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I. VALUE AND CAPITAL BUDGETING (Micro-economic theories)
A. Cash Flows
(1) Money in/ money out 
(2) Components of cash flow to be studied:

(a) Amount (need a sign)
· If you pay money out to someone else or put money in the bank, then that cash flow sign is negative (cash flow out from me- e.g. a periodic loan or investment into a savings account)
· If you receive money as a payment or loan or interest, that is a positive cash flow sign (cash flow from bank to me- e.g. interest payments or a bond))
(b) Timing
(c) Risk
(3) Examples: 
    + $1001.50
(a) Time    --------------------------------------------------------------------------
T0(put money into savings account) 
T1 (principle + interest)
     -$1,000
 (b) 
Ten year bond at 6% interest- $1,000




      + $60(coupon)


+$1060

Time  ------------------------------------------------------------------------------


T0(buy bond)      T1……….




   T10
     -$1,000
(4) Cash flow vs. income:

(a) Both are important but distinguished components of an institution/ enterprise.
(b) Cash flow is a function of the ability to pay bills, not income
(c) Cash flow is used to show the owners of a business what they can take out/ buy
(d) Example: Company A bills a firm $50,000 in 2004 and is paid the bill in full in 2005.
· The $50,000 would show up on a schedule C for 2004 but not for 2005
(e) Cash flow is certain/ black and white
(f) Cash flow can be saved/ invested whereas income cannot be 
(5) A treasury bill is one of the easiest types of cash flow to measure
(a) Pure discount (i.e. zero coupon)
(b) Risk free
(c) Government obligation
(d) The market determines the interest rate through the buying and selling of bonds

(e) Illustration:
  + $1,000
Time   -------------------------------------------------------

X
· Whatever “X” is, you get $1,000 in six months with the T-Bill interest rate APR on X

· E.g. if the interest rate is 1.75%, X = $991.25 (interest for first month is $1.45; the interest is then compounded.  Don’t forget to divide 1.75% by two before calculating because period is only six months
(6) Assumptions: 

(a) We will assume in this class that interest payments are made in arrears at the end of the period.  Sometimes this makes a difference of a few pennies; sometimes it makes a much bigger difference.  
(b) We will also assume that any interest payments/ income is reinvested at the same rate as the original investment was paid out (see compounding section under chapter four)
(7) Cash flows from stocks:

(a) Dividends( These are technically discretionary
· However, boards are very reluctant to reduce dividends because they are worried that people will think the company is doing poorly
· Board will tend to raise dividends to signal to the market that the company is able to sustain it (the dividend payment) and thus expects to do well
(8) Object of making calculations is to determined to us now the value of a cash flow in the future( we want to know what an investment produces on a periodic basis
(9) You want to project cash flows as far in advance as possible, and then assume steady cash flow amount after that
B. Net Present Value (Chapter 4)
(1) Introduction:
(a) Chapter is about what someone is willing to pay for e.g. a bond at t0.  
· Have to consider discount rate and risk
· Value of an investment is a function of the cash it pays in the future
(b) Want to develop techniques to reduce ambiguity about level of knowledge in the future
(c) Concept of the time value of money:
· Money today is worth more than the same amount of money tomorrow
· You want to get any payments you can now and defer any taxes you can into the future
· Also need to take into account inflation (around 3% now)
· Historically the real rate of return for treasury bills is zero or even negative for some period because of inflation
· Risk-free for US gov’t treasuries applies only in the sense that they are certain to pay out, not that you are certain to actually make money.  
(d) Why do we calculate net present value if cash flows, tax rates, and returns fluctuate?  Won’t the figure be too inaccurate?
· Although fluctuations are possible (and are especially likely for an example such as a person’s lifetime income), we still need some value to go on
· Although we cannot predict the future, We can use certain values to see what the future might bring
· You have to decide what the values will be to have any sense of what you might have in the future
· For salaries/ lifetime income streams, if you say that the future is too uncertain and don’t invest because of it, you will end up with nothing but social security at age 65.  
(2) The One-Period Case
(a) PV   =      C1_


where C1 = cash flow at date 1 and r is the 
1 + r
appropriate interest rate (also called the discount rate)
(b) Net present value = -cost of project today + present value 
(c) Present value analysis is using the present value formula to find out the value that a payment to be received in the future has today
(d) Present value example: Lida can buy a piece of land today for $85,000.  She is sure it will be worth $91,000 in a year.  She could get a 10% return from the bank.  Should she buy the land?  (pp 61-62)
(e) NPV example: Ed wants to buy a $400,000 Picasso and sell it in a year.  He thinks it will be worth $480,000 then, but is not sure so he assigns it a discount rate of 25%.  Should he buy the painting (pp 62-63)
(3) The Multiperiod Case
(a) Future Value and Compounding
· The process of leaving principle + interest in the capital market and lending it out for another year is called compounding 
· Simple interest = interest on principle only
· Compound interest = interest on interest + interest on principle
· FV  =  C0 × (1 + r)T
· C0 is the cash to be invested at date 0
· r is the interest rate
· T is the number of periods over which the cash is invested
· Example: Paul put $500 into a savings account with 7% interest, compounded annually.  How much will he have in three years? (p. 65)
· Example: Jay invests $1,000 in Company A.  The company pays a dividend of $2, which is expected to grow by 20% per year for tow years.  What will the dividend be at the end of two years? (p65)
(b) The Power of Compounding: A Digression
· The value of $1 with simple interest at 10.71% after 76 years is $9.14
· The value of $1 with compound interest at 10.71% over 76 years is $2,279.13
· The value of $1 after 152 years is not twice the value of $1 after $76 years; it is the square of that value so it would be worth $5,194,443.36 after 152 years with compound interest at 10.71%
(c) Present Value and Discounting
· PV =    CT__ 
      (1 = r)T   

· CT is cash flow at date T
· r is the appropriate interest rate
· Example: Bernard will receive $10,00 three years from now.  He can earn 8% on his investments.  What is the present value of his future cash flow?  (p. 69)
· If an investor receives more than one cash flow, the present value of the set of cash flows is simply the sum of the present values of the individual cash flows. 
· So if you will get $2,000 in one year and $5,000 in two years, find the present value of each cash flow and add them up.  
(4) Compounding Periods
(a) Compounding an investment m times a year provides an effective annual interest rate of:
· EAIR = C0(1 + r/m)m - 1
· r is the stated annual interest rate
· C0 is one’s initial investment
· m is the number of compounding periods
· The “1” is subtracted at the end to remove the original principal.  
· Example: What is the end of year wealth on a $1 investment with a stated annual interest rate of 24%, compounded monthly?  Note that end of the year wealth includes both interest and principle.  
(b) Distinction Between Stated Annual Interest Rate and Effective Annual Interest Rate
· The stated annual interest rate (SAIR) becomes meaningful only if the compounding interval is given, because otherwise one does not know how often to compound
· The effective annual interest rate (EAIR) is meaningful without a compounding interval.  This means an investment of $1 at 10.25% will be worth $1.025 in one year.  
(c) Compounding over Many Years
· For an investment over T years, future value with compounding:
· FV = C0(1 + r/m)mT
· Example: Harry invests $5,000 at a stated annual interest rate of 12%/year, compounded quarterly, for five years.  What is his wealth at the end of five years? (p. 73)
(d) Continuous Compounding (Advanced)
· With continuous compounding, the value at the end of T years is expressed as:
· C0 × erT
· C0 is the initial investment
· r is the stated annual interest rate
· T is the number of years over which the investment runs
· This is the predominant approach
· Example: Linda invested $1,000 at a continuously compounded rate of 10% for one year.  What is the value of her wealth at the end of one year?  (p. 74)
(e) Daily compounding: 
· Is usually calculated on a 360-day basis
· So for a ten year bond, compounded daily, you would have 3600 periods, and an interest rate of r/360.
· With a PV of $1,000 and a yearly interest rate of 9%, the FV would be equal to $2459.33
(5) Taxation:
(a) Often need to take taxation into account when calculating present value.  
(b) Example: Jed invests $100,000 at 8% over 30 years.  The FV would be over $1 million without taxes.  
· BUT, if the 8% is taxable at a 30% rate, the interest rate is reduced by 30% to 5.6%.
· The FV with taxation taken into account is closer to $512,000( so reducing the interest rate by 30% reduced the FV by almost 50%
(6) Simplifications
(a) Perpetuity
· Definition: A constant stream of cash flows without end
· British consols are the most well known example
· PVCONSOL = C/r

