
Notes for Finance 300

TA: Gabriel Martinez-Roa∗

1 Lecture on 09/04/2019

TOPICS: (Chapters 1 and 5)

1. Business Organization (Organogram)

2. Agency Relationships

3. Rising Funds

4. Financial Environment

(a) Markets

(b) Instruments

(c) Institutions

1.1 Business Organization

• A typical organization has the Board of directors at the very top. These is a group of people the

represent the stockholders, the owners of the company.

• Under the BoD you have the president and the CEO (usually the same person). This are the people

responsible for running the company and executing the decisions of the board.

• After the President and the CEO a company usually have the VP’s. For our purposes, the most im-

portant one is the CFO (Chief Financial Officer). This is the person that is responsible for managing

the cashflows of the company.
∗Disclaimer: This lecture notes outline is not meant to be comprehensive. It does not contain the valuable examples presented in

class, for example. You are expected to attend lectures, read the chapters in your book and work on the questions presented at the end
of each chapter.
- I appreciate your collaboration in identifying any mistakes. I constantly keep the outline updated (see the date in the beginning of
the file). If you find an error, please contact me: gamartinez@wisc.edu.
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1.2 Agency Relationships

• The typical agency relationship is between the owner and the agent of a company (roughly the BoD

and the CEO). In general they have incentives that are partially aligned (they both the company to

success), but also partially misaligned (they might have different preferences over risk, or over how

fast and how much the company should grow, etc).

• The three main actors of a company where agency problems exist are: the owners, the agent and the

lenders.

• The general way to solve the agency problems so that incentives are better aligned is by using sticks

and carrots. That is the principal can use threats and rewards to incentivize the agent to perform in

the principal’s interest.

1.3 Raising Funds

• Raising money by issuing stocks is not the same as doing so by issuing debt.

• In general, debt is an obligation that does not depend (except for bankruptcy) on the success of the

company. In contrast, the value of stocks (capital gains) and the dividend payed to stockholders is

usually aligned with the success or failure of the company.

• In the case of bankruptcy, debt holders get paid before stockholders. We see that in general the profile

of risks is very different between debt and equity.

1.4 The Financial Environment

A) Types of Markets

• The economy is an interconnected system, however it is useful to classify its different parts into mar-

kets. These classifications can overlap and are useful for different contexts.

1. Real vs Financial Markets: The real market is where transactions that involve goods or services

take place while financial markets is where financial instruments are transacted.

2. Primary vs Secondary Market: The secondary market is where things that are sold in the primary

market are re-sold.

3. Spot vs Forward Market: In the spot market transactions are finalized immediately. Forward

markets imply promises of future payments or future transfer of ownership.

4. . . . (Many other classifications can be useful.)

2



2 Lecture on 09/09/2019

TOPICS: (Chapters 5 and 6)

1. The Financial Environment

(a) Markets

(b) Instruments

(c) Institutions

2. Time Value of Money

3. Annuities

4. EAR, APR

2.1 The Financial Environment

B) Money Market Instruments

• Treasury bills: Short term, government issued instruments. Contrast with T-notes and T-bonds which

have longer durations.

• Commercial paper: Privately issued instruments, usually by large, respectable companies.

• Negotiable CD (certificate of deposit): Instrument issued by a commercial bank and guaranteed by

the bank’s deposits.

• Munies: Issued by municipalities

• Corporate bonds

• Equity: Common and Preferred stocks.

C) Financial Institutions

• Financial intermediaries: Commercial banks, Savings and Loan Associations, Credit Unions, Pension

Funds, Mutual Funds and Hedge Funds. They differ in terms of their clientele, the types of services

they provide or their goals as for profit or non-profit institutions.

• Brokerage firms: These firms provide liquidity by helping the buyer and seller of a financial instru-

ment to find each other.
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• Investment banks: These financial institutions serve other financial institutions providing counseling

or as intermediaries.

• Some of the common tasks they do is helping companies issue equity or debt, they also assist in the

process of Merging with another company, or acquire another company.

3 Lecture on 09/11/2019

TOPICS: (Chapters 5 and 6)

1. Time Value of Money

2. Annuities and Perpetuities

3. EAR, APR

4. Amortized Loans

3.1 Time Value of Money

• The value of money changes over time. 1M dollars tomorrow is not worth the same as 1M dollars

today. If I get the money today I can invest it and get more than 1M dollars tomorrow.

• Notation:

– PV : It is the value of a cashflow in terms of dollars today

– FVn: It is the value of some cashflow in terms of dollars at a future period

– n: The future period that defines FVn.

– r: The interest rate at which cashflows can be invested.

• Formula:

FVn “ PV p1` rqn ñ PV “
FVn

p1` rqn

• Calculating the present value of a future payment is usually called discounting, while computing the

future value is called compounding.
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3.2 Annuities and Perpetuities

• An annuity is a financial instrument that pays a regular amount1 of money every period for some

finite number of periods.

1. Ordinary annuity: Payment received at the end of each period

2. Annuity due: Payment received at the beginning of each period

• If the regular payments are received for an infinite number of periods, we call the financial instrument

a Perpetuity (or Consuls).

• New Notation:

– C: Coupon, or annual payment2.

– N : The number of payments that are received.

– g: Constant growth of the coupon.

• Formulas:

PVAnnuity “
C

r ´ g

«

1´

ˆ

1` g

1` r

˙N
ff

PVPerpetuity “
C

r ´ g

• Caveat: The formulas above assume that no payment is made at time zero. You calculator assumes

the same if it is in the default “End mode”.

4 Lecture on 09/16/2019

TOPICS: (Chapters 5 and 6)

1. Different compounding periods

2. Annual Percentage Rate (APR) and Effective Annual Rate (EAR)

3. Amortized loans

4. Loans and effective annual rates
1The payment is usually assumed to be constant, but it can also be changing at a constant rate.
2If the payments grows, it is the first payment received
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4.1 Different compounding periods, APR and EAR

• A compounding period is the frequency with which interests are accrued. For comparison purposes,

interest rates are usually presented annually (the APR), but the periodicity of compounding makes a

big difference. Here are the most common compounding periods. We assume that you are saving X

dollars at an annual rate, APR, of r and computing its future value after one year:

– Annual:

FV1 “ Xp1` rq1

– Semi-annual:

FV1 “ X
´

1`
r

2

¯2

– Monthly:

FV1 “ X
´

1`
r

12

¯12

– Daily:

FV1 “ X
´

1`
r

365

¯365

– Continuously:

FV1 “ Xer˚1

• Clearly, the more frequent the compounding occurs, the larger will the future value will be. This is

because after a year you would have received more interests on the interests paid.

• In contrast, the EAR takes into account the periodicity of compounding and gives you an equivalent

rate that is compounded annually.

• Formulas:

APR “ pInterest rate per periodq ˚ p# of periods in a yearq

AER “

ˆ

1`
APR

m

˙m

´ 1

where m “ # of compounding periods in a year.

4.2 Amortized loans

• Suppose you borrow X dollars, and it must be paid back after N years, by paying a constant amount

PMT each period (say each year, or each month, etc), at an interest rate of r. How can you calculate
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the value of these payments, PMT ?

– You should make sure that the sum of present values of the payments is equal to the (obviously

present value) money borrowed today

– If all payments are made annually the equation is as follows3:

X “
PMT

1` r
`

PMT

p1` rq2
`

PMT

p1` rq3
` ¨ ¨ ¨ `

PMT

p1` rqN

– However, the concept of equating the payments to the money borrowed at a common point in

time is the general concept.

• When accounting how much of the payment was to pay interests, and how much to pay the principal,

you can follow the following algorithm:

1. Compute the interest from the previous period balance.

2. Discount from the payment, the value of the interests (interests are always paid first).

3. Subtract from the principal the value found above, this is your new balance.

– If the payment is smaller than the interests, then the whole payment goes to paying interests

and any unpaid interest is added to the principal (you should get a negative number in (2).

The balance will be larger than last period.

– If the payment is larger than the interests, the remaining part of the payment goes to paying

the principal. The balance will be smaller than last period.

5 Lecture on 09/18/2019

TOPICS: (Chapters 7)

1. EAR and APR

2. Bond pricing

3. Bond values over time

4. Yield to maturity
3For simplicity I have assumed that you make payments every year, if this is not the case, the interest rate and the exponent it has

must be adjusted to show the periodicity of payments.
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5.1 End vs Begin mode in a financial calculator.

• Financial calculators are very helpful when computing either the value of an annuity, or the value of a

constant payment for n periods that yields either a given future or present value. However, one must

be careful about how the machine interprets our inputs.

– PMT : This is the value of a payment that is assumed to be made for n consecutive periods. It is

assumed to be negative (a payment).

– n: is the number of consecutive periods where the constant payment (PMT) is made.

– “End” mode: This mode assumes that no payment is made at time 0, the first payment is made

at time 1

– “Begin” mode: This mode assumes that the first payment is made at time 0

– PV this is the total value of the payments made at time 0

– FV this is the total value of the payments made at time n. (Notice that if you are in the end

mode, this is also the period when the last payment is made, while if you are in begin mode the

last payment was made one period ago)

5.2 EAR and timing of payment of interests

• The effective annual rate not only increases the more frequent that interests are accrued, but also even

if the amount of interests is kept constant, but they are asked to be paid earlier in time. Next we

present two common ways in which this occurs in reality

• Discount interest: These contracts take the interest amount (say 12 dollars for each 100 dollar loan)

and charge it upfront at the end of the contract you must only pay the amount borrowed. Clearly,

the EAR is larger than the one used to compute the interests that were front loaded (in the previous

example, EAR is larger than 12%)

• Add-on interest: These contracts take the total amount borrowed plus interests (say 100 dollar loan

plus 12 dollars in interest) and divides it into n periods for you to pay the loan periodically (say

each month). Similarly the EAR is much larger than the rate used to compute the “interests” (in the

example the EAR is a lot larger than 12%).
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6 Lecture on 09/23/2019

TOPICS: (INCLUDED IN THE MIDTERM)

1. Bank Loans

2. Nominal interest rates vs real interest rates.

(Skip Equations 6.1, 6.2, 6.5 as well as PV Factor and FV Factor)

6.1 Bank loans

• Line of Credit:

1. Uncommitted: The bank can change how much credit and the terms if your financial standing

or the bank’s situation changes.

