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PREFACE

This book started about ten years ago with a trip to The Coop bookstore at the Massachusetts Institute of Technology. On a shelf in the science section was a book that contained reprints of the most important physics papers of the twentieth century, together with an explanation of what they accomplished and why they were important. The book included, for instance, Einstein’s work from 1905, his annus mirabilis, when he published four papers that changed how physicists (and eventually the rest of us) thought about time, space, mass, and energy. It also included papers that led to innovations like the first atomic bomb—science that had a direct impact, quite literally (sorry), on the world.

This was important stuff, but the source material was often impenetrable to nonscientists—certainly too technical for the likes of us. But even for scientists, why a particular idea was so revolutionary can often be lost because few scientists study the history of their field. The idea, though familiar, loses its historical and social context. So each article in the book was accompanied by a lucid, engaging essay explaining the innovation in lay person’s terms, and placing the idea in context. Otherwise, most of the papers would have remained so much indecipherable mathematics to all but a trained physicist. 

It was, we thought, an interesting approach to the history of science, told through both scientific importance and social change, written for people who had more than a passing interest in physics but who lacked
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NOTES

Preface

1. We’ve been looking for this book for ages. If you know what it is, tell us.

Chapter 1. Why People Love Markets

1. R. A. Radford, “The Economic Organisation of a P.O.W. Camp,” Economica 12, no. 48 (November 1945): 189–201. See also Radford’s obituary in the Washington Post: http://www.washingtonpost.com/wp-dyn/content/article /2006/11/13/AR2006111301396.html.

2. Anything can serve as a medium of exchange, as long as it’s scarce and we all agree on its worth, such as gold, pieces of counterfeit-proof paper, cigarettes, or computer passkeys. For a brief time in 2013, boxes of Tide detergent were the currency of choice among drug dealers in the southwestern United States. See Ben Paynter, “Suds for Drugs,” New York magazine, January 6, 2013.

3. You can read Murphy’s account at http://www.moosburg.org/info/stalag/murphyeng.html.

4. William Bole, “Trading Places: In POW Camps, Officers Could Impede Survival,” Boston College Magazine, 2012, http://bcm.bc.edu/issues/fall_2012/inquiring_minds/trading-places.html#sthash.afW3MYc9.dpuf.

5. Clifford G. Holderness and Jeffrey Pontiff, “Hierarchies and the Survival of POWs during WWII,” Management Science (2012).

6. To give just a few examples, Google’s AdWords algorithm (which decides who gets paid search listings and how much they pay) was designed by Berkeley economist Hal Varian. Amazon poached its chief economist, Pat Bajari, from the University of Minnesota. Uber, Pandora, Airbnb, and others have all hired PhD economists to act as, in the words of The Economist, Silicon Valley’s “market shapers,” economists who tinker with the rules and algorithms that govern their sites.

7. “Meet the Market Makers,” The Economist, January 8, 2015, http://www.economist.com/news/finance-and-economics/21638152-new-breed-high-tech-economist-helping-firms-crack-new-markets-meet.

8. This is at least acknowledged by more thoughtful market proponents. In a 1970 New York Times essay, Milton Friedman himself famously made the case for the necessary inefficiencies of democracy.

Chapter 2. The Scientific Aspirations of Economists, and Why They Matter

1. Kieran Healy, “Fuck Nuance,” working paper, Duke University, August 2015.

2. Gérard Debreu, “The Mathematization of Economic Theory,” American Economic Review 81, no. 1 (March 1991): 1–7.

3. Marion Fourcade, Etienne Ollion, and YannAlgan. “The Superiority of Economists,” Journal of Economic Perspectives 29, no. 1 (2015): 89–114.

4. Smith did consider situations where selfish interests worked against the greater good. He pointed out, for example, that monopolists—often government sanctioned in Smith’s day—would charge prices that were “too high” relative to what the invisible hand would have dictated. As Smith put it, “The monopolists, by keeping the market constantly understocked, by never fully supplying the effectual demand, sell their commodities much above the natural [market] price, and raise their emoluments, whether they consist in wages or profit, greatly above their natural rate.”

5. History has not been kind to many of Pareto’s theories. In a mostly adoring profile in the Quarterly Journal of Economics in 1949, Joseph Schumpeter still called Pareto’s work “far from faultless,” before describing his theory of money as “inferior” and noting that Pareto’s “theory of monopoly cannot, I believe, be salvaged by even the most generous interpretation.”

