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	INSTRUCTIONS:   
· This exam consists of 20 multiple-choice questions and 3 problems. Answer all questions and problems.  You should budget approximately 20 minutes per problem and you have 2 hours and 30 minutes to complete the exam.
· Multiple-choice questions must be recorded IN PENCIL on the computer sheet provided.  A blank on the computer sheet constitutes a zero for a multiple-choice question regardless of work written in the exam booklet.
· Show your work to potentially earn partial credit on the problems.  Write your response to the problems in the space provided.
· Cell phones must be turned off, programmable calculators and PDAs are not allowed.
· All individuals and events in this exam are fictional and any semblance to real individuals or events is purely coincidental.

Good Luck!



STUDENT NAME:	______________________________________________________ 	

I.D. NUMBER:  		______________________________________________________


1. Using the diagram below indicate which statement is true:
[image: ]
A) Individual with preferences A will select the minimum variance portfolio and exhibits risk-aversion while individual with preferences B will select the maximum variance portfolio and exhibits risk-seeking
B) Individual with preferences A will select the optimal Sharpe ratio portfolio and exhibits risk-seeking while individual with preferences B will select the maximum return portfolio and exhibits risk-seeking
C) Individual with preferences A will select the minimum variance portfolio and exhibits risk-aversion while individual with preferences B will select the maximum variance portfolio and exhibits risk-neutrality
D) Individual with preferences A will select an efficient portfolio and exhibits risk-aversion while individual with preferences B will select the maximum return portfolio and exhibits risk-aversion
E) Individual with preferences A will select an efficient portfolio and exhibits risk-aversion while individual with preferences B will select the maximum return portfolio and exhibits risk-neutrality

2. The certainty equivalent of a risky gamble can be thought of as:
A) The probability required to make an individual indifferent between accepting or rejecting an uncertain gamble
B) The guaranteed dollar value at which would make an individual indifferent between this sum and the uncertain gamble
C) The expected payoff of a risky gamble and equal to the risk-neutral price of the payoff
D) The necessary amount of certain assets (bonds) needed to diversify away the risk of an uncertain gamble (stocks)
E) The likelihood that a risky gamble will return a value greater than its purchase price	



3. One of the assumptions of the CAPM is that all individuals have homogeneous expectations.  This means:
A) Everyone enjoys the same payoffs
B) Everyone has access to the exact same information
C) Everyone optimizes the same objective function
D) Everyone has the same beliefs
E) Nobody can beat the market

4. What is a/are major flaw(s) with the Value at Risk methodology of assessing potential liabilities?
A) The method requires accurate historical information to be available
B) The method assumes that the future is well represented by the past
C) The method requires the distribution of losses to be normally distributed
D) A and B
E) B and C

5. NYSE, SPDR, MBS, Hedge funds are respectively:
A) A public stock exchange, a tradable fund that tracks a popular index, a pool of securities which are packaged and sold to investors, a fund which uses derivatives to magnify returns or eliminate risk
B) A tradable fund that tracks a popular index, a public stock exchange, a pool of securities which are packaged and sold to investors, a fund which uses derivatives to magnify returns or eliminate risk
C) A tradable fund that tracks a popular index, a public stock exchange, a fund which uses derivatives to magnify returns or eliminate  risk, a pool of securities which are packaged and sold to investors
D) A public stock exchange, a pool of securities which are packaged and sold to investors, a fund which uses derivatives to magnify returns or eliminate risk, a tradable fund that tracks a popular index  
E) Definitions are not available for these terms

6. Zed has a margin account with 1500 shares currently trading at $3.72 each.  His account requires that he maintain a 10% margin and his original loan was for the amount of 5,077.  By what amount may the stock price fall before a margin call is triggered on his account?
A) $0/share, a margin call should already have been triggered at his current account balance
B) Prices may fall another 4 cents per share before triggering a margin call
C) Prices may fall by 37 cents per share before triggering a margin call
D) Prices may fall by $3.35/share before triggering a margin call
E) Margin calls cannot be triggered on such an account



7. JCT company has the following returns for the past 10 months:
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct

	+3%
	-10%
	+5%
	0%
	0%
	+4%
	+5%
	+6%
	-7%
	-10%



Which the closest rates to the arithmetic average monthly rate of return and the arithmetic average monthly rate of return conditional on being in the first quarter of the year?
A) Unable to compute with the information provided
B) -0.4%/month and -0.67%/month
C) -0.5%/month and -0.67%/month
D) -0.58%/month and -0.9%/month
E) -0.5%/month and -0.9%/month

