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Additional Praise for Good Derivatives

“This book by Dr. Richard Sandor powerfully reminds us that the well-being of any economy is directly related to its ability to be innovative. Sandor, with his inventive mind, has himself helped to create new markets that have not only strengthened our economy but have also given us new ways to achieve important environmental and social goals. From his example, we learn that the creator of new markets must excel not only as an innovative thinker, but also as an effective advocate and teacher to policy makers and the general public. His life story demonstrates what one talented and committed person can accomplish in a free society.”

—David L. Boren, President, The University of Oklahoma, Longest-Serving Chair of the U.S. Senate Select Committee on Intelligence

“A fascinating story from a most eloquent storyteller. A must read for anyone interested in the complex relationship between financial innovation and low-carbon economic growth.”

—Christiana Figueres, Executive Secretary of the United Nations Framework Convention on Climate Change (UNFCCC)

“The evolution of derivatives is a fascinating tale and no one tells it better than ‘Doc’ Sandor, one of the most dynamic intellects this industry has ever seen. Starting with his early days of creating electronic trading at the University of California, Berkeley, and ranging through his leading role in the creation of financial futures and the development of a global market for emission credits, Richard spins a wonderful story that is difficult to put down. I recommend this book to anyone who is curious about capital markets and the power of innovation to transform the world.”

—John M. Damgard, President, Futures Industry Association

“Richard Sandor quotes Schopenhauer’s comment that all important truths go through stages when they are ridiculed and then opposed. Today even the existence of climate change is ridiculed by some, and serious action to cap the gases that cause it is forcefully opposed by others. Richard’s account of how the tools of modern financial markets can be turned to environmental use reminds us that there is a way forward, and the truth, founded on the laws of economics, that the environment can be saved if it can be commoditized will become regarded as self-evident.”

—Henry Derwent, President/CEO, International Emissions Trading Association

“At a time when markets around the world are struggling to find secure footings, Richard Sandor, through an artfully crafted story of his career, reminds us that financial innovation isn’t all bad and that risk entails, well, risk. Writing for both the financially literate as well as the challenged, Sandor has recapped a career that blazed new paths in financial exchanges in a readable and informative way. Not only does Good Derivatives show how derivative and financial innovations can create market value, but in the book Sandor demonstrates how careful planning, perseverance, and understanding the climate in which you operate are the keys to success. An important read for today’s policy makers.”

—Christine Todd Whitman, Former Governor, State of New Jersey
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Foreword

There are some books that change our way of looking at a subject. Dr. Richard Sandor’s book is one of them.

Our modern life, with all its comfort, convenience, and freedom unimaginable to early generations, depends critically on the smooth, joint working of an intricate web of interconnecting markets, from fairs and supermarkets to commodity exchanges and financial futures. In most cases, these markets appear to work so effortlessly that many of us take their existence and operation for granted. But they are human creations.

In this book, Dr. Richard Sandor presents a personal account of how new derivative markets have come to be invented over the past few decades, a time of explosive growth of financial instruments, most of which we still poorly understand today. It is an engaging and informative tale of how markets are created.

Although economists claim to study the working of the market, in modern economics, exchange takes place without any specification of its institutional setting. When economists say that the market works, what usually comes to their mind is a diagram in which the demand schedule intersects the supply schedule, giving rise to the equilibrium point at which the price and quantity are mutually determined. The demand and supply schedules, which Alfred Marshall referred to as the two blades of the price scissors, are theoretical constructions. While we cannot conduct economic reasoning without certain basic concepts and some relevant theories, economic reasoning cannot be all and only about a theoretical world and detached from the real economy. Unfortunately, modern economics for the most part has become a theory-driven subject. I have referred to this kind of economics as blackboard economics. Economics professors can proudly and conveniently teach it to students in the classroom without obliging themselves and their students to investigate how the real economy works.

But the diagram of demand and supply schedules is too detached from reality to inform students and their professors about how the markets actually operate in the economy. In the first place, the markets do not exist automatically. When economists discuss the choice between the pricing mechanism and administrative ordering, they usually assume that the two choices are readily available, not so different from the situation in which a consumer decides which car to purchase, a Toyota or General Motors. But as Dr. Sandor shows, the creation of markets is a lengthy struggle, full of surprises and uncertainties. Dr. Sandor details the endless meetings and exhausting negotiations that he held with other entrepreneurs, lawyers, and financiers, as well as government officials and regulatory agents in the process of creating those markets. This account opens a window to the complex reality of market making in the real world. It brings to light what is really involved when economists say that the market mechanism is used in resource allocation.

Markets are social institutions that exist to reduce the cost of carrying out exchange transactions and thus facilitate exchange and the division of labor. An important source of such costs in creating new markets is convincing the potential beneficiaries as well as the regulators of the economic value of the exchange that will be facilitated by the new markets. While it is obvious that a grain market benefits both consumers and farmers, it requires far more effort and ingenuity to convince the public of the value of a market for carbon dioxide emission rights, a market for climate exchanges, or a market for interest rate futures. Early research by Dr. Sandor in the late 1960s to implement an all-electronic, demutualized exchange did not advance despite being ahead of its time both conceptually and technologically but it eventually became the prevalent model in the exchange sector. The creation of new markets is frequently complicated and sometimes even thwarted by ideological enmity, political resistance, fear of uncertainty, or mere ignorance.

As Dr. Sandor illustrates well in this book, the creation of markets is always a social enterprise. It requires the collective actions of many individuals, organizations, and government agents. As in all collective efforts, human relations matter. The market does not and cannot reduce flesh and blood people with distinct identities into machine-like atomistic agents. Market participants certainly calculate and reason; but they remain social animals. The operation of the market also requires complicated rules and structures, which in turn requires concerted efforts and planning. Rules and norms are frequently needed. Many such rules and norms are self-enforced. But the state is often involved in enacting rules and providing credible third-party enforcement. All of this is discussed in Dr. Sandor’s book.

I first met Richard Sandor many years ago when I was editor of the Journal of Law and Economics at the University of Chicago Law School. He submitted a paper on the development of a plywood futures contract. It was a most interesting article and I was very happy to publish it. Dr. Sandor was upset that the market failed because it did not attract enough customers to cover the costs. It did not upset me at all. On the contrary, it showed how difficult it was to create and maintain markets. In the years since then, Dr. Sandor has turned himself from an academic economist into a full-time entrepreneur, a market maker. In this book, he recounts how his study of economics at the University of Minnesota got him interested in economics problems in the real world. I hope this book will get more economists to leave their studies and look into the real world, without changing their careers.

Ronald Coase





Preface

The path of least resistance and least trouble is a mental rut already made. It requires troublesome work to undertake the alternation of old beliefs.

—John Dewey

I’ve always loved stories. It really doesn’t matter whether I’m listening to other people’s stories or telling my own. The best are always personal. This is my story. It’s an economist’s tale, but it isn’t dismal. It’s a story about invention and innovation. It’s about high hopes and determination. It’s about the exhilaration of initiating change. It’s also about dealing with frustration and failure. Both, after all, are inevitable in any saga on transformation. This is also a story about the spirit of Chicago, a true American city that embraced innovation and was the stage for much of my work. It is a story that spans five decades of inventive activity and institutional building in the commodity markets that saw Chicago’s LaSalle Street transform from a grain trading hub to a pioneer in financial and environmental markets. I decided to commit this fuller story to paper on June 26, 2009.

That night at 6:15 P.M., my wife, Ellen, and I attended a formal banquet hosted by Ernst & Young at the Hilton in Chicago, honoring “Entrepreneurs of the Year” in the Upper Midwest. As we sat in the hotel bar just prior to entering the ballroom for the event, Ellen’s cell phone rang. It was our daughter, Penya. Ellen listened, then turned to me with a big smile and loudly said, “It passed!”

What Ellen was referring to was the American Clean Energy and Security Act (ACES). It was a historical event for both the United States and the world. Following numerous unsuccessful attempts, the U.S. House of Representatives had passed a bill that required the country to reduce greenhouse gases contributing to global warming. It was legislation I strongly supported.

President Obama articulated three goals during the days following his inauguration: revitalize the economy, enhance U.S. military security, and develop new domestic energy sources while mitigating climate change. In my view, ACES facilitated the achievement of all three goals. First, green entrepreneurship and green jobs would help revitalize the economy. Second, the substitution of renewable energy for imported fossil fuels would begin the path toward energy independence and thus military security. Lastly, ACES would reduce energy usage, increase domestic supply, and combat global warming.

For me personally, the passage of ACES was a milestone in a long journey. The road that began at the Earth Summit in Rio de Janeiro in 1992 led me on a path toward creating financial products to reduce environmental pollution, and ultimately toward my involvement in creating the Chicago Climate Exchange. That night, I was elated that the United States was taking a leadership role in solving the most important environmental objective of our time. It was a moment of personal vindication.

We were seated next to Sadhu Johnston, one of the judges for the evening and chief environmental adviser to Chicago mayor Richard M. Daley. I mentioned to Sadhu that the evening was momentous for yet another reason: it was the eve of our forty-sixth wedding anniversary.

The event was staged like the Academy Awards, with eight award categories ranging from financial services to technology. Chairmen and CEOs from both public and private companies dotted the stage. A one-minute video on each nominee was broadcast onto two large screens. Terry Duffy and Craig Donahue from the Chicago Mercantile Exchange were the first winners, awarded for having transformed a mutual floor trading exchange into the largest publicly traded electronic futures exchange in the United States. I had served numerous terms on the board of directors of both the Chicago Board of Trade and the Chicago Mercantile Exchange, and knew both men well. I was delighted to see them recognized for their achievements.

About three-fourths of the way into the ceremony, Sadhu leaned over to tell me that I was next. He told me the video was four minutes long, not the one-minute version reserved for other categories. He joked that there was more to say about me. Personally, I suspected that the longer length was more due to a new interest in sustainability and not my work, per se. The video began with my first job as an assistant professor at the University of California at Berkeley. The photograph of a young man with very long sideburns was a bit comical and reflected the tastes of the 1960s. The nostalgia had begun. The video proceeded to describe my role as the principal architect of interest rate futures and the universal recognition afforded to me as the “father of financial futures.”1 My work in emissions trading came next, along with the role of markets in combating and virtually eradicating the acid rain problem in the United States. It concluded with highlights from the history of the Chicago Climate Exchange and its efforts to deal with global warming in the United States, Europe, China, and other parts of the world.

The award set my mind whirling with images of the people who had shaped and influenced my life. The award didn’t just signify individual achievement, as inventive activity was often collaborative and I had the good fortune of living in the right time and being in the right place. That evening, I resolved to write this book.

This is a story of financial innovation. For the most part, innovation is respected and valued. Yet as I record my own story, there is a cloud over financial innovation. As America continues its struggle to regain its economic footing, financial innovation has been widely blamed for causing the 2008 global financial meltdown. Critics are not always well versed in economics and finance. But even sophisticated observers share this view. During the financial crisis, Chairman of the Federal Reserve Bank, Paul A. Volcker, remarked that the only valuable financial innovation in the past twenty years has been the automatic teller machine. He went on to say, “I wish someone would give me one shred of neutral evidence that financial innovation leads to economic growth. One shred of evidence.”2

I believe that there is more than one shred of evidence. It may have gone unnoticed since much of the positive financial innovation of the past four decades emanated not from Wall Street, but from LaSalle Street—home to the Chicago Board of Trade, the Chicago Mercantile Exchange, and the Chicago Board Options Exchange. The Chicago exchanges, traditionally the trading arena of agricultural products, revolutionized global finance by developing and popularizing financial futures and options.

Perhaps it was their comfort with the concept of managing risk that made Chicago exchanges more willing to experiment with new financial instruments. Perhaps it was the notion of being second, and wanting to unseat the guy at the top, that has left the leaders of these exchanges hungry to try new approaches. This is not to say that the business transacted on these exchanges was small. In 1970, Chicago was flexing its big shoulders. That year’s annual report of the Chicago Board of Trade proclaimed:

The year 1970 might well be recorded in CBT annals as the “year of the markets.” Trading activity at the Board set an all-time record as more than 8.1 million contracts were traded during the year. This was 500,000 more than the previous record of 7.6 million contracts, set in 1966. The estimated dollar volume of these contracts soared to $73.3 billion, an increase of 96 percent over year-earlier levels. During July, August, and September, our estimated dollar volume exceeded that of the NYSE; a fact worthy of particular note, since the NYSE continues to be the only financial institution in the world larger than ours.3

Still, Chicago commodities exchanges were always seen as niche markets, the province of agricultural regulators and of interest to far fewer people than the Dow Jones Industrial Average or the New York Stock Exchange.

But it was the Chicago Board Options Exchange, and not the Big Board in New York, that provided a home for trading in stock options in 1973. In 1975, it was the Chicago Board of Trade that introduced interest rate futures. This allowed financial institutions to hedge or cushion their risk against interest rate swings. Similarly, stock index futures originated in Kansas City and were commercialized by the Chicago Mercantile Exchange. The same pattern applies to currency futures.

So while Volcker’s discomfort with financial innovation may have been understandable, his nihilistic attitude stunned me. Innovation has helped make the American economy what it is. The economist Robert Solow won a Nobel Prize in Economics for demonstrating more than 40 years ago that the well-being of an economy is tied, in part, to its ability to innovate. More than 30 years ago, Kenneth Arrow, another Nobel laureate in economics, observed that financial innovations, such as the limited liability corporation and double entry bookkeeping, may have been just as important to economic development as technological innovations like the steam engine or semiconductor. Yet such financial innovations are often overlooked for at least three reasons. First, they are intangible and may be difficult to understand by laypeople. Second, they tend to be wholesale, that is, they are not part of the retail mass market. And third, until recently, they were not patentable and their benefits accrued only to first movers.

In the late 1970s and early 1980s, while Volcker was battling a pronounced upsurge in inflation and interest rates, Chicago’s new interest rate futures contracts undoubtedly helped banks and other financial institutions protect themselves as interest rates shot up. While some of the risky strategies that firms like Lehman Brothers used in the hopes of making giant profits were clearly rash and ill informed—within the firm and externally—such examples should in no way stand as a blanket indictment against financial innovation. Documentaries like The Inside Job criticized financial maneuvering for causing the 2008 financial crisis, but failed to properly distinguish between markets that are transparent and regulated and over-the-counter markets that are opaque and unregulated.