6. Pareto, who in his earlier life often railed against antimarket policies like import tariffs, was far from a blind adherent to free-market ideology. In fact, in his Manuele di economia politica, Pareto presents underinvestment in railroads as a clear violation of Pareto optimality that would occur if infrastructure construction were left in the hands of private business.

7. Marx wasn’t implying that customer value or preferences were irrelevant. His was a model where price was an outcome that would, in market equilibrium, be defined by labor inputs. As Etsy sellers can attest, Marx’s model doesn’t seem to pan out in reality.

8. One notable exception who continues to have an outsized influence was Friedrich Hayek, an Austrian-born economist who took up a post at the London School of Economics in 1931. Hayek was as much a social theorist and political philosopher as an economist. Despite his reliance on narrative argument over mathematical proof, he won the Nobel Prize, with Gunnar Myrdal, in 1974, for his “penetrating analysis of the interdependence of economic, social and institutional phenomena.” Hayek died in 1992. Others who also followed in the “more words than math” school include Albert Hirschman and Arthur Lewis.

9. Joseph Schumpeter, Theory of Economic Development (Cambridge, MA: Harvard University Press, 1949).

10. Mathematics can also obfuscate and serve as a smokescreen for political or ideological agendas. This debate in economics came to the fore in 2015 with the publication of an article by the great macroeconomist Paul Romer, who accused a number of celebrated economists (including two Nobel laureates, one of them Romer’s thesis supervisor) of engaging in “mathiness”—using opaque mathematics to support a free-market agenda. Paul Romer, “Mathiness in the Theory of Economic Growth,” American Economic Review: Papers & Proceedings 105, no. 5 (2015): 89–93.

11. The foundation moved to the University of Chicago in 1939 and then to Yale in 1955, where it remains today.

12. That article and other relevant reviews are available in the sixtieth anniversary edition of the original, published by Princeton University Press in 2004.

13. Oskar Morgenstern, “The Cold War Is Cold Poker,” New York Times, February 5, 1961, quoted in James McManus, Cowboys Full: The Story of Poker (New York: Farrar, Straus and Giroux, 2009), 225.

14. For more on these trends, see Till Düppe and E. Roy Weintraub, Finding Equilibrium: Arrow, Debreu, McKenzie, and the Problem of Scientific Credit (Princeton, NJ: Princeton University Press, 2014).

15. Available at http://www.nobelprize.org/nobel_prizes/economic-sciences /laureates/1970/.

16. Among other feats, Samuelson also revolutionized publishing, as textbook publishers recognized the same fact and sought to recreate that magic in a bottle by paying young economics professors ungodly sums of money to try to unseat Samuelson’s Economics.

17. Sylvia Nasar, “A Hard Act to Follow? Here Goes,” New York Times, March 14, 1995, http://www.nytimes.com/1995/03/14/business/a-hard-act-to -follow-here-goes.html; Michael E. Weinstein, “Paul Samuelson, Economist, Dies at 94,” New York Times, December 13, 2009, http://www.nytimes.com/2009/12/14/business/economy/14samuelson.html?_r=0.

18. Kenneth J. Arrow and Gérard Debreu, “Existence of an Equilibrium for a Competitive Economy,” Econometrica 22, no. 3 (July 1954): 265–290.

19. Arrow is the only member of the lunch group still alive and is perhaps too modest to recall it. But at least one of Arrow’s contemporaries swears to its veracity, having heard it directly from one of the protagonists in the 1970s. A variant on this story involves gray whale breeding instead of Australian aboriginals, and junior faculty rather than senior colleagues, but is otherwise the same. This version seems to have originated with Eric Maskin, who told us he heard the story while still a graduate student but cannot attest to its veracity.

20. Or, more accurately, only in very limited and circumscribed situations. The University of Pennsylvania’s Wharton School of Business uses the general equilibrium framework in running student course selection. The system was designed and implemented by two economists, Wharton’s Judd Kessler and the University of Chicago’s Eric Budish.

21. Joseph Stiglitz, “Information and the Change in the Paradigm in Economics,” Nobel Prize lecture, December 8, 2001.

22. Stiglitz is alluding to state-contingent claims, which were developed as part of the general equilibrium theory to take account of the fact that market transactions unfold over time. A state-contingent claim (or Arrow-Debreu security) pays off when a certain “state” of the world occurs. For example, you could, in theory, design an asset that pays a dollar if Hillary Clinton is elected president and there’s an earthquake in Japan in 2018 and the polar ice caps melt by 2050, and nothing otherwise. More practically, state-contingent models created a framework for thinking about the price of an apple in New York in September versus an apple in Paris in June. These ideas have had enormous practical application in helping lay the groundwork for modern finance theory.