· C is the number of dollars received by the investor each year
· Formula tells us how much to pay for a consol
· Example: A perpetuity pays $100/ year.  The interest rate is 8%.  What is the value of the consol? (p. 77)
(b) Growing Perpetuity
· Definition: An investment where the cash flows rise at a certain percent each year, with the rise continuing indefinitely.  
· PVGROWING PERPETUITY =    C__
(r-g)
· g is the rate of growth per period
· r is the appropriate discount rate
· C is the cash flow to be received one period hence
· Three important points:
· The numerator: Cash flow in one period hence, not at date 0
· The Interest rate and the growth rate: The interest rate r must be greater than the growth rate g for the growing perpetuity formula to work.  As the growth rate approaches the interest rate, the present value grows infinitely large.  
· The timing assumption: The above formula assumes that cash flows are received and dispersed at regular and discrete points in time, although this is usually not true.  
· Example: Company R is about to pay a dividend of $3/share.  Investors anticipate that the annual dividend will rise by 6%/ year forever.  The applicable interest rate is 11%.  What is the price of the stock today?  (p. 78)
(c) Annuity
· Definition: A level stream of regular payments that lasts for a fixed number of periods.  
· Pensions, mortgages, and leases are often annuities.  
· Note: Because inflation can often eat at the value of a pension, pensions are usually set up as salary continuation of your salary at retirement, and take into account 3% inflation, tax deferral, saving 15% of income, etc.  (see e.g. practice problems part I, #4)
· PVANNUITY = C[(1/r)-{1/(r<1+r>T)}]
· C is the cash flow at each date (with the first one being paid one period in the future)
· T is the number of periods
· r is the interest rate
· Annuity factor: Part of the formula in brackets (so the part multiplied by C)
· Example: Mark has won the lottery paying $50,000/ yr for 20 years and his first payment in a year.  What is the present value of his winnings at a discount rate of 8%? (p. 80)
· Four annuity tricks to watch for:
· Delayed annuity( begins at a time many periods in the future
· Annuity in advance( annuity begins today instead of in one year
· Infrequent annuity( The payments are every two years but the interest rate is for one year
· Equating present value of two annuities(for example college payments in 18 years for four years compared to money saved monthly for college for the next 18 years.  
(d) Growing Annuity
· Definition: A finite number of growing cash flows
· PVGROWING ANNUITY = C[{1/(r-g)}-{<1/(r-g)> × <(1+g)/(1+r)>T}]
· C is the payment to occur at the end of the first period
· r is the interest rate
· g is the growth per period, expressed as a percentage
· T is the number of periods for the annuity
(7) What is a Firm Worth?
(a) The value of a firm can be found by multiplying the net cash flows by the appropriate present value factor.  The value of the firm is the sum of the present values of the individual cash flows.  
(b) Example: What is the value of a firm that is expected to generate cash flows of $5,000 the first year, and $5,000 for the next five years  It can be sold seven years from now.  The owners want to make 10% on their investment in the firm.  
(8) Appendix 4A: Net Present Value: First Principles of Finance
(a) Making consumption choices over time
· Borrow now to consume more today and less tomorrow?
· Lend now to consume less today and more tomorrow?
(b) Making investment choices over time
· Borrow now to lend it out at a higher interest rate?  
C. How to Value Bonds and Stocks (Chapter 5)
(1) Note on this chapter: The first half, valuing binds, is very solid.  The second half, valuing stock, fails to take company cash flows into account
(2) Definition and Example of a Bond
(a) Definition: A bond is a certificate showing that a borrower owes a specified sum.  In order to repay the money, the borrower has agreed to make interest payments on designated dates.
(b) Example: Company K issues 100,000 bonds for $1,000 each, where the bonds have a coupon rate of 5% and a maturity of two years
· $100 million has been borrowed by the firm
· The firm must pay interest of $5 million at the end of one year
· The firm must pay both interest of $5 million and $100 million of principal at the end of two years
(c) Note on home loans( can have schemes similar to bonds:
· Types:
· Normal monthly payment with amortization
· Interest only + balloon payment
· Balloon payment with no other payment
(d) Note on interest rates: Variable vs. fixed
· Banks shift the rates to buyer with variable rate bonds
· When rates are low, banks will prefer to issue a variable rate loan and may loan money at less than the market rate because the interest rate will go up
· When rates are high it is the opposite( banks want to issue fixed-rate loans when rates are higher
(3) How to Value Bonds
(a) Pure Discount Bonds
· Promises a single payment at a fixed date
· The date when the issuer of the bond makes the payment is called the maturity fate( the bond expires on this date
· The payment at maturity is the bond’s face value
· Also called zero-coupon bonds
· The value of a pure discount bond is just the present value of the face value at the market interest rate.  
· Why would an issuer want to issues a zero coupon bond instead of a coupon bond?
· To not have to make investments that create a cash flow
· Similar to a balloon payment loan
· Illustration: 








$1,000 (FV)

Time    -------------------2.4%------------------------------------------
T0(buy bond) 
T1 
     -$976.56
(b) Level-Coupon Bonds
· Most bonds offer cash payments not just at maturity but also at regular times in between( these regular payments are the coupon of the bond
· Bonds issued in the US typically have face value of $1,000
· A level-coupon bond’s value is the present value of all of its cash flows.  This is the same as the value of an annuity plus the present value of the face value:
· PVLEVEL-COUPON BOND= C[(1/r)-{1/(r<1+r>T)}] + PVFACE VALUE
· C is the coupon
· The biggest value is the stream of income not the final payment( if the company announced it was defaulting on the final payment but not the interest payment, the price would go down by the $1,000 face value
· Illustration (e.g. 6% coupon)


    $60
      $60      $60      $60

$1,000 (FV)

Time    -------------------------------------------------------------
T0     T1          T2       T3        T4
Tn 
     - sale price
(c) Consols( See consol section from ch. 4.  Note that preferred stock often have similar qualities to consols because they provide the holder a fixed dividend payment( the fact that the dividend payment could be defaulted on stops them from actually being called consols.  
(4) Bond Concepts
(a) Interest Rates and Bond Prices
· Bond prices fall with a rise in interest rates and rise with a fall in interest rates
· For a level-coupon bond:
· Sells at face value if the coupon rate = marketwide interest rate
· Sells at a discount if the coupon rate is less than the marketwide interest rate
· Sells at a premium if the coupon rate is more than the marketwide interest rate
(b) Yield to Maturity
· Signifies the interest rate the bond is selling at
(c) Bind Market Reporting
· Bond market is mostly a retail market for individual investors for smaller trades
(5) The Present Value of Common Stocks
(a) Dividends versus Capital Gains
· Is the value of a stock equal to:
· The discounted present value of the sum of next period’s dividend plus next period’s stock price; or
· The discounted present value of all future dividends?
· (Both of the above are correct (according to the book) because for the first answer, the investor can sell it some someone else at the end of the year, who can sell it to someone else- so the value of all future dividends gets taken into account.  
(b) Valuation of Different Types of Stocks
· One way of valuing a stock is to treat it like a perpetually paying investment because of the dividends: if the dividend is $1.50, the interest rate is 10%, and the growth rate is 3%, the present value of the stock would be $15     (div/[r-g])
· Zero-growth dividends: Stock price = div/ r
· Constant growth dividends: Stock price = (div/[r-g])
· Problem with raw calculation is trying to project that returns will be a certain amount 
· Differential growth: Would have to calculate the present value of each year’s stock.  Could also use the growing-annuity formula, unless growth were greater than the interest rate
(6) Estimates of Parameters in the Dividend-Discount Model
(a) Where does g Come From?
· Earnings next year = earnings this year + retained earnings this year × return on retained earnings
· Simplifies into: g = retention ration (the ratio of retained earnings to earnings) × Return on retained earnings
· The anticipated return on current retained earnings can be estimated by the firm’s historical return on equity
· Warning: Although you can use g to value stocks, a better way to value stock is on actual investments instead of estimated/ projected investments
· Example: Company A has $150,000 cash earnings.  This represents a 15% return on its capital.  It gives out 80% in dividends and retains 20% in cash.  This gives the company a growth rate of 3%.  ($30,000 in retained earnings is 3% of $1 million.)  (Also, 0.2 [retention ratio] × 0.15 [return on equity or ROE]= 0.03)
· Example: Company B just reported earnings of $2 million.  It plans to retain 40% of its earnings.  The historical return on equity (ROE) has been .16.  How much will earnings grow over the coming year? (pp. 117-118)
(b) Where does r Come From?
· r = Div   +  g
      P0
· r is the rate used to discount the cash flows of a particular stock

· Information about both dividend and stock price is publicly available and g can be estimated from the equation is the previous section.  

· Example: Company P has 1,000,000 shares of stock outstanding.  The stock is selling at $10.  The retention ratio is 40 %.  What is the required return on the stock? (p. 118)
(c) A Healthy Sense of Skepticism
· Some financial economists generally argue that the estimation error for r for a single security is too large to be practical; they therefore suggest calculating the average r for an entire industry. 
· When a  firms goes from no dividends to a positive dividend, the implied growth rate is infinite
· If g is higher than r, the value of the firm is infinite.  Although g may be above r for a few years, this type of abnormal growth cannot be sustained forever, so have to be careful in using a short-run estimate of g in a model requiring a perpetual growth rate (or just shouldn’t use that value of g at all)
(7) Growth Opportunities
(a) Net present value per share of a growth opportunity (NPVGO):
· Represents the value per share of a certain project
· EPS = earnings per share
· Stock price after a firm commits to a new project: EPS/r + NPVGO (only if the firm does not retain any of its earnings)
· Two conditions must be met in order to increase value:
· (1) Earnings must be retained so that projects can be funded
· (The projects must have positive net present value
· NPVGO is less than zero if the discount rate is the project earns a percentage lower than the discount rate
· However, firms will have growth whether they have NPVGO above or below zero( value, however, is reduced
(b) Dividends or Earnings: Which to Discount?
· The calculated stock price would be too high if earnings were discounted instead of dividends because only a portion of earnings goes back to the stockholders as dividends
· To discount earnings instead of dividends would be to ignore the investment that a firm must make today in order to generate future returns
(c) The No-Dividend Firm
· Rational shareholders believe that they will either receive dividends at some point or they will receive something just as good
· The actual application of the dividend-discount model is difficult fro firms of this type
· Empirical evidence shows that firms with high growth rates are likely to pay lower dividends.  
(8) The Dividend-Growth Model and the NPVGO Model (Advanced)
(a) Value is the same whether calculated by one model or the other
(9) Price-Earnings Ratio
(a) Financial analysts frequently relate earnings and price per share through the P/E ratio
(b) Take last reported annual earnings and divide by # of shares to get the earnings per share (EPS).
· P/E ratio = price per share
earnings per share (EPS)

(c) Why do people use this measure?