2. Committed: long term contract where the bank commits to the terms for lending you money. It

usually involves fees on top of the interest rate charged. This increases the EAR.

(a) Commitment fees: The bank charges a (relatively low) interest rate on the un-used part of

the line of credit.

(b) Loan origination fee: The bank charges upfront a fraction of the money borrowed. This is

equivalent to having some of the interests paid upfront, so the EAR can be larger than the

interest rate stated in the contract.

(c) Compensating balances: The bank requires you to keep some money within the institution

for the duration of the loan. Typically the interest the bank pays you on this balance is

relatively low. Thus, the compensating balance is effectively a fee equal to the loss in value

of your money.

6.2 Nominal interest rates vs real interest rates.

• The nominal interest rate is the rate stipulated in contracts and agreed to between parties.

• The real interest rate, is a discounted version of the nominal interest rate that accounts for inflation.

• We usually use the approximation that

Real Interest Rate « Nominal Interest Rate´ Inflation rate (1)
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• The precise relationship between nominal and real interest rate, however, is as follows:

1` Real Interest Rate “
1` Nominal Interest Rate

1` Inflation rate

• Note that the inflation rate is, by its nature, already an approximation. Therefore, approximating the

real interest rate, as in (1), is in most occasions a wise choice.

7 Lecture on 09/30/2019

TOPICS: (CHAPTER 7)

1. Bond valuation

2. Bond prices over time

3. Bond returns

4. Yield to Maturity (YTM)

5. Components of int. rates

6. Zero-coupon bonds

7.1 Bond valuation

• Terminology:

– Par Value (or Face Value) vs. Market Price.

1. The par value is the amount of money you receive only at the end of the bond’s contract.

Usually it is standardized to $1, 000 dollars.

2. The market price of the bond if the present value of the bond’s cash flows. This includes the

present value of the par value, and also of the coupons.

– Coupon rate vs Yield on the Bond

1. The coupon is a regular payment that bonds usually pay. The coupon rate is the ration

between the value of each coupon and the face value.
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2. The yield on the bond is the effective return on holding on to the bond during the whole

life-spam of the contract4. Clearly, the coupon rate and the par value affect the yield on the

bond. However, it also depends on the market price.

– Premium bond: A bond whose price is higher than its par value

– Discount bond: A bond whose price is lower than its par value

• If the coupon rate is smaller than the market interest rate, the price of the bond is always smaller than

its face value. The converse is also true. Therefor, the price of the bond is equal to its face value if and

only if the coupon rate is equal to the market interest rate5 .

• Note that the coupon is an annuity and the face value is a unique payment in the future. You can

compute the price of the bond by computing the value of an annuity with payments equal to the

coupon and future value equal to the par value.

7.2 Bond prices over time

• The price of the bond at any point in time is the present value of the remaining cash flows its owner

is entitled to. Therefore, at the time of maturity, the price of the bond must be equal to its par value.

• An implication of the above is that the price of discount bonds (its trend) increases over time, while

the price of premium bonds decreases over time.

• In reality, price might fluctuate, but we have strong theoretical predictions about the trend of those

price changes.

7.3 Bond returns

• The total return on a bond can be split in two components

1. Interest (coupon)

2. Capital gains: This is the return due to changes in price.

• The total return, is also equal to the market return due to the law of one price.

• Moreover, the return on keeping the bond to maturity (equal to the market return) is also equal to

keeping the bond for just some part of its life-spam.

4Theoretically, the yield on the bond must be equal to the market’s return; more on that later.
5This is the main reason we call it par value.
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• Clearly, these last statements assume no other shocks in the economy, in reality the prices of bonds

can deviate for some time from their theoretical values.

7.4 Yield to Maturity

• By definition, the YTM is the discount rate that makes the present value of the cash flows of a bond

equal to their price.

• In equilibrium, due to the law of one price, the YTM is equal to the market interest rate.

• The higher is the price of the bond, the lower is the YTM, and vice-versa. However, the relationship

is not linear; the relationship depends on the length of the bond (you will raise the discount rate to

higher powers).

– Small changes in price can have a large effect on the YTM and vice-versa.

8 Lecture on 10/02/2019

TOPICS: (CHAPTER 7)

1. Yield to Maturity (YTM)

2. Interest rate risk

3. Duration

4. Zero-coupon bonds

8.1 Yield to Maturity

• The YTM is the ex-ante return on the bond. It implicitly assumes that any coupon will be re-invested

in an asset with the same return as the bond.

• In reality the market returns fluctuate over time, so coupons can be reinvested on financial assets with

higher or lower return. Therefore, the realized rate return is in general different than the YTM.

• Note that the realized rate of return can only be determined at the end, when the bond matures.

• Intuition: Though you are likely not have a return on the bond equal to the YTM, it is a good bench-

mark in the ex-ante sense. If market conditions improve, you will have a higher return, and if market

conditions worsen, you will have a lower return.
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• Current Yield “ coupon
price of bond.

– Note that this is NOT the same as the coupon rate where the denominator is the par value of the

bond, not its current price.

• Capital gains “ P1´P0

P0

– The capital gains can be measures in dollars (the numerator of the equation above), but most

typically it is measures in percentage points; hence we divide the change in price by its original

value.

• Theoretically, if nothing changes in the market:

Y TM “ Current Yield` Capital gains

8.2 Types of bonds

(This section was revisited over several lectures)

• There are different kinds of bonds:

– Straight bonds (or plain vanilla bonds): These are the standard bonds that pay coupon once or

twice a year and pay the par value at maturity

– Callable bonds: Similar to a straight bond, but the issuer has the right to unilaterally cancel the

contract and return the principal (perhaps with some extra money). From the buyer’s perspec-

tive, this is a riskier bond than the plain vanilla.

∗ This extra risk either reduces the price of the bond (compared to a similar straight bond), or

entails a larger coupon.

– Putable bonds: Similar to a straight bond, but the holder has the right to unilaterally cancel the

contract and sell the bond back to the issuer. From the buyer’s perspective, this is a safer bond

than the plain vanilla.

∗ This less risk either increases the price of the bond (compared to a similar straight bond), or

entails a smaller coupon.

– Convertible bonds: This are bonds that at any point the buyers can unilaterally convert their

bonds into stock. This allows the bond-holders to enjoy higher returns if the company does well.

It is a more attractive bond than a straight bond, so it will tend to be priced at a higher price.
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9 Lecture on 10/07/2019

TOPICS: (CHAPTER 7)

1. Interest rate risk

2. Duration

3. Term Structure of Interest Rates

4. Zero-coupon bonds

9.1 Interest rate risk

• There are two types of risk: interest rate risk and Reinvestment risk

– Interest rate risks: volatility in the market interest rates, will have an effect on the value of out-

standing bonds (or financial assets in general).

– Reinvestment risk: Reinvestment risk refers to the possibility that an investor will be unable to

reinvest cash flows at a rate comparable to their current rate of return

• Bonds with larger maturity have a higher interest rate risk (or price risk6).However, they ensure

future cashflows for longer periods, so they have smaller reinvestment risk

• In contrast, bonds with short maturities have small interest rate risk, but large reinvestment risk.

• In general, we cannot reduce both types of risks.

• Bonds with smaller coupons have a higher interest rate risk, this is because smaller coupons imply

larger durations, which is similar to maturity. More on it next.

9.2 Interest rate risk

• Definition: The duration is the (weighted) average time at which payments are received from a finan-

cial asset (e.g. a bond).

D “
T
ÿ

t“1

t

ˆ

PV of PMTt

PVbond

˙

• Intuition: The duration is always a number between 0 and the maturity. If the majority of the pay-

ments of a bond are received at its maturity, then the duration will very similar to its maturity. In

contrast, if most payments are front-loaded, the duration will be closer to 0.
6Remember that, for bonds, an increase in interest rate always comes hand-in-hand with a decrease in its price, and viceversa
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• Uses: The duration is a measure of interest rate risk. It summarizes information about the maturity,

the coupon rate and the YTM!

10 Lecture on 10/09/2019

TOPICS: (CHAPTER 7 AND 8)

1. Zero-coupon bonds

2. Components of interest rate

3. Term Structure of Interest Rates

4. Stock Valuation

(a) Zero growth dividends

(b) Constant growth dividends

(c) Variable growth dividends

10.1 Zero-coupon bonds

• Zero coupon bonds differ from straight bonds in that they do not pay coupons. They only pay a fixed

amount at maturity.

– These are useful for companies or governments for which making coupon payments will imply

a large strain on cashflows. Clearly, this bonds are riskier for the person buying the bond, so the

price of them will be lower than a straight bond with the same par value.

– As for the buyer, a zero coupon bond entails no reinvestment risk. the return on the investment

is guarantied to earn the YTM computed ex-ante.

• Even though no explicit coupons are paid each year. For tax purposes, there is an implicit interest

paid to borrowers, that reduces the companies taxes and is reinvested immediately into the company.

These implicit interests do accrue for the borrower and create interests for them.

10.2 Components of interest rate

• Nominal interest rate=

` Real risk-free interest
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` (expected) inflation premium

` default risk premium

` liquidity premium

` interest rate risk premium (maturity risk)

` tax premium

` . . .

• Notice that, in general, even if there is no risk to the money lended, the risk-free rate is positive,

simply because lending money implies delaying consumption, so the lender must be compensated

for that.

