000

BVp = $75,000,000 + 40,000,000 = $115,000,000

So, the total value of the company is:

V =$10,000,000 + 115,000,000 = $125,000,000

And the book value weights of equity and debt are

E/V = $10,000,000/$125,000,000 = .08

DIV=1-E/V=.92

The market value of equity is the share price siie number of shares, so:
MVe = 10,000,000($53) = $530,000,000

Using the relationship that the total market eatd debt is the price quote times the par value of
the bond, we find the market value of debt is:

MV = 0.97($75,000,000) + 0.96($40,000,000) = $11 116D
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This makes the total market value of the company:
V = $530,000,000 + 111,500,000 = $641,150,000
And the market value weights of equity and debt a
E/V = $530,000,000/$641,150,000 = .8266
DIV=1-E/V=.1734

c. The market value weights are more relevant bectuggerepresent a more current valuation of the
debt and equity.

13. First, we will find the cost of equity for the cpany. The information provided allows us to solge f
the cost of equity using the dividend growth model,

Re = [$2.60(1.07)/$53] + .07
Re = .1225 or 12.25%

Next, we need to find the YTM on both bond issu#sing so, we find:

P, = $970 = $37.50(PVIFAy,49 + $1,000(PVIRy.4
R = 3.899%

YTM = 3.899% x 2

YTM = 7.80%

P, = $960 = $35(PVIF Ay 29 + $1,000(PVIRy .20
R = 3.756%

YTM = 3.756% x 2

YTM = 7.51%

To find the weighted average aftertax cost of dedet need the weight of each bond as a percenfage o
the total debt. We find:

Wp1 = .97($75,000,000)/$111,150,000
Wp1 = .6545

Wp2 = .96($40,000,000)/$111,150,000
Wpo = .3455

Now we can multiply the weighted average cost ebtdtimes one minus the tax rate to find the
weighted average aftertax cost of debt. This giges

Ro = (1 — .35)[(.6545)(.0780) + (.3455)(.0751)]
Ro = .0500 or 5.00%
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14.

15.

Using these costs we have found and the weigtiebf we calculated earlier, the WACC is:

WACC = .8266(.1225) + .1734(.0500)
WACC = .1099 or 10.99%

a. Using the equation to calculate WACC, we find:

WACC = .105 = (1/1.55)(.14) + (.55/1.55)(1 — B5)
Ro = .0636 or 6.36%

b. Using the equation to calculate WACC, we find:

WACC = .105 = (1/1.55)R+ (.55/1.55)(.065)
Re = .1270 or 12.70%

We will begin by finding the market value of edghpe of financing. We find:

MV, = 6,500($1,000)(1.04) = $6,760,000
MV = 150,000($78) = $11,700,000
MV = 10,000($80) = $800,000

And the total market value of the firm is:

V = $6,760,000 + 11,700,000 + 800,000
V = $19,260,000

Now, we can find the cost of equity using the CAPIMe cost of equity is:

Re = .0525 + 1.15(.08)
Re = .1445 or 14.45%

The cost of debt is the YTM of the bonds, so:

Po = $1,040 = $42.50(PVIF&, 50 + $1,000(PVIRe, 50
R =4.062%

YTM = 4.062% x 2

YTM =8.12%

And the aftertax cost of debt is:

Ro = (1 — .35)(.0812)
Ro = .0528 or 5.28%

The cost of preferred stock is:

Re = $6.25/$80
Rp=.0781 or 7.81%
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Now we have all of the components to calculateeCC. The WACC is:

WACC = .0528($6,760/$19,260) + .1445($11,700/$60)2 .0781($800/$19,260)
WACC = .1096 or 10.96%

Notice that we didn't include the (1 o) term in the WACC equation. We used the aftertast of debt
in the equation, so the term is not needed here.

a.

We will begin by finding the market value of edghpe of financing. We find:

MV = 200,000($1,000)(1.08) = $216,000,000
MVEe = 9,000,000($64) = $576,000,000

MVp = 500,000($83) = $41,500,000

And the total market value of the firm is:

V = $216,000,000 + 576,000,000 + 41,500,000
V = $833,500,000

So, the market value weights of the company’arfoing is:

D/V = $216,000,000/$833,500,000 = .2591

P/V = $41,500,000/$833,500,000 = .0498

E/V = $576,000,000/$833,500,000 = .6911

For projects equally as risky as the firm itstie WACC should be used as the discount rate.

First, we can find the cost of equity using th®RBA. The cost of equity is:

Re = .055 + 1.10(.08)
Re = .1430 or 14.30%

The cost of debt is the YTM of the bonds, so:
Py = $1,080 = $47(PVIFAy 30 + $1,000(PVIke 30
R =4.225%

YTM = 4.225% x 2

YTM = 8.45%

And the aftertax cost of debt is:

Ro = (1 — .35)(.0845)
Ro = .0558 or 5.58%

The cost of preferred stock is:

Re = $6/$83
Re=.0723 or 7.23%
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Now, we can calculate the WACC as:

WACC = .2591(.0558) + .0498(.0723) + .6911(.1430)
WACC = .1169 or 11.69%

17. a. Projects Y and Z.

b. Using the CAPM to consider the projects, we needaiculate the expected return of the project,
given its level of risk. This expected return shibtilen be compared to the expected return of the
project. If the return calculated using the CAPMhigher than the project expected return, we
should accept the project; if not, we reject thejgut. After considering risk via the CAPM:

E[W] = .05 +.70(.13—.05) =.1060 > .10, spce W
E[X] =.05+.90(.13 —.05) =.1220 < .125awept X
E[Y] =.05 + 1.20(.13 — .05) = .1460 > .14, sfect Y
E[Z] =.05 + 1.80(.13 — .05) = .1940 < .21, soept Z

c. Project X would be incorrectly rejected; Projectguld be incorrectly accepted.
18. We will begin by finding the market value of eagpe of financing. We find:

MV, = 7,000($1,000)(1.08) = $7,560,000
MV g = 180,000($60) = $10,800,000
MV = 8,000($94) = $752,000

And the total market value of the firm is:

V = $7,560,000 + 10,800,000 + 756,000
V =$19,112,000

Now, we can find the cost of equity using the CAPMe cost of equity is:

Re: = .05 + .90(.12 — .05)
Re:=.1130 or 11.30%

We can also find the cost of equity, using theid#ind discount model. The cost of equity with the
dividend discount model is:

Re, = ($2.80/$60) + .06
Re, = .1067 or 10.67%

Both estimates for the cost of equity seem reasenao we will use the average of the two. Thd cos
of equity estimate is:

Re = (.1130 + .1067)/2
Re = .1098 or 10.98%
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The cost of debt is the YTM of the bonds, so:
Po=$1,080 = $37.25(PVIF&, 49 + $1,000(PV ke, 40
R =3.382%
YTM = 3.382% x 2
YTM =6.76%

And the aftertax cost of debt is:

Ro = (1 — .35)(.0676)
Ro = .0440 or 4.40%

The cost of preferred stock is:

Re = $5.50/$94
Rp = .0585 or 5.85%

Now, we have all of the components to calculageWACC. The WACC is:

WACC = .0440($7,560/$19,112) + .0585($752/$19,14.2)098($10,800/$19,112)
WACC = .0818 or 8.18%

. The bonds have 26 years to maturity so the paddayt is:

P, = $1,000/(1 + .073/%)
P, = $155.02

The market value of the debt is:
MVp = 90,000($155.02) = $13,952,067.70
So, the total value of the firm is:

V =$13,952,067.70 + 40,000,000
V = $53,952,067.70

This means the weight of debt in the capital stmecis:

D/V = $13,952,067.70/$53,952,067.70
D/V = .2586

. To find the required return for the project, weedeo adjust the company’s WACC for the level gkri
in the project. A debt-equity ratio of .40 impliasveight of debt of .40/1.40 and a weight of eqoity
1/1.40, so the company’s WACC is:

WACC = (.40/1.40)(.0625) + (1/1.40)(.1350)
WACC = .1143 or 11.43%
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21.

22

Adjusting for risk, the project discount rate is:

Project discount rate = .1143 + .03
Project discount rate = .1443 or 14.43%

Intermediate

First, we need to find the project discount réathe project discount rate is the company’s cost of
capital plus a risk adjustment factor. A debt-gguatio of .50 implies a weight of debt of .50/0.&nd
a weight of equity of 1/1.50, so the company’s WAGC

WACC = (.50/1.50)(.07) + (1/1.50)(.14)
WACC = .1167 or 11.67%

Adjusting for risk, the project discount rate is:

Project discount rate = .1167 + .02
Project discount rate = .1367 or 13.67%

The company should only accept the project ifNiR/ is zero (hopefully greater than zero.) The cash
flows are a growing annuity. The present value gfr@ving annuity can be found with the dividend
discount equation. So, the present value of thangavs:

PV =[$4,500,000/(.1367 — .04)]
PV = $46,551,724.14

The project should only be undertaken if its ¢edéss than $46,551,724.14.

To find the aftertax cost of equity for the compawe need to find the weighted average of the four
debt issues. We will begin by calculating the maxedue of each debt issue, which is:

MV = 1.10($20,000,000)
MV = $22,000,000

MV, = 1.06($40,000,000)
MV, = $42,400,000

MV 3 = 1.09($45,000,000)
MV ; = $49,050,000

MV, = 1.12($60,000,000)
MV, = $67,200,000

So, the total market value of the company’s debt i

MV = $22,000,000 + 42,400,000 + 49,050,000 + 67,210D,0
MV = $180,650,000



The weight of each debt issue is:

w; = $22,000,000/$180,650,000 = .1218
w; =.1218 or 12.18%

w, = $44,000,000/$180,650,000
W, = .2347 or 23.47%

ws = $49,050,000/$180,650,000
w3 =.2715 or 27.15%

w, = $67,200,000/$180,650,000
w, = .3720 or 37.20%

Next, we need to find the YTM for each bond isstise YTM for each issue is:

P, = $1,100 = $41(PVIFAy.9 + $1,000(PVIRy.19
R, = .02932 or 2.932%

YTM; = 2.932% x 2

YTM; = 5.86%

P, = $1,060 = $37(PVIFAy,.9 + $1,000(PVIRy.19
R, = .03214 or 3.214%

YTM, = 3.214% x 2

YTM, = 6.43%

P, = $1,090 = $40(PVIF Ay, ) + $1,000(PVIRy2)
R, = .03519 or 3.519%

YTM; = 3.519% x 2

YTM; = 7.04%

Py =$1,120 = $42(PVIFAy 50 + $1,000(PVlkres 50

R, =.03672 or 3.672%

YTM,=3.672% % 2

YTM,=7.34%

The weighted average YTM of the company’s delus:

YTM = .1218(.0387) + .2347(.0424) + .2715(.0704BF20(.0734)
YTM = .0687 or 6.87%

And the aftertax cost of debt is:

Ro = .0687(1 — .034)
Ro = .0453 or 4.52%

CHAPTER12 B-233
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23.

24,

25,

a. Using the dividend discount model, the cost ofiggs:

= [(0.80)(1.06)/$72] + .06
Re = .0718 or 7.18%

b. Using the CAPM, the cost of equity is:

Re = .05 + 1.20(.1250 — .05)
Re = .1400 or 14.00%

¢. When using the dividend growth model or the CARBY must remember that both are estimates
for the cost of equity. Additionally, and perhapsrsnimportantly, each method of estimating thet cos
of equity depends upon different assumptions.

Challenge

We can use the debt-equity ratio to calculatewhights of equity and debt. The debt of the company
has a weight for long-term debt and a weight fazoamits payable. We can use the weight given for
accounts payable to calculate the weight of accopayable and the weight of long-term debt. The
weight of each will be:

Accounts payable weight = .20/1.20 = .17
Long-term debt weight = 1/1.20 = .83

Since the accounts payable has the same cose awé¢nall WACC, we can write the equation for the
WACC as:

WACC = (1/1.8)(.17) + (0.8/1.8)[(.20/1.2)WACC +/112)(.09)(1 — .35)]
Solving for WACC, we find:

WACC = .0944 + .4444[(.20/1.2)WACC + .0488]
WACC = .0944 + (.0741)WACC + .0217
(.9259)WACC = .1161

WACC = .1254 or 12.54%

Since the cash flows go to perpetuity, we canutate the present value using the equation folP¥e
of a perpetuity. The NPV is:

NPV =-$80,000,000 + ($10,900,000/.1254)
NPV = $6,921,850

a. The $6 million cost of the land 3 years ago isiakscost and irrelevant; the $6.4 million appraised
value of the land is an opportunity cost and isveht. So, the total initial cash flow is:

Ck = —%$6,400,000 — 9,800,000 — 825,000
Ckh =-$17,025,000
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To find the required return for the project, weeddo adjust the company’s WACC for the level
of risk in the project. We begin by calculating tharket value of each type of financing, so:

MV = 25,000($1,000)(0.96) = $24,000,000
MV = 400,000($89) = $35,600,000

MV = 35,000($99) = $3,465,000

The total market value of the company is:

V = $24,000,000 + 35,600,000 + 3,465,000
V = $63,065,000

Next, we need to find the cost of funds. We hidneeinformation available to calculate the cost of
equity, using the CAPM, so:

Re = .0520 + 1.20(.08)
Re = .1480 or 14.80%

The cost of debt is the YTM of the company’s tansling bonds, so:

P, = $960 = $32.50(PVIFAy 49 + $1,000(PVIfRo, 49
R = .03435 or 3.435%

YTM = 3.435% x 2

YTM = 6.87%

And the aftertax cost of debt is:

Ro = (1 — .34)(.0687)
Ro = .0453 or 4.53%

The cost of preferred stock is:

Re = $6.5/$99
Re = .0657 or 6.57%

So, the company’s WACC is:

WACC = .0453($24,000/$63,065) + .0657($3,465/888) + .1480($35,600/$63,065)
WACC = .1044 or 10.44%

The company wants to use the subjective apprtathis project because it is located overseas.
The adjustment factor is 2 percent, so the requigadn on this project is:

Project required return = .1044 + .02
Project required return = .1244 or 12.44%
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C.