· Because it is available; it is widely reported in financial newspapers
(d) There are more problems with P/E ratio than relevancies (Siegal)
(e) P/E ratios tend to be higher for firms that are perceived to be in industries with high growth opportunities (e.g. electronics) than firms in industries with historically low growth opportunities (e.g. railroads and utilities)
(f) The P/E ratio is negatively related to a firm’s discount rate/ risk
(g) Because firms are given some leeway in accounting  methods, P/E ratio is not always consistent across firms
(10) Appendix 5A: The Term Structure of Interest Rates, Spot Rates, and Yield to Maturity
(a) Spot rates refer to the differing interest rates fro bonds of different terms- perhaps a two year bond has a higher interest rate because inflation is expected to be higher over the second year
(b) Forward rate represent the premium over the second year for a two year bond with a higher interest rate than one-year bond
D. Some Alternative Investment Rules (Chapter 6)
(1) Why Use Net Present Value?
(a) NPV can help determine not just whether you should go forward but also how much you should pay for an investment
(b) Accepting positive NPV projects benefits stockholders because the value of the firm will increase
(c) The value of the firm rises by the NPV of the project
(d) Key attribute of NPV to be able to compare it to other methods:
· (1) NPV uses cash flows( these can be used for other projects, unlike earnings which are an artificial construct
· (2) NPV uses all the cash flows of a project- other approaches ignore cash flows beyond a certain date
· NPV discounts the cash flows properly – other approaches may ignore the time value of money when handling cash flows
(e) Forcing yourself to do cash flow analysis forces you to really analyze a situation
(2) Why use other rules?
(a) We use these rules more as a guideline
(b) It is unclear which method is really the best, although NPV and IRR seem theoretically superior 9most firms use both of these)
(c) Most CFO’s use up to three methods
(d) It also helps to think rationally about why someone would make a certain investment, for example the restaurant example on p. 167.
(3) Problems with taking a project with a very small net present value (i.e. $0.50)
(a) May have made an error in calculation
(b) There may be better alternative investments
(c) Need to look at the risk of the investment
(d) As NPV hovers around 0, the IRR would be the same as the discount rate
(e) At a NPV of 0, you’re not losing anything, so maybe you should be indifferent about the project
(f) NPV could decrease dramatically with a higher discount rate
(g) Different NPV numbers/ results show the sensitivity of investments to the discount rate and the importance of picking the right discount rate
(h) From a financial standpoint, it is just as important to make a good investment as it is to make a good investment
(i) Summing up: When financial instruments get close to 0, you really have to look at other factors.
(4) Problem of having two competing investments:
(a) Constraints on the minimum/ maximum investment amount
(b) Why can’t you just borrow money and invest in both
· Because what we’re looking fro is whether the project is worth a certain amount by itself at all, irrespective of financing( so would need to look at NPV of both projects
(5) The Payback Period Method
(a) Defining the Rule
· A particular cut-off date is selected.  Al investments that have payback periods of say two years or less are accepted and those that pay off in more than two years, if at all, are rejected.  
· Pay back is important in the case that you sometimes need the invested cash back early or by a certain time or you want to reinvest it
· Higher earlier payback may mean that an investment is less risky.  
(b) Problems with the Payback Method
· It stops looking once the initial investment has been returned
· Example: Project A has cash flows of ($60, 40, 20, 20, 10).  Project B has cash flows of ($30, 30, 30, 60, 100).  Payback would mean selecting project A even though project B has an overall larger cash flow.  
· It doesn’t take into account the timing of the payback within the payback period
· It doesn’t take into account when you will get a higher percentage of your money back 
· This problem can be resolved through discounted payback but that is like trying to make an unsophisticated method sophisticated which it was never designed to do
· It doesn’t take into account payments after the payback period
· There is no guide for when to choose the payback cutoff date, so the date is somewhat arbitrary
(c) Managerial Perspective- Why use payback?
· Simpler to calculate
· Company can evaluate the decision making capacity of its manager
· Quick cash recovery is good for small firms that rely on capital market for financing
· Manager can adjust their use of the payback method is an especially large cash flow would come after payback time.  
(6) The Discounted Payback Period Method
(a) This approach first discount cash flows and THEN asks how long it takes to get back the original investment
(b) As long as cash flows are positive, the discounted payback period will never be smaller than the payback period, because discounting reduces the values of the cash flows
(c) This approach has the same problems as regular/ non-discounted payback.  
(7) The Average Accounting Return Method
(a) Defining the Rule
· The average project earnings after taxes and depreciation, divided by the average book value of the investment during its life
· Example: $1.5 million net income ÷ $10 million net worth = 15%
· Step one: Determine average net income
· New income in any year is new cash flow minus depreciation and taxes (depreciation is not a cash outflow)
· Straight line deprecation: Diving the amount of depreciation over x years by x
· Step two: Determining Average Investment: 
· What the investment is worth at the end of each year( takes depreciation and the cost of the investment into account
· Step three: Determining AAR
· Divide the average net income by the average investment
(b) Analyzing the Average Accounting Return Method
· Does not work with the right raw materials( it uses net income and book value, both of which come from the accounting books.  Accounting can be somewhat arbitrary
· Accounting judgment does not affect cash flows used by NPV
· AAR does not take timing into account, even though a higher payoff later on would lower NPV
· AAR method offers no targeted guidance on what the right targeted rate of return should be (kind of like payback has an arbitrary cut-off date)
· AAR is frequently used as a back-up to discounted cash flow methods because of its flaws
· It is easy to calculate and uses numbers readily available from the firm’s accounting system
· Because the media and stockholders pay attention to the overall profitability of a firm, some managers might feel pressured to select projects that are profitable in the near term, even if they come up short in terms of NPV
(8) The Internal Rate of Return( Moat important alternative to NPV
(a) Basic rationale: It produces a single number summarizing the merits of a project.  This number does not depend on the interest rate prevailing in the capital market.  (The number is internal or intrinsic to the project and does not depend on anything except the cash flow of the project)
(b) In general, the IRR is the rate that causes the NPV of the project to be zero
(c) General investment rule: Accept the project if the IRR is greater than the discount rate.  Reject the project if the IRR is less than the discount rate
(d) NPV = -cost + FV
1 + IRR

(e) The NPV is positive for discount rates above the IRR and negative for discount rates above the IRR( This means that if we accept projects when the discount rate is less than the IRR, we will be accepting positive NPV projects
(f) Calculating the IRR on hp12c platinum financial calculator:
· Initial cash outflow; change sign; g CF0
· First cash flow; use correct sign; g CFj
· Repeat above until all cash flow are entered
· f IRR
(g) Illustration: 

NPV







        IRR

                    $10.65     --







Discount rate (%)

   $0

10%

20%  22.37%
30%


        -$18.39   --
( the NPV is positive for discount rates below the IRR and negative for discount rates below the IRR
(9) Problems with the IRR Approach
(a) Definition of Independent and Mutually Exclusive Projects
· An independent project is one whose acceptance or rejection is independent of the acceptance or rejection of other projects
· A mutually exclusive project is when you can accept project A or B, or you can reject them both, but you cannot accept both of them 
(b) Two General Problems Affecting Both Independent and Mutually Exclusive Projects
· Problem 1: Investing or financing?
· If you have a project that has a positive beginning cash flow and negative later cash outflows (for example a company conducting a  seminar where the participants pay in advance), the IRR rule changes:
· For this type of project, you accept the project when the IRR is less than the discount rate and reject the project when the IRR is greater than the investment rate because the NPV is positive when the discount rate is higher than IRR
· This makes sense because the project is actually a substitute for borrowing
· We refer to the normal types of projects as an investing type project and the ones in the above example as financing type projects
· Problem 2: Multiple rates of return
· Problem arises with project of this type of cash flow: (-$100, $230, -$132)
· This type of project has two IRRs, so because you don’t know which one to pick, IRR cannot be used here
· We can fall back on NPV here
· We could also use the modified IRR, Which handles the multiple-IRR problem by combining cash flows until only one change in sign remains
· Example: Have (-$100, $230, -$132).  If you discount the last cash flow to -$115.79 (14% dr) and combine it with the second cash flow (because it will have been received by the third date), then you can calculate the IRR of (-$100, $114.21)
· This sort of violates the spirit of IRR not depending on the discount rate
· We are safe from multiple IRRs with only one change in sign of the cash flows
(c) Problems Specific to Mutually Exclusive Projects
· The scale problem
· Example: You can either pick to spend $1 and get back $.50 in an hour or spend $10 and get back $11 in an hour.  The IRR of the first option is higher, although the NPV of the second one is higher (assuming no discount rate for only an hour wait to get the return)
· The scale problem can be corrected by using on of three methods:
· (1) Incremental IRR: Subtract each smaller budget project cash flow from the larger budget project cash flow.  IF the IRR of those cash flows is above the discount rate, then you go with the bigger project
· Example: Project A has cash flows of: (-$10 million, $40, million).  Project B has cash flows of: (-$25 million, $65 million).  The incremental cash flows are: (-$15million, $25 million)
· You want to make sure to subtract the project with the smaller cash flows because that leaves an outflow at date 0 and puts us in the realm of the normal IRR rules.  
· (2) Incremental NPV: Take the project if the incremental cash flows yield a positive NPV
· (3) simply compare the NPV of the two choices and take the one with the higher NPV
· The timing problem: You have two projects, one of which has cash flows that occur earlier and the other one of which has cash flows which occur later.  How to fix:
· (1) Compare the NPV’s of the projects
· (Compare incremental IRR’s to discount rate
· Calculate the NPV on incremental cash flows
(d) Redeeming Qualities of IRR
· People want a rule that summarizes the information about a project in a single rate of return, which gives people a simple way of discussing projects
(e) A Test
· The discount rate is not needed to compute IRR
· In order to apply IRR, however, you need to compare IRR with the discount rate
(10) NPV vs. IRR:
(a) NPV: 
· Has the virtue of taking into account the timing and the amounts of cash flow
· Has the unique virtue of giving a quantitative measurement based on our assumptions of how good an investment is, not just on whether it is good or bad
· Can be used to evaluate projects of different scale and duration
(b) IRR:
· That rate of return that when applied to a cash flow stream you get a new present value of zero
· Calculator uses trial and error to find NPV = 0
· If you have an IRR of 12% and an IRR of 14%, you need to know the company’s rate of return( if this is 13%, most companies would choose the 14% investment
· You don’t know about the timing of the cash flow
· Two projects with the same IRR might return cash flow at different rates
· This is important with a high rate of return where you want to keep the money invested  (this really only applies when the IRR is higher than what you could normally find on the market)
· Example: 
· A has cash flows of (-$100,000, $10,720, $10,720, $10,720, $10,720, $10,720)
· B has cash flows of (-$100,000, $90,000, $6,000, $6,000, $6,000, $6,000)
· Both have an IRR of 10.9%
· At 7%: NPV of A: $15,252.  NPV of B: $4975.02.  This shows that NPV gives us a piece of information
· A gets 10.72% a year so you get a premium of 3.72% over the whole five years
· B gets such a large chunk back at the beginning that only a few thousand dollars are making the higher interest rate (because you can’t assume that you can make more than the 7% market rate on the big chunk you get back)
· Difference between A and B may just be accounting for more risk with project A
· Lesson learned: IRR should be used with caution.  Often it is most useful for confirming your calculation that one project is better with a higher NPV
(11) The Profitability Index
(a) Calculation of Profitability Index
· PI= PV of cash flows subsequent to initial investment
Initial investment
(b) Application of profitability index:
· Independent projects: Accept if PI > 1.  Reject if PI < 1.
· Mutually exclusive projects: The problem of scale rears it ugly head again.  We can solve this by doing incremental cash flows and choosing the bigger project if the PI of the incremental cash flows > 1
· Capital rationing: If a company odes not have the funds to fund all positive NPV projects, it might need to choose between one big project or two smaller projects.  The NPVs of the two smaller projects should be added together to get the sum of the NPVs of the two smaller projects.  
· This is one of the areas where PI is most useful- you could rank the three projects by their PI ratios and take the two with the highest PI ratios.  
· The PI index cannot handle capital rationing over multiple time periods
· Also need to be careful to use up all of the available cash for funding, even if that means taking a combination of projects that have lower PI’s than another combination( the NPVs of the projects would have to be used instead of the PI ratio in this case.  
(c) Example:  Two projects:
· Project A: Initial investment of $100,000; NPV of $10,000; profitability index of .10
· Project B: Initial investment of $50,000; NPV of $8,000; profitability index of .16
· How do you know which project to invest in?
· How much do I have to invest?
· Can I invest in something else?
· How much cash flow do I want to have at risk?
(12) Class example: Looking at liquidity
(a) Two projects: A: $100,000 initial outlay; $12,000 NPV, becomes liquid in eight years.  B: $100,000 initial outlay; $8,000 NPV, becomes liquid in 4 years.
· For B, you can reinvest what comes out in four years and perhaps make more than $12,000 discounted all the way back to your original investment
· In four years, however, the same/ similar investment may not be available
(13) Notes on NPV calculations: 
(a) There could be an alternative pos/ neg cash flow that could produce weird cash flows (not common)( e.g. amounts could be extremely high
(b) In Excel, NPV calculation does not take into account the first payment/ initial investment (i.e. it doesn’t count the payments t0
E. Net Present Value and Capital Budgeting (Chapter 7)
(1) Incremental Cash Flows- Four difficulties in determining the incremental cash flows of a project
(a) Cash Flows- Not Accounting Income
· Techniques in corporate finance generally use cash flows, whereas financial accounting generally stresses income or earnings numbers
· Accounting cash flow system: a payment is recorded as paid when it is billed
· Cash cash flow system: A payment is recorded when it is paid
· Always discount cash flows, and not earnings when performing a capital budgeting calculation .  Earnings do not represent real money that you can spend or pay dividends out of.
· Need to start with an accounting cash flow system and add back into income items that are not depreciation (?)
· It is not enough to use cash flows: IN calculating the NPV of a project, only cash flow that are incremental to the project should be used.  
· Cash flow projections are based on a range of projection including worst case scenarios 
· E.g. an airline would do projections with high fuel prices, low fuel prices, etc to get their employees to accept a salary reduction.  
(b) Sunk Costs
· These have no future cash flow effects so they should not be counted in calculations
· They should therefore have no effect on the decision to accept or reject a project.
(c) Opportunity Costs
· By taking one project, a firm foregoes other opportunities for using the assets
(d) Side Effects
· A project might have side effects on other parts of the firm
· Erosion: occurs when a new product reduces the sales, and hence the cash flows, or existing projects.
· Synergy: occurs when a new project increases the cash flows of existing projects
· Example: A car company, by developing a new four-seater convertible, ends up with decreased sales of its two-seater convertible (example of erosion)
(e) Allocated Costs
· Frequently, a particular expenditure benefits a number of projects.  Accountants allocate this cost across the different projects when determining income
· However, for capital budgeting purposes, this allocated cost should be viewed as a cash outflow of a project only if it is an in incremental cost of the project.  
· Example: If you have a plane that costs $150,000 to fly from A to B
· Can fit 300 passenger
· If they sold 280 seats for $600/ each then any positive cash flow after that increases the net cash flow
· In other words, you cannot say that a project has a share of cost unless the project adds to cost of that cost (incremental cost)
· Example: If you have a factory, you have to run it no matter what.  You cannot say that a new project has some of the cost of running the factory unless it costs more to run the factory with the project; then you can include this incremental cost as a cost of the project.  But you can’t say that because the project will generate 5% of the firm’s revenue, it has costs for running the factory of 5% of the cost of running the factory.  
(2) Net working capital:
(a) Accounts are not paid right away
(b) A company needs a cash buffer to pay its debts so that it is not relying on its customers to pay their debts before the original company has its debts due
(c) Can create a linear regression between sales and working capital.  Working capital is just as much a demand to staying in business as anything else.  
(d) Net working capital is defined as the difference between current assets and current liabilities
(e) Should be taken into account in a project as an investment
(f) Includes inventory and cash
(g) An investment in net working capital occurs whenever:
· (1) Inventory is purchased;
· (2) Cash is kept in the project as a buffer against unexpected expenditures; and
· (3) Credit sales are made, generating accounts receivable rather than cash
(h) Net working capital = accounts receivable – accounts payable + inventory + cash
(3) Interest expenses:

