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V = 2,100,000
K = 1,743,000
T = 8
R = .038
= .29
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V = 2,250,000
K = 1,743,000
T = 8
R = .038
= .29





As firm value increases, all else being equal, there is a benefit to equity holders over that of debt holders, and the advantage widens as the firm value goes up.  
This is because it is anticipated that as firm value increases, there will be more value available at the end of the firm’s life that can be used to cover debt obligations with the remaining profit being given to equity holders.  
As I did an analysis of equity and debt values using the Merton Model and increasing firm value but holding all other variables constant, I found that both equity and debt holders benefit but at differing rates.  For example, when moving from a firm value of 2.1MM to 2.25MM the value of the firm’s equity grew 12.4% while the value of the debt grew by only 2.1%.  The Merton Model interprets the growth of the firm as being primarily that of equity because the debt portion of the firm’s balance sheet is contractual with a value that would stay relatively constant.  
However, the Merton Model does indicate a slight increase in the value of the firm’s debt.  I attribute this to a decrease in the probability of default as the firm’s value increases.  
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Although both equity and debt are almost perfectly correlated with increases in firm value, their slopes are quite different.



For every dollar increase in firm value, equity moves 86 cents and debt moves 14 cents.
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V = 2,100,000
K = 1,743,000
T = 8
R = .038
= .37





Typically, stocks with high volatility have derivatives that are more likely to be profitable or in-the-money by expiry. 
The Merton Model allows us to model a firm’s equity as a call option on its assets.  Thus, when we increase the volatility of firm value, there is a positive correlation with the firm’s equity value.  To be clear, at σ = 37%, equity benefits and debt doesn’t.
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Similarly, for every percentage increase in firm value volatility, equity moves up $13,493.61 and debt moves down ($13,493.61).
Equity and Debt as Firm Value Increases

Equity	
2000000	2050000	2100000	2150000	2200000	2250000	2300000	2350000	2400000	2450000	2500000	948454.07186062774	990071.68161188858	1032056.8694089397	1074390.5631037694	1117054.8191860251	1160032.7498324669	1203308.4547728924	1246866.9576974022	1290694.1469324171	1334776.7201192053	1379102.1326376959	Debt	
2000000	2050000	2100000	2150000	2200000	2250000	2300000	2350000	2400000	2450000	2500000	1051545.9281393723	1059928.3183881114	1067943.1305910603	1075609.4368962306	1082945.1808139749	1089967.2501675331	1096691.5452271076	1103133.0423025978	1109305.8530675829	1115223.2798807947	1120897.8673623041	



Debt and Equity Values as the Vol of Firm Value is Increased

Equity	
0.15	0.17	0.19	0.21	0.23	0.25	0.27	0.28999999999999998	0.31	0.33	0.35	0.37	0.39	0.41	0.43	856077.49022200564	876147.18003364385	898703.72147232853	923158.8613537522	949048.49202484824	976008.98145394644	1003754.1999752484	1032056.8694089397	1060734.3441937598	1089638.0258697779	1118645.5365692291	1147654.9251442305	1176580.3548447012	1205348.8694773654	1233897.9474118962	Debt	
0.15	0.17	0.19	0.21	0.23	0.25	0.27	0.28999999999999998	0.31	0.33	0.35	0.37	0.39	0.41	0.43	1243922.5097779944	1223852.8199663563	1201296.2785276715	1176841.1386462478	1150951.5079751518	1123991.0185460537	1096245.8000247516	1067943.1305910603	1039265.6558062402	1010361.9741302221	981354.46343077091	952345.07485576952	923419.64515529876	894651.1305226346	866102.0525881038	
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1. Wht s the totsl value of the firm'scquity?
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2 Whatis the value of the firm's debt?
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‘Suppose the market value of the firm’ assctsincreases immeditely to $2.250,000.
- Find the value of the firm’s debt.
- Find the value of the firmy's cquity
Did equityholders, debtholders or both bencfit? Explain why you found what you found.
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Firm Value __Equity Debt

