Time Value of money

Here we learn the math that allows us to compare money receive in the future with its value in today’s dollars.

WE do this in a finance class, because very often in finance, we purchase bonds or equity (shares) in a company that entitles us to receive cash flows in the future.

The basic idea in Finance is that the price we pay for those bonds or shares should be the fair price. For that reason, the price or cost of what we buy today should equal the PRESENT VALUE of the future payments we receive.

Chapter 5 differs from Chapters 6&7 because we are just focused on the math that allows us to do the present (and future) value calculations, whereas in Chapters 6 & 7 we also are focused on qualitative aspects of the securities (e.g. preferred shares versus common shares, special bond features (e.g. callable, extendible etc).

Generally speaking, in Chapter 5, students find the questions challenging because they have a hard time interpreting what the question is asking, when the payments are received etc etc.

In general, we say that

PV = FV/(1+R)

In any question, you will be told  that a series of payments are expected, and will be asked to determine its present value, or future value. Alternatively, you may be told the cash flows, the PV and FV and asked to determine the interest rate.

Compound Interest:

To understand compound interest, it helps to understand that interest rates that APPEAR to be identical may actually be quite different. For instance, an interest rate of 12% a year can mean a different effective interest rate depending on how frequently the interest is compounded. The more often the interest is compounded, the greater the effective interest rate. So 12% compounded semi annually is greater than 12% compounded annually. If we compound monthly, that is more than semi annually. Weekly is more than monthly, and so on.

The most you can compound is compounding CONTINUOUSLY .

Where the effective interest rate = e^(RT) -1 (e=2.7138)

To find the effective interest rate: k=(1+QR/m)^m -1
Where QR is the quoted rate and m = the number of compounding periods.

When the same size payment is received (or paid) at a fixed interval (for instance, weekly, monthly, quarterly, or annually) it is called an annuity.

You will frequently be asked to determine either the PV,FV,Yield, PMT, or number of periods (N) associated with an annuity.

Essentially, using your business calculator you enter
All the provided data then solve for the one remaining (unprovided) entry.

Note that usually one variable (PV,FV, or PMT) is zero.

Special cases:

Mortgages:

Both your assignment and examples from the text demonstrate that when a mortgage exists, equal payments are made on a fixed time basis. Even though the payments are fixed, initially more of the payment is used to pay for interest, and less is used to pay for capital. As time passes, the interest component of the payment is smaller because the outstanding loan balance is smaller.

Perpetuity:

A perpetuity is a payment received at a fixed interval for ever. We learn about perpetuities because Corporations are deemed to “live forever” so dividends received from them are received forever,

The present value of a perpetuity is P= PMT1/(k-g) where PMT 1 is the first payment received (assumed to be received at the END of the first period), k is the required return on the perpetuity (often an interest rate) and g is the growth rate of the perpetuity. Often the growth rate is zero.

If you start receiving payments at the beginning of the period, you have to add the initial payment to the value of the regular annuity. This is called a perpetuity due.

Annuities:

We also take a look at annuities, which consists of a stream of fixed payments at a regular interval, and the first payment is revceived at the end of the first period. An annuity due is the same thing as an annuity except the first payment is received at the beginning of the first period.

Annuity Due = Annuity * (1+R)

Mortgages, discussed earlier are a type of annuity.

Real life Examples:

I am currently negotiating a 50,000 square foot lease in a suburb of Pittsburgh. I will have to present offer terms for this lease, including rate /square foot, annual escalations, and term (length of lease).

If the potential client wants a 10 year term, how important is the escalation rate (the escalation in annual lease rate is basically to offset increases in inflation. If the annual rate did not go up, I might not be as happy receiving $4/square foot in ten years, as I would be today.)

If the client plants on building a steel fabrication plant, and will be putting in lots of capital into the building to start the business, he may want an option to extend the lease by an additional 10 years. How should this impact the rate I charge him?  (This is similar, in some ways, to an extendible bond.)


Assume a flat ten-year lease. Am I better off charging him $3.50/square foot with a 5% annual increase or  $4 per square foot with a 2% annual increase?

Why does the present value of this contract depend on the credit worthiness of the client? What variable can be adjusted that would reflect the credit worthiness of the client and demonstrate that the present value of the lease payments differs depending on this credit worthiness?

(The answer is k, the discount rate.)

Bonds

For bonds we basically take the math we learned in chapter 5 and apply it to a financial security called a bond.

A BOND is basically a promise to make certain payments usually on a regular basis to someone who has lent a company (or government) money.

