
Week 1 and 2 Lecture Notes 

Assume that P0 is known; that is, it’s expected value is P0 . 

 

Arithmetic average if frequently used as another term for the expected value 

Which to use when?  Whichever describes the changes in wealth! 

Use arithmetic mean when estimating costs of capital from historical returns. 

Use arithmetic mean when estimating the opportunity cost of capital (i.e. what is the opportunity cost of capital 

p.a.). 

Use geometric mean when estimating compounding changes in wealth (i.e. how much you will get by investing $1 

from the start).  when u have a starting value - that way instead of multiplying -10 by 10 you multiply 90 x 110 

Covariance is a measure of co-movement 

If x achieves below average returns at the same time when y achieves above average returns  Covariance is 

negative. 

If x achieves above average returns at the same time when y achieves above average returns  Covariance is 

positive. 

If x achieves below average returns at the same time when y achieves below average returns.  Covariance is 

positive. 

Market Equilibrium Assumptions – for Markowitz Portfolio Theory 

 everyone is a mean-variance optimiser;  

 there are no transaction costs i.e. frictionless capital markets; 

 there exists a unique risk-free rate for borrowing & lending; 

 all investors have homogeneous (identical) expectations or beliefs about the distribution of returns offered 

by all assets; => All investors will perceive the same efficient set (one-fund theorem - all investors will try to 

hold some combination of the risk-free asset and a single fund of risky assets  market portfolio) 

One-Fund Theorem 

 For market to be in equilibrium, we require a set of market-clearing prices.  Existence of equilibrium 

requires that all prices be adjusted so that excess demand for any asset will be zero. 

 This market clearing condition implies that equilibrium is not attained until the single-tangency portfolio M, 

which all investors (with homogeneous expectations) try to combine with risk-free asset, is a portfolio in 

which all assets are held according to their market value or capitalisation weights. 

 If Vi is the market value of the ith asset, then the percentage of wealth held in each asset is equal to the ratio 

of the market value of the ith asset to the market value of all assets. Mathematically: 

 
 Market equilibrium is not reached until the tangency portfolio, M, is the market portfolio. 



 In equilibrium, the marginal rate of substitution between risk and return is the same for all individuals, 

regardless of the subjective attitudes to risk. (every shareholder will agree on price of risk) 

 Slope of CML is the equilibrium price of risk (EPR) 

CAPM Assumptions 

 Single period model 

 Max utility of end of period wealth more wealth is good, more risk bad 

 Portfolio choice is based only on 

mean and variance 

 Homogeneous expectations 

 No frictions and supply of securities 

is fixed 

 Unlimited borrowing and lending at rf 

Implications 

 In equilibrium, every asset must be priced so that its riskadjusted rate of return falls exactly on the security 

market line. 

 Investors can always diversify away all risk except the covariance of an asset’s return with the market 

portfolio i.e., can diversify all risk except for the risk of the economy as a whole. 

Jensen’s Performance Index (J) (for stock) 

 Jensen’s performance index assumes that investors can hold either the mutual fund, pi, or a well-diversified 

portfolio such as the market portfolio. 

 Jensen’s index measures how the well the portfolio pi did compared to the market portfolio. 

 Jensen’s performance index is given by the intercept term Ji in the following regression equation: 

 [E(ri) – rf] = Ji + (E[rm] – rf) βi 

 Ji > 0 ⇒ portfolio outperformed the market portfolio; mutual fund manager has outperformed relative to 

risk-adjusted rate of return given by the CAPM. 

 Ji < 0 ⇒ portfolio underperformed the market portfolio; mutual fund manager has underperformed relative 

to risk-adjusted rate of return given by the CAPM. 

Multifactor Models 

 The multifactor model, eg. Intertemporal model 

 N+1 fund separation, n risk factors, each with its own risk premium which can be positive or negative! 

 Risk determined by covariance (βik) with each factor 

 To identify ATP model factors: 

1. Identify a reasonably short list of macroeconomic factors that could affect stock returns 

2. Estimate the expected risk premium on each of these factors ( r factor 1 − r f , etc.); 

3. Measure the sensitivity of each stock to the factors ( b f1 ,b f2 , etc.). 

 APT has benefits: partial equilibrium model, minimal assumptions. Problems: what are the factors, practical 

applications exist but tests are difficult to do and are not compelling. 

