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Corporate Finance 

Chapter 11 Supplement: Steps and explanations in some of Chapter 11’s equations 
 
Note: Don’t have to know these…look at if want to follow the math 
 
1. Proof of footnote 2 on p. 370 

 
1.1) Proof that ( ) ( ) ( )CBCovCACovCBACov ,,, +=+  
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1.1b) Note: this can be extended to N parts of the 1st term: 
 

( ) ( ) ( ) ( ) ( ) ( )BACovBACovBACovBACovBACovBAAAAACov NN ,...,,,,,... 43214321 +++++=+++++  
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1.2) Proof that ( ) ( )BAmCovBmACov ,, =  
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1.2b) Note: Can combine result of 1b) with result from 2): 
 

( ) ( ) ( ) ( )BACovmBACovmBACovmBAmAmAmAmAmCov NNNN ,....,,,... 221144332211 +++=+++++  
=> ( ) ( )∑∑ =

i iii ii BACovmBAmCov ,,  
 

2. Steps in equations 11.7 and 11.8 
 

( ) ( )ppP RRCovRVar ,=  
( )pRRxRxCov ,2211 +=  Note: substituting x1R1 + x2R2 for the first Rp term 
( ) ( )pp RRCovxRRCovx ,, 2211 +=  Note: using result 1.2 
( ) ( )221122221111 ,, RxRxRCovxRxRxRCovx +++=  Note: substituting x1R1 + x2R2 for the other Rp term 
( ) ( ) ( ) ( )2222121221211111 ,,,, RRCovxxRRCovxxRRCovxxRRCovxx +++=   Note: using result 1.2 

( ) ( ) ( ) ( )2
2
2212121211

2
1 ,, RVarxRRCovxxRRCovxxRVarx +++=  Note: using result from example 11.4 that Cov(Ri,Ri) = Var(Ri) 

( ) ( ) ( )21212
2
21

2
1 ,2 RRCovxxRVarxRVarx ++=  Note: Cov(R1,R2) = Cov(R2,R1) 
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3. Steps in equation 11.10 
 

( ) ( )ppP RRCovRVar ,=  

( )pi ii RRxCov ,∑=  Note: substituting ∑i ii Rx  for the first Rp term 

( )∑= i Pii RRCovx ,  Note: using result 1.2b 

 
4. Steps in equation 11.11 

 
a. ( ) 





= ∑ j jjiiPii RxRCovxRRCovx ,,  for each i Note: substituting ∑ j jj Rx  for Rp 

( )∑=
j jiji RRCovxx ,  Note: using result 1.2b 

( )∑= j jiji RRCovxx ,  Note: xi is a constant with respect to j 

 
b. ( ) ( )∑= i Piip RRCovxRVar ,  

( )∑ ∑=
i j jiji RRCovxx ,  Note: substituting from 4.a 
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5. Steps in equation 11.12 
 

( ) ( )∑∑=
i j jijip RRCovxxRVar ,  Equation 11.11 
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 Note: separating out variances from covariances, Cov(Ri,Ri) = Var(Ri) 
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 Note: There are “n” variance terms 
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  Note: There are “n2 - n” covariance terms 
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6. Steps in solving for Corr(Rre,RP) in Example 11.14 on p. 390 
 

( ) ( )
( ) ( )Pre

Pre
Pre RSDRSD

RRCov
RRCorr

,
, =  
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=
,

 

( )
( ) ( )Pre

frerereOre

RSDRSD
RxRxRRCov −+

=
,

 

( ) ( ) ( )
( ) ( )Pre

frerererereOre

RSDRSD
RxRCovRxRCovRRCov −++

=
,,,

 Note: using result 1.1b 

( ) ( ) ( )
( ) ( )Pre

frerererereOre

RSDRSD
RRCovxRRCovxRRCov ,,, −+

=  Note: using 1.2 

( ) ( )
( ) ( )Pre

Orerere

RSDRSD
RRCovRVarx ,+

=  

Notes:  
1) Cov(Ri,Rf) = 0 
2) Cov(Ri,Ri) = Var(Ri) 
 

7. Steps in equation 11.20 
 
1) Assume currently own portfolio P and that borrow and invest in asset i 

 
Impact on portfolio’s excess return = E(Ri) - rf 

Impact on portfolio’s risk = ( ) ( )Pii RRCorrRSD ,×  Note: see Eq. 11.13 

Impact on portfolio’s Sharpe ratio = 
[ ]

( ) ( )Pii

fi

RRCorrRSD
rRE

,×

−
 

 
2) Portfolio’s Sharpe ratio will improve if: 
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[ ]
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3) Rearranging terms, the portfolio’s Sharpe ratio will improve if: 

 

[ ] ( ) ( )
( ) [ ]( )fP

P
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4) Result: Adding i to portfolio P will improve portfolio P’s Sharpe ratio if: 

 
[ ] [ ]( )fP

P
ifi rRErRE −×+> β  

 

where: ( ) ( )
( )P

PiiP
i RSD

RRCorrRSD ,×
=β  

 
Thus: adding i to Portfolio P will improve the portfolio’s Sharpe ratio if: 

 
[ ] ii rRE >  

 
Expected return on asset i > required return on asset i 
 

where: [ ]( )fP
P
ifi rRErr −×+= β  
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