Background
· Corp. Finance – Running business, need to know 3 things: a)capital budgeting-what long-term investments to take on? what lines of business/equipment, etc? depends on nature of firm’s business. must eval size, timing, risk of future cash flows b)capital structure-where will you get long-term financing to pay for investments? how/when should corp raise money? cap. struct = mix of long-term debt & equity firm uses to finance operations c)working capital management-short-term assets like inventory, short term liabs, like money owed to suppliers. corp financial manager/CFO answers these Qs & manages treasurer, controller, and lower level managers.

· Forms of Bus. Organization – a)Sole proprietorship - keep all profits, unlimited personal liability, limited to owner’s lifespan and his personal wealth, probs w/insuff capital, diff to transfer b)Partnership - gen partnership, all partners share in gains/losses, unlim. liab. for all partnership debts, not just personal share. Lim partnership, gen partner(s) run business, lim. partners not active—liab limited to amt partner contributes to partnership. Cheap/easy to form, but sim. lims to sole proprietorship—lim lifespan of business, hard to transfer ownership, unlim liab for business debts for partners c)Corporation - legal person, can do most things actual person can. Formed through articles of incorporation & bylaws(rules for corp). SHs/managers usually separate groups, SHs elect BoD, which hires mangers to run business for SHs. Ownership can easily be xferred, life of corp not limited, SHs have lim liab for corp debts. All this = superior form for raising cash—issue shares, etc. Major lim=double taxation d)Lim. liab. corp-operate/taxed like partnership but w/lim liab for owners. Precise structure dictated by tax concerns.

· Goals of Corps: Tend to fall into 2 cats: a)increasing/earning profits b)controlling risk. In tension, fin. manager’s goal is to maximize current value per share of existing stock/owners’ equity.

· Agency Problems/Costs – Inherent in corps. due to misalignment of incentives & inherent conflicts of interest bw SHs and management. Indir costs=lost opportunities. Direct costs=corp expenditures that do not benefit SHs+expenses relating to monitoring management (auditors, etc.). Management may tend to overemphasize org. survival to protect job security+move to preserve independence from outside inquiry. Use comp.+indir SH control of management (through BoD) to reign in management, but times when they pursue goals at SH expense.

· Corporations – Take in money from cap mkts episodically in 2 gen ways, a)debt b)equity, but also mixed ways. Cap mkts very dynamic – capital constantly moving back and forth
· Cap mkts – a)primary mkt – primary stock offering/IPOs. can also have registered secondary offerings by corp/insiders/big SHs that can’t freely trade with other SHs b)secondary mkt (much more active), give corp managers info abt how corps should be run/what investments to take on to fulfill mission. If you don’t have inside info, can freely/anonymously trade with other SHs on exchanges – NYSE/Nasdaq/LSE/Amex
· Mortgages – payments constant over time, but over time, more goes to principal, less to int payments

· lenders promulgate plans with either intro period of int. only payments or lower early payments in exchange for higher payments in later years – operative theory being that home values will rise

· negative amortization – amortization is paying off some portion of principal each period. with neg. amortization, not even paying off all the int.—adding to principal amt.

· teaser rate – int rate in first several years lower than stated rate, can lead to negative amortization depending on how low teaser rate is

· adjustable rate mortgages (ARMs) – bank adjusts int rate periodically based on overall rates in marketplace. more responsive to mkt conditions, but can get screwed. banks like it bc they shed mkt risk. Rates tend to be lower over short-term, seems like win-win for consumers/banks
· fixed rate mortgage benefits – know what you’re going to pay, bank has certainty, but it also has mkt risk— bad from its perspective – prevents it from taking it advantage of higher rates+consumer always has option to pay off loan at any time and refinance, usually without penalty

· Capital Budgeting/Project Evaluation – Evaluating projects for corporations and deciding which ones to take on and which ones to reject based on which ones a)generate returns greater than CoC and b)increase corp’s cash

· requires a)evaluating project’s merits b)estimating cash flows associated with projects and c)using DCF techniques to determine whether to accept or reject them. In real life, corps spend 98% of time on b)

· ways to  analyze projects a)NPV b)IRR c)breakeven analysis d)discounted breakeven

Financial Statements/Cash Flow/Taxes

· Balance Sheet – Left side: current assets+fixed assets (tangible+intangible). Right: current liabs+long-term debt+SHs’ equity
· 3 important factors: 
· a)liquidity - speed/ease with which asset can be converted to cash. Highly liquid asset=can be quickly sold w/out sig. loss of value. Illiquid asset=cannot be quickly converted to cash w/out sub. price reduction. Assets normally listed on BS in order of decreasing liquidity. Fixed assets relatively illiquid (buildings, equipment). Intangible liquids also don’t ordinarily convert to cash, thus considered illiquid. Liquidity has value, but liq. assets gen. less profitable to hold (ex. cash)
· b)debt v. equity - creds have first claim on firm’s cash flow. Equity holders only get residual value. SH equity = assets – liabs. Use of debt in firm’s cap structure = fin. leverage. Increase debt as % of firm’s assets, debt acts as lever, magnifies gains/losses, reward/risk to SHs
· c)market v. book value – values on BS show assets at historical cost (per GAAP), gen. not what assets worth, though current asset mkt/book values often similar. Fixed assets can have huge discrepancy bc book values often very different from true economic value.
· No nec connection bw value of firm and BS asset value, bc assets listed at cost. Many valuable corp assets not listed at all – good management, good rep., talented employees. Mkt value of stock much more imp than accounting/BS value.
· Assets – Left side of balance sheet. Classified as a)current(life of less than one year), like inventory, cash, accounts receivable b)fixed (long life). can be tangible or intangible
· Liabilities – Right side. a)current(less than one year), like accounts payable (money owed to suppliers), listed before long-term debt on balance sheet, or b)long-term (not due in coming year), usually bonds, held by bondholders
· Shareholders’ equity– Diff. bw total value of assets (current+fixed) & total liabs (current+long-term)
· Balance sheet identity – Assets=Liabs+SHs’ equity. Left side always = right side.
· Net Working Capital – Diff bw firm’s current assets and current liabs. Cash avail over next 12 mos exceeds cash that must be paid over the same period. Usually positive in healthy firm.
· Income Statement  - Measures performance over period of time, usually a quarter or year. Income statement equation: Revenues – Expenses = Income. Net income – after expenses/taxes/interest paid--bottom line, which is either a)paid out in dividends or b)retained earnings. Earnings per share (EPS) = net income/number of shares.
· a)GAAP – Income statement shows revenue when it accrues, not when cash comes in. Realization/recognition principle – revenue recognized when earnings process virtually complete and value of an exchange of goods/services is known or can be reliably determined. Usually at time of sale, not collection. Matching principle=match revenues with costs associated with producing them—recognize production/other costs at time of sale, though actual cash outflows may have occurred at diff times. These 2 concepts means figures on IS may not be representative of actual cash inflows/outflows during a partic period.
· b)Noncash Items – IS contains things like depreciation. Cash flow occurs at time one, but asset depreciates over longer period. Can have positive cashflows but net losses due to deductions relating to decrease in the value of certain assets.
· c)Time and Costs – Dist. bw fixed and variable costs. In long run, all business costs variable. If time horizon short though, some costs effectively fixed/must be paid – property taxes. Wages/payments to suppliers are variable. Firm can vary output lvl by varying expenditures in those areas. Way costs reported on IS not a good guide to which costs are which—bc accountants classify everything as either a)product costs – raw materials, direct labor expense, manufacturing overhead b)period costs – incurred during partic time period, and reported as selling, general, and admin. expenses. Some of these fixed, others variable.
· Corp. Taxes – 6 diff. corp tax brackets. Average tax rate = tax bill/taxable income. Marginal tax rate = rate of extra tax you would pay on next dollar earned. Flat tax rate – only one tax rate, so marginal tax rate=avg. tax rate. Corp. taxation in US based on modified flat tax rate, true flat rate for highest incomes. More corp makes, greater percentage of taxable income paid in taxes. Marginal rate rel. for fin. decision-making bc new cash flows will be taxed at that marginal rate. Large corps – avg and marginal tax rates are 35%
· Cash Flow – Diff bw number of dollars that came in and number that went out. Cash Flow Identity: cash flow from assets=cash flow to creditors+cash flow to stockholders. 
· 3 components of cashflow from Assets:
· a)operating cash flow – CF that results from firm’s day-to-day activities of producing/selling. Revenue – costs, including taxes paid, but not depreciation (not cash outflow) and interest (financing expense). Some portion invested back in firm. Imp. # bc tells us whether cash inflows suff to cover everyday cash outflows. Neg OCF is sign of trouble.
· b)capital spending/expenditures – CAPEX=net spending on fixed assets less money received from sale of fixed assets. If negative, means firm sold off more assets than purchased.
· c)change in net working capital – net change in current assets rel to current liabs for period being examined
· Cashflow to creditors and SHs
· a)cashflow to creditors/bondholders – interest paid less net new borrowing
· b)cashflow to SHs – dividends paid less net new equity raised
Time Value of Money

· Future value – Amount of money an investment will grow to over some period of time at some given interest rate. Leaving money and accumulated interest in investment for more than one period = compounding, earning interest on interest (compound interest). Simple interest=interest not reinvested, so interest is earned each period only on orig. principal. Compound int. very powerful over time
· EQUATION: FV = $1 x (1+r)t 
· Can find value of future value factor--(1+r)t by punching in value of 1+r, say 1+0.1=1.1, then pressing “y x”, then “=” sign
· FVs dependent on assumed int. rate, esp for long-term investments.
· Present Value – If given future value, period length, and int. rate, can discount future value back to PV.
· EQUATION: PV = $1 x [1/(1+r)t]
· discount factor = 1/(1+r)t
· As length of payment grows, PVs decline. Look out far enough, will approach zero. For any given length of time, higher the discount rate, lower the PV. PVs and discount rates are inversely related. Have to consider time value of money when reviewing returns quoted without considering it.
· Basic present value equation – PV = FVt/(1+r)t. Given any 3 of these 4 values, can always find the fourth
· Rule of 72 – for reas rates of return, time it takes to double money = to 72/r%. Fairly accurate for discount rates in 5-20% range.
Discounted Cash Flow Valuation

· Multiple Cash Flows
· FV of Multiple Cash Flows: 2 ways: a)compound accumulated balance forward one year at a time or b)calc the FV of each cash flow first and then add them up.
· PV of Multiple Cash Flows: 2 ways: a)discount back one period at a time or b)calculate present values individually and add them up.
· Cash Flow Timing – Usually assumed that cash flows occur at end of each period.
· Annuity – Series of constant or level cash flows that occur at the end of each period for some fixed number of periods.
· EQUATION: PV for annuities: C x {(1-[1/(1+r)t])/r}
· Finding the rate: Given PV, cash flows, and life of investment, plug in rates into above equation to try to closest to PV OR use fin. calculator
· EQUATION: FV for annuity: [(1+r)t – 1]/r
· Annuity Due – An annuity for which the cash flows occur at the beginning of each period, ex. of a lease.
· EQUATION: Annuity due value = ordinary annuity value x (1+r).
· Works for both P and F annuities
· Perpetuities – Level stream of cash flows continues forever, ex. of preferred stock—fixed dividends (usually per quarter) forever. Dividend must be paid before dividends paid to common stock holders.
· EQUATION: PV for perpetuity = C/r
· Growing Annuities

· EQUATION: C x [(1- ((1+g)/(1+1))t)/(r – g)], where g=payment growth rate, r=discount rate
· Growing Perpetuities