The annual depreciation for the equipment will be:
$9,800,000/8 = $1,225,000
So, the book value of the equipment at the erfivefyears will be:

BVs = $9,800,000 — 5($1,225,000)
BVs = $3,675,000

So, the aftertax salvage value will be:

Aftertax salvage value = $1,250,000 + .34($3,606,— 1,250,000)
Aftertax salvage value = $2,074,500

Using the tax shield approach, the OCF for thigqmt is:

OCF = [(P - v)Q — FC](1 — t) +D
OCF = [($10,000 — 9,300)(11,000) — 2,100,000](24) + .34($9,800,000/8)
OCF = $4,112,500

We have calculated all cash flows of the projéée. just need to make sure that in Year 5 we add
back the aftertax salvage value, the recovery @fititial NWC, and the aftertax value of the land
in five years since it will be an opportunity coSb, the cash flows for the project are:

Year Flow Cash
0 -$17,025,000
1 4,112,500
2 4,112,500
3 4,112,500
4 4,112,500
5 14,012,000

Using the required return of 12.71 percent, tiR/Nf the project is:

NPV = -$17,025,000 + $4,112,500(PVHzAu ) + $14,012,000/1.1244
NPV = $3,147,020.42

And the IRR is:

NPV = 0 = -$17,025,000 + $4,112,500(PV |k 9 + $14,012,000/(1 + IRR)
IRR = 18.35%



CHAPTER 13
LEVERAGE AND CAPITAL STRUCTURE

Answersto Concepts Review and Critical Thinking Questions

1

Business risk is the equity risk arising from tieure of the firm’s operating activity, and iseditly
related to the systematic risk of the firm’'s assEtsancial risk is the equity risk that is dueiesly to

the firm’s chosen capital structure. As financiewdrage, or the use of debt financing, increases, s
does financial risk and hence the overall risklaf equity. Thus, Firm B could have a higher cost of
equity if it uses greater leverage.

No, it doesn't follow. While it is true that thegeity and debt costs are rising, the key thing to
remember is that the cost of debt is still lessitthee cost of equity. Since we are using more aocem
debt, the WACC does not necessarily rise.

Because many relevant factors such as bankrumisis,ctax asymmetries, and agency costs cannot
easily be identified or quantified, it's practigaiimpossible to determine the precise debt/equitior
that maximizes the value of the firm. However hétfirm’'s cost of new debt suddenly becomes much
more expensive, it's probably true that the firnioie highly leveraged.

The more capital intensive industries, such diag, cable television, and electric utilitiemdeto use
greater financial leverage. Also, industries wittsd predictable future earnings, such computers or
drugs, tend to use less. Such industries also havigher concentration of growth and startup firms.
Overall, the general tendency is for firms with ridBable, tangible assets and relatively more
predictable future earnings to use more debt fimancrhese are typically the firms with the greates
need for external financing and the greatest kit of benefiting from the interest tax shelter.

It's called leverage (or “gearing” in the UK) beisa it magnifies gains or losses.

Homemade leverage refers to the use of borrowmghe personal level as opposed to the corporate
level.

One answer is that the right to file for bankrypic a valuable asset, and the financial managsriac
shareholders’ best interest by managing this assgays that maximize its value. To the extent #hat
bankruptcy filing prevents “a race to the courttmateps,” it would seem to be a reasonable aligmat
to complicated and expensive litigation.

As in the previous question, it could be arguedt thsing bankruptcy laws as a sword may simply be
the best use of the asset. Creditors are awahe ainme a loan is made of the possibility of baipkey,
and the interest charged incorporates this po#gibil
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0.

10.

One side is that Continental was going to go bapikbecause its costs made it uncompetitive. The
bankruptcy filing enabled Continental to restruetand keep flying. The other side is that Contiakent
abused the bankruptcy code. Rather than renegddibte agreements, Continental simply abrogated
them to the detriment of its employees. It is intpot thing to keep in mind that the bankruptcy cizde

a creation of law, not economics. A strong arguntamt always be made that making the best use of
the bankruptcy code is no different from, for exéanminimizing taxes by making best use of the tax
code. Indeed, a strong case can be made thathi iBnancial manager’s duty to do so. As the ase
Continental illustrates, the code can be changedafally undesirable outcomes are a problem.

As with any management decision, the goal is tximiae the value of shareholder equity. To
accomplish this with respect to the capital streetdecision, management attempts to choose the
capital structure with the lowest cost of capital.

Solutionsto Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these inter mediate steps are included in this solutions
manual, rounding may appear to have occurred. However, the final answer for each problem is found
without rounding during any step in the problem.

1

Basic

a. A table outlining the income statement for theethpossible states of the economy is shown
below. The EPS is the net income divided by th®@ ghares outstanding. The last row shows the
percentage change in EPS the company will expezi@na recession or an expansion economy.

Recession Normal Expansion
EBIT $3,600 $6,000 $7,500
Interest 0 0 0
NI $3,600 $6,000 $7,500
EPS $1.03 $1.71 $2.14
%AEPS —-40% - +25%

b. If the company undergoes the proposed recapitalizat will repurchase:

Share price = Equity / Shares outstanding
Share price = $70,000/3,500
Share price = $20

Shares repurchased = Debt issued / Share price
Shares repurchased = $35,000/$20
Shares repurchased = 1,750
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The interest payment each year under all threeas@s will be:

Interest payment = $35,000(.06)
Interest payment = $2,100

The last row shows the percentage change in B®8dmpany will experience in a recession or
an expansion economy under the proposed recapiializ

Recession Normal Expansion
EBIT $3,600 $6,000 $7,500
Interest 2,100 2,100 2,100
NI $1,500 $3,900 $5,400
EPS $0.86 $2.23 $3.09
%AEPS —61.54% - +38.46%

A table outlining the income statement with takasthe three possible states of the economy is
shown below. The share price is still $20, andalae still 3,500 shares outstanding. The last row
shows the percentage change in EPS the compangxpiérience in a recession or an expansion
economy.

Recession Normal Expansion
EBIT $3,600 $6,000 $7,500
Interest 0 0 0
Taxes 1,260 2,100 2,625
NI 2,340 3,900 4,875
EPS $0.67 $1.11 $1.39
%AEPS —40% - +25

A table outlining the income statement with takasthe three possible states of the economy and
assuming the company undertakes the proposed lizgditzn is shown below. The interest
payment and shares repurchased are the same asrop Problem 1.

Recession Normal Expansion
EBIT $3,600 $6,000 $7,500
Interest 2,100 2,100 2,100
Taxes 525 1,365 1,890
NI $ 975 $2,535 $3,510
EPS $0.56 $1.45 $2.01
%AEPS —61.54% - +38.46%

Notice that the percentage change in EPS isaime $oth with and without taxes
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3.

a.

Since the company has a market-to-book ratio @f the total equity of the firm is equal to the
market value of equity. Using the equation for ROE:

ROE = NI/$70,000

The ROE for each state of the economy underuhet capital structure and no taxes is:

Recession Normal Expansion
ROE 5.14% 8.57% 10.71%
%AROE —-40% - +25%

The second row shows the percentage change infR@Ehe normal economy.
If the company undertakes the proposed recaptédiz, the new equity value will be:

Equity = $70,000 — 35,000
Equity = $35,000

So, the ROE for each state of the economy is:

ROE = NI/$35,000

Recession Normal Expansion
ROE 4.29% 11.14% 15.43%
%AROE —61.54% - +38.46%

If there are corporate taxes and the company aiasits current capital structure, the ROE is:

ROE 3.34% 5.57% 6.96%
%AROE -40% - +25%

If the company undertakes the proposed recagat#din, and there are corporate taxes, the ROE
for each state of the economy is:

ROE 2.79% 7.24% 10.03%
%AROE —61.54% — +38.46%

Notice that the percentage change in ROE is #imesas the percentage change in EPS. The
percentage change in ROE is also the same withtbowt taxes.

Under Plan I, the unlevered company, net inconteéssame as EBIT with no corporate tax. The
EPS under this capitalization will be:

EPS = $1,500,000/900,000 shares
EPS = $1.67
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Under Plan I, the levered company, net incomi e reduced by the interest payment. The
interest payment is the amount of debt times ther@st rate, so:

NI = $1,500,000 — .10($10,000,000)
NI = $500,000

And the EPS will be:

EPS = $500,000/650,000 shares
EPS =$0.77

Plan | has the higher EPS when EBIT is $1,50Q,000
b. Under Plan I, the net income is $5,000,000 andEPS is:

EPS = $5,000,000/900,000 shares
EPS = $5.56

Under Plan II, the net income is:

NI = $5,000,000 — .10($10,000,000)
NI = $4,000,000

And the EPS is:

EPS = $4,000,000/650,000 shares
EPS = $6.15

Plan Il has the higher EPS when EBIT is $5,000,00

c. To find the breakeven EBIT for two different cagpistructures, we simply set the equations for
EPS equal to each other and solve for EBIT. Thakeeen EBIT is:

EBIT/900,000 = [EBIT - .10($10,000,000)]/650,000
EBIT = $3,600,000

We can find the price per share by dividing thevant of debt used to repurchase shares by the numbe
of shares repurchased. Doing so, we find the ghrace is:

Share price = $10,000,000/(900,000 — 650,000)
Share price = $40 per share

The value of the company under the all-equity f$an

V = $40(900,000 shares)
V = $36,000,000
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6.

And the value of the company under the levered [@a

V = $40(650,000 shares) + $10,000,000 debt
V = $36,000,000

a. The income statement for each capitalization gan

1 I All-equity
EBIT $15,000 $15,000 $15,000
Interest 12,000 7,200 0
NI $ 3,000 $ 7,800 $15,000
EPS $0.60 $1.11 $1.50

Plan | has the lowest EPS; the all-equity plasithe highest EPS.

The breakeven level of EBIT occurs when the ctipgaon plans result in the same EPS. The
EPS is calculated as:

EPS = (EBIT — BD)/Shares outstanding

This equation calculates the interest paymepDjRand subtracts it from the EBIT, which results
in the net income. Dividing by the shares outstagdjives us the EPS. For the all-equity capital
structure, the interest term is zero. To find theakeven EBIT for two different capital structures,

we simply set the equations equal to each othesatvé for EBIT. The breakeven EBIT between
the all-equity capital structure and Plan | is:

EBIT/10,000 = [EBIT — .10($120,000)]/5,000
EBIT = $24,000

And the breakeven EBIT between the all-equityitedgtructure and Plan Il is:

EBIT/10,000 = [EBIT — .10($72,000)]/7,000
EBIT = $24,000

The break-even levels of EBIT are the same becauM&M Proposition I.

Setting the equations for EPS from Plan | and Rlagqual to each other and solving for EBIT, we
get:

[EBIT — .10($120,000)]/5,000 = [EBIT — .10($72(0P7,000
EBIT = $24,000

This break-even level of EBIT is the same asdrilpagain because of M&M Proposition I.
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d. The income statement for each capitalization pléah corporate income taxes is:

1 I All-equity
EBIT $15,000 $15,000 $15,000
Interest 12,000 7,200 0
Taxes 1,40 2,964 1,900
NI $1,860 $ 4,836 $ 9,300
EPS $0.37 $0.69 $0.93

The all-equity plan still has the highest EP&HlIstill has the lowest EPS.
We can calculate the EPS as:
EPS = [(EBIT — BD)(1 — t)l/Shares outstanding

This is similar to the equation we used befoxeept now we need to account for taxes. Again,
the interest expense term is zero in the all-eqoépital structure. So, the breakeven EBIT
between the all-equity plan and Plan I is:

EBIT(1 — .38)/10,000 = [EBIT — .10($120,000)](138)/5,000
EBIT = $24,000

The breakeven EBIT between the all-equity pladh Blan Il is:

EBIT(1 - .38)/10,000 = [EBIT — .10($72,000)](138)/7,000
EBIT = $24,000

And the breakeven between Plan | and Plan Il is:

[EBIT — .10($120,000)](1 — .38)/5,000 = [EBIT 10($72,000)](1 — .38)/5,000
EBIT = $24,000

The break-even levels of EBIT do not change beedlie addition of taxes reduces the income of
all three plans by the same percentage; theretfueg,do not change relative to one another.

To find the value per share of the stock undeh eapitalization plan, we can calculate the prig¢he
value of shares repurchased divided by the numbehares repurchased. So, under Plan I, the value
per share is:

P = $120,000/5,000 shares
P = $24 per share
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And under Plan Il, the value per share is:

P = $72,000/3,000 shares
P = $24 per share

This shows that when there are no corporate takesstockholder does not care about the capital
structure decision of the firm. This is M&M Propasit | without taxes.

