Errata, Update and Resource Sheet

for

Vault Guide to Advanced Finance and Quantitative Interviews, First Edition

Jennifer Voitle

Jennifer@treasuryfinance.com
With more questions, additional resources, updates and "must knows".  A companion spreadsheet for the book, SpreadsheetsforVaultGuidetoAdvFinance.xls is available so you can perform scenario analysis.

Last Updated:  October 11, 2006

Status:  Complete.  The accompanying spreadsheet covers only Chapter One and will be updated going forward.

As I read through the book, I found many things I wished I could change.  But I think it’s this way for any book.  I hope this update helps and thanks very much to all of the readers and people who bought this book.  

Chapter 1 Bond Fundamentals

Must know:  Par rates, spot rates, forward rates.  Yield Curves.  Duration and convexity and why they are important.  Variants of duration (Macauley, Modified, Effective). Key rate durations.  Bond ratings.  How to impute default probability from bond prices.  Relationship between price and yield.  Perpetuity Model.

Errata, additional resources and updates:

p.7:  [update] Other risks of bonds may include call risk, prepayment risk, inflation risk, reinvestment risk.  [Resource] http://www.kiplinger.com/personalfinance/basics/archives/2003/04/bonds5.html, http://personal.fidelity.com/products/fixedincome/firisksoffixed.shtml.cvsr

p.7:  (Xerox, May 2002) [update] For a more recent example, see Ford and GM. "GM, Ford Bond Ratings Cut to Junk Status" By Greg Schneider, Washington Post Staff Writer
Friday, May 6, 2005; Page E01  http://www.washingtonpost.com/wp-dyn/content/article/2005/05/05/AR2005050501962.html
p.8 [resource] Gordon growth model: http://www.answers.com/topic/gordon-model

p.13 [resource] Example on 10 year, 8% coupon bond, ytm of 10%, PV = $877:  see spreadsheet to accompany book if you want to view a model that you can use.  

p.14 Discount rate:  we'll find later that this is the same as yield to maturity.

[resource] price yield relationship of bond:  http://www.treasurydirect.gov/indiv/research/indepth/tbonds/res_tbond_rates.htm
[resource] see spreadsheet.

p. 15 [resource] you can see current yield curves in many places, one of which is Bloomberg.com. (market data, rates and bonds, http://bloomberg.com/markets/rates/index.html)

[resource] for example, see spreadsheet.  Want more help using Solver or a general introduction to Excel?  See http://faculty.fuqua.duke.edu/~pecklund/ExcelReview/ExcelReview.htm
p 17 [resource] to investigate the impact on the price of the bond if yield increases by 1%, use the spreadsheet and increase the calculated yield in cell B54 by 1% to see change in price in cell E62 (chapter one tab).  Also, what yield is required to give a par value of $1000 on the bond?  hint:  use solver again but only to verify what you already know.

p. 19 [update] in Example, discussing calculation of price change of bond if y = 1% … the real question is just where these first and second derivatives of price came from and what they mean. Another question:  why is the price change negative?  Can you expand from this and estimate the price change if y = -1%?  What does this imply for you as an investor in this bond?  

p. 23 [clarification] in formula for dP/dy, note that "Pzero" has been transformed to "P" in the middle of the equation.  P and Pzero are used interchangeably but the correct usage is 

p. 23 [error] in calculation of price change of zero at par and yield of 8%, the price at 8%, not the par price, should have been used:  instead of –10*$1000(0.01)/(1 + 0.08) the price at 8% is calculated as 1000/(1.08)10 = $463.19, then to get the change in price resulting from 100 bp of yield, we'd have dP = -n P y/(1+y) = -10(463.19)(0.01)/1.01 = -45.86, not –92.59. To calculate it exactly, find P at 9% as 1000/1.0910 = 422.21, then the change in price is just P(9%) - P(8%) = 422.21 – 463.19 = -40.78.  Finally we can use calculus on the separable first order differential equation, integrating both sides of the ODE dP/P = -n 1/(1+y) y to get ln(P) = -n ln(1+y) as y ranges from 0.08 to y and P ranges from P(8%) to P

Question: Why isn't this the same as we calculated from the DP formula?

p.23 [update] Another way you can see the price change of 92.59 calculated for the ten is by just using the formula par/(1+y)n for y = 8% and comparing to the value for y = 9%:  At 8%, we have 1000/(1.08)10 = 

p. 23 [resource] see spreadsheet for this graph. 

p. 28 Questions and Answers

Question 1:  note that we proved that the duration of the zero is just n on page 23.

Question 2:  Based on the answer to this question, if you are an investor interested in price appreciation and you have a view that interest rates will increase, would you prefer to hold a portfolio of zeros or of municipal bonds (ignore tax implications)?

Question 7:  another way to think about it is to assume that the 7% bond is trading at par.  Then the 8% bond would sell at a premium so the 7% bond is cheaper.  (This works if you assume that the 8% bond is priced at par as well.)

Additional Questions: 

Chapter 2 Statistics

While this chapter is titled Statistics, it covers introductory probability as well. 

Must know:  Combinations and permutations.  Independence and joint distributions.  Central Limit Theorem, expectations of a random variable.  Density functions. Correlation, covariance, measures of central tendency (mean, median, mode.)  Variance, standard deviation.  Regression analysis.  Random walks.