· EQUATION: C/(r – g)
· Stated/Quoted Interest Rate vs. Effective Annual Rate (EAR) – Need to convert ostensible rate to effective rate, depending on how often interest compounded, to determine effective rate.
· EQUATION: EAR = [1+ (quoted rate/m)m] – 1
· m = number of times int is compounded during the year
· ex. 12% rate, compounded monthly. EAR = (1+(0.12/12))^12 – 1 = 1.01^12 -1 = 12.6825%. Actual rate is 12%, EAR=12.6825%
· UPPER LIMIT to EAR—as number of times int. is compounded gets very large, EAR approaches: EAR= eq – 1, where q is the quoted rate, e=2.71828
· Annual Percentage Rate (APR) – Equal to int. rate per period multiplied by the number of periods in a year. By law, borrowers must be quoted this rate. SAVERS are quoted annual percentage yield, which is an EAR.
· Ex. APR of 12% on loan with monthly payments = 1% per month. EAR = 12.6825%
· Ex. You get 100, but have to pay 120 in 18 days. APR = 0.2 x (365/18) = 405.56%, EAR = 39.33, or 3,932.92%
· DCF Analysis – 2 steps: 1)forecasting cashflows, which reqs business analysis 2)picking the discount rate. Collectively, much more diff than doing something like valuing bonds, which have contractually determined cashflows. Only major uncertainty for bonds is default risk.
Net Present Value/IRR
· Strategic Asset Allocation – Process of capital budgeting, which encompasses issues pertaining to services corp offers or sells, markets it competes in, new products it will introduce, etc. All of these things require firm to commit scare/valuable capital to certain types of assets. Most imp. issue in corp. finance. While things like a)how firm chooses to finance operations (capital structure) and b)how it manages its short-term operating activities (working capital) are imp, fixed assets define the business of the firm. Essence of successful fin. management is to identify which possible investment options from the huge number of available investments are valuable and which are not.
· Net Present Value – An investment is worth undertaking if it creates value for its owners. Create/add value (value added) by identifying investment worth more in marketplace than it costs us to acquire (whole is worth more than parts). Capital budgeting is about determining whether a proposed investment project will create value in excess of its costs ex ante.
· Net present value (NPV) = difference between investment’s mkt value and its cost.
· Goal is creating value for SHs, so capital budgeting process can be viewed as a search for investments with positive NPVs. Ideally, can estimate value of a venture using mkt values of comparable investments
· Capital budgeting more difficult when we cannot observe mkt price for roughly comparable investments. In that case, first try to est. future cash flows we expect new venture to produce, then apply DCF procedure to estimate present values of cashflows. NPV is diff bw PV of future cash flows and cost of the investment – DCF valuation.
· NPV Rule: An investment should be accepted if the NPV is positive, and rejected if it is negative. Prof. says this is simplistic—really about comparing projects to find those with highest NPV or IRR
· If NPV=0, we would be indifferent bw taking the investment and not taking it
· Diff. part is not mechanical calculations, but ESTIMATING cash flows and discount rate. And again, since we’re estimating figures, the NPV numbers generated are also mere estimates. Only way to find true NPV is to put investment up for sale.
· Payback Rule – Payback is period of time it takes to recover our initial investment—break-even measure
· MAXIM: Based on the payback rule, an investment is acceptable if its calculated payback period is less than some prespecified number of years.
· Using PR for making decisions is straightforward: all investment projects that have payback periods of x years or less (we set the value of x) are accepted, whereas those that pay off in more than x years are rejected.
· Can be multiple payback periods, depending on distribution of cashflows. Rapid payback does not guarantee a good investment—could be huge negative cashflows immediately after the initial payback.
· SHORTCOMINGS: a)no discounting involved, so time value of money ignored (which could lead to negative NPVs) b)fails to consider risk differences—calculated the same way for risky and safe projects c)hard to come up with right cutoff period. no objective basis for choosing a partic number. Totally arbitrary and ignores cash flows after our cutoff point, which can vary dramatically for projects with ostensibly the same payback rate/cashflows in the first few years/before out cutoff d)PR tends to bias us toward shorter-term investments e)focuses on wrong issue – how long it takes to recover initial investment, vs. impact investment will have on value of the stock
· Rule often used by large/sophisticated corps for minor decisions which do not warrant detailed analysis, the cost of which would exceed the poss. loss from a mistake. Tons of these sorts of decisions made every day in large corps, might have rule that reqs. 2-yr payback on all investments of less than 10K. Req of 2-yr payback not perfect, but does exercise some control over expenditures and thus limits poss losses. 
· VIRTUES: a)simplicity of concept (though still have to est. cash flows, difficult), useful as screening device for minor corp investment decisions b)biased toward short-term projects, and thus liquidity, tends to favor investments that free up cash for other uses quickly—very imp. in small corps, less so for large ones c)adjusts for uncertainty of later cash flows
· Discounted Payback Period – length of time until sum of discounted cash flows is equal to the initial investment
· MAXIM: based on the discounted payback rule, an investment is acceptable if its discounted payback is less than some prespecified number of years
· ADVANTAGES: a)includes time value of money b)easy to understand c)does not accept negative estimate NPV investments d)biased towards liquidity
· Rarely used in practice – a)not simpler to use than NPV, not as easy to calc as ordinary payback rule b)cutoff still arbitrarily set c)cashflows beyond cutoff ignored d)may lead to rejecting projects with positive NPV over longer term e)biased against long-term projects, like R&D, and new projects
· Internal Rate of Return – Most important alternative to NPV, and closely related to it. Watershed breakeven number – the point of indifference. If cost of financing more than IRR, means neg. NPV project. Distinct from financing rate/cost of capital.
· MAXIM: Based on the IRR rule, an investment is acceptable if the IRR exceeds the required return. It should be rejected otherwise.
· The IRR on an investment is the required return that results in a zero NPV when it is used as the discount rate.
· Given the large investments they make, some corps may be willing to take a higher absolute return rather than one with a higher IRR but a lower absolute return
· Only way to find IRR in general is by trial and error, using calculator. Same prob as finding unknown rate for an annuity. Just set NPV=0 and solve for discount rate.
· IRR rule and NPV rule very similar. IRR sometimes called discounted cash flow return. As discount rate increases, NPV curve (net present value profile) declines smoothly until it hits the x-axis (when NPV=0)—right at the IRR.
· IRR and NPV rules ALWAYS lead to identical decisions as long as a)project cash flows are conventional (initial investment/cash flow is negative and all the rest are positive) b)project must be independent, meaning the decision to accept/reject it does not affect the decision to accept/reject any other. 2nd condition often not met.
· PROBLEMS: 
· a)multiple rates of return problem due to nonconventional cash flows/large negative cashflows, esp. at end of project’s life—can get more than one IRR.
· b)mutually exclusive investment decisions. If I pursue one investment, I cannot do another. Best one is one with largest NPV, but NOT nec one with highest return. Depending on how cashflows distributed for each project and discount rate, which of 2 investments has the higher NPV depends on our required return. B may have greater total cash flow, but pays back more slowly than A, and thus has a higher NPV at lower discount rates. Prof says this is a little simplistic, if you have lots of capital, might take lower NPV return bc want more of capital working. Also time risk, might favor short projects over longer projects – more time, more things that can go wrong. Rules aren’t mechanically applied
· When have mutually exclusive projects, SHOULDN’T rank them based on their returns. Anytime comparing investments to determine which is best, looking at IRRs can be misleading. Need to look at relative NPVs to avoid possibility of choosing incorrectly. Concerned with creating value for SHs, so option with higher NPV is preferred, regardless of relative returns.
· 2 mutually exclusive projects will have crossover point—discount value that makes NPVs of two projects equal.
· Descartes’ Rule of Sign – maximum number of IRRs there can be is equal to the number of times that the cash flows change sign from positive to negative and/or negative to positive. Actual number of IRRs can be less than the maximum. Number of IRRs bigger than -100 percent equal to number of sign changes, or differs from number of sign changes by an even number. For ex, 5 sign changes, 5 IRRs, 3 IRRs, or 1 IRR. If 2, either 2 IRRs or 0 IRRs.
· Investing cash flows vs. financing cash flows – Most investments initially pay out cash and then receive positive cashflows later, but others initially receive cash and then later incur expenses (like when corp conducting seminar where participants pay in advance). Depending on discount rate, NPV and IRR rules disagree. When a project has cashflows like the latter, it has financing type cash flows, whereas the former has investing type cash flows. You should take a project with financing type cash flows only if it an inexpensive source of financing, meaning that its IRR is lower than your required return.
· IRRs more popular than NPV—fills need (rate of return) that NPV does not (dollar values).
· ADVANTAGES: a)closely related to NPV, often leading to identical decisions b)easy to understand/communicate
· DISADVANTAGES: a)may result in multiple answers or not deal well with nonconventional cash flows (e.g. cleanup costs for factory). where multiple IRRs, better to look to NPV/other project metrics. decision rules not mechanically applied – need some business analysis b) may lead to incorrect decisions in comparisons of mutually exclusive investments
· Modified Internal Rate of Return – Basic idea: modify cash flows first and THEN calculate IRR using modified cash flows. Several ways to do this. Prof doesn’t like this
· Discounting approach – Discount all negative cash flows back to present at the required return and add them to the initial cost. Then calc IRR. Only first modified cash flow is negative, so only one IRR. Discount rate could be required return on project.
· Reinvestment Approach – Compound all cash flows except the first out to end of project’s life, then calc IRR. For discount rate, could use required rate of return, or another rate.
· Combination Approach – Negative cash flows discounted back to present, positive cash flows compounded to end of project
· MIRR v. IRR – Solves multiple rate of return problem, but diff ways to calc them, and no clear reason why one method better than any other, and unclear how to interpret a MIRR.
· Why Not Just Use NPV? – Can only estimate NPV, so true NPV might be totally different. Use other methods to assess whether estimated NPV is reliable.
Making Capital Investment Decisions

· Investment Assessment – Several main things to consider when estimating future cashflows from a project: a)sales predictions – test groups to test new products b)factory capacity – which machines? if have to retask them from old project – cashflow effect c)where to source machinery, raw materials d)marketing costs – spread out on timeline, incur these costs every year e)delivery mechanisms – might need to reallocate trucks, etc. f)poss. of cannibalization of existing product lines. Work gone to generate projections/estimate cashflows is the hard part, not doing rote DCF analysis
· Incremental Cash Flows – Incremental cash flows for purposes of project evaluation consist of any and all changes in the firm’s future cash flows that are a direct consequence of taking the project. Any cash flow that exists regardless of whether or not a project is undertaken is not relevant. Taking on project may generative positive or negative cashflows in other parts of corp.
· Stand-alone Principle – Once we identify the effect of undertaking the proposed project on the firm’s cash flows, we need focus only on the project’s resulting incremental cash flows. Evaluate proposed project purely on its own merits, in isolation from any other activities or projects.
· Mistakes Made in Calculating Incremental Costs
1. Sunk Costs – a cost we have already paid or already incurred the liability to pay. Costs that must be paid regardless of whether we pursue new project – e.g. hiring consultant to help eval whether to take on new project. Consulting fees are sunk cost, either way.
2. Opportunity Costs – the most valuable alternative that is given up if a particular investment is undertaken. If already own something, still not free to use it if could otherwise use it for project b if we weren’t pursuing project a. Very rarely is something free. What is this number? At a minimum, opportunity cost we charge project is what mill would sell for today (net of any selling costs), bc this is the amt we give up by using the mill instead of selling it
3. Side Effects – Projects often have spillover effects, good and bad. Negative impact on cash flows of existing project from introduction of new product is called erosion. In this case, cash flows from new line should be adjusted downward to reflect lost profits on other lines. However, must also consider that any sales lost as a result of launching new product might be lost anyway bc of future competition. Erosion only relevant when sales would not otherwise be lost.
· Ex. of negative spillover – Period bw theatrical release of feature film and release of DVD shrinks, DVD sales increase but box office receipts decline
· Ex. of beneficial spillover – HP printer prices drop, but HP realized big money in consumables for printers, which have larger profit margins.
4. Net Working Capital – Projects usually req that firm invest in NWC in addition to long-term assets. Need cash on hand to pay expenses, as well as initial investment in inventories and accounts receivable. Some financing for this will be in form of amts owed to suppliers (accts payable), but firm will have to supply the balance, which represents the investment in net working capital. As project winds down, inventories sold, receivables collected, bills paid, cash balances drawn down, all of which frees up net working capital originally invested. Firm’s investment in project resembles loan—firm supplies WC at beginning, and recovers it at end.
5. Financing Costs – In analyzing project, DO NOT include int. paid or other financing costs, bc interested in cash flow generated by assets of project. Financing arrangements/mix of debt/equity firm uses to finance project is a managerial variable that should be analyzed separately. Just bc can borrow cheaply doesn’t mean should go ahead with project. Risk is primary driver of discount rates we use
6. Other Issues – Only interested in measuring cash flow when it occurs, not when it accrues in accounting sense. ALSO, always interested in aftertax cash flow (taxes are cash outflow). Incremental cash flows= aftertax incremental cash flows.
· Pro Forma Financial Statements – Convenient and easily understood means of summarizing much of rel. info for a project. To prepare, need estimates of quantities such as unit sales, selling price per unit, variable cost per unit, total fixed costs, etc. Also need to know total investment required, including any investment in net working capital.
· Project Operating Cash Flow - = to EBIT+Depreciation – Taxes.
· Depreciation – Accounting depreciation is a noncash deduction. Depreciation has cashflow consequences only bc it influences the tax bill due to MACRS (modified ACRS Depreciation).
Project Analysis and Evaluation
· Evaluating NPV Estimates
· Fact that estimated NPV is positive is a good sign, but sign that need to examine more closely. NPV analysis could be correct, but could also be erroneous due to inaccurate estimates (good or bad)
· 1) Projected vs. Actual Cash Flows – Don’t expect projected cash flows to be exactly right in any one case—take all poss cash flows that could occur at time x and avg them. Expect that if eval a large number of projects, our projections will be right on average