 

 

 

 

 

 



Week 3 – ch 20 and 26 

An option is a financial derivative contract that provides a party the right to buy or sell an underlying at a fixed price 

by a certain time in the future. 

Derivatives: Financial instrument created from another instrument 

Call option – gives owner the right to buy stock at a specified exercise or strike price on (European call) or before 

(American call) a specified maturity date. 

Generally, value of a call option goes down as the exercise price goes up. 

Position Diagram – shows possible consequences of investing in options 

 

Put options – gives the right to sell a share at a specified exercise price.  

If you sell, or “write”, a call, you promise to deliver shares if asked to do so by the call buyer. – buyer’s asset is the 

seller’s liability 

Option Premium: The sum of money paid by the option buyer to obtain the right. Money is paid when the contract is 

initiated. 

If the share price is below the exercise price when the option matures, the buyer will not exercise the call and the 

seller’s liability will be zero. If it rises above the exercise price, the buyer will exercise and the seller must give up the 

shares. Buyer makes the difference between share price and exercise price – buyer has option to exercise, sellers 

must do as told. – worst outcome for seller is price of share becomes 0. 

Moneyness: refers to the relationship between the price of the underlying and the exercise price. 

- In-the-money: Exercising the option produces larger cash inflows than outflows 

- Calls: Stock price > Exercise price 

- Puts: Stock price < Exercise price 

- At-the-money: Stock price = Exercise price 

- Out-of-the-money: Exercising the option produces larger cash outflows thaninflows 

- You would never exercise an out-of-the-money option Position diagrams are not profit diagrams 

Position diagrams show only the payoffs at option exercise, they do not account for the initial cost of buying the 

option or the initial proceeds from selling it. (e.g. position diagram makes purchasing a cll look like a sure thing – 

payoff is at worst 0 with plenty of upside) 



    

Financial Alchemy 

 

 

Put-call parity 

Above diagram tells us that regardless of the future stock price, both investment strategies provide identical payoffs. 

This gives us a fundamental relationship for European options: 

Straddle 



Value of call + present value of exercise price = value of put + share price 

 

To repeat, this relationship holds because the payoff of “Buy call, invest present value of exercise price in safe asset” 

is identical to the payoff from “Buy put, buy share” 

This is called put-call parity – be careful with signs (reflect buying or selling) 

APPLICATION: Suppose the market does not conform to put-call parity 

1. Establish whether put-call parity holds 

2. Establish which combination is overpriced/underpriced (which side of equation is larger) 

3. Exploit the mispricing (sell the overpriced, buy the underpriced) 

4. Establish cash flows at expiration to confirm arbitrage profits 

Value of put = value of call + present value of exercise price - share price 

From this expression you can deduce that “Buy put” is identical to “Buy call, invest present value of exercise price in 

safe asset, sell share” 

General theorem: Any set of contingent payoffs—that is, payoffs that depend on the value of some other asset—can 

be constructed with a mixture of simple options on that asset. 

Even before maturity the price of the option can never remain below the heavy, lowerbound line. For example, if our 

option were priced at $10 and the stock were priced at $460, it would pay any investor to sell the stock and then buy 

it back by purchasing the option and exercising it for an additional $430. That would give an arbitrage opportunity 

with a profit of $20. The demand for options from investors seeking to exploit this opportunity would quickly force 

the option price up, at least to the heavy line in the figure.  

Lower Bound = Max(stock price - exercise price, 0). 

The diagonal line in the upper bound to the option price. Why? Because the option cannot give a higher ultimate 

payoff than the stock. If at the option’s expiration the stock price ends up above the exercise price, the option is 

worth the stock price less the exercise price 

 

If the stock and the option have the same price, everyone will rush to sell the option and buy the stock. Therefore, 

the option price must be somewhere in the shaded region. 



 

When the stock is worthless, the option is worthless 

The value of an option increases as stock price increases, if the exercise price is held constant. 

When the stock price becomes large, the option price approaches the stock price less the 
present value of the exercise price. 

Thus, the value of an option increases with both the rate of interest and the time to 
maturity. 

The option price always exceeds its minimum value (except when stock price is 0) 

If there is a positive probability of a positive payoff, and if the worst payoff is 0, then the option must be valuable 

One of the most important determinants of the height of the dashed curve (diff between actual and lower-bound value) is 

the likelihood of substantial movements in the stock price. Option holders gain from volatility because the payoffs are not 

symmetric. 

