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 PREFACE

Options have been traded for hundreds of years, at least since the sixteenth century, when they were used to buy and sell commodities in Antwerp and Amsterdam. But nobody knew what the true value of an option really was. For centuries, their prices were determined by supply and demand, with investors estimating their value on the basis of gut feelings. Indeed, it was not even known what determines the value of an option, whether the current price of the underlying stock, commodity, or asset, the rate of interest, investors’ attitudes toward risk, the time remaining until expiration of the option, and so on. However, options do have a mathematically precise value. The equation that gives the correct price was found by financial economists Fischer Black, Myron Scholes, and Robert Merton in 1973. Their discovery was considered a singular achievement, comparable to Newton’s discovery of the laws of motion. Scholes and Merton were awarded the Nobel Prize in 1997. (Fischer Black had died two years earlier, at the age of 57.) However, disaster followed the Nobel Prize. The spectacular near bankruptcy of Long-Term Capital Management, the billion-dollar company that Scholes and Merton had helped found, proved that high academic achievements do not guarantee financial success.

Spanning the period from the middle of the seventeenth century until nearly today, this book traces the historical and intellectual developments that led to the options pricing formula. It describes the search for the elusive equation but emphasizes the personalities behind that search. Some of the people who appear are medical doctor Robert Brown (of Brownian motion fame), three French accountants and stockbrokers ( Jules Regnault,  Henri Lefèvre, and Louis Bachelier), Albert Einstein, Wolfgang Döblin (a German Jewish soldier in the French army during World War II), MIT mathematician Norbert Wiener, Russian pioneer of probability theory Andrey Kolmogorov, Japanese mathematician Kiyoshi Itō, and American economist Paul Samuelson.

[image: 002]

At this point in a preface, it is customary to thank those who helped in the preparation of the book. Here I must make an exception. One organization to which I can offer no thanks is the Institut des Actuaires in Paris. It is one of the very few places where the early volumes of the Journal des Actuaires Français are stored, which contain some articles pertinent to this book. Unfortunately, after I had been given the runaround for approximately half a year by an extraordinarily unhelpful secretary, it was only when my wife visited Paris that the articles could be copied. It took her all of fifteen minutes . . . apparently too much for an unwilling secretary.

My sincere thanks do go to Tim Bartlett, Adina Berk, and Collin Tracy of Basic Books for making the text much more readable than it was at the outset, and to Chrisona Schmidt for careful copyediting. My agent, Roger Williams of New England Publishing Associates, is always there when I need him. My wife, Fortunée, did much more, of course, than just photocopy articles in Paris. I am also grateful to Simon Benninga, Franck Jo-vanovich, Wolfgang Hafner, Bernhard von Stengel, and Heinz Zimmermann for offering encouragement and reading parts of the manuscript.

I had lots of fun researching and writing this book, and I hope you, the reader, will enjoy it too.

JERUSALEM, JUNE 2011






 INTRODUCTION

In June 1940, in a barn somewhere near the western front, a young man wearing a French army uniform burns a sheaf of papers filled with mathematical symbols and equations. He must move quickly; German troops are closing in on the French village where he is hiding. The soldier, the German-born son of a famous Jewish novelist, is determined not to be captured alive by the Nazis and not to let his scientific legacy fall into their hands. A few weeks earlier he had sent a manuscript containing a novel mathematical theory to Paris for safekeeping by the Académe des Sciences. Now he must destroy any evidence of his work.

The sad story of Wolfgang (a.k.a. Vincent) Döblin is only a small part of the narrative that will be related in this book. For three centuries, accountants, speculators, investors, and scientists endeavored to find the holy grail of financial markets, the equation that could be used to compute the true value of a certain financial instrument: the elusive options pricing formula.

Like most chronicles of intellectual breakthroughs, this is a story of relentlessly driven and innovative people. I will tell this story of the development of ideas through the lives of the protagonists—accountants and economists, physicists and chemists and mathematicians, academics and professional traders. After preludes in seventeenth- and eighteenth-century Amsterdam and Paris, the intellectual action began in nineteenth-century France. In the first half of the twentieth century, it moved all over Europe, then to Russia and then to Japan, before it finally reached its climax in the second half of the twentieth century in the United States.
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Say you want to build a house in the suburbs and you find a plot for $100,000. Since you can’t afford to buy it until next year, the seller is willing to reserve it for you—at next year’s price. The price could double or it could drop by half. What should you do? If prices fall, you will profit, but if they rise you won’t be able to afford the plot. Then the real estate broker has an idea. For a flat fee, she will assume the risk. If the price falls, you will pay the lower market price; if it rises, you will pay a maximum of $100,000, with the broker making up the difference. What a great idea! You will profit if the price falls, and you will not have to bear the risk of the price rising. The question is, How much should you pay the broker? How much does she demand?

Or think of a farmer who will need to buy fertilizer in six months. Unfortunately the price is volatile and a high price would significantly cut into his profits. He cannot afford the uncertainty. A middleman offers him the following deal: pay me a flat fee, and in six months I will sell you 300 pounds of fertilizer for 60 cents per pound, no matter what the actual price may be. The farmer agrees, a contract is drawn up, the fee is paid, and the waiting begins. Six months go by. When the time comes to execute the contract, the price of fertilizer has dropped to 55 cents per pound. The farmer buys what he needs on the open market and lets the contract expire. The middleman breathes a sigh of relief and happily pockets the fee. Chalking up the fee as an insurance premium against the risk of higher prices, the farmer is also happy. He got the fertilizer for a lower price. The crucial question, however, is, How much did the farmer have to pay the middleman?

The two tales exemplify the use of options—contracts that give the right, but do not entail the obligation, to buy or sell something, usually a good or a security, at a certain date at a certain price. Options maybe considered the granddaddy of the financial derivatives that are all the rage nowadays. They have been traded since at least the seventeenth century, with their prices determined by the market—by supply and demand. But is there an intrinsic, true value for options? Yes, there is. The discovery of  the options pricing formula was a breakthrough, both in the history of ideas and in the effort to understand financial markets.

