University College of the Cayman Islands

FIN301 Financial Management

Tutorial #9 - Cost of Capital – Chapter 9 - Solutions
1. 9-1
40% Debt; 60% Equity; kd = 9%; T = 40%; WACC = 9.96%; kc = ?

 WACC = (wd)(kd)(1 - T) + (wc)(kc)

0.0996% = (0.4)(0.09)(1 - 0.4) + (0.6)ks
0.0996% = 0.0216 + 0.6kc
0.078 = 0.6kc
   ADVANCE \r2kc = .13 = 13%
2. 9-2   Pp = $47.50; Dp = $3.80; kp = ?
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3. 9-3
P0 = $30; D1 = $3.00; g = 5%; F = 10%; ks = ?; ke = ?
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4. a.
  M =  $1,000; I = $1,000 x 11%  =  $110; NP (Net price)  



=   $1,125 (1 – 0.05) = $1,068.75; n = 10 years & T =  34% 


NP =   I(PVIFA k%, n)+  M(PVIFk%, n)

$1,068.75   =   $110(PVIFAk%, 10) +  $1,000(PVIFk%, 10)

Value at 11%  =  $1,000;
Try 9%.

Value at 9%  =   $110(PVIFA9%, 10)+  $1,000(PVIF9%, 10)
                  =    $110(6.4177)  +  $1,000(0.4224)

   =  $705.95  +  $422.40  =  $1,128.35

  
                   9%
         YTM              11%

|---------------|---------------|

 $1128.35     $1068.75      $1000

9 - YTM        =  1128.35 - 1068.75
9 -  11

  1128.35 – 1000

9 - YTM        =   59.60__  
   -  2

   128.35

    
 9  -  YTM   =   0.4644   

      -2         

9  -  YTM   = -0.9287

YTM = 9.9287 

kdat    =    kdbt (1 – T)

(


kdat    =   9.9287% (1 – 0.34)   (   6.55%
b.
D = $150 x 9% = $13.50; NP = $175(1 – 0.12) =  $154
 


kp  =  D / NP


(
kp  =  $13.50 / $154   =   0.08766  (  8.77%
c.
D1  =  $3.50;

g  =  7%
&
P  =  $43


kic  =   (D1 / P)  +  g
(
kic  =  ($3.50 / $43) +  0.07


kic  =  0.0814 + 0.07  =  0.1514  =  15.14%
d.
D0 =  $1.80; g = 7%  & NP = $27.50(1 – 0.05) =  $26.125


kec = (D1/NP)+g
(
kec  =  [($1.80 x 1.07) /$26.125]+ 0.07


kec  =  0.0737 + 0.07   =  0.1437  =  14.37%
5. 
D0  =  $1.45;   g = 6% &   NP = $27(1 – 0.06) = $25.38


kec  =  [($1.45 x 1.06) / $25.38] + 0.06

    =   0.0606 + 0.06  =  0.1206   =   12.06%

6. 
D  =  $2.50 &
NP  =  $32.50


kp  =  $2.50 / $32.50    =    0.0769    =    7.69%
7. 9-6
kp = 
[image: image8.wmf]$92.15
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 = 
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$11

 = 11.94%.
8. D  =  $100 x 14%   =   $14

&
NP  =  $98


kp  =  $14 / $98    =    0.1429    =    14.29%

9. M=$1,000; I = $1,000 x 7% = $70; NP = $958(1 –0.11) =  $852.62;


n= 15 years &  T  =  18%


$852.62   =   $70(PVIFAk%,15)+  $1,000(PVIFk%,15)


Value at 7%  =  $1,000,
Try 9%.


Value at 9%  =  $70(PVIFA9%,15) +  $1,000(PVIF9%,15)


                      =  $70(8.0607)  +  $1,000(0.2745)


                      =  $564.25  +  $274.50 

 =  $838.75



        7%           YTM           9%

|---------------|---------------|

 $1000       $852.62        $838.75

7 - YTM        =  1000 - 852.62
7 -  9

  1000 – 838.75

7 - YTM        =   147.38__  
   -  2

   161.25

    
 7  -  YTM   =   0.91398  

      -2         

7  -  YTM   = -1.82796




  YTM = 8.82796
     kdat  =  kdbt (1 – T)

    (
kdat  =  8.82796% (1 – 0.18)   (   7.24%
10. M =$1,000;     I  =  $1,000 x 13%  =  $130;      NP  =  $950;


n  =  15 years
 &   T  =  34%


$950   =   $130(PVIFAk%,15) +  $1,000(PVIFk%,15)

Value at 13%  =  $1,000,
Try 14%.


