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FORMS OF BUSINESS ORGANIZATION

There are 3 major forms of business organization, each with its pros
and cons.

Sole Proprietorship
Partnership
Corporation
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SOLE PROPRIETORSHIP

A business owned by a single individual. In general, the business has
no existence apart from its owner: its life is limited to the proprietor’s
own life span.
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SOLE PROPRIETORSHIP

Pros: Cons:
Easy to start & simple structure Unlimited liability from
creditors

Equity raised is limited to the
proprietor’s personal wealth
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PARTNERSHIP

A business much like a sole proprietorship, but formed by two or more
OWners.
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PARTNERSHIP

Pros: Cons:

Easy to start & simple structure Unlimited liability from
creditors for general partners

Difficult to transfer ownership
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CORPORATION

A business created as a distinct legal entity composed of one or more
individuals or entities.
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CORPORATION

Pros: Cons:

Limited liability for owners Double taxation

Easy transfer of ownership and Relatively more difficult to
raising of equity financing establish

Unlimited life
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OTHER FORMS OF BUSINESS ORGANIZATION

We will focus on corporations, but other forms include:

S-corp
A corporation, but without double taxation, limited to about 100 shareholders

LLC

A limited liability corporation, operates as a sole proprietorship or
partnership but retains limited liability and generally avoids double taxation
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START A BUSINESS!

To begin filing paperwork, visit the Kentucky Secretary of State’s
website.

Explore business listings as well.
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https://onestop.ky.gov/start/Pages/default.aspx
https://app.sos.ky.gov/ftshow/(S(umgdcdvrw3fehd4l4wx0sbxv))/default.aspx?path=ftsearch&id=0005114&ct=09&cs=99999

To SUMMARIZE

The forms of business organization each have pros and cons. Unlimited
liability to creditors can be a significant drawback for sole
proprietorships and partnerships.
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CORPORATE FINANCE ANSWERS 3 QUESTIONS

What long-term investments should the firm take on?

Where and how will the firm secure long-term financing?

How will the firm manage everyday financial activities?
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LONG-TERM INVESTMENTS

The process of planning and managing a firm’s long term
investments is known as capital budgeting.

The value of the cash flow generated by an investment should
exceed its cost.

QUESTION 1: LONG TERM INVESTMENTS 16



INVESTMENT OPPORTUNITIES

Depend on the nature of the business:

The Walt Disney Company expanding Disneyland Paris theme park

or acquiring 20" Cen

ury Fox.

Uber pulling out o

- south-east Asia.
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https://www.reuters.com/article/us-disney-france-investment/walt-disney-makes-2-billion-euros-investment-in-disneyland-paris-idUSKCN1GB1NT
https://www.wsj.com/articles/disney-finalizing-pact-to-acquire-assets-from-21st-century-fox-1513203075
https://www.bloomberg.com/news/articles/2018-03-26/uber-cedes-southeast-asia-to-chief-rival-grab-in-latest-pullout

LONG-TERM FINANCING

Financing is needed to support long term investments

The firm can borrow (debt) or use funds generated hy selling
ownership of the firm to investors (equity)
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LONG-TERM FINANCING EXAMPLES

Tesla raised $1.8 billion by promising to pay back funds in the
future (debt)

Snapchat raised $3.4 billion by selling ownership shares of the
company (equity)
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https://www.reuters.com/article/us-usa-bonds-tesla-idUSKBN1AR28M
https://www.cbsnews.com/news/snap-ipo-public-3-billion/

CAPITAL STRUCTURE

The mixture of debi and equity that comprises the firm.

If the firm is a pie, the capifal structure is how it is sliced

The optimal mix of debt and equity is based on the costs
associated with each

Sources and timing of long-term financing is important

QUESTION 2: LONG TERM FINANCING 20



EVERYDAY FINANCIAL ACTIVITIES

Working Capifal refers to a firm’s short-term (or current) assets and
liahilities.
How much cash should be kept on hand for a particular firm?

How many days worth of inventory should that firm hold?

Should that firm purchase on credit from suppliers or obtain
financing and pay cash?

QUESTION 3: EVERYDAY FINANCIAL ACTIVITIES 21



To SUMMARIZE

Corporate Finance seeks to answer questions regarding long-term
investments, financing, and the capital structure of the firm.
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THE FINANCIAL MANAGER

In corporations, tasked with answering those three broad corporate
finance questions we've discussed.
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Board of Directors

Chairman of the Board and

Chief Executive Officer

VP

Vice President
of Marketing

Vice President
of Finance

Vice President
of Operations

Treasurer

|_I

Cash flow,
capital
expenditures,
capital structure

Controller

I_I

Accounting,
information
systems, taxes

VP

THE FINANCIAL MANAGER
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Board of Directors:
Tim Cook, Al Gore, and others

CEO and Chairman of the Board:

CDO:

Jonathan Ive

Tim Cook
( )\ N\
CFO: COO:
Luca Maestri Jeff Williams
g J J
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THE GOAL OF FINANCIAL MANAGEMENT




POSSIBLE GOALS OF THE FINANCIAL MANAGER

Maximize Sales?
But we can incur cosfs fo the point where we make no profifs.

Maximize Profits?
When? Now? [s this af the expense of the future?

Survive?
This could lead fo less risk-faking and lower profits.
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THE GOAL OF FINANCIAL MANAGEMENT

To maximize the current value per share of existing
stock.
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THE AGENCY PROBLEM




SEPARATION OF OWNERSHIP AND MANAGEMENT

The financial manager should seek to maximize value for the
shareholders, not pursue their individual interests at the shareholders’
expense.
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THE AGENCY PROBLEM

The possibility of conflict between the owners (sfockholders) of a firm
and the management of a firm.
Examples:

An investment isn’t pursued because failure would cost the
manager their job

A manager only pursues certain investments so that they control
more (empire building)
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POTENTIAL SOLUTIONS

Tie manager performance to the performance of the firm (stock
options)

Shareholder monitoring through voting at company elections
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To SUMMARIZE

The separation of owner and manager leads to the rise of the agency
problem, but there are ways to minimize this issue.
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FINANCIAL MARKETS

Allow for the raising of capital or exchange of ownership.
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PRIMARY & SECONDARY MARKETS

Primary Markefs. raise capital through public offerings or
private placements (i.e., Snapchat’s [PO)

Secondary Markefs: trading ownership of a corporation; these
transactions help to establish the value of the firm (i.e., buying
and selling stock)
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WHY MANAGERS CARE ABOUT THE STOCK PRICE

A public company doesn’t profif or lose money when its share price fluctvates
in the secondary market. But the price matters for a number of reasons:

Compensation

Raising capital in the future
Creditors

Takeover target

Use of shares to acquire other firms
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To SUMMARIZE

Financial markets matter for raising capital and assessing the health
of the firm.
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TAKEAWAYS

Three main forms of business organization, each with pros and cons.

Limited liability is an important feature of corporations and LLCs, encouraging
entrepreneurship.

Corporate finance seeks to answer 3 main questions regarding investing, financing,
and daily activities.

The financial manager deals with these questions and seeks to maximize the value
of the firm.

But agency problems exist.

Financial markets allow for raising of capital and exchange of ownership, and
managers care about the secondary markets.

TAKEAWAYS
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FINANCIAL STATEMENTS, TAXES, AND

CASH FLOW | chopter2




OUTLINE

The Balance Sheet & Income Statement
Corporate Tax Rates (and the new law)
Cash Flow from Assets
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FINANCIAL STATEMENTS

Reports that provide information on the firm’s conditions and activities.

Balance Sheet
Income Statement
Statement of Cash Flows (a later chapter)
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WHERE TO FIND FINANCIAL STATEMENTS

Financial Statements for public companies are included in the annual
10-K filing, available on the company’s or SEC’'s website.

HARLEY-DAVIDSON

FINANCIAL STATEMENTS 5


http://investor.harley-davidson.com/financials/sec-filings
https://www.sec.gov/edgar/searchedgar/companysearch.html
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THE BALANCE SHEET

Summarizes what a firm owns (its assets), what a firm owes (its
liabilities) and the difference between the two (the firm’s equity).
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U.S. CORPORATION
2014 and 2015 Balance Sheets
($ in millions)

Assets Liabilities and Owners’ Equity
2014 2015 2014 2015
Current assets Current liabilities
Cash $ 104 $ 160 Accounts payable $ 232 $ 266
Accounts receivable 455 688 Notes payable 196 123
Inventory 553 555 Total $ 428 § 389
Total $1,112 $1,408
Fixed assets
Net plant and Long-term debt $ 408 $ 454
equipment $1,644 $1,709
Owners’ equity
Common stock and
paid-in surplus 600 640
Retained earnings 1,320 1,629
Total $1,920 $2,269
Total liabilities and
Total assets $2,756 $3,112 owners' equity $2,756 $3,112

THE BALANCE SHEET
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THE BALANCE SHEET IDENTITY

The balance sheet must satisty the balance sheet identity -

Assets = Liabilities + Shareholders' Equity
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SHAREHOLDERS™ EQUITY

Let’s rearrange the Balance sheet identity:

Shareholders’ Equity = Assets — Liabilities

What this tells us is that shareholders are entitled o what remains of the firm
after debt holders are paid.

Thus, shareholders’ equity is the residval valve, and shareholders are the
residval claimants.

THE BALANCE SHEET 10



U.S. CORPORATION
2014 and 2015 Balance Sheets
($ in millions)
Assets Liabilities and Owners’ Equity
2014 2015 2014 2015
Current assets Current liabilities
Cash $ 104 $ 160 Accounts payable $ 232 $ 266 |
Accounts receivable 455 688 Notes payable 196 123
Inventory 553 555 Total $ 428 $ 389
Total $1,112 $1,403
Fixed assets
Net plant and Long-term debt $ 408 $ 454
equipment $1,644 $1,709
Owners' equity
Common stock and
paid-in surplus 600 640
Retained earnings 1,320 1,629
Total $1,920 $2,269
Total liabilities and
Total assets $2,756 $3,112 owners' equity $2,756 $3,112

If this firm ceases to exist, the $3,112 in total assets will be sold off to pay the liabilities of $843. The
difference $3,112 — 843 = $2,269 would be split among the shareholders.

THE BALANCE SHEET
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NET WORKING CAPITAL

Net Working Capifal is the difference between current assets and
current liahilities.

NWC = Current Assets - Current Liabilities

For healthy firms, this is usually positive, indicating that Jguid assets
in the short term can pay accounts due within the short term.

THE BALANCE SHEET 12



LIQUIDITY

The ability to convert an asset to cash quickly without a significant
loss in value.

Current assets are /Jiguid because they can be easily sold.

THE BALANCE SHEET 13



IS LIQuIDITY GOOD?

Liquid firms are less likely to experience distress, but generally less
profitable.
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REAL-WORLD EXAMPLE

Using Harley-Davidson’s balance sheet on the next slide, do the
following for 2017

Verify the balance sheet identity.
Calculate the net working capital. What does this mean?

Find the residual value of the firm. What does this mean?

THE BALANCE SHEET 15



HARLEY-DAVIDSON, INC.
CONSOLIDATED BALANCE SHEETS
December 31, 2017 and 2016
(In thousands, except share amounts)

ASSETS
Current assets:
Cash and cash equivalents
Markectable sccunties
Accounts receivable, net
Finance receivables, net
Inventones
Restricted cash
Other current assets
Total curment assets
Finance receivables, net
Property, plant and equipment, net
Prepaid pension costs
Goodwaill
Deferred income taxes

Other long-term assets

LIABILITIES AND SHAREHOLDERS® EQUITY
Current liabilities:

Accounts payvable
Accrued liabilities
Shont-term debt
Current portion of long-term debt, net
Total current liabilities
Long-term debt, net
Pension liability
Postretirement healtheare liability
Other long-term liabilities
Commitments and contingencies (Mote 14)
Sharcholders’ equity:
Prefemed stock, none issued
Common stock, 181,286,547 and 180,595,054 sharcs issued, respectively
Additional paid-in-capital
Retained camings
Accumulated other comprehensive loss
Treasury stock (13,195,731 and 4,647,345 shares, respectively), at cost
Total sharcholders” equity

T 2016
687521 % 759 984
— 5,519
129986 285,106
2. 105,662 2.076,261
538,202 499917
475148 52574
175,853 174,491
3884742 3,853,852
4859424 4,759,197
Q67,781 981,593
19,816 -
55947 53,301
109,073 167,729
75 889 74478
9972672 § 9,890,240
227597 5 235318
520,822 486 652
1273482 1,055,708
1,127,269 1,084,884
3158170 2.862.562
4587258 4,666,975
54 606 54,442
118,753 173,267
200 608 182 836
1,813 1,806
1422808 1,381,862
1607570 1,337,673
(500,049) (565,381)
(6ET 265) (235,802)
1,844277 1,920,158
9072672 5 0. 800,240
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MARKET VALUE vS. BOOK VALUE

lt's important to know that financial statements present ook values.

Book valve -- what the firm originally paid for its assets (less depreciation), or the
original face value of its debt.

Markef valve -- the price at which assets, liabilities, or equity can be bought or sold.

The markef valves are more important to the decision making process of managers
because those values are more reflective of the cash flows that would occur today.

THE BALANCE SHEET
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A NOTE ABOUT EQUITY VALUE

Because equity on the halance sheet is the book value of equity:

Shareholders' Equity * Value of the Firm

THE BALANCE SHEET 18



To SUMMARIZE

The Balance Sheet provides a snapshot of the firm, summarizing what
the firm owns and owes. Equity is what is left after subtracting
liabilities from assefs.

THE BALANCE SHEET 19
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THE INCOME STATEMENT

Measures the performance over a period of time, recording the
revenues and expenses of the firm.
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U.S. CORPORATION
2015 Income Statement
($ in millions)

Net sales

Cost of goods sold

Depreciation

Earnings before interest and taxes
Interest paid

Taxable income

Taxes (34%)

Net income

Dividends
Addition to retained earnings

$103
309

$1,509
750

65

$ 694
70

$ 624

$ 412

THE INCOME STATEMENT
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THE INCOME STATEMENT EQUATION

Net Income = Revenues - Expenses
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A CAVEAT

Net income is mo/ cash flow, because it includes non-cash expenses
such as depreciation and amortization. These are expenses that the
company isn't “paying out” with cash.

THE INCOME STATEMENT 24



HARLEY-DAVIDSON, INC,
CONSOLIDATED STATEMENTS OF INCOME
Years ended December 31,2017,2016 and 2015
(In thousands, except per share amounts)

2017 2016 2015

Revenue:

Motorcycles and Related Products 4,915,027 5,271,376 5,308,744

Financial Services 732,197 725,082 686,658

Total revenue 5,647,224 5,996,458 5,995,402

Costs and expenses:

Motorcycles and Related Products cost of goods sold 3,261,683 3,419,710 3,356,284

Financial Services interest expense 180,193 173,756 161,983

Financial Services provision for credit losses 132,444 136,617 101,345

Selling, administrative and engineering expense 1,181,641 1,217,439 1,220,095

Total costs and expenses 4,755,961 4,947,522 4,839,707

Operating income 891,263 1,048,936 1,155,695
Investment income 3,580 4,645 6,585
Interest expense 31,004 29,670 12,117
Income before provision for income taxes 863,839 1,023 911 1,150,163
Provision for income taxes 342,080 331,747 397,956
Net income 521,759 692,164 752,207
Earnings per common share:

Basic 3.03 3.85 3.71

Diluted 3.02 3.83 3.69
Cash dividends per common share 1.46 1.40 1.24

THE INCOME STATEMENT



To SUMMARIZE

The income statement equation is straightforward, but it can include
non-cash expenses. Net income is not to be confused for cash the firm
made in a time period.
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THE TAX CODE

Complex and frequently changing. We take a simplified approach.
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MARGINAL VS. AVERAGE TAX RATES

The marginal rafeis the % paid on the next dollar earned.

The average rafe is the total tax bill divided by the taxable income.
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A TAX FOUNDATION

Table 1. Tax Brackets and Rates, 2018

For Unmarried For Married Individuals Filing For Heads of

Rate Individuals, Taxable Joint Returns, Taxable Income Households, Taxable
Income Over Over Income Over

18% | 58 $e Se

12% | $9,525 519,858 513,600

22% | 538,768 577,408 $51, 800

24% | $82,588 5165, 888 $82, 508

32% | 5157,588 $315, 886 $157, 568

35% | 5200,008 5406, 6686 $268, 660

37% | S$5e8,008 $6808, 008 $588, 600

TAXES
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MARGINAL AND AVERAGE TAX RATE EXAMPLE

Using the table of marginal rates on the previous slide:

Calculate the tax bill for married individuals filing joint returns
with a taxable income of $174,000in 2018.

Find the average tax rate for this married couple.
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MARGINAL AND AVERAGE TAX RATE EXAMPLE

Tax Bill = 0.10
0.12

$19,050)+

$77,400 — $19,050)+

0.22($165,000 — $77,400)+
0.24($174,000 — $165, 000)
— $30, 339

P N e S e Y
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MARGINAL AND AVERAGE TAX RATE EXAMPLE

Average Tax Rate —

Tax Bill

Taxable Income

$30, 339

~ $174, 000

= 17.44%
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CORPORATE TAXES

The corporate tax bill was similarly calculated, but the new tax law
created a 21% flat rate.

THE WALL STREET JOURNAL.

Trump Signs Sweeping Tax Overhaul
Into Law

President also approves bill keeping government funded until mid-
January

TAXES 34


https://www.wsj.com/articles/trump-signs-sweeping-tax-overhaul-into-law-1513959753

CORPORATE TAXES

The US had the highest tax rate among developed nations, but firms

generally paid much less than the highest U.S. federal corporate
income tax rate of 35%.

Look up what firms pay here.
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https://www.npr.org/2017/08/07/541797699/fact-check-does-the-u-s-have-the-highest-corporate-tax-rate-in-the-world
https://www.marketwatch.com/graphics/2017/sp-500-company-tax-rates/#/company/AAPL

DEBT AND TAXES

A benefit of a firm using debt in their capifal structure is that interest
expense is pre-fax, resulting in a lower tax bill and more cash
available to the firm and to shareholders.
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PRE-TAX DEBT EXAMPLE

You are a shareholder of a corporation entitled to a dividend that is 20% of Net Income.
You pay a 15% tax on the dividend. The firm has to pay $150 in interest, and the corporate

tax rate is 21%.

Revenue
COGS
Depreciation
EBIT
Interest
Taxable Income
Taxes (21%)

Interest
Net Income

Dividends (20% of N.I.)
Tax on Dividends (15%)

Cash to you

Pre-tax Interest

After-tax Interest

1,000 1,000
(600) (600)
(80) (80)
320 320
(150) -
170 320
(35.7) (67.2)
252.8

- (150.0)
134.3 102.8
26.9 20.6
(4.0) (3.1)
22.8 17.5

TAXES
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To SUMMARIZE

Corporate taxes are complicated and can change (now a flat rate of
21% applies). The marginal tax rate is the percentage paid on the next
dollar. In general, debt is favorably treated by tax law.

TAXES 38
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CASH FLOw

The difference between the number of dollars coming in and the
number of dollars going out is the cash flow of the firm.

This is distinct from the stafement of cash flows which we cover later.

Cash flow is perhaps a better metric for financial managers and
investors than net income.
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CASH FLOW FROM ASSETS

Total cash flow to creditors and stock holders.

CFFA = Operating Cash Flow
— Net Capital Spending
— Ain NWC
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CASH FLOW FROM ASSETS

where. . .

Operating Cash Flow = Earnings Be fore Interest & Tazes
+ Depreciation
— Taxes

Net Capital Spending = Ending Net Fixed Assets
— Beginning Net Fixed Assets

+ Depreciation

A in NWC = Ending Net Working Capital
— Beginning Net Working Capital

CASH FLOW 42



EXAMPLE- FIND THE OPERATING CASH FLOW

U.S. CORPORATION
2015 Income Statement
($ in millions)

Net sales

Cost of goods sold

Depreciation

Earnings before interest and taxes
Interest paid

Taxable income

Taxes (34%)

Net income

Dividends
Addition to retained earnings

$103
309

$1,509
750
65
$ 694
70
$ 624
212
$ 412

OCF = $694 + $65 - $212 = $547

CASH FLOW
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EXAMPLE- FIND THE NET CAPITAL SPENDING

[ U.S. CORPORATION
2014 and 2015 Balance Sheets
($ in millions)
Assets Liabilities and Owners’ Equity

2014 2015 2014 2015 |
Current assets Current liabilities i

Cash $ 104 $ 160 Accounts payable $ 232 $ 266
Accounts receivable 455 688 Notes payable 196 123

Inventory 553 555 Total $ 428 $ 389

Total $1,112 $1,403
Fixed assets
Net plant and Long-term debt $ 408 $ 454 ‘
equipment $1,644 $1,709
Owners’ equity

Common stock and ‘
paid-in surplus 600 640 |

Retained earnings 1,320 1,629
Total $1,920 $2,269

Total liabilities and
Total assets $2,756 $3,112 owners' equity $2,756 $3,112

NCS = $1,709 - $1,644 + $65 = $130
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EXAMPLE- FIND THE A IN NWC

[ U.S. CORPORATION
2014 and 2015 Balance Sheets
($ in millions)
Assets Liabilities and Owners’ Equity

2014 2015 2014 2015 |
Current assets Current liabilities i

Cash $ 104 $ 160 Accounts payable $ 232 $ 266
Accounts receivable 455 688 Notes payable 196 123

Inventory 553 555 Total $ 428 $ 389
Total $1,112 $1,403 ‘

Fixed assets
Net plant and Long-term debt $ 408 $ 454 ‘
equipment $1,644 $1,709
Owners’ equity

Common stock and ‘
paid-in surplus 600 640 |

Retained earnings 1,320 1,629
Total $1,920 $2,269

Total liabilities and
Total assets $2,756 $3,112 owners' equity $2,756 $3,112

A in NWC=($1,403—$389)—($1,112—$428)=$330
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EXAMPLE- DETERMINE THE CFFA

CFF A = Operating Cash Flow
— Net Capital Spending
— Ain NWC

CFFA= $547 - $130 - $330 = $87
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ANOTHER CFFA EXPRESSION

Cash Flow from Assets (CFFA) = Cash Flow to Creditors +
Cash Flow to Stock Holders
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CASH FLOW FROM ASSETS

And. . .