23. Nicholson Baker’s books are the exception that proves the rule.

24. There are many, many others who contributed to the development of economics over this period who we do not mention here but are well worth knowing about: go read Robert L. Heilbroner’s The Worldly Philosophers: The Lives, Times, and Ideas of the Great Economic Thinkers (New York: Simon & Schuster, 1995; first published 1953), if you’re interested, for a start.

Chapter 3. How One Bad Lemon Ruins the Market

1. Personal communications.

2. For a great take on the what the web means to knowledge, see all of David Weinberger’s work, but especially Small Pieces Loosely Joined: A Unified Theory of the Web (New York: Basic Books, 2002).

3. Jim Snider and Terra Ziporyn, Future Shop: How Future Technologies Will Change the Way We Shop & What We Buy (New York: St. Martin’s Press, 1992); Jonathan Kirsch, “Consumer Manifesto: Power to the Buyer,” book review, Special to the Times, Los Angeles Times, February 12, 1992, http://articles.latimes.com/1992-02-12/news/vw-1482_1_future-shop; academic review by E. Scott Maynes, Review of Industrial Organization 8, no. 5 (October 1993): 639–643.

4. Podolny had made his academic name trying to understand the role that status played as a solution to such market uncertainty. Status, which is a function of who and what you associate with, is a notion that has traditionally been more the domain of sociologists than economists, and one that we will not delve into in any detail in this book.

5. George Akerlof, “The Market for ‘Lemons’: Quality Uncertainty and the Market Mechanism,” Quarterly Journal of Economics 84, no. 3 (1970): 488–500.

6. In a roundabout way, thinking about business cycles and unemployment is what led Akerlof to the market for used cars in particular as a setting for his lemons model. The market forces that drive unemployment to zero in standard models should also dampen the ups and downs of used car sales: if a used car is anywhere near substitutable for a new one, then as new car demand (and prices) go up during booms, at least some buyers should switch to shopping for a used one, thus tamping down new car demand. But in reality, the car market is highly cyclical. Understand the feast and famine market for cars, and perhaps we would be one step closer to explaining the economy’s broader ups and downs. Economists could no better make sense of this fact than they could explain recessions more generally.

Akerlof never got around to tying his lemons model back to the cyclicality of new car sales that was his original motivation. This was left to Frederick Mishkin, who in 1976 explained why consumers avoid buying hard-to-unload assets like cars during recessions. Intuitively, it’s because they might need money to, say, pay the rent or feed their family. So better to have cash in the bank than a car in the driveway. You don’t worry as much during a boom when risk of unemployment is low. Where does the lemons argument come in? Because it causes the car market to unravel, making it difficult to convert a vehicle into cash.

7. The Nobel Committee did eventually award a prize to a trio of economists for their work on search theory and unemployment, nine years after Akerlof received his prize. Furthermore, Akerlof himself deployed search models in a 1985 paper that aimed to explain persistent discrimination in market economies in a way that he did find to be satisfactory. This work hasn’t had the same lasting influence on the field of economics: Akerlof’s model of discrimination has received under one hundred citations on Google Scholar, as compared to nearly seventeen thousand for the market for lemons.

8. They’ve come a long way but certainly haven’t solved the problem. At the time of writing, the Chinese company Alibaba, which had just had its IPO on the New York Stock Exchange, saw its stock price drop by about a third. Why? Its main business, Taobao, was China’s answer to eBay. And it was uncovered shortly after its listing in New York that an enormous fraction of its listings were counterfeits.

9. yvonne9903, “How to Spot Fake Tiffany Jewelry,” eBay, September 11, 2011, http://www.ebay.com/gds/How-To-Spot-Fake-Tiffany-Jewelry-/10000000001241859/g.html, last visited February 18, 2014.

10. Beyond the inability to physically inspect goods for sale, internet commerce also just seems to bring out the worst in us all. Social psychologists and negotiations experts have run experiments proving what you probably already know intuitively: there is more trust and honesty in face-to-face interactions than in online ones. See, for example, Charles E. Naquin and Gaylen D. Paulson, “Online Bargaining and Interpersonal Trust,” Journal of Applied Psychology 88, no. 1 (2003): 113.

11. We’ve simplified the situation for ease of exposition here. The participants, being MBA students, were familiar with terms like “tender offer” and “tender in cash.” We will not presume any such background on the part of the reader.

