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Sample Answers 
 
 
Exam 8 
Question 1 
 
Residual Claim means that the holder of a common stock doesn’t receive anything from 
the company, until the company has paid all of its obligations to bondholders, preferred 
stockholders, and creditors. Common stockholders have no claim on company assets until 
these other obligations have been paid. 
 
Limited Liability means that the common stockholders can only lose the amount invested 
in the stock. They have no other liability.  
 
 
Exam 8 
Question 2 
 

a) Bank Discount Yield 
 

= 5000 - P X 360 
 5000  n 

= 5000 - 4900 X 360 
 5000  182 

= 3.96%   
   

b) Bond Equivalent Yield  
 

= 5000 - P X 365 
 P  n 

= 5000 - 4900 X 365 
 4900  182 

= 4.09%   
 

BDY 

BEY 



Exam 8 
Question 3 

 

   
 
  

 
 
 
Exam 8 
Question 4 
 
a) E( r ) = 0.08 = WE (0.11) + (1-WE) (0.05) 
                    = 0.11 WE + 0.05 - 0.05 WE 
 WE = 0.5 
 Op = 0.15 (0.5) = 0.075 
  

b) 
Client A is more risk averse because her standard deviation is 7.5% which is a lower 
volatility than client B is willing to accept (12%). 

 
  
 

a) E(r) = ΣPr(s) r(s) = .1(20,000) + .7(10,000) - (.2) (10,000) = .14 or 14% 
   50,000  50,000  50,000   

Standard Deviation = vVar = v.0324 = .18 

b) Var(r) = Σ Pr(s) r(s) [ r(s) - E(r(s))]2  = .1(.4 -.14)2    + .7(.2 -.14)2  - .2(-.2-.14)2   = 0.0324 

c)    Risk Prem = Expected return from equities minus the expected return from T-Bills:  = 
 (.14 X 50,000) - 2500 = 4,500  



Exam 8  
Question 5 
 
a)  E(rp) = W1E(r1) + W2E(r2) 

 pσ 2 = W1
2

1σ 2 + W2
2

2σ 2  + 2W1W2 1σ 2σ p1,2 
  
 * First, need weights for the optimal risks portfolio  
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WX = 
)0188.0(
)0116.0(

=0.6170,  so WY = 1 – WX = 1-0.6170 = 0.3830 

 
 

  
 E(rP) = .617 ( .10) + .383(.2) = .1383 

 pσ 2  = .6172 (.22) + .3832(.42) + 2(.617) (.383) (.2) (.4) (-.3) 
 = .02735 
  

 pσ  = .1654 
 
b)  

 Pσ
 r - )E(r FP
=

1654.0
 .05 - 0.1383
= 0.5339 

  

c) 

y = 
))(4)(01.0(

    r - )E(r FP

Pσ
=

2)54.16)(4)(01.0(
    .05 - 13.83

 = .8069 Portion invested in risky 

portfolio 
  
 .8069 (.617)  =  .4979  invest in X 
 .8069 (.383)   =  .3090  invest in Y 
      1 - .8069       =   .1931 invest in Tbills 
 000.1=Σ  
 



Exam 8 
Question 6 
 

a) 3 yr maturity at 7% cap (annual) 
Par Value = 100 = Price 
Modified Duration = 1/100(1.07) * [ 1(7)/1.07 + 2(7)/1.072  + 3(107)/1.073] 
Coupons = .07(100) = 7 
= 2.624 
Convexity  = 1/100(1.07) 2    
[(1)(2)(7)/1.07 + 2(3)(7)/1.072 + 3(4)(107)/1.073 ] 
= 9.589 

b) Use BA-35 calculation 
N = 3 
FU = 100    
CPT & PV = 97.42 
% = 8% 
PMT =7   
% Change = 97.42/100 – 1 = -2.580% 

c) ? P/P = -2.624 (+.01) + (.5)(9.58944)(+.012) 
                     = -.025760528  
                     = -2.576% 

 
 
Exam 8 
Question 7 
 
Portfolio Z cannot lie on the efficient frontier. 
The efficient frontier is the set of potential portfolios that have the minimum standard 
deviation for any given return, and the maximum return for a given standard deviation. If 
there exists a portfolio that has a greater return for the same or lower standard deviation 
than a second portfolio, then the second portfolio cannot be on the efficient frontier. X 
has both a greater return and a lower standard deviation than Z. Therefore Z cannot be on 
the efficient frontier.     
 