 

In most financial settings, risk is a bad thing; you have to be paid to bear it. Investors in risky (high-beta) stocks 

demand higher expected rates of return. For options it’s the other way around. As we have just seen, options written 

on volatile assets are worth more than options written on safe assets. 



 

Ch 26 

- Financial transactions undertaken solely to reduce risk do not add value in perfect and efficient markets 

o Hedging is a zero-sum game – a company that insures or hedges a risk does not eliminate it - simply 

passes the risk to someone else. IN an efficient market they negotiate terms that are fair (zero-NPV) 

on both sides of the bargain 

o Investors’ do it yourself alternative –  

- Transactions that reduce risk make financial planning simpler and reduce the odds of an embarrassing cash 

shortfall. 

- Agency costs may be mitigated by risk management – in some cases hedging can make it easier to monitor 

and motivate managers.  

- Chief risk officer needs to develop a risk strategy for a company including: 

1. What are the major risks that the company is facing and what are the possible consequences? 

2. Is the company being paid for taking these risks? 

3. How should risks be controlled? 

Evidence on risk management 

- Almost all firms use financial contracts to manage risk – collectively these are known as derivatives 

- Risk policies differ 

Insurance 

- When a firm takes out insurance, it is simply transferring the risk to the insurance company. 

- Insurance companies have some advantages in bearing risk 

1. Considerable experience in insuring similar risks – well placed to estimate the probability of loss 

and price the risk accurately 

2. Skilled at providing advice on measure that the firm can take to reduce the risk – offer lower 

premiums to firms that take this advice 

3. Can pool risks by holding a large, diversified portfolio of policies 

- Still cannot diversify away market or macroeconomic risks 

- Insurance companies also suffer some disadvantage in bearing risk – reflected in prices 

o Administrative costs – need to be recognised when setting up premiums 

o Adverse selection – unless insurance company can distinguish between good and bad risks, the latter 

will always be most eager to take out insurance 



o Moral hazard – once a risk has been insured, the owner may be less careful to take proper 

precautions against damage. 

- Many insurance risks are jump risks – one day there is not a cloud on the horizon, the next day a hurricane 

hits. 

- If losses from such disasters can be spread more widely, the cost of insuring them should decline. Therefore, 

one way is to issue catastrophe bonds or cat bonds. If a catastrophe occurs the payment on a cat bond is 

reduced or eliminated. 

- Risk can be reduced with options 

Forward and Futures Contracts 

Simple Forward Contract 

- Forward contract: Agreement between two parties in which one party, the buyer, agrees to buy from the 

other party, the seller, an underlying asset, at a future date at a price established at the start of the contract. 

- Buyer = long position 

- Seller = short position 

- Traded over the counter 

- Price for immediate delivery is called the spot price. 

- Not an option, buyer has committed to buy and seller has to sell. 

- Cash settlement: permits the buyer and seller to pay the net cash value of the position on the delivery date 

(instead of delivering the actual goods) 

Pricing 

- S0: The price of the underlying asset in the spot market 

- ST: The price of the underlying asset in the spot market 

- F(0,T): Forward contract price determined when the contract 

is initiated at time 0 

- V0(0,T): Value of the forward contract at time 0 

- VT(0,T): Value of the forward contract at expiration 

- VT(0,T) = ST - F(0,T), profit or loss for a buyer or seller is determined by the delivery price at which the 

contract was initiated and the spot price of the underlying asset at maturity. – price at expiration E.g. if ST  > 

F(0,T) then the buyer benefits (saves $$$)  

- Forward price cannot be such that you can make an arbitrage profit. 

- Initial value is typically set to 0 (i.e. no money changes hands at the beginning of the forward contract) 

 

Futures Exchanges 

- Where standardised forward contracts are traded. 

- When a standardised forward contract is traded on  an exchange, it is called a futures contract 

- When you buy or sell a futures contract, the price is fixed today buy payment is not made until later. 

- You will, however, be asked to put up margin in the form of either cash or treasury bills to demonstrate that 

you have the money to honour your side of the bargain (margin account). As long as you earn interest on the 

margined securities, there is no cost to you 

- Futures contracts are marked to market – means that each day any profits or losses on the contract are 

calculated; you pay the exchange any losses and receive any profits. – similar to series of one day forwards 

- The futures exchange guarantees the contracts and protects itself by settling up profits or losses each day 

(daily settlement) – futures trading eliminates counterparty risk and default risk. – prevents accumulation of 

risk. (only one day’s payoff can be lost) 



- Don’t have to take delivery directly from the futures exchange – close out futures positions just before the 

end of the contract, take their profits or losses, and buy or sell on the spot market. 