12. We thank Ilyana Kuziemko for suggesting this example.

Chapter 4. The Power of Signals in a World of Cheap Talk

1. Scott Glover, “A Marked Man from Tattoo to Taps,” Los Angeles Times, October 18, 1997, http://articles.latimes.com/1997/oct/18/news/mn-44041.

2. It’s not entirely correct to say that mere words carry no weight. Imagine, for example, two business partners whose interests are reasonably well aligned. Both parties have an incentive to be honest. If one tells the other, “We’re almost out of ketchup—please order some more,” the other has every reason to believe that ketchup inventories are in fact dangerously low. The more that the two partners’ interests overlap, the easier it is for them to take the other at his word. These sorts of issues were first examined in a 1982 paper by game theorists Vince Crawford and Joel Sobel, though the term “cheap talk” didn’t find its way into common use in economics until some years later. See Vincent P. Crawford and Joel Sobel, “Strategic Information Transmission,” Econometrica 50, no. 6 (1982): 1431–1451.

3. A. Michael Spence, “Signaling in Retrospect and the Informational Structure of Markets,” Prize Lecture, December 8, 2001, http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/2001/spence-lecture.html.

4. A pessimistic view is that every worker is either one or the other. As the scientific management pioneer Frederick Taylor once put it: “Hardly a competent workman can be found who does not devote a considerable amount of time to studying just how slowly he can work and still convince his employer that he is going at a good pace.”

5. Eli Berman, “Sect, Subsidy, and Sacrifice: An Economist’s View of Ultra-Orthodox Jews,” Quarterly Journal of Economics 115, no. 3 (2000).

6. Diego Gambetta, Codes of the Underworld: How Criminals Communicate (Princeton, NJ: Princeton University Press, 2009).

7. “Maine Attorney General Stops Telemarketing of Dubious Baldness, Psoriasis, and Weight-Loss Products,” Quackwatch, November 2003, http://www.quackwatch.org/02ConsumerProtection/AG/ME/folliguard.html.

8. “Return to Spender,” Snopes.com, last updated April 25, 2011, http://www.snopes.com/business/consumer/nordstrom.asp.

9. Paul Milgrom and John Roberts, “Price and Advertising Signals Product Quality,” Journal of Political Economy 94, no. 4 (1986): 796–821.

10. This fits with what economists call a pooling equilibrium where all sellers are forced to adopt the signal, and the consequences of nonadoption are being singled out as a truly infirm enterprise that can’t even afford to burn a few million bucks on a thirty-second ad spot.

11. Dashiell Bennett, “8 Dot-Coms That Spent Millions on Super Bowl Ads and No Longer Exist,” Business Insider, February 2, 2011, http://www.businessinsider.com/8-dot-com-super-bowl-advertisers-that-no-longer-exist-2011-2; Emily Steel, “Newcomers Buy Ad Time at the Super Bowl,” New York Times, January 30, 2015, http://www.nytimes.com/2015/01/31/business/media/newcomers-buy-ad-time-at-the-super-bowl.html?_r=0.

12. There is a high correlation between companies’ charitable expenditures and their advertising budgets. See Ray Fisman, Geoffrey Heal, and Vinay B. Nair, “A Model of Corporate Philanthropy,” working paper, Columbia Business School, 2007.

13. Interestingly, in the months after Hurricane Katrina made landfall in August 2005, there was a big boost in sales probability and price from Giving Works for all eBay sellers, young and old. So, when a national spotlight shines on particular causes, it may be possible to make money off being charitable. We’d conjecture that probably a lot of shady sellers put up charitable listings at times like this.

14. It’s not just because customers are reluctant to complain about a seller who is donating money from their purchase price to charity; philanthropically inclined sellers also have about half as many unresolved disputes on their noncharity listings.

15. Akerlof never imagined that all consumers were aware of their own ignorance; for him the lemons model was merely a next step in a larger agenda. In Phishing for Phools: The Economics of Manipulation and Deception (Princeton, NJ: Princeton University Press, 2015), Akerlof and his coauthor Robert Shiller lay out a theory of markets where there are economic agents who are unaware of their ignorance (and hence buy too many subprime mortgages) or lack self-control (and eat too much ice cream). Such problems lead to what they call a “phishing equilibrium” where weak or ignorant consumers (“phools”) are taken advantage of by exploitative firms.