8. a. The earnings per share are:

EPS = $17,600/5,500 shares
EPS = $3.20

Since all earnings are paid as dividends, thk ttaw for the investors will be:

Cash flow = $3.20(100 shares)
Cash flow = $320

b. To determine the cash flow to the shareholdemaead to determine the EPS of the firm under the
proposed capital structure. The market value ofitheis:

V = $60(5,500)
V = $330,000

Under the proposed capital structure, the firdhraise new debt in the amount of:

D = 0.25($330,000)
D = $82,500

This means the number of shares repurchasetevill

Shares repurchased = $82,500/$60
Shares repurchased = 1,375

Under the new capital structure, the company kalle to make an interest payment on the new
debt. The net income with the interest payment bt

NI = $17,600 — .08($82,500)
NI = $11,000

This means the EPS under the new capital streietill be:

EPS = $11,000/(5,500 — 1,375)
EPS = $2.67
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Since all earnings are paid as dividends, thestivdder will receive:

Shareholder cash flow = $2.67(100 shares)
Shareholder cash flow = $266.67

To replicate the original capital structure, thargholder should sell 25 percent of their shares,
25 shares, and lend the proceeds at 8 percenshireholder will have an interest cash flow of:

Interest cash flow = 25($60)(.08)
Interest cash flow = $120

The shareholder will receive dividend paymentstlom remaining 75 shares, so the dividends
received will be:

Dividends received = $2.67(75 shares)
Dividends received = $200

The total cash flow for the shareholder undes¢h@ssumptions will be:

Total cash flow = $120 + 200
Total cash flow = $320

This is the same cash flow we calculated in part

The capital structure is irrelevant because sludglens can create their own leverage or unlever
the stock to create the payoff they desire, regasdof the capital structure the firm actually
chooses.

The total value of the company is the share grines the number of shares, so:

V = $80(3,000)
V = $240,000

The investor will receive dividends in proportit;mthe percentage of the company’s share they
own. The total dividends received by the sharetroldi be:

Dividends received = $34,500($20,000/$240,000)
Dividends received = $2,875

Under the proposed capital structure, the firni rgilse new debt in the amount of:

D = 0.30($240,000)
D = $72,000
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This means the number of shares repurchasetevill

Shares repurchased = $72,000/$80
Shares repurchased = 900

Under the new capital structure, the company kalle to make an interest payment on the new
debt. The net income with the interest payment bt

NI = $34,500 — .07($72,000)
NI = $29,460

This means the EPS under the new capital streietill be:

EPS = $29,640/(3,000 — 900)
EPS = $14.03

The number of shares owned by the shareholdbeidollar amount invested divided by the share
price, so:

Shares owned = $20,000 / $80
Shares owned = 250

Since all earnings are paid as dividends, thestlvdder will receive:

Shareholder cash flow = $14.03(250 shares)
Shareholder cash flow = $3,507.14

c. To replicate the proposed capital structure, treesholder should sell 30 percent of their shares,

or 75 shares, and lend the proceeds at 7 percbkatsfiareholder will have an interest cash flow
of:

Interest cash flow = 75($80)(.07)
Interest cash flow = $420

The shareholder will receive dividend paymentstlom remaining 96 shares, so the dividends
received will be:

Dividends received = $14.03(175 shares)
Dividends received = $2,455

The total cash flow for the shareholder undes¢h@ssumptions will be:

Total cash flow = $420 + 2,455
Total cash flow = $2,875

This is the same cash flow we calculated in part
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The capital structure is irrelevant because sludglens can create their own leverage or unlever
the stock to create the payoff they desire, regasdof the capital structure the firm actually
chooses.

With the information provided, we can use the éguafor calculating WACC to find the cost of
equity. The equation for WACC (assuming no taxss) i

WACC = (E/V)R: + (DIV)Rp

The company has a debt-equity ratio of 1.5, whicplies the weight of debt is 1.5/2.5, and the
weight of equity is 1/2.5, so

WACC = .10 = (1/2.5)R+ (1.5/2.5)(.07)
Re = .1450 or 14.50%

To find the cost of equity under different caps#iuctures, we can again use the WACC equation.
With a debt-equity ratio of 2, the cost of equiy i

10 = (1/3)R + (2/3)(.07)
Re = .1600 or 16.00%

With a debt-equity ratio of 0.5, the cost of ayus:

10 = (1/1.5)R + (0.5/1.5)(.07)
Re = .1150 or 11.50%

And with a debt-equity ratio of O, the cost ofidy is:

10 = ()R + (0)(.07)
Re = WACC = .1000 or 10.00%

For an all-equity financed company:
WACC = R = .13 or 13%

To find the cost of equity for the company witkdeage, we need to use M&M Proposition | with
no taxes, so:

Re = Ra + (Ra — Ro)(D/E)
Re = .13 + (.13 —.08)(.30/.70)
Re = .1514 or 15.14%

Using M&M Proposition | with no taxes again, we:get

Re = Ra + (Ra — Ro)(D/E)
Re = .13 + (.13 — .08)(.60/.40)
Re = .2050 or 20.50%
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12.

13.

14.

15.

d. The WACC with 30 percent debt is:

WACC = (E/V)R: + (DIV)Rp
WACC = .70(.1514) + .30(.08)
WACC = .1300 or 13.00%

And the WACC with 60 percent debt is:

WACC = (E/V)R: + (DIV)Rp
WACC = .40(.2050) + .60(.08)
WACC = .1300 or 13.00%

Using M&M Proposition | with taxes, the value ogtlevered firm is:

V|_ = VU + TcD
V, = $540,000 + .35($110,000)
V, = $578,500

The interest tax shield is the total interest garges the tax rate, so:
Interest tax shield = Interest paig(t

Interest tax shield = $45,000,000(.38)

Interest tax shield = $17,100,000

The interest tax shield represents the tax savingsirrent income due to the deductibility of arfis
qualified debt expenses.

Intermediate

M&M Proposition | with no taxes states the valuetlogé levered firm is equal to the value of the
unlevered firm. So, with no taxes, the value offiha is it issues the debt is:

Vy =V, = $90,000,000
With corporate taxes, we need to use M&M Propasitiwith taxes, so the value of the firm is:

V|_ = VU + TcD
V. = $90,000,000 + .40($30,000,000)
V_ =$102,000,000

The value of the firm is the value of the debtspine value of the equity. We can use this relatign
to find the value of equity in each case. So, thet-equity ratio with no taxes is:

V=E+D
$90,000,000 = E + 30,000,000
E = $60,000,000
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17.

So, the debt-equity ratio is:

Debt-equity ratio = $30,000,000/$60,000,000
Debt-equity ratio = .50

With taxes, the debt-equity ratio becomes:
V=E+D

$102,000,000 = E + 30,000,000

E = $72,000,000

So, the debt-equity ratio is:

Debt-equity ratio = $30,000,000/$72,000,000
Debt-equity ratio = .42

When the company is all-equity financed, the cdstquity is:

WACC = R: = .095 or 9.50%

Using M&M Proposition | with no taxes, the costagjuity will be:

Re = Ra + (Ra — Ro)(D/E)
Re = .095 + (.095 — .072)(1)
Re = .1180 or 11.80%

And the new WACC will be:
WACC = (E/V)R: + (D/V)Rp

WACC = (.50).1180 + (.50)(.072)
WACC = .0950 or 9.50%

Challenge
With no debt, we are finding the value of an ueled firm, so:
Vy =EBIT(1 - To)/Ry

Vy = $35,000(1 — .38)/.14
Vy = $155,000.00

CHAPTER13 B-249

With debt, we simply need to use the equatiorttiervalue of a levered firm. With 50 percent déiox,
percent of the firm value after recapitalizatiorllwie debt. We can find the value of the leveretfi

using M&M Proposition | with taxes, which will be:

V|_ = VU + TcD

V. = $155,000 + .38(.50)V
.81V, = $155,000

V. =$191,358.02
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18.

With 75 percent debt, the value of the firm is:

V|_ = VU + TcD

V= $155,000 + .38(.75)V

715\ = $155,000

V. =$216,783.22

And with 100 percent debt, the value of the fian i

V|_ = VU + TcD

V. = $155,000 + .38(V

.62V, = $155,000

V. = $250,000

As the debt-equity ratio increases, M&M Propositigmows that the value of the firm increases.
The return on equity is net income divided by ggulet income can be expressed as:

NI = (EBIT — RD)(1 — Tg)

So, ROE is:

Re = (EBIT — RD)(1 — To)/E

Now we can rearrange and substitute as follovesriwe at M&M Proposition Il with taxes:

Re = [EBIT(1 — Tc)/E] — [Ro(D/E)(1 - To)]
Re = RaVU/E — [Ro(D/E)(1 — To)]

Re = Ra(Vi— TeD)/E — [Ry(D/E)(1 — Tc)]

Re = Ra(E + D — TcD)/E — [Ry(D/E)(1 — T¢)]
Re =R+ (Ra — R)(D/E)(1 - To)

And the equation for WACC is:

WACC = (E/V)R: + (D/V)Rp(1 - T¢)

Substituting the M&M Proposition Il equation intoetequation for WACC, we get:
WACC = (E/V)[Ra + (Ra — RO)(D/E)(1 - Te)] + (D/V)Rp(1 - To)

Rearranging and reducing the equation, we get:

WACC = RJ(E/V) + (E/V)(D/E)(1 — Tc)] + Ro(1 — To)[(D/V) — (E/V)(D/E)]

WACC = RJ(E/V) + (D/V)(1 - T¢)]

WACC = R[{(E + D)/V} —T ¢(D/V)]

WACC = Ry[1 — Tc(D/V)]

Thus, with a debt-to-value ratio of 1, the WAC@Rig1 — T]. This result makes intuitive sense. It says
that the cost of capital is the same as it woul@oban all equity firm, but with the tax benefit debt.
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To find the value of the firm, M&M Proposition | thi taxes states:
V|_ = VU + TcD

Since the firm is entirely financed by debt, théueaof the firm must be equal to the amount of debt
so:

V|_ =D

Substituting, we get:
D= VU + TcD

D - TcD = VU

D(l - Tc) = VU

D= VU / (1 — Tc)
Vi=Vy/(1-To)

Again, this result makes intuitive sense. The gatithe firm is equal to its all-equity value gsed up
by the tax benefit of debt.

The return on equity is net income divided by ggulet income can be expressed as:
NI = (EBIT — R,D)(1 — To)

So, ROE is:

Re = (EBIT - RD)(1 — To)/E

Now we can rearrange and substitute as follows:

Re = [EBIT(1 — T)/E] — [Ro(D/E)(1 — Tc)]

If we assume that EBIT andcTare constant, then we can treat the unlevered fisma
perpetuity whose per-period cashflows are EBIT{L)- Then..

Vy = EBIT(1 - T)/Ra

Substituting, we get:.

Re = RaVU/E — [Ro(D/E)(1 - To)]

Note that we’ve implicitly assumed, with M&M, th& is independent of capital structure, so

that Ry of the unlevered firm can be treated as the reduieturn on assets of the leveraged
firm.
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20.

Recalling, from M&M Proposition | with taxes that \& Vy + TcD, rearranging, and
substituting, we get:

Re = Ra(V1L— TcD)/E - [Ro(D/E)(1 - To)]

Re = Ri(E + D — tD)/E — [Ry(D/E)(1 - To)]

Re = Ra + (Ry — RO)(D/E)(1 - To)

This result is known as M&M Proposition Il with &
M&M Proposition I, with no taxes is:

Re = Ra + (Ra — R)(D/E)

Note that we assumed the return on debt was #kefrée rate. This is an important assumption of
M&M Proposition 1. The CAPM to calculate the codstemuity is expressed as:

Re=Pe(Ru—R) + R

We can rewrite the CAPM to express the returnmoordevered company as:

Ra=Ba(Ru—R) + R

We can now substitute the CAPM for an unleveresigany into M&M Proposition Il. Doing so and
rearranging the terms we get:

Re =Ba(Rvw —R) + R + [Ba(Rv — R) + R — R](D/E)
Re =Ba(Rv — R) + R + [Ba(Rv — R)I(D/E)
RE = (1 + D/EBA(RM - R) + Rf

Now we set this equation equal to the CAPM equatibocalculate the cost of equity and reduce:

Be(Ru —R) + R = (1 + D/EBa(RM —R) + R
BE(RM - R) = (1 + D/EBA(RM — R)
Be =PBa(l + DIE)



CHAPTER 14
DIVIDENDS AND DIVIDEND POLICY

Answersto Concepts Review and Critical Thinking Questions

1

Dividend policy deals with the timing of dividempdyments, not the amounts ultimately paid. Dividend
policy is irrelevant when the timing of dividendymaents doesn’t affect the present value of allieitu
dividends.

A stock repurchase reduces equity while leavingt dachanged. The debt ratio rises. A firm could, i
desired, use excess cash to reduce debt instemdsThcapital structure decision.

The chief drawback to a strict dividend policythe variability in dividend payments. This is a plem
because investors tend to want a somewhat pretictaish flow. Also, if there is information content
to dividend announcements, then the firm may be\iagently telling the market that it is expectiag
downturn in earnings prospects when it cuts a divitj when in reality its prospects are very good |
compromise policy, the firm maintains a relativebnstant dividend. It increases dividends only when
it expects earnings to remain at a sufficientlyhhigvel to pay the larger dividends, and it lowtrs
dividend only if it absolutely has to.