 
 
 
 
15 
 
12 
 
 9 
 
 5 
 

7 

Y 

Return 

Risk 

W 
X 

Z 

15 21 36 



Exam 8 
Question 8 
 

a) In net worth immunization the duration of assets is set equal to the duration of 
liabilities. If rates increase, the decline in asset values is balanced by a decline 
in liabilities. 

b) When interest rates change, the durations change. Asset and liability durations 
also can change with the passage of time. 

c) I. If you have a liability that is to be paid over a long period of time it may be 
difficult to find an asset with a duration that high.  
II. Duration works for small changes in interest rates. After a rate change, the 
portfolio will have to be rebalanced. 

 
 
Exam 8 
Question 9 
 

a) An Interest Rate Swap is a deal whereby one exchanges a series of fixed 
interest rate payments for a series of floating interest rate payments or vise 
versa. 

b) One party borrows money at a fixed rate, and pays the intermediary at a 
floating rate. The other party borrows money at a floating rate and pays the 
intermediary at a fixed rate. The intermediary receives the payments then pays 
fixed/floating rates to the appropriate party, and keeps a commission. The 
only risk to the intermediary is the default risk of one party. 

c) A fixed income portfolio manager receives fixed scheduled interest payments. 
This leaves the value of the portfolio vulnerable to rises in interest rates. A 
fixed for floating swap will lower the risk of the portfolio. 

 



Company X Intermediary Company Y 

Exam 8 
Question 9 
 

a) Interest Rate Swap = an agreement to exchange interest on a predefined 
principle (not actually exchanged) at some time in the future, e.g., fixed-for 
floating.  

b) Intermediary would receive payments from each party and pass some form 
of them along to the other. Of course in reality, the intermediary may not have 

an offsetting position. The intermediary is subject to default risk if either party 
defaults since he is still obligated to pay the other party. The two companies 
involved are obligated to the lender they borrowed from and to the 
intermediary. They pay interest to the intermediary and the lender and receive 
interest from the intermediary. 

c)  The fixed income portfolio manager may feel rates are going to be a risk. To 
“hedge” his portfolio and/or to take advantage of increased rates, he could 
enter into a fixed-for-floating interest rate swap. In this case, he will receive 
floating and pay fixed. 

 



Exam 8 
Question 10 
 
 E(rp = rf+ B [E(rm)– rf] 

 

  Ba = Cov (ra,rm) =   .25    = 1.25 
                                        

T2
m               .2 

 
  Bb = Cov (rb,rm) =  .10    = 0.5 
 
   T2

m          .2 
 
  Bp =  .6(1.25)  +  .4(.5)   = 0.95 
 
    E(rm) – rf   = .50 
    
    T2

m 

 

   .15 – rf    =  .50   
 
        .2 
 
   rf  = .05 
 
 E(rp) = .05 + .95 [.15 - .05] = 14.5% 
 
 



Exam 8 
Question 11 
 

a) α = Actual Return – Expected Return 
 

Expected Return = E( r ) = rf + β[ E(rm) – rf] 
                       = .05 + 1.2 [.1 - .05] 
                            = .11 

α  = .12 - .11 = .01 
 
 

b) E( r)     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A (1.2, .12) 

rf 
(0, .05) 

M (1, .1) 

.15

.10

. 5

.5 1.0 1.5 2 β 

SML 

α  = .01 



Exam 8 
Question 12 
 

a) σi
2 = βi

2 σm
2 + σ2(ei) for single index model 

 

σa
2 = (.95)2 (.25)2 + (.32)2 by substitution 

 

σa
2 = .1588 

 

σa = .3985 
 

σb
2 = (1.2)2 (.25)2 + (.08)2 

 

σb
2 = .0964 

 

σb = .3105 
 

b) Cov [RA, RB] = BABBσm
2 for single index model 

 
Cov [RA, RB] = (.95) (1.2) (.25) 2 
 
Cov [RA, RB] = .07125 
 
 
 

Exam 8 
Question 13 
 

a) E(RA) = RF + BA1(E(r1) – rF) + BA2 (E(r2) – rF) 
                              = 5% + 0.5(10% - 5%) + 0.8(15% - 5%) 
                              = 15.5% 
 

b) He would sell Portfolio A and buy the Portfolio B made up of the Factor 
Portfolios as follows: 

 
Portfolio B = 0.5 of Factor Portfolio 1 
  = 0.8 of Factor portfolio 2 
  = - 0.3 of the risk free asset, i.e. borrow at the risk free rate 
He would get an expected return of 15 – 5% on Portfolio B, with the same risk 
as Portfolio A, and thus making a 1.5% risk free return up front. 