· 2) Forecasting Risk – Key inputs into a DCF analysis are projected future cash flows. If projections in error, get GIGO (garbage in, garbage out) system. DCF sophisticated analytic technique, but underlying forecasting accuracy has to be there or we can be misled. Poss that we make a bad decision bc of errors in the projected cash flows called forecasting/estimation risk. Always danger of being overly optimistic abt future, and, as a result, projected cash flows may not reflect poss future cash flows.
· 3) Sources of Value – Think about what it is abt an investment that leads to positive NPV. Where will corp add value using competitive advantages? If don’t have comp. advantage wrt a partic project, may be reluctant to take it on. If considering a new product, are we certain it is better than the competition? Can we really manufacture it at a lower cost? Or distribute it more effectively? Or identify undeveloped mkt niches? Or gain control of a market? Many others—including leveraging proprietary systems/technology/expertise –ex. of Gmail & Google. If don’t have this, analysis of project will be different. Key factors include degree of competition in mkt, previous expertise. Positive NPV investments rare in highly competitive mkt—should be suspicious of ostensibly positive NPV proposals in the face of stiff competition. Potential competition also very important. Success attracts imitators and competitors. Positive NPV investments not all that common, and number of positive NPV projects almost certainly limited for any given firm.
· Base Case – Initial set of NPV projections based on projected cash flows. Recognizing poss of error in these projections, wish to investigate impact of diff assumptions about the future on our estimates. To start: put upper and lower bounds on various components of project/any cash flow components we are unsure about. Not ruling out poss that actual values could be outside the range, but say unlikely that true avg of the poss values is outside this range—the probabilistic/expected case using 3-5 most economically important variables.
· Scenario Analysis – Basic form of what-if analysis. Vary various uncertain variables that collectively shape projected cash flows, see how alternative scenarios might affect outcome. If most plausible alt. scenarios result in positive NPVs, have confidence proceeding with project. If sub. percentage of scenarios look bad, degree of forecasting risk is high, more investigation needed.
· Best-case scenario – assign most favorable value to each item – items sold, price per unit, etc. and low values for cost. Calc net income and cash flows

· Worst-case scenario – assign least favorable value to each item – low value for items like items sold and price per unit and high values for cost. Calc net income and cash flows. Gives us the project’s minimum NPV.

· Optimistic/pessimistic scenario – better terms for the above. Very rare that things are massive, unexpected successes or vice versa

· Unlimited number of diff scenarios we could examine. At a minimum, might want to investigate 2 intermediate cases by going halfway bw base amts and extreme amts. Would give us 5 scenarios in all. Beyond this, run risk of “paralysis of analysis.” Ultimately, scenario analysis is useful in helping us gauge potential for disaster/success, but does not tell us whether to take a project. Sometimes, however, not even worst-case scenario may be low enough – ex. of the Chunnel and Segway.
· Projections in a range, not just a fixed number, and effected by a)macro world – factors that affect all corps b)micro – design might be wrong, supplier holds us up, things internal to project. Act of creating multiple scenarios/manipulating variables forces us to think more deeply abt project. Scenario analysis abt changing variables inside and outside project to determine sources of value and testing key assumptions to determine how likely it is that these assumptions will be borne out

· Sensitivity Analysis – Variation on scenario analysis that is useful in pinpointing areas where forecasting risk esp severe/find most imp. variable, which requires some business analysis – know which things you need to devote more resources to analyzing. Freeze out all variables except one and see how sensitive NPV is to changes in that one variable. Useful in pinpointing which variables deserve the most attention. If est. NPV esp. sensitive to variable that is diff. to forecast, like unit sales, then degree of forecasting risk is high, and we might decide further mkt research is needed. For ex., maybe mkt size less imp. for a project than mkt share, which gives us valuable insights into project. Same drawbacks to this as for sensitivity analysis – useful for pointing out where forecasting errors will do most dmg, but does not tell us what to do abt poss errors.
· Simulation Analysis – Combine scenario analysis and sensitivity analysis. Use computers – randomly pick values for inputs, then calc NPV. Repeat this several thousand times, generate many NPV estimates we summarize by calcing avg value and some measure of how spread out diff possibilities are (what % are negative est. NPVs, for ex.). Same issues with scenario analysis: get results, but no simple decision rule tells us what to do. Also, to do this right, would have to consider interrelationships bw diff cash flow components. Also assumed all poss values equally likely to occur, though more realistic to assume values near base case more likely than extreme values, but diff to come up with those probabilities. Use of simulation thus limited in practice, but may be more common in future as a result of increasingly computer software/hardware (and user) sophistication.
· Break-Even Analysis – Sales volume often the most crucial variable—hardest thing to forecast accurately, so often analyzed more closely than other variables. Various diff break-even measures—how bad do sales have to get before we lose money
· Variable costs – change as quantity of output changes. Zero when production is zero. Direct labor costs and raw material costs usually considered variable. Assume these costs constant amt per unit of output.

· Fixed costs – do not change during a specified time period, do not depend on amt of goods/services produced during period. Ex . is lease payment on production facility and corp president’s salary. Fixed costs not fixed forever, just during a partic period—can be modified/eliminated over time.  In long run, all costs variable.

· Total Costs – sum of variable and fixed costs. Marginal costs attributable to variable costs—cost of producing one more unit.

· Accounting break-even – sales lvl that results in a zero project net income. Include depreciation in calcing expenses here, though not a cash outflow.

M&A Valuation

· Valuation Measures
· 1)intrinsic value/fundamental value: DCF

· CONS: Firms consist of many projects with diff future prospects. Very diff. to forecast everything together for entire company. PROS: can seek shortcut using pro forma forecast – future forecast of single firm. Use accounting statements, past performance and business analysis of future to put together 5-year forecast (further we go into future, result less certain, though some corps do longer forecasts). From that, analyze cashflows using DCF techniques. Diff. from typical project analysis is that there is no ending point – corp has infinite life (and, theoretically, infinite stream of cashflows. Factor things like control premium into this valuation – if we’re already in same industry, might be able to leverage this to add value. Income statement generates operating cash flows, balance sheet generates other cash flows. Net income = earnings after interest, taxes, etc.
· EBITDA – earnings before interest, taxes, depreciation, and amortization.

· OCF – pay taxes on EBITDA to get this

· use income statement to get corp’s aftertax OCF (using corp’s actual tax rate). don’t really use statement of cash flows

· NOPAT – net operating profits after tax – real cash generated from corp’s business operations

· Balance sheet – some limitations, doesn’t have things like accounts receivable (lending money to customers). For things like AR, inventory, etc, all we care abt are changes, not absolute amounts. Basic accounting principle – change in relevant account from 1 period to the next is what we look at

· working capital – accounts receivable, inventories, accounts payable, all taken together
· free cash flow (FCF) – OCF – capital expenditures – changes in working capital. Idea is to eliminate cash/types of financing in order to consider value of corp regardless of method by which it finances its operations

· examine income statement to generate OCF, examine balance sheet to generate capital expenditures and determine change in working capital, all of this so that we can generate FCF, which is then what gets put into the DCF analysis. 

· PROBLEM – corp goes on forever, how do we accommodate this? One big cash flow at the end of forecasting period that takes into account cash flows in perpetuity – terminal value. 2 ways to calculate a)multiple of final year cashflow—usually 5-10x range, that is proxy for value of corp b)perpetuity value—depends on growth assumptions we have for overall corp, usually 1-5% growth rate, based on cashflow in last year—use as a proxy for future cashflows. Very imp number, often 70+% of total value of deal, so run sensitivity analyses on discount rate, most imp. variable along with TV (also do sensitivity analysis)
· To get DCF – add cashflows in forecast period (usually 5 years, diminishing returns after this, and costly)+terminal value

· All of this imp, but leaves off control premium – how much we will pay for right to control target’s future—worth diff amts to diff entities depending on their needs/specialties/competitive advantages. Corp in same industry may have better change of maximizing future cash flows—combination value bw 2 corps – synergies. If taking over corp, do separate forecast/analysis for synergy cashflows, incremental cashflows acquirer could bring to base case. Pay premium for stock based on projections. Diff to do. What discount rate to use? Use same one for synergies as for main, unaltered cashflows? Remains unsettled.
· 2)trading value – comparable companies – PE multiples, build matrix of similar corps/metrics to value target based on mkt values
· PRO: Easy to do than 5-yr forecasting. Some herding value to this – ppl tend to do the same thing

· CON: Ignores synergies & control premium, market not always efficient, what does “comparable” mean? Imprecise term, ill-defined. No two corps exactly alike. Best we can do in using mkt-based info is generate relative values.

· 3)transaction value – comparable deals. Synergy value built in, so enables us to take synergies into account, if we adjust for time.
· 4)asset value – liquidation (rarely done)

· 5)enterprise/entity value – sum of equity value+debt. DCF ignores target’s capital structure, but if corp has large % of cap structure as debt, would decrease value you would pay for corp.
Terminology

· Equity Metrics
· DCF – fundamental basis of equity valuation
· EBITDA – common valuation metric, closest thing we can get to pre-tax, pre-interest cashflow
· if corp trades at 8x ebitda, costs $8 per $1 of cashflow 
· EBITDA and PE ratios are comparative, not valuation methods, but valuation descriptors – derived numbers from trading price and earnings, flowbacks from what exists inside corp – intrinsic value and trading price. useful for comparing corps to one another and to themselves over time.
· EBIT – more accounting-related measure of earnings than tax-related
· EBT
· Net income – earnings after taxes, interest, etc. taken out
· Market cap – share price x number of shares. total value of all equity outstanding.
· Mkt cap/EBIT – EBIT multiple
· Mkt cap/net income – PE ratio
· Sometimes calc these things per share – EBIT/share
· EPS – earnings per share—net income/number of shares
· PE ratio – price: earnings. Need to know which price and earnings. Last fiscal year – LFY, last fiscal 4 quarters – TTM, forecast – next full fiscal year – forward PE
· Enterprise value/EBITDA – generate EBIDTA multiples.
· Industry-Specific Value Metrics
· Cable industry - $ per subscriber
· Software industry - $ per line of proprietary software code they own
· Oil/Gas corps - $ per barrel
· These give us convenient way of comparing corps to sim corps in same industry, with theoretically similar economics. Not useful for making comparisons bw industries/corps in disparate fields. Projections of growth most imp., but industry-specific calcs also have value, though recognize that they are derived values from other internal numbers.
Stock Valuation