Friday, December 29 is the ex-dividend day. Rensmiot to count January 1 because it is a holiday,
and the exchanges are closed. Anyone who buysttok ®efore December 29 is entitled to the
dividend, assuming they do not sell it again befdegember 29.

No, because the money could be better investstbioks that pay dividends in cash that will be it
fundholders directly.

The change in price is due to the change in didde not to the change in dividepdlicy. Dividend
policy can still be irrelevant without a contradgict.

The stock price dropped because of an expectqu idréuture dividends. Since the stock price is the
present value of all future dividend paymentshé expected future dividend payments decrease, then
the stock price will decline.

The plan will probably have little effect on shiaotder wealth. The shareholders can reinvest oin the
own, and the shareholders must pay the taxes oditidends either way. However, the shareholders
who take the option may benefit at the expensbé@bnes who don’t (because of the discount). Afso a
a result of the plan, the firm will be able to misquity by paying a 10% flotation cost (the distpu
which may be a smaller discount than the markéafilon costs of a new issue.

If these firms just went public, they probably did because they were growing and needed the
additional capital. Growth firms typically pay vesynall cash dividends, if they pay a dividend &t al
This is because they have numerous projects, ardftre reinvest the earnings in the firm instefad o
paying cash dividends.
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10.

It would not be irrational to find low-dividend,gh-growth stocks. The trust should be indifferent
between receiving dividends or capital gains sihdees not pay taxes on either one (ignoring fxessi
restrictions on invasion of principal, etc.). It wd be irrational, however, to hold municipal bonds
Since the trust does not pay taxes on the intémesime it receives, it does not need the tax break
associated with the municipal bonds. Thereforghd@uld prefer to hold higher yielding, taxable b&nd

Solutionsto Questions and Problems

Basic

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these inter mediate steps are included in this solutions
manual, rounding may appear to have occurred. However, the final answer for each problem is found
without rounding during any step in the problem.

1

With no taxes we would expect the stock price rmpdoy exactly the amount of the dividend, so the
new stock price will be:

New stock price = $96.00 — 2.50
New stock price = $93.50

Your total stock investment will be worth:

Stock value = 200 x $93.50
Stock value = $18,700

Your total portfolio value will be the total stoeklue plus the dividends received, so:

Portfolio value = $18,700 + (200 x $2.50)
Portfolio value = $19,200

The aftertax dividend is the pretax dividend timmege minus the tax rate, so:

Aftertax dividend = $6.40(1 — .15)
Aftertax dividend = $5.44

The stock price should drop by the aftertax dim@lamount, or:

Ex-dividend price = $108.00 — 5.44
Ex-dividend price = $102.56

a. The shares outstanding increases by 10 percent, so

New shares outstanding = 25,000(1.10)
New shares outstanding = 27,500

New shares issued = 2,500
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Since the par value of the new shares is $1capéal surplus per share is $34. The total capital
surplus is therefore:

Capital surplus on new shares = 2,500($34)
Capital surplus on new shares = $85,000

The new equity account balances will be:

Common stock ($1 par value) $ 27,500

Capital surplus 255,000
Retained earnings 442,500
$725,000

The shares outstanding increases by 25 percent, so

New shares outstanding = 25,000(1.25)
New shares outstanding = 31,250

New shares issued = 6,250

Since the par value of the new shares is $1, th#gataurplus per share is $34. The total capital
surplus is therefore:

Capital surplus on new shares = 6,250($34)
Capital surplus on new shares = $212,500

The new equity account balances will be:

Common stock ($1 par value) $ 31,250

Capital surplus 382,500
Retained earnings 311,250
$725,000

To find the new shares outstanding, we multiply tlurrent shares outstanding times the ratio of
new shares to old shares, so:

New shares outstanding = 25,000(2/1)
New shares outstanding = 50,000

The equity accounts are unchanged except thagahealue of the stock is changed by the ratio of
new shares to old shares, so the new par value is:

New par value = $1(1/2)
New par value = $0.50 per share
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b.

6.
a
b.
C.
d.
e.
7.

To find the new shares outstanding, we multiply tlurrent shares outstanding times the ratio of
new shares to old shares, so:

New shares outstanding = 25,000(1/5)
New shares outstanding = 5,000

The equity accounts are unchanged except thegdae of the stock is changed by the ratio of
new shares to old shares, so the new par value is:

New par value = $1(5/1)
New par value = $5.00 per share

To find the new stock price, we multiply the cuntretock price by the ratio of old shares to nearsh,
so:

$92(3/5) = $55.20
$92(1/1.15) = $80.00
$92(1/1.425) = $64.56
$92(7/4) = $161.00

To find the new shares outstanding, we multiply tlurrent shares outstanding times the ratio of
new shares to old shares, so:

a: 400,000(5/3) = 666,667
b: 400,000(1.15) = 460,000
c: 400,000(1.425) = 570,000

d: 400,000(4/7) = 228,571

The stock price is the total market value of egdivided by the shares outstanding, so:

P, = $415,000 equity/35,000 shares
P, = $11.86 per share

Ignoring tax effects, the stock price will drop twe amount of the dividend, so:

P« =$11.86 - 1.10
P« = $10.76

The total dividends paid will be:

$1.10 per share(35,000 shares) = $38,500
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The equity and cash accounts will both declin&®¥,000. The new balance sheet will be:

Market Value Balance Sheet
Cash $ 51,500 Equity $376,500
Fixed assets 325,000
Total $376,500 Total $376,500

Repurchasing the shares will reduce shareholdepsity by $38,500. The shares repurchased will be
the total purchase amount divided by the stockepso:

Shares bought = $38,500/$11.86
Shares bought = 3,247

And the new shares outstanding will be:

New shares outstanding = 35,000 — 3,247
New shares outstanding = 31,753

After repurchase, the new stock price is:

Share price = ($415,000 — 38,500) / 31,753 shares
Share price = $11.86

The repurchase is effectively the same as the dastiend because you either hold a share worth
$11.86, or a share worth $10.76 and $1.10 in cakkrefore, if you participate in the repurchase
according to the dividend payout percentage, yewaaffected.

The stock price is the total market value of ggdivided by the shares outstanding, so:

Py = $555,000 equity/15,000 shares
P, = $37 per share

The shares outstanding will increase by 20 persent

New shares outstanding = 15,000(1.20)
New shares outstanding = 18,000

The new stock price is the market value of eqdityded by the new shares outstanding, so:

Py = $555,000/18,000 shares
Px = $30.83

With a stock dividend, the shares outstanding widtease by one plus the dividend percentage, so:

New shares outstanding = 425,000(1.10)
New shares outstanding = 467,500
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11.

The capital surplus is the capital paid in excdggao value, which is $1, so:

Capital surplus for new shares = 42,500($47)
Capital surplus for new shares = $1,977,500

The new capital surplus will be the old capitatpdus plus the additional capital surplus for theavn
shares, so:

Capital surplus = $1,430,000 + 1,977,500
Capital surplus = $3,427,500

The new equity portion of the balance sheet wibld like this:

Common stock ($1 par value) $ 467,500

Capital surplus 3,427,500
Retained earnings 1,210,000
$5,105,000

The only equity account that will be affectedhs par value of the stock. The par value will cleabyg
the ratio of old shares to new shares, so:

New par value = $1(1/2)
New par value = $0.50 per share

The total dividends paid this year will be theidand amount times the number of shares outstanding
The company had 425,000 shares outstanding bdferspiit. We must remember to adjust the shares
outstanding for the stock split, so:

Total dividends paid this year = $0.72(425,000ra8)¢2/1 split)
Total dividends paid this year = $612,000

The dividends increased by 10 percent, so thédotilends paid last year were:

Last year’s dividends = $612,000/1.10
Last year’s dividends = $556,363.64

And to find the dividends per share, we simplyidiivthis amount by the shares outstanding last year
Doing so, we get:

Dividends per share last year = $556,363.64/4Zbsb@res
Dividends per share last year = $1.31
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12. The equity portion of capital outlays is the re&d earnings. Subtracting dividends from net ingome
we get:

13.

14.

Equity portion of capital outlays = $3,800 — 425
Equity portion of capital outlays = $3,375

Since the debt-equity ratio is 1.20, we can fimel hew borrowings for the company by multiplying th
equity investment by the debt-equity ratio, so:

New borrowings = 1.20($3,375)
Net borrowings = $4,050

And the total capital outlay will be the sum oéthew equity and the new debt, which is:

Total capital outlays = $4,050 + 3,375
Total capital outlays = $7,425

a.

The payout ratio is the dividend per share dividgdhe earnings per share, so:

Payout ratio = $1.60/$7.62
Payout ratio = .2100 or 21.00%

Under a residual dividend policy, the additionsdtained earnings, which is the equity portion of
the planned capital outlays, is the retained egmiper share times the number of shares
outstanding, so:

Equity portion of capital outlays = 6,500,000 i5sa($7.62 — 1.60)
Equity portion of capital outlays = $39,130,000

The debt-equity ratio is the new borrowing dinddesy the new equity, so:

D/E ratio = $19,000,000/$39,130,000
D/E ratio = .4856

Since the company has a debt-equity ratio of thdy can raise $1.40 in debt for every $1 of
equity. The maximum capital outlay with no outsatpiity financing is:

Maximum capital outlay = $2,100,000 + 1.4($2,000)
Maximum capital outlay = $5,040,000

If planned capital spending is $6 million, then aiwidend will be paid and new equity will be
issued since this exceeds the amount calculated in

No, they do not maintain a constant dividend paymcause, with the strict residual policy, the
dividend will depend on the investment opportusitend earnings. As these two things vary, the
dividend payout will also vary.
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15.

a. We can find the new borrowings for the companynltiplying the equity investment by the

debt-equity ratio, so we get:

New debt = .9($43,000,000)
New debt = $38,700,000

Adding the new retained earnings, we get:

Maximum investment with no outside equity finargci= $43,000,000 + 38,700,000
Maximum investment with no outside equity finargi= $81,700,000

A debt-equity ratio of .9 implies capital structurs .9/1.9 debt and 1/1.9 equity. The equity
portion of the planned new investment will be:

Equity portion of investment funds = 1/1.9($5@@D0)
Equity portion of investment funds = $26,315,789

This is the addition to retained earnings, sotth@ available for dividend payments is:

Residual = $43,000,000 - 26,315,789
Residual = $16,684,211

This makes the dividend per share:

Dividend per share = $16,684,211/8,000,000 shares
Dividend per share = $2.09

The borrowing will be:

Borrowing = $50,000,000 — 26,315,789
Borrowing = $23,684,211

Alternatively, we could calculate the new borrogiias the weight of debt in the capital structure
times the planned capital outlays, so:

Borrowing = .9/1.9($50,000,000)
Borrowing = $23,684,211

The addition to retained earnings is $26,315,#88¢h we calculated in palot

If the company plans no capital outlays, no newdwing will take place. The dividend per share
will be:

Dividend per share = $43,000,000/8,000,000 shares
Dividend per share = $5.38
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Intermediate
The price of the stock today is the PV of the diivids, so:

P, = $3.50/1.15 + $45/1.15
P, = $37.07

To find the equal two year dividends with the sgresent value as the price of the stock, we sé¢heip
following equation and solve for the dividend (Nofde dividend is a two-year annuity, so we could
solve with the annuity factor as well):

$37.07 = D/1.15 + D/1.75
D = $22.80

We now know the cash flow per share we want eddheonext two years. We can find the price of
stock in one year, which will be:

P, = $45/1.15 = $39.13
Since you own 1,000 shares, in one year you want:

Cash flow in Year 1 = 1,000($22.80)
Cash flow in Year 1 = $22,802.33

But you'll only get:

Dividends received in one year = 1,000($3.50)
Dividends received in one year = $3,500.00

Thus, in one year you will need to sell additiosabres in order to increase your cash flow. The
number of shares to sell in year one is:

Shares to sell at time one = ($22,802.33 — 3,5809)13
Shares to sell at time one = 493.28 shares

At Year 2, you cash flow will be the dividend pagmh times the number of shares you still own, g0 th
Year 2 cash flow is:

Year 2 cash flow = $45(1,000 — 493.28)
Year 2 cash flow = $22,802.33
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17. If you only want $2,000 in Year 1, you will buy:

18.

($3,500 — 2,000)/$39.13 = 38.33 shares

at time 1. Your dividend payment in Year 2 will: be

Year 2 dividend = (1,000 + 38.33)($45)
Year 2 dividend = $46,725

Note, the present value of each cash flow streamimé same. Below, we show this by finding the
present values as:

PV = $2,000/1.15 + $46,725/1215
PV = $37,069.94

PV = 1,000($3.50)/1.15 + 1,000($45)/1215
PV = $37,069.94

a.

If the company makes a dividend payment, we céoultzde the wealth of a shareholder as:

Dividend per share = $15,000/2,800 shares
Dividend per share = $5.36

The stock price after the dividend payment wél b

P« =$%$70-5.36
P« = $64.64 per share

The shareholder will have a stock worth $64.64 ar$5.36 dividend for a total wealth of $70. If
the company makes a repurchase, the company wilfchase:

Shares repurchased = $15,000/$70
Shares repurchased = 214.29 shares

If the shareholder lets their shares be repuethakey will have $70 in cash. If the shareholder
keeps their shares, they're still worth $70.