 



Exam 8 
Question 14 
 

a) A passive investment strategy simply seeks to replicate a market index by 
holding a well-diversified portfolio of stocks. There is no attempt to actively 
look for mispricing. 

b) Proponents of the EMH believe that stock prices reflect all available 
information. They point out that active strategies do no better with respect to 
performance than a passive strategy. Passive strategies are able to save the 
costs of actively managing a portfolio as well as gain the benefit from the 
work of active managers. 

 
 
Exam 8 
Question 14 
 

a) Passive Management is the investment in a portfolio that mirrors a market 
index without searching mispriced securities. This strategy does not try to 
have more return than commensurate with risk. 

b) Under Efficient Market Hypothesis, all information is included in a stock 
price. So all stocks are priced correctly and there are no mispriced securities. 
So passive investment is superior because there is no need to find mispriced 
securities because they don’t exist. So it is less costly to “follow” a market 
portfolio than to try to find mispriced securities at a high cost of research. 
There is no additional gain to do active management. 

 



Exam 8 
Question 15 
 The Small-Firm-In-January anomaly, portfolios of small cap stocks that tend to 
out perform portfolios of large cap stocks, even after the differences in investment 
performance are adjusted for differences in risk. This effect is most pronounced in 
January. One explanation is investors sell small cap stocks in December to realize the tax 
benefits (e.g. capital losses) and then repurchase the stocks in January, temporarily 
increasing demand and return. 
 
 This is inconsistent with the EMH because if investors are aware of this effect, 
then they would attempt to exploit it by buying stocks in December, pushing up the price 
and eliminating the January profit opportunity. 
 
 
 
Exam 8 
Question 15 
 
 The Book-to-Market ratio anomaly shows that firms with high ratios of book 
value to market value have higher rates of return than would be expected given their level 
of risk. 
 
 This is inconsistent with EMH because both book and market value of a firm are 
publicly available information. EMH believes that all such information is already 
contained in firms’ stock prices. 
 
 
 
Exam 8 
Question 16 
 

a) Results over the past 50 years suggest that securities are averaging returns that are 
much higher than expected given the level of risk. 

b) Survivorship Bias: the returns used to show this result were based on US markets. 
If you include markets from around the world which have may not been around as 
long or may no longer be in existence, the risk premium exhibited is not as large.  

 
Realized vs. expected returns 
Expected returns = Dividend yield + Dividend growth 
Realized returns = Dividend yield + Capital gains 
 
Ø It seems that in the past year, the capital gains have far exceeded the 

dividend growth, and that is why stock returns have been larger than 
expected. 

Ø We don’t expect to see this in future years. 
 



Exam 8 
Question 17 
 

1. A Butterfly Spread 
 
Payment Diagram: 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Purchase  2 calls, one at strike price K1< K2 and another at K3>K2   
• Sell 2 calls, both at strike price K2 = Current Stock Price 

 
A Straddle 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Sell a Put with strike price K2 = Current Stock Price 
• Sell a Call with Stock Price K2 

Current Stock Price 

Payment 

K2 K1 K3 ST  

Payment 

K2 
ST  



Exam 8 
Question 18 
 

a) Stock + Put = PV(Strike) + Call 
$61 + Put = 60e -.12(4/12) + $5 

  Put = $1.65 
b) Put = PV(Strike) + Call – Stock 

Sell an actual Put for $2, then invest the PV(Strike) in risk free investments, 
buy a call, and short a share of stock. 

c) $2 - $1.65 = $0.35 
d) If ABC > X, the call is in the money and the put is out. Exercise your call and 

buy a share with the invested cash and give that share to the person you owe it 
to. 

 
If ABC = X, both options are unexercised. Buy a share with the invested cash 
and hand it over. 
 
If ABC < X, the put is in the money. Buy the share from the put holder and 
give it to the person short. 
 

 
 
Exam 8 
Question 19 

 
Black suggests that if the expectations regarding changes in the interest rates 
are going to change, you are better off taking a position in fixed income 
securities than options because option values don’t change much with interest 
changes.  
 