Value at 14%  =  $130(PVIFA14%,15) +  $1,000(PVIF14%,15)

                   =  $130(6.1422)  +  $1,000(0.1401)

                   =  $798.49  +  $140.10 

    =  $938.59


         13%          YTM           14%




|---------------|---------------|

            $1000       $950.00           $938.59

13 - YTM        = 
 1000 - 950.00
13 -  14

  1000 – 938.59

13 - YTM        =   50.00__  
   -  1

    61.41

 13  -  YTM   =   0.8142  

      -1         

13  -  YTM   = -0.8142

YTM = 13.8142

kdat = kdbt (1 – T)    =   13.8142% (1 – 0.34)   (   9.12%

11. D0  =  $0.70;

g  =  15%
&
P  =  $21.50


kec  =   [($0.70 x (1.15) / $21.50]  +  0.15


    =   ($0.805 / $21.50)  +  0.15  

         =   0.0374 + 0.15 =  0.1874  =  18.74%
12.  9-7
 a. ks = 
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    ks = 14.83%.
    b. F = ($36.00 - $32.40)/$36.00 = $3.60/$36.00 = 10%.
    c. ke = D1/[P0(1 - F)] + g = $3.18/$32.40 + 6% = 9.81% + 6% = 15.81%.
13.  $2.50(i) (1 + g)5   =   $4.50






 
         (1 + g)5   =   $4.50 / $2.50   =   1.8






g   =   (5( 1.8) – 1





g   =   1.1247  – 1   =  0.1247






g  =  12.47%

(i)This is the dividend paid five years ago related to the          EPS of $5, i.e., $5 x 0.5.
D0 = $4.50; g = 12.47%; MP = $60 & NP = $60(1–0.09) = $54.60

   a.
kic   =   [($4.50 x 1.1247) / $60]  +  0.1247

        =   ($5.06115 / $60)  +  0.1247

        =   0.0844  +  0.1247   =    0.2091   =    20.91%
   b.
kec   =   ($5.06115 / $54.60)  +  0.1247

        =   0.0927  +  0.1247    =    0.2174   =   21.74%
14. 9-17
a.
With a financial calculator, input N = 5, PV = -4.42,  PMT =                 0, FV = 6.50, and then solve for I = 8.02% ( 8%.
      b.
D1 = D0(1 + g) = $2.60(1.08) = $2.81.
            c.
ks = D1/P0 + g = $2.81/$36.00 + 8% = 15.81%.
15. Capital Structure Total = $1,083,000 + $268,000 + $3,681,000   






=   $5,032,000   

Proportion of Debt in Capital Structure



=   $1,083 / $5,032
(   21.52%

Proportion of Preferred Stock in Capital Structure


=   $268 / $5,032
(     5.33% 

Proportion of Common Equity in Capital Structure


=   $3,681 / $5,032
(   73.15%

WACC =(0.2152 x 5.5%) + (0.0533 x 13.5%) + (0.7315 x 18%)

          =   1.1836%  +  0.71955%  +  13.167%    (    15.07%
16. 0.55 x Total Financing   =   Common Equity Financing

(   0.55 x Total Financing   =   $200,000


(   Total Financing  =   $200,000 /  0.55    =     $363,636.36
17. 9-9
kc
= D1/P0 + g = $2(1.07)/$24.75 + 7%


= 8.65% + 7% = 15.65%.

WACC = wd(kd)(1 - T) + wc(kc); wc = 1 - wd.

13.95% = wd(11%)(1 - 0.35) + (1 - wd)(15.65%)

13.95% = 0.0715wd + 0.1565 - 0.1565wd
-0.017 = -0.085wd
 ADVANCE \r2wd = 0.20 = 20%.
18. 9-10
a.
kd = 10%, kd(1 - T) = 10(0.6) = 6%.

D/A = 45%; D0 = $2; g = 4%; P0 = $20; T = 40%.

Project A:  Rate of return = 13%.