One of my goals in writing this book is to shed more light on the process of financial innovation, and the careful thought that went into the innovations that I helped shape in Chicago. This book provides a description of my early life, starting with my childhood in Brooklyn as the son and grandson of immigrants. I move on to my graduate studies in Minnesota, and through my stint as a young professor in Berkeley. Next is my failed attempt at starting a totally electronic exchange in the 1960s, and my migration to the fast-paced commodities markets in Chicago. From there, I move on to the innovations themselves: mortgage interest rate futures contracts, Treasury bond futures, options on Treasury bond futures, Treasury note futures, environmental derivatives, and the birth of the Chicago Climate Exchange. Every innovation has its own unique story. Throughout my book, I try to explain how each new financial product came about, its intended purpose, and the economic, political, and financial ramifications. Technical explanations are provided for those interested in gaining a more in-depth understanding of these products. I also emphasize the importance of selling an idea, having discovered early on that simply creating a new product is not enough. New financial products are sold, not bought.

Good Derivatives, those listed on regulated exchanges, create value for society and prevent systemic breakdown of financial institutions and capital markets. These markets create value by providing a mechanism for corporations and financial institutions to hedge against price risks in commodities, stocks, and bonds. They also allow us to discover market-based forecasts of future prices. The transparency of futures prices on regulated exchanges results in lower transaction costs for the purchase or sale of commodities, stocks, and bonds for the spot, or immediate delivery market.

Good Derivatives are financial innovations that are created and can’t be assumed to exist. Economists generally imagine, conjure, or assume the existence of markets. Furthermore, they often assume that markets function efficiently. While these assumptions may be effective for teaching and developing theories, they overlook a critical part of economics: the creation of the market themselves. In reality, establishing a viable market involves a great deal of hard work, expense, and marketing to potential users. It involves building layers of institutional capacity that can support and nurture young markets. It involves getting the right combination of new legislation, regulation, and compliance to ensure trust in the markets, exchanges, and/or standardized contracts.

I believe that the recent collapses of financial institutions and the banking system could have been avoided if financial innovation—be it CDSs,4 subprime mortgages, or CDOs—had followed the path of innovations described in this book. This is a story about good derivatives that were created in the past 40 years. There were no regulated and transparent futures and options exchanges that required a bailout by governments during the great recession. Good derivatives performed flawlessly.

The value of financial innovation can only be realized if the costs of establishing and operating a market do not exceed the benefits. Markets that minimize transaction costs are designed to do so. They too do not simply exist. Ronald Coase, a Nobel Prize–winning economist, taught us that if we view economics through this lens, we can come closer to understanding the nature of organizations and markets.

This is a story about good derivatives that were created in the last 40 years. It is my hope that it will be useful to financial innovators, regulators, and policy makers in America and around the world. This is also a story about the future. I hope it will be of value in predicting new geographies and new financial innovations that occur in the next 40 years.

Richard Sandor

September 21, 2011

Wrigley Building, Chicago, Illinois

1 Resolution by the City of Chicago, honoring Richard L. Sandor, August 12, 1992.

2 Wall Street Journal’s Future of Finance Initiative, December 8, 2009, http://blogs.wsj.com/marketbeat/2009/12/08/volcker-praises-the-atm-blasts-finance-execs-experts/.

3 Annual Report, Chicago Board of Trade, 1970.

4 A credit default swap (CDS) is a swap designed to transfer the credit exposure of fixed income products between parties.
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Chapter 1

The Early Years

America is another name for opportunity.

—Ralph Emerson

I grew up in Brooklyn, New York, in the 1940s and 1950s, with a father who loved vaudeville and movies, and a mother whose memories of her wealthy upbringing in Europe dominated our home.

The House of Sandor and Mirner

My father, Henry R. Sandor, was dark-haired, olive-skinned, and heavy-set. A pharmacist by day, Henry worked six days a week from 10 in the morning until 10 at night, and came home well after I went to bed. The summer of 1950, when I was almost nine, he taught me how to make ice cream sodas and malted milkshakes at his store in Brighton Beach. The store was often filled with my father’s friends from show business, and I loved going to work every day. He measured his ingredients with precision as he ground medicines in his mortar and pestle, readying them to be put into capsules. It was wonderful watching him. A side effect from my summer job was a gain of 10 pounds, and it wasn’t until my junior year in college that I stopped being overweight. My father used to say that I had personality, and that it was almost as important as brains when it came to success. I felt his love and respect.

My father often told stories about his own father and grandfather. His father, Maurice Sandor, was a dapper and handsome man. He was going to be hung for anarchy at the ripe old age of 16 for conspiring with Leon Trotsky to overthrow the Czar. Maurice’s father, however, was the chief engineer for the Trans-Siberian Railroad, and through political connections at the court of the Czar, was able to arrange to have him leave for America that very day. Trotsky wrote letters to my grandfather, asking him to return to Russia, and came to the pharmacy to play chess when he visited New York. We never really knew what was fact or fable. Maurice, according to Ellis Island records, did not, in fact, sail to this country in steerage. He spoke no English when he landed in New York, survived by selling apples on Hester Street, and within 10 years earned a pharmacy degree from Columbia University and an MD degree from New York University. Before long, Dr. Maurice Sandor owned and ran a drugstore and practiced medicine. He met Frances Diamond, my grandmother, on the Atlantic crossing. Frances came from a family of performers—her cousin, Selma Diamond, was a comedienne.

While my father profoundly respected education and spoke proudly of his father’s degrees, he was more of a Bohemian than an intellectual. He had two particular quirks. I have the fondest memories of the different hats he would wear on whim, ranging from berets to fedoras. He also had a passion for cars. Most cars on our streets were Buicks or Chevrolets, but not ours. Henry drove foreign cars—mostly Jaguars and Volvos. There was an occasional American car like the Nash Rambler.

Known as “Broadway Hank,” my father was a quiet person unless he was standing before an audience. He had a giant personality when he performed. An entertainer at heart, he loved stand-up comedy, singing, and playing the guitar. He received an offer to play in a big band in the 1920s but had to turn it down. His father had died at an early age, and he had to help raise and support his brother and sisters. He worked as a pharmacist to accomplish this and put his career as an entertainer on hold. His brother worked side by side with him at the drugstore. Two of his sisters went to Hunter College and became teachers, while his youngest sister became a housewife. My father’s brothers and sisters led typical middle class lives, working hard and placing a strong emphasis on education. The next generation of Sandors, following my father’s generation, produced two doctors, three dentists, one psychologist, one economist, and a teacher.

My memories of growing up were not dominated by my father’s profession, but more by the Bohemian lives of the people who traipsed through our house from time to time. I remember the first time I saw my father entertain. My brother, Frank, and I hid behind a chair in our house as Broadway Hank charmed everybody at the party with his humor and songs. My mother kept on coming out with food, and my piano teacher played the piano and they all sang late into the night. Her father was the lead violinist in the Moscow Symphony, and she herself was an attractive woman with a sassy attitude—there were often many allusions to sex in the adults’ conversions that I heard but never understood. I fell asleep that night to the sounds of song and laughter.

I loved Sundays. It was the only day of the week my father was home. He slept late and woke up to a sumptuous breakfast prepared by my mother. Sunday was also a day of rituals. We would all jump into a car and drive to Manhattan. We went to double features in one of the many movie theatres in and around Times Square. One memorable Sunday, we went to the RKO Palace for a double feature with 10 acts of vaudeville between two movies. Another wonderful memory is attending my first Broadway show starring Paul Muni, a famous movie actor of the day and a friend of my father’s. Paul captivated audiences in Scarface and The Story of Louis Pasteur. I felt a surge of pride that there, standing on stage, was my father’s friend. After movies, we frequented Chinatown. Henry had a great nose for restaurants and a small joint, Hong Fat Company at 69 Mott Street, became our regular stop. Unlike the many chop suey restaurants that dotted Brooklyn, that one was actually authentic.

On other Sundays, we frequented a Chinese restaurant owned by my father’s friend Tom Kwan. The restaurant was on the second floor of a two-story building. We sat in the kitchen for hours and watched Tom at work, tasting the pork and duck as he cut the meat and prepared the dishes with amazing precision. He often barked commands in Chinese to his Alaskan husky, whereupon the dog sat down or trotted away. It turned out that the dog understood not only Chinese, but also English. I was awed by that bilingual dog. I wondered, “How could a dog understand Chinese?”

My father first got to know Tom during the Roaring Twenties. Broadway Hank was performing in a speakeasy when Tom, a regular, stopped by one night wearing a lot of gold jewelry. My father noticed some local gangsters eyeing Tom, so he offered to store Tom’s valuables until the next time he came back. Tom did this without any sign of distrust or suspicion. My father also had him keep a small amount of cash handy, in case Tom needed to placate any thieves. Sure enough, Tom was mugged as he left. My father returned his valuables the next day and from then on, Tom visited our house every couple of years at some unexpected time during the Christmas season with bags of Chinese sausages, pork, and duck in tow. He sometimes even brought a large wok to cook food. I sat for hours watching him cook. The meal always ended with a big Christmas fruitcake.

At some point, Tom stopped showing up—in fact, he didn’t come for three consecutive years. He had always kept his personal life to himself, and my dad never knew where to contact him. I asked my father why we hadn’t seen him. My father said in a matter-of-fact way, “Tom always comes. He must have died.” It turned out that Tom had closed his restaurant and retired. Those wonderful days spent in Tom’s company taught me a lot about Chinese culture and loyalty—something that would prove invaluable later in life during my visits to China.

On the opposite side of Tom’s restaurant was Nathan’s Famous—the largest seller of hot dogs and hamburgers in Coney Island and a big threat to the smaller hot dog vendors. According to my father, competitors once spread word that Nathan’s food was unsafe. To recover his business, Nathan went to the local hospital and announced that any doctor or nurse who came in uniform would get a free meal. When locals and tourists saw so many white-uniformed professionals eating there, they stopped paying attention to the rumors of a dirty restaurant with unsafe food. The importance of perception and promotion was a life lesson that stayed with me.

Just as my father was the patriarch of his family, my mother was the matriarch of her family. My mother, Luba Mirner Sandor, was born in Poland in a city that ultimately became Russian. Luba was a petite, shapely brunette quick to smile. Her father, David, had changed his name from Berenson to Mirner for some unknown reason, and then migrated to Antwerp, Belgium, to become a successful diamond merchant. Family lore was that he was a cousin to Bernard Berenson, the preeminent art critic. I personally never knew what was fact or fancy. David Mirner became a member of the Diamond Bourse. He was recognized in Belgium for his charity and was reportedly one of the great chess players in the country. He lost his fortune investing in a diamond mine in South Africa and from his frequent visits to Monte Carlo. He and my grandmother, Penya Mirner, along with my mother, her sister, and two brothers, came to the United States penniless. My mother’s sister had Tourette’s syndrome and could not work. Her brothers got married and were partners in a dry-cleaning business together. Education was a critical part of the Mirner family’s values. The third generation of Mirners became chemists, musicians, and teachers.

All of the Mirners seemed to have settled into normal middle-class lives when things changed. My uncle Joe fell in love with a neighbor’s wife and left home. He moved into my room shortly after my brother moved into our basement apartment. My dreams of finally having my own room were dashed. Joe was an elegant dresser and articulate man with a small moustache, whose dress and demeanor reflected his European upbringing. To avoid World War I, David Mirner moved the family to London. All the children were sent to boarding school there and in Switzerland. Joe’s life in boarding school in England had left him adept at the art of conversation, and he was a wonderful companion. He also had a great sense of humor. His companion was a stylish woman many years his junior. Joe lived with us for a short time, only to have a fatal heart attack shortly after moving in with his companion.

My uncle Charlie, a kind man with boundless empathy for others, was the next to move into my room. He later dated Uncle Joe’s companion, in what others would at best call an odd set of circumstances.

My mother, Luba, had absorbed all that a privileged lifestyle enabled. She was a woman of boundless energy, fluent in five languages. While my father was not talkative when not performing, my mother was naturally outgoing and gregarious. She was filled with strong beliefs and passionate about every activity she participated in. According to my brother and me, she was “America’s Sweetheart.” My mother shared her father’s business skills and later in life became manager of a chain of women’s clothing stores. Although frustrated by not being afforded the opportunity to go into business and somewhat bitter about not receiving the things in life she thought she richly deserved, she gradually came to terms with the circumstances and genuinely enjoyed life.

Five years older than me, my brother, Frank, had been difficult as a child with learning disabilities, so Luba hadn’t wanted any more children. As she later told me, “You were unplanned.” We didn’t know it at the time, but he was dyslexic. Frank was much too old to be a companion to me, and my mother was always helping him work through his learning challenges. As a result, she was often not available for me. Frank was deeply loved and grew up as a generous human always concerned with others. He had a red Radio Flyer wagon that he was happy to give up when he learned that the war effort required iron—certainly an incredible sacrifice for an eight-year-old child. I understood his nobility but sorely missed that wagon. Frank went to medical school and later became a hematologist. He was and is a caregiver.

Given my father’s work schedule, my mother’s justifiable attentiveness toward my brother, and the age difference between Frank and me, I grew up often feeling alone in my own home. My mother’s eyes lit up whenever my brother walked into a room. They never lit up for me, but I was determined to make that different outside of our home. For as long as I can remember, friends became an important part of my life. By the time I was six years old, my mother began giving me an allowance of 25 cents per week. I would use 15 cents for a movie and candy, and my mother often asked me about the movie when I came back. She and the neighbors used to listen attentively as I faithfully described the plot and the characters. Their positive feedback only increased my desire to see more movies and tell people about them. This was further enhanced by the Sunday ritual of my father taking us out to movies. Movies were not only entertainment, but became a means to learn about life. I came to enjoy them as much as I did reading.

Bobby Fischer and My Days at School

Friendship helped combat the isolation I felt on most days. Public School 99 (“P.S. 99”) provided all that I needed in kindergarten through third grade. School was easy, and I had plenty of friends. My world was shattered when my mother announced that we had bought a house and were moving. I began fourth grade at a new school with a great deal of apprehension. I soon learned that I had been put in class 4-5, which in those days meant that I would be among the slowest students in the fourth grade as well as those who were troubled and had behavioral problems. 4-1 was reserved for the brightest students. As the year went by, I was forced to get along with classmates who were very different from those in my earlier grades, which actually turned out to be a wonderful learning experience. After several months, the teacher recognized how quickly I was learning and responded accordingly. She started to treat me more like an assistant than a student, and I helped her prepare lesson plans and pointed out how she could reach some of the other students. Teaching thrilled me. In some ways, these days turned out to be some of the happiest days of my childhood. At the end of the year, my teacher told me that I had “made her year” and recommended that I be transferred to 5-1. I came back later on to see her as I grew up, and it always thrilled us both to speak about my year there.