Errata, additional resources and updates: 

p.35: [errata]  please ignore the “and.” in second sentence of second paragraph.

p.36: [errata] sixth sentence, second paragraph:  “Random walks are examples of Markov chains, as are accumulated wealth from roulette wheels, craps and other (fair) games of chance.”

p. 40: [clarification] second example:  “we have 2, 3, 4,…, 11, 12 which almost matches the required form but is offset by one.  To do our problem, consider the sum from 1 to 12 which will be one greater than the sum we actually want.  Then n = 12, the sum is n*(n+1)/2 = 12*13/2 = 6*13 but the sum we want is 6*13-1 = 77.  The number of elements from 2 to 12 is 11 so the average = 77/11 = 7.”

p. 42 [clarification] third paragraph from the bottom:  is known as “beta”, a measure of correlation of a company’s stock with the underlying market.  For mature companies  is about equal to 1.  This means that the stock movements are highly correlated with market movements:  if the market moves 10%, a stock having  = 1 will also be expected to move about 10%; while a stock with  = 2 would be expected to increase 20% and a stock having  = 0.5 might move only 5%.  There is much debate on  and it’s usefulness.  For more information on  see for example 

p. 45 [resource] For historical time series data of Fed Funds (and other financial data) see for example 

p. 48 [resources] Much, much more can be said about probability and conditional probability.  For an excellent review, see the MIT Open Courseware (OCW) notes here:  

http://ocw.mit.edu/NR/rdonlyres/Electrical-Engineering-and-Computer-Science/6-042JFall-2005/C5F52BC8-7410-48FE-93B7-577316E78693/0/ln12.pdf

Additional Questions:

2.1  Let’s Make a Deal  A famous problem involves the old Let’s Make a Deal! TV show.  You can read about this in the MIT reference above. The problem involves a game show host and three doors.  The doors are numbered from 1 through 3, and you choose one door.  You know that behind one of the doors is a prize such as a car or other desirable good, while behind each of the other two doors are undesirable prizes such as 100 tins of cat food or goats.  You will win whatever is behind the door you chose.

Once you have selected your door, the game show hostess will open one of the two doors you did NOT choose, revealing the prize.  You then are given the opportunity to change your guess of the winning door.  

Should you change your guess?

2.2  Mega Millions What is the probability of correctly guessing six Mega millions numbers (Mega Millions is a game where you select “six numbers from two separate pools of numbers: five different numbers from 1 to 56, and one number from 1 to 46 or select Easy Pick. You win the jackpot by matching all six winning numbers in a drawing.”  Source:  http://www.megamillions.com/howtoplay/game_instructions.asp
2.3  What is the probability of next week’s Mega millions numbers pick being identical to this week’s numbers?

2.4  Birthday Problem  What is the probability that you and someone else in your class share the same birthday assuming that there are 28 people in your class?  (Read about it here:  http://www.mste.uiuc.edu/reese/birthday/intro.html)

Chapter Three Derivatives 

p. 80 [clarification] top of page, this relationship must hold because if it didn’t, we could make a risk free profit.

p. 80 [clarification] In practice, we have to consider transactions costs (and perhaps lack of liquidity), the presence of which usually render any apparent arbitrage profit negligible.

p.87 [clarification] the formula on the second line should follow the next sentence, i.e., “In any of these formulas, we can invert them to solve for the implied interest rates (often called the implied repo rate), cost of carry, etc.  For example, for an asset with cost of carry, we had 
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p. 91 [clarification] last two sentences:  “The downside is that she will only receive these benefits if the option is in the money at expiration (if the option is European, she can sell at any point prior to expiration, while if American, she has to make her decision at expiration.)  If the option is out of the money at expiration (and she hasn’t sold it by then), then the option expires worthless and she loses the entire premium.”  With options, you can be correct on the magnitude and direction of the price change but still lose if your prediction doesn’t happen by the expiration date.

p. 92 [clarification] the table of possible payoffs shown at the top of the page ignores the premium costs.

p.96 [typo] The value of an American option is always at least as great as the value of a European option, and the formula should read VAmerican >= VEuropean.

p. 96 [clarification] There are three mutually exclusive and collectively exhaustive regions of “moneyness” when talking about options:  in-the-money, at-the-money and out-of-the-money.  These terms refer to the option value relative to the underlying.

At-the-money means that the strike price = the underlying price (allowing for premiums), in-the-money means the option value exceeds the underlying while out-of-the-money means that the option is worth less than the underlying.

p. 97 [clarification] The status of the call in the table is just determined by comparing the strike price to the stock price. 

p. 98 [amplification]  Other effective users of hedges include airlines, such as Southwest, which hedges future fuel price risk.  See a story on Southwest’s hedging strategies here:  http://papers.ssrn.com/sol3/papers.cfm?abstract_id=578663 

For a story of hedges (possibly) gone awry, check out Metallgesellschaft here:  http://www.wiwi.uni-frankfurt.de/schwerpunkte/finance/wp/395.pdf#search=%22Metallgesellschaft%22
p. 98 [clarification]  Note that Ke-rt is simply the present value of the future value K at time t, discounted at constant rate r. The Put-call parity formula shown is applied at t=0 so is the net present value of the portfolio of all instruments.  The assumption is that the stock will be worth K at expiry.

p. 99 [clarification] “we can’t have a risk-free profit” … in theory it’s possible that we could, but the assumption is that the law of one price, which is equivalent to the absence of arbitrage opportunities, is in effect.  If it were possible to have a risk-free profit, it is assumed that traders would see this and as a result of their trading activities, the opportunity to make the risk free profit would be arbitraged away before we could see it.

p. 101 [question]  Why do you think someone would sell naked calls?

p. 102 [clarification]  In the first sentence, we assume that the strike price of the call is higher than the stock price.  Third sentence should be “Betty may have made much more money buying puts.”  (It all depends on the premium, strike price etc.)