(a) Standard approach is to assume no debt financing 

(b) Any adjustments for debt financing are reflected in the discount rate, not the cash flows

(4) Inflation and Capital Budgeting
(a) When projecting both negative and positive cash flows into the future, there is an inflationary effect
(b) Interest Rates and Inflation
· Real interest rate takes inflation into account
· Nominal interest rate or simply the interest rate, does not take inflation into account.  
· Depreciation is a nominal quantity because it is the actual tax deduction over each year.  It becomes a real quantity if adjusted for inflation
· Real interest rate is about the nominal interest rate – the inflation rate
· This approximation becomes poor when rates are higher
· Formula: Real interest rate = 1 + Nominal interest rate   -1 
1+ inflation rate
(c) Cash Flow and Inflation
· Nominal cash flow: refers to the actual dollars to be received or paid out
· Real cash flow: refers to the cash flow’s purchasing power
(d) Discounting: Nominal or Real?
· Nominal cash flows must be discounted at the nominal rate
· Real cash flows must be discounted at the real rate
· You would choose the one that is easier to calculate given the numbers you have been given
· Two choices with respect to inflation:
· (1) Take inflation into account and then also take inflation into account when calculating the discount rate
· (2) Pull inflation out of both( this is a harder calculation to do
(5) Ballwin Company example from text
(a) Investments
· Bowling ball machine 
· Major expenditure in year 0
· The opportunity cost of not selling the warehouse
· Opportunity costs are treated as cash outflows
· The investment in working capital
· Increases in working capital in the early years must be funded by cash generated elsewhere in the firm, so these increases are used as cash outflows.  It is only the increase in working capital over a year that leads to a cash outflow in that year
(b) Income and taxes
· We need the income calculation in order to calculate taxes even though we are interested in cash flows and not taxes
· Taxable income = Sales revenue – operating costs –depreciation
· Need to then multiply the tax rate by the taxable income amount to get total taxes
(c) Net cash flow:
· Sales revenue – operating expenses – taxes – investment (which is the sum of the change in net working capital and capital expenditures)
(6) Direct TV cash flow example: (from excel cash flow spreadsheet)
(a) Why might tax be set at zero? ( because when the company counted losses, it was able to offset all of its income
(b) Suppose the company had included depreciation( would have to add that back in to get a cash flow analysis
(c) Discount rate: 10 years don’t calculate the entire value of the company( there is still the end value
(d) 50% of value is discounted value of terminal value
(e) Box with terminal value/ percent
· Discounting 10 years cash flows
· Terminal value: assume that cash flow becomes a perpetuity after 10 years
· This is normal because you can’t always project past that 
· However, in many projects the largest cash flow is selling the project at the end( this can often make the difference between whether to do the project at all (because that final cash flow is often very large)
· Note that the amount goes down as the rate goes up because PV is less
· Using different discount rates is one of the ways of dealing with the future
· Discount rate is a representation of how risky we think a project is.  
· “Family of values” is asking us how sensitive our project is to our evaluation of the discount rate
· How much can you narrow down the risk?  Usually to a band of two percentage points
(f) Excel notes:
· Formula: eg C59( First number is the discount rate
· C53: M53 means take each number from C to M and increment it to get a steady stream of numbers
· With Excel, we could also fiddle around with our assumptions about the growth rate of sales.  
(7) Investments of Unequal Lives: The Equivalent Annual Cost Method (didn’t go over in class)
(a) The General Decision to Replace (Advanced)
F. Risk Analysis, Real Options, and Capital Budgeting (Chapter 8)
(1) Introduction
(a) If the purchase price of something is $27 million, then there is a large difference between what we might do with a discount rate of 10% or 12%
(b) With any investment, unless it is illiquid and fixed, the option of selling it changes the cash flow assumption
(c) Option to buy( call
(d) Option to sell( put
(e) Why are options valuable?
· Way of conditioning your risk (risk aversion component)
· Can get cash now( Can pay outward cash flows
· Can cash out to shift to a more valued investment
(2) Decision Trees
(a) Illustration:
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(b) Decision trees allow you to evaluate your business along the way and add to it, make no changes, or sell it off
(c) If you don’t know NPV, look at the probabilities that NPV will be positive or negative
(d) Make sense with the type of business where you can alter your conduct at the end of each year after reevaluating the business
(e) One way of applying NPV well is to produce a better model of potential decisions and then apply NPV on top of that.  
(f) Are often done after eg a marketing test- whether or not to go forward with the project would depend on whether the marketing test was successful or not
(3) Sensitivity Analysis, Scenario Analysis, and Break-Even Analysis
(a) Sensitivity Analysis
· Examines how sensitive a particular NPV calculation is to changes in underlying assumptions
· Would tend to run the following assumptions through it:
· Risk
· Growth rate
· Revenue
· Costs- variable and fixed
· Cash flows
· Need to run the numbers on something because it might be less/ more sensitive than you think
· Analysts tend to use three different sets of number:
· Pessimistic
· Best/ expected
· Optimistic
· Standard sensitivity analysis would call for the best, optimistic, and expected value of each variable to be plugged in while keeping the other variables at best/ expected value.  
· Two scenarios where sensitivity analysis is useful:
· Can help show where NPV analysis should be trusted and help reduce the false sense of security surrounding NPV analysis
· Shows where more information is needed
· Two problems with sensitivity analysis
· May unwittingly increase the false sense of security if managers use “pessimistic” figures that are too optimistic 
· Uses variables in isolation when in reality they are likely to be related
(b) Scenario Analysis
· Evaluates what happens based on the outcome of an event 
· Examines a number of different likely scenarios, where each scenario involves a confluence of factors.  
· Example: What happens to an investment in Afghanistan if the elections do or do not occur
· Example: What happens to an airplane manufacturer developing a solar powered plane when a regular airplane crashes? ( People might be averse to new aircraft in general, even if  solar powered aircraft was not involved.  The NPV of the solar project might therefore fall.  
(c) Break-Even Analysis
· This approach determines the sales needed to break even
· This is a useful complement to sensitivity analysis, because it also sheds light on the severity of incorrect forecasts
· We calculate the break even point both in terms of accounting profit and present value
· This analysis is good because anyone close enough to the business knows what future sales could bring (or at least if a certain percentage growth in sales is realistic or not)
(4) Monte Carlo Simulation
(a) Takes sensitivity analysis a step forward and uses a computer program to randomly draw certain values for each variable to get varying outcomes.  
(5) Options
(a) The Option to Expand
· An entrepreneur has the option to expand if the test/ pilot is successful
· Example: May people start restaurants, most of them ultimately failing.  They are not necessarily optimistic, they go ahead in the face of likelihood of failure in the hope of being the next McDonald’s.  
(b) The Option to Abandon
· Options to expand can also illustrate the option to abandon.  
· As of fate 1, the entrepreneur will know if the optimistic or pessimistic forecast has come true and can choose to abandon if the pessimistic one comes true.  
(c) Timing Options
· These occur when you own an asset and the NPV of using the asset is currently negative bit might be positive in the future.
· Example: If you own a plot of land it might not be profitable to build an apartment on it right now because of low rents.  However, you will want to build in the future if rents rise enough
(d) Technology and Options: Embedded options
· If you develop a new technology, you have the option of using it to develop production/ manufacture projects
· Keep in mind that options are riskier than cash flows and are harder to value
· What is the present value of a cash flow stream that has certain values and promises certain options?
· Examples: 
· Honeywell sold the rights for a flashbulb technology to Minolta who saw it as a distance sensor for focusing
· Sony had processors for small TVs( used it for Walkman
· Boeing: Developed C5 for military use( then used it as a passenger jet (747)
II. RISK (Focus on more broad theory/ how the market works)
A. Capital Market Theory: An Overview (Chapter 9)
(1) Returns
(a) Dollar Returns
· What is the actual cash amount of dividends or capital gain/ loss on a stock?  
· Cash in the form of dividends is the income component of your return
· Total dollar return = Dividend income + Capital gain (or loss)
· Capital gains should be counted as part of your return even though this seems to violate the rule that only cash matters.  This is because you could simply sell the stock/ asset, etc and buy a new one at the same price.  
(b) Percentage Returns
· How much return you get for each dollar invested.  
· Capital gain is the change in the stock of price divided by the initial price
(2) Holding-Period Returns
(a) If R1 is the return in year t, the value you would have at the end of year T is the product of 1 plus the return in each of these year 
· (1 + R1)(1 + R2)...(1 + RT)
(3) Return Statistics
(a) By looking at historical return statistics, we can fid out our best estimate of the return that an investor could have realized in a particular year over the 1926-2002 period by using the average return over that period
(b) You can use a bell curve to represent data, but the smaller you get with the group the less likely the probability is to be accurate
· So if you have a mean, one representation might be a large fluctuation from the mean
(c) We can say that standard deviation curve is a good measure for eg  stocks, but looking at table 9.9 you can see that it is a pretty bumpy ride.  
(4) Average Stock Returns and Risk-Free Returns
(a) Comparing large company stocks with small company stocks with government bonds with corporate bond with inflation
(b) The difference between risky returns and risk-free returns is often called the excess return on the risky asset
(c) It is striking that the return for stock from 1996-2002 is such a premium over the risk free rate