Meanwhile, I made friends with Robert Friedman, who was a year younger than me. We played stickball, softball, and cards together and ultimately taught ourselves how to play chess, another driver in my life. We met Raymond Sussman, who lived in the neighborhood. He easily beat both of us in chess. His father, Dr. Harold Sussman, a nationally ranked player and dentist from Brooklyn who played in the Manhattan Chess Club, taught us strategies such as sacrificing pieces for positions known as gambits and how to think about chess in terms of opening, middle, and end games. He emphasized the importance of controlling the central four squares on the board, a life lesson for business and politics.

One day, out of nowhere, a boy a year or two our junior passionately pleaded to be included in Dr. Sussman’s classes. His name was Bobby Fischer. We played blitz chess—one second per move—and initially Bobby was rattled. He went away and came back more polished and in each game became harder to beat. The last time we played together, he came back to play in a tournament organized by Dr. Sussman. Robert had eliminated him in an early round, and we were faced off for the final match. I won a closely contested game. The next thing we heard from Dr. Sussman was that Bobby had been studying chess from five in the morning until school began and then from the time school ended until he went to sleep. He wanted a rematch with both of us. We declined. And that’s how Robert Friedman and I managed to have a lifetime winning record against the one and only Bobby Fischer.

Fifth grade was harder. I was the new kid in class and had to make a new set of friends. As the next two years went by, I became bored and often misbehaved. My sixth-grade teacher was a martinet and berated me in public for my behavior until I became silent and refused to answer any of her questions. Eventually, she found a solution by assigning me to the principal’s office to prepare tests and outlines for teachers. I learned how to type, a skill that proved invaluable, and relished the hours outside the classroom. Before long, I went to junior high at yet another new school. The experiences, feelings, and challenges resembled those I had gone through in grade school.

A friend of my father’s found a job for my brother as a counselor in a summer camp in the Berkshire Mountains and I was sent along as a camper. As it turned out, one of my classmates from junior high school had poisoned the well for me and made it hard for me to make friends. I was miserable and wanted to go home after the first week. My parents told me that I had to stay.

To escape reality, I often listened to an old radio with static. The static annoyed the other campers and in an effort to placate them, I one day started screaming at the radio and shaking it. My fellow campers started to laugh as I went through a 10-minute routine about how bad the radio was and ultimately smashed it on the floor, creating an uproar of laughter. It was the beginning of my role as the camp comedian, and I became adept at finding humor wherever it existed. We had variety nights when I was urged by all to do a standup routine for 15 minutes. Years of watching my father finally gave me a chance to learn how to deal with an audience. I was a good mimic, and while I had experimented with humor sporadically with friends, I had never performed onstage. Yet it all came together, and from then on I became accustomed to providing comic relief to campers and counselors alike. I did my standup routine for the next three years and at one time actually thought it might become my career. I was not the only comic at Camp Pontiac. Another camp comedian, Larry Brezner, and I spent time together sharing jokes. We lost touch over the years but I had fond memories of him. He later went on to Hollywood and co-produced the original version of the film Arthur and Good Morning, Vietnam.

After my first summer at camp, I advanced to the ninth grade at a new high school. My breakthrough with comedy at camp helped me win new friends even though I was short, fat, and at 14, a year younger than other sophomores. Midwood High School, also attended by Woody Allen, became a dream come true. I was elected president of the student council, which consisted of the presidents of the junior and senior classes. I loved the student government, although I ran for mayor and lost. I naively thought that good ideas and effective communication were all that was required, and didn’t realize until too late that politics also required alliances and organization. Those days prepared me for a life that would often revolve around election politics at exchanges.

Classwork was moderately challenging, and I did reasonably well while maintaining an active social life. In fact, my parents constantly prodded me to do better. They thought me lazy as I spent most of my time with friends or in front of the television. While I frequented movies and played poker on weekends, Frank worked endlessly to overcome his learning challenges and set the standard for dedication and hard work. He performed well and followed my father and grandfather to study pharmacy at Columbia. My father wanted him to enter the pharmacy business but soon realized that it did not really suit him. Frank went on to study art and obtained a master’s degree at New York University, all in preparation for medical school.

Discovering Economics in Brooklyn

By the time I had to attend college, my family’s resources had already been depleted on Frank’s education. I had the choice of going to Columbia to study pharmacy or one of the free public universities in New York City. At 16, I was deemed too young to go to college and live away from home. I didn’t want to be a pharmacist, so my best choice came down to either the City College of New York, which had a reputation as the Harvard of New York City colleges, or Brooklyn College, another highly rated City college. I hated the 90-minute commute it took to reach CCNY by bus and subway, and ended up enrolling at Brooklyn College.

Like many college freshmen, I had no direction or focus. My highest priority was to find a group of friends and begin dating. I pledged Tao Alpha Omega, a local fraternity whose members liked to party and gamble. I loved the card games and trips to the racetracks. To meet women and endear myself to my newfound fraternity brothers, I organized a campus-wide beauty contest. Esquire was a popular magazine of the time and I called the girls in the pageant Esquire girls. Aside from being a hit, the pageants taught me how to organize an event, attract an audience, and the potency of being a convener. Classes were of secondary importance to me. I enrolled in a number of different liberal arts and science classes, trying to find a subject that ignited my passions. My grades were barely passing, as parties and gambling occupied most of my time.

Ellen Simon, a smart and pretty coed on campus, had a quirky and adventurous side to her. Like many women of her generation, she was preparing to be a teacher. Her mother was a social worker and her father was a history teacher who became the owner of a small business to better support his family. Ellen grew up sharing many of her parents’ values—she was always a caregiver and a cheerleader for others. Like my father, Ellen loved to perform and possessed the heart and soul of an artist. She read voraciously about politics, contemporary culture, fashion, and art, all blind spots for me. In this respect, she was my eyes and ears into that world. Her art reflected her enthusiasm for all that was new as well as the clear and intelligent way she saw the world. Ellen thought in pictures while I thought in words, making us complementary.

Simply put, I was smitten with her. Ellen ignited my passions and ambitions after our first dance. We dated and fell in love. Although I had dated before, I had never known what intimacy was. With Ellen, I could share my most secret thoughts, dreams, and fears. Ellen’s grandfather, a deeply religious man, often said, “She was born under a special star,” and she was. Ellen was responsible, hardworking, and passively ambitious, holding her ambitions and leadership skills in check for many years in order to help me advance mine. Because of her, I came to take my studies more seriously. She demanded it for herself and for me. Together, we shared a vision for a life that was different from that of our contemporaries. I realized that my academic success was necessary to achieve this dream.

Ellen’s younger brother, Jeff, was only 11 years old when I met him. Ellen’s father, Julius “Julie” Simon, died of an embolism in his early fifties and her mother, Mattie, had to raise him. Jeff became like a younger brother to me. He was bright, sensitive, and a competitive runner. Jeff went on to get a PhD with a specialty in terrorism well before it had the relevance it does today. It always puts a smile on my face when he appears on television to comment on some recent event. I helped raise him and am very proud of the man he has become.

Ellen had taken an economics course from a young professor, T. Bruce Birkenhead, and somehow knew that I should meet and study with him. Having done his master’s thesis on the economics of the British sports car industry, Bruce was not your typical theocratical economist. Bruce and I had common interests, as my father at this point was in his Jaguar car phase. Bruce’s PhD thesis had been on the economics of Broadway, another common interest. He made economics come alive, and made me realize that it was possible to bridge the gap between theory and practice. I decided to major in economics. Bruce told me that economics was the queen of the social sciences and encouraged me to go on to graduate school. He thought it would open up a whole new world to me. He was right. Finally, I had found something to be passionate about, and college academics became enjoyable. I got straight A’s from then on and went on to win a prize from the department when I graduated.

Graduate school was the next step, a large departure from the expectations of my parents and my fellow students who were focusing on professional careers like medicine, dentistry, or law. Seeking Bruce’s advice, I applied to all of the leading economics departments around the country, as well as the London School of Economics. The University of Minnesota was not an obvious choice for somebody born and bred in Brooklyn, New York. However, Bruce pointed out that its economics department was ranked sixth in the country, and also had Walter Heller as a member of the faculty. Heller was then the head of the Council of Economic Advisers under President Kennedy. Economics had at the time attained a certain sort of glamour because it was embraced by the young and handsome president as a solid part of the New Frontier.1 It was no longer a dismal science, and had begun to attract serious followers, even among college students.

Among the schools I was accepted into, the London School of Economics was my school of choice. Unfortunately, there was no financial aid for the first year. Ellen and I had become engaged, and wanted to get married at the end of my first year of graduate school. We had had some tumultuous years while dating. I had been the bad boy, rarely attending classes and either gambling or going to movies, according to her friends and family. While I had started to do well and wanted to become an economist, she still allegedly would have been better off marrying a professional. We broke up in the summer of 1961, after her sophomore year and my junior year. She ended up in Europe while I hitchhiked across the United States. After a separation of six long months, we got back together during one Christmas break.

The decision was not difficult. When it came down to it, the University of Minnesota offered me the most financial aid and provided the opportunity for us to get married. We had a plan: I would spend the first year there alone while she finished her studies and began teaching. She would then find a teaching job here in Minnesota, when I started my second year of graduate school. We would get married in June 1963.

Bruce was not only a mentor but a friend. He arranged for me to teach at Brooklyn College the summer following my first year of graduate school. He went away that summer to manage a theater at Hyannis Port, and subletted his apartment to Ellen and me.

On to Minnesota

In September 1962, shortly after my twenty-first birthday, I boarded an airplane for the Twin Cities. My friends warmly joked that I needed a visa. I had never lived on my own, and decided to live in an international residence hall. It was completely different from attending a college in New York, which had been filled with commuters, which was not to say that the college experience in New York City had not been interesting. On the contrary, it had not only been filled with campus life, but had also given me the opportunity to take advantage of the city’s great museums, theaters, and cultural events. These were the years of the beatniks,2 and college life was inseparable from regular trips to Greenwich Village. Fine dining and ethnic food knew no boundaries in New York City. Saturday nights were spent in some of the city’s best restaurants. I had a particularly good run at poker in college, which allowed us to visit a different restaurant almost every night during college breaks.

The University of Minnesota was a typical Big Ten school and had a completely different college culture from what I was used to. I met a lot of local students, and spent the first year going to football, basketball, and hockey games. Beer and pizza were the standard fare. I typically got up late in the mornings, went to classes, and taught, before hitting a bar called the Mixers with other graduate students. I made friends with students from diverse international backgrounds, as well as from across the United States.

One of them was Jon Goldstein, a lifelong friend who urged me to focus on environmental issues back during our days together in Minnesota, and continued to prod me for more than 40 years afterward. His advice would have a profound impact on my life and career.

After my first quarter of intermediate micro- and macroeconomic theory, I began to explore what the economics department had to offer. I took a microeconomic theory course from Leo Hurwicz, whose formulation of mechanism design challenged Adam Smith’s basic formulation of the invisible hand. Hurwicz saw that Smith’s model of perfect competition, which harnessed individual self-interest to optimize the allocation of scarce resources, did not really work. Markets were not always competitive, not to mention that people were not perfectly informed and could use private information to further self-interests. What Hurwicz tried to do was to design institutions—or mechanisms—that provided incentives for people to achieve social objectives. I was struck by Hurwicz’s willingness to take on one of the gods and foundational tenets of the economics profession, and by his efforts to come up with a creative alternative.

In Hurwicz’s course, I also came across the writings of Ronald Coase, then a lesser-known economist at the University of Chicago. At the time, I was impressed by the utter clarity with which he used pure, succinct prose to explain complex topics such as the theory of the firm, and found his style a refreshing change from the mathematical equations that were engulfing economics.

Ellen joined me in Minnesota as I started my second year, and began teaching fifth graders at a public school near our home. She helped support me throughout graduate school, putting her own desire to go on to graduate school on hold. She was a wonderful teacher and was widely praised in the school newspaper when we left the Twin Cities. We returned to New York for the summer of 1964 where I taught introductory economics at NYU and Ellen studied art. We met after our classes in Greenwich Village and visited many art galleries. It was during this time that we began collecting affordable lithographs.

Back in Minnesota, I added a minor in statistics and studied econometrics in addition to my majors in public finance and international trade. My real passion, however, became the economics of innovation. My interest took root in a graduate seminar on the economics of research and development taught by Jacob Schmookler, which exposed me to the relationship between invention and economic growth. A book by Professor Schmookler, Invention and Economic Growth, published in 19663 became the classic explanation of technological progress. Until then, economists had generally assumed that inventive activity was exogenous, or not subject to the forces of supply and demand. As a result of Schmookler’s work, invention came to be viewed as endogenous, an activity responsive to incentives or demand.

The concept of innovation had fascinated me for many years. As a child, I loved hunting through my father’s pharmacology library for tales of how ancient civilizations had developed cures for certain ailments. I also loved Paul de Kruif’s book Microbe Hunters, which told of the quests of modern scientists like Louis Pasteur and Marie Curie. In economics, I found parallels in the descriptions of modern technological inventions like the transistor, the photocopy machine, and the Sidewinder missile, including details about the challenges that had to be overcome for these products to succeed. A British economist, John Jewkes, co-author of Source of Invention,4 was a favorite author of mine. I decided to write my doctoral dissertation on the economics of inventive activity. The topic was not in vogue in the economics profession, but fascinated me nonetheless. Throughout this process, Professor Schmookler encouraged and advised me.

Before I could start on my dissertation, I needed to pass a preliminary oral examination. I returned to New York to prepare. Fortunately, I had kept meticulous notes for all of my courses, as well as summaries for the written examinations in theory, public finance, and international trade. I then narrowed those summaries down further to focus on the highlights. This process of funneling complex ideas into their simplest forms would later serve me well in my career. Unnerved by the prospect of the two-hour examination that would determine my future, I came down with a severe case of shingles. Nonetheless, I took the exam in the early fall of 1965 and passed. The committee directed me to take more mathematics. “Real analysis” helped nurture my inductive reasoning, while the quantitative methods in economics turned out to be a course I was later asked to teach.