p. 103 [clarification] Protective Puts:  these are example of covered options because you own the underlying.  Contrast these to the naked puts of the previous section.

p. 103 [amplification] For a more recent example of a dividend cut, you have only to look to Ford Motor Company, summer of 2006.  See their dividend history here: http://quicktake.morningstar.com/Stock/StockReturns.asp?Country=USA&Symbol=F
GM has also experience dividend volatility. See their history here:  http://www.gm.com/company/investor_information/div_info/div_hist.html
Tip:  Keep this behavior in mind when performing company valuations.

p. 105 [amplification]  For more on Nick Leeson, see the movie Rogue Trader (http://www.imdb.com/title/tt0131566/), and see this report:  http://www.bbc.co.uk/crime/caseclosed/nickleeson.shtml

Here (http://www.numa.com/derivs/voila/minty-p/minty-p.htm) is a parody of the Monty Python parrot sketch adapted to Nick Leeson.

p. 108 [amplification] A relatively new instrument is a Range Accrual Note.  These are tied to a certain benchmark, for example, 6 month LIBOR.   The owner of such a note may receive the benchmark if it falls between a certain range (suppose the floor is 3% and the ceiling is 9%).  If the benchmark index falls below the floor, or rises above the ceiling, the holder receives 0%.  

p. 109 [amplification]  Large users of interest rate swaptions include Fannie Mae and Freddie Mac.  They do this as a hedge.  Suppose Fannie Mae (FNMA) has a swap with Goldman Sachs, where FNMA is obligated to pay Goldman LIBOR – 22 bps while receiving a fixed rate of 5% for the next 10 years.  If interest rates rise over this period, FNMA may be receiving an unattractive 5% while their funding costs could potentially have increased.  So they may enter into a swaption, allowing them to extinguish the swap at some future time.  More commonly, they would do this to hedge callable debt.  Suppose that Fannie Mae issues 10 year debt with an initial lock out period of 3 years. The lock out period is the period over which the debt is not callable.  After the lockout period ends, Fannie Mae can call the debt.  This would be indicated as 10NC3 meaning “10 year Not Callable for first 3 years”.  How can they hedge this debt using a swap and a swaption?  Think of the cash flows that you have to match and see if you can come up with the answer.

p. 111 [amplification] in the section entitled Application to Stock Prices, imagine if dz were zero.  Then we’d have the equation dS = a dt.  This would mean that the stock price was expected to change at a constant rate a, for example if a = 10%/year, you’d expect a constant gain of 10%/year. This behavior isn’t realized in real life as there are always shocks due to unexpected changes in dividends, variance between expected and realized earnings and so on.   The b dz term allows us to introduce a random noise effect to the process, resulting in the process dS = a dt + b dz.  We’ll find that this model assumes normally distributed stock prices.

Question:  Do you think that this is reasonable?  Is it as likely that the stock can jump to $2.20 from $2 over the time interval dt as it is that the stock price can jump from $200 to $220 over dt?  

There are problems with this model (for example, this model admits negative stock prices, and this model assumes constant mean and variance) so we are still not done.  Take this simple model only as an entry point to more complex models to follow.  

p. 112 [Practice Exercise]  Here is an exercise for you to try.  Replicate the spreadsheet shown on p.111 and run it for 500 paths (some VBA coding will help here).  Calculate the mean, median and standard deviation of the ending value.  Compare to the original model dS =  dt +  dz.  What do you think?

p. 112 [amplification]  As you might guess, we will eventually replace f by the option value V, but the Taylor Series expansion shown applies to any smooth, differentiable function f of two variables.

p. 114 [typo] the exponent of e in the formula for a call should be (T-t), not t, so we have C(S,t) = SN(d1) – K e-r(T-t) N(d2) 

To calculate in Mathematica, you can use this formula:  

<<Statistics`NormalDistribution`

Clear[c,S,K,r,sigma,t,T]

c[S_,K_,r_,sigma_,t_,T_] := S CDF[NormalDistribution[0,1],(Log[S/K]+(r+sigma^2/2)*(T-t))/(sigma*Sqrt[T-t])]-K Exp[-r (T-t)] CDF[NormalDistribution[0,1],(Log[S/K]+(r+sigma^2/2)*(T-t))/(sigma*Sqrt[T-t]) - sigma Sqrt[T-t]]
As an example, the call price for a strike of 80, stock price 85.35, r = 10%, s = 33.5 and T-t = 0.25 year is: $9.87659 calculated as:

c[85.35,80,.1,.335,0,3/12]

p. 114 [amplification] where do you suppose the equation for the call given at the bottom of the page came from?  In certain circumstances, it’s possible to find an analytic (closed form) solution to the Black Scholes equation.  As stated, we require two boundary conditions in S and one time condition in t.  The time condition was stated in the book but not the boundary conditions.  Page 129 gives examples of boundary conditions.  Once the equation was solved with the boundary and initial conditions corresponding to a call, we had an expression for V(S,t) and then V was replaced by C to indicate that we were valuing a call option.

p. 118 [clarification]  The book mentions that the probabilities u and d are constant with time.  It is possible to build more complex models in which this is not the case.  Also, note that these probabilities are not observable in the market but must be imputed from observed data.

p. 118 [questions] Based on the definitions given in the book for u and d, what is the expected stock price S after one time step?  Does this make sense?  Why do we require u*d = 1?  Why doesn’t  (the expected return on the stock) appear in the equations?