If the company pays dividends, the current EP&i60, and the P/E ratio is:

P/E = $64.64/$2.60
P/E = 24.86

If the company repurchases stock, the numbeharfes will decrease. The total net income is the
EPS times the current number of shares outstan@ividing net income by the new number of
shares outstanding, we find the EPS under the cbpae is:

EPS = $2.60(2,800)/(2,860216.67)
EPS = $2.82
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The stock price will remain at $70 per sharetheoP/E ratio is:

P/E = $70/$2.82
P/E = 24.86

c. A share repurchase would seem to be the prefeoedse of action. Only those shareholders who

wish to sell will do so, giving the shareholderaa timing option that he or she doesn’t get with a
dividend payment.

Challenge

Assuming no capital gains tax, the aftertax refomthe Gordon Company is the capital gains growth
rate, plus the dividend yield times one minus #eerate. Using the constant growth dividend model,
we get:

Aftertax return =g + D(1 —t) = .15

Solving for g, we get:

15 =g+ .05(1 — .35)
g=.1175

The equivalent pretax return for Gecko Companyictvipays no dividend, is:
Pretax return=g + D =.1175 + .05 = .1675 oi7 %66

Using the equation for the decline in the stodkepex-dividend for each of the tax rate policies,
we get:

(P—R)D=(1-T)/(L-Tg)

a  P,—R=D(1-0)/(1-0)

Py~ R =D
b. P,— R =D(1-.15)/(1 - 0)
P,— R = .85D

c. P,—R=D(1-.15)/(1 - .35)
P, — R = 1.2143D

d. With this tax policy, we simply need to multiplyya@ personal tax rate times one minus the
dividend exemption percentage, so:

P, — R = D[1 — (.35)(.30)]/(1 — .65)
P,— R =1.377D

e. Since different investors have widely varying tates on ordinary income and capital gains,
dividend payments have different after-tax impiigas for different investors. This differential
taxation among investors is one aspect of whatave lcalled the clientele effect.
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RASING CAPITAL

Answersto Concepts Review and Critical Thinking Questions

1

A company’s internally generated cash flow prosige source of equity financing. For a profitable
company, outside equity may never be needed. [3ebes are larger because large companies have the
greatest access to public debt markets (small coiepdaend to borrow more from private lenders).
Equity issuers are frequently small companies gpungic; such issues are often quite small.

From the previous question, economies of scalepart of the answer. Beyond this, debt issues are
simply easier and less risky to sell from an inresit bank’s perspective. The two main reasons are
that very large amounts of debt securities can dld 0 a relatively small number of buyers,
particularly large institutional buyers, such asmgien funds and insurance companies, and debt
securities are much easier to price.

They are riskier and harder to market from an stwent bank’s perspective.

Yields on comparable bonds can usually be reaalilyerved, so pricing a bond issue accurately is
much less difficult.

It is clear that the stock was sold too cheapyigetech had reason to be unhappy.
No, but, in fairness, pricing the stock in sucsitaation is extremely difficult.

It's an important factor. Only 6.5 million of ttehares were underpriced. The other 32 million wiere,
effect, priced completely correctly.

He could have done worse since his access touhesubscribed and, presumably, underpriced issues
was restricted, while the bulk of his funds wetecedted in stocks from the undersubscribed andequi
possibly, overpriced issues.

a. The price will probably go up because IPOs amegaly underpriced. This is especially true for
smaller issues, such as this one.

b. It is probably safe to assume that they are hatrimgble moving the issue, and it is likely thag th
issue is not substantially underpriced.
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Solutionsto Questions and Problems

Basic

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these inter mediate steps are included in this solutions
manual, rounding may appear to have occurred. However, the final answer for each problem is found
without rounding during any step in the problem.

1

If you receive 1,000 shares of each, the profit is

Profit = 1,000($7) — 1,000($3.50)
Profit = $3,500

Since you will only receive one-half of the shanéshe oversubscribed issue, your profit will be:

Expected profit = 500($7) — 1,000($3.50)
Expected profit = $0

This is an example of the winner’s curse.

Using X to stand for the required sale proceels, équation to calculate the total sale proceeds,
including floatation costs is:

X(1 - .08) = $80,000,000
X = $86,956,522 required total proceeds from sale.

So the number of shares offered is the total amn@ised divided by the offer price, which is:

Number of shares offered = $86,956,522/$45
Number of shares offered = 1,932,367

This is basically the same as the previous propkxuept that we need to include the $450,000 of
expenses in the amount the company needs to saise,

X(1 - .08) = $80,450,000
X = $87,445,652 required total proceeds from sale.

Number of shares offered = $87,445,652/$45
Number of shares offered = 1,943,237

We need to calculate the net amount raised anaddhts associated with the offer. The net amount
raised is the number of shares offered times thee preceived by the company, minus the costs
associated with the offer, so:

Net amount raised = (4,100,000 shares)($22.0@0;000 — 250,000
Net amount raised = $89,170,000
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The company received $89,170,000 from the stoéériofj. Now, we can calculate the direct costs.
Part of the direct costs are given in the probleuat,the company also had to pay the underwritens. T
stock was offered at $23.65 per share, and the aoynpeceived $22.00 per share. The difference,
which is the underwriters spread, is also a dicest. The total direct costs were:

Total direct costs = $780,000 + ($23.65 — 22.0Q)§@,000 shares)
Total direct costs = $7,545,000

We are given part of the indirect costs in thebpgm. Another indirect cost is the immediate price
appreciation. The total indirect costs were:

Total indirect costs = $250,000 + ($28.00 — 2343)00,000 shares)
Total indirect costs = $18,085,000

This makes the total costs:

Total costs = $7,545,000 + 18,085,000
Total costs = $25,630,000

The floatation costs as a percentage of the amais#d is the total cost divided by the amourged)
So:

Floatation cost percentage = $25,630,000/$89,000,0
Floatation cost percentage = .2874 or 28.74%

5. Using X to stand for the required sale proceels, équation to calculate the total sale proceeds,
including floatation costs is:

X(1 - .06) = $45,000,000
X =$47,872,340 required total proceeds from sale.

So the number of shares offered is the total amn@ised divided by the offer price, which is:

Number of shares offered = $47,872,340/$32
Number of shares offered = 1,496,011

6. This is basically the same as the previous propkroept that we need to include the $1,450,000 of
expenses in the amount the company needs to saise,

X(1 - .06) = $46,450,000
X = $49,414,894 required total proceeds from sale.

Number of shares offered = $49,414,894/$32
Number of shares offered = 1,544,215
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We need to calculate the net amount raised anaddhts associated with the offer. The net amount
raised is the number of shares offered times thee preceived by the company, minus the costs
associated with the offer, so:

Net amount raised = (6,500,000 shares)($19.0@0;090 — 175,000
Net amount raised = $122,425,000

The company received $122,425,000 from the stdfeking. Now, we can calculate the direct costs.
Part of the direct costs are given in the probleuat,the company also had to pay the underwritens. T
stock was offered at $21.25 per share, and the aoynpeceived $19.00 per share. The difference,
which is the underwriters spread, is also a dicest. The total direct costs were:

Total direct costs = $900,000 + ($21.25 — 19.06)§6,000 shares)
Total direct costs = $15,525,000

We are given part of the indirect costs in thebpgm. Another indirect cost is the immediate price
appreciation. The total indirect costs were:

Total indirect costs = $175,000 + ($26.45 — 21(@5)00,000 shares)
Total indirect costs = $33,975,000

This makes the total costs:

Total costs = $15,525,000 + 33,975,000
Total costs = $49,500,000

The floatation costs as a percentage of the amais#d is the total cost divided by the amourged)
so:

Floatation cost percentage = $49,500,000/$1220485,
Floatation cost percentage = .4043 or 40.43%
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SHORT-TERM FINANCIAL PLANNING

Answersto Concepts Review and Critical Thinking Questions

1

10.

These are firms with relatively long inventory ipeis and/or relatively long receivables periodsug;h
such firms tend to keep inventory on hand, and #iew customers to purchase on credit and take a
relatively long time to pay.

These are firms that have a relatively long tireeénkeen the time purchased inventory is paid for and
the time that inventory is sold and payment reakivEhus, these are firms that have relatively short
payables periods and/or relatively long receivayldes.

a. Use: The cash balance declined by $200 to pagliteend.

b. Source: The cash balance increased by $500 asgtingrgoods bought on payables credit were
sold for cash.

c. Use: The cash balance declined by $900 to pathéofixed assets.

d. Use: The cash balance declined by $625 to path&higher level of inventory.

e. Use: The cash balance declined by $1,200 to gathé redemption of debt.

Carrying costs will decrease because they arehotiting goods in inventory. Shortage costs will
probably increase, depending on how close the grgmre and how well they can estimate need. The
operating cycle will decrease because the invergeriod is decreased.

Since the cash cycle equals the operating cyakeisnihe accounts payable period, it is not poséisle
the cash cycle to be longer than the operatingecijche accounts payable is positive. Moreoveis it
unlikely that the accounts payable period wouldréye negative since that implies the firm pays its
bills before they are incurred.

It lengthened its payables period, thereby shartgits cash cycle.
Their receivables period increased, thereby irginggtheir operating and cash cycles.

It is sometimes argued that large firms “take alrge of” smaller firms by threatening to take thei
business elsewhere. However, considering a mogadther supplier to get better terms is the nattire
competitive free enterprise.

They would like to! The payables period is a sub@ much negotiation, and it is one aspect of the
price a firm pays its suppliers. A firm will genflyanegotiate the best possible combination of
payables period and price. Typically, suppliersvgte strong financial incentives for rapid payment.
This issue is discussed in detail in a later chragtecredit policy.

The company will need less financing because gssentially borrowing more from its suppliers.
Among other things, the company will likely needdeshort-term borrowing from other sources, so it
will save on interest expense.
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Solutionsto Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these inter mediate steps are included in this solutions
manual, rounding may appear to have occurred. However, the final answer for each problem is found
without rounding during any step in the problem.

Basic
1. a Nochange. A dividend paid for by the sale of deiitnot change cash since the cash raised from

the debt offer goes immediately to shareholders.

b. No change. The real estate is paid for by the caisled from the debt, so this will not change the
cash balance.

c. No change. Inventory and accounts payable willdase, but neither will impact the cash account.

d. Decrease. The short-term bank loan is repaid gé&th, which will reduce the cash balance.

e. Decrease. The payment of taxes is a cash tramisact

f.  Decrease. The preferred stock will be repurchastdcash.

. Nf(f) change. Accounts receivable will increase, dagh will not increase until the sales are paid
off.

h. Decrease. The interest is paid with cash, whithr@duce the cash balance.

i. Increase. When payments for previous sales, @exts receivable, are paid off, the cash balance
increases since the payment must be made in cash.

j- Decrease. The accounts payable are reduced thoasghpayments to suppliers.

k. Decrease. Here, the dividend payments are mailtecash, which is generally the case. This is
different from parg, where debt was raised to make the dividend pagmen

[.  No change. The supplies are paid by the cashddigehe short-term note, so the cash balance
will not change.

m. Decrease. The utility bills must be paid in cash.

n. Decrease. A cash payment will reduce cash.

0. Decrease. If marketable securities purchased;ahmpany pay cash to the seller.
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2.

The total liabilities and equity of the company @ne net book worth, or market value of equityspl
the long-term debt, so:

Total liabilities and equity = $41,000 + 6,800
Total liabilities and equity = $47,800

This is also equal to the total assets of the @mpSince total assets are the sum of all asaets,
cash is an asset, the cash account must be eqo#hitassets minus all other assets, so:

Cash = $47,800 — 38,500 — 4,100
Cash = $5,200

We have NWC other than cash, so the total NWC is:

NWC = $5,200 + 4,100
NWC = $9,300

We can find total current assets by using the N&gGation. NWC is equal to:
NWC =CA-CL

$9,300 = CA — $5,300

CA = $14,600

a. Increase. If receivables go up, the time to colteetreceivables would increase, which increases
the operating cycle.

b. Increase. If credit repayment times are increasadtomers will take longer to pay their bills,
which will lead to an increase in the operatingleyc

c. Decrease. If the inventory turnover increasesjritientory period decreases.
d. No change. The accounts payable period is paheo€ash cycle, not the operating cycle.
e. Decrease. If the receivables turnover increaseggteivables period decreases.

f.  No change. Payments to suppliers affect the at¢squeyable period, which is part of the cash
cycle, not the operating cycle.

a. Increase; Increase. If the terms of the cash disicare made less favorable to customers, the
accounts receivable period will lengthen. This witrease both the cash cycle and the operating
cycle.

b. Increase; No change. This will shorten the accopalyable period, which will increase the cash
cycle. It will have no effect on the operating @ dince the length of the operating cycle is not
affected by the payables period.

c. Decrease; Decrease. If more customers pay in tastaccounts receivable period will decrease.
This will decrease both the cash cycle and theatjpey cycle.
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Decrease; Decrease. Fewer raw materials purchailegduce the inventory period, which will
decrease both the cash cycle and the operating.cycl

Decrease; No change. If more raw materials areh@sed on credit, the accounts payable period
will tend to increase, which would decrease thén@gle. We should say that this may not be the
case. The accounts payable period is a decisiore nlbigdthe company’'s management. The
company could increase the accounts payable ac@uhstill make the payments in the same
number of days. This would leave the accounts dayedxiod unchanged, which would leave the
cash cycle unchanged. The change in credit purshraaéde on credit will not affect the inventory
period or the accounts receivable period, so tleeaimg cycle will not change.

