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1. A firm is currently valued at $2B and there are 200 M shares outstanding (no debt).  If you have acquired private information through your research that suggests this firm has a new project that the market is not aware of.  If successful the project will generate profits for the firm of $500M and otherwise cost the firm $200M.  If you assess the likelihood of success at 20% what is your expected rate of return on the stock and your expected rate of return on the stock conditional on the project being successful?
A) The expected rate of return is -10% and the conditional rate of return is 25%
B) The expected rate of return is -3% and the conditional rate of return is 25%
C) The expected rate of return is -8% and the conditional rate of return is 5%
D) The expected rate of return is -10% and the conditional rate of return is 5%
E) The expected rate of return is -3% and the conditional rate of return is 5%

2. Jonathan buys 100 shares with a completely filled market order when the maximum bid is $20 and the minimal ask is 21$.  He then sells the all 100 shares when the maximum bid is $20.50 and the minimal ask is $21.10 in another market order.  How much money does Jonathan earn/lose on this trade? (ignoring any other transaction fees, choose closest value)
A) He gains $110
B) He loses $ $5
C) He gains $10
D) He loses $50
E) Cannot be determined with the information provided

3. Price impact:
A) Is the effect marking to market has on your portfolio value
B) Creates drag on the performance of large funds as they shift allocation
C) Is a direct result of market regulation
D) Possible to avoid using passive investment strategies
E) Is the primary source of profits for traders

4. You firmly believe in the CAPM and determine that a stocks’ expected return is 7% per year while the risk-free rate is 2% and the expected market premium is 4%.  What is the beta of this security?
A) 1
B) 1.25
C) 1.75
D) 2.5
E) Cannot be determined with the information provided



5. Identify the pure arbitrage:
A) Buying distressed corporate assets in Mexico using funds borrowed from a Swiss bank and selling them to the Mexican government at a pre-agreed upon price higher than the price as which you buy them
B) Buying aluminum warehouses in jurisdictions that prohibit your rapid distribution of the metal by law and then store-housing large quantities in the warehouses while speculating on the price of aluminum.
C) Stealing candy from a baby
D) Picking up an apparently discarded bearer-bond lying on the floor
E) Hedging your exposure to gold risk in the derivatives market while you yourself are a gold producer

6. Jody places a market order to buy 200 shares at the market price.  The order book has 50 shares asking $7, 75 shares asking $7.20 and 300 shares asking $7.45.  What is the average price which she pays to acquire the shares?
A) $7
B) $7.22
C) $7.24
D) $7.35
E) $7.45

7. You’re out for lunch with a friend discussing the possibility of a sharp decline in the US and Chinese stock markets.  He says “I have nothing to worry about, I’m very well diversified across both international markets and sectors.”  What fact may trouble friend the most?
A) The US and China trade a great deal with each other and thus their markets are very highly correlated
B) The US has the largest and most regulated market in the world and a disruption there would affect Europe and Canada a great deal
C) A decline in US and Chinese markets may disrupt other markets as well
D) International securities may appear to be low correlation with US and Chinese securities but in severe downturns those correlations tend to increase
E) Losses in the US and China imply opportunities for other international companies to gain market share

8. SAJA stock has a correlation of 0.3 with JSAH stock.  Both stocks have an identical standard deviation of returns at 10%.  What is the reduction in risk by holding an equally weighted portfolio of these two securities as compared to holding just one?
A) 10%
B) 7.58%
C) 2.92%
D) 2.41%
E) 0%



9. A stock has a beta of 2 and the risk-free rate has been 1% per year for a long time.  The market mean return has been stable at about 8% for a long time and you strongly believe in the CAPM.  Over numerous observation periods you have found the stock to be returning on average 15.5%.
A) The alpha of this stock is positive and it is undervalued
B) The alpha of this stock is negative and it is undervalued
C) The alpha of this stock is positive and it is overvalued
D) The alpha of this stock is negative and it is overvalued
E) Nothing can be said regarding the alpha of this stock

10. After isolating the first-order condition in a maximization problem it is important to also check the second order condition:
A) To ensure that one is not in a local maxima
B) To ensure that it is negative
C) To ensure that it is also equal to zero
D) To ensure that it is positive
E) It is not necessary to check the SOCs

