
 
CHAPTER 16: FIXED INCOME PORTFOLIO MANAGEMENT 

 
 
1.  The percentage bond price change will be: 
 

 – 
Duration

1+y    × ∆y  =  –
7.194
1.10   × .005  =  –.0327 or a 3.27% decline.  

 
 
2.  Computation of duration:  

 a. YTM = 6% 
 

         (1) (2)        (3)        (4)     (5) 
Time until 

payment  
(years) 

 
 

Paymen
t 

Payment 
discounted at 6%

Weight of 
each payment

 
Column (1) × 

Column (4) 

1 60 56.60 .0566 .0566 
2  60 53.40 .0534 .1068 
3  1060 890.00 .8900  2.6700 

Column Sum  1000.00 1.0000 2.8334 
 
 Duration = 2.833 years 
 
 b. YTM = 10% 
 

         (1) (2)        (3)        (4)     (5) 
Time until 

payment  
(years) 

 
 

Paymen
t 

Payment  
discounted at 6%

Weight of 
each payment

 
Column (1) × 

Column (4) 

1 60 54.55 .0606 .0606 
2 60 49.59 .0551 .1102 
3 1060 796.39 .8844  2.6532 

Column Sum  900.53 1.0000 2.8240 
 
     Duration = 2.824 years, which is less than the duration at the YTM of 6%.   
 
3. For a semiannual 6% coupon bond selling at par, we use parameters: coupon = 3% 

per half-year period, y = 3%, T = 6 semiannual periods.  Using Rule 8, we find that: 
 
  D = (1.03/.03) [ 1 – (1/1.03)6] 
      = 5.58 half-year periods    = 2.79 years 
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 If the bond’s yield is 10%, use Rule 7, setting the semiannual yield to 5%, and 
semiannual coupon to 3%: 

 
 

  D = 
1.05
.05    –  

1.05 + 6(.03 – .05)
.03[(1.05)6 – 1] + .05  

        = 21 – 15.448  =  5.552 half-year periods  =  2.776 years 

 
4.  a.  Bond B has a higher yield to maturity than bond A since its coupon payments and 

maturity are equal to those of A, while its price is lower. (Perhaps the yield is 
higher because of differences in credit risk.)  Therefore, its duration must be 
shorter.  

 
 b.  Bond A has a lower yield and a lower coupon, both of which cause it to have a 

longer duration than B. Moreover, A cannot be called, which makes its maturity at 
least as long as that of B, which generally increases duration. 

 
  
5. t  CF  PV(CF) Weight  w × t  
 1 10    9.09    .786    .786 
 5   4    2.48    .214  1.070 

    11.57  1.000  1.856 
 
 a. D = 1.856 years = required maturity of zero coupon bond  
 
 b. The market value of the zero must be $11.57 million, the same as the market 

value of the obligations.  Therefore, the face value must be $11.57 × (1.10)1.856 
= $13.81 million. 

 
 
6. a. The call feature provides a valuable option to the issuer, since it can buy back 

the bond at a given call price even if the present value of the scheduled 
remaining payments is more than the call price.  The investor will demand, and 
the issuer will be willing to pay, a higher yield on the issue as compensation for 
this feature. 

 
 b. The call feature will reduce both the duration (interest rate sensitivity) and the 

convexity of the bond.  The bond will not experience as large a price increase if 
interest rates fall.  Moreover the usual curvature that would characterize a 
straight bond will be reduced by a call feature.  The price-yield curve (see 
Figure 16.7) flattens out as the interest rate falls and the option to call the bond 
becomes more attractive.  In fact, at very low interest rates, the bond exhibits 
“negative convexity.” 
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7. Choose the longer-duration bond to benefit from a rate decrease. 
 
 a. The Aaa-rated bond will have the lower yield to maturity and the longer duration. 
 
 b. The lower-coupon bond will have the longer duration and more de facto call 

protection. 
 
 c. Choose the lower coupon bond for its longer duration. 
 
 
8. a. (iv)  [10 × .01 × 800 = 80.00] 
 b. (ii)  [½  × 120 × (.015)2 = .0135 = 1.35%] 
 c. (i) 
 d. (i)  [9/1.10 = 8.18] 
 e. (iii) 
 f. (i) 
 g. (i) 
 h. (iii) 
 
 
9. You should buy the 3-year bond because it will offer a 9% holding-period return 

over the next year, which is greater than the return on either of the other bonds. 

 Maturity:     1 year  2 years   3 years 
 YTM at beginning of year     7%      8%       9% 
 Beginning of year prices   $1009.35 $1000.00  $974.69 
 Prices at year end (at 9% YTM)  $1000.00 $  990.83  $982.41 
 Capital gain              –$     9.35      –$       9.17  $    7.72 
 Coupon     $    80.00 $    80.00  $    0.00 
 1-year total $ return   $    70.65 $    70.83  $  87.72 

 1-year total rate of return      7.00%     7.08%      9.00% 

 The 3-year bond provides the greatest holding period return. 
 

10. a. Modified duration =  
Macaulay duration

1 + YTM    

 
  If the Macaulay duration is 10 years and the yield to maturity is 8%, then the 

modified duration equals 10/1.08 = 9.26 years. 
 
 b. For option-free coupon bonds, modified duration is better than maturity as a 

measure of the bond’s sensitivity to changes in interest rates.  Maturity 
considers only the final cash flow, while modified duration includes other 
factors such as the size and timing of coupon payments and the level of interest 
rates (yield to maturity).  Modified duration, unlike maturity, tells us the 
approximate percentage change in the bond price for a given change in yield to 
maturity. 
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 c. i. Modified duration increases as the coupon decreases. 
  ii. Modified duration decreases as maturity decreases. 
 
 d. Convexity measures the curvature of the bond’s price-yield curve.  Such 

curvature means that the duration rule for bond price change (which is based only 
on the slope of the curve at the original yield) is only an approximation.  Adding a 
term to account for the convexity of the bond will increase the accuracy of the 
approximation.  That convexity adjustment is the last term in the following 
equation: 

 

   
∆P
P    =  –D* ∆y   +  

1
2  × Convexity × (∆y)2  

 
 
11. a.  PV of the obligation = $10,000 × Annuity factor (8%, 2) = $17,832.65 
 Duration = 1.4808 years, which can be verified from rule 6 or a table like Table 

15.3. 
 
     b. To immunize my obligation I need a zero-coupon bond maturing in 1.4808 years. 

Since the present value must be $17,832.65, the face value (i.e., the future 
redemption value) must be 17,832.65 × 1.081.4808 or $19,985.26.  

 
    c. If the interest rate increases to 9%, the zero-coupon bond would fall in value to  
 

      
$19,985.26
1.091.4808    = $17,590.92  

 
  and the present value of the tuition obligation would fall to $17,591.11.  The net 

position decreases in value by $.19.  
 
 If the interest rate falls to 7%, the zero-coupon bond would rise in value to  

  
$19,985.26
1.071.4808   = $18,079.99  

 and the present value of the tuition obligation would rise to $18,080.18. The net 
position decreases in value by $.19.  

 
 The reason the net position changes at all is that, as the interest rate changes, so 

does the duration of the stream of tuition payments.  
 
 
12. a. In an interest rate swap, one firm exchanges or “swaps” a fixed payment for another 

payment that is tied to the level of interest rates.  One party in the swap agreement 
must pay a fixed interest rate on the notional principal of the swap.  The other party  
pays the floating interest rate (typically LIBOR) on the same notional principal.  
For example, in a swap with a fixed rate of 8% and notional principal of $100 
million,  the net cash payment for the firm that pays the fixed and receives the 
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floating rate would be (LIBOR – .08) × $100 million.  Therefore, if LIBOR exceeds 
8%, the firm receives money; if it is less than 8%, the firm pays money.   

 
 b. There are several applications of interest rate swaps.  For example, a portfolio 

manager who is holding a portfolio of long-term bonds, but is worried that 
interest rates might increase, causing a capital loss on the portfolio, can enter a 
swap to pay a fixed rate and receive a floating rate, thereby converting the 
holdings into a synthetic floating rate portfolio.  Or, a pension fund manager 
might identify some money market securities that are paying excellent yields 
compared to other comparable-risk short-term securities.  However, the 
manager might believe that such short-term assets are inappropriate for the 
portfolio.  The fund can hold these securities and enter a swap in which it 
receives a fixed rate and pays a floating rate.  It thus captures the benefit of the 
advantageous relative yields on these securities, but still establishes a portfolio 
with interest-rate risk characteristics more like those of long-term bonds.    

 
 
13. The answer depends on the nature of the long-term assets which the corporation is 

holding.  If those assets produce a return which varies with short-term interest rates 
then an interest-rate swap would not be appropriate.  If, however, the long-term 
assets are fixed-rate financial assets like fixed-rate mortgages, then a swap might be 
risk-reducing. In such a case the corporation would swap its floating-rate bond 
liability for a fixed-rate long-term liability.  

 
 
14. a. (i)   Current yield = $70/$960 = .0729 = 7.29% 

  (ii)   YTM = 8% [n = 10 semiannual periods, PV = −960; FV = 1000; PMT = 
$35; compute i = 3.99%, and double (and round off) to annualize to a 
bond equivalent yield] 

 
  (iii)   Horizon yield:  
   Future value of reinvested coupons = $226.39 [n = 6 semiannual 

periods, PV = 0; i = 3% (semiannual); PMT = $35; compute FV = 
226.39] 

 
   Price in third year = $1000. [Bond will sell at par with coupon = YTM] 
 
   960 × (1 + r)3 = 1000 + 226.39   ⇒  r = 8.51% 
 
 b. (i) Current yield ignores any “built in” price appreciation or depreciation of 

bonds selling at discounts or premiums to par value. 
 
 (ii) Yield to maturity will not equal realized compound return unless the 

reinvestment rate equals the YTM and either 
 
  • the investor holds the bond to maturity, or,  
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   • if sold prior to maturity, the bond's YTM on the sales date is the same as 
when the investor bought it.   

 
  (iii) Horizon return (also called realized compound return): requires forecast of 

future yields and reinvestment rates.  
 

Note: This criticism of horizon return is a bit unfair: while YTM can be 
calculated without explicit assumptions regarding future YTM and 
reinvestment rates, you implicitly assume that these values equal the current 
YTM if you use YTM as a measure of expected return. 

 
 
 
15. The firm should enter a swap in which it pays a 7% fixed rate and receives LIBOR 

on $10 million of notional principal.  Its total payments will be as follows: 

 Interest payments on bond (LIBOR + .01) × $10 million par value 
 Net cash flow from swap  (.07 – LIBOR) × $10 million notional principal 
 TOTAL    .08 × $10 million 
 
 The interest rate on the synthetic fixed-rate loan is 8%. 
 
16. a. PV of obligation = $2 million/.16 = $12.5 million. 
  Duration of obligation = 1.16/.16 = 7.25 years 
 
  Call w the weight on the 5-year maturity bond (which has duration of 4 years).  Then 
   w × 4 + (1 – w) × 11 = 7.25 
  
  which implies that w = .5357. 
 
  Therefore,  .5357 × $12.5 = $6.7 million in the 5-year bond and  
     .4643 × $12.5 = $5.8 million in the 20-year bond. 
 
 b. The price of the 20-year bond is: 
 
  60 × Annuity factor(16%, 20) + 1000 × PV factor(16%, 20) = $407.12. 
 
  Therefore, the bond sells for .4071 times its par value, and 
 
  Market value = Par value × .4071 
  $5.8 million = Par value × .4071 
  Par value = $14.25 million 
 
  Another way to see this is to note that each bond with par value $1000 sells for 

$407.11.  If total market value is $5.8 million, then you need to buy 
approximately 14,250 bonds, resulting in total par value of $14,250,000. 
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17. a. The duration of the perpetuity is 1.05/.05 = 21 years. Let w be the weight of the 

zero-coupon bond. Then we find w by solving: 

  w × 5   +  (1 – w) × 21 = 10 
  21 – 16w = 10  ⇒ w = 11/16 = .6875 
 
 Therefore, your portfolio would be 11/16 invested in the zero and 5/16 in the 

perpetuity.   
 
   b.  The zero-coupon bond now will have a duration of 4 years while the perpetuity 

will still have a 21-year duration. To get a portfolio duration of 9 years, which is 
now the duration of the obligation, we again solve for w:  

 
  w × 4   +   (1 – w) × 21 = 9  
  21 – 17w = 9  
  w = 12/17 or .7059  
 
 So the proportion invested in the zero increases to 12/17 and the proportion in 

the perpetuity falls to 5/17.  
 
18. a. From Rule 6, the duration of the annuity if it were to start in 1 year would be 
 

  
1.10
.10    –  

10
(1.10)10 – 1   =  4.7255 years 

 
 Because the payment stream starts in 5 years, instead of one year, we must add 

4 years to the duration, resulting in duration of 8.7255 years. 
 
 b. The present value of the deferred annuity is  
 

   
10,000 × Annuity factor(10%, 10)

1.104   = $41,968.   

 
  Call w the weight of the portfolio in the 5-year zero.  Then  

  5w + 20(1 – w) = 8.7255 

 which implies that w = .7516 so that the investment in the 5-year zero equals 

  .7516 × $41,968 = $31,543. 

 The investment in 20-year zeros is .2484 × $41,968 = $10,425. 
 
 These are the present or market values of each investment.  The face value of 

each is the future value of the investment. 
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  The face value of the 5-year zeros is  
 
   $31,543 × (1.10)5 = $50,800 
 
 meaning that between 50 and 51 zero coupon bonds, each of par value $1,000, 

would be purchased.  Similarly, the face value of the 20-year zeros would be: 

   $10,425 × (1.10)20 = $70,134. 
 
 
19. a. The Aa bond starts with a higher YTM (yield spread of 40 b.p. versus 31 b.p.), 

but it is expected to have a widening spread relative to Treasuries.  This will 
reduce rate of return.  The Aaa spread is expected to be stable.   Calculate 
comparative returns as follows: 

 
  Incremental return over Treasuries 

    Incremental yield spread − Change in spread × duration 
  Aaa bond: 31 bp − 0 × 3.1 years = 31 bp 
  Aa bond: 40 bp − 10 bp × 3.1 years = 9 bp 
 
  So choose the Aaa bond.   
 
 b. Other variables that one should consider:  
 
  • Potential changes in issue-specific credit quality.  If the credit quality of the 

bonds changes, spreads relative to Treasuries will also change. 
 
  • Changes in relative yield spreads for a given bond rating.  If quality spreads 

in the general bond market change because of changes in required risk 
premiums, the yield spreads of the bonds will change even if there is no 
change in the assessment of the credit quality of these particular bonds. 