Cash Flow to Creditors = Interest Paid
— Net New Borrowing

Cash Flow to Shareholders = Dividends Paid
— Net New Equity Issued

Net New Borrowing = New Long Term Debt
— Old Long T'erm Debt

Net Equity Issued = New Common Equity
— Old Common Equaity

CASH FLOW 48



EXAMPLE- FIND THE CFFA

A firm paid $705 in interest and $1,080 in dividends in 2017. From
2016 to 2017, long term debt increased from $3,900 to $4,890 while
equity issued fell from $5,800 to $4,870.

CFFA = $705 — ($4,890 — $3,900)
§1,725

$1,080 — (54,870 — $5,800) =

CASH FLOW
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To SUMMARIZE

Cash Flow is important: we need to know how much firms make (in
cash) and where it is going.

I. The cash flow identity

Cash flow from assets = Cash flow to creditors (bondholders)
+ Cash flow to stockholders (owners)

Il. Cash flow from assets

Cash flow from assets = Operating cash flow
— Net capital spending
— Change in net working capital (NWC)
where:
Operating cash flow = Earnings before interest and taxes (EBIT)
+ Depreciation — Taxes
Net capital spending = Ending net fixed assets — Beginning net fixed assets
+ Depreciation
Change in NWC = Ending NWC — Beginning NWC
lll. Cash flow to creditors (bondholders)
Cash flow to creditors = Interest paid — Net new borrowing
IV. Cash flow to stockholders (owners)

Cash flow to stockholders = Dividends paid — Net new equity raised

CASH FLOW 50
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TAKEAWAYS

Market value matters more than book value when making decisions.

Net income includes non-cash expenses, making cash flow a better metric
for understanding value to shareholders.

The marginal tax rate is the tax you pay on the next dollar.

The average tax rate is the total tax bill divided by taxable income.

The pre-tax nature of interest is a benefit of debt.

Cash Flow from Assets is the cash flow to stock holders and debt holders
and can be calculated using income statement and balance sheet items.

TAKEAWAYS
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OUTLINE

Cash Flows: A Closer Look
Sources and Uses of Cash

The Statement of Cash Flow

Standardized Financial Statements

Ratio Analysis
The DuPont Identity
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SOURCES AND USES OF CASH

Firms generate cash by selling goods or products and use cash by
paying for inputs and labor.

These activities are known as sources and uses of cash.

CASH FLOWS: A CLOSER LOOK 4



SOURCES AND USES OF CASH

J. Alfred Prufrock Corporation

& Bions An increase in non-cash assets — A

A
Current Asseis S‘;;tl; 2017 Change o o
can S T = | use of cash. (Buying more inventory,
Accounts Receivahle 163 188 23
Tventory 393 422 29 P .
Total 5 642 $ 708 66 b Id f
vilding more factories.)
Net Plant and Equipment 3 2731 3 2880 149
Total Assets 5 3373 5 3583 215
Liahilities and Owners' Equity
Current Liahilities . . . oo, o
Accomns et s s = | Anincrease in liabilities — A source
Notes Payable 231 196 (35)
Total 3 43 % 540 @) . .
Long-term Deb $ 531§ 457 (74) f h M h h
g e of cash. (Money coming in throug
Commons Stock and Paid-In Surplus  § 500 $ 550 50
Retamed Earni 1799 2041 242 °
= = 3 = | horrowing.)
Total Liabilities and Owners' Equity 5 3373 5 35883 215

CASH FLOWS: A CLOSER LOOK 5



SOURCES AND USES OF CASH

J. Alfred Prufrock Corporation

Bilnce Shos A decrease in non-cash assets — A

e —w s =5 | source of cash. (Selling inventory,
e s« T m = | horrowers paying off their accounts

Net Plant and Equipment $ 2731 § 2880 149

Total Assets 3 3373 § 3588 215 Whlch de(retlSGS A/R°)

Liahilities and Owners' Equity

Current Liabilities
Accounts Payable 5 312 5 344 32 o o ollo. o
—= = | Adecrease in liabilities — A use of
Long-term Il?::t 5 31§ 457 (74) i
T mmmtosmzansans s s s« | cash. (Paying off your accounts and
Retained Earnings 1799 2041 242
Total 5 29 8 2591 292
Total Liabilities and Owners' Equity ~ _§ 373 8 3588 215 nO‘I'eS puyuble)

CASH FLOWS: A CLOSER LOOK 6



THE STATEMENT OF CASH FLOWS

Summarizes a firm’'s uses and sources of cash over a period.

Operating
Investing

Financing

CASH FLOWS: A CLOSER LOOK 7



THE STATEMENT OF CASH FLOWS

J. Alfred Prufrock Corporation . . .
2017 Sttement of Cash Fows Notice that the net increase in cash on
($ in millions)
Cash, beginning of year $ 84 . .
Operating Activiy this statement is the same as the
Net Income 363
Plus: .
Depreciaon »| change in cash on the balance sheet.
Increase in Accounts Payable 32
Less:
Increase in Accounts Receivable -23
Increase in Inventory -29
Net cash from Operating Activity 619
Investment Activity
Fixed Asset Acquisitions -425
Net Cash for Investment Activity -425
Financing Activity
Decrease in Notes Payable -35
Decrease in Long Term Debt -74
Dividends Paid -121
Increase in Common Stock 50
Net Cash from Financing Activity -180
Net Increase in Cash 14
Cash, end of year $ 98

CASH FLOWS: A CLOSER LOOK 8



REAL-WORLD EXAMPLE: ROYAL CARIBBEAN

21 RovalCaribbean
et

What is the largest single source and use of cash?

INTERNATIONAL

Why is depreciation and amortization added back to net income?

Where are most of the cash flows coming from (operating,
investing, or financing activities)?

CASH FLOWS: A CLOSER LOOK 9



CONSOLIDATED STATEMENTS OF CASH FLOWS

Year Ended December 31,
2017 2016 2015
(in thousands)

Operating Activities
Net income s 1,625,133 § 1,283 388 S 665,783
Adjustments:
Depreciation and amortization 951,194 894915 827,008
Impairment of Pullmantur related assets — — 411,267
Net deferred income tax expense (benefit) 1,730 2,608 (10,001)
Share-based compensation expense 69,459 32,659 36,073
Equity investment income (156,247) (128,350 (81,026)
Amortization of debt issuance costs 45,943 52,795 52,153
Gain on sale of property and equipment (30,902) — —
(Gain) loss on derivative instruments not designated as hedges (61,704) 45,670 59,162
Changes in operating assets and liabilities:
(Increase) decrease in trade and other receivables, net (32,043) 4,759 63,102
Decrease (inerease) in invenlories 2424 (1.679) 1,197
Decrease (increase) in prepaid expenses and other assets 20,859 11,519 (2,262)
Increase (decrease) in accounts payable 36,780 29 564 (25,278)
Increase (decrease) in acerued interest 1,303 7,841 (10,749)
Increase in accrued expenses and other liabilities 34,215 20,718 33,859
Increase (decrease) in customer deposits 274,705 188,632 (92,849)
Dividends received from unconsolidated affiliates 109677 75.942 33,338
Other, net (17.960) (4,291) (14.411)
Net cash provided by operating activities 2,874,566 2,516,690 1,946,366
Investing Activities
Purchases of property and equipment (564,138) (2,494 363) (1,613,340)
Cash received (paid) on settlement of derivative financial instruments 63,224 (213,202) (178,597)
Investments in and loans lo unconsolidated affiliates (10,396) (9,155) (56,163)
Cash received on loans to unconsolidated affiliates 62,303 38,213 124,253
Proceeds from sale of property and equipment 230,000 — —
Other, net (1) 5415 (46,385) (19,128)
Net cash used in investing activities (213,592) (2,724,892) (1,742,975)
Financing Activities
Debt proceeds 5.866.966 7,338,560 4,399,501
Debt issuance costs (51,590) (88,241) (68,020)
Repayments of debt (7.835,087) (6,365,570) (4,118,553)
Purchase of treasury stock (224 ,998) (299.960) (200,000)
Dividends paid (437,455) (346,487) (280,212)
Proceeds from exercise of common stock options 2,525 2,258 11,252
Other, net 3,843 3,249 2,520
Net cash (used in) provided by financing activities (2,675,796) 243,809 (253,512)
Effect of exchange rate changes on cash 2,331 (24,569) (17,555)
Net (decrease) increase in cash and cash equivalents (12,491) 11,038 (67,676)

CASH FLOWS: A CLOSER LOOK 10



To SUMMARIZE

At the most fundamental level, firms generate and spend cash. The
Statement of Cash Flows presents the sources and uses of cash.

CASH FLOWS: A CLOSER LOOK 11
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COMMON S1ZE STATEMENTS

These statements present items in percentage terms, allowing for
comparison to firms of different sizes or to the past.

STANDARDIZED FINANCIAL STATEMENTS 13



THE COMMON S1ZE BALANCE SHEET

J. Alfred Prufrock Corporation

baonen Shee Presented as a % of

($ in millions)
Assets
Current Assets 2016 2017 Change 1'0‘|'u| as Se‘l's
Cash £ 84 2.5% 3 98 2.7% 0.2%
Accounts Receivable 165 40 188 52 3
Inventory 393 1.7 422 1.8 1
Total 3 642 9.0 5 T08 9.7 i

Fred Assets

Net Plant and Equipment $ 2731 810 $ 2880  80.3 0.7) NO“(e 'l'hu‘l' Nef /D/ﬂﬂf

Total Assets $ 3373 100.0 5 3588 100.0 0
Liahilities and Owners' Equity ” ” d [ q ” I p m e ” I
Current Liabilities
Accounts Payable $ 312 9.2% 5 344 9.6% 0.3% .
Notes Payable 231 6.8 196 5.5 (1.4 Increused from 20] 6 1.0
Total 3 543 1a.l 5 540 151 (1.0)
Long-term Debt 3 531 157 5 457 127 (3.0) 2 0 'I 7 b h ° f I I
Owners' Equity N/} / UT II. 01. III. e us
Commons Stock and Paid-In Surplus 500 4.8 5 350 153 =
Retained Earnings 1799 53.3 2041 56.9 35 f
Total 3 2299 68.2 3 2591 722 4.1 u percentuge 0 ussets.
Total Liabilities and Owners' Equity 5 3373 100.0 5 3588  100.0 0

STANDARDIZED FINANCIAL STATEMENTS 14



THE COMMON S1ZE INCOME STATEMENT

J. Alfred Prufrock Corporation

2017 Income Statement

Sales 100.0%
Cost of Goods Sold 58.2
Depreciation 11.9
Earnings before interest and taxes (EBIT) 29.9
Interest paid 6.1
Taxable income 23.8
Taxes (34%) 8.1
Net Income 15.7%
Dividends 5.2%
Addition to retained earnings 10.5%

Presented as a % of
Sales.

For every $1 of sales,
$0.58 goes to paying
for inputs. $0.15 is
orofit (net income).

STANDARDIZED FINANCIAL STATEMENTS 15



COMMON S1ZE STATEMENTS EXAMPLE

Walgreen’s had $118.21B in sales in 2017. It's cost of goods sold was
$90.71B. CVS had $184.778B in sales in 2017. It’s cost of goods sold was
$156.22B. Which firm is better at keeping costs down?

Walgreens: COGS/Sales = 76.7%
CVS: COGS/Sales = 84.5%

Walgreens costs are lower as a percentage of sales.

STANDARDIZED FINANCIAL STATEMENTS 16



To SUMMARIZE

Common size statements put the value of financial statement items
into perspective, relative to past years or other firms.

STANDARDIZED FINANCIAL STATEMENTS 17



RATIO ANALYSIS |




FINANCIAL RATIOS

Relationships used for assessing the health of the firm and comparative standing of the
firm.

There are many ratios. We focus on a few more important ones here that fit into these
categories:

Short Term Solvency & Liquidity
Leverage & Long Term Solvency
Turnover

Market Value

Profitability
RATIO ANALYSIS 19



SHORT TERM SOLVENCY & LiQUIDITY

Measures of short term liquidity. Generally, the higher the better for
short term creditors.

Current Assets

Current =
Current Liabilities

Current Assets — Inventory

Quick =

Current Liabilities

RATIO ANALYSIS 20



SHORT TERM SOLVENCY & L1QUIDITY EXAMPLE

Interpret J. Alfred Prufrock's 2017 (1) Current Ratio of 1.31 and (2)
Quick Ratio of 0.53.

The firm has $1.31 of current assets for every $1 in current
liabilities, or the firm covered its current liabilities 1.31 over with
current assets.

Net of inventory, which may be difficult to sell off immediately, it
can only cover 53% of its current liabilities with current assets.

RATIO ANALYSIS 21



LEVERAGE & LONG TERM SOLVENCY

Address a firm’s long-term ability to meet its obligations. Shows the
financial leverage— the use of debt — of the firm.

Total Assets — Total Equity

Total Debt =
oras e Total Assets

Debt
Total Equity

Debt to Equity =

RATIO ANALYSIS 22



L EVERAGE & LONG TERM SOLVENCY

Fowity Multinli Total Assets 1 Debt
Ul ultiplier = —
A v Total Equity Total Equity

EBIT + Depreciation
Interest Expense

C'ash Coverage =

RATIO ANALYSIS 23



LEVERAGE & LONG TERM SOLVENCY EXAMPLE

Interpret J. Alfred Prufrock’s 2017 (1) Total Debt Ratio of 0.28, (2) Debt to Equity Ratio of
0.38, (3) Equity Multiplier of 1.38, and (4) Cash Coverage Ratio of 6.9.

The firm uses 28% debt (and thus 1 - 0.28 = 72% equity).
Debt is 38% of equity. Look to the industry to determine if this is high or low.

The equity multiplier is 1 + the Debt to Equity Ratio. The company’s assets are
worth 1.38 times its equity, highlighting the use of leverage.

Cash earnings before interest and taxes can pay the interest expense 6.9 times
OVer.

RATIO ANALYSIS
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TURNOVER

Measures asset utilization, or how efficiently or intensively a firm uses
its assets to generate sales.

COGS

Inventory

Inventory Turnover =

Sales
Total Assets

Total Asset Turnover =

RATIO ANALYSIS 25



TURNOVER EXAMPLE

Interpret J. Alfred Prufrock’s 2017 (1) Inventory Turnover Ratio of 3.2
and (2) Total Asset Turnover of 0.64.

The firm “sold through” its inventory 3.2 times.

For every dollar in assets, the firm generated $0.64 in sales.

RATIO ANALYSIS 26



MARKET VALUE

Calculated for publicly-traded firms only, these ratios can tell the
relative value of a share or how attractive the firms is as an

Investment.
Net Income

Earnings per Share =
9oL Shares Qutstanding

Price per Share

Price to Earnings =
g Earnings per Share

Market Value of Assets
Replacement Cost of Assets

Tobin's @ =

RATIO ANALYSIS 27



MARKET VALUE EXAMPLE

Interpret J. Alfred Prufrock’s 2017 (1) Earnings per Share of 11, (2) Price to

Earnings Ratio of 8, and (3) Tobin’s Q of 1.08.
Net income amounts to $11 per share.

Each of the firm’s shares trades for 8 times more than the
associated with it, indicating potential for future growth o

A Q above 1 indicates that the assets of the firm are wort
what it would take to replace them; therefore, it is likely t
attractive investment opportunities.

earnings
nportunities.

1 more than

ne firm has

RATIO ANALYSIS
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PROFITABILITY

Measures how efficiently a firm uses its assets and manages
operations.

Net Income

Profit Margin =
Sales

Net Income
Total Assets

Return on Assets =

Net Income
Total Equity

Return on Equity =

RATIO ANALYSIS 29



PROFITABILITY EXAMPLE

Interpret J. Alfred Prufrock’s 2017 (1) Profit Margin of 15.71%, (2) ROA of
10.12%, and (3) ROE of 14.01%.

The firm generates a little less than $0.16 in profit for every dollar in
sales.

The firm generates $0.10 for every dollar of (book) assets.

The firm generates $0.14 for every dollar of (book) equity. This is
important given that the goal is to maximize the value of the firm per
share for shareholders.

RATIO ANALYSIS 30



USING RATIOS AND FINANCIAL STATEMENTS

Ratios and financial statements are used /nfernally for performance
evaluation and planning/budgeting and ex/ernally by creditors,
suppliers, investors, customers, and stockholders.

RATIO ANALYSIS 31



BENCHMARKING

Firms can be compared to #4¢ past by benchmarking against its past
ratios and to peers within the sume SIC or NAICS code.

But these SIC and NAICS groupings are not perfeci.

RATIO ANALYSIS 32


https://www.sec.gov/info/edgar/siccodes.htm
https://www.naics.com/search/
https://siccode.com/en/siccodes/5961/catalog-and-mail-order-houses

OTHER ISSUES

Conglomerates are hard to classify
Differences in accounting measures for multinational firms

Seasonality and timing of fiscal years can present issues

RATIO ANALYSIS 33



To SUMMARIZE

Ratios are useful tools for internal and external parties to determine
performance, efficiency, and profitability of a firm relative to its past
or other similar firms.
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THE DUPONT IDENTITY

An expression that shows the Return on Equity (ROE) can be
represented as the product of the Profit Margin, the Total Asset
Turnover, and the Equity Multiplier.

Thus, the ROE can be decomposed into Operating Efficiency (controlling
costs), Asset Use Efficiency (managing productive resources), and
Leverage (use of debt financing).

DUPONT 36



THE DUPONT IDENTITY

Net Income

ROFE =

FEquity

Net Income Sales Assets

ROE =

X X
Sales Assets Equity

Net Income 9 Sates 9 Assets Net Income
Sales Assets Equilty — Equity

ROFE =

DUPONT 37



THE DUPONT IDENTITY

Net Income Sales Assets

ROFE =

X X
Sales Assets Equity

/ | o\

ROFE = Profit Margin x Total Asset Turnover x FEquity Multiplier

| | |

ROFE = Operating Ef ficiency x Asset Use Ef ficiency x Leverage

DUPONT 38



EXAMPLE: VERA BRADLEY INC.

Obtain Vera Bradley’s Financial Statements and find the ROE by
calculating the profit margin, total asset turnover, and equity multiplier
for 2018. Compare to 2017 and discuss where the difference is.

DUPONT 39


https://www.marketwatch.com/investing/stock/vra/financials/balance-sheet

EXAMPLE: VERA BRADLEY INC.

2018: Net Income=7.02M, Sales=454.65M, Assets= 350.67M
Equity=285.28M

Net Income Sales Assets

ROFE =

X X
Sales Assets Equity

ROE5p18 = 0.015 x 1.30 x 1.23 = 0.024
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EXAMPLE: VERA BRADLEY INC.

2017: Net Income=19.76M, Sales=485.94M, Assets= 373.51,
Equity=283.79M

Net Income Sales Assets

ROFE = X X
Sales Assets Equity

ROE2017 —0.04 x 1.30 x 1.32 = 0.07

DUPONT
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EXAMPLE: VERA BRADLEY INC.

ROE2017 — 0.04 x 1.30 x 1.32 = 0.07
ROFE5518 = 0.015 x 1.30 x 1.23 = 0.024

Profit margin fell most substantially. Vera Bradley is less
operationally efficient than it was in 2017.

DUPONT 42



To SUMMARIZE

By breaking down the ROE into its component parts, we can see what
specifically contributes to satisfactory or unsatisfactory levels of
return on equity.

ROE Profit Total asset Equity
margin turnover multiplier
Yahoo!
2013 104% = 29.2% X 279 X 1.29
2012 8.0 = 23.4 X 292 X 1.17
2011 84 = 21.0 X .368 X 1.18
Google
2013 14.8% = 21.6% X 539 X 1.27
2012 15.0 = 21.5 x 95 X 1.31
2011 16.7 = 25.7 x 522 X 1.25
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TAKEAWAYS

Firms generate and use cash, and the sources and uses of cash are important to
identify.

The Statement of Cash Flow identifies where cash is coming from and where it is
going.

As a measure of performance, cash flow may be better than net income because it
doesn’t include non-cash expenses such as depreciation and amortization.