Different types of bonds have different characteristics, and investment banks that help companies raise money by issuing bonds are always coming up with new types of bonds. You should become familiar with some of the unique characteristics (extendible, convertible, callable etc., ) some bonds have as well as the more basic characteristics of bonds (semi-annual payments, coupon rates etc).

Of course, a big part of this chapter revolves around valuing bonds.

Since bonds are basically a stream of payments recived in the future, all we have to do is take the present value of this stream of payments. The discount rate we use to apply to the coupons and principal we receive depends on a number of factors, but the two most important factors are the TERM (how long from now does the bond become due) and the credit worthiness of the firm that borrowed the money.


In many questions you will be provided with 4 of the following pieces of information:

1) The price (aka market value) of the bond.
2) The Coupon rate on the bond (and whether interest is paid annually or usually, semiannually)
3) The Term of the bond (N= number of payments recived. E.g. a 10 year semi annual bond means N= 20)
4) The Face Value of the bond (is usually assumed to be $100, or $1000, either value will work, but remember to apply the coupon rate to whichever face value you use. E.g a 10% semi-annual coupon means a $5 coupon semi annually on a 100 bond, or a $50 semi annual coupon on a $1000 bond.)
5) The YTM (aka required return, yield etc). 

To solve, you eneter 4 of the biyts of information and solve for the 5th, unknown.

Regarding the YTM, you have to be careful.

The YTM has to be defined precisely. If you are PROVIDED the YTM, you will also be told how often the rate is compounded. Usually, this will be semi-annually, but not always. If it IS semi-annually, then you should remember when you enter data that:

1) 6 month YTM is YTM/2
2) N= number of years *2

If you solve for the YTM for a bond that pays its coupon semi annually, the YTM you get on your calculator will be the SEMI ANNUAL RATE.

The annual rate, which you usually are asked for in a question, will be twice that (compounded semiannually). Don’t forget to multiply your calculator answer by 2 before picking your MC answer.

Several facts you should REMEMBER and UNDESTAND:

1) IF YTM> COUPON RATE, A bond sells at a discount to par (less than 100)
2) IF YTM< COUPON RATE, A bond sells at a premium (greater than 100) to par
3) IF YTM =COUPON RATE, A bond sells at par
4) ANYTHING THAT MAKES YTM INCREASE DECREASES the price of a bond. E.g.
a. The credit risk of a company goes up
b. Interest rates go up

5) Bond prices change all the time. They don’t usually change
 as much as stock prices, but they still change.
5) The greater the duration of a bond, the more its price changes when interest rates (or more accurately YTM’s) change.
6) Duration is bigger when:
a. YTM is smaller
b. Term to maturity is bigger
c. Coupons are smaller

Speaking of coupons, a ZERO COUPON bond has no coupon. Therefore it sells at a discount to its face value, (its YTM> its coupon rate (which is zero)).

Cash Price versus Quoted Price (dirty price):

When you buy a bond, the price you pay is NOT equal to the price you are quoted for the bond. That is because when you buy a bond, you have to pay the quoted price PLUS however much interest has accumulated on the bond since the last time it made an interest payment.

Price you pay = Quoted price + 
(number of days since last interest/365)* annual coupon rate




Notes on Equity

The basic idea is simple. The (economic) value of any asset is the cash flow that the asset generates. For equity, the cash flow comes as a dividend. So to value a share in a company, we just have to add the present value of all the future dividends, discounted at an appropriate discount rate that reflects the risk of the investment.
Of course, the shares of some companies do not pay a dividend. However, these companies are usually reinvesting their profits into operations, with the hope of paying out greater dividends in the future.

Before we get deeper into the valuation area, you should become familiar with some of the characteristics of equity.

Equity is often described as either common, or preferred.

Preferred equity usually has a fixed dividend and this dividend (usually) must be paid before any payments are made to the common shareholders. Preferred shares usually are non-voting, but may become voting if the dividends that are expected to be paid to the owners are not paid.

The value of a preferred share is the value of a perpetuity

P = D/k   where D is the fixed dividend, and k is the required return on a security of that level of risk.

the required return of a preferred share, k is usually smaller than the reuired return on a common share, because preferred shares receive the dividend FIRST, and if the company is liquidated under bankruptcy, preferred shareholders are paid prior to common shareholders (but after debtholders).

Contrarily, common shares come with the right to vote (at least one class of common shares vote, though not necessarily all classes of common shares). 