However, if you still want to use options, buy calls or sell puts to take 
advantage.  
 



Exam 8 
Question 20 
 
 3 yr  $100 bond, 6% coupon, callable 1st and 2nd yrs at $101 
  r = .15   
  r0 = 3% r1 = 4% r2 = 4.75% 
 

a) OAS = 25 basis pts 
rH = .04e 2(.15) = .054  rLH = .0475e2(.15) = .0641   rHH = .0475e 4(.15) = .08655 
 
      .08655 

      +.0025 
 
 
 
                                               .054             
             +.0025 
                           .03                                        .0641 
  +.0025             +.0025  
                                                .04 
                                            +.0025                        
                                                                        
 
              .0475 
                                                                   +.0025 
 

Bond market values 
 
At Time 2,  106/1.08905 = 97.3325   106/1.0666 = 99.3812    106/1.05 = 100.95 
   All < 101 so will not be called 
 
At Time 1,        (97.3325 + 99.3812)/2 + 6   = 98.776 
                                       1.0565 
 
    (99.3812 + 100.95)/2 + 6   = 101.837   Will be called for 101 
                                       1.0425 
 
                                   
At Time 0,           (98.776 + 101)/2 + 6   = 102.55,  
                                       1.0325 

 
                           
 

b) The bond’s value will decrease, the option adjusted spread will decrease. 
 
 



Exam 8 
Question 21 
 

a) Reverse floaters pay interest that varies inversely with an interest rate index. 
Rate used might = Constant – index rate 

b) TIPS are inflation indexed and are tied to the Consumer Price Index. Their 
coupon rate is constant, but the par value of the bond increases by the same % 
as the CPI. 

 
 
 
Exam 8 
Question 21 
 

a) Reverse Floaters  
a. Coupon payments that are inversely related to some reference rate. 
b. Therefore, when ι increases, not only will the present value of 

payments be less, but the coupon payments themselves will be  
b) The par value is adjusted each period for inflation, so that the par value keeps 

up with inflation, and so do the coupons, which are fixed percentages of the 
par value. 

 
 



Exam 8 
Question 22 
 
 a) Bond price = 20          4.5    +    104.5    = 106.80 

                                     Σ        1.04ι        1.0420 
                                     i = 1 
                 
                Current Yield = 9/106.80 = 8.43% 
  

c) At the end of one year, the bond will sell for:                                                  
 
                                     18          4.5    +    104.5    = 113.19 

                                     Σ        1.035ι      1.03518 
                                     i = 1 
                         
                       HPR = 113.19 + 4.5 * 1.04 + 4.5  -1 = 14.58%                            106.80 
 

d) (113.19 – 106.80) * 80% + (4.5 * 1.04 + 45) * 65% = 10.37% 
 

  106.80 
 



Exam 8 
Question 22 
 
 a) Price = 4.5a 20 4% + 100(1.04)20      Assume Par = 100 
                                      = 106.795 
       Current Yield = 4.5(2) = 8.43% 
                                                         
                                                      106.795 
 b) After 1 year, yield to maturity = 7% 
                             Price @ i = 1 = 4.5a 18 3.5% + 100(1.035)18 
            = 113.19 
 
                              106.795 (1 + Y)1 = 113.19 + 4.5(1.04) + 4.5 = 122.37 
                                                           = 14.58% 
                              Assume coupon earns 4% for every 6 month period 
   

c) Capital Gain = 113.19 – 106.795 = 6.395 
 

After tax on Capital Gains = 5.116 
Interest Income = 9.18 
After Tax = 5.967 
Total after Tax Gains = 11.083 
After Tax Holding Period = 4* = 11.083 = 10.38% 
 
                                                      106.795 

 



Exam 8 
Question 23 
 
 Invoice Price = (Quoted Price) + (Accrued Interest)   
      C= .07, Ask Price = 100 2/32 = 100.0625 
 
     Dates  Coupon Payment  Days from 1/15 
            1/15   3.50    0 
 1/30       15 
 7/15   3.50              157 
 
 Accrued Interest = 15/182 (3.50) = .288 
            Invoice Price = 100.0625 + .288 = 100.35 
 
 
 
Exam 8 
Question 23 
 
 Invoice (cash) price = quoted price + accrued interest 
            Invoice price = 100 2/32 +.29 
 
 |-----------|------------------|-------------|-----------| 
 
  1/15  1/30        7/15 
      Coupon                             Coupon 
 
 
 
Since Accrued Interest = (.035) (100) (15/182) = .29 
 
    Invoice Price = $100.35 
 



Exam 8 
Question 24 
 
One is subordination. The issuer can put into the bond contract a promise that any 
additional debt issued will be “subordinated” to the current issue. This means, in the 
event of default, the holders of the subordinated issue don’t get paid until the senior debt 
holders are paid. This makes default less likely on the senior debt holders because they 
become “first in line” for payment if additional debt is issued.  
 