10.3 Term Structure of Interest Rates

• The term structure of interest rates, is simply the relationship between market interest rates and the

maturity of financial assets.

• The Yield Curve is the graphical representation of the relationship between the interest rates for risk-

free assets (typically treasury bills and treasury bonds) and their maturities.

– In typical times, the yield curve should have a positive slope. The larger the maturity, the higher

the interest rate required on it.

– Some times the yield curve inverts, i.e. it has a negative slope, and assets with larger maturity

require a lower interest rate. This reflects that the market is pessimistic about the growth of the

economy, and is considered by some as an early sign of a recession7.

• RISK STRUCTURE OF INTEREST RATES:

– Even in normal times, the yield required on a risky asset (e.g. stock) is larger than on a risk-free

asset (e.g.treasury bonds).

– If the market anticipates that there is more risk in the economy, the gap between the yield re-

quired to risky assets and risk-free assets increases.

∗ Investors move funds from risky assets, to safer ones. This change in demand means that

the price of risk-free assets will go up, so their yield decreases. Conversely for risky assets.

Their decrease in demand will imply that a larger yield will be required.
7A more serious discussion of this topic goes beyond the scope of the course.
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– If the market anticipates that the economy is less risky, the gap between the yield required to

risky assets and to risk-free assets becomes smaller.

11 Lecture on 10/14/2019

TOPICS: (CHAPTER 8)

1. Stock pricing

(a) Zero growth dividends

(b) Constant growth dividends

(c) Variable growth dividends

11.1 Stock Pricing

• Similar to bond pricing, the price of a stock is the discounted present value of the cash inflows owning

the stock entitles you to receive. That is, the PV of future dividends:

Pstock “
Dividend1

1` r
`
Dividend2
p1` rq2

` ¨ ¨ ¨ `
Dividend8
p1` rq8

• A key difference between bonds and stock, however, is that future dividends are not specified in the

contract. The best we can do is to try to estimate them8. Let’s bound any estimate from below and

above:

– Floor price: Net liquidation value. This is the value of the company (after paying back its debt)

divided by the number of shares.

– Ceiling price: Cost of replication (or Replacement Cost).

11.2 Zero growth dividends

• Suppose we believe that future dividends will be constant and equal to current dividends (remember

you observe current dividends):

Pstock “
D

1`R
`

D

p1`Rq2
` ¨ ¨ ¨ `

D

p1`Rq8
“
D

R
8There are many methods to estimate future dividends, but reasonable people can differ on what the price of a stock should be.
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11.3 Constant growth dividends

• In general, we might expect dividends rise, either to account for inflation, or because the company is

expected to grow in the future.

• Suppose you expect dividends to grow at rate g. I.e. D1 “ p1` gqD0, D2 “ p1` gqD1 and so on:

Pstock “
D1

1`R
`

D2

p1`Rq2
` ¨ ¨ ¨ `

D8
p1`Rq8

“
D1

R´ g

• Note that in general you observe D0 the dividends that were last payed, but the formula depends D1.

• Rearranging the equation P0 “
D1

R´g we see that the total return is equal to the dividend return, plus

your capital gains:

R “
D1

P0
` g

Notice that the growth rate of dividends, g, equals the capital gains, i.e. the growth rate of stock price.

The way to see this is as follows:

P1 “
D2

R´ g
“
p1` gqD1

R´ g
“ p1` gq

D1

R´ g
“ p1` gqP0

11.4 Variable growth dividends

• Suppose you expect the dividends of a company to grow at different rates in the future. E.g. g “ 30%

in the next 3 years, and 8% afterwards.

• The moment you know (or assume) how dividends will grow in the future and their current value,

you can calculate the value of all dividends, recursively, and calculate their PV.

– In the example above, at time 3 the stock becomes a stock with constant growth, so we have

P3 “
D4

R´8% , remains to calculate and add-up the present value of D1, D2, D3 and P3.

• When the growth rate is not constant, it is no longer true that the growth rate of dividends is equal to

the capital gains. We can still use the following formulas to split the total return into dividend yield

and capital gains:

Dividend yield “
D1

P0
, Capital gains “

P1 ´ P0

P0

Remember that Total return= Dividend yield + Capital gains always, so the two numbers above must

add up to R.
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12 Lecture on 10/16/2019

TOPICS: (CHAPTER 9)

1. Investment Criteria

(a) Payback period / Discounted payback period

(b) Net Present Value (NPV)

(c) Internal Rate of Return (IRR)

(d) Modified IRR (MIRR)

(e) Profitability Index (PI)

12.1 Investment Criteria

• Suppose you are deciding on which project to invest. How should you compare them if their initial

investments are different, their future cash flows are also distinct and maybe the length of the projects

might also be different.

12.1.1 Payback period / Discounted payback period

• The payback period is the time at which the investor recovers her initial investment. The fastest the

investor recovers her investment, the more desirable is the project. This is both, because it reflects its

profitability, but also because future payoffs are uncertain, and the more distant into the future, the

more uncertain, so a short payback period project is less risky.

• The payback period does not take into account the time-value of money. it is simply the smallest

value of T for which

Investment “
T
ÿ

t“1

Cash flowt

The value of T might not be a whole number, in which case you might need to calculate which fraction

of the last cashflow ensures the equality.

• The discounted payback period, modifies the future cashflows into their present value. So it is the

smallest value of T for which

Investment “
T
ÿ

t“1

PV pCash flowtq

19



• Caveat: both indicators disregard the value of cashflows that arrive after the payback period. So it

might lead to not invest in highly profitable projects that lake longer to be profitable.

12.1.2 NPV

• The net present value is simply the difference between the present value of all benefits, minus the

present value of all costs:

NPV “ PVBenefits ´ PVCosts

NPV “
T
ÿ

t“0

Cash flowt

p1` rqt

where T is the last period where the project produces cashflows. Clearly the cashflows are negative if

they are costs and positive if they are benefits.

• Any project with a positive NPV is a good project o invest on. However if you can only choose one

choosing the one with the highest NPV is always the best option.

• Why would you be only able to invest in one project?

– If the money you have available for investment is limited, perhaps you can only afford 1 project.

– More importantly, projects may be mutually exclusive. That is, investing in one, prevents you

from investing in the other. For example if both projects require the use of a special piece of land,

or if both projects aim to find what type of machinery should you invest for in your company,

etc.

• When projects are independent that means that you can invest in both projects and expect their future

payoffs to be equal to the case where you only invest in one of them.

• If two projects are not independent (and also not mutually exclusive) you can invest in both projects,

but the investment in one of them affects the future payoffs of the other.

NPV profile

• The value of NPV not only depends the size of costs and benefits in the future, but also on the discount

rate.

• Often the value of r is an estimate given current market conditions, but it may fluctuate in the future.

The NPV profile plots the value of NPV as a function of all possible discount rates.

• Comparing the NPV profile of two projects not only tells you which project is better at the current

discount rate, but how their profitability changes if the discount rate changes.
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12.1.3 IRR

• The IRR is the discount rate that will make the project’s NPV to be equal to zero.

• Formula: the IRR solves the following equation9:

0 “
T
ÿ

t“0

Cash flowt

p1` IRRqt

• If the discount rate is smaller than the IRR, and the project’s payoffs are standard10, the NPV is posi-

tive.

• For many projects higher IRR’s imply that a project is more profitable. Further if the projects are

comparable in size and duration, then the project with the higher IRR is better.

• Caveat: If projects are not similar, one project might have a higher IRR, than another project, but a

lower NPV.

• Caveat: The IRR is NOT the realized return of the project, it is rather a measure akin to a break-even

rate of return. The realized rate of return is equal to the IRR only if future cashflows can be reinvested

in an asset with exactly the same return as the project. This is a strong assumption if the market

r ‰ IRR.

13 Lecture on 10/21/2019

TOPICS: (CHAPTER 9)

1. Investment Criteria

(a) Payback period / Discounted payback period

(b) Net Present Value (NPV)

(c) Internal Rate of Return (IRR)

(d) Modified IRR (MIRR)

(e) Profitability Index (PI)
9The YTM and the IRR are mathematically the same concept, but we use YTM exclusively for bonds

10Standard payoffs for projects are those where the costs are payed at earlier periods, and the benefits are ripped at later times.
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13.1 Investment Criteria

BIG-PICTURE LESSONS TO REMEMBER:

1. All investment criteria give important information about a project

2. NPV is the most important investment criteria and should reign over other criteria.

3. Zero-NPV projects are perfectly reasonable investments. In fact, fairly-priced financial assets have a

zero NPV.

4. When considering investment in multiple projects, you must asses if the projects are independent,

mutually exclusive, correlated, etc.

5. NPV profiles give the relationship between a projects NPV and all possible values of the discount

rate. They are extremely useful to study how sensitive is the value of a project when the interest rates

change. This is particularly useful when comparing two projects.

6. The IRR gives an approximate of the return of the project. However, it has its limitations, the realized

rate is likely different than the IRR. However, the realized rate can only be computed ex-post. From

the ex-ante perspective, the IRR is a benchmark estimate.

13.1.1 IRR

• When comparing two projects (suppose only one can be chosen), we can use the IRR to make our

investment decision, by calculating the IRR of the difference of cash flows from project A minus the

cash flows of project B.

• If the IRR of the difference is lower than the market discount rate, then project B is better, if the market

discount rate is lower than the IRR, then project A is better.

• CAVEAT: The interpretation of IRR as an approximation of a project’s return is only valid if the NPV

profile is “standard”. That is, all costs of the project come first and all benefits come later (mathemati-

cally, the NPV profile has positive intercept and crosses the x-axis only once).