- Basis risk -  non-effective hedge due to weak correlation 

Margin Account 

- Initial margin requirement is required to purchase $X  if balance of margin account falls below the 

maintenance margin requirement, funds must be deposited to bring the balance back up to the initial 

margin requirement. 

Trading and Pricing Financial Futures Contracts (equities) 

- If you want to buy a security, you have a choice. You can buy for immediate delivery at the spot price or you 

can “buy forward” by placing an order for future delivery at the futures price. You end up with the same 

security either way, but there are two differences. First, if you buy forward, you don’t pay up front, and so 

you can earn interest on the purchase price. Second, you miss out on any interest or dividend that is paid in 

the meantime. This tells us the relationship between spot and futures prices: 

 where Ft is the futures price for a contract lasting t periods, S0 is today’s spot 

price, rf is the risk-free interest rate, and y is the dividend yield or interest rate 

Spot and Futures Prices—Commodities 

- The difference between buying commodities today and buying commodity futures is more complicated. 

First, because payment is again delayed, the buyer of the future earns interest on her money. Second, she 

does not need to store the commodities and, therefore, saves warehouse costs, wastage, and so on. On the 

other hand, the futures contract gives no convenience yield, which is the value of being able to get your 

hands on the real thing. The 

- manager of a supermarket can’t stock the shelves with orange juice futures if he runs out of inventory at 1 

p.m. on a Saturday. 

 
- It’s interesting to compare this formula with the formula for a financial future. Convenience yield plays the 

same role as dividends or interest foregone ( y ) on securities. But financial assets cost nothing to store, and 

storage costs do not appear in the formula for financial futures. 

- Usually you can’t observe storage cost or convenience yield, but you can infer the difference between them 

by comparing spot and futures prices. This difference is called net convenience yield (net convenience yield = 

convenience yield - storage costs). 

More about forward contracts 

- Liquidity is possible only because they are standardized and mature on a limited number of dates each year 

- Forward interest rate = 1
extra return for lending x years

Interest onloan
   

Homemade forward rate contracts 

E.g. To lock in a forward rate  



 

Swaps 

Some company cash flows are fixed. Others vary with the level of interest rates, rates of exchange, prices of 

commodities, and so on not always result in the desired risk profile. Swaps allow them to change their risk from 

e.g. fixed rate to floating rate. The market for swaps is huge. By far the major part of swaps consisted of interest rate 

swaps. 

Interest Rate Swaps 

- Swapping fixed interest payments annuity into floating-rate annuity or vice versa. 

- Homemade swap e.g. 

o The bank (we assume) can borrow at a 6% fixed rate for five years. Therefore, the $4 million interest 

it receives can support a fixed-rate loan of 4/.06 = $66.67 million (notional principal amount of the 

swap).  The bank can now construct the homemade swap as follows: It borrows $66.67 million at a 

fixed interest rate of 6% for five years and simultaneously lends the same amount at LIBOR. We 

assume that LIBOR is initially 5%. LIBOR is a short-term interest rate, so future interest receipts will 

fluctuate as the bank’s investment is rolled over. Notice that there is no net cash flow in year 0 and 

that in year 5 the principal amount of the short-term investment is used to pay off the $66.67 million 

loan. What’s left? A cash flow equal to the difference between the interest earned (LIBOR x 66.67) 

and the $4 million outlay on the fixed loan. The bank also has $4 million per year coming in from the 

project financing, so it has transformed that fixed payment into a floating payment keyed to LIBOR. 

- IRL, they would have just called a swap dealer, typically a large commercial or investment bank 

- Dealer is quoting a rate for five-year swaps of 6% against LIBOR. This figure is sometimes quoted as a spread 

over the yield on U.S. Treasuries. For example, if the yield on five-year Treasury notes is 5.25%, the swap 

spread is .75%.  

1.  The first payment on the swap occurs at the end of year 1 and is based on the starting LIBOR rate of 5% 

(assumption). 27 The dealer (who pays floating) owes the bank 5% of $66.67 million, while the bank 

(which pays fixed) owes the dealer $4 million (6% of $66.67 million). The bank therefore makes a net 

payment to the dealer.  