In my dissertation, “Size of Firm, Economies of Scale in Research and Development and the Use of Patented Inventions,”5 I explored the sources of inventive activity in industrial corporations and the commercial value of patented inventions. I hypothesized that investments in different projects by a company were tantamount to investments in a diversified portfolio of stocks of the sort described by Harry Markowitz, a finance professor at the University of California at San Diego and a pioneer of modern portfolio theory. If companies viewed their investments in various research and development projects as a portfolio of investments, it was reasonable for them to use fewer of their patented inventions. They only needed one or two successful inventions to achieve large payoffs.

I designed a survey to test my hypothesis and sent it to 365 companies. The research was expensive, but I managed to secure a grant from the National Science Foundation. The data I collected confirmed my hypothesis and found that large firms, which had larger, more diverse R&D portfolios, used smaller portions of their patents. This led to diminished output from non-R&D employees due to less communication and joint inventive activity between R&D and non-R&D staff. In addition, it led to less research geared toward specific firm needs. I later realized that my study of the value of patented inventions was really an attempt to standardize inventive activity. I managed to get a couple of articles about my research accepted into academic journals such as The Copyright and Trademark Journal6 and The Journal of Business.7 R&D diversification taught me another lesson I would use in my future career as financial innovator.

Berkeley Beckons

I began to search for an academic job. Every year, the American Economic Association held a meeting in January, where economists presented their research and job candidates interviewed for possible positions. I attended the 1966 AEA meeting, having applied for a post in applied economics at the University of California at Berkeley’s School of Business. David Alhadeff, a Berkeley professor, spoke with me about the department, his research, and my dissertation. In his own soft-spoken way, David epitomized all that was professorial. Some academics focused only on the teaching and research of economics, while David’s interests were more catholic. At the end of the conversation, David said encouragingly, “You remind me of my nephew. I know you’d like him.” I enjoyed the interview and felt at ease, and thought I had a good shot at a job there. Ellen and I grew excited at the prospect of moving to San Francisco. I soon learned, however, that a fellow graduate student had been invited to Berkeley to give a lecture, while I had still heard nothing since my interview. Other job prospects were not as exciting, and Ellen and I resigned ourselves to spending another year in Minnesota.

Then, one morning, I received a letter from Berkeley offering me a job as an acting assistant professor at the business school. I would be paid $8,600 per year and have a “step two” appointment, meaning a higher salary, with “acting” to be removed from the title once I successfully completed my dissertation. It was a prestigious job at a world-class university in a city that was the definition of change in America. I rushed to Ellen’s school, and asked the principal if she could be called out of the classroom. We were ecstatic. The irony was that my supplementary mathematical training had been part of the reason I was hired. The first course I taught was for graduate students who needed sufficient mathematics to complete the program and obtain their MBA or PhD degrees.

While I continued my dissertation research, Ellen traveled to Berkeley to find us an apartment and begin a new job. I followed later with my classmate. He had strongly recommended me for the job and I believed he was instrumental in my getting the offer. Together, we climbed into the 1966 Toyota that Ellen and I had just bought. 1966 was the first year that Toyota began selling cars in the United States. Exotic cars still fascinated me, and I thought it would be fun to own one of these supposedly lower quality Japanese imports. We made the journey in a day-and-a-half, and the car performed flawlessly.

Minneapolis and St. Paul were Midwestern cities with values that reflected the post–World War II period in America. In contrast, San Francisco and the neighboring town of Berkeley across the Bay represented America’s frontier, the cutting edge of the free speech movement, the drug scene, and just about every other aspect of the country’s 1960s counterculture.

We rented an apartment a block away from the storied Telegraph Avenue and less than a 10-minute walk to my office on campus. The streets were filled with a mix of students and other young people who had simply come to live in the hip university town and hang out. Long-haired men and braless women advocated for social and political change in Sproul Plaza, the heart of Berkeley’s campus. A typical day found me walking up Telegraph Avenue and through the campus courtyard, lined with booths espousing everything from free love to protests against the war in Vietnam. They all had their own tables and their own literature: civil rights, women’s rights, sexual freedom, anti–Vietnam War, pro-drugs. Even in the business school, there were hints of change. Dogs romped in the fountain, and long-haired hippies rallied against the “fascists” in the Alameda County Police Department. Students came to class high on marijuana and brought their dogs for company; their mood and demeanor reflected the time and place. Sometimes I felt the dogs were listening more than the students. The climate on the Berkeley campus reflected the enormous structural change that was occurring in the domestic and international arenas.

Another type of change was occurring across the Bay. South of San Francisco, Stanford University had spawned a flurry of new technology companies. In 1971, the southern San Francisco Bay area became known as Silicon Valley for the principal ingredient, silicon, used in semiconductor chips, which had become one of the area’s hot industries, alongside computers.

This environment of frenetic change was a delicious cocktail for me. Although I looked more business school than hippie, I felt at home with these social and political outsiders. I wore a tweed sports jacket with leather elbow patches. It was a little out of place but seemed compatible with my vision of an academic. At the same time, the high-tech companies provided a laboratory and classroom to learn about the inventive process—and to invest in stocks. There was a bull market at the time, so it was hard not to do well.

In June 1967, I returned to Minnesota to defend my thesis, and was granted my doctorate in July. I did not return to Minneapolis for graduation, which seemed anti-climactic. It was the Summer of Love in San Francisco, after all, the summer when journalist Herb Caen popularized the term hippie.8

Now that I had my doctorate, I faced a different type of pressure. Earning tenure required the publication of articles in well-regarded professional journals. Teaching quality was secondary. I would have to mine my thesis and try to write three or four articles that would be accepted in journals. Like many universities, Berkeley had a seven-year up or out policy. I would either be granted tenure within that time, or have to leave.

Another pressure came from my growing family. Ellen, who had started a job as an elementary school teacher, became pregnant in November 1967. We bought a house in the Berkeley Hills and prepared for the birth of our first child. Ellen gave me the lump sum she received from a retirement fund when she retired to buy the car of my dreams—a 1966 Austin Healey 3000, painted British racing green. I donned leather racing gloves for the short trip to work. Our first daughter, Julie Sarah Sandor, was born on August 10, 1968. All of the women we had grown up with had given birth in hospitals with painkillers, while we went with natural childbirth. It was Berkeley in the Sixties, and Ellen had started to become involved in the women’s movement. My misgivings about natural childbirth were wrong. Words fail to describe the sense of wonderment and elation when watching your own child being born. Julie looked like Ellen. I remember how cheerful she was and her adorable laugh. She was a pretty and good-natured baby, well balanced even at three years old. One day, a colleague came to work with me on some research. Julie strolled into the room and started asking some intelligent questions. After about 10 minutes of back and forth, my colleague affectionately said to her, “Julie, would you marry me someday?” Without batting an eye, she explained, “Fred, we can’t do that because you are much too old for me.” She is a great observer and always makes me laugh.

I had been on the Berkeley faculty for two years, but was still only 26. I took another position teaching “Price Theory and Resource Allocation” to graduate students in the Department of Engineering–Economic Systems and Operations Research at Stanford University. I needed the additional income to support my family, and the class provided me with the opportunity to meet with executives of companies located in Silicon Valley on my weekly trips to Palo Alto. I also used the money to invest in the stock market, which became a lifelong hobby.

My interest in the stock market helped cement a friendship with a new Berkeley colleague, Fred Arditti. Fred was very smart, had a great sense of humor, and shared my passion for movies. He also had a practical and intellectual interest in the stock market. When I described my own interest and my penchant for risk, he suggested that I trade commodities and pointed me to the literature. I started reading academic and practical articles about trading in commodity futures contracts, which fascinated me. I began trading.

Concerned with the ticking tenure clock and the pressure to publish, I reviewed the work I had done for my dissertation, refreshed myself on new developments in my field, and began searching for new ideas. Since I had always learned from teaching, I proposed teaching a new graduate seminar titled “Industrial Research and Technological Change.” To prepare, I reviewed my seminar with Jacob Schmookler and read all of the new literature on the economics of technological change that had been published since I had completed my thesis.

Ellen helped me transform the room next to the furnace in our small Berkeley home into a personal office. Every night at about eight or nine o’clock, I went into the office and turned on the television. With the images and sounds of old movies in the background, I read journal articles and books while making notes for the class. After about three months of work in “the cave,” I emerged with a course outline, a reading list of 18 articles and books, and over 60 pages of handwritten notes.

The course covered the definition and measurement of technological change, the microeconomics of technological change, the management and planning of research and development, the role of the public sector in technological change, and the impact of taxation and regulation. Rather than relying solely on academic work, I scheduled field trips to Silicon Valley so the students could listen to real inventors speak. The highlight for many of us was a visit to the research and development facilities of Hewlett-Packard, where we were given presentations by scientists and the management team. Bill Hewlett, the co-founder himself, even personally addressed the class. What I saw exhilarated me and stirred my own appetite to become an inventor and entrepreneur. I didn’t know it at the time, but the preparation and teaching behind the course would be great preparation for my future career as a financial innovator.

1 The term New Frontier was coined by John F. Kennedy in 1960 to describe the program of his new administration. What was notable about the New Frontier was its advocacy of economics as a means of pushing the nation forward.

2 Beatnik was a media stereotype of the 1950s and early 1960s that caricaturized the Beat Generation literary movement and violent film images. The term was coined by journalist Herb Caen in “Pocketful of Notes,” SFGate.com Archive, April 2, 1958.

3 Jacob Schmookler, Invention and Economic Growth (Cambridge, MA: Harvard University Press, 1966).

4 John Jewkes, David Sawers, and Richard Stillerman, Source of Invention: A Study of the Causes and Consequences of Industrial Innovation through the Inventions of the Nineteenth and Twentieth Centuries (New York: St. Martin’s Press, 1958).

5 Richard L. Sandor, “Size of Firm, Economies of Scale in Research and Development and the Use of Patented Inventions” (PhD diss., University of Minnesota, 1967).

6 Richard L. Sandor, “A Note on the Commercial Value of Patented Inventions,” The Patent, Trademark and Copyright Journal of Research and Education, 1970.

7 Richard L. Sandor, “Some Empirical Findings on the Legal Costs of Patenting,” Journal of Business (University of Chicago, 1972).

8 Herb Caen, “Small Thoughts at Large,” SFGate.com Archive, June 25, 1967.





Chapter 2

Trying to Change the World

Launching an Electronic Futures Market

For the times they are a-changin’.

—Bob Dylan, 1964 1

A s a college student, I used my understanding of odds and knowledge of chess to play poker and bet on horses. I applied these same skills again while studying statistics and economic game theory. Moving on as a college professor, much of my time was spent trading stocks and commodities. For me, this was a variant of what I had been doing all along in college and graduate school—taking probability, statistics, and risk-taking to a new level. To the outside world—where speculation and academic economics were just a paradox—this must have seemed unusual. Thankfully, it was not so among professional economists. In fact, many of us were in awe of John Maynard Keynes, who was both a legendary economist and a successful speculator in currencies.2

It was the beginning of 1968, and I was increasingly convinced that the rise of computers could revolutionize commodities trading, and provide much better trading tools. Using computers to quickly analyze statistical trends might prove invaluable, as a short response time posed a huge advantage in a volatile market. As a stock trader and a student of computer science, I keenly followed these developments. I also followed the use of computers in stock and commodity exchange operations. While there was limited adoption for clearing and electronic trading, no major institution had a fully electronic trading platform. Computers and their use on organized markets were still in their infancy.3

I began gathering data and building statistical models to forecast prices. I told David Ware, my commodities broker, about my ambitions and further needs for data. Dave was an uncommon commodity broker both in looks and demeanor. He was slight-framed, wiry, and had the look of a conservative New England lawyer or banker. Dave was aware of my fascination with using computers as a trading tool.

He was a member of the Commodity Club of San Francisco, a diverse group of agribusiness companies and commodity brokers. He told me that the club was considering launching an electronic and for-profit commodity exchange to trade coconut oil futures.

I thought this was a great idea, and it occurred to me that the members of the club were onto something I hadn’t thought much about—an electronic exchange. It was obvious that an electronic exchange could improve access for existing participants, along with new speculators and hedgers. It was a transformational way to reduce transaction costs.

But there was a problem. Electronic for-profit exchanges represented a double departure from established norms. Exchanges had always been highly political organizations that operated not to maximize profit but to provide specific benefits to their members. So while going electronic was breaking one barrier, going for-profit was breaking another.

Since there were no existing exchanges in San Francisco, it was also hard to attract local speculators to serve as market makers. Without people to buy and sell throughout the trading day, we had little hope for success.

Once the idea was planted there in my head, however, I couldn’t just give up. I met with some key members of the club in the new Bank of America headquarters in San Francisco. The skyscraper was a metaphor for the power and presence of the bank. It had a black sculpture near the entrance that looked like a two-ton piece of coal. The local joke was that it was the artist’s concept of a banker’s heart.

There were four key members, each with different motivations for supporting Project CCARP. The first wanted to earn commissions from commodity brokerage, the second wanted to increase his agricultural lending business, the third wanted to hedge coconut oil, and the fourth saw this as an opportunity to become CEO of an exchange and make a name for himself in the financial world. A for-profit electronic exchange was the key to meeting everyone’s desires and hopes. The challenge was to turn these seemingly diverse goals into reality.

That first meeting helped me draft a proposal for a two-phase research project at Berkeley. I named the project the California Commodity Advisory Research Project (CCARP).

Phase I of CCARP examined the feasibility of an electronic for-profit exchange model. The question was, could we computerize the mechanics of floor trading? To find out, I would have to study the Chicago Board of Trade (CBOT) and the Chicago Mercantile Exchange (CME), the two largest exchanges in Chicago.

I also had to make sure that I understood all of the functions performed by the exchange before I could help properly design the new for-profit organization. We hired a technical consultant, Barry Sacks, to help determine whether computer technology was advanced enough to accommodate an electronic exchange. A man with an agreeable personality, Barry was an assistant professor in electrical engineering and computer sciences at Berkeley. whom I had befriended after he audited my seminar on inventive activity. We agreed to assemble a software team in Phase II—but only if the feasibility study suggested that we move forward.

Mid-1969 was a time of significant change. In July, the world saw us put a man on the moon and bring him back. In September, the first ATM was installed at Rockville center, New York. All the while, the Vietnam War was going on in the background. Berkeley witnessed riots over a student and community effort to commandeer a piece of university land and turn it into a “People’s Park” a few blocks from my office. Times were changing for me personally as well. CCARP was established on September 1, 1969. Berkeley had generously agreed to house our project within the Institute of Business and Economic Research at the School of Business.

