Corporate Finance
I. Time value of money

-all on calculator, need to get signs right and get rate and periods consistent


A. One cash flow: FV=PV (1+i)n; PV = FV/(1+i)n


-different compounding: divide rate by amount, multiply periods by amount


B. Multiple cash flows



a. annuities: PV=PMT * (1- (1/(1+i)n)/i); FV = PMT * [(1+r)t – 1]/r
-FV: Rises as r increases, falls as r decreases





-PV: Falls as r increases, rises as r decreases





i. if annuity due, PV is more—bonds and mortgages




ii. Mortgages:




-consumer can always pay off at any time





1. fixed






x. know how much






y. rates could rise, lender stuck.





2. Adjustable rate mortgage (ARM)






x. based on current rate in marketplace






y. lower rates offered because of above problem

b. Perpetuity: PV=PMT * (1/i); PMT= PV * i


c. Compounding: ex-if daily, divide I by 365 and multiply periods by 365

-EAR (convert stated int into expected annual rate so compounding period same as cash flows
II. Capital budgeting (project evaluation)

-Goals: increase cash, returns greater than the cost of capital

A. DCF methods

-Assumptions for DCF: cash flow estimates and interest rates are correct; as raise rate, PV gets smaller, NPV smaller. 

a. NPV and IRR
-NPV: initial cash flow plus each of the cash flows separately divided by (1+r)t
-Annuity cash flow: NPV = initial cash flow + cash flow of annuity

-Indifferent to project when required return=IRR; then NPV=0

-IRR: 0= initial cash flow plus each cash flow divided by (1+IRR)t

i. greater than zero, accept, if not, reject.

ii. Problem: nonstandard cash flows (-,+, -)-IRR loses meaning

b. Payback period-what is time to recover initial investment

-divide initial cost by annual return (if an annuity)


i. ignore time value of money, but good that don’t have to figure discount rate


ii. easy to use and understand and interpret


iii. stops thinking after payback is done


iv. used primarily for short duration projects

c. Discounted payback period


i. good: easy to use


ii. if we have to figure out rate, might as well use NPV


iii. almost never used



B. Choosing between projects:



a. choose highest NPV or highest IRR projects first



b. other issues: time, how much capital needed, possibility of going wrong



c. mutually exclusive: choose higher NPV per $ invested, or shorter, or less uncertainty


C. Estimating cash flows



a. Other variables: 

i. taking on project may generate + or – cash flow in other part of corporation



ii. sunk costs-don’t consider (but do consider opportunity costs)



iii. Financing costs: consider in discount rate (risk), not adjusting the cash flow




iv. 10.3, 10.4, 10.5



b. Sources of value




i. competitive advantage-what about it makes it NPV positive




ii. Economic variables need close analysis-what kind of distribution channel…



c. What/if analyses




i. Scenario analysis-actual #s depend on macro and micro, wrong estimates




-base case, worst (not super worst) case, and best case




ii. Sensitivity analysis-hold everything constant except for 1 variable




-will impact on which you will focus on (more market share, etc.)




iii. Simulation/hybrid analysis: change a few things at a time

III. M&A Valuation

Different ways to value: intrinsic (DCF), trading (comparable cos), transaction (deals), asset (liquidation)

A. Intrinsic value


-Pro forma forecast-future forecast of a single firm


-Pre-capital structure: enterprise value, or entity value (equity value-delete the debt)


a. work with acc’t statements




i. income statement generates operating cash flow

1. Revenues – costs =Earnings before int and tax (EBIT), - int =earnings before tax (EBT) – tax =net income.

2. EBITDA: before depreciation and amortization - tax =operating cash flow (also called net operating profit after tax (NOPAT)



ii. Balance sheet generates other cash flow





1. assets






x. current: A/r and inv





-if goes up by 2, we’ve spent 2 during year to have more






y. fixed: PP&E






-capital expenditure, use of cash, down, save cash





2. liabilities (A/P)