Project B:  Rate of return = 10%.

kc = $2(1.04)/$20 + 4% = 14.40%.
b.
WACC = 0.45(6%) + 0.55(14.40%) = 10.62%.

c.
Since the firm’s WACC is 10.62% and each of the projects is equally risky and as risky as the firm’s other assets, MEC should accept Project A. Its rate of return is greater than the firm’s WACC. Project B should not be accepted, since its rate of return is less than MEC’s WACC.

19. M = $1,000; I=$1,000 x 8% = $80; NP = $1,035(1–0.15)=$879.75

n =16 years & T = 34%

$879.75  =  $80(PVIFAk%,16)   +  $1,000(PVIFk%,16)

Value at 8%  =  $1,000.
Try 10%.

Value at 10% = $80(PVIFA10%,16)   +  $1,000(PVIF10%,16)

             =   $80 x 7.8237   +   $1,000 x 0.2176

             =   $$625.90  +  $217.60   =   $843.50

  
             8%           YTM          10%

|---------------|---------------|

 $1000       $879.75        $843.50

8 - YTM        = 
 1000 - 879.75
8 -  10

  
1000 – 843.50

8 - YTM        =   120.25__  
   -  2

    156.50

    
 8 -  YTM   =   0.7684  

      -2         

8  -  YTM   = -1.5368

YTM = 9.5368 

kdat =  kdbt (1 – T) 

kdat =  9.5368% (1 – 0.34) = 6.29%
D = $50 x 3% = $1.50 & NP = $19 – $2.01 =  $16.99

kp = $1.50/$16.99  = 0.0883   =    8.83%
D0 = $2.50;  g = 6%;  MP = $35  &  NP=$35 – $1.21  =  $33.79

kic = [($2.50 x 1.06) / $35]  +  0.06

   =   ($2.65 / $35) + 0.06    

   =   0.0757  +  0.06    =    0.1357    =    13.57%
kec  = ($2.65 / $33.79) + 0.06   

    =    0.0784 + 0.06   =   0.1384   =    13.84%
WACC when total financing ≤ $1,063,829.79:

WACC = (6.29% x 0.38)  +  (8.83% x 0.15)  +  (13.57% x 0.47)

    =  2.3902%  +  1.3245%  +  6.3779%   ≈    10.09%           


WACC when total financing ›$1,063,829.79:

WACC =(6.29% x 0.38)+(8.83% x 0.15)  +  (13.84% x 0.47)

     =  2.3902%  +  1.3245%  +  6.5048%   ≈    10.22%           
20. 9-19
a.
After-tax cost of new debt:  kd(1 - T) = 0.09(1 - 0.4) = 5.4%.
Cost of common equity:

Calculate g as follows:

With a financial calculator, input N = 9, PV = -3.90, PMT = 0, FV = 7.80, and then solve for I = 8.01% ( 8%.

kc = 
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 + 0.08 = 0.146 = 14.6%.
b.
WACC calculation:

                                 After-tax     Weighted

Component             Weight  (    Cost     =    Cost   
Debt[0.09(1 - T)]      0.40        5.4%          2.16%

Common equity (RE)     0.60       14.6%          8.76%

                                            
10.92%

21. 9-20
a.
kd(1 - T) = 0.10(1 - 0.3) = 7%.

kp = $5/$49 = 10.2%.

kc = $3.50/$36 + 6% = 15.72%.


b.
1.
WACC:

                                   After-tax       Weighted

Component             Weight   (     Cost      =     Cost   
Debt[0.10(1 - T)]      0.15          7.00%           1.05%

Preferred stock        0.10         10.20%           1.02%

Common stock           0.75         15.72%          11.79%



               WACC = 13.86%

c.
Projects 1 and 2 will be accepted since their rates of return exceed the WACC.

22. 10-19
a.
beta = wTDbTD + WRDbRD = (0.75)1.5 + (0.25)0.5 = 1.25.
         This is the corporate beta.

      b.
ks = kRF + (kM - kRF)b = 9% + (13% - 9%)1.25 = 14%.
      c.
The divisional costs of capital are:

     kTD = 9% + 4%(1.5) = 15%.  kRD = 9% +4%(0.5) = 11%.
  Therefore, for average projects within each division, these rates would be used.  If a project were judged to be more or less risky than average for the division, these divisional costs of capital would be increased or decreased.
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