– If the NPV profile is not standard, you can have the following problems11:

1. it might be infeasible (for example if the NPV profile never crosses the x-axis)

2. The IRR might not be unique (for example if the NPV profile crosses the x-axis twice or

more)
11As a rule of thumb, if there are negative cashflows that occur after positive cashflows, you should worry that the NPV profile is

not standard.
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13.1.2 MIRR

• We can modify the formula to compute the IRR and overcome the previous two limitations are follows

1. Take all positive cash flows to the future. Say the horizon of the project is time N .

2. Take all negative cash flows to the present (even if they come after some positive cash flows).

3. Calculate the IRR of the modified project where all costs are paid in the present (time zero), and

all benefits are ripped in the future (time N )

• Formula:

PV pNeg Cash F lowsq “
FV pPos Cash F lowsq

p1`MIRRqN

• It is profitable to invest in a project if the market discount rate is smaller than a project’s MIRR

• Limitations: the MIRR lacks the interpretation that it approximates the rate of return of the project.

However, it can always be computed, it is unique and always recommends to invest in a project if and

only if its NPV is positive12.

13.1.3 PI

• The PI gives the same information as the NPV, but in percentage points.

• Formula:

PI “
PV ppositive cash flowsq

PV pnegative cash flowsq
´ 1 “

NPV

PV pnegative cash flowsq

• The PI is particularly useful when you invest in more than one project. Any project with a positive PI

is a profitable investment. However, projects with larger PI’s are better than projects with lower PI.

• You can select which projects to invest by choosing the ones with larger PI’s until you deplete your

budget.

14 Lecture on 10/28/2019

TOPICS:

1. Decision tree analysis

2. Capital Investment Decisions (Chapter 10)
12Notice that even if the NPV profile of a project is standard, the IRR and the MIRR will, in general, be different.
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14.1 Decision tree analysis

• Suppose that at each future period different scenarios can occur as follows:

ADD PICTURE

The probability of experiencing each of the scenarios and their NPV can be summarized as:

Probability NPV pat 15%q Prob ˚NPV

0.144 30, 501 4, 392

0.192 872 167

0.144 ´28, 757 ´4, 141

0.320 ´2.794 ´894

0.200 ´1, 000 ´200

EpNPV q “ ´696

• If the investor can get out of the project before time 4 (when she realizes the cashflows will be nega-

tive), the NPV of the third row is less negative and the expected NPV becomes EpNPV q “ `331.

• The abandonment option is the value of being able to relinquish a project, thus avoiding future neg-

ative cash flows. In this example the abandonment option is worth= 331´ p´696q “ 1, 027.

14.2 Capital Investment Decisions

• Any investment implies cash outflows and cash inflows. In this section figure out hoe to properly

account for the cash flows. We will find which numbers should be used to caculate the NPV of a

project.

• So far, you have received directly this numbers, now we want to figure out, how to find them from a

company’s income statement or balance sheet.

• In finding the cash flows we should remember to include:

1. Opportunity costs: If your project uses some resource take into account the forgone income from

alternative uses of these resources. For example, if you use your condo as an office space, you

must consider the $2, 000 dollars you are not receiving in rent as an opportunity cost.

2. Side effects (externalities): If you develop a new product, you should consider as part of its costs,

the reduction in sales it will have on the other products you produce.

24



• However, we should NOT include:

1. Sunk Costs: Bygones are bygones.

2. Interest expense: How do you finance a project should be independent of the profitability of the

project. This are independent decisions!

• Every project has cash inflows and cash outflows

– Cash outflows:

1. Investment in Fixed Costs (plant, equipment, etc)

2. Investment Net Working Capital (capital needed to run the business in the short run)

– Cash inflows:

1. Operating Cash Flow

• EXAMPLE:

– Investment in fixed costs: $90, 000 at t “ 0. Straight line depreciation over 3 years, no salvage

value.

– Investment in NWC: $20, 000 at t “ 0 to be fully recovered at t “ 3

– OCF“ $51, 780 received in every period of the project.

Let’s compute the positive cash flows in each future period, and our timeline cash flows:

Sales 200, 000

´Costs ´137, 000

´Depr ´30, 000

EBIT 33, 000

´Tax p34%q ´11, 220

NI 21, 780

t 0 1 2 3

Fixed inv. ´90, 000

NWC inv. ´20, 000 20, 000

OCF 51, 780 51, 780 51, 780

FCF ´110, 000 51, 780 51, 780 71, 780

The OCF, can be calculated from the income statement. It represents the benefits of the investment

and can be computed in several equivalent ways:

OCF “ NI `Depr. “ 21, 780` 30, 000 “ 51, 780

“ Sales´ Costs´ Taxes “ 200, 000´ 137, 000´ 11, 220 “ 51, 780

“ pSales´ Costsqp1´ τq `Depr.pτq “ p200, 000´ 137, 000qp1´ 0.34q ` 30, 000p0.34q “ 51, 780
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• The FCF are the numbers that should be used to calculate the NPV of the project. For this example:

NPV “ ´$110, 000`
$51, 780

1.20
`

$51, 780

p1.20q2
`

$71, 780

p1.20q3
“ $10, 698

15 Lecture on 10/30/2019

TOPICS:

1. Capital Investment Decisions (Chapter 10)

2. Break-even analysis (Chapter 11)

15.1 Capital Investment Decisions

• In this section we are learning how to compute the cashflows that are used to compute the NPV of any

project. We saw that any investment implies cash outflows, either as fixed investments or investments

in net working capital, and future cash inflows in the form of operating cash flows. In general they

look as follows:

t 0 1 2 3 . . . T

F ixed inv. ´

NWC inv. ´ `

OCF ` ` ` . . . `

FCF ´ ` ` ` . . . `

• We always calculate the NPV using the values of the last row: free cash flow (FCF).

• Example (cost cutting project):

Fixed in“ $80, 000 at t “ 0, straight-line depreciation over 5 years, salvage value “ $20, 000 at t “ 5.

NWC inv.“ 0. Project will save $22, 000 per year in terms of operating income. Discount rate“ 10%.

Tax rate, τ “ 34%.

We can draw the following timeline:
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t 0 1 2 3 4 5

Fixed inv. ´80, 000 13, 200

NWC inv. 0 0

OCF 19, 960 19, 960 19, 960 19, 960 19, 960

FCF ´80, 000 19, 960 19, 960 19, 960 19, 960 33, 160

Where, in the first row, 13, 200 “ 20, 000p1´ 0.34q is the after-tax salvage value13.

For the values in the last row we need to compute

1. the after-tax increase in operating income: $14, 520 “ 22, 000p1´ 0.34q

2. the depreciation tax shield each year. Each year you depreciate 80,000
5 “ 16, 000, since deprecia-

tion is not taxed, each year, you save in taxes: 16, 000p0, 34q “ $5, 440 per year.

3. the increase in OCF is the sum of the last two numbers: 14, 520` 5, 440 “ $19, 960.

This comes from the equation OCF “ psales´ costsqp1´ τq `Depr.pτq; where psales´ costsqp1´ τq

is the after-tax increase in operating income, and Depr.pτq is the depreciation tax shield.

If the discount rate is 10% we get that NPV p10%q “ $3, 860, so the project is worth doing.

• Example (Projects with different Lifespans):

Suppose you are considering to buy one machine there are two models you could buy. They have

different prices, maintenance costs and lifespans and you know that after they stop working, you will

replace them again (it is only logic to replace them with the same model). The discount rate is 10%.

t 0 1 2

Machine A ´100 ´10 ´10

t 0 1 2 3

Machine B ´140 ´8 ´8 ´8

If you consider the present value of each project you get

PV pcostsAq “ ´100´
10

1.10
´

10

p1.10q2
“ 117.36 for 2 years

PV pcostsBq “ ´140´
8

1.10
´

8

p1.10q2
´

8

p1.10q3
“ 159.89 for 3 years

13By law, you do not have to pay taxes on any un-depreciated part of your initial investment. For simplicity, and because it is a
common practice, we will assume in this class that the whole investment is depreciated, and so the whole salvage value is taxed.
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The naive answer would be to compare 117.36
2 “ 58.68 with 159.89

3 “ 53.30 and buy machine B.

However, this is not thee right approach since it does not properly account for the time value of

money. It is a rough approximation, but it can sometimes lead to the wrong conclusion.

* Instead you want to compute the Equivalent Annual Cost:

Machine A

PV “ 117.36

n “ 2

i “ 10

,

/

/

/

/

.

/

/

/

/

-

PMT “ 67.62; Machine B

PV “ 159.89

n “ 3

i “ 10

,

/

/

/

/

.

/

/

/

/

-

PMT “ 64.29

That is, investing in each machine is equivalent to the following flow of payments:

t 0 1 2

Machine A ´67.62 ´67.62

t 0 1 2 3

Machine B ´64.29 ´64.29 ´64.29

Since whichever machine you buy will be replaced and bought again in perpetuity, we know for sure

that machine B is the cheaper investment.

16 Lecture on 11/06/2019

TOPICS:

1. Break-even analysis (Chapter 11)

2. Financial Leverage

3. Risk & return (Chapter 13)

(a) Stand-alone asset

(b) Portfolio

(c) Asset in portfolio

(Skip chapter 12)

16.1 Break-even analysis

• Example (Sailboat company)
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Fixed investment: $3.5 million, straight-line depreciation over 5 years, no salvage value.

NWC investment: 0

PBoat “ $40, 000, V ariable costs “ $20, 000{boat, F ixed costs “ $500, 000{year,

Taxes “ 0, Discount rate “ 20%.

Break-even Levels

1. OCF “ 0 (Cash break-even level)

2. NI “ 0 (Accounting break-even level)

3. NPV “ 0 (Financial break-even level)

All three levels of break-even provide different information. Each level is increasingly more stricter. Finan-

cial break-even requires the project to not only cover the production costs, but also the investment taking

the time value of money into account.