p. 118 [typo] The example should have r = 10% (risk free rate), not  = 10%.

p. 120 [clarification] actually, u and d are known as probabilities under the martingale measure.  There are constraints on their values to preclude arbitrage, you should be able to work these out.

p. 120 [clarification] on reaching S1,3 note that we require two upmoves and one down move as stated, but it should not be assumed that these steps have to be taken in that order.  For example we could move like this:  [S0,0, S-1,1, S0,2, S1,3] or we could move [S0,0, S1,1, S2,2, S1,3] or [S0,0, S1,1, S0,2, S1,3].  

p. 124 [clarification] in the fifth line, the symbol PV represents the present value of option values.

p. 136 [exercise] Replicate the Monte Carlo method using Matlab or Excel.

p. 137 [typo] the sentence in the middle of the page starting with “Scholes” has a font problem, “S? (” should have been written “S ( (”

p. 137 [question] Wouldn’t you expect call price to increase with stock price in a one for one manner? That is if the call price is $20 and the stock price is $20, then the stock price moves to $21, what does your intuition imply should happen to the call price?  What if the stock price is $1 and moves to $2?  What should happen to the call price?  Now assume the stock price is $30 and moves to $31, what should happen to the call price?  Does time matter:  would your answers change if you knew you had only one day to expiry, or if you had 10 months to expiry?

p. 138 [typo] Here again, replace the “?” in “S? 0” by the “(” symbol to get “S ( 0”

p. 138 [clarification]  The call prices at stock values of $85 and $75 shown can be found by using the Black Scholes equation.

p. 138 [typo]  third sentence from the bottom:  the plot on page 137 shows that delta increases from 0 to 1 as it moves from far out of the money to far into the money.  At the money, and at expiry, the slope dC/dS is 45 degrees.  The text should say that delta is about 45 degrees at the money, increasing to a maximum value of 1 as we move deeper into the money.  

p.138 [redone example]  To see where the numbers in the numerical estimation of delta came from, let’s start over, assuming that S = 85.35, K = 80, r = 10%, = 36.788% and we have 9 days to expiry on a 360 day count basis.  We want to find delta using S = $5.  

Then, for S = 85.35 we get C = $5.7; for S = 85.35 + 5 = 90.35 we get C = $10.4161 and for S = 85.35 – 5 = 80.35 we get C = 2.05812.  Then  = (C(90.35) – C(80.35))/(90.35-80.35) = ($10.4161 - 2.05812)/10 = 0.835.

p. 139 [typo] middle sentence “This also makes sense because, close to the money, the delta approaches a constant value of 1” should be written “This also makes sense because as we move deep into the money the delta approaches a constant value of 1”

p. 139 [redone example for gamma] middle of page, gamma calculation: again assume we expand about S = 85.35 with a strike price of 80.  We need C(85.35 + 5), C(85.35) and C(85.35 – 5).  We’ve already computed these above so gamma = (10.4161 – 2(5.7) + 2.05812)/25 = 0.042.

p. 139 [typo in rho example]  The formula should be subtracting C at r = 1.7% from C at r of 2.7%. 

p. 139 [redone example for rho] Let’s hold everything constant but r.  Take S = 85.35, K = 80, s = 36.788%, T – t = 9/360 days.  C(r = 1.7%) = $5.70069 (book shows $5.701, ok) and then increasing r to 2.7% gives C = $5.71794, book shows rounded up to $5.718 which is OK.  Rho is calculated as (5.718-5.701)/.01 =  1.72478.

p. 140 [amplification] now that we have calculated theta as $19.4 per year, that gives 19.4/12 = $1.61667 per month.  Does the value of 5.701 after 9 days increase to 5.701 + 1.6167 = 7.3177 after 30 days have passed?  The answer we got using T – t = 39/360 was $7.32 which is pretty close.  Do you think that C is linear with respect to t?

p. 153 [typo] answer to question 13 should of course be that when an option is deep in the money, it’s delta is one, not zero.  However it is true that the change in delta (gamma) with respect to the stock price is zero.  We can test this out by looking at the call price when S = 100 and K = 80, r = 10%, T-t = 1/360, s = 36.788%:  C = 20.022 (intrinsic value = 100 - 80 = 20, the remaining 0.022 is the time value attributed to the one day remaining.)  Certainly if S increases $1 to 101 we should see an increase of $1 in the option as the intrinsic component has increased to 101 – 80 = 21 while the time value remains the same, and indeed, C = $21.022.

At the money, what happens?  Compare C at S = 79 to C at S = 80:  at S = 79, C = 0.245 while at S = 80 C = 0.629, an increase of 0.38.  This is delta of a near the money option. 

Deep out of the money, delta of a call is 0.  Compare the call value at S = 39 to the value at S = 40.  At S = 39, C = 0 (well, 3.65 x 10-302 is close enough to zero in my opinion) while at S = 40, C = 1.71963 x 10-281.  This has not increased by $1 as it did in the deep in the money case.
Additional Questions  

3.1  You want to construct a put option on Fannie Mae stock to protect your portfolio from price declines, but are prohibited from buying puts on the stock because you work there.  How could you construct a synthetic put?

3.2  You have been told that you can’t execute your strategy above, in fact, you can’t buy or sell any Fannie Mae stock or options.   Now what do you do?

3.3  Why should or shouldn’t we assume that stock prices are normally distributed according to dX =  dt +  dz where X represents the stock price, t time,  is the mean,  the standard deviation and dz is a random noise?  Is the model to dX =  X dt +  X dz better or worse and why?