Many historians of science rank the options pricing formula, as developed by Fischer Black, Myron Scholes, and Robert Merton, up there with Isaac Newton’s Universal Law of Gravitation, at least in terms of a scientific discovery. In the seventeenth century, the notion of action at a distance—earth pulling an apple off the tree—required an enormous intellectual leap by Newton’s contemporaries. A similar leap was required from economists in the twentieth century, when it turned out that the value of options does not depend on investors’ attitude toward risk.

Who would have thought that drunken sailors staggering around in the street, the random motion of minute particles suspended in a liquid, or the diffusion of heat in an object would be the starting points in the description of price movement on the stock exchange? Such processes, which later became known as Brownian motion, were investigated in the early twentieth century mainly by biologists studying evolution, chemists and physicists studying diffusion—among them Albert Einstein and several other Nobel Prize winners—and one forlorn mathematician dabbling in the stock market.

Serious attempts to ascertain the true value of options started to make headway toward the middle of the twentieth century. Even so, for a long time, the prices at which options were traded were still based on hunches and rule of thumb. Options trading was put on a sound footing only after the heroes of our narrative—Fischer Black, Myron Scholes, and Robert Merton—developed the sought-after formula, thereby discovering that the volatility of the underlying stock plays a crucial role and that the investors’ attitude toward risk plays none. The feat earned Merton and Scholes a Nobel Prize in 1997. (Fischer Black had died two years earlier.)

By placing a value on options, the pricing formula made financial markets more efficient. The success of the Chicago Board Options Exchange, which today tallies about 5 million contracts a day, is due to this scientific achievement. Nowadays, financial instruments, based in large part on the methodology developed by Black, Scholes. and Merton, allow traders to  buy and sell risk like any other commodity. For a certain price, risk-averse individuals can unload part or all of the uncertainty contained in their portfolio to investors who are willing to assume it, thus producing a more efficient economy and positively impacting people’s lives. By utilizing tools from mathematics and physics to compute that price, Black, Scholes, and Merton and their predecessors may be considered representatives of a new profession: the quants.

Understandably, the quants were not content to simply enjoy their intellectual pursuits; they also wanted to make money—a lot of money. And indeed many did. Jules Regnault, the self-taught broker’s assistant, died a very rich man. Merton and Scholes made and lost a fortune, and the spectacular blowup of their firm nearly resulted in the first financial crisis touched off by quants. More would follow.a And so this story of brilliant, driven, innovative characters is also a story of what may happen when greed and hubris get the better of us.






ONE

Flowers and Spices


IN THE 1630S AN UNPRECEDENTED FRENZY OF BUYING AND selling seized large parts of the population in Holland. People sold all their belongings and even went into debt in order to invest in a commodity that had no intrinsic value. When investors finally realized this, the price of the commodity plummeted and many lost their assets. To save those clamoring most loudly for protection from further disaster, the government took action, thus worsening the crisis.

What was this article of trade that caught the fancy of investors, speculators, and fortune hunters? Businessmen, mainly from Spain, Portugal, England, and Holland, had been roaming the world looking for extravagant merchandise to take to Europe. Among these luxury items was a very special flower found in Persia and Turkey. First described around the middle of the sixteenth century by the Austrian ambassador to the court of Suleiman the Magnificent in the Ottoman Empire—he described them as having little or no scent—the flower became popular among the European upper classes, especially in Holland. It was the tulip. Admired for its variations in color and beauty, the tulip soon became a symbol of wealth and opulence.

It was not wild tulips that elicited the Dutch people’s passion but cultivated ones, many of them carrying a virus that gave their petals highly unusual patterns but also made them hard to grow and consequently all the more rare and desirable. By 1636 this admiration for tulips went far beyond an appreciation of their beauty. Tulip bulbs became objects of speculation, first among the cognoscenti, then among simple folks, with investors buying them not for the esthetic value of the eventual flowers but in the hope of rising prices. The journalist Charles Mackay devoted a chapter of his 1841 book Extraordinary Popular Delusions and the Madness of Crowds to what he called tulipomania. Even though his description was not correct in every detail, the name stuck.

Since no man of fortune could be without a collection of tulips, preposterous prices were paid for a single bulb. “A trader at Haarlem was known to pay one-half of his fortune for a single root, not with the design of selling it again at a profit, but to keep it in his own conservatory for the admiration of his acquaintance,” Mackay recounted. One of the most celebrated species, the Semper Augustus, whose petals exhibited dramatic red and white streaks, was valued as the equivalent of twelve acres of building ground, and, another time, as the equivalent of a carriage with two horses, harnesses, and a sizable amount of money. No more than a handful of specimens existed in all of Holland. The owners had acquired them with the specific obligation not to cultivate them in order to keep their numbers low.

Anecdotes abounded, for example, the one about the sailor who consumed a bulb of Semper Augustus for breakfast, thinking it was an onion, and then spent a few months in jail on felony charges brought against him by the owner. Or the British botanist who used his penknife to peel an unknown bulb that he found in the conservatory of a wealthy Dutchman and then proceeded to cut it into pieces only to be informed by the furious owner that he had just destroyed an Admiral van der Eyck.

The activities took on a frenzied pace. Markets were established on the stock exchanges of the larger cities to facilitate the trade in rare tulips. In smaller towns where no stock exchange existed, taverns became the meeting places for tulip enthusiasts, with the rich and the poor rubbing shoulders to trade bulbs. “Nobles, citizens, farmers, mechanics, sea-men,  footmen, maid-servants, even chimney-sweeps and old clothes-women dabbled in tulips,” according to Mackay.

Tulip bulbs must be planted by the late summer, and the flowers bloom for no more than a week or two during the following April or May. The original bulb disappears but another one, and possibly some buds, appear in its place. These can be dug up starting in June but must be replanted by September. Hence actual trades could only be made during the four summer months. But the dealers did not take a break during the remaining eight months. Throughout the rest of the year, buyers and sellers made contracts with the intention of carrying them out during the summer. The traders agreed on the species of the tulip, the number or weight of the bulbs, the price, and the date of delivery and payment. Today such an agreement is known as a forward contract: the actual delivery of and payment for the bulbs are delayed to some specified date in the future. (A contract for immediate execution is called a spot trade.)

A code of laws was drawn up for the guidance of the traders, florists organized themselves into a self-regulating guild, and specialized tulip notaries were appointed. In spite of such protective measures, trading activities soon took on forms of gambling. Many homeowners converted all their property into cash with the sole purpose of purchasing tulips. Houses and real estate were offered at ruinously low prices so the proceeds could be invested in bulbs.