I was becoming better at identifying good investments and trading opportunities. But distracted by my research on the proposal, I stopped paying enough attention to my trading and lost a pile of money. Stung by my recent financial losses, I stopped trading. I had already given up on the thought that I could both pursue an electronic exchange and write career-building academic journal articles that were expected of ambitious young Berkeley faculty.

I focused my attention fiercely on researching two questions. First, what functions did exchanges perform? And what kind of exchange could maximize profits for shareholders and minimize transaction costs for users?

The exchange publications and rulebooks I read taught me very little I didn’t already know. And the histories of the Chicago Board of Trade4 and the Chicago Mercantile Exchange were only slightly more helpful. There were no for-profit electronic exchanges anywhere in the world at the time, and none of the written material out there was going to do me much good.

I always believed that to really learn something, you had to teach it to someone else. So I began teaching Barry Sacks and my three research assistants about exchanges. I simplified the ideas but not by too much. And as I fielded their questions and honed my presentation, I began to understand an exchange as a system.

The main functions of organized exchanges were threefold. The first was contract standardization. This involved specifying the grade, quantity, delivery location, and other characteristics of the commodity. In doing so, all options for specificity were given to the sellers, as they held the key to the supply. Standardization allowed the sellers to choose what they were selling and the buyers to understand the range of what could be delivered.

The next function of an exchange was to assemble buyers and sellers in a central marketplace, the trading floor or “the pit.” The trading floor represented the soul of the exchange where members physically met to conduct transactions. Floor traders traded as principals on their own accounts, while floor brokers represented customers. The trading pit reduced the time required for a buyer to meet a seller and vice versa, increasing market liquidity. Gathering many buyers and sellers in one place created competition that drove the bid-offer spread—the wholesale retail spread—down to a minimum. This resulted in lower transaction costs.

A customer with a buy or sell order typically communicated with his brokerage firm. The order was then passed on to a floor clerk, where a runner physically took the order to the floor broker in the trading pit. The floor broker’s role was to execute the order as per the customer’s request. Once executed, that information was again given to the runner who communicated it back to the brokerage firm, which informed the customer.

Both standardization and the use of a central marketplace lowered transaction costs, leaving both buyers and sellers better off.


The Benefits of Standardization, a Central Market, and Clearing

To better understand the enormous reduction in transaction costs made possible by exchanges and their clearinghouses, consider the alternative scenario in which all trades are conducted over the counter. A would have to go through considerable trouble to find B. At best, this could be a simple Internet search. At worst, this could involve going from door to door. Then, the two parties need to negotiate a price. In the absence of exchanges, price information may not be as readily available—something we often take for granted. Legal costs are also incurred as a legal contract will need to be drafted to ensure that both parties will perform. Since A has no way to know that B would be creditworthy throughout the duration of the contract, A needs to perform tedious, time-consuming due diligence, which may range from anything including B’s financial statements and credit ratings to previous lawsuits filed against B. B has to do the same for A. All this work is required just for a single transaction. As more market players get involved, the piles of information required become increasingly formidable, as do the transaction costs.

Now imagine that there are three parties who want to trade with each other. Each party has to conduct due diligence on two other parties. The result is six files for three parties. Similarly, there are 12 files needed for four parties, 20 files needed for five parties, and so on. As more and more counterparties are added, the resulting due diligence files exponentially increase. One cannot begin to imagine the amount of work required when there are a hundred or more buyers and sellers.5



An exchange reduced counterparty risk through clearing, further minimizing transaction costs. The heart of the exchange was its clearinghouse. The clearing function involved the exchange providing guarantees for trades by acting as counterparty for each and every transaction. In other words, the clearinghouse became a seller to every buyer and a buyer to every seller. To support this guarantee, the clearinghouse set membership standards, operated a margining system to mitigate the credit risk of counterparties, monitored daily positions, and maintained a guarantee fund on which it could draw in the event of default.


The Clearing Concept Simplified

The concept of a clearinghouse can be best understood through a ledger. Suppose there are three futures commission merchants (FCMs)—A, B, and C—who will trade on behalf of customers 1, 2, and 3. Suppose also that there are three trading days and that the contract being traded is gold, which trades at $1,000 per ounce. Customer 1 wants to buy 100 ounces of gold from Customer 2, which is equal to a contract value of $100,000 (100 oz. × $1,000/oz.), deliverable in December 2011. Figure 2.1 demonstrates day one in the activity in the accounts of the FCMs, who are acting on behalf of their respective customers throughout the three trading days.


Figure 2.1 Day One
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The only way that the clearinghouse is able to absorb the credit risk of both counterparties is for each of them to put up an initial margin at the time of trading. This is similar to a performance bond (PB)—a guarantee against the failure of the other party to meet obligations specified in the contract. In this case, this amount is $5,000, 5 percent of the contract value.

At the end of each business day, each open position on the exchange is marked to market and compared with the day’s closing price. If the position is in profit, the margin account will be credited with the profit. Similarly, if the position has made a loss, the margin account will be debited by that amount. To illustrate, on Day 2, the price of gold went up to $1,010 per ounce—see Figure 2.2.


Figure 2.2 Day Two
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Since the price of gold went up by $10 ($1,010 − $1,000), the clearinghouse credits A’s margin account by $1,000 ($10/oz.× 100 oz.) and debit B’s margin account by $1,000. All accounts must be cleared at the end of each trading day. Through a mark-to-market process, the clearinghouse is able to reduce its customers’ credit exposures to one day’s movement in prices because the cash has been deducted from Firm B and moved to Firm A.

On Day 3 (Figure 2.3), the price of gold increases to $1,030. To prevent further losses, B now will exit its position. It does so by buying 100 ounces of gold at $1,030. A new seller, C, enters the market and sells to A. At the end of the day, all trades are again cleared.


Figure 2.3 Day Three
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Herein lies the beauty of a clearing system—the seller does not have to go through delivery. In fact, the seller can liquidate his position by assuming an equal and opposite futures position. The removal of counterparty risk, made possible by the clearinghouse, allows both parties to net off trades against each other, that is, you can buy 100 contracts from A and then sell 1,000 contracts to B, and your net position will still be zero.

The offset provision is critical to both buyers and short sellers. Historically, the purchase of commodities in the spot market was relatively easy, so the advantage of futures as a substitute was not as important as the advantages to short sellers—who sold futures they didn’t own, in the hopes of buying them back at a lower price. Shorting physical commodities, or stocks and bonds, has higher transaction costs than short selling in the futures market. In a spot market, an entity would have to borrow the commodity from a third party in order to sell short. This introduces additional transaction costs, as there are fees associated with borrowing. These borrowing fees could increase dramatically when the commodity or bond is in scarce supply. Furthermore, the borrower may not be creditworthy enough to borrow, and there is always the remote possibility that the cost of buying back the short could increase significantly. The old adage, “He who sells what isn’t his’n buys it back or goes to prison,” reflects the precarious position of short sellers. This problem is easily solved, however, by the offset feature of futures contracts, which dramatically reduces the transaction costs associated with short selling.

Not only do margins protect customers from daily variations in prices, they also act as a sort of equalizer—any bank can deal with any other bank or individual in the market, whatever their credit standing, as long as they can put up the initial margin. Each party knows that once the trade is matched and cleared, their only counterparty risk is to the clearinghouse. Firms with small amounts of capital become equals of firms with large amounts of capital.



The buyer and seller of a futures contract each deposited initial margins. Their open positions were marked-to-market at the end of the day, and daily variation margin was deposited to further reduce credit exposure. If the seller wanted to eliminate their delivery obligation, they could purchase a contract to offset this obligation. An offset was simply an equal and opposite position. This was a critical part of the financial engineering that made the system extremely cost-effective compared to over-the-counter markets where positions could not be easily liquidated.

Exchanges also facilitated delivery. This ensured that the standards specified in the futures contract, such as grade and location, were met. When I told people at a cocktail party that I traded futures, their reaction was almost inevitable. One person said, “I heard about a guy who bought wheat futures and one day got 5,000 bushels of wheat delivered to the front door of his house.” But nothing like that ever happened. Typically, a customer notified the clearing firm that it would deliver evidence of ownership of the physical commodity such as wheat, as required by the contract. The clearinghouse then notified the weighing and inspecting department of delivery of the commodity, and informed the buyer of the upcoming delivery. The weighing or inspecting department made periodic visits to the grain elevator and took small samples of the commodity to make sure that it met standards. Delivery was accomplished through a warehouse receipt, the only physical sign of ownership required. The owner of the grain receipt then picked a time for the grain to be unloaded and put on a railcar or barge. The contract specifications assured that standards were satisfied upon delivery.

Additionally, exchanges published and distributed prices and volumes, audited and investigated members, and conducted marketing and educational outreach. Information disseminated in this public marketplace to individuals, firms and regulators benefited both the public and private sectors. Anyone interested in seeing the prices could call members of the exchange or locate the daily high, low, and close in financial newspapers or local papers.

In summary, not only did exchanges reduce search costs, eliminate unnecessary legal costs, and insulate customers against counterparty risks, but also enforced certain regulations on member firms and preserved the financial integrity of executing purchases and sales of commodities. Ultimately, in a centralized exchange model, all transactions were consummated in a fair and equitable manner.

Figure 2.4 is a schematic that describes the architecture of commodity exchanges in 1969. The system is activated by a decision to buy or sell by a speculator or hedger, or a customer’s intention to deliver. Orders from speculators and hedgers are sent to members of the exchange. These orders are transmitted to the trading floor to be matched in the pit, a name evocative of the unique architecture of trading floors at the Chicago Board of Trade.6 The diagram also contains a unit labeled floor traders. After a trade is consummated by either a broker or a principal (speculator or hedger) trading for their own account, it is recorded on an order or trading card. Trading cards and orders are input into the computers of the clearing members, who provide the information to the clearinghouse.


Figure 2.4 The Layout of the Chicago Board of Trade Floor
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To achieve the functions of standardization, aggregating buyers and sellers in a central marketplace and clearing, traditional exchanges used a governance structure that was mutually owned and member dominated. Member owners elected a board of directors, and were appointed by the board to committees which helped to operate the exchanges. Exchanges put the authority in the hands of the committees, and gave responsibility to professional managers. The professional staff of the exchange also operated the trading floor, maintained price dissemination, recorded and cleared trades, and helped with conflict resolution.

What if the trading floor was in cyberspace? Furthermore, what if all of these transactions took place in a for-profit exchange? A for-profit electronic exchange might allow for all of these functions to be performed at lower costs. As intriguing as this notion was, such a cyberspace had yet to be uncovered.

A Different Structure for a Different Kind of Exchange

An electronic platform would eliminate the trading floor and the infrastructure necessary for the functions mentioned above, which included everything from the runners to the price reporters and the traders in the pits. Instead, the new electronic exchange would rely heavily on a central IT department for its operations. We therefore placed great responsibility on the computer and information services department. This emphasis was drastically different from any other exchange in the world at the time. Most notably, about one third of the exchange staff was allocated to the IT department. With an electronic platform, an exchange could have more buyers and sellers and more frequent trading at any given time.

In the for-profit model, the board of directors of the new exchange would play no operational role. Instead, it would work almost exclusively on setting policy. Exchange members themselves would play an integral part in the market-making aspect of electronic trading. Member committees would complement the professional staff of the exchange. The committees would have no line authority. The professional staff made the final decisions. The members of the committees would instead be appointed by the president of the exchange, subject to the approval of his board.

Realizing the important role of floor traders in keeping transaction costs low and providing liquidity, we felt that these market makers deserved to play a role on our committees, either as policy counselors, market makers, or both. This move not only honored their work but served the exchange by helping to align market makers’ incentives with the overall interests of the exchange.

However, details about what went on in the trading pit and how liquidity was actually created remained a mystery to me. I had to go to Chicago to find out.

Chicago—My Kind of Town

In late 1969, I decided to go to the two major Chicago exchanges, watch them in action, and talk to some traders in person.

David Ware arranged for me to meet some of the top traders and their agents on the floor of the Chicago Mercantile Exchange. He also introduced me to Robert “Bob” Martin, a former chairman of the Chicago Board of Trade, through whom I met traders on the CBOT floor. Bob was a large man with a quick smile. When we first spoke he said, “Past chairmen are a dime a dozen” before introducing me to the traders who would teach me the business. My network was expanding.

At the Chicago Mercantile Exchange, Dave introduced me to an independent broker who showed me around the trading floor. The markets had already been open for hours when I arrived but, luckily for me, they were at a late-morning lull. The broker showed me how orders were taken from the Teletype to the pit. Then Larry Rosenberg, a successful young trader, patiently explained the various actors in the pit and some of the basics of the business. Larry later owned a plane and would have been the envy of all of my fraternity brothers. He went on to become chairman at the CME. He gave me a trader’s account of the CME’s recent history.

In 1958 after a price cornering scandal, the U.S. Congress had banned futures trading in onions—but some years later, the CME had launched a comeback with a wildly successful futures market in frozen pork bellies. I learned from my visit that the CME wisely published all sorts of data throughout the month, giving traders a lot to speculate on. I loved an audacious ad campaign that the CME used many years later that lampooned a fictitious Moscow Mercantile Exchange.7 I left the CME thinking: “We can do this! We can design an electronic exchange.”

It was time to go to the Chicago Board of Trade. Bob Martin had written me letters of introduction to Henry Shatkin. I went first to Shatkin & Company, a firm whose customers were floor traders on the exchange, and catered to professional traders only. Henry “Hank” Shatkin told me all about the floor-trading business, and how firms like his financed the seats of new members in order to cultivate customers.

Hank and I hit it off, and he invited me to his home in a tony North Shore suburb after work. The house was beautiful but not ostentatious. Hank was no less skeptical than the others I had met regarding the idea that electronic trading could become a reality. But he was fascinated by the idea of a for-profit exchange and did everything he could to help me. We talked deep into the evening, and he generously lent me his own car to drive back into the city on that cold, blustery Chicago night.

By 9:00 the next morning, I was sitting in the CBOT visitors’ gallery, eager to witness the famous open outcry system of trading.

I was going to get to watch traders in soybeans, a highly volatile futures market. I had been fascinated with soybean and soybean oil trading ever since the great Salad Oil Swindle of 1962.8 That was the year a Bronx-born crook named Tino De Angelis cornered the market on soybean oil, and then was found to have loaded his soybean oil tank cars with water. By the time the scandal caught up with him, De Angelis had bilked 51 banks, leaving him in personal bankruptcy and causing Allied Crude Vegetable Oil Refining Corporation to default, with American Express to cover the bad loans. De Angelis had generated $175 million in faked soybean oil—huge money in 1962, roughly $1.31 billion today.

