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1. You have 20K of XVN stock bought on margin and presently owe 10K to your broker where the account requires a 30% maintenance margin. How much additional loan may you take to buy XVN if the stock price increases by 5%?
A) Cannot be computed with the information provided
B) $500
C) $1000
D) $6714
E) $15666

2. You own 10,000 shares of AJN stock which traded for $100/share at the market open.  Yesterday you placed a limit sell order at $115 for all the shares which will remain active for a full week.  Today the price of AJN varies from $95 to $105 and ultimately closes at $98.  What is your gain/loss for the day?
A) You have a paper loss of 2% for the day
B) You have a realized loss of 2% for the day
C) You have a paper loss of 5% for the week
D) You have a realized loss of 5% for the week
E) You have a paper gain of 15% for your holding period

3. If you’re attempting to exit a position as quickly as possible and price is not a major factor then you should issue:
A) A market sell order
B) A limit sell order with a much higher price
C) A stop sell order with a much lower price
D) A fill or kill stop sell order with a much higher price
E) Impossible to know which is best

4. Suggestive examples of apparent allocational inefficiency are:
A) Dubai World building islands in the middle of the Ocean
B) The nearly empty city of Ordos on the Mongolian steppes
C) Mortgage rates in Canada below the cost of capital for productive businesses
D) A and B
E) A, B and C 

5. By excluding short-sellers from a market a government may imminently and plausibly:
A) Cause a depression
B) Cause an informational inefficiency
C) Cause a stock market crash
D) Cause underinvestment
E) Cause the end of the world



6. Which investment, assuming that risk is comparable, is a better investment:  An index-tracking ETF that charges 0.25% (25 bps) for funds under management and 0% for any money earned or an actively traded fund that charges 1.5% for funds under management and 5% of any money earned.  You may assume that the ETF tracking error results in the ETF underperforming the market by 0.5% while the active professional manager regularly beats the market by 2%.  The average applicable market return has been 8% for many years.
A) The ETF is a superior investment
B) The active fund is a superior investment
C) The two funds are identically good
D) The active fund is best when the manager greatly underperforms the market
E) The ETF fund is best when the active manager greatly exceeds the market

7. You short-sell $100K of ABC stock when it’s trading at $100/share.  Assuming you close the position when the share price has dropped to $80 and that there was an initial margin of 50% as required by the Federal Reserve Board then:
A) You had to post $50K of margin and your rate of return was 20%
B) You had to post $50K of margin and your rate of return was 40%
C) You had to post $75K of margin and your rate of return was 20%
D) You had to post $75K of margin and your rate of return was 40%
E) You had to post $20K of margin and your rate of return was 100%

Table 1.

	State
	Probability of outcome
	M (pricing kernel)

	Happy times
	70%
	$0.90

	Sad times
	30%
	$1.02



8. Use the information in Table 1 to answer this question.  What is the yield on the risk-free security?  Hint:  The risk-free security pays the same dollar amount in every state.
A) Cannot be computed with the information provided
B) 0%
C) 4.16%
D) 6.83%
E) 93.6%

9. Use the information in Table 1 to answer this question.  What price would you pay for stock NBN that gives $10 in the Happy times and $5 in the Sad times?
A) Cannot be computed with the information provided
B) $1.53
C) $6.21
D) $7.05
E) $7.83

10. Use the information in Table 1 to answer this question.  What price would you pay for stock MVM that gives $5 in the Happy times and $10 in the Sad times?
A) Cannot be computed with the information provided
B) $1.53
C) $6.21
D) $7.05
E) $7.83
11. Consider your response to questions 9 and 10.  What are the expected returns for each of the two stocks, NBN and MVM?
A) 8.5% for NBN and 4.6% for MVM
B) 20.6% for NBN and 4.6% for MVM
C) 8.5% for NBN and -15.4% for MVM
D) 8.5% for NBN and -13.3% for MVM
E) 20.6% for NBN and -13.3% for MVM