(d) If you make the measurement finer and finer and measure by month, week, day, hour, trade, the phenomenon begins to look rougher rand rougher
· This is because of the larger fluctuations that occur by the day, month, etc in the price of stock
· A year is long enough to smooth out any bumps from weird/ unexpected price fluctuations (called an annualized return)
(e) When we measure a sample that represents a universe, you can use the universe to project the universe going forth into future years
· Why do we assume that past data helps you predict future returns?  We will ask question analytically about that.  
(f) This chapter is adding risk to projecting cash flows based on the risk of the past cash flows( We are making an assertion that prior data helps us project future data.  
(g) Table 9.2
· [-8%  -  +30%]( two-thirds chance that your return will be in that range (see normal distribution notes below)
· For this table, we are assuming that 20.5% is a stable predictor of risk for large company stocks (so risk = standard deviation
(5) Risk Statistics

(a) There is no universally agreed upon definition of risk
(b) Variance 
· The variance and its square root, the standard deviation, are the most common measures of variability or dispersion
(c) Normal Distribution and Its Implications for Standard Deviation
· A large enough sample drawn from a normal distribution looks like a bell curve
· The distribution is symmetric about its mean (not skewed)
· For the normal distribution, the probability of having a return that is above or below the mean by a certain amount depends only on the standard deviation( the probability of having, fro example, a return that is within one standard deviation of the distribution is approximately .68 or 2/3
(6) Summary and Conclusions
(7) Appendix 9A: The Historical Market Risk Premium: The Very Long Run
B. Return and Risk: The Capital-Asset-Pricing Model (CAPM) (Chapter 10)
(1) Introduction:
(a) This chapter is an illustration of portfolio theory( putting together the risk measurements of different types of securities
(b) Underlying portfolio theory is that as risk goes up, so does the expected return
(c) Fisher separation theory:  If you have several possible outcomes for a security, each with a certain likelihood, a low or high potential outcome/ outlier might shape our expectations
· How much an outlier deviates from our expectations might also have consequences
(2) Individual Securities
(a) Expected Return: The return that an individual stock expects to earn over the next period.  ( could be based on a variety of things, such as past returns or a sophisticated computer model
(b) Variance: The squared deviations of a security’s return from its expected return
(c) Standard deviation: The square root of the variance
(d) Covariance/ Correlation: Measure the interrelationship between two securities
(3) Expected Return, Variance, and Covariance

(a) Expected Return and Variance
· Calculating variance:
· (1) Calculate the expected return
· (2) Calculate the deviance of each possible return from the expected return
· (3) Square each deviation and add up all the squares
· (4) Divide the sum of the squared deviations by the number of samples to get the variance.  The square root of this number is the standard deviation
(b) Covariance and Correlation
· (1) For each period, multiply (the deviation of the expected return for that period from the expected return of the security overall) by them same number for the other security
· (2) Average the products you get for each period in step one = covariance
· Covariance will be positive if the securities are positively related, and vice versa for negative.  If they are not related, the covariance will be at or near zero
· Correlation is the covariance divided by the product of the standard deviations of both securities.  Correlation will always be between -1 and 1 
(4) The Return and Risk for Portfolios
(a) The Expected Return on a Portfolio
· Expected return on a portfolio is a weighted average of the expected returns on the individual securities.  
(b) Variance and Standard Deviation of a Portfolio
· For given variances of individual securities, a positive covariance between two securities increases the variance of the entire portfolio
· The standard deviation of a portfolio will be less than a weighted average of the standard deviations of the individual securities
· The diversification effect will occur as long as there is less than perfect correlation (correlation less than 1)
(5) The Efficient Set for Two Assets
(a) For two assets where the correlation is not equal to zero, there will be points where you can get a higher expected return while lowering risk
(b) Example:
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· Minimum variance is where the portfolio has the lowest possible variance.  
· The fact that increasing the amount of a risky stock in a portfolio makes the riskiness goes down comes from the diversification effect- the addition of Supertech, the riskier stock, acts as a hedge for when the less risky stock, Slowpoke, fluctuates.  
(c) Example of the risk of two securities canceling each other out: think of noise canceling headphones that project a negative version of the sound wave coming in the cancel out the noise.  
(d) The result of combining two investments is a counterintuitive result( risk is the average of risk but the covariance is less than the average of the variances
(e) The lower the correlation between the two securities, the bigger the bend in the curve of the graph (so is correlation = 1, there is a straight line and is correlation = -1, there is no curve, just a line from all Slowpoke to a higher return on the y axis (no risk because perfectly negatively correlated) to the pint representing all Supertech.  
· This shows that the diversification effect rises as correlation declines
· This shows that a more negative correlation will show a more dramatic effect of combining investments
· There are very few ways to get perfect negative correlation:
· Buying a stock and then shorting it
· Hedging: selling goods in Euros now for payments six months from now( if the company buys futures in Euros now to push o someone else the positive/ negative risk of doing business in Europe then it is hedging its sales.  
(6) The Efficient Set for Many Securities

(a) When adding more and more investments, you have an average of the expected returns but not an average of the risk levels (will be less than average)
(b) When you finished combining all the investments, you get an egg shaped curve (e.g. page 270)
· If you add in the possibility of investing in risk-free investments, you get a line (see e.g. pp 277-8)
· This curve looks like a derivation of the CAPM
(c) The hypothesis has some pretty disquieting characteristics- sometimes does and sometimes does not predict the market, but we don’t know when it will correctly predict the market and when it won’t
· We are really trying to discover more on a macro basis what makes the market move( it moves based on cash flow returns and discounting for time.  
(d) Combing standard deviations of two securities: curve of standard deviation has a dip in it (when you put one security on one axis and the other on the other axis)
· Multiplying deviations in each year is a way of measuring the extent they move with or against each other

· Average of the variations is covariance( this is interesting but not the most important measure because not standardized.  
· Combining standard deviations is not the same as adding them because they are square roots

(e) Combining investments doesn’t tell you what a perfect investment is, but it does show you what an imperfect/ bad investment is

(f) Adding in more risky investments (after the first two) will produce a chart similar to two investments