Valuation approaches for common shares:

There are many ways to value a common share, which should cause you to think that no one valuation approach is perfect. The first approach we use is called the dividend discount model, and it adds up all the expected future dividends and discounts them to their present value at the required rate of return.

In this chapter, you were provided with the required rate of return. In the next few weeks, you will learn how to calculate it on your own.



When the dividend is constant, or grows at a constant rate (forever), we can calculate the value of a share as 

P = D1/(K-g) or better= D0(1+g)/(K-g)

When the company (and/or its dividends) are growing at an irregular rate that DOES NOT CONTINUE FOREVER, the best approach to determining the share price is to separately add the present value of each dividend during the irregular growth phase,  then add the present value of the share price (determined sometime in the future when dividend growth is constant).

For instance, if a share last paid a dividend of  $1 and the dividend grows at 10% a year for three years, then at 5%  per year thereafter:

Po = D1/(1+k) + D2/(1+k)^2 + D3/(1+k)^3 + P3/(1+k)^3

Where D1 = D0(1.1),
D2 = D0(1.1)^2
D3 = D0(1.1)^3
And P3 = D4/(K-g) = D3(1.05)/(K-5%)

A few other things you should know:

1) When a company makes money (earnings) it can either pay these earnings out as dividends, or reinvest the earnings into growth (actually, there are a few other things that can be done with earnings, but let’s not talk about that).

The percentage of earnings kept in the firm (not paid out as dividends) is given the variable b, and is called the firm’s retention ratio. The dividend payout ratio is therefore (1-b).

The higher b, the smaller the dividends will be, but the growth in the company will be larger, (and presumably, the bigger the future dividends will be).

You will likely be asked to determine the PVGO or present value of growth opportunities in a company. To calculate this number, we say

P0 = EPS1/K + PVGO (not responsible for this in summer 2015) but you will see questions in old exams

All this means is that IF the firm had no growth opportunities, then the firm would pay out all its earnings as a dividend. As a result EPS1 = D1.

If the share price is bigger that EPS1/K, the difference represents the growth opportunities in the company.


2) You often need the growth rate in the company to calculate the share price. Sometimes, you will be given it. Other times, you will have to determine it, usually as follows:

g = ROE *b



where ROE is the (%) return on equity in the firm, and b is the retention ration referred to above.

3) Price Earnings Ratio (PE’s):

PE’s are commonly used to help value a firm. The basic concept is that businesses in the same industry should sell at similar multiples of earnings. So if one company earns $1 a share and a similar company earns $2 a share, the second company’s share price should be twice the firsts.

Notice that PE = P0/(EPS1) = P0/(EPS0(1+g))

Please see Example 7-13 from your text.

Also note that, cetirus paribus,

The bigger the dividend
The bigger the payout ratio,
The bigger the growth
‘the SMALLER the discount rate

the bigger the Price earnings ratio, so the bigger the stock price.

Risk and return of a porfolio

Chapter 8 is focused on how to measure the risk and return of a portfolio. The real lesson you are supposed to be learning here is that:

Whereas the expected return of a well-diversified portfolio is simple the weighted average of the assets’ (stocks) returns, the RISK of the portfolio (as measured by it standard deviation) is smaller than the weighted average of the stocks in the portfolio. As a result, diversification provides a lot of benefit.

Mores specifically, this result holds as long as the correlation among the securities in the portfolio is less than 1 (less than “perfect”). In the real world, the correlation is LESS than one.

An interesting result from the benefits of diversification is that investors are only rewarded (by higher expected returns) for taking on risk that they can’t diversify away which is called undiversifiable risk (also known as Beta risk, Systematic Risk, market risk). This is covered in chapter 9.

The types of questions you should be familiar with in Chapter 8, relate to doing basic calculations of:

Ex POST returns and Variances:

These calculations look at past actual returns instead of predicted returns. 

Ex Ante Returns and Variances:


These equations are generally used for calculating the RETURNS and RISKS of one stock only.

Next, we learn how to calculate the return and risk for a portfolio of stocks.

When we combine stocks into a portfolio, calculating the return is easy. It is simply a weighted average of the stocks in the portfolio. For instance, if we have 20% of our money in stock A, 30% in stock B and 50% in stock C, and their expected return is 10%, 20% and 30% respectively, the expected return on the portfolio is:
20%*10%+30%*20%+50%*30%. Eq. 8-9

When answering questions involving expected returns, remember that the weights of the stock in the portfolio must add to 1. Sometimes it seems info. Is missing in a question, but really it is not.