· Reasons Why it is More Difficult to Value Stocks than Bonds – a)With common stock, not even promised cash flows known in advance b)life of investment essentially forever bc CS has no maturity c)no easy way to observe rate of return mkt requires
· PV of Stock – Equal to PV of all of the future dividends (in principle, an infinite number).
· (D1/(1+R)1)+(D2/(1+R)2)+(D3/(1+R)3), etc., etc., where R is req rate of return
· Use dividend discount model to value infinite stream of dividends.
· Some corps have earnings payout philosophy on dividends – some function of expected earnings
· Growth Stocks – Small, growing corps/high PE corps with a high “g” that plow back everything and thus (currently) pay no dividends. Still worth something, as long as not all dividends in infinite stream are zero (if they are, corp is worth nothing). Typically riskier, but not always for indiv investors – have to say high growth corp in comparison to its risk/investors’ req rate of return.
· Value Stocks – Growth rate not nec. high, but still valuable to investors – lower growth may signify lower risk – imp for some investors.
· Dividends: Special Cases
· Zero Growth – share of CS in corp with a constant dividend. Per share value = P0 = D/R, where D is the cash flow every period and R is the required return. $10 dividend, RRoR=20% 10/0.2 = $50/share
· Constant Growth – corp dividend always grows at steady rate. Growing perpetuity. Dividend t periods into the future is = to Dt = D0 x (1+g)t
· Dividend growth model – As long as g is less than r, PV of series of cashflows = Pt = (Dt x (1+g))/(r-g). Use to get price per share at any time, or to value any growing perpetuity.
· P0 = D1/(R-g) – price can be written as this as long as dividends grows at a steady rate
· if g is greater than r, stock price is infinitely large—cashflow NPV keep growing. answers we get are nonsense unless g is less than r.
· Nonconstant growth – g cannot exceed r indefinitely, but could for a number of years. compute PV of stock price at pt when dividends are constant, then add in PV of non-constant dividends
· P0 = (D1/(1+R)1)+(D2/(1+R)2)+(D3/(1+R)3)+(P3/1+R)3)
· Two-Stage growth – Dividend grows at g1 for t years, then g2 forever thereafter
· stock value = very complicated formula
· Rate of Required Return – R has two components – a) D1/P0 – dividend yield. Calculated as expected cash dividend divided by current price b)growth rate g (capital gains yield – rate at which value of investment grows). Total return equal to dividend yield (present)+capital gains yield (infinite future), or D1/P0 + g
· Common Stock – stock with no special preference either in receiving dividends or in bankruptcy. Features:
· SH Rights – SHs elect dirs, who hire managers to carry out corp directives. Dirs elected each year at annual meeting. One share/one vote is typical. Maj of shares present at meeting elect dirs. Corporate governance
· Some corps use cumulative voting, to permit minority participation. All dirs elected at once. FORMULA: if there are n directors up for election, then 1/(N+1) percent of the stock plus one share will guarantee you a seat.
· straight voting – dirs elected one at a time. only way to guarantee seat is to own 50%+one share, which also guarantees you win every seat, so all or nothing. Can freeze out min SHs, so some states req cum voting, but devices worked out to minimize its impact, including staggered elections, which:
·  a)makes it more diff for min to elect dir when there is cum voting bc there are fewer dirs to be elected at one time (need larger % of shares to prevail) b)staggering makes takeover attempts less likely to be successful bc makes it more diff to vote in a maj of new dirs c)may be a positive in terms of providing institutional memory/dir continuity – helps with long-range planning/projects
· empty voting – SH owns shares legally, entitled to vote, but has found way to isolate themselves from economic implications of owning shares. ex. of derivatives – someone else takes economic gain/loss of shares while leaving you with nominal ownership/voting rights – see hedge funds trying to influence outcome of merger votes while isolating themselves from econ. implications
· Proxy Voting – grant of authority by SH to someone else to vote his shares. Most voting in large public corps done this way. Outsiders can attempt to obtain votes via proxy too - proxy fights
· Classes of Stock – Some firms have more than one class of CS, some of which have unequal voting rights. Historically, NYSE did not allow this, with lim exceptions, and many non-NYSE corps have dual classes of CS
· Other Rights – CS SHs usually have a)right to share proportionately in dividends paid b)right to share proportionally in assets remaining after liabs paid in liq c)right to vote on mergers/other imp corp matters d)in non-US Js, often have pre-emption rights – right not to be diluted/to maintain proportionate interest in corp.
· Dividends – payment is at discretion of BoD. Unless BoD declares dividend, not a corp liab, and corp can’t default on undeclared dividend/go bankrupt bc of nonpayment of dividends – up to BJ of BoD whether to pay. Also not a business expense – paid out of aftertax profits. Dividends received by indiv shs are taxable. Current rate is 15%, but may change. Corps that own stock in other corps permitted to exclude 70% of dividend amts they receive, and are only taxed on remaining 30%. Other way to return money to SHs – stock buybacks
· Preferred Stock – Preference over CS in payment of dividends and in distrib of corp assets in event of liq. Holders of PS sometimes have no voting privileges
· Stated value – PS have stated liquidating value, usually 100/share. Cash dividend described in terms of dollars/share
· Cumulative and Noncumulative Dividends – BoD may decide not to pay dividends on PS, not like interest on a bond. Dividends for PS are either cumulative (most) or noncumulative. If cumulative and not paid in partic year, carried forward as arrearage. Usually both accumulated PS dividends and current preferred dividends must be paid before CS SHs receive anything. Unpaid pref dividends are NOT firm debts, and can be deferred indefinitely, as long as CS SHs forego dividends. If dividends not paid on PS for a while, PS SHs often granted voting and other rights.
· Debt-like – Get stated dividend only and in event of liq, get stated value. PS often carry credit ratings, like bonds, and sometimes convertible into CS, and often callable. Many PS issues have obligatory sinking funds, which creates a final maturity. A lot like debt, but treated like CS dividends for tax purposes. TOPrS, MIPS, QUIPS, all securities that look like PS but are treated as debt for tax purposes.
Interest Rates and Bond Valuation
· Bonds – 
· FEATURES
· Huge debt mkts, many multiples the size of equity mkt. Debt also more complicated – more flavors, more structures, etc., rel. to equity.
· 2 sides to every debt transaction – borrower and lender
· Bond lingo 
· GMAC 8s of ’15 – issuer’s name, 8% coupon, maturity date. par value assumed to be 1000. Prices often quoted out of $100 dollars, so GMAC 8s of ’15 at 98.72 would sell for $987.20
· 10yr bond “non-call 3” – can’t call back for 3 yrs, but can after that pt at certain predetermined price. usually have to pay more than par value – e.g. call premium of 101, or $1010 for $1000 bond.
· basis point/bip – 1/100th of a percentage rate – might say growth rate of spec bond is xx bips
· When corp or govy wish to borrow money from public on long-term basis, it issues/sells these debt securities (ones issued by UK govy called gilts). Typically an interest-only loan, with principal repaid at end of loan. Simple financing arrangement. Regular, constant interest payments called coupons, and bc constant/paid every year, often called level coupon bond, Amt borrowed/repaid at end of loan is face value/par value, usually $1000 for corp bonds. Bond that sells for its par value is a par value bond. Govy bonds often have higher face/par values. Coupon rate is annual coupon divided by face value. Number of years until face value paid called time to maturity (often 30 yrs for corp bonds, but can be longer – ex. of Disney 100-yr bonds—IRS dislikes this). Inside bond papers is spec maturity date and coupon dates
· VALUES/YIELDS
· Value of bond fluctuates with interest rate changes in mktplace. As int rates rise, PV of bond’s remaining cash flows declines, so worth less. When int rates fall, bond worth more. Bonds worth less than face value are discount bonds – discounted price comps lender for below-mkt coupon rate. Bonds worth more (if mkt int rate has dropped) called premium bonds bc sell at a premium. Bond prices and int rates always move in opp dirs. Bonds can be relatively riskless but still have interest rate risk due to fluctuating int rates. Also some credit risk attributable to risk of issuer default. Can be difficult to determine.
· Bond sensitivity to int rate changes depends on a)time to maturity and b)coupon rate. The longer the time to maturity, greater the int rate risk (large portion of bond value comes from face amt—small int rate changes have huge compounding effect over long periods). All other things being equal, the lower the coupon rate, greater the int rate risk (value of bond fluctuates more as int rates change—bonds with higher coupon rates have larger cash flow early in life, so value less sensitive to changes in discount rate).
· yield to maturity (YTM)/yield – int rate req in mkt on a bond – equivalent to required rate of return – discount rate applied in DCF calc to compute PV of known cashflow stream
· different from a bond’s current (cash) yield – a bond’s annual coupon divided by its price.
· 2 considerations should care abt in thinking abt what rate of return we need to determine fair price for bond a)credit risk– risk of default (theoretically none for govies)—credit/issuer-specific risks b)general market risk (interest rate risk) – macro-mkt issues
· YTC – yield to call
· YTW – yield to worst – have to know worst thing that might happen
· inverted yield curve – investors want to be comped more for investing short term, has to do with inflationary fears
· spreads –ex. IBM bonds of 2024 trading at 75 basis pts above treasuries – risk free rate +credit spread (diff bw risk free rate and corporate number—absolute number not imp, need to know relation to risk-free rate), which separates time value of money part from specific credit risk of bond. Might say “spreads are widening/narrowing” –refers to extra comp investors demand at any given moment in time above the risk free rate to buy bonds
· Value of bond – need to know a)number of periods until maturity b)face value c)coupon d)mkt int rate for bonds with sim features. Bond cash flows have annuity component (coupons) and lump sum (face value paid at maturity). Est. mkt value of bond by calcing PV of two components separately and adding results. 
· EQUATION: Bond value = C x [1 – (1/1+r)t]/r + F/(1+r)t, where F is the face value paid at maturity, t is the number of periods to maturity, yield is r, and C is coupon amt paid per period
· US bonds usually make coupon payments twice a year. Bond yield quoted like APRs – quoted rate is equal to actual rate per period multiplied by number of periods. Ex. 14% quoted yield and semi-annual payments means true yield is 7% per 6 months. YTM=16%, so bond selling at a discount. Answer for bond value must be below $1000. 7 years left to maturity
· $70 x (1- (1/1.08^14)/0.08 = 577.10 + 1000/1.08^14 = 340.46 = $917.56
· US Govy Debt – a)T-bills – one year or less b)T-notes – 2-10 years c)T-bonds – greater than 10 years. T-bill int rate is imp. reference int. rate.
· Cap mkts – system of intermediation – fin. intermediaries link parties w/capital with those that need it. In “too big to fail” worried about breakdown of intermediation function.
· 2 types of borrowers from debt capital markets: a)indivs—mortgages, autos, CCs, etc. b)corps – borrow for short-term, medium-term, and long-term
· short-term – usually through commercial paper
· medium-term – corps borrow through bank loans
· long-term – typically borrow through bond markets
· 2 types of lenders/suppliers of capital to debt cap mkts: a)indivs – usually lend through institutions/aggregating vehicles, not individually b)institutions – banks, insurance corps, pension funds, mutual funds. Money comes from indivs in some way – bank deposits, indiv premiums, retirement funds/pension contributions. efficient system whereby indiv contributions pooled/professionally managed to serve intermediary function. many ppl/institutions simultaneously borrowers/lenders
· Debt vs. Equity Securities – Debt is something that must be repaid, the result of borrowing money. Person/firm making loan called creditor/lender. Person borrowing money called debtor/borrower. Main diffs bw debt and equity:
· 1)debt is not an ownership int. in firm. Creds gen. do not have voting power
· 2)corp’s payment of int. on debt is considered cost of doing business and is fully tax deductible. Dividends paid to SHs are NOT tax deductible
· 3)unpaid debt is liab of firm. If unpaid, creds can claim assets of firm, which can result in liq. or reorg. Cost of issuing debt is poss of fin. failure, which does not arise when equity is issued
· These dists. imp for tax purposes. In gen, equity represents an ownership interest/residual claim, and debt holders paid before equity. Max reward for owning a debt security is fixed by amt of loan, whereas no upper limit to potential reward from owning an equity interest.
· Debt securities can be short-term/unfunded debt (one year or less) or long-term (maturities of more than one year), and can be called notes, debentures, or bonds, but “bond” usually refers to long-term debt. Issues with an orig maturity of 10 yrs or less gen called notes, while those longer than 10 yrs are called bonds. Bonds can be public issues or private placements, depending on where/who sold them. Pub securities easier to trade – liquidity benefit, priv bonds have same security, covenants, just not as readily tradeable among investors. Biggest buyers of private bonds are insurance companies.
· Securitization/Financial Crisis– Series of processes whereby loans/debt obligations packaged/pooled to create readily tradeable securities. Home mortgages biggest chunk of ABS/securitization mkt. Used to be 1-bank, 1 borrower, bank holds loans to end, knew you/ability to pay off, most loans 30 yr self-amortized loans. Negatives – self-limiting, bank’s lending ability limited to deposits. US govy creates FHLA and other entities to lend to borrowers based on specific guidelines. Gained access to larger pools of cash, but lost some localness, and govy doesn’t have unlimited funds to lend. Govy then creates Ginnie Mae – bought mortgages from institutions, packaged them into “pass-through” securities (make payments, passed on to investors holding securities backed by undivided interests in mortgages) RMBS/CMBS sold in chunks. Lost even more local character/expertise, but gained access to rest of market, freed up capital that could be provided to mkts by originators, and spread risk – diversification with larger pool. Other issue, govy didn’t alleviate itself of economics of loan system, simply substituted its credit for its cash – guaranteed principal and interest—vastly underpriced.
· Issues – prepayment option borrower has – prepay at any time with no penalty, screws up DCF calcs, don’t know when timeline over. Also likely to do this when int rates lower than when loan issued, more inhospitable environment for investors – prepayment risk. but this is alleviated in larger loan pools, ginnie mae takes prepayment risk (better equipped to do so bc of its size than private investors)
· also pass-through certificates for auto and CC loans/receivables – enables lending entities to regenerate capital
· mortgage origination – a)mortgage brokers/agents – won’t lend you money,  but will find you someone who will b)mortgage bankers – borrow money in short term from larger institutions (warehouse lines) – conduits for large fin institutions. only act as principal for short period of time, when you own the risk of default. lend as quickly as possible to discharge loans with assets c)bigger banks originating own mortgages as well—while mortgage brokers/bankers function as local banks for indiv borrowers
· mortgage packaging/issuance

