
True False 1 

 

Arithmetic mean always greater than or equal to geometric mean. Equal sign applies if and only if all the 
numbers (returns) in the series have the same value.  

True False 2 

 

Nominal rate equals real rate plus expected inflation. Expected inflation is not always positive. For 
example, in a recession, the value of currency can decline, which is called deflation.  

True False 3  



 

The following are equivalent:  

Investor has a concave utility function;  

Investor is risk-averse;  

Certainty equivalence is less than expected payoff (probabilistically fair value);  

Insurance premium is positive.  

True False 4 

 

Most ETFs have very low risk because they are passive investment and follow a broad index. Some 
hedge funds can have relatively low risk but most hedge funds are high-risk investment.  

True False 5  



 

Small cap stocks are inherently more risky, which commands a higher risk premium.  

 

Short Squeeze Part 1  

 

$173. If you buy stock, you lift the ask quotes and push the price up.  

Short Squeeze Part 2  



 

We've done this to death. $172.40.  

Short Squeeze Part 3  

 

Because your buy order pushes the price over the threshold, therefore triggers Janet's margin call and 
forces her to clear her position. In doing so, Janet has to buy which further pushes up the stock price. 
Janet shorted 2528 shares, so the price will be pushed up to $198.28.  

  



 

Short Squeeze Part 4  

 

  



Check if the new price $198.28 triggers any additional margin call for the short sellers. And repeat the 
process. The final price will be $243.13. The following two tables describe the detail.  

Entering 
price Collateral 

Initial 
Margin 

Maintenance 
Margin 

Shares 
Shorted 

Cash 
Proceed 

Total 
Asset Threshold 

153 232086 60% 42% 2528 386784 618870 172.3987 
160 135936 55% 35% 1544 247040 382976 183.7344 
148 304762 70% 25% 2941 435268 740030 201.3002 
168 174260 80% 20% 1296 217728 391988 252.0499 

 

Pre-trade 
Price 

Shares 
traded 

Post-trade 
Price 

Trigger 
anything? 

170 300 173 Yes 
173 2528 198.28 Yes 

198.28 1544 213.72 Yes 
213.72 2941 243.13 No 

 

 

Capital Market Part 1  

 



No calculation needed. You can eyeball the future value and see that stock X goes up when market goes 
up and goes down when market goes down, which means it has a positive beta. The opposite is true for 
stock Y, which has a negative beta.  

Capital Market Part 2  

 

Calculate the expected value of stocks X (43.52) and Y (40.865) first and calculate the return. Stock X has 
an expected return of 8.80% and stock Y has an expected return of 2.16%.  

Capital Market Part 3  

 

If you choose to invest in stock X, in the good state you will have a utility of 4.713486 (=ln(60+51.44)) 
and in the bad state you will have a utility of 4.183576 (=ln(30+35.60)). Therefore, your expected utility 



from investing in X is 4.448531. Similarly, your expected utility from investing in Y is 4.448531 and from 
keeping it as cash is 4.426833. Your expected utility is the same from investing in either X or Y, therefore 
you are indifferent.  

Capital Market Part 4  

 

To fully understand this, first go back to part 2 and 3. Notice that even though X has a higher return, you 
don't prefer it. This is because X positively correlates with your existing portfolio. In the good state, your 
ETF will do well anyway, and doing extraordinarily well on top of that don't mean much to you. In the 
meantime, in the bad state, your ETF will perform poorly and you really want other source of income to 
do well. But your investment in X will do poorly at the same time, so you suffer even more. All this is 
because you are risk-averse, i.e. you value the same amount of money more when you are poor 
compared to when you are rich. This is why you really love Y because it goes the opposite way compared 
to your existing portfolio (the ETF), serving as a hedge or insurance. This hedge/insurance value makes 
up for the lower expected return. That's why you are indifferent between X and Y even though X clearly 
has a higher expected return.  

Now, if your utility function is linear, that means you are risk neutral and value the same amount of 
money exactly the same no matter you are rich or poor. This means the previous arguments about "not 
caring much when the ETF is doing well anyway" and "super miserable when everything goes wrong 
together" are no longer true. Therefore, Y no longer provides you hedge/insurance value. If the 
insurance value goes away, you will strictly prefer X because it simply has a higher return.  

 

Lottery  



 

Your expected utility from this lottery is 1.644 (=ln(10000)*0.1%+ln(100)*0.9%+ln(5)*99%). Therefore 
your certainty equivalence is 5.18 (=e^1.644).  

 

Portfolio Optimization Part 1  

 

Also done to death. Expected return of your portfolio is 0.176148 and standard deviation is 0.143130. 
Therefore Sharpe ratio is 1.0910.  

Portfolio Optimization Part 2  



 

Notice that DOG has higher expected return with lower standard deviation compared to CAT, i.e. DOG is 
superior to CAT. In part 1 you want to still hold some CAT because it provides your diversification 
benefit. Now if the return correlation is 1, i.e. two stocks are perfectly positively correlated, CAT no 
longer provides any diversification benefit. Therefore you want to hold 100% of DOG given that you 
cannot short CAT.   