Standardized financial statements and ratios help us to compare a firm to its past
self or to peer firms.

The DuPont Identity allows us to decompose ROE into operating efficiency, asset use
efficiency, and financial leverage.

TAKEAWAYS
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THE TIME VALUE OF MONEY

In general, a dollar today is worth more than a dollar in the future.

TIME VALUE OF MONEY 4



A SIMPLE EXAMPLE

You win a raffle for $1,000. You can either pick up the money today or in one
year. A local bank pays 5% interest per year. Does it matter when you collect
the prize money?

If you collect today, it is worth $1,000 plus 5% of $1,000 — $1,050
after one year.

If you collect in one year, it is still worth $1,000 when you pick it up.

Obviously, fake the money now!

TIME VALUE OF MONEY 5



HOwW IMPORTANT IS THIS?

This is the single most important concept in this course, and a central
theme in finance.

Finance applications: Other applications:

* Stock valuation * Buying a house

* Bond valuation * Saving for retirement

* Project valuation * Pursuing an advanced degree

* Company valuation

TIME VALUE OF MONEY 6



To SUMMARIZE

A dollar today is worth more than a dollar in the future!

TIME VALUE OF MONEY 7



FUTURE VALUE AND COMPOUNDING




FUTURE VALUE

The amount an investment is worth after one or more periods.

FUTURE VALUE AND COMPOUNDING 9



RAFFLE EXAMPLE REVISITED

You win a raffle for $1,000. A local bank pays 5% interest per year. You
collect the money today and keep it at the bank for 1 year.

What do think the Future Value (FV) is?

FV =$1,000 + $1,000 x (0.05)
= $1,000 x (1 + 0.05)
= $1,000 x (1.05)
= $1,050

The future value of $1,000 invested for one year at 5% is $1,050.

FUTURE VALUE AND COMPOUNDING 10



RAFFLE EXAMPLE REVISITED

What if you collect the money and decide to keep it at the bank for /wo
years?

What do think the Future Value (FV) is?

$1,050 + $1,050 x (0.05)
$1,050 x (1 + 0.05)
FVone vear X (1+0.05)
$1,000 x (1.05) x (1.05)
$1,102.50

FVone vear = $1,000 + $1,000 x (0.05) EFVrwo vears
— $1,000 x (1 + 0.05)
— $1,000 x (1.05)
= $1,050

The future value of $1,000 invested for two years at 5% is $1,102.50.

FUTURE VALUE AND COMPOUNDING 11



COMPOUND INTEREST

We see from the example that we earn /nferest on our inferest as well
as interest on the original investment, the principal

This is known as compound interest

FUTURE VALUE AND COMPOUNDING 12



COMPOUNDING OVER MANY PERIODS

What if you collect the $1,000 and decide to keep it at the bank for 10
years?

FVone vear = $1,000 x (1.05)

FVrwo vears = $1,000 x (1.05) x (1.05)
FVihree vears = $1,000 x (1.05) x (1.05) x (1.05)

FVien vears = $1,000 x (1.05)° = $1,628.89

FUTURE VALUE AND COMPOUNDING 13



CALCULATING THE FUTURE VALUE

FV =PV + )t

The future value of a sum is equal to the value of the sum today (the
present value or principal, PV) times 1 plus the interest rate 7 raised
to the number of compounding periods 7. The expression (7 + 1) is
known as the fufure valve inferest factor.

FUTURE VALUE AND COMPOUNDING 14



PRACTICE PROBLEM: VACATION

You've just earned a bonus of $2,000. You'd like to eventually take a nice vacation, and the
total cost of the trip you want is $3,200. The travel agency guarantees that price won’t
increase for the next 5 years. You found an investment that returns 9% per year. Will you
be able to afford the trip with your bonus money hefore the price goes up?

FV = $2,000(1 + 0.09)° = $3,077.25

You can’t afford the vacation!

FUTURE VALUE AND COMPOUNDING
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PRACTICE PROBLEM: BIOLOGY

You've engineered a mutant gene that increases in size by 40% every month. It currently
has a diameter of 2 nm. How big will the gene be after 8 months?

FV =2 nm(1 + 0.40)° = 29.52 nm

Imporfant: Notice that the rate and the compounding periods are the sume unit - months.

FUTURE VALUE AND COMPOUNDING 16



SIMPLE INTEREST

If we do not allow interest to compound, the future value of our investment is much less,
particularly for long periods.

Year Beginning Simple Compound Total Interest Ending

Amount Interest Interest Earned Amount
1 $100.00 $10 $.00 $10.00 $110.00
2 110.00 10 1.00 11.00 121.00
3 121.00 10 2.10 12.10 133.10
4 133.10 10 3.31 13.31 146.41
5 146.41 10 4.64 14.64 161.05
Total $50 $11.05 $61.05

FUTURE VALUE AND COMPOUNDING 17



To SUMMARIZE

We calculate the fufure valve of the principal by multiplying 7 + fthe
growth rafe raised to the number of compounding periods.

FUTURE VALUE AND COMPOUNDING 18
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THE PRESENT VALUE

The current value of future cash flows discounted at the appropriate discount rate.

PRESENT VALUE AND DISCOUNTING 20



VACATION EXAMPLE REVISITED

You know you can invest your vacation money and earn 9% per year. How much money do you need to put
into your investment today in order to have $3,200 in 5 years?

FV =PV(1 + r)t

$3,200 = PV (1 4+ 0.09)°

$3,200
(1 + 0.09)°

PV =$2,079.78

Thus, the present value of $3,200 discounted back 5 years at 9% per year is $2,079.78. Save this amount
to afford your vacation.

PV =

PRESENT VALUE AND DISCOUNTING 21



DISCOUNTING

To discount is to calculate the value today of some future amount. The
discount rafe is the rate you used to calculate the present value.

Think of this as the opposite of compounding.

PRESENT VALUE AND DISCOUNTING 22



CALCULATING THE PRESENT VALUE

FV
(1 + r)f

PV =

The present value of a sum is equal to the value of a sum in the future (the lump sum or
future value, £V) divided by 1 plus the discount rate 7 raised to the number of discounting
periods 7. The expression //7 + r)”is known as the present valve interest factor.

PRESENT VALUE AND DISCOUNTING 23



PRACTICE PROBLEM: FUNDING RETIREMENT BONUSES

The board of directors of the company you work for approaches you with a problem. They
estimate 17 employees will be retiring in exactly 8 years, and that each is dve a
retirement bonus of $1,000 at that time. The board has a safe investment account where

they can earn 4% per year. How much do they need to put into this account to be able to
pay those retirement honuses?

F
py =tV
(1 4+ 7r)t
17 x $1,000
PV = : = $12.421.
V=T oo 124273

PRESENT VALUE AND DISCOUNTING 24



To SUMMARIZE

The present value is the discounted value of some future sum, which
we find by dividing that value by /7 + #he discount rafe raised to the
number of discounting periods.

PRESENT VALUE AND DISCOUNTING 25
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USING A FINANCIAL CALCULATOR: THE T1 BA Il PLus

1. Display the maximum number of decimal places:
2\ — FORMAT —> use arrows to navigate to DEC — 9 — ENTER

2. For now, make sure there is no “BGN” above your zero on your screen:
N0 — BGN — 2"° — SET

3. Before each TVM problem, clear your work:
N0 — CLR TVM

4. Always remember to put a negative sign in front of cash outflows.

APPLICATIONS 27



PRACTICE PROBLEM: LAWSUIT

You've been sued! You have to pay the $10,000 settlement in 3 years. How much do you have to
put away today if you can earn 3% at the bank per year?

This is a PV problem.
IND — CLR TVM

N = 3 — the number of years
|/Y = 3 — the interest rate

FV = -10000 — the future value, a cash outflow
CPT PV = 9151.41

You should put away at least $9,151.41.

APPLICATIONS 28



PRACTICE PROBLEM: BUYING A MOTORCYCLE

The Scout FTR 1200 is being released in 4 years and will cost $13,000. You put $11,000 in an
investment that yields 8% annually. Will you be able to afford it when it’s released?

This is a FV problem.
IND — CLR TVM

N =4 — the number of years
|/Y = 8 — the interest rate

PV =-11000 — the future value, a cash outflow
CPT FV = 14965.38

You'll have $14,965.38, which is enough to pay for the $11,000 bike.

APPLICATIONS 29


https://www.indianmotorcycle.com/en-us/ftr1200/

PRACTICE PROBLEM: SAVING FOR COLLEGE

When you have your first child, you will put away $30,000 to save for their college which you
estimate will cost $100,000 in 18 years. What annual rate of interest do you need to earn in order
to be able to afford tuition at that time?

Here, find the interest rate.
2ND — CLR TVM

N =18 — the number of years
PV=-30000 — the present value, a cash outflow (giving money to the bank)

FV = 100000 — the future value, a cash /nflow (getting money from the bank)
CPT I/Y = 6.92

You'll need to save at an annual rate of 6.92%.

APPLICATIONS
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PRACTICE PROBLEM: TRICKY TIMELINES

How much do you need to invest in 3 years if you plan on having $30,000 in 10 years? You'll
invest at 12% per year.

This is a PV problem.
IND — CLR TVM
N=10-3=7
1/Y=12
FV = 30000 — a cash inflow
CPT PV = -13,570.48 — a cash outflow that you are depositing in an investment account.

You'll need to put away $13,570.48 in 3 years to have $30,000 in 10 years.

APPLICATIONS 31



PRACTICE PROBLEM: A SIGNING BONUS

In 2 years, you will graduate and your employer will give you a signing bonus of 10% of your $48,000
salary. At that time, you plan on investing it at 4% per year until you have $12,000, enough for you to
take a 3 year backpacking trip. In how many years from now will you be able to afford this trip?

Here, find the number of years plus 2, the number of years until you get your signing bonus.

IND — CLR TVM
PV = -48000 * 10% = -4800 — a cash outflow

1|/Y=4
FV = 12000 — a cash inflow
CPTN = 23.36

You'll need to leave this in your account for 23.36 years, but you won't get your bonus for 2 more years. You can afford the trip
in 25.36 years.
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TAKEAWAYS

A dollar today is worth more than a dollar in the future.

The future value is a function of the present value, the interest
rate, and the number of compounding periods.

The present value is a function of the future value, the discount
rate, and the number of discounting periods.

Applications extend beyond just finance.

TAKEAWAYS 34






DISCOUNTED CASH FLOW VALUATION | croprer




OUTLINE

FV of Multiple Cash Flows
PV of Multiple Cash Flows
Annuities and Perpetuities
Interest Rates

Types of Loans




FV oF MuLTIPLE CASH FLOwS




FV AND PV REVIEW

In the previous section, we've calculated the FV and PV for ane lump
sum using the following formulas:

FV =PV(Q + r)t

FV
(1 + r)t

But many investments have multiple cash flows:
Example: Costco builds a new store that results in sales each year for many years.

PV =

FV OF MULTIPLE CASH FLOWS 4



FV OF MULTIPLE CASH FLOWS

To find the FV of multiple sums over time, find the sum of the
individual future values.

FV OF MULTIPLE CASH FLOWS 5



FV OF MuLTIPLE CASH FLOWS: FIRST PAYMENT LATER

What is the value in 5 years of a series of 5 payments to a bank account
earning 10% annually, assuming the payments start at $1,000 and increase by
$1,000 each year? You make your first payment at the end of this year.

0 l 2 3 4 3
$1,000 $2,000 $3,000 $4,000 $5,000

FV OF MULTIPLE CASH FLOWS 6



FV OF MuLTIPLE CASH FLOWS: FIRST PAYMENT LATER

0 l 2 3 4 5
1 1 T T 1
$1,000 $2,000 $3,000 $4,000 $5,000
$1,000X 1.14=  $1,464.10
$2,000 X 1.13=  $2,662.00
$3,000 X 1.12= $3,630.00
$4,000 X 1.17=  $4,400.00
$5,000 = $5,000.00
$17,156.10

FV OF MULTIPLE CASH FLOWS 7



FV OF MuLTIPLE CASH FLOWS: FIRST PAYMENT TODAY

What is the value in 5 years of a series of 5 payments to a bank account
earning 10% annually assuming the payments start at $1,000 and increase by
$1,000 each year? You make your first payment at the beginning of this year.

$1,000 $2,000 $3,000 $4,000 $5,000

FV OF MULTIPLE CASH FLOWS 8



FV OF MuLTIPLE CASH FLOWS: FIRST PAYMENT TODAY

0 l 2 3 4 3
$1,000 $2,000 $3,000 $4,000 $5,000

$1,000 X 1.15= $1,610.51
$2,000 X 1.14= $2,928.20
$3,000 X 1.13= $3993.00
$4,000 X 1.12= $4,840.00
$5,000 X 1.1' = $5,500.00
$18,871.71

FV OF MULTIPLE CASH FLOWS 9



TIMING OF PAYMENT MATTERS!

In the two previous examples, the only thing that changed was the timing, and we had
quite different results.

0 l 2 3 4 5
I_I_I_I_I_I_> =$18,871
$1,000 $2,000 $3,000 $4,000 $5,000
$1,000 $2,000 $3,000 $4,000 $5,000

FV OF MULTIPLE CASH FLOWS 10



To SUMMARIZE

The future value of a series of amounts is the sum of each amount’s
future value.

FV OF MULTIPLE CASH FLOWS 11
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PV oF MuLTIPLE CASH FLOWS

To find the PV of multiple sums over time, find the sum of the
individual present values.

PV OF MULTIPLE CASH FLOWS 13



PV OF MuLTIPLE CASH FLOWS: FIRST PAYMENT TODAY

What is the value today of a series of 5 payments made to a bank account earning 10%
annually assuming the payments start at $1,000 and increase by $1,000 each year? The
first payment is at the beginning of this year.

0 l 2 3 1 3
$1,000 $2,000 $3,000 $4,000 $5,000

PV OF MULTIPLE CASH FLOWS 14



PV OF MuLTIPLE CASH FLOWS: FIRST PAYMENT TODAY

0 l 2 3 4 3
$1,000 $2,000 $3,000 $4,000 $5,000

$1,000 / 1.1°=  $1,000.00
$2,000 /1.1'= $1,818.18
$3,000 / 1.12= $2,479.34
$4,000 / 1.13=  $3,005.26
$5,000 / 1.14= $3,415.07
$11,717.85

PV OF MULTIPLE CASH FLOWS 15



PV oF MULTIPLE CASH FLOWS: CALCULATOR

0 I 2 3 4 )
$1,000 $2,000 $3,000 $4,000 $5,000
(F
IND CLR WORK
IND CLR TVM

CFo = 1000, CO1 = 2000, FO1 =1, C02 = 3000, F02 =1, ..., C0O4 = 5000, F04 = |
NPV

| =10

(PTNPV =11,717.85
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PV OF MuLTIPLE CASH FLOWS: FIRST PAYMENT LATER

What is the value today of a series of 5 payments made to a bank account earning 10%
annually assuming the payments start at $1,000 and increase by $1,000 each year? You
make your first payment at the beginning of next year.

0 ] . 3 4 5
$1,000 $2,000 $3,000 $4,000 $5,000

PV OF MULTIPLE CASH FLOWS 17



PV OF MuLTIPLE CASH FLOWS: FIRST PAYMENT TODAY

0 l 2 3 4 3
$1,000 $2,000 $3,000 $4,000 $5,000

$1,000 /1.1'= $909.09
$2,000 / 1.12= $1,652.89
$3,000 / 1.13=  $2,253.94
$4,000 / 1.14=  $2,732.05
$5,000 / 1.15= $3,104.61
$10,652.58

PV OF MULTIPLE CASH FLOWS 18



PV oF MULTIPLE CASH FLOWS: CALCULATOR

0 l 2 3 4 3
$1,000 $2,000 $3,000 $4,000 $5,000
(F
IND CLR WORK
IND CLR TVM

(Fo =0, C01 = 1000, FOT =1, C02 = 2000, FO2 =1, ..., C05 = 5000, FO5 = 1
NPV

| =10

(PTNPV=10,652.58
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To SUMMARIZE

We find the present value of multiple future cash flows by discounting
each of these cash flows to the present and summing them.

PV OF MULTIPLE CASH FLOWS 20
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STEADY STREAM OF CASH FLOWS

In the previous examples, the future cash flows could vary in size. We
now look at streams of cash flow where the cash flows for each period
are the same, or grow by the same amount, each period.
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ANNUITIES

A level stream of cash flows over a period of time that either doesn’t
change or grows at the same rate each period.

Ordinary Annuity: cash flows at the end of each period

Annuity Dve: cash flows at the beginning of each period
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ORDINARY ANNUITY EXAMPLE

There is an investment opportunity that promises to pay $500 at the
end of each of the next three years. If you want to earn 10%, what’s
the most you should pay for this investment?

Jsing the saume method we've just learned:
PV = ($500/1.11+($500/1.1%)+($500/1.1%) = $1,243.43
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ORDINARY ANNUITY EXAMPLE

Because the payments are the same each year, we can use a formula:

1—[1/(14+r)Y

Ordinary Annuity PV = C X

Where C is the payment amount.
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ORDINARY ANNUITY EXAMPLE

Plugging in the values:

1 —1(1/(1 ¢
Ordinary Annuity PV = C X 1/ +r)]
r
_ 3
_ 500 x 1—[1/(140.10)°]

0.10

— $1,243.43
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ORDINARY ANNUITY EXAMPLE

We can also calculate the PV of these cash flows in our calculator using
the PMT key:

N=3

/Y=10

PMT =500

(PT PV= -$1,243.43
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ORDINARY ANNUITY EXAMPLE 2

You want to purchase the new 256 GB Apple iPhone X that costs $1,149. Assume
that you put this on your Chase Freedom credit card, and you can only make the

minimum monthly payment of $20. This credit card charges 1.5% a month. How
long until you pay off this phone?

PV=1149

1/Y=1.5

PMT=-20

(PTN = 133 months = 11 years!
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ORDINARY ANNUITY EXAMPLE 3

nstead of buying that new iPhone, let’s invest the $20 a month in the stock
market. You expect to earn about 1% a month. How much will you have after
11 years?

We can use the £V of an Annuity formula:
(1+7r)t-1

(1+0.01)11*12 1
0.01

Ordinary Annuity F'V = C x

= 20 X

— 5,438
Verify in your calculator.

ANNUITIES AND PERPETUITIES
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ANNUITIES DUE

Here, the first cash flow happens immediately and not at the end of
the period.

There’s a simple correction:

Calculate the PV or FV as an ordinary annuity

Muli

iply that PV or FV by (1+r)

In a calcu

ator, switch the mode to BGN.
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ANNUITIES DUE EXAMPLE

You want to save up for backstage passes for Beyoncé's upcoming concert.
You'll deposit $50 a month starting today. The concert is in 12 months, and
you can save at 2% per month. Will you be able to afford the $680 passes?

N=12

PMT=-50

|/Y=2%

CPT FV = 670.60

Then, 670.60 x (140.02) = $684.02
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PERPETUITIES

An annuity in which the cash flows continue forever.

C
PV of a Perpetuity = —
r
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PERPETUITIES EXAMPLE

You are interested in buying preferred stock in a company that pays a
$3 dividend every quarter. Other companies similar to this one return

about 2% every quarter. How much should you pay for the preferred
stock?

3
PV of the Perpetuity = 002 $150
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PV OF GROWING ANNUITIES AND PERPETUITIES

You win a lottery that pays you $200,000 at the end of this year. The
amount paid each year increases by 5%, so in the 2" year, you are

paid $210,000. In the 3 year you are paid $220,500, and so on for 20
years. What is the present value if we discount by 11%?

Use the formula:

1
1 — (J?)t

7"_

Growing annuity present value = C' X
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PV OF GROWING ANNUITIES AND PERPETUITIES

1
L—(2)
r—g
| — (1200520

— 200000 X 1+0.11
0.11 — 0.05

Growing annuity present value = C' X

—2 236,337.06
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GROWING PERPETUITIES

C
r—g

Growing perpetuity present value =
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GROWING PERPETUITIES EXAMPLE

You have a structured settlement, but you need cash now. You call J.6. Wentworth, 877-
CASH-NOW. You explain that you will receive $1,000 in the first year, which grows by 2%

per year forever. J. 6. Wentworth discounts these cash flows at 4%. How much cash will
they give you now?

. ° C
Growing perpetuity present value = —
$1. 000
_ ) = $50, 000

0.04 — 0.02 550,
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To SUMMARIZE

Annuities and perpetuities involve steady cash flows over a period of
time or cash flows that grow at a constant rate over time.
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INTEREST RATES AND COMPOUNDING

The guofed interest rate we see in car and mortgage commercials or on bank websites is
generally expressed as an annual rate.

Retail Offers Online Savings
2018 Ford F-150 XL 2.9% APR for 60 mos.
SuperCrew 101A Ford Credit Fi I
S B e el Get more for your money.
$3,550
Cash Back
* 1.60%
$750 .
Ford Credit Bonus Cash Annual Percentage Yield
* Disclaimer All balance tiers.
@ Print Mo monthly maintenance fees.

24/7 customer care.

But how often the interest is compounded matters substantially.

INTEREST RATES
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INTEREST RATES AND COMPOUNDING

Example: You see your local bank is quoting a 10% return on an account that compounds
semiannually. You put $100 in this account. How much interest will you have earned (in percent)
by the end of the year?