· mortgage servicing – taking in payments then sending them out to investors. usually the ones with the legal right to modify mortgages – complicates process of modding mortgages for delinquent homebuyers
· CDOs – catch-all term for diff things put into these structures, including mixtures of diff products – loans (some from lev. buyouts), mortgages, etc. Different tranches that yield diff rates based on specific risk profile. Most risky tranches may not pay off  if servicer doesn’t collect enough, but comped with a higher int rate. Risk profiles enforced by set of rules servicer follows. Now have lost touch with indiv loans – just care abt riskiness of cashflows, which rating agencies (going outside of core competencies) rate using statistical modeling based on loans underlying tranches—enable all this, bc no indiv investor has data power/stat models to rate these complex structures. Mix weaker credit ratings such that 90% of issuances rated AAA—supposed to be risk free, but often paying more than AAA corp bonds and 70-75 basis pts more than treasury rates (vs 30+ bips for AAA corp bonds). Result= securities can be sold to broader group of investors than before. 
· CDO^2 - Residual BB or B securities packaged into CDOs, and statistics showed can create new AAA, AA securities from these. All this known as structured finance – expanding mkt for AAA investments to meet demand by pension funds, etc.
· Sale of these securities enabled massive lev buyouts to happen – splice loans into CDOs and sell off to investors with no idea what they were buying – led to explosion of capital around world for highly leveraged PE buyouts. Monoline insurers also move away from core competencies, move from muni bonds to insuring AAA ABS for fees
· All of this driven by other forces a)push to increase lending to subprime mkts/borrowers (high risk buyers based on income, credit history, value of home, home location). Originators rev up origination system to make loans to these ppl, which could be sliced/packaged as AAA securities. Models not based on buyer creditworthiness, but appreciation of asset itself, which could be suff to pay back investors in event of default. Problem: models didn’t have enough history to account for periods of instability in housing/financial mkts/poss of nationwide drop in housing mkt. Many AAA tranches in default, worth a fraction of par value—many unknowingly bought risk they weren’t comped for b)regulatory failures c)too much reliance on statistical modeling
· Credit-default swaps – bilateral K bw two parties where one party pays premium and other party payer of principal, which is only paid in event of credit default of a partic issuer. AIG a huge player in this, govy has to post collateral for CDS/pay off those that did default
· Indenture – written agreement bw corp (borrower) and its creditors. AKA deed of trust. Trustee appointed by corp to a)represent bondholders b)make sure terms of indenture obeyed c)manage sinking fund d)rep bondholders in default. Usually quite long, sets out all imp. terms for bonds
· Terms of a Bond – Corp bonds usually have face value/denomination of $1000. Principal value (or par value) stated on bond certificate. 
· Bonds usually in registered form, meaning corp has registrar who records ownership/changes in ownership of each bond. To obtain int payments, owner of bond must separate coupon from bond certificate and send it to corp registrar
· Alternately, bond could be in bearer form – certificate is basic evidence of ownership, which is not otherwise recorded. Probs: 1)diff to recover if lost/stolen 2)corp can’t notify bondholders of important events. Less common now bc of this
· Security – Debt securities classified according to collateral and mortgages used to protect bondholder. Collateral often securities pledged as security for payment of debt, but can mean any asset pledged on a debt. Mortgage securities secured by mortgage on real property of borrower. Blanket mortgage pledges all real prop owned  by corp.
· debenture- unsecured bond. term “note” used for instruments if maturity of unsec bond less than 10 years when bond orig. issued. Debenture holders can only claim unpledged property.
· Seniority – Indicates preference in position over other lenders. Junior/senior/subordinated, etc, though debt cannot be subordinated to equity.
· Repayment – Bonds can be repaid at maturity or earlier. Sinking fund is account managed by bond trustee. Corp makes annual payments to trustee, who uses funds to retire a portion of the debt by a)calling in a fraction of outstanding bonds or b)buying some of bonds on mkt. Usually done near end of life at bond to bring value of bond down. Often not paid to bondholders, but set aside as assurance to bond buyers (alleviates key pricing notion in bond – risk of issuer default).
· Call Provision – most corp bonds have this, allows corp to repurchase or call part or all of bond issue at stated prices over a specific period. Call price gen above par value – call premium, which usually diminishes over time. Most call options deferred, when bonds call protected. Make whole calls – where bondholders receive what bonds worth if called—don’t suffer a loss. Corps may like this if prevailing int. rates have dropped – can now issue bonds at lower int. rate
· Protective Covenants – Part of indenture that limits actions corp can take during term of loan. Either a)negative covenants or b)positive covenants, and also either a)financial covenants or b)non-financial
· Bond Ratings – Moody’s and Standard & Poor’s two leading bond-rating agencies. Debt ratings are an assessment of creditworthiness of the corporate issuer (how likely firm is to default and protection creds have in event of default). Bond ratings do not address int. rate risks. Ratings buckets range from AAA to C. Very few corps with AAA corp debt. AA or Aa ratings more common. Investment-grade bonds those BBB(S&P)/Baa(Moody’s) or higher. Below that are junk/non-investment grade/high-yield bonds. Lower the credit rating, higher the risk of default and more comp. investor needs to compensate for that risk. Rating agencies sometimes diverge – “split ratings.” Credit rating changes as issuer’s fin. strength improves or deteriorates. Bonds that drop to junk status called fallen angels. Bonds put out by same corp may also have diff credit ratings, depending on whether secured/unsecured and the time to maturity (agency may have diff view abt likelihood of issuer default within a year vs. 30 years). Issuers pay for ratings.
· Sovereign bonds rated by other services, not really S&P and Moody’s – lots of factors taken into account – currency, political stability, etc.
· Types of Bonds – 
· US Treasury bonds - a)no default risk—pay risk-free rate meant to comp investor for time value of money. in any given mkt, complicated set of macroeconomic factors – inflation, currency value, etc, combine to create this rate—aggregate of indiv investors’ expectations b)exempt from state (but not fed) income taxes.
· Municipal notes/bonds – put out by state/local govies, with varying degrees of default risk. often callable. coupons exempt from fed income taxes, so yields lower than taxable bonds.
· Zero Coupon/Pure Discount Bonds – no coupon payments, so offered at low price relative to stated value. Issuer deducts int every year for tax purposes even though no int actually paid, and owner must pay taxes on accrued int every year, though no interest received. Attractive for tax-exempt investors with long-term dollar-denominated liabs, like pension funds.
· Floating Rate Bonds – coupon payments adjustable. usually coupon adjusts with lag to base rate. 2 common features a)holder has put provision – right to redeem note at par on coupon payment date after some spec. amt of time b)coupon rate has floor and ceiling (capped). Upper/lower rates are collar. Some floating rate bonds linked to inflation (Treasury’s version is TIPS).
· Other bonds – a)Catastrophe bonds – tied to event occurring or not, like hurricanes, etc. Most have been paid in full. b)Bonds w/warrant – gives bond holder right to purchase SHs in corp at fixed price, can be valuable, so bonds with this feature often have low coupon rate c)Income bonds – coupon payments depend on corp income (uncommon) d)Convertible bond – can be swapped for fixed number of shares of stock anytime before maturity at holder’s option. Pretty common, but decreasing e)Put bond – holder forces issuer to buy back bond at stated price in event of certain risk events (e.g. change in credit rating)
· Bond Markets – Most trading in bonds takes place OTC (electronically). Hist., not a lot of transparency, though huge volume of trading (far more than stocks). More transparency now bc of TRACE. More transparency for US Treasury mkt (largest securities mkt in the world), though still OTC. Bid price what dealer will pay for security, ask price is what dealer will take for it – diff bw these two prices is spread, and represents dealer’s profit. Treasury securities quoted in 32nds/tick size. Last ordinary bond listed is bellwether bond. Long-term int rates rise, the yield on this bond goes up (and price went down).
· Bond Price Quotes – Diff bw quoted price/clean price and price you pay/dirty price, which includes accrued interest.
· Real vs. Nominal Rates – Nominal int. rates not adjusted for inflation. Real rates have been. The nominal rate on an investment is the % change in the number of dollars you have, whereas the real rate on an investment is the % change on how much you can buy with your dollars/the % change in your buying power
· Fischer Effect – Equation  gives us relationship bw nominal rates, real rates, and inflation.
· EQUATION: Exact nominal rate - R = (r +h )+(r x h). R=nominal rate, r =real rate, h=inflation.
· most fin. rates quoted in nominal terms.
· Determinants of Bond Yields
· Term structure of interest rates – rel bw short- and long-term int rates—pure int. rates with no risk of default and a single, lump sum future payment. When long-term rates higher than short ones, term structure is upward sloping, downward sloping when it’s the reverse.
· 3 basic components of shape of term structure – a)real rate of interest—pure time value of money. When this is high, all int rates will tend to be high, and vice versa b)rate of inflation – erodes value of dollars return, so investors demand comp for this loss in the form of higher nominal rates. This extra comp called the inflation premium – which can raise long-term nominal int rates rel to short ones if investors think rate of inflation will be higher in future c)interest rate risk premium – investors demand extra comp for longer-term bonds
· Other factors for corp bonds not relevant for Treasury issuances – default risk premium – investors demand higher yield as comp for risk of default. Taxability premium demanded for non-muni/taxable bond. Liquidity premium for bonds that do not trade regularly.
Capital Market History