The world’s biggest and oldest futures exchange, the CBOT was housed in a great old building on West Jackson Boulevard, and was famous for trading in wheat, corn, and soybean futures. The lobby of the building was filled with art deco fixtures, and the elevator doors had pewter squares decorated with shocks of wheat. The CBOT had a marvelous trading floor about five stories high overlooking LaSalle Street. The building had been completed in 1929, just prior to the stock market crash that would have rendered the opulence impossible. The wall inside the trading floor had a multi-story painting of Ceres, the Roman goddess of grain and agriculture. By 9:15, the room had begun to fill. The trading floor had many pits, and price reporters took their positions in raised stations at each pit.

In the middle of the floor, traders gathered to resolve any disputes from the day before about price or quantity. I had heard of this process, but its crucial importance was only just dawning on me. An equitable system required yesterday’s errors to be resolved before the opening of every new day’s trading. I was struck by how many different small groups were negotiating at that hour. The sociologist in me was fascinated but, as a businessman I saw a very inefficient system, ripe for overhaul.

Here and there, traders on the floor began drifting into the pits. By 9:25, several hundred men were jammed shoulder to shoulder. When the opening bell rang at 9:30, it was suddenly pandemonium on the entire floor.

Everywhere I looked, men were signaling with their hands waving wildly. I couldn’t interpret the apparent pandemonium but my adrenaline was flowing. What I saw so closely resembled a form of performance art that it reminded me of my own brief moments as a stand-up comedian. If all this were to be done electronically through a computer, it would be like a comic performance with little to no audience. It struck me then that it was just as important to design a system that could energize the traders who sat in front of a screen. I quickly dismissed the thought, however, and went on watching the frenzied activity in the pit.

My eyes moved from the soybean pit to an electric board that showed the opening price, high price, low price, and last three prices. The prices were moving so fast, the wall board couldn’t keep up.

After a thrilling half-hour in the gallery, I moved to the floor and spoke to market reporters, price reporters, and public relations people. Bob Martin also introduced me to Lee Stern. Lee B. Stern, Ltd. turned out to be a boutique FCM with a customer base that included grain merchants and professional speculators. Lee himself was renowned for his trading skill, both in and out of the pits. In order to carry some of the large positions of its customers, Lee and other small FCM clearing members needed capital and risk management skills. These local firms complemented the large FCMs such as Merrill Lynch in facilitating order flow from commercial customers and professional speculators.

Having spent my childhood in a household that operated a small pharmacy and after earning a modest income in academia, I was amazed that a futures trader in the brokerage industry could be this successful. In his beautifully appointed office, Lee explained to me the sign language of the pit. A trader’s palms turned inward, as if gathering grain, meant buy. Palms turned outward meant sell. Fingers parallel to the ground signaled price, fingers straight up and down signaled quantity. Speaking quickly, Lee told me how words, facial expressions, and body language all came into play. To the initiated, every word or small gesture meant something. I leaned forward in my chair, trying to follow. When the conversation turned to automatic trading, Lee was skeptical about an electronic exchange.

Bob Martin suggested that I meet two other traders. We met at a small, dimly lit restaurant called Brokers Inn, across the street from the CBOT. One was a big man who could have been a character right out of Damon Runyon’s short stories on Broadway in New York City during the Prohibition era. The other was more introverted and a real student of markets. Together they explained to me the difference between trading corn and trading soybeans. One of the traders was also a farmer and knew that the corn yields were three times that of soybeans. When prices didn’t reflect that difference, he bought corn and sold soybeans. He expected farmers to plant crops that were more profitable. They often didn’t.

Both men ate oversized steaks that night, smothered in ketchup. They were big men with big appetites, and by the end of the meal I began to get a much better feel for the psychology of traders on the floor.

At that time, the markets were dominated by grain merchants and speculators on the floor. I learned that floor brokers were critical to the traders. They occupied the same position in the pit every day and were surrounded by speculators. It was like a chessboard with the pieces set up at the opening. However, instead of pieces that moved, it was the prices that moved. The dynamic among the market makers, speculators, grain merchants, and floor brokers determined price. The process was being demystified.

As I checked out of my hotel, and took the long plane ride home, I found myself upbeat. The greatest lesson I had learned in Chicago was that the current system spent enormous resources running the trading floor. I knew that an electronic trading system could reduce errors, cut costs, attract more traders into the system and provide much greater transparency of the deals made.

There remained two challenges. First, could we configure existing computer technology to replicate order entry and the matching of buyers and sellers? That meant creating a communication network to carry various messages in hard copy, including order messages, market updates, and confirmed trades.

And second, could we cost-effectively invest in and operate the hardware and software for trading? This required understanding exactly what kind of information floor traders needed to make their decisions. To do so, I had to visit yet more exchanges so I could observe and interview more traders. Thankfully, I enjoyed this process. After all, I was getting closer to achieving this goal of mine, about which so many men I respected were highly skeptical.

I remember getting off the plane and coming home to Ellen. As I spoke animatedly to her about the trip, she looked at me and said, “One day, we’re going to live in Chicago.” My wife was a prophet, but in 1970, all that was in the future.

Structuring the Exchange

The pressing problem of the moment was that I had to design a systems flow chart for an electronic exchange. The design needed to describe the order entry and matching functions in order to electronically replicate the process that was in place for existing functions. Figure 2.5 illustrates the final flow chart in the report. Designing the system felt, in some ways, like simultaneously playing a number of chess games while blindfolded. Each game was separate, but you had to keep all of them in your mind at once. The fatigue at the end of the day was familiar and reminded me of those eight-hour chess sessions at Dr. Sussman’s house.


Figure 2.5 The Preliminary Design for an Electronic Market for the Pacific Commodities Exchange

Source: Project CCARP, Interim Report, “Preliminary Design for an Electronic Market for the Pacific Commodities Exchange,” April 1, 1970.

[image: image]


The essential element of the system was an editor-member communication network that could carry several types of messages in hard copy. These included messages for placing orders, retransforming orders for error control, transmitting fundamental information, communicating market updates, and confirming trades.

Another element of the system included displaying information on a cathode ray tube. Information on the screen was intended to simulate the environment that a floor trader was used to seeing on the wall boards. Again, I reminded myself that the screen had to be designed to energize the trader, given the loss of the performance aspect of floor trading. In this, I was inspired by the design of a chessboard. I made an additional visit to existing exchanges in order to more closely identify the type of information used by floor traders in decision making. This second trip permitted me to better understand both the nature of the matching algorithm and the clearing function of trading.

We also had to design a screen. Floor traders had information concerning a bid or offer, as well as a notion of the quantities available at respective prices. In the exchanges I visited, the last trades were available on either electronic devices or, for commodities with low volume and less continuous trading, a blackboard. Floor traders could easily observe a short-term trend by observing the last three prices. An electronic platform would be able to record both price and volume on a continuous basis. The ability to record price changes and display them on a screen would provide traders with a precise record of price changes so that they would not have to rely solely on their own informed guesses. Fundamental information on the underlying commodity would also be available on screen, rather than posted on exchange walls. Posting open interest on a continuous basis would provide traders more information during the trading day.9 All of this additional information theoretically compensated for the liquidity that could be lost amid the transition from open outcry to electronic markets.

The report went on to note that floor traders relied on observing other members’ physical movements to determine what their positions were and whether they would be buyers or sellers. This would be absent in an electronic exchange. We recognized that it also helped to provide additional information on the breakdown between hedging and speculating activity regularly during the trading day in order to compensate for some loss of liquidity due to the absence of face-to-face trading.

One advantage of electronic trading was that access to the market could be achieved over a wider geographic area. It took a while for me to learn about the sources of speculation. When data on speculation emerged, the results were surprisingly obvious. People who speculated on frozen concentrated orange juice futures tended to live in areas where oranges were grown. Similarly, people who speculated on grain futures tended to live in the Midwest. This was intuitive as speculators were more familiar with their local economies, and thus the commodities indigenous to them. The advent of electronic trading changed this localized trading pattern. Initially, telecommunication devices would be established in the San Francisco Bay area and complemented by a national network that would subsequently include Chicago, Los Angeles, and New York. These offices could also be used to market the exchanges and provide space for housing professional traders as well as stations for systems experimentation.

Another critical aspect of the system would incorporate response time. Markets were often volatile. If an order was placed, given the drawn-out response time, participants could not immediately check the price or the quantity bought and sold. This hurt market liquidity and generated higher transaction costs. By churning out market information by the second, electronic trading would allow hedgers and arbitrageurs to simultaneously purchase in the spot or forward market and sell futures, thereby resolving the issue.

The electronic system contained six different programs. A pre-trading program would perform various functions related to initializing values such as volume and the removal of expiring contracts. Three programs would perform on the post-trading day, related to closing, clearing, and auditing. The first related to receiving orders, the second to obtaining quotations, and the third related to confirming trades.

We designed an automated order entry and a system that matched buyer and seller. The system would serve as an information system for the exchange, as well as distribute information to the public and to regulators. To this end, information for each of the departments would be kept and stored on files. The necessary data needed to make their decisions would be made available to traders on a regular basis. For example, the clearing association would have all of its activities fully automated, and the computer output would effectively reduce operational costs.

Specifications for the various file sizes and requirements of the system represented another challenge. Total volume estimates were based on the activity and open interest of pork bellies—the most active commodity traded in 1969. The distribution of trading throughout the day was obtained by observing the patterns for several different commodities. There was a striking similarity in the distribution of files for all commodities. To hone our computer system, we gave a group of FCMs a confidential survey in which they were asked to provide the ratio of orders, confirmations, and straddles10 in various futures markets, including wheat, soybean oil, cattle, and pork bellies.

For the technical phase of the project, we had to select hardware and software that best mimicked the conceptual system flow chart. Our selection was based on considerations to response time, system reliability, and control against order entry errors. As the CCARP team solicited proposals from General Electric and IBM and went through their cost estimates, it became clear how much more cheaply our system could run than the open outcry system. I was elated. Even in a worst-case scenario, with one successful contract and an annual volume of 175,000 contracts, we would be profitable by the third year.

When it came to deciding what contracts to trade, we recommended coconut oil futures, to be followed by palm oil, and then iced broilers. We believed each of these commodities could be standardized, and continued volatility in prices warranted a futures market.

Strangely enough, the evolution of commodity regulation required commodities to be regulated but not the futures exchanges themselves. Because our product of choice—coconut oil—was a regulated commodity, we needed the Commodity Exchange Authority (CEA) within the U.S. Department of Agriculture to provide approval to electronic trading. We therefore tailored the bylaws of our exchange to the requirements of the CEA.

Talking to Regulators

In early 1970, I went to Washington, DC, to visit with Alex Caldwell, the head of the CEA, and several other USDA economists. Though they were cautious about saying so publicly, Caldwell and the others quietly welcomed us to apply as a contract market in coconut oil futures. They were interested in anything that could improve the ability to monitor markets, and a computerized system seemed to provide just that.

All the while, protests against the war in Vietnam were raging on college campuses. Eleven soldiers had been indicted for their part in the My Lai massacre. The Beatles had broken up, students were getting ready to celebrate the first Earth Day, and legislators were unveiling what would become the Clean Air Act of 1970. Our concept was extremely radical at the time. The world’s first general microprocessor, the Intel 4004, would not come out until two years later in 1971. The C programming language would be developed in early 1973. It would be almost four years before Steve Jobs and Steve Wozniak developed the personal computer in a garage in Los Altos, California in 1975. It took another 25 years before the popularization of the Internet.

With only one month before our deadline, six of us worked feverishly on finishing our interim report. Barry Sacks evaluated the proposals from vendors while our research assistants each did their part.

Finally, after hundreds of cups of coffee and a few sleepless nights, we finished our report and delivered it to our supporters in early April of 1970. It was 132 pages long. We thought we had anticipated every skeptic and answered every question,

I celebrated with my team that afternoon in my office—one of my researchers was a Mormon and going out for beer was inappropriate. I went home and celebrated with Ellen all over again. In just seven months, with a mere $15,000—roughly equivalent to $87,000 in 201110—we had created a blueprint for an electronic futures exchange that would run as a for-profit company. The world of commodity exchanges would never be the same. At 27 years old, I had changed the world. Or so I thought.

The Dream Is Dashed

David Ware gave me the first reaction to the report. He admired it but had questions. It was typical Dave and didn’t bother me. I valued his thoroughness and honesty. I then called the man who was leading the effort at the Commodity Club. He appeared to be interested in moving to the next phase. One of the appendixes contained a proposal for Phase II, which called for finalizing hardware and software configurations, recommending a vendor, and developing specifications for the first contract. A target completion date for the next phase was set for mid-September that same year on a $41,525 budget. We would study other potential contracts that were oriented to the western part of the United States, including cattle and rice. Even though previous iced broilers contracts had failed, we were still optimistic that a successful contract could emerge from a careful study of those failures.

I met with the whole group on April 22, which was Earth Day and also Ellen’s birthday. I thought of the gathering as a celebratory dinner until I saw the group had brought its attorney along and still had questions about our report. Though they had directed their attorney to draft a formal contract, the questions from the group suggested basic misgivings, even from their leader. But I had worked too hard for weeks, and brushed off these storm warnings. I was an optimist at heart.

Over the next several weeks, I negotiated the terms of Phase II with the lawyer. I fantasized about heading an independent technology company that would provide software for the exchange and invent innovative new products.

And then one day the attorney called and told me, in a monotonous voice as if he were mundanely cleaning off his desk on a Friday afternoon, that the group had decided an electronic exchange was too risky. The lawyer suggested, instead, a for-profit exchange on the old, open outcry model.

I jumped off the phone with the lawyer and began calling the principals separately. I was still under the delusion that I could change all their minds with technology. Maybe they didn’t understand the report. Maybe they just didn’t realize that great change was in the air all over America.

I had underestimated how risk-averse these men were. One by one, each politely told me my concept was too risky. As they bid me goodbye, I put the telephone receiver back in its cradle. I was devastated.

Soon, other gloomy thoughts started to crowd my mind. I was 27 years old and had been on the Berkeley faculty almost three years without a single publication in an academic journal. I was like the lead character in Mike Nichols’s movie The Graduate, worried about my future. Unless I could stage a quick comeback, I wasn’t going to get tenure. The old childhood fears about being lazy and failing to reach my potential came back to haunt me.
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Chapter 3

The Berkeley Years

The thing the sixties did was to show us the possibilities and the responsibility that we all had. It wasn’t the answer. It just gave us a glimpse of the possibility.