People had started buying bulbs in order to resell them at a profit, and prices spiraled ever upward to new heights. In early 1637 some single tulip bulbs sold for more than ten times the annual income of a skilled craftsman. Eventually sober-minded traders began to realize that these flowers were just . . . flowers. In February 1637 the bubble burst, and businessmen were left sitting on worthless bulbs. In Mackay’s words, “Many who, for a brief season, had emerged from the humbler walks of life, were cast back into their original obscurity. Substantial merchants were reduced almost to beggary, and many a representative of a noble line saw the fortunes of his house ruined beyond redemption.”

Once the bulb bubble burst, buyers refused to take possession of, and pay for, the useless merchandise. Day after day, defaults were reported from  all over Holland. Sellers tried to get legal remedy through the judicial system, but the courts offered no help. Arguing that monetary disputes which resulted from tulip contracts were nothing more than gambling debts, the judges refused to get involved.

Tulip traders vociferously aired their grievances at public meetings. (The lucky few who had got rid of their stock in time invested the proceeds in overseas funds and kept mum, so as not to arouse the envy of their neighbors.) Representatives from all over the country were sent to consult with the elders in Amsterdam, the country’s, indeed Europe’s, center of commerce and trade. They came up with a good idea: let the buyers and sellers devise a plan. Discontent grew stronger. Loudest among those clamoring for relief were tulip buyers, including numerous state officials who had been making a pretty penny on the side and now faced the danger of losing it all. They wanted to renege on their obligations to pay for worthless merchandise. The traders turned to the Provincial Council in The Hague. After three months of deliberations, they came up with the age-old excuse: they needed more information in order to make a decision.

Eventually, on February 24, 1637, the guild of Dutch florists issued a decree. First, all tulip contracts made before November 30, 1636, were null and void. Second, all purchasers who had entered into a contract between November 30, 1636, and spring 1637 would be freed from their engagement if they paid the vendor a penalty of between 3.5 and 10 percent of the agreed-upon price. This was an unprecedented upheaval of traditional business practices. Whereas previously, buyers had been obliged to buy the bulbs they had contracted for, they now had a choice. If the price dropped between signing of the contract and the date of delivery, buyers had the option of simply walking away from the transaction. All they had to do was pay the vendor a relatively small premium. Thus traditional forward contracts were turned into what came to be known as options contracts. In due course, the decree was ratified by the Dutch parliament.

Predictably, this did not make everyone happy. Vendors would receive at most 10 percent of the sum they had contracted for, while purchasers complained that even that was too high a price for worthless onions. But  the new regulation also created fresh opportunities. Since the risk of a transaction was limited to a fraction of the contracted sum, many businessmen saw prospects for profits, and the market for options contracts took off. If prices had been sky-high before, they now rose into the stratosphere.

Finally, at the end of February, the Dutch authorities put a stop to the trading. Prices plummeted. “Those who were unlucky enough to have had stores of tulips on hand at the time of the sudden reaction were left to bear their ruin as philosophically as they could,” Mackay recounts. The country as a whole suffered from the aftereffects of tulipomania. “The commerce of the country suffered a severe shock, from which it was many years ere it recovered.” The episode would be chalked up as a lesson—not always learned—for generations to come about not only the vagaries of luxury items but also the dangers that lurk in the trading of options.
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While tulipomania, one of the most spectacular early aberrations of a market, can be ascribed to human stupidity, the Dutch East India Company failure in 1798 was due to a combination of bad luck, corruption, and incompetence. The history of this company is closely linked to the emergence of the first formal market for options.

It all started with spices. Throughout the ages, people have tried to put more flavor into the often bland diets they managed to scrape together from their gathering and hunting activities. Salt, for example, added some taste to food but was expensive. According to the naturalist Pliny the Elder, who lived in the first century AD in the Roman Empire, “the soldier’s pay was originally salt, and the word salarium [salary] derives from it.” Exotic seasonings, which were also used as medicines and preserving agents, were even more expensive. In the Middle Ages spices such as cinnamon, black pepper, cumin, nutmeg, ginger, saffron, and cloves were considered among the most luxurious items in Europe. Only the wealthy and the mighty could afford to season their opulent meals with them. Like silk, textiles, ivory, precious stones, and drugs, spices were imported from faraway lands by adventurous  seafarers. Their locations of origin, often obscure islands, were usually kept secret by traders. The expeditions were expensive not only because boats and crews had to be outfitted but also because many ships did not return from their voyages. Shipwrecks were common and their costs, human and financial, had to be taken into account.

In spite of the dangers, the trade in spices blossomed. It was a welcome change from the dull dealings in salt, herring, wheat, and wine with their narrow profit margins. Lured by the prospect of great earnings, boats set sail for India, Java, Borneo, and China, braving the dangerous route around the Cape of Good Hope. Seafaring nations like Portugal and Spain effectively monopolized trade with the East. But traders from other countries, mainly the Netherlands, wanted to elbow their way into the lucrative business and began to finance the dangerous undertakings. The Iberians did not take kindly to the new competitors. To keep challengers from infringing on their profitable sinecure, Portugal and Spain closed their ports to foreign ships. Shortages of luxury goods ensued in the Netherlands and the price of spices rose.

Nevertheless, the Dutch persisted. They realized that boats equipped, staffed, and financed by individual businessmen stood little chance of completing their voyages. So, in 1602, seventeen businessmen founded the Verenigde Nederlandsche Geoctroyeerde Oostindischen Compagnie (VOC, United Netherlands Chartered East India Company), known as the Dutch East India Company for short. The company was organized around six “chambers,” Amsterdam being the most important.

Pooling resources and sharing profits and risk was nothing new, in principle. For millennia, overland and overseas trips had been organized by consortia of businessmen who pooled their resources and shared the eventual profits or losses. Partnerships were formed ad hoc for individual voyages, with capital returned and profits distributed at the end of the voyage. VOC was different. It was to be a long-term venture, initially for twenty-one years. The charter was renewed several times, for a total of two centuries. Furthermore, participation was not limited to businessmen. Without being required to help run the company, ordinary citizens could buy shares  and watch their capital grow . . . or diminish, all the while receiving dividends . . . or not.