Because we have 2 six-month periods, the interest rate is 10/2 = 5% for each period

For the first period: $100 x 1.05 = $105
For the second period: $105 x 1.05 = $110.25

The future value is $110.25 which grew from $100. This is a 10.25% increase, not a 10% increase!

INTEREST RATES
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APR, EAR, AND APY

The annval percentage rafe (APR) is the quoted annual rate, or the interest rate charged
per period times the number of periods over which it compounds.

The effective annval rate (EAR), or the annval percentage yield (APY) is the rate you
actually pay or earn based on the compounding.

In the previous example, APR = 10% and EAR = APY = 10.25%.

INTEREST RATES 42



APR, EAR, AND APY EXAMPLE

You bank offers to pay you 12% compounded quarterly. What is the APR? What is the EAR? What
is the APY?

APR = 12%
For the first period: $100x 1.03 =103
For the second period: ~ $103 x1.03 = 106.09
For the third period: $106.09 x 1.03 = 109.2727

For the fourth period: $109.2727 x 1.03 = 112.55088

Thus, the EAR = APY = 12.55%
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APR, EAR, AND APY EXAMPLE (CALCULATOR)

You bank offers to pay you 12% compounded quarterly. What is the APR? What is the EAR? What
is the APY?

APR = 12%

In your calculator:
N=4, 1/Y=12/4=3, PV=-100, CPT FV=112.55088

Thus, the EAR = APY = 12.55%
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APR, EAR, AND APY EXAMPLE 2

You bank offers to pay you 7% compounded daily on a loan that requires a minimum deposit of $6,000.
You put in exactly the minimum deposit. What is the APR? What is the EAR? What is the APY? What will be
in the account after 2 years?

APR and EAR/APY

APR = 7%

N =365, I/Y=17/365=10.019178082, PV =-100, CPT FV=107.2501
EAR = APY = 7.25%

Future Value
N=1365x2=1730, I/Y=17/365=10.019178082, PV =-6000, CPT FV=$6,901.55
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APR AND EAR CONVERSION

To directly convert a quoted APR to an EAR or APY:

EAR = [1- 2 — 1

Where m is the number of compounding periods.
For continvous compounding:

EAR = 4PE _ 1
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CONVERSION EXAMPLES

Convert a quoted rate of 8% compounded weekly to an EAR.

FAR = [1 + 22 8m
m
0.08
EAR =1+ 5—2]52 — 1 =8.32%

Convert a continuously compounded quoted rate of 14% to an EAR.

EAR = 4P _1q
FAR = %1% — 1 = 15.03%
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REAL WORLD EXAMPLE

You want to purchase a new Porsche for $74,500 and the finance office at the dealership quoted

you an APR of 5.6% for a 48 month loan to buy the car. What will your monthly payments be?
What is the EAR?

Monthly Payments
N=48, I/Y=5.6/12=0.466667, PV = 74500, CPT PMT = -1,736.00

EAR
EAR = [1 + (.056 / 12)]'2— 1 = 5.75%
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To SUMMARIZE

Interest rates are quoted in annual terms, often as an APR.
Understanding the number of compounding periods is important for
knowing the actual rate we save or borrow at, the EAR or APY.
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PURE DISCOUNT LOANS

The simplest type of loan- you receive money today and pay back a lump sum in the
appropriate number of periods.

Suppose you will receive a bonus of $25,000 in five years, but you want money now. The

bank charges 12% on loans. How much will they lend you today if you will pay back in five
years the full $25,000?

PV = $25,000 / (1.125) = $14,186
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INTEREST-ONLY LOANS

Here, the borrower pays interest each period then the entire loan amount or principal in
the future.

We will cover this when we get to bond valuation in the next chapter.
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AMORTIZED LOANS

In an amortized loan, a portion of each payment includes interest and a principal
reduction.

Mortgages, student loans, credit cards, and car notes are generally amortized loans.
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MORTGAGE EXAMPLE

You want to obtain a $400,000 loan to purchase a new home. As with most mortgages, the
term is 30 years but payments (and compounding) is monthly. The interest rate the bank
quotes you is 4.3% per year (the APR). What are your payments?

N=30x12=360, I/Y=4.3/12= 0.35833333, PV = 400000, CPT PMT = -1979.49
You will pay $1,979.49 a month.

Amortization schedule creator.
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TAKEAWAYS

We obtain the PV or FV of multiple cash flows by summing the PV
or FV of each cash flow overtime.

The timing of the first payment in a series of cash flows matters.
Annuities have constant or constant growth payments overtime.
Perpetuities have a steady stream of payments forever.

The quoted return and the effective return are different due to
compounding.
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INTRODUCTION TO BONDS AND BOND

VALUATION




BONDS

A debt instrument issued by corporations or governments to borrow
money for investments.

Generally an /nterest-only loan, with regular interest payments
(called coupons) and the principal payment at the end.
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AN EXAMPLE OF A CORPORATE BOND

The CFO of Coca-Cola would like to raise $1,000,000 in debt financing

to be repaid in 10 years. They will borrow at a rate of 8%. They'll sell
1,000 total bonds, so that each has a face value of $1,000.

Ctely

BONDS AND BOND VALUATION 5



AN EXAMPLE OF A CORPORATE BOND

Year 0 1 2 3 4 5 6 7 8 9 10
| | | | | | | | | | |
|

Coupon $80‘ $80‘ $80‘ $80‘ $80‘ $80‘ $80‘ $80‘ $80‘ $80‘

Face Value $1.000

Payment 80  $80  $80  $80  $80  $80  $80  $80 80  SLO8O

Coupon : 8% x $1,000 = $80 paid to the bond holder each year, where 8%
is the coupon rate

face Valve Principal, or Par = $1000, or the amount borrowed and paid back
in the final year for each bhond.
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How MucH WouLb You PAY FOR THE BOND?

We can determine the value of the bond by combining:
The Present Value of the Coupons

The Present Value of the Principal

1 — e FV
_ (14r)t
Bond Value = |C X . | + At

But what is the discount rate? The coupon rafe stays the same but the
inferest rafes in the markef change.

BONDS AND BOND VALUATION 7



YIELD TO MATURITY

The YTM is the rate required in the market on a bond, also called the
yield.

The coupon rate is often different from the yield. When the value =
principal, however, the coupon rate equals the yield.

The YTM can be thought of as the EAR.
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AN EXAMPLE OF A CORPORATE BOND

What is the value of this bond foday given that the prevailing interest rate in the market is 8%?

Year 0 1 2 3 4 5 6 7 8 9 10
| | \ | | | | \ | | |
|

Coupon $80‘ $80 $80‘ $80‘ $80‘ $80‘ $80 $80‘ $80‘ $80‘

Face Value $1.000

Payment $80 $80 $80 $80 $80 $80 $80 $80 $80  §1.080

PV of the Coupons:
N=10,PMT =280, I/Y=YTM =8, (PT PV = -536.81

PV of the Face Value:
N=10,FV=1000,1/Y =YTM =8, (CPT PV = -463.19

Value of the Bond:
536.81 + 463.19 = $1,000 or N=10, FV =1000, I/Y=YTM=8, PMT=80, CPT PV = -$1,000
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AN EXAMPLE OF A CORPORATE BOND

Now assume one year has passed. Investors now demand a 10% yield for Coca-Cola bonds. What is the
value of the bond now?

Year 0 1 2 3 4 5 6 7 8 9 10
| | \ | | | | \ | | |
|

Coupon $80‘ $80 $80‘ $80‘ $80‘ $80‘ $80 $80‘ $80‘ $80‘

Face Value $1,000

Payment $80  $80  $80  $80  $80  s80  $80  $80  $80  $1,080

PV of the Coupons:
N=29, PMT=230,1/Y=YIM =10, CPT PV = -460.72

PV of the Face Value:
N=29,FV=10001/Y=YIM=10, CPTPV = -424.10

Value of the Bond:
460.72 + 424.10 = $884.82 or N=9, PMT=80, FV=1000, I/Y=YTM=10, CPT PV = -$884.82

BONDS AND BOND VALUATION
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PREMIUM AND DISCOUNT BONDS

Discount Bonds sell for less than face value, or

D: Price < Par
and
D: Coupon % < YTM %

Premivm Bonds sell for more than face value, or

P: Price > Par
and
P: Coupon % > YTM %

BONDS AND BOND VALUATION 11



SEMIANNUAL COUPONS

In practice, coupons are paid twice a year.

Pepsi raised $1,000,000 in debt financing, and 7 years are left on this debt
issue. The YTM on these bond are 16% and the coupon rate is 14%. 1,000
bonds were sold, so that each has a face value of $1,000. Payments are
made semiannually. What is the value today for these bonds?

<
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SEMIANNUAL COUPONS

The coupon rate is like an APR- a bond holder will receive 14%/2 = 7% (or $1000 x 0.07 = $70) each
period. There are 2 x 7 = 14 periods. The discount rate is the YIM/2 = 16%/2 = 8%

Year 0 ] 2 3 12| 13| 14|
Coupon | s70  $70 st0 | $70) $70| 570|
Face Value . $1.000
Payment $70 $70 $70 $70 $70 $1.070

PV of the Coupons

N=T4 PMT =T, |/Y =8, (PTPV=-577.10

PV of the Face Value

N=T4,FV=T000, I/Y =8, CPT PV = -340.46
Value of the Bond
577.10 + 340.46 = $917.56
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PRICE AND YIELDS

Bond price and yield (or interest rates) always move in gpposite
directions.

As YTM increases, bond price falls.
As YTM decreases, bond price rises.
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FINDING A BOND YIELD

To find a bond yield given the other characteristics of the bond, we
have to rely on trial and error.
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FINDING A BOND YIELD

Example: Suppose you are quoted $955.14 for a 6 year, 8% annual coupon hond. To
determine the YTM, plug in C = 80, t=6, FV = 1000, and Bond Value= 955.14 into the
equation below. Then plug in guesses for r until both sides equate.

L= mr,, BV

r +(1+r)t

Bond Value = |C' X

Because this is a discount bond, your guess should start above 8%. This one is just
under 9%).

You can also use the yield on similar bonds as a starting point.
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CURRENT YIELD

The annual coupon divided by the current bond price. This is the effective rate of interest
for a bond at its current price. This is the actual income rate of return as opposed to the
coupon rate or YTM.

Annual Coupon

C t Yield =
wrrent £ue Bond Price
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CURRENT YIELD EXAMPLE

Assume you buy that Coca-Cola bond for $955.14. The coupons are $80. What is the
income rate of return (that is, what is the coupon relative to the bond price)?

Current Yield = 80/955.14 = 8.38%

Notice that the current yield doesn’t take into account if the bond is selling at a
discount or premium.
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To SUMMARIZE

Bonds are debt instruments. We value bonds by using present value
techniques, discounting atf the YTM.
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REVIEW OF SECURITIES

Corporations issue both equify and debt securities

EQUITY: represent ownership interest with a residual claim
DEBT: represent something that must be repaid

These are stock (equity) and bonds (debt).

Corporations issuing bonds are borrowing and are called DEBTORS.
Those that hold the bond and are getting repaid are CREDITORS or
lenders.

BOND FEATURES AND DEFINITIONS 21



EXAMPLE OF SECURITIES

TJX Companies (TJX): TJ) Maxx, HomeGoods, Marshalls

Im TIX COMPANIES, INC.

Visit finra-markets.morningstar.com to see at what price the equity
shares are trading and to explore the deb/ offerings (the bonds).
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DEBT vS. EQUITY

Debt is not ownership interest in the firm. Creditors only get back
money according to the terms of the lending agreement.

Interest payments are tax deductible (unlike dividends) because
it is a cost of doing business.

Unpaid debt is a liability to the firm. Equity is not a liability and
unpaid dividends do not need to be paid.
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DEBT VS. EQUITY EXAMPLE

Let’s look at TJX’s income statement and balance sheet.

Where is the interest expense on the income statement? The
dividends?

Where is debt on the balance sheet?
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DEBT VS. EQUITY EXAMPLE

The TJX Companies, Inc.
CONSOLIDATED STATEMENTS OF INCOME

Fizcal Year Endad

February 3, January 28, Jdanuary 30,
Araunts in thousands excepl ped Shane amounts 2018 7 2016
(53 weeks)
Met sales $35,864,664 $33,183,744 $ 30,944 938
Cost of gales, including buying and occupancy costs 25,502 167 23 565 754 22 034 523
Selling, general and administrative expenses 6,375,071 5,768,467 5,205,715
Impairment of goodwill and other long-lived assets, related to Siera Trading Post ("STP7) 99,250 — —
Loss on early extinguishment of debt - 51,773 —
Pension settlement charge - 31,173 —
Interest axpense, nat 31,588 43,534 46,400
Income before provision for income taxes 3,856,588 3,723,043 3,658,300
Provision for income taxes 1,248, 640 1,424 809 1,380,642
Met income $ 2,607,048 $ 2,298 234 5 2277 658
Basic eamings per share:
Met income $ 4.10 5 35 § 3.38
Waighted average common shares - basic 636,827 G55, 647 673,484
Diluted earnings per shara:
Met income $ 4.04 $ 3.46 $ 3.33
Waeighted average common shanes - diluted 646,105 664,432 683,251
Cash dividends declared per share $ 1.25 5 1.04 5 0.84
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DEBT VS. EQUITY EXAMPLE

The TJX Companies, Inc.
CONSOLIDATED BALANCE SHEETS

Fiscal Year Endad

February 3, January 2B,
Arnounts in thousands excapl shane amounls 2018 2017
ASSETS
Current assets:
Cash and cash equivalents § 2,758,477 5 2929849
Short-tarm investments 506,165 543 242
Accounts receivable, net 327,166 258,831
Merchandise inventories 4,187,243 3,644 950
Prepaid expenses and other cument assets T0E, 676 373,883
Total current assets 8,485,727 7,750,774
Met property at cost 5,006,053 4,532 884
Mon-cument defemed income taxes, net 6,558 6,193
Goodwill 100,069 185 871
Other azsets 459,608 348 076
TOTAL ASSETS § 14,058,015 $ 12,883,808
LIABILITIES
Current liabilities:
Accounts payable $ 2488373 $ 2,230,904
Accrued expenses and other cument liabilities 2,522 961 2 320,464
Federal, state and foreign income taxes payable 114,203 206,288
Total current liabilities 5,125,537 4 757,656
Other long-term liabilities 1,320,505 1,073,854
Mon-current defemed income taxes, net 233,057 314,000
Long-term debt 2,230,607 2,297 539
Commitments and contingencies (See Note L and Mote N)
SHAREHOLDERS' EQUITY
Preferred stock, authorized 5,000,000 shares, par value 31, no shares issued — -
Common stock, authorzed 1,200,000,000 shares, par value 31, issued and outstanding 628,009,022 and
646,319,046, respactively 628,009 646,319
Additional paid-in capital — —
Accumulated other comprehensive incoma (loss) (441,859) (694, 226)
Retained eamings 4,962,159 4,558,506
Total shareholdars” equity 5,148,309 4 510,599
TOTAL LIABILITIES AND SHAREHOLDERS' EQUITY § 14,058,015 $ 12,883,808
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LONG-TERM DEBT

Debt securities with maturities greater than one year.

Typically, debt with maturities less than 10 years are called NOTES
while debt with maturities longer than 10 years are called BONDS.

Long term debt can be PRIVATELY PLACED (not offered to the public) and
PUBLIC-ISSUED (offered to the public).
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THE INDENTURE

The written agreement between the corporation and the lender that details
the terms.

A legal document that includes:
General terms of the bond
The amount issued

Description of property used as collateral (what the lenders get if the
borrowers default- your house if you have a mortgage!)

Repayment arrangements

BOND FEATURES AND DEFINITIONS 28



GENERAL TERMS OF THE BOND

REGISTERED (payment made to the registered holder) or BEARER (payment
made to the holder-can be easily stolen).

DEBENTURE (unsecured debt with a claim only on property not pledged
elsewhere) or COLLATERALIZED (backed by property).

SENIORITY (if you hold subordinated debt, the senior debt gets paid back
first in the event of a default)

SINKING FUNDS (a fund established by the borrower with the TRUSTEE, a bank
or intermediary that handles the account, to retire debt that it doesn’t need

to issue)
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GENERAL TERMS OF THE BOND CONT.

CaLL Provisions: allow the borrower to pay a set price for a bond,
often higher than the face value, the call premium, in order to recall
your bond and no longer make payments.

PROTECTIVE COVENANTS: rules for borrower, such as limiting dividends,
maintaining a certain level of working capital, restrictions for issuance
of more debt, efc.
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BOND RATINGS

Moody’s, Fitch, and Standard & Poor’s (S&P) rate bonds based on their
probability of default.

Lenders generally require that bonds with low ratings pay higher
yields.

INVESTMENT GRADE honds are higher quality than SPECULATIVE GRADE
(JUNK) BONDS
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Moody's S&P Fitch
Rating description
Long-term | Short-term | Long-term | Short-term | Long-term | Short-term
Aaa AAN ALK Prime
Aai Ab+ Ab+
A1+ F1+
Aaz oy AA AA High grade
Aad Ab— Ab—
Al A+ A+
A-1 F1 Investment-grade
A2 A A Upper medium grade
A3 A A
pP-2 A2 F2
Baal BBB+ BBB+
BaaZ BBB BBB Lower medium grade
P-3 A3 F3
Baa3 BBB- BBB-
Bai BB+ BB+
Non-investment grade
Baz BB BB )
speculative
Ba3 BB- BB-
B B
B1 B+ B+
B2 B B Highly speculative
B3 B- B-
caal cee+ Substantial risks Non-investment grade
Not prime - AKA high-yield bonds
Caa2 CccC Extremely speculative AKA junk bonds
Caa3d CCcC- © cCC ©
o Default imminent with little
Ca prospect for recovery
G
G DDD
; D I DD I In default
D
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US GOVERNMENT BONDS

Issued by the US government, the largest borrower in the world.

TREASURY BILLS (called T-BILLS) have a maturity of less than a year.

TREASURY NOTES have maturities between 1 anc

TREASURY BONDS have maturities greater than

Assumed that there is no default risk- they print

10 years.

10 years.

money.
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MUNICIPAL BONDS

Issued by state and local governments, but can default.

The coupon payments made to lenders are exempt from federal
income taxes, making it an attractive investment for high-tax bracket

Investors.
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ZERO COUPON BONDS

Don’t make coupon payments: simply sell for a discount and are paid
back in full at the maturity.

You still pay taxes as if you were receiving coupons.
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To SUMMARIZE

Bonds are debt securities. The bond holder is the lender. The indenture
provides terms and provisions for the bond. Rating agencies evaluate
default risk. The federal and local governments also borrow money
through bonds.

finra-markets.morningstar.com
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BOND MARKETS

Bonds are traded over the counter (01C), meaning that dealers buy
and sell bonds from various parties.

BID- the price the dealer will pay you for a bond

AsK- the price at which the dealer will sell you a bond

BID-ASK SPREAD- the positive difference hetween the bid and ask
prices

BOND MARKETS, INFLATION, AND INTEREST RATES 38



U.S. TREASURY QUOTES

U.S. Treasury Quotes

TREASURY NOTES & BONDS
GO TO: E‘rills|

Monday, June 11, 2018

Treasury note and bond data are representative over-the-counter quotations as of
Jpm Eastern time. For notes and bonds callable prior to maturity, yiglds are
computed to the earliest call date for issues guoted above par and to the maturity
date for issues below par.

Asked
Maturity Coupon Bid Asked Chg yield
11/15/2020 1.750 979922 98.0078 -0.0938 2603
11/15/2020 2625 100.0078 100.0234 -0.1016 2615
11/30/2020 1.625 97.6328 97.64384 -0.0859 2615
11/30/2020 2.000 985391 08 5547 -0.0703 2609
12/15/2020 1.875 98.2188 082344 -0.0703 2.607
1213172020 1.750 §7.8594 §7.8750 -0.0703 2617
1213172020 2.375 993828 90 3934 -0.0781 2620
1/15/2021 2.000 98.4297 08.4453 -0.0703 2624
113112021 1.375 96.8047 96.8203 -0.0859 2631

E s I e T e ] Ca T I T ¥ s T s T ) P T A e [ L I ]

Find Historical Data |D| | WHAT'S THIS?

hitp://www.wsj.com/mdc/public/page/2 3020-
treasury.html

Looking at the first row:

MATuRITY = 11/15/2020

CoupoN RATE = 1.750%, but semiannual payments
of 1.750/2 = 0.875%

BID = the dealer will pay you is 97.99% of par

AsKeD = you’ll have to pay the dealer 98.0078% of
par to purchase

CHG = this bond’s ask price fell 0.0938% from
yesterday

ASKED YIELD = the YTM based on Asked price
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REAL AND NOMINAL INTEREST RATES

NOMINAL INTEREST RATES have not been adjusted for inflation.

REAL INTEREST RATE /ave been adjusted for inflation.
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REAL AND NOMINAL RATES EXAMPLE

You are throwing a Super Bowl party in exactly one year. You plan on buying several
Little Caesar’s Hot -N- Ready Pizzas for $5 each. You put exactly $100 in an
investment today that returns 15.5% annually.