1. OCF “ 0

OCF “ Sales´ Costs´ taxes

0 “ p40, 000Qq ´ p20, 000Q` 700, 000q ´ p0q “ 20, 000Q´ 500, 000 ñ Q “ 25.

2. NI “ 0

Sales 40, 000Q

´V ar. Costs ´20, 000Q

´Fixed Costs ´500, 000

´Depr ´700, 000p“ 3.5m{5q

EBIT 20, 000Q´ 1, 200, 000

´Tax p34%q 0

NI 20, 000Q´ 1, 200, 000

NI “ 0 “ 20, 000Q´ 1, 200, 000 ñ Q “ 60

Note that if NI “ 0 that means that the only free cash flow you will have each period (FCF “

Fix. Inv ´∆NWC `OCF ) is depreciation. If the dscount rate was zero, then the project will have a

zero NPV. However, the discount rate is positive, so it must necessarily have a negative NPV.

3. NPV=0
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Two steps, first find the OCF each period that will make NPV “ 0, then find the number of units

sold, Q, that achieve that OCF.

PV “ 3, 500, 000

n “ 5

i “ 20%

,

/

/

/

/

.

/

/

/

/

-

PMT “ 1, 170, 329

We know that OCF “ 20, 000Q´ 500, 000, so 1, 170, 329 “ 20, 000Q´ 500, 000 ñ Q “ 84.

Note how Q increased when moving from levels 1, 2 and 3. This is expected. Make sure you under-

stand why.

16.2 Financial Leverage

• Financial Leverage: It represents how much of the company is financed by debt vs. equity. It is

typically represented by two ratios. These ratios are equivalent in the sense that if you are given one,

you can calculate the other one.

Leverage “
Debt

Equity `Debt
or Leverage “

Debt

Equity

• Example Assume you have project with the following properties (we assume the debt and equity

composition and the return on the project, and conclude the profits and return on equity):

Equity , Debt & Project Ñ Profit ROE

$100 0 10% π “ 10 10%

$100 $1M pat 8%q 10% π « 100K ´ 80K “ 20K « 20, 000%

$100 $1M pat 8%q 7% π « 70K ´ 80K “ ´10K « ´10, 000%

Notice that leverage can tremendously increase the return on equity (compare row 1 to row 2), but it

is risky in the sense that if the project performs worse than expected (10% vs. 7%), the return to equity

can dramatically plunge.
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16.3 Risk & return

• Example:

Prob Project A Project B

10% ´$10 $95

60% $10 $11

30% $20 $11.5

Eprq $11 $11

V arprq 69 0.3

SDprq $8.31 $0.55

Notice that both projects have the same expected return ($11). However, the first project has a larger

variance (and larger standard deviation), so it is riskier14.

Calculations

EprAq “ 0.10p´10q ` 0.60p10q ` 0.30p20q “ 11: It is the weighted average of the returns, with weights

given by the probability of each possible return.

V arprAq “ 0.10p´10 ´ 11q2 ` 0.60p10 ´ 11q2 ` 0.30p20 ´ 11q2 “ 69: It is the weighted average of the

squares of the difference between each return and the expected return.

SDprAq “
a

V arprAq “
?

69 “ 8.31

• The most typical measure of risk is the standard deviation or variance, but it is (obviously) not free

of limitations. These come if we are comparing projects with very different expected returns. to solve

this, you can use the Coefficient of variation

CV “
SDprq

Eprq

17 Lecture on 11/11/2019

TOPICS (CHAPTER 13):

1. Risk & return

(a) Stand-alone asset

(b) Portfolio
14The standard deviation is simply the square root of variance, so larger variance means larger standard deviation. The benefit of

SD is that it is easier to interpret. The SD tells you on average how many dollars can the project deviate from the expected return.

31



(c) Asset in (well-diversified) portfolio

2. Diversifiable vs. Non-diversifiable risk

3. SML & CAPM

17.1 Risk and Return

• For a stand alone asset: Risk is measured by the variance of the asset’s return, V arprq, and the return

is measured by Eprq, its expected value.

• For a portfolio

1. its return is measured by:

Eprportfolioq “ wAEprAq ` wBEprBq

where wA and wB represent the fraction of your portfolio composed of asset A and B, respec-

tively.

Example:

$60K in A with EprAq “ 10% and $120K invested in B with EprBq “ 20%. Then,

Eprportfolioq “
60K
180K p10%q ` 120K

180K p20%q “ 16.7%

2. its risk is measured by:

V arprportfolioq “ w2
AV arprAq ` w

2
BV arprBq ` 2wAwBCovprA, rBq

The covariance between rA and rB , denoted by CovprA, rBq measures how the movement of

one variable relates to the movement of the other variable. If positive, it means that when one

variable increases, the other variable also increases. When the covariance is negative, then an

increase in one variable is accompanied by a decrease in the other variable.

Lastly, note that the coefficients, w2
A, w

2
B and 2wAwB add up to one,pwA ` wBq

2 “ 1. Therefore,

these can be interpreted as weights that determine how important are the individual variances

and the covariance in determining the risk of the portfolio.

Example:

Note that the formula for variance is not the direct analogous of the equation for return. That is,

V arprportfolioq ‰ wAV arprAq`wBV arprBq, for example consider the following two assets in the
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same proportions in a portfolio:

scenario rA rB rportfolio

1 40 ´10 30

2 ´10 40 30

3 35 ´5 30

4 ´5 35 30

5 15 15 30

V arprq 10 8 0

Even though, both projects are risky, because their returns move in opposite directions (they are

negatively correlated15), the portfolio has no risk!

In fact, typically:

V arprportfolioq ď wAV arprAq ` wBV arprBq

that is what we call diversification.

3. For a general portfolio (with more than 2 assets), the risk is measured by:

V arprportfolioq “ w2
AV arprAq ` w

2
BV arprBq ` . . . w

2
ZV arprZq

`2wAwBCovprA, rBq ` 2wAwCCovprA, rCq ` ¨ ¨ ¨ ` 2wAwZCovprA, rZq

`2wBwCCovprB , rCq ` . . .

`2wY wZCovprY , rZq

We have seen that the covariance is a crucial measure to keep in mind when thinking about diversi-

fication. However, its units are hard to interpret. Therefore, we adjust the units by defining a related

concept, correlation, denoted by ρAB and defined as:

ρAB “
CovprA, rBq

Std.DevprAq ¨ Std.DevprBq
:“

CovprA, rBq

σA ¨ σB

´1 ď ρAB ď 1

This measure has the convenience that a correlation close to 1 always implies a very strong correlation,

15Two variables are negatively correlated if and only if they have a negative covariance.
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while a correlation close to zero always implies that the variables move independently.

In the previous example, when the gains of one project were the exact losses of the other project, the

correlation was ρAB “ ´1, that is they are perfectly, inversely correlated. Note, however, that two assets

that are perfectly correlated do not need to have returns of similar magnitude. For example if one

asset always has a return equal to 10% of the returns of some other asset, they are perfectly positively

correlated, but they are not identical variables.

Example

Consider two assets with the following properties: EprAq “ 5%, σA “ 4%, EprBq “ 8%, σB “ 10% and

for simplicity ρAB “ 0. recall that σA denotes the standard deviation of asset A, so σ2
A “ V arprAq.

wA wB Eprportq σport

1 0 5.00 4.0

0.75 0.25 5.75 3.9

0.50 0.50 6.50 5.4

0.25 0.75 7.25 7.6

0 1 8.00 10.0

where σ2
port “ w2

Aσ
2
A ` w

2
Bσ

2
B .

Notice the surprising result between the first and second row. The portfolio goes from being solely

composed of asset A that has less risk than asset B (compare σA “ 4% vs. σB “ 10%), to having some

proportion of B. However, the risk of the portfolio goes down (due to diversification) despite adding B to

the portfolio. Moreover, the return goes down because the return of B is higher.

It should be clear that a portfolio that only contains asset A is not optimal, since you can increase the

portfolio’s return AND decrease its risk. In contrast, further increasing the proportion of asset B in the

portfolio, we experience a real trade-off: the expected return increases, but now the risk of the portfolio

also increases.

If we plot all the possible combinations of the two assets in a graph with the standard deviation in the x

axis and the expected return in the y axis, you get a c-shaped curve called the minimum variance frontier.

Note there is a point that minimizes the risk at the leftmost point of the curve.
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Importantly, the optimal portfolio must be above the described above. Depending on your preference

of return vs. risk the optimal portfolio lies somewhere in that line called the efficient frontier.

18 Lecture on 11/13/2019

TOPICS :

1. Risk & return (Chapter 13)

2. Efficient frontier (Chapter 13)

3. Security Market Line (SML) & CAPM (Chapter 13)

4. Cost of capital (Chapter 14)

18.1 & .2 Risk & return, and the efficient frontier

• The minimum variance frontier shows all the possible combinations of return and risk that can be

achieved given the assets available in the market16.

• For the lower part of the curve, there is no real trade-off between risk and return. If you choose your

portfolio appropriately, you can both increase the return and decrease the risk. The top part of the

curve, the efficient frontier, is the one that displays a real trade-off: increasing the return requires to

also increase risk. We expect investors to choose some combination in this part of the curve depending

on how much risk tolerance (risk aversion) they have.

16Note that different investors have access to different frontiers, e.g. larger investors have access to more markets usually
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• The curvature of the frontier depends on the correlation patterns between assets.

– The more negative the correlation between assets, the closer the curve to the vertical axis and the

more angular it is shaped.

– The more positively correlated are the assets, the less opportunity there is for diversification, so

the curve is further from the vertical axis and the smaller the curvature17.

• Notice that if a new asset is created, specially if it is independent to the existing assets, or negatively

correlated, the whole minimum variance frontier can increase (i.e. allow for more returns for each

level of risk, as well as lower risks for the same level of return (a movement to the left). This is why

financial innovation can be very valuable.