To measure the risk, we require a more difficult formulae that involves each stocks VARAINCE but also the Covariance between each stock pairing.

You may be asked to find the variance of a two stock portfolio but once you have to calculate the variance of a 3 stock portfolio, the math gets long—so don’t expect to be asked.

You should also know that:

COV(A,B) = ra,b, (std dev A)*(std dev B) where r is the correlation between a and b’s returns  (Eq 8-13 and 8-14)

Special consideration is given to two stock portfolios where correlation is [-1,0,+1] take a look in your textbook, but you don’t really need to memorize. If you plug these values into R(the correlation) you don’t have to memorize any special formulae.

Efficient Frontier:

Apart from the basic math questions, you are asked to accept than when people make an investment, that they will chose to MAXIMIZE RETURN for a given level of RISK.

If this is the case, then the efficient frontier can be drawn as shown in your text where the efficient frontier starts at E (the Minimum Variance Portfolio) and extends North East along the curve.

This efficient frontier does NOT include the Rf asset (T-bills).  In Chapter 9, when we add Rf into the picture, the Efficent Frontier is a straight line knows as the Capital market Line (CML).

Note that not all portfolios are efficient, and not all possible portfolios fall on the efficient frontier. Most do not. Most are below the efficient frontier.

Diversification:

The chapter ends with a brief recap on the benefits of diversification. When a portfolio is fully diversified, the only risk it has remaining is Non-Diversifiable risk. The Company specific risk (a.k.a. unique, non systematic, diversifiable) is gone, because the good luck experienced by one company is cancelled by the bad luck of another.

Note that even though we did not cover international diversification (holding foreign companies stocks), international diversification is better than purely domestic diversification because the total Non-Diversifiable risk of an international poirtfolio is smaller than the non-diversifiable risk of a Domestic portfolio.


Capital market line and security market line(SML+CAPM)


When investors have the possibility of investing in a risk free bond, it turns out that the new efficient frontier is a combination of the risk free asset and the(tangency) market portfolio.

In fact, the only different investment choices investors will make is what percentage of their money they will put in treasury bills and what % they will put in the market portfolio.

The combination line that joins the Risk free Asset with the market portfolio has the following description:

Rp =	Rf +	 (Rm-Rf) *Stddev(portfolio) 
			Std Dev (mkt)

And is known s the capital market line. This line only tells you the expected return of efficient portfolios. Most portfolios do NOT fall on this line. Only combinations of the market portfolio and Rf fall on this line.

Under a certain set of assumptions a theory called the CAPITAL ASSET PRICING MODEL tells us the required return on an asset. (To get the assets price, discount the expected cash flows by the required return).

In fact, when you were busy pricing equity in the earlier chapters, you were always told that the required return on the equity was X% (e.g. 12%. 8%, 15%)

Well, according to the CAPM

E(R) = Rf + B(Rm-Rf) 

where B is the assets beta, Rf is the risk free rate, and Rm is the expected market return. This line is called the security market line (SML).

In equilibrium (and in theory we are always in equilibrium or will be soon)

E(R) = Rf + B(Rm-Rf)    ….. HOLDS FOR ALL ASSETS

What is Beta?

Beta is the beta of the stock, or project, or portfolio, and is measured as

Bi = Cov(i,m)/Var(m) where m is the market

The Beta of a portfolio is the weighted average of the stocks in the portfolio.

B= 1 implies that if the market return goes up by 3% unexpectely, so will the asset’s return.

If B=1.5, we would expect a 4.5% increase in the assets return.


Beta is a measure of market risk. The total risk of an asset is its market risk, plus its company specific risk. As we diversify, and the number of companies we hold grows, the portfolio gets rid of (diversifies away) its company specific risk and is just left with its market risk, which will be the weighted average of the individual Betas of the assets in the portfolio. 

Bp = w1B1 +w2B2 + w3B3 + ….

A couple of other things to remember:

1) The CAPM (SML) tells you an assets required return which also can be considered its expected return. However, if an expert finds that a stock’s expected return is higher than the SML predicts, then the stock plots above the SML and should be bought. Conversely, if an expert predicts a stock has an expected return less than its required return, its stock price should drop to get back to equilibrium.
2) Risk can be measured in many different ways. In finance, we tend to measure either a stock’s standard deviation (a measure of total risk) or its Beta (Beta = market risk). Which risk is more important depends on the circumstance. If you are well diversified (as you should be) then Beta risk tends to be more important. You are rewarded with higher expected returns when you accept Beta risk as R= Rf+B(Rm-Rf).
a. If you are not well diversified, stdev is more important. Remember that you are not always rewarded by higher expected returns for taking on st dev risk, as part of this risk can be diversified away.