Chapter 5. Building an Auction for Everything

1. Before the posting system, there was no agreed-upon mechanism for dealing with players who wanted to migrate between the two leagues while under contract. The legendary forkballer Hideo Nomo was the first to make waves when he “retired” from baseball while still under contract with the Kintetsu Buffalos in January 1995, only to reappear at spring training with the LA Dodgers a few months later. Under the terms of his retirement, Nomo was prohibited from playing for other teams. His agent argued the contract applied only to teams in Japan. Kintetsu management felt he’d unfairly exploited a legal loophole. Japanese fans called him a traitor. Nippon League owners closed the loophole after that, claiming that the prohibition following retirement applied worldwide. This issue came to a head when American Alfonso Soriano, fed up with the intensity of the practice regime in Japan, attempted to leave the Hiroshima Toyo Carp to return to American baseball. Carp executives notified American teams that they were prohibited from negotiating with Soriano. The matter came to MLB commissioner Bud Selig, who sided with Soriano. At that point, though, it was clear that the two leagues needed a mutual agreement, which led to the negotiation of the posting system.

2. Michael Silverman, “Why $51,111,111.11? John Henry Explains,” Boston Herald, December 15, 2006, http://www.bostonherald.com/sports/red_sox_mlb/clubhouse_insider/2006/12/why_5111111111_john_henry_explains.

3. David Lucking-Reiley, “Vickrey Auctions in Practice: From Nineteenth-Century Philately to Twenty-First-Century E-Commerce,” Journal of Economic Perspectives 14, no. 3 (2000): 183–192. This section draws on this JEP article by Lucking-Reiley, now a principal scientist at the online music site Pandora. At the time he wrote the article, Lucking-Reiley was teaching auction theory at Vanderbilt University and working on an overview article on real-world applications of Vickrey auctions. He came across a stamp dealer whose website described the mechanism he used in selling lots via online bidding. It was a Vickrey auction. Lucking-Reiley contacted the dealer by e-mail asking why he used a second-price auction format and was told that stamp dealers had been doing sales that way for longer than he could remember. Lucking-Reiley’s subsequent investigations into the origins of Vickrey auctions among stamp dealers are contained in his JEP article.

4. Findlay, Vickrey’s friend for well over a decade, similarly knew very little of his family background. All he could recall was that the desk that Vickrey used (which was bequeathed to Findlay) had been given to Vickrey’s father for his work on famine relief. So studying the science of scarcity ran in the family.

5. William Vickrey, Public Economics: Selected Papers from William Vickrey, eds. Richard Arnott et al. (New York: Cambridge University Press, 1997), 7; interview with Findlay.

6. Congestion pricing is related to Uber’s surge pricing, where prices go up when there are fewer cars or more people looking for a ride. But the rationale is a bit different. Vickrey was focused on preventing the negative externalities that occur when a system is overloaded by too many customers. Uber just wants to reequilibrate supply and demand in real time to let markets clear—to make sure supply meets demand—by the minute.

7. A classic result in auction theory, the Revenue Equivalence Theorem, shows that, with appropriate assumptions on buyer and seller attributes like risk preferences, first- and second-price auctions can be expected to generate the same revenues for the seller, on average. Essentially, bidders in a first-price auction will shave their bids by “just enough” so that on average the amount paid to the seller is about the same. Sometimes it’ll be higher under a second-price auction, sometimes lower, but over time it’ll even out such that the choice between the two is, in theory, irrelevant.

8. This is a major issue in the design of broadband auctions, which sell internet bandwidth to cable and internet companies. In such scenarios it’s useful for a single party to assemble a bundle of spectrum rights because, for example, it’s only valuable to have the rights to a given spectrum band in Trenton if you also get it in nearby Newark. The FCC auction that was in progress at the time of writing, which we allude to at the end of the chapter, uses a much more complicated Vickrey-like auction, conducted across multiple rounds of sealed bids, to deal with this and other real-world complications. But the auction’s basic machinery still builds off Vickrey’s fundamental insight on second-bid auctions.

9. “In the Great Web Bazaar,” The Economist, February 24, 2000, http://www.economist.com/node/285614; Robert Hall, Digital Dealing: How E-Markets Are Transforming the Economy (New York: W. W. Norton, 2002).

10. Recall in Chapter 4 that we looked at how eBay sellers experimented with bundling listings with charitable donations.

11. Economists have come up with a number of explanations for this end-of-auction “sniping.” For example, a paper by Alvin Roth and Axel Ockenfels argues that bidders learn about what an item is worth during the bidding process. The “snipers” wait to see how others value a listing before swooping in at the last moment to put in a slightly higher bid. Alvin E. Roth and Axel Ockenfels, “Last-Minute Bidding and the Rules for Ending Second-Price Auctions: Evidence from eBay and Amazon Auctions on the Internet,” American Economic Review 92, no. 4 (2002): 1093–1103.