• As a corollary to the last point, the existence of a risk-free asset enlarges the available mixtures of risk

and return.

• Notice that the more stocks you have, the lower the risk of your portfolio. However, there is a limit to

how low can your portfolio’s risk be:

• Thus, the risk of any portfolio, can be clasified in two components:

Total Risk “ Diversifiable Risk`Non-diversifable Risk

• When we say that “more risk should entail higher return”, what we mean is more non-diversifiable risk.

Having more diversifiable risk is not necessarily compensated by more return, because holding that

extra risk is perhaps due to a poor diversification of the portfolio.
17In the limit if the correlation between assets is equal to 1, the frontier becomes a line with a positive slope. That is, increasing

return, proportionally increases risk.
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18.2 SML & CAPM: Beta as a measure of risk

• So far we have measured risk using variance or standard deviation, but we have discovered that to

make sense of that risk we should compare it to the markets overall risk.

• To do so we define the concept of beta which measures (a normalized version) of the covariance

between your portfolio, and the overall market’s return.

1. By definition, the market’s β “ 1.

2. If a portfolio has a beta of β “ 0.5 it means that whenever the market goes up, the value of the

portfolio also goes up, by roughly half the value that the market went up.

3. Note that β gives two important pieces of information: its sign, and its magnitude.

• The β of a portfolio measures the non-diversifiable part of a portfolio, so higher β’s should be accom-

panied with higher returns, and vice-versa!

• The following equations formalizes the last statement:

Eprportfolioq “ rf ` rEprmarketq ´ rf sβportfolio (2)

where Eprportfolioq is the expected return of a portfolio18, rf is the risk-free rate, Eprmarketq is the

expected return of the market, and βportfolio is the beta of the portfolio.

• The graph of this linear equation is the Security Market Line, and it shows how exactly will higher

betas translate into higher returns.

18The same formula applies for a single asset too.
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• Notice that β is an objective measure of the risk of a portfolio, but the expected return depends on

the price at which the asset sells. If the profile of future cashflows do not change, higher prices imply

lower returns, and vice-versa.

• The SML provides a benchmark of what the required return should be for an asset (thus, implicitly,

what the fair price is).

• In the graph, notice that assets below the SML have relatively high betas and low expected returns.

We can conclude that such asset is overvalued. Similarly, assets above the SML are undervalued!

• When pricing an asset, you can compute the value of β and use (2) to figure out the fair price. Hence

it is called the CAPM equation.

19 Lecture on 11/18/2019

TOPICS:

1. CAPM (Chapter 13)

2. Cost of capital (Chapter 14)

For exam: Wed 20th 11:05-12:15, in chapter 14, skip section14.5

Prof Paker OH: Monday 1-2 pm, Tuesday 12 -1 pm

TA: Gabriel Martinez: Tuesday 2:30pm - 5:30pm

19.1 CAPM

• We can find the fair price of any asset i (or portfolio) using the CAPM equation:

Epriq “ rf ` rEprmq ´ rf sβi

• Clearly, the CAPM model is an abstraction and allows us to see if an asset is under-priced or over-

priced so long as some assumptions are true19. In reality, other factors might influence the price of an

asset.

• if the markets are perfect, the price of an asset should imply and expected return that exactly coincides

with the CAPM equation.

19Any such statement requires assumptions, so CAPM is a starting point.
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• Notice that the CAPM equation is also relatively easy to estimate using financial data:

– rm is the market’s overall return

– rf is the return on risk-free assets

– βi “
Covprm,riq
V arprmq

, estimable20.

19.1.1 Portfolio β

• The beta of a portfolio, is simply the weighted average of the individual betas of each asset in the

portfolio. The weights are given by the fraction of the portfolio that is invested in each asset.

βportfolio “ wAβA ` wBβB ` . . . wZβZ ; where
ÿ

i

wi “ 1 (3)

Example:

Stock Investment β

A 400 1.5

B 600 ´0.5

C 1, 000 1.25

D 2, 000 0.75

portfolio 4, 000 ?

If Eprmq “ 14%, rf “ 6%, what is Eprportfolioq:

βportfolio “
400

4, 000
p1.5q `

600

4, 000
p´0.5q `

1, 000

4, 000
p1.25q `

2, 000

4, 000
p0.75q “ 0.76

Therefore Epriq “ 6` r14´ 6sp0.76q “ 12.1%

19.2 Cost of capital

• Usually when raising funds thee funds are acquired through Equity, debt, preferred stock, etc. We

will see hoe the cost of funding a project will be the weighted average of the costs of raising funds

through each vehicle.

20That is, β is the coefficient of the linear regression between the company’s return and the market’s excess return (with respect to
the risk-free return).
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• Cost of Equity21:

1. Bond yield + extra risk premium: This is relatively a traditional way of imputing the cost of

equity (not very recommendable).

2. P0 “
D1

rE´g implies that rE “ D1

P0
` g.

3. EprEq “ rf ` rEprmq ´ rf sβE

• Cost of Debt

– Cost of debt “ rD
loomoon

Y TM

p1 ´ τcq: since interest payments are not taxable, rDτc is the interest tax

shield, and this is why the corporate tax rate decreases the cost of debt.

• Cost of Pref Stock

– P0 “
PMT
rps

implies that rps “ PMT
P0

• WACC

– The WACC (weighted average cost of capital) is simply the weighted average of all sources of

funding:

rWACC “ wEprEq ` wDprDq ` wpsprpsq

Where wE is the amount of the project funded through equity, divided by the total investment,

and similarly for wD and wps.

• Example:

0 1 2 . . . 8

´21m 3m 3m . . . 3m

Target Debt
Equity “ 2.

Financing:

Equity: rE “ 23%, fE “ 14%,

Debt: 20 yr bond, 9% annual coupon, P0 “ 1, 000, Ppar “ 1, 000, fD “ 45%

The corporate tax rate is τc “ 35%. what is the NPV?

Answer:

First note that you already have rE , but for rD we need to find the YTM of the bond, since the price is

equal to the par value, Y TM “ 9%.
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Next, we have that Debt
Equity “ 2 “ 2

1 so wE “
1

1`2 “
1
3 and wD “

2
3

Therefore

rWACC “ p1{3qp23q ` p2{3qp9qp1´ 0.35q “ 11.57%.

This is the discount rate you want to use to calculate the NPV.

At this point we would be done simply by calculating the present value of the perpetuity using rWACC

as our discount rate. However, we have an extra hiccup here, fE and fD are the flotation expenses

for raising either equity of debt22.

Since we need 21 million and we have Debt
Equity “ 2, then $7m should be raised in equity and $14m in

debt.

Take for example the $7m in equity. We will need to raise more than that since, of whatever we raise,

fE “ 14% will be flotation expenses. Indeed we need to raise 7
1´0.14 “ $8, 139, 535 in equity, and

14
1´0.045 “ $14, 659, 686 in debt.

Putting all together, we need to find the NPV of the following cash flows:

0 1 2 . . . 8

´22, 799, 221m 3m 3m . . . 3m

ñ NPV “ $3, 129, 906

• Takeaways: Now you can calculate the appropriate discount rate to compute the NPV of a project.

Further, flotation expenses do not affect the WACC, they simply change the value of the initial invest-

ment.

20 Lecture on 11/25/2019

TOPICS: (CHAPTER 16)

1. Capital Structure

2. Cap. Structure Theories

3. Financial Distress and Bankruptcy
22Think of flotation expenses as fees for raising either form of funds.
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20.1 Capital Structure

• Remember that

Financial Leverage “
Debt

Debt` Equity

• When choosing the capital structure, how much to finance the project using debt and how much using

capital we may have one of the following goals:

1. Max. share price (for a given level of risk).

2. Max. firm value (“ Debt` Equity)

3. Min. WACC.

It turns out that the solution to all three objectives is the same. That is, if you choose leverage to

maximize the price of shares (say focusing only on the shareholders), the value of the firm is also

maximized (as if you were focusing on all stakeholders). Furthermore, that level of leverage mini-

mizes the weighted average cost of capital, i.e. the WACC.

• What are the trade-offs?

More debt implies:

Ñmore risk. That includes default risk and volatility of the return on equity (ROE). [Negative effects]

Ñmore tax savings and more expected ROE. [Positive effects]

• Some factors affecting K-structure decisions23:

1. Business risk: This is the risk all companies within the industry face. If the company you are

investing on is part of an already risky industry, the optimal level of leverage will be smaller.

Total risk “ Business risk ` Financial risk

You cannot affect the business risk (non-diversifiable part of risk in that industry), but the finan-

cial risk depends on your leverage24.

2. Firm’s tax position: Remember that one of the benefits of leverage is saving in taxes, so the

smaller the tax rate for the company, the smaller the optimal leverage.

23K-structure stands for capital structure, and any capital structure decision is essentially choosing the leverage of the firm.
24Note that the debt to value ratio, D{pD ` Eq, contains the same information as the debt to equity ratio, D{E, so they are used

interchangeably. Make sure that if you are given one, you can obtain the other one.
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3. Costs of financial distress: Falling in financial distress is costly for any company, but the costs

are different for different companies25. The larger the costs of financial distress, the smaller the

optimal leverage.

4. Managerial choices: Notice that the choice of leverage necessarily implies a trade-off between

risk and return, so the management preferences over risk will also affect the optimal leverage.

The more conservative is the management in terms of growth (as opposed to aggressive), the

smaller the optimal leverage.

20.2 Cap. Structure Theories

1. Modigliani & Miller’s Irrelevancy Theory

Intuitively, it is clear that the level of leverage affects the value of the company. However Modigliani

and Miller found the minimal conditions under which the leverage does not affect the value of the

firm!26

2. Trade-off Theory

After carefully relaxing the assumptions made in M&M’s theory, we can understand that for low

levels of leverage, increasing the leverage, the value of the company increases, because the risk is

relatively low, so the savings in taxes is the dominating effect and the value of the company increases.

