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Pricing of share-putable & callable CoCos

QIN Xue=hi' HU You-qun' SHI Yu-shan®

1. Faculty of Management and Economics Dalian University of Technology Dalian 116024 China,
2. Antai School of Economics and Management Shanghai Jiaotong University Shanghai 200030 China

Abstract: In order to consider simultaneously the interests of issuers and investors and ensure the financing
efficiency this paper designs a share-putable & callable CoCos( “SPCCs” for short) . Firstly the SPCCs is
transformed into the composition of a long common contingent convertible bond a long down-and-in put barrier
option and a short up-and-in call barrier option. Secondly considering the bond’ s path-dependent character—
istic this paper introduces the Jarrow-Turnbull model to determine the survival probability and deduces a pri—
cing model of SPCCs whose triggers are assigned with stock prices. Finally the CoCos issued by Credit Suisse
in February 2011 are used for an empirical analysis and the results show that: the SPCCs price is significantly
negatively related with the trigger intensity growth of debt-to-equity swap; meanwhile the volatility of the issu—
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er’ s stock prices indirectly produces an influence on the SPCCs price and the influence direction depends on
the difference between increases in the CoCos and the decreases in the provision of the share—puttable & calla—
ble with the volatility of issuer’s stock prices.

Key words: CoCos; share put provision; share call provision; path dependence; barrier option
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Pdi

syms x a bl b2 b3 b4 b5 b6 b7 b8 b9 b10 b1l b12 b13 bl4 cl ¢2 ¢3 ¢4 5 ¢6 Tj

a= exp( —x2/2)/ sqrt(2* pi);

bl =int(a x —inf log(24532/(4617% 2000)) /(0.515% x0.5) +0.505% 0.515% x0.5) ;

cl =0.1* exp( —x2/20) * x* bl;

fl =int( cl x 0 30);

b2 = int(a x —inf log (24532/(4617% 2000)) /(0.515% x0.5) +0.505% 0.515% x0.5-0.515% x0.5):
c2 =0.1* exp( —x2/20) * x* exp( —0.00125% x) * b2;

2= int(c2 x 0 30);

3 = symsum( 0. 07875* 2000* exp( —0.00125* Tj) * exp( —Tj2/20) 1 30);

b3 =int(a x —inf — log (39.12/10) /(0.548% x0.5) —0.504* 0.548% x0.5):

b4 = int(a x —inf log (102/(39.12% 11)) /(0.548% x0.5) +0.504% 0.548% x0.5)

b5 = int(a x —inf log (10/39.12) / (0.548% x0.5) +0.504% 0.548% x0.5)

3 =0. 1% exp( —x2/20) * x* (b3 —(10/39.12) (2% 0.504) * (b4 —bS)) :

f4 =int( c3 x 0 30);

b6 = int(a x —inf —log(39.12/10) /(0.548% x0.5) —0.504* 0.548% x°0.5 +0.548% x0.5):

b7 = int(a x —inf log (10°2/(39.12% 11)) /(0.548% x0.5) +0.504% 0.548% x0.5 —0.548% x0.5) ;
b8 = int(a x —inf log (10/39.12) / (0.548% x0.5) +0.504% 0.548% x0.5 —0.548% x0.5);

4 =0. 1% exp( —x2/20) * x* exp( -0.00125% x) * (b6 - ( 10/39. 12) (2% 0.504 —2) * (b7 —b8)) :
f5=int( c4 x 0 30);

O = int(a x —inf log(39.12/30) /(0.548% x0.5) +0.504% 0.548% x0.5)

b1 = int(a x —inf —log (30/39.12) /(0.548% x°0.5) —0.504* 0.548% x0.5) :

bll = int(a x —inf —log (30°2/(39.12% 29)) /(0.548% x0.5) —0.504* 0.548% x0.5):

5 =0. 1% exp( —x2/20) * x* (b9 +(30/39.12) (2% 0.504) * (b10 -bl1)) :

f6 =int( ¢5 x 0 30);

b12 = int(a x —inf log(39.12/30) /(0.548% x0.5) +0.504% 0.548% x0.5 —0.548% x0.5) ;

b13 = int(a x —inf —log (30/39.12) /(0.548% x0.5) —0.504% 0.548% x0.5 +0. 548% x0.5) :

bl4 = int(a x —inf —log (30°2/(39.12% 29)) /(0.548% x0.5) —0.504* 0.548% x0.5 +0.548% x0.5) :
6 =0. 1% exp( —x2/20) * x* exp( —0.00125% x) * (b2 +(30/39.12) "(2* 0.504 —2) * (b13 ~b14)) :
f7 =int( ¢6 x 0 30) ;

Veel = vpa( 2000% exp( —0.00125% 30) + 4617% (2453 /4617) *(2* 0.505) * fI —2000% (2453 /4617) (2% 0.505 —
2) * 2 10)
Vee2 = vpa( Veel + 3 10)

=125% vpa( —39.12* 4 +11* 5 10)

Cui = 125% vpa(39.12* {6 -29* {7 10)
Vdscl = Veel + Pdi — Cui
Vdsc2 = Vee2 + Pdi — Cui