$2,000,000 $ 948,454 $1,051,546
$2,050,000 $ 990,072 $1,059,928
$2,100,000 $1,032,057 $1,067,943
$2,150,000 $1,074,391 $1,075,609
$2,200,000 $1,117,055 $1,082,945
$2,250,000 $1,160,033  $1,089,967
$2,300,000 $1,203,308 $1,096,692
$2,350,000 $1,246,867 $1,103,133
$2,400,000 $1,290,694 $1,109,306
$2,450,000 $1,334,777 $1,115,223
$2,500,000 $1,379,102 $1,120,898

[Correlation  00.9953%  99.8171%|
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‘Conside the original aset value of the firm (52.100.000) Now. suppose thatthe
original asset volatility increases fom 29% t0 37%.

“Whati thenew value of debt?

- Whatis thenew value of cquiy?

Did cquityholders, debtholders o both bencfit? Explain why you found what you found.
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oy Equity Debt
% S 85,077 $1,04393
7% $ 876147 $1,023,853
19%  $ 898,704 $1,201,29
2% $ 923159 $1,176,841
23%  $ sanmas $1150952
25%  $ 976,009 $1,123991
27%  $1,003,754 $1,096246
29%  $1,032,057 $1,067,943
31%  $1060,734 $1,039,266
33%  $1,089638 $1,010,362
3% $1118646 $ 981,354
37%  $1147655 § 952,345
39%  $1176580 $ 923,420
a1% 1,205,349 $ 894,651
43%  $1,233,898 $ 866102
[Correlation _99.9104% -99.9194%|
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Part 1 Defaultable Bond

Skyline Software engincering is considering issuing & fve-year not to fund its plans for cxpansion. They
have hired your fim, Kirkland Investment, 10 underwrte the isue. As the scnioranalyston the project, you
and your team have cstimated the following term structure of risk-neutral survval probabiltes and
2ero-coupon rates based on an extensve snalysi of istorical dta from comparable frms. lnterest rtes e

amnually compounded.

o T 7 £ T 5
RN sorvival probailiy 09397 | 0w | omim | orer | s
Zero coupon Tressary yield | 0034 | 0041 | _ooss | 0051 | 0057
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Use the above probabiltcs snd the 7ero-yiclds toesimat th value of s bnd issue that
pays annual coupons. The bond will mature i 5-years, has  face value of 1,000, and a
coupon rate of 6%. For this question,assume that bond-holders willeceive nothing if
the bond defauls
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1 2 3 4 s
RN Survival Probability 09392 0879 08149 07607 07376
Zero Coupon Rate 003 0041 0038 0051 0057
Payments 50 50 50 50 1060
Risk Neutral Cash Flows 5635 | 5274 43.89 4564 78186
Bond value 5450 4867 4372 3741 59259  776.88
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1 2 3 4 s
RN Survival Probability 09392 0879 08149 07607 07376
Zero Coupon Rate 003 0041 0038 0051 0057
Payments 50 50 50 50 1060
Risk Neutral Cash Flows 5635 | 5274 43.89 4564 78186
Bond value 5450 4867 4372 3741 59259  776.88
Marginal Default Probability 0.0608  0.0602 00641 00542  0.0231
Expected Value ofRecovery  24.32 | 2408 25.64 2168 9.4
Recovery Value B2 nn 2% 1777 70 934

87032
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2. Revalue the bond in quesion #1 assuming that bondholders recover 407% of the bond's
face value in the cvent tht the company defauls.
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2. Part2 The Merton Model

Considera smple fsm Thi firm has anc debt ssue outstanding. which s ero-coupon bond with  total
face valuc of $1.743,000 and  year et to maturity. Curently,the value of ascts owned by the firm i
2100000, On he day th debt matures the fem will iquidat s st (s this market valuc o tht atc)
and pay the debolders the ull face alue ofthei debi (1 possible). The equityholderswil receive any
residual vl from the sale ate debt hokders have been paid. The isk-fre rae s curently 3 8% and the
volatlt of retums o th frm's sssts (7, )1 s 29%