11. On Monday AZ stock returns 5% and BY stock returns 7%.  On Tuesday AS stock returns 3% and BY stock returns 4%.  What are the appropriate average returns for each stock and each day?
A) Monday average return 6%, Tuesday average return 3.5%, AZ average return 4%, BY average return 5.5 %
B) Monday average return 6%, Tuesday average return 3.5%, AZ average return 3.99%, BY average return 5.49%
C) Monday average return 5.99%, Tuesday average return 3.49%, AZ average return 4%, BY average return 5.5 %
D) Monday average return 5.99%, Tuesday average return 3.49%, AZ average return 3.99%, BY average return 5.49%
E) In all cases the appropriate return is 4.75%

12. The act of securitization is:
A) To place a guarantee on an investment
B) To create a new security that lays claim to a pool of assets, often not easily traded before securitization was completed
C) The process by which a corporation adds a covenant to a bond or other debt instrument
D) The act of placing collateral with a financial institution to allow for trading on a margin account (posting margin)
E) Is illegal in every state of the US but is allowed within the District of Columbia



13. George buys $4000 of a stock using $1000 of his own funds and borrowing the rest.  If the stock falls by 20% and his maintenance margin on his trading account is 10% what will happen? [Hint: using a little algebra find out how much money is needed to maintain the maintenance margin ratio]
A) George will receive a margin call requesting at least $133 of new equity to be posted to the account
B) George will receive a margin call requesting at least $200 of new equity be posted to the account
C) George will receive a margin call requesting at least $800 of new equity be posted to the margin account
D) George will receive a margin call requesting at least $3200 of new equity be posted to the account
E) Nothing of particular note will happen

14. Which assumption is not needed for the Ross APT model?
A) Frictionless markets
B) Complete markets
C) An underlying factor structure for the returns on firms
D) All investors are risk-neutral
E) The no-arbitrage condition

15. A bond has a current price of $984, pays annual coupons of $50, has a face value of $1000 and has 5 years to maturity.  Determine if this bond is trading at a premium, discount or fair value and state the annualized effective YTM.
A) This bond is trading at a discount and has a YTM of 5.37%
B) This bond is trading at a premium and has a YTM of 5.37%
C) This bond is trading at a discount and has a YTM of 10%
D) This bond is trading at a premium and has a YTM of 10%
E) This bond is trading at fair value and has a YTM of 10% (equal to the coupon rate)

16. In class we discussed the mortgage-backed securities (MBS) crisis and how it related to the relatively recent downturn in the US and global economy.  Which of the following was not a major factor that lead to, or exacerbated, the MBS crisis?
A) Local banks had little incentive to verify the quality of borrowers as they intended to sell their mortgages shortly after origination
B) Pension plans were compelled to sell some MBS in the midst of the crisis when ratings agencies downgraded the quality  of the securities
C) Government guarantees insured banks and investors in such a way as to increase risky lending practices
D) The US/China trade imbalance widened during the period of time just in advance of the crisis
E) The securitization process was assumed to provide diversification when in fact many assets were highly correlated by calendar day shocks to the interest rate borrowers needed to pay



17. NBI has 2 units of steel price risk, 1.5 units of oil price risk and -1 units of political risk.  The annual risk premium associated with each of these factors is 1%, 2% and 2% respectively and the annual risk-free rate is expected to remain at 3%.  What is the expected rate of return on NBI?
A) 3%
B) 5%
C) 4%
D) 6%
E) Cannot be determined with the information provided

18. In a plot of expected returns versus risk for the SML, securities which plot above the security market line:
A) Are overpriced
B) Should be unattainable
C) Have a negative alpha
D) Are fairly priced
E) Are inefficient 

19. Joe has power utility with a gamma () coefficient of 0.5.  If his wealth is 10 then:
A) He has a utility level of 3.162 with a negative marginal utility of wealth
B) He has a utility level of 6.325 with a negative marginal utility of wealth
C) He has a utility level of 3.162 with a positive marginal utility of wealth
D) He has a utility level of 6.325 with a positive marginal utility of wealth
E) He has a utility level -0.0067 with a positive marginal utility of wealth

20. Value at Risk (VaR) is a risk measure which is often used in the banking sector.  Loosely VaR can be interpreted as:
A) The maximum loss a bank may suffer
B) The probability of a loss not greater than a particular threshold over a particular period of time
C) The minimum amount of capital needed to guarantee solvency in all situations
D) The most probable loss a bank may suffer in a particular period, such as a day
E) The degree of Knightian Uncertainty over the estimate of the return distribution
Problem 1

The order book for a stock is presented below:

	Price
	Bid (# shares)
	Ask (# shares)