How many pizzas can you afford for the Super Bowl? Assume an inflation rate of
5%.

If we purchased pizzas today, it would be 20 pizzas.
Investment growth: $100 x 1.155 = $115.50

Pizza price: $5 x 1.05 = $5.25

Pizza purchase: $115.50 / $5.25 = 22 pizzas

We could have bought 23 pizzas if no inflation.
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REAL AND NOMINAL RATES EXAMPLE

So, even though our investment grew at 15.5%), our purchasing power only grew by:

22 pizzas — 20 pizzas

= 109
20 pizzas /o

Thus, the REAL RATE of return on my investment is 10%, whereas the NOMINAL RATE
is 15.5%.

Put another way:
The NOMINAL RATE on an investment is the % change in dollars you have.
The REAL RATE on an investment is the % change in how much you can buy.

BOND MARKETS, INFLATION, AND INTEREST RATES
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REAL AND NOMINAL RATES EXAMPLE

To determine the purchasing power of our investment, we can deflafe our
future investment value by dividing it by (1 + Inflation):

§115.50 / 1.05 = $110

This means our purchasing power in one year will actually be $110 in today’s
dollar terms.

$110 in today’s terms / $5 cost in today’s terms= 22 pizzas
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THE FISHER EFFECT

Named after the economist Irving Fisher, a relationship between
nominal rates (R), real rates (r), and the inflation rate (h).

1+ R=(14+7)x(1+h)

R~r+nh
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THE FISHER EFFECT EXAMPLE

You want to withdraw $25,000 of purchasing power each year for the
next 3 years to finance your child’s college tuition. How much do you

need to invest today in an account earning 10% to be able to do this?
Assume inflation of 4% per year.

We can discount nominal cash flows at the nominal rate.
We can discount rea/ cash flows at the rea/ rate.

(1) and (2) above will be equal.

BOND MARKETS, INFLATION, AND INTEREST RATES
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(1) NOMINAL CASH FLOWS AT THE NOMINAL RATE

We want $25,000 in purchasing power, so the nominal withdrawals
should be:

$25,000 x 1.04'= $26,000
$25,000 x 1.042 = $27,040
$25,000 x 1.04° = $28,121.60

C
c2
C

And the PV at the nominal rate of 10% is:
PV = 26000/1.10" + 27040/1.102 + 28121.60/1.10% = $67,112
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(2) REAL CASH FLOWS AT THE REAL RATE

First find the real rate:
1+ R=(1+7r)x(1+h)
1+ 0.10=(1+17)(1+ 0.04)
r = 0.0577
Now, find the PV at this rate.

N=3,1/Y=5.76923, PMT = 25000, CPT PV = $67,112

As expected, the two methods yield the same result.
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THE TERM STRUCTURE OF INTEREST RATES

The relationship between interest rates and time to maturities.

Date 1Mo 3 Mo 6 Mo 1Yr 2Yr 3Yr 5Yr 7Yr 10Yr 20Yr 30Yr
6/1/2018 1.74 1.92 2.1 2.28 247 2.61 2.74 2.85 2.89 2.96 3.04

US Treasury Yield Curve 6/1/2018

35
—®
3 —
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2
o
M 2
s15
1
0.5
0
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Time to Maturity
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COMPONENTS OF THE TERM STRUCTURE

There are three components of the term structure:
REAL RATE OF INTEREST- what investors require for forgoing the use of their money.
INFLATION PREMIUM- compensation for the loss of purchasing power.

INTEREST RATE RISK PREMIUM- compensation for holding long-term bonds and
bearing the risk of loss resulting from a change in interest rates.

The term structure can be upward or downward sloping (perhaps due to beliefs that
inflation is falling).

BOND MARKETS, INFLATION, AND INTEREST RATES
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COMPONENTS OF THE TERM STRUCTURE

Nominal
interest
rate

Nominal
interest
rate

Interest rate
Interest rate

ReaIJ’ rate Real rate
. 4
Time to maturity Time to maturity
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To SUMMARIZE

Bonds are traded over the counter. Real Rates consider purchasing
power whereas Nominal Rates consider the growth in do//ars. The term
structure of interest rates is comprised of the real rate of interest, the
inflation premium, and the interest rate risk premium.
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TAKEAWAYS




TAKE

AWAYS

Bonds are debt instruments issued to raise money for projects.

T

he value of a bond is found by finding the present value of the

coupons and adding it to the present value of the lump sum payment at

f
T
T

ne end.
ne Yield to Maturity is the rate required in the market on a bond.

1e indenture includes many bond terms, including who is paid first and

restrictions on borrowing.

Real rates are found by removing the affects of inflation from the
Interest rate.

TAKEAWAYS
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COMMON STOCK

CoMMON STOCK is a unit of ownership in a public corporation; therefore,
STOCKHOLDERS or SHAREHOLDERS are owners of the firm.

These shares are units of equify without priority for dividends or a payout
during bankruptcy.
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CoMMON STocK HOLDERS' RIGHTS

As owners, stockholders are generally entitled to:
Voting rights at the firm’s Annual Meeting
Dividends, /f they are paid

Assets after liabilities are paid in the event of liquidation (residual
claimant)

PREEMPTIVE RIGHTS in some cases to share proportionally in any new stock
Issuance
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THE ANNUAL MEETING & VOTING

Voting for directors happens at a firm’s annual meeting, where
investors gather to cast their votes, ask questions, and hear
management discuss the outlook of the firm.

Alphabet

Let’s look at Google’s parent company, Alphabet.
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https://abc.xyz/investor/other/annual-meeting.html

VOTING RIGHTS

Votes are generally ome share one vofe, so larger shareholders can exert more
influence. Some DUAL-CLASS SHARE structures offer shares with more than one vote per
share, possibly to preserve power for founders.

Voting for Directors:

STRAIGHT VOTING is when a shareholder cannot cast more than one vote per share per
director.

CumuLATIVE VOTING is when a shareholder may cast all their votes for a director giving
smaller shareholders more power.
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VOTING RIGHTS- DIRECTOR EXAMPLE

You own 500 shares and there are 4 directors up for election. With straight
voting (the norm), you get can vote up to 500 times for each director. With
cumulative, you could vote up to 500 x 4 = 2000 for one candidate (forfeiting
votes for other candidates), or divide up your vote anyway you'd like.

COMMON & PREFERRED STOCK 8



OTHER VOTE ITEMS

Approving executive compensation (an advisory vote)

Frequency of executive compensation vote
Approving new stock issuance

Auditor approval
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https://www.wsj.com/graphics/ceopay-2018/?mod=article_inline

VOTING DEFINITIONS AND FEATURES

PROXY: granting the authority to another to vote your shares if you
can’t make it to the meeting (most voting done this way).

PROXY FIGHT: outside shareholders try to obtain votes via proxy to
vote against management.

DUAL CLASS SHARES: Some firms offer multiple classes, with voting
power concentrated to a certain class.

Alphabet’s Proxy Statement
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https://abc.xyz/investor/pdf/2018_alphabet_proxy_statement.pdf

DIVIDENDS

DIVIDENDS are payments made by a corporation to shareholders,
either in cash or more stock.

Not a liability (can’t go bankrupt for not paying)

Not a business expense (and thus not tax deductible)

Taxable income to shareholders (even though taxes already
paid at the corporate level)
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THE DIVIDEND DECISION

Some firms pay dividends; others don't.
Retaining earnings can be used to finance growth.
Dividends are taxable; capital gains aren’t unless realized.

Why would you hold a stock that doesnt pay dividends?
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PREFERRED STOCK

PREFERRED SHARES are equity shares with dividend priority over
common stock, sometimes without voting rights, and commonly
with CUMULATIVE DIVIDENDS.

CUMULATIVE DIVIDENDS require that unpaid dividends be
carried forward and paid first to preferred stock holders
before any common share dividends are paid. Not
liahility.

COMMON & PREFERRED STOCK 13



To SUMMARIZE

Common stock represents ownership in a firm. Rights include a
residual claim to assets and voting ability at annual meetings.
Dividends need not be paid and are not a liability, even for preferred
shares.
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COMMON SToCK VALUATION

Valuation for common stock can be challenging for three reasons:

Cash flows for stocks (the dividends) are not promised like cash
flows for bonds (coupons)

There is no maturity
No easy way to determine the rate of return for discounting

Another issue: we can’t always predict what the “future value” will be.
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COMMON STOCK VALUATION EXAMPLE

You are considering buying one share of Nike. You forecast that you
will be able to sell that share for $70 in one year’s time. Further, Nike
is expected to pay a $10 dividend at the end of the year. You think that
the company is relatively risky, so you require a 25% return on this
Investment.

What is the value of 1 share of Nike?
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COMMON STOCK VALUATION EXAMPLE

FV 10 + 70
PV = — — 64
(14+7)t  (1+0.25)!

With a calculator:
N=1,FV=10+70,1/Y =125, (PTPV = -64

Therefore, you should pay no more than $64.
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VALUING STOCK CASH FLOWS- 1 PERIOD

We can rewrite the calculation we’ve done as:

(D1 + Py)
(1+ R)

0

P, is the price now, D, is the dividend in 1 year, P, is the price in 1 year, R is the
required return.

T (1+R)  (1+025)

STOCK VALUATION 19



VALUING STOCK CASH FLOWS- 2 PERIODS

What if we want to sell after 2 years?

P - Di+P D1+ Dfi}?’
" 1+R  1+R
Because. ..
Dy + P,

1+ R
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VALUING STOCK CASH FLOWS- 2 PERIODS

And...
P_D1+P1_Dl+%_ D n D5 " Py
" 1+R ~ 1+R  (1+R' (1+R?2 (1+R)?
D D P
P(): 1 | 2 | 2

1+R)! (1+R)? (1+R)
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VALUING STOCK CASH FLOWS- MANY PERIODS

Continue to add dividends for each period, pushing back the predicted stock price so far
that it hardly has an impact on P,

p__t D D 5
T 1+R! (1+R?2 T (1+R! (1+R)
D]_ D2 D3 D4
Py =
T O+R OU+RE TO+R? TU+R?

n D,
Fo :thl (1+R)t

Therefore, the price of a stock today is equal to the present value of all future dividends.

STOCK VALUATION
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VALUING STOCK CASH FLOWS- MANY PERIODS EXAMPLE

What is the value of one share of Adidas, given it pays an annual dividend of
$10 and the required return is 15%? Assume Adidas will (1) cease to exist in

30 years, (2) 40 years, (3) 100 years

=3 t=1 Ty

PMT=10, I/Y = 15%, N = 30, CPT PV = $65.67
PMT=10, I/Y = 15%, N = 40, CPT PV = $66.42
PMT=10, I/Y = 15%, N =100, CPT PV = $66.66
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WHAT ABOUT COMPANIES THAT DON'T PAY DIVIDENDS?

From Ross, Westerfield, and Jordan (11" ed, pg. 241):

“When we say that the value of the stock is equal to the present value
of the future dividends, we don’t rule out the possibility that some
number of those dividends are zero. They just can’t a// be zero.”

STOCK VALUATION
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SPECIAL CASES OF STOCK VALUATION

We have some special cases where we can directly solve for the value of the
shares (though, unfortunately, these cases are rare in practice):

Dividends are always the same forever (zero growth rate)

Dividends grow at a constant rate.

Dividends growth is not constant originally, but after some periods
necomes constant.
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CASE 1: DIVIDENDS WITH ZERO GROWTH

In this case, the dividends are the same in each period, effectively making the

stock a perpetuity.

D
PO:E

which is analogous to. ..

PV of a Perpetuity = g
”
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CASE 1 EXAMPLE

Starrbuxx Koffee has a policy of paying a $10 per share dividend every year.

If this will continue forever, what is the value of a share assuming you require
a return of 20%?

$10

D
Py== =2" _g50
7" R 0.20 d
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CASE 2: CONSTANT GROWTH

In this case, the dividends are expected to grow at a constant rate forever.
Using the future value formula, we can find the dividends in each period:
D1 = Do(1+ g)*

Dy = Do(1 + g)*

...and so on.
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CASE 2: CONSTANT GROWTH

We can plug in these values of D, and D, into:

Dy Do Ds D,
(1+R)! N (1+ R)? N (1+ R)? N (1+R)*

~ Do(1+g)" | Do(1+g)*  Do(1+g)°  Do(1+g)*
"TTUFR)T T U+ R? 0+ RP (4R

Py =

which simplifies to. .. D
D

P =
t R—g
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CASE 2: CONSTANT GROWTH

This is called the dividend growth model.

Dytq
Pt —
R—g
Note that R must be greater than g. The rate of return you require must be
greater than the rate at which the dividends grow.
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CASE 2 EXAMPLE

Amuhzahn Inc. just paid a dividend of $2.30. Management believes the company is doing
well, so they announce they will pay dividends annually, growing 5% per year indefinitely.
Currently, the shares sell at $36. The required return is 13%. Would you buy these shares?
D
P =
t R — q

Dy 230x1.05
~ R—g 0.13-0.05
You would not buy these shares, because $30.19 < $36.

= $30.19

Py

STOCK VALUATION
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CASE 2 EXAMPLE CONTINUED

Suppose we want to determine what the price for Amuhzahn shares will be in 5 years.

D
Pt _ t+1
R—g
D 2.30 x (1.05)6
P= % _ (1.05) — $38.53

R—g  0.13-0.05
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CASE 3: NONCONSTANT GROWTH

An example of nonconstant growth would be a firm that is paying no dividends
for a period then begins paying at a constant growth rate.

Here, we first calculate the value of the constant growth portion, then discount
that value to the present.
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CASE 3 EXAMPLE

Fayshuk is a newer company that isn’t quite ready to pay dividends. However, in 5 years,
you think the company will be confident enough to pay a dividend of $0.50 per share to
grow at 10% indefinitely. What should the price of that share be today? The required

return is 20%.

Step 1: Constant growth formula:

Ds 0.50
*TR—g  0.20—0.10
Step 2: Discount to present:

(1+r)  1.20%
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CASE 3 EXAMPLE (2)

Hahrlee-Dayvidsin Moeturs will pay a dividend of $1, then $2, then $2.50 for the next
three years. At that point, dividends will grow at 5% per year. The required returns is
10%. What is the value of the stock today?

Step 1: Constant growth formula:
Dy $2.50 x 1.05

" R—g 0.10—0.05 :

Step 2: Discount to present:
D, Dy Ds Ps

R I R I ) P R KRN SR )
po__ S %2 . $25  §5250
T (14010 T (1+0.10)2 ' (140.10)3 ' (1+0.10)3

= $43.88
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THE REQUIRED RETURN

What about growth in the value of the shares?

The REQUIRED RETURN is the return investors demand to receive before they will commit money to an
investment given a level or risk.

A formulaic definition can be found by using the equation of P and solving for the required

return: D D
Fy = = s R = —*
0= R _g 2 + g

D,/P, is the DIVIDEND YIELD

g is the CAPITAL GAINS YIELD
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THE REQUIRED RETURN

Thus, the required return consists of the stock’s dividend portion and
the rate at which the value of the shares are expected to rise.
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USING EPS WHEN NO DIVIDENDS

If the company doesn’t pay dividends, we can also consider multiplying some
BENCHMARK PE RATIO by the EARNINGS PER SHARE of the company.

P, = Benchmark PE Ratio x EPS;
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BENCHMARK EXAMPLE

Jinrel Elektrik doesn’t pay dividends. It operates in an industry with a median PE
ratio of 29x’s. Last year, its net income was $1,240,000 and there were 500,000
shares outstanding. What is your estimate price per share for this company?

P, = Benchmark PE Ratio X EPS;
1,240, 000
500, 000

Therefore, you may want to buy this share if it is selling in the market for less than
$71.92

P, = 29 x — $71.92

STOCK VALUATION
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To SUMMARIZE

We consider the value of a share to be the present value of future
dividends. Special cases we can calculate include when dividends stay
the same, grow at a constant rate, or begin growing at a constant rate
in the future. The required return for these calculations includes a
dividend and capital gains portion. Finally, we can use benchmarking
when dividends are not paid.

STOCK VALUATION 40



THE STOCK MARKET




BASIC TERMINOLOGY

PRIMARY MARKETS: Where companies sell equity shares to raise
money.

SECONDARY MARKETS: Where shares are traded among investors.
DEALER: An agent who buys and sells securities from an inventory.

BROKER: An agent who arranges transactions between buyers and
sellers and does not hold an inventory.
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EXAMPLE

To understand what dealers do, think of a campus bookstore:
If they sell you a new hook, this is a primary market transaction.

If you buy a used book, this is a secondary market transaction, and
you pay the store’s ask price.

If you sell a used book to them, this is a secondary market
transaction, and you receive the store’s 4/d price.

The store makes money by charging more than cost for new books
and on the bid-ask spread for used books.
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STOCK MARKETS: NYSE AND NASDAQ

NYSE
DESIGNATED MARKET MAKERS (dealers) hold certain stocks and remain at their post
auctioning off shares to brokers and maintaining order.

FLOOR BROKERS get a call from the brokerage company (say Merrill-Lynch) to buy
a certain number of shares of a company on behalf of a client.
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STOCK MARKETS: NYSE AND NASDAQ

NASDAQ

National Association of Securities Dealers Automated Quotations System.

Purely electronic market with no physical location.

A dealer market, where bid and ask prices are posted.
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STOCK MARKET INDICES

The Dow Jones Industrial Average and the S&P 500 are popular examples of
stock market indices.

These are groups of popular companies, and the performance of the stocks in
each INDEX can give us an idea of how the stock market is performing overall.

When the stock market is “up” or “down”, it usually means that the DJIA or the
S&P 500 has gone “up” or “down”.

https://markets.wsj.com/us
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To SUMMARIZE

The NYSE and NASDAQ are secondary markets where trading of shares
takes place. Dealers have an inventory of stocks whereas brokers
match buyers and sellers.
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TAKEAWAYS

Common stock is an ownership interest in a company that generally comes
with voting rights and a residual claim.

Dividends don't need to be paid and are not a liability nor tax deductible as
Interest expense is.

Preferred stock has dividend priority over common stock.

We determine the value of a share by finding the present value of
dividends.

The required return has both a dividend yield and capital gains component.
The stock market is a secondary market where owners exchange shares.

TAKEAWAYS
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THE CAPITAL BUDGETING DECISION

Recall that CAPITAL BUDGETING is the process of planning and managing a
firm’s long-term investments.

Investments are acquisition of fixed assets, properties, or cash flow
rights, spending on research and development, expanding factories,
launching and marketing new products.

CAPITAL BUDGETING 4



EXAMPLES OF CAPITAL BUDGETING

Tesla building a factory in China.

Disney expanding theme parks in Paris.

Microsoft acquiring Minecraft.

With all decisions, the goal of the manager is to maximize value per
share.

CAPITAL BUDGETING 5


https://www.theverge.com/2017/10/22/16516064/tesla-reached-deal-factory-china-shanghai-electric-vehicles-cars
https://www.travelandleisure.com/travel-news/disneyland-paris-expansion
https://techcrunch.com/2014/09/15/microsoft-has-acquired-minecraft/

CAPITAL BUDGETING CONSIDERATIONS

Regardless of the nature of the investment opportunity, financial managers
need to understand the

Size
Timing
Risk
of the future cash flows.

Note that these correspond fo inputs of the PV calculation.

CAPITAL BUDGETING 6



EVALUATING INVESTMENTS

Given that firms have a large number of opportunities for investing,
they need tools for evaluating these possibilities.

The NPV, IRR, Payback Rule, and Discounted Payback Rule are ways
firms evaluate investments.

CAPITAL BUDGETING 7
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NET PRESENT VALUE EXAMPLE

You want to start a grass cutting business in Lexington o make some money
during the 4 years you attend UK. It costs $3,000 to buy all the equipment
you need, which you will buy today. You estimate that you will be able to
make $2,000 a year for each of the next 4 years (starting in one year), but
buying gas and maintaining your equipment costs $800 a year. At the end of
4 years you will graduate and sell your equipment for an estimated $1,000.
You think your discount rate should be around 15% because there are other
investment opportunities that could yield similar returns at a similar level of
risk. Should you start this business?

NPV 9



NPV EXAMPLE

To determine if it is a good idea to start this business, we should calculate the PV
of the future cash flows. Let’s start by organizing the information we have.

Initial Cost = $3,000
Time Periods = 4
Cash Flow Years 1 through 3 = $2,000 revenue - $800 costs = $1,200

Cash Flow in Year 4= $2,000 revenue - $800 costs + $1,000 equipment = $2,200
Discount Rate = 15%

NPV 10



NPV EXAMPLE

Now, draw a timeline

0 l 2 3 4
-$3,000 $1,200 $1,200 $1,200 $2,200

(F0=-3000, CF1=1200, FO1=1, ..., (CF3=1200, F03=1, CF4=2200, F04=1
(or CFO=-3000, CFI=1200, FO]=3, (F2=2200, F07 =])
1=15, (PTNPV = $997.73

NPV
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NP

NET PRESENT VALUE: the difference between an investment’s market value and its cost.
A measure of how much value is created or destroyed, taking into account cash

inflows and outflows.

Here, the positive/negative sign is very important, but it is much clearer as to
whether cash is an outflow or inflow.