· Dollar Returns – Gain/loss from investment is return on investment (ROI), which is comprised of 2 components a)cash/dividend received directly while own investment (income component) b)value of asset you purchase will often change—giving you a capital gain/loss.
· EQUATION: Total dollar return = dividend income+capital gain (or loss). Total cash = initial investment+total return
· whether something was merely a “paper gain” is irrelevant –still part of your return bc could convert stock to cash if you want.
· TRS – total return to SHs though stock gains+dividends.
· Percentage Returns – Dividend yield (dividend paid per share/share price) + capital gains yield (change in stock price from buy price to sell price divided by price you bought share at).
· Historical Record – From best performance to worst performance over period from 1925-2007: small-cap stocks – large-corp stocks – long-term govy bonds – treasury bills. However, small-cap stocks growth was much more erratic and activity more volatile over long periods, whereas T-bills were extremely consistent. Risky securities have higher avg returns than riskless ones (T-bills—consistent returns). Over long periods, stocks tend to outperform bonds, even considering major, periodic stock corrections. Long-term govy bonds have greater variation than T-bills but still fairly consistent. Large-cap stocks have much greater variability in year-to-year outcomes. Volatility risk in owning stocks associated with much greater variability of returns.
· Average Returns – Nominal returns - Avg large-cap stock return – 12.3%, small-cap 17.1%, long-term corp bond 6.2%, T-bill 3.8%, long-term govy bond 5.8%, inflation, 3.1%. To get real returns, subtract inflation number from them.
· risk-free return – associated with T-bills, bc govy can always raises taxes to pay bills, so debt virtually free of any default risk. use this as benchmark for other investments. Diff bw risk-free return and return on risky common stocks is excess return – excess is reward for bearing risk, or a risk premium (which is 0 for T-bills)
· data sets give us a)measure of variability—use std deviation to measure this b)measure of central tendency – using midpoint, measure spreads. Use arithmetic average to measure central tendency. Using these two measures, know a lot about the data set.
· Variability of Returns – Can draw frequency distribution for common stock returns. Calculate variance and standard deviation to measure volatility in stocks relative to their average return. The larger the variance or std deviation, the more spread out the returns. With a)average and b)std deviation, can essentially figure out odds of where your return will end up. with normal distrib, prob of ending within one std deviation from avg is abt 2/3, 2 std deviations from avg: 95%. Probability of being more than 3 std deviations away from avg is less than 1%.
· ex. avg large-cap stock return is 12.3% Std deviation of returns is 20%. Probability of return in a given year in the range of -7.7 – 32.3% (12.3% + or – 20%) is 2/3.
· bell curve – useful for describing probability of ending up in a given range—not nec reflective of actual return distributions, though they are roughly mound-shaped and symmetric. peak of bell is at the mean, if know SD of distribution, know everything else abt how data lies around that curve. use sigma for SD (ex. 3 sigma event is one far away from the mean) and m for mean.
· projected IRR on risky investment in 10-20% range isn’t particularly outstanding
· growth stocks – often used for small-caps. avg return on small-cap stocks is 17.1% and std deviation is 32.6%, so 1/3 probability of experiencing a return outside of -15.5 – 49.7% (17.1% + or – 32.6%). 1/6 chance you will lose more than 15.5%, so should expect this to happen once in every 6 yrs, on average—very volatile, and not well suited for those who cannot afford the risk
· 2 critical assumptions of modern portfolio theory: data are a)continuous – any observation poss along entire continuum of data – range of outcomes b)independent – each piece of data unaffected by or independent of all prior observations– can use to attack/invalidate notion of EMH
· Looking at normal distributions gives us good descriptors/allows us to make reasonable observations abt likely returns, but not enough to make good predictions. Stock market data has fat tails – more data falls away from mean than would be predicted by the normal distribution—ex. of bubbles/crashes
· Stock Market Risk Premium – Has been so substantial that has been argued it is too big/an overestimate of what is likely to happen in the future, and varies from country to country. Always tenuous to use past to predict future.
· mean reversion of equity return – stock returns can be very volatile in the short run, but show a remarkable stability in the long run – avg real returns of 6.7-7.0% over various periods.
· Calculating Returns 
· Geometric average return – EQUATION: [(1+R1) x (1+R2), etc]1/T – 1     where T = years of returns and R1, 2, etc = the actual return in individual years.
· Arithmetic average return – EQUATION – add all 4 return %s and divide by number of years.
· Geometric number always smaller than arithmetric return number. Geometric avg tells you what you actually earned per yr on average, compounded annually, while arithmetric avg tells you what you earned in a typical year. If trying to do future analysis, and KNOW true arithmetric avg return, should use that number in forecast. However, these are just estimates, regard long-run projected wealth levels calculated using arithmetric avgs as optimistic, and short-run projected wealth lvls calced using geometric avgs as pessimistic.
· Blune’s formula – combine two averages. 
· R(T) = ((T – 1)/(N – 1)) x geometric average + ((N – T)/(N – 1)) x Arithmetric average
· N is years of data, T is year average return forecast.
· Formula says if using avgs calced over long period to forecast up to a decade in future = use arithmetric avg. If forecasting a few decades into future (as for retirement planning), split diff bw arithmetric and geometric avg returns. If doing long forecasting over decades, use geometric avg.
· Capital Market Efficiency – in an efficient capital mkt, current mkt prices fully reflect available information.
· Efficient Markets Hypothesis (EMH) – Asserts that well-organized cap mkts like NYSE are efficient mkts (as a practical matter). May be inefficiencies, but small and not common. Means all investments in mkt are zero NPV investments, and this is due to competition among investors. If you know more about corp than other investors, can profit from that knowledge by investing/divesting at the right times. EMH does not purport to say anything abt long-term price changes/pricing.
· Tons written on this subject, much critical, but fin. mkts on the whole prob more efficient that real asset mkts. Most importantly, what efficiency implies is that the price a firm will obtain when selling a share of stock is a fair price—reflects value of stock given info available about the firm.  Price fluctuations a reflection of daily information flow.
· 3 versions  - a)weak form efficient – at a minimum, stock price reflects stock’s own past prices, so no point to study them in an attempt to identify mispriced securities (commonly done)—can’t predict short-term price changes by looking at all prior prices b)semistrong form efficient – all public info is reflected in stock price – can’t predict tomorrow’s price by looking at all avail pub info on stock c)strong form efficient – all info of every kind reflected in stock mkts (no inside info)—hasn’t been borne out, inside info can be very valuable
· weak form – entire industry devoted to technical analysis of past stock prices to make predicitions abt tomorrow’s price- charting, though not many have been able to make money over long term. However, momentum trading has more promise – pile into or out of stocks that have risen/droped quickly. Plays off of human psychology—behavioral finance, leads to emotional responses to stocks that continue to rise – herding. Dearth of empirical work
· arbitrage – notion that if could predict stock prices based on patterns, if true, and known by lots of ppl, they all buy, driving up price and eliminating trading advantage. arbitrage in EM world says if profitable strategy, everyone would know abt it, and wouldn’t be profitable.
· semi-strong form – if true, would negate value of fundamental analysis for stock valuation. notion has contributed to rise of index investing/passive investing in entire market/sectors. fundamental analysts attack SS form by pointing to persistence of outperforming investors, but only a few, might expect a few outliers by probability, even if true. consistently large group of investors who can use fundamental analysis to outperform mkt would negate the theory
· SS EMH doesn’t say no indiv investors can beat mkt, but that some will beat it, some wont, and it’s random
· emerging mkts less well-distributed, communications not great, so while EM theories applicable, can take mkt longer to catch up to new info
· strong form – all info – good inside, bad inside, pub info, etc. will balance out and make overall mkt price efficient. some argue for relaxed insider trading rules – insider advantage would average out.
· All EM theories assume no transaction costs. If they are present, would theoretically make exploiting small anomalies in mkt, even if they do exist, unprofitable.
· Eugene Fama pushed this, Michael Jensen questions it.
Return, Risk, and Security Market Line
· Mutual Funds– Mutual funds are investment vehicles that allow smaller investors to pool capital/have it be professionally managed. Each fund has a diff investment style. Some of them passive, take view that bc of EM theory, diff, if not imposs, to beat mkt with a trading pt of view/fundamental analysis – see lots of index funds which track big groups of stocks, S&P 500, etc. Others more active, take view that poss to out-trade/beat mkt using fundamental/technical analysis. Can only buy/sell mutual funds at end of trading day.
· ETFs – structural variations of mutual funds created by prof. managers to track various segments of the mkt, but can be bought and sold like an indiv stock.
· Expected Return – Equal to average of various states of the economy. Ex. in boom years, stock x earns 30%, in bad years 10%, and equal chance of these occurring, expected return = 0.5 x 30% + 0.5 x 10% = 20%. In no year will precise return be this number, but this is in a probabilistic way the EV. Using projected returns, can calc the expected risk premium as difference bw expected return on risky investment and the certain return on a risk-free investment.  In general, the expected return on a security is simply equal to the sum of the possible returns multiplied by their probabilities.
· Risk premium = expected return – risk-free rate
· Portfolio – Most convenient way of describing a portfolio is to list percentage of total portfolio’s value that is invested in each portfolio asset, the portfolio weights.
· Expected return for portfolio FORMULA: x1 x E(R1) + x2 x E(R2) + etc.
· where x1 stands for % of our money in asset I, and R stands for the expected return % for each indiv stock
· While can add up weighted EV values for each stock to find EV for portfolio, can’t do this for expected variance – expected dispersion is not the weighted avg of stock variances bc of correlation (relationship in probabilistic sense bw two variables—stock returns here)– outcomes not independent. Combine stocks with diff correlations, create portfolios whose prospective value is very diff from what we might get from weighted value notion
· Expected/Unexpected Returns – Stock value comprised of a)expected return based on info shs have that bears on stock, and it is based on mkt’s understanding today of imp. factors that will influence stock in coming year b)uncertain/risky part associated with unexpected info revealed with in the year
· Total return = expected return + unexpected return, R = E(R) + U, where R stands for actual total return in year, E(R) stands for expected part of return and U stands for unexpected part of return. Through time, avg value of U will be zero; on avg, actual return equals expected return.
· Discounted information – an announcement/news item that doesn’t have much of an impact of price because the market already knew about or expected it.
· Surprise/innovation – Diff bw actual result and forecast
· Announcement = Expected part + Surprise.  mkt uses expected part to form expectation, E(R) of return on stock, and surprise is news that influences unanticipated return on stock, U. All this implicitly assumes mkts are at least reas efficient in the semistrong form.
· Systematic vs. Unsystematic risk 

· Systematic risk – type of surprise that affects many assets, each to a greater or lesser extent. Bc have marketwide effects, sometimes called market risks – risk associated with holding equity.
· ex. uncertainties abt gen economic conditions (GDP, interest rates, inflation)—affect all corps to some degree
· Unsystematic risk – one that affects a single asset or a small group of assets. also known as asset-specific risks or micro risks.
· ex. announcement of oil strike by a corp – will primarily affect corp and perhaps a few others (primary competitors and suppliers), but unlikely to have much of an effect on world oil mkt or on non-oil corps. however, even asset-specific risks ripple through/effect larger economy.
· Revised equation: E(R) = Systematic portion + Unsystematic portion
· Diversification – Process of spreading an investment across assets to reduce volatility. As number of stocks in portfolio grow, avg std deviation of annual portfolio returns drops to about 19-20%, though the gains get very small after 30 stocks. Principle of diversification says that spreading an investment across many assets will eliminate some of the risk – diversifiable risk. However, there is a minimum lvl of risk that cannot be eliminated simply by diversifying – nondiversifiable risk. Diversification reduces exposure to extreme outcomes, both good and bad
· Unsystematic risk – one partic to a single asset, or, at most, a small group. If we held only one stock, value of investment would fluctuate due to corp-specific events. If we hold a large portfolio, some stocks will go up bc of positive corp-specific events and some will go down bc of negative events. Net effect on overall value of portfolio will be relatively small, since effects tend to cancel each other out.
· Unsystematic risk is essentially eliminated by diversification, so a portfolio with many assets has almost no unsystematic/diversifiable risk.
· CANNOT eliminate systematic risk through diversification – it is nondiversifiable.
· Total risk = systematic risk (mkt risk) + unsystematic risk (asset-specific risk)
· Systematic Risk Principle – states that the reward for bearing risk depends only on the systematic risk of an investment. Unsystematic risks can be eliminated at virtually no cost (through diversifying), so no reward for bearing it.
· IMPLICATION: expected return on an asset depends only on that asset’s systematic risk—in calcing expected return of asset, only systematic portion of total risk is relevant
· Beta – statistically computed number that tells us conceptually how much systematic risk a partic asset has relative to an average asset. Avg asset beta = 1.0. One with beta of 0.50 has half as much systematic risk, and one with a beta of 2.0 has twice as much. Since the expected return of an asset depends only on its systematic risk, and assets with larger betas have greater systematic risks, they will have greater expected returns, on average.
· portfolio beta – % of portfolio in a given stock times its beta +same for all other stocks in portfolio
· ex. (0.50 x 1.14) + (0.50 x 0.52) = 0.83—portfolio beta for 2-stock portfolio. sim calc to determining expected return for portfolio.
· If investor borrows at risk-free rate, % invested in risky assets can exceed 100%
· ex. expected return – 1.50 x 20% - 0.50 x 8% - 26%
· ex. beta – 1.50 x 1.6 – 0.5 x 0 = 1.5 x 1.6 = 2.4
· Risk-to-reward ratio – Must be the same for all the assets in the market. Thus, if an asset has twice as much systematic risk as another asset, its risk premium will simply be twice as large.
· This applies to all active, competitive, well-functioning mkts – like NYSE/other fin mkts. Real asset mkts may not
· FORMULA – (expected return – risk-free rate)/beta
· overvalued stocks those whose price is too high given its expected return and risk
· Security Market Line – positively sloped straight line displaying the relationship between expected return and beta (systematic risk). A very imp concept in modern finance that tells us the reward/ “going rate” for bearing risk in fin. mkts. At a minimum, any new investment our firm undertakes must offer an expected return that is no worse that what the fin mkts offer for the same risk.
· Market risk premium – slope of SML – difference bw the expected return on a mkt portfolio and the risk-free rate
· Capital Asset Pricing Model - [image: image1.png]