8. At the open of the market the following order book is known to the market-maker :
	Price
	Bids (initial)
	Asks (initial)

	6.25
	
	80

	6
	10
	30

	5.75
	0
	5

	5
	100
	



What will be the (last traded) price of the security when this market clears and how many shares in a new market order would be needed for the price to increase by $0.25 above the original clearing price?
A) The price of the security will be $5.75 and a market order for 25 shares would cause the price to increase 
B) The price of the security will be $5.75 and a market order for 26 shares would cause the price to increase 
C) The price of the security will be $6 and a market order for 25 shares would cause the price to increase 
D) The price of the security will be $6 and a market order for 26 shares would cause the price to increase 
E) Unable to determine with the information provided



9. A mutual fund manager is trying to determine how much cash to keep on hand to meet monthly liquidation demands and has computed the likelihood of four different ranges of monthly cash demands:
	Monthly cash outflow
	<$70K
	[$70K,$200K[
	[$200K,$500K]
	>$500K

	Probability
	15%
	40%
	35%
	10%



How much cash must the manager keep on hand to meet 55% of the withdrawal demands and which assumption must he have evoked?
A) He must maintain at least $70K and has evoked the assumption that the past is equal to the future
B) He must maintain at almost $200K and has evoked the assumption that the past is equal to the future
C) He must maintain $500K and has evoked the assumption that the past is equal to the future
D) He must maintain almost $200K and has evoked the assumption that the past is representative of the future
E) He must maintain $500K and has evoked the assumption that the past is representative of the future

10. Security A has an expected return of 10% and a standard deviation of 18%.  Security B has an expected return of 7% and a standard deviation of 11%.  Security A and B have a correlation of +0.7. If the risk-free rate is 3% what is the Sharpe ratio of an equally weighted portfolio in security A and B? [Choose closest answer if the exact value is not an option]

A) The Sharpe ratio is 0.38
B) The Sharpe ratio is 0.41
C) The Sharpe ratio is 0.58
D) The Sharpe ratio is 0.63
E) The Sharpe ratio is 0.66

11. Horatio has a utility function given as u(x) = -e-x.  Assuming he has no initial wealth and  = 0.05, what is the maximum dollar amount he’d be willing (not able) to pay for a game that pays $10 half of the time and $0 the remainder?

A) $0.06
B) $1.19
C) $4.38
D) $5.00
E) $23.88
12. 

12. You borrow $400 at 20% APR compounded monthly.  If prices are deflating at a rate of 3% EAR what is your real cost of borrowing?

A) 20%
B) 21.9%
C) 25.5%
D) 25.7%
E) Unable to compute with the information provided

13. A stock has an estimated CAPM Beta of 2 and the expected market premium has been 5%/yr for a long time.  If the risk-free rate is estimated to be 2%/yr and the stock has consistently earned 9.5%/yr for a substantially long period of time then:

A) The CAPM may be a poor fit and the stock apparently generates an alpha of 2.5%
B) The CAPM may be a poor fit and the stock apparently generates an alpha of -2.5%
C) The CAPM is a perfect fit and the stock generates an alpha of 2.5%
D) The CAPM is a perfect fit and the stock generates an alpha of -2.5%
E) The CAPM is a perfect fit and the stock generates an alpha of 16%

14. NBBN stock has 2 units of risk 1 and 3 units of risk 2.  Risk 1 earns a premium of 4% per year and risk 2 earns a premium of 0.6% per year.  The risk-free rate is 1.2% per year.  If the market has priced NBBN so that the expected return on the stock is 10% what do you expect, assuming that you believe the given factor pricing model and premiums?

A) I expect the stock price to increase to drive up the expected return
B) I expect the stock price to decrease to drive up the expected return
C) I expect the stock price to increase to drive down the expected return
D) I expect the stock price to decrease to drive down the expected return
E) I expect no change in the stock price as the stock is fairly priced according to the model given

15. TTL stock has an open bid at $10/share and an open ask at $11/share.  ZMN stock has an open bid at $1000/share and an open ask at $1001/share. Which statement is most appropriate?

