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42 p : Consider an 18-month zero-coupon bond with a face value of $100 that can be
converted into five shares of the company’s stock at any time during its life. Suppose
that the current share price is $20, no dividends are paid on the stock, the risk-free rate
for all maturities is 6% per annum with continuous compounding, and the share price
volatility is 25% per annum. Assume that the default intensity is 3% per year and
recovery rate is 35%. The bond is callable at $110. Use a three-time-step tree to
calculate the value of the bond. What is the value of the conversion option(net of

issuer’s call option)?

FAFE LS 5E=8100; So = $20 (& %A% %)

Hp =18 * Adt———6Iq =05 =&

TS DRSS FRE(HAN)

re=6% (c.c. rate);o="%E B F =25%
Xk %A =3%; Recovery rate=35%

a=erf*dt=e°'06*°'5 = 1.0305

u=eV (02=2)At=1/(0.252-0.03)x0.5 — 1 134

d=—— = 0.8803

1.136
—AAt_
Iﬁzﬂ%;;r3:03464

a—d+e Mt 1,0305-0.8803e70-03%05
P,= = =0.6387

u—d 1.136—0.8803

Default branches=1-e~0-03*0-5=0.0149
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D 29.32
B 25.81 146.60
129.04 H
2 22.72 = 22.72]
20.00 43,60 20.00 113.60
103.72 C 104.53 1
17.61 = 17.61 |
97.60 15 50 100.00
96.10 J
13.64
100.00
Default Default Default
0.00 0.00 0.00
35.00 35.00 35.00

t=3 B »
G & : Max [ min(100,110) , 146.60] =146. 60
Heg : Max [ min(100,110) , 113.60] =113.60
[ 2 :Max [ min(100,110) , 88.05] =100. 00
J B :Max [ min(100,110) , 68.20] =100.00
t=2 pF >
D2 : Max [ min(129.55,110) ,129.04] =129. 04

— 700605y (0, 6387x146. 58+0. 3464x113. 60+0. 0149x35)=129. 55
E 2 :Max [ min(104.53,110) , 100.00] =104.53

— 700605y (0, 6387x113. 60+0. 3464x100. 00+0. 0149x35)=104. 53
F 2t :Max [ min(96.10,110) , 77.50] =96. 10

— 700605 ¥ (0, 6387x100. 00+0. 3464x100. 00+0. 0149x35)=96. 10
t=1 p¥ »
B2 :Max [ min(115.63,110) , 113.60] =113. 60

—e70:06*05 (), 6387x129. 04+0. 3464x104. 53+0. 0149x35)=115. 63
C2t:Max [ min(97.60,110) , 88.05] =97. 60

—e~0:06*05 (), 6387x104. 53+0. 3464x96. 10+0. 0149x35)=97. 60
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t=0 p& >
A% Max [ min(103.72,110) , 100.00] =103. 72
—e7 000" 05 x (0. 6387x113. 60+0. 3464x97. 60+0. 0149x35)=103. 72
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t=2 pF >

Dak: e 00605y (0. 6387x146.58+0. 3464x113. 60+0. 0149x35)= 129. 55
Egt: 00605y (0. 6387x113.60+0. 3464x100.00+0. 0149x35)= 104. 53
Fa: e 00605y (0. 6387x100. 00+0. 3464x100. 00+0. 0149x35)= 96. 10
t=1 ¥ >

B gk : 700605 v (0. 6387x129. 55+0. 3464x104. 53+0. 0149x35)= 115. 63
C 2 : e 006%05 ¢ (0. 6387x104. 53+0. 3464x96. 10+0. 0149x35)= 97. 60
t=0 pF >

Agk: e 006405y (0, 6387x115. 63+0. 3464x97. 60+0. 0149x35)= 105. 18
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105. 18-103. 72=1. 46
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clear all;

clear;clc

S=20; Q%R AR E Fy 20
r=0.06; YIEFIR By 6%
vol=0.25; %o K7 B2 By 25%
nsteps=3;

dt=0.5;

defa=0.03;

facevalue=100;

02=110;

u=exp(((vol*2-defa)*dt)"0.5);
d=1/u;

a=exp(r*dt);
pu=(a-d*exp(-defa*dt))/(u-d);
pd=(u*exp(-defa*dt)-a)/(u-d);
defaprob=1-exp(-defa*dt);

smat=zeros(nsteps+1,nsteps+1);

for k=0:nsteps

for j=0:k

smat(k+1,j+1)=S*(u"j)*(d"(k-j));
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end
end

for j=0:nsteps
If smat(nsteps+1,j+1)*5>facevalue
smat(nsteps+1,j+1)=smat(nsteps+1,j+1)*5;
else
smat(nsteps+1,j+1)=facevalue;
end
end
smatb=zeros(nsteps+1,nsteps+1);
smatb=smat;

for k=nsteps-1:-1:0

for j=0:k
gl=(pu*smat(k+2,j+2)+pd*smat(k+2,j+1)+defaprob*35)*exp(-r*dt);

gl1=(pu*smatb(k+2,j+2)+pd*smatb(k+2,j+1)+defaprob*35)*exp(-r*dt);
g3=smat(k+1,j+1)*5;
g33=smatb(k+1,j+1)*5;
smatb(k+1,j+1)=max(g11,933);
smat(k+1,j+1)=max(min(ql,92),93);
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end

end

value=smatb(1,1)-smat(1,1);

value

REFUEFGERG ERE(E{E=1.4518
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