Another is collateral. In this case, the issuer must pledge assets that can be liquidated to 
help pay the bondholders in the event of default. This also protects bondholders because 
they have the value of the collateral to fall back on if the issuer can’t otherwise pay the 
owed interest/principle. 
 
 
 
Exam 8 
Question 24  
 
Dividend Restrictions: Limit firms on amount of dividends payment. This protects 
bondholders, become firm will retain assets rather than pays, then to stockholders. 
 
Collateral: These are specific assets of the bond insurer, which holders receive when 
there is a default. This protects the holders because their bonds have specific collateral 
backing them.  
 
 
 
Exam 8 
Question 24 
 
Sinking Fund – Requirement that the bond issuer periodically repurchase a certain 
amount of the issue over the life of the bond. This protects against the issuer being unable 
to make final payment due to the strain of having to repay the principal all at once. 
 
Collateral – Requirement that issuer devote some assets to support the bond. This insures 
default recovery to the holder in case of bankruptcy. 
 
 



Exam 8 
Question 25 
 

a) Hf3 = (HY3) 3 /(HY2) 2 = 1000/847.62     = 6.0 % 
 
                                                           1000/898.47  
 

b) (HY3) 3 = 1000/847.62 = y3 = 5.67% 
 
 
 
Exam 8 
Question 26 
 
 T-Bill    1 yr spot = 100/93.35 –1 = .0712 
 
 T-Bond    102.875 = 5/1+r  + 105/1.0712   r = .03  6% annualized 6 mo short rate 
 
 Forward Rate = (1.0712)/(1.03) –1 = 4%  annualized forward rate = 8% 
 
 
 
Exam 8 
Question 27 
 
 S1 = .07   S2 = .08 
  

a) P = 9/1.07 + 109/1.082 = 101.86   
b) 101.86 = 9X + 109 X2 

109X2 + 9X – 101.86 = 0 
 X = -9 + or - v 92 + 4(109 (101.86)/2.109  = .92629 
 X = 1/(1 + YTM) 
 YTM = 1/X –1 = 7.958% 

c) In 1 yr. Forward rate = 1.082/107 = 1.0901 
P1 = 109/1.0901 = 99.99 

d) Forward rate – Liquidity Premium = 1.0901 - .01 = 1.0801 
                         P1 = 109/1.0801 = 100.92 
 
 
 



Exam 8 
Question 27 
 

a) Price = 9/1.07 + 109/(1.08) 2 = 101.86 Price = 9/1+Y + 109/(l+Y) 2 = 101.86 
101.86(1+Y) 3 –9(1+Y) – 109 = 0 
1+Y = 9 + or - v 92 – 4(101.86) (-109)/2(101.86) = 1.0796 
YTM = 7.96% 

b) F2 = (1.08)2/1.07 = 1= 9.01% 
Price = 109/1.0901 = 99.99 

c) If liquidity = 1%, E(r2) = 8.01% = F2 – 1% 
     Price = 109/1.0801 = 100.92 
 
 
Exam 8 
Question 28 
 
All three of these mortgages have monthly payments that increase over time.  
 

a) GEM – Initial payment at same level of fixed rate mortgage pmt with increasing 
pmts over time so that principal is repaid faster. 

b) GPM – Initial pmt below fixed rate mortgage pmt with negative amortization in 
the early years with payments increasing over time. 

c) TPM – Initial pmt below fixed rate mortgage payment but no negative 
amortization because of a buy down account established by someone like a parent 
or a business associate.  

 
 
 
Exam 8 
Question 29 
 

1) The bond market has been consistently mispricing fixed income securities due to 
market inefficiencies. 

2) The excess return may compensate investors for liquidity, risk, or reinvestment 
risk, which were not accounted for in Altman’s study. 