 
  • Maturity effect.  As bonds near their maturity, the effect of credit quality on 

spreads can also change.  This can affect bonds of different initial credit 
quality differently. 
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20. Using a financial calculator, the actual price of the bond as a function of yield to maturity is: 

Yield to maturity Price 

7%   $1620.45 
8%   $1450.31 
9%    $1308.21 

 
 Using the Duration Rule, assuming yield to maturity falls to 7% 

Predicted  price change  =   – 
Duration

1+y    × ∆y  ×  P0  

    =    – 
11.54
1.08     × (−.01)  ×  1450.31  =  $154.97 

 
Therefore, predicted new price = 154.97 + 1450.31 = $1605.28 

The actual price at a 7% yield to maturity is $1620.45.  Therefore,  

% error = 
1605.28 – 1620.45

1620.45     =  −.0094  = −.94 % (approximation is too low) 

 
 Using the Duration Rule, assuming yield to maturity increases to 9% 

Predicted  price change   =    – 
Duration

1+y    × ∆y  ×  P0  

     =    – 
11.54
1.08     × .01 ×  1450.31  =  –$154.97 

 
Therefore, predicted new price  =  –154.97 + 1450.31  =   $1295.34 
 
The actual price at a 9% yield to maturity is $1308.21.  Therefore,  

% error = 
1295.34 – 1308.21

1308.21       =  −.0098  =  −.98 % (approximation is too low) 

 Using Duration-with-Convexity Rule, assuming yield to maturity falls to 7% 

Predicted price change  =  [(– 
Duration

1+y    × ∆y) + (0.5 × Convexity × ∆y2)] × P0 

  =  – 
11.54
1.08    × (−.01) + 0.5 × 192.4 × (−.01)2] × 1450.31 = $168.92 

 
Therefore, predicted price = 168.92 + 1450.31 = $1619.23 

The actual price at a 7% yield to maturity is $1620.45.  Therefore,  

% error = 
1619.23 – 1620.45

1620.45    =  −.00075  = −.075% (approximation is too low) 
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 Using Duration-with-Convexity Rule, assuming yield to maturity rises to 9% 

Predicted price change  =  [(– 
Duration

1+y    × ∆y)  +  (0.5 × Convexity × ∆y2)] × P0 

=   – 
11.54
1.08   × .01 +  0.5 × 192.4 × (0.01)2] × 1450.31  =  –$141.02 

 
Therefore, predicted price = –141.02 + 1450.31 = $1309.29 

The true price at a 9% yield to maturity is $1308.21.  Therefore,  

% error = 
1309.29 – 1308.21

1308.21   =  .00083  = .083% (approximation is too high) 

 
Conclusion:  the duration-with-convexity rule provides more accurate 
approximations to the true change in price.  In this example, the percentage error 
using convexity with duration is less than one-tenth the error using only duration to 
estimate the price change. 
 

 
21. a. The price of the zero coupon bond ($1000 face value) selling at a yield to 

maturity of 8% is $374.84 and that of the coupon bond is $774.84.   
 
  At a YTM of 9% the actual price of the zero coupon bond is $333.28 and that of 

the coupon bond is $691.79. 
 
  Zero coupon bond  
 

  Actual % loss  =  
333.28 – 374.84

374.84    =  –.1109, an 11.09% loss 

 
  The percentage loss predicted by the duration-with-convexity rule is: 
 
  Predicted % loss =  [( –11.81)  × .01  +  0.5 × 150.3 × (0.01)2]   

     =  –.1106, an 11.06% loss 
 
  Coupon bond 
 

  Actual % loss = 
691.79 – 774.84

774.84    =  –.1072, a 10.72% loss 

 
  The percentage loss predicted by the duration-with-convexity rule is: 
 
  Predicted % loss =  [( –11.79)  × .01  +  0.5 × 231.2 × (0.01)2] 

     =  –.1063, a 10.63% loss 
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 b. Now assume yield to maturity falls to 7%.  The price of the zero increases to 

$422.04, and the price of the coupon bond increases to $875.91. 
 
  Zero coupon bond  
 

  Actual % gain  =  
422.04 – 374.84

374.84    =  .1259, a 12.59% gain   

 
  The percentage gain predicted by the duration-with-convexity rule is: 
 
  Predicted % gain   =  [( –11.81)  × (–.01)  +  0.5 × 150.3 × (0.01)2 ]   
 
     =  .1256, an 12.56% gain   
 
  Coupon bond 
 

  Actual % gain  = 
875.91 – 774.84

774.84    =  .1304, a 13.04% gain   

 
  The percentage gain predicted by the duration-with-convexity rule is: 
 
  Predicted % gain   =  [ (–11.79)  ×  (–.01)  +  0.5 × 231.2 × (0.01)2] 
     =  .1295, a 12.95% gain   
 
 
 c. The 6% coupon bond—which has higher convexity—outperforms the zero 

regardless of whether rates rise or fall.  This can be seen to be a general property 
using the duration-with-convexity formula: the duration effects on the two bonds 
due to any change in rates will be equal (since their durations are virtually 
equal), but the convexity effect, which is always positive, will always favor the 
higher convexity bond.  Thus, if the yields on the bonds always change by equal 
amounts, as we have assumed in this example, the higher convexity bond will 
always outperform a lower convexity bond with equal duration and initial yield 
to maturity. 

 
 d. This situation cannot persist.  No one would be willing to buy the lower 

convexity bond if it always underperforms the other bond.  Its price will fall and 
its yield to maturity will rise.  Thus, the lower convexity bond will sell at a 
higher initial yield to maturity.  That higher yield is compensation for lower 
convexity.  If rates change by only a little, the higher yield-lower convexity bond 
will do better; if rates change by a lot, the lower yield-higher convexity bond will 
do better. 
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22. a. The following spreadsheet shows that the convexity of the bond is 64.933.  The 
present value of each cash flow is obtained by discounting at 7%.  (since the 
bond has a 7% coupon and sells at par, its YTM must be 7%.)  Convexity equals 
the sum of the last column, 7434.175, divided by [P × (1 + y)2]  =  100 × (1.07)2. 

 
  

Time (t) Cash flow, CF PV(CF) t + t2   (t + t2) x PV(CF)
   

1 7 6.542 2 13.084 
2 7 6.114 6 36.684 
3 7 5.714 12 68.569 
4 7 5.340 20 106.805 
5 7 4.991 30 149.727 
6 7 4.664 42 195.905 
7 7 4.359 56 244.118 
8 7 4.074 72 293.333 
9 7 3.808 90 342.678 

10 107 54.393 110 5983.271 
   

Sum:  100.000 7434.175 
   

Convexity:  64.933 
 
 
 
   The duration of the bond is (from rule 8): 

   D = 
1.07
.07   [1 – 

1
1.0710 ]  =  7.515 years 

 
 b. If the yield to maturity increases to 8%, the bond price will fall to 93.29% of par 

value, a percentage decline of 6.71%. 
 
 c. The duration rule would predict a percentage price change of  
 

   – 
D

1.07   × .01 =  – 
7.515
1.07     × .01  =  – .0702  =   – 7.02% 

 
  This overstates the actual percentage decline in price by .31%. 
 
 d. The duration with convexity rule would predict a percentage price change of  

   – 
7.515
1.07     × .01   +  .5 ×  64.933 ×  (.01)2   =  −.0670  =  –6.70% 

 
  which results in an approximation error of only .01%, far smaller than the error 

using the duration rule. 
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23. a. % price change  =  −Effective duration × Change in YTM (%) 
 
   CIC:  −7.35 × (−.50%) = 3.675% 
   PTR: −5.40 × (−.50%) = 2.700% 
 
 b. There is no reinvestment income, since we are asked to calculate horizon return 

over a period of only one coupon period.   
 

  Horizon return  =  
Coupon payment +Year-end price − Initial Price

Initial price    

 

  CIC:  
31.25 + 1055.5 − 1017.5

 1017.5    =  .06806 = 6.806% 

 

  PTR:  
36.75 + 1041.5 − 1017.5

 1017.5    =  .05971 = 5.971% 

 
 c. Notice that CIC is non-callable but PTR is callable.  Therefore, CIC will have 

positive convexity, while PTR will have negative convexity.  Thus, the 
convexity correction to the duration approximation will be positive for CIC and 
negative for PTR. 

 
 
24. The economic climate is one of impending interest rate increases.  Hence, we will 

want to shorten portfolio duration.  
 
 a.  Choose the short maturity (2004) bond.  
 
 b.  The Arizona bond likely has lower duration.  The Arizona coupons are slightly 

lower, but the Arizona yield is substantially higher.  
 
 c. Choose the 15 3/8 coupon bond.  The maturities are about equal, but the 15 3/8 

coupon is much higher, resulting in a lower duration.  
 
 d.  The duration of the Shell bond will be lower if the effect of the higher yield to 

maturity and earlier start of sinking fund redemption dominates its slightly lower 
coupon rate.  

 
 e.  The floating rate bond has a duration that approximates the adjustment period, which 

is only 6 months.  
 
 
25. a. A manager who believes that the level of interest rates will change should engage in 

a rate anticipation swap, lengthening duration if rates are expected to fall, and 
shortening if rates are expected to rise. 
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 b. A change in yield spreads across sectors would call for an intermarket spread swap, 
in which the manager buys bonds in the sector for which yields are expected to fall 
the most and sells bonds in the sector for which yields are expected to rise. 

 
 c. A belief that the yield spread on a particular instrument will change calls for a 

substitution swap in which that security is sold if its yield is expected to rise or is 
bought if its yield is expected to fall relative to the yield of other similar bonds.  

 
 
26.  While it is true that short-term rates are more volatile than long-term rates, the longer 

duration of the longer-term bonds makes their rates of return and prices more volatile.  
The higher duration magnifies the sensitivity to interest-rate savings. 

 
 
27. The minimum terminal value that the manager is willing to accept is determined by the 

requirement for a 3% annual return on the initial investment.  Therefore, the floor 
equals $1 million × (1.03)5 = $1.16 million.  Three years after the initial investment, 
only two years remain until the horizon date, and the interest rate has risen to 8%.  
Therefore, at this time, the manager needs a portfolio worth $1.16 million/(1.08)2 = 
$.9945 million to be assured that the target value can be attained.  This is the trigger 
point. 

 
 
28. The maturity of the 30-year bond will fall to 25 years, and its yield is forecast to be 

8%.  Therefore, the price forecast for the bond is $893.25  [n = 25; i = 8; FV = 
1000;  PMT = 70].  At a 6% interest rate, the five coupon payments will accumulate 
to $394.60 after 5 years.  Therefore, total proceeds will be $394.60 + $893.25 = 
$1,287.85.  The 5-year return is therefore 1,287.85/867.42 = 1.4847.  This is a 
48.47% 5-year return, or 8.23% annually. 

 
 The maturity of the 20-year bond will fall to 15 years, and its yield is forecast to be 

7.5%.  Therefore, the price forecast for the bond is $911.73  [n = 15; i = 7.5; FV = 
1000;  PMT = 65].  At a 6% interest rate, the five coupon payments will accumulate to 
$366.41 after 5 years.  Therefore, total proceeds will be $366.41 + $911.73 = 
$1,278.14.  The 5-year return is therefore 1,278.14/879.50 = 1.4533.  This is a 45.33% 
5-year return, or 7.76% annually.  The 30-year bond offers the higher expected return. 

 
 
29. a. First Scenario.  The first scenario envisions a period of decreasing rates and 

increasing volatility.  An interest rate decline implies that longer-duration 
portfolios will have larger price increases than shorter duration portfolios.  Lower 
rates and/or increasing volatility will cause portfolios with call or prepayment 
features to underperform because the holders of the callable bonds have, in effect, 
sold a call option to the bond issuer, and the value of the embedded call option will 
increase, to the detriment of the bondholder.  The right to call the bond (that is, to 
buy it back at a fixed call price) or to prepay a mortgage is more valuable when 

16-14 



future bond and mortgage prices are less predictable.  For example, the potential 
profit from the right to call is higher when bond prices are more volatile. 

 
  Under the first scenario, the best performing index will Index #3, followed by 

Index #2 and then Index #1.  The reasons for the rankings are as follows:   
  

• Index #1 has the shortest duration.  This results in a drag on relative 
performance as rates decline. 

• Index #1 has  a high proportion of corporates and mortgages and, therefore, 
has more callable bonds.  As a result, Index #1 has a significant exposure to 
call risk.  The value of the call and prepayment options has gone up because 
of an increase in volatility.  Yield to maturity (YTM) and duration may be 
significantly less than initially expected.  This will hurt relative performance. 

• Index #2 has a long duration.  This will improve relative performance in a 
falling rate environment. 

• Index #2 has a high proportion of corporates and mortgages and, therefore 
has more callable bonds.  As noted, this will hurt relative performance in a 
high-volatility environment. 

• Index #3 has a long duration.  This will improve relative performance. 
• Index #3 has a low proportion of corporates and mortgages and, therefore, 

has few callable bonds.  Hence, it is relatively immune to changes in 
volatility.  This will aid relative performance at a time when volatility 
increases. 

 
  Second Scenario.  The second scenario also envisions a period of high volatility of 

interest rates, but in this scenario the rates forecast for the end of the period are similar 
to rates at the beginning of the period.  The significant factors affecting returns will be 
the high volatility and the index’s YTM.  Because there is no trend in rates, duration is 
not as significant a factor as in the first scenario.  However, the apparently positively 
sloped yield curve means that the longer durations pick up additional return from their 
higher YTM.  (We infer an upward sloping yield curve by noting that the low duration 
index has the lowest yield to maturity.)  As in scenario 1, high volatility will cause 
portfolios with call or prepayment features to underperform because, as noted above, 
the right to call or prepay is more valuable when security values are more volatile. 

 
  Under the second scenario, the rankings are unchanged from the first scenario.  

The best performing index will be Index #3, followed by Index #2 and then 
Index #1.  The reasons for the rankings are as follows: 

 
• Index #1’s low YTM will hurt relative performance. 
• Index #1 has a high proportion of corporates and mortgages and, therefore, has 

more callable bonds.  In an environment of high volatility, there will be an 
increased likelihood that issuers will exercise their call/prepayment option (i.e., 
call/prepay and refinance at lower rates), thereby reducing the expected rate of 
return.  This will hurt relative performance.   

• Index #2 has the highest YTM.  This will improve its relative performance. 
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• Index #2 has a high proportion of corporates and mortgages that are callable.  As 
a result, Index #2 has a short call option position.  This will hurt relative 
performance.   

• Index #3 has a relatively high YTM, in fact nearly as high as that of Index  #2.   
• Index #3 has a low proportion of corporates and mortgages and hence fewer 

callable bonds.  Therefore, it is relatively immune to changes in volatility.  
This will significantly improve relative performance. 

• Index #3 will have the best or second-best performance depending on the 
trade-off between the YTM and the effect of high volatility on the callable 
bonds.  Because the beginning YTM differential between Index #2 and Index 
#3 is only 5 basis points,  the volatility impact will exceed the importance of 
the YTM differential, making Index #3 the best performing index. 

 
 b. The trustees have indicated that the endowment is an aggressive investor with a 

long-term investment horizon and a high risk tolerance.  Therefore, the longer 
duration Indices (#2 and #3) are more appropriate.  These indices have a 50 to 55 
basis point YTM increase versus the shorter duration index.  A YTM increase of 50 
to 55 basis points would have a very significant impact on the assets of the 
endowment over long time periods, all other things remaining equal.  Given the 
forecast for lower rates and higher volatility, Index #3 appears to be the best choice. 

 
 c. Unlike equity funds, bond index funds cannot purchase all securities contained in 

the selected index.  Most fixed income indices contain thousands of securities; 
investing in all of those in the appropriate proportion would result in individual 
holdings that are too small for rebalancing and trading.  Furthermore, a significant 
portion of the securities contained in the index are typically illiquid or do not trade 
frequently.  The more practical approach to setting up a fixed income index is to 
select a basket of securities whose profile characteristics (such as yield, duration, 
sector weights and convexity)  and expected total returns match those of the index.  
We consider two methodologies for constructing such an index. 

 

  Full Replication:  This method involves purchasing each security in the index at 
the appropriate market weighting.  Although this method will track the index 
exactly (excluding transaction costs and management fees), in the real world it is 
impossible due to considerations such as transaction costs, illiquidity of many 
issues, and large numbers (perhaps thousands) of issues in the indices. 

 
  Advantages:  This method will have a tracking error of zero (excluding transaction 

costs) and is easy to explain and interpret.   
 
  Disadvantages:  This method is impossible to implement due to the large number 

of issues involved and the lack of availability of many of those issues.  Investing in 
the appropriate proportion of each bond will result in holdings too small to actually 
implement transactions.  Many bond issues trade infrequently and/or are illiquid. 
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  Cellular or Stratified Sampling:  Stratified sampling is simple and flexible.  In 
stratified sampling, an index is divided into subsectors or cells.  The division is 
made on the basis of such parameters as sector, coupon, duration and quality.  This 
stratification is followed by the selection of securities to represent each cell. 