3.4 Explain how you could hedge a range accrual note using caps and floors.

3.5 Why doesn’t the expected growth rate of the stock, , appear in the Black-Scholes equation?

3.6 How could you modify Black-Scholes in the case of a dividend-paying stock?  Assume that dividends are paid at discrete intervals, for example, quarterly.

3.7 Estimate the change in call price at expiry if the strike is 80 and the stock moves from 80 to 81?

3.8 If I know that the delta of a call is 0.4, what’s the delta of the put, all other things equal (ceteris paribus)?

3.9  What’s a physical interpretation of N(d1) in the Black Scholes equation?

3.9 What’s the maximum value a put can have?  A call?

3.10   If you know that the volatility of a stock is 10%/year, what is the volatility of a call option on that stock? A put option?

3.11   How will the value of an EDF contract change if LIBOR changes by 2 bp?

3.12   What’s 1 bp of $1,000,000?

3.13   What model would I use to value a European option?  An American option?  

Additional Resources and Reading

For Black Scholes and the Long Term Capital Management debacle, see the Nova/PBS site on the Trillion Dollar Bet here:    http://www.pbs.org/wgbh/nova/stockmarket/
To read more about LTCM, see Roger Lowenstein’s book “When Genius Failed”. 

Chapter 4:  Fixed Income Securities

Must know:  yield curve, relationship of price to yield, duration, convexity, numerical estimates of duration and convexity, bootstrapping, forward rates, MBS, swaps and swaptions, tree construction

p. 165 [clarification]  next to last sentence above the table should read “rating, the higher the assumed probability of default and so the greater the compensation required by the investor.”  See the following tables from S&P for more insight into this.   Here are presented the estimated one year default probabilities by credit rating.  (Ratings decrease as you move down through the table).

	S&P Rating
	One Year Default Probability

	AAA
	0.0100%

	AA
	0.0300%

	A
	0.1100%

	BBB
	0.3000%

	BB
	0.8100%

	B
	2.2100%

	CCC
	6.0000%

	CC
	11.6800%

	C
	16.2900%
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p. 166 [clarification] not only are bonds issued by the government assumed to be “risk free”, but also bonds issues by government agencies and even government sponsored entities such as Fannie Mae and Freddie Mac.  While the GSEs are no longer run by the government, they are considered to be so large and integral to creating liquidity in the housing market that it is generally assumed that they will never be allowed to go into default.

p. 166 [resource] see bonds here: http://bloomberg.com/markets/rates/index.html
p. 166 [amplification]  Note that another term for the Federal Farm Credit Bank is “Farmer Mac”.

p. 168 [typo] First sentence, section entitled “Mortgage-Backed and Other Asset-Backed Securities”, the word “originator” is missing, first sentence should be “Consider a mortgage originator or auto lender.”  (Most originators sell their loans into the secondary market, but may hold some percentage for their portfolio, whether for investment purposes, or because they can’t sell them due to non-conformance and so forth.) 

p. 169 [clarification]  Can you think of a reason why an increasing rate environment can lead to increasing duration of the pool?

p. 170 [typo]  Fourth sentence from end of sixth paragraph, I should have said that “callable bonds carry a higher yield than the equivalent non-callable bonds” or even, “callable bonds are generally priced lower than the equivalent non-callable bond.”  Also the lockout period can vary substantially, such as 1 year, 3 year and so on.  Some terminology:  a ten year bond not callable for the first three years is also called a ten year bond with a three year lockout period, and denoted this way:  10NC3.  See more about callable debt here:  http://www.fanniemae.com/markets/debt/pdf/Callable_Brochure.pdf;jsessionid=3VI2Q4TVSCZYPJ2FECISFGA
p. 170 [question]  last sentence of fourth paragraph, can you guess why a bond containing an option cannot be valued by just discounting expected future cash flows? Can you think of some other way to value such a bond?

p. 172 [typo] last sentence, second paragraph:  We can also compare coupon to yield.  This is the missing link that explains the apparent non-sequitur of the C=y etc table just appearing.  If coupon is equal to yield, we can show mathematically (I advise you to try it!) that the price is par.  If the coupon is lower than the yield, the bond is not as valuable as one with a coupon equal to the yield, so you should pay less for it.  If coupon is higher than the yield, you’ll have to pay more for this.  

p. 172 [typo] third paragraph, second sentence:  of course what was meant here was “section of this chapter, but in general, the higher the yield on the bond, the lower it’s price.”

p. 173 [typo]  In first sentence of Section “Risks of Bonds”, should have read, “When coupons are received, they may or may not be reinvested.  (This means putting them in a savings account to earn interest but it is not a requirement.)  The assumption in calculating YTM is that the coupons will be reinvested.  If so they must be invested at current rates.”

p. 174 [clarification]  Section starting “The duration of a bond” … recall that duration is a function of the first derivative of price with respect to yield.  We mentioned this in Chapter 1, p. 21.  (Note that text indicates that we met this in Chapter 2, but it was Chapter 1.)

p. 178 [reference] The principal components study I referred to starting last sentence of p. 178 and continuing to the first section of p. 179 was developed by Litterman and Scheinkman in 1991 in their paper, “Common Factors Affecting Bond Returns.” Journal of Fixed Income.  See a discussion of it here:  http://www.unc.edu/~salemi/Econ185/what%20makes%20yield%20curve%20move.pdf#search=%22litterman%20yield%20curve%22
p. 180 [question]  We have two 10 year bonds.  One is a 5% coupon bond selling for $98, the other an 8% coupon bond selling for $102.  Can you figure out the price of a 10 year zero using these two bonds?  You can be long or short either.