 
 
 



Exam 8 
Question 30 
 

a) Theoretical: F0 = S0e(r-q)t = 800e(.08-.03).5 = 820.25 
820.25 < 825 
Short the Futures Contract at 825. 
Buy the index at 800. 
Borrow 800 to buy the index. 

b) Profit = F0 – S0e(r-q)T = 825 – 820.25 = 4.75 
 
 
 
Exam 8 
Question 31 
 
 d1 = 2  S0 = 120  Short 
 d4 = 2  r = 0.05  T = 0.5 
  

a) F = (S0 – I)ert 
I = 2e –0.05(1/12)  +2e –0.05(4/12) = $3.96 
F = (120 – 3.96)e 0.05(0.5) = $118.98 
 

b) Initial value is Zero 
 

c) S = 115 
  I = 2e-0.05(1/12) =1.99 
  F = (115 – 1.99)e0.05(0.25) = 114.43 
 
  V 0.25 = (118.98 – 114.43) e – 0.05(0.25) = 4.49 
 
 
 
Exam 8 
Question 32 
 
 a)  N* = B*P/Q = 1.3*5M/815*500 = 15.95   Short 16 Contracts 

b)  N* = (B-B*)P/Q = (1.3 - .9)5M/815*500 = 4.908  Short 5 Contracts 
c) The investor may feel that his stock selections are superior and he just wants 

to hedge against systemic risk. 
d) The investor may wish to hedge only for a short period of time and will incur 

transaction costs if he sold his portfolio and bought it back later.  
 
 



Exam 8 
Question 32 
 
 Portfolio = 5M 
 
  B = 1.3 use futures to hedge 
  Index = 815 and delivery is 500 X 
   

a) (1.3) 5m/(815)(500)  = 15.95   Short 16 futures contracts 
b) (1.3 -.9) 5m/(815)(500) = 4.908 Short 5 futures contracts 
c) A company may feel that its portfolio will outperform the market but is not sure 

what the market will do so they hang on. Also, if a company wants to hold on to 
it’s portfolio for a long time, it would rather hedge then sell and have to buy back 
and incur transaction costs.  

 
 
 
Exam 8 
Question 33 
 
 Current Cash Price = 115 + 6.5 * 40/182 = 116.43 
 Current Value of Dividends = 6.5e0.11*142/365 = 6.23 
 Futures Cash Price = (116.43 – 6.23)e0.11(250/365) = 118.82 
 Subtract part of last dividend = 118.82 – 6.5*108/183 = 114.98 
 Divide by conversion factor = 114.98/1.45 = $79.30 
 
 



Exam 8 
Question 34 
 
Company X is a better risk, as has lower rates available. Company X is 1% lower on 
fixed rates and 0.4% lower on floating rates, a difference of 0.6%. 
 
Bank was net 0.04%, leaving 0.6 – 0.04% = 0.56% for companies X and Y to split as 
their benefit. 
 
Company X has the comparative advantage entering into a fixed rate loan and swapping 
for a floating rate. 
 
 
 
 
 
 
 
 
  
 Company X Pays: Fixed 10.0 + LIBOR 
         Receives fixed 10.08 
                                          Net pays LIBOR -.08% (.28% better than LIBOR + 0.2%) 
 
 Company Y Pays: LIBOR + 0.6% 
                    Fixed 10.12% 
                               Receives LIBOR 
         Net fixed 10.72%  (.28% better than Fixed 11.0%) 
 
 Intermediary:      Pays and Receives LIPOR (wash) 
        Receives Fixed 10.12% 
                   Pays Fixed 10.08%  (net 0.04%) 
 
 
 
Exam 8 
Question 35 
 
 Floating Payment = (e0.0825*0.5  –1) * 80M = 3.369M 
 Value of floating payments = (3.369 + 80)e-.08*(3/12) = 81.72M 

Value of fixed payments = (4Me-.08*1/4 + 4Me-.085(9/12) + 84Me-.09*15/12 = 82.736M    
Value of Contract = 82.736M – 81.72 M 
                   = 1,017,739 M 
 
 

Fixed 
10.08% 

Fixed 
10.12% 

LIBOR LIBOR 

Company X Intermediary Company Y 

LIBOR 
+0.6% 

Fixed 
10.0% 



Exam 8 
Question 36 
 
 a)                                           42          Value at K = 39 
                                                                                 3 = Fu 
 
 
                           40                                                 p = e .08(1/12) – d/u –d = .567 
                                                                                               
Value = e– 8t[pfu + (1-p) fd] 