(g) In no set of investments is it possible to completely eliminate risk

(h) It is possible to develop a portfolio where every point has less risk than any one security.  
(i) Graphical depiction of combining many assets in a portfolio:
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· The upper curve (above MV) is the efficient set( at any point below this you will get less expected return for the same standard deviation as a point on the efficient set.  
· An investor can technically pick a point anywhere in the region; each point represent some combination of securities
· This region represents the entire mix of risky investments
· There are no securities outside the curve because it includes all the stocks and moves with all the stocks in the market
· Side point: Boundary of the possible is not necessarily physically limited
(j) What difference does it make in your portfolio what stocks you are picking
· (1) In mimicking a market portfolio 
· You can generally get close but n cigar( why not just buy the whole market portfolio?
· (2) In getting rid of idiosyncratic risk?
· By choosing 20 stocks on the NYSE, statistical analysis shows that you will get rid of a good chunk of the idiosyncratic risk
· (3)  In producing a return that’s better than the market?
· This is definitely possible
(k) Variance and Standard Deviation in a Portfolio of Many Assets
· The variance of the return on a portfolio with many securities is more dependent on the covariances between the individual securities than on the variances of the individual securities
· Relation between the variance of a portfolio’s return and the number of securities in a portfolio:
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· The variance of the portfolio becomes the average covariance
· The only remaining risk is systemic risk
· Note that one of the conclusions of Sharpe analysis is that market prices will move to a point where the price of each stock will reflect that the investor can diversify away risk( so the idiosyncratic risk of a stock is not rewarded and you are only buying a stock’s systemic risk.
· Not every stock has the same systemic risk but systemic risk moves with the market.  
· The general proposition is that as you add additional stocks to a portfolio, with respect to the idiosyncratic part of the risk, the shares have a correlation coefficient of zero but with respect to the systemic part of the risk they have a correlation coefficient of 1, so they are moving as a portfolio with the systemic risk
· This means that diversifiable/ unsystematic/ idiosyncratic risk is the risk that can be diversified away in a large portfolio
(7) Diversification: An Example
(a) Types of risk:
· Systematic risk: The portion of the variability of the return on an investment that is inescapable
· To the extent that systemic risk is inescapable, a portfolio across the marketplace will move in the same direction for different portfolios
· Idiosyncratic risk: Portion of variability of a stock that is unique to itself
· In general, the swing in returns relating to idiosyncratic risk is greater than the swing associated with systemic risk 
· This is the type of risk that portfolios are trying to cancel out
· Example: A boat will go up and down for reasons beyond the control of anyone on the boat and not because of any design/ part of the boat itself( systematic risk.  The boat has a stabilizer that keeps it from moving too much(idiosyncratic risk (with stocks that is why you have a portfolio)
(b) Risk and the Sensible Investor
· The typical investor is risk averse and wants to avoid unnecessary risk, such as the unsystematic risk on a stock
(8) Riskless Borrowing and Lending 
(a) What happens when you combine a risk-free investment with your risky portfolio?
· Graphical illustration:
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· You can add securities outside the curve because you added in risk-free securities
· The line up to M is superior to the curve
· Series of assumptions:
· Take investment on curve and combine with risk = 0( you get point M( this is where you would end up if you bought the entire market
· You can invest at any point along to risk-free line( it is also optimal to borrow along the line; any point is optimal depending on your risk preference.  
· How do you know where along the line a person will invest?

· Look at his investment horizon( with a longer investment horizon, there is a tendency for socks to neutralize each other and for risky securities to realize their expected returns (eg look at any historical 10-year period)
· Can think of it as a two-step process (separation principle)

· (1) Investor calculates the efficient set of assets and then determines where point M is

· (2) The investor determines how to combine point M, his portfolio of risky assets, with the line representing riskless assets.  This will depend n his aversion to risk and whether or not he will borrow money to invest.  
· The model is dynamic( the expected return on the market (M) is constantly changing from day to day)

· Investing to the right of M would require borrowing money to invest in risk-free securities
· It is actually possible to pull together a portfolio to the right of M without borrowing (eg see table 2 on page 247)
· Borrowing at the risk free rate gives you an increased rate of return but also increased riskiness
· The slope of the line may actually be higher and flatter than expected because only the government can really borrow at the risk-free rate
· If it is possible to invest along that line, then it is rational to do so( this more or less does happen in portfolio formation( every investor can invest according to his risk preferences but no point on the line is actually better than any other point
· The cost of all stocks and securities in the market should migrate towards that line
· Return of securities in portfolio (i.e. zeroing out the systemic risk) ( all stocks and bonds should migrate towards that line and their position on the line will depend on where a particular stock’s risk lies
· Numerical explanation: Portfolio with 50% in a treasury (expected return 2%; risk 0%) and 50% in a stock (expected return 8%; risk 12%)( the portfolio expected return is 5% and the risk is 6%
(9) Market Equilibrium

(a) Definition of the Market-Equilibrium Portfolio
· A broad based index such as the S&P 500 is a good proxy for the highly diversified portfolios of many investors
(b) Definition of Risk When Investors Hold the Market Portfolio: Beta
· The best measure of risk of a security in a large portfolio is the beta of the security
· Beta is the responsiveness coefficient of a particular stock to the activity of the market
· Shows the relationship between an individual security and the stock market as a whole
· Eg, a stock with a beta of 1.5 has returns that are magnified 1.5 times over the returns of the market
· By definition , the beta of the market portfolio is 1
· Securities with negative betas should be viewed as either hedges or insurance policies( adding one of these to a portfolio reduces the risk of the portfolio
· However, empirical research shows that virtually no stocks have negative betas
· Beta is used by investors to help measure the variance of there portfolios
· Risk is measured as the contribution of an individual security to the variance of the market portfolio ( when this measure is standardized properly it is the beta of the security
· Even though most people don’t hold the market portfolio exactly, most portfolios are close enough that the beta of a security is likely to be a reasonable measure of its risk.  
(c) The Formula for Beta

βi = Cov (Ri, Rm)

       variance of market
· Covariance term is the covariance between the market and the stock
(10) Relationship Between Risk and Expected Return (CAPM)

(a) Introduction:
· Largest single problem with the CAPM is that it doesn’t capture all of the factors that affect the return of a security

· Part of the measurement problem would depend on whether you use it as a monthly or yearly model( yearly would be a little more accurate
(b) Expected Return on Market
· Expected return on the market = risk free rate + risk premium
(c) Expected Return on Individual Security
· The expected return on a security should be positively related with its beta because beta is the appropriative measure of risk in a large, diversified portfolio, and most investors are diversified.  
· Capital asset pricing model:

· Expected return on a security = Risk free rate + Beta of the security × difference between expected return on market and risk free rate (risk premium)
· Rexpected on a security = RF + β (Rexpected on market – RF)
· Note: Rexpected on a security and Rexpected on market are normally written as R with a line over it but I have no idea how to do that in Word!
· This model implies that the expected return on a security is linearly related to its beta
· Because the average return on the market has been higher than the average risk-free rate over long period of time, the risk premium is presumably positive
· If beta = 0, then the expected return on a security is equal to the risk-free rate.  This make sense  because the security has no relevant risk if its beta is zero
· If beta = 1, then the expected return on the security is the expected return on the market.  This makes sense because the beta of the market portfolio is also 1.  
· Security market line:
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· Any securities lying below the SML are overpriced and their prices will fall until they lie on the line
· Any securities lying above the SML are under priced and their prices will fall until they lie on the line
· The SML can be used for an entire portfolio’s risk in comparison to the market as well( the beta is a weighted average of the betas of the two securities.  
· Note that the SML is not the same as the line tracing the riskless assets in the previous graphs.  Individual securities do not lie along that line as they do along the SML
(d) Problems with the CAPM
· While we can probably capture most of the variation of a single stock based on its riskiness vs the market, we can’t capture all of it
· The market is driven by a collection of uncertainties/ risks
· Eg when the rate of inflation changes, the rate of return of companies changes as well, but not at the same rate as the rate of inflation( this is where the arbitrage pricing model (next chapter) can come in handy
C. An Alternative View of Risk and Return: The Arbitrage Pricing Theory (Chapter 11)
(1) Introduction: 
(a) The APT assumes that returns on securities are generated by a number of industry-wide and market-wide factors
(b) Like the CAPM, the APT implies a positive relationship between expected return and risk( the APT, however, views risk more generally than just the standardized covariance or beta of a security with the market portfolio
(2) Factor Models: Announcements, Surprises, and Expected Returns

(a) Announcements can be broken into the expected part of the announcement plus the surprise part of the announcement( eg GNP increased by more than people thought it would
(b) The unexpected part of the risk also has both systemic and idiosyncratic risk.  Return = expected return + systemic risk (m) + idiosyncratic risk (ε)
· Because ε is specific to the company, it is unrelated to the specific risk of most other companies, which means that unsystemic risks of different companies have correlations of 0.  
(3) Systematic Risks and Betas
(a) The arbitrage pricing theory uses more factors than the CAPM.  The model uses betas for each different factor that captures the systemic risk of a particular factor on the stock
(b) Most commonly used factors/ betas:
· Inflation( always used
· GNP growth percentage( second most widely used factor
· Note that an increase in GNP almost always leads to an increase in the return of a security
· Interest-rate factor

· The term structure of interest is the premium a lender is being paid for locking up its money (illiquidity premium)
· The longer the term of the debt, the longer the illiquidity premium will be
· How would a higher term structure of interest affect the APT?  In other words, why does the term structure of interest affect the price of a security?
· If you have a company that is invested in ling-term assets, it has cash/ debt tied up in these projects and is sensitive to an increase in interest rates so an increase in the term structure of interest would adversely affect such a company
· A company involved in lending would benefit from an increase in the interest rate
· Why doesn’t’ the market always go up when interest rates are lowered? ( because of the other factors affecting stocks
· Expected cash flows and cash flows are down which are affected by depressed interest rates
· Other factors that affect the market but aren’t usually used in the APM:

· Oil is a factor that is currently affecting the market (high costs and low cash flows)
· Normally the driving force of the market is changing expectations of cash flow which is not entirely offset by the lower discount rate
· Changing collective expectations of cash flows can affect daily fluctuations of the market

· However, for the APM, we need to pull out factors that can be quantified relative to known economic factors such as GNP( don’t want these to be tied up in estimated cash flows 

· With cash flows, accountants will reduce to a level of certainty for each projected cash flow

· Problem with this from a corporate finance perspective is that it is hard enough to have expected interest rates much less predict each individual cash flow( in corporate finance we want to quantify as much as we can.  
(c) Generation of a multiple regression: Looking at a company’s relationship  to the different factors of the APT
(d) In a three factor model, what are we worried about/
· (1) The factors are not all inclusive
· (2) The factors may be related to each other/ not mutually exclusive
(4) Formula for the APT

(a) Ractual on a stock for the period = Rexpected + (IFI + (GNPFGNP + (rFr + ε
(b) The ( factors measure the sensitivity of each stock to the particular factor it is measuring (inflation, GNP, interest rate)
· Note that the betas are really measuring the change in the factors; for example the interest rate beta measure the change in the interest rate
(c) Idiosyncratic risk is not reflected in the expected return because the model’s base assumption is that there is a long enough time to filter out the idiosyncratic risk at the end of a period
(d) Example:  For a certain period, the expected return on a company’s stock was 8%
· Idiosyncratic risk = 2%
· (INF = -.5
· (GNP = 1
· (I = .5
· Expected inflation = 4%; actual = 6%
· Expected GNP growth = 2%; actual 3%
· Expected change in interest rate = 3%; actual 2%
· Actual return = 8% + (-.5 × 2%) + (1 × 1%) +(.5 × -1%) + 2% = 9.5%
(e) If there is only one factor (such as the S&P 500 index), the factor model is called a market model 

· However, Siegal says that a one-factor arbitrage pricing model doesn’t make sense

(f) The theory of the APT is that if we have the factors correct, then we have exhausted all the systemic risk so any remaining risk is immeasurable/ idiosyncratic
(5) Portfolios and Factor Models

(a) Measurement of APT can be made without a portfolio( this does NOT mean that you can theorize away idiosyncratic risk

· This makes the APT more theoretically sound than the CAPM, which cannot be developed without relying on portfolio theory

· However, you still need the portfolio to wipe out/ erode the idiosyncratic risk

(b) What if we use a one-factor model with a portfolio of stocks?  