 
  Advantages:  The key advantage to this method is its simplicity.  It relies on the 

portfolio manager’s expertise to appropriately select the significant cells and select 
a basket of securities that will closely match the index.  Another advantage is that 
it is very flexible and is equally effective with all types of indexes.  Finally, 
stratified sampling lends itself to the use of securities that are not in the index.  
Securities with complex structures, such as derivative mortgage-backed securities, 
can be substituted for more generic mortgage-backed securities. 

 
  Disadvantages:  Stratified sampling is labor intensive.  The manager must 

determine the cellular structure based on the size of the portfolio and type of 
benchmark.  In addition, this method also makes it very difficult to determine 
whether the portfolio has been optimally constructed (e.g., whether it achieves the 
highest yield for a given structure). 

 
 
30. a. Scenario 1: strong economic recovery with rising inflation expectations.  Interest 

rates and bond yields will most likely rise, and the prices of both bonds will fall.   
The probability that the callable bond will be called declines, and it will behave 
more like the non-callable bond (notice that they have similar durations when 
priced to maturity).  The slightly lower duration of the callable bond will result in 
somewhat better performance in the high interest rate scenario.  

 
 Scenario 2: economic recession with reduced inflation expectations.  Interest rates 

and bond yields will most likely fall.  The callable bond is likely to be called.  The 
relevant duration calculation for the callable bond is now modified duration to call.  
Price appreciation is limited as indicated by the lower duration.  The non-callable 
bond, on the other hand, continues to have the same modified duration and hence 
has greater price appreciation. 

 
 b. If yield to maturity (YTM) on Bond B falls 75 basis points: 
 
          Projected price change = (modified duration) × (change in YTM) 
      = (–6.80) × (–.75%) = 5.1% 

 
  So the price will rise to approximately $105.10 from its current level of $100. 
 
 c. For Bond A (the callable bond) bond life and therefore bond cash flows are 

uncertain.  If one ignores the call feature and analyzes the bond on a “to maturity” 
basis, all calculations for yield and duration are distorted.  Durations are too long 
and yields are too high. 
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  On the other hand, if one treats the premium bond selling above the call price on 
a “to call” basis, the duration is unrealistically short and yields too low. 

 
  The most effective approach is to use an option evaluation approach.  The callable bond 

can be decomposed into two separate securities: a non-callable bond and an option. 
 
  Price of callable bond  =  Price of non-callable bond – price of option 
 
  Since the option to call the bond will always have some positive value, the callable 

bond will always have a price which is less than the price of the non-callable security. 
 
31. 

  Time until PV of CF Years 
  Payment (Discount rate = × 
 Period (Years) Cash Flow 5% per period) Weight Weight 

A. 8% coupon bond 1 0.5 40 37.736 0.0405 0.0203
 2 1.0 40 35.600 0.0383 0.0383
 3 1.5 40 33.585 0.0361 0.0541
 4 2.0 1040 823.777 0.8851 1.7702

Sum:   930.698 1.0000 1.8829
    

B. Zero-coupon 1 0.5 0 0.000 0.0000 0.0000
 2 1.0 0 0.000 0.0000 0.0000

 3 1.5 0 0.000 0.0000 0.0000

 4 2.0 1000 792.094 1.0000 2.0000
Sum:  792.094 1.0000 2.0000

   
Semi-annual int rate: 0.06  

 
The weights on the later payments of the coupon bond are relatively lower than in 
Table 16.3 because the discount rate is higher.  The duration of the bond 
consequently falls. The zero bond, by contrast, has a fixed weight of 1.0 on the 
single payment at maturity. 

 
  Time until PV of CF Years 
  Payment (Discount rate = x 
 Period (Years) Cash Flow 5% per period) Weight Weight 

A. 8% coupon bond 1 0.5 60 57.143 0.0552 0.0276
 2 1.0 60 54.422 0.0526 0.0526
 3 1.5 60 51.830 0.0501 0.0751
 4 2.0 1060 872.065 0.8422 1.6844

Sum:   1035.460 1.0000 1.8396
    

Semi-annual int rate: 0.05  

 
With a higher coupon, the weights on the earlier payments are higher, so duration decreases. 
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32. Convexity spreadsheet: 
 
a. Coupon bond 

  Time (t) Cash flow PV(CF) t + t^2 (t + t^2) x PV(CF)
Coupon = 8 1 8 7.273 2 14.545
Ytm = 0.1 2 8 6.612 6 39.669
Maturity =  5 3 8 6.011 12 72.126
Price = $92.42  4 8 5.464 20 109.282

  5 108 67.060 30 2011.785
  Price: 92.418
  Sum: 2247.408
   
   Convexity = Sum/[Price*(1+y)^2]  = 20.097

 
 
b. Zero-Coupon Bond 

  Time (t) Cash flow PV(CF) t + t^2 (t + t^2) x PV(CF)
    

coupon 0 1 0 0.000 2 0.000
YTM 0.1 2 0 0.000 6 0.000
maturity 5 3 0 0.000 12 0.000
price $62.09 4 0 0.000 20 0.000

  5 100 62.092 30 1862.764
  Price: 62.092
  Sum: 1862.764
   
   Convexity = Sum/[Price*(1+y)^2]  = 24.793
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CHAPTER 24: PERFORMANCE EVALUATION 

 

 

1. a. Arithmetic average: –rABC = 10%       –rXYZ = 10% 

 

  b. Dispersion:  σABC = 7.07%,  σXYZ = 13.91%.  XYZ has greater dispersion.  

(We used 5 degrees of freedom to calculate standard deviations.) 

 c. Geometric average:  
  rABC = (1.2 × 1.12 × 1.14 × 1.03 × 1.01)1/5 – 1 = .0977 = 9.77%  
  rXYZ = (1.3 × 1.12 × 1.18 × 1.0 × .90)1/5 – 1 = .0911 = 9.11% 

 

  Despite the equal arithmetic averages, XYZ has a lower geometric average.  The 

reason is that the greater variance of XYZ drives the geometric average further 

below the arithmetic average.  

 

  d. In terms of "forward looking" statistics, the arithmetic average is the better 

estimate of expected return.  Therefore, if the data reflect the probabilities of 

future returns, 10% is the expected return of both stocks. 

 

2. a. Time-weighted average returns are based on year-by-year rates of return. 

 

  Year   Return [(capital gains + dividend)/price] 
  1998-1999    [(120 – 100) + 4]/100 = 24.00% 
  1999-2000    [(90 – 120) + 4]/120 = –21.67% 
  2000-2001    [(100 – 90) + 4]/90   = 15.56% 

 

  Arithmetic mean: (24  – 21.67 + 15.56)/3 = 5.96%  
  Geometric mean:  (1.24 × .7833 × 1.1556)1/3 – 1 = .0392 = 3.92% 
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 b. Date Cash flow  Explanation     
  1/1/98 –300  Purchase of three shares at $100 each. 

  1/1/99 –228  Purchase of two shares at $120 less dividend income on 

three shares held. 

 
  1/1/00   110 Dividends on five shares plus sale of one share at $90. 

  1/1/01   416 Dividends on four shares plus sale of four shares at $100 

each. 

16-21 



 

      416 

 

 

 

     110 

 

 

  Date: 1/1/98 1/1/99 1/1/00 1/1/01 

 

 

 

                     −228 

 

       −300 

 

 Dollar-weighted return = Internal rate of return = –.1607%. 

 

 

3. Time  Cash flow ($)  Holding period return 

    0  3(–90) = –270 

    1        100  (100–90)/90 = 11.11% 

    2        100                0 

    3        100                0 

 

 a. Time-weighted geometric average rate of return = (1.1111 × 1.0 × 1.0)1/3 – 1 = 

.0357 = 3.57% 
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  b. Time-weighted arithmetic average rate of return = (11.11 + 0 + 0)/3 = 3.70%.  

The arithmetic average is always greater than or equal to the geometric 

average; the greater the dispersion, the greater the difference. 

 

  c. Dollar-weighted average rate of return = IRR = 5.46%.  [You can find this 

using a financial calculator by setting n = 3, PV = (–)270, FV = 0, PMT = 

100, and solving for the interest rate.]  The IRR exceeds the other averages 

because the investment fund was the largest when the highest return occurred. 

 

 

4. a.     E(r)  σ   β  

  Portfolio A   12 12   .7 

  Portfolio B   16 31 1.4 

  Market index  13 18 1.0 

  Risk-free asset    5   0 0.0 

 

  The alphas for the two portfolios are:  

 
  αA = 12% – [5% + 0.7(13% – 5%)] =    1.4% 

  αB = 16% – [5% + 1.4(13% – 5%)] = – 0.2% 

  

  Ideally, you would want to take a long position in A and a short position in B.  

 

 b. If you will hold only one of the two portfolios, then the Sharpe measure is the 

appropriate criterion: 
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    SA =   
12 – 5

12    =  .583 

 

    SB =   
16 – 5

31    =  .355 

 

  Portfolio A is preferred using the Sharpe criterion. 

 

 

5. a.   Stock A Stock B 

  (i) Alpha is the intercept 

    of the regression  1% 2% 

 

  (ii) Appraisal ratio = αp/σ(ep)  .0971 .1047 

 
  (iii) Sharpe measure* = (rp – rf)/σp .4907 .3373 

 
  (iv) Treynor measure** = (rp – rf)/βp 8.833 10.500 

 

 * To compute the Sharpe measure, note that for each stock, rp – rf can be 

computed from the right-hand side of the regression equation, using the 

assumed parameters rM = 14% and rf = 6%.  The standard deviation of 

each stock's returns is given in the problem. 

 

 ** The beta to use for the Treynor measure is the slope coefficient of the 

regression equation presented in the problem. 

 

 b. (i) If this is the only risky asset, then Sharpe’s measure is the one to use.  

A’s is higher, so it is preferred. 
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  (ii) If the stock is mixed with the index fund, the contribution to the overall 

Sharpe measure is determined by the appraisal ratio; therefore, B is 

preferred. 

 

  (iii) If it is one of many stocks, then Treynor’s measure counts, and B is 

preferred. 

 

 

6. We need to distinguish between market timing and security selection abilities.  The 

intercept of the scatter diagram is a measure of stock selection ability.  If the 

manager tends to have a positive excess return even when the market’s performance 

is merely “neutral”  (i.e., has zero excess return) then we conclude that the manager 

has on average made good stock picks.  Stock selection must be the source of the 

positive excess returns. 

 

 Timing ability is indicated by the curvature of the plotted line.  Lines that become 

steeper as you move to the right of the graph show good timing ability.  The steeper 

slope shows that the manager maintained higher portfolio sensitivity to market 

swings (i.e., a higher beta) in periods when the market performed well.  This ability 

to choose more market-sensitive securities in anticipation of market upturns is the 

essence of good timing.  In contrast, a declining slope as you move to the right 

means that the portfolio was more sensitive to the market when the market did 

poorly and less sensitive when the market did well.  This indicates poor timing. 

 We can therefore classify performance for the four managers as follows: 

 

  Selection Ability Timing Ability 
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 A.  Bad   Good 

 B.  Good   Good 

 C.  Good   Bad 

 D.  Bad   Bad 

 

 

7. a.  Bogey: .60 × 2.5%  +  .30 × 1.2%  +  .10 × 0.5%  =  1.91% 

   Actual: .70 × 2.0%  +  .20 × 1.0%  +  .10 × 0.5%  =  1.65% 

   Underperformance:              .26% 

 

 

 b. Security Selection: 

 

    (1)  (2)  (3) = (1) × (2) 

   Differential return Manager's  Contribution  

    within market portfolio      to  

 Market  (Manager – index) weight  performance 
 Equity –0.5%  .70           –0.35% 

 Bonds –0.2%  .20           –0.04 

 Cash    0.0  .10             0  
 Contribution of security selection            –0.39% 
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 c. Asset Allocation 

            (1)  (2)   (3) = (1) × (2)  

   Excess weight:       Index     Contribution  

 Market            Manager – benchmark      return    to performance 

 Equity         .10             2.5%         .25% 

 Bonds       –.10              1.2       –.12 

 Cash               0              0.5         .0__ 

 Contribution of asset allocation           .13% 

 

 Summary 
 Security selection  – .39% 

 Asset allocation        .13% 

 Excess performance    – .26% 

 

 

8. a. Total value added 

 

   Manager return = .30 × 20  +  .10 × 15  +  .40 × 10  +  .20 × 5    = 12.50% 

   Benchmark (bogey) = .15 × 12  +  .30 × 15  +  .45 × 14  +  .10 × 12  = 13.80% 

   Added value =       –   1.30% 

 

 b. Added value from country allocation 

 

   (1)  (2) (3) = (1) × (2) 

   Excess weight: Index return Contribution  

 Country                   Manager – benchmark minus bogey to performance 

 UK     .15         –1.8%   –.27% 
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 Japan   –.20           1.2   –.24 

 U.S.   –.05           0.2   –.01 

 Germany     .10         –1.8   –.18 
 Contribution of country allocation      –.70% 

 

 

 c. Added value from stock selection 

 

    (1)  (2)  (3) = (1) × (2) 

   Differential return Manager's  Contribution  

    within country country      to  

 Market  (Manager – index) weight  performance 

 

 UK     8%   .30     2.4% 

 Japan     0   .10     0.0 

 U.S.  – 4   .40   –1.6 

 Germany  – 7   .20   –1.4 
 Contribution of stock selection      –0.6% 

 

 

9.  Support: A manager could be a better performer in one type of circumstance.  For 

example, a manager who does no timing, but simply maintains a high beta, will do 

better in up markets and worse in down markets.  Therefore, we should observe 

performance over an entire cycle.  Also, to the extent that observing a manager over 

an entire cycle increases the number of observations, it would improve the reliability 

of the measurement.   
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 Contradict: If we adequately control for exposure to the market (i.e., adust for beta), 

then market performance should not affect the relative performance of individual 

managers.  It is therefore not necessary to wait for an entire market cycle to pass 

before you evaluate a manager. 

 

 

10. It does, to some degree, if those manager groups can be made sufficiently 

homogeneous with respect to style.  

 

 

11. a. The manager’s alpha is  10% – [6% + .5(14% – 6%)] = 0 

 

 b. From Black-Jensen-Scholes and others, we know that, on average, portfolios 

with low beta have had positive alphas.  (The slope of the empirical security 

market line is shallower than predicted by the CAPM -- see Chapter 13.)  

Therefore, given the manager's low beta, performance could be sub-par 

despite the estimated alpha of zero. 

 

 

12. a. The following briefly describes one strength and one weakness of each 

manager. 

 

  1. Manager A 

 

   Strength.  Although Manager A’s one-year total return was slightly below 

the international index return (–6.0 percent versus –5.0 percent, 

respectively), this manager apparently has some country/security return 
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expertise.  This large local market return advantage of 2.0 percent exceeds 

the 0.2 percent return for the international index. 

 

   Weakness.  Manager A has an obvious weakness in the currency 

management area.  This manager experienced a marked currency return 

shortfall, with a return of –8.0 percent versus –5.2 percent for the index. 
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  2. Manager B 

 

   Strength.  Manager B’s total return exceeded that of the index, with a 

marked positive increment apparent in the currency return.  Manager B 

had a –1.0 percent currency return versus a –5.2 percent currency return 

on the international index.  Based on this outcome, Manager B’s strength 

appears to be some expertise in the currency selection area. 

 

   Weakness.  Manager B had a marked shortfall in local market return.  

Therefore, Manager B appears to be weak in security/market selection 

ability. 

 

 b. The following strategies would enable the fund to take advantage of the 

strengths of the two managers and simultaneously minimize their weaknesses. 