38 0 = Fd 
           = (e-.081/12)(.567)3 = 1.69                          

c) p = e10(1/12)-d/u –d = .584 
 

want 1.69 = e-r(1/12)(.584)*3 
 e-r(1/12) = .965 
 -r (1/12) = -.036 
  r = 43.2% 
 

 
 
Exam 8 
Question 37 
 

a.  P = 80M   S = 1000 
 

Use stock index options. # to hedge = # to hedge = B(P/A) 
= (1) (80,000,000/(100)(1000)) = 800 Contracts 
Buy Puts with exercise price = 900, 800 contracts 

 
b. Use Stock Options  

 
New/orig = [B[(index A+1/index –A  -1) + qi – rf] + rf – qp] + 1 
 
72/80 = (2[(index/1000 – 1) + .03 - .05]] + .05 - .03] + 1 
 
-.10 = 2((index/1000 – 1) - .02) + .02 
 
Index2m = 960 
 
Buy Put options on the index with an exercise price of 
Index = 960.  Buy B P/A = 2(80M/(100)(1000) = 1600 Contracts 
 

 

d = 38/40 = .95 
 
u = 42/40 = 1.05 



Exam 8 
Question 38 
 
  p = Ke

-rt N (-d2) – Se
-r+t N(-d1) 

 
   d1 = 1n (s/k) + (r – rf + 52/2)t/σv t 
 
   = 1n (0.52/0.5) + ( 4% + 12% 2/2) * 8/12 
 
   = 0.722 
   
  d2 = d1 - σv t = 0.722 – 0.098 = 0.624 
 
  p = 0.5e-4%*8/12  N(-0.624) – 0.52e-0%*8/12  N(-0.722) 
   
   = 0.0077 
 
 
 



Exam 8 
Question 39 
 
 Call Strike = 52 
 
                       6 Month                     1 Year   
      
                56.18 
     V = 4.18 
 
    53 
  VH = 2.437 
 
 50 VO                                      50.35 V=0        
 
 
     47.5 
      VL = 0 
 
                                                               45.125 1/V=0 
 
 
Value at  = e–rt (p (u) + 1-p (d)) 
 
P = [ert – d]/[u-d] = [e.03 (.5) - .95]/[1.06 - .95] = .5919;    
 
è1 – p = .4081 
 
VH = e-.03 (.5) (.5919(4.18) + .4081 (0)) = 2.437 
 
Vo = e-.03 (.5) (.5919(2.437) + .4081 (0)) = 1.4209 
 
Value at one year European call = $1.42 
 
 
 
 



Exam 8 
Question 40 
 
WEBS are an index of stocks of publicly traded companies in a single country. They are 
traded on a US exchange in US dollars so they are easy to invest in. They are passively 
managed so they have low transaction fees. They add diversification to a US portfolio as 
they include international stocks, which will perform differently from US stocks. 
 
 
 
Exam 8 
Question 40 
 

• WEBS are traded in the US stock exchange 
• Traded in US currency 
• Similar to close end first – sell rather than redeem 
• To mirror the performance of MSCL indices for overseas markets 
• Broad exposure rather than individual stocks 
• Passively managed; hence; lower cost. 
• Enhance US portfolio due to the low correlation which offers significant 

diversification potential to lower overall portfolio 
 
 
 
Exam 8 
Question 40 
 
 Delta = ? ? /? S  is the rate of change of a portfolio value in response to change in  

the underlying asset price all other things held constant. 
 

Theta = ? ? /?   is the rate of change of a portfolio value as time passes, all other 
things held constant. 
 
Gamma = ? 2? /? S2  is the rate of change of Delta as the underlying asset price 
changes, all other things held constant. 
 
Vega = ? ? /? σ  is the rate of change of a portfolio value that is in response to 
change in the volatility of the underlying asset, all other things held constant.  

 
 



Exam 8 
Question 41 
 
Delta is the rate of change of the portfolio value with respect to the change in the 
underlying asset price. 
 
Theta is the rate of change of the portfolio value with respect to the passing of time. Also 
known as time decay. 
 
Gamma is the rate of change of the portfolio’s delta with respect to the change in the 
underlying asset price. 
 
Vega is the rate of change of the portfolio value with respect to the change in the 
volatility of the underlying assets. 
 
