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1.  Introduction

What is a callable financial commodity?

— set in the derivative internally

— possess the right of cancellation

Many commodities have been developed to

— access specific market segments

— meet specific needs of various investors

— extract and decompose risk-return profiles

of derivatives



Two players in the risk game

Player  I  : issuer or firm (seller) 

Player  II : investor (buyer)

Financial commodities issued by institutions

—
 

to meet investment objectives of clients

callable for the seller

—

putable
 

for the buyer



Stochastic game as a coupled optimal 

stopping problem

—
 

the seller wishes to minimize the issuing cost, 

seek for an optimal call time (stopping time) 

—
 

the buyer tries to maximize the payoff function

seek for an optimal exercise time  (stopping time)

Non-cooperative Dynkin
 

game

(Coupled stopping game)



Many methodologies and techniques have been 
developed for valuing the financial commodities

Transformation of the optimal stopping problem
into the free boundary problem

Deriving the optimal stopping boundaries

A saddle point provides optimal stopping rules and
equals the value of the financial commodity



2.  Model  Formulation

Trading periods :            or 

Riskless asset :                  

Risk asset :                 



Stopping times        （
 

player I )

（
 

player II ）

The payoff:







ｆinancial
 

commodity）





3.   Some  Examples





















4.  Analytical Properties





ｆinancial
 

commodity.





5.  Ｎｕｍｅｒｉｃａｌ  Ｅｘａｍｐｌｅｓ

（Ａ）
 

Penalty costs are discounted 

Game put options which pay off functions are

and



Parameters;



Optimal boundaries of the seller and the buyer;

Parameters;







（B）
 

Penalty costs are constant (no discounted)





Figure Optimal strategies of the seller and the buyer







6.  Conclusion
Callable security can provide the upper bound for the seller’s 

cost

Putable security may guarantee the lower bound for the 
buyer’s profit      － maximum loss

－
 

maximum gain

The value of such securities lies in between them

Optimal boundaries for the seller may vanish for large enough 

What is your risk capacity ?  

New financial commodities can be designed with risk aspects 
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