Increase; Increase. If more goods are producethf@ntory, the inventory period will increase.
This will increase both the cash cycle and opegatiytle.

45-day collection period implies all receivablegstanding from previous quarter are collected in
the current quarter, and (90-45)/90 = 1/2 of cursatkes are collected.

Q1 Q2 Q3 Q4
Beginning receivables $340  $280 $315 $375
Sales 560 630 750 905
Cash collections =620 =595 —690 —-828
Ending receivables _$280  $315 $375 $453

60-day collection period implies all receivablegstanding from previous quarter are collected in
the current quarter, and (90-60)/90 = 1/3 of cureathes are collected.

Q1 Q2 Q3 Q4
Beginning receivables $340  $373 $420 $500
Sales 560 630 750 905
Cash collections =527 -583 —670 —-802
Ending receivables __$373  $420 $500 $603

30-day collection period implies all receivablegstanding from previous quarter are collected in
the current quarter, and (90-30)/90 = 2/3 of cursates are collected.

Q1 Q2 Q3 Q4
Beginning receivables $340  $187 $210 $250
Sales 560 630 750 905
Cash collections =713 —607 =710 —853

Ending receivables $187  $210 $250 $302
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6. The operating cycle is the inventory period plhe teceivables period. The inventory turnover and
inventory period are:

Inventory turnover = COGS/Average inventory
Inventory turnover = $47,503/{[$7,305 + 7,832]/2}
Inventory turnover = 6.2764 times

Inventory period = 365 days/Inventory turnover
Inventory period = 365 days/6.2764
Inventory period = 58.15 days

And the receivables turnover and receivables pgeaare:

Receivables turnover = Credit sales/Average retses
Receivables turnover = $96,125/{[$3,241 + 3,62}1]/2
Receivables turnover = 28.0166 times

Receivables period = 365 days/Receivables turnover
Receivables period = 365 days/28.0166
Receivables period = 13.03 days

So, the operating cycle is:

Operating cycle = 58.15 days + 13.03 days
Operating cycle = 71.18 days

The cash cycle is the operating cycle minus thalples period. The payables turnover and payables
period are:

Payables turnover = COGS/Average payables
Payables turnover = $47,503/{[$4,795 + 5,105]/2}
Payables turnover = 9.5966 times

Payables period = 365 days/Payables turnover
Payables period = 365 days/9.5966
Payables period = 38.03 days

So, the cash cycle is:

Cash cycle = 71.18 days — 38.03 days
Cash cycle = 33.15 days

The firm is receiving cash on average 36.64 dé&ys @ pays its bills.

7. If we factor immediately, we receive cash on aerage of 34 days sooner. The number of periods in a
year are:

Number of periods = 365/53
Number of periods = 6.8868
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The EAR of this arrangement is:

EAR = (1 + Periodic rat&)- 1
EAR = (1 + 2.5/97.5)%%_1
EAR = .1905 or 19.05%

a. The payables period is zero since the company payediately. The payment in each period is
30 percent of next period’s sales, so:

Q1 Q2 Q3 Q4
Payment of accounts $243.00 $252.00 $273.00 $269.1

b. Since the payables period is 90 days, the payhmepfich period is 30 percent of the current
period sales, so:

Q1 Q2 Q3 Q4
Payment of accounts $234.00 $243.00 $252.00 $273.0

c. Since the payables period is 60 days, the paymeaach period is 2/3 of last quarter’'s orders,
plus 1/3 of this quarter’s orders, or:

Quarterly payments = 2/3(.30) times current s&l@£3(.30) next period sales.

Q1 Q2 Q3 Q4
Payment of accounts $237.00 $246.00 $259.00 $A71.7

Since the payables period is 60 days, payableach period = 2/3 of last quarter’s orders, andof/3
this quarter’s orders, or 2/3(.75) times curretesa 1/3(.75) next period sales.

Q1 Q2 Q3 Q4
Payment of accounts $820.00 $907.50 $986.25 $983.75
Wages, taxes, other expenses 315.00 354.00 381.00 421.50
Long-term financing expenses 40.00 40.00 40.00 40.00
Total $1,175.00 $1,301.50 $1,407.25 $1,445.25

a. The November sales must have been the total watet sales minus the uncollected sales from
December, divided by the collection rate two moratier the sale, so:

November sales = ($90,000 — 64,000)/0.15
November sales = $173,333.33
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b. The December sales are the uncollected salesBerember divided by the collection rate of the
previous months’ sales, so:

December sales = $64,000/0.35
December sales = $182,857.14

c. The collections each month for this company are:
Collections = .15(Sales from 2 months ago) +La8{ month’s sales) + .65 (Current sales)

January collections = .15($173,333.33) + .20($882.14) + .65($147,000)
January collections = $158,121.43

February collections = .15($182,857.14) + .20{&0a0) + .65($169,000)
February collections = $166,678.57

March collections = .15($147,000) + .20($169,000865($187,000)
March collections = $177,400.00

11. The sales collections each month will be:
Sales collections = .35(current month sales) {p@&¥ious month sales)

Given this collection, the cash budget will be:

April May June
Beginning cash balance $148,000 $194,400 $216,400
Cash receipts
Cash collections from
credit sales 305,600 314,800 320,400
Total cash available $453,600 $509,200 $536,300
Cash disbursements
Purchases $152,000 $168,000 $148,000
Wages, taxes, and expenses 75,200 68,800 84,000
Interest 8,000 8,000 8,000
Equipment purchases 24,000 _ 48,000 152,000
Total cash disbursements $259,200 $292,800 $392,000
Ending cash balance $194,400 $216,400 $144,800

12. a. 45-day collection period implies all receivablegstanding from previous quarter are collected in
the current quarter, and (90-45)/90 = 1/2 of cursates are collected.

Beginning receivables $3,300 $3,900 $4,250 $4,150
Sales 7,800 8,500 8,300 9,700
Cash collections -7,200 -=8,150 —8,400 -9,000
Ending receivables $3,900 $4,250 $4,150 $4,850
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b. 60-day collection period implies all receivablegstanding from previous quarter are collected in
the current quarter, and (90-60)/90 = 1/3 of cursates are collected.
Q1 Q2 Q3 Q4
Beginning receivables $3,300 $5,200 $5,667  $5,533
Sales 7,800 8,500 8,300 9,700
Cash collections -5,900 -8,033 -8433 -8,767
Ending receivables $5,200 $5,667  $5,533  $6,467
c. 30-day collection period implies all receivablegstanding from previous quarter are collected in
the current quarter, and (90-30)/90 = 2/3 of cureathes are collected.
Q1 Q2 Q3 Q4
Beginning receivables $3,300 $2,600 $2,833 $2,767
Sales 7,800 8,500 8,300 9,700
Cash collections —-8,5600 -8,267 —8,367 —9,233
Ending receivables $2,600 $2,833 $2,767 $3,233
Intermediate
a. The EAR of the loan without the compensating bedais:
EAR = (1 + .0062F - 1
EAR =.07699 or 7.699%
However, with the compensating balance, you aiilly get the use of part of the amount, so the
EAR with the compensating balance will be:
EAR =.07699 / (1 —.03)
EAR =.0794 or 7.94%
b. To end up with $15,000,000, you must borrow:

Amount to borrow = $15,000,000/(1 — .03)
Amount to borrow = $15,463,917.53

The total interest you will pay on the loan is:

Total interest paid = $15,463,917.53(1.066215,463,917.53
Total interest paid = $584,248.28
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14. a. The EAR of your investment account is:

EAR =1.008-1
EAR = .0324 or 3.24%

b. To calculate the EAR of the loan, we can divide ititerest on the loan by the amount of the loan.
The interest on the loan includes the opportunibgtcof the compensating balance. The
opportunity cost is the amount of the compensabalgnce times the potential interest rate you
could have earned. The compensating balance isoorilye unused portion of the credit line, so:

Opportunity cost = .04($75,000,000 — 40,000,0D0{8} — .04($75,000,000 — 40,000,00)
Opportunity cost = $45,340.47

And the interest you will pay to the bank on lien is:

Interest cost = $40,000,000(1.01458)40,000,000
Interest cost = $2,633,887.66

So, the EAR of the loan in the amount of $40,000,is:

EAR = ($45,340.47 + 2,633,887.66)/$40,000,000
EAR = .0658 or 6.58%

c. The compensating balance is only applied to thesed portion of the credit line, so the EAR of a
loan on the full credit line is:

EAR =1.0158—1
EAR = .0647 or 6.47%

15. Here, we need to use the cash cycle and operajitigs to calculate the average accounts payable an
average accounts receivable. We are given the cadk and the operating cycle, so the payables
period is:

Cash cycle = Operating cycle — Payables period
38 days = 53 days — Accounts payable period
Accounts payable period = 15 days

Now, we can use the payables period equatiomtbtfie accounts payable turnover, which is:
Payables period = 365 / Payables turnover

15 = 365 / Payables turnover

Payables turnover = 24.33 times

Now, we can solve the payables turnover equatdmd the average payables:

Payables turnover = Cost of goods sold / Averayabples

24.33 = $325,000 / Average payables
Average payables = $13,356.16
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Next, we can find the average accounts receivdliégng the equation for the operating cycle, the
accounts payable period is:

Operating cycle = Inventory period + Receivablesqu
53 days = 29 days + Receivables period
Receivables period = 24 days

Using the receivables period equation, we find:

Receivables period = 365 / Receivables turnover
24 = 365 / Receivables turnover
Receivables turnover = 15.21 times

Finally, the average accounts receivable balasice i

Receivables turnover = Credit sales / Average @usoreceivable
15.21 = $508,000 / Average accounts receivable
Average accounts receivable = $33,402.74

Since the company has a 40-day collection periotly those sales made in the first 50 days of the
quarter will be collected in that quarter. Totaslezollections in the first quarter will be:

Q1 cash collections = Beginning receivables +46f{Quarter 1 sales)
Q1 cash collections = $165 + (50/90)($305)
Q1 cash collections = $334

And cash collection in the second quarter willda¢es made in the first 50 days of the quarter plus
sales made in the last 40 days of the first quaster

Q2 cash collections = (50/90)(Quarter 2 sale)0f90)(Quarter 1 sales)
Q2 cash collections = (50/90)($420) + (40/90)($305
Q2 cash collections = $369

Quarter 3 and Quarter 4 collections will be:

Q3 cash collections = (50/90)(Quarter 3 sale)0f90)(Quarter 2 sales)
Q3 cash collections = (50/90)($390) + (40/90)($420
Q3 cash collections = $403

Q4 cash collections = (50/90)(Quarter 4 sale)0f90)(Quarter 3 sales)
Q4 cash collections = (50/90)($330) + (40/90)($390
Q4 cash collections = $421

The beginning receivables in each quarter willtthe sales made in the last 40 days of the previous
quarter, so:

Q2 beginning receivables = (40/90)(Quarter 1 3ales
Q2 beginning receivables = (40/90)($305)
Q2 beginning receivables = $136
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Q3 beginning receivables = (40/90)(Quarter 2 3ales
Q3 beginning receivables = (40/90)($420)
Q3 beginning receivables = $187

Q4 beginning receivables = (40/90)(Quarter 3 3ales
Q4 beginning receivables = (40/90)($390)
Q4 beginning receivables = $173

The cash budget (in millions) for the company is:

Q1 Q2 Q3 Q4
Beginning receivables $165 $136 $187 $173
Sales 305 420 390 445
Cash collections 334 369 403 421
Ending receivables $136 $187 $173 $198
Total cash collections $334 $369 $403 $421
Total cash disbursements 275 360 525 330
Net cash inflow $59 $9 -$122 $91
Beginning cash balance $15 $74 $83 -$38
Net cash inflow 59 9 -122 91
Ending cash balance $74 $83 —$38 $52
Minimum cash balance -$15 -$15 -$15 -$15
Cumulative surplus (deficit) $59 $68 —$53 $37

The company has a cash surplus for much of the pe&ain Quarter 3, it will need to raise $53 noitl
to cover its cash flows.