VOC was led by seventeen directors, the Heren XVII, who made all the decisions: how many ships left from which port, where they sailed, what cargo they carried, and what wares they would bring back. The directors decided how to sell the cargo and whether to reinvest the proceeds in further voyages or distribute them as dividends to the regular stockholders, the participanten. The latter had no say in how the company’s affairs were run. In fact, they did not even have the right to inspect the books. Their only function was to receive dividends whenever the directors decided to distribute any. If they were not happy with how the company was run or if they were disappointed with low dividends, they could return the shares and demand their capital back, or at least they could in the beginning. A few years later, the clause that allowed shares to be returned in exchange for a full refund was rescinded. As I will recount below, this would have important consequences.

The Dutch government was only too happy to oblige the company. After all, everybody would profit from increased wealth and higher tax receipts. The government gave the company monopoly powers and wide privileges. Nobody except the VOC was allowed to send ships from the Netherlands to the area east of the Cape of Good Hope and west of the Straits of Magellan. Neither was anybody but VOC allowed to trade. VOC’s charter even conferred on it the right to wage war in the overseas territories—in what is today Indonesia and beyond—if the chief stockholders deemed it necessary in order to safeguard the company’s interests. VOC became a state within a state. It owned 150 trading vessels and had 20,000 seamen and 50,000 civilians in its service. Significantly, it also had 40 warships and 10,000 soldiers under its command.

Its trading routes connected Amsterdam to Africa, India, the Persian Gulf, Japan, and China. But VOC did not limit itself to trade between the Orient and Europe—textiles from India, tea from China, pepper from Indonesia, silver from Japan, coffee from Arabia and Java, and, of course, fine spices from all over. It was also heavily involved in the Persian Gulf,  Zanzibar, Ceylon, India, China, Japan, and the islands of southeastern Asia. VOC traded spices for salt, salt for cloves, cloves for gold, gold for tea, tea for silk, silk for copper, copper for spices, and so on.

These traders did not go about their business quietly. VOC operations were very noisy, constantly accompanied by the clanking of war. The company acquired monopoly status by fire and sword: brutal military operations, massacres of local populations, murders of European competitors. The invasion and occupation of the Banda archipelago, a group of tiny islands north of Australia, gave the company a monopoly over nutmeg and mace, the conquest of Ceylon over cinnamon, the capture of Makassar over cloves. To further consolidate control over the spice trade, VOC envoys uprooted trees in many fertile areas in order to concentrate a valued crop on a single island in their possession. As a further blow to erstwhile competitors, VOC captured ports that had been used by seafarers as way stations on their voyages from and to Europe. By then, Portuguese, Spanish, and English traders had fallen far behind the Dutch.

In spite of the high costs of trading and waging war, VOC made huge profits. On average, goods were sold at VOC’s semiannual auctions for nearly three times what they cost at their origin. And this was only an average. Rare spices often fetched three hundred times their purchase price. Even after the cost of building and outfitting ships was deducted, and after losses and shipwrecks were taken into account, dividends averaged over 16 percent annually for the first fifty years of the company’s operations. VOC’s good fortune was felt throughout the Netherlands. Magnificent buildings and the paintings of Rembrandt, Vermeer, and others attest to the wealth of the country.

When the company was formed, over one thousand individuals purchased shares in Amsterdam alone. They were a cross-section of the citizenry, with some investing as little as 20 guilders and others up to 85,000. Demand for shares was so great that even before they were actually issued, their price was already 10 to 15 percent above par. After all, it did not hurt to subscribe. By statute, shares could be returned in exchange for a full refund of the paid-in capital.

In 1609, however, the directors decreed that capital was no longer refundable. Whoever bought shares was stuck with them, for better or worse. But to have one’s money tied up in the company’s shares for many years could create problems. Shareholders might not be satisfied with the size of dividends or with the manner in which the company was run and would prefer to get rid of the share. Or a sudden illness, a home renovation, or a daughter’s marriage might require additional funds. How could a businessman make use of his wealth if his money was tied up in VOC?

A so-called secondary market was created to give stockholders the opportunity to liquidate their holdings. This was a stock exchange where shares of VOC could be bought and sold. Thus VOC in Amsterdam was the first company to issue stock that could be freely traded. The price of the shares fluctuated widely, depending on the fortunes or misfortunes, real or imagined, of the latest voyage. Astute traders quickly learned that they could influence the price of the stock by rumors of war or peace, of shipwrecks or safe voyages, of market gluts or shortages. In the first few years of its existence, about 6 to 7 percent of the capital of the Amsterdam chamber changed hands annually. By 1607 only two-thirds of the original owners remained.

Even foreigners were welcome to purchase a stake in the company. Whenever an exchange was made, the shares were registered under the names of the new purchasers in the company’s stock ledger. But registration could only take place when the books of the company were opened, usually to record the payment of dividends. To allow a market to operate not only on these rare dates but every day, there evolved a market for so-called forward trades at the Amsterdam stock exchange. Whenever a buyer and a seller reached agreement, the “futures contract” was recorded but the actual transaction—the delivery of the title and the registration of the new owner—occurred on the specified date in the future.

Forward trades were carried out to eliminate the risk of future changes in the price of shares. Since price and date of the transaction are specified when the contract is signed, all relevant parameters are known at the outset and there is no uncertainty. But an element of risk remains. If the share  price rises during that period, the seller will regret his decision because he could have received more money had he waited. If the price falls, the buyer will kick himself since he could have obtained the share for less money had he waited. In that sense, we are actually speaking more of regret than of risk. (There was also the risk that one of the parties would default on its obligation, but this could be remedied by taking recourse to the well-functioning court system.)

Apart from allowing stockholders to liquidate their holdings of VOC shares, the stock exchange had a further beneficial effect on the economy of the Netherlands. Entrepreneurs routinely needed to borrow money in order to finance ongoing operations and expand their business. To guarantee the loan, merchants had to put up their businesses, homes, or other assets as collateral. The interest rate on the loan was then determined by how secure the collateral was and by how readily it could be converted into cash in case the borrower defaulted. The shares ofVOC were highly valued as collateral. The company was well-known and the ownership of the shares was clear due to registration in the company’s stock ledger. But above all, the shares could be easily sold on the Amsterdam stock exchange. Thus there was less risk to the lender that he would be stuck with collateral that could not be converted into cash. As a consequence, interest rates fell, benefiting commerce in general.