—John Lennon

The failure of Project CCARP only increased my determination to learn more about futures markets. I continued to write academically about industrial inventive activity as a means to procure tenure, but my heart wasn’t fully in it. Coincidentally, some of my research would serve as a natural segue into understanding and practicing financial innovation. I had always wanted to invent, and the futures industry was changing. It had become ripe for new ideas, and the seeds of inventive activity were beginning to flower.

A New Direction

As I sought to expand my understanding of the industry and how new futures contracts were developed, it occurred to me to teach a course on futures markets. Two fortuitous opportunities led me to propose this to the dean at Berkeley.

Although Project CCARP was dead, the network and reputation I had built during its life had some unintended consequences. Gerry Taylor, a publisher at the humor magazine National Lampoon, had been organizing annual conferences run by Institutional Investor for equity investors. He was convinced that he could create a comparable event for futures traders. Gerry sought to include academics in his event alongside senators, industry leaders, and CEOs, and was given my name by some traders in Chicago. He was intrigued by my work in computerized trading models and on Project CCARP.

Gerry came to my office at Barrows Hall one day to discuss his plans to put together his conference for the futures industry. He was a tall man, was nattily dressed, and had a terrific sense of humor. Gerry was married to Mary Travers of the folk band Peter, Paul, and Mary. A willowy woman with sleek blond hair, his wife reflected the activist liberal mood of Greenwich Village in the ’50s and ’60s. I reveled at Gerry’s stories about working at National Lampoon, and we shared many stories about our New York origins. He invited me to speak at the conference he was organizing. I accepted, even though it wasn’t clear that he could pull it off.

I was buoyed by my personal life that summer. Ellen was pregnant and we were expecting at the end of September. This time, it was me prodding Ellen to start classes in natural childbirth. My second daughter, Penya Lauren Sandor, a fair-haired baby, was born on September 24, 1970. Ellen was in labor for only two hours before Penya came into the world. The lightning speed at which she was delivered was a metaphor for her life. Penya was and is adventurous, resourceful, and perceptive. By the time she was 18 months old, Penya was watching Sesame Street with her sister, reading numbers, deciphering words, and counting in English and Spanish. Like her sister, she was always quick to defend those who were attacked due to their disadvantages. When Penya was in grade school, she witnessed a teacher yelling at a fellow student who had difficulty reading. She audibly told the student that the teacher was stupid and insensitive—the exact words she used were less pleasant. Ellen received a call to meet the school principal to discuss Penya’s behavior. After she learned what our daughter had said, Ellen proclaimed that Penya’s description was accurate, and challenged the group to differ. No one did, and that was the end of that. Penya’s perceptiveness and creativity with words revealed that she would become a published poet.

Gerry’s idea about a commodities conference became a reality. I went to New York to attend the 1970 International Commodities Conference just after Penya was born.1 I had never seen anything like it. From the exquisitely plated hors d’oeuvres to the gleaming ballroom in which the event was held, Gerry spared no expense.

Unfortunately, the event wasn’t a financial success. There were almost as many speakers as attendees. Nevertheless, the conference was an opportunity for me to further my knowledge of the industry and to meet its leaders. Speaking on a panel titled, “Will Computers Take Over Futures Markets?” I now knew there was life after Project CCARP after all. My ideas on using computers to forecast prices were better received than my views on electronic exchanges. Although some in the audience encouraged me to pursue the latter, others argued that the vested interests in the industry were opposed to being replaced by computers. I realized that without support from industry or a large grant, it was futile to continue my research. In 1970, the concept of a fully automated futures exchange was dead on arrival. It was simply ahead of its time, and the only way it could happen was if a new exchange was interested in starting from scratch, which was unlikely.

Soon, I received an invitation to speak at another conference, organized by the New York Coffee and Sugar Exchange (NYCSE). “The Changing Complexion of Commodity Trading”2 attracted about 50 faculty and student attendees from 40 different colleges and universities. The NYCSE president delivered welcoming remarks. Unlike the International Commodities Conference, it was held in a more humble room at the exchange itself.

The conference program had two themes: university course curriculums on commodity trading, and new directions in futures trading. I described what was going on in futures trading at the Berkeley Graduate School of Business Administration.3 For the most part, the study of futures trading was confined to departments of agricultural economics. A small number of graduate courses in MBA programs featured brief discussions on futures markets, including a course on agribusiness taught at Harvard Business School. At Berkeley, I encouraged my students to conduct individually supervised research on futures markets in satisfaction of their MBA degrees. Examples included studies on futures trading in frozen concentrated orange juice, cattle, and broilers, as well as our previous feasibility study and bylaws for the Pacific Commodities Exchange.4

After the conference, I became convinced that business schools should offer courses on futures markets.

The other part of my presentation was devoted to the use of computers in price forecasting. Instead of sticking with arcane charting, I focused on mathematical forecasting models based on fundamental analysis, as well as computerized forecasting models based on price and volume statistics. The infancy of computers was matched by the nascency of forecasting models. I suggested that widely used academic tools, such as econometrics and simulation, could be applied to price forecasting and I stated that these models would not only be applicable to speculators, but also be used by agribusiness companies for hedging purposes.

I left New York knowing that I was about to make the unalterable decision to enter the world of futures trading. It promised to be a life-changing experience. It was a little frightening to leave behind everything—my research on patent life and R&D, as well as articles I had written on these subjects—to focus on the study of futures.

At the beginning of 1971, I developed an outline and readings list for a proposed course on futures exchanges and trading. The preparation was exhilarating. I read histories of exchanges,5 futures pricing theories, and everything available regarding the invention of new contracts.6 The course was approved and was the first of its kind in a school of business administration. The course included not only history and theory, but also an impressive list of guest speakers, including practitioners like the head of agricultural lending at the Bank of America, the administrator of the Commodity Exchange Authority (CEA), and Warren Lebeck, executive vice president and secretary of the CBOT.

After one particular class, Warren and I walked through Sproul Plaza together. Warren was a former Navy officer who dressed immaculately at all times—a distinct contrast with the student body and faculty on campus. He was made somewhat uncomfortable by the hippies and dogs that roamed Berkeley’s campus. He said, “I like stories about rebels. The movie Love Story is one of my favorites, but that’s a lot different from these guys.”

The experience with CCARP had taught me the power of the press. I had been quoted in The Financial Times and The Journal of Commerce, and this public visibility gave me both exposure and access to industry leaders. I persuaded a reporter from The San Francisco Chronicle to write an article on the course. I clipped the article and sent copies of it to the guest speakers along with a thank-you note. Ultimately, it was a combination of the futures course, Project CCARP, research on financial innovation, press coverage, speaking engagements, and finally, a casual conversation with one of the other guest speakers, that opened up a life-changing opportunity for me in Chicago.

Plywood Futures—Learning How Others Create a Good Derivative

Between 1960 and 1970, the volume on U.S. exchanges had more than tripled. One-third of that growth came from new commodities. In 1969, the CBOT had launched a futures contract in plywood, and by 1970, the exchange had traded more than 47,000 contracts. This had created a new arena for futures markets, namely, that of fully processed industrial commodities. I suspected that a case study on the evolution of commodities would be exciting and might even be worthy of publication.

I called Warren to ask if the CBOT would cooperate with a case study of the research and development of the plywood futures contract. Warren’s response was both positive and enthusiastic. Desperate to be published, I made a cold call to Ronald Coase, editor of The Journal of Law and Economics, to see if the journal was interested in an article on financial innovation. I remember sitting in my office in Barrows Hall and hearing a crisp English accent saying, “This is Ronald Coase returning your call.” I explained the case study I was planning and asked if he was interested in seeing it when it was completed, but was careful not to ask about publication. He was especially intrigued because the plywood futures study was a practical example of theoretical economics.

Studying the research and development activities conducted on exchanges helped me transition from inventive activity in the industrial sector to inventive activity in finance. I learned that the CBOT’s New Products Committee had considered launching a futures market in plywood back in 1961. The idea lay dormant for some time due to the lack of price volatility. In 1967, plywood cash prices had risen from under $70 at the beginning of the year to about $95 during the summer months, retreating to a little over $70 toward the end of the year—representing an unusual amount of price volatility. By mid-1968, prices had rebounded to approximately $100.

The volatility in plywood prices had set the stage for a futures contract, and the exchange hired a forestry graduate to conduct some economic research. His first assignment was to conduct a feasibility study on a lumber or plywood futures contract. The study was quite extensive, describing the lumber and plywood industries while hypothesizing a futures contract for both. It was clear that both could be standardized. Using figures on concentration of product, size of wholesalers, and institutional relationships in the industry, the study concluded that the industry was competitive. Production of both commodities was also sizable.

Furthermore, as a result of supply and demand, prices continued to be volatile throughout 1967 and 1968. The study’s description of the industry implied that a high-volume, liquid spot market existed, although the forestry graduate did not seem to have looked for this specifically.

The study went on to specify the salient features of a futures contract in plywood, which included grade, delivery points, and pricing. Other salient features, such as the location of delivery, changed as a result of feedback from both producers and users of plywood. They also changed as a result of market makers and speculators.

The final contract was not designed in a vacuum, but benefited from the continuous input of potential buyers and sellers throughout the inventive process.

The inventive process of the plywood futures contract, from its inception to the initiation of trading, took approximately 17 months. Almost seven years had gone by since the New Products Committee had first begun its investigation into plywood futures. The biggest challenge was determining the right location for delivery, one of the most important features of a commodity futures contract. Grain futures contracts at the time specified delivery at grain elevators in Chicago. Since the city had historically been a center for the buying and selling of grain, both buyers and sellers would be able to make or take delivery at a convenient location. Furthermore, the local market was representative of grain prices nationally. The first draft of the futures contract called for delivery in Chicago. This proved to be a mistake.

The original contract in plywood called for mills to deliver a shipping certificate, a promise by the issuer to deliver to the buyer the quantity and quality of plywood specified in the contract. The contract price would be settled using the freight-on-board mill convention (dubbed FOB mill), through which plywood was loaded on to a carrier at the mill without incurring any additional cost to the buyer. There were a limited number of mills that were eligible to make delivery. As a result of the small number of mills, prices on the futures market were artificially high relative to the national market. Hedges were therefore ineffective, calling for a modification of the original contract. The new contract provided for unrestricted mill delivery and also permitted warehouses in certain newly designated areas to qualify as delivery points. The changes resulted in the elimination of artificial scarcity. The solution was so simple that it was amazing that no one had thought of it before. The contract subsequently became more representative of national prices.

The case study gave me an understanding of how a new futures contract was developed. First, the market had to be large enough to warrant a futures market. Second, there had to be a sufficient number of buyers and sellers for the standardized product. Third and finally, there had to be volatility of prices and a concomitant need and desire by industry to hedge. If all these characteristics were satisfied, the staff of the exchange proceeded to draft an initial contract. The staff then took in comments and input from plywood manufacturers and distributors, as well as the member committee charged with developing the new product. Once there was consensus by the industry and member committee, the contract was launched. If necessary, the contract was redesigned based on market experience.

The entire activity was characterized by interactions among professional exchange staff, exchange members, and advisory groups who were commercial users of the market. My research for the article on plywood futures gave me insight into how to design a futures contract. I was ready for what was about to happen.

Grain Markets and Mortgages

In the 1960s, I shared a bullpen with Albert H. “Hank” Schaaf and other Berkeley faculty. Hank was an expert in real estate economics and we often discussed the changes in the world around us. At the time, the rise in interest rates in 1966 and 1969 was having a particularly strong effect on the California real estate market. The state was in a high-growth stage of development, and capital was needed to finance the growing demand for housing. I kept on bouncing between trading futures and discussing mortgage finance. Combining my interest in the housing markets with hands-on experience trading futures led me to an interesting solution to the California housing problem—mortgage interest rate futures. The prospects of solving the problem of the interest rate risk in California was exciting. I had to let this go, however, in order to work on Project CCARP. I was only speculating about an idea and didn’t have any interest in pursuing it at the time.

The idea later took on a life of its own. While teaching a course on futures markets at the Berkeley Graduate School of Business Administration, I was struck by the similarity between the business flows in the grain and mortgage markets. Farmers grew wheat and sold it to grain merchants that operated storage facilities known as elevators.7 Local merchants took temporary ownership of the commodity, and then sold it to larger elevators in major markets known as terminal electors. Eventually, the grain was sold to food processors.

In many ways, the mortgage market functioned in the same manner as the grain market: the borrower was the farmer, the mortgage banker was the local grain elevator (even the terminology was the same—elevators “originated” grain just like mortgage bankers “originated” mortgages), the investment banks were the terminal grain elevators, and savings and loans associations (S&Ls) and pension funds were the food processing companies. The convergence of a number of factors—the increase of interest rates, the long tradition of futures contracts in the grain market, the state of real estate finance, and the surge in mortgage rates—made the potential for a mortgage interest rate futures contract obvious. The origins of the idea of a futures market in interest rates lay in the work of W. R. Hicks. Although he did not explicitly state the need for such a market, it could be easily inferred from his pioneering work.8

The conception of mortgage interest rate futures faced three challenges. First, a standardized mortgage instrument needed to be created. Second, there had to be a real or perceived interest rate risk to generate demand from hedgers. In other words, interest rates had to be volatile. Third, the legal and regulatory environment needed to be conducive to allowing an exchange to launch a futures contract based on that instrument.

Major structural economic changes typically precede the development of new markets. The invention of any new product is ultimately a response to latent demand or overt demand. Accordingly, the latent demand for new markets in the financial sector typically follows a period of major structural economic change. To the dispassionate observer, the period from 1960 to 1975 represented one such period. The stage was set by Kennedy-Johnson deficit spending, an unpopular, socially disruptive war in Vietnam, President Nixon going off the gold standard, and the OPEC oil embargo. All of these led to an increase in inflation and interest rates.

California and the rest of the nation suffered from a spike in interest rates in 1966 and another in 1969, as federal deficits had begun to take their toll. In addition, there was a special set of problems for faster-growing western states: a rapidly rising population was sparking a burst in housing starts, which was the number of residential building construction projects that began each month. Local S&Ls, however, had insufficient capital to satisfy the growing demand for mortgages. To fill the funding gap, rates on deposits had to be higher than in the savings banks in the Northeast. Of course, the higher costs of procuring funds forced banks to raise mortgage rates. Deposit rates could even go higher in order to attract capital. A better solution was to create a transparent and liquid secondary market in which S&Ls in the high-growth areas of the West could sell to translate what they created, the proceeds from which could then be used to relend to new borrowers. To make this possible, a hedging mechanism was desirable to reduce the risk of owning mortgages while they were being originated for resale, thereby transferring risk from hedger to speculator. All of my studying, research, and teaching made me more confident about the value proposition.