Challenge
17. a. For every dollar borrowed, you pay interest of:
Interest = $1(.016) = $0.016

You also must maintain a compensating balancé pércent of the funds borrowed, so for each
dollar borrowed, you will only receive:

Amount received = $1(1 — .04) = $0.96

We can adjust the EAR equation we have been usiagcount for the compensating balance by
dividing the EAR by one minus the compensating heda so:

EAR = [(1.016§ — 1]/(1 — .04)
EAR = .06828 or 6.828%
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Another way to calculate the EAR is using the F\(br PVIF). For each dollar borrowed, we
must repay:

Amount owed = $1(1.016)
Amount owed = $1.0655

At the end of the year the compensating will ®®imed, so your net cash flow at the end of the
year will be:

End of year cash flow = $1.0655 — .04
End of year cash flow = $1.0255

The present value of the end of year cash flothhésamount you receive at the beginning of the
year, so the EAR is:

FV =PV(1 + R)

$1.0255 = $0.96(1 + R)
R = $1.0255/$0.96 — 1
EAR = .06828 or 6.828%

The EAR is the amount of interest paid on the Idaded by the amount received when the loan
is originated. The amount of interest you will pay the loan is the amount of the loan times the
effective annual interest rate, so:

Interest = $210,000,000[(1.016) 1]
Interest = $13,766,014.40

For whatever loan amount you take, you will ordgeive 96 percent of that amount since you
must maintain a 4 percent compensating balancéepdrtion of the credit line used. The credit
line also has a fee of .125 percent, so you wily get to use:

Amount received = .96($210,000,000) — .00125($3@0,000)
Amount received = $201,100,000

At the end of the loan, you will not repay thecamt received since the commitment fee is a one-
time fee paid up front. The amount you will repaxdluding interest) at the end of the loan will
be the amount received plus the commitment, or:

Amount repaid (excluding interest) = .96($210,000)
Amount repaid (excluding interest) = $201,600,000

So, the total amount repaid will be:

Total repaid = $201,600,000 + 13,766,014.40
Total repaid = $215,366,014.40
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So, the EAR of the loan is:
FV=PV(1+R)

$215,366,014.40 = $201,100,000(1 + R)
R =.07094 or 7.094%

18. You will pay interest of:
Interest = $15,000,000(.09) = $1,350,000
Additionally, the compensating balance on the lizan
Compensating balance = $15,000,000(.05) = $750,000
Since this is a discount loan, you will receive tban amount minus the interest payment. You will
also not get to use the compensating balance.h8arhount of money you will actually receive on a
$15 million loan is:
Cash received = $15,000,000 — 1,350,000 — 756;CR1P,900,000

The EAR is the interest amount divided by the laamount, so:

EAR = $1,350,000/$12,900,000
EAR =.1047 or 10.470%

We can also use the FVIF (or PVIF) here to cateutae EAR. Your cash flow at the beginning of the
year is $12,990,000. At the end of the year, yashcflow loan repayment, but you will also receive
your compensating balance back, so:

End of year cash flow = $15,000,000 — 750,000
End of year cash flow = $14,250,000

So, using the time value of money, the EAR is:
$14,250,000 = $12,900,000(1 + R)

R = $14,250,000/$12,900,000 — 1
EAR =.1047 or 10.47%



CHAPTER 17
WORKING CAPITAL MANAGEMENT

Answersto Concepts Review and Critical Thinking Questions

1

10.

Yes. Once a firm has more cash than it needsgderations and planned expenditures, the excess cash
has an opportunity cost. It could be invested (bgrsholders) in potentially more profitable ways.
Question 9 discusses another reason.

If it has too much cash, it can simply pay a divid, or, more likely in the current financial
environment, buy back stock. It can also reduce.délit has insufficient cash, then it must either
borrow, sell stock, or improve profitability.

Probably not. Creditors would probably want subtsdly more.

Auto manufacturers often argue that due to thdiaaicnature of their business, cash reserves are a
good way to deal with future economic downturns.isTts debatable, but it is true that auto
manufacturers’ operating cash flows are very semesib the business cycle, and enormous losses have
occurred during recent downturns.

Such instruments go by a variety of names, bukéyefeature is that the dividend adjusts, keepireg
price relatively stable. This price stability, atpmith the dividend tax exemption, makes so-called
adjustable rate preferred stock very attractivatied to interest-bearing instruments.

Net disbursement float is more desirable becausebtnk thinks the firm has more money than it
actually does, and the firm is therefore receivimtgrest on funds it has already spent.

The firm has a net disbursement float of $500,0Dhis is an ongoing situation, the firm may be
tempted to write checks for more than it actuallg im its account.

a. About the only disadvantage to holding T-bills dahe generally lower yields compared to
alternative money market investments.

b. Some ordinary preferred stock issues pose bottitaad price risks that are not consistent with
most short-term cash management plans.

c. The primary disadvantage of NCDs is the normadisgé transactions sizes, which may not be
feasible for the short-term investment plans of ynemaller to medium-sized corporations.

d. The primary disadvantages of the commercial pamperket are the higher default risk
characteristics of the security, and the lack ohative secondary market which may excessively
restrict the flexibility of corporations to meegihliquidity adjustment needs.

The concern is that excess cash on hand candgaabtly thought-out investments. The thought &t th
keeping cash levels relatively low forces managedrnepay careful attention to cash flow and capital
spending.

A potential advantage is that the quicker paynoftgn means a better price. The disadvantage s tha
doing so increases the firm’s cash cycle.
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11.

12.

13.

14.

15.

16.

17.

This is really a capital structure decision. I tirm has an optimal capital structure, paying aebt
moves it to an under-leveraged position. Howevegrabination of debt reduction and stock buybacks
could be structured to leave capital structure anged.

It is unethical because you have essentially éxdcthe grocery store into making you an interest-fr
loan, and the grocery store is harmed becauseuitidtave earned interest on the money instead of
loaning it to you.

A sight draft is a commercial draft that is payaihmediately.

A time draft is a commercial draft that does regjuire immediate payment.

A banker’s acceptance is when a bank guarantedsitive payment of a commercial draft.

A promissory note is an IOU that the customer sign

A trade acceptance is when the buyer acceptsaimenercial draft and promises to pay it in the
future.

®oo o

Trade credit is usually granted on open accoum. ilivoice is the credit instrument.

The costs of granting credit are carrying costsnely, the cost of debt, possibility of defaultdahe
cash discount. The major cost of not grating crisdihe opportunity cost of lost sales. The sum of
these costs for different levels of receivablesite the total credit cost curve.

1. Character: determines if a customer is willing &y fis or her debts.

2. Capacity: determines if a customer is able to phtslout of operating cash flow.

3. Capital: determines the customer’s financial resgrnn case problems occur with operating
cash flow.

Collateral:  assets that can be liquidated to payhefloan in case of default.

Conditions: customer’s ability to weather an ecommodownturn and whether such a downturn
is likely.

o s

Perishability and collateral value
Consumer demand

Cost, profitability, and standardization
Credit risk

The size of the account

Competition

Customer type

If the credit period exceeds a customer’s opegatiytle, then the firm is financing the receivaldesl
other aspects of the customer’s business that gondethe purchase of the selling firm’s merchandise

Nouo,rwdpE
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19.

20.

CHAPTER17 B-283

a. B: Ais likely to sell for cash only, unless theoguct really works. If it does, then they might

grant longer credit periods to entice buyers.

Landlords have significantly greater collatewahd that collateral is not mobile.

Since A’s customers turn over inventory lesgfrently, they have a longer inventory period

and thus will most likely have a longer credit perias well.

d. B: Since A’'s merchandise is perishable and B’'sds B will probably have a longer credit
period.

e. A: Rugs are fairly standardized and they are partable, while carpets are custom fit and are
not particularly transportable.

e gPs

The three main categories of inventory are: rawenm (initial inputs to the firm’s production
process), work-in-progress (partially completeddmais), and finished goods (products ready for)sale
From the firm’s perspective, the demand for finslgwods is independent of the demand for the other
types of inventory. The demand for raw material amik-in-progress is derived from, or dependent
on, the firm’'s needs for these inventory typestriheo to achieve the desired levels of finished good

JIT systems reduce inventory amounts. Assumingdwerse effects on sales, inventory turnover will
increase. Since assets will decrease, total assedvver will also increase. Recalling the Du Pont
equation, an increase in total asset turnoveglsdl being equal, has a positive effect on ROE.

Solutionsto Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these inter mediate steps are included in this solutions
manual, rounding may appear to have occurred. However, the final answer for each problem is found
without rounding during any step in the problem.

Basic

The available balance is the amount you have @osie or $165,000. By writing a check, you now
have a disbursement float. Your available balascthé amount on deposit minus the amount of the
check, or:

Amount available = $165,000 — 48,000
Amount available = $117,000

The available balance is the amount you have @ogig or $11,500. This is a collection float since
you are waiting for the deposited check to cleéw your account. The book balance is the amount on
deposit plus the collection float, or:

Book balance = $11,500 + 6,200
Book balance = $17,700
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3. Your disbursement float is the amount of the chgalt wrote, or $5,100. The collection float is the

amount of the check deposited, or —$8,400. Theflpat is the sum of the disbursement float and
collection float, or:

Net float = $5,100 — 8,400
Net float = —-$3,300

4. a. There are 40 days until account is overdue. Iftiaie the full period, you must remit:

Remittance = 900($58)
Remittance = $52,200

b. Thereis a 1 percent discount offered, with a &p discount period. If you take the discount, you
will only have to remit:

Remittance = (1 — .01)($52,200)
Remittance = $51,678

c. The implicit interest is the difference betweea tvo remittance amounts, or:

Implicit interest = $52,200 — 51,678
Implicit interest = $522

The number of days’ credit offered is:

Days’ credit =40 — 25
Days’ credit = 15 days

5. The average daily receipts are the total amoumhetks received divided by the number of days in a
month. Assuming 30 days in a month, the averadg tlaat is:

Average daily receipts = $67,000/30
Average daily receipts = $2,233.33

This is the average amount of checks receivediggr The average check takes three days to ckear, s
the average daily float is:

Average daily float = 3($2,233.33)
Average daily float = $6,700

6. a. The disbursement float is the average monthly kheeitten times the average number of days
for the checks to clear, so:

Disbursement float = 4($46,000)
Disbursement float = $184,000
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The collection float is the average monthly cleestceived times the average number of days for
the checks to clear, so:

Collection float = 2(—$41,000)
Collection float = —=$142,000

The net float is the disbursement float plusabkection float, so:

Net float = $184,000 — 142,000
Net float = $42,000

b. The new collection float will be:

Collection float = 1(-$71,000)
Collection float = -$71,000

And the new net float will be:

Net float = $156,000 — 71,000
Net float = $113,000

The total sales of the firm are equal to the totatlit sales since all sales are on credit, so:

Total credit sales = 4,000($400)
Total credit sales = $1,600,000

The average collection period is the percentagacsbunts taking the discount times the discount
period, plus the percentage of accounts not tattegdiscount times the days’ until full payment is
required, so:

Average collection period = .40(10) + .60(30)
Average collection period = 22 days

The receivables turnover is 365 divided by theage collection period, so:

Receivables turnover = 365/22
Receivables turnover = 16.591 times

And the average receivables are the credit saleded by the receivables turnover so:

Average receivables = $1,600,000/16.591
Average receivables = $96,438.36

If the firm increases the cash discount, more [eeoegll pay sooner, thus lowering the average
collection period. If the ACP declines, the recéies turnover increases, which will lead to a dasee
in the average receivables.
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8.

10.

11.

The receivables turnover is 365 divided by theage collection period, so:

Receivables turnover = 365/34
Receivables turnover = 10.735 times

And the average receivables are the credit saleded by the receivables turnover so:

Average receivables = $57,000,000/10.735
Average receivables = $5,309,589.04

a. The average collection period is the percentagecobunts taking the discount times the discount
period, plus the percentage of accounts not tatiegdiscount times the days’ until full payment
is required, so:

Average collection period = .60(10 days) + .40¢a9s)
Average collection period = 18 days

b. And the average daily balance is:

Average balance = 1,200($2,300)(12)(18/365)
Average balance = $1,633,315.07

The daily sales are:

Daily sales = $44,500/ 7
Daily sales = $6,357.14

Since the average collection period is 25 daysatrerage accounts receivable is:

Average accounts receivable = $6,357.14(25)
Average accounts receivable = $158,928.57

The interest rate for the term of the discount is:

Interest rate = .02/.98
Interest rate = .0204 or 2.04%

And the interest is for:

40 — 10 = 30 days

So, using the EAR equation, the effective annoigrest rate is:
EAR = (1 + Periodic rat&)- 1

EAR = (1.020453°- 1
EAR = .2786 or 27.86%



12.

13.

a. The periodic interest rate is:

Interest rate = .03/.97

Interest rate = .0309 or 3.09%

And the EAR is:

EAR = (1.0309%%3°- 1
EAR = .4486 or 44.86%

b. The EARis:

EAR = (1.0204%%%°- 1
EAR = .1589 or = 15.89%

c. The EARIs:

EAR = (1.0204%%%°— 1
EAR = .4459 or 44.59%

The receivables turnover is:

Receivables turnover = 365/Average collectionqgxbri

Receivables turnover = 365/37

Receivables turnover = 9.865 times
And the annual credit sales are:
Annual credit sales = Receivables turnover x Agerdaily receivables

Annual credit sales = 9.865($91,000)
Annual credit sales = $897,702.70

CHAPTER17 B-287

The carrying costs are the average inventory titmeost of carrying an individual unit, so:

Carrying costs = (1,600/2)($4)
Carrying costs = $3,200

The order costs are the number of orders timesdbtof an order, so:

Restocking costs = 52($650)
Restocking costs = $33,800

The economic order quantity is:

EOQ = [(2T x F)/CCY?
EOQ = [2(52)(1,600)($650)/$4]
EOQ = 5,200
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14.

15.

The number of orders per year will be the totatausold per year divided by the EOQ, so:

Number of orders per year = 52(1,600)/5,200
Number of orders per year = 16

The firm’s policy is not optimal, since the camgi costs and the order costs are not equal. The
company should increase the order size and dectieaseimber of orders.

The carrying costs are the average inventory tittnegost of carrying an individual unit, so:

Carrying costs = (900/2)($38)
Carrying costs = $17,100

The order costs are the number of orders timesdbtof an order, so:

Restocking costs = 12($530)
Restocking costs = $6,360

The economic order quantity is:

EOQ = [(2T x F)/CCY}?