A) The two stocks have the same bid-ask spread but TTL appears less liquid
B) The two stocks have different bid-ask spreads and TTL appears less liquid
C) The two stocks have the same bid-ask spread but ZMN appears less liquid
D) The two stocks have different bid-ask spreads and ZMN appears less liquid
E) No statements about apparent stock liquidity can be made with the information provided


16. Which of the following is not an assumption required for the Ross APT model?
A) Markets are complete
B) All market participants hold some position in each security
C) Markets have no frictions
D) Information is shared through market processes
E) Security returns can be described by a linear factor model

17. An arbitrageur is:

A) A hedge-fund
B) [bookmark: _GoBack]A mutual-fund manager
C) An investor which seeks to profit by awaiting an equilibrium restoration
D) A person who always makes money
E) A person who takes care of trees

18. A spurious correlation is concerning primarily because:
A) It’s wrong
B) It indicates that you do not know what you are doing
C) The adjusted R2 is too low
D) It may convince you of a causal relation where there is none influencing your actions adversely
E) The t-statistics are too low

19. If a fund’s alpha from a reliable pricing model is positive but substantially below the fund’s MER then:

A) The fund is well managed but net of fees is a poor investment
B) The fund is poorly managed but with a reduction in fees would be a good investment
C) The fund is, after-fees, a moderate investment
D) The fund manager is good and should raise their MER to reflect their ability
E) The MER is too low

20. If I say that I believe stock prices are “entirely stochastic” and that “no conditioning information can affect my expectation” then I am effectively stating:
A) I believe in the Ross APT model
B) I believe in the CAPM
C) I believe in only weak-form market efficiency
D) I do not believe that anything at all can predict stock fluctuations
E) I believe only inside information can predict stock fluctuations


Problem 1
	You are the manager of a department store and you’re trying to determine the optimal number of employees to have on staff.  You know that each employee contributes to the revenues but suspect that this is a decreasing function of the number of staff.  You estimate daily sales profit (in dollars) to be equal to 141 times the square root of the number of employees.
	Conversely each employee has a fixed cost equal to $10/day to pay for services and employment insurance.  These costs are not considered in the sales profit.
1) Write out the objective function assuming that your firm is profit maximizing then solve the function and identify the optimal number of employees
O = 141x0.5-10x
dO/dx  70.5x-0.5-10 = 0  x0.5 = 70.5/10, x* = 70.5^2/100 = 49.7








2) You’ll notice that the optimal number of employees is a fraction.  Assuming part-time work is not possible are you better to round up or round down the number of employees?  Use a mathematical argument involving the objective function to justify your decision.

O(49) = 141*49^0.5-490 = 497 vs. O(50) = 141*50^(0.5) – 500 = 497.02

The profit for 50 employees is 0.02 higher than for 49 employees.  If fractional (part-time) employees are not possible then 50 is better than 49 as it earns more profit



3) Assuming that the dollar daily sales profit per employee was itself an uncertain function that fluctuated through time, how would a government policy which makes it difficult to fire employees influence your decision on the optimal number of staff?  No computations are necessary to get full marks for this question, a logical argument is sufficient.
If the profit per employee was itself volatile then the optimal number of employees would change.  Since I can always hire easily, but because of government policy, it is difficult to fire employees I would tend to have slightly fewer employees than the optimal – I can always add more if I need but it’s hard to reduce.




4) For this particular problem we know the objective has a single point which satisfies the FOC.  Explain why for other problems where numerous FOCs are met, that checking the SOCs of your result is very important.

In problems where there are many points that satisfy the FOC we have many possible candidates for an optimum, some of which may be maximizations and others which may be minimizations.  The SOCs allow me to determine if I am examining a minima or a maxima.  Without them I may accidentally minimize profits or maximize expenses where I intended to do the exact opposite.


Problem 2
You work for Epsilon funds and have developed a linear model of expected stock returns given as:
E(R) = rf + 1 F1 + 2 F2 + 3 F3
You believe that the annual risk free rate will be 2% for the foreseeable future and your firm economist estimates the upcoming annual premium for risk factor F1, F2 and F3 to be 2%, 3% and 1.5% respectively.
You are considering two stocks for investment, HLN and MMC.  You have compiled information on their risk exposures to your model as well as information from a popular TV show investment advisor.
	Stock
	Current price
	1
	2
	3
	Advisors’ target price for next year

	HLN
	$12
	2
	0
	3
	$14

	MMC
	$15
	0
	1
	2
	$16.20



1) Compute the expected annual return for each stock using your model and the price you expect using that model.
ER_HLN = 2+2*2+0+3*1.5 = 10.5%, EP_HLN = 12(1.105) = $13.26
ER_MMC = 2+0+1*3+2*1.5 = 8%, EP_MMC = 15(1.08) = $16.20



2) Relative to your model are the advisors’ price targets over, under or fairly valued?  If you had the opportunity to trade with an individual who firmly believed the advisors stock price prediction what position would you likely wish to take and on which stock(s)?