BASED ON THE NPV RULE, AN INVESTMENT SHOULD BE ACCEPTED IF
THE NPV IS POSITIVE AND REJECTED IF IT IS NEGATIVE.

Note: the NPV is only an estimate and quite sensitive to the discount rate!

NPV
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BACK TO THE EXAMPLE

The NET PRESENT VALUE is the measure of how much value is created or destroyed,
taking into account cash inflows and outflows.

Here, the NPV is +$997.73, therefore, your net worth increases hy

+$997.73 for investing in the lawn care business. You should make this
investmentl

NPV 13



NPV EXAMPLE 2

Snapchat is interested in developing its own phone to sell to consumers that
focuses on photos and filters but doesn't make calls. The cost of development
will be $100 million. Sales in the first year 3 years are expected to be $40
million, $60 million, and $80 million while costs are expected to be $20
million in the first year and grow annually at 25%. One year after achieving
$80 million in sales, Snapchat expects to sell off its phone business for $85
million. What is the NPV and should Snapchat pursue this project assuming
the discount rate is 28% annually?

NPV 14



NPV EXAMPLE 2

First, draw a timeline:

0 ] 2 3 4
$40-20= 20 $80-(25x1.25) =48.75
-$100 §60-(20x1.25) =35 585

(F0=-100, CF1=20, FO1=1, ..., CF4=85, F04=1
1=28, (CPT NPV = -$8.10 million.

Snapchat should not pursue this project.

NPV
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To SUMMARIZE

We calculate the NPV by considering the PV of future cash flows with
the cost of an investment. We should accept investments with a
positive NPV and reject investments with a negative NPV. The NPV is
only an estimate.

NPV 16
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INTERNAL RATE OF RETURN EXAMPLE

American Airlines wants to update an old fleet of airplanes it no longer uses and sell them
to other airlines. The cost to do so is $435.44 million, and they project they can earn $100
million in the first year, $200 million in the second year and $300 million in the third year

by selling the updated fleet. Given the riskiness of this investment, AA requires a return
of 18%. What is the IRR? Should AA undertake this investment?

In your calculator:
(fo = -435.44, CF1=100,F01=1, ..., CF3 =300, F03 = 1
IRR CPR = 15.00%

IRR < Required Return, therefore AA should 707 undertake this investment.

IRR
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THE INTERNAL RATE OF RETURN (IRR)

IRR: The discount rate that makes the NPV of an investment zero. This rate is
“internal” in that it depends only on the cash flows of the project, not on
opportunity costs.

BASED ON THE IRR RULE AN INVESTMENT SHOULD BE
ACCEPTED IF THE IRR IS GREATER THAN THE REQUIRED
RETURN

IRR 19



INTERNAL RATE OF RETURN EXAMPLE REVISTED

American Airlines wants to update an old fleet of airplanes and sell them to other
airlines. The cost to do so is $435.44 million, and they project they can earn $100
million in the first year, $200 million in the second year and $300 million in the
third year y selling the updated fleet. What is the NPV of this project given a
discount rate of 15%? (Note that 15% = IRR from before).

In your calculator:

(fo = -435.44, CF1=100, FO1=1, ..., CF3 = 300, F03 = 1
NPV = 1=15.00%

CPT NPV =0.000

IRR 20



IRR AND NPV

IRR is useful because we don’t need to think about a discount rate,
only a rate we require.

Using the IRR and NPV Rule always results in the sume accept/reject
decision un/ess:

(1) The project’s cash flows are vnconventional

(2) The projects are mutvally exclusive, whereby undertaking
one project means you cannot undertake the other.

IRR 21



(1) UNCONVENTIONAL CASH FLOWS

This generally exists when you have positive and negative cash flows over
time.

Example: Mining gold requires an initial investment of $60 million to
set up the site. This yields cash flows of $100 million then $200
million over the next two years, but then another $40 million
investment is required to restore the mine.

There can be multiple IRRs in this case, and your calculator may just pick one,
which isn’t suitable.

Fortunately, the NPV method still works.

IRR
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(2) MUTUALLY EXCLUSIVE PROJECTS

Two projects are mutually exclusive if taking one means you can’t take the other.

Example: JCPenney’s has a plot of land that they can either build a
store or distribution center on, but not both.

We cannot use the IRR to compare two mutually
exclusive projects: accept the one with the highest NPV.

This is in part due to the #iming of the cash flows as well as the chosen discount
rafes.

IRR 23



(2) MUTUALLY EXCLUSIVE PROJECTS EXAMPLE

The Ford Motor Company must decide which of their classic cars, the Model T or
the Model A, to reintroduce to its lineup. Whichever it chooses, it will be for
limited time only (4 years). The table of the investment and expected sales (net
of expenses) are presented below. Calculate the IRR for each investment.

o) -$100 M -$100 M
1 50M 20 M
2 40 M 40 M
3 40 M 50 M
4 30 M 60 M



(2) MUTUALLY EXCLUSIVE PROJECTS EXAMPLE

For the Mode

-$100 M

0

A W0 N -

I

(fo=-100, C
For the Mode

F1= 50, F01=1,
A:

(fo=-100, (

F1=120, FO1=1,

-$100 M

50M
40 M
40 M
30 M

..., (F4=30, F04=1 —> C(PT IRR = 24.00%

..., (F4=60, F04=1 —> (PT IRR = 21.03%

20 M
40 M
50 M
60 M
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(2) MUTUALLY EXCLUSIVE PROJECTS EXAMPLE

o) -$100 M -$100 M
1 50 M 20 M
2 40 M 40 M
3 40 M 50 M
4 30 M 60 M

Does this mean Ford should produce the Model T? What's the NPV of both projects assuming a discount rate of 5%?
For the Model T:

(fo=-100, CF1=50,F01=1, ..., (F4=30,F04=1 > |1 =5, (PTNPV=43.13

For the Model A:

(fo=-100, CF1=120,F01=1, ..., (F4=60,F04=1 —> 1 =5, (PT NPV=47.88

IRR
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(2) MUTUALLY EXCLUSIVE PROJECTS EXAMPLE

o) -$100 M -$100 M
1 50 M 20 M
2 40 M 40 M
3 40 M 50 M
4 30 M 60 M

What's the NPV of hoth projects assuming a discount rate of 15%?

For the Model T:

(fo=-100, CF1=50, FO1=1, ..., CF4=30,F04=1 - |1 =15, (PTNPV=17.18
For the Model A:

(fo=-100, CF1=120, FOI=1, ..., CF4=60, F04=1 —> 1 =15, (PTNPV=14.82

IRR



MUTUALLY EXCLUSIVE PROJECTS

Never rank mutually exclusive projects on their returns. Think of it this way:

You have two investments. One has a 10% return and makes you
$1,000 richer immediately. The other has a 20% return and makes you
$500 richer immediately. You'd rather be $1,000 richer regardless of
refurn.

Use NPVs when comparing mutually exclusive projects.

Independent projects are those that can be pursued at the same time.
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CONFLICTS BETWEEN IRR AND NPV

Due to the unreliable nature of IRR when it comes to unconventional cash flows

and mutually exclusive projects, always go with the NPV if there is a conflict
with IRR.

IRR 29



To SUMMARIZE

The IRR is the rate at which the NPV is zero. If you calculate an IRR for a project
that is greater than your required return, you should accept the project. Be
mindful of mutually exclusive projects and projects with unconventional cash
flows.

IRR 30
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PAYBACK RULE EXAMPLE

Cedar Fair Entertainment Company is interested in building a new theme park in Lexington, KY. The cost of the park
will be $1.3 billion. Cash flows net of costs will be $250 million, $275 million, $400 million, $550 million, and $600
million for the next 5 years, consisting of ticket and merchandise sales. How much time is needed until the original
investment is paid off? Should they pursue this project if the Board of Directors wants it to be paid back within 5
years?

Year 1: 250 Not yet
Year 2: 250 + 275 = 525 Not yet
Year 3: 250 + 275 + 400 = 925 Not yet
Year 4: 250 + 275 + 400 + 550 = 1,475 Paid back!

In the 4™ year, you only need 1,300-925=375 to be paid back. With 550 in total cash flow projected for
year 4, we are paid back 68% of the way through the 4™ year: 375/550 = 0.68

This project pays back in 3 + 0.68 = 3.68 years.
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PAYBACK RULE

The PAYBACK PERIOD is the amount of time required for an investment to generate cash flows
sufficient to cover its costs. Generally used for smaller projects.

BASED ON THE PAYBACK RULE, AN INVESTMENT IS ACCEPTABLE
IF ITS CALCULATED PAYBACK PERIOD IS LESS THAN SOME
PRESPECIFIED PERIOD OF TIME.

This is a type of “break even” measure, and time value of money is ignored.
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PAYBACK RULE EXAMPLE (2)

Bass Pro Shops is interested in building a store Lexington, KY. The cost of the store will be $65 million.
Cash flows net of costs will be $25 million, $50 million, $70 million, and -$12.65 trillion, for the next 4
years. Should they pursue this project if the Board of Directors wants it to be paid back within 3 years?

Year 1: 25 Not yet

Year2: 25+ 50=175 Paid back!

In the 2" year, you only need 65-25=40 to be paid back. With 50 in total cash flow

projected for year 2, we are paid back 80% of the way through the 2" year, or 40/50 = 0.80

This project pays back in 1 + 0.80 = 1.8 years, which is less than 3 years.
Should they undertake this investment?
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To SUMMARIZE

The Payback Rule determines if an investment will be offset by future
cash flows within a set number of periods.
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THE DISCOUNTED PAYBACK RULE

Here, we determine the PAYBACK PERIOD as in the PAYBACK RULE METHOD, only now we consider
the Time Value of Money.

BASED ON THE DISCOUNTED PAYBACK RULE, AN INVESTMENT IS
ACCEPTABLE IF ITS CALCULATED PAYBACK PERIOD IS LESS THAN SOME
PRESPECIFIED PERIOD OF TIME.

Not much simpler than just finding the NPV. ..
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DISCOUNTED PAYBACK RULE EXAMPLE

Let’s revisit the Cedar Fair Entertainment Company example. Assume now a discount rate of 12%.
The cost of the park will be $1.3 billion. Cash flows net of costs will be $250 million, $275 million,
$400 million, $550 million, and $600 million for the next 5 years. Should they pursue this project
if the Board of Directors wants it to be paid back within 3 years?

Year 1: 250/(1.12)' = 223 Not yet
Year 2: 275/(1.12)* = 219 and 223 + 219 = 442 Not yet
Year 3: 400/(1.12)* = 285 and 223 + 219 + 285 =727 Not yet

No, this project does not pay back the original investment within 3 years assuming a discount rate
of 12%.
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To SUMMARIZE

The Discounted Payback Rule determines if an investment will be
offset by the present value of future cash flows within a set number of
periods.
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ADVANTAGES AND DISADVANTAGES OF

INVESTING CRITERIA




PROS AND CONS OF NPV

The NPV is the preferred method of evaluating a project.
No major flaws, but it is important to note:

(1) The NPV is only an estimate
(2) The NPV is sensitive to the discount rate
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PrROS AND CoNS OF IRR

Pros:
Easy to understand an communicate. A manager can say “this project
would yield a return of 15%" where 15% is the IRR.

Cons:
Cannot be used to compare mutually exclusive projects
Cannot be used when there are unconventional cash flows
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PROS AND CONS OF THE PAYBACK RULE

Pros:
Easy to calculate and has a straightforward interpretation

Cons:

Doesn’t determine if value is created for the shareholders
gnores risks and time value of money

gnores cash flows after the payback period

The choice of payback period can be arbitrary
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PROS AND CONS OF THE DISCOUNTED PAYBACK RULE

Pros:
Easy to calculate and has a straightforward interpretation

Cons:

Doesn’t determine if value is created for the shareholders
No simpler to calculate than the NPV

Ignores cash flows after the payback period

The choice of payback period can be arbitrary
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To SUMMARIZE

Each of the methods we've covered has pros and cons. The NPV method
is generally preferred.
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WHAT D0 MANAGERS D0?

In practice, CFOs use a mix of the techniques we've discussed (and a few that we didn't).

Percentage of CFOs who Always or Almost Always use a Given Technique (1999):

Percentage . Average Score
Capital Budgeting Always or Almost [Scale is 4 (always) to 0 (never)]
Technique Always Using Overall Large Firms Small Firms

Internal rate of return 76% 3.09 3.41 2.87
Net present value 7 3.08 3.42 2.83
Payback period 57 2.53 2.25 2.72
Discounted payback period 29 1.56 1.55 1.58
Accounting rate of return 20 1.34 1.25 1.41
Profitability index 12 .83 45 .88
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WHAT SHOULD MANAGERS D0?

Managers and CFOs should be focused on maximizing the value per
share to existing shareholders. This is done by undertaking positive
NPV projects and rejecting negative NPV projects.
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INVESTING AND CAPITAL EXPENDITURES

. Spending Spree
InveSTmenTS ﬂnd prOIEC'I'S are Change from previous year in capital

expenditures among S&P 500 firms

generally called CAPITAL EXPENDITURES in  «
financial statements and in the

financial press. 0
WSJ Capital Spending Boom

2000 05 10 15

Note: Data for the first quarter of 2018 is preliminary.
Source: Credit Suisse

Deep Pockets
S&P 500 firms that spent the most on capital
expenditures in the first quarter of 2018

$0billion  $2.5 %5 $75  S10

Alphabet

General
Motors

AT&T
Verizon
Apple
NextEra
Exxon
Amazon.com

Chevron

Microsoft

Note: Data are through Friday. Individual companies
may calculate figures differently.
Source: S&P Dow Jones Indices
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INVESTING AND CAPITAL EXPENDITURES: EXXONMOBIL

CONSOLIDATED STATEMENT OF CASH FLOWS
Note
Reference
Number 2017 2016 2015
(millions of dollars)
Cash flows from operating activities
Net income including noncontrolling interests 19,848 8,375 16,551
Adjustments for noncash transactions
Depreciation and depletion 9 19,893 22308 18,048
Deferred income tax charges/(credits) (8,577) (4,386) (1,832)
Postretirement benefits expense
in excess of/(less than) net payments 1,135 (329) 2,153
Other long-term obligation provisions
in excess of/(less than) payments (610) (19) (380)
Dividends received greater than/(less than) equity in current
earnings of equity companies 131 (579) (691)
Changes in operational working capital, excluding cash and debt
Reduction/(increase) - Notes and accounts receivable (3,954) (2,090) 4,692
- Inventories (1,682) (388) (379)
- Other current assets (117) 171 45
Increase/(reduction) - Accounts and other payables 5,104 915 (7,471)
Net (gain) on asset sales 5 (334) (1,682) (226)
All other items - net 5 (771) (214) (166)
Net cash provided by operating activities 30,066 22,082 30,344
Cash flows from investing activities
Additions to property, plant and equipment 5 (15,402) (16,163) (26,490)
Proceeds associated with sales of subsidiaries, property, plant
and equipment, and sales and returns of investments 5 3,103 4275 2,389
Decrease/(increase) in restricted cash and cash equivalents - - 42
Additional investments and advances (5,507) (1,417) (607)
Other investing activities including collection of advances 2,076 902 842
Net cash used in investing activities (15,730) (12,403) (23,824)
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TAKEAWAYS

Capital Budgeting is the process of planning and managing a firm’s long-term
Investments.

There are several ways managers evaluate projects, including the NPV, IRR, Payback
Period, and Discounted Payback Period.

The NPV compares the present value of an investment’s future cash flows to the
cost of the investment.

The IRR can be calculated for a project and compared to a required rate of return.

Ultimately, the goal of the financial manager is to maximize the value pre share for
existing shareholders, which is done by selecting value-enhancing (positive NPV)
projects.

TAKEAWAYS
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CAPITAL BUDGETING DECISIONS AND CASH FLOWS

The NPV and IRR are frequently used to evaluate investments and
make capital budgeting decisions.

These methods consider the cost of an investment and the cash flows
that result from undertaking a project.

We now consider which cash flows should be included in capital
budgeting analysis.

RELEVANT CASH FLOWS 4



CAPITAL BUDGETING DECISIONS EXAMPLE

Amazon is interested in building a new distribution center in Baton Rouge, LA. They
estimate that 30,000 new people will enroll in Prime as a result and make Amazon
their first stop for shopping. Below is Amazon’s cash flows with and without the
project. How would you calculate the NPV of the distribution center?

Amazon 2019 2020 2021

Cash Flows without New Center $143 M $156 M $175 M
Cash Flows of the New Center ($30 M) $15M $17 M
Total $113 M $171 M $192 M

Discount the Cash Flows of the New Cenfer after 2019 and subtract the initial cost
of the investment to find the NPV.

RELEVANT CASH FLOWS



RELEVANT CASH FLOWS FOR CAPITAL BUDGETING

The relevant cash flows are a firm’s future cash flows that come about
as a direct consequence of the project.

INCREMENTAL CASH FLOWS are this difference between a firm’s future cash
flows with a project and those without a project and should be used in
the capital budgeting decision.

Cash flows that would exist without the investment should not be
considered.

RELEVANT CASH FLOWS 6



CAPITAL BUDGETING DECISIONS EXAMPLE

What are the incremental cash flows? Which cash flows should not be
considered when evaluating this projeci?

Amazon 2019 2020 2021

Cash Flows without New Center $143 M $156 M $175 M
Cash Flows of the New Center ($30 M) $15M $17 M
Total $113 M $171 M $192 M

This is the STANDALONE PRINCIPLE, whereby we assume that the project is separate

from the firm and is evaluated on its own merits in isolation from other
activities or projects.

RELEVANT CASH FLOWS



IDENTIFYING RELEVANT CASH FLOWS

lt's not always easy to determine if a cash flow should be included in the capital budgeting
decision. Examples of costs and cash flows we need to think about carefully are:

Sunk CosTs
OpPORTUNITY COSTS
SIDE EFFECTS

NET WORKING CAPITAL
FINANCING COSTS
TAXES

RELEVANT CASH FLOWS 8



SUNK COSTS

A SUNK CosT is a cost that has been incurred, cannot be removed, and
therefore should no7 be considered in an investment decision.

RELEVANT CASH FLOWS 9



SUNK COSTS EXAMPLE

MGM Resorts International hires a consultant to evaluate whether they
should build a new casino on the Las Vegas strip. Should the fee for the
consultant be included in the NPV calculation with the “initial
investment™?

NO. The fee needs to be paid regardless of whether or not MGM
undertakes the investment.

RELEVANT CASH FLOWS 10



OpPORTUNITY COSTS

An OppoRTUNITY COST is the most valuable alternative that is given up if
a particular investment is accepted. These shou/d be considered in the
capital budgeting decision.

RELEVANT CASH FLOWS 11



OPPORTUNITY COST EXAMPLE

MGM Resorts owns a large parking garage a few blocks down the Vegas strip

from its current location. It acquired this structure a decade ago for $30

million. Today, MGM can sell the garage for $100 million. They decide to build

g new cu?sino at that location. Should we include this in the capital budgeting
ecision®

YES. We would include the $100 million that we cou/d have gotten for the
garage as an opportunity cost when evaluating this project. The $30 million,
however, is a sunk cost.

RELEVANT CASH FLOWS 12



SIDE EFFECTS

A SIDE EFFECT is a way a project can impact other projects at the firm.
Side effects should be included in the capital budgeting analysis.

EROSION is a side effect wherehy a new project negatively impacts cash
flows of your current investments.

RELEVANT CASH FLOWS 13



SIDE EFFECTS EXAMPLE

MGM Resorts builds the new casino on the strip, but in doing so pulls
customers from its existing casino, the MGM Grand. Should we consider
this in the NPV calculation?

YES. We should subtract the cash flows generated by customers moving
from the old casino to the new one before we calculate the NPV of the
new casino’s cash flows.

RELEVANT CASH FLOWS 14



NET WORKING CAPITAL

Recall
curren

We inc
projec
payab

As pro

NET WORKING CAPITAL is the difference between current assets and

t liabilities.

ude /nvestments in net working capital when evaluating a
. This includes purchasing of inventories, increases in accounts

e, and increases in cash.

jects wind down, inventories are sold and accounts are paid off;

therefore, the change in NWC is reversed in the final investment

period
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NET WORKING CAPITAL EXAMPLE

MGM Resorts acquires new slot machines from suppliers on credit for
the new casino. As a result, its accounts payable increases. Should this
be included when evaluating a project?

YES. The increase in current liabilities affects net working capital.
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FINANCING COSTS

FINANCING COSTS such as interest expense on debt used to finance the
project are 7o/ included. This is because firms generally raise money
for multiple projects, not just one.

RELEVANT CASH FLOWS 17



FINANCING COSTS EXAMPLE

MGM Resorts issued bonds (raised debt) for this new casino project, as
well as for other projects it is implementing in the US and globally.
Should the coupon payments to bond holders be deducted from the
cash flows the new casino generates?

NO. We don’t include financing costs.
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TAXES

All cash Flows should be considered after taxes have heen paid.
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TAXES EXAMPLE

MGM Resorts generates cash flows of $100 M per year from the new

casino. It pays $20 M of these cash flows in taxes. Should we use
$100- $20 = $80 M as the cash flows when computing the NPV?

YES. We always assume the incremental cash flows are after tax. Be
sure to only pay the portion that the /ndividval project contributes to
the tax hill.