EOQ = [2(12)(900)($530)/$38]

EOQ = 548.87

The number of orders per year will be the totatausold per year divided by the EOQ, so:

Number of orders per year = 12(900)/548.87
Number of orders per year = 19.68

The firm’s policy is not optimal, since the cangi costs and the order costs are not equal. The
company should decrease the order size and inctlieaseimber of orders.

Intermediate

The total carrying costs are:

Carrying costs = (Q/2) CC

where CC is the carrying cost per unit. The rddtmrcosts are:
Restocking costs = ¥ (T/Q)

So, the total cost is:

Total cost = Carrying cost + Restocking costs
Total cost = (Q/2x CC + Fx (T/Q)
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Using calculus to find the minimum point of the weyr we take the derivative and set it equal to.zero
Doing so, we find:

0l6Q =0 = (CC/2) + (< T x -Q9)

—Q?=-CC/ (2xFxT)

Q?=CC/(2xFxT)

Q*=(2xFxT)/CC

Q=[(2x FxT)/CCJ?

To prove this point is a minimum, we can find ezond derivative, which is:

AIOQ[(CCI2) + Fx Tx —QA]=Fx Tx2Q%=(2xFxT)/ @

Since the second derivative is greater than zerdtosg as F, T, and Q are all positive, the first
derivative is at a minimum.

Challenge
The company places an order every five days. Timeber of orders per year will be:
Orders per year = 365/5 = 73 times

The next order should be placed after the closmisiness Saturday.



CHAPTER 18
INTERNATIONAL ASPECTS OF FINANCIAL
MANAGEMENT

Answersto Concepts Review and Critical Thinking Questions

1

a. The dollar is selling at a premium, because ih@e expensive in the forward market than in the
spot market (SF 1.53 versus SF 1.50).

b. The franc is expected to depreciate relative &dbllar, because it will take more francs to buy
one dollar in the future than it does today.

c. Inflation in Switzerland is higher than in the téd States, as are interest rates.

The exchange rate will increase, as it will takegpessively more rubles to purchase a dollar as th
higher inflation in Russia will devalue the rubléis is the relative PPP relationship.

a. The Australian dollar is expected to weaken re¢atd the dollar, because it will take more A$ in
the future to buy one dollar than it does today.

b. The inflation rate in Australia should be higher.

c. Nominal interest rates in Australia should be kiglnelative real rates in the two countries should
be the same.

A Yankee bond is most accurately described by d.

Either. For example, if a country’s currency strtvegs, imports become cheaper (good), but its
exports become more expensive for others to buy)(dde reverse is true for a currency depreciation

The main advantage is the avoidance of the tartiere are probably other advantages, but we don't
know about them. Disadvantages include politicsk,rthe different exchange rate risk as Hynix now
has to be concerned with the Taiwanese exchange amtwell, and costs of supervising distant
operations, although ProMOS will provide much af Bupervision.

One key thing to remember is that dividend pays@né made in the home currency. More generally,
it may be that the owners of the multinational prenarily domestic who are ultimately concerned

about their wealth denominated in their home cuwyedpecause, unlike a multinational, they are not
internationally diversified.
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False. If prices are rising faster in Great Britai will take more pounds to buy the same amount
of goods that one dollar can buy; the pound wipréeiate relative to the dollar.

False. The forward market would already refleet pnojected deterioration of the euro relative to
the dollar. Only if you feel that there might bedémbnal, unanticipated weakening of the euro that
isn't reflected in forward rates today will the Ward hedge protect you against additional
declines.

True. The market would only be correct on averagele you would be correct all the time.

American exporters: their situation in general iayes because a sale of the exported goods for a
fixed number of pesos will be worth more dollars.

American importers: their situation in generalrsems because the purchase of the imported
goods for a fixed number of pesos will cost mordatiars.

American exporters: they would generally be bet#rif the British government’s intentions
result in a strengthened pound.
American importers: they would generally be warfféf the pound strengthens.

American exporters: would generally be much woo$ie because an extreme case of fiscal
expansion like this one will make American goodshibitively expensive to buy, or else
Brazilian sales, if fixed in reais, would becomertlican unacceptably low number of dollars.
American importers: would generally be much brett#, because Brazilian goods will become
much cheaper to purchase in dollars.

10. False. If the financial markets are perfectly cefitjve, the difference between the Eurodollar icate
the U.S. rate will be due to differences in risldagovernment regulation. Therefore, speculating in
those markets will not be beneficial.

Solutionsto Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple
steps. Due to space and readability constraints, when these inter mediate steps are included in this solutions
manual, rounding may appear to have occurred. However, the final answer for each problem is found
without rounding during any step in the problem.

Basic

1. Using the quotes from the table, we get:

a.

b.

$100(Z2.9949/$1) = 2299.49

$1.3020
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C.

€5,000,000(%$1.3026) = $6,510,000

Alternatively the question can be answered as:
€5,000,000/ ($.7686) = $6,510,417

The difference is due to rounding in the exchamge quote.
New Zealand

Mexican peso

(SF1.2439/$)($1.3026) = 1.6196 S

Most valuable: Kuwaiti dinar = $3.4577
Least valuable: Indonesian rupiah = $0.0001101

You would prefer £100, since:
(E100)($1.9669/£1) = $196.69

You would still prefer £100. Using the $/£ excharrgte and the C$/$ exchange rate to find the
amount of Canadian dollars £100 will buy, we get:

(£100)($1.9669/£1)(C$1.1788/$1) = C$231.86

Using the quotes in the book to find the C$/£ snage, we find:
(C$1.1788/$1)($1.9669/£1) = C$2.3186/£1

The £/C$ exchange rate is the inverse of the €$¢hange rate, so:
£1/C$2.3186 = £0.4313/C$

Fis0= ¥117.87 (per $). The yen is selling at a premi@oause it is more expensive in the forward
market than in the spot market ($0.0082843 verfu3084839).

Feo = $0.8505/C$. The U.S. dollar is selling at a dist because it is less expensive in the
forward market than in the spot market (C$1.17883ws C$1.17578).

The value of the dollar will fall relative to then, since it takes more dollars to buy one yen in
the future than it does today. The value of thdadoill fall relative to the Canadian dollar,
because it will take more US dollars to buy the &han dollar in the future than it does today.

The U.S. dollar, since one Canadian dollar wily:bu

(Can$1)/(Can$1.19/$1) = $0.8403
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b. The costin U.S. dollars is:
(Can$3.10)/(Can$1.19/%$1) = $2.61

Among the reasons that absolute PPP doesn’t hoddtariffs and other barriers to trade,
transactions costs, taxes, and different tastes.

c. The U.S. dollar is selling at a premium because fhore expensive in the forward market than in
the spot market (Can$1.19 versus Can$1.24).

d. The Canadian dollar is expected to depreciatainevrelative to the dollar, because it takes more
Canadian dollars to buy one U.S. dollar in the fertilnan it does today.

e. Interest rates in the United States are probalieit than they are in Canada.
a. The cross rate in ¥/£ terms is:
(¥123/$1)($1.92/£1) = ¥236.16/£1

b. The yen is quoted too low relative to the poundkd out a loan for $1 and buy ¥123. Use the
¥123 to purchase pounds at the cross-rate, whiltlywé you:

¥123(£1/¥215) = £0.57209

Use the pounds to buy back dollars and repajotire The cost to repay the loan will be:
£0.57209($1.92/£1) = $1.0984

Your arbitrage profit is $0.0984 per dollar used.

We can rearrange the approximate interest ratéypaondition to answer this question. The equation
we will use is:

Rec=(R—Q)/So + Rus

Using this relationship, we find:

Canada: R =(C$1.1727 — C$1.1788)/C$1.1788 + .05 = .0448.48%
Japan: R = (¥117.87 — ¥120.71)/¥120.71 + .05 = .0265 05%6

Great Britain:  Rc = (£0.5091 — £0.5084)/£0.5084 + .05 = .0514 o4%1
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7. If we invest in the U.S. for the next three monthie will have:
$30,000,000(1.00437): $30,424,991.21

If we invest in Great Britain, we must exchange dollars today for pounds, and exchange the pounds
for dollars in three months. After making thesengi@ctions, the dollar amount we would have in three
months would be:

($30,000,000)(£0.52/$1)(1.0024£0.51/$1) = $30,762,919.72
We should invest in Great Britain.
8. Using the relative purchasing power parity equatio
Fi=Sx[1+ (hc—hyg)l'
We find:
R29.47 = R27.05[1 + a— h,9)]°
hec — hus = (R29.47/R27.08F — 1
hrc — hus = .0290 or 2.90%
Inflation in Russia is expected to exceed thaheU.S. by 2.90% over this period.
9. The profit will be the quantity sold, times thdesaprice minus the cost of production. The proitunct
cost is in Singapore dollars, so we must convad th U.S. dollars. Doing so, we find that if the

exchange rates stay the same, the profit will be:

Profit = 30,000[$160 — {(S$229.50)/(S$1.5342/$1)}]
Profit = $312,319.12

If the exchange rate rises, we must adjust thelpthe increased exchange rate, so:

Profit = 30,000[$160 — {(S$229.50)/1.1(S$1.53431p1
Profit = $720,290.11

If the exchange rate falls, we must adjust the bpshe decreased exchange rate, so:

Profit = 30,000[$160 — {(S$229.50)/0.9(S$1.53431p1
Profit = —-$186,312.08

To calculate the breakeven change in the excheatge we need to find the exchange rate that make
the cost in Singapore dollars equal to the selbinge in U.S. dollars, so:

$160 = S$229.50/S
Sr = S$1.4344/$1
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This is a decline of:

Maximum decline = (S$1.4344 — 1.5342)/S$1.5342
Maximum decline = —.0651 or —6.51%

a. If IRP holds, then:

Figo = (W950.18)[1 + (.07 — .05Yf
Fis0= W959.6348

Since given kg is W956.85, an arbitrage opportunity exists; thevard premium is too low.
Borrow $1 today at 5% interest. Agree to a 180-ftayward contract at W956.85. Convert the
loan proceeds into won:

W1 ($1/W950.18) = W950.18

Invest these won at 7%, ending up with W982 €dénhvert the won back into dollars as
W982.419($1/W956.85) = $1.0267

Repay the $1 loan, ending with a profit of:

$1.0267 — 1.02435 = $0.00237

b. To find the forward rate that eliminates arbitrage use the interest rate parity condition, so:

Figo = (W950.18)[1 + (.07 — .05Yf
Fis0= W959.6348

a. The yen is expected to get stronger, since ittake fewer yen to buy one dollar in the futurentha
it does today.

b.  hys—hap~ (¥116.83 — ¥119.51)/¥119.51
hys — hyap = — .0224 or —2.24%

(1-.0224)— 1 =—-.0867 or —8.67%
The approximate inflation differential betweee t1.S. and Japan is —8.67% annually.

We need to find the change in the exchange rate towe, so we need to use the interest rate parity
relationship:

Fi=%x[1+(Rc— Rl
Using this relationship, we find the exchange mtene year should be:

F, = 197[1 + (.087 — .048Y]
F, = HUF 204.68
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The exchange rate in two years should be:

F, = 197[1 + (.087 — .048)]
F, = HUF 221.67

And the exchange rate in five years should be:

Fs = 197[1 + (.087 — .048)]
Fs = HUF 238.53

13. Pounds are cheaper in New York, so we start tiBarg.
$10,000(£/$1.9684) = £5,080.268
in New York. Sell the £5,080.268 in London for
£5,080.268($1.9735/£) = $10,025.91
Your profit is $10,025.91 — 10,000 = $25.91
for each $10,000 transaction.

14. If purchasing power parity holds, the exchange wvatl be:
Kronur229/$3.29 = kronur69.6049/$

15. a. To construct the balance sheet in dollars, we eanvert the account balances to dollars. At
the current exchange rate, we get:

Assets = solaris 15,000($ / solaris 1.20) = $12,500
Debt = solaris 6,000 ($ / solaris 1.20) = $5,000
Equity = solaris 9,008 ($ / solaris 1.20) = $7,500

b. In one year, if the exchange rate is solaris $.4k accounts will be:

Assets = solaris 15,000($ / solaris 1.40) = $10,714.29
Debt = solaris 6,000 ($ / solaris 1.40) = $4,285.71
Equity = solaris 9,008 ($ / solaris 1.40) = $6,428.57

b. If the exchange rate is solaris 1.15/$, the actowill be:

Assets = solaris 15,000($ / solaris 1.15) = $13,043.48
Debt = solaris 6,000 ($ / solaris 1.15) = $5,217.39
Equity = solaris 9,008 ($ / solaris 1.15) = $7,826.09
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Challenge
First, we need to construct the end of year baasiteet in solaris. Since the company has retained

earnings, the equity account will increase, whiebhessarily implies the assets will also increasthby
same amount. So, the balance sheet at the end géé#r in solaris will be:

Balance Sheet (solaris)

Liabilities $6,000.00
Equity 10,100.00
Assets $16,100.00 Total liabilities & equity $16,100.00

Now we need to convert the balance sheet accoualsllars, which gives us:

Assets = solaris 16,100($ / solaris 1.24) = $12,983.87
Debt = solaris 6,008 ($ / solaris 1.24) = $4,838.71
Equity = solaris 10,108 ($ / solaris 1.24) = $8,145.16