12. Consider your response to questions 9 and 10.  Why is it that MVM has a much lower rate of return than NBN despite also having a lower expected cash-flow?
A) Because MVMs cash-flows more positively co-vary with the value of the pricing kernel (m)
B) Because NBNs cash-flows more positively co-vary with the value of the pricing kernel (m)
C) Because MVMs cash-flows more negatively co-vary with the value of the pricing kernel (m)
D) Because NBN acts as a form of insurance product
E) Because MVMs large cash-flows are received at times when their marginal utility is very low

13. In an efficient market we would expect:
A) The NAV of a closed end fund to match the market value of the assets in the managed portfolio
B) The NAV of the closed end fund to exceed the value of the assets in the matched portfolio by the value of the MER on the managed funds
C) The NAV of the closed end fund to be less than the assets in the matched portfolio
D) That the NAV of the closed end fund steadily increases without volatility
E) That the NAV of the closed end fund is equal to zero

14. Risks faced by an open end fund include:
A) Excessive cash for redemptions creating a drag on portfolio performance
B) Excessive redemptions driving forced sales
C) Recently enacted regulations forcing managers to disclose their proprietary trading models
D) A and B
E) A, B and C


15. When an investor buys an index tracking ETF
A) They probably believe that active management cannot earn back the additional costs it faces over passive management
B) They probably are concerned about the tracking error that results in the ETF returns not exactly matching the underlying index returns
C) They probably believe that by following passive management they are more likely to acquire ‘underpriced’ securities and should generate higher abnormal returns than with active management
D) A and B
E) A, B and C
16. “Naïve diversification” is the process by which
A) One diversifies by holding a combination of risk-free securities
B) One diversifies by simply holding more securities
C) One diversifies by constructing an optimal Sharpe ratio portfolio
D) One diversifies by holding a Beta neutral portfolio and tilting to preferred individual stock selections
E)  One elects not to diversify at all and takes large risk as a result

17. You know the Sharpe ratio of a stock to be 0.7 when the US T-Bill is yielding 1% and the standard deviation on the stock is believed to be 10%.  Knowing this we can infer that the expected return on the stock:
A) Cannot be computed with the information provided
B) Is 6%
C) [bookmark: _GoBack]Is 7%
D) Is 8%
E) Is 10% 

18. One of the problems using delta-hedging to provide portfolio insurance is:
A) The delta is valid only for global changes
B) The delta of the option cannot be computed by any known means
C) The delta of the option is often incorrect, especially for large and liquid stocks with plentiful and liquid derivative contracts on the stocks
D) The delta is valid only locally and changes as the price of the securities varies
E) The government prohibits delta hedging



19. A Bond currently trades for $975 pays a semi-annual coupon of $35, has 5.5 years to maturity and a face value of $1000.  What is the annual yield and duration of this bond?
A) The bond yields 3.78% p.a. and has a duration of 4.73 years
B) The bond yields 7.7% p.a. and has a duration of  5.5 years
C) The bond yields 3.78% p.a. and has a duration of 5.5 years
D) The bond yields 7.7% p.a. and has a duration of 4.73 years
E) The yield of the bond is 7.56% p.a. and the duration cannot be computed with the information provided

20. Use the information from question 19 to answer this question.  What is the exact and duration estimated price change of the bond if the yield increases 1% p.a. at all horizons?
A) Cannot be computed with the information provided
B) The exact price change is -4.19% and the duration estimated price change is -4.39%
C) The exact price change is -4.19% and the duration estimated price change is -4.72%
D) The exact price change is -8.48% and the duration estimated price change is -4.39%
E) The exact price change is -8.48% and the duration estimated price change is -5.5%


Problem 1
	You are the founding portfolio manager of Nova Laval funds and have currently 1B dollars under management.  Base salaries, fixed expenses and overhead cost you 8 million dollars per year to operate the fund.  You charge a flat 1% of funds under management at the start of the year. 
	You confidently estimate that the economy will grow 65% of the time and shrink 35% of the time but you can’t be certain which of these two states would occur.  You therefore don’t know if you should pursue an aggressive or defensive strategy.  How your fund will perform depending on the economic conditions and your selected strategy is presented below:
	