MMC is fairly valued (both advisor and our model predicts an 8% return)
The advisors estimate of HLN is overvalued relative to Epsilon’s model, he is predicting a 16.6% (14/12-1) rate of return relative to our firm model prediction of 10.5%.  In essence our belief is not as bullish as those who believe the advisor.  We should sell the MMC to them now/soon, perhaps at a price above $12 (or even above $13.26) on which we are confident our trade will yield a good return at their expense.



3) If after a long and careful statistical analysis you find that Epsilon’s model has historically predicted a statistically significant average alpha for all stocks of +1% what concern do you have in employing this model?  If this is the only concern with the model is there any easy correction you can make to make its use safer and what assumption do you need to evoke for this correction to work?

This is a concern because the model is exhibiting a wide-spread bias of underestimating returns ( the observed return is often higher than the predicted return, creating a positive alpha). As a result you may be too defensive in selecting stocks and may be losing some profitable investment opportunities.  You can correct this by simply adjusting any predicted return by adding 1%; however, this assumes that the alpha does not correlate with some other unidentified risk factor and that the magnitude of this alpha will persist in the future as it has in the past (evoking stationarity assumptions).


Problem 3
A real estate developer has just finished a building with 60 new condo units available for sale.  Of these units, 30 basic and are effectively identical with the same floor plan and very similar views of the city.  A promoter and research marketer have helped the developer by producing the following estimated demand, at various prices, for the basic units:
	Price
	Units demanded

	350,000
	7

	325,000
	11

	299,000
	14

	275,000
	29



This report of estimated demand is reliable and will almost certainly translate into sales if prices are set as suggested.
1) At what price should the developer advertise the units if he wishes to sell all 30 for the highest revenue knowing that he must accept any offer equal or exceeding the advertised price?
The best price would be 299K, upto 32 units can be sold at this value so we can expect all 30 units to sell (30x299 = 8.97M).  If instead he selected a higher price such as 325 he would sell fewer units (325x18=5.85M) and a lower price could sell no more units than the total available but would generate lower revenue.


2) The marketer recommends that the developer provide numerous tiers of units for sale and suggests adding some features (like free local gym membership or granite counter tops) to a few of the basic units.  Explain why this might be a profitable strategy in light of the demand schedule provided above.
At present it is not reasonable to sell the units at differential prices since they are identical in characteristics.  However by adding some minimal extra features such as countertops or free memberships then the developer can differentiate the units and price discriminate.  He should introduce 3 tiers with the prices points of 350, 325 and 299 based on the information provided by the marketer.


3) Suppose Norma is one of the interested buyers and can put 15,000 in a down payment and has monthly disposable income for mortgage fees equal to $1,400.  
i) How much is her maximum bid for one of the condo units if she gets a 25 year mortgage at 4% annual compounded monthly? 
PMT=1400, N=12*25, FV=0, I/Y=4/12  PV = 265,233 + 15k (down payment) = 280,233


ii) Does she expect to get the condo at this price, why?

No, if there are only 30 units available and the marketing report is credible the lowest priced unit should clear the market at 299, well above her bid of 280. She should not receive the condo.

iii) If interest rates were to adjust to 5% per year compounded monthly just before Norma signed her mortgage, what would be the maximum price she could offer and what would happen to the expected revenues the seller could get for his condo units regardless of Norma’s individual purchase decision?

I/Y=5/12  PV = 239,484 + 15 k (down) = 254,484 would be her maximum bid.  Her rates would not move in isolation, all buyers would see some increase and therefore all potential bids would decrease.  The condo developer would likely have to charge less on the marginal unit to clear the market implying a reduction in his revenues.

4) Norma has just become aware of a new mortgage product, offered only to her.  Every year the mortgage provider uses recent sales data on comparable units to determine the home-equity (equity of the homeowner beyond the mortgage owed).  So long as this value remains above 1.4% the mortgage continues, at a low rate of 3% per year compounded monthly.  If however, home-equity falls below the target 1.4% the house may be foreclosed and sold by the mortgage provider.  If Norma takes this product can she purchase the condo and what is the expected outcome in one year if rates in general increase to 5%? Draw comparisons to this mortgage product to a type of stock account described in class.

PMT=1400, N=12*25, FV=0, I/Y=3/12  PV = 265,233 + 15k (down payment) = 310,227

Norma can buy the house with the product.  However, when rates increase to 5% in all likelihood the house price will fall to such an extent that the home equity will become negative and the condo will be foreclosed upon.  This product is akin to buying stock on margin as the loan provider has the capacity to seize the underlying assets if the account holder cannot maintain a target level of equity in the account.
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