p. 182 [clarification]  Note that the general formula shown for yi is for semiannual coupon payments.  What would you expect to see if payments were made annually?  Quarterly?

p. 183 [typo]  fourth sentence from bottom of Bond valuation using binomial trees should read “securities may dependend on the interest rate history.”  (This is called “path dependence” and is one of the reasons that modeling MBS or other option embedded instruments can be more complex than plain vanilla European call options on equities.)

p. 183 [resource]  If you are going to interview in fixed income, you should really have a good knowledge of the basic models, what each was designed to do, pros and cons of each and differences between them.   I had planned to include this in the book but time did not permit this.  Here is a summary of the important models, though I didn’t develop this:  http://en.wikipedia.org/wiki/Short_rate_model

A great project would be to build several of these models in Excel, Matlab or C++ and use them to really see the pros and cons.  Stay tuned as I hope to add spreadsheets to the site eventually so you can modify and use them. 

p. 189 [clarification]  Please note in the Example that the interest rates did NOT change.  This is the power of the model. Once you have the rate tree, you can use it to value many options.

p. 190 [clarification]  Here we see the answer to the question asked above:  how would you figure out the value of a callable bond?  You’d take the non-callable value less the option value.  

p. 190 [clarification]  Fannie Mae, for example, is a huge user of interest rate swaptions.  They do this because they issue a lot of debt.  If they enter a swap obligation for ten years, they may want the opportunity to adjust their hedging strategy by exiting the swap. One way to extinguish the swap is to enter into a swaption.  Also, they issue a lot of callable debt.  One question commonly asked on interviews is:  how would you hedge a 10 year bond not callable for 3 years?  Think about matching the cash flows.  According to the source below, who should know, “The Enterprises use interest rate swaps and

swaptions, in combination with actual debt instruments, to create long-term debt synthetically and to obtain options to extend or shorten the maturity of their debt. Fannie Mae and Freddie Mac also purchase interest rate floors and caps to enhance their ability to withstand the effects of significant interest-rate swings.” 

Want to know more?  Check out http://www.ofheo.gov/Media/Archive/docs/reports/sysrisk.pdf#search=%22fannie%20mae%20swaptions%20callable%20debt%22
Questions:

4.1  
For MBS would I use modified duration or effective duration and what’s the difference between the two?

4.2  
What’s one bp of $1,000,000?

4.3
research project:  can you arbitrage muni bonds?  It might be possible if you can borrow more cheaply than the return you’ll earn on the tax-advantaged muni bonds.  But the IRS may have something to say about this.  Check out a recent paper “How Prevalent is Tax Arbitrage?” here:  http://venus.icre.go.kr/metadata/25605_w9105.pdf#search=%22muni%20bond%20arbitrage%20puzzle%22
4.4 
When the Fed raises rates, why aren’t long term rates affected right away? 

4.5
What's an agency bond?

4.6
What's a municipal bond?  

4.7
What are the risks of municipal bonds?

4.8
Is the spread of an agency bond to treasury positive or negative?

4.9
Would you prefer to have a dollar today or a dollar one year from now?  

Why/why not?

4.10
What's the price of a perpetuity paying $1000 ten years from now?

4.11
What is a yield curve?

4.12   If you have a 2 year bond with semiannual payments, how would you price it?  What discount rate would you use?
4.13  
If you had a Fannie 5 1/2% and a Fannie 6%, which has the higher duration and why?
4.14    Which of those would have the higher tendency to prepay and why?
4.15
What is yield to maturity?  

4.16
What does the yield curve look like today?

4.17
A bond paying an annual coupon of 3.5% is priced at par.  What is the yield to maturity of this bond?

4.18
If yield to maturity on a 10 year treasury note is 6% and a new issue pays a coupon of 7%, will this note be cheaper, more expensive or the same as the 6% treasury?

4.19
What is prepayment risk?

4.20
How would you hedge prepayment risk?

4.21
How would you price prepayment risk?

4.22
What is duration of a bond?

4.23
What happens to duration as yields increase/decrease?  In the limit if yields went to zero % what should happen to the price of the bond?

4.24
In general how does duration change with coupon, tenor, default risk of the bond?

4.25
When calculating effective duration, number of years to maturity doesn't appear in the formula, how is this?

4.26
What impact does convexity have on price of a bond?

4.27
If you are calculating effective duration, what value of y (eg 25 bp, 50 bp, 100 bp) will give the best approximation and why?

4.28
What is negative convexity?

4.29
Name an instrument that has negative duration and one that has negative convexity

4.30
How can negative convexity be hedged?

4.31
How can you model an interest rate swap using caps and floors?

4.32
I've heard something about a convexity adjustment on using caplets to model swaps, can you tell me how this works?

4.33
What is a lockout period on a bond?

4.34
If you issue a 10NC2 bond (10 year bond, not callable for the first two years) how would you hedge this?

4.35
What's the difference between an MBS and a regular bond?

4.36
What risks is an investor in MBS exposed to?

4.37
What's callable debt and how would an MBS issuer use this in risk management?

4.38
Fannie Mae issues FMANs which are Final Maturity Index Amortizing Notes.  These are just like plain vanilla MBS but they have a stated termination date.  Do you expect the price of an FMAN to be higher, lower or the same as an MBS all other factors held constant?  (or, What impact will the stated maturity have on the price?)