	Economic condition

	Strategy
	Growing economy
	Shrinking economy

	Aggressive
	+10%
	-15%

	Defensive
	+0%
	-4%



	You have recently been approached by Goldberg and Associates, a research firm, that wishes to sell you their proprietary signal about market conditions for 1 million dollars per year.  They claim that with their signal you will be certain to know if the economy is going to grow or shrink.  You would therefore be able to choose your strategy conditional on which state of the economy was going to be encountered.
A) Using just your firm’s information which strategy would you pursue? Compute the expected funds under management and profit for each strategy to help justify your selection.  When answering contemplate how your investors will react to your strategy choice.
If defensive:  (0.35)*(1B)(1-4%)) + (0.65)*(1B)(1+0%) = 986M under management, 
1% = 9.86M – 8M overhead = 1.86M profit
If aggressive (0.35)(1B)(1-15%)+(0.65)(1B)(1+10%)= 1012.5M under management
1%   10.125M – 8 M overhead = 2.125M profit
We’ll almost certainly select the aggressive strategy.  In expectation it’ll improve our profits and our shareholder’s value.  Furthermore, if we elected for the defensive strategy, in which we could only lose money or break even, our shareholders would be very annoyed indeed.  We in effect would be taking some of their money for just parking it in a semi-safe bank account;  this is not a good way to stay in business as a PM.

B) Using the figures above estimate the dollar value of Goldberg’s signal for a firm of your size. Should you purchase the signal, why or why not?  Would the size of your fund, assuming overhead costs stay constant, influence your decision?
Our new expected assets under management are:
0.35*(1B)(0.96) + 0.65*(1B)(1.10) = 1051M
1%  10.51M – 8M – 1M (for Goldberg’s signal) = 1.51M profit
For a fund of this size the acquisition of the signal is not worth it.  While it improves the assets under management we spend so much on acquiring the signal that the profits to the fund management corporation actually decline.  If however our fund was larger the relative benefit of the information could be used on a larger base of assets, since our fixed costs would remain constant, we’d find that acquiring the signal is beneficial for a sufficiently large fund.
C) Suppose you do decide to purchase Goldberg’s signal.  Explain why you’d be disappointed to learn that many other funds, not under your management and for which you have no direct connections, have done so as well.  Could you safely dispense (stop buying) Goldberg’s signal in the following year after this revelation?
It would be disappointing to learn that others have bought this signal as we’ve therefore got no competitive advantage.  While we may still take an aggressive or defensive stance properly we’ll find that asset prices are reacting to the same information we’re getting from Goldberg and thus we won’t find many ‘good deals’.  
Unfortunately even though you get no trading advantage from Goldberg signal you’ll still have to buy it.  As many now have this information to choose not to buy it yourself would leave you less informed relatively speaking and other funds would take advantage of your uninformed condition.  Thus you are trapped in a `prisoner’s dilemma’ in which you must buy the information, not for promised gain, but for fear of losses if you do not.
D) In the real world it’s rare that you, or anyone else, will find a perfect signal, such as offered by Goldberg associates.  Explain why it’s ‘ok’ that there is some noise in your own signals.

Since nobody has perfect information we can still do well so long as our information is MORE precise than those that we’re trading against on average.  We don’t need a noiseless signal, we simply need to have less noise than everyone else in order to generate superior profits.

Problem 2
You’re the manager of a medium sized Canadian mutual fund operating out of Toronto and have learned of a new product called the HFP, or heavy-fleet-pool.  The HFP is a financial product that comes in three tranches and is backed by a pool of commercial big rig (large transport truck) loans that originate from all over the United States.
The pool has purchased 100M USD worth of newly originated 8 year truck loans.  Tranche 1 always receives any money owed first.   Tranche 2 and 3 have conditional repayment schedules depending on GDP growth. If the economy is growing (65% likelihood) then Tranche 2 is paid all owed money after Tranche 1 and Tranche 3 is paid last.  If the economy is shrinking (35% likelihood) then Tranche 3 is paid after Tranche 1 and any residual is paid to Tranche 2 last.
Each individual truck loan is for 200K USD, is amortized over 8 years, and is financed with a floating 6% APR compounded monthly and reset annually.  The equity of each truck driver can vary from 0 to 100K with an average of 50K.  As the loans are always for 200K, those with more equity have superior quality trucks that require less maintenance time, pull larger loads and which can be driven more hours of the day safely.