VOC itself took advantage of this possibility. At the company’s founding, total capital was about 6.5 million guilders. It stayed at that level throughout the company’s existence; no additional capital was ever raised. So how did VOC finance its ever growing business? It borrowed money. Short-term capital needs were satisfied by issuing bonds for up to twelve months. VOC pledged its own assets as collateral.

However, for the lender there remained a question: what would the value of the shares be a year from now when the loan matured? If a businessman took out a loan corresponding to 90 percent of the share’s value, but the price of the share fell by 20 percent in the course of that year, the lender would be in a bad spot. After all, the borrower would have every reason to default. Instead of returning the loan he could just walk away from his debt,  leaving the lender with a share that was worth less than the amount he owed. The borrower would lose only his good reputation. Lenders would have to safeguard themselves against such a scenario.

And this is how, not long after the tulip fiasco, the market for options developed.

A lender needed to protect the value of the collateral. Afraid that the price of VOC shares would drop, he would look for an investor who believed that it would not. Then, for a fee, the two of them would enter into a new kind of arrangement. Say that the current price of a share of VOC is 100 guilders. Let’s call the person who lent the money and is afraid that the share price will fall Pessimist, and the investor who believes the share price will not fall, Optimist.

Pessimist pays Optimist a fee of 3 guilders. In exchange Optimist undertakes to buy one VOC share from Pessimist one year from now, at the current price of 100 guilders, if the latter so desires. Other than paying the fee, Pessimist is not obliged to do anything. But when the day arrives and if the share price is, say, only 90 guilders, Pessimist will demand that Optimist buy the share from him for 100 guilders. Even if Pessimist is not in possession of the share (maybe the borrower did not default and was not forced to hand over the collateral), there is no problem. Pessimist simply buys it on the market for 90 guilders and delivers it to unhappy Optimist, who has to fork over 100. Altogether Optimist will have lost 7 guilders—he initially received the fee of 3 guilders but then lost 10 on the purchase. Pessimist, on the other hand, will have received the 100 guilders that he was hoping for at the beginning of the year, all for a fee of 3 guilders.

Let us now assume that VOC shares rise to 110 guilders during the course of the year. Come the day of reckoning, Pessimist will certainly not sell the 110-guilder share for the contracted 100 guilders. (He probably does not even have it because the original borrower would surely have repaid his debt and kept the much more valuable share.) The option will simply expire. Optimist will be happy: he gets to keep the fee of 3 guilders.

In modern parlance, such a contract is called a put option. I will say a bit more about put options below, and much more about all kinds of options  in future chapters. Suffice it to say for now that options are a sort of insurance. For a small premium, the buyer of the put option buys the right to sell the underlying share at a specified date in the future at a specified price, even if the value of the share has fallen in the meantime. But he is not obliged to do so. It the price rises, he will let the option expire. The seller, on the other hand, is obliged to purchase the underlying share at the previously agreed price, if the buyer desires it.

Does this sound confusing? It did to Dutch speculators in the seventeenth century. This is why the merchant Joseph de la Vega decided to publish Confusion of Confusions in 1688, a booklet that attempts to explain the intricacies of the stock exchange. The full title was Confusión de confusiones: Diálogos curiosos entre un philosopho agudo, un mercader discreto, y un accionista erudito, descriviendo el negocio de las acciones, su origen, su ethimologia, su realidad, su juego, y su enredo. (Confusion of confusions: Curious dialogues between a keen philosopher, a prudent merchant, and a learned shareholder, depicting the stock business and its origins, etymology, reality, gambling, and plot). It may seem a bit strange that a speculator trading shares in Amsterdam would publish a how-to book about the stock exchange in Spanish, the language of VOC’s bitter rivals. To explain the reason for this, I must recount a bit about Joseph de la Vega, the first person to clarify options in writing.

Joseph de la Vega was born in about 1650 to a Marrano family. Marranos were Jews who had been forced to convert to Christianity by the inquisitional forces in Spain. In contrast to most of their persecuted brethren who were killed or expelled, Marranos stayed in Spain, pretending to be Christians but clandestinely keeping their Jewish faith. They followed their traditions in secret, celebrating the Sabbath, for example, by lighting candles in a cupboard every Friday night. Joseph’s birthplace is not certain; he may have been born in the Spanish city of Espejo whence his father hailed, or in Amsterdam, the family’s ultimate destination after they fled the Inquisition. His parents were Isaac Penso Felix and Esther de la Vega. His mother’s family hailed from a prominent Jewish family who had founded the Talmudic school in Livorno, Italy. In later years, Joseph would use both their names, Penso and de la Vega, interchangeably.

In spite of all the hardships, his father remained committed to his Jewish faith. While imprisoned in a Spanish dungeon, he vowed that he would return to Judaism as soon as he was set free and could leave the inhospitable country. And indeed, upon his release from prison, he fled to Antwerp and promptly returned to the fold. Isaac eventually became a wealthy banker, but he never forgot his unfortunate past. He became a benefactor, giving tithes of his income to good causes and to the poor. It is said that by the time he died in 1683, he had donated 80,000 guilders (about 500 times the yearly wage of a skilled laborer) for philanthropic purposes.

Isaac and Esther had five sons, the second of whom, Joseph, published his first literary work, a three-act drama in Hebrew, at age seventeen. Meant as an inspiration to Marrano youth, Asirei ha-Tikvah (The captives of hope) features a young man expounding on the high value of a virtuous life, holding up a mirror to his peers who had become accustomed to Spanish decadence in the years before their emigration. Subsequently de la Vega turned to business and became a wealthy merchant. But he never lost his taste for literature and wrote a large number of poems, moral and philosophical reflections, eulogies on princes, and novels. The novels, especially, became quite popular in their time.

The work for which he is remembered most today concerned the stock market. As he stated in the preface, he did not write the book merely for his own pleasure. On the one hand, his aim was to describe “this most honest and most useful of all businesses in Europe” to those who were not in the financial business. On the other hand, he wanted to disclose the tricks and treacheries that are employed by less than honest men, both in order to entertain and to warn.

