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In November 1969 l and a partner, Jay Regan, launched what I believe was the world’s first market neutral hedge fund.  We called it Convertible Hedge Associates (CHA), and later changed its name to Princeton-Newport Partners (PNP).  It used warrants, OTC options and convertible bonds and preferreds, along with the underlying common stock, to construct delta neutral dynamically adjusted hedges.  (Listed options and publication of the Black-Scholes formula were still almost four years in the future). 

Since “the formula” was, to me, highly plausible but not proven, we used in addition a variety of techniques and screens, all of which the proposed mispriced security had to pass:

[1] the formula (available for options and warrants, suitably modified for when and to what extent the economic value of short sale proceeds are actually available; generally not until expiration; in those days the brokers pocketed it.)

[2] scatter diagrams of prices:  derivative versus stock or derivative versus derivative, over time (e.g. Figure 2.2 of Beat the Market).

[3] cross-sectional scatter plots on standardized coordinate diagrams (at a fixed time, such as that day’s closing prices) to compare derivatives within a class (e.g. Figure 10.2 of Beat the Market).

1969-1972 


The first market neutral hedge fund, which consisted of a collection of derivatives hedges, each of which was (dynamically) approximately delta neutral, prospered.  See track records in (Thorp, 71, 75, 00).

Early 1973


The CBOE announced it would soon begin trading exchange-listed options.  We at Convertible Hedge Associates were electrified (figuratively and literally) by the news.  This could facilitate a major expansion of our business.  I had an HP 9830A desktop computer which was easy to program in BASIC, was math user friendly, and drove a pen plotter with which we drew magnificent color coded graphs.


I had the “integral formula” programmed and drawing option and warrant curves when, out of the blue I got a letter and an article from someone called Fisher Black.  He said “I am an admirer of your work” and explained that his approach was like Beat the Market but he and Scholes took another step:  they explored the (analytic) consequences of the no arbitrage principle as applied to our (dynamically adjusted) delta neutral hedge, noting that such a hedge should then return the (appropriate time period) riskless rate on net equity invested.  

I sat down, programmed in his formula and drew option curves.  Shock!  The graphs disagreed with my graphs.  It couldn’t be.  But then I realized I was graphing the “short warrants or options, long stock” version of my formula.  This version assumed that the interest from the proceeds from the short sale of the warrant or option was captured by the broker, not the investor, as was the practice then for the warrants and over the counter options which I had been trading.  But the proceeds from shorting listed options (only calls on a limited number of large companies were initially available when the C.B.O.E. opened in 1973) would be credited to the investor on settlement date for the trade.  Thus one needed to pre-multiply by 
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 to discount the expected terminal value of the warrant to expected present value.  Now the graphs were identical!

1973


What I already had, in fact, was not just the Black-Scholes formula but a more general pair of formulas, with the Black-Scholes formula as the limiting case.  One of them incorporated a parameter to account for the loss to the broker of some or all, as the case might be, of the interest earned by the short sale proceeds (SSP interest) on the warrant (or option) short versus stock long hedge.  This family of curves started with the Black-Scholes curve (all SSP interest available) and moved continuously higher as the fraction of available SSP interest dropped, with the highest curve being my old warrant curve, corresponding to no SSP interest available.


The other formula covered the warrant (or option) long versus stock short hedge.  This one parameter family started with the Black-Scholes curve and had successively lower curves as the economic value of the stock SSP interest available to the investor was reduced.


The equations for highest and lowest curves are presented in Thorp (1973).  That was written a few weeks after I got the Black-Scholes paper and was immediate because I already knew these formulas.  In the original version of Thorp (1973) I had a section showing how I had found the Black-Scholes formula by setting 
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and 
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equal to 
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in the formula for the expected value of the warrant or option (as discussed in the previous column).  But I had to delete this to fit my abstract into the spaced allowed.
The two formulae create a “band” around the Black-Scholes value, within which the delta neutral hedger cannot expect to achieve the riskless rate.  This band widens further when one adjusts the required pair of stock and option (or warrant) prices to cover (expected) transactions costs, present and future.


As years passed, industry practice changed with competitive pressures and investors tended to gain some of the interest from their short sale proceeds, splitting this economic benefit with their broker-dealer.  Currently, in the U.S. some hedge funds and other institutional investors get an interest credit equal to Fed Funds (a proxy for the “riskless rate”
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) minus seventy five basis points (0.75% annualized) or better.  So the pair of one parameter families has remained relevant.  Yet, even today they have not, as far as I know, been discussed in the literature.  This is curious, given their practical value for so many users of the Black-Scholes formula.

1973


Planning ahead for the opening of the CBOE, I had prepared a catalog of standardized call option diagrams (see Beat the Market, chapter 6 for standardized variables), of (option price)/(exercise price) versus (stock price)/(exercise price).  For stocks which paid no dividends during the life of the call option, for each of a range of 
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and 
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(volatility) pairs there was one set of curves for various times until expiration.  These “universal” Black-Scholes curves covered all cases where our hedge was short CBOE listed calls (full cash credit at once for SSP) versus the underlying common stock long.  We knew how to use numerical methods to calculate correct values for the option price in cases where the stock paid dividends during the life of the option, but is was usually sufficient to use easy approximations which covered most cases and could be incorporated as a quick correction directly on the graphical plot.  

Remember, this was 1973 when computing power was comparatively limited, scarce and expensive.  With market prices continually changing and the number of options expanding rapidly, plus the need to monitor a substantial list of warrants and convertibles, graphical short cut methods were valuable in this era.  We simply plotted the latest recent (stock, option) price pairs on the appropriate 
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 diagram and looked to see whether it was far enough above or below the appropriate curve to offer a profitable hedge.  Delta, the hedge ratio, corresponded to the slope of the tangent and could be immediately read off the picture.  We expanded the 
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 catalog of diagrams as needed.
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