2. The second payment is based on LIBOR at year 1. Suppose it increases to 6%. Then the net payment is 

zero. 

3. The third payment depends on LIBOR at year 2, and so on. 

- The notional value vastly overstates the economic value of the swap 

- At creation, the economic value of the swap is zero because the NPV of the cash flows to each counter party 

is zero. 

- NPV drifts away from zero as time passes and interest rates change 

- if long rates increase over the two years to 7% (say), the value of a three-year note falls to 

 
- Now the fixed payments that the bank has agreed to make are less valuable and the swap is 

- worth 66.67 - 64.92 = $1.75 million. 



- How do we know the swap is worth $1.75 million? Consider the following strategy: 

1. The bank can enter a new three-year swap deal in which it agrees to pay LIBOR on the same notional 

principal of $66.67 million. 

2. In return it receives fixed payments at the new 7% interest rate, that is, .07 x 66.67 = $4.67 per year. 

- The new swap cancels the cash flows of the old one, but it generates an extra $.67 million for three years. 

This extra cash flow is worth  

- Market for interest rate swaps is large and liquid so swap rates can be looked at to know how interest rates 

vary with maturity 

Currency Swaps 

- E.g. Suppose that the Possum Company needs 11 million euros to help finance its European operations. We 

assume that the euro interest rate is about 5%, whereas the dollar rate is about 6%. Since Possum is better 

known in the United States, the financial manager decides not to borrow euros directly. Instead, the 

company issues $10 million of five-year 6% notes in the United States. Then it arranges with a counterparty 

to swap this dollar loan into euros. Under this arrangement the counterparty agrees to pay Possum sufficient 

dollars to service its dollar loan, and in exchange Possum agrees to make a series of annual payments in 

euros to the counterparty. 

Total Return Swaps 

- one party (party A) makes a series of agreed payments and the other (party B) pays the total return on a 

particular asset. This asset might be a common stock, a loan, a commodity, or a market index. For example, 

suppose that B owns $10 million of IBM stock. It now enters into a two-year swap agreement to pay A each 

quarter the total return on this stock. In exchange A agrees to pay B interest of LIBOR + 1%. B is known as 

the total return payer and A is the total return receiver. 

Hedging Interest Rate Risk 

- e.g. to hedge lease – 2m per year for 20 years 

- To hedge interest rate risk, design the debt issue so that any change in interest rates has the same (and thus 

offsetting ) impact on the PV of the lease payments and the PV of the debt 

1. Zero-maintenance – issue debt requiring interest and principal payments of exactly $2 million 

per year for 20 years. In this case, lease payments would exactly cover debt service in each year. 

The PVs of the lease payments would exactly cover debt service in each year. The PVs would be 

identical and offsetting regardless of interest rates 

2. Match duration – issue debt with the same duration as the lease payments. If durations are 

matched, then small changes in interest rates , say from 10% down to 9.5% or up to 10.5% will 

have the same impact on the PVs of the lease payments and the debt. 

- Duration-matching strategy is usually more convenient, but it is not zero-maintenance because durations 

will drift out of line as interest rates change and time passes. 

Hedge Ratios and Basis Risk 

- In above e.g. hedge ratio was exactly 1 (matched lease cash flows worth 17m against debt worth 17m) 

-  Let us generalize. Suppose that you already own an asset, A (e.g., wheat), and that you wish to hedge 

against changes in the value of A by making an offsetting sale of another asset, B (e.g., wheat futures). 

Suppose also that percentage changes in the value of A are related in the following way to percentage 

changes in the value of B: 

Expected change in value of A =  (change in value of B) 

- Delta ( % ) measures the sensitivity of A to changes in the value of B. It is also equal to the hedge ratio —that 

is, the number of units of B that should be sold to hedge the purchase of A. 



- You minimize risk if you offset your position in A by the sale of delta units of B.  

- Whenever the two sides of the hedge do not move exactly togetherm there will be some basis risk. 

Speculators 

- Search of large profits (and prepared to tolerate large losses) 

- Sell futures without reducing risk, increase it 

- Attracted by leverage that derivatives provide. 

- Successful derivatives market needs speculators who are prepared to take on risk and provide more cautious 

people with the protection they need. 

- Precautions: 

1. Don’t be taken by surprise – senior management needs to monitor regularly the value of the 

firm’s derivatives positions and to know what bets the firm has placed. 

2. Place bets only when you have some comparative advantage that ensures the odds are in your 

favour. 