In the spirit of Socrates and Plato, the setting de la Vega chose for Confusion of Confusions was a collection of four dialogues—or rather tria-logues—between a merchant, a philosopher, and a speculator. While the doubtful philosopher and the skeptical merchant ask profound questions,  the speculator extols on the beauties of the stock market, all the while explaining its intricacies. He describes what stocks are, how they are bought and sold, various forms of transactions, speculative maneuvers, the operations of the Dutch trading companies. With his book de la Vega meant to put a more respectable face on the scorned profession of speculation.

The first dialogue deals with the origins of the securities trade, the parties involved, and the various types of transactions. In the second dialogue, the author turns to stock prices and the reasons for their variation, bull and bear markets, the principles of speculation, the role that expectations play in the formation of prices, and the irrational behavior of market participants. In the third dialogue, the author focuses on stock exchange practices, as well as various types of transactions and operations and the activities and behavior of the brokers. The final dialogue examines the motivations and often dubious practices of liefhebberen (de la Vega uses the Dutch word for speculators who expect a rise in the stock prices—the word actually means lover) and contraminores (speculators who expect a fall).

De la Vega holds contraminores in low esteem, since they hope the companies whose securities they hold will experience bad fortune. And even if their hopes do not influence fate—who knows?—their prayers for shipwrecks, wars, mutinies, or bad business deals maybe answered. Not surprisingly, contraminores are described as negative, unpatriotic wheeler-dealers. But liefhebberen too come under fire. Both types of operators often engage in unsavory practices: whispering incorrect information in an accomplice’s ear while making sure that traders standing about can hear what is being said, dropping a letter to the floor with supposedly secret information, pretending to be a contraminor while actually being a liefhebber, among others. The fourth dialogue is replete with tricks that speculators use in their attempts to influence the market in a preferred direction, and the counter-tricks that a consortium of traders may use to defy such maneuvers.

De la Vega also describes dilemmas, such as when a broker who owns shares in a company is asked by a client to throw his client’s shares onto the market. Does he follow the order in good faith, knowing that the value  of his own shares will decline if a sudden glut occurs? To illustrate the mechanics of stock trading to the merchant and the philosopher, de la Vega also tells some real-life stories. For example, a liefhebber comes to a coffeehouse and pretends to have important news about a company. When asked about the price at which shares are currently traded, he adds a few percentage points and gratuitously announces that he has received many buy orders. At this point investors, believing that the share price has risen and will rise further, hurry to their own brokers and tell them to purchase the shares. In the meantime the first broker runs back to the stock exchange and arrives just in time to hear the other brokers place their buy orders. He is able to sell them his own shares at an exaggerated price, thereby making a bundle for himself.

Many of de la Vega’s recommendations are still valid today: do not give advice to anybody whether to buy or sell shares; take your profits without regretting missed opportunities; do not get married to your shares; to win at this game one needs money and patience; the expectations of an event affects stock prices more than the event itself. Many modern investors would do well to take one recommendation especially to heart: “If Fortuna extends her hand and you have speculated well, accept it with humbleness and praise your luck. Do not spoil the stroke of fate through arrogance.”

The stock exchange can serve as a playground for everyone, de la Vega writes. Hardly immune to bigotry and prejudice, he maintains that men of every profession, any character, and any nationality can let off steam at the market. Philosophers discover ferocious behavior, mathematicians find irrational figures, astrologers discern their lucky star. Poets sharpen their imagination, lawyers their sophistry. Barbers believe they can lather everyone in soap, seafarers find exciting adventures, soldiers a channel for their cunning. Painters seek perspective, spurned lovers forget their unhappiness. Gentlemen exercise themselves in patience, peasants in rudeness. Frenchmen find an outlet for their passions, Englishmen for their quick temper, the Spanish for their curses. Turks make use of their loudness; the Italians take advantage of their hypocrisy, Dutchmen of their cold-bloodedness, Germans of their arrogance, and Poles of their boastfulness.

But Confusion of Confusions is by no means a shallow pamphlet. It delves deeply into the mechanics of stock markets. At the end of the first dialogue de la Vega talks about opsies, transactions in which “you have only limited risk, while profits may rise beyond all hopes and expectations.” The word opsies derives from the Latin optio, he explains, which indicates that one party of the transaction alone decides whether or not to exercise his option. Only the other side has an obligation.

Then he gets down to the actual description of options transactions by way of an example. Let’s assume that the share price of a Dutch company stands at 580 guilders. Its ships are due from India laden with profitable merchandise, and peace in Europe is on the horizon. With good reason, the investor believes that the price of the company’s shares will rise. But he is cautious. His assessments could be wrong and he does not want to take the risk of a decline in share value. So he does an options deal. He finds a trader who is willing to accept a certain sum of money, which is called a premium, in exchange for the obligation to deliver the company’s shares at 600 guilders a piece, at a certain date in the future. Once the two parties have agreed on the premium, the investor pays it and then waits until the date of settlement, hoping for a large profit. The most he can lose is the premium that he has already paid.

How is that? Well, come the day of settlement, one of two things may happen. The share price may fall below 600 guilders. In that case, the investor won’t take delivery of the shares at a price of 600 guilders, since he would be paying more than the shares are worth. He is not obliged to do so because the obligation to deliver the shares rests on the other side; he himself is not obliged to accept them. Thus he lets the option expire and the trader gets to keep the premium. On the other hand, the share price maybe above 600 guilders on the date of settlement. In that case the trader must deliver the shares in exchange for 600 guilders, even if he has to buy them on the stock exchange for much more. Upon receiving the shares, the investor can turn around and sell them on the stock exchange for the higher price. Save for the premium that he paid at the outset, anything beyond 600 guilders will then be the investor’s profit. In modern parlance, the  transaction in which a premium is paid by one party in exchange for the other party’s obligation to deliver the share is known as a “call option.”

De la Vega also explains transactions that are nowadays called “put options.” Let’s assume that an investor believes the share price of a company will fall. A war may be looming, he has heard news of a mysterious shipwreck, there is a surplus of cloves on the market, and the prices fetched by the spices have dropped. For these reasons he would like to sell a company share at today’s price, with a delivery date sometime in the future. He figures that by receiving today’s higher price and then being able to buy the share at the prospective lower price, he will get to pocket the difference. However, he too is concerned that his judgment may be wrong; the share could rise instead of fall. So he finds a trader who is willing to accept the payment of a premium today, in exchange for the obligation to take delivery of the share at a certain date in the future but at the price specified today.