 

  1. Recommendation:  One strategy would be to direct Manager A to make no 

currency bets relative to the international index and to direct Manager B to 

make only currency decisions, and no active country or security selection 

bets. 

 

   Justification:  This strategy would mitigate Manager A’s weakness by 

hedging all currency exposures into index-like weights.  This would allow 

capture of Manager A’s country and stock selection skills while avoiding 

losses from poor currency management.  This strategy would also mitigate 

Manager B’s weakness, leaving an index-like portfolio construct and 

capitalizing on the apparent skill in currency management. 
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  2. Recommendation:  Another strategy would be to combine the portfolios of 

Manager A and Manager B, with Manager A making country exposure 

and security selection decisions and Manager B managing the currency 

exposures created by Manager A’s decisions (providing a “currency 

overlay”). 

 

   Justification:  This recommendation would capture the strengths of both 

Manager A and Manager B and would minimize their collective 

weaknesses. 

 

 

13. a. Indeed, the one year results were terrible, but one year is a poor statistical 

base on which to draw inferences.  Moreover, this fund was told to adopt a 

long-term horizon.  The Board specifically instructed the investment manager 

to give priority to long term results.  

 

 b. The sample of pension funds had a much larger share in equities than did 

Alpine. Equities performed much better than bonds. Yet Alpine was told to 

hold down risk, investing at most 25% of its assets in common stocks. 

(Alpine’s beta was also somewhat defensive.)  Alpine should not be held 

responsible for an asset allocation policy dictated by the client. 

 

16-32 



 c. Alpine’s alpha measures its risk-adjusted performance compared to the 

market’s. 

  α = 13.3% – [7.5% + .9(13.8% – 7.5%)] = .13%, actually above zero. 

 

 d. Note that the last 5 years, particularly the last one, have been bad for bonds, 

the asset class that Alpine had been encouraged to hold.  Within this asset 

class, however, Alpine did much better than the index fund.  Moreover, 

despite the fact that the bond index underperformed both the actuarial return 

and T-bills, Alpine outperformed both.  Alpine’s performance within each 

asset class has been  superior on a risk-adjusted basis.  Its overall 

disappointing returns were due to a heavy asset allocation weighting towards 

bonds, which was the Board’s, not Alpine’s, choice. 

 

 e. A trustee may not care about the time-weighted return, but that return is more 

indicative of the manager’s performance. After all, the manager has no control 

over the cash inflow of the fund.  

 

 

14. Method I does nothing to separate the effects of market timing versus security 

selection decisions.  It also uses a very questionable “neutral position,” the 

composition of the portfolio at the beginning of the year. 

 

 Method II is not perfect, but is the best of the three techniques.  It at least tries to 

focus on market timing by examining the returns on portfolios constructed from 

bond market indexes using actual weights in various indexes versus year-average 

weights.  The problem with the method is that the year-average weights need not 

correspond to a client’s “neutral” weights.  For example, what if the manager were 
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optimistic over the whole year regarding long-term bonds?  Her average weighting 

could reflect her optimism, and not a neutral position. 

 

 Method III uses net purchases of bonds as a signal of bond manager optimism.  But 

such net purchases can be due to withdrawals from or contributions to the fund 

rather than the manager’s decisions.  (Note that this is an open-ended mutual fund.)  

Therefore, it is inappropriate to evaluate the manager based on whether net 

purchases turn out to be reliable bullish or bearish signals. 

 

 

15. a. Treynor = (.17 – .08)/1.1 = .082 

 

16. d. Sharpe = (24 – 8)/18 = .888 

16-34 



17. a. Treynor measures 
  Market:  (12 – 6)/1  = 6.00 

  Portfolio X: (10 – 6)/.6 = 6.67 

 

  Sharpe measures 
  Market:  (12 – 6)/13 = .462 

  Portfolio X: (10 – 6)/18 = .222 

 

  Portfolio X outperforms the market based on the Treynor measure, but 

underperforms based on the Sharpe measure. 

 

 b. The two measures of performance are in conflict because they use different 

measures of risk.  Portfolio X has less systematic risk than the market based on 

its lower beta, but more total risk (volatility) based on its higher standard 

deviation.  Therefore, the portfolio outperforms the market based on the 

Treynor measure but underperforms based on the Sharpe measure. 

 

18. b. 

19. b. 

20. c. 

21. a. 

22. c. 

23. b. 

24. b. 

25. d. 

26. a. ii. 

 b. i. 
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27. a.  

28. b. 

29. a. 

30. a. 

16-36 



CHAPTER 27: THE THEORY OF ACTIVE PORTFOLIO 
MANAGEMENT 

 

 

1. a.  Define  R = r – rf.  Note that we compute the estimates of standard deviation using 4 

degrees of freedom (i.e., we divide the sum of the squared deviations from the mean by 4 

despite the fact that we have 5 observations), since deviations are taken from the sample 

mean, not the theoretical population mean. 

 

  E(RB) = 11.16%    E(RU) =   8.42% 

     σB   = 21.24%        σU  = 14.85% 

     ρ = .75 

 

Risk neutral investors would prefer the Bull Fund because its performance suggests a 

higher mean. Given the estimates of the variance of the series and the small number of 

observations, the difference in the averages is too small to determine the superiority of 

Bull with any confidence. 

 

    b. Using the reward to volatility (Sharpe) measure, 

 

  SB =      
E(rB) – rf

σB
    =  

E(RB)
σB

   =  
11.16
21.24   = .5254 

 

  SU             =  
E(RU)

σU
   =  

8.42
14.85   = .5670  

 

The data suggest that the Unicorn Fund dominates for a risk averse investor. 
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    c. The decision rule for the proportion to be invested in the risky asset, given by the formula 

 

  y =  
E(r) – rf

σ      =   
E(R)

.01Aσ2  

maximizes a mean variance utility of the form, U = E(r) – .005Aσ2  for which Sharpe's 

measure is the appropriate criterion for the selection of optimal risky portfolios. In any 

event, an investor with A = 3 would invest the following fraction in Unicorn: 

 

  yU = 
8.42

.01 × 3 × 14.852    = 1.2727 

 

Note that the investor wants to borrow in order to invest in Unicorn.  In that case, his 

portfolio risk premium and standard deviation would be: 

 

  E(rP) – rf = 1.2727 × 8.42% = 10.72% , σP = 1.2727 × 14.85% = 18.90% 

 

 and his utility level would be: 

 

  U(P) = rf  + 10.72 – .005 × 3 × 18.902 = rf  + 5.36. 

 

 

 If borrowing is not allowed, investing 100% in Unicorn would lead to: 

 

  E(rP) – rf  = 8.42%  

  σP = 14.85%   

  U(P) = rf + 8.42 – .005 × 3 × 14.852 = rf + 5.11 

 

 Note that if Bull must be chosen, then: 
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  yB = 
11.16

.01 × 3 × 21.242  = .8246 

 

  E(rP) – rf = .8246 × 11.16% = 9.20%  

  σP = .8246 × 21.24% = 17.51%  

  U(P) = rf + 9.20 – .005 × 3 × 17.512 = rf + 4.60. 

  

Thus, even with a borrowing restriction, Unicorn (with the lower mean) is still superior. 

 

 

2.  σ = 5.5%  and rf = 1% 

 

Write the Black-Scholes formula from Chapter 21 as: 

 

  C = SN(d1) – PV(X) N(d2) 

 

 In this application, where we express the value of timing per dollar of assets, we use S = 

1.0 for the value of the stock; the present value of the exercise price also is 1.  Note that: 

 

  d1 = 
ln(S/X) + (r + σ2/2)T

σ T     and d2 =  d1  – σ T  

 

 When S = PV(X), and T = 1, the formula for d1 reduces to d1 = σ/2 and d2 = –σ/2.  

Therefore,  C = N(σ/2) – N(–σ/2).  Finally recall that N(–x) = 1 – N(x).  Therefore, we 

can write the value of the call as: 

 

  C = N(σ/2) – [1 – N(σ/2)] = 2N(σ/2) – 1 
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 Since σ = .055, the value is: 

 

 C = 2N(.0275) – 1. 

 

Interpolating from the standard normal table (Table 21.2): 

 

  C = 2[.5080 + 
.0075
.0200(.5160 – .5080) ] – 1 

  C = 1.0220 – 1 = .0220 

 

 Hence the added value of a perfect timing strategy is 2.2% per month. 

 

 

3. a. Using the relative frequencies to estimate the conditional probabilities P1 and P2 for 

timers A and B, we find: 
    Timer A  Timer B 
  P1  78/135 = .58  86/135 = .64 
  P2    57/92 = .62    50/92 = .54 

P* = P1 + P2 – 1                .20       >                .18 

The data suggest that timer A is the better forecaster  

 

    b. Using the following equation to value the imperfect timing services of A and B, 

 

  C(P*) = C(P1 + P2 – 1) 

  CA(P*) =  2.2% × .20  = .44% per month 

  CB(P*) =  2.2% × .18  = .40% per month 

 

Timer A's added value is greater by 4 basis points per month. 
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4    a.   Alphas, α    Expected excess return 

  αi = ri – [rf + βi(rM – rf) ]   E(ri) – rf 

  αA = 20 – [8 + 1.3(16 – 8)] =   1.6%  20 – 8 = 12% 

  αB = 18 – [8 + 1.8(16 – 8)] = –4.4%  18 – 8 = 10% 

  αC = 17 – [8 + 0.7(16 – 8)] =   3.4%  17 – 8 = 9% 

  αD = 12 – [8 + 1.0(16 – 8)] = –4.0%  12 – 8 = 4% 

 

 Stocks A and C have positive alphas, whereas stocks B and D have negative alphas.  The 

residual variances are: 

 

   σ2(eA)= 3364    σ2(eC)= 3600 

  σ2(eB)= 5041   σ2(eD)= 3025 

 

    b. To construct the optimal risky portfolio, we first need to determine the active portfolio. 

Using the Treynor-Black technique, we construct the active portfolio 

    

     
α

 σ2(e)  
α / σ2(e)

Σα / σ2(e)  

A   .000476   –.6142 

B –.000873   1.1265 

C   .000944 –1.2181 

D –.001322   1.7058 

Total –.000775   1.0000 

 

Do not be disturbed by the fact that the positive alpha stocks get negative weights and 

vice versa.  The entire position in the active portfolio will turn out to be negative, 
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returning everything to good order.  With these weights, the forecast for the active 

portfolio is: 

 

 α  = –.6142 × 1.6 + 1.1265 × (–4.4) – 1.2181 × 3.4 + 1.7058 × (–4.0)  = –16.90% 

 

 β  = –.6142 × 1.3 + 1.1265 × 1.8   –  1.2181 × .70   + 1.7058 × 1  =  2.08 

 

The high beta (higher than any individual beta) results from the short position in 

relatively low beta stocks and long position in relatively high beta stocks. 

 

 σ2(e)  = (–.6142)2 × 3364 + 1.12652 × 5041 + (–1.2181)2 × 3600 + 1.70582 × 3025 
            = 21809.6   

  σ(e)   = 147.68% 

 

Here, again, the levered position in stock B [with the high σ2(e)] overcomes the 

diversification effect, and results in a high residual standard deviation.  The optimal risky 

portfolio has a proportion w* in the active portfolio as follows: 

 

 w0 = 
α / σ2(e)

[E(rM) – rf] / σ
2
M

   =  
–16.90 / 21809.6

8 / 232    = –.05124 

 

The negative position is justified for the reason given earlier. 

 

The adjustment for beta is 

 

 w* = 
w0

1 + (1 – β)w0
   =  

–.05124
1 + (1 – 2.08)(–.05124)  

 = –.0486 
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Because w* is negative, we end up with a positive position in stocks with positive alphas 

and vice versa. The position in the index portfolio is: 

  

  1 – (–.0486) = 1.0486 

 

    c. To calculate Sharpe's measure for the optimal risky portfolio we need the appraisal ratio 

for the active portfolio and Sharpe's measure for the market portfolio. The appraisal ratio 

of the active portfolio is: 

 

  A = α / σe = –16.90/147.68  = –.1144 

 

and  A2 =.0131 

 

Hence, the square of Sharpe's measure, S, of the optimized risky portfolio is : 

 

  S2 = S2
M  + A2 = ( 

8
23

  )2 + .0131 = .1341 

 

and  S = .3662  

 

Compare this to the market's Sharpe measure, 

 

  SM = 8/23 = .3478 

 

The difference is .0184. 

 

Note that the only-moderate improvement in performance results from the fact that only a 

small position is taken in the active portfolio A because of its large residual variance. 
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We calculate the "Modigliani-squared", or M2 measure, as follows:  

   E(rP*)  =  rf + SP σM = 8% + .3662 × 23% = 16.423% 

  M2 = E(rP*) – E(rM) = 16.423% – 16% = 0.423% 
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    d. To calculate the exact makeup of the complete portfolio, we need the mean excess return 

of the optimal risky portfolio and its variance.  The risky portfolio beta is given by: 

 

 βP = wM + wA × βA = 1.0486 + (–.0486)2.08 = .95 

 

 E(RP) = αP +  βPE(RM) = –.0486(–16.90%) + .95 × 8% = 8.42% 

 

 σ
2
P  = β2

P σ
2
M  + σ

2
eP

  = (.95 × 23)2  + (–.0486)2 × 21809.6 = 528.94  

 

  σP = 23.00% 

 

Since A = 2.8, the optimal position in this portfolio is: 

 

   y =  
8.42

.01 × 2.8 × 528.94   = .5685  

 

In contrast, with a passive strategy: 

 

       y =  
8

.01 × 2.8 × 232   = .5401  

 

which is a difference of .0284.  

 

The final positions of the complete portfolio are: 

 

Bills 1 – .5685  =     43.15%   

M: .5685 × l.0486  =    59.61 
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A: .5685 (–.0486)(–.6142)  =     1.70 

B: .5685 (–.0486)(1.1265)  =  – 3.11 

C: .5685 (–.0486)(–1.2181)  =     3.37 

D: .5685 (–.0486)(1.7058)  =  – 4.71 

     –––––– 

      100.00  [sum is subject to rounding error] 

 

Note that M may include positive proportions of stocks A through D. 
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5. If a manager is not allowed to sell short he will not include stocks with negative alphas in 

his portfolio, so that A and C are the only ones he will consider. 

 

  

α 

 

σ2(e) 

 
α

 σ2(e)  α / σ2(e)
Σα / σ2(e) 

A: 1.6 3364 .000476 .3352 

C: 3.4 3600 .000944 .6648 

   
−−−−−−−−−−−−−−−−−−− −−−−−−−−−−−−−−−

 

   .001420 1.0000 

 

 

The forecast for the active portfolio is: 

 

 α = .3352 × 1.6 + .6648 × 3.4 = 2.80% 

  β = .3352 × 1.3 + .6648 × 0.7 = 0.90 

  σ2(e) = .33522 × 3364 + .66482 × 3600 = 1969.03 

  σ(e) = 44.37% 

 

The weight in the active portfolio is: 

  w0 =  
α / σ2(e)

E(RM) / σ2
M

   =  
2.80 / 1969.03

8 / 232
   =  .0940 

 

and adjusting for beta: 

  w* = 
w0

1 + (1 – β)w0
   =  

.094
1 + (1 – .90)(.094)  

 = .0931 

 

The appraisal ratio of the active portfolio is: 
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  A = α /σe = 2.80 / 44.37 = .0631 

 

and hence, the square of Sharpe's measure is:  

 

  S2 = (8/23)2 + .06312 = .1250  

 

and S = .3535, compared to the market's Sharpe measure SM = .3478.  When short sales 

were allowed (problem 4) , the manager's Sharpe measure was higher, .3662.  The 

reduction in the Sharpe measure is the cost of the short sale restriction. 

