Valuations of Warrants
by Multiple Tree Model

2019/12/30



Outline

ANEaEETRS
FEhwarrants

Valuations of warrants
Build asset tree

Backward Induction
> Maturity
> Prior to maturity
> |ssuance



HOBHERERS

FEAINXEEN E8—E-HER$3E(CB)RY Model » B¥;
BA R LAHieCBEl B BRIVIR S

B HAN BAE2 A CBRY S IS HNT A 2 HA H Bl — H B AR 7 2%
p4=EN > HEx{E851ALERI 7100%

BEHRERERTUER RS RIHRIEIDEIR rIIRR

A 7 #aEEModel EE—EAZEIMNIHIF » FHFHE
Warrant2R 52 =35 2




HOBHERERS

e Constantinides(1984) #xzJ ¥ CBEZI/HA HRIBVE L B 0 IR
R grlEERAS—REBEMEFZWarrantsiVEST » A
BB TERFIE R » BRI EBIIRSR -

 Bihler, Wolfgang and Koziol, Christian(2002) Z &8 515
5ZERTEMNIRSR - ERIFZERBHEEERAE

i FNCBE1

%> WONCBITER&R

BfE -

BATI

e 1

ERRIALEHI

AEx K1ECBHRY
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o E#FEMwarrantsiLE R warrantsiFE HIETIHE
W is the value of a warrant at maturity

N is the number of common shares outstanding

M is the number of warrants

E. is equity value at time ¢

X is exercise price for 1% share of stock

C p Is convert proportion (a warrant exercise convert to C p Share)
y % is optimal cumulative exercise percentage at time ¢

x % is previous cumulative exercise percentage at time ¢

W, = Max( X,0)
N+ M©y% — x%)C,
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Valuations of warrants
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o FffiywarrantssHMEH ] EITAHE
WV, is the value of warrants at time ¢
V., is firm value at time ¢
SB is the repayment of the straight bond at maturity
Np is the number of straight bond
F is the face value of straight bond
Cj is the coupon rate of straight bond
B._. is the bankruptcy cost

rax is the tax rate
Iy IS the risk-free interest rate




Valuations of warrants
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Build asset tree
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Build asset tree
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Build asset tree
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Build asset tree
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Build asset tree
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Build asset tree
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Build asset tree
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Backward Induction
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Backward Induction
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Backward Induction
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Backward Induction
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Backward Induction
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Backward Induction
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Backward Induction
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At maturity

At maturity and firm survive : £, > (0
ET
N+My%C,

Stock Price : SP, =
Warrant Value : WV, = Max(SP; — X,0) e M(y% — x%)C,
Staright Bond : SB; = NyF; + NgFzCizAt

At maturity and firm default : £, <0 SPr=0, WV;=0
Staright Bond : SB, = min(NyF4(1 + CzA1), (1 — Bo)(Vy + 5))

ERER (RMEE) : V,+ NyFpCotaxAt + 6 + M(y% — x%)X = E; + SB;

ERE (E) :V,—B.(V,y+6)+6+My%—x%)X = E;+ SB;
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Prior to maturity

Equity : E, = W+ My % C,) « PV;"* + § — NgFpCpA1(1 — tax)

Present value of stock : PV5* = (SP“ P + SP™ P + SP?

>3 —rAt
t+1 +1 t+1°® Pye

Prior to maturity and firm survive : E, > 0

E
Stock Price : SP, = t
N+ My % C,

Warrant Value : WV, = (WV! «P + WV"

+1

P+ WVL e Ppe ™ e M(1 - y%)C,+ ...

...+ Max(SP, — X,0) « M(y% — x%)C,

Staright Bond : SB, = (SB" ,« P, + SB" « P+ SB% ¢ P )e "™ + NyFpCyzAt

+1 +1 +1

Prior to maturity and firm default : £, <0 SP,=0, WV,=0
Staright Bond : SB, = min(CFofSB, + NgFzCzAt), (1 — Bc)(V, + 6))
Cash Flow of Staright Bond discount : CFofSB

BRER : V+6+MO% —x%)X=E +SB + WV,
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Issuance

Equity : Ey= (N+My%C,) s PV} + 5 — NpFpCpAt(l — tax)
Present value of stock : PV = (SP e P, + SP™ e P, + SPd e P ™™

Issuance and firm survive : £, > 0
EO
N+ My % C,
Warrant Value : WV, = (WV{'s P, + WV{"e P, + WV s Pe "% « M(1 — y%)C, + ...
...+ Max(SPy — X,0) « M(y% — x%)C,

Stock Price : SP, =

Staright Bond : SB, = (SB"« P, + SB/" e P,, + SB% ¢ P )¢ "™ + NyFzCyAt
Issuance and firm default: £, <0

Staright Bond : SB, = min(CFofSB,, (1 — Bc)(V, + 5))
BRER : V,+6+MO% — x%)X = SBy+ E, + WV,
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