RELEVANT CASH FLOWS
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To SUMMARIZE

We consider affer-fax incremental cash flows when evaluating a
project. Sunk costs and financing costs shouldn’t be included in the
analysis while opportunity costs, side effects, changes in net working
capital, and taxes should be.
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PRO FORMA STATEMENTS AND PROJECT

CASH FLOWS




PRO FORMA FINANCIAL STATEMENTS

Pro FORMA is Latin for “as a matter of form.”

PRO FORMA STATEMENTS are financial statements, particularly the income
statement, that project future years’ performance and standing.

We can use these statements to project cash flows of an investment
opportunity.

PRO FORMA AND CASH FLOW 23



EXAMPLE: WHOLE FOODS

Whole Foods is thinking about developing a new diet drink that has all the
nutrients needed for daily life. It expects that it can sell 50,000 cans per year
at $4 each. The cost will be about $2.50 each. Health fads usually come and
go quickly, so this project has a 3 year useful life. A production facility will
need fo be rented at $12,000 per year, and $90,000 of manufacturing
equipment (also with a life of 3 years) will be purchased. An investment of
$20,000 of net working capital is required, and the tax rate is 34%. They
require a 20% return on this project. Should Whole Foods pursue this project?

PRO FORMA AND CASH FLOW 24



EXAMPLE: WHOLE FOODS

Summarize a year’s information in a pro forma income statement:

Sales (50,000 units at $4/unit)
Variable costs ($2.50/unit)
Fixed costs

Depreciation ($90,000/3)
EBIT

Taxes (34%)

Net income

$

200,000
125,000
12,000
30,000

33,000
11,220

21,780

PRO FORMA AND CASH FLOW
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EXAMPLE: WHOLE FOODS

To obtain the project cash flows, we use the following formula:

Cash Flow, = OCF, — ANWC, — Capital Spending,

where

OCF, = EBIT, 4+ Depreciation, — Tazes,
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EXAMPLE: WHOLE FOODS

What's the project’s OCF?
Sales (50,000 units at $4/unit) $ 200,000
Variable costs ($2.50/unit) 125,000
Fixed costs 12,000
Depreciation ($90,000/3) 30,000
EBIT $ 33,000
Taxes (34%) 11,220
Net income $ 21,780

0CF = 33,000 + 30,000—11,220 = 51,780
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EXAMPLE: WHOLE FOODS

Now, we can build a timeline using the 0CF, ANWC, and capital
spending information from the problem:

Year
0 1 2 3
Operating cash flow $ 51,780 $ 51,780 $ 51,780
Changes in NWC $ (20,000) $ 20,000
Capital spending (90,000)
Total project cash flow $ (110,000) $ 51,780 $ 51,780 $ 71,780

Notice that the NWC is recovered at the end of the project. The capital
spending is on manufacturing equipment (the depreciable asset).

PRO FORMA AND CASH FLOW
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EXAMPLE: WHOLE FOODS

Using the Total Project Cash Flow, calculate the NPV and IRR.

Year
0 1 2 3

Operating cash flow $ 51,780 $ 51,780 $ 51,780
Changes in NWC $ (20,000) $ 20,000
Capital spending (90,000)

Total project cash flow $ (110,000) $ 51,780 $ 51,780 $ 71,780
NPV = $10,647.69

IRR = 25.76%

Whole Foods should accept the project.
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DEPRECIATION

Why do we subtract depreciation when calculating EBIT, only to add it
right back in the OCF formula?

Income tax is calculated on the income affer we deduct depreciation.
The higher our depreciation expense, the lower our tax bill (all else
equal).

Depreciation therefore has cash flow implications.
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DEPRECIATION TAX SHIELD

The DEPRECIATION TaX SHIELD is simply the depreciation expense times the
tax rate.

This is the increase to OCF by being able to “expense” depreciation.
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DEPRECIATION TAX SHIELD EXAMPLE

Sales (50,000 units at $4/unity ~ $ 200,000 Sales (50,000 units at $4/unity ~ $ 200,000
Variable costs ($2.50/unit) 125,000 Variable costs ($2.50/unit) 125,000
Fixed costs 12,000 Fixed costs 12,000
Depreciation ($90,000/3) 30,000 Depreciation 0
EBIT $ 33,000 EBIT $ 63,000
Taxes (34%) 11,220 Taxes (34%) 21,420
Net income $ 21,780 Net income $ 41,580
0CF = 33,000 + 30,000— 11,220 = 51,780

OCF = 63,000 + 0—21,420 = 41,580
51,780 — 41,580 = 10,200
Depreciation Tax Shield = 0.34 x 30,000 = 10,200
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EXAMPLE 2: MCDONALD’S

McDonald’s is considering the development of a “Hoof & Bone™ Burger,
made of all the parts of the cow that doesn’t go into the Big Mac. They
plan on offering this sandwich as a limited-time 3 year engagement. A
new factory will cost $2.97 million, which will depreciate by the sume
amount each year to zero. They estimate that they will sell $2,170,000
worth of burgers each of the year while incurring annual costs of
$865,000. Assuming a tax rate of 35% and a required return of 9%,
should McD’s undertake this project? Use both the NPV and IRR method.
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EXAMPLE 2: MCDONALD'S

Summarize information in a pro forma income statement.

Sales $ 2,170,000
COGS 865,000
Depreciation ($2.97M/3) 990,000
EBIT $ 315,000
Taxes (35%) 110,250
Net income $ 204,750
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EXAMPLE 2: MCDONALD’S

Find the OCF.
Sales $ 2,170,000
COGS 865,000
Depreciation ($2.97M/3) 990,000
EBIT $ 315,000
Taxes (35%) 110,250
Net income $ 204,750

OCF = EBIT + DEP — TAXES = 315,000 + 990,000 — 110,250 = 1,194,750
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EXAMPLE 2: MCDONALD’S

Present the Total Project Cash Flow and find the NPV and IRR.

Year
0 1 2 3

Operating cash flow $ 1,194,750 $ 1,194,750 $ 1,194,750

Changes in NWC $ - $

Capital spending (2,970,000)

Total project cash flow $ (2,970,000) $ 1,194,750 $ 1,194,750 $ 1,194,750
NPV = $54,264.30
IRR = 10.02%

McD’s should develop the Hoof & Bone Burger.

PRO FORMA AND CASH FLOW
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SALVAGE VALUE

What if the equipment has a SALVAGE VALUE of $360,000 in the final year, and it can be sold for that

amount?
Year
0 1 2 3
Operating cash flow $ 1194750 $ 1,194,750 $ 1,194,750
Changes in NWC $ - $ -
Salvage Value $ 360,000
Capital spending (2,970,000)
Total project cash flow $ (2,970,000) $ 1,194,750 $ 1,194,750 $ 1,554,750
NPV = $332,250.35
IRR = 14.89%
McD’s should develop the Hoof & Bone Burger.
PRO FORMA AND CASH FLOW
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To SUMMARIZE

Once we understand the relevant cash flows, we can develop pro forma
statements for the life of the project and calculate the NPV and IRR.
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TAKEAWAYS

We need to be sure to only include relevant cash flows when
considering a project.

Relevant cash flows include opportunity costs, side effects, net working
capital, and taxes.

Pro forma statements present projections for the cash flows that an
investment opportunity yields.

Operating cash flow is calculated using the EBIT, adding depreciation,
and subtracting taxes.

TAKEAWAYS
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RETURNS




PERSPECTIVE

Roughly 90 years ago, your great-grandmother opened 4 “managed” accounts
and put $100 (~$1400 in today’s dollars) in each for your just-born
grandfather. These accounts were investments in:

(1) Treasury Bills

(2) Long-term Government Bonds
(3) Stocks of Large Companies
(4) Stocks of Small Companies

Your grandfather has forgotten about those accounts until today. How much
do you think would be in each?

RETURNS 4



PERSPECTIVE

(1) Treasury Bills: A $100 investment in 1925 is now worth
$2,058.00

(2) Long Term Government Bonds: A $100 investment in 1925 is now
worth

$10,914.00

RETURNS 5



PERSPECTIVE

(3) Large Company Stocks: A $100 investment in 1925 is now worth
$467,688.00

(4) Small Company Stocks: A $100 investment in 1925 is now worth
$2,664,117.00

RETURNS 6



RETURNS

Your RETURN ON INVESTMENT is your gain (or loss) from holding some
financial asset.

Generally, we think in terms of

(1) Dollar Returns

(2) Percentage Returns

RETURNS 7



(1) DOLLAR RETURNS

DOLLAR RETURNS are how much more or less cash you have for holding an
asset for a period of time. It consists of two components:

(1) Income Component: dividends & interest

(2) Capital Gain (or Loss) Component: change in value from
beginning period o ending period

RETURNS 8



(1) DOLLAR RETURNS EXAMPLE

Given the information from /inance. yahoo.com on the next slide, what
is your dollar return assuming you purchased 100 Coca-Cola shares at
the Close Price on January 1, 2018 and sold 100 Coca-Cola shares at

the Close Price on April 1,2018?
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(1) DOLLAR RETURNS EXAMPLE

The Coca-Cola Company (KQ)
MYSE - Nasdag Real Time Price. Currency in USD

43.59 1034 (+0.79%)

As of 3.37TPM EDT. Market open.
Date

Apr 01, 2018
Mar 14, 2018
Mar 01. 2018
Feb 01. 2018

Jan 01, 2018

Open

43.440

43.100

47.410

45910

7 Add to watchlist

High

45.030

45.090

47.730

45620

Low

41.910

42.250

42.190

45340

Close*

43.210

0.39 Dividend

43.430

43.220

47.550

Income Component: Dividend x Shares = 0.39 x 100 = $39
Capital Gain (Loss) Component: (End — Beginning) x Shares = ($43.210 - $47.590) x 100 = -$438

Total Dollar Return = Income + Capital Gain (Loss) = $39 + ($438) = -$399

Adj Clogs*

42.829

42670

42.464

46757

“aolume

256,838,800

278,776,900

292,809,500

256,362,300

RETURNS
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(2) PERCENTAGE RETURNS

The PERCENTAGE RETURN tells us how much we get for each $1 invested.
As we've seen before, the percentage return consists of:
(1) Dividend Yield
(2) Capital Gains Yield

RETURNS 11



(2) PERCENTAGE RETURNS

The dividend yield expresses the dividend as a percentage of the
beginning stock price.

Dy
P

Dividend Yield =

RETURNS 12



(2) PERCENTAGE RETURNS

The capital gains yield is the percent change in price.

P — P

Clapital Gains Yield =
Py

RETURNS 13



(2) PERCENTAGE RETURNS EXAMPLE

Suppose you pay $37 for a share of Pfizer. This firm pays a dividend of

$1.85. At the end of the year, you sell this share for $40.33. What’s the
percent refurn?

Dividend Yield
=1.85/37=10.05=5%

Capital Gains Yield
=(40.33—37) /37 =10.09 = 9%
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(2) PERCENTAGE RETURNS EXAMPLE, CONT.

Now we can find the total return:

Total Percent Return = Dividend Yield + Capital Gains Yield

=5%+ 9%
= 14%

Our percentage return is 14%, or 14 cents per dollar invested.
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To SUMMARIZE

Our return on investment can be presented in dollar terms or
percentage returns. Both have a type of income and capital gains (loss)
component.

RETURNS 16
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SMALL STOCKS: smallest 20% of companies
on the NYSE.

LARGE STOCKS: the S&P 500

LONG-TERM US GOVERNMENT BONDS: 20 year
maturity

U.S. TREASURY BILLS: 1 month maturity

HISTORY 18




HISTORICAL RETURNS

Why not just hold the small stocks?

Why would anyone hold T-bills?

Do all investors buy these investments and hold for 90+ years?
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Total annual returns (in percent)

HISTORICAL RETURNS- SMALL STOCKS VS. T-BILLS
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HISTORICAL RETURNS- VARIOUS INVESTMENTS

Large- Long-Term U.S. Consumer

Company Government Treasury Price

Year Stocks Bonds Bills Index
2000 -9.10 17.22 5.98 3.39
2001 —-11.89 5.51 3.33 1.55
2002 -22.10 1515 161 2.38
2003 28.89 2.01 94 1.88
2004 10.88 8.12 1.14 3.26
2005 4.91 6.89 2.79 3.42
2006 15.79 .28 4.97 2.54
2007 5.49 10.85 4.52 4.08
2008 —37.00 41.78 1.24 .09
2009 26.46 —25.61 15 2.72
2010 15.06 .13 14 1.50
2011 2.11 35.75 .06 2.96
2012 16.00 1.80 .08 1.74
2013 32.39 -14.69 .05 1.50
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To SUMMARIZE

Riskier assets tend to provide higher returns. Risky small stocks have
had annual returns as good as 143% and as bad as -53%. Safe T-hills
have never had a negative return, but have never returned more than

15%.
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AVERAGE RETURNS: THE FIRST LESSON




AVERAGE RETURNS BY INVESTMENT TYPE

Investment Average Return
Large-company stocks 12.1%
Small-company stocks 16.9
Long-term corporate bonds 6.3
Long-term government bonds 5.9

U.S. Treasury bills 3.5
Inflation 3.0

AVERAGE RETURNS 24



RISK PREMIUM

The Risk PREMIUM is the excess refurn required from an investment in a
risky asset over that required from a risk-free investment. It’s found
by subtracting the risk free rate from the average return.

Investment Average Return Risk Premium
Large-company stocks 12.1% 8.6%
Small-company stocks 16.9 13.4
Long-term corporate bonds 6.3 2.8
Long-term government bonds 5.9 2.4

U.S. Treasury bills gih .0

AVERAGE RETURNS
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THE FIRST LESSON

RISKY ASSETS, ON AVERAGE, EARN A RISK PREMIUM

Investment Average Return Risk Premium
Large-company stocks 25 8.6%
Small-company stocks 16.9 13.4
Long-term corporate bonds 6.3 2.8
Long-term government bonds 5.9 2.4

U.S. Treasury bills gih .0
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VARIABILITY OF RETURNS: THE SECOND

LESSON




VARIABILITY OF RETURNS

In order to determine a level of risk, we need to understand the
spread of an asset’s returns overtime. This is known as the VARIABILITY

OF RETURNS.

We use the VARIANCE and STANDARD DEVIATION of returns as measures of
VOLATILITY, or risk.

VARIABILITY OF RETURNS 28



VARIANCE

The VARIANCE is the average squared difference bhetween the actual return and

the average return. A higher variance indicates that returns are more spread
out from the mean.

Va'r(R) = g? = ﬁ[(Rl — R)2 + ... + (RT — R)2]

R is the return of an asset.
R-bar is the average return of the asset.
T represents the number of returns.
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VARIANCE EXAMPLE: KROGER

Suppose Kroger stock has returned the following over the past 4 years:
10%, 12%, 3%, -9%. What is the VARIANCE of returns over this time
period?

VARIABILITY OF RETURNS 30



VARIANCE EXAMPLE: KROGER

Returns: 10%, 12%, 3%, -9%.

Var(R) = o = Tl_ (R1 — R)2 + ...+ (Rp — R)Z]

(1) Calculate the average (R-bar) first
(0.10+0.12 + 0.03 + (-0.09)) / 4 = 0.04 = 4%
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VARIANCE EXAMPLE: KROGER

Var(R) = 0% = ——[(R1 ~ R + .. + (Rr — R)?

(2) Find the difference (or deviation) hetween each return and the average:

(1) Actual Return (2) Average Return (3) Deviation 1 -2

0.10 0.04 0.06
0.12 0.04 0.08
0.03 0.04 -0.01
-0.09 0.04 -0.13
Total: 0.16 0.00
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VARIANCE EXAMPLE: KROGER

Var(R) = o2 %[(Rl R+ ..+ (Rp — RB)?

(3) Obtain the sum of the squared deviations (note that the sum is a/ways 0):

(1) Actual Return (2) Average Return (3) Deviation 1 - 2 (4) Squared Deviation
0.10 0.04 0.06 0.0036
0.12 0.04 0.08 0.0064
0.03 0.04 -0.01 0.0001
-0.09 0.04 -0.13 0.0169
Total: 0.16 0.00 0.0270

VARIABILITY OF RETURNS
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VARIANCE EXAMPLE: KROGER

Va'r(R) = g? = ﬁ[(Rl — R)2 + ... + (RT — R)2]

(4) Divide the sum of the squared deviations by T-1:
VAR(R) = o? = 0.0270 / (4—1) = 0.009
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VARIANCE EXAMPLE: KROGER

Thus, the variance is 0.009.

The unit is “squared” percentages, which is difficult to interpret, so we
generally use the STANDARD DEVIATION to measure volatility of returns.
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STANDARD DEVIATION

The STANDARD DEVIATION is the positive square root of the variance.

SD(R) = 0 = Vo2 = /Var(R)

The units are in percent.
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STANDARD DEVIATION EXAMPLE: KROGER

SD(R) = 0 = Vo2 = /Var(R)

The standard deviation of the Kroger returns is the square root of
0.009, which is 0.09486833 = 9.49%.
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REAL-WORLD EXAMPLE: VFINX

We can obtain the standard deviation of returns for the Vanguard
VFINX S&P 500 Index Fund on Morningstar’s website here.

Vanguard

VARIABILITY OF RETURNS 38


http://performance.morningstar.com/fund/ratings-risk.action?t=VFINX&region=usa&culture=en_US

Average Standard Frequency
Series Return Deviation Distribution
Large-company stocks 12.1% 202% ‘ “ ‘l‘
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THE SECOND LESSON

THE GREATER THE RISK, THE GREATER THE POTENTIAL REWARD.
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RISK PREMIUM AND THE REQUIRED RETURN

Now that we understand some of the risks and rewards of investing in
financial markets, we can think about what return we should require
on cerfain investments.

An estimate of the return we should require would be the risk free
rate plus the historical risk premium, using the U.S. T-bills as the risk
free rate.
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REAL WORLD EXAMPLE: RiSK PREMIUM & REQUIRED
RETURN

You have a portfolio of small company stocks. What would be a
reasonable required return given a current T-Bill yield of 1.80% (as of

6/25/2018)?
Investment Average Return Risk Premium
Large-company stocks 12.1% 8.6%
Small-company stocks 16.9 13.4
Long-term corporate bonds 6.3 2.8
Long-term government bonds 5.9 2.4
U.S. Treasury bills 3.5 .0

Required Return = 13.4% + 1.80% = 15.2%
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THE STOCK MARKET Risk PRemium (1900-2005)

2

—
[==]

o]

Risk premium (% per year)
N o

[3+]

o

#‘\Qé@p&o@‘&bé@ob" o“c?{}'z’,bg\‘\o‘b‘ﬁo(\%@"\

@ &
& < 2 &

Country

0@

VARIABILITY OF RETURNS 43



T0 SUMMARIZE: THE LESSONS FROM CAPITAL MARKET
HISTORY

Risky assets, on average, earn a risk premium.

The greater the risk, the greater the potential reward.
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ARITHMETIC AND GEOMETRIC AVERAGES




ARITHMETIC AVERAGES

Thus far, we've looked at simple ARITHMETIC AVERAGES. But consider the
following example:

You buy a $100 share which falls to $50 in the first year. This is a
negative 50% return. In the second year, it rises back to $100. This is o

positive 100% return (350 doubling to $100). What is your average
return?

(100% + -50%) / 2 = 25%.
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ARITHMETIC AVERAGES

Your average return on this investment over two years is 25% even
though your stock is worth the same as bhefore!
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GEOMETRIC AVERAGES

We can also compute the GEOMETRIC AVERAGE.

Geometric Average Return = [(1+ Ry) x (1+ Ra) x ... x (1+ Rp)]YT —1

Revisiting the example:
(14(-0.50)) x (1+1.00))/2-1 = (1) /2.1 = ¢
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GEOMETRIC AVERAGE: EXAMPLE

Find the Geometric Average for these 5 annual returns of the S&P 500:

13.75%, 35.70%, 45.08%, -8.80%, and -25.13%
Geometric Average Return = [(1 + R1) X (1 + Ry) x ... x (1 + Rp)]M/T — 1

Returns Product

13.75 1.1375 2].529](]/5)— ]
35.70 x 1.3570 .

45.08 x 1.4508 - 00887
-8.80 x 0.9120 — 887%
-25.13 x_0.7487

1.5291
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ARITHMETIC VS. GEOMETRIC AVERAGE RETURN

The geometric average tells you what you acfvally earned per time
period on average, /nclvding compounding effects. The arithmetic mean
tells you what you earned in a typical time period.

Average Return

Series Geometric Arithmetic
Large-company stocks 10.1% 12.1%
Small-company stocks 12.3 16.9
Long-term corporate bonds 6.0 6.3
Long-term government bonds 55 59
Intermediate-term government bonds 53 5.4
U.S. Treasury bills 3.5 3.5
Inflation 3.0 3.0

Unless otherwise stated, “average” means “arithmetic average.”

AVERAGES
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To SUMMARIZE

The arithmetic average of returns presents what you earn in a typical
year while the geometric average presents what you actually earned
per year, on average, including compounding.
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CAPITAL MARKET EFFICIENCY




FLUCTUATION OF MARKET VALUES

Why do stock and bond prices fluctuate?

