Answers to Web Problems on Diversification, CAPM, SML, and the Cost of Capital

Problem 1.

a) E(RA) = 0.3*-0.25 + 0.2*-0.05 + 0.5*0.35 = 0.09

E(RB) = 0.3*-0.15 + 0.2*-0.01 + 0.5*0.12 = 0.013
E(RC) = 0.3*0.15 + 0.2*0.10 + 0.5*-0.25 = (0.06
b) SD(RA) = [0.3*(-0.25 - 0.09)2 + 0.2*(-0.05 - 0.09)2 + 0.5*(0.35 - 0.09)2]0.5 = 0.2691
SD(RB) = [0.3*(-0.15 - 0.013)2 + 0.2*(-0.01 - 0.013)2 + 0.5*(0.12 - 0.013)2]0.5 = 0.1175
SD(RC) = [0.3*(0.15 + 0.06)2 + 0.2*(0.10 + 0.06)2 + 0.5*(-0.25 + 0.06)2]0.5 = 0.1908
c) COV(RA,RB) = 

0.3*(-0.25 - 0.09)*(-0.15 - 0.013) + 0.2*(-0.05 - 0.09)*(-0.01 - 0.013)+ 0.5*(0.35 - 0.09)*(0.12 - 0.013) = 0.0312
COV(RA,RC) = 

0.3*(-0.25 - 0.09)*(0.15 + 0.06) + 0.2*(-0.05 - 0.09)*(0.10 + 0.06)+ 0.5*(0.35 - 0.09)*(-0.25 + 0.06) = (0.0506
CORR(RA,RB) = 0.0312 / (0.2691 * 0.1175) = 0.9864
CORR(RA,RC) = -0.0506 / (0.2691 * 0.1908) = (0.9857
d) E(RAB) = 0.5 * 0.09 + 0.5 * 0.013 = 0.0515
e) E(RAC) = 0.5 * 0.09 + 0.5 * -0.06 = 0.015
f) VAR(RAB) = (0.5)2 * (0.2691)2 + (0.5)2 * (0.1175)2 + 2* 0.5 * 0.5 * 0.0312 = 0.03713 

SD(RAB) = (0.03713)0.5 = 0.1927 

Note that the weighted average of the individual standard deviations is more than the actual risk of the portfolio:

0.5 * 0.2691 + 0.5 * 0.1175 = 0.1933 > 0.1927 so, there is still a very small diversification effect (only small because of the high positive correlation between A and B).

g)  VAR(RAC) = (0.5)2 * (0.2691)2 + (0.5)2 * (0.1908)2 + 2* 0.5 * 0.5 * -0.0506 = 0.0019

 SD(RAC) = (0.0266)0.5 = 0.0436
Note that the weighted average of the individual standard deviations is more than the actual risk of the portfolio:

0.5 * 0.2691 + 0.5 * 0.1908 = 0.23 > 0.0436 so, now there is a large diversification effect (because of the negative (almost perfect) correlation between A and C).

h) The portfolio with stocks A and C has more of a diversification discount than the portfolio with A and B. Both portfolios reduce the risk relative to the weighted average of the individual risks of the stocks, but the diversification effect is the strongest for lower, or negative correlations (or covariances) between stocks. Remember, only when two stock are perfectly correlated (correlation is 1) there is no diversification effect, but technically you do not have a portfolio then, since you have more of the "same" stock in your portfolio.

Problem 2:
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For all the following problems, we can use the CAPM or SML relation between expected returns (or discount rate) and risk:

E[Ri] = Rf  + (i (E[RM] - Rf)

(portfolio = 1.05

E[RM] = 0.13

Rf = 0.04

Using CAPM or the SML we have, E[Rportfolio] = 0.04 + 1.05 [0.13 - 0.04] = 13.45%.

Problem 3:

(portfolio = 0.5 * 1.4 + 0.35 * 4.6 + 0.15 * 0 = 2.31

E[RM] - Rf  = 0.11

Rf = 0.02

Using CAPM or the SML we have, E[Rportfolio] = 0.02 + 2.31 [0.11] = 27.41%.

Problem 4:

(portfolio = 1.2

E[RFord] = 0.11

E[RM] = 0.11

Rf = 0.01

Since the expected return on Ford is the same as the expected return on the market portfolio, this implies that the risk (beta) of Ford is also the same as the risk of the market portfolio, hence, (M =(Ford = 1.

Therefore, we have, 0.5 * (GM + 0.5 * (Ford = 1.2  (  (GM = 1.4
Using CAPM or the SML we have, E[RGM] = 0.01 + 1.4 [0.11 - 0.01] = 15%.

Problem 5:

First figure out the YTM for the bond, since this is the before-tax cost of debt capital:

$869 = $1,200 / (1 + YTM) ( YTM = 38%

After tax cost of debt capital = (1 - Tc) * RD = 0.66 * 38% = 25.08%
Problem 6:

P0 = D0 * (1+g) / (RE - g) = D1 / (RE - g) ( 

$68 = ($15 * 1.06) / (RE - 0.06) ( RE = 29.4%  

Problem 7:

The equity beta for UPS can be derived from the CAPM or the SML:

 E[RUPS(equity)] = Rf  + ( UPS(equity) (E[RM] - Rf) ( 0.294 = 0.03 + ( UPS(equity) (0.16)

Hence, ( UPS(equity) = 1.65 (Note: this is the levered equity beta)

Problem 8:

RWACC = wDEBT * RD * (1 - Tc)  + wEQUITY * RE  
And we have, Debt/Equity = 0.5 ( 

wDEBT  = Debt / (Debt + Equity) = 1/3 and wEQUITY  = Equity / (Debt + Equity) = 2/3

RWACC = (1/3) * 25.08% + (2/3) * 29.4% = 27.96%
Problem 9:

RWACC = 0.9 * 25.08% + 0.1 * 29.4% = 25.51%

(As we will see - this is actually incorrect - given that the return on equity is a function of leverage as well - so we need to first find r0 ​ the unlevered cost of equity, and then lever this up to the new target level of debt and equity.

From the formula sheet, we have RE = R0 + (D/E) × (1(TC) × (R0(RD)

0.294 = R0 + 0.5 × 0.34 × (R0 - 0.38)
0.3586 = 1.17 × R0
R0 = 0.3065=30.65%

Under the new capital structure, we have: (D/E=9)

RE = R0 + (D/E) × (1(TC) × (R0(RD)

RE = 0.3065 + 9 × 0.66 × (0.3065 - 0.38)

RE = -0.13009 

It seems obvious that the firm won't be able to use this much debt under these risky circumstances (YTM=38% !!!). 
RWACC = 0.9 * 25.08% + 0.1 * -13% = 21.27% (Again this strange outcome is a result of the firm using highly risky debt to get to a very high level of leverage - the MM Propositions are to be used only if debt is actually less risky than equity).