12. On this particular day, each Black and Silver 16 GB iPod was listed by a different seller, which accounts for much of the variability in prices for the same color and version of an iPod. You’ll naturally pay more to buy from a top-rated merchant than someone new to the site. The eBay researchers only compared the outcomes of identical items listed by the same seller, to ensure that it wasn’t the difference in the trustworthiness of sellers who tend to list auctions versus those that use posted prices. Such seller experiments are relatively rare, but the fact that at any given time there are hundreds of millions of eBay sales-in-progress means that there were still millions of seller experiments to explore in the data.

13. Lawrence M. Ausubel and Paul Milgrom, “The Lovely but Lonely Vickrey Auction,” in Combinatorial Auctions, eds. P. Cranton, Y. Shoham, and R. Steinberg (Cambridge, MA: MIT Press, 2006), 17–40.

14. The reasons for this are a little complicated but relate to the fact that even a subset of losing bidders can manipulate the final bid price downward by, as counterintuitive as this may seem, raising their bids on some items. This makes it harder to pick up on the fact that collusion is taking place. Since we haven’t given any details on how multiunit Vickrey auctions are run, it’s hard to provide an intuition of how this perverse result comes about. The interested reader with a technical bent can find an explanation in Ausubel and Milgrom, “The Lovely but Lonely Vickrey Auction.”

15. Michael H. Rothkopf, “Thirteen Reasons Why the Vickrey-Clarke-Groves Process Is Not Practical,” Operations Research 55, no. 2 (2007): 191–197.

16. Interested readers can find more details, presented in a nontechnical manner, in John McMillan’s Reinventing the Bazaar: A Natural History of Markets (New York: W. W. Norton, 2002). 

17. Regular folk also got into the act. In Wireless Nation: The Frenzied Launch of the Cellular Revolution (New York: Basic Books, 2002), author James Murray tells the story of truck driver Bob Pelissier, whose number came up in an early cellular license lottery in 1985, giving him the license covering Manchester and Nashua, New Hampshire. According to Murray, Pelissier was hardly alone; he told an interviewer in 2001 that “there were literally hundreds of Bob Pelissiers, and we could have told a similar story with different names and a different twist a dozen times at least.”

Chapter 6. The Economics of Platforms

1. We thank Pierre Azoulay for encouraging us to look into the Champagne fairs. The sparkling wine that would take its name from the region would not be invented for another 250 years.

2. Quoted in Sheilagh Ogilvie and A. W. Carus, “Institutions and Economic Growth in Historical Perspective,” in The Handbook of Economic Growth, vol. 2 eds. Philippe Aghion and Steven N. Durlauf (New York: North Holland, 2014), 403–513.

3. These are based on our rough estimates using historical sources.

4. On the fairs, see Sheilagh Ogilvie, Institutions and European Trade: Merchant Guilds 1000–1800 (New York: Cambridge University Press, 2011), 46; and Jeremy Edwards and Sheilagh Ogilvie, “What Lessons for Economic Development Can We Draw from the Champagne Fairs?” CESifo Working Paper No. 3438, April 2011.

5. Even this is an exaggeration. Every market has some two-sided aspects to it. We haven’t looked at the contracts that food producers have with grocery chains, but we’d bet that they lead both parties to care how many boxes of cereal or cans of beans get sold. Even if it’s not specified in the contract, you can be sure it’d come up the next time the grocer and its suppliers get together to do business.

6. Jean Tirole and Jean-Charles Rochet convey this point more precisely in a 2006 article where they show that two-sided markets are only necessary when the Coase Theorem fails. This theorem, more a conjecture provided by economist Ronald Coase, essentially argues that free markets maximize efficiency in the absence of externalities or transaction costs. Andrei Hagiu and Julian Wright explore the continuum of reseller and pure marketplace in “Do You Really Want to Be an eBay?” Harvard Business Review, March 2013.

7. We thank Pierre Azoulay for this.

8. David S. Evans and Richard Schmalensee, “Markets with Two-Sided Platforms,” Issues in Competition Law and Policy (ABA Section of Antitrust Law) 1, chap. 28 (2008); Joe Nocera, A Piece of the Action: How the Middle Class Joined the Moneyed Class (New York: Simon & Schuster, 1994). Joshua Gans has pointed out that there is some question about whether credit cards are technically platforms.
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