Structural economic changes that result in the need for capital and risk-shifting mechanisms typically drive the standardization of products, regardless of whether the products are tangible commodities or financial assets. Here again, the grains market provides a useful paradigm. In the mid-nineteenth century, the American westward expansion and the growing demand in Europe for imports from the United States led to the development of standards for measuring and grading grains set by the CBOT. The standards allowed market participants around the world to buy and sell grain futures with confidence because everyone agreed on the exact nature of the underlying commodity should they wish to take or give delivery. In short, standardization is a necessary condition for financial innovation in the development of new markets—a major theme that will occur throughout this story.

Mortgage Interest Rate Futures—Creating Good Derivatives

As the 1960s drew to a close, three men from the savings and loan industry would change the capital markets in the United States: an academic-turned-regulator and central banker, a real estate developer-turned-CEO of a government-sponsored enterprise, and the CEO of a financial institution. Over the next decade, Preston Martin, Thomas Bomar, and Anthony Frank played unique roles in the invention of financial futures. Preston, Tom, and Tony significantly modified existing financial institutions and created new ones.

Preston Martin was a professor at the University of Southern California. He was subsequently appointed the regulator of California’s savings and loan industry, and in 1969 was appointed the chairman of the Federal Home Loan Bank Board (FHLBB) by President Nixon. It was at the FHLBB that he strongly advocated for the development of a futures market in mortgages.9

Thomas “Tom” Bomar was the first CEO of the Federal Home Loan Mortgage Corporation. His objective was to create a secondary market and for the Federal Home Loan Mortgage Corporation (FHLMC), nicknamed Freddie Mac, to be a temporary holder of mortgages. He also promoted the idea of interest rate risk management for depository institutions through the use of variable rate mortgages and interest rate futures. Tom went on to become chairman of the Federal Home Loan Bank and took a leadership role in providing the regulatory authority for savings and loan institutions (S&Ls) to hedge against adverse interest rate movements. Tom was a creative businessman who used his practical skills as a public servant. In retrospect, if Tom’s philosophy had been adhered to, I believe the failure of government-sponsored enterprises such as the Federal National Mortgage Association (FNMA), nicknamed Fannie Mae, might never have occurred. Tom embraced change and innovation, but valued careful regulatory oversight.

I learned about the interest rate risk facing Freddie Mac from Preston Martin in the spring of 1971. He helped arrange a meeting with Thomas Bomar to discuss how a futures market in interest rates could be designed to manage Freddie Mac’s interest rate risk. Tom had a laser-like focus and a propensity to laugh. Having reviewed all recent literature on the subject and fortified by my own research on plywood contracts, I was confident that interest rate volatility was going to become a permanent part of the U.S. economic landscape. The big challenge lay in translating heterogeneous mortgages into a homogeneous pool. Simply put, mortgages had to be standardized before a futures contract could be written.

If grain standards could be developed with features such as protein and infestation requirements as early as the 1850s, then the same could certainly be done with mortgages. If we could standardize mortgages with features like percentage down payment and the ratio of household income relative to mortgage payments, a market could be created. I summed up the need for standardization by saying, “If you could grade it, you could trade it.” Tom laughed and I knew that this was the beginning of a long friendship. What I needed was a large portfolio of mortgages that could be statistically analyzed. Tom advised me to call Anthony Frank and give him a heads up. The vistas seemed unending as I drove my Austin Healy across the San Francisco–Oakland Bay Bridge for my first meeting at Tony’s headquarters at Citizens Federal on Market Street in San Francisco. It was the summer of 1971 and I was looking forward to doing research during my break from teaching. This was a unique opportunity to combine my interest in futures and the need to get published in academic journals.

Citizens Federal was an industry leader that greatly affected its fellow thrift institutions. As its CEO, Anthony “Tony” Frank had led the first transformation of an S&L mutual organization to a stock-owned company. Tony was unafraid of taking positions that were unpopular in the industry and led the thrift industry efforts to embrace new financial innovations that would mitigate its risk. Tony did not fit the mold of a traditional banker. He went on to become postmaster general of the United States in 1998, and even put Elvis Presley on a postage stamp.

As I walked into Tony’s office, a tall, athletic man with a big smile extended his hand and welcomed me. Conversation flowed easily and I knew almost immediately that he would help. Tony asked one of his associates to help me access a portfolio of 18,000 conventional loans to find a representative sample. I returned to Berkeley and immediately contacted Hank Schaaf, the head of the Center for Real Estate and Urban Economics, to see if the center would give me a grant to support the study. I knew Hank was always interested in finding new ways to make the center nationally preeminent while advancing real estate finance at the same time.

From an academic point of view, we needed to gain some understanding of mortgage risk premiums based on the size of loans as well as borrower characteristics before mortgages could be standardized. Although there had been prior research conducted on the subject, this was the first study to analyze the risk premiums of a particular institution. Aggregated data might not have yielded the same results, and I could perhaps shed some light on this important subject. I had to craft the proposal in a way that would fit into the literature and therefore be promising for publication in an academic journal. Admittedly, my real motive was to see if mortgages could be standardized enough to create a futures market. Nevertheless, this idea was too novel at the time and, in order to secure the funding, I had no choice but to frame my objectives in this manner. I did, however, share this long-term goal with Hank.

Massaging the data was a serious challenge, especially because not all paperwork associated with new mortgages had yet been computerized at that time. A sample of 556 loans were drawn from the 4,907 originated loans, but only loans that had all the required data were included in the sample. Statistically speaking, these loans were representative of the entire portfolio. We broke down mortgage characteristics according to the effective mortgage rate, loan-to-appraisal ratio, loan amount, and term in months. The loans were distinguished by neighborhood ratings and property condition ratings, both with five ratings from poor to excellent. We included four borrower characteristics: net worth, housing-to-income ratio, loan amount to net worth ratio, and secondary financing.10 The study took quite some time to complete and publish, but yielded some interesting and statistically significant results because it expanded on previous research on mortgage standardization by including borrower, property, and neighborhood characteristics.11 While the study proved academically interesting, it turned out to be a blow to my long-term goal of mortgage grading. Conventional mortgages could not be standardized because every house and every borrower were different.

As Louis Pasteur once said, “Chance favors the prepared mind.”12 I was sitting in my office in 666 Barrows Hall (the office number was the butt of a lot of jokes related to my work on futures), reading The Wall Street Journal in late 1971, when I saw an ad by First Boston advertising its role in the new Ginnie Mae (GNMA) market. I had been following the creation of the security but until then dismissed it as a solution to standardization because the market was too small and was of less interest to the S&L industry. If a leading investment bank was advertising, however, it must have meant that the market was growing and that there was perhaps enough supply to warrant a futures market. I called the number in the ad to ask for a brochure. I was connected to a helpful GNMA salesman who not only got me a brochure but personally delivered it to my office two weeks later. We spent about an hour together and then went to lunch on Telegraph Avenue. It seemed that he, like most Americans, had the images of hippies and antiwar protests burned into his mind from the media. He soon supplied me with GNMA data and introduced me to a GNMA trader at the desk. There began the story of the introduction of the first financial futures, all done on notes taken in a Chinese restaurant on Telegraph Avenue.

Chicago Calls

I received some surprising news in the fall of 1971. The Chicago Board of Trade had hired an executive search firm to head up a new planning department. The existing planning department had been working on establishing what would become the Chicago Board Options Exchange (CBOE), and the entire department were leaving the CBOT in order to manage the CBOE. There was a need to develop a new department from scratch, and my name had surfaced during the executive search.

I had no idea about this when the phone rang. “This is Warren Lebeck,” the caller said. “Remember when we spoke after I lectured at your class in Berkeley? I asked you if you’d ever leave the academic world, and you said, ‘Only if the chief economist post at a major financial institution opened up.’ Well, it’s opened up now.” He proceeded to ask me if I was interested in becoming the head of the new Department of Economic Research and Planning at the CBOT. I told him that this was the opportunity of a lifetime and it was a great honor to be considered for the position. I was ecstatic.

Unbeknownst to me, I gained another endorsement from the CBOT management team. The director of education had flown to Berkeley to ask me to write a booklet on speculation, the purpose of which was to create well-versed speculators and educate traders on the supply and demand dynamics in the grain markets.13 The director had done his due diligence on my credentials and gave a ringing endorsement to Warren.

Warren wanted me to come to Chicago as soon as possible, hoping that I could get an early lead in the search. Ellen and I flew to Chicago in early 1972. I met with Henry Hall Wilson first, a charming Southerner. Henry had served President Kennedy in the White House as liaison to the House of Representatives, and exemplified the President’s New Frontier team. He was convinced that a research and development department was needed to modernize the exchange and professionalize its staff.

I explained to Henry the vision of the agricultural exchange and continuing his push for new futures products. Henry had been a large supporter of CBOE, and mortgage interest rates and reinsurance futures fascinated him. Phil Johnson, an attorney with Kirkland and Ellis, also sat in on the meeting to provide legal counsel to the CBOT. Phil served as more of a consigliere for Henry and the small management team. Henry relied on him for much more than legal insight, valuing his opinion on almost all matters. Next, I spoke to Henry about Walter Heller, a professor at the University of Minnesota. Walter was the chairman of the Council of Economic Advisors under President Kennedy and, like Henry, was also part of the New Frontier. This proved to be an icebreaker.

It was a grueling day, though the numerous meetings with other members from the board of directors appeared to go well. But then, of course, I had also mistakenly thought that the presentation for the CCARP report had gone well.

In between meetings, Henry, Phil, and I met Ellen for lunch at the Union League Club. A small problem arose when Henry told me that Ellen would have to go through the woman’s entrance on the side door in order to meet us in the lobby. This spelled trouble. Ellen had been the founding member of the Berkeley chapter of the National Organization for Women in the 1960s. In the end, she entered the lobby through the front entrance and in doing so, became one of the first women to walk into the club’s entrance unaccompanied by a man.

Shortly after, we flew back to Berkeley where I waited to hear from the exchange. As advised by some colleagues, I had planned a sabbatical year. A prestigious position such as chief economist at the Chicago Board of Trade would surely favor the case for my tenure. My desire was to return to the academic world once I had established the new department at the CBOT—a dilemma that I would have explain to Warren. Although my heart was set on moving to Chicago, I had alternatives if the offer was not made.

I received an offer letter two weeks later outlining my responsibilities at the exchange and reflecting the vision I had for the department. It included developing new products, revising existing contracts and long-term strategic plans, serving as chief economist, and being a spokesperson on these matters for the exchange.

Now came the tough part. I explained to Warren and Henry that I wanted to have the option to return to Berkeley at the end of the first year. It could kill the deal, but I wanted to give it a try. In return, I promised to build a fully functional research and planning department within a year, and swore that I would not leave until this was accomplished. Berkeley too was prepared to move forward with the understanding that I would be taking a sabbatical.

I told my colleagues about the offer, and went home to celebrate. Ellen and I took the kids to our favorite Chinese restaurant. The kids had their usual gu[image: image] ti[image: image], which Julie chewed and Penny gummed. I had never felt more relaxed than during that day and the several months thereafter. It was like being between jobs. I had mentally left behind my position on the faculty and had no full-time responsibilities yet at the exchange.

I signed my employment contract in May 1972 without the advice of an attorney, as I couldn’t really afford one. The contract specifically said that any new products I developed would be the property of the exchange. Furthermore, I was forbidden to write about my work until years after it was done. This was consistent with what I knew about professional inventors and scientists at industrial companies, and I was unfazed. We agreed that I would begin consulting immediately and start full time as vice president and chief economist on July 1, 1972. This was the high point of my life to date and I was brimming with excitement.

1 Attendees included Senator Robert Dole of Kansas and Senator George McGovern of South Dakota; industry CEOs such as Henry Hall Wilson, the new president of the Chicago Board of Trade; Dwayne Andreas, the CEO of Archer Daniels Midland; Hendrik Houthakker of the Council of Economic Advisers and former professor at Harvard University.

2 Seminar/70, “Commodity Futures Market and the College Curriculum,” conducted by New York Coffee and Sugar Exchange, Inc. “The Changing Complexion of Commodity Trading” by Richard L. Sandor, October 22, 1970.

3 This was renamed the Haas School of Business in 1989.

4 “An Analysis of Futures Trading in Frozen Concentrated Orange Juice as an Investment Opportunity,” “Application of Fundamental and Technical Analysis to Cattle Futures,” “The Broiler Industry in Futures Trading: An Overview,” “The Pacific Commodity Exchange Feasibility Study,” and “By-Laws of the Pacific Commodities Exchange.” Quoted in Richard L. Sandor, “The Changing Complexion of Commodity Trading,” U.C. Berkeley, October 22, 1970.

5 Charles H. Taylor, History of the Board of Trade of the City of Chicago (Chicago: R. O. Law, 1917).

6 H. S. Irwin, Evolution of Futures Trading (Madison, WI: Mimir Publishers, 1954), Appendix I; H. Houthakker, “The Scope and Limits of Futures Trading,” in The Allocation of Economic Resources, ed. Moses Abramovitz et al. (Stanford, CA: Stanford University Press, 1959), 134–159; H. Houthakker, “Can Speculators Forecast Prices?” Review of Economics and Statistics 39, no. 2 (May 1957): 143–151; H. Houthakker, “Systematic and Random Elements in Short-Term Price Movements,” American Economic Review 51 (1961): 164–172.

7 Grain elevator store grain and prepare it for eventual shipment.

8 W. R. Hicks, Value and Capital: An Inquiry into Some Fundamental Principles of Economic Theory (Oxford: Clarendon Press, 1939).

9 Preston Martin, “A Futures Market in Your Future?” Federal Home Loan Bank Board Journal (October 1972), 1–4.

10 A second mortgage is a loan secured by the home owner’s equity in a property that already been mortgaged.

11 Richard L. Sandor and Howard B. Sosin, “The Determinants of Mortgage Risk Premiums: A Case Study of the Portfolio of a Savings and Loan Association,” Journal of Business 48, no. 1 (January 1975): 27–38.

12 Louis Pasteur, Lecture, University of Lille, December 7, 1854.

13 Richard L. Sandor, “Speculating in Futures,” Chicago Board of Trade, 1973.
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