Prices change, in part, because new information arrives and investors
reassess asset values based on that information.
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EFFICIENT MARKETS

An EFFICIENT CAPITAL MARKET is a market in which security prices reflect
available information.

The EFFICIENT MARKET HYPOTHESIS states that acfwa/ capital markets are
efficient.
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EFFICIENT MARKETS EXAMPLE

AstraZeneca has, through years of secret R&D, developed a cure for
cancer. They predict this is a highly positive NPV project. They will
make an announcement about this discovery on day 0. Today, on day
-1, the stock price only reflects what is publicly known about
AstraZeneca’s future projects. Tomorrow, when the announcement is
made, the stock price will shoot up and quickly settle as investors buy
and sell shares to adjust to the news.
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EFFICIENT MARKETS EXAMPLE

Overreaction and
220 ~~ correction

180
S Delayed reaction

Price ($)
5

Efficient market reaction

| | | | | | | | s
—8 —-6-4-2 0+2 +4 +6 +8

Days relative to announcement day

Efficient market reaction: The price instantaneously adjusts to and fully
reflects new information; there is no tendency for subsequent increases and
decreases to occur.

The price partially adjusts to the new information; eight
days elapse before the price completely reflects the new information.
Overreaction: The price overadjusts to the new information; it overshoots
the new price and subsequently corrects.
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EFFICIENT MARKETS CONSEQUENCES

If asset prices fully reflect available information, you cannot make
money by frading based on past information (earnings, ROA, past stock
returns). And making money on just-released news is difficult as the

prices quickly adjust.

Some disagree. .. and how efficient markets are is a matter of debate.
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To SUMMARIZE

In efficient markets, prices adjust quickly and correctly to new
information.
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TAKEAWAYS

We learn two important lessons from capital market history: risky assets
on average earn a risk premium, and the greater the risk, the greater the
potential reward.

The standard deviation gives us a measure of risk by looking at the
variability of returns.

The arithmetic average presents the returns you'd achieve in a typical
period while the geometric average presents the returns you'd actually
achieve on average over a period.

Efficient markets suggest that asset prices in the market reflect all publicly
available information.
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EXPECTED RETURN

The EXPECTED RETURN is the return a risky asset is expected to yield in
the future.

While we estimated average returns and variances using historical

data in the previous chapter, we now do so based on projections of the
future.
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RISK & RETURN EXAMPLE

To illustrate this concept, assume we hold two stocks for one year.
Stock L is expected to be down 20% during a recession and up 70% during a boom
Stock U is expected to be up 30% during a recession and up 10% during a boom

Let’s find the variance and standard deviation for each stock.

EXPECTED RETURNS AND VARIANCES



RiSK & RETURN EXAMPLE

Assume there’s a 50% chance that either a recession or hoom occurs next
year.

State of Economy  Probability of State  Rate of Return L Rate of Return U
Recession 0.5 -20% 30%
Boom 0.5 70% 10%

1.00

E(R) = -0.2(0.5) + 0.7(0.5) = 0.25 = 25%
E(R,) = 0.3(0.5) + 0.1(0.5) = 0.20 = 20%

EXPECTED RETURNS AND VARIANCES



RiSK & RETURN EXAMPLE

We can find the variance and standard deviation as well. Note here, instead
of dividing by (T-1), we multiply by the probabilities:

State of Economy  Probability of State  Rate of Return L Rate of Return U
Recession 0.5 -20% 30%
Boom 0.5 70% 10%

1.00 E(R) = 25% E(R) = 20%

Var(R ) = 0.5(-0.20-0.25)% + 0.5(0.7-0.25) = 0.2025 and SD =45%
Var(R,) = 0.5(0.30-0.20)? + 0.5(0.10-0.20) = 0.01 and SD = 10%

EXPECTED RETURNS AND VARIANCES



RiSK & RETURN EXAMPLE

Summarizing what we’ve found:

Stock L Stock U
E(R) 25% 20%
Var 0.2025 0.0100
SD 45% 10%

EXPECTED RETURNS AND VARIANCES 8



To SUMMARIZE

The expected return can be found by summing the probabilities
multiplied by returns across states. The variance is found by summing
the probabilities multiplied by the squared deviations across states.

Now that we can do this for individual assets, we can think about
portfolios.
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PORTFOLIO OF ASSETS

We've calculated the return and risk for single assets in the previous
section, but investors rarely hold just one asset.

We can use similar methods for a PORTFOLIO, or a collection of assets, to
see how an investor’s investments do overall.
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PORTFOLIO EXAMPLE

Find the portfolio expected return, variance, and standard deviation
given the following information, assuming you hold each share in
equal proportions.

State of Economy Probability of State  IBM  Microsoft  Apple

Boom 0.4 10% 15% 20%
Bust 0.6 8% 4% 0%
1.00

PORTFOLIOS
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PORTFOLIO EXAMPLE: E(R)

State of Economy Probability of State IBM Microsoft Apple
Boom 0.4 10% 15% 20%
Bust 0.6 8% 4% 0%

E(R) 5, = 0.4(0.10) + 0.6(0.08) = 8.8%
E(R)y ... = 0.4(0.15) + 0.6(0.04) = 8.4%
E(R),,1, = 0.4(0.2) + 0.6(0.0) = 8.0%

ER),, . = (1/3)(8.8%) + (1/3)(8.4%) + (1/3)(8.0%) = 8.4%

PORTFOLIOS
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PORTFOLIO EXAMPLE: VARIANCE & STANDARD DEVIATION

State of Economy Probability of State IBM Microsoft Apple
Boom 0.4 10% 15% 20%
Bust 0.6 8% 4% 0%
E(R)goom = (1/3)10%) + (1/3)(15%) + (1/3)(20%) = 15%
E(Rlpor = (1/3)8%) + (1/3)4%) + (1/3)0%) = 4%
VAR, ... = 0.4(15% - 8.4%)% + 0.6(4% - 8.4%)2= 0.002904
SD,.. ... = 0.002904 = 5.39%

PORTFOLIOS
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PORTFOLIO EXAMPLE: SUMMARY

We've found the following:
E(R)pgritorio = 8-4%
VAR, .,;i, = 0.002904
SD =5.39%

Portfolio
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To SUMMARIZE

We can find the expected return of a portfolio by considering the
assets’ weighting and return in each state. To find the variance and

standard deviation, we use the expected return and returns in each
state of the entire portfolio.

We can now learn about the benefits of diversification.
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RETURNS

Returns consist of an expected and unexpected portion. Let’s consider
an example.
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EXPECTED AND UNEXPECTED RETURNS: GENERIC CoO.

What will determine the price of Generic Co.'s shares in one year? The
expected portion is what investors generally believe based on their
own forecasts or the company’s forecasts. The unexpected portion is
due to surprises in the news that has an affect on Generic Co.’s future
viability, cash flows, and value.

Total Return = R=FE(R)+ U
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UNEXPECTED RETURN

The unexpected portion of the return is the true risk of the

investment. If we receive exactly what we expect, then the asset is
risk-free.

Furthermore, there are two components to this “surprise” component
of the return: systematic and unsystematic risk.
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(1) SYSTEMATIC RISK

SYSTEMATIC RisK affects many assets. These are surprises that influence

the market overall.

Example: A news repor

that GDP is unexpectedly falling and

unemployment is unexpectedly rising hurts Generic Co. and just about

all other companies na

ion-wide.
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(2) UNSYSTEMATIC RISK

UNSYSTEMATIC RISK affects, at most, a small number of assets. These
surprises are sometimes called vnigue or firm-specific risk.

Example: Assume Generic Co. is an oil refinery company and they
unexpectedly strike a massive oil reserve on their land. This wouldn't
necessarily echo across the country, but would be quite good for
Generic Co.
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SYSTEMATIC AND UNSYSTEMATIC RETURNS

We can now rewrite the surprise component of returns:

R=FER)+U
R = E(R) + Systematic Portion + Unsystematic Portion
R=FER)+m+e¢

Now that we understand risk, what can we do to reduce it?
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DIVERSIFICATION

DIVERSIFICATION involves spreading an investment across a number of
assets. Doing so will eliminate some, but not all, risk.

Specifically, diversification helps to eliminate the unsystematic portion
of risk.
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(3)
(2) Ratio of Portfolio

(1) Average Standard Standard Deviation to
Number of Stocks Deviation of Annual Standard Deviation
in Portfolio Portfolio Returns of a Single Stock
1 49.24% 1.00
2 37.36 76
4 29.69 .60
6 26.64 54
8 24.98 51
10 23.93 49
20 21.68 44
30 20.87 42
40 20.46 42
50 20.20 41
100 19.69 .40
200 19.42 .39
300 19.34 .39
400 19.29 39
500 19.27 .39
1,000 19.21 .39
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DIVERSIFICATION

Holding a portfolio of many assets effectively cancels out any firm
specific risk.

Unsystematic risk is essentially eliminated by
diversification, so a portfolio with many assets has
almost no unsystematic risk.
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To SUMMARIZE

The return of an asset has a systematic and unsystematic (or firm

specific) portion. Diversification practically eliminates firm specific
risk.

We now move on to quantifying risk with the understanding that firm
specific risk can be eliminated.
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SYSTEMATIC RISK

The SYSTEMATIC RisK PRINCIPLE is the idea that the expected return on a
risky asset depends only on that asset’s systematic risk.

This is because unsystematic risk can be eliminated by diversifying.
The market doesn’t reward risks that are borne unnecessarily.
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BETA

The BETA COEFFICIENT measures the amount of systematic risk present in a
narticular asset relative to that in an average risky asset.

The average asset has a beta of 1.

Apple
Netflix

Disney
Coca-Cola
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PORTFOLIO BETA EXAMPLE

What is the expected return and beta of this portfolio?

Security
Stock A
Stock B
Stock C
Stock D

Amount Invested
$1,000
$2,000
$3,000
$4,000

Expected Return

8%

12%
15%
18%

Beta
0.8

0.95
1.10
1.40

BETA
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PORTFOLIO BETA EXAMPLE

Security Amount Invested Expected Return Beta
Stock A $1,000 8% 0.8

Stock B $2,000 12% 0.95
Stock C $3,000 15% 1.10
Stock D $4,000 18% 1.40

We see that we stocks A, B, C, and D are 10%, 20%, 30%, and 40% of the
portfolio.

E(R)p, ..o = 0.1(8%) + 0.2(12%) + 0.3(15%) + 0.4(18%) = 14.9%
E(B)poitoric = 0-1(0.8) + 0.2(0.95) + 0.3(1.10) + 0.4(1.40) = 1.16
This portfolio has greater systematic risk than the average asset.

BETA
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To SUMMARIZE

The beta coefficient measures the amount of systematic risk a security
or portfolio possesses.

With this understanding, we can now think about how risk is rewarded
in the market place.
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BETA AND THE RISK PREMIUM EXAMPLE

Assume you hold some risky asset, Asset A, with an expected return
of 20% and beta of 1.6. You create a portfolio with 75% of your
holdings in Asset A, and 25% in some risk free asset (say, T-bills) that
returns 8%. Find the expected return and beta of this portfolio.
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BETA AND THE RISK PREMIUM EXAMPLE

E(R),, e = 0.25(0.2) + 0.75(0.08) =11%
BPor’rfoIio — 025(]6) T 075(0) =0.40

We can compute the expected return and beta for the portfolio af
different weightings of Asset A and the Risk Free asset:

50% in A, 50% in Risk Free: E(R),, ...;,=14% and
5% in A, 25% in Risk Free: E(R)p, ;= 17% and

3

3

= 0.8
=1.2

Portfolio

Portfolio
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BETA AND THE RISK PREMIUM EXAMPLE

Let’s plot all these different combinations on a plot with the y-axis the
portfolio expected returns and the x-axis the portfolio betas. The slope
is the “rise over run” also known as the REWARD T0 RISk RATIO.

E(R,) = 20%

Portfolio expected return (E(Rp))

1.6 = BA
Portfolio beta (Bp)
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BETA AND THE RISK PREMIUM EXAMPLE

We can include any number of assets
on this line. All reward-to-risk
ratios must he the same for all
assets, otherwise investors would
“buy up” undervalued assets until they
were properly priced.

E
u
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< | | |
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| |

| |
Ba Bs Be Bp
Asset beta ()

The fundamental relationship between beta and expected return is that all assets must
have the same reward-to-risk ratio, [E(R;) — R/B;. This means that they would all plot
on the same straight line. Assets A and B are examples of this behavior. Asset C’s
expected return is too high; asset D’s is too low.
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THE SECURITY MARKET LINE (SML)

The Security Market Line is the positively sloped straight line
displaying this relationship between expected return and beta.

= E(Rm) — Ry

Asset expected return (E(R;))

|
BM = 1.0
Asset beta ()

The slope of the security market line is equal to the market risk premium — that
is, the reward for bearing an average amount of systematic risk. The equation
describing the SML can be written:

E(R) = Rs + [E(Ry) — R X B;
which is the capital asset pricing model (CAPM).
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THE SECURITY MARKET LINE (SML)

For the market portfolio, we know beta is equal to 1 because it must
have the average systematic risk.

E(Ry) — Ry _ E(Ry) — Ry
B 1

SML Slope = = E(Ry ) — Ry

The expected market return minus the risk free rate is the MARKET RISK
PREMIUM.
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THE CAPITAL ASSET PRICING MODEL

We know that all assets must plot on the SML, or their reward to risk
ratio must be equal to the slope of the SML. Therefore we have:

E(RZ-;.— R _ pra) - R,

Which rearranges to:
E(R;) = Ry + Bi(E(Rm) — Ry)
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THE CAPITAL ASSET PRICING MODEL

E(R;) = Ry + Bi(E(Rwm) — Ry)

The CAPM shows that the expected return depends on

(1) Pure time value of money through the risk free rate

(2) The reward for bearing systematic risk (the market risk
premium)

(3) The amount of systematic risk ([3)
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THE CAPITAL ASSET PRICING MODEL: EXAMPLE

E(R;) = Ry + Bi(E(Rum) — Ry)
Assume the risk free rate is 4%, the market risk premium is 8.6%,

and a particular stock has a beta of 1.3. What is the expected return
on this stock?

E(R) = 0.04 + 1.3(0.086) = 15.18%
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To SUMMARIZE

The SML shows the relationship between expected return and beta.
These concepts of risk and return will be used in the next chapter to
determine the value of a company overall.
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TAKEAWAYS

Investors are only rewarded for taking systematic, or non-diversifiable, risk.

Beta measures the amount of systematic risk in an asset relative to the average
risky asset.

The SML displays the relationship between expected return and beta. All risky
assets should lie on this line.

The CAPM comes from the understanding that the reward to risk ratio for all assets
should equal the slope of the SML.

Understanding these relationships between risk and return will allow us to set
suitable discount rates for valuing a company.

TAKEAWAYS
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THE CoST OF CAPITAL




WHAT WE'VE LEARNED SO FAR

When valuing an investment, we discount the cash flows to the
present by using a discount rafe.

Similarly, when finding the NPV of a project, we discount the
incremental and relevant cash flows to the present.
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REQUIRED RETURNS

When we say the required return on an investment is 10%, we usually
mean that the investment will have a positive NPV only if its returns

exceed 10%.

The firm must return 10% on the investment to compensate investors
for the use of the capital needed to finance the project.

10%, in this case, would be the CoST OF CAPITAL.

COST OF CAPITAL 5



THE CoST OF CAPITAL

The CosT OF CAPITAL is the minimum required return associated with a
project.

The return an investor in a security receives is the cost of that security
to the company that issued it. Therefore, the Cost of Capital to a firm is
a required return to an investor.
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THE CoST OF EQUITY AND THE COST OF DEBT

A firm has both equity holders and debt holders, and each have a
required return.

We will calculate the WEIGHTED AVERAGE C0ST OF CAPITAL (WACC) which
includes both the Cost oF EQuITY and the CoST OF DEBT.

The Cost oF EQuITY (DEBT) is the return that equity (debt) holders require
on their investment in the firm.

COST OF CAPITAL 7
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THE COST OF EQUITY

The Cost of Equity is the required return to shareholders of a stock.

We can use either the DIVIDEND GROWTH MODEL or the CAPITAL ASSET PRICING
MoDEL to find this required return, both of which we’ve seen hefore.
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THE CosST OF EQUITY: DIVIDEND GROWTH MODEL

Kramerica Industries paid a $4 dividend last year. The stock currently
sells for $60 per share. The dividend is expected to grow steadily at
6% per year. What is the cost of equity?

~ $4 % (1.06)

R
E 60

+ 0.06 = 13.07%
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THE CosT OF EQuITY: CAPM

Kramerica Industries has a beta of 1.85. Last year, the S&P 500
returned 7.1%. The return on T-bills is 0.10%. What is the cost of
equity?

Rg =Ry + Be(Rvm — Ry)
Rr = 0.001 + 1.85(0.071 — 0.001) = 13.05%

THE COST OF EQUITY 11



To SUMMARIZE

To find the Cost of Equity, which is the return that equity holders
require, we can use either the dividend growth model or the CAPM.
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THE CoST OF DEBT

The Cost of Debt is the return that a firm’s creditors require on new
borrowing.

This is the yield to maturity.
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THE CoST OF DEBT

Kramerica Industries issued a 30 year, 7% (annual coupon) bond 8
years ago. Today, the bond sells for 96% of its face value, or $960.
What is the cost of deht?

Find the YTM: N = 30, PMT = 70, FV = 1000, PV = -960
CPT I/Y = 7.33%

The Cost of Debt is 7.33%. This is nof the coupon rate, because this is
not a new deht issue.
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To SUMMARIZE

The Cost of Debt is the yield to maturity or the cost of new horrowing
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THE WEIGHTED AVERAGE COST OF CAPITAL




DEBT AND EQUITY

I
|

I

e costs of w

ne value of t

iC

1€

ne firm finances capital budgeting activities through debt and equity,

1 we've just found.

firm, therefore, is the market value of debt and the

markef value of the equity.

V=E+D
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CAPITAL STRUCTURE WEIGHTS

The CAPITAL STRUCTURE WEIGHTS are the percentage of debt and equity
that comprise the firm.

Example: If the total market value of the firm’s equity is $200 million
and the total market value of the firm’s debt is $500 million, then
E/V=200/(200+500)= 28.6% and D/V= 500/(200+500)=71.4%

WACC
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THE WEIGHTED AVERAGE COST OF CAPITAL

To determine the overall cost of capital, multiply the weights of debt
and equity by their costs in the WACC formula:

E D
WACC = —R 1 —T~)—R
% g+ ( C)V D

Recall that interest payments are tax deductible. Multiply the return on
debt by 1 minus the tax rate to arrive at our after-tax cost of debt.
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WACC EXAMPLE

Tech Enterprises has 1.4 million shares outstanding, and the stock sells
for $20 per share. The firm’s debt has a total face value of $5 million,
is priced to yield 11%, and was recently quoted at 93% of par. The
rate on T-Bills is 8%, the market risk premium is 7%, and the beta is
0.74. Assuming a corporate tax rate of 34%, what is the WACC?
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WACC EXAMPLE

Step 1: Cost of Equity

Rg = Ry + Be(Ry — Ry)
Re = 0.08 + 0.74(0.07) = 13.18%
Step 2: Cost of Debt
From the problem, the debt is priced to yield 11%.
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WACC EXAMPLE

Step 3: Market Value of Equity
1.4 million shares x $20 = $28,000,000

Step 4: Market Value of Debt
0.93 x $5,000,000 = $4,650,000

WACC 23



WACC EXAMPLE

Step 5: Capital Weights

E/V = 28M / (28M + 4.65M) = 0.8576
D/V = 4.65M /(28M + 4.65M) = 0.1424
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WACC EXAMPLE

Step 6: WACC

WACC =

WACC = 0.8576(0.1318) -

E D
— 1 —T~)—R
VRE+( C)V D

- (1-0.34)(0.1424)(0.11) = 12.34%

The overall cost of capita

is 12.34%
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USING THE WAC(

Now that we know how to calculate the WACC, we can use it to find the
present value of future cash flows .
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USING THE WAC(: EXAMPLE

A firm is considering a project that will result in initial after-tax cash
savings of $5,000,000 at the end of the first year. These savings will
grow at a rate of 5% per year. The firm is comprised of 2/3 Equity and
1/3 Debt, has a cost of equity of 29.2%, a cost of debt of 10%, and a
tax rate of 34%. Assuming the project costs $15 million, should the
firm accept?

WACC 27



USING THE WAC(: EXAMPLE

WACC = (2/3) x 0.292 + (1/3) x 0.1 x (1-0.34) = 21.67%

Then, we plug in the WACC as our required return in the present value
of a growing perpetuity formula:

And P, =5/(0.2167 — 0.05) = $30 million, accept.
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To SUMMARIZE

The WACC provides the overall cost of capital for a firm, using the cost
of equity, debt, their weights, and the tax rate. We can use the WACC to
discount future cash flows.
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TAKEAWAYS

The firm’s cost of capital consists of the cost of equity and the cost of
debt.

The cost of equity can be found using the dividend growth model or the
CAPM.

The cost of debt is the YTM.

The WACC is the overall cost of equity considering the weights of
equity and debt.

The WACC can be used when discounting future cash flows to value a
capital budgeting activity.
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