3. Working capital: Current assets and liabilities (I think)





-if goes up, using cash, if goes down, saving cash



-free cash flow: OCF minus (net) capital expenditure – change in working capital



-this goes into DCF for future cash flows



b. other factors
i. control

ii. different sets of cash flows

iii. discount rate


c. Terminal value



-most important variable besides discount rate




i. Multiple of regular cash flow of a year (5-10X)




ii. Perpetuity annuity from last year’s flow, assume constant growth (1-5%)


B. Trading value



a. based on efficient market, comparable companies how they trade




-similar industry, similar future prospects and financial structure/situation



b. relative, assuming other cos are well-price


c. use PE multiple, market metrics to thing we’re trying to value “comps”



d. Bad: synergies aren’t taken into account



e. to add, do study, add control premium


C. Transaction value



a. Good: take synergies into account



b. Bad: based on past, info has to be time adjusted (i.e. recession then or now, int rate)

IV. Capital structure


A. Equity



a. Common stock-voting, liquidation rights limited, pre-emption rights, dividends



b. Sales




i. Primary stock offering-directly to shareholders




-IPO: first time this is done; second time: seasoned primary offering




ii. Secondary stock offering-investors sell to each other-formal




-Secondary trading: every second of every day, not formal



c. Equity metrics: 




1. Dollar metrics:

i. EBITDA=Revenue – costs (pre tat pre interest pre accounting cash flow)





ii. Minus D&A=EBIT; minus int =EBT; minus tax =net income (earnings)





iii. Market cap: share price x # of shares





iv. Market cap +market value of debt=market enterprise value




2. Per-share metrics:





i. EBITDA/share





ii. EBIT/share





iii. Earnings divided by # of shares=EPS




iv. Share price




3. Valuation metrics





i. Price/EPS=P/E ratio




-could use current price and last fiscal year’s earnings (LFY), or last fiscal 4 quarters (TTM), or forecast (forward P/E—next full fiscal year)





ii. EBITDA multiple: market cap / EBITDA





iii. EBIT multiple: market cap / EBIT





(iv. market cap divided by net income is P/E ratio)





v. Industry specific (dollars/subscriber), use most important variable



d. Dividend valuation




1. constant dividend model: (D1/(1+R)) + (D2 / (1+R)2)….




-R= D/P0



2. Constant dividend growth model: P0=D1/(R-g); 



Pt=Dt * (1+g) / (R – g) = D0 (1 + g)4/(R-g)



R=(D1/P0) +g; dividend yield + capital gains yield




Dividend yield =dividend next year / current price




Capital gains yield= dividend growth rate




D1=D0 (1+g)




-Growth/no div: can’t be until infinity





-Not just how high growth rate is, but how close to inv rate of return





-constant growth at g rate above r—infinite




3. Some cos make div a fraction of earnings: D1= E1 * b





i. P0 = (E1 * b) / (R-g)





ii. P0 = E1 (b/(R-g)





iii. P0/E1 (i.e. the P/E ratio= b/(R-g)





that’s why high growth cos called high p/E cos





iv. solve for inv rate of return: R = D1 / (P0 + g)—next year’s div yield


B. Debt



1. Bonds

a. Basic Characteristics: Issuer, par value ($1K)(what you get at maturity), coupon (interest rate), semi annual payments, maturity date: “GMAC 8s (8%) of ’15 (maturity date)


i. Gov’t bonds: <1 yr: tbills; 1 < x< 10: treas notes; >10: treasury bonds


ii. Price quoted out of $100


iii. call features-when have enough $, or lower int rate



-time (after 3 yrs etc.), price (specified, perhaps premium)


iv. Sinking funds: assure lenders, put away near end


v. Secured vs. unsecured


vi. Private placement vs. public

vii. Covenants: promise to do or not to do certain things, if default, enforce
viii. Basis points (bips): 1/100 of main rate unit

ix. yield-discount rate in DCF


i. price and yield have inverse relationship, similar as NPV and IRR

ii. based on risk: general market (same type of instruments) and credit risk

x. (credit risk) spread-diff btw yield and risk free


x. Ratings: associated with bond, not issuer


y. BBB-: diff btw junk and investment




iii. Specialized yields: yield to call (if callable), yield to worst (if close to bankruptcy), current/cash yield (coupon divided by current price)