· Risk free rate +Beta(market risk premium)
· Developed by Markowitz, Sharpe, and Miller
· CAPM says expected return for a partic asset depends on 3 things:
· 1)pure time value of money (Rf—risk-free rate)
· 2)reward for bearing systematic risk (E(Rm) – Rf – market/equity risk premium)
· mkt-observed piece of data. Usually bw 6-10%. 3 diff types: a)historical mkt premium – backwards-looking b)expected mkt premium – looking forward, might use this instead of a) if think things more volatile going forward c)required mkt premium – mkt pricing of stock sets return req for corp. when doing DCF calcs, use what investors are expecting in NPV discount rates or hurdle rates in IRR calcs
· 3)amount of systematic risk (Bi – beta – amount of systematic risk present in a partic asset or portfolio, relative to that in an average asset).
· flaws in implementing model – looks backward, collects data to inform future decisions – always probs with this
· core concept here – linear relationship bw mkt risk and risk of an indiv stock – variable that describes that relationship is beta – relative description of how much variability/risk there is in an indiv stock vs mkt.
· use CAPM to determine corp’s overall /aggregate cost of capital. investors buying stock investing for certain expected return and risk—charging me their expected return, and corp managers expected to invest in projects that will generate this rate of return. Beta tells us what investors expect as riskiness of stock. CoC for indiv projects may be higher or lower, depending on riskiness, but also needs to be evaluated against how risky project is relative to overall corp risk
· Cost of capital – minimum required return on a new project an investment must offer to be attractive/just to break even – the opportunity cost associated with the firm’s capital investment.
Cost of Capital

· Weighted average cost of capital (WACC) – cost of capital for firm as a whole, which can be interpreted as the required return on the overall firm. CoC is minimum required return to produce positive NPV/compensate investors for use of capital needed to finance project. CoC for risk-free investment is risk-free rate. For riskier projects, req return is higher.
· MAXIM: (Important) – Cost of capital depends primarily on the use of the funds, not the source.

· CoC associated with an investment depends on the risk of that investment

· Firm’s CoC will reflect both its cost of debt capital and its cost of equity capital.

· Cost of Equity – have to estimate this. 2 approaches: a)dividend growth model approach b) security market line (SML) approach
· 1) dividend growth model approach – EQUATION - RE = D1/P0 + g     where D1 is next period’s (not the current) projected dividend, Re is the return SHs require on stock, g is constant growth rate, P0 is price per share of stock. D1 and P0 easy to find, must estimate g.
· ex. stock sells for 60/share. dividend is 4/share. estimate dividend will grow at 6%. a)calc expected dividend for coming year – 4 x (1+g) – 4 x 1.06 = 4.24/60 + 0.06 = 13.07% - cost of equity

· to estimate g – either a)use historical growth rates or b)analysts’ forecasts of future growth rates or c)observe dividends for past 5 years, calc year-to-year growth rates, and avg them – either arithmetric avg growth rate or geometric growth rate.
· Advantages: simplicity – easy to use and understand

· Disadvantages: a)only works for corps that pay dividends, so useless in many cases b) assumes dividend always grows at constant rate, which will never exactly be the case c)very sensitive to estimated growth rate d)does not adjust for riskiness of investment

· 2) SML approach – RE = Rf + βE x (RM – Rf)

· Rf = risk-free rate, βE = beta coefficient, (RM – Rf) = market risk premium

· Advantages: a)explicitly adjusts for risk b)applicable for corps other than those with steady dividend growth, thus may be useful in wider variety of circs

· Disadvantages: a)must estimate mkt risk premium and beta coefficient. if these are off, resulting cost of equity will be off b)rely on past to predict the future, as with dividend growth model. if both models are applicable and come up with similar numbers, avg these two figures to get the closest possible estimate
· Cost of Debt – return firm’s creditors demand on new borrowing. Can be observed directly or indirectly – simply the int rate the firm must pay on new borrowing – see outstanding bonds—YTM (not coupon rate) on those bonds is mkt-required rate on firm’s debt (PRETAX). OR, if know firm’s bond ratings, just find int rate on newly issued bonds with that same rating.
· Cost of Preferred Stock – Rp = D/P0      where D is the fixed dividend and P0 is the current price per share of PS

· WACC – (E/V) x RE + (D/V) x RD x (1 – TC)  ---add to this if corp has preferred stock.
· Ex. Corp has target capital structure – 60% CS, 5% PS, 35% debt. Cost of equity is 14%, cost of PS is 6%, cost of debt is 8%, tax rate is 35%----WACC = 0.60(.14) +0.5(0.6)+0.35(0.8)(1-0.35) = 0.1052, 10.52%

· overall return firm must earn on existing assets to maintain value of its stock, also the req return on any investments by the firm that have essentially the same risks as existing operations, so if evaluating cash flows from a proposed expansion of existing operations, this is the discount rate one would use
· Project evaluation using WACC: proposed project will result in cash savings at end of first year of 5 mill, which will grow at the rate of 5% per year. PV = 5 million/(WACC – 0.05)
· WACC for M&A – how to value cashflows of target under our control? pre-acquisition WACC of target doesn’t tell us much. Maybe new WACC will be higher bc we will take on riskier projects.

Capital Structure Policy/Financial Leverage
· Capital Restructurings – Activities, such as issuing stock and using money to pay off debt, or vice versa, which alter the firm’s existing capital structure. Takes place when firm substitutes one cap structure for another while leaving firm’s assets unchanged
· Capital Structure – Corp has some mix of debt and equity at any one time. Most ppl use CAPM to find cost of equity, not dividend pricing model.

· Cost of equity – observe risk free rate, equity mkt premium, and beta – gives us OUR equity cost of capital.

· Cost of debt – readily observable in market – look to YTM on bonds, but remember observable YTM in mkt is pre-tax—can deduct interest we pay, say cost of debt is 10%, but have 35% tax rate – after tax rate is only 6.5% (1-Tc)

· Use these figures to calc WACC, weighted avg of costs of various components of firm’s capital structure. which is usually based on estimates/approximations, but helpful for project analysis. projects near hurdle rate would necessitate a much more sophisticated business analysis. want to choose firm cap structure that minimizes WACC – optimal/target capital structure, which is most beneficial for SHs.
· Financial leverage – extent to which firm relies on debt.

· Firm Structure
· a)assets – current (inventories, accounts receivable, cash) and fixed

· b)liabilities – current liabs (short-term debt), long-term debt, equity

· Firm’s capital  - 2 ways of looking at this: a)net operating assets – things firm uses to run business every day b)net capital – money used to support operations. Most things on balance sheet are operating assets.

· Net debt – long-term debt + or - stuff in current accounts (extra cash, etc.)

· Net long-term debt – long-term debt – cash + any short term debt that is really permanent capital

· Total capital of firm/enterprise capital = mkt value of equity + mkt value of net long term debt ---this is capital we work with in terms of firm’s capital structure. What mix of debt/equity does firm want?

· Book value analysis – accounting view of firm value, looks to operating assets’ book value/liabs/capital to value firm. diff from mkt analysis, which matches up with DCF.

· Optimal capital structure -> lowest cost of capital/WACC. Assuming cashflows fixed, can we manipulate our cap structure to get the lowest WACC? Can cause EPS dilution/accretion by manipulating debt-equity ratios/buying back stock or issuing more debt. Have we actually changed corp’s fundamental value by changing its capital structure? Modigliani and Miller would say no – PE ratio would adjust, but price of stock is the same—nothing fundamental happens. M&M say that can’t change CoC by changing capital structure
· Graph shows that there is a break-even point where it becomes more advantageous to take on more debt (from the perspective of EPS)

· 4 TAKEAWAYS: 1)effect of fin leverage depends on company’s EBIT. When it is rel. high, leverage is beneficial 2)Under expected scenario, leverage increases returns to SHs, as measured by both ROE and EPS 3) SHS are exposed to more risk under proposed cap structure bc EPS/ROE more sensitive to changes in EBIT in that case 4)Despite all this, cap structure not that imp, bc SHs can adjust fin leverage by borrowing/lending on their own – homemade leverage
· 2 imp. characteristics of debt – 1)interest paid on debt is tax deductible – benefit of debt financing is interest tax shield b)failure to meet debt obligs can result in Bk – added cost of debt financing.
· VALUE OF LEVERED FIRM W/TAX: value of unlevered firm+(interest tax shield x debt) = value of levered firm. conclusion of this? corp should be 100% debt – confirmed by WACC
· Modigliani/Miller
· 3 underlying assumptions: 1)no taxes 2)no transaction costs 3)efficient market arbitrage – mkts find prices instantaneously. Know 1 and 2 are untrue.

· Proposition I – the value of a firm is independent of its capital structure.
· size of pie doesn’t depend on how it’s sliced – increasing debt increases risk to SHs and will raise req yields on equity enough to offset seeming gains from use of low-cost debt
· Proposition II – The cost of equity is related to the capital structure in a way which keeps the overall WACC constant.
· cost of equity depends on a)req rate of return on firm’s assets b)firm’s cost of debt and c)firm’s debt-equity ratio

· EQUATION– Cost of equity W/OUT TAXES= WACC % x (WACC % – cost of debt %) x debt/equity ratio

· comprised of business risk of firm’s equity+financial risk of firm’s equity (that comes from firm’s capital structure)
· Adding debt to corp structure drives down WACC (bc of tax advantages) until risk of default raises WACC/bankruptcy concerns come into picture. Despite this, most corps choose to have less debt than models would posit – MSFT for ex.