 

We calculate the "Modigliani-squared", or M2 measure, as follows:  

   E(rP*)  =  rf + SP σM = 8% + .3535 × 23% = 16.1305% 

  M2 = E(rP*) – E(rM) = 16.1305% – 16% = 0.1305% 

versus .423% when short sales were allowed. 

 

 

 The characteristics of the optimal risky portfolio are: 

 

 βP = wM + wA × βA = 1 – .0931 + (.0931 × .9) = .99 

 

 E(RP) = αP +  βPE(RM) = .0931 × 2.8% + .99 × 8% = 8.18% 

 

 σ
2
P  = β2

P σ
2
M  + σ2(e

P
)= (.99 × 23)2  + .09312 × 1969.03 = 535.54  

 

  σP = 23.14% 

 

With A = 2.8, the optimal position in this portfolio is: 

16-48 



 

   y  =  
8.18

.01 × 2.8 × 535.54   = .5455 

 

 The final positions in each asset are: 

 

 Bills 1 – .5455  =    45.45%   

M: .5455 × (1  – .0931)  =   49.47% 

A: .5455 × .0931 × .3352  =    1.70% 

C: .5455 × .0931 × .6648  =    3.38% 

     ––––––– 

  100.00% 

 

 

    b. The mean and variance of the optimized complete portfolios in the unconstrained and 

short-sales constrained cases, and for the passive strategy are: 

 

         E(RC)         σ2
C  

      –––––––   ––––––––– 

 Unconstrained  .5685 × 8.42 = 4.79  .56852 × 528.94 = 170.95 

  Constrained  .5455 × 8.18 = 4.46  .54552 × 535.54 = 159.36 

  Passive  .5401 × 8.00 = 4.32  .54012 × 529.00 = 154.31 

 

 The utility level, E(rC) – .005Aσ
2
C  is: 

 

  Unconstrained  8 + 4.79 – .005 × 2.8 × 170.95 = 10.40 

  Constrained  8 + 4.46 – .005 × 2.8 × 159.36 = 10.23 

  Passive  8 + 4.32 – .005 × 2.8 × 154.31 = 10.16 
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6.   a. The optimal passive portfolio is obtained from equation (8.7) in Chapter 8 on Optimal 

Risky Portfolios. 

 

 wM = 
E(RM)σ

2
H – E(RH)Cov(rH,rM)

E(RM)σ
2
H + E(RH)σ

2
M – [E(RH) + E(RM)]Cov(rH,rM)

  

 

where  E(RM) = 8%,  E(RH) = 2%  and   Cov(rH,rM) = ρσMσH =.6 ×  23 × 18 = 248.4 

 

 wM = 
8 × 182 – 2 × 248.4

8 × 182  + 2 × 232  – (8 + 2)248.4   = 1.797 

 

and  

 wH = – .797 

 

If short sales are not allowed, portfolio H would have to be left out of the passive 

portfolio because the weight on H is negative. 

 

    b. With short sales allowed, 

 

 E(Rpassive) = 1.797 × 8% + (–.797) × 2% = 12.78% 

 

 σ
2
passive   =  (1.797 × 23)2 + [(–.797) × 18]2 + 2 × 1.797 × (–.797) × 248.4  = 1202.54

  

  σpassive   = 34.68% 
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Sharpe's measure in this case is: 

 

 Spassive  =  12.78 / 34.68 = .3685 

 

compared with the market's Sharpe measure of 

 

 SM = 8 / 23 = .3478 

 

     c. The improvement in utility for the expanded model of H and M versus a portfolio of M 

alone is calculated below for A = 2.8. 

 

 y =  
12.78

 .01 ×  2.8 × 1202.54   = .3796 

 

Therefore,  

 

 Upassive = 8 + (12.78 × .3796)  –  (.005 × 2.8 × .37962 × 1202.54)  =  10.43  

 

which is greater than Upassive = 10.16 from problem 5. 

 

 

 

7. The first step is to find the beta of the stocks relative to the optimized passive portfolio.  

For any stock i, the covariance with a portfolio is the sum of the covariances with the 

portfolio components, accounting for the weights of the components.  Thus, 

 

 βi  =   
Cov(ri, rpassive)

σ
2
passive 

  

16-51 



 

       =   
βiMwMσ

2
M + βiHwHσ

2
H

σ
2
passive

  

 

Therefore, 

 

  βA =  
1.2 × 1.797 × 232 + 1.8 × (–.797)182

1202.54    = .5621 

 

 βB =   
1.4 × 1.797 × 232 + 1.1 × (–.797)182

1202.54    = .8705 

 

 βC =   
0.5 × 1.797 × 232 + 1.5 × (–.797)182

1202.54    = .0731 

 

 βD  =  
1.0 × 1.797 × 232 + 0.2 × (–.797)182

1202.54    = .7476 
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Now the alphas relative to the optimized portfolio are: 

  αi   = E(ri) – rf – βi,passive × E(Rpassive) 

  αA = 20 – 8 – .5621 × 12.78 =   4.82% 

  αB = 18 – 8 – .8705 × 12.78 = –1.12% 

  αC = 17 – 8 – .0731 × 12.78 =   8.07% 

  αD = 12 – 8 – .7476 × 12.78 = –5.55% 

 

The residual variances are now obtained from: 

 

 σ2(ei; passive)=  σ2
i     –  (β

2
i:passive   × σ2

passive  ) 

 

where σ
2
i   = β2

M σ
2
M  + σ2(ei) from Problem 4. 

 σ2(eA) = (1.3 × 23)2 + 582 – (.5621 × 34.68)2 = 3878.01 

 σ2(eB) = (1.8 × 23)2 + 712 – (.8705 × 34.68)2 = 5843.59 

 σ2(eC) = (0.7 × 23)2 + 602 – (.0731 × 34.68)2 = 3852.78 

 σ2(eD) = (1.0 × 23)2 + 552 – (.7476 × 34.68)2 = 2881.80 

 

From this point, the procedure is identical to that of problem 6: 

 

 
α

 σ2(e)  
α / σ2(eA)

Σα / σ2(eA)  

A   .001243   1.0189 

B –.000192 –0.1574 

C   .002095   1.7172 

D –.001926 –1.5787 

Total   .001220   1.0000 

 

16-53 



 

The active portfolio parameters are: 

 

α =  1.0189 × 4.82 + (–0.1574)(–1.12) + 1.7172 × 8.07 + (–1.5787)(–5.55) = 27.71% 

 

β = 1.0189 × .5621 + (–0.1574)(.8705) + 1.7172 × .0731 + (–1.5787)(.7476) = –0.6190 

 

σ2(e) = 1.01892 × 3878.01 + (–0.1574)2 × 5843.59 

  + 1.71722 × 3852.78 + (–1.5787)2 × 2881.80 = 22,714.03 
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The proportions in the overall risky portfolio can now be determined. 

 

 w0 = 
α/σ2(e)

E(Rpassive)/σ2
passive

   =  
27.71 / 22,714.03
12.78 / 1202.54    =  .1148 

 

 w* =  
.1148

1 + (1 + 0.6190).1148  = .0968 

 

     a. Sharpe's measure for the optimal risky portfolio is 

 

 S2 = S2
passive  + [α/σ2(e)]2 =  .36852 +  

27.712

22,714.03   = .1696 

 

 S  = .4118  compared to Spassive = .3685 

 

 The difference in the Sharpe measure is therefore .0433. 

 

     b. The beta of the optimal risky portfolio is: 

 

 βP = w*βA + (1 – w*) = .0968(–0.6190) + .9032 = .8433 

 

The mean excess return of this portfolio is: 

 

 E(R) = .0968 × 27.71% + .8433 × 12.78% = 13.46%  

 

and its variance and standard deviation are: 

 

 σ2 = .84332 × 1202.54 + .09682 × 22714.03 = 1068.03 
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 σ = 32.68% 

 

Therefore, the position in it would be: 

 

 y  =  
13.46

.01 × 2.8 × 1068.03   = .4501  

 

 

 The utility value for this portfolio is: 

 

 U = 8  +  (.4501 × 13.46)  –  (.005 × 2.8 × .45012 × 1068.03)  =  11.03 

 

which is superior to all previous alternatives. 

 

 

 

8.  If short sales are not allowed, then the passive portfolio reverts to M, and the solution 

mimics the solution to problem 5. 

 

 

9. All alphas are reduced to .3 times their values in the original case.  Therefore, the relative 

weights of each security in the active portfolio are unchanged, but the alpha of the active 

portfolio is only .3 times its previous value, .3 × 16.90% = 5.07%, and the investor will 

take a smaller position in the active portfolio. 

 

 The optimal risky portfolio has a proportion w* in the active portfolio as follows: 
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 w0 = 
α / σ2(e)

[E(rM)–rf] / σ
2
M

   =  
–5.07 / 21,809.6

8 / 232    = –.01537 

 

The negative position is justified for the reason given earlier. 

 

The adjustment for beta is 

 

 w* = 
w0

1 + (1 – β)w0
   =  

–.01537
1 + (1 – 2.08)(–.01537)  

 = –.0151 

 

Because w* is negative, we end up with a positive position in stocks with positive alphas 

and vice versa. The position in the index portfolio is: 

  

  1 – (–.0151) = 1.0151 

 

     To calculate Sharpe's measure for the optimal risky portfolio we need the appraisal ratio 

for the active portfolio and Sharpe's measure for the market portfolio. The appraisal ratio 

of the active portfolio is .3 times its previous value: 

 

  A = α / σ(e)= –5.07/147.68  = –.0343 

 

and  A2 =.00118 

 

 Hence, the square of Sharpe's measure of the optimized risky portfolio is : 

 

  S2 = S2
M  + A2 = ( 

8
23

  )2 + .00118 = .1222 
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and  S = .3495 

 

Compare this to the market's Sharpe measure, 

 

  SM = 8/23 = .3478 

 

The difference is .0017. 

 

Note that the reduction of the forecast alphas by a factor of .3 reduced the squared 

appraisal ratio and improvement in the squared Sharpe ratio by a factor of (.3)2 = .09. 
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CHAPTER 20:  
OPTIONS MARKETS: INTRODUCTION 

 
 

1.      Cost  Payoff  Profit 

 Call option, X = 95 12.20   10 − 2.20 
 Put option, X = 95 1.65     0 – 1.65 
 Call option, X = 105 4.70     0 – 4.70 
 Put option, X = 105 4.40     0 – 4.40 
 Call option, X = 115 1.20     0 – 1.20 
 Put option, X = 115 11.00   10 − 1.00 

  
 
2.  In terms of dollar returns:  
 
           Stock price:  $80 $100 $110    $120 
 All stocks (100 shares)  8,000 10,000 11,000 12,000 
 All options (1000 options) 0 0 10,000  20,000 
 Bills + 100 options  9,360  9,360 10,360 11,360 
 
 In terms of rate of return, based on a $10,000 investment:  
 
      Stock price:  $80 $100 $110    $120 
 All stocks    –20%  0%  10%      20% 
 All options    –100% –100% 0%    100% 
 Bills + options   –6.4%  –6.4%  3.6%    13.6% 
 
 

  

All options

All stocks

Bills plus options

ST

100

–100

0

– 6.4

Rate of return (%)

100

 110
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3. a. From put-call parity, P  =  C  –  S0  +  X/(1 + rf)T 

   P = 10 – 100 + 100/(1.10)1/4 = $7.645 
 
 b. Purchase a straddle, i.e., both a put and a call on the stock. The total cost of the 

straddle would be $10 + $7.645 = $17.645, and this is the amount by which the 
stock would have to move in either direction for the profit on the call or put to 
cover the investment cost (not including time value of money considerations). 
Accounting for time value, the stock price would need to swing in either 
direction by $17.645 × (1.10)1/4 = $18.07.  

 
 
4. a.  From put-call parity, C = P + S0 – X/(l + rf)T 

  C = 4 + 50 – 50/(1.10)1/4 = $5.18 
 
 b. Sell a straddle, i.e., sell a call and  a put to realize premium income of $4 + $5.18 

= $9.18.  If the stock ends up at $50, both the options will be worthless and your 
profit will be $9.18.  This is your maximum possible profit since at any other 
stock price, you will need to pay off on either the call or the put. The stock price 
can move by $9.18 in either direction before your profits become negative.  

 
 c. Buy the call, sell (write) the put, lend $50/(1.10)1/4.  The payoff is as follows: 
 
 Position Immediate CF    CF in 3 months  
     ST ≤ X ST > X 
     –––––– –––––– 
  Call (long)    C = 5.18 0 ST – 50 
  Put (short)  – P = – 4.00 –(50 – ST) 0 
  Lending position   50/(1.10)1/4 = 48.82  50   50 
    –––––––––––––––––– ––––––– ––––––– 

  TOTAL C – P + 
 50 

1.101/4  = $50.00 ST  ST 

 
 By the put-call parity theorem, the initial outlay equals the stock price, S0, or $50. 

In either scenario, you end up with the same payoff as you would if you bought the 
stock itself.  

 
 
5. a. Outcome: ST ≤ X ST > X 
    –––––––––––––––––– 
  Stock  ST + D ST + D 
  Put  X – ST 0 
    –––––––––––––––––– 
  Total  X + D ST + D 
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 b. Outcome: ST ≤ X ST > X 
    –––––––––––––––––– 
  Call  0  ST – X 
  Zeros  X + D  X + D 
    –––––––––––––––––– 
  Total  X + D  ST + D 
 
  The total payoffs for the two strategies are equal whether or not ST exceeds X. 
 
 
 c. The stock-plus-put portfolio costs S0 + P to establish.  The call-plus-zero 

portfolio costs C + PV(X + D).  Therefore, 
 
  S0 + P = C + PV(X + D) 
 
  which is identical to equation 20.2. 
 
 
6. a. Butterfly Spread 
 
Position ST < X1 X1 ≤ ST ≤ X2 X2 < ST ≤ X3 X3 < ST 
Long call (X1)     0 ST – X1 ST – X1 ST – X1 
Short 2 calls (X2)     0 0 –2(ST – X2) –2(ST – X2) 
Long call (X3)     0 0 0 ST – X3 

Total     0 ST – X1 2X2 – X1 – ST (X2–X1 ) – (X3–X2) = 0 
 
 

 

 X2 – X1

ST
X1 X2

Payoff

X3  
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b.  Vertical combination 
 
Position ST < X1 X1 ≤ ST ≤ X2 X2 < ST 
Buy call (X2) 0 0 ST – X2 
Buy put (X1) X1 – ST 0 0 
Total X1 – ST 0 ST – X2 
 
 

 

 X1

ST
X1 X2

Payoff

 
 
 
 
7.  Bearish spread 
 
 Position ST < X1 X1 ≤ ST ≤ X2 X2 < ST 
 ––––––––––– –––––– –––––––––– ––––––––– 
 Buy Call (X2)     0    0  ST – X2 
 Sell Call (X1)     0 –( ST – X1) –( ST – X1) 
 ––––––––––– –––––– –––––––––– ––––––––– 
 Total     0    X1 – ST    X1 – X2 
 
 

 

      Payoff

  0
STX1 X2

Payoff
–(X2 –X1)

 
 
 

16-62 



8. a. By writing covered call options, Jones takes in premium income of $30,000.  If 
the price of the stock in January is less than or equal to $45, he will have his 
stock plus the premium income. But the most he can have is $450,000 + $30,000 
because the stock will be called away from him if its price exceeds $45.  (We are 
ignoring interest earned on the premium income from writing the option over this 
short time period.)  The payoff structure is:  

 
   Stock price   Portfolio value  
   less than $45   10,000 times stock price + $30,000 
   more than $45   $450,000 + $30,000  =  $480,000 
 
 
  This strategy offers some extra premium income but leaves substantial downside 

risk. At an extreme, if the stock price fell to zero, Jones would be left with only 
$30,000. The strategy also puts a cap on the final value at $480,000, but this is 
more than sufficient to purchase the house.  

 
 b.  By buying put options with a $35 exercise price, Jones will be paying $30,000 in 

premiums to insure a minimum level for the final value of his position. That 
minimum value is $35 × 10,000 – $30,000  =  $320,000.  This strategy allows for 
upside gain, but exposes Jones to the possibility of a moderate loss equal to the 
cost of the puts.  The payoff structure is:  

 
   Stock price   Portfolio value  
   less than $35   $350,000 – $30,000 = $320,000 
   more than $35   10,000 times stock price – $30,000  
 
 c. The net cost of the collar is zero.  The value of the portfolio will be as follows: 
 
   Stock price   Portfolio value  
   less than $35   $350,000 
   between $35 and $45  10,000 times stock price 
   more than $45   $450,000 
 
 
  If the stock price is less than or equal to $35, the collar preserves the $350,000 in 

principal.  If the price exceeds $45 Jones gains up to a cap of $450,000.  In between, 
his proceeds equal 10,000 times the stock price. 