	24
	-
	500

	23
	-
	5

	22
	-
	5

	21
	-
	100

	20
	-
	50

	19
	-
	10

	18
	50
	-

	17
	125
	-



The last observed trade was at $18.50/share

A) Suppose Frank place a market order bid for 30 shares, what will be the average price he pays for his shares and what will be the listed last trade price? [Hint: Simply find the lowest prices he’d have to pay if he wanted to buy upto 30 shares and then find the average]

10@19 + 20@20  1/3*19+2/3*20 = $19.66 is the average price paid
The last trade will occur at $20 a share







B) Lily opens a margin account using $1k of her capital one second before Frank places his market order and she bought all of her shares at 18.50.
Her margin account has 10% initial margin (remaining 90% is borrowed) and a 5% maintenance margin.  What impact will Frank’s market order have on Lily’s position? [compute her return and comment relative to the return on the stock]


She had 10k/18.50 = 540 shares (round down as you can’t buy fractional shares)
540 shares are now worth 10,800 of which she still owes 9k as a loan.  She therefore has earned (1800-1000)/1000 = 80% return in one second

In contrast the stock return over the same period is just (20-18.50)/18.50 = 8.1% 




C) Looking at the order book describe how risky a short-position is if a market buy order of 159 shares is executed.  No computation is necessary for this question, simply refer to the order book above and consider the effect of subsequent small buy/sell orders.

Once 159 shares are bought the supply side is thinned out, there will be just one share offered at $21 and then within the next 10 more shares the price will rapidly climb to $24.  A short-position would be exposed to a great deal of risk as a few small buy orders could cause the price to rapidly increase triggering numerous margin calls and forcing a closure of the position or even bankruptcy of the firm taking the short position.





D) What is the order book and why is having access to it a trading advantage?  Next, describe the role of a market maker and explain under which general conditions will they suffer losses and under which conditions they will earn a profit.  Finally, describe how the bid-ask spread is interpreted with respect to illiquidity and state why this measure may not fully capture the price impact of moving a large block of shares.
The order book is a list of all the bids and asks for an asset at different price levels.  
Having it provides a substantial advantage as one can estimate very well how prices will response to shocks in demand and supply.
A market maker provides liquidity in a stock by maintaining a personal inventory and selling when there is excess demand and buys when there is excess supply.  If there is a great shock to demand or supply the market maker stands to lose money as they must buy many shares during a share price collapse or they must sell many shares during a large increase.  If the trading range is more stable the maker will earn a profit as they take a small percentage of the value of shares traded.
The bid-ask spread indicates how much prices have to adjust just in order for the next marginal transaction to occur.  This is interpreted as illiquidity as it gives one a sense of how much value loss will occur if trying to complete a trade quickly.  This measure may not fully capture the price impact as the current bid-ask could be very narrow but the total supply and demand may be wholly inadequate to absorb a large block of shares.  Price impact therefore might be very small on the first marginal share traded but could dramatically rise depending upon the order book.


Problem 2
You work as an analyst in the retail garment and clothing sector.  A private company, Blitz, has just recently been publicly listed on the exchange.  Your managing director has suggested that you see if Blitz is properly valued and asked you to suggest any appropriate positions for the fund to take.  
For some time you’ve been using a statistical model of asset returns loosely based on the Ross APT model.  The model has generally performed well for three companies listed below, which you feel would be good comparable firms for Blitz.  You have determined that there are 3 readily identifiable and measurable risk factors that drive your model.  These are consumer confidence, credit card utilization (a measure of remaining capacity on the average consumer’s credit card) and the US/Indian Rupee exchange rate (the country that provides most of the imported products for the three companies below).
The specific exposure of each company to each risk, as well as that firms’ annual expected return, is given in the table that follows:
	Stock
	Consumer confidence
	Credit card utilization
	US/Rupee exchange
	Expected return

	Guin
	3
	1.5
	3
	18%

	Foster
	0
	1
	1
	8%

	Riddle
	0.5
	0
	0.5
	4.5%



The risk free rate is estimated to be 3% per year for the foreseeable future.
A) Determine the risk premium for each of these three risks in your model (please use the backside of this page if you need more space to complete your operations)
     

The risk premia are 2%, 4% and 1% for Cons conf, credit card, exchange risks respectively





B) If Blitz has an exposure of 2 units of consumer confidence, 1 unit of credit card utilization and 1 unit of US/Rupee exchange risk what is its expected return?  If most other analysts, traders and investors are in agreement that Blitz is expected to earn 14% what action should you take?  Be certain to comment on your assumptions, and any risks they may generate, that guide this action.