For high values of leverage, the risk of financial distress is high enough that this cost is the dominating

force and increasing leverage reduces the value of the firm:

25The more tangible assets you have, the less costly is financial distress because you can always re-sale the land, machines, etc.
Contrast that situation to the case where the company’s assets are in terms of the algorithms or human capital they have

26These two economists received the Nobel prize for their definition of perfect markets. Their contribution is not so much because
we think markets are perfect, but because they gave a very useful benchmark to start thinking about how leverage affects the value of
a company.
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Notice that if we plot, instead the value of WACC against the leverage, we get a symmetrical graph.

Instead of it being mountain-shaped, it will be valley-shaped and the minimum point of WACC is

exactly at the same level of leverage than the maximum value of the company.

Notice, further, that when you increase leverage both the cost of equity and debt go up, however, the

weighted average of those two has a u-shape. See the following graph:

Because the level of the cost of debt is smaller and when you increase the leverage it’s weight on the

WACC is increasing, the WACC decreases at first.

3. Pecking Order Theory.

This theory has a very strong recommendation about how should you finance new projects. Before

going to the recommendation let’s discuss the logic of this theory.

For any company there are insiders (people that work on the company and know more about its

growth prospects), and outsiders (the rest of shareholders that do not have privileged information

about the company. This is called Asymmetric information.

If the insiders know that the company will grow more than what is implied by the market price if they
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invest in a goldmine. Then, they understand that the price of shares is under-valued, so they would

prefer to raise money by issuing debt.

In contrast, if the insiders know that the new project will not yield as much grow as the market is

anticipating in the price, the shares are over-priced, and it would be more convenient to raise the

money by issuing stock.

The key insight of this theory is that outsider investors are smart enough to anticipate this tempta-

tions even when the company’s funding decisions are actually legitimate. Therefore, it is better for a

company to raise funds in the following order:

Raising funds order:

(a) Internal funds (retained earnings)

(b) External funds

i. Debt (first)

ii. Equity (second)

21 Lecture on 11/27/2019

TOPICS:

1. Financial Distress and Bankruptcy (Chapter 16)

2. (Capital) Market Efficiency (Chapter 12)

3. Dividends and Payout Policy (Chapter 17)

21.1 Financial Distress and Bankruptcy

Financial distress is an umbrella term that can mean several things:

• Default: A payment that had to be made, is not made. It does not necessarily mean that the borrower

could not pay.

• Insolvency

– Cash-flow insolvency: similar to default, but this one does imply that the borrower could not

make the payment.

– Balance sheet insolvency: Book value of liabilities ą book value of assets
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– (Market) insolvency: Book value of liabilities ąmarket value of assets27

• Bankruptcy: This is not a financial condition, it is a legal condition. You must declare bankruptcy.

• The bankruptcy position can be:

– Voluntary (by the company or firm in distress - this allows the companies to cut their losses, say

by re-negotiating contracts with employers, contractors, etc.)

– Involuntary (by the creditors - so that the courts force the firm to sells its assets and pay back as

much as possible)

• Bankruptcy Act of 1938{1978

Suppose that for, any reason, the company declares bankruptcy. It can occur in one of two ways.

– Chapter 11 Ñ Reorganization: (it gives the company 4 months to not pay to its creditors, re-

organize and get out of insolvency)28

– Chapter 7Ñ Liquidation. (If the company cannot get out of insolvency, it is terminated)

• Suppose that Chapter 7 bankruptcy is declared. Who gets paid first?

PRIORITY OF CLAIMS29

1. Secured creditors

2. Wages & benefit plans of employers

3. Taxes

4. Unsecured creditors

5. Preferred stockholders

6. Common stockholders

21.2 (Capital) Market Efficiency

• Market Efficiency: All information about an asset is incorporated into the assets price (i.e. the price if

correct!).
27Note that the book value of liabilities determines your legal obligations to pay, while the market value of your assets measures

your means to pay if you were to actually sell your assets. This type of insolvency is the harshest.
28Please note that this type of bankruptcy can be beneficial to companies and creditors
29This is not a comprehensive list, it only includes the major categories
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One practical implication is that if the market is efficient, there is not value on actively managing a

portfolio, since all prices are correct, investing on an index gives you the same return as trying to be

smart when choosing your investment.

In reality, market indices have consistently outperformed portfolios that are actively managed, espe-

cially once you take into account the fees they charge for managing the funds.

• If markets are efficient, the price of an asset should immediately reflect any new information. In

reality the markets often have a delay in incorporating the new information (they react less than they

should), or they overreact to the new information (they react more). See the graph below.

This deviations from efficiency imply that there is scope for making money from active managing of

portfolios. The question, however, is not whether or not the markets are efficient. Rather, the relevant

question is how efficient is the market. The general insight is that for markets that are large enough

(lots of traders) markets are approximately efficient.

Similarly, it is important to realize that some parts of the market might be less or more efficient than

others. There might be some industries or companies that not-so-many investors have discovered. In

these markets, some real money can be made.

22 Lecture on 12/02/2019

TOPICS:

1. Dividends and Payout Policy (Chapter 17)

2. Derivatives (Chapter 23, 24)
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(a) Forwards & Futures

(b) Options

(c) Swaps

-The final exam is cumulative. However, 60% (˘10%) of it will be about the new topics, the rest will be

about the previous topics.

22.1 Dividends and Payout Policy

• Each period, the company should decide if NI will be payed as dividends or kept as retained earnings

(payout policy).

Remember that the price of a stock is given by:

P0 “
D1

r ´ g

The payout policy’s objective is to maximize P0

• At first glance, it might seem like by paying a larger dividend, the price of shares increases. How-

ever, the latter is not the case. By increasing the dividends, you decrease the money available for

reinvesting, thus decreasing the opportunities for growth (g).

• The optimal size of dividends depends on the following:

1. Shareholder preferences: Different investors have different preferences over growth rates (for

example if investors are young, they might prefer less dividends today in exchange for larger

growth in the future).

2. Firm’s investment opportunities: The more re-investing opportunities, the more benefit from

retaining earnings.

3. Cost of raising external capital: If raising capital from outside investors is more expensive, there

are more incentives to retain earnings and avoid paying that cost.

4. Firm’s target capital structure: By retaining more earnings, you increase equity, thus reduce

leverage. Therefore, the smaller is your target leverage, the more you will retain earnings.

• The Chronology of Dividend Payments:

1. Declaration date: Time when the company announces a dividend payment (Ex: Nov 15)

48



2. Ex-dividend date: The cut-off time. Before the trading day starts, it is recorded who owns the

stock, and so will receive the dividend (Ex: Dec 8: usually two business days before the date

record)

3. Date of record: The date at which the company registers which investors will receive the divident

(Ex: Dec 10), i.e. those whose name is in the books by the start of the ex-dividend date.

4. Date of Payout: the day the dividend is actually paid

• Notice that the company can give money to stockholders either by paying a dividend, or by repur-

chasing stock (investors hand out their shares and receive money in exchange).

Example: Original Balance Sheet (at Market Price)

Assets Liabilities

Cash $150 Debt 0

Other $850 Equity $1, 000

Value of firm $1, 000 Value of firm $1, 000

# shares outstanding“ 100, then share price“ 1, 000{100 “ $10. Consider the two options (dividend

payout, vs share repurchase)

After Cash dividend ($1/share implies $100 payout)

Assets Liabilities

Cash $50 Debt 0

Other $850 Equity $900

Value of firm $900 Value of firm $900

After the dividend payment, there are 100 shares with share price 900{100 “ $9 per share and taxes

paid on dividends are 100p20%q “ $20 by initial investors.

After share repurchase (10 shares at a price of $10)

Assets Liabilities

Cash $50 Debt 0

Other $850 Equity $900

Value of firm $900 Value of firm $900
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After the repurchase there are 90 shares with a price of 900{90 “ 10 and taxes paid 10p10´Poriginalqp20%q ă

$20 where Poriginal is the price at which the shares where purchased, and 20% is the tax rate on capital

gains. In general, investors pay less taxes on capital gains, than on dividends (even if the tax rates are

the same).

It is important to note that the advantage of paying dividends vs share repurchase depends on the

tax rates on each one. Since different investors face different tax rates, the optimal policy depends

(among other things) on who your investors are.

– Sources of tax differences across investors:

∗ Income levels

∗ Investment horizon

∗ Tax jurisdiction

∗ Type of investor/Investment Acct.

• Types of Stock repurchase:

1. Open market repurchase (95%): The most common type, open to the public

2. Targeted repurchase

(a) Major shareholder selling: When a major shareholder is bought out of the company

(b) Greenmail: Similar to a blackmail, there is a hostile bidder that wants to take over the com-

pany, but the company offers to pay the bought shares at a higher price (this is the greenmail)

to stop a hostile takeover30.

3. Tender offer: This occurs when a major investor pays a premium over the price to guarantee a

seizable portion of the company. It can be conditional on being able to buy at least some fraction

of shares, and usually has a limit on how many shares will be bought at that premium price.

Remember that a stock re-purchase tends to increase the value of shares, not because there is less

shares available, but because it serves as a signal where the companies insiders have information that

leads them to believe that the stock in undervalued.

30This is the usual jargon used, but please note that in this case, it is hostile to the current managers, it does not necessarily mean it
is hostile to the shareholders.
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23 Lecture on 12/04/2019

TOPICS: (CHAPTER 23, 24)

1. Forward contracts

2. Future contracts

3. Options

(a) Call options

(b) Put options

- It is ok to focus on the class lecture for this section; not so much the text.

