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Abstract
A stock loan, a type of equity securities lending service, is a loan that is collateralized with stocks and issued by a financial institution (the lender) to a client (the borrower). The size of the securities lending market reached nearly US$850 billion in 2007 and US$250 billion in 2008 (Standard & Poor’s, September 2009). I report the valuation of stock loans when the underlying asset follows an exponential phase-type Lévy model or a stochastic volatility (SV) model. The valuation problem is formulated as the optimal stopping problem of a perpetual American option with a time-varying exercise price. It can be transformed into a perpetual American call option with a negative interest rate, thus causing standard Wiener-Hopf techniques to fail. We solve this optimal stopping problem using a variational inequality approach for the case of exponential phase-type Lévy model and asymptotic PDE for the case of SV model. We show that asset models beyond Black-Scholes derive a lower level of optimal exercise boundary. Therefore, borrowers are more likely to redeemed the stock and the expected redemption time (optimal stopping time) would be shorter after incorporating information from volatility smiles of option data. This fits the market situation as stock loans are often redeemed overnight. The equity security lending rate is referred to as the equity repo rate in the financial market, indicating that the borrowing period is usually as short as overnight or several days.
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