Let’s say that a price of 600 guilders has been specified. If the price on the settlement date is 580 guilders, the investor buys the share on the open market and delivers it to the counterparty in exchange for 600 guilders. The counterparty must accept the loss of 20 guilders (minus the premium that he received at the start). The investor, on the other hand, who bought the share on the cheap but sold it for 600, makes a profit of 20 guilders (minus the premium). On the other hand, if the share price on the specified date happens to be above 600 guilders, the investor just walks away. By paying the premium he purchased the right, but did not enter into any obligation, to buy the share on the open market and deliver it to the counterparty. Thus his loss is limited to the premium he has paid.

De la Vega was the first to describe in writing the workings of the stock market, in particular the trading of options. Confusion of Confusions became something of a best-seller and was quickly translated into English. The book is a treasure trove of nuggets about the stock market. For example, the tips and tricks he described helped the advisers of King William III raise capital in London to finance his campaign against his rival across the channel, King Louis XIV. Unfortunately, it is a very cumbersome read. Numerous plays on words and endless strings of anecdotes from the Bible,  Greek mythology, and contemporary literature, which are meant to drive home simple points, make the going tough. At times, the discussion seems to serve as a vehicle to showcase the author’s erudition.

De la Vega’s influence is felt even today. The Federation of European Security Exchanges “believes that de la Vega’s observations were highly accurate and are still of the greatest relevance today.” Since the year 2000, the federation sponsors an annual prize in de la Vega’s name for “an outstanding research paper related to the securities markets in Europe.”

Original copies of the book have become collectors’ items. When Sotheby auctioned a copy in the mid-1980s, the auctioneer thought it would go for £6000. It went for three times that price.
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VOC survived the mayhem of tulipomania unscathed and did very well during the first century of its existence and beyond. Many shareholders became rich men. In 1720, 120 years after the company’s founding, its shares were traded at twelve times their initial value. But as the eighteenth century progressed, VOC’s fortunes began to decline. In 1708 two English companies merged to become the United Company of Merchants of England Trading to the East Indies. Renamed the British East India Company a few years later, it soon challenged VOC’s hegemony. Competition from France also increased. At the same time, internal struggles and unrest overseas reared their heads, and consequently the company’s income and profits decreased. The fourth Anglo-Dutch war, which broke out in 1780, weakened the Netherlands, which had hitherto eclipsed England as a seafaring nation. This further damaged business prospects. As good as fate had been to VOC and its stockholders during the seventeenth century, during the eighteenth everything turned against the firm. To keep investors happy, the company embarked on a dangerous course: it paid more dividends than it could afford. Mismanagement and corruption plunged the company into further troubles. In 1781 VOC shares were worth only a quarter of what they had been at the initial offering and just 2 percent of the value at their apex.

As debt kept increasing, the company’s position became untenable. On December 31, 1799, two centuries after its founding, VOC was dissolved. In the 198 years of its existence, VOC had sent 4,700 ships with nearly a million sailors, soldiers, and traders on voyages. It was a sad end for the once proud and glorious corporation. The Dutch government took over the company’s liabilities as well as all its assets. The overseas holdings were to form the basis for the colonial power of the Netherlands.
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While options contracts figured prominently in the tulipomania turmoil, agreements akin to options contracts had already been used in various forms before they became fashionable in Amsterdam. The book of Genesis tells the story of Jacob, who worked seven long years for Laban in order to obtain the right to marry Rachel. In principle he could have walked away from the deal at the end of the period, chalking up the seven years of labor as the premium to be paid for the right, but not the obligation, to marry Rachel. As the story goes, Laban defaulted on the contract by substituting his elder daughter Leah for the beautiful Rachel. Given Laban’s devious character, it is doubtful whether he would have let Jacob walk away after seven or even fourteen years. In that sense, the contracts should be seen as futures contracts, rather than options, which obliged both Laban and Jacob.

Aristotle told a story about the Greek philosopher Thales of Miletus who lived in the sixth century BC. Detractors made fun of the thinker, claiming that he had become a philosopher only because he could not make it in the real world. Thales decided to prove them wrong. The wise man had foreseen in the stars that the coming year would be a bumper crop for olives. In the winter preceding the harvest, he deposited what little money he had to reserve the use, if he so wished, of all olive presses in the city. Come harvest time, all presses were in the philosopher’s possession; the former wise guys had to pay whatever he demanded in order to process their olives. Nobody ever questioned Thales’s astuteness again.

Throughout ancient times, Romans and Phoenicians used contracts similar to options in their shipping and trading activities. During the first  millennium AD, Jewish traders carried their knowledge about finance and financial markets from Mesopotamia to Spain. Until the late fifteenth century, Jews prospered in Spain under Muslim rule. But then the Inquisition started and darkness befell the Jewish community. In 1492 the Catholic monarchs King Ferdinand of Aragon and Queen Isabella of Castile forced Jews to convert or face death. The luckier ones were expelled and moved to Portugal. But they were not welcome there either and five years later were expelled again.

With time, many Jews, like Joseph de la Vega’s father, gravitated to the Netherlands, at that time a Spanish possession, which had become known for religious tolerance. As such it had become a refuge for persecuted Protestants, Anglicans, and Jews. The latter again brought not only their traditions but also their business practices and knowledge of financial matters to their new homeland. It was an environment in which de la Vega and his coreligionists prospered. But hypocrisy and bigotry are hard to get rid of, and trade guilds remained closed to Jews. They were not allowed to practice law either. As a result, many immigrants became physicians, diplomats, and, above all, merchants and traders. The activities of the traders benefited the host countries, contributing to the operation of an efficient stock market and a functioning economy. De la Vega’s book was a case in point.