Market efficiency: 

“The market doesn’t make any sense. Even after reviewing all available information, I just can’t seem to make any money trading stocks.”

In truth, if the statement above were true, then we would have to conclude that we have an efficient market. Why?

Because an efficient market is one where information is quickly and accurately (accurate on average) incorporated into the market price of assets. If a person cannot make money by trading on information, that means that said information is already incorporated into the asset’s price—which means the market is efficient.

When we talk about market efficiency, the correct question is :

“How efficient is the market?”

Eugene Fama determined that instead of saying the markets are slightly efficient, quite efficient, or perfectly efficient, we should say the market is (OR ISN’T):

WEAK FORM EFFICIENT, SEMI STRONG FORM EFFICIENT OR STRONG FORM EFFICIENT

According to FAMA, if the market is:

1) STRONG FORM EFFICIENT it is also semi strong and weak form efficient
2) SEMI STRONG FORM EFFICIENT it is also weak form efficient




Weak Form Efficient:

If you cannot make a “statistically abnormally high” return by using trading rules based on historical data, price movements, weighted averages, etc etc then we say that the market is WEAK FORM EFFICIENT.

Conversely, if you can make statistically abnormally high returns by trading on historical price data, then we say the market is NOT weak form efficient.


Semi Strong Form Efficiency:

If you cannot make a “statistically abnormally high” return by trading on publicly available information INCLUDING financial statements, corporate press releases, publicly described investment plans AND HISTORICAL PRICE DATA then we say the market is SEMI STRONG EFFIECIENT.

Conversely, if you can make statistically abnormally high returns by trading on THIS PUBLICLY AVAIALBLE information, then we say the market is NOT semi strong form efficient.

STRONG FORM EFFICIENT

We say the market is strong form efficient if it is impossible to make “statistically abnormally high” returns by trading on any information including PRIVATE/INSIDER information.

If we can make money trading on private/insider information, then we say the market is NOT strong form efficient. Almost no one thinks the market is strong form efficient.


There is no consensus on how efficient the market is. That makes things interesting, because we end up with some investors who trade using technical analysis, others who trade after analyzing financial statements & economic data, and others who prefer to buy well diversified funds as they feel that any studying is a waste of time because the market is (semi strong) efficient.

Options Review:

I’ll give you a unique review of options that will provide you with an ability to better understand this material. I was likely Canada’s biggest U.S. Exchange Traded options trader for a number of years, causing nightmares for compliance departments and regulators alike, so the subject is very close to me.

Definitions:

Call: A call gives the owner the RIGHT but not the OBLIGATION to buy a certain asset (e.g. a share in a company) at a certain price (the exercise a.k.a. strike price X) at a certain point in time.

Put: A Put gives the owner the right but not the obligation to sell a certain asset (eg a share in a company) at a certain price (X) at a certain point in time.

For each CALL (and PUT) that exists, someone has bought it and someone has sold it. The person that paid money for the option owns the options and the person that received money for the option is short the option.

Four possible positions can exist:

1) Long a CALL (own the call)
2) Long a PUT (own the Put)
3) Short a CALL (sold the call)
4) Short a Put (sold the Put)

You should know how to sketch each.

The PROFIT for someone who trades options is the value of their position, less its cost.

e.g. If you bought a call for $3 and it ends up being worth $5, you made $2 profit.
The person who sold it to you (for $3) ended up with a liability of $5, so they have a $2 loss.

Often, you will be asked to draw either the VALUE of the option position, or the PROFIT/LOSS of the option position. The difference between the two graphs is that the profit/loss reflects the cost of the position whereas the VALUE of the position (called the payoff diagram) does not reflect the cost.

You should remember that the cost is “sunk” once you paid it so the cost of the position does not determine whether or not you chose to exercise the option at expiry.




AT EXPIRY:
At expiry, a person will exercise their call if ST>X (The share price is greater than the X you have to pay to get the share.)

At expiry, the value of a call is MAX[0, ST-X]. 

Note a call can’t have a negative value, as a person will simply not exercise their call if ST,X.


Similarly,

A person will exercise their put if X>ST (That is, they can sell a share for X and it is worth less than X).

At expiry, the value of a put is MAX [0, X-ST]


You should understand and/or memorize the table describing how a call and a put are impacted by changes in S,X,Rf, T, Vol
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