A) Compute: The monthly payments to be made on each truck loan, the total number of loans in the pool and the duration of the HFP assuming no defaults.  Next consider if there were a small number of defaults in the HFP would it have a very small, small or large effect on total trucking capacity?  Why?
PV=200K, I/Y=6%/12, FV = 0, N=8*12=96, <CPT> PMT = 2628.28
100M/200K = 500 loans
1.005^12-1 = 6.1677 EAR
Duration = 1.061677/0.061677 – 8/[1.061677]^8-1] = 16.415-13.026 = 3.388 years
[Note to grader if the student uses 6% APR instead of the 6.167% EAR they’ll get close but not the right answer.  Please take only a small amount of points off for this error]
If there are a small number of defaults since the pool is small (500 loans) the impact to the total trucking capacity will be limited.  It will be even more limited since the people to suffer defaults are likely those with the least equity and therefore the least efficient trucks (worst maintenance record, lowest haul capacity, shortest operating hours)


B) Suppose the economy starts to grow rapidly and as a result there is a high demand for loans and increasing price inflation.  How would the price of credit vary and how would the various tranches perform relative to each other? If you had a private signal that gave you high assurance of a growing economy but did not want exposure to trucking per se which trades could you make on this pool to exploit the information you have?
As the economy grows rapidly and with inflation we’d expect the cost of credit (loan rates) to increase.  Thus all the tranches would lose value (fixed income product, price drops as rates increase).  Furthermore as rates are higher we might expect some defaults for the least profitable truck operators (presumably the others are making good profit at a time of growth).  Tranche 3 will be given the lowest priority of payment in this situation and thus it should lose value faster than Tranche 2 or 1 as it is suffering some higher default stress as well as value loss from the rate adjustment.
If we wanted to exploit our information advantage on the growing market but did not want to expose ourselves to trucking we could long some combination of tranche 1 and 2 and short tranche 3.  Thus by taking both longs and shorts in the same industry and pool we should nullify the effects of risk factors to the trucking sector.  However we are still making a bet on the ‘relative’ performance of the pools which would be due to interest rate and default rate fluctuations.  Thus we’re betting on lower overall defaults and higher rates, a likely outcome for a growing economy.
C) Using the idea of a pricing kernel, explain why Tranche 3 would have a much lower yield than Tranche 2 even if Tranche 2 is more likely in most instances to get paid and therefore seems lower risk. 
Tranche 3 gets priority of repayment when the economy is shrinking (and thus defaults are more likely).  Thus Tranche 3 gets a form of insurance that kicks in during a period when cash-flows become scarce.  This relates to the notion of a pricing kernel in that Tranche 3 may offer less or more volatile cash-flows than Tranche 2 but reliably gives cash-flows at times when they’re most needed (at least relatively).  Thus Tranche 3 may command a higher price for the ‘insurance’ part of the tranche and would therefore have a lower yield.
D) As a PM what flaws do you see with this pool design?  Are there any concerns that you as a manager of your fund may have that other fund managers elsewhere may not have?
The pool is originated at the same time so any shock that is calendar related will affect the pool in the same way.  Thus since all loans have 8 years to maturity the pool will have a mechanically declining duration and is also exposed to a risk of interest rate reset at each year interval.  The pool is also not diversified across sectors and is in a sector (trucking) that is very sensitive to economic conditions.  Thus the pool may ‘appear’ diversified but is not very well diversified.  
As a PM in Toronto I have to bear currency risk (assuming my fund is mostly in CAD) and other managers in say the US would not have to factor this risk into their decision regarding this product.