· beyond work of M&M, there isn’t a good, uniform idea abt capital structure leverage. Corps consider M&M, but lots of other intervening factors in search for cap structure that maximizes value

· Many argue optimal cap. structure for corp is right at BBB line, but anathema to blue chips like IBM/MSFT – could do this by issuing lots of debt, buying back stock, etc. Sometimes hear of “public leveraged buyout,” but rare, even if could create value

· Bankruptcy Costs – 1)direct costs from administering Bk process – lawyers, accountants, advisors, etc. 2)indirect costs – reputational, destroy relationships with suppliers, customers, valued employees, etc. Taint from Ch. 11 that can impact revenues, costs, etc. 2-4% direct costs (of firm value), 10-15% lost from indir costs

· Dir bk costs are disincentive to debt financing – amounts to bk tax – tradeoff to more debt

· Static Theory of Capital Structure – firm borrows up to point where tax benefit from extra dollar in debt is exactly equal to cost that comes from increased probability of financial distress
· Pecking-order theory – opposite of this, focuses on fact that most profitable corps use little debt. key part of theory that firms prefer to use internal financing where possible – selling securities is expensive. most profitable firms don’t really need external financing. corps will use debt if necessary, bc if think corp is undervalued, don’t want to issue equity. only do that if think stock overvalued, but ppl know what you’re doing when you do that. pecking order: internal financing -> debt -> equity

· IMPLICATIONS: 1)no optimal debt-equity ratio—cap structure determined by firm’s need for external financing 2)profitable firms use less debt 3)companies want financial slack
· Optimal Capital Structure – Capital structure that maximizes value of firm is also one that minimizes cost of capital. At some pt, cost of debt rises and fact that debt is cheaper than equity is more than offset by financial distress costs.

· RECAP

· 1)with no taxes or bk costs, value of firm and WACC not affected by capital structures

· 2)with corp taxes and no bk costs, value of firm increases and WACC decreases as amount of debt rises

· 3)with corp taxes and bk costs, value of firm reaches max at D, point repping optimal amount of borrowing. WACC is minimized at D*/E*

· Higher the tax rate, greater incentive to borrow, as long as firms are in tax-paying position (otherwise no benefit from interest tax shield). Firms with substantial tax shields from depreciation, etc get less benefit from leverage

· Firms with tangible assets that can be sold without great loss in value will have incentive to borrow more – for those that rely heavily on intangibles like employee talent/growth ops, debt less attractive bc assets effectively can’t be sold

Dividends/Payout Policy

· Dividends – Along with share buybacks, one of ways corps return capital to SHs. Payments authorized by BoD which are legally authorized to be paid out of profits. Once declared, debt of firm and hard to rescind.
· distribution – if payment made from sources other than current or accumulated retained earnings
· dividend yield – dividend/stock price - %, dividends per share – dollars/share, dividend payout – percentage of net income or EPS
· for numerator, either add up amts paid in last 4 quarters or put in annualized last quarter
· gen paid quarterly, usually in cash, out of earnings. treated as ordinary income for tax purposes, whereas stock buybacks falls under capital gains income (lower rate, generally). Taxes very important. Stock buybacks meant to convey info about current stock price.
· IMPORTANT DATES: 1)declaration date – board votes, declares dividend to be paid to SHs who own stock on partic date (record date) 2)record date 3)ex-dividend date. 2 business days before record date. if buy stock, right to own dividend included, but if buy it the next day, right to dividend not included. stock price should fall at opening of business next morning, but doesn’t always happen. 4)dividend paid on payment date
· TYPES OF DIVIDENDS: 1)regular (quarterly) 2)special dividends – one-time only, corp may have gotten windfall 3)stock dividends – get fractional shares of stock per share, rather than cash 4)extra dividends
· DIVIDEND POLICY: dividends not legally mandated. BoD makes statement of intention about what will do wrt dividends. Dividend policy arguably irrelevant – net increase offset by decreases elsewhere, though all other things being equal, investors prefer higher dividends.
· 1)payout ratio (to earnings) – might have statement of intention that policy to pay out ~40% of annual earnings through annual dividends
· 2)dividend growth –might have policy to grow dividend by x% per year or not pay them at all (young corps in need of capital). projects confidence for future, but also negative statement – firm doesn’t have more profitable projects to invest in
· 2-edged sword of information – say corp policy is to increase dividend by 10% a year. good information contained in that is that shs will get fixed/known part of return every year, and that will go up – confidence in growth. But if good projects to invest in, corp would keep money to pursue those – which is why small, high growth corps don’t pay dividends – retain money for high growth projects. Lots of time spent thinking abt dividend/buyback issue – with the latter, convey that stock is so cheap it is a better use of capital than pursuing other projects.
· M&M argue dividend policy doesn’t impact firm (others disagree)– SHs can do this themselves using homemade dividends – just sell stock. or, if corp pays dividends and don’t want them, just buy more stock with dividends (some corps have auto DRIP programs)
· Factors favoring low dividend payout: a)taxes usually higher on dividends than capital gains, but perhaps not anymore b)flotation costs c)dividend restrictions in state law/bond indentures
· Factors favoring high dividend payout – a)corp paying larger dividend will sell at higher price than corp with same gen earning power/industry position and lower dividends b)desire for current income by investors (not really relevant in no-trans cost world, but rel in real world) c)corp/tax-exempt investors get more favorable tax rates
· Positive signaling value to keeping high/raising dividends, negative for dividend cuts – investors react negatively to unanticipated cuts in dividends/has a negative reputational effect
· clientele effect – diff groups of investors desire diff lvls of dividends. choose diff policy, attracts diff clientele – only subject to supply/demand
· number of corps paying dividends has declined, while aggregate dividends increase – concentrated in small group of firms. huge increase in newly listed firms, firms more likely to make payouts using flexible share repurchases. Corps smooth dividends bc dividend cuts look bad – slow/incremental gains. stock prices still react to unanticipated changes in dividends. policies change with life cycle of firm—as grows, pay out money in dividends to eliminate agency problems. dividends v stock repurchases, signal to mkt that firm anticpates being profitable and signals wont be hoarding cash – enhancing SH wealth – makes commitments.
· Stock Repurchase – 1)open mkt purchase – firm does not reveal itself as buyer 2)tender offer – firm announces to SHs that willing to buy fixed number of shares at spec price 3)targeted repurchase from spec. indiv. SHs
· where no imperfections, cash dividend and a share repurchase are essentially the same thing
· ostensibly increase EPS, but PE ratio the same
· Stock Splits & Stock Dividends – strong case can be made that do not change SH or firm wealth as a whole. Proponents favor them bc they maintain stock price in trading range – 15-30, round lots of 100 shares abt 1500-3000, psychologically ideal. Questionable since most mkt volume is handled by institutions, for whom indiv SH price isn’t that important
· Reverse Splits - par value of shares goes up, but arguably no real effect, though may be a)lower trans costs for SHs b)liquidity/marketability of corp’s stock might be improved when price raised to popular trading range c)stocks below certain lvl not considered respectable d)exchanges have minimum per share reqs.
Options
· Options
· Part of broader securities – derivative securities, in that value is derived from value of something else

· Stock option – right (but not obligation) to buy or sell a spec number of shares of a spec stock at a spec price for a spec time

· Call – right to buy a stock – want stock to rise—you are long on the option
· Put – right to sell a stock
· Black-Scholes model – enables us to determine pricing of individual stock options at any point before expiration. Upper bound of option is value of stock at any given moment in time. Lower bound is exercise price. diff bw exercise price and stock value is “in the money value” – lowest price you’d ever pay for an option once stock price exceeds exercise price. If at any pt before expiration option has in the money value, that is lower bound – cant sell it for lower price bc of instant arbitrage. Value of option is somewhere in open quadrilateral bw upper and lower bounds. As we get closer to expiration, line closer to stock price. Useful way of thinking abt factors that influence option value
· Strike/exercise price – specific price at which one can buy/sell the asset

· Expiration Date – how long right lasts

· American  - option can be exercised at any time up to the expiration

· European – option can only be exercised at expiration

· In the money/at the money/out of the money – option is in one of these depending on how mkt price compares to exercise price

· out of the money – options still have value as long as still time to go bc they might get in the money. time very important

· at the money – can give employees options at the money or some other time – very important. remember options backdating scandal in 2006

· Option contract – covers 100 shares. Lingo – April ‘10 XOM $70 calls – right to buy 100 shares of Exxon at 70/share, at any time up to April 2010, strike price is 70. Options expire at x date, priced at $7.50 – so single contract of these calls costs $750
· BUYING

· option price often called the premium – buy option, pay premium, sell option, receive premium – central exchange acts as counterparty. worst thing that happens is that you lose your premium, whereas if you own the stock, it could go to zero (unlimited loss)
· Options very powerful because they create an asymmetry of return – own stock, unlimited upside (mitigated by price you paid) and limited downside (price you paid)

· Similar for buying puts, except they give you right to sell share if price dips below x price – exercise and sell at option price specified in contract to counterparty. Profit if money you make in excess of premium you paid for the option. Basically “shorting” the option – bet stock will drop more than premium
· SELLING

· Selling (write) call. We get premium. If stock closes above K pt, counterparty will exercise, and you have to deliver shares/buy them on mkt and sell them to him at the K price. Lose money if purchase price above K price. By selling call, betting stock will close below effective purchase price for option – ex. of option to buy stock at $70 share. with premium, stock has to rise over 77.50 for them to profit off that. best thing that can happen is you make a premium, worst is an unlimited loss if stock continues to rise. different asymmetry of reward –upside capped at premium and downside is unlimited (less the premium)

· Selling (write) put – hoping stock goes up. When transaction entered into, you get premium

· OVERALL

· in order to make long bet (that stock will go up) can buy a call or sell a put – long bets with diff return characteristics

· in order to make a short bet, can buy a put or sell a call –diff asymmetry of return

· Warrant– call option where other side of transaction is corp itself – counterparty is issuer
· 5 factors that influence value of option:

· stock value

· exercise price

· time to expiration

· risk-free rate

· volatility – if stock moves a lot, say a tech stock, should have an imp input into what option on that stock is worth

· how changes in these values change value of option
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calls

- longer the time, more valuable the time option, bc more time for stock to do something good

- volatility – if moves down a lot, so what, all we do is lose premium. if moves up a lot, great, makes us more money. value of option increases with volatility 

- value of call option greater when interest rate is higher – paid premium today, might get value in the future. not intuitive, but this is the pattern.

puts

- often the opposite of calls, but not quite the same for options – ex of time to expiration. because of asymmetry, even if wrong thing happens as time goes on, all we lose is premium—but longer the time, longer we have for right thing to happen. options gain value with time. for most long and short options, longer time, greater the value

- volatility – asymmetry, more volatile underlying asset, more valuable the option/put. put we’re hoping it goes down a lot, call we’re hoping it goes up. volatility doesn’t measure direction, only extremes of behavior

- all of this gives us the heuristics abt how option values change as characteristics change. 5 key factors of option valuation (exchange-traded mkt options)

· option curves – line with longer time will always be above one with shorter time

· more volatility, greater the call and put price – 

· as knowledge of BS model spread, option values adhere much more closely to BS model 

· as info became widely known, ability to make more money by having unique info – arbitrage

· nobody believes today that BS model is really accurate for options—tends to undervalue very volatile options.

· employee stock options

· started appearing 15-20 yrs ago. notion that employees should have same incentives as shs. form of compensation. called options, but take on very diff characteristics than traded options.

·  generally have a 10yr life—good thing. really valuable.

· non-tradeable – cant cash it in and sell it to someone else. bad thing for employees – don’t have mkt liquidity

· ability to exercise limited (vesting)

· employee stock options are calls, not puts (wrong incentives)

· usually granted “at the money”

· what gave rise to options backdating scandal. strike price artificially/possibly illegally set at lower exercise prices than might have been indicated by day option granted, giving excess value to employees. legality of this hinged more on accounting measures than disclosure standards. options granted at the money have no accounting implications for corp, options granted out of the money do.

· more refined notion of volatility

· thing that’s come to be linked in mkt and public’s mind is vix (volatility index)/”fear index” – invented 4-5 yrs ago at Chicago options board of exchange – cboe. complicatedly constructed index which measures the anticipated annualized volatility of the s&p 500 index for the next 30 days

· market index looks at various s&p500 stocks, combines them, etc. not theoretical, mkt-calculated thing cboe lists for trading. if buy the vix and want it to go up (long), want stocks to get more volatile. if short it/sell it, want stocks to be less volatile

· fear index – so-called because if ppl’s expectations that stocks will be much more variable/risky– heuristic mkt measure for how risky trading world thinks mkt is – usually ranges from 15-25, but at periods of time last year, vix sky high, 70-90. movements in vix index correlates to ppl’s concerns or fear abt stock price movements.
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