-The final exam will include from the old material: Chapter 5, 6, 7, 10 (OCF, FCF) and 13

23.1 Spot markets vs forward markets

• In the spot market, the terms of transaction are agreed today, and the contract is executed today.

• In the forward market, the terms are agreed today, but the contract is executed in the future.

Example: We agreed today to buy all the crop you harvest next year at price K per unit. The contract

is binding, so both parts must follow it regardless of the spot prices one year from now. This contract

provides insurance for the farmer and the investor may benefit in case the spot price next year is

higher than K.

• We can graph the gains or losses for the farmer and the investor as a function of the spot price one

year from now (price at maturity), given the agreed price, K, called Strike price31.

31In general you can acquire these contracts for free. the strike price is what balances demand and supply.
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Since the farmer is agreeing to Sell in the future, we say that the farmer has the Short position in the

forward contract. Conversely, the investor has the long position.

• In general, you take a short position in a forward contract for insurance reasons (if you want to guar-

antee a price) or for speculative reasons (if you think the prices will fall in the future).

• Regardless of motives, agents with a short position reveal they think prices will go down, while agents

with a long position reveal that they think prices will go up.

23.2 Forward contracts vs future contracts

• A forward contract is considered an over-the-counter (OTC) contract: the buyer and the seller meet

and negotiate the terms of trade to accommodate the specific needs, preferences of the parties. In

contrast, a future contract uses an intermediary; usually an exchange.

• Mathematically, forwards and futures are very similar. The difference is in the institutional features

of the contracts. Since futures are traded in an exchange by a lot of agents, they are standardized

contracts: there is no room to negotiate the terms of the contract to accommodate the specific needs.

• The advantages of future contracts is that they are more liquid contracts. It can be easily purchased

and re-sold. The farmer, for example, does not need to find the particular investor willing to sign a

future contract for the bushels. The farmer can simply go to the exchange and acquire as many futures

as needed to accommodate as best as possible the farmer’s needs.

• Additionally, futures are safer with respect to credit risk (the risk that the other party does not comply

with their part of the contract). Each party signs a contract with the exchange, which has a lower credit

risk.

• Future contracts involve a Margin Account. This is money that you have to put as collateral in the

exchange at the moment of acquiring a future. This collateral is the safeguard that you will comply

with the contract in case that the future spot prices involve a loss for you.

23.3 Options

• A Call Option

– If you buy a call option, you gain the right to buy some good (say wheat) from the option seller

in the future at some agreed price (the strike price)
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– If you sell a call option, you have the obligation to sell some good (say wheat) to the option

buyer in the future at some agreed price (the strike price)

• The key difference between an option and a forward/future contract is that if you buy an option, you

are not obligated to exercise the contract and buy the good at the strike price. This is useful when the

price in the spot market next year is cheaper. Since buying an option only has upsides, they tend to be

expensive contracts. It truly provides insurance for the buyer of the option32, thus the price is often

called the premium.

• In general the payoff (gains or loses due to the difference between strike price and future spot price)

and the profits (payoff net of premium) are not the same. Let’s examine how these two look like for

each side of the contract as a function of futuree prices:

• Similar to above agents with a short position reveal they think prices will go down, while agents with

a long position reveal that they think prices will go up. However, the risk profile of options is veery

different than for forwards.

• In general, the higher the strike price of a call, the worse is the contract for the buyer, and so the

decreases in the strike price:
BPremium

BStrike Price
ă 0

24 Lecture on 12/09/2019

TOPICS:

1. Options

(a) Call options
32It should be clear that the seller does not get to choose if the contract is exercised or not
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(b) Put options

2. Option Strategies

24.1 Options

• Financial Derivatives can be classified in three big categories: 1. Futures/Forwards, 2. Options and 3.

Swaps. They all provide different kind of insurances against future uncertainty about how the value

of some asset will fluctuate.

• The value of these contracts depend on the value of the underlying asset. That is, its value is a

derivative from the value of the “real” asset, hence the name.

• Example: (Stock vs. Option Investment)

You have $10, 000

Portfolio A: Buy 100 shares of IBM stock at $100/ share

PortfolioB: Buy 1, 000 call options on IBM stock. Premium“ $10 per option, stock price“ $100/share.

IBM share price at t “ 1

$ 95 100 105 110 120 150 200

Port. A 9, 500 10, 000 10, 500 11, 000 12, 000 15, 000 20, 000

Port. B 0 0 5, 000 10, 000 20, 000 50, 000 100, 000

Notice that investing in call options is a great idea only you expect the price of the underlying asset

to increase in the future33.

• A Put Option

– If you buy a put option, you gain the right to sell some good (say wheat) to the option seller in

the future at some agreed price (the strike price)

– If you sell a put option, you have the obligation to buy some good (say wheat) to the option

buyer in the future at some agreed price (the strike price)

• Notice that in both kinds of options, the buyer of the option is the one with the right to execute it or

not. Therefore, in terms of payoffs, the buyer of the option enjoys the upside of fluctuations in the

asset price, but not the downside. Therefore, it must pay a premium to acquire the option.

33To be precise, you should eexpect that the price in the future is higher than the strike price
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• All of the intuitions we developed for call options transfer to put options. The key difference is that

buying a put option is a great idea when you expect the price of the underlying asset to decrease

(lower than the strike price).

• Classifications of Options:

– Options can also be classified into American options or European options. While for European

options the contract can only be executed at maturity, in American options, the buyer of the

option can execute it at any point before or at maturity.

– In-the-money Option vs. Out-of-the-money Option. An option is said to be In-the-money if the

current price of the underlying asset is such that if it was to stay constant, the option will have a

positive payoff. For call options it means that the spot price is larger than the strike price, while

for putt options it means that the spot price is lower than the strike price. Whenever the converse

is true, we say that the option is Out-of-the-money34.

• How do we expect the price of an option to change with changes on parameters?

– If the strike price increases, the value of the option depends on whether is is a call or a put. A

higher strike price is attractive only for put options.

– If the maturity of an option increases, the value of the option always increases (especially for

American options), since the option buyer has the right to execute the contract for a longer time.

– If the price of the underlying asset is more volatile, the value of the option increases. Remember

that options provide insurance, if you are the buyer you are exposed to the upsides of volatility,

but not the downsides.

34If the Spot price is exactly equal to the strike price we say the option is At-the-money.
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24.2 Option Strategies

• Protective Put: Buy stock and buy a put

Intuition: You buy a stock and then the option to sell it in the future at some pre-arranged time.

Notice that this strategy allows you to hedge against drops in the value of the stock.

• Covered Call: Buy stock and sell a call (or write a call option on the stock)

Intuition: You buy a stock and then acquire obligation to sell it in the future at some pre-arranged

time. this limits your upside in case the price goes up, but since options are expensive, you benefit

from it is the price remains constant, or decreases.
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• Collar: Buy stock (P “ $100/share), buy a put (K “ $90/share), and write a call (x “ $120/share).

Intuition: You buy a stock and if the price of the stock decreases, you have a put option that allows

you to sell it at no less than $90. If the price of the stock increases, you have the obligation to sell it

at no more then $120. Thus, you are limiting both your downside and your upside. Remember you

selled the call, so this limit to your upside, reduces the overall cost of this insurance scheme.

25 Lecture on 12/11/2019

TOPICS: (CHAPTER 30)

1. Swap contracts

Questions to study for the final from old exams:

Summer 2018

1st MT: Q 1, 2, 3, 4, 5, 9

Final: All Questions

Fall 2016

1st MT: Q 1, 2, 3, 4, 5, 7

2nd MT: Q 5, 6, 7

Final: 1, 2, 4, 5, 6, 7, 8, 10

25.1 Swap contracts

• A swap is essentially a set of forward contracts with different “maturities”

• Three main types:
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1. Currency swaps: Commonly used by exporter companies that want to secure they can convert

their foreign currency into dollars or viceversa

2. Interest rate swaps: This allows companies to change their fixed rate loans to variable rate loans

or vice-versa.

3. Commodity swaps: A producer, or investor can secure selling their products, at various points

in time in the future with these contracts.

Example:

Company A: Prefers a fixed-rate loan. It can burrow at a floating rate: Prime + 1%, or a fixed rate 10%.

Company B: Prefers a floating-rate loan. It can borrow at a floating rate of: Prime + 2%, or a fixed rate

9.5%

Instead of acting individually and company A borrowing at the fixed rate of 10%, and company B

borrowing at the floating rate. They could could create a swap. Company A borrows at the cheaper

floating rate, and company B borrows at the cheaper fixed rate. Finally, they swap. This will make

both of them better off. In the negotiation, one company might get to keep more of the created surplus

from the transaction, but both will be better off than if acting alone.

• Similar to the difference between forwards and futures, swaps can also occur between the parties

directly, or through an intermediary, or dealer.

Example:

“A” wants to borrow $10M in floating r.

– Alternative 1: Borrow at LIBOR

– Alternative 2: Burrow 10% fixed

“B” wants to borrow $10M in fixed r.

– Alternative 1: Borrow at LIBOR + 0.5%

– Alternative 2: Burrow 11.25% fixed

Notice that even though, B has access to worse interest rates of both kinds. The companies can still

benefit from a swap due to comparative advantages35.

For this example, A has a larger advantage on the fixed rate than on the floating rate. Thus its com-

parative advantage is in the fixed rate. Conversely, B’s comparative advantage is in the floating rate.

35You probably learned this in Econ 101, the same ideas apply here.
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If they agree that A borrows at 10% and receive 10.25% interest form B. Simultaneously, B borrows at

LIBOR + 0.5% and receive the LIBOR interest from A.

The net effect is that A pays LIBOR and receives a net interest of 0.25%, so its actual rate for borrowing

is LIBOR - 0.25%. As for B, it pays 10.25% to A and a net interest of 0.5% to the bank. Its net interest

is 10.75%. Both of them are better off.
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