 
 The best strategy in this case would be (c) since it satisfies the two requirements of 

preserving the $350,000 in principal while offering a chance of getting $450,000.  
Strategy (a) seems ruled out since it leaves Jones exposed to the risk of substantial 
loss of principal. 

 
 Our ranking would be:   (1) c     (2) b     (3) a      
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9. a. Protective Put   ST ≤ 780  ST > 780 
  –––––––––––––––––––––––––––––––––––––––––––– 
  Stock   ST   ST 
  Put    780 – ST   0   
  –––––   –––––––  ––– 
  Total   780   ST 
 
  Bills and Call  ST ≤ 840  ST > 840 
  –––––––––––––––––––––––––––––––––––––––––––– 
  Bills   840   840 
  Call    0   ST – 840 
  –––––   ––––   ––––––– 
  Total   840   ST 
   
 
 

 

Payoff

ST

840

780

780 840

Bills plus calls

Protective put strategy

 
 
 
 
 b. The bills plus call strategy has a greater payoff for some values of ST and never a lower 

payoff. Since its payoffs are always at least as attractive and sometimes greater, it must 
be more costly to purchase. 

 
 c.  The initial cost of the stock plus put position is 906; that of the bills plus call position is 

930.  
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 ST = 700

–––––––
 ST = 840
–––––––

ST = 900 
––––––– 

ST = 960
–––––––

  Stock 700 840 900 960
+Put  80 0 0 0
  Payoff  780 840 900 960
  Profit 
 

–126 –66 –6 54

  Bill 840 840 840 840
+Call  0 0 60 120
  Payoff 840 840 900 960
  Profit –90 –90 –30 +30
 
 

 

Profit

Bills plus calls

Protective put

-30

-126

780 900 ST

 

 
 d. The stock and put strategy is riskier. It does worse when the market is down and 

better when the market is up. Therefore, its beta is higher.  
 
 e.  Parity is not violated because these options have different exercise prices. Parity 

applies only to puts and calls with the same exercise price and expiration date.  
 
 
 
10. The farmer has the option to sell the crop to the government for a guaranteed 

minimum price if the market price is too low. If the support price is denoted PS and 
the market price Pm then the farmer has a put option to sell the crop (the asset) at an 
exercise price of PS even if the price of the underlying asset, P, is less than PS. 
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11. The bondholders have in effect made a loan which requires repayment of B dollars, 
where B is the face value of bonds. If, however, the value of the firm, V, is less than 
B, the loan is satisfied by the bondholders taking over the firm. In this way, the 
bondholders are forced to “pay” B (in the sense that the loan is cancelled) in return 
for an asset worth only V. It is as though the bondholders wrote a put on an asset 
worth V with exercise price B.  Alternatively, one may view the bondholders as 
giving the right to the equityholders to reclaim the firm by paying off the B dollar 
debt. They’ve issued a call to the equity holders.  

 
 
12. The manager gets a bonus if the stock price exceeds a certain value and gets nothing 

otherwise.  This is the same as the payoff to a call option.  
 
 
13. a. If one buys a call option and writes a put option on a T-bond, the total payoff to 

the position at maturity is ST – X, where ST  is the price of the T-bond at the 
maturity date, time T.  This is equivalent to the profits on a forward or futures 
position with futures price X.  If you choose an exercise price, X, equal to the 
current T-bond futures price, the profit on the portfolio will replicate that of 
market-traded futures. 

 
 b. Such a position will increase the portfolio duration, just as adding a T-bond 

futures contract would increase duration.  As interest rates fall, the portfolio 
gains additional value, so duration is longer than it was before the synthetic 
futures position was established. 

 
 c. Futures can be bought and sold very cheaply and quickly.  They give the 

manager flexibility to pursue strategies or particular bonds that seem attractively 
priced without worrying about the impact on portfolio duration.  The futures can 
be used to make any adjustments to duration necessitated by other portfolio 
actions. 

 
 
14. a.  ST < 105 105 ≤ ST ≤ 110 ST > 110 
          
 Written Call 0 0 – (ST – 110) 
 Written Put – (105 – ST) 0      0 
          
 Total ST – 105 0 110 – ST 
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ST
105 110

Payoff

Write callWrite put

 
 
 
 

b. Proceeds from writing options: 
 
 Call  = $2.85 
 Put   = 4.40 
 Total  = $7.25 
 
 If IBM sells at $107, both options expire out of the money, and profit = $7.25.  

If IBM sells at $120 the call written results in a cash outflow of $10 at maturity, 
and an overall profit of $7.25  –  $10  =  −$2.75. 

 
c. You break even when either the put or the call written results in a cash outflow 

of $10.25.  For the put, this would require that 7.25 = 105 – S, or S = $97.75.  
For the call this would require that $7.25 = S – 110, or S = $117.25. 

 
 d. The investor is betting that IBM stock price will have low volatility.  This 

position is similar to a straddle.   
 
 
15. The put with the higher exercise price must cost more.  Therefore, the net outlay to 

establish the portfolio is positive.  The payoff and profit diagram is: 
 

 

  0
ST

Payoff5

90 95

Profit

Net outlay to establish
position
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16. Buy the X = 62 put (which should cost more but does not) and write the X = 60 put.  

Your net outlay is zero, since the options have the same price.  Your proceeds at 
maturity may be positive, but cannot be negative. 

 
     ST < 60 60 ≤ ST ≤ 62  ST > 62 
     ––––––––––––––––––––––––––––––––––––– 
 Buy put (X = 62)  62 – ST  62 – ST   0 
 Write put (X = 60) – (60 – ST ) 0   0 
     ––––––––––––––––––––––––––––––––––––– 
  TOTAL  2  62 – ST   0 
 
 
 

 

  0
ST

2

60 62

Payoff = Profit (because net investment = 0)

 
 
 
 
17. According to put-call parity (assuming no dividends), the present value of a payment of 

$110 can be calculated using the options with March maturity and exercise price of 
$110. 

 
 PV(X)  = S0  +  P  –  C 
 PV(110) = 105.30  +  7.30  –  2.85  =  $109.75 
 
 
18. The following payoff table shows that the portfolio is riskless with time-T value 

equal to $10.  Therefore, the risk-free rate must be $10/$9.50 – 1 = .0526 or 5.26%. 
 
     ST ≤ 10  ST > 10 
  –––––––––––––––––––––––––––––––––––––––––––– 
  Buy stock  ST   ST 
  Write call   0    – (ST – 10) 
  Buy put   10 – ST   0    
     –––––––  –––––––– 
  Total   10   10 
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19. From put-call parity, C  –  P  =  S0  –  X/(l + rf)T 

 
 If the options are at the money, then S0 = X and therefore,  
 

C  –  P  =  X  –  X/(l + rf)T 
 

which must be positive.  Therefore, the right-hand side of the equation is positive, 
and we conclude that C > P. 

 
 
 
20. a.b.  ST < 100 100 ≤ ST ≤ 110 ST > 110 
   ––––––––––––––––––––––––––––––––––––––––– 
  Buy put   (X=110)    110 – ST    110 – ST 0 
  Write put (X=100) – (100 – ST ) 0 0 
   –––––––––––         ––––––––– –– 
  Payoff at expiration    10   110 – ST 0 
 
 
 The net outlay to establish this position is positive.  The put that you buy has a 

higher exercise price and therefore must cost more than the one that you write.  
Therefore, net profits will be less than the payoff at time T. 

 
 
  

  

  0
ST110100

  10

Payoff

Profit
 

 
 
 
 c. The value of this portfolio generally decreases with the stock price.  Its beta 

therefore is negative. 
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21.  a. Joe’s strategy 
      Payoff  
    Cost ST < 400 ST > 400 
  Stock index  400 ST  S 
  Put option (X=400)  20 400 – ST 0  
  Total   420 400 S  
  Profit = payoff – 420   –20 ST – 420 
 
  Sally’s Strategy  
        Payoff  
    Cost ST < 390 ST > 390 
  Stock index  400 ST  ST 
  Put option (X=390)  15 390 – ST 0  
  Total   415 390 S  
  Profit = payoff – 415   –25 ST – 415 
 
 

  

Profit

Joe
Sally

-20
-25

390 400 ST

 
 

 
b. Sally does better when the stock price is high, but worse when the stock price is 

low.  (The break-even point occurs at S = $395, when both positions provide 
losses of $20.)  

 
c. Sally’s strategy has greater systematic risk.  Profits are more sensitive to the value 

of the stock index. 
 

 
22. This strategy is a bear spread.  The initial proceeds are $9 – $3 = $6.  The ultimate 

payoff is either negative or zero: 
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   ST < 50 50 ≤ ST ≤ 60 ST > 60 
   ––––––––––––––––––––––––––––––––––––––––– 
  Buy call   (X = 60) 0  0   ST – 60 
  Write call (X = 50) 0  – (ST – 50) – (ST – 50) 
   ––––––        –––––––––– –––––––– 
  TOTAL 0  – (ST – 50) –10 
 
 c. Breakeven occurs when the payoff offsets the initial proceeds of $6, which occurs 

at a stock price of ST = $56.  The investor must be bearish: the position does worse 
when the stock price increases. 

 
 

  

     0 
ST50

60

6

-10

- 4 Profit

Payoff
 

 
 
 
23. Buy a share of stock, write a call with X = 50, write a call with X = 60, and buy a call 

with X = 110. 
 
  ST < 50 50 ≤ ST ≤ 60 60 < ST ≤ 110 ST > 110 
  –––––––––––––––––––––––––––––––––––––––––––––––– 
  Buy share of stock ST  ST  ST  ST  
  Write call (X = 50) 0  – (ST – 50) – (ST – 50) – (ST – 50) 
  Write call (X = 60) 0  0 – (ST – 60) – (ST – 60) 
  Buy call (X = 110) 0  0 0 ST – 110 
   ––––––        –––––––––– –––––––– ––––––––– 
  TOTAL ST  50 110 – ST  0 
 
 
 The investor is making a volatility bet.  Profits will be highest when volatility is low and the 

stock price ends up in the interval between $50 and $60. 
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24. a. (i) 

 b. (ii)  [Profit = 40 – 25 + 2.50 – 4.00] 

 c. (ii)  [Conversion premium is $200, which is 25% of $800] 

 d. (i) 

 e. (ii) [2 × $(55–45)  –  (2 × $5)  –  $4] 

 f. (i) 
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CHAPTER 24: PERFORMANCE EVALUATION 

 

 

1. a. Arithmetic average: –rABC = 10%       –rXYZ = 10% 

 

  b. Dispersion:  σABC = 7.07%,  σXYZ = 13.91%.  XYZ has greater dispersion.  

(We used 5 degrees of freedom to calculate standard deviations.) 

 c. Geometric average:  
  rABC = (1.2 × 1.12 × 1.14 × 1.03 × 1.01)1/5 – 1 = .0977 = 9.77%  
  rXYZ = (1.3 × 1.12 × 1.18 × 1.0 × .90)1/5 – 1 = .0911 = 9.11% 

 

  Despite the equal arithmetic averages, XYZ has a lower geometric average.  The 

reason is that the greater variance of XYZ drives the geometric average further 

below the arithmetic average.  

 

  d. In terms of "forward looking" statistics, the arithmetic average is the better 

estimate of expected return.  Therefore, if the data reflect the probabilities of 

future returns, 10% is the expected return of both stocks. 

 

2. a. Time-weighted average returns are based on year-by-year rates of return. 

 

  Year   Return [(capital gains + dividend)/price] 
  1998-1999    [(120 – 100) + 4]/100 = 24.00% 
  1999-2000    [(90 – 120) + 4]/120 = –21.67% 
  2000-2001    [(100 – 90) + 4]/90   = 15.56% 

 

  Arithmetic mean: (24  – 21.67 + 15.56)/3 = 5.96%  
  Geometric mean:  (1.24 × .7833 × 1.1556)1/3 – 1 = .0392 = 3.92% 
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 b. Date Cash flow  Explanation     
  1/1/98 –300  Purchase of three shares at $100 each. 

  1/1/99 –228  Purchase of two shares at $120 less dividend income on 

three shares held. 

 
  1/1/00   110 Dividends on five shares plus sale of one share at $90. 

  1/1/01   416 Dividends on four shares plus sale of four shares at $100 

each. 
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      416 

 

 

 

     110 

 

 

  Date: 1/1/98 1/1/99 1/1/00 1/1/01 

 

 

 

                     −228 

 

       −300 

 

 Dollar-weighted return = Internal rate of return = –.1607%. 

 

 

3. Time  Cash flow ($)  Holding period return 

    0  3(–90) = –270 

    1        100  (100–90)/90 = 11.11% 

    2        100                0 

    3        100                0 

 

 a. Time-weighted geometric average rate of return = (1.1111 × 1.0 × 1.0)1/3 – 1 = 

.0357 = 3.57% 
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  b. Time-weighted arithmetic average rate of return = (11.11 + 0 + 0)/3 = 3.70%.  

The arithmetic average is always greater than or equal to the geometric 

average; the greater the dispersion, the greater the difference. 

 

  c. Dollar-weighted average rate of return = IRR = 5.46%.  [You can find this 

using a financial calculator by setting n = 3, PV = (–)270, FV = 0, PMT = 

100, and solving for the interest rate.]  The IRR exceeds the other averages 

because the investment fund was the largest when the highest return occurred. 

 

 

4. a.     E(r)  σ   β  

  Portfolio A   12 12   .7 

  Portfolio B   16 31 1.4 

  Market index  13 18 1.0 

  Risk-free asset    5   0 0.0 

 

  The alphas for the two portfolios are:  

 
  αA = 12% – [5% + 0.7(13% – 5%)] =    1.4% 

  αB = 16% – [5% + 1.4(13% – 5%)] = – 0.2% 

  

  Ideally, you would want to take a long position in A and a short position in B.  

 

 b. If you will hold only one of the two portfolios, then the Sharpe measure is the 

appropriate criterion: 
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    SA =   
12 – 5

12    =  .583 

 

    SB =   
16 – 5

31    =  .355 

 

  Portfolio A is preferred using the Sharpe criterion. 

 

 

5. a.   Stock A Stock B 

  (i) Alpha is the intercept 

    of the regression  1% 2% 

 

  (ii) Appraisal ratio = αp/σ(ep)  .0971 .1047 

 
  (iii) Sharpe measure* = (rp – rf)/σp .4907 .3373 

 
  (iv) Treynor measure** = (rp – rf)/βp 8.833 10.500 

 

 * To compute the Sharpe measure, note that for each stock, rp – rf can be 

computed from the right-hand side of the regression equation, using the 

assumed parameters rM = 14% and rf = 6%.  The standard deviation of 

each stock's returns is given in the problem. 

 

 ** The beta to use for the Treynor measure is the slope coefficient of the 

regression equation presented in the problem. 

 

 b. (i) If this is the only risky asset, then Sharpe’s measure is the one to use.  