2. Debt capital markets




Borrowers:




a. Individual: used for mortgages (residential and commercial), auto and CCs




b. Corporations:





i. Short term (day/week/year): “commercial paper”





ii. Medium (3-5 years): bank loans





iii. Long term (8-40 years): bonds



3. Consumer loan securitization/Asset backed securities



a. One bank/One borrower: “Whole loans”
i. Pros: Bank knows borrower, can determine ability; Localness/have skin in game; held until maturity

ii. Cons: self limiting




\/




b. Bank plus gov’t lending

i. Pros: More money, larger pool of capital, diversification, ensure you don’t run out of capital




ii. Cons: lose localness

iii. GNMA/Freddie/Fannie buys mortgages, packages into securities,  collects a little spread for service, provides gov’t guarantee (GNMA only)




c. Problems with securitization:





i. borrower can pre-pay w/out penalty (pre-payment risk)





ii. Borrower can refinance/won’t last until maturity (less by auto)





iii. Mortgages have diff’t coupons/maturities




d. Mortgage origination system





i. Mortgage banker-find someone else to find someone else to lend you

ii. Mortgage banker-lends you money, borrows from warehouse line and finds people to lend (if can’t find, warehouse risk)




iii. Mortgage packaging and issuance system-issuing as securities





iv. Mortgage servicing system: collects payments, legal right to modify



4. CDOs




a. Above, sell proportionate slices of all the diff’t loans-spread capital/risk




b. collateralized debt (mortgage, loan) obligation: divided into different risks




-lower risk ppl get mortgage payment even if have some defaults




-higher ppl get higher rate





-lose localness, any sense of creditworthiness of pool, can’t see the loan





-just about riskiness of the cash flow, not the loan per se





-Rating agencies compared chances of default of one affecting the cash flow as a whole, rated a lot AAA, also incorporate rising home values





-also enabled LBOs in corporate market





-monoline ins cos wrote ins against default of tranches




c. CDO squared: took high risk tranches, combined with other high risk tranches from other securities, divided that into different risk classes, made more AAA paper from first CFs




d. Subprime mortgages propped up b/c of rising values and AAA/risk spreading




e. CDSs AAA cos like AIG insured against default

V. Modern Portfolio Theory

Return (dividend return and price return=total return to shareholders)
Risk-greater variability (or volatility) from year to year, by bonds its bad-credit risk
Systemic risk-bad for all stocks, recession, interest rates, inflation expectations, currency changes

Total risk: systemic + unsystemic


A. Averages-Measure of central tendency


i. arithmetic-add all up and multiply by total number (average)




-if pluck one number, likely that half above and half below




-in ind. Year, what is most likely return



ii. Geometric-how get from point A to point B (annual rate/IRR, int, req. rate of ret)




-also known as compound annual growth rate (CAGR)


B. How clustered



i. Variance take diff btw point and center, square it



ii. Standard deviation: square root of variance



iii. Distribution: math description of scatter-if know midpoint and above




-Normal/bell curve/Gaussian distribution




-Up and down one st. dev: 68%; two: 95%; three: 1%



-Efficient market hypo: data assumed to be continuous (ranges not one number) and independent (each piece of data unaffected by other observations)




-symmetrical around the mean


[missed?]