Problem 3
“Perhaps millennials should just stick to investing in index funds—or at least the exchange-traded funds that their robo-advisers put them in.
According to research from online brokerage TD Ameritrade Holding Corporation, one particularly risky ETF is attracting the millennial demographic far more than other age groups. In fact, it was one of the top 10 stocks traded by millennials in 2015.
The VelocityShares Daily 3x Long Crude ETN (UWTI) isn’t just a risky product; it is arguably the most dangerous ETF on planet Earth. First off, it is triple leveraged, which makes it extremely volatile—nearly 10 times more jumpy than the S&P 500 Index and more than double any of the other stocks on the list. The leverage amount in UWTI also gets reset each day, which can make for some epic days when oil does go up but over time causes returns to corrode.
"The words 'investors' and '3X leveraged' should never appear in the same sentence," says Josh Brown, chief executive officer of Ritholtz Capital Management. "Anyone who thinks they're getting an exact 3-for-1 exposure to crude for more than a single 24-hour period in this fund is like a wacko from Disneyland."
In addition, it suffers from roll costs that come from tracking front-month oil futures. Throw in the bad run oil has had recently, and you get a lifetime return of -99.61 percent…”

-From Balchunas, E. and Verhage, J. (2016, February 19). Millennials Are Using One of the Riskiest ETFs to Speculate on Oil. Bloomberg Markets News. Retrieved from http://www.bloomberg.com/news/articles/2016-02-19/millennials-are-using-one-of-the-riskiest-etfs-to-speculate-on-oil


1. Given the observed actions of Millenials, what might we infer about their investing preferences?  What long-term investment strategy might you pursue if you were confident that Millenials preferences would remain constant over a long period of time?  Consider the future relative pricing of various asset classes when giving your response.

Note to grader for all subparts:  These solutions are rough guidelines.  Where I make a specific question, for example about efficiency, I expect a student to respond on the matter but any reasonable response grounded in finance and economic theory should get the marks.
This is a very speculative asset with high volatility and low returns.  For individuals to persist in holding this asset it strongly suggest that they must have a very high risk tolerance or perhaps are even risk-seeking.  If these preferences were to remain constant over time we would expect that as Milennials have higher incomes (and thus invest and determine prices more) we would see a price increase for risky assets relative to safer ones.  To take advantage of this shift one might take long-term debt and invest in a modestly high risk/beta portfolio.  As time progresses debt/asset ratio should drop and would generate a profit for the position.
2. If investors could simply enter into oil futures on their own and borrow money to do so, why would a product like UWTI be able to exist?  What characteristics does it offer that make it a viable product?  What do those characteristic suggest about the hypothesis that the market is operationally efficient?
The fact is that entering into futures contracts and borrowing large amounts of capital necessary to do so is expensive and burdened with regulation and process.  Purchasing UWTI is by contrast much simpler.  Thus the single purchase/sell decision needed to get exposure of this type to oil is making this investment much more appealing.  This suggests that the market is not operationally efficient and that investors do value the characteristics of ease of use and execution, even at the expense of costs/transparency and comprehension.



3. ETFs and ETNs (Exchange traded notes, like UWTI) have historically been a way for individuals to acquire a passive, low MER strategy that roughly tracks an index.  If investors however are buying and selling UWTI regularly what kind of strategy are they actually pursuing?  How would you expect individual investors to perform given what we know of managerial styles and performance from the last few decades of academic research?  Does the use of this product in this way support the claim that ETFs will eliminate all active managers?
If they’re buying and selling regularly they are attempting to ‘time’ or at least ‘sector rotate’ their exposure to the price of oil based upon their private information.  They are using a seemingly ‘passive’ asset but are moving in and out in a very ‘active’ way.  Given that timing has been shown to generally be very difficult to do well, even by professional PMs, our expectation is that they would do quite poorly.   We observe this performance in this case of UWTI.  Given that individuals are still trying to time or be active this indicates a demand for this service.  Perhaps individuals prefer to do it themselves but if they lose substantial money at it and still enjoy the ‘thrill’ of the volatility they may elect to keep active managers.  ETFs may not spell the end of active management afterall.
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