· The ith stock in the list will have returns of:

· Ri = Rexpected of i + (iF + εi
· The F is not subscripted because it relates to all stocks

· The return on the portfolio is determined by three factors:

· (1) The expected return on each individual security, Rexpected of i
· (2) The beta of each security multiplied by the factor F

· (3) The unsystematic risk of each individual security, εi
(c) Portfolios and Diversification
· εi for all stocks vanishes as the portfolio becomes larger
· The beta times the factor does not vanish in a large portfolio because these factors effect all stocks (unlike the unsystematic risk which effects only each individual stock)
(6) Relationship Between Risk and Return
(a) Rexpected = RF + (I (Rexpected return on a security whose beta wrt I is 1 – RF)  + (GNP(Rexpected return on a security whose beta wrt GNP is 1 – RF)   + (r(Rexpected return on a security whose beta wrt r is 1 – RF)  
(b) If the betas capture the market well, then Rexpected will be accurate
(c) This formula is how we come up with the expected return, as opposed to the other APT model which looks at actual return and must therefore include the surprise part of the return
(d) This is an ex-post model
(e) The difference between the ex-post and the ex-ante should be the surprise
(f) For the above formula, the numbers in parentheses would be used for all securities; what would change is the beta for each security for each factor (the risk-free rate would also be the same for all of the securities in the market)
(g) The actual numbers, such as actual inflation, is only useful for measuring the validity of the beta after the fact
(7) Betas and Expected Returns
(a) The Linear relationship
· Only the systematic risk of a stock can be related to its expected return
(b) The Market Portfolio and the Single Factor
· The market portfolio can be treated as the factor itself in a one-factor APT model
· When the market portfolio is the factor, the beta of the market portfolio is 1 by definition
· With the market portfolio as the factor, the APT becomes identical to the CAPM
(8) The Capital-Asset-Pricing Model and the Arbitrage Pricing Theory
(a) Differences in Pedagogy
· CAPM shows more intuitively why idiosyncratic risk is erased in a large market portfolio by starting with two risky assets and then adding more
· The APT adds factors until the unsystematic risk of any security is uncorrelated with the unsystematic risk of any other security.  This shows that unsystematic risks, but not systemic risks, decrease and eventually vanish in portfolio
(b) Differences in Application
· The APT can handle multiple factors while the CAPM ignores them 
· Each factor in the APT represents risk that cannot be diversified away, so in a rational world, the expected return on the security should compensate for this type of risk.  
· The expected return in the APT is a summation of the risk-free rate plus the compensation for each type of risk that the security bears
· How do you come up with the expected factors for the APT?  
· Looking at past data, hold other factors constant to try to come up with expected factors( regression analysis
· Most complicated issue: do the factor betas remain constant enough to apply them to expected return?
· APT turns out to be the more highly predictive model but it requires pulling information from the market( with the CAPM it is easier to find Beta
· APT may be superior to the CAPM generally, but:
· Have we picked enough factors/ the right factors to estimate away risk?
· Have we weighed the factors correctly/ found the beta that correctly measures the expectation of that factors?
· At what time (e.g. monthly? weekly?) should a beta be measured?  
· The data tend to suggest more reliability from using a longer term B (e.g. yearly)
(9) Empirical Approaches to Asset Pricing
(a) Empirical Models
· Both the CAPM and the APT are risk-based models( they measure the risk of a security by its betas on some systematic factors and they each argue that the expected excess return must b proportional to the betas. 
· Empirical models are based less on theories of how the market works and more on simply looking for regularities and relations in the history of market data.  
(b) Style Portfolios
· Such as growth stock portfolios (portfolios that have P/E ratios in excess of the market average)and value style portfolios (portfolios made up of stocks with low P/E ratios)
D. Risk, Cost of Capital, and Capital Budgeting (Chapter 12)
(1) The Cost of Equity Capital
(a) The discount rate on a project should be the expected return on a financial asset of comparable risk
(b) The discount rate used for discounting any project is the one based on the risk of the project itself, not company specific
· There is no market value of a certain project of a company
(c) Changing the capital structure of a firm (e.g. having more shareholders vs. more bondholders) does not change the return on a project( the difference between the BH and SH is only contractual and financially we are only concerned with who gets what money
· However, the capital structure of a firm might change how much you can sell a company for
· Market value of the company will be the same no matter what your capital structure is
(d) Weighted average cost of capital is always equal to the return of the entire company
(e) Why would an executive use a certain discount rate?
· If average return on the market is 8%, this might be the rate to apply (Beta = 1)
· If the company can finance the project at 6%, this might be the rate to use
(2) Estimation of Beta

(a) Beta is the covariance of a security with the market, divided by the variance of the market
(b) Real-World Betas
· If you plot monthly returns for real-world companies against monthly returns on the S&P 500, each firm has its own characteristic line, the slope of which is beta
· Remember that the average beta across all stocks in an index is 1
· The lower the beta the lower the risk
· If a beta is below 1, it has less risk than a stock with a beta above 1
(c) Stability of Beta
· Analysts argue that betas are generally stable for firms remaining in the same industry
· However, changes in product lines, changes in technology, or changes in the market may affect a firm’s beta
(d) Using an Industry Beta
· It is frequently argued that one can better estimate a firm’s beta by involving the whole industry

· Because the error in beta estimation on a single stock is much higher than the error for a portfolio of securities, executives at firms in an industry may use the industry beta as an estimate of their companies’ own betas
· If an executive believes that his operations are fundamentally different from those of the industry, he should use his firm’s beta

· Problem is that the assumption that companies have similar betas does not usually turn out to be true
(3) Determination of Beta

(a) Cyclicality of Revenues
· Highly cyclical stocks have higher betas( cyclical means stocks that have returns that correspond with expansion and contraction in the market place
· Stocks with high standard deviations need not have high betas (such as the movie business- revenues are dependent on the quality of releases rather than on phases of the business cycle)
(b) Operating Leverage
· Higher operating leverage comes from a project with lower variable costs and higher fixed costs

· Reducing fixed costs in general will deleverage a company’s risk; e.g. a variable lease based ion revenues instead of a fixed lease( many commercial leases are of this type.  
· Operating leverage magnifies the effect of cyclicality on beta
· So projects with higher operating leverage are likely to have higher betas
· If you can’t estimate a project’s beta in another way, you can examine the project’s revenues and operating leverage
· Deleveraging makes companies les susceptible to cycles( think of Dell, which outsources everything( it is operationally deleveraged because it doesn’t buy its parts until a customers needs them 
(c) Financial Leverage and Beta
· Financial leverage refers to the firm’s fixed costs of finance
· Previously we calculated the equity beta- estimating the firm’s stock
· The asset beta is the beta of the assets of the firm 
· The equity beta will always be larger than the asset beta with financial leverage
· If the firm is financed only with equity, then the assets beta can be thought of as the beta of the common stock
· If a firm is all stock, then the stock ( = firm (
· Can’t assume that bonds ( = 0 just because their risk is low

· As the ration of debt in a company goes up, the ( of the bonds goes up, and the interest rate will also go up

· Example: Say we have 200,000 in bonds and 800,000 in stocks with a ( of .1, and a return of 3.5%.  The firm has a cash flow of 80,000.  The risk free rate is 3% and the expected market rate is 8%.  
· The stock has a return of 9.125% (80,000 CF-7,000 paid to bonds = 73,000 = 9.125% of 800,000)
· 9.125% = 3% + ( (8%-3%)
· 9.125%- 3% = (
     5%
· Example: Company with market capitalization for stock of $800,000.  Expected return = 9.125%
· Market capitalization is calculated through the last price of the stock traded and multiplying by the number of shares
· S = 800,000; expected return = 9.125%
· B = 200,000; expected return = 3.5%
· WACC = (.8 × 9.125%) + (.2 × 3.5%)
· = 7.3 + .7 = 8%
· This is an example of coming from the outside into the market( can turn WACC into the ( of the company( so if our fundamental understanding of the capital structure is correct, we can calculate the WACC and the asset ( of the company
· WACC is really a way of saying weighted average return on investment( not cost free to issue stock because you are making an allocation of future cash flows to other owners even though you don’t have to pay dividends

· If a firms uses debt, then the WACC is the discount rate to use
· As the percentage of a firm’s structure in bonds increases, bonds morph into stocks, which morph into call(?)
· Beyond certain ratios/ ranges of stocks and bonds, the financial structure of the firm changes
· In order for bonds to have meaning, there has to be stock( because there had to be a group that bondholders trump
(4) Betas in Projects

(a) If a company’s weighted average cost of capital is 12% and the discount rate of a project (based on using its beta) is 13.9%, then the 13.9% project is a higher risk than the company’s portfolio
(b) If a company says it won’t invest in a project that yields less than 12.5%, it is effectively saying it will only invest in projects with a higher risk( known as a risk increasing strategy
(c) Unless a company changes its investment risk, its beta won’t change although the rate of return will 
(5) Cost of Capital- Extensions of the Basic Model
(a) You don’t use as a cost of capital your own weighted average cost of capital( you need to focus on the current project
(b) Every time you apply the CAPM or the APT, you need to plug in the models for today
(c) New ventures should be assigned somewhat higher betas than those of the industry to deal with the added risk of the newness of a project
(d) The weighted average cost of capital involves weighting the cost of equity and the cost of debt
(6) Reducing the Cost of Capital