Mutual funds-actively managed-against EFH; index funds-passive, support EFH—both-can only get in and out at the end of the day

ETF: track parts of market, passive, can go in and out during the day


C. Expected return: most likely, if normal distribution, at peak


i. diff scenarios: expected return is weighted average of returns in diff scenarios



ii. can calculate expected chance of range based on bell curve and std dev



iii. Portfolio: mix of stocks is portfolio mix



-expected variance for portfolio is not expected variance of each ind stock, can’t use weighted average




-there is correlation—not independent





+1: behave exactly alike; -1: exactly opposite; zero-no correlation


D. Diversification



i. if combine stocks with diff correlations, diversify, get variance diff from weighted average



ii. if have zero correlation, zero risk (variability and volatility of outcomes)


iii. only eliminate unsystemic risk through diversification


iv. once have 10, very diversified; by 20 basically nothing left to gain.


E. CAPM



i. nonsystemic risk undiversifiable but affects different cos in diff ways



ii. beta=1—same as overall market, more-more, less-less, zero-treasury bonds




1. beta of portfolio is weighted average of the beta of its parts


iii. Expected return of one stock=risk free rate + overall market risk/equity market premium (expected Return on the market minus risk free rate) * Beta of that stock



iv. Same with bonds, risk premium is called credit risk

VI. Cost of Capital

-Investors required/expected rate of return at any point is what they are costing me

The cost of capital depends primarily on the use of the funds not the source—if risky project, higher than general cost for co, if easy project, less, CAPM=aggregate of all the projects

3 time frames: 

historical market premium;

expected market return (inside CAPM);

and required market premium (by someone, of someone—corps use this info for DCF


A. Cost of Equity-CAPM


B. Cost of Debt: yield to maturity (balances risk free rate and credit risk) * (1-tax rate)



-ignore second half of equation to get pre-tax cost of debt


C. WACC: weighted average of A and B



-when merge, unclear which WACC to use, but most likely not the target WACC, since figuring the riskiness of T’s CFs under our control

VII. Corporate Financial Policy


A. Capital structure



1. Net operating assets




i. assets (current)-A/R, inv, cash




ii. assets-fixed




iii. liabilities-current (short term debt




a. operating debt plus current portion of LT debt below


2. Total Capital-long term debt and equity




i. net long term debt/permanent capital: LT debt – cash not needed for operating expenses (and thus able to be used to pay off debt) + ST debt that needs to be refinanced




ii. Total capital=equity + net long term debt



3. Market test




i. Capital-market values of equity and debt: Enterprise value



ii. Operating assets: take CFs generated by them and do DCF


B. Optimal capital structure=most valuable corporation, lowest WACC


-Modigliani and Miller: can’t choose a capital structure


-in non-ideal world, have some choices to do better



1. Add debt: tax deduct part of capital, accretion: EPS goes up, dilution-down




i. still don’t know price and P/E-market decided




ii. if same P/E, higher price, increased value—same CF(lowered WACC





a. M&M: can’t do that, so you didn’t increase value





b. DCF/CFs and WACC linked by market through CAPM(beta





c. beta is only historic, going forward a Q, so need stock analysts



2. M&Ms theory-No Tax (or transaction costs and efficient market)



i. Value of firm is independent of its capital structure



ii. cost of equity related to the capital structure to keep overall WACC constant





-more debt(increase equity cost of capital through efficient market



3. M&Ms theory—With taxes




i. Value unlevered =Value levered + value created by tax deductibility




ii. As debt increases, WACC has to go down





a. as continue to increase, credit risk gets priced in, cost of debt goes up





b. value: straight up, then curve down





c. WACC-curve down, then curve up



4. Problems:




i. Most public cos have less debt than would be predicted by this




ii. Price of bankruptcy





a. Direct costs: 2-4% of firm value (advisors)





b. Indirect costs (no one wanting to buy product, etc.)-10-15%


B. Dividend Policy



1. Basics




i. Discretionary: declared by board, only paid out of earnings and profits




ii. Usually quarterly if regular, can also be special



iii. dividend yield: dividend/stock price




iv. Tricky: what in numerator? Latest 4 quarters, or annualized from last quarter