A’s is higher, so it is preferred. 
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  (ii) If the stock is mixed with the index fund, the contribution to the overall 

Sharpe measure is determined by the appraisal ratio; therefore, B is 

preferred. 

 

  (iii) If it is one of many stocks, then Treynor’s measure counts, and B is 

preferred. 

 

 

6. We need to distinguish between market timing and security selection abilities.  The 

intercept of the scatter diagram is a measure of stock selection ability.  If the 

manager tends to have a positive excess return even when the market’s performance 

is merely “neutral”  (i.e., has zero excess return) then we conclude that the manager 

has on average made good stock picks.  Stock selection must be the source of the 

positive excess returns. 

 

 Timing ability is indicated by the curvature of the plotted line.  Lines that become 

steeper as you move to the right of the graph show good timing ability.  The steeper 

slope shows that the manager maintained higher portfolio sensitivity to market 

swings (i.e., a higher beta) in periods when the market performed well.  This ability 

to choose more market-sensitive securities in anticipation of market upturns is the 

essence of good timing.  In contrast, a declining slope as you move to the right 

means that the portfolio was more sensitive to the market when the market did 

poorly and less sensitive when the market did well.  This indicates poor timing. 

 We can therefore classify performance for the four managers as follows: 

 

  Selection Ability Timing Ability 
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 A.  Bad   Good 

 B.  Good   Good 

 C.  Good   Bad 

 D.  Bad   Bad 

 

 

7. a.  Bogey: .60 × 2.5%  +  .30 × 1.2%  +  .10 × 0.5%  =  1.91% 

   Actual: .70 × 2.0%  +  .20 × 1.0%  +  .10 × 0.5%  =  1.65% 

   Underperformance:              .26% 

 

 

 b. Security Selection: 

 

    (1)  (2)  (3) = (1) × (2) 

   Differential return Manager's  Contribution  

    within market portfolio      to  

 Market  (Manager – index) weight  performance 
 Equity –0.5%  .70           –0.35% 

 Bonds –0.2%  .20           –0.04 

 Cash    0.0  .10             0  
 Contribution of security selection            –0.39% 
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 c. Asset Allocation 

            (1)  (2)   (3) = (1) × (2)  

   Excess weight:       Index     Contribution  

 Market            Manager – benchmark      return    to performance 

 Equity         .10             2.5%         .25% 

 Bonds       –.10              1.2       –.12 

 Cash               0              0.5         .0__ 

 Contribution of asset allocation           .13% 

 

 Summary 
 Security selection  – .39% 

 Asset allocation        .13% 

 Excess performance    – .26% 

 

 

8. a. Total value added 

 

   Manager return = .30 × 20  +  .10 × 15  +  .40 × 10  +  .20 × 5    = 12.50% 

   Benchmark (bogey) = .15 × 12  +  .30 × 15  +  .45 × 14  +  .10 × 12  = 13.80% 

   Added value =       –   1.30% 

 

 b. Added value from country allocation 

 

   (1)  (2) (3) = (1) × (2) 

   Excess weight: Index return Contribution  

 Country                   Manager – benchmark minus bogey to performance 

 UK     .15         –1.8%   –.27% 
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 Japan   –.20           1.2   –.24 

 U.S.   –.05           0.2   –.01 

 Germany     .10         –1.8   –.18 
 Contribution of country allocation      –.70% 

 

 

 c. Added value from stock selection 

 

    (1)  (2)  (3) = (1) × (2) 

   Differential return Manager's  Contribution  

    within country country      to  

 Market  (Manager – index) weight  performance 

 

 UK     8%   .30     2.4% 

 Japan     0   .10     0.0 

 U.S.  – 4   .40   –1.6 

 Germany  – 7   .20   –1.4 
 Contribution of stock selection      –0.6% 

 

 

9.  Support: A manager could be a better performer in one type of circumstance.  For 

example, a manager who does no timing, but simply maintains a high beta, will do 

better in up markets and worse in down markets.  Therefore, we should observe 

performance over an entire cycle.  Also, to the extent that observing a manager over 

an entire cycle increases the number of observations, it would improve the reliability 

of the measurement.   
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 Contradict: If we adequately control for exposure to the market (i.e., adust for beta), 

then market performance should not affect the relative performance of individual 

managers.  It is therefore not necessary to wait for an entire market cycle to pass 

before you evaluate a manager. 

 

 

10. It does, to some degree, if those manager groups can be made sufficiently 

homogeneous with respect to style.  

 

 

11. a. The manager’s alpha is  10% – [6% + .5(14% – 6%)] = 0 

 

 b. From Black-Jensen-Scholes and others, we know that, on average, portfolios 

with low beta have had positive alphas.  (The slope of the empirical security 

market line is shallower than predicted by the CAPM -- see Chapter 13.)  

Therefore, given the manager's low beta, performance could be sub-par 

despite the estimated alpha of zero. 

 

 

12. a. The following briefly describes one strength and one weakness of each 

manager. 

 

  1. Manager A 

 

   Strength.  Although Manager A’s one-year total return was slightly below 

the international index return (–6.0 percent versus –5.0 percent, 

respectively), this manager apparently has some country/security return 
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expertise.  This large local market return advantage of 2.0 percent exceeds 

the 0.2 percent return for the international index. 

 

   Weakness.  Manager A has an obvious weakness in the currency 

management area.  This manager experienced a marked currency return 

shortfall, with a return of –8.0 percent versus –5.2 percent for the index. 

 

16-83 



  2. Manager B 

 

   Strength.  Manager B’s total return exceeded that of the index, with a 

marked positive increment apparent in the currency return.  Manager B 

had a –1.0 percent currency return versus a –5.2 percent currency return 

on the international index.  Based on this outcome, Manager B’s strength 

appears to be some expertise in the currency selection area. 

 

   Weakness.  Manager B had a marked shortfall in local market return.  

Therefore, Manager B appears to be weak in security/market selection 

ability. 

 

 b. The following strategies would enable the fund to take advantage of the 

strengths of the two managers and simultaneously minimize their weaknesses. 

 

  1. Recommendation:  One strategy would be to direct Manager A to make no 

currency bets relative to the international index and to direct Manager B to 

make only currency decisions, and no active country or security selection 

bets. 

 

   Justification:  This strategy would mitigate Manager A’s weakness by 

hedging all currency exposures into index-like weights.  This would allow 

capture of Manager A’s country and stock selection skills while avoiding 

losses from poor currency management.  This strategy would also mitigate 

Manager B’s weakness, leaving an index-like portfolio construct and 

capitalizing on the apparent skill in currency management. 
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  2. Recommendation:  Another strategy would be to combine the portfolios of 

Manager A and Manager B, with Manager A making country exposure 

and security selection decisions and Manager B managing the currency 

exposures created by Manager A’s decisions (providing a “currency 

overlay”). 

 

   Justification:  This recommendation would capture the strengths of both 

Manager A and Manager B and would minimize their collective 

weaknesses. 

 

 

13. a. Indeed, the one year results were terrible, but one year is a poor statistical 

base on which to draw inferences.  Moreover, this fund was told to adopt a 

long-term horizon.  The Board specifically instructed the investment manager 

to give priority to long term results.  

 

 b. The sample of pension funds had a much larger share in equities than did 

Alpine. Equities performed much better than bonds. Yet Alpine was told to 

hold down risk, investing at most 25% of its assets in common stocks. 

(Alpine’s beta was also somewhat defensive.)  Alpine should not be held 

responsible for an asset allocation policy dictated by the client. 
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 c. Alpine’s alpha measures its risk-adjusted performance compared to the 

market’s. 

  α = 13.3% – [7.5% + .9(13.8% – 7.5%)] = .13%, actually above zero. 

 

 d. Note that the last 5 years, particularly the last one, have been bad for bonds, 

the asset class that Alpine had been encouraged to hold.  Within this asset 

class, however, Alpine did much better than the index fund.  Moreover, 

despite the fact that the bond index underperformed both the actuarial return 

and T-bills, Alpine outperformed both.  Alpine’s performance within each 

asset class has been  superior on a risk-adjusted basis.  Its overall 

disappointing returns were due to a heavy asset allocation weighting towards 

bonds, which was the Board’s, not Alpine’s, choice. 

 

 e. A trustee may not care about the time-weighted return, but that return is more 

indicative of the manager’s performance. After all, the manager has no control 

over the cash inflow of the fund.  

 

 

14. Method I does nothing to separate the effects of market timing versus security 

selection decisions.  It also uses a very questionable “neutral position,” the 

composition of the portfolio at the beginning of the year. 

 

 Method II is not perfect, but is the best of the three techniques.  It at least tries to 

focus on market timing by examining the returns on portfolios constructed from 

bond market indexes using actual weights in various indexes versus year-average 

weights.  The problem with the method is that the year-average weights need not 

correspond to a client’s “neutral” weights.  For example, what if the manager were 
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optimistic over the whole year regarding long-term bonds?  Her average weighting 

could reflect her optimism, and not a neutral position. 

 

 Method III uses net purchases of bonds as a signal of bond manager optimism.  But 

such net purchases can be due to withdrawals from or contributions to the fund 

rather than the manager’s decisions.  (Note that this is an open-ended mutual fund.)  

Therefore, it is inappropriate to evaluate the manager based on whether net 

purchases turn out to be reliable bullish or bearish signals. 

 

 

15. a. Treynor = (.17 – .08)/1.1 = .082 

 

16. d. Sharpe = (24 – 8)/18 = .888 
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17. a. Treynor measures 
  Market:  (12 – 6)/1  = 6.00 

  Portfolio X: (10 – 6)/.6 = 6.67 

 

  Sharpe measures 
  Market:  (12 – 6)/13 = .462 

  Portfolio X: (10 – 6)/18 = .222 

 

  Portfolio X outperforms the market based on the Treynor measure, but 

underperforms based on the Sharpe measure. 

 

 b. The two measures of performance are in conflict because they use different 

measures of risk.  Portfolio X has less systematic risk than the market based on 

its lower beta, but more total risk (volatility) based on its higher standard 

deviation.  Therefore, the portfolio outperforms the market based on the 

Treynor measure but underperforms based on the Sharpe measure. 

 

18. b. 

19. b. 

20. c. 

21. a. 

22. c. 

23. b. 

24. b. 

25. d. 

26. a. ii. 

 b. i. 
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27. a.  

28. b. 

29. a. 

30. a. 
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CHAPTER 27: THE THEORY OF ACTIVE PORTFOLIO 
MANAGEMENT 

 

 

1. a.  Define  R = r – rf.  Note that we compute the estimates of standard deviation using 4 

degrees of freedom (i.e., we divide the sum of the squared deviations from the mean by 4 

despite the fact that we have 5 observations), since deviations are taken from the sample 

mean, not the theoretical population mean. 

 

  E(RB) = 11.16%    E(RU) =   8.42% 

     σB   = 21.24%        σU  = 14.85% 

     ρ = .75 

 

Risk neutral investors would prefer the Bull Fund because its performance suggests a 

higher mean. Given the estimates of the variance of the series and the small number of 

observations, the difference in the averages is too small to determine the superiority of 

Bull with any confidence. 

 

    b. Using the reward to volatility (Sharpe) measure, 

 

  SB =      
E(rB) – rf

σB
    =  

E(RB)
σB

   =  
11.16
21.24   = .5254 

 

  SU             =  
E(RU)

σU
   =  

8.42
14.85   = .5670  

 

The data suggest that the Unicorn Fund dominates for a risk averse investor. 
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    c. The decision rule for the proportion to be invested in the risky asset, given by the formula 

 

  y =  
E(r) – rf

σ      =   
E(R)

.01Aσ2  

maximizes a mean variance utility of the form, U = E(r) – .005Aσ2  for which Sharpe's 

measure is the appropriate criterion for the selection of optimal risky portfolios. In any 

event, an investor with A = 3 would invest the following fraction in Unicorn: 

 

  yU = 
8.42

.01 × 3 × 14.852    = 1.2727 

 

Note that the investor wants to borrow in order to invest in Unicorn.  In that case, his 

portfolio risk premium and standard deviation would be: 

 

  E(rP) – rf = 1.2727 × 8.42% = 10.72% , σP = 1.2727 × 14.85% = 18.90% 

 

 and his utility level would be: 

 

  U(P) = rf  + 10.72 – .005 × 3 × 18.902 = rf  + 5.36. 

 

 

 If borrowing is not allowed, investing 100% in Unicorn would lead to: 

 

  E(rP) – rf  = 8.42%  

  σP = 14.85%   

  U(P) = rf + 8.42 – .005 × 3 × 14.852 = rf + 5.11 

 

 Note that if Bull must be chosen, then: 
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  yB = 
11.16

.01 × 3 × 21.242  = .8246 

 

  E(rP) – rf = .8246 × 11.16% = 9.20%  

  σP = .8246 × 21.24% = 17.51%  

  U(P) = rf + 9.20 – .005 × 3 × 17.512 = rf + 4.60. 

  

Thus, even with a borrowing restriction, Unicorn (with the lower mean) is still superior. 

 

 

2.  σ = 5.5%  and rf = 1% 

 

Write the Black-Scholes formula from Chapter 21 as: 

 

  C = SN(d1) – PV(X) N(d2) 

 

 In this application, where we express the value of timing per dollar of assets, we use S = 

1.0 for the value of the stock; the present value of the exercise price also is 1.  Note that: 

 

  d1 = 
ln(S/X) + (r + σ2/2)T

σ T     and d2 =  d1  – σ T  

 

 When S = PV(X), and T = 1, the formula for d1 reduces to d1 = σ/2 and d2 = –σ/2.  

Therefore,  C = N(σ/2) – N(–σ/2).  Finally recall that N(–x) = 1 – N(x).  Therefore, we 

can write the value of the call as: 

 

  C = N(σ/2) – [1 – N(σ/2)] = 2N(σ/2) – 1 
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 Since σ = .055, the value is: 

 

 C = 2N(.0275) – 1. 

 

Interpolating from the standard normal table (Table 21.2): 

 

  C = 2[.5080 + 
.0075
.0200(.5160 – .5080) ] – 1 

  C = 1.0220 – 1 = .0220 

 

 Hence the added value of a perfect timing strategy is 2.2% per month. 

 

 

3. a. Using the relative frequencies to estimate the conditional probabilities P1 and P2 for 

timers A and B, we find: 
    Timer A  Timer B 
  P1  78/135 = .58  86/135 = .64 
  P2    57/92 = .62    50/92 = .54 

P* = P1 + P2 – 1                .20       >                .18 

The data suggest that timer A is the better forecaster  

 

    b. Using the following equation to value the imperfect timing services of A and B, 

 

  C(P*) = C(P1 + P2 – 1) 

  CA(P*) =  2.2% × .20  = .44% per month 

  CB(P*) =  2.2% × .18  = .40% per month 

 

Timer A's added value is greater by 4 basis points per month. 
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4    a.   Alphas, α    Expected excess return 

  αi = ri – [rf + βi(rM – rf) ]   E(ri) – rf 

  αA = 20 – [8 + 1.3(16 – 8)] =   1.6%  20 – 8 = 12% 

  αB = 18 – [8 + 1.8(16 – 8)] = –4.4%  18 – 8 = 10% 

  αC = 17 – [8 + 0.7(16 – 8)] =   3.4%  17 – 8 = 9% 

  αD = 12 – [8 + 1.0(16 – 8)] = –4.0%  12 – 8 = 4% 

 

 Stocks A and C have positive alphas, whereas stocks B and D have negative alphas.  The 

residual variances are: 

 

   σ2(eA)= 3364    σ2(eC)= 3600 

  σ2(eB)= 5041   σ2(eD)= 3025 

 

    b. To construct the optimal risky portfolio, we first need to determine the active portfolio. 