4.39
Should I refinance my house now or wait?  If wait, for what?

4.40
Would you recommend buying Ford bonds now?  Why/why not?

4.41
Why was Ford's credit rating cut to junk? 

4.42
As an investor in fixed income, are you more concerned with duration or convexity?

4.43
What's the duration of a fannie mae 30 year 6% coupon bond right now?

4.44
For the following three questions, use the fact that the Wall Street Journal has a Money and Investing section where each day bond yields may be found.  For the November 24, 2006 bond the following were observed:

93 days to maturity, ask yield 5.09%, ask rate 4.97%, bid rate 4.96%.  

1) How is the ask yield calculated? 

2) Why is the ask yield different from the ask rate?

3) What is the current price of the bond?

4.45
What happened to interest rates back in 1998?  (Yes, I was asked this recently!) 

4.46
What is the relationship between inflation and interest rates?

Chapter 5:  Equity Valuation Overview

Must Knows:  Efficient Markets Hypothesis, DCF, Gordon Growth Model, Multiples analyis, P/E and other ratios, CAPM, beta, hybrids, that you basically can value most financial instruments by forecasting expected future cash flows and discounting back using the appropriate discount rate, Markowitz Portfolio Theory, hedge ratios. 

p. 220 [question] last sentence:  why do you think the model did such a poor job pricing Caterpillar?

p. 222 [amplification]  There are many other multiples as well.  Choosing the appropriate multiple really depends on the company and industry and what your purpose is.

You might use EBITDA or enterprise value multiples as well.  

p. 222 [resource]  If you want to look up ratios and EPS, a great source is finance.yahoo.com

p. 222 [clarification] on calculated price at end of the first paragraph of the “Price/Earnings” section, the units of the calculation of the similar company are not specified but should be $39.45 per share.

p. 223 [clarification]  After I wrote this, TASR took off.  I have to attribute this performance to it’s being almost a pure counter-terrorism play.  I still stand by the analysis, which just goes to show that fundamental analysis can only take you so far these days.  Here’s TASR’s performance post-9/11:  (source:  finance.yahoo.com)  Note that the stock split several times and I seem to recall it zooming over $133 in early 2004.
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p. 223 [clarification]  If you are wondering how I got the P/E ratio of 28 in the last sentence of the second paragraph, I used the share price of $6 that was in effect before the sale, and $6/0.21 is about 28.  I rounded down.

p. 223 [amplification]  After Christopher Byron’s article came out, Taser management reacted strongly stating that they had other distribution channels and the P/E ratio was justified.  See this story:  http://www.findarticles.com/p/articles/mi_m0EIN/is_2002_May_29/ai_86413642
Please note that this is Taser’s point of view.

p. 224 [typo]  next to last sentence, first paragraph:  of course, I meant 343.9 million shares. (said with Dr. Evil voice).

p. 224 [typo] Sixth sentence from end of paragraph in “Price/Book Value” section:  I think I would prefer to say “As a result, book value may appear very low.”

p. 225 [amplification]  Return on an asset defined here is also commonly referred to as “Total Return”. 

p. 226 [clarification]  In all of these discussions about CAPM, risk free rate and so on, for international companies, you should use the appropriate factors. For example if you are valuing a Japanese company like Sony, you’d use a Japanese risk free rate and market premium.

p. 233 [resource] Do you think that holding 30 stocks is sufficient to diversify away risk?  What if they are all from the same sector?  Would your answer change?  For an interesting article on this theme, see http://www.efficientfrontier.com/ef/900/15st.htm
More here:  http://global.vanguard.com/international/common/pdf/webelieve2_042006.pdf#search=%22portfolio%20diversification%20number%20of%20stocks%22

p. 242 [typo]  some lines are interposed.  Push the third sentence (“Thus g = r = 17.25% …” beneath the sentence following it and you have it.

p. 242 [clarification] On question 3, I am still referring to the TASR example introduced in question 1, so you need to use the current share price of $18 from question 2 to answer this.

Additional Questions:

5.1
In the Gordon Growth Model, what happens if r is greater than the growth rate g?

5.2
Estimate the value of a company paying dividends of $2/share if the company has a cost of equity of 20%

5.3
What is the value if the company institutes a policy to grow it's dividend at a rate of 5%/year?

5.4  
Do you believe in efficient markets?  If so, how is it possible to make a profit investing?

5.5
Do you believe in technical analysis?  If so, how is it possible to profit if everyone is doing this?

5.6
In the Gordon Growth Model, what happens when the expected growth rate is higher than the cost of equity capital?

5.7  
If there are two companies looking to acquire a target, does leverage of the acquirer matter?  That is, if Company A is not at all levered but Company B is levered up, will there be different valuations placed on the target as a result?  What does this imply about acquisition prices paid recently?

5.8
What is multiples analysis?  

5.9
What is important in choosing a multiple for valuing a company?

5.10
What is EBITDA?  Why do we care about it?  

5.11
How can P/E ratio be used to value a company?  Does this give an acceptable result?

5.12
What are some ways companies can manipulate earnings?

5.13
What do you think the beta of Caterpillar is?  Of Citibank?  Why are these different?  

5.14
In calculating standard deviation, do you divide by n or n-1? (n is the number of observations.)  Why?

5.15
What’s alpha?

5.16
Given the choice, should I hold a warrant or an option on an equity?  Why?

Chapter 6:  Currency and Commodity Markets

p. 248 [missing word] Last sentence, first paragraph should read “Here’s how the currency swap would work.”