(a) What is Liquidity?
· Some scholars argue that the expected return and cost of capital are related to liquidity of a stock
· Costs include brokerage fees, market-impact costs (bid-ask spread will be higher for a higher sale because the broker is taking a risk when buying the shares)
(b) What the Corporation Can Do to Lower Trading Costs
· Bring in more informed investors
· Stock splits
· Facilitate stock purchases over the internet
· Disclose more information
III. CAPITAL STRUCTURE AND DIVIDEND POLICY
A. Corporate-Financing Decisions and Efficient Capital Markets (Chapter 13)
(1) Can Financing Decisions Create Value?
(a) Basically three ways to cerate valuable financing decisions:
· Fool investors
· Reduce costs or increase subsidies
· E.g. taxes
· Create a new type of security
(2) A Description of Efficient Capital Markets

(a) Valuable financing opportunities that arise from fooling investors are unavailable in efficient markets
(b) Investors should not expect to be able to profit from awareness of information when it is released
(c) Foundations of Market Efficiency
· Rationality
· Independent deviations form rationality ( doesn’t matter as long as the same amount of people are optimistic as are pessimistic
· Arbitrage( even if there are amateurs, professionals will even out their mistakes and make the market price the efficient one
(3) The Different Types of Efficiency

(a) EMH says that information is reflected in prices immediately( this usually means within 15 minutes
(b) If the argument is that the market is efficient, you have to take into account that it may only be efficient in the extreme short term (e.g. stock bubble of the 1990’s)
· E.g. if you’re looking for the best price at any given time, the market is a good indicator of the best price for the short term
· Bubble theory says that the information was already there that the stocks were overpriced, so the market should not have gone that high
· Why in these circumstances can you not trust the rational players on the market?
· Bubble theory would say that the EMH does not apply and that people were not looking rationally at cash flow
· Some people say that normal people don’t do their own research, they just look at what the experts do
· This would mean that Sarbanes-Oxley would not prevent bubbles because this only punishes disclosure violations.  
(c) The Weak Form
· A capital market is weakly efficient if it fully incorporates the information in past stock prices
· It is likely that markets are at least weak-form efficient because it is so easy to find information about past prices
(d) The Semistrong Form
· A market incorporates all publicly available information
· Has been tested in a large collection of circumstances
· With very few exceptions data has shown that at least around the event there has been semi-strong efficiency
· Implication of long-range and after shocks not as clear as short term around event (first 15 minutes)
· Semi-strong doesn’t say anything about beyond the first 15 minutes
· Implication: so long as the info is disclosed the market will react( doesn’t matter how or when it is disclosed

· E.g. HP made a press release with earnings jump( stock went up( won’t go up again when the annual report is filed

· What counts as information?

· An analyst maybe if his views are considered by the market to be important (e.g. Greenspan)

· If information is misdisclosed/ fraudulent etc, the market will still respond to the information unless there is some reason to think it is false (so argument that information must be checked/ correct before disclosed doesn’t go against the efficient market hypothesis)

· There is some evidence that the SEC has moved away from some disclosure to recognizing that the market integrates some previously disclosed information

· Two components of rule:

· (1) What is disclosed

· (2) How it is disclosed

· Does it make any difference how it is disclosed?  Not form the POV of the semi-string form of the EMH
(e) The Strong Form
· A market incorporates all publicly and privately available information
· A strict believer would say that an insider could not profit from insider trading
(f) Some Common Misconceptions about the Efficient-Market Hypothesis
· Even if many investors do not follow their stocks closely, markets can be expected to be efficient because there are enough interested traders using publicly available information
(4) The Evidence

(a) The Weak Form
· There is some evidence that shows consistency with weak-form efficiency
(b) The Semistrong Form
· Evidence that bad news is usually incorporated into a stock right away( there are no further dips on subsequent days usually
· The fact that mutual funds do not generally outperform the market also shows evidence of semistrong efficiency because mutual funds managers rely on publicly available information
(c) The Strong Form
· This is not substantiated by the evidence
· Insider trading is usually abnormally profitable
(5) The Behavioral Challenge to Market Efficiency
(a) Rationality: If people are not really rational, then market efficiency will not hold as well.  There is evidence that many investors are quite irrational, such as by trading frequently and generating large commissions
(b) Independent deviations from rationality: Psychologists argue that people deviate from rationality in accordance with set principles:
· Representativeness: People tend to draw conclusions from too little data
· Conservatism: People are slow in adjusting their belief to new information
· Arbitrage: Tends to be riskier than people think at first because there are more amateurs than professionals, which means that professionals must take larger positions to profit, which is riskier
(6) Empirical Challenges to Market Efficiency
(a) There are limits to arbitrage- an investor buying the overpriced asset and selling the underpriced one does not have a sure thing because markets can stay irrational for longer than arbitrageurs can stay solvent
(b) Earnings surprises show that firms with good earnings surprises adjust slowly over six months to a year in addition to jumping on the day of the announcement( this could be attributed to conservatism
(c) Small stock typically outperform larger ones; not all of the differences can be attributed to differences in risk

(d) Value vs. growth: the fact that high-book-to value stocks outperform lower book to value stocks at a large rate suggests some market inefficiency
(e) Crashes and bubbles argue against market efficiency
(7) Reviewing the Differences
(a) Representativeness- Some say this state leads to overreaction in stock markets
(b) Conservatism-This says that stock markets underreact to new information
(c) Why would one theory dominate the other at a certain time?  
· Some say they are just chance events
· Others say there are just too many chance events and this argues against market efficiency
(8) Implications for Corporate Finance
(a) Accounting Choices, Financial Choices, and Market Efficiency
· Accounting choices by a firm should not effect the market if two conditions hold
· (1) Analysts must be able to figure out earnings based on other accounting methods based on information in the annual report
· (2) Market is efficient in the semistrong form
(b) The Timing Decision
· Evidence shows that managers are able to correctly time stock issuance for when the company is overpriced
(c) Speculation and Efficient Markets
· If markets are efficient managers should not waste time trying to forecast interest rates and foreign currency rates
(d) Information in Market Prices
· Some evidence that market prices may reflect bad mangers
IV. OPTIONS, FUTURES, AND CORPORATE FINANCE
A. Options and Corporate Finance: Basic Concepts (Chapter 22)
(1) Introduction
(a) Most of the times S, B, C, and P are not pure- many times what we call stock is more of a combination of put and call options
(b) A stock having some characteristics of a call option means that corporate officers are not acting as we think
(c) What we know as bonds might have some characteristics of stocks
(d) Note that none of the payoff charts tell you whether you have gained or lost money, they tell you what your payoff/ $ owed at the end of the period is
· What the payoff charts show is how do the different options relate to the price of stock?
(2) Stocks
(a) Pure stock (S): Dollar for dollar you get what it worth when you sell it (pure stock) (perfect correlation with the price of stock)
· Illustration of payoff at end of period:

Value of a share
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(b) Shorting a stock (-S): Selling a stock you don’t own
· Illustration of payoff at end of period:


Share price
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· Problem with shorting a stock is that you turn a limited liability into an unlimited one because you eventually have to cover the gain( which is theoretically unlimited
(3) Bonds

(a) We are not going to ask what bonds are worth on any given day
(b) Regular bonds (B)( Value does not depend on stock prices



(c) Issuer of bond: (-B)( Value does not depend on stock prices


(4) Options
(a) X= strike price = price you can buy the underlying asset at on the strike date
(b) Exercising the option means buying or selling the underlying asset via the option contract
(c) American options let you exercise before expiration; European options do not let you do this( you can only exercise at expiration
(d) Options can be very risky investments because of huge variances in payoffs
(5) Call Options
(a) Value is derived from the value of the underlying stock (derivative financial instrument)
· A stock is not a derivative because its value is derived from an actual chunk of ownership
(b) Call options are almost always written out of the money (so you would but an option at $70 when stock is sold at $65).
(c) At strike price, payoff is zero( after that it goes up dollar for dollar
(d) Example: Imagine the underlying asset is a stock with a current market value of $10.  X = $12
· If price on strike date is less than $12, you don’t exercise, which is called being out of the money
· If price rises above the strike price (so above $12) the option is in the money and you would then exercise
(e) Payoff from buying a call option (C):
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· Potential payoff on a call option is infinite

· Potential loss is what you buy it for( in this way it is similar to a stock

· Once the stock price hits the strike price, the value of the call option increases $1 for every $1 rise in stock price

(f) Payoff from selling a call option (-C):
Value of seller’s position
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· Liability for writer of a call option is unlimited
(6) Put Options

(a) The opposite of a call option( put option is the right to sell something at a certain price
(b) Example: You have a building worth $5 million now( you buy a put for a value of $4.5 million = right to sell building at $4.5 million in three years 
· The owner would do this as a stop-loss
· The writer gets a fee for the option and thinks that the RE market will go up/ stay the same
· Critical component is uncertainty about the price of the building = risk
(c) Put graph:  The right to sell for X( payoff under X is dollar for dollar
(d) In what portfolio does a put make sense?
· Combination of holding a share of stock and holding a put is a variation of a stop-loss
(e) Cost of the option can be modeled on the riskiness of the factors that make it up
(f) Payoff from buying a put option (P):

      Value of P at expiration ($)




x









Value of common stock





           X


at expiration ($)
(g) Payoff from selling a put option (-P):

    Value of seller’s put at expiration







x


Share price at expiration




         -x

(7) Selling Options

(8) Reading the Wall Street Journal
(9) Combinations of Options
(a) Put-call parity:
· Price of underlying stock + Price of put = Price of call + present value of exercise price
(10) Valuing Options
(a) Call options
· As underlying price of stock goes up, the more the call is going to cost
(b) Put-Option Values
(11) An Option-Pricing Formula
(a) A Two-State Option Model
(b) The Black-Scholes Model
(12) Stocks and Bonds as Options
(a) The Firm Expressed in Terms of Call Options
(b) The Firm Expressed in Terms of Put Options
(c) A Resolution of the Two Views
(d) A Note on Loan Guarantees
(13) Capital-Structure Policy and Options
(a) Selecting High-Risk Projects
(14) Mergers and Options
(15) Investment in Real Projects and Options
(16) Summary and Conclusions
PAGE  
- 1 -