Using the Treynor-Black technique, we construct the active portfolio 

    

     
α

 σ2(e)  
α / σ2(e)

Σα / σ2(e)  

A   .000476   –.6142 

B –.000873   1.1265 

C   .000944 –1.2181 

D –.001322   1.7058 

Total –.000775   1.0000 

 

Do not be disturbed by the fact that the positive alpha stocks get negative weights and 

vice versa.  The entire position in the active portfolio will turn out to be negative, 
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returning everything to good order.  With these weights, the forecast for the active 

portfolio is: 

 

 α  = –.6142 × 1.6 + 1.1265 × (–4.4) – 1.2181 × 3.4 + 1.7058 × (–4.0)  = –16.90% 

 

 β  = –.6142 × 1.3 + 1.1265 × 1.8   –  1.2181 × .70   + 1.7058 × 1  =  2.08 

 

The high beta (higher than any individual beta) results from the short position in 

relatively low beta stocks and long position in relatively high beta stocks. 

 

 σ2(e)  = (–.6142)2 × 3364 + 1.12652 × 5041 + (–1.2181)2 × 3600 + 1.70582 × 3025 
            = 21809.6   

  σ(e)   = 147.68% 

 

Here, again, the levered position in stock B [with the high σ2(e)] overcomes the 

diversification effect, and results in a high residual standard deviation.  The optimal risky 

portfolio has a proportion w* in the active portfolio as follows: 

 

 w0 = 
α / σ2(e)

[E(rM) – rf] / σ
2
M

   =  
–16.90 / 21809.6

8 / 232    = –.05124 

 

The negative position is justified for the reason given earlier. 

 

The adjustment for beta is 

 

 w* = 
w0

1 + (1 – β)w0
   =  

–.05124
1 + (1 – 2.08)(–.05124)  

 = –.0486 
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Because w* is negative, we end up with a positive position in stocks with positive alphas 

and vice versa. The position in the index portfolio is: 

  

  1 – (–.0486) = 1.0486 

 

    c. To calculate Sharpe's measure for the optimal risky portfolio we need the appraisal ratio 

for the active portfolio and Sharpe's measure for the market portfolio. The appraisal ratio 

of the active portfolio is: 

 

  A = α / σe = –16.90/147.68  = –.1144 

 

and  A2 =.0131 

 

Hence, the square of Sharpe's measure, S, of the optimized risky portfolio is : 

 

  S2 = S2
M  + A2 = ( 

8
23

  )2 + .0131 = .1341 

 

and  S = .3662  

 

Compare this to the market's Sharpe measure, 

 

  SM = 8/23 = .3478 

 

The difference is .0184. 

 

Note that the only-moderate improvement in performance results from the fact that only a 

small position is taken in the active portfolio A because of its large residual variance. 
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We calculate the "Modigliani-squared", or M2 measure, as follows:  

   E(rP*)  =  rf + SP σM = 8% + .3662 × 23% = 16.423% 

  M2 = E(rP*) – E(rM) = 16.423% – 16% = 0.423% 
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    d. To calculate the exact makeup of the complete portfolio, we need the mean excess return 

of the optimal risky portfolio and its variance.  The risky portfolio beta is given by: 

 

 βP = wM + wA × βA = 1.0486 + (–.0486)2.08 = .95 

 

 E(RP) = αP +  βPE(RM) = –.0486(–16.90%) + .95 × 8% = 8.42% 

 

 σ
2
P  = β2

P σ
2
M  + σ

2
eP

  = (.95 × 23)2  + (–.0486)2 × 21809.6 = 528.94  

 

  σP = 23.00% 

 

Since A = 2.8, the optimal position in this portfolio is: 

 

   y =  
8.42

.01 × 2.8 × 528.94   = .5685  

 

In contrast, with a passive strategy: 

 

       y =  
8

.01 × 2.8 × 232   = .5401  

 

which is a difference of .0284.  

 

The final positions of the complete portfolio are: 

 

Bills 1 – .5685  =     43.15%   

M: .5685 × l.0486  =    59.61 
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A: .5685 (–.0486)(–.6142)  =     1.70 

B: .5685 (–.0486)(1.1265)  =  – 3.11 

C: .5685 (–.0486)(–1.2181)  =     3.37 

D: .5685 (–.0486)(1.7058)  =  – 4.71 

     –––––– 

      100.00  [sum is subject to rounding error] 

 

Note that M may include positive proportions of stocks A through D. 
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5. If a manager is not allowed to sell short he will not include stocks with negative alphas in 

his portfolio, so that A and C are the only ones he will consider. 

 

  

α 

 

σ2(e) 

 
α

 σ2(e)  α / σ2(e)
Σα / σ2(e) 

A: 1.6 3364 .000476 .3352 

C: 3.4 3600 .000944 .6648 

   
−−−−−−−−−−−−−−−−−−− −−−−−−−−−−−−−−−

 

   .001420 1.0000 

 

 

The forecast for the active portfolio is: 

 

 α = .3352 × 1.6 + .6648 × 3.4 = 2.80% 

  β = .3352 × 1.3 + .6648 × 0.7 = 0.90 

  σ2(e) = .33522 × 3364 + .66482 × 3600 = 1969.03 

  σ(e) = 44.37% 

 

The weight in the active portfolio is: 

  w0 =  
α / σ2(e)

E(RM) / σ2
M

   =  
2.80 / 1969.03

8 / 232
   =  .0940 

 

and adjusting for beta: 

  w* = 
w0

1 + (1 – β)w0
   =  

.094
1 + (1 – .90)(.094)  

 = .0931 

 

The appraisal ratio of the active portfolio is: 
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  A = α /σe = 2.80 / 44.37 = .0631 

 

and hence, the square of Sharpe's measure is:  

 

  S2 = (8/23)2 + .06312 = .1250  

 

and S = .3535, compared to the market's Sharpe measure SM = .3478.  When short sales 

were allowed (problem 4) , the manager's Sharpe measure was higher, .3662.  The 

reduction in the Sharpe measure is the cost of the short sale restriction. 

 

We calculate the "Modigliani-squared", or M2 measure, as follows:  

   E(rP*)  =  rf + SP σM = 8% + .3535 × 23% = 16.1305% 

  M2 = E(rP*) – E(rM) = 16.1305% – 16% = 0.1305% 

versus .423% when short sales were allowed. 

 

 

 The characteristics of the optimal risky portfolio are: 

 

 βP = wM + wA × βA = 1 – .0931 + (.0931 × .9) = .99 

 

 E(RP) = αP +  βPE(RM) = .0931 × 2.8% + .99 × 8% = 8.18% 

 

 σ
2
P  = β2

P σ
2
M  + σ2(e

P
)= (.99 × 23)2  + .09312 × 1969.03 = 535.54  

 

  σP = 23.14% 

 

With A = 2.8, the optimal position in this portfolio is: 
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   y  =  
8.18

.01 × 2.8 × 535.54   = .5455 

 

 The final positions in each asset are: 

 

 Bills 1 – .5455  =    45.45%   

M: .5455 × (1  – .0931)  =   49.47% 

A: .5455 × .0931 × .3352  =    1.70% 

C: .5455 × .0931 × .6648  =    3.38% 

     ––––––– 

  100.00% 

 

 

    b. The mean and variance of the optimized complete portfolios in the unconstrained and 

short-sales constrained cases, and for the passive strategy are: 

 

         E(RC)         σ2
C  

      –––––––   ––––––––– 

 Unconstrained  .5685 × 8.42 = 4.79  .56852 × 528.94 = 170.95 

  Constrained  .5455 × 8.18 = 4.46  .54552 × 535.54 = 159.36 

  Passive  .5401 × 8.00 = 4.32  .54012 × 529.00 = 154.31 

 

 The utility level, E(rC) – .005Aσ
2
C  is: 

 

  Unconstrained  8 + 4.79 – .005 × 2.8 × 170.95 = 10.40 

  Constrained  8 + 4.46 – .005 × 2.8 × 159.36 = 10.23 

  Passive  8 + 4.32 – .005 × 2.8 × 154.31 = 10.16 
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6.   a. The optimal passive portfolio is obtained from equation (8.7) in Chapter 8 on Optimal 

Risky Portfolios. 

 

 wM = 
E(RM)σ

2
H – E(RH)Cov(rH,rM)

E(RM)σ
2
H + E(RH)σ

2
M – [E(RH) + E(RM)]Cov(rH,rM)

  

 

where  E(RM) = 8%,  E(RH) = 2%  and   Cov(rH,rM) = ρσMσH =.6 ×  23 × 18 = 248.4 

 

 wM = 
8 × 182 – 2 × 248.4

8 × 182  + 2 × 232  – (8 + 2)248.4   = 1.797 

 

and  

 wH = – .797 

 

If short sales are not allowed, portfolio H would have to be left out of the passive 

portfolio because the weight on H is negative. 

 

    b. With short sales allowed, 

 

 E(Rpassive) = 1.797 × 8% + (–.797) × 2% = 12.78% 

 

 σ
2
passive   =  (1.797 × 23)2 + [(–.797) × 18]2 + 2 × 1.797 × (–.797) × 248.4  = 1202.54

  

  σpassive   = 34.68% 
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Sharpe's measure in this case is: 

 

 Spassive  =  12.78 / 34.68 = .3685 

 

compared with the market's Sharpe measure of 

 

 SM = 8 / 23 = .3478 

 

     c. The improvement in utility for the expanded model of H and M versus a portfolio of M 

alone is calculated below for A = 2.8. 

 

 y =  
12.78

 .01 ×  2.8 × 1202.54   = .3796 

 

Therefore,  

 

 Upassive = 8 + (12.78 × .3796)  –  (.005 × 2.8 × .37962 × 1202.54)  =  10.43  

 

which is greater than Upassive = 10.16 from problem 5. 

 

 

 

7. The first step is to find the beta of the stocks relative to the optimized passive portfolio.  

For any stock i, the covariance with a portfolio is the sum of the covariances with the 

portfolio components, accounting for the weights of the components.  Thus, 

 

 βi  =   
Cov(ri, rpassive)

σ
2
passive 
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       =   
βiMwMσ

2
M + βiHwHσ

2
H

σ
2
passive

  

 

Therefore, 

 

  βA =  
1.2 × 1.797 × 232 + 1.8 × (–.797)182

1202.54    = .5621 

 

 βB =   
1.4 × 1.797 × 232 + 1.1 × (–.797)182

1202.54    = .8705 

 

 βC =   
0.5 × 1.797 × 232 + 1.5 × (–.797)182

1202.54    = .0731 

 

 βD  =  
1.0 × 1.797 × 232 + 0.2 × (–.797)182

1202.54    = .7476 
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Now the alphas relative to the optimized portfolio are: 

  αi   = E(ri) – rf – βi,passive × E(Rpassive) 

  αA = 20 – 8 – .5621 × 12.78 =   4.82% 

  αB = 18 – 8 – .8705 × 12.78 = –1.12% 

  αC = 17 – 8 – .0731 × 12.78 =   8.07% 

  αD = 12 – 8 – .7476 × 12.78 = –5.55% 

 

The residual variances are now obtained from: 

 

 σ2(ei; passive)=  σ2
i     –  (β

2
i:passive   × σ2

passive  ) 

 

where σ
2
i   = β2

M σ
2
M  + σ2(ei) from Problem 4. 

 σ2(eA) = (1.3 × 23)2 + 582 – (.5621 × 34.68)2 = 3878.01 

 σ2(eB) = (1.8 × 23)2 + 712 – (.8705 × 34.68)2 = 5843.59 

 σ2(eC) = (0.7 × 23)2 + 602 – (.0731 × 34.68)2 = 3852.78 

 σ2(eD) = (1.0 × 23)2 + 552 – (.7476 × 34.68)2 = 2881.80 

 

From this point, the procedure is identical to that of problem 6: 

 

 
α

 σ2(e)  
α / σ2(eA)

Σα / σ2(eA)  

A   .001243   1.0189 

B –.000192 –0.1574 

C   .002095   1.7172 

D –.001926 –1.5787 

Total   .001220   1.0000 
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The active portfolio parameters are: 

 

α =  1.0189 × 4.82 + (–0.1574)(–1.12) + 1.7172 × 8.07 + (–1.5787)(–5.55) = 27.71% 

 

β = 1.0189 × .5621 + (–0.1574)(.8705) + 1.7172 × .0731 + (–1.5787)(.7476) = –0.6190 

 

σ2(e) = 1.01892 × 3878.01 + (–0.1574)2 × 5843.59 

  + 1.71722 × 3852.78 + (–1.5787)2 × 2881.80 = 22,714.03 
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The proportions in the overall risky portfolio can now be determined. 

 

 w0 = 
α/σ2(e)

E(Rpassive)/σ2
passive

   =  
27.71 / 22,714.03
12.78 / 1202.54    =  .1148 

 

 w* =  
.1148

1 + (1 + 0.6190).1148  = .0968 

 

     a. Sharpe's measure for the optimal risky portfolio is 

 

 S2 = S2
passive  + [α/σ2(e)]2 =  .36852 +  

27.712

22,714.03   = .1696 

 

 S  = .4118  compared to Spassive = .3685 

 

 The difference in the Sharpe measure is therefore .0433. 

 

     b. The beta of the optimal risky portfolio is: 

 

 βP = w*βA + (1 – w*) = .0968(–0.6190) + .9032 = .8433 

 

The mean excess return of this portfolio is: 

 

 E(R) = .0968 × 27.71% + .8433 × 12.78% = 13.46%  

 

and its variance and standard deviation are: 

 

 σ2 = .84332 × 1202.54 + .09682 × 22714.03 = 1068.03 
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 σ = 32.68% 

 

Therefore, the position in it would be: 

 

 y  =  
13.46

.01 × 2.8 × 1068.03   = .4501  

 

 

 The utility value for this portfolio is: 

 

 U = 8  +  (.4501 × 13.46)  –  (.005 × 2.8 × .45012 × 1068.03)  =  11.03 

 

which is superior to all previous alternatives. 

 

 

 

8.  If short sales are not allowed, then the passive portfolio reverts to M, and the solution 

mimics the solution to problem 5. 

 

 

9. All alphas are reduced to .3 times their values in the original case.  Therefore, the relative 

weights of each security in the active portfolio are unchanged, but the alpha of the active 

portfolio is only .3 times its previous value, .3 × 16.90% = 5.07%, and the investor will 

take a smaller position in the active portfolio. 

 

 The optimal risky portfolio has a proportion w* in the active portfolio as follows: 
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 w0 = 
α / σ2(e)

[E(rM)–rf] / σ
2
M

   =  
–5.07 / 21,809.6

8 / 232    = –.01537 

 

The negative position is justified for the reason given earlier. 

 

The adjustment for beta is 

 

 w* = 
w0

1 + (1 – β)w0
   =  

–.01537
1 + (1 – 2.08)(–.01537)  

 = –.0151 

 

Because w* is negative, we end up with a positive position in stocks with positive alphas 

and vice versa. The position in the index portfolio is: 

  

  1 – (–.0151) = 1.0151 

 

     To calculate Sharpe's measure for the optimal risky portfolio we need the appraisal ratio 

for the active portfolio and Sharpe's measure for the market portfolio. The appraisal ratio 

of the active portfolio is .3 times its previous value: 

 

  A = α / σ(e)= –5.07/147.68  = –.0343 

 

and  A2 =.00118 

 

 Hence, the square of Sharpe's measure of the optimized risky portfolio is : 

 

  S2 = S2
M  + A2 = ( 

8
23

  )2 + .00118 = .1222 
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and  S = .3495 

 

Compare this to the market's Sharpe measure, 

 

  SM = 8/23 = .3478 

 

The difference is .0017. 

 

Note that the reduction of the forecast alphas by a factor of .3 reduced the squared 

appraisal ratio and improvement in the squared Sharpe ratio by a factor of (.3)2 = .09. 

 
 