Also, if you are wondering who Vern and Ty are, I was watching a lot of the TLC show Trading Spaces at this time.  They were two designers from the show.  You’ll see a reference to another designer, Hildy, in one of the questions.  This show is not to be confused with the movie Trading Places starring Eddie Murphy.  I recommend this movie highly as you are reading this chapter.

p. 250 [typo] The section heading should read “Commodity Swaps”, not “Currency Swaps”.

p. 250 [references] if you want to know more about market squeezes, hugs, cornering and so on, watch the movie Trading Places.  You can also read up on the Hunt brothers tried to corner the silver market in the 1980s and other market corners here:  http://www.answers.com/topic/cornering-the-market
Additional Questions

6.1.1 Fannie Mae deals in a lot of currency swaps.  Why do you think this is?  Their charter specifies that they can only operate in the domestic US market.

6.2 What does it mean when people say a market is in contango?  What is backwardation?

Chapter 7:  Risk Management

Must knows:  VaR, how it depends on both time horizon and confidence level, EaR (Earnings at Risk), absolute risk, relative risk, types of risk, what can be measured and managed and what can’t, that VaR is just a measure, various types of fixed income risk such as prepayment, coupon reinvestment and extension, delta used for hedging, portfolio risk, correlations and diversification.

p. 257 [amplification] sixth sentence first paragraph:  there are many other forms of risk that are not mentioned here including event risk, operational risk and so on.  Also, we don’t have to use negatively correlated holdings.  If we can find a positively correlated holding and short it or sell it forward, that works too.  

p. 257 [clarification]  fourth sentence third paragraph:  “series of forward rates” or we could have calculated an equivalent YTM.

Fourth sentence in section starting with Market Risk:  the distribution need not be normal.

p. 257 [typo] next to last sentence, section starting with Market Risk:  “a linear aR” should of course be “a linear VaR”.

p. 258 [drawing]  on the cumulative distribution function shown, the vertical line for the cutoff point for 5% of the distribution is meant to pass through –1.65.  (Note that this is a one-tailed distribution as opposed to a two-tailed distribution, since we generally just care about losses in computing VaR.)

p. 259 [typo]  second sentence from end: “just adjust s” has a formatting problem and should read “just adjust ”.

p. 261 [amplification]  in the Model Risk section, a more recent example comes from the Mortgage Industry.  The company 

For more about model error, see this:  http://www.bos.frb.org/economic/neer/neer1997/neer697b.pdf#search=%22interest%20rate%20model%20error%22
Also see this on the failure of a large mortgage company due to an error in its interest rate model:  http://www.ots.treas.gov/docs/1/11510.pdf
For more examples of risk management failure, see this paper:  http://www.bos.frb.org/economic/neer/neer2000/neer100a.pdf#search=%22mortgage%20bank%20failure%20interest%20rate%20model%20error%22
p. 262 [reference] the Mexican peso crisis is described in detail here:  http://www.frbatlanta.org/filelegacydocs/J_whi811.pdf#search=%22mexican%20peso%20crisis%22
p. 263 [typo] second sentence, second paragraph should read: “If interest rates later fall, the coupons flowing from the bond will not be able to be invested at the expected YTM which was in effect at bond purchase, but would be reinvested at the lower current rate.”  Last sentence in this section:  “Since the reinvested coupon interest is now earning a lower rate, the value of the stream will decrease.”

p. 263 [typo]  In the Capital Gains/Losses where the new value of the bond is calculated to be $104.92, I think I used 7 annual periods rather than 14 semi-annual periods.  Use the bond value formula we had in Chapter 4, par rate of 100, annual coupon of 5%, annual YTM of 3.5% and seven years to maturity.  Or, use Excel’s PV formula to get 109.24 as the correct value.

p. 264 [clarification]  Note that when I use the word “duration” in the next to last sentence of the next to last paragraph, I don’t literally mean the financial duration, but mean the longevity, the extent of the unfavorable market conditions.

p. 264 [last paragraph] this is a duplicate, should be removed.

p. 264 [typo] The three last sentences of the third paragraph should be reworded as: “First, because prepayments tend to proliferate in a declining interest rate environment, cash is returned earlier than expected to investors and this cash must now be invested at lower interest rates.  Second, the possibility of prepayment events make the forecasting of the magnitude and timing of cash flows difficult.”  Delete the last sentence of that section.

p. 267 [typo]  last sentence, first paragraph, also event risk, competitive risk and so forth.

p. 267 [typo]  first sentence, second paragraph:  somehow this orphan sentence fragment was misplaced.  Delete it.

p. 267 [typo] next to last sentence just above graph:  some missing words at beginning of sentence.  I probably mean to say that the resulting paths had been smoothed.

p. 267 [typo] at bottom of page, might be better expressed as “Because shareholders have no debt obligation to the company”

p. 268 [typo] second sentence should read, “the firm’s equity falls to $0” not $50.  

p. 269 [typo]  second sentence, first paragraph starting with “There are two ways”  The third sentence should read “Dividends are generally paid in cash (though it’s possible to receive stock dividends) and generally taxable at the highest rate.”

p. 271 [clarification] in Metallgesellschaft section, third section, sentence starting with “They”, I am referring to MGRM here.

p. 274 [typo]  first sentence:  it’s not necessary to have a negative correlation to hedge or even perfect correlation.  You can find hedge instruments having positive correlation and sell them short or forward to hedge.  For example, mortgage originators often hedge their loans by selling forward an appropriate agency instrument (such as 30 year FNMA 6% to hedge 30 year conventional conforming 6.5% fixed rate mortgage).

Additional Questions

7.1 If I know the delta of a call, what’s the delta of the corresponding put?

7.2 What’s value at risk?

7.3 Can you take me through the steps of calculating VaR?

7.4 What is basis risk and how can I mitigate it?
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