2. Sequencing
i. Declaration date-board votes and declares a dividend to be paid to SH who own stock on record date

ii. Ex-dividend date: 2 trading days before record date: on this date, right to own the dividend is no longer included in stock

-most of the time stock doesn’t go significantly down, since amount is small, may have been other news




iii. Record date: Day when SH who own stock will get paid




iv. Payment date: dividend actually paid



3. Policy-Statement by board of what they intend to do




i. Payout ratio: in ratio to earnings




ii. Growth (or decline) rate of dividend




iii. Affects firm value?





a. NO: (M&M)-assuming no taxes and no transaction costs





-can create your own dividends or eliminate as individual, just like you can create your own capital structure by borrowing





b. YES:





-Taxes: Sale of stock is CG; dividends are OI.





-Information: changes in dividend policy can show confidence or lack thereof of growth, but if grow apparently corp can’t make higher return than SHs, if big increase, some might think no growth left



4. Other options




i. Stock buyback-voluntary even after declaration, as opposed to dividends





a. Tender offer-certain shares, amount of time, price





b. Open market: bd authorizes mgmt. up to X shares, discretionary price, time frame optional, not necessarily committing the funds (“up to”/discretionary)





-open market has less market impact




ii. Stock split-just adjusts # of shares in corp




-no one thinks this impacts price by itself




iii. Stock dividend-form of mini-stock split




-just helps for individual “popular trading range”

VIII. Derivative securities


A. Options (single stock)



a. Definition: the right (but not the obligation) to buy (call) or sell (put) a specific # of shares of a specific stock at a specific price for a specific time




-Ex: April (20)10 XOM $70 calls



b. Terms




1. Strike (exercise) price-listed per share (called a premium)



2. Expiration date





i. American-any time up to expiration





ii. European-only at the expiration date




3. in the/at the/out of the money




4. contract





i. 100 shares





ii. expire 3d Friday of the month listed




5. buy or sell (write)





i. buy-pay premium, sell-take premium



c. Possibilities




1. buy a call (long): at expiration, if above, can exercise and sell for “profit”





i. only if above price plus premium do you make actual profit





ii. if below, don’t exercise, lose premium





iii. unlimited long upside, limited short downside, limited up front $ paid




2. buy a put-if below, exercise, “profit”, if below + premium make actual profit





i. unlimited short upside, limited long downside, limited up front $ paid




3. sell a call-if above, counterparty exercises, have to buy stock at market and sell to counterparty at strike price (for a loss), still make profit unless above price + premium





i. if below, keep premium





ii. limited short upside, unlimited long downside




4. sell a put-if below, exercised by CP, have to shortsell at market (for a loss)




i. still make profit unless below price + premium





ii. if above, keep premium





iii. limited long upside, unlimited short downside



d. Valuation



1. Black-Scholes: highest value is stock value itself, lowest is in-the-money value, actual value is parabola btw the two lines, closer to exercise price as gets closer to expiration, value of option goes up dollar for dollar as closing price increases above expiration





i. Factors:
	Option value factors
	Calls
	Puts

	Stock value
	+
	-

	Exercise price
	-
	+

	Time to expiration
	+
	+

	Interest (risk free) rate
	+
	-

	Volatility
	+
	+



x. For time, call: can keep going up and up, but if keeps going down, still we just lose the premium. Similar for volatility.

ii. Accuracy: Today, no one believes Black-Scholes is really accurate value, generally tends to undervalue really volatile options.


e. Employee stock options (calls): 



1. ten year life-long, good for employees



2. non-tradeable-bad
3. ability to exercise is limited (vesting schedule)-bad
4. usually granted at the money (exercise price is market price at grant day)
f. Volatility: VIX (volatility index or “fear index”) created at Chicago board of exchange---measures anticipated “annualized” volatility of S&P 500 index for the next 30 days.


-You can buy and sell shares of this index. 