 TWO

 In the Beginning


ON SEPTEMBER 24, 1724, KING LOUIS XV DECREED THE creation of a stock exchange, the Paris Bourse. It was a last ditch effort by the monarch (or rather the fourteen-year-old monarch’s advisers and handlers) to put France’s badly stricken finances in order. Due to the extravagance of Louis’s predecessor, his great-grandfather Louis XIV, and his own advisors’ mismanagement, the country found itself burdened with a horrendous debt. Everything was in disarray. The failed attempts by the Scotsman John Law to clean up this mess rendered the situation even worse.1


In 1694 Law had narrowly escaped a death sentence in England for fighting and winning a duel. The dashing twenty-three-year-old had shot and killed his opponent, a duped lover. Subsequently he fled to Italy and supported himself mainly by gambling, before being thrown out of Venice and Genoa by the magistrates, who feared his bad influence on the youth of their cities. He was about to be declared an undesirable alien in Paris too, but was saved from deportation at the last moment by Philippe d’Orléans,  the regent while Louis XV was still a minor, who was the ex-lover of a certain Madame de Tencin, whom Law was advising in financial matters.2


John Law had concocted a financial plan that was supposed to save the failing French economy. Its basic principles had solid foundations in economic theory. His first, and very reasonable, suggestion was to replace gold and silver coins, which were a bother to carry around, with paper money. Law had tried to have this idea adopted in Scotland, in France, and in Italy. But it was too radical a departure from accepted norms—people distrusted pieces of paper, preferring coins made of precious metals—and he could not get any ruler interested.

When Philippe d’Orléans became regent of France in 1715, Law saw another chance. Neither devaluations nor fines nor new taxes had been able to repair the damage wrought on the nation by Louis XIV. Law suggested more than just the creation of banknotes as legal tender which, by itself, would have done nothing to rehabilitate the French economy. He had more ambitious plans. Philippe saw him as the savior he had been hoping for.

In 1716 John and his brother William founded the bank Law & Cie, whose business it was to print paper money. It was the first attempt in Europe to replace metal coins with paper money as legal tender. The bank, forerunner of France’s central bank, guaranteed that the notes would always be worth at least as much as the metal coins on which they were based. But while coins could be devalued by the stroke of a pen, the paper would, by the bank’s pledge, always keep its original value. After a few days of trading, it turned out that the public valued Law’s paper money at 1 percent above the worth of the coins. At the same time, the billets d’état that had been issued by the government as security for the nation’s debt were devalued by 78 percent. No wonder there was a run on the paper money issued by Law’s bank.

A year later, encouraged by the bank’s initial success, Philippe was ready to give Law wider powers. Convinced that a nation’s wealth depended on trade, Law proposed the creation of a company that would exploit the natural resources of Louisiana and Mississippi, then French colonies in the New World, which supposedly were brimming with precious metals. The company would be incorporated, and its shareholders, including the royal household, the nation, and its citizens, would enjoy immense riches. To  render the corporation immune to competition, Law convinced Philippe to grant it exclusive rights to all trade between France and the Mississippi and Louisiana territories. As was the case for the Dutch East India Company, such “consolidation” of business activities was a necessary precondition for perilous ventures, since no corporation could shoulder the considerable risk of outfitting ships for a dangerous voyage and then seeing its profits go to a competitor. However, while perfectly legal, granting a monopoly to a corporation, with one man at its helm, opened the door to the danger of manipulation. Nevertheless, when Law promised Philippe d’Orléans the sky—company profits would pay the government’s debts—the regent saw a way out of his country’s predicament and quickly agreed. With the more astute members of parliament predicting disaster, the regent later added exclusive privileges for trade with the East Indies, China, and the South Sea to the Mississippi Company, which was subsequently renamed Company of the Indies. Due diligence was not yet a legal prerequisite when going public, and the Law brothers saw nothing wrong in promising returns of 120 percent annually on the shares of their corporation.

Now the frenzy really started. A public eager to buy stock in the company beleaguered Law’s offices from morning to night. Popular enthusiasm remained so great—even after there were no longer any shares to go around—that 300,000 additional securities were issued in the fall of 1719. Even then the demand did not diminish and the value of the stock kept rising. Law’s house in the Rue de Quincampoix was constantly besieged by hundreds of hopeful patrons, and even the real estate prices in his neighborhood moved northward. A cobbler whose stall adjoined John Law’s house rented it out to brokers, thereby making more money than he had ever earned cobbling shoes. It was said that the population of Paris increased during that time by a quarter million people from all over Europe who converged onto the offices of Law & Cie.

While the people with money assembled to do business, throngs of spectators came to watch. Every evening, a troop of soldiers had to clear the street. The commotion became too bothersome for the neighbors and Law moved his business to the Place Vendôme which, in turn, soon came to resemble a country fair. Among all the wheeling and dealing, tradesmen sold  refreshments and drinks, gamblers set up roulette tables, and pickpockets had the time of their lives.

Buying into Law’s company became the favorite pastime of tout Paris. The agitation was so great and the noise so loud that the judge at the nearby courthouse complained to the municipality that he could no longer hear the advocates argue their cases. At the beginning of 1720, Law & Cie moved again, this time to the Hôtel de Soissons, which was purchased from the Prince de Carignan. The savvy prince retained ownership of the gardens around his former estate, however, and rented out the premises to hundreds of brokers, merchants, and peddlers who set up their businesses in tents and booths. Charging monthly fees of 500 livres for each stall, the prince raked in a quarter of a million livres every month.

The haute volée as well as the hoi polloi thronged to the Hôtel de Soissons and the surrounding tents and booths. A law had been enacted that made trade in the Mississippi and the East Indies stock illegal anywhere except at the grounds of the Hôtel. As wealth increased, so did crime, and robberies and assassinations were the order of the day. Since Protestants were barred from becoming public officials in France, John Law had himself baptized in order to be allowed to become Contrôlleur Général des Finances.

Prospective buyers tried every trick in the book to gain access to Monsieur Law and induce him to sell them shares in the companies. Hopeful visitors paid his servants handsome tips, just so they would announce their names in Law’s presence. Noblemen who would have been insulted to be kept waiting by the regent for twenty minutes gladly waited six or more hours for an audience with Law. In the meantime, he may have been busy with trivialities, like writing a letter to his parents’ gardener about planting cabbage or playing a hand of cards with a friend from back home. The ladies of society employed other devices to get his attention. One lady of note asked her coachman to drive her carriage into a lamppost just as she passed Law so that the gallant Scotsman would rush to her aid and she could place a buy order. Another society woman had a fire alarm sounded during a dinner that Law attended, so she could bump into him when he ran for safety. (He saw through the trick, however, because while everybody else was running out of the house, she was heading straight in.)
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