E(R) = 3+ 2*2+1*4+1*1 = 12%

Since most other investors believe Blitz will earn 14% they feel it has more risk than I perceive, they are undervaluing it relative to my position.  I should recommend a buy for this stock and hope that when the market gains the information I have it will correct in my favor and prices will rise.

This is risky in that I am assuming i) that my model is correct, ii) that it is Blitz and not the other companies that are misvalued, iii) that the data inputted into the model is appropriate (assuming stationarity), iv) that the market will learn of the mispricing and correct it in a timely fashion to allow for me to profit

[Any 3 are adequate for full marks and any other reasonable caveats/concerns about the model should also be allowed]

C) The following is a genuine excerpt from the SEC on September 19, 2008:

Washington, D.C., Sept. 19, 2008 — The Securities and Exchange Commission, acting in concert with the U.K. Financial Services Authority, took temporary emergency action to prohibit short selling in financial companies to protect the integrity and quality of the securities market and strengthen investor confidence. The U.K. FSA took similar action yesterday.

Consider the Ross APT models assumptions.  How would the policy above effect the model?  What might be the impact on any arbitrageurs with open positions if this policy change was entirely unexpected and by surprise?

The Ross APT model requires that a market be frictionless and a restriction on trading behavior induces friction.  Furthermore, the most convenient way of generating a zero-risk portfolio is by shorting particular securities.  If short-sales are prohibited then it may be impossible to form zero risk portfolios.  An arbitrageur caught off guard by this policy change may have certain positions open and yet may not be able to secure a risk arbitrage.  This could result in substantial losses for the arbitrageur and in the extreme may cause bankruptcy. 



D) What does it mean for a model to ‘nest’ another and describe how either the CAPM nests the APT or vice versa.

Nesting in this context means a more general model can describe the predictions of a less general model.  The CAPM structural equation can be nested within the Ross APT simply by assuming that the return structure and risk factor of the market place is the same as the CAPM.


Problem 3

A market maker is trying to optimize the total amount of inventory they maintain in their stock.  They estimate the expected losses of having too little inventory as:

L = -15 e–I

Where e is the exponential function and I is the level of inventory held in the stock

Weighed against this consideration is the fact that by holding more inventory the market maker must put more of their capital into just one stock and thus forgo the returns earned on the broad market.  The market is expected to generate E(Rm) whereas the stock is expected to generate returns of E(RI).  Thus the forgone gains are the difference between the two expected returns multiplied by the total inventory I.


A) Write out the objective function for the market maker.  State which sign (negative/positive) condition you’d have to verify for the Second Order Conditions (SOC)

O = MinI 15 e–I  - I[E(Rm)-E(RI)]

Since this is a minimization the SOC would need to be positive



B) Optimize the objective function and using the FOC isolate for the optimal level of Inventory and determine the optimal inventory if E(RI) = 7% and  E(Rm) = 10% (input 7 when wishing to represent 7% in the calculation)

dO/dI  15 e–I-[E(Rm)-E(RI)]=0,  e–I = [E(Rm)-E(RI)]/15  I = - ln{[ E(Rm)-E(RI)]/15}

I* = -ln[(10-7)/15] = 1.609




C) What would happen to the optimal solution for I if E(RI) > E(Rm)

If the stock earned more than the market then forgone gains would be minimized in the level of inventory as would the losses of having too little inventory.   The market maker would simply hold as much inventory as possible, and as absurd as it is, would attempt to buy the firm in its entirety.








[bookmark: _GoBack]

D) Notice that the forgone gains in the market maker’s objective function had not consideration of risk; this is because we have assumed the market maker to be risk-neutral.  Without redoing any calculations or re-writing the function consider the effect if the market maker was risk-averse and how this would affect their optimal level of inventory. Discuss the concepts of diversification when responding to this question.  Then consider the effect of their new optimal level of inventory and how that would affect price volatility for the security in question.

If the market maker was risk-averse either the forgone gains equation would modify or a new term would exist.  In both instance this modification would penalize the maker for holding too much in a single stock since they would not be properly diversified.  This additional cost of holding inventory would discourage holding too much and therefore the market maker would hold less.  With less inventory the shocks to the market would be exacerbated and the volatility of the stock price would be expected to increase.
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