 
 
Exam 8 
Question 42 
 
Flaw: 
 

• Portfolio delta neutral for short period of time only 
• When price changes (more than small), the delta changes 
• Portfolio needs to be rebalanced to achieve on-going delta neutral 
• Also, making gamma neutral may reduce the need for frequent rebalancing. Still, 

rebalancing is necessary.  
• Gamma – change in delta for change in stock price 

 
 
 
Exam 8  
Question 42 
 
Delta hedging only works for short time periods and for small changes in the stock price. 
It needs to be rebalanced often. It involves large transaction costs. Gamma and Vega also 
need to be monitored.  
 
 



Exam 8  
Question 43 
 
a) Call sold on 100 shares. Delta = 0.50 meaning if price of share changes by a small 
amount, the price of the call will change by half that asset. Since you sold the call, you 
are negative (50) (100) = -50 delta. To be delta neutral, buy 50 shares of stock, each share 
has delta = 1.00 
 
b) As price falls to 99, delta = .44 on the call you sold a 100 shares. Total delta = -
100(.44) = -44. To be delta neutral, you need to own 44 shares of stock, but you 
previously bought 50. To rebalance, sell 6 of your 50 shares. 
 
 
 
Exam 8 
Question 43 
 
a) Buy .50(100) = 50 shares of stock 
b) Now I only need .44(100) = 44 shares of stock, so I can sell 6 shares of stock. 
 
 
 



Exam 8  
Question 44 
 
 
 
 
a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Portfolio B is riskier because if things do go badly for the Portfolio, they can get very 
bad. 
 
b) Hull suggests use of a C-VAR measure, a conditional value at risk. This would let 
management know the answer to the question, if things go badly for us, how bad can they 
get? 
 
 
 
Exam 8 
Question 45 
 
Metallgesellschaft:  Its subsidiary MGRM had entered into fixed price contracts with it’s 
customers for 10 years. They hedged their risk to the general price of oil by buying short-
term futures prices. When oil prices dropped they gained on the fixed priced contracts, 
but lost on the futures, which must be marked to the market. This created a cash flow 
drain on its parent, who forced MGRM to close out it’s position and realize the loss. 
 
VAR would not have helped because they knew the basic risk (intertemporal risks of 
heating oil, etc.) they were taking. After all, that is the business they are in. 
 
VAR is a total risk measure, not a cash flow measure. 
 
 

0 

VAR 

Probability

Loss Gain 

Portfolio A

0 

VAR 

Probability

Loss Gain 

Portfolio B



Exam 8 
Question 46 
 
Many people do not understand the securitization product outside the insurance industry. 
Financial institutions do not have easy access to insurance information and may not 
realize the diversification benefits there are available. 
 
Pricing is difficult; there is not a lot of historical information (catastrophes) to base 
pricing of these assets. Determining the proper rates of returns on such assets is still 
difficult. 
 
 
 
Exam 8 
Question 47 
 
Bankruptcy Costs. By eliminating the probability of going into bankruptcy, you 
eliminate: legal fees, bankruptcy court oversight of firm, higher borrowing costs, larger 
payments to employees, managers, suppliers, etc. Risk management makes firm most 
stable by eliminating bad outcomes. This also allows managers and employees to better 
focus on other results. 
 
 
 
Exam 8 
Question 47 
 
Taxes – limits on carry forwards and increasing marginal tax rates penalize highly 
variable earnings. Reducing variability by hedging firm’s overall risk will reduce taxes in 
long run. 
 



Exam 8 
Question 48 
 
ROE = 15% 
B = 1.25 
Rf = .06 
E(rm) – rf = .065 
R = rf + B (E(rm) – rf) = .06 + 1.25 (.065) = .14125 
 
a. P4 = D5/K-g = D4 (1 + g)/K-g  
 
 g = ROE x Plowback 
    = ROE * (1 – payout) = .15 * (1 - .12) = .132 
 
    P4 = .21(1.132)/(.14125 - .132) = 25.70 
 
 b. Vo = D1/(1+K) + D2/(1 + K)2 + D3/(1 + K)3 + (D4 + P4)/(1 + K)4 
 
           = .17/1.14125 + .183/(1.14125)2 + .197/(1.14125)3 + (.21 + 25.70)/(1.14125)4 

 

           = 15.70 
 
 
 
Exam 8 
Question 49 
 
It refers to any asset, obligation or consideration 
Amount – How much will it be? 
Timing – When will it occur? 
Occurrence – Will it exist? 
Interest